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ITOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMma 1o MareMaTruke JJIs OOy4aroIIuXCs C 3aJepPKKOM MCHUXUYECKOTO Pa3BHTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIEro OOpa30BaHMs TIOATOTOBIEHA HA OCHOBE
denepanbHOrO rOCYIapCcTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa OCHOBHOTO OOIIEro oOpa3oBaHUs
(ITpukaz Munnpocemenuss Poccun ot 31.05.2021 1. Ne 287) (manee — DdOI'OC 0OO0OO0),
denepanbHON agaNnTUPOBAHHOW 00pa30BATENBHON MPOTrPaMMBI OCHOBHOTO 00IIEro oOpazoBaHUS
Ui OOyYalOMIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370poBbs ([Ipuka3 MuHmIpocBenieHus
Poccun ot 24 nosiOps 2022 1. Ne 1025), denepanbHoii paboueii mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus 10 yueOHOMY mpenmMery «Maremarukay, denepanbHON MpOrpaMMbl BOCIIMTAHUS, C
YUETOM pacClpeNeICHHBIX IO KJIaccaM IPOBEPSIEMbIX TpeOOBaHW K pe3yJabTaTaM OCBOCHUS
denepanbHON ananTHPOBaHHOW 00pa30BaTEIBLHON MPOrPaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUs
JUTs OOYYAIOIIUXCS ¢ 33JICPIKKOM MICUXUYCCKOTO pa3BUTHs. B paboyeil mporpaMMe yuTCHBI HICH U
nonoxeHus: Konernuu pa3BuThst Maremarnieckoro oopasosanus B Poccuiickoit denepanmu.

O0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka

VYuebHblil npeamer «MaremaTuka» BXOJUT B HpEeIMETHYIO oOnacTh «MaremaTtuka u
uHpopmatukay. OH CIOCOOCTBYeT pPAa3BUTHIO BBIYHCIUTEIBHONH KYJABTYPHl M JIOTUYECKOTO
MBILUIEHUS,, (OPMUPOBAHHIO YMEHMsI IOJIb30BaTbCs aJIrOPUTMaMH, a TaKKe HNPUOOPETEHUIO
MIPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOMN *U3HU oOyuaromuxcs ¢ 3I1P. YueOHbiii
IpeaMeT  pPa3BUBAET  MBIILICHHE, [POCTPAHCTBEHHOE  BOOOpakeHHe, (YHKLUHOHAIbHYIO
rpaMOTHOCTh, YMEHHUS  BOCHPHUHHUMArTh H  KPUTHYECKH  aHAIM3HPOBAaTh  WH(POPMAIHIO,
IPEJCTABICHHYIO B Pa3IMYHbIX (hopMax.

OOyuyenne maremaruke Ta€T BO3MOXHOCTH pa3BuBarh y oOywaromuxcs ¢ 3[IP Tounyro,
palMoHaNbHYI0 M HMH(GOPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamboJyiee MOAXOJSINUE S3BIKOBBIE,
CHMBOJIMYECKHE, Tpaduueckue CcpeacTBa JUisl BBIPAKEHUS CYXKICHHH W HABIIHOTO HX
IIPENICTABIICHMUS.

Heo0OxonuMpiM KOMIIOHEHTOM O0OILEH KYyIbTypbl B COBPEMEHHOM TOJKOBAaHUU SIBIISIETCS
o0Ilee 3HAaKOMCTBO C METOAAMHU IO3HAHUS JEHCTBUTENBHOCTH, NPEACTABICHUE O IMpeaMeTe U
MeTOoAaX MaTeMaTHK{, UX OTJIMYMM OT METO/NOB APYTUX €CTECTBEHHBIX M T'YMAHUTAPHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUs MaTeMaTHKHU JUIs pEIleHUs HAy4YHbIX M NPUKIAJHBIX 3a1ad. Takum
o0Opa3oM, mMaremarnyeckoe oOpa3oBaHHE BHOCUT CBOM BKJaJ B (hOpMHpOBaHME OOIIEH KyIbTYpbI
4eJI0BEKa.

W3ydyeHne mareMaTWKd TakkKe CIIOCOOCTBYET HSCTETUYECKOMY BOCIHMTAHMIO 4YEJIOBEKa,
MTOHMMAHHIO KPacOThl M U3AILIECTBA MaTEMAaTHUYECKUX PACCYXKICHUH, BOCIIPUATUIO TEOMETPUUECKHUX
($bopM, YCBOEHHIO UAEU CUMMETPHH.

[Tporpamma oTpaxkaeT cojepxaHue o0ydeHus npeaMery «MaTemaTuka» ¢ y4eToM OCOOBbIX
oOpa3oBarenbHbIX TOTpeOHOCTEM oOyuarommxcs ¢ 3[IP. OnageHue ydeOHBIM MPEAMETOM
«MaremaTHiKay MpeACTaBIsIeT ONMpPEAeIEHHYIO CIIOKHOCTh JuIstl yyamuxces ¢ 3[IP. ¥V oOyuaromuxcs
c 3IIP naunOoisiee BBIpaXXEHbI OTCTABAHMSI B PA3BUTHH CJIOBECHO-JIOTMYECKUX (DOPM MBILUICHHUS,
M03TOMY aOCTpakTHbIE W OTBJICUYEHHBbIE KAaTErOPUU UM TPYJHOJOCTYNHBL. B TOXe Bpems mnpu
CHelHaJbHOM O0OydeHUH oOydJaromuecs MOTYT BBINOJIHATH 3aJaHusl 1o ainroputMmy. OHHU
BOCIIPUMMYMBBEI K ITOMOIIY, MOTYT BBIIOJHUTH IEPEHOC HAa AHAJOTMYHOE 33JaHHE YCBOECHHOIO
criocoba pemtenusi. CHUKEHHE Pa3BUTHS MBICIUTENbHBIX ONEpalii U 3aMeJUIEHHOE CTaHOBJIEHUE
JIOTHYECKUX JEHCTBUH NPUBOAAT K HEAOCTATOUYHOM OCMBICIEHHOCTH COBEpPLIAEMBIX YYeOHBIX
neiictBuil. Y oOyuaromuxcsi 3aTpyIHEHbl CUYETHbIE BBIUMCIEHMS, MPOU3BOAMMBIE B yMme. B
MUCHMEHHBIX BBIUUCIEHUSIX OHH MOTYT IPOITYCKaTh OJIUH U3 MIPOMEXKYTOUHBIX maroB. [Ipu pabore
C YHUCIIOBBIMHM BBIPQKEHUSMH, BBIYMCIEHHEM WX 3HAUEHHUS MOTYT HE YAEpKUBaTh IMPaBUIIbHBIN
nopsiiok aedctBuid. Ilpu ympomenun, npeodpazoBanuu BelpakeHUi yuamuecs: ¢ 3I1P He moryr
CaMOCTOSITENIHO MPUHATH PELIEHUE O MMOCIE0BATEIbHOCTH BBIIOJHEHUS AeicTBUN. KOHKpeTHOCTh
MBIIJIEHHS OCJIOKHSET YCBOCHMSI HaBbIKA PEILICHUS] YPAaBHEHUN, HEPABEHCTB, CUCTEMbI YPAaBHEHUH.
WM manonocTynHo coBepiieHne o0paTUMbIX ONepalni.



Huzkuii  ypoBeHb pa3BUTHSI JIOTMYECKHUX OIeEpaluid, HeI0oCcTaTOYHas OO0O0OIIEHHOCTh
MBIIUICHUS] 3aTPYAHSIIOT HU3ydyeHue TeMbl «DyHKIUM»: TpU ONpelneideHUH (QYHKIMOHAIBHON
3aBUCUMOCTH, TIpH ONWCAaHWM TpadUUYecKOl  CHUTyallud, HCHONb3ysd T'C€OMETPUYECKHUH,
anrebpanveckuii, (QyHKIMOHANBHBIM s3bIKU. Hepeako yuamuecss He BUAST Pa3HUIBI MEXIY
o0acThio onpeneicHus PyHKIUU U 001aCThIO 3HAUCHUH.

Pemenuie 3amad CONpsDKEHO € TPYAHOCTSIMH O(QOPMIIEHHS KPaTKOM 3amucy, MpPOBEACHUS
aHajM3a YCIIOBHS 3a/aud, BbIAENEHHs cymectBeHHoro. OOyuatommecss c¢ 3I1P 3arpynusroTcs
cenaTh YMO3aKIIOYeHHE OT OO0ILero K YaCTHOMY, HEPEIKO BBIOMPAIOT HepalloHalIbHbIe CIIOCOObI
pelIeHNs, NHOTAa OTPAaHUYMBAIOTCSI MAHUITYJISALUSAMU C YUCTaMH.

[Ipu wu3ydyeHun reoMerpuueckoro marepuana oOydarommecs ¢ 3IIP cramkuBaroTcs ¢
TPYJHOCTBIO JIEJIaTh JIOTUYECKUE BBIBO/BI, CTPOUTH I1OCIIE0BATENbHBIE paccyxaeHus. Herpounsle
3HAHUSA OCHOBHBIX TE€OPEM F€OMETPUU MPHUBOIUT K OMIMOKAM B PELICHUH T'€OMETPUYECKUX 3ajad.
OOyuaromnmecss MOTYT TOJAMEHHTH (OPMYIy, HENPAaBMWIBHO MPUMEHUTH Teopemy. K cepbe3HbIM
ommOKaM B pEIIeHWH 3aJad NOpPUBOAST HEIOCTATOYHO Pa3BUTHIE IMPOCTPAHCTBEHHbBIE
npenacraBieHus. MM CI0KHO BBINOJIHUTH YEPTEXK K YCIOBHUIO, B MHCbMEHHBIX PabOTax OHU HE
MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

ToYHOCTH 3alIOMHWHAHMSA M BOCHPOHM3BEACHUS YUEOHOTO MarepHajia CHIKEHBI MO TPUYNHE
c1ab0CTH MHECTUYECKOW MAESITeNbHOCTH, CyXeHHus oO0bema mnamsaTH. OOyuarommmces c 3IIP
TpeOyercst OoJbllle BpEMEHH Ha 3aKpeIUIeHHe MaTepuana, akTyalu3alus 3HaHWH 10 Orope Npu
BOCITPOU3BE/ICHUH.

Jnsa  mpeojoneHuss TpyaHOCTEW B U3ydeHHHM ydeOHoro mpenmera «MaTtemarukay
HeoOxonuma ajanrtanuss oObeMa M XapakTepa ydeOHOro warepuaia K I103HABaTEIbHBIM
BO3MOKHOCTsIM ydamuxcs ¢ 3I1P. Cnemyer ydeOHBIH MaTepuan MPENOJHOCHTh HEOOIBIIUMU
MOPUHUSAMH, YCIOXKHSS €ro MOCTENeHHO, HM3BICKMBATh CHOCOOBI aJanTallil TPYIHBIX 3aJaHH,
HEKOTOpBIE TEMBI J1aBaTh KaK O3HAKOMMTEJIbHBIE; UCKIIIOUATh OTJENIbHbBIE TPYIHbIE 10KA3aTEIbCTBA;
TEOPETUYECKUI MaTephall PEKOMEHIYeTCsl M3ydaTh B IPOLIECCE MPAKTHUYECKOW JEATEIBbHOCTH 10
peuienuto 3a1a4. OpraHu4ecKkoe eIUHCTBO MPAKTUUECKONM M YMCTBEHHOM J1€ATENbHOCTH Ydal[uXcs
HAa YypOKax MAaTeMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOCHHMIO Oa3MCHBIX
MaTE€MaTHYECKUX 3HAaHUU U YMEHMI.

]_le.l'll/l H 3aJa4Y4 U3YyYCHU A yqeﬁﬂoro npeamMera «MarteMaTHKa»

[TpropuTEeTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTrKe B 5—9 kiaccax sSBISIOTCA:

* (opmMupoBaHHME  IIEHTPAJIBHBIX  MaTeMaTHMYeCKUX  MOHATUH  (YUCIO,  BEJIMYMHA,
reoMeTpuyeckass (Gurypa, TIepeMeHHas, BEPOATHOCTb, (YHKIHSA), OOECIEeUNBAIOIINX
IPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTHUECKOro oOpa30BaHMs OOYHYaOUIMXCS C
3I1P;

* noaseneHue oOyuarommxcst c¢ 3[IP Ha nocTymHOM 11 HMX YpPOBHE K OCO3HAaHHUIO
B3aMMOCBSA3M MaT€MAaTUKH U OKPYXKaloIlero MUpa, MOHMMaHUE MaTeMaTHKU Kak 4YacTu
o011el KylbTypbl YEJIOBEYECTBA;

" pa3BUTHE MHTEIJIEKTYalbHBIX W TBOPYECKUX crocoOHocTe oOyuatomuxcs ¢ 3IIP,
MIO3HABATE€IbHOW AKTMBHOCTH, HCCIIEJOBATENIbCKUX YMEHHMM, KPUTHYHOCTH MBIIUIECHUS,
MHTEpeca K U3Y4EHHUIO MaTEMaTHKH;

* (opmupoBaHue (YHKIMOHAIBHOM MareMaTH4yecKoil IpaMOTHOCTU: YMEHMs pPaclo3HaBaTh
MPOSIBJICHUS] MaTeMAaTHYECKUX MOHSITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaJbHBIX
KU3HEHHBIX CHUTyallUsiX W TpU HM3YYEHUU JPYTUX Y4EOHBIX MPEIMETOB, IPOSBICHUS
3aBHCUMOCTEN U 3aKOHOMEpPHOCTEH, GopMyIHpoOBaTh UX Ha SA3bIKE MaTEMAaTUKHU U CO37aBaTh
MaTeMaTH4eCKUE MOJAEIH, IPUMEHATh OCBOCHHBIN MaTeMaTHUUECKHUH ammapar AJs peleHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3aJlad, MHTEPHPETUPOBAaTh U OLEHUBATh IMOJyYE€HHBIE
pE3YIbTaThI.

JoctrxeHnne 3Tux 1enei odecrneynBaeTcs pelieHueM CIEeIYIOINX 3a1au:



* QopmupoBark y obOyuatomuxcs ¢ 3[1P HaBblkM y4eOHO-TIO3HABATEIHHON NESATEIBHOCTH:
IUIAaHUPOBaHKUE pPalOThl, MOMCK DPALMOHAIBHBIX IyTEH €€ BBINOJHEHHS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CHocOOCTBOBATh MHTEIUIEKTYalIbHOMY DPAa3BUTHIO, (DOPMHUpPOBAaTh KauecTBa, HEOOXOIUMbIE
YeJOBEKY JJIsi TOJHOLUEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MareMaTu4eckol  JEATeNbHOCTH:  SCHOCTM M TOYHOCTH  MBICIH,  HMHTYULUH,
IPOCTPAHCTBEHHBIX MPEICTABICHHUH, CIOCOOHOCTH K PEOJI0ICHUIO TPYIHOCTEH;

* (opmMupOBaTh KIIIOUEBbIE KOMIIETEHLIMH Yy4YallUXCsi B paMKax HIpeAMETHOH o0nactu
«Maremaruka 1 HH()OpMaTHKA;

® pa3BUBATh MOHATUHHOE MBIIIIEHUs oOydaromuxcs ¢ 311P;

" OCYIIECTBIATh KOPPEKIHMIO TO3HABaTelbHBIX mporeccoB oOywaromuxes ¢ 3P,
HEOOXOIMMBIX [UIsl OCBOEHUS POrpaMMHOI0 MaTepuala 1o yueOHoMy IpeaMery;

" [IpeaycMaTpHBaTh BO3MOXXHOCTh KOMIIEHCAIIMM OOpPa30BATENbHBIX IE(UIIMTOB B OCBOCHUU
HPEAILECTBYIOIIEro IPOrpaMMHOro Marepuaia y odydatouuxcs ¢ 3IIP u HegocTarkoB B UX
MaTeMaTH4YeCKOM pa3BUTHH;

* c(hopMHPOBATH YCTONYMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

® BBIABJATH U Pa3BUBAaTh MaTeMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIE JJMHUU COJEPKAHUSA Kypca MaTeMaTuku B 5-9 kiaccax: «Hucna u BEIYUCICHUS,
«Anrebpay» («AnreOpandecKkue BBIPAXKCHUA», «YpaBHEHHS U HEPABEHCTBAY»), «DYHKIUN»,
«leomerpusi» («l'eomerpuueckue ¢Gurypsl M HX CBOHCTBa», «l3MepeHue reoMeTpuyecKux
BEJIMYMH»), «BepoATHOCTh U cTaTuCTUKa». J[aHHbIE JIMHUM PA3BUBAIOTCS NapajuIeIbHO, KaXKJas B
COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT JPYroil, a B TECHOM
KOHTaKTe © B3amMoneiictBuu. Kpome »5Toro, mx OOBEAMHSET JIOTHYECKas COCTaBIISIOIIAs,
TPaJUIMOHHO IIpHUCYyLas MaTreMaTUKe M IPOHM3BIBAIONIAS BCE MaTeMaTHMYecKue Kypehl U
comepkarenbHple  guHHH.  CdopmynupoBanHoe B DemepaibHOM — TOCYIApCTBEHHOM
00pa3oBarelbHOM CTaHJApTe OCHOBHOIO 00Iero oOpa3oBaHUs TpeOOBAHUE «YyMETh ONEPUPOBATH
MOHATHUSIMU: OIIpE/IETICHUE, aKCUOMa, TEOPEMA, J0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHbBIE U
JIO)KHbIE BBICKA3bIBaHMS, NPUBOAUTH INPUMEPHl U KOHTPIPUMEpPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIIaHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM Kypcam, a (OpMHpPOBAaHUE JIOTHUECKUX YMEHUH
pacripenieisieTcsi 1o BCeM rojiaM 00yueHHsl Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHMsL.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOILEE MPEIMETHBIM pe3ylbTaraM OCBOEHUS
®enepanbHOil pabodelt MporpamMMbl, paclpenei€HHbIM MO rojxaM OOy4eHHUs, CTPYKTYpHUPOBaHO
TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpOCcaM oOOyuaroluecs
oOpamaniuch HEOJHOKPAaTHO, 4YTOObI OBJIAZICHHE MATEeMAaTHUYECKUMHU TMOHATHSAMM U HaBBIKAMH
OCYIIECTBIISIJIOCh ~ MOCHEA0BAaTeIbHO M TIOCTYNAaTeNbHO, C  COONIIOJCHHEM  IMpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKIIOYAJIMCh B OOLIYI0 CHCTEMY MaTeMaTH4eCKHUX
npenctaBieHuid  obydaromuxcst ¢ 3IIP, pacmmpsas u  ymiyonas  e€, oOpasys IpoOYHbIE
MHOX€ECTBEHHbIE CBs3HM. O0Iue e u3ydeHus: yaeOHoro npeamera «MareMaTrukay MpeJicTaBleHbl
B ®enepasibHOM paboyeil mporpaMMe 0CHOBHOIO 00IIero 00pa3oBaHUsl.

Ocob0eHHOCTH 0TOOpA U AIANTANMH Y4eOHOI0 MaTepuaJia o MaTeMaTuKe

OOyuenue ydeOHOMYy mpenMery «Maremarukay CTPOUTCS Ha CO3JAaHUM ONTHUMATbHBIX
yCIOBUHM A1 YCBOGHUS MporpamMMHoOro marepuaia oOyuaromumucsa ¢ 3I1P. Boneinoe BHHUMaHHe
yaensercs oTOOpy y4eOHOro Marepwalia B COOTBETCTBUM C MPHHIAIIOM JIOCTYITHOCTH IIPH
coXpaHeHUU oO0mIero ©6a30BOTO YpOBHS, KOTOPBIA TOMKEH IO COMACPKAHUI0 U 00beMy OBITh
aIanTHPOBAaHHBIM T oOydarormxcs ¢ 3[IP B COOTBETCTBHHM ¢ MX OCOOBIMH 0OpPa30BaTEIILHBIMHU
norpebHocTsaMu. Crenyet oO6IeryuTh OBlaieHne Marepuanom odydaromumucs ¢ 3I1P mocpeactsom
€ro JIeTaThbHOTO OOBSICHEHHS C CHCTEMAaTHWYSCKHM ITOBTOPOM, MHOTOKPAaTHOH TpPEHHUPOBKH B
MIPUMEHEHUU 3HAHUHN, UCTIONB3Ys MPUEMBbI aKTyalln3auy (BU3yalbHas OMopa, MaMsITKa).

OenepasibHass  TporpaMMa  MpEAyCMarpuBaeT  BHECEHHWE  HEKOTOPBIX  W3MEHEHUH:
yYMEHbIIIEHHE 00beMa TeOPETUIECKUX CBEICHHM, BEBIHECEHHE OTJEIBHBIX TEM WJIH LIETBIX Pa3/elioB
B Marepuaibl sl 0030pHOTO, 03HAKOMUTEIEHOTO U3yICHUSI.



HN3menenns nporpammsl B 5-9 Kiaccax

MaremaTuka B 5 u 6 Kj1accax

B o03HakOMHTENBHOM IUIAHE PEKOMEHAYETCS H3y4daTb Cleayrolue TeMbl: «PuMckas
Hymepanus», «PaBubie Quryps», «lumuaap, konyc, mapy», «Kyo», «lIpaMoyronbHbIi
napajurenenuneny, «llepemenienne 1o KOOPAMHATHOW IpsMoi», «Moxayinp uucia», «Huciaosele
MpoOMeXyTKn»; «Macmtady (uzydaercs B kypce «l'eorpadusi»); «300paxkeHne reoMeTpu4IecKuxX
buryp Ha HEIMHOBAaHHOM Oymare C WCHOJb30BAaHMEM IMPKYJS, JIMHEHKH, YrOJbHUKA,
TpaHcnoptupa», «JlnuHa okpyxHocTH», «llnomanes kpyra», «llapamnensHble mnpsMbIE»,
«Ilepnennukynspueie npsimele», «OceBass M LEHTpajbHAs CHUMMETpUN» (U3ydaeTcsi B Kypce
reometpun); «beckoHeuHble NEpUOAMYECKUE NecATUYHbIE JpoOu. JlecsaTuunoe mNpHOIIHKEHNE
OOBIKHOBEHHOH JApoOM» (M3ydaercs B Kypce ainreOpshl).

Crenyer yMEHBIINTHh KOJIMYECTBO YacOB Ha CleAyrIIHe Tembl: «PelieHue JIorudeckuit
3amau», «JlnuHa otpeskay, «lIkanmel», «PacnpenenurenbHbli 3aKOH YMHOXKEHHS», «3aIluch
MPOU3BE/IeHUs ¢ OYKBEHHBIMH MHOXUTEIIMW», «[locTpoenne koHburypauuii u3 yacter MmpsMoi,
OKPY>KHOCTHM Ha HEIMHOBAaHHOW U Kier4yaroi Oymare», «[lemutenu u kpatHble. [IpusHaku
nenuMoctny, «Haubonpmuit o0l AenuTenb 1 HauMeHbllee oo1iee KpatHoe. J[enMMocTb CyMMBbl
u npousBeneHus». «llpuBenenue apodbu Kk HOBOMY 3HaMeHareno», «HaxoxaeHne yacTu 1enoro u
1enoro mno ero dactu». «OKpyriieHue ACCATUYHBIX Apobei». «Pemienue 3amay mepebopoM Bcex
BO3MOXXHBIX BapuaHTOBY». «CocTaBieHHe OYKBEHHBIX BBIPQKEHUHW 110 YCIOBHUIO 3aJaym.
BricBoOoaMBIIMECS Yachl MOXHO HCIOJb30BaTh HAa MOBTOpPEHHE (B Hadajle M KOHIE Y4eOHOTo
roja), Ha U3y4yeHue Haubosee TPYAHBIX M 3HAYUMBIX TeM: B V Kjacce — Ha pELICHUE YPaBHEHUH,
MpHUBeACHUE ApoOM K HOBOMY 3HAMEHATENI0, YMHOXEHHE U JeNieHHE ECATUYHBIX IpoOeid,
n3MepeHue yrioB; B VI kiacce — IEUCTBUS C IOJOKUTEIBHBIMU M OTPULIATEIILHBIMU YUCIIAMM,
pellieHre ypaBHEHUH, CI0KEHHUE U BBIYMTAHUE YHCEN, COACpKAIIUX eIy U ApOOHYIO 4acTbh, Ha
YMHO)XEHUE U JIeTICHHE OOBIKHOBEHHBIX Jpo0eii.

Anreopa

B 03HakoMUTENBPHOM IUTAHE PEKOMEHIYETCS U3ydaTh cienyromue Temel: «MppanuoHaibHble
yucna. JleiictBurenbHble uucia», «CpaBHEHHE JCWCTBUTENBbHBIX 4HcCed, apudmernyeckue
NEUCTBUS C JIEUCTBUTEIIBHBIMU YucIaMuy, «Haxoxnenne npuOImKeHHBIX 3HAYEHUN KBAJIPaTHOTO
KOpHs», «Teopema Buera», «PelieHusi ypaBHEHUI TPEThE U YETBEPTOM CTENEHEH pa3joXKEeHUEM Ha

MHOKHUTETY, «DyHkmus y =vX  u ee rpaduk», «IlorpemHocTs ¥ TOUYHOCTh MPUOTMKEHUS,
«YeTHbIE ¥ HeYeTHbIE QYHKIMH», «DyHKIHA y=X», «DyHKIHSA y= ax’, ee rpaduK M CBOMCTBA.
I'paduku pynkuuit y= ax’ +nu y=a(x-m)2, «YpaBHEHHE C IByMS NIEPEMEHHBIMHU U €ro rpapuK»,
«['padnueckuii crocod perieHns CUCTEMbl ypaBHEHUI», «300paxeHne 1wieHoB apu(pMeTHIecKoi
U TEOMETPUYECKOM TMpOrpecCMid TOYKaMU Ha KOOPAWHATHOW TUIOCKOCTH. JIMHEWHBIN U
9KCIIOHEHIMAIBHBIA POCT. CII0KHBIE IPOLIEHTHI.

CrnenyeT yMEHBIINTh KOJIMYECTBO YacOB Ha u3yueHue teM: «PopMyinbl», «Jloka3zaTelbCcTBO
TOXIECTBY», «JIuHeilHOe ypaBHEHHE C JByMs HEU3BECTHBIMU», «I'paduk JTUHEHHOTro ypaBHEHUS C
IBYyMsI NepeMeHHbIMU», «['paduueckoe pemieHne JIMHEHHBIX YPAaBHEHMM W CHCTEM JIMHEHHBIX
ypaBHEHU», «CBONUCTBa KBaIpaTUYHON (YHKLIUN.

BricBoOoaMBIIMECS Yachl PEKOMEHAYETCS MCHOJIb30BaTh: JJs JIydlledl mpopabdoTKu
HanOoyee BaxHBIX TeM Kypca: «PemieHune ypaBHeHMI», «PemieHue CcucTeM YypaBHEHUID,
«CoBMecTHbIe aelcTBUS C ApoOsaMu», «l[IlpumeHeHne CBOMCTB apudMeTHyecKoro KBaJIpaTHOIO
KOpHS»; Ha TIOBTOPEHHE, pPelIeHHe 3ajay, NpeoOdpa3oBaHue BhIPAXKEHUH, a TaKKe Ha 3aKperuieHue
M3yYEHHOTO MaTepHuaa.

I'eomerpus

Crenyer OCHOBHOE BHHMAHHE YAEIUTh MPAKTUYECKON HAIPABIEHHOCTH Kypca, UCKIIOUUB U
YIIPOCTUB HanOoJee CIOXKHBINA Ui BOCIIPUATHS TeopeTHuecKuil Marepuai. Ha ypokax reomerpun
HE0OXO0IMMO MaKCHMAaJIbHO HCIIOJIb30BaTh HArJsAHBIE CPEJCTBAa OOy4YeHUs, OOJblle MPOBOJIUTH
MPaKTUYeCKUX paboT ¢ yyamuMucs, pemars 3aaadd. CTpOUTh pelIeHue 3a]ad MpU MOCTOSTHHOM
oOpallleHuH K HarjasAHOCTH — PUCYHKaM U YepTeKaM.

O3HaKOMHUTENBHO 1aTh TeMbI: «TeopeMbl U J0Ka3aTeIbCTBO. AKCHOMBDY, «Jl0Ka3aTenbcTBO



OT TPOTUBHOrO», «CyIIECTBOBAHME M E€IWHCTBEHHOCTh NEPHEHAMKYJApa K MpsMony», «Meton
reoMeTpuYecKnux Mect», «Meton ynBoeHus wmeauanbl», «Teopema @aneca U Teopema o
MPONOPIUOHANBHBIX 0Tpe3kax», «LlenTp macc TpeyronbHuKa», «M3MeHeHnEe TPUTOHOMETPUUECKUX
byHkuii npu Bo3pactaHuu yriay, «Dopmyibl IS paidycoB BIHCAHHBIX M OINUCAHHBIX
OKPY>KHOCTEH IPaBUIBHBIX MHOTOYTOJBHUKOBY, «YpaBHEHUE NPsAMOily, «JBuxkeHuey», «CBoilcTBa
NBUXKeHUs», «TeopemMa O NMPOM3BENEHUHM OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEKYIIUX, TEOpPEMa O KBaJpaTe KacaTeIbHON».

CnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha H3ydeHue TeM: «CHUMMeETpUUYHBIE (QUTYpBHI.
OcHoBHbIE CBOMCTBAa oOceBOMl cummerpum», «LleHTpanbHas cummerpus», «llapannenbHbii
nepenocy, «lloBopor», «lIpeobpazoBanue mnomobus. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 3a/1a4 Ha [IOCTPOEHUE C MOMOILIBIO LIUPKYIS U JTUHEUKN», «/lekapTOoBbl KOOPAMHATHI
Ha TUIOCKOCTHY, «Perienue TpeyroinbHUKoBY, «[logobue Gpuryp».

BricBOOOIMBIIMECS Yachl HCIIOJIB30BAaTh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

BeposiTHOCTB M CTaTHCTHKA

B cBs3u ¢ TeM, 4TO IaHHBIN KypC BBI3BIBACT HAMOOJBINNE CIOKHOCTU JJIs1 00yUYaIOMIUXCS C
3IIP, cBA3aHHBIE CO CHUYKEHHBIM YPOBHEM pa3BUTHUS CJIOBECHO-JIOTMYECKOIO MBIIUICHHS, €ro
U3Y4YEHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE M JOCTYIHOM JUIsl YYEHHMKOB MaTepHale.
OcCHOBHOE BHHMMaHUE CIEAyeT YIEIUTh paszielaM, CBSI3aHHBIMU C IOBTOPEHHEM IPOWUJIEHHOIO
MaTepuaia, YBEJIWYUTb KOJIMYECTBO YIPAXKHEHUM U 3aJaHUN, CBS3aHHBIX C IPAKTHYECKOMN
JeSITeIbHOCThIO 00yYarOIINXCA.

HeobOxonnMo mnepecMOTpeTh COJEp)KaHUE TEOPETHUECKOro MaTepuaia M XapakTep €ro
M3JI0KEHUS: TEOPETUUECKUI MaTepHuall MPEnoAHOCUTh B MPOLECCE PEIICHUS 3a/1ad U BBIIOJHEHUS
3aJlaHul HarJIsgHO-IIPAKTUUECKOI0 XapakTepa; He TpeOoBaTh BbIBOJA M 3allOMHUHAHMS CIIOKHBIX
dbopMyI, pelieHdus HECTaHJApTHBIX, TPYAOEMKHX 3aJaHuid. Psn Tem cremyer wu3ydarh B
03HAKOMMTEIJILHOM IIJIaHE.

QenepasibHasg TporpaMma MPEAOCTaBIsIeT aBTOpy pabouelt mporpaMmbsl CBOOOIY B
pacnpezielieHuy MaTepuaa 1o 4eTBepTsaM (TpumecTtpam). PacripeneneHue BpeMeHU Ha U3Yy4EHHE
TE€M B TEUYEHHE y4eOHOIro rojila CaMOCTOSTENILHO OIpenessieTcss 00pa3oBaTeIbHOW OpraHu3aueil u
3aBUCUT OT oOcoOeHHOcTed Tpynnel obOywatomuxcs ¢ 3[IP u ux ocoObix 00pazoBaTeNbHBIX
MoTpeOHOCTEH.

IIpumepHbie BHABbI AeATeJbHOCTH oOy4yawommxces ¢ 3IIP, o0ycioBiaeHHbIE 0COOBIMH
o0pa3oBaTe/IbHBIMH  NOTPeOHOCTIMH W o0ecle4ynBalOle OCMBICJICHHOE OCBOCHHE
cofepkaHuM 00pasoBaHus no npeamery «MaremaTuka»

Copnepxanne BHJIOB JesTenbHOCTH oOyvatoumxcs ¢ 3[IP ompenpensercs ux ocoObIMH
oOpa3zoBarenbHbIMU TIOTpeOHOCTSIMU. [IoMuMo mmpoxo ucnoiabzyembix B @AOIT OO0 oluux ams
BCeX 00YUarOMIMXCs BUJIOB JIEATEIBHOCTH CIeyeT YCUIUTh BUABI I€ATEILHOCTH ClIeHU(pUYHBIE 15
JAHHOM KaTeropuu JeTeil, o0ecrneynBaroue OCMBICIEHHOE OCBOCHUE COAEp)KaHUs 00pa3oBaHMs
[0 NPEAMETY: YCUIEHHME INPEAMETHO-NPAKTUYECKON NEATENBHOCTH C aKTHBHM3ALMEHl CEHCOPHBIX
CUCTEM; YepelOBaHHE BUJOB JESATEIBbHOCTH, 33JCHCTBYIOLIMX PA3JIMYHbIE CEHCOPHBIE CHCTEMBI;
OCBOEHME MaTepHaja ¢ OINOpOM Ha aJNropuTM; <«IIOIIAroBOCTh» B M3YyYEHUU MaTepHaa;
HCIIOJIb30BaHUE JIOTIOJIHUTEIBHON BHM3yaJlbHOW ONOpHI (CXeMbl, IIa0JOHBI, OMOpPHbIE TaOIHUIIbI);
pEUEeBOM OTYET O MPOLECCE W PE3yNbTaTe ACSATEIBbHOCTH; BBINOJHEHHE CHEIUAJIBHBIX 3aJaHHi,
00ecreurBaOIIUX KOPPEKIHMIO PEryasluu y4eOHO-TI03HABATEIbHOW NEATENbHOCTH U KOHTPOJb
COOCTBEHHOTO pe3yibTaTa.

®denepanbHas TEMaTHYECKask U TEPMUHOJIOTHYECKas JIekcuka cooTBeTcTBYeT PAOIT OOO0.

Jnsa oOyuaromuxcst ¢ 3[IP cyiiecTBeHHBIM SIBISIOTCS NMPHEMbI pabOThl C JIEKCHUECKUM
MaTepuaoM 1o npeamery. [IpoBoauTcs cnenuanpHas padoTa 10 BBEACHUIO B aKTUBHBINA CIOBAph
o0yJaroImuxcs COOTBETCTBYIOIEH TEPMHMHOJIOTHMH. [3ydaeMble TEpMUHBI BBOJAATCS  Ha
IIOJIUCEHCOPHOH  OCHOBE, 00s3aTelbHAa BU3yallbHAas IOJJEP)KKA, alrOpUTMbBl PabOTHI ¢
OIIpEEIIEHUEM, OTIOPHBIE CXEMBI /ISl aKTyaJINu3allui TEPMUHOJIOTUN.



Mecto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHe

B cootBerctBun ¢ ®enepaibHBIM TOCYAAPCTBEHHBIM OOPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOro oOmiero oOpa3oBaHusi yueOHbIH mnpeamer «MaTemaThka» BXOAUT B IPEIMETHYIO
obnacte «MaTtemaTuka u HHGOpPMaTHKa» U SBISETCS 00s3aTeNbHBIM s U3yueHus. B 5-9 kmaccax
yueOHblil mpeaMer «MareMaTuka» TPAAUIMOHHO M3y4aeTcsl B paMKax CIEIYIOIUX Y4eOHBIX
KypcoB: B 5-6 kmaccax — kypca «Matematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIrodas
AJIEMEHTBI CTATUCTUKU M TEOpUU BeposTHocTel) u «l'eomerpusi». Hacrosmein mporpammoit
BBOJIUTCS] CAMOCTOSITEIbHBIN Y4eOHBII Kypc «BEepOsSTHOCTD U CTaTUCTUKAY.

O61ee yKcio 4acoB, PEKOMEHIOBAaHHBIX JJISl U3YYeHUs] MaTeMaTuku (0a30BbIi YPOBEHb) Ha
ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 901 yaca: B 5 kmacce — 204 gacoB (5 4acoB B HENENIO),
B 6 kitacce — 170 yacoB (5 yacoB B Heneno), B 7 kitacce — 204 yaca (6 4acoB B HEZICIIO), B 8 Kiacce
— 204 4gaca (6 yacoB B Heeno), B 9 kiacce — 119 yaca (5,5 yacoB B Hezieno).

[lnanupyembie pe3yabTaTbl OCBOEHHSI Y4eOHOro mpeaMera «MareMaTHKa» Ha YpOBHe
OCHOBHOI0 00111er0 00pa30BaHHA

W3yyeHne mareMaTMKd Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs HAlpaBlICHO Ha
noctwkeHue oOydaromumucs ¢ 3[IP  JIUYHOCTHBIX, MeETanpeAMETHBIX U  IMPEIMETHBIX
00pa3oBarebHBIX PE3y/JIbTaTOB OCBOCHHS YUECOHOTO MPEIMETa.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0 MaTEMaTHKE XapaKTEPU3YIOTCS:

NMAaTPHOTHYECKOE BOCTIMTAHHE:

NpOSIBICHHEM HMHTEpeca K TPONUIOMY M HACTOAIIEMY pPOCCHICKOM MaTeMaTHKH,
[IEHHOCTHBIM ~ OTHOIIICHUEM K JIOCTHDKCHHSM POCCHMCKHX MAaTEeMaTHKOB M POCCHHCKON
MaTeMaTU4eCKOM MIKOJBI, K MCIOIB30BAaHUIO THX OCTHKECHUH B JAPYIMX HayKaxX M MPHKIATHBIX
chepax;

rPakKJIaHCKOe M TYXOBHO-HPABCTBEeHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peallu3alliil ero Ipas,
MPEICTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBJICHUH,
IpoIeyp TPaKIAHCKOTO 00IIecTBa (HapuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO
ATHYECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIDKEHUH HAYKH, OCO3HAHNEM
Ba)XHOCTH MOPAJIbHO-3TUUECKUX MPUHLUIIOB B JAEATEIbHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTaHOBKOI Ha AKTUBHOE y4yacTHE B PELIEHUM MPAKTUYECKHX 3ajad MaTeMaTHYecKOH
HaIpaBJIEHHOCTH, OCO3HAaHMEM BaKHOCTH MAaTeMaTHYECKOro OOpa3oBaHUS Ha TPOTSHKEHUH BCEH
KHU3HHM JJIs1 yCHEIIHOW NMpodecCHOHaIbHOM JESTENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BEIOOPOM M TOCTPOCHUEM MHAWBUIYAIEHOW TPAeKTOPUH 00pa30BaHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

ICTeTHYECKOe BOCITUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETMUECKOMY BOCHPHUATUIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEHICHUH, pacCyXIeHUI, YMEHUIO BHUJIETh MaTeMaTHYeCKHue 3aKOHOMEPHOCTH B
HCKYCCTBE;

HEeHHOCTH HAYYHOTO0 MO3HAHUS:

OpHUEHTAallMel B JEATENIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4yHBIX MpeJICTaBIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPHPOABI W OOIIeCTBa, IMOHMMaHUEM
MareMaTu4eckol HayKuh Kak c¢epbl YelOBEYECKOM MesTeTbHOCTH, JTarnoB €€ pa3BUTUS U
3HAUUMOCTHU JUIS Pa3BUTHS IMBHUJIM3AIMU, OBJIAJCHUEM SI3BIKOM MAaTeMaTWKH M MaTeMaTH4YeCKOH
KyJIbTYpOH Kak CpeICTBOM IO3HaHMS MHpa, OBJIAJACHUEM MPOCTEHIIUMH  HaBBIKAMU
MCCIIEIOBATEbCKOW A TEITbHOCTH,

¢pusnyeckoe BocnuTaHHe, (POPMUPOBAHME KYJIBTYPbI 3A0POBbSI U 3MOLMOHAJLHOIO
OJ1aronoJryyms:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTHUECKUE 3HAHUS B UHTEPECax CBOETO 3/10POBbs, BEICHUS
37I0pOBOTO 00pa3a >KM3HM (3I0pOBOE NMUTAHHE, COATAHCHUPOBAHHBIA PEXHUM 3aHATHH W OTIBIXA,



perynspHas ¢u3ndecKkas aKTHMBHOCTH), CHOPMHUPOBAHHOCTHIO HABBIKA peQIIEKCUH, MPU3HAHHEM
CBOETO MpaBa Ha OLIMOKY U TaKOTO e IIpaBa APYroro 4ejaoBeKa;

IK0JIOTHYeCKOe BOCTIMTAHME:

OpUEHTalMel Ha NMPUMEHEHME MAaTeMaTHYeCKHUX 3HAaHUM Ui pelleHus 3ajxad B 00IacTH
COXPaHHOCTH OKpYKAalollell Cpeapl, IUIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX
MOCIEICTBUM Ul OKpY’Karollel Cpesbl, OCO3HAHUEM IIOOAJILHOIO XapaKTepa HKOJIOTMYECKHX
npo0JeM U MyTel UX PeUIeHuUs;

ajantanys K M3MEeHSI0IUMCS YCJIOBHSM COLHAJIbHOI M NPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBUSAX HEONPEAEIEHHOCTH, IMOBBIILICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO NEeSATEIbHOCTh, B TOM YHCIE YMEHHE YYHUThCS y APYIHX
JONIeH, mpuoOpeTarb B COBMECTHOM NESTEIbHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIICTCHLUH W3
OIIBITA APYTHX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIUpOBATh WICH,
MOHATUS, TUIIOTE3bl 00 OOBEKTaxX M SIBJICHUSX, B TOM YHUCIIE paHee HE H3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbBIE DEUICHUS W JICHCTBHA,
(bopMyIUpOBaTh U OLICHUBATh PUCKU U MOCIEACTBUSA, POPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3y/bTaThl:

B pesynbrare oCBOEHHs MNporpaMMbl 10 MareéMaTMKe Ha YpPOBHE OCHOBHOIO OOIIEro
obpaszoBanus y oOyuwaromerocst ¢ 3I[IP Oynyt cdopmupoBaHBl MeTanpeAMETHBIE pPE3YJbTaTHI,
XapaKTepU3yIoUIMecs  OBJIAJCHMEM  YHHUBEPCAJIbHBIMH  IIO3HABATEIbHBIMH  JICHCTBHUSIMH,
YHUBEPCAJIbHBIMM KOMMYHMKAaTUBHBIMH JCHCTBUSIMU U YHUBEPCAJIbHBIMH  PETYISTUBHBIMU
IEUCTBUSIMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH 1eHCTBUSIMU:

yCTaHaBJIMBaTh IMPUYMHHO-CIICACTBEHHbIE CBSI3M B XOJE€ YCBOEHHMS MaTeMaTH4YeCKOIo
MaTepHana;

BBISIBIIATH 1€(UIMT JaHHBIX, HEOOXOAUMBIX JIJIsl pellIeHHsI TOCTAaBICHHOM 3ajauu;

C TIOMOIIBIO YUUTENsl BBIOMPATh Croco0 pemieHus MaTeMaTW4ecKOd 3ajauu (CpaBHUBATh
BO3MOJKHBIE BAPUAHTHI PELLICHUS);

IPUMEHSTh U IPE0Opa30BbIBaTh 3HAKW U CUMBOJIBI B XO/I€ PELICHUS] MATEMaTHUYECKHX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JIaHHOE IIPU PELICHUH MaTEMaTUYECKOH 3a7aun;

MOHMMATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3IMYHbBIX BUJIOB U (DOPM IMpeICTaBICHUS;

WITIOCTPUPOBATh pelllaeMble 33Jauu rpahUuecKuMH CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh MHPOPMAIIHIO.

NOHUMATh U UCTOJIb30BATh MAaTEMaTHUECKUE CPeJICTBA HAMIAJHOCTH (rpaduKu, TuarpaMMsl,
Ta0JINLIBI, CXEMBI U JIP.) JUIS WIUTIOCTPALIK, HHTEPIIPETALIMH, apTyMEHTALINH.

OsiaeHne yHHBEPCAJIbLHBIMU Y4eOHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMMU:

OpraHU30BBIBATH y4EOHOE COTPYAHUYECTBO M COBMECTHYIO IESTENBHOCTh C YUYMTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PELICHUS 3a1a4;

B3aMMOJIEHCTBOBATh M HAaXOJUTh OOIIME CcrocoObl paboThl; padoTaTh B Ipylme: HaXOAUThH
of11ee penieHre ¥ paspeniatb KOH(QIUKTH Ha OCHOBE COTJIaCOBAaHUS MO3UIMNA M y4éTa HHTEPECOB;
CIIylIaTh napTHépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(DIMKTOB MPHU HAIMYMM DPA3HBIX TOYEK 3PEHUS U
pazpemaTh KOH(QIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIIUNA BCEX YUaCTHHUKOB;

apryMEeHTHpOBaTh CBOIO TMO3MIMIO M KOOPAMHHUPOBATH €€ C MO3ULMAMU INapTHEPOB B
COTPYJIHUYECTBE IIPU BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM 1€ATEIbHOCTH;

BBITOJIHATH CBOIO YacTh pabOTHI, JOCTUTaTh KAYECTBEHHOT'O Pe3ysbTaTa U KOOPAMHHUPOBATh
CBOM JICHCTBUS C IPYTUMH YI€HAMHU KOMaH/IbI;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA MIPOIYKT.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU Pery/isiTHBHBIMU /1eiCTBUSIMU:



CTaBUTH LIEJH, BEIOUPATh M CO3/1aBaTh AlTOPUTMBI JIsI PEIICHUST YIeOHBIX MAaTEMATHYECKUX
npo0em;

IJIAaHUPOBATh W  OCYIIECTBIISITH JI€ATEIbHOCTh, HAIPABICHHYI0 Ha pEIIeHHE 3aj]a4y
HCCIIEI0BATENIbCKOTO XapaKTepa.

GbopMyITUpOBaTh U YACPKUBATH YICOHYIO 3a/1a4y, COCTABIATH IJIaH U TIOCIEIOBATEIBHOCTh
JIENCTBHI;

OCYIIECTBIISATH KOHTPOJIb 10 00pa3iy ¥ BHOCUTh HEOOXOIUMBIC KOPPEKTUBHI;

KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YICOHONW MaTeMaTUUECKON JIeATeIbHOCTH;

aJICKBaTHO OILEHMBATh MPABWJIBHOCTb WJIM OIIMOOYHOCTH BBINMOJIHEHUSI Y4eOHOM 3amayu, €&
00BEKTUBHYIO TPYJIHOCTH M COOCTBEHHBIE BOBMOXKHOCTH €€ pEeIICHUS;

CIMYaTh CIIOCO0 ACHCTBHS U €r0 Pe3yabTaT C 33JJaHHBIM JTAJIOHOM C IIENIbI0 OOHAPYKEHUS
OTKJIOHECHHMH M OTJIMYHI OT dTajJoHA.

MPEBUIETh TPYIHOCTH, KOTOPBIC MOTYT BOSHUKHYTh IIPU PEIICHUU Y4eOHOH 3a1a4u;

MMOHUMATh MMPUYUHBI, TI0O KOTOPBIM HE ObUT JOCTUTHYT TPEOYEMBI Pe3yJbTaT ACSITCIBHOCTH,
OTIpE/ICTISATH TO3UTHBHBIC U3MEHEHUS M HAMIPABJICHUS, TpeOYyIOIIne AanbHeiIel padboThl;

PETYIMPOBATH CIIOCOO BBIPAXKEHUS IMOITUH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOTrpaMMBbl M0 MaT€MaTUKE MPEICTaBIEHBI MO rojam
oOy4eHHs] B paMKaxX OTIENbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Maremaruka», B 7-9
KJIaccax — KypcoB «Aunredpay, «l'eomeTpusi», «BeposiTHOCTh M CTAaTUCTUKAY.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6 KIIACCBI

enn u3syyeHus: yueOHOro Kypca

[TpropuTeTHBIMU LIENIIMU O0YYEHUSI MAaTEMaTHKE B 5—06 KJ1accax SBISIOTCS:

" [IponoJKEHHE (OPMHPOBAHUS OCHOBHBIX MareMaTM4eCKHX IOHSATUH (YMCIO, BEJIMYMHA,
reoMerpuueckas ¢urypa), 00eCHeUMBAIOIIUX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh
MareMaTu4eckoro oopa3oBaHus 00yJaroIUXCs;

" pa3BUTHE MHTEUICKTYAIbHBIX W TBOPUYECKHX crocoOHocTel oOywatomuxcs ¢ 3P,
IIO3HABATEJIbHON aKTUBHOCTH, HWCCIIEAOBATEIbCKUX YMEHHM, HHTepeca K HU3YyYCHHIO
MaTeMaTHKU;

* pnonseneHue oOyuarommxcst ¢ 3[IP Ha noctymHOM 11 HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBS3U MaTEMaTUKHN U OKPYKAIOILIErO MUPA;

* (opmupoBaHue (QYHKIMOHAIBHOM MareMaTH4yecKoil rpaMOTHOCTU: YMEHMs pacliO3HaBaTh
MareMaTu4eckrue OOBEKThl B PEAIbHBIX JKU3HEHHBIX CUTYallMsSX, NMPHUMEHSATh OCBOCHHBIC
YMEHUS Ui pellieHHs] IPAKTUKO-OPHEHTUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATh MOIy4YEHHbIE
pe3yabTaThl U OLIEHUBATh UX HA COOTBETCTBUE MTPAKTUUECKOIN CUTYaLIUH.

OCHOBHBIE JIMHUHU COJEp:KaHUS Kypca MaTeMaTHKM B 5—6 kiaccax — apudmernueckas u
reoMeTpUYECKasi, KOTOPbIE Pa3BUBAIOTCS IMapajlIesIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTHMKOM, OJIHAKO, HE HE3aBUCHUMO OJ[Ha OT JPYyroi, a B TECHOM KOHTaKTe W B3aUMOJCHCTBUU.
Taxke B Kypce IPOUCXOIUT 3HAKOMCTBO € AJIEMEHTaMU aJIreOpbl U ONMKUCATEIbHON CTATUCTUKH.

N3yuenune apudmeTnyeckoro marepuaiga HadMHAeTCsl CO CHCTEMaTHU3alud M Pa3BUTHUS
3HAHUU O HATYpaJIbHBIX YKCIIaX, IOJYYEHHBIX B HaualbHOU 1IKosie. [Ipu 3ToM coBepIieHCTBOBaHU E
BBIUUCIIUTENIbHOW TEXHUKH U (POpPMUPOBAHME HOBBIX TEOPETUYECKUX 3HAHUHA COUYETAeTCs C
pa3BUTHEM BBIUMCIUTEIBLHOW KYJIbTYpbl, B YacCTHOCTH € OOyYE€HHEM MpPOCTEUIIMM HpuéMam
IPUKHUJKU U OLIEHKH Pe3yJbTaTOB BbIUMCIIEHUN. V3yyeHne HaTypalbHbIX YHCell IPOJOKaeTCs B 6
KJIacCEe 3HAKOMCTBOM C HauyaJbHbIMU NOHITUSIMU TEOPUU JETUMOCTH.

Jpyroii kpynHblii OJOK B COAEp:KaHUU apU(PMETHYECKOH JUHMM — 3TO Apobu. Hauano
U3Y4YEHUsI OOBIKHOBEHHBIX U JECATUYHBIX JpoOEil OTHECEeHO K 5 kiaccy. DTO MEpBBIA 3Tal B
OCBOEGHUH JIp0o0eii, Korjaa NpOMCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMM, MOHATHSIMHU TeMbl. [lpu
3TOM PpPacCMOTpPEHUE OOBIKHOBEHHBIX Jpo0eil B MOJHOM O00BbEME MpPENIIeCTBYET HW3YUEHHIO
JECATUYHBIX JIpoOel, 4To 1es1eco00pa3HO ¢ TOUKHM 3PEHUS JIOTUKU W3JI0KEHUS YMCIIOBOW JIMHMHU,
KOIJla TpaBWia JAEUCTBUA C JAECATUYHBIMU JApOOSIMU MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU
JITOPUTMAMH BBITIOJTHEHUS JIeHCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMH. 3HAKOMCTBO C JECSITUYHBIMU
OpOOSIMM PACIIMPUT BO3MOXHOCTU JUIsl TOHMMAaHHS OOYYaroIMMMCS HPUKIATHOTO HMPUMEHEHUs
HOBOW 3alMCH ITPU U3YyYEHUH IPYTHX IPEIMETOB U IIPH MPAKTUYECKOM HCIosIb30BaHuU. K 6 kiaccy
OTHECEH BTOPOM dTam B M3y4YE€HUM ApoOeH, IAe MPOUCXOAUT COBEPIICHCTBOBAHWE HABHIKOB
CpaBHEHMsI U mpeoOpa3oBaHus JApoOeil, OCBOCHHME HOBBIX BBIUUCIUTEIbHBIX aJITOPUTMOB,
OTTaYMBaHUE TEXHUKHU BBIYMCIEHUN, B TOM YHCIE 3HAYCHUH BBIPAXXEHUH, COAEpXKAIUX U
OOBIKHOBEHHBIC, U JIeCATHYHBIE JIpOOM, YCTAHOBJIEHHE CBA3€H MEXIy HHMH, PAaCCMOTpEHHE
npué€MOB pelleHus 3a7ad Ha Jpobu. B Hawane 6 kiacca IPOUCXOAMT 3HAKOMCTBO C IOHSTHUEM
IIPOLIEHTA.

Oco0eHHOCThIO U3YYEHHUSI MTOJIOKUTEIbHBIX U OTPUIATEIBHBIX YHCEIN SBJSETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpuUBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hayalle M3y4eHHUS TEMBI
«[TonoxurensHple W OTpHUILIATEIbHBIE YMCIa» Bblaensercs noareMa «llenble uncna», B pamkax
KOTOpPOM 3HAaKOMCTBO C OTpPULATEIbHBIMM YHCIAMM M JACUCTBUSMHM C TIOJOKUTEIBHBIMU U
OTpHUIATENbHBIMH YHCIAMH IIPOUCXOAUT Ha OCHOBE CO/EPKATEIBHOTO MOAX0/1a. JTO MO3BOJISET Ha
JIOCTYITHOM YpPOBHE IT03HAKOMHUTH yUaIIUXCs IPAKTUUYECKHU CO BCEMH OCHOBHBIMU MOHATHUSMHU TEMBI,
B TOM 4YHCII€ U C NpaBWIaMHM 3HAKOB IPH BBINOJIHEHUHU apupMeTHdeckux neicTBuil. M3yuenue
palMoHaNbHBIX YUCEN Ha 3TOM HE 3aKOHUYHUTCS, a OyJeT MpoJOoKEeHO B Kypce anredpsl 7 Kiacca,
YTO CTaHET CJIEAYIOIIMM MPOXOAOM BCEX MPHUHIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3zelieHue
TpyAHOCTEH oOJeryaer BOCHPUATHE MaTepuaia, a paclpelelieHHe BO BPEMEHH CIIOCOOCTBYET
MIPOYHOCTH MPUOOpPETAEMbIX HABBIKOB.



[Ipuy o00ydyeHHMM pELICHMIO TEKCTOBBIX 3agad B S5—6 Kjaccax HCHOJb3YIOTCS
apupmeTHueckue NpUEMBI pelleHus. TekcToBble 3aJaud, pellaemMble MpH  OTPabOTKe
BBIUHCIIUTENBHBIX HaBBIKOB B 5—06 Kilaccax, pacCMaTpUBAIOTCS 3aJ]aul CIEAYIOLUX BUIOB: 3a7aun
Ha JIBWKEHME, Ha YacTH, Ha IOKYIKH, Ha pabOTy M HPOM3BOAUTEIBLHOCTb, HA IPOLEHTHI, Ha
oTHOWEHH U npornopiuu. Kpome Toro, oOyuarommecs 3HaKOMATCS ¢ MPUEMAMHU PELICHUs 3a/1a4
1epedopoM BO3MOXKHBIX BapUaHTOB, ydaTcsl paboTark ¢ MH(pOpMalMel, NpeIcTaBIeHHON B Gopme
Ta0JINI WIH JUarpamM.

B ®enepanpHoii pabouell nmporpaMMe MpeaycMOTpeHO (HOPMUPOBAHHUE MPOIEAEBTUYECKUX
anreOpandeckux MpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOrO YHCIa B 3aBUCUMOCTH OT
MaTEMaTUYECKOr0  KOHTEKCTa BBOJUTCS  IIOCTENIEHHO. DyKBEHHass CHMBOJIMKA IIUPOKO
UCTOJB3YeTCsl TPEeXJIe BCEro Ui 3amUCH OOIIMX YTBEPXKACHUN W TpeAsiokeHuid, (popmyi, B
YaCTHOCTH U1l BBIYMCIICHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD» YNCIA.

B kypce «Marematuku» 5—6 KJ1acCcoB IpEACTaBICHA HAIJIAHAS T€OMETPUs, HAIIPABICHHAS
Ha pa3BUTHE OOPA3HOTO MBIIIJIEHUS, HPOCTPAHCTBEHHOI'O BOOOpPaKEHUs, H300pa3UTEIbHbBIX
YMEHMM. DTO BaKHBIM 3Tall B U3YYEHHUU TI'€OMETPUM, KOTOPBIH OCYIIECTBISAETCS HAa HaIJIAIHO-
IIPAaKTUYECKOM YpPOBHE, ONMPAETCS Ha HArIsIHO-0Opa3HOe MbIIUIEHHE oOydarouuxcs. bosbiuas
pOJIb  OTBOJAUTCA TNPAKTUYECKOM JECATENBHOCTH, OIBITY, OSKCIEPUMEHTY, MOIECIMPOBAHHUIO.
OOyuaronyecs: 3HaKOMATCSI ¢ TEOMETPUYECKUMU (PUTYpaMu Ha MJIOCKOCTU U B IMIPOCTPAHCTBE, C UX
MPOCTEUIIMMU KOH(UTYpanusMu, ydaTcss W300pakaTh UX HAa HEJITMHOBAHHOHN M KJeT4aToil Oymare,
paccMaTpuBarOT UX MPOCTEHIINE CBOMCTBA. B mpouecce n3ydyeHus HarjsiJHOW reOMETpPUM 3HAHHUSA,
[I0JIy4€HHbIE 00YYalOIUMHUCS B HAYaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eGHOro Kypca B y4eOHOM IJ1aHe

CornacHo yuyeObHOMY IUTaHy B 5—0 KilaccaX HU3y4aeTcsi HMHTETPUPOBAHHBIA MpEAMET
«MartemaTiKa», KOTOPbI BKJIIOYAaeT apU(PMETHYECKUN MaTepual W HarJIAJIHYyI0 T'€OMETpUIo, a
TaK)Ke MPOIEICBTHYCCKUE CBEICHUS W3 alreOphl, 3JEMEHTHI JIOTMKM W Hadajga OIUCATeIbHOM
CTaTHUCTHKH.

Y4eOHbIi MJ1aH Ha U3yuyeHUE MATeMaTUKH B 5—6 Kiaccax OTBOAUT HE MEHee 5 yueOHBIX
YacoB B HEJCIIIO B TEUCHHE KaXI0ro roja o0yueHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPXAHUE YVYEBHOI'O KYPCA «MATEMATUKA» (IIO0 TOJAM OBYYEHUA)
5 KJIACC

HartypaJjbHble 4yucIa 1 HYJIb

HarypanbHoe uucno. Psn nHarypampHbix uucen. Yucno 0. M3o0paxeHune HaTypajbHBIX
qrcell TOYKaMU Ha KOOPAMHATHOM (4HCI0BOM) MPsSMOH.

[To3unmoHHas cuctema cuucieHus. *Pumckas Hymepauus Kak OpUMEp HETO3ULHOHHON
CHCTEeMbI CUMCIIeHHs* . JlecATHYHAS CHCTEMA CUMCIICHHSL.

CpaBHeHuE HaTypaJbHBIX 4YHCEJ, CPAaBHEHHE HAaTypaJbHbIX uucel ¢ HylaéM. CrnocoObl
cpaBHeHHA. OKpyTJIeHHE HaTypaJbHbIX YUCEIL.

CrnosxeHue HaTypaJIbHbIX YHCEN; CBOMCTBO HYJIA MPU CIOKEHUU. BplunTanue kKak aeicTeue,
0o0paTHOE CIIOKEHUIO. YMHOXEHHE HaTypaJbHBIX YHCEN; CBOMCTBA HYJS W E€AMHUIBI IPH
YyMHOXXEHHH. JlemeHne kak AelcTBue, oOpaTHOEe YMHOXKEHHIO. KOMITOHEHTHI NEWCTBHM, CBS3b
Mexay Humu. IIpoBepka pesynbrarta apudmernyeckoro aenctBus. IlepemecturenbHoe u
COYETaTeIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOXXEHHUS, *paclpeieluTeIbHOE CBOWCTBO
(3aKOH) YMHOXKEHUS*.

Hcnonp3oBanue OykB Juisi 0003HAUEHUS HEM3BECTHOIO KOMIIOHEHTA U 3alllCH CBOWCTB
apu(pMeTHYECKUX ACUCTBUI.

1
BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepualia.



*Jlenutenu U KpaTHbIE YKcIa™, pa3liokKeHUE Ha MHOXKUTENU. [IpocThie U coCcTaBHBIE YUCIA.
*TIpuznaku nenmumocTu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTkoM.

Crenenp C HaTypaJlbHBIM IIOKa3aTeJaeM. 3alluch 4YHCIa B BHUJE CYMMBl pPa3psIHBIX
CJIaraeMbIX.

YUucnoBoe BbIpaKECHHE. DBbluucCiIeHHWE 3HAYEHUHM YHUCIIOBBIX BBIPAXKEHUN; IOPSIAOK
BBINOJIHEHUS JIeHCcTBUMA. Vcrioyib30BaHuE ITPH BBIYMCIIEHUSAX IEPEMECTUTENBHOTO U COYETATEIbHOTO
CBOMCTB (3aKOHOB) CJIO’KEHUSI U YMHOKEHUS, *pacipeleIMTEIbHOIO CBONCTBA YMHOKEHUSA ™.

Apodu

[IpencraBiaenue o ApoOM Kak croco0e 3amucu 4acTu BenuduHbl. OOBIKHOBEHHBIE JpoOu.
ITpaBunbHbIE W HempaBuWibHbIE ApoOu. CMellanHas IpoOb; MpeACTaBICHUE CMEIIAHHOW IpoOu B
BUJIC HENPAaBWIBHOW JpoOM W BBLICJCHHWE LEJNOM YacTH 4YWCIa W3 HENpaBHIBHOW JIPOOH.
N3o0pakenue npobeit ToukaMy Ha YHCIOBOM mpsMon. OCHOBHOE CBOMCTBO Jpodu. *CokparieHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTen0*. CpaBHEHHE TPOOCi.

CrokeHue W BBIYMTAHUE JpoOed. YMHOXEHWE M JelieHue Ipoleli; B3aMMHO-OOpaTHbBIC
npobu. *HaxokIeHue YacTH MeJIOT0 | [EIO0ro Mo ero 4YacTu™.

Hecsatuunas 3anuchk apodeit. [IpeacraBiaeHue AecITUYHONW OpOOM B BUJIE OOBIKHOBEHHOM.
N300pakeHne IECATUYHBIX ApOOe TOYKaMH Ha YUCIOBOW mpsiMoil. CpaBHEHHE IECATUYHBIX
npooei.

Apudpmernueckue JEHUCTBUS C JAECATUYHBIMU Jpo0siMu. *OkpyrieHue AecATUYHBIX
npobei™.

Pemienne TekcToBBIX 32124

Pemenue TekcTOBBIX 3ahay apuU(PMETHUYECKUM crocoOoM. *PerieHue joruueckux 3ajad.
Pemenue 3amau nepebopoM Bcex BO3MOXKHBIX BapHaHTOB™. lcrosib30oBaHME IpU PELICHUM 3a]ad
TaOJIUI] ¥ CXEM.

Pemenue 3anau, conepkaliux 3aBUCHMOCTH, CBSI3bIBAIOIUE BEJIUUYHMHBI: CKOPOCTh, BpeMs,
paccTosiHUE; 1I€Ha, KOJIWYEeCTBO, CTOMMOCTb. EnuHUIBI M3MepeHus: macchl, 00bEMa, LEHBI;
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSA3b MEX1Y €IMHULAMU U3MEPEHUSI KaKJOU BETUUHUHBI.

Perienue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBieHne JaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUATPAMM.

Harnsinnast reomerpust

Harnsanuele npencraBieHust o purypax Ha MJIOCKOCTH: TOUYKA, IpsMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsamoi, oCTpbli, Tymol M pa3BEPHYTBIE
YTJIBL.

JlinHa  oTpe3ka, METpUYECKME €AMHMIBI JIuHBL. J[nuHa JOMaHOH, mEepuUMeTp
MHOTOYyrojbHUKa. M3MepeHne nu nocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIIOPTHPA.

Harnsuele npeacraBieHuss o ¢uUrypax Ha IJIOCKOCTH: MHOTOYIOJbHMK; MPSIMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHCTBE (Uryp*.

N300paxkenue ¢puryp, B ToM 4ucie Ha kierdaroil Oymare. *Iloctpoenne koHpurypamuii u3
yacTel MpsMOil, OKpPY>KHOCTH Ha HEIMHOBAHHOM M KieTdaroil Oymare™. Mcnonb3oBaHue CBOMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaJipaTa.

[Tnomane mpsIMOYroJIbHUKa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3 IPSAMOYTOJbHUKOB, B
TOM 4Hcie Guryp, n300pak€HHBIX Ha KieT4aToi 6ymare. EquHUIIBI H3MepeHus TUIOMA/IH.

*HarnsinHple  OpeACTaBleHUs O  IPOCTPAHCTBEHHBIX  (uUrypax:  MPSMOYTOJbHBIN
napasuenenunes, Kyo, MHOrorpaHHUKH. V300pakeHre MpoCTeUIINX MHOTOTPaHHUKOB. Pa3BépTku
KyOoa u mnapamwtenenunena. Co3gaHue Mojened MHOTOTPaHHUKOB (M3 OyMaru, HpPOBOJIOKH,
IUTaCTHIIMHA U Ap.)™ .

*O0bEM MPAMOYTOIBHOTO Napayienenuneaa, kyoa. Enuauisr nsmeperus oonéma™.

6 KJIACC

HarypanbHble ynciia
ApudmeTnueckue AEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YuCIaMHU. YHUCIIOBbIE



BBIPQ)KEHUS, TOPANOK NCHCTBUH, MCIIONIb30BaHHE CKOOOK. Vcronp3oBaHME TpPU BBIYUCICHHIX
MEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB CIOXKEHHUS M YMHOXEHHUS, *paclpeleuTeIbHOrO
CBOMCTBAa YMHOXkeHUS.™ OKpyIieHHe HaTypalbHbIX YUCEIL.

Jlenutenun W KpaTHbIE 4YMCIA; *HAMOONBIIWK OOMIMK JENUTENh W HauMEHbIee oOoIee
KpatHoe. J[emuMOoCTh CyMMBI U TIpou3Be/ieHUus ™. JlelieHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO IpoOH, cokpamieHue apodeii. CpaBHEHHE U
ynopsiiounBanue Jpobei. PemieHue 3amad Ha HaxOXJIEHUE YAacTH OT LEJIOr0 M LEJNOro IO €ro
gactd. Jl[poOHOe YHMCIIO Kak pe3ynbTaT AeleHus. llpencraBieHue AECATUYHON ApoOM B BUE
OOBIKHOBEHHOH ApOoOU U BO3MOXKHOCTh IPECTABICHUSI OOBIKHOBEHHON JIpoOU B BUAE JIECTUYHOM.
JlecsaTuunbpie ApoOuM M MeTpudeckas cuctema mep. ApudpMeTuyeckue NeHCTBUS U UYUCIIOBBIE
BBIP)XEHUS C OOBIKHOBEHHBIMHU M JJECATUYHBIMH JPOOSIMU.

OtHomrenue. [leneHne B JaHHOM OTHOHIEHWH. *Macmrab*, npomopuus. Ilpumenenue
IIPONIOPLIUI IIPY PEILIEHUH 3a/1a4.

[TonsiTue npoueHTa. BpluncieHne NpoueHTa OT BEJIWYUHBI U BEJIMYMHBI 110 €€ MPOLIEHTY.
BblpakeHue NpoLEHTOB JeCATHUYHBIMU JpoOsMu. Pemenue 3amad Ha NpOLEHTHL. BslpaxkeHue
OTHOIIEHUS BEJIMYMH B IPOLEHTAX.

ITosiokuTEIBHBIC M OTPHLIATEIbHBIC YHCJIA

[TonoxurenpHble U OTpULIATENbHBIE Yncna. Llenble uncna. *Moaynb yuciia, reoMeTpuyecKas
MHTepHpeTanus Moxayias uucina*. VM3oOpaxkeHue uucena Ha KOOpAMHATHOM mpsiMod. *UYwucioBele
IIPOMEXYTKH ™.

CpaBHeHue uucen. ApudMeTHueckue IEHCTBHS C IMOJIOKUTENBHBIMU M OTpULIATEIbHBIMU
YU CIIaMHU.

[TpsimoyronbHast cucreMa KOOPAMHAT Ha IIOCKOCTH. KoopAauHaThl TOYKM HA IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOH IJIOCKOCTH.

bykBeHHbIe BbIpasKeHU s

[TpumeneHue OyKB JUld 3allMCH MAaTEMATUYECKUX BBIPAKEHUN U mpeiiioxeHuil. ColicTBa
apupMeTHyecKuX AeUCTBUM. *BykBeHHBbIE BBIpa)K€HHsS W UYHUCIIOBBIE IOJACTAHOBKHU.* ByKkBeHHBIE
paBEeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITOHEHTa. DopMyIier; opMyIIBl IEpUMETpa U TUIOMIAAN
MpsIMOYTOJIbHHKA, KBaJpaTa, *00bEMa napaenenumnena u kyoa™.

Pemrenne TekcToBBIX 32124

Pemenue TeKCTOBBIX 3ahay apuU(PMETHUYECKUM crocoOoM. *PerieHue normueckux 3ajad.
Pemenue 3anay nepe6opoM Bcex BOSMOMKHBIX BAPUAHTOB.™

Pemenne 3anad, comepKaliux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYHMHBI: CKOPOCTb, BPEMI,
paccrosiHue; IeHa, KOJMYECTBO, CTOMMOCTb; IPOU3BOJIUTENBHOCTb, BpeMs, OO0BEM pabOTHI.
EnvHMIBI M3MEpEeHMs: MacChl, CTOMMOCTH; DPACCTOSHUS, BPEMEHH, CKOPOCTH. CBfA3b MEXKAY
€IMHULIAMU U3MEPEHUS KaXK10M BETUUHUHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOIUIEHUEM, IPONOPLUUOHAIBHOCTBIO  BEJIWYMH,
MIPOLIEHTAaMU; PELIEHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OueHka 1 MPUKKUJIKA, OKPYTJIEHUE pe3ybTaTa™.

*CocraBneHue OyKBEHHBIX BbIPaXEHHI 110 YCIOBUIO 331a4u™.

[IpencraBiaeHne AaHHBIX C MOMOINbIO Tabmaun U jauarpamMm. CronOuaTble JUarpaMMsl:
YTeHHE U TocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Haruasinnas reomerpust

Harnsigaelie npencrasienus o Gurypax Ha IJIOCKOCTU: TOYKaA, MpsiMasi, OTPE30K, Jyd, yroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

*B3anMHOe pacrmojioKeHHEe JBYX TMpPSMBIX Ha IUJIOCKOCTH, MapajielbHble TMpsSMbIe,
NEepIEHAUKYIISIpHbIE NpsiMble™. M3MepeHne pacCcTOSHUN: MEXAY IBYMs TOYKAMH, OT TOUKH JO
MPsIMOM; JUTMHA MapLIpyTa Ha KBaJpaTHOU CETKe.

W3mepeHne M NOCTPOECHHUE YIJIOB C IOMOLIbIO TpaHCIOPTHpA. Buasl TpEeyroabHUKOB:
OCTPOYTOJIbHBIN,  IPSIMOYTOJIbHBIN,  TYNOYTOJbHBIM;  paBHOOEIPEHHbIN, PaBHOCTOPOHHUHU.
YeTbIpEXYroapbHUK, IPUMEPBl YETBIPEXYTOJbHUKOB. lIpAMOYrospHUK, KBajapar: HCIIOJIB30BAHHE



CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. *M3o0paxeHue reoMeTpuueckux (Uryp Ha HEJITMHOBAHHOMN
Oymare ¢ HCIIOJIb30BaHMEM LHUPKYJs, JUHEWKH, YrojbHUKa, TpaHcroptupa®. Iloctpoenus Ha
KJIET4aTOM Oymare.

[Tepumerp mHoOroyronbHuka. [loHarue miomanu GUrypsl; eTUHUIBI U3MEPEHUS TIIOLIA/IH.
[TpubnmxEénHoe U3MEepeHne Iomaal GUryp, B TOM 4ucie Ha KBaapaTHo# ceTke.™ [IpubmmkénHoe
U3MEpEeHUE ITMHBI OKPYKHOCTH, IIOMIAIN Kpyra™.

*CuMmMmeTpusi: LEHTpalibHasi, oceBass U  3epkaibHas cummerpun. I[loctpoenue
CUMMETPUYHBIX (HUTYp™.

*Harnsaaele mpeicTaBiIeHHUS O MPOCTPAHCTBEHHBIX (Urypax: mapauienenunen, Kyo,
npu3Ma, MUpaMulia, KOHyC, HMIUHAp, map u chepa. M3o00paxkeHne NpoCTpaHCTBEHHBIX (QUTYP.
IIpumepsl  pa3BEPTOK  MHOIOTPAHHUKOB, IWIMHApa ©  KoHyca. Coznmanue  mojenei
MPOCTPAaHCTBEHHBIX GUTYp (M3 OyMaru, MPOBOJIOKH, TIIACTHIIMHA U . ).

[Tonsitne  00BEMa;  emuHUIBI  U3MepeHHs  00BEMa. OO0BEM  MPAMOYTOIBHOTO
napajuienenumnesna, kyoa*.

[NIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YUEBHOI'O
KYPCA <cMATEMATHUKA».

OcBocure ydeOHOTO Kypca «MaTtemaruka» B 5—6 Kiaccax OCHOBHOW IIKOJBI JIOJDKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB:

S KJIACC

Yuciia ¥ BbIYUCICHUSA

OpueHTHpOBAaTBCS B TOHATHAX H ONEPUPOBaTb Ha 0a30BOM ypPOBHE TEPMHHAMH,
CBSI3aHHBIMU C HAaTYpaJIbHBIMH YHCIAaMU, OOBIKHOBEHHBIMU U I€CATUYHBIMU JIPOOSIMH.

CpaBHUBaTh U YNOpPSAJOYMBATH HaTypalbHbIE YHUCIIA, CPABHUBATh B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE IPOOH, ACCATHYHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAUHATHON (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIUM €U YHCIIOM
U U300paxkaTh HaTypalbHbIe YKCIa TOUKaMU Ha KOOPAWHATHOHN (YMCI0BOI) IPSAMOH.

BoinonuaTe apudmernyeckue AEUCTBUSA C HATypaJbHBIMU YHCIIAMHU, C OOBIKHOBEHHBIMU
ApoOsSMU B MMPOCTEHIINX CITydasix.

BbInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTATa BBIYUCICHUH.

OKpyrisTh HaTypaJibHbIE YHCIIA.

Pemrenne TekcToBBIX 32124

Pemate TekcToBbIE 3a7jauM apU(PMETUYECKUM CIIOCOOOM M C MOMOIIBIO OPTaHU30BAHHOTO
KOHEYHOTro Iepedopa BCEX BO3MOXKHBIX BapuUaHTOB (IPpU HEOOXOJUMOCTH C HaIpaBIISAIOIIEH
MOMOIIBIO).

Pemats 3amauu, copepxaline 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMUYUHBI: CKOPOCTh, BpEMs,
paccTosiHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD (ITpH HEOOXOAMMOCTH C MCIIOJIb30BAaHUEM CIPAaBOYHON
nH(popmManun).

Mcnonb30BaTh KpaTKKe 3alKMCH, CXEMBI, TaOJIUIbl, 0003HAYEHNUs IIPU PEIICHNH 3a/1a4.

[Tonp30BaTbcss OCHOBHBIMM €AMHUIIAMHM W3MEPEHUs: IIEHbI, MacChl; PacCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpaXkaThb OJHHM €AMHUIIBI BEIMUUHBI Yepe3 Apyrue (Ipu HeoOXOAWMOCTH C ONMOpPOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

W3Bnekath uH(OpMaIMio, NpeACTaBICHHYIO B TalnMile, Ha CTOJIOYATOM Jauarpamme,
MHTEPIPETUPOBATH MPECTaBIEHHBIE JaHHbIE, UCTIONIb30BaTh JaHHBIE IPU PELLIEHUU 3ajau.

Haruasinnas reomerpust

[Tonb30BaTbCcs TEeOMETPUYECKMMM TOHATUSIMU: TOYKa, MpsiMasl, OTPE30K, JIyd, Yroil,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh THpUMEpbl OOBEKTOB OKPYXKAIOIIETO0 MHpa, HMEILUX (OopMy H3yUdEeHHBIX
reoMeTpHUYecKuX (Huryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOAMMOCTH MO BU3YaJIbHOM OMOpE, CBSI3aHHYIO C



yrjiaM: BEpILINHA, CTOPOHA; C MHOIOYIOJbHUKAaMHU: yroJl, BEpIIMHA, CTOPOHA, AMArOoHalb; C
OKPY>KHOCTBIO: PainyC, IUAMETP, LICHTP.

N300paxkaTh U3ydeHHbIE TeOMETpUUYECKHe (PUTYPHI Ha HETMHOBAHHOW M KJIeT4aTOl Oymare ¢
MOMOILBIO LIUPKYJIS ¥ IUHEUKH (II0CJIe COBMECTHOI'O aHAIN3a).

HaxoauTe AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IIOMOUIbIO JIMHEWKH,
CTPOMUTH OTPE3KHU 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOTO pajinyca.

Hcnonp30BaTh CBOICTBA CTOPOH M YIJIOB IPAMOYTOJIbHUKA, KBajpaTa JUIsl UX ITOCTPOCHHUS,
BBIYHCJICHUS IUIOIAAU U IEPUMETPA.

Bbruucnare nmepuMerp M IIIomank KBajapara, MpsSMOYroJbHHUKA, (DUTYpP, COCTABICHHBIX M3
IPSIMOYTOJIbHUKOB, B TOM 4Kcie (pUryp, n300paxE€HHBIX Ha KiIeT4aToi Oymare.

[Tosib30BaTbcs OCHOBHBIMM METPUYECKMMM €IUHHUIAMH W3MEPEHUs JIMHBI, IUIOLIA/N;
BbIp@)XaTh OJHU €IUHUIIBI BEIMYMHBI uepe3 JApyrue (Ipu HEOOXOAUMOCTH C ONOpod Ha
CIPaBOYHYIO HH(OPMAIIHUIO).

PacniozHaBath napamienenunes, KyO, HCHOJIb30BaTh TEPMHUHOJIOIUIO: BEpUIMHA, PeOpo
IpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHHUS NTapajulesenuneaa, Kyoa.

Bbruucnate 00b€M KyOa, mapasuienenunesna Mo 3aJaHHbIM H3MEpeHUsM (C omopoil Ha
QJIITOPUTM Y4EeOHBIX JEHCTBHIT), IOJIH30BATHCS €INHULIAMU U3MEPEHUS 00BEMA.

Pemate Hecno)KHbIE 3a7aud Ha HM3MEPEHUE T'€OMETPUYECKUX BEJIMYMH B IMPAKTUYECKHX
cUTyanusx (IIpy HEOOXOMMOCTHU C BU3YaJIbHOM OIOPOit).

6 KJIACC

Yuciia 4 BbIYHCICHUA

OpueHTHpOBAaThCS B TMOHATHAX M ONEPHPOBATh Ha 0a30BOM YPOBHE TEpPMHHAMH,
CBSI3aHHBIMU C PaA3JIMYHBIMU BUJAAMHU 4YHCEJI U CHOCOOAMH MX 3aIllUCH, MEPEeXOauTh (€CIU 3TO
BO3MOYXHO) OT OJTHOM (DOPMBI 3aITUCH YUCIIA K IPYTOH.

CpaBHMBaTh M YHOPSAOYMBATH LiEJble 4YMCIA, OOBIKHOBEHHbIE M JECATUYHBIE ApOOH,
CpaBHMBATh YUCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BeimonuaTe  apudmernueckue AEWCTBUS € HATypajdbHBIMH U LEJIBIMH  YHUCIIAMHU,
OOBIKHOBEHHBIMH U JACCATHYHBIMU APOOSMH, TIOJIOKHUTEIBHBIMHA U OTPULATEILHBIMHU YUCIIAMH.

BbruncnsaTe 3Ha4EHHs YMCIIOBBIX BBIPAXKEHMM, BBINOJIHATH NPUKUIKY U OLIEHKY pPE3yJibTaTa
BBIUMCJICHUM; BBIIOJHATh MPEoOpa3oBaHMsI UYMUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOICTB
apu(pMeTHYECKUX AeHCTBUIL.

COOTHOCUTh TOUYKY Ha KOOPJMHATHOW NPSIMOH C COOTBETCTBYIOUIMM €H 4YHCIOM U
n300pakaTh YUClia TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOJUTh MOJYJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPJIUHAT C KOOPAMHATAMH 3TOM TOUKH.

OxpyrasiTh LieNble 4yHciaa W JecATHUYHbIE Jpobu (Mo oOpasily), HaXOAUTb HPUOIMKEHUS
qrces.

YucnoBbie 1 OyKBeHHbIE BbIPAKCHHSA

OpueHTupoBaThcsl B TMOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMHU C 3alIUCBhIO CTEMEHM YMCIIA, HAXOMUTh KBaJIpaT M KyO 4Mcia, BBIYUCIATH 3HAYCHMS
MIPOCTEHIINX YHUCIOBBIX BHIPAKEHUH, COAEPKAIINUX CTETIECHH.

[Tonp3oBaTbcss MpU3HAKAMHU JEIUMOCTH (IIPU HEOOXOAMMOCTH C OINOPOM Ha aaropuTM
MpaBuJIa), pacKia/bIBaTh HATYpaJbHbIE YKCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonp30BaThCs MacITAOOM™, COCTABIIATH MPOMOPLUH U OTHOILICHHUS.

Hcnonp3oBaTh OyKBBI 1711 0003HAYEHHS YHUCEN MPU 3aIMCH MaTeMaTUYECKUX BBIPAXKEHUH,
HaXOJUTh 3HAYeHMs OYKBEHHBIX BBIPAKECHUH, OCYILECTBIIAA HEOOXOIUMBbIE TIOACTAaHOBKH U
npeoOpa3oBaHus (C OMOPOIl Ha aNTOPUTM yUEOHBIX IEHCTBUH).

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemate MHOromaroBble TEKCTOBBIE 3aJaud apuU(METHUECKHUM CIIOCOOOM € OMopoil Ha
BOIIPOCHBIN IJIaH.



Pemats mnpocreiimme 3amaud, CBSI3aHHBIE C  OTHOILEHUEM, IPONOPLUOHAIBLHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEelIaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U TPOLEHTHI.

Pemats 3agaun, coaeprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEITUUYMHBI: CKOPOCTb, BpeMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTH; IMPOU3BOJIUTEIBHOCTh, BpeMs, 00bEMa paboThl,
UCTIONB3Yysl  apu(MeTHdeckue JeMcTBUS, OLEHKY, TNPUKUIKY; TI0JIb30BAaThCS E€AWHUIIAMU
U3MEPEHHS COOTBETCTBYIOIINX BEJIMYUH.

CocTtaBnsaTh OYKBEHHBIE BRIPAKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTO aHAJIN3a.

W3Bnekats UHQOpMAIIHIO, TPEICTABICHHYIO B Ta0lMIIaX, HA JIMHEWHOM, cTON0YaToON Win
KpYroBOW Juarpammax, UHTEpIpEeTUPOBATh IIPEICTAaBICHHbIE JAHHBIE; UCIIOJIb30BaTh JaHHbIE IIPU
pelIeHny 3a1a4.

[IpencraBisaTe HHGOPMALHIO C TTOMOIIBIO TAOIHUI, TUHEWHOM U CTOJIOUATON AUarpamMM.

Harasinnasi reomerpust

[IpuBoUTE TpPUMEPHl OOBEKTOB OKPYKAIOIIEr0 MHpAa, HUMEIOMHX (POpMYy H3YH4EHHBIX
TF€OMETPUYECKUX IUJIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPbl PaBHBIX U CHMMETPUYHBIX
¢buryp.

N300paxaTh ¢ MOMOUIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW U KJIeTYaTon
Oymare 3y4eHHBIE TUIOCKUE TeOMETPUIECKUEe PUTYpPBI U KOHDUTYPALIUU, CHMMETPHYHBIC (PUTYPHI.

HMmeTh mpeacTaBieHUE O T€OMETPUYECKUX MOHSTHUSX: PAaBEHCTBO (QUTYp, CHMMETPHUS, OCh
CUMMETPUH, LICHTP CUMMETPHH.

Haxonuth BeNWYMHBI YIJIOB M3MEPEHHUEM C MOMOLIBI0 TPaHCHOPTHUPA, CTPOUTH YIJIbI
3aJIaHHOM BEJINYMHBI, NIOJIb30BAThCS MPHU PELICHUM 33Jay I'paJyCHOM MEpol yrioB; paclo3HaBaTh
Ha 4epTeKax OCTPBIi, MPAMOM, pa3BEPHYTHIN U TYNOU YIJIbL.

BoluncnaTe 1MHY JIOMaHOM, INEPUMETP MHOIOYTOJIbHUKA, IO0JIb30BAaThCS EAMHHUIIAMU
M3MEPEHMS JJIMHBI, BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APyTHE.

Haxonute, ucnonb3ys 4yepTéxHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JBYMsI TOYKaMH, OT
TOYKHU J0 MPSAMOM, JJIMHY IIyTHU HA KBAJAPATHOM CETKE.

Boluncnate miiomans  QuUryp, COCTABJIEHHBIX M3 MPSMOYIOJIbHUKOB, HCIIOJIb30BATh
pa3bueHne Ha NPAMOYTOJbHUKH, Ha paBHbIE (UIYphI, JOCTpauBaHUWE 0 MPSMOYTOJIbHUKA;
I10JIb30BAThCS OCHOBHBIMM €IMHUIIAMHU U3MEPEHHUS TUIOLIA/IN; BbIPAXKaTh OJHU €IUHULIbI U3MEPEHUS
ionaau yepes apyrue (mpu HeoOX0IMMOCTH € OTIOPOM Ha CIIPABOUYHYIO HH(POPMAITHIO).

PacriozHaBaTh Ha MoOAENsAX M M300paKEHUSX MUPAMUIY, KOHYC, LMJIMHAP, MCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3o00pakath Ha KJIeT4aToON Oymare mpsiMOYToJIbHBIN Mapayieenunes.

Bbruucnate 00bEM NpsAMOYToJbHOIO Mapajulesenumnesia, Kyda, Moiab30BaThCsi OCHOBHBIMHU
eIMHULIAaMU U3MepeHHs] 00bEMa; BhIpakaTh OJHU €AMHHUIIBI U3MepeHus o0béma depes apyrue (c
OIOPOii Ha CIIPaBOYHYIO HH(POPMAIIHUIO).

Pemate HeciiokHbIE 33aud Ha HAXOXKJIEHUE T'€OMETPUYECKUX BEJIWYUH B MPAKTUYECKHX
cUTyauusx (Ipyu HEOOXOIUMOCTH C BU3YaJIbHOM OMOPOH).

PABOYASA ITIPOI'PAMMA YUEBHOTI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
Ienn u3ydyenusi yaeGHOro Kypca

Anrebpa sBISETCS OJAHMM U3 ONOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa oOecredyuBaeT
U3Y4YEHHE JPYTUX AUCLMILINH, KaK €CTECTBEHHOHAyYHOIO, TaK M T'YMaHUTapHOIO LHKIOB, €€
OCBOEHHE HEOOXOJMMO Ui MPOJOJDKEHUS 0o0pa3oBaHMs M B MOBCEJHEBHOW >Xu3HU. PaszBurue y
o0yyJaromuxcs Hay4YHBIX IIpeJICTaBICHUN 0 IIPOUCXOXKAECHNN
1 CYIITHOCTH are0pandecKux aOCTpaKIui, crioco0e OTpakeHUs MATEMAaTHIEeCKOW HAYKOU SIBIICHUMA
U TPOIECCOB B MPHUPOAE U OOIIECTBE, POJIM MAaTEMaTHMYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUM M B MpPaKTHUKE CHOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS U KAyecTB
MBILUIEHHUS,, HEOOXOAMMBIX Ul aJanTallid B COBpEMEHHOM LHdpoBoMm obmiectBe. M3ydeHue
anreOppl €CTECTBEHHBIM OOpa3oM oOecreynBaeT pa3BUTHE YMEHHs HaOI0/1aTh, CpPaBHUBATH,
HaXO/UTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBaTh CBOM JI€WCTBHS U BBIBOABI, (hopmynupoBaTh yTBepkaeHUs. OcBoeHHE Kypca



anreOpel  00eCrieurBaeT Pa3BUTHE JIOTHUECKOTO MBIIIICHUS OOYdYalomUXCs: OHM HUCIHOIB3YIOT
JeNyKTUBHbIE U MHYKTUBHBIE PacCcyXJeHUs, 00001IeHne U KOHKpEeTU3aluo, abcTparupoBaHue u
ananoruto. OOyueHwe anreOpe MpennojaraeT 3HAYUTENBHBIE O0BEM  CaMOCTOSTEIHHOMN
JeSITeIbHOCTH 00YUYaIOIUXCsl, TO3TOMY CaMOCTOATEIbHOE PELICHUE 3a/1a4 €CTECTBEHHBIM 00pa3oM
SIBIIICTCS pean3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0YICHHUS.

B ctpykrype nporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJICPIKATEIBHO-METOANYECKHE JMHUU: «UHcla U BBIYUCICHHS»; «ANreOpandeckue
BBIpDOXKECHUS», «YpaBHEHUS W HepaBeHCTBay; «DyHkumm». Kaxnag w3 3TUX copepaTenbHO-
METOJIMYECKUX JIMHUK Pa3BUBACTCA HA MPOTKECHUU TPEX JIET U3YYEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasicb U B3aUMOJICUCTBYSl C JIPYTUMHU €ro JIMHUAMU. B Xxone u3yueHus kypca
00yJaromuMcsi PUXOTUTCSI JIOTHYECKH PaCcCYXkAaTh, HCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBA3M C 3TUM 1enecooOpa3HO BKIIOUUTH B NMPOTPaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOLINE BCE OCHOBHBIC pa3eiibl MaTeMaTHYECKOro 0Opa3oBaHUS U CIIOCOOCTBYIOIIUE
OBJIAJICHUIO OOY4YalOIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTEeMaTHYeCKOro s3blka. Takum oOpaszom,
MOJKHO YTBEp)KIaTh, YTO COACPKATEIBHOW U CTPYKTYpPHOH OCOOECHHOCTBIO Kypca «Amrebdpar
SIBJISIETCS] €70 UHTEIPUPOBAHHBIN XapaKTep.

Conepxanne TUHUN «Hucaa U BBIYUCICHUS» CIIYKUT OCHOBOM IS JAIbHEUIIIET0 U3YYCHHS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YUYAIOIIUXCSl JJOTHUYECKOTO MBIIUIECHUS, (POPMHUPOBAHHIO
YMCHHS TOJB30BAThCS ANTOPUTMAMH, a TaKKe MPHOOPETEHUIO TIPAKTHYECKUX HABBIKOB,
HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM *U3HU. Pa3BuTHE MOHITHUS O YKCIe B OCHOBHOM IIKOJIE CBSA3aHO
C palMOHAIBHBIMH W HPPAIMOHATBHBIMU YHCIAMH, (OPMUPOBAHUEM MPEICTABICHHHA O
JNEHUCTBUTEILHOM YHUCIE. 3aBEpLICHUE OCBOEHUS YUCIOBOM JIMHUM OTHECEHO K CTapUIEMy 3BEHY
o0miero oopa3oBaHusI.

CogepxaHue [BYX anreOpauyecKux JHHUA — «AJreOpanyecKkue BBIpAXKCHHUSI» U
«YpaBHEHHUS W HEPABEHCTBA» CIIOCOOCTBYET (DOPMHPOBAHUIO Y OOYUYAIONIUXCS MATEMATHYECKOTO
amnmnaparta, HeoOXOAMMOro JUIsl pelIeHHs 3aa4 MaTeMaTHUK{, CMEXHBIX MPEIMETOB M MPAKTUKO-
OpUEHTHPOBAaHHBIX 3a7ady. B ocHOBHON 1mikojie Y4eOHbIM Marepuan TPYHNIUPYETCS BOKPYT
paloHaJIbHBIX BBIpAKEHUN. AnreOpa NEMOHCTPUPYET 3HAUCHHWE MAaTeMaTHUKHU KaK s3bIKa JUIs
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIECH, OMUCAaHMsS IMPOLUECCOB M SBJICHUW pealbHOro Mupa. B
3amaun 00ydeHus anredpe BXOASAT TakKe JNajibHeIlee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOMMOTO, B YAaCTHOCTH, /I OCBOCHHMS Kypca HMHGOPMATHKHA, W OBJAJCHHE HABBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuil. [IpeobpazoBanue cMMBONBHBIX ()OPM BHOCUT CBOH crienupUIecKuit
BKJIaJl B pa3BUTHE BOOOpaKEHUsI, CHOCOOHOCTEHN K MaTEMAaTHYECKOMY TBOPUYECTBY.

Cogepxanne GpyHKIMOHAIBHO-TpadUIeCKON TMHUM HAIEICHO Ha MOJTYYeHHUE IIIKOJIbHUKAMHU
3HAHUN O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENU JJIS OMUCAHMS M HCCIIECTOBAHUS
pa3HO-00pa3HBIX MPOIIECCOB U SBIEHUI B mpupoae u odmiectBe. M3ydeHue sToro marepuana
CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIONIUXCS YMEHHS HCIOJb30BaTh PA3JIMUHBIE BBIPA3UTEIIHHBIC
CpeICTBa sI3bIKA MAaTEMAaTUKH — CIIOBECHbBIE, CUMBOJIMYECKUE, TpadudyecKue, BHOCUT BKJIAJ B
(dhopMUpOBaHKE MPECTABICHUN O POJIM MATEMATHKU B PA3BUTHH IIUBUIIU3AINH U KYJIbTYPHI.

MecTo yueGHOro Kypca B y4eGHOM IJIaHe

CornacHo yuyeOHOMY TUTaHy B 7-9 Kiaccax mzydaercs yueOHbIN Kypce «Anredpay», KOTOPHIi
BKJIIOYAET  CIIEAYIOIIME OCHOBHBIE pasfensl  cojepkaHus: «Uwmcma ©  BBIYUCICHUSY,
«AnreOpanuecKkue BhIpaXEHUI», «YpaBHEHUS U HEPABEHCTBAY, «DyHKITUN.

YueOHBII MIaH Ha U3YdEeHHE areOphl B 7—9 Kilaccax OTBOJUT HE MEHee 3 Y4eOHBIX YacOB B
HEJIeNI0 B T€YSHHE KaXKI0TO Toa 00yUYeHMs, BCETO 3a TpHU rojia o0yueHus: — He MeHee 306 y4eOHbIX
9acoB.



COAEPXAHUE YYUEBHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYUYEHU)
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOIN (POPMBI 3amKcu APoOe K APYroil.
[lonsTHE pPAaLMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHUE, YIOPSINLOYMBAHME PALMOHAIBHBIX YHUCEI.
Apudmerndeckre ISHCTBHS C pallMOHAIBHBIMU YHCIaMU. Pemenne 3agad u3 pealbHOW MPAaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJIeM: OIpeIeNieHHe, MpeoOpa3oBaHHEe BBIPAKEHUH Ha
OCHOBE ONpEeJIeNIEHHs], 3aUCh OOIBIINX YUCE.

[TporneHTsl, 3auch MPOLIEHTOB B BHJIE APOOM M ApoOU B BHUJIE MPOLEHTOB. Tpu OCHOBHEIC
3a/la4¥ Ha IPOLIEHTBI, PELICHHE 3a/1a4 U3 PealbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JAECIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMast U 0OpaTHas POIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

[lepemenHble, 4YMCIIOBOE 3HAYCHHE BBIPAKECHUSA C INEpPEMEHHOM. JlOImycTUMBbIE 3HA4YECHHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCIMOCTH MEX/Ty BEIMUMHAMU B BHJIE popMyIbl. Beraucnenus no
dbopmynam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPAKECHHUH, TOXKICCTBEHHO DPABHBIC BBIPAKCHUS, IpPaBUIIA
peoOpa3oBaHusl CyMM U IPOU3BEIEHMMH, MpPaBUJIa PACKPBITHS CKOOOK M MPHUBEACHUS IMOJOOHBIX
CJIaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHowieHnbl U1 MHoOrousjeHsl. CreneHb MHorowieHa. CiojkeHue, BbIUMTAHUE, YMHOXKEHUE
MHOro4JeHOB. (POpMyJIbl COKpPalIEHHOIO YMHOXKEHHS: KBaapaT CYMMbl M KBaJpaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOPEHb YypaBHEHHUs, IpaBHJa NpeoOpa3oBaHUS ypaBHEHHS, PABHOCHIIBHOCTh
YpaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOW, 4YMCIO KOPHEH JIMHEWHOrO YpaBHEHUS,
pelieHne JuHEHHBIX ypaBHeHUM. CocTaBlI€HME YpaBHEHMII IO YCJIOBMIO 3azadyu. PemieHue
TEKCTOBBIX 33/1a4 C IOMOULIBIO YPABHEHUM.

*JIuHeitHOe ypaBHEHHE C ABYMS MEPEMEHHBIMU 1 ero rpaduk 2. CHCTeMa ABYX JTHHEHHBIX
YpaBHEHUH C JABYMs I€peMEHHbIMH. PelieHue cucreM ypaBHEHUH CrnocoOOM IOJCTAaHOBKH.
[Ipumepsl pemeHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CHCTEM YpaBHEHUM.

DOyHKIUHT

Koopaunara Toukn Ha mnpsmon. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMH KOOPAVHATHOU ITPSIMOM.

[TpsmoyronbHas cucrema koopauHat, ocu OX m Oy. Alcmucca W opJuHaTa TOYKM Ha
KOOpAMHAaTHOM TuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peabHBIX 3aBUCUMOCTEN.

[Toustue gynximu. ['paduk ¢pynkiun. CoiictBa GpyHkmid. Jlnneitnast GpyHkuus, e€ rpaduxk.
I'paduk Gpyrkuun y = kX + b. *I'paduyeckoe perieHne THHEHHBIX YPaBHEHUI U CHCTEM JIMHEHHBIX
ypaBHEHUN™.

8 KJIACC

Yucsa v BbIYUCICHUSA
KBaaparueiii xoperb u3 uucia. *[lonsitue o0 wuppanmoHaibHOM dYucie. JlecsTudHbIe
MpUOTIKEHNS UPPAIMOHATBHBIX uncen™. CBoiicTBa apuMETHUECKHX KBaJIpaTHBIX KOPHEH U X

2
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



IpUMEHEHHE K MpeoOpa3OBaHMIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUAM. *JleficTBUTENbHBIC
quciaa™.

Crernens ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKUCa.

Anredpanyeckne BbIPaKeHUs

KBagpaTHblii TpEXWIEH; pa30KEHNUE KBAIPATHOIO TPEXUJIEHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OcCHOBHOE CBOMCTBO anreOpamveckoil npobu. CrokeHwue,
BBIUUTAHWE, YMHOXCHHE, ACJCHHE anredpanmueckux apodOel. PammoHanmpHbIe BBIpOKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBamparHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOro ypaBHeHHs. *Teopema Buera*.
Pemenne ypaBHeHHH, CBOISAIIMXCS K JIMHEHHBIM U KBaJipaTHBIM. [Ipocreiimme qpoOHO-paroHaibHbIe
ypaBHEHHUSL.

*T'paduueckas uHTEpHpeTalys YpaBHEHHU C JBYMs IEPEMEHHBIMH M CHCTEM JMHEWHBIX
YpaBHEHHUI ¢ ABYMs NepeMeHHBIMU ™. [IpuMepsl pelieHus: CUCTEM HETMHEHHBIX YpaBHEHUN C ABYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alNredpandeckum crocoOom.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIuHelHbIE HEpaBEHCTBA C OHOW nepeMeHHOU. CHucTeMbl JIMHEMHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢ynkumu. OOmacTh ONpeneieHUus] 1 MHOXECTBO 3HaueHHH (yHKImH. CriocoOb
3amaHus QyHKIHUI.

I'padux ¢yaxnum. Yrenue cBoiictB ¢yHkumu mo e€ rpaduky. Ilpumepsr rpadukos
GyHKIUH, OTpaXKaroUIMX peaabHbIe MPOLECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO IMPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX

rpadukn. Oyskmny = X2,y = x5,y = vVx, ¥ = S *T'paduueckoe perieHre ypaBHEHUN U CUCTEM

ypaBHEHUI*.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PannonanbHble yncna, *uppalyuoHaNbHbIE YKCIa, KOHEYHbIE U OECKOHEUHbIE JECSTHYHBIE
apoOu. MHOXKECTBO JEHCTBUTEIbHBIX UHCEN; JeHCTBUTENbHBIE 4YHCIa Kak OeCKOHEYHbIe
JecsITUUHble 1poOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXK/Yy MHOKECTBOM JEHCTBUTEIBHBIX
4yucesl U KOOPAUHATHOU MPSAMON.

CpaBHeHuE [I€HCTBUTENBHBIX 4YHCEN, apU(pMEeTHUYeCKHe AEUCTBHUS C JAEWCTBUTEIbHBIMU
qucnaMmu®.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnuxEHHOE 3HAYEHHME BEJIMYMHBI, TOYHOCTh MpUOMKeHHs. OKpyriieHHe dYHCell.
[Ipuknaka u OLEHKa Pe3yJIbTaTOB BHIYMCICHUN.

YpaBHeHUs! M HEpABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. Penienne ypaBHeHUH, CBOIAIIMXCS K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. *TIpumepsl pelieHus ypaBHEHUW TPETbed W YEeTBEPTOM CTEMEHEH pasiioKeHHWeM Ha
MHOXKUTENTH™.

Pemenne npo6HO-palilOHAIbHBIX YpPaBHEHUH.

Perrenne TeKCTOBBIX 3a/1au alreOpanyeckuM METOOM.

VYpaBHeHHe Cc AByMs INepeMeHHbIMU M ero rpaduk. PemieHue cuctem ABYX JIMHEWHBIX
YpPaBHEHUN C JABYMs IepeMEHHbIMU. PellleHne CcucTteM [BYX YpaBHEHUMN, OJHO U3 KOTOPBIX
JUHEHoe, a Apyroe — BTOpOM cTeneHH. ['paduueckas MHTepHpeTanusi CUCTEMbl YpaBHEHUU ¢
JBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoO0M.



YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JHMHEHHBIX HEPABEHCTB C OJIHOW TepeMeHHOW. PemieHue cucrteM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHoOW. KBanmparHeie HepaBeHcTBa. ['paduueckas mHTEpmHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunass ¢yukuus, e€ rpapuk u cpoiictBa. [lapabona, KoopAMHATHI BEPUIMHBI
napaboJibl, 0Ch CHMMETPHUU MapadOIIbL.

I'paduku byHKIHIL: y = kx, y = kx + b, y = X5,
y = Vx,y = Snnx CBOMCTBA.

Yucii0BbIe NMOCJI€10BATEIBHOCTH U IPOrPeCcCHH

[TonsiTE YMCIIOBOM NOCIENOBATEIIBHOCTH. 3aJaHME I0CIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopmyoit u popmyoii N-ro 4ieHa.

Apudmerndeckas u reomerpuueckas nporpeccud. ®opmyisl N-ro uieHa apupmMeTuyecKon
Y TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YIICHOB.

*MN300paxkeHne wWieHOB apU(PMETHUECKOM U TIeOMEeTpUYECKOil Iporpeccuii TOYKaMH Ha
KOOpPJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIOHEHLUAIbHBIN pocT. CI10KHBIE IPOLEHTHI ™.

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoceHme yaeOHOTO Kypca «Anredpa» Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs JOJKHO
o0ecreynBaTh JOCTHKEHHE CIICAYIONIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

7 KJIACC

Yuciia 4 BbIYHCICHUA

BreImonHATh, coyeras yCTHbIE W THCbMEHHBbIE NPUEMBI, apu(METHUECKUE ACUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHHs YHUCIIOBBIX BBIPAXEHHUM; NPUMEHATh PAa3HOOOpa3HblE CIOCOOBI U
IpUEMBI BHIYMCIIEHUS 3HAUEHUH APOOHBIX BBIPAXKEHUH, COJEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE
pooH.

[TepexomuTh OT 01HOM (OPMBI 3aMUCH YKCeN K APYroi (mpeoOpa3oBbIBaTh IECATHUHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO JipoOb). CpaBHUBATh U YNOPSAJOYUBATH
paloHaIbHbIE YHCTIA.

OxpyrysTh uucna.

BbINoNHATE NMPUKKUIKY U OLEHKY pe3yibTaTa BBIYMCIEHUMN, OLIEHKY 3HAUEHUN YHUCIIOBBIX
BBIPAKCHUM.

BoInonHATh NEHCTBUS CO CTEMEHSMH C HaTypalbHBIMU IIOKa3aTeasiMu (C OMOpoH Ha
CIPaBOYHYIO UH(POPMALIUIO).

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOYKUTENH HaTypaJIbHBIX YHCEIL.

Pemate mnpocrelinMe NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MMPONOPLHOHATIBHOCTBIO BEJIIMYMH, NPOLIEHTAMU; UHTEPIPETUPOBATh PE3YNIbTAThl PEILICHUS
3a1a4 ¢ y4€TOM OTpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

OpueHTHpOBAaThCA B TOHATHAX M ONEpUPOBaTH Ha 0a30BOM ypOBHE airedpanydeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoaute 3HaueHnst OyKBEHHBIX BBIPRKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHATe mpeobpazoBaHus LEI0r0 BBHIPAKEHUS B MHOTOWIEH MPHUBEICHHUEM IOJI00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINOMHATP YMHOXKEHHE OJHOYIEHAa Ha MHOIOWIEH W MHOTOYlIeHa Ha MHOTOYIEH,
OpUMEHATh (OpMyJbl KBajpaTa CyMMbl W KBajJpaTa pPa3HOCTH (C OMOpPOHl Ha CIPaBOYHYIO
nH(pOpMaIHIO).



OcCylecTBISATh pa3loKEHUE MHOTOUIEHOB HAa MHOXKHUTEIM C IIOMOIIBI0 BBIHECEHMsS 3a
CKOOKM OOIIIEr0 MHOXHTENS, TPYNIUPOBKHU CllaraéMbIX, NpUMEHEHHUs (GopMyad COKPAIIEHHOTO
YMHO>KEHHUS (C OTIOPOii Ha CIPaBOYHYIO HHPOPMALIUIO).

[IpumensTb mpeoOpa3oBaHUs MHOTOWICHOB JUISL PEIICHUs Pa3WYHbIX 3a]ad U3
MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonp30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMU IOKa3aTeIsiMU JJisi IpeoOpazoBaHus
BBIpXEHUH (C OMOPOI Ha CIIPABOYHYIO HH(POPMAITHUIO).

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHEliHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NMPUMEHSSA IpaBWIA NEPEXOHA OT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIBHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

Hmetsb npeacTaBieHne o rpaduueckux METoJax MpH PEUICHUH JTUHEWHBIX YpaBHEHHH U X
CUCTEM.

[Toabuparb mpuUMephI Map YHUCeN, SBISIOMUXCS PEHICHUEM JTUHEWHOTO ypaBHEHHUS C JIBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEWHOTO ypaBHEHHS C JIByMSd
MIEPEMEHHBIMH; MOJIb3YSICh TPaQUKOM, IPUBOIUTE MPUMEPHI PELICHUS YPaBHEHUSI.

Pemats cucreMbl OBYX JIMHEMHBIX YpPAaBHEHHH C JBYMs INE€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku (¢ OMOpoii Ha ANTOPUTM YUeOHBIX ACHCTBHIA).

CocraBisTh (IOCI€ COBMECTHOIO aHANW3a) M pellaTh JUHEHHOE YpaBHEHHE WIM CUCTEMY
JIMHEWHBIX YPaBHEHUH IO YCIOBHUIO 3a/layd, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIyYEHHBIN pe3yibTarT.

Koopannartel 1 rpadpuxn. @yHkuun

N300paxaTb Ha KOOpPAMHATHOM NPSIMOM  TOYKH, COOTBETCTBYIOLIME  3aJaHHBIM
KOOpAMHATaM, JIyud, OTPE3KHU, HWHTEpPBaJbl, 3alMChIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKE.

OTrMeuaTh B KOOPJAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku uHeHHBIX QyHKIUi. CTpouth rpaduk Gynkuuu y = KX + b.

OnuceiBaTh € MOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCHMOCTH MEXIY BelIMYMHAMH (1O
QITOPUTMY Y4YEOHBIX JIEHCTBUM): CKOPOCTb, BPEMsI, PAaCCTOSIHME; II€HA, KOJUYECTBO, CTOUMOCTD;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnoco® NpeACTaBICHUS M aHailu3a HMH(GOpMAlMM; U3BJIEKATh U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

8 KJIACC

Yucaa 1 BbIYMCTIEHUS

Hcrnonp30BaTh HavyallbHBIE TMPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX YHUCET IS
CpPaBHEHHUS, OKPYIJICHHs W BBIYMCICHHUH; W300pakaTh JEeWCTBUTENbHBIE 4YHCIA TOYKAMH Ha
KOOPIMHATHON IIPSIMOIA.

[TpumeHsTh MOHATHE apU(PMETHIECKOTO KBAJPATHOTO KOPHS; HAXOIUThH KBaJApaTHbIE KOPHH,
WCTIONB3Yysl TPU HEOOXOJUMOCTH KaJbKYJISATOP; BBIMOJIHATH MPOCTEHUIIME TPeoOpa3oBaHUS
BBIPAXXEHM, COAEPKALUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX W MajbIX YHCEN C TOMOIIBIO JECITHYHBIX JpolOer u
creneHen yuciua 10.

AuredpanyecKkue BbIpasKeHUs1

[IpuMeHsSTh TOHSTHE CTEMEHW C IeNbIM [OKa3aTeJeM, BBIMOIHAThE MPeoOpa3oBaHuUs
BBIPDOKCHHM, COJIEpXKAIINX CTENEHH C IEeNBIM IoKa3aTeiaeM (C HCIOJb30BaHUEM CIPABOYHOU
uHpOpMaLIUN).

BBITIOTHATE HECIIOKHBIE TOXKECTBEHHBIE MPEOOpPa30BaHUS PAIMOHATBHBIX BBIPAKCHUN HA
OCHOBE MPaBUJI ICWCTBUN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMH.

PackmanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOKUTEIH.



[TpumeHsTH TpeoOpa3oBaHus BHIPAKECHUN IS PEIICHHUS PA3IMYHbIX 33/1a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHUs M HEpaBEHCTBA

Pemiate nHeiHbIe, KBapaTHbIE ypaBHEHUS (C MCIIOJIb30BaHUEM CIPABOYHON MH(POPMALIKN)
U palMOHAJIbHBIE YpPAaBHEHMS, CBOJAIIMECS K HHMM, CHUCTEMbl JBYX YpPaBHEHMHM C JBYyMs
IIEPEMEHHBIMH.

[IpoBOaNTE IIPOCTEHIINE UCCIIEOBAHUS YPAaBHEHUN M CUCTEM YPaBHEHHH, B TOM YHCIIE C
IIPUMEHEHHEM rpauuecKuxX MpeAcTaBlIeHul (yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIN CUCTEMA
YpaBHEHHH PELICHHS, €CITH UMEET, TO CKOJIBKO, U TIP.) C OMOPON Ha aJrOPUTM y4EOHBIX AEHCTBUIMA.

[Tepexoaute OT ciOBeCHOH (HOPMYIMPOBKM 3agaud K €€ anredpauyeckod MOAEIH ¢
IIOMOILIBIO COCTABJICHHS YPABHEHUS WUJIM CUCTEMBbl YPAaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 IIOJy4YEHHBIA PE3YyIIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHMs, OLEHKM; pEIIaTh JUHEHHBIE
HEpaBEHCTBA C OJHOM NEpeMEHHOM M MX CUCTEMbl; JaBaTh Ipa@UUECcKyl0 WILIIOCTPALUIO
MHOXECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKIUHA

OnepupoBatb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE IOHATUS M S3bIK (TEPMMHBI,
CHUMBOJIMYECKHE O0003HAueHMs); OINpeNeNaTh 3HaueHHe (YHKIMM IO 3HAYEHUIO apryMeHTa;
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

. K
Ctpouts rpaduKé dMeMeHTapHBIX (GYHKIMHA Buma , Y = X5, ¥y = X5, y = vx , Y= po

OIKCHIBATH CBOWCTBA YHUCIIOBOM (PyHKIMH 110 e€ rpaduky (Ipu HEOOXOIUMOCTH C HAIIPABIISIONICH
MOMOIIIBIO).

9 KJIACC

Yuciia 1 BBIYMCICHUSA

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonuaATe apudpmeTHueckue AEHCTBUS C PAllMOHAIBHBIMHU YMCIAaMH, COYeTas YCTHbIE U
IIMCBbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS C UPPALMOHAIBHBIMU YU CIAMHU.

Haxoautes 3HaueHUs CTENEHEH C LEIbIMM ITOKA3aTeIsIMU M KOPHEW; BBIYUCIIATh 3HAYECHUS
YHCIJIOBBIX BBIPAXKEHUH.

OkpyrisTh JEMCTBUTENBHBIE YKCIA, BBIMOIHATH MNPUKUAKY pe3yjbTaTa BbIUMCICHUMH,
OLIEHKY YHCJIOBBIX BBIPAKEHUM.

YpaBHeHHUsI M HEpaABEHCTBA

Pemate MHEHbIE U KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOIALIMECS K HUM, IPOCTEHIIINE
IpoOHO-pallMOHATIbHBIE YPABHEHUSI.

Pemarps npocteilline cucTeMbl ABYX JMHEWHBIX YpPaBHEHUH C JByMs IEPEMEHHBIMU U
CUCTEMBI JBYX YpaBHEHHUH, B KOTOPBIX OJHO ypaBHEHHUE HE SIBJISETCS JIMHEHHBIM (10 BU3YaJlbHOMN
orope).

Pemate mnpocTteiiiine TEKCTOBBIE 3aJaud aareOpanyeckuM CIOCOOOM €  IMOMOIIBIO
COCTaBJICHMS YPABHEHMSI MJIM CUCTEMBI IBYX YPAaBHEHHMH C ABYMs IIEPEMEHHBIMHU.

[IpoBONTE IPOCTEHIINE UCCIEIOBAHNS YPAaBHEHUN M CHUCTEM YPaBHEHHH, B TOM YHCIIE C
NpUMEHEHHEM IpauuecKuX MpeacTaBiIeHul (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIN CHUCTEMA
YpaBHEHUH pellieHusl, €ClIu UMEET, TO CKOJIbKO, U TIp.).

Pemate nMHeliHBIE HeEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA; H300pakaTh peIIeHUE
HEPABEHCTB HA YUCJIOBOW MPSAMOM, 3aIMCBIBATh PEIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemats cuctemsbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOLINE KBAJApaTHOE
HEpaBEHCTBO; M300pakaTh pEIIeHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOW MPSMOM, 3amUCHIBATH
peLIeHre C IIOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPY PELICHUH PAa3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBaTh QyHKIIMM M3y4yeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKH PacIOIOKEHUE Ha



KOOPJAMHATHOM TTOCKOCTH rpadukoB pyHkiwii Buga: Y = kX, y =kx + b, ,y = ax? + bx +c, y = X, y
k . . "
= VJx, ¥ = ~ B 3aBUCHMOCTH OT 3HAYEHHH K02(DPHUITMEHTOB; OMUCHIBATH CBOMCTBA () YHKIIHA.

Crtpouts M M300pakaTh CXeMaTHYECKH TpaduKy KBagpaTHYHBIX (QYHKIHH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKaMm.

PacriosnaBath kBaspatnuHyto GyHKIHIO 10 GOpMyIe, IPUBOIUTH MPHUMEPHI KBaIPATHUHBIX
(GyHKUIMN U3 peallbHOM KU3HH, (PU3UKH, TEOMETPUH.

YuciioBble MOCI€10BATETLHOCTH U MPOTPeCcCHH

Pacno3naBare apuMeTHUECKyI0 M T€OMETPHUYECKYIO MPOTPECCHH TPHU PA3HBIX CIIOCOOaxX
3a7aHusl.

BbINONHATE BBIYUCICHHUA C HCHOJIB30BaHMEM (GOpMYNI N-ro ujieHa apudMeTHuecKo u
reOMETPUYECKON MPOrPECcCHii, CyMMBI ITEPBBIX N 4iIeHOB (C OMOpPOi Ha CIIPaBOYHYIO HH(OPMAIHNIO).

Pemate 3agaum, cBA3aHHBIE C YHCIOBBIMH MOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 337a4l U3
pEaIbHOM KU3HU (C HCIOIB30BaHUEM KaJIbKYJIATOpa, U(PPOBBIX TEXHOJIOTHN).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI
Lesn n3ydyenust yueOHOro Kypca

OO6mue nenu n3ydeHus yaeonoro kypca «I'eomerpus» npencrasiensl B [IOOIT OOO. Ouu
3aKJIIOYAI0TCA, TPEXkIE BCEro B TOM, YTO HA YPOKAaX F€OMETPUU OOYYArOMIMICS YYUTCS MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXACHUS, CTPOUTHb JIOTUYECKHE YMO3aKIIOYEHHUS, JO0Ka3blBaTh HCTUHHbBIE
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUS «OT MPOTUBHOTOY,
OTJIMYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYTUpPOBaATH OOpaTHBIE yTBepKIeHU. B 00yueHnn yMeHUIo
paccyXaaTh COCTOMT BaXHOE BOCIUTATENbHOE 3HAYCHHE U3YYEHHUSI T€OMETPUH, MIPUCYIIEe UMEHHO
OTE€UYECTBEHHON MaTeMAaTUUYECKOH 1IKOJIE.

Bropoii nenpio u3ydeHus reoMeTpuu SBISETCS UCIOJIb30BaHME €€ KaK MHCTPYMEHTa Mpu
pELIeHNN KaK MaTeMaTU4eCKUX, TaK U MPAKTHUECKUX 3ajjay, BCTPEUYAIOUIUXCS B PEAJIbHOM JKU3HMU.
DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JUHUS B M3YYCHUU T€OMETpuu B mikoise. [ms
TOrO0  YYWUTENI PEKOMEHJYyeTcs NOoA0MpaTh 3aJaud  [PaKTUYECKOIOo  Xapakrepa s
paccMaTpuBaeMbIX TEM, YYHUTh OOYYarOIIMXCS CTPOUTh MaTeMaTHYeCKHe MOJENIU pealbHbIX
KU3HEHHBIX CHUTYyallMii, TPOBOJIUTH BBIYUCICHHS U OICHUBATh aJIEKBaTHOCTh IOJIYYEHHOTO
pesynbTata. KpailHe BakHO MNOAYEPKUBATH CBA3M TE€OMETPUM C JIPYTUMU [pEAMETaMH,
MOTHBHUPOBATh HCIOJIb30BAaTh ONPEIEICHUS TEOMETPUUECKUX (UTYP U MOHITHH, 1€MOHCTPUPOBATH
MPUMEHEHHE MOJIYYeHHBIX YMEHUN B (PU3UKE U TEXHHUKE. DTH CBSI3U HauOoJsee SIpKO BUTHBI B TEMax
«Bexrtopel», «TpuroHomerpuueckue CcooTHoUIeHUs», «Merox koopauHat» u «Teopema
[Tudaropanr.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY miaHy B 7-9 kiaccax wu3y4aercs ydeOHbIM Kkypc «l'eomerpus»,
KOTOPBIHM BKJIIOYAET CJIENYIOIINE OCHOBHBIE pa3zieiibl coaepxanus: «['eomerpuueckue purypsl u ux
cBOWcTBa», «/3MepeHne reoMEeTpUYECKMX BEIMYMH», a Takke «JleKkapToBbl -KOOpAMHATHI Ha
IJI0CKOCTHY, «BekToph», «JIBrxenus miaockoctu» U «IIpeoOpazoBanus mogo0us».

VY4eOHbIH MIaH MpeaycMaTpUBaeT U3ydeHHUEe reoMeTpuu Ha 0a30BOM YPOBHE, UCXOJIS U3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM T'Ofy, BCETO 3a TpU roja o0y4yeHust — He MmeHee 204 yacos.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUA» (11O TOJAM OBYUYEHUA)
7 KJIACC

Hauanpueie moHaTus reoMerpuu. Touka, mpsmas, OTpe30K, Jyd. Yros. Buasl yrios.
Beprukanbable 1 cMexHbIe yribl. buccektpuca yria. Jlomanas, MHOroyroiasHuk. IlapannensHocTs
U NEPIEHAUKYJIAPHOCTD IIPSIMBIX.



*Cummerpuunsie  Gurypsl. OCHOBHbIE CBOMCTBA OCEBOH cuMMmerpuu*. IIpumeps
CUMMETPHUH B OKPYKAIOILIEM MUDE.

*OCHOBHBIE ITIOCTPOEHMSI C TOMOLIBIO IUPKYJISA U JIMHEHKN ™.

Tpeyronbauk. BeicoTra, MeamaHa, OWCCEKTpHica, WX CBOWCTBA. PaBHOOEApEHHBIH U
PaBHOCTOPOHHMI TPEYroJbHUKU. HepaBeHCTBO TPEYTrOJIbHUKA.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOro TpeyronbHUka. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpPHU3HAKU MapajuleNbHbIX NpsMbIX. CymMma yrioB TpeyrojibHuKa. BHemnwne
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIll  TpeyroJbHUK. CBOMCTBO MENHMAHBI MNPSMOYIOJIBHOIO TPEYrOJbHUKA,
IpOBEACHHOW K  runoreHyse. [Ipu3Hakum paBeHCTBA  INPSMOYTOJBHBIX  TPEYTrOJIbHUKOB.
[IpsAMOYTOJIBHEIM TPEYTOJILHHUK ¢ yrioM B 30°,

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 0osbleil cTopoHe TpeyronbHUKa. [leprneHiukysap U HaKJIOHHasl.

*T'eomerpuueckoe MecTOo TOYEK.* buccekTpuca yria M CEpelMHHBIM NEPHEHAMKYISAp K
OTpE3KY KaK F€eOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopAa M JuaMeTp, HUX CBOMCTBa. B3auMHoe pacroyioxeHue
OKpPY>KHOCTH U InpsiMoii. KacaTenbHas U cexymas K OKpyKHOCTH. OKpYKHOCTb, BIIMCAaHHAs B yTOJL.
BrnincanHas u onrcaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajuiesorpaMmMoB (IpsIMOYTOJIbHUK, POMO, KBajapaT), MX MNpPU3HAKU U CBOiMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOMCTBa U Npu3Haku. [IpsiMoyroyibHas Tpaneuus.

*Meton ynBoeHust Mmeauansbl. LleHTpanbHas cuMMeETpusi.

Teopema @aneca u TeopeMa O NPONOPIUOHATBHBIX OTpe3kax. CpenHue JHUHUU
TpeyrojbHUKa U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tonobue TpeyroabHUKOB, KOd(pduiueHT mogodus. [lpusnaku nmomolOus TPeyroabHUKOB™.
[Ipumenenue mo1o0Ust P peLIEHUH TPAKTUUECKUX 3a/1au.

CaoiicTBa momaaei reomerpudeckux ¢uryp. dopmynbl Ui TUIOMIAAA TPEYrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brrancnenue niuomaaei TpeyroabHIKOB M MHOTOYTOJILHUKOB Ha KJIeTUaTol Oymare.

Teopema [Iudaropa. Ilpumenenue Teopems! [ludaropa npu pemeHnn npakTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla MpsIMOYTOJIBHOIO TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKASCTBO. TpuroHomerpudeckue Gynkiuu yriaos B 30°, 45° u 60°.

BnucanHble U LEHTpaibHBIE YIJIBI, YroJl MEXIY KacaTelbHOM M XOpIoil. YTJIbl MEXIy
XOpAaMH U CeKyLIMMH. BrimcaHHble U OonMCcaHHbIE YETHIPEXYroJbHUKHU. B3auMHOe pacnosioxxeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OOuiye kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yriaoB ot 0° mo 180°. OcCHOBHOE TPHUTOHOMETPUYECKOE
TOXecTBO. POPMYIIbI IPUBEICHUS.

Pemenne tpeyronpHMKOB. Teopema KOCHHYCOB M TeopemMa CHHYcOB. Pemienue
MPAKTUYECKHX 3a/1a4 C UCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpa3zoBanue noaoous. [logo6ue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 TpOHU3BEIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOW™.

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTECIIBHOM IIJIaHE. Hez(aror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



Bekrtop, mnmHa (MOAynb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHbBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPALMH Haj
BEKTOpaMHU. PasnolkeHue BeKTOpa II0 IBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunHarsl BekTOpa.
CkansipHO€ MPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KIECHUS IJIUH U YIJIOB.

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH. *YpaBHEHHS NPSIMOH™ U OKPY)KHOCTH B
KOOpJAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJIMHA OKpYXHOCTU. ['pajnycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUTUH AYT OKpyx)HocTell. [omanp kpyra, ceKTopa, CerMeHTa.

* JIBM>KeHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (Uryp (31eMeHTapHbIe IPECTABICHNUS).
[TapannensHbrit nepenoc. [ToBopot™.

IIJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOYEN
ITPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHN)

OcBoenne yuebHOrOo Kypca «l'eomerpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
JOJDKHO 00€CeYrBaTh JOCTIKCHUE CIICAYIOMINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

7 KJIACC

PacriozHaBaTh M3ydeHHblE TeOMETpUYECKHE (UTYphl, ONpEAeNsATh HUX B3aUMHOE
pacrioyio’keHue, n300pakaTb reoMeTpHUecKUe (PUIypbl; BHIIOIHATh YEPTEKHU 110 YCIOBHIO 3a/lauH.
W3mepsATh NMHENHbIE U YIJIOBbIE BEIMUYMHBL. PeliaTh 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyr0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIIMYMH MPEAMETOB B PEAbHOM JKH3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pasMepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth 4YepTeKM K NeOMETPUYECKUM 3ajJadyaM (C HCIOJIb30BAaHUEM CMBICIOBOW OIOPBI:
HaBOJAIIKE BOIIPOCHI U/WIIM allrOpUTMa YUeOHbIX ACHCTBUI).

Ilonb30BaTbcs NPU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIOJIB30BATh IIPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOINTH TOKA3aTEIBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonp30BaTbcsd NpPU3HAKAMU PABEHCTBA INPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MeANaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSIMOYIOJIbHOIO TPEYroJbHUKA, B  pEIICHUU
reOMETPHUECKUX 33/1a4 (C UCTIOIb30BAHUEM 3pUTENLHON HATISATHOCTH U/WIHN BepOAIbHOM OMOPBI).

OnpenensaTb NapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00Opa3yeT ¢ HUMHU
cexymas. OnpenensaTs MapajuieNbHOCTh NPSAMBIX C NOMOIIBK) PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[IpoBOAMTHL BBIYMCIEHUS M HAXOIUTh YHCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIJIOB B
TFEOMETPUUYECKUX 33Ja4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTIOYTOJBHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHNUU ABYX MapajlieNbHbIX MPSAMBIX cekyilei. PemaTth
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XKIECHUE YTJIOB.

HMeTs npencTaBiaeHue O MOHATHE FEOMETPUYECKOIO0 MECTA TOYEK.

@opMyIUpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JHWaMeTpa OKPYXHOCTH,
MIOJIb30BAThCA UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOWCTBA IIPU PEIICHHUH 3a4a4.

OpueHTHpOBaTbCS B MOHATUAX: ONMCAHHAs OKOJO TPEYroJbHUKA OKPY)KHOCTb, LEHTP
OMHCAaHHOM OKpykHOCTHU. OmnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMH O TOM, YTO OUCCEKTPUCHI
YIJI0B TPEYroJIbHUKA NIEPECEKAIOTCSI B OAHON TOYKE, U O TOM, YTO CEPENMHHBIE NEPIEHIUKYIISAPBI K
CTOPOHAM TPEYTrOJbHHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBAaThCS B MOHATUSAX U ONEpUpOBaTh Ha 0a30BOM ypOBHE: KacaTelbHas K
OKPYKHOCTH, T€OpeMa O IMEPHEHAUKYISPHOCTH KacaTelIbHOW M pajnyca, MPOBEAEHHOTO K TOYKE
KacaHUsl.

HmeTs mpeacTaBieHUE O MPOCTEHIINX T'€OMETPUUYECKHX HEPaBEHCTBAX, UX MPAKTUYECKOM



CMBICIIE.
[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO0 HUPKYJIS U JINHEHKH.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYIOJBHUKOB, HX JJIEMEHTHI, IOJb30BaThCS HX
CBOMCTBAMH IIPH PEIICHUH F€OMETPHUYECKUX 3a7ad.

OpueHTHpOBaThCS B IIOHATUU — TOUKU NIEPECEUEHMSI ME/IMaH TPEYTroJIbHUKA (LIEHTpa Macc) B
pEIlIeHNN 3aau.

Bnagers moHsTMEM cpenHEN JMHHUM TPEYroJIbHUKAa U Tpaleluu, MPUMEHATh UX CBOWCTBA
IIPY PELIEHUH MPOCTEHIINX reoMeTpudeckux 3anad. MiMers npexncrasieHue o teopeme Paneca n
TEOpeMe O NPONOPLUOHAIBHBIX OTpe3Kax, NIPUMEHATh MX JJIsl PELIEHUs NPAaKTUYECKUX 3aaay (c
OIIOPOY Ha 3PUTENbHYIO HATJISIHOCTD ).

[TpuMeHATh TPU3HAKK 1O00UST TPEYTOJIBHUKOB B PEIICHUU HECIOKHBIX F€OMETPUYECKUX
3az1ad.

[Tonw3oBatbest Teopemoii [Tudaropa 1i1st pereHust reOMETPUIECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners NOHATHSAMHM CHHYCA, KOCHMHYCa M TaHIE€HCAa OCTPOro yIjla MpsSMOYTOJIBHOIO
TpeyrojabHuka. [lonb3oBaTbcs 3TUMM MOHATUSAMHU JUISL PELIEHUS MPaKTUYECKUX 3aaad (mpu
HE00XO0/AUMOCTH C OIOPOi Ha aJITOPUTM MPaBUIIA).

Boeruucnsate (pa3nuuHbiME crioco6aMu) (C Omopoi Ha CIPaBOYHYO HH(OPMAIIHIO) TUIONIA b
TPEYroJIbHUKA U IUIOIAAN MHOTOYTOJIBHBIX (UTYp (HOIb3YACh, T HEOOXOIUMO, KaIbKYISTOPOM).
[IpuMeHsTH MOTy4YEeHHbIE YMEHUS B IPAKTUUECKUX 337a4ax.

Bnanerp NOHATUSAMU BIMCAHHOTO W LEHTPAJIBHOIO YIVIA, MCIONb30BaThb TEOPEMBI O
BIIMCAHHBIX yrjax, yriax MexXJ1y XopAaMu (CeKYLIMMH) U yIile MEeXKIy KacaTeIbHON U XOpJ0oW Npu
pELIEHNN IPOCTEMIINX T€OMETPUUECKUX 3aau.

Bragers noHSTHEM ONMCAHHOIO YETHIPEXYTrOJbHUKA, MPUMEHSITh CBOMCTBA ONHMCAHHOTO
YETBIPEXYTOJbHUKA [TPU PEILICHUN IPOCTEMIINX 3a/1a4.

[TpyMeHsTh NOJy4YEHHBIE 3HAHMSI HA MPAKTUKE — CTPOUTHh MAaTEMaTH4YECKHE MOJEIH AJIs
3aJjau peaJibHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MOA00MS U
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPBIX YTJIOB, HAXOAUTh C MX MOMOIBIO Pa3InYHbIE
AJIEMEHTHl MPSMOYTOJBHOIO TPEYTrOJIbHUKA («PEHIEHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ mOMOLIbIO KaJIBKYJIATOpA) JJIMHBI M YTJIbI 17151 HETAOJUYHBIX 3HAUCHUI.

[Tonb30BaTbes popmynamMu NMPUBEAEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIE HAaXOXJAEHUS COOTHOUIEHWH MEeX1y TPUTOHOMETPUYECKHMMM BeJIMYMHAMHU (C OMOpOM Ha
CIIPaBOYHYIO HH(POPMAILIHIO).

Hcnonp30BaTh TEOPEMBl CUHYCOB M KOCHHYCOB JUIsl HaXOXKIEHUS Pa3IMYHBIX DJIEMEHTOB
TPEYrojbHUKa («pEIIeHHE TPEYroJbHUKOB»), TPUMEHATh HUX IMPU PEIIEHUU MPOCTEHIINX
reOMETPUUYECKUX 3aad.

Bnagers nonsTusMu npeoOpa3zoBaHUS MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB IOJI0OHBIX
¢uryp. Ilonb3oBaThCst cBOMCTBaMU MOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (Imo anroputmy y4deOHbIX nedcTBuil). [IpumeHsTH CcBOMCTBa
1no100us B MPAKTUYECKUX 3a7a4ax. Y METh IPUBOAUTH IPUMEPHI MOAOOHBIX (DUTYD B OKpYXKArOIIEeM
MHUpE.

[Tonp3oBaTbess TeopeMaMu (IO BH3YalbHOM OMOpE) O MPOU3BEICHUU OTPE3KOB XOPI, O
MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTelbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IMOHUMATh HMX TEOMETPUYECKHH U (U3UUECKUH CMBICT,
NPUMEHITh HUX B PELIEHUH TeOMETPUYECKHX U (u3nueckux 3agad. lIpuMeHsATh ckansipHOE
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0X/IECHUS JJIMH U YIJIOB.



Ilonb30BaTbcs METOAOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHATh €ro B pELICHUU
TE€OMETPUYECKUX U NMPAKTUYECKUX 3a]1a4.

Biamers NOHATHAMU INPAaBUIBHOIO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH, JJIMHBI JYTH
OKPYKHOCTH U PaJIMaHHOM Mephl YIia, yMeTh BBIYUCIIATH IUIOIIAAb KPYra U ero yactei (c omnopoit
Ha cripaBo4HyI0 HH(popMaruio). [IpuMeHsITh MOTyYeHHbIE YMEHUS B IPAKTHUECKUX 3aadax.

Haxonute ocu (Wi LEHTpPBI) CUMMETPUM (QUIYp, NPUMEHSATH JBUXKEHUS IJIOCKOCTU B
IIPOCTEUIINX CIIyYasiX.

[TpuMeHATh NOJy4YCHHBIE 3HAHMS HA NPAKTUKE — CTPOUTH MATEMAaTUYECKHE MOJIEIH AJIs
3aJa4 peasibHOM )XKM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHHEM MOA00HS U
TPUTOHOMETPUUECKUX (PYHKLHUH (T10JIB3YSCh, I'/le HEOOXOIUMO, KAJIBKYJIATOPOM).

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KJIACCBI

esn u3yvenusi yueOHOro Kypca

B coBpemeHHOM LH(POBOM MUpPE BEPOATHOCTh U CTATUCTHKA NMPUOOPETAIOT BCE OOJIBLIYIO
3HaYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPHIOKEHHH, TaK U UX POJIM B 0Opa30BAHMUU.
Kaxaplii yenoBeKk NOCTOSSHHO IIPUHUMAET PELIECHUS Ha OCHOBE MMEIOIUXCS Yy HErO JaHHBIX. A 1
O00OCHOBAaHHOTO TIPUHATHS PEUICHHWS B YCIOBHAX HEIOCTaTKa WM M30bITKAa HH(DOpMAIUH
HEO0O0XO0AMMO B TOM 4YHCIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE
MbIIUIeHHE. VIMEHHO TI0ATOMY OCTpO BCTajla HEOOXOAMMOCTH COPMHPOBATH Y OOYYaIOUINXCS, B
ToM uyuciae oOyuwaromuxcst ¢ 3IIP, QyHKIMOHaIBHYIO I'pPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOs B
KAauecTBE HEOThEMJIEMOW COCTABJISIONIEH yMEHHE BOCIPUHUMATh UM KPUTHYECKH aHAIU3UPOBATh
uHpOpMalMIO, NPEACTABICHHYI0O B pa3iM4YHbIX (OpMax, MOHUMATh BEPOSATHOCTHBIA XapakTep
MHOTHX pe€aJbHBbIX IPOLECCOB U 3aBUCUMOCTEH, NPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHHIE
pacuérbl. 3HAKOMCTBO ¢ OCHOBHBIMM NPUHIMIIAMHU cOOpa, aHANIM3a M MPEJCTABICHUS JaHHBIX U3
pa3IMYHBIX cdep KU3HU OOIIeCTBa M TOCyAapcTBa MPUOOMIACT O0YYAIOMUXCS K OOIMECTBEHHBIM
UHTEpPECaM.

B ctpykrype mporpammsl yueOHOTO Kypca «BeposiTHOCTD M CTaTUCTHKa» OCHOBHOM IIKOJIBI
BBIICTICHBI CIIEYIOIIME COAEp KaTeIbHO-MeToquuecKkue JuHuU: «lIpencraBieHne AaHHBIX U
onucarenbHasi CTaTUCTUKa»; «BeposTHOCThY; «Di1eMeHThl KOMOMHATOPUKNY; «BBeaeHne B TeOpHio
rpadoBy.

Copnepxanune nuHuu «llpencraBieHre AaHHBIX M ONMCATEIbHAs CTAaTHUCTUKA» CIYKUT
OCHOBOHM Uil (POPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OpMaIMei: OT YTEHHUsS U HHTEpIpeTaluu
nH(popMaluu, IpeaCTaBICHHON B Ta0iMIIaX, Ha [uarpammax u rpadukax 1o coopa, npeacTaBiaeHus
U aHaJIW3a JaHHBIX C MCIOJB30BAHUEM CTAaTUCTHUYECKHUX XAPAKTEPUCTHK CPEJHUX M PACCEUBAHUS.
Paboras ¢ nannbiMu, oOyuwarouguecst ¢ 3IIP yuarcs cuMThIBaTP M MHTEPHIPETUPOBATH JIaHHBIE,
BBIIBUTaTh, apryMEHTHPOBATh M KPUTUKOBATh IPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATE HaJ
(dakTopaMy, BBI3BIBAIOIIMMHM H3MEHUMBOCTh, M OIIEHMBAThb WX BIMSHHME Ha paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTHBHOE  NpEICTaBICHHE O  CIy4alHOM  M3MEHYMBOCTH,  HCCIEIOBaHHUE
3aKOHOMEPHOCTEM W TEHICHIMHM CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM [UIsl U3Y4YEHHs TEOPUHU
BeposiTHOCTEH. bosnbioe 3nauenue it ooydaromuxcs ¢ 3[1P 31eck UMEIOT MpakTUYECKUE 3a/1aHMUS,
B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMUA MOJIEIISIMH.

[ToHsiTie BEPOATHOCTH BBOJUTCS Kak Mepa MpaBaomnoaoOus ciydaiHoro cooOwitus. Ilpu
u3yueHun Kypca oOyuatommuecs c¢ 3[IP 3HakomsTCS C NMPOCTEWIIMMHM METOJAMH BBIUMCIEHUS
BEPOATHOCTEN B CIydyalHBIX SKCIEPUMEHTaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU HCXOJAMH,
BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh M pelIaTh Oosiee CIIOKHBIE 3a7auu. B xypc
BXOJIAT HavaJbHbIE MIPEJICTABICHUS O CIy4YalHBIX BEIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBISeTCS 3HAKOMCTBO oOydwaromuxcs c¢ 3IIP c
MHOKECTBAMH U OCHOBHBIMU ONEpaLMSIMU HAJ MHOXXECTBAMHU, PAcCCMATPUBAIOTCS IMPUMEPHI



MNPpUMCHCHUS JId PCUICHUA 3aa4, 4 TaKKC HCIIOJIb30BAHUA B APYIrUX MATCMATUYCCKUX KYpCaxX U
y4eOHBIX TIpeIMEeTax.

MecTo y4eOHOTro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax u3yuaercs Kypc «BeposSTHOCTb M CTaTHCTHUKa», B KOTOPBIA BXOJAT Pa3/Iebl:
«[IpencraBneHne JaHHBIX M  ONHUCATEeNbHAs CTAaTUCTHKA»; «BepostHOCTBY; «DIeMeHTHI
KOMOUHATOpUKHY; «BBeneHune B Teopuio rpagoBy.

Ha n3yuyenne maHHoro kypca oTBOAMT | yueOHBIN Yac B HENENO B TEUEHHE KaXJOro roja
o0yuenus, Bcero 102 yueOHBIX daca.

COJIEP)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTUKA (I10 FOJIAM
OBYUEHUS)

7 KJIACC

[IpencraBieHne n1aHHBIX B BUJE TAOIUL], UarpaMm, rpadukoB. 3anoIHEeHUE TaOIuL], YTCHHE
U TIOCTPOEHUE TuarpaMm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHe rpad)uKoB peambHbIX
nporeccoB. M3pneuenne nHpoOpMauy U3 quarpaMM M TaOIUI, UCIOIb30BAHUE U MHTEPIIPETAIUS
JAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(MeTHYecKoe, MeAnaHa, pa3Max, HauOoibIiee U
HauMeHbIIIee 3HaYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHYUBOCTH.

*Ciy4aiiHbIN SKCIIEPUMEHT (OIBIT) U ciay4yaiiHoe coObiTue. BepostHocTh M yacTtoTta. Posb
MaJIOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITUN B MpUpoJe U B odOmiecTBe. MoHeTra u
MTpasbHAs KOCTh B TEOPHH BEPOSTHOCTEH™",

*T'pad, Bepuuna, pedpo. Ctenenp BepiuHbl. Uncno pédep U cyMMapHas CTENeHb BEPIIHH.
[IpencraBnenune o cBszHoctu rpada. Llenn n muxiet. [Tytu B rpadax. O6xon rpada (3iinepoB myTh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemienue 3aaay ¢ momoisio rpados™.

8 KJIACC

[TpencraBieHne naHHBIX B BUJE TAOIULL, JUAarpaMm, rpauKoB.

MHOX€ecTBO, 3JIEMEHT MHOXECTBA, IOJAMHOXecTBO. Onepanuu HaJ MHOXECTBAMU:
o0beauHEeHne, mepecedyeHue, gonoigHeHue. CBoiicTBa  omepaluii  Hajg  MHOXECTBaMU:
[IEPEMECTUTENIbHOE,  COYETaTeNbHOE,  paclpelenuTenbHoe,  BKIO4YeHHs.  Mcmonb3oBaHue
rpaMuecKoro MpeaCTaBICHUs MHOXECTB JUIsl ONMHUCAHUS PeaJIbHBIX NPOLECCOB U SBICHUH, IpU
pelIeHnu 3a1au.

*N3mepenue pacceuBaHMs JAaHHBIX. Jlucmepcus M CTaHIapTHOE OTKJIOHEHUE YHCIOBBIX
HabopoB. JlnarpamMmma paccemBaHus ™.

OneMeHTapHble COOBITHS ciaydaiiHoro onblta. CiydaiiHele coObiTud. BepostHocTH
coOBITUH. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOObITHsIMU. CitydaiiHblil BIOOp. CBs3b
MEXJy MaJlOBEPOATHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITMSMHU B MpPHUPOJE, OOIIECTBE U
HaykKe.

*lepeBo. CBOICTBa JiepeBbEB: €IMHCTBEHHOCTh MYTH, CYLIECTBOBAaHHE BUCSYEH BEpPIIMHBI,
CBSI3b MEXKIy YMCIIOM BepLIMH U unciaoM péodep. [IpaBuio ymHoxenus. Pemenue 3agad ¢ HoMoIIbio
rpagos.

[TporuBononoxusie coobITHA. [{uarpamma Diinepa. OObeIMHEHNE U TIEpeceueHne COOBITHH.
HecoBmecthbie coObiTusi. @opMyna croxkeHus BEpOSTHOCTEH. YcloBHas BepOSTHOCTH. [IpaBuio
ymHoxkeHusi. HezaBucumble coObiTus. IIpeacraBienue skcrnepuMeHTa B BUJIE JepeBa. PerieHue
3a/1a4 Ha HaXOXJIECHHE BEPOSTHOCTEH C MOMOILBIO JAEPEBA CIY4alHOIO SKCIIEPUMEHTA, JUarpaMm

4
3,HGCL U aajee * x 0603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT O6T>GM H3y4aeMoro mMmarepuaja.



DOlinepa*.

9 KJIACC

[IpencraBienue NaHHBIX B BUAE TaOiull, AUarpamm, rpaukoB, UHTEPHpPETAUs JAHHBIX.
YreHue 1 NOCTpOCHUE TAONHUL, TUarpaMM, rpaukoB 1O peaTbHBIM JaHHBIM.

[TepectanoBku u dakropuan. CoderaHuss ¥ 4ucio couetaHuid. *Tpeyronpauk [lackams™.
Pemienue 3aau ¢ ucmnoib30BaHHEM KOMOWHATOPUKH.

*T'eomerpuueckasi BeposTHOCTh. CiiydaiiHbIil BBHIOOp TOYKHM U3 (GUTYpHI HA IUIOCKOCTH, U3
OTpe3Ka U U3 JyI' OKPYKHOCTH™.

UcnpiTanue. Ycnex u Heygaya. Cepusi UCIIBITAaHUN 10 TiepBoro ycrexa. Cepusi UCTIbITAaHUM
Bepnymu. BepositHOCTH cOOBITHI B cepry UCTIBITAaHUN bepHymm.

CiydailHass BEJIMYMHA W paclpeesieHHe BEepOSTHOCTEH. MareMaTthyeckoe OKHUIaHUE M
mucnepcus. IlpuMepsl MaTeMaTHMUECKOro OKUIAHHUS KaK TEOPETUYECKOI'O CPEIHEro 3HAYEHUS
BEJIMYMHBI. MaremMarnueckoe OXUIaHUE W JUCHEPCHs CIYyYallHOM BEIMYMHBI «YHUCIO YCIIEXOB B
CEpUM UCIBITAaHUN beprysum».

[TonsiTre o 3akoHe GoNbIIMX yucen. M3MepeHnre BeposTHOCTEH ¢ MOMOIIBI0 4acToT. Porb u
3HAa4YEeHHE 3aKOHA OOJBIINX YMCEll B PUPOJIE M 0OIIeCTBE.

[IJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHN S ®EEPAJILHON PABOYEN
ITPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA» (ITO TOAAM OBYYEHU )

[IpenmeTHbIe pe3ysbTaThl OCBOEHUsI Kypca «BeposTHOCTh M cTaTHCTHKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCSl CAEAYIOIUMU YMEHUSIMU.

7 KJIACC

Uutare wHPOpPMAIUIO, TMPEACTABICHHYIO B TaONWIlaX, Ha JaUarpaMMax; IPeICTaBIsATh
JaHHBIE B BHUAE TaOMUI, CTPOUTH AUArpaMMbl (CTONOMKOBBIE (CTOJIOYATHIE) W KPYrOBBIE) IO
MaccHBaM 3HAYCHHI (C HCIIOIH30BAaHUEM 3PUTEIIBHON HATJISAHOCTH H/HIT BEPOATBHOMN OIOPHI).

OnuceiBaTh ¥ HMHTEPIPETUPOBATH pEATbHBIE YHUCIOBbIE JaHHBIE, MPEACTABICHHBIE B
Ta0JIMIaxX, Ha AUarpamMmax, rpapukax.

OpueHTUpOBaThbCSI B TMOHSATUSX U ONEpUPOBATh MMH Ha 0a30BOM YypOBHE: CpelHee
apudmernyeckoe, MeraHa, HANOOJIbIIICEe M HANMEHBIIIEE 3HAYCHUS, pa3Max.

HmeTs mpeacTaBieHHE O CcOydyailHOW W3MEHYMBOCTH Ha MpHUMepax IeH, (pu3mdeckux
BEJIMYHH, aHTPOTIOMETPHUYECKUX JIAHHBIX; UMETh MPEACTABIICHUE O CTATHCTHYECKON YCTOWIMBOCTH.

8 KJIACC

W3Bnekatp U npeoOpa3oBbIBaTh HH(OPMALIMIO, IPEJCTABICHHYIO B BUJI€ TaOIUL, IUAarpaMM,
rpaduKoOB; MPEICTABIATh JaHHBIE B BUJIE TaOJIUL], MarpaMm, rpaukoB.

OnucelBaTh MOCJHE COBMECTHOTO AaHalIM3a JaHHbIE C IOMOLIbI0 CTATUCTHYECKHUX
IIOKa3aTele: CpPeNHHMX 3HAYEHWH W Mep pacceuBaHus (pa3Max, IUCHEPCHS U CTaHIApPTHOE
OTKJIOHECHHE).

HaxoauTe 4acTOThI YUCIIOBBIX 3HAUEHHUH U YaCTOTHI COOBITHI, B TOM YHUCIIE TIO pe3ysIbTaTaM
u3MepeHuil u HaONroAeHUH (C HCHOJB30BaHUWEM 3pPUTEIBHON HAIJISIAHOCTH W/WiIKM BepOanbHOU
OTIOPBI).

HaxoauTb BepOSITHOCTH Cy4ailHBIX COOBITHII B OMbITaX, 3Hasi BEPOSTHOCTU 3JIEMEHTAPHBIX
COOBITHI, B TOM 4HCIE€ B OINbBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU COOBITUAMHU (C
MCIOJIb30BaHUEM 3PUTENLHOM HAIJIITHOCTH U/WIIH BepOaIbHOM OIMOpHI).

HNmetp mpencrtaBieHHe O TpadUUYecKHX MOJENAX: JEepeBO CIy4alHOTO 3KCIEPHUMEHTA,
auarpammbl Dijiepa, YuciaoBas mpsimasi.

OnepupoBaTh NOHATHSAMU Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO; BBINOJIHAThH



orepariy HaJi MHOXXECTBaMH: OOBEIMHEHUE, TIEPECCUCHHE, HOMOIHEHUE; MIEPEUUCIISITh dIIEMEHTHI
MHO>KECTB; IPUMEHSITh CBONCTBA MHOXKECTB (C UCIIOJIB30BaHUEM BU3YaJIbHOI OMOPHI).

HmeTs mipencraBicHue o TpaduuecKoM MPEACTaBICHUE MHOXKECTB M CBS3EH MEXITYy HUMHU
JUIS ONMCaHUs TPOIECCOB M SIBJICHUH, B TOM YHCJE MPHU PELICHUHU 3a1ady U3 APYruX y4eOHBIX
MPEAMETOB U KYypPCOB.

9 KJIACC

W3Bnekats U mpeoOpa3oBbIBaTh HH(OPMALIHIO, TIPEICTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BUJIE TaOIHII, TUarpamm, rpaduKoB; MPeACTaBIATh JaHHBIC B BUAC TA0JUII, IUarpaMM, TpaduKoB.

Pemars mnpocreiinine 3agauyud  OpraHU30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXkKe C
WCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HmeTs mpencraBieHre OO0 OMHMCATEIbHBIX XapaKTePUCTHKAX MJsi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTb 4acTOThl 3HAUEHUN U YaCTOTHI COOBITHSA, B TOM YHUCJE MOJIb3YSICh pe3ylbTaTaMu
MPOBEIEHHBIX N3MEPEHUN U HAOIIOICHHH (C OMOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

HaxoauTb BEpOSTHOCTU CIy4ailHBIX COOBITUN B M3yUYEHHBIX OMBITAX, B TOM YHCIIE B OIMBITaX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSX HCIBITAHUN /10 MEPBOrO ycCIexa, B
cepusx ucnblTaHui bepHysm.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACHPEICIICHUN BEPOSTHOCTEM.

HMeTs mpeacTaBieHHe O 3aKOHE OOJBIIMX YHCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBILINX YUCEN B IPUPOJE U OOLIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

5 xiacce (204 4)

Ha3zBanmue
pasaeia (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

IloBTOpEHUE U
00001menne
y4eOHOro
MaTepuaJsa 3a Kypc
4 knacca (20 v)

HarypajibHble
uncia. lelicTBus ¢
HATYPaJbHBIMU
YHCIAMU

(43 9)

JlecaTuyHas cUCTeMa CYMUCIECHMsS. Pan HaTypalbHBIX YHCEI.
Harypanbubiit  psng. Yucno 0. HarypanbHble uyucna Ha
KOOP-IMHAaTHON IPSAMOA. CpaBHenue, OKpYIJIEHHE
HaTYPAJIbHBIX YUCEIL.

ApudmeTnueckue ACHCTBHS C HATypaJbHBIMU YHCIAMH.
CpoiicTBa Hyns TpH CIOXEHHMH M -yMHOXXEHHMH, CBOWCTBa
eAUHUIBI  TIpu  yMHOkeHWu.  llepemecturensHoe U
COUETaTEIbHOE  CBOMCTBA  CIOXEHUS U YMHOXKEHHS,
*pacIpeIe/INTeTHHOE CBOMCTBO YMHOKEHHS™ *,

*Jlenurenn W KpaTHBIE® 4HCIA, pa3loKEHHWE YHCIa Ha
MHOXxUTenu. [lenenune ¢ ocratkoM. IIpoctsie M coctaBHBIE
yucna. *IIpu3znaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHs ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIPAKEHUS; TOPSAIOK JEHCTBU.

Yurarh, 3aNUChIBATH, CPABHUBATh HAaTYypajbHBIE YHCIA,
y4acTBOBATh B OOCYXKIAEHHH CHOCOOOB YIIOPSAIOYMBAHUS
qHCe.

M300pakaTh KOOPAWHATHYIO NPSIMYIO, OTMeYaTh dYHCIa
TOYKaMH Ha KOOPAMHATHOM MpPSIMOI, HAXOAUTh KOOPIWHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psina, yucen 0 u 1 npu
CJIO)KEHUH M YMHOKEHHH.

Hcnonb3oBaTh NPaBHI0 OKPYIVIEHHS HATypPaJbHBIX YHCEN
P HEOOXOIMMOCTH C OTIOPO Ha aJITOPUTM IPaBHUIIA.
BeinmoaHaTs apudmernyeckue AeHCTBHA C HaTypalbHBIMU
YHCIIAaMH, BBIYMCJIATH 3HAUCHHS YHCIOBBIX BBIPAKEHUH CO
cKoOKaMu 1 0e3 CKOOOK.

3anucpIiBaTh POU3BEICHHUE B BUJIC CTETICHN, YHTATH CTEIICHH,
MCNOJIb30BATh TEPMHHOJIOTHIO (OCHOBaHME, I10Ka3aTelnb),




Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE ICHCTBHS,
Ha JIBJKCHUE U ITOKYIIKH.

BBIYMCJISITh 3HAYEHHUsI CTEleHEHl TNpu HEOOXOTUMOCTH C
BU3yaJIbHOW OMOPO.

BbINOJHATL NPUKUAKY M ONEHKY 3HAaYCHUM 4YMCIIOBBIX
BBIPAXCHUM, NMpeaaraTb 1 NPUMEHSITh NPUEMBI POBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh IpU  BBIYMCICHUAX MepeMecTUTeNbHOe W
couerarejijbHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMS,
*pacnpeneuTeTbHOe CBOICTBO YMHOKEHHUST™;
dbopMynupoBaTh M TNPUMEHSATH MPaBWIA MPeodpa3oBaHHs
YHMCJI0BbIX BbIpaKeHUI Ha OCHOBe CBOIiCTB
apuMeTH4ecKMX JeficTBUH MNpH  He00XOAMMOCTH €
HANpPAaBJIsiIONIeii MOMOIIbIO.

®@opmyaupoBaTh omnpeeSeHHUsl JEIUTENd U KpaTHOro (c
ONOpOl Ha alIropuT™M IpaBUia), HA3BIBATH [JCIUTEIN U
KpaTHBIE YHUCIA; PaclO3HABATH IIPOCTHIE U COCTaBHBIC YMCIIA;
(¢hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JCIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha aNrOpUTM MpaBHJa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHUS YHCIAa HAa MPOCThIE MHOXHTEIH,
HAXOJAUTh OCTATKU OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3dHaBaTh MCTHHHBIE M JIOKHBIE BBICKa3bIBaHUSA O
HaTypaJIbHbIX yHclax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaxX HATypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TEKCTOBBIE 3aJaud apU(PMETHUYECKHM CIIOCOOOM,
HCNOJIb30BaTh 3aBHCHMOCTH MEX/y BEIWYMHAMU (CKOPOCTH,
BpEMsl, PAacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTb U JIp.) MpHU
HEOOXOJMMOCTH C HMCIIOJIb30BaHUEM CIPAaBOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyJIHPOBATH YCIOBHE,
H3BJICKATH HEOOXO0MMBbIe JTaHHBIE, YCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIWYMHAMU IMpPU HEOOXOIUMOCTH C
HaIIPABJIIOLIEN ITOMOLIBIO.

MoaenupoBaTh XOJ PELICHUS 33aJa4d C MOMOIIBI0 PUCYHKAa,
CXEMBI, TaOIHIIBI.




I[IpuBoauTs, pa3dupaTh pa3IvuHbIC
peUIeHUIl  TeKCTOBBIX 3amad  (mpu
HaIpPAaBJIAIOIIEH TOMOIIBIO).

C nomMompbI0 meaarora ONEHUBATH IMOJYYEHHBIH pE3ysbTarT,
OCyHIECTBJISATH ~ CAMOKOHTPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUThH OLINOKH.

*Pemars 3agauu ¢ MOMOIILIO nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMHUTBCS ¢ UCTOPHEN Pa3BUTHUS apU(DMETUKY.

peuicHusd, 3alrcu
H606XO,I[I/IMOCTI/I C

Harasanas
reomerpus. JIuHuun

Ha MJIOCKOCTH
(12 4)

Touka, npsimas, oTpe3ok, Jiyd. Jlomanas. VM3mepeHue AIuHBI
OTpe3Ka, METPUYECKHE  EOUHHUIBI U3MEPEHHUS  JJIMHBL
OKpY>XHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa u3 OKpy>KHOCTEH».

Yron. Ilpsamoi,
W3smepenue yrios.

OCTpbIM, TyNOW M pPa3BEPHYTHIA YIJIBL.

[IpaxTuueckas padora «IlocTtpoenue yriosy.

Pacno3naBatp Ha  yeprexax,
UCIOJB3Yysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BHU3YyaJbHOW OIIOpPE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yroi,
JIOMaHY10, OKPY’KHOCTb.

Pacno3snaBath, NPUBOIMTH NMPUMePbI OOBEKTOB PEAIBLHOIO
MHUpa, UMEUMX (opMy H3YyYEHHBIX (UTYp, OIeHHBATH HX
JIMHEWHBIE pa3MeEPBI.

Hcnoub30BaTh JIMHENKY U TPAHCIIOPTUP KaK UWHCTPYMEHTBI VIS
IIOCTPOEHHS U U3MEPEHHS: M3MEPATH [UIMHY OTPE3Ka, BEIUYUHY
yriaa, CTPOMTBH OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O pajnyca.

N3006paxkars KoOH(Urypanuu TreoMeTpuueckux ¢uryp u3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM H
KJIeTyaTol Oymare; mpeaJaratb, ONMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHHUS IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mpsMoOl, OCTpBIH, TyNmoH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATD YIJIbL.

BbI4ucasTh IMHBI OTPE3KOB, TOMaHbIX.

Ilonumare ¥ HCHOAB30BATHL NPH  PpeELIEHUM 32724
3aBUCHMOCTH MEXIY €IMHHUIIAMU METPUUYECKONW CUCTEMBI MEp;

PUCYHKaAX, OIIUCBHIBATD,




SHAKOMHUTBCH C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaXKaThb

JUIMHY B Pa3IH4YHBbIX  CIMHHUIAX  HM3MEPEHUS  IpH
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.
HccaenoBary  uryppl W KOHOUTYpalud, HUCHOJIb3Ys

U (pPOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

Hpo6s. IlpaBwibHBIe W HempaBwibHbe Japodu. OCHOBHOE
CBOICTBO Apodu. CpaBHEHUE IPOOECH.

CrnosxeHue U BIYUTaHHE OOBIKHOBEHHBIX Apobei. CmernanHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-O0paTHBIC IPOOH.

Pemenne TekcTOBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

[TpumeneHne OYKB /IS 3aIMCA MATEMATHUSCKUX BBIPAKCHUNA U
MPEIIOKEHUM.

MopenupoBatb B Tpaduyeckoil, mnpeaMeTHoil dopme, C
IIOMOUIbI0 KOMIIBIOTEPA MOHATHSA M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeAIaraTh U 00CYKIaTh COCOOBI YIIOPAA0UMBaHUS APOOEii.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpPSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
NPSMYIO JUTSI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aANUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpOOM C OIOpOH Ha TIPaBHIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JIpoOM Ul *COKpalleHHs
IpoOeld M mpuBENCHHs JAPOOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEUIINX CIydasx™.

IpencraBaare 10 o0O0pa3ly CMELIaHHYIO JApoOb B BUIE
HEMpaBWJIBHOM ¥ BBIIENATH 1€y 4YacTh YHUCIA U3
HENpPaBUJILHOU IpoOH.

BoInoaHaTh apudpmernyeckne AeiicTBHS ¢ OOBIKHOBEHHBIMU
Ipo0sIMM B TPOCTBIX Cllydasx; MPUMEHATh CBOiCTBa
apu(pMETHYECKIX nelcTBui TUTST palroHaIn3auu
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY M OLEHKY pe3ylIbTaTa BBIYUCICHHH;
npenjarath ¥ NPUMEHSITh MPUEMBI TPOBEPKH BHIUNCICHUH.

IMpoBoauTh HCc/eTOBaHUS CBOWCTB Jpo0Oeil, omupasch Ha
YHUCIIOBbIE JKCHEPUMEHTHl (B TOM 4HCI€ C TIOMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,
NPUBOIMTH MPUMePbl 1 KOHTPIPUMEDPEI.

Pemath mpocreliiie TEKCTOBBIE 3a7aud, COJAEp)Kalue




JIpOoOHBIC JaHHBIC, W 33Ja4d HA *HAXOXKJECHUE YaCTH IIEJIOTO U
[EJIOTO IO €r0 YacTH; BBISABJISATH HX CXOJACTBA H Pa3Iudus ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIINBIO PHCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad IPH HEOOXOJIMMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C noMoImbI0 MeJarora OLEHUBATh TOJYYCHHBIM pe3yJbTar,

OCYIICCTBJISATHL  CAMOKOHTPONb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCIOBHUIO, HAXOAHTH OLIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOroyronbHuKn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHUK, | Pacmo3naBaThb, M300pasaTb C IIOMOIIBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIpar. MHCTPYMEHTOB M OT pYKHM, MOJEIMpOBaTh M3 Oymaru

MHOTOYTOMLHUKH | TpovrompHiK. MHOTOYTOJIbHHUKH.

(10 4.) TIoMa/s U EPUMETp MPSIMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPMBOXHTL NPUMEphI OOHEKTOB PEANbHOrO MUPA, MMEIOTIHX
COCTaBJICHHBIX M3 MPAMOYTOILHMKOB, CIUHHUIBI H3MEPEHHS opmy  mHOroyrompHuKa, NpAMOYroJibHIKA,  KBA/pata,
momae. TlepHMeTp MHOTOYTOTBHHKA, TPEYrOJbHUKA, OLEHHBATH WX JIMHEHHBIE PA3MEPHL.

BoluMcATL: TEpUMETpP TPEYTOJbHUKA, IPAMOYTOJIBHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HE0O0XO0IMMOCTH C ONOPO Ha alITOPUTM YUE€OHBIX JHCTBUI).
N300paxkarh OCTpPOYTOJIBHBIE, IIPSIMOYTOJIbHBIE u
TYNOYTOJIBHBIE TPEYTOJIbHUKH.

Ctpouthb Ha KjeryaToi Oymare KBajgparT M MPSIMOYTOJIbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBaApaTa IIyTEM
HKCIEpUMEHTa, HaOIIOAEHUs, H3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYIOJIbHHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKa3bIBaHUSA O
MHOT'OYT'OJIbHUKAX, IPUBOJAUTH NPUMePbI U KOHTPIIPUMEDHI.
HccnenoBaTh 3aBUCMMOCTS IUIOIIAAN KBaJpaTa OT JUIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPAaTHOW CETKU JUISl IOCTPOEHUS
¢buryp;  pa3domBaTh  OpPSIMOYIOJbHUK  Ha  KBaJparhl,




TPEYrOJIbHUKU; COCTABJATH (QUIYpbl M3 KBaJIpaToB U
OpSMOYTOJIBHUKOB W HAXOAWTh WX IUIOIAAb, pa30uBaTh
¢Gurypel Ha TPSAMOYTOJBHUKMA M KBAJApaTbl M HAXOAUTh HX
romaas (Ipyu He0OXOIUMOCTH C HAIPABIISIOIIEH TOMOIIBIO).
BoipaxkaTh BEIMYMHY IUIOUIAJM B PA3IMUYHBIX EIUHHIIAX
U3MEPEHUsi METPUYECKOM CHUCTEMBI MeEp, HCHOJIb30BATh
3aBHCUMOCTH MEXKIY METPUYECKUMHU EAMHUIAMH H3MEpPEHHS
IUIOMIAI TPU HEOOXOJMMOCTH C OIOPOH Ha CIPaBOYHYIO
UH(pOPMALIHUIO.

3HAKOMUTBCA ¢ TPpUMepPaMH TpPHUMeHeHHWs IUIOLAIu U
nepuMeTpa B MPAKTHUECKUX CUTyalusx. Pemarhb 3axaum w3
peaNbHOW JKU3HH, TIPH HEOOXOAUMOCTH C OIOPON HA aITOPUTM
IIPaBUIIA, 00CYKIATH Pa3INYHbIe CIIOCOObI PELLICHHS 3a/1a4.

lecaTuaHbIC
npoou
(38 1)

JlecsatnuHas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleWicTBUS C eCATHYHBIME Ipo0siMu. OKpyTIIeHHE JECITUIHBIX
Tpooei.

Pemenne TekcTOBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/1auM Ha APOOU.

IIpeacraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTaTh M 3aMUCHIBATh, CPABHHUBAThH JCCATHYHBIE ApoOU,
npeuiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAAOYMBAHUSA
JECATHUYHBIX IPOOCH.

N300pakarh JIecITUYHBIE TpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apuPMETHYECKUX
JNEUCTBUM C HATypalbHBIMH YHCIAaMH ¢ JIECITHYHBIMU
JIpOoOsIMU, TTOCJIe COBMECTHOTO aHAIIM3A.

BoeinoanaTs apudMeTHuecKre JEUCTBHS C JIECATHUYHBIMU
Ipo0sSMHU; BBIMOJHATH, NPHKUAKY HW OIEHKY pe3yjbTara
BBIYMCIICHUM.

I[pumensith cBoiicTBA apuUPMETHUECKUX ACUCTBUM  JUIs
palMOHAIM3ALMHA BEIYUCIICHUN.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHUS JECATUYHBIX IpOOeii, mpu
HE0OXOIMMOCTH C BU3YaJIbHOH OMOPOii.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX ApoOei,
OMUpasiCh Ha YHCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O IPOOSIX,




NPUBOAMTH  NPHUMEpPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKAIIUE

JpoOHBIE JaHHbIC, U Ha *HAXOXKAECHUE YaCTH LIEJIOT0 U LEJIOro
II0 €r0 YacCTU™; BBIABJIATH UX CXOJCTBA M Pa3JIMYusl.
MoneaupoBaTh XOJ PELICHUs 3aaud C MOMOILBIO PUCYHKa,
cxembl, Tabnuupl. Pa30uparh pa3ivuHble pELICHMs, 3allUCU
pELICHUH TeKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMH YHCIAMU B PEAbHBIX >KU3HEHHBIX

CUTyalusIx.
C NMIOMOIIBIO IIeJarora OIMCHUBAThb HOqueHHBIfI pe3yibTar,
OCyeCTBJIATDH CaAMOKOHTPOIJIb, IIPpOBEPA OTBCT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUMETHKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*Muororpannuku. M300paxeHne MHOrorpaHHUKoOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIl.

[IpsimoyronbHBI napamienenunen, kyo. Pa3séprkm kyba u
napajuleJenuneaa.
O06BEM Kyba, IPSAMOYTOJILHOTO Mapajuiesienunena™.

PacnozHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe [IPSIMOYTOJIbHBIN Mapaiiesenunes, Kyo, MHOrOIrpaHHHUKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OLEHHMBATH
JIMHENHBIE Pa3MEpHI.

IIpuBoauTH MPUMePBI 0OHEKTOB PEATHHOIO MUPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSMOYTOJILHOTO Mapalielenumesa,
KyOa.

M300pazkaTh KyO Ha KieT4aToil Gymare.

HccaenoBarn CBOMCTBA KyOa, MPSAMOYTOJIBHOTO
napajuleJIeNuIe a, MHOTOTPAaHHUKOB, UCIOJB3Ysl MOZEIU IIpU
HEO0OXOIMMOCTH C HaNpPaBJISIOLIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M Napajliesenunesna.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru v npodux
MaTepuasoB, o 00pasily.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOINAAb IOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Mapaijesenunesa ¢ onopoi Ha
QITOPUTM Y4YEOHBIX JIEHCTBUH; HMCCI€N0BATH 3aBHCHMOCTD
00BEMa Ky0a oT AITMHBI ero pedpa.

HaOurogats M npoBOAUTH AHAJOIMM MEXIY IMOHATHAMU




UIOMIAM U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBaTrh WCTHHHBIE W JIOKHBIC BBICKA3bIBAHUS O
MHOIOTpaHHUKaX, NMPHBOAHUTH NPHUMEPbI U KOHTPIPUMEPHI.
Pemarp 3amaun U3 peajbHON KU3HHU.

IloBTOpEeHue
1 00001IeHUE
(24 4.)

[ToBTOpEHNE OCHOBHBIX IMOHATHI M METOJOB Kypca 5 Kiacca,
0000111eHIE 3HAHUT.

BeryucasrTs 3HAYCHUS BBIPAKCHMUI, coAepKaluX
HaTypaJbHblE 4YHCIA, OOBIKHOBEHHbIE M JECATUYHBIE ApPOOH,
BBIIIOJHATh IPEOOpa3oBaHUs 4YMCENT IMPU HEOOXOIUMOCTU C
HAIPABIIIOLIEH TIOMOILBIO.

BeiOupars  cmocod CpaBHEHMs  4YMCEJI,  BBIYHCICHUHN,
NpPpUMEHATHh CBOiicTBa apudmernueckux JeHcTBUM Ui
paloHaIN3alui BBIYUCICHUH.

OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemath mpocreiilime 3agauM U3 pEAJbHOM  KU3HHU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl JJI PEIICHU 3a1a4 U3
JPYruX y4eOHbIX IPEAMETOB.
Pemiate mpocreiiiume 3agaymu
CPABHHBATBL  CIOCOOBI  pEIEHUs
PalMOHAJILHBIH CIIOCO0.

pPa3HbIMU
3a/a4H,

crocodamm,
BbIOMpPATH

6 kiaacc (e menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE€ CoACpKaAHUEC

OcHoBHbBIE BHBI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

HarypasibHble
quciaa
(30 9)

Apudmernaeckue JIEUCTBUS c MHOTO3HaYHBIMHU
HaTypaJbHBIMU 4YHCIIaMHU. YKCIIOBBIE BBIPAXKEHUS, MOPSIAOK
JeicTBU, ncnob30BaHue ckoOOK. OKpyrieHne HaTypalIbHbIX
YHCell.

Jenutenu u KpaTHBIC YMCIa; *HAUOONBIINNA OOIIUI JACIUTENH

BeimmonnsaTs apugmernyeckue AeHCTBUS C MHOIO3HAYHBIMU
HATypaJIbHBIMU YHCIaMHM, HAXOAMTb 3HAYEeHUs] YHUCIIOBBIX
BBIPAXXEHUH cO CKOOKaMU U 0e3 CKOOOK; BLIYMCJSTH 3HAYEHUS
BBIPAXEHUI, COAEPIKALUX CTEIIECHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUH YHCIIOBBIX




¥ HaMEHbIIee 00IIee KpaTHOE™.

PasznoxxeHne umcna Ha IPOCTBIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [[ereHne ¢ 0CTaTKOM.
Penienne TekCcTOBBIX 3a7ad.

BBIPA)KCHUH, IPUMEHSITH PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpY  BBIYMCICHUAX MepeMecTUTelbHOe W
coyeTarejlbHOe CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenesMTe/]bHOe CBOWCTBO YMHOMKEHUSI OTHOCUTEIBLHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX J1elCTBUI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YKCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpeAedeHHs JEIUTEIl U  KpaTHOIO,
HauOOJbIIEr0 OOIIEro JAEIUTENs M HAUMEHBILIEro OOIIero
KpaTHOTr0, IPOCTOTO M COCTABHOI'O YHUCEI; HCIOJIb30BATh 3TH
MOHSTHS IIPU PELIEHUHU 3a]1a4 (TP HEOOXOAUMOCTH € OIOPOM Ha
AJITOPUTM IPaBUIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIero
JIenuTeNss W HaMMEHBIIEro OOIIero KpaTHOrO JBYX YHCel,
QJITOPUTM PA3JIOKEHUS YHUCIIa Ha IPOCThIE MHOKUTENH.
HccnenoBath cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YHUCeJl ¢ OOPOM HAa BOIPOCHBIN IIAH.

I[IpuBoauTHL mNpUMePbI 4YHMCEI C 3aJaHHBIMM CBOWCTBAMHU,
pacno3HaBaThb BepHble M HeBepHbIe YTBEPKICHUS O
CBOMCTBAX YHCEJ, ONPOBEPraTb HEBEPHBIE YTBEPXKIEHUSA C
MTOMOMUIbIO0 KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEMJIOKeHHUs  C
MTOMOUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» [I0 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4M, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Iepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IIJIaH.
MopaenupoBaTth XOJ peElIeHHs 3aJadd ¢ MOMOUIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE pPeIIeHUs],
3alMCH  pPelleHHil TeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOMUIBIO.

Kputrnyeckn OLICHUBAaTh MOJIYYeHHBIH pe3y/abTaT, HAXOAMTh
OIMOKH, OCYHIECTBJSITH CAMOKOHTPOJIb, NMPOBepPsisi O0TBET
HA COOTBETCTBHE YCJIOBHIO.




Harasnnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*Tlepnenaukynspuble npsmble. [lapannenbHblie npsmelie™.

PaccrosiHue Mexay IOByMs TOYKaMH, OT TOYKHM JO MpPSIMOIi,
JUIMHA IyTHU Ha KBaJIPaTHOM CeTKe.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax Clydad B3aUMHOIO
PacIoIO0KEHUs IBYX NPSAMBIX.

M300paxkarth ¢ NOMOIIBI YePTEKHBIX HWHCTPYMEHTOB
KjIeTyaToll Oymare JBe IepeceKaloluecs MpsMble, JBeE
[apaJuleIbHbIE IPSIMBIC, CTPOUTH MPIMYIO, NEPIECHIAUKYISPHYIO
IAHHOM.

IIpuBoauTh NpuMepbl [apaJuIEIbHOCTH u
NEPIEHIUKYJIAPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpPOHBL. HM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHANKYISIPHBIMU CTOPOHAMH TI0 00pas3ILy.
Haxomutp paccTrossHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
IpsAMOM, JUIMHY IyTH Ha KBaJpaTHOM CETKEe, B TOM YHCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Jpoou
(32 9)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWCTBO  Jpodu,
cokpaitenue 1poodei. CpaBHEHHE U yHIOPSAA0YUBAaHUE IPOOEH.
JlecsiTuunble podu U METpUYECKasi CUCTEMA Mep.

Apudmerndeckue  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHWH. *Macmrab™,
MPOTOPLIHSL.

[TonsiTre mporeHTa. BhIymcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Permenue TekCTOBBIX 3aj1ay, COEPKAIIUX IPOOU U MPOLIEHTHI.
[TpakTnueckast padora «OTHOIIEHUE AJIMHBI OKPYKHOCTU K €€
TUAMETPY».

CpaBHMBATH M YNOPSI0UMBATH JpoOU, BHIOHPATH CHOCOD
CpaBHEHMs IpoOei.

IMpeacraBasATh JeCATUYHBIE APOOM B BHIE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHUHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHBbIE MpeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JECATHYHBIE JpoOKM MNpu  MpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoInoHaTs apudpmernyeckune aelcTBHSI ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

BeruncasarTs 3HAYEHHUS BBIPAXKECHU, COJIEpIKAIINX
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOU,  BBIINOJHATH
npeoOpa3oBaHusi IpobOel, BBHIOHPATh CHOCO0, NPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUN IS parliOHAIH3AIIN
BBIYMCIICHUM.

CocTaBJsiTh OTHOILIEHHS U IPOMOPLUH, HAXOAUTh OTHOIICHUE
BEJINYMH, JEJIUTh BETMUUHY B JAHHOM OTHOILIEHHH.

Haxoauth 3KcnepuMeHTANbHBIM NYTEM OTHOUICHHWE JIMHBI




OKpPYXHOCTM K €& Juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJISIONIEH TOMOUIBIO).

Haxonuth MacmTal 1uiaHa, KapThl U BBIYMCIATH PACCTOSHUS,
UCMOJb3Ys MacluTal ¢ ONOPOM Ha AJIFOPUTM y4EOHBIX IEHCTBHH.
OOBSICHATH, YTO TAKOE MPOLEHT, YNOTPeOIATh 000OPOTHI PEeUH
CO CJIOBOM «IPOLIEHT». BbIpa:kaTh NPOLEHTHI B JpoOsSIX U
JpoOu B MPOIIEHTAaX, OTHOIICHHUE JIBYX BEJIMYMH B IPOIICHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €T0 IPOLIEHTY.
Oxpyrasitb JApoOM W TPOLEHTH, HAXOAUTH MPHOIMKECHUS
qucen NpU HEOOXOIUMOCTH C MCIIOJIb30BAaHHEM BH3YallbHOM
OTOPBI.

Pemiath 3agauM Ha 4acTH, IPOLEHTHI, IPONOPLUH, Ha
HaxO0XeHue ApoOu (IpOIEeHTa) OT BEITUYHUHBI U BETUYUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOLeHTa), KOTOPBIM COCTaBISAET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3a71a4 Py HEOOXOJMMOCTH C HAIIPABIISIOUICH MOMOIIBIO.
H3Baexkars uHpopMamuio u3 TaOMUIl U JAMArpaMM,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHbBIE, OTIpeeIsATh
HauOoJIbIIIee M HAUMEHbIIIEE U3 MPECTABICHHbIX JaHHBIX.

Harasanasn
reoMeTpus.
Cummerpus
(6w

*QOceBast cummMmetpus. LleHTpanbHas cuMMeTpust.

[TocTpoeHne cuMMETpUYHBIX DUTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (UTypy (OTpe3oK,
JIOMaHyl0, TPEYrOJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JJaHHOM OTHOCHUTENIBHO MPSIMOM, TOYKU C
HaITpaBJISAOIIEH TOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaOILEM MUPE.
MopenupoBath 13 Oymaru JABe (UIypbl, CHUMMETPUYHBIE
OTHOCHUTEJIGHO IPSMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTYypaluH, UCIIOJIb3YSl CBOMCTBO CUMMETPHH, B TOM YHCIIE
C TOMOUIbIO LHU(POBBIX PECYpPCOB C ONOPOH Ha aIropuTM
y4eOHBIX IEUCTBHI.

Beipakenus

HpI/IMeHeHI/IC 6yKB JJIA 3alTMCH MaTEMAaTHYCCKUX BBIpa)KCHI/II\/'I n

Hcnoab3oBaTh 6yKBbI JJIA 0003HaUCHUS 4qucel, Ipu 3anrcu




¢ OykBamMu
(6w

npeiokeHuil. *bykBeHHblE  BBIpaKEHHS U YMCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBa, HAax0KJICHUE HEU3BECTHOT'O
KOMITOHEHTA. DOpMyIIBI.

MaTEMATHYECKUX  YTBEPXKICHHM, COCTaBJISITh  OYKBCHHBIE
BBIPAXKEHHUS IO YCIOBUIO 3aa4H.

HccaenoBatb  HECIIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBHI JIJIsI UX 3aITUCH.

BoIunciasTh 4MCIOBOE 3HAUYCHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOWM Ha ajJrOpUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOIIA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY>KHOCTH, ILIOMIAJN
KpPYTa; BHIMOJIHATH BHIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocraBiasaTh (OpMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; MPOU3BOJUTEIBLHOCTh, BpeMs, O00BEM paboOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyIam.

Haxoauth  HEU3BECTHBII  KOMIIOHEHT  apU(PMETHYECKOTo
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYroJIbHUK, IIpUMEpPEL YETBIPEX YT OJIbHUKOB.
[IpsMoyronbHUK, KBagpaT: CBOHCTBa CTOpPOH,  YIJIOB,
JMaroHanei.

I/I3MepeHHe YTJIOB. Bugsr TPECYTrOJIbHUKOB.

[Tepumerp MHoOroyroipHuka. [lnomanps ¢urypsl. dopmysnst
nepuMerpa M IUIOWAAM HpsiMoyrojibHUKa. llpubnmxénHoe
U3MEpEeHUe Mo u GUryp.

*TIpaktuueckas padora «Ilnomans kpyran™.

N300paxkaTt, Ha HEIWHOBAHHOW U KJeT4yaTroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMU CBOICTBaMH: C
NapaJuIeIbHBIMU, TEPHEHANKYISIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEAPEHHBIM TPEeyrojabHUK.
IIpennarars 1 00CyK1aTh CNOCOOBI, ATTOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOIIOJCHUE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOI HA BOMPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHUSI O TMPSAMOYTOJIbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YKClle B MHOIOYIOJIbBHUKE, CPABHUBATBL YIJIbI; PACHO3HABATH
OCTpbI€, IPSIMbIE, TYIbIE, pa3BEPHYTHIE YIJIBL.

PacnosnaBars, n300paxartp OCTPOYTOJIbHBIM,
MIPSAMOYTOJIBHBIN, TYIOYTOJIBHBIN, paBHOOEPEHHBIH,




PaBHOCTOPOHHUI TPEYroJbHUKM (Ipd HEOOXOJUMOCTH C
UCIIO0JIb30BAaHUEM BU3YaJIbHOM OMOPBI).

BbruncasarTs HEPUMETP MHOT'OYTI'OJIbHUKA, I101Ia1b
MHOI'OYTOJIbHUKA pa30MeHHEM Ha MPSIMOYTOJbHUKHU, Ha PABHbIE
(GUrypel, HUCHONb30BATh METPHUYECKUE EIUHMIBI HU3MEPEHHS
JUIMHBI U IUIOLIA/IU C OMOPOI Ha aJITOPUTM Yy4eOHBIX EHCTBUI.
Hcnoab3oBaTh NpuOIMKEHHOE H3MEPEHHE JUIMH U IIJIOLIIEH
Ha Kier4aro Oymare, NpuOMMKEHHOE W3MEpPEHHE [UIMHBI
OKPYKHOCTH, IJIOLIAU KPYyTa.

IHoaoxxkuTEIBbHBIE H

]_[eJ'IBIe qucjia. *MOI[y.]'IL quciia, IeoOMCTpUYICCKasd

IIpuBOAMTH NMpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU

OTpHNATEe/IbHbIE  |MHTEpHpeTalys MOMyIs. YKuCI0BbIe IPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCEL.
quciaa TonokHTeNbHBE 1 OTpUUATENbHBIE umcia. Cpashenie | 300PaKaTh UEIbIC UMCIA, IONOKUTEILHBIC H OTPHIATCIHHBIC
(40 ) TIOJI0KUTENBHBIX U OTPULATENbHBIX uncel. ApudmMerudeckue |G  TOIKaMH  Ha  HHCIOBOM  NPSAMOH,  MCIIOJL30BATH
JIEHCTBHS C TI0JI0KUTEILHBIMU U OTPULIATEILHBIMY iciamy, | TACIOBYIO HPAMYIO UL CPaBHCHIS HHCCIL.
PelweH1e TEKCTOBbIX 3/1a1. IpuMeHsT, NPABWJIA CPABHEHHUS, YHNOPSAOYMBATHL IEIbIE
qucia; *HaXoAUuTh MOTYJIb yucaa™.
@®opMyIMpPOBAThH NPABUJIA BLUUCICHUS C OJI0KHTEILHBIMU U
OTPHIATENbHBIMA YKCIAMH, HAXOAMTH 3HAYEHHMS] YUCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXMTENGHBIMH M  OTPHIATEIBHBIMH YUCIAMH  TIPH
HE0OXOMMOCTH C OTIOPOii Ha AITOPHTM IPaBUIIA.
IpuMeHsITL  CBOWCTBA CJIOKEHHS W yMHOXEHHS  JUIS
npeoOpa3oBaHMs CYMM U MTPOU3BEICHUM.
Ipeacrasaenne  |[IpsaMoyronbHas — CHCTEMa  KOOPAMHAT HA  IUIOCKOCTH. OOBACHATL M HWJUIIOCTPHPOBATHL MOHATHE IPAMOYTOIbHOM
JAHHBIX KoOpaMHATHI TOUKU Ha IJIOCKOCTH, abCIycca ¥ OpAMHATA. CHUCTEMBI ~ KOOpPAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIe AUATPAMMBL. TEPMHHOJIOTHIO; CTPOUTH Ha KOOPIMHATHOMN MIIOCKOCTH TOUKH M

[TpakTnyeckas pabdora «IlocTpoenue quarpamm.
Pemenne  TEKCTOBBIX  3a4ay,  COAEpXKAIIMX
IpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpammax.

JaHHBIC,

¢burypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.

Yurarb cTonb4aTsie u KpYyroBbl€ JarpamMmmBbl;
HHTEPNPETHPOBATH JTaHHBIE; CTPOHUTH cTosiouaThie
JMarpaMMmBbl.

Hcnoab3oBaTh MH(POPMALUIO, TIPEICTABICHHYIO B TabIuIax,




Ha JuMarpamMmax JUis pelieHHs] TEeKCTOBBIX 3a/Jady M 3aj]ad u3
peanbHON KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
9 9)

*TIpstMOoyTroJIbHBIN MapajuieNienuiel, Ky0, npusma, nupamuia,
KOHYC, OWIuHAp, Imap u  cdepa. N3o0pakeHune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPAaHHUKOB, [IWJIMHApPA U KOHYCA.

[TpakTuyeckas pabota «Co3znanue Mojenei
POCTPAHCTBEHHBIX (QUTYPY.

[TonsitTue o0bEMa; eauHuLbl u3MepeHHs o0bEMa. OOBEM
MPSIMOYTOJILHOTO Tapajuieienumnena, kyoa, opmyisl 0obéMa*™.

Pacno3HaBaTh Ha  uepTekax, pHUCYHKaX, OMHCHIBATH
UpaMUy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOJEJTHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU H JIP.
¢ Hampasisitouiei nomoiupto. [IpuBoANTH MpUMepbI 0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHUE,
MOJIEJIMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TECII, BHISIBJIATH CXOACTBA U Pa3JIN4Ms:
MEXIy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBath pa3BEPTKM Mapasuieienuiena, Kyoa, MpU3MBIL,
IIMPaMMJIbl, KOHYCA, WINHIPA; KOHCTPYHPOBAThH JJAaHHBIC TElla
U3 pa3BEPTOK, CO3JaBaTh MX MOJEIU C HalpaBJsoLei
ITOMOUIBIO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHbBIX
JIEUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOTIOIPaHHMKOB,
JaMeTp miapa.

Boruncasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiesenunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapauIeIeIUIEIOB; peliaTh 3a4a4i C PEAJbHBIMUA JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

IMoBTOpEHME,
00001IEHME,
CHCTEeMATH3 AU

(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcOoB 5 U 6
KJ1accoB, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUMH.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZeprKaIIMX
HaTypalbHBIC, LIEJIbIE, IIOJIOKUTEIBHbBIE U OTPULATEIbHBIC
YyHuclla, OOBIKHOBEHHBIE U JECSATHYHbIE JpOOU, BBIIOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH NMpPHU HEOOXOJUMOCTH C




HaIIPaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmoco®  CpaBHEHHsS ~ 4YMCE,  BBIYMCIICHHI,
NPUMEHATh CBOWCTBA apu(PMETHUYECKUX JCHCTBUH  JUIs
panMoOHaNN3alUY BBIYUCICHUI.

Pematy mpocreiilime 3agauM U3 pEaJbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUS 3a1ay U3
JIPYTUX MPEIMETOB.

Pemars npocreiimme 3a1a4u pasHbIMU CIIOCOOAMH.
OcyniecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMONIIPOBEPKY pe3yibTaTa BRIUNCICHUM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3zBanue

pa3aena (TemMbl)
Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YyYAKIIHUXCS

4acoB)
Yucna u [TonsATHE palOHAIEHOTO YHCIIA. CucreMaTH3UpPOBATH U odoramarhb 3HAHUS 00
BbIYHCJICHHS. ApudmeTrnueckue IEHCTBUS C pPalUOHAIBHBIMH YHCIAMHU. | OOBIKHOBEHHBIX U JCCSITUYHBIX APOOSX.
PanuoHanbHbIE CpaBHeHUe, YIOPSI0YMBAHUE PAITUOHATLHBIX YHCEIT. CpaBHUBATH M yNOPSIA0YUBATHL APOOU, TpeoOpa3oBbIBas MPU
ymciaa CTeneHb ¢ HaTypallbHBIM TIOKa3aTeJIeM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 u)

Pemennie ocHOBHBIX 3ajjad Ha ApoOU, MPOLIEHTHI U3 PeaTbHOU

MIPaKTHUKHU.

[Ipu3Hakn  1€TUMOCTH,  PA3JIOKEHHUS
HAaTypaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH. IIpsmas
IIPONOPLIUOHAIBHOCTH.

MHOXUTECIN

OOBIKHOBEHHBIE B JIECSITUYHBIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB.

IlpumensaTe  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHUS 3HA4YeHHIl APOOHBIX BbIPasKeHMM, COIEpKAILUX
OObIKHOBEHHBIE M  JECATUYHBIE JpOOU: 3aMEHSATh IpHU
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpAXXEHUE K (opMe,
HauOonee yNOOHOM i  BBIYMCIEHHH, MpeoOpa3oBBIBATH
JIpOoOHBIE BBIPAKEHUS Ha YMHOXKEHHE U JIeJICHHE JECATUYHBIX




Ipo0Oeil K MEHCTBUSAM C LEIBIMU YuciIaMu (IpU HEOOXOTUMOCTH
C HaMpaBJISAIOUICH TOMOIIBIO).

IIpuBoauTHL 4YMC/IOBble U OYKBEHHbIE NMPUMEPbI CTCIICHU C
HATypaJIbHBIM TIOKa3aTejieM, OOBACHSAS 3HAYEHUS OCHOBAHUS
CTEIIEHU W I0Ka3aTellsl CTENEHU, HaXOUTh 3HAYEHUs CTEICHEN

Buza @' (2 — mo6oe PAIHOHAIBHOE YHCII0, N — HATYPATbHOE
YHCII0) C ONOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.

[TonumaTe cMbICa 3anMcH OOJBIIMX YHCEJ C NOMOIILIO
AeCATHYHBIX Apoleil U cTeneHel ynciaa 10, IpUMEHATH UX B
peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKYU JAECTUMOCTH, PA3JIOKEHHUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

Pematr mpocreiilime 3aJauM  Ha  4YacTH, IIPOLIEHTHI,
IPONOPINH, HA HaXOXKIEHHE APOOH (IPOLEHTA) OT BEITHMUMHBI U
BEJIMYMHBI 10 €€ apobu (mpoueHTy), Apobu (mpoleHTa),
KOTOPBIM COCTABJISIET OJHA BEJIM4YMHA OT apyroi. IlpmBoamnTs,
pa30upaTh, OEHUBATDH PA3JINYHBIC PEILICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacniozHaBaTh M O00BACHATH, ONMPAsACh Ha OIPEICIIECHU,
IpsIMO TPONOPIHOHATIbHBIE M OOpPaTHO MNPONOPLHOHATIbHbBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOTUTH MPHMeEPbI dTHX
3aBUCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
Ha  Ipo0M, TNPOLEHTHI, TNPAMYKW H  00paTHYIO

MNPpONOPUMUOHAJIBHOCTH, IIPONIOPIUHA.

AuredOpanyeckue
BBIPasKeHU S
(27 9)

bykBennble  BelpaxkeHus.  IlepemenHble.  JlomycTtumeble

3HAYEHUs NepeMeHHBIX. DOpMyIIbL.

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, paCKphITHE CKOOOK
Y TIPUBE/ICHUE MOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEIIEM.
MHoOrousneHsl. Cnoxenue,

BbBIYUTAHUC, YMHOXCHUC

Osaanern HA 0a3zoBoM YPOBHeE anredpanveckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NPHMeHSITh €€ B IIpolecce
OCBOEHHS y4eOHOr0o MaTepHana.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHHMH IMPH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITTOJHATH BEIYMCICHUS 110 (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIOr0 BhIPAKEHHsSI B MHOTOUJICH




MHOrouwieHoB.  DOopMmyisbl  COKPAIIEHHOIO  YMHOXKCHMS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOIOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OpPMYyJbl KBaJapara
CyMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO
UH(pOPMALIHUIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
myTéM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTENS, TPUMEHEHHS
GopMynBl  pa3sHOCTHM  KBaApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensitb 1peoOpa3oBaHUE MHOI'OWIEHOB JJIsl PELICHHS
Pa3JIMUHBIX 3aaa4 M3 MaTC€MaTuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON MPAKTHKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHSI MAaTEMATUKU.

YpaBHeHust
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, npaBuia npeoOpazoBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JIuneliHOe ypaBHEHUE C OJHOU MTEPEMEHHOMN

MEPEMEHHOM, pELICHNUE JIMHEUHBIX YpaBHEHUH. Pemenune 3a1a4
C TIOMOIIBIO YPaBHEHHUH.

*JIuHeliHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JIMHEWHBIX YPaBHEHUW C ABYMS MEPEMEHHBIMU.
Pemenue cucreM ypaBHEHUH CMOCOOOM TIOJICTAHOBKH U
CIIOCOOOM CIIO’KEHHS.

Pemiath JMHEWHOE YypaBHEHHE C OJHOW IIEPEMEHHOM,
NpUMeHss NpPaBWJA IEpexofa OT MCXOIHOTO YPAaBHEHHS K
paBHOCWIBHOMY eMmy Oonee mnpocroro Buia. IIpoBepsiTs,
SBJIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMUSI.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOIMIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTponTh B KOOPJMHATHOM IUIOCKOCTH TIpaduK JUHEHHOrOo
YpaBHEHUS C JIByMS MEPEMEHHBIMH (MpU HEOOXOJUMOCTU C
UCMOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELIECHUs YPAaBHEHUS.

Haxonuth pemeHme CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JIBYMsI TIEPEMEHHBIMM C OINOpPOW Ha alNroOpuUTM Y4eOHBIX
JIEUCTBHIA.

CocTaBJsiTh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHH 110
YCIOBUIO 3aJa4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayd TOJY4YEHHBIM pe3ylbTaT C ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.

Koopnunara Toukm Ha mnpsmoi. YHCIOBBIE NPOMEXKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU

HN3o00paxkarsb Ha KOOPJIWHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIydd, OTPE3KH,




DYyHKIUH
(24 4)

[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUVIOCKOCTH. [Ipumepsl
rpadukoB, 3agaHHBIX (opmymamu. YUrteHue rpaduKOB
peanbHbIX 3aBUCUMOCTEHN.

[Tonstue Qynkmuu. I'padux dyakuun. CBorcTBa (PYHKIUH.
JIuneiinas  gynkuus. [loctpoenwe rpaduka THHEHHOU
¢byukuuu. 'paduk pyakmun y = kX + b.

MHTEPBAJIbI; 3aIUCHIBATH UX Ha aIreOpanyecKoM s3bIKE.
OTMeyaTh B KOOPAWHATHON MJIOCKOCTH TOYKU 110 33JJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKHd HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJamMH, B TOM YHCJIE C MOMOIIbIO HHU(PPOBBIX
nabopaTropuil.

IIpumeHsiTh, M3y4YaTh NPEHMYILIECTBA, MHTEPHPETHPOBATH
rpaduUecKuil criocod mpencTaBIeHHs U aHAIM3a Pa3HOOOpa3HOM
KHU3HEHHOU MH(pOpMaIUu.

OcBanBaTh Ha 0a30BOM YpOBHE MOHATHE (PYHKIIUH, OBJIAICBATh
(GyHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBath JUHEHHYIO QyHKIUIO Y = KX + b, onuceiBaTh
¢€ CBOWCTBA B 3aBUCUMOCTH OT 3Ha4eHHI ko3 duimentos K u b
(pu HEOOXOUMOCTH C OMOPOM Ha AITOPUTM MPABUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIUU Y = KX + b
Hcnoab3oBate 1HMGPOBBIE pecypchl Uil [IOCTPOEHUS
rpadukoB QyHKUIUN U U3y4YEHUS UX CBOICTB.

IIpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEW B peEajbHBIX
mpoleccax U sSBJICHUSIX.

IToBTOpPEHME
u 00001menne
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
000011eHIE 3HAHHI.

BbiOuparh, mNpUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHMH,  pelIeHHs
ypaBHEHUH MPU HEOOXOIUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcymiecTBIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUA U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IMOCTPOCHUU.

Pematy mpocreiilime 3agauM U3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHHUA Ul PEIICHHs 3a1a4 U3
JIPYTUX MPEeIMETOB.

Pemiate mnpocreiiliye TEKCTOBbIE 3a1a4H, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4U.

8 knacc (He menee 102 )




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

Yuciaa u
BBIYHCJICHHS.
KBaaparusie
KOPHH

(154)

KBanpatuslii  kopenb w3  uucina.  *[lonstue 00
HppallMOHAILHOM  4Hcie.  JlecATUYHbIE  MPUOIMKCHHS
HUPPALMOHATIBHBIX YKCETT.

JlelictButenpHble yncia. CpaBHEHHE JIEHCTBUTEIIBHBIX YACET™.
Apudmernaeckuii KBaApaTHBIA KOPEHb.

YpaBHeHUE BUIA X° = a.

CsaoiicTBa apu(METHIECKIX KBaJ{paTHBIX KOpHEH.
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKCHUM,  COICPIKALINX
KBaJpaTHBIEC KOPHHU.

@opmMyIHpoBaTH oNpeeaeHHe KBaJIpaTHOTO KOPHA U3 4HCIa,
apu(METUYECKOr0 KBaJPAaTHOTO KOPHs MPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsiTH OllEpalMIO HU3BJICYECHHsS KBAaJpPAaTHOIO KOPHA W3
YKCIla, HCMOJb3YS IIPU HEO0XOJUMOCTU KAJIbKYJISTOP.
OuenuBaTh KB3JpaTHbIE KOPHU LEJIBIMH YUCJIAMHU U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSJAOYMBATBL  PAllMOHAJIbHBIE U
HppauOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAAPATHBIX
KOpHEH npy He0OXOAMMOCTHU C HAaIPABJISAIOIIEH TOMOLIBIO.

UccnenoBary ypaBHEHHE X2 = d, HaxOIWThb TO4YHBIE U
npuOmKkEéHHBIC KOpHU ipu & > 0.

HccnenoBarh, cBoiicTBa KBAaJpPaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIB30BAHUEM KaJbKYJIATOpA
(KoMTIBIOTEPA).

IlpuMenaTs CcBOMCTBA apH(MeTHYECKHMX KOpHEH 1/
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATL mpocreiimme npeodpa3’oBaHUs  BBIPAXKEHUU,
CoZIepXKalIMX KBaJgpaTHbIE KOpHU. BeIpakaTh NepeMeHHbIE U3
reoMeTpHuecKuX M pu3ndeckux (GopMys npu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HaYEHUS BBIPAKECHUN, COACPKALIUX KBAIpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUs 3a7ad dJEMEHTapHbIE
MIPEJICTABJICHUS], CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HaKOMUTBCA C UICTOPUEH pa3BUTHS MATeMATHKH.

Yuciaa n

Crerens ¢ IO CJIBIM ITOKAa3aTCIICM. CTaHI[apTHaH 3alrcCh 4ucia.

®opMyJIMPOBaTH ONpeaeIeHHe CTEIIEHU C LIEIBIM IT0Ka3aTeIeM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pa3mepbl 00BEKTOB OKpyKarIiero Mupa (0T 3JIeMEHTapHBIX
YacTHUIl 10 KOCMUYECKUX OOBEKTOB), IUTEILHOCTD IPOIIECCOB
B OKpYXaroIlleM MHUpE.

CBolicTBa CTEIIECHH C IIeJIBIM ITOKa3aTeleM.

(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YHCEN B
craHgapTHOM Bujae. CpaBHMBAThb 4YHCIIa M BEJIMYUHBI,
3aMucaHHbIe ¢ UCTIOIb30BaHueM creneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAaHAAPTHOM BHAE JIA
BBIPQXEHHUSI pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKpYXKaroIlleM MHUpE.

®opMyIHPOBATH, 3ANMUCHIBATHL B CUMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOICTBA CTENEHU C LEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA  CTENEHHW s IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpKAIIUX CTENEHU C IIeJIBIM TOKa3aTeleM C
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHPopManuu. BbIMOJHATH
AeHCTBHS C YHCIAMHU, 3alMCAHHBIMU B CTAHJAPTHOM BHJIEC
(YMHOXXEHUE, JICIICHUE, BO3BE/ICHUE B CTCTICHB ).

Auredpanyeckue
BBbIpaKeHHs.
KBagparubii
TPEéXwiIeH

(S4)

KBagpartuslii TpéxwieH. Pa3noxxeHue KBagpaTHOro TpEX4seHa
Ha MHOXUTEIIH.

Pacno3naBarb  KBaJpaTHbId  TPEXWIEH, YCTAHABIMBAaTh
BO3MO’KHOCTB €0 Pa3j0oKEeHHsI HA MHOKUTEIH.

PackaaapiBaTh Ha MHOMKMTEJIM KBAJPATHBIM TPEXWICH C
HEOTPUIATENbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPOI Ha AITOPUTM TPABUIIA.

Auaredpanyeckue
BbIPasKeHM .
Auare0dpanveckas
Apoob

(1549)

Anrebpanueckast ApoOb. JlomycTUMbIE 3HaYEHUs IEPEMEHHBIX,
BXOJIIMX B anreOpandeckne BbIpaxkeHus. OCHOBHOE
cBOMCTBO anreOpanyeckoit Apodu. CokpaiieHue Apooeil.
Crnoxenwue, BBIYMTAHUE, YMHOKEHUE U JICTICHHE
anreOpandyeckux apoGeil. IIpeoOpa3oBaHue BbIpakeHHIA,
coJiepKaIux ajaredopandeckue apoou.

3anuceIBaTh anreOpanueckue BeipakeHus. Haxoaurb o0nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbInoHATL YKCIIOBBIE MOJCTAHOBKU U BBIYHCJISATH 3HAUCHUE
JpoOH, B TOM YHCIIE C TTOMOIIBIO0 KATBKYJISITOPA.
®opmMyanpoBaTh OCHOBHOE CBOICTBO anredpandeckoi apoou
U IPUMEHATH €T0 715 peoOpa3oBaHus 1poOeit.

BoInoJHATL JedcTBUSE ¢ anreOpandyeckKuMu JApoOsSMHU TpU
HEOOXOIMMOCTH C HampaBistonield momoribio. [IpumMeHsaTsh
npeoOpa30BaHus BBIPAXKEHUN JUIS pelleHus 3a/1ad. BeIpamkaTth
nepeMeHHble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OMHCHIBAIOIIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagparnoe ypaBHeHue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopMyia KOpHEW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#,  CBOIAIIMXCA K  KBaJpPaTHBIM.
[pocreiimme ApoOHO-paLMOHANIEHBIE YPAaBHEHUSL.

Pemlenne TEKCTOBBIX 3aJad € TOMOLIBIO  KBAJPATHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJpaTHbIC YPAaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJApaTHOIO YypaBHEHMS;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHbIE U HENOJHbIE (C
UCITIOJIb30BAHUEM CIIPABOYHON MH(POPMALINN).

IIpoBoauTs  mpocTeimiMe  HCCACAOBAHMA  KBaJPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM IEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBHJIA.

Habnronate M aHaJIM3MPOBATH CBSI3b MEXKAY KOPDHAMH U
K03 pULHEHTaMU KBaJPaTHOI'O YPAaBHEHHUSI.

*TIpuMeHsTh TEOpEMY Buera TS pelenus
3a/1a4 (C UCIOIB30BaHUEM O0Opa3ia)™.

Pemats TekcTOBBIE 3aJa4H  aNreOpanvyeckuM CHOCOOOM:
HEPEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIIOBHUS 3aJaud K
aireOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHUs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisIOIIEHd  [MOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHH

(13 v)

JluneiiHoe ypaBHEHHME C JABYMS NEPEMEHHBIMH, €ro rpaguk,
IIPUMEPBI PELICHNS YPABHEHUM B LICJIBIX YUCTIAX.

Pemenne cucrteM [ByX JIMHEWHBIX YPaBHEHUN C JIByMs
nepeMeHHbIMU. lIpumepsl pelleHHs CHUCTEM HEJIMHEWHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

*T'paduyeckas  uHTEepHpeTalus  ypaBHEHUS C  JIBYMs
MIEPEMEHHBIMH U CUCTEM YPABHEHHH C ABYMs IEPEMEHHBIMU ™.
PerreHne TeKCTOBBIX 3314 C IIOMOILBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JUHEIHBIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHUH, B TOM 4MHCIE
ucnoab3ysi uudposbie pecypcsl (IpU HEOOXOAUMOCTH C
OIIOPOil Ha aIrOPUTM Y4eOHBIX JeHCTBUIA).

PazanuaThs napajuiebHbIE U NEPECEKAIOIINECS MPSMBIE 110 UX
YPaBHEHHUSM.

Pemiath cucCTeMbl JBYX JIMHEHHBIX YpaBHEHHH ¢ JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

PemaTtp npocTeiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsSOLIeH
MTOMOUIBIO.

*TIpuBoauTh rpaguyeckyl0 HMHTEPNPETAlMI0  PEIICHUS




YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JBYMsl IEPEMEHHBIMU. *
Pemath TekcTOBBIE 33a1a4HN AIreOpaMueCKUM CIIOCOOOM.

YpaBHenust YucnoBble HEPABEHCTBA U UX CBOMCTBA. dopmyMpoBaTh cBoiicTBa YHUCIIOBBIX HEPaBEHCTB,

U HepaBeHCTBaA. HepageHcTBO ¢ 01HOM NepeMeHHOM. JIMHEHbIE HEPaBEHCTBA C | LIUIIOCTPUPOBATH UX HA KOOPIUHATHOM IIPSIMOM.

HepaBencrTBa OIHOM TmepeMeHHOM u ux peweHune. Cucremsl JuHEWHBIX | [IpUMeHSATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.

(12 v) HEPABEHCTB C OJIHOW IMEPEMEHHOM U UX PEUIEHUE. Pemiath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue pemieHus JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | M300paxarh pelleHrne HepaBeHCTBA Ha YMCIIOBOM MpSAMO.
Ha YMCJIOBOM IIPSIMOM. Pemiathb cUCTEMbI JIMHENHBIX HEPABEHCTB, U300paXkaTh peleHue

CUCTEMbl  HEpPaBEHCTB  HA  YHUCJIOBOW  MOpSIMOA  1IpH
HEO0OXOMMOCTH C BU3YyaJIbHOM OMOPOH.

DOyHKUMH. [Tonstue ¢ynkuu. OO6nacTh ompeneneHus U MHOXKeCTBO | Mcmoab3oBaTh  (PYHKIHMOHAIBHYIO ~ TEPMHHOJIOTHIO M

OcHoOBHBIE 3HaueHui QyHknun. CriocoOwl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'paduk dyskuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BuIYHCAATH 3HAYeHMs QYHKIUHN, 3aJaHHBIX (GopMylaMu (IIpH

(S v) rpaduxke. HEOOXOJUMOCTH HCIOJIB30BaTh KaJbKYyJATOp); COCTABJIATH
TAOIUIbI 3HAYEHHI (YHKITUH.
CTpouTh 0 TOYKaM rpaguku GyHKIUH.
OnuceiBaTh cBOlcTBa (QYHKIIMH Ha OCHOBE €€ rpaduyecKoro
NpEJCTaBICHUsT MpU  HEOOXOAUMOCTH C  HalpaBIsOLIEH
MIOMOLIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.
HccaenoBarh npuMepbl TrpaduKoOB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBOMCTBAMHU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHHS KX CBOWCTB

DOYyHKIUH. Urenne wu mnoctpoeHue rpadukoB Qynkuuid. [Ipumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIMY 3HaUEHUE OJTHOM U3

YucsoBbie rpadukoB PyHKIUN, OTPAKAIONIUX PEAbHBIE MTPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO IPYTOH.

bynkumnn OyHKINH, OIIMCHIBAIOIIE MPAMYIO 51 oOpatHyto | B HeclnoXHBIX ciydyasx BbIpazKkaTh (POPMYJIOH 3aBHCHMOCTH

99 MPOIOPIIMOHANIEHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mexay BEIUYMHAMH.




I'padux pynkuum y

X2

k
Oyaxmmuy = X2,y = X, Y = Vx, Y == *rpaguueckoe
pelieHue ypaBHEHH U CUCTEM YpaBHEHUM. ™

OnuchiBaTh XapakTep W3MEHEHMs OJHOM BEIUYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3HaBatrh BuIbl u3ydaemblx (QyHknmii. Iloka3biBaTh
CXeMaTH4YeCKH TII0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpauKoB byHKuni BUJA! y = X4, y = X,
RRAE

Hcnoab3oBarh PyHKIHOHAJIBHO-TPA(HUYECKHUE
npeacTABJIEHHS IS PEIICHUS U UCCIIEI0OBaHUS YPABHEHUM U
CHUCTEM YpaBHEHUM.

I[IpumensiTe MppPoBBLIE pecypehbl Ui NOCTPOSHUs I'padUKOB

GyHKIMIA.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 00001IeHNEe 3HAHNN.

IlpuMeHATH C€HOCOOBI CPABHEHUS YHWCEJ, BBIYMCIICHHI,
peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcylmiecTBJIATh CAMOKOHTPOJIb BBIINOIHIAEMBIX JCHCTBUM U
CaMOTIPOBEPKY pe3yibTaTa BBIYMCICHUN, MPEOOpa3OBaHMUI,
MOCTPOCHUH.

Pemiatp 3agaum W3 peaJibHOM KU3HM, TPUMEHSATH
MaTeMaTU4YeCKHe 3HaHUs [UIsS pelieHus 3agad U3 JApYyrux
MPEMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOLI
peIIeHus 3a1a4u.

9 kjaacc (ae meHee 102 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yucna u ParmmonanbHbie uncna, *uppanoHaNbHBIC YHCTa, KOHEUHbIE U | Pa3BuBaTh mpeacraBjieHHsi O 4YHCIaX: OT MHOJXECTBA
BbIYHCJICHHS. OecKOHEeuHbIe JIECSITUIHBIE Ipoou. MHO0K€eCTBO | HATYpaIbHBIX YUCEN JJO MHOKECTBA JCHCTBUTEIHHBIX YHCEIN.




JeiicTBUTEIbHBIE
qucaa
O w

JNEUCTBUTEIBHBIX ~ YHUCEN, JEHUCTBUTEIBHBIC YHCIA  KakK
OecKOHeuHble JeCSITUYHbIE JpoOu. B3auMmHO onHO3HAYHOE
COOTBETCTBUE MEKJIYy MHOXKECTBOM JICUCTBUTEIIBHBIX YUCET U
MHOKE€CTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHeHHE  JIGHCTBUTENBHBIX  YHUCEN,  apU(MeTHUYeCKue
JEeUCTBUS C NEMCTBUTEIILHBIMU YUCIIaMuU.™

[Tpubnmxénnoe 3Ha4YCHUE BEJINYMHBI, TOYHOCTb
MPUOTMKECHUS.

Oxpyrnenne wuyucen. Ilpuxkuaxka U OLEHKa pe3ylbTaToOB
BBIYMCIICHUM.

O3HaKOMUTBCHA c BO3MOKHOCTBIO MPEACTABIICHUS
JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOM ACCATUYHOU TpOOH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHHUS PAlMOHAIBHBIX |
HMppaloOHaJbHBIX YUCE.

*3anucbIiBaTh, CPaBHMBAThH " YHOpPsSi10YMBATh
JIeHCTBUTENIbHEIE YHCIa™,

BbInoaHATL, codeTas YCTHbIE W IHMCbMEHHbBIE IPUEMBI,
apudmernyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUYCHHUS CTEINCHEM C IeJIbIMH MOKa3aTeIIsIMHU H
KOPHEH; BRIYUCJISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JECHCTBUTEIBHBIX
Yyuces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBAaTHL M [eJaTh BBIBOABLI (IOCJE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPUOIMKCHUS JIEHCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIbHBIE YNCIA, BBINOJHATH MPUKUAKY
pe3ynbTaTa  BBIYMCICHUN, ONEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPKEHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOn
(14 v)

JIuneitHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K
JINHEWHBIM.

KBagpatHoe ypaBHeHue. PelmieHue ypaBHEHM, CBOISIIMXCS
K KBaJpaTHbIM. bUKBaipaTHbIC ypaBHEHUSI.

*IIpumepbl pelIeHus ypaBHEHMH TpeTbe M ueTBEPTOU
CTeneHel pa3IoKeHUeM Ha MHOKHUTEIH. ™

Pemennie npoOHO-paliMOHANBHBIX YPaBHEHUH.

Perrenne TeKCTOBBIX 3a/1a4 areOpandeckuM METOJIOM.

OcBauBaTh, 3alOMHHATL M MNPUMEHATH Trpaduyeckue
METO/IbI TIPH PEIICHUH ypaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JEeNCTBUN).

Pacno3naBats 11e1bI€ U IPOOHbBIC YPaBHEHMUS.

Pemats JMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpocTellne JpoOHO-palllOHATIbHbIE
yYpaBHEHHS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cy:KIaTh WX M pelarh TEKCTOBBIC 3aJaudl Pa3HBIMU
croco6ami.

3HAKOMUTHCS € HCTOPHEH Pa3BUTHS MaTEMATUKU

YpaBHeHust

JIuHeitHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpaduK.

OcBauBarb u NPpUMCHATDH HpI/IéMBI pemieHusd CUCTEMBI ABYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 4)

Cucrema AByX JMHEMHBIX YpaBHEHHUH C ABYMs IEpEMEHHBIMU
n e€ peuieHue. PernieHue cucrteM ABYX YpaBHEHHM, OJHO W3
KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTEINEHH.
I'padmueckas uHTEpHpeTalMsi CUCTEMbl YPaBHEHHH C ABYMs
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

JIMHEHHBIX ypaBHeHI/Iﬁ C AByMs MECPCMCHHBIMU U CUCTCMBI IBYX
YpPaBHEHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS IMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBaTh (QYHKIMOHATHHO-TPAQUUYECKUE TPEICTABICHUS
JUISL pelieHus ¥ MCCJIe/IOBAaHMsl YPABHEHUH U CUCTEM.
AHAJIM3HPOBATH TEKCTHI 3224, pellaTh UX aIredpandecKuM
CHOCOOOM: MePeXOAuTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoil MOAEIH MyTEM COCTABIICHUS CHCTEMBI
YPaBHEHUI; pemaTh COCTaBJICHHYI0 CHCTEMY YpPaBHCHHUI;
HHTEPNPETHPOBATH PE3YIIbTaT.

3HAKOMHUTBCS ¢ UCTOPHEH PA3BUTUS MAaTEMaTHKU

YpaBHeHust

U HepaBeHCTBA.
HepagBencrBa
(16 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPAaBEHCTBA C OAHON EPEMEHHOMN U UX PEILICHHUE.
Cucrembl JTMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX
peuieHue.

KBagparHble HEpaBEHCTBA U UX PEILICHUE.

I'padmueckass  WHTEpHpeTanusi HEPABEHCTB H  CHCTEM
HEPABEHCTB C JIByMS [IEPEMEHHBIMU.

Yurarb, 3anucbiBaTh, INOHHMAaTh, HHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinosHsaTh 1peoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh IS
1peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbBIEC U KBaJPAaTHbIC HEPABEHCTBA.

Pematrh,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBI  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAaIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh pelieHre HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YHUCIOBOM TPAMOH, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, HCHOJIb3Ysl TIpaduyeckue
IIPEJICTaBIICHHUS.

OcBanBaTb W TPUMEHATHL HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33[a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpartnunas Qynkuus, e€ rpaduk u cpoiicrBa. Ilapaboina,
KOOP/AMHATHI BEPIIMHBI ApabOoIIbl, 0Cb CHMMETPHH MapadoIbl.
Crenennble QYHKIIMHA C HATYPAIbHBIMUA TTOKa3aTeNssMH 2 # 3,
uX rpauKu 1 CBOMCTBA.

Ipadukn Gyaxmmit: y = kx, y = kx + b, ,y = ax, y = ax’,

Pacno3naBarh BHIBI H3y4aeMbIX (YHKIHUI; HILIOCTPHPOBATH
CXeMAaTHYeCKH, 00BSICHATh PACIIOJIOKEHUE HAa KOOPIMHATHOM
IOCKOCTU TpadukoB GyHKIMA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,

- _k o .
y=VJx, ¥y = — B 3aBUCHMOCTH OT 3HAaYCHUH K03 (HUIINEHTOB;
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OIMCHIBATh UX CBOMCTBA.

Pacmo3HaBaTh KBaJpaTHUHYIO (QYHKIUIO IO popmyie.
I[IpuBoauTh mNpUMepPbl KBAJIPATHUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
byHKIMH Y = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH  C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Crpournb U U300pakaTh cXxeMaTH4YeCcKH  rpaduku
KBAPATHIHbIX (YHKIIHH, 3a1aHHBIX GOPMYIaMH BHAay = ax?, y
—ax®+q y=ax+p? y=a’+bx+c (upu
HEO0OXOIMMOCTH C BU3YaJIbHOM OMOPOH).

AHATW3MPOBATh M NPHMEHSATH CBOWCTBAa  M3YYCHHBIX
GYHKOUH I8 WX TIOCTPOCHHUS, B TOM YHCIE C ITOMOIIBIO
U(PPOBBIX PECYPCOB.

YucjioBble
MOCJIeA0BATEIBHOC
TH

(15 9)

[ToHsATHE YNCIIOBOM TOCIIEIOBATEIBHOCTH.

3amaHue MOCIeNOBATEIbHOCTU PEKYpPpeHTHOM GdopMynoil u
dbopMyI0ii N-TO YiIeHA.

Apudmernueckas u reomerpuueckas nporpeccur. @opmyss
N-ro 4jieHa apuPpMeTUYECKONl U TeOMETPUUYECKON MPOrpeccuid,
CYMMBI IIEPBBIX N YICHOB.

*N300pakeHne WICHOB apu(PMETHUECKON U T€OMETPHUECKOM
IIPOrpeccuil TOYKaMU Ha KOOPINHATHON IIIOCKOCTH.
JIMHEeWHBIN ¥ SKCTIOHEHIIUATIbHBINA POCT.

Cr0XHbIE TPOLIEHTHI. ™

OcBanBaTh M NPUMEHATHb UHJIEKCHbIE 0003HAUECHMS, CTPOUTH
peyeBble BbICKA3BIBAHUS C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEN0BATEIBHOCTH.

Ananu3upoBaTh (GopMylny N-TO 4jeHa MOoCJe10BaTeIbHOCTH
WIN  PEKYpPpeHTHY0  (GOpMyly W  BBIYHCIATH  WICHBI
MIOCJIEZI0BATEIbHOCTEN, 3aJIlaHHBIX TUMHU dbopmynamu.
YcranasiauBathb 3aKOHOMEPHOCTh B ITIOCTPOECHHUH
[IOCJIEIOBATEIILHOCTH, €CIIM BBIMCAHBI IIEPBbIE HECKOIBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYyIO M T'€OMETPHUYECKYIO
IIPOTPECCUU NIPHU Pa3HBIX CIIOCO0AX 3aJaHMs.

Pemars 3amaun ¢ wucnonb3oBaHMeM (opMyn N-ro uieHa
apu(meTnyeckoil M TEOMETPUYECKOM Mporpeccuii, CyMMbI
MEPBBIX N YWICHOB C ONMOPOH Ha CIPaBOYHYIO HHPOPMALIHIO.
*W300paxkaTh WICHBl IIOCIENI0BAaTEIbHOCTH TOYKaMU Ha
KOOPJAMHATHOM MJIOCKOCTU™.

PaccmaTrpuBars mnpuMepbl NpOLECCOB MW SIBJEHUH U3
pealbHOM  JKU3HM,  WUIIOCTPUPYIOLIUME  HM3MEHEHHE B
apu(dmeTnyecKkoil Mporpeccuu, B T€OMETPUUYECKON MPOrpeccuy;




*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 3aJa4yd W3 pPEaTbHOU
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJOTHI
(37EKTPOHHBIX Ta0NIUI, rPaUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 337a4M Ha CJIOXKHBIE MIPOLIEHTHI, B TOM YHCIE 331a4U
U3 pealIbHOM NMPAKTUKHU (C MCIIONIb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHUS MATEMATUKU.

[MoBTOpEHME,
00001eHME,
cHCTeMATH3 AU
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEUCTBUTEIBHBIMU YHUCJIAMM, YUCIOBasl MpsMas; MPOLEHTHI,
OTHOIIECHHUS, PONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
pellIeHre TeKCTOBBIX 331a4 apu(PMETUIECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsl (mpeobpa3zoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@OyHkmuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpauyecKoe pelieHue ypaBHEHUH U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepalyu HajJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONHMCAHMS PEAIBHBIX ITPOLIECCOB
U SBJICHMH, @pU pEHIeHUuH 3aJady U3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JIIMMOCTH, LIEJI0€ YHUCIIO, MOAYJb 4YMCa, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Hcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BeinoiHATL  AelicTBUSA, CPaBHUBATL M YNOPAAOYHBATH
YUCJIa, MPEACTaBIATh YHCIA HAa KOOPAWHATHOM IMIPSIMOM,
OKPYIJIATH  YHCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCIECHUMN.

PemiaTh TeKkcTOBBIE 33a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YAacTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa3bouparhb peanbHble KU3HEHHBIE CUTYalllH, (OPMYJINPOBATH
UX Ha s3bIKE MaTEMAaTHKH, HAXOAWUTH pEIICHUE, NPUMEHSA
MaTEeMaTHYECKHUN anmnapar, MHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHUSIMU: CTEIIEHb C LEIBIM II0KA3aTelleM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,




anredpanveckas Apo0b, TOXKIECTBO.

BbINOHATH OCHOBHBIE [EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMynaM, TpeoOpazoOBBIBATh IIENbIC, IPOOHO-PAIIMOHAIBHBIE
BBIDQKEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3ioKeHHEe MHOTOYJICHa HAa MHOXHTEIH, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyN pa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOI Ha CHPABOYHYIO MH(POPMAITHUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBTICHHUSL.

OnepupoBath nousiTusaMu: QyHKIMS, rpaduK QYHKIUN, HYIH
(GyHKINU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, yObIBaHMs, HanOOJIbIlIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHanu3MpoBaTh, CpPaBHUBATh, 00CYyXkJaThb  CBONCTBa
GYHKIMHA, CTPOUTH UX rPpadHKH.

OnepupoBaTh MNOHATHSIMH: IIpsMas IPOHNOPLHMOHAIBHOCTD,
oOpaTtHass  MPOMOPIMOHAIGHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTU4Has GyHKIUs, napaboia, runepooa.

HUcnoan3oBath rpaguku UL ONPEIEICHUS  CBOWCTB,
IPOIIECCOB M 3aBUCHUMOCTEH, Uil pelleHHs 3ajad U3 Jpyrux
y4eOHBIX TPEIMETOB M PEATbHOH >KU3HU; MOJAEJHPOBATH C
MOMOIIBIO TPa(UKOB peaabHbIE MPOLECCH U SBICHMUS.
Bripaxkarts popMysiaMu 3aBUCUMOCTU MEXKIY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kiaacc (He MeHee 68 )

Ha3Banue
pa3naena (TemMbl)

OcHoBHOE coaepxaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqaloumxcn




Kypca (4uciio

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKue 0ObEKTHI: TOUKH, IPSIMbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIC IOHATHUS U ONIPEICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3naBaTh  M3y4YeHHblE  T€OMETpUUYECKHE  (UTYpHI,
durypsi CMexHbIe U BEPTUKAJIBHBIE YTJIbL. onmpeieJiATh UX B3aUMHOE pACIOJIOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabota ¢ npocTediMu yepTeKamH. 4epTEX MO YCIOBUIO 3a/laud (C MCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepenue JMHEHHBIX W YIJIOBBIX BEJIUYMH, BBIYHCICHHE |OMOPBI: HABOJAAILIME BOIPOCHl W/WIM alNroOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JICHCTBHI).
BeJIMYNH Ilepumerp u  1uomaas  ¢uryp, cocraBiaeHHbIX 13 |IlpoBoAMTH NpoCTEHIINE OCTPOCHUS C IIOMOLIBIO LIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JUHEHKH.
N3MepsATh JUHEIHBIE U YIIIOBbIE BEJIMUYHUHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenenssiTh «Ha TJIa3» pa3Mepbl peaibHbIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepoB.
Pemiath 3a71ayd Ha BBIYMCICHHE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemath 3a/1a4i Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
dburyp.
IIpoBoauTh Ki1accu(pUKalMIO YIIIOB, BHIYUCIATDH JIUHEWHbIE U
YIJIOBBIE BEIUUYUHBI, MPOBOAUTH HECJIO0:KHbIE HEOOXOAUMBIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHU.
TpeyroinbHuku [lonsiTve 0  paBHBIX TpeYrojibHUKaXx U  NepBUYHbIE | Pacmo3HaBaTh Napbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHIPYIHTHBIX) Qurypax. Tpu|ueprexax (C ykazaHHEM HPU3HAKOB) MpPHU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJILHUKOB.
IIpu3naku  paBeHCTBA  INPSMOYTOJIBHBIX  TPEYTOJBHHUKOB.
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJbHHKH.
[Ipu3Haku u cBoOCcTBa paBHOOEAPEHHOTO TPEYrOIbHUKA.
IIpotuB GonbIIEH CTOPOHBI TPEYTrOJbHHUKA JEXKHUT OOJBIIMN

YTOII.

IIpocreiiimne HepaBeHCTBa B reoMmeTpud. *HepaBeHCTBO

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyanpoBaTh OIIpENIEIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYrojbHUKA; CEPEeIMHHOT0 MEepPHEeHAUKYISIpa

OTpPE3Ka, IMCpHUMETpa TPCYrOJIbHUKA IIPpU HCOGXOI{I/IMOCTI/I C




TpeyroyibHuKa. HepaBeHCTBO ToMaHON ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[TepBble NOHATHS O IOKA3aTENBCTBAX B TEOMETPHH.

OIIOPOI Ha AIITOPUTM IPABUIIA.

@opMyJIMpOBaTh CBOWMCTBA U MPU3HAKK DPABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 33Jadax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JICUCTBUM ).

Hcnoab3oBaTh LUPPOBBIE pECYpchl ISl  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

IHapanieabHble [TapamreneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB [IepEeCEUCHUH MapaJIEIbHbBIX PSAMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, OOpa30BaHHBIX IPH IEPECEUCHUU
TPeyroJbHNKa [Ipy3zHak  napauIeNbHOCTH  IPSMBIX — YEPE3  PaBEHCTBO |IApAJUICIBHBIX MPAMBIX CEKYILEH
(14 v) pacCTOSIHUM OT TOYEK OJHOM IIPSMOM 10 BTOPOU IIPSIMOMA. IIpoBoauTe pokazareabcTBa. PoOpmMyaHMpPOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa U MHOTOYTIOJIbHUKA. NapaJUIEIbHOCTH  JBYX HpPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX NpPU MEPECEUEHUU OTHUX MPSAMBIX TpETben
IIPSAMOM.
BbIYuCcasATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YE€HUS YIJIOB B
reOMETPUUECKUX 3aJjauyaxX ¢ UCHOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUMU.
OxkpyxHOCTH OKpyKHOCTb, XOpZBI U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyaupoBaThL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroy. *IloHsTtue o|auamerpa M KacaTelbHOM K OKpyxkHOcTH. M3ydarh ux
I'eomerpuueckne |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
NOCTPOEHUA MEPIEeHIUKYIIAP KaKk FEOMETPHUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM 4HCIIE HCHOJIB3YSl HH(POBbIE PeCypChl:
(14 v) OKpy’KHOCTb, ONHCAaHHAs OKOJIO TPEYroJbHUKA. BrmcaHHas B|OKpY)KHOCTb, BIMCaHHY!0 B YIroj; LEHTP OKpYXHOCTH,

TPEYTrOJIbHUK OKPY>KHOCTb.
IIpocreiimne 3a1a4u Ha IOCTPOEHUE.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3oBath Metoa ['MT nns nokaszarenbcTBa TEOpEM O




MepecedeHN OUCCEKTPUC YIIIOB TPEYTOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBjaneBaT, NOHATHAMHU  BIIMCaHHOH
OKPY>KHOCTEH  TpEyroJibHUKa, HaXOAUTh
OKPYKHOCTEH ¢ ONOPOM Ha AJITOPUTM IpaBuIa.
PemiaTh OCHOBHBIE 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOIO
JIAaHHOMY; CEpEeIMHHOTO MEepIeHANKYIspa AaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJALIEH  4epe3  JaHHYH  TOYKYy W
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB [0 Pa3jU4YHBIM dJEMEHTaM IpHU
HEOOXOMMOCTH C HAIPABJISAIONICH ITOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHHU.

U OIHCAHHOU
HEHTPBhl  ITHUX

IToBTOpEHHUE,
00001IeHNE
3HAHMH
44)

[ToBTOpeHne u 0000IIeHHE OCHOBHBIX TOHATUH U METOOB
Kypca 7 kiacca.

Pematn 3aJJa4Yd Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUC CBA3U
MCXKAY pa3InYHBIMU YaCTsAMHU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U cBoiictBa. YacTHble ciyyan | A300paskaTh W HAXOAUTH HA YepTexkaX 4EThIPEXYTrOJbHUKU
" napaiesiorpaMMoB  (IPSAIMOYTOJIBHUK, pPOMO, KBaJapaT), WX |pa3HbIX BUJOB U UX 3JIEMEHTHI.
(12 9) npusHaku u  cBoifictBa.  Tpamemus.  PaBHOOOkas — u|®opmyJmpoBaTh onpenesIeHus: napajuiesiorpamma,

MPSIMOYTOJIbHAS TPAIELIUH.
*V nBoenune meauansl. [lenTpanpHas cummeTpus™

NpSMOYToJIbHHKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpaneuny, IpsIMOYTrOJIbHON Tpanenuy.

Hcnosb3oBarh MNpH  pelleHHMHd NPOCTeHINMX  3a1ay4
MIPU3HAKN U CBOMCTBA: Mapajuieorpamma, ImpsiMOyroJIbHUKA,




poM0Oa, KBajpaTa, Tpameluu, pPaBHOOOKON
IPSIMOYTOJILHOM Tpameru.

IIpumeHsTH MeTO] YIBOEHUS MEIUAaHbl TPEYrOJIbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoap3oBarh 1H(POBBIE pEeCypchl ISl  HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Tpareuuu,

Teopema Pasieca

*Teopema Daineca u TeopemMa 0 MPONOPIIHOHATIBHBIX OTpe3Kax.™

IIpoBoAMTH MOCTPOEHHUSI C IIOMOUIBIO LIUPKYJIS U JIMHENUKH C

U TeopeMa o CpenHsist TuHUS TpeyrojibHUKa. Tpamnenus, e€ cpeiHsst IMHUSA.  |ucnosib3oBaHue  TeopeMbl  dameca U Teopembl O
nponopuuoHagbH | *[IponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPOIOPLIMOHAIBHOTO OTPE3Ka. IPONOPLUOHANIBHBIM OTPE30K C ONOPOM Ha 3PUTEIBHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HarJIsTHOCTb.
TPeYroJbHUKH [lonobuble  TpeyronbHuku. Tpu  mpuszHaka  nojoOus | HaxoamTs 11og00HbBIE TPEYTrOJIbHUKHN Ha TOTOBBIX YepTeXkax ¢
(154) TpeyrojbHUKOB*. [IpakTHueckoe npuMeHeHHe. yKa3aHHEM COOTBETCTBYIOIIMX IIPU3HAKOB NOJO00MS HpU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMOPOiA.
PemaTts 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C IOMOILIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHUSI YEepTEeXKEH U HAXOXKICHUS
HOJOOHBIX ~ TPEYrOJbHUKOB  IpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3aTEJIBCTBA C UCIOJIb30BAHUEM ITPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUUYECKUX 3a/lad C ONOopoil Ha
JITOPUTM y4eOHBIX JIEHCTBUH.
IlpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  pEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIPaBJISIOMIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHSA FEOMETPHUH.
IMnomans. [TonsiTre 06 oO1Ielt TeOpUH MIIOLIA/IH. OgaaneBaTh NMEPBUYHBIMHM TPEACTABJEHHAMHU 00 00mIei
Haxo:xnenne @opmynbl A8 IUIOIIAAU TPEYrOJbHUKA, IapajjiesiorpaMMa. | Teopuu Iomanau (Mepel), ¢opMyaupoBaTh CBONCTBA
nJiomajei *OTHOUIeHHE TIOU[alel TPEYTOIbHUKOB C OOIIMM OCHOBAHUEM |ILIOMIAN, BHISICHATh UX HATJISAHBINA CMBICI.
TPeYroJbHUKOB WM o01Ielt BBICOTOM. [Ipumensats  ¢opmyasl  IMIOLIAAU  HapaiesorpaMMma,
U MHOTOYTOJIbHBIX |Bbruncienue miuomazeil cioXHbeIx ¢Guryp yepes pazOMeHHe Ha|TpeyrojibHHKa, Tpaleuud C OMOpoil Ha CHpaBOYHYIO
¢uryp. [laomaan |yacTu u focTpoeHue.™ uH(pOpMaIHIO.




no00HBIX (puryp
(14 4)

[Tnomaau duryp Ha kiIeT4aroil Oymare.

[Tnomany nomoOHIX Guryp. Beraucinenue miomanei. 3amayuu ¢
MPAaKTUUECKUM cojiepkaHueM. *PereHue 3agad C MOMOIIBIO
METO/a BCIIOMOIaTeIbHOM IUIOMaau.*

IpumeHsTH (hopmyIIbI TUTOTIAIN BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JAMArOHaIU U yrojl MeXay HUMHU C
OIOPOH Ha CIPABOYHYIO HH(HOPMAITHIO.

Haxomaurh 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYATON
Oymare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHHUS BCIIOMOIaTeIbHOU
TUTOIIAH [T PELICHNS TeOMETPUUYECKHIX 3ajad.

Haxomurh 1uiomanu nogoOHbIX ¢Guryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoIuncasTe 10N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3aaun Ha IUIOMIAb C MPAKTHYECKUM COZICPIKAHUEM
MOCIIE COBMECTHOTO aHAN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO W NPHUMCHEHUE.
O6patnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMIA OCTPOTO yIia,
TPUTOHOMETPHYECKUE  COOTHOIIEHHWS B MPSIMOYTOJIBHOM
TpeyroibHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOKIAECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHaMH B  INPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBath Teopemy Iludaropa, mcmoab3oBarh € B
NPAaKTUYECKUX BBIYUCICHUSAX.

Bnagerp  NOHATUSIMM ~ TPUTOHOMETPUYECKUX
OCTpOTrO yrja, MPOBePATHh UX KOPPEKTHOCTD.
BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEN TOMOILBIO.

Hcnoan3oBarb  GOpMysnbl  TPUBEICHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUISI HAXO0KICHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (YHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaIIHIO.

IIpumeHsTH TOJYYEHHBIE 3HAHUA M YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3a1ad (Mpd HEOOXOJUMOCTH C OMNOpOW Ha
JITOPUTM TPaBUIIA).

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHS T€OMETPHUHU.

byHKIUH

OCHOBHOC

Yrael B

Brucanzsie u HCHTPAJIBHLIC YIJIbI, YT'OJ MCKIY KacaTelIbHON U

(I)OpMy.]'II/II)OBaTb OCHOBHBIC OIIPCACIICHUSA, CBSA3aHHBIC C




OKPYKHOCTH. XOPJIOH. yrilaMy B Kpyre (BIUCAHHBIN Yo, IIEHTPAJIbHBIN yro).
Bnucannsbie VYTIubl MEXAYy XOpJAaMU U CEKYILIHMH. HaxoauTh BOMCaHHBIE YIJibl, ONUPAKOLIUECS HA OJHY IYTY,
U ONMCAHHbIE Bnucanubie u onucaHHbIe YETHIPEXYTONBHUKH, UX MPU3HAKU U | BBIYMCJISITH YIJIbI C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX yIJIax,
4eThIPpeXyroJbHUK |cBoWcTBa. IIprMeHeHMe STUX CBOMCTB MpU  PELICHUM |[TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
U. reOMETPUUECKUX 3ajau. IEHTPATFHOM YIJIe TpPH HEOOXOAMMOCTH C BHU3YaJIbHON
KacareabHble B3aumHOe pacnonoxenue nByX OkpyxHocTed. Kacanue |onopoil.
K OKPY:KHOCTH. OKPY>KHOCTEH. HccaenoBarb, B TOM 4YHCIE C TOMOIIBIO HU(PPOBBIX
Kacanue pPECypcoB, BIHMCAaHHbIE M ONMCAHHBIE YETHIPEXYTOJbHUKH,
OKPY’KHOCTeH BBIBOJUTH UX CBOMCTBA M IPU3HAKU I10CJIE COBMECTHOTO
(13 9) aHan3a.
Hcnoab30BaTh 3TH CBOWCTBA M MPU3HAKUA TIPH PEUICHUU
3a/ad.
IoBTOpEHUE, [loBTOpEHNE OCHOBHBIX MOHATHM U METONOB KypcoB 7 u §|Pemars 3aqauyM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3U
00001IeHNe KJIacCoB, 0000111eHUE 3HAHUI. MEX]ly pa3TUYHBIMU YaCTAMHU Kypca.
3HAHMH
(4 9)

9 kJacc (He meHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI JIeITEJIbLHOCTH 06yqa101unxcn

4acoB)

Tpuronomerpusi. |OmnpesencHie TPUTOHOMETPHYECKUX (YHKIHA yriaoB oT 0° 10 |@opMy/HpPOBATHL  ONpPENeJeHHs  TPUTOHOMETPHYECKUX
Teopembl 180°. KocuHyC W CHHYC MpPSMOrO M Tymoro yria. Teopema|(QyHKIMI TYIMBIX ¥ OPSAMBIX YIJIOB C BH3YaJbHOW OIMOPOI.
KOCHHYCOB H KocuHycoB. (OOoOméHHas) Teopema cHUHYCOB (¢ paanycoMm | PopMynHpoBaTh TEOpPEeMYy KOCHHYCOB U TEOpEMY CHHYCOB (C
CHUHYCOB. ONMMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOPOH M |paJnyCOM OMHCAHHON OKPYKHOCTH).

Pemenue BEJIMYUH YIJIOB TPEYTOJIbHUKOB. Pemiath TPEYroJbHUKH C ONOPOH Ha ANrOPUTM Y4eOHBIX
TPEyroJibHMKOB @opmyna IIomaay TPEYroabHUKA 4epe3 ABE CTOPOHBI U YIoJ | IEHCTBUM.

(16 9) Mexay HUMU. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA Yepes ero |Pemate mpakTruyeckue  3aga4yd, CBOAfAIIHMECHd K

AWaroHajiu U yrojl MCxXay HUMH.

HAXO0KACHUI0 PA3/IMYHbIX 3JIEMEHTOB TPECYIroJbHHUKA.




HpaKTI/I‘-IeCKOC IMPUMCHCHHUC NOKA3aHHBIX TCOPCM.

IIpeodopasoBanue |*IlonsTHe 0 mpeoOpazoBaHUM TOAOOUS. OcBauBathp NMOHsATHE npeobpazoBaHus noaoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
Metpuyeckue Teopema o0 mnpousBeneHUM OTPE3KOB XOpH, Teopema o |npeoOpa3oBaHuu nonodus. Haxomuts npumepsl noaodus B
COOTHOLIEHHUS B MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaapaTe |OKpYKalolen JeHCTBUTEILHOCTH.
OKPYKHOCTH kacaTenbHOU. [IprMeHeHHMe B peIIeHUH T'eOMETPUYECKUX |*BBIBOAMTH METPUYECKUE COOTHOLICHUS MEXAY OTpe3KaMu
(10 v) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
PemaTp reoMeTpudecKHe 3aJadd M 3aJa4d HU3 PEATBHOU
KHU3HH C UCIIOJIb30BAaHUEM MOJJOOHBIX TPEYTrOJbHUKOB.™
BekTopsbi OmnpeneneHne BEKTOPOB, CIIOKEHHE M PA3HOCTh BEKTOPOB, | McmoJib30BaTh BEKTOPHl Kak HAlpaBICHHBIE OTPE3KH,
(12 9) YMHOKEHHE BEKTOpa Ha YKCJIO. HCCIIeI0BATh reoMeTPUUECKUI (nepemertenue) U
PuU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB. ¢usnyeckuid (Cuiia) CMBICIBI BEKTOPOB C OIOpOH Ha
PaznoxeHue BekTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM. | BOIPOCHBIH IUIaH.
KoopaunaTsl BekTOpa. 3HaTh omnpexejJeHHMsi CYMMbl W Pa3HOCTH BEKTOPOB,
CkansipHoe MpOU3BEJCHUE BEKTOPOB, €ro IMPUMEHEHHE JUIsl | yMHOKEHHUS BEKTOpa Ha 4HCIIO, HCCIe0BaATh
HAXOXKJCHUS JJTMH U yTIIOB. TeOMETPUYECKUH 1 (PU3MUYECKHI CMBICIIBI TUX OTIEPALIU.
Pemienue 3a1a4 ¢ MOMOIIBIO0 BEKTOPOB. Pemats reoMerpuyeckue 3aayd €  HCIHOJIb30BAHUEM
[IpumeHeHne BEKTOPOB ISl PEUICHUs 3a]a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackaagpiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoan3oBaTh  CKaJsIpHOE  NPOM3BEACHUE  BEKTOPOB,
BBIBOJIMThH €0 OCHOBHBIE CBOICTBA.
Boruncasite CymMMy, Pa3HOCTb M CKaJIIPHOE HPOM3BEIECHUE
BEKTOPOB B KOOPAMHATAX.
I[puMeHsiTh CKaJIpHOE NPOU3BENEHUE ISl HAXOXKIACHUS
JUTUH | YTIIOB.
JlekapToBbI JlekapTOBBI KOOPAMHATHI TOYECK HA TUIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJIBLHOM CHCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHE NPsAMON.* YTIIOBOH KOX(PQHUIMEHT, TAHT€HC YIJIa |/1eKapTOBBIX KOOPJHMHAT TOUKH.
MJIOCKOCTH HaKJIOHA, MTapajlIeIbHbIE U MEPIICHINKYIISIPHBIC TIPSIMBIC. HccaenoBarh ypaBHEHHE MPSMOW M OKPYXHOCTH C OTIOPOH

0w

YPaBHeHI/IC OKPY’KHOCTH. HaxoxneHnue KOOpAUHAT TOYCK

Ha BOHpOCHLIf/'I IJ1aH.




[epeCeYeHUs] OKPYKHOCTHU U IIPSIMOM.
MeTto KOOpAMHAT IIPU PELLIEHUU T€OMETPUYECKUX 3a/1a4.
Hcnons3oBanue MeTOa KOOPAMHAT B IIPAKTUYECKUX 3a/1a4ax

HaxoauTtb eHTp u pagnyc OKpYKHOCTH MO €€ YpaBHEHHUIO.
Pemath 3agauyMm Ha HaxOXXJIECHHE TOYEK IE€pECECYEHUS
MPSIMBIX U OKPYKHOCTEH € TOMOILIbIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KO3(QHIMEHTa TPsIMON
IpU PpELIEHUM 3ahad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHATH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAKTUYECKUX 3ajad, JUIs TOCTPOCHHUS MaTeMaTUYeCKUX
MOJIeJIel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMonb3oBaThCA Uil TMOCTPOECHHUST W MCCIIEJOBAaHUU
U(PPOBBIMHU pECypCaMHu.

3HAKOMHUTBCS C MCTOPUEN PAa3BUTHUS T€OMETPUU

IIpaBuibHbIE
MHOI'0yT0JIbHHKH.
Jduauna
OKPY:KHOCTH H
IUI01AAb Kpyra.

[IpaBunbHbIE MHOTOYTOJIBHUKH, BBIYMCICHUE WX JJIEMEHTOB.
Uucno m W IMHA OKPYKXHOCTU. [[nMMHA AYru OKpPYKHOCTH.
Panuannas mepa yria.

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIOYAOMIMX JIEMEHTHI Kpyra.

®opmyIpoBaTh olpesieieHue
MHOTOYI'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMosb30BaTHCSl MOHATHEM JJIMHBI OKPYXHOCTH, BBEIAEHHBIM
C IOMOIIBI0 NPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO 7T, JJIMHY AYTU U paidaHHYI0 Mepy yriia o o0pasity.

IMpaBUJIbHBIX

Borunciienue IIpoBoauTh NMepexoa OT paJaHHON MEpHI yria K IpagyCHOU
miomanen ¥ HA00OpOT MO BU3yaJbHOW OMOpe.
8 OmnpeaensaTs IIONIA1b KpyTa.
BoiBoauts GopmyJinl (B TpalyCHOM U paaHHON Mepe) A
JUIMH JyT, IJIOIIAJEH CEKTOPOB M CETMEHTOB C OIOpPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTs 1iomanu (uryp, BKIIOYAIOUIUX DJIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ OINOpOM Ha  CHPaBOYHYIO
nH(pOpMaIIHIO.
HaxoauTp mionaam B 3aa4ax peaibHON KU3HH.
JABuxenunst *TloHsiTHE O ABM)KEHUH TUIOCKOCTH. Pa30uparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS
IVIOCKOCTH [TapamtenpHbI IEpeHOC, MOBOPOT U cUMMETpHUsA. OCH U LEHTPHI | IBUKEHHUSI, IEHTPOB U OCEH CUMMETPHHU.
(64) CUMMETpPUHU. @opMyJMPOBATH OINPEIEIIECHUS TapajUIeIbHOIO IEPEHOCa,

[Ipocreiimune npuMeHEeHUs B PEILIEHUH 3a7au™.

MOBOPOTAa MU OCEBOM CHUMMETPUU C BHU3YaJbHOM OIOPOM.
HaxoauTh HETOABUKHBIE TOUKH 10 00pasiry.




HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.

*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPUIO IIpU
peLIeHNH FeOMETPUUECKUX 3a1au (pa3douparb IPUMEPHI).
Hcnoab30BaTh 17151 HIOCTPOCHUS U UCCIIEIOBAaHUHN IIU(PPOBBIE
pecypchL.*

[MoBTOpEHME,
00001IEeHME,
cHCTeMATH3aIus
3HAHMH

(74)

[loBTOpEeHNE OCHOBHBIX IOHATHH W METOAOB KypcoB 7—9

KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUsl 3HAHHUH.

[Ipocreiimne reomeTpuyeckue QUrypel U HUX CBOWCTBA.
N3mepenne reoMeTpu4ecKiX BEJIMYHH.

TpeyrojgbHUKH.

[TapanyienbHble ¥ EPIIEHIUKYISPHBIC MIPSMBIE.
OxkpyxHOCTh M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTJbl B

OKPY’KHOCTH. BrimcaHHble W oOmHMCaHHBIE  OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie 51 OITMCAHHBIE
YETBIPEXYTOJIbHUKMU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JIBrokeHus. [Tonobue.
Cummertpust.

ITnomanes. Beruucnenne mromanei. Ilmomaan mogoOHBIX

¢buryp.
JlexapToBBI KOOPAUHATHI HA MIJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

OnepupoBaTh NMOHATHSAMH: (QUTypa, TOUKa, HpsMasi, yroi,
MHOT'OYTOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBI TpPEyroJIbHUK, MEJINaHa,
OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Mapajljiesorpamw,
poMO, NpsAMOYIOJbHHUK, KBapaT, Tpameuus; OKPYXKHOCTb,
KacaTesbHasl; paBeHCTBO U M0J00Ke (GUryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M NEPIEeHIUKYISIPHOCTh MPSMBIX, YIOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PAcCTOSHUE, BEJIMYMHA yrja, IUIOIA/b,
Hepumerp.

Hcnoan3oBats  ¢opmyJibl: NEepUMETpa U IIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXKHOCTM M IUIOIIAAN KpyTa,
00BbEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAass  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJAb30BaTh JOTH IOHATHA A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3€H MEXIy pazIU4YHbBIMU YacTsAMHU Kypca.
BbioupaTs MeTOA I PELICHUA 3aa4u.

Pemath 3a1a4u U3 OBCEAHEBHON KU3HU.

TEMATUYECKOE IIJIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTDH U CTATUCTHUKA»
(IT0 TOJAM OBYYEHUS)




7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4a0 M XCS

Ilpeacrasiienune [lpencraBinenue fgaHHBIX B Tabmunax. IIpaktuyeckwe | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BjeueHue U | MPEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpIpeTanus TaOJWYHbIX NaHHBIX. [IpakThueckas paboTra | MacCHBOB € TIOMOIIbIO TaOMUIl W JUarpaMm ¢
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
['paduueckoe mpeacTaBiIeHUWE [AaHHBIX B BHUJAE KPYTOBBIX, | (memorpadudeckue TaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
nocTpoeHne  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHBIE W PUPOIHBIC SBICHUS).
JarpamMmm. M3yuyars Metoabl paboTbl ¢  TaOJUMYHBIMH U
[IpakTuyeckas padora «JluarpaMmboy. rpadMUecKUMH TMPEICTABICHUSIMA JaHHBIX C TIOMOIIBIO
U(POBBIX PECYpCOB B XOJE€ MPAaKTUUYECKUX padoT (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHas Uucnoseie Habopel. CpenHee apudmeTndeckoe. OcBauBaTh, Ha 0a30BOM YpPOBHE MOHSITHA: YUCIOBOMN
CTATHCTHKA Menuana 41caoBoro Habopa. Y cTOMUYMBOCTh MeIUaHBbI. HaOop, Mepa LIEHTPalIbHON TeHJEeHIMU (Mepa LIEHTpa), B
8 v) [TpakTuueckas padora «CpenHue 3HAUCHUSI. TOM YHCII€ CpeHee apuPMeTHIecKoe, MeIMaHa.

Haubonpiiee u HanmMeHbIllee 3HAYEHHS YMCIOBOTO Habopa.
Pasmax.

OnucpiBaTh CTATHCTUYECKUE JIAHHBIE C TOMOIIBIO
cpeaHero apupMETHYECKOro U MeAnaHbl. Pemars 3aqaun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIrMIAIHOCTH W/WIN
BepOaIbHON OIOPHI)

HN3yyarps cBOMCTBAa CPEIHMX, B TOM YKCIIE C ITIOMOIIBIO
M(POBBIX PECypcoB, B X0Ji€ MPAKTHUYECKUX PpadoT, (C
HaIPaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEe
Y HauMeHbIlIee 3HaUeHHsI YMCIOBOTO MacCUBa, pa3Max.
Pemath 3agaum Ha BRIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUU C TPHUPOJON JAaHHBIX U  LEIIMHU
WCCJIEIOBAHMSI C HAIIPABIISAIONIEH TTOMOIIIBIO.




Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CnyuaiiHasg U3MEHYUBOCTH (mpumepsbl). YacTora 3HaUYCHU B
MaccHBe JaHHbIX. [ pynnupoBka. ['ucTorpaMmel.
[Tpaktuyeckas pabora «Ciny4aiiHas H3MEHUUBOCTB». ™

*OcBanBaTh NOHATHS: YaCTOTa 3HAYECHUH B MAacCCHBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOrPaMMBI IO 00pasily

OcBauBaTh rpaduyeckue MnpeacTaBIeHUs] pa3HbIX BUIOB
CIy4allHOM W3MEHYMBOCTH, B TOM YHUCJIE C ITOMOULIBIO
U (PPOBBIX PECYpPCOB, B X0J1€ MPAKTUUECKON PabOThI.*

BBenenue B
Teopuio rpagos
(44)

*T'pad, BepmnHa, pedpo. [IpeacTaBieHue 3a1auu ¢ TOMOIIBIO
rpada. Crenenp (BaJIGHTHOCTH) BepiIMHBL. Yucno pédep u
cymMmapHasi creneHb BepimH. Llens u nuki. [lyte B rpade.
[TpencraBnenne o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyTh). [IpencraBnenue o0 opueHTUPOBAHHBIX rpadax.™

*OcBanBaTh noHsATHs: Tpad, BepumuHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIUIMHBI), IIETIb U LIUKJL.
OcBauBaTh MOHATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJayM  HAa IIOMCK CyMMBI
CTeTCHEW BepimnH Tpada, Ha MOoucK obxoma rpada, Ha
MOWCK TIyTed B  OPUEHTHPOBAHHBIX Tpadax ¢
HaIIpaBJIAOIIEH TOMOILBIO.

OcBauBaTh CHOCOOBI INPEACTaBIECHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
NpeIMETOB ¢ ToMomblo rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKUE IIETH, (PYHKIMOHAIHHBIE COOTBETCTBHS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHSA

(4 4)

*Cny4aiiHbI ONBIT M cilydaifHoe coObiTue. BeposiTHOCTH U
qyacToTa COOBITHS. Ponb ManoBepOSTHBIX M HPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B Mpupoje U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPHUHU BEPOSTHOCTEHN.

[TpakTnueckas pabota «Yacrora BbIaieHUs Opiay.™

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CiIydailHOE
COOBITHE, MAJIOBEPOSATHOE U TPAKTHUECKH JIOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIE CIIy4au, 3amuTa NIEPCOHAJIBHOMN
nH(popMaluu, nepeaada JaHHbIX).

H3yuaTth poib KJIACCUYECKUX BEPOSTHOCTHBIX MOJAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6umonats M m3y4yaTh 4acTOTY COOBITMI B HPOCTBHIX
AKCIIEPUMEHTaX, B TOM YHCJE C MOMOIIBIO HUPPOBBIX
pecypcoB, B X0/I€ IPAaKTUIECKOM paboThL.™*




0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmanHbiX.  OmnucaTenbHas  CTaTHCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

IMoBTOpAATH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HaHUH.
Pemathb 3agaum Ha Npe/ICTABIICHUE U OMHCAHUE JTAHHBIX

c MTOMOIIBIO M3YYEHHBIX XapaKTePUCTHK C
HaIIPaBJIAOIIEH TOMOILBIO.
Obcyxnarb NpUMepbI CIIy4alHbIX COOBITHH,

MaJIOBEPOSTHBIX u MPaKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, HUX POJM B MPUPOAEC U KHUZHU
4esioBeKa

8 kiacc (He meHnee 34 4)

Ha3zBanue
pa3naena (TemMbl)
(4mciI0 YacoB)

OcHoOBHOE co/iep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4al0IHXCs

IToBTOpPEHME
Kypca 7 kJjacca
CR))

[IpencraBnenne  paHHbiX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usmMmeHuuBocTh. CpeiH1e YnciIoBoro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpPUH BEPOSTHOCTEH: MOHETa H
UrpaibHasi KOCTb.

IloBTOpAATH HM3y4CHHOE M BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiare 3agauu (o BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONHMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX W OIHCAHHE
CIIy4allHON U3MEHUYUBOCTH.

Pemiare 3agauu (Mo BH3YyaJbHOHl  omope) Ha
oIpeneneHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHne MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 MIPAKTUYECKH JIOCTOBEPHBIX
CIIy4aHbIX COOBITUH, UX POJM B MPUPOAE U KHUIHHU
YeJI0BEKa.

OnucarejnHas
CTATHCTHKA.

*Orxknonenus. [ucnepcus yncnoBoro Habopa. CrangapTHoe
OTKJIOHEHHUE YMCIIOBOTr0o Habopa. JlnarpamMmbl paccenBaHus.™

*OcBauBaTh MOHSATHA: JHCTHEPCUS W CTaHIAPTHOE
OTKJIOHEHHE, HCIOJIb30BaTh O3THU XapaKTEPUCTUKH IS




PaccenBanmue

OMMrUCaHus paCcCCUBAHUA NaAHHBIX.

JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAIMYUHU CBSI3U 110 MarpaMmaM pacCeuBaHUs.
CTpouTh JMarpaMMbl pPACCEMBAHUA IO HMEIOLUIUMCS
JIAHHBIM, B TOM YHCJIE C MOMOIIbI0 KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHajIu3a).™
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omnepaiuu Haja MHOXecTBaMH: | OcBaMBaTh MOHSTHA: MHOXECTBO, 3JIEMEHT MHOKECTBA,
(4 4) oObenuHeHue, mepeceueHue,  jgonosiHeHwe.  CBoMCTBa | MOJAMHOXKECTBO.
omepanui HaJ MHOY>KECTBaMU: MepeMecTUTeIbHOE, | BBINOJHATH onepannu HaJl MHOKECTBaMM:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUEHHUS. 00BbeAMHEHNE, TIEpEeceYeHHE, JOOJIHEHUE (110 00pas3iy).
I'padpuaeckoe npeacraBIecHUE MHOXKECTB. HUcnoan3oBarh CBOMCTBA: MEePEMECTUTEIBLHOE,
COYETATENbHOE, PACIPENCIUTEIIbHOe, BKIIOYCHHUS (C
MCIIOJIb30BAaHUEM BU3YaAJIbHOM OMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHUE MHOXKECTB
IIPU OINMCAaHUHM PEATbHBIX TPOIECCOB M SBJICHHH, INPH
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONIb30BaHKUEM BU3YaIbHOMN OIOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Crnyuaiinbie coOriTusg. | OcBauBaTh Ha 0a3zoBOM YPOBHe MOHATHS
CJIy4aiiHOro bnaronpusarcTByromue 3JIeMEHTapHbIE COOBITHS. | DJIEMEHTapHOe COOBITHE, CcllydailHOe COOBITHE —Kak
coOBITHS BepositHocTn  coObITHL. ONBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTh  OJIArOMPUSITCTBYIOIIMX — SJIEMEHTAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUSAMU. CTydaifHbIN BBIOOP. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota «ONbBITE C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU .

PemaTh 3a7a4M Ha BRIUKUCIEHUE BEPOATHOCTENH COOBITHI
M0 BEPOATHOCTSIM JJIEMEHTAPHBIX COOBITHH CIIy4ailHOTO
ombITa (C MCIOJIb30BAHUEM 3PUTEIBHOW HATJISTHOCTH
U/Win BepOaIbHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOSITHOCTEH COOBITHIT
B OINbITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSAMH, B TOM YHCIIC C TOMOIIBIO KOMIBIOTEpPaA (C
UCIIONIb30BAaHUEM  3PUTEIBHONW  HATTSAHOCTH  W/WUIH
BEepOATBLHOM OTOPHI).

IIpoBoauTs, M M3y4YaTh OMBITHI C PABHOBO3MO>KHBIMHU
AJIEMEHTapPHBIMUA COOBITUSMH (C MCTIOJNb30BAaHUEM MOHET,




UTpaIbHBIX KOCTEH, JIpYTrux MoJIeIIel)
B XOJ€ IpakTHYecKOoW paboThl (C HCHOJIb30BAHUEM
BHU3YyaJIbHOW ONOPHI).

BBenenue
Teopuio rpagos
(4 19)

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTb  IIYTH,
CYLIECTBOBAaHME BUCSYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM
BEpILUH U unciaoM peéoep. [IpaBuno ymMHOKEHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 muKia,
BHCsAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

H3yuyaTh cBoMCTBAa [€peBa: CYIIECTBOBAHHE BHCSYEH
BEPIIMHBI, CIWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEXK]Y YHUCIOM BEPIIMH U YHUCIOM
pedep.

YuyacTBOBaTh B 00CY:KI€HMH pelleHHs 3aJa4yM Ha
MOUCK W TIEPEUYHCIICHHE MyTeH B JepeBe, ONpe/eicHue
YyuCiia BEpIIMH Wik pEédep B JepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TNPUMEHEHHEM IIpaBWIIa
YMHOXKEHUS.*

Cayuaiinble
coObITHS
(CR))

*TIpotuBomnonoxknoe  cobwsitTve.  lmarpamma  Ditnepa.
OO0benuHenne u rmnepeceyeHue coObITU. HecoBMecTHBIE
coObiTust. @opmyna cioxeHus BepoaTHocTed. IlpaBuio
YMHOXEHHUS ~ BEPOSATHOCTEH.  YCIOBHas  BEPOSITHOCTD.
HeszaBucumpbie  coObiTusi.  IlpeacraBienune  cirydaitHOTO
HKCIIEpUMEHTA B BUJIE IepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO I[POTHBOIIOJIOKHbIE
cOOBITHS, ONepaluy HaJ COOBITHSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMeCTHbIE 1 HECOBMECTHBIE COOBITHS.

N3yuyaTh TeopemMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHUS BEPOSATHOCTEN ).

YuacTBOoBaThH B 00CYyKIeHHHM pellieHUs 3aJa4u, B TOM
quCJIe TEKCTOBBIE 3aJjaul Ha OINPEAEICHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO

YUCIOBOM  mpsAMOM, aumarpamm Oilnepa, (GopMyIbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp NOHSATHS: IIPABUJIO YMHOXEHUS
BEPOSITHOCTEM, YCIOBHAsI BEPOATHOCTh, HE3aBHUCUMBIE
COOBITHS JIEPEBO CIYyYaHOTO OMBITA.

N3yuars cBoiicTBa  (ONpeneNeHus) HE3aBUCHUMbBIX
COOBITHH.

YuyacTBoBaTh B 00CY’KJA€HHUM pellleHMsl 3aJa4yd Ha




ONpeJieJICHUE U UCII0JIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
IIOHUCK BepOSITHOCTef/'I, B TOM 4YHUCIIC yCJ'IOBHBIX, C
HCIIOJIb30BAaHUEM JIEpeBa CIIy4aifHOTO OIbITa. ™

O00011eHue,
KOHTPOJIb
4 v)

[IpencraBnenue nanHbix. OnucatenbHas craTuctuka. ['padsbr.
BepositHOCTB CIIy4ailHOTO COOBITHS. DNeMEeHThI
KOMOWHATOPHKH.

IloBTOpSAITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

PemaTts 3a7a4yu Ha PEICTAaBICHUE M OMMCAHUE JaHHBIX
c IIOMOUIbIO U3YYEHHBIX  XapaKTEPUCTUK (c
HCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTHL B O0OCYKIEHMH pelIeHHsA™ 3aJayum C
IpUMEHEHHEM TpadoB.

Pemiath 3aJayd  Ha  HAXOXJEHUE  BEPOSITHOCTH
CJIy4alfHOI0 COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCJI€ B OINbITAX C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOU OMOPOIA).
*Y4yacTBOBaTH B 00CY:KI€HHM pelleHHs™ 3ajayM Ha
HaXO0XJICHUE BEPOSATHOCTEH 0ObEJUHEHUS U MEPEeCceUEeHUs
COOBITHI, B TOM YMCJIE€ HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduecKux TpeACTaBIEHUNl U JepeBa ClydailHOro
OTIBITA.

*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aga4M Ha
MepevrciIieHne KOMOMHAINH (YKclia MepecTaHOBOK, YUCiIa
coyeTaHuil), Ha HaXOXKJAEHUE BEPOSATHOCTEH COOBITHI C
NPUMEHEHUEM KOMOMHATOPHKM, B TOM 4YHCIE C
UCMOJIb30BaHUEM TpeyroyibHuka [lackans.

9 kynacc (He MeHee 34 4)

Ha3Banue
pa3naena (TemMbl)
(4HC10 YaCOB)

OcHoBHOE coaepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnwucarelbHas  CTaTUCTHKA.
Omneparuy Haj COOBITUAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTMCAHUE JaHHBIX.
Pemath 3agayMm  Ha  HaXOXICHUE  BEPOSATHOCTEHN
00BbEeIMHEHNUS U TIEPECEYCHUs] COOBITHH, B TOM 4YHCIIE
HE3aBHCHUMBIX, C  HUCIOJb30BaHUEM  rpaduuecKkux
MPEJCTaBICHUI U JE€PEBA CIYYaHOIO OIIBITA.

Pemarp 3agaun Ha mnepeducieHue KOMOMHAIMKM (ducia

IIEPECTAaHOBOK, UHMCJIa COYETAaHUI), Ha HaXO0XKJIEHUE
BEPOATHOCTEMH COOBITHIA C pPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCII€ C MCIOJIb30BAaHUEM

TPEYroJIbHUKa ITackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@®axropuan. CodyeraHus UM 4UCIO coueTaHWil. *TpeyrosbHUK
[Tackais.™ IIpakTueckas pabora «Brruncnenne
BEPOSITHOCTEW C MCIOJIB30BAHWEM KOMOWHATOPHBIX (DYHKIIHIA
3JIEKTPOHHBIX TAOIUI.

OcBauBarh Ha  0a30BOM  YPOBHE¢  INOHATHA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXEHUS, YHNOPSJOYEHHAs
napa, Tpoika OOBEKTOB, NEPEeCTaHOBKa, (haKTopual
qucila, COYETAaHHWE, 4YHUCIO COYETaHWM, *TPeyroibHHUK
[Tackans.™

Pemars nmpocreiimme 3agaum  Ha  IIEPEYHUCIICHUE
YIOPSAAOYEHHBIX nap, TPOEK, NIEPEYNCIICHNE
MIEPECTAHOBOK W COYETAHUW DIIEMEHTOB pPAa3lIMYHBIX
MHO3KeCTB (110 00pa3siry).

Pemats mpocreiimme 3aauM Ha NPUMEHEHHUE 4YHCIIA
coyeTaHuil B anredpe (COKpaléHHOE YMHOXKEHHE, OUHOM
HrroToHa) (c HampaBIsAIoUel MoMoIIbIO).

Pemath, mnpumMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUMCJICHHE BEPOSITHOCTEH, B TOM YMCIE C IOMOIIbIO
AJIEKTPOHHBIX TaOJUI] B XOJA€ MPaKTHYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckast
BEpPOSITHOCTH

4w

*T'eomerpuueckast BeposiTHOCTh. CitydaiiHbIil BEIOOpP TOUKHU U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH.™

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.

YuyacTBoBaTHL B 00CYXKIEHHM pelIeHUsl 3aJa4d Ha
HaXO0XJIEHNE BEPOSITHOCTEN B ONBITAX, MPEICTABHUMBIX
KaK BBIOOp TOYEK M3 MHOTOYrOJbHUKA, Kpyra, oTpe3ka




WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA™

HUcnuiTanuns
bepnyaan
(6 9)

Ucneitanne. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepnymnu.  BepositHocTH
coObiTHi B cepun wucnbiTaHuid beprnymmu. Ilpaxktuueckas
pabora «Mcnerranus bepuymamy.

OcBauBaTh Ha 0a30BOM ypPOBHe NMOHSITHS. UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (yCIIEX U Heyjaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOro  ycrexa
(neynaum), cepust ucnbiTanuii bepuymm.

Pemiate mpocreiimime 3axa4yd Ha  HAXOXIACHHE
BEPOATHOCTEH COOBITHII B CEpUU UCIBITAHUI 10 TIEPBOTO
ycriexa, B TOM YHCJIE ¢ MPUMEHEHUEM (OPMYIbI CyMMBI
reOMETPUYECKOI mporpeccuu (C OMopoil Ha CIIPaBOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axauMm Ha  HAXOXACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
uchbITaHUM bepHyuM, Ha HaXO0XACHHE BEPOSTHOCTH
ONPEACNIEHHOTO 4YHUCIIa YCIEXOB B CEPUM MCHBITAHUHN
bepuymu (¢ BU3yalbHOM OMOpOii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOATHOCTH B
cepuu UcHbITaHui bepryum

Cayuaitnas
BeJIMYMHA
(64)

CnyuaiiHas BeIMYMHA U PACHPENEICHUE BEPOSATHOCTEM.
Maremarnueckoe OXHMIAHME W JUCHEPCHs  CIydalHOH
BeIMUYMHBL. [IpuMepel MaTeMaTHYeCcKOro OXHUAAHHUA Kak
TEOPETHUYECKOT0 CPEHErO 3HAYCHH S BEIIMYHHBI.

[TonstTue o 3akoHe  Oonbmux  uyucen. 3mepeHue
BEPOSITHOCTEW € MOMOWIIBI0 4acToT. [IpuMeHeHune 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHA: ClIydaiHas
BEJINYMHA, 3HAYECHUE CIIy4alHOM1 BEJINYMHBI,
pacrpeneiieHue BEpOsSTHOCTEN.

HN3yuyatp u o0cCy:kIaTh NPUMEPBHI JTUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEIUYUH (POCT, BEC YEIOBEKA,
YUCJICHHOCTD HaceJeHus, JIpyrue U3MEHYMBBIC
BEJIMYMHBI, PACCMATPHUBABILUECS B Kypce€ CTATUCTHKH),
MOJEINIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaliHBIMU OIbITaMH (OpocaHWe MOHETHI, UTpajbHON
KOCTH, CO CITy4alfHbIM BHIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
MaTE€MaTH4YeCKOe OKMJAHUE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CpenHee 3Ha4YCHHUE, qucrepeus
CIIy4allHOM BEJIMYMHBI KaK aHAJOr AUCIEPCHH YUCIOBOIO




Habopa.

Pemath 3amauMm Ha BBIYMCIEHUE MaTEMATHYECKOTO
OXKMJIAHWS W JUCIEPCUU  JMCKPETHOM  CilydailHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIpPEACIICHUI0, B TOM YHUCIIE
3a]a4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIOTepesMu (C
HAIPAaBIIAIOIIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX paCHpENesIeHUd, B TOM 4YHUCIE
pacnpeiesieHusl Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, 49acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIy4alHBIX ONBITaX KaK CIy4ailHyrO BEJIUUYHUHY.
3HAKOMHUTBCS C 3aKOHOM OoJnbImuX uucen (B Qopme
bepnymnu): mpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSATHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMICH MTOMOIIIBIO).
OOcyxkmaThb  poib  3akoHa  OOJIBIIMX  4HMCcel B
000CHOBaHUHU 4aCTOTHOIO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHYMBBIX SIBICHHUSX,
pOJb 3aKOHA OOJBUIMX YHCEN B IPUPOJIE U B KU3HU
4eJI0BEKa.

0O06006menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepositHOoCTh CIIy4aitHOTO COOBITHSI.
KoMOMHaTOpukH. CiiydyaliHble BETUYHHBI U pAaCIpe/IeIICHUS.

OmnucareibHas  CTATHUCTHKA.
DJIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUIA.

Pemars 3a1a4yu Ha IPEACTABICHNUE U ONMCAHUE JAHHBIX.
Pematr, 3agauMm  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OIMBITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTApPHBIMHU COOBITHSIMH, BEPOATHOCTEMN
OOBeAMHEHUS ¥ TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOATHOCTM B ONBITAX € CEPUAMH  CIIy4alHBIX
HUCIBITAaHUN




[Ipu paspaboTke paboueld mMporpaMMbl B TEMAaTHUYECKOM IUITAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCIIOJIb30BaHUS ANEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIONINXCS yueOHO-METOAMUECKUMU MaTepHaliaMu
(MyTbTUMEIUHHBIE TPOTPAMMBI, JJIGKTPOHHBIE YUYEOHHKHM U 3aJaYHUKH, ODJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyaJbHBIC
71a00paTopu, UTPOBBIE MPOTPAMMBbI, KOJJIEKIUU ITUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIONb3yEMbIMU TSI O0yUYEHUS U
BOCIIMTAHUSI PA3JIUYHBIX TPYII MOJIb30BATENCH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHM(POBOM) BHUAE U PEATU3YIOIIUMH
nunakTuueckue Bo3MoxxkHocti KT, coneprkannie KOTOPbIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUM.
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