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HOACHUTEJIBHAA 3AIIMCKA

AnantupoBaHHas pabodas mporpamMma MO MaTeMaTHKE A OOYyYaroIIuXcs C
3a/Iep>KKoM ncuxuueckoro passutus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHMA TOATOTOBIEHA Ha oOcHOBe {DeaepandbHOrO TOCYAapCTBEHHOTO
o0pa3oBaTeILHOTO  CTaHJIapTa OCHOBHOro oOmero oOpazoBanust  ([Ipukas
Munnpocsemenuss  Poccum ot 31.05.2021r.  Ne287,  3apeructpupoBaH
MunucrepctBom toctuimu Poccuiickoit deneparuu 05.07.2021r., per.nomep 64101)
(nanee— ®I'OC O0OO), aganTUPOBAHHON OCHOBHOW 00pa30BATEIBHON MPOrpaMMBbI
OCHOBHOTO 00miero oOpa3oBaHusi OOYYaIOUIUXCA C 3aJCPKKON TCHUXUIECKOTO
passutus MBOVY «Baprarépckas OOII» na 2024-2025 yueOHbIM Ton (manee —
AOOIT OOO 3IIP), paboueii mporpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsS 10
npenMery «MaremaTrkay, MporpaMMbl BOCIIUTAHMSI, C YIETOM PaclpeIeICHHBIX 10
KJlaccaM TPOBEPSIEMBbIX TPEOOBAHMI K pPeE3yJIbTaTaM OCBOCHUS ANaNTHPOBAHHOMN
OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMBI  OCHOBHOTO 00ImIero oOpa3oBaHHs
OOyJaromMXxcss ¢ 3aJepKKOW TICHXHYECKOro pa3BuTusi. B paboueld mporpamme
YUTEHBI UJIeH M TTOJIOKEHUsT KOHIENIUY pa3BUTHS MaTEMaTHICCKOTO 00pa30BaHuUs B
Poccuiickoit @enepannm.

O6mas xapaktepucTuka yue0Horo npeamera «MaremaTuka

VYyeOnbiii mnpeamer «MaremaThkay  BXOJUT B IpEeIMETHYIO 00JacThb
«Marematnka u uH(MopmaTuka». OH CIOCOOCTBYET pa3BUTHIO BBIYHCINTEIBLHOM
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIB30BATHCS
AITOpUTMaMH, a TaKKe MNPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOW >ku3HM oOydaromuxcs c¢3 [IP. VY4yeOHBIM mnpeameT pa3BHBaeT
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpa)keHue, (DPYHKIMOHATBHYIO T'PAaMOTHOCTD,
YMEHHS BOCIPUHUMATh U KPUTUUYECKU aHAIM3UPOBATH UH(POPMAIIUIO, PEICTABICHHYIO
B pa3IMYHBIX popMax.

OOyuyenue MareMmatuke Aa€T BO3MOXXHOCTh Pa3BUBaTh Yy OOYYAIOIIMXCS C
31TPTOUYHY10,paliMOHaTbHYIOUUH(DOPMATHBHYIOPEYD, YMEHUEOTONPATHHANOOIEETIOIX
OJIAIINE SI3BIKOBBIE, CUMBOJINYECKHE, rpadudeckue cpelncTBa TUIS
BBIPKEHUACYKICHUNUHATIISATHOT OUXIIPEICTABIICHUS.

HeoOxomumpIM ~ KOMIIOHEHTOM  00mIel  KyJdbTypbl B COBPEMEHHOM
TOJIKOBAHHUHSIBIISIETC0011€e3HAKOMCTBOCMETOIAMHUIIO3HAHUS ICHCTBUTEIIBHOCTH, ITPE
JCTaBJICHHE O TpeaMeTe M METOoJax MaTeMaTHK{, WX OTJIWYUH OT METO/OB
JIPYTHXECTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS
MaTeMaTUKH IS pEIICHISIHAY YHBIXUTIPUKIIATHbIX3a1a4. TakuMoOpazom,MmaTeMaTHaec
K0e00pa30BaHNEBHOCUTCBOMBKIAAB()OPMUPOBAHUEOOIICHKYIBTYPHIYEIOBEKA.

N3yueHneMaTeMaTUKHTAKKECTIOCOOCTBYETICTETHUECKOMYBOCITUTAHUIOUEIIOBE
Ka,[TOHUMaHUIOKPACOTHIMU3SIIECTBAMATEMATHUYECKIXPACCY K ICHUI, BOCTTPUSTUIOTEO
MEeTPUIECKIX(POPM, yCBOCHUIOUIEUCUMMETPHH.

[IporpammaoTpakaeTcoaepkaHrueco0yueHuANMpeaMeTy«MaTeMaTuKa»CydeToM
0coOBIX OOpa3zoBaTeNbHBIX MOTpeOHOCTEM oOyuaronuxcs ¢ 3I[IP. Osmagenue
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y4ueOHbIM npeaMeToM «MaTtemaTukay MpeacTaBIseT ONPEICICHHYIO CIOKHOCTh s
yuamuxest ¢ 3IIP. ¥V oOyuaronuxcs ¢ 3IIP nambosee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHUU CIOBECHO-JOTUYECKUX (OPM MBIILICHUS, TMOTOMY aOCTpaKkTHBIE U
OTBJICUCHHBIE  KATETOPUUM UM  TPYIHOJAOCTYNHBL. B  TOXe BpeMs 1pu
CHENUATTBHOMOO yYeHUN 00 yUaIOIIHECIMOT Y TBBITIOJIHITH3aIaHUATIOANTOpUTMY. OHUBO
COIPUUMYHUBBL K TIOMOIIM, MOTYT BBIMOJHUTh TIEPEHOC HA  AHAJIOTUYHOE
3aIaHUEYCBOCHHOTO crmoco0a pemieHus. CHUWKEHHUE Pa3BUTHS  MBICIUTEIbHBIX
omepaldii W 3aMEJICHHOE CTAHOBJIECHHUE JIOTMYECKUX JEUCTBUM MPUBOIAT K
HEJIOCTATOYHOW  OCMBICJICHHOCTH  COBEpIIAEMbIX  Y4eOHBIX  JAeHCTBHM. VY
oOydJaromuxcs 3aTPYJHCHBICUCTHBIE BBIYUCIICHUS, TMPOU3BOJMMBbIE Byme. B
MUCbMEHHBIX BBIYUCICHUAX OHU MOTYT MPONYCKaThb OJWH U3 MPOMEKYTOUHBIX
maroB. Ilpu pabore ¢ YUCIOBBIMH BBIPAKECHUSIMU, BBIUYMCICHUEM WX 3HAYCHUS
MOTYTHEYJEP>KUBaThIIPaBUILHBINTIOPSAOK A CcTBUM. [ [prynpotiiennn, mpeoopa3zoBaHu
uBbIpakeHur ydvamuecs ¢ 3[IPHe MOryT caMoOCTOATENbHO MPUHATH pPEIICHUE O
MOCJICIOBATEIbHOCTH  BBITIOJIHEHUST  ACHCTBUNA.  KOHKPETHOCTH  MBIIIUICHUS
OCJIOXKHSICTYCBOCHHTHABBIKAPEIICHUS yPAaBHEHU I, HEPABEHCTB,CUCTEMblypaBHEeHM .
MMaJIOZOCTYITHOCOBEPIIIEHUEOOPATUMBIXOTIEPAITUH.

HuzkuitypoBeHbpa3BUTHAIOTHMUECKUXOTIEpAIUi, HEJOCTATOUHAsI0000IIIEHHOCTh
MBIIUICHUA3ATPYAHA IO TU3YYeHUETeMBI« D YHKITUN» . TTPUOTIPEICICHUU () YHKITUOHATBH
O3aBUCUMOCTH,TPUOTTUCAHUHUTPAPUISCKOUCUTYAITUH, HCTIOJIB3YSI TEOMETPUUYCCKHMA,
anredpanueckuii, pyHKIIMOHANbHBIN s3bIku.Hepeako ydamuecss He BUAAT pPa3HUIIBI
MeXx 1y 00JacThIO onpeieNieHust GYHKIMHA HO0IaCThIO3HAYEHU .

PemenunesanauconpsskeHOCTPYAHOCTAMUOPOPMIICHUSKPATKON3AMUCH, IPOBEIE
HUSL aHajdu3a YCIOBUSA 3aJaud, BBIJCJIECHHUS cCyllecTBeHHOro. OOyuaromuecs
c3I1P3aTpyaHsAIOTCACACIaThYMO3aKIIOUeHHE0TOOIErOKYaCTHOMY, HEPEIKOBBIOMPATO
THEPAIMOHAJIBHBIECTIOCOOBIPEIIICHUS, HHOTJA0T PAHUYM BAIOTCAMAHU Y IS ITASIMUCUHUCTT
aMU.

[Ipy  w3ydeHMM  TEOMETPUUYECKOrO0  Marepuana  olydaromuecs ¢
3ITPcTankuBarOTCACTPYAHOCTHIOEIATHIOT MUECKUEBBIBOIBI, CTPOUTHIIOCIIE0BATEBH
ple paccyxaeHus. HempouyHble 3HaHUSI OCHOBHBIX TE€OPEM TI€OMETPUUIIPUBOIUT K
omunOKaM B pENIeHUH TeoMeTpudecKkux 3amad. OOyuaromuecs MOTYTIIOIMEHHUTH
dbopMyny, HeNmpaBUIBHO MpPUMEHUTH Teopemy. K  ceppe3HbIM  omuOKam
BpELICHUNU3aJauIPUBOASTHEIOCTATOYHOPA3BUTHIEIPOCTPAHCTBEHHBICTIPEICTABICHUS
.JMMCI0’XHOBBITIOTHUTHUEPTEKKYCIOBHIO, BITUCEMEHHBIXPa0OTaXOHUHE
MOTYTIIPUBECTUOOBSICHEHHUE K YEPTEKY.

ToyHocTh 3amOMUHAHWA W BOCHPOM3BEACHHS  Yy4eOHOTO  MaTepuana
CHUYKEHBITONPUYNHECTA00CTUMHECTUUECKONUAEATETbHOCTH,CY KEHUA00EMATTAMSITH.
Oo6yuaromumcsac3IIPTpebyercsbonpiieBpeMeHNHA3aKpeTIIeHuEMaTEepraia,akTyamns3
alMA3HAHUN 110 ONOpPE MPU BOCIIPOU3BEICHUHU.

Jns  mpeojoneHuss  TPYAHOCTEH B HM3YYEHMHM  Y4eOHOro mpeamera
«MareMaTtuka»He00XoIuMaaanTanussoobeManxapakTepayaeOHoroMaTepruanaKk

MO3HABATEIbHBIM  BO3MOXHOCTSM  yvamuxcs ¢ 3I[IP.  CnenyeryueOHbIi
MaTepUaIpenoAHOCUTEHEOOIBIIMMUTIOPIIUSIMHU, YCI0XKHASIETOMOCTENEHHO, U3bICKUBA
ThCIOCOOBIAIANTAMUTPYAHBIX3aJaHU N, HEKOTOPBIE TEMbIJaBAThKAKO3HAKOMUTEIbHbI
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€;UCKIII0YaThOTACIbHBICTPYAHBICI0KA3ATEIbCTBA; TEOPETUUCCKUNMATEPUATIPEKOMEH T
YETCAU3Yy4aThBIIPOLECCENPAKTUIECKONIEATEIBHOCTUIIOPEIIEHNI03a1a4. OpraHnyeck
OCEAMHCTBOIIPAKTUYECKONNYMCTBEHHONAEATEIbHOCTUYYAIIUXCSIHAYpOKaXMaTeMaTH
KHCIOCOOCTBYIOTIPOYHOMYHCO3HATEIbHOMYYCBOEHUI00A3UCHBIXMATEMATHUYECKIX
3HAaHUMUYMEHUM.

Hesn u 3apqa4u n3ydeHust yueOHoro npeamera «MareMaTuka

[IpropuTeTHBIMU Yyeramu 00ydeHUsIMaTeMaTUKEeBS—IKIIacCcaxsiBISIOTCS:

* GopMuUpOBaHHE  ICHTPAJbHBIX  MAaTEMAaTHYCCKUX  TMOHATHH  (YHCIIO,
BEJIMYMHA,T€OMETPUIECKasiPUTypa,IepeMEeHHAs, BEPOITHOCTh, P yHKITHS ),00€cTT
€YMBAIOIUXITPEEMCTBEHHOCTEUIIEPCTIEKTUBHOCTEMAaTEMaTHIECKOr000pa3oBaH
usiooyuaroruxcs c3I1P;

* noxaBeneHueoOydaronmxcsac3I1PHagoCcTymTHOMUISTHIXYpPOBHEKOCO3HAHUIOB3aH
MOCBSI3UMATEeMAaTUKUHOKPYKaIOIIEroMUpa, TOHUMaHHEMaTeMaTHKUKAKIaCTHOO
MICWKYIbTYPHI YeJIOBEUECTRA,;

" pa3BUTHE HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs
c3I1P,mo3HaBaTEIPHORAKTHBHOCTH, UCCIIEI0BATEIbCKIXYMEHHIH, KPU THIHOCTHM
BIIIJICHUS , MHTEPECA K N3yUCHUIOMATEMATHKH;

* popmupoBaHHePyHKIIMOHATHPHORMATEMATHYECKONTPAMOTHOCTH : YMEHHUSPACIIO
3HABATHIPOSBICHUIMATEMATUYECKUXTTOHITHI,00 €K TOBU3aKOHOMEPHOCTENBP
€ANTbHBIX)KM3HEHHBIXCUTYAIUAXUTTPUU3YUCHUUAP YTUXyIeOHBIXITPEIMETOB, PO
SABJICHUS3aBUCUMOCTEHN3aKOHOMEPHOCTEHN,hOpMyTMpOBaTbUXHAS3BIKEMATEMAT
UKHAHCO3/1aBaThMaTeMaTHYECKUEMOIETTH, TPUMEHATHOCBOCHHBIIMATEMATHUECK
uhanmnapartspeneHUsIpak THKO-

OpUEHTUPOBAHHBIX3a1a4, THTEPIIPETUPOBATHHOLIEHUBATHIIONYYCHHBIEPE3YIIbTA
THI.
JlocTkeHnesTuxiienenodecneunBaeTCIpenieHueM CIeAyoInX3a0ay.

* (popmupoBatbyoOyuaromuxcsic3I1PHaBbikyueOHO-

M03HABATEILHON IS TEIbHOCTH . TIJITAHUPOBAHUEPAOOTHI, TOMCKPAITMOHATbHBIXITY
TEHEEeBBITIOIHEHNS,0CYIIECTBICHUS CAMOKOHTPOJIS;

" CcMOCcOOCTBOBATHUHTEIIEKTYATLHOMYPA3BUTHIO,(hOPMHPOBATHKAUYECTBA, HEOOXO
JUMBbIE  YEJNOBEKYy JJIA  TOJHOIEHHOW  JKM3HM B COBPEMEHHOM
0O0II1eCTBE,CBOMICTBEHHbIE ~ MAaTEMAaTUYECKOM  JEATENIbHOCTU: SICHOCTH U
TOYHOCTH MBICITA, UHTYHIIIH, MPOCTPAHCTBEHHBIX MpE/ICTaBICHUH,
CHOCOOHOCTH K NMPEOI0JIEHUIOTPYIHOCTEH;

" (opMHUPOBATHKITIOUEBHICKOMITETCHIIMNYYAIIIHXCABPAMKAXITPEIMETHONO0IACTH
«Marematnka 1 HTHGOPMATUKAY,

" pa3BUBATHIOHITUHHOEMBILICHUI00yUaronuxcsic3I1P;

" OCYUIECTBJIATh KOPPEKIMIO I[MO3HABATEIbHBIX MPOILECCOB OOYUYaIOIIMNXCS C
311P,He00X0IMMBIXITIIOCBOCHUSATTPOrPAMMHOTOMATEPHATIATIOy4eOHOMYTIPE M
CTY;

" [IpeayCcMaTpUBaTbBO3MOKHOCTHKOMIIEHCAIIMNOOPa30BaTEIbHBIXIE€(PUIIUTOBBOC
BOCHUU MPEANIECTBYIONIEI0 MPOrpaMMHOr0 Marepuajiia y oOydaroluxcs
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c311PrHEe10CTaTKOBBUX MATEMATUYECKOMPA3BUTHH;
" cpOpMHPOBATHYCTOMYUBBIMNHTEPECYUALTUXCAKIIPEMETY;
" BBIIBISITbUPA3BUBATEMATEMATUUECKUEUTBOPUECKUECTTOCOOHOCTH.

OcCHOBHBIE JINHUM COAEPKAHUA Kypca MareMaTuku B 5—9 knaccax: «Hwucna n
BBIYHCIIEHUS», «AnreOpa»(«Anredpanyeckue BBIPAXKEHUS»,«Y paBHEHUS u
HepaBeHCTBa ), «DyHKuum»,«I'eomeTpus»(«I eomeTprueckuepurypbMuxcBONCTBAY,
«M3mepeHne reoMeTpuyecKux BenuuyuH»), «BeposTHOCTh M cratuctuka»./laHHbIE
JVHUN Pa3BUBAIOTCA napajiebHoO, KayKJ1as B COOTBETCTBHUH c
COOCTBEHHOMIOTUKOM,0/IHAKOHEHE3aBUCUMOOAHAOTAPYTOi1,aBTECHOMKOHTAaKTEUB3au
moeicTBrn. KpoMeaToro,nxo0be AMHAETIIOrH4eCcKasi COCTaBIIS IOLIast, TPAAUIIMOHHOIID
UCYIIAsIMAaTEMAaTUKEUTTPOHU3BIBAIOIASBCEMATEMATUUECKUEKYPCBHIN COAEPKATENbHBIE
muauu. CdhopmynupoBanHoe B DepepadbHOM TrocyJapcTBEHHOMOOPa30BaTEILHOM
CTaHJapTe OCHOBHOT'O oO1rero oOpa3oBaHuUs TpeboBaHue
«YMETBONIEPUPOBATHIIOHATUAMM :ONIPEICIICHUE,aKCHOMA, TEOPEMA, TI0KA3aTEIBCTBO; YM
€HUEPACIIO3HABATbUCTUHHBIEUIIOKHBIEBBICKA3bIBAHUS, IPUBOIUTHIIPUMEPBIMKOHTPIIP
MUMEPBI,CTPOUTHBBICKA3bIBAHUSNOTPULIAHUSA BBICKA3bIBAHUM»OTHOCUTCIKOBCEM
Kypcam, a ¢GOpMHpOBAaHUE JIOTUYECKUX YMEHUH pachpelensieTcss 10 BCEeM
roJlaMo0y4eHUsIHAypOBHEOCHOBHOT000IIIEr000pa30BaHMsL.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIAMETHBIM pe3yJibTaTaM
OCBOGHHS paboyell mporpamMMmbl, pacnpeleleHHBIM IO TrojaaM  OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM oOpasom, 9TOObI KO BCEM OCHOBHBIM,
NPUHIMINAIBHBIMBOIIPOCAMOOYYaIOIINECI00palaINChHE0IHOKPATHO,YTOOBIOBIIAAE
HUEMATEMaTUYECKUMU MOHATUAMU U HAaBBIKAMM OCYILECTBIIIOCH IIOCIIEN0BATEIIBHO
UIOCTYTNAaTEIbHO,CCOOTI0ACHUEMITPUHIIUIIANPEEMCTBEHHOCTH,aHOBBIE3HAHUSIBKITIOUA
JUCh B OOILIYI0 CUCTEMY MaTeMaTH4eCKHX IpeacTaBieHuil obOyuatommxcs c3I1IP,
pacmupsis B yriuyomss e€, o0pasys MpodYHbIe MHOXKECTBEHHBIC CBs3U. OOmuenenu
U3y4YeHUs yueOHOro npeaMera «MaremaTtuka» IIPEACTaBIICHbI B
[TpumepHoiipabouernporpaMMeoCHOBHOT0001Ier000pa3oBaHusl.

OcobenHocTH 0TOOpPA M alaNTALMM Y4eOHOr0 MaTepuasia o MmareMaTuKe

OOyuenue ydeOHOMY mpenmery «MaremaThka» CTPOUTCS Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUU NJIi YCBOEHUS MPOTPAMMHOIO MaTepuaia 00ydaroluMucs
c3IIP. bonwiioe BHUMaHME yaenseTcs 0TOOPY yueOHOTO mMaTeprajia B COOTBETCTBUU
CIPUHIIMIIOMIOCTYITHOCTUITPUCOXPAHEHUMOOI1Er00a30BOTr0yPOBHS, KOTOPHINI0KEH
MOCOIEP)KAHNION00BEMYOBI Tha AN TUPOBAaHHBIMITIsI00yHatoruxcsic3[ IPBcooTBe TCTB
UUCUXO0COOBIMHOOPa30BATENBHBIMUTIOTPEOHOCTIMU. ClIeTyeTOOIeTYNTHOBIAICHIEMA
TepuanoMoOyvaronumucsic3IIPocpeicTBoMeroeTaibHOro O0OBsICHEHUS c
CUCTEMATHYECKUM MOBTOPOM, MHOTOKpPaTHOM TPEHUPOBKU
BIPUMEHEHUU3HAHUN, UCTIOJIb3YSITPUEMbIAKTyalIn3alluu (BU3yaIbHASIONOPa, IaMsITKa).

[Iporpamma npeaycMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHUMN: YMEHBIICHUE
o0beMa TEOPETUUYECKUX CBEICHUH, BRBIHECEHHE OTMAEJIbHBIX TEM HIIM LEJbIX Pa3/iesioB
B MaTepUalibl JJisi 0030pHOr0, 03HAKOMUTEJIBHOTO U3YUYEHUS.



IIpumepHbIe BUABI AeATeabHOCTH o0y4yaromuxcs ¢ 3I1P, od0ycioBieHHbIC
0co0bIMH 00pa30BaTEeIbHBIMH MOTPEOHOCTAMH M 00ecIeYHBAIOLIHE OCMBICJICHHOE
OCBOCHHE cOJep:KaHusl 00pa3oBaHusA MO npeaMeTy «MaTeMaTHKa)

Conepxanue BUIOB AesTenbHOCTH oOywatomuxcs ¢ 3[IP ompenensiercss ux
0co0bIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [[OMUMO HMIMPOKO HCIIONB3yEeMBIX B
OOII OO0 o6mux 15 Bcex 00y4aromuXxcsi BUAOB JAESITEIbHOCTH CIENYET YCUIIUTh
BUJIBI JICATEIBHOCTH CTIeU(PUUHBIC IJIs1 JAaHHOW KaTeropuu AeTel, 00ecTeuynBaromne
OCMBICJICHHOE OCBOEHHE COJEp)KaHHs O00pa3oBaHMsS MO MPEIMETY: YCHIICHUE
MPEeIMETHO-TIPAKTHYECKON JESITeTbHOCTH C aKTUBU3AIMEH CEHCOPHBIX CHCTEM;
yepeOBaHWE BHUJOB JIEATEIBHOCTH, 3aJCHCTBYIONINX pa3jHYHbIE CEHCOpPHBIC
CHUCTEMBI; OCBOCHHE MaTepuaja C ONOpOM Ha aJrOpUTM; «IOIIATOBOCTH» B
N3ydeHUUMaTepraa;ucIoIb30BaHIEI0TIOTHUTEIbHOMBU3YaIbHOMOMOPHI(CXEMBL, ITIa
OJIOHBI,OTTOPHBIETA0IHIIBI );pPEYEBOMOTICTONIPOIIECCEHPE3YIbTATE A TETLHOCTH; BBITIO
JTHEHHUECTICIIUATBHBIX3a/TaHN N, 00€CTIEUNBAIOIIINXKOPPEKIIUIOPET YIISIIIUTY4€0HO -
TIO3HABATENbHON JIESITETLHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJbTaTa.

Hns obyuaromuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS TPHEMBI palOTHI C
JEKCHYECKUM MarepuaioM no mpeamery. llpoBoaurtcs cnemmanbHas paborta 1o
BBEJICHUIO B aKTUBHBIA CJIOBaph OOYYAIONIUXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3ydaemble TEpMUHBI BBOJSATCS Ha TIOJUCCHCOPHOHM OCHOBE, oOs3aTenbHa
BU3yaJIbHAsI MMOJJIEPXKKA, AITOPUTMBI PA0OTHI C ONpeAeTICHHEM, OMOPHBIE CXEMBI IS
aKTyalIn3aluy TEPMUHOIOTHH.

MecTo yuyedHoro npeamera «MarteMaTuka» B y4e0OHOM IIaHe

B cootBerctBUUM ¢ DenepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOI'O 00ImIero oOpa3oBaHus y4deOHBIN mpenMer «MareMaTrukay
BXOJUT B TNpeIMETHYI0 o0jacTh «MartemaTnka u WHGOpPMATHKA» U SBISCTCS
oOsi3atennbHBIM 111 m3ydeHus. B 5-9 kiaccax yueOHbINM mipeamer «MartemaTukay
TPAIUIIMOHHO M3Y4aeTcsl B paMKax CIEAYIOMMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 Kiaccax—KypcoB «AnreOpa» (BKIIOYasl SJIEMEHTHI
CTaTUCTUKU M TEOpuH BepoATHocTeil) u «l'eomerpusi». Hacrtosimed mnporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BepoSTHOCTh U CTATUCTHKAY.

Hacrosmieir mporpamMmMoi mpeycMaTpUBAaEeTCsl BBIICJICHHE B YYEOHOM ILIaHE
Ha M3y4YeHHE MaTEeMaTUKH B 5—6 Kiaccax 5 y4eOHBIX YacOB B HEJCNIO B TEUCHHUE
KKJI0T0 roma oOydeHus, B 7-9 kiaccax 6 y4eOHBIX YacOB B HENETIO B TEUCHHE
KaXJ10ro roga o0ydeHus, Bcero 952 yueOHBIX Jaca.

Conepsxkanue yuebHoro npenmera «MarteMaTrnkay, MpeJCcTaBICHHOE B paboueit
porpamme, COOTBETCTBYET Or'oC 000,
OCHOBHOH00pa30BaTeIbHONTIPOrPaMMEOCHOBHOT000IIET000pa3zoBanust, [ [pumepHoii
aJanTUPOBAaHHOM OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO OONIEro
00pa3zoBaHus 00YyYAOIIUXCS € 3a€PKKON IICUXUUYECKOTO PA3BUTHA.



AJIAIITUPOBAHHAS PABOYASA ITIPOTPAMMA YYEBHOI'O ITPEIMETA
«MATEMATHUKA»
5-6 KIIACCBbI

Hesu n3yyeHust yueOHOro Kypca

[IpropuTeTHBIMU LIENAMH O0y4YEHU MaTeMaTHKe B 5—6 Kilaccax sBJISIOTCS:

" POJOJDKEHHE (DOPMUPOBAHMS OCHOBHBIX MaTeMaTHYECKUX MOHSITHH (YHUCIIO,
BEJIMYMHA, reoMeTpudeckasi ¢urypa), 00ecreunBaronux MpPeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMaTUUYECKOT0 00pa30BaHUs O0yJarOITUXCS;

" pa3BUTHE WHTEJUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEM OOyYaromuxcs C
3I1P, no3HaBaTeNbHOM aKTUBHOCTH, MCCJIEA0OBATEIILCKUX YMEHUH, MHTEpeca K
W3YUYCHUIO MAaTEMaTUKHU;

» ponaBeaeHue oOywaromuxcs ¢ 3P Ha gocTymHOM 11 HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMATUKHU U OKPY>KAIOLIETO MUPA;

» dopmupoBaHue (PYHKIIMOHATBLHOW MAaTEeMaTUYECKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTHYECKUE OOBEKTHI B PEATbHBIX JKM3HCHHBIX CUTYAIUSIX,
NPUMEHSITh OCBOCHHBIE YMEHHS JJIsl PEIICHUS MPaKTHUKO-OPUEHTHUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATHh MOJYYECHHBIE PE3YyJbTaThl M OICHUBATH HUX Ha
COOTBETCTBUE MPAKTUYECKOW CUTYALIHH.

OcCHOBHBIE JIMHHUM COJEpXkKaHUA Kypca MaTeMaTMKd B S—6kiaccax—
apudmeTHiecKas U reoMeTprYecKas, KoTopble pa3BUBAIOTCS MapalieabHO, Kaxaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBUH. Takke B Kypce€ MPOUCXOIHUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONMUCATETLHOM CTATUCTUKH.

N3yuyenue apudmerrdeckoro Marepuana HauYMHAETCS CO CHUCTEMAaTH3allUd U
pa3BUTHs 3HAHWM O HATYpPaJbHBIX YHUCJIAX, MOJYYEHHBIX B HayajdbHOM mKkose. [lpu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIHHOM TEXHUKU W (OPMHPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTUEM BBIUMUCIUTEIBHOW KYJIbTYphI, B
YaCTHOCTU C OOYyYEHHEM MPOCTEUIUM MpUEMaM NPUKUAKKA U OLIEHKH pPe3ylIbTaTOB
BbIUMCIieHUd. M3ydeHue HaTypanbHBIX dYHCENI TMpoOJOJDKaeTcs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHbIMHU MOHSITUSAMH TEOPUH JIECIUMOCTH.

Hpyroii KpymHbIi OJ0K B COMEpKaHUH apu(PMETHUECKONW JTUHUU — 3TO APOOH.
Hauvano n3yuenns oObIKHOBEHHBIX U JIECATUYHBIX IPOOE OTHECEHO K 5 Kimaccy. ITo
MEPBBIA ATall B OCBOCHHH APOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
UJeAMH, MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOel B
MOJTHOM 00BEME MPENIECTBYET H3YUCHHIO JIECITHUHBIX APOOEH, 4TO 1enecoo0pa3Ho
C TOYKHU 3PEHUS JIOTUKHU M3JIOKECHUS YUCIIOBOW JIMHUM, KOTJa IMpaBuia ACUCTBUU C
JECATUYHBIMUA JPOOSIMA  MOXKHO OOOCHOBATh YK€ M3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JCCATUYHBIMH
IpOOSIMU PaCIIUPUT BO3MOMNKHOCTH [l TIOHMMaHUs OOYyYarolUMUCS MPUKIATHOTO
MPUMEHEHUS] HOBOM 3aMMCH MPU U3YUYEHUU JIPYTUX MNPEIMETOB U MPU MPAKTUUECKOM
ucrosnb3oBanuu. K 6 kimaccy OTHECEH BTOpOM dTam B HW3Y4YEHUHW JpoOeid, TIe
MIPOUCXOJUT COBEPUICHCTBOBAHHWE HABBIKOB CPAaBHEHUSI W MpeoOpazoBaHus apoleid,
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OCBOCHUE HOBBIX  BBIYUCIUTEIBHBIX  AJTOPUTMOB, OTTAYMBAHHE  TEXHUKU
BBIYUCJICHUH, B TOM YMCJI€ 3HAYCHUM BBIPAXKEHUMU, COJIEpKAITUX U OOBIKHOBEHHBIE, U
JECATUYHbIE APOOH, YCTAaHOBIICHHE CBSI3€M MEXIy HHUMH, PACCMOTpPEHUE MPUEMOB
penieHus 3a7a4 Ha ApoOu. B Hayane 6 kiacca MpOMCXOAUT 3HAKOMCTBO C MOHSATHUEM
MPOLIEHTA.

OCc0o0EHHOCThIO M3YUYCHHUSI TTOJTOKHUTEIIBHBIX U OTPUIIATEIbHBIX YUCEN SBISETCS
TO, YTO OHU TaKXXe MOTYT paccMaTpHUBaThCs B HECKOJLKO ATanoB. B 6 kiacce B
Hayaje u3ydeHus: TeMbl «[looKUTENbHBIE W OTPHUIIATEIbHBIE YKCIIa» BBIACISICTCS
noaTema «llenbie uucina», B paMKax KOTOPOW 3HAKOMCTBO C OTpHUIATEIbHBIMU
yucjlaMd W JICUCTBUSIMH C TIOJIOKUTEIIBHBIMU M OTPUIIATEIILHBIMU  YHUCJIaMU
POUCXOJUT Ha OCHOBE COJAEPKATEIBHOI0 MOAXO0/a. JTO MO3BOJSET HA JAOCTYIMHOM
YPOBHEMO3HAKOMUThYYAITUXCATTPAKTHUECKUCOBCEMUOCHOBHBIMUTTIOHATUSIMUTEMBI, B
TOM YHUCJIE W C MPaBWIAMH 3HAKOB MPU BBHIMOJHEHUH apU(PMETHUYECCKUX JECUCTBUH.
N3ydeHnne pamnroHaNIbHBIX YHCENT HA 3TOM HE 3aKOHYMUTCS, a OyJeT MPOJIOIKEHO
BKypce anreOpsl 7 Kiacca, 4YTO CTaHET CIEAYIOINIMM TPOXOJOM  BCEX
NPUHIIMIIHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3jeicHue TPYIHOCTEeH oObJerdaet
BOCHpUATHE MaTepuaia, a pachpeiesieHHe BO BPEMEHHM CIOCOOCTBYET MPOYHOCTH
npruoOpeTaeMbIX HABBIKOB.

IIpu oOydeHUU pelIeHHIO0 TEKCTOBBIX 3aja4 B 5—O6 Kjaccax HCIOJIb3YHOTCS
apupMeTHIeCKre MPUEMBI perieHrs. TeKCTOBbIE 3a/1aud, periaeMble Mpu OTpaboTKe
BBIYHCIIMTENBHBIX HABBIKOB B 5—06 Kjaccax, pacCMaTpPUBAIOTCA 3aJayy CIETYIOUIUX
BUJIOB: 3a/1a4u Ha JIBH)KECHUE, Ha 4acTH, Ha
MOKYTIKH,HapaOOTyUIPOU3BOIUTETLHOCTb, HAPOIIEHT I, HAOTHOLIEH USTUTIPOTIOPIUH.
Kpome Toro, oOywaroriuecsi 3HaKOMATCA € MpUEMaMU pelIeHUs 3aaad rnepedopom
BO3MOXXHBIX BapHaHTOB, yyaTcsi paboTarh ¢ HHQpOpPMalUEW, NPEICTABICHHOU B
dbopme TabIHIl WITH THATrPaMM.

B paGoueii mporpamme mpeaycMoTpeHO (OPMHUPOBAHUE MPOTEIEBTHUCCKUX
anredpanueckux mpeacTaBieHud. bykBa Kak CHMBOJ HEKOTOPOrO 4YHCIa B
3aBUCUMOCTA OT MaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS MOCTENEHHO. BbykBeHHas
CUMBOJIMKA HIUPOKO UCIIOJIB3YyETCS npexae BCETO U1t 3anucu
00Xy TBEPKACHUHUUTIPEI0KEHUN,(DOPMYJIT,BUACTHOCTH IS BBIYUCIICHUSITEOMETPUY
€CKHUX BEJIMYHH, B KAUECTBE «3aMECTUTEIS» YHCIIA.

B kypce «Marematuku» 5—6 KilacCOB IpEICTaBlICHA HaIJIsIAHAs T€OMETpUs,
HalpaBJICHHAasT Ha  pa3BUTHE OOpPa3HOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHMs, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIM dTall B U3YYCHUU
F€OMETPUM, KOTOPBII OCYIIECTBISIETCS Ha HATJSAIHO-IPAKTUYECKOM  YPOBHE,
OMMpAETCS HAa HAISIAHO-00pa3HOe MblIUIeHHe oOydaromuxcs. boinbiias poib
OTBOJIMTCSI MPAKTHYECKON JEATEIIbHOCTH, OMbITY, YKCIIEPUMEHTY, MOJAECIHPOBAHMUIO.
OO0yuaronmeca3HaKoOMITCACTEOMETPUYECKUMU(PUTYPAMUHATIIOCKOCTUMBIIPOCTPAHCT
B, C UX MPOCTEHIIIMMHI KOH(PUTYpaMsIMu, ydaTcs W300pakaTh MX HA HEIIMHOBAHHOMN
U KJjetyaToil Oymare, paccMaTpUBalOT HX MOpocTeliine cBoiicTBa. B mpomecce
M3YUYCHHUSI HATJISITHOM T€OMETPUU 3HAHUSI, TTOJIydYEHHbIE 00YUaIOIIUMUCS B HAYalIbHOU
IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
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CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax HM3ydaeTcs HHTETPUpPOBAaHHBIN
npeamer «MaTemMaTuka», KOTOpPBIM BKIIOYAET apu(PMETHUECKHl MaTepuan u
HaIJIAHYI0 TEOMETpUI0, a TakKe MpPONEACBTUUECKUE CBEACHHUS U3 anreopsl,
AJIEMEHTBHI JIOTUKU U Ha4aJla OMHUCATEIIbHOM CTaTUCTUKHU.

VY4eOHbIN MIIaH HA U3yYeHHE MAaTeMaTUKH B 5—6 Kiaccax OTBOAMT HE MeHee 5
y4eOHBIX YacoB B HEJEIIO0 B TEUEHUE KAXKJOTo roja oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xxanune yue0HOro Kypca (mo rogam o0y4eHmusi)

5 KJIACC

Hamypansnsie uucna u nyaop

Harypanbnoe wuyucno. Psa wHatypanmbhbix uuncen. Yucno0. W3o6pakeHue
HATYPaJIbHBIX YMCEJT TOUKAaMHU Ha KOOPAUHATHON(YMCIIOBOM) MPSIMOIA.

[To3zurnmonHasicucTeMacuuciaeHus. PumcrasanymepayuakaknpumeprHeno3uyuoOHH
ot cucmemvicyucieHus.JJecATHIHasACUCTEMACUUCIIEHUS.

CpaBHeHUE HATypaJIbHBIX YHCEII, CPABHEHHE HATYPAJIBHBIX YUCET C HYJIEM.
Crnoco0bl cpaBHeHUs. OKpyTieHUE HATYypaJIbHBIX YHCEIL.

CroxeHue HaTypaJIbHBIX YHCEI; CBOMCTBO HYJSl NPHU CIOXKEHUU. BblunTaHue
Kak JeicTBHUe, OOpaTHOE CIIOXKEHHUIO0. YMHOXEHHE HATypaJlbHBIX YHCEN; CBOMCTBA
HYJISl 1 €IUHUIBI IPU YMHOXKEeHHH. JleneHue kak aeicTBue, oOpaTHOE YMHOKEHHUIO.
KoMnonentsl  geWicTBuM, CBI3b  Mexay HuMH. [IpoBepka  pesyibrata
apumerndeckoro nedctBus. IlepemecTuTenbHOE U COYETAaTENIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS W YMHOXEHUS, pacnpedeiumenbHoe  C80UCMBO(3AKOH)
VMHOMCEHUSL.

Hcnonb3oBanue OykB 1yisi 0003HaYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aITUCHU
CBOMCTB apu(pMETUUECKUX JCHCTBUM.

Lenumenuuxkpammuuleuucia,paznoxxeHueHaMHoxutenu. [ [pocTeiencocTaBHbIC YN
cna.llpuznaxu oenumocmu na 2,5,10,3,9.J1e1eHre ¢ OCTaTKOM.

Crenenp C HaTypaJibHbIM [OKa3aTeleM. 3aluCh YHUCJIA B BUAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaXCHHE. DBpIUMCICHHE 3HAYEHUM YHCIIOBBIX BBIPAXKECHUN,
MOPSAJOK  BBINOJHEHUA  JeucTBuil.  Mcmonp3oBaHMe  mpu  BBIYMCIEHHUSAX
MIEPEMECTUTEIIBHOTO U COUYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOMXKEHUS,
pacnpeoenumenbHo20 C80UCMBA YMHONCEHUSL.

Apodu

IIpencraBnenne o apodu Kak crioco0e 3arMCH YaCTH BEIIMYHUHBI.
Oo6wikHOBEeHHBIE IpoOu. [IpaBmbHBIENHETTPABIWIBHBIEAPOOH. CMemaHHasIpoOhk;
MPeICTaBICHNEeCMEIIaHHOM IPOOMBBUICHETIPABUILHOUIPOOUUBBIICTICHUETIETIONYACT
Y YuCla U3 HenpaBWwibHOM Apoou. M3o0paxenue npobdeil ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE CBOMCTBO Jpodu. Coxpauwenue opobeti. Ilpusedernue opoou
KHo80OMY 3HaAMeHnamenio. CpaBHEHHE APOoOeil.
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CrnoxxeHue U BbIYMTAHUE JpoOel. YMHOXEHUE U AeNeHHE APoOeil; B3auMHO-
oOpaTHble Ipodu. Haxodxcoenue yacmu yeno2o u yeno2o no e2o 4acmu.

Hecatuunasizanuchapodeit. I[lpeacraBnenune JaecsITUYHOW JpoOU B BUJIE
OOBIKHOBEHHOU. 300paxkeHne AeCITUUHBIX ApoOel TOUKAMH Ha YMCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudpmernyeckue JAEUCTBUS €  JAECATUUHBIMU  JpoOamu.  Okpyenenue
oecsamudHblx Opooell.

Penrenue TeKCTOBBIX 3a1a4

Pemenue TekcTOBBIX 3amay  apupMETHUYECKUM  crnocoboM.  Pewenue
noeudeckuxsaoay.Pewenuesaoaunepebopomecexso3smodicHbixeapuarmos. Vicnonb3oBa
HUENpUpENIeHUN3a1ad TaOJUI] U CXEM.

Pemenue 3anmay, cojep)KallMx 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEJTUYMHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJMYECTBO, CTOUMOCTb. EMUHUIIBI U3MEpEeHHUS :
Macchbl, 00bEMA, LIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXAYy €IUHULAMU
MU3MEPEHHS KaKI0W BETUIHUHEI.

Pemenne oCHOBHBIX 3aj1a4 HAJIPOOU.

[IpencraBienne NaHHBIX B BUIE TaOJIMI], CTOIOYATHIXIUATPAMM.

Harusaanasar eomerpust

HarnsnsaeienpencraBieHus0QUrypaxHanioCKOCTH : TOUKA, TPSMast, 0TPE30K, Iy Y,
yroj, JIOMaHas, MHOIOYIOJbHHUK, OKPYXHOCTb, Kpyr. Yroma. Ilpsmon, ocrtpsli,
TYNOWU pa3BEPHYTHIC YTIIbI.

JlnuHa  oTpe3ka, MeETpUYeCKHe eIMHMIBl JUIMHBL  [[nuHa  JoMaHoM,
NEPUMETPMHOTOYTOJIbHUKA. M3MepeHne U TOCTPOEHUE YIJIOB C  TOMOIIBIO
TPAHCTIOPTHUPA.

HarnsnsaeienpencraBieHUI0(QUrypaxHaIIOCKOCTH :MHOTOYTOJIbHUK; [TPSIMOYTO
JTHHUK,KBAJpAT; TPEYTONBHUK, O pageHcmee uayp.

N3o0paxenune ¢uryp, B TOM uuciae Ha Kierdarod Oymare. [locmpoenue
KOHueypayuti U3 yacmel NpsMOU, OKPYICHOCMU HA  HEIUHOBAHHOU U
Kkremuamotioymaee.VIconb30BaHUECBONCTBCTOPOHUYTIIOBIPAMOYTOIbHUKA, KBAIPAT
a.

[Inomane mnpsAMOYroiabHHUKA W  MHOTOYIOJBHUKOB, COCTaBJIEHHBIX U3
OpPSIMOYTOJIBHUKOB, BTOMYHCIE(UTYp, H300paXEHHBIX Ha KJIeT4aTroil Oymare.
Enuauime n3aMepeHus mioaiu.

Haensaouvie npedocmasnenus o npocmpancmeenHvlx ueypax: npamoy2oivHblil
napannenienuneo, Ky0, MHO202PAHHUKU. H3zobpasicenue npocmetiuux
MHO202PAHHUKOB. Paszeepmku Kyba u napannenrenuneoq.
Co30aHuemoO0enetiMHO202paHHUKO08(U30yMacu, npo8ONOKU, LIACMUIUHAU OD.).

00vém npsimoyeonbHo2o napaiieienunedd, Kyoa. Eounuyvt uzmepenus oovéma.

6 KJIACC

Hamypansnsle yucna

ApudmeTndeckue1eiCcTBUSICMHOT03HAYHBIMUHATYpaTbHBIMUYHCIaMK. YU CIIOB
bI€ BBIPOKEHUS, TOPSAIOK ASUCTBUN, MCIIOJBb30BaHHE CKOOOK. Vcronb3oBaHue mpu
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BBIYUCJICHUAX TMEPEMECTUTEIILHOTO M COYETATEIbHOTO CBOMCTB CIIOXKEHUS W
YMHOXKEHHUS,  pacnpedeiumenvHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIC UYUCIA; HAUOOIbWUL 00wl Oelumens U HauMeHbulee
obwee kpamnoe. [lenumocms cymmul u npouszsedeHus. Jlenenue cocTaTKoM.

/Ipoou

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHe apooOeit.
CpaBHeHue u ymnopsigounBaHue apoOeid. Pemienuwe 3amady Ha HAaXOXKJIACHUE YaCTH
oTienorouienoronoeroyactu. [[poonoeuncnokakpesynprataeneuus. [ Ipencrarinenue
JECATUYHON ApoOu B BUJE OOBIKHOBEHHOW ApPOOU U BO3MOKHOCTH TMPECTABICHUS
OOBIKHOBEHHOW JpoOM B BHJE JECATHYHOU. JlecsThuHble IpoOM W MeTpuyeckas
cucreMa Mep. ApudMernueckue JCHUCTBUSI U YHUCJIOBBIE  BBIPAKEHUS] C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU IPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OTHOIICHUH. Macwimab, TPOTOPIIUS.
[IpumeHeHue ponopLUiA MpU pElIeHUN 3a]1a4.

[TonsiTue mporeHta. BeluncieHue MporeHTa OT BEIWYMHBI U BEJIMYHUHBI T10
e€nporieHTy. BepakeHuEenpoIeHTOBASCATUIHBIMUIPOOsIMU. PetieHrne3afaunanporieH
Thl. BeIpakeHuEe OTHOIICHUS BEJIMUMH B TIPOIICHTAX.

Ilonoscumenvuvie u ompuyamenvHle yucia

[TonoxxutenbHble W oTpulaTeabHble 4ucia. llenple uucna. Moodyas uucna,
2eomempuyeckas uHmepnpemayus Mooynia uucia. W3o00paxkeHue uucen Ha
KOOpPJIMHATHOM NpsiMOU. Yucnoswvie npomescymku.

CpaBHeHue uwncel. Apu@MeTHUYECKHE ACHCTBUS C TOJOXKUTEIbHBIMU U
OTPULIATEIIbHBIMHU YHCIIAMH.

[IpssMoyroJsibHAsE cucTeMa KOOpAHMHAT Ha IUIOCKOCTH. KoopIWHAThl TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHune Todyek M Guryp Ha KOOPAMHATHOU
IJIOCKOCTH.

bykeennuvie evipasicenusn

[Ipumenenue OyKB JUIs 3aITMCH MATEMATHUYECKUX BBIPAKEHUM U MPEI0KCHUH.
CroiicTBa apudMETHUCCKUX JEUCTBUN. bDYyKseHHble 6GblpadiceHuss U YUCTOBbLE
noocmanogky. DByKBEHHbIE PABEHCTBA, HAXO0XXJICHUE HEHU3BECTHOIO KOMIIOHEHTA.
®opmyibl; GOpMyIIBl IEpUMETPa M IUIOMIAAA MPSMOYTOJbHUKA, KBajpaTa, 00béma
napannenenuneda u Kyoa.

Pewenue mexcmoegwix 3a0au

Pemenue TekcTOBBIX 3a/1a4 apuMETHIECKUM CTIOCOO0M. Peuuerue 1o2uieckux
3a0au. Pewenue 3a0ay nepebopom 8cex 03MONHCHBIX BAPUAHMOS.

Pemiennie 3amau, conaepKalmuMx 3aBUCUMOCTH, CBSI3BIBAIOUIMX BEJIWYUHBI:
CKOPOCTb, BpEMsI, PACCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIbHOCTD,
BpeMs, 00bEM paboThl. EnuHUIBI M3MEpeHWs: MacChl, CTOMMOCTH; PAaCCTOSHHSI,
BpeMEHH, CKOpoCcTH. CBsI3b MEXAY €TUHUIIAMU U3MEPEHUS KaXK0i BETUYUHBI.

Peuiennie 3amay, cBs3aHHBIX C OTHOILLIEHHEM, MMPONOPIIMOHAIBHOCTHIO BEJIMYHH,
MPOIIEHTAMU;, PEIlIEHHE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLICHTHI.

Oyenka u npukuoka, okpyaienue pe3yiomamad.
CocmasneHnue OYK8EHHbIX 8bIPANCEHUL NO VCIO8UIO 3A0AYU.
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[IpencraBnenne AaHHBIX C MOMOIIbI0 Tabmur ua warpamm. CrombuaTsie
AVarpaMMbl: YTEHUEH TIOCTpOeHUE. YTeHHEeKPYTOBBIX AT PAMM.

Haznaonaa zeomempus

HarnsaasienpencraBieHUI0(QUrypaxHamioCKOCTH: TOUKa, IPSIMast, 0 TPE30K, Ty,
yTOJ1,JIOMaHas,MHOTOYT OJIbHUK,YeTHIPEX YT OIbHUK, TPE YT O bHUK,0KPYKHOCTb,KPYT.

Bzaumnoepacnonoscenued8yxnpamvixnaniockocmu, napaiiesbHblenpsamble, nep
neHOUuKyIsApHble npsamole. VI3MepeHne pacCTOSHUN: MEXAY JBYMS TOUKaMH, OT TOUKH
710 TIPSIMOM; JUTMHA MapIIpyTa Ha KBaJIpaTHON CETKe.

M3MepeHnre W TIOCTPOCHHE YIJIOB C TOMOIIBI0 TpaHCHOPTHpaA. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYT'OJIbHBIN, TYIIOYTOJIBHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeTbIpEXYTOIbHUK, [IpUMEPBHI
YeThIPEXYTOTBLHUKOB. [IpSIMOYrONbHUK, KBaJpaT: HCIONH30BAHHE CBOMCTB CTOPOH,
yIJ0B, JuaroHanei. Mzobpasicenue ceomempuyeckux @ueyp HA HETUHOBAHHOU
bymaze ¢ UCNONL308AHUEM YUDKVJ, JUHEUKU, Y2OJNbHUKA, MPAHCHOPMUPA.
[TocTpoenus Ha KieTyaTol Oymare.

[lepumerp MHOTOyroNbHHKA. [loHSATHE TUTOMATU  (UTYpPHI,  CIUHUIIBI
n3MepeHus iomanu. [pubnmkéaHoe n3MepeHne miomand Guryp, B TOM 4uCiIe Ha
KBaJpaTHOW ceTke. [lpubnudsicénnoe uzmepeHnue ONUHBI OKPYICHOCMU, NIOWA0U
Kpyea.

Cummempus: YyeHmpanvHas, ocesdas U 3epraivHas cummempuu. [locmpoenue
CUMMEMPUUHBIX DUeyp.

Haenaonwie npeocmasieHus 0 NPOCMPAHCMBEHHBIX Queypax:
napanieienuneo,Kyo, npuma, Mupamuoa, KOHyc, yutuHop, wapucgepa .Mzobpasicenuen
pocmpancmeennvixueyp.lIpumepvlpazeépmokmuocoepanHuxos, yurunopauxkonyca.C
030aHUeMo0enelunpoCmpaHCmeeHHbvIxghucyp (u30ymacu, npo8oI0KU, LIACMUIUHA u
op.).

Tonamueobvéma, eounuyviuzmepenusoovéma. OobEMnPAMoy2oibHo2onapaie
Jlenuneda,kyoa.

AJIAIITUPOBAHHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPAy». 7-9KJIACCBI

Hean usyyeHus y4e0HOro Kypca

AnreOpa SBISIETCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
oOecrieuynBaeT W3y4YEHUE IPYTHX JUCIUIUIAH, KaK €CTeCTBEHHOHAyYHOTO, TaK M
T'YMaHUTApHOTO ITUKJIIOB, €€ OCBOGHHE HEOOXOAMMO ISl TIPOAOIKEHUST 00pa30BaHUS
U B MOBCEIHEBHON XW3HU. Pa3BuTHe y 00y4yarOMIMXCs HAYYHBIX MPEIACTABICHUUN O
MPOUCXOXKJEHUU U CYITHOCTH alreOpamdecKux aOCTPaKIui, crmoco0e OTpakeHHs
MaTeMaTH4YEeCKOW HAyKOW SBJICHUMH W TMPOIECCOB B MPHUPOJIe W OOIIECTBE, POJHU
MaTeMaTU4eCcKOro MOJEJUPOBAaHUS B HAYYHOM TIO3HAaHMM W B  IPAKTUKE
crocoOcTByeT (HOPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHUS U KAYECTB MBIILICHUS,
HEOOXOIUMBIX JJIsl aJanTalud B COBpPEMEHHOM IudpoBoM obOimecTBe. M3yueHue
anreOpbl €CTECTBEHHBIM 00pa3oM oOecrneurBaeT pa3BUTUE YMEHHUSI HaOIIOJaTh,
CpaBHUBaTh, HAaXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
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CIIOCOOHOCTH apryMEHTHPOBAHO OOOCHOBBIBATH CBOM JICHCTBHUSI W  BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHUs. OCBOGHHE Kypca anreOpbl 0OECreyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIONIMXCSA: OHM HCIHOJB3YIOT JEAYKTHUBHBIE W
WHJYKTUBHBIE pacCyXJeHUs, 0000IIeHNE YW KOHKpPETU3aluio, a0CTparupoBaHHE U
anajoruto.  OOydeHue  anrebpe  mpeAmnoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEILHOM ~ JIEATEIbHOCTH  OOYYaloIIMXCs, TO3TOMY  CaMOCTOSITEIILHOE
pelieHre 3aja4 eCTeCTBEHHBIM 00pa3oM SIBJISIETCS peanu3aliued AesTeIbHOCTHOTO
MPUHIMIA 00 y4YEHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «Ajredpa» OCHOBHOW IIIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIep)KaTeIbHO-MeToiuueckue auHuu: «Yucna u
BBIYHUCIICHUS»; «ANTeOpandecKkue BbIpaKEHUs»; «YPaBHEHUS UM HEPABEHCTBAY;
«Dynkiuny. Kaxnaas u3 3TUX COAEPKATEIHHO-METOAMYECKUX JIMHUM pa3BUBACTCS
HAMPOTSHKEHUU TPEX JIET U3YyUCHHS] Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasich u
B3aUMOJICHCTBYSI C JPYTUMHU €ro JIMHUSAMU. B Xo/1e u3yueHus Kypca 0O0ydaroniumcs
NPUXOJUTCS JIOTUYECKH PaACCyXKJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3U ¢ 3THM 11en1ecoo0pa3Ho BKIIOYUTH B TPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/iesibl MaTeMAaTHYECKOTO OOpa30BaHMS
HCITOCOOCTBYIOIIHEOBIIAICHUI000 yUaIOIIIMMHUCSIOCHOBYHUBEPCATTbHOTOMAaTEeMaTHYECK
orosizbika. TakuMoOpa3oM,MOKHOYTBEPIKIATh, UTOCOACPIKATEIIBHOUMM  CTPYKTYPHOI
O0COOCHHOCTBIO Kypca «Anredpay sBISETCS €ro MHTETPUPOBAHHBIA XapaKTep.

Conepxanue JnuHHUM «YUucaa W BBIUKUCICHHS» CIYXKUT OCHOBOM IS
JanbHEUIIIero M3y4yeHUsT MaTeMaTHUKH, CIIOCOOCTBYET pPa3BUTHIO y OO0Yy4arolUXCs
JIOTUYECKOTO MBIIUICHUS,, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS QITOPUTMaMH, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JI TOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATUS O YKCIIE B OCHOBHOM IIKOJE CBSI3aHO C PallMOHAIIBHBIMU
UUpPpAMOHATBHBIMUYUCIAMU,(OPMHUPOBAHUEMITPEICTABICHUIOIEHCTBUTE BHOM
yycie. 3aBeplICHHE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CTapllieMy 3BEHY
obmrero oOpa3oBaHusI.

Cogepxkanue ABYX alreOpanyecKux JMHUN — «AnreOpandeckue BBIPaKEHUSINU
«YpaBHEHHMsI W HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOyJarouuxcs
MaTeMaTUYeCKOTO amnmapara, HEOOXOAMMOTro [IJIsi peIIeHUs 3ajJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aJady. B OCHOBHOHM MIKOJIE
y4eOHBII MaTepuall TPYNIUPYETCS BOKPYT palMOHAIBHBIX BBIpOXKEHHMHA. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATHKU KaK $3bIKA JJISI MOCTPOEHUS MAaTeMaTHYECKUX
MOJIEJIC, ONHUCAaHHUs IIPOLECCOB M SBICHUW peallbHOTO Mupa. B 3amaunm
oOydeHHsIaNreOpeBXOAATTaAKKE JATbHEUIIIEePA3BUTHEAITOPUTMUYECKOTOMBITUICHHS, HE
00X0JTMMOT0,BYACTHOCTH, ITITOCBOCHHSIKYPCanH(OPMATHKH, OBJI/ICHUCHABBIKAMHUICTY
KTUBHBIXpaccyxaeHnit. I lpeodpazoBaHnecMMBOIBHBIX(DOPMBHOCUTCBOUCTICTTH(PUICCKU
WBKJIaIBPA3BUTUEBOOOPAKEHUS,CTOCOOHOCTEKMAaTEMaTUYECKOMYTBOPUYECTBY.

Conepxanve (GyHKIMOHATHHO-TpAdUIECKON JIMHUMA HAIEJICHO HA TONYYeHUE
IIKOJIbHUKAMH 3HAHUH O (QYHKIMSAX KaK BaXKHEHIIIEH MaTeMaTHYCCKOW MOICIH IS
OMMCAHUA W MCCJIEAOBaHUS Pa3sHOOOPA3HBIX MPOLIECCOB U SBJICHUN B MNPUPOJE U
oOmectBe.  M3ydyeHue  3TOro  marepuana  CIOCOOCTBYET  pPa3BUTHIO Y
00y4YaroIIMXCIYMEHUS HCIIOIb30BaTh PA3JIUYHbIE BBIPA3UTENbHBIE CPEACTBA S3bIKA
MaTeMaTUKAd —cCJIOBECHbIE, CHUMBOJIMYECKHE, TrpaduyecKue, BHOCUT BKIAJ B
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(opMHUpOBaHUE NPEICTABICHUNA O pPOJIM MATEMAaTUKU B Pa3BUTHE LMBWIA3ALUU U
KYJIBTYpHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IU1aHy B /—9 Kilaccax u3ydaeTcsl yYeOHBIKYpC «Anredpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIME OCHOBHBIE paslienbl cojepxanus: «YHucna u
BBIYUCIICHUS», «ANTeOpanvecKue BbIpAKEHUS», «YPaBHCHUS U HEPABEHCTBAY,
«DyHKIUNY.

VYueOHbI T1aH HAa u3ydeHue anreOpel B 7-9 Kilaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO B TEUEHHUE KaXJOro rojia oOydyeHwus, BCEro 3a TpU rojaa
o0ydeHus —He MmeHee 306 yueOHBIX YacoB.

Conep:xxanue yue0HOro Kypca (mo rogam o0y4deHmsi)
7 KIIACC

Yucna u eviuucnenusn

PanmnonanbHble YUCIa

JpoOHOOBIKHOBEHHBICHIECATUIHBIC, IEPEX0I0TOTHON (POPMBIZATTUCHUIPOOCHK T
pyroi.IlonaTuepainoHaIbHOTOYKMCIIa,3aMMUCh,CPABHEHUE, YIIOPSI0OUYMBaHUEPAITUOHAT
bHBIXYHUCEN. ApruMeTHUECKIeIeUCTBUACPAIIMOHATL HBIMUYUCIaM K. Petienne3anauns
peaNbHOUITPAKTUKMHAYACTH,HA IPOOU.

CrerneHb ¢ HaTypaJbHBIM TOKa3aTeNIeM: OpeiesieHue, mpeodpa3oBaHue
BBIPQ)KEHU HA OCHOBE OIpEIeNICHNUs, 3aITUCh OOJIBIINX YHCEIL.

[IpouenTsl, 3aMuch MPOLIEHTOB B BUAE ApoOU U IpoOHU B BHJIE MTPOLIEHTOB. Tpu
OCHOBHBIE 3a/1a4 Ha MPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHOW MPAKTUKH.

[IpuMeHeHue MPU3HAKOB JIEIMMOCTHU, PA3JIOKEHUE HA MHOKHUTEIH
HATypAJIbHBIX YHUCEI.

Peanpupie  3aBUCMMOCTHM, B TOM  uucle Tpsmas W oOparHas
IPOMOPIUOHATBHOCTH.

Anzebpauueckue evlparxceHus

[IepemeHHBIE, YHCIOBOE 3HAYECHUE BBIPAXKEHUS C IEpEeMEHHOU. JlomycTumsble
3HaUeHUs nepeMeHHbIX. [IpeacTaBiieHHe 3aBUCHUMOCTH MEXIYy BEIMYMHAMU B
Buneopmyiel. Beranciaenusmopopmynam.

[IpeoGpa3zoBaHreOyKBEHHBIXBEIPAKEHUN, TOXK1€CTBEHHOPABHBIC BEIPAYKEHUS, ITP
aBuWia TpeoOpa3oBaHUS CYMM U TPOM3BENCHUI, TMpaBUIA PACKPHITHS CKOOOK U
MPUBEACHUS TTOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

Onnouwnensl 1 MHoOroujieHbl. CteneHb MHorouieHa. CrokeHue, BbIYUTAHUE,
YMHOXEHHUE MHOTOWICHOB. POPMYJIbl COKPAIIEHHOTO YMHOXKEHHUSI: KBaAPaT CyMMbI U
KBagpaTr pazHocth. Dopmynia pa3HOCTH KBajpaToB. PaziokeHue MHOTrO4YJIECHOB Ha
MHOXHUTEIH.

Ypaenenusn

VYpaBHeHHe, KOpEHbYpaBHEHHUS,  IpaBWIANPEOOpa3OBaHUS  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.
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JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHUCIOKOPHEH JIMHEWHOTO
YPAaBHEHHMsI, pEIICHHE JIMHEWHBIX YypaBHeHUW. CocTaBiIeHHWE ypaBHEHHU 10
yCIIOBUIO3aa4uM. Perienre TeKCTOBBIX 3a7a4 CIIOMOIIbIO YPaBHEHUIA.

Jlunetinoe ypaenenue c¢ 08yms nepemennvimu u e2o epagux?®. Cucrema
JBYXJIMHEHHBIXYpaBHEHUNCABYMITIEpEMEHHBIMU. PenliennecrucreMypaBHEHUHCIIOCO0
OM TOJCTaHOBKH. llpuMephl pelieHuss TEKCTOBBIX 3ajlad C IMOMOIIBIO CHUCTEM
YPaBHEHUM.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsMoi. UucnoBele NMpoMexyTKU. PaccrosiHne Mexay
JBYMsI TOUKAMH KOOPAMHATHOW MPSIMOM.

[IpsimoyronbsHas cucrema koopauHat, ocu OX u Oy. Abcuucca ¥ opauvHaTa
TOYKM Ha KOOPJAMHATHOM muiockocTu. [Ipumeps! rpadukoB, 3agaHHBIX (OpMYyIamu.
Urenue rpaukoB peanbHbIX 3aBUCUMOCTEH.

[lonsitue @Qynkuuu. [paduk ¢ynxuun. CpoiictBa ¢yHkuuil. JluneitHas
Gyukius, e€ rpaduk. ['paduk dynkuun Y=KX+b. I'paguueckoe pewenue nunerinwix
VPABHEHUU U CUCMEM JTUHEUHbIX YPAGHEHUU.

8 KJIACC

Yucna u eviuucnenusn

KBagpatuelii kopeHb u3 uyucna. [lowamue 06 uppayuoHaibHOM Yucie.
Hecamuunvie npubnudicenus uppayuouanvHvlx uucen. CBOUCTBA apuMETHUECKUX
KBaJIpaTHBIX KOPHEW M WX MPUMEHEHHUE K MPeoOpa30BaHHIO YMCIOBBIX BBIPAKEHUHN U
BBIYHUCIICHUSIM. /[eticmeumenbHble YUcd.

Crenens ¢ enpIM oKa3aTeneM U e€ cpoiictBa. CTaHaapTHAs 3alKCh YUCIA.

Anzedpauueckue eviparxceHus

KBagpaTHbiil TpEXUIIEH; pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO ayireOpandecKon TpooH.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JEJCHHE  aireOpandeckux  JapoOei.
PanronanbHbie BRIpaKEHHS MMX MTPeoOpa3OBaHHUE.

Ypasuenua u nepasencmea

KBanpatHoe ypaBHeHUE, popMyrna KOpHEH KBaapaTHOTO ypaBHEHHS. Teopema
Buema. Pemienue ypaBHEHUM, CBOJSIIMXCS K JIMHEHHBIM W KBaJpPaTHBIM.
[Ipocretimue qpoOHO-paIlliOHALHBIEC YPaBHEHHUS.

I'paguueckaa unmepnpemayus ypagHeHuti ¢ 08yMsa NEPEMEHHbIMU U CUCTNEM
JIUHEUHbIX YypagHeHuu ¢ O08yms nepemeHuvimu. llpuMepsl penieHus CHCTEM
HEJIMHEWHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 anreOpandeckuM CIocoOoM.

UucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBeHCTB. JIMHENHBIE HEPAaBEHCTBA C OJHOM HEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dynkuyuu

[Monsitue pynkuun. O61aCcTh ONpeIeICHNUS] U MHOKECTBO 3HAUCHHUIN () YHKITUH.
Cnoco6s1 3a1anust GQyHKIHM.

I'paduk pynkunu. Yrenue cBoiicTB Ppynkuuu no e€ rpaduxy. [Ipumepsi
rpaduKoB QYyHKIUH, OTPAXKAIOIINX pealibHbIE MPOIECCHI.
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OYHKINUH, ONMUCHIBAIOLINE MPAMYIO U 00PATHYIO IPOMOPIIUOHATBLHbIE

3aBUCHMOCTH, ux rpaduxu. OyHkuuuy=x2,y=x3,y=x, y¥«. x I pagpuueckoe
peuienue ypasHenuti u cucmemy pasHenul.

9 KJIACC

Yucna u évluucienus

JeucTBUTEIbHBIC YHCJIA

PanronanbpHBIC YHCIA, UPPAYUOHAbHLIE HUCAA, KOHEUHble U OeCKOHeuHble
oecsamuutvle Opoou. MHodcecmeo OelicmeumenbHblX Yucei; 0eliCmeumenbHble Yucid
KaKk OeckoHeuHvle Oecsimuunble Opobu. B3aumHooOHO3HAYUHOE coomeemcmeue
MeANCOY MHONCECMBOM OCUCMBUMETLHBIX YUCEeN U KOOPOUHAMHOU NPIMOIL.

Cpasnenue  OelicmeumenbHbIX — Hucel, apugmemuyeckue  Oelucmeuss ¢
oeticmeumesbHbIMU YUCIAMU.

N3mepenusi, npudIMKeHUs], ONIEHKH

Pa3Mepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA, JJIUTEILHOCTH MPOIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHNE BETUYUHBI, TOUHOCTh NMpUOIxkeHus. OKpyrieHue
yucen. [I[puknuika u olieHKa pe3yabTaTOB BHIUUCICHUM.

Ypasuenua u nepasencmea

YpaBHeHud ¢ OJHOU NepeMeHHOI

JluneriHoe ypaBHeHHE. PenieHne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. Penienre ypaBHEHUN, CBOIAIINXCS K KBaJAPATHBIM.
bukBanpaTtHOe ypaBHEHHE.
lIpumepuipewienusiypasHenHutimpemoeuuiemeeépmoucmeneHeupasioHNceHueMHAMHONCU
meiu.

Pemenne npoOHO-paliOHANIBHBIX YPaBHEHHM.

Pemenue TekCcTOBBIX 3a/1a4 anreOpandeckuM METOIO0M.

Cucrembl ypaBHeHH

VYpaBHeHuEe C IBYMsI MEPEMEHHBIMHU U ero rpaduk. Pemienuwe cucrem IBYX
JIMHEMHBIX YPAaBHEHUM C ABYMs NEPEMEHHBIMU. PerieHne cucteM AByX ypaBHEHHI,
OIHO W3 KOTOpPHIX JHHEWHOe, a JApyroe—BTOpoW creneHu. [ 'paduueckas
HMHTEPNPETALNS CUCTEMbI YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TekcTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HepaBeHncrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne HMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemienue cucrem

JIMHENHBIX HEPABEHCTB c OJHOMN MIEPEMEHHOM. KBanpartusie
HepaBeHcTBa. [ padudeckasuHTEpIIpETAIMIHEPABCHCTBUCUCTEMHEPABEHCTBCABYMSITIC
PEMEHHBIMH.

Dynkuyuu

KBanpatnunas pyukuus, e€ rpaduku coiicta. [lapabosna, koopauHATHI
BEpUIMHBI TapadoJibl, 0Cb CHMMETPUHU MapadOJIbI.
I'paduxu dyskumit: y= kx, y= kx+b, y= X2, y= x, y=Fu nux cBoiictBa. Vx
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Yucnoewvie nocnedosamenvHocmu

Onpenesienue U cnocoObI 3aJaHUA YUCJIOBBIX MOCJIEA0BATEILHOCTEH

[lonsiTHE 4YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTH
pPEKYppEeHTHOI dopmMyrol U popmyitoil N-ro wieHa.

ApudmeTnyeckasi 1 reoMeTpUYeCKasi MPOrpeccuu

Apudpmernyeckas U reoMmeTpuyeckas mnporpeccuu. Dopmynbl N-TO 4YieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrPECCUil, CyYMMbI IEPBBIX N YJIEHOB.

H300pasicenueunenosapugpmemuyeckouu2eomMempuiecKkounpozpeccutimoikam
uHakoopouHamuouniockocmu.Jlunetinviiiusxcnonenyuanorwviipocm. ClodcHvlenpoye
HMbL.

AJJAIITUPOBAHHAS PABOUYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«TEOMETPUS».7T-9KITACCHI

Hesun n3yyeHust yueOHOro Kypca

B 00yuenun ymeHHI0 paccykaaTh COCTOUT BaXXHOE BOCIUTATEIILHOE 3HAUCHUE
U3YUYCHUSI TEOMETPUH, TIPUCYIIIEE UMEHHO OTE€UECTBEHHON MaTEMAaTUYECKOM IIKOJIE.

Btopoii 1enp0 M3ydYeHUs TEOMETPUM SIBJISIETCS HCMOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MATeMaTHYEeCKHX, TaK M TPAKTUYECKUX 3ajady,
BCTPEYAIOIINXCS B peabHOM KU3ZHU. OTomy
COOTBETCTBYETBTOPAs, BBIUNCINUTEIbHASUIMHUABU3YYEHUUT€OMETPUUBILKOIIE. J[J1A3TOT
OYYHUTEIIOPEKOMEHIYETCATIOA0MPATh3aIauuITPAKTUYECKOTOXapaKTepajisipaccMaTpu
BAE€MBIXTEM, YYUTHOOYUAIOIIUXCA CTPOUTh MaTeMaTHUYeCKHe MOJEIN peajbHBIX
KU3HEHHBIX CUTyallui, MPOBOAUTH BBIUYKMCICHUS W OLIEHUBAaTh aJCKBAaTHOCTH
NOJIyYEHHOTO pe3yibrara. KpaliHe BaXHO NOMYEPKUBATh CBSI3M TE€OMETPUU C
OPYTUMU MPEIMETaMU, MOTUBUPOBATh MCIOJIb30BATh ONPEAEIECHUS T€OMETPUUECKUX
buryp u noHATUH, TEMOHCTPUPOBATH MPUMEHEHHE TTOJIYYCHHBIX YMEHUHN B QU3HUKE U
TEXHUKE. OTH CBsA3M Hawbornee sSpKO BUAHBI B Temax «BekTops»,
«TpuroHomerpruueckue COOTHOWIEHUs», «Mertonx koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeObHOMY TuIaHy B /-9 kiaccax wu3ydaeTrcss Y4YeOHBIH Kypc
«l'eomeTpusi», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE pa3/eiibl COACPIKAHUS:
«["eomeTpuyeckue Gpurypbsl U ux CBOMCTBaY, «V3MepeHne TEOMETPUIECKUX BETUIHH,
a Takke «JleKkapTOBBI-KOODAMHATBI HA IUIOCKOCTH», «BexkTopb», «/[BuxkeHus
miockoct» U «IIpeobpazoBanws mog00us.

VY4eOHbIl MIaH mpeaycMaTpuBaeT W3ydeHHUE TeoMeTpur Ha 0a30BOM YpOBHE,
UCXOJsl W3 HEe MeHee 68 ydeOHbIX YacoB B y4eOHOM TOXy, BCEro 3a TpH TOja
o0ydenus — He MeHee 204 gacos.

Conepxxkanue yuyeOHoro kypca (mo roxam ooydenus). 7 KJIACC

Hauanbabie moHATHs reometpuu. Touka, mpsimMasi, OTPE30K, JIyd. Yros. Bunubl
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yriioB. BeprukanbHele W CMexHble yIubl. buccexktpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. IlapaninensHoCTh U NEepHEeHAUKYIIAPHOCTD NPAMBIX.

Cummempuunvie  Queypol. OcCHOGHbIE —CE0UCMEA 0CEEOU  CUMMEMPU.
IIprMepsl CUMMETPUHN B OKPYXKAIOIIEM MUPE.

OcHogHble NOCMPOEHUA C NOMOWBIO YUPKYIIA U TUHEUKU.

TpeyronapHuk.BricoTa,Menuana,0ucceKTprca, uxcBoicTBa. PaBHoOe IpeHHBIAND
ABHOCTOPOHHUUTPEYIroJIbHUKU. HEpaBEHCTBO TpeyroJibHUKA.

CBolicTBa U NPU3HAKK PAaBHOOEAPEHHOTO TpeyroyibHKUKa. [[pu3Haku paBeHcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NpPU3HAKU MapajuieNbHbIX NpsAMbIX. CyMMa YIJIOB TPEYroJIbHUKA.

Breminue yribl TpeyroyibHUKA.

[IpsAMOYTONBHBIATPEYTOJBHUK. CBOMCTBOMEINAHBIIPAMOYTOJIBHOTOTPEYT OJIbH
UKa, NPOBEAEHHOM K runoreHyse. IIpu3Haku paBeHCTBA IPSAMOYTOJBHBIX
TPEYroJbHUKOB. [IpSMOYTONIBHBIN TpeyroibHUK ¢ yriaoM B 30°.

HepaseHcTBaBreomerpun:repaseHcmeompey201bHUKa, HEPaBEeHCTBOOIJIUHEIIO
MaHOM, TeopemMa O OosbumieM yriae U OOJNbIIEHCTOPOHETPEYTOJbHUKA.
IleprieHAUKYJISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouek. bUCCEKTpUCa yria W CEPEAUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

OkpyXHOCTB M Kpyr, XoOpJa M JuameTp, HuX CcBolicTBa. B3aumHoe
pacCIIOIOKEHUE OKPY)KHOCTH U IpsAMou. KacarenbHas M cexymias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCAaHHas B yrol. BhnucaHHas # onMcaHHas OKPYXXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

Yeroipéxyronpauku. [lapammenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
Clly4aW TMapajieorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaApar), UX MPU3HAKK U
cBorictBa. Tpamenms, paBHOOOKasi Tpamenus, €€ CBOWCTBA W IPU3HAKH.
[IpssmoyronpHas Tparneuus.

Memoo yoeoenusa meduanwl. Llenmpanvras cummempusi.

Teopema Daneca u meopema 0 nPONOPYUOHANbHBLIX ompeskax. CpeaHue
JMHUU TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey20abHuKa.

Ilooobuempeyzonvhuxos,ko3pduyuenmnodoodus. Ilpusnaxunodobusmpeyeoibh
uxog.lIpuMeHeHneno1I00uANPUPEIICHUUITPAKTUIECKUX 3a0aY.

CaoticTBamtonaaeireoMmeTpudeckuxGuryp. @opMyabIIsSIUIOMAIATPEYTOIbH
WKa,mapaienorpamma,pomoantpanerini. OTHOMEHUeTIIOMAAe HITIOTI00HBIX GUTyYp.

BoluncnenuemionaaeiTpeyroibHUKOBUMHOTOYT0JIbHUKOBHAKIIETYATOHOyMare.

Teopema [udaropa. [Ipumenenue Teopemsl [Tudaropa mpu pemeHun
MPaKTUYECKUX 3a/1a4.

Cunyc, KOCUHYC, TAHT'€HC OCTPOTO yIJia MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHomerpuiyeckue GyHKINU
yriioBB30°,45° n60°.
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BrniucanHnble U LIeHTpadbHbBIE YTIIbI, YTOJ MEXAY KaCcaTeIbHOW U XOPIOU. Y TJIbI
Mexay xopaamu UM cexymumu. BrnucaHHble W ONHMCAHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue AByX okpyxkHocted. Kacanue okpyxuocteit. OO6mue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc,kocunyc,TaHreHcyraoBoT0°no 1 80°.OCHOBHOE TPUTOHOMETPUUECKOETOXK
nectBo.POpMyYIIbI TPUBEICHUS.

Pemenne TpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB.
PermennenpakTiaecKkrx3a/1a4CUCIIONb30BaHUEMTEOPEMBIKOCHHYCOBUTEOPEMBICHHYCO
B.

lIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX 2JIeMEHMO8.

TeopemaonpoussedeHunompe3Ko6xopo, meopemblonpouU38e0eHUUOMPE3KOBCEK)
Wux, meopemaoxgeaopame KacamebHoll.

Bektop, gnmmHa  (MOIyNb)  BEKTOpa,  COHANPABICHHBIE  BEKTODHI,
NPOTHBOIIOJIO)KHO  HAIpaBIIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBOBEKTOPOB,ONEpallMUHAABEKTOpaMU. Pa3ioskeHueBEKTOPaIioIByMHEKOJINH
eapHbIMBeKTOpaM. KoopauHatel BekTopa. CKansipHOE TPOU3BEICHHUE BEKTOPOB,
NpUMEHEHUE NIl HaXOXKISHUS JUTUH U YTIIOB.

JlexkapTOBBI KOOPJIWHATHI Ha TUIOCKOCTH. YpasHeHus npsimoll i OKPY>KHOCTH B
KOOpJMHATAX, TEPEeceUeHHe OKPYKHOCTEH W MpsAMBIX. MeTox KOOpAMHAT U €ro
IpUMEHEHUE.

[lpaBunbHBIE ~ MHOTOYTONBHHMKHM.  JlmuHa ~ OKpyXHOCTH.  ['pamycHas
upaguaHHasIMepayria, BEIYUCICHUE ITMHAYTOKpYy)kHOCTeH. [ [Tomaapkpyra,cekropa,ce
I'MCHTA.

HeuosicenusniockocmuusHympenruecummempuugueyp (31emeHmapHovlenpeocm
aenenus). Ilapannenvnviiinepernoc.Ilosopom.

AITAIITUPOBAHHAS PABOYA ITIPOI'PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTH U CTATUCTUKA» 7-9 KIIACCBI

Hean usyyeHus y4eOHOro Kypca

B coBpemeHHOM HH(PPOBOM MHUpPE BEPOATHOCTh M CTATHCTHKA MPUOOPETAIOT
BCE OOJNIBIITYIO0 3HAYMMOCTH, KaK C TOYKH 3PCHHS MPAKTHUCCKUX MPUIIOKEHUN, TaK H
UX ponau B oOpazoBaHuu. Kaxaplii 4enoBEeK MOCTOSIHHO MPUHUMAET PEIICHUS Ha
OCHOBE HMMEIOIIUXCA Yy HEro JaHHbIX. A 1Ji1 00OOCHOBAHHOTO MPUHSITHUS PELICHUS B
YCIIOBUSX HEIOCTaTKa WM M30bITKa MHPOPMAITMH HEOOXOAMMO B TOM YHCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATHUCTHYECKOE MbINIIeHHE. IMEHHO MOATOMY
OCTPO BCTaJla HEOOXOAUMOCTh CPOPMHUPOBATH y OOYyYaIOIIMXCS, B TOM 4YHUCIE
oOyuatomuxca ¢ 3[IP, @yHKUMOHANBHYIO  TIpPaMOTHOCTb,  BKJIIOYAIONIYIO
BCEOSIBKAU€CTBEHEOTHEMIIEMONCOCTABIISIIOICHYMEHUEBOCTPUHUMATBUKPUTUYECKUAH
anu3upoBath ~ UHGOPMAILMIO, MPEJACTABICHHYIDO B  pa3lUuHbIX  (opmax,
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ITOHUMATBHBEPOSITHOCTHBINXAPAKTEPMHOTUX PEATBHBIXITPOLIECCOBU3aBUCUMOCTE U, PO
M3BOJAUTBHIIPOCTENIIIMEBEPOATHOCTHBIEPACYETHL. 3HAKOMCTBOCOCHOBHBIMUTIPUHITUIIAM
u cOopa, aHaJIu3a U NMPEACTABICHUS JaHHBIX U3 PA3IUYHbIX cep KU3HHU 00IIecTBa U
rocyapcTBa MpuodIaeT o0yvyarommxcs K 001eCTBEHHBIM HHTEPECAM.

B crpykrype mnporpammbl y4eOHOro Kypca «BeposSTHOCTh M CTaTUCTHUKA»
OCHOBHOM IIKOJIBI BBIJICJIEHBI CIEAYIOIINE CONEPKATEIbHO-METOANYECKHUE JINHUU:
«lIpencraBnenne JaHHBIX W ONHKCATENbHAs  CTAaTUCTUKA»;  «BeposSTHOCTHY;
«2DneMeHTbl KOMOMHATOPUKNY; «BBenaenue B Teoputo rpadoBy.

Conepxanune  smHUM  «lIpencraBieHue  MaHHBIX M OINKCATENIbHAS
CTaTUCTUKA»CIIY)KUT OCHOBOH 11 (popMuUpOBaHUs HABBIKOB pabOThI ¢ HH(OpMaIUEi:
OT YTeHUS UHTEepHpeTauud HUH(pOpMalMK, NpeAcTaBIeHHONM B Tabiuuax, Ha
auarpaMMax M rpadukax g0 cOopa, MNpeACTaBiICHHs M aHalIW3a JaHHBIX C
UCII0JIb30BAaHUEMCTAaTUCTUUECKUXXapaKTepUCTUKCpeAHNXpaccenBanus. PaboTasicaa
HHBIMH,00yvatomuecs ¢ 3[IP yuyaTcss cuuThIBaTh W WHTEPHPETHPOBATH JAHHBIE,
BBIJIBUTATh,apI'YMEHTHPOBAThUKPUTUKOBATHIIPOCTEHIIIMET UTTOTE3bI, PA3MBIILIATEHA(D
aKTOpaMU,BbI3bIBAIOIIMMUU3MEHYMBOCTh, HIOLICHUBATbUX BIMSIHUEHAPACCMATPUBAEMBbI
€BEJIMYMHBIN MTPOLIECCHI.

NHTYynTHBHOEIIPEACTABIEHUEOCTYYaHHOMU3MEHUYUBOCTH, UCCIIEJOBAHUE3AKOHO
MEPHOCTEN U TEHACHIUI CTAHOBUTCSI MOTHBHUPYIOLIEH OCHOBOW JUIsl U3YYEHUSTEOPU U
BeposiTHOCTeH.  bonbimoe  3Hauenune s oOywarommxes ¢ 3[IP 3;mech
UMEIOTIIPAaKTUYECKUE3aJaHuUs1,BYUaCTHOCTHOIIBITBICKIIACCHYECKMMUBEPOSITHOCTHBIMUM
OJIEIISIMHU.

[loHATHE BEpPOSITHOCTH BBOAMTCS Kak Mepa IpaBAoNogo0Us ClydyaitHOro
coopituss. Ilpu wum3ydyenun kypca oOyuaromuecss ¢ 3[IP  3HakomsATcs ¢
IPOCTEHIIMMHUMETOIAMUBBIYNCIEHUSABEPOSITHOCTEHBCIIYYaHBIXOKCIIEPUMEHTAXCPAB
HOBO3MOKHBIMUAJIEMEHTAPHBIMUNCXO01aMH,BEPOATHOCTHBIMU3aKOHAMU,ITO3BOJISI IO
MUCTaBUTbUpEIIaThOO0IeECIIOKHbIe3aaun. BKypcBXoAsITHAUaIbHBICTIPEICTABICHUSIO
CIIy4ailHBIX BETMUMHAXUU XYM CIIOBBIXXaPAKTEPUCTHKAX.

Taxxe B paMkKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaroIIUXCs
c3I1PcMHO)KEeCTBAMUMOCHOBHBIMUOTIEPAIUSIMIUHAAMHOKECTBAMH, PaCCMaTPUBAIOTCSII
PUMEPBINPUMEHEHUS UTIAPEIICHUA3a,/1a4,aTAKKEUCITOIb30BAHUSABIPYTUX
MaTeMaTUYECKUX KypcaxX U yUeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzyqaercs kypc «BeposiTHOCTh U CTaTUCTHKA, B KOTOPBIT
BXOJAT pazaensl: «lIpencraBineHne JaHHBIX U ONKUCATEIbHAS CTATHCTUKAY;
«BeposaTHOCTEY; «IMeMEeHThl KOMOMHATOPHUKNY; «BBeaenue B Teoputo rpadoBy». Ha
M3y4YeHHE TAaHHOTO Kypca OTBOIUT 1 ydeOHBIN Yac B HEACHIO B TEUCHUE KAXKIOTO
rojia ooyuenusi, Bcerol02yueOHbIxuaca.

Conepxkanune yuyeOHOro Kypca (1mo roxam o0y4eHusi)
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7 KIIACC

[IpencraBnenue NaHHBIX B BUAE TaOull, quarpamm, rpadukoB. 3arnojiHEHHE
Ta0IMI], YTEHUE U MOCTPOCHHE JuarpamMMm (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTrOBBIX).
Utenue rpadukoB peanbHBIX MpolieccoB. M3miedueHne mHpopManuu u3 Auarpamm u
TaOJIMI], UCTIOJIH30BAHUE U UHTEPIIPETAIUS TaHHBIX.

OmnwucarenpHas CTaTUCTUKA: CpenHee apudmeTnyeckoe, MeauaHa, pa3Max,
HauOoJIbLIee u
HaWMEHBIIIEE3HAUYCHUTHA00paunCIOBRIX JaHHBIX. [ [prMephIcTy4aliHOMM3MEHUNBOCTH.

Cryuaiinwiii akcnepumenm (onvim) u ciaydatinoe codovimue. Beposmnocms u
yacmoma. Ponib Manoeeposmuuix u npakmuyecku 00CmMo8epHbiX cooblmuii 8 npupooe
u 6 obwecmee. Monema u upanbHAsAKOCMbEMEOPUUEEPOAMHOCTEN”,

I'pag, eepwuna, pedopo. Cmenenv eepuunvi. Hucno pébep u cymmapuas
cmeneHnb eepuiut. llpeocmasnenue o ceasnocmu epagha. Llenu u yuxnol. Ilymu
sepagax. Obxooepadgha(3uneposnyms).lIpedcmasnenueobopuenmuposannomepagpe. P
euleHue 3a0ay ¢ noMowbio epagos.

8 KJIACC

[IpencraBnenne TaHHBIX B BUAE TaOJINII, TUarpaMm, Tpadukos.

MHOXeCTBO, D2JIEMEHT MHOXECTBa, MOJMHOXecTBo. Omepauuu  Haj
MHOXECTBaMH: OObEIMHEHHUE, TNepecedeHue, pgomnojHeHue. CBOHCTBa oOlepanuii
HAJIMHOKECTBAMU:TIEPEMECTUTEIILHOE,COUETATEeIIbHOC, paCIpeIeTUTEILHOE, BKITFOUCH
usi.Mcnonp3oBanuerpaduuecKoronpeacTaBIeHUSIMHOKECTBIIIONTMCAHUSIPETbHBIXIT
POIIECCOBH SBJICHUH, ITPU PEIICHUU 3a/1a4.

Hsmepenue pacceusanusi oanuwvix. [ucnepcus u cmanoapmuoe OMKIOHEHUE

YUCI08bIX HAOOPO8. /luazcpamma pacceusanusi.

DOneMeHTapHble COOBITHA  ciaydaiiHOro ombiTa. CiydailHble  COOBITHS.
BepositHocT coObITHI. OTBITEI C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITHSMHU.
Cry4aitaeiii BBIOOp. CBsI3b MEXKITY MaJOBEPOSTHBIMHU M MPAKTHYCCKU JOCTOBEPHBIMH
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

lepeso.Cesoticmeadepesbes. eOuHCMBEeHHOCMbIY MU, CYUeCMB08aHUesUCAYell8e
PUUHDL, C653b MeHCOY HUCIOM Bepulul U uyuciom pébep. Illpasuno ymuoocenus.
Pewenue 3a0au ¢ nomowwio epaghos.

IIpomusononoocuviecobvimus. /{uacpammadiinepa. Odvedunenueunepecedenue
coovimutl. Hecosmecmuulecobwvimusi. @opmynaciodicenusseposmuocmell. Yciosnaseep
oamuocmy. I Ipasunoymmnoscenus. Hezasucumviecoovimus. [ Ipeocmasnenuesxcnepume
Hmassudedepesa. PeuleHue3a0auHanaxoicoeHue8eposmnoCcmeiucnomMoubio0epesacity
YaHO209KCnepuMenma, ouazpammIuiepa.

9 KJIACC

[IpencraBnenre  JaHHBIX B BHAE  Ta0Oiul, JAuarpaMmM, rpadUKoOB,
UHTEpIpeTalusIaHHbIX. UTeHue U mocTpoeHue Talnull, auarpamm, rpaukoB IO
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peanbHbIMIaHHBIM. [ IlepecTanoBkunpakTOopuan. CoueTaHUANYUCIOCOUETaHU . Tpeyzon
bHuK Ilackans. Permienue 3a1ad ¢ HCMOJIb30BAaHUEM KOMOWHATOPHKHU.

I'eomempuueckasn eepoamuocmo. Cryyaiinviil 6b100p MOUKU U3 ¢hueypvl Ha
NJIOCKOCU, U3 OMPE3KAa U U3 0y2U OKPYICHOCMU.

Hcnbitanne. Yenex m Heynada. Cepust HCHBITAaHMM [0 NEPBOTO ycHexa.
Cepusiucnibitannitbepnyiu. BepositHocTucoObITUIIBCepunKcTibi TaHu i bepHyu.

CnyvaitHassBeTMYMHAUPACTIPEACIICHUEBEPOATHOCTEN. MaTeEMaTHUECKOEOKHIaH
nenauctepcus. IIpumepsiMaTeMaTHYECKOTO0OKUIAHUAKAKTEOPETUYECKOIOCPEAHETO3H
ayeHUsIBEIMYMHBL. MaTeMaTHyeCKOC0 KU AaHUEU IUCTIEPCUSACITYYaUHOMBEINYMHBICUHC
JIO YCIIEXOB B CEPUU UCTIIBITAHUN bepHyIm».

ITonatue o 3akoHe Oonblux uucen. M3mepeHue BepOSATHOCTEH C MOMOIIBIO
4acToT. Posb 1 3HaueHNe 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOILECTBE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIBI

[IpoBeeHrEe OLICHKU JOCTHUKEHUH IJIAHUPYEMBIX PpPE3YyJIbTaTOB OCBOCHUS
y4eOHOT0 TIpeMeTa MPOBOJUTCS B POpME TEKYIIETO B PYOEKHOTO KOHTPOJIS B BUJE:
KOHTPOJIbHBIE PabOThI, CaMOCTOSTENIbHbIE pPa0OTHI, 3a4eThl, MaTEMaTUUYECKHUE
JTUKTAHTBI, TpaKTU4YeCKue pPadOThl, MUCHMEHHBI OTBET MO WHAUBUAYaIbHBIM
KapTO4YKaM-3aJaHusIM, TECTUPOBAHUE.

s obyuarormuxcst ¢ 311P Bo3MoxkHO n3MeHeHUE (POPMYTUPOBKH 3aJIaHUN Ha
«TIOIIarOBYIOY», aIaNTAalUI0 MPEIaraéMoro oOydJarmeMycss TECTOBOro (KOHTPOJIbHO-
OLIEHOYHOTI'0 )MaTepHalIa: uCIIOIb30BAHUEYCTHBIXUITUCbMEHHBIXUHCTPYKIIUH, yIIPOLIIEHHE
JUIMHHBIX CJIOXHBIX (POPMYIUPOBOK HMHCTPYKIMH, PEIICHHE C OMOPOMl Ha aJrOpUTM,
oOpa3erl, UCIO0Ib30BaHKUE CIIPABOYHON MH(GOPMAIIUH.

Maremaruka
5 KJjace
Kontponshas pabora Nel.Tema. HatypansHble uncna.
Kontponesnas padoraNe2. Tema. JleiicTBuUS ¢ HATypaIbHBIMU YHCIAMHU.
Kontponbsnas padora Ne3. Tema. Mcrionbp3oBanue CBONCTB ACHCTBUMN TIPH
BBIYUCIICHUSX.
KonTtponwsnas pabora Ne 4. Tema. Yriabsl 1 MHOTOYTOJIbHUKH.
Kontponbsnas padora Ne 5. Tema. JlenumocTs 4ucen.
Kontponbsnas pabora Ne 6. Tema. OObIKHOBEHHBIE APOOH.
KontponbHas padota Ne 7. Tema. CiokeHHe U BBIUUTAHUE APOOEH.
Kontponsnas padora Ne 8. Tema. YMHOXKEHHE U JeieHUE TPOOECH.
Kontponsnas padora Ne 9. Tema. Jlecsatuanbie apoou. CpaBHEHUE
JNECATHYHBIX IPOOCH.
Kontponbnas padota Ne 10. JleficTBUSI C AECATUUHBIMU APOOSIMH.
Kontponbnas padota Ne 11. Tema. toroBast KoHTposbHas padoTa.
6 Kaacc
Kontponbnas padota Ne 1.Tema. JlenumMocTh HaTypalbHBIX YUCEN.
KonTtponsnas padota Ne 2. Tema. O0bikHOBeHHAs! ApoOh. OCHOBHOE CBOWCTBO
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JpoOHu.

Kontponbnas pa6ota Ne 3. Tema. OTHOI1ICHHE.

[Tponopuust. Koutposibaas padora Ne 4. Tema. [IporieHT.

Kontponbshas padora Ne 5. Tema. UetbipexyroibHukK. @opMyIibl IEPUMETPA U
IUIOLAAN TPSIMOYTOIBHUKA.

KontponbsHas padora Ne 6. Tema. [TosoxxutenbHble 1 OTpULIATENIbHBIE YUCIIA.

CpaBHEHUE MOJOKUTENBHBIX U OTPULATENBHBIX YHCEIL.

Kontponbnas pa6ota Ne 7. Tema. CioxxeHUe U BEIYUTAHUE MTOJOKUTEIBHBIX U
OTPULATENBHBIX YHUCET.

Kontponbsnas padora Ne 8. Tema. YMHOXKEHHE U JIeJI€HUE TTOJOKUTEIbHBIX U
OTPULATENbHBIX YHUCET.

Kontponbsnas padora Ne 9. Tema. [IpsimoyronbHas cucreMa KOOpAMHAT.

JlnarpamMmBsl.

Kontponwshas padora Ne 10. Tema. MtoroBast KoHTposibHas padoTa.

Aure0Opa
7/ kJaacc
Kontponbsnas pabora Ne 1. Tema. Apudmerndeckue AeHCTBUS €
palMOHAJIbHBIMU YHCIIAMH.
Kontponbsnas padota Ne 2. Tema. CrerneHnb ¢ HaTypaabHBIM
nokazateneM. KonrponbHas pabota Ne 3. Tema. bykBeHHBIC BBIpOKECHUS.
Kontponwnas pa6ota Ne 4. Tema. MHOTOWJICHBL.
Kontponsnas padota Ne 5. Tema. @opmyIibl COKpaIEHHOTO YMHOXEHUS.
Kontponbnas pa6ota Ne 6. Tema. JInneiitHoe ypaBHEHHE C OJTHOU
IIEPEMEHHOM.
KonTtponwshas padora Ne 7. Tema. CucTeMbl THHEHHBIX YpaBHEHU.
Kontponwsnas padora Ne 8. Tema. KoopaunaTsl u rpaduku.
Kontponwsnas pa6ora Ne 9. Tema. [lonstue dynkiuu. Jlnneitnas GyHKIus.
Kontponwsnas padora Ne 10. Tema. MtoroBast koHTposipHas padoTa.
8 kiacce
Kontponsnas padora Ne 1. Tema. KBaapaTHsiii kopeHb. ApupMeTHIECKUN
KBaJIpaTHBIM KOPEHb.
Kontponbsnas padora Ne 2. Tema. CTerneHb ¢ ETbIM MOKA3aTEIEM.
CranpapTHbBIN BU YKCTIA.
Kontponbsnas pabora Ne 3. Tema. Anre6pandeckas Apoos. CokparieHue
npobeii.
KontponbHas padota Ned4. Tema. J{eiicTBUS ¢ anreOpandecKuMu Apo0sIMu.
Kontponsnas padora Ne 5. Tema. KBagpaTHsie ypaBHEHUS.
KonTtponwsnas padora Ne 6. Tema. YpaBHeHUS, CBOASIIHAECS K KBAAPATHBIM.
TekcToBble 3a7a4M, CBOASIIUECA K KBAAPATHBIM.
Kontponbnas padota Ne 7. Tema. Cuctembl ypaBHEHHM.
Konrtponbnas padorta Ne 8. Tema. UucnoBbie HEpaBEHCTBA U UX CBOMCTBA.
Kontponbnas padota Ne 9. Tema. CructemMbl HEpaBEHCTB C OJHOM
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nepeMenHoi. KontponbsHas padorta Ne 10. Tema. @ukuun. Yuciaossie
GyHKIUY.
Kontponesnas padora Ne 11. Tema. MtoroBast KoHTpoibHas padoTa.

9 ki1ace
KonTtponbsnas padora Ne 1. Tema. Yuncna u BBIYUCICHUS.
KonTtponbsnas padora Ne 2. Tema. YpaBHeHUs C OJJHOI MEpEMEHHOM.
KonTtponbshas padora Ne 3. Tema. J[poOHO-paliioHaIbHbIE

YpaBHEHHS.
Kontponenass pabora No4. Tema. Cucrembl ypaBHEHHMH C  AByMs
epEeMEHHBIMH.

Kontponsnast paGora Ne 5. Tema. JluHeliHble HEpaBeHCTBA C OJIHOM
IIEPEMEHHOM.

KonTtponbsnas padora Ne 6. Tema. KBanpaTHbele HepaBeHCTBA.
Kontponwnas pa6ota Ne 7. Tema. KBagpaTtuunas pyHKIMs 1 €€ CBOMCTBA.
Kontponbnas padota Ne 8. Tema. Apudmernueckasi mporpeccus.
Kontponwnas pa6ota Ne 9. ['eomeTpudeckas mporpeccusi.

Kontponwsnas padora Ne 10. Tema. MtoroBast KoHTposipHas padoTa.

I'eomeTpus
[ wJjacc
Kontponsnas pab6ora Ne 1. Tema. OCHOBHBIE TE€OMETPUYECKHE CBOWCTBA
npocTermx Guryp.
Kontponbshas pabora Ne 2. Tema. CMexHbIE U BEPTUKAIbHBIC YTJIBI.
Kontponsnas pa6ota Ne 3. Tema. [Ipu3Haku paBeHCTBa
TpeyroibHUKOB. KoHTponbHas padota Ne 4. Tema. PaBHoOenpeHHBI
TPEYrOJIbHUK.
Kontponwshas pabora Ne 5. Tema. [lapannenbHbie npsiMbIe.
Kontponshas pabora Ne 6. Tema. Cymma yrios
tpeyroibHuka. KonrponbHas padota Ne 7. Tema. OkpyKHOCTb
U KpYT.
Kontponbsnas padora Ne 6. Tema. ToroBast KOHTpoJibHas padora.
8 kiace
Kontponwsnas padora Ne 1. Tema. Uetbipexyronbauku. KontpoasHas padora Ne
2. Tema. Cpennsist nuHUS TpeyronabHuKa. CpeaHss TUHUS TPaTeIii.
Kontponbnas padota Ne 3. Tema. Ilnomaas TpeyronbHuka,
napajienorpaMmma.
KonrpomnsHas padota Ne 4. Tema. [Imomaas mogoOHBIX GuUTyp.
Kontponbhnas padota Ne 5. Tema. Teopema I[ludaropa.
Konrtponbhnas pabota Ne 6. Tema. Yribl B OKPY>KHOCTH.
Kontponbhnas padota Ne 7. Tema. MtoroBas koHTposbHas paboTa
9 kiace
Kontponbhnas padorta Ne 1. Tema. Perienue TpeyroibHUKOB.
KonTtponrsnas padora Ne 2. Tema. [Tnomaan TpeyroibHIKa, YeTHIPEXYTOIbHUKA.
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Kontponbsnas padora Ne 3. Tema. BekTopsl.

Kontponenas pabGora Ne 4. Tema. JlekapToBbl KOOpPAMHATHI Ha
IUIOCKOCTH.

KonTtponbsnas padora Ne 5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
Kontponbsnas pabora Ne 6. Tema. [Tnomaas kpyra v €ero yactem.
Kontponbsnas padora Ne 7. Tema. ToroBasi KOHTpoJibHas padora.

BeposATHOCTH U CTATHCTUKA
7/ kJaace

Kontponbnas pa6ota Ne 1. Tema. IIpencrabiienue 1aHHBIX.
KonTtponbshas pabora Ne 2. Tema. OnucartenbHasi CTAaTUCTHKA.
Kontponbnas pa6ota Ne 3. Tema. CnyualiHasi U3MEHYUBOCTb.
Kontponbsnas padora Ne 4. Tema. BeposiTHOCTh 1 4acToTa Ciy4yaiiHOTO

COOBITHS.

8 ki1acc
KonTtponbshas padora Ne 1. Tema. MHoxecTBa.
Kontponenas pabora Ne 2. Tema. BeposiTHOCTH ciydailHOTO
COOBITHS.
Kontponsnas padota Ne 3. Tema. Cinyualinble COOBITHS.

9 kiace
Kontponbsnas pabora Ne 1. Tema. DnemMeHTs! KOMOMHATOPUKH.
Kontponbsnas padota Ne 2. Tema. McnipiTanusi.
Kontponsnas padota Ne 3. Tema. CnyualiHas BeJIMYHHA.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIEPE3YJIBTATBI:

MOTHBaIAsA K OOYYCHUIO MaTEeMAaTHKE W IICJICHANPABICHHON MMO3HABATEIILHON
JCSATCILHOCTH;

NOBBIIICHWE  YPOBHS CBOCW  KOMIIETCHTHOCTH  Y€pe3  IMPaKTHYECKYIO
JESATEILHOCTD, TPEOYIONTYI0O MaTEMaTHUSCKUX 3HAHUW, B TOM YHCJIC YMEHUE YUHTHCS
y APYTHUX JIIOAEH;

CIIOCOOHOCTHh OCO3HABaTh CTPECCOBYIO CHTYAIIHIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHIC TapaHTUH ycIiexa,

cnocobHocTh oOy4warommxcsi ¢ 3[IP k oco3Hanuto cBouxX nePUIMTOB U
MIPOSIBJICHUE CTPEMIICHUS K UX MPEOJIOJICHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JIOCTHIKUMBIC 1ICIIH;

YMEHHEPA3THYaThydCOHBICCUTYAITUH,BKOTOPBIXMOKHOICHCTBOBATHCAMOCTOSIT
CJIBHO,HCHUTYAIIWH,[JICCIICTyETBOCIIOIB30BAThCACIIPABOYHOMMH(DOPMAIIMSHHITUAPYTH
MU BCIIOMOTaTeIbHBIMU CPEJICTBAMM;
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CHOCOOHOCTh MEPEHOCUTh IMOJIYyYeHHbIE B XOA€ OOy4YeHHs 3HaHUA B
aKTyaJIbHYIO CUTyalMi0 (MpU  pemieHUuH O KUTEHCKUX  3a7ad, TpeOYIoIHX
MaTeMaTUYeCKUX 3HAHUM); CHOCOOHOCTb OPUEHTHPOBATHCA B TpeOOBaHUAX U
MpaBUJIaxX MPOBEACHUS MPOMEXYTOUYHOW U UTOTOBOM aTTECTALUU;

OBJIaJICHHE OCHOBaMHU (PMHAHCOBOW I'PAMOTHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHblMu yueOHbIMU NOZHABAMEILHBIMU OCUICHBUAMUL:

VYcraHaBnuBaTh  NPUYMHHO-CIICICTBEHHBIE CBSI3M B XOJ€  YCBOCHUS
MaTEMaTUYECKOr0 MaTepuana;

BoisBasTE 1eUIUT JaHHBIX, HEOOXOAUMBIX JIJISl PEIICHUS TOCTABICHHOM
3a/1auu,

C nmoMoIp0 yuuTess BRIOUpATh COCO0 PEeIIeHUs MAaTeMaTHIECKON 3a1a4u
(cpaBHUBATh BO3MOKHBIC BAPUAHTHI PEIICHMUS);

[IpumensTh W mpeoOpa3oBbIBATH 3HAKM U CHUMBOJIBI B XOJIE PEIICHUS
MaTeMaTHYEeCKUX 3a]1a4;

yCTaHABJIMBaTh MCKOMOE W JIAaHHOE IMPU PEIICHUH MaTEeMaTUYeCKOW 3aJayu;

NOHUMATh M HHTEPHPETUPOBATH WHGOPMAIUIO PA3JIUYHBIX BHIOB U (HOpM

IpEe/ICTaBIICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpadiIecKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

MOHUMATh U UCIIOJIb30BaTh MaTEMAaTUYECKUE CPEJICTBA HATISIIHOCTH (TpadukH,
IuarpaMMbl, TaONUIBI, CXeMbl © JAp.) HJs WUIIOCTPAllUU, WHTEpIIpEeTaIuy,
aprymMeHTaIliH.

Osnaodenue YHUBEPCANbHBIMU yueoHvimu KOMMYHUKAMUBHbIMU
delicmeuamu:

Opranu3oBbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JCSTEIBHOCTH C
yUUTEJIEM U CBEPCTHUKAMHU B MPOIIECCE PEIICHUS 3a/1a4;

B3aMIMOJICHCTBOBATh W HAXOJAUTh OOIIME CIOCOObI padoThl; padoTaTh B
TPyMIE:HAXOUTHOOIIeepEIICHHEHPA3PeIaThKOH(DINK THIHA0CHOBECOTIIACOBAHUSTIOR
UIUHNYIETANHTEPECOB; CITYAThIAPTHEPA; HOPMYITHPOBATH,APTYMEHTHPOBATHHOTCTA
MBaTbCBOE MHEHUE;

IPOTHO3UPOBATHBO3HUKHOBEHUEKOH(DIMKTOBIPUHATHYUAPASHBIXTOUEK3PEHUS
Hpa3penIaTbKOH(PIMKTHIHA0CHOBEYUYETAMHTEPECOBUTIO3UIIMBCEXYYACTHUKOB;

apryMEeHTHPOBATHCBOIOTIO3UITUIOMKOOPIMHUPOBATHEECTIOZUITUIMUTIAPTHEPOBB
COTPYIHUYECTBEIIPUBHIPAOOTKEOOIIETOPEIIICHUSIBCOBMECTHOMIEATETLHOCTH;

BBITIOJTHSA THCBOIOYACTHPAOOTHI, IOCTUTATHKAYECTBEHHOTOPE3YIHTATAMKOOPIHHH
POBATHCBOUICUCTBUS C APYTHUMH YICHAMU KOMaH/IBI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIINI MTPOTYKT.

Osnadenue ynugepcanbHblMu YUeOHbIMU PECYSIAMUCHBIMU 0CliICHEUAMU:

CraBuTh 1eNH, BHIOWpPATh W CO37aBaTh AJNTOPUTMBI ISl PEHICHUS YIeOHBIX
MaTeMaTH4eCKUX mpooiieM;
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IUIAHUPOBATBUOCYIIECTBIIATHAECATEIIbHOCTh, HAITPABIEHHYFOHAPELICHUE3a1a41C
CJIEIOBATEIILCKOTOXapAKTEPA.

dbopMynTUpOBaTbUYIEPKUBATHYUEOHYI03a]1auy,COCTABISATHILIAHUTIOCIEIOBATE
bHOCTBIACHCTBUM;

OCYIIECTBIISITh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh  MPOIIECC W  pe3ylbTaT yduyeOHOW  MaTeMaTUYeCKOM

JESTEIIbHOCTH;

aJIeKBaTHOOILICHUBATHIIPABUIbHOCTHUIIMOITNOOYHOCTHBBITIOIHEHUS y4eOHOM3a]T
a4u,e€00bEKTUBHYIOTPYTHOCTBUCOOCTBEHHBIEBO3ZMOKHOCTUEEPCIIICHHUS;

CIMYaTh CHOCO0 JACHCTBUSI M €r0 pe3ysbTaT C 3aJaHHBIM ITAJIOHOM C IIEJIBIO
oOHapyXeHWs OTKJIOHCHHUH U OTJIUYUN OT ATaJOHA.

IpPEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU pElICHUU y4eOHOU
3aJ1a4u;

MOHUMATh TMPUYMUHBI, 10 KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMblid
PEe3YIABTATACATSIIBHOCTH, OTIPEACIIATHIIO3 U THBHBICU3MECHEHUSIMHATIPABIICHUS, TPEO YO
e aaIbHeHIIeHpadoThl;

PEryJIupoBaTh COCO0 BBIPAKEHHUS IMOIIHH.

INPEJMETHBIE PE3YJIbTATBI

PesynbpTaThl ocBoeHus ydeOHOro mpeamera «MartemaTuka (BKIIro4asi anredpy,
Tr€OMETPHUIO, BEPOSTHOCTh U CTAaTUCTHKY)», paclpelesieHHble MO rojaM 0O0y4deHwus,
bopMynHpyIOTCA MO MPUHLUIY T00ABJICHHS HOBBIX PE3YyJIbTaTOB OT Toja K TOAdy,
y’K€Ha3BaHHBIEBIIPEIbLAYIIUXT01aXIT03UIU U, KAKIIPABUIIO, JOCTIOBHOHETIOBTOPSIIOTCS,
HO YYMTBHIBAIOTCS (PE3ydbTaThl OYEPENIHOTO TroJa IO YMOJYAHHI BKIIOYAOT
pEe3yAbTaThI MPEABITYIIUX JIET).

IINIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA
AJJAITUPOBAHHOM PABOYEN MIPOI'PAMMBI KYPCA
«MATEMATHUKA» (I10 'OJAM OBYYEHMUA)

OcBoenue ydyeOHOro kKypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOMW IIKOJIBI
JOJKHO 00ecTeunBaTh JTOCTHXKCHHE CIEAYIOMMUX MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaTOB:

5 KUIIACC

Yucna u eviuucienus

OpueHTHUpOBaThCS B TMOHATUSAX U OINEpUpPOBaTH Ha 0a30BOM ypOBHE
TEepMHUHAMH, CBSI3aHHBIMM C HATypaJbHBIMH YHCJIAMH, OOBIKHOBEHHBIMU U
TECSITUIHBIMU IPOOSIMHU.

CpaBHUBaTh ¥ yIOPSAAOYMBATH HATypajbHbIE 4YHCJIA, CpPaBHUBaTh B
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MPOCTEHIINX ClydasX OOBIKHOBEHHbBIE TPOOH, AECITUUHBIE APOOHU.

CooTHOCUTH, ~ TOYKY Ha  KOOPAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €H YHMCIOM M H300pakaTb HaTypallbHble 4YHCJAa TOYKAMHU Ha
KOOPAMHATHOM (YUCIIOBOM) MPSMOM.

BeinonHATe  apudmeTnyeckue JEHCTBUA C HATypaldbHBIMM YMCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILIUX CIIydaAsIX.

BbInosiHATE POBEPKY, NPUKUAKY PE3yIbTaTa BEIUMCICHUN.

OKpyrasTh HaTypaJbHbIE YHCTA.

Pewienue mexcmosuvix 3adau

PemaTtpTekcToBble3agaunapuPpmMeTHIeCKUM CIIoCOOOMUCIIOMOIIbIOOPTaHI30Ba
HHOTOKOHEYHOI01epe0opaBceXBO3MOKHBIXBAPUAHTOB(MPUHEO00X0IMMOCTHCHAIIPABI
STFOIICUTIOMOIIIBIO).

Pemate 3amaum, copaepiKaliMe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTH (MIPU HEOOXOAUMOCTH C
UCIOJIb30BAaHUEM CIPABOYHON HH(POPMALIHH).

Hcnonb3oBaTh KpaTKUe 3aMMCH, CXEMbl, TAOJIUIbI, 0003HAYEHUS MIPU PEIICHUH
3a/ay.

[Tonb30BaTHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHHUS: IICHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOpPOCTH; BBIpaXXaTb OJHU E€IUHUIIBI BEJIWYHMHBI uepe3 Apyrue (mpu
HEOO0XOAMMOCTH C OIIOPOM Ha CIIPaBOYHYIO MH(OPMALIHIO).

W3Bnexkats wuH(pOpMaLnio, MPEACTAaBICHHYIO B Ta0iule, Ha CTOJI0YATOM
auarpaMMe, HHTEPIPETUPOBATh NPECTaBICHHBICJaHHbIE, UCIIOJIb30BaTh JAHHBIC IIPU
pELICHUH 3aad.

Haznaonan zeomempus

ITos1b30BaTHCS FEOMETPUUYECKUMH MTOHATUAMM: TOUKA, IIPsIMasi, OTPE30K, JIyY,

yroJ1, MHOTOYTOJBHUK, OKPY>KHOCTB, KPYT.

[IpuBoauTh TpHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEmMUX (Gopmy
M3YUYEHHBIX T€OMETPHUUYECKUX (PUTYP.

Hcrnons30BaTh TEPMHUHOJOTHIO, NMPU HEOOXOJAMMOCTH IO BHU3YaJIbHOH OIOpE,
CBSI3aHHYIO C yIJIaMHU: BEpIIMHA, CTOPOHA; C MHOIOYTrOJIbHUKAMH: YTroJ, BEpIIHHA,
CTOpOHA, JUAroHallb; C OKPYKHOCTBIO: paJINyC, TUAMETP, LICHTP.

N3o0paxaTh W3ydeHHBIC TIeoMeTpuyeckue (Urypsl Ha HEJIMHOBAaHHON U
KJIETYATON Oymare ¢ OMOIIBIO ITUPKYJISA U JUHEHUKH (TT0CIIE COBMECTHOTO aHAJIN3a).

Haxonuth AMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIbIO
JIUHENKH, CTPOUTHh OTPE3KHU 3aJaHHOW JJIMHBI; CTPOUTH OKPY)XKHOCTHh 3aJaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YTIJIOB MPSMOYTOJIbHUKA, KBajpaTa JJisd HUX
MOCTPOEHHUSI, BBIYHCIICHUS TUIONIAIN U TIEpUMETpa.

Beuucnate  mepuMerp M IUIOMIQAL  KBajpara,  OPSMOYTOJIbHUKA,
buryp,cocTaBIeHHBIXU3NPSIMOYTOJIHBHUKOB, BTOMUYHCICPUTYD,N300paKEHHBIXHAKIICTY
aTonOymare.

[Tonp30BaTbCs  OCHOBHBIMH  METPUYECKUMH  CAWHUIIAMU  HU3MEPCHUS
JUTUHBL, TIJTOIIA 1 ; BRIPaKaThOJTHUE TMHULIBIBETHYMHBIYEPE3 APy ue(TIPUHE00 X0 TUMOCT
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HCOMOPOMHA CIPABOUYHYIO HH(OPMALIUIO).

PacnioznaBate  mapamienenunesn, KyO, HMCHOJB30BaThb  TEPMHUHOJOTHIO:
BEpIIMHA, peOpo I'paHb, U3MEPEHMS; HAXOAUTh U3MEPEHUS Napaienenuneaa, Kyoa.

Boruncnares 00b€M Ky0a, mapasuienenuiiena no 3aJaHHbIM H3MepeHusiM (cC
OTOpO Ha aJIrOPUTM YUYEOHBIX JIEUCTBHUIA), MOJIb30BATHCS €AMHUIIAMU W3MEPEHUS
o0BEMa.

PemaTe HecHOXHBIE 3aJayd Ha HU3MEPEHUE TEOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (IpU HEOOXOJUMOCTH C BU3YaIbHOU OMOPOit).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHpOBaTBHCSI B TOHATUAX M ONEPUPOBaTh Ha 0a30BOM YPOBHE
TEPMUHAMHM, CBS3aHHBIMU C Pa3IMYHBIMU BUIAMU YUCET M CIOCOOAMHU WX 3alluCH,
NEePEXOUTh (€CIM ATO BO3MOXKHO) OT OJTHON (DOPMBI 3aMKCH YHCIIA K JPYTOM.

CpaBHUBATh U YIOPSJOYMBATH 1ETbIC YKMCIIA, OOBIKHOBCHHBIC U JICCSITUYHBIC
poOuU, CpaBHUBATH YMCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrinonusaTe apudmMeTrHuecKrue NeUCTBUS C HATYPAJIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSAMH, TMOJOKUTEIHHBIMA M OTPHUIATEIbHBIMU
YUCIIaMHU.

BoluncnsaTh 3Ha4E€HHS YUCIOBBIX BBIPAXKEHUM, BBINOJIHATh IPUKHUIKY U OLEHKY
pe3ynbpTarta BBIYUCIICHU;
BBITMIOJHA THIIPE0OPA30BAHUSUUCIIOBBIXBBIPAKECHUITHAOCHOBECBOUCTBAPUPMETHUECKHU
XIEUCTBUH.

COOTHOCHUTH TOUKY Ha KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOIINM €1 YUCIIOM
¥ U300paXkaTh YKCIia TOYKaMU Ha KOOPAUHATHOM MPSAMOM, HAXOUTh MOIYJIb YHCTIA.

COOTHOCUTH TOUKH B NIPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpPAWHATAMHU
3TOM TOYKH.

OKpyTIISITRIIETBICUUCITANICCATHIHBIC IPOOH(TT000pa3Ily ), HaXO AU THIIPUOITHKEH
Us4YuCen.

Yucnoewvie u OyKeeHHbIE GbIPAICEHUA

OpueHTupoBaThCSI B TOHATUAX U ONEpPUPOBaTH Ha 0a30BOM ypOBHE
TEPMHUHAMH, CBSI3aHHBIMHU C 3alMCHIO CTEMEHM YHCIA, HAXOIWUTh KBaJapaT U KyO
4ylucia, BBIYMCIATH 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAXKEHUM, COAEpKaIIUX
CTEIECHHU.

[Tonb30BaThCsl MpU3HAKAMHU ACIUMOCTH (TP HEOOXOAMMOCTH C OMOpPOM Ha
aJTOpPUTM IpaBUIIa), PACKJIaJIbIBaTh HATYpaJIbHbBIE YUCIA HA TPOCTbIE MHOKUTEIIH.

Tonv306ambcs macuimabom, COCTaBISATH MIPOIIOPIIMHA W OTHOIIICHUSI.

Ucnonw3oBath  OykBbl i1 00O3HAYEHUs  YUCEI  MpPU  3alUCHU
MaTeMaTU4eCKUXBbIPAKEHUM, HAXOUTh3HAUEHNA0YKBEHHbIXBBIPAXKEHU I, 0CYILIECTBII
SSTHE00XOAMMBbIE TIOJICTAHOBKH U MPeoOpa3oBaHusl (C OMOPON HA alrOPUTM Y4eOHBIX
TEeUCTBUN).

Haxonnths HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

31



Pewenue mexcmogwix 3a0au

PemaTe MHOromaroBble TEKCTOBBIE 3aaud ApU(PMETHUECKHM CIOCOOOM C
OIIOPOY Ha BOIIPOCHBIN IUIAH.

Pemars MPOCTENIINE 3a71a4u, CBsI3aHHBIE COTHOILIICHUEM,
MIPONOPLUMOHAIIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; PENIaTh TPU OCHOBHBIE 33a/1a4d Ha
JpOOU U MPOIEHTHI.

Pemrarp3anaumn,conepxane3aBUCUMOCTH, CBSI3bIBAIOLIMEBEIMYUHBI: CKOPOCTh
,BPEMSL,PACCTOSHUAE, IEHA, KOJTMYECTBO,CTOMMOCTh; [IPOU3BOIUTEIIBHOCTD, BPEMS,
o0béMa paboThl, HUCHOIB3YAd apudMETHUECKHE JCUCTBUS, OIEHKY, MPUKHUIKY;
MOJIb30BAThCS €AUHUIIAMHU U3MEPEHHSI COOTBETCTBYIOIIMX BEJIUYMH.

CocTaBisaTh OyKBEHHbIE BHIPAXKEHUSI IO YCIOBUIO 3a7a4M 1OCIE COBMECTHOTO
aHau3a.

W3Bnekate uH(pOpMAaIMIO, MPEACTAaBIECHHYIO B TaOiulaX, Ha JUHEHHOM,
CTOJIOYATOM WM KPYroBOM JMarpaMmax, WHTEPIPETUPOBATH IPEACTaBICHHbBIE
JAHHBIE; UCIIOJIB30BaTh JAHHBIE MIPU PEIIEHUU 3a/1a4.

[IpencraBnars nHGOPMAIUIO C MTOMOIIBIO TAOJHII, JIUHEHHONW U CTOIOYATOMN
JarpaMm.

Hacnaonan zeomempus

[TIpuBOIHUTH
IPUMEPBIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOITUX POPMYH3YIEHHBIXT€OMETPUUECKUX
TUIOCKUXUTIPOCTPAHCTBEHHBIX(PUTYP,IPUMEPBIPABHBIX M1 CUMMETPUUHBIX(PUTYD.

N300paxkatb ¢ TMOMOIIBIO  LMPKYJS, JIMHEHKW, TpaHCIOPTHpa Ha
HEJIMHOBAHHOMHMKIIETYATOMO yMaren3y4eHHbICTNIOCKUET€OMEeTPUYECKUEPUTYPHIUKOH
buryparum,cuiMMeTpUIHBIEQUTYPHI.

HmeTbIipeAcTaBICHUEOreOMETPUYECKUXITOHATUSAX :PABEHCTBOQUTYD,CHMMETPHU
1,0CbCUMMETPUU, IEHTPCUMMETPHH.

HaxonuThs BEIMYMHBI YIJIOB U3MEPEHUEM C MTOMOIIBIO TPAHCIOPTUPA, CTPOUTH
yIabl  3aJaHHOM BEJMYMHBL, IOJIb30BAThCS MPH PEHIEHUWU 3ajad T'pagyCHOU
MEPOMYTJIOB; paciO3HABATbHAYEPTEHKAXOCTPBIN, TPAMOM, Pa3BEPHY THIMUTYITOMYTJIBI.

BraucnsaTeINIMHYIIOMAaHOM, IEPUMETPMHOT OYT OJIbHUKA, 10JIb30BATHCIEUHALIA
MH U3MEPEHUS JJIMHBI, BBIPAXKaTh OJTHU €IUHULIBI U3MEPEHUS IJIMHBI YEPE3APYTHE.

Haxonuts, ncnosnb3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKAY ABYMS
TOYKaMH, OT TOUYKH JI0 MPAMOM, JJIMHY IIyTH HA KBaAPATHOM CETKE.

BreruucnsreionanbQuryp,cocTaBIeHHBIXU3MPIMOYTOJIbHUKOB, UICTIONB30BATh
pa30MeHneHaNPsIMOYTOJIbHUKH, HAPABHBIE(PUTYPBI, TOCTPAUBAHUEIOTIPIMOYTOJIHHHAKA;
MOJIb30BaThCIOCHOBHBIMUE IMHULIAMUU3MEPEHUATUIONIAIN ; BBIPAKATHOTHUETUHU L BIN
3MepeHusIIIoNmaandepe3aApyrue(mpu HEoOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
uH(pOpMAITHIO).

Pacno3dnaBath Ha MoAeNsIX U H300pa)KEHUAX NUPAMUIY, KOHYC, LWIUHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3o00paxath Ha ki1eT4aTOM OyMare NpsSMOYTOJIbHBIN MapalijieaenuIe].

Boiuncnsate 00bEM MpSIMOYTOJIBHOTO MMapajuiesienunena, Kyda, mojib30BaThCs
OCHOBHBIMHU €IMHHUIIAMU U3MEPEHUSI 00BbEMA; BBIPAXaTh OJHHU €IUHUIIBI U3MEPEHUS
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o0béMa uepe3 Apyrue (C ormopoil Ha CpaBOYHYIO MH(POPMAIIHIO).
PemaTpHECTOXKHBIC3aJaUMHAHAX 0K ICHIET €OMETPHUICCKIXBEIIMUNHBIIPAKTHYIC
CKHMX CUTyalusiX (IIpyu HEOOXOIUMOCTH C BU3YaJIbHOU OMOPOH).

IVIAHUPYEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
AJIAIITUPOBAHHOI PABOUE ITPOTPAMMBI KYPCA «AJITEBPA»
(110 TOJIAM OBYYEHUSI)

OcBoenue yudeOHOro Kypca «Asnredbpa» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JODKHO oOOecreunBaTh JOCTHXKEHHUE CIEAYIOIMIMX MPEeIMETHBIX
0o0pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KJIIACC

Yucna u eviuucnenusn

BoinonHsATh, couerass yCTHbIE W MHChbMEHHBIC NPUEMBI, aprUPMETHUECKUE
JEUCTBHS C PAIlMOHATBHBIMU YUCIIAMHU.

HaxonuTh 3HaYeHHMS YHCIOBBIX BBIpAXKEHUN; NPUMEHATh pPa3HOOOpa3HbIC
CrocoObl M TPHUEMBI BBIYMCICHUS 3HAYCHHUH APOOHBIX BBIPAKEHHM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoauTh OT OomHOW (OPMBI 3aMKMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO 1p0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO NIeCATUYHYI0 NMpoOb). CpaBHUBATH M YHOPSJOUMBATH PAIlOHATIbHBIC
qucia.

OKpyraars yucha.

BBINOaHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYUCIEHUM, OLICHKY 3HAYEHUI
YHUCIJIOBBIX BBIPAKECHHUIA.

BbINOAHATE AEHCTBHS CO CTENEHSIMH C HATYpalbHBIMU MTOKA3aTEIsIMHU (C
OTIOPO¥ Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

[IpuMeHsTh IPU3HAKU IETUMOCTH, PA3JI0OKEHUE HA MHOKHUTEIIN HATYPaIbHbBIX

qucen.

Pemate mpocTeiilime NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHbIC
COOTHOUIEHWEM  BEJIWYWH, MPONOPLUHOHAIBHOCTHIO  BEJMYHMH, MPOLEHTAMU;
HMHTEPIPETUPOBATHPE3YIbTAThIPEIICHUA331aUCYyYETOMOTPAHUYEHU,CBI3aHHBIXCOCBO
HCTBaMHUPACCMATPUBAEMBIXOOBEKTOB.

Anzebpauueckue eviparxceHus

OpueHTHPOBATHCIBIOHATUAXMONEPUPOBATEHA0A30BOMYpPOBHEAITeOpanyecKon
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

HaxonnTth3HaueHUs10 yKBEHHBIXBBIPAKEHUINTPU3a/1aHHBIX3HAUCHUSXTIEPEMEHH
BIX.

BoinonusaTs npeoOpa3oBaHus LEIOT0 BRIPAKEHUSI B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbIlonHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOrO4YJIeHa Ha

33



MHOTOYJICH, MPUMEHSATh (POPMYJIbI KBaJpaTa CYMMbI M KBajpaTa pa3HOCTH (C OMOpOi
Ha CIPaBOYHYIO0 UH(POPMAIHIO).

OcylmecTBasITh  Pa3jl0KEHUE MHOTOYIECHOB HAa MHOXHWUTEIW C TOMOIIBIO
BBIHECEHHMSI 32 CKOOKM  OOIIero  MHOXUTENS, TPYNIUPOBKH  CIAraeMbIX,
MPUMEHEHUADOPMYICOKPAIIEHHOTOYMHOXEHUI  (C  Omopoil Ha  CHPAaBOYHYIO
nHpopMaIuio).

[IpumensTh peodbpa3zoBaHusl MHOTOUJICHOB JIJIsl PELICHUS PA3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEKHBIX MPEJIMETOB, U3 PEATIbHON MPAKTUKH.

Hcnons3oBaThCBOMCTBACTEIICHEICHATYPATLHBIMUIIOKA3ATEIIMUJIIIPEOOPa30
BaHUSIBBIPXKEHUH (C OMOPOI HA CIPABOYHYIO UHPOPMAITHIO).

Ypasnenua u nepasencmea

Pemare nuHElHBIE ypaBHEHUsS C OJHOM NEPEMEHHOM, NPUMEHSS IpaBUIIA
nepexojia OT UCXOJTHOTO YPABHEHUS K paBHOCWIBHOMY eMy. [IpoBepATs, ABiseTcs au
YUCJI0O KOPHEM YpaBHEHMUSI.

Nmets npencraBienne o rpaguyeckuxX METOo1ax MU PEIICHUH JTMHEHHBIX
YPaBHEHUN U UX CUCTEM.

[Togbupats mpuMepsI map Yuces, IBISIONUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C IBYMS EPEMEHHBIMHU.

CTpoUTHBKOOPIMHATHONIUIOCKOCTUTPAPUKINHEHHOTOYPABHEHHUSICABYMSITIEPEM
€HHBIMH;T0JIB3YACHIpad UKOM, TIPUBOAUTHIIPUMEPBIPEIICHUYPABHEHUS.

Pemate cucteMbl NBYX JIMHEHMHBIX YPABHEHUU C JABYMS NIEPEMEHHBIMHU, B TOM
guclie rpaguiecku (C Ormopoi Ha aNropuTM Y4eOHBIX IEHCTBH).

CocTaBasaTh(II0CIeCOBMECTHOTOAHATN3a)UPEIIAThIINHEHHOEYPABHEHUEMITHCHC
TEMYJIMHENHBIXYPaBHEHUNUIIOYCIOBUI03a1aul, IHTEPIIPETUPOBATHBCOOTBETCTBUUCKOH
TEKCTOM 33J]a4M MOJYYEHHBIN PE3YIIbTAaT.

Koopounamowt u cpagpuxu. @ynukyuu

N3o0paxaTh Ha KOOPAMHATHON MPSMONW TOYKH, COOTBETCTBYIOIIHME 33 IaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alUChIBATh YUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM S3bIKE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOPJHUHATAM;
CTpOHTH rpapuku TMHEHHBIX QyHKIHH. CTpouTh rpaduk GpyHKIwH Y=KX +b.

OnuceiBaTh € TMOMOIMIBIO  (DYHKIMI  HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BeMYMHAMU (TI0 aJTOPUTMY YYE€OHBIX NEUCTBHIA): CKOPOCTh, BPEMs, PACCTOSHUE;
LIEHAa, KOJINYECTBO, CTOUMOCTD; MIPOU3BOAUTEILHOCTD, BpeMsI, 00bEM paOOTHI.

HaxonuTe 3HaueHne QyHKIIMHN MO 3HAYCHUIO €€ apryMeHTa.

[TornmaTe rpaduyeckuii crmoco0 MpeACTaBIeHUS W aHanu3a WH(opmaiuy;
M3BJICKATh ¥ UHTEPIPETUPOBATH MHPOPMAINIO U3 TPahUKOB peaTbHBIX MPOIECCOB H
3aBUCHMOCTEM.

8 KJIACC

Yucna u eviuucienus
HMcnonp3oBaTh HaYalbHBIC NpeaACTaBJICHUA O MHOXCCTBC HGIZCTBHTGJ'II)HBIX
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qucesl JJI1 CPaBHEHMs, OKPYIVIEHHS] M BBIUYMCIEHHUI; M300pakaTh ACHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IPSIMOM.

[IpumMensTHIIOHATHEAPUPMETUUECKOTOKBAIPATHOT OKOPHS; HAXOIUTHKBAIPATH
BIEKOPHU, UCTIONIB3YSITPUHEOO X0 JUMOCTUKAIIBKYJISI TOP; BBIMOIHATHIIPOCTEHIITUENTPEOO
Pa30BaHUABBIPAKECHUN,COIEPKALNXKBAAPATHBIEKOPHU, UCIIOJIb3YsICBONCTBAKOPHE.

Hcnonb3oBaTh 3amucHu OOJIBIIMX M MAJbIX YHCEN C MOMOIIBIO JE€CITHUYHBIX
npoOeii u creneHelt yucia 10.

Anzebpauueckue evipasrxceHus

[IprMeHATHIIOHATHECTENIEHUCIEIBIMIIOKA3aTENEM, BBIMOIHATHIIPEOOpa30BaHNUs
BBIPAYKEHU I, COIepKAIIMXCTENIEHUCLIETBIMIIOKa3aTeeM(CUCTI0Ib30BAHMEMCIIPABOYHO
i uHpopManun).

BhInoTHATHHECII0KHBIETOXK IE€CTBEHHBIETIPEOOPA30BaAHUS PALIIOHATIbHBIXBBIPAXK
€HUI Ha OCHOBE MpaBWUJ JEUCTBHI HaJ MHOroYJeHaMU U ainreOpandecKuMu
JIPOOSMHU.

PacknaapiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh npeoOpa3oBaHMs BBIPAKEHUM JJIA PELICHUs Pa3IMYHBIX 3a/1ad U3
MAaTeMaTUKH, CMEXHBIX TPEMETOB, U3 peaIbHON MPAKTUKHU.

Ypasnenua u nepasencmea

Pemlate  nuHeliHBlE, KBaApaTHblE  YpaBHEHHS (C  HCIOJBb30BAaHUEM
CIIPaBOYHONMHGOPMAILINH )UpaALlMOHATBHBICYPABHEHUS, CBOASAIINECIKHUM, CUCTEMBIIB
YXYpPaBHEHUNCABYMS IEPEMEHHBIMU.

[TpoBOAUTHIPOCTENIINEUCCIIEIOBAHUS YPABHEHUMHCUCTEMYPAaBHEHU I1,BTOMYHC
JecnpuMeHeHneMIpaduuecKUXIpeaCTaBIeHUI(yCTaHABIUBATh, UMEETINYPaBHEHHE
WIM CUCTEMA YPaBHEHUH DEIIEHUs, €CIM HMEET, TO CKOJIbKO, W TIp.) CONOPOWHA
AITOPUTM Y4YeOHBIX JEHCTBUIA.

[TepexoauThOTCIIOBECHOU(DOPMYITUPOBKU3A TaUNKeEANTeOpandecKONMOIETUCTT
OMOILbIOCOCTABIICHHUSyPAaBHEH USIMIIUCUCTEMBIYPaBHEHU I, HHTEPIIPETUPOBATHBCOOTBE
TCTBUUCKOHTEKCTOM3a/1a4UIIONyYeHHBINPE3YIbTAT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJI1 CPABHEHMSI, OLIEHKH; PEIIATh
JUHEWHBIC HEPABEHCTBA C OJHON NMEPEMEHHOW M MX CHCTEMBI; JaBaTh rpad)MueCcKyo
WJUTIOCTPALMIO MHOKECTBA PEIUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

OnepupoBaTbHa0a30BOMYPOBHE (P YHKIIMOHATHHBICTIOHS TUSUA3BIK(TEPMHUHBI,C
MMBOJIMYECKHE0003HAUEHNS );0IIpeIeTATh3HAUCHHE ) YHKITUUTIO3HAUYEHUI0APTyMEHTA
; OMIPENIEINATh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

CTpouth rpaduKy 21eMeHTApHBIX PYHKIUH BUAa,Y=X2,y=x3,y=1/x,y=

k; onmuchIBaTH CBOMCTBA YUCIIOBOW (PyHKIHH 110 e€ rpaduKy (Ipu HEOOXOUMOCTH C
X

HaIpaBJIAIONIEH TOMOIIIBIO).

9 KJIACC

Yucna u eviuucienus
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CpaBHHBATH U yNOPSAOUYNBATH PAIMOHAIIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Boinonusate apudmervueckue ACHUCTBUS C  PAMOHAIBHBIMM — YHCIIAMH,
COYETas yCTHBIEUITUCbMEHHBICTIPUEMBL, BBITIOJIHATHBBIYUCIIEHUACUPPALUOHATIbHBIMUAY
HCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEN C LIEIABIMU MTOKA3aTEIISIMA U KOPHEM; BBIUUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh JCHUCTBUTENIBHBIE YHUCJA, BBINOJIHATh MPUKUIKY Ppe3yibTara
BBIUHMCJIEHUH, OLIEHKY YUCIIOBBIX BBIPAXKECHUM.

Ypaenenusn u nepasencmea

Pemarts nuHElHBIE U KBaAPATHBIE YPABHECHUS, YPABHEHUS, CBOISAIIUECA K HUM,
mpocTeiinme ApoOHO-pallMOHANIBHBIC YPABHEHUSI.

Pemare  mpocreiimme  cUCTeMbl  ABYX  JIMHEWHBIX  YpaBHEHHH  C
JIBYMSIIIEPEMEHHBIMUUCUCTEMBIIBY X YPABHEHU I, BKOTOPBIXOTHOYPABHEHUEHESBIISIETC
SUTMHEMHBIM(TTOBU3YaJIbHOMOTIOPE ).

Pemarbnpocreiinne reKCToBbIe3a1aunalIre0panyeCKUMCITIOCOO0MCTIOMOIIIBIOCO
CTaBJICHUSYPABHEHUSUIUCUCTEMBIJIBYXYPAaBHEHUMCIIBYMSIICPEMEHHBIMH.

[IpoBOAUTHEIPOCTEUIIMENCCIIEIOBAHNS YPABHEHUNUCUCTEMYPABHEHN,BTOMYKC
JecripuMeHeHueMrpaduueCcKUXIpeIcTaBIeHNN(yCTaHABIUBATh, UMECTIINYPABHECHUEH
JIM CUCTEMA YPaBHEHUI PEIICHUs], €CII UMEET, TO CKOJIBKO, U TIp.).

PemarbnuHeitHbIeHEPaBEHCTBA, KBAAPATHBICHEPABEHCTBA; N300 paKaThPEIICHHE
HEPABECHCTBHAYUCIOBOUIIPSAMOM,3aIIMCHIBATHPEIIEHUECTTIOMOIIOCUMBOJIOB.

Pemath crucTtembl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIINE
KBaIPaTHOE HEPABEHCTBO; M300pa)kaTh pPEIIeHNe CUCTeMbl HEPABEHCTB Ha YHCIIOBOM
MPSAMOM, 3aIIUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIUYHbBIX 33]1a4.

Dynukyuu

Pacno3naBath GyHKIIMN M3ydyeHHBIX BUIOB. [IoKa3bIBaTh CXeMaTHYECKH
pacroioKeHHe Ha KOOPAMHATHOM I0CKOCTH rpadukoB Gyukmuii Buga: y=KX,y=kx

+b,, y=ax?+bx+c,y=x3y = Joy=k -

B 3aBUCUMOCTH OT 3HaU€HUN KOA((PHUIIMEHTOB; ONMUCHIBATH CBOWCTBA (PYHKITHH.
Ctpoutsh 1 u300paxkaTh CXeMaTUUECKH rpadUKi KBaIPATHIHBIX (YHKIUH,

OnuceiBaTh CBOMCTBA KBAAPATUIHBIX (DYHKIIMIA 110 UX rpaduKam.

PacrioznaBaTh kBagpatuyHyr (QyHKIUIO 10 ¢GopMyie, TPUBOIUTH MPUMEPHI
KBaIPATUYHBIX QYHKIIUNA U3 peaTbHOM KU3HU, (DU3UKU, TECOMETPHUH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Pacno3naBath apudmMeTnuecKyo U TeOMETPUUECKYO IPOTrPECCUU TIPU Pa3HBIX
crioco0ax 3aaHusl.

BbIONHATH  BBIUMCICHUS C  HUCIOJb30BaHUEM  (QopMmynl N-ro  4ieHa
apu(METHIECKOW W TeOMETPHUYSCKON MPOTpecCHid, CyMMBI IEpBBIX NuieHOB (C
OMOpOil HA CIIPABOYHYIO HHPOPMAIHIO).

Pemiate 3agaum, CBsiI3aHHBIE C YHUCJIOBBIMHU IMOCJIEJAOBATEIbHOCTSIMU, B TOM
4yucie 3a/aud U3 PEeabHOW KU3HU (C MCIOIB30BAHUEM KaJbKYJIATOpa, HUPPOBBIX
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TEXHOJIOTHH).

IVIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
AJJAIITUPOBAHHOM PABOUYEN ITIPOI'PAMMBI KYPCA
«TEOMETPHUSI» (II0 TOJAM OBYYEHMUS)

OcBoenne yueOHOro Kypca «l'eomMeTpus» Ha ypPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHus JODKHO oOOecredynBaTh JOCTHKEHHUE CIEAYIONIMX MNPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB:

7 KJIIACC

Pacno3naBaTh u3yueHHbIe reOMeTpudecKre (GUryphl, ONPEACISIThH UX B3aUMHOE
pacroyioKeHune, u300paxaTh TeoOMETpUYECKHEe (UTYpBI, BBITIONMHATH YEPTEKHU IO
yCJIOBHUIO 3afauu. V3MepsTh JMHEHHbIC W YIJIOBbIE BEIMYMHBI. Pemarh 3amauud Ha
BBIYMCIICHUE JIJTUH OTPE3KOB M BEJIMUMH YTJIOB.

JlenaTerpy0yroOIeHKYIMHEHHBIXUYTJIOBBIXBEJIMUUHIIPEIMETOBBPEATLHON K3
HU,Pa3MePOBIPUPOTHBIX00BEKTOB. Pa3nnuaTbpasmMeprid THX00BEKTOBIOTIOPSIKYBETU
YUHEL.

CrpouTthuepTeKUKIreOMEeTpUUSCKUM3a1a4aM(CUCTIOIBb30BaHUEMCMBICIIOBOMOTIIO
PBI: HABOSIIHE BOIPOCHI H/UJIH alTrOpUTMa YIeOHBIX JEHCTBUIN).

[Tonp30BaThCANPU3HAKAMUPABEHCTBATPE YT OJIbHUKOB, UCTI0JIb30BATHIIPU3HAKUU
CBOMCTBapaBHOOCAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOUTH JIOKa3aTeIbCTBA HECJIOKHBIX reOMETPUUECKUX

teopeM.llosib30BaThCANTPU3HAKAMUPABEHCTBANPSIMOYTOJIbHBIXTPEYT OJIbHUKOB,
CBOWMCTBOM MeEJMaHbl, MPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIbHOIO TPEYroJibHUKA,
BPEIICHUUTEOMETPUICCKNX3a/1a4(CHUCITOIb30BAHUEM3PUTEIIbHOMHAT IS THOCTU Y/ UITHBE
PpOATBEHOMOIIOPHI).

OnpenensaTeiapamuieIbHOCTIPSIMBIXCITOMOIIBIOYTJIOB,KOTOPHICOOPA3yE TCHUM
ncekyas. OnpeaensaTbnapamiieIbHOCThIIPSIMBIXCIIOMOIIBIOPABEHCTBAPACCTOSTHUMOT
TOYEK OJHOU MPSIMOM JI0 TOYEK APYTroM MPSIMO.

Pemrats 3a7aumn Ha KireTyaTol Oymare.

[IpoBOAUTL BHIYKCICHUS W HAXOJIWTh YHCIOBBIE M OYKBCHHBIC 3HAUYCHUS
YIJIOBBI€OMETPUUECKUX3aa4aXCUCITOIb30BAHUEMCYMMBIYTIIOBTPEYTOJIbHUKOBH
MHOTOYTOJIbHUKOB,CBOMCTBYTJI0B,00pa30BaHHBIXIIPUIIEPECCUCHUUABYXTTapAIITICIbHbI
X MIPAMBIX CEeKylleu. PemaTe npakTHUecKue 3a/1a4u Ha HaX0XKJICHUE YTJIOB.

HNmets nipeicTaBiieHUE O TTIOHATHE TEOMETPUUECKOTO MECTA TOYEK.

@opMyJIMPOBATH ONPEACTCHUS OKPYKHOCTH W Kpyra, XOpJbl W JIUaAMETpa
OKPY>KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMHU. YMETh NMPUMEHATHh 3TH CBOMCTBA MpPHU
pEIIEHUM 3a]1ay.

OpHEHTHPOBATHCS B MOHATUAX: OMMMCAHHASI OKOJIO TPEYTOJIbHUKA OKPYKHOCTD,
LIEHTP OMHCAHHOMN OKpyX)HOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUYKE, U O TOM, YTO

37



CEpEIUHHBIE TEPHEHAUKYJISPBl K CTOPOHAM TPEYIOJIbHUKA IEPECEKAIOTCS B OJHOU
TOUKE.

OpueHTHPOBATHCIBIOHATUIXMONEPUPOBATEHA0A30BOMYPOBHE : KacaTeIbHASKO
KPY>KHOCTH,TEOPEMAOIIEPIIEH IUKYJIIPHOCTUKACATENbHOMUPANYCA, IPOBEAEHHOTOK
TOYKE KacaHUs.

HNmerbnpencraBieHUEONPOCTENIMXTEOMETPUIECKUXHEPABEHCTB, UXIIPAKTHYEC
KOMCMBICIIC.

[IpoBOAUTE OCHOBHBIE I'€OMETPUYECKUE MOCTPOEHUS C MOMOIUBIO LUPKYJIS U
JIMHECHKHU.

8 KJIACC

Pacno3snaBaTh OCHOBHBIE BBl  YETHIPEXYTOJLHUKOB, WX  DJEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPH PEIICHUU T€OMETPUUCCKUX 3a/1aY.

OpueHTUpPOBATHCSI B MOHSITHM — TOYKH TEPECEUCHUS MEIUAH TPEYroJibHUKA
(meHTpa mMacc) B pelieHnuu 3a1ad.

Brnaners moHsiTHeM cpeHEl TUHUU TPEYToJbHUKA U TPANEIuu, IPUMEHSITh HX
CBOMCTBA IIPH PEIICHUH MTPOCTEHIITNX T€OMETPUUECKUX 3a/1ad. VIMeTh nipeicTaBlieHne
o Teopeme Paneca U TEOpPEME O MPONOPLUOHANBHBIX OTPE3KaxX, MPUMEHITh UX JJIS
pelIeHns NPaKTUYECKUX 3a7ad (C OMOPOi Ha 3pUTEIbHYIO HATJISAIHOCTD).

[IpumeHsATs NpU3HAKK MOAO00US TPEYrOJBHUKOB B PEHICHUH HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[lonb3oBaThcst Teopemoii Iludaropa s pemieHUs] TE€OMETPUUYECKUX U
NPaKTUYECKUX 3a]a4.

BraneTbnoHATUAMHUCUHYCA,KOCUHYCAUTAHT €HCAOCTPOT OYIIIANPSIMOYTOJIBHOT OT
peyronpHuka.[101p30BaThCAITUMUIIOHATUAM U PELIEHUATIPAKTHUECKUX3adau(TIPUH
€00X0IMMOCTUCOTIOPOHAAITOPUTMITPABUIIA).

Breruncnsare(pa3muaHpIMECTIOCO0aMHM )(COMTOPOMHACTIPABOYHYOMH(DOPMAITHIO )IT
JIOIIAITPEYT O bHUKAUTUIONIAAMMHOTOYTOJIbHBIXPUTYP(TIOTB3YSCh, rae
HEO0OXOIUMO, KaIbKyIsaTopoM). [IpuMeHSATh MOodydeHHbIE YMEHHS BIPAKTUYECKUX
3a/a4ax.

Brnanerp NOHATHUSAMM BOMCAHHOTO M UEHTPAJIBHOIO yrja, WCIOJIb30BaTh
TEOPEMBbI O BIHUCAHHBIX Yriax, yrjiax MeXIy XopAaMu (CEeKYIIMMH) U yIie MEXIY
KacaTeJIbHOM U XOPJIOW MPU PEIIEHUH MPOCTEUIINX FE€OMETPUUECKHUX 3a/1a4.

BraneTboHITHEMOITMCAHHOTOYETHIPEX YT OJbHUKA, TPUMEHITHCBOWCTBAOTIUCAH
HOTO YETHIPEXYTOJIbHHKA IPU PEIICHUN MPOCTEHUIITNX 3a/1a4.

[IpuMeHSATh MOTyYeHHBIC 3HAHUS Ha TNPAKTUKE—CTPOUTH MaTEMaTHYCCKHUE
MOJISIIH JIJIS 33/1a9 PeaTbHOM JKU3HU M TIPOBOJIUTH COOTBETCTBYIONINE BEIYUCICHUS C
MPUMCHCHUEM TIOJI00MS W TPUTOHOMETPHH  (MONB3YSACh, TA€ HEOOXOIHMO,
KaJIbKYJIATOPOM).

9 KJIACC
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3HaTHTPUTOHOMETPUUECKUE(D YHKITUUOCTPHIXYTIIOB, HAXOUTHCUXITOMOIILIOPA3
JINYHbIC 3JIEMEHTBI MPSMOYTOJIBHOTO TPEYroJIbHUKA («pemeHue
MPSIMOYTOJILHBIXTPE YT OJIbHUKOBY ). HaX0 AU Th(CIIOMOIIBIOKATBKYIATOPA) TTUHBIN YT
BIJITHETA0JIMYHBIX 3HAUYCHUM.

[Tonp3oBathCs bopmynamu MIPUBEICHUS " OCHOBHBIM
TPUTOHOMETPUUECKUMTOXKAECTBOMITHAXO0KICHUSICOOTHOIIEHUIMEK Ty TPUTOHOMET
PUYECKUMUBEINYNHAMU(COTOPONHACIIPABOUHYIOMH(OPMAIIUIO).

Hcnonb3oBaTh TEOpPEMBI CHUHYCOB M  KOCHHYCOB [UJI1  HaXOXIACHUS
Pa3IUYHBIX3JIEMEHTOBTPEYT OIbHUKA(«PEITICHUETPEYTOJIbHUKOBY ), TPUMEHSIThUXITPUP
EHICHUUITPOCTENUIIINX TEOMETPUIECKUX 3a/1a4.

Brnaners nonatusimu npeobpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX 2JIEMEHTOB
nonoOHbIX ¢uryp. I[lonp3oBaThes CBONCTBaAMHU TOAOOUSI TPOU3BOJBHBIX (QUTYD,
YMETh BBIYUCISATH JIJIMHBI M HAXOIUTh YIUIbl y MOJOOHBIX (uryp (Mo aaroputMmy
y4eOHbIXIeicTBHN ). [ [pUMEeHAThCBOMCTBAOI00USBIPAKTHUYECKUX3aadaX. Y METBIIPU
BOJAUTBHIIPUMEPBITIONOOHBIX (UTYP B OKPYKAIOIIEM MHPE.

[Tons3oBaThecst TeOpeMaMu (10 BU3YaJIbHOM OIMOpPE) O MPOU3BEACHUU OTPE3KOB
XOp/I, O IPOU3BEJICHUU OTPE3KOB CEKYIIHNX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaTHCABEKTOPAMU,TOHUMATHUXT€OMETPUUCCKUUUPUZNICCKUNCMBICIT,IT
PUMEHSATHUXBPEIICHUUTeOMeTpruecKuxuuznuecknxsanad. [ [pumeHs TbeKanspHOEp
OM3BEJCHUEBEKTOPOBIIITHAX 0K ICHUAIJIMHUYTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €r0 B PELICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

BiianeTeoHATUAMUIIPAaBUIBHOTOMHOT' O YT OJIBHUKA, JNIMHBIOKP Y2KHOCTH, IJIMHbI
JYTUOKPYKHOCTUMPATUAHHOUMEPBIYTJIIA, YMETEBBIUUCIIITHILIOAIBKPYTan €ro
gacTel (¢ omopoi Ha CIpaBOYHYIO WHGOpMaIn0). [[puMeHATh TOTydYeHHBIC YMEHUS
B IIPAKTUYECKUX 3a7a4ax.

HaxoauTeocu(MInIeHTpbl )CUMMETPUUPUT YD, IPUMEHS ThIBIXKEHUSITIIOCKOCTH
BIPOCTEUIITUXCITYYasX.

[IprMeHAT, NOJIydEHHBIE 3HAHUS Ha NPAKTUKE—CTPOUTb MaTEMaTUUYECKUe
MOJIENIN IS 3a7a4 PEAIbHOMN )KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIYMCIICHUS C
MPUMEHEHUEM TIOJO0US W TPUTOHOMETPUYECKUX (YHKUHMA (MONB3YysCh, TIE
HEO0OXO0UMO, KAJIBKYJISITOPOM).

IHJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
AJJAITUPOBAHHOM PABOYEN TPOI'PAMMBI KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (I10 'OJAM OBYUYEHUA)

[IpenmeTHBIE Pe3yabTaThl OCBOCHHSI Kypca «BeposSTHOCTh U CTaTUCTHKa» B 7—9
KJIACCAX XapaKTEPU3YIOTCA CIEAYIOIUMH YMEHUAMMU.

7 KIIACC

Uutate wuH(OpManMio, MNPEJACTABICHHYIO B TaOiMIaX, HAa JIUarpaMmax;

39



MPEACTaBIATh JIaHHbIE B BUJE TaOJUL, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBble) MO MacCMBaM 3HAYEHUH (C UCTOJIb30BaHUEM 3PUTEIBHOU
HaIJIAIHOCTH W/WIH BepOaIbHOU OMOPHI).

OnuceiBaTh
HMUHTEPIPETUPOBATHPEAIbHBICYHCIIOBBIEJaHHBIC, IPEACTABICHHbIEBTA0IMIIAX, HaJuar
pammax,rpadukax.

OpueHTHpOBaTbCA B MOHATHUAX W ONEpPUPOBATH MMU Ha 0a30BOM YpOBHE:
cpenHee apudmeTnueckoe, MeInaHa, HanboJbIIee U HAaMMEHbIIee 3HAYeHUs, pa3Max.
Wmeth mipescTaBiieHHe O CIy4ailHOW M3MEHYMBOCTH Ha MpUMepax ILeH, (pu3ndeckux
BEJIMYMH, aHTPOIIOMETPUUECKUX JaHHBIX; UMETh MPEJCTaBICHUE O CTATUCTHYECKOU
YCTOWYHUBOCTH.

8 KJIACC

W3Bnekatb u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEICTABICHHYIO B BHUJC
TabnuI, AuarpamMm, TpaduKoB; MPEACTaBIATh JAHHBIC B BUJC TaOIUI], AWATPAMM,
rpaduKoB.

OnucelBaTh  TOCIE COBMECTHOTO  aHaIW3a JaHHBIE C  [TOMOIIBIO
CTaTHUCTHYECKUXITOKA3aTENeH :CpeIHUX3HaYeHuHMeppaccenBaHus (pa3max, Iucrepcu
AUCTaHAPTHOCOTKIIOHEHHE).

HaxoauTe 4acTOTHI YHMCIIOBBIX 3HAYEHWH U YacCTOThI COOBITHIA, B TOM YHUCIIE
nope3yJbTaTaMU3MepEeHUHUHAOTIOACHU M (CUCTIONb30BaHUEM3PUTEIbHOMHAT IS THOCT
WU/WUY BepOaIbHON OTIOPHI).

HaxomuTe  BEpOSATHOCTM  ClIy4yaWHBIX  COOBITMM B ONBITaX, 3HAas
BEPOSATHOCTUAIEMEHTAPHBIXCOOBITHIA, BTOMUHCIIEBOMBITAXCPABHOBO3MOKHBIMUDJIEME
HTapHBIMU COOBITHSIMU (C HCIIOJIB30BAHMEM 3PUTEIBHON HATJSIHOCTH W/WUIU
BepOaTBLHOM OIOPHI).

NmetbripeacTaBieHneorpa@puyecKuXMoIeTsX  AePEeBOCTy4aiHOT O9KCTIEPUMEHT
a,uarpaMMbl Jisiepa, YiciioBas npsiMas.

OmnepupoBaTh MOHATHSAMH Ha 0a30BOM ypOBHE: MHOXECTBO, MOJAMHOXECTBO;
BBITIOJIHATH ~ OMEpalil  HAaJl  MHOXECTBAMHU:  OOBEIWHEHUE, IMepeceueHHUe,
JIOTIOTHEHHUE; TIEPEUUCTATHIIEMEHTHIMHOKECTB; IPUMEHATHCBOMCTBAMHOKECTB(CHUCTIO
JT30BaHUEMBHU3YAILHOMOTIOPHI).

Nmers mpeactaBieHne o rpaduueckoM MpPECTaBICHUE MHOXKECTB M CBA3EH
MEXIy HUMH JIJIsl ONTUCAHUS TTPOIIECCOB | SIBJICHUM, B TOM YHCJIE TIPU PEIICHUN 3a/1a4
U3 JIPYTUX Y4eOHBIX MPEMETOB U KYPCOB.

9 KJIACC

N3BnekaTs 1 mpeoOpa3oBeIBaTh HH(DOPMAITHIO, TIPEICTABICHHYIO B PA3TMYHBIX
MCTOYHUKAX B BUJE TaONHIl, nTuarpamm, rpadvKoB; MPEACTABIATH JTaHHBIE B BUJC
Tabaul, Juarpamm, rpaukoB.

Pematbnpocreiinve3agaynoprann30BaHHbIMIIEPEOOPOMBAPUAHTOB,aTAKKECHUC
M0JIb30BAHUEM KOMOMHATOPHBIX MPABUIN METOOB.
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NmeTbipeacTaBieHHE000NCATENbHBIXXaPAKTEPUCTUKAXISIMACCUBOBYHUCIIOB
bIX TAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUYCHUSA U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaYEHUM M YacCTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHHUH (C OMOPOW Ha CIPABOYHYIO
nHpopMaIuio).

HaxonuTe BepoSITHOCTH CiyyalHBIX COOBITHII B M3YyYEHHBIX ONBITaX, B
TOMYHKCIIEBONBITAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMU, BCEPUSAXUCTIHITA
HUIIO0 IEPBOTO yCIeXa, B CEpUAX UCIIBITAaHUN bepHyiuim.

Nmerp npencraBiieHWE O CIy4alHOW BEIMYMHE W O paclpelesieHUun
BEPOSATHOCTEN.

NmeTbIipeAcTaBIeHHE03aKOHEOOMBIINXYMCETKAKOIPOSIBICHUN3aKOHOMEPHOCT
U B CIy4yallHOM M3MEHUYMBOCTM M O POJM 3aKOHa OOJIBIIMX YHMCENl B NPHUPOAE U
oO11ecTBe.

41



TEMATHYECKOE IINTAHUPOBAHHUE

5 kiaace (He meHeel70 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE coacpiKaHue

OcHoOBHbIE BHADBI 1eITEJIbHOCTH oﬁyqalomuxm

4acoB)
Harypaabubieunc |lecarnunascucremacuucienus. Paqnarypansaeixuncen. Hatyp |Unrath,3anucbiBaTh, CPABHUBATHHATYPATbHBICUUCIIA;YHACTB
sa. JleiictBust anpHbIApaAn. Yucno0.HatypansHbleunciaHakoop- 0BaTbBOOCY:KIEHHHUCITOCO00BYITOPSTOYMBAHUSINCE.
CHATYPAJIbHBIMHY | IMHATHOMIPAMON. CpaBHEHHE,0KPYTIICHUEHATYpAIbHBIXYUCEIL. | M300pakaThbKOOPIMHATHYIOMPIMYIO,0TMEYAThUYNCITATOIKAMHU
HCJIaAMU Ha KOOPJAMHATHON MIPSIMOI, HAXOAUTH KOOPIMHATHITOUKH.

(43u)

ApudmernueckueneicTBusicHaTypaibHbIMUUUCIaMUu. CBOMCTB
aHYJISIPUCIOKEHUNH-
YMHOKEHUH,CBONCTBAaeAMHULIBIIPUYMHOKeHun. [ lepemecturen
BHOEHCOUYETATEIbHOECBONCTBACIOKEHUANYMHOKEHUS, pacnpeo
enUmenbHOeC60UCMBO YMHONCEHUSL.

HccaenoBarb cBoiicTBa HarypaibHOro psna, yucen 0 um 1
MPUCIIOKEHUUUYMHOKEHHH.
Hcnonb30BaThbNpaBUIOOKPYTIICHUSHATYPATbHBIXYHCEIITPH
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Jenumenuukpammuvleducia,pa3ioKeHHeUNCIIaHAMHOKUTENH. /]
enennecoctatkoM.[IpocteiencocraBabieuncina. / Ipuznaxu
oeaumocmu Ha 2, 5, 10,3, 9.

Crenens ¢ HaTypalbHBIM

rokasaresem. UNCIIOBBICBBIPAYKEHUS ; TIOPSIT

OKJICHCTBUIM.
PemenunerekcToBbIX3a1auHaBCeAPU(IMETHICCKIEICHCTBUS, HAT
BIDKCHUEHUTIOKYITKH.

HE00XOAMMOCTHCONIOPOMHAAITOPUTMITPABUJIA.
BoinoansaTeapudgmMeTuyecKue1eiicTBUSICHATYPAIbHBIMUYHCIT
aMU, BbIYU CJISITh3HAYCHHUS UM CIIOBRIXBBIPAYKEHUICOCKOOKaMU U
0e3 CKOOOK.

3anuchIBaTh TPOU3BEJACHHUE B BHUJE CTENEHH, YMTATh
CTEINEHU, MCI0JIb30BATHTEPMHUHOJIOT HI0(OCHOBAHUE,TTOKA3aTel
b),BIYMCJISITh3HAY €HU A CTETICHEUTTPUHE0 0X0IMMOCTHUCBU3 YA
BHOMOTIOPOH.
BhInoTHATHNPUKHUIKYHOLEHKY3HAUCHUIUNCIIOBBIXBBIPAKEH
17178 npenjiaraTh /| NPUMEHATH NPUEMBI
MPOBEPKMUBBIYHUCICHAN.
Hcnonp30BaThIprBHIYKCIICHUSXIIEPEMECTUTEILHOENCOYeTaTe
JIbHOECBOWCTBACI0KEHUIMYMHOKEHUS ,paAcnpedeiumebHoe
C80IICME0 YMHONCEHUA,
(bopMYITHPOBATHUTIPUMEHATHITPABUTIANPEOOPA3ZOBAHUSI YN CIIOB
BIXBBIPAKEeHUITHAOCHOBECBOICcTBapU(PMeTHYeCKUXAEHCTBHI
HNPUHE00X0AUMOCTHCHANIPABJIAIIECHIIOMOIIbIO.

D opMyJIMPOBATHONIPE/IeTEeHUS ICTUTEIITUKPATHOTO(COTOPOIH
AaJTOPUTMITPaBUIIA),HA3bIBAThICTUTSIIMUKPATHHICYNCIIA; Pacl
03HABATBIIPOCTHIECOCTABHBICUNCIIA;(DOPMYITUPOBATHUIIPUM
eHATBNPU3HAKHUAeTUMOCTHHA2,3,5,9,10,(conopoitHaaIropuTm
MpaBuJja);MMPUMEHSAThAJT0PUTMPa3JI0KCHUIIUCIIAHAIIPOCTHIC
MHOKHTENH;HAX0AUTh OCTAaTKUOT ACICHUSINHEIIOIHOCUACTHOE.
Pacno3HaBaThUCTUHHBIEUIOKHBIEBBICKA3bIBAHUSIOHATYPAJIbHBI
XYHCIaX, IPUBOAUTbIPUMEPBIUKOHTPIPUMEPHI, CTPOUTHBBICK
a3bIBAHUANOTPULIAHHUSIBBICKA3bIBAHUIIOCBOMCTBAXHATYPAJIbHbI
XYHCEJIC OTIOPOH HaoOpasell.
PemaTbTeKCcTOBBIE3aIaUNAPHPMETHIECCKUMCTIOCOOOM, M CII0JTb3
0BATh 3aBHCHMOCTH MEXJIy BETUYMHAMH (CKOPOCTH,BPEMS,
paccTosiHMe; 1I€Ha, KOJUYeCTBO, CTOMMOCTb W [Ip.)
MPUHEOOXO0IUMOCTH c HCTOJB30BaHUEM CIIPaBOYHOU
uH(pOPMAIIMU: AHAJTU3HPOBATHTEKCT3a1aul, iepeGopMyTupoB
aTbyCIIOBUE,
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H3BJIEKATBHEOOXO0IMMbIEIaHHBIE, YCTAHABJIUBATH3aBUCUMOCT
UMEKTyBEITMYMHAMUTIPUHEO0X0AMMOCTH CHAIPABIISIOIIEUTTOMO
LIBIO.

MogaeanpoBarb X0
PHUCYHKA,CXEMbI, TAOJIUIIBI.
IIpuBoanTH,pa3dupaTHpPa3INUHbIEPELIICHHS,3aIIUCUPEILIEHUNT
€KCTOBBIX3a/au.

C nomompl  meAarora  OUEHMBATh  IOJYYEHHBIN
PE3YJIBTaT,0CYIEeCTBIATHCAMOKOHTPOJI, IPOBEPSAAOTBETHACOO
TBETCTBUEYCIOBHUIO, HAXOAMTh OLINOKH.
Pewamv3adauucnomowpronepedopagcexeo3moricublxeapuan
moe.

3HAKOMMTBCSACUCTOPH e pa3BUTHAAPUPMETHKY.

peuiCHuA 3aga4u C IIOMOIIBIO

Harasanasireomert
pusi.
JIMHUMHAIIJIOCKOCT
u

(129)

Touka, mnpsmMas, oTpe3ok, Jyd. Jlomanas. W3mepenue
JUIMHBIOTPE3Ka,METPUUECKU e IMHULIBIN3MEPEHUSA ITHHBL. OKpy
AKHOCTb U KPYT.

[IpakTuueckaspabdora«llocTpoeHney30pan30KpyKHOCTEN».

VYron.IIpsaMoit,ocTpsiil, Tynmonpa3zBEPHYTHIAYTIIBL. I3MepeHne
yTJIOB.

[IpakTnueckaspadbora«llocTpoeHneyriosy.

Pacno3naBaTrbHadYepTEIKAX,pUCYHKAX,0MUCHIBATb,HCIIOIB3YAT
€PMHUHOJIOT U0, U300 PAKATHCIIOMOIIBIOYEPTEKHBIXUHCTPYME
HTOB(TIPHUHEOOX0IMMOCTUIIOBU3YATBHONOIIOPE ) : TOUKY,TIPSIMYIO,
OTPE30K,J Ty, yroJ,JJIOMaHy0,0KPY>KHOCTb.

Pacno3naBaTh, IpUBOAUTHIPUMEPbLIOOHEKTOBPEATLHOTOMHUPA
,JAMEIOMUXPOPMYH3ydEeHHBIX(DUT YD, 0lleHUBATBUXTMHEHHBIEPA
3MEPBHI.
Hcnonb30BaThINHEHKYUTPAHCIIOPTUPKAKUHCTPYMEHTBIIJISIIIO
CTPOCHUSUU3MEPECHUS: MI3MEPSAThJINHYOTPE3KA, BETUUMHYYTJIA;
CTPOUTBHOTPE30K3aJaHHONAJINHBL, YT0J1,3a/1aHHOMBEJINYMHBI;0T
KJIAIbIBATh LU PKYJIEMPABHBICOTPE3KHU, CTPOUTHOKPYKHOCTb3a/1
aHHOTOpaaunyca.
H3o6paxkaTbkoHpUTypalIUUTeOMETPUIECKUX(DUTYPHUZOTPE3KOB
,OKpY>KHOCTEH, uXuacTeiiHaHeTMHOBAaHHOWHKIIETYaTOOyMare; I
PeAIaraTh,0NnMCcbiBATbHO0CYKIATHCIOCO0bI,ATTOPUTMBITIOC
TPOEHUSAIOCIECOBMECTHOTOAHAIIN3A.
Pacno3naBaTbun300paxkaTbHAHEIMHOBAHHONMKIIETYATON
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Oymare npsMOH, OCTpBI, TYyNOW, pa3BEPHYTHIA  YIJIbI;
CPaBHHUBATBYIJIbI.

Bb1uncas b IIMHBIOTPE3KOB,JIOMAHBIX.
IToHMMaTHHHCIO/IB30BATHIIPUPEIICHNH31a43ABUCHMOCTH
MEX/1y €IMHULAMU METPUYECKON CHCTEMBbl MEP;3HAKOMMTbCS
c HEMETPUYECKUMU CUCTEMaMHU Mmep;
BBIPAKAThUIMHYBPA3INYHBIXEIMHULAXU3MEPEHUTIPUHE00XO0
JUMOCTHCOTIOPON HACIIPABOYHYIO MH(OPMALIUIO.
HccnenoBarbGurypblukoHGUrypamm,ucroib3yanugpoBsiepe
CYPCBL.

OOLIKHOBEHHbBIE
apoou
(48u)

Hpo6s.IIpaBuibHblenHenpaBHIIbHBIEIPOOH. OCHOBHOE
cBoMCcTBOIPOoOH. CpaBHEHHEIPOOCH.

CnoxeHnenBbIYUTaHNEOObIKHOBEHHBIXIp0Oei. CMenianHas
npoOb. YMHOXXEHHME U JeJIeHHEe OOBIKHOBEHHBIX ApOOeii;

B3aMMHO-00paTHBIEIPOOH.

PemennerekcToBbIx3anay,coaepkamuxapoon. OCHOBHbIE

3a/1aYNHAIPOOH.

[IpumenenneOyKBAIA3aNMUCUMATEMAaTHIECKUXBBIPAXKEHUHN U

MPEJI0KEHUMN.

MopenupoBats B rpaduyeckoil, mnpeameTHol dopme, ¢
MOMOUIBIOKOMITBIOTEPATIOHATUSMCBOMCTBA, CBSI3aHHBIEC
0OBIKHOBEHHOUIPOOBIO.
Yurarbu3anucbiBaTh,CPABHMBATHLOOBIKHOBEHHBIEIPOOH,
NnperIaraTbuo0CyKI1aThCNnoCo0bI yIIOPSI0YMBAHUSAAPOOCH.
MN300paxath  OOBIKHOBEHHBIE  JIpoOM  TOYKAMU  Ha
KOOPIWHATHOW  MOpsIMOM;  MCHOJb30BaTh  KOOPJIUHATHYIO
MPSMYIOUISICPaBHEHUSIPOOCH.

D opMyJIMPOBATH,3aAIIUCHIBATHCIIOMOIILIO0YKBOCHOBHOE
CBOMCTBOOOBIKHOBEHHOM JpOOM C OMOpOM Ha MPaBHIIO;
HCI0JIb30BATHOCHOBHOECBONCTBOIPOOU IISICOKpALY eHUs
Opobeiiu  npusedeHusOpooU KHOBOMY3ZHAMEHAMENO 6
NPOCMEUUUXCTYYUASIX.

IIpencraBiasitbiio 00pasily CMENIaHHYIO ApoOb B BUJE
HEMPaBUJIBHOM W  BBIACIATH ILEJIYH0 4YacTh 4YHUCIA U3
HENPaBUILHOUIPOOH.

BoinoansaTsapugMeTuieckueaeii cTBUsICOOBIKHOBEHHBIMU
IpoOsSIMM B TMPOCTBIX Clydasx; MPUMEHSITh CBOMCTBa
apuQMeTUYECKUXICHCTBUI AN pallMOHATM3AIIMBBI Y CIICHU .
BrInoTHATHNPUKHUAKY MO EHKYPE3YIbTaTaBbIuYNCIICHUI;
NnpeIaraTbUIPUMEHITHIIPUEMBINIPOBEPKH BBIUNCICHU.
IIpoBoauTHMCCIEA0BAHUSICBOICTBPOOEH ,0oNMpasiCbHA

45




YHCJIOBBIC SKCIICPUMCHTBI (B TOM YHCJIC C
MOMOIIBIOKOMITBIOTEPA).
PaCl'[O3HaBaTbI/ICTI/IHHI)IGI/IJIO)KHI)IGBI)ICKaBI)IBaHI/IﬂO[[pO6$IX,
NPUBOIUTHIPUMEPBIHKOHTPIIPUMEPHI.
PemaTbpocTedImeTeKCTOBBIC3a1a9H,COICPKAIIUCPOOHBIC

JaHHBIC, )51 3aga4u Ha Haxoxcoenue yacmu yenoco
uyejozconoezodacniu, 6blAa6jiam bUXCXO00CH eaupasiuuui.
MO}ICJ’[I/IPOBZ\TL X0 peuICHus 3aga4uu C TIOMOIIBXO

PHUCYHKA,CXEMbI, TAOIUIIBI.

I[IpuBoAUTH,pa30MpPaTh,0LleHUBATH PA3TMUYHBICPEIICHMS,3aITHC
MPENICHUHTEKCTOBBIX3a/1aUTTPUHE00X0MMOCTHCHATIPABIISIFOIIE
UIIOMOIIILIO.

C MOMOLILIO negarora OLICHUBATDH MTOJTY4YEHHBIN
PE3YIIBTAT,0CYECTBJATHLCAMOKOHTPOJIB, IPOBEPSASTOTBETHACOO
TBETCTBUCYCJIIOBHUIO, HaXO)]I/ITI)OIHI/I6KI/I.
3HAKOMHUTBCSCHCTOPHEHPA3BUTHAAPU(DMETHKHY.

Harasgnasireome
Tpusi. MHOroyroJi
bHUKH(10 4

MHOroyronbHukd.  YeTbIpEXYroybHUK,
MPSIMOYTOJIBHUK, KBaIparT.
TpeyronabHuUK.
[Tnomanm u epUMETp MPSIMOYTOJIbHUKA u

MHOTI'OYI'OJIbHUKOB,COCTABJICHHBIXU3IIPAMOYI'OJIbHUKOB,CTUHHIL
BII/ISMepeHI/IHHJ'IOHIaI[I/I.HepI/IMeTp MHOT'OYI'OJIbHHKA.

Pacno3naBatb,n300pakaThCIOMOIIBIOYEPTEKHBIXUHCTPYMEH
TOBUOTPYKU,MOJIEIMPOBATbU30yMaruMHOTOYT'OJIbHUKH.
I[IpuBoauTs  npuMepbl  OOBEKTOB  pEaJbHOIO  MUDA,
UMEIOUX(OPMYMHOTOYTOJIbHUKA, IPSMOYTOJIbHHUKA,KBaApaTa,
TPEYrOJIbHUKA, 0lleHUBATbUXJIMHEHHbIEpPAa3MEpPBI.

BopI4ucasTh: IepuMETPTPEYTOJIbHUKA, IPSIMOYT OJIbHUKA, MHOTO
YTOJIbHUKA; IJI01A/Ib MPSAMOYTOJIbHUKA, KBaJpara
(mprHE00X0JMMOCTUCOTIOPOHHAANTOPUTMYIEOHBIXICHCTBUI).
HN300paxaTbOCTPOYTOJIbHBIE, IPSIMOYT OJIbHBIEUTYIIOYT OJIbHBIE
TPEYrOJbHUKH.

Crpoutb Ha KjeT4yaTOM Oymare KBaapaT U HPSIMOYTOJIbHUK
C3aJaHHBIMUUIMHAMH CTOPOH.
HccienoBarbcBOMCTBANIPAMOYTOJIBHUKA, KBAIpATAlyTEMAKCIIE
pUMEHTa,Ha0JII0ICHU S, U3MEPEHU S, MO AETUPOBAHNS ;CPABHUBATh
CBOMCTBaKBapaTa UIIPSIMOYTOJIbHUKA.
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Pacno3HaBaTbUCTUHHBIEWIOKHBIEBBICKA3bIBAHUSIOMHOTOYT OJIb
HUKaX, MPUBOAUTHIPUMEPBIMKOHTPIIPUMEPHI.

HccnenoBarh 3aBHCMMOCTB IUIOLIA[M KBajapaTa OT JJIMHBI
€rOCTOPOHBI.

Hcnoan30BaTh CBOMCTBA KBaJI[paTHOM CeTKU s
noCTpoeHUAPUTyp;pa3douBaThIPSIMOYTOJIbHUKHAKBAAPATHI, TPE
YTOJIbHUKU;COCTABJIATH (PUTYPBIN3KBAAPATOBUIIPSIMOYTOJIBHUK
OBUHAXOAUTHUXIIONIA/b,pa30UBaThPUTypbIHA
NpSIMOYTOJIBHUKM UM KBaJpaTbl M HAXOJIUTh HUX IUIOIIAIb
(mpuHEOOX0JMMOCTH CHAMPABJIISIOUIEH TOMOIIBIO).
BoipamkaThBeIMUMHYIIIOMAUBPA3IMYHbIXEIMHULIAXU3MEPEHN
SAMETPUYECKONCHCTEMBIMED,MCTI0Ib30BATH3aBUCHMOCTH
MEXIy METPUYECKUMU eAMHULIAMU
M3MEpEHUSATUIONIAIUITPUHE0OX0IMMOCTHCONIOPOITHACTIPABOUHY
FOMH(POPMAIIHIO.

3HaAKOMHUTBCSICIIPUMEPAMUIIPUMEH eHUSITUIOIIATUUTIEPUMETP
a B NPaKTHYECKUX cHUTyauusx.Pemarb 3agaum wu3peanbHOR
KU3HH, npu HEOOXOUMOCTH c onopoit Ha
AJTOPUTMITPABUIIA,00CYKAATHPAJTUIHBIECTIOCOOBI
penieHus3anay.

JlecaTUUHDbIE
apoou
(38u4)

Jecatnunaszanuchapooeii. CpaBHEHHEIeCATUYHBIXIPOOCH.

JlecTBUSCICCATHIHBIMUIPOOSIMHE. OKpYenienuedecsmudnbixopo
oetl.
PemennerekcToBbix3anay,coaepxkamuxapoor. OCHOBHbIE3a1a4
HWHAIPOOH.

IIpeacTaBiasAThACCATUYHYIOAPOOLBBUICOOBIKHOBEHHOW, YUTAT
bU3aMHUCHIBATH,CPABHUBATH/ICCATUYHBICAPOOH, MPeAIaraTbu
00CYKIaThCOCOOBIYTOPSAI0UYNBAHUAACCITUIHBIX IPOOCH.

H3o6paxkars JECSITUUHBIC Ipoou TOYKaMU Ha
KOOPJIUHATHOUIIPSAMOM.
BoisBiISITH CXO0/JCTBA U pa3inyus MpaBUII

apudMeTHIeCKUXIeHCTBUHCHATYpAJIbHBIMUYMCIAMUHIECSITUYH
BIMUIPOOSMU,IIOCIIECOBMECTHOTO aHAJIN3A.
BoinoaHAThapupMeTHIECKUEISHCTBUACIECITUYHBIMUAPOOSIM
U;BBINOJIHATHINPUKUAKYHOUEHKYPE3YIbTaTaBbIYUCIICHUH.
IIpuMeHsTH cBOlicTBA apupMETHUYECKUX NEUCTBUN  AJIs
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paloOHaIN3aUUBbIUNCIICHUH.

Ilpumenamey npaeuno okKpy2nienus Oecimuunvix Opobel,
MPUHEOOXOIUMOCTH CBU3YaJIbHON OTIOPOH.
IIpoBoauTHHCCIE10BAHUACBONCTBACCATUIHBIXAPOOEH, 0MHpa
SCbHAYMCIIOBBIEIKCIIEPUMEHTHI(BTOMUYHNCIECTIOMOUIBIOKOMITBIOT
epa).

Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O
JIPOOSX, IPUBOAUTHIPUMEPBINKOHTPIIPUMEDPHL, CTPOMTHBBICKA
3bIBAHUSIN OTPUIIAHUSBBICKA3bIBAHUH.
PemarbnpocreiinyerekcToBple3a1a4um,coAepKaliuepoOoHbIe ]
AQHHBIE, UHAHAXOHCOCHUSUACNUYET020UYETI020N0e20UaACU,
BBISIBJISAAITBUX CXOACTBAH Pa3Iu4Ms.

MopenupoBarth X0  pemieHHs 3aJjayd  C  HOMOIIbIO
pUCYHKa,cxeMbl, TaOnuibl.Pa3ouparh paznuyHble penieHwus,
3aMyCUPeIIeHNHTEeKCTOBBIX3a1a4.

OnepupoBaTh TPOOHBIMHU quciiaMu B peanbHBIX
KU3HCHHBIXCUTYaIUSX.
C MOMOIILIO negarora OLICHUBAThH MOJTyYECHHBIH

Pe3yabTaT,0CyIeCTBIATHCAMOKOHTPOJIb,IIPOBEPSSIOTBETHACOO
TBETCTBUEYCIOBHUIO, HAXOAUTh OLINOKH.
3HAKOMHUTBCSICHCTOPHEHPa3BUTHAAPU(DMETHKI

Harasanasreo
metpus.Tena u

¢urypbis
npocrpancrsee(9

)

Mmnoeoepannuxu. U306padxcenuemnozoepannuxkos.Mooenunpocm
PAHCMBEHHbIXMEIL.

LIpamoyzonvHovliinapanienenuneo,kyo. Pazeépmxuxybaunapanie
Jenuneoa.
O06vemKyba, npamoy201bHo20napaiielenuneod.

Pacno3naBaTbHaYepTeKaAX,pUCYHKAX,BOKPYKAIOIEMMHPe
IPSMOYTOJIbHBIH napaJuleenuIes, KYO,
MHOTOTPaHHHUKH, OIIMCHIBATH,HCIOJIb3Y I TEPMHHOJIOT HIO,01IeH
HBaTBJIMHEIHBIEpa3MepBhI.

IlpuBoauTs mnpuMepsl  OOBEKTOB  peaJbHOTO  MHUDA,
UMEIoIHMX()OPMYyMHOTOTpaHHUKA, TPSIMOYTOJILHOTOTIApaJIIeIIeT
unenaa,kyoa.

M3o00paxkaTbkyOHaKIeTHaTONOYMAare.
HccaenoBarbeBoiicTBaky0a,IpsSMOYroJIbHOTOTIApasLIeIeuIe
J1a, MHOTOI'PaHHHUKOB, HMCIIOJIb3YSI MOJIENH MPUHEOO0XOIUMOCTH
CHAIPaBJIAIONICHITIOMOIIBIO.
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Pacno3naBarbpa3péprkukyOannapamienenumena. Moaeanpos
aThb KyO u napajulejienunesn U3 Oymaru u
IPOYUXMATEPUAIIOB,IIO 00pasIy.

HaxoauTeu3MepeHust, BBIMMCIATBILIONAIbII0BEPXHOCTH;00bE
M Ky0a, MpsAMOYroJbHOIO MHapajiielenunesa ¢ Onopoi
HAQJIrOPUTMYUYEOHBIXICHCTBUI; HCCIEA0BATH3aBHCHMOCTHOOD
éMaky0aoT JJTMHBI eropedpa.
HabroaaTbHIIPOBOAUTHAHAIOT MMM EK TYTTOHA TUSIMUIUIONIA
nno0bEMa, IEPUMETPAUTIIIONIAUTTOBEPXHOCTH.
PaCl'l03HaBaTl)I/ICTI/IHHI)IGI/IJ'IO)KHBIGBI:ICKEBBIBaHI/IHOMHOFOFpaHH
MKaX,IPUBOAUTHIIPUMEPBINKOHTPIIpUMEpHL. Pemiarb3agauuns
pEaTbHOKHU3HU.

IloBTOpEHUE
no0o0IeHue
(10 4

[ToBTOpEHNEOCHOBHBIXTTOHATHIHUMETOTOBKYpcaSKiacca, 0000111
€HUE3HAHU.

Bob1uuciasTe3Ha4eHUS BRI POKECHHH, COIEPIKAIUXHATYpATbHBICY
rcia,00bIKHOBEHHBICUIECATUIHBIEIPOOU, BHITIOTHITHIIPEOOPa30
BaHUS YKCell IPU HEOOXOAUMOCTH C HAMPABJISAIOMIEHITOMOIIBIO.
Bpi0upaTbcnocodCcpaBHEHUSYNCEN, BBIYMCICHUA, IPUMEHATHC
BoiicTBaapuPMETHICCKUX ICHCTBUIIAPAIIMOHATTM3AIIMUBBIUNC
JICHUIA.
Ocy1ecTBIASTHCAMOKOHTPOJIbBBINOJHIEMBIXICHCTBUUHCAMO
MIPOBEPKYpPE3YIbTaTa BEIYUCICHUIA.
Pemarsnpocreiimme3agaunu3peaibHOMKU3HA, IPUMEHATH
MaTeMaTH4ecKue 3HAHUSA JUIs pelieHus 3ajau
U3JIPYTUXY4EOHBIXIPEIMETOB.
Pemarsnpocreiimme3agaunpasHbIMUCIIOCO00AMH,CPABHUBAT
bCIOCOOBIPEIICHU3a/1a41, BHIOMPATHPANMOHAIBbHBINCII0C00.
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6 kaacc (He menee 170 u)

Ha3Banuepa3snue
Ja
(TembI)Kypca
(4McJI09aCOoB)

Ocﬂonﬂoeconepmaﬂue

OCHOBHbleBH}Ibl}IeﬂTeJ’[bHOCTHOﬁy‘laIOIIH/IXCﬂ
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HarypajbHbie
qucaa
(30u)

ApupmeTnueckre 1eiCTBUSICMHOTO3HAYHBIMUHATYPATbHBIMUY
rcaaMu. YU CII0BBIEBBIPAKEHUS, IO PAJOK A UCTBUI, UCII0JIb30Ba
HUECKOOOK. OKpyTIIeHUEHATYPATbHBIX YHCET.

JlenmuTenu M KpaTHBIC YHUCIA; HAUOOIbWUL 00wWull Oeaumend
uHaumeHbuleeobweeKpammuoe.

PaznoxeHnneunciiananpoCTbleMHOKUTENN. J|€TMMOCTECYMMBIN
pou3BeIeHNs. JleneHnecocTaTkoMm.
PemennerekcToBbIX3a1aY.

BeinoHATHL apudmMernyeckue AeHCTBUA c
MHOTO3HaYHBIMUHATYPATbHBIMUYUCIIAMHU, HAXOAUTH3HAYEHU AT
UCIIOBBIXBBIPAKEHHI CO CKOOKaMU M 0€3 CKOOOK; BBHIYMCJIATH
3Ha4eHHUABBIPAKECHUI,CONEPKALUXCTEIIEHU.
BhInoTHATHNPUKHIKYHOLEHKY3HAUCHUITUNCIIOBBIXBBIPAKEHU
1, IPUMEHATHNPUEMBITIPOBEPKUPE3YIIHTATA.
Hcnosib30BaThIpUBBIYUCIICHUSIXIIEPEMeCTUTeIbHOencoeTaTe
JIbHOECBON CTBAC/I0KEHUSINYMHOKEHU S, pAcnpeoeiumenbHoe
C601icmeo YMHOMCEHUA
OMHOCUMETbHOCTIONCEHUA,CBOICTBaapU(PMeTHUeCKUXIeHCT
BMIA.

HccnenoBarbuncioBple3aKOHOMEPHOCTH, IPOBOIUTHUHUCIIOBBIED
KCTIEPUMEHTHI.

®opmyaupoBaThoONpe/IeeHUsI IeTUTEITUKPATHOT0,Han 00 IbIII
€roo011eroAeTuTeITMHauMEHbIIEr000IIerOKpaTHOT0,IPOCTOTOU
COCTaBHOTOYMCEI;UCIIOJIb30BATbATUIIOHATHS.  [IPU  PEIICHUH
3a/1a4 (mpu HEOOXOTUMOCTH C OTIOPON HAAITOPUTMIIPABHIIA).
[IpuMeHATH  AATOPUTMBI  BBIYHCIEHUS  HauOOJBLIETO
0011ero e TeISIMHauMEHbIIEr000IIeTOKPATHOTO/IBY X UM CEIL, all
TOPUTMPA3JI0KEHUS YUCIIAHATIPOCTHIE MHOKHUTEIH.
HcciienoBaTbCBOMCTBAICTIMMOCTHCYMMBI
UITPOU3BEICHUSUUCEIICOTIOPOI HABOIIPOCHBIH IJIaH.
IIpuBOAMTHIPHUMEPBIUNCEIIC3aIaHHBIMACBONCTBAMU, PACIIO3HA
BaTbBePHbICMHEBEPHbICYTBEPKICHUA0CBOMCTBAXUHCEIl, ONIPOB
epraTbHEBEPHBICYTBEPKACHUSACITIOMOILBIOKOHTPIIPUMEPOB.
KoncrpyupoBarbMaTeMaTH4eCKUeNPeaI0KeHH sICTIOMOLIBIOC
BSI30K «H»,«HITU»,«ECIIH. . .,TO.. . »1000pasIy.
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Pematp  TekcToBble  3a3JauM,  BKIIOYAIOIIME  MOHATUSA
JeTUMOCTH,apUPMETUIECKUMCIIOCOOOM, NCIIOIB30BATHIIEPEOOPB
CEXBO3MOYHBIX BAPUAHTOB CONOPOM HABOIPOCHBIWILIAH.
MozaeanpoBaTbX0ApEIICHUA3a a4 CIIOMOIIBIOPUCYHKA, CXEMBI,
TaOJIULBI.

[TpuBOIMTH,pa30KpaTh,0LIECHUBATH PA3JIMYHbIEPeLICHUS,3aTTHC
HPpeLIeHUHTEKCTOBbIX3a/1a4 CHAIIPABIISIOEHITOMOIIBIO.
Kputnueckn OLICHMBATh MOy YeHHbI pe3yabTar,
HAXOIUThOIINOKH,0CYIeCTBJISATHCAMOKOHTPOJIb,IPOBEPSIsio
TBETHACOOTBETCTBUEYCJIOBHIO.

Harasianas Ilepnenouxynapuvienpsmoie.llapannenvuvienpsimoie. Pacno3naBaTbHaYepTEIKAX, PUCYHKAXCITy4aHB3aUMHOTOPACIIOIO

reomMeTpust. PaccTosHHeMeX Ty IByMATOUKAME,0TTOUKHIOTPAMO#, iHarry | KCHIAABYXIPAMBIX. . 5

IMpsambie THHAKBAJPATHOH CETKe. N300pakaTbCNOMONIBLIYEPTEKHBIXUHCTPYMEHTOBKICTIATO M

HANJIOCKOCT pumepvinpampixenpocmpancmee. 6yMarez[BenepeceKaromHeCﬂnpﬂMHe,nBenapanneanLnE

u(74) MPSIMBIE, CTPOUTD MPSMYIO, IIEPIIECHIUKYIAPHYIOAAHHOMN.
I[puBoauTH NnpUMepbI napajuieIbHOCTH

UMEPICHIUKYISIPHOCTH

IPSIMBIXBITPOCTPAHCTBE.
Pacno3HaBaThBMHOTOYTOJIBHUKAXIICPIICH UK YIISIPHBICUTIAPAIIIIC
JTbHBIECTOPOHBI. U300pakaThMHOTOYT OJIbHUKHACTIAPAIIIICITIEHBIMU
, HepIEHINKYISIPHBIMH CTOpPOHAMH 1o
oOpasiy. HaxogurepaccrosiHue MEX Ty
JIBYMSITOUYKAMH,0 TTOYKUIOTIPSMOMN, JNTHHYITYTHHAKBAIPATHOMCET
K€,BTOMYHCIICHCIIONB3YSIU(DPOBBICPECYPCHI.

Jpobu OOblkHOBEHHAasi  JIpoOb,  OCHOBHOE  CBOWCTBO CpaBHUBATHLUYNOPSAI0YUBATHIPOOH, BLIOMPATHCIIOCO0

(329) apo0bu,cokpaiienue qpooeil. CpaBHEHNE U | CpaBHEHUAAPOOEH.

ynopsaouuBanue apooeil./lecarnunsiepodu u
METPHUYECKasICUCTEMAMED.

JIeNCTBUSA C OOBIKHOBEHHBIMU
UACCATUIHBIMUIAPO OsIMH.

Apugpmernueckue

IIpeacTaBiasiThAeCATHUHBIEPOOUBBUIEOOBIKHOBEHHBIXIPOOEH
" OOBIKHOBEHHBIE B BUJIE JEeCATUYHBIX,
HCNOJIb30BATHIKBUBATEHTHBICTIPEACTABIEHHAIPOOHBIXUHCE
NPUUXCPABHEHU U, IPUBBIYUCICHUAX(TTPUHEOO0X0AUMOCTHUC
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OtHomenue. JleneHneB1aHHOMOTHOIIEHU . Macuma6, ,ipoTiopIl
Hsl.

ITonsar HUCIIPOLICHTA. BI)I‘II/ICJIGHI/IGHPOLIGHTaOTB CIIMYMHBINBEIINYN
HBITIO EEMPOLICHTY.

Perienne TeKCTOBBIX 3a7a4, COAEPKAIIUX APOOH 1
npoueHThl [IpakTnueckaspadoTa«OTHOIEHUE ITUHBIOKPYKHOC
TUKEEAUAMETPY.

HaIPaBJIAIOMEHIIOMOLIBIO).

Hcnoab30BaThiecs THYHBICAPOOUTIPUTIPEOOPA30BAaHUMBETUYNH
BMETPHUUYECKOU CHCTEMEMED.

BoinosHsaThapudMeTHUecKueneii cTBUACOOBIKHOBEHHBIMUHIE
CATUYHBIMUIPOOSAMH.
BoruncassTb3Hau€HUABBIPAKEHU M, COAEPKAINXOOBIKHOBEHHbBIE
UECATUIHBIEIPOOU, BBITIOTHATHIIPEOOpa30BaHUIIPOOCI, BLIOUP
aTbCnoco0,MPpUMEHATHCBOMCTBaapu(PMeTHUECKUXACHCTBUI T
ApalOHATN3alUUBBIYNCICHU M.

CocTaBJsiTb  OTHOIIGHHWA W  MPONOPLUH,  HAXOAMTh
OTHOILICHUEBEIINYVH, IETUTHBEIINYMHYBIAHHOMOTHOILICHUH.
HaxoauThiKcnepuMeHTAIbHBIMITYTEMOTHOIEHUEUIMHBIOKPY
KHOCTHKeETnaMeTpy(IpruHE00X0JMMOCTHCHATIPABIISAIOEHIOMO

IBIO).

Haxoautes  Macmra®  11aHa, KapThl W BBIYUCIATH
PACCTOSIHUS,UCTIONB3Ysl MacmTad ¢ ONOpoH Ha alrOpUTM
y4eOHBIX

neicTBril. O0bACHATD, YTOTAKOCTIPOIICHT, YTOTPEOIATHO00POTHI
PEUUCOCIIOBOM «IIPOIECHT». BhIpaikaTh MPOLEHTH B IpoOSX U
IpoOY BIPOIICHTAX,0 THOIIICHHE B YXBEIIMYMHBIIPOIICHTAX.
BbIYHCAATHIPOIICHTOTYUCITANYHCIIONIOCTOIIPOIICHTY.
Oxpyrasitb ApoOM W TPOLEHTHI, HAXOJWUTh MPHOIMIKEHHUSI
YHCEIMPUHEOOX0TMMOCTUCHCIIONH30BAHUEMBU3YaIbHOHOTIOPHI.
PemaTtb3agauynHavyacTy,IpOIICHTHL, IPOTIOPLUHU, HAHAXOKICHHE
npobu  (mpomeHTa) OT  BEJIMYMHBI W BEIWYUHBI  TI0
eénpobu(mpoueHTy),1poOu(IIporeHTa), KOTOPHIHCOCTABIIAETOAHA
BeMYMHAOTAPYToi. [IpuBOIMTH,pa3onMpaTh,0leHHBATH
pas3n4yHbIe pelicHus, 3aIucu peleHui
TEKCTOBBIX33JauIPUHE00X0TUMOCTH
CHAMPAaBISAIOEHTTOMONIBIO.
N3BiexkaTbuHGOPMANNION3TAOTUINANATPAMM, HHTEPIIPETHPOB
aThbTaOIMYHbIEIaHHBIC,0MIPEIENIThHANOObIIICCHHAUMEHBIIICCH3
MPEJICTABICHHBIX JAHHBIX.
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Harasanas
reoMeTpus.
Cummerpus
(64)

Ocesas cummempus. Llenmpanvnas
cummempusi. Ilocmpoenue

CUMMEMPUYHBIXDUSYD.
Cummempusenpocmpancmee.

Pacno3snaBaTh Ha uYeprexax M H300paXKEeHUSIX, M300pazkaThb
OTPYKH, CTPOMTH C TIOMOIIBIO HMHCTPYMEHTOB (uUrypy
(0Tpe30K,JIOMaHy0, TPEYT OJIbHUK, IPSIMOYT'0JIbHUK,0KPYKHOCTB ),
CUMMETPUYHYIOIJaHHOMOTHOCUTEIBHOIIPSMON, TOUKHCHAIPABIIS
FOLLEUTTOMOUIBIO.
HaxoauTe npuMepbl CUMMETPUU B OKPYXKAIOLIEM
mupe.MoaeaupoBarb u3 Oymaru nBe(Urypsl,
CUMMETPUYHBICOTHOCUTEIILHO MPSAMOii;
KOHCTPYMPOBATh
reOMeTPUYECKUEKOH(PUTYPALIUHU, UCTIOIB3YSICBO
HCTBOCUMMETPUH,BTOMYHUCIIECTIOMOUIBIOLU(POBBIXPECYPCOBCOIT
OPOMHAATITOPUTMYUCOHBIXICHCTBUM.

Bripaxkenus
c
oyxkBamu(64

)

[Ipumenenne OykB JUIsl 3alIUCH MATEMaTUYECKUX BbIpaKEHUI

I/IHpe,HJ'IO)KeHI/II\/’I.Byk'GeHHbl eeblpaofceHuﬂuunﬂoebzenodcmaHoek

u.

BYKBeHHBIepaBeHCTBa,HaXO}KI[eHI/IeHeI/ISBeCTHOFOKOMHOHCHTa. D

OPMYJIBL.

HUcnoab3oBaTth OyKBBI I  00O3HAUEHUS] YHCET, TIPH
3aMMCUMaTEMaTHYECKUXyTBEPKICHNN,COCTABIATHOYKBEHHBIEBHI
PAKEHUSATIOYCIOBUIO3aIauH.
HccaenoBaTbHECI0KHBICYNCIIOBBIE3aKOHOMEPHOCTH, UCIIOJIB30B
aTh OYKBBIIJISI UX3AITHCH.

BpluucasaTh, YHUCTIOBOE 3HAaYeHHWE OYKBEHHOTO BBIPAKCHUS
MIPU3aIaHHBIX3HAYCHUSXOYKBCOIOPOHHAAITOPUTMYIEOHBIX ICHC
TBHH.

3anuchIBaTh(PoPMYJIbI: IEPUMETPANTIIONIAAUIIPSIMOYT OJIbHUKA
,KBaJipaTa;NIMHBIOKPY>KHOCTH, IIJIOIIATUKPYTa;
BBINIOJIHATHBBIYHCIEHHS TI0 3STUM(POpMYJIaM.
CocTraBasiTbGoOpMyJIbI,BbIPAKAIOLINE3aBUCUMOCTUMEXK TYBEIIN
YUHAMH: CKOPOCTb, BpeMs, paccTosiHue; LeHa,
KOJIMYECTBO,CTOMMOCTh;[IPOU3BOIUTEIHLHOCTD,BpeMs,00bEMPado
TBI;BBITOHSTH BHIYHCIECHUSTIOITUM(BOPMYIIaM.
HaxoanTeHen3BeCTHRINKOMIIOHEHTAPU(METHIECKOTOICHCTBUSL.

Harasinnas
reoMeTpus.
Durypsl

YeTpIpEXYroJIbHUK, TPUMEPBIYETHIPEXYT0JIBHUKOB. I IpsiMoyroib

HI/IK,KBaI[paTICBOﬁCTB&CTOpOH,er'IOB,HHaFOHaHeﬁ.

H300pakaTbHaHETMHOBAHHONUKIIETYaTOHOyMarecucnoiab30BaH
ueM YEPTEKHBIX

UHCTPYMEHTOBYETBIPEXYTOJIbHUKNC3
aJJaHHBIMUCBOMCTBAMHU:C
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HA
miockoctu(14

4)

N3mepenuneyrios. BUbITpeyroapHUKOB.

[lepumerpmHoroyronpnuka. I lnomansdurypsl. @opmyinsinepu

MeTpauIiomaaunpsaMoyrojasauka. [ [pudnmxkénnoensmepenuen

nomaauduryp.
Ipakmuueckaspaboma«llnowaovkpyeay.

napajuIeIbHbIMU, NEPIEHUKYISAPHBIMU, paBHBIMU
CTOPOHAMM, TPSIMBIMUYTJIIAMUUJIP.,pABHOOEIPEHHBINTPEYTOJIBHU
k.Ilpemriaratb u  00Cy:KIaTh  CHOCOOBI, AJTOPUTMBI
noctpoenus. UceienoBaTh, MCIOIb3yI3KCIIEPUMEHT, HAOIIOICHU
€,MO/IeINpOBaHNE,CBOMCTBAIIPIMOYT 0JIbHUKA, KBapaTa,pa3ornBa
TBHATPEYT 0JIbHUKHCOIIOPOMHABOIIPOCHBIUILIIAH.
O00CHOBBIBATH,0IPOBEPraThCIOMOIIBIOKOHTPIPUMEPOBYTBE
PKAECHUSONPSIMOYTOJIbHUKE,KBa[paTe,pacno3HaBaTbBEPHbICU
HEBEPHBICYTBEPIKICHUS.
HN3mepsATh M CTPOUTH C IOMOIIBIO TPAHCIOPTUpA YIJIBI, B
TOMYHCIE B  MHOTOYTOJBHHKE, CPaBHUBATb  YIJIbI;
Pacno3HaBaTbOCTPHIC, IPSMbIE, TYIIbIE, Pa3BEPHYTHICYTIIbI.
Pacno3HaBaThb,n300paskaTbOCTPOYIOJIBHBIN, IPSIMOYT OJIBHBIN, T
YIOYTOJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUUTPEYT OJIbHUKU(TIPUHEOD
XOJUMOCTHCHCIIOIb30BAHNEMBHU3YaIbHOHOMOPHI).
Boruncasars EPUMETP MHOTOYT'OJIbHUKA,
IUIOIAAbMHOTOYT 0JIbHUKapa30ueHMEMHAPAM
OYTOJIbHUKH, HapaBHBIE(UTyPbI, UCTIOTIb30BATEMETPUUECKUEEIUH
MIBIM3MEPEHUSAUIMHBI U IJIOAJN C ONIOPOM Ha aJITOPUTM
y4eOHBIX
nerictBuid. Uenmosib30BaTh IPUOJIMKEHHOEU3M ePeHM e[TTUHUTLIO
miafeHa KJieT4yaTou Oymare,
npuOIMKEHHOCU3MEPEHUENIMHBIOKPYKHOCTH, IO TUKPYTA.

ITonoxkuTeabHbIEU
OTpUIATEIbHbICYH
cjaa

(409)

Hensleuncna.Mooynvuucna,ceomempuieckasunmepnpemayus

mooynsa. Hucnosvienpomedxncymiu.

HOJ'IO)KI/ITCJ'ILHLICI/IOTpI/II_[aTeJIBHBIC‘{I/ICJ'Ia.CpaBHeHI/IeHOHO)KI/ITe

JIBHBIX n OTPULATCIIbHBIX

YHUCCII.

ApH(I)MeTquCKHeHCﬁ CTBUSCIIOJIOKUTCIIBHBIMUUOTPUIATCIIBH

BIMHMYHCIIAMH.
PemennerexkcToBRIX3a0a4.

IIpuBOAUTHNPHMEPBIUCIIONH30BAHUSIBPEATHHOKI3HUIIOIO0KH
TEJILHBIXU OTPUIATEIEHBIXYHCEIL.

N3o6paxaTh esnbIe qucIa, IOJIO’KUTEIIbHBIC u
OTpHIIATENIbHbIEYNCIIATOYKAMUHAYHCIIOBOUIIPSMOM, HCII0Ib30BA
THUYHUCIIOBYIONPAMYIOAJISI CPAaBHEHUS YHCEN.
IIpuMeHATHNIPaBUIACPABHEHHS, YIOPA10YNBATBLIEIBICUNCIIA;
HAX00UMbMOO0YIb YUCIA.

®opMy/JIHPOBATh NMPABMJIA BBIYHMCICHUS C TOJIOKUTEIBHBIMU
MOTPHULIATEIbHBIMUYHCIIAMU, HAXOAUTh3HAY € HUSIYHCIIOBBIX
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BBIPAKECHU, CoJIepKaIux

JIEACTBUACTIOJIOKUTEIbHBIMUUOTPHI]
aTCIIbHBIMUYHCIIAMUIIPUHEOOXOJUMOCTH COTIOPOH HAAJITOPUTM
MpaBuIIA.
IIpuMeHSITHCBOMHCTBACIOKEHUINYMHOKCHHSIIAPE0oOpazoBaH
USICYMMHUIIPOU3BECHMUIA.

IIpencraBienue [IpsmoyronpHass cucremMa  KOOpJIMHAT  Ha O0BACHATHHHILIIOCTPUPOBATHIOHATHEIIPSIMOYTOJIbHONCHCTE
JAAHHBIX m10cKoCTH. KOOpIMHATBITOUKMHAIIIIOCKOCT | MBIKOOPAMHATHATLIOCKOCTH, HCITOJIb30BaTETEPMHHOJIOT HIO;
(64) u,abcuyccan opAUHaTA. CTPOUTH Ha KOOPJIMHATHOM TJIOCKOCTH TOYKHU
Cronbuatsie U KPYroBbIe U(UTYPHITIO3aJaHHBIMKOOPIMHATAM, HAXO AU THKOOPIMHATHITOYC
muarpammsl [ IpakTiuueckaspabora«lloctpoenuen K.
HarpamMm. YuTaThCTOJIOUATHICHKPYTOBBICINAT PAMMBI; HHTEPIPETHPOBAT
PemieHre  TEKCTOBBIX  3a1ad,  COACPXKALINX bJIaHHBIC;CTPOUTHCTONOUATEIEarpaMMbL. U c0JIb30BaTh
J@aHHBIC, IPEACTABICHHBICBTAOINI[AXHHAqMarpaM | MH(OpMaio, HPEACTABJICHHYIO B
Max. TabuIax, HaauarpaMmMax UIsipeIeHUSI TeKCTOBbIX3a/1aul3a1aul3
pEaTbHOMKU3HU.
Harnsanas IIpsimoyzonvuviiinapanienrenuneo,Kyo, npusma, nupamuoa, kornyc | Pacnmo3HaBaTbHaUYepTEkKaX,pUCYHKAX,0MHCHIBATBITNPAMHUTY, TP
reoMeTpus. ,Yununop, wapucgepa. Fzo0opasicenuenpocmpancmeennuixguey | u3my,IHITHHAP,KOHYC,IIIap, H300pakaTbUXOTPYKH,MOIeJIMPOBA
®urypsl p-IlpumepvipazeépmokmnocoepanHuKos, yunuHopa u Konyca. | TbU30yMaru,IuiacTHINHA, TPOBOJIOKHUIP.CHAIPABIISIONICHITIOMO
B Ipaxmuueckas paboma «Co30anie uib10. IIpuBoOAMTHIPUMEPBIOOBEKTOBOKPYKAIOIIETO MUpa,
npocrpancrse(9 Modenetinpocmpancmeennuxpuyp. uMeroIuX(popMbIHa3BaHHbBIX TE.
1) onsamueobvéma; edunuyviuzvepenusnobvéma. Ovémnpamoyeo | ACNOMB30BATHTEPMIHOJIOT HI0: BEPIIHHA,PEOPO,IPAHE,0CHOBAH

JIbHO20Napanienenuneoa,kyoa, hopmynviodvéma.

U€,BBICOTA,PAANYCUMAMETD, PA3BEPTKA.

H3yuars, UCTIONb3YS 9KCIEPUMEHT, HabmroieHue,
U3MEPEHUE,MOICIMPOBAHNE, B TOM YHUCIE KOMIBIOTEPHOE,
HONMCHIBATHCBOMCTBA Ha3BaHHbBIX TEJl, BHIABJIATH CXOACTBA U
PA3IHYMA:MEXKIY THUPAMHUION U MPU3MON; MEXIY LMIMHIPOM,
KOHYCOM HILIAPOM.
Pacno3naBaTbpa3BépTKUNapauienenunesaa,kyoa, ipu3Msl, miupa
MU/bI, KOHYyca, LMJIMHIPA; KOHCTPYMPOBATh  JaHHbIE
TENan3pa3BEPTOK,CO30aBATHUXMOIETMCHANIPABIIAIOIIEUIIOMOIIb
10.
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Co31aBaTbMO/1€JMIIPOCTPAHCTBEHHBIXPUTYp(H30yMaru, mpoBoI
OKM, IUIACTWIMHA W Jp.) € ONOpPOH Ha  QJITOPUTM
y4eOHBIXICHCTBU.

HN3mepsaTeHaMoOaeSIX: [UTMHBIPEOEPMHOTOT PAHHUKOB, THAMETP
niapa.
Boruncasrenogopmyiam:o0bEMIPIMOYToJIbHOTONIApAIIIEE
unena,Kyoa;ucroab30BaTheAMHULIBIN3MEPEHNUI00BEMA; BBIYHCII
ATBOOBEMBITEI,COCTABIICHHBIXU3KYOOB, TapaljIe/IENTUIIE/I0B;
pemiatb 3a1a4u c peaNbHBIMU JTAaHHBIMU
COTIOPOMHACTIPABOYHYIOUH(POMAITHIO.

IToBTOpEHHUE,
00001IeHHE,
CHCTEeMATHU3 AU
(209)

[ToBTOpPEHMEOCHOBHBIXTOHATHITUMETOIOBKYPCOBS O
KJIaCCOB,000011cHHENCHCTEMATH3 Al I3HAHMIA,

BoruucasTe3HaueHUS BRI PAXKCHI,COIEPKAUXHATYPATBHBIC,
1eiable,  TOJIOKUTENbHBIE W OTPHIATENIbHBIE  YHUCIIA,
OOBIKHOBEHHBIE W JIECATUYHBIE  JIpoOU,  BBHITIOJIHSTH
peoOpa30BaHUSUUCENNBBIPAXKEHUHITPUHEO0OX0TUMOCTHC
HaIMpPaBJISAIOMIEHTOMOIIIBIO.
Bri0uparbcnocodcpaBHEHUSYNCEN, BBIYMCICHUA, IPUMEHATH
cBOMcTBaapu(PpMETHICCKUXICHCTBUNISIPAIIMOHATTN3AITIH
BBIYHCIICHUH.
Pemarsnpocreiimme3agaunu3peaibHOMKU3HA, IPUMEHATH
MaTeMaTHYeCKUe3HAHUs [UTIpeIeHU3a]aun3IpyT X
PEIMETOB.

Pemarsnpocreiimme3agaunpasHbIMUCIIOCO0AMH.
OcyecTBIASTHCAMOKOHTPOJIbBBINOJHIEMbIXICUCTBUMHT
CaMOTPOBEPKYPE3yIbTAaTABBIYUCICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 'OJAM OBYYEHMUS)

7 knacc (He menee 102 u)

HazBanuepa3snae
Ja
(TembI)KYypCca
(4uMcs109acoB)

Ocnonﬂoeconepmaﬂue

OCHOBHbIeBI/I]Ibl)leﬂTeJ'[bHOCTH06y‘laIOIIH/IXCﬂ
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Yucaa
MBBIYMCJIEHUS.
PanuonajabnHblie
qucaa

(259)

[TorATHEpAIMOHAIBHOTOYHCIIA.

ApupmernueckueneicTBUsICpaliMOHAIbHBIMUYHCIaMu. CpaBHe

HUE,ylops1I0YMBaHUEPALIIOHATbHBIXYHCEIL.

CreneHbCHATYpaJbHBIMIIOKA3aTEIIEM.

PemenneocHoBHBIX331a4Ha1pO0OU, TPOLIEHTHIU3PEATbHONIIPAKT

UKH.

[Ipu3Haku  enMMOCTH,  pa3lOKEHUS  Ha
MHOKUTEJIMHATYPaIbHbBIX YUCEIL.

PeanbHble 3aBUCHUMOCTH. [Ipsmas U
00paTHASATIPOTIOPIIUMOHAIBHOCTH.

CucTeMaTH3UPOBATHHOOOI AIATH3HAHUAOO0OBIKHOBEHHBIXHUT
ECATUIHBIXIPOOSIX.

CpaBHUBATHL W YNOPSAOYMBATH JpPo0M, NpeoOpa3oOBbIBas
NPUHE00X0IMMOCTUACCATHIHBIEPOONBOOBIKHOBEHHBIE,00BIKHO
BEHHBICB/ICCATUYHBIC,BYACTHOCTUBOCCKOHEUHYIOIECITUIHYIOAP
00b.
I[IpumeHATHPa3HOO0Pa3HBIECTIOCOOBINNIPUEMBIBLIYUCJICHUS
3HAYEeHU APOOHBIX BbIPAKEHHH,
COJIEPKALUX0O0BIKHOBEHHBIEHU IECATUUHBIEAPOOU :3aMEHATHIIPUH
€00X0IUMOCTUIECITUYHYIOIPpOOb0OBIKHOBEHHOMMOOBIKHOBEHHY
10 JECSITUYHOM, MIPUBOIUTH BbIpaKEHHE K
bopme,Hanboeey100HO U ISIBBIYMCIIEHUH, IPe0OPa30BBIBATHIP
OOHbIE  BBIP@KEHHWS  HAa  YMHOXEHME U  JeJIeHue
JECATUIHBIXIPOOEHKIEHCTBUAMCIICTIBIMUIHCIIAMH(TTPUHEO0O0XO0 T
MMOCTHCHAITIPABJISIFOIIEUITOMOIIBIO).
IIpuBoANTHYMCI0BbIEHOYKBEHHbICTIPHMEPbICTEIICHUCHATYPA
JbHBIMIIOKA3aTeNIEM,00bSICHAA3HAYCHUIOCHOBAaHUSACTEIEHH U

TMOKa3aTeNs CTENEeHH, HAXOMWTh 3HAYCHHs CTereHeiiBuaa a' (a
— JIF000€ panroHaIbHOE YHCIIO, n —
HaATypaJIbHOEUHCIIO)COMOPOHHACIIPABOYHYIONH(OPMALIHIO.
[TornMaTbCMBbICA3aNMCHO0JIBIIM XY CEICTIOMOIIBIOIECATHY
HbIX Jpoleil M cremeHedi 4ucaa 10, DpUMEHITH MX
BpeaJIbHbIXCUTY AU UAX.

[IpumeHsTH  TpU3HAKU  JEIMMOCTH,  pa3jOKEHUS  Ha
MHOKHUTEJIMHATYPATbHBIX YUCEIL.
PemaTbnpocreiiue3agauynHaqyacTu, IPOICHTHI, IPOTIOPIIHH,
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HaHAX0XACHUEIPOOH(ITPOIIEHTA)O TBETNYMHBIMBETMUNHBITIOEE

Ipodu (nporueHty), apoou (mporueHTa), KOTOPBII
COCTABIISICTOTHABETUIHHAOTAPYTOi. [IpUBOANTH,pa30UpPaTh,011
€HHBATh pa3MYHBIC  pEUIeHUS, 3aImucu pelIeHui
TEKCTOBBIX33/1aY.

Pacno3zHaBaTbnO00BACHATH,0NIMPAsCHHAONPEACICHUS, IPSIMOIID
OTIOPIIMOHATBHBIENOOPATHONPOIOPLIMOHATILHBIE3aBUCIMOCTH
MEXITY BEJINYNHAMUY; NPUBOAUTH NpUMepbI
ATUX3aBHCUMOCTEHU3PEAIbHOTOMUPA, N3P YT UXYyUEOHBIXIIPEIME
TOB.

PemartenpocreimmenpakTuKo-
OPHEHTHPOBAHHBIE3A1aYNHAAPOOU, IPOLECHTHL,IIPAMYIOHO0D
aTHYIONPONOPUHMOHAIbHOCTH,IIPONIOPLIMH.

AJiredpanueckue
BBIPaKeHM A
(274)

byksenHnbieBbIpakeHus. I lepemennsie. JlomycTUMbIe3HaUEHUSATIE
peMeHHbIX. DopMyIIbI.
[IpeobpazoBaHneOYKBEHHBIXBBIPAKEHUH, PACKPBITHECKOOOKHTIP
MBEJICHUENOI00HBIXCIIaraeMbIX.

CBolicTBa CTEIEHH C HATYypaJIbHBIM

nokasaresaeM. MHOTO4JICHBI. CrnoxeHnue,
BbIUHUTAHUE, YMHOXXEHHEMHOTOUYJICHOB.
@opmyibl  COKPALIEHHOTO

YMHO}KGHI/IH.P a3JIO’KCHUEMHOI'OYJICHOB
HaMHOXHNTCIIN.

OgiageTbHa0230BOMYPOBHeaIre0panyecKONTepMUHOIOTHENN
CHUMBOJIMKOH, IPUMEHSAThEEBIIPOLIECCEOCBOCHUSYYEOHOTO
Mmarepuaina.
HaxoauTb3HaueHUA0yKBEHHBIXBBIPAKEHUNITPU3aJaHHBIX3HAYE
HUSX OYKB;BBINOJIHATH BBIYMCICHUANIOPOPMYIIaM.

BbInoHATL ~ NpeoOpa3oBaHMs — LIEJIOTO  BBIPQKEHUS B
MHOTOWIEHIIPUBEAEHUEMITOA0OHBIXCIIAraeMbIX,PACKPBITHEMCKO
O0K.

BbINoIHATHYMHOKEHUEO JHOWICHAHAMHOT OWIEHUMHOTOYJIEHa
HaMHOTO4JICH, IPUMEHATh(POPMYJIBIKBAIPATACYMMbIMKBaApaTap
a3HOCTUCOIIOPOMHACTIPABOUHYIOMH(OPMALIHIO.
OcymecTBIATHPA3I0)KEHUEMHOTOYWIEHOBHAMHOKUTEHUITYTEM
BBIHECEHUS 3a CKOOKHU oOrmiero MHOKHTEJI,
IpUMEHEHU(POPMYIIBIPa3HOCTUKBAAPATOB,(HOPMYIICOKPALIEHHO
TOYMHO>XEHUSICOMOPOHHACTIPAaBOYHYIOMH(POPMAIIHIO.
IIpumMeHATHIPE0Opa30BaHMEMHOTOWIEHOB UIPEIICHUSIPA3INYH
BIX3a]a4N3MaTEMATUKH,CMEKHBIXITPEIMETOB, U3PEATbHONITPAKTH
KH.

3HAKOMHTBCACHCTOPH e Pa3BUTHAMATEMATHKU.
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YpaBHeHus1

U
HepaBeHCTBAa(2
0u)

VYpaBHeHue, npaBuIanpeoOpa3oBaHUSypaBHEHU S, PABHOCUIIBHO
CTbYpPaBHEHUU.

JInneliHOeypaBHEHHECO THOMIIEPEMEHHO N

MIEPEMEHHOM, pEIICHUE JMHEWHBIX YypaBHEHUW. Pemienue
3a/1a4CIIOMOIIBIOYPABHEHUIA.

Jluneunoe ypasnenue ¢ O08YMA  NEPEMEHHbIMU U €20
epagux.Cucrema JByX JIMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMU. PerlieHnecucTeMypaBHEHUICIIOCOOOMIIOICTAHO
BKHHUCIIOCOOOMCIIOKEHHUSL.

PemaTeiMHETHOCYpaBHEHUECO AHOUTIEPEMEHHO W, IPUMEHAA TP
aBuJIa nepexona oT HCXOJIHOTO YpaBHEHUSA K
paBHOcuIIBHOMYeMYyOoeenpocroropua. IlpoBepsaTs, sBisercsn
MKOHKPETHOEYHUCIIOKOPHEMYPABHEHMSL.
IMopdupaTbnpuMepbIapUUCe, IBISIOIIUXCIPEIICHUEMIIMHENH
OTrOYpPaBHEHUSACABYMAIIEPEMEHHBIMU.
CTpouTHBKOOPIMHATHONIUIOCKOCTUT PAPUKIMHEHHOTOYpaBHEH
UsACABYMANEpEMEHHBIMU(ITPUHEOOX0IMMOCTHCHUCIIONB30BaHUEM
CMBICIIOBOMOTIOPHI );[10JIb3YSChIpaUKOM, IPUBOAMTHIIPHMEPHI
pelIeHUsypaBHEHUS.
HaxoauTbpeneHnecucTeMbl 1By XJIMHEMHBIXYPAaBHEHU N CIBYMS
NepPEeMEHHBIMUCOTIOPOMHAANTOpUTMYyUeOHbIX IeHcTBUNA. CocTaBa
ATb M PpelaTbh YPaBHEHUWE WIM CHCTEMY YpaBHEHHU
MOYCJIO0BUI03a1a4H, THTEPIIPETUPOBATHBCOOTBETCTBUMCKOHTEKCT
OM33JIaYMII0JTy4CHHBIPE3YIbTATCONOPOMHABOIIPOCHBIMIUIAH.

Koopaunartsi
"
rpapuku.dy
HKunu(244)

Koopaunnaratoukunanpsimoit. YucnoBsienpoMekyTku. Pacctosin
re MeXJ1y IByMsI TOUKaMU KOOPIUHATHOM
npsamoitlIpsMoyronapHascucteMakoopauHaTHamockoctu. [ Ipum
epbirpadukoB,3aganHbIXGopmynaMu. YteHnerpadukoBpeanbHbI
X3aBHCUMOCTEH.

[Monsaruepynkuuu.I'padukdyakuun. CBorictBadyHKInii. JlnHe
nnasdynkus. I locrpoennerpadukanunerinoigynkuuu. [ padu
kpyHKIMny=kx+b.

HN300paxkaTbHAKOOPAMHATHOUITPSAMONTOUKH,COOTBETCTBYIOIINE
3aJJaHHBIMKOOPIMHATAM,JTyYH, 0 TPE3KH, THTEPBAIIBL;3aTUCHIBATHU
XHaaIreOpanyecKOMsI3bIKE.

OrmMeyaTp B  KOOPAMHATHON  IUIOCKOCTH TOYKH 11O
3aJJaHHBIMKOOPIMHATAM ;CTPOUTHI PAPUKHHECIIOKHBIX3aBUCHMOC
Tei,3a1aHHBIX (PO PMYyTaMH,BTOMYHCIIEC
MOMOIIBIOIU(PPOBEIXTIA00PATOPUIA.
I[puMeHATH,H3y4aThIPEHMYIIECTBA, HHTEPIPETHPOBATHIPA
brueckuii croco0 MIPEICTABICHHS u aHaJM3a
pa3HO00pa3HOMKU3HEHHOWUH(POPMAIIHH.

OcBanmBaTh Ha 0a30BOM ypPOBHE TOHATUEC  (DYHKIIHH,
OBIIa/IeBaTh()yHKIIHOHATLHONTEPMUHOIOTHEH.

Pacno3naBaTth nuHeiiHylo ¢yHkuuio Y=kx+b, omumcwhiBaTbCé
CBOMCTBA B 3aBUCHMOCTH OT 3HA4YCHHUH KOAPPHUIMEHTOB K u
b(mpr HEOOXOAMMOCTH COTIOPOI HAAITOPUTMITPABHUIIA).
Crpoursrpaduxu muneitHoipynkuum, pynkuuny=Kkx+b
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Hcnoab3oBaTh M@ poBbIepecypebLUIAIOCTPOCHUSTpapUKOBh
YHKIHMWY U3Y4EHUAUX CBOWCTB.
IIpuBOAUTHIIPUMEPBIIMHEHHBIX3aBUCHMOCTENBPEATIbHBIXITPOLEC
CaxH SIBJICHUSX.

IToBTOpEHUE
nooo0IIeHne
(64)

[ToBTOpEHNEOCHOBHBIXIIOHATUHMMETOOBKYpCa 7 Kilacca,

0000111 HNE3HAHN .

BbiOuparb, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
YpaBHEHUHTIPUHEOOX0IMMOCTUCHAMPABIISIOMICHTTOMOIITBIO.
OcyumecTBIATECAMOKOHTPOJIbBBIIIOIHAEMBIXIEHCTBUNH
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHui,
IIOCTPOCHUM.
Pemarenpocreiimme3agaqyun3peanbHOKU3HA, IPUMEHATH
MaTeMaTH4YeCKHe3HAHUSUIPEIICHUA3a1aun3IPyTUX
IIPEMETOB.

Pemars mnpocreiilnne TeKCTOBbIe 3a]a4d, CPABHUBATD,
BbIOMPATHCIOCOOBIPEICHUA3A AU,

8 kmace( He menee 102 1)

Ha3Banuepa3sne
Ja
OcHoBHOecCO/Iep:KaHUE OCHOBHBIEBUABIIEATEILHOCTHOOYYAKO LM XCS
(TeMBbI)KYypca

(4uca04acoB)
Yucaa KBanpatuslitkopensuzuncia.llonamueoouppayuonanronomyuca | @opMyJIMpoBaTh  ONpeaeeHHe KBaJpPaTHOTO KOPHSA U3
UBBLIYHMCIIEHU e./[ecamuunvlenpubIUNCeHUAUPP AYUOHATILHBIXYUCEL. YKCIIa,apu(PMETHIESCKOTO KBaJpaTHOTO KOpHS npu
s. KBaapatn Heticmeumenvhuvie uucna. Cpasnenue 0elicmeumenbHbix HEO0OXOIMMOCTH CBU3YaJIbHOHOTIOPOH.
bICKOPHU yycen. ApupMeTHUECKUNKBAIPATHBIA KOPEHb. IIpuMeHATHOIIEpalNION3BIICYEHUSKBAPATHOTOKOPHSAN3
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(154)

YpaBHeHHEBU A X°=a.
CaoiicTBaapudmeTnueckuxkBaapaTHpixkopHeii. [Ipeodpazosan
MEYHCIIOBBIXBBIPAXKEHH,COAEPKALMXKBAAPATHBIEKOPHHU.

YHCIIa, HCIOJIb3YATIPUHE00X0 TUMOCTUKAIBKYJISITOP.
OIIeHI/IBaTL KBaApPATHBICKOPHULCJIBIMUIUCIIAMUUICCATUIHBIMUA
IpoosMu.
CpaBHHMBATHHYNOPAI0YHBATHPAOHAIEHBIEHUPPALNOHATBH
BIC qrca, 3arvcaHHbIe c HIOMOIIIBIO
KBaJJPAaTHBIXKOPHEUTTPHHEOOX0AMMOCTHCHATPABIIAIOMCHTIOMOII]
BIO.

I/Icc.JIeJIOBaTLypaBHeHHeX2:a,HaXOI[HTbTOqHLIeHHpI/I(SnH)KéHHH

exopuu pua >0.

HccnenoBarbCcBOMCTBAKBAAPATHBIXKOPHEW, IPOBOISTYHACIOBBIED
KCIIEpUMEHTBICUCTIOTB30BAHUEMKATBKYIATOPA(KOMITHIOTEPA).
IIpumeHsaTHCBOMiCTBaapu(pMeTHYECKMXKOPHeAIsnmpeodpa3
OBAaHUSIBBIPAKEHHUI.
BeinoHATHIPOCTEHIIMENPe00Pa30BaHMABBIPAKECHMI,COIEPK
ANIMXKBaAPATHBIEKOPHU. BeIpaxkaTbliepeMEHHBIEN3T€OMETPUYEC
Kux #u  ¢uzudeckux  GopMyn  TpU  HEOOXOAMMOCTH
COMOPOIHAIPABUIIO.

Beruncaarn 3HAYECHHUSA BBIPAKECHU, coJiepKaIux
KBaJIPaTHBIEKOPHU, UCTIOJIB3YSIIPU HEOOX0IUMOCTUKAIIBKYIIATOP.
Hcnoab30BaThBX0A€pENICHUA3/1aUIEMEHTAPHBICIIPEICTABIICH
Us1,CBA3aHHBIECTIPUOIMKEHHBIMU3HAUYCHUSIMUBETYNH.
3HAKOMHUTHCACUCTOPUEH PA3BUTUAMATEMATHKH.

Yucaa
HBLIYHCJIEHH
a.

Crenenn
cleJIbIM
MmoKa3artejemM
(749)

Crenens ¢ 1ensiM nokasareiaeMm. CTaHnapTHas 3aMuch
yrcina.Pa3MeprioObeKTOBOKPYKAIOIIETOMUPA(0TIIEMEHTAPHBI
XYaCTUIIOKOCMUYECKMXOOBEKTOB), ITTUTEIILHOCTHIIPOIIECCOBBO
KpYKaroeMMupe.

CBoiicTBacTENEHUCLETBIMIIOKA3aTEIIEM.

®opmyIupoOBaTh  ONpeJeJIeHHe  CTEINEHU C  LENbIM
nokasarenaeM(IIpu He00X0IMMOCTH NTOBU3YyallbHOMOIIOpE).
IIpeacTaBiasiTb3anuCchO0IBIINXUMANIBIXYUCEIBCTAHAAPTHOMBHI
ne.CpaBHUBATBHUYNCIIANBEINYHNHBI,3aICAHHBIECUCIIONB30BAaHUE
Mmcrenenu 10.
Hcnosib30BaTb3alMChYHUCEIBCTAHIAPTHOMBUAEIIIABBIPAXKEHUS
Pa3sMepoBOOBEKTOB, UTUTEIHHOCTUIIPOIIECCOBBOKPYKAIOIIEM
MHpe.
DopMyJIHPOBATh,3aIIUCLIBATLBCUMBOIHYECKOM(pOpPMen
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WLIIOCTPUPOBATHIIPHMMEPAMHM CBOMCTBACTEIICHUCLICIIBIMIIOKA3a
TeseM(TIPUHE00X0 IMMOCTUCHCIIONB30BAHHEM BU3YaTbHOUOTIOPBI
).
IIpumeHsTHCBOMCTBACTEIEHUIIANIPEOOPAa30BAHUSABBIPAKEHUH,
COZIEPKALMXCTENEHUCIICIIBIMIIOKA3aTEIIEMCUCIIONB30BAHUEMCIIP
aBOYHOWMH(pOpManyy. BbINOJIHATHAEH CTBUACUNCIIAMHI,3aMCaH
HBIMHUBCTAaHIapTHOMBU/IE(YMHOKEHHE, IeTICHHE,

BO3BE/ICHUEBCTEIICHB).
Aareopanuyeckne | KBagparHeiiTpéxuneH.PasnoxkeHrekBaapaTHOroTpéxwieHanaM | Pacmo3HaBaTbKBaIpaTHBINTPEXUIIEH, YCTAHABINBATHBO3MOXKHOC
BbIpaKeHMUSI. HOXUTEIH. Th €TOPA3JI0KEHUSIHAMHOKUTEIH.
Ksaaparusbiii PackiaapiBaTb HAMHOKHTEJIMKBAIPATHBIATPEXUIICHCHEOTPHLIA
TPEXUJIeH TETbHBIMIUCKPUMUHAHTOMITPHUHEOOX0IMMOCTHCOTIOPOITHAAITOP
(54) UTMIIpaBHIIA.
Adaredopandeckue | AnreOpandeckast IpoOb. Honyctumsle 3HaueHUs |3amuchIBaTh  anreOpanyeckue  BolpakeHus.  Haxoautb
BbIpaKeHMS. MIePEMEHHBIX, BXOIAIUXBaANITeOparnueckreBbIpakeHus. OCHOBH | 001acThONPEICICHUSPAIIMOHATBHOTO BEIPAYKEHUSI.
Adredpandeckasi | oecBoiicTBoanredpandeckoinpoou. CokpaleHnepooei. BbINOJIHATL  YHCIIOBBIE  IIOJICTAHOBKU W BBIYMCISTH
ApoOb CrnosxeHure,BbIYUTaHUE, YMHOKEHUCH ICTICHICATeOpandeCKUX T | 3HAU€HUEIPOOH,BTOM YHCIECTIOMOILBIO KAJIbKYIATOPA.
(154) po6Geii.IIpeobpazoBaHueBbIpaxeHuUil, conepamuxairedpanyec | PopmMyaIupoBaThOCHOBHOCCBONCTBOAITCOPaHYCCKOMIPOOHHT
KHEeIpoOu. NMPUMEHSATHETOIANPe0Opa3oBaHUAIPOOEH.
BoinoHATHAe cTBUsICAITeOpandecKUMHIPOOSIMUTTPUHEOOX0 T
MMOCTHCHaIIpaBIsitomennomonibio. [ IpumensteripeoOpa3oBanust
BbIpaKEHUIN JUTSt peuieHus 3a/1a4.
BoipaxkatbnepeMeHHbIen3GopMyI(PU3NIECKIX,[€OMETPHUECK
UX,0MUCHIBAIOIINXOBITOBBICCUTYAIINH ) IPUHE00XOAUMOCTHUCHAIIP
aBJIAIOIIEUTIOMOUIBIO.
YpaBHeHnust KBanpartHoeypaBHeHne. HenonnoekBaapatHoeypasHeHHe. PopMm| Pacno3naBaTbkBagpaTHBIEypABHEHUS.
" yJIaKOpHEWKBaJpaTHOroypaBHeHus. TeopemaBuema. 3anuceiBaTh(POPMYTyKOPHEHKBAPATHOTOYPABHEHUS;pe1IATh
HepaBeHcTBa.K PemenueypaBHeHui, CBOIAIMXCAKKBAApaTHbIM. [ [pocTelinenp | KBagpaTHble  ypaBHeHHUsl — TOJHbIE W HEMOJIHbIE
BaJpaTHbIeypa 00HO-paIMoHaIbHBICYPAaBHEHUSI. (cucmonbp30BaHUEMCIIPABOYHOMMH(DOPMALIHHN).
BHEHUSA Pemenne TEKCTOBBIX 3aJad € MOMOINBIO KBajapaTHbIX |[IpoBoauTh mpocTeiilmme HCCIAeI0BAHUS  KBaJAPATHBIX
(154)
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YpaBHECHUH.

YPaBHEHUM.

Pemate ypaBHeHusi, cBOJsjIIMECS K  KBaApaTHbIM, C
IIOMOUIBIONIPE0Opa30BaHUNN3aMEHOMIIEpEMEHHOMCONIOpOHaaIr
OpUTMIIpaBUIIA.
Ha6uonaTbHaHAIN3HPOBATHCBI3bMEKTYKOPHIMUUKOI D HUIn
€HTaMHUKBAaIpaTHOTOypaBHEHUSI.

Ilpumensamo meopemy Buema ons
PpeuleHuA3a0a4(CUcnonb306aHuemMoopaya).
PematbTexkcroBble3agaunaireOpanyecKuMCcocoooM:nepexo
UTb OT  CJIOBECHOW  (OPMYIMPOBKH  YCIOBHUS  3aJa4u
KajareOpanyeckoil Monenu IMyTéM COCTaBJICHUS ypaBHEHHS
(mprHEo0X0IMMOCTHCHAIPABIIAIOIIEHTIOMOIIIBIO ) ;pEIIaThCOCTaB
JICHHOEYpaBHEHUE; UHTEPIIPETUPOBATH PE3yIbTaT.
3HaKOMUMTBCSICUCTOPHEN pa3BUTHSAAITEOPHI.

YpaBHeHus1 JluneiHoeypaBHEHHECIBYMATIEPEMEHHBIMU, erorpaduk,mpume | Pacmo3HaBaTh JTUHCHHBIC YPABHEHHS C IBYMS
U PBIPELICHUSTYPABHEHNU BIIEJIBIX YHCIIAX. nepeMeHHbIMU. CTPOUTH rpaduKy JTUHEHHBIX
HepaBeHcTBa.C PemrennecncreMIBy XJINHEMHBIXYPaBHEHUMCAB M IIEPEMEHHBI YpaBHEHUH, B TOM YHCICHCHOJIb3YH
HCTeMblypaBHe Mmu.IIpumeprIpeneHusICHCTEMHETMHEHHBIXYpaBHEHUICIBYMsT | IH(poBbIe pecypchl (1IpH HE00X0IUMOCTH
HU MepEMEHHBIMU. COMOPONHHAANTOPUTMYUEOHBIXICHCTBHI).
(134) I pagpuuecrkaaunmepnpemayusiypasnenuscogymsanepemertvivu | PaznudarpnapanienbHbIEUIIEPECEKAIOIIUECAIPIMBICIIONXYPAB
ucucmemypasHeHUtcO8yManepemMeHHbLMU. HEHUSIM.
PemeHneTekcToBbIX3a2/1a4CIIOMOIIBIOCHCTEM YPaBHEHUH. Pemiatp cuctembl JABYX JIMHEHHBIX YpaBHEHHI ¢
JBYMSINEPEMEHHBIMUIIOICTAHOBKOMHCIIOKEHUEM.
Pematp mpocreiniyie CHUCTEMbI, B KOTOPbIX OJHO U3
ypaBHEHUWHE SBISETCS JIMHEHHBIM TIpU HEOOXOJUMOCTU C
HAPAaBIAIOMEHTIOMOIIBIO.
IlpusooumuepaghuueckyrounmepnpemayuropeulenusypagHeHu
A ¢ 08YMA NEpeMEeHHbIMU U  CUCeM  YPAGHeHUll C
08yMsANEepeMeHHbIMU.
PematbTeKkcTOBBIE3aJa4N ANTe0pPanIECKUMCIIOCOO0M.
YpaBHeHnust UucnoBbsleHEpaBEeHCTBAaMMX CBOMCTBA. D opMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX
HHEPABEHCTBA. HepasenctBocoHoiinepemenHo.JIuHeliHbIeHEpaBEHCTBAC HEPaBEHCTB,WJUTIOCTPUPOBATEUXHAKOOP/L

VHATHOUIIPSMOM.
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HepasencTBa oJiHoMnepeMeHHonnxpenieHue. CucTeMbUIMHEHHbIXHEPAaBEHCT | [IpUMEHSITh CBOiiCTBa HEPABEHCTB B XOJIC PEIICHUS
(129) BCOJHOMMNEPEMEHHON HUXPELICHHUE. 3ama4y.Pemiatb JIMHEWHBIE HEpPaBEHCTBA c
N300parkeHnepeneHsUIMHeHHOTOHEPAaBEHCTBANUXCUCTEMHAYN OJHOM
CJIIOBOM IPSMOM. [ePEMEHHON, N300paxaTbpelICHUEHEPABEHCTBAHAUNC
JIOBOMIIPSIMOM.
Pematp cucreMbl JIMHEHHBIX HEPaBEHCTB, H300paXkaTh
pelIeHrecuCTEMbIHEPAaBEHCTBHAYHUCIIOBOUIIPSIMOUITPUHEOOX0 11
MOCTHCBH3YaJIbHON ONOPOH.
DyHKIUH. [onstuedynkiun. O6nacTbonpe1eIeHUTMMHOKeCTBO3HaUeHHNH| M cnmo1b30BaTh G yHKIIMOHATHHYIOTEPMHHOJIOT HIOM CUMBOJIHKY
OcHoBHBIE ¢dbynakuun. CriocoObI3aanusaQyHKITHIA. :
NoHATHA(S I'padukdynkunn.CpoiictBapyHKIMU, uX0TOOpakeHueHarpadu | BelyucjaaTs 3HaveHusi QyHKIOWA, 33JaHHBIX  (QopMymaMu
q) Ke€. (mprHE00X0JMMOCTUUCIIONB30BATHKAIBKYIISATOP); COCTABAATHTA

OMubI3HAYeHU I QyHKIU Y.

Crpoutbnoroukamrpaguxu QyHKIIHIA.

OnuceiBaTh  cBoiicTBAa  (QyHKOMM  HAa  OCHOBE €€
rpau4ecKoronpeacTaBICHUAIPUHE00X0IMMOCTUCHAITPABIISAIOL]
elnoOMONIBIO.

Hcnoab30BaTh (P yHKIIMOHAIBHYIOTEPMUHOJIOT HIOUCUMBOJINKY

HccaenoBaTbnpuMepbirpa@uKoB,0TpaXKaONINXPEeaTbHBIETIPOLIE
ccpiusiieHus. [IpuBoAMTHIPUMEPBITIPOLIECCOBUSBICHHIC3a1a
HHBIMU CBOMCTBaMH.

Hcnonb3oBath KOMIIbIOTEPHbIE NPOrpamMmbl Ui
MOCTPOCHUATPAPUKOBOYHKIIMI UU3YyUSHUS UXCBOMCTB
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D yHKIUMH. Urenne wu mocTpoeHne rpadukoB (HyHKIUH. Haxoauts ¢ moMombio rpadpuka QyHKINM 3HAUYCHUE OIHOMN
Yucnaosble [TpumepsirpadukoBPyHKINN,0TPAKAIOIIHNX M3paccMaTpUBAEMbIX BEIMUYHUHIIO3HAYEHUIOIPYTOH.
pysxmmun( PEaIbHBIETIPOLIECCHI. BHecoKHBIXCITy4assXBbIPAKATB(POPMY.I0H3aBUCHMOCTD
9y4) DyHKIWH, OIMCHIBAIOLINE MPSIMYIO 51 MEKTyBEIIMUMHAMU.
00paTHYIOIPONOPLHOHAIBHBIE3aBUCUMOCTH, UX | ONMUCHIBATBXapaKTEPU3MEHEHHSIOTHOMBETNINHBIB3aBHCUMOCT
rpaduku.l nnepbona. U OT UBMEHEHUAPYT oM
I'paduxdysxmuny=x>. Pacno3naBarbBuabinzydaeMbeixpynkiuii. [lokaspiBaTbcxemar
Dynxmny=x2,y=x3,y=v/x,y=k:epaguuecxoe MY €eCKMII0JI0KEHHEHAKOOPANHATHONILIOCKOCTUT PahMKOB( YHKIL
. X HﬁBHﬂa:y:XZ,y:X3,
peuieHueypasHeHUtUCUCeMypasHeHUU.
y=Vxy=*
Hcnouab30BaTbPyHKIMOHANBHO-TPadHYeCKHE
NnpeAcTABJICHMS ISl PELICHUS U UCCIeI0BaHUS ypaBHEHUI
HCHUCTEMYPABHEHUM.
I[IpumensaThHuGPpOBbIEPECYPCHIIIANIOCTPOCHUITPAPUKOBHYHK
IAH.
IToBTOpEHUE [ToBTOpEHNEOCHOBHBIXIIOHATUHUMETOJOBKYPCOB 718 IIpumeHsATH CHOCOOBI  CPAaBHEHUSI YWCEN, BBIYUCIICHUM,
Ho000IEeHue KJIaCCOB,00001TIeHUE3HAHH. peoOpa30BaHUMBBIPAKEHUN, pEIIICHUSYPABHCHH.
(64) OcyecTBIASTHCAMOKOHTPOJIbBBINOJHIEMbIXICUCTBUMHT

CaMOITPOBEPKY pe3yJibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
MOCTPOCHU.
Pemars 3agmaum M3 peayibHONl  KU3HH, TPUMEHATH

MaTeMaTHYeCKUE3HAHMsI Ul PelIeHUs 3aJad U3 IPYTHux
PEIMETOB.

PemaTbTeKkcTOBbBIE32]a4U,CPABHUBATH, BHIOUPATHCIIOCOOBI
pelieHus3a1auH.

9 knacc(aemeneel02 )
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Ha3Banmuepa3snae
Ja

OcHoBHoOeco1epKaHue OCHOBHBIEBHABLIESTEILHOCTHOOYUAIOIIUXCS

(TembI)KYypCca

(4ucao4acoB)
Yucaa PaunonaneHbleuncna, uppayuonaivruvieuucia, Koneunvieubecko |PazBuBaTh TpeACcTaBJIeHHS O UYUCIAX: OT
UBBIYHCIEHU HeyHvledecamuunbleopoou. MuoxcecmeooeticmeumenbHvlXuuce MHOKECTBAaHATYPATHHBIXYHCEIJIOMHOXKECTBAIEHC
ol. J1; 0eticmeumenbHbleyUCIaKaKkOeckoHeuHbleOecamuynbleOpooy. | TBUTEIbHBIXUYHCE.
leiicTBUTENbHBIE | B3aumnooonosnaunoe O3HaKOMUTBHCSH c BO3MOXHOCTBIO
ymucaa MIPE/ICTABIICHUAICHCTBUTEIILHOTOUNCIIaKaK

OECKOHEYHOMAECITHIHONIPOOH,

(99) COOMBEMCMBUEMENCOYMHONCECNBOMOCIICMBUMETbHBIXYUCENU | TPUMEHSIThICCATUIHBICTTPHOIIKCHASIPAIIHOHATBHBIXHUPPAITHO

MHOXHCECMEOM MOYEKKOOPOUHAMHOU NPAMOLL.
CpasHenuedeticmsumensHbixuuces, apugpmemuieckueoecmeau
AcOetcmeUumenbHbIMUYUCTAMU.
[TpubmmxkEHHO3HaUeHHEBEINYMHBI, TOUHOCTHITPUOIMKeHUs. O
kpyrienueuncen. [ IpukuakanoneHkape3yibTaTOBBBIUUCICHHM.

HAJIBHBIXYUCECII.

3anucvieame, cpasHusamo u
oelicmeumenbHbleyucia.
BbInoHATH,COYETasTyCTHRICHITUCEMEHHBICTIPUEMBI, apUpMeTH
YyecKueAelCTBUSICPAIlHOHATHHBIMHUYMCIIAMU; HAX0 AU Th3HAUYCHU
SCTENEHENCIEIBIMUIIOKA3ATEIISIMUUKOPHEH;
BBIYHCJISTh3HAYCHUSYUCIIOBBIX BEIPOKCHHIM.
IonyyuThnpeacTaBjieHHEO3HAUNMOCTHICHCTBUTEILHBIXUUCE
BIPAKTHYECKONICATEILHOCTUYEIIOBEKA.
AHATH3UPOBATHUIEIATHBBIBO/bI(II0CJIECOBMECTHOT0AHAIN3
a) 0 TOYHOCTH MPUOTTNKEHUS JIEHCTBUTEIBLHOTO
YUCIIANPUPEIICHUH 3a/1a4.

OKpyrJsATh1eHCTBUTEIIbHBICYNCIIA, BBINOJIHATHIPUKUHIKYPE3Y
JbTaTaBBIYUCIICHUH, 0ll€eHKY3HAYECHU U CIIOBBIXBBIPAKEHUIA.
3HAKOMUTHCSICUCTOPUEHPAZBUTHAAMATEMATHKH.

ynopaoouueama
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YpaBHeHus JInnelinoeypaBHenue. PelenneypaBHeHUN, CBOIAUXCAKINHEN | OCBaUBATh,3alIOMHHATHLUIIPUMEHATHIpaguYecKHEMEeTOAbI
HHepPaBeHCTBA. HBIM. npu pelieHnn ypaBHEHUH, HEPABEHCTB u ux
YpaBHeHus KBanparHoeypaBHeHue.PerienreypaBHEHUN,CBOASIIUXCIAKKBA | CUCTEM(ITPUHEOOXO0AMMOCTHCOIIOPOHAAITOPUTMYUEOHBIX AEUCT
c npaTHbIM. BUKBagpaTHbIEypaBHEHHUS. BUH).
oJHoinepeM Ilpumepvr  pewenus ypasuenuu mpemvel Uu Pacno3naBarb1ienbienpoOHbICypaBHEHUS.
eHHoii(144) yemeEpmMolcmeneHeupasioHceHuemMHa Pemarn JINHEHHbIEe U KBaJIpaTHbIE YPaBHEHUH,
MHOdCUmMenu. YpaBHEHUS,CBOJAIIUECIKHUM, TPOCTEHIIINEIPOOHO-
PemenunenpoOHo- paloOHaIbHbIEYpPaBHEHUS.
paloHaIbHBIXypaBHEHH. PenienueTekcToBbIx3a1a4a IIpensaratb BO3MOXHBIE CIOCOOBI  PEIIEHHUS TEKCTOBBIX
are0OpanyecKuMMETOI0M. 3a/1a4,00CyK1aThb U XMPEIIAThTEKCTOBBIE3a1aYUPA3HBIMUCIIOCO0
amu.
3HAKOMHUTBCACHCTOPHEHPAZBUTHAMATEMATUKH
YpaBHeHus JluneiHOe ypaBHEHHE C JIBYMS [IEPEMEHHBIMU U €T0 OcBauBaTBLUNPUMEHATHIIPUEMBIPEIICHUSICUCTEMBIIBYXJIMHEIH
HHEPABEHCTBA. rpaduk.CuctemMaByXJIMHEHHBIXYpaBHEHUIICIBYMSTIEPEMEHHBI | BIXYpaBHEHUICIBYMATIEPEMEHHBIMUUCUCTEMBIABYX
MHH
Cucrembly eépelieHue. PerennecucTeMaByXypaBHEHUM,0ITHOU3KOTOPBIXJI |YPABHEHHI, B KOTOPBIX OJHO YpaBHEHUE HE SBISAETCSA
paBHeHH( WHEWHOE, aipyroe—BTOPONCTEIIECHH. JTUHEHHBIM(TIOBU3YAJIbHOM OTIOPE).
144) I'padmueckasmHTeprpeTanusacucTeMblypaBHeHHCIByMsiiepeM | M cmoJib30BaTh ) yHKITMOHATEHO-TpapUIecKue

CHHBIMH.
PCH_IeHI/IeTeKCTOBBIX3a,Z[a‘IaJ'IFC6paI/I‘IeCKI/IMCHOCO6OM.

IpeJICTaBICHUSIIsIpelIeHU IuM cCileI0BAHUslypaBHEHHCHCTE
M.

AHAJIM3UPOBATH TeKCThI 3ajad, peliaThb ux
anreOpanyeckKUMCoco0OM:  MepexoguTb  OT  CJIOBECHOM
GbopMyTUPOBKU yCIOBHS3aJaud K anrebpandyeckod MoAenu
nyTéM COCTaBIICHUS
CUCTEMblypaBHEHUH;pelIaThCOCTaBICHHYIOCUCTEMYYPaBHEHHIA;
HHTEPNPeTHPOBATH PE3YIbTAT.
3HAKOMHTBCSICHCTOPHEHPA3ZBUTUIMATEMATUKH
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YpaBHeHus HUucnoBbsleHEpAaBEHCTBAaUUX CBOMCTBA. Yurarh, 3anuCbLIBAaTh, MOHHUMATbh, MHTEPIPETHPOBATH
U JIuHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU U UX HEPABEHCTBA; UCII0JI30BATh CUMBOJIUKY U
HepaBeHcTBa.H petienne. CuCTEMbUIMHEHHBIXHEPABEHCTBCOAHOMIIEPEMEHHOMY | TEPMHUHOJIOTHIO. BBINOIHATBLIIPE0Opa30BaHUSIHEPABEHCTB, M CII0JI
epaBeHcTBa(16 HXpELICHUE. b30BaThJIAIIPE0OPa30BAHNACBONCTBAYHCIOBBIXHEPABEHCTB.
q) KBanpaTHbIeHEpaBEHCTBAaUUX PELIEHUE. Pacno3HaBaTbIMHEITHBIENKBAIPATHBIEHEPABEHCTBA.
I'padbmyeckas  wHTEpHnpeTanyss HEPABCHCTB H Pemiars,  JMHEHHBIE  HEPABEHCTBA, CHCTEMBI
CHUCTEMHEPaBEHCTBCIBYMS IEPEMEHHBIMH. JMHEHHBIXHEPABEHCTB,CHCTEMbIHEPABEHCTB, BKITIOYA
IOLIUXKBa/IPaTHOEHEPABEHCTBO, U PEIaTh UX; 00CYKAaTh
ITOJTy4ECHHBIE
pemenus. U300pakaTbperieHneHepaBeHCTBaCUCTEMbIHEPABEH
CTBHAUYNCIIOBOM MIPSIMOMH, 3allMChIBATH PEILICHUE
c MTOMOIIBFOCUMBOJIOB.
PemaTbKkBaipaTHBIEHEPABEHCTBA, UCIIOJIB3YSTpad UUECKUETPEC
TaBJICHHUS.
OcBauBaTh W NPHUMEHSITh HEpPaBEHCTBA IIpU
PELIEHUMPA3INYHBIX 33144, BTOMUYUCIIEPAKTUKO-
OPUEHTHUPOBAHHBIX.
DyHKIUN Kanparnunasdynkuus,eérpapukucpoiicta.Ilapabona,koopau| PacnoznaBaTh BH/JIbI H3y4aeMBbIX GbyHKIMIT;
(16u4) HaThI BEPIIMHBI TapadO0JIbl, OCh CHMMETPUH WJIIOCTPUPOBATHCXEMATHYECKH, O0OBSICHATH PACIIOJIOKEHUE

napabouibl. CTeneHHble() yHKIIMMCHATYPaIbHBIMUIIOKA3aTEIIMU

2u3, uxrpaguKuu CBOMCTBA.
I'padukudynkumii:y=kx,y=kx+b, y=ax?,y=ax3y

=Vxy=.

X

HAa  KOOpAMHATHOMIIOCKOCTHrpadhuKoBOYHKIMHABUIA: Y=KX,y=
kx+b,,y=ax?, y=ax3,

Yy=vX,y=  B3aBHCHMOCTHOT3HAYEHUIKOIPPUIMEHTOB;
X

ONHUCHIBATEUXCBOMCTBA.
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Pacno3naBaTbKBaIpaTHYHYIO(QYHKIUIONO(POPMYIIE.
IIpuBoAMTHIPHUMEPBIKBAPATUYHBIX3aBUCUMOCTENN3pEAbHON
KU3HU, PU3HKH, TEOMETPHH.

BoisgBasTh u 00600m1aTh 0COOCHHOCTH rpaduka
KBaJPaTHIHOHPyHKIIHY=ax>+0X+C(IpHHE06X0MMOCTHCHATIPA
BIISTFOIIIEUTIOMOIIIBIO).
Crpoutbun3odpaxarbcxeMaTH4eCKUTPaQUKIUKBAAPATUUHBIX (]
YHKIHI, 33 1aHHEIX OpMyTaMuBHIay=ax?, y=ax>+q,y
=a(x+p)?,y=ax?+bx+c(mpuHeo6X0 AMMOCTHCBH3YaTbHOHOMOPOA).
AHaJIM3MPOBATHUIIPUMEHATHCBO CTBAN3YUEHHbIX()YHKIUN T
SUXIOCTPOEHHUS,BTOMYHCIIECTIOMOIBIOIIM(PPOBBIXPECYPCOB.

YucaoBbienocaeno
BATEJILHOCTH
(154)

TloHsATHEYNCIIOBOMIIOCIIEIOBATEILHOCTH.

3amaHuenocne0BaTeIbHOCTUPEKYppEeHTHOH popMyToiindopm

yJIOW N-ro4JIeHa.

ApubmernueckasureomeTpuueckasnporpeccun. opmymsin-
rowieHaapu(hMeTHIECKOUUTECOMETPUIECKOUTIPOTPECCUI,CYMM

BITIEPBBIXN YJICHOB.

H3zo6pasicenue Y1eH08
UeeoMempuyecKoUnpocpeccutimoykamu
NJIOCKOCTU.

Jlunetinviii U 3KCHOHEHUUATbHDLU
pocm. CodjcHblenpoyeHmol.

apugmemuueckoti
HAKOOPOUHAMHOU

OcBauBarthb 4 INPUMCHATDH HNHACKCHBIC 0603HaquI/I$[,
CTPOMTHbPEYEBbIe  BBICKA3bIBAHUS C  HCIIOJIb30BaHUEM
TE€PMHUHOJIOTHH,CBSI3aHHONCIIOHATUEMIIOCIIEIOBATEILHOCTH.
AHanuzupoBaTbpopmyayn-
rOYWIEHANOCIe10BaTEIbHOCTHHIIMPEKYPPEHTHYIO(DOPMYITyHBBIY
UCJASTBYWIECHBIIOCIIE10BATEIbHOCTEH, 33 JTAaHHBIXATUMU (DOPMYIIaM
1. Y CTaHABJIMBATB3aKOHOMEPHOCTBBIIOCTPOSCHUUIIOCIIEI0BATE
JIbHOCTH,ECIIMBBIINCaHbIIIEPBBICHECKOIBKOECEWICHOB.
Pacno3snaBaThapupMeTHIECKyIOUT€OMETPUUYECKYIOIIPOIPECCHH
IpU pa3HbIXCIIOCO0AX3aJaHMs.
PemaTs3anauncucnonb3zoBanueMpopmyIin-
roujieHaapu(pMeTHIeCKOHUTeOMETPUYECKOUITPOrPECCUi,CyMMBI
HEePBHIXNUIEHOBCONOPOHHACTIPABOYHYIOMH()OPMALIUIO.
H306pa.ucambwzeHbanCJzedoeameﬂbnocmumoqmmuﬂakoop()uﬂ
aAmHOUNIOCKOCMU.
PaccmaTpuBaTbIpUMeEPBINPOLECCOBUABICHUHU3PEATBHOMKI
3HU, WIITIOCTPUPYIOLIMEM3MEHEHHeBapUpMeTHUeCKOUITporpeccu
U,BI€OMETPUUECKOUITPOT PECCUU;U300padtcams
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COOMBEMCcmayIoUWUe3a8UCUMOCMUSPAPUYECKU.
PemaTbnpocreiinue3agaum,cBI3aHHBICCUNCIOBBIMUIIOCIICIOB
aTeJII)HOCTSIMI/I,BTOM‘-II/IC.HGSa[[a‘-H/H/I?;peaJIBHOﬁ)KH3HHCHCHOHBBOB
AHUEMITU(POBBIXTEXHOJIOTHUI(IJICKTPOHHBIX

Ta0IUI, rpa@UIECKOTOKATBKYISATOPAUT.IL. ).

Pewampy 3a0auu Ha ClOdCHbIE NPOYEHMbl, 6 MOM HUC/e
3a0a4uU3peaIbHOUNPAKMUKU(CUCTONb308AHUEM KATLKYIAMOPA,).
3HAKOMUTBCSICHCTOPH e PA3BUTHIMATEMATHKH.

IToBTOpPEHUE,000
OlmeHne,cucTeMa
TH3aNUSI3HAHUI

1
(18)

YucnanBbluucjaeHns (3arn1ch,CpaBHEHNE, IEUCTBUACACHCTBUT
€JIbHBIMU YK CIIAMU, YU CIIOBASTIPSAMAs;TPOLIEH T, 0THOIICHHUS,
MIPOTIOPIINY; OKpYTJICHHE, npuOIMKeHue,
OLIEHKA;PEIIEHUETEKCTOBBIX
3aauaprupMeTUIECKUMCIIOCO00M).

Anredpanyeckue BbIpasKeHU sl
(IpeoOpazoBaHKEATeOpandeCKIXBBI

PaKEHMI, IOTTYCTUMbIC3HAYCHUS ).

@D yHKIUN(TIOCTPOEHUE,CBONCTBAN3YyYEeHHBIX(DYHKITUH ;rpadud

€CKOepelIeHHe YPAaBHEHUN UUXCUCTEM).

OnepupoBaTh TNOHATHUSAMHU. MHOXECTBO,
MI0JIMHOKECTBO,0NepallMMHAIMHOKECTBAMM ;i

CI0J1b30BaThIpadUUeCKOETIPEACTaBICHUEMHOXKECTBAISIONIICAH

USIpeaNbHBIXIIPOLIECCOBUSABICHUN, TIPU PELLIEHUH 3a7a4 U3

JIPYTUX y4eOHbIX

peIMETOB. AKTYaIN3HPOBATHTEPMHUHOJIOT HIONOCHOBHbIeA el

CTBHS,CBA3aHHbIECYHCIAMU :HATYPAITbHOEUHCIIO,IIPOCTOECUCOCT

aBHOEYHCIIA,

JEMMOCThHATYPAIbHBIXUHUCEN, IPU3HAKUAETUMOCTH, IEI0EUHUCIT

0,MOJy/TbUKNCIa,00bIKHOBEHHASUIECITUUHAS APOOU, CTAHAAPTHBI

HBHIUUCTA, apUPMETHICCKUNKBAIPATHRIHKOPEHD.

BoInoJHATHAel cTBHS,CPABHUBATHUYIIOPSA04MBATH YK CIIA, TP

€/ICTaBIATHYNCIAHAKOOPAMHATHOMIIPSIMOM,OKPYTIISITHUNCIIA; BbI

NOJHATHIPUKHIKYHOLEHKYPE3yIbTaTaBbIYMCICHUH.

Pemiath TeKkcTOBBIE 32/1a4M apU(PMETUIECKIM

croco6oM. PemiatbnpakTu4ecKkue3aaayum,co1epKaifuenporneHtT

bI,JIOJIN, 9aCTH, BBIPAKAIOIINE3aBUCUMOCTH :CKOPOCTh—BpeMs —

paccTosiHUe,[ICHa — KOJIMYEeCTBO —
CTOUMOCTh,00BEMPA0OTEI — BpeMs —
MIPOU3BOIUTENBHOCTHTPYIA.

Pa3ouparnb peanbHbIe YKU3HEHHBIE CUTYaIluH,
(opmyIMpoBaTHUXHAS3BIKEMATEMATHKN, HAXOAM ThPEIICHUE, TP
UMeHssIMaTeMaTH4YeCKHifanmapar, HHTEPNPEeTHPOBATH
pe3ynabTaT

OHepI/IPOBaTLHOHﬂTI/IHMI/I . CTCHGHBCL{CJ’IBIMHOKa3aTeHeM,apI/I(I)
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METHYECKUMKBAIPATHBIMKOPEHb, MHOTOYJIEH,

anreOpanyeckasipoOb,TOKIECTBO.
BbINoJHATHLOCHOBHBIEIEH CTBHUS :BBITOHATEPACUETHITOGOPMY
JamM,IIpeoOpa3oBBIBATHIIEIIBIC, IPOOHO-
paloOHaTbHBIEBBIPAXKECHUSUBBIPAKEHUICKOPHSIMU, PEATH30BbIBA
ThPa3J10KEHUEMHOTOUIEHaHAMHOKUTEIN, BTOMYHCIIECUCTIONB30
BaHHEM(OPMYJIpa3HOCTUKBAAPATOBUKBAPATACYMMBI u
pazHoCTH (c OTIOpoit Ha CIIPaBOYHYIO
WH()OPMAIIHIO);HAXO AU THAOMYCTUMbIE3HAYEHUATIEPEMEHHBIX ITIS
JpOOHO-pallMOHAIBHBIX BBIPAXKEHUHN, KOPHEIL.

MopneaupoBaTbC MOMOTIBIO(OPMYIpeaTbHbIC
MPOLIECCHINUSBIICHUS.

OnepupoBarh mnoHATHAMH: GyHKUMS, Tpaduk GYHKIHH,
HYJIUG YHKIIUU, TIPOMEKYTKU3HAKOIIOCTOSIHCTBA, TPOMEXKYTKHUBO3
pacranus, yOBbIBaHUSI, HauOoJiblllece W HaUMEHBIIee
3HAYCHUSI)YHKITUH.
AHAIU3UPOBATH,CPABHUBATh,00CYKAaThCBOWCTBA(PYHKITUH,
CTPOUTBHUX IpaduKH.

OnepupoBaTbNOHATUSIMU TIPSAMASTIPONIOPLIUOHATIBEHOCTH,00paT
HasIPONOPLUHUOHABHOCTb, IMHEHHASPYHKIUS, KBaApaTHUHasA D yH
KIus, mapabosia,runepoosa.
Hcnonb3oBaTbrpa@ukusionpe1eeHUsICBOMCTB, TPOIIECCOBU3
ABHUCHUMOCTEH, [UISIpEIeHUA3a1a4 N3P YT UXydEOHBIXITPEIMETOBU
peabHOKU3HI;MO/1eJIMPOBATHCIIOMOIIBIOTpadUKOBPEaIbHbIC
MIPOLIECCHI USBICHUS.
BoipaxatbdopmyiaMU3aBUCUMOCTUMEKTYBETMYHHAMHU.

TEMATHYECKOEIINIAHUPOBAHUEYYEBHOI'OKYPCA«'EOMETPUS» (IHIOT'OJAMOBYYEHMUSA)

7 knacc(He Menee 68 )
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HasBanuepa

OcHoBHoOecoep:kaHNe OCHOBHBICBH/IbI/1ESITEIbHOCTHOOY YA 0L XCH
31esa(TeMbl)
Kypca(4uciio
4acoB)
IIpocreiimme IIpocTeiimmereoMeTpudeckue 0ObEKThI: TOUKH, IPSIMBIE, T4 | DOpMYJIMPOBATHOCHOBHBICTIOHATHINOTIPEICTICHUS.
reoMeTpuyecKkme | MyrJjibl,MHOTOYrOJIbHUK,JIOMaHas. PacnozHaBaTh  M3y4YeHHbIE  TE€OMETpUYECKHE  (PUTYpHI,
¢urypsi CMeXHbIeUBEPTUKATIbHBICYTJIBI. onpeAeJsATb HX B3aUMHOE pACIOJIOKEHHUE, BbINOJIHATH
HUX CBOMCTBA. PabGoTacnpocreiimmmuaepTexamm. 4epTEKIOYCIOBHIO3a1a4H(CUCTIOIH30BAHUEMCMBICTIOBOM
N3mepenue N3mepennennHeHHbIXUYTI0BbIXBEINYMH, BBIUYMCIIEHUE OTIOPBI:HaBO IS EBOIPOCHIN/ UITHAITOPUTMayd€OHbIX
reOMeTPHYECKHX | OTPE3KOBUYIJIOB. necTBuil).
BeJIUYHUH [lepumerp u  mmomans  ¢uryp, coctaBieHHbIX  u3|IIpoBOAMTBLIPOCTENIINENIOCTPOCHUSICTIOMOIBIOLUPKYISH
(14q) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepATHINHEIHBIENYTIOBBIEBETMUYNHBIT€OMETPHUECKUXH
MPaKTUYECKUXOOBEKTOB.
Onpeneasitb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOAUTHIPYOYIOOIIEHKYHUX Pa3MEPOB.
PemaTp3aauriHaBbIYMCIICHUETTMHOTPE3KOBUBEIINYNH
YTJIOB.
Pemarp3agauriHaB3aMMHOEPACTIONIOKEHUET€OMETPUUECKUX
buryp.
IIpoBoanTh KIaCCUPUKAIUIOYTIOB, BBIYUCASATHINHEIHHbIE U
YIJI0BBIEBETUYHUHBL, IPOBOAUTHHECI0KHbI€HE00X0JUMbIe
JI0Ka3aTeJIbHbIEPACCYKICHUSI.
3HAKOMUTHCACUCTOPUEH PA3BUTUAT€OMETPHH.
TpeyrojbHukn IlonsTie O  paBHBIX  TPEYroJbHUKAaX W  IepBUYHLIEC | Pacmo3HaBaThbIapbIpaBHBIXTPEYTOJIbHUKOBHATOTOBBIX
(224) MIpeICTaBICHUSIOPABHBIX(KOHTPYIHTHBIX ) purypax. Tpu yepTexax(CykazaHueMIPU3HAKOB)IPUHEOOX0JUMOCTHC

MIPU3HAKAPABEHCTBATPEYTOJbHUKOB.
[Ipu3Haku  paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBONCTBOMEINAHBIIPAMOYT OJIbHOTOTPEYTOJIBHUKA.
PaBHOOe1peHHBIENPAaBHOCTOPOHHUETPEYT0JIbHUKU. [Ipr3HaKu
HCBOMCTBAapPaBHOOEPEHHOTOTPEYTOJIbHHUKA.
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BHU3YyaJIbHONOIIOPOH.

BbiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB)U3PABEHCTBTPEYT OJILHUKOB.

®opmMyIHpPOBaATH OTIPEIEIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, IPSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO,




[TpoTHBOOIBIIEHCTOPOHBITPEYTOJIEHUKAICKUTOOIBIIUN I
yTOlL.

PaBHOCTOPOHHETO TPEYrOJbHUKOB;, OWUCCEKTPHCHI, BBICOTHI,
MEIUaHbl TPEYTOJbHUKA; CEPEIMHHOrO  MEPIEeHIUKYISIpa

[IpocTenmme HepaBeHCTBA B TI'€OMETPHUH.
Hepasencmeompeyzonvnuxa. Hepasencmeo
JIOMAHOII.

[IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIIIOM B
30°.ITepBBIECTIOHATHAOI0KA3aTENBCTBAX

Br€OMETPHH.

OTPE3Ka;[IEpUMETPATPEYr OJIbHUKAIPUHEOOXO0AUMOCTUCOTIOPOi
HAQJIrOPUTMIIPABUIIA.
®opMyIHPOBATHCBONCTBAUIIPU3HAKMPABHOOEIPEHHOTOTPEYT
OJIbHUKA.

Crpoutp  yeprexu, pemiaThb
HAXO0/IEHUSPaBHBIX TPEYrOJIbHUKOB.
IIpuMeHATHIPU3HAKUPABEHCTBAIPSIMOYT OJIbHBIXTPEYT OJIbHUK
0BB3a/1a4ax(CHUCII0Ib30BAHUEMCMBICIOBOHONIOPHI:HABOAALIUEB
OTIPOCHIN/UIHAITOPUTMAYIEOHBIX IEHCTBUIA).

Hcnoab3oBarh 1HUPPOBbIE pecypchl I HCCIe0BAHUSA
CBOMCTBU3YyYaeMBIXUTYD.

3HAKOMHUTBCSACHCTOPHEH Pa3BUTUATEOMETPHUH.

3aJlav9dM C IIOMOIIBIO

IMapajseabHbie
npsiMbie,

CyMMAayIrJoBTpe
yrojibuuka(14u

)

[TapannensHbIeIpMBIE, MXCBOMCTBA. HakpecTiexaiiue,cCooTBET
CTBCHHBIE ¥  OJHOCTOpPOHHWE  yIJbl  (0Opa3oBaHHBIC
MpHUIepeceYeHNUIapaIeTbHBIXITPSIMBIXCEKYIIIEH ).
[Ipu3HaknapaiienbHOCTUIIPSIMBIXYePE3PaBEHCTBOPACCTOSIHHIMA
OTTOYEKOJHOUIIPSAMONI0BTOPOUTIPAMO.

Cymma yIJIOB TpeyrojbHuKa u
MHOTOYT0JIbHUKA. BHELITHUE YTIBITPEYroJIbHUKA

®opmyaupoBaTh TMOHATHE TMAPAJUICTBHBIX  MPAMBIX,
HAXOAUThIIPAKTUYECKUETIPUMEPHI.
HN3yuarsp CBOMCTBa YIJIOB, 00pa3oBaHHBIX npu

nepecedyeHUUIAPAIIICIbHBIXITPSMBIXCEKYILIEH
IIpoBoguThaOKa3aTEILCTBA. DOPMYIHPOBATHTEOPEMYIIApA
JUIETTbHOCTUIBYXIIPSAMBIX CIIOMOILbIOYTJIOB,00pa30BaAHHBIXIIPUIT
€pPECeYCHUMATUXIIPSMBIXTPETHEUTIPSMOIA.
BoiuncasTe CyMMy YIJIOB TPEYTOJbHUKA U
MHoOroyroisHuka. HaxoautbuncinoBsie  u
OyKBEHHbBIC 3HAYCHUS YIJI0B
BI€OMETPHUECKUX33a4aXCUCIIOIb30BAaHUEMTEOPE
MOCYMMEYTJIOBTPEYT OJIbHUKAaUMHOTOYTOJIbHUKA.
3HAKOMHUTBCSCUCTOPHEH PAa3BUTUATCOMETPHUH.
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Oxkpy:kHOCTH

U KPYT.
I'eomeTpuueckue
MOCTPOEHHS
(144)

OKpyXHOCTb,XOPABIUANAMETPbI, uXcBoMcTBa. KacareapHaskokp
y’)KHOCTH.OKpYKHOCTb,BlIucaHHasABYroi./ lonamueol M T, npum
eHeHueszaoauax. buccekmpucaucepeOunuvliinepneHOUKyIApKa
K 2eomMempudecKkuemMecmamoyex.
OKpyXHOCTb,0IUCAaHHAIOKOJIOTPEYroJIbHUKA. BrincanHass

DopMyJIHPOBATHLONIPEIeIeHH :OKPYKHOCTH,XOPABL, AMAMETP
auKacaTeJIbHOUKOKPYKHOCTU. U3y4aThbUXCBONCTBA, IPU3HAKY, C
TPOUTH YEPTEKHU.

HccaenoBarb, B TOM 4uCIE HCHOAB3YS UU(POBbIE
PeCYpPChI:OKPYKHOCTb,BIIMCAHHYIOBYI OJI;LIECHTPOKPYKHOCTH,

TPEYroJbHUKOKPY>KHOCTb.
Ilpocmetiwuezadavunanocmpoetue.

BIIHCAaHHOMBYTOJI;paBEHCTBOOTPE3KOBKACATEILHBIX
Hcnonvzosamvmemool MTonsdoxazamenbcmeameopemo
nepeceyeHuUOUCCeKmpucy2i108mpey20abHUKAUCEPEOUHHBLX
NePNEeHOUKYIAPOBKCMOPOHAMMPEY20TbHUKACNOMOUBIO

I'MT.

OBiageBaTb NOHATUAMHM  BIMCAHHOW W ONHMCAHHOMU
OKPY)KHOCTEH TpEyrojbHHKA, HAXOAUTh IIEHTPHl ITUX
OKPYKHOCTEHCONOPONHAAITOPUTMIIPABUIIA.
PemaTh0CHOBHBIE321aYMHATIOCTPOEHHE: yTIIa,PABHOTO
JTAHHOMY;CEpEIMHHOT OTIEPIIEHIUKYIISIPAIaHHOTOOTPE3KA;
NpsAMOM,  MOPOXOJAlled  4Yepe3  JaHHYI  TOYKY U
MePIEHANKYIIPHONTAHHONTIPSIMO;0MCCEKTPUCHITAHHOTO
yIia; TPEYroJbHUKOB 10 PA3JW4YHBIM 3JEMEHTaM IIpHU
HE00X0IMMOCTHCHAIPABIIAIOIEHTIOMOIIIBIO.
3HAKOMHUTBLCACUCTOPHEH Pa3BUTUATCOMETPUM.

IToBTOpEHHUE,
00001IeHHE
3HAHMH

(44)

[ToBTOpEHNEN0000IEHNEOCHOBHBIXITOHATUIMMETOI0OB
Kypca7kiacca.

PCHIaTb3alla‘II/IHaHOBTOpeHI/IC,I/IJ'IJ'IIOCTpI/I];)YIOH_[I/IeCBSI?)I/I
MCKAYpPa3ITUYHBIMUYACTAMUKYpPCA.

8 kmacc(HemeHee 68 )
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Ha3Banmuepa3snue
Ja

OcHoBHoOecoOIepKaHue OCHOBHBIEBHABLIESTEILHOCTHOOYUAIOIIUXCS
(TembI)Kypca
(4ucao4acoB)
YerpipéxyroabHuk | [lapamnenorpamm,eronpusnakuncoricrea. Yactaplecnyyannapa | U300pakaTbHHAX0AUTHHAYEPTEKAXUETHIPEXYTOJIbHUKUPA3H

U

JUIEJIOTPaMMOB (IpAMOYTOJILHUK, pOMO,

KBajpar), HX

bIX BUJOB U UXDJICMCHTHI.

(124)

npusHakuucBoiicTBa. Tpanenus. PaBHoOOKasTMIIPsIMOYTOJIbHASITPA

TIEIIHUH.
Yosoenuemeouanwi.l{enmpanvrascummempus

DopMyJIHPOBATHLONIPEIeIEHH S : [TapAILIEIOTr paMMa, IPSIMOYT
OJIHMKA, pomOa, KBaJpara, Tpaneuuu,
PaBHOOOKONTpAIEUH,IPSIMOYT OJIbHOUTpATICIIUH.
Hcnosib30BaTbIpHPEIICHUMIIPOCTEHIINX3AAAYIPU3HAKA U
CBOMCTBA: napajuIeIorpaMma,
psIMOYTOJIbHUKA,poMOa,KBaipaTa, Tparnenun,paBHOO0OKOUTpa
MU, IPSIMOYTOJIbHOUTpATIeINH.
IIpuMeHATBEMETOAYIBOCHUAME INAHBITPEYT OJIbHUKACOTIOPOH
HAaJITOPUTMIIPABUIIA.
Hcnoab3oBaThLin(poBbIEPECYPCHIUIANCCIIEIOBAHUSICBONCTB
n3y4aeMbIXPUryp.
3HAKOMUTHCACUCTOPUEHPA3BUTHAT €OMETPHH.
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Teopema
danecaun
TeopeMa
OIPONOPLHOHAJIb
HBIX
0Tpe3Kax,no100H
bleTPeyroJIbHUKH
(154)

Teopema Daneca u meopema o NPONOPYUOHATLHBIX

ompesxax.CpeiHssa TUHUS TpeyroJibHUKa. Tpamnenus, eé

cpenuss nuHus./[ponopyuonansvHvle ompesKu,
nocmpoenue
YyemeEpmo2onponoOpYUOHAILHO200MPEIK

a.

Ceoticmeayenmpamaccempey20ibHuKe.

IlooobHnble  mpeyzonbHUKU. Tpu  npusnaka
noodobusampeyzonbHukog.IIpakTHaecKkoenpumMeHe

HUE.

IIpoBoANTH MOCTPOECHMS C MOMOIIBIO LUPKYJIS U JIMHEHKU
CHUCIIOJIb30BaHueTeopeMblParecanTeopeMbIONPONOPLUOHAIL
HBIXOTPE3KaX,CTPOUTHYETBEPTHIMITPONIOPLUHUOHAIBHBIHOTPEZ0
KCOIOPOHA3PUTEIbHYIOHATJIITHOCTb.

HaxoauTh 1nono0HbIe TPEyroJbHUKM Ha TOTOBBIX YEPTE)KAX
CyKa3aHUEMCOOTBETCTBYIOIUXIIPU3HAKOBIO0OMAIPUHEOOX
OJIMMOCTH CBU3YaJIbHOU OMOPOHA.

Pemate 3amaum  Ha  1OJOOHBIE  TPEYrOJBHUKH  C
MOMOUIBIOCAMOCTOSI TEIBHOTONIOCTPOCHUAUEPTEKEHMHAX 0K e
HUSIO0/100HBIXTPEYT 0JIbHUKOBIPUHEOOX0IMMOCTHCHAITPABIIS
IOIIEHTOMOIIBIO.

IIpoBoanTH A0Ka3aTebCTBA c HCIOJIb30BaHUEM
MPU3HAKOBII0100Us HECJIOKHBIXT€OMETPUUECKHUX3a1au
COTIOPOMHAANTOPUTMYUYEOHBIXICUCTBUH.
IIpuMeHATHIOTYYEHHbIC3HAHUATIPUPEICHUUT€OMETPHUUECKU
X " IIPAKTUYECKHAX 3a1a4 pu
HE00X0IMMOCTUCHAIIPABIISAIOIEH TOMOIIBIO.
3HAKOMHUTBLCACUCTOPHEH Pa3BUTHUATCOMETPUH.
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IInomans. [MousiTHe0000ImEeHTEO PUUTLIOIIAH. OBjageBaTh  NePBHYHBIMH  NpeICTABJIEHUAMH 00
Haxoxnenuena DopMyIBLUIANIOIAAUTPEYTOJIbHUKA, TapajuienorpaMma. Omuxo | o0mendTeopurIuiomaai(Mepsl ), popMyJIHpOBaTHLCBONCTBAILT
omaaeiTpeyroua wenue naowaoer mpey20n1bHUKO8 c 00uyuM | OAJIU, BBISICHATBMXHAT IS IHBIIA CMBICIL.
bHUKOB OCHOBAHUEMUTUODWEll BbICOMO. [TpuMeHATH(GOPMYIBIIIIONIAIMTIAPAIIIEIOTPAMMA, TPEYT OJIbH
" Bviuucnenue naowaoei cnoxcnvix  @ueyp uepe3 paszbueHue | NKa,TPANEMUCONIOPOHHACIPABOYHYIONH(OPMALHUIO.
MHOTOYTOJIBHBIX( | Hauacmuu 0ocmpoeHue. I[IpumeHnsaTH bopMyJbl iouiaau
Uryp. [TnomagudurypHakieryatoitdymare. BBIITYKJIOTOUYETHIPEXYTOJIbHUKA yepes
Ilnomamunmonoon |Ilnomanu mogoOHBIX ¢uryp. Beramcienue muiomaaei. 3amayu | IMaroHaIn u yroa MEXY HHUMH
bIX puryp(144) CTIPAaKTHYECKUMCOIepKaHUEM. Peutenue3adaicnomoubionemoo | CONoporHacIpaBOUYHYIOUH(POPMALIHIO.
agcnomo2amenbHol NIowaou. Haxoautemiomanupuryp,n300pak€HHbIXHAKIETYaTOMOyMa
re, MCMOJIb30BaTh pa30ueHNe HAa YacTU U
noctpoeHue. PazonparbnpuMepbInCOIb30BAHUSBCIIOMOTaT
ebHOUIUIONIAIN JUIAPEICHNS T€OMETPUUECKNX3a1ay.
Haxoauth 1utomanm mnoaoOHbIX ¢uryp ¢ omnopoi
HACIPaBOYHYIOMH(OPMALIHIO.
BbIYucasITh IUIOIAAN PA3IMYHBIX MHOTOYTIOJIbHBIX
¢uryp.Pemarb3agaunya
IUIOINAbCIIPAKTHYECKMMCOAEPKaHUEMITOCIIECOBMECTHOTO
aHaJu3a.
Teopema TeopemalIudaropa,eénokaszarenscrBounpumenenue.Oopataaar | @opmynuposarbreopemylludaropa, uenoabp30BaTheEBIPAKT
Mudgaropa eopemalludaropa. NYECKUXBBIYUCIICHUSIX.
HHAYAJIATPUTOH OnpezneneHneTpUroHOMETpUYECKUX(PYHKIMHOCTPOr0yIJia, TpUro | BinagerbnoHATHSMUTPUTOHOMETPUYECKUXPYHKIIUHOCTPOTOY
omerpun(104) HOMETPUYECKUECOOTHOLICHUSBIIPAMOYTOJIBHOMTPEYroJIbHUKE. O | 113, POBEPAThUXKOPPEKTHOCTD.

CHOBHOETPHUTOHOMETPHYECKOCTOXKIECTBO.
COOTHOIICHUSAMEK TYCTOPOHAMUBITPSIMOYT OJIbHBIXTPE YT OJIbHUK
axcyrinamus45°u 45°,30°u60°.

BBIBOANTHTPUTOHOMETPUYECKHECOOTHOLICHUSABIIPSIMOYT OJIb
HOMTPEYr0JIbHUKECOIOPOHHACTPABOUHYIOMH(POPMALIHIO.
HcciienoBaThCOOTHOMICHUAMEXK AYCTOPOHAMUBIIPSIMOYT OJIbH
BIX TpeyrojibHUKax ¢ yraaMmu B 45° u 45° 30°
n60°cHaIpaBIISIOIEH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
OCHOBHOETPUTOHOMETPUYECKOE TOKIAECTBO AJIs

HAXOXXJECHUACOOTHOLICHUA  MEXIY
TPUTOHOMETPUUECKUMHU
GYHKIMAMHUPA3TUUHBIX OCTPBIXYIJIOB C
OIOpoN  Ha CIIPaBOYHYIO
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UH(OPMAILIHIO.

IIpuMeHsITH 1OJydEHHBIE 3HAHUS U YMEHUS IIpU
pelIeHUHUITPaKTHYECKUX3a1au(TIPUHE00X0IMMOCTHCOTIOPOHA
ITOPUTMITIPABUIIA).

3HAKOMUMTBCSACUCTOPHEN Pa3BUTUATEOMETPUH.

YrabiB BrnncanHbIeHIIEHTPAIbHBIEYTIIBL, YTOJIMEXK TyKacaTeIbHONN @ opMyJIHPOBATHLOCHOBHBICOTIPEICTICHHS,CBI3aHHBIEC

OKPY’KHOCTH. XOPJIOH. yriIlaMUBKPYyTe(BIUCAHHBINYTOJI,IICHTPATLHBINYT0I).

Bnucannbie VYTIBIMEXTyX0pIaMUi UCEKYIITUMH. HaxoauTbBIMCaHHBICYTIIBL,0MUPAIONAECIHAO THYIYTY,

HONNCAHHbIE BrnucanubsienonucaHHbIeUETHIPEXYTOIbHUKU, UXTIPU3HAKHT BBIYHCJISATHYTJIBIC TOMOIIBIOTEOPEMBIO BIUCAHHBIXYTIIAX,

YeThIPEXyroJbHUK |CBOicTBA. [IpuMeHeHHWe OSTUX CBOWCTB TMpU  PEHICHUU | TEOPEMBIO BIIMCAHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O

U. TeOMETPUUECKIX3a/1a4. [EHTPATHHOMYTJIC TIPH HEOOXOIUMOCTH C BHU3yalbHOU

KacartenbHble B3anmHoe pacrnonokeHue IBYX OKpyxkHoctei. Kacanue | omopoi.

KOKPY>KHOCTH. OKPY>XKHOCTEH. HccnenoBarb,BTOMYNCIECTIOMOITLIONU(PPOBHIXPECYPCOB,

Kacanue BIMCAaHHBICHOTTMCAHHBICYETHIPEX YT OJILHUKH, BLIBOAMTHHX

OKpY’KHOCTeH CBOMCTBAMIPHU3HAKUIIOCIECOBMECTHOTOAHAIN3A.

(139) HNcnonb30BaTh3THCBONCTBAUTIPU3HAKUITPUPEILICHU U
3a/a4.

IloBTOpEHHE, [ToBTOpEHNEOCHOBHBIXIIOHATUIHUMETOJOBKYPCOB U8 PemaTp3a1aunMHaoBTOPEHUE, UILTIOCTPUPYIOILIHECB3H

00001meHne KJIaCCOB,000011IeHEe3HAaHUA. MEXypa3InYHbIMUYACTIMUKYPCA.

3HAHMH

(44)

9 knacc(He MeHee 68 )

HazBanuepa3snae
Ja
(TeMBI)KYypCa
(4Huc109acoB)

OcHoBHOeEcCOEpKAHNE

OCHOBHBICBHABLIEATEILHOCTHOOYYAOIINXCS
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Tpuronomerpusi. |Omnpenenenue TpUroHomerpudeckux ¢GyHkiui yrino or 0°| dopmyaHpoBaTHONpeneIeHUI TPUTOHOMETPUICCKIXPYHKIT
Teopembikocuny | 10180°.Kocunycucunycnpsmoroutynoroyria. TeopeMakoCUHYC | HUTYIBIXUIPSMBIXYTTTOBCBU3YaTbHOHOIOPOil. DOpMyInpoBaT
COB HCHHYCOB. oB.(O000mEHHasT ) TeopeMacHHYCOB(CpaTnyCOMONMCAHHOMOKPY | b TeopeMy KOCHUHYCOB u TEOpeEMY CHHYCOB
Pemenuerpeyro XKHOCTH ). Hax ok IeHuEe IITMHCTOPOHUBEITUYHHYTIIOBTPEYTOJILHUK | (CPalnyCOMOIMCAHHON OKPYKHOCTH).
JIbHUKOB(164) OB. PemaTbTpeyroabHUKUCOTIOPOHAAITOPUTMYYEOHBIXICHCTBU
dopmyna IIOIIAAM TPEYroJbHUKA 4Yepe3 JBE CTOPOHBI U |H.
yronMexxay Humu. @DopMmyna TUIOMIATM YETHIPEXYTOJbHHKA | PenraThnpakTuyecKne3aiauu,cBOAsIIHeCI KHAX0KIEHU 10
Yyepe3 eroIMaroHaiu nyroJMexIyHUMH. Pa3IMYHBIX?JIEMEHTOBTPEYT0J1bHUKA.
[IpakTHueckoenpruMeHEeHHET0Ka3aHHBIXTEOPEM.
IIpeodpa3oBanue |/lonamue 0 npeobpazosanuu OcBauBaTsnonsituenpeoOpazopanusnogoous. UcciiegoBarnb
noxoous. nooodus. CoomeemcmeenHvlesnemeHmovino0o0 bl OTHOLIEHHE JMHEWHBIX 3JIEMEHTOB ¢buryp
Metpuyeckuec xguzyp. npunpeoOpasoBanuu  noao6us.  Haxogutb  mpumepsl
OOTHOLIEHHUS TeopemaonpouzsedeHuUOmMpe3K08xX0po, meopemMaonpousgedeHuu |1o100us BOKpYKaroIehH1eHCTBUTEIbHOCTH.
BOKPYKHOCTH( ompe3KosceKywux, meopemaokeaopamexacamenvrou.lIpumenen | Boigooumsuw MempuuecKkue COOMHOWEHUS. medxHcoy
104) uespeueHuUceoMempuiecKux3aoay. OMPE3KAMUXOPO, CEKYUWUXUKACAMENbHBIXCUCNONb308AHUEMEN
UCAHHBIXY2T108U NOOOOHBIXMPEY2ONbHUKOS.
Pewampeeomempuueckuezadauuuzadaiuu3peanbHOUNCUSHUC
UCNONb308AHUEMNOOOOHBIXMPEY2ONbHUKOS.
BexTopsi OnpeneneHneBeKTOPOB,CII0KEHUENPA3HOCTEBEKTOPOB,YMHOKEH | Menmo/1b30BaThBEKTOPHIKAKHATIPABICHHBICOTPE3KH, HCCI€/10B
(124) HEBEKTOPA HAYUCIIO. aTbreomMeTpuyeckuii(nepemenienre)upu3ndecKuii(cuna)cMbl

DU3NYECKMHUTEOMETPUYECKUHCMBICIIBEKTOPOB.
PaznoxeHneBekTopanoIByMHEKOUTMHEApHBIMBEKTOpaM. Koop
HMHATBIBEKTOPA.

CKaJsIpHOCTIPOU3BEICHUEBEKTOPOB, ETONTPUMEHEHHUEITITHAX 0K 1S
HUSUITUH UYTJIOB.

Pemenne3anaducroMonibloBEKTOPOB.
[IpuMeHeHneBEKTOPOBIISPEIICHUA3a/TAYKNHEMATUKUUMEXaHUK
H.

CJ'IBIBGKTOpOBCOHOpOﬁHaBOHpOCHBIfIHJ'I&H.
3HaTbOHpeI[eJIeHHHCYMMBII/IpaSHOCTI/IBeKTOpOB,YMHO}KGHI/IHB
eKTopaHa‘lI/ICHO,I/ICCJIeZIOBaTLFCOMeTqueCKHﬁH@H3Hq€CKHﬁ
CMBICHBIBTHXOHGpaHHﬁ.
Pe].[IaTbl"eOMeTpI/I‘leCKI/IeSa,Z[a‘lI/ICI/ICHOHLSOBaHI/ICMBCKTOpOB.
PaCKJIaIIbIBaTbBeKTopHOI[BYMHeKOHHI/IHeapHBIMBeKTOpaM.I/I
CIMOJb30BATbCKAIIPHOCIIPOU3BECACHUCBEKTOPOB, BLIBOAUTHE
TOOCHOBHBIECBOMCTBA.
BbI‘-II/IC.]'[ﬂTbCYMMy,p%HOCTLI/ICKaHﬂpHO CIIPOU3BCACHUC

81




BEKTOPOBBKOOPMHATAX.
I[IpuMeHATHCKATSIPHOCTPOU3BEACHUEITITHAX 0K ICHUS ITTUHIY

IJIOB.
JexapToBbl JlexapTOBBIKOOPIMHATHITOYEKHAILIIOCKOCTH. OcBanBaTBNOHATHENIPIMOYTOJILHOUCUCTEMBIKOODAMHAT,
KOOPAMHATHI Ha | Ypasnenuenpsmoii.YrnoBoikodpPHUIHCHT, TAHT CHCYTIIa JIEKapTOBBIXKOOPIUHATTOYKH.
II0OCKOCTH HaKJIOHA,lTapaJieIbHbICUTIEPIICH IUK YIS PHBICTIPSMBIC. HccaenoBarbypaBHEHUETIPIMONUOKPYKHOCTHCOTIOPOIHA
(99) VYpaBHeHrne OKpyKHOCTH. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIMIIIAH.
MePECECUCHUSIOKPYKHOCTUUTIPSIMOT. HaxoautbiieHTprpanycoKpyKHOCTUTIOSEYpaBHEHUIO.
MeToakoopIuHATIIPUPEIICHUUTEOMETPUIECKIX3a/1a4. PemaTp3aiaunHanaxoXI€HUETOUYEKIIEPECCUCHUSATIPSIMBIX
Hcnonp30BaHNEMETOIAKOOPAMHATBIIPAKTHIECKUX3a/1adaxX HOKPY>KHOCTEHCIIOMOIIIHIOMETOJAKOOPINHAT.
Hcnonb30BaThCBOMCTBAYTIOBOTOKOIPPHUIIMEHTAIPSIMOM
MPUPCIICHUH 3a/1a4, JJIsi OMPEETICHUS PaCIIOI0KEHUS
PSIMOM.
IIpuMeHSATHKOOPINHATHIITPUPEIICHUUTEOMETPUICCKUXU
MpaKTHYECKUX3aJay, A MOCTPOEHUS MaTeMaTHYeCKHX
MOJIeNIepeanbHbIX3a1a4(«METOIKOOPAUHATY ).
Ionb30BaTbed  JJIsI  MOCTPOCHHST W MCCIEAOBAaHMIA
1 GpoBEIMUPECYPCAMHU.
3HAKOMHUTBLCACUCTOPHEH Pa3BUTUATCOMETPUMN
IIpaBuibHbIeMHO | [IpaBUIBLHBIEMHOTOYT OJIBHUKH, BRIYUCIICHHEHX3IeMeHTOB. Hucio | Popmy.iupoBaTh ompe/esieHue
royroabauku.Jlnn | munmuaaokpyxkHocTH. JJTHHAIYTHOKPY)KHOCTH. PatanHasmepay MPaBUIIbHBIXMHOT O YT OJIbHUKOB,HA
HAOKPY:KHOCTUH ria. XOAUTh UXDJIEMEHTHI.
[TnomaapKpyranero3aeMeHTOB(CEKTOPanCcerMeHTa). IHonb30BaTHCS NOHIATUEM JIJIMHBI OKPY>KHOCTH, BBEIEHHBIM
CIIOMOINIBIO MPABUJIBHBIX MHOTOYTOJIBHUKOB, OINpPeIesiTh
IVIOIAAbKPYTA. Brruncnenueruiomaaeiipuryp, BKIIOUaIOIUXIEeMEHTHIKPYTA. YHCIIOTT, JVIMHYyTUUPaIMaHHyIOMepYyYTiiarnooopasiy.
Boruncienne IIpoBoanTHIEPEX0I0TPAIMAHHOMMEPBIYTIAKI PATYCHOMHA
Iomaaein 000pOT MO BU3YallbHOH OTIOpE.
(84) OmnpeeasiTbILIONIAIbKPYTA.
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BoruncasaTs 1wiomanu (uryp, BKIIOYAIONIUX DJIEMEHTHI

OKPYKHOCTHU(KPYIa)COOpOHHACIIPaBOUYHYIOUH(DOPMALIHIO.
HaxoauTsuioniaansiatadyaxpealbHOMKU3HU.

JABuxenust Tonsamueoosusicenuuniockocmu. Pa3ouparbnpumMepsl, WLTIOCTPUPYIOITUETTOHATU S IBUKCHHUSL, 1T

IIOCKOCTH llapannenvnuviiinepenoc,nogopomucummempus. Ocuuyenmpuvicum | SHTPOB UOCEUCUMMETPUH.

(69) mMempuu. @ opMyJIMPOBATHLOIIPEACTICHUSTIAPATIICIIBHOTOTIEPEHOCA,TTOB

IIpocmetiwuenpumenenuaspeueHuu3a0ay. 0pPOTanOCEeBONCUMMETpUUCBU3YaTbHOHOTIOpOoil. HaxoquThHE

MOJIBMKHBIETOUKU ITO0Opa3ILy.
HaxoauTh LEHTPbI U OCH CHUMMETpHUM mpocTedmux ¢uryp
mooopasiry.
IlpumenamovnapannenbHvllinepeHoCUCUMMEMPUIONPUPEUIEHU
ueceomempuyeckuxzaoay(pazoupamonpumepol).
Hcnonvzoeams  Ona  nocmpoenus U UCCIe008aAHUL
yughposviepecypcoi.

IloBTOpEHME, [ToBTOpEHNEOCHOBHBIXITOHATUHHUMETOIOBKYPCOB7—9 OnepupoBaTbNOHATUAMU: QUTYpPA, TOUKA,TPSIMAsL, Yo,

00001eHMe, KJ1acCOB,000011IeHHEeNCUCTEMAaTH3 A UI3HAHUI. MHOTOYTOJIbHUK, PaBHOOEOPEHHBII ¥  PaBHOCTOPOHHUU

cucrematusanusi  |[Ipocteiimme reomerpuueckue GUIYpHl M UX CBOMCTBA. | TPEYrOJbHHKH, NPSAMOYTOJbHBII TpPEyroJbHHUK, MeauaHa,

— N3mepenune reoMeTpuyecKux OHCCEeKTPUCAUBBICOTATPEYT OJIbHHUKA, TapalIeIOrpaMM,

(74) BEJINYUH. T peyroJbHUKY. POMO,IIPSIMOYTOJIbHUK,KBAAPAT, TPANeUs;0KPY>KHOCTh,KacaTe

[TapannenpHbleuNIEpIEHAVKYIIAPHBICIPSIMBIE.
OKpyXHOCTBUKPYT.I '€OMETPHUUECKUETTOCTPOCHHUS. Y TIIbIB
OKPYXHOCTH. BrucaHHble U  OIHUCaHHBIE  OKPYKHOCTHU
MHOTOYTOJIbHUKOB.
[IpsAMassMOKpyKHOCTb.
YHeThIpEXYTroIbHUKM.
YEThIPEXYTOJIbHUKHU.
Teopemalludaropannaganarpuronomerpun.Permenneoommx
TPEYroJbHUKOB.

[IpaBUIIBHBIEMHOTOYT OJIbHUKH.
[Ipeo6pazoBanusmiockoctu. JBmkenus.[logobue. Cummerpusi.
[Tnomans. Berancnenueromnaneit. [ inomaauno 1o0HbIXGuUryp.
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Bnucannsie n OIIMCAaHHBIC

JIbHAS;paBEHCTBOUIO100MEePUTyDP, TPEYTrOJIbHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAYy NpPSIMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
MPSIMOM;UTMHA, PACCTOS HUE, BEIMYUHAYT 1A, TUIOIIA b,
epUMeTp.

Hcnonb3oBarh  ¢opMybl: 1mepuMerpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, INTUHBIOKPYKHOCTUUILIONIAIUKPYTa,
00BEMaNPSIMOYTOJIbHOTOTIApAJUIeNICTUTIE1A.

OnepupoBaTh NOHATHUSIMHM: [PSMOYrOJIbHas  CUCTEMaA
KOOPJMHAT, BEKTOp; MCIOJb30BATh JTH TMOHATUA JIA
MPEICTABICHU JAHHBIXUPEILICHH3a]1a4, BTOMUHCIIEU3
JIPYTUXY4EOHBIXTIPEMETOB.




JlexapTOBBIKOOPIMHATHIHAIIOCKOCTH.

Pemiars 3amaum Ha T[OBTOPEHUE OCHOBHBIX ITOHATHH,

BekTopsIHAIIIOCKOCTH.

WJUTIOCTPALIMIOCBA3ENMEK TyPa3InYHBIMUYACTIMHUKYpCA.
BriOupaTbMeTOAIIpeIICHUA3ATAYN.
Pemarb3agauynimsnioBceTHEBHOMKU3HU.

TEMATHUYECKOE IIJTAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb 1
CTATUCTHUKA»(IIO IT'OJIAM OEYYEHUSI)

7 kaacc(ne menee 34 4)

HazBanuepa3sne
Ja OcHoBHOecCO1epKaHUE XapakTepucTHKAAEATEIbHOCTHOOYYAOIIM XCH
(TemMbl)(YUCT0Y
acoB)
IIpencraBienue [IpencraBnennenanupixBTadbaunax.[IpakTnueckeBbIUNCICHH OcBauBaTbHA0230BOMYPOBHECIOCOOBINIPEACTABICHUSIC
AAHHBIX AMOTAaOIUYHBIMAAHHBIM. VI3BII€UeHHenUHTEpIIpETAUATA0INY TaTUCTHUYECKUXTAHHBIXUYMCIIOBBIXMACCUBOBCIIOMOIIIBIOT
(74) HbIxnauHbIX. [I[pakTnaeckaspadora a0JIUIIMTUATr PAMMCHCIIOTh30BAaHUEMAaKTyaJIbHBIXHBAYKHBIX

«Tabauum.

I'padmyeckoenpecTaBieHUE TAHHBIXBBUICKP YTOBBIX,CTOJIOMK
OBBIX(cTOJI0YATHIX) AHarpaMM. UTCHHEHTTOCTPOCHHE THAr PaMM.
[TpumepbreMorpadudecKuXuarpamMmm.
[IpakTrdeckaspadboTa«/uarpaMMbny.

JTaHHBIX(1eMorpaduaeckne JIaHHEIE,
MIPOM3BOCTBOIIPOMBIIIJICHHO
HHCeTbCKOX03IMCTBEHHOMITPO TYKIIUH, 0 OIIIECTBEHHBICH
MIPUPOTHBICSBIICHU).
N3yyaTbMeToabIpadOTHICTA0IMYHBIMUUTPAPUICCKUMHUII
pencTaBICHUSIMUAAHHBIXCITOMOIIBIONU(PPOBBIXPECYPCOBB

XOJIEIPAKTUYECKUXPAOOT(CHAMIPABIISIOIIEUTIOMOIIIBIO).
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OnucareabHas
CTATHCTHKA
(84)

Uucnossie HaOopel. CpenHee

apupmeTnueckoe.Menuana 4ucioBoro Habopa.

Y cToM4nBOCTh

meauansl. [IpakTndeckaspabora«CpeqHIE3HAYCHUSD).
HauGonpimeennanMeHbIee3HaueHUTINCIIOBOrOHa00pa. Pasmax

OcBanBaTbHa0230BOMYPOBHEINOHATHS UMCIOBOITHAOOD
, Mepa UEHTpPaJIbHOW TEHACHUMH (Mepa LIEHTpa),
BTOMYHCIIECpETHECapU(PMETHUECKOS,METUAHA.
OnucbIBaThCTaTUCTUYECKUEIAHHBIECTIOMOILbIOCPETHETO
apupMeTUIECKOTo U MeEMaHBbl. Pemars
3a1aum(CUCIIONIb30 BAHHEM3PHUTEILHOMHATIISTHO CTHH/ IT!
BepOaIbHOMONOPHI)

H3yyars cBoOlicTBA CpeiHMX, B TOM YHCIE C
MOMOUIBIOLU(POBBIXPECYPCOB,BXOACTIPAKTHIECKUXPA0OT
,(CHampaBJISIFOIIEHTTOMOIIBIO).

OcBauBath Ha  0a30BOM  YpPOBHe  INOHATHA:
HauOoJIbIlIeeNHAaUMEHbIIIEE3HAYEHUTYHCIIOBOTOMACCUBA, P
a3zMax.

PemaTh 3agaum Ha BBIOOp croco0a OMUCAaHUS JTaHHBIX
BCOOTBETCTBUUCIPUPOI0I TaHHBIXULIETISIMUHICCIIEA0BAHUS
CHAINPABJISIONIEH TOMOUIBIO.

Cayuaiinas
U3MEHYUBOCTH
(64)

Cnyuatinasuzmenuusocmo(npumepst). Yacmomasznauenuiiemac
cuseoannulx.l pynnuposka. I ucmozpammol.
Ipaxmuueckaapaboma« CnyuaunasuzmeH4usocmy ».

OceausambvnOHAMUA : 4ACTNOMA3HAYEHULBMACCUBCOAHHb]
X,2PYNNUPOBKAOAHHBIX, 2UCHOSDAMMAL.
Cmpoumupeucmozpammvinooopasyy

Ocsausamv  cpajuueckue npeocmasienus  PA3HbIX
BUOOBCIYHAUHOUUZMEHYUBOCTNU, BIMOMYUCTECTIOMOULIOYU
@posvixpecypcos, 6xo0enpakmuueckol pabomai.

BBenenune
BTEeopurrpado
B(44)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3adauu ¢
nomowvioepaga. Cmenenv (ganenHmuocms) eepuiunvl. Hucino
pébep ucymmapnas cmenensv eepuiur. Llenv u yuxn. I[lyms 6
epaghe.llpeocmasnenue o ceaznocmu epaga. Obx00 epagha
(atineposnyms). Ilpeocmasnenueobopuenmuposanuvixepapax.

Ocsausamvnonamus:cpag,eepuiunacpagha,peopoepadha,
cmenens (8anenmHOCIb 6EPULUHDBL), YeNnb U

yukn. Oceaueamovnonamus . nymoeepage, 3unepoenymn, 00x
ooepadgha,opueHmuposarHwliiepag.
Oobcysrcoambpenienue3adauunanoOUCKCyMmolcmenenel
eéepwun  epaga, Ha  nouck  obxoda  epaga,
HAaNnoOUCKnymeu8opuenmupo8anHuixepapaxcHanpasiaoue
UNOMOUWBIO.
OceausamubcnocodvinpedcmasienuazadaqusKypcaanzeop
bl,2e0MeMmpUlL, MeopUUEEPOAMHOCMEU, OPY2UX
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nPeOMemo8CcnoMoublocpahos(kapmol, cxemul, d1eKmpuye
cKue yenu, @yHKYyuoOHAbHBIE
COOMBEemMcmeuUs) HanpumMepax.

BeposiTHOCTBM Cnyuatinvltionsimuciyyaiinoecoovimue. Beposmnocmou OcsausambvnoHAmMUA . CJIyYAUHBILONLIMUCTYYAUHOE

4acTrora yacmomacoovimus. PonbmanoeposmuublXxunpakmuiecku cobvimue, Maio8eposmHOeUnpaKkmudeckuO0CmosepHoe

CJYYaHOT O 0ocmosepHuIXCoObIMmuLienpupooeusodowecmsee. Monemau cobvimue.

coObITHA USPATILHAAKOCMbEIMEOPUUBEPOANHOCMEN. H3yuamo 3nayumocmsv Manoeposmuuvix cobvimuil 8

(44) Ilpakmuueckasapaboma« YacmomaswvinadeHusopnay. npUpoOerobUecmeeHasaxdCHbIXnpumepax(asapuu,
HecuacmHvle cuyyau, 3awuma NepCOHANTbHOU
uHopmayuu, nepedasadaHHbIx).
H3yuamubponvrnaccuyeckuxeepoamuocmuvixmooereti
(MOHema, uepanbHaAsKOCMb)8MeopuUU8epoamHOCmell.
Habénwoamvuusyuamvbuacmomycooblmuienpocmolx
9KCNEPUMEHMAX, BMOMUUCTIECROMOUbIOYUPDDOBBIX
Pecypcos,8xo0enpakmuieckoupabomai.

O6o00menue, IIpencraBnenne  paHHbIX.  OnucarenbHas — craTucTuKa. | [IoBTOPATH W3ydYeHHOE W BBICTPAMBATHL CHCTEMY

KOHTPOJIb BeposTHOCThCTy4aitHOTOCOOBITHS. 3HAHUM.

(54) Pemars3agauuHanpecTaBICHUENONTUCAaHUETAHHBIXC

MOMOUIBION3YYE€HHBIXXapaKTePUCTHUKCHAPABIISAIOLIEH
MTOMOIIKIO.

Oo6cy:xknaTb npuMepbl CIy4aHBIX COOBITHH,
MaJIOBEPOATHBIXUIPAKTUYECKUIOCTOBEPHBIXCIYyIaHBIX
COOBITHIL, UX POJMBIPUPOACHKUZHUYEIIOBEKA

8 kiacc(nemeHnee34 )

HasBanuepa
31es1a(TeMbl)

OcHoBHOecOep:KaHNE

XapakTepucTHKaeSI TeIbHOCTHOOY YA IO XCSI
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(4HC1049acoB)

IloBTOpEHUEKY [IpencraBnenne  gaHHbIX.  OnucarenbHas IToBTOPATHU3YUEHHOEHBBICTPAMBATHCUCTEMY3HAHU .
pca7kiacca cratucruka.CnydaiinasusmenunBocTb.Cpe | Pemarb3anaun(moBU3yaaibHOONOPE)HAIPEICTABICHUC
(44) JTHUEYHCIOBOTOHAOOpA. MOTIMCAHNEJAaHHBIXCIIOMOIIbION3YYEHHBIXXapAKTEPUCTHK.
CaydaitasiecoObiTrs. BepostHocturuactoTsl. Kimaccuueckuem Pemarp3aiaun(noBu3yaabHOMOMOPE)HAIIPEICTABICHHE
OJICJINTEOPUUBEPOSITHOCTEN : MOHETAUNUT PAJIBHASIKOCTD. rPYNNHPOBAHHBIXAAHHBIXUOMIMCAaHUECTyYaitHOMU3MEHUN
BOCTH.
Pemarb3agaun(noBu3yajbHOMONOPE)HAOTIPEICTCHUEYA
CTOTBICTY4aHHBIXCOOBITHI,00CYKIEHUETTPUMEPOBCITYT A
HBIXCOOBITHI,MaJI0BEPOSITHBIXUTTPAKTUYECKHIOCTOBEPHBI
XCITy4alHBIXCOOBITHI, UXPOIUBIPUPOIEH KU3HU
YeJI0BEKa.
OnucaresbHasn Omgxnonenus./[ucnepcusiuucnoeozonabopa. Cmanoapmuoeomk | OceausamovnoHAmMuUA: OUCNEPCUAUCTAHOAPMHOEOMKIOHE
CTATHCTHKA. JIOHEHUeuUc108020HAOOpa.Juazpammuipacceusanus. HUe, UCNONIb308AMbIMUXAPAKMEPUCMUKUOTAONUCAHUAPAC
PaccenBanue CeUBAHUAOAHHDIX.
JAHHBIX Yuacmeosamueobcyscoenuuzunomesviobomcymemeuuu
(44) JUHATUHUUCBAZUNOOUASP AMMAMPACCEUBAHUSL.
Cmpoumbouazpammulpacceu8anusnoOuMerouuUMCcI0anbl
M, 6 mOM uucie C HOMOWbI  KOMNbIOMEPA
(nocrnecoemecmno2oanaiu3a).
MHo:xecTBa MHoxecTBo, IIOIMHOKECTBO. Onepaunn Hag | OcBaMBaTbIOHATHSA:MHOKECTBO,3JIEMEHTMHOXKECTBA,IIO
(44) MHO>KeCTBaMu:00beIMHEHNE, [IepeceueHue, JonoaHenne. CBoi JMHOKECTBO.
CTBAOIIEpallMHAMHOKECTBAMU . IIEPEMECTUTENBHOE,COYETATE | BBLINOJIHATH onepanumn HaJl

JIBHOE,paclpeeIUTENBHOE, BKIOUCHHUS.
I'paduueckoenpeICTaBICHUEMHOKECTB.

MHOXECTBaMH:00beIMHEHHE,
nepeceueHue, AonojgHeHue (mo oopasiy). Ucnoap3oBarb

CBOICTBA:
[IEPEMECTUTENIBHOE,COUETATENIBHOE,
paclpeenuTeNbHOE, BKIIOUYCHUS
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(cucrnonb30BaHNEMBU3YaIbHOM
OTIOPBI).
Hcnonb3oBaThrpaduuecKoenpeiCTaBIeHHEMHOKECTB

IPUOIIMCAaHUUPEATbHBIXIIPOLIECCOBUSABIEHU M, IPUPELLIEHU
M 337a4 U3 JIPYTHX YYeOHBIX TPEAMETOB U
KypCOB(CUCIOJIb30BaHUEMBU3YaJIbHONOTIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHUS
(64)

DneMeHTapHbIe COOBITHSL. Crnyuaiinbie
bnaronpustcTBytonmesneMeHTapHbiecoObITUs. BeposiTHOCTH
cOOBITHI. ONBITHICPABHOBO3MOKHBIMUAJIEMEHTAPHBIMU
coObITusiMU. ClTyqaitHBIBBIOOP.

[TpakTrueckaspadora «OMBITEICPABHOBO3MOKHBIMH
3JIEMEHTaPHBIMUCOOBITHSIMID.

COOBITHS.

OcBauBath Ha  0a30BOM  YpOBHe  TNOHATHA:
JJIEMEHTapHOE COObITHE, CcIy4yailHOe CcoObITHE Kak
COBOKYITHOCTb ~ OJIarONPUSATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI1,paBHOBO3MOXKHBIEAIEMEHTAPHBIECOOBITHS.
Pematb3agaunMHaBbIUMCICHUEBEPOSTHOCTEHCOOBITUI
MOBEPOSATHOCTAMAIIEMEHTAPHBIXCOOBITUHCITy4aliHOTO
OTIbITa(CUCTIONB30BAaHUEM3PUTEILHOWHAT IS THOCTH
W/UnMBepOATLHOMOTIOPHI ).
PemaTh3a1aunHaBBIYMCIICHUEBEPOSITHOCTEMCOOBITHIA
B OIBITaX C PaBHOBO3MOXKHBIMHM  JIEMEHTapHBIMU
COOBITHUSIMH,BTOMYHCIIECITIOMOIIIBIOKOMITBIOTEPA(C
WCIIOJIb30BAHUEM  3PUTEIBHOM  HaAIrVIAJHOCTU
BEpOAIIBHOMOIIOPHI).
IIpoBoAMTHEMH3Y4YATHONBITHICPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMUCOOBITHSMHU(CUCIIOJIb30BAHUEMMOHET,
UTpaIbHbBIX KOCTEH, JIPyrux MOJIENICH )
B XOJle MpaKTHYECKOW paboThl (C HCIIOJIb30BAaHUEM
BU3YaJIbHOUOIMOPBI).

n/nnu

BBenenune
Teopurorpagos
(49)

B

Hepeso.  Ceoilicmea  Oepega:  eOUHCMBEHHOCMb
CYWecmeoB8aHUe8UCAUEUBEPULUHBL, CBAZbMENCOVUUCTIOM
gepuiunuyuciompéoep. Ilpagunoymmosrcenus.

nymu,
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Ocsausamvnonamus:oepesoxkakepagpoe3yuxia,
sucs4anBepUUHA(IUCm), 6emeaboepesa, nymoeoepese,
ouamempoepesa.

H3yuamuceoiicmeaoepesa: cyujecmgeosanuesucsayen
8epUuIUHbl, EOUHCBEHHOCMb  NYMU  MedHcoy  08YMs
BEPUIUHAMU, CEAZbMENCOVUUCTIOMBEPULUHUYUCTIOM

péoep.
Yuacmeoeamuveoocyscoenuupewmenuazadauunanouck




unepeducieHuenymerigoepese, onpeoeseHueyuca
sepuunUIUpEOEpBOepese, 00X000uHapHo200epesa, 8

MOMYUCTECNPUMEHEHUEMNDABUNAY MHOINICEHUAL.

CayuaiiHbie
COOBLITHSA
(84)

Ilpomusononoscnoe  cobvimue.  Juacpamma  Dunepa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimus. @opmynacnodcenusiseposmuocmetl.llpasuno
VMHOJMCEHUsI  geposamHocmen.  Ycnoenas — eeposimHoCMb.
Heszasucumvie  cobwimus.  I[IpeOocmaeénenue  ciyyaunozo
9KCNnepuMenmas suoeoepesa.

Ocséaueamv RNOHAMUA. 63AUMHO NPOMUBONONONHCHBIE
CcOObLIMUSL, ONEPAYUUHAOCOOBIMUAMU, 00bEOUHEHUESU
nepeceueHuecoovimuil, ouazpammadiiepa(iiepa—
Benna),coemecmuvieunecosmecmuuvlecobwbimusi.
H3zyuambvmeopemvloseposmHocmuoobeOUuHeHUs08YX
CcOObLIMULL(GhOPpMYIbICIONCEHUABEPOAMHOCTIEN).
Yuacmeoeamuveoocyscoenuupewmenuazaoauu,6mom
YUCTIeMeKCMOo8ble3a0auUHAoNnpeoeleHUe8epoOsmHOCmel
00beOUHeHUAU nepeceyeHusi coobimull ¢ NOMOUbIO
yucnogol  npamou, ouazpamm  Dinepa,  opmyavi
CIIOJHCEHUABEPOSMHOCMEU.

Ocesaueamo noHAmMuUA: npaguio VMHOMNCEHUS
8epOSIMHOCM e, YCI08HAABEPOIMHOCHIb, HE3ABUCUMbLE
coObIMUAOEPesoCIYHatiHO200NbIMA.
H3yuamv  ceoiicmea  (onpedenenus)
cobbImuil.
Yuacmeoeamuveoocyscoenuupewenun 3a0auuna
onpeoeneHUeUUCnoIb308aHUCHE3ABUCUMBIXCOOIMULL.
Yuacmeoeamuveoocyscoenuupewenun 3a0auuna
HOUCK BEPOAMHOCMeEl, 6 MOM HYUCIe YCIOBHbIX, C
UCNONIb308aAHUEMOEPEBA CIYHAUHO200NbIMA.

He3a6UcCUMbLX

0O60011eHHE,
KOHTPOJIb
(44)

[IpencraBnenuenannpix. OnucatensHascraTucTuka.'padsol.
BepositHOCTR cllyyaifHOTro COOBITHSL. O1eMeHTHI
KOMOMHATOPHKH.
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IloBTOpPSITH UH3yYeHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.
Pemars3agaynHanpecTaBIeHUENONINCAHUEJAHHBIXC
MMOMOTII[bIO M3yUYEHHBIX XapaKTePUCTUK (c
MCIOJIb30BaHNEMBHU3YAIbHOUOTIOPHI ).

Yuacmeoeamwve o6cyscoenuu pewenusn 3apaum c
npuMeHeHueMrpagdos.
Pematr 3amaum Ha

HaxXO0XJACHUC BEPOATHOCTU




CIIy4aifHOT0COOBITUSTIOBEPOSTHOCTIMAIIEMEHTAPHBIX

COOBITHIA, B TOM qucle B OTbITax C
PaBHOBO3MOKHBIMHUAJIEMEHTAPHBIMUCOOBITUSIMU(CBU3YaI
BHOHOTIOPOH).

YuacmeosamuveoocyswcoenuupewrenuazanaumHaHaxox g
eHue BEPOSITHOCTEH 00BeIMHCHUS u
NEepeceYeHUsICOObITUH, B TOM YHCJIE HE3aBUCHUMBIX, C
HCII0JIb30BaHUEMIpaUUeCKUXITPeICTaBICHUIH IepeBacl

Y4alHOTOOTIBITA.
YuacmeosamuveobcyscoenuupewenuazanaanHanepeunc
JIeHHe KOMOMHAIINN (uncna MepPECTaHOBOK,

YHClIacOuYeTaHU M ), HaHaX 0K ICHUEBEPOSITHOCTEHCOOBITHIIC
PUMEHEHUEMKOMOUHATOPUKH,BTOMYHUCIIECHUCIIONB30BaHN
emTpeyronbHukallackans.

9 kiaacc(ue menee 34 4)

Ha3Banuepa3sne

Ja OcHoBHoOecoIepKaHuE XapakTepucTHKAAEATEIbHOCTHOOYYAOIIM XCS
(TeMbl)(4HCTI0Y

acoB)
IloBTOpEHUEKY [IpencraBnenne  paHHbIX.  OnucartenbHas [loBTOpSITH U3yueHHOE U BBICTPAUBATH CHCTEMY
pca8kiacca ctaructuka.OnepanunnancoositusaMu.Hez | 3HaHuii.
(4u) ABUCUMOCTb COOBITHIA. Pemate 3agauM  Ha T[peACTaBICHUE U  OINKCAHUE

JaHHBIX. PemiaTb3a1aunHaHax0KIeHUEBEPOATHOCTEHOOD
€/IMHEHUSIMIIEPECEUEHUACOOBITHIT, BTOMUN CIIEHE3aBUCHMBbI
X,CUCIOJIb30BaHUEMT papUUECKUXIPECTaBICHU NN
JIEpeBaCIy4aiiHOTO OIBITA.

Pemats 3agaum Ha nepedyMcIeHHE  KOMOWHAIMMA
(yucnanepecTaHOBOK, YHCIaCOYETaHU ), HAHAX 0K ICHUEBE
POATHOCTEHCOOBITUHCTTPUMEHEHHEMKOMOUHATOPHUKH,
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BTOM‘-II/ICJIGCI/ICHOHBSOBaHI/IeMTpe}IFOJIbHI/IKaHaCKaJISI

JIeMeHTBIKOMO Komb6unatoproenpasmioymuoxenus. [ lepecranoBku. dakrop OcBanBaTbHA0230BOMYPOBHENOHATHS :KOMOMHATOPHOE
uHaTopuku(44) nan.Coueranusnuuciocoueranuil. Tpeyeonrvnuxllackans. [IPABUJIOYMHOKEHHUSL, YIIOPsJ0YEHHASIIApa, TPOKa0OBEKT
[Ipaktnyeckass  pabota  «BblumcieHne  BEpOSTHOCTEWC | OB,IIEPECTAHOBKA,(pakTOpHaIdHCia,COUeTaHNE, YUCIOCOYEe
HCIIOJIb30BAHUEM KOMOHMHATOPHBIX byHKUMNA | TaHWU,mpeyeonvrukllackana.
AIIEKTPOHHBIXTAOIHID. Pemarenpocreiimme3agaqyuHanepednCICHUEYIIOP10Ye
HHBIXIap, TPOEK,IEPEUNCIIEHNENIEPECTAHOBOKIUCOYETAHUN
AJIIEMEHTOBPA3TMYHBIXMHOKECTB(II000pasILy).
Pemate npocreimmne3agaqYuHa [IpUMEHEHUE
yHcllacoueTaHuil B anreOpe (COKpali€HHOE YMHOXKEHHE,
6unoMHproTOHA)(CHANTPABIISIONIEHTTOMOIIBIO).
Pemath, npuMeHAAKOMONHATOPYKY,331a4NHABBIUNCIIEH
MEBEPOSITHOCTEH,BTOMUHCIIECTIOMOIIbIO3TIEKTPOHHBIX
TabIuI B X0J1e MPaKTUYECKON paboThI
(CBU3YaIbHOMOTIOPOA).
I'eomerpuueckast | [ eomempuueckaaseposmuocmo.Cryuaiinvliigbibopmouxkuuzgu | Oceausams nOHAMUE 2e0MEMPULECKOL
BEPOSAITHOCTD 2YPLIHANTIOCKOCIU, U30MPEIKA, UZOY2UOKPYHCHOCTIU. eeposamuocmu. YuacmeosamogoocyscoeHuupeuenua3aoa
(44) YUHAHAXOHCOCHUEBEPOAMHOCENBONLIMAX, NPEOCMABUMBIX
KaK8blO0pMOo4eKU3MHO20Y20IbHUKA, KPY2d, OMPE3KAUTUOY2U
OKPYAICHOCIU, HUCTIO8020 NPOMEICYMKA
HcnbiTanus Hcneiranue. Y cnexuneynava.Cepusucnelranuiijonepporoycn | OcsamBatb Ha  0a30BOM  YPOBHE  NOHATHA!
Bepnynau(6 exa.lcnpitanusbepnymm. BepoaTHOCTHCOOBI TUIBCEPUUUCTIBL | UCTIBITAHUE,3JIEMEHTAPHOE COOBITUE B UCHBITAaHUM (yCIexX
q) tanuiibepuymnu.IIpaktuueckaspabora u

«Hcnprranusbeprysmy.

Hey/laua),CepusCIIbITaHIN, HACTYIITICHUeTIepBoroycrexa(
HeyAauM),cepusiucnbITanuil beprysnu.
PemaTsnpocreiimmesagaumHaHaX0XKACHUEBEPOSITHOCTE
I COOBITHI B C€pUU UCTIBITAHUH /10 IEPBOrOycIexa, B TOM
qucie ¢ MpUMEHEHUEM (pOPMYJIbl CYMMbIT€OMETPHUYECKON
nporpeccuu (¢ ornopoi Ha CrpaBOYHYIOMH(OPMALHIO).
Pemiate mnpocreimme 3aJa4yM  Ha HAXOXICHHE
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BEPOSATHOCTEHAIEMEHTAPHBIXCOOBITHHBCEPUUNCIIBITAHUNA
bepnyinu, HaHaX 0K IEHUEBEPOATHOCTUOIIPEICTEHHOTOYN
ClIayCIeXOBBCEPUHUHCTIBITAHNIbepHYIITN(CBU3yabHOMOI
opoi).

HN3yuars B X0€e NpaKTH4YeCKOi padoThl, B TOM UHCIE
CTIIOMOIIBIO IIU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSATHOCTH
BCEpUUHUCIIBITAHNN bepHyiun

Cayuaiinas
BeJIHYMHA
(64)

CnyyaiiHass BeJIMYMHA W pACIpe/eleHHe BEpOSTHOCTEH.
Maremarnueckoe OXHJAHME W JHACIEpPCUs  CIy4allHOMN
BenuuMHbL. [IpuMepbl MareMaTH4ecKoro OXUIaHHUS —Kak
TEOPETUUECKOTOCPEHETO3HAUEHUABETNYHHBI.
[TonsTeozakonebompInxuncesn. FizmepenneBeposiTHoCTE N
cioMonprogactor.ITpumeHeHne3akoHa00IbIINXUUCE]T.

OcBouTHHA0230BOMYPOBHENOHATHS CITydaiiHas
BEJINYMHA, 3Ha4YeHUE CilIy4anHON BEJINYMHBI,
pacnpeneneHueBEPOSATHOCTEM.

H3yyarp u o0cyXkaaTb TpPUMEpPHl JTUCKPETHBIX U
HEIPEPHIBHBIXCITYYaHBIXBETUIMH(POCT,BECUEITOBEKA,
YUCJICHHOCTHHACEIICHHS, IPYTHEN3MEHYMBBICBETTUUNHBI,
paccMaTpUBAaBIIMECSIBKYPCECTATUCTHKM ), MOJICTBHBIX
CIy4allHBIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
onbITaMH(OpOCaHNE MOHETBI, UTPATBHONH KOCTH, CO
CITy4aitHBIMBBIOOPOMMT.II. ).

OcBauBatb Ha  0a30BOM  yYpPOBHe  TOHSATHA:
MaTe€MaTHYECKOEOKUJAaHUECTYHaHOMBEINYMHBIKAK
TEOPETUUECKOECPETHEE3HAUCHHE, IUCTIEPCUACTYYalHON
BEJIMYMHBIKaKaHAJIOT AU CIIEPCUHUKCIOBOrOHAO0PA.
Pemiate 3amauMm Ha BBIUYKUCIEHHE MAaTEMATHUYECKOTO
OXUJAHUSIT U JUCIEPCUM  JIUCKPETHOW  CIy4aillHOU
BEJIMYMHBINO33JAHHOMYPACIPEIEIEHUI0,BTOMYHCIIE
3a]1a4,CBSI3aHHBIXCOCTPaXOBAHUEMIIIOTEPESMHU(C
HAIPABIIAIONIEHTIOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHUJAHHEM W
JUCIIEPCUEITHEKOTOPBIXPACTIPEAECIICHUI, BTOMYHCIIE
pacupeeneHUsACIy4aitHOMBEIMUNHBICKUYUCIOYCIIEXOB»B
cepuuucnbITaHuiibepHyIn.

HN3yuyatb 4acToTy COOBITHUS B  TOBTOPSIOIIMXCS
CIy4ailHBIXOIBITaXKaKCIy4allHyIOBEIIMUMHY.
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3HAKOMHTHBCSIC3aKOHOMOO b IIIIX UK CEN(BPopmebepHyt
1) :TIpUOOJILIIIOMYHUCIICOTIBITOBYACTOTACOOBI TUSOTN3KAK
€roBEpOSTHOCTH.
PemaTs3agaunHan3MepeHEBEPOSITHOCTEUCIIOMOIIIbIOYA
CTOT (CHAINpPABIIAIONIECH TOMOIIIBIO).
O06cyx1aThPOJIb3aKOHAOOJIBIITUXUYHNCETBOOOCHOBAHUNYAC
TOTHOTOMETOJaN3MEPEHUSBEPOSTHOCTEH.
O0cy:Kk1aTh3aKOHOOIBIINXYHCETKAKIIPOSIBICHUECTATUCT
MYECKOM YCTOMYUBOCTH B M3MEHYUBBIX
SIBJICHUSIX, POJIb3aKOHA00JIBITUX YU CEIBIPUPOICUBKUZHAY
eJIoBeKa.

O000mEeHNe,
KOHTPOoJIb(1
0u)

[IpencraBnenuenannbix. OnucarenpHascTaTUCTHKA. BeposiTHO
CTBhCIIy4alHOTOCOOBITHS. DIIeMEeHThIKOMONHATOpUKH. CiydaitH
BICBETTUYMHBINPACIIPEICTICHHUS.

I[loBTOpPSITH W3yYEeHHOE W BBICTPAMBATH CHCTEMY
3HAHUI.
Pemate 3amaum  HA TPEACTABICHHE W  OTMHCAHHUE
JTaHHBIX. PemiaTb3ajaunHaHaxok ICHUEBEPOSITHOCTEHCOO
BITHI,BTOMYHCIIEBOIIBITAXCPABHOBO3MOKHBIMUAJIEMEHTAP
HBIMU COOBITHSMH,
BEPOSTHOCTEHOObETUHCHUSUTIEPE
CEYCHUSACOOBITUI, BRIYUCIIITHBEPOSITHOCTUBOIIBITAXCCEPHS
MUCITYYalHbIXUCITBITAHUI
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