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[HOACHUTEJIbBHAA3AIINCKA

Pabouass mporpamMma 1Mo MaTeMaTUKH IJIs OOyYaroOmIUXcCsl C 3a7ep>KKOU
ncuxudeckoro paszputus (nasnee — 3[1P) Ha ypoBHe oCHOBHOTr0 00111er0 00pa30BaHMUs
MOJrOTOBJIEHA HA OCHOBE:

e OenepalibHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTEIbHOIO  CTaHJApTa
ocHOBHOTO obmiero obpazoBanus (Ilpukaz Munnpocsemenus Poccun
0131.05.20211r.Ne287 ,3apeructpupoBad MHUHUCTEPCTBOM  IOCTUIUHU
Poccuiickoii @eneparuu 05.07.2021 r., per. Homep 64101) (manee —
dI'0OC 000).

o [[puMepHOIl aganTUPOBAHHONW OCHOBHOW 00pa30BATENbHON MPOTPAMMEI
OCHOBHOI'O  00miero o0pa3oBaHUs OOYYalOIIUXCS C  3aJEPIKKOU
MCUXUYECKOTo pa3Butus (0g00peHHon pemeHueM @YMO no obmemy
oOpazoBanuto (mpoTokon ot 18 mapra 2022r. Nel/22)) (mamee —
ITAOOIT OOO 3IIP).

e [IpumepHoOil paboueld mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs MO
npeametry «MaremaTukay.

e Konnenmuu mnpenogaBanus ydeOHOro mpeamera «MaremaTuka» B
00pa3zoBaTebHBIX OpraHu3aluiIX Poccuiickoit denepannu,
peanu3yronMX OCHOBHbIE 00111€00pa30BaTelIbHbIE POTPAMMBI.

e [I[pumepHOI TIporpaMMbl BOCIIUTAHMS, C YUYETOM PACHPEACICHHBIX IO
KJlaccaM TIPOBEpPSEMBIX TpeOOBaHWI K pe3yJabTaTaM OCBOCHUS
AanTUpoOBaHHONW OCHOBHOUM 00pa3oBaTENbHON MPOrPaMMbI OCHOBHOTO
oOmiero o0Opa3oBaHus OOYYalOIIUXCA C 3aJCPKKOM TICUXUYECKOTO
pa3BUTHSL.

e [Ipuxkazom MunncrepcrBa mnpocsemennuss Poccuiickonn ®enepannu Ot
22.01.2024 Ne 28 O BHecenun uzmeHeHuid B [lopsimok dhopmupoBanus
dbenepanbHOTO TEepeyHsi y4eOHUKOB, JOIMYIIEHHBIX K HCIIOJIb30BaHUIO
IpyU  pealu3alid HUMEIIMNX TOCYAapCTBEHHYIO  aKKpPEAUTAIUIO
00pa3zoBaTeNbHBIX MPOrpaMM Ha4daJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero  obmiero  oOpa3oBaHHUs,  YTBEPXKIEHHBIM  IPHUKA30M
MunucrepctBa npocsenieHus Poccuiickoit @epepauun ot 2 aexadps
2022 r. Ne 1053" (3apeructpuponan 14.02.2024 Ne 77253).

¢ Yuebnoro mnana MKOY «Beptukocckas COII» na 2024-2025 yueOHbIN
TO/I.

e Ycrapa MKOY «Beptukocckas COI»

OO0mas xapakrepucTuka yue0Horo npeamera «MareMaTuKa

Y4eOupiii mpeamer «MaTtemaThka» BXOJUT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopmaTtrkay. OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIHHOU
KyJIbTYpbl U JIOTHYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TMOJIb30BAThCS
QIrOpUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
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MOBCEAHEBHOW Ku3HM oOywatomuxcs ¢ 3[IP. YueOHbII mpeaMmer pa3BHBacT
MBIIIUICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHEe, (PYHKIIMOHAIBHYIO TPaMOTHOCTb,
YyMEHUS  BOCHPUHHUMAThL W KPUTHYECKU  aHAIM3UPOBATh  MHGOpMAIIUIO,
MpEACTaBICHHYIO B Pa3JIUYHBIX opMax.

OOyyenue matemaTuke Ja€T BO3MOXKHOCTh pa3BuBaTh y oOydarommxcs ¢ 3[1P
TOYHYI0, PAallMOHAIBHYI0O U WH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamboJjee
MOAXOJSIIUE SI3BIKOBBIE, CUMBOJMYECKHE, IpadUuecKue CpelcTBa JIsl BBIPAKECHUS
CYXKJICHUI U HaTJIIIHOTO UX MPEJICTABICHHUS.

Heo6xomumMbpIiM KOMITOHEHTOM OOIIEel KYJIBTYpPhl B COBPEMEHHOM TOJKOBAHUHU
ABJSIETCS  O0Iee 3HAKOMCTBO C METOJaMU  [O3HAHUS JACHCTBUTEIBHOCTH,
NpeACTaBICHUE O IPEAMETE U METOJIaX MATEMATUKU, UX OTJIMYUM OT METOJIOB JPYTUX
€CTECTBEHHBIX M T'YMAHHTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUsS MaTeMaTHUKU
JUISL PEIICHUS HAyYHBIX W MPUKIAIHBIX 3ajad. Takum oOpa3oM, MateMaTH4YECKOe
o0Opa3oBaHKE BHOCHUT CBOM BKJIaJl B POPMUPOBAHKE OOIICH KyJIbTYphl UEIOBEKA.

W3yyeHne MareMaTWKu Tak)Ke CIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHHIO
YeJI0BEKa, MOHMMAHMIO KpPAcOThl M M3SIIECTBA MATEMaTUUECKUX PACCYKICHUM,
BOCIIPUATHUIO TEOMETPUUECKUX (DOPM, YCBOECHUIO UJIEU CUMMETPHH.
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[Iporpamma oTpaxkaeT cojepkaHue oOydeHus mpeamery «MartemaThka» c
Y4eTOM 0COOBIX 00pa3oBaTeNbHbIX NMOTpeOHOcTeN oOyuatomuxcs ¢ 3[1P. Onanenue
y4eOHBIM TpeMeToM «MateMaTukay MpeCTaBIsSeT ONPEACIICHHYIO CIOKHOCTh IS
yuanquxcsi ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP Hauboisiee BbIpaKeHbl OTCTABAHHS B
Pa3BUTHUU CJIOBECHO-JIOTUYECKUX (POPM MBIIIIEHUS, IO3TOMY aOCTpaKkTHBIE H
OTBJICYCHHBIE KAaTETOPUU UM TPYAHOAOCTYNHBI. B TOXe Bpems mpu CIeluaIibHOM
oOydyeHHH oOOydvaromuecs MOTYT BBINOJNHITH 3afaHuss 1o aiaroputMmy. OnHu
BOCTIPUMMYHMBBI K TOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA aHAJOTMYHOE 3aJlaHue
YCBOEHHOTo crocoba pemieHusi. CHUKEHHE Pa3BUTHUSL MBICIHUTEIIBHBIX OINEpaluil u
3aMEJIJICHHOE CTAHOBJICHHE JIOTMYECKUX JECUCTBUM MPUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX y4E€OHBIX NEHCTBUU. Y OOydYarOMIMXCA 3aTPYIHEHBI
CUETHBIC BBIYMCIICHUS, TPOU3BOAMMBIE B YME. B MHCHbMEHHBIX BBIYUCICHUSX OHU
MOTYT MPOMYCKaTh OJWH W3 MPOMEKYTOUHBIX maroB. [Ipum pabGote ¢ YHCIOBBEIMU
BBIPQKEHUSMH, BBIUHUCICHHUEM HMX 3HAYEHUS MOIYT HE YAECPKHUBATh IMPABUIbHBIN
nopsanok Aevicreuil. [lpu ynpouienuu, npeodpaszoBanuu BeipakeHuid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUICHUE O IMOCIEA0BATEIBHOCTH BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBILIIICHUS OCJIOKHSIET YCBOCHUS HaBbIKA PELICHUS
YpaBHEHU, HEPABEHCTB, CUCTEMbl YypaBHEHMH. MM MalloJOCTYIIHO COBEpILICHUE
00paTUMBIX OIEepaLIUi.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKHX  ONEpalMi, HEJIOCTAaTOYHAs
000OIIIEHHOCTh MBIIUICHHUS] 3aTPYIHSAIOT HU3ydyeHUe TeMbl «DYHKIUU»: TpH
omnpeaesieHu  (PYHKIMOHAIBLHOW 3aBUCHUMOCTH, TIPU ONHCAaHUU Tpaduueckon
CUTYaIllH, UCTIOJIb3YsI TEOMETPUUECKHH, anreOpandeckuii, GyHKIIMOHATBHBIN S3BIKH.
Hepeaxo yuaniuecss He BUIAT pa3HUIIBI MEXKTy 001acTbhlO onpeneneHus QyHKIUU U
00J1aCThIO0 3HAUECHUIA.

Pemenne 3amad conpspkeHO € TPYIHOCTSIMHU O(OpPMIIEHHST KpPaTKOM 3aIlvcH,
MIPOBEJICHUS aHAJIM3a YCIIOBUA 3aJ]a4M, BIJICJICHUS cylecTBeHHoro. O0ydJaronuecs ¢
3IIP 3arpynHsitoTcst clenaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT HEpAIMOHAIbHBIE CHOCOOBI  PEIICHUs, WHOrJa OrPaHUYMBAIOTCA
MaHUMYJSIIUSIMU C YUCTIaAMHU.

[Ipy wu3yyeHuum reomeTpuyeckoro wmartepuana oOyyaromuecss ¢ 3IIP
CTAJKMBAKOTCS C  TPYAHOCTBIO  JENaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MOCJIEIOBATENbHBIE pacCyKIeHus. HermpouHble 3HaHWSI OCHOBHBIX TEOPEM T€OMETPUH
OPUBOJUT K OIIMOKaM B PEIICHUU TeoMeTpuueckux 3amad. OOydarompecss MOryT
MOAMEHUTH (HOPMYITy, HEMIPABUWIBHO MPUMEHUTH TeopeMy. K cephe3HbIM omnbkam B
pelIeHUuH  3aJa4  MNPUBOAAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIC
npeacraBieHus. VM CJI05KHO BBITIOJHUTH YEPTEK K YCIOBHIO, B TUCHMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBSICHEHHE K UEPTEKY.

To4HOCTH 3alIOMUHAHUA ¥ BOCIIPOU3BEAEHUS yUeOHOT0 MaTeprasa CHUKEHbI 10
OpUYUHE CJa00CTH MHECTUYECKON JCSITeIhbHOCTH, CYKEHHS o0bemMa MaMsTH.
Oobyuatouumcst ¢ 3I[1P TpeOyercsi Ooinblile BpeMEHUM Ha 3aKpeIIeHHE Marepuala,
aKTyaJau3alus 3HaHWU 110 ONIOPE MPU BOCIIPOU3BENECHUMU.

J11st TpeotoNieHusI TPYTHOCTEH B M3YUCHUH YIeOHOTO TIpenMeTa «MaTteMaTukay
HeoOxonuMa amanrtanus o0beMa M XapakTepa y4yeOHOro marepuana K
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MO03HABATEIHLHBIM BO3MOXKHOCTSM yuamuxcsi ¢ 3[IP. Crnenyer yueOHbI mMarepuai
IPENOJHOCUTh HEOOJIBIIMMHU MOPLUUSMH, YCIOXKHSS €ro MOCTENEHHO, W3bICKUBATh
CrocoObl  afanTaluy  TPYIAHBIX 3aJaHUil, HEKOTOpble TEeMbl JaBaTh Kak
O03HAKOMMTEJBHBIC; UCKIIFOYATh OTAEIbHBIE TPYAHBIE 1OKA3aTEIbCTBA; TEOPETUUECKUI
Marepuaj pEeKOMEHIYETCS M3y4daTbh B IPOLECCE NMPAKTHUYECKON NEATEIBbHOCTH I10
pemenno  3agady. OpraHnyeckoe €IMHCTBO NPAKTUYECKOM M YMCTBEHHOU
JESITEeIbHOCTH y4YalluXCsd Ha ypOKaX MaTeMaTUKU CIOCOOCTBYIOT MPOYHOMY H
CO3HATEJIbHOMY YCBOCHHIO Oa3UCHBIX MaTEeMaTUUECKUX 3HAHUM U YMEHHUM.

ey 1 3a1aun u3yyeHus yueOHoro npeamera «Maremaruka

[TpuopuretHsiMu yenamu 00ydeHus MaTeMaTHKe B 5—9 Kiaccax sSBISIOTCS:

" (opMUpOBaHUE ILEHTPATHHBIX MATEMATHUYECKUX MOHSATHH (YMCIIO, BEIUYWHA,
reoMeTpuueckas  ¢urypa,  mnepeMeHHas,  BEpOSTHOCTb, byHKUIMA),
00ecreynBalIMX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO
oOpazoBanust ooyqarommxcs ¢ 3I1P;

» noaseneHue odyyaromuxcs ¢ 3[1P Ha 1ocTymnmHOM 17151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYXKAIOIIEr0 MUPa, IOHMMaHUE MaTEMAaTUKH KaK
YacTH 00IIEH KyJbTypbl YEJIOBEYECTBA;

" pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH OOydaroluxcs c
311P, no3HaBaTebHOM aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUHN, KPUTUUYHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUYEHHUIO MaTEMATUKH;

" (opmupoBaHue (QGYHKIUOHATHHOM MAaTEeMaTHUYECKOW TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh  NPOSBICHUS  MAaTEMaTUYECKUX  TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pealIbHbIX KU3HEHHBIX CUTYAIUsAX U IPU U3YUCHHUH JIPYTUX
Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE MATEeMaTUKM M CO3/1aBaTh MaTeMaTHYECKUE
MOJIETIM, TPUMEHATh OCBOCHHBIM MAaTEeMAaTHUYECKUM ammapar sl perieHus
[PaKTUKO-OPUEHTUPOBAHHBIX  3aJla4, MHTEPIPETUPOBATh U  OLICHUBATh
MOJIyYEHHBIE PE3YIbTaTHI.

JocTmxenure 3Tux 11es1eil odecneurnBaeTcs peluieHueM CIeIYIOIUX 3a0ay.:

* ¢opmupoBath y oOyuarommxcs ¢ 3P HaBbiku yueOHO-TIO3HABATEIHLHOU
NESTENHHOCTH: TUJIAHUPOBAHHWE palOThI, TOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJIHEHHUS, OCYIIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBAaTh MHTEIJIEKTYaIbHOMY pPAa3BUTHIO, (OPMHUpPOBATH KadecTsa,
HEOOXOMMBbIE YEIOBEKY JUIsl TOJHOILICHHOMN KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATUYECKON JEATENBHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
UHTYULIUH, TPOCTPAHCTBEHHBIX MPEACTABICHHH, CIOCOOHOCTH K IIPEOI0JICHHUIO
TPYIHOCTEW;

* (GopMUpOBaTh KIIOUEBHIC KOMIIETCHIIMM YYAIIUXCS B paMKax MPeIMETHOMN
obnactu «Marematuka U HHPOPMaTHUKAY,;

" pa3BUBATh NOHATUITHOE MbIlIeHUs o0yyatomuxcs ¢ 3I1P;
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" OCYIIECTBIJIATh KOPPEKIIUIO MO3HABATENbHBIX TpolieccoB oOyyatomuxcs ¢ 3I1P,
HEOOXOJUMBIX JUISI OCBOEHHUS NPOrPAMMHOIO Marepuaia Mo ydyeOHOMY
IpPEIMETY;

" [peaycMaTpuBaTh BOZMOKHOCTHh KOMITEHCAIIMKM 00pa30BaTENbHbBIX NEe(UIIUTOB B
OCBOCHHMH MPEIUIECTBYIONIET0 MPOrpaMMHOI0 Marepuaia y oO0y4aroluxcs ¢
3IIP u HEAOCTAaTKOB B UX MAaTEMaTUUYECKOM Pa3BUTHUH;

" copMUPOBATh YCTOMYMBBIA HHTEPEC YUALIUXCS K PEIMETY;

" BBISIBJISITH M PA3BUBATh MATEMaTHUYECKUE U TBOPUYECKHUE CITOCOOHOCTH.
OCHOBHBIE JINHUM COAEPKaHUS Kypca MaTeMaTukd B 5—9 knaccax: «Hwucia u

BBIYHCIICHUS», «Anrebpay («AnreOpandeckue BBIpOKEHUS», «YPaBHEHUS U
HepaBeHCTBay»), «Dynkuum», «['eomerpusi» («l'eomerpuueckue GUrypsl U HX
CBOMCTBa», «MI3MepeHre reoMeTpUUECKUX BETUUYUHY), «BEpOATHOCTh U CTATUCTHKAY.
JlaHHbIE TMHUU PA3BUBAIOTCS MapalljieNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAaKO HE HE3aBUCMMO OJHA OT JpPYyroid, a B TECHOM KOHTAaKTE€ U
B3aumojieicTBul. Kpome 3Toro, ux OOBEAMHSET JIOTUYECKasl COCTaBISIOLIAs,
TPaJAULIMOHHO MPUCYIIAsi MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHE KYPChI
u cogepxatenbHble TuHUU. ChopmynupoBanHoe B denepanbHOM rocyaapcTBEHHOM
o0pa3oBaTeIbHOM CTaHJAPT€ OCHOBHOTO 00IEero 00pa3oBaHMs TPEOOBAHHE «YMETb
ONEepUPOBATh MOHATUAMMU: ONPEACIICHUE, AaKCHOMA, TEOPEMA, JI0KA3aTeIbCTBO; YMEHUE
pacro3HaBaTh HWCTUHHBIE W JIOXKHBIE BBICKA3bIBaHUSA, IPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHHS BBICKA3bIBAHUID) OTHOCUTCS KO
BCEM KypcaM, a ((OpMHUPOBAHKE JIOTHUECKUX YMEHUHN paclpeieseTcs 0 BCEM rojiam
0o0y4eHHs Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs.

Copepxanue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM
OCBOGHMSI pabouell MOporpaMmbl, paclpeieN€HHbIM 10 TrojaM O0O0y4eHwus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUUIUAIbHBIM
BOoIlpocaM  oOydaromiygecs:  0Opamiainch HEOJHOKPATHO, UYTOOBI  OBJIAJCHHUC
MAaTE€MATHYECKUMH TOHATUSMUA U HaBBIKAMHU OCYILIECTBIIOCH IMOCIEAOBATENIBHO U
NOCTYNATEIbHO, C COOJNIOACHUEM IPUHLHUIIA NPEEMCTBEHHOCTH, a HOBbBIE 3HAHUS
BKJIIOYQJIUCh B OOIIYI0 CHCTEMY MaTeMaTHUECKHX MPEICTaBICHUN 00ydaromuxcs C
3I1P, pacumpsis u yriyomnsisa e€, o0pasysa npoyHble MHOXKECTBEHHBIE CBA3U. OOmiue
Helau u3ydeHus: ydyeOHoro mnpeamera «MarTemMaTtuka» NpeacTaBleHbl B padouei
porpamMme OCHOBHOTO 00IIero o0pa3oBaHus.

Oco0enHocTH 0TOOpPA M aJaNITALMU Y4eOHOr0 MaTepuaJia o MaTeMaTHKe

OOyuenue yueOHOMYy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHH JIJI1 YCBOCHMSI IPOrPAMMHOIO Matepuaia 00ydaromuMHUCs C
3I1P. bonpuioe BHUMaHue yAensercs oT0opy yueOHOTro Marepuasia B COOTBETCTBUU C
OPUHLIMIIOM JOCTYITHOCTH HpPHU COXPaHEHHWU o00Iero 0a30BOTO YpPOBHS, KOTOPBIH
JIOJIKEH TI0 COJIEP>KaHUI0 U 00beMy ObITh aanTUPOBAHHBIM JiJ1sl oOy4daromuxcs ¢ 3I1P
B COOTBETCTBUM C HX OCOOBIMHU 0Opa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
obOnerunTh oOBNafeHUE MartepuaioMm oOydaromumucs ¢ 3[IP mocpenctBom ero
JETATIBHOTO OOBSICHEHUS C CUCTEMATUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B MPUMEHEHUU 3HAHHMM, HCIMOIB3YyS MPHUEMBbl aKTyalu3aluu (BU3yaJibHasl oOIopa,
mamsTKa).

[IporpamMma npenycMaTpuBacT BHECEHUE HEKOTOPBIX M3MEHEHUM: YMEHBIICHUE
o0beMa TEOPETUYECKUX CBEJICHUMN, BEIHECEHUE OTJIEIBHBIX TEM WM IEIBIX Pa3/IesioB
B MaTepuaibl 1151 0030pHOr0, 03HAKOMHUTEILHOTO U3yUYEHUS.

HN3menenuss nporpaMmmsbl B 59 Kjaccax

Mamemamuxka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IUJJAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIINE TEMBI:
«Pumckas nymepanus», «Pasuble Quryper», «lunmunap, konyc, mapy, «Kyo»,
«IIpssmoyronbHBIN napanenenuneny, «llepemenienre no KOOPAMHATHON MPSIMON»,
«Monyne uyncna», «YucioBble mpoMexyTKn»; «Macmrad» (U3yyaeTcss B Kypce
«I"eorpadus»); «M300pakeHue reomeTpuueckux Guryp Ha HEJIMHOBAHHOW Oymare ¢
UCIIOJIb30BAHUEM  IIUPKYJS, JIMHEWKH, YTrOJbHUKA, TPAHCHOPTHPa», «/lnuHa
OKpy)kHOCTW», «IInomane kpyray, «llapamnensHeie npsambie», «llepneHauKyasspHbIe
npsimbie», «OceBasi U LEHTpalbHas CUMMETPUN» (M3ydaeTcsl B Kypce N€OMETPUH);
«beckoHeuHbIe TMEPUOANYECKHE JEeCATUYHBbIE IpoOH. [lecaTmuHOe mpuOIMKEHNE
O0OBIKHOBEHHOM JIpoOm» (M3y4yaeTcs B Kypce aareops).

CnenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha clieayroumue TeMmbl: «Pemienue
JorHuYecKkui 3agaw», «JlimHa otpeska», «llkame», «PacnpenenurenbHbld 3aKOH
YMHOXXEHHSI», «3aUCh IPOU3BEJICHUS C OYKBEHHBIMU MHOXKUTENIAMIUY, «[locTpoenue
KOH(Urypanuii u3 4acted MNpsMOM, OKPYKHOCTH Ha HEIMHOBAHHOW M KJIETYATOU
oymarey», «Jlenmutenu u kparaeie. [Ipusnaku genumoctn», «Haubonpmmii oOmmit
JeUTENh U HauMeHbllee oluiee KpaTHoe. JleIMMOCTh CyMMBI M IIPOU3BEACHUS.
«IIpuBenenue npoOu K HOBOMY 3HaMEHaTeNoy», «HaxoxieHne 4acTu 11eJ10ro 1 1eJIoro
no ero yactu». «OKpyrieHue AecSITHUUHBIX apolei». «Pemienue 3amgad nepedbopom
BCEX BO3MOXXHBIX BapUaHTOBY». «CocTaBlieHHEe OyKBEHHBIX BBIPAKEHHUI 1O YCIOBHUIO
3aj1aun». BeicBOOOIMBIIIMECS YaChl MO’KHO MCIOJIb30BaTh HA MOBTOPEHHE (B HAavaJie U
KOHIIE Y4eOHOr0 To/1a), Ha U3yuyeHre Haubosiee TPYIHBIX U 3HAUMMbIX TeM: B V Kilacce
— Ha pelIeHre ypaBHEHUH, IPUBEICHUE APOOU K HOBOMY 3HAMEHATEII0, YMHOKEHHE U
JiefieHue JIeCATHUYHBIX JapoOeli, m3Mepenue yrioB; B VI kmacce — neiictBust ¢
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YKCIIAMH, PEIICHUE YPABHEHUM, CI0XKEHUE U
BBIUMTAHHUE YUCEN, COACPKALIUX LIEJYI0 U APOOHYIO YaCcTh, HA YMHOKEHHUE U JICTICHHUE
OOBIKHOBEHHBIX JIPOOEH.

Anzeopa

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3ydaTh CIEAYIOLINE TEMBI:
«Mppannonanbaele yncna. /lelcTBuTenbHble ynucnay, « CpaBHEHHE AEUCTBUTEIBHBIX
yuces, apu@MEeTHIECKUE NCHCTBUS C JEHCTBUTEIBHBIMU unciaMu», «HaxoxneHue
npUOIMKEHHBIX 3HAYEHUW KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHHUI TPETHEW U YETBEPTOM CTENIEHEN PA3TI0KEHUEM HA MHOKUTENN, «DYHKIUSA Y
=vx u ee rpapuk», «llorpemHOCTs M TOYHOCTh NPUONIKEHHS», «YeTHble H
HeueTHblEe QyHKIMW), «DyHKIUS y=Xx"», « DyHKIHA y= ax’, ee rpadMK M CBOMCTBA.
I'paduxu Qynxnmii y= ax? + N u y=a(x-m)?, «YpaBHEHHUE C IBYMS IIEPEMEHHBIMU U €70
rpadux», «['paduueckuit cnocod pemieHus cucTeMbl ypaBHEHMI», «300pakeHue
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YJICHOB apU(PMETHUECKON 1 T€OMETPUYECKON MPOrpecCuil TOUKaMU Ha KOOPIMHATHOM
IJIOCKOCTH. JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT. CII0KHBIE TPOLIEHTHD.

Cneagyer yMEHBIIUTh KOJMYECTBO YacOB Ha H3ydeHUe TeM: «DopMyisD»,
«Jloka3aTenbCcTBO TOXKIECTB», «JIMHEMHOE ypaBHEHHE C JBYMsI HEU3BECTHBIMU,
«I'paduk TuHEHHOTO ypaBHEHMs C ABYMs NEpEeMEHHBIMWY, «I'paduyeckoe pelieHue
JMHENHBIX YPAaBHEHHUI M CHCTEM JIMHEWHBIX ypaBHEHHID», «CBOMCTBA KBaApaTUIHOM
byHKITUNY.

BrbicBoOOMBIIIMECS Yachl PEKOMEHAYETCS MCIHOJb30BaTh: Ui  JIydllen
npopabOTKH Haubosee BaXKHbIX TeM Kypca: «PemieHue ypaBHeHuit», «PemieHue
cucteM ypaBHeHU», «COBMECTHBIE NEHCTBUA C Ipo0sMu», «lIpruMeHeHne CBOWCTB
apu(PMETUYECKOr0 KBaJpaTHOrO KOPHS»; HAa IMOBTOPEHHE, pelleHue 3ajad,
npeoOpa3oBaHUE BBIPAKEHUIM, a TAK)KE HA 3aKpEIJICHUE U3yYEHHOI0 MaTepuania.

T'eomempusn

CnenyeT OCHOBHOE BHUMAHHUE YJIETUTh MPAKTUYECKOW HANpPaBIEHHOCTU Kypca,
UCKIIIOYMB W YNPOCTUB HAMOOJee CIOXHBIM ISl BOCHPUATHS TEOPETUYECKHIM
matepuas. Ha ypokax reoMeTpum HEOOXOAMMO MAaKCHUMaJbHO HCIOJIb30BaTh
HATJIAIHBIE CpeacTBa OOydYeHHs, OOJbIle TPOBOIUTH MPAKTUYECKHX paboT C
yyaluMucs, pemath 3ai1a4i. CTpouTh pelieHue 3a/1a4 Mpu MOCTOSIHHOM OOpalieHuu
K HATJISITHOCTU — PUCYHKAM U YEPTEKAM.

O3zHakomuTeNbHO JaTh TeMbl: «TeopeMbl M JOKa3aTeabCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIlIeCTBOBAHUE M  E€OUHCTBEHHOCTh
NEPINEHINKYJApa K NpsAMon», «MeTox reoMeTpudeckux mecrt», «Merox yIBoeHHs
Menuanbe», «Teopema @aneca u Teopema 0 TPONOPLUHMOHAIBHBIX OTpe3Kax», «Llentp
Macc TpeyroibHuKa», « I3MeHeHrne TPUTOHOMETPUIECKUX (PYHKITUI PU BO3pacTaHUU
yraa», «@opMylbl I PaauyCcOB BIMCAaHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPAaBUJIBHBIX MHOTOYTOJIBHHUKOBY», «YpaBHEHUE NpsMoi», «/IBmxeHnne», «CBoncTBa
JIBIKEHUS», «Teopema 0 IMpOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEICHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOW.

CrenyeT yMEHBIIUTh KOJIMYECTBO 4acOB Ha M3ydyeHHe TeM: «CHMMETpUYHBIE
¢burypsl. OCHOBHBIE CBOMCTBA OCEBOU cCUMMETpHM», «lleHTpanbHas CUMMETpUs,
«Ilapamnensnplii mepenocy, «lloBopor», «lIpeoOpazoBanue momodbus. I[lomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4l Ha ITOCTPOCHHUE C IOMOIIBIO
LUPKYJIS W JIMHEUKNW», «JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenne
TpPEeyroJlbHUKOBY, «Ilomobue Gurypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PELIEHUE 3a]]a4 U TIOBTOPEHUE.

Bepoamnocmo u cmamucmuxa

B cBs3u ¢ Tem, 4TO JMaHHBIA KypC BBI3BIBAET HAWOOJBIIME CIIOXHOCTH IS
oOyuaroruxcst ¢ 3I[1P, cBsi3aHHbIE CO CHI)KEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIILIEHUS, €0 W3YYEHHUE JOKHO CTPOUThCS Ha 0a30BOM YpPOBHE U
JOCTYIIHOM I YYEHMKOB Marepuase. OCHOBHOE BHHUMAaHHE CIENYET YACIUTH
paszzienaM, CBSI3aHHBIMU C TOBTOPEHHEM MPONIAEHHOTO MAaTEepHUalla, YBEIUYUTH
KOJINYECTBO YIPAXXHEHUW W 3aJaHUM, CBSA3aHHBIX C IPAKTUYECKOU AEATEIBHOCTHIO
00yyaroImmxcs.
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HeoOxoaumo mnepecMOTpeTh COAEpKAaHME TEOPETHMUECKOro MaTepuaia |
XapaKkTep €ro M3JI0KEHHs: TEOPETHUYECKUMM MaTepuan IPENOJHOCUTh B IPOLECCE
peLIeHUs 3a7a4 W BBIIOJHEHUS 3aJaHUM HArJIAIHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BBIBOJIA U 3AalIOMHMHAHUS CIIOKHBIX (POpMYJI, PELIECHUS HECTaHAAPTHBIX,
TPYAOEMKUX 3a1aHui. P TeM cieayeT u3ydarb B O3HAKOMUTEIBHOM IUIaHE.

[Iporpamma mpemocTaBisieT aBTOpy pabodeil mporpaMmbl  CBOOOAY B
pacmpenesieHnd MaTtepualia o 4eTBepTsaM (Tpumectpam). PacripeneneHue BpeMeHH
HAa W3Yy4YeHHE TEeM B TEUEHHE YYEOHOr0 TroJa CaMOCTOSITENBHO OIpenesieTCs
o0pa3oBaTeIbHOM OpraHu3aluei U 3aBUCUT OT OCOOCHHOCTEN TPYIIIBI 00 yJarOIINXCS
¢ 3IIP u ux ocoObIx 00pa3oBaTeNbHBIX MOTPEOHOCTEH.

Buabl gesarenbnoctu odyyarommxcs ¢ 3IIP, o0yciioBiieHHbIe
0co0bIMHU 00pa30BaTEJIbHBIMHU NOTPEOHOCTAMHM U
o0ecneynBaroMe
OCMBICJICHHOE OCBOCHHE COJACP:KAHUM 00PA30BaHMA 110 MPeAMeTy
«MaremaTuka»

Conepxanue BUIOB JesiTenbHOCTH oOywaromuxcs ¢ 3[IP ompenensiercs ux
0CcO0OBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTIMU. [IOMUMO HIMPOKO MCIIONB3YEMBIX B
OOII OOO o6mux A7 BceX 00y4YarOIIUXCs BUJIOB JCSITEIBHOCTH CIAEAYET YCUIUTh
BUJIBI IESTENILHOCTH CieU(PUUHBIE A7 JAaHHON KaTeropuu AeTei, o0ecrneunBaromme
OCMBICIICHHOE OCBOCHHME COJAEpKaHMsI O00pa3oBaHUs IO TMPEAMETY: YCUJICHHE
IPEIMETHO-TIPAKTUYECKON JEeSATENbHOCTH C AaKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YepelOBaHUE BHJIOB JIEATEIBHOCTH, 3aJCHCTBYIOIIMX PA3JIMYHBIE CEHCOPHbIE
CUCTEMBI; OCBOEHUE MaTepuaia ¢ OIOPOi Ha aJITOPUTM; «IIOLIArOBOCTE» B U3YUECHUU
MaTepuaa; UCI0JIb30BAHNUE JOMOJIHUTEIBHON BU3yalIbHOM ONOPHI (CXEMBI, Ia0JIOHBI,
OMNOpHBbIE TaONMIIBI); PEUYEBOM OTYET O NPOLECCE W PEe3yJbTaTe AEATEeIbHOCTH;
BBINIOJIHEHHWE CIEHHAIBHBIX 3aJaHuil, O0ECHEUYMBAIOIIUX KOPPEKLMIO PETYISLUU
y4eOHO-TI03HABATENIbHOM J1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3ybTata.

Temarnueckas U TepMHHOJIOTHUECKast Jiekcuka coorBeTcTBYeT OOIT OOO0.

Hnsa obyuaromuxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS HpPHUEMBbI PalbOThHI C
JEKCUYECKHMM MaTepuajioM 1o mpeamery. llpoBomutcs cnenuanbHas pabora 1O
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydaemMblie TepMUHBI BBOISTCS Ha TOJIMCEHCOPHOW OCHOBE, 00s13aTeIbHA BU3yabHas
HOJIIEPKKa, AITOPUTMBI paOOTHI C OIIpeIeTICHHUEM, OITIOPHBIE CXEMBI JJIsl aKTyaTH3aIiu
TEPMHUHOJIOTHH.

Mecrto yyeOHoro npeamera «MareMaTuka» B y4eOHOM ILJIaHE

B cootBerctBUM c DenepalibHbIM TOCYJApCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJApTOM OCHOBHOTO 00mero oOpa3oBaHus ydeOHBINH mpeaMmer «MartemaTthka
BXOJUT B IMpeaMeTHyro obmacte «Martemaruka ¥ UHGOPMATHKa» M SBISETCS
o0s3aTenbHbIM U1 u3ydeHus. B 5-9 knaccax yuyeOHbIi mpeamer «MaTteMaTukay
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TPAJUIIMOHHO M3Yy4YaeTcsi B paMKax CIEIYIOUIUMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «MaremaTtnka», B 7-9 kimaccax — KypcoB «AjreOpa» (BKIIOYAsl SIEMEHTHI
CTaTUCTUKU W TeOopuu BeposiTHocTed) u «l'eomerpus». Hacrosimel mporpammon
BBOJIUTCSI CAMOCTOATENbHBIN yueOHbIN Kypc «BeposiTHOCTh U CTATUCTUKAY.

Hacrosimieit mporpammoii npeaycmaTpuBaeTcs BblieJIeHHE B yueOHOM IJIaHE Ha
U3yYeHHE MaTeMaTUKU B 5—6 Kilaccax 5 yueOHBIX 4aCcOB B HE/ICTIO B TEUYCHHE KaXKI0TO
roga o0yuyeHus, B 7-9 kiaccax 6 yueOHBIX 4YaCOB B HEJEIIO B TEUEHUE KaXKJ0TO roja
00yueHus, Bcero 952 yueOHBIX yaca.

Conepxanue yuyeOHOro npeamera «MaTeMaTukay, MpeCTaBIeHHOE B pabouei
nporpamme, cooTBeTcTByeT ®I'OC OOO, ocHOBHOI 00pa3oBaTeIbHON MporpamMme
OCHOBHOI'0 00I1ero oOpa3oBaHus, aJalTUPOBAHHONW OCHOBHON 00pa3oBaTelbHOMN
nporpaMMe OCHOBHOTO o00mero oOpa3oBaHUs OOYy4YalOIIMXCS C  3aJepPIKKOM
NICUXUYECKOTO Pa3BUTHSL.

Tematnueckoe IUTAaHUPOBaHME  Y4E€OHBIX KYpPCOB M PEKOMEHIYeMOe
pacnpezeneHrue yueOHOro BpeMEHHU JJIsl U3YUYEHUS OTAEIbHBIX TeM, IPEJI0KEHHbIE B
HACTOSIIIE mporpaMMe, HaJ0 paccMaTpuBaTh KaK OPHUEHTHPbI B IOMOIIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl U MPEXJE BCETO YUUTETO. ABTOP
pabouell mporpaMMbl BIIpaBe YBEJIMYUTH MPEAJIOKEHHOE YUCIIO Y4EOHBIX YacOB Ha
TeMbl, TpeOyrmue Oosiee IIUTENbHOr0 u3ydeHus oOydarommmucs c 3IIP, winm
YMEHBIIUTh KOJIMYECTBO YAaCOB HA TEMbI, U3y4yaeMbl€ HA O3HAKOMHUTEIBHOM YpPOBHE.
JlomycTuMO TakKe JIOKaJIbHOE TMepepaclpeieieHue U TEPEeCTaHOBKA 3JIEMEHTOB
colepKaHUsl BHYTpM JaHHOro kiacca. KoilnyecTBO NIPOBEPOYHBIX paboT
(TeMaTUYECKUIl 1 UTOTOBBIN KOHTPOJIb KaueCTBa YCBOCHHUS YUeOHOTO MaTepuana) U ux
TUT (CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI, TECTHI) OCTAIOTCA HA YCMOTPEHHE
yuutens. Takke yuuTenb BIPaBe YBEIUYUTh UM YMEHBIIUTh YUCIIO YU€OHBIX YacoB,
OTBEIEHHBIX B paboyeil mporpammMe Ha 000OIIEHUE, TOBTOPEHUE, CUCTEMATU3ALIUIO
3HaHWN OOyuaromuxcsi. ENWHCTBEHHBIM, HO MPUHIUIHAAIBHO BaKHBIM KPUTEPUEM,
SBIIETCS IOCTHXKEHHE Pe3yIbTaTOB O0yUeHHUsI, yKa3aHHBIX B HACTOSIIEH IpOrpaMMme.
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PABOYAJ ITPOITPAMMA YUEEHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

Leau uzyyenusi yaeGHOro Kypca

[TpropuTeTHBIMH LIETIMU O0YUYEHUSI MaTEMAaTHKE B 5—6 Kilaccax SBISIOTCS:

" MPOJOJKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKHX MOHSITHHA (YHCIIO,
BEJIMYMHA, reoMeTpuueckas ¢urypa), o0eCrnednBaromuX MPEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yUarOIUXCS;

" pa3BUTHE MHTEIUIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTEN OOydaroImmxcs c
3I1P, no3HaBaTeIbHON aKTUBHOCTHU, MCCIEAOBATENIbCKUX YMEHUM, HHTEpEca K
U3YYEHUIO MAaTEMATHKU;

* noxaBeacHue odyyarommuxcs ¢ 311P Ha 1oCTyTHOM /1Ji1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHU U OKPYKarOLIEro MUpa;

* (popmupoBaHue GYHKIHOHATHLHON MAaTeMaTHUYE€CKOW T'PAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYecKue OOBEKThl B peaJbHbIX )KU3HEHHBIX CUTYalMSIX,
IPUMEHSATh OCBOEHHBIE YMEHHUS JJisl PELIEHUS] MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJYYEHHBIE pe3yJbTaThl W OLICHUBAaTh MX HAa
COOTBETCTBUE MPAKTUUYECKON CUTYALINH.

OCHOBHBIE JIMHHM COJECpXKaHUS Kypca MaTeMaTHKu B 5—6 Kimaccax —
apudmMeTnyeckas U reOMeTpHUecKasi, KOTOpbIe Pa3BUBAIOTCA MapajlieIbHO, KaKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHaKO, HE HE3aBUCUMO OJIHA OT JPYTOW, a B
TECHOM KOHTaKTe€ M B3auMojeicTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMH anreOpbl U OMUCATEIbHON CTATUCTHKY.

Nzyyenue apudmernueckoro Marepuania HaYMHAETCS CO CHUCTEMAaTU3AlMH U
Pa3BUTHs 3HAHUW O HATypaJbHBIX YMCIIAaX, MOJYYEHHBIX B HadalbHOU Imkoie. [lpu
TOM COBEPILIEHCTBOBAHUE BBIYUCIUTEIIBHOW TEXHUKA W (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCS C PA3BUTHUEM BBIUMCIUTENBHOU KYJIbTYpHI, B
YACTHOCTU C OOy4YEHUEM MPOCTEUIIUM MpuéMaM MPUKHUAKKA U OLUEHKH PE3YIbTaTOB
BhIUMCIICHHNA. M3yueHune HaTypaabHBIX YMCEN MPOJ0HKAaeTCs B 6 Kjacce 3HAKOMCTBOM
C HAYAJIbHBIMU MTOHATUSIMU TEOPUHU JEITHUMOCTH.

Jpyroi#t KpynHbIii OJIOK B COAepKaHUU apuUIMETUUECCKON JIMHUU — ATO JPOOH.
Hayvayio u3yuenusi OObIKHOBEHHBIX U JIECATUYHBIX APOOE OTHECEHO K 5 Kiaccy. DTo
NEPBBIM ATall B OCBOCHHMH JpO0Eil, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uesiMU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0Oel B
MOJIHOM 00BbEME MPEALIECTBYET U3YUECHUIO JECATUYHBIX APOOEH, UTO LEIeco00pa3HO
C TOYKHU 3pPEHUs JIOTUKUA W3JI0KEHHUS] YMCIOBOW JMHUM, KOTJa MpaBuUiia JEUCTBUU C
JNECSITUYHBIMU APOOSIMH MOKHO OOOCHOBaTh YK€ HU3BECTHBIMHM aJIrOpPUTMaMU
BBITIOJIHEHUS JIEHCTBUN C OOBIKHOBEHHBIMH JIpOOSMU. 3HAKOMCTBO C JECATUYHBIMU
OpOoOsIMU PaCIIMPUT BO3MOKHOCTU JIJISl MMOHMMaHUs OOYYAIOIIMMUCS MPHUKIIATHOTO
IPUMEHEHUS HOBOW 3alMCH MPU U3YyYEHUU APYTHUX NPEIMETOB U MPU NPAKTUIECKOM
ucrnonib3oBanuu. K 6 kimaccy oTHeC€H BTOpOW 3Tam B U3Y4YeHUHU JpoOeid, Tie
IPOUCXOJIUT COBEPILIECHCTBOBAHNE HABBIKOB CPABHEHUS W IpeoOpa3oBaHusi ApooOeid,
OCBOEHHE HOBBIX BBIYMCIUTENbHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYUCIICHUH,
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B TOM YHCJI€ 3HAYEHUUN BBIPAKEHUMN, COAEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOH, YCTAHOBIIEHUE CBSA3EM MEXIy HUMH, pPACCMOTPEHUE MPUEMOB PELLICHUS 3a]1a4
Ha pobu. B Hauane 6 ki1acca MPOMCXOAUT 3HAKOMCTBO C TIOHATHEM IPOLIEHTA.

OcoOEHHOCTBIO U3YYEHHSI MOJOKUTEIBHBIX U OTPULIATEIBHBIX YUCEN SBISETCS
TO, YTO OHM TAKKE€ MOTYT paccCMaTpHUBaThCSl B HECKOJIBbKO 3TanoB. B 6 kiacce B Havalie
n3yuyeHus TeMbl «I1omoKuTeNnbHbIE U OTPULIATEIBHBIEC YHCIIa» BBIIEIACTCA NOATEMA
«llenpie yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YHUCIAMH M
JNEUCTBUSIMU C TIOJIOKUTEIBHBIMA M OTPULIATEIIBHBIMM YHUCJIAMU IPOUCXOJIUT Ha
OCHOBE COIEPKATENBHOTO IOAXO0Ja. OTO TO3BOJAET HA JOCTYIIHOM YPOBHE
ITO3HAKOMUTH YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMH NOHATHUSIMHA TEMBI, B TOM
Yyclie W C TpaBWiIaMH 3HAKOB MpPU BBHIMOJHEHUH apu(PMETUYECKHX JEHCTBUM.
W3yyeHune panoHaIbHBIX YUCENT HA 3TOM HE 3aKOHYMUTCS, a OyJeT MpOJOJIKEHO B
Kypce ajreOpbl 7 Kiacca, 4TO CTAHET CIEAYIOIIHUM MPOXOJA0M BCEX MPUHLIHUIMHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJICHUE TPYJHOCTEN 00JIerdaeT BOCIpUATHE MaTepuana, a
pacrpeziesieHre BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpn oOydeHHMM pELIEHHIO TEKCTOBBIX 3a/lady B 5—6 Kiaccax HUCIOJIb3YHOTCS
apumernueckue npuémsl pemeHus. TekcToBbIE 3a7auu, peliaeMble Ipu oTpaboTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 KJaccax, pacCMaTpUBAIOTCS 33/1aud CIIEIYOLINX
BUJOB: 3aJayd Ha [JBWKEHUWE, HA 4YacTd, Ha TOKYIKH, Ha paboTty WU
IIPOU3BOJUTEIBHOCTh, HA NPOLIEHTBI, HA OTHOLIEHWA W nponopuuu. Kpome Ttoro,
oOydJaromniecs: 3HaKOMSTCS ¢ NpUEMaMH pPEIIeHHs 3ajad 1epedopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ HH(MOpMaLMel, IpeacTaBIeHHON B (hopMe TaOIuIl Uiu
TUarpamm.

B paGoueii nmporpamMmme npeaycMOTpeHO (OpPMHUPOBAHUE MPOMEACBTHUYECKUX
anreOpanyeckux mpeacTaBieHud. bykBa Kak CHMBOJI HEKOTOPOTO dYHCIa B
3aBUCHMOCTH OT MAaTEMAaTUYECKOTO KOHTEKCTa BBOJIUTCS IOCTENEHHO. bykBeHHas
CHUMBOJIMKA HIMPOKO UCIIOJIB3YETCs MIPEK/IE BCEro IS 3alMCH OOIIMX YTBEPXKIECHUH U
peaoKeHu, GOopMysl, B YACTHOCTH ISl BHIYUCICHUS T€OMETPUUYECKUX BEJIIMYUH, B
KA4ECTBE «3aMECTUTENS» YHUCIIA.

B kypce «Marematuku» 5—6 KiIacCOB MpEACTaBICHA HarJIsIAHAsE T€OMETpUs,
HampaBJIeHHass Ha  pa3BUTHE OOpPA3HOrO0  MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, ©300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3yYEHUU T€OMETPUH,
KOTOPBIM OCYIIECTBIISIETCS HA HAIVBIAHO-TIPAKTUYECKOM YPOBHE, OIMpaeTcs Ha
HarJIAIHO-00pa3Hoe  MbIIUIeHHe oOydaronuxcs. bosbiias posiib  OTBOAMTCS
IIPAKTUYECKONM  NIESITENBHOCTH,  OMNBITY,  JKCIEPUMEHTY,  MOJEIUPOBAHHUIO.
OOyuaronuecss 3HAKOMATCA C T€OMETPUYECKUMU (PUIypaMud Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOHPUTYpaHsIMHU, ydaTcs u3o0paxaTh HX Ha
HEJIMHOBAHHOW W KJIeT4aTol Oymare, pacCMaTpUBaIOT MX MPOCTEHIIHe cBoWcTBa. B
Ipolecce U3yYeHUsl HArJISJHOW reOMETPUM 3HAHUS, MOJyYCHHbIE 00yYaroUIMMUCS B
Ha4aJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCA U PACIIUPSIOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yyeOHOMY IUIaHY B 5—0 KjaccaXx M3y4daeTcs HMHTErPUPOBAaHHBIN
npenmer «MaTemaTuka», KOTOpBIM BKIIOYAET apu(PMETUYECKH MaTepuan |
HaTJISAHYI0 T€OMETPHIO, a TAK)KE MPOTEIEBTUUECKHUE CBEACHUS U3 alreOpbl, 37IEMEHTHI
JIOTMKHU ¥ HayaJla OIMCaTeIbHON CTATUCTUKH.

VYueOHbIl TIaH Ha U3ydYeHHE MaTeMaTUKU B 5—6 Kilaccax OTBOAMUT HE MEHeEE 5
y4eOHBIX YaCOB B HEJENI0 B TEUCHHE KaKJIOro rojaa oOyueHus, Bcero He meHee 340
y4eOHBIX YacCOB.

Conep:xxanmne yueOHOro Kypca (1o rogamM o0y4eHmusi)

5 KVIACC

Hamypanvnvle uucna u nyaop

Harypanbnoe uwncno. Psan narypampubix umcen. Yuciao 0. UzoOpaxenue
HaTypaJIbHBIX YUCEJ TOUKAaMU Ha KOOPAUHATHOW (YUCITIOBOM) MPSIMOIA.

[lo3unmonHass cucrema CuUucleHus. Pumckas wuymepayusi Kak npumep
Heno3UYUOHHOU cucmemvl cuucienus®. JleCATHIHas CHCTEMA CUNCIIEHHMS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYpPAJIbHBIX YHUCEI C HYJIEM.
CrniocoObI cpaBHeHMs. OKPYTJIEHHE HATYPaJTbHBIX YHCET.

Crio)xeHue HaTypaJbHBIX YHMCEN; CBOWCTBO HYJS IPHU CIO0XKEHHHU. Berumtanue
KaK JeiiCTBUE, OOpaTHOE CJIOKEHUIO0. YMHOKEHHE HaTypajbHbIX YHCEN; CBOMCTBA
HYJISI 1 €IUHUIBI IPU YMHOXKEHUH. [[eneHune kak neicTBre, 00paTHOE YMHOXKEHUIO.
KommnonenTsl  geiicTBUM, CBSI3b  MexAy HuMU. [IpoBepka  pesynbraTa
apupmMeTuueckoro pAeiictBus. llepemecTuTenbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS W YMHOXCHUS, pacnpeoeiumesbHoe C80UCmeo (3aKoH)
VMHOMNCEHUSL.

Hcnonw3oBanue OykB st 0003HAYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3alKUCHU
CBOMCTB apu(PMETHIECKUX JTCUCTBUM.

Lenumenu u Kpammuvle uyucia, pasnoxkeHUe Ha MHoxuUTenu. lIpocteie u
coctaBHbIC yncia. [ lpusnaxu dearumocmu na 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTKoM.

CreneHb C HaTypallbHBIM [OKa3aTelieM. 3aluCh YHUCIa B BUIE CYMMBI
pPa3psIAHBIX CIaracMbIX.

HucnoBoe BbIpaXeHUE. BbIUnCIIeHWE 3HAYEHUN YUCIIOBBIX BBIPAXKECHUM,
MOPSAJIOK  BBIMOJIHEHUS ~ JeWcTBUM.  Mcrionb3oBaHME  TpU  BBIYMCICHUSIX
MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CI0KEHUS U YMHOMXEHUS,
PpacnpeoenumenbHo20 C80OUCMBA YMHONCEHUS.

Apodu

[IpencraBnenne o JgpoOM Kak CIOCOOE 3aMMCH  YacTH  BEJIWYUHEL.
OO0bikHOBEeHHBIE IpoOu. [IpaBuUnbHBIE W HeNpaBUibHBIE ApoOu. CMellanHas Apoob;

1 3neck u nanee KypcuBOM 0603HAYEHBI TEMBI, M3ydEHHE KOTOPBIX MPOBOJUTCS B 03HAKOMHUTENLHOM IulaHe. Ilenaror
CaMOCTOATENIBHO OIpeiensieT 00beM H3yd4aeMoro MaTepHana.
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Ipe/ICTaBlIeHUEe CMEIIaHHOM IpoOu B BHJI€ HENPABWILHON APOOU U BBIJICICHHE 1IEJION
YacTH YMCJIa U3 HENmpaBWIbHOU Apoou. M300pakenune apodeit ToukaMu Ha YKCIOBOM
npsiMoii. OcHOBHOE cBOMCTBO Apoou. Cokpauwenue Opoobeti. IIpusedenue Opobu K
Hogomy 3namenamento. CpaBHEHUE APOOECH.

CnokxeHre W BBIUUTAHHUE JIpoOeil. YMHOXKEHHE U JeJeHue ApoOei; B3auMHO-
oOpatHble 1pobu. Haxoocoenue uacmu yenoeo u yeio2o no e2o 4acmu.

Hecstuynas 3amuck Apo6eit. IlpencraBneHue aecsaTUYHONW apoOu B BUJC
0OBIKHOBEHHOM. M300paxkeHne AeCSITUUHBIX JIpoOel TOUYKAMH HAa YUCJIOBOW MPSIMOM.
CpaBHeHUE AECATUYHBIX APOOEi.

ApudmeTnyeckue JICHCTBUS C  JCCATHYHBIMU  JaApoOsmu.  OkpyeneHnue
decsamuyHbIX Opooell.

Pemenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a/1a4 apUMETHIECKAM CIIOCOOOM. Peuuerue 1oeuteckux
3a0au. Pewenue 3a0au nepebopom écex 603mModxcHbIX 6apuanmos. VIcrionb3oBaHue npu
pelieHnu 3aa4 TabJIUIl U CXEM.

Pemenne 3amad, comepKammMx 3aBUCUMOCTH, CBSI3bIBAIONINE BEITUYUHBI:
CKOPOCTb, BPEMsl, PACCTOSIHUE; 1IeHa, KOJIUYECTBO, CTOUMOCTh. EUHUIIBI U3MepeHus:
Macchbl, 00bEMA, LIEHbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IMHULIAMU
WU3MEpPEHUS KaXKI0H BEJTUIHHBI.

Pemenre oCHOBHBIX 3a7a4 Ha APOOH.

[IpencraBnenre qJaHHBIX B BUJIE TAOIUII, CTOIOYATHIX TUATPAMM.

HarusaHnas reomerpus

Harmsinaeie npencraBinenus o purypax Ha MIOCKOCTH: TOYKA, TIpsiMasi, OTPE30K,
Jqy4, Yroj, JJoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsimoii, ocTpsiii,
TYIIO! U pa3BEPHYTHIE YIJIbI.

JlnnHa OTpe3ka, METPUYECKUE CAWHUIIBI JUTHHBL. J[JTMHA JTOMaHOW, TIEPUMETP
MHOTOYTOJIbHUKA. MI3MepeHre 1 MOCTPOEHUE YTIIOB C MOMOIIBIO TPAHCTIOPTHPA.

Harnsanele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK;
PSIMOYTOJILHUK, KBAJPAT; TPEYTOIBHUK, O paseHcmae hueyp.

Nzo0paxxenne ¢uryp, B TOM dHCIe Ha Kietdaron Oymare. [locmpoeHnue
KOH@ueypayuil u3 yacmetl Npimou, OKPYICHOCMU HA HEIUHOBAHHOU U KIemuamoul
oymaee. Vlcnionb30BaHWEe CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Tnomaas TPSAMOYTrONIPHMKA ¥ MHOTOYTOJIBHUKOB, COCTaBIICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4ucie (QUryp, m300pak€HHBIX Ha KIeT4aTod Oymare.
Enunuiipl uamMepeHus miomiaiu.

Haensouvie npedocmaenenuss o npocmpancmeennvix ueypax: npsamoy20ibHbllL
napannenenuneo, Kyo, MHo2ozpanHuku. Mzoopasxicenue npocmenuux MHO202PAHHUKOS.
Pazeépmku xyboa u napannenenuneoa. Co3zoanue mooeneti MHO202PAHHUKOS (U3
bymazu, nposoJIOKU, NIACMUIUHA U Op.).

O6vém npsamoyeonrbHo2o napaiienrenuneda, kyoa. Eounuyvt uzmepenus o6véma.

6 KJIACC

Hamypanvusie uucna
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ApudmMernueckre JEUCTBUS C MHOTO3HAYHBIMH HATYPaJbHBIMU YHUCIAMH.
YucnoBble BbIpaXKEHUs, MOPSAOK IEUCTBHM, NCIIOJIb30BaHUE CKOOOK. Vcnonp30Banue
IpPU BBIUYHUCICHUSX MEPEMECTUTEILHOIO W COYETATENIbHOTO CBOMCTB CIIOXKEHUS U
YMHOXKEHUS,  pacnpedeiumenvHo2o  ceovcmea  ymHoxcenus.  OKpyrieHue
HaTypaJIbHBIX YUCEI.

Jlenutenu U KpaTHBIC YHCIA; HAUOOIbWUL 00WUll Oerumenb U HaumeHbulee
obwee kpamuoe. Jenumocms cymmol U npoussedeHus. JIeneHrue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAsi JApoOb, OCHOBHOE CBOWMCTBO ApOOHM, COKpalleHue ApooOeit.
CpaBHeHue u ynopsijounBaHue JpoOeil. Pemenue 3aay Ha HaXOXKJIEHHE YaCTU OT
[EeJI0oro M I1EeJoro mo ero 4vactu. J[poOHoe uucio Kak pe3ynbTar JeleHUs.
[IpencraBnenue necATUUHON JIpOOU B BUJIE€ OOBIKHOBEHHOW JIpoOU M BO3MOXKHOCTH
MPEICTaBICHNs OOBIKHOBEHHOW ApoOM B BHIE AecATUYHOU. [lecsaTuuHbie npobu u
MeTpuueckas cucreMa mep. ApudMeTrnueckue NEHCTBUS M YHMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JAPOOSMHU.

OtHoweHue. JleneHue B JAHHOM OTHOWICHMH. Macwma6b, TPONOPLUSL.
[IpruMeHeHre nponopuui Py PELICHUH 3a4a4.

[lonsiTue mpoueHTa. Beruncienue mporeHTa OT BEIUYUHbBI U BEJIUYUHBI 10 €€
NpoIeHTy. BripaxkeHue MPOIEHTOB JECATUYHBIMH JpoOsiMu. PemieHue 3agad Ha
MPOLIEHTHI. BeIpakeHnEe OTHOIIEHUS BEJIMYKH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHbvle Uucia

[TonoxutenbHble W oTpuuaTenbHble yucna. llensle uucna. Moodynw uucha,
eeomempudeckas —unmepnpemayus Mooyasa uuciaa. V3oOpaxeHue yucena Ha
KOOPAMHATHOMN NIpsAMON. HYucnogvie npomescymku.

CpaBHenue uwncen. Apudmernueckue AEHUCTBUS C TOJOXKHUTEIBHBIMU U
OTPHULIATEIbHBIMU YHCIIAMHU.

[IpsiMoyronpHasi cucremMa KOOpAMHAT Ha IJIOCKOCTH. KOoOpJIMHATBHI TOYKH Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoeHue Touek U Guryp Ha KOOPAUHATHOU
IIJIOCKOCTH.

bykeennvie ¢vipasrcenusn

[TpumeHenue OyKB 7S 3aITUCU MATEMAaTHUYECKUX BBIPAKEHUN U TPEIIOKEHU.
CpoiicTBa apudmeTHUecKuX ACUCTBUN. bDYyK6eHHble 6bIpadicenus U YUCLo8ble
noocmanosku. DByKBEHHbBIE pPAaBEHCTBA, HAXOXIEHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmynbl; GOpMyIBl IEpUMETpa U IUIONIAAA MPSMOYTOJIbHUKA, KBajapaTa, 00beéma
napanieienuneda u Kyoa.

Pewienue mexcmoewix 3a0au

Pemennie TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM. Pewenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 803MONHCHBIX BAPUAHMOS.

Pemienne 3amau, cojaepKalux 3aBUCHMOCTH, CBSI3BIBAIONIUX BEJIUYUHBI:
CKOpOCTb, BPEMsl, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTb; MPOU3BOAUTEIILHOCTD,
Bpemsi, 00bEM paboTbl. EnuHuUIBI M3MepeHus: Macchl, CTOMMOCTH; PACCTOSHHS,
BpEMEHH, CKOPOCTH. CBS3b MEXKYy €AMHUIIAMH U3MEPECHUS KaKJI0M BEJIUUUHBI.

Pemenue 3aga4, CBA3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATBHOCTHIO BEJIUYKH,
MPOLIEHTaMU; PEIICHUE OCHOBHBIX 3a7a4 Ha JPOOH U MPOIICHTHI.
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Oyenka u npukuoKa, okpy2ieHue pe3yibmamad.

Cocmaenenue 6YK8EHHbBIX BbIPANHCEHUL NO YCIOBUIO 3A0AYU.

[IpencraBnenre MaHHBIX C TMOMOINIBIO Tabmui u guarpamm. CtonOuaTtbie
JarpaMMbl: YTEHHE U MOCTpoeHHEe. UTeHrne KpyTroBbIX JUarpamm.

Haznaonaa zeomempus

Harmsiiaeie npencraBnenus o purypax Ha IIIOCKOCTH: TOYKA, TIpsiMasi, OTPE30K,
Jyd4, yroJl, JOMaHasi, MHOTOYTOJIbHUK, YEeTHIPEXYTOJILHUK, TPEYTOIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonosicenue 08yx npsamulx Ha nIOCKOCMU, napaiienvbhble npsamole,
nepneHouKyiapHole npsamole. VI3MepeHne pacCTOSHHMA: MEXKIY IBYMS TOYKAMH, OT
TOYKH JI0 TIPSIMOI; TTMHA MapIIpyTa Ha KBAAPATHOM CETKE.

M3mepeHrne © TIOCTpOEHHWE VYIVIOB C IIOMOINBIO TpaHCHOpTHpa. Buabl
TPEYIrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYyHOYTOJIbHBIM;
PaBHOOEIPEHHBIIH, PaBHOCTOPOHHUU. YeThIpEXYrONbHHUK, [IPUMEPBHI
YETBIPEXYTOJLHUKOB. [IpSIMOYTOIBHHK, KBaJpaT: WCIIOIb30BaHUE CBONCTB CTOPOH,
YIJI0B, IUaroHanei. Mzoopasicenue ceomempuieckux (pueyp Ha HeIUHO8AHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, TUHElKU, Y20abHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHATHE TUTOIAAM (DUTYPBI; € TMHHUIIBI U3MEPEHUS
wiomaau. [IpubmmkEéaHoe n3Mepenue miomaau Guryp, B TOM 4KClie Ha KBaJIpaTHOU
ceTke. [Ipubnusicénnoe usmepeHnue ONunbl OKPYICHOCU, NI0OUA0U Kpyea.

Cummempusi. yeHmpanvHas, ocesas u 3epranvhas cummempuu. [locmpoenue
CUMMEMPUYHBIX PUyp.

Haensaouvie npeocmasnenuss o npocmpancmeeHuuvlx gpueypax: napaiieienuneo,
KyO, npusma, nupamuoa, KOHyc, YUIuHOp, wap u cgepa. Hzobpasxcenue
npocmpancmeennvlx gueyp. llpumepvt pa3zeépmox MHO202pAHHUKOS, YUAUHOPA U
konyca. Cozdanue mooeneil NpoCmpaHcmeeHHbIX ueyp (uz oOymacu, nposoJoKu,
NIACMUIUHA U OD.).

llouamue o6wvéma, eounuyvl uzmeperus ob6véma. OObEM NPAMOY20NbHO2O
napanienenuneoa, Kyoa.
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PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCBI

Lenau u3yyenust yaeGHOro Kypca

AnreOpa sBIsI€TCA OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
obOecrieunBaeT M3ydYeHWE IPYTUX NUCIHIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK W
T'YMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOMMO JUISI TPOIODKEHHS 00pa30BaHus U
B IOBCEIHEBHOM W3HHU. Pa3zBuTHe y oOydarommxcs Hay4YHBIX MPEACTABICHHUN O
MIPOUCXOXKJICHUA W CYIIHOCTH alreOpandecKux aOCTpakIui, crnocode OTpaKeHUS
MaTEMaTUYECKON HAayKON SIBIEHWH W MPOLIECCOB B NPHUPOAEC M OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIMPOBAHUSA B HAay4HOM T[O3HAHUM W B MPaKTUKE
CIOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHUS U KAYECTB MBIILICHHUS,
HEOOXOAMMBIX JJIsl aJanTallid B COBPEMEHHOM LudpoBoM obmectBe. M3yueHue
areOpbl  €CTECTBEHHBIM 00pa3oM OOeCleuYrBaeT pa3BUTHE YMEHMsI HaOIIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yTBepkaAcHHA. OCBOCHHE Kypca aiareOpbl 0OCCIeYMBaeT Pa3BHUTHE
JIOTUYECKOTO MBIIUICHUS OO0Yy4alolUXCsi: OHU MCHOJBb3YIOT JICAYKTUBHBIE U
WHIYKTHUBHBIE DPACCYXACHHS, 0000IICHHEe W KOHKPETH3alUI0, abCTparnpoBaHHE H
aHanoruto.  OOyueHue  anreOpe  mpeamojiaracT  3HAYUTEIBbHBIA  00BEM
CaMOCTOATENILHON  JCSATENIBHOCTA ~ OOYYaIOIIMXCS, IO03TOMY  CaMOCTOSTEIbHOE
pelieHre 3a7ad €CTECTBEHHBIM 00pa30M SIBISICTCS pealu3aluei AesITCIBHOCTHOTO
NpUHLKIIA 00yYEHUSI.

B crpykrype mporpammbl ydeOHOTO Kypca «AnreOpa» OCHOBHOM IIKOJBI
OCHOBHOE MECTO 3aHHMMAIOT COJAEpKATeIbHO-METOMYECKUEe JIMHUU: «Uncna wu
BBIYHCIICHUSY; «ANTeOpanvecKkue BeIpaKEHUN»; « Y PaBHEHUS U HEPABEHCTBAY;
«Dynkuumny. Kaxnas u3 3Tux coaepKareibHO-METOAUYECKUX JIMHUM Pa3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasich H
B3aMMOJICHCTBYS C APYTHMH €TO JUHUSAMH. B Xome n3ydeHus Kypca o0ydaromuMes
MPUXOAUTCST JIOTHYECKH PacCyKIaTh, HCIIONB30BATh TEOPETHKO-MHOXECTBEHHBIN
S3bIK. B CBSI3M € 3TUM 11€7€CO00pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTHYECKOTO 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJECHUIO  OOYYarONIMMHUCS  OCHOB  YHHUBEPCAJIbHOIO
MaTEMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATSIIbHON
U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpay» sBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Copepxanue nuHUU «UuWcina © BBIYUCICHHUS» CIY)KHT OCHOBOM ISt
JTANbHEHIIEr0 W3y4yeHUs MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OO0ydYaroImuxcs
JIOTUYECKOTO MBIIUICHUSA, (POPMUPOBAHUIO YMEHHSI IOJIB30BATHCS AITOPUTMAMH, a
TaK)Ke€ TMPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOMWMBIX IS TIOBCEIHEBHOM
KU3HH. PazBuTHE OHSTHS O YKCIIE B OCHOBHOM IIKOJIE CBS3aHO C PAIIMOHATILHBIMU U
UPPALMOHATIBHBIMU YKCIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O NEWCTBUTEIHHOM
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yucie. 3aBepllieHue OCBOCHUS YHCIOBOM JIMHUU OTHECEHO K CTaplleMy 3BEHY OOIIEro
00pa3oBaHUs.

Copeprxanue IByX anreOpandecKux JUHUN — « AreOpandecKue BeIpaKeHUs» U
«YpaBHEHUs] U HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OOYUYaIOLIUXCS
MaTEMaTUYECKOT0 arrmapara, HeoOXOJAMMOTro /jisi pelleHus 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3aJ1ad. B OCHOBHOW IIKOJE
yuyeOHbI MaTepuan TpYNIUPYETCs BOKPYT palMOHAJIbHBIX BbIpakKeHUM. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MAaTEMATUKHU KaK SI3bIKA JJIsl IOCTPOCHUS MaTeMaTUYEeCKHUX
MOJIeNIEd, OMMCAHUsl MPOLECCOB U SBJICHUW pealbHOro mupa. B 3amaun oOyudeHus
anreOpe BXOIAT TakXe JajbHEHIIee pa3BUTHE AaNTOPUTMUYECKOTO MBIIIICHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, JUI1 OCBOCHHUS Kypca HH()OPMATHKH, U OBJIAJICHHUE
HaBbIKaMH JE€AYKTUBHBIX paccyxxaeHuil. [lpeobpa3zoBanue cMMBOJIbBHBIX (JOPM BHOCUT
CBOM crenuuUecKud BKJIAJ B Pa3BUTHE BOOOpaKeHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanue (PyHKUMOHATBHO-TPAPUUECKON JIMHUM HALIEJICHO Ha MOJIy4YeHUe
MIKOJIbHUKAMU 3HaHUM 0 (QYHKIHMIX KaK BaKHEHMIIEH MaTeMaTHUeCKONH MOJAETH IS
OMHCAaHUS U HCCIENOBaHUs Pa3HO-OOpa3HBIX MPOLECCOB U SIBICHUNA B NMPUPOAE U
oOmectBe. M3yueHue 3Toro marepuana CnoCOOCTBYET Pa3BUTHIO y OOYyYarOUIUXCS
YMEHHS UCIIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIE CPEJICTBA A3bIKA MAaTEMAaTUKH —
CIIOBECHBIE, CHMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJA B (OPMHUpPOBaHUE
IPEJCTABICHUN O POJIM MAaTEMATUKU B Pa3BUTUH LIMBWIN3ALNUN U KYJIbTYPBI.

MecTo y4e0HOro Kypca B y4eOHOM ILJIaHe

CormacHo yueOHOMY TuTaHy B /-9 Kiaccax wu3ydaeTcs YYeOHBIH Kypc
«Anre0Opa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COJEP>KaHUA:
«Ynucna u  BBIYUCIHCHUS», «AnreOpandyeckue BbIpaXKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKIIHI.

Y4eOHbIi MIaH Ha U3ydeHue anreOpbl B 7-9 KiaccaXx OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE Ka)XXJOro rojaa oOydeHHs, BCEro 3a TPH roja
00yueHus — He MeHee 306 yueOHBIX YacoB.

Conep:xanme yueOHOTro Kypca (1mo rogam o0ydeHus)

7 KIIACC

Yucna u éviuucnenusn

PauunonanbHbie yncia

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXOA OT OAHOW (POPMBI 3AMKCH
apoberi Kk gpyroi. IloHsaTue palMoOHaABLHOIO 4YHCIA, 3alKCh, CpPaBHCHHE,
YVHOpSIOYMBAHUE  pAallMOHAJBHBIX  4ucel.  ApudmeTmyeckue  JIEHCTBHS €
palMOHAJILHBIMU YHUCJIaMU. PeleHue 3aiad U3 peaibHOM MpPaKTUKU Ha 4YacTH, Ha

[IOKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO ZU

MYHULUNAJIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXEHUE 26.09.24 11:11 (MSK) CepTudmkat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPEAHAA OBLLEOBPA30OBATEJIbHASA LUKOJIA", KuHuenb
ApTyp Cepreesuy, [pekTop




JpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJleM: ONpeleseHue, Npeodpa3zoBaHue
BBIPAKEHHI Ha OCHOBE ONPEEIICHUS, 3aIIUCh OOJIBIINX YHCET.

[IporieHTsl, 3aMuch MPOIEHTOB B BUE APOOU U ApoOU B BHJIE MPOIEHTOB. Tpu
OCHOBHBIE 33/1a4¥ HA MMPOLEHTHI, PELICHUE 337a4 U3 PEAIbHON IPAKTUKHU.

[IpuMeHeHnE  TNPU3HAKOB  JCIHMMOCTH, DPA3j0KEHUE HA  MHOXHUTEIU
HaTypaJlbHBIX YHCEIL.

PeanbHble  3aBUCHMMOCTHM, B TOM  4YHcie TmpsMas W oOpaTHas
IPONOPLIHOHAIBHOCTH.

Anzebpauueckue evlparxcenus

[IlepeMeHHbBIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHHS C MEpeMeHHOU. JlomycTumblie
3HaueHus nepeMeHHbIX. [IpeacraBiieHne 3aBUCMMOCTH MEX]y BEIMYMHAMH B BUJE
¢dopmynsl. Beraucnenus nmo popmyriam.

[TpeobpazoBanue OyKBEHHBIX BBIPAKEHUH, TOXK/IECTBEHHO PaBHbIE BBIPAYKEHUS,
npaBuwia npeoOpa3oBaHUs CYMM M IMPOU3BEIEHUMN, MpPaBUIIa PACKPBITUS CKOOOK U
IPUBEACHUS NOJOOHBIX CIaracMbIX.

CBOJCTBa CTENEHU C HATYpaJIbHBIM [T0KA3aTEIEM.

OpnHouneHbl U MHOrouwieHbl. CteneHp MHorouseHa. CioKeHue, BbIYUTAaHHE,
YMHOKEHNE MHOTOWICHOB. DOpMyJIbl COKPAIIEHHOIO YMHOKEHHMS: KBAaIpaT CYMMBI U
KBazapaT pazHoctu. Dopmyna pa3HOCTU KBaapaToB. Pa3inokeHue MHOrOYJIEHOB Ha
MHOXUTEIH.

Ypagnenusa

VYpaBHEHHE, KOpPEHb YypaBHEHHs, IpaBUja MpeoOpa3oBaHUs YpaBHEHHS,
PaBHOCHJIBHOCTh YPaBHEHUH.

JluHeniHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YMUCIO KOPHEU JIMHEUHOIO
YPAaBHEHHsI, PEIICHNUE JINHEMHBIX ypaBHEHUM. COCTaBIEHUE YPABHEHHUU MO YCIOBUIO
3a7a4yu. Pemenne TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

Jlunetinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux?. Cucrema IByX
JMHEWHBIX YpPaBHEHUW C JByMs IIEPEMEHHBIMU. PelleHne CHCTEM YypaBHEHUU
Croco60oM MOJCTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 3a/1a4 C MOMOIIBIO CHCTEM
YPaBHEHUH.

Koopounamot u ecpagpuxu. @ynkyuu

KoopaunaTta Toukn Ha npsMoi. Uucnosele mpomexyTKu. PaccrosgHue Mexay
JBYMsI TOUYKAMU KOOPJIUHATHOM MPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opArHATa TOYKU
Ha KOOpJauHATHOU miockocTH. [Ipumepsl rpadukoB, 3a1aHHbIX GopMmyiamu. UteHne
rpauKOB peasbHBIX 3aBUCUMOCTEH.

[Monsatue pyukumu. I'padux Gynkuuu. Croiicta GpyHkumii. JInneitHas pyHKIus,
e€ rpaduk. 'paduk pyakum y = KX + b. Ipaguueckoe pewenue nunetinwvix ypasnenuil
U cucmem JUHEUHbIX YPAGHEHUU.

2 31ech U nanee KypCUBOM 0003HaYEHbI TEMBI, U3YUCHHNC KOTOPBIX MMPOBOAUTCA B O3HAKOMUTEIIbHOM ILJIaHE. Ilenaror
CaMOCTOATECIIBHO ONPEACIACT 00BbeM n3y4acMoro mMartepuala.
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8 KJIACC

Yucna u eviuucnenusn

KBanpaTtHelii kopeHb u3 uucina. [lowsamue 00 uppayuoHanbHOM Hyucie.
Hecamuunvie npubnudxcenus uppayuonanvhulx yucen. CBolcTBa apupMETHUECKUX
KBaJIpaTHBIX KOPHEW M UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYUCIIEHUAM. /[eticmeumenbHble Yucia.

CreneHb C 1eJIbIM TToKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHAs 3allUCh YUCTIA.

Anzebpauueckue evlparxceHus

KBagpatHblii TPEXWIEH; pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIH.

AnreOpaunueckasi 1poOb. OCHOBHOE CBOWCTBO alireOpanyeckor JpoOwu.
CnoxeHue, BBIUMTAHHE, yMHOXXCHHE, JIeJieHHe anreOpandeckux ApoOei.
PanronansHble BhIpaXXeHUs U UX MPeoOpa3oBaHUeE.

Ypasenenua u nepasencmea

KBanpatHoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOTO ypaBHEHHS. 1eopema
Buema. Petienue ypaBHEHUH, CBOISIIINUXCS K IUHEWHBIM U KBaApaTHbIM. [IpocTenimme
JIpOOHO-pallMOHAIbHBIE YPABHEHHUSI.

I'pagpuueckas unmepnpemayus ypasHenuii ¢ 08yMs NePeMEeHHbIMU U CUCTEM
JIUHEUHbIX VPABHeHUll ¢ 08yMs nepemenHviMu. llpuMepsl pEIICHHs CHCTEM
HEJIMHEWHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMH.

Pemrenne TekCTOBBIX 3a/1a4 areOpandecKuM CTIOCOOOM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOW NMEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB € OJHOU MIEPEMEHHOM.

Dynkyuu

[Tonstue Pynkiuu. O6nacTb onpeeaeHus © MHOXKECTBO 3HaYE€HUN (YHKIUU.
CriocoObI 3aaHust GQyHKUIUH.

I'paduk pynkumu. Yrenune cBoiictB ¢pyHKIMU 10 €€ rpaduky. [Ipumeps
rpauKoB PYyHKIIMNA, OTPAKAIOUIUX PEATbHBIE MPOIECCHI.

OyYHKIIMYU, OMHUCHIBAIONIME TIPSAMYIO U OOpaTHYH MPOIMOPIMOHATLHBIE
3aBUCUMOCTH, ux rpapuku. Oynkuun y = X%,y = X3,y = \/i, y = f’-c. I'pagpuueckoe

peuienue ypasHeHut u Cucmem ypasHeHul.

9 KUIACC

Yucna u évtuucienus

JleicTBUTE/IbHBIE YHUCJIA

PammonansHble 4Wcna, UppayuoHaibHvie YUCid, KOHeuHble U OeCKOHeuHble
decsimuunvle Opodu. MHodcecmso 0elucmeumenbHbiX Yucei,; O0elicmeumesibHvle YUcid
KakK beckoHeunble decamuynvie Opoobu. B3aumuo 00HO3HAUHOe COOMBemcmaue mMexcoy
MHOACECMBOM OCUlCMBUMENLHBIX YUCET U KOOPOUHAMHOU NPSIMOIL.

Cpasnenue  OelicmeumenvHvlX — uucel, apugmemuyeckue OelUCmMBUs C
oelicmeumenbHblMU YUCIAMU.

N3mepeHusi, npudIuKeHNs, OLEHKHU
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Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHpPA, JUIUTEIBHOCTH IPOILIECCOB B
OKPY’KAIOIIEM MHUpE.

[Tpubnm>xéHHOE 3HaUYEHUE BEIMYMHBI, TOUHOCTb MPHOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yabTaToB BIYMCICHUM.

Ypasenenua u nepasencmea

YpaBHEeHUd € OHOI NTePeMEHHOM

JIunenHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOISAIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHUE. [lpumepsl peuieHus YpagHeHul mpemvel U Yemeepmou
cmenemel pa3iodHceHuem Ha MHONCUMe.

Pemienne npoGHO-panimoHaIbHBIX YPaBHEHUM.

Pelienre TeKCTOBBIX 3a/1a4 alNredpandyecKum METOIOM.

Cucremsl ypaBHeHHH

VYpaBHeHHe ¢ ByMs MepeMeHHbIMU U ero rpaduk. Pemenue cucrem nByX
JIMHEMHBIX YPAaBHEHUU C JIBYMs IEPEMEHHbIMU. PerieHne cucteM AByX YpaBHEHHUI,
OIHO M3 KOTOpBIX JMHEHHOe, a JApyroe — BTOpoill creneHu. I'paduueckas
WHTEPIIPETALIAS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a/1a4 aJireOpanyecKiuM CIIOCOOOM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOM NEpeMEeHHOM. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW nepeMeHHoW. KBagpaTHele HepaBeHCTBA.
['paduueckass wuHTEpHIpeTanysi HEPAaBEHCTB M CUCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMM.

Dynukyuu

KBagparuunas ¢yukius, e€ rpaduk u cBoiictsa. [lapabomna, KoopauHATHI
BEPILUHBI 1apaboIIbl, OCb CAMMETPHUH MapadOoJIbl.

I'paduku QyHKIMIA: y = kx, y = kx + b, y = X2
y = yxy= k;pl UX CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenenenue v cnocoObI 3aJaHNS YNCJIOBBIX MOCIEA0BATEIbHOCTEH

[lonsiTHE 4YHKCIOBON MOCIEIOBATEIBHOCTH. 3aJaHue TMOCJeA0BATEIIbHOCTH
peKyppeHTHOM GopMyIoi u (opmysoii N-ro wieHa.

ApupmMernyeckas U reoMmeTpuYecKasi NPpOrpeccun

Apudmernueckas U reoMmeTpudeckas mporpeccur. Dopmynbl N-ro  WieHa
apupMeTUUECKON U TEOMETPUUECKON TPOrpecCHii, CyMMbI MEPBHIX N UJICHOB.

H300pasicenue unenos apupmemuueckon u 2eoMempuyeckol npocpeccull
MOUKAMU HA KOOPOUHAMHOU HnAockocmu. JIUHeltHvlll U 3KCNOHEHYUATbHBIL POCM.
Crootcnvie npoyenmol.
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PABOYAS ITPOTPAMMA YUYEEHOI'O KYPCA «'EOMETPU». 7-9 KIIACCBI

Lenau u3yyenust yaeGHOro Kypca

Oo1ue uenu uzydenus yueonoro kypca «I'eomerpus» npencrasiensl B [IOOIT
OOO. OnmM 3aKIIOYarOTCS, MPEXKIE BCETO B TOM, YTO Ha YypOKax TIE€OMETpUHU
OoOyyaroluiicss y4yuTCsl NOPOBOAMUTH  JIOKA3aTelbHbIE PACCYXAEHUS, CTPOUThH
JIOTUYECKUE YMO3AKIIOUEHUs, JOKa3blBaTh MCTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IIPOBOJIUTH PACCYKICHHUS «OT NMPOTUBHOIO», OTINYATH
CBOMCTBAa OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHBIE YTBEpKIAeHHSI. B o0yueHuu
YMEHHUIO PACCYXJaTb COCTOUT BAXXHO€ BOCIHUTATEIIBHOE 3HAYCHUE HW3YYCHUS
reOMETPHH, IPUCYIIEE UMEHHO OT€YECTBEHHON MATEMaTHYECKON MIKOJIE.

Bropoii 1nenpr0 HM3ydeHHs] TEOMETPUM SIBJISICTCS HCIOJIB30BAaHHUE €€ Kak
MHCTPYMEHTA IpPU PEUIEHWH KaK MaTEeMaTHYECKUX, TaK MU MPAKTUYECKHX 3ajady,
BCTPEYAIOIIMXCS B PEAIbHOM KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BEIYMCIUTENbHAS
JVHUAS B WU3Y4YEHUM TIEOMETPUM B IIKOJE. [[I 3TOro yuyuTenmo peKOMEHIyeTcs
noa0upaTh 3aja4d MPAKTUYECKOTO XapakTepa HJisi paccMaTpUBAEMBIX TEM, YYUTh
00y4Jaronmxcsi CTpPOUTh MaTEMATUYECKUE MOJIEIHN PEalbHbIX KU3HEHHBIX CHUTYaIluH,
IIPOBOJINTH BBIYMCIIEHUS W OLEHHUBATh aJC€KBAaTHOCTh IIOJYYEHHOTO pPE3YJbTaTa.
KpaitHe BaxxHO mNOAYEPKUBATHL CBA3W T[EOMETPUU C JAPYTMMH MPEIMETAMH,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICICHUS TEOMETPUYECKUX GUTYp U TOHSTHH,
JEMOHCTPUPOBAThH IPUMEHEHUE TIOJyUEHHBIX YMEHUH B PU3UKE U TEXHUKE. DTH CBSI3U
Hanbosee SpKko BUIHBI B TeMax «Bektopb», « TpuroHomMeTpudeckue COOTHOLICHUS,
«Meton koopauHat» u «Teopema [Tudaropay.

MecTo y4e0HOro Kypca B y4eOHOM ILJIaHe

CormacHo yueOHOMY TutaHy B /-9 Kiaccax wH3ydaeTcss Y4eOHBIM Kypc
«I"eomeTpus», KOTOPBIM BKIIOYAET CICAYIONNE OCHOBHBIC PA3JCNbl COMCPKAHUS:
«I"eometrpuyeckue GUTypsl U UX CBOUCTBAY, «/I3MepeHne TeoOMeTpUIECKUX BETUIUHY,
a Takxke «JlekapToBbl -KOOpJAWMHATHI Ha IUIOCKOCTHY», «Bektopbl», «/IBHxkeHus
riockocT» U «lIpeoOpazoBaHust mogo0us».

Y4eOHbIN MIaH TpeIycMaTpyuBaeT U3yYeHUE reoMeTpur Ha 0a30BOM ypOBHE,
UCXOJ1s1 U3 He MeHee 68 yueOHBIX 4acoB B yUEOHOM I'OJy, BCETO 3a TPH T'ojia 00ydeHUs
— He meHee 204 yacos.

Conep:xanme yueOHOTro Kypca (1mo rogam o0ydeHus )

7 KIIACC

Hauanbubie nonstus reomerpun. Touka, npsimMasi, OTPE30K, Jyd. YToJ. Buusl
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yriaoB. BeprukanbHbele U CMeXHBIE yIubl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHoCTh U epIeHANKYISIPHOCTD MPSMBIX.

Cummempuunvie gueypol. Ocrnosnvle cgoticmea ocesoll cummempuu®. Tlpumepsr
CUMMETPHUH B OKPYXKAIOLIEM MUDE.

OcHogHble nNOCMPoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Meuana, OuccekTpuca, ux cBoiicTBa. PaBHOOejpeHHbIN
Y PAaBHOCTOPOHHUU TPEyroJibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ IpU3HAKK PaBHOOEIPEHHOr0 TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MMAPAUIEIBHBIX NpsMbIX. CyMMa yIJIOB TPEYroOJIbHHKA.
BHemHue yrisl TpeyroibHUKA.

[IpsMOyronpHbld  TpeyroibHUK. (CBONUCTBO MEOUAHBl MPSAMOYTOJIBHOTO
TPEYroJbHHUKA, MPOBEAEHHONW K THNoTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX
TpeyroibHUKOB. [IpsiMOyronbHbIN TpeyronbHUK ¢ yriaoM B 30°,

HepaBeHCTBa B TEOMETPUN: HEPABEHCMBO MPEY20IbHUKA, HEPABEHCTBO O JUIMHE
JOMAaHOW, Teopema O OoisblieM yriae u OoNbIIed CTOPOHE TPEYroJbHUKA.
[lepnenauKyIssp U HAKJIOHHASL.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEpEIUHHBIN
NEPIEHINKYJIISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOYEK.

OKpy’>KHOCTB U KpYT, XOpJa U IUaMETpP, UX CBOWCTBA. B3auMHoe pacnoyioxxeHue
OKpYXHOCTH W mnpsmou. KacarenpHas M cekymas K OKPYKHOCTH. OKpPYXHOCTb,
BIIMCaHHAs B yrojl. BrimcanHas u onvcaHHas OKPYXHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronsHuku. Ilapamnenorpamm, ero npu3HaKu W CBOMCTBA. YacTHbIE
ClIydau TMapajieorpaMMoB (MPSMOYTOJIBHUK, POMO, KBajapar), MX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U IPU3HAKU.
[IpssMoyroapHas Tpaneuus.

Memoo yosoenus meduanwl. Llenmpanvuas cummempusi.

Teopema @aneca u meopema o nponopyuoHaibHulx ompeskax. CpeTHue TUHUH
TPEYroJibHUKA U Tpaneuuu. [lenmp macc mpey2oabHuKa.

Ilooobue mpeyzonvrukos, rodppuyuenm nooobusn. Ilpuznaxu noooous
mpeyzonbHukos. lIlpuMeHenre nogo0us Ipyu peleHny TPAKTUYECKUX 3a/ad.

CpoiicTBa miomanaed reoMerpudyeckux ¢uryp. Dopmynbl A IUIOMIAIU
TpPEeYrojibHUKa, NapajjienorpaMma, pomoOa u Tpamnenuu. OTHOIIEHWE TII0Mmaaeih
noI00HBIX GUTYP.

Brruuciienue 1wiomaned TPEYyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYAaTOMU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl I[ludaropa mnpu pemenuun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TaHT'€HC OCTPOTO yIjla MNPSIMOYTOJbHOTO TPEYroJbHUKA.

% 3nech 1 nanee KypcHBOM 0603HAYEHbI TEMBI, M3ydEHHE KOTOPBIX MPOBOJUTCS B O3HAKOMHUTENLHOM IulaHe. Ilenaror
CaMOCTOATEIBHO OIpeiensieT 00beM H3yd4aeMoro MaTepHana.
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OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKITUU YTIIOB
B 30°, 45° u 60°.

BniucanHbie ¥ HEHTpaJIbHBIE YIIIBL, YTOJ MEXIY KaCaTeIbHOM U XOPAOU. YTJIbl
MEXJIYy XOpJaMHd W CEKyIIMMH. BNHUCaHHBIE W OMUCAHHBIE YETHIPEXYTOJIbLHUKH.
B3aumHoe pacnosnoxeHue AByX OkpyxHocred. Kacanue okpyxHoctedt. OOmue
KAaCaTeJIbHBIE K JIBYM OKPYKHOCTSM.

9 KVIACC

Cunyc, kocunyc, Taurenc yrioB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXecTBO. DOPMYIIBI TPUBEICHUS.

Pewenne tpeyronbHukoB. TeopeMa KOCMHYCOB U TeopeMa CUHYCOB. Penenue
PAaKTHYECKUX 3aa4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

IIpeobpaszosanue nodobus. [lodobue coomeemcmeenHbix 21eMeHMOB.

Teopema o npousgedeHuu 0OMpe3Ko8 Xopo, meopemvl 0 NPOU3EEOEHUU OMPE3KO8
cekywux, meopema o Keaopame KacameabHOI.

Bektop, mnmmHa  (MOIynb) — BEKTOpa,  COHAINPABIECHHBIE  BEKTOPHI,
IIPOTHBOIIONIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOpOB, OIEpaluu HaJ BeKTopaMu. PasnokeHue BEKTOpa IO  JIBYM
HEKOJIMHeapHbIM BekTopaM. Koopaunnatel BekTopa. CKalsipHOE NpOU3BEICHHE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHUS JUTHH U YTJIOB.

JlexapToBbl KOOPAMHATHI Ha IMJIOCKOCTH. Ypaguenus npsmol U OKPYKHOCTU B
KOOpAMHATAX, NEpeceyeHre OKPYKHOCTeH U MpsAMbIX. MeToa KOOpAMHAT U €ro
pUMEHEHUE.

IIpaBriIbHBIE MHOTOYTOJIBHUKH. JJIMHA OKpYKHOCTH. ['pagycHas u paguaHHas
Mepa yIJia, BBIYMCIIEHUE UTMH IyT OKpYyKHOcTel. [1nomans kpyra, cekropa, CEerMeHTa.

Heuowcenus niaockocmu u GHympeHHue cummempuu gueyp (21emeHmapHbvle
npedcmasenenus). Ilapannenvusiii nepenoc. Ilosopom.
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PABOYAA ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» 7-9 KITACCBI

Lenau u3yyenust yaeGHOro Kypca

B coBpemenHOM 1IM(PpOBOM MUpPE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYI0O 3HAYUMOCTh, KaK C TOUKU 3PEHUS MPAKTUYECKHUX NMPUIOKEHUN, TaK U HX
ponu B oOpa3zoBaHuu. Kax1plil 4ea0BEeK MOCTOSHHO MPUHUMAET PELICHUS] Ha OCHOBE
UMEIOIIUXCS Y HEr0 AAHHBIX. A JIJI1 0OOCHOBAHHOI'O MPUHSATHS PEIICHUS B YCIOBHIX
HEJOCTaTKa WIM H30bITKa HWHGOpPMALMK HEOOXOJAMMO B TOM YHUCJIE XOPOLIO
c(hOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbINUIeHHE. IMEHHO mo3ToMy
OCTPO BCTajla HEOOXOIMMOCTh C(OpMHpPOBaTH y OOY4YAIOIIMXCS, B TOM YHCIE
obyuatomuxcst ¢ 3I1P, ¢yHKIIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0O B ceOsl B
KauyeCcTBE HEOTBEMJIEMOM COCTABIISIOIIEH YMEHHWE BOCHPUHHMATh U KPUTHUYECKU
aHaJIM3UPOBaTh MH(POpPMAIMIO, IPEICTABICHHYI0 B pa3iMYHbIX (Qopmax, MOHUMATh
BEPOSITHOCTHBIN  XapakTep MHOTMX pEAJbHBIX IMPOIECCOB U  3aBUCUMOCTEH,
IPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMH
OpUHLKMIIAMU cOopa, aHalu3a U MPeACTaBICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
00111ecTBa ¥ rOCyAapcTBa MPUOOIIAET O0YJAIOMIUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype nporpamMmbl ydueOHOro kypca «BeposiTHOCTH M CTaTUCTHKa»
OCHOBHOW IIKOJIbI BBIEJIEHBI CIEAYIOIINE COAEPKATETbHO-METOINYECKHUE JINHUHN
«IIpencraBneHue JaHHBIX U ONKACATEIbHAS CTATUCTUKA»; « BEpOATHOCTBY; «DJIEMEHTHI
KOMOMHATOpUKN»; « BBeeHue B Teoputo rpadosy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX U ONMMCATENbHAST CTaTUCTUKA»
CILy>KMT OCHOBOM /17151 (pOPMUPOBAHUSI HABBIKOB pa0dOThI ¢ HH(OpMaLUel: OT YTEHUS U
UHTEpIpeTalud HHPOpMalMU, MPEACTABICHHOW B TabMuUax, Ha AuarpamMMmax u
rpagukax a0 cOopa, MNPEACTaBICHUS M AaHAJIW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTAaTUCTUYECKUX XapaKTePUCTUK CpPEJHHX U pacceuBaHus. Pabotas ¢ naHHBIMH,
oOyuatromuecs ¢ 3[IP yyarcs cuuThiBaTh U MHTEPIPETUPOBATH JAHHbBIE, BBIIBUTATH,
apryMEHTHUPOBAaTb W KPUTHUKOBAaTh MPOCTEHINME THUIOTE3bl, Pa3MBILUISATh HaJ
(dakTopaMu, BBI3BIBAIOIIUMH HM3MEHYUBOCTh, M OLEHUBaTh MX BIMSHHE Ha
paccMaTpuBaEMble BEJIMYHUHBI U IIPOLECCHI.

MHTYUTUBHOE NPEACTABICHUE O CIIyYalWHOM W3MEHUYMBOCTH, HUCCIEIOBAHUE
3aKOHOMEPHOCTEN Y TEHJICHIIMN CTAHOBUTCS MOTUBHUPYIOIIEN OCHOBOM UISl U3YUYEHUS
Teopuu BeposATHOcTel. bosbiioe 3Hauenue ans oOyuaromuxces ¢ 3[IP 3necy nmeror
PAKTUYECKUE 3aJlaHus, B YaCTHOCTU OMBITHI C KIIACCHYECKHUMH BEPOSTHOCTHBIMU
MOJIETISIMU.

[ToHsiTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa MpPaBIONONO0OMs CIy4allHOTO
coObITus. [Ipu u3zyuenun kypca obyuaromuecs ¢ 3IIP 3HakoMsATCS ¢ mpocTeHMMU
METOJJaMH  BBIYMCIIEHUS  BEPOATHOCTEH B  CIy4YallHBIX  3KCHEPUMEHTaX C
PAaBHOBO3MOXHBIMH  DJIEMEHTApPHBIMU HMCXOAAMH, BEPOSATHOCTHBIMH 3aKOHAMHU,
NO3BOJISIIOIIMMU CTaBUTh W pelIaTh Oojiee CJIOXKHBIE 3anaud. B Kypc BXoadT
HayaJIbHble TPEJCTaBICHUS O CIy4YallHbIX BEJIMYMHAX M HUX  YHCIOBBIX
XapaKTepUCTHUKAX.

[IOKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO Z /

MYHULUNAJIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXEHUE 26.09.24 11:11 (MSK) CepTudmkat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPEAHAA OBLLEOBPA30OBATEJIbHASA LUKOJIA", KuHuenb
ApTyp Cepreesuy, [pekTop




Takxe B paMKax 9TOTr0 KypCa OCYHICCTBJIAACTCA 3HAKOMCTBO O6y‘{aI-OHII/IXC$I C
3I1P Cc MHOXECTBaMU u OCHOBHBIMH orepanusiMu Hanq MHOXECTBaMU,
pacCMaTpuBarOTCA IMMPUMCPBI IIPUMCHCHHA JId PCHICHHUA 3aJa4, a4 TaKXKe
HCIIOJIB30BAHUA B APYIUX MATCMATHUICCKUX KypCaX U y‘IC6HI>IX npcamMeTax.

MecTo y4e0HOro Kypca B y4eOHOM ILJIaHe

B 7-9 kmaccax uzydaerca Kypc «BeposiTHOCT M CTaTUCTHKa», B KOTOPBIU
BXOAAT pasnensl: «lIpencraBieHue JaHHBIX ¥ ONHUCATENbHAS CTATUCTHKAY;
«BeposTHOCTBY; «DeMeHTh KOMOMHATOPUKNY; «BBeeHne B TEOpHIO rpadoBy.

Ha u3yueHue AaHHOro Kypca OTBOAUT 1 ydueOHBIN 4yac B HENCIIO B TCUCHHUE
KaXx70ro rofa ooy4yenus, Bcero 102 yueOnbIx yaca.

Conep:xanme yueOHOTro Kypca (1mo rogam o0y4eHus )
7 KIIACC

[IpencraBnenre MaHHBIX B BHUJE TAONUIl, AUarpaMM, rpadukoB. 3aroiHEHHE
TaOJIMI, YTCHUE U MMOCTPOCHUE TUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
YreHnue rpauKoB peanbHBIX TpoieccoB. M3BneueHne nHpopMauu U3 quarpamMm H
TaOJINII, UCTIOJIH30BAHNE U MHTEPIIPETAIUS JAHHBIX.

OnucaTtenbHas CTaTUCTHKA: cpefHee apupMeTHUYecKoe, MeJMaHa, pa3Max,
HauOOJbIIIeE W HAMMEHBINIEE 3HAYCHHWS HaOOpa YHCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHYUBOCTH.

Cryuaiineiii s9kcnepumenm (onvlm) u ciayuatinoe codowvimue. Beposmnocms u
yacmoma. Ponb Manoseposmuuix u npakxmuyecku 00CmMo8epHbIX cOObIMULL 8 NPUpooe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 Meopuu 6eposmuocmen’.

I'pagh, eepwuna, pebpo. Cmenenv eepuwiunvi. Hucno pébep u cymmapuas
cmeneHb eepuiut. [lpeocmaenenue o ceaznocmu epagpa. Llenu u yuxnol. I[lymu 6
epaghax. Ob6x00 epaga (dtinepoe nyms). I[lpeocmasnenue 06 opuenHmupo8aHHOM
epage. Pewenue 3a0ay ¢ nomouvio 2pagos.

8 KJIACC

[IpencraBnenre JaHHBIX B BUJIE TaOJIHUII, AUATPaMM, TpaduKoB.

MHoOXeCcTBO, d3JIEMEHT MHOXECTBa, IMOJMHOXecTBo. Omepauun  Haj
MHOXECTBaMU: OOBEMHEHHE, NepeceueHue, qonoiHneHne. CBoMCTBa onepauuil HaJl
MHOXECTBAMMU: NIEPEMECTUTEIIBHOE, COYETaTENIbHOE, pacrpeaeauTeNbHOE,
BKUIFOUYEHUS. Mcnonp30BaHre TpauyecKoro npeCTaBICHUs] MHOKECTB ISl OTTUCAHUs
peaIbHBIX NPOLIECCOB U SBJICHUMN, IPU PEIICHUU 3a/1a4.

Usmepenue pacceusanus oamnwvix. [ucnepcus u cmanoapmuoe OMKIOHEHUE

435ech 1 Janiee KypCcHMBOM 0003HAYEHBI TEMBI, U3YUEHHE KOTOPBIX IIPOBOJMTCS B 03HAKOMHUTENBHOM Iu1aHe. ITegaror
CaMOCTOATENIBHO OIpeiensieT 00beM H3yd4aeMoro MaTepHana.
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YUCI08bIX HAOOPO8. /luazpamma pacceusanusl.

DNieMEHTapHble  COOBITUSI  ciaydailHoro omnbiTa. CiydaiiHble  COOBITHS.
BepositHocTr coObITHI. ONBITH ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITUSIMH.
Crnyyaiineiii Bb1OOp. CBS3b MEXK/Ly MAJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU
COOBITHSIMHU B TIPUPOJIC, OOIIECTBE M HAYKE.

epeso. Ceoticmea depesbes: eOuHCmMEeHHOCMb NYMU, CYWecmeo8anue GUcayell
BEPUIUHDL, CBA3b MeHCOY YUCIOM GepuUH U yuciom péoep. llpasuno ymuooicenus.
Pewienue 3a0au c nomowwro epaghos.

Ilpomusononooscnvie coovimus. Jluacpamma ODinepa. Obveounenue u
nepeceuenue  coovimuti. Hecoemecmuvlie  cobvimus.  @Dopmyna  crodxcenus
seposmuocmeu. Ycnosnas eeposmuocmo. Ilpasuno ymnooccenus. Hezasucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 eude oOepesa. Pewenue 3adau Ha
HAaxooicoeHue BeposmHoOcmell ¢ NOMOWbIO 0epesa CAVHYAUHO20 IKCNepuMeHnma,
ouazpamm Jiinepa.

9 KVIACC

[IpencraBneHue JaHHBIX B BUJE TaOUII, JUarpamMM, rpaukoB, HHTEPIIpETAIUS
naHHBIX. UTeHNE 1 MocTpoeHne Tabiull, nuarpamm, rpaduKoB MO peaabHBIM JaHHBIM.

[lepectanoBku u dakropuasn. CoueTaHus U YUCIO COYETaHUH. TpeyeonbHux
Ilackans. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cayuaiiwlil 66100p MOUKU U3 ueypvl HA
HIIOCKOCMU, U3 OMPE3KA U U3 OY2U OKPYHCHOCHIU.

Hcnbitanne. Ycnex u Heynavya. Cepust HICOIBITAaHUM 110 iepBoro ycnexa. Cepust
ucnbeiTanuil bepuyu. BeposiTHocTH cOOBITHI B cepyu UCTIbITAaHUI bepHyuin.

CnyvaliHass BeJIMYMHA W pACHpeleleHUuEe BeposTHOcTed. MaremaTtudyeckoe
oxuganue u nucnepcus. [Ipumepsl MaTeMaTHYeCKOro OKUIAHUS KaK TEOPETHUYECKOTO
CpPEIHETr0 3HAYEHUS BETUUYUHBI. MaTeMaTUUECKOE 0KUIAHUE U TUCIIEPCUS CIIyYanHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymy.

[TonsiTe o 3akoHe OONBIIUX YHuced. M3MepeHne BEpOSATHOCTEH C IOMOIIBIO
gacToT. PoJsib 1 3HaueHHEe 3aKOHA OOJIBIITUX YKCEIT B IPUPOJIC U OOIIECTRE.

KOHTpOJIbHO-I/I3Mepl/ITeJ1]>HLIe MaTepuaJabl

[IpoBeneHne OLEHKH MJOCTUKECHUN IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa IPOBOAUTCS B hOpME TEKYIIEro B pyOe)KHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE PabOThl, CaMOCTOSITENIbHBIE palOThI, 3a4eThl, MaTeMaTHYECKUE
JTUKTAHTBI, TPAKTUYECKUE pPadOThl, MUCbMEHHBIH OTBET MO HWHIUBUAYAJIbHBIM
KapTOYKaM-3aJJaHUSAM, TECTUPOBAHUE.

st o6yuaromuxcsi ¢ 3[1P Bo3amMoxkHO u3MeHeHne (HOopMyITUpPOBKU 3aJlaHUN Ha
«TOLIArOBYIO», a/IallTAlUIO MPEJIaraeMoro 00y4aromemMycsi TECTOBOro (KOHTPOJIbHO-
OIICHOYHOT0) MaTepHalia: HCMHOJb30BAHUE YCTHBIX U MHUCHMEHHBIX WHCTPYKIIUU,
YIOPOIICHUE JUTMHHBIX CJIOKHBIX (HOPMYIUPOBOK MHCTPYKITUH, PEIICHUE C OTIOPOM Ha
aJIrOpUTM, 00pa3ell, UCIOJIb30BAaHUE CITPABOYHON MH(MOPMALIIH.
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MaremaTuka
S5 kJacc

KonTponsnas padora Ne 1. Tema. HarypanbHbie uncia.

KonTponbsHas padbota Ne 2. Tema. JleficTBuUs ¢ HaTypalbHBIMH YHCIAMHU.

KonTtponwsnas padora Ne 3. Tema. Mcnonb30Banre CBOMCTB ACUCTBHUI TIPH
BBIYMCIICHUSAX.

KontponbHas pa6ota Ne 4. Tema. Yriibl © MHOTOYTOJIbHUKH.

KonTponrsHas padora Ne 5. Tema. JlenumocTs unces.

KonTtponwshas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponsnas pabora Ne 7. Tema. CrnokeHue U BBIYUTaHHE IPOOEH.

Kontponbhas pabota Ne 8. Tema. YMHOXEHHUE U AeTIEHUE TPOOECH.

KonTtponwsnas padorta Ne 9. Tema. Jlecstuanbie npodu. CpaBHEHNE TECITHYHBIX
Tpo0ei.

KonTponsnas padora NelO. JleficTBusI C 1eCATUYHBIMU IPOOSIMH.

KonTponrsHas padota Ne 11. Tema. MtoroBast KoHTposibHas padoTa.
6 knacc

Kontponsnas padorta Nel. Tema. JlenuMocTh HaTypadbHbBIX YUCEN.

KonTponbsHas padota Ne2. Tema. OObikHOBEHHasi ApoOb. OCHOBHOE CBOMCTBO
JpoOH.

KonTponsnas pabora Ne3. Tema. OtHomenue. [Tponopius.

KonTponbshas padota Ned. Tema. IIponeHT.

KoutponbHas padota Ne5. Tema. UeTbipexyroibHuk. @opmMylibl IEpUMETPA U
IJIOIIA/IA PSAMOYTOJIbHUKA.

KontponrsHasa padota Ne6. Tema. [lonoxkuTenbHble U OTpULATENbHBIE YUCIA.
CpaBHEHUE MTOJIOKUTENIBHBIX U OTPULATENIBHBIX YHACET.

KontponbHas padora No7. Tema. CrnokeHHEe M BRIYMTAHUE TIOJIOKUTEIBHBIX U
OTPULIATENBHBIX YHCEIL.

KontponbHas pabora Ne§. Tema. YMHOXKEHUE U JICJICHUE TMOJOXKUTEIbHBIX U
OTPULIATEIbHBIX YUCE.

Koutponsnas pabora Ne9. Tema. I[IpsmoyronbHas cuctema KOOpJMHAT.
Jlnarpammel.

KonTtponsnas pabota Nel(. Tema. MToroBast KoHTpoabHas padboTa.

Aure0pa
7 kJjacc
Kontponsnas pabora Nel. Tema. Apudmerndeckue ACUCTBUS  C
palMOHAIBHBIMU YHCIIAMM.
KonTponbsHas padora Ne2. Tema. CTeneHs ¢ HaTypaldbHBIM IMOKA3aTEIEM.
KonTtponwshas pabota Ne3. Tema. bykBeHHbBIE BRIpaKeHHUS.
KonTponrshas pabota Ne4. Tema. MHOTOUJICHBI.
KounTponsnas padora Ne5. Tema. @opmyIibl COKPAILIEHHOTO YMHOXEHUS.
KonTtponwsuas padota Ne6. Tema. JIuneitHoe ypaBHEHHE ¢ OHON TTEPEMEHHOM.
KonTtponrshas paborta Ne7. Tema. CructeMbl TMHEWHBIX YPaBHEHU.
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KontponbHnas padora Ne 8. Tema. Koopaunats! u rpaduku.
Kontponbnas padota Ne 9. Tema. [lonstue pynkumu. JInneiinas GyHKIus.
KonTtponwshas pabota Nel0. Tema. UtoroBast koHTposIbHas paboTa.
8 ki1acc
Kontponsnas pabora Nel. Tema. KBaapatHbiii kopeHb. ApudpmeTndeckuii
KBaJPATHBIA KOPEHb.
Kontponsnas paGora No2. Tema. CremeHb ¢ 1eIbIM TOKa3aTeeM.
CrangapTHBIN BUJ YKCTIA.
KontponbHas pabora Ne3. Tema. AnreOpamueckass ApoOb. CokpaileHue
TpoOei.
KonTponsnas padora Ned. Tema. JleiicTBus ¢ anredpandeckumMu apoOsmu.
KonTponrsHas padota Ne5. Tema. KBagpartasie ypaBHEeHUS.
KonTtponwsHas pabora Ne6. Tema. YpaBHeHUs, CBOASIIMECS K KBaJIpPaTHBIM.
TekcToBbI€ 3a/1a4u, CBOASAIIMECA K KBAAPATHBIM.
KonTponrshas padborta Ne7. Tema. Cuctemsl ypaBHEHUH.
KonTponbsHas padora Ne8. Tema. HucnoBble HEpaBEHCTBA U UX CBOWCTBA.
KonTtponshas padora Ne9. Tema. CructeMbl HEPaBEHCTB C OJTHOM MEPEMEHHOM.
KontponbHas padora Ne 10. Tema. @ukiuu. yricioBbie GyHKIIUH.
KonTponrshas padbota Nel 1. Tema. MiTorosast KOHTposbHas padboTa.
9 knacce
KonTtponrshas padora Nel. Tema. Uucna u BeIYHCIICHHUS.
KonTtponbsHas padora Ne2. Tema. YpaBHeHUs ¢ 0JIHON NEPEMEHHOM.
KonTtponwsnas pabota Ne3. Tema. JIpoOHO-paIimoHaIbHbIC YPABHECHHUSI.
KonTponrsnas padora Ned. Tema. CucteMsl ypaBHEHUH € ABYMsI TIEPEMEHHBIMHU.
KonTponsHnas padora Ne5. Tema. JInneiiHble HepaBeHCTBA C OAHON IEPEMEHHOM.
KonTponbsHas padota Ne6. Tema. KBagpaTHble HepaBEeHCTBA.
KonTtponwsnas pabora Ne 7. Tema. KBagpatuunasi pyHKIUS U €€ CBOMCTBA.
KontponbHas padora Ne 8. Tema. ApudmeTrndeckass mporpeccus.
KoutponbHas padota Ne 9. ['eomeTpuueckas nporpeccusi.
KonTtponwsnas pabota Nel(. Tema. ToroBast KOHTpodbHas paboTa.

I'eomerpus
7 kJaacc

KonrponpHas pabGora Nel. Tema. OCHOBHBIE T€OMETPUYECKHE CBOWCTBA

IPOCTEUIINX PUTYD.
KonTponbsHas padora Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIE YTJIbI.
KonTtponwshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEYTOIHHUKOB.
KonTponrshas paborta No4. Tema. PaBHoOeipeHHBIN TPEyroiIbHUK.
KontponbHas pabota Ne5. Tema. [TapannenbHbie psiMble.
Kontponbnas pabota Ne6. Tema. Cymma yriioB TpeyroiabHHUKA.
KonTtponwshas paborta Ne 7. Tema. OKpyHOCTb U KPYT.
KonTponsHas padota Ne6. Tema. UTorosast KoHTposibHast padoTa.

8 kanacce
KonTtponwshas pabota Nel. Tema. UeTbpeXyroabHUKH.
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KontponbHas padota Ne2. Tema. Cpennsist iuHus TpeyronbHuka. CpeaHsis
JIMHUS TPaIeiuu.
KonTtponwsnas paborta Ne3. Tema. [lnomans TpeyronpHIKa, TapajiieorpaMmma.
KonTponwshas pabota Ned. Tema. [Tnomaas nogo0HsIX duryp.
KontponbHnas padota Ne5. Tema. Teopema [Iudaropa.
Kontponbnas pabota Ne6. Tema. YTibl B OKpY>KHOCTH.
KonTtponwshas paborta Ne7. Tema. UToroBast kKoHTposibHas paboTa
9 kaacc
Kontponbnas padota Nel. Tema. Pemenue TpeyroabHUKOB.
KonTtponwsnas padora Ne2. Tema. [Tnomaam TpeyroibHUKa, Y€THIPEXYTOJIbHHAKA.
KontponbHnas padora Ne3. Tema. Bektopsi.
KonTponrsHas padora Ned. Tema. J[ekapTOBbI KOOPIMHATHI HAa MIIOCKOCTH.
KonTtponshas pabota Ne5. Tema. [IpaBriibHbIe MHOTOYTOJTBHUKH.
KonTponbsnas padora Ne6. Tema. [lnomaap kpyra u €ero yacteu.
KonTponrshas padorta Ne7. Tema. UToroBas KOHTpoJibHas paboTa.

BeposSITHOCTB M CTATUCTHKA
7 kJaacc

Kountponbhnas padota Nel. Tema. [IpencraBienue JaHHbBIX.
KonrponbHas pabora Ne2. Tema. OnucaTenbHas CTaTUCTHKA.
KonTponbsnas padorta Ne 3. Tema. CnyuaiiHas U3MEHYHBOCTbD.
Kontponsnas padora Ne 4. Tema. BepossTHOCTh M yacToTa CIy4yailHOTO

COOBITHSI.

8 ki1acc
KonTponsHas padorta Ne 1. Tema. MHoxecTBa.
KonTponbsHas padora Ne2. Tema. BeposITHOCTh ciTydaliHOrO COOBITHSI.
KonTtponrsnas pabota Ne 3. Tema. CimyqaitHbie cOOBITHS.

9 knacc
KontponbHas padora Ne 1. Tema. DiieMeHTbl KOMOMHATOPUKHU.
KontponsHas padora Ne 2. Tema. UcnpiTanus.
KontponbHas padora Ne 3. Tema. CnydaitHast BeTU4YHHA.
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PE3VJIbTATBI OCBOEHMA YYHEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBAIUsl K OOYYEHHI0 MaT€MaTUKE U LEJEHANPaBICHHOW MO3HABATEIbHON
NEeSTENbHOCTH;

NOBBIIICHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  4Y€pe3  IPAKTUYECKYIO
NEesITENbHOCTD, TPEOYIONIYI0 MaTEMAaTUYECKUX 3HAHUM, B TOM YUCJIE YMEHUE YUYUTHCS
y IPYTHX JIIOJAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OBITH TOTOBBIM JECHCTBOBAThH
B OTCYTCTBHUE TapaHTUN yCIIEXa;

cnocobHocTh oOyuarommxcsa ¢ 3[IP k oco3HaHuio CBOMX ACPUIUTOB U
IPOSIBIICHHE CTPEMIIEHUS K UX MPEOA0JIEHUIO;

CIIOCOOHOCTh K CAaMOPa3BUTHIO, YMEHHE CTaBUTh JIOCTHKUMBIE LIETIH;

yMEHHE pasjinyaTh Y4YeOHbI€ CHUTYyallMM, B KOTOPBIX MOXHO JEHCTBOBATbH
CaMOCTOATENIbHO, W CHUTyallUH, TJ€ CJEQyeT BOCIOJb30BaTbCS CIPABOYHOM
uHbopMaIUeil UM IPYruMu BCIIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh IEPEHOCUTD MOJTYUYEHHBIE B X0J1€ 00yUEHHUS 3HAHUS B aKTYaJIbHYIO
CUTyaIuto (MpU PEUICHUN KUTEUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTUUECKUX 3HAHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCA B TPEOOBAHUAX M IMpaBWIIaX IPOBEIACHUS
MIPOMEKYTOYHOM U UTOTOBOM aTTeCTAlINH;
OBJIaJICHUE OCHOBaMH (PUHAHCOBOU IPAMOTHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHblMu y4eOHbIMU NOZHABAMENbHOIMU OCUC GUAMU:

YCTAaHABJIIMBAThb  [PUYMHHO-CIEACTBEHHBIE CBA3M B  XOJE€  YCBOCHMS
MaTEMAaTUYECKOT0 MaTepHraa;

BBISIBIISITh ACQUIMT JaHHBIX, HEOOXOAMUMBIX JAJISl PEIICHUS MOCTAaBICHHOU
3a/1a4u;

C MIOMOIIBIO YUUTENS BBIOUPATh CLIOCOO PEIICHNs MaTEMaTUUECKOM 3a1aun
(cpaBHMBaTh BO3MO>KHbIE BAPUAHTHI PELICHUSA);

OPUMEHATh M TpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JIAaHHOE MPH PEIIEHUN MaTEMaTUYECKOH 3a/1auH;

NOHUMATh ¥ MUHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUIOB U (OpM
IIPE/ICTABIICHUS;

WTIOCTPUPOBATH pelllaeMble 3a1a4uu rpauueCKUMH CXEMaMU;

3¢ (HEKTUBHO 3alIOMUHATh U CUCTEMATU3HPOBATH MH(OPMALIHIO.

NOHUMATh U UCIOJIb30BaTh MaTeMaTHUECKHUE CPEACTBA HAITISIAHOCTH (TpaduKH,
auarpamMmbl, TaOJMLbI, CXEMbl M Jp.) JUIsl WUIIOCTPAlMM, WHTEPIPETALNH,
aprymMeHTaluu.
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Osnadenue YHUGEpCcanbHbIMU yueoHbIMU KOMMYHUKAMUGHbBIMU
oelicmeuamu:

OpraHU30BBIBaTH Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO NEATEIHLHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEIICHUS 3a/1a4;

B3aUMOJICHICTBOBATh U HAXOJUTh OOIIUE CITOCOOBI PabOTHI; paboTaTh B IPYIIIeE:
HaxoJUTh oOlllee pelieHue W paspenatbh KOH(MIUKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMK U y4€Ta MHTEPECOB; CIIyIaTh NapTHEPA; HOPMYIUPOBATH, APTYMEHTUPOBATH
Y OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB MPU HAJIUYMHU PA3HBIX TOUEK
3peHuss W pas3pemaTh KOH(IUKTHI Ha OCHOBE y4€Ta MHTEPECOB W TO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO TO3UIIMI0O W KOOPAUMHUPOBATH €€ C MO3UIUSIMHU
NapTHEPOB B COTPYAHUYECTBE TPU BHIPAOOTKE OOIIErO pPEImIeHUS B COBMECTHOM
NEeATENbHOCTH;

BBITIOJTHATh CBOKO 4YacTh pabOThI, JOCTUraTh KAa4ECTBEHHOrO pe3ysibTaTa U
KOOPJAMHUPOBATH CBOU JEHCTBUS C APYTUMHU YJICHAMU KOMaH/IbI,

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIHI MPOIYKT.

Osnadenue ynugepcanibHblMu yUeOHbIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBUTH 1I€JM, BBIOMpATh M CO3JaBaTh AJITOPUTMBI JIJIsl PELICHUS] Y4EOHBIX
MaTEeMaTUYECKUX TIPOoOIIeM;

IJIAHUPOBAaTh M OCYLIECTBIIATH JIEATEIBHOCTh, HANPABICHHYIO Ha PEIICHUE
3aJ1a4 UCCIE0BATENIbCKOr0 XapakTepa.

dbopMynupoBaTh W yACpKUBAaTh YyUeOHYIO 3amady, COCTaBIsATh IUIAH U
MOCJICIOBATECILHOCTD JICHCTBUM;

OCYIIECTBIISITh KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJIbTaT YUYCOHON MaTeMaTUYECKOM
NEeATENbHOCTH;

a/IeKBaTHO OLIEHUBATh MPABUJILHOCTh WUJIM OLIIMOOYHOCTH BBIIOTHEHUS yUeOHOM
3a/1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

CIMYaTh CIOCOO NEWCTBUSI U €ro PEe3yJIbTaT C 3aJaHHBIM JTAJIOHOM C IIEJBIO
oOHapy>KeHUs OTKJIOHEHHUH M OTJIMYUNA OT dTaJIOHA.

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH pPELICHUH y4eOHOMU
3a/1auu;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3ynbTaT
NESATeIbHOCTU, OMpPEAC/ISITh MO3UTHUBHBIE M3MEHEHUs] M HamlpaBieHUs, TpeOyrouiue
JanbHee padoTsl;

PEryIMpOBaTh CIIOCOO BBIPAKEHUS SMOITUH.

IMPEIMETHDBIE PE3YJ/IbTATDBI

Pe3ynbpTaThl ocBoeHus yueOHOro npeamera «MaTtemartuka (BKiItoyas anreopy,
T€OMETPHUIO0, BEPOATHOCTh M CTATUCTHKY)», paclpeiesieHHble MO0 rojaM oOydeHHs,
bopMynupyIOTCS MO MPUHIUITY A00aBICHUS HOBBIX PE3YJIbTATOB OT rojia K TOJy, yKe
Ha3BaHHbIE B IPEIBIAYIINX rOax MO3UIMH, KaK PAaBUIIO, TI0CJIOBHO HE TOBTOPSIIOTCS,
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HO YYMTBHIBAIOTCA (pe3yjbTaTbl OYEPEIHOrO TOAa IO YMOJIYAHUIO BKIHOYAIOT
pE3yJIbTAThl IPEAbLAYIIUX JIET).

IIPEJIMETHBIE PE3VJIbTATBI OCBOEHMS PABOYEN I[TPOI'PAMMBI
KYPCA «MATEMATHUKA» (110 TOJAM ObYUYEHI)

OcBoenue ydueOHOTO Kypca «MaremaTnka» B 5—6 KjaccaX OCHOBHOMW IITKOJIBI
JOJKHO O0ecreunBaTh JIOCTHXKCHHE CIEAYIONUX MPEAMETHBIX 00pa3oBaTEIbHBIX
pEe3yIbTaTOB:

5 KVIACC

Yucna u eéviuucnenusn

OpueHTUPOBaTHCS B MOHATHUIX U OTIEPUPOBATH Ha 6a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C HaTypaJbHBIMU YUCIaMH, OOBIKHOBEHHBIMU U JECATUUHBIMU JPOOSIMH.

CpaBHHUBATh ¥ YIOPSAIOYNBATH HATYpAJIbHBIE YMCIIA, CPABHUBATH B TIPOCTEHUIITUX
cilydasx OObIKHOBEHHBIE IPOOH, IECITUUHBIE APOOH.

CoOTHOCHUTB TOUKY Ha KOOPAMHATHOM (UMCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM
el YuCIOM 1 N300paXkaTh HATypaJIbHbIE YHUCIIAa TOYKAMHU Ha KOOPIMHATHOM (YMCIOBOM)
IIPSMOM.

BeimmonusaTe apudmernyeckue JAEWCTBUS C HATypalbHBIMU 4YMCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B TIPOCTEHUIIINX CITydasix.

BBINOTHATE MPOBEPKY, IPUKHUIKY PE3yIbTaTa BHIYMCICHUH.

OKpyryiaTh HaTypaJIbHbIE YUCIIA.

Pewenue mexcmoewvix 3a0au

Pemate TekcTOBBIE 3alauM  apU(PMETUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHM30BaHHOI'O KOHEYHOIo Iepedopa BCEX BO3MOXKHBIX BapuUaHTOB (IIpH
HEOOXOMMOCTH C HaIlpaBJISIOIEH TOMOUIBIO).

Pewate 3amauu, cojaepXkamlie 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYHMHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOUMOCTh (MPU HEOOXOAUMOCTH C
UCIOJIb30BaHUEM CIPABOYHON UHPOPMAIIIH).

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBI, TaOIHIIbI, 0003HAUYEHHUS NIPU PELLICHUN
3ajau.

[Tonp30BaThCs OCHOBHBIMH €IMHHUIIAMH U3MEPEHUS: IEHBI, MacChl; PACCTOSHUS,
BPEMEHH, CKOpPOCTH; BBIpaXKaTb OJIHM E€IUHUIbl BEJIMYUHBI uYepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OTOPON Ha CIIPABOYHYIO HH(POPMALIUIO).

W3Bnekats wHGOpMAINIO, TPEACTABICHHYID B TaOiwWile, Ha CTOJIOYaTON
JyarpamMMme, HTHTEpIpPEeTUPOBATh MIPEACTABICHHbIE TaHHBIE, HCIIOIb30BaTh JaHHbIE IPU
pelIeHnu 3a1a4.

Haznaonaa zeomempus

[Tonp30BaThCs TEOMETPUUECKUMH MOHATHAMU: TOUKA, MpsiMasi, OTPE30K, JIyd,

[IOKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO db

MYHULUNAJIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXEHUE 26.09.24 11:11 (MSK) CepTudmkat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPEAHAA OBLLEOBPA30OBATEJIbHASA LUKOJIA", KuHuenb
ApTyp Cepreesuy, [pekTop




yroJi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpaA, HMEIOMUX (QopMy
W3YYCHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTUIO, TP HEOOXOJMMOCTH MO BU3YyallbHOM OTOpe,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYrOJIbHUKaMU: YToJI, BEpIIHHA,
CTOPOHA, TMaroHajb; C OKPYKHOCTBIO: paJinycC, AMAMETP, LICHTP.

N300pakath W3y4deHHBIE TE€OMETpUYECKHEe QUTYphl HA HEJIMHOBAHHOW U
KJIeTYaTOM Oymare ¢ MOMOIILIO ITUPKYIIS U JIMHEHKH (TIO0CJIe COBMECTHOTO aHAJIN3a).

Haxoauth MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIbIO
JIMHEWKHU, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI, CTPOUTH OKPY>KHOCTh 3aJaHHOTO
paauyca.

Hcnons30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOCHMUS], BEIYUCIICHUS ILIOMIAJAN U IIEPUMETPA.

Boluucnsate mepumeTp u IUIOHaAb KBajApara, MPSMOYTOJIbHHUKA, (Uryp,
COCTaBJICHHBIX W3 MPSIMOYTrOJILHUKOB, B TOM 4HCJIEe (QUryp, H300paKEHHBIX Ha
KJIeTYaTON Oymare.

[Tonb30BaThbCsi OCHOBHBIMU METPHUUYECKUMH €AMHUIAMHU H3MEPEHHS JJIUHBI,
TUTOLIAM; BBIPAXKATh OJIHU €AMHUIIBI BETUYUHBI Yepe3 Apyrue (Ipu He0OX0AUMOCTH C
OMOPOM Ha CMPABOUYHYIO UHGOPMAIIHUIO).

Pacmo3naBaTh napasnienenurnei, Kyo, UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo TpaHb, U3MEPEHUs; HAXOIUTh U3MEPEHUS Napajienenunesaa, Kyoa.

Boruncnate 00bEM KyOa, Mapajiesnenurena Mo 3aJaHHbIM H3MEPEeHUsIM (C
OTIOPO Ha aNTOPUTM YYEOHBIX ICHCTBUI), MOJIH30BATHCS CIWHUIIAMHA H3MEPCHUS
o0bEMma.

Pemath HeciaoxHBIC 3a7a4M Ha M3MEPEHHE TEOMETPUUECKHUX BEJIUYHUH B
MPAKTUYECKUX CUTYalUsX (Ipy HEOOXOIUMOCTH C BU3yaIbHOU OMOPOiA).

6 KJIACC

Yucna u eviuucnenusn

OpHeHTUPOBATHCS B OHATHUSAX U ONIEpUPOBATh HAa 0a30BOM YpOBHE TEPMHUHAMMU,
CBA3aHHBIMHM C PA3JIMYHBIMU BHUJIAMU YHUCEI M CIOCOOAMHM MX 3alIUCH, NEPEXOJUTH
(ecyu 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3alUCH YUCia K APYTOH.

CpaBHUBAaTh U YHOPSIOYMBATH II€JIbIC YKCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOH, CpaBHUBATh YHCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BrimonHSTh apudMeTHIeCKre IEHCTBUS C HATYPAIBHBIMU U TIEIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU JIPOOSIMHU, MOJOKUTEILHBIMU U OTPUIIATEIIHLHBIMU
YUCJIAMU.

BpruncnsaTh 3HaUEHHS YUCIOBBIX BBIPAXKEHUM, BBINOJHITh NPUKUAKY U OLEHKY
pe3ynbTaTa BBIUMCICHUMN; BBITIOJHITH MPEOOpa30OBaHUS YHCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apr(METUUECKUX JCHCTBUM.

CoOTHOCUTB TOUKY HAa KOOPAUHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YUCIOM
¥ N300paXkaTh YKClia TOUKAMH Ha KOOPJAUHATHOU MPSMOU, HAXOAUTHh MOJTYJIb YUCIIA.

COOTHOCUTH TOYKM B NMPAMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOPAUHATAMHU
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ATON TOYKH.

OkpyryisiTh LIeNIbIe YuCla U JACCATUYHBIE Apoou (1o o00pasily), HaXOAWUTh
MPUOTHNKEHUS YUCET.

Hucnoevie u OyKeeHHblE GbIPAINHCEHUA

OpueHTHPOBATHCS B MOHIATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C 3aIMChIO0 CTENIEHU YKCJIa, HAXOJUTh KBAJApaT U KyO UKciia, BBIUYUCIATD
3HAYEHUS MPOCTEUIINX YHCIOBBIX BBIPAKEHUMN, COAEPIKAIINX CTETICHHU.

[Tonb30BaThCsl MPU3HAKAMH JACIUMOCTH (MPU HEOOXOJAMMOCTH C OMOpOM Ha
JITOPUTM MpaBUja), packiaJblBaTh HATYpaAJIbHBIE YHCIIA HA MPOCTHIE MHOKUTEIH.

Tlonvzoeamscs macuimabom, COCTABISATH IPONOPIIMHU U OTHOIIEHUSI.

Hcnonb3oBaTh OyKBBI J1s 0003HAYEHUSI YMCEINl MPU 3alUCH MATEMATHYECKUX
BBIpQKEHUM, HAaXOAUTh 3HAUYCHHS OYKBEHHBIX  BBIPAXKEHUM,  OCYIIECTBIISS
HEO0OXOIMMBIE TIOJCTAHOBKH W TIpeoOpa3oBaHUs (C OMOPOM Ha afOPUTM yUEeOHBIX
JEHCTBHI).

HaxoauTte HEM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegwix 3a0au

Pemate MHOTOIIArOBHIE TEKCTOBBIE 3a7a4d apu(PMETUYECKHM CIIOCOOOM C
OIIOPOM Ha BONPOCHBIU TIJIAH.

Pemath MPOCTEUIIINE 3aJ1a4y, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTHIO BEJIUYUH, MPOLEHTAMH; PENIaTh TPU OCHOBHBIE 3aJa4d Ha
JPOOH U MPOIICHTHI.

Pemate 3amaum, coaepxkailine 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBI:
CKOpPOCTb, BpEMsI, PACCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMMOCTb; IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apuPMETUIECKUE JEHCTBUS, OIICHKY, PUKHUKY;
MOJIb30BAThCS €IMHUIIAMHU U3MEPEHHUS COOTBETCTBYIOIIUX BEITUYMH.

CocraBisiTh OyKBEHHBIE BBIPaKEHHUS MO YCIOBUIO 334U MOCJI€ COBMECTHOTO
aHaau3a.

W3Bnekats uHGOpMAIMIO, TPEACTABICHHYIO B TaOMUIaX, HAa JIMHEWHOM,
CTOJIOYaTOM WM KPYroBOM JuarpaMMax, HWHTEPIPETUPOBATH IpEACTaBICHHbBIC
JTAHHBIE; UCTOJIb30BATh JIAHHbBIC MIPU PEIICHUU 33/1a4.

[IpencraBnath nHOPMAIUIO C TTOMOIIBIO TAOJIUII, JIMHEWHONW M CTOIOYATOMN
JuarpamM.

Haznaonaa zeomempus

[TpuBomuTh TpUMEpPHl OOBEKTOB OKPYXKAIOMIErO0 MHpa, HUMEIUX (popmy
U3YYCHHBIX TE€OMETPUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (QUTYpP, HPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ TOMOIIBIO MIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
U KJIETYaTOM Oymare N3y4eHHbIE TUIOCKHE TeOMeTpUIecKue PUTyphl U KOHPUTYpaIu,
CUMMETpPUYHbIE (PUTYPHI.

HMeTs mpeAcTaBiICHHE O TEOMETPUYECKUX TMOHITHSX: PaBEHCTBO GUTYP,
CUMMETpPHSI, OCb CHAMMETPHUH, LIEHTP CUMMETPHHU.

HaxoauTh BEIMYMHBI YTJIOB U3MEPEHUEM C TIOMOIIbIO TPAHCTIOPTUPA, CTPOUTH
YIJIbl 33JaHHOM BEIWYMHBI, MOJB30BAThCA NMPHU PELICHWH 3a/ad TpagyCHOU Mepou
YIJIOB; PacIliO3HaBaTh HA YEPTEKaX OCTPHIN, PSIMOM, Pa3BEPHYTHIM U TYIION YIJIBL.
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Bpluncnare AIMHY JIOMaHOM, IEPUMETP MHOTOYTOJBHHKA, I0JIb30BaThCA
eAVMHUILIAMH U3MEPEHUS JIMHBI, BEIpaXXaTh OJHU €IMHUIIEI U3MEPEHUS JIJTMHBI Yepe3
Jpyrue.

Haxoaute, ncnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY IBYMS
TOYKaMH, OT TOUKH JI0 MPSMOU, JUTMHY IMyTH Ha KBaJPaTHOU CETKE.

Boraucnate  mwiomank  Quryp, COCTAaBICHHBIX W3  IPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30UeHNe Ha MPSIMOYTOJIbHUKY, HA PaBHbBIE (PUTYPHI, JOCTPAUBAHUE J10
NPSIMOYTOJIBHUKA; TOJB30BAaTHCS OCHOBHBIMHU E€IUHHUIIAMH HU3MEPEHUS TUIONIA/IH;
BbIpakaTh OJIHU €IUHUIIBI U3MEPEHUS TUIOMIAAN Yyepe3 apyrue (Ipu He0OXOUMOCTH €
OTIOPO¥ Ha CTIPABOYHYIO HH(POPMAIIHIO).

Pacnio3HaBaTte Ha MOJENSX U U300pKEHUAX NUPAMHIY, KOHYC, MHJIUHID,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakath Ha KIETYATON OyMare mpsiMOyTOJIbHBIN TTapalIeIeTTUIIeI.

Boruucisate 00b€M MpSAMOYTOJIBHOTO MapajuieNienuiena, Kyoa, mojib30BaThCs
OCHOBHBIMHU €IMHHUIIAMU U3MEPEHUsI 00bEMA; BbIpaXKaTh OJHU €AUHHUIIBI U3MEPEHUS
00b€Ma uepe3 Apyrue (C onopoi Ha CIPaBOYHYIO HH(POPMAILIHIO).

Pemath HecioXHbIE 33Ja4M HA HAXO0XJICHUE TE€OMETPUYECKUX BEJIUYHUH B
MPAKTUYECKUX CUTYalUUsX (Ipy HEOOXOJUMOCTH C BU3yaJIbHOM OMOPOA).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSI PABOUYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA» (ITO TOAAM OBYYEHU )

OcBoenue yuebOHOro kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOecrneuuBaTh JOCTHKEHHE CIEAYIOLUUX MpPEeAMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB:

7 KIACC

Yucna u eviuucnenusn

BbImonHsATh, coyeTas YCTHbIE M IUCbMEHHbIE NPHUEMBI, apudMeTHUYecKHe
JNEUCTBUSA C PALIMOHAJIBHBIMU YHCIIAMU.

HaxoauTe 3HauyeHUsi YHUCIOBBIX BbIPRKEHUH; NPUMEHSITh Pa3HOOOpa3HbIE
CrocoObl W MPHUEMBI BBHIYMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COJAEpKaAIINX
OOBIKHOBEHHBIE U JIECSITUUHBIE APOOU.

[lepexoauTh OT OJHON (OPMBI 3amUCU YHMCEN K JApyroil (mpeoOpa3oBbIBaTh
JNECATUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO JpoOb). CpaBHUBATh U
YIOPSAA0YNBATh PALlOHAIbHBIE YUCIIA.

OKpyrIJIATh YHCIIA.

BBINONHATE TPUKUAKY U OLEHKY PE3yJIbTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUU
YHCJIOBBIX BBIPAXKEHUM.

BhITIONIHATE AEWCTBHSI CO CTENEHSIMU C HATYpaJIbHBIMU TTOKA3aTESIMU (C ONOPO
Ha CIIPAaBOYHYIO0 UH(POPMAIIHIO).

[IpuMeHATh NPU3HAKHU JEITUMOCTH, PA3JIOKEHUE HA MHOKHMTEIN HATypalbHBIX
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YHUCEN.

Pemate mnpocreiiine MpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBA3aHHBIE C
OTHOILIIEHHUEM  BEJIWYUH,  MPONOPIUOHAIBLHOCTBIO  BEJIWYMH,  IPOLIEHTAMU;
WHTEPIPETUPOBATH PE3YyJIbTAaThl PEHICHUS 33Ja4 ¢ YYETOM OIPaHUYEHH, CBSI3aHHBIX CO
CBOMCTBaMU paccMaTpUBAEMbIX OOBEKTOB.

Anzcebpauueckue gviparicenus

OpueHTUpOBaThCA B TOHATHSIX U ONEpUpOBaTh Ha ©0a30BOM ypOBHE
anreOpanyecKo TEpPMHUHOJIOTHUEN U CUMBOJIUKOMA.

Haxoauth 3HaueHusi OYKBEHHBIX BBIPOKECHUN MOpH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoinonsasaTe nmpeoOpa3zoBaHus 1ETOTO BHIPAKEHUS B MHOTOWIECH MPUBEICHUEM
NOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpInonHATE yMHOXEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTO4YJieHa Ha
MHOTOYJICH, MPUMEHATH (OPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTU (C OTIOPOit
Ha CIIPaBOYHYIO UH(POPMAIIHIO).

OcCyecTBiIATh PAa3N0KEHUE MHOTOWIEHOB HA MHOMKHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTEIIS, TPYNIUPOBKHA CJIara€MbIX, IPUMEHECHHUS
dbopMy COKpaIEHHOr0 YMHOKEHHUS (C OTIOPOM Ha CIIPABOUYHYIO HH(GOPMAITHIO).

[TpumeHsTh peoOpa3oBaHrs MHOTOWIECHOB ISl PEILICHUS pa3JIMYHbIX 33134 U3
MaTEeMaTHKH, CMEXXHBIX ITPEMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpAJIbHBIMU TMOKa3aTENsIMU IS
npeoOpa3zoBaHus BbIpaXXEHUH (C OMOPOM Ha CIPABOUYHYIO HHPOPMALIUIO).

Ypaenenusn u nepasencmea

Pemarp suHElHBIE ypaBHEHMS C OJHOW IIEPEMEHHOW, NPUMEHs MpaBUiia
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsaTs, sBisieTcs iu
YHUCJIO KOPHEM YPaBHEHHS.

Hmets mpencTaBinenne o rpad@uyuecKux METOIaX MPU PEIICHUU JTUHEWHBIX
YPaBHEHUI U UX CUCTEM.

[TonOupaTe npUMepbl Map YKCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C IBYMS IEPEMEHHBIMMU.

Ctpouth B KOOPAMHATHON TJIOCKOCTU TpadUK JIMHEHMHOTO YPABHEHHS C IBYMS
MePEMEHHBIMU; TIOJIB3YSCh TpaUKOM, MPUBOAUTH MPUMEPHI PELIEHUs] YPABHEHUSI.

Pemate cuctemsbl IBYX JMHEHWHBIX YpaBHEHHI C JBYMs NEPEMEHHBIMH, B TOM
yucIe rpaguiecku (C Omopoi Ha aropuT™M y4eOHBIX JEHCTBUN).

CocTaBnsTh (1MOCIE COBMECTHOTO aHAIN3a) U PelllaTh JMHEHHOE YpaBHEHHUE UITU
CUCTEMY JIMHEWHBIX YpPAaBHEHHH 1O YCJIOBHUIO 3aJaud, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MTOJIyYEHHBIN pe3ysbTart.

Koopounamot u ecpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAMHATHON MPSIMONM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI; 3alIUChIBATh YMCIOBBIE MPOMEXKYTKH Ha
are0panyecKoM S3bIKE.

OTmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TpaPuKH TUHEHHBIX (yHKIUH. CTpouTs Tpaduk GyHkmm Yy = kX + b.

OnuceiBaTh C MOMOINIBI0 (YHKIMUNA W3BECTHBIE 3aBUCHMOCTH MEXIY
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BEeJIMYMHAMH (110 aJITOPUTMY YUYEOHBIX JEWCTBUM): CKOPOCTh, BpPEMs, PACCTOSHUEC,
1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTEILHOCTD, BpeMsl, 00BEM pabOTHI.
Haxoauth 3HaueHHne QyHKIMH 110 3HAYSHUIO €€ apryMeHTa.
[Tonumarp rpaduueckuil croco® MpeaCcTaBICHUS W aHaIM3a HWH(pOpMAINH;
U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPaPUKOB peaIbHbBIX MPOIECCOB U
3aBHCHUMOCTEH.

8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh HavYaJIbHBIE MPEICTABICHHUS O MHOYKECTBE JCHCTBUTEIIBHBIX
yucen ISl CpaBHEHUS, OKPYTJEHUS W BBIYMCICHUMN; M300pakaTh JIEUCTBUTEIbHBIC
YyCJla TOYKAMU Ha KOOPAVMHATHOU IPSIMOU.

[IpuMeHsT, TOHSATHE apU(PMETHYECKOTO KBAaJAPATHOTO KOPHS; HAXOJUTh
KBaJpaTHbIE KOPHM, HCIOJIb3YySl TMpPU HEOOXOJUMOCTU KaJbKYJSTOP; BBIMOJHATH
mpoCcTelIiue TPeoOpa3oBaHUsl BBIPAKECHHUH, COJEP)KAIUX KBaJIpaTHbIC KOPHH,
HCTIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OOJBIIUX W MAaJbIX YHCEN C MOMOIIBIO JIECITUYHBIX
npobeit u creneneit uncna 10.

Anzebpauueckue gvipasrcenus

[IpuMeHATP TOHATHUE CTENEHW C LENbIM  II0KA3aTeJIeM, BBIIOJIHAThH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIMX CTENEHH C LEJbIM IoKa3aTeneMm (c
WCIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITIH).

BBITIONIHATL HECIOXKHBIE TOXKJECTBEHHbIE MpPeoOpa3oBaHus pPalMOHATBHBIX
BBIPAKEHUI HAa OCHOBE MPaBWJI JEWCTBUN HAJ MHOTOYIEHAMHU M ajareOpandyecKuMu
TpoOsSMHU.

PackiagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKHUTEIH.

[IpuMeHsITh MpeoOpa30BaHMs BBIPAKECHUM JUIsl PEIICHUS Pa3UYHBIX 3aJlad U3
MAaT€MaTHUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIBHON MPAKTUKHU.

Ypasénenua u nepasencmea

Pemary nuHeliHble, KBaJipaTHbIE YpaBHEHHS (C MCTOJIb30BAHUEM CIIPABOYHOMN
nHpopMalM) U palMOHANIbHBIC YPAaBHEHUS, CBOJSIIMECS K HUM, CHUCTEMbI JIBYX
YPaBHEHUU C IByMS IEPEMEHHBIMU.

[IpoBOANUTH MPOCTEMIINE UCCIIEIOBAHNS YPABHEHHI U CUCTEM YPABHEHUI, B TOM
yucjae ¢ NMpUMEHEHHWEeM Tpaduyeckux MpeaAcTaBiIeHUU (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WJIM CUCTEMA YPAaBHEHUUN pEUIEHHUS, €CJIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPO¥ Ha aNTOPUTM YUEOHBIX JICUCTBUM.

[lepexoauth OT cinoBecHON (OPMYIUPOBKM 3alayu K e€ airedpanyeckon
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHHUS WJIM CHUCTEMBI YpPaBHEHUH,
VHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJIYYECHHBIN PE3yiIbTar.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPABHEHHMSI, OLICHKU; PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CUCTEMBI;, aBaTh IpaUUECKYIO
WJUTIOCTPALMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynukyuu
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OnepupoBath Ha 0a30BOM ypoBHE (YHKIIMOHAJIbHBIE TOHSATUS M S3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYEHUA), OMPEACNATh 3HaYeHUE (PYHKIUU IO
3HAYEHHUIO apTyMEHTa; OMPeIeIsATh CBOMCTBA (PyHKIMH 1O e€ TpaduKy.

Crpouts rpaduky 31eMeHTapHbIX GyHKIMA Buga , Y = X2, y=X3,y =+/x ,y=

k: omuceIBaTh CBOMCTBA YMCIOBOM (DYHKITUHU 110 €€ rpaduKy (IIpu HEOOXOIUMOCTH C
X

HaIpaBJISIONIEH TOMOIIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHUMBATh U yHIOPSII0YMBATH PALIMOHATBHBIE U UPPALlMOHATIbHBIC YUCIIA.

BoinonssaTe apudmernueckue NeHCTBUS ¢ PallMOHAIIBHBIMUA YHCIIAMH, COUETast
YCTHBICE U THUCHMEHHBIE MNPUEMBI, BBIMOJHITH BBIUMCICHUS C UPPAUOHAIbHBIMU
YUCJIAMU.

HaxonuTte 3Ha4eHUs CTENIEHEN ¢ LEIbIMU MOKA3aTeIIMU U KOPHEHN; BBIYUCIIATH
3HAYEHUS YMCIIOBBIX BBIPAKECHUI.

OKpyrasiTb JACUCTBUTEIBHBIE YHMCIA, BBIMOJHATH MPUKUIKY Ppe3yibTara
BBIUNCIICHUI, OLICHKY YHCJIOBBIX BBIPAKCHUMN.

Ypasnenusa u nepasencmea

PemaTe TMHENHBIE U KBAJAPATHBIE YPABHEHUS, YPABHEHUSI, CBOSIIUECS K HUM,
npocrenmue IpoOHO-pallMOHAIbHbIE YPABHEHUS.

Pemate mpocrenmine CHUCTEMBI JABYX JIMHEWHBIX YpPaBHEHUH C JByMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHECHUE HE SIBISACTCS
JMHEWHBIM (110 BU3yaJIbHOU O1ope).

Pemates mpocreiiliiue TEKCTOBBIE 3aJayd  aireOpandyeckuM CrocoOoM ¢
MIOMOIIIBIO COCTABJICHHWSI YPAaBHEHUS WM CHUCTEMBI JBYX YpPaBHEHUW C JAByMs
MIEPEMEHHBIMM.

[IpoBOANTH MPOCTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
Yyclie ¢ NMPUMEHEHHEM TrpaduyecKux MpeJcTaBieHull (yCTaHABIUBAaTh, UMEET JIH
ypaBHEHHE WJIM CUCTEMA YPAaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemwlate nMHEliHBIE HEpPAaBEHCTBA, KBAJpPATHbIE HEPABEHCTBA; H300paxaTh
pElICHNE HEPAaBEHCTB HA YMCJIOBOM IPSMOM, 3alMChIBATH PEIIEHHUE C IMOMOIIBIO
CHMBOJIOB.

Pemate cucrembl TMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE€ HEPABEHCTBO; M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHUCIIOBOM
MPSIMOM, 3aIUCHIBATh PEIICHHUE C IOMOILIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUM PA3JIUYHBIX 3a7a4.

Dynkyuu

Pacnio3naBaTte (QyHKIIMM U3y4eHHBIX BHAOB. I[loka3piBaTh CXeMaTHYECKU
pacIoyiokeHne Ha KOOPIMHATHOM TUIOCKOCTH rpadukoB GyHKIwmit Buga: y = kX, y = kX

+bh ,y=ad+bx+c,y=xy=yx vy = ;" B 3aBHCHMOCTH OT 3HAuYCHUH
K03((UIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIHIA.
Crtpoutb u u300pakaThb CXeMaTHYECKU TpadUKu KBaJPATHUHBIX (YHKIIUMH,
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OIMHCHIBATh CBOMCTBA KBAJAPATUIHBIX (PYHKIIUHA MO UX TpaduKam.

Pacro3naBaTh KBaJpaTHYHYIO (YHKIHUIO MO (Gopmysie, MPUBOJAUTH MPUMEPHI
KBaJIPaTUIHBIX QYHKIMHA U3 peabHON KU3HU, PU3UKH, TCOMETPHUH.

Apupmemuueckasn u ceomempuueckas npozpeccuu

Pacmo3naBaTh apupMeTHUECKYI0 U TEOMETPUICCKYIO TIPOTPECCHH TIPH Pa3HBIX
crioco0ax 3a7aHusl.

BBIIOMHATS  BBIYHMCICHUS C  HCIOJNB30BaHHUEM (opMmyn N-ro  dieHa
apr(METHYECKOW W TCOMETPHUECKON MPOrpecCHii, CyMMbI IEpBBIX N uicHOB (C
OTIOPOM Ha CMPABOUYHYIO UHPOPMAIIHIO).

Pematp 3a7aum, CBSI3aHHBIC C YHCIIOBBIMU ITOCIICIOBATEILHOCTSMH, B TOM YHCJIC
3ala4d U3 PEaTbHOM JKU3HM (C HCIOJB30BaHUEM KaIbKYyJIsATOpa, MH(PPOBBIX
TEXHOJIOTUH).

TIJTAHUPYEMBIE ITIPEAMETHBIE PE3VJILTATEI OCBOEHUS PABOYEI
[MNPOI'PAMMBI KYPCA «'EOMETPUA» (11O TOAAM OBYYEHI)

OcBoenue yueOHOro kypca «l'eomeTpus» Ha ypoBHE OCHOBHOIO OOIEro
o0pa3oBaHMsl JIOJDKHO OOecleynBaTh JOCTH)KEHHE CIEAYIOIIUX IPEAMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB:

7 KIACC

Pacmo3naBaTh n3y4eHHbIC TeOMETpUUYECKHE QUTYPBI, ONIPEACTSATh UX B3aUMHOE
pacroyiokKeHue, M300pakaTb reoMeTpuueckre (GUrypbl; BBIMNOIHATH YEPTEXKHU IO
YCIOBUIO 3afaud. M3MmepsaTh NUHEWHBbIE U YIJIOBBIC BEIWYWHBIL. Pemiats 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenatb rpyOyI0 OIEHKY JIMHEWHBIX U YTIIOBBIX BETUYHH MPEMETOB B PEaTbHOM
JKU3HU, Pa3MepOB MPUPOJHBIX 00BEKTOB. PaznuyaTh pa3mepbl 3TUX OOBEKTOB IO
MOPSJIKY BETUYUHBL.

CTpouTh 4epTEKU K FT€OMETPUUYECKUM 33j/1auyaM (C UCIIOIb30BAaHUEM CMBICIOBOM
OTOPBI: HABOJISALIUE BOMPOCHI U/WIIH aJrOpUTMa YUEOHbBIX IEUCTBUM).

[Tonp30BaThCs TMpPU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCIOJb30BATh
MPU3HAKH U CBOKWCTBA PAaBHOOEIPEHHBIX TPEYTOJIHHIUKOB IIPH PEIICHUU 3a]1a4.

[IpoBoaMTh  JOKa3aTENbCTBA  HECIOXKHBIX  T'€OMETPUUECKUX  TEOpPEM.

[Tonp30BaThCsl MPU3HAKAMHU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJIMAaHbI, TPOBEIAEHHON K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJbHUKA, B
pENIeHNH TEOMETPUIECKUX 3a/1a4 (C UCIIOJIb30BAHUEM 3pUTEIHLHOMN HATJISITHOCTH U/ WITN
BepOaIbHOMN OTOPHI).

OnpenensTe NapauieIbHOCTh MPSAMBIX C IOMOILBIO YIII0B, KOTOPbIE 00pa3yer ¢
HUMH cekymas. Onpenenarb MapalieIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
pPACCTOSAHUM OT TOYEK OJHOM MPSIMOU A0 TOUYEK APYTOU MPSMOM.

Pemiats 3aaun Ha KjeT4aToit Oymare.

[IpoBOAUTH BHIYMCIICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHUS YIJIOB
B T€OMETPUUYECKUX 3a7a4aX C UCMHOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB U
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MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX IPU TMEPECCUCHUU JIBYX
MapajyIeIbHBIX TMPSAMBIX CEKylled. Pemars mpakTU4ecKue 3aJadyd Ha HAXOXKIIEHUE
YTJIOB.

NmMeTh nipeIcTaBICHHUE O MOHSATHE T€OMETPUUYECKOTO MECTA TOYEK.

DopMyIUPOBATh OMNPEACICHUS OKPYKHOCTH MU Kpyra, XOpAbl M JuameTpa
OKPYXHOCTH, TOJb30BATHCSI UX CBOMCTBAMH. YMETh HNPUMEHSTh 3TH CBOMCTBA IPHU
pellieHuu 3aa4.

OpuEeHTUPOBATHCS B MOHATHUSAX: OMMCAHHAA OKOJIO TPEYTrOJIbHUKA OKPYKHOCTb,
LEHTpP ONUCAHHOU OKPYKHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHIUKYJISIPhl K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM
TOUKE.

OpueHTUpOBaTbCSI B TOHATUSAX U ONEpUpOBaTh Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPYKHOCTH, Teopema O MEepHEHIUKYJISIPHOCTH KacaTeIbHOU U
pannyca, NpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTpr mnpeacraBieHHEe O NPOCTEUIINX T'€OMETPHUYECKUX HEPABEHCTB, HUX
MPAKTUYECKOM CMBICIIE.

[IpoBOUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOUIBIO LUPKYIS U
JIMHEUKH.

8 KJIACC

Pacno3HaBaTh OCHOBHBIE BBl  YETBIPEXYTOJIBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

OpHuEHTUPOBATECS B MOHATHM — TOYKHM IIEPECEYEHUS MEIUAH TPEYrOJIbHUKA
(eHTpa Macc) B pelieHrH 3aad.

Braners noHsATHEM CpEeIHEN JTUHUU TPEYroJibHUKA U TPaAlelNH, IPUMEHSITh UX
CBOWCTBA IIPU PELICHUU IIPOCTEUIINX T€OMETPUIECKUX 3a1a4. FIMeTs nipeacraBieHue
o Tteopeme Paneca U TeopeMe O NPONOPUMOHAIBHBIX OTPE3KaX, MPUMEHITh UX IS
peLIeHUs IPAKTUYECKUX 3a/1a4 (C ONTOPOM Ha 3pUTEIIBHYIO HATJISIIHOCTD).

[IpyuMeHsTh NPU3HAKK TOAOOUS TPEYrOJIbHUKOB B PEIICHUU HECI0XKHBIX
TEOMETPUYECKHX 3a/1a4.

[Tonb3oBaThest Teopemoir [ludaropa mist pemieHWs: TEOMETPUYECKUX U
MPAKTHYECKUX 3a/1a4.

Brmanerp NOHATMSAMM CUHYCA, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IIPSAMOYTOJIBHOIO TpeyrosbHuKa. [lonb30BaThCs 3TUMHM NOHATHAMMU IS PELICHUS
IPAaKTHUYECKUX 3a7a4 (MpU HEOOXOAUMOCTH C OIIOPOH Ha AITOPUTM MpaBUia).

Boruncnare  (pa3nuuHbIMH - criocob0amu) (C OMOpPOM  HA  CIPABOYHYIO
uH(pOpMAIMIO) IUIOIIAJb TPEYroJbHUKA M IUIOIAAM MHOTOYTOJIBHBIX (QUIYp
(monb3ysich, r1e He0OXOUMO, KaIbKyJIATOpoM). [IpUMEHTh MonydeHHbIE YMEHUS B
MPAaKTHUYECKUX 3a/1a4ax.

Branerp TNOHATHMAMM BIHMCAaHHOTO M LEHTPAJIbHOIO YIja, HCIIOIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJaX MEXIy XOpJAaMu (CEKyIIMMH) U yIie MEXIy
KacaTeJbHOM U XOpJO0U NpH PEMICHUH MPOCTEUIINX T€OMETPUUECKUX 3a1a4.
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Brnanetp MOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSTh CBOWCTBA
OTMHMCAHHOTO YETHIPEXYTONBHHUKA TPU PEIICHUH MPOCTEUIINX 3a/ad.

[IpuMeHATh TOSydyeHHBbIE 3HAHHUA HA NPAKTHKE — CTPOUTh MaTEMaTHYECKHE
MOJIeTU [UI 3a7lad peabHOW KU3HU M MIPOBOJIUTH COOTBETCTBYIOIINE BBHIYMCICHUS C
NpUMEHEHHEM ToM00Us W TPUTOHOMETPUH (MONB3YysICh, TA€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPHIX YTIIOB, HAXOJAUTDH C UX TTOMOIIBIO
pa3IMYHbIE AJIEMEHTHl MPSAMOYTOJIbHOTO TPEYroJbHUKA («pEelIeHruEe MPSIMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KalbKyJIATOpa) MJIWHBI W YIJbl 17
HETaOJMYHBIX 3HAYCHUH.

[Tonb3oBaThCcst opMynamMHu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJAECTBOM JUIsl HAXOXJEHUS COOTHOIIEHUM MEXIY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMHU (C OTIOPOI Ha CTIIPaBOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOXKJECHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSATh UX MPU PEIICHUU
IPOCTEUIINX T€OMETPUUECKHUX 3a/1a4.

Brnanets nonsitusiMu nmpeobpazoBaHus MO100MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Guryp. [loas30BaTbes cBoCTBAaMU MOA00MS IPOU3BOJILHBIX PUTYDP, YMETh
BBIYMCIIATH JJIMHBI U HAXOAUTh YIJbl y NOJO0OHBIX QUryp (IO anroputMmy y4eOHBIX
nerictBuil). IlpumeHATh cBOMCTBa TOAOOMS B TPAKTHYECKHUX 3ajJadax. YMETh
IPUBOJUTH MIPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIEM MUDE.

[Tonb30BaThCsl TEOpeMaMHu (IO BU3YyaJIbHOW ONOPE) O MPOU3BEJIEHUN OTPE3KOB
XOpJ, O IPOU3BEACHUHN OTPE3KOB CEKYILUX, O KBaApaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpaMH, MOHUMATh WX TE€OMETPUYECKUNA M (HU3UYECKUIN
CMBICJI, MPUMEHSITh UX B PEIICHUH T€OMETPUUYECKUX U (pu3nyeckux 3aaad. [[puMeHsITh
CKAJISIPHOE MPOMU3BEICHUE BEKTOPOB I HAXO0XKICHUS JUIMH U YTJIOB.

[Tonb30BaTHCSE METOIOM KOOPJIMHAT HA IIOCKOCTH, IPUMEHATH €0 B PEIICHUU
reOMETPUYECKUX U MPAKTUUECKUX 3a/1ay.

Brnaners MOHATHUAMHM TPaBUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI YT OKPY>KHOCTH U PaJiMaHHON MEPbI yTriia, yMETh BEIYUCIISTH IUIOIIA/Ib Kpyra
U ero yacred (c omopoi Ha crpaBouHyl0 MH(popmaiuio). [IpuMeHsITh MoTyYeHHBIE
YMEHUS B IPAKTUUECKUX 3a/1auax.

Haxomute ocu (Wi TEHTPHI) CHUMMETpUHM (DHUTYp, TPUMEHSTH IBIKCHUS
MJIOCKOCTHU B MPOCTEUIINX CITydasX.

[IpuMeHsITh TONy4YEHHbIE 3HAHWUS Ha TMPAKTUKE — CTPOUTh MATEMaTHUYECKHUE
MOJIETIU 7Sl 3a]]a4 PeabHOM XKU3HHU U IPOBOJUTH COOTBETCTBYIOUIUE BBIUYMCICHUS C
NpUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYECKUX (GYHKIUKA (TONB3YysICh, TIE
HE00X0IUMO, KaJIbKYJISITOPOM).
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IJIAHHPYEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHMS PABOYEN
[IPOT'PAMMBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (ITO TOJIAM
OBYYEHUST)

[IpenmeTHBIC PEe3yabTATH OCBOEHUS Kypca «BeposTHOCTh U cTaTucTuka» B 7-9
KJIacCax XapaKTEPU3YIOTCA CIEAYIOIIUMU YMEHUAMMU.

7 KIIACC

Uutare uH(OpMaIUio, NPEACTABICHHYIO B TalnuIax, Ha JdarpaMmmax;
NpeACTaBIsATh JaHHbIE B BHJE TaOJUIl, CTPOUTH JUAarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbie) MO MAacCHBaM 3HAYEHUH (C UCTOIB30BAHUEM 3PUTEIIBHOM
HaIJISHOCTH W/WUK BepOaIbHON OTIOPHI).

OnuceiBaTh W HMHTEPOPETHPOBATH  peajbHbIC  YKCIIOBBIC  JIAHHBIE,
npeCcTaBJIEHHbIE B Ta0IUIAX, HA AMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUSAX W OMEPUPOBATH UMHU Ha 0a30BOM YpOBHE:
cpenHee apupMeTHdecKoe, MeIMana, HauOoJIblliee U HaMMEHbIIIee 3HAUCHUS, pa3Max.

NMeTp 1penacraBieHUE O CilIydyaliHOM W3MEHYMBOCTM Ha IIpUMeEpax LEH,

(bu3HUeCcKNX BETUYNH, aHTPOIIOMETPUYECKUX NTAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTHU.

8 KJIACC

W3Bnekath U mpeoOpa3oBbIBaTh HH(OpPMALMIO, TPEACTABICHHYIO B BHJE
TabmuL, AuarpaMm, rpaduKoB; MPEACTaBIATh JAaHHBIE B BUJIEC TaONUI, aUarpamm,
rpaduKoB.

OnuchIBaTh MOCIIE COBMECTHOI'O aHAJIN3a JAHHBIE C IOMOIIBIO CTATUCTUYECKUX
NoKazarejei: CpeJHUX 3HAYEHUHW W Mep pacceuBaHus (pa3Mmax, JAUCIEpCUs MU
CTaHJIAPTHOE OTKJIOHEHUE).

HaxonuTe 4acToThl YMCIOBBIX 3HAYEHUN M YaCTOThI COOBITUH, B TOM YHCIIE TIO
pe3yiabTaTaM M3MEpeHUH W HaOmoJAeHUH (C  HCHOJIb30BAaHHEM  3PUTEIIHHOM
HaTJISTHOCTH M/WIX BepOaIbHOM OTIOPHI).

HaxonuTe BEpOATHOCTH CIIy4allHBIX COOBITUN B OIBITaX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B ONbITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMH COOBITUSAMHU (C KCIIOJIb30BAHUEM 3PUTENILHON HATSJHOCTH W/WIH
BepOaIbHOMN OTIOPHI).

NmeTrs mnpencrtaBieHue o TrpapUUyecKux MOJAENAX: JEpeBO  CIy4yaHOTO
DKCIIEPUMEHTA, AUATPAMMBbl DUJIEPa, YUCIOBAS IPSIMAas.

OnepupoBaTh MOHATHSIMH Ha 0a30BOM YPOBHE: MHO>KECTBO, IOJMHOYKECTBO;
BBITIOJIHATD OTNEpallMU HaJl MHOXKECTBaMU: 00bEMHEHHUE, TIEPECCUCHHE, I0NIOJIHEHUE;
NEPEUNCIsATh  BJIEMEHThl MHOXECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
MCII0JIb30BAaHUEM BHU3YaJbHOM OIOPBHI).

Hmets mpencraBieHue o rpaduyeckoM MNPEICTaBICHUE MHOXKECTB U CBs3eH
MEXAy HUMHU ISl OIMCaHUs MIPOLIECCOB U SIBJICHUM, B TOM YMCIIE TP PELICHUH 3a/1a4
U3 APYTUX y4eOHBIX IPEIMETOB U KYPCOB.
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9 KUIACC

W3BnekaTh 1 nmpeoOpa3oBbIBaTh HHMOOPMAIUIO, PEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BHUJI€ TAOJUIl, nUarpaMm, rpadukoB; MpeACTaBIsTh JaHHBIE B BUJEC
TaOJIUII, JUarpaMM, rpaduxos.

Pemiates mpocreiimue 3aaur OpraHu30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOJIOB.

Nmeth mnpencraBieHue OO0 OMHUCATENbHBIX XapaKTePUCTHUKAX IJis MaCcCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HaYE€HUW W YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yiabTaTaMy MPOBEAEHHBIX MU3MEPEHUN U HAOMIOIEHUM (C OMOPOM Ha CHpPaBOYHYIO
uH(bOpMAIIHIO).

HaxoauTh BEpOSTHOCTH ClydalHBIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
YUCJE B OMNBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEpUSIX
VCTIBITAHUU JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyIu.

NMeth mnpencraBieHUE O CIy4YalHOM BEJIMYMHE MW O paclpeleleHUn
BEPOATHOCTEH.

HNmeTs mpenctaBieHUE O 3aKOHE OOJBIIMX YHCENT KaK O TMPOSBICHHUH
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YUCEN B
IpUpOe U 00IIEeCTBE.
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TEMATHUYECKOE IINTAHMPOBAHUE

TemaTudeckoe MIaHUPOBAHUE M KOJWYECTBE YacOB, OTBOJMMBIX HA OCBOCHHUE KaXKJIOW TEMbl Y4eOHOro mpeaMera
«MareMaTuka» aganTUPOBAHHON OCHOBHOM 00pa3oBaTEIbLHON MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs 00YUYaIOIIUXCS C
3a/Iep>KKOM NICUXUYECKOr0 Pa3BUTHS, B LEJIOM COBHAJAIOT C COOTBETCTBYIOIIMM pPa3leioM padoyel mporpaMMmbl yueOHOTro
npenmera «MaTtemaTuka» oOpa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO 001Iero odpa3oBanus. [Ipu stom Opranuzamms BIpaBe
caMa BHOCHUTb MU3MEHEHUS B COJIEpKaHUE U paclpesielieHne yueOHOro Marepuania o rogaMmo0ydeHus, B OCIe0BaTeIbHOCTh
U3Y4YEHUS TEM U KOJIMYECTBO YacCOB HA OCBOCHHUE KaXJOW TEMbI, OMpEIESICHHEe OpraHu3allMOHHBIX (OpM O0O0yyeHHUs U T.II.
OO0OCHOBAaHHOCTh JTAHHBIX U3MEHEHHI OMpeIeNsIeTcss BRIOpaHHBIM 00pa3oBaTebHON opranmu3amnueit Y MK, nHauBuIyanbHbIMA
NCUXO(PU3NYECKUMU OCOOCHHOCTAMH KOHKpeTHbIX oOyuatomuxcsi ¢ 3[IP, cTeneHpl0 yCBOGHHOCTH HUMH Y4YEOHBIX TEM,
pEeKOMeHAAIUsIMH 0 OTOOpY M ajanTaluyd y4eOHOro Marepuaja M0 MaTreMaTuKe, MpeAcTaBiIeHHbIMUA B llosicHUTenbHOU
3aIKCKe.

5 kmacc (He meHee 170 u)

Ha3panmue
pasaeJia (TeMbl)
OcHoBHOe coepxaHue OcHoBHBIE BH/BI 1eATEJILHOCTH 00y4aI0IMXCS
Kypca (4uciio
4acoB)
HartypanbHble Hecatuunas cucreMa cuucieHus. Psn HarypanbHBIX yucel. |UuTaTb, 3alUChIBATh, CPABHMBATh HATypajbHbIE YHCIA;
yucaa. [leiicrBust ¢ |Harypanbnsiii psa. UYucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBaTh B OOCY:KAEHHH CHOCO0OOB YIOPSIOYMBAHUA
HATYPAJIbHbIMH JuHaTHOM mpsimod. CpaBHEHHE, OKPYIJIEHHUE HaTypaJIbHbIX | YUCEIL.
yHCIaMU qucel. M300paskaTh KOOPIAMHATHYIO MpsAMYyH0, OTMedYaTb 4YKCIIa
(43 9) ApudMeTHUECKHE JICHCTBHA ¢  HATypalbHBIMH  unciamu. | TOUKaMH Ha KOOPJAMHATHOU IIPSAMOM, HAXOAUTH KOOPIHMHATHI
TOYKHU.

CBoiicTBa HyNsl IpU CIOXKEHUM U -YMHOXEHHH, CBOMICTBa
€AMHUIBl  Ipu  yMHOXeHuu. llepemecrurensHoe U
COYETATEIbHOE  CBOMCTBA  CIOXKEHUS M YMHOXCHHS,
pacnpeoenumenbHoe C0UCME0 YMHOICEHUS.

HccaenoBath cBOMCTBA HATypabHOTO psifa, ynucen 0 u 1 npu
CJIIOKEHUU U YMHOKEHHUH.
Hcnoab3oBaTh NPaBUII0 OKPYIJICHUS HATYPATbHBIX YUCEN TIPU

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,CIH%(,[I:}O

MYHULUWNAJNTIbHOE KASEHHOE OBLLEOBPA3OBATEJIbHOE YYPEXXQEHUE 26.09.24 11:11 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPEAHSAA OBLLEOBPA30OBATEJIbHAS LUKOJIA", KuHuenb
ApTyp Cepreesuy, vpekTop




Jlenumenu u Kpamwuble 4YHUCHIA, PaA3IOKEHUE YHCIA Ha
MHOXUTenu. [lenenne c¢ ocratkoMm. IIpocTeie u cocTraBHbIE
yucna. [lpusnaxu denumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYPAIbHBIM [TOKA3aTENIEM.

UYuciioBble BEIpaXXEHUS; IOPSIAOK IEHCTBH.

Pemenne TekcTOBBIX 33724 HAa BCe apuMETUUECKHUE TCUCTBUS,
Ha JBUKEHUE U IOKYIIKH.

HEOOXOIMMOCTH C OITOPON Ha alTrOPUTM MPaBUJIA.

BeinosHATe apudMeTrHyeckre AEHCTBUSA C HATYPAIbHBIMU
YHUCJIaMH, BBIMMCIATH 3HAUYEHUS YHCIOBBIX BBIPAXKECHHUM CO
ckoOkaMu 1 6e3 CKOOOK.

3anucbIBaTh NPOU3BEICHUE B BUJIE CTEIIEHU, YNTATh CTEIICHU,
HCNOJIb30BATh TEPMHMHOJIOTHI0O (OCHOBAaHME, I10Ka3aTellb),
BBIYMCJIATH 3HAYEHUs] CTENEeHEH Npu HEOOXOAUMOCTH C
BU3YAJIbHON OMOPOM.

BpIOJIHATE NPUKHAKY M OLEHKY 3HAUEHUH YHMCIIOBBIX
BBIPAKEHUH, MpelIaraTb 1 NPUMEHATh NMPHEMBI NMPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh IpU  BBIYUCICHUSAX MEPEMECTHTENbHOE W
coyerarelbHOe CBOWMCTBa CJI0KEHHSI M  YMHOXKeHHS,
pacnpedenumesnvbHoe ce0icCme0 ymMHo;iceHuA; HopMynpoBaThb
U [PUMEHATh IpaBWIa Npeodpa3oBaHUsl  YHMCIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apH(pMeTHYeCKUX AeHCTBUI
NPH He0OXOAMMOCTH € HANPaBJISIOLIeil IOMOIIbIO.
®opMy/IMpOBaTh ONpeAeJeHUsl JCIUTeNs] U KpaTHoro (c
OIIOPOM Ha aIrOPUTM MPABUJIA), HA3BIBATH JICIUTENIN U KPaTHbIE
YlClia; PAacHO3HABATh IPOCTHIE M COCTaBHBIE YHCIA;
(¢opMyIUpPOBaTH U NIPUMEHATH NPU3HAKH JIETMMOCTHU Ha 2, 3,
5, 9, 10, (c omopoii Ha anropuT™M MpaBuja); MPUMEHSATb
AJITOPUTM PA3JIOKEHUS] YWCIa HAa MPOCThIE MHOXKUTEINH;
HAXOAUTB OCTATKU OT JIEJICHUS U HEIIOJIHOE YaCTHOE.
Pacno3zHaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBaHUSA O
HaTypaJIbHBIX YMCIaX, IPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUU O
CBOMCTBaX HAaTypaJIbHBIX YHCEIl C OMOPOI Ha o0pasell.

Pemath TEKCTOBBIE 3agaudl apu(METHYECKHM CIIOCOOOM,
HCNOJIb30BATh 3aBHCHUMOCTH MEXy BEIUYMHAMH (CKOPOCTb,
BpeMsl, PacCTOSHUE; 1IeHa, KOIMYECTBO, CTOMMOCTh U Jp.) NPHU
HEOOXOIMMOCTH C MCIIOJIb30BaHUEM CIPABOYHOM HH(OpMAIUH:
aHAJM3HPOBATH TEKCT 3aJa4H, epedopMyJMPOBATH YCIOBUE,
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U3BJICKATH HEO0OXOTUMBIC JTAaHHBIE, yCTaHABJIUBATH
3aBUCHMOCTH MEXy BEIMYMHAMH TPU HEOOXOJUMOCTH C
HaIIPAaBJISIOLIEH TOMOIIBIO.

MopnenupoBaTh X0 PELICHUS 3aJadd C NMOMOIIBIO PUCYHKA,
CXEMBI, TaOIHUIILI.
IpuBoauTs, pa3douparb
pEeLICHUI TEKCTOBBIX 3a/1a4.
C nomomb0 meaarora OLEHUBATh ITOJIYYCHHBIM pPE3yJIbTar,
OCYHIECTBJIATh  CAMOKOHTpPOJb,  IpPOBEpsAsl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUThb OIIHOKH.

Pewams 3a0auu ¢ nomowprio nepebopa écex 603MONCHBIX
6apuUanmos.

3HAKOMHTBCS ¢ HCTOPHeEil pa3BUTHUS apU(DMETUKH.

pas3siIndHbIC  PCIICHHUA, 3aIllMCHU

Harasianast
reomerpus. Jinnun

Ha MJI0CKOCTH
(12 u)

Touxka, npsimMas, oTpe3okK, Jyd. Jlomanas. M3mepeHue IIUHBI
OTpe3Ka, METPUYECKHE EAMHUIBl U3MEpPEHUs  JJIUHBL.
OKpY»XHOCTb U KpYT.

[Tpaktuyeckas pabota «IlocTpoeHne y30pa U3 OKpyKHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYNOH M PpPa3BEPHYTHIA YIJIBL

ITpaktnyeckas padora «IlocTpoeHne yriosy.

Pacno3naBaTh Ha 4YepTekax, pHUCYHKAX, OMHUCHIBATD,
UCTIONb3ys TEPMUHOJIOTHIO, W W300pa’kaTh C ITOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIPH  HEOOXOIUMOCTH  TI0

BU3yaJbHOM OIOpE): TOYKY, MPAMYIO, OTPE30K, Jyd4, Yroi,
JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH MPUMEPbI OOBEKTOB PEATBLHOTO
MHUpa, UMEoUMX (opMy H3YUYEHHBIX (QUIYyp, OLEHMBATh HX
JIMHEWHBIE pa3MeEPhI.

Hcnoab3oBaTh JIMHENKY U TPAHCIOPTUP KaK UHCTPYMEHTHI 17151
MIOCTPOEHUS U U3MEPEHUS: M3MEPSATH JUIMHY OTpE3Ka, BETUUUHY
yria; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YrOJI, 3aJaHHOU
BEJINYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 3a/IaHHOTr'0 pajuyca.

HN300paxkaTh KOHGUTypalMK TreoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEW, HMX YacTE€d Ha HEJIMHOBAHHOU H
KIeT4atoil Oymare; mpeasiaraTb, ONMCHIBATH M 00CYKIATH
Croco0bl, AJIrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOIO
aHanu3a.

Pacno3naBath U U300pakaTh Ha HEIMHOBAHHOW M KJIETYATOU
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Oymare TpsMOW, OCTpPBIH, TYNOH, pa3BEPHYTBIA  YIIIBL
CPABHHUBATH YIJIbL.

BeI4HCAATD JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTe ¥ HCHOJIBL30BATH INPH  pelIeHHH  3a4a4

3aBHCHMOCTH MEX]y €IMHUIIAMU METPUYECKON CUCTEMBI MeEp;
3HAKOMMTbCSl C HEMETPHUUECKUMH CUCTEMaMU Mep; BbIPAKaTh
JUTMHY B Pa3IMYHBIX €MHUALIAX U3MEPEHUS IPH HEOOXOIUMOCTH
C OMOPOH Ha CIPAaBOYHYIO HHPOPMALIUIO.

HccaenoBath Gurypsl u KOHGUIypaluu, UCHONb3Ys HUPPOBBIE

PECypCHL.

OObIKHOBEHHBIE
npoou
(48 9)

JpoOs. IlpaBunbHble W HempaBuibHBIE ApoOH. OCHOBHOE
CBOMCTBO npobdu. CpaBHEHHUE APOOCH.

CrnoxxeHue ¥ BbIYUTaHHUE OOBIKHOBEHHBIX Jpo0eil. CMmemaHHas
IpoOb. YMHOXKEHHE W JeJeHHe OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-00paTHBIC APOOH.

Pemienne TEKCTOBBIX 3ajad, cojaepKamux ApoOu. OCHOBHBIE
3a/1a4u Ha ApoOU.

[TpumeHeHne OYKB IS 3aITMCH MaTEMaTHYECKUX BBIPAKCHUH U
MPEI0KEHU .

MopenupoBarts B Trpaduueckod, npeaMeTHoud ¢dopme, C
MOMOIIBI0 KOMITBIOTEPA IMOHATUS M CBOWCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOH APOOBIO.

YuTaTh U 3a0MCHIBATh, CPABHUBATh OOBIKHOBEHHBIE POOH,
npeIarath 1 00CyKI1aTh COCOObI YIIOPSIIOUYNBAHUS APOOCH.
N300paxkaTth  OOBIKHOBEHHBIE  ApOOM  TOYKAMU  Ha
KOOpJIMHATHOM  IIPSAMOM;  HCHOJb30BaTh  KOOPJIMHATHYIO
MPSIMYIO JUIS CPaBHEHUSI IpOOEii.

®opMyIMpPOBaTh, 3aAIIUCHIBATH € MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpOOM C OMOpOi Ha MPaBUIIO;

HCI0JIb30BATH OCHOBHOE CBOMCTBO IpOOM OISl COKpaujenus
Opobeil u npusedeHuss Opodu K HOBOMY 3HAMEHAMENo 6
npocCmeuux cay4asx.

IIpeacraBiasaTh mo o0pa3ily CMEmIaHHYIO JIpoOb B BHUIE
HEMpPaBUJIBHOM M  BBIAEIATH LEIYHD 4YacTb 4YHCIAa U3
HEeNpaBUIBHON Jpo0u.

BorimouHATH apudmeTnyeckne AeiicTBUA ¢ OOBIKHOBEHHBIMU
IpobsiMM B TPOCTBIX Clydasx; MPUMEHATh CBOicTBa
apu(pMeTHYeCKUX ASHCTBUH A1 palliOHATM3AIUN BEIYUCIICHUH.
BbINOJHATH NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCIICHUN;
npearaTtb ¥ NPMMEHATh NPUEMBI IIPOBEPKHU BHIYMCIICHUMN.

IIpoBoauThL MccCeq0BAHUA CBOICTB JpoOei, omupasch Ha
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YHUCIIOBBIC OKCIEPUMEHTHI (B TOM YHCIE C TIOMOIIBIO
KOMITHIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3BIBAHUS O JPOOSIX,
NPUBOIUTH MPUMEPBI i KOHTPIIPUMEPHI.

Pemars npocTeiiiie TEKCTOBBIC 3aJayd, COJAEpKallhe
IpoOHbIE JaHHBIC, U 33/1a4l HA HAXOMCOEHUe 4acmu yeno2o u
Yenoeo no e2o 4acmu, 6biAGIANb UX CXOOCH A U PA3TUYUSA.
MopaeaupoBaTh X0 pelIeHUs 3aJa4d C MOMOIIBI0 PHCYHKa,
CXEMBI, TAOJIMIIEL.

IpuBoauTH, pa3déupaTh, OUEHUBATH PA3TMUYHBIC PEIICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3ajad IMPH HEOOXOIUMOCTH C
HaIPaBJISAIOIICH TOMOIIBIO.

C noMombI0 megarora OIEeHUBATh TOJTYYCHHBIH pE3yNbTarT,
OCYLIECTBJIATH ~ CAMOKOHTPOJb,  TPOBEpPsSsS  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OITHOKH.

3HAKOMHTBCS ¢ HCTOpPHeEil pa3BUTHUS apU(DMETUKH.

Harasignas MHoroyronbHuUKU.  YeTbIpEXYroiibHUK,  HPSIMOYrojbHUK, | Pacmo3HaBaTh, H300pazkaTb C IOMONIBI0  UYEPTEKHBIX
reoMeTpusi. KBaJpar. WHCTPYMEHTOB M OT pYyKH, MOAETUPOBaTh M3 Oymaru
MHOroyroJibHUKH TpeyrobHuK. MHOTOYT'OJIbHUKHU.

(10 4 [Tnomane U mepuMeTp MPSIMOYTOJIbHUKA M MHOT'OYT OJIbBHUKOB, IIpuBoanTh MpUMepbl 00BEKTOB PEATHHOI0 MUpPa, UMEIOIINX

GbopMy  MHOrOyrojibHHMKa,  IpsIMOYTOJbHUKA,  KBaJpara,
TPEYroJIbHUKA, OEHNBAThb UX JINHEIHBIE Pa3MEpPHI.
BplumcasiTe: nEpUMETpP TPEYrojlbHUKA, MPSMOYIOJIbHUKA,
MHOT'OYroJIbHHMKA; IUIOIAaAb MPSMOYrojbHHMKA, KBajapara (Ipu
HEOOXOIMMOCTH C ONOPON Ha aJIrOPUTM YUeOHBIX AEHCTBUI).
H3o0paxkaTh OCTpPOYT OJIbHBIE, IPSIMOYT OJIbHbIE u
TYIOYT OJIbHBIE TPEYT OJIbHUKH.

CTponth Ha KieTdyaToi Oymare KBaJapaT U MPSIMOYTOJbHHK C
3aIaHHBIMU JUIMHAMH CTOPOH.

HccienoBath cBOMCTBA NPSIMOYTOJbHHMKA, KBajpara MyTEM
9KCIEpUMEHTa, HaOIIOAEHUs, H3MEPEHUs, MOJEIIMPOBaHMS;
CpPaBHUBATh CBOWCTBA KBaJpaTa U MPSAMOYIOJIbHHUKA.

COCTaBJICHHBIX W3 TMPSIMOYTOJIBHUKOB, C€IMHUIIBI W3MEPECHUS
wiomaau. [leppumeTp MHOTOYTOJIBHUKA.
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Pacno3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS O
MHOTOYT'OJIbHUKaX, IPUBOJAUTH NPUMePbI U KOHTPIPUMEPHI.
HccaegoBaTth 3aBHCMMOCTD IIJIOLIAAN KBAJApaTa OT JJIMHBI €70
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAIPATHOW CETKU JUIsl TOCTPOECHUS
¢uryp; pa3dumBaThb  TPSIMOYTOJIBHMK  Ha  KBaJparhl,
TPEYroJbHUKH; COCTABJATH (UTYpPHl U3 KBaJparoB U
MPSIMOYT OJIBHUKOB M HAXOJUTh WX IJIOLIa/lb, pa30UBaTh GUTYpPbI
Ha MPSMOYTOJIbHUKY U KBAJPaThl M HAXOIUTH UX IIOMaAb (TIpH
HEOOXOIMMOCTH C HAMPABJISIONICH TOMOIIIBIO).

BeipaxkaTe BeIMYMHY IUIOIIAJAM B pa3JIMYHBIX €IUHMIAX
U3MEPEHUSI METPUYECKOM CHUCTEMBI MeEp, MCIO0JIb30BaTh
3aBUCMMOCTH MEX/y METPUUECKUMHU €IUHUIAMHU HU3MEpPEHUs
IJIoUIa M MpU HEOOXOAUMOCTH C OHNOpPOW Ha CHPAaBOYHYIO
uH}OpMaIuIo.

3HaKOMHMTBCA € NpUMepaMH NPHMEHEHHMs IUIOWAAU U
nepuMeTpa B MpaKkTUYeCKuX cuTyanusx. Pemarb 3agaum u3
peabHOM KU3HU, IPU HEOOXOAUMOCTH C OMOPOI Ha alIrOpUTM
IpaBuIIa, 00CYKAaTh pa3In4HbIe CIOCO0BI PEIICHUS 3a/1a4.

JlecaTHUHBIE
npoou
(38 1)

Hecsatuunas 3anuch apodeit. CpaBHEHHE JECATUYHBIX IPOOEH.

JleiicTBUS ¢ AECATHUHBIMU APOOsSMU. OKpyeieHue 0ecsmuiHblX
opobeli.

Perrenne TEKCTOBBIX 3aaad, copepkammx Apoou. OCHOBHbBIE
3a1a4d Ha ApoOu.

IIpencraBiasiTh JeCATHUHYIO JIpoOb B BUJE OOBIKHOBEHHOH,
YUTATHh W 3aNUCHIBATH, CPABHUBATH JICCATHYHBIE IpOOH,
npemiaratb M 00CYKIaTh CHOCOOBI  YIIOPSI0YMBAHUSA
JECATUYHBIX APOOEH.

HN300paxkaTh gecaTUYHBIC NpOOM TOYKAMHU HA KOOPIMHATHOM
IIPSIMOM.

BBISIBJATHL CXOACTBA U PA3JIN4YMs TPABWI apUPMETHUECKUX
JIEHCTBUN C HaTypaIbHBIMH YUCIAMHU U JECATUIHBIMH JAPOOSIMH,
II0CJIE COBMECTHOT'O aHaI13a.

BummouHATh, apudmeTnyeckue JEHCTBUS C JIECATUIHBIMU
IpoO0sSIMU; BBINOJHATH NPUKHAKY W OLEHKY pe3ylbrara
BBIYMCIICHUH.

IIpumensiTh cBoiicTBa apudmMeTHUeCKUX AEHCTBUH  UIs
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palMOHAIN3aLNHN BEIYUCIICHUN.

Ilpumenams npasuno OKpy2ieHus oOecsamuiuvlx Opobell, IPU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

IIpoBoauTh HCCIEI0BAHUS CBOWCTB JIECATUYHBIX JApOOEH,
ONMHPAsACh HA YHCIOBBIE OKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTb  NPUMEPbl W  KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMUS U OTPULIAHUS BbICKA3bIBAHUI.

Pemiars mpocTeiive TEKCTOBBIE  3aJayd, COAEpKALIHNE
JIpOOHBIC TAHHBIC, U HA HAXOMCOEHUE YACMU Yel020 U Yelo20 No
€20 yacmu; BbIIBJSITh MX CXOACTBA U Pa3IHYHA.
MopaenupoBaTh XO0J PELICHUS 3aJla4d C MTOMOULIBIO PUCYHKA,
cXeMbl, Tabmuipl. Pa3dupars paznuyHble pelieHus, 3anucu
pEIICHHI TEKCTOBBIX 3ajady.

OnepupoBaTh JPOOHBIMU YHCIAMH B PEATBbHBIX JKU3HEHHBIX
CUTYyalUsIX.

C noMomb0 meaarora OUEeHUBAThb MOJYYCHHBIN pe3yJbTarT,
OCYLIECTBJIATH  CAMOKOHTPOJIb,  IPOBEpssl  OTBET  HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OITHOKH.

3HAKOMHTBCSI ¢ HCTOPHeEH pa3BUTHS apU(DMETUKHI

Harnaanas Mnoeozpannuku. Hzobpadsicenue mrHozoepannukos. Mooenu PacrosHaBaTh Ha 4epTemKax, PHCYHKAaX, B OKpY:KaloleM
reoMeTpus. nPOCMPAHCMEEHHbLX Me. MHpe IPSIMOYTONbHBIN MapauleNienunen, Ky0, MHOTOrpaHHUKH,
Tena u purypsl ONHMCHIBATb, HCHOJb3Yysl TEPMHMHOJIOIHMIO, OIEHHBATH
B IIPOCTPAHCTBE JMHEHHBIE pa3MEPBL.

Qu) IIpuBoauTh NpUMeEpbl 0OOBEKTOB PEAILHOTO MUPA, UMEIOIIUX
(GopMy MHOrOrpaHHHUKa, IPSAMOYTOJIBHOIO Hapajesenuesa,
KyOa.

HN300paxkath Ky0 Ha KiIeTUaTOM Oymare.

HccaenoBatb CBOMCTBA KyO0a, MPSAMOYTOJIBHOT O
napajijielenuIea, MHOTOIPaHHUKOB, HCIOJIb3ys MOAEIH IIpU
HEOOXOAUMOCTH C HAIPABJIAIOUIEH TTOMOILBIO.

IIpsamoyzonvHuili napannenenuneo, kyo. Pazeépmku xyoa u
napasnnenenuneod.
O6vém Kyda, npamMoy201bHO20 NApaielenuneod.
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Pacno3naBath,  pa3BépTkM Ky0a U mapajuienenunena.
MogaeanpoBaTh Ky0 U mapauienenunes u3 OyMmarua u mpovux
MaTepHuainoB, Mo odpasiy.

Haxomnth u3MepeHus, BBIYHCAATH IUIOHIAAb MOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOIBHOTO MapajljieienuIesa ¢ Omopo Ha
QITOPUTM Y4eOHBIX JIEHCTBUN; HCCI€I0BATH 3aBHCHMOCTb
00bEMa Ky0a OT JITUHBI ero pedpa.

Hab6aoaatb ¥ NpPOBOAMTL AHAJOIMM MEXIY MOHATHUSIMU
IUTOIIA/IM U 00BEMa, TepUMETpa U TUIOIMIA N ITOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE ¥ JIOXKHBIE BBICKA3bIBAHUS O
MHOTOTPaHHHUKAaX, MPUBOAUTH NPHUMEPbI U KOHTPIPHMEPHL.
Pemateb 3agqa4u 13 peanbHON )XU3HU.

IloBTOpEHME
H 000011IeHUE
(10 a

[ToBTOpEeHHE OCHOBHBIX MOHATHI W METONIOB Kypca 5 kiacca,
000011eH1Ee 3HAHNUH.

BeI4HCaATh 3Ha4YEHUS BBIPAKEHUN, COIEPKAILKUX HATYPAJIbHbIE
Ylclia, OOBIKHOBEHHBIE M JE€CATUYHBIE JPOOH, BBIIOIHATH
npeoOpa3oBaHus YHCceNl IpU HEOOXOAUMOCTH € HAIPABIIAIOLIECH
IIOMOLLBO.

BopiOupats  cmocod  CpaBHEHHS  YHMCEN, BBIUMCICHUH,
NPUMEHSAThL CBOMCTBA apU(PMETUUYECKUX JIEHCTBUH  IA
paloHaIN3aM1 BEIUYMCIICHUN.

OcyumiecTBJIATE CAMOKOHTPOJb BBINOIHAEMBIX JEHCTBUU H
CaMOIIPOBEPKY Pe3yNIbTaTa BEIYUCICHHUMN.

Pemate mnpocreinne 3a4a4d U3 PEAIbHOUM  JKU3HH,
NPUMEHATh MaTeMaTHYecKHe 3HAHUS /IS pelIeHUs 3a7a4 U3
JPYruX y4eOHBIX MPEAMETOB.

Pemiars mpocreiiliue 3aga4um
CPAaBHUBATH  CHOCOOBI  PEIICHUS
pPanuoHAJbHBIN C0CO0.

cnocodamu,
BbIOHpaTH

Pa3HBIMH
3a7a4i,

6 kaacc (He menee 170 u)
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Ha3Banue
pa3nena (TemMbl)
Kypca (4ucio

OcHoBHOE coiepkaHue

OcHOBHbIE BU/BI AeSITEJIbHOCTH Oﬁy‘lalOllll/IXCﬂ

4acoB)
HartypajabHble Apudmernueckue IecTBUs C MHOT'O3HAYHBIMH HATYPaJTbHBIMU | BLINOTHATL apudMeTHYeCKHe JeHCTBUSA ¢ MHOTO3HAYHBIMHU
ymciaa yucnaMi. YuCIOBbIE  BBIpaXKEHUS, TMOPAOOK JCHCTBHIA, | HATYpalbHBIMH YHCIAMH, HAXOAUTh 3HAYEHHUS] YHCIOBBIX
(30 9) UCIIONB30BaHUE CKOOOK. OKpyTIIeHNE HATypATbHBIX YHCEIL. BBIPKEHUH CO cCkoOKaMu 1 06e3 CKOOOK; BHIYUC/ISTH 3HAYEHUS

JlenuTenu u KpaTHBIE YKCTA; HAUOOILWUL 0OWULL Oenumens U
HaumeHbuiee obujee Kpammoe.

Paznoxkenune uymciaa Ha TPOCThIE MHOXKUTENW. JlenuMocThb

CYMMBI U IIpou3BeAcHus. [lenenne ¢ octaTkom.
Pemenue TeKCTOBBIX 3a7ay.

BBIPAKEHHI, COJIEPKALIUX CTEIICHHU.

BpINOoTHATL NPUKUAKY W OWEHKY 3HAUCHUH YHCIOBBIX
BBIPOKEHUH, MPUMEHSATH NPUEMBI IPOBEPKH pe3yabTaTa.
Hcnonb3oBaTh mNpuU  BBIUKCICHUSAX MepPeMeCTHTEbHOE H
coyeraTeJibHOEe CBOWCTBA  CJIOKEHHSI M YMHOKEHUS,
pacnpeodenumesnbHoe CEOUCHEO YMHONCEHUS OMHOCUNETbHO
cnoJcenus, CBOMCTBA apu(pMeTHYEeCKHUX el CTBUI.
HccaenoBaTth  YKHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YUCJIOBBIE YKCIIEPUMEHTHI.

@®opMyJIMPOBATHL  OMNpeaeJieHUusl JCIUTENsT U KPaTHOroO,
HanOONbIEro OOIIEro MAEIUTENI W HaWMEHBIIEro OOIIero
KpaTHOro, MPOCTOr0 U COCTABHOI'O YKCEJ; HUCIOJIb30BaTh ITH
MOHSITHS TIPU PELIEHUH 3a/1ad (IIpX HEOOXOAUMOCTH C OMOPOM Ha
AITOPUTM TPABUIIA).

IIpuMeHSTH ANTOPUTMBbI BBHIYUCICHUS HAUOOIBIIETO OOIIETro
JENUTENST W HAMMEHBIIEro OO0IIero KPaTHOrO JBYX YHCEI,
AITOPUTM PaA3JIOKCHHS YHUCIIa Ha TTPOCTHIE MHOKUTEIIH.
HccaenoBath cBoiicTBa JEIMMOCTH CYMMBI M TNPOU3BEICHUS
YHUCEJl C OIIOPOM Ha BOIPOCHBIN IUIAH.

IIpuBoauTL NpHMeEPbLI YHCEN C 33aJaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble M HEBePHbIE YTBEPKJICHUS O CBOWCTBAaX
YuCeJ, ONMPOBEPraTbh HEBEPHBIE YTBEPKICHUS C MOMOIIBIO
KOHTPIPUMEPOB.

KoncTpyupoBats  MaTeMaTHuyecKue  MpeNJOKeHUS  C
MTOMOIIBIO CBSI30K «HY, «HIIN», «ECIH..., TO...» IO 00pas3Ily.

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,ClI'aaDIO

ApTyp Cepreesuy, inpexktop

MYHUUMUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE 26.09.24 11:11 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKASl CPEQHSAA OBLLEEOBPA3OBATEJIbHASA LUKOJIA", KuHuenb




PemiaThb TEKCTOBBIC 33]]a4H, BKIFOUAIOLINE MOHATUS AETUMOCTH,
apudmeTnyeckuM CcrnocoOoM, HCHOIb30BaTh mepedop Bcex
BO3MOKHBIX BapUAHTOB C OIOPOI Ha BONPOCHBIN IUIaH.
MopaeaupoBaTh XOJ pEIICHHs 3aJauyd C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOIHUIILI.

[TpuBoauTh, pa3dupaTh, OICHUBATH Pa3IMYHbIE pPelIeHHsd,
3alMCH  pelleHHil TeKCTOBBIX 3aJday C HampaBISIOUICH
TTOMOIIBIO.

Kputnueckn oneHHBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTH
OINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
MJIOCKOCTH

(7 4)

Ilepnenoukynapuwvie npamsie. [lapannienvhvie npsmole.

Paccrosinue Mexmy AByMsl TOYKaMH, OT TOYKH JIO TIPSIMOH,
JUIMHA ITyTH HA KBAJIPATHOW CETKE.
IIpumepwl npsmolx 6 npocmpancmee.

Pacno3HaBaTh, Ha uepTexkax, PHUCYHKax cIydyad B3aUMHOTO
pacnoyioKEeHUs ABYX MPSMBIX.

HN300paxkath ¢ NOMOIIBbI0 YEPTEKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TIepeceKarolluecs MpsMble, JBE
napajieJbHble NPSIMbIE, CTPOUTH MPIMYIO, MEPIECHAUKYISIPHYIO
JAHHOI.

IIpuBoauTh npuMepbl napauieIbHOCTU u
MEePIEHIUKYISIPHOCTH MPSIMBIX B POCTPAHCTBE.

Pacno3HaBaTh B MHOIOYroJbHUKAaX TNEPHCHAUKYISAPHBIE H
napajienbHble CTOpOHbl. M300paskaTh MHOTOYTOJIBHUKH C
napauieNbHbIMU, IEPICHINKYISIPHBIMA CTOPOHAMH IO 00pa3iry.
HaxomuTh paccTosiHUE MEXIy IBYMS TOYKAaMH, OT TOUKH JI0
OpsiIMOM, JUIMHY TYTH Ha KBaJpaTHOM CeTKe, B TOM YHCIE
HCIONB3YS U(POBHIE PECYPCHI.

Apoon
(32 u)

OObIKkHOBeHHast ~ ApoOb,  OCHOBHOE  CBOWCTBO  JpoOH,

cokpamienue apodeii. CpaBHEHHE U YIOPSIOYUBAHUE APOOCH.
Jecaruunble ApoOU ¥ METpUUECKasi CUCTEMa Mep.

Apudmernueckue  geictBUS ¢ OOBIKHOBEHHBIMHU
JECATUYHBIMU JPOOSIMHU.

u

CpaBHMBATh U YNOPSIAOYMBATHL JpoOH, BHIOMPATh CHOCO0
CpaBHEHHUS JIpoOeEii.

IIpeacraBiasite jAecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
npobelt 1 OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH
IKBHUBAJIEHTHbIE NPeEICTABJIEHUs] APOOHBIX YHCEN TIpU HX
CpaBHEHHH, MPH BBIYUCICHUSIX (TIPU HEOOXOIUMOCTH C

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN noara&io

ApTyp Cepreesuy, inpexktop

MYHUUMUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE 26.09.24 11:11 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKASl CPEQHSAA OBLLEEOBPA3OBATEJIbHASA LUKOJIA", KuHuenb




HaIpPaBJISAOLIEH TOMOLIBIO).

Hcnonb3oBaTrh JecsATHUHbIE JpoOM MpH  NpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKON CUCTEME MEP.

BoinoauaTs apupMeTnyecKue 1elicTBUSA ¢ OOBIKHOBEHHBIMH U
NECSITUYHBIMU JPOOSIMH.

OrtHomenue. JleneHue B JaHHOM OTHouICHUH. Macwumao,
MIPOTIOPITHSL.

[Tonsitue mporneHTa. Beraucienue mporeHTa OT BEJIWYUHBI U
BEJIMYUHBI 110 €€ MPOLIEHTY.

Perienune TekcTOBBIX 3a1a4, CoEpKAIUX JPOOU U MPOLEHTHL. | BuruncasaTs 3HAYEHUS BBIpaKEHHIA, COJICPIKAIIINX

[Tpaktuyeckas padora «OTHOIIEHUE UIMHBI OKPYKHOCTH K €€ | 0OBIKHOBEHHBIC u JeCSITHYHBIE  Jpo0u, BBITIOTHSTH

TUAMETPY». npeobpazoBanus ApoOel, BbIOMPATH C€HOCO0, NPUMEHSTH
cBoiicTBa apudMeTHYecKuX JeHCTBHH Ul palMOHAIN3aluU
BBIYMCIICHH.

CocTaBJSITh OTHOIIEHUS U MPONOPIUHU, HAXOAUTH OTHOIICHHE
BEJIMYMH, ICIUTH BEIMUYMHY B JAHHOM OTHOILICHHH.

Haxoautp 3KCnepUMMEHTANbHBIM NYTEM OTHOLIECHUE JJIUHBI
OKpY)KHOCTM K €€ Juamerpy (mpu HEOOXOAMMOCTH C
HaIPaBJISAIONIEH TOMOIIBIO).

Haxoauth macmitad miaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
HCIOJIB3YSl MacIliTad ¢ ONOpPOi Ha aNropUTM yueOHBIX JEHCTBUM.
OO0BSICHATB, YTO TaKOE MPOLEHT, YIOTPEOISITH 000POTHI peyH CO
CIIOBOM «IIPOLIEHT». BbIpamaTh NMpoLEeHTH B Ipo0sX U Jpodu B
MIPOLIEHTaX, OTHOILIEHUE JIBYX BEJINYMH B MPOLICHTAX.
BbI4HMCAATH TPOIEHT OT YKCIIA U YUCIIO MO €0 MPOLIEHTY.
OxpyrasiTe ApoOH U MPOLEHTHI, HAXOIUTh MPUOIMKEHUS YU CE
Ip1 HEOOXOJUMOCTH C UCIIOJIb30BAHUEM BU3YaJIbHOM OIOPHI.
Pemarp 3agayM Ha YacTH, MPOLEHTHl, MPOMNOPIMHU, Ha
HaXOXKJeHHE IpoOH (IIPOLIEHTA) OT BEJTMYMHBI U BETUUYUHBI 10 €&
npobu (mporeHTy), apoOu (MpOIEHTa), KOTOPBIM COCTaBIISET
onHa BenuuuHa or Apyrod. IlpuBoauTh, paszdupaThb,
OLICHMBATBH PA3JIMYHbIE PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a]1a4 [Py HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOIIIBIO.
HN3Baekarr wuHpopManmMw u3 TaOIUI] ¥ JUArpaMM,
HUHTEPIPETUPOBATH TabJIMYHbIC JIaHHBbIE, OIIpENEIATh
HanOoJbIIee M HAMMEHBIIIEE U3 MTPECTABICHHBIX JaHHBIX.
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Harasinnas
reoMeTpus.
CummMmerpus

(6 )

Ocesas CUMMempust. lleHmpaJZbHa}l CUMMempus.

Ilocmpoenue cummempuunvlx Queyp.
Cummempus 6 npocmpaHncmee.

Pacno3HaBaTh Ha uepTexax U M300paKEeHUAX, H300paKkaTh OT
PYKH, CTPOMTBH C IOMOILBI0O UHCTPYMEHTOB (UTYpYy (OTpE30K,
JIOMaHyl0, TPEYrOJIbHUK, IPSAMOYTOJIbHHUK, OKPYKHOCTb),
CUMMETPUYHYIO JAaHHOW OTHOCUTEIBHO NIPSIMOM, TOYKH C
HAMpPaBJISIONIEH TOMOIIBIO.

HaxoauTh npuMepsl CUMMETPUH B OKPYXKAIOIEM MHpE.
MopeaupoBate u3 Oymaru nBe (UTYpHl, CHMMETPUYHBIC
OTHOCUTENIBHO IPSIMOH; KOHCTPYMPOBATh TI'€OMETPUUYECKHE
KOH(UTypaluu, UCIIOIb3ys CBOMCTBO CHMMETPHH, B TOM UHUCIIE C
MTOMOIIBIO IIU(PPOBBIX PECYPCOB C OMOPO HA AITOPUTM YUEOHBIX
NEUCTBUM.

Bobipakenus
¢ OykBamMu

(6 )

[TpumeneHnne OyKB IS 3aIMMCH MAaTEMATHYECKUX BBIPAKECHUN H
NpEeMIOKEHUN.  Bykgennvie  @ulpagicenus U YUCTOBblE
NOOCMAHOBKIU.

BykBeHHbIE paBeHCTBA, HAX0XKICHUE HEU3BECTHOI'O KOMITOHEHTA.
DopMyJIBL.

Hcnonb3oBath OyKBBI 1715 0003HAUEHHS YHCEN, MPHU 3alHCU
MaTEeMaTHYeCKUX  YTBEPXKICHHM, COCTaBISTh  OyKBEHHBIC
BBIPXECHHUS TI0 YCIIOBHIO 33/1a4H.

HccnenoBatb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCIIONB30BaTh OYKBBI JJISl UX 3QITHCH.

BouruncasiTe 4ncioBoe 3HaUueHUE OYKBEHHOTO BBIPAKEHUS MPHU
3a/IaHHBIX 3HAYCHUSAX OYKB C OMOPOM Ha aJTOPUTM YUEOHBIX
JICACTBUU.

3anuceIBaTH dopmyJnbi: nepuMeTpa u TITOIIATA
NpsSIMOYTOJIBHUKA, KBaJpara; JUIMHBI OKPYXXHOCTH, IUIOLIAJH
Kpyra; BHIMOJIHSITH BHIYHCJIEHHS 110 3TUM (HOpMyIIaM.
CocTaBiasith (POPMYJibl, BHIPAKAIOIMINE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IE€HA, KOJIMYECTBO,
CTOUMOCTbB; TPOU3BOJUTENLHOCTh, BpeMsi, 00bEM pPabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 ATUM (OpMyIIam.

HaxomuTh  HEW3BECTHBIH  KOMIIOHEHT  apu(METHUYECKOTO
JIEUCTBUSA.

Harasinnas
reoMeTpus.
Durypsl

YeTbIpEXYroNbHUK, [IPUMEPBHI YETBIPEXYT OJIBHUKOB.
[IpsMoyronbHUK, KBagpar: CBOWCTBA  CTOPOH,  YIJIOB,
OUaroHaJieu.

N300pakaTh Ha HETMHOBAaHHOW U KieT4aTod Oymare cC
HCIIOJIb30BaHUEM YepTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMM CBOMCTBAMMU: C

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,ClI'aéDIO
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HA IJIOCKOCTH
(14 )

napajuleIbHbIMU, MEPIEHAUKYISIPHBIMU, PaBHbIMU CTOPOHAaMH,
NpsIMBIMU ~ yIJIaMU W Jp., PaBHOOEIPEHHBIM TpPEyrojbHUK.
IIpensaraTs u 00CyX1aTh COCO0BI, ATTOPHTMBI [TOCTPOEHUS.
HccaenoBath,  UCHONB3YS  OKCIEPUMEHT,  HaOIIOJCHUE,
MOJEIIMPOBaHNE, CBOMCTBA  IpPsSMOYrOJIBHMKA,  KBajpara,
pa3duBaTh HAa TPEYTOJILHUKH C OTIOPON HAa BOIIPOCHBIH ILIaH.
O00CHOBBIBATH, ONPOBEPraTh C IMOMOUILI0 KOHTPIPUMEPOB
YTBEPKJIECHHSI O NPSIMOYIOJbHHUKE, KBaJpaTe, Paclo3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKICHHUS.

H3MepsATH U CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJIbI, B TOM
YHUCJIE€ B MHOT'OYTI'OJBHHKE, CPABHHUBATHL YIJIBI, PACIO3HABATh
OCTpBbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YTJIbI.

Pacno3HaBaTth, H300pakaTh OCTPOYT OJIbHBIH, IPSAMOYTOJIbHBIM,
TYIOYT OJIbHBIM, paBHOOEIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOJbHUKU (IpU  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BU3YaJIbHOU OIOpHI).

BobruucasaTh epUMETP MHOT'OYT OJIbHUKA, IJIOIIAb
MHOTI'OYTOJIbHHKA pa3OueHueM Ha MpsSIMOYTOJIbHUKH, HA paBHbIC
(Gurypsl, NCIOJIH30BaTh METPUUECKHE €ITUHHUIIBI U3MEPEHUS
JUTMHBI Y TTOMIAAH C OMOPOM HA AITOPUTM YUEOHBIX JCUCTBUH.
HUcnoab3oBarh NpUOIHKEHHOE U3MEPEHHe JJIUH U TUIOIIA e
Ha Kier4yarod Oymare, NpUOTMIKEHHOE U3MEPEHUE JUTUHBI
OKPYXHOCTH, ILIOIIAIN KpyTa.

I/I3MepeHI/Ie YIJIOB. Bunasr TPCYIrOJIbHUKOB.

[Tepumerp MHoOroyronpHuka. Ilmomans ¢urypsl. Dopmyibl
nepuMerpa W IUIOWAAU MpsiMoyronbHHUKa. [IpubmmxénHoe
HU3MEpPEHHE TUIOMAIu QUTryp.

IIpakmuueckas paboma «Ilnowads kpyeay.

IlonoxuTeabHBIE H
oTpuLAaTeJlbHbIE
qucaa

(40 u)

Lenbie qucha. Mooyns yucna, 2ceomempuyeckas | [IpuBOANTL TPUMePBHI HCIOIL30BAHUS B PEATbHOM KU3HU
unmepnpemayus Mooyis. Hucnosvie npomexnNcymxu. MOJIOKUTENBHBIX U OTPULIATEIBHBIX YUCEN.

H3o00paxkaTh 1enble YKcaa, MOJIOKUTEIbHBIE U OTPULIATEIbHbBIE
YHUClla TOYKaMU Ha YUCJIOBOM MPSIMOM, HCIOJIb30BATH YHCIOBYIO
MPSIMYIO U1 CPAaBHEHUS YHCEIL.

IIpumeHsiT TpaBH/IA CPAaBHEHHUS, YNOPSA0YUBATHL LIEJIbIC
YHCIIa; HAX00UmMb MOOYIb YUCTA.

®opMyIMPOBATH NPABUJIA BBIUUCIEHUS C TIOJOKUTEIbHBIMU U
OTpHUILIATEIbHBIMU YUCIIAMH, HAXOAMTh 3HAYEHHMS YHCIOBBIX

IlonoxurenpbHble U OTPHULATCIIBHBIC  YHUCJIA. CpaBHeHI/Ie
IMOJIOKUTCIIBHBIX W OTPULATCIBHBIX YUCCII. ApI/I(bMeTI/ILIeCKI/Ie
HeﬁCTBHH C IIOJIOKHUTECIIbHBIMHA U OTPULATCIIbHBIMA YHUCJIaMU.
Pelienne TeKCTOBBIX 3aad4.
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BBIPAKECHUM, coAepKaluX JNEUCTBUSA
C TIOJNIOKWUTENIBHBIMA M  OTPULATEIBHBIMU YHUCIAMH IIPH
HEOOXOIMMOCTH C OIOPOH Ha aJrOpUTM IpaBHJIA.

IIpyMeHATs CBOMCTBA CIOXKEHHMS U YMHOXCHHS UL
peoOpa3oBaHus CyMM U IPOU3BEICHUN.

IIpeacrasiienne [IpsamoyronbHas  cucTeMa  KOOPAMHAT Ha  IUIOCKOCTU. | O0BACHATHL M WUIIOCTPUPOBATH NOHATHE IPSIMOYTOJIbHON
AAHHBIX KoopauHatsl TOUKH Ha IJIOCKOCTH, adcLucca U OpANHATA. CHCTEMBl ~ KOOpJAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 v) CTonGyarsie 1 KPyroBble HATPAMMBL. TEPMUHOJIOTHIO; CTPOUTH HAa KOOPAMHATHOH IJIOCKOCTH TOYKH U
[Tpaktuyeckas padora «IlocTpoeHue quarpaMmy. (puryper Mo 3aJaHHBIM KOOPIMHATAM, HAXOMXMTH KOODIWHATEI
Pemenne  TekcTOBBIX  3ajgad,  COJEp)KAalIMX  JIaHHBIE, | TOUCK.
Ipe/ACTABICHHBIE B TA0NNIAX U HA JUarpamMMax. Yurate cTonbuaThie n KPYI'OBBIC Aarpammsl,
HHTEePNPETHPOBATH JaHHbIEC; CTPOMTh CTOJI0YAThIE AUArpaMMBbI.
Hcnoab3oBaTh HHPOPMALMIO, TPEACTABICHHYIO B TaOIuUIaXx,
Ha JMarpamMmax Ui pelIeHHs TEKCTOBBIX 3a/Jady M 3a7ad M3
peaIbHOM KU3HU.
Harasaunas IIpsimoyeonvubili napannenenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha yepTekKax, pUCYHKaX, OMHCHIBATH TUPAMHLTY,
reoMerTpus. KOHyC, — yuaunodp, wap —u  cgepa.  Hzobpadxcenue|npusmy, UWIMHAP, KOHYC, IIap, HM300pazkaTh HX OT PYKH,
®urypsol NPOCMPAHCMBEHHBIX puzyp. Ipumepor Pazéépmok | MOAeJIMPOBATh U3 OyMaru, IUIACTUJIMHA, NPOBOJIOKUM M Jp. C
B IPOCTPaHCTBE MHO202PAHHUKOS8, YUTUHOPA U KOHYCA. Hanpasistomeil nomomsto. IlpuBoauTs NMpHMepbl 00BEKTOB

(9w

OKPYXKAIOIIEr0 MUPa, UMEIOIINX (POPMBI Ha3BAHHBIX TEJI.
Hcnoab3oBaTh TEPMHHOJIOTHMIO: BepIIMHA, pPeOpPO, TIpaHb,
OCHOBAHME, BBICOTA, PAJUyC U JUAMETP, pa3BEPTKA.

H3yuarb, ucnonp3ys 3KCIIEPUMEHT, HAOIIOJEHUE, U3MEPEHUE,
MOJZICJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONHCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BBIABJIATHL CXOACTBA U Pa3IHYHA:
MEXIy IUPaMUION U IIPU3MOM; MEXAY LWIMHAPOM, KOHYCOM H
11apOM.

Pacno3snaBaTh pa3BEPTKU Mapajuiesenumnena, Kyba, NMpU3MBl,
MIApaMU/Ibl, KOHYCA, IWJIMHIPA; KOHCTPYUPOBAThH JAHHBIC TEJA
U3 pa3BEPTOK, CO3JaBaTb HX MOJEIM C HANPABILIIOLIEH
IIOMOILBIO.

lIpaxmuueckas paboma «Co3z0anue MoOernetl
NPOCMPAHCMBEHHBIX U2ypy.

Ilousmue o06véma, eounuyvt usmepenuss o006véma. O0vEM
NPAMOY20bHO20 napaiieienuneod, Kyoa, popmynvl 06véma.
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Co3gaBaTh MOJeU TPOCTPAHCTBEHHBIX ¢(uryp (u3 Oymarw,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPON Ha alITOPUTM y4eOHBIX
JIEHCTBUU.

H3mepsiTh Ha Moaeasix: [IUHBI pPEOEpP MHOTOTPAaHHUKOB,
JMaMeTp Iapa.

Bpruncasate mo  ¢opmynam: 00bEM  OPSAMOYTOJIHHOTO
napajuiejenunena, Ky0a; HCIOoiIb30BaTh €IMHUIBI HW3MEpPEHUs
00BbEMa; BBIYUCJIATHL OOBEMBI TEJ, COCTABICHHBIX W3 KyOOB,
napasuiesIenue/0B; pelaTh 3a4a4u C peaJbHbIMU JaHHBIMHU C
OIOpPOH Ha CIIPaBOYHYIO HH(POMAIIUIO.

IloBTOpeHue, [ToBTOpEHUE OCHOBHBIX MOHATHH M METOAOB KypcoB S5 M 6 | BbIYHMCJIATH 3HAUCHHUS BHIPAKCHUIA, COACPKAIINX HATYpPaIbHBIC,
o0o0menne, KJIacCOB, 0000IIEHNE U CHCTEMaTH3alNs 3HAHUH. Hensle,  MONOKHUTEIbHBIE WM OTPUIATENFHBIE  YHCIA,
crucTeMaTU3aALMA OOBIKHOBEHHbIE U JIECATUYHBIE  JOpoOW,  BBINOJHATH
(20 v) npeoOpa3oBaHUs YHCEN M BBIPAKEHHH MPU HEOOXOIUMOCTH C

HaMpaBJISIONIEH TOMOIIIBIO.

Br10upaTth c10co6 CpaBHEHHUS YHUCEN, BEIYMCICHUN, IPUMEHATD
CBOIicTBA apu(PMETUUYECKUX ACUCTBHMA S PANMOHATAZAINH
BBIYHCIICHHIA.

PemaTe npocreimme 3a1a4y U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul pELICHUsd 3a1ad U3 JIPYrux
MIPEAMETOB.

Pemats npocreiinmmue 3a1a4u pa3HbIMHU CIIOCOOAMMH.
OcylecTBJIATL CAMOKOHTPOJIb BBIIIOJIHAEMbIX JACUCTBUM U
CaMONPOBEPKY PE3yJIbTaTa BEIYMCICHHM.

TEMATHYECKOE IINTAHUPOBAHUE YYEGHOTI'O KYPCA «AJITEBPA» (10 I'OAAM OBYYEHMUA)
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MYHULUWNAJNTIbHOE KASEHHOE OBLLEOBPA3OBATEJIbHOE YYPEXXQEHUE 26.09.24 11:11 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPEAHSAA OBLLEOBPA30OBATEJIbHAS LUKOJIA", KuHuenb
ApTyp Cepreesuy, vpekTop




7 knace (He menee 102 u)

Haszeanue
pa3nena (Tembl)
OcHOBHOe coJepKkaHue OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4aI0IIUXCS
Kypca (4ucio
4acoB)

Yucaa n [ToHsTHE palIMOHATIBHOTO YUCTIA. CucTeMaTH3HPOBATh M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX

BBIYHCJICHHUS. Apudmernueckue IeUCTBUS C PallMOHATFHBIMUA YHCIIAMHU. U IECATUYHBIX TPOOsX.

PanuonanbHbIe CpaBHeHue, ynops104MBaHUE PAIIMOHATBHBIX YHCE. CpaBHHMBATH M YNOPAJ0YHUBATHL APOOH, TPeOOPa30OBHIBAS MTPU

qyucjaa Crernenp ¢ HaTypaJbHBIM TTOKA3aTEIIEM. HEOOXOAMMOCTH  JECSATHYHBIE JpOoOM B  OOBIKHOBEHHEIE,

(25 u) Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOU, MPOLEHTHI U3 PeaTbHON | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
MPaKTUKH. NECITUYHYIO IPOOb.
[lpu3zHaku  nenUMOCTH,  pasfiokeHuss Ha  MHoxuTend |[IpumMeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPHUEMBI
HaTypaJbHBIX YUCEI. BbIYMCJICHNsI 3HAYEHHUH POOHBIX BBHIPAKeHHH, COIEpKaIINX
PeanbabIC 3aBUCHMOCTH. [Ipsimas i oOparHasi | OOBIKHOBEHHBIE W JECSITHYHBIE JPOOHM: 3aMEHSTh MpH
IIPONOPLIMOHAIBHOCTH. HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH U

OOBIKHOBEHHYIO JIECSITUYHOH, PUBOANTH BBIpAXKEHUE K (opme,
Haubonee yIHOOHOM s BBIYUCIEHHUH, NpeoOpa3oBHIBATH
IpoOHBIE BHIPAXCHUS HAa YMHOKCHHE W JEJIEHHE JECATHYHBIX
npo0eit K JEWCTBHSM C IIETBIMH YMCIIaMH (TIPH HEOOXOAUMOCTH C
HaIlPaBJIAIOIIEH TOMOILBIO).

IIpuBoaUTH YHCI0BbIEe W OYKBEHHbIE NMPUMeEPHI CTENCHH C
HATypaJbHBIM IIOKa3aTeJeM, OOBSICHSAS 3HAYCHUS OCHOBAHUS
CTENIEHH U IOKa3aTeNs CTENEHH, HAXOAUTh 3HAUYEHUS CTEeleHEeH

Bia "' (@ — 1I060e PaIMOHATBHOE YHCIO, N — HaTypaTbHOE
YHCJIO) C OMOPOM Ha CIPaBOYHYIO HH(OPMALIHIO.

[loHuMaTh cMBICA 3aMHCH OOJBIIHX YHCEJ € MOMOLIbIO

AeCATUYHBIX Apodeii u creneHel unciaa 10, npuMEHITh UX B

peajbHbIX CUTyalHsX.

IIpuMeHsATh IPU3HAKK EIMMOCTH, Pa3JI0KEHNU HA MHOXHUTEIN
HaTypaJIbHbIX YHCEIL.

Pemartp npocreiilme 3a5a4u Ha 4acTH, IPOLIEHTHL, IPOMOPLIUH,

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,Cngé:IO
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Ha HAXOXJICHHE IpoOu (IIPOLIEHTA) OT BEJIMUMUHBI U BEJIMUMHBI IO
e€ apobm (mporeHTy), 1podu (IPOoIEeHTa), KOTOPBIA COCTaBIISET
omHa BemuuuHa OT  Apyroi. IlpuBoauTh, pasduparn,
OLIEHUBAThH PA3IMYHBIC PEUICHUs, 3aIIUCH PEIICHUI TEKCTOBBIX
3a/ad.

Pacno3HaBaTh U 00BSICHATH, OMUPAsCh HA ONPEACTICHUS, PSIMO
IPOTIOPIIM OHAIbHEIE u 00paTHO MPONOPIIUOHAEHBIE
3aBUCHUMOCTH MEXAY BEIMYMHAMU; NPUBOAUTH MPUMepPbI 3TUX
3aBUCHMOCTEHl W3 pealbHOro MHpa, U3 JPYIHX Yy4eOHBIX
MPEMETOB.

Pemate mpocreiiniie NMpakTUKO-OPHUEHTHPOBAHHbIE 3aJa4u
Ha  Apo0W, TPOLEHTbI, MNpPSIMYWW H  00paTHYyIO
NPONOPUUOHAIBLHOCTH, IPOMOPIMH.

Aaredpanyeckue

BbIPAKEHHS
(27 )

bykBenHsble BolpaxxkeHus. [lepemennslie. J[omycTUMBIE 3HAYCHUS
nepeMeHHbIX. DOpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPRKEHUH, paCKphITHE CKOOOK
U TIpUBEICHUE TTOTOOHBIX CIaraeMpIX.

CBOMCTBA CTENEHU C HATYPaIbHBIM I1OKA3aTEIIEM.
MHoOro4eHs!. Cnoxenue, BBIUUTAHUE, YMHO)KEHHE
MHOTOWICHOB.  DOpMynbl  COKPAIEHHOIO  YMHOXKEHUS.
Pa3noskeHne MHOrOWIEHOB HA MHOXKHTEIIH.

Osaaners Ha  0a3oBOM ypoBHe  anreOpanyeckoi
TEPMUHOJIOTHEH M CHMBOIIMKOH, MPHMEHSTh €€ B Iporecce
OCBOEHHS y4eOHOT0 MaTepuana.

Haxoauth 3HadYcHHsS OYKBEHHBIX BBIPQKCHHN TMPHU 33JaHHBIX
3HAYCHUSX OYKB; BHITIOJHSITH BEIYUCICHHS IO (hopMyIIam.
BoInoHATH peoOpa3oBaHUs 1IEJIOT0 BBIPAKCHHSI B MHOT OWJICH
IPHUBEICHUEM IMOJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL YMHOKEHHE OJHOWICHA HAa MHOTOWIEH W
MHOTOYJICHA Ha MHOTOWIEH, MPUMEHATH (OpPMYIbl KBajpara
CyMMBl H KBaJipaTa pa3HOCTH C OINOPOH Ha CIPABOYHYIO
HH(OpMAITHIO.

OcyliecTBJIATH PA3TOKEHHE MHOTOWICHOB Ha MHOXHTEIU
myTéM BBIHECEHUS 33 CKOOKH OOIIETr0 MHOXKHTEJS, IIPUMEHEHUS
bopMyNBl  pa3HOCTH KBaapaToB, (opMyn  COKpamEéHHOTO
YMHOXEHHS C OMIOPO Ha CIIPABOYHYIO HH(OPMAITHUIO.
IIpumeHsiTh MpeoOpa3oOBaHHE MHOTOWICHOB [UISI PEIICHUS
pPa3MYHBIX 33724 W3 MaTEMaTHKH, CMEXHBIX IPEJIMETOB, U3
peabHOM MPaKTHKH.

3HAKOMHTBCS ¢ UCTOPHEll Pa3BUTHS MATEMATHUKH.

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,Cll'géIO
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YpaBHeHus
U HepaBeHCTBAa
(20 9)

VYpaBHeHue, IpaBuia

PaBHOCUJIBHOCTb YPaBHEHMIA. NpaBuJIa repexoaa OT UCXOAHOIO0 YPAaBHEHMS K pABHOCUIIBHOMY

JIuHeliHOEe ypaBHEHUE C O

[IEPEMEHHOMN, pellieHNE JINHEWHBIX ypaBHEHUN. Pellenne 3a1a4 | 4ucao KOpHEM ypaBHEHHMS.

C IOMOLIBIO YPABHEHHUH.

Jluneiinoe ypasnenue c 08ymMs NepemMeHHbiMU U €20 2paguk. |TMHEHWHOTO ypaBHEHHS C IBYMs IIEPEMEHHBIMHU.
CucreMa JIByX JIMHEHHBIX ypaBHEHUH C ABYMS nepeMeHHBIMU. | CTPOMTh B KOOPJMHATHOM IIOCKOCTH TpauK JIHHEHHOTrO

Pemienne cucrem ypas
CHOCOO0M CITOKEHHUS.

npeoOpa3oBaHUs ypaBHeHus, | PemiaTs TMHEITHOE YpaBHEHUE C OJJHOM MEPEMEHHOMN, MPUM eHAS
JTHOM TepeMEeHHON emy Oonee npoctoro Buja. [IpoBepsiTh, SABISETCS JTH KOHKPETHOE

IMonOupars npumepbl Map 4YUCEI, SBIAIOUIUXCA pPEIICHUEM

HEHUN CrmocoOOM TOJCTAaHOBKM U |ypaBHEHHS C JBYMsS IIEPEMECHHBIMH (IIpU HEOOXOIUMOCTH C
UCTIOJIb30BaHHEM CMBICJIOBOM OIOPBI); MOJB3YSICh TpaduKoM,
NPUBOIMTH PUMeEPbI PELICHUS YpaBHEHUS.

HaxoauTe pemieHue CUCTEMBl JABYX JIMHEHHBIX YPABHEHUU C
JBYMs IIEpEMEHHBIMU C ONIOPOU Ha JITOPUTM Y4EOHBIX JeHCTBHIA.
CocTaBJiITh U pelmiaTh ypaBHEHUE WIH CUCTEMY YpPaBHEHHH 1O
YCIOBUIO 3a/ladl, MHTEPIPETUPOBaTb B COOTBETCTBUM C
KOHTEKCTOM 3aJlaud TMOJYYEHHBIH pe3ylbTaT ¢ OMNOpOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpagukm.
DyHKUUH
(24 )

Koopaunara Touku Ha npsamoii. YnciioBble MPOMEKYTKHU. HN300paxkaTs Ha KOOPAMHATHOM pAMO TOYKH,
PaccrosiHne Mexay 1ByMsl TOUKaMU KOOPJAWHATHOM MPSMOM COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH,

[TpsimoyronbHas cucrema
rpauKoB, 3aJaHHBIX (Hop
3aBHCHUMOCTEM.

[Tousitne dynknuun. ['padux Gynkimu. CpoicTBa (QYHKIHI. |3aAaHHBIX (OpMyJIaMH, B TOM 4YHCJIE C MOMOIIBIO LU(POBBIX

Jluneitnas  QyHKIMS.

byukimu. I'paduk Gynkuuun y = kx + b. I[IpuMeHsiTh, H3y4YaTh NpPeUMYUIECTBA, MHTEPHPETHPOBATH

KOOpJUHAT Ha MIOCKOCTU. [IpuMephl | MHTepBalIbl; 3aMCHIBATh UX Ha alreOpandeckoM si3bIKe.
Mynamu. UreHue rpadukoB peatbHbIX | OTMEYaTh B KOOPAMHATHON MJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh T'paUKUd HECIONKHBIX 3aBHCHUMOCTEH,

[Toctpoenne rpaduka JHHEHHOH | TabopaTOpHid.

rpaduuecKuil crocod npeacTaBIeHUs U aHAIN3a pa3sHOOOpa3HOM
KU3HEHHOU MH(OpMAaLIUH.

OcBauBaTb Ha 6a30BOM YpOBHE MOHATHE (QYHKIUH, OBJIAJECBaTh
(yHKUIHNOHAIBHON TEPMUHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHkimoo Y = kx + b, omuchiBaTh
e€ CBOIWCTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(pduimeHToB K u b
(Tpr HEOOXOAMMOCTH C OMOPOM Ha AIITOPUTM TIPABHUJIA).
Ctpouts rpaduku muHeiHON QyHKINU, QyHKIUU Y = KX + b
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Hcnoab3oBaTh HM(pPOBHIE pecypebl 1Sl TOCTPOSHHS TPapHKOB
(GyHKIUHI 1 U3y4eHHs UX CBOWCTB.

[IpuBOAUTE IPUMEPHI JIMHEMHBIX 3aBUCUMOCTEN B PEaJIbHBIX
rpoleccax U sBJICHUSIX.

IloBTOpEHME
M 00001IeHHE
(6 1)

[ToBTOpEHME OCHOBHBIX MOHATUM W METOJOB Kypca / Kiacca,
0000111eHYE 3HAHU.

BriOupath, mNpHUMEHATb CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHUN  BBIPAKEHHUH,  peLICHUS
ypaBHEHUH MPU HEOOXOAUMOCTH C HAPABJISIONIEH TOMOILBIO.
OcCymiecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUM U
CaMOMPOBEPKY pe3yabTaTa BBIYHCICHHUH, MpPeoOpa3OBaHUM,
IIOCTPOECHUM.

Pemartp npocreiimme 3aga4m U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUsS U1 DPEIICHUs 3anad M3 JIpYrux
IIPEIMETOB.

Pemarp mnpocreiilime TeKCTOBBbIC 3aJa4H,
BbLIOUPATH CIOCOOBI PEUICHUS 3a]1a4u.

CpaBHUBATD,

8 kaacc (ne menee 102 u)

Ha3zBanue
pa3nena (TemMbl)
Kypca (4ucio

OcHOBHOe coJepkaHue

OcHOBHBIE BU/IBI 1€SITEJIbHOCTH 00y4al0IMXCS

4acoB)
Yuciaa u KBanparsblii kopeHb u3 uucia. [lonamue 06 uppayuonanvrom | @OpMyInpoBaTh onpeaejeHne KBaJIpaTHOr0 KOPHS M3 YHCIIA,
BbIYMCJIEHHS. yucne. JlecamuyuHvle NPUOIUNCEHUS UPPAYUOHATHBIX YUCE]L. apu(MeTHYecKoro KBaapaTHOrO KOPHS MpPHU HEOOXOAMMOCTH C
KBaapartnbie Jeticmeumenvuvle yucna. CpasHenue OeticmeumebHulX Yucesl. | BU3yaabHOU OMOpOH.

KOPHH

ApubdmMeTnuecKkuii KBaJIpaTHbIA KOPEHb.

[IpuMeHsATH Onepanyio HM3BICUEHHUS KBAJAPATHOIO KOPHS W3
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(1549) VpaBHeHHue BHaa X° = a. 4HCIIa, MCMOJb3YS IIPU HEOOXOAUMOCTH KAJIbKYJIATOP.
CaoiicTBa apudmeTnyecKux KBaJIpaTHbBIX KOpHEH. | OueHUBATh  KBaJpaTHblE KOPHU IEJIBIMM  YHUCIAMU U
[IpeoOpa3oBaHue  YHCIOBBIX  BBIP@KEHUH,  COJEpXKAIUX | AECATUYHBIMU JIPOOSIMH.
KBaJIpaTHbHIE KOPHHU. CpaBHMBaTh ¥  yNOPAJOYHMBATH  palMOHAJbHBIE U
WppallMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBI0 KBaJpPaTHBIX
KOpHEH MpHU He0OXOAMMOCTH C HAPaBJISIIOIIEH TOMOIIBIO.
HccnegoBate ypaBHEHME x2 = a, HaxXOOUTb TOYHBIE W
npubnxEénnbIe KopHH ripu a > 0.
HccienoBatb cBoOWCTBA KBAaJAPATHBIX KOPHEH, MPOBOJSA
YHCIIOBBIE OKCIEPUMEHTHl C MCIOIb30BAaHUEM KaJbKyJIATOpa
(komMmBIOTEPA).
IlpumeHsATh cBoOiicTBAa apuMeTHYECKHMX KOpPHeH uIs
npeo0pa3oBaHus BbIPasKeHUI.
BpmmouHATL mnpocTeiilmine NpeodOpa3oBaHUN  BHIPAXKCHMUIA,
CoJiepKalliX KBaJlpaTHble KOpPHHU. BpIpakaTb NmepeMeHHbIE W3
reoMeTpHUecKUX U pu3ndeckux GopmMys Ipu HEOOXOAUMOCTH C
OIIOPOM Ha IIPABUIIO.
BoruncasiTe 3Ha4eHHs BBIPAXKECHUMN, COJIEpKAIIMX KBaJpaTHbIE
KOpHH, UCIOJIb3Ysl IPU HEOOXOIUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO0I€ pelIeHUS 3a7ad  dJIEMEHTapHbIE
MIPE/ICTaBJICHUSI, CBSI3aHHbIE C NPUONMKEHHBIMU 3HAUYEHUSMU
BEJIMYHUH.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MaTEeMATHKH.
Yucna u Crenens ¢ nenbiM nokazateneM. CtangapTHas 3anuch yucia. | PopmyanpoBaTh onpeaeeHne CTEIEHU C LEJbIM I10Ka3aTeleM
BbIYHCJICHHS. Pa3zmMepbl 00bEKTOB OKPYKAIOLIEro Mupa (0T 3JIEMEHTApHBIX | (IPH HEOOXOIMMOCTH 110 BU3YyalbHOM Omope).
Crenennb YacTUL[ 0 KOCMUYECKHX OOBEKTOB), AIUTENBbHOCTH Ipoleccos | [IpeacTaBasTh 3anuch OOIBIINX U MAJIBIX YHCEI B CTAaHIAPTHOM
¢ HeJIbIM B OKpPY’KalOIlleM MHUpE. Buse. CpaBHMBaTh uucila M BEJIMYMHBI, 3allMCaHHBIE C
noKaszarteJjieM CBOMCTBA CTENEHU C LIETIBIM IIOKA3aTEIIEM. UCIOIb30BaHueM crenenu 10.
(79) Hcnonb3oBaTrhy 3amMch 4ncel B CTAaHAAPTHOM BHJIE JUIA

BBIPQXEHUSI pa3MEpPOB OOBEKTOB, JUIMTEIBHOCTU IPOLECCOB B
OKPY’KaIOILlEM MUDE.
DopMyJIHMPOBATh, 3alIUCLIBATL B CHMBOJINYECKOil dopMme U
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HUIIOCTPUPOBATH NIPpUMEpaMu CBOICTBA CTENEHU C O ECJIBIM

nmokaszareneM (MpU  HEOOXOJUMOCTH C  HCIOJIh30BAaHHUEM
BU3YaJIbHOH OMOPHI).
IIpuMensiTh  cBOMicTBA CTemeHW i1 IpeoOpa3oBaHUs

BBIPOKCHHH, COJEpPKAIIMX CTENEHU C IENBIM TOKa3aTelieM C
UCIOJIb30BaHUEM CHpPaBOYHOW HHPOpManuu. BbINOJIHATH
AeWCTBHUA C YHCIAMHU, 3alHCAaHHBIMM B CTAHJAPTHOM BUJE
(YMHOXEHHE, IeJICHNE, BO3BEICHHUE B CTCIICHB).

Auareopanuyeckue |KBagparusiii TpéxuieH. Pa3noxkeHune kBaapaTHOro tpéxwicHa | Pacmo3HaBaTh  KBaJpaTHBIH  TPEXWIEH,  yCTaHABJIWBATH

BbIPaKeHHS. Ha MHOXKUTEJIH. BO3MOXKHOCTH €TI0 Pa3I0KEHUs] HA MHOXKUTENH.

KBaaparusblii PackiaapiBaTh HAa MHOMKMTEJM KBaJIpaTHbIA TPEXWIEH C

TPEXUJIeH HEOTPHUIIATEIBLHBIM JTUCKPUMHUHAHTOM IIPH HEOOXOIUMOCTH C

5u) OIOPO Ha aNTOPUTM MPABUIIA.

Adaredopanyeckue | AnreOpamdeckasi 1poOb. JlomycTumblie 3HaUSHHS IEPEMEHHBIX, | 3anmuchbIBaTh anreOpandeckue BoipakeHus. HaxoauTh 001acTh

BbIPasKeHMSI. BXOJAIINX B anreOpandeckue BoipakeHus. OCHOBHOE CBOMCTBO | ONIPEICIICHUs] PAllHOHATBHOTO BBIPAYKEHUS.

Aaredpanmyeckasi | anreOpandeckoit 1pobu. Cokparienue Ipooei. BbINOJIHATH YKCIIOBBIE MOJICTAHOBKH M BBIYMCIATH 3HAUCHUE

ApoOb Cnoxenue, BBIUYMTAHMUE, YMHOKEHUE u JeNieHue | TpoOH, B TOM YHUCIIE C TTIOMOIIBIO KATBKYJIISTOpA.

(15 v) anrebpanueckux apobeil. IlpeoOpa3zoBanue  BbIpaxeHwHil, | POpMyYJIMPOBATH OCHOBHOE CBOMCTBO alreOpandeckon qpodu u

COJIepIKaIINX anredpandeckue Ipoou. NPUMEHSITH €ro JUTsl TpeoOpa3oBaHusl IpoOeii.

BuInmoyiHATL JelicTBUSI ¢ anreOpanveckKuMu JApoOsSMU TIpU
HEOOXOAMMOCTH C HampaBistoONmeld MmoMomipio. [IpuMeHsITh
MpeoOpa3oBaHus BBIPAXKCHUN IS pelieHus 3anad. BeIpaxkarh
nepeMenHble u3 Qopmyn (PU3NYECKUX, TECOMETPHUYECKHX,
OMKCHIBAIOIINX OBITOBBIC CHUTYallMM) TPH HEOOXOAMMOCTH C
HaIpaBJIsOIIEH TOMOIIBIO.

YpaBHeHusn KBanparnoe ypaBHenue. Henonnoe kBagpaTHoe ypaBHeHue. | Pacmo3HaBaTh KBaJipaTHBIC ypaBHEHUSI.

U HepaBeHCTBA. dopMyita KOpHEN KBaIpaTHOIO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OpMYJay KOpHEH KBaJpaTHOTO YpPaBHEHHS;

KBanpartubie Pemenune ypaBHeHuii, cBoasmmxcs K kBaapatHbiM. [IpocTteiinue | pemiaTe KBaJpaTHble YPaBHEHHUs — TIOJHBIC U HEMOJHBIE (C

YPaBHEHUS JIPOOHO-pAllMOHATILHBIC YPABHEHHUS. WCIIONIb30BAaHUEM CIIPABOYHON MHGPOPMAITUN).

(15 v) Pemenne TekcTOBBIX 3amad ¢ NOMOUIBIO  KBajpaTHbIX | [IpoBoauTh mpocreiiline  HMCCIeI0BaHMSI  KBAJApPaTHBIX
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YpaBHEHUN. YpaBHEHUH.

Pemath ypaBHeHusl, CBOASIINECS K KBaJPaTHBIM, C TOMOIIIbIO
npeoOpa3oBaHMi U 3aMEHOM MepeMEHHOM € ONOPOM Ha aJrOpUTM
IpaBuUIa.

HaOurogatb M aHAJIM3MPOBATH CBA3b MEXKIYy KOPHSAMU H
K03((pumeHTaMu KBaAPaTHOTO YPaBHEHUS.

Ipumenamo meopemy Buema ons peuienus
3a0au (¢ ucnonv3zosanuem oopasya).

Pemiath TekcTOBBbIE 3aJa4d ajareOpanvyeckuM CIOCOOOM:
MEPEXOAUTh OT CIIOBECHOW (OPMYIMPOBKH YCIOBHS 3aaud K
anredpanveckoil MoJenH MyTEM COCTaBJIEHMs ypaBHEHHs (IIpU
HEOOXOIUMOCTH C  HamNpaBiSIOIEH  MOMOIIBIO);  pemaTh
COCTaBJICHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS € MCTOPUEH pa3BUTHSI anreOpshl.

YpaBHenust JluHeliHOe ypaBHEHHE C ABYMS NEPEMEHHBIMH, €ro rpaduk, | Pacmo3naBaTh JIMHEITHbIC YpaBHEHUS C ABYMS TIEPEMECHHBIMU.
U HePpaBeHCTBA. MIPUMEPHI PEIIeHUs] YPABHEHUH B IIENIBIX YHCIIaX. Crpouth rpaduKku JHUHEWHBIX YpaBHEHHH, B TOM YHCIE
CucreMbl Pemenue cucrteM AByX JIMHEMHBIX YpaBHEHHH C JABYMs |MCIOJb3Yys HUu(poBble pecypchl (IIpy HEOOXOAUMOCTH C
YPaBHEeHUM nepeMeHHbIMH. [IpuMepbl  pelleHus CUCTEM HEJIMHCHHBIX | OIOPOM Ha ajJrOpUTM yueOHBIX JIeHCTBUM).
(13 ) YpaBHEHUH C ABYMsI IEPEMEHHBIMU. PaznuuaThs napajuiesibHble M MEPECEKArONINecs MPsIMbIE O UX
I'pajuueckas  unmepnpemayus — ypaeHenus ¢  O8YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08V ML NepeMEHHbIMU. Pemarp cucreMbl [ABYX JIMHEHHBIX YpaBHEHHUH C JByMs
Perrenre TeKCTOBBIX 3a/1a4 C TOMOLIBIO CUCTEM YPaBHEHMIA. NEPEMEHHBIMH MOJICTAHOBKOW U CIIOKEHUEM.

Pemate npocrenme CUCTEMBI, B KOTOPBIX OJJHO U3 YPABHEHHU
He SIBJIAETCS IMHEWHBIM IIPU HEOOXOAMMOCTH € HalpaBJIAIOLIEH
IIOMOMIBIO.

IlIpueooumsv  zpagpuueckyro  unmepnpemayuio  peuienus
VpasHeHus ¢ 08YMs NepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMs
nepemeHHbIMU.

Pemiath TeKCTOBbIE 32Ja4H ANreOpandecKuM CIIOCOOOM.

YpaBHeHnust UYuciioBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMpPOBATH cBoOiicTBa YHCIIOBBIX HEpPAaBEHCTB,
1 HEpaBeHCTBA. HepaBseHcTBO ¢ 0HOM NIepeMEHHON. JIMHEHBIE HEPABEHCTBA C | WIIIIOCTPUPOBATH UX HA KOOPAUHATHOU MPSIMOU.
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HepasencrBa OJHOW MepeMEHHON M ux pemieHue. CHCTEMBbl JIMHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1ay.
(12 u) HEPABEHCTB C OJHON MTEPEMEHHOMN U UX PEIICHUE. Pemiath JMHEHHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOM,
N300paxeHne penieHus JMHEHHOro HepaBEeHCTBA U UX CHUCTEM | M300pakaTh pellieHrne HepaBeHCTBA HA YHCIOBOM MPSMOIA.
Ha YUCIIOBOM IPSIMOM. PemiaTh crcTeMbl JIMHEHHBIX HEPABEHCTB, N300paXKaTh pEeIICHHE

CHCTEMbI HEpAaBEHCTB Ha YMCIOBOM MPSIMOM MPU HEOOXOIUMOCTH
C BU3YaJIbHOM OMOpPOiA.

DyHKIUN. [Tousitne ¢ynkumuu. OOMACTb ONMpPENETIEHUS] U MHOXECTBO Hcnoab3oBath  QYHKIMOHAIBHYIO ~ TEPMHUHOJIOTHI)  H

OcHoBHBbIE 3HaueHui pyakmuu. CriocoObl 3a1aHus (yHKIIHA. CHUMBOJIHKY.

MOHSTHS I'paduk ynkuuu. CpoiicTBa GyHKIMH, UX OTOOpakeHHE Ha | BIumcasTh 3HaYeHMsl (QYHKIUH, 3aaHHBIX (GopMmyaamu (pH

(5u) rpaduke. HEOOXOJUMOCTH HUCIOIB30BaTh KaIbKYJIATOpP); COCTABISATH
TA0IUIbI 3HAYeHH I ()YHKIUH.
Ctpouth no TouKkam rpapukn QyHKITUH.
OnucepiBaTh cBOIicTBa (YHKINUU HA OCHOBE €€ rpaduuecKoro
MPEJICTaBICHUsT NpU  HEOOXOJUMOCTH C  HaIlpaBJsioIen
MIOMOLIBIO.
Hcnoab3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHI)  H
CHMBOJIUKY.
HccnenoBath mnpumepsl rpa@uKoB, OTPAXKAIOUIMX peabHbIe
npoueccel U sABieHUsA. IIpuBOAMTHL NpHMepPBI IPOLECCOB U
SIBJICHUM C 3aJJaHHBIMH CBOMCTBAMM.
Hcnoab30BaTh KOMIBIOTEPHBbIE POrPAMMBbI /17151 [IOCTPOEHUS
rpadukoB GyHKINN U U3ydEHUS UX CBOMCTB

DyHKIUH. Urenne wu moctpoeHue rpadukoB ¢yHkuuid. Ilpumepsi| HaxoauTh ¢ moMombio rpadpuka GyHKIHME 3HAYCHHE OJHOU U3

YucaoBbie rpadukoB QYHKIUH, OTPAXKAIOUINX PeaTbHBIE MTPOLECCHI. paccMaTpuBaEMbIX BEJIMUMH 10 3HAYEHUIO JIPYrOil.

pyHkuuu OyHKINH, OIKCHIBAIOIINE PSIMYIO u o0paTtHyIo | B HECIOXKHBIX CilydasX BbIpaaTh (POpMYJ10il 3aBHCHMOCTH

99 MIPONOPIIMOHATBHBIC 3aBUCUMOCTH, UX rpaduku. ['unepbona. | MeX1y BETUUMHAMU.

I'padux GyHKmn Yy = X2.
Oyaxmuu y = X2,y = X,y = x5,y = ki epaguueckoe

peuienue ypasHeHuti U CUCmem ypasHeHUll.

OnuceiBaTh XapakTep W3MEHEHHS OJHOM BEIUYHMHBI B
3aBUCUMOCTH OT U3MEHEHMS IPYrou

Pacno3snaBath BuIbl u3ydaemblx ¢GyHknmidi. Iloka3piBaTh
CXeMATHYEeCKH IIOJIOKEHHE Ha KOOPJWHATHOM INIOCKOCTH

rpadukoB GyHKIUN BUga:y = NG y = X3,
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y=Vxy =k

HUcnoab3oBaTh PyHKIUOHAIBHO-TPadHUECKHE
NPpeICTABJICHNS JUIsl pELICHUS U UCCIEA0BAHUS YPaBHEHUN U
CUCTEM ypaBHEHUH.

IIpumensTs unppoBbie pecypebl IS MOCTPOSHUS TpapuKOB

GbyHKIH.

IloBTOpEHME
H 00001IeHHE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATUA U MeTOA0B KypcoB 7 u 8 |IlpuMeHSITb CHOCOOBI CpPaBHCHMS  YHCEN, BBIUMCIICHUN,
KJ1accoB, 000011eHNE 3HAaHUM. peoOpa3oBaHUi BbIPAXKEHUM, pellIEHUS] YPaBHEHUH.
OcCymiecTBJIATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BBIYHCICHUHN, MpPeoOpa3OBaHUM,
IIOCTPOEHUH.

Pemats 3agaum W3 peajJbHOM JKWU3HU, TPUMEHATH
MaTeMaTUYeCKUe 3HaHUs JUIS pElIeHUs 3aJad M3 JIPYyrux
MIPEIMETOB.

Pemathb TeKkcTOBBIE 3271a4M, CPABHUBATh, BLIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (ae menee 102 u)

Ha3Banue
pa3aesia (TeMbl)

OcHOBHOE coiep KaHue OcHoOBHbBIE BU/bI 1€ATEJIBLHOCTH 00y4aI0IINXCS
Kypca (4uciao
4acoB)
Yucaa n ParnonanbeHble 4ucnia, uppayuoHanvbhsie 4ucid, KoHeyHvle u|Pa3BHBATH TPEACTABJEHHsI O UHUCIAX: OT MHOXECTBA
BBLIYHCJICHHS. beckoHeunble oecsamuynvie opoou. MHoocecmeo | HaTypallbHBIX YHCET 10 MHOXKECTBA JICHCTBUTEIILHBIX YUCEIL.
JlelicTBUTEIbHBIE |OelicmeumenbHblX — yucen, Oeticmeumenvbhvle yucia Kaxk|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEJICTaBIICHUS
1 (W £ beckoHeunble decamuunvie Opobu. Bzaumno oonosnaunoe JNEUCTBUTENHHOTO YKCa KaKk OECKOHEYHOW NECATUYHON IpooH,
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99 coomeemcemeue Mexcoy MHONCECMBOM OetUCmEUMENbHbIX Yucel | IPUMEHSITh  JICCATUYHbIE TNPHOMKEHUS pAlMOHAIBHBIX U

U MHOHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HPPAIMOHATLHBIX YHACEI.
CpasHenue  Oelicmeumenvhvix — 4ducel,  apugmemuyeckue |3anucvliéams, CcpasHueams u ynopsaoouueamso
oelicmeusi ¢ 0elUcmeumenrbHbiMuU YUCTAMU. oelicmeumeJibHble Yucid.

[TpubnnxEHHOE 3HaUEHNE BETMUUHBI, TOUHOCTb IPUOIKEHNS. | BBINOJIHATB, coueTas YCTHBIE | IHCHhMEHHBIE TIPUEMBI,
Oxpyrnenune umcen. Ilpukuaka U oOueHKa pe3ylbTaToB | apuMeTHYecKHe eHCTBHS C PpAUOHAIBHBIMM YHUCIAMH;
BBIYUCIICHUM. HAXOAUTh 3HAYEHUs CTEIEHEW C LEJIbIMU IIOKa3aTelIMU H
KOPHEH; BBIYHCJIATH 3HAYCHUS YUCIIOBBIX BBIPAXKCHUM.
IHosryunTh mnpeacTaBjeHHe O 3HAYMMOCTH JECHCTBUTEIIBHBIX
YHUCEN B IIPAKTUYECKON EATEIbHOCTH YEJIOBEKa.
AHAJIM3MPOBATL M [J€JaTh BBIBOABLI (I10CJIe COBMECTHOIQ
aHAJIM3a) O TOYHOCTU NPHUOIMKEHMs NEHCTBUTENBHOIO 4HCIIa
IIpU PELICHUH 3a7au.

OKpyriasiTe JNEHUCTBUTEIBHBIE UYNCIIA, BBINOJIHATHL NPHUKHAKY
pe3yiapTaTa  BBIYMCIICHUN, OWEHKY 3HA4CHUH  YHCIIOBBIX
BBIPAKCHUIA.

3HAKOMUTHCS C UCTOpUEH Pa3BUTUSI MATEMATUKH.

YpaBHeHus Jluneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOSIIIUXCS K OcBauBaTb, 3alNOMHMHAThb M TNPHUMEHATH TIpaduyeckue

U HePpaBEeHCTBA. JIMHENHBIM. MeTOJbI IPU PEIICHUH YPaBHEHUMH, HEPABEHCTB U MX CUCTEM

YpaBHeHus KBanparHoe ypaBHenue. Pemienue ypaBHEHWH, CBOASIIUXCS |(IpU HEOOXOIMMOCTH C ONOPOM Ha alIropuT™M Y4eOHBIX

¢ OJTHOM K KBaJIpaTHbIM. BUKBapaTHBIE ypaBHEHMUS. NEeNCTBHI).

nepeMeHHOol llpumepvl  pewenusi ypaswenuii mpemveu u uyemeépmoii | Pacmo3naBaTth 1enbie U IPOOHBIC YpaBHEHHUS.

(14 ) cmenenell pasnodcenuem Ha MHONCUMENU. PemiaTh JuMHeliHbIe W KBaJApaTHble YpPaBHEHHsI, ypaBHEHUS,
Pemenue qpoOHO-panimoHaIbHBIX YPaBHEHUH. CBOISIIMECS] K HUM, MpocTelIire JApoOHO-pallioHaIbHbIE
Pemmenne TeKCTOBBIX 3a/1a4 anreOpaniyecKuM METOIOM. YpaBHEHHUSI.

IIpennaraTh BO3MOXHBIC CIIOCOOBI PELICHHS TEKCTOBBIX 3a/1a4,
00Cy:K1aTh HX M PpeliaTh TEKCTOBBIC 3a7auyd Pa3HBIMH
crocodamu.

3HAKOMUTLCS ¢ HCTOPHUEl Pa3BUTHS MATEMATHKH

YpaBHeHus JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €r0 rpaduk. | OcBamBaTh H MPUMEHATH MPUEMBI PEIICHUS CHCTEMBI JBYX
U HepaBeHCTBA. Cucrema qByX JMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU U | TUHEWHBIX YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEMBI JABYX
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Cucrembl e€ peweHue. PemeHne cuctem AByX ypaBHEHMi, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM

yYPaBHeHHUil KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIEHHU. (o Bu3yasibHOI1 onope).

(14 9) I'pacuueckast nuHTEpHIpeTays CUCTEMbI ypaBHEHUH ¢ 1ByMst | Mcmoaib30BaTh (hyHKIMOHAIBHO-TpaUUecKUe MPeACTaBICHHUS
MIEPEMEHHBIMH. JUISL pellleHUs] U HCCIeI0BAHMS YPABHEHUH U CUCTEM.
Perrenne TeKCTOBBIX 3a/1a4 alNreOpandecKuM CIIoCOOOM. AHAJIM3UPOBATh TEKCTHI 3a/a4, pelIaTh UX aIreOpandecKum

CrocoOOM: MepexXoAuTh OT CIOBECHON (POPMYITHUPOBKH YCIOBHS
3aJ1aud K aJiredpandyeckor MoJIe MyTEM COCTABIEHUSI CUCTEMBI
YpaBHEHUH; pelaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHUMU;
HHTEPNPETHPOBATH PE3yIbTAT.

3HAKOMHTBCS € MCTOPUEH Pa3BUTUS MATEMATUKU

YpaBHeHust YucioBbie HEPABEHCTBA M HX CBOICTBA. Yurath, 3aNHUCHIBATH, MOHUMATh, MHTEPNPETHPOBATH
1 HEPaBEeHCTBA. JIuHelHbIe HEPAaBEHCTBA C OJHOM IEPEMEHHON M UX PELICHUE. |HEPaBEHCTBA; HCIIOIb30BaTh CHMBOJIHMKY M TEPMHHOIOTHIO.
HepaBencrBa Cucrembl TMHEHHBIX HEPAaBEHCTB C OJHOW NEPEMEHHOM U uX | BLIMOHATH 1peoOpa3oBaHusi HEPABEHCTB, HCMOJAb30BATh IS
(16 v) pelieHue. peoOpa3oBaHus CBOWCTBA YUCIIOBBIX HEPABEHCTB.
KBagpaTHble HepaBEHCTBA U UX PELICHHUE. Pacno3naBaTh JTMHEHHBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paduueckas  uHTepmperanuss HEpaBEeHCTB U cucTeM |Pemats  nuHEiiHbIE HEpaBEHCTBAa, CHCTEMbI  JIMHEHHBIX
HCPAaBCHCTB C ABYM: IICPCMCHHBIMU. HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIINX KBAAPATHOC

HEPABEHCTBO, U PEIIaTh UX; 00CYKAATH IMOJTYUCHHBIE PEIICHUS.
HN300paxkaTh penieHue HEPABEHCTBA M CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM TNPSMOM, 3alMCbIBATh PEIICHUE C IOMOIIbIO
CHMBOJIOB.

PemaTth KBaJpaTHbIE HEPABEHCTBA, HCIONB3Yys Tpaduueckue
MIPEJCTABIICHHUS.

OcBauBaTb M NPHUMEHATbL HEPABEHCTBA MPU  PEIICHUH
Pa3JIMYHBIX 3a/1a4, B TOM YUCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKINHU KBagparuunas ¢ynkuus, e€ rpapux u cpoiictBa. [lapabomna, | Pacmo3znaBaTh BHIbI U3y4aeMbIX (DYHKLIUH; HITIOCTPHPOBATD
(16 ) KOOPAHMHATHI BEPLUINHBI Iapa0oJIbl, OCb CHMMETPUHU Mapaldolibl. | cXeMaTHYeCKH, 00BACHATH PACIOIOKECHNE HAa KOOPIMHATHON
CreneHnble QYHKINU C HATYpaJIbHBIMHU ITOKa3aTeNsIMu 2 U 3, UX | IJI0CKOCTH TpadukoB hyHkimi Buma:y = kx,y = kx + b,,y =
rpaduKu U CBOWCTBA. ax?, y = ax,
- - — ay2 vy = ay3 .
Ipadukn pynkumii:y =kx,y = kx + b,y = ax’,y = ax’,y |y = X, y = _ B 3aBHCHMOCTH OT 3HaYeHUil K0>(PHULMEHTOB;
X

=Vxy =k ;
! x OITUCKIBATh UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHYHYIO PYHKIIHIO 110 OpMYIIe.
IpuBoauTs, mNpUMepPHl KBAAPATHYHBIX 3aBUCUMOCTEH W3
peanbHOM KU3HU, (PU3UKU, TEOMETPHUH.

BoisiBJATH 1 000011aTh OCOOCHHOCTH TpaduKka KBaAPATHIHON
Gyskmm Yy = ax? + bx + C (mpm HeoOXOZUMOCTH ¢
HAIPaBJISIONIEH TOMOIIBIO).

CTpouts U n300paxaTh cxeMaTH4eCKHU rpaduKi KBaIpaTUIHbBIX
(ymKImii, 3anaHEBIX GopMyTaMu Bugay = ax’,y = ax? + q, Y
= a(x + p)? y = ax® + bx + ¢ (Ipy HEOOXOIUMOCTH C
BHU3YyaJbHOM OMOPON).

AHAJIM3MPOBATH U NIPUMEHATH CBOMCTBA U3yYeHHBIX (PYHKINN
JUIE UX TIOCTPOCHHS, B TOM YHCJIE C IOMOIIBI [H(POBBIX

pecypcoB.
Yucnosblie IToHsiTHE YMCI0BOM OCIEN0BATENBHOCTH. OcBauBaTh M NPUMEHATH UHJIEKCHbIE 0003HAUEHUs, CTPOUTH
MOCJIe0BATEIbHOC |3a/laHie II0CIIEI0BATEIbHOCTH PEKYPPEHTHON (opMynoil U |pedeBble BbICKA3bIBAHUSI C HCIIOJIb30BAaHUEM TEPMUHOJIOTHH,
TH dbopmyoii N-ro uieHa. CBSI3aHHOM C IOHSTHEM I10CIJIE0BATEILHOCTH.
(159) Apudmernueckas 1 reoMerpuueckas nporpeccu. @opmyiiel N-| AHaIH3HPOBaTh HOpMYITy N-TO WICHA TOCIE0BATEIBHOCTH U
ro wieHa apu(METHYECKOH U TeOMETPUYECKOH NPOrpeccuil, | peKyppeHTHYIO bopmyny " BBIYHMCJIATH YJICHBI
CYMMBI IIEPBBIX N YJIECHOB. [IOCJIEIOBATENbHOCTEH,  33aJaHHBIX  3TUMH  (HOpMyJIaMHu.
H3zo0pasicenue unenos apugpmemuyeckou u eeomempuyeckoi| Y CTAHABINBATH 3aKOHOMEPHOCTh B MIOCTPOEHUNU
npozpeccuii mouKamu Ha KOOPOUHAMHOU NIOCKOCMU. MI0CJIE/I0BATENBHOCTH, €CIIU BBIUCAHbI TEPBbIE HECKOJBKO €€
Jluneunwiil u IKCHOHEHYUATILHBLU POCHI. YJICHOB.
Cnoorcnvie npoyenmut. Pacno3sHaBaTth  apu(METHYECKYI0 U  T€OMETPUUYECKYIO

MIPOrPECCUU MPHU Pa3HBIX CIIOCO0aX 3a1aHusl.

Pemats 3amaud ¢ ucCHojib3oBaHHEM (OpMya N-ro YieHa
apu(METHYECKOH W TEOMETPHUYECKOW MPOrpeccuil, CyMMBbI
MEPBBIX N YJIECHOB C OMOPON Ha CIPAaBOYHYIO HH(OPMALIUIO.
H3o0parxcamb  uneHvl NOCIE008AMENbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCHIU.

PaccmarpuBath nprMepbl MPOLECCOB U IBJIEHUI 13 peaJbHOU
KU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHEe B apu(pMETHUECKOi
MIPOTPECCUH, B TEOMETPUIECKOIN MPOTPECCHH; U300paxcams
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coomeemcmayiowjue 3a8UCUMOCU SPAPUUECKU.

Pemate mnpocreiiluve 3aJa4M, CBS3aHHBIE C YHUCIOBBIMU
[IOCIIEIOBATEIBHOCTAMHY, B TOM 4YHCJIE 3aJa4d U3 pealbHOU
KHU3HH  C  HCHOJB30BAHHMEM  LUQPOBBIX  TEXHOJIOTUH
(371eKTPOHHBIX TaOIHIL, rPaPUUECKOro KaabKyJIiaTopa U T.I1.).
Pewamp 3a0auu na cnodcuvie npoyenmol, 8 Mom ducie 3a0avu
U3 peanbHol NPAKmMuKu (C UCNONb308AHUEM KATLKYAAMOPA,).
3HAKOMHTBCS ¢ HCTOPHUEH PA3BUTHS MATEMATHKHU.

IoBTOpEHME, Yucna M BbIYMCIeHHs (3alKch, cpaBHEHHE, JeiicTBUS c|OnepupoBaTh MNOHATHSMH. MHOXECTBO, IOJIMHOXECTBO,
o0o0menue, JEHCTBUTENBHBIMA YWCIIAMH, YMCIIOBas NpsMasi; MPOLEHTHI, | Omepaluy HaJl MHOKECTBAMU; HCIOJIBL30BATh Ipaduueckoe
cUcTeMaTu3anusl | OTHOLICHMSI, IPOMOPLMU; OKPYIJIEHHE, IPUOIMKEHHE, OLIEHKA; | TPEICTABICHIE MHOXECTB TSI ONTMCAHUS PEATbHBIX TPOIIECCOB U
e — pelleHre TEKCTOBBIX 3a/1a4 apu(METHIECKUM CIIOCOOOM). SIBIICHUU, TIPY PELICHUH 33/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.
(18 u) AKTyaJM3MpoBaTh TEPMHHOJIOTHIO M OCHOBHBIE /ICHCTBHUS,
Auredpanyeckue BbIPa:KeHHU S (mpeoOpa3oBaHuE | CBA3aHHBIE C YMCJIAMU: HATYpaIbHOE YHCIIO, TPOCTOE U
areOpanvecKuXx BbIPaXEHHH, TOMYCTUMbIC 3HAUCHHUS). COCTAaBHOE YHCIIA, JIEIMMOCTh HATypaJlbHBIX YUCEN, MPU3HAKU
@yHknuu (IOCTPOEHHE, CBOICTBA HU3YYEHHBIX (YHKIMH; | IETMMOCTH, LIEI0E YKCIIO0, MOAYJIb YUCIia, OOBIKHOBCHHAS U
rpaduUecKoe pelieHne YpaBHEHUH 1 UX CUCTEM). JeCATUYHAsT TpOOH, CTAHIAPTHBIN BHJ YMCIIA, apH(PMETHICCKUI

KBaJIpaTHBIN KOPEHb.
BbInOJIHATH 1eCTBUS, CPABHUBATH M YNIOPSIA0YUBATD UNCIIA,
NPEACTABISATh YUCIA HAa KOOPAMHATHOW IIPSAMOM, OKpYIJIATH
YUCIIA; BBINOJHATh MNPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUM.
Pemath TekcTOBBIE 321a4l apU(DMETHUECKIM CITOCOOOM.
PemaTes npakTuuyeckue 3a1a4m, CoAEpKaIye NpOLEHTHI, A0JIH,
4aCcTH, BbIpaKaroLUe 3aBUCUMOCTU: CKOPOCTb — BpEMs —
paccrosiHue, Il€Ha — KOJMYECTBO — CTOMMOCTb, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh TPYAA.
Pa30upartp peanbHble )KU3HEHHBIE CUTYyaluu, (POpMyJIMPOBaTh
UX Ha s3bIKE MaTEMaTUKH, HAXOAUTH PCEIICHHUE, INPUMEHS
MaTeMaTUYECKUN anmnapar, HHTepIpeTHPOBATh PE3yJIbTaT
OnepupoBaTh NOHATHSIMU. CTENEHb C LEJIBIM IIOKA3aTeleEM,
apu(METHYECKUI KBaJpaTHBII KOpEHb, MHOTOUIEH,
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anreOpandeckas IpoOb, TOXKIECTBO.

BbINOTHATH OCHOBHBIE €iCTBHUSI: BBHINMOIHATH PACUETHI TI0
¢dopmynamM, npeoOpa3oBbIBaTh LENble, APOOHO-pallOHAIbHbIC
BBIDQKEHUSI M BBIPAXECHHUA C KOPHSAMH, pEalM30BBIBATH
pa3oKEeHne MHOIOWIeHa Ha MHOXHTENIH, B TOM 4YHCIE C
UCIIONIb30BaHUEM (OpPMYJ pa3sHOCTH KB3JPaTOB M KBajpara
CYMMBI U Pa3HOCTH (C OMOpOH Ha CHpPaBOYHYIO MH(OpMALHUIO);
HAXOIWTh JONyCTHUMbIE 3HAUCHMS IEPEMEHHBIX JUII JPOOHO-
palMOHATIBHBIX BBIPAKECHHA, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOLECCHl H
SIBJICHUSL.

OnepupoBaTh NOHATHAMM: QYHKIMS, TpaPuK QYHKIUH, HYIHU
(GyHKUIMH, TPOMEKYTKH  3HAKOMOCTOSHCTBA,  IMPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJNbIIIEe M HAMMEHBIIIEE 3HAUCHHS
dbyHKIHAN.

AHAJTU3NPOBATh, CPABHUBATb, 00CYKIATh CBOMCTBA (DYHKIIHIA,
CTPOUTH UX IpaPUKH.

OnepupoBaTh NOHATHSAMH. TIpsIMas IPONOPIUOHATIBHOCTS,
oOpaTHas ~ NPONOPIHMOHAIBHOCTb,  JHHEWHas  (QyHKUUS,
KBajpaTuyHas QyHKIUs, napadona, runepooia.

Hcnonb3oBaTh rpaguKkH 1711 ONPEICIICHIS CBOMCTB, ITPOIIECCOB
U 3aBUCHUMOCTEW, Ui pelIeHMs 3aJady M3 JPYIMX Y4eOHBIX
IPEIMETOB M peaJbHON KU3HH;, MOAEJIHMPOBATH C IOMOIIBIO
rpaduKoB peasbHbIE POLECCHI U SBICHHUS.

BeipaxxkaTh ¢opmyaaMu 3aBUCUMOCTH MEXIY BETMUYNHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1O0 'OAAM OBYYEHUSA)

7 xaacc (He meHee 68 u)

HaszBanue

OcHOBHOe cofeprkaHue OcHOBHBIE BU/IbI 1EATEIbHOCTH 00YYAOIIMXCS
pa3aeJia (TeMbl)

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,Clﬂan}O

MYHULUWNAJNTIbHOE KASEHHOE OBLLEOBPA3OBATEJIbHOE YYPEXXQEHUE 26.09.24 11:11 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPEAHSAA OBLLEOBPA30OBATEJIbHAS LUKOJIA", KuHuenb
ApTyp Cepreesuy, vpekTop




Kypca (41 cjio

4acoB)
IIpocTreiimmue [IpocTeiiine reomeTpudeckue 00BEKThI: TOUKH, IPSMBIE, JIy4H | DOPMYJIHPOBATH OCHOBHBIC ITOHATHS H ONPECIICHU.
reoMeTpu4ecKne |1 yriibl, MHOTOYT OJIbHUK, JIOMaHas. Pacno3HaBaTh  W3YYECHHBIE  TreoMeTpuYeckue  (urypsi,
(urypsi CMexHbIE ¥ BEpTUKAIBHBIC YTJIBI. ompeaeasiTb HUX B3aUMHOE pPAaCIOJOXKCHUE, BbINOJHATH
U HX CBOlicTBa. Pabora c mpocTemmMu yeprexamu. 4epTéX MO YCIOBUIO 3a/aud (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne NUHEWHBIX W VYIJIOBBIX BENUYHH, BBIYHCICHUE |OMOPHI: HABOJIIME BOMPOCH HW/WIM AITrOPUTMa YUeOHBIX
reOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. NEeUCTBUI).
BeJIUYHUH [lepumerp u  mmomaap  ¢uryp, cocraBieHHbIX  u3|I[IpoBoaMTH MpocTeiiirie TOCTPOEHUS C TOMOIIbIO LIUPKYIIS U
(14 9) IIPSIMOYT OJIBHUKOB. JVHENKH.
HN3mepaTh TUHEWHBIE U YIIIOBBIC BETMYMHBI TEOMETPUUYECKUX U
MPaKTUYECKUX 0OOBEKTOB.
OnpeaensiTb «Ha TIa3» pa3Mepbl pEATbHBIX OOBEKTOB,
NMPOBOIAUTH TPYOYIO OIICHKY UX Pa3MEpOB.
Pemarp 3a7aun Ha BBIYMCIIEHUE UIMH OTPE3KOB W BEIUYMH
yTJIOB.
PemaTth 3371241 Ha B3aUMHOE PACIOI0KEHUE T€OMETPUUECKUX
¢uryp.
IIpoBoauTh KIaccupuUKaIMIO YIIIOB, BHIYUCISATH TUHEHHBIE U
YIJI0OBBIE BEITUYHMHBI, MPOBOJAUTH HECI0KHBIE HEOOXOIMMBIE
JIOKA3aTeIbHBIE PACCYKICHHS.
3HAKOMUTHCS C UCTOPUEH PA3BUTHSI T€OMETPHH.
TpeyrojbHukn IlonsiTue O paBHBIX TpEYroJbHUKaX W  IepBUYHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MIPEACTABJICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu [depTexax (C ykazaHHEeM MPHU3HAKOB) MPU HEOOXOIUMOCTH C

NpU3HaKa PaBEHCTBA TPEYrOJIbHUKOB.
[Ipu3Haku  paBEeHCTBA MPSAMOYTOJBHBIX  TPEYTrOJbHUKOB.
CBoiicTBO Me/IMaHbI IPSMOYTOJILHOTO TPEYT OJIbHUKA.
PaBHOOe1peHHBIC M PABHOCTOPOHHUE TPEYrOIbHUKY. [Ipr3Haku
U CBOMCTBA paBHOOEAPEHHOI'O TPEYT OJIbHUKA.

[TpotuB GonblIeil CTOPOHBI TPEYrONbHUKA JICKUT OONBIIHMA

YTOIL.

BU3YaJIbHON OMOPOM.

BeiBoguth  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYT'OJbHUKOB.

®opmyHpoBaTH OIIpECTICHUS: OCTPOYTOJILHOTO,
TYIOYT OJILHOT O, IPSMOYT OJIBHOTO, paBHOOEJPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEQWaHbl TPEYroJbHUKA; CEPEAMHHOTO MEPHEeHIHUKYIpa
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[Ipocreiiine HepaBeHCTBA B TI'E€OMETPHUH.
mpeyzonvruxa. Hepasencmeo nomanou.
[TpssMOYTOIBHBINA TPEYTOMBHKK ¢ yriioM B 30°,
[TepBpie MOHATHUS O 1OKA3ATENBCTBAX B TEOMETPHUH.

Hepasencmeo

OTpe3Ka; TEepUMETpa TPEYrONbHUKA MPH HEOOXOJUMOCTH C
OMOpOM HA AJITOPUTM MPABUIIA.

®opMy/IMpOBaTh CBOWCTBA M NPU3HAKU PaBHOOEIPEHHOIO
TPEYT OJIbHUKA.

CTpouTh 4epTeXHU, pemiaTh 3aJa4M C TOMOUIbI0 HaXOXKACHUS
PaBHBIX TPEYrOJIbHUKOB.

IIpumensaTs IpU3HAKU paBeHCTBA MIPSIMOYT OJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJIb30BAaHHEM CMBICIOBON
OIOpBI: HABOJAIIME BOMPOCHl W/MIM alropuT™Ma Y4eOHBIX
JENCTBUM).

Hcnonb3oBath 1HQpPOBBIE pECYpPCHI
CBOMCTB H3y4aeMbIX uryp.
3HAKOMHTBCS C HCTOPHEN Pa3BUTUS TEOMETPUN.

aJisi  MCCJICJ0BaHUA

IMapanieabHble [TapamtensHble mpsiMble, uUX cBoicTBa. Hakpecr inexaniue, | @opMy/aupoBaTh MOHSATHE — MApaJUICNIbHBIX  TPSIMBIX,
npsiMble, cyMMa COOTBETCTBEHHbIE U OTHOCTOPOHHUE YIJIbl (00pa30BaHHbBIE MPH | HAXOAUTH MPAKTHUECKUE TPHUMEPHI.
YIJIOB NepeCceUeHUH MapaIeIbHBIX MPSAMBIX CEKYILEH). M3yuyaTh cBOiicTBa yrioB, 0Opa3oBaHHBIX MpPU MEPECEUCHUU
TPeyroJibHUKAa [Ipy3zHak napauIeIbHOCTH  MPSAMBIX  YE€pe3  PaBEHCTBO |apaJUIEIbHBIX MPSIMbIX CEKYyILEH
(14 ) PAcCCTOSIHMM OT TOYEK OJHOM MPSIMOU 10 BTOPOM MPSIMOM. IIpoBoauTth jaoka3zaresbcTBa. MOPMYJIMPOBATH TeOpeMy
CymMa yriioB TpeyrojbHUKa U MHOIOYT OJIbHUKA. MMapajuIeIbHOCTH  OBYX HOPSMBIX €  IIOMOIIBIO  YIJIOB,
Bremnue yriel TpeyroiabHuKa 00pa30oBaHHBIX IpPU [EPECEUEHUU ITUX IMPSAMBIX TpETben
MPSIMOM.
BpramncasiTe cyMMy yIJIOB TPEYIOJbHUKA M1 MHOT'OYT OJIbHHKA.
HaXO)]I/ITI) YHUCJIIOBBIE U 6YKB€HHI>IC 3HA4YCHHA YIJIOB B
reOMEeTPUYECKUX 3a/layax C UCIIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYrOJbHUKA U MHOT'OYT OJIbHUKA.
3HAKOMMTBCS C HCTOPHEN Pa3BUTUS TEOMETPUU.
Oxpy:KHOCTH OKpyXHOCTB, XOpJbl M JUAMETPBIL, UX CBOKCTBA. KacarenbHas k| @opMyIMpoBaTh  ONpeJeJieHUusl.  OKPY)XXHOCTH,  XOpJIbI,
U KPYT. OKpPYXHOCTH. OKpY>KHOCTb, BIIMCaHHAasg B Yroi. [lowamue o|nuamerpa M KacaTeIbHOM K OKpyxHocTH. HM3ydarh ux
I'eomerpuueckue |(I'MT, npumenenue 6 3adauax. buccekmpuca u cepeouHHblli | CBOWCTBA, MPU3HAKH, CTPOUTH YCPTEIKU.
NOCTPOEHHUA NepneHOUKyIap KaK 2eomempudeckue Mecma moyex. HccanenoBath, B TOM YKCIIE HCMOJIB3Ysl HU(PPOBbIE pecypcehl:
(14 ) OKpyXHOCTb, OIIMCAHHAsA OKOJIO TPEYroJIbHHMKA. BrimcaHHas B | OKPY)KHOCTb, BIIMCAaHHYIO B YIOj; LIEHTP OKPY>KHOCTH,
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TPEYrOJIbHUK OKPYKHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoenue.

BIMCAHHOW B YTOJI; paBEHCTBO OTPE3KOB KacaTeJIbHbIX
Hcnonvzoeamv memoo I'MT ona doxazamenvcmea meopem 0
nepeceyeHuu OUCCeKmpUc y2io8 mpeyeorbHUKa U CepeOuHHbIX
NEepNneHOUKYIAPO8 K CMOPOHAM MPEY2OIbHUKA € NOMOUbLIO
I'MT.

OBianeBarh MNOHATHSIMH  BIIMCAHHOH W OINHMCAaHHOU
OKPYXHOCTEl  TpEyrojlibHHUKa, HAXOAUTb LIEHTPbl 3TUX
OKPYXHOCTEH C OITOPOM Ha aIrOPUTM MPABUIIA.

PemiaTe OCHOBHBIE 3a4a4HM HA INOCTPOEHME: yriia, PaBHOIO
JAHHOMY; CEPEIMHHOr0 MEpPIEeHIUKYIsIpa JIaHHOIO OTPE3Ka;
OpsIMOM,  INPOXOASIIEH  4Yepe3  JaHHYK  TOYKYy H
MePIEHIUKYIISIPHON JJAHHOW TMPSAMON; OMCCEKTPUCHI JTaHHOTO
yria; TPEeYroJbHUKOB IO PA3JIUYHBIM 3JEMEHTaM MpHU
HEOOXOIMMOCTH C HAIIPABJISAIOUICH TOMOIIBIO.

3HAKOMHUTBLCS C UCTOPHUEN PAa3BUTHS TEOMETPUH.

[HoBTOpEHME,
00001IeHNE
3HAHUH
(44)

[ToBTOpeHre U 0000IIEHNE OCHOBHBIX MOHSATHH M METO/IOB
Kypca / Kjacca.

Pemarn 3aJa4M Ha IIOBTOPCHUEC, HIUIIOCTPUPYIOIIUEC CBA3H
MCKAY pa3sIMYHbIMHA YaCTAMU KypcCa.

8 kiace (He meHee 68 u)

Ha3Banue
pasaeJia (TeMbl)
Kypca (4uciio
4acoB)

OcHoBHoOe coeprkaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4aI0IIUXCS

YeTbIpéxyrojbHUK
u

[TapannenorpamMm, ero npu3Hakyd U CBOWMCTBA. YacTHbIE cilydau
ux

napajiesiorpaMMoB  (IPSAMOYTOJIbHUK, poMO, KBaapar),

H300pakaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIBHUKU
Pa3HbIX BUJOB U UX AJIIEMEHTBHI.
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(12 u)

NpU3HAKK U cBocTBa. Tpaneuus. PapHoOoOKas u mpsMOyroiabHast
Tpaneuuu.
Yoeoenue meouanwi. llenmpanvnasn cummempus

®opmyIupoBaTh onpeeIeHHA: napajuiesorpaMmma,
OpsIMOYTOJIbHUKA, poM0Oa, KBajpara, Tpaleuuu, paBHOOOKOM
Tparneuuy, IpAMOYTroJIbHON Tpaneuu.

Hcnonb3oBaTh 1npu  pelieHMH MNPOCTeHIIMX 3a1ay
NpU3HAKU U CBOMCTBA: MapajuielorpaMma, MpsiMoyroibHHKA,
pomba, KBajapara, TpameluH, PpaBHOOOKOH Tpamenuu,
IIPSIMOYT'OJIBHOM TPAIICLIVH.

I[IpumeHsiTE MeTOA YyIBOCHHS MEIMAHBI TPEYrOJbHUKA C
OIIOPOM Ha aJITOPUTM IPaBHIIA.

Hcnoab3oBaTh 1HQPPOBBIE pECypChl ISl UCCIIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBCS C UCTOpUEH PA3BUTHS Fe€OMETPHH.

Teopema Paneca
U Teopema o
NPONOPUHOHATBLH
bIX OTpe3Kax,
nojao0HbIE

TPEYroJbHHKH
(15 9)

Teopema Paneca u meopema o npONOPYUOHATbHBIX OMPE3KAX.
Cpennsist tuHus TpeyroibHuka. Tpamnenus, €€ cpeaHsis TMHUSL.
Ilponopyuonanvuvie  ompesxku, NOCMpoeHue  4emeepmozo
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yenmpa macc 6 mpey2ovbHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusnaka
mpey20abHuKos. IlpakTuueckoe NIpuMeHeHue.

nooobus

IIpoBOAMTHL MOCTPOEHHUSA C IIOMOIIBIO LIUPKYJIA U JIMHEUKU C
ucnoib3oBanue  Teopembl  dajgeca U TEOpeMBl O
IPONOPLUOHAIBHBIX ~ OTpE3KaX, CTPOMTBL  YETBEPTHIN
IIPONIOPLIMOHANIBHBI  OTPE30K C OIOPOM HA 3pUTEIBHYIO
HarJIsJHOCTb.

HaxoauTh 1o100HbIE TPEYTOJIbHUKU Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB MNOA00US mpU
HEO00XOIMMOCTH C BU3YaJIbHON OMOPOA.

Pemath 3ajauM Ha MOAOOHBIE TPEYrONbHUKHU C IOMOIIBIO
CaMOCTOSITEJIbHOTO ITOCTPOCHMSI YEPTEXKEN M HAXOKICHUS
NOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPAaBJISAIONICH TOMOIIBIO.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOIB30BAHUEM ITPU3HAKOB
noo0us HECIOXKHBIX T'€OMETPUYECKMX 3aJlady C OINOpOi Ha
AITOPUTM YUEOHBIX NEHCTBUIA.

IlpumMeHsATH  IONyYEHHBIE  3HAHMS  [PU  pELICHUU
TreOMETPHUECKUX U MPAKTUUECKUX 3a]1a4 IPU HEOOXOTUMOCTH
C HaIpaBJISIOIIEH TOMOLIBIO.

3HAKOMHTBCH C HCTOPHEN Pa3BUTUS TEOMETPUN.
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IL1omans.
Haxoxnenue
njaomajaei
TPEYroJIbHUKOB

1 MHOT'OYI'0JIbHBIX
¢uryp. Ilnomaan
No100HBIX puryp
(14 )

[Tonsitre 006 00IICH TEOPUH TUIOIIATH.

dopmynel IS TUIOMAAM TPEYrONbHUKA, IapajljieiiorpaMmma.
Omuowenue niowaoei mpey2oibHUKO8 C 0OWUM OCHOBAHUEM
unu oowell 8b1COMOIl.

Boruucnenue niowaoeii cnosxcnvix gueyp uepes pazduenue Ha
uacmu u docmpoenue.

[Tnomanu ¢uryp Ha Kjaeryaroil Oymare.

[Tnomann mogo6ubIx Guryp. Beraucnenue miomanei. 3amaqn ¢
MPAKTHYECKUM COJepKaHueM. Peuienue 3a0au ¢ nomMowpio
Memooa 8CnoMo2amesibHoU Nioulaou.

OBjaaaeBaTh NEPBUYHBIMUA MNMPEACTABJICHUSAMHA 00 O6HI€I>'I

Teopuu IUiomaad (Mepel), ¢GopMyaIHPOBATL CBOHCTBA
IUTOIA/IU, BBISICHATD WX HATJISAHBIA CMBICIL.

[Ipumenste  ¢opMynsl  IUIOMIAAM  HapajuieiorpaMma,
TPEYrolbHHKA, Tpameluuu C OINOpOH Ha CIPaBOYHYIO
uHpOopMaIuio.

IIpumensTh bopmyIibt IUJIOIIA U BBIITYKJIOT'O

YeThIPEXYTOJIbHUKA Yepe3 JAUAaroHalu U Yrojl MEXIy HUMHU C
OIOpPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO.

Haxoauth momiamu ¢uryp, u300pak€HHBIX Ha KJIETYATOU
OyMmare, HCIOJIL30BATh Pa30HEHNE HA YaCTH U IOCTPOCHUE.
Pa30upaTs npuMepbl UCIIOJIH30BaHUS BCIIOMOTaTEIbHOM
MJIOLIAAM JIJIsl PEIICHUS] TEOMETPUUECKUX 3a/1a4.

Haxoauts tuiomaan mnogoOHBIX (uryp ¢ omopoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BouruuncasiTeh 1I0MAAN Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTY.
Pemarp 3agaum Ha rmionmaab ¢ MPaKTUYECKUM COJEPKaHUEM
1ocjie COBMECTHOT'O aHAIIM3A.

Teopema
IIudgaropa n
HaYaja
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ moka3aTenbCTBO M NPUMEHEHHE.
Oo6patHas Teopema [Tudaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (YHKIMHA OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  IPSIMOYTOJIBHOM
TpeyroabHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOXIECTBO.
CooTHOIIEHUST ~ MEXAY CTOPOHaMH B  NPSAMOYTOJbHBIX
TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh e B
IIPAKTUYECKUX BBIYMCIICHUSX.

Brnaners NOHATHAMM TPUTOHOMETPUYECKUX (DYHKIMIT ocTporo
yria, IpOBepATh UX KOPPEKTHOCTD.

BbIBOAMTL  TPUTOHOMETPHYECKHE  COOTHOIICHUS B
IpSMOYT'OIBHOM TPEYTOJIbHUKE C OINOPOH Ha CIPABOYHYIO
UH(OPMAIHIO.

HccaenoBath  COOTHOIICHHST  MEXIYy CTOpOHAaMH B

IPSIMOYTOJIBHBIX TPEYTrOJbHUKAX ¢ yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIOIIEH TOMOLIBIO.

Hcnoan3oBats  GopMyNbl  TpPUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKJIECTBO JUIsI HAX OXKICHUS
COOTHOWICHUH MEXJTy TPUTOHOMETPUYECKUMH (QYHKIHAMU
Pa3IMYHBIX OCTPBIX YIVIOB C ONOPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(POPMAITHIO.

IIpuMeHSITH MONYYEHHbIE 3HAHUS U YMEHHUS MPU PELICHUU
NPaKTUYECKUX 3ajad (IpU HeoOXOIMMOCTH C ONOpod Ha
ITOPUTM IIpaBUIIA).

3HAKOMMTBCS C UCTOPHEN Pa3BUTHS FEOMETPHUU.

Yrasl B BrivcaHHBIE M LEHTpaIbHBIE YIUIBI, YTOJ MEKIY KacareabHOU U | DopMyJHMPOBATHL OCHOBHBIC OINpEACICHUS, CBSA3aHHBIC C

OKPYKHOCTH. XOpAOH. yIJIaMU B Kpyre (BOUCAHHBINA yroJ, IEeHTPAIbHBIN Yrom).

Bnucannsbie VYTribl MeXAY XOpJaMH U CEKYIIIMMH. HaxoauThs BhycaHHBIE YIUIbI, ONUPAIOLIMECS HA OJIHY AYTY,

U ONMCAHHBbIE Brnucannble u onucaHHbIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCJIATH YTl C TIOMOILIBIO TEOPEMBI O BIIMCAHHBIX Yriax,

YeThIPEeXyIroJbHUK |CBOMCTBA. IIpuMeHeHHMe HTHX CBOWCTB MNpU  PELIEHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIIBHUKE, TEOPEMBI O

u. reOMEeTpUYECKUX 3a/1ay. LHEHTPaJIbHOM YIJI€ IpU HEOOXOIMMOCTH C BH3YyalbHOU

KacarteabHble B3anmHoe pacnonoxkeHue JByX OKpyxHocTed. Kacanue | omopoi.

K OKPYKHOCTH. OKPY’KHOCTEH. HcceaenoBath, B TOM YHCIIE C TOMOIIbIO HU(POBBIX PECYPCOB,

Kacanne BIIMCAHHBIE U ONMCAHHbBIE YETHIPEXYT ONIbHUKH, BBIBOAUTD UX

OKpY’KHOCTEH CBOMCTBA ¥ IPU3HAKU [10CJIE COBMECTHOI'O aHAJIN3A.

(13 v) Hcnonb3oBaTh 3TH CBOWCTBA M INPU3HAKU IPU PELICHUU
3a/1ay.

IloBTOpEHMeE, [ToBTOpEHNE OCHOBHBIX TOHATHH M METONOB KypcoB 7 W 8 |Pemarnh 3a1a4yu Ha MOBTOPEHHE, MILTIOCTPUPYIOIINAE CBS3U

0000 eHune KJ1accoB, 000011eHNE 3HAHUT. MEXAY pa3IMYHBIMU YacTSIMU Kypca.

3HAHUM

(49)

9 kmacc (He MeHee 68 u)

Ha3Banue
pa3nena (TemMbl)
Kypca (4uciio
4acoB)

OcHOBHOe coepKaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4al0IMXCs

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,CIFQJHO

ApTyp Cepreesuy, inpexktop

MYHUUMUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
"BEPTUKOCCKASl CPEQHSAA OBLLEEOBPA3OBATEJIbHASA LUKOJIA", KuHuenb

26.09.24 11:11 (MSK)

Ceptudukat 7E7665290D57002A84F1E81FEB5545AE




Tpuronomerpusi. |OrmnpeneneHue TPUrOHOMETpHUECKHX (yHKIMHA yrioB oT 0° 10| dopmMyaupoBaTh  onpeaeeHHsi  TPUTOHOMETPUUCCKUX
Teopembl 180°. KocuHyc M cuHYC mpsSMOro W Tymoro yria. Teopema|(QyHKIUH TYIBIX W TPSMBIX YIJIOB C BU3YaIbHOH OIMOpPOM.
KOCHHYCOB M KocuHycoB. (OO0o0O0méHHas) Teopema CHHYCOB (c paanycoM |DPopMylnpoBaTh TEOpPEMY KOCHHYCOB U TEOpEMY CHHYCOB (C
CHHYCOB. OINMCAHHOU OKPYXHOCTH). HaxoXXaeHne JUIMH CTOPOH M BEITUYHH | paInyCOM OIMCAHHOM OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJbHUKOB. Pemiath TpeyroipHUKH C OHNOPOM Ha alroOpUTM Y4eOHBIX
TPeyroJabHHKOB dopmyna MIoUaAu TPEYrOJdbHUKA Yepe3 JBE CTOPOHBI M YIoJ | IEHCTBUH.
(16 1) Mexy HUMH. @opMyria MIoma y 4eTblpEXyroibHIKa Yepe3 ero | Pemate  mpakTudyeckue  3a1ayM, CBOAsIIMecH K
JMaroHajld ¥ yrojl MeK1y HUMHU. HAXO0KACHHUIO Pa3IHYHbIX 3JIEMEHTOB TPEYr0JIbHUKA.
ITpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpa3zoBanue |[lonamue o  npeobpazoéanuu  noOOOUSL. OcBauBatnb MOHSITHE npeoOpa3oBaHus oJ00Ms..
noxoous. Coomeemcmeennule snemenmol NOOOOHLIX uyp. HccnenoBath OoTHOLIEHUE JIMHEHHBIX 3JIEMEHTOB (GUTYp MpU
Metpuueckue Teopema o0 npouszgedenuu ompe3ko8 Xxopo, meopema o |npeodpa3zoBaHuu nopodus. Haxoauts npumepsl mogodus B
COOTHOLIICHHUS B npou3Beo0eHUuU Ompe3Kos CeKyWux, meopema o0 Keéaopame |OKpYKalOUeH NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvrou. Ilpumenenue 6 peuwenuu ceomempuyeckux 3a0ad. | Beleooums mempuyeckue coomHoweHuss mexcoy ompesKamu
(10 v) X0pO, CeKyWuUx u KacameibHblX C UCNOIb308AHUEM BNUCAHHBIX
V208 1 NOOOOHBIX MPeY2OobHUKOS.
Pewampy ceomempuueckue 3adauu u 3a0a¥u U3 pearbHOU
JHCUZHU C UCNONIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpbl KAaK HAIPABIECHHBIE OTPE3KH,
(12 u) YMHOKEHHUE BEKTOPA HA YUCIIO. HCCJIe10BATH reOMETPUYECKUN (mepemeriexue) 51

DU3NYECKHUI U TEOMETPUYECKU CMBICIT BEKTOPOB.
Paznoxenue BekTopa mo JAByM HEKOJIMHEAPHBIM BEKTOPAM.
Koopaunate! BekTopa.

CkansipHOE NPOU3BENCHHUE BEKTOPOB, €r0 NPUMEHEHHE IJIs
HAaxO0XKJEHUS JUIMH U YIJIOB.

Pemenue 3a1a4 ¢ moMoIib0 BEKTOPOB.

[IpuMeHeHre BEKTOPOB JUIsl PELICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

buzndeckuit  (cusia) CMBICITBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeNeHUsi CYMMBl W Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha 4HCIIO, HCCI1e10BaTh
TEOMETPUUYECKUN U GPU3UUYECKUIN CMBICIIBI 3TUX OTEPAaIlHii.
Pemate reomerpuueckue 3agayd  C  HMCHOJb30BAaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKISIPHOE  MPOU3BEACHUE  BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOWCTBA.

BpruucasaTs CyMMy, Pa3HOCTh M CKAJSIPHOE IPOU3BEIEHUE

BEKTOPOB C OINOPOH Ha
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BEKTOPOB B KOOpJMHATaX.
IIpumMeHATH CKaIsIpHOE NMPOM3BEIECHUE I HAXOKICHUS
JUIVH U YTJIOB.

JlexkapToBBI JlexapTOBbI KOOpIMHATBI TOUEK Ha MJIOCKOCTH. OcBauBaTh NOHAATHE MIPSIMOYTOJIBHOM CUCTEMBI KOOpAHMHAT,
KOOPAUHATHI Ha | Vpasuenue npamoi. YTioBod Kod(QUIMEHT, TAaHTEHC YTria |JEeKapTOBBIX KOOPIMHAT TOYKH.
IIOCKOCTH HAKJIOHA, MapaJlIeNIbHbIE U IEPICHINKYIIIPHBIC IIPSIMBIE. HccaenoBath ypaBHEHHE IPSMON U OKPYKHOCTH € OITOPOM Ha
(CRY) VYpaBHeHHe OKpyx’HOCTH. HaxoxkaeHue KOoOpJIMHAT TOYEK | BOIIPOCHBIH IJIaH.
IIEPECEUYEHHUSI OKPYKHOCTH U IIPSIMOM. HaxonuTe neHTp U paguyc OKpYKHOCTH 110 €€ YPaBHEHMUIO.
MeTton KOOpAMHAT NPU PELICHUH T€OMETPUUYECKUX 3a1a4. Pemiare 3a1a4m Ha HAX0XKIEHUE TOYEK [TEPECEUEHUS MPAMBIX
Hcnonp3oBaHue MeTOAA KOOPAUHAT B IPAKTUYECKHUX 3a7a4ax U OKPYXKHOCTEH C IIOMOILBIO METO1Aa KOOPAUHAT.
Hcnoab30BaTh CBOMCTBa yriioBOoro KodhduimenTa mpsmoi
IPU PEHICHUM 3a4ad, IS OIPEACICHMS PAaCHOJIOKECHUS
IIPSIMOM.
IIpumeHsATH KOOPAMHATHI NPU PELIEHUH N'€OMETPUYECKUX U
IIPAKTUYECKUX 3a1a4, i1 IIOCTPOCHMS MAaT€MaTHYECKUX
MoJIeNiel peanbHbIX 3aau («METOA KOOPAUHATY).
ITonb30BaTbest  JUIsL  IOCTPOEHUS U MCCIENOBaHUU
U (POBBIMH PECYPCAMU.
3HAKOMHTBCH C HCTOPHeEH Pa3BUTUS T€OMETPUU
IIpaBuibHbIE IIpaBuiIbHBIE MHOIOYIOJIBHMKH, BBIYMCIIEHHE HX 3JIEMEHTOB.| ®OpMYJIHpPOBATH oIpesieseHue IIPaBUJIBHBIX
MHOIOYIrOJIbHUKH. |Yuciio 7 W JJIMHA OKpPYXHOCTH. J[JIMHA NIyrHm OKPYXHOCTH.| MHOTOYTOJBbHHUKOB, HAXOAUThH UX JJIEMEHTHI.
HymHa Panuannas mepa yria. ITosb30BaThCA OHATHEM JJIUHBI OKPYKHOCTH, BBEJIEHHBIM C
OKPYKHOCTH U [Tnomane kpyra M €ro >JIEMEHTOB (CEKTOpPAa M CETMEHTA). |[OMOIIBI0 IPAaBUIBHBIX MHOTOYTOJNILHHKOB, ONpPeaeasiTh
IUIOIA/Ab Kpyra. Brraucnienue ruomaaeid Gpuryp, BKIFOYAOMNX AIEMEHTHI Kpyra. |49Hcio 7T, JUIMHY AYTH U pallaHHYI0 Mepy yria 1o o0pasiy.
Beryuciaenne IIpoBoauTh Mepexoa OT paIuaHHON MEpHI yria K rpagyCHON
JIomanaei ¥ Ha000pOT 1O BU3YaJIbHOM OMOpE.
(8u) OnpenensaTsb mIomans Kpyra.

BoiBoauTh (popmyiibl (B rpalyCHOI U paguaHHON Mepe) A
JUIMH Oyr, IUIOLAJAEH CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIN IIJIaH.

Bbruucaars miomagu (I)I/Il"yp, BKIIIOYAKOIINX JJICMCHTBI
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OKPYXKHOCTH (KpyTa) ¢ OIOpOii Ha CIIpaBOYHYIO HH(OPMAIIHIO.
HaxoauTs momaay B 3aj1a4ax peanbHON KU3HU.

JBUzKeHU S Ilonamue o 0udiceHuu NIOCKOCMU. Paszboupare  npumepbl,  WUIIOCTPUPYIOUIUE  TMOHATHUSA
IJIOCKOCTH llapannenvrolii neperoc, nosopom u cummempusi. Ocu u yenmpul | ABUKEHUS, HIEHTPOB U OCEW CHUMMETPHH.
(6 9) cummempuu. DopMyJIMPOBATH ONPEICICHUS MapaJUIEIbHOIO IEepeHoca,
IIpocmetiwue npumenenus 8 peuieHuu 3a0ad. [IOBOPOTa U OCEBOM CHUMMETPUU C BHU3YaJIbHOW OIOPOM.
HaxoauTh HENOABM)XHBIE TOUYKH 110 00pasIy.
HaxoauTh LEHTPHI U OCH CUMMETPU MpOCTEUIINX (PUryp mo
oOpasiry.
Ilpumenamsy napanienvhvili NEPeHoc U CUMMEMPUIO npu
peueHuly 2eoMempuyecKux 3a0a4 (pazoupamos npumepol).
Hcnonvzoeamu 05151 nocmpoenus u ucciedosanutl yupposvie
pecypchbi.
IloBTOpEHME, [ToBTOpEHHE OCHOBHBIX HOHSATUH M METOAOB KypcoB 7—9 |OmepupoBaTh MOHATHAMHU: (urypa, Touka, mpsmas, yroi,
00o01eHne, KJIacCOB, 0000II€HNE U CHCTeMaTH3alisl 3HAHUH. MHOIOYTOJIbHUK, PaBHOOEAPEHHBII UM  PaBHOCTOPOHHUMN
cucrematuzaumsa  |[Ipocteiimme reomerpuueckue (UIypbl M UX CBOMCTBA. | TPEYTOJIBHUKH, HPSIMOYTOJBHBIM TPEYroJbHUK, MEIuaHa,
SHAHMITZ N3mepeHne reoMeTpuuecKiX BEIHUKH. OMCCeKTpuca M BBICOTA TPEYrOJbHMKA, MapalIeIOrpaMM,
(7 u) TpeyronbHUKH. poMO, MPSMOYTOJIBHUK, KBaJApaT, Tpameuus; OKpyXKHOCTb,

[TapannenpHble ¥ IEPIEHANKYIISPHBIE IPSIMBIE.

OxkpyxHocTh U Kpyr. ['eomeTpuueckue MOCTpOEHUs. YTJbl B
OKpY)KHOCTH.  BrucaHHble W  ONUCaHHBIE  OKPYKHOCTH
MHOTI'OYT' OJIbHUKOB.
IIpsiMast 1 OKPY>KHOCTb.
YeThIpEXYTrOJIbHUKHY.
YETHIPEXYT OJIbHUKH.
Teopema [Iudaropa n Hauana TpuroHoMeTpuu. Pemenue odmmx
TPEYTrOJIbHUKOB.

IIpaBunbHBIE MHOTOYT OJIBHUKH.

ITpeoGpa3zoBanus miockocty. JBmxenus. [Tonooue. CummeTpusi.
[Tnomane. Beraucnenue miomanaei. [nomaan noqoOHbIX GuUryp.
JlexapTOBbI KOOpIMHATBI Ha INIOCKOCTH.

Bnoucannsie u OIIMCaHHBIC

KacaTesbHas; PaBeHCTBO U 1oj00ue QUryp, TpeyroibHUKOB,;
NapajuleIbHOCTh M MEPHEHIUKYIIPHOCTh TNPSAMBIX, YIrojl
MEXJy NpSIMbIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
OpsSMOM; JJIMHA, PACCTOSHHUE, BEJIMYMHA YIJa, IJIO0IIA/b,
HEPUMETD.

HUcnoab3oBaty  ¢opmyabl: 1nepumerpa U IUIOMIATU
MHOI'OyTI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAIU KpYTa,
00bEMa MPSMOYTOJILHOTO NapaljieNeuIe a.

OnepupoBaTh NOHATHAMH: TPSMOYToOjbHas cHUCTEMa
KOOpJIMHAT, BEKTOp; MCHOJIB30BATh JTHU MOHATUSA IS
IPEJCTABJICHNS JAaHHBIX M PEIIEHUs 3aJad, B TOM YHCIE W3
JPYTUX y4eOHBIX IPEIMETOB.

Pemiath 3agauM Ha TOBTOPEHHE OCHOBHBIX TIOHSATHH,
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BekTops! Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EH MEXIY Pa3IMYHBIMM YACTSMH Kypca.
BriOupaTh MeTo [Tt peIieHus 3a/1a4u.
PemiaTtp 3aga4m 13 IOBCETHEBHON KU3HU.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(IO 'OJAM OBYYEHMUA)

7 kaacc (He MeHee 34 4)

Ha3Banue
pa3nena (TemMbl)
(4HCJ10 YacoB)

OcHoBHOe coiep:KaHue

XapakTepucTHKA 1eATeJILHOCTH 00y4aouuXcsl

IIpeacraBiienue
AAHHBIX

(79

[IpencraBnenne gaHHbIX B TaOmunax. [Ipaktudeckue
BBIYMCIICHUS 110 TAOMWUYHBIM JIaHHBIM. VI3BIeueHHWe W
uHTEeprpeTanust Tabau4HbIX AaHHBIX. [IpakTudeckas paborta
«TabmuIs.

I'padmyeckoe mpencTaBiICHWE ITaHHBIX B BHJE KPYrOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) AUarpamMM. UTeHHEe U TOCTPOCHUE
muarpamm. [Ipumepsl neMorpaguiecKkux Juarpamm.
[TpakTtuyeckast pabota «/luarpamMmeny.

OcBanBaTh Ha 0a3oBoM YPOBHe Croco0bI
MPEJCTAaBICHUS CTATUCTUYECKUX TaHHBIX W YHUCIIOBBIX
MAacCMBOB C IIOMOIIbIO TabiaMll M JUarpamMmm ¢
UCIIOJIb30BAaHUEM ~ aKTYaJbHBIX M B@XKHBIX JaHHBIX
(nemorpaduueckue JTAaHHBIE, IIPOU3BOJICTBO
IPOMBIIUIEHHOH M CeJIbCKOXO3SHCTBEHHOW MPOMYKIHH,
O0ILIECTBEHHBIE U IPUPOIHBIC SBICHU).

HN3yyars Meroabl paboThl € TaOMUMYHBIMU U
rpadU4ecKUMH TPEJCTaBICHUSIMH JaHHBIX C ITOMOILBIO
IUQPPOBBIX PECYPCOB B XOJI€ NPAKTUUYECKUX padboT (c
HaIpPaBJISAOLIEH TTOMOIIBIO).

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOMN I'IO,ClI'gaDIO
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OnucareabHas
CTATHCTHKA
(8w)

Yucnobie HabOpbl. CpenHee apudhMeTHIECKOE.

Menuana 4nciioBoro Habopa. Y CTOMYMBOCTh METUAHBI.
[TpakTuueckas padora «CpenHre 3HAaYUCHUSI.

HauGonpiiee u HauMeHbIlIee 3HAYSHHS YUCIIOBOr0 Habopa.
Pa3max.

OcBauBath Ha 0230BOM YpOBHEe NOHSITHSA. YHCIOBOH
HabOp, Mepa MEHTPAIbHON TEHACHINH (Mepa ILIEHTpa), B
TOM UHCJIE CpeaHee apu(pMETHUECKOe, MeINaHa.
OnuceiBaTh CTAaTUCTUYECKHE JAHHBIE C IOMOIIBIO
cpemHero apupmMeTn4eckoro u Menuansl. Pemarp 3agaqu
(c uWcroNb30BaHHMEM 3pPUTENBHOM HATJSIAHOCTH  W/WIN
BepOaIbHOM OIOpPHI)

HM3yuyaTs cBOMCTBA CPEIHUX, B TOM YHUCIE C IOMOIIBIO
U(POBBIX pPECypcoB, B XOJI€ MPAKTHUYECKUX pPabdoT, (c
HaIpaBJISIOLIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM yYpOBHE NMOHATHSA: HanOobIIEE
Y HauMEHbIlIee 3HAaYeHUsI YHCIOBOI0 MAacCUBa, pa3Max.
PemaTs 3agaum Ha BeIOOp crioco0a OMMCaHUS JaHHBIX B
COOTBETCTBUM C HPHUPOJOM JaHHBIX U  LEIIMHU
UCCIIEJIOBAHUS C HAIIPABJISAIONIEH TTOMOILBIO.

Cayuaiinast
U3MEHYMBOCTH

(6 1)

Cryuatinas usmenuusocms (npumepul). Yacmoma sHavwenutl 6
Mmaccuge dannuix. I pynnuposka. I'ucmoepammeoi.
IIpaxmuueckasn paboma « Cayuatinas usmMeH4usoCcmoy.

Oceaueamov ROHAMUA. YACMOMA 3HAYEHUL 6 MACCUBE
OQHHBIX, 2DYANUPOBKA OAHHBIX, 2UCMOPAMMA.

Cmpoump cucmoepammul no 0opasyy

Ocsausamo cpaguueckue npedCmasieHus PasHulX U0
CVUQUHOU UBMEHYUBOCTU, 6 MOM YUcie ¢ NOMOWbIO
yughposwix pecypcos, 8 xo0e NPAKmMu4ecKol pabomai.

BBenenue B
Teopuro rpagos
(4 1)

I'pagh, sepuuna, pedpo. Ilpeocmasnenue 3a0auu ¢ NOMOUWBIO
epagha. Cmenenv (8anenmnocms) gepuunvl. Hucio péoep u
cymmapuas cmenensv gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceéaznocmu epaga. Ob6xo0 epagha (3iinepos
nyms). Ilpeocmasnenue 06 opueHmupo8anHvIx epagax.

Ocsausamo nouamusn. zpagh, eepuwiuna epaga, pedpo
epagha, cmenens (8aneHMHOCHb 8EPUIUHDBL), YEeNb U YUKIL.
Oceausamo nonamusn: nymo 6 zpaghe, dU1epos nym,
00x00 epacgha, opueHmuposanHwlli 2pag.

Obécysncoamsv peutenue 3a0auu  HA HNOUCK  CYMMbl
cmenenell eepuwiun 2paga, Ha nouck obxooa epagha, Ha
NnOucKk  nymei 6  OpPUEHMUPOBAHHBIX  zpaghax ¢
Hanpassiowel NOMOUbIO.

Ocsausamb cnocoovl npeocmasieHuss 3a0ay U3 Kypcd
aneeopwvl, ceomempuu, meopuu 8epPOAMHOCMell, Opyeux
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npeomemos ¢ nomowpio 2pagos  (kapmei, cxemol,
anleKkmpuyeckue yenu, QYHKYUOHANbHbIE COOMEEMCMEUsl)
Ha npuUMepax.

BeposiTHOCTB M

Cryuatinolti onvlm u ciyyaiinoe coovimue. Beposmnocmov u

Oceausamb nOHAMUA. CIYYAUHBIU ONLIM U CAYYAUHOE

4acToTa yacmoma coovimus. Ponv manoseposmmuvix u npakmuyecku | codvlmue, Manio08eposmHoe u NPaKmuiecku 00CmosepHoe

CJAYYAHHOr O 00CcmogepHuIX cobbimutl 8 npupooe u 8 ooujecmee. Monema u | codbvimue.

co0bITHS UpanbHas KOCMv 8 Meopuu 8eposiImHOCMeEl. H3yyamo 3HaUUMOCMb MANOBEPOAMHBIX COOLIMULL 8

(4 9) IIpakmuyeckas paboma « HYacmoma evinadenust opiay. npupode u obwecmee Ha BANCHLIX NpuMepax (asapuu,
HecuacmHvle cryyau, 3awuma NePCOHANbHOU
uHghopmayuu, nepedaya OaHHLIX).
H3yyamoe ponv Kiaccuueckux 8eposimMHOCHHbLIX Mooelel
(MOHema, uepanbHas KOCMyv) 8 Meopul 8ePOAMHOCMEl.
Haénwoame u uzyuams uacmomy cooOblmuil 6 NPOCMblxX
9KCHEPUMEHMAX, 8 TMOM HUCTe C NOMOWbI0 YUPPOBbIX
pecypcos, 8 xo0e npakmuyeckou pabomal.

O0o0menne, IIpencraBnenne  paHHbIX.  OmnucarenpHas — craTUcTHKA. | IloBTOpPATH W3yd4eHHOE U BBICTPAMBATh CHCTEMY

KOHTPOJIb BepositHOCTH clty4aitHOrO COOBITHS. 3HaHMUI.

(59) Pemartp 3a1a4n Ha nIpe/ICTaBIIEHUE U ONUCAHUE TAHHBIX C

MOMOIIBI0O U3YYEHHBIX XaPAaKTEPUCTUK C HAMPABIIAIONICH
MOMOIIIBIO.

Oobcyxnarb npuMepbI CIIy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX CIYHaiTHBIX
COOBITHH, X POJIU B IPUPOIC U KU3HHU YETIOBEKA

8 kiacc (He meHee 34 4)

Ha3Banue
pa3nena (TemMbl)

OcHOBHOE coiep:KaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00yYAIOIUXCS
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(4uci10 Yacom)

IloBTOpEHME
Kypca 7 kjacca
(4 1)

HpeI[CTaBJIeHI/Ie JaHHBIX. OmnucarenpHas CTaTHUCTHKA.
Crnyuaiinas u3MeHYUBOCTh. CpeHue YncIoBOro Habopa.
Cnyuaiinbie coObiTUs. BeposaTHocTr 1 yacToThl. Knaccuueckue
MOJIEJIA TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IloBTOpPSITH WM3ydeHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.
Pemare 3amaum (Mo BH3yaJdbHOH oOmope) Ha

IOPEJICTaBICHUE W OINHUCAaHUE JAaHHBIX
U3Y4YEHHBIX XapaKTEPUCTHUK.

Pemare 3amaum (Mo BH3yaJdbHOHW oOmope) Ha
IPEJICTaBJICHNE TPYNIUPOBAHHBIX [AHHBIX U OIHCAHUE
CIIy4ailHOM N3MEHYUBOCTH.

Pemate 3agaum (Mo BH3yaJbHOH oOmope) Ha
OTIpEICTICHUE YaCTOThI CITYYAHBIX COOBITHIA, 00CYXKICHUE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MAaJlOBEPOSATHBIX U
MPAKTHYECKU JOCTOBEPHBIX CIYyYaHBIX COOBITHIA, X POITU
B IIPUPOJIE U KU3HU YEIIOBEKA.

C TIOMOIIBIO

OnucarejbHas Omxnonenus. Jucnepcusa uucnoeozo nabopa. Cmandapmuoe | Oceaueamv nouamua: Oucnepcusi U CmMaHoapmHoe
CTATHCTHKA. OMKJIOHEeHUe YUcn068020 Habopa. [luazpammel pacceusanus. OMKJIOHEHUe, UCNOIb3068aMb MU XAPAKMEPUCMUKYU OIS
PacceuBanue ONUCAaHUs pacceu8aHusi OGHHbIX.
JAHHBIX Yuacmeoeamv 6  obcysycoenuu  cunomezvt 00
(49) omcymcmeuyu Ui HAIUYUY  CeA3U  NOo  OUASPAMMAM
pacceusanusl.
Cmpoums Ouazpammvl pacceusamusi no UMeWUMCs
OaHHbIM, 8 MOM YUCTle C NOMOWbI0 KoMnvlomepa (nocie
COBMECMHO20 AHAU3A).
MHoxecTBa MHuoxecTBO, moaMHOkecTBO. Onepanuu Haa MHoOkecTBamMu: | OcBaMBaTh MOHSITHS. MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) oObenuHEeHUe,  TepecedyeHue,  gomonHeHue.  CBolicTBa | IMOIMHOMKECTBO.
oreparuii Haj MHO)KECTBAMU : MepeMeCcTUTEIbHOE, | BBIMOJIHATH onepanuun Haj MHOXECTBaMH:
coYeTaTenbHOe, paclpeIeIuTeIbHOE, BKIIOUSHUS. o0beIMHEeHNne, epeceueHne, TonoTHeHne (o oopasiy).
I'paduueckoe npeacTaBIeHNE MHOXKECTB. Hcnoan3oBarb CBOMCTBA: [IEPEMECTUTENLHOE,
COYeTaTeIbHOe, pacCHpele/IUTeNbHOE, BKIOYEHUS (C

UCII0JIb30BaHUEM BU3YaJIbHOM OIOpHI).
Hcnoab3oBaTh rpaguueckoe MpeACTaBICHUE MHOXKECTB
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IpU OMHUCAHWUU PEAThHBIX MPOIECCOB U SIBICHUN, TPU
peILIeHNH 3a/1a9 U3 JPYTruX YU4eOHBIX MPEIMETOB U KypCOB
(C MCTIONMB30BAaHUEM BU3YaTIBHOM OIOPHI).

BepositHOCTH DJIeMEeHTapHbIe COOBITHSI. Crnyuaiinbie coOpiTus. | OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSTHS:
cJy4aiiHOr o brnaronpusitcTBytoiye 3neMeHTapHbie COOBITUS. BeposTHOCTH | 3JeMeHTapHOe COObITHE, cllydailHoe COOBITHE —Kak
co0bITHS coObITUi. ONBITEI C PaBHOBO3MOXKHBIMHM 3JIEMEHTAaPHBIMU COBOKYIIHOCTb  OJIarONpPHUSTCTBYIOIIMX  3JIEMEHTAPHBIX
(6 u) coObrtTusiMu. CirydaifHbINA BBEIOOD. CcOOBITHH, pABHOBO3MOJKHBIE DJIEMEHTAPHBIE COOBITHSI.
[TpakTudeckas pabota «OnbITH ¢ PABHOBO3MOXHBIMU Pemath 3a1aun Ha BBIYHCICHUE BEPOSTHOCTENH COOBITUI
AJIEMEHTAPHBIMU COOBITHSIMI. [0 BEPOSTHOCTSIM 3JIEMEHTApHBIX COOBITUH CITy4ailHOTrO

ombITa (C HCIOJIB30BAHUEM 3PHUTEIBHON HATJISAHOCTH
1/unu BepOaJIbHOM OIOpHI).

PemiaTh 3a1a4M Ha BBIYHMCIICHUE BEPOATHOCTEH COOBITHIA
B ONBITAaX C paBHOBO3MOXHBIMH  3JI€MEHTapHBIMHU
COOBITHSIMH, B TOM 4YHCJIE C IOMOLIbI KOMIbIOTEpa (C
WCIONb30BAaHUEM  3PUTEIBHOM  HATJSAHOCTH  W/WJIH
BEepOAILHOM OIOPHI).

IIpoBoauTL U HM3Yy4YaTh ONBITHI C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITUSAMH (C HCIIOJIb30BAaHUEM MOHET,
UTPATbHBIX KOCTeH, JPYTUX MoJienei)
B XOJ€ IpakTHYeCKoH paboThl (C HCHOIb30BAHUEM
BU3YaJIbHOH OIIOpBI).

BBenenne B | [Hepeso. Cesoiicmea Oepega: edurHcmeenHocms  nymu, | Oceaueamv ROHAMUA. Oepeso Kak 2pagd 6e3 yukid,
Teopuio rpagos Cywecmeosanue BUCAYEl GePUIUMbI, CE83b MeNCOYy HUCIOM | BUCAYAs BepuiUHA (TUCm), 6emeb Oepesd, nymv 8 oepeae,
(49 sepuiun u yuciom péoep. Ilpasuno ymHodxcenus. ouamemp oepesa.

H3yuame ceéoiicmea Oepesa: cywecmeosanue eucsauell
BEPUIUHDI,  €OUHCMBEHHOCMb  NYMU  MeHCO0y  08YMsl
BEPULUHAMU, CE53b MENHCOY YUCTOM GEPUUH U HUCTIOM
pébep.

Yuacmeosams 6 oocyrncoenuu pewenusn 3a0auu na nouck
U nepevucienue nymei 8 oOepege, OnpeoeleHue Yucid
sepuiur unu pébep 8 depese, 00x00 OUHAPHO20 Oepesa, 8
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MOM YUcCje ¢ NPpUMeHerRuem npasuiad YMHONICEHUA.

Cayuaiinble
co0bITHS
(84

IIpomueononoscnoe  coovimue.  [uacpamma  Dilrepa.
Obvedunenue u nepeceuenue coovimuu. Hecoemecmuvle
coovimusi. @opmyna croxcenus eeposmuocmet. Ilpasuno
VMHOJMCEHUsT ~ 8epossimHOCmell.  YcloeHas — 8eposmHOCHb.
Hezasucumvle  cobvimusa.  Ilpeocmagnenue  cayuaiinozo
9KCnepumMenma 6 suoe oepesd.

Ocsaueamov nOHAMUA. 63AUMHO NPOMUBONOIONCHLLE
cobvimus, onepayuu Hao cooOblmusimMuU, 00beOUuHeHue U
nepecevenue coovimui, ouazpamma dinepa (dunepa—
Benna), coemecmuvie u Hecoemecmuvle cOObIMUSL.
H3yuamo meopemul 0 6eposmuocmu 00beOUHeHUsT 08YX
coovimutl (hopmyvl CLOHCEHUS BePOAMHOCMELL).
Yuacmeoseamw ¢ odcyscoenuu pewenua 3a0auu, 6 mom
yucie mekcmosvle 3a0adu Ha onpeoeieHue 8eposmHocmert
00veouHenUus U nepeceyeHuss coObIMUll ¢ NOMOWbLIO
yucnogol  mnpamou, ouazpamm  Jinepa,  opmynsl
CTLOJHCEHUS 8EPOAMHOCELL.

Ocesaueamo nonamuA’ npaguio VMHOMCEHUS
8eposimHocmell, YCI08HAsL 8EPOSIMHOCTb, HEe3d8UCUMbIE
cobbIMUsL 0epeso CIYYaliH020 ONbIMA.
H3yuams  ceoiicmea  (onpedeneHus)
cobvimull.

Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
onpeoeneHue U UCNOIb308aHUe HE3ABUCUMBIX COOLIMUI.
Yuacmeoeamv ¢ oocyyncoenuu pewenus 3adauu na
NOUCK 6eposimHOCmel, 6 MOM Yucie YCIO06HbIX, C
UCNONIL308AHUEM Oepesa CYHALIHO20 ONnblmd.

He3asucuUmvblx

O0o001menue,
KOHTPOJIb
(49)

[TpencraBnenne nanupix. OnucarenbHas craTucTuka. ['padsol.
Beposaraocts CIy4aifHOT O COOBITHSI. DJIEMEHTHI
KOMOMHATOPUKH.

IMoBTOPATH U3yY4CHHOE U BBICTPAMBATHL CHCTEMY
3HAHUMU.

PemaTh 3a1aun Ha IPE/ICTABJIICHUE U ONTUCAHUE JJAHHBIX C
IIOMOILIBIO H3Yy4YEHHBIX XapaKTepUCTUK (c
WCIIOJIb30BaHHEM BU3YaJIbHOM OTIOPHI).

Yuacmeosamv 6 oocyyncoenuu pewenus 3agaum c
pUMEHEHUEM TpadoB.

Pemats, 3agauyd Ha  HAXOXJICHUE  BEPOSTHOCTH
CIIy4ailHOro COOBITHSI 11O BEPOSTHOCTSIM 3JIEMEHTAPHBIX
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COOBITHI, B TOM YHCIIE B OIBITaX C PAaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMHE (C BU3YaJIIbHON OIOPOi).
Yuacmeoeamv 6 oocyymcoenuu pewenusn 3anaum Ha
HaXO0XJEHUE BEPOSTHOCTEH OOBEIMHEHUS U MepecedeHus
COOBITUI, B TOM YHCJIE HE3aBUCUMBIX, C UCIOJIb30BaHUEM
rpagu4YecKux TMPEACTaBICHUNA W JepeBa CIy4alHOro
OTIBITA.

Yuacmeosamv 6 oé6cysymcoenuu pewenua 3anaum Ha
nepevnciieHne KoOMOMHAIMH (Yrciia epecTaHOBOK, Ynciia
COYETaHMil), Ha HAXOXJECHUE BEPOATHOCTEH COOBITHH C
IPUMEHEHHEM KOMOMHATOpUKH, B TOM 4HCIE C
UCIIOJIb30BaHNeM TpeyroiabHuka [lackars.

9 kiacc (He MmeHee 34 4)

Ha3panmue
paszzaena (TeMbl) OcHoBHOE coneprkaHue XapakTepuCcTHKA JeATEJIbHOCTH 00y4a0IUXCS
(4HCJ10 YaCOB)

IloBTOpEHUe [IpencraBnenne  manHbiX.  OmnucarenbHas — cratucTuka. | [IOBTOpSAITH W3y4eHHOE U BBICTPAUBATH CHCTEMY
Kypca 8 ki1acca Omneparuu Hag coObITUSAME. He3aBUCHMOCTD COOBITHIA. 3HAHUH.
(49) PemaTh 3a1auu Ha MPE/ICTABICHUE U ONMCAHHUE TAHHBIX.

Pemate 3agaum  Ha  HAXOXJICHHE  BEpPOSTHOCTEH
O0BEUHEHUS W TEepPeCceYeHUs] COOBITUM, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJb30BaHHEM  rpaduueckux
MPEACTABICHUI U JEPEBA CIYYAMHOI O ONBITA.

Pemiath 3agauM Ha MepevyrCICHUE KOMOWHAIUK (ducia
MEePECTAaHOBOK, YHCJA COYCTaHWH), Ha HaXOXKICHUE
BEPOSITHOCTEH COOBITUI C TPUMEHEHHEM KOMOMHATOPHUKH,
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B TOM YHUCJIC C UCTTIOJIb30BAHHUEM TPCYTI'OJIbHUKA ITackans

DJIeMeHTBbI
KOMOUHATOPUKH
(49)

KomOunatopHoe nmpaBuiao yMHOXeHUs. llepecTaHOBKH.
®dakropuan. CodeTaHusi U YUCIO COYETAHUU. TpeyeonbHux
Ilacxana. llpaktudeckas padota «BberaucieHne BepoITHOCTEH
C HCIOJIb30BAHUEM KOMOMHATOPHBIX (DYHKIMN 3JIEKTPOHHBIX
TaOIHID.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSATHA:
KOMOHWHATOPHOE MPAaBUJIO YMHOXEHHS, YHNOPSIOYEHHAas
napa, Tpolika 00ObEKTOB, MIEpeCTaHOBKa, (DaKTOpras 4Yucia,
couYeTaHue, YUCIIO COYETaHul, mpey2onvruk Ilackans.
Pemars mnpocreiimume 3agaum  Ha IEpeUYMCIECHUE
YHOPSA0UYEHHBIX Iap, TPOEK, IEPEUNCIIEHUE IIEPECTaHOBOK
U COYETAaHHW DJJIEMEHTOB pAa3JIMYHBIX MHOXECTB (IO
oOpasiry).

Pemars mnpocreiinmue 3agadM Ha NPUMEHEHUE 4YHUCIa
coueTaHuil B anredpe (CokpaiéHHOe YMHOXKEHNE, OMHOM
HeroTOHA) (C HanpaBIAIOUIEN TOMOLIBIO).

Pemiatb, mnpuMeHsii KOMOMHATOPUKY, 3aJayd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C IOMOIIbIO
9JIEKTPOHHBIX TAOJIUI] B XOAE MPAaKTHYECKOH paboThI (C
BHU3YAJIbHON OTIOPOi).

I'eomerpuueckas
BEPOATHOCTH
(4 4)

Teomempuueckas seposmuocmo. Cnyuatinwiii 66100p MOUKU U3
@ucypvl Ha niockocmu, U3 OmpesKa, Uz 0yeu OKPY#CHOCU.

Oceausams noHaAmMuUe 2e0MeMpU4ecKoll 6ePOSIMHOCIL.
Yuacmeoseamo ¢ oocyycoenuu pewenus zadauu na
HaxoxcoeHue 8eposimHOCmell 8 Onblmax, NPeocmasuUMblX
KaK 8blOOP MOYEK U3 MHO20Y20IbHUKA, KpYed, OMPe3Ka uiu
0yeU OKPYHCHOCIU, YUCTIOB8020 NPOMENCYMKA

HcnuiTanus
Bepnyu
(6 9)

Hcneiranne. Ycenex u Heynada. Cepust HCIIBITAHUH J10 IEPBOTO
ycnexa. Hcnbitanusa bepHymnu. BepostHocTH coObITHl B
cepun ucnbiTanuii bepuymm. [lpaktuueckas pabora
«Hcnbrranus beprymnm».

OcBanBaTh Ha 0230BOM YPOBHE NMOHATHSA: UCIIBITAHUE,
dJIEeMEHTapHOE COOBITHE B HCIIBITAHUH (YCIIEX U HEeyIaya),
cepusi WCTIBITAHWM, HACTYIUICHHE TEpPBOr0  ycIexa
(neymaum), cepus ucnbiTanuii bepuymm.

Pemiars  mpocreiilide 3agauydM Ha  HAXOXKJICHHE
BEPOSITHOCTEH COOBITUM B CEPHHM MCIBITAHUM JI0 TIEPBOTO
ycrexa, B TOM YHUCJe C IPUMEHEHHEM (OpMYIbl CYMMBI
TFEOMETPUUYECKON Mporpeccuu (C Oopoi Ha CIPABOYHYIO
WH(POPMAITHIO).

Pemate mpocreiimue

3aJavYu Ha HaXO0XICHUC
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BEPOSTHOCTEH  DJIEMEHTAapHbIX COOBITUH B  cepHUH
UCIBITAHUN bepHy/M, Ha HaXOXIACHUE BEPOATHOCTH
ONPENENEHHOIO0 YHUCIIA YCIEXOB B CEPUM HCIBITAHUU
Bbepnynnu (c BU3yaiabHO 01opoii).

H3yuats B X01e NpakTH4YecKOil padoThl, B TOM YHCIIE C
IIOMOLIBIO IIU(PPOBBIX PECYPCOB, CBOICTBA BEPOATHOCTHU B
cepuM UCIbITaHui bepHyrum

Cayuaitnas CnydaliHass BeIMYMHA U PAcIpelelIeHUE BEpOSATHOCTEH. | OcBOMTH Ha 0a30BOM YPOBHe IOHSITHS. CllydaiiHas
BeJIMYHHA MaremMatuyeckoe OXUIAHUE U JUCIEpPCUs  CIIy4alHOW | BEIWYMHA, 3HAYCHUE CIly4anHOU BEJIMYMHBI,
(6 9) BennuuHbl. [IpuMepel MareMaTHyeckoro OXHIAHUS Kak | pacIpelesieHUue BEPOATHOCTEN.
TEOPETUYECKOI0 CPEJHETO 3HAUECHHUS BETUNYHHBI. HM3yyare u o00cyskaaTh InpuMepbl IUCKPETHBIX U
[TousiTue 0 3akoHe OoNBIIMX yucen. Mi3MepeHue BepoITHOCTEH | HENpEephIBHBIX CIyYalHBIX BEIMUYUH (POCT, BEC YEIOBEKA,
C IOMOILIBIO YacToT. [IpuMeHeHne 3akoHa OOJBIINX YUCEI. YUCJIIEHHOCTh HACEJIEHUs, IPyrue N3MEHUYNBBIC BEIIMYHHBI,

paccMaTpuBaBIIMECS B Kypce CTAaTUCTUKM), MOJEIbHBIX
CIIy4alHBbIX BEJIMYMH, CBS3aHHBIX CO CIIY4alHBIMU
onbITaMu (OpocaHME€ MOHETBHI, WIpPaJIbHOM KOCTH, CO
CITy4aiiHbIM BBIOOPOM H T. 11.).

OcBauBat, Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTEMaTUYECKOE OKUJAHUE CIy4alHOM BEJIMYMHBI KaK
TEOPETUUECKOE CPEAHEE 3HAYCHUE, AUCTIEPCHS CITydalHOU
BEJIMYMHBI KaK aHAJIOT IMCIIEPCHH YHCIOBOr0 Habopa.
Pemarp 3amauM Ha BBIYMCIEHME MaTEMaTHYECKOrO
OXKHJaHUA W JUCIEPCHM  JUCKPETHOW  CIy4ailHOMU
BEJIMYMHBI 110 3aIaHHOMY PAacIpelEIEHHI0, B TOM YHCIIE
3aja4, CBSI3aHHBIX CO CTpaxoBaHWEM U JoTepesiMu (c
HaIPaBJISIONIEH TOMOIIIBIO).

3HAKOMHMTBCA C MAaTeMaTU4YeCKUM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCHpeiesiCeHuld, B TOM YHCIIE
pacnpeneneHus CIy4aiiHOW BETMYNHBI «YUCIIO YCIIEXOB)» B
cepuM UcnbITaHuK bepHymn.

M3yyaTrs yactoTry COOBITHS B  TOBTOPSIIOIIUXCS
CIIy4alHBIX OMBITaX KaK CIy4alHYIO BEIUYUHY.
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3HAKOMHUTBLCA C 3aKOHOM OoJbinux uucend (B Qopme
bepnynnu): mpu OONBLIIOM YHCIE OIBITOB YacToTa
cOOBITHS OJIU3KA K €T0 BEPOSITHOCTH.

PemaTsh 3a1a4n Ha U3MEpPEHHE BEPOSATHOCTEH C TOMOIIBIO
4acTOT (C HaIpaBJISAOLIEH TOMOILBIO).

O06cy:k1aTh POJIb 3aKOHA OOJIBIIIUX YUCET B 000OCHOBAaHUH
Y4aCTOTHOI'O METO/Ia U3MEPEHUS BEPOSATHOCTEH.
OO0cy:k1aTh 3aKOH OOJNBIIUX YHCENT KaK IPOSBICHHUE
CTaTUCTUYECKOW YCTOWYMBOCTU B U3MEHUMBBIX SIBJICHUSIX,
poJib 3aKOHAa OOJBLIMX YHUCET B NPUPOAEC M B KHU3HU

YeJloBeKa.
O0o0menue, [IpenacraBnenne  nmanHbix.  OmnwucarenbHas — cratucthka. | [IOBTOPATHL H3ydyeHHOE U BBICTPAMBATH CHCTEMY
KOHTPOJIb BepostHoCTh CIIy4alHOr O cOOBITHSL. DJIEMEHThl | 3HAHUU.
(10 9) koMOuHaTopuku. CiydaiiHble BETMUUHBI U paclpeieNIeHusI. PemaTh 3a1a4m Ha npeACTaBICHUE U ONMCAHUE TAHHBIX.

Pemartp 3aga4m Ha HAXOXKJIEHUE BEPOSTHOCTEN COOBITUH,
B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMU COOBITHSIMU, BEPOATHOCTEN
OObEIMHEHUST W TIEPecedeHUs] COOBITHH, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUAMH CITyYalHbIX UCIIBITAHUI

[Ipu pazpabotke paboueld mporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YUTE€HBI BO3MOXHOCTH
UCIIOJIb30BAHUS JEKTPOHHBIX (IIM(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCA Y4EOHO-METOJUUECKUMU MaTepruagaMu
(MyJIbTUMEIUIHBIE TPOTPAMMBI, JJIEKTPOHHBbIE YUYEOHMKM U 33JaYHUKH, DJJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIE
1a0opaToOpuu, UTPOBBIE MPOrpaMMBbl, KOJJIEKIUN HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIONb3YyEMbIMH JUIsl OOYyUEHUS U
BOCIIUTAHUS PA3MYHBIX TPYII IOJIb30BATENEH, MPEACTABICHHBIMU B AJIEKTPOHHOM (LM(PPOBOM) BUAE U PEATH3YIOLIUMHU
muaakTudeckue Bo3MoxHoctd KT, conep:kanre KOTOPbIX COOTBETCTBYET 3aKOHOAATENIBCTBY 00 00Opa30oBaHUMU.
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