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OdenepanbHas pabouas mporpamMma Mo ydeOHOMY mpenmetry «MaremaTukay
(6a30BbIN ypoBeHb) (mMpeaMeTHas obnacth «Maremaruka U uH(popMmaTuka») (ganee
COOTBETCTBEHHO — TMporpaMmMa [0 MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIMCKy, CO/Aep>KaHhe OOydeHHs, I[UIaHUPYyEeMble pe3ylIbTaThl
OCBOEHUS MPOTPAMMBI TI0 MaT€MaTHKe.

I[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas pabodas MporpaMMa IO MaTeMaThke s OOyJaromHuXcs C
3aJIep>KKOM Tcuxudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 0OIIETO
oOpa3oBaHHsi TIOATOTOBIEHA Ha ocHOBe denepanbHOrO0  TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO ~ CTaHJapTa OCHOBHOro obmero ooOpaszoBanus  (IIpuxas
Munnpocsemenuss Poccuu or 31.05.2021 1. Ne 287) (manee — d4IoC 0O0O),
denepanbHOW agaNTUPOBAHHONW OOPa30BATENBHON MPOrpPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHusl s OOyYarOMIMXCS C OTPAaHWMYEHHBIMA BO3MOXXHOCTSMHU 37JOPOBBS
(ITpuka3z Munnpocsemienusi Poccun ot 24 nosiops 2022 . Ne 1025), denepanbHoii
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS MO YYEOHOMY MpPEIMETY
«Matemarukay, OexepaabHON MPOrpaMMBbl BOCIIUTAHHS, C YIETOM paclpeeIeHHBIX
o KiaccaM TpOBEpSIEMBIX TpeOOBaHHMI K pe3yiabrataM ocBoeHust dDenepasibHOM
aIaTUPOBAHHON 00Pa30BaTEIBHOM MPOTPaMMBl OCHOBHOTO 00IIIeT0 00pa30BaHUS AJIs
o0y4Jaromuxcs ¢ 3aJepKKOH ICUXUYECKOTo pa3BuTHs. B paboueit nporpamme yuTeHbl
uaen U nonoxkeHuss KoHuenuumu pa3BUTUS MaTeMaTH4YecKoro oOpa3oBaHUs B
Poccuiickon denepanum.

O61mas xapakrepucTuka yueOHoro npeamera «MareMmaTuka

VYueOupiii mpeamer «MaTemMaThka» BXOAUT B TNPEIAMETHYHO 00JIacTh
«Marematuka ¥ uHbopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYyJABTYPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETCHHIO NMPAKTUYECKUX HABBIKOB, HEOOXONMMBIX B
MOBCEHEBHOM ku3HU oOyuaromuxcs ¢ 3[IP. VYyeOHbII mnpeaMer pa3BUBaET
MBIIIJICHWE, TPOCTPAaHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIBHYIO TPaMOTHOCTb,
YMEHHUS ~ BOCHPHHHMAaTb W  KPUTHYECKH  aHAIM3UPOBaTh  HMHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (pOpMax.

OOydenne mareMatuke MaéT BOBMOXKHOCTH pa3BuBaTh y oOyuarommuxcs ¢ 311P
TOYHYI0, PAIMOHAIBHYI0 W HH(DOPMATHBHYIO peYb, YMEHHE OTOMpaTh Haubolee
MOXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHUE, TpadUdecKue CPencTBa IS BBIPAKEHUS
CYXKJI€HUW U HATJISITHOTO UX MPEACTABICHUS.

Heo0xomuMpIM KOMITOHEHTOM OOIIEH KYIBTYphl B COBPEMEHHOM TOJIKOBaHUHU
ABIISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUS JICHCTBUTEIBHOCTH,
MpeACTaBICHUE O MPEAMETE U METOJIaX MaTEMATUKH, UX OTJIMYUN OT METO/IOB IPYTHX
€CTECTBEHHBIX U T'YMAHUTApPHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHUS] MaTeMaTUKu
JUISl pEelIeHUs] HAyYHbIX W TMPUKIAIHBIX 3adad. TakuMm 00pa3oMm, mMareMaTHuecKoe
o0pa3oBaHUE BHOCHUT CBOU BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYJIBTYphl YEJIOBEKA.



W3ydyeHne MareMaTHKU TakXe CIOCOOCTBYET S3CTETUYECKOMY BOCHUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKICHHM,
BOCIIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.

[Iporpamma oTpaxaer cojaepxaHue oOydeHusl npeametry «MaremaThka» c
y4eTOM 0COOBIX 00pa3zoBaTebHBIX MOTpeOHOCTEM oOyuaronuxcs ¢ 311P. OBnagenue
y4eOHBIM npeameToM «MareMaTukay MpeiCcTaBiIsieT OMPEAEICHHYIO CI0XKHOCTh IS
yuamuxcs ¢ 3I[IP. YV obOyuaromuxcs ¢ 3[IP nHanbonee BbIpake€Hbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTpaKTHbIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYMHBI. B TOXXe Bpems mpu crenuagibHOM
oOydyeHMH OOydYarolmuecs MOTYT BBINOJHATh 3adaHuss 1o anmroputMmy. OHu
BOCIIPUUMUYHKBBI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HAa aHAJIOTMYHOE 3aJlaHKe
YCBOEHHOTO crioco0a pemnieHusi. CHUXKEHUE PA3BUTHsSI MBICIUTEIBHBIX OMEpaIuil u
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TPUBOIAT K HEAOCTATOYHOMU
OCMBICJIEHHOCTH COBEPIIAEMBIX YYEOHBIX ACHCTBUI. Y 00y4arolMXcs 3aTpyAHEHBI
CYCTHBIC BBIUMCIICHUS, NMPOU3BOJMMBIE B yMe. B NMHUCHbMEHHBIX BBIUUCICHHUSIX OHU
MOTYT TPOIYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. Ilpu paboTe ¢ ynCIOBBIMU
BBIPOKCHUSIMHA, BBIYUCIICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsaok aeiicteuit. [lpu ynpomennn, npeodpa3zoBaHuu BeipaxeHui yuamiuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHUE O TMOCJIETOBATEIHHOCTH BBHIMOJTHEHUS
nevictBuii. KOHKPETHOCTh MBINIJICHUS OCJOXHSET YCBOSHHS HaBbIKa pEIICHUS
ypaBHEHU, HEPaBEHCTB, CHUCTEMbI ypaBHEHUU. VM MajoI0CTymHO COBEpIIIECHUE
00paTUMBIX OTEepalUi.

Husknii  ypoBeHb pa3BUTUsL JIOTMYECKHX  OINEpaluii, HEAOCTATOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSIOT U3ydeHHe TeMmbl «DyHKUUU»: TpU
onpeneneHnu  (GYHKIUOHAIBHOM 3aBUCHUMOCTH, TPU ONUCAHUU TpaduyecKoin
CUTYallUH, UCTIOJIb3YsI TEOMETPUUYECKUM, anreOpandeckuil, PyHKIIMOHATbHBINA S3BIKH.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY O0JIACTHIO OINpeAeNieHus PYyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(OPMIICHHS] KPAaTKOW 3arucH,
NIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4M, BBIACICHHS CylecTBeHHOro. O0y4aromnuecs ¢
3IIP 3aTpyaHstoTCS caenaTh YMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEpPEeIKO
BBLIOMPAIOT HEpAIMOHAIBHBIE CHOCOOBI  PEIICHHs, WHOTJAa OTPaHUYMBAIOTCS
MaHUOYJSLUSIMU C YUCTAMU.

[Ipy wu3ydeHuMm reoMeTpuyecKoro marepuana oOydatommuecs ¢ 3[IP
CTaJKHUBAIOTCSI €  TPYOHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MocJie10BaTeNbHbIE paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOJIUT K OMMOKAM B PEIICHUH TeoMeTpuueckux 3anad. OOydaromuecs MOTYT
MOAMEHUTH (POPMYITy, HEMIPABWIBHO MIPUMEHUTH TeopeMy. K cepbe3HbIM OIInOKaMm B
peuieHnd  3aJad  MPUBOASAT  HEJOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CI0KHO BBIOJIHUTH YEPTEK K YCIOBUIO, B TUCbMEHHBIX padoTax
OHM HE MOTYT IPUBECTH OOBICHEHUE K UEPTEKY.

TouHOCTH 3aTOMUHAHUS ¥ BOCITPOU3BEICHUS YI€OHOTO MaTeprasa CHUKEHBI 10
NpUYMHE CIa00CTH MHECTUYECKOW MesTEeIbHOCTH, CYXKEHUS o0beMa MaMsTH.
O6yuaronumes ¢ 3IIP TpeOyercst OoJibllie BpeMEHU Ha 3aKpeIUieHWe MaTepuala,
aKTyaJau3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.



Jlist ipeo1oyIeHnst TPYAHOCTEN B M3yYEHUHU YUEOHOro npeaMeTa «MaremaTuka
HeoOXonuMa ajganTamuss oObeMa M XapakTepa y4yeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3IIP. Cnenyer y4ueOHbII MaTepual
MPENOJHOCUTh HEOOJBIIMMHU MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATH
cnocoObl  ajanTalMM TPYAHBIX 3aJaHUM, HEKOTOphIE TEMbl JaBaThb Kak
03HAKOMUTENBHBIE; UCKIIIOYATh OTAEIbHBIE TPYAHBIE JOKA3aTENbCTBA; TEOPETUUECKUIM
Marepuajgl peKOMEHIYETCS M3ydaTh B IPOLECCE IMPAKTUYECKON AEATENBHOCTH IO
pemieHno  3agad. OpraHuyeckoe €IMHCTBO IPAKTUYECKOW W YMCTBEHHOMU
NESATENbHOCTH YYallMXCS Ha YypOKaX MaTeMaTUKH CIIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOCHUIO Oa3MCHBIX MaTEeMaTUYECKUX 3HAHUU U YMEHUM.

Hesaun u 3apa4n u3ydeHust yueOHoro npeamera «Marematuka»

[TpuoputeTHRIMU TIETIMHU O0YUCHHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISIOTCS:

" (GopMHUpPOBaHHUE IEHTPATBHBIX MATEMAaTHYCCKUX IMMOHATHHA (YHUCIO0, BEIMYHMHA,
reoMeTpuuecKas durypa,  mepeMecHHas, BEPOSTHOCTD, byHKIHS),
o0ecrneunBaroUX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMaTH4YeCKOTrO
obOpazoBanust ooyuaromuxcs ¢ 311P;

» moaBeneHue odyuaromuxcs ¢ 3[1P Ha 1oCTymTHOM JIJ11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMaTHKH U OKPYXKAIOIIET0 MUpa, TOHMMaHUE MaTeMaTHKN KaK
JacTH OOIIEH KyIbTYphI UeJIOBEUECTBA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOYyYarouIuxcs ¢
311IP, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUUHOCTU
MBIIIJIEHUS, HTEpeca K U3yYeHHUIO MaTeMaTHKH;

* ¢dopmupoBaHue (GYHKIIMOHAIBHOW MaTeMaTH4YeCKOW TI'pPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHUS  MaTeMaTHMYECKUX  MOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pEaJIbHBIX KU3HEHHBIX CUTYAIUSIX U IIPU U3YUYEHUU IPYTUX
y4eOHBIX TIPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MATEeMAaTUKH U CO3/1aBaThb MaTeMaTUYECKUE
MOJIEIM, TPUMEHSATh OCBOCHHBIM MaTeMaTWYEeCKHil ammapar i pelieHus
NPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETUPOBATH M  OICHUBATH
MOJTyYEHHBIE PE3yIIbTaTHI.

JlocTr>KeHUe ATUX 1eseil o0ecrneunBaeTCs pelICeHUEM CIEAYIOMNX 3aa4:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBbIkM y4ueOHO-TIO3HABATCIHHOM
JESTENBbHOCTH: TJIAHUPOBAHWE pPaOOTHI, TMOUCK pAIMOHAIBHBIX TyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIIEKTYAJIbHOMY pPa3BUTHIO, (OPMUPOBATH KauecTBa,
HEOOXOIMMBIE YEJIOBEKY JUIsl TIOTHOIICHHOW KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MAaTEeMAaTUYECKON NEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYHIIAH, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEM;

* ¢opMUpOBaTh KITIOYEBBIC KOMIICTCHIIMHM YYalIUXCS B paMKax MpPEAMETHOU
obnactu «MartemaTuka U UHPOPMATUKAY;

" pa3BHUBaTh NOHATUWHOE MbILIEHUS oOyyatomuxcs ¢ 3I1P;



" OCYLIECTBIISITh KOPPEKIHUIO MO3HABATENBHBIX MpolreccoB olOyyaromuxcs ¢ 311P,
HEOOXOIMMBIX [JIsI OCBOEHHMS MPOrpaMMHOrO Marepuaja Mo Y4eOHOMY
peaMETY;

" [IpeayCcMaTpuBaTh BO3MOXKHOCTH KOMIIEHCALIUM 00pa30BaTeIbHbIX 1€(UIIUTOB B
OCBOEHHMM MPEAIIECTBYIOUIEr0 MPOrpaMMHOr0 MaTepuaja y 0OydaroIIuXcs ¢
3IIP 1 HEnQOCTAaTKOB B KX MAaTEMaTUYECKOM Pa3BUTHUU;

* copMUpOBaTh YCTOWUMBBIA UHTEPEC yUAIIUXCS K MPEIMETY;

" BBLISBISITH M Pa3BUBATh MATEMaTH4YECKUE U TBOPUYECKHE CIIOCOOHOCTH.
OCHOBHBIE JINHUHM COAEPKAHMUS Kypca MareMartuku B 5—9 kiaccax: «Hucna u

BBIYUCIICHUA», «Anredpa» («AnreOpandeckue BBIpOXECHUS», «YpaBHEHHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue ¢GUTYppl U HX
cBoOMCTBaY, «M3MepeHne reoMeTprUIeCKUX BETUUUHY), « BEpOATHOCTh U CTAaTUCTHKAY.
JlaHHBIE JIMHUYU Pa3BUBAIOTCS MapaJieIbHO, KaXK1asi B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JPyroi, a B TECHOM KOHTAaKTE H
B3aumozeiictBuu. Kpome »Toro, ux oOBbEAMHSIET JIOTMYECKas COCTaBIIsIOIas,
TPAAUIIMOHHO MPUCYIIIAs MaTEMAaTUKE U MPOHU3BIBAIOIIASI BCE MATEMATHUYECKUE KYPCHI
u conepxarenbHbie auHUN. CPopmynupoBaHHoe B DepepadbHOM TOCYIapCTBEHHOM
0o0pa3oBaTesbHOM CTAaHJIapTE OCHOBHOTO OO0IIero o0pa3oBaHus TpeOOBaHHE «YMETb
OTIepUPOBAThH MOHATUSMHU: ONPEIeTICHUE, aKCUOMa, TEOpEeMa, T0Ka3aTeIbCTBO; YMEHUE
pacrio3HaBaTh WCTHUHHBIE M JIOKHBIC BBICKA3bIBAHUSA, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS M OTPUIIAHKS BBICKA3bIBAHUM» OTHOCHUTCS KO
BCEM KypcaM, a (popMUpOBaHUE JJOTUYECKUX YMEHUHN paclpeessieTcs 0 BCeM rojaam
oOyuyeHusi Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUsl.

Conepxanue 00pa3oBaHHSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHust denepanbHoi pabouel MporpaMMbl, paclpeAesIEHHBIM M0 To/1aM 00yUYeHUs,
CTPYKTYpUpPOBAaHO TakuM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIHUIHUAIBHBIM
BompocaM  oOydaromniuecs OOpamaJinuch  HEOJHOKpPATHO, 4YTOOBI  OBJAJCHUE
MaTEMaTUYECKUMU MOHITUSMH U HABBIKAMHU OCYHIECTBIILIOCH IMOCIEAOBATENbHO U
MOCTYIIATENbHO, C COOJIONCHUEM IMPUHIUIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCH B OOIIYIO CHCTEMY MaTeMaTHYECKUX IMPEACTABICHUN OOy4aronuxcs C
3I1P, pacmupsis u yryonsss e€, oOpa3ys NMpoYHbIE MHOXKECTBEHHBIC CBsi3u. OOmue
Lenu u3ydeHus ydyeOHoro mpenmera «Maremaruka» mpencraBieHsl B DenepaabHOR
paboueii mporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHMS.

Oco0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MAaTEePHAJIa 10 MaTeMaTHKe

OOyuenne yueOHOMY TmpeameTy «MaremaThka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBUM NJI1 YCBOCHHSI IPOTPAMMHOr0 Marepuasia oO0ydarouuMuUcs C
3I1P. bonblioe BHUMaHUE yaesieTcsl 0TOOpYy yu4eOHOro mMarepralia B COOTBETCTBUH C
MPUHIIIIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIeTo 0a30BOTO YPOBHS, KOTOPBIN
JIOTKEH TI0 COJIEP’KaHUI0 M 00beMyY OBITh alaiTUPOBAHHBIM i oOydaroruxcs ¢ 311P
B COOTBETCTBHHM C HX OCOOBIMH 0OOpa3oBarelbHBIMH TOTpeOHOCTAMH. CreayeT
o0nerynTh OBIaJeHUe MarepuajaoMm oOyuatromumucs c¢ 3IIP mocpernctBoMm ero
JETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU
B NPUMEHEHUM 3HAHWM, HUCIONB3Ys NPUEMbl aKTyalu3aluu (BU3yasibHasi oOIopa,
MaMsITKa).



denepanbHas MporpaMma IMpeAyCMaTpUBAET BHECEHNE HEKOTOPBIX U3MEHEHUM |
YMEHBIICHHE 00beMa TEOPETUYECKUX CBEJICHUN, BBIHECEHUE OTHENIBbHBIX TEM WIIU
LEJIbIX Pa3/IesIOB B MaTepualibl 111 0030pHOr0, 03HAKOMUTEIBHOIO U3YUYECHHS.

HN3menenus nporpammsbl B 5-9 kiaccax

MartemaTuka B 5 u 6 Ki1accax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3y4aTh CIEAYIOIIUE TEMBI:
«Pumckass nHymepanus», «PaBHble (urype», «{unuaap, konyc, mapy, «Kyow,
«IIpssmMoyronsHbIN napamnenenuneny», «llepememienue Mo KOOpAUHATHOU MPSIMON»,
«Mopaynp uucnay, «HucnoBble NpoMexyTkn»; «MacmTaby» (uM3yyaeTcss B Kypce
«["eorpadus»); «M3o00paxxeHre reoMmeTpuyeckux GUryp Ha HEJIMHOBaAaHHOUW Oymare c
UCIIOJIb30BAHUEM  LUPKYJSA, JIMHEHMKH, YIrOJbHHMKA, TpAaHCHOPTHpa», «/lnuHa
OKpy)kHOCTHY», «Ilnomane kpyra», «llapamtensubie npsmeie», «llepneHauKyIspHbIe
npsimbie», «OceBasi U LUEHTpaJibHas CUMMETpUM» (M3ydaeTcsi B Kypce I'€OMETpHH);
«beckoHeuHble TNEpUOIUYECKUE JAECATUUHBbIE ApoOu. JlecaTnyHOe MpUOIMKEHUE
O0OBIKHOBEHHOU ApOoOM» (M3y4aeTcsi B Kypce anreOpsl).

CrnenyeT yMEHBIINTh KOJHWYECTBO 4YAaCOB HA CIEAYIOIIME TeMbl: «Pemenue
Joruueckui 3agau», «JlimHa otpeska», «llkansy, «PacnpeaenuTenbHBI 3aKOH
YMHOKEHU», «3aMuch MPOU3BEICHNS C OYKBEHHBIMU MHOXUTEIIMUY, «[locTpoenue
KOH(UTypaluii M3 4yacTedl NpsIMOM, OKPYKHOCTHM Ha HEJIMHOBAHHOM M KJIET4aTOMN
Oymare», «Jlenmurenu u kparnsie. [IpusHaku nenmumoctu», «HamGombrmmit oOmumii
JeNUTENh W HauMeHbIlee olliee KpaTHoe. J[enmuMocTh CyMMBbI U NPOMU3BEIICHUSY.
«IIpuBenenue npobu K HOBOMY 3HaAMeHaTeN», « HaxoxaeHne yacTu 1eaoro 1 1eoro
no ero dactu». «OKpyriieHue NecATUYHBIX Apobeit». «Pemenue 3amau nepedbopom
BCEX BO3MOXXHBIX BapuUaHTOB». «(CocTaBieHrne OyKBEHHBIX BBIPAKEHUHN MO YCIOBHIO
3aiauny. BeicBOOOIMBIIIMECS YaChl MOYKHO MCIIOJIb30BaTh Ha MMOBTOPEHUE (B HAYaJle U
KOHIIE Y4eOHOTro rojia), Ha U3yueHne HauboJee TPYAHbIX U 3HAUUMBIX TeM: B V Kjacce
— Ha pellieHre YPaBHEHU, TPUBEACHUE IPOOH K HOBOMY 3HAMEHATENI0, YMHOKEHHUE U
JieJIeHUe JCCATUYHBIX ApoOel, m3MepeHwe yrioB, B VI kimacce — aelcTBUS C
IIOJIOKUTEIBHBIMU U OTPULIATEIIBHBIMU YHCIIAMU, PELICHUE YPABHECHUH, CIIOKEHUE U
BBIUUTAHUE YUCEJ, COACPKAIIUX LIETYI0 U IPOOHYIO YaCTh, HA YMHOXEHHUE U JIeTICHUE
OOBIKHOBEHHBIX JIPOOCH.

Auiredpa

B 03HaKOMHUTEIBHOM IUIAHE PEKOMEHAYETCS W3ydaTh CICAYIOIIUE TEMBbI:
«ppaunonanbubie uncina. JlelcTBuTenbHble ynciiay, «CpaBHEHUE NE€HCTBUTENbHBIX
quces, apupMEeTHICCKUEe JTCUCTBUSA C JICMCTBUTEIBbHBIMH 4YHclIamMu», «HaxoxneHue
NpUOTMKEHHBIX 3HAYCHUN KBaJIpaTHOTO KOpHsI», «Teopema Buera», «Pemenus
YPAaBHEHUI TPEThEU U YETBEPTOU CTENEHEN PA3IOKEHNEM HA MHOKUTENNY, «OyHKIUA ¥

=Vx u ee rpadux», «IlorpemHOCTs ¥ TOYHOCTH NPHOMIKEHHA», «UeTHbIE N
HeueTHble QYHKIMMY», «DyHKIMSA y=X"», « DyHKIUSA y= ax’, ee rpaMK U CBOICTBA.
I'paduxu pynkuuii y= ax? + n u y=a(x-m)?, «YpaBHEHUE C IByMs IIEPEMEHHBIMHU 1 €TI0
rpadux», «['padudeckuii cmocod pemieHus CUCTEMBbI ypaBHEHU», «V300paxkenune
YJICHOB apU(PMETHIECKON U TEOMETPUIECKON MPOrPeCcCril TOUKaMu Ha KOOPIMHATHON
IJTIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIMAIBHBIN pOCT. CIOXKHBIEC IPOLIEHTHI».

Cienyer yMEHBIIMTHh KOJWYECTBO YacOB Ha H3ydeHUE TeM: «DOopMyibD»,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEMHOE ypaBHEHHE C JBYMS HEU3BECTHBIMUN,
«I'paduk TMHEHHOrO YpaBHEHUS C JABYMs NepeMeHHbIMUY, «['paduyeckoe perieHue



JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHHI», «CBOMNCTBA KBAaJIPaTUUHOU
GyHKIUNY.

BreicBoOOIMBIIMECS Yachkl PEKOMEHAYETCS HCMOIb30BaTh: IS JIy4IlIel
npopaboTKu Haubojee BaXHbIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE ACUCTBUS C Apo0sMu», «lIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS»;, Ha IIOBTOPEHHUE, peuIeHue 3ajad,
npeoOpa3oBaHUE BBIPAKEHUM, & TAKXKE HA 3aKpEIUICHUE U3YYEHHOr0 MaTepuara.

I'eomerpusn

CreyeT OCHOBHOE BHUMAHUE YAEIUTh MTPAKTUUECKON HAINpPaBIEHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA Ji1 BOCHPHUATUS TEOPETUUYECKUN
matepuas. Ha ypokax reoMerpuu HEOOXOJMMO MAaKCHUMAaJIbHO HCIOJIb30BaTh
HarJsiHble CpeacTBa oOOydeHHus, OOojbllle MPOBOAMTH NPAKTUUYECKUX pPabOT ¢
ydauiuMucs, pemath 3a1aqu. CTpOUTh pelieHne 3aj1ay Mpu MOCTOSHHOM 00pallleHuu
K HAarJSIJHOCTU — PUCYHKaM U YEpPTEXkKaM.

O3HakOMHUTENBHO [JaTh TeMbl: «TeopeMbl M JOKa3aTelIbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT NPOTHUBHOIO», «CyIIECTBOBAHHE M  €IUHCTBEHHOCTH
NEPHEHAUKYIsApa K OpsaMoi», «MeToJl reoMeTpuYecKux MecT», «MeToa yaBOEHUs
Menuanb», «Teopema daneca n TeopeMa 0 MPONOPLUOHAIBHBIX OTpe3Kax», «LIeHTp
Macc TpeyroyibHuKay, «3MeHeHre TpUroHoMeTpuYeCKuX PyHKIUN Npu BO3pacTaHUU
yraa», «Q@opMyJsibl [ PaAMyCOB BIHCAHHBIX M OINHMCAHHBIX OKPYKHOCTEM
IPaBUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHE NpsAMO», «JIBrmxenue», «CBoiicTBa
INBHKEHUA», «Teopema 0 IPOU3BEAECHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUN
OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTeIbHOMN.

CrenyeT yMEHBIINTh KOJWYECTBO YAaCOB Ha M3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCeBOW cuMMeTpum», «lleHTpanbHasi cCUMMETpUs»,
«ITapannensubiii meperoc», «lloBopor», «IIpeoOpazoBanue mnomobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha MOCTPOEHUE C IOMOUIBIO
HAPKYJISL W JIMHEWKW», «JlekapTOBbI KOOpIMHATBI HA IUIOCKOCTH», «Pelienue
TPEyronbHUKOBY, «[logobue durypy.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHHUE 3a/1a4 ¥ TIOBTOPECHHE.

BeposiTHOCTH M CTATHCTUKA

B cBsi3u ¢ Tem, 4YTO JaHHBIA KypC BBI3bIBACT HAMOOJBIINE CIIOKHOCTU IS
oOyuatoutuxcsa ¢ 3[IP, cBd3aHHBIE CO CHM)KEHHBIM YPOBHEM pAa3BUTHS CIIOBECHO-
JIOTUYECKOTr0 MBILIUICHHUS, €r0 M3yYeHHE JOJDKHO CTPOMTHhCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il yYE€HHUKOB Matepuane. OCHOBHOE€ BHHMAHME CIENYET YACINUTH
pasznenaM, CBS3aHHBIMHU C IIOBTOPEHHMEM IIPOWJIECHHOIO MaTepuana, YBEJIWYUTH
KOJINYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C IPAKTUYECKOU IEATEIBHOCTHIO
00yJaromuXCH.

Heo6xoammo mnepecMOTpeTh Conep)KaHWe TEOPEeTHYECKOro Marepuaia u
XapaKTep €ro M3JI0KEHUSA: TEOPETUYECKUM MATepHall IPENOJHOCHUTH B IIPOLECCE
pemeHns 3a7a4 M BBIIOJIHEHUS 3aJaHUM HArJAJHO-IIPAKTHUYECKOTO XapakTepa; He
TpeGoBaTh BBIBOJA W 3allOMUHAHUS CIOXHBIX (HOPMYI, pelIeHHs HECTaHIAPTHBIX,
TPYROEMKHUX 3alaHui. Pl TeM ciieryeT n3y4aTh B 03HAKOMUTEIBHOM IUIAHE.

QenepanbHas MporpamMma MPEJOCTABIAET aBTOpPYy paboyeil mporpammbl
cB0O0OIy B pachpeiefieHUd MaTepuala o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4EOHOro roja CaMOCTOSTEIbHO ONPEAEIseTCS



00pa30BaTeIbHON OpraHU3aIei 1 3aBUCUT OT OCOOCHHOCTEH TPYMITbI 00yUYaIOITIXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEH.

IlpumepHbie BHABbI JesATeJbHOCTH oOy4yawmmxcesa c¢ 3IIP, o0yciaoBiaeHHbIe
0CO0BIMHU o0pa3oBaTe/IbHBIMU MOTPEOHOCTAMMU ) | odecreynBaloIe
OCMBICJICHHOE OCBOEHHE COAePKAHUN 00pa30BaHus 1O nmpeaMmerty «MaremMaTuka

Conepxanue BUAOB JesTenbHOCTH oOyuwaromuxcs ¢ 3IIP ompenpensiercs ux
0co0bIMU 00pa3oBaTeNbHBIMU MOTPEOHOCTSIMHU. [IOMIMO HMIMPOKO MCHOJIB3YEMBIX B
OAOIT OO0 o6mux 115 Bcex 00ydarommuXcsi BUIOB JEATEIbHOCTH CIEAYET YCUIUTh
BUJIBI ICATEIBHOCTH CIeU(pUUHBIC 711 JAaHHON KaTeropuH JeTel, 00ecTeynBarome
OCMBICJICHHOE OCBOEHHE COJiepKaHusd oOpa3oBaHUS IO TMpeaAMEeTy: YCUIICHHE
NPEeIMETHO-TIPAKTUUECKON JIeATETHbHOCTH C AaKTHBH3AI[MEHl CEHCOPHBIX CHCTEM;
YepeOBaHWE BHUAOB JEATEIBHOCTH, 3aJICUCTBYIONINX pPAa3JIMYHbIE CEHCOPHBIC
CHCTEMbI; OCBOGHHE MaTepHaja C OIOpOi Ha aJITOPUTM; IIOIIATOBOCTH» B U3YyUCHUN
MaTepuaa; UCTIOJIb30BaHUE IOTIOTHUTEIHHON BU3YAIbHON OMOPHI (CXeMBbI, IaOJIOHEI,
OIOpHBIE TAONUIIBI); PEYEBOW OTYET O MpOIecce M pe3ysbTare JesTeNIbHOCTH;
BBITIOJIHCHUE CHEIHAIBHBIX 3aJaHUi, 00eCIEeYMBAIOIINX KOPPEKIUIO pEryJsIuu
y4eOHO-TT03HABATEIBHOM JIEATEIEHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yibTaTa.

denepanbHas TeMaTH4YecKass M TEPMHHOJIOTHUYECKAsl JIEKCHKAa COOTBETCTBYET
®AOII OOO.

Hnst oOywaromuxcss ¢ 3[IP cymiecTBeHHBIM SBISIFOTCS MpHUEMBI pabOTHI ¢
JEKCHYECKUM MaTrepuanoM 1o npeamery. [IpoBomutcs crnernmanbHas paboTa 1o
BBE/ICHUIO B aKTHBHBIM CJIOBapb OOYYalOMIMXCS COOTBETCTBYIOIIECH TEPMHHOJIOTHU.
N3yuaemble TEPMHUHBI BBOAATCS HA IOJMCEHCOPHON OCHOBE, 00s13aTeNIbHA BU3YyallbHAs
HOJIePKKa, aITOPUTMBI paOOTHI C OTIPe/IeTICHUEM, OTIOPHBIE CXEMBI IS aKTyaIn3alun
TEePMUHOJIOTUH.

MecTo yuyedHoro npeamera «MatemaTnka» B yueOHOM IJIaHe

B cootBerctBUuM ¢ ®DenepalbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTO o00IIero oOpa3oBaHus y4eOHBIH TpeaMmeT «MaTeMaThkay
BXOJIUT B TPEAMETHYI0 o001acTh «Marematnka u WHGOPMATHKA» U SBISETCA
oOs3aTeNbHBIM ISl M3ydeHus. B 5-9 knaccax yueOHbId mpeamer «MaTemaTukay
TPAIUIIMOHHO M3Yy4YaeTcs B pamMKax CIEAYIOIMX YYeOHBIX KYpCOB: B 5-6 Kjaccax —
Kypca «Matematuka», B 7-9 kijaccax — KypcoB «AnrebGpa» (BKIIOUYas 3JIEMEHTHI
CTaTUCTUKU U TeopuHm BepositTHocTer) u «['eomeTpusi». Hacrtosmieil nmporpammoit
BBOJIUTCSI CAMOCTOSTEIHBIN yu4eOHBINA Kypc «BeposSTHOCTh M CTATHCTHKAY.

OO6uiee yncno 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYEHUS] MaTeMaTUKH (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOTI'O 001Iero oopazoBanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 4acoB B Hezeln), B 6 kinacce — 170 yacoB (5 yacoB B Hezienio), B 7 Kilacce —
204 yaca (6 yacoB B Hezento), B 8 kinacce — 204 yaca (6 yacoB B Henelno), B 9 Kiiacce
— 204 yaca (6 yacoB B HEJIEIIIO).

Ilnanupyembie pe3yabTaTbl 0CBOEHHUS Y4eOHOro npeamera «MareMmaruka
HA YPOBHE OCHOBHOI'0 00111€er0 00pa3oBaHus



N3yueHue ™areMaTvkd Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUXKeHue oOydaronumucs ¢ 311P TUYHOCTHBIX, METaPEeIMETHBIX
U TIpeAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOCHUS YUYEOHOTO TIpeIMETa.

JInYHOCTHBIE  pe3yabTaTbl OCBOEHHS MPOrpaMMbl IO  MAaTE€MaTHKe
XapaKTePU3YIOTCS:

NATPUOTHYECKOE BOCTIUTAHNE:

MIPOSIBJICHUEM MHTEpPEca K MPOIIJIOMY M HACTOSIIIIEMY POCCUICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTUXEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOU
MaTeMaTU4YeCKON IIKOJbI, K HUCIOIb30BAHUIO ATUX JIOCTIXKEHUM B JPYrMX HAayKax U
MPUKIaJAHBIX cepax;

rpa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA U pealiu3allid ero
paB, MPECTABICHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJIEHUW, TMPOIEAYp TpaXKJaHCKOTOo oOmiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHIO JTHUYECKMX MPOOJIIeM, CBSI3aHHBIX C
MPaKTUYECKUM MTPUMEHEHHUEM JIOCTHKEHU I HayKH, 0CO3HAHHEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPUHITUIIOB B JICSITEIBHOCTH YUEHOTO;

TPY/A0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PCIICHUM MPAKTUYCCKUX 3ajad
MaTeMaTU4YECKON HaMpaBJICHHOCTH, OCO3HAHHEM BaXXHOCTH MaTeMaTH4YeCKOIO
oOpa3oBaHUsl Ha TPOTSIKEHUU BCEH JKU3HU ISl YCIEMHOW TmpodeccroHambHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHIUBUIYAJIbHON TPAaeKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  DMOLMOHAJIBHOMY H©  3CTETHYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, pEUICHUH, paCCYX ICHHH, YMEHHUIO BHIIETb
MaTeMaTu4YeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTallMed B JCSATEIIbBHOCTHU HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCcTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YENOBEKa, MPHUPOABI U
oOmmiecTsa, TOHMMAaHHEM MaTeMaTUYeCKO HayKh Kak cdepbl YeloBeYeCKOn
NEATENIbHOCTH, ATANoB €€ pa3BUTUS M 3HAYUMOCTH [JIsl Pa3BUTUS LHUBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHMKd U MaTeMaTHU4eCKOW KYIbTypOWd KaK CpelCTBOM
MMO3HAHUS MUpPA, OBJAJEHUEM MPOCTEUIIMMHU HABBIKAMU HCCIEAOBATEIbCKOM
NEeATENbHOCTH;

¢pusuveckoe BocnuTaHue, (OPMHPOBAHHE KYJILTYPbl 3I0POBb U
3MOIUOHAJIBHOI0 0JIATOMOJIYyYHSsA:

TOTOBHOCTBbIO MPUMEHSATh MaTEeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
37I0POBBS, BEICHHUSI 3JOPOBOTO 00pa3a KU3HU (30pOBOE MUTaHKE, cOaTaHCUPOBAHHBIN
peXuM  3aHATHM W OTAbIXa, peryiaspHas  (Qu3nueckas  aKTUBHOCTb),
c(hOopMHPOBAaHHOCTHIO HABBIKA pedieKkcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOro e MpaBa JPYroro 4eJoBeKa;

IKOJI0THYEeCKOe BOCTIMTAHHUE:

OpUEHTAIlMeN HAa MPUMEHEHHE MaTeMaTu4yeCKUX 3HAHUU /IS peuieHus 3a7a4d B
00J1aCTH COXPAHHOCTHU OKpYKAIOIe cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX



BO3MOXXHBIX MOCHEACTBUN JI1 OKpYXalolleld Cpenbl, OCO3HAHHEM III0OaIbHOIO
XapakTepa KOJIOTUUECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

ajanTauus K M3MeHSIIIMMCS YCJI0BUSAM COLMAJIbHOI ¥ IPUPOIHOI CPe/Ibl:

TOTOBHOCTBIO K JICCTBUSIM B YCIOBUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUUTHCS Y APYTUX JIONEH, TpruoOpeTarh B COBMECTHOM JIEITEIbHOCTH HOBBIC
3HAHWSI, HABBIKK ¥ KOMIICTCHITUU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B  (POPMHPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIIEC
dbopMynupoBaTh WIEH, MOHSATHUSA, TUIOTE3bl 00 0OBEKTaX W SIBICHUSIX, B TOM YHUCJIE
paHee HE M3BECTHBIX, OCO3HAaBaTb JE€PUUUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0,  BOCHPUHUMATb
CTPECCOBYIO CHUTYyallMI0O KaK BBI30B, TpeOYyIOIIMI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMACMbIC PEIICHUS € JCUCTBHs, (OPMYIUPOBATh W OICHWBATH PUCKH U
MOCJEICTBUSA, OPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl:

B pe3ynbrare ocBO€HHS NPOrpaMMbl MO MaTeMaTHKe Ha YPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOywatomerocas ¢ 3[IP  Oynyr cdopmupoBanbl
METanpeIMEeTHbIE PE3YJbTaThl, XapaKTEPU3YIOIIMECs OBJIaJCHUEM YHUBEPCAJIbHBIMU
NI03HABATCIIBHBIMU JICHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHHKATHBHBIMY JICHCTBUSIMHU
¥ YHUBEPCAJIbHBIMU PETY/ISATUBHBIMU JCHCTBUSMH.

OBnagenne YHHMBepCaJIbHbIMH yueOHBbIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJ€  YCBOCHHUS
MaTEMaTUYECKOT0 MaTepuana;

BBISBJIATh JEPUIUT JaHHBIX, HEOOXOAUMBIX Jisi PELIEHUS IOCTaBICHHOU
3a/1auu;

C TIOMOIIBIO YUYWTENs BBIOMpATh CIOCOO pelIeHUsT MaTeMaTHYEeCKOW 3amadu
(cpaBHMBATh BO3MOXHBIC BAPUAHTHI PEIICHUS);

OPUMEHSITh M TpeoOpa3oBbIBaTh 3HAKM U CUMBOJIBI B XOJI€ PEIICHUS
MaTEeMaTHYECKUX 3a/1a4;

yCTaHaBIMBATh UCKOMOE M IAHHOE TIPH PEIICHUU MaTEMaTHIECKOM 3a/1a4H;

MOHUMAaTh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3IWYHBIX BUIOB U (HOPM
MPEICTaBICHNUS;

WJUTIOCTPUPOBATH PelIaeMble 3a71a4u rpadUIeCKUMU CXeMaMu;

3¢ (HEeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATh MHGOPMAIIHIO.

MOHUMATh U UCIOJIb30BaTh MaTEMAaTHYECKUE CPEICTBA HATIISIIHOCTH (Tpad Uk,
aUuarpaMMbl, TaOJWIBI, CXEMbl W JIp.) Ui WUIIOCTPAIMH, WHTEPIPETAINH,
apryMeHTAaIl1H.

OBilaleHNe  YHUBEPCAJbHBIMH  Y4eOHBIMM  KOMMYHHKATHUBHBIMHU
NEeHCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO NESITEIBHOCThH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOILIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJUTH OOIIIHME CIIOCOOBI paboThI; padoTaTh B TPYIIIIE:
HaxoJUTh OOIllee pelIeHHEe W pa3peniaTh KOH(IMKTHI HA OCHOBE COIJIACOBaHUSA



MO3ULHUI U y4ETa UHTEPECOB; CIyIIAaTh MAPTHEPA; POPMYIUPOBAThH, APTYMEHTUPOBATH
U OTCTauMBAaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB MPU HAJIUYUM PA3HBIX TOUEK
3peHHsl U pa3peliaTb KOH(JIMKTHI HAa OCHOBE Yué€Ta HHTEPECOB W MO3UIUN BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IMIO3ULMUIO U KOOPAUHUPOBATH €€ C MNO3ULUIMHU
NapTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEr0 pEIIeHUsS B COBMECTHOM
NEATEIbHOCTH;

BBITIOJIHATh CBOKO 4YacTh PabOThI, JIOCTUTaTh Kauye€CTBEHHOTO pe3yibTaTa u
KOOPJAWHUPOBATH CBOU JCUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOLIUI TPOTYKT.

OBJaieHNe YHHBEPCAJbHBIMHU Y4€OHBIMU PEeryIsiTUBHBIMHY I€HCTBUSIMU:

CTaBUTh 1M, BBIOMpATh U CO3/]aBaTh AJTOPUTMBI JJIsi PEIICHUs] y4eOHBIX
MaTEeMaTUYECKUX MPoOIieM;

IUITAHUPOBATh U OCYILECTBIATH ACATEIIBHOCTb, HAIIPABICHHYIO Ha pELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapakTepa.

dbopMynupoBaTh M yAEpKUBATH Yy4eOHYIO 3ajady, COCTAaBISATh IUJIaH U
MOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIIATH KOHTPOJIb MO 00Pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTUBHI,

KOHTPOJMPOBATh MpOIlECC M  pe3yiabTaT y4yeOHOW  MaTeMaTH4ecKou
NEATEIIbHOCTH,

aJIeKBaTHO OLIEHUBATh MPABUJIBHOCTh WM OITMOOYHOCTH BBHITTOJIHEHHS YIEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXXHOCTH €€ pelIeHUS;

CIMYaTh CHOCOO NEWCTBUSI U €ro pe3ysbTaT C 3aJaHHBIM STAJIOHOM C LEJbIO
oOHapy>KeHHUs OTKJIOHEHUH U OTJIMYUNA OT 3TaJIOHA.

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIICHUU Y4eOHOMU
3a7a4H;

NOHUMATh MPUYHHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMBbIl pe3ynbTaT
NESTENBHOCTH, ONPEACNITh MO3UTUBHBICE M3MEHEHUS W HaNpaBlIeHUs, TpeOyrolue
nanbHenIen padoThl;

PETYIHPOBATH CIIOCOO BBIPAKEHUS IMOIUH.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS ITPOIPAMMBI [0 MATEMATHUKE TIPEACTABIICHBI
o rogamM oOydeHHUs: B paMKax OTACNIBbHBIX Y4EOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTh U
CTaTUCTHUKAY.



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

e udyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIETIIMU O0yUYEHUsI MaTeMaTHKE B 5—06 Kaccax sIBISIIOTCS:

" MIpPONOJKEHUE (POPMHUPOBAHMSI OCHOBHBIX MAaTeMAaTHYECKHUX TMOHATHNA (YUCIHO,
BEJIMYMHA, TeoMeTpuueckasi (urypa), 00eCrneurnBarIIMX MTPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTHYECKOT0 00pa3oBaHusi 00y4JaroOIIUXCs;

" pa3BUTUE WHTEUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHW OOYyYaromuxcs C
3I1P, mo3HaBaTENbHON AKTUBHOCTH, MCCIEAOBATEIBbCKUX YMEHMI, UHTEpECa K
U3yYEeHUIO MaTeMaTuKH;

* noaseaeHue ooydarommxcs ¢ 3[1P Ha TOCTynmHOM /Ji1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYXKAIOLIEro MUPa;

* ¢opmupoBaHue (YyHKIMOHAIBHOW MAaTeMaTH4YeCKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MareMaTU4ecKue OObEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalUsX,
OPUMEHSITh OCBOCHHBIE YMEHHUS JIs PEUICHUS MPaKTUKO-OPUEHTUPOBAHHBIX
3a/la4, MHTEPIPETHPOBATh IOJYUYEHHBIE pE3ylbTaThl M OIICHUBATh HMX Ha
COOTBETCTBUE MPAKTUYECKON CUTyalnH.

OcHOBHBIE JHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kijaccax —
apu@meTHiecKas 1 TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCA MapajuIeNIbHO, KaX1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKT€ U B3aUMOJECHCTBHH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernyeckoro marepualia HauMHAETCS CO CHCTEMAaTHU3alluu U
pa3BUTHUS 3HAHUN O HATYPAJIbHBIX YHUCIaX, IMOJYYEHHBIX B HadaJbHOW mmKoje. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKH W (POPMUPOBAHHME HOBBIX
TEOPETUUYECKUX 3HAHWI COYETAETCS C Pa3BUTHEM BBIYUCIHUTENBHON KYJIbTYPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIINM MpUéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BbIUMCIICHUH. MI3ydeHue HaTypalbHBIX YHCEN MPOAOIIKAETCA B 6 Kacce 3HaKOMCTBOM
C HaYaJIbHBIMU NOHATUAMU TEOPUU TETUMOCTH.

Jpyroit KpynHbIi OJIOK B coJiepKaHUU apu(PMETHIECKOW JTUHUHM — 3TO JIPOOH.
Hauvano n3yuenus oObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. JTo
NEPBBI 3Tal B OCBOCHHM JApoOeH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesMH, TOHATUSAMU TeMbl. Ilpu 3ToM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B
MOJTHOM 00BEME MPENUIeCTBYET U3YUEHHUIO AECITUYHBIX APOOEH, UTO 11e1ecoo0pa3Ho
C TOYKHM 3PECHUS JIOTUKHU WU3JI0KEHHS YUCIOBOM JIMHHUM, KOTJAa IpaBWia IEUCTBHUM C
ACCSTUYHBIMUA JPOOSMU MOXKHO OOOCHOBaTh Y€ W3BECTHBIMH aJTOpUTMaMU
BBITMIOJTHEHUS JCHCTBUI C OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMU PaCUIMPUT BO3MOKHOCTH JUIsI TOHUMAaHUS OOYYarOIUMUCS MPHUKIIATHOTO
MIPUMEHEHUS HOBOM 3allUCH NIPU U3YUYEHUU APYTHUX NMPEIMETOB U MPU MPAKTHYECKOM
ucronb3oBanuu. K 6 kmaccy oTHec€H BTOpOM dSTam B HW3y4YeHHH ApoOei, Te
IIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHMsI M NpeoOpa3oBaHMs IpoOei,
OCBOEHHE HOBBIX BBIUHCIUTENBHBIX aJITOPUTMOB, OTTAUMBAHUE TEXHUKH BBIYMCIICHUH,
B TOM YHMCJI€ 3HAYEHUI BBIPAKEHUH, COJIEPKAILNUX U OOBIKHOBEHHBIE, U I€CATUYHBIC



IpoOU, YCTAHOBIICHHE CBSI3€M MEX]y HUMH, pACCMOTPEHUE TPUEMOB PEIICHUS 3a7a4
Ha ApoOu. B Hauane 6 kinacca MpOUCXOAUT 3HAKOMCTBO C TIOHATHEM IMPOIIEHTA.

OcoOEHHOCThIO M3YUYCHHUSI MTOJOKUTEIIBHBIX U OTPUIATEIBHBIX YUCEN SBIISIETCS
TO, YTO OHU TAK)KE€ MOTYT pacCMaTPUBATHCS B HECKOJIBKO ATanoB. B 6 kinacce B Hayane
n3ydeHus: TeMbl «IIon0KUTENbHBIE U OTPULIATEIBHBIC YUCIIA» BBIACISETCS MOJATEMA
«llenpie ymncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHIATEIbHBIMU YUCIAMH M
JNECUCTBUAMHU C TOJIOKUTEIBHBIMU M OTPULATEIIBHBIMUA YHCIAMU MPOUCXOJIUT Ha
OCHOBE COJEPKATEIBHOrO0 MOAXOAAd. IJTO IO3BOJIIET Ha JOCTYIIHOM YPOBHE
MO3HAKOMUTH YHYAIIMXCA MPAKTUYECKH CO BCEMHU OCHOBHBIMU MOHSTUSAMU TEMBI, B TOM
yucjie W C TpaBUJaMHU 3HAKOB TIPU BBIMOJHEHUM apU(METHUECKUX JEHCTBUIA.
N3ydeHne panMoHAIIBHBIX YUCET HA ATOM HE 3aKOHYMTCA, a OyAeT MPOJOJIKEHO B
Kypce anreopbl 7 Kjlacca, UTO CTaHET CIEAYIONIUM MPOXO0JI0M BCEX MPUHIUMHATBHBIX
BOMPOCOB, TEM CaMbIM pa3jieieHHe TPYAHOCTEN 00JieryaeT BOCIpUsATHE MaTepuaia, a
pacripejiejieHue BO BpEeMEHHM CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMbIX HABBIKOB.

[Ipu oOydeHMU peIICHHIO TEKCTOBBIX 3aJa4 B 5—6 Kjaccax HCIOIb3YIOTCS
apudMeTHUecKre NMPUEMBbI perieHus. TeKCTOBbIC 3aJjauu, pelraeMble Ipu OTPadOTKe
BBIYMCIIMTENIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJadyu CIEIYIOIIUX
BUJIOB: 3aJayd Ha JIBUKEHWE, HAa YacTH, Ha T[IOKYNKHA, Ha paboTy W
MPOU3BOJAUTEIBHOCTh, Ha TMPOLIEHTHI, HA OTHOUIEHUS W Tpomnopuur. Kpome Ttoro,
oOyyJaromuecs: 3HAKOMATCS ¢ MpUEMaMH PEIICHUs 3ajlad MepedopoM BO3MOMKHBIX
BapUAHTOB, y4aTcsi paboTath ¢ HHGOpPMAIMEH, MPeICTaBICHHOW B (hopMe TaOJIHIT WA
Iarpamm.

B ®enpepanbHoit  pabodeit mporpaMme IPEeayCMOTPEeHO (opMHUpoBaHHUE
IPOIEEBTUYECKUX aredpanueckux rnpeacTaBieHnil. byksa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMAaTUYECKOrO KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHasi CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKAE BCEro s 3aluch OOLIUX
YTBEPXKIECHUA U TpeiokeHud, GopMysn, B YaCTHOCTH [JIi  BBIYHMCIICHUSA
F€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «MaremaTtukun» 5—6 KiIaccoB IpeJCTaBICHA HarjIsiHas T€OMETpHs,
HAnpaBJICHHAass HAa  pa3BUTHE OOpa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHHMsI, U300PA3UTEIBbHBIX YMEHUI. DTO BaXXHBIH Tall B U3YYCHUH T€OMETPHUH,
KOTOPBIA OCYIIECTBISIETCA HA HATSAHO-IPAKTUYECKOM YPOBHE, OIHUPAECTCA Ha
HaTJIAIHO-00pa3HOe  MBINIJICHHE oOydJarommxcs. bomnbimas poiab  OTBOIUTCS
MPAKTUYECKONM  JEATENBHOCTH,  OMNBITY,  JKCHEPUMEHTY,  MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCA C TEOMETPUYECKUMHU (PUrypamMu Ha TUIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTEUITMMU KOH(MUTypalUsIMH, ydaTcs HM300pakaTb UX Ha
HEJIMHOBAHHOW M KJIETYaTOW Oymare, pacCMaTpuBarOT UX MPOCTEHIue cBoMcTBa. B
MpOIIeCCe M3YUYEHHUs HATJISIAHOM T€OMETPUU 3HAHUSI, TOJIYYEHHbIE 00Y4YaloIUMUCS B
HadaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IUIaHy B 5—6 Kjaccax HM3y4aeTcs HHTETPUPOBAHHBIN
npeamer «MaTeMaThka», KOTOPBIM BKIIOYAET apu(PMETHUECKUNH MaTepHal W
HarJISIHYI0 T€OMETPHIO, a TAKKE MPONEAEBTUUECKUE CBEACHUS U3 alNreOphl, SJIEMEHTHI
JIOTUKH M Hayaja OMUCATEIbHOW CTATUCTHKH.



VY4eOHbIN MJIaH HA U3yYE€HUE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HEJEII0 B TEUEHUE KAXKIOTo roga oOyudeHus, Bcero He meHee 340
y4€OHBIX YacCOB.

COJIEP’)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (IIO TOJIAM
OBYUYEHUST)

S KUIACC

HarypajbHble unc/ia u HYJIb

Hatypansnoe uucno. Psa narypanphbix uucen. Yucno 0. M3oOpaxenue
HATYpaJIbHBIX YUCEJT TOUYKAMU Ha KOOPJAUMHATHOM (YMCIIOBOM) MPSMOM.

[Tozurnmonnass cucrema cuucieHus. *Pumckas Hymepalus Kak MpuMep
HETIO3ULMOHHON CUCTEMBI cuMCIIeHUS > . JecaTuUHas CHCTEMa CUMCIICHUS.

CpaBHeHHE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAIBHBIX YHUCET C HYJEM.
Cnoco6s1 cpaBHeHus. OKpyTrieHrne HaTypaabHbIX YUCET.

CrnoxeHne HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPHU CJIOXEHUU. Bpluutanue
KaK JIelicTBHE, 0OpaTHOE CIIOKCHHIO. YMHOXEHHE HATypaJIbHBIX YHCEN; CBOMCTBa
HYyJIA ¥ €JMHUIBI IPU YMHOXKEHHH. J[eleHne kak JAeicTBHe, 00paTHOE YMHOKECHHUIO.
KoMnonentsl  gelcTBuM, CBA3b  MEXAy HuMHU. lIpoBepka  pe3ynbrara
apupmeTnueckoro jaeictBus. IlepemecTuTeIbHOE H COYETATEIBHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHUSA, *pacrpenesuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB Juisi 0003HaYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(pMETUUECKUX JTCHCTBUM.

*JlenuTenun W KpaTHbIE uucia*, pasjokeHHe Ha MHOXuTenu. [Ipocteie u
coctaBHble yncia. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%*. JleneHue ¢ 0CTaTKOM.

CreneHp C HaTypajlbHBIM I[IOKa3aTeJieM. 3allCh YWCIA B BHIE CYMMBbI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpakeHUE. BpluncieHHEe 3HAYEHWM YKCIOBBIX BBIPAXKEHHM;
NOPSAOK  BBINOJHEHUs  AeucTBUd.  Mcmosb3oBaHuMe  IpU BBIYMCIICHUSX
NEPEMECTUTENIBHOTO U COYETATEIIBHOTO CBOICTB (3aKOHOB) CJIOKEHUS U YMHOMXKEHUS,
*pacnpeenuTeNIbHOrO0 CBOMCTBA YMHOXKEHHUS ™.

podu

[IpencraBmenne o JgpoOm Kak cmocobe 3aluCH  YacTH — BEIUYHHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBmibHBIE U HempaBUiIbHBIE ApoOu. CMmeraHHas IpoOb;
MpeICTaBlICHNE CMEIIAaHHOW IpoOU B BHJI€ HEMIPABUIIBLHOM IPOOH U BhIIEICHUE TIEION
YacTH YKCJIa U3 HeMPaBWIbHON pobu. M3o00paxkenne npobeii ToukaMu Ha YHCIOBOM
npsMoii. OcHOBHOE cBOMCTBO apobu. *Cokpamenue apooOei. [IpuBeaenne npodu k
HOBOMY 3HaMeHaTe 0. CpaBHEeHHE IPOOCH.

CnoxeHue M BblUUTaHUE JIpoOeil. YMHOXKEHHE U JelieHue Jpobeil; B3auMHO-
obOpatHbie Apobu. *HaxokIeHHe YacTH MEJIOT0 M IIEJI0T0 TI0 €r0 4acTh™.

Hecatuunast 3anuch apoOeii. IlpencrtaBienue aecATUYHON ApoOU B BHJE
00bIKHOBEHHOU. M300pakeHue AECATUYHBIX poOeil TOUKaMu Ha YKMCIOBOU MPSMOM.

! 3,I[CCL n aajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM IIJIAHC. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



CpaBHEHUE JECATUYHBIX APOOEH.

ApudmeTndyeckre JEUCTBUA C JECATHUUHBIMU JpoOsimMu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Penienne TeKCTOBBIX 33124

Pemenne TekCcTOBBIX 3adad  apupMeTHYECKUM crnocodboM. *Pemenue
JorMueckux 3amady. Pemennme 3amad mepeOOpoM BceX BO3MOXKHBIX BapHUaHTOB™.
Hcnonb3oBaHue npu penieHuu 3aad TaOIuI U CXEM.

Pemenue 3amau, coaep)Kalux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHHUS:
Macchbl, 00bEMa, LEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CB3b MEXIy €IUHUIIAMU
U3MEpPEHUs KaXI0M BEIMUUHBI.

Pemenue ocHOBHBIX 3a1a4 Ha JpOOH.

[IpencraBiienne JaHHBIX B BUJI€ TaOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpust

Harnsanueie npeacrasienus o Gurypax Ha MjIOCKOCTH: TOUKa, MPsMasi, OTPE30K,
JIy4, YroJi, JOMaHasi, MHOTOyIrOJIbHUK, OKPY>XHOCTb, Kpyr. Yroi. IIpsmoin, ocTpbln,
TYNOW U Pa3BEPHYTHIE YTJIbL.

JlnnHa oTpe3Kka, METpUUYECKHe €JIMHHULbI IJIMHBL. [[nuHa nomaHol, mepumerp
MHOTOYTOJIbHHKA. MI3MepeHre u mocTpoeHue yriioB ¢ MOMOIIbIO TPAHCTIOPTHPA.

Harnanuele mnpeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
NpSMOYTOJILHUK, KBaJIpaT; TPEYroJIbHUK, *0 paBeHCTBE (hUryp™.

N3o6paxxenne ¢uryp, B ToM 4ucie Ha kierdatod Oymare. *[loctpoenue
KoH(UTrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Ooymare*. Mcnonbp30BaHue CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomane MOpPAMOYTOJbHMKA M  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX M3
OPSIMOYTOJILHUKOB, B TOM 4Hclie (UTyp, M300paKEHHBIX Ha KJeT4aTtod Oymare.
Enunune! uamMepeHus miomaim.

*Harnsigapie mpecTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTYypax: MPSIMOYTOJIbHBIHI
napasuieeIuIe I, KyO, MHOT'OTPaHHUKH. N3o0paxenue MIPOCTEUIITNX
MHOTOTpaHHUKOB. Pa3BépTku kyba wu mapamnenenunena. Cozmanue Mojenen
MHOTOTPaHHUKOB (M3 Oymaru, IpoBOJIOKH, IUNIACTHIIMHA | JIP.) ™.

*O0béM MPSAMOYTOJNBHOTO Mapaienenunenaa, kKyda. EguHumml usmepeHus
o0BEMa™.

6 KJIACC

HartypaabHblie yucia

ApudmeTrnyeckue IEHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHCJIAMHU.
UucnoBbie BhIpaXKEHUS, TOPSIAOK JEUCTBHI, UCIIONb30BaHHE CKOOOK. Mcnonb3oBanue
P BBIYUCICHUSX TMEPEMECTUTEIBHOTO M COYETATEIbHOTO CBOMCTB CJIOXKEHHS H
YMHOXEHUSA,  *paclpelesiuTeIbHOr0  CBOMCTBa  yMHOXeHUs.*  OkpyrieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIE yuciaa; *HauOONBIINN OO AEIUTENb U HAUMEHbIIIEE
obmiee kpaTHoOe. JleTMMOCTh CYMMBI U IPOU3BEACHUSA ™. JeeHne ¢ ocTaTKoM.

Apodu
OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue ApoOeil.



CpaBHeHuE U ynopsiiounBaHue ApoOeil. Pemienne 3a1ay Ha HAXOXAEHUE YACTH OT
LEeJIOro M LEeJoro mo ero yactd. JIpoOHoe Yuciao Kak pe3yabTaT MAeJICHHUS.
[IpencraBnenue necITUYHONW ApOOU B BHUJIE€ OOBIKHOBEHHOW IPOOU M BO3MOXKHOCTH
MIPEICTaBICHNU OOBIKHOBEHHOM IpoOHM B BUJE AECATUYHOU. JlecATUUHBIE OpOOU U
MeTpuueckas cucreMa mep. ApudMeTuyecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHouienue. Jlenenue B JaHHOM OTHOHIEHMHM. *Macmrald*, mpomnopius.
IIprMmeHeHnune mponopuui py peLIeHU! 3a1a4.

[lonsTue npoueHTa. Beruncnenrue MpoueHTa OT BETUYUHBI U BEIUYUHBI 110 €€
MPOLIEHTY. BplpakeHne NpOUEHTOB AECATUYHBIMU Apo0siMu. Pemenue 3agauy Ha
OpOLEHTHI. BripaxkeHne OTHOIIEHHS BEJIMYMH B MPOIIEHTAX.

Ioso:kuTENIbHBIEC U OTPULIATEIbHBIE YHCJIA

[lonoxxutenbHble M OTpHLaTeNbHble yucna. Llenmsie uncna. *Monyns umcna,
reoMeTpuyecKkass MHTeprpeTanus Moayis uucna™. HM3o0paxeHue uwucen Ha
KOOPAMHATHOW MpsiMOid. *UHCITOBBIC TPOMEKYTKH ™.

CpaBHeHue uwncen. ApudmeTuueckue JeWCTBUS C TOJOXKUTEIBHBIMU U
OTPULIATEILHBIMUA YUCIIAMH.

[IpsimoyroJyibHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todyek M QUIyp Ha KOOpPJIMHATHOM
TUIOCKOCTH.

BykBeHHbIe BbIpaKeHUs

[Ipumenenue OyKB Jisl 3aMTUCU MAaTEMATUYECKUX BBIPAKEHUH U MPEAJIOKESHHI.
CpolictBa apupmMeTnueckux AeHCTBUN. *ByKBeHHBbIE BBIPAKEHUS M YHUCIOBBIC
NOJCTAaHOBKH.* ByKBEHHBIE pPAaBEHCTBAa, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; GOpMyIBl IEPUMETPA U IJIOMIAINA NMPSMOYTOJIbHUKA, KBajapaTa, *00béMa
napasuiesenurnesnia u kyoa*.
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Pemienrie  TekcToBBIX 3adady  apupMETHUYECKUM crocodoM. *Pemenue
Jornyeckux 3anad. Pemenne 3agad nepebopoM BceX BOZMOXKHBIX BAPUAHTOB. ™

Pemiennie 3amau, colepxamux 3aBUCHMOCTH, CBSI3bIBAIOIIMX BEJIWYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD; POU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EauHMIBI M3MepeHHs: MacChl, CTOMMOCTH; pPAaCCTOSIHUS,
BpEMEHH, CKOpPOCTU. CBsI3b MEXKy €IMHULIAMH U3MEPEHUS KaXKI0W BETNYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHHEM, IPOIIOPLIMOHATBHOCTHIO BEJTUYMH,
MPOLEHTAMHU; pEIIeHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOIIEHTHI.

*OneHka 1 MPUKUIKA, OKPYTJICHUE pe3yabTaTa™.

*CocraBnenre OyKBEHHBIX BBIPAKEHUN IO YCIOBUIO 3a1a9n™.

[IpencraBinenne AaHHBIX C TMOMOIIbI0 Tabnui W jauarpamm. CronOyartbie
JUarpaMMBbl: YTEHHE U ITOCTpOeHUE. UTeHnEe KpyroBbIX JUarpaMM.

Harnsignas reomerpust

Harnsansle npeactaBneHus 0 GUrypax Ha IIOCKOCTH: TOUKA, IPSIMasi, OTPE30K,
Jyd, yroJl, JOMaHas, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

*B3aumMHOe pacmojoXeHHe [BYX MPSMBIX Ha IUIOCKOCTH, MapajieibHbIe
npsiMble, TEePIEHANKYISpHbIE mpsMble™. M3MepeHue pacCTOSHUN: MEXAY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOI; IJTMHA MapIIpyTa Ha KBAJPATHOMN CETKE.



WN3MmepeHrne M TOCTPOEHHE YIJIOB C MOMOIIBIO TpaHcHopTupa. Bumael
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYT OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTrOnbHUK, HpUMEPBHI
YeThIPEXYTOJIbHUKOB. [IpsAMOYrosbHUK, KBaJgpar: MCIOJIb30BAaHHE CBOMCTB CTOPOH,
yriaoB, auaroHanei. *M3o0paxeHne reoMeTpUYecKUX (QUIyp Ha HEIMHOBAHHOM
OymMare C UCIOJIB30BaHUEM NHUPKYJS, JIMHCWKH, YrOJbHHWKA, TPAHCIIOPTUpPA™.
[locTpoenus Ha kieTyaToi Oymare.

[lepumeTp MHOTOYyrONbHKKA. [IoHsATHE TUIOIAAN (DUTYPBI; €TUHULIBI U3MEPEHUS
wiomwaau. [pubnmxénnoe u3Mepenue miomaau Guryp, B ToM 4uciie Ha KBaJpaTHOU
cetke.™ [TpubmmkEéHHOE U3MEpEeHUE NTUHBI OKPYKHOCTH, TUTOMIAIN Kpyra™.

*CuMmMeTpusi: LEHTpalbHas, oceBas W 3epKanbHas cuMMmeTpuu. llocTtpoeHue
CUMMETPUYHBIX pUryp™.

*Harnsaaeie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (DUTypaX: apajlieeuIe],
KyO, mpu3Ma, NOUpaMuaa, KOHYC, UIWIMHIp, mmap u cdepa. HM3o0paxenue
OpoCTpaHCTBEHHBIX (uryp. Ilpumepbl pa3BEPTOK MHOTOTPAHHUKOB, LWIMHApPA U
koHyca. Co3naHue Mojeneil MpOoCTpaHCTBEHHBIX (uryp (M3 Oymaru, MpOBOJIOKH,
IJIACTWIIMHA U . ).

[lonstue oOBEMa; enuHuIbl u3MepeHUs: o0bEMa. OOBEM MNPSAMOYTOIBHOTO
napasuiesnenuresna, Kyoa*.

I[INIAHUPYEMBIE TTPEAMETHBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenue yueOHOro kypca «MaremaTrka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJKHO 00OecrneunBaTh OCTIKEHHE CIEAYIOUUX MPEeIMETHBIX 00pa3oBaTeIbHBIX
PE3YJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHPOBATHCA B MIOHATHUSAX U OTIEPUPOBATH HA 0230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYpPaTbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U JACCATUYHBIMU APOOSIMHU.

CpaBHUBATH U yHOPSAJOUMBATH HATYPAJIbHBIC YHCIIA, CPABHUBATH B IPOCTEHIIINX
citydasix OOBIKHOBEHHBIE ApOOH, ECATHYHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM ) MPSMOM C COOTBETCTBYIOIIUM
el YncIoM U n300pakaTh HaTypalbHbIE YUCIIA TOYKAMU HAa KOOPJIUHATHOU (UM CIIOBOIN)
PSAMOM.

Boinonusate apudMeTnueckue JAEUCTBUSA C HATypalbHBIMU YHUCJIAMHU, C
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEUIITUX CITydasIX.

BbINonHATh NPOBEPKY, MPUKUAKY PE3YIbTAaTa BHIYUCICHU.

OxpyrasTh HATypaJIbHBIC YUCIIA.

Pelenne TeKCTOBBIX 33724

Pemate TekcTOBBIC 3amaun apuMETUYECKHM CIIOCOOOM M C TOMOIIBIO
OpraHMW30BAaHHOIO KOHEYHOIro mepedopa BCeX BO3MOXKHBIX BapHaHTOB (MpHU
HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

Pematy 3amauu, conepxaniue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYMHBL:
CKOPOCTb, BpEMsl, pACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTD (ITPU HEOOXOIUMOCTH C



HCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

Hcnonb30BaTh KpaTKUE 3alKMCH, CXEMbI, TaOIUIbI, 0003HAUEHUS [IPU PEILICHUH
3a/ay.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: LIEHbI, MAaCChl; PACCTOSHHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHM E€IWHUIIBI BEIUYUHBI uepe3 Apyrue (mpu
HEOOXOJMMOCTHU C OMOPON Ha CIPABOUYHYIO MH(OPMAIIUIO).

N3Bnekarr wuHbOpManMio, TPEACTAaBICHHYIO B TaOiuile, Ha CTOJIO0YATOU
auarpamMme, HHTEpIpeTUPOBATH MTPECTABICHHbBIC TaHHBIC, UCIIOIH30BATh JJAHHBIE MPU
pElIeHUH 3a7au.

Harusanas reomerpus

[Tonb30BaThCs TEOMETPUUECKUMU TOHSATUSIMU: TOYKA, MpsiMasi, OTPE3OK, JIyd,
yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpuUMEpHl OOBLEKTOB OKPYXKAIOIIEr0 MHpa, HUMEIUUX G(opmy
U3YUYEHHBIX T€OMETPUUECKUX (PUTYP.

Hcnonb3oBaTh TEPMUHOJOTHIO, TP HEOOXOJMMOCTH IO BU3YaJbHOM omope,
CBS3aHHYIO C yIjaMH: BEpILIMHA, CTOPOHA; C MHOTOYrOJbHUKAMH: YroOJ, BEpILIWHA,
CTOpPOHA, TUArOHAJIb; C OKPYKHOCTBIO: PaJNycC, AMaMETP, LEHTP.

N300paxkaTh W3y4YeHHBIE T'e€OMETpUYECKHE QUTYpbl Ha HEJIWHOBAHHOW H
KJIETYaTOM OyMare ¢ MOMOUIBIO IUPKYJISI ¥ IMHEHWKH (ITOCJIe COBMECTHOTO aHAJIN3a).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOIIBIO
JUHENKU, CTPOUTH OTPE3KH 3aJaHHOM [JIMHBI, CTPOUTH OKPYKHOCTH 3a/IaHHOTO
paaunyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa JUIsl UX
MOCTPOCHMSI, BRIYMCIICHUS TUIOLIAAN U TIEpUMETpA.

Boruncnares mepumeTp M IUIONIAAbL KBajapaTa, MNPsIMOYTOJbHUKA, GUryp,
COCTaBIICHHBIX U3 MPSIMOYTOJBbHUKOB, B TOM 4Hcle (GUTYp, H300pKEHHBIX Ha
KJIeT4aTo Oymare.

[Tonb30BaThCS OCHOBHBIMHU METPHUYECKHUMHU EAMHHUIIAMU H3MEPEHUS JJIMHBI,
TUTOIIA/IH; BBIpAXXaTh OJHU €IMHULIBI BEJIMYUHBI uepe3 Apyrue (Ipu HEOOXOIUMOCTH C
OTIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

PacnioznaBaTh nmapasienenuries;, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA,
pedpo TpaHb, U3MEPEHUS; HAXOIUTh U3MEPECHHUS TapaJuleNienuresa, Kyoa.

Breruncnars 00b€M KyOa, Mmapaiefenunena Mo 3aJaHHbIM H3MEpeHusM (C
OTOPO Ha aJTOPUTM Y4YEOHBIX NEUCTBHUI), MOJB30BATHCSA CAMHHUIIAMHU H3MEPEHUS
o0BEMma.

Pemiate HecnoXHbIE 3aJayd Ha HM3MEpPEHUE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYyausiX (Ipu HEOOXOAUMOCTH C BU3YAJIBHON OTIOPOHA).

6 KIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTUpOBaTHCS B MOHITHUSX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMU C PA3JIMYHBIMM BUJAMH YHMCET M CIOCOOAMHU WX 3alKCH, NEPEXOIUTh
(ecyu 3TO BO3MOKHO) OT OJTHOM (DOPMBI 3aMUCH YUCIIA K JPYTOi.

CpaBHUBATh U YNOPSJOYMBATH LIETbIE YKMCIA, OOBIKHOBEHHBIC U JIECSITUYHbIC
IpoOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.



BoinonusaTs apudmMeTrueckue NeMCTBUSL C HATYPaJIbHBIMU U 1IEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMHU APOOSIMHU, TOJOKUTEIHHBIMU U OTPUIIATEIBLHBIMU
YUCIIaMHU.

BrruncnsaTe 3HaU€HUS YUCIOBBIX BBIPAXKEHUM, BBITIOJIHATH MPUKUJIKY U OLICHKY
pe3yibTaTa BBIUMUCICHHM; BBITIONHATh MPEeoOpa30BaHMs YHUCIIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB apu(hMETUUECKUX JEHCTBU.

COOTHOCUTH TOUKY Ha KOOPJMHATHOW MPSAMOM C COOTBETCTBYIOLUM €11 YHCIIOM
1 n300paxkaTh YUCjia TOUKaMU Ha KOOPAWHATHOM MPSMOM, HAXOAUTh MOAYJIb YUCJIA.

COOTHOCHUTH TOYKHM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpPAMHATAMU
3TOU TOYKH.

OKpyrJisITh LIENIbIE YWCla U JIeCATUYHBIE JpoOu (Mo oOpasily), HaXOIuTh
npUOTMKEHUS YHUCeT.

YucaoBbie 1 0yKBEeHHbIE BHIPAKEHM I

OpueHTHPOBATHCS B OHATHUSX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHU C 3aITUCHIO CTETICHU YHMCJIa, HAXOAUTh KBaJpaT U KyO 4ucia, BBIYUCIIATh
3HAYEHUS TPOCTEUIIINX YHUCIIOBBIX BBIPAXKEHUM, COJICPIKAIINX CTEIICHH.

[Tonb30BaThCcsl MpU3HAKAMH JEIUMOCTH (IMPU HEOOXOJWMOCTH C OIMOPOW Ha
AJTOPUTM TIpaBUJIa), PACKJIaIbIBATh HATYpaIbHbIC YKHCIIa HA TIPOCTHIC MHOKUTEIIH.

*Tlonp30BaThCSA MACIITAOOM™, COCTABIIATH MPOIOPIIMY U OTHOIIICHUSI.

Hcnons3oBaTh OYKBBI 1711 0003HAYEHUSI YKCEN TIPU 3aMUCH MAaTeMaTHYCCKUX
BBIDOKCHUH, HAXOAWUTh 3HA4YCHUS OYKBEHHBIX  BBIPAXEHWUW, OCYIIECTBIISAS
HEOOXOIMMbIE TIOJICTAHOBKH M TpeoOpa3oBaHUs (C OMOPOW Ha aNrOpUTM Y4eOHBIX
JNEUCTBUN).

HaxonunThs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
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PemaTte MHOromaroBbie TEKCTOBBIE 3a/laud apU(PMETHYECKUM CIIOCOOOM C
OMOPOM Ha BOMPOCHBIN IJIaH.

Pematsp MPOCTEUIIINE 3aJa4u, CBSI3aHHBIC c OTHOIIICHUEM,
IPOMOPIUMOHATIBHOCTHIO BEJIMUMH, IPOLIEHTAMU; PElIaTh TP OCHOBHBIE 3aJa4d Ha
JPOOH U MPOIIEHTHI.

Pemate 3amaum, coaepkaliye 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS ApUPMETHIECKUE ACHUCTBUS, OIICHKY, TPUKUIIKY;
MIOJIB30BAThCS €IMHUIIAMHU U3MEPEHHS COOTBETCTBYIOIIMX BEJIUYMH.

CocTtaBisiTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U MOCIE€ COBMECTHOTO
aHaJIN3a.

N3Bnekars wHOpManmio, MPEACTAaBICHHYIO B Ta0iuIax, Ha JIUHEHHOMH,
CTOJIOYATOM WM KPYroBOM JuarpaMmax, HHTEPHPETHUPOBATH MPE/ICTABICHHBIC
JAHHBIE; UCIIOJb30BaTh JAHHBIC MDY PEIICHUU 33]1a4.

[IpencraBuars HHGOPMAIUIO C MTOMOIILIO TAOJIUII, JIMHCHHON W CTOJIOYATOM
arpamMm.

Harnsignas reomerpust

[IpuBoauTh mnpuMepsl OOBEKTOB OKPYKAIOLIEr0 MHUpa, HUMEuUXx G(opmy
M3YUYCHHBIX TE€OMETPUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, HPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300paxath ¢ MOMONIIBIO LIUPKYIIS, IMHEHKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOU



U KJIETYaTOM Oymare u3y4eHHbIE IIIOCKUE TEOMETPUUECKUE PUTYPBI M KOH(DUTYypaLH,
CUMMETPHUYHBIE (PUTYPBHI.

Nmerp mnpeacTaBieHHME O TEOMETPUYECKUX MOHATHUAX: PABEHCTBO (QUIYD,
CUMMETpPUsL, OCb CHMMETPUH, LIEHTP CUMMETPUH.

Haxonuths BEIWYMHBI YIIIOB U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33laHHOM BEJIHWYMHBI, I10JB30BATHCSA IIPU PELICHUM 3a7ay IpajyCHOM Mepou
YIJIOB; paclio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHINA U TYIIOU YIJIbI.

Bpruucnate IMHY JIOMaHOM, NEPUMETP MHOI'OYI'OJIBHHUKA, I10JIb30BATHCS
€AVMHHUIAMHU U3MEPEHHUs [UIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS UIMHBI Yepe3
IpyTHE.

Haxonutsb, ncnosnb3yss 4epTEXKHbIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS
TOYKAaMH, OT TOYKH J10 NPSAMOM, JUIMHY IIyTHU HA KBaJAPaTHOM CETKE.

Boruncnars  miuomanbs  (GUryp, COCTaBIEHHBIX U3  NPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30ueHre Ha MPSMOYTOJIbHUKY, Ha paBHbIE (PUTYPBI, JOCTpaUBaHUE /10
IPSMOYIOJIbHUKA; T0JIb30BATHCS OCHOBHBIMU €IUHULIAMU WM3MEPEHUS IUIOLIAMM;
BBIPAXKaTh OJIHU €AMHUIIBI U3MEPEHHUS TJIOIIAIU Yepe3 Apyrue (Ipu HeOOXOAUMOCTH C
OIIOPOIl Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacrio3HaBaTh Ha MOJENSAX M HM300PAKEHUSIX MUPAMHUAY, KOHYC, IWIIMH]ID,
UCMOJb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N306paxkaTh Ha KieTyaTol Oymare npsiMOyTOJIbHBIN Mapaljieenune.

Boruncnars 00bEM TPsIMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpeHUs 00bEMa; BbIpa)kaTh OJHU €AMHUIIBI U3MEPEHUs
o0BEMa uepes Apyrue (¢ onopoi Ha CIpaBOYHYIO HHPOPMAIIHIO).

Pemrate HecOXKHBIE 3a7aud Ha HAXOXKIECHME T'€OMETPUYECKUX BEIMYUH B
HNPAaKTUYECKUX CUTyalUsIX (IpU HEOOXOAMMOCTH C BU3yaJIbHOU OMOPOH).

®OEJEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI

Henau n3yyeHusi yuedOHOro Kypca

AnreGpa sBISieTCS OAHUM U3 OIOPHBIX KypCOB OCHOBHOM IIIKOJIBI: OHA
oOecreuynBaeT M3Y4YEHUE APYTHX IUCIUIUINH, KaK €CTeCTBEHHOHAY4YHOTO, TaK U
T'YMaHUTapPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIsl TPOI0IDKEHUsT 00pa30BaHUS U
B TOBCEIHEBHOW >XM3HH. Pa3BuTHE y OOy4YalOmUXCS HAay4YHBIX MPEICTABICHUNU O
MIPOUCXOKICHUU
U CYIIHOCTH anreOpandeckux abcTpakimii, crmocobe OTpaKeHUs MaTeMaTUYecKOn
HAyKOW SIBIEHWW M TPOIIECCOB B MPHUPOJE M OOIIECTBE, POJIU MATEMaTUYECKOTO
MOJICIMPOBAHUS B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOT0 MHUPOBO33PEHHUSI U KAUECTB MBIILICHUS, HEOOXOAUMBIX JIsl aJanTaluy B
COBpeMEHHOM HHUGPOBOM oOImecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTHE  yMeHUs  HAOmIOgaTh,  CpaBHUBATh,  HAXOAHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHUYHOCTHU MBIIICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
yTBepxaeHua. OcBoeHHE Kypca anreOpbl 00ecnedyrBaeT pa3BUTUE JIOTUYECKOTO
MBIIUICHUS OOYy4YaroUIMXCsi: OHU KCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxjaeHusi, oOOOIIeHMEe U KOHKpETHU3aluio, abCTparupoBaHUE W AaHAJOTHUIO.



OOyuenune anrebpe TMpeanoyiaraeT 3HAYUTEIbHBIH OOBEM  CaMOCTOSTEIBLHOU
NEATeNIbHOCTH  OOy4YalolUXCsA, TO3TOMY CaMOCTOSTENIbHOE pEIIeHHE  3a7ad
€CTECTBEHHBIM 00pa3oM SBISETCS pealu3alueid JeSITeIbHOCTHOTO MPUHIUIIA
oOy4eHusl.

B crpykType mnporpammbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHMMAIOT COJEpKATECIbHO-METOANYECKHEe JuHUM: «Yucna u
BBIYUCIICHUSY; «ANreOpandeckue BBIPAKCHUS»; «YPaBHCHUS U HEPABEHCTBAY;
«Dynkiuny. Kaxaas u3 3Tux coaepkaTeIbHO-METOANYSCKUX JTUHUM pa3BUBAETCS HA
MPOTSHKEHUU TPEX JIET M3YUYCHHsS] Kypca, €CTeCTBEHHBIM O0pa3oM IMepervieTasch U
B3aUMOJICHCTBYS C JPYTMMHU €ro JIMHUSAMU. B Xo/e u3ydeHus Kypca oOydarouiamcest
NPUXOJIUTCA JIOTUYECKU PACCYXKJaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3U ¢ 3TUM 11e71€C000pa3HO BKIIKOYHUThH B MPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3jieiibl MATEMAaTHUYECKOTO 00pa3oBaHus U
CIOCOOCTBYIOIIME  OBJAJEHUIO  OOYYalOIIMMHUCS  OCHOB  YHHBEPCAIBHOTO
MaTeMaTHYECKOTO si3bIKa. Takum 00pa3zoM, MOKHO yTBEPKAaTh, UTO COJIEPIKATEILHON
U CTPYKTYpHOU OCOOEHHOCTBIO Kypca «ANTreOpa» SIBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JnuHUM «Yucaa W BBIYMCICHUS» CIYXXUAT OCHOBOM  JJid
JTadbHEUIEro M3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyYarolIuXcs
JIOTUYECKOTO MBINIJIEHUS, (DOPMUPOBAHUIO YMEHUS TOJIb30BAaThCS ATOPUTMAMU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJIMMBIX JJI MOBCEIHEBHOM
AKU3HU. Pa3BUTHE NOHATHUA O YKCIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
UppAlMOHAIBHBIMUA YUCJIAMH, (OPMUPOBAHUEM MPEJICTABICHUN O NEHCTBUTEIHLHOM
yuclie. 3aBepileHrne OCBOCHHS YUCIOBOM JTMHUU OTHECEHO K CTapIlieMy 3BeHY OOIIero
o0Opa3zoBaHUs.

Copeprkanue ABYX alireOpanyecKux JIMHUNA — « ANreOpandecKkre BhIpaKeHUs» U
«YpaBHEHHsI YW HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y OOYyYaIOIIUXCS
MaTEMaTUYECKOTO amnmapaTta, HEOOXOJUMOTO ISl peIIeHHus 3aJad MaTeMaTHKH,
CMEXKHBIX TPEIMETOB U IMPAKTUKO-OPHUEHTUPOBAHHBIX 3ajady. B OCHOBHOW IIKOJIE
y4eOHBIM MaTepuall TPYNIHUPYETCS BOKPYT PAIMOHANBHBIX BBIpAXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKU KaK SI3bIKA JJIsl IOCTPOCHUSI MAaTEMATUYECKHUX
MOJIeNIel, OMUCAHUs MPOIECCOB M SIBIICHUH peanbHOro mMupa. B 3amaum oOydeHus
anredpe BXOIAT TakkKe MalbHEHIEe pPa3BUTHE AJITOPUTMHUYECKOTO MHBIIICHUS,
HE0OXOIMMOT0, B YAaCTHOCTH, JIJII OCBOEHHUS Kypca HMH(POPMATUKH, U OBJIAJICHHE
HaBBIKaMHU JeAYKTUBHBIX paccyxaeHuil. [I[peobpazoBanne cMMBOIBHBIX () OPM BHOCUT
CBO crmenuduueckuii BKJIaaA B Pa3sBUTHE BOOOpaXEHHUsA, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne (HyHKIMOHATHHO-TPAPUYECKON JIMHUMA HAIEJICHO HA TOIYYCHHE
ITKOJIbHUKAMHU 3HAaHWH O (QYHKIHMSIX KaK Ba)KHCHUIICH MaTeMaTHYCCKON MOJEITH IS
OTHMCAaHMsI W WCCIIENOBAHUS Pa3HO-O0PA3HBIX MPOIECCOB M SBICHWN B TPHUPOJAE U
obmiectBe. M3yueHue 3TOTO Marepuana CIOCOOCTBYET PA3BUTHIO Yy OO0YyYarONIUXCS
YMEHHUSI UCIOJIb30BaTh PA3JINYHbIE BbIPA3UTEIIbHbIE CPENICTBA SI3bIKA MAaTEMaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Trpaduyeckrue, BHOCUT BKJIad B (HOpMUpOBAHUE
MPEACTaBICHUN O POJIM MAaTEMAaTUKK B PA3BUTUU IIUBWIN3AIUUA U KYJIbTYPHI.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaAHE



CornacHo ywyeOHOMY TIuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbId Kypce
«AnreOpa», KOTOpBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJAEPKAHMS:
«Yucna ©  BBIYUCHEHUS», «AJreOpandyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DyHKUUNY.

VY4eOHbIN IJ1aH Ha M3y4yeHue anreOpel B 7-9 Kiaccax OTBOAMUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO B T€YEHHUE KaXJAO0ro rojga oOydeHHus, BCEro 3a TPH roja
o0ydeHus — He MeHee 306 yueOHBIX YacoB.

COJEPXXAHUE YUEBHOI'O KYPCA «AJITEBPA» (IIO TOAAM OBYUEHN )
7 KITIACC

Yucia v BBIYUCJICHU S

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEXOJ OT OJHOW (OpMBI 3aMUCH
npobeit k npyrou. [loHsThe panuoHANIBHOTO 4YHCA, 3aluCh, CpPaBHEHHE,
yIOpSIOYMBAHUE  pAlMOHATBHBIX  uucen.  ApudpMerudeckue  JEUCTBUS  C
palMOHANILHBIMU 4HWclIaMu. PellieHue 3agady U3 peajbHOM MPAaKTUKUM Ha 4YacTH, Ha
TpoOwu.

CreneHb C HaTypaJIbHBIM IIOKa3aTeNeM: OIpeesieHre, MpeoOpa3zoBaHue
BBIPKCHHI Ha OCHOBE OIPEICIICHHUS, 3aITUCh OOJIBIITUX YUCE.

[Ipo1ieHThI, 3aMKUCh MPOIEHTOB B BUAE ApoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J]a4l Ha MPOIIEHTHI, PELICHHE 3a]1a4 U3 peallbHOM MTPAKTUKHU.

[IpumMeHeHne TNpPU3HAKOB  JIEJIUMOCTH,  PA3j0KEHUE HA  MHOXKHTEIU
HATypAJIbHBIX YUCE.

PeanpHpie  3aBUCMMOCTH, B TOM  4HCle TpsMas W oOparHas
IPOMOPIUOHATBHOCTH.

AJsireOpanyecKkue BbIpasKeHUs

[IepeMeHHBIE, YMCIIOBOE 3HAYCHHWE BBIPAXKCHUSI C MEpeMEHHOM. JlomycThumeble
3Ha4YEeHUS MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKY BEIUYMHAMU B BHJIE
dbopmysl. Berauciaenus mo gpopmyiiam.

[IpeoGpazoBanrie OYKBEHHBIX BBIPAXKEHUM, TOKISCTBEHHO PAaBHBIE BBHIPAKEHUS,
npaBWiia MpeoOpa3oBaHUs CyMM M TMPOU3BEACHHM, MpaBWiIa PACKPHITHI CKOOOK W
MIPUBEICHUS MTOTI0OHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowrensl 1 MHOrowjieHbl. CreneHb MHoroujieHa. CiioKeHue, BbIUUTAHMHE,
YMHOKEHUE MHOTOYICHOB. @OPMYIIbl COKPAIIEHHOTO YMHOXKEHHUSI: KBaIpaT CyMMBI U
KBajgpar pazHoctu. Dopmyiia pa3HOCTH KBaaparoB. PasimokeHre MHOTIOWICHOB Ha
MHOKUTEH.

YpaBHeHus

VYpaBHeHHE, KOpPEHb YypaBHEHUS, TMpaBWia MpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHUs, PELICHUE JIMHEWHBIX ypaBHEHUN. COCTaBIECHUE YPABHEHUH IO YCIOBHIO
3agauu. Pelienne TeKCTOBBIX 3a4a4 C MTOMOIIBI0 YPABHEHUM.



*JluneliHOe ypaBHEHHUE C JBYMs IIEPEMEHHBIMU M ero rpaduk 2. CucremMa AByX
JIMHEMHBIX YpaBHEHUN C [BYMs IIEpEMEHHBIMHU. PelleHue cucreM ypaBHEHUU
crnoco0oM mojicTaHOBKU. [IpuMepsl pernieHus: TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YpPaBHEHUH.

DyHKUMHA

Koopaunara touku Ha npsimoil. UucnoBele MpOMEXYTKU. PaccTrosiHue Mexmy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[TpssmoyronbsHas cuctema koopauHat, ocu OX u Oy. AGciucca u opiuHaTa TOYKA
Ha KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbX (opmynamu. YreHue
rpaMKOB pealbHbIX 3aBUCMOCTEH.

[ousitue ynkuun. I'paduk dpynkuuu. CroiictBa pyHkuuii. Jlunerinas QyHkus,
e¢ rpadpuk. I'papuk pynxkumm y = kx + b. *I'paduueckoe pemieHue JIMHEHHBIX
ypaBHEHUN U CUCTEM JIMHEHHBIX YpPaBHECHUN ™.

8 KUIACC

Yucjia ¥ BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucia. *[loHatue 00 uppalMOHAIBHOM YHCIIE.
JlecsaTHUHbIC TPUOIMOKCHHS MppalMOHAIBHBIX yncen™. CBoWcTBa apu(METHUYSCKHUX
KBa/IPATHBIX KOPHEH U UX MMPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN U
BBIUMCICHUSAM. *J[eiCTBUTENBHBIC YHCa™,

Crenens ¢ 1eabIM NIOKazaTesneM U €€ cBoiictBa. CTaHIapTHas 3alMCh YUCTA.

AJsireOpanyecKkue BbIpasKeHUs

KBagpaTHslil TpEXUieH; pa3aoKeHUEe KBaAPAaTHOTO TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanueckass JpoObb. (OCHOBHOE CBOWCTBO ainreOpamveckod JIpoOu.
CnoxxeHue, BBIYUTaHHE, YMHOXEHHUE, JICJIEHHE alreOpandyeckux  JApooOeil.
PanronanbHbie BRIpAXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHeHUsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmysa KOpHEH KBajpaTHOro ypaBHeHMs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOASIIUXCS K JTUHEHHBIM M KBajpaTHbIM. [Ipocretime
JIpoOHO-pallMOHATIEHBIC YPaBHEHHUS.

*T'padmueckas MHTEpIIPETAIIUS YPaBHEHUN C JBYMS MEPEMEHHBIMH M CHUCTEM
JUHEHHBIX YypaBHEHWA C JABYyMsS TepeMeHHbIMU™. [IpuMepsl pemieHus cucrtem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CrioCcOOOM.

HucnoBble HEpAaBEHCTBA M UX CBOWMCTBA. HepaBEeHCTBO ¢ OHOU NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIE€PEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKUUA

[Tonsitue Gpynkuu. OOIACTh ONMPEACICHUS U MHOXKECTBO 3HAYCHUHN (DYHKITHH.
CrocoOsb1 3amanus QyHKIIHA.

I'padux dbynknmu. Yrenune cBoiictB pyHkuu mo e€ rpaduky. [Ipumeps
rpaduKoB QYHKIIUH, OTPAXKAIOIINX peabHbIE MPOIECCHI.

OYHKIHUM, ONHUCHIBAIOIIME NPSIMYI0 UM OOpaTHYH MNPONOPIMOHANIbHbBIC

2 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



K
3aBUCUMOCTH, UX rpaduxu. Dy y = X2y = X3,y = /x, VY == *T'paduueckoe

pelieHre ypaBHEHUM U CUCTEM YpaBHEHUI ™.

9 KUIIACC

Yuciia ¥ BIYUCTCHUSA

ParnmonanpHble 4ncna, *MppalndoOHATBHBIC YUCIA, KOHEUYHBbIE U OCCKOHEYHBIE
JEeCATUYHbIE IPoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEIT; ICHCTBUTENIbHBIC YHNCTIA KaK
OECKOHEUHbIE JAECSATHYHbIE ApoOH. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE  JCHCTBUTENBHBIX 4uCed, apuMeTUYecKue JACUCTBUS ¢
JICHCTBUTETHLHBIMU YHCIIAMU ™.

Pa3mepbl 0OBEKTOB OKPY’KAIOIIEr0 MHUpa, JIUTEILHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpuOnuxEHHOEe 3HAYEHUE BEIMYMHBI, TOUHOCTh NpuOIMxkeHus. OKpyrieHue
yucen. [Ipukuaka v oueHka pe3yabTaTOB BbIYUCICHUN.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHuUE. Perienue ypaBHEHUM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHM, CBOIAIIMUXCSA K KBAaJpPATHBIM.
bukBanpatHoe ypaBHeHme. *[Ipumepbl pemieHUs ypaBHEHUH TpeThell M 4eTBEPTOM
CTETICHEW pa3IoKeHNEM Ha MHOKHUTEIN ™.

Pemenue apoO6HO-paIiMoHaIbHBIX YpaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM METOJIOM.

VYpaBHeHUEe C NByMsi NEpeMEHHBIMH U ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPAaBHEHUW C JBYMs NEPEMEHHBIMU. PelieHue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpOil creneHu. [ 'paduyeckas
UHTEpIIpETalysl CUCTEMBbl YPAaBHEHUH C IBYMSl IEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoooM.

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW NEepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TMepeMeHHOW. KBalpaTHele HEpaBEHCTBA.
I'paduueckass wHTEpHpeTansi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

DOyHKUUA

KBagpatnunas d¢ynkius, e€ rpaduxk u coiicTBa. [lapabona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapabOIIbI.

I'paduxu b yHKITHH: y = Kk, y = kx + Db, y = X%,
y = +x,y = SI/I UX CBOMCTBA.

YucaoBblie MOCIeI0BATEIbHOCTH H NIPOTrPECCUH

[lonsiTHe 4YHMCIOBOM MOCIENOBATENLHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTU
peKyppeHTHO# dopmyno u hopmysoit N-To YieHa.

ApudmeTtndeckass U reoMmerpuueckass mnporpeccur. Dopmynbl N-TO wieHa
apupMeTHIECKON U TEOMETPUUECKON POrPeCcCUii, CyMMBbI MEPBBIX N UJICHOB.

*M3o0paxeHnue dUYICHOB apu(PMETHUIECKONM M TEOMETPUYECKON Mporpeccuid
TOYKAMM Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIOHEHIMAJIbHBIA POCT.



CnoxHbI€ TPOLIEHTHI ™.

[JIAHVUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHU S
®EJIEPAJIBHOV PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHnne yueOHOro Kypca «AsreOpa» Ha yYpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO O0O€cneurBaTh JOCTHKEHUE CIEAYIOIUX MPEeAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucjia ¥ BBIYUCTCHUSA

BoinonHsATh, coueras YCTHbIE M THUCBMEHHBIE TPUEMBI, apUPMETHUECKUE
JEUCTBUS C PAITMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAKCHHM; NPUMEHATH pPa3sHOOOpa3HbIC
crocoObl M TMPUEMBI BBIYMCICHHUS 3HAUYCHUM JPOOHBIX BBIPAKECHUM, COJEpKAIIUX
OOBIKHOBEHHBIC U JICCSITUUHBIC APOOH.

[lepexonuth OT omHOM (OpPMBI 3alMCHU YHUCENl K Jpyroi (mpeoOpa3oBhIBAThH
JECATUUHYO Ipoob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEUHYIO ACCITHUHYIO IpoOh). CpaBHUBATh H
yIOPSI0YMBATh PAllMOHAJIBHBIC YHCTIA.

OKpyIJITh YncCna.

BBINONHATh IPUKHUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HAUEHUU
YHUCJIOBBIX BBIPAKEHU.

BhINONHATH AENUCTBUS CO CTENIEHIMU C HATYpaJbHBIMU [TOKA3aTENsIMU (C OITOPO
Ha CIPaBOYHYIO MHGOPMAIIHIO).

[IpuMeHATh IPU3HAKU EIUMOCTH, PA3JIOKEHHE HA MHOXKHUTENIN HATYpPaJbHbBIX
quCenl.

Pemate mpocrteiiliue MpaKkTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBA3AHHBIE C
OTHOIIEHHEM  BEJIUYHUH, MPOIMOPLIMOHATBHOCTBIO  BEJIUYMH, NPOLIEHTAMU;
MHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHHUS 3a4a4 C YYETOM OTPaHUYEHUM, CBSI3aHHBIX CO
CBOICTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHHU s

OpueHTHpOBAaTECA B TOHATHSIX M ONEPUPOBATH Ha 0a30BOM YpOBHE
anredpandeckor TEPMUHOIOTHEH U CUMBOJUKOH.

HaxonuTh 3HaueHusi OYKBEHHBIX BBIPAKCHHM TMpU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BoinonusaTs npeoOpa3oBaHus LEIOTO BbIPAKEHHSI B MHOTOYIEH MPUBEICHHEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbIlONHAT yMHOXKEHHE OJIHOWIEHAa Ha MHOTOWIEH W MHOTOWiIeHa Ha
MHOTOYJICH, MPUMEHATHh ()OPMYJIBI KBaJIpaTa CyMMBI M KBaJpaTa pasHOCTH (C OMOpoi
Ha CIPAaBOYHYIO0 HHPOPMAIIHIO).

OcyliecTBasATh Pa3loKEHUE MHOTOWIEHOB HAa MHOXHUTEIH € MOMOIIbIO
BBIHECEHHS 32 CKOOKM OOILEr0 MHOXKHTENS, TPYINIUPOBKU ClaraeMbiX, IPUMEHEHUS
(bopMyI COKPAIIEHHOIO YMHOXEHHUSI (C OMOPOii Ha CIPABOYHYIO HH(OPMALIUIO).

[TpumensTh peodpa3zoBaHusi MHOTOUJICHOB JIJIsl PELICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.



Hcnonp3oBaTh CBOWMCTBA CTENEHEHM C HATypajdbHBIMU IIOKA3aTEISIMUA UL
npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOM HA CIPABOYHYIO HHPOPMALIUIO).

YpaBHeHUS ¥ HEPABEHCTBA

Pemlate nuHEWHBIE ypaBHEHHs C OJHOU I[EPEMEHHOM, INPUMEHsSs IIpaBUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTs, sBisercs u
YHUCJIO KOPHEM YpPaBHEHUS.

Nmers npencraBieHue O rpapuUyecKMx METoAax MpPU PEIIEHUU JMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[lonOupaTe mnpuMepbl Mmap 4YHCEN, SBISAIOMIMXCS pPEIICHUEM JUHEHHOrOo
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

CtpouThb B KOOPJIMHATHOM IJIOCKOCTH rpauK JUHEHHOTO YpaBHEHUS C ABYMsI
NepPEeMEHHBIMU; MOIB3YACh IPapUKOM, MPUBOIUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTteMbl NBYX JIMHENHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU, B TOM
yucie rpadguiecku (C omopoi Ha aarOpUTM YUEOHBIX IEUCTBU).

CoctaBasTh (1ocie COBMECTHOTO aHallM3a) U pelaTh JUHEHHOE YpaBHEHUE WU
CUCTEMY JIMHEWHBIX YpPaBHEHMH II0 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJIYYECHHBIN PE3yJIbTar.

Koopannare! 1 rpagpuxku. @yHKIUU

N300paxkaTh Ha KOOPAUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alHMChIBATh YHMCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKU MO 3aJaHHBIM KOOpPJIHHATaM;
CTpOHTH rpaduku TuHEHHBIX QyHKIMA. CTpouts rpaduk Gyukimu y = kx + b.

OnuceiBaTh € TOMOUIBI0 (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMH (IO aJTOPUTMY YYEOHBIX IEHCTBUM): CKOPOCTh, BPEMsI, PACCTOSIHHE;
IIeHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTEILHOCTh, BpEMsI, 00BEM pabOTHI.

HaxonuTe 3HaueHnue QyHKIMH 110 3HaYEHUIO €€ apryMeHTa.

[Tornmars rpadudeckuii croco® MpeACTaBICHUS W aHajiu3a HHQPOpPMAIUU;
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB PEATBbHBIX MPOLIECCOB U
3aBUCUMOCTEN.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayajabHBIE MPEICTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX
qyceNl /I CpaBHEHHS, OKPYIJICHHS] W BBIUYMCICHHH; M300pakaTh JCHCTBUTEIbHBIC
YyCila TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumensaTy TOHATHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOJHTH
KBaQ/IpaTHbIE KOPHHU, WCIONB3YyS MPU HEOOXOIUMOCTH KaIbKYJSITOP; BBIMOIHSATH
MPOCTEHIINE TIPeoOpa3oBaHUsI BBIPAKCHHUM, COJEPKAIUX KBaJApPAaTHBIE KOPHH,
HCMOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MaJbIX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit u crenenei ynucna 10.

AsredOpanyeckue BbIpaKeHU

[IpuMeHAT, NOHATHE CTENEHW C  LEJIbIM  IO0KA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BbIPAKEHUM, COAEPKAIIMX CTENEHU C IeJNbIM IOoKa3aTeaeM (cC



HCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

BBINOJIHATE HECIIOKHBIE TOXAECTBEHHBIE NPEOOPa30BaHUS pPallMOHATBHBIX
BBIPAKEHU HAa OCHOBE NPaBWJI JEHCTBUI HAJ MHOTOYJIEHAMHU M ajnreOpandecKuMu
IpOoOsSIMU.

PackiianpiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIU.

[IpumeHsATh npeoOpa3oBaHMs BBIPAKEHUN I PELICHUS Pa3IWYHbIX 3a]a4 U3
MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAJIbHOM ITPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

PemaTe nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAaHUEM CIPABOYHOM
uH(pOpMaIMi) U palLMOHAJIbHBIE YpPaBHEHMs, CBOJASIIMECS K HHUM, CHCTEMBI JBYX
YPAaBHEHUH C IByMs [IEPEMEHHBIMU.

IIpoBOAUTE NPOCTENUIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
quclie ¢ NPUMEHEHHEM TIpaduuecKkux MpeacTaBieHUil (ycTaHaBIMBAaTh, UMEET JIH
yYpaBHEHHE WJIM CUCTEMa YpPaBHEHUM pEIIeHUs], €ClId UMEET, TO CKOJIbKO, U Tp.) C
OTIOpPOH Ha aJTOPUTM YUEOHBIX JEHCTBUM.

[lepexoanTh OT CIOBECHOW (QOPMYIMPOBKM 3ajauu K €€ anreOpanveckoit
MOJEIM C TIOMOIIBID COCTABJICHUsS yPaBHEHUS WIM CUCTEMBl YpAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJyYEHHBIN pe3yJbTar.

IIprMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIATh
JMHENHBIE HEPABEHCTBA C OJAHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WUTIOCTPALIMIO MHOYKECTBA PEILICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

OmnepupoBath Ha 0a30BOM YypOBHE (YHKIHOHAIbHBIE MOHITHS M S3bIK
(TepMHHBI, CUMBOJUYECKHE OOO3HAUYECHMs); ONpPEENSATh 3Hau€HUE (QYHKIUHU 110
3HAYEHUIO apIyMEHTA; ONPeNENsATh CBOWCTBA (DYHKIUH 1O €€ rpaduKy.

Ctpouts rpaduKu dSIeMeHTapHbIX QyHKIMI Buaa , Y = X4, Yy = X3,y =+/x ,y=

k . o ..
~> OTHMCBIBATH CBOWCTBA YHMCIIOBOT byaknuu 1o e€ rpaduky (mpu HEOOXOIUMOCTH C

HaIpaBJISAIONIEH TOMOIIBIO).

9 KUIIACC

Yucsa 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAJOUYMBATH PALMOHATIBHBIE U UPPAI[MOHAIbHBIE YHCIIA.

BeimonHaThs apudMeTnueckue NeHCTBUS C pallMOHATBHBIMEA YUCIAMH, COUYETAS
YCTHbIE W TMHUCHbMEHHBIE MPUEMBI, BBIMOJHITh BBIYHCICHUS C HPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonuth 3HaYeHHs CTENEHEN ¢ NEIbIMU MOKA3aTEIsIMU U KOPHEUN; BRIYUCIATH
3HAYEHHUS YUCIOBBIX BbIPAKECHUM.

OKpyryisiTh  ACHUCTBUTENIbHBIE YHUCJA, BBINOJHATh NPUKUIKY pe3yibTara
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE U KBAaJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJAIINECS K HUM,
npocTeiire ApoOHO-pallMOHATbHbIE YPABHEHUS.

Pemate mnpocreimmne CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHUW C JBYMs
MIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBIISCTCS
JMHEWHBIM (110 BU3yaJIbHOU o1ope).



PemaTte mnpocTeillive TEKCTOBBbIE 3aJayd alreOpanyeckuM CIOcoOOM C
IIOMOIIIBIO COCTAaBJICHUsS YPAaBHEHHMS WJIH CHCTEMBI JBYX YPAaBHEHHU C JBYMs
IIEPEMEHHBIMU.

IIpoBOaUTE NPOCTENUILINE UCCIIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpadUuecKuX MpeACTaBICHUH (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHME WJIM CUCTEMA YPABHEHUM pelIeHus1, €CIIH UMEET, TO CKOJIbKO, U TIp.).

PemaTte nuHElHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pelIeHNEe HEpPaBEHCTB HAa YHCIOBOM MPSAMOM, 3alMCHIBATH PELIEHUE C IOMOILIBIO
CHUMBOJIOB.

Pemrate cucTteMbl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO; U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOU
PsIMOM, 3alUCHIBAaTh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHU PA3JIMYHBIX 3a7a4.

DOyHKUUH

PacriozHaBaTh (YHKIIMM H3y4eHHbIX BHJOB. Illoka3piBaTh CXeMaTHUYECKH
pacrosIoKeHHe Ha KOOPINHATHOM MJI0CKOCTH rpadukoB GpyHKiui Buaa: Y = KX, y = kx

k o
+ Db, , y = ax’> + bx +C, ¥y = X3, y = \/}, y = S B 3aBHCUMOCTH OT 3HA4Y€HHH

K03 (HUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutrb M u300pa)kaTh CXEMATUYECKU TpauKy KBaJIpaTUUHBIX (DYHKIIHM,
ONMKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3HaBaTh KBazpaTHMuHYH (YHKLHIO MO (popMmyse, NPUBOAUTH NPUMEPHI
KBaJpAaTUYHBIX QYHKLIMH U3 peabHOM KU3HU, (PU3UKHU, TEOMETPUH.

YucioBble MOCJIAe10BATEIbHOCTH H NPOrPecCUH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IIPOTPECCUM MIPU PA3HBIX
croco0ax 3a1aHusl.

BbINONHATE  BBIUMCIEHMST C  MCIOJIb30BaHUWEM (QopMmMyd N-To  wieHa
apupMETHIECKON M TeOMETPUUYCCKOM IMPOTPecCHii, CyMMBbl NEPBBIX N wWieHOB (C
OIOPOIl Ha CIIPABOYHYIO HH(OPMALIHIO).

Pemats 3a7auu, cBsI3aHHBIE C YMCIOBBIMU I1OCJIEI0BATEILHOCTSIMH, B TOM YHCIIE
3aJjaud U3 peajbHOM KMU3HM (C UCIOJIb30BAaHUEM KaJbKyJsATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).

OEJIEPAJIBHASI PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCBbI
Hean udyyeHus y4eOHOro Kypca

O6uue nenun uzyueHus: yaueOHoro kypca «I'eometpusi» npeacrasiensl B [IOOI
OOQO. Onum 3akmoyarTCs, MpeXAe BCEro B TOM, YTO Ha YPOKax TI'€OMETPUH
OOy4YarOmMICST  yYUTCA TPOBOAWTH JIOKA3aTENbHBICE PACCYKICHHUS, CTPOHUTH
JIOTUYECKNE YMO3AKIIIOUCHHsI, JOKA3bIBaTh WCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTHh PACCYKIEHUS «OT MPOTHBHOTO», OTIMYATH
CBOICTBa OT MPHU3HAKOB, (HOPMYyIHMpOBaTh OOpaTHBIC YTBEpXKIeHUsA. B oOyueHun
YMEHHUIO PACCYyXIaTh COCTOWT Ba)XHOE BOCIHUTATEIHLHOE 3HAYCHUE W3YUYCHUS
T€OMETPUH, IPUCYITICE MMEHHO OTEYECTBEHHOM MaTEeMAaTHYECKOU IITKOJIE.

Bropoli 1enpio W3ydeHUS TEOMETPUHU SBISCTCS WCIONb30BaHUE €€ Kak
WHCTPYMEHTa TPH pEIIeHWH KaK MaTeMaTHYeCKUX, TaK W TPAKTUYCCKUX 3ajad,



BCTPEUAIOIINXCS B PEAIBHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS
JIUHUSA B H3YYEHUM TEOMETpUM B IIKoJIe. J[JIs1 ATOro Yy4YHUTEN0 PEKOMEHIYETCS
noAOUpaTh 3aJayd MPAKTUUYECKOTO XapakTepa sl pacCMaTPUBAEMbBIX TEM, YUHUTh
0o0y4Jaromuxcs CTPOUTh MaTEMAaTUUECKUE MOJIETU PeabHbIX KMU3HEHHBIX CUTYallUi,
MPOBOJAUTH BBIYHUCIEHUS W OLCHUBATh AaJCKBATHOCTH IIOJIYYEHHOI'O pE3yJbTara.
Kpaiine BaxHO mNOMUEPKUBATH CBSI3M T[EOMETPUU C JPYTUMH HPEIMETAMHU,
MOTHUBHUPOBATh HCIIOIB30BaTh OMPEACIICHUS TE€OMETPUYECKUX (DUTYp U TOHATHH,
JEMOHCTPUPOBATH MPUMEHEHUE MTOTYUYEHHBIX YMEHUM B (DU3UKE U TEXHUKE. DTH CBSI3U
HauOosee sIpKo BUIHBI B TeMax «BekTtopbl», « TpuroHoMeTpudeckue COOTHOIICHUS»,
«Meton koopaunaT» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo ywyeOHOMY IUTaHy B 7-9 Kiaccax wu3ydaercs Yy4eOHbBIH Kypc
«["eomeTpus», KOTOpBII BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/efibl COJAEPIKAHMS:
«["'eomeTpuueckue GUrypsl U UX CBOMCTBa», «3MepeHrne reoMeTpuuecKiuX BEIUUUH,
a Takke «JlekapToBbl -KOOpAMHATHI HA TUIOCKOCTH», «BekTopb», «JIBuxkeHus
wiockoctu» U «IIpeoOpazoBanus mogo0Ous».

VY4eOHbIN MJIaH MpeaycMaTpyuBaeT U3ydeHUE reoMeTpurd Ha 6a30BOM YPOBHE,
UCXOs U3 He MeHee 68 yueOHBIX 4acoB B yueOHOM rojy, BCEro 3a TpH roja 00y4eHus
— He MeHee 204 Jacos.

COJEPXAHUE YUEBHOI'O KYPCA «'EOMETPUS» (110 'OJAM
OBYYEHUN )

7 KIIACC

Hauvanenbie monsiTust reomerpuu. Touka, npsiMasi, OTpE30K, JIyd. YToJ. Buabl
yIiioB. BeprukanbHble W CMEXHbIE yrubl. buccexktpuca yrna. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTD MPSMBIX.

*CumMmerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHU™S,
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

*OCHOBHBIE TTOCTPOCHUS C TIOMOIIBIO [IUPKYJIS B JIMHEHKHA ™.

Tpeyronpauk. BeicoTa, Meauana, OuccekTpuca, ux cBoiictBa. PaBHoOe 1peHHBIN
Y PaBHOCTOPOHHUU TPEYroJbHUKNA. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ IpU3HAKU PABHOOEAPEHHOTO TpeyroibHukKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKK NapaJieabHbIX NpsiMbIX. CyMMa yriioB TPEyroJIbHHKA.
Bremnue yribl TpeyrojibHUKA.

[IpsmMoyronbHblid  TpeyroibHUK. (CBOMCTBO MeAMaHbl MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEAEHHON K TumnoTeHyse. [Ipu3Hakum paBeHCTBA MPSIMOYTOJIBHBIX
TPEYroibHUKOB. [IpsIMOYTOIBHBIN TPEeYroJibHUK ¢ yriioM B 30°.

HepaBenctBa B reomeTpun: *HEpaBEHCTBO TPEYrOJbHHUKA™, HEPABEHCTBO O
JUTMHE JIOMaHOM, Teopema O OOoJbIIeM yrie W OOJbIIeH CTOPOHE TPEyroIbHUKA.
[TepieHAMKYIISIp U HAKJIOHHAS.

*TeomeTpuueckoe MecTo TouYek.* buccekTpuca yriia W CepeaUHHBIN

8 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNUC KOTOPLIX IMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHE. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



MIEPIIEHNKYJISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTB U KpYT, XOp/Jla ¥ AMaMeETp, UX CBOMCTBA. B3auMHOE pacnoioxkeHne
OKpy’)XHOCTH U npsiMou. KacarenbHas M cekymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCAaHHAas B YroJl. BnucaHHas U onMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetbipéxyronbHuky. IlapamienorpamMm, ero NnpusHakd U CBOWCTBA. YacTHbIE
cllyyad TapaieiorpaMMoB (MPSAMOYTOJbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOWCTBA W MPU3HAKU.
[IpssMOyTOJIbHAS Tpanenusi.

*Meron ynBoeHUs MennaHbl. LleHTpaapHas CUMMETpHSI.

Teopema Paneca u TeopemMa 0 IPONMOPLUHOHATBHBIX OTpe3kax. CpenHue JIMHUU
TpeyroibHUKa U Tpanenuu. L{leHTp Macc TpeyrojbpHHKaA.

[lonobue TpeyroapbHUKOB, Ko3pduuueHtT mnoaodus. [lpusznaku nogoOus
TpeyroibHUKOB™. [IpuMeHeHne no1oous Npu perieHu NPakKTUYeCKUX 3a/1a4.

CpoiictBa miomajaeid reoMmerpudyeckux ¢uryp. Dopmynsl s TUIOHIAAH
TpPEeYrojibHUKa, MapauiesorpaMma, pomba u Ttpamneuuu. OTHOIIEHHE IUIOIaen
NOJIOOHBIX QUTYD.

Boeluncnenve miomaaeid TpeyroJlbHUKOB U MHOTOYTOJBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu perieHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yrja HpsIMOYTOJIbBHOTO TPEYTroJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUTrOHOMETpUYECKHE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnmcanHnble ¥ LIEeHTpaIbHBIE YIJIbl, YTOJI MEXAY KacaTeJIbHOU U XOPIOU. YTIJIbI
MEXKJY XOpJaMu U CEKyIIMMH. BrucaHHbIe W ONMCAaHHBIE YETBHIPEXYTOJBbHUKH.
Bzaumuoe pacrnonoxenue nByx OkpyxkHoctei. Kacanme okpyxknHocteit. OOmue
KacaTeJIbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yriaoB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenue tpeyronsHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

*TIpeobpazoBanne mogobus. [TogoOme cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 NpoOU3BEAECHUH OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEAECHUHN OTPE3KOB
CEKyIIHNX, TeOpeMa O KBaJpaTe KacaTelIbHON™.

Bektop, gnumHa  (MOJyJib)  BEKTOpa,  COHANpaBJIEHHBIE  BEKTOPBI,
MPOTUBOMOJIOKHO HAIMpPaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OMEpallMd HaJ BeKTopaMu. PasjioxeHue BeKTopa MO JBYM
HEKoJUTMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHOE NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOXKJICHUS JJIMH U YTJIOB.

JlekapToBBI KOOPAMHATHI HA TJIOCKOCTH. *YpaBHEHUS MIPSIMON™ M OKPYKHOCTH



B KOOpAMHATaX, MEPECCYCHUE OKPYKHOCTEH U NPsAMBIX. MeToa KOOpIHMHAT U €ro
[IPUMECHEHHUE.
IIpaBunbHBIE MHOTOYIOJIBHUKU. JIJIMHA OKPYKHOCTU. ['pagycHas U paauaHHas
Mepa yriia, BBIYMCICHUE UIMH AyT OKpYKHOCTeH. [ltomans kpyra, cekropa, CerMeHTa.
*JIBuKeHHsS TIOCKOCTH W BHYTPEHHHE CHMMETpuu Guryp (3ieMeHTapHbIe
npeacrasnenus). [lapamnenpasiii mepeHoc. [ToBopot™.

IIJTAHWUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «T'EOMETPHS» (TTO
I'OJAM OBYYEHNA)

OcBoenue yueOHoro kypca «l'eomerpus» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO oOOecrneuuBaTh JOCTHXKEHUE CHEAYIOIMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIEe reoOMeTprUYecKre (GUTyphl, ONTPEACIISITh UX B3aUMHOE
pacroyioKeHune, u300paxaTh TeOMETPUYECKHE (UTYPBI; BBIMOJHATH YEPTEKU TI0
YCJIOBHUIO 3ajauu. M3MepsTh JIMHEWHbIE W YIVIOBbIE BEJIMYMHBI. Pemare 3amaud Ha
BBIYUCJICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth rpyOyIO OLICHKY JIMHEWHBIX M YIVIOBBIX BEJTUYUH IIPEIMETOB B pEATbHON
KU3HHU, pa3MEpOB MPHUPOJHBIX OO0BEKTOB. Paznmuuarh pasmepnl 3TUX OOBEKTOB IO
MOPSAKY BEJIUYUHBI.

CTpouTh 4epTEKH K TEOMETPUUECKHUM 3aJ1auaM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOAIINE BOMPOCHI H/WUJIN alrOpUTMa YIeOHBIX AEHCTBHM).

ITonp30BaThCsd MpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
IIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOIUTE AOKA3aTEIbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonp30BaThCsd MNpU3HAKAMM PABEHCTBA MPAMOYTOJbHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIMaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, B
pEIIeHNH TeOMETPUICCKIX 3a]1a4 (C MCITOJIb30BaHUEM 3PUTEILHON HATJISTHOCTH U/ WITH
BepOaIbLHOM OMOPHI).

OnpenensTs NapajaeIbHOCTh MPSMBIX C IIOMOIIBIO YTIJIOB, KOTOpPHIE 00pa3yeT ¢
HUMHU cekymas. OnpenensTs NapauiebHOCTh MPSAMBIX C IOMOINBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM IMPSMOU 10 TOYEK APYrOM MPSMO.

Pemrate 3a7aum Ha KieTyaToit Oymare.

[TpoBOAMTH BEIUMCIICHUS U HAXOAUThH YHUCIIOBBIC M OYKBEHHBIC 3HAYCHHS YTIIOB
B I€OMETPUYECKHUX 3ajla4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB W
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIPU MEPECCUCHUH JBYX
MapajuieIbHBIX TPSIMBIX CEKyIIeW. PemaTe MpakTHYeCcKHe 3aJayd Ha HAXOXKJICHUE
YIJIOB.

HNmets mpeicTaBieHue O MOHIATHE T€OMETPHUYECKOTO MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMHU. YMETh NMPHUMEHSTh 3TH CBOMCTBA MPH
pEIIEHUM 3a/a4.



OpueHTUPOBATHCS B MOHATHSX: OMMMCAHHASI OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb,
LIEHTP OMUCAHHOU OKpYX)HOCTU. OnepupoBath Ha 0a30BOM YpPOBHE (PaKTamMHu O TOM,
YTO OUCCEKTPUCHI YTJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOW TOUKE, U O TOM, YTO
CEpEIUHHBIE TEPIEHAUKYIIAPBl K CTOPOHAM TPEYTOJIbHUKA IMEPECEKAIOTCS B OAHOU
TOUYKE.

OpueHTUpOBaThCSI B TIOHATUSX M ONEpUPOBATh Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPYXKHOCTH, TeOpeMa O MNEPIECHIAUKYISIPHOCTU KacaTelIbHOM U
paauyca, NpOBEAEHHOTO K TOUKE KACAHUS.

Nmers mpencraBiieHWEe O NMPOCTEUIIMX TEOMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOEHHS C MOMOIIBI0 LUPKYIA U
JIMHECHKH.

8 KUIIACC

Pacno3naBaTh OCHOBHBIE BHJIBI  UYETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU IIPH PEIICHUU T€OMETPUUECKUX 3a]1a4.

OpueHTUPOBATHCSI B MOHATHH — TOUKHU IMEPECEUYCHUs MEIUaH TPEYroJIbHUKA
(meHTpa Macc) B pelieHru 3a1a4.

Brnaners moHsiTHEM CpeHEN TUHUU TPEYTOJbHUKA U TPAMCIUuU, MPUMEHSITh UX
CBOMCTBA IIPH PEIICHUHU MPOCTEHUIITNX TEOMETPUIECKUX 3a1a4. IMeTh npeacTaBicHue
o teopeme daneca u TeopemMe O MPOMOPIUOHATBHBIX OTpe3KaxX, MPUMEHATh UX JJIs
pElIeHHs MPAKTUYECKUX 3a71a4 (C OMOpOM Ha 3PUTENbHYIO HATJISTHOCTD).

[IpyuMeHsAT, TNpPU3HAKK MOAOOUS TPEYrOJIBHUKOB B PEIICHUU HECI0XKHBIX
reOMETPUYECKUX 3aa4.

[lonb3oBaTecst Teopemoin Iludaropa st pelieHUs TEOMETPUUYECKUX H
NPAKTUYECKUX 3a7a4.

Bnagets mOHATHSMHM CHHYCa, KOCHMHYCa W TaHT€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TPEYroyibHUKA. [l07h30BaThCSI ATUMHU TOHSATUSIMU JJIsi PEIICHUS
NPAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOH Ha aJITOPUTM MPABUTIA).

Beruncnare  (pasnmuuHbBIMH - criocoOamMu) (C OMOpOHM Ha  CIPABOYHYIO
uH(pOpMAINIO) TUJIOMAAh TPEYrOJbHUKA W TUIOMIAAM MHOTOYTOJBHBIX (UTYP
(MONB3ysACh, T/I€ HEOOXOANMMO, KAIBKYIATOPOM). [IpUMeHsITh MOMydeHHBIE YMEHUS B
MPAaKTUYECKUX 3a/1avax.

Brnanerp NOHATUSIMM BIMCAHHOTO M UEHTPAJIbHOIO YIJla, HCIOIb30BaTh
TEOPEMBbl O BIHUCAHHBIX Yriax, YrJIaX MEXIy XOpJAaMmH (CEKYIIMMHU) U YIJIe MEXIY
KacaTeJIbHOU U XOPJIO MPU PEUICHUHU NMPOCTEUIINX T€OMETPUYECKUX 3a1aY.

Brnanerp MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATH CBOICTBA
OMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUU MPOCTEHIITNX 3a]1ay.

[IpuMeHsATh TONYYEHHbIE 3HAHUSI Ha MPAKTUKE — CTPOUTHh MaTeMaTHYECKHE
MOJIEIH JJIs 33/1a4 peaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BHIUMCICHUS C
MPUMEHEHUEM TMOJ00MSI UM TPUTOHOMETpUU (MOJIB3YSCh, TJe HE00XOAUMO,
KaJIbKYJIATOPOM).



9 KUIIACC

3HaTh TPUrOHOMETpPUYECKHE (P YHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX TOMOUIBIO
pa3IUYHbIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJIbHUKA («PEIIeHUE MPSIMOYTOJIbHBIX
TpPEeYroJbHUKOBY). Haxomuth (C NOMOLIBIO KaJdbKyJIsATOpa) [UIMHBI M YIJbl JJIs
HETa0JIMYHBIX 3HAYCHUH.

[lonb3oBaThCcss (popMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKIECTBOM JUISI HAaXOXACHUS COOTHOLIEHUM MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMMU (C OMOPOM Ha CIIPABOYHYIO MH(OpMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCMHYCOB ISl HAXOXKACHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIBHUKOBY ), IPUMEHSATH UX IPU PELICHUN
IPOCTEUIINX FEOMETPUUECKUX 3a/1aU.

Brnagets nouatusamu npeoOpa3oBaHus MOA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o6HbIX Guryp. [lons3oBaTbcs CBONCTBAMU MOA00US TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUUCISATh JJMHBI U HAXOJIUTh YIJIbl Y MOJOOHBIX (pUryp (1Mo aaroputMy ydeOHBIX
neiictBuit). IlpuMeHaTs cBoiicTBa mogo0Ms B MNPAKTHUECKUX 3ajadax. YMeTb
IPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOIIEM MHUpE.

[Tonb3oBaThCcsl TeopeMaMu (IO BU3YyaJIbHOW OTIOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O MPOU3BEAEHUN OTPE3KOB CEKYILNX, O KBaJApaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpaMH, TMOHUMATh UX T€OMETPUUYECKUH U (U3HUECKHI
CMBICII, IPUMEHSTh UX B PEHICHUU T€OMETPUUYECKUX U Pu3nyeckux 3anad. [IpumeHsTs
CKAJIAPHOE MIPOU3BEICHUE BEKTOPOB MUl HAXOXKACHUS JJIUH U YTIJIOB.

Ilonp30BaThCsA METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
FEOMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Biagers NOHATHAMH INPaBWIBHOIO MHOIOYIOJIbHUKA, UIMHBI OKPYKHOCTH,
JUITUHBI JyTU OKPY>KHOCTU U PaJUaHHOM MEPHI YIJIa, YMETh BBIYUCIIATH IUIOMAAb Kpyra
U ero yacred (¢ omopoil Ha crnpaBouHyro HH(popmanuio). IlpumMeHsTs nonydeHHbIE
YMEHUS B IPAKTUYECKUX 3aa4yax.

Haxomuth ocu (Maum LEHTpbI) CUMMETpUM (GUTYp, NPUMEHATH JBHXKEHUS
IUIOCKOCTH B IIPOCTEHIINX CIIyYasx.

IIpuMeHATh NONYyYEHHBIE 3HAHUSA HA INPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJCJIM JUIA 3a/1a4 PEAIbHOU KU3HU U NPOBOAUTH COOTBETCTBYIOIUE BBIUMCIICHUS C
OPUMEHEHUEM TMOA00US M TPUTOHOMETPUYECKUX (PYHKUUN (MONB3ysCh, TJe
HEO0OXO0UMO, KAJIbKYJISITOPOM).

OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCBI

Hean udyyeHus y4eOHOro Kypca

B coBpeMenHOM 1IM(PPOBOM MHUPE BEPOSTHOCTh U CTATUCTUKA MTPHUOOPETAIOT BCE
OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKH 3PCHUS MPAKTHYSCKUX MPHUIOKCHUH, TaK U HX
poyi B oOpa3zoBaHuy. KaXaplii 4eI0BEK IMOCTOSHHO IMPUHUMAET PEIICHUS Ha OCHOBE
MMEIOIMNXCS Y HEro JaHHBIX. A 711 00OOCHOBAaHHOTO MPUHSATHS PEIICHHS B YCIOBHUIX
HEIOCTaTKa WM u30bITKa HMHGOPMAIIMKM HEOOXOJUMO B TOM UYHCIE XOPOIIO
chopMHUPOBAaHHOE BEPOATHOCTHOE M CTATUCTHYECKOE MBINUIeHHE. IMEHHO mo3TOMY
OCTpO BCTaJla HEOOXOAUMOCTh C(POPMHUPOBATH y OOyYarOUIUMXCS, B TOM YHCIIE



oOyuvaromuxcsa ¢ 3I1P, QyHKUIMOHANBbHYIO TPaMOTHOCTb, BKIIIOYAIOIIYIO B ceOsl B
KAaueCcTBE HEOTHEMJIEMOM COCTABIISIIONIEH YMEHUE BOCIHPUHUMATh M KPUTUYECKU
aHANIM3UPOBATh MH(POPMALIMIO, MPEACTABICHHYIO B Pa3jIMYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTe€p MHOTMX pEaJbHbIX HPOLECCOB M 3aBUCUMOCTEM,
MPOU3BOJIUTH MPOCTEHIINE BEPOSITHOCTHBIE PAcU€Thl. 3HAKOMCTBO C OCHOBHBIMU
NpUHIMIaMU cOOpa, aHajdu3a U NPEJICTaBICHUS JaHHBIX U3 PA3IMUYHbBIX chep KU3HU
oO11iecTBa ¥ TocyAapcTBa MpUoOIIaeT 00yJaromuxcs K oOleCTBEHHBIM HHTEPECaM.

B crpykrype mnporpammbl yuyeOHOro kypca «BeposiTHOCTb M CTaTHCTHKa»
OCHOBHOM IIKOJIBbI BBIIENEHBI CIEAYIOUIUE COAEPKATEIbHO-METOIUYECKUE JIMHUU:
«IIpencraBieHue JaHHBIX U ONTUCATENbHAS CTATUCTUKA»; « BeposTHOCTBY; « DI€eMEHTHI
KOMOMHATOpUKW»; «BBenenue B Teopuio rpadoy.

Copepxxanue nuaun «lIIpencraBienrne AaHHBIX U OMHMCATENIbHAsT CTaTUCTUKA
CILY>KUT OCHOBOH I (POpMUPOBAaHMSI HABBIKOB Pa0OTHI ¢ MH(OPMAIUE: OT YTEHUS U
UHTepIpeTaluu WH(OpManuu, NpeACcTaBICHHONM B Taliullax, Ha JIuMarpaMmax u
rpadukax g0 cOopa, NpeACTaBICHUS W aHajdu3a JaHHBIX C HCIOJIb30BaHUEM
CTAaTUCTHYECKUX XapaKTEpPUCTHK CpPEeIHUX M pacceuBanus. Pabortas ¢ naHHBIMH,
oOyuaromuecs ¢ 3[IP yyarcs cuuThIBaTh U UHTEPIPETUPOBATH JAHHBIC, BBIBUTATh,
apryMeHTHUPOBAaTh M KPUTHKOBaTh MPOCTEUIME THUIOTE3bl, Pa3MBIIUIATh HaJl
(dakTopamMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OLIEHUBATh MX BJIUSHUE Ha
paccMaTpUBaeMbl€ BEIMYUHBI U MPOLIECCHI.

NHTYyuTHBHOE NPEACTaBIEHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEHN M TEHJICHIIMI CTAHOBUTCS MOTUBHPYIOIIEH OCHOBOW JJIsI U3YUEHUS
TEOpUHU BeposiTHOCTeH. boinbioe 3Hauenue g obyuatomuxcs ¢ 3I1P 3pecs umeror
NPaKTUYECKUE 3a/aHUsl, B YACTHOCTH OIBITHl C KJIACCHUYECKUMHU BEPOSTHOCTHBIMU
MOJEJSIMHU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KAaK Mepa MpaBAONoOao0us CIIydaitHOTro
coObrtus. [Ipu mzyyenun kypca oOyuvaromuecs: ¢ 3[1P 3nakomaTcs ¢ mpocTredmmmmu
METOAaMU  BBIUMCIICHHS BEPOATHOCTEHM B  CIy4allHbIX JKCIEPUMEHTaX C
PAaBHOBO3MOXXHBIMU  3JIEMEHTApHBIMM HCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJIAIONIMMHU CTaBUTh W pelIath 0oyiee CIOXKHBIE 3anadd. B Kypc BXOAST
HayalbHbIE TMPEACTABICHUS O CIyYallHbIX BEJIMYMHAX M HMX  YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMU OINEpalUsIMU HAJ  MHOXECTBAMH,
paccMaTpuBarOTCsl IpPUMEpPhl NPUMEHEHHWs I peuieHus 3aj]ad, a TakkKe
UCIIOJIb30BaHUs B IPYTHUX MAaTEMAaTUYECKUX KypcaxX U YUeOHBIX peIMETaX.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax u3ywaercs Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIN
Bxomatr pasaensl: «llpencraBneHue HaHHBIX W ONMCATENbHAS CTATUCTUKAR;
«BeposTHOCTEY; «DIeMEeHTH KOMOMHATOPUKIY; «BBenenne B Teoputo rpadosy.

Ha wu3yuenue nanHoro xypca oTBOAUT 1 yueOHBINH Yac B HEJEII0 B TEUCHHE
Kak7oro roga ooydenwus, Bcero 102 yueOHBIX yaca.



COIEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (TTO
I'OAM OBYYEHNA)

7 KIIACC

[IpencraBnenne AaHHBIX B BUJE TaOJUIl, AUarpamM, IpaukoB. 3anoJHEHUE
TaOJIMI], YTCHUE U MOCTPOCHUE JUarpaMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
UteHue rpaguKoB pealibHbIX TpolieccoB. M3BiaeueHue nHpopMaiu U3 quarpaMmm U
TaOJIMI], UCTIOJIL30BAHUE U MHTEPIPETAIUS TaHHBIX.

OnucarenbHas CTAaTUCTHUKA: cpeaHee apudmeTrhyeckoe, MeJuaHa, pa3Mmax,
HauOoJbIlIeE U HAWMEHbBIIEE 3HAYEHUs Ha0opa YHUCJIOBBIX MaHHBIX. [Ipumeps
CIy4alHOM M3MEHYHUBOCTH.

*CnyyaliHbIii SKCHIEPUMEHT (OMBIT) W Ciy4aitHoe coObiTHe. BeposTHOCT M
gacToTa. Pojb MamoBepOsSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIC U B
obuecTBe. MOHETa U UrpajibHas KOCTh B TEOPUM BEpOSITHOCTEH*?,

*T'pad, BepmmHa, pedpo. CreneHb BepmuHbl. Yucio pédep u cymmapHas
crenieHb BepiuH. [Ipencrabnenue o cesizHoctu rpada. Lenu u nukisl. [1yTtu B rpadax.
O6xox rpada (iepoB nyTh). [Ipencrarnenue 06 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIII0 rpadoB™.

8 KUIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepauun  Haj
MHOKECTBaMH: 00bEIMHEHUE, MepeceueHue, nonoiHenne. CBoOMCTBa oneparuii Haj
MHOKECTBAMH: NIEPEMECTHUTEIIBHOE, COUYETaTEeNIbHOE, pacrpeneauTeNnbHOE,
BKJItOUeHus. Vcronb3oBanue rpaduyeckoro npecTaBIeHUs MHOXKECTB JJI OMTUCaHUS
peabHBIX MPOLECCOB U SIBJICHUH, IIPU PEIIEHUU 3a/1a4.

*M3mepenue paccemBaHus NaHHBIX. Jucrepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. J[marpamMma pacceuBaHus ™.

DOnemeHTapHble  COOBITUSL  chaydailHOro ombita. CiydailHble  COOBITHS.
BepositHocTr coObITHI. ONBITE ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyuaiinblii Be10OOp. CBSA3b MEXKYy MaJOBEPOSTHBIMHU U MPAKTHYECKU TOCTOBEPHBIMU
COOBITHSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBa IepEBbEB: €IMHCTBEHHOCTh ITYTH, CYIIIECTBOBAHUE BUCSIYCH
BEPIINHBI, CBA3b MEXIY YHCIOM BepIIMH U 4yucioM peodep. IlpaBuiio ymMHOKEHUS.
Pemenue 3ama4 ¢ moMomibio rpados.

[IpotuBononoxkupie coObiTHs. Juarpamma Oiinepa. OObeauHEeHUE WU
nepecedenne coopiThii. HecoBMecTHbIE COOBITHS. DOpMyIa CI0KEHUS BEPOSITHOCTEH.
VYcnoBuas  BepositHOCTh.  [IpaBuiio  ymHoxkenusi.  HeszaBucumble — cOOBITHS.
[IpeacraBnenne skcnepruMEHTa B BUAE JepeBa. PelieHne 3agad Ha HaXOXIEHUE
BEPOSITHOCTEH C MTOMOIIIBIO JIEPEBa CIIy4altHOTO IKCIIEPUMEHTA, TUarpaMm Ditiepa™.

4 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOr o MaTepuasia.



9 KUIIACC

[IpencraBienne JaHHBIX B BUJE TaOIUL, AMArpamMmm, rpa)uKoB, HHTEPIPETALIUS
naHHBIX. UTeHue 1 nocTpoeHue Tabinll, AuarpaMM, rpa(uKoB 10 peabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoueTaHusl U YUCIO couyeTaHUil. *TpeyroabHUK
[lackansa™. Pemenue 3a1a4 ¢ UCMOIb30BAaHUEM KOMOWHATOPUKH.

*T'eomerpruueckass BeposTHOCTh. CiydallHbIM BBIOOp TOYKH U3 (QUTYyphl Ha
TUTOCKOCTH, U3 OTPE3Ka M U3 IyTH OKPYKHOCTH ™.

Hcneitanne. Yenex u Heyaaua. Cepust HCIIBITaHUM 10 niepBoro ycrexa. Cepus
ucneiTanuii bepaysmm. BeposiTHocTH cOOBITHIA B cepur UcTibITaHUN bepHyim.

CiyuvaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEN. MareMaTthudeckoe
oXXuaaHue u aucrnepcus. [IpuMepsl MaTeMaTUUECKOro OKUIAHUS KaK TEOPETUUECKOTO
CpeHero 3Ha4eHus BEJIMYMHbBlL. MaTtemaTnuecKkoe 0KUJaHUE U TUCIIEPCHS] CIIy4YalHON
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHyium».

[lonstue o 3akoHe Oousblux uyHces. M3MepeHne BepOsSTHOCTEH C MOMOUIbIO
yacToT. PoJib 1 3HaUeHUe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOLIECTBE.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3VJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U
CTATUCTHUKA» (ITO TOJAM OBYYEHNMA)

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U cTatucTuka» B 7—9
KJIaCCaX XapaKTEpU3YIOTCA CIEAYIOIUMHA YMEHUAMU.

7 KIIACC

Yurare uHOpMaAIUIO, NpPENCTABIECHHYIO B TaOMWIAX, Ha JgUarpaMMax;
NpPEJCTAaBIsATh JaHHBIE B BHJAE TaOJHUI, CTPOUTH JAHArpaMMbl (CTOJIOMKOBBIE
(cTonmbyaThie) U KPYroBhI€) MO MAacCHBaM 3HAYCHHH (C MCIIOJIB30BAHUEM 3PUTEIBLHON
HaTJBSITHOCTH HW/WITH BEPOATBHOM OTIOPHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH  pealbHBIE  YWCJIOBBIE  JIAaHHEIE,
IpeCTaBICHHBIC B TAOIMIAX, HA AUArpaMMax, rpadukax.

OpueHTHpOBaThCA B TMOHATHUAX M ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTUIECKoe, MeAraHa, HanOoJIbIIIee M HAMMEHBIIIee 3HAYCHHS, pa3Max.

NmeTp mnpencraBieHne O CIIy4alHOM HW3MEHUYHMBOCTM Ha NPUMEpPAX LEH,
du3nUecKnX BEIMYMUH, AHTPOMOMETPUUYECKUX MAHHBIX; MMETh TMPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIIACC

W3Bnekate ¥ mpeoOpa3oBbIBaTh WHGOPMAINIO, MPEACTABICHHYIO B BHJE
TaOIMI, auarpaMm, TpaduKoB; MPEACTABIATh JAaHHBIE B BHUAC TAOJUII, JAHArpaMm,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOIO aHAIN3a JAHHBIE C IOMOIIBI) CTATUCTUYECKUX
MoKa3aTeJel: CpelIHMX 3HAYCHUM W Mep pacceuBaHus (pa3max, AHCHEPCUS WU
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHHUM U 4aCTOTHI COOBITHH, B TOM UYHCIIE TIO
pe3yibTaTaM HW3MEpeHHH U HaOmoJAeHUNW (C  HCMHOJIb30BaHHUEM 3PUTEIbHOMU



HaIJIAIHOCTH W/WIH BepOaIbHOM OMOpHI).

HaxoauTe BEpOATHOCTH CIydallHbIX COOBITUH B OMNBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITHI, B TOM UYHCJIE B ONbITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU (C MCIOIB30BAHUEM 3PUTENIBHONW HATJISIAHOCTU W/HWIIU
BepOAIbHOM OIOPHI).

Nmers mnpencrtaBieHue o0 TIpa@UUEecKUX MOJENAX: JEpPeBO  CIy4ailHOro
AKCIEPUMEHTA, JUAarpamMMbl DUjiepa, YUCIOBas IpsMmas.

OnepupoBaTh MOHATUSAMHU Ha 0Aa30BOM YPOBHE: MHOKECTBO, MOAMHOKECTBO;
BBITNIOJIHATD OINEpalMy HaJl MHOXXECTBAMU: O0bEAUHEHHUE, IEPECEUCHUE, T0NIOJIHEHNUE;
MEPEUUCIsATh  BJIEMEHThl MHOXKECTB; INPUMEHATh CBOMCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJbHOU OMOPHI).

HNmers npejacrtaBieHue o rpaduueckoM Mpe/ICTaBICHUE MHOXKECTB U CBS3EH
MEKJ1y HUMU [T OIIMCAaHUSA IPOLIECCOB U SIBJICHUM, B TOM YHCJIE IIPU PELLICHUU 3a]a4
U3 IPYruX y4eOHBIX MPEAMETOB U KYpPCOB.

9 KJIACC

N3Bnekars u mpeoOpa3oBbIBaTh HHGOPMAIIHIO, TPEJCTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJUIl, 1UarpaMm, rpadukoB; MPEICTABISTh JAaHHBIE B BUJIC
Ta0IMII, JUArpaMm, rpaduKoB.

Pemrate npocTeiiue 3a1aun opraHn30BaHHBIM I1epe0OpPOM BapUAHTOB, a TAKKE
C UCTOJIb30BaHHEM KOMOMHATOPHBIX MIPABUI U METOOB.

Nmetrs mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX ISl MacCHUBOB
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE€ CPEIHUE 3HAUEHUSI U MEPbI PACCEUBAHMSL.

HaxoauTe 4acTOThl 3HaYEHUW W YACTOTHI COOBITHS, B TOM YHCIE MOJIB3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIOAEHHM (C OMOPOi Ha CIPaBOYHYIO
uHdOpMaIHIo).

HaxonuTh BEpPOSTHOCTH CIy4alHBIX COOBITHH B HM3YYCHHBIX OMBITaX, B TOM
Yuclie B OMBbITaX C PaBHOBO3MOXKHBIMH D3JIEMEHTAapPHBIMU COOBITHUSIMHU, B CEpHUIX
VCIBITAHUH JI0 MIEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHysun.

Nmers mipencrtaBieHre O CIYYalHOW BEIMYMHE W O  PACIPEICICHUHN
BEPOATHOCTEMN.

Nmers mpencrtaBieHHE O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTU U O POJI 3aKOHA OOJIBLIKX YKCEN B
MPUPOJIC U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBE YacOB, OTBOAMMBIX HAa OCBOCHHME KaXKJOM TeMbl y4eOHOro MpeameTa
«Marematuka» QeaepanbHON aganTUPOBAHHONW OCHOBHOW 00Opa30BaTENbHOW MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS
o0y4arommxcs ¢ 3aAepKKOM ICUXUYECKOr0 pPa3BUTHUSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pa3fesioM (enepanbHOi
paboueii mporpaMMsl yueOHOro npeamera «Martemarrka» o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 0011er0 oOpazoBanus. [1pu
sToM OpraHuzanus BIpaBe caMa BHOCUTb M3MEHEHHUS B COAEpXKAHME U paclpeleiieHHe yd4eOHOro Marepuasna Io rojaam
oOydeHHs, B TMOCJEA0BATEIbHOCTh H3YYEHUS TE€M M KOJIMYECTBO YACOB Ha OCBOCHHE KaXJAOW TEMbl, OMNpelesieHue
OpraHu3aluoHHBIX popm oOydenus u T.1. OOOCHOBAHHOCTH JaHHBIX U3MEHEHHH OIpeesieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid YMK, nHauBuayaibHbIMU NCUX0(U3NYECKUMU OCOOCHHOCTMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJALUAMH IO OTOOpYy M ajanTaiud ydyeOHOTro maTepuaia 10 MaTeMaTHKe,
npeacTaBieHHbBIMU B [I0CHUTENBHON 3anMCKe.

5 knacc (ne menee 170 u)

Ha3Banmue
pasnaeia (TeMbl)
OcHOBHOE cojiep:KaHue OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHXCS
Kypca (4ucio
4acoB)
HatypaJjibHble Jecatuunas cucrema cuucieHus. Psa HaTypaibHbIX uuncen. |YdTaTh, 3anucbiBaTh, CPABHUBATHL HATYpAJIbHBIC YHUCIA;
unciaa. leiicrBus ¢ |Hatypanpnbeiii psaa. Yucno 0. HarypanpHbele 4ucia Ha|y4acTBOBaTh B OOCYXKIEHHMH CIOCOO0OB YIIOPSIIOYMBAHUS
HATYPaJbHBIMU KOOp-IMHATHOM npsiMoil. CpaBHEHHE, OKPYTJICHUE HATYPAJIbHBIX | YACET.
YU CIAMM yuces. HN300paxaTs, KOOPAMHATHYIO IIPAMYIO, OTMe4YaThb 4YuUCIa
(43 ) ApudMeTHUeCKHe JEHCTBMS C HATypaibHbIMK uuciamy, | TOUKaMA HA KOOPAMHATHOM IPSMOW, HAXOAUTH KOOPIAMHATHI
TOYKHU.

CpoiicTBa HyNns TpH CIOKEHHM U -yMHOXEHHH, CBOWCTBa
eauHUIBl  1pu  yMHOXeHuu. llepemecturensHoe U
COYETATEeNIbHOE  CBOMCTBAa  CJIOXKEHHUS U YMHOXKEHMS,
*pacipeeuTENLHOE CBOMCTBO YMHOKEH ™ 4,

HccnenoBarh cBoiicTBa HaTypaiabHOTO psiaa, uncen 0 u 1 npu
CJIOKEHUH U YMHOXEHHH.

Hcnonab3oBaTh NPaBMJIO OKPYIJIEHNS HATYPAJIbHBIX YACEN ITPU
HE00XO0IMMOCTH € OTOPOil Ha aJITOPUTM MpaBHIIA.




*Jlenutenn W KpaTHbIE® 4uClla, PA3JIOKEHHWE 4YHUCIIAa Ha
MHOxuTenu. [lenenue ¢ ocrarkoMm. IIpocTele M cocTaBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM.

Hucnossle BEIpAKEHUS; OPAIOK JACHCTBUM.

Pemrenne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKue AeHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BeinoHATL apudMeruyeckue AeHCTBHA C HATypaabHBIMU
YuClIaMHU, BBIYMCJISTH 3HAUEHUS YHCIOBBIX BBIPAXKEHUH CO
CcKoOKamu 1 0e3 CKOOOK.

3anucbIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHHU,
HCNOJIb30BATH TEPMHMHOJIOTHIO (OCHOBaHME, I10KA3aTellb),
BBIYUCIATh 3HAYeHHs] CTENEHEeH Ipu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAaYCHUMH YHMCIOBBIX
BBIPAKEHUH, NMpeaaratb U NPUMEHSTh NPUEMBI NIPOBEPKH
BBIYHCIICHU M.

Hcnonp30BaTh MpH  BBHIYHCICHUSAX MepeMecTUTEeNbHOE U
coyeTaTeibHOEe CBOMCTBA  CJI0KEHHMS] M YMHOMKEHUs,
*pacnpenenurejibHOe CBOIICTBO YMHOKeHU™;
dopmynupoBaTh M TNPUMEHSTH MpaBWia NpPeodpa3oBaHHUS
YHCJIOBBIX BBIPAKEHUH HA OCHOBE CBOMCTB apU(PMETHYECKHUX
NAelCTBUH MPU HEOOXOMMOCTH € HANPABJIAIOIIEH MOMOIIBIO.
®opMyJIHPOBATH ONpeNeJeHus JACIUTENsI U KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IIPABUJIA), HA3BIBATH JCIUTENN U KPaTHbIE
YHUCJIa; PAcmO3HaABaTh IIPOCTBIE M COCTAaBHBIC YHUCIIA;
(¢hopMyIMpoBaTH M MPUMEHSTH NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM NpPaBUJIA); NMPHUMEHSATh
AJITOPUTM  PA3JIOKEHUS 4YHUCIA HA IPOCThIE MHOXKHUTEIH;
HAXOJUTh OCTAaTKU OT JEJICHUs U HETIOJIHOE YaCTHOE.
Pacno3dHaBaTh MCTHHHBIE U JIOXKHBIC BBICKA3bIBaHUSA O
HaTypaJIbHBIX YUCJIaX, IPUBOJUTH PUMePbI U KOHTPIIPUMEPBHI,
CTPOMTHb BBICKA3BIBAHUSI M OTPULAHUS BBICKA3bIBAHUU O
CBOMCTBaX HaTypaJIbHBIX YHCET C OMOPOil Ha oOpasell.

Pematp TekcTOBBIE 3amaud apu(METHYECKHM CrocoOoMm,
HCMOJIb30BATh 3aBHCHMOCTH MEXIy BEIMYMHAMU (CKOPOCTH,
BpEMs], PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.) NpH
HEOOXOJMMOCTH C HCIIOJIb30BAaHHEM CIPAaBOYHON MH(pOpManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4l, nmepeopMyMpPoOBaTh YCIOBHE,
HU3BJIEKATH HEO0OXOMMBbIE JTAHHBIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEXJy BEIWYMHAMU IIPU HEOOXOJUMOCTH C




HaIPaBJAIOIIEH TOMOLIBIO.

MopaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIBI) PUCYHKA,
CXEMBI, TaOIUIIBL.
IIpuBoauTh, pa3duparth
pelmeHnii  TeKCTOBBIX  3ajad
HAIPAaBJIAIONIEN TOMOIIBIO).

C noMompbI0 negarora OLeHMBATh IOJIYYCHHBIA pE3yJbTarT,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  IPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTD OIIHOKH.

*Pemars 3a7aum ¢ MOMOUILIO Mepedopa BceX BO3MOKHBIX
BapMAHTOB™.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

pa3ian4HbIC
(npu

peHIeHI/ISI, 3aIIUCHU
HEOOXOIUMOCTH C

Harasanas
reomerpus. JIuHuu

HA MJIOCKOCTH
(12 9)

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue IJIUHBI
OTpE3Ka, METPUYECKHE E€AWHUIBl  W3MEpPEHUs  JUJIUHBI.
OKpyXHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa U3 OKpYKHOCTEH.

VYron. Ilpsamoi,
H3mepenue yrios.

OCTPBIM, TYyNMOWM W pa3BEPHYTHIA YIJIBL.

[IpakTuueckas pabora «IlocTpoeHue yriosy.

Pacno3HaBaTh Ha yeprexax, pUCYHKaX, ONHCHIBATH,
UCIOJIb3Ysl TEPMHUHOJIOTHIO, M HM300paskaThb C IIOMOIIBIO
YepTEXHBIX  MHCTPYMEHTOB  (MpU  HEOOXOJUMOCTH IO
BU3YaJbHOH ONOpE): TOUYKY, HPAMYI, OTPE30K, Jyd, Yrodi,
JIOMaHYyI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPUMePBI OOBEKTOB PEATBHOTO
MUpa, UMeIuX (opMy H3ydeHHBIX (UTYp, ONEeHHBATH HX
JIMHEHBIE Pa3MEPBI.

Hcnonb3oBaTh IMHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOCHUS U U3MEPEHUS: M3MEPATDH JUIMHY OTPE3Ka, BEIMUUHY
yIyIa; CTPOMTb OTPE30K 3aJAHHOW JUIMHBI, YIOJl, 3aJaHHOU
BEJIMYMHBL;, OTKJIAABIBATH LUPKYJIEM PaBHBIC OTPE3KH, CTPOUTH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

H3o00paxkarh KOH(UIypallMM TIeOMETpUYEeCKUX GUryp us
OTpPE3KOB, OKPYKHOCTEHM, HMX 4YacTei Ha HEIMHOBAaHHOM U
KJIeT4aToil Oymare; mpeasiaraTb, ONHCHIBATH M 00CYXKIATh
€rnoco0bl, aJropuTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaJIn3a.

Pacno3naBath M M300paxkaTh Ha HEJIIMHOBAHHOM U KJIETYATOU
Oymare TpsMO#, OCTpBIH, TYyNOH, pa3BEPHYTHIM  YIJIbI;
CPaBHHUBATBH YIJIbI.




BbIYucasITh JJTUHBI OTPE3KOB, JIOMAHBIX.

IlonumMaTh H HMCHOJB30BATh MNPH PpelleHHH 3ajay
3aBHCHMOCTH MEX/Iy €IMHUIIAMH METPHUECKOW CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPUYECKUMHU CHCTEMaMH MEp; BbIPAKATh
JUITMHY B Pa3IMYHBIX SAMHUIIAX H3MEPEHHS ITPH HEOOXOTMMOCTH
C OIOPO¥ HA CIIPaBOYHYIO HH(DOPMAIIHIO.

HccaenoBarh GUrypsl 1 KOHPUTYpaLIUHU, UCHOJB3Ys H(PPOBHIE

pECypCHI.

OO0BLIKHOBEHHDIE
npoou
(48 4)

Hpo6sb. IlpaBunbHble W HempaBwibHble Apodu. OCHOBHOE
CBOMCTBO apoOu. CpaBHEeHHE IpoOei.

CrnosxeHre U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmerianHas
Ipo0b. YMHOXEHHME U JIeJieHHe OOBIKHOBEHHBIX JpOOEii;
B3aMMHO-00paTHBIE IPOOH.

Pemenune TekcToBBIX 3amad, cojepxaimux Apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3aMMCH MAaTEMaTUUYECKUX BbIPAXKEHUHN U
MPEJI0KEHUMN.

MopaenupoBath B Tpaduyeckoil, npeameTHod ¢dopme,
MIOMOIIIbI0 KOMITBIOTEpA TIOHSTHS M CBOWCTBA, CBSI3aHHBIC C
0OBIKHOBEHHOU IPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATHL OOBIKHOBEHHbIE JPOOH,
NpeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSAOUYMBAHUS IpOOeii.
HN300paxkat  OOBIKHOBEHHBIE  JpoOM  TOYKAaMH  Ha
KOOpJAMHATHOM  MpPSMOM; HMCHOJIL30BaTh  KOOPAMHATHYIO
MPSIMYIO IS CPAaBHEHHS APOOCH.

DopMyJHPOBATH, 3aNIMCHIBATH ¢ NMOMOIIbLI0 OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOW JpoOM C OMNOpOHM Ha TMPaBHUIIO;
HCINO0JIb30BAaTh OCHOBHOE CBOWCTBO JApPOOM Ui *COKpaIleHHs
npobeil u mnpuBeAeHHs] IpoOM K HOBOMY 3HaMEHATENl0 B
MPOCTEHIINX CIydasx™.

IpeacraBasaTe 10 o00pa3ly CMeENIaHHYIO JApoOb B BHJE
HENPaBWJIBHOM M  BBLACNATH LENyH0 4YacThb YWCIa U3
HENPaBUJILHOU IPOOH.

BoinoaHATh apudgMeTnUecKue JAeicTBUs C 0OBIKHOBEHHBIMU
IpoOsMU B MPOCTBIX CilydasX; NPHMEHATh CBOHCTBA
apuMeTHUUeCKuX ACUCTBHIA I palliOHATN3allUU BBIYUCICHUH.
BbINOJHATH NPUKHAKY W OLEHKY pPE3yJIbTaTa BBIYMCICHUM;
npeaiaratb u IPpUMeHATH NPUEMBbI IPOBEPKH BBIUNCIICHUN.
IMpoBoauTs HCcceAOBaHUS CBOWCTB JpoOeil, omupasch Ha
YUCJIOBbIE JKCIIEPUMEHTHl (B TOM YHCIE C MOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBaHUS O APOOSX,




NMPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI.
Pemars npocreiine TEKCTOBBIE 3aJayd, COJACPIKALINE
IpoOHbIE JaHHBIC, W 33Ja4l Ha *HAXO0XKIACHHE YaCTU IIEJIOTO U
LIEJIOTO TI0 €r0 YacCTH; BbISBJIATH X CXOACTBA U Pa3JIMUHsA™.
MopaenupoBaTh XOJ pEIIECHUS 3aJaud C IOMOINBIO PHUCYHKa,
CXEMBI, TaOIUIIBL.

IIpuBoauTH, pa3dupaThb, OLEHMBATH pPA3JIUYHBIC PELICHHUS,
3alUCH PENICHU TEKCTOBBIX 3a7a4 MpU HEOOXOJUMOCTH C
HaIIPaBJISAOIEH TOMOIIBIO.

C noMoIbI0 Meaarora OMEeHUBATh IOJYYCHHBIN pE3yJbTar,

OCYLIEeCTBJASATHL  CaMOKOHTpOJIb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIMOKHU.
3HAKOMHTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasanas MHOTroyroJbHHUKH. YeThIpEXYTOJIbHUK, MpsIMOYTOJIbHUK, | Pacmo3naBaTh, H300pazkaTb C IOMOLIBIO  YEPTEKHBIX

reoMeTpusi. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJEIUpOBaTh U3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYT OJIbHUKH.

(10 u.) TIoMmAas ¥ MepUMETP PSIMOYTOILHUKA U MHOTOYTONBHHUKOB, I[IpuBoauTh MpUMepbl 0OBEKTOB PEATbHOTO MUPA, UMEIOMINX
COCTABNEHHBIX W3 MPAMOYFONBHHKOB, AMHHIB m3Meperms| POPMY  MHOTOYTONBHHK, IpAMOYroJIbHIKE,  KBanpara,
rutomma . TlepuMeTp MHOTOYTOIBHUKA. TPEYroJIbHUKA, OLeHUBATH UX JINHEHHBIE pa3MepBbI.

BuluucasTh: NEpUMETp TPEYroJbHUKA, MPSMOYrOJIbHHUKA,

MHOTOYTOJIbHUKA; TUIOIIAAb MPSMOYroJIbHUKA, KBajapara (Ipu
HEOOXOAMMOCTH C OTIOPOM Ha AJTOPUTM YUEOHBIX JICHCTBHM).
H3o00pakath OCTpPOYTOJIbHBIE, PSIMOYTOJIbHBIC "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha KJeTyaToil Oymare KBajapaT U MPSMOYTOJbHHK C
3aJJaHHBIMH JUIMHAMH CTOPOH.

HccnenoBarh CcBOMCTBAa MPSMOYTOJIbHUKA, KBajpaTa MYyTEM
OKCIIEPUMEHTA, HAOIOACHUS, HW3MEPCHUs, MOJCIUPOBAHUS,
CpaBHHUBAaTh CBOMCTBA KBaJ[paTa M MPsIMOYTOJIbHHKA.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUA O
MHOTOYTOJIbHUKAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI.
HccnenoBaTh 3aBHCHMOCTD TUIOIIAIN KBaJpaTa OT JUTMHBI €ro
CTOPOHBI.




Hcnoab30BaTh CBOICTBA KBAJPAaTHOW CETKH Ul MOCTPOCHUS
¢uryp;  pa3éouBaTh  OPAMOYTOJIBHUK  HA  KBaJparthl,
TPEYrOJIbHUKU; COCTaBJATL (QUIYpbl U3  KBaApaTroB U
IPSIMOYTOJIBHUKOB U HaXOUTh UX IUIOLIA b, pa30UBaTh (pUrypsl
Ha NPSAMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX IJIOLAAb (IIpU
HE0OX0JMMOCTH C HANpaBJISIOIEH TOMOIIBIO).

Boipaxarh BeIMYMHY IUIOIIAAM B Pa3IMUHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEXIY METPUUECKUMHU €IMHUIAMH H3MEpEHUs
IIoaad NpU HEOOXOAMMOCTH C ONOPOH Ha CIPABOYHYIO
MH(pOpPMALHIO.

3HaKOMHMTBCS € MpUMepaMH TPUMEHEHUsl IUIONIAId U
nepuMeTpa B MPaKTUYECKUX CUTyauusx. Pemarhp 3agadym u3
pealbHOM KU3HHU, MPU HEOOXOAUMOCTH C OTMOPON HA aIrOPUTM
IIPABIIIA, 00CYKAATH Pa3iMYHbIe CIIOCO0BI PEIIECHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

Jlecsatnynas 3amuch apooei. CpaBHEHUE AECITHYHBIX TPOOeH.

JleiicTBus ¢ fecATHIHBIMU IpoOsimMu. OKpyriaeHUE JECATUIHBIX
npoOei.

Pemenne TexcToBBIX 3amad, coaeprkanmx ApoOu. OCHOBHBIC
3a/1a4u Ha JpoOH.

IIpeacraBiasiTh JECATHYHYIO IpoOb B BUAEC OOBIKHOBEHHOH,
YUTAaTh W 3aNMChIBaTh, CPaBHHUBATh JICCATUYHbBIE ApoOH,
npeajaratb M 00Cy:XKIaThb CHOCOOBI  YIOPSAOYUBAHUS
JECATUYHBIX ApOOEi.

H3o6paxkaTh aecaTU4YHbIE APOOM TOUYKAMH Ha KOOPAMHATHOM
MPSMOM.

BbISIBAAATH CXOACTBA M Pa3JIMYUsi [IPABUIT apuU(PMETHUYECKUX
JNEHCTBUI ¢ HATYpalbHBIMHU YUCIIAMHU U IECATUYHBIMU JIPOOSMHU,
MOCJIe COBMECTHOTO aHaJIn3a.

BoInmoHATh apuMeTHyecKue JeHCTBUS C JIECATHUYHBIMHU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yibTaTa
BBIYUCIICHUI.

I[IpumeHsiTH cBoOiicTBAa apuPMETUYECKUX JACUCTBHMA s
paroHaIN3aIuU BHIYUCICHUH.

IpuMeHsTH PABUJIO OKPYIJIEHUS JIECATUYHBIX IpOoOei, mpu
HE00XO/IMMOCTH C BU3YaJIbHON OMOPOH.

IIpoBoauTh HCCJIEAOBAHUS CBOMCTB JIECATUYHBIX JApoOeid,
OTMHUpasCh Ha YHUCIOBbIE OKCIEPUMEHTHl (B TOM 4YHUCIE C




MOMOIIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O JAPOOSX,

NMPpUBOAUTH NMpUMEpPbI u KOHTPIIPUMCEPHI, CTPOUTDH
BbBICKa3bIBAHUA 1 OTPULIAHUA BBICKA3bIBAHHIA.
Pemarn HpOCTGfIIHHC TCKCTOBBIC 3ada4ud, COJACPIKAIIUC

JpoOHbIE TaHHbIE, U HA *HAX0K/I€HNE YaCTH 1IeJIOT0 U LIEJI0T0 10
€ro 4acTU™; BBISABJATH HX CXOJACTBA M Pa3IHYHUsl.
MoaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIBI PUCYHKA,
cxeMbl, Tabmuipl. Pa30upath pa3iMuHbIE pPELICHUS, 3aIUCU
peleHn TEKCTOBBIX 3a4a4.

OnepupoBaTth JpOOHBIMU YHCIIaMU B pPEaJbHBIX KU3HEHHBIX
CUTYaIUsX.

C noMompbI0 meJarora OUEeHMBATh TOJIYYCHHBIA pE3yJbTarT,
OCYHIECTBJISATh  CaMOKOHTPOJIb,  IIPOBEPsSII  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIHMOKHU.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS apU(PMETUKU

Harasanast
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
(9 9)

*Mmuororpanaukd. M300pakeHre MHOTOTpaHHMKOB. Mojenu
MPOCTPAHCTBEHHBIX TEI.

[IpsiMmoyronpHBIA Mapasuienenuren, Kyo. Pa3Béprku kyda u
napauiesienure/a.
O0BEM Kyba, MPSAMOYTOIBLHOTO MapaJlIeyIeueaa™.

Pacno3HaBaTh Ha 4YepTekax, PHUCYHKAX, B OKPY:KaloleM
MHpe TIPSIMOYTOJIBHBIN TapaiieNienuIe]], Ky, MHOTOTPaHHHKH,
ONMHUCHIBATh, HCHOJb3Yysl TEPMHUHOJIOTHIO, OIIEeHUBATH
JMHEWHBIC Pa3MEephI.

I[IpuBoauTH MpUMePBI 0OBEKTOB PeaTbHOr0 MUpPA, UMEIOIIUX
(GopMy MHOTOTpaHHHUKA, MPSIMOYTOJILHOTO TapajuIeyIeIuIIea,
KyoOa.

M3o6paxkare Ky0 Ha KiIeTyaToi Oymare.

HccaenoBarh cBOliCcTBa KyOa, IPSIMOYTOJIBHOTO
napajJielienune[a, MHOTOTPAHHUKOB, HCIIOJIB3YSI MOJICNU TIPH
HEOOXOIMMOCTH C HAIPABJISIONICH TTOMOIIBIO.

PacnosnaBath,  pa3BEPTKUM KyOa ¥ HapaUielienuIe/a.
MopaenupoBars KyO W mapajuienenurnes, u3 Oymaru U mpoYux
MaTepuasoB, Mo 00pasiry.

Haxonuth u3MepeHUs, BBIYHCISTH IJIO0IIAJb MOBEPXHOCTH,
00BEM Kyba, MPSMOYTOJIBHOTO Mapaiesienuiesa ¢ Onopoi Ha
QITOPUTM Y4eOHBIX JIEHCTBMI; WMcCaeq0BATh 3aBHCHMOCTD




00BéMa Kyba oT JUTHHEI ero pedpa.

Ha6uonath W NPOBOAWTH AHAJOTMU MEXIY HOHATHUSIMH
IIOIIAAN U 00bEMA, IEPUMETPA U TUIOLIA/IN TOBEPXHOCTH.
Pacno3HaBaTrh, HCTHHHBIE M JIOKHBIE BBICKA3bIBAaHUSA O
MHOTOTPaHHUKAX, NMPHBOAMTH NPHUMEPbI W KOHTPIPHUMEPHI.
Pemath 3a1a4u 13 peajbHOM KHU3HU.

IloBTOpEeHue
1 00001IeHNE
(10 u.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kjacca,
000011eHE 3HAHUH.

BbIuucasaTh 3Ha4E€HUsI BBIPAKEHUN, COJIEPKAIUX HATYPAJIbHbIE
yHclla, OOBIKHOBEHHbIE U JIECATUYHBIE JIpOOH, BBHINOJIHATH
npeoOpazoBaHus YKCeN MPU HEOOXOTUMOCTH C HAIPaBJISIONIEH
ITOMOILBIO.

BopiOupath, cnmoco® CpaBHEHHs  4YHCE,  BBIYHMCIICHHM,
NPUMEHATH CBOWCTBA apuMeTHUYECKHX JACUCTBHM  UIs
paroHaIN3aluy BHIYUCICHUH.

OcyumecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEHCTBUA W
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

Pemiate mpocreiilime 3amauM U3 pPEAIbHOW  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHue 3HAHUS Ul PEILICHU 3a1a4 U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemars mnpocreiiiume 3agaum
CPAaBHUBATH  CIOCOOBI  PELICHUSA
PanMoOHAJBLHBIH CIIOCO0.

crnocodamu,
BbIOUPATH

Pa3HBIMHU
3a/1a4u,

6 kaacc (e menee 170 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCst

4acoB)
Harypaabnbie ApupmeTrnueckue 1elcTBUS C MHOTO3HAYHBIMU HAaTYpaJIbHBIMY | BBIMOTHATH apudMeTHYecKne JelcTBUS C MHOTO3HAYHBIMU
yuciaa gucnaMu. UYucToBBbIe  BBIPOKEHHUS, TMOPSJIOK JCHCTBHIA, | HATypallbHBIMU 4YHCIAMH, HAXOAHTh 3HAYEHHsI YHUCIOBBIX
(30 ) WCIO0JIb30BaHKEe CKOOOK. OKpyTJIeHHe HATypallbHbIX YHCET. BBIpQKEHUI cO CKOOKaMU U 6e3 CKOOOK; BHIYUCIATH 3HAYEHU S




JlenuTenu U KpaTHbBIE YMCia; *HAnOOIBIIUN OOIINI NeTUTENh U
HauMeHbIIee olIiee KpaTHoe™.

Paznoxkenne uwncima Ha MOPOCThIE MHOXKUTENH. JleIMMOCTh
CYMMBI U NPOU3BEIEHHUS. JleJIeHne ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a/1a4.

BBIPAKEHUI, COAEpIKALUX CTEIICHH.

BhInoTHATL NPUKUAKY M OLEHKY 3HAYEHUHW YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh MpU  BBIYUCICHUSAX MEepPeMeCTUTEIbHOE U
coyerarejilbHOe CBOMCTBA CJIOKEHMSI M  YMHOKEHHS,
*pacnpeneJuTe/ibHOe CBOMCTBO YMHOKEHHS OTHOCHTEIbHO
CJI0’KeHUs™, CBOMCTBA apu(MeTHYeCKHUX AelCTBUH.
HccnenoBath  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJAUTH
YHCIIOBBIE SKCIIEPUMEHTBHI.

®opmyupoBaTh OMNpeJeJieHUusl [JCINTENs. W KpPaTHOrO,
HauOOoJbIIEro OOIIEro JEIUTENss M HAUMEHBIIEro OOLIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEI; HCIOJIb30BaTh 3TU
MOHSTHS IPU pELIeHUH 3a/1a4 (IIpH HEOOXOIMMOCTH € OTIOPOM Ha
QITOPUTM IIPABUIIA).

I[IpuMeHSITH AJNTOPUTMBI BBIYMCIEHUS HAWOOJIBIIEr0 OOIIEro
JeNUTEeNs] M HaUMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AITOPUTM PA3JIOKEHUS YUCIIA HA IPOCTbIE MHOKHUTEIIH.
HccaenoBarb cBOiCTBAa JCIMMOCTH CyMMBbI U IIPOU3BEACHUSA
YHCeJl ¢ OMOPOU Ha BOIIPOCHBIN TIaH.

IIpuBoauTHL NpUMepPbI YHCET C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHHUS O CBOMCTBAaX
4yuCel, ONMPOBEPraTh HEBEPHBIE YTBEPKIACHUS C TMOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBare  MaTeMaTH4eCcKHe  NpeLIOKeHHS  C
MOMOMUIBIO CBSI30K «H», KU, «ECIIH. .., TO...» [0 00pasiy.
PemaTh TEKCTOBBIE 3a/1a4U, BKIFOYAIOIINE NOHATHS JEIUMOCTH,
apuMeTUYeCKuM CIocoOOM, HCIHOJNB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OIIOPOM Ha BOIPOCHBIH IIaH.
MoaeanpoBaTh XOJ pEUICHUs 3a/Jayd C IMOMOIIBIO PHUCYHKA,
CXE€MBbl, TaOIHILIBI.

[TpuBoaNTH, pa3bupaTh, OLIEHHBATh Ppa3jHYHbIE PelIeHus,
3allMCH PpelleHMid TEeKCTOBBIX 3a4a4 C HalpaBIAIOLIECH
MTOMOIIBIO.

Kputnyecku OlcHMBAaTh MOJY4YEeHHBIH pe3y/bTaT, HAXOAMTh




OIIII/I6KI/I, OCYHIECTBJIATL CAMOKOHTPOJIb, IPOBEPHAHA OTBET HA
COOTBETCTBHE YCJIOBUIO.

Harasignasn
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*TlepnienaukynspHble npsMble. [lapamiensablie npaMbie™.

Paccrostnue Mexay AByMs TOYKaMH, OT TOYKHM 10 MPSAMOI,
JUIMHA ITyTU HA KBAJIPATHOM CETKE.
*TIpuMepsl MPSIMBIX B IPOCTPAHCTBE™.

Pacno3naBarh Ha ueprexax, PUCYHKAX CIydald B3aWMHOTO
PAacCIIONIOKEHU IBYX MPSMBIX.

HN3o0paxkarh ¢ MNOMOWBLI0 YepPTEKHBIX MHCTPYMEHTOB
KJIeT4aToil Oymare JBe IepeceKaroluecss IMpsMble, JBE
NapaJuieIbHbIE TPSIMBIEC, CTPOUTH IPSIMYIO, MEPIECHAUKYIAPHYIO
JTAaHHOM.

IIpuBoauTs NpUMepbl apauIeIbHOCTU 51
NEPHEHANKYJIIPHOCTH MIPSAMBIX B IPOCTPAHCTBE.

Pacno3naBathb B MHOIOYTOJIbHMKAaX MNEPIEHIUKYISPHbIE U
napajuieiabHbie  CTOpoHbl. M300paxaTh MHOIOYIOJIBHUKU C
napauieIbHBIMU, TEPIIEHIUKYISIPHBIMUA CTOPOHAMU IO 00pasIly.
HaxoauTh paccTosiHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
OpsIMOM, JUIMHY IyTM Ha KBAJpaTHOM CETKEe, B TOM YMHCIIE
UCTIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 4)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE€  CBOMCTBO  JApoOH,
cokparieHue apooeit. CpaBHEHUE U YIOPSIA0UYHNBaHUE TPOOEH.
JlecsTU4HBIE IPOOU ¥ METpUYECKasi CUCTEMa Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenue. JlelmeHue B JaHHOM OTHOIICHMH. *Macmrat?,
MIPOITOPIIHSL.

[TonsiTre mpoleHTa. BhIuMciieHHe MpOLeHTa OT BEIWYHHBI U
BEJIMYUHBI 110 €€ MIPOIICHTY.

Perienne TeKCTOBBIX 3a/1au, COACPIKALIMX IPOOU U MPOLIEHTHI.
IIpaktnyeckas pabora «OTHOILIEHHE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHUBATh W YNOPSIAOYMBATH JPOOH, BBIOHPATH CHOCOD
CpaBHEHHUS IpoOei.

IIpencraBasiTh JAeCATUYHbIE JIpOOM B BHUJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, MCIOJIb30BATH
IKBHBAJIEHTHbIE TNpeICTABJIeHHs] JPOOHBIX uYMCeNl IpH UX
CpPaBHEHHMH, TMIPU BBIYUCICHHUSIX (IpU HEOOXOAMMOCTU C
HAIPAaBJIAIONIEH TOMOIIBIO).

HUcnoab3oBarh JeCATUYHBIE JpoOM TMpU MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOMN CUCTEME MED.

BoinoHaTh apudMeTnYecKue 1eidcTBUA ¢ OOBIKHOBEHHBIMU U
JECSITUHUHBIMU JIPOOSMHU.

BoruncasTs 3HAYEHUS BBIPaXXCHHI, COJIeprKaIInX
OOBIKHOBEHHBIE W JIECATHUYHbIE  ApoOW,  BBHINOJHATH
npeoOpa3oBaHus JpoOel, BHIOHPATHh CMOCOO, NPHMEHSTH
cBoiicTBa apuPMETHUYECKUX HCHCTBHMA Al palMOHATU3alluU
BBIUHCIICHUM.




CocTaBJisiTh OTHOILICHUS U TPOINOPLUH, HAXOAMTH OTHOIICHUE
BEJIMYMH, JICJIUTh BEIMYNHY B JAHHOM OTHOILLICHUH.

HaxoauTh 3KCHePUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHbI
OKpY)XKHOCTH K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HaIpPAaBJIAIONIEH TOMOIIBIO).

Haxoauth MacmTal TUTaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIO0JIB3Ys MaclITad ¢ ONOPON Ha AJITOPUTM YYE€OHBIX JIEHCTBUM.
OOBSICHATH, UTO TAKOE MIPOLIEHT, YIIOTPEOISATH 000POTHI PEUH CO
CJIOBOM «IIPOLICHT». BhIpamaTh MPOLEHTHI B IpO0SIX U JpoOHU B
NPOIICHTAaX, OTHOIIEHHUE JABYX BEJIMYHMH B MTPOICHTAX.
BbIYHCAATH TPOIIEHT OT YMCIIA U YMCIIO TIO €TO TPOIIEHTY.
OKpyrasiTe IpoOH ¥ MPOICHTHI, HAXOIUTh MPHOIMKCHUS YHACEIT
IpY HEOOXOIMMOCTH C UCTIOJIb30BaHUEM BU3YaIbHOW OTIOPHI.
Pemiath 3agauM Ha 4YacTH, TIPOLEHTHI, MPOTOPIHH, Ha
Hax0X/1eHue Apoou (IpoLeHTa) OT BETUYUHBI U BETUYUHBI 110 €€
npobu (TporeHTty), npodu (MpOIeHTa), KOTOPBI COCTaBIISIET
oaHa BenuuuHa OT apyroi. IlpumBoauTh, Ppa3dupark,
OIIEeHUBATDH PA3JIMYHbIE PELICHUS, 3alIUCH PEIIEHUI TEeKCTOBBIX
3ajja4y MpU HEOOXOUMOCTH € HAIIPABJIAIOLIEH IOMOLIBIO.
N3Baekats uHpOpMamuI0 U3 TAOMUIl U JUArpaMM,
UHTEPIPETHPOBATh TaOJIMYHBIE JIAHHBIE, OINpesensTh
HauOoJIbllIee M HAUMEHbIIIEE U3 IPEJCTABICHHBIX IaHHbIX.

Harasanas
reoMeTpusi.
CummerTpus
(6 9)

*QceBas cummertpus. LlenTpanbHas cuMMeTpus.

[TocTpoeHre cMMMETPUUHBIX UTYP.
CuMMeTpus B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha 4epTekax U M300paKEHUSIX, H300paKaTh OT
PYKH, CTPOMTH C IOMOIIBIO MHCTPYMEHTOB (UTypy (OTpe3oK,
JIOMaHyl0, TPEYroJIbHUK, TMPSMOYTOJIbHUK, OKPYXHOCTD),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKU C
HaIpaBJISAIONICH TOMOIIIBIO.

Haxoauts npuMepbl CAMMETPUM B OKPYKAIOILLIEM MUPE.
MopneaupoBare U3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO MPSAMOM; KOHCTPYHPOBATHh I'€OMETPUYECKUE
KOH(UTYpaLUU, UCTIOTB3YsI CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOIIBIO ITU(POBBIX PECYPCOB C OTIOPOIA HA ATOPUTM YIEOHBIX
JEeUCTBUI.




Bripaxkenus
¢ OykBamMu
(6 1)

[Tpumenenne OyKB [UIs 3aIIMCH MaTEMaTUYECKUX BBIPAKEHUH U
npeniokeHuil. *BykBeHHblE  BBIpaXKEHMSI M YHCIIOBBIE
MIOICTAHOBKU ™.

bykBeHHBIE paBEHCTBA, HAX0KICHHE HEU3BECTHOIO KOMIIOHEHTA.
DOpMyIIBL.

Hcnoab3oBaTh OYKBBI A 0003HAUEHUsl YUCElNl, NPU 3allMCH
MaTeMaTHYeCKUX  YTBEPXKJICHHH, COCTaBIATH  OyKBEHHBIC
BBIPAYKEHUS 10 YCIOBHIO 334a4H.

HccnenoBath  HECIOXKHBIE  YUCIIOBBIE  3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JJIsl UX 3aIlMCH.

BoluncasaTh 4KMCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXKEHUS INPU
3aJJaHHBIX 3HAYEHUSIX OYKB C ONOPOH HAa AITOPUTM Y4EOHBIX
JNEUCTBHI.

3anuceiBaTh (¢popmyinr: IepumMeTpa 51 IJIOIAN
NpsIMOYTOJIbHMKA, KBaJpara; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYr'a; BHINOJHATH BHIYHCJIEHHS 110 3TUM (OpMyJIaM.
CocraBiasath (oOpMYJibl, BBIpXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMsI, pacCTOSIHUE; 11€Ha, KOJINYECTBO,
CTOMMOCTB; TPOM3BOJIUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITIOJIHATH BBIYUCIIEHUS IO 3TUM (GopMysiam.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
NEUCTBUSL.

Harasignasn
reoMeTpusi.
Durypsl

HA IUVIOCKOCTH
(14 9)

YeTbIpEXyroIbHUK, MIPUMEPHI YEeThIPEXYTOJILHUKOB.
[IpsimoyronpHUK, KBaApaT: CBOMCTBA  CTOPOH,  YIJIOB,
UaroHajieu.

N3mepenue yrinos. Busl TpeyroibHUKOB.

[Tepumerp mHoroyrospauka. Ilnomans ¢urypsl. dopmyssl
nepuMeTpa U IUIOIAgM mpsiMoyrosibHuka. [Ipubmmxénnoe
M3MepeHue IIomaau Guryp.

*TIpaktuyeckas padbota «Ilmomans kpyran™.

N300pakaTh Ha HEJIMHOBAHHOW M KieT4aTod Oymare c
HCII0JIb30BAHNEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKH c 3alaHHBIMU CBOMCTBaMHU: c
NapauIeJIbHBIMY, IEPIEHAUKYISIPHBIMU, PaBHBIMA CTOPOHAMH,
OpSAMBIMM  yrilaMM W JIp., PaBHOOEAPEHHBIM TpPEyrojbHUK.
Ipennarars U 00Cy:KIaTh COCO0OBI, AATOPUTMBI IOCTPOCHUS.
HccaenoBatrh,  UCHOJBb3Ys  HKCHEPUMEHT,  HAOIIOAEHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYIOJbHUKA,  KBaJapara,
pa30uBaTh Ha TPEYTOJBHUKH C OTIOPOI HA BOIIPOCHBIH IJIaH.
O00CHOBBIBATb, ONPOBEPraTb C IOMOLIbIO KOHTPIPUMEPOB
YTBEPXKICHUS O IPSAMOYIOJbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHHUS.

HN3mepsATh U CTPOUTH C MOMOLIBIO TPAHCIOPTUPA YIJIBL, B TOM
YKClle B MHOIOYIOJIbHUKE, CPABHHBAThL YIJIbl; PACHO3HABATH
OCTpBIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YTJIBL.

Pacno3naBath, n300paxkaTh OCTPOYTOJIbHBIH, IPSAMOYTOJIbHBIMN,




TYIOYTOJIbHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKUA (MPU  HEOOXOJMMOCTH C  HCIOJIb30BaHUEM
BHU3YyaJIbHOW OTIOPHI).

BoruncasaTs IIEPUMETP MHOT'OYT'OJIbHUKA, IIJIOIA/Ib
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYrOJbHUKH, Ha PaBHBIC
(Gurypbl, HUCHOJb30BaTh METPUUYECKUE EAWHULIBI H3MEPEHUS
JUIMHBI Y IJIOLIAAN C OTIOPOM Ha aJiTOPUTM y4eOHBIX IEHCTBUM.
Hcnonb3oBarh npulIAMKEHHOE M3MepPeHHe UIMH U ILIOMAeH
Ha KjeT4yarod Oymare, TPUOIMKEHHOE W3MEPEHHUE [THHBI
OKPYKHOCTH, IUIOIIAIN Kpyra.

THoaoxureabHbIE U

Iensie qHca. *Moynb 4HucIa, reoMeTpuyeckas

IIpuBOAUTH NpPUMEPHI HCIOIB30BAHHUS B PEATBHON KHU3HH

oTpuuaTeJbHbIE HWHTEpIpeTarus Moayist. YuciaoBbie MPOMEKYTKH ™. MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCE.
gucaa ToNOKUTENbHEIE W OTpHIATENbHbIE uncha. CpaBHeHHe H300pakaTh LeNbIe YUCIA, TOJOKUTENIbHbIE U OTPHUIATEIbHBIE
(40 4) TONOKUTENBHBIX M OTPULATENBHBIX uncel. Apudmerndeckue | THCI TOUKaMH Ha YHUCIIOBOM IIPSIMOM, HCNOJIb30BAaTh YHCIOBYIO
NEHCTBHUS C TIOJOKUTETLHBIMA U OTPULIATENLHBIMH ukcamy, | IPAMYIO VI CPABHCHIS HHCCIT.
PelIieHne TeKCTOBBIX 32,144, IIpuMeHSITH NpaBWJIa CPaBHEHUA, YNOPSAOYUBATDH LIEIbIE
yucia; *HaX0AUTh MOJIYJIb yucia™.
@D opMyJIMPOBATH MPABUJIA BBIYKCICHUS C TIOJIOKUTEIBHBIMU U
OTPULATEIbHBIMA YHCJIAMH, HAXOAUTH 3HAYEHHS YHCIIOBBIX
BBIPAKCHU, COJIepIKaIMNX IEUCTBUSA
C TIOJIOKUTEIBHBIMH ¥ OTPUIATCIBLHBIMH  YHCIAMH  TIPH
HEOOXOJMMOCTH C OTIOPOM Ha aJrOPHUTM IPaBHIIA.
IIpuMeHATH CBOWCTBA CIOXKEHHS W YMHOXEHUA A
npeoOpa3oBaHus CYMM U MMPOU3BEICHUMN.
IIpencraBieHue [IpssMmoyronpHass  cucTteMa KOOpPAMHAT HAa  IUIOCKOCTU. | OOBSICHATHL W HJLUIIOCTPUPOBATH MOHSITHE IPSIMOYIOJIBHON
JAHHBIX KoopauHaThl TOUKH Ha TUIOCKOCTH, a0CIEcca M OpAMHATA. CHCTEMBI KOOpJIMHAT  Ha  IUIOCKOCTH, HCII0JIB30BaTh
(6 9) CTonGYaThIC U KPYTOBBIE AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTh HAa KOOPAMHATHOM MJIOCKOCTU TOYKU U

IIpaktuyeckas pabdota «IlocTpoenue quarpamMmy.
Pemenne  TEKCTOBBIX  3amad,  COAEpXKAIIHUX
IIpeJICTaBJICHHbIE B TAOIMIIAX U HA TUarpaMMax.

JaHHBIC,

¢Gurypsl o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.

Yurarts cToJIOUaThle u KpYyroBbI€ rarpammsl;
HHTEPNPETHPOBATH JAHHBIC; CTPOMTH CTOJI0YAThIE 1UATPAMMBI.
Hcnoan3oBats mHpoOpManmIo, NPEACTaBICHHYIO B TabIuIax,




Ha auarpamMmax Mg peIICHHUA TCKCTOBBIX 3aJad W 3a1a4 U3
peanbHOM KU3HH.

Harasignasn
reoMeTpus.
Durypsl

B MIPOCTPAHCTBE
9 v)

*TIpsaMoyroyibHBIN Napajuienenunen, Kyo, npusma, nupamua,
KOHYC, IMwmHAp, map u  cdepa. H3obOpaxenue
IIPOCTPaHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, LIMJIMH/PA U KOHYCA.

[IpakTnueckas pabora «Co3nanue Mojiesnen
MPOCTPAHCTBEHHBIX (DUTYPY.

[Tonatue o0bEMa; eauHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJILHOTO Tapajuiesienumnena, Kyoa, GopMmyisl 00bEMa™.

Pacno3HaBaTh Ha YepTeKax, pUCYHKaX, ONMCHIBATH TUPAMU]TY,
npusMy, LWIMHIP, KOHYyC, Iap, HM300paskaTh HUX OT pYKH,
MOJIeJMPOBATh M3 Oymaru, IJIACTWJIMHA, MPOBOJIOKH U JIp. C
HanpasJisomed nomouiplo. IpuBOANTE MpUMEPbI 0OBEKTOB
OKPY)KAOIIIEr0 MHPa, IMEIOINX (POPMBI HA3BAHHBIX TEll.
Hcnonb3oBaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINYC U AHAMETP, pa3BEPTKA.

H3yuaTh, UCNONB3ys SKCIIEPUMEHT, HAONIOJIEHHE, W3MEpPEHHE,
MOJICTTUPOBAHUE, B TOM YHUCIIC KOMITBIOTEPHOE, ¥ ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBISIBJISATH CXOACTBA W Pa3IHIMS:
MEXTy TTHPaMHJION W TIPU3MOI; MEXTy IIJIUHIAPOM, KOHYCOM U
IapoM.

Pacno3naBarh pa3BEPTKH MapajuieNenurena, Kyda, MpPU3MBI,
NUpPaMHJIbl, KOHYCA, [IIIMHIPA; KOHCTPYHPOBATH JITaHHBIC Tella
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIU C HalpaBJsoLei
MTOMOIIKIO.

Co3maBaTh MoOJeJIM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIOPOii Ha aJrOPUTM YueOHBIX
NIEUCTBUI.

H3mepsaTh Ha MoaeJsix: UIMHBI pEOEp MHOTOTPAHHUKOB,
JIUaMeTp miapa.

Boruncasare mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOTO
napajuienenunena, Ky0a; HCHOIb30BaTh E€AWHUIBI U3MEPEHUS
00bEMa; BBIYHCJIATH OOBEMBI TEJ, COCTaBJICHHBIX U3 KYyOOB,
napasuieNIenuIe/oB; pemarh 3aJa49i C PEATbHBIMU JTJAHHBIMU C
OTIOPOY Ha CIPABOYHYIO HH(POPMAILIUIO.

IMoBTOpEHHUE,
0000mIeHNE,
CHCTEeMaTHU3alMs
(20 v)

[ToBTOpEHHE OCHOBHBIX TMOHSATHA W METOJIOB KYypcOB 5 U 6
KJIacCOB, 0000IIEHNE U CHCTEMATU3AlIAs 3HAHMIA.

Bb1uucaaTb 3HAYCHUS B]':»Ipa)KeHHfI, COACPIKAIIUX HATypaJIbHbIC,
OCIIBIC, MOJIOKHUTCIIbHBIC n OTPULATCIIbHBIC qucia,
OOBIKHOBEHHBIC n ACCATUYHBIC ,[[pO6I/I, BBITIOJIHATH
npe06pa30BaHI/1ﬁ YUuCClI U BLIpa)KeHI/Iﬁ npu HCO6X0,I[I/IMOCTI/I C




HaIIPaBJIAOLIEH TOMOILBIO.

Bei0upaTh cn1oco6 cpaBHEHMS YKMCEIl, BBIYUCICHUN, IPUMEHSATH
cBoiicTBa apu(MeTHUECKHX JEUCTBUH [UIS paldOHAIH3aLUN
BBIYUCIICHU.

PemaThs npocreiimme 3a1a4m U3 peaIbHON KU3HHU, MIPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSl JUId DPEIICHUSA 3aJad U3 JPYTHUX
IIPEIMETOB.

Pemath npocreiiiue 3aga4n pa3HbIMHU clIOCO0aMu.
OcymiecTBJAATh CAMOKOHTPOJIb BBINOJHAEMBIX JECHCTBHU H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOJAM OBYYEHMUS)

7 knace (He menee 102 1)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4uciao

OcHoOBHOE coep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00YYAO M XCH

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucTeMaTH3HPOBATH M 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHSI. ApubmMernueckne JCHCTBUS C PAIMOHAIBHBIMH YHCIAMHU. | M IECATHYHBIX TPOOSX.
PaunonaabHbIe CpaBHeHuMe, YIIOPAI0YMBAHUE PAIMOHATIBHBIX YHCEIL. CpaBHUBATH M YNOPSIA0YUBATH APOOH, IPEOOPa30BbIBas MPU
ymncaa CreneHb ¢ HaTypaJbHBIM MOKA3aTEIIEM. HEOOXOAMMOCTH  JICCATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemienne 0CHOBHBIX 3a7]au Ha JIPOOH, MPOIIEHTHI U3 PEAIbHOM | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO

MPaKTUKH.
[Ipu3Haku  AENMMOCTH,  Pa3JI0KEHUS
HaTypaJbHbBIX YHCEI.
Peanbubie 3aBUCHUMOCTH. IIpsamas
MIPONOPLMOHAIIBHOCTH.

Ha MHOXHUTCIN

u obOpaTHas

JECSITUUHYIO APOOB.

IIpumensiTb  pa3HoOOpa3Hble  CHOCOOBI W NPUEMBI
BbIYHCJIEHUS] 3HAYEHUH JPOOHBIX BHIPAXKEHUH, COIECpPKALLNX
OOBIKHOBEHHBIE M  JECATUYHBIE ApOoOU: 3aMEHSATh  IpHU
HEOOXOMUMOCTH  JIECATUYHYIO  JIpoO0b  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECITUYHOM, MPUBOJUTH BBIpAXKEHUE K dopme,
Haubosee yHOOHOW Uis BBIYMCIEHUH, MPEoOpa3OBHIBAThH
IpoOHBIE BBIPAKEHUS HA YMHOXXEHHE W JCNEHUE ECITHUHBIX




npo0eit K JEHUCTBUAM € LEIbIMU YUCIaMH (IIpU HEOOXOTUMOCTH C
HAIpPaBJIAIONIEH IOMOIIBIO).

IIpuBOAUTH 4YNCJIOBBbIe U OYKBEHHbIE NMPUMEPbI CTEIECHU C
HATYpaJIbHBIM IIOKa3aTeleM, OOBACHSS 3HAYEHHS OCHOBAHHS
CTENEHM U I0Ka3aTessl CTENEHH, HaXOJUTh 3HAUEHUS CTeleHel

Biza @ (2 — J11060¢ PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHUCJI0) C OTIOPOM Ha CIIPABOYHYIO MH(POPMAIIHIO.

[Tornmarte cMblica 3anMcH OOJIBIIMX YHCeJd C NOMOIIbIO

JAecATHYHBIX Apo0deii U crenenel ynciaa 10, TpUMEHATH UX B

peajbHbIX CUTyalusIX.

I[IpuMeHSITH IPU3HAKY IETUMOCTH, PAa3JI0KEHNUSI HA MHOKHUTEIU
HaTypaJIbHbIX YHCEII.

Pemars npocreiinume 3aga4m Ha 4acTH, IPOLEHTHI, IPOIIOPLUH,
Ha HaXo>kJIeHue IpoOH (IIPOLIEHTA) OT BETMYMHBI U BETUYHUHBI 110
e€ npobu (TporeHty), npodu (MpomeHTa), KOTOPBIA COCTaBIISET
oaHa BenmuuuHa OT apyroi. IlpumBoauTh, Ppa3dupark,
OLleHMBATh PA3JIMYHBIC PEIICHUS, 3alIUCH PEIICHUN TEKCTOBBIX
3a1ad.

Pacno3HaBaTh U 00BSICHATD, ONIMPASCh HA ONIPENEICHHUS, TPSIMO
IIPONOPLUUOHAIIBHBIE u o0OpatHO IIPOMOPLIUOHAIIBHBIE
3aBUCHUMOCTH MEXIy BEIMYMHAMH; NPUBOAUTH NMPUMeEPHI dTHX
3aBUCUMOCTEHl W3 peaJpHOro MHpa, M3 JPYyruxX Yy4eOHbIX

PEIMETOB.
Pemare npocreiinie nmpakTHKO-OPHMEHTHPOBAHHBbIE 3a4auu
Ha  Japo0W, TNpOLeHTbl, MNpPSAMYWW H  00paTHYIO

NPONOPIUOHATLHOCTH, POMOPINH.

AnredOpanyeckue
BbIPA:KEHU S
(27 v)

bykBennslie BelpaxkeHus. [lepemennsie. JlomycTuMble 3HaUCHUS
nepeMeHHbIX. DOPMYIIbL.

IIpeobpa3oBaHne OYKBEHHBIX BBIPAKEHHUH, PACKPBITHE CKOOOK
U TIpUBE/ICHUE MOJOOHBIX ClIaraeMbIX.

CBoJicTBa CTENEHU C HATYPAJIbHBIM IT0OKA3aTEIEM.
MHOTro4JIEHBI. Cnoxenue, BBIYUTAHUE, YMHOXEHHE

Osiaagerb Ha 0a3zoBOoM YPOBHe anredpandecKkoit
TEPMHUHOJIOTHEN W CHMBOJIMKOM, NMPUMEHATH €€ B IIpolecce
OCBOEHHMSI yUeOHOTO MaTepuana.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKEHHH IMPH 3aJaHHBIX
3HaYeHUAX OYKB; BBHIIIOJHATH BBIUMCIIECHUS 110 (popMyiam.
BoInoHATH TPeoOpa3oBaHus LEJIOT0 BBIPAKEHHS B MHOTOWJICH




MHOroujaeHoB.  DopMmynbl  COKpAIIEHHOIO  YMHOKCHUS.
PasnoxeHne MHOrO4I€HOB HA MHOKHUTEIIH.

MIPUBEICHUEM T0JIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.
BbINOTHATL YMHOXXEHHUE OJIHOWIEHAa HAa MHOTOYWIEH H
MHOTO4YJIeHa Ha MHOTOWIEH, NMPUMEHATh (OpMyJbl KBajpaTa
CYMMBI M KBajJpaTa pa3HOCTH C OINOpPON Ha CIPABOUYHYIO
UH(POPMAIIHIO.

OcylecTBIATH Pa3jI0KEHUE MHOTOWIEHOB HAa MHOXHTEIH
yTéM BBIHECCHHSI 32 CKOOKH OOIIEro MHOXKHUTEIIS, IIPUMEHEHUS
dbopmybl  pa3HOCTH KBAApPaToB, (GOPMYIT  COKpAIIEHHOTO
YMHOEHUSI C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO.
I[IpumensiTh MnpeoOpa3oBaHME MHOTOUIEHOB Ui pELIeHUs
pa3IUYHBIX 337a4 W3 MAaTeMaTHKH, CMEKHBIX IPEJAMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCH C UCTOPHEN PA3BUTUA MATEMATUKHU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IpaBHJIa npeoOpazoBaHus YpaBHEHMS,
PaBHOCHUIIBHOCTh YPaBHEHHUH.

JIuHeitHOe ypaBHEHUE C OJJHOM MTEPEMEHHOM

MEPEMEHHOM, peIlIeHUE JTUHEUHBIX YpaBHEHUM. Pemenne 3agad
C MIOMOUIBIO YPAaBHEHUH.

*JIuHeitHOe ypaBHEHHUE C ABYMS TIEPEMEHHBIMU U €0 rpaduk™.
Cucrema IByX JUHEHHBIX YpPaBHEHUHN C IBYMs ME€pEMEHHBIMHU.
Pemenune cucreM ypaBHEHHMI CHOCOOOM TMOJICTAHOBKU U
CIOCOOOM CIIOKEHHUS.

PemaTh TMHEHHOE YpaBHEHUE C OJTHOM IEPEMEHHON, MPUMEHSISA
NMpaBMJIa NePexo/ia OT UCXOJHOTO YPaBHEHHS K PABHOCHIBHOMY
emy 6ozee mpoctoro Bujaa. [IpoBepsATh, SBISETCS JIM KOHKPETHOE
YHUCIIO KOPHEM YpaBHEHHUSI.

IonOupars mpuMepbl Iap YKUCEN, SBIAIOLIUXCA PELICHUEM
JMHENHOTO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTth B KOOPAMHATHOW IUIOCKOCTU TpaduK JUHEHHOTO
ypaBHEHHUs C JBYMs IEPEMEHHBIMH (IpU HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOM OTOPBI); MOJB3YSICh TpaduKoM,
NPUBOIUTH NPUMEPbI PELICHUS YPABHCHMUS.

HaxoauTh peleHne CUCTEMBl ABYX JIMHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU C OTIOPOY Ha alNrOPUTM YUeOHBIX JEHCTBHIA.
CocTaBJisiTh M pemiaTh YPaBHEHHE WIH CUCTEMY YPABHEHUU 110
YCIOBUIO 3aJ]aud, HWHTEPIPETHUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJjaud MOJYYeHHBIH pe3yapTaT C OMOpoil Ha
BOIIPOCHBIH TIIaH.

Koopaunatsl
U rpagukm.
DyHKUUH

Koopmunata Touku Ha mnpsMoil. YWCIOBBIE MPOMEXKYTKH.
Paccrostnue Mexay 1ByMsl TOUKaMHU KOOPJAUHATHON NPSAMOMN
[IpsimoyrosnpHas cucTeMa KOOpAMHAT Ha MIockocTH. [TpumMepsl

H3o06paxarb Ha KOOpJAMHATHON npsMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAMHATAM, JIy4d, OTpPE3KH,
MHTEPBAJIbl; 3alUCHIBATH UX HA aNreOpanyeckoM s3bIKe.




(24 1)

rpaduKoB, 331aHHBIX (hopMynamu. UteHne rpadukoB peaabHbIX
3aBUCUMOCTEN.

[onsitne ¢ynkmun. ['padpuk ¢ynakmun. CpoicTBa (QyHKIHI.
Jluneiinas  ¢ynknus. [loctpoenme rpaduka aHHEHHOU
¢bynkimu. ['paduk ynkuuun y = KX + b,

OtMe4aTh B KOOPAMHATHOM INIOCKOCTH TOYKH II0 3aJaHHBIM
KOOpAWHATaM; CTPOUTH TI'pa(UKU HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (OpPMYJIaMH, B TOM YHUCIE C MOMOMIBIO HU(PPOBBIX
nabopaTopuil.

IIpumeHnsiTh, M3y4YaTh HNpPeMMYIIECTBA, HHTEPINPETHPOBATH
rpaduueckuii crocod MpeCTaBlIeHUs U aHaJIn3a pa3HO0Opa3HOM
KU3HEHHOH MH(DOpPMAIIHH.

OcBauBaTh Ha 0230BOM ypOBHE MOHATHE (DYHKIMH, OBJIAJIEBATh
(GyHKIIMOHAIBHOW TEPMHUHOJIOTHEN.

Pacno3naBarth JuHelHy0 QyHkiuio Y = kKX + b, onuceiBarh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3HaYCHUH KodpuimeHtoB K u b
(pu HEOOXOAMMOCTH C OIIOPON HA ANTOPUTM MpPaBUIIA).
Crpours rpadpuku TuHeHON QyHKINU, QyHKIMU Y = KX + b
Hcnoan3oBath HugpoBbIe pecypcebl s HOCTPOESHUS IpauKOB
(GyHKIMI U U3y4EHUs UX CBOUCTB.

[IpuBOaUTE TPUMEPHI JMHEWHBIX 3aBUCUMOCTEW B peajbHBIX
npoleccax U sIBICHUsX.

IToBTOpPEHUE
U 00001IeHUe
(69)

[ToBTOpEeHME OCHOBHBIX MOHATHII M METOJOB Kypca 7 Kjacca,
000011eHIE 3HAHUII.

BpiOuparb, npUMEHATH CNOCOOBI  CPAaBHEHUSA  YHCEIL,
BBIYUCIICHUH,  MpeoOpa3oBaHUN  BBIPAKCHHUM,  PEIICHUS
ypaBHEHUH MPU HEOOXOJUMOCTHU C HAMPABJISIOUICH TOMOIIBIO.
OcyumiecTBJISATh CAMOKOHTPOJIb BBINOJHSAEMbIX JEHCTBHU H
CaMOTIPOBEPKY pe3y/ibTaTa BBIYUCICHUH, MPeoOpa30BaHMUIA,
MOCTPOCHUM.

PemaTh nmpocreiilme 3a1a4m U3 peaibHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHHMS /U1 pEUIeHUs 3a1ad U3 JIpYrux
PEIMETOB.

Pemiate mnpocreiilime TeKCTOBble 33/1a4M, CPABHUBATD,
BBIOMPATH CNOCOOBI PEILICHUS 3a1a4UH.

8 kiacc (ue menee 102 u)




Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4Huci10
4acoB)

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxca

Yucaa n
BbIYMCJICHHS.
Keaaparubie
KOpPHHU

(159)

KBanparsslii kopeHb u3 yucina. *[lonstie 06 uppannoHaaIbHOM
yucine. JlecaTnuHble IpuOIMKeHUsT UppallMOHAIbHbBIX YHCEI.
JeiictButenpHble yncia. CpaBHEHHE JEHCTBUTENBHBIX YHCET™.
Apudmernueckuil KBaJIpaTHbIN KOPEHb.

VpasHenue Buaa X2 = a.

CaoiicTBa apudmMeTnyecKux KBaJPaTHBIX KOpHEH.
[IpeoOpa3oBaHre  YHUCIOBBIX  BBIPAXEHHH,  cOAepKallux

KBaJpaTHbIE KOPHHU.

@opMyTHpPOBaAThH ONMpejiesieHue KBAJpaTHOTO KOpPHS U3 YUCIA,
apu(METUYECKOT0 KBAJPATHOTO KOPHS MPU HEOOXOTUMOCTH C
BHU3yaJIbHON OIIOPOM.

I[IpuMeHsITH OlEpalMio W3BJICYEHMS] KBAaJIPATHOTO KOPHS U3
YHCIIa, HCIOJIb3Ysl TPU HEOOXOIUMOCTH KAJBKYJISITOP.
OueHuBaTh KBaJpaTHbIE KOPHU UEIBIMH YHUCIAMH U
JIECATUYHBIMU JPOOSMHU.

CpaBHUBAaTL W  YNOPSAOYMBATH  PALMOHAIBHBIE WU
WUppAIMOHANILHBIE YHCIIA, 3alIMCAHHBIC C TTIOMOIIBIO KBaJIpaTHBIX
KOpHEH ITPH HEOOXOTUMOCTH C HAMPABJISTFOIIEH TTOMOIIIBIO.

HccnenoBaty ypaBHEHHE X2 = a, HaxXoJAWUTb TOYHBIE H
npuOImKEéHHbIEe KOpHU pu & > 0.

HccaenoBarh CcBOWCTBA KBaJpaTHBIX KOpPHEW, IPOBOJA
YHCIIOBbIE 3KCIIEPUMEHTHI C HCIHOJIB30BAHUEM KaJIbKYISTOpA
(KOoMIIBIOTEDPA).

IIpumeHsAiTh cBOWCTBA apu(PMeTHUYECKMX KOPHeH IJIs
npeoodpa3zoBaHUsl BbIPAKEHMIA.

BpinoiHATL mpocTeiiliie NpPeoOpPa3oBaHUNA  BBIPAKCHUM,
coJIepKaluX KBaJIpaTHbIE KOPHHU. BpIpakaTb MepeMeHHbIe u3
reOMEeTpHYecKUX U Gpuznyeckux GopMyi Mpu HEOOXOIUMOCTH C
OTIOpPOY Ha MPABUJIO.

BuIuucasaTh 3HAYEHUs BBIPAKECHUN, COACPKAIIUX KBAJAPATHHIC
KOPHH, UCHOJB3YsI PU HEOOXOAUMOCTH KaIbKYISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a4a4  dSJIEMEHTapHbIE
MPEJICTAaBICHUS, CBS3aHHBIE C MPUOTMKEHHBIMU 3HAUYCHUSMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaan

Crernens ¢ OCJIBIM ITIOKa3aTCJICM. CTaHI[apTHa}I 3almcCh 4uciia.

®opMyIHPOBATH ONpeaeJIeHHe CTEIICHH C 1ENIBIM TI0Ka3aTelIeM




BBLIYHCJICHUS.
Crenenn

¢ HeJIbIM
noKa3arejieM
(7 9)

PazMepsl 00BEKTOB OKpYKalomero Mupa (0T 3JIEMEHTapHBIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JJIUTEILHOCTh MPOIECCOB
B OKPYKAIOIIEM MUPE.

CBoICTBa CTEIICHH C IICIBIM ITOKa3aTeIICM.

(Ipu HEOOXOMMOCTH TI0 BU3YAJILHOM OTIOPE).

IpeacraBiasiTh 3anuch OOJIBIINX U MAJIBIX YHCEIN B CTAHAAPTHOM
Buze. CpaBHHUBATh 4YHCIA W BEJIMYUHBI, 3alMCaHHBIE C
UCIOJIb30BaHueM crenenu 10.

Hcnoap3oBaTh 3amMch 4YHCEJ B CTAaHJAPTHOM BUIE NS
BBIPQKECHUSI Pa3MepOB OOBEKTOB, JJIUTEIBHOCTH MPOIIECCOB B
OKpYKaIoIlleM MHUpE.

@DopMyTHpPOBaTh, 3aMUCHLIBATL B CHMBOJINUYECKOi (opme u
WLITIOCTPUPOBATh NMPUMEPAMH CBOICTBA CTENEHU C LENIbIM
nokazarenieM (Mpd  HEOOXOJUMOCTH C  HCHOJIb30BAaHUEM
BHU3YyaJIbHON OTIOPHI).

I[IpumeHsiTh  cBOWicTBA CTENEHU i1 IpeoOpazoBaHUs
BBIPAKEHUH, COJEp)KAIIMX CTENEHH C LENbIM I0Ka3aTeleM C
WCIIOJIb30BAaHWEM  CIIPaBOYHOM HWHGOpMAH. BBINOJHATH
JAeficTBUSI C YHUCJIAMH, 3aIMCAaHHBIMH B CTaHIAPTHOM BHJIE
(YMHOXEHHE, JIeNIeHNe, BO3BEJICHUE B CTETICHBD).

AnredOpanuyeckue
BbIPaKeHM .
KBagparubii
TPEXWIeH

(59

KBanpatubiii TpéxwieH. Pa3znokeHue KBagpaTHOTO TPEXWICHA
Ha MHOKUTEJIH.

Pacno3naBarh  KBajgpaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYHOCTb €T0 Pa3yIoKEHUsI Ha MHOKHUTEIIH.

PacknaapiBaTh HAa MHOMKUTEIM KBAaJPAaTHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOpPOY Ha aJITOPUTM IMpaBUIIA.

AuredOpanyeckue
BbIPa:KeHH .
Anredopanyeckast
Apodhb

(154)

AureOpandeckast ApoOb. JlomycTHMbIC 3HAYCHUS IEPEMEHHBIX,
BXO/JISIIUX B alireOpandeckue BeipakeHusl. OCHOBHOE CBOWCTBO
anrebpandeckoii qpoou. CokparieHue qpooei.

Crnoxenue, BBIYUTAHUE, YMHOYKECHHUE U JIelICHUE
anreOpandeckux apooOei. [IpeoOpa3oBaHue BBIpaKEHUH,
coJiepkamux aredopandeckue Apoou.

3anuceiBaTh anreOpanyeckue BelpaxeHus. Haxoaurh o0nacth
OTIpEe/IeNICHUs] PALIMOHAIIBHOTO BBIPAKECHHUS.

BbINOJHATL YNCIOBBIE MOACTAHOBKH M BBIYMCJIATH 3HAYCHUE
IpoOu, B TOM YKCIIE C TOMOIIBIO KATbKYJISATOPA.
®opMyJIHPOBATH OCHOBHOE CBOICTBO alredpandeckoil Jpoou u
NPUMEHSTH €ro I IpeoOpa3oBaHus qpoOeii.

BbINoHATL JAeCTBUSL C aireOpauyecKuMH JIpoOsMH INpU
HEOOXOMUMOCTH C HampaBlsomEeld mnoMombl. [IpuMeHsaTh
npeoOpa3oBaHusl BBIpAXEHUH Ul pelleHus 3a1ad. Beipaxkarth
nepeMeHHble 13 GopMmyn ((PU3NYECKUX, TEOMETPUUYECKHUX,
OTIMCHIBAIOIUX OBITOBBIE CHUTYyallUH) TMPU HEOOXOIUMOCTH C




HaIIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus1

U HEPaBEHCTBA.
KBaaparusie
YPaBHEHUS
(154)

KBanparHoe ypaBHenue. HemonHoe kBagpaTHOE ypaBHEHHE.
dopmyia KOpHeW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenue ypaBHeHuii, cBoaAIMXCA K KBaapaTHbIM. [[pocrelimue
JpOOHO-pallOHANIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3aJad C IOMOIIbIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaThb KBaJpaTHBIC YpaBHEHUSI.

3anucebiBaTh (Qopmyay KOpHEH KBaJApaTHOIO YPaBHEHMS;
pelmiaTh KBaJApaTHbIe YPAaBHEHUs] — IIOJHbIE U HENOJHbIE (C
UCTIOJIb30BaHUEM CIIPABOYHON HHPOPMALINN).

IIpoBoauTs  mpocTeiiliue  HCCAEJOBAHMSA  KBaJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHMSs, CBOJIAIINECS K KBAJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHMii ¥ 3aMEHOM MEPEMEHHON C OTIOPOM Ha AIITOPUTM
npaBua.

HaOurogate ¥ aHaJIM3MPOBATH CBA3bL MEXIYy KOPHAMU H
K03 duIMeHTaMH KBaJpaTHOTO YPaBHEHUSI.

*TIpumeHsTh TEOpEMY Buera JUTS peleHns
3aja4 (C UCroIb30BaHUEM 00pa3ia)™.

Pemiath TekcTOBBIE 3agauM anreOpanyeckuM CHOCOOOM:
NEPEXOIUTh OT CJIOBECHON (HOPMYIHMPOBKU YCIOBHUS 33Jaudl K
anreOpanveckoil Mojaenu MyTéM COCTaBJICHHS ypaBHEHHs (Tpu
HEOOXOJAMMOCTH C  HAaNpaBIAIONICH IMOMOIIBIO);  pemiaTh
COCTaBIIEHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus

U HepaBeHCTBA.
Cucremsl
YPaBHEHUil

(13 v)

JluneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIICHUs YPaBHEHUH B LEJbIX YHCIIaX.

Pemienne cucrem AByX JIMHEWHBIX YpaBHEHHH C ABYMS
nepeMeHHbIMU. [Ipumepbl perieHus: CUCTeM HEJIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU.

*T'paduueckass  uHTepmpeTalyss  ypaBHEHHUS C  JABYMs
MIEPEeMEHHBIMHU U CUCTEM YpaBHEHHH C IByMs IEPEMEHHBIMU *.
Pemienmne TeKCTOBBIX 33124 C IOMOIIbIO CHCTEM YPaBHEHUH.

Pacno3HaBaTh JIMHEHHBIC yPAaBHEHUS C IBYMS IIEPEMEHHBIMM.
Crpouthb rpaQuKu JIMHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNoJb3ysl Hu(ppoBble pecypcehl (IpU HEOOXOIUMOCTH C
OIIOPOI Ha aNITOPUTM Y4EOHBIX JEUCTBUIN).

PaznuyaTes napaulesbHbIE U NEpECEKaroIMecs NpsMble 10 UX
YPaBHEHUSIM.

Pemiate cucreMbl JABYX JIMHEHHBIX YPaBHEHUHU C JByMs
IIEPEMEHHBIMU IOJCTAHOBKOMN U CIOKEHUEM.

PemaTp npocTeiiye CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJIAETCS TMHEWHBIM MIPU HEOOXOJMMOCTH C HalpaBJISIoOLIeH
MIOMOILBIO.

*IIpuBoauTh rpaguyecKyl0 HMHTEPNPETANMIO  PEIICHUS




YpaBHEHUS C IBYMS IEPEMEHHBIMH U CUCTEM YPABHEHUM C IByMs
nepeMeHHbIMU. *
Pemiath TEKCTOBBIE 32/1a4H AIreOpauecKuM CIIOCOOOM.

YpaBHeHnus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH cBoOiicTBa YHUCJIOBBIX HEPaBEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0HOM NEpeMEeHHOM. JIMHENHbIE HEPABEHCTBA C | WULIIOCTPUPOBATh X HA KOOPAVMHATHOM IIPSMOM.

HepaBencrBa Oo/IHON mnepemMeHHOW W ux pemeHue. Cucrembl JIHMHENWHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 33/1a4.

(12 v) HEPABEHCTB C OJIHOW MEPEMEHHOM U UX PELICHUE. Pemarh JuHEHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOMU,

N300pakenue perieHns JMHEWHHOT0 HEPaBEHCTBA U UX CUCTEM | M300pa)kaTh pelIeHHE HEPaBEeHCTBA Ha YHCIOBOW MPSIMOH.
Ha YUCJIOBOU IIPSAMOIA. Pemiath cUCTEMbI JINHEWHBIX HEPABEHCTB, U300paKaTh pellIeHne

CUCTEMBbI HEPABEHCTB HA YHUCIIOBOM MPSAMOM MpU HEOOXOAUMOCTH
C BU3YyaJIbHOM ONOPOM.

DyHKIUN. [lonstne ¢ynkauu. OO6macTh omnpenesneHns M MHOXeCTBO | Mcmoab3oBaTh  (QYHKUHMOHAIBHYIO ~ TEPMHUHOJIOTHIO W

OcHoOBHBbIE 3HaueHni GyHKIuU. CriocoOb! 3a1anust GyHKITH. CHMBOJIUKY.

NOHATHSA I'paduk pynkuuu. CpoiicTBa GyHKIMU, UX OTOOpakeHHE Ha|BuIumceasiTh 3HaYeHUsi GYHKUMN, 33JaHHBIX QopMmyrnamu (Tipu

(54) rpaduke. HEOOXOJAMMOCTH HCMOJB30BaTh KaJbKYJSITOP); COCTABJIATH
Ta0 MBI 3HAYEHUH QYHKITHH.
Ctpouth no Toukam rpagpuku QyHKIUHA.
OnuceiBaTh cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduyeckoro
NpEJCTaBICHUsT MpU  HEOOXOOUMOCTH C  HampabisiolIeit
MIOMOILBIO.
Hcnoab3oBaTh  (QYHKUUOHAJIbHYI0  TEPMHUHOJOTHI0O  H
CHUMBOJIMKY.
HccaenoBatrs IpuUMepbl I'paUKOB, OTPAXKAIOIIUX pEabHbIE
npoueccsl U sAsieHus. IlpuBoauMTH, NpHMepbI IIPOLIECCOB U
SABJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnosib30BaTh KOMIIBIOTEPHBbIE MPOrPAMMBI IS TIOCTPOCHUS
rpadukoB PyHKIUN U U3y4EHUS UX CBOUCTB

DyHKIUH. Urenue wu mnoctpoenue rpadukoB ¢ynkuuil. Ilpumepsi | Haxonurh ¢ momompbio rpadguka GyHKINN 3HAaU€HUE OJJHOHN U3

Yucnosbie rpaduKoB QYHKIMH, OTpaXKarOIINUX peaJbHble MPOLECCHI. paccMaTpUBaeMbIX BEJIMYHH 10 3HAYEHUIO IPYrOi.

GyHkuun DyHKIMUH, OIHCBIBAIOLIINE MPAMYIO 51 oOpatHyto | B HecloXKHBIX cilydasx BbIpakaTh (POPMYJIOii 3aBHCHMOCTH

O

MIPONOPIMOHANIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona.

MCKAY BCIMYNHAMU.




I'padux GyHKIMM Y
Oyukuuny = X2,y

X2

pellleHre ypaBHEHUI U CUCTEM YpaBHEHHM. ™

k
X3y = /x, Y =~ *rpaduueckoe

OnucpiBaTh XapakTep M3MEHEHMsS OJIHOM BEIMYUHBI B
3aBUCUMOCTHU OT U3MEHEHUs IPYrou

Pacno3naBath BuIbl m3y4aeMbix (yaknuid. Iloka3biBaTh
CXeMATHYeCKH II0JIO)KCHHE HAa KOOPAMHATHOM IIJIOCKOCTH
rpaMKoB byHKIMit BH/JIA: y = X2 y = %3,
Y= VK Y =5

Hcnouab3oBaTh GyHKUHMOHAIBHO-TPadHuIecKHue
npeacTaBjeHusl Ul PEIICHNs U UCCIEA0BaHU YPABHEHUN U
CHUCTEM ypaBHEHMM.

I[pumensaTh MppoBLIe pecypehbl Uil NOCTPOSHUs I'padUKOB
GyHKIMH.

IloBTOpEHHE
U 00001IeHHE
(69)

[ToBTOpEHME OCHOBHBIX MOHATHII W METOJOB KypcoB 7 U &
KJIaCcCOB, 0000IICHIE 3HAHWH.

IIpuMeHATH CcNOCOOBI CPAaBHEHUS YHCEJ, BBIYUCIICHU,
npeoOpa3oBaHUil BbIpaXKEHHUM, pellIeHUs] YpaBHEHUIH.
OcymecTBJASTh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBHU H
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUHN, MpeoOpa3oOBaHMM,
MOCTPOEHU.

Pemars 3amaum M3 peaJibHOM  KU3HH, TPUMEHATH
MaTeMaTUYeCKHe 3HaHUs M peleHus 3ajgad U3 JApYyrux
IIPEMETOB.

Pemiate TekcTOBBIE 32/1a4U, CPABHUBATDH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (e menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IBI JeAITEILHOCTH 00y4ar0IMXCs

4acoB)
Yucaa u PanmonanbHble yKcna, *UppalMoHaNbHble YKcia, KOHEUHbIE U | Pa3BUBaTh NpeACTaBJeHHsI O YUCIaX: OT MHOXECTBa
BbIYHCJICHHS. OeCKOHEUHbIE JeCSITUYHBIC Ipoowu. MHOKeCTBO | HATYpaJIbHBIX YHCEI JO MHOKECTBA JIEHCTBUTEIBHBIX YHCEIL.




JleiicTBUTEIbHBIE
quciaa
(9 9)

JCMCTBUTEIbHBIX ~ YUCEJ; JCHUCTBUTEIBHBIE 4YHUCIA  Kak
OECKOHEUYHBIC JeCATUYHBIC apoOu. B3anMHO OJHO3HAYHOE
COOTBETCTBUE ME¥K]y MHOKECTBOM JECHCTBUTEIBHBIX YHCEN U
MHOECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHeHUE  JICUCTBUTEIBHBIX  YHCEN,  aApUPMETHUCCKUC
JEWCTBUS C ICUCTBUTEIIBHBIMHU YUCIAMU. ™

[Tpubmx€HHOE 3HAUYCHNE BETUYNHBI, TOYHOCTH PUOTMKEHUSI.
Oxpyrnenue uucen. [lpukuaka W OLIEHKAa pPE3yJIbTAaTOB
BBIUHCIICHUH.

O3HakoMHUTBCS c BO3MOYXHOCTBIO MIPEACTABICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OECKOHEYHOU NECSITHYHOU Apodu,
NPUMEHSATh JIECATUYHbIE MPUOIMKEHUS PpalUOHAIBHBIX U
MPPalOHAIBHBIX YUCEN.

*3anuceIBaTh, CpaBHMBATDH U YIOPAX0YUBATH
JIEHCTBUTEIIbHBIC YK CIIa™.

BbInoHATL, coyeTas YCTHbIE M IHCbMEHHBIE IPUEMBI,
apupMeTnyeckre [IeiicTBUS C pPaLMOHAIBHBIMU YHCIIAMU;
HAXOJMTh 3HAYEHUS CTENEHEW C MEJbIMH TOKa3aTelasIMH |
KOPHEH; BBIYMCJISATH 3HAUCHUST YUCIOBBIX BBIPAKECHU .
I[onyyuts mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBUTEIIBHBIX
YHCEeJT B MPAKTUYECKOM JEATETbHOCTH YEIOBEKA.
AHAIM3UPOBATHL M [1€J1aTh BBIBOJAbI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTH TPUOIMKEHHUS NEHCTBUTEIHHOTO YHCIIa
MIpY PEUICHUH 3a/a4.

OKpyriasiTb JEHCTBUTEIBHBIE YHCIA, BBINOJHATH NPUKUIAKY
pe3ynbTaTa  BBIYMCICHHUW, OIEHKY 3HAYEHUH  YHUCIOBBIX
BBIPAKECHUIA.

3HAaKOMHUTBHCS C UCTOPUEN Pa3BUTHS MaTEMATHKH.

YpaBHeHus

U HepaBeHCTBA.
YpaBHeHus

C OIHOM
nepeMeHHOMI
(14 v)

Jluneitnoe ypaBHeHue. PemnieHue ypaBHEHHMH, CBOIAIIMXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOISLIUXCS
K KBaJlpaTHbIM. bukBagpaTHbie ypaBHEHUS.

*TIpumepsl pelieHWs YpaBHEHUW TpeThbed M 4YeTBEPTOM
CTETeHEe! pa3ioKEeHHEM Ha MHOKUTEIH. ™

Pemenue npoOGHO-paliioHaTbHBIX YPABHEHUH.

Pemenune TeKCTOBBIX 33724 anreOpandeckKuM METOJIOM.

OcBauBarb, 3aNOMHMHATHL M NPUMEHATHL rpaduyeckue
MeTOAbl MPHU PELICHUH ypaBHEHUI, HEPABEHCTB U HUX CUCTEM
(mpu  HEOOXOJMMOCTH C ONOPOM Ha aIrOPUTM  Y4EOHBIX
JIEHCTBHI ).

Pacno3HaBarhb 11eible U APOOHBIE YpaBHEHUS.

PemaTh JuHeliHbIe W KBajJpaTHble YPaBHEHHs, YPABHEHUS,
CBOJSIIMECS K HHUM, MPOCTeUIINE IpOOHO-paIMOHAIbHBIC
YpaBHCHHSI.

IIpemiaraTb BO3MOKHBIE CIIOCOOBI PEIICHNs TEKCTOBBIX 3a7ad,
00Cy’k1aTh HMX W Ppemarh TEKCTOBbIE 3a/laud Pa3HbIMU
crioco0amu.

3HAKOMHUTHCS C HCTOPHEH Pa3BUTH MaTeMAaTUKU

YpaBHeHust

JIuHeltHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €r0 TpaduK.

OcBauBatp " NPpUMCHATDH HpI/IéMH peumieHusA CHUCTEMbI IOBYX




U HEpaBCHCTBA.

Cucrema ByX JUHEHHBIX YPaBHEHUHN € ABYMS IEPEMEHHBIMU U

JIMHEHUHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX

Cucrembl e¢ pemienue. Pemienue cuctem ABYX ypaBHEHUM, OJHO W3 |ypaBHEHUM, B KOTOPBIX OJIHO YPaBHEHUE HE SIBISETCS TMHEHHBIM
YPaBHeHUil KOTOPBIX JIMTHEHHOE, a APYrO€ — BTOPOM CTEIICHHU. (1o BU3yanbHOM OTIOpE).
(14 9) I'padmyeckas wHTEpHpeTalds CUCTEMbl ypaBHeHHH ¢ 1aByMs | Mcmoab3oBaTh (yHKIHOHATHHO-TpaQUUICCKUE MPEICTABICHUS
MepEeMEHHBIMHU. JUISL pellIeHUs1 M UCCJIeIOBAHMS YPABHEHUMN U CUCTEM.
Petrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM. AHAJIM3UPOBATH TEKCTHI 332/1a4, peliaTh UX ajareOpanyecKum
CrocoOOM: MepexXoauTh OT CIOBECHON (POPMYIHPOBKU YCIOBHS
3a/1a4 K anreOpandeckoil MoIeu MyTéM COCTABJICHUSI CUCTEMBI
YpPaBHEHUH; pemaTh COCTABJICHHYIO CUCTEMY YPaBHEHUN;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBLCSI C HICTOPHE PAa3BUTHS MaTEMAaTUKHU
YpaBHenust YucnoBsie HEpaBEHCTBA U UX CBOMCTBA. Yurarb, 3anuchbiBaThb, IMOHUMATh, HHTEPNPETUPOBATH
U HepaBeHCTBA. JluneliHble HEPABEHCTBA C OJTHOM MEPEMEHHOM U WX peIlieHHe. | HEPaBEHCTBA; UCIOJIb30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOW W WX | BbIMoHATHL MpeoOpa3oBaHUsl HEPABEHCTB, MCIOJIb30BATh IS
(16 v) pelieHune. npeoOpa3oBaHUs CBONCTBA YMCIIOBBIX HEPABEHCTB.
KBagpaTHble HepaBEHCTBA U UX PEILLICHHUE. Pacno3naBaTth JIMHEIHBIE U KBaJAPATHBIE HEPABEHCTBA.
I'padmueckass uHTeprnperanuss HepaBeHCTB M cucTeMm|Pemarh  JTuHEHHbIE  HEpaBEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAJpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIAATh NOJTYYCHHbIC PEIICHUS.
N306paxkaTh pellIeHHE HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOW TMpPSAMOM, 3amHMChIBATh pPEUICHUE C IOMOILBIO
CHUMBOJIOB.
Pemate KBaJpaTHble HEpPABEHCTBA, HCHOJb3ys TIpaduueckue
MIPEICTABIICHMUS.
OcBauBaTh M TNPUMEHSITb HEPABEHCTBA MPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMHU KBampatnunas gynkuus, e€ rpaduk u cBoiictBa. Ilapabona,|Pacmo3HaBaTh BUAbI M3ydaeMbIX (QYHKIUH; HILTIOCTPHPOBATH
(16 1) KOOPJIUHATHI BEPILUHBI 1apadoIibl, OCh CAMMETPHUH Mapadobl. | cXeMaTHYeCKH, 00BACHATH PACIOJIOKEHHE Ha KOOPAUHATHON

CreneHHble GYHKIUY C HATYPAILHBIME [TOKA3aTENAMH 2 U 3, X
rpauKy ¥ CBONCTBA.
Ipaduxu pynkumit:y = kx,y = kx + b,,y = ax?,y = ax®,y

IIIOCKOCTH rpadukoB GyHkuui Buma: y = kx,y = kx + b, ,y =
ax?, y = ax’,

_ _ k . '
Yy =4x Yy = — B 3aBHCHMOCTH OT 3HaueHHH K03 UITUEHTOB;




OIIMCBIBATh UX CBOMCTBA.

Pacno3naBaTh KBaIpaTH4HyO (QYHKIHIO 110 (hOpMyIIe.
IpuBoauTh mnpuMepbl KBAJPATHUYHBIX 3aBUCHUMOCTEH W3
peanbHOM KU3HH, PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh 0COOEHHOCTH TpaduKa KBaIpaTHIHOM
Gynkumu Yy = ax?> + bx + ¢ (upu  HeoOXOmMMOCTH €
HAIPaBJIAIONIEH TOMOIIBIO).

CtpouTs 1 H300pakaTh cCXeMaTH4YeCKH IPa(QUKU KBAaAPATUUHBIX
GyHKIMi, 3a1aHHBIX GopMyIaMu Bugay = ax?, y = ax? + (, Y
=a(x +p)%, y=ax’ + bx + ¢ (npu HEOOXOAUMOCTH ¢
BHU3yaJbHON OTIOPOiA).

AHAJTU3MPOBATH H MPUMEHSITH CBOHCTBA N3YYCHHBIX (YHKIUI
JUIE WX TIOCTPOCHUS, B TOM 4YHCIE C IOMOINBI0 MU(PPOBBIX
pecypcoB.

YucaoBble
nocJie0BaTeIbHOC
™

(15 4)

TTousiTHe YnCIOBOM MOCIIENOBATEIILHOCTH.

3amaHue TOCIEeIOBATEILHOCTH PEKYPPEHTHOU (GOpMyIon u
dhopmysoit N-ro useHa.

ApubmMernueckas U reoMeTpudecKas nmporpeccuu. @opmyisl N-
ro 4jieHa apupMETHYECKOH W TEOMETPUUYECKOW IPOTPECCHi,
CYMMBI IIEPBBIX N YJICHOB.

*N300pakeHNE WICHOB apU(PMETHUECKON U TEOMETPHUIECKOM
Mporpeccuit TOUkaMy Ha KOOPAWHATHON MJIOCKOCTH.
JIMHENHBIN U SKCIOHEHIIUATIBHBIA POCT.

CrnosxHble IPOLIEHTHL. *

OcBauBaTh M MPUMEHATH UHJCKCHbIE 0003HAYEHUS, CTPOMUThH
peyeBblie BbICKA3BIBAHUSI C HCIOJIb30BAHMEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHEM ITOCIEIOBATEIBHOCTH.

AHaqu3upoBath GopMyiIy N-TO YiIeHA MOCIeI0BATEILHOCTH UITH

PEKYPPEHTHYIO bopmyny " BBIYHCJISITD YJICHBI
MOCJIeI0BATEIbHOCTEH, 3a/laHHbIX TUMU bopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTh B MOCTPOCHUU

IIOCJIEZIOBATEIBHOCTH, €CJIM BBIIUCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath  apuMETHUYECKYH0 M TI'€OMETPHUYECKYIO
IPOTPECCUU IPH Pa3HBIX CIIOCOOAX 3alaHMsL.

PemaTs 3amaud ¢ ucnojb3oBaHueM (opMyn N-ro uieHa
apu(METHYECKOM M TIeOMEeTPUYECKON MpOrpeccuil, CyMMBI
HEPBbIX N WIEHOB C ONOPOH Ha CIPABOYHYIO UH(POPMALHIO.
*U300pakaTh WICHBl IIOCIEAOBATEIBHOCTH TOYKAMU Ha
KOOP/AMHATHOM MJIOCKOCTU™.

PaccmaTpuBaTh NpUMeEpbl IPOLECCOB M SIBJICHUN U3 PealbHOU
KHU3HU, WUIIOCTPUPYIOLINE H3MEHEHHE B apU(PMETHUYECKOMH
Iporpeccuy, B TE€OMETPUUECKOM mporpeccuu; *n300pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH Trpaduyecku™.

Pemats mnpocreiiume 3agayM, CBS3aHHBIE C YHCIOBBIMU
HOCIIE0BATENbHOCTSIMA, B TOM YHCIIE 3aJadd M3 pealbHOM
KU3HU  C  HCIOJB30BAaHMEM  LU(MPOBBIX  TEXHOJOTHMA
(9MEKTPOHHBIX TAOIUIL, TPA)UIECKOTO KATBKYIATOPA U T.IL.).
*PemiaTh 33241 Ha CJIOXKHBIE ITPOIICHTHI, B TOM YHCIIE 33]1a9H U3
peaIbHOM IPAKTUKY (C UCHOJIB30BAaHUEM KaJIBKYJIATOPA).™
3HAKOMHMTBCS € HCTOPHEH Pa3BUTH MaTEMATUKH.

IMoBTOpEHUE,
00001IEHHE,
cucremMaTru3anus
3HAHMH

(18 u)

Yucaa W BbIYUCIeHUs (3aIHCh, CPABHEHME, NEHCTBHS C
NEWCTBUTENIFHBIMUA YHCIAMH, YUCIIOBAsl TpsMast; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHUE, OIICHKA;
pelIeHrne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsI (mpeoOpazoBanue
anredpanvdeckuX BbIpaKE€HUH, TOMYCTUMbIE 3HAYCHHUS).
@yHkouu  (MIOCTPOCHHE, CBOWCTBA M3YYEHHBIX (DYHKIU;
rpaduvecKoe perieHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh MNOHATHAMH: MHOXXECTBO, IOJIMHOXKECTBO,
omlepaluy HaJ, MHOXECTBAMHU; HCHOJIB30BaTh Trpapuueckoe
MIPEICTABJICHHE MHOKECTB JIJIsl OTIMCAHMS PEATHHBIX MPOIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 APYTrUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHUHOJIOTMI) M OCHOBHbIE JeiicTBUS,
CBSI3aHHbIE C YHCJIAMH: HATypaIbHOE YHCIO, TMPOCTOE U
COCTaBHOE YHCIIa, JCIMMOCTh HATypajbHBIX YHCEN, MPU3HAKH
NEIMMOCTH, 1IE€JI0€ YHUCIIO, MOIYyJdb 4YHCIa, OOBIKHOBEHHAs H
JecsiTUYHas ApoOu, CTaHAAPTHBIA BUI YuCia, apupMeTHuyecKuit
KBaJIpaTHbIA KOPEHb.

BorInoHATH 1eiicTBUS, CPABHUBATH U YIOPSA0YUBATD YNCIIA,
MPEJCTaBIATh YHCIa Ha KOOPAMHATHOM MPSMOU, OKPYIJISTH
YUCa; BBIMOJHATh TPHKUAKY M OIEHKY pe3ylbTara
BBIUHCIICHUH.

Pemarth TekcToBbBIE 3a1a4H APUPMETUIECKUM CIIOCOOOM.
PemaTh npakTHYecKue 3aa4u, COACpKAIIUE IPOLEHTHI, 101U,

4aCTHU, BbIpaXXAroIKUe 3aBUCHUMOCTH: CKOPOCTb — BPEMA —
pacCTOsAHUC, neHa — KOJHNYCCTBO — CTOHUMOCTD, 00BEM
pa6OTLI — BpEMA — HPOU3IBOJAUTCIIBHOCTD TpYyJa.

Pa3ouparh peaibHble )KU3HEHHbIE CUTYalluH, GOpMYJIHPOBATH
UX Ha A3bIKE MAaTEMaTUKM, HAXOAMTHb pPELICHUE, IPUMEHSSA
MaTEMaTUYECKUH anmnapar, HHTepHnpeTHPOBATh PE3YJIbTaT
OnepupoBaTh NMOHATHSIMH: CTEIEHb C ILIEIBIM IOKA3aTeleM,
apupMeTHIECKH KBaJ[paTHbIN KODPEHB, MHOTOYJIEH,
anreOpanyeckas IpoOb, TOXKIECTBO.




BbInoTHATL OCHOBHBbIE [EMCTBHS: BBIIIOIHATh PACYETHI I10
dbopMynam, TpeoOpa3oBHIBAThH IIEINbIE, IPOOHO-PAIMOHATBHBIC
BBIDQKCHUSI U  BBIPAXKEHUS C KOPHSMH, pEaJM30BBIBATH
pa3joKeHWe MHOro4jeHa Ha MHOXHUTENIHW, B TOM 4YHCIE C
UCTIOJIb30BaHUEM (OPMYyT pa3HOCTH KBAJIpaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOI Ha CHPABOYHYIO MH(OPMAIHIO);
HaXOJMUTh JIONYCTUMbIE 3HAYEHUsI MEPEMEHHBIX Ul IPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopaenupoBaTh C NMOMOUIbIO (OpPMYI pealibHbIE MPOLECCHl U
SBJICHUS.

OnepupoBaTh NOHATHAMM: QYHKIMS, TpaPUK PYHKUNU, HYIH
GyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusl, yObIBaHUS, HaMOOJIbIIIEe U HAUMEHbIIIEe 3HAYCHUS
GyHKIMH.

AHaTU3MPOBaTh, CPABHUBATH, 00CY:KIaTh CBOWCTBA (DYHKIINH,
CTPOUTH UX IpaduKH.

OnepupoBaTh NOHATHSIMH: IPsMas IPONOPLHOHATIBHOCTD,
oOpaTHass  TPOMOPHHOHAILHOCTh,  JUHEHHAs  (yHKIHUS,
KBaapaTtuyHas QyHKms, mapadosa, runepooa.

Hcnoan3oBath rpagukm sl ONPENEICHUS CBOICTB, TPOLIECCOB
U 3aBUCHUMOCTEH, HIJs peIlleHus 3aJady M3 JpYrux y4eOHbIX
IPEAMETOB U PEAJbHOW JKU3HHU; MOJEJHMPOBATH C MOMOLIBIO
rpauKOB peanbHbIE MPOIECCHI U SIBICHUS.

Boipaxath popMyJIaMH 3aBUCUMOCTH MEXY BEIIMYMHAMM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (110 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3Baumue
pasaeJia (Tembl) OcHoBHOeE coep:xaHue
Kypca (4ucio

OcHOBHBIE BU/BI 1eTeIbHOCTH 00y4ar0IMXCst




4ac0B)

IIpocreiimme [Ipocreiinme reomeTpuueckie 0ObEKTHI: TOUKHU, IPSIMbIE, JIydl | DOPMYJIHPOBATH OCHOBHBIE IOHSTHS U ONIPEACICHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHAs. Pacno3sHaBaTh  M3y4CHHBIE  T'€OMETpPHYECKHE  (UTYPHI,
durypsol CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasaTh MX B3aUMHOE PACIOJIOKEHHUE, BBIMOJIHATH
U UX CBOMCTBA. Pabora ¢ mpocTedMu 4epTexamu. yepTéX MO YCIOBMIO 33/a4M (C MCIOJIb30BAHUEM CMBICIOBOM
H3mepenue W3mepeHne NHHEHHBIX W YIJIOBBIX BEIIMYMH, BBIYMCICHHE |OMOPHI: HABOJSIINE BOMPOCH H/MIM aITOpHUTMAa Y4eOHBIX
reoMeTPpUMYEeCKHX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYUH Ilepumerp wn  mmomans  ¢uryp, cocrtaBieHHbIX U3 |IIpoBoauTH MpocTEHIINE MOCTPOEHHS C MOMOILBIO LUPKYIS U
(14 ) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
HN3mepsaTh TMHENHHBIE U YTIIOBbIE BEIMYMHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpeneasiTh «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYI0 OLIEHKY UX pPa3MepOB.
Pematp 3a7a4i Ha BBIYMCIEHUE UIMH OTPE3KOB M BEJIMYMH
YTJIOB.
Pematp 3a1a4n Ha B3aMMHOE PACIOI0KCHUE T€OMETPUIECKUX
buryp.
IIpoBoanTh KiIaccU(PUKALNIO YIIIOB, BBIYHCIATH JTUHEHHbBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJO0KHBIE HEOOXOIUMBIE
JIOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMUTHCA C UCTOPUEH Pa3BUTHS FeOMeTPHH.
TpeyroabHuku IlonsiTME ©  paBHBIX TPEYroJbHUKAaX U  nepBuuHbIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) IPECTAaBICHU O paBHbIX (KOHIPYIHTHBIX) ¢urypax. Tpu|deprexax (C ykazaHUEM IPHU3HAKOB) MPU HEOOXOIUMOCTH C

MpU3HAKa PAaBEHCTBA TPEYTOJbHUKOB.
[Ipu3Haku paBeHCTBA MPSIMOYTOJBHBIX  TPEYTrOJbHHUKOB.
CBOIiCTBO MeIMaHBI MPSMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHUE TPEyroJbHUKU. [Ipu3Haku
U CBOIICTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA.

[IpoTuB GosblIeil CTOPOHBI TPEYroJbHUKA JIEKUT OOJBIIMIMA
yTOJI.

[Ipocrelimie HepaBEeHCTBA B T'€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO ToMaHOR ™.

*HepaBeHCTBO

BU3YaJIbHON OMOPOIA.

BbuiBOOUTH CIICACTBUA (paBeHCTB COOTBCTCTBYIOIIUX
BHGMGHTOB) H3 PaBCHCTB TPCYTI'OJILHUKOB.

(I)OpMyJII/Ip()BaTL OIIPCACIICHUA: OCTPOYI'OJIBHOTO,
TyHnoyroJibHOTO, npsAMOYT'OJIbHOTO, paBH06eI[pCHHOFO,
PaBHOCTOPOHHETO TPECYTrOJIbHUKOB; 6I/ICCCKTpI/ICBI, BBICOTHEI,
MCUAHBlI  TPCYI'OJIbHUKA, CCPCAMHHOIO ICPIHCHAUKYIIApaA

OTpPE3Ka;, IMNEpUMETpPa TPCYroJIbHUKa IIpU HCO6XOI[I/IMOCTI/I C
OHOpOfI Ha aJITOPpUTM IIpaBUJIa.




[IpsimoyrosabHbIN TpeyroybHUK ¢ yrioM B 30°.
[lepBble MOHATHSA O OKA3ATEIHCTBAX B TEOMETPHH.

®opMyJHpOBaTh CBOICTBA W MPU3HAKU PABHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTh 4EepTEKH, pemiaTh 3a/1a4M C IOMOUIBIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHnsaTh IpU3HAKM  paBEHCTBA  IPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3ajadax (C MCIOJb30BAaHUEM CMBICIOBOM
OTIOPBHI: HABOJIIME BOMPOCH W/WIM QITOPHUTMAa Y4eOHBIX
necTBuil).

Hcnoan3oBate LU(DPOBBIE PECYPCHI
CBOMCTB M3y4aeMbIX QUILYP.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

AJs1  MCCJIeAOBAHUSA

IMapanieabHble [TapamneneHble npsiMble, HX cBoWcTBa. Hakpect nexamue, | DopmyaupoBaTh  NOHSATHE  NApAUICNIBHBIX  IMPSMBIX,
NnpsaAMeIe, CYMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIIIbI (00pa30BaHHBIE MPU | HAXOAUTH [TPAKTHUYECKUE TPUMEPHI.
yIJ10B MepeceyeH ! MapayiebHbIX MPSMBIX CEKYIIEH). H3yuaTs cBONCTBa YrioB, 00Opa30BaHHBIX NPHU IEPECEUCHUU
TPeyrojibHuKa [Ipu3Hak  mapayIeIbHOCTH  HPSIMBIX —~ 4Y€pe3  PaBEHCTBO | apaJlIeNbHBIX MPSIMBIX CEKYIIEH
(14 v) PacCTOAHMN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs gokazarenbcTBa. POpMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYTI OJIbHUKA. NapajyIeIbHOCTH  JIByX MpPsIMBIX € TIOMOLIbIO  YIJIOB,
BHemHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MpPU TEPECEYEHUU OTUX INPSAMBIX TPETheH
MPSMOM.
BoiuncasaTe CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucioBble U OyKBEHHblE 3HAa4€HUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax ¢ UCHOJBb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHHKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS FCOMETPUH.
OxkpyxHOCTH OKpyXHOCTb, XOPJIbl U TMAMETPHI, UX cBOMCTBA. KacaTenbHas k| @opMyJIMpOBaThL  ONpeJeJieHusl.  OKPY)KHOCTH,  XODPJBI,
U KPYT. okpyxkHocTH. OKpY)XHOCTb, BNMcaHHas B yroyl. *IloHsATHe o|nmamerpa U KacaTelbHOM K OKpyKHOCTH. M3ywarh ux
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
NOCTPOEHHS NEePIEHANKYIISP KaKk T€OMETPUUYECKHE MECTa TOUEK™. HccaenoBarhb, B TOM YUCIIE HCNOJIb3YS HH(POBbIE pecypchl:
(14 v) OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEYroJbHUKA. BrycaHHas B|OKPY)KHOCTb, BIIMCAaHHYI0 B Yroj; LEHTP OKPYXHOCTH,

TPECYTrOJIbHUK OKPYKHOCTD.
HpOCTCfIH.IHG 3ala4¥ Ha IOCTPOCHHUC.

BIIMCAaHHOM B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3oBath Metoa ['MT ana nokasaTenbcTBa TEOPEM O
NepecedeHn: OMCCEKTPUC YTIIOB TPEYroJIbHUKA U CePEINHHBIX




NEPHEHANKYJIAPOB K CTOPOHAM TPEYrOJBHUKA € IIOMOILBIO
I'MT.*

OBinaneBaTb NOHATHSIMH  BIHCAHHOW M ONMCAHHOU
OKPY’KHOCTEH  TPEYrOJIbHUKA, HAXOAUTH ILECHTPBI  OTUX
OKPYKHOCTEH C OIIOPOM Ha aJIrOpUTM IIpaBUiIa.

Pemiate OCHOBHBIE 3a/la4¥ Ha IOCTPOEHHE: YIJia, PaBHOTO
JJAHHOMY; CEpEIUHHOTO IIEPIEHAUKYJApa JAaHHOTO OTPE3Ka;
OpsAMOM,  NPOXOJAIIEd  4Yepe3  JaHHYl0  TOYKYy W
NEePNEeHIUKYIIPHON JaHHOW NpsIMON; OMCCEKTPUCHI JaHHOIO
yIjla; TPEYroJbHUKOB 10 Pa3jIU4HBIM JJIEMEHTaM IIpU
HEO0OXO0JUMOCTH C HaMpaBJISAIOIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHHU.

IToBTOpEHHUE,
0000meHne
3HAHUM

(4 1)

[ToBTOpenne m 00600I1IeHNE OCHOBHBIX TOHATUH U METOJOB
Kypca 7 Kiacca.

Pemarnb 3aJJa4Yd Ha IIOBTOPCHUC, HIUIIOCTPUPYIOIIHUE CBA3U
MCXKIY pa3JIMYHBIMU YaCTAMHU Kypca.

8 kiacc (e menee 68 u)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4ucio

OcHOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHXCS

4acoB)
Yerpipéxyroabsuuk |[lapamnenorpamm, ero npusHaku u coiictBa. YactHbele cinydan | A300paxaTh U HAXOAUTH HA YEPTEKAX YETBIPEXYTOJIbHUKU
" napajyuienorpaMmoB  (MPSIMOYTOJBHUK, pOoMO, KBaJapar), HX |pa3HbIX BUJIOB U UX 3JIEMEHTHI.
(12 9) npu3Haku u cBoiictBa. Tpaneuus. PaBHoOoKkast u npsimoyroJibHasi | @opMyJIMpoOBaTh onpeaeJeHHs: napajuiesiorpamma,

TpAaINeLHnH.
*VaBoenue Meauansl. LlenTpanpHas cummeTpus™

OpsSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareluu, paBHOOOKOM
TparneLnuy, IpsIMOYTrOJIbHON TpareLuu.

Hcnmosb30BaTh  NpPH  pelleHHMH  NPOCTEHINMX  3a7a4
MIPU3HAKU U CBOWCTBA: IapajuleJIorpaMMa, NpsMOYIrOJIbHUKA,
pom0ba, KBajpaTa, Tpameuud, pPaBHOOOKOM  Tpameru,




IIPSIMOYTOJIBHOW Tpamenuu.

[IpuMeHSTH MeTOJ YIBOCHUS MEAMAHBI TPEYroJbHHUKA C
OIOPOI HA AITOPUTM IIpaBUIIA.
Hcnoab3oBath 1UQPPOBBIE pPECYPCHI
CBOWCTB M3y4aeMbIX GUTYP.
3HAKOMUTbHCS C UCTOPUEHN pa3BUTHS FeOMETPHH.

JJI1 UCCIICAOBAHUA

Teopema dajieca

*Teopema ®Daneca u TeopemMa 0 MPOMOPIIUOHATBHBIX OTPE3Kax.™

I[IpoBoaAMTH MOCTPOEHUA C TIOMOLIBIO HUPKYJIS U JTUHEHKH C

U TeopeMa 0 Cpennsist TuHUA TpeyroJbHUKA. Tpanenus, €€ cpefaHss IMHUA.  |UCMoJb30BaHue  TeopeMbl  Pameca U TEOpEeMBI O
nponopuuoHaabH |*I[IponopunoHanbHple  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUOHAIBHBIX  OTpe3KaX, CTPOMTb  YETBEPTHIN
bIX OTpe3Kax, MPOTIOPIIUOHATBHOTO OTPE3Ka. MPOMOPIMOHANBHBIA OTPE30K C OMOPOM Ha 3PUTEIHHYIO
Mmoa00HbIE CBolicTBa IEHTPa MAaCC B TPEYTrOJIbHUKE. HAarJIsTHOCTb.
TPEyroJbHUKH [Tono6nubie  TpeyronmpHukH. Tpm  mpuszHaka  1oao0us | HaxoauThs 10H00HBIE TPEYTOJIBHUKH HA TOTOBBIX YEPTEKAX C
(15 4) TpeyrobHUKOB™. [IpakTHyeckoe mpuMeHEeHHE. YKa3aHHUEM COOTBETCTBYIOIMX TPHU3HAKOB TMOJO0US TIpH
HEOOXOJUMOCTH C BU3yaJbHON OTIOPOH.
PemaTh 3agauum Ha MOJ00HBIC TPEYTOJIBLHUKH C MTOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUSI YEPTEKEH M HAXOKIACHUS
MOJOOHBIX  TPEYrOJBHUKOB TIPH  HEOOXOAUMOCTH  C
HaIMPAaBJISIONIEH TOMOIIBIO.
IIpoBoauTh A0KA3aTEJBCTBA C UCIOJB30BAHUEM NIPU3HAKOB
1no100MsI HECJIOKHBIX T'€OMETPUUYECKUX 3aJad C OMOpoil Ha
ITOPUTM YUEOHBIX ICHCTBUH.
IIlpuMeHSTH  TOJyYEHHBIE  3HAHUS  OPU  PELICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpaBJIAOLIEH TOMOIIBIO.
3HAKOMMTBCS ¢ HCTOPUEl Pa3BUTHS T€OMETPHUHU.
Inomans. [TonsiTre 06 o01Iel TEOpPHUH MIIOLIAIH. OsjianeBaTh NMEPBHYHBIMHM TPEACTABJIEHHAMH 00 oO1ei
Haxoxnenue @opmynbsl An8 IJIOLIAAM  TPEYroJbHUKA, NapajulesorpaMMa. |TeOpuM Iiomanyd (Mepsl), ¢(opMyJaupoBaTh CBOICTBa
TI0IIa et *OTHOIIeHHE TUIONIaIel TPEYrOJIbHUKOB C OOIIUM OCHOBAaHHUEM | IJIOLIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPEyroJibHUKOB WM oO11el BBICOTOM. [TpumensTr  QopMmynbl  MIOMIAAM  Mapajlieiorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncnenue muomaneit cloXkHbIX (Uryp depe3 paz0OMeHue Ha|TpeyroibHHMKA, Tpaleluud ¢ ONOpoH Ha  CIPaBOYHYIO
¢uryp. I[lmomaanm |yacTu U g0CTpoeHHE.™ uH(pOpPMAITHIO.
nono0HbIX puryp |Ilnomanu ¢puryp Ha kiaeryatoit Oymare. IpumensaTs bopMmyIisl IO BBIITYKJIOTO




(14 1)

[Mnomaau nomoOHBIX Guryp. Beraucnenue ruomaneit. 3amaqn ¢
MPAKTUYECKUM coJepxkaHueM. *PerneHue 3amad ¢ MOMOIIBIO
METO/Ia BCIOMOTaTeIbHOM mIomaau.™

YeThIPEXYTOJIbHUKA Yepe3 ITUaroHajadl M YroJl MEXIy HUMHU C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoauths 1uiomanu ¢uryp, M300paKEHHBIX HA KIETYATON
Oymare, HCI0JIb30BaTh pa30MEHUE HA YAaCTHU U JOCTPOEHHUE.
Pa30upare mnpuMepsl HCIOJIB30BaHUS BCIOMOTATEIbHON
IUIOLIA/IM JUI PEIIEHUSI TEOMETPUUYECKUX 3a/1ad.

Haxoguth 1ulomanun mOA0O0HBIX ¢(uryp ¢ omopoil Ha
CIIPaBOYHYIO0 UH(POPMAIIHIO.

BbIYHCIsITD TUIOIMAAN PA3IMIHBIX MHOTOYTOJBHBIX (BHUTYP.
Pemiath 3a1aum Ha IUIONIA/lb C MPAKTUYECKUM COZECpPKAHUEM
[I0CJIE COBMECTHOTO aHaJln3a.

Teopema
IMudgaropa n
HayaJia
TPUTOHOMETPHH

(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TPUMEHEHHE.
O6parnas Teopema I[ludaropa.

Onpenenenrne TPUTOHOMETPUYECKUX (YHKUIUN OCTpOro yria,
TPUTOHOMETPUUECKHE  COOTHOUIEHUS B  MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHomIEHUS  MEXAY CTOPOHAaMH B  TNPSMOYTOJbHBIX
TpeyroJbHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®dopmymupoBath Teopemy I[ludaropa, mcmoabzoBarh €€ B
MPAKTUYECKUX BHIYUCIICHUSIX.

BraneTs NOHATHUSMU TPUTOHOMETPUUYECKUX (PYHKITUNA OCTPOTO
yria, mpoOBepPATh UX KOPPEKTHOCTbD.

BoiBoauTh TPUTOHOMETPUUECKUE COOTHOILIEHUS B
IPsIMOYTOJIbBHOM TPEYTOJbHUKE C OMOPOH Ha CIPaBOYHYIO
nHpopMaIuio.

HccaenoBarb  COOTHOLIEHHS  MEXAYy CTOPOHAMH B
MPSMOYTOJIbHBIX TPEYroJIbHUKaX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIONIECH TOMOIIIBIO.

HUcnonw3oBare  (opMynbl HpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAECCTBO ISl HAXOXKICHUS
COOTHOILICHUN MEXAYy TPUTOHOMETPHUUECKUMHU (QYHKIUSIMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO
uHpopMaIuio.

IIpuMeHSITh TOJIyYCHHbIE 3HAHUS U YMEHUS NPU PELICHUU
MPaKTHYECKUX 3a7ad (IMpu HEOOXOAMMOCTH C OMNOpPOH Ha
QITOPUTM IIPABUIIA).

3HAKOMUTBCS ¢ HCTOPUEI Pa3BUTHS T€OMETPHH.

OCHOBHOC€

Yrabel B
OKPY>KHOCTH.

Bnucanuble U 1IeHTpaJbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOU U
XOPJIOH.

@opMyIHPOBATh OCHOBHBIE OIPEAEICHUS, CBSI3aHHBIE C
yIJ1aMu B Kpyre (BIMCAaHHBIN Yo, HEHTpaIbHBIN yro).




Bnucannbie Vribl MeXIy XOpAaMu U CEKYIIHMHU. HaxoauTh BOUCAHHBIC YIJIbl, OMUPAIOLIMECS HA OJIHY IYTY,

U ONHMCAHHbIE Bnucanubie U onucaHHble YETHIPEXYTOIBHUKH, UX MPU3HAKU U | BBIYMCISITH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilax,

YeTBIPEXyrojbHUK |cBoWcTBa. IlpuMeHeHume 3TUX CBOMCTB MpU  PEUICHUM |TEOPEMBbl O BIHMCAHHOM YETBHIPEXYTOJIbHUKE, TEOPEMBI O

U. reOMETPUUECKHX 3a/1a4. [EHTPATBbHOM YTJIe TpPH HEOOXOJAMMOCTH C BHU3YaJbHOU

KacareibHble B3anmHoe pacnosiokeHue IByX  OKpykHoctel. Kacanue | onopoiu.

K OKPY>KHOCTH. OKpPY>KHOCTEH. HccaenoBarhb, B TOM YHCIIE C TOMOMIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC ¥ OMMCAHHBIE YETHIPEXYTOIBHUKH, BHIBOIAHTH HX

OKpY’KHOCTe CBOMCTBA M MPU3HAKH TIOCJIE COBMECTHOTO aHAIU3a.

(13 v) Hcnoab30BaTh 3TH CBOWCTBA M NPU3HAKU TMPU PELHICHUHU
3a/ad.

IloBTOpEHUE, [ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 W 8 |PemaTth 3agayM Ha MOBTOPEHUE, WJUTFOCTPHUPYIOIIUE CBSI3U

000011IeHNE KJIacCOB, 0000ITIEHIE 3HAHUMN. MEXy Pa3TuIHBIMHU YaCTSIMH Kypca.

3HAHUM

(449)

9 kaacc (He meHee 68 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIHXCS

4acoB)

Tpuronomerpusi. |OmnpeneneHue TpuroHomerpudeckux GyHkiuil yriaoB ot 0° go|@opMyJupoBaTh  ONpeAeJeHHs]  TPUTOHOMETPUUYECKUX
Teopembl 180°. KocuHyc u cuHyC mOpsMOTo M Tymoro yria. Teopema|(yHKIHMI TynbIX M HPSAMBIX YIJIOB C BU3YaJIbHOW OIOPOM.
KOCHHYCOB M kocuHycoB. (O000ménHas) Teopema cuHycoB (¢ paaumycoM | DopmynupoBaTh TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OTHMCAHHOU OKpYXHOCTH). HaxoxieH!e UIMH CTOPOH U BEJIMYUH | pAANYCOM OMUCAHHOU OKPYKHOCTH).

Pemenue YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroJbHUKH C OMOPOM Ha alrOpUTM Y4EOHBIX
TPEyroJibHUKOB dopmyna MmIonaan TPEYroJbHUKA 4Yepe3 JABE CTOPOHBI U YroJ | ACHCTBUHN.

(16 9) Mexay HuMu. @opmyrna IIomaay YeTbIpEXYroJbHUKA Uepe3 €ro |Pemate mpakTuyeckue  3agaumW,  CBOJAsIMEC K

AWaroHalii U yroJj MexJ1y HUMH.
HpaKTI/I‘{eCKOG NMPUMCHCHUC NOKA3aHHBIX TCOPEM.

HaX0KACHUI0 PA3JIUIHBIX 3JIEMCHTOB TPEYroJbHUKA.




IIpeo6pa3zoBanmne |*[lonstue o mpeoOpa3oBaHUH MOI00US. OcBauBarthb MOHAATHE npeoOpa3oBaHUs no100wsl.
noaoous. CoOTBETCTBEHHBIE IIEMEHTHI MOI0OHBIX (PUTYD. HcciienoBaTh OTHOLICHUE JTUHEHHBIX JIEMEHTOB (QUTYp TPHU
Metpuueckue Teopema o0 mpousBeACHHHM OTPE3KOB XOpJ, TeopeMma o |npeoOpa3oBaHuM 1moaoous. HaxoauTs npuMmepsl moaoous B
COOTHOILIEHUS B MIPOM3BEACHUN OTPE3KOB CEKYILHUX, TEeOpeMa O KBaJpare |OKpYy>Karouleil 1eHCTBUTENbHOCTH.
OKPY>KHOCTH kacarenbHOU. [IpuMeHeHune B pelieHny reoMeTpuyeckux 3a1ad.™ | *BeIBOAMTH METPUUYECKUE COOTHOILEHUS MEX]Y OTpe3KaMH
(10 v) XOpZ, CEKyUIMX M KacarellbHbIX C  HCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOJIOOHBIX TPEYTrOJILHUKOB.
PemaTe TeoMeTpuYECKHE 3aJaud U 3aJaud U3 pPEaIbHOU
KU3HU C UCIIOJIb30BaHNEM MOJOOHBIX TPEYrOJIbHUKOB.*
BexTopsi Omnpenenenre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | Mcmosb30BaTh BEKTOpPbl KaK HANpaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHUE BEKTOPa Ha YUCIIO. HCCIEeA0BATH F€OMETPUYECKHUN (mepemerenue) 51
Pu3NYEeCKU U T€OMETPUYECKUI CMBICII BEKTOPOB. ¢usnyeckuil (cuia) CMBICIBI BEKTOPOB C OMNOpOM Ha
Pa3znoxxenne BekTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIPOCHBIH IJIaH.
KoopaunaTs! BekTOpA. 3HaTh omnpeaeJieHMsT CYMMBI W Pa3HOCTH BEKTOPOB,
CkansipHOe TIPOW3BEICHHE BEKTOPOB, €ro IPHUMEHEHHE [UIS | yMHOKEHUS BEKTOpa Ha qHCIIo, uceje10BaTh
HaXO0XJCHUS JUIUH U YIJIOB. reOMEeTpUYECKUN U (PU3NUECKHI CMBICIBI 3TUX ONEpALU.
Pemenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB. Pemat, reoMeTpuuecKHe 3aayd €  UCHOJIb30BAHUEM
IIpuMeHeHre BEKTOPOB Il pELICHHs 3alad KUHEMaTHKH U |BEKTOPOB.
MEXaHUKH. PackiaapIBaTh BEKTOP 110 JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab30BaTh  CKASIPHOE  IPOU3BEAECHUE  BEKTOPOB,
BBIBOJUTH €I'0 OCHOBHBIE CBOMCTBA.
BbIYHCASITE CyMMY, Pa3HOCTb M CKJIAPHOE IPOU3BEACHUE
BEKTOPOB B KOOP/ANMHATAX.
I[IpuMeHsTH CKAJIAPHOE NPOMU3BEIEHHE sl HAXOXKIACHUS
JUIUH U YTJIOB.
JexapToBbI JlekapTOBbI KOOPAMHATHI TOYEK HA MIIOCKOCTH. OcBanBaTh NMOHSITHE TPSIMOYTOJIBHOM CHCTEMbI KOOP/HMHAT,
KOOPAWMHATBHI  Ha|*YpaBHeHHE NPAMONW.* YIIIOBOH KOA(Q(QUIMEHT, TAHI'€HC YIJIa |/AeKapTOBBIX KOOPIUHAT TOUKH.
MJIOCKOCTH HaKJIOHA, NapajulelibHble U MEePIEeHIUKYISIpHbIE TIPSMBIE. HccnenoBarh ypaBHEeHHE IPSIMON U OKPY>KHOCTH C OIOPO Ha
9y VYpaBHeHHEe OKpYXHOCTH. HaxokaeHune KOOpAMHAT TOYEK | BOIPOCHBIH IUIaH.

MIEPECEUECHUS OKPYKHOCTH U MPSIMOH.
MeTto1 KOOpAMHAT IIPH PELLIEHNU T€OMETPUUYECKUX 3aad.
Hcnonp3oBaHne MeTO1a KOOPAMHAT B IPAKTHUECKUX 3a7adax

HaxoauTts LIEHTp U paanyc OKPYKHOCTH IO €€ ypaBHEHUIO.
Pemath 3a1a4n Ha HAXOKJEHUE TOUEK NIEPECEUEHUS TPSMBIX
Y OKPY’KHOCTEH € MOMOLIBIO0 METOJAa KOOPANHAT.




Hcnoab30BaTh CBOMCTBA YII0BOTO KO3 (UIMEHTA MPSMON
OpU pEUIeHUM 3aj4ad, I ONPEICNICHUS PaclOJIOXKEHUS
IPSIMOM.

IpuMeHsITH KOOPIUHATHI NIPU PEIICHUH T€OMETPUYECKUX U
NPaKTUYECKUX 3a1ad, Ui MOCTPOCHUS MAaTeMaTHYeCKUX
MOJIEJIEH peanbHbIX 3a]1a4 («METOJ KOOPIUHATY).
IMoab3oBaThbest IS TIOCTPOCHUST W HMCCIEAOBAaHUI
M (POBBIMU pECypCaMH.

3HAKOMHUTBCS € HCTOPHEl Pa3BUTHUS T€OMETPUN

IIpaBuabHBIE
MHOI'0YI'0JIbHUKH.
Jduauna
OKPY’KHOCTH M
IJI0IAAb Kpyra.

[IpaBusibHBIE MHOTOYTOJIbHUKH, BBIYMCICHHE WX DJIEMEHTOB.
Uucno m u JuMHA OKPYXHOCTH. J[JIMHA AYrd OKpPYKHOCTH.
Pangnannas mepa yrina.

[Imomane Kpyra W €ro dJIEMEHTOB (CEKTOpa W CErMEHTa).
Brruucnenue miomazneit Gpuryp, BKIIOYAIONIAX JIEMEHTHI Kpyra.

®opmyIHpOBaThH ompeesieHue
MHOTOYT'OJIbHUKOB, HAXOAUTH UX JIEMEHTBHI.
IMoab30BaThCsl MOHATHEM JUIMHBI OKPYXHOCTH, BBEJEHHBIM C
MOMOUIBI0 TPABWIbHBIX MHOTOYTOJIbBHUKOB, OMpeAeasiTh
YHUCIIO 7T, JUIMHY JYTU U paJlaHHyl0 Mepy yriia o oopasity.

IpaBUJIbHBIX

Bbrunciienune IIpoBoauTh mepexoa OT paJuaHHON MEpHI yIiia K ITpagyCHON
IIomaaen 1 Ha00OpOT M0 BU3YAIHHOM OTIOpE.
(8 u) OnpeaensiTh IWIOMIAAL Kpyra.
BoiBoauTh dopmyasl (B rpagyCcHON U paJuaHHON Mepe) A
JUIMH AYT, IUIOAJEH CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBI I1JIaH.
BoruncasaTe 1momany Quryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKPY>KHOCTH (Kpyra) ¢ OOpoii Ha CPaBOYHYIO HHPOPMAIHIO.
HaxoauTh mioniaau B 3aa4ax pealbHOU KU3HHU.
JBuHoKeHHsI *TlonsaTHE O IBMYKEHUU TIIIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOIIME  TOHATHUSA
TUIOCKOCTH [TapannenpHbIi IEpeHOC, TOBOPOT U cUMMETpUst. OCH U LEHTPHI | IBUKEHHUS], LICHTPOB U OCE CUMMETPUH.
(6 9) CUMMETPUHU. @®opMyJIMPOBATH OIPEIECICHUS MApPAJICIILHOIO IIEPEHOCa,

[Ipocreiiye npuMeHeHHsI B PEIICHUH 3a1au™.

IIOBOPOTa M OCEBOW CHMMETPUHM C BHU3YaJbHOH OIIOPOM.
HaxoauThb HENoOABIXKHbBIE TOUKHU IO 00pasiy.

HaxoauThb LIEHTPHI U OCH CUMMETPUI pocTeHIuX Guryp mno
oOpasiry.

*TIpuMeHATH TapaJJICNIBbHBI NEPEHOC UM CUMMETPHUIO IIpU
peLIeHUH TeOMETPUUECKUX 3a1ay (pa3ouparb IpUMEPHI).




Hcnoab30BaTh s IOCTPOCHUS M UCCIIEIOBAHUN TU(PPOBBIE
pecypeblL.™*

IMoBTOpEHUE,
00001IEHHE,
cucTeMATH3AIMS
3HAHMH

(7 9)

[loBTOpEHHE OCHOBHBIX MOHITHH W METOJOB KypcoB 7—9

KJ1aCCOB, 0000IIeHHE U CHCTEMAaTU3aLIMs 3HAHUIA.

[Ipocreiime reomerpuyeckue (Urypel U HUX CBOMCTBA.
N3mepenue reoMeTpuyecKuX BEIUYHH.

TpeyroybHUKH.

[TapannensHble ¥ EPIICHIUKYIISIPHBIC TIPSMBIE.

OKpyXHOCTh W Kpyr. ['eoMeTpuyeckue MOCTPOCHUs. YTIbI B
OKPY)XHOCTH. BmucanHple W  ONHCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeThIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u Hauana TpuroHomeTpuu. Pemenne oOmmx
TPEYroJIbHUKOB.

[IpaBUIIBHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus mwmockocty. [mxenus. [lomooue. CummeTpus.
[Tnmomane. Berancnenne mnomaneit. [Lnomany momo0HIX GUryp.
JlexapTOoBbI KOOPAMHATHI HA MJIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

Bnucannsie n OIIMCaHHBIC

OnepupoBaTh NOHATUSIMU: QUrypa, TOUYKa, MpsMasi, yrod,
MHOTOYI'OJIbHUK, PaBHOOEIPEHHBII ¥  pPaBHOCTOPOHHUM
TPEYTOJbHUKH, MPSIMOYTOJbHBIA TPEYroJabHUK, MEANaHa,
OucceKTpuca U BBICOTA TPEYrOJIbHUKA, IApaJIEIorpaMM,
poMO, NpPSAMOYrOJBHUK, KBaJpaT, Tpamernus; OKPYXKHOCTb,
KacaTeJIbHasl; paBEHCTBO U 10/1001e QUryp, TpeyroibHUKOB;
NapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yol
MEXAYy MNpPSIMBIMH, CHMMETPUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PpAcCTOSIHWE, BEIMYMHA Yyrja, IUIOIIAJb,
nepUMETP.

HUcnoab3oBath  (opmyJibl: OepuUMeTpa W IUIOLIAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIAAU Kpyra,
00BbEMa IPSIMOYTOJILHOTO Mapaieenurnea.

OnepupoBaThb NOHATHAMM: IIPAMOYTOJbHAas CHCTEMa
KOOpJAMHAT, BEKTOP; MCNOJb30BaTh JOTH MOHATHS I
MIPE/ICTABIICHNS JTaHHBIX U PEIICHUS 337a4, B TOM YHUCIE W3
JIPYTUX y4eOHBIX TPEIMETOB.

Pematp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTFOCTPALIMIO CBSI3€M MEXIY pa3ju4yHbIMHU YacTAMH Kypca.
Bopi0uparts MeTo U1 pELICHUs 3a1a4u.

Pemath 3a1aun U3 OBCEJHEBHOW KU3HU.

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOTO KYPCA «BEPOSITHOCTH M CTATUCTHKA»
(IO TOJIAM OBYYEHUS$)

7 xknacc (He meHee 34 1)

Ha3Bpanue
pasaeJia (Tembl)

OcHoBHOE conepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0IuXCs




(4HC10 YacoB)

IIpencraBienue [IpencraBnenne gaHHbIx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JAAHHBIX BBIYHCIICHUS 110 TaOJMYHBIM JaHHBIM. V3BjIeueHWe W | MPEACTaBICHUS CTATUCTUYCCKUX JAHHBIX W YHCIIOBBIX
(7 9) WHTEpIpeTays TaOMWYHBIX NaHHBIX. [IpakThdeckas paboTa | MacCMBOB C TIOMOINBIO TaONWIl © JUarpaMm ¢
«Tabmuiey. UCIIOJIb30BAHUEM  aKTYaJIbHBIX M BaXXHBIX JaHHBIX
I'padmyeckoe mpepcTaBiIeHUEe TaHHBIX B BHJC KPYroBBIX, | (IeMorpadudeckue JTAHHBIC, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) qrarpamMM. UTeHHE ¥ TOCTPOCHUE | MPOMBIIUICHHOW W CEIhCKOXO3SWCTBEHHOW MPOMYKIINH,
nuarpamm. [Ipumepsl 1eMorpaduaecKiX JHarpaMm. OOIIECTBEHHBIC ¥ TIPUPOHBIC SBIICHHS).
[TpakTuueckas padota «JluarpamMmbi». HN3yyatr MeToabl paboThl ¢  TaOMWYHBIMU U
rpaguuecKuMy TIPEJICTABICHUSIME JIAHHBIX C TTOMOIIBIO
U(QPOBBIX PECYpCOB B XOJ€ MNPaKTUYECKUX padboT (c
HaIPaBJISIONICH TOMOTIIBIO).
OnucarenbHast Uucnossie Habopel. CpenHee apudMeTHUIECKoe. OcBauBaTh, Ha 0a30BOM YPOBHE MOHSITHSI: YHCIOBOU
CTATHCTHKA Menuana yrcnoBoro Habopa. Y cTOHYMBOCTh MEIUAHBI. HaboOp, Mepa LEHTpalIbHON TEHIEHIMH (Mepa IeHTpa), B
8v) [IpakTnueckas pabota «CpeaHue 3HaUCHUSD. TOM YHCJIE cpefHee apuPMeTHIecKoe, MeIana.
Haubonpiiee v HammeHblllee 3HAYEHUS YHMCIOBOrO Habopa. | OmucbIBaTh CTATUCTHYECKHE JaHHBIE C TOMOIIBIO
Pa3zmax. cpenHero apupMETHYECKOTO U MearaHbl. Pemats 3aqaun
(c WCHOJb30BaHUEM 3PUTEIBHOW HATJSTHOCTH W/WIIH
BEepOAIIBHOM OTIOPHI)
H3yuath cBOlicTBa CpeJHHX, B TOM YHCIIE C TIOMOIIbIO
IU(POBBIX PECypcoB, B XOJi¢ MPAKTHYECKUX padoT, (c
HAIPAaBJIAIONIEH TOMOIIBIO).
OcBauBaTh Ha 06230BOM YpOBHe NMOHSITHA: HauOoJIbIlIee
Y HaMEHbIlIee 3HaYeHHsI YUCIOBOTO MacCHUBa, pa3max.
Pemarp 3agaun Ha BBIOOp crioco0a ONMUCaHUs IaHHBIX B
COOTBETCTBUM C TMPHUPOJOM  JAHHBIX U  LEIIMHU
UCCJICIOBAHUS C HAIIPABJISIFOIIEH TOMOIIIBIO.
Cayuaiinas *CnydaiiHas U3MEHYUBOCTH (MpuMepsl). YacToTa 3HadeHuit B | *OcBaMBaTh MOHSATHS: YacTOTa 3HAUYCHHUH B MacCUBE
U3MEHYUBOCTH MaccuBe JaHHbIX. [ pynmupoBka. ['uctorpaMMel. TAHHBIX, TPYIIUPOBKA JaHHBIX, TUCTOTpPaMMa.

(69)

IIpakTtuyeckas pabora «CinyyaiiHas H3MEHUYUBOCTH».*

CTpouTh TUCTOrPaMMBbI 0 00pasIly




OcBauBaTh rpaduyecKue MpeCcTaBICHUs Pa3HBIX BHIIOB
CIy4alHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOULIBIO
U(PPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHI. ™

BBenenue B
Teopuio rpados
(49

*T'pad, BepmmnHa, pedpo. [IpencraBnenne 3amaun ¢ MOMOIIBIO
rpada. Crenenp (BaJIGHTHOCTH) BepmuHbL. Ymcino pédep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenue o cBsazHocTH Tpada. OOxon rpada (diIepos
nyth). [IpencraBienne 06 OprueHTUPOBAHHBIX Tpadax.™

*QOcpanBaTh noHsATHA: Tpad, BepmmHA rpada, pedpo
rpada, cTeneHb (BaJI€HTHOCTb BEPIIUHBI), LIETMb U ITUKIL.
OcBauBaTh NOHSITHA: MyTh B rpade, SHIEPOB IIyTh,
00xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OO0cy:k1aTh peleHue 3a/1a4M Ha IOUCK CYMMBI CTeNeHel
BEpILMH rpada, Ha Nouck o0xoa rpada, Ha MOUCK MyTeH
B OPUEHTHPOBAHHBIX I'paax ¢ HAMpaBJISIOUIEH MOMOUIBIO.
OcBauBaTh cHOCOObLI TPEICTABICHUS 3a/lad U3 Kypca
anredpbl, TE€OMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMeTOB C TMOMOLIbI0 TpadoB (KapThl, CXEMBI,
JNIeKTpUYecKre IenH, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha npuMepax. *

BepositHOCTB M

*CnydallHBIA OMBIT M CllydailHOe coObITHE. BeposTHOCTh U

*OcBauBaTh NMOHSATHS: CIy4YallHBIA ONBIT U CIydalHOE

yacrora yactoTa coObITHS. Ponb MalloBEpOATHBIX W MPAKTHUYECKU | COOBITHE, MaJlOBEPOSITHOE M MPAKTUYECKU JIOCTOBEPHOE

CJyYaiHOT 0 JIOCTOBEPHBIX COOBITUI B Mpupoje U B oOuiectBe. MoHeTa U | coObITHE.

COOBITHA UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH. M3yyaTh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUH B

(4 9) [IpakTnueckas pabora «HactoTa BbIaJCHUS OpIiay.™ npupojsic ¥ OOINECTBE HAa BAKHBIX MpUMeEpax (aBapuw,
HECUACTHBIC ClTyJau, 3ammra MIEPCOHAIBHOM
uH(popMalu, epeaada JaHHBIX).
M3yuaTth poiib KJIACCUYECKHX BEPOSITHOCTHBIX MOJeNei
(MOHeTa, UrpajibHasE KOCTh) B TEOPUHU BEPOSTHOCTEH.
Ha6uonate W M3y4yaTth 4acTOTY COOBITHM B HPOCTBIX
OKCIEPUMEHTAX, B TOM YHCIE C TMOMOIIBI0 MUPPOBBIX
PECypCOB, B X0JI¢ MPAKTHIECKOH paboThL. *

O0o0uienmue, IIpencraBnenne  gaHHbIX.  OmnucarenbHas — cTaTucTvka. | [IoBTOPATH M3Yy4€HHOE M BBICTPAaHBATh CHCTEMY

KOHTPOJIb BeposTHOCTE cllyualiHOTO COOBITHSI. 3HAHMH.

Su) PemaTs 3anaum Ha Ipe/ICTaBJICHUE U OMMCAHUE JAHHBIX C

MNOMOIIBIO M3YYCHHBIX XaAPaKTCPUCTHK C HaHpaBJIHIOH_IeP’I




HIOMOUIBIO.

O0cy:xxkpaThb NnpuMepsbl CITy4alHbIX COOBITHI,
MaJIOBEPOSITHBIX U IPAKTUYECKU TOCTOBEPHBIX CITyJalHBIX
COOBITHH, UX POJH B IPUPOJEC U KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zBanue
pasaesa (TeMbl)
(4ucyi0 yacoB)

OcHoBHOE CoacpiKaHue

XapaKTepHCTHKa JECATCJIBbHOCTH oﬁyqaloumxca

IloBTOpEHHE
Kypca 7 Kij1acca
(49)

[IpencraBnenune  maHHbIX.  OmnmMcaTenbHas  CTaTUCTHKA.
CrnydaifHast ”3BMEHUYUBOCTh. CpeHue YHCIIOBOTO HAabopa.
Crnyuaitnbie coObiTus. BepositHocTH 1 yactoTsl. Knaccuueckue
MO/JIEJIA TEOPUHU BEPOATHOCTEN: MOHETA U UTPAJIbHASI KOCTb.

IMoBTOpsITH H3yYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemiate 3agaym (Mo BHU3yaJbHOWl  omope) Ha
NpEJCTaBICHUE U ONHCAHWE JAHHBIX C IOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemars 3agmaum (Mo BHU3yaJbHOM oOmope) Ha
MIPEACTABIICHUE T'PYNIUPOBAHHBIX JIaHHBIX U OIHCAHHE
CIy4ailHOM U3MEHYUBOCTH.

Pemars 3agmaum (Mo BH3yaJbHOH oOmope) Ha
OTIpe/IesIeHNE YaCTOThI CIIy4alHbIX COOBITHI, 00CYXIeHnEe
IPUMEPOB CIIy4alHbIX COOBITUH, MAaJIOBEPOSATHBIX U
MPAKTUYECKU IOCTOBEPHBIX CIIy4allHbIX COOBITHI, UX POJIU
B [IPUPO/JIE U )KU3HU YEJIOBEKA.

OnucareanHas
CTAaTHCTHKA.
PaccenBanue
JAaHHBIX

(4 4)

*Orxiionenus. [ucnepcus uncioBoro Habopa. CrtanaapTHoe
OTKJIOHEHHUE YUCIOBOro Habopa. JluarpaMmMbl paccenBaHus. ™

*OcBauBaTh IOHATHA: JUCIEPCHS W CTaHJAPTHOE
OTKJIOHEHHE, HCIOJb30BaTh ATH XapPaKTCPUCTUKU IS
OTIMCAHUS PACCCHBAHMS JJAHHBIX.

YuyacTBOBaTh B 00CY:KI€HHUH THIOTE3bI 00 OTCYTCTBUU
WM HaJTUYWU CBS3H IO UarpaMMaM pacCeuBaHUs.
CrpouTh JMarpaMMbl pPAacCEHBAaHUS MO0 HMEIOIUMCS
JaHHBIM, B TOM YHCIIe C TIOMOIIbIO KOMITbIOTEpa (mocie
COBMECTHOT'O aHaJIn3a).™




MHuo:xecTBa
4 )

MHoXecTBO, MoAMHOXKeCcTBO. Omnepanuu HaJl MHOXKECTBAMU:
oObenMHEHHE,  IepecedeHue,  gomnosHenue.  CBoiicTBa
orepanuit HaJl MHOECTBAMHU: HepEeMEeCTUTEIHHOE,
COYETaTeIbHOE, PACTIPEECTUTEIBHOE, BKIIIOYECHHS.
I'paduaeckoe npeacTaBICHIE MHOKECTB.

OcBanBaTh NMOHATHSI: MHOXKECTBO, SJIEMEHT MHOXKECTBA,
MOJIMHOXECTBO.

BbInoHATH onepanuu Haj MHOECTBAMHU:
00beMHEHNE, TIEpeceueHre, JON0JHEHE (110 00pasiy).
Hcnoab3oBaTh CBOWCTBA: MIEPEMECTUTENBHOE,
COUETATENIbHOE, paCHpEele/IUTENbHOE, BKIOYEHUS (C
UCTIOJIb30BAHUEM BH3YaJILHOU OTIOPHI).

Hcnoab3oBaTh rpapuueckoe NpeaCcTaBICHUE MHOXKECTB
Ipu OIMMCAaHUU PCAJIBHBIX IMPOLECCOB M HBHCHHﬁ, npu
pelIeHNnH 3a/1a4 U3 JpYruxX y4eOHBIX MIPEIMETOB U KypcoB
(c UCTIOTP30BaHUEM BU3YaJILHOW OTIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHS

(6 1)

DneMeHTapHbIe COOBITHSI. Cnyualiinbie COOBITHS.
bnaronpustcTBytoiue aneMeHTapHbie coobiTus. BepositHocTi
coObITHil. OMBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITusiMu. CiryyaitHbIl BBIOOD.

[IpakTrueckast pabota «OMNBITH C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITUAMMI.

OcBauBatTh Ha  0a30BOM  YpOBHe  INOHATHA:
JJIEMEHTApHOE COObITHE, CllydyailHOe COOBITHE Kak
COBOKYITHOCTh  OJIarONMPHUATCTBYIOIIUX  DJIEMEHTAPHBIX
COOBITHI, pABHOBO3MOHbIE JIEMEHTAPHbIE COOBITHSI.
PemaTh 3a7a4M Ha BBIYHCICHUE BEPOSITHOCTEH COOBITHI
M0 BEPOATHOCTSM DJIEMEHTAPHBIX COOBITUH CIIy9aitHOTO
omnbiTa (C HUCHOJIB30BAaHUEM 3PUTENIBHON HArjsAHOCTH
W/Uv BepOAIbHOU OTIOPHI).

PemaTh 3a7a4M Ha BBIYHUCICHUE BEPOSITHOCTEH COOBITHI
B ONbITaX C PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMH, B TOM YHUCJIE C MOMOIIbIO KOMIIbIOTEpa (C
UCIOJIb30BAHUEM  3PUTEIbHONW  HArJSAHOCTH  W/WUIU
BEepOAIIBHOM OTIOPHI).

I[IpoBoauTh, M M3y4YaTh ONBITHI C PABHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHSMH (C HUCIOJIB30BAHUEM MOHET,
UTPaJIbHBIX KOCTEH, JIpyrux Moeneil)
B XOJ€ TMpakTU4Yeckoil paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTIOPBI).

BBenenne
TeopuIo rpados
(44)

B

*JlepeBo. CBoiicTBa  jaepeBa:  €IWHCTBEHHOCTb  IYTH,
CYLIECTBOBAaHME BHCSIYEH BEPIIMHBI, CBSA3b MEXIY YHUCIOM
BEpIIUH U yncioM pédep. [IpaBuno ymHoOKeHUs. >

*OcBauBaTh NOHSITHS: JIEpEeBO Kak rpad Oe3 LuKIia,
BUCsYasl BeplIMHA (JIUCT), BETBb JiepeBa, MyTh B JepeBe,
JIMaMeTp JiepeBa.




H3yuatb cBoiicTBa JcpeBa: CYIIECTBOBAHUE BHUCSYEH
BEPILIMHBI, E€IMHCTBEHHOCTb IYTH MEXAY JBYMs
BEPLIMHAMU, CBS3b MEXKIAY YHMCIOM BEPIIMH M YHCIOM
péoep.

Y4yacTBOBaTH B 00CYK/I€HUH PellleHH sl 321a4M HAa IIOUCK
U IIEpEUYMCIICHHE IyTed B JEepeBe, OIPEACIICHUE 4ucia
BepIIuH uin pédep B epeBe, 00Xxo1 OMHAPHOTO JIepeBa, B
TOM YHCJI€ C TPUMEHEHNEM TTpaBUiia YMHOXKEHUS. ™

CayuaiiHble
COOBLITHSA
(8 4)

*TIporuBononoxknoe  coObiThe.  Jlmarpamma  Diinepa.
OO0benuHeHne U TiepecedeHre coObITHil. HecoBmecTHbIE
coObiTus. @opmyna crnoxeHus BeposTHOcTel. IlpaBuio
YMHOXEHUS  BEPOSTHOCTEH.  YCIOBHAas  BEPOSITHOCTD.
HeszaBucumpie  coOwbitusi.  IlpeacraBieHuwe  CIIy9aifHOTO
SKCIIEpUMEHTa B BUJIE JiepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IPOTHUBOIIOJIOKHbIE
COOBITHS, OTEpaIMK HaJl COOBITUAMH, OOBEAUHEHHUE WU
nepeceveHne coObITHH, auarpamma Oinepa (Dinepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
HN3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHS IBYX
coObITHI ((hOPMYITBI CTIOKEHUSI BEPOSTHOCTEN).
YuyacTBOBaTH B 00CY’K/I€HUM pelleHHsl 3aJa4H, B TOM
YHCclie TEKCTOBBIE 33aJlaul Ha ONpeiesieHue BEepOosSTHOCTEN
OOBEIMHEHUSI U TIEPECEUCHUs] COOBITMM C TIOMOIIBIO
YUCJIOBOM TPSMOW, JuarpamMm Oinepa, (Gopmysl
CJIOKEHHUS BEPOSTHOCTEM.

OcBauBathb NOHSATHS: MIPaBUIIO YMHOXEHHS
BEPOSITHOCTEH, YCIOBHas BEPOSITHOCTh, HE3aBUCHUMBbIC
COOBITHS IEPEBO CITy4aliHOTO OTIBITA.
H3yuare cBolictBa (OmpeneieHus)
COOBITHIA.

YuyacTBOBaTHL B 0O0CY:KI€HUM pelleHMs] 3aJa4yd Ha
OTpe/eNieHre U UCTIOIb30BaHHE HE3aBUCUMBIX COOBITHIA.
YuyacTBOBaTHL B 0O0CY:KI€HUM pellleHHs 3aJa4yd Ha
MOUCK BEpPOSITHOCTEH, B TOM UHCJIE YCJIOBHBIX, C
HCIIOJIb30BaHUEM JIEpEBA CIIy4alHOTO OIbITA. ™

HE3aBHCHMbIX

0O6001IeHME,
KOHTPOJIb
(4 9)

IIpencraBnenue nanHbIX. OnucarenbHas cTaTUCTHKA. ['padsbl.
BeposTHOCTB CITy4aifHOTO cOOBITHS. OeMeHTHI
KOMOMHATOPHKH.

IloBTOpPSITH H3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.
Pemarts 3a1a4m Ha IPEACTaBICHUE U ONIMCAHUE TAHHBIX C




IIOMOUIBIO W3Y4EHHBIX XapaKTEPUCTUK (c
MCII0JIb30BAaHUEM BU3YAJILHOM OIOPHI).

*YyacTtBoBaTh B 00CY:KIeHHM peLIeHHs™ 3aJa4M C
pUMEHEHHEM TpadoB.

Pemate 3aJa4M HA  HAXOXJAECHUE  BEPOSITHOCTH
CIIy4ailHOTO COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHUCJIE B ONbITaX C PAaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUAMH (C BU3yaJIbHOU OMIOPOHA).
*YyacTBoBaTh B 00CYXKIEHHH pelleHUsI™ 3aJa4yu Ha
HaXO0X/IeHNE BEPOSTHOCTEN 0OBEAMHEHUS U MEPECEUCHMUSI
COOBITHI1, B TOM YMCII€ HE3aBUCUMBIX, C UCIOJIb30BAaHUEM
rpauueckux MpeJICTaBICHUH U JiepeBa CIy4ailHOTO
OTIBITA.

*YyacTBoBaTh B 00CYKIEHHH pelleHUsI™ 3aJa4yu Ha
nepevnciieHne KOMOMHAIUH (Y1Ciia epecTaHOBOK, Yncia
COUYETaHUll), HA HAXOXIEHHE BEPOATHOCTEH COOBITHI C
NPUMEHEHHEM KOMOMHATOPUKM, B TOM 4YHCIE C
UCIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kiacc (He meHee 34 1)

Ha3Banmue
pasnaeia (TeMbl)
(UM CJI0 YacoB)

OcHoOBHOE colep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0NIUXCs

IloBTOpEHUe [IpencraBnennie  ganHbiX.  OmnucarenbHas — CTaTHCTHKA.
Kypca 8 kiiacca Onepanuu Hajg coObITUsIMU. He3aBUCUMOCTH COOBITHH.
(49

[loBTOpSITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemartp 3amaun Ha IpEICTaBICHUE U ONMMCAHUE IAHHBIX.
Pemiate 3agauM  Ha  HaXO0XICHUE  BEPOATHOCTEH
00beMHEHUST U TIEpPeceYeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHUMBIX, C  HUCIONB30BaHUEM  TrpauUecKux
MIPEACTABICHUI U IepeBa CIy4ailHOTO OMbITA.

Pemarp 3agaun Ha mepedrclieHue KoMOWHAIMil (yucna




NEPEeCTaHOBOK, YHCJIa COYETAHWH), HA HAXOXKICHHE
BEPOSATHOCTEH COOBITHI C MPUMEHEHUEM KOMOWHATOPHKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM TpeyroibHuka [lackans

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KombOunatopHoe mpaBuiao ymHOXKeHHs. llepecTaHOBKH.
@axrtopuan. CoyeraHus U 4uciao coueraHuil. *TpeyrosbHUK
[Tackans.™ [IpakTnueckas pabora «Bpraucienne
BEPOSITHOCTEHN C MCIHOJB30BaHUEM KOMOMHATOPHBIX (DyHKIMN
AIEKTPOHHBIX TAOIUI.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
KOMOMHATOpPHOE NPaBUJIO YMHOXEHHS, YNOPSAOYEHHAs
napa, Tpoiika 00BbEKTOB, IepecTaHOBKA, (PaKTOpHANT YHCIIa,
COuYeTaHue, YUCIIO COYETaHUH, *TpeyronabHuk [lackans.™
Pematy nmpocreiilmme 3agauM  Ha  IEpEYHCICHUE
YIIOPSIIOYEHHBIX Map, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYETaHWHM DdJIEMEHTOB pa3IMYHBIX MHOXECTB (10
o0pasiy).

Pematy mpocreiimme 3axauyM Ha NPUMEHEHHUE 4YHCIIA
codeTaHuii B anrebpe (CokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBisioUeil MOMOIIbIO).

Pematb, mnpuMeHsii KOMOMHATOPHKY, 3aJaud Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C MOMOIIbIO
AJICKTPOHHBIX TAOIMI] B XOJEC MPAKTHUECKONW padboThl (C
BHU3yaJIbHON OTIOPOii).

I'eomeTpuueckas
BEpPOSITHOCTH
(49)

*T'eomerprueckas BeposITHOCTh. CTyqailHbIi BEIOOP TOYKH U3
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, U3 TyI'd OKPYKHOCTH.™*

*OcBauBaTh MOHSATHE TEOMETPUUECKON BEPOSTHOCTH.
YyacTBoBaTh B O0OCY:KI€HUM PpPelIeHus 3aJa4u Ha
HAXO0/IEHHUE BEPOATHOCTEN B OIBITaX, MPEACTABUMBIX KaK
BBIOOP TOYEK M3 MHOTOYrOJBHUKA, Kpyra, OTpe3Ka WU
JyT'Y OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKa™

HcnbpiTanus
bepuyJiu
(6 9)

Ucnbitanue. Ycnex u Heynaya. Cepust HCIIBITAaHUH 10 TIEPBOTO
ycnexa. Hcneitanus beprymnu. BepositHocTH coObITH B
cepun ucneiTanuit  bepuymnu. Ilpaktuueckas paboTa
«Hcnbrranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHE NMOHSITUS: UCIIBITAHUE,
AJIEeMEHTapHOE COOBITHE B UCTBITAaHUH (yCIIeX U HeyAaua),
cepusi UCHBbITaHWI, HACTYIUIEHHE IEpBOro  ycmexa
(neymaum), cepusi ucnbITanuii bepuymnu.

Pemiars  mpocreiimime 3agayd Ha  HAXOXKJICHHE
BEPOSITHOCTEH COOBITHI B CEpUU HCIBITAHUI 10 MEPBOTO
ycrexa, B TOM 4YHciie ¢ MPUMEHEHHeM (OpMYIbl CyMMBI
TEOMETPUYECKON MPOTrpeccuu (C OMopoi Ha CIPABOYHYIO




uH(HOPMALIHIO).

Pemiate  mpocreiimime  3aJaYyd  Ha  HAXOXICHHUE
BEPOSATHOCTEH  DIIEMEHTApPHBIX COOBITHH B  CepUU
UCIIBITAaHUN bepHy/uIM, Ha HaX0XICHHE BEPOSITHOCTH
OIPEACIEHHOIO YHUCIIA YCIEXOB B CEPUM  UCHBITAHUHN
bepnynu (¢ BU3yabHO# ONOPOi).

H3yuars B X0J€ NpaKkTH4YecKoii padoThl, B TOM YHCIIE C
MOMOUIBIO U(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuM UCIbITaHu bepHymm

Cayuaiinas
BECJINYHUNHA

(6 1)

CnyyaiiHass BelMYMHA W pACIpeNelIeHHE BEPOSITHOCTEM.
MareMarnueckoe OXHWJAHHE W JHUCIEPCHs  CIy4dailHOMN
BenuuMHbL. [IpuMepbl MaTeMaTHYeCKOro OXHJIaHUS Kak
TEOPETUYECKOIO CPETHEr0 3HAYCHUS BEIMYMHBI.

[TonsiTre o 3akoHe GospIINX uncen. M3mMepeHune BeposiTHOCTEN
¢ moMouIbo yacToT. [IpuMeHeHne 3akoHa GOIBIINX YUCE].

OcBouth Ha 0a30BOM YpOBHe NOHSATHS: CIy4alHas
BEJIMYMHA, 3HAYCHUE CIIy4yalHOU BEJIMYUHBI,
pacrpeeneHne BEpOSITHOCTEM.

HN3yyathr uW o00Cy:KaaTh TpUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEIMUYUH (POCT, BEC YETOBEKA,
YHUCIIEHHOCTb HACEeJICHHUs, APYrue U3MEHUYHUBbIE BETUYUHBI,
paccMaTpuBaBIIUECS B Kypce CTATUCTHKH), MOIEIbHBIX
CIy4allHbIX BEJIHMYMH, CBS3aHHBIX CO CIIy4ailHBIMHU
ombITaMu (OpOCaHWE MOHETHI, WIPATbHOW KOCTH, CO
CIIyJaiiHBIM BBIOOPOM H T. 11.).

OcBauBatb Ha  0a30BOM  ypPOBHe  TOHATHS:
MaTe€MaTUYECKOE OXKUJIAHUE CIIy4alHOW BEIUYMHBI Kak
TEOPETUYECKOE CPEHEE 3HAUCHUE, IUCTIEPCUs CITy4YalHON
BEJIMYMHBI KaK aHAJIOT TUCIEPCUU YHUCIOBOro Habopa.
Pematy 3amauM Ha BBIYUCICEHHE MaTEMAaTHYECKOTO
OXHWJAaHUS W JUCIEPCUHU JAUCKPETHOW  Ciy4yailHOM
BEJIMYUHBI 110 33JJAHHOMY PacHpeiesieHuI0, B TOM YHUCIe
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM M JoTepesMu (c
HAIPAaBIIAIONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MaTEeMaTHYECKUM  OXHUAAHHEM U
JUCTIEpCUEN HEKOTOPBIX paclpelesieHui, B TOM 4YHCIIe
pacnpeieneHus CIIy4ailHOM BEIMYMHBI «UUCIIO YCIIEXOBY» B
cepuu ucnblTaHuii bepHymn.

H3yuars yacToTy COOBITHSI B  NOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KAK CIIy4alHYIO BEIUYUHY.
3HAKOMHUTBCA C 3aKOHOM OosplMX yucen (B Qopme
bepuymnu): npu OONBIIOM YHCIE ONBITOB YacToTa
coObITHS OIM3Ka K €r0 BEPOSITHOCTH.

Pemartsp 3a1a4n Ha U3MEPEHNE BEPOSTHOCTEN C TIOMOIIBIO
4acTOT (C HAMpPaBJISAIONICH TOMOIIIBIO).

OOCykIaTh PoJIb 3aKOHA OOJIBITUX YHCEN B 000CHOBAHUT
YaCTOTHOTO METOJA U3MEPEHUS BEPOSTHOCTEN.
OOcy:k1aTh 3aKOH OOJBIIMX YHCENT Kak IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSIX,
poJib 3aKoHa OOJBIIMX YHCEN B MPUPOAE U B KU3HU
YeJI0BEeKa.

O0o00mEeHne,
KOHTPOJIb
(10 )

[IpencraBinenue  JTaHHBIX. OnucarenpHasd  CTaTHUCTUKA.
BepostHocTh CIIy4alHOTO COOBITHA. DJIEeMEHTHI
koMmOuHaTopuku. CirydailHble BETUIUHBI U pacpe/ieTICHUsI.

I[HoBTOPATH W3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHWH.

PemaTh 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JAHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCIE€ B OIBITaAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU COOBITHSIMH, BEPOATHOCTEMN
00bEIMHEHUSI W TepecedeHuss COOBITHI, BBIYHCIATH
BEPOSITHOCTH B OIIBITAX C CEPUSAMM CIYYaHBIX UCTIBITAHUI

[lpu pa3paboTke pabodueld mporpaMMbl B TEMAaTHYECKOM IIAHUPOBAHUHM JIOJDKHBI OBITh YYTEHBI BO3MOXHOCTH
MCTIOIH30BAHMSI JIEKTPOHHBIX (ITU(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIOMUXCS Y4eOHO-METOTUICCKUMHI MaTeprUaTaMH
ANIEKTPOHHBIE YYEOHWKH W 3aJa4yHUK{, DJIEKTPOHHBbIE OMOIMOTEKH, BHUPTYyaJbHbBIE
nabopaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMHA TU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOIB3YEMBIMU ISl OOYYCHUS |
BOCIIUTAHUSl PA3JMYHBIX TPYII TOJb30BaTeNlel, MPEICTABICHHBIMU B 3JEKTPOHHOM (IM(DPOBOM) BHIIE U PEATU3YIOIIUMU

(MyJIbTUMEAUNHBIE MPOrPAMMBI,

nunaktrudeckue Bo3moxxkHocTu KT, comepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUMU.
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