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INOACHUTEJIBHAA 3AITMCKA

VYueOHbii mpeamer «MareMmaTuka» BXOJUT B TPEeIMETHYI0 o0nacth «MareMartuka u
uHpopmatuka». OH CIOCOOCTBYET pPa3BUTHIO BBIYMCIUTEIBHONW KYJIbTYphl U JIOTHYECKOTO
MBILIUIEHUS, (OPMHUPOBAHMIO YMEHMsI MOJb30BATHCSA ANTOPUTMAMM, a TAKXKE IMPHOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B MOBCETHEBHOM ku3HM oOyuarommxcs ¢ 3I[1P. YueOusbii
OpeaMeT  pa3BUBAcT  MBIIUICHHE, IPOCTPAHCTBEHHOE  BOOOpakeHHe, (YHKLIHOHAIBHYIO
rpaMOTHOCTb, yMEHHS  BOCHPUHUMATh M  KPUTHYECKHM  aHAIU3UpPOBaThb  HH(OpMAIMIO,
IIPEJCTABICHHYIO B pa3IMUHbIX (popmax.

OOydenne MaTemaTHKe Na€T BO3MOXKHOCTh pa3BUBaTh y oOydwarommxcs ¢ 3[IP Tounyro,
palMOHAIBHYI0 U MH(QOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanbojee MOAXOJAIINE S3BIKOBBIE,
CHMBOJIMYECKHE, Tpaduyeckue CpeAcTBa JUIsl BBIPAKEHUS CYXKIECHHH U HArJsAHOTO MX
IIPEIICTaBICHHUS.

Heo06xoauMbiM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUH SIBIISCTCS
o01iee 3HaKOMCTBO € METOJaMM IO3HAHMs JAECHCTBUTEIBHOCTH, IPEJICTABICHHE O HpeaMeTe U
METOAAaX MAaTeMaTHKH, UX OTIMYUI OT METOAOB APYIHMX €CTECTBEHHBIX M TYMAaHHUTApHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUS] MaTeMaTHKU JUIsl PELICHUs Hay4yHbIX M MPUKIAAHBIX 3a7ad. Takum
o0pa3zom, MaTremMaTudeckoe 00pa3oBaHHME BHOCHT CBOM BKJIAJ B (OPMHUpOBAaHUE OOLICH KyIbTYpHI
4eJI0BEKA.

W3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET H3CTETHMYECKOMY BOCIHTAHHIO YEJIOBEKa,
IIOHMMAHHIO KPacOThI U U3SALIECTBA MATEMATUYECKUX PACCYKIECHUMN, BOCIPUATHIO TEOMETPUYECKUX
(bopM, YCBOSHHIO HJICH CHMMETPHH.

[Tporpamma oTpakaeT cojaepkaHue oOyueHus npeaMery «MaremaTuka» ¢ y4eToM 0CcOObIX
oOpa3oBaTenbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3I[IP. Opnagenue y4eOHBIM TIPEIMETOM
«MatemaTiKay IpeCTaBiseT ONPEeAEICHHYIO CI0XKHOCTh Uit ydauxcs ¢ 3[1P. YV oOyuaromuxcs ¢
3[IP nHambonee BBIpaXEHBI OTCTAaBaHHUA B PA3BUTHU CIOBECHO-JIOTHYECKUX (DOpPM MBIIUICHHUS,
[03TOMY aOCTpaKTHbIE M OTBJICYEHHbIE KaTErOPUM UM TPYJHOJOCTYHHBL. B Toxe Bpems npu
CHEeMaIbHOM O00y4eHMHM oOOydaroluecss MOTYT BBIIOJHATh 3aJaHusl 1o anroputMmy. OHu
BOCIIPUMMYMBBI K IIOMOILM, MOTYT BBINOJIHUTH NEPEHOC HAa AHAJOTMYHOE 33JaHHE YCBOEHHOTO
criocoba pemienns. CHIKEHHE Pa3BUTHS MBICIUTEIBHBIX ONEPAllUil U 3aMeIJICHHOE CTAaHOBJICHHE
JIOTHYECKUX JIeHCTBUHA TPHUBOJAT K HEAOCTATOUYHOW OCMBICIIEHHOCTH COBEPIIAEMbIX Y4eOHBIX
neictBuil. Y 00ydaroluxcsi 3aTpyAHEHbl CYETHbIE BBIYUCIICHHS, MPOU3BOJIMMBIE B yme. B
MUCbMEHHBIX BBIUMCIEHUSX OHU MOTYT MPOIyCKaTh OJUH U3 MPOMEXYTOUHbIX maros. [Ipu pabote
C YHUCIIOBBIMHM BBIPDQKEHUSMHU, BBIUYMCICHHEM HX 3HAYEHHUS MOTYT HE YAEpKHUBaTh MPAaBUIbHBIN
nopsaok aevicteuil. [Ipu ynpoumenun, npeoOpa3oBaHuM BbIpakeHMH yuamuecs: ¢ 3IIP He moryt
CaMOCTOSITENIbHO MPUHAThH PEIIEHUE O TOCIIEeI0BaTEIbHOCTH BINOIHEHUS AelicTBU. KoHKpeTHOCTh
MBIIIJIEHHS OCJIOXKHSET YCBOCHMSI HAaBbIKA PEILICHUs ypaBHEHUI, HEPABEHCTB, CUCTEMbI YPaBHEHUM.
WM ManonocTynHo coBeplieHre 00paTUMBIX ONEpalni.

Huskuif ypoBeHb pa3BUTHUSA JIOTMUECKHX ONepalnuid, HexocTaToyHas O00O0OIIEHHOCTh
MBIIUIEHUS] 3aTPYAHSIOT H3ydeHHe TeMbl «DyHKUMM»: TpH oONpeAesieHuH (DYHKIHOHAIBHOM
3aBUCUMOCTH, TIpU  ONHMCAaHUU TIpadUyecKkoil  CUTyallMM, HCHOJb3yd TIE€OMETPUUYECKHH,
anrebpanveckuii, (QyHKUMOHANBHBIN sA3bIkM. Hepenko yuwammecs He BUISAT Pa3HULBI MEXAY
obsacThio onpeeneHust QyHKIMU U 00JI1aCThIO 3HAYCHUH.

Pemenne 3amay compsiKeHO € TPYAHOCTSMH O(OpPMIIEHHS KpaTKON 3aIlucH, IPOBEICHHS
aHajuM3a yCJOBUS 3aJlaud, BbLIeNeHus cymecrBenHoro. OOywarommuecs c 3IIP 3arpyassiorcs
c/ienaTh YMO3aKJII0OUeHHe OT OOIIero K 4acCTHOMY, HEPEIKO BHIOMPAIOT HEpaIlMOHAJIbHBIE CIIOCOOBI
pELIeHNs, NHOTAA OTPAaHUYHUBAIOTCS MAHUITYJIALIUAMHU C YHCIIaMHU.

[Ipu wu3ydeHun reoMmerpuueckoro Mmartepuana oOyuatouguecss ¢ 3IIP cramkuBaroTcs c
TPYJHOCTBIO JIENaTh JOTMUECKHUE BBIBOJIbI, CTPOUTH MOCIEI0BATENbHbIE paccyxaeHusa. Henpounble
3HAHHS OCHOBHBIX TEOPEM TI'€OMETPUH MPUBOJIUT K OMIMOKAM B PELIEHHHM I'€OMETPUYECKHX 3a/ad.
OOyuaromyecss MOTYT MOJAMEHUTH (HOpMYJy, HENPaBUIBHO MPUMEHHUTH TeopeMmy. K cepbe3HbIM



omunOKaM B peIIEHHWM 3aJady MPHUBOJAT HEJOCTAaTOYHO PA3BUTHIE IPOCTPAHCTBEHHBIC
npencTaBieHus. VM c0KHO BBINOJIHUTH YEPTEXK K YCIOBHUIO, B MUCbMEHHBIX Pa00OTaXOHU HE MOTYT
MIPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3alIOMHMHAHUSI U BOCIIPOU3BEIECHUS y4eOHOro MaTepuajga CHHXKEHBI 10 MPUYHHE
c1abOCTH MHECTHYECKOM JAEATeNbHOCTH, CyXeHHs oObema mnamsaTH. OOyuatommmcs ¢ 3I1P
TpeOyeTcst OoJpllle BpEMEHM Ha 3aKpeIUIeHHE MaTepuala, akTyallu3allds 3HaHUW 10 OIope Mpu
BOCIIPOU3BE/ICHUU.

Jls mpeojoneHus TpyIHOCTEN B U3Y4YEeHUU yueOHoro npenmera «MaTtemaruka»Heo0xo1uma
ajmanTanusg oObeMa M XapakTepa ydeOHOro wmarepuajga K I03HAaBaTEIbHBIM BO3MOXKHOCTSM
yuamuxcs ¢ 3[1P. Cnenyer yueOHBII MaTepras IPENOHOCUTh HEOOIBIIIUMH TOPIUSIMH, YCIOXKHSIS
€ro MOCTETIeHHO, U3BICKUBATHCIOCOOBI aJaNTallui TPYIHBIX 33JaHUN, HEKOTOPHIE TEMBI 1aBaTh KaK
O3HAaKOMUTEIbHBIC; HCKIIOYaTh OTENIbHbIE TPYIHBIE IOKAa3aTEJIbCTBA; TEOPETUUECKHI MaTepual
PEKOMEHYEeTCsl M3ydaTb B IIPOLIECCE IPAKTUYECKOW JEATENIBHOCTH [0 PELIEHUI0 3ajad.
Opranuueckoe €IUHCTBO MPAKTHUECKONH W YMCTBEHHOW [EATEIbHOCTH Yy4allMXCi Ha YpOKax
MaTEMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIHHOMY YCBOCHHIO OAa3MCHBIX MaTeMaTHUECKUX
3HAHUU U YMEHUH.

Henn n 3anaun u3yyeHus yueOHoro npeamera «MaremaTuka»
[IpuoputeTHbIMU Yeramu 00ydeHUs] MaTeMaTuke B 5—9 kiiaccax sBISIOTCA:

— (dbopMHpOBaHHE [EHTPAIBHBIX MAaTEMaTHYECKUX IOHATHH (YUCIIO, BEIMYMHA,
reomMeTpuueckas  (urypa, TepeMeHHas, BEpPOATHOCTh, (QYHKIHA), OOECIICYHBAIOIINX
MIPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTH4eCcKoro oopa3zoBanus o0yuatomuxcs ¢ 311P;

— nozseneHue odyuvaromuxcs ¢ 3[IP Ha nocTynmHOM 171 HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTHKH W OKPYKAIOIIETO MHUpPA, MOHMMaHUE MAaTEMaTHKH KaK Y9acTH OOmiei
KYJIbTYpPbI 4€JIOBEUECTBA;

— pa3BUTHE WHTEIUIEKTYaJbHBIX U TBOPYECKUX criocoOHocTel oOyuarommxcs ¢ 3I1P,
[I03HABATEIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUMN, KpUTUUHOCTH MBIILIJIEHUSI, HHTEpEca K
M3YYEHHUIO MAaTEMaTHKU;

— dbopmupoBanre (QYHKIIMOHAIBHOM MaTeMaTHYECKOW T'PAMOTHOCTH: YMEHHS
pacrno3HaBaTh IPOSBICHUS MAaTEMATUUECKUX MOHATUN, 0ObEKTOB U 3aKOHOMEPHOCTEH B pealIbHbIX
KU3HEHHBIX CUTYalUsAX U MIPU U3yYEHUH JIPYrUX yuyeOHBbIX MPEIMETOB, MTPOSBIECHUS 3aBUCUMOCTEN
U 3aKOHOMepHocTel, GpopMynupoBaTh UX Ha S3bIKE MAaTEMAaTUKHU W CO3[aBaThb MaTeMaTHYECKHE
MOJIETI, TPUMEHSATh OCBOCHHBIM MaTeMaTHUYeCKWW ammapar Jig pelieHUuss HpPaKTHKO-
OpPUEHTUPOBAHHBIX 3a7au, HHTEPIPETUPOBATh U OIICHUBAThH MMOTYUYCHHBIE PE3YNIbTATHI.

o JlocTrxkeHue 3TUX 1enel odecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

- ¢dopmupoBate 'y oOydatommxcs ¢ 3I[IP  HaBelkM  y4eOHO-TIO3HABATENBHOM
NEeSTeNbHOCTH: IUIAaHUpPOBaHWE pPaOOThI, TMOUCK pAlMOHAIBHBIX TMYyTEH €€ BBIMOJIHEeHHUS,
OCYILIECTBIICHUS] CAMOKOHTPOJIS;

- CIOCOOCTBOBaTh ~ MHTEUIEKTYyaJbHOMY  pa3BUTHIO, (OPMHpPOBATh  KauyecTBa,
HE0O0XO/MMBIE YEJIOBEKY JJIs MOJHOLEHHOM HU3HH B COBPEMEHHOM OOIIECTBE, CBOICTBEHHBIE
MaTeMaTHYeCKON JeATEIbHOCTU: SICHOCTU M TOYHOCTH MBICIH, WHTYWUILIUH, TPOCTPaHCTBEHHBIX
MPEJCTaBICHUN, CTIOCOOHOCTH K MIPEOI0JIEHUIOTPY THOCTEH;

— (dbopMHpOBaTh KIHOYEBbIE KOMIIETEHIIUN YYaIlIUXCsl B paMKax MpeAMETHOI obmacTu
«MaremaTKa ¥ HTHQOpPMaTHKa;

— pa3BUBaTh MOHATUITHOE MbIIUIeHUs oO0ydaronuxcs ¢ 3[1P;

- OCYILIECTBIISATh KOPPEKIMIO MO3HABATENIBHBIX MpoleccoB oOyuatomuxcs ¢ 3I1IP,
HEOOXOAUMBIX JIJIsl OCBOGHUS MPOTPaMMHOI0 MaTepHaia 1o yueOHOMY MpeIMETY;

— IpeycMaTpuBaTh BO3MOKHOCTh KOMIIEHCAIIMM 00pa3oBaTeNbHbIX 1e()UIIUTOB B
OCBOCHHH MPEIIECTBYIOIIETO MPOrpaMMHOTO Matepuaina y obydaronuxcs ¢ 3[IP u HemocTaTkoB
B UX MaTeMaTH4YE€CKOM Pa3BUTHUH;



- c(OpMHPOBATH YCTONUMBBINM HHTEPEC YUALTUXCS K TIPEAMETY;

- BBISIBIISITh U Pa3BUBATh MaTEMAaTUYECKHE U TBOPUYECKHE CIIOCOOHOCTH.

OCHOBHBIE TMHUU COJEP/KaHMSI Kypca MaTeMaTuku B 5—9 knaccax: «Hucia u BIYUCICHUSNY,
«Anrebpa» («Anredpandeckue BbIPAXKECHUA», «YPAaBHEHHs M HEPAaBEHCTBa»), «DyHKUIUU»,
«eomerpusi» («['eomerpuueckue QUIypsl UM HX CBOWCTBay, «l3MepeHne reoMeTpuyecKux
BEIMYMHY), «BeposATHOCTh U cTaTHUCTUKay». [laHHbIE JIMHUU Pa3BUBAIOTCS NapajljiesbHO, KaXKJas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOHM, OJHAKO HE HE3aBUCUMO OJIHa OT JpPYroi, a B TECHOM
KOHTakTe W B3aumojeiictBuu. Kpome »3T0oro, ux oObeAMHSAET JIOTMYECKas COCTaBIIAOLIAs,
TPaJMLIMOHHO TIPUCYIIAasi MaTeMaTHMKE M IPOHU3bIBAIOLIAs BCE MaTEeMaTHYECKHE KypChl M
cogepkarenbHble  JuHUM.  CdopmynupoBaHHoe B DenepanbHOM — rOCYJapCTBEHHOM
00pa3oBaTeNTbHOM CTaHAAPTE OCHOBHOTO 00IIero oOpa3oBaHUs TPeOOBaHUE «yMETb OIEPHPOBATH
MOHATUSIMU: OIIpeJIeNIeHUe, aKCUoMa, TeopeMa, 10Ka3aTeIbCTBO; YMEHUE PAClIO3HABATh UCTUHHBIC U
JIO)KHBIE BBICKA3bIBAaHUS, NPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS M
OTPULIAHUS BBICKA3bIBAHMI» OTHOCHTCSA KO BCEM KypcaM, a ()OPMHPOBAHUE JOIMUYECKMX YMEHUH
pacripeniensercs o BceM rogaMo0ydeHusl Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHusI.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTaM OCBOEHUS
[IpumepHoii paboyeil mporpamMmsl, pacipeneaEHHbIM 10 ro1aM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIpocaM oOydaromuecss oOpalainch
HEOJJHOKPATHO, YTOOBI OBJIQJICHUE MATEMAaTHYECKUMH TOHSATHSAMU W HAaBBIKAMH OCYILIECTBISUIOCH
[I0CJIeIOBATENbHO M IOCTYNATENbHO, C COOJIOAEHUWEM IPHHLUIIA IPEEeMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYAIHMCh B OOIIYI0 CHUCTEMY MaTeMaTHYecKuX IpejcTaBieHuil oOyuarommuxcs ¢ 3I1P,
pacumpss U yriayomsist e€, oOpa3ysl MpouyHble MHOXKECTBEHHbIE CBs3U. OOIIue 1eau H3ydeHus
yuebHoro npeamera «MaremaTrkay npencTaBieHsl B [IpumepHoil pabodeii mporpaMme OCHOBHOTO
o0mrero oopa3oBaHusl.

Oco0eHHOCTH 0TOOpPA U alaNTALMH Y4eOHOI0 MaTepHaJia o MaTeMaTuKe

OOyuenue yueOHOMY mnpenMery «MaTemaTuka» CTPOMTCS Ha CO3JIaHMM ONTHMAJIbHBIX
YCJIOBHH JI YCBOEHHUS MpPOrpaMMHOro marepuana odyuatromumucs c¢ 3[IP. bonbiioe BHMMaHue
yaensercss oToopy ydyeOHOro Marepuaja B COOTBETCTBMM C HPUHIMIIOM JIOCTYITHOCTH IIpU
COXpaHEHUH O001Iero 0a30BOTO YpPOBHs, KOTOPBIM JOJKEH IO COACPXKAHUI0O M 00BbeMYy OBIThH
aZlanTHpOBaHHBIM A oOyuatonmxcsi ¢ 3[IP B cooTBeTCTBUM ¢ MX OCOOBIMM 00pa30BaTENbHBIMU
notpeOHocTsiMu. CiienyeT 00JIerynuTh OBIaJeHue MaTepuanom odydaronumucs ¢ 3I1P mocpeactsom
€ro JIeTaJbHOIO OOBSICHEHUS C CHUCTEMAaTHYECKUM IOBTOPOM, MHOTOKPATHOW TPEHUPOBKH B
MIPUMEHEHNUU 3HaHUH, UCTIONb3Ys IPUEMbI aKTyalln3aluu (BU3yalibHas oropa, NaMsaTKa).

[Iporpamma mpeaycMaTpuBaeT BHECEHHME HEKOTOPBIX HM3MEHEHHil: yMeHblIeHHe o0beMa
TEOPETUYECKUX CBEICHMI, BHIHECEHHUE OTIENbHBIX TEM WM LENbIX pa3esioB B MaTepHalbl IS
0030pHOT0, 03HAKOMHUTEIBHOT'O U3yUEeHHUS.

N3menenust nporpamMmmsl B 59 kiaccax

Mamemamuka ¢ 5 u 6 knaccax

B o03HakoMuTENbHOM IJIaHE pEKOMEHAYEeTCsl H3y4yaTh cleayromme TeMbl: «PumMckas
Hy™mepauus», «PaBHble ¢uryps», «unmunap, xonyc, mapy, «Kyo», «IIpsmoyrosibHbIi
napaenenumnen», «llepeMenienne Mo KOOpAWHATHOW MpsMON», «Moayne uwucia», «HucioBbie
IIPOMEXYTKHY; «Macmtab»  (u3yuaercas B Kypce «leorpadusr»); «300paxkeHue
reoMeTpuyeckux ¢GuUryp Ha HEITMHOBAaHHOM OyMare ¢ UCIOJb30BaHUEM IUPKYJS, JIMHEWKH,
yroJIbHUKA, TPaHCIIOPTHUpay, «/{nuHa okpyxHOCTHY, «Ilnomane kpyray, «IlapannensHble npsMbIe,
«[lepnenaukynsipubie npsimbie», «OceBasg M LEHTpalibHas CHUMMETpUM» (M3y4yaeTcsi B Kypce
reomeTrpun); «beckoHeuHbIe TMEpPUOAMYECKHE MAECATHUHBIE IpoOH. JlecaTMuHOE NPHUOIIIKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaercs B Kypce ainreopsl).

Cnenyer yMEHBIINTH KOJMYECTBO YAaCOB Ha CIEAYIOIIUE TeMbI: «PelleHue J1orudeckui

3agau», «JlimHa otpe3kay, «lllkamer»y, «PacnpenenuTenbHbld 3aKOH YMHOXKEHHS», «3aluch



MPOU3BEACHUSI C OYKBEHHBIMH MHOXHUTEIIMU», «llocTpoeHne KoH(pUrypanuii u3 yacteil mpsmoii,
OKPY)KHOCTH Ha HEJTWHOBAaHHOW © KieryaTol Oymare», «Jlemutenmn wu xpatHbie. [lpu3Haku
nenuMoctn», «Hawnbonpmuii oOmuUN AeTUTeNs W HaWMEHbIee oOmiee KpaTHoe. JlemuMocTh
CyMMBl UM mpousBeneHus». «lIpuBeneHue nqpoOu Kk HOBOMY 3HameHareno», «HaxoxneHue yactu
IIEJIOTO U IEJIOTOTIO ero YacTuy». «OKpyTIIeHHe AECATUYHBIX Ipobei». «Pemenue 3agau nepedbopom
BCEX BO3MOXHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHMH I10 YCIOBMIO 3aJaum».
BricBOOOMBIIIIECS YAaChl MOKHO HCIIONIB30BATh HA MOBTOPEHUE (B HaYasle MKOHIIE Y4eOHOTo rosa),
Ha Hu3ydyeHHe Hauboiee TPYAHBIX M 3HAUYUMBIX TeM: B V Kilacce — Ha pelleHHe YpaBHEHU,
NpUBEJCHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOXXCHHME U JelIeHHE JECATHYHBIX Apo0eid,
u3Mepenue yrios; B VI kiacce — AeMcTBUS € HOJOXKHUTEIbHBIMU U OTPHLATENBHBIMU YHCIAMH,
pelleHHe YpaBHEHHH, CI0)KEHUE M BBIYMTAHUE YMCENl, COACPIKALINX LEIYI0 M JIPOOHYIO 4acTh, HA
YMHOXXEHUE U JeJICHUEOOBIKHOBEHHBIX JIPOOEH.
Anzebpa
B 03HaKOMUTEIIBHOM IUIAaHE PEKOMEHAYETCS H3y4aTh CICAYIOUIME TEMBI:
«ppaunonanbuble uyucna. JledcTBuTenbHble unciaay, «CpaBHEHHE JIEHCTBUTENIBHBIX YHCEN,
apupMeTHyecKkue JCUCTBUS C JEHCTBUTEIbHBIMM 4YMcaaMu», «HaxoxaeHue npuOIMKEHHbBIX
3HAQYECHUI KBAJpPATHOro KOpHa», «Teopema Buera», «PemieHus ypaBHEHHMH TPETbEH M 4YETBEPTOU
CTEINIEHEN Pa3JI0KEHNEM Ha MHOXKUTENNY, «DyHKINA Y
=\X 1 ee rpaduk», «[IorpeuIHOCTb U TOYHOCTb NPUOIIKEHNS», «UeTHBIE U HedeTHbIe QYHKIUN,
«DyHKIHA y=X"», «DyHKIMA y= ax?, ee rpaduik u cBoiicta. I'paduknu ¢byHKUMR y= ax’+nu y=a(x-
m)?, «YpaBHEHHE C IBYMS [IEPEMEHHBIMHE 1 erorpapuky», «I'paduueckuii Crioco6 PereHns CHCTEMBI
ypaBHeHU», «M300pakeHue
YJICHOB apu(METHUECKONW M T€OMETPHUUECKON MPOTrpecCuil TOUKaMu Ha KOOPIMHATHOM TUIOCKOCTH.
JInHeHbIN ¥ SKCIOHEHMANIBHBIN pocT. CI0KHBIE IPOLIEHTBI».
CnenyeTr yMEHbIIMTh KOJIMYECTBO 4YacOB Ha H3ydeHHE TeM: «DopMyIbD»,
«/loka3zarenbCTBO TOXKAECTB», «JIMHEMHOE ypaBHEHHME C JABYMs HEM3BECTHBIMN,
«['paduk MTUHEHHOTO ypaBHEHHS C ABYMS IEPEeMEHHBIMNY», «['paduueckoe pelieHre JHHEHHBIX
YpaBHEHMH U CUCTEM JIMHEHHBIX ypaBHEHHI», «CBOMCTBA KBaApaTUUHON (DYHKIIMM.
BricBoOOMBIIMECST Yachl PEKOMEHIYETCSl HCIIONB30BaTh: [UIA JIyYIIed MpopabOTKH
HauOoyiee BaXHBIX TeM Kypca: «PemeHue ypaBHeHHI», «PelleHne cucTeM ypaBHEHUN»,
«CoBMecTHbIE JAeWcTBUS ¢ Apobsimuy, «lIpuMeHeHne cBOWCTB apu(PMETHYECKOro KBaJApaTHOTO
KOpHS»; Ha TIOBTOPEHHE, pellleHHe 3a1ay, IpeoOpa3oBaHue BBIPAXKEHUH, a TaKKe Ha 3aKpeIuieHue
M3y4YEHHOTO MaTepHaa.
I'eomempusn
CrnenyeT OCHOBHOE BHMMAaHHUE YEIUTh MPAKTUYECKON HANpaBIEHHOCTH Kypca, UCKIIOYUB U
YIIPOCTUB HauboJiee CIOXKHBIM 7151 BOCIIPUATHSL TeopeThyeckuii matepuai. Ha ypokax reomerpuu
HEO0OXOIMMO MAaKCHUMAaJIbHO HCHOJIb30BaTh HArsAHbIE CPEACTBA OOydeHHUs, OOJbIlIe MPOBOIUTH
MNPAaKTUYECKUX paboT ¢ ydalumucs, pemath 3a7aud. CTpOUTh pelleHue 3a/1ad Ipu MOCTOSHHOM
oOpallleHuH K HarJsJHOCTH — PUCYHKaM U YepPTEKaM.
O3HakOMHUTENBHO JaTh TeMbl: «TeopemMbl M JOKa3aTEIbCTBO. AKCHOMBIY,
«Jloka3aTenbCcTBO OT MPOTUBHOIO», «CyYIIECTBOBAaHME W E€IUHCTBEHHOCTh MEPHEHAUKYISpa K
npsamoi», «MeTton reomerpuueckux mecr», «Meron yaBoeHus menuaHel», «Teopema QPaneca u
TeopeMa O NPONOPIUOHAIBHBIX OTpe3kax», «LleHTp wmacc TpeyronsHuka», «3meHeHue
TPUTOHOMETPUUYECKUX (YHKLUH NMPH BO3pacTaHUU yriay, «DopMyibl UIsl paJlyCcoB BIMCAHHBIX U
OIMMCAaHHBIX OKPY)KHOCTEH MpaBUILHBIX MHOTOYTOJIbHUKOBY», «YpaBHEHUE NPIMOi», «/IBrxkeHue»,
«CBoiicTBa ABWXEHUA», «TeopeMa O NMPOU3BEAECHUU OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIECHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaIpaTe KacaTeIbHOW.
Crnenyer yMEHBIIMTh KOJIMYECTBO 4YacOoB Ha M3ydeHHe TeM: «CHMMeTpuYHble (UTYPBIL.
OCHOBHBIE CBOWCTBA OCEBOM CUMMETpHUMN», «LleHTpanbHas CUMMETpHUSI»,
«[TapannenbHblii mepenocy, «IloBopor», «IIpeodpazoBanue nogobus. [lomodue cOOTBETCTBEHHBIX



2JIEMEHTOBY», «OCHOBHBIE 337jaul HA IIOCTPOEHUE C TIOMOIIBIO IIUPKYJISl U JIMHEHKN», «JlekapToBbI
KOOpPJMHATHI Ha MIIOCKOCTNY, «PeriennerpeyroasHuKkoBy, «I[logodue gpuryp».

BricBOOOAMBIIIIECS Yachl HCIIONB30BATh Ha PELICHHUE 33124 U TIOBTOPEHHE.

Bepoamnocms u cmamucmuka

3I1P, cBs3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHSI CIOBECHO- JIOTUYECKOI'O MBIIUIEHUS, €ro
W3yueHHE JOJDKHO CTPOUTHhCS Ha 0a30BOM YpPOBHE M JIOCTYIIHOM JUIsI YYEHHUKOB Marepuale.
OcHOBHOE BHHMMAaHHE CIIE[lyeT YACNUTh pa3felaM, CBSI3aHHBIMH C IMOBTOPEHUEM MPONUIECHHOIO
Marepuana, YBEJIWYUTb KOJIMYECTBO YIPAKHECHUM U 3aJaHUM, CBA3AHHBIX C IIPAKTUYECKOHN
JesTeNbHOCThI0  OoOyuaromuxcs. Heobxoaumo mnepecMOTpeTh CoJAep)KaHHe TEeOPEeTUUYECKOro
MaTepuaiga U XapakTep €ro M3JO0KEHUs: TEOPETUYECKHIl MaTepuan MNpPernoJHOCUTh B IIPOLECCE
pelleHrs 3a7ad ¥ BBINOJHEHUS 3aJaHUl HarJsJHO-TIPAKTUYECKOro XapakTepa; He TpeOoBaTh
BBIBOJIA U 3alIOMUHAHUS CIOXKHBIX (DOPMYJ, PEIICHHUs] HECTAaHIAPTHBIX, TPYAOEMKUX 3aMaHui. Psin
TEM CJIeJIyeT U3y4aTh B 03HAKOMHUTEIHLHOM IJIaHE.

IIpumepHbie BuAbI JesiTelbHOCTH oOy4daromuxcss ¢ 3IIP, o0ycioBiaeHHbIe 0CO0BIMHU
o0pa3oBaTe/IbHBIMM NOTPeOHOCTAMH W  o0ecneYyHBaKOIIMe OCMBICJICHHOE OCBOCHHE
coJep;kaHUN 00pa3oBaHus Mo npeamery «MartemaTuka»

Copepxanue BHIOB aAestenbHOocTH obOydaromuxcs c¢ 3IIP ompepensercs ux ocoObiMu
oOpa3oBaTenbHBIMU MOTpeOHOCTAMU. [ToMuMo mupoko ucnonb3yemsix B OOIT OO0 obmux s
BCEX OOYYarOIIMUXCS BUAOB JAESATEILHOCTU CIEAYET YCHUJIHTh BHUJBI JIEATEIBHOCTH Clielu(pUIHbIC
Ui JTAHHOM KaTeropuu JeTed, OOeCIeYnBarOIue OCMBICIEHHOE OCBOCHHE COJCepKAHUs
o0pa3oBaHMs MO MPEAMETY: YCUJICHHE MPEAMETHO-MPAKTUYECKON NeATeIbHOCTH C aKTUBU3AlUen
CEHCOPHBIX CHCTEM; YEpEeJOBaHUE BUJOB JIEATEIbHOCTH, 3a/I€UCTBYIOIINX PA3IIUYHBIE CEHCOPHBIE
CHCTEMBbI; OCBOCHHE MaTepuasa ¢ OIMOpOi Ha alrOPUTM; «IIOIIArOBOCThY» B U3YUYEHUU MaTepuana;
HCIOJIb30BaHUE JIONOJHUTENIBHON BU3YyaJbHOM ONOpHI (CXEMBbI, 1IA0JOHbI, ONIOPHBIE TAOJHULIbI);
pEeUeBOil OTUET O MpOIlecce W pe3yibTare JEATEIbHOCTH; BHIMOJHEHHE CIECNHUAIbHBIX 3aJaHUi,
00eCTIeYNBAIOIINX KOPPEKIHIO PETYJSIIUNA y4eOHO-TIO3HABATEIILHON AEATEIBHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJNbTaTa.

Jns obydatommmxcsi ¢ 3P cymecTBeHHBIM SIBIISIFOTCS MPHEMBI Pa0OTHI C JIEKCUYECKUM
MatepHuaioM 1o npeamery. IlpoBoautcs crnenuansHas paboTa 1o BBEACHUIO B aKTUBHBIN CIIOBaph
0oOyJaronuxcsi COOTBETCTBYIOIIEH TEpMHHOJOTUM. VI3ydyaemple TEpMHUHBI BBOASTCS Ha
MIOJIUCEHCOPHOW  OCHOBe, o0O0s3aTesibHAa BU3yalbHas MOJJAEP)KKA, aIrOPUTMBI  PabOTHl ¢
OTIpe/IeNIEHUEM, OTIOPHBIE CXEMBI JJIs aKTyaIU3al[UMTEPMUHOJIOTHH.

Mecto y4yednoro npeamera «MaremaTuka» B y4eOHOM IIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEbHBIM CTaHJAPTOM
OCHOBHOro o0miero oOpa3oBaHus yueOHbIM npeamer «MaremaTuka» BXOAMT B IPEIMETHYIO
o0macte «MaTtemaThka U HHPOPMATHKa» U SBIIETCSA 00sM3aTeNbHBIM JUIS n3ydeHus. B 5-9 kmaccax
yueOHbIii mpenmer «MaremaTtukay OOmee 4YHCIO 4YacoB, PEKOMEHJOBAaHHBIX JJISI HM3ydeHHUs
MaTteMaTuku (0a30BbI YPOBEHb) Ha YPOBHE OCHOBHOTO 00mIero ooOpasoBanus, — 952 wyaca: B
5 kmacce — 170 yacos (5 yacoB B Henemo), B 6 kinacce — 170 wacos (5 wacoB B Hezmenmo), B 7 Kiacce
— 204 gaca (6 gacoB B Hezmemo), B 8 kimacce — 204 vaca (6 yacoB B Henmemo), B 9 kiacce — 204 yaca
(6 yacoB BHEmEITIO).

PaGouas mporpamma yueOHOro npeamera «MaremaTnka» COCTaBiI€Ha B COOTBETCTBUHU C
paboueii mporpaMMoi BOCIUTAHUS IIKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3ydeHne MaTeMaTHMKH Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs HaIpPaBIEHO Ha
JOCTHKEHHE 00 yJaromuMucs JIMYHOCTHBIX, MeTarnpeIMeTHbIX " MPEIMETHBIX



00pa3oBaTeIbHBIX PE3YIHTATOB OCBOCHHS YUEOHOTO MpeaMeTa.
JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOECHHUS MPOrPaMMBbI [0 MATEMATUKE XAPAKTEPU3YIOTCS:

1) maTpHoOTHYECKOE BOCIIUTAHHE:

MPOSIBIEHUEM MHTEpEca K NPOHUIOMY M HACTOSLIEMY POCCHUHMCKOM MaTEMATHKH,
LIEHHOCTHBIM  OTHOLUIEHWEM K JOCTHXKEHUSAM POCCHICKHX MATEMATHKOB M  POCCUHCKON
MaTeMaTUYeCKOM IIKOJIbI, K HCHOJb30BAHUIO OTUX JOCTHXKEHHH B JpYyrUX Haykax u
MPUKIAIHBIX cepax;

2) rpa’xIaHCKoe U TYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpakIaHWHA M pealu3aludd €ro Ipas,
MPEACTABICHUEM 0 MaTeMaTUYECKUX OCHOBax (YHKIIMOHHPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJICHHI, MpPOLEAYp TIPaXKIaHCKOro oOmiectBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K  OOCYKICHHIO  JTHYECKUX  MPOOJIeM, CBSI3aHHBIX C  MPaKTUYCCKUM
MIPUMEHEHNUEM JOCTUKEHUM HayKH, OCO3HaHUEM BA)KHOCTH MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B JIESITEIBHOCTH YYEHOTO;

3) Tpy/oBOE BOCTIUTAHHE:

VYCTaHOBKOM Ha AKTMBHOE Y4YacTHME B PEUICHHM MMPAKTUYECKHX 33ad4 MAaTeMaTU4YECKOM
HAMpPaBICHHOCTH, OCO3HAHHWEM BAXKHOCTH MaTeMaTH4eckoro oOpa3oBaHHMs HAa  MPOTSKEHUH
BCCH  JKM3HM  JJIsI  YCHEIIHOH  MpO(ecCHOHAIBHON JIEATEILHOCTH u pa3BUTHEM
HEOOXOAMMBIX  yMEHHWI,  OCO3HAHHBIM  BBIOOPOM M TIOCTPOCHHUEM  WHIMBUAYAJIbHOM
TpacKTOpUM  OOpa3oBaHWS W  JKU3HCHHBIX  IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M
OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTnYecKoe BOCIIMTAHUE:

CrocoOHOCTBI0O K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTUYECKUX
00BEKTOB, 3ajad4, peueHu, pacCyXJIeHUH, YMEHHIO BUJCTh MaTeMaTUUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHUSI:

OpUEHTallMel B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUA YEJIOBEKa, NPUPOABI U  0OLIecTBa, HOHUMaHUEM
MaTeMaTHYecKOll Haykh Kak cdepbl 4YeIOoBEYEeCKOW MEsITeTbHOCTH, ATAaloB €€ pa3sBUTHS U
3HQUMMOCTH  JUIA  DPa3sBUTUA  LUBWIM3ALMM,  OBJIAJCHUEM  S3BIKOM MATEMAaTHKU U
MAaT€MaTHYeCKOW KYIbTYpOM Kak CpEACTBOM IIO3HAHHUS MHpPA, OBJIAJECHHUEM IPOCTEHIIMMU
HAaBbIKAMM MCCIIEOBATEIILCKON IEATEIIbHOCTH;

6) ¢puzuueckoe BocnuTaHue, (opMUpPOBaAHHE KYJIbTYPbI 310POBbSI H IMOIMOHATBLHOTO
OJ1aronoJiyums:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKUE 3HAHHUS B MHTEPECaX CBOETO 370POBbsI, BEICHHUS
3I0pOBOr0 00pasza KWM3HU (3I0POBOE MUTAHWE, COANTAHCHPOBAHHBIA PEKUM 3aHITHH M OTIBIXA,
perynsipHast (pU3HUYECKas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA Pe(IICKCHH, TMPH3HAHHEM
CBOEr0 MpaBa Ha OMMOKY M TaKOro >e€ IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JOrHYeCKoe BOCIIUTAHNE!

OpHeHTaHHeﬁ Ha TMPUMCHCHUC MAaTEMAaTUYCCKHUX 3HaHUHU i1 pCHICHUA  3a/la4 B
00JIaCTH COXPAaHHOCTH OKPY)KAIOIIEH Cpejibl, TNIAHUPOBAHUS TTOCTYIIKOB M OIEHKH HX BO3MOKHBIX
MOCIIEICTBHIA ISt OKpYKaroIIei Cpeibl, OCO3HaHUEM rI00aJbHOrO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTEH UX PEIeHUs;

8) amanTanusi K HM3MEHSIIOIIUMCSl YCJIOBHUSIM CONHUAJBLHOW H TNPHUPOTHON Cpeabl:



TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS

CBOCH KOMIIETCHTHOCTH 4Y€pe3 IPAKTHYECKYI JAEATEIbHOCTb, B TOM YHCJIEC YMCHHE
YUUTbCA Yy JIPYTHX JIIOJeH, MproOpeTaTh B COBMECTHOH JAEATENbHOCTH HOBBIE 3HAHMSI, HABBIKH U
KOMIIETEHIIMM U3 OIBITA APYIHX;

HEOOXOIUMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAaHWUU, B TOM 4HCiIe (HOPMYIUPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 OOBEKTAaX W SIBICHMUAX, B TOM YHCIE pPaHEe HE HM3BECTHBIX, OCO3HABaThb
neguunThl COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CHUTYallMl0, BOCIPHUHHUMATh  CTPECCOBYIO
CUTYallMl0 KaK BbI30B, TPeOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH IPUHUMAEMbIE pEILIECHUS U
nencTBus, GopMyaMpoOBaTh U OLIEHUBATH PUCKHU U MTOCIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOEHHsS MporpaMMbl II0 MaTeMAaTHKE HAa YpPOBHE OCHOBHOI'O OOIIETro
oOpazoBanuss y oOydaromerocss Oyayr CQOPMHUPOBAHBI MeETANpeIMETHBIC  PE3YAbTATH,
XapaKTEPU3YIOIIMECs]  OBJIAJICHUEM YHUBEPCATbHBIMU MMO3HAaBaTEJIbHLIMHU JIEUCTBUSIMH,
YHUBEPCAIbHBIMM ~KOMMYHUKATUBHBIMU JIEUCTBUSIMU W YHUBEPCAIBHBIMH  PETYISTHBHBIMU
IEUCTBUSIMU.

ITo3naBaTesibHBIC YHHUBepcajdbHble Y4yeOHbIe aAelicTBuUsl ba3oBbie Jormyeckme
AEeHCTBHSA:

BeIABIATH M XapaKTepU30BaTh CYLIECTBEHHbIE  IPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHSATUM,  OTHOIIEHUH  MEXIy HNOHATUSIMH,  (OPMYJIMpPOBATH  ONPENCIICHUS IOHATHIH,
YCTaHABJIMBaTh  CYIIECTBEHHBbIM TNpU3HAK  KIacCU(UKALMM, OCHOBaHUS i1 000OLIeHUs U
CpaBHEHUS, KPUTEPUH POBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (HOPMYJIMPOBATE M IPeoOpa3OBbIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHLaTEIbHbIE, ENIUHUYHbBIE, YACTHBIEC U 0011E, YCIOBHBIE,

BBISIBIAIT ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOPEYHS B
daxTax, NaHHBIX, HAOMIONEHWSIX M YTBEPXKICHHSAX, IpeiaraTb KPUTEPHH Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHA;

JIeNlaTh BBIBOJIBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U HHAYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIOUEHHUH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeIbCTBA MATEMATHYECKUX YTBEpPXKIACHUH (MpsIMbIe W OT MPOTHBHOIO),
IIPOBOJUTH CaMOCTOSITENIBHO HECJIOXKHBIE JI0Ka3aTelbCcTBa MaTEMAaTUYECKUX (DAaKTOB,
BBICTpPAauWBaTh apryMEHTAlMl0, NPUBOJUTH HpPUMEPhl M  KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIIOCcO0 pelieHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HANOOJIEE TTOAXOIAIINI C yYETOM CAMOCTOSITEIHHO BBIZICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTebCcKHe 1eCTBUS:

Hcnonb30BaTh BONPOCH! KaK HCCIENIOBATENbCKUNA MHCTPYMEHT NO3HaHUs, (HOPMYIUPOBAThH
BOMPOCH!, (PUKCHPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIbHO YCTAaHABIMBATh MCKOMOE U
JaHHOe, (hOPMHUPOBATH THIIOTE3Y, APryMEHTHUPOBATh CBOIO MMO3UIIMIO, MHEHHE;

IIPOBOAUTh IO CaMOCTOSATENIBHO COCTaBICHHOMY IUTAHY HECJIOXKHBIM OJKCIEPHMEHT,
HEOOJIbIIIOE  HCCIeIOBaHWE TI0  YCTAHOBJICHMIO OCOOECHHOCTEM MaTeMaTH4ecKoro o0beKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOM;

CaMOCTOSITENIbHO ~ (OpMYIUpOBaTh  000OIIEHHs W BBIBOJABI IO  pe3yiabTaram
MPOBEAEHHOTO  HAONMIOJEHMs,  MCCIEJOBAHUS,  OIEHMBAThb  JOCTOBEPHOCTh  MOJYYEHHBIX
pe3yNnbTaToOB, BBIBOJIOB 1 0000IICHUI;

IIPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOLIECCA, @ TAK)KE BBIJIBUTATh MPEAIOJIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCIIOBHSX.



Pabora ¢ nndopmanmeii:

BeIABIATE HEJOCTATOYHOCT M M30BITOYHOCTh MH(OPMAIMK, JaHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1a4n;

BbIOMpATh, AHAIM3UPOBaTh, CHUCTEMATU3UPOBaTb M MHTEPHPETHUPOBATH HHPOPMALUIO
Pa3IMYHBIX BUIOB U (POpM Mpe/icTaBICHHS;

BbIOMpaTh (OpMY MpeAcTaBIEeHUS HHPOPMALUMM M WIUIIOCTPUPOBATH pelIaeMble 3aJauu
CXEMaMH, IuarpaMMaMu, MHOM rpaMKoi U MX KOMOHHAIMSIMH;

OLIEHUBATh HaJI&KHOCTh MH(OpPMALMM IO KPUTEPUAM, IPEUIOKEHHbIM YUYHUTEJIEM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIEe YHHBePCcadbHbIE YUeOHbIe AelicTBHA:

BOCIPUHAMATh W (OPMYIUPOBATH CYKACHUS B COOTBETCTBHUH C YCIOBHSIMH U IEIIMHU
O6H_[€HI/ISI, SICHO, TOYHO, T'paMOTHO BbIpa)XaTb CBOK TOYKY 3pPCHHA B YCTHLBIX W IMCbMCHHBIX
TEKCTax, JaBaTh MOSICHEHHUS 110 XOAY PELICHHS 3a]jaul, KOMMEHTHPOBATh ITOTyYE€HHBIH PE3yIIbTAT;

B XoJe OOCyXJIeHHs 3afaBaTb BOIPOCHI IO CYIIECTBY OOCYKZAaeMOH TeMBl,
npoOJieMbl, pemraeMoi  3ajauM, BBICKA3bIBAaTh MJCH, HAlEJICHHbIE HA TIOMCK pelIeHus,
COIIOCTaBJIIATH CBOH CYKACHUA C CYXKACHUAMU APYyrux Y4aCTHHUKOB Jauajiora,
OOHapyKHMBaTh pa3MuUe M CXOJICTBO TMO3UIMH, B KOpPpeKTHOH (opme HopmynupoBarhb
Pa3HOIIACHs, CBOM BO3PAKEHMUS,

NPENCTAaBIATh  PE3YAbTAaThl  pEIICHUS  33Jaud,  OKCIIEPUMEHTa,  HCCIEJOBaHMS,
IIPOEKTA, CaMOCTOSITENIHO ~ BbIOMpaTh  ¢dopmar  BBICTYIUICHHS ¢ y4€ToM  3a1ad
MPE3eHTAIlMU 1 OCOOCHHOCTEH ayInTOpHUH;

MOHUMATh U HWCIOJB30BaTh MPEHMYIIECTBA KOMAHTHOW M WHIWBUIYAIbHOH PabOTHI TpU
pelIeHn: y4eOHbIX MaTeMaTHUECKHX 3a/1ay;

IMpUHHUMATh ejib COBMECTHOM JACATCIIBHOCTH, IJIaHUPOBATh

OpPraHM3allMI0  COBMECTHOH  paboThl, pacmpenesiiarts BUAB  palor,

JIOTOBApUBATHCA, 00CYKIaTh IPOLIECC U PE3YIbTAT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B rpynmnoBbix (Gopmax pabotsl (0OCyKaeHHs, OOMEH MHEHHSIMH,

MO3TOBBIC IIITYPMBI U JIPYr'He), BHIOIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATh CBOU JICHCTBUS C

APYrMMM YJ€HaMU KOMaH]Ibl, OLIEHWBAaTh KauyeCTBO CBOEro BKJIaJa B OOIMMH NPOAYKT IO
KpUTEpUsM, cHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHbIe yHUBepcaJbHble yueOHbIe AelicTBUS CaMoopraHu3amnusi:

CaMOCTOSITENIHHO COCTABJATh IUIAH, AQITOPUTM peIleHUs 3amaud (WM ero 4acTb),
BbIOMpaTh  CrOCOO  pemieHuss ¢ Y4€TOM  HMMEIOIIMXCS  PEecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATb BapHAHTBI PEIIEHUN C Y4ETOM HOBOU
nH(popMaluu.

CaMOKOHTpPOJIb:

BIAJE€Th  CIIOCOOAMU  CaMOIPOBEPKM, CaMOKOHTPOJII  Ipolecca U pe3ynbTara
peleHusl MaTEMAaTUYECKOM 3a/1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTb IpH  pElIEHUH  3a/]ayH,
BHOCUTh KOPPEKTUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, HalJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh  COOTBETCTBUE  pe3yibTara  JEATEIBHOCTH  IOCTAaBICHHOM  LEIM U
YCIOBUSIM, OOBSCHATH HPUUMHBI JOCTHKEHHS WJIM HEJOCTUKEHUS LeJH, HaXOJIUTh OLIMOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

HpeﬂMeTHLIC pPE3YyJIbTaTbl OCBOCHUA IMPOIrpaMMbl 11O MATEMATUKE MPCEACTABJIICHBI I10



rogaM oOy4eHHs B CIICAYIONIMX pa3Jenax MporpaMmbl B paMKax OTJCIBHBIX YU€OHBIX KypCOB. B S5—
6 wmaccax — kypca «Marematuka», B /-9 Kkjaccax — KypcoB «Auredpa», «'eoMeTpus»,
«BeposSTHOCTh M CTaTUCTHKAY.

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6 KJIACCAX
INOACHUTEJIBHAS 3AIINCKA

[IpuopuTeTHBIME LIEAMH 00y4eHHsI MaTeMaTHKe B 5—6 Ki1accax sSBISIOTCSL:

npoJaoDKeHue  (OPMHPOBAHHMS  OCHOBHBIX ~ MAaTEMaTHYeCKUX  HOHSATHH  (YuMCIIO,
BEJIMYHMHA, TeoMeTpuYecKkas (urypa), oOecHeYrBarOIMX HPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH
MaTeMaTHYeCKOro o0pa3oBaHus 00 yJaroInXcs;

pa3BUTHE  HMHTCIUIEKTYAIbHBIX M TBOPYECKHX  CIOCOOHOCTEH  oOydaromuxcs,
MO3HABATEJILHOW  aKTHBHOCTH,  HCCIICOBAaTENbCKUX  yYMEHMI, HMHTEpeca K  HM3Y4YCHHUIO
MaTeMaTuKu;

NOJBE/ICHHE OOYyJalomUXCs Ha JOCTYMHOM JJisi HUX YpPOBHE K  OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTHKN U OKPYKAIOIIETO MHPA;

¢dbopmupoBanue QyHKIIMOHATHHON MaTEMAaTHIECKOM IPAMOTHOCTH: YMEHHS  PAaCHO3HAaBaTh
MaTeMaTu4ecKue OOBEKTHl B PpEalbHBIX JKU3HEHHBIX CHTYAIHSAX, IPUMEHATh OCBOCHHBIC
YMEHHS IS PELICHUS MPAKTHKO-OPUEHTHPOBAHHBIX 3aja4, HHTEPIPETUPOBATh IOJyYCHHbBIC
pe3ynbTaThl M OIEHUBATh WX HAa COOTBETCTBUE MPAKTHYECKOH CHUTYaILlUH.

OcCHOBHBIE JIMHUH COZCPIKAaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reOMEeTpHYECKas, KOTOpbIE  Pa3BUBAIOTCA  MapaUIe]bHO, KaKAas B  COOTBETCTBHU  C
COOCTBEHHOW JIOTHKOW, OJIHAKO, HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAKTE H
B3anMoyeiicTBun. Takke B Kypce MaTeMaTHKH IMPOMCXOAUT 3HAKOMCTBO C AJIEMEHTaMU alreOpbl
Y OIIMCATEJILHON CTaTUCTUKMU.

N3ydyenne  apuMETHUECKOrO  Marepuaja HAa4YMHACTCS CO  CHUCTEMAaTH3allid U
pa3BUTHs 3HAHUA O HATYPAIbHBIX YHCJAX, IOJIYYEHHBIX Ha YPOBHE HAYaJbHOTO OOIIETO
oOpazoBanus. [Ipy 3TOM COBEpIIEHCTBOBAHUE BEIYUCIUTEIFHON TEXHUKU U (POPMHPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUH COYETACTCS C PA3BUTHUEM BBHIYUCIUTEIBHOW KYIBTYPhl, B YaCTHOCTH C
oOydeHHeM TPOCTEHIIMM TpHéMaM NPUKUAKH W OICHKHA  DPEe3yJlbTaTOB  BBIYUCICHUH.
W3ydeHne HaTypalbHBIX YHCENl MPOAODKaeTcs B 6 Kiacce 3HAKOMCTBOM C HadalbHBIMH
MOHSATHAMH TEOPHU JEeNMMOCTH. Hauamo wu3ydeHus OOBIKHOBEHHBIX M JECATHYHBIX JApOOeit
OTHECEHO K 5 Kitaccy. DTO TeEpBBIA 3Tal B OCBOSHHH JAPOOEH, KOrja MPOHMCXOAWUT 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMH, TOHSATHAMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOeil B
MOJTHOM 00BEME TPEANIeCTBYET HM3YUCHHIO NECATUYHBIX JApPOOEH, dYTO IIeNecO00pa3HO € TOYKH
3pEHUS JIOTMKH W3JI0KEHHsS 4YHCJIOBOW JIMHUM, KOTJa TMpaBWia JEHCTBUH C JeCATHYHBIMH
ApOOSIMA  MOXXHO OOOCHOBaTh YK€ HW3BECTHBIMH QITOPUTMAMHU  BBIOJHEHUS JCHCTBHH C
OOBIKHOBEHHBIMH  JIpoOsSIMH.  3HAaKOMCTBO  C  JICCATUYHBIMH  JPOOSIMH  PACIIUPUT
BO3MOXXHOCTH JUII TIOHUMaHHsI OOYJalOIMIMMHUCS TIPUKJIATHOTO TPUMEHEHHsS HOBOW 3allUCH
Opyd  M3YYEHWH JAPYruX TMpeAMETOB MW TPH MPAaKTUYECKOM ucmoib3oBanuu. K 6  kmaccy
OTHECEH BTOPOM dTam B HM3Y4EHHH JpoOeH, TAe TMPOUCXOTUT COBEPIICHCTBOBAHHE
HaBBIKOB CPaBHEHHsSI M TIpe0Opa3oBaHus Ipo0Oeil, OCBOCHNE HOBBIX BBIYHUCIUTEIBHBIX aITOPUTMOB,
OTTaYMBaHHE TEXHUKU BBIUYUCICHUN, B TOM YHCIIE

3HAQUEHWH BBIPOKEHHH, COACPKAIIMX M OOBIKHOBEHHBIC, W JIECATUYHBIC JApOOH,
YCTaHOBJICHHE CBSI3€H MKy HUMH, pacCCMOTpEHHUE PUEMOB pElIeHHs 3a1ad Ha Apoou. B Havaie 6
KJIacca MPOUCXOJUT 3HAKOMCTBO C TIOHATHUEM MPOLICHTA.

OCOOEHHOCTBIO M3Y4EHHUS TTOJIOKUTENBHBIX M OTPHUIIATENIHHBIX YWCEN SIBISIETCS TO, YTO OHHU
Takke MOTYT PAacCMaTpUBATBCI B HECKOJBKO OTarmoB. B 6 kimacce B Hayale H3y4eHUS TEMBI
«[TomoxxuTenpHBIE W OTpUIIATEIBHBIC YWCIa» BbemsieTrcss monrema «llenple Wmcma», B paMkax
KOTOpOH 3HAaKOMCTBO c OTpHIIATEIILHBIMU YUCITIaMU u JEHCTBUSIMH c



TIOJIOYKUTETFHBIMHU U OTPHULIATEIIbHBIMH YHCIIAMHU TPOUCXOAUT Ha OCHOBE COJIEPKATEIbHOIO TTOXO0/1a.

OTO NMO3BOJAET HA JOCTYITHOM YPOBHE IO3HAKOMMTbH OOYJaIOUIMXCS MPAKTHUYECKH CO  BCEMH
OCHOBHBIMH TOHATHAMH TEMbl, B TOM UYHCIE M C TMpaBUJaMHd 3HAKOB IIPU BBITOJIHEHUU
apu(MeTHYeCKUX JeHCTBUM. l3yueHue palMoHaIbHBIX YHCEl Ha 3TOM HE 3aKOHYMTCH, a Oyner
MPOJOJDKEHO B Kypce aureOphl 7 Kiiacca.

[Ipu oOyueHMM pelIeHMIO TEKCTOBBIX 3a7ady B 5—6 KiaccaX  HCHOJIb3YKOTCS
apupmernyeckne mnpuémbl pemeHus. Ilpy  oTpaOOTKe BBHIYMCIUTENBHBIX HaBBIKOB B 5-6
KJIaccax paccMaTpUBAlOTCsA TEKCTOBBIE 3ajauyl CJIEAYIOIMX BUJIOB: 3a7lau Ha JIBUKEHHE, Ha 4acTH,
Ha TOKYIKH, HA pabOTy U MPOM3BOIUTEIHHOCTb, HA IMPOIEHTHl, Ha OTHOIIEGHUS M MPOIOPLUH.
OOyuaromuecs: 3HaKOMATCS € NpUEMAMU peLIeHMs 3a1ad I[1epedopoM BO3MOKHBIX BapUaHTOB,
yuatcst pabotarhk ¢ wHpOpMAIMEH, TPEACTaBICHHON B (opMe TaOIHIl UK TUArPaMM.

B nporpamme ywyeOHoro kypca «MaTemaTtuka» INpPeAyCMOTpEeHO (OpMHpOBaHUE
MPOMEICBTUYECKUX alre0pandyeckux IMpecTaBleHuid. bykBa Kak CHMBOJ HEKOTOPOTO YHCia B
3aBUCUMOCTM ~ OT  MAaTeMaTH4YeCKOro  KOHTEKCTa  BBOJUTCA  IOCTENEHHO. bykBeHHas
CHMBOJIMKA IIMPOKO UCIONB3YeTCS TMpeXae BCEro s 3amucd OOMIMX YTBEPXKICHHH U
IpeIoKeHuH, (HopMys, B YaCTHOCTH Ul BBIYMCICHHUS TI'€OMETPUUYECKMX BEJIMYMH, B KadyecTBe
«3aMECTUTEJISD YUCTIA.

B  nporpamme  yuyebHoro - kypca  «MaTemaTuka»  IpEACTaBICHA  HarJsaHas
reOMETpHUs, HampaBJIeHHAs Ha pa3BUTHE OOpPa3HOTO  MBIIUICHHS, HPOCTPAHCTBEHHOTO
BOOOpa)KeHUsI, U300pa3UTEIIbHBIX YMEHMHA. DTO Ba)KHBIA 3Tal B M3Y4ECHHM T€OMETPUH, KOTOPBIH
OCYIIECTBISIETCS Ha HAIrTISAHO-TIPAKTHYECKOM YpPOBHE, OINHUpAeTcss Ha  HarsiIHO-00paszHoe
MblllUIEHHEe  oOydaromuxcs.  bonmpmas — poilb  OTBOAMTCS NPAKTUYECKOM JESITENbHOCTH,
OTBITY, AKCHEPUMEHTY, MoJenupoBaHuio. OOydaromuecss 3HAKOMSITCS C TEeOMETPUYECKHMHU
¢urypamMy Ha IJIOCKOCTM W B IPOCTPAHCTBE, C HUX MPOCTEHIIMMM KOH(PUIypaLusMH, ydaTcs
n3o0paxaTb HMX Ha HEJIMHOBAHHOM M KJeTyaTod Oymare, paccMaTpUBalOT MX MPOCTEUIINE
cBoiicTBa. B mporecce u3ydeHHs HarJIAAHONH T€OMETpUHM 3HAHMS, IMOJy4YEHHbIE O0Y4YarOIIMMHUCH
Ha YPOBHE HAYAIBHOTO 0OIIET0 00pa30BaHUsl, CHCTEMAaTU3UPYIOTCS M PACIIH PSIOTCS.

CornacHo ydyeOHOMY IuUlaHy B 5—6 Kiaccax H3ydaeTcsi MHTEIPUPOBAHHBIM mpeaMer
«MartemaTuka»,  KOTOpPbI  BKIIOYaeT  apupMeTHUYecKui  Marepuall U HarJBIHYIO
TEOMETPUIO, a TAKXKe IPOINEACBTUUYECKHE CBEICHMS M3 anreOphl, 3JEMEHThl JIOTMKM W Hayaa
ONMCATENIbHON CTaTUCTUKH.

OOmiee 4nciIO 4acoB, PEKOMEHJOBAaHHBIX Ui M3yuyeHHs MaTemaTuku, — 340 gacos: B 5
kiacce — 170 gacos (5 wacoB B Hezeno), B 6 kimacce — 170 gacos (5 vacoB B Hefielio).

COAEPKXAHUE OBYYEHUA
5 KUIACC

HarypajabHble 4nciIa U HYJIb

Harypanenoe  umcnmo. Psx  HarypamphHeix  ymcen. Ywueno 0. MzoOpaxkenue
HATYpaJbHBIX YUCET TOYKAMHU HAa KOOPAWHATHOMN (YHCIIOBOI) PSIMOH.

Ilo3unnonHas cucrema cuuciieHus. PUMcKas Hymepanus Kak Ipumep HEIO3ULIHOHHOU
CUCTEMBI CUMCIICHUS. JlecITHUHAas CUCTEMa CUUCIICHUS.

CpaBHEHME HATypaJIbHBIX 4YHCENl, CpPAaBHEHHE HATypalbHbIX 4YHMCEI C  HYIEM.
Crnioco6b! cpaBHeHUs. OKpyriieHUue HaTYpajIbHBIX YHCE.

CrnoxkeHue HaTypaJbHBIX YHCEN, CBOWCTBO HyJs IpU CJIOXKEHUU. BplunTaHme Kak
neiicTBre, oOpaTHOE CIOXKEHHIO. YMHOXEHHE HaTypajJbHBIX YHCEN, CBOMCTBA HYJNS W €IUHUIIBI
npu  yMHOXeHuH.  JlemeHue  kak  JedcTBHe, oOpaTHOe  yMHOKeHHIO. KOMMOHEHTHI
neictBuif, cB3b Mexay Humu. [IpoBepka pesynbTata  apudMeTHYEcKOro - JeHCTBHSL.
[lepemecTuTenbHOE W COYETAaTebHOE CBOMCTBA  (3aKOHBI)  CJIOKEHHS W YMHOXCHHUS,



pacipeaeIuTeIbHOE CBOUCTBO (3aKOH) YMHOXKEHHS.

Hcnons3zoBanne OykB s 00O3HAYEHUS HEM3BECTHOTO KOMIIOHEHTa W 3alluCH
CBOMCTB apH(pMeTHIECKUX JeHCTBUI.

Jenurtenu u KpaTHbIE YUCIA, paziokeHUe Ha MHOXUTeNH. [IpocThie M cocTaBHBIE YHCIA.
[Mpusnaku nenumoctH Ha 2, 5, 10, 3, 9. [lenenue ¢ ocraTkoMm.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeleM. 3amuch YWCIa B BUJE CYMMBI pa3psIHBIX
CJIaraeMbIX.

YucnoBoe BbIpaKeHHE. BblunciaeHHEe 3HAYEHWM YHUCIOBBIX BBIPAXKECHHM, MOPSIOK
BBINIOJIHEHU  JeiicTBuid.  lcnonb30BaHME  IpU  BBIUMCICHUSX  IEPEMECTUTENBHOIO U
COYETATEIILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS W YMHOXCHHS, pACIpeAeIUTEIbHOIO CBOWCTBA
YMHO)KEHHS.

Apoodu

[IpencraBienne o ApoOM Kak CIOCOOE 3amMCH 4YacTH BednduHbI. OOBIKHOBEHHBIE JIPOOH.
[lpaBunpHble W HempaBwibHbIe ApoOu. CMmemanHas JpoOb, MpPENCTaBICHUE CMEIIAHHOM
ApoOM B BHUJAE HENPAaBWIBHONH JpoOM M BBIACNCHHE IIEJIOM YacTH 4YHUCIA M3 HENPaBUIbHOU
npobu. WM3obOpakeHue apoOeil ToUukaMud Ha YHCIOBOM MpsiMoil. OCHOBHOE CBOWCTBO JpoOwH.
Coxkpamenune npoOeit. IlpuBenenue apodbm k HOBOMY 3HameHaTeno. CpaBHEHHE IpoOeH.

CnoxxeHue u BblUMTaHHE JApoOedd. YMHOXKEHHWE U JeleHue Jpobeld, B3aWMHO-
oOparHble qpobu. HaxoxaeHne yactu 1enoro U 1ejaoro Mo ero 4acTu.

Hecsatuunas  3amuck  apobeid.  IlpeacraBnenuwe  gecsaTUuHOM  ApoOW B BUIE
OOBIKHOBEHHOH. 300paxkeHHe JeCATUYHBIX JpoOed ToukaMHM Ha YUCJIOBOW  INPSAMOIA.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue ASHCTBHS C NECATUIHBIME ApoOsiMu. OKpYriIeHHnEe AECATUYHBIX APOOCH.

Peimenune TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amad apudmeTrdeckuM crocoboM. PemreHue Jormueckux 3agad.
Pemenne 3amau  mepeObopoM BceX BO3MOXKHBIX BapuaHTOB. lcronb3oBaHuE MpU peHICHUN
3a7a4 TaOJINI] U CXEM.

Pemienue 3anmay, comepikamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIHYHMHBI: CKOPOCTH, BPEMsI,
paccTosHMe, IIeHa, KOJIMYECTBO, CTOMMOCTh. EIWHUIBI H3MEpeHHus: Macchl, 00bEMa, IIeHBI,
paccTosiHUsI, BpeMEeHHU, CKOPOCTH. CBsI3b MEXAY €IMHUILIAMH U3MEPEHUS KaK10H BETUYMHBI.

Perenrie OCHOBHBIX 3aj1au Ha APOOH.

[IpencraBienre qaHHBIX B BUJIE TAOJIUII, CTOJIOYATHIX HATPAMM.

Harasanas reomerpusi

Harnsnuele mpezacraBieHuss o (Qurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, JOMaHasi, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpYyr. YToil. IIpsmMoii, OCTpBIii, TYION U pa3BEPHYTHIN
YIJIBL.

JnuHa  oTpe3ka, METpUYECKHE €AMHMIBl JUIMHBL. J[IMHAa JIOMaHOHN, IepuUMeTp
MHOIOYroJibHuKa. Mi3MepeHue U ocTpoeHue yrioB ¢ IIOMOIIbI0 TPAHCIIOPTUPA.

Harmsannsie NpeacTaBieHus o  Qurypax Ha IUIOCKOCTH:  MHOT'OYTOJIbHUK,
NPSIMOYTOJIHUK, KBaipaT, TPEYrojdbHUK, O PABEHCTBE (Uryp.

N3o0paxxenne ¢uryp, B TOM uHclIe Ha kierdarod  Oymare. IlocTpoenue
KOHQUrypauuii M3 dYacTe NpsMON, OKPY)KHOCTH Ha HEJIMHOBAHHOM U KieryaTtoil Oymare.
Hcnonb3oBanue CBOMCTB CTOPOH U YIVIOB IPSIMOYIOJIBHHUKA, KBAapaTa.

IInomans NpssMOYrOoJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 IIPSIMOYTOJIbHUKOB, B
TOM uHciie (uryp, m300pakEHHBIX Ha KjeryaTod Oymare. EMMHUIIBI M3MEpEeHUs TOMAIHN.

Harnsinaele  mpencTaBieHuss O MPOCTPAHCTBEHHBIX — (Urypax:  MpsIMOYTOJbHBIN
napasuiesenumnes, Ky0, MHOrorpaHHukH. M3o0paxkeHue mpocTelux MHOTOrpaHHUKOB. Pa3BépTku
Kyba u mnapamienenunena. CozgaHue Mojeield MHOTOIPaHHMKOB (M3 OyMaru, NpPOBOJIOKH,



TUIACTUJIMHA U IPYTHUX MaTEpUAIIOB).
O0BEM PAMOYTOJILHOTO Mapajuienenumnena, kyoa. Enuauisl namepenus oobéma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckue IeHCTBUSA C  MHOTO3Ha4YHbBIMM  HATypaJbHBIMM  YHCIIAMHU.
UwncnoBble BBIPAKEHUS, TOPSAOK JCHCTBUIA, WCIOIB30BAaHUE CKOOOK. Mcmomp3oBaHue mpu
BBIUHACIICHUAX IIEPEMECTUTENIBHOTO M COYETATENBHOIO CBOMCTB CJHOXKCHMS M YMHOXCHMS,
pacrpeeMTENbHOIO CBOMCTBA yMHOXKEHUS. OKpYyIrJIeHHE HaTypajbHBIX YHUCEIL.

Jlenurenu 1 KpaTHble YKcia, HAMOOIbIINI OO JeuTenb U HauMeHbIlee 00lee KpaTHOE.
J1enMMoCTb CyMMBI M IIPOU3BeACHUS. JleIeHne ¢ OCTaTKOM.

Jpodu

OObIKkHOBEHHas  IpoOb,  OCHOBHOE  CBOWCTBO  JpoOM,  COKpamieHue  JApoOei.
CpaBHeHHe M yHopsjouuBaHue JpoOed. PemieHne 3agay  Ha  HaXOXJAEHHE 4YacTH OT
Heinoro W uenoro mo ero  yactd. JlpoOHoe  uyMcaO KAk pe3yapTar  JIEJCHMSL.
IIpeacraBienue JecATUYHOHM JpoOM B  BUAE OOBIKHOBEHHOW JpoOM U BO3MOXHOCTb
NPEACTaBICHUSI OOBIKHOBEHHOM JpoOu B BUAe JAecATHYHOW. JlecATHUHbIE ApoOM W
MeTpuueckas cucrteMa Mep. Apudmerndyeckue JeHCTBUS U YHCIOBbIE  BBIPAKEHHS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

OtHowenue. JleneHue B JaHHOM oOTHoweHMU. MacmTal, nponopuus. [Ipumenenue
IIPOIIOPLMH PU PELICHUH 3a4a4.

[Tonatne mnpoueHTa. BblunciieHHWEe MpoLEHTa OT BEJIWYMHBI M BEJIWYMHBI IO €€
IIPOLICHTY. Beipaxenue IIPOLICHTOB JIECATUYHBIMU JIpoOsIMHU. Pemenue

3aja4 Ha MPOLICHTHI. BbIpa’keHne OTHOLIEHMS BEJIMYUH B IIPOLIEHTAaX.

IHosto)kuTEIbHBIEC U OTPULIATEIBHbIE YHCIA

[TonmoxkutenbHble W OoTpuuaTenpHple  4yucia. lLlensle  uymcna.  Mopyne  4ywmcna,
reoMeTpuyecKas HHTEpIIpeTanuss Moaynsd uucia. M3o00paxkeHue yncen Ha KOOPIMHATHOW MPSMOIA.
YucnoBble npoMmexyrku. CpaBHeHue uMcen. Apudmernueckue AEWCTBUS C MOJIOKUTEIbHBIMU
Y OTPHLIATEIbHBIMHU YU CIIAMH.

[IpsimoyrosipHass  cucTeMa  KOOpAMHAT HAa  IJIOCKOCTH. KoopauHaTel  TOYKM Ha
IJI0CKOCTH, abcuucca U opauHata. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM IJIOCKOCTH.

BykBeHHbIC BbIpAKeHUs

[Ipumenenne OykB JUId 3allUCH  MaTEMaTMYECKUX BBIPAKEHUH U  MPEASIOKEHUH.
CpoiictBa apudmMeTHuecKux AeWCTBUI. DByKBeHHbIE BBIPAKEHUS W YHUCIIOBBIE IIOACTAHOBKH.
bykBeHHbIE  paBEHCTBa, HAXOXIEHHE HEU3BECTHOTO KoMIOHeHTa. PopMyibl, (OpMYIIbI
nepuMeTpa M IUIOLAJM HPSIMOYTOJIbHMKA, KBajapara, o0b&éMa mapajuienenunesa v Kyoa.

Pemienue TekCTOBBIX 32124

Pemenne TekcTOBBIX 3a1ad apu(MeTHUYecKuM crocoOoM. PerieHue oruyeckux 3ajad.
Pemenue 3anau nepeObopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemenue 3ana4, coaepikalux 3aBUCHMOCTH, CBA3BIBAIOIIUX BEIWYMHBI: CKOPOCTb, BpEMs,
paccTosiHhe, II€Ha, KOJIWYeCTBO, CTOMMOCTb, IPOU3BOJUTENBHOCTb, BpeMsi, 00BEM paldOoTHI.
EnvHunbsl U3MEpeHus: Macchl, CTOMMOCTH, pPAacCTOSHUS, BPEMEHM, CKOPOCTH. CBA3b MEXKIY
€AMHULAMU U3MEPEHHUSI KaXKI0M BEIMIUHBI.

Pemwlenne 3agad, CBA3aHHBIX C  OTHOLICHHMEM, IPONOPLMOHAIBHOCTBIO  BEIMYMH,
MPOLIEHTaMH; pellIeHnEe OCHOBHBIX 33/1a4 Ha IPOOH U MPOLIEHTHI.

OneHka W TpUKHIKA,  OKpyrjeHue  pesyiabrara.  CocraBieHue  OyKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3aJa4H.

[lpeacraBnenue  JaHHBIX € moMoumiblo  Tabmuy u  guarpamm.  CrosnGuatbie



auarpaMMbl: YTEHHE U IIOCTpPOEHUE. UTEeHNE KPYTOBBIX AMATrPaAMM.

Harnsinnasi reomerpust

Harnsinaele mpencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK, Jyd,
yroJ, JIOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHUK, OKPYKHOCTB, KPYT.

B3aumHoe pacnosiokeHue JBYX IpsMBIX Ha IIJIOCKOCTH, MapajljiefibHble IPSMBbIE,
NEPIECHIUKYISIpHBIE MpsiMble. VI3MepeHue pacCTOSHUN: MEXKIy IByMs TOYKaMH, OT TOYKH [0
IIPSIMOM, JNIMHA MapIIpyTa HAa KBaJAPaTHOM CETKE.

W3mepeHHe M IOCTPOEHUE YIJIOB C IIOMOIIBIO TPAaHCHOPTHpPA. BHIBI TpeyroibHUKOB!
OCTPOYrOJIbHBIN,  MPSAMOYTOJIbHBIA,  TYINOYIOJbHBIH, PaBHOOEAPEHHBIH, PaBHOCTOPOHHHIA.
YeThIpEXYronbHUK, ITPUMEPBI YETBIPEXYTOJIBHUKOB. 1IpAMOYroibHUK, KBaApaT:  HCIOJIb30BaHUE
CBOWCTB  CTOpPOH,  yIJoB,  JAuaroHaneil.  3oOpakeHHe TeoMEeTpHuYecKuX (Quryp Ha
HEJIMHOBaHHOW OyMare C HCIOJIb30BAaHUEM LUPKYIS, JIMHEHKH, YroJbHUKA, TPAHCHOPTHPA.
Iloctpoenus Ha kieryaroil Oymare.

[lepumerp MHoOroyrojabHuka. IloHATne IUIOmMAAM  (QUIYPBl, EIUHHUIBI  HU3MEPEHUs
wiomaau. llpubmokéHHoe u3MepeHue Iomaan (Guryp, B TOM YHCIE€ Ha KBaJpaTHOH CeTKe.
ITpubnmxEHHOE N3MEpeHHe JJIMHbI OKPYKHOCTH, IIOIIAAU Kpyra.

CumMmeTpusi: LIeHTpallbHasi, OceBasi U 3epKanbHasi cuMMeTpuu. [locTpoeHrne cUMMETPUYHBIX
dburyp.

Harnsinaeie mpencTaBieHus 0 IpOCTPaHCTBEHHBIX (pUTypax: mapauienenumes, Kyo, mpusma,
nupaMuza, KOHyc, HUIUHAP, mwap u chepa. M3o0paxeHue npocTpaHcTBeHHbIX (uryp. ITpumeps
Pa3BEPTOK MHOTOTPAHHUKOB, IIJIMHIPA U KoHyca. Co3naHue Mojenell MpoCTpaHCTBEHHBIX (Guryp
(u3 Oymaru, IpOBOJOKH, IUIACTWIMHA W Apyrux marepuanoB). [lonsrue o0bEMa, eAMHUIBI
m3mepenust o0béma. OO0BEM MPAMOYrOJILHOTO MapajlieNenuieaa, Kyoa.

INPEAMETHBIE PE3YJIbTATbHI

[lpeamerHbie  pe3ysibTaThl  OCBOCHUS  HPOrpaMMbl  y4eOHOrO  Kypca K  KOHILY
oOydeHus B S5 KJacce:

Yucia v BLIYUCTIEHUS

[fonumath ¥ TpPaBUJIBHO YIOTPEONSATH TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMH
YUCJIaMH, OOBIKHOBEHHBIMU U JIECATHYHBIMU JPOOSMHU.

CpaBHUBaTh U YIOPSIOYMBATH HATypaJlbHbIE YHCIA, CPABHMBATh B MPOCTEUIIUX CIIydasx
OOBIKHOBEHHBIE APOOH, IECATUYHBIE TPOOHU.

COOTHOCHTD TOYKY Ha KOOPAWHATHOM (YHUCIIOBO#) MPSIMOI C COOTBETCTBYIOIIUM €i YHCIIOM
U HM300pa)kaTh HATypalbHBIC YHCJIa TOYKAMH HAa KOOPAMHATHOW (YHCIIOBOIT) MPSMOIi.

BremonHaTh apudmeTrnieckue AHCTBUS ¢ HATypadbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH
JTPOOSIMU B MPOCTEUIIIUX CITydasiX.

BbINONHATE MPOBEPKY, MNPUKUAKY pe3yJbTara BbIYUCICHUM. OKpYriasTh HaTypajlbHbIE
YyHCIIa.

Pelenne TeKCTOBBIX 3a7a4

Pemars  TekcToBBIE  3amauyuM  apuYMETHUECKUM  CrocobOM ©U  C  TIOMOIIBIO
OpPraHW30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOXKHBIX BApUAHTOB.

Pemars 3agaum, comeprkaliye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYMHBI: CKOPOCTh, BPEMS,
paccTosiHKE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbl, TaOJHIBI, 0003HAUYCHHUS TMPHU PEIICHUH 3a/ad.

[lonb30oBaTbCsi OCHOBHBIMM  €IWHUILIAMA M3MEPEHUS: LIE€Hbl, MAacChl, pacCTOSHUS,
BPEMEHH, CKOPOCTH, BbIpaXXaTh OJHU €IMHUIIBI BEJIMYUHBI U€pPE3 IPYTHUeE.

W3Bnekarh, aHATU3UPOBATh, OLIEHWBATH MH(OPMAIINIO, MPEACTABICHHYIO B TalnWile, Ha



CTOI04aTOl JAuMarpaMMe, HMHTEPIPETHPOBATH MPEJICTABICHHbIC JaHHBIC, MCIIOJIb30BATh JAHHBIC
IIpY pEeIICHNH 3a/1ad.

Harasinnas reomerpust

[Tonp30BaTeCsl TEOMETPUYECKUMH TOHATHSAMM: TOYKA, HpsAMas, OTPE30K, Jyd, Yroi,
MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

[lpyBoauTs  mpuUMeEpHl  OOBEKTOB  OKPYXKAIOIIET0  MHpa,  UMemmx  (GopMmy
M3YYEHHBIX T€OMETPUUYECKUX DUTYD.

Hcnonp3oBaTh  TEPMHUHOJIOTHMIO,  CBSI3aHHYIO € yrjaMu:  BEepIIMHA  CTOPOHA, C
MHOTOYTOJIbHUKAMHU: YroJl, BEpIIMHA, CTOPOHA, AMArOHANb, C OKPYKHOCTBIO: paguyc, TUaAMETP,
LEHTP.

N300paxaTh H3ydeHHbIE TeOMETpUYecKre (pUrypbl Ha HETMHOBAHHOM U KJIeT4aTol Oymare ¢
MIOMOIIBIO IUPKYJIIS U JIMHEHKH.

HaxomuTe  UIMHBL ~ OTPE3KOB  HEMOCPEACTBEHHBIM  HM3MEPEHHEM C  IOMOIIBIO
JMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBL, CTPOUTH OKPYKHOCTh 3aJaHHOTO pajanyca.
Hcrionb30BaTh CBOMCTBA CTOPOH U YIJIOB NPSAMOYTOJIBHUKA, KBajpaTa Uil WX MOCTPOCHUS,
BBIYHCIICHUS TUTOIIAIU U IEpHIMETpa.

Brrauciars nepuMeTp 1 IIIomaab KBaapaTa, IpsMOYroJdbHHUKA, QUTYp, COCTAaBICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HcIiIe (GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonp30BaThCsi ~ OCHOBHBIMH ~ METPHYECKUMH  CAMHHMLIAMH  HM3MEPEHHS  JUIMHBI,
TUTOLIA/IH; BBIpayKaTh OJHU €IUHUIIBI BETMUUHBI Yepe3 Ipyrue.

PacniosnaBate mapansenenuiesn, KyO, HCIIOJIB30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo
rpaHb, U3MEPEHUs, HAaXOAUTh U3MEPEHHS MapajuieNienunesna, Kyoa.

Boerancnare 00béM Kyba, mapajuienenunena 1Mo 3aJaHHBIM H3MEPEHUSIM, I0JIb30BaThCS
eMHHUIIAMH U3MEpeHHs 00bEMa.

Pemrares HecOXKHBIC 337]a4M HA H3MEPEHUE TEOMETPHUYECKUX BEIMYMH B  IPAKTHYECKUX
CHUTYaIHSX.

[IpenmeTHBIe  pe3ynbTaThl OCBOEHHUS MPOrpaMMbl  y4eOHOro Kypca K  KOHILY
oOyueHus B 6 Kiacce:

Yuciaa v BbIYUCICHUSA

3HaTh W TIOHMMAaTh TEPMHHBI, CBA3aHHBIE C pPA3IUYHBIMU BHJAMH YHCET U
crocobaMu WX 3alKCH, TMEePEeXOAnuTh (eCH 3TO BO3MOXKHO) OT OMHON (OPMBI 3alKMCH YKCIA K
JIPYyrou.

CpaBHUBaTh M YIOPSAOYMBATH IIeJble YHCTA, OOBIKHOBEHHBIE M JECATHYHBIE JPOOH,
CpaBHMBATh YHKCJIA OJHOTO M PA3HBIX 3HAKOB.

BreimonHsaTh, coueTas YCTHbIE M THUChMEHHBIE NPUEMBI, apudMeTudyeckue IeHCTBHUS C
HAaTYpaJbHBIMU W TEJIBIMA ~ YHUCJIAMH, OOBIKHOBEHHBIMHM M  JIECATUYHBIMU  JPOOSIMHU,
MOJIOKUTENBHBIMUA U OTPULIATEIIbHBIMU YUCIIAMH.

BpruucnsaTe 3HaUY€HMs] UMUCIOBBIX BBIPKEHWUW, BBITIOJHATh NPUKUIKY U OIICHKY
pe3yapTaTa BBIYMCICHUH, BBIMOIHATH MPeoOpa30BaHUsl YUCIOBBIX BBIPAKEHHUI Ha OCHOBE CBOWMCTB
apuPpMETUIECKUX JCUCTBHI.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOM MpsSMONM C COOTBETCTBYIOUIUM €M YHUCIOM U
M300pakaTh ynciIa TOYKaMU Ha KOOPIUHATHON MIPSIMOM, HAXOAUTH MOTY/Ib YHUCIIA.

COOTHOCUTH TOYKHU B MPSMOYTOJIBHOM CUCTEME KOOPJAMHAT ¢ KOOPIAWHATAMU TON TOUKH.

OKpyrasTh 1IETbIC YUCIA U IECATUYHBIE IPOOH, HAXOIUTh MPUOIMKSHUS YUCETT.

YuciioBble 1 O0yKBEHHbIE BBIPAKEHUS

[lonumath ¥  ynoTpeOJsATh TEPMHHBI, CBA3aHHBIE C 3alUCBIO CTENEHH YMHCIA,
HaXOAMTh KBaJpaT M Ky0 4YHClA, BBIYMCIATH 3HAUEHMS]  YMCJIOBBIX  BBIPAKEHUI,
COJIEPIKALLUX CTEIICHHU.



[Tonp30BaTbCsd  MpU3HAKAMU  JEIMMOCTH,  PACKJIAAbIBaTh  HATypallbHbIE  4YHUCIA HA
MPOCTHIE MHOKHUTEIH.

[Tonmp30BaThCs MacmITaboM, COCTABIISATH TPOMOPIIUU M OTHOIIICHHUS.

Hcnonb3oBaTh OyKBBI UIs  OOO3HAYEHWs YWCET TPU  3allUCH  MaTEMaTHYECKHUX
BBIPQKCHHM, COCTaBISATh OYKBEHHBIE BBIpOKEHUS W (OPMYJIbl, HAXOAUTh 3HAYCHHSA
OYKBEHHBIX BBIPQKCHHM, OCYIIECTBIISIT HEOOX OJJUMBIC ITOJICTAHOBKH M IMPe0Opa3oBaHuUs.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenune TekcToBBIX 3a/1a4

Pemate MHOrOImaroBble TEKCTOBbIE 33/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemarp 3amaum, CBsA3aHHBIE C  OTHOLIEHHEM, IPONOPLUOHAIBLHOCTBIO  BEJIUYMH,
IPOLIEHTaMHM, PELIATh TP OCHOBHBIE 3371a4 HA APOOH U IIPOLIEHTHI.

Peware 3agaum, copepskamue 3aBUCUMOCTH, CBS3BIBAIOIIUE BEJIMYMHBI: CKOPOCTb, BPEM,
paccTosiHMe, II€Ha, KOJMYECTBO, CTOMMOCTb, IPOM3BOJUTEIBHOCTb, BpeMs, 00béMa paloThI,
UCTIONB3ys  apudmerndeckue NEHCTBUSI, OLEHKY, MPUKUIKY, IIOJIb30BaThCS EAMHMUIIAMU
U3MEPEHMS COOTBETCTBYIOIINX BEJINYHH.

CocraBiaTb OyKBEHHBIC BBIPKEHHSI 10 YCIIOBUIO 331a4H.

W3Bnekars uMH(OpMAIMIO, NPEACTABICHHYIO B TaOJIMIaX, Ha JIMHEHHOH, cronbuaToil wiu
KpYyroBOH AMarpaMMax, UHTEpPIPEeTUPOBAThIIPEICTABICHHbIE JaHHbIE, HCIIOJIb30BATh JAHHBIE IPU
pelleHny 3a1ay.

[lpencraBnare wHPOpMAIMIO C MOMOIIBIO  TAONWI, JHMHEHHOW ©  CTOIOYATON
Juarpamm.

Harasinnas reomerpus

[IpuBomuTh  mpUMepsl  OOBEKTOB  OKpYXKAlOIIEro  MHpa,  UMELMX  GopMy
U3YYEHHBIX TE€OMETPUUYECKUX IUIOCKUX U TMPOCTPAHCTBEHHBIX (Uryp, MpPUMEpPHl PaBHBIX MU
CUMMETPUYHBIX QuUryp.

N300pakaTh € MOMOIIBIO IMPKYISA, JHUHEWKH, TPAaHCIOPTUPAa HA HEIWHOBAaHHOH U
KJeTyaToi Oymare H3ydeHHbIe IUIOCKME TeoMeTpudeckue GUrypbl M KOH(UIypaluH,
CUMMETPUYHbBIE (QUTYPBHI.

[Tonp30BaThCsi  TEOMETPUYECKUMH  MOHATHSAMU:  PAaBEHCTBO  (UTYp,  CHUMMETpHS,
UCIONIb30BaTh ~ TEPMUHOJIOTHIO, CBA3aHHYIO C CHUMMETpPHEH: OChb CHUMMETPHM, LIEHTp
CUMMETPUH.

Haxomuth BeaMUYMHBI YIJIOB U3MEPEHHUEM C TIOMOILIBIO TPAHCHOPTHPA, CTPOUTH YIJIbI
33JlaHHOM  BEJIIMYMHBI, II0Jb30BaTbCsl IPU  PEIIEHWH 3aJad  TpagyCHOM MEpOM  YIJoB,
pacro3HaBaTh HA YEPTEkKAX OCTPBIN, PIMOM, PA3BEPHYTHIN U TYION YIJIBL.

BbraucnsaTe AnuHY JTOMaHOW, IEPUMETP MHOTOYIOJIbHUKA, II0JIb30BAThCS €IMHULIAMU
U3MEpPEHMs JIIMHBI, BBIPAXKaTh OJHU €IWHUIBI U3MEPEHUs JIMHBI 4epe3 Jpyrue.

Haxonnuth, wucnonb3ys 4epTéXHBIE HHCTPYMEHTBI, pPACCTOSHMSA:  MEXKIAY  JBYMs
TOYKaMHM, OT TOUKH JI0 MPSIMOM, JUIMHY ITyTH Ha KBaJpaTHOM CeTKe.

Bbruucnate  miomans  (Uryp, COCTaBIEHHBIX M3 NPSIMOYTOJIBHUKOB, HCIOJIb30BaTh
pa3OuieHne Ha IPSIMOYrOJIbHUKH, Ha paBHbIE ¢burypsl, JOCTparBaHUe 10
IIPSIMOYTOJIBHHKA, IOJIb30BaTbCsl OCHOBHBIMHM €IMHULAMU H3MEPEHMS IUIOLIAIH, BBIPAXaTb
OJTHU €IMHHUILIBI U3MEPEHUS TUIOIIAIN Yepe3 Ipyrue.

PacnioznaBath Ha  MOAENSAX M M300paXEHUSAX  MUPaMUAY, KOHYC,  IIMIJIUHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, IpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxats Ha KJleTyaTol Oymare MpsIMOYTOJIbHBIN Mapajuieenumne.

Bbruncnsate  00bEM  MPAMOYrOJILHOTO — Mapajulefienunena, Kyba,  IMOJIb30BaThCA
OCHOBHBIMHU €IMHUIIAMH U3MEpeHUs: 00bEMa,

Pemarp HecnoxHbIE 337]a4M Ha HAaXOXJEHHE TE€OMETPHYECKHX BEIMYMH B MPAKTUYECKUX
CUTYaLMsIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoJunvecTBO 4acoB JIeKTPOHHbIE
Ne HaumenoBanue
n/ azieioBurtTeMm B K I (1 pposbic)
. f[ Ollr - cer OH;po.]ILHLI pagnmecnm 06pazoBaTeIbHbIE
porp 0 € paooTsl € paooTsl pecypebt
Harypanbhbie
quca. bubmuorexa [JOK
JeticTBus ¢ 43 1 https://m.edsoo.ru/7f4131
HaTypaJIbHBIMU ce
YHCIIaMU
H
rei)l;J/[IngIj: bubmuoreka [JOK
Y. 12 2 https://m.eds00.ru/7f4131
Jlunuu Ha ce
TIJIOCKOCTH =
OOBIKHOBEHHBIC Bubmioreka IJOK
48 1 https://m.edsoo.ru/7f4131
Ipodu ce
Harnsonas
reoMeTpHs bubnnorexa [HOK
’ 10 1 https://m.edsoo.ru/7f4131
MHOroyronsHukKk ce
" ce
TecaTnanbic bu6mmoreka [IOK
38 1 https://m.edsoo.ru/7f4131
npobu ce
Harnsanas
reomerpust. Tena bubmuorexa [JOK
' 9 1 https://m.edsoo.ru/7f4131
u (urypsl B ce
MIPOCTPAHCTBE -
T — bubmuorexa [JOK
p 10 1 https://m.edsoo.ru/7f4131
000011IeH1E ce
OBIIEE
KOJIMYECTBO
YACOBIIO 170 4 4
I[TPOT'PAMME
6 KJIACC
Ne HanmenoBann  KosmnuecTBo yacoB DJIeKTPOHHbIE
. € pa3[iesioB u (undposbie)
E/ Tem Bcer Kon;po.m,m)l Hpa;cnmecncn 06pA30BATEBHELE
nporpaMMEl 0 e padoThl e padoThI pecypebi
1 Harypainbnsie 30 1 bu6muoreka [JOK
qyucna https://m.edsoo.ru/7f4147



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736

36

Ha a
reorli/II:fHH: bubmuorexa [{OK
2 PHAL. 7 https://m.edsoo.ru/7f4147
[Ipsmbie Ha 36
IIOCKOCTH =
bu6nuoreka [IOK
3 Hpobu 32 https://m.edsoo.ru/7f4147
36
Harmsgnas bu6nuoreka [IOK
4 TeOMETPHS. 6 https://m.edsoo.ru/7f4147
Cummerpust 36
bu6nuoreka [IOK
5 Boipaxenus ¢ 6 https://m.edsoo.ru/7f4147
OykBaMu 36
H
reiﬁ:fl{l/?: bu6nuoreka [IOK
6 PHAL. 14 https://m.edso0.ru/7f4147
Durypsl Ha 36
IIOCKOCTH =
IT
R I?IHO)KHTGHBHH bu6nmoreka [IOK
7 40 https://m.edsoo.ru/7f4147
OTpI/IIIaTeJH)HBIe 36
yucia —
bubmuorexa [JOK
8 Hpencrapnenue 6 https://m.edsoo.ru/7f4147
JAaHHBIX
36
H
reir;;:fH;: bubnnoreka IIOK
9 PH. 9 https://m.eds00.ru/7f4147
Durypsl B 36
IIPOCTPAHCTBE T
IT
Ogjg}?if;?’ bubimoreka [JOK
10 ’ 20 https://m.edsoo.ru/7f4147
cucTeMaTu3aIu 36
o 36
OBIIEE
KOJIMYECTBO 170
YACOB IIO

I[TPOT'PAMME



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

PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX
INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OIHUM M3 OINOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHUS: OHA
o0ecrieunBaeT  M3ydeHHE JAPYTUX  JUCHUIUIMH, KaK  €CTeCTBEHHO-Hay4HOro, TaK U
TYMaHUTapHOTO ITUKJIOB, €€ OCBOCHHME HEOOXOIUMO Uil NPONOJDKEHHS 0O0pa3oBaHUS H B
MOBCETHEBHOW  JKM3HM.  Pa3Butme y  oOydalImIuMXcs ~ HAy4YHBIX  MNPEACTaBICHUH O
MPOUCXOXKACHUM W CYIIHOCTH  anre0pandeckux  aOCTpakuuid,  Ccrmocode  OTpakeHHS
MaTEeMaTHYeCKOl HayKoll sBJIEHMH M TMpoLeccoB B MpuUpoAe U  oOmIecTBe, POJH
MaTeMaTHYECKOTO0 MOJENHPOBAHMS B HAYYHOM TIO3HAHMM W B MPAKTHKE CIOCOOCTBYET
(GOpMUPOBAaHHIO HAy4YHOTO MHPOBO33PEHHMS] U  KAUeCTB MBIIUICHUS, HEOOXOIUMBIX s
aJanTalydy B COBPEMEHHOM IM(poBoM oOmiecTBe. M3ydeHue anreOpbl oOecrieurBaeT pa3BHTHE
yMeHUs  HaOJIoAaTh, CpaBHHBAaTh, HAXOJUTh  3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTH
MBILIUICHHS], CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHUCTBHS UM BBIBOJBI,
dbopmynupoBate  yrBepkaeHus.  OcBoeHue  Kypca — anreOpbl oOecreurMBaeT  pa3BUTHE
JIOTMYECKOTO MBIIUICHUS OOYJaIOUMXCS: OHHM HCIONB3YIOT JACAYKTHBHBIE H  WHAYKTHBHBIC
paccyxknueHus, 0000IIeHne U  KOHKpeTu3aluio, abcrparupoBanue u aHajoruiro. OOyueHue
anredpe mpeanosaraeT 3HAYUTEIbHBIA O0BEM CaMOCTOSITETBHON JEATEIBHOCTH OO0 y4YarolIuXCs,
MO3TOMY CaMOCTOSITENIbHOE pEeIlIeHHe 3a/1ad SBISIETCS peaau3alueil NesaTelbHOCTHOrO MPHUHIIUIA
oOydeHwusl.

B crpykType mnporpammbl ydeOHOro Kypca «Aunrebpa» s OCHOBHOTO OOIIETro
00pa3oBaHHsT OCHOBHOE MECTO 3aHHMAIOT COJep)KaTelbHO-MeTonndYeckue JuHuH: «Hucna u
BBIUMCIICHUS», <«ANredpandyeckue BBIPAKEHUS», «YPaBHEHUS U HEPaBEHCTBa», «DyHKUIUNY.
Kaxnmass w3 95TUX COAEpKATEIbHO-METOIUYECKUX JIMHUKA pa3BUBACTCA Ha MPOTSDKEHUH TPEX
JeT U3YYeHHUs Kypca, B3aUMOJEHCTBYS C JAPYTUMHU €ro JHHUSIMH. B xoje u3ydeHus y4eOHOro
Kypca OOy4JaromuMcsi TPHUXOAMTCS JIOTMYECKH pacCyKIaTh, HCIONb30BaTh  TEOPETHUKO-
MHOKECTBEHHBI 53bIK. B cB3M c 3TuM B mporpaMMmy y4eOHOro Kypca «Anredpay
BKIJIIOYCHBI HEKOTOPBIE OCHOBBI JIOTWKH, TIIPEICTABICHHBIE BO BCEX OCHOBHBIX pasfenax
MaTeMaTHYeCcKoro o00pa3oBaHUsS U  CHOCOOCTBYIOIME OBJAJCHHI0  OOYJarOIIUMHCS OCHOB
YHUBEPCAJBHOTO  MaTeMaTH4ecKoro  si3bika. ColepKaTelnbHON M CTPYKTYPHOH OCOOEHHOCTHIO
y4eOHOro Kypca «Anredpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanve nuHUA «YWcia ¥ BBIYHUCICHUS» CIY)KHUT OCHOBOW IS JaJIbHEUIIIErO
U3Y4eHHMs] ~ MaTeMaTUKH,  CIIOCOOCTBYeT  pa3BUTHIO Yy  OOYJalOHIMXCS  JIOTMYECKOIo
MBIIUIEHUS, (HOPMUPOBAHUIO YMEHUS TTOJIb30BaAThCS ANITOPUTMaMH, a  TaKXKe
NpUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX MJIsi IOBCEAHEBHOW >XKU3HU. PazButHe
MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs CBS3aHO C PALMOHATBHBIMU
U UppalMOHATBHBIMU YHWCIaMH, (POPMHPOBAHHEM TMPEACTABICHUNH O JEHCTBUTETHLHOM  YHCIIE.
3aBepiieHNe OCBOCHHWS YHWCIOBOW JIMHHM OTHECEHO K CpeHEeMY 00IIeMy 00pa30BaHUIo.

CogepxaHue JBYX anreOpavyeckux JUHUM — «AJreOpanyeckue BBIPDOKEHHUS» U
«YpaBHEeHUS u HEPaBEHCTBa» CIOCOOCTBYET  (POPMUPOBAHUIO y oOyyarommxcs
MaTEeMaTUYECKOT0 arrmapara, He0OOXO0AUMOTO JIJIsl PEIIeHHUs 3a/1au MaTeMaTHKH, CMEeKHBIX PEIMETOB
W TPaKTUKO-OPUEHTHPOBAHHBIX  3agad. Ha  ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs
y4eOHBI ~ Marepuan  TPYNIUPYETCSs  BOKPYr  pallMOHANBHBIX  BhIpaKeHUH.  AnreOpa
JEMOHCTPHpPYET  3HAUCHWE MaTeMaTWKW KaK  sS3blka JUIS  I[TOCTPOCHUS MATEMaTHYEeCKUX
MoOJIeNIel, OMMCaHus MPOLECCOB M SIBIEHUN peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIST
TaKke JalbHEWIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJIMMOTO, BYaCTHOCTH,
JUISI OCBOCHUSI Kypca HWHGOpPMATUKHM, U OBJAJICHHE HABBIKAMH JCAYKTHBHBIX  PaCCYKICHUI.
[IpeobpazoBanne CHUMBOJBHBIX (OPM  CHOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CTIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPUYECTBY.



Cogepxkanne  (GYHKIHOHATbHO-TpaQUUYECKON  JTUHUM  HALGJICHO HAa  MONydCHHE
oOyJaromuMucs 3HaHUW O QYHKIUAX KaK BaXKHEHIIEH MaTeMaTHUYeCKOW MOJETH IS
OMHCAaHUSI W WCCIEAOBAaHUS Pa3HOOOPA3HBIX TPOIECCOB M SBJICHUNM B MPHUPOAE H OOIIECTBE.
W3yueHnne Martepuana CIOCOOCTBYET pAa3BUTHIO Yy OOYYalOUIMXCS YMEHHS HCIIOJIb30BaTh
pa3nUYHbIE BBIPA3UTEIILHBIC CPEJICTBA S3bIKA MATEMaTUKU — CJIOBECHBIC, CHMBOJIMYECKUE,
rpaguuecKkie, BHOCUT BKJaJ B (hOPMHPOBAHME TPEACTABJICHUI O POJIM MAaTEMATUKUA B Pa3BUTHU
[IUBUJIM3AIUH U KYJIbTYPHIL.

CormacHo ydyeOHOMYy IUIaHy B /-9 Kiaccax wu3ydaercss y4eOHBIH Kypc «Anredpay,

KOTOPBII BKJIIOYAET cleayroume OCHOBHBIE  pa3AeIbl COJICPIKAHUS: «Hucna u
BBIYHMCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YpaBHEHUS Hu HEpPaBEHCTBAY,
«DyHKIHANY.

OG6miee  9MCI0O  9acoB, PEKOMEHIOBAaHHBIX  JUISI  HM3ydeHHs  yd4eOHOro  Kypca
«Anreopa», — 306 yacoB: B 7 kimacce — 102 gaca (3 uaca B Hemenoo), B 8 kiacce — 102 gaca
(3 yaca B Hememo), B 9 kiacce — 102 gaca (3 gaca B HeZeIIr0).

COAEPKXAHUE OBYYEHUA

7 KJIACC

Ymucina v BHIYHCICHUS

JpoGu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO/ OT OJHOM (OPMBI 3aMUCH IPOOEH K IPYrou.
[lonsiTe palMOHAIBHOTO 4MCJa, 3alMCh, CPaBHEHHE, YHNOPSAAOYMBAHUE PALMOHAIbHBIX
yucen. Apudmernyeckue JAEHCTBUS € palMOHANbHBIMU  uyMciaaMu. Pemienue 3amau u3
peanbHON MPAKTUKU Ha YacTH, Ha APOOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpeneseHue, MpeoOpa3oBaHUE BbIpaKEHUM Ha
OCHOBE OIPEIENICHHs, 3aliCh OONBINMX 4YHcel. [IpomeHThl, 3amuch MPOLEHTOB B BUAE IpoOH
U JpoObu B BHJE MPOLEHTOB. TpH OCHOBHBIE 3aJayd Ha MPOLEHTHI, pELIeHHEe 3a7ady u3
peaNbHON NPAKTHUKHU.

IIpuMeHeHrEe PU3HAKOB AEIMMOCTH, Pa3IOKEHUE HAa MHOMKUTEIW HATYpPajbHBIX YHCEL

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE NTpsiMasi U oOpaTHas MPONOPLIUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHHA

IlepemenHble, UYMCIOBOE  3HAYEHUE  BBIPAKEHHMS ¢  IepeMeHHOW. JlomycTtumsble
3HaueHUs InepeMeHHbIX. [IpencraBieHMe 3aBUCHMOCTM  MEXKIYy BEJIMYMHAMU B BHUAC
¢opmynbl.  Boeruucnenus 1o ¢opmynam.  IIpeoOGpazoBaHue ~ OYKBEHHBIX  BBIpaKEHHH,
TOKIECTBEHHO DPABHbIE BBIPAXKEHMS, MpaBUia MPeoOpa3oBaHUS CyMM M IPOU3BEIEHUI, MpaBuia
PacKpbITUSI CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMblIX.

CBOJCTBA CTENEHU C HATypaJIbHBIM IIOKA3aTEJIEM.

Opnownensl u  MHorowieHbl. CreneHb  MHorowieHa. Clio)keHHE,  BbIUHMTAHUE,
YMHOKE€HHUE MHOTOWIEHOB. DOpMyJbl COKpAIIEHHOIO YMHOXKEHHUS: KBaJApaT CYMMBI M KBajapar
pasHoctu. @dopMyna pa3HOCTH KBaApaToB. Pa3moxkeHne MHOrOYJIEHOB HA MHOMXKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUs, NpaBHUja NMPeoOpa3oBaHMs YpPaBHEHHS, PaBHOCHIBHOCTb
YpaBHEHHI.

JInneiiHoe ypaBHEHHE C OTHOM IIEPEMEHHOM, YACIIO KOPHEH JIMHEHHOTO YPaBHEHHUs, PEILICHUE
JIMHEWHBIX ypaBHEeHH. COCTaBJI€HHWE YpPAaBHEHUM I10 YCJIOBHUIO 3aJaud. PemeHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHeHHME C JBYMS IepeMeHHbIMU U ero rpapuk. Cucrema AByX
JUHEWHBIX YpaBHEHMH C JByMs IepeMEHHbIMH. PelleHne cucTeM ypaBHEHHH CIOCOOOM
MMOACTAaHOBKH. [IprMepsbl penieHns TEKCTOBBIX 3aad C MOMOIIBK CUCTEM YPAaBHEHHM.

DOyHKUMH



Koopannara Touku Ha nnpsiMmoid. YucioBele NpOMEKYTKH. PaccTosiHME MEX Ty IByMSI TOUKAMH
KOOPAVMHATHOM MPSIMOM.

[TpsmoyrospHas cucrema koopauHat, ocu OX um Oy. AOcmucca W opauHaTa TOYKU Ha
KoOpIuHaTHOM 1uiockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpaduxos
peanbHbIx 3aBucuMocteil. [lonarue ¢pynkumu. I'paduk ¢pynkuuu. CpoiictBa QpyHkimit. Jlunerinas
¢yukuws, e€ rpaduk. ['padux Gynkuuu y = |x|. ['paduyeckoe pelieHre IMHEHHBIX YPABHECHUN U
CUCTEM JIMHEMHBIX ypaBHCHMUIA.

8 KUIACC

Ymucna v BHIYHCICHUS

KBagparueiii kopenb u3 uyucia. llonarue o0 wuppanuoHaiabHOM uucie. JlecsTuyHble
npuOIMKEHUsT HppaloHaTbHBIX unced. CBoiicTBa apu(MeTHYeCKHX KBaJpaTHBIX KOpHEH H
UX TPUMEHEHHE K IMPEoOpPa3OBAaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIEHUSM. JlelicTBUTENIbHBIC
qHcIa.

Crenens ¢ 1es1bIM TIOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YKCTIA.

AnredpanyecKkue BbIpaKeHHs

KBampaTHplii TpEXWIEH, pPAa3lIOKEHHE KBAaAPATHOIO TPEXWIECHA HA  MHOXKHUTEIH.
Anrebpandeckas npoOb. OcHOBHOE CBOWCTBO anreOpamveckoit npodu. CroxeHue, BbIUUTAHHE,
YMHOXKEHHE, JIeJIeHUE are0pandeckux Apooeil. PanmonanbHbie BRIpaKEHUS H X IPeoOpa3oBaHHUeE.

YpaBHeHus U HEPaBeHCTBA

KBagparHoe ypaBHeHME, (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM M KBajapaTHeIM. [Ipocreiimme apoOHO-
palMOHAJIBHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTanuss ypaBHEHMH C JByMs TI€PEMEHHBIMU M  CUCTEM
JIMHEHHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU. [[puMepsI penieHns CUCTEM HEJIMHENHBIX YPaBHEHUN
C IBYyMsI [IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoMm.

UucnoBele HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIuHeliHbIe HEpaBEeHCTBA ¢ OJHON nepeMeHHON. CUCTeMbl TMHEHHBIX
HEPABEHCTB C OJTHON NIEPEMEHHOM.

DOyHKUMH

[Tonsitue @Qynxknuu. OOmacTb ONpeneneHus M MHOXKECTBO 3HAYeHUM  (DyHKIUH.
CrniocoOsl 3aanus GyHKINH.

I'padpuk Pynxnuu. Yrtenue cpoiictB ¢(yHkiuu no e€ rpaduky. [Ipumeps rpaduxos
(GyHKLIUH, OTpaKaIOUIMX peabHbIE MPOLECCHI.

@OYHKIMY, ONUCHIBAIOIIME TMPSAMYIO M OOpaTHYIO IMPOIOPLUOHAJIBHBIE 3aBUCUMOCTH, HUX

2

rpaduku. OyHkIuu y = X5,y = X3, y =Vx, y=|X|. ['paduueckoe pelieHne ypaBHEHUI U CHCTEM

YpaBHEHHI.

9 KJIACC

Yucia 1 BbIYMCICHUS

PanmonanbHple  uyuciia,  WMppalMOHAJbHbIE  YHCIA, KOHEYHble M OECKOHEUHbIe
JecsTUYHble ApoOu. MHOXKECTBO JEHCTBUTENbHBIX YHUCEN, JEeHCTBUTENbHBIE YHCIA Kak
OeCKOHEUYHBbIE  JIeCATUYHblE  JApoOH.  B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXIY
MHOECTBOM JIEUCTBUTENBHBIX YMCENT U KOOPIANHATHON IIPSIMOM.



CpaBHEHHE [EHCTBUTENBHBIX YHCEN, apudmMeTHueckue IEHCTBUA C JeHCTBUTENBHBIMU
YK CIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOILEro MUPa, JNTUTEILHOCTD MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxEHHOE 3HaYEHHE BEJIMYMHBI, MUPA, TOUHOCTh MPUOIKeHUs. OKpyTJIeHUe Yucel.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHNs U HepaBeHCTBA

JluneitHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOIAIIMXCS K JuUHEHHBIM. KBamgparHoe
ypaBHeHME. PelieHue ypaBHEHMH, CBOASIIMXCA K KBaJpPaTHBIM.

bukBanpatHoe ypaBHenuwe. IIpumepsl pelnieHUsT ypaBHEHUH TpeThed W YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-paiioHAIBHBIX YpaBHEHMII. Pemenne  TekcToBBIX  3amad
areOpanyecKuM METOJIOM.

VYpaBHeHue ¢ JByMsl IIepeMEeHHbBIMM U ero rpaduk. Pemenue cucrem IBYX
JIMHEHHBIX YPaBHEHUM C IByMs [IEPEMEHHBIMU. Pellenne cucreM AByX ypaBHEHUH, OJHO

U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOPOM CTemneHu. ['paduueckas HHTEpIpeTaLUs
CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemmenne TEKCTOBBIX 3aau anredpandeckuMm crnocoOoM. UWCIoBbIE HEpaBEeHCTBA U UX
CBOICTBA.

Pemienne  JIMHEHMHBIX  HEPABEHCTB €  OJHOM  mepemeHHOW. Pemenue  cucrem
JUHEHHBIX HEPABEHCTB C OJHOM TmepeMeHHOW. KBanpatHeie HepaBeHCTBa. [ 'paduueckas
MHTEpIpETalrs HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

DyHKUMH

KBagparnuynas ¢ynkuus, e€ rpaduk u cBoiictBa. I[lapabona, KoopauHATBI BEPILIHUHBI
napaboJibl, 0Cb CAMMETPHUU MapadoJIbI.

I'padpukn  dysxkumit: y = £x, y = #x+b, y = 5 Y= x3,y = \x, y = |x|, u ux
CBOMCTBA.

Yucii0BbIe MOCIECA0BATEIBLHOCTH M IPOrPeCcCHHU

IlonsiTue  4yucIOBOM IIOCJIEI0BATEIbHOCTH. 3ananue IIOCJIEI0BATENBHOCTH
PEKYppeHTHOM GopMysoil u popMyioil N-ro dieHa.

Apudmernueckas u  reomerpuueckas — mporpeccur.  Popmyasl N-ro  4jeHa
apu(MeTH4ecKol U TeOMETPUUECKON TPOrPEeCCHid, CyMMBbI IIEPBBIX N UJIEHOB.

N300pakeHne YiI€HOB apU(PMETHUYECKOM M TeOMETpUYECKOM MpOrpeccHii TOYKaMHM Ha
KOOPJIMHATHON TIJIOCKOCTU. JIMHEWHBIH W SKCHOHEHIMAIbHBIM POCT. CII0KHBIE TPOLIEHTHI.

INPEAMETHBIE PE3YJIBTATHI

[TpenmeTHBIC pE3yIbTaThI OCBOCHUS IPOTPaMMBI y4eOHOTO
Kypca K KOHIy 00ydeHus B / KJjacce:

Yuciia 1 BbIYHCICHUSA

BbimonHsaTh, coueTas yCTHbIE W NIUChbMEHHBbIE NPUEMBI, apuMeTHUecKHe IeMCTBUSA C
palnoOHaIbHBIMU YHCIIaMHU.

Haxoauth 3Ha4yeHMs] YMCIOBBIX BBIPAKEHUM, MPUMEHITh pPa3HOOOpa3HbIE CIOCOOBI M
npuéMbl  BBIYUCICHHMS] 3HAUYeHWH JPOOHBIX BBIPAKEHUH, COAEpHKAIIMX OOBIKHOBEHHBIE U
NeCSITUYHbIE TPOOH.

[lepexoauts OT omHOM ¢Gopmbl 3amucu ymcen K Apyrodl  (mpeoOpa3oBHIBATH
NECSITUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B YacTHOCTH B



OECKOHEUHYIO IECITUYHYIO IPOOB).

CpaBHUBaTh U YNOPSIOYMBATh PALMOHATIBHBIC YHCIIA.

OxpyrJATh yncna.

BBINONHAT NPUKUAKY M OLIGHKY pe3yJbTaTa BBIYACICHUM, YNCIOBBIX  BBIPAKECHUM.
BbinonHATh JAEWCTBUSA CO CTENEHSMH, OLIEHKY 3HAaY€HHUI HATypaJIbHBIMU I10KA3aTEIIsIMU.

IIpuMeHATs NpHU3HAKU [ENUMOCTH, PAa3JIOKEHUE Ha MHOXHUTEIM HaTypaJbHBIX YHMCEIL.

Pematb NpakTUKO-OPUEHTHPOBAHHBIE 3aJauyd, CBSA3aHHBIE C OTHOIIEHUEM BEJIUYMH,
IIPONOPLIMOH ATIBHOCTBIO BEJIMYHH, IIPOLIEHTaMH, MHTEPIPETUPOBATH

pe3yabTaThl PELICHUS 3a1a4 C Y4ETOM OTPAaHUYCHUH, CBSI3aHHBIX CO
CBOWCTBaMM PacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBaTh  anreOpandyeckyrd TEPMUHOJOTHIO M CHUMBOJIMKY, IPUMEHATh €€ B
MPOIIECCe OCBOCHHS YUeOHOTr0 MaTepuaia.

Haxogute  3HaveHud OyKBEHHBIX BBIP)KCHUN OPA  3aJaHHBIX  3HAYCHMAX
[IEPEMEHHBIX.

BbimonHsaTe  mpeoOpa3zoBaHUs  LIEJOrO  BBIPAXKEHMS B MHOIOWIEH  IPUBEICHHEM
MOJTIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXKEHHME OJHOWIEHA HA MHOIOWIEH M MHOIOWIEHAa HAa MHOTOYJICH,
IPUMEHSTH (POPMYJIBI KBAIpaTa CyMMBI U KBaapaTa pa3HOCTH.

OcymecTBiATh pa3jaokKeHUE MHOTOWIEHOB HAa MHOXHUTEIU C IIOMOIIBIO BBIHECCHMS 3a
CKOOKM  0OmIero  MHOXHUTENS,  TPYNIHPOBKH  CJIaraeMblX, npuMeHeHuss  opmyn
COKPAILEHHOI'O YMHOXKEHHS.

[IpumenaTy npeoOpa3oBaHUs MHOTOWIEHOB Ul PELICHMs pa3iM4yHBIX 3343y U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEH C HATYpaIbHBIMU IOKAa3aTesIMU UISA MPeoOpa3oBaHUs
BBIPAKECHUM.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHeiHbIE ypaBHEHUS C OJHOM INEPEMEHHOM, IPUMEHssA INpaBWiIa IEpeXona OT
UCXOAHOI'O0 YpaBHEHUS K paBHOCWIbHOMY eMmy. IIpoBepsTh, sBigeTcs JIM YHUCIO KOPHEM
YpaBHEHHUS.

[IpumensaTy rpaduyeckue MeTOAbl NPU PELIEHUH JIMHEHHBIX YpaBHEHUH U MX CHUCTEM.

[TonOupare mpuMepbl map 4ucel, SBIAIOMUXCS PELUICHUEM JIMHEHHOrO ypaBHEHUs C ABYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM TIJIOCKOCTH TIpauK JIMHEMHOTO ypaBHEHUS C JBYMs
[I€PEMEHHBIMH, MOJIb3YSICh TpauKOM, IPUBOIUTH IPUMEPHI PELICHUS YpaBHEHMS.

Pemarp cucrembl OBYX JIMHEHHBIX YpPaBHEHMM C JBYMsI NEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku.

CocTaBiATh M pemarh JMHEHHOE YPaBHEHHE WIM CHCTEMY JIMHEHHBIX YpPaBHEHMH IIO
YCIIOBHIO 3a/ladl, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJTY4YE€HHBII
pe3yabTar.

DOyHKUMH
N300pakaTh Ha KOOPIWHATHOM TPSIMOW KOOpIWHATAM, JIY9H, OTPE3KH, WHTEPBAJbI,
TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM  3aIIMCHIBATh YHCJIOBEIE MPOMEXYTKH  Ha

anreOpanyecKoM SI3bIKE.

OTmeuaTh B KOOPIMHATHON IJIOCKOCTH TOUKHU IO 33/JaHHBIM KOOPAMHATaM, CTPOUTH rpaduKu
nuHeHbIX QyHKIuNA. CTpouTh rpaduk QyHKIMHN ¥ = |x|.

OnuceiBaTh ¢ TOMOLIBI0 (YHKIUN M3BECTHBIE 3aBHCHUMOCTH MEXIY BEJIMYUHAMMU:
CKOpOCTb, BpEMS, pPAacCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTH, BPEMS,
00BEM pPabOTHI.



HaxonuTh 3HaueHne GyHKIMK MO 3HAYEHUIO €€ apryMeHTa.

[Torumare  rpaduyeckuid  Croco0  TPEACTaBICHUS W aHauu3a  WHOOpMAIH,
U3BIIEKAaTh W HWHTEPIPETHPOBaTh HH(POpMANHMIO U3 TpadUKOB pEATbHBIX TMPOIECCOB H
3aBUCUMOCTEH.

[IpenMeTHbIe  pe3yabTaThl  OCBOCHHSI  MPOrpaMMbl  yd4eOHOro Kypca K  KOHIY
oOyueHus B 8 kiacce:

Ymucsa U BbIYMCTICHUS

Hcnonp30BaTh HayallbHbIE NPEACTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX 4YHUCEN I
CpaBHEHMS, OKPYIJICHUS U BBIYUCICHUN, H300pakaTh JEHCTBUTENbHBIC YHCIA TOYKAMU Ha
KOOPJAMHATHOM MPSMOM.

[IpumensaTs  MOHSTHE apu(hMeTUIECKOTO KBaJpaTHOTO KOpHS,

HaXOJWTh KBAJpaTHbIE  KOPHHU, HCIOJNb3yd HOpU  HEOOXOAUMOCTU
KaJIBKYJSITOP,  BBIMOJHATH MPeoOpa3OBaHUS BBIPAKEHUN, COACPXKAIIUX KBaJApaTHbIE KOPHH,
KCIOJIb3ysd CBOMCTBA KOPHE.

Hcnonb3oBaTh 3amucu OONBIIMX M MAaJbIX YHCENI C IMOMOUIBI0 JECATHUYHBIX IpoOeil u
creneneit uncna 10.

AureOpanyeckue BbIpaKeHUsl

[IpuMeHATh TOHSATHE CTENEeHW C LEeNbIM I0Ka3aTelieM, BBINONHATH MpeoOpa3zoBaHUs
BBIPOKEHUM, COACPKAIINX CTEIICHHU C 1EJIbIM IMOKA3aTEIIEM.

BBINONHATE TOXAECTBEHHBIE MMPEOOPa30OBaHMS PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWICHAMHU U aNTeOpanvdecKuMH JIPOOSIMH.

PackianpiBaTh KBaJipaTHBIN TPEXUIIEH HA MHOXKUTEIIN.

[Ipumensate mnpeoOpa3oBaHusl  BBIPAKEHUM Ui PEHICHHS  Pa3IMuHbIX  3a7a4 M3
MaTeMaTHUKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON PAKTHKHU.

YpaBHeHHs U HepaBeHCTBA

Pewate  nuHelHblE,  KBaJApaTHblE  ypaBHEHHWS W  pAlMOHAIBHBIE  YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMsI TIEPEMEHHBIMHU.

[IpoBOaUTH MpOCTEUIINE UCCIENOBAHMS YpaBHEHUW W CHUCTEM YpaBHEHWH, B TOM YMCIIE
C TMpUMEHEeHHeM TpaHuuecKuX MpeACTaBIeHUil (ycTaHaBIWBaTh, HWMEET JIM ypaBHEHUE WIIH
CHCTEMa YpaBHEHHUH PEIIeHUs, €CITH UMEET, TO CKOJIBKO, U TIPoYee).

[lepexoauTs OT cliOBeCHOW (OPMYIMPOBKH 3amadul K €€ anredpandeckod MOJenu ¢
MOMOIIIBK0  COCTABJICHUS  ypaBHEHUS WJIM CUCTEMbl  ypaBHEHWI, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYyIEHHBIN pe3ysbTarT.

[IpumMeHsATh CBOICTBA YHUCJIOBBIX HEPABEHCTB [JIsi CpPAaBHEHHUSA, OLIEHKH, pellaTh
JUHEWHBIE HEPaBeHCTBA C OJHOM TEPEeMEHHOM W HUX CHUCTEMbI, JaBaTh TrpadUUYECKYIO
WJUTFOCTPALIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMH
[lonumate ©  WCMONB30BaTh  (YHKIIMOHAIBbHBIE TIOHATHUS W S3BIK  (TEPMUHBI,
CHUMBOJINYECKHE 0003HauYeHU), OIPENEIATh 3HauCHUE byHKIIIN o 3HAUYCHUIO

apryMeHTa, ONpeeNaTh CBOMCcTBa PYHKIINHU 10 €€ rpaduKy.
. e, k2 _ 3 =x,y =
Crpoutsb rpaduku 3yeMeHTapHbIX (YHKIMHA BUaa: y = Y =Xy =x0, y=Vxy = | x|,
OIKCBIBATh CBOMCTBA YHCIIOBOM (DYHKIIUH 110 TPaUKY.

[IpenmeTHBle  pe3ynbTaThl  OCBOEHHUS MpOrpaMMmbl  y4eOHOro Kypca K  KOHILY
oOyuenus B 9 kiacce:



Yucaa 1 BLIYUCIEHUS

CpaBHUBaTh W YNOPSANOYMBATH PALMOHAIBHBIE W HppalMOHAJIbHBIC YHWCIA. BBINOIHATH
apudmernyeckue ACUCTBUA C PAMOHAIGHBIMH YHUCIAMH, COYETas

YCTHbIE M MHUCHbMEHHBIE TMPUEMBI, BBINOJHITH BBIYUCICHUS C HUPPALMOHAIBHBIMU
YHCIIAMH.

HaxoauTe 3HaueHHs CTENEHEH ¢ [eJbIMH [OKa3aTeiIMU U KOPHEH, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrJsTh JIECTBUTEIIBHEIC JHCIIa, BBIIIOJIHATH MIPUKHUJIKY

pe3yapTara BIYUCICHHM, OLIEHKY YHCIIOBBIX BHIPAXKEHHUI.

YpaBHeHus 1 HepaBeHCTBA

Pemate snuHeWHBlE M KBaJpaTHblE YpaBHEHMs, YpPaBHEHHUS, CBOJAALIMECS K HHM,
IIpoCTeNIINE IPOOHO-pAllIOHATIbHBIE YPABHEHUS.

Pemate cucteMbl ABYX JMHEHHBIX YpaBHEHUH C JIByMs IEPEMEHHBIMM M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SIBISETCS JIMHEIHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CrocoO0OM C IOMOIIbIO COCTaBJIECHUS
YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHU C IBYMsI IEPEMEHHBIMHU.

[TpoBoauTh mpoCTEHIINE HMCCIEIOBAHUS YPaBHEHHM W CHCTEM YpPaBHEHMH, B TOM 4HUCIIE
C TpUMCHEHHEeM TrpadHuecKuX MpeACTaBIcHUi (yCTaHABIMBAaTh, WMEET JIM YPaBHCHUC HJIH
CHCTEMa ypaBHEHHI PEIICHHsI, €CIIU UMEET, TO CKOJIBKO, H IIpoYee).

Pemare nuHelHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pelICHHE
HEpaBEHCTB Ha YUCIIOBOI NMPSMOM, 3alUChIBAaTh PEIIEHHE C TOMOIIbIO CUMBOJIOB.

Pematb cuctembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTb pEIEHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW IMPSIMOM,
3aIMChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MIPU PELIEHNU PA3JIMYHBIX 3a/1a4.

DOyHKUMH

PacnioznaBartp byHKINN M3Y4CHHBIX BUJIOB. Ioka3bIBaTh CXEMaTU4YEeCKH
pacroyioKeHne Ha KOOPAMHATHOM IUIOCKOCTH TrpadukoB (QyHKUMH Buma: y = kx, y = kx +
b,y = g,y =ax?+bx+c, y=x%y=+xy=|x| B 3aBHCUMOCTM ~ OT  3HA4YeHUi
KO3 (PHUIIMEHTOB, ONUCHIBATh CBOWCTBA (hyHKIIMH.

Crpoute u  wu300pakaTh  CXEMaTHMUECKU TrpauKu  KBaJApaTUUYHBIX  (QYHKIIMH,
OIMCBIBAaTh CBOMCTBA KBaAPATUUHBIX (PYHKIMI 110 UX rpaduKam.

PacnosnaBate  kBaspatnyHylo  QYHKOHIO 10  (GopMmMyine, TPUBOAWTH  IPUMEPHI
KBaJpaTHUHBIX QYHKIUHI U3 peanbHOM KU3HHU, PU3UKH, TEOMETPHH.

YucJi0BbIe MOCIE10BATEILHOCTH H MPOrpeccuu

PacrioznaBath  apuMETHUYECKYl0 U TIEOMETPUYECKYI0 MPOrPecCCHMHM MpH  Pas3HBIX
croco0ax 3amaHus.

BBINONHATE BBIYMCIECHUS C HCMHOJIb30BaHUEM (GOpMYNT N-ro ujeHa apudMeTHuecKod u
Tr€OMETPUYECKON IIPOrPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300paxxaTh 4iIeHBl MOCIEI0BATEILHOCTH TOYKAMHM Ha KOOPAMHATHOHM IUIOcKocTH. Pernarh
3a7ady, CBS3aHHBIE C YHUCIOBBIMH ITOCIEIOBATENFHOCTSAMH, B TOM YHCJIE 3a/la4d W3 PEaTbHOU
KHU3HH (C UCIOIb30BAaHHEM KAJBKYISATOPA, HU(POBBIX TEXHOJIOTHI).

TEMATHYECKOE INTAHUPOBAHHUE

TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC



Koau4vecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue K (undpoBbIe)
OHTPOJIb
E/ E;::)I;;J:;fMILTeM Beero HbIe Hpalc;nqecx o0pazoBaTebHbIE
padoThI 1e padoThi pecypchl
Ymucna v BEIYUCIICHHS bubmorexa LIOK
1 p ' 25 1 https://m.edso00.ru/7f4
alMOHAJIbHBIC YHCIIA 15690
bubnunorexa LIOK
Anre0
2 flrebpatrieckue 27 1 https://m.edsoo.ru/7f4
BBIPKCHUS 15690
VpaBHEHIS 1 bubnunorexa LIOK
3 P 20 1 https://m.edsoo.ru/7f4
HEPaBCHCTBA 15690
KOOpHHATE 1 bubnuoreka [IOK
4 p o 24 1 https://m.edsoo.ru/7f4
rpaduxu. OyHKIUU 15h90
ToBTObeHIE 1 bubnuoreka [IOK
5 606 P 6 1 https://m.edso0.ru/7f4
0000111eHHE 15690
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
8 KJIACC
KoaudecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanmne - (undpoBbIE)
n/ Pa3eI0B M TEM Konrposbnbie parr oOpa3oBaTe/IbHbIE
- NPOrpaMMBI Bcero 260ThI ecKue p
P padoThbI pecypchl
Yucna 1 BEIYUCICHUS bubmorexa HOK
1 K ' 15 https://m.edsoo0.ru/7f4
BaJIpaTHbIE KOPHU 17af8
Yucnia 1 BEIYHCIICHUS. bu6mmoreka [JOK
2 CreneHs ¢ 1eIbIM 7 https://m.edsoo.ru/7f4
nokasarejieM 17af8
Anrebpanueckue bubnuoreka [IOK
3 BBIPKEHHUSI. 5 1 https://m.edsoo.ru/7f4
KBanpaTHblii TpEXxuiieH 17af8
Anrebpanueckue bubnnorexka [HJOK
4 BBIPAKEHUS. 15 1 https://m.edsoo.ru/7f4
Anrebpanyeckas 1poOb 17af8
5 VYpaBHeHUs U 15 1 bubnuoreka [IOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

HEpPaBEHCTBA. https://m.edsoo.ru/7f4
KBanpatHsie 17af8
ypaBHEHUS
VYpaBHeHus u bubnnoreka [HOK
6 HepaBeHCTBa. CUCTEMBI 13 https://m.edsoo.ru/7f4
YpaBHEHUU 17af8
VYpaBHeHuUs U bubnmoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f4
Hepasencrtpa 17af8
bu6mmoreka [IOK
o .0
8 YHICHIHH. LICHOBHBIC ) https://m.edsoo.ru/7f4
TTOHSITHS 17af8
bu6mmoreka [IOK
OyHK1MU. Ynucinosbie
9 o YN, FHEIOBb! 9 https://m.edsoo.ru/7f4
YHIHHH 17af8
ToBTopeHue u bu6mmoreka [IOK
10 6506 6 1 https://m.edsoo.ru/7f4
0000meHme 17af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
9 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue (undpoBbIE)
n/ pa3aejioB U TeEM KonTposabHubie Tpakrie P
I HpOrpaMMBI Bcero AGOTEL CKHe o0pa3oBaTe/bHbIC
P padoThbI pecypchl
1 [ToBTOpeHnue kypca 8 5 1
KJiacca
Yucia 1 BBIYUCICHUS. bubmorexa LOK
2 . 14 1 https://m.edsoo.ru/7f
JleiicTBUTENbHBIC YK CIIA 419408
bu6mmoreka [JOK
3 OyHKIIU 16 1 https://m.edsoo.ru/7f
419d08
YpaBHeHus u
HEDABCHCTE bu6mmorexa [IOK
4 v p ’ . 14 1 https://m.edsoo.ru/7f
paBHeHI/IHVC OJTHOM 419408
MepeMEeHHOMN -
VYpaBHeHus u bubnmnoreka [JOK
5 HepaBeHcTBa. CHCTEMBI 13 1 https://m.edsoo.ru/7f
YpaBHEHUH 419d08



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

VYpaBHeHus u bubnnorexka [HOK

HEpaBEHCTBA. 12 https://m.edsoo.ru/7f

Hepasenctpa 419d08

YlCIIOBLLE bubmuoreka [JOK
16 https://m.edsoo.ru/7f

[MOCJIEI0BATEILHOCTH 419408

[ToBTOpEHuUE, bubnmoreka [JOK

0000111eHNE, 12 https://m.edsoo.ru/7f

cucTeMaTu3alus 3HaHui 419d08

OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYASI TIIPOTPAMMA YUYEBHOI'O KYPCA «T'EOMETPUSI» B 7-9
KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi KaK OAMH M3 OCHOBHBIX Pa3/iejOB IIKOJHLHOW MaTEMAaTUKH, MMEIOMIMNA CBOCH
LEeNbI0 00CCIEeYNTh W3yYeHHE CBOMCTB W pa3MepoB (GUIYp, HX OTHOLICHUH H B3aUMHOE
pacroyio)KeHHe,  ONMMpaeTcss  Ha  JIOTHYECKYK,  JOKa3aTelbHYH  JHHHI. [leHHOCTB
M3Y4CHHsI TE€OMETPHM Ha  ypPOBHE OCHOBHOTO  OOIIEro  0Opa3oBaHMs 3aKIIOYaeTCS B
TOM, 4YTO  OOYYarOIIMKCS YYUTCS  TPOBOJUTH  JOKa3aTelbHBIC PACCYKICHUS, CTPOUTH
JIOTMYECKUE YMO3AKIIOYCHHSI JJOKA3bIBaTh HCTHHHBIC YTBEPKJICHUS M CTPOHTh KOHTPIPUMEPHI
K  JIOKHBIM, TPOBOJUTH  PACCY)KICHHUS «OT TIPOTUBHOTO», OTJIMYaTh CBOWCTBA  OT
NPU3HAKOB, (GOPMYIMPOBaTh OOPATHBIC YTBEPIKICHUSI.

Bropoii IIeHHOCTBIO  M3y4eHUs] TEOMETPHHM SBJISCTCS  KCIOJNb30BaHHE €€  Kak
WHCTPYMEHTa MpPU  PCIICHUM KaKk MaTeMaTW4yecKuX, TaK M  TPaKTHYCCKUX  3ajad,
BCTPEUAIONIMXCS B  peanbHOW KM3HH. OOYyJaromuiics JOJDKEH HAYYUThCS — ONPEICIIUTh
reOMETPHYECKYI0 (DUTYypy, ONMUCATh CJIOBAaMHU JaHHBI YepTéX WIM PUCYHOK, HAWTH IUIONIA[b
3eMENILHOTO  Y4acTKa, pacCuuTarh HEOOXOAMMYKO JIJIMHY ONTOBOJIOKOHHOTO KaOels WiH
TpeOyeMmble  pa3Mepbl  rapaxka Ui~ aBTOMOOWIS.  DTOMY  COOTBETCTBYET — BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B UW3YYeHHUM TeoMeTpuu. llpu pelieHuu 3aaad MmpaKkTHUECKOTro
Xapakrepa OOYJaloUIMiCS YYUTCS CTPOMTh MATEMAaTHYECKHE MOJENH PEAbHBIX >KU3HCHHBIX
CUTYAIIHid, TIPOBOJIUTH BBIYMCIICHUS U OICHUBAThH aJICKBATHOCTD MOJYYEHHOTO PE3yibTaTa.

Kpaiitne  BakHO  MOMYEPKHBATH  CBSI3M  TEOMETPHM C  JAPYTUMH  Y4eOHBIMH
npeaMeTaMi, MOTHBHPOBATh HCIIOJIb30BaTh ONPEACICHUS TE€OMETPHUYECKUX (Uryp U HOHSATHIH,
JEMOHCTPHPOBATh MPUMCHEHHE TMOJTYYCHHBIX YMEHHH B (U3MKE M TEXHUKE. DTH  CBS3M
HauOosiee SpKO BUAHBI B Temax «Bekroper», «TpUTOHOMETpUYECKHE COOTHOIICHUSY,
«Meton xoopauHat» u «Teopema Iludaropanr.

YueOHbli  kypc  «['eoMeTpus»  BKIIOYAeT  CICAYIOIIME  OCHOBHBIC  pa3ieibl
conepxanusi: «I'eomerpuueckue GUTypbl U UX CBOMCTBaY, «/3MepeHre reoOMeTpUYSCKUX BETUIHHY,
«J/lekapToBBl ~ KOOpAMHATBHI ~ HAa  IUIOCKOCTW»,  «BekTopwl»,  «J/IBMKEHHS TJIOCKOCTHY,
«IIpeobpazoBaHus MOAOOUSY.

OOmee 4YMCIO  4YacoB, pPEKOMEHJOBaHHBIX JUId  HM3Yy4eHHs  ydeOHOro  Kypca
«Ceomerpusiy, — 204 yaca: B 7 kimacce — 68 gaco (2 waca B Hezenmo), B 8 kimacce — 68 vacos
(2 gaca B Hezenmto), B 9 kiacce — 68 vaco (2 yaca B HeeiO).

COAEPKXAHUE OBYYEHUA
7 KJIACC

Hauvanbuble monsatus reomerpuu. Todka, mpsmas, OTpe3OK, JIyd. YToia. Buusl yrios.
BeprukaneHple W cMexHbIE  yribel.  buccekrpuca  yria.  JlomaHas, MHOIOYTOJIBHHK.
[lapayneapbHOCTh U NEPIEHAUKYIIIPHOCTD IIPSIMBIX.

Cummerpuunble  ¢urypsl. OcHOBHBIE CBOWCTBa oceBoil cummerpuu. [Ipumepsr
CUMMETPHUU B OKPYXKAIOLIEM MHUpE.

OCHOBHBIE TIOCTPOEHHMS C IIOMOIIBKO LUPKYIs W JIMHEWKW. TpeyronpHuk. Beicora,
MenaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOenpeHHBII W pPaBHOCTOPOHHMM TpeyroJbHUKH. HepaBeHCTBO TpeyrosibHHKA.
CpoiicTBa M TpU3HAKU PABHOOEIPEHHOrO TpeyroibHUKa. Ilpu3Haku paBeHCTBa

TPEYrOJIbHUKOB.

CBoiicTBa M NpHU3HAKUM MapauielbHbIX HpsMbIX. CyMMa yIJIOB  TPEyrojbHHKA.



Bueminue yrisl TpeyrojabHUKa.

[IpssMmoyrosibHBIM  TpeyroiabHUK. (CBOWCTBO MEAHMAaHbl MPSIMOYTOJBHOTO TPEYroJbHUKA,
IIpOBEACHHOW K  rumoreHyse. llpusHaku  paBeHCTBA  NIPSAMOYTOJBHBIX TPEYrOJIBHUKOB.
[IpssMOYyToIbHBIN TPEYrOJIbHHK ¢ yriioM B 30°.

HepaBenctBa B reomerpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa o OoJbIIeM yrie U OoJbllIeld CTOpOHE TpeyroiabHuka. llepneHgukynsp u
HAaKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekTpuca yriia M CepeAMHHBIM NEPHEeHIUKYISAp K
OTpE3Ky KaK F€OMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOpla M JAuaMeTp, HUX CBOWCTBA. B3auMHOE pacrnonoxeHue
OKpykHOocTM U  npsmod. KacarenbHas u  cekymas K  OKpykHocTH. OKpYKHOCTb,
BIIMCAHHAs B yroJjl. BincanHas 1 onvcaHHas OKPY>KHOCTH TPEYroJIbHUKA.

8 KJIACC

Yerepipéxyroipauku. [lapamienorpamMm, ero NpuU3HAKW W CBOMCTBAa. YacTHBIC ciiydau
napauieiorpaMMoB (IIpSMOYTOJIbHUK, POMO, KBajpar), WX NPU3HAKM M CBOMCTBA. Tparmenus,
paBHOOOKasi Tpamenus, e€ cBoicTBa W mnpu3Haku. [IpsmoyrospHas Tpaneunus. MeToJ yIBOCHHSI
Menuansl. LlenTpansHas cummerpusi. Teopema @aneca u Teopema

0 MPOMOPIIMOHAIBHBIX OTPE3Kax.

Cpennue TMHAM TPEYroJibHUKA U Tparenun. LIeHTp macc TpeyroyipHUKa.

IToxoOue TPEYrOJbHUKOB, KOI(PPHUIHEHT MOA00HS. [TpusHaku rnmonoous
TPEYroNbHHUKOB. [IpuMeHeHne MoJ00us TIPU PEIICHUH MPAKTUICCKUX 3a/1a4.

CaoiicTBa monianeil reomerpudeckux ¢uryp. @opmysbl Uisl IUIOMIATN TPEYroJIbHUKA,
napajuiesiorpamma, pom6a u tparnenud. OTHOIICHHE TUIONIA el TOT0OHBIX (GUTyp.

Bbruuciienre  1wiomaaed  TPEyrojbHMKOB M MHOTOYIOJIBHMKOB  HAa  KIETYaTOM
Oymare.

Teopema [Tudaropa. [Tpumenenne Teopemsr [Tudaropa nmpu perieHu MPaKTHYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHIEHC OCTPOrO  yIjla  MHPSIMOYIOJIBHOTO  TpPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. TpHuroHomerpuueckue ¢yHkuuu yrios B 30°, 45°
u 60°.

BrucanHble ¥ UEHTpaldbHBIE YIJIBI, Yrojd MEXIYy KacaTelbHOM U XOpAO. YTIIbI
MEXIYy XOpJIaMH ¥ CEKYyIIMMH. BIMCaHHBIC U OMHMCAHHBIE YeTHIPEXYrOJBHUKH. B3anMHOe
pacmonokeHue OBYX OKpyxkHocredl. Kacanme okpyxkHocteil. OOmue kacarelnbHblE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB ot 0 mo 180°. OcHOBHOE TPHTOHOMETPHUYECKOE
TOXAecTBO. DOPMYyIIBl TPUBEICHHUS.

Pemienne TtpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemieHue
MPAaKTUYECKUX 3a/]1a4 C UCIOIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momgoous. [lomo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BEACHUM OTPE3KOB XOpHA, TEOPEMBbl O IPOU3BENECHUU OTPE3KOB
CEeKYIIUX, TeopeMa O KBaJpaTe KacaTeJbHOM.

Bektop, mmuHa (MOAYSh) BEKTOpa, COHANPABICHHBIC BEKTOPBI, IMPOTHBOIOJIOXKHO
HanpaBJ€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB, OINEpallu Haj
BeKTOpamMu. Pa3nokeHue BekTopa MO JBYM HEKOJUIMHEapHbIM  BekTopam. KoopauHaTsl
BekTOpa. CKaJlsipHOE POM3BE/IEHUE BEKTOPOB, IPUMEHEHHE [Tl HaX0XKIECHUS UIMH U YIJIOB.

JlekapToBbl KOOpAWHATHI Ha IUIOCKOCTH. YpaBHEHHS TMPSMOM H  OKPYKHOCTH B



KOOpAMHATAX, IIEPECEUEHUE OKPYXKHOCTE M  MpsAMBIX. Merox  KOOpAMHAT U €0
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTrOJIBHUKH. [[nMHA OKpy:XHOCTU. I'pagycHas M paguaHHas Mepa YIia,
BBIUMCJICHHE JUIMH Ayr OKpykHOCTe!. [lnomane xpyra, cekTopa, CerMeHra.

JIBIDKeHUS ~ IUIOCKOCTM W BHYTPEHHHE  cUMMeTpud  Quryp  (3JIeMeHTapHbIe
npenacrasienus ). [lapannenpasiii mepeHoc. [1oBopor.

INPEJAMETHBIE PE3YJIBTATHI

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  HPOrpaMMbl  y4eOHOro Kypca K  KOHILY
oOydeHus B 7 KJacce.

Pacno3naBarh M3ydeHHBIE TeOMETpUYecKUe (UTYpbI, ONpEAeNATh HX B3aUMHOE
pacronokeHne, n300paxatb TeOMETPUUIECKUE (PUTYPHI, BBIIIOJIHATh YEPTEHKU 110  YCIOBHUIO
3amaud. l3mepsaTh JIMHEHHbIE W YIVIOBBIE BEJIMYMHBL. Pemars 3a1ayu Ha BBIYHUCICHUE JUIUH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jenate rpyOylo OILEHKY JIMHEWHBIX M YITOBBIX BEJIMYMH MPEAMETOB B PEATbHON KU3HHU,
pa3MepoB  IPHUPOAHBIX 00bEKTOB. Pazmuuare  pasmepsl 3TUX  OOBEKTOB MO MOPSAKY
BEJIMYMHBI.

CTpouTh 4epTekKHU K T€OMETPUUECKUM 3a7a4aM.

[lonp30BaThCsl MpU3HAKAMM PABEHCTBA TPEYrOJbHUKOB, HCHOJIb30BAaTh NPU3HAKU U
CBOMCTBA PABHOOCIPCHHBIX TPEYrOJHLHUKOB TIPH PEIICHUH 3a/1a4.

[IpoBOaMTHE  JOTMYECKHME  pPACCYKIEHHUS  C  HMCIOJb30BAHUEM  IE€OMETPUUYECKHX
TEOpEM.

[lonp30BaThCsl MNpU3HAKAMM PABEHCTBA IMPSAMOYIOJBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEIMaHbl, TPOBEAEHHOM K THUIOTCHY3€ NPSAMOYTOJbHOIO  TPEYroJIbHUKA, B PELICHUH
F€OMETPUYECKHUX 3a/ay.

OrnpenensaTh MapajuIeNbHOCTh TPSIMBIX € TOMOIIBIO  YIVIOB, KOTOpbIE 00pa3yer ¢
HUMM cekymas. Onpenensatb MapauledbHOCTh NPSIMBIX C I[OMOIIbIO PaBEHCTBA PACCTOSIHUI
OT TOYEK OJIHOW MPSAMOM 0 TOYEK APYroil mpsiMOil.

Perars 3aaun Ha KieT4aToil Oymare.

[IpoBOIUTH BBIYKCIEHHUS W HAXOAUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYECHUSI YIJIOB B
FEOMETPUYECKUX  3aJadyaX €  MUCIOJIb30BAHHUEM  CYMMBl  YIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUECHUN ABYX MapauIeIbHBIX MPSIMBIX
cexyuen. Pemars npaktruueckue 3a1a4n Ha HaX0XKJAECHUE YIJI0B.

BnaneTs noHsATHEM TE€OMETPUUECKOTO MECTA TOYCK. Y METh OMPEAEIATh OUCCEKTPUCY yria U
CEepPEAUHHBIN NEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

@opMynupoBaTh  ONPEIEICHUS  OKPY)KHOCTM W Kpyra, XOpAbl W  JUaMeTpa
OKPY)KHOCTH, IIOJb30BaTbCid MX CBOMCTBAMU. YMETb NPUMEHATH OTU CBOMCTBA IIPU
peleHny 3a1ad.

Biiagerp MOHATHEM ONMMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb HAXOIUTh €€
nentp. Ilomp3oBaThest  akTaMum O TOM, YTO OWCCEKTPHUCHI  YIJIOB  TPEYroJbHUKA
MEPECEKAOTCS] B OJHOW TOYKE, M O TOM, 4YTO CEPEAUHHBIE NEPHEHAUKYISIPHI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnamerp  moHsATMEM ~— KacaTeNbHOM K OKPY)KHOCTH, IOJIb30BATBCA  TEOPEMOM O
MEePIECHIUKYJIIPHOCTH KAacaTeJIbHOM U paguyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

ITonp30BaTbCd  MPOCTEUIIMMU  TEOMETPUUYECKMMHU  HEPABEHCTBAMH, IIOHUMATh  HMX
MIPAKTUYECKHUI CMBICIT.

IIpoBOANTE OCHOBHBIE TE€OMETPUYECKME IIOCTPOEHUS C IOMOLIBIO ILUPKYId U



JIMHENKHU.

[IpeameTHble  pe3yibTaThl  OCBOEHHMSI MPOrpPaMMbl  ydeOHOro Kypca K  KOHILY
oOydeHus B 8 kJiacce:

PacrniozHaBaTh OCHOBHBIE BHUJABI YETHIPEXYTOJBHUKOB, HMX 3JIEMEHTHI, IOJb30BATHCA HMX
CBOMCTBaMH Ipyu pCIICHUU T'COMCTPUUICCKHX 3aa4.

[IpuMeHsATh CBOMCTBA TOYKH MepecedeHHs MequaH TpeyroipHuka (LeHTpa Macc) B
pelLeHnH 3a1a4.

Bnaners noHsATMEM cpeaHeH JIMHMM < TPEYrOJIbHUKA M Tpamelud, HIPUMEHSTh HX
CBOMCTBAa IIpM pELICHUHM TreoMeTpudeckux 3azad. [lomb3oBarbess Teopemon Qaneca
TEopeMoit 0 IPONOPLHOHATIBHBIX OTpe3Kax, IPUMEHSATh ux V1L peLIeHUust
IIPAKTUYECKUX 3a/1a4.

[TpuMeHATh NpU3HAKM NOJOOMS TPEYrOJbHUKOB B PELICHHMM I'€OMETPUYECKHUX 3a7ad.

[Tonws30BaThCA TEOPEMOI [Mudaropa UL PELICHUS FEOMETPUUYECKUX

Bnaners mnoHATHAMM CHHYca, KOCHHYCAa M TaHI€HCa OCTpPOro YIila HpsSMOYrOJbHOI'O
TPCYroJIbHHKA. ITonp30BaTbCA I TUMHU TTOHATHSIMHA AJId pCHICHUA IMMPAKTUYCCKUX 3aaay.

Beruncnsate  (pasnM4HBIME - CIOCO0AMH) — IUION[AAb  TPEYroJIbHHKA M IUIOLIAAN
MHOTOYrOJbHBIX  (uryp  (moJib3ysch, TAe HEOOXOAMMO, KalbKyIsaTopoMm). IIpumeHsTH
MOJTy4E€HHbIE YMEHHSI B IPAKTHUUYECKHUX 33/1a4aX.

BJIaIleTI) MOHATHUAMU BIIMCAHHOI'O W LECHTPAJIBHOIO YIja, HWCHOJb30BaTb TCOPEMBI O
BIHMCAHHBIX YIUIaX, Yriax MEXIy Xopaamu (CEeKyIIMMHU) U yriie MeXIy KacaTelbHOH U XOpAoil mpu
PCHICHUHA IT'COMETPHUICCKUX 3a0a.

Bragerb  moHATMEM ~— ONMCAaHHOIO  4YETHIPEXYrONbHUKA,  NPUMEHATh  CBOMCTBa
OIIMCAaHHOI'0 YETBIPEXYrOIbHUKA IIPU PEILICHUU 3a1a4.

[TpuMeHATh NOTYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHMYECKUE MOJCNH Ui
3aaa4d pCaJIBHOfI JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIUEC BLIYUCIICHUA C MMPUMCHCHUEM HOI[O6I/I$I u
TPUTOHOMETPUH (IIOJB3YACH, I7le  HEO0O0XOJIUMO, KAIBKYISATOPOM).

[lpeameTHbie  pe3ysibTaThl  OCBOCHUS  HPOrpaMMbl  y4eOHOrO  Kypca K  KOHILY
oOyuenus B 9 kiacce:

3HaTh TPUTOHOMETpUUYECKHE (YHKIMM OCTPBIX YIVIOB, HAXOAWTh C HX TOMOILBIO
pa3IMYHBIE  DJIEMEHTHl  HPSAMOYTOJNBHOTO  TPEYrolibHUKa  («pelieHHe  MPSIMOYrOJIbHBIX
TPEYroJILHUKOBY). HaxoauTh (C OMOIIBIO KalbKYJISATOPA) JIHHBI U YIJIbl JJIsl HETAOIUYHBIX
3HAYEHHUM.

[Tonp30BaThcst  popMyaaMH  OPHUBENAEHHS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJIS1 HAX0XKJIEHUSI COOTHOILIEHUI MEXKYy TPUTOHOMETPUYECKUMU BEINYNHAMM.

Hcnonp3oBaTh TEOpPEMbl CHHYCOB UM KOCHHYCOB JJISi  HAxXOXACHUS  PA3IMUHBIX
JNIEMEHTOB TPEYrOJbHUKA («PEIICHHE TPEYroNbHUKOB»), NPHMEHITh WX MPH PEUICHHU
F€OMETPUYECKHUX 3a7ay.

Bnaners  moHsATHsMM ~ mpeoOpa3oBaHUS  MOJOOMS,  COOTBETCTBEHHBIX  3JIEMEHTOB
nonobueix uryp. Ilonb3oBarbecst cBOWCTBaMH MOJ00MS MPOU3BOJBHBIX  (QUTYP, YMETh
BBIUUCIIATh JJIUHBI M HAXOOUTh YIJbl Y oJ00HBIX ¢puryp. IlpumeHars cBoiicTBa momoOus B
MPAKTUYECKUX 3a7a4axX. YMETh MPUBOIUTh MpUMepsl MOAOOHBIX (QUIYP B OKpYKalolleM
MHpE.

[lonp30BaThCs TEOpEMamMH O NPOU3BEACHUM OTPE3KOB XOpA, O THPOU3BEICHUH
OTPE3KOB CEKYILUX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpaMH, TOHUMAaTh HMX TEOMETPUYECKUH U (U3NYECKUN CMBICT,
OPUMEHSATh MX B PEIIEHUH TIeOMEeTpUYecKHUX U ¢u3mueckux 3agad. [IpumeHsars

U IIPaKTUY



CKaJLIPHOC MPOU3BCACHUC BCKTOPOB IJIA HAXOXKACHUSA JJIMH U YI'JIOB.

ITone3oBaTnsCs MCTOAOM KOOpAWMHAT Ha IIJIOCKOCTH,

FCOMCTPUUCCKHUX U IMPAKTUYCCKUX 3aJ1ay.

Bnazers NOHATHAMHM IIPABHIBHOIO MHOTOYIOJBHHUKA, IJIMHBI OKPYKHOCTH, IUIMHBI IyI'H
OKPYKHOCTM M paJuaHHOM Mepbl yIVIa, yMETh BBIUMCIATH IUIOLIAJAb Kpyra M €ro 4acre.

HpI/IMeHSITB IIOJIYYCHHBIC YMCHUS B IMIPAKTUYCCKUX 3agavdax.

Haxoaute ocu (WM IICGHTPBI) CUMMETPHHU (UTYp, TPUMEHSTH JBHXKCHUS IUIOCKOCTH B

MPOCTEHIINX cIydasiX.

HpI/IMeHHTB IMOJIYUYCHHBIC 3HAHWA HA HNPAKTUKC — CTPOUTb MATCMATUYCCKUC MOACIIM JIA

IOPpUMCHATH €ro B PCHICHHUN

3aja4 peabHON KU3HU U TPOBOAWUTH COOTBETCTBYIOIUE BBIUUCICHHS C  MPUMECHEHUEM
nojooust u TPUTOHOMETPUUYECKHUX byHKIII (monp3ysch, riae  HeoOXOIuMo,
KaJIbKYJIATOPOM).
TEMATHUYECKOE IINTIAHUPOBAHUE
7 KIIACC
Ne HaumenoBanu KoJsmuecTBO 4acoB DJIeKTPOHHBIE
B e pa3/ieJioB U (undposbie)
2/ Tem Bceer KOH;pOJIbeI Hpagnmecxn 06pPa30BATEIHHBIC
nporpamMMbl 0 e padoThI € padoThI pecypes
IIpocreiimne
rCOMETPHUYCCKU
e Gurypsl 1 ux bubnnorexa [JOK
1 CBOWCTBA. 14 https://m.edsoo.ru/7f415e
M3mepenue 2e
rCOMETPUYCCKU
X BEJIMYUH
bu6mmoreka [IOK
2 TpeyronbHUKU 22 1 https://m.edsoo.ru/7f415e
2e
I1
Mapaneavie BuGimtorexa LIOK
3 p > M 14 1 https://m.edsoo.ru/7f415e
yTJIOB 2%
TPEYTOJIbHUKA -
O
< KPY/RHOCTE 1 bubnuoreka [IOK
4 YT 14 1 https://m.edsoo.ru/7f415e
I'eomerpuyecku 26
€ TIOCTPOCHUS =
[ToBTOpEHHE, bubnuotexa [JOK
5 00o01mieHne 4 1 https://m.edsoo.ru/7f415e
3HAHUMN 2e
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 0
I[TPOT'PAMME
8 KJIACC
1 Ne  HaumenoBanume  KoJsmyecTBO 4acoB | DJIeKTPOHHbBIE ‘
. n/ | pa3iesioB u TeM Bcer  Koutpoabn  Ilpakruueck  (umdpossbie) |
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1| NMPOrpamMMbl 0 ble padoThI ue padoThbl oOpa3oBaTe/ibHbIE
pecypchl
. bu6nmoreka [IOK
EeTHpeXerHLHHK 12 1 https://m.edsoo.ru/7f417e
18
Teopema Paneca
U TeopemMa o
bubnunoreka LIOK
HPOTIOPIHOHAILH 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3KaXx, 18
Mo1I00HbBIE o
TPEYrOJIbHUKH
[Inomans.
Haxoxaenue
IIomaaei bubnunoreka LIOK
TPEYrOJILHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIBHBIX 18
¢buryp. [nomam
Mo100HbBIX pUryp
T
Hi(g);;\ga - bubmuoreka [{OK
p 10 1 https://m.edsoo.ru/7f417e
Havajia 18
TPUTOHOMETPUH —
Vel B
OKPY>KHOCTH.
Brnincannsie n
OIIMCAHHBIC bubnunoreka LIOK
YeThIPEXyTOJIbHUK 13 1 https://m.edsoo.ru/7f417e
n. KacareapHbIe K 18
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
IToBTOpEHME, bubmuoreka [IOK
00001eH1e 4 1 https://m.edsoo.ru/7f417e
3HAHUH 18
OBUIEE
KOJIMYECTBO
YACOB IIO 68 6 0
I[TPOT'PAMME
9 KJIACC
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. E)[ Ollr on i cer OH;pO.]IbHLI pa;canecKn 06pa30BATETBHbIC
porp 0 € padooThl € paooThsl pecypeni
Tpuronomerpus. 16 1 bubmuotexa [IOK
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KOCHUHYCOB U

CHUHYCOB.
Pemenne
TPEYTrOJIbHUKOB
[IpeobpazoBanu
€ Moo0us. bubnunorexa LIOK
Metpuueckue 10 https://m.edsoo.ru/7f41al
COOTHOUICHUS B 2c
OKPY>KHOCTH
bubnunorexa LIOK
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IJOCKOCTH 2C
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IJIOCKOCTH 20
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YACOB IIO
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA  «BEPOATHOCTD n
CTATUCTHUKA» B 7-9 KJIACCAX

INOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM 1U(GPOBOM MHpE BEPOATHOCTh M CTATUCTHKA NPHOOPETAIOT BCE OONBLIYIO
3HaYMMOCTh, KaK C TOYKM 3PEHHS NPAKTHUYECKUX TNPHIOKEHHH, TaK U HMX POJM B 0Opa3OBaHMHU,
HEOOXOIUMOM KaXJOMy 4esoBeKy. Bospacraer uucno mnpodeccuid, nmpu OBIaJCHUM KOTOPBIMHU
TpeOyercss  Xxopomras 0a3oBas IOATOTOBKAa B O0JIACTU BEPOSATHOCTH M CTaTUCTHKH, TakKas
MOJrOTOBKA BaXKHA JIJIs IPOIOJDKEHUS 00pa30BaHUs U [yl YCIEIHON IPpOo(ecCHOHaIbHOM Kapbephl.

Kaxxaplii 4enoBek MOCTOSHHO MPUHUMAET PELIEHHs HA OCHOBE MMEIOLMXCS Y HErO JaHHBIX. A
U1 OOOCHOBAaHHOIO IIPUHATUS PELICHHUs B YCIOBUSAX HEJOCTaTKa MJIM M30BbITKa  MHPOpPMaLUH
HEOOXOAMMO B TOM  4YHCIE  XOpomlo  c(hOPMHUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTUYECKOE
MBILLIJICHHE.

MMeHHO TOATOMY OCTpPO BCTala HEOOXOAMMOCTH CGHOPMHUPOBATH Yy O0ydarOmUXCs
(GYHKIMOHAJIBHYIO  I'PaMOTHOCTb,  BKJIOHAIOUIyl0 B ce0d B  KadyecTBE  HEOThEMJIEMOM
COCTaBISIIOIIEH  yMEHHE  BOCHPUHUMATh W KPUTHYECKHM  aHAIM3HPOBAaTh  HMH(OPMAIHIO,
IPEACTAaBICHHYIO B pa3M4YHbIX (opMax, MOHMMAaTh BEPOATHOCTHBIA XapaKTep MHOTUX PEaIbHBIX
IIPOLIECCOB M 3aBUCHUMOCTEM, IPOU3BOAUTH IPOCTEHINNE BEPOSTHOCTHBIEC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHM IpUHLUUIAMU cOopa, aHauu3a H
NpPEACTaBICHUSI JAHHBIX M3 pPasiUYHbIX cdep JKU3HM oOmecTBa H TrocyaapcTBa MpuoOIIaeT
oOyJaronuxcs K OOIIECTBEHHbIM ~ MHTepecaM. l3ydeHune OCHOB KOMOMHATOPHKM  pa3BUBAeT
HaBbIKM OpraHu3anuu nepebopa U mojcu€Ta YKCIa BApUAHTOB, B TOM 4YHUCIE B IMPHUKJIAIHBIX
3a7ayax. 3HAKOMCTBO C OCHOBaMM TeOpuH rpagoB co3qaéT MaTeMaTHdecKuil (QyHIaMeHT uis
¢dbopmMupoBaHUS  KOMIETEHIMH B oOmacth wuHpOpMaTHKH © LUGPOBBIX TexHosoruit. [lpu
U3YdeHUH  CTaTUCTUKH W  BEPOSTHOCTH  OOOramjaroTcs  MpEACTaBICHUs  OOydJaromMXcs O
COBpPEMEHHOW KapTMHE MHpa M METOAAaX €ro uccienoBaHus, (opMUpYyeTCsl MOHUMaHUE pOJIU
CTaTUCTUKM KaK UCTOUYHHKA COLMAIbHO 3HAYMMON MHOpMAMU MU 3aKJIaJ(bIBAlOTCS OCHOBBI
BEPOSITHOCTHOI'O MBILIUICHHSI.

B coorBercTBMM ¢ JaHHBIMH LEISIMM B CTPYKType HpOrpaMMbl y4eOHOro Kypca
«BeposATHOCTP W  CTAaTUCTHKA» OCHOBHOIO  O0WIEro 00pa3oBaHUS  BBIACIEHBI  CIEAYIOLIHE
cofepxkareinpHo-MeTonndeckue nuHUM. «lIpencraBieHne naHHBIX W OnuUcarelIbHas CTaTUCTHKAY,
«BeposiTHOCTBY, «JNeMeHThl KOMOMHAaTOpUKW», «BBeneHue B Teopuio rpadoBy.

Conepxxanne nuHuM <«lIpencraBineHne JaHHBIX M ONUCATENbHAs CTATUCTHKA» CILYKUT
OCHOBOM il (hOpMUPOBaHUS HABBIKOB pabOThl ¢ HMH(OpPMALMEN: OT YTEHHs] U HHTEpIpeTaluu
uHbOpMallMK, TpeACTaBIeHHOM B TabiauMuax, Ha Jguarpammax u rpadukax, g0  cbopa,
MPEICTABICHUSI W aHajiu3a JaHHBIX C HCIOJIb30BAHUEM

CTaTUCTMYECKMX  XapaKTepUCTHUK CpeIHUX M  pacceuBaHusa. Pabotas ¢  JaHHBIMH,
oOyyaroniyecss ydaTcsi CUMTHIBATh M HHTEPHPETUPOBATh JlaHHBIC, BbIIBUraTh, apryMEHTHpPOBaTh W
KPUTHUKOBAaTh MPOCTEHIIINE TUIOTE3bl, PA3MBIIUIATh HaJ (AKTOPaMH, BBI3BIBAIOIIMMH H3MEHYHUBOCTH,
U OLIEHMBAaThb MX BJMSHHE Ha pPaccMaTPUBAEMbIE BETUYHHBI U MPOIIECCHI.

HNHTYynTHBHOE IIPEJICTaBICHHE 0 CIIlydaiiHON WU3MEHUYUBOCTH, UCCIIEI0BaHUE
3aKOHOMEpPHOCTEM W TEHJCHIMM CTAHOBUTCS MOTHMBHUPYIOLIEH OCHOBOM JUII M3YYEHHS] TEOpUH
BEpOSATHOCTEW. bonblioe 3HadeHHME MMEIOT NPAKTHUYECKHWE 3aJaHUs, B YaCTHOCTU OMNbBITHl C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMH.

[TonsiTHE BEpOATHOCTHM BBOAUTCS Kak Mepa IpaBaononolusi ciaydaifHoro coObitust. [lpu
M3ydeHUU Yy4eOHOro Kypca oOydarommecs 3HAKOMATCA C MIPOCTEHIIMMHU METOJaMH BBIYMCIIECHUS
BEPOSITHOCTEN B CIy4alHBIX OKCIEPUMEHTaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU HCXOAAMH,
BEPOSITHOCTHBIMU ~ 3aKOHAMH, TO3BOJISIIOIIMMU CTaBUTh M peliaTh Oojee CclIoXHblE 3afadd. B
y4eOHBI KYpC BXOAAT HaAyalbHbIE MPEICTABICHUA O CIyJalHBIX BEJIMYMHAX W HMX YHCIIOBBIX
XapaKTEepUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HaKOMCTBO oOydaromuxcss ¢
MHO)KECTBAMHM ¥ OCHOBHBIMHM OIl€pallUsIMHM HaJ MHOXECTBAMHU, pPACCMATPUBAIOTCA IPUMEPHI
IPUMEHEHHs JJUI1 pEUICHMs 3ajad, a TakKe HCIOIb30BaHUS B JPYTMX MaTEMaTHYECKHUX Kypcax



U y4eOHBIX MpeIMeTax.
B 7-9 kmaccax m3ywaercs y4eOHBIH Kypc «BeposSTHOCTh M CTaTUCTHUKA», B KOTOPBIA BXOIAT

pasgensl: «lIpencraBiieHre JaHHBIX U ONHUCATeNbHAs  CTAaTHUCTHKa», «BeposSTHOCTHY,
«neMeHThl KOMOMHATOPUKNY, «BBenenue B Teopuro rpadoBy.
OOmee  4ucIO  YacoB,  PEKOMEHJOBAaHHBIX I HW3ydeHHs  y4eOHOro  Kypca

«BepositHocTh U cratucTrkay, — 102 gaca: B 7 kimacce — 34 vaca (1 yac B Heaemo), B 8 Kiacce —
34 yaca (1 uac B Henenmo), B 9 kiacce — 34 yaca (1 yac B HezIeIH0).

COAEPKXAHUE OBYYEHUA
7 KJIACC

[IpencraBienue [aHHBIX B BUAe TaOmUI, aAuarpamM, rpadukoB. 3anoiHeHue TalJuil,
YTEHHE M MOCTPOCHHE auarpamMMm (CTOJOMKOBBIX (CTONIOYATBHIX) M KpPYroBbiX). UTeHue rpaduKoB
peanpHBIX TMporeccoB. M3Binedenne wuHPOpMAIMK W3 JAWArpaMM W TaOlUIl, HUCIOJb30BAHHUE U
WHTEPIIPETAIHS TaHHBIX.

OnucarenbHas ~ CTaTHUCTHKA! cpenHee  apudMeTHUecKoe, Me/IMaHa, pasmax,
HauOOoJIbIIIee U HANMEHBIIICE 3HAUCHUS HA00opa YUCIIOBBIX TaHHBIX. [[puMepsI cliydaiiHOM N3MEHUHNBOCTH.

CryuaiiHplii SKCriepuMeHT (OMBIT) M ChydaiiHoe coObITHe. BeposTHOCTh W 4yacTtoTa. Pob
MaJIOBEPOSITHBIX W TPAKTUYECKU JIOCTOBEPHBIX COOBITHH B MpHUpone W B obOmecrBe. MoHera u
UrpaibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepunHbl. Yucimo pédep M cymMMmapHasi CTENEHb BEPIIHH.
[pencrasienue o cesa3noctu rpada. llenu u nukiel. [yt B rpadax. O6xox rpada (3iIepoB MyTh).
[IpencraBnenne 00 opueHTHpOoBaHHOM Tpade. Pemenne 3amad ¢ momMonipio rpagos.

8 KJIACC

[IpencraBieHne AJaHHBIX B BUJE TaONUL, AMArpaMm, rpadukos.

MHOXKeCTBO, JJIEMEHT MHOXKECTBA, MNOAMHOXecTBO. Omepanuu HaJg  MHOXECTBAMU:
o0benMHEHUe,  IepecedyeHue,  gononHeHue.  CBoiicTBa  omepaluMii  HaJ  MHOXKECTBaMHU:
NepEeMECTUTENBHOE, COYeTaTeNIbHOE, pacHpeAeauTeabHOe, BKItoUeHus. Mcnonb3oBaHue rpaduiyeckoro
MIPE/ICTAaBICHUSI MHOXKECTB JUIsl OMNHMCAHHS pEaTbHBIX IPOLECCOB M SBJIEHUH, IPU PELICHUHU 3aad.

W3mepenne paccenBaHMsi JaHHBIX. Jlucnepcuss M CTaHZApTHOE OTKJIOHEHUE YMCIIOBBIX
HabopoB. /luarpamMma paccerBaHUsI.

OneMeHTapHble COOBITUS cilydaiiHoro ombita. CiydaiiHble cOOBITHS. BeposTHOCTH COOBITHIA.
OnpIThl C PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMH CcOObITUsIMH. CiiydaiiHbili BbIOOp. CBsi3b MEXIY
MaJIOBEPOSITHBIMA M TMPAaKTUYECKU JIOCTOBEPHBIMU COOBITUSIMH B IMPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBOHCTBa JEpEBbEB. EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHME BHCSYEH BEPIIWHBI,
CBSI3b MEXIY 4YHCIOM BepmMH u uuciaoMm pédep. IlpaBuno ymHoxkeHus. Pemenue 3amau c
MTOMOIIBIO IpadoB.

[TpotuBononoxubie coObiTUs. Jnarpamma Oiinepa. OObeAMHEHHE U TEpeceYeHHue COOBITHI.
HecoBmecthble coObiTus. dopMyna cloXKeHHs BEpPOSITHOCTEH. YcloBHasl BeposTHOCThH. llpaBuio
ymHOxeHus. HezaBucumble coObiTus. IlpencraBnenue skcrnepuMeHTa B BUAE JiepeBa. PerieHue
3aJa4  HAa HAXOXKJEHUE BEpOSTHOCTEH € MOMOIIBIO JepeBa CIy4allHOro 3KCIEepUMEHTa, AUarpaMm
Olinepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BHJE TaOMUI, JuarpamM, TpadUKOB, HHTEPHPETALUS JAHHBIX.
UreHue u mocTpoeHue Tabiull, 1uarpamm, rpagkoB 10 pealbHbIM JaHHbBIM.

[lepecranoBku u (¢akropuan. CoderaHuss M 4YHCIO coueTaHuwid. TpeyronpHuk ITackans.
Pemienue 3a1a4 ¢ UCMOIB30BaHUEM KOMOMHATOPUKHY.

['eomerpuieckast BeposiTHOCTh. ClydaifHbIN BRIOOP TOUKHU U3 (PUTYPHI HA TUIOCKOCTH, U3 OTPE3Ka



U U3 JYTU OKPYXHOCTH.

Ucneitanne. Ycenex m Heymada. Cepusi UCHBITaHUW 110 TniepBoro ycmexa. Cepusi HCHBITAaHUN
Bbepuymu. BeposiTHOCTH COOBITHIA B cepuu HCTIbITaHUH bepHymm.

CrnygaiiHass BenMYMHA W PACHpElNElCHHE  BEposATHOCTEH. MaremaTudeckoe OXHIaHuEe |
mucnepcus. Ilpumepbl MaTeMaTH4ecKOro OXHJAAHUS KaK TEOPETHYECKOIO CPEIHEro 3HaueHUus
BEIMYMHBI. MaTeMaTHYeCKOe OKUIAHUE U IUCHEPCUS CIydallHOW BEIMYMHBI «HHCIIO YCIIEXOB B CEpPUU
UCIbITaHUU bepHym».

[TonsTe o 3akoHe OoiblIMX yHced. M3MepeHue BeposITHOCTEH ¢ MOMOIIbBI 4acTtoT. Pons u
3HAa4YeHHE 3aKOHA OOJBIINX YKCEN B IPUPOIE U OOIIECTBE.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHBIC pe3yJabTaThl OCBOCHHUS MPOTPpaMMbl y4eOHOro Kypca K KOHITY 0OydeHHUs
B / KJjacce:

Uwnrare nH(OpMAIUIO, TIPEACTABICHHYIO B TaOIWIaX, Ha JUarpaMMmax, MPeICTaBJIATh JTaHHBIC
BBHIC TaOJMIl, CTPOUTH JauarpamMmbl (cTOOMKOBBIE (CTONOYATHIC) M KPYroBbIE) IO MacCHBaM
3HAYCHUH.

OnuceiBaTh U WHTEPIPETUPOBATH pPealbHBbIC YUCIIOBBIC JIaHHBIC, NPE/ICTABICHHBIC B TaOIUIAX,
Ha MarpaMmax, rpadukax.

Hcmonp3oBaTh I ONKMCAHUS  JAHHBIX  CTAaTHCTUYCCKUE  XAPAKTCPUCTUKH:  CpEIHEe
apupMeTHIecKoe, MeInaHa, HanOoJIbIIee U HAUMEHBIIIEE 3HAYCHHUS, Pa3Max.

HmeTh mpencraBieHHE O CIy4aiiHOW M3MEHUMBOCTH Ha NpUMeEpax IeH, PU3NUYECKUX BEITUYHH,
AQHTPOIIOMETPUYCCKUX JITAHHBIX, UMETh IPEJCTABICHUE O CTATUCTHYECKON YCTOHYHBOCTH.

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS IPOrpaMMBI  Y4e€OHOrO Kypca K KOHILY OOy4deHHUs
B 8 Kiacce:

W3Bnekath U npeoOpa3oBbIBaTh MH(OPMAIUIO, MPEICTABICHHYIO B BUIE TaOJIMII, AHArpaMM,
rpaduKOB, MPEACTABIATH JaHHbIE B BUJIE TaOJMII, AUArpaMM, IrpauKoB.

OnucelBaTh JaHHBIE C IMOMOIIBIO CTaTUCTHYECKUX IIOKA3aTele: CPEeAHMX 3HAYEHUH U Mep
pacceuBaHus (pa3max, JUCIIEPCHUS U CTaHIAPTHOE OTKJIOHCHHE).

HaxomuTh 4YacTOThl UMCIOBBIX 3HAUEHUH W 4acTOTbl COOBITUH, B TOM 4HCIE IO
pe3ysbTaTaM U3MEpeHU U HaOJI0ICHUH.

HaxomuTh  BEpOSATHOCTM  CiOydailHBIX  COOBITMM B ONBITaX, 3Has  BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B OIbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Hcnonb3oBarh rpapuyeckue MOJIETHN: JIEPEBO CIIy4aifHOTO JKCIIEPUMEHTA,
IyarpaMMsl Diiiepa, 4uciIoBast Ipsmasl.

OneprpoBaTh  IMOHATUSAMHU. MHOXECTBO, IOJMHO)KECTBO,  BBINOJHATH  ONEpalMM Haj
MHO)KECTBaMHU: OObEIMHEHUE, IepeceuyeHre, OMOJHEHHE, NepeuUucsaTh DSJIEMEHTHl MHOXECTB,
IIPUMEHSTH CBOIICTBA MHOYKECTB.

Hcnonp3oBath Tpaduueckoe NPEACTaBIEHHE MHOMXKECTB M CBSI3ed MeXAy HHUMHU s
ONMCAaHMSA TIPOLECCOB M SIBIEHHHM, B TOM 4YHMCIIE TpU pELIeHHH 3aJad U3 JPYTUX Y4eOHbBIX
MIPEIMETOB U KYPCOB.

[IpenmeTHBIe pe3ysibTaThl OCBOGHHMSI MPOrpaMMbl y4eOHOro Kypca K KOHIY OOydeHus
B 9 kiacce:

M3Bnekarb W mpeoOpa3oBbIBaTh WH(GOPMALHMIO, MPEACTABICHHYIO B Pa3JIMYHBIX HCTOUHUKAX
B BHAe TaOnWI, JuarpamMM, TrpaduKoB, TPEICTABIATh [aHHbIE B BHJEC TaOJHUI], AUATPaMM,
rpaguKoB.

Pemare 3amaun OpraHM30BaHHBIM MEpeOOPOM BAapHAHTOB, a TaKXKE C MCIIOJIb30BAHHEM
KOMOWHATOPHBIX MPABUJI U METOJIOB.

Hcrmonp30BaTh OnMcaTeNbHbIE XapaKTEPUCTUKU JJIsl MACCHBOB YHCJIOBBIX JAHHBIX, B TOM YHCIE
CpeIHHE 3HAYCHUS © MEPBl PACCEHBAHMA.



Haxonuts

HaCTOThI

3HAYEHUI

u YaCTOThI

pe3ynbTaTaMu MPOBEAEHHBIX U3MEPCHHUIN 1 HAOJIOICHUM.

COOBITHSI, B TOM

YUCJIC MOJIb3YACh

HaXO[[I/ITB BCPOATHOCTHU CHy‘I&fIHBIX COOBITHH B HU3YUCHHBIX OIIbITAX, B TOM YHCJIC B OIIbITax C

PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITUAMH, B CEpUSAX HUCIHBITAHUH 1O MEpBOro ycrexa, B
cepusAX UCIbITaHUM bepHymu.

3aKOHC

OOJIBIIINX

TEMATHYECKOE INTAHUPOBAHUE

YHCCII

KaKk o

Nmers mpencraBieHue O CIAyd4alHOM BEIMYMHE M O PACIpeNesiecHUH BeposTHocTe. MMerh
IIPEJICTaBIEHUE O

MIPpOABJICHHUU 3aKOHOMCPHOCTH B
cnyqaﬁHoﬁ HU3MCHYUBOCTH M O POJHM 3aKOHa OOMIBIINX YHCEN B IIpUpoaAc U 06H_[CCTBC.

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B M TeM K 1 (wpposrie)
n/n f[ Ollr AMMBL Bcero OHT%OJH’H paRquec o0pa3oBaTe/ibHbIE
porp bl€ PA0OThI KHe padoThl pecypeb
bu6mmoreka [IOK
1 lpencrasiienue naHHbix ! 2 https://m.edsoo.ru/7f415fdc
5 OnucarenpHas 8 1 1 bu6mmoreka [IOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 CnyuaitHas 6 1 bubnnoreka [JOK
W3MEHYHUBOCTD https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro 4 bu6mmoreka [IOK
rpacdos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa 4 1 bubnuorexa [IOK
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o06micHue, 5 1 bu6nmoreka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOTPAMME
8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBIE
No HaumeHnoBanue T m— (madpoBbIE)
n/n Eaﬁei(;fMlLTeM Bcero KOHTpﬁom’H KHe o0pa3oBaTe/ibHbIE
porp ble padoThl paGoTHI pecypeb
1 [ToBTOpenue kypca 7 4 bubnnoreka [JOK
Kjacca https://m.edsoo.ru/7f417fb2
2 COTI;I;I;E?{JE;HM 4 bubnmoreka [JOK
) https://m.edsoo.ru/7f417fb2
PaccenBaHne JaHHBIX
bu6mmorexa [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
4 BepositHOCTB 6 1 1 bubnnoreka [JOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2
5 BBenenue B Teopuio 4 bubmuoreka [JOK
rpacdoB https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
6 Crrysainbic coObITHA 8 https://m.edsoo.ru/7f417fb2
7 O6001menwue, 4 1 bubmuoreka [JOK
cUcTeMaTu3auus 3HaHUI https://m.edsoo.ru/7f417fb2
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OBIIEE KOJUYECTBO

YACOB I10 [TIPOT'PAMME 34 2 !
9 KIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
No HaunmeHoBaHue Ipaxriuec  (wndpoBbie)
n/n ﬁaiie']:;fMlLTeM Bcero KOHTpﬁO‘m’H KHe o0pa3oBaTe/ibHbIE
porp ble padoThI paGoTHI pecypeb
[ToBTOpenue kypcea 8 4 bubnmoreka [JOK
KJjlacca https://m.edso0.ru/7f41a302
DJIeMEHTBI 4 1 bubnuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
I'eomerpuueckas 4 bubnnoreka [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
Henpiranus bepiyuim 6 1 https://m.edsoo.ru/7f41a302
CrnyuaiiHast BeIu4rHa 6 bubmnorexa LIOK
https://m.edsoo0.ru/7f41a302
bu6mmoreka [IOK
OGobmerte, KOHTOI: 10 . https://m.edsoo0.ru/7f41a302
OBIIEE KOJIMYECTBO 34 1 5
YACOB I10 [TIPOT'PAMME
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