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PabGouass mporpamma mo yueOHOMYy mpeamery «MaremaTtukay (0a30BbIi
ypoBeHb) (mpeameTHas oOimacth «Marematuka W  uHOpMaATUKa») (manee
COOTBETCTBEHHO — IIporpaMma IO MaTeMaTHKe, MaTeMaTHKa) BKIIFOYAeT
MOSICHUTENbHYIO 3aIMCKY, CoJepX)aHue oOOy4YeHHs, IUIAaHUPYEMbI€ pe3yJIbTaThl
OCBOCHHMSI MPOTPaMMBbI IO MATEMAaTHKE.

I[TOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamma mo MaTemMaTHKe Aisi OOydalolmuXcs C 3aepiKKOU
ncuxuyeckoro pasButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 0O0IIero 00pa3oBaHUs
MOJITOTOBJICHa Ha OCHOBe {DefepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHJapTa oCHOBHOro oO1iero oopaszoBanus (IIpukaz Munnpocsenienust Poccun ot
31.05.2021 r. Ne 287) (mamee — ®I'OC OOQO), denepanpbHON ananTUPOBAHHOU
o0Opa3oBaTenbHOIN MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus JJ1si 00y4arOIINXCS C
OTrpaHUYCHHBIMU BO3MOXKHOCTMHU 370poBbs ([Ipuka3z Munmnpocsemenus Poccuu ot
24 Hos6ps 2022 1. Ne 1025), denepanbHoii paboyeil mporpaMMbl OCHOBHOTO OOIIET0O
oOpa3zoBanus 1Mo ydeOHOMY mpeamety «MaremaTtuka», denepanbHON MPOrpamMMBbI
BOCIIUTAHUS, C YYETOM pPaCHpE/IeTICHHBIX 0 KJIaccaM IMPOBEPSIEMBIX TPeOOBaHUU K
pe3ylbTaTaM OCBOCHHSI aJalTHUPOBAHHONW 00pa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO
o0miero oOpa3oBaHus Ui 00yYaIOIIUXCS C 3aJI€PKKON MCUXUYECKOro pa3BUTHs. B
paboueii TporpamMme yUYT€HBI HACH U TOJOXeHHS KOHIENIUu pa3BUTHS
MaTeMaTu4yeckoro oopazosanus B Poccuiickoit @enepanuu.

OO0mas xapakTepucTuka yue0Horo npeamera «MareMaTuka

VYuebubiii mnpeamer «MaremaTuka» BXOJUT B MOPEAMETHYIO 00J1acTh
«Marematuka u uH(popmaTuka». OH cHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl W JIOTMYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHMS I0JIb30BaThCA
AIrOpUTMAaMH, a TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEIHEBHON >ku3HU oOyuarmuxcs ¢ 3[IP. YueOubili npeameT pa3BUBaET
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIBHYIO TI'PaMOTHOCTD,
YyMEHUSI  BOCHPUHMMATh U KPUTUYECKU  aAHAIM3UPOBATh  HMHQPOPMALIUIO,
IIPE/ICTaBIICHHYIO B Pa3IMYHBIX (hopmax.

OOyuenue maTeMaTuKe JaET BO3MOXKHOCTh pa3BUBaTh y oOydarommxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIbHYI0O W WH(OPMATHUBHYIO pedb, yMEHUE OTOMpaTh Hambosee
MOJIXO/ISIINE SI3bIKOBBIE, CUMBOJIMYECKHUE, Tpauueckue CpeacTBa JUisl BHIPAKCHUS
CYXJICHUH U HAIJISIAHOTO UX MPE/ICTABICHUS.

Heo0xoaumMbpiM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABISIETCST  O0Iee 3HAKOMCTBO C METOJaMHM IIO3HAHMS  JIEWCTBUTENIBHOCTH,
NPEACTABICHUE O MPEAMETe W METOJAaX MATEMaTUKH, UX OTIMYUN OT METOIOB
JIPYTUX €CTECTBEHHBIX M TyMaHHUTAPHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUS
MaTEeMaTUKU JJId PEIIEeHUs HAy4YHBIX M NPUKIAIHBIX 3a1ady. TakuMm oOpaszom,
MareMaTH4eckoe oO0pa3oBaHHME BHOCHUT CBOM BKJIaJ B (QopMHUpoBaHUE O0OIIeH
KYJbTYpPbI YEJIOBEKA.



N3yueHne MaTreMaTHKd TaKKe CIOCOOCTBYET ACTETHUYECKOMY BOCIHMTAHHIO
YEJIOBEKA, MOHMMAHUIO KpacoOTbl M W3SLIECTBA MATEMATHYECKUX pPaCCyKICHUM,
BOCIIPUSITHIO TEOMETPUUYECKUX (OPM, YCBOECHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxaeT coiepkaHue oOydyeHHs npeaMery «Maremaruka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTeN oOyuaromumxcs ¢ 3[1P. OBnagenue
y4eOHBbIM MpeaMeToM «MaremaTrkay MpeCTaBIseT ONPENETICHHYIO CI0XHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaromuxcs ¢ 3[IP nambosnee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHUS, [O3TOMY aOCTpakTHbIE M
OTBJICUEHHBIE KATErOPUM UM TPYIHOAOCTYIHBI. B TOXe BpeMs IpH CHeUalbHOM
oOyueHnu oOydyaromecs MOTYT BBINOJIHATH 3aJaHusi 1o anropurMmy. OHu
BOCIIPUMMYHBBEI K IIOMOILIM, MOTYT BBIINOJHHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crnocoba pemieHus. CHUKEHHUE pa3BUTHUS MBICIUTENBHBIX ONEpaluid U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPHUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEpPUIAEMBIX y4EOHBIX NEHCTBUUA. Y 0Oydaromuxcs 3aTpyIHEHBI
CUETHBIC BBIUMUCIEHUS, MPOU3BOJMMBIE B yM€. B NHCHhMEHHBIX BBIYHCICHUSX OHH
MOTYT MPONYCKaTh OJIMH M3 MPOMEXKYTOUHBbIX mmaroB. IIpu pabore ¢ yuCIOBBIMU
BBIPAKEHUSIMH, BBIYMCIIEHHUEM WX 3HAUYEHHUS MOTYT HE YJAEpKUBATh NPaBUIbHBIN
nopsanok nevctBuid. [lpu ynporieHun, npeodpa3oBaHUM BBIPAKEHUN ydaluecs c
3IIP He MOTYT CaMOCTOSTENBHO NPHUHATH PEIICHHE O TOCJIEI0BATEIIBHOCTH
BBITTOJTHEHUS JIecTBUN. KOHKPETHOCTh MBIIIJIEHUS OCIOXKHSET YCBOCHHSI HaBbIKa
peLIeHUs] YpPaBHECHUM, HEPABEHCTB, CHUCTEMbl YypaBHEHUH. MM ManomocTymHo
COBEpIIIEHUE 0OPATUMBIX ONIEPAITHiA.

Huzkuii  ypoBeHb pa3BUTHUS  JIOTUYECKHUX  ONEpalyi, HEIOCTATOYHAs
00OOLIEHHOCTh MBIIUICHUS 3aTPYAHSIOT u3yueHue Tembl «DyHKuun»: npu
ompeneneHUN  (YHKIIMOHATIBHOW 3aBUCHUMOCTH, NPHU ONUCAHUHM TpaduvecKon
CUTYALIMH, UCIIOJIb3Ys] T€OMETPHUECKUI, anreOpandeckuid, PyHKIMOHAIbHBINA S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JACThbiO onpeneneHuss GyHKIUH U
00J1aCThIO0 3HAUCHH.

Pemenue 3amady compsikeHO € TPYAHOCTSIMH O(DOpMIIEHHS] KpaTKOM 3amucw,
IPOBEJICHUS aHAJIM3a YCIIOBUA 3a]a4ul, BbIJIEJICHUS CylecTBeHHOro. O0yyaroiuecs ¢
3IIP 3aTpynHstoTCs cheiaTh yMO3aKJIIOYEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT  HEpAIMOHAIBbHBIE CHOCOOBI  PEIICHMs, HWHOTJa OrpaHUYMBAIOTCA
MaHUMYJSLUAMU C YUCTAMHU.

[Ipu wu3yueHum reomeTpuyeckoro wmarepuana oOyuatomuecs ¢ 3[IP
CTIKUBAIOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTHYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATENBHBIE PACCYKICHMs. Henpounble 3HaHNs OCHOBHBIX TEOPEM I'€OMETPUHN
OPUBOJUT K OLIMOKaM B pPELICHUH TeoMeTpuueckux 3anad. OOydarommecs MOTYT
HOIMEHUTH (POpMyITy, HETIPAaBUIHLHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommmnbkam B
peleHnn  3aAa4  [PUBOMAT  HENOCTATOYHO  PAa3BUTHIE  IIPOCTPAHCTBEHHBIC
npeAcTaBieHus. M CI0KHO BBINOJHUATH YEPTEXK K YCIOBHIO, B IHCbMEHHBIX
paboTax OHM HE MOTYT IPUBECTU OOBICHEHHE K UEPTEKY.

TouHOCTH 3aIOMUHAHUS U BOCIIPOM3BEJEHUS Y4€OHOr0 Marepuajia CHUKEHbI
0 MPUYUHE CIA00CTH MHECTUYECKOW JAESTENbHOCTU, CYKEHHUS O0beMa MaMsTH.
Oo6yuaromumest ¢ 3I1P tpebyercs Oosbllie BpeMEHHM Ha 3aKperuieHHe Marepuala,
aKTyaJn3alus 3HaHWU 110 ONIOPE MPU BOCHPOU3BEICHUH.

Jis  mpeonoyieHuss  TPYOHOCTEM B M3Yy4YeHHM  y4eOHOTO  MpeaMmera
«Marematuka» HeoOxoauMa ajanTtanus oObeMa U XapakTepa yueOHOTo Marepuaia K



[03HABATENbHBIM BO3MOXHOCTAM yuamuxcsi ¢ 3IIP. Cnexyer yueOHBII Marepuan
IPENOJHOCUTh HEOOJIBIIMMHU MOPLUUSMH, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATH
crnocoObl  ajanTalMi  TPYOHBIX 33JaHUil, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEJIbHBIC; UCKIIFOYaTh OTJICJIbHBIC TpYyIHbIE JOKa3aTeNbCTBA;
TEOPETUYECKU MaTepuall PEKOMEHAYETCS H3ydaTb B IIPOLECCE INPAKTUYECKOU
NEATENBHOCTH 10 pPeEIIeHHI0 3anad. OpraHnyeckoe €IUHCTBO INPAKTUYECKON U
YMCTBEHHOM JI€ATEIbHOCTH Y4YallUXCSl HA YpPOKaX MaTeMaTHKH CHOCOOCTBYIOT
OPOYHOMY U CO3HATEJIbHOMY YCBOCHHUIO Oa3MCHBIX MAaTeMaTHYEeCKMX 3HAHUN U
YMEHHM.

Hesu u 3a1a4u u3yyeHus: yueOHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTEMaTHKE B 5—9 Kitaccax sIBJISIOTCA:

* ¢dopMHUpOBaHUE IEHTPAJIHHBIX MATEMATHUYECKUX MOHATHHN (YHCIIO, BETUYHHA,
reoMeTpuyeckas  (Qurypa,  mepemMeHHas,  BEpOSTHOCTb, byHKINA),
00€eCIeuynBaONINX MMPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH MAaTEMaTHUYECKOTO
oOpazoBanus oOyuatomuxcs ¢ 3[1P;

* noaseneHue oOyuvarommxcs c¢ 3[IP Ha pocTymHOM [Uisi HHUX YPOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEMAaTUKH M OKPYXKAIOIIEr0 MHUpa, MOHUMAaHHE
MaTeMaTUKH KaK 4acTH OOIIel KyJIbTYphl UeJIOBEUECTBA,;

" pa3BUTHE WHTEIJIEKTYAJbHBIX U TBOPUYECKUX CIOCOOHOCTEW OOydYaromuxcs C
3I1P, MO03HABATEIILHOU AKTUBHOCTH, HCCJIEOBATEIIbCKUX  YMEHHUM,
KPUTUYHOCTH MBILIEHUS, UHTEPECA K U3YUYEHHUIO MAaTEMATHKH;

" ¢dopmupoBanue (YHKIMOHAIBLHON MAaTeMaTH4YeCKOM T'PAMOTHOCTH: YMEHHS
pacmo3HaBaTh  MPOSIBIICHUS  MAaTeMAaTHUYECKUX TOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaJIbHBIX JKU3HEHHBIX CHUTyallUsX M NOpPH HU3yYCHUU
JIpYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynuUpOBaTh MX Ha S3bIKE MATEeMaTHKA W CO3/]aBaTh MAaTEMAaTHYECKHE
MOJIEIM, MPUMEHSITh OCBOCHHBI MAaTeMaTUYECKUU amnmapaTr sl pelIeHHs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, HMHTEPOPETUPOBaTL U  OICHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTmkeHue 3TUX 1eseit o0ecreunBaeTcs pelieHueM CIeAYIONIUX 3a/1ay:

* ¢opmupoBath y oOyuawmuxcsi ¢ 3P HaBbiku yueOHO-TIO3HABATEIBHOM
NESATeNIbHOCTU: TUIAHUPOBaHUE pPaOOThI, MOUCK pAlMOHAJIBHBIX TyTeH ee
BBITIOJTHEHU S, OCYIIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh MHTEIIEKTYaJIbHOMY pAa3BUTHIO, (OpMUPOBATH KadecTBa,
HEO0OXOIUMbIE YEJIOBEKY JJIsl TOJIHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMaTUYECKOU AESATEIbHOCTU: SICHOCTU U TOYHOCTH MBICIIH,
WHTYUIUH, TPOCTPAHCTBEHHBIX MPEJCTaBICHUHN, CHOCOOHOCTH K MPEOJI0ICHUIO
TPYAHOCTEM;

" ¢opMHUpPOBATH KIIOUEBHIC KOMIIETCHIIMM YYaIIUXCSd B paMKaxX MPEIMETHOU
obnactu «Maremarnka U THHOPMATHKAY;

" pa3BUBATH MOHATUWHOE MBIIIIEHUS 00ydatontuxcs ¢ 3I1P;

" OCYILECTBIISTH KOPPEKIMIO MTO3HABATEIbHBIX MIpoiieccoB oOyuaronuxcs ¢ 311P,
HEOOXOJIUMBIX JIJIS OCBOCHMSI MPOrPaMMHOIO0 MaTepuajia Mo YydyeOHOMY
peaMeETy;



" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIMU O0Opa3oBaTEIbHBIX JACHUIIMTOB

B OCBOCHMH MPEANIECTBYIOIIETO MPOrPaMMHOT0 MaTepuana y oOy4arommxcs ¢

3IIP 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOWYUBBIN HHTEPEC YUAITUXCS K IPEIMETY;
" BBISABJIATH U Pa3BUBATh MATEMATHUYECKUE U TBOPUYECKUE CITIOCOOHOCTH.

OcHOBHBIE JINHUU COAEpKaHUsI Kypca MareMaTuku B 5—9 kiaccax: «YHucna u
BBIUMCIICHUS», «AnreOpa» («AnreOpanyeckue BbIpOKEHHUs», «YPaBHEHHS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpusi» («['eomerpuyeckue ¢GuUrypsl u uX
CBONCTBay, «MI3MepeHne reoMeTpuuecKuX BEIUYUHY), « BEpoSITHOCTh M CTaTUCTHUKAY.
JlaHHbIE JIMHUU Pa3BUBAIOTCS MapajlieNIbHO, KaXK/lasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTAKTE U
B3auMozercTBuM. Kpome 3Toro, uMx O0OBEIHMHSET JIOTMYecKas COCTaBIIAIOIIAs,
TPaAUIIMOHHO MPUCYIlas MaTeMaTUKE M MPOHU3BIBAIONIA BCE MAaTEeMaTUYECKHUE
Kypchl u conaepxarenbHble JuHuU. CdopmynupoBanHoe B DeaepaibHOM
rocyJIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE€ OCHOBHOI'O 0O0IIEero oOpa3oBaHUs
TpeOOBaHHE «YMEThb OIEPUPOBATh MOHSATUSMHU: OINpEJEICHHE, akCuoMa, Teopema,
JI0OKa3aTeIbCTBO; YMEHHE pAclo3HaBaTh HWCTUHHBIE M JIOXKHBIE BBICKA3bIBaHMUS,
IPUBOAUTH MPUMEPbl W KOHTPHPHUMEPBI, CTPOUTH BBICKA3BIBAHUS W OTPULIAHHUS
BBICKa3bIBaHUI» OTHOCUTCA KO BCEM KypcaMm, a (POpMUPOBAHUE JOTUYECKUX YMEHUM
pacmpenensercs MO BCeM TrojaM oOO0ydeHHs Ha YpOBHE OCHOBHOTO OOIIIETro
00pa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTam
OCBOCHHS paboyell MporpaMMbl, paclpeleNEHHBIM 10 TojaM  OOy4YeHHS,
CTPYKTYPHUPOBAHO TaKUM OOpa30oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITUATHHBIM
BOmpocaM  oOywaromigecss OOpamjauch HEOJHOKPATHO, YTOOBI  OBJAJCHHE
MaTeMaTUYECKUMU TOHSITUSIMU U HAaBbIKAMHU OCYIIECTBIISJIOCH MOCIEI0BATEILHO U
MOCTYNaTeabHO, C COOJIIOJCHUEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOUAJIUCh B OONIYI0 CHCTEMY MaTeMaTHYECKUX IMPEACTABICHHUIN 00yYarolmuxcs ¢
3I1P, pacmmpss u yriayosnss e€, o0pazys NpoYHble MHOKECTBEHHbIE CBsi3H. OOIne
Helau u3ydyeHusi yuyeOHoro mnpeamera «MaTemaTuka» MNpeacTaBiIeHbl B padoueit
IpOrpamMMme OCHOBHOT'O 00111ero 00pa3oBaHusl.

Oco0eHHOCTH 0TOOpPa M AJANTALNM Y4e0OHOT0 MaTepraJia o0 MaTeMaTHKe

OOyuenne ydeOHOMY mpeaMery «MareMaTtnka» CTPOUTCS Ha CO3JaHUHU
ONTUMAJIbHBIX YCJIOBHUH JJIsl YCBOCHHS MPOrPaMMHOI0 MaTepuaia 00y4yarolmuMHUCs ¢
311P. bonbiioe BHUMaHUE yaenseTcs oT0opy yueOHOTro Marepuaia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIMHOCTH TPH COXpPaHEHUWU OO0mIero 0a3oBOr0 YpPOBHS, KOTOPBIH
JIOJKEH TI0 COJIEPXKAHUI0 U 00BEeMYy OBITH aJalTUPOBAHHBIM JUISI OOYYAIOIIMXCS C
3I1P B COOTBETCTBHU C UX OCOOBIMH OOpa30BaTEIbHBIMHU MOTpeOHOCTAMH. CremyeT
oOnerunTh oOBNaJeHue MarepuaioMm oOydarommmucs ¢ 3I[IP mocpencTtBom ero
JIETATBHOTO OOBSICHEHUS C CHCTEMATHUYECKIM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
B TPUMEHEHWUW 3HAHWM, WCIOIB3Yys MPUEMBI aKTyalu3aluu (BU3yaJbHas OIopa,
nmaMsTKa).

PabGouass mporpamma mnpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX HW3MCHCHHI:
YMEHBIIICHHE 00BheMa TEOPETUYECKUX CBEICHHM, BBIHECEHHWE OTHIEIBHBIX TEM WIIH
IEJTBIX Pa3/IesIOB B MaTepHAIbI 11T 0030pPHOT0, 03HAKOMHUTEIILHOTO U3YUCHUSI.

HN3menenus: nporpammsbl B 5-9 kiaccax



MaremaTHka B S ¥ 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHE TEMBI:
«Pumckas Hymepanus», «PaBHble ¢urype», «Uununap, xonyc, mapy», «KyO»,
«IIpssmoyroneHbIl Mapajuienenuien», «llepemenieHre Mo KOOpAUHATHON IIPSIMON»,
«Mopaynp uucnay, «YucinoBele NpoMexyTKu»; «Macmtady» (U3ydaercs B Kypce
«I"eorpadus»); «M3o00paxkenne reomeTpuueckux (GUryp Ha HEIMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM LHUPKYJIA, JUHEWKH, YrOJIbHUKA, TpaHCIOpTUpa», «JlnuHa
OoKpyxHOCTH», «Ilmomane kpyra», «llapannensHsie npsmeiey, «llepneHaukynspHbie
npsiMbie», «OceBasi U LEHTpajJbHAsl CUMMETPUM» (U3y4aeTCs B KypC€ T'€OMETPHM);
«beckoHeuHbIE TIEPUONUYECKHE eCATUYHBIE IpoOu. JlecaTnuHoe mnpuOIMKEeHNE
OOBIKHOBEHHOU Ap0oOM» (M3ydaeTcsi B Kypce aireOph).

Crnenyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PerieHue
JOTUYECKUN 3amau», «JimHa otpeska», «lllkanspy, «PacnpenenurtenbHbIl 3aKOH
YMHOXEHUS», «3amuch MPOU3BECHUS C OYKBEHHBIMU MHOXUTEIIMI», «[locTpoeHue
KOH(MUTypaluii U3 4YacTed MpsIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOM M KIIETYATOM
oymare», «Jlenutenu u kpatHbie. [IpusHaku genumoctn», «Haubonpmmi oOmmit
JIENUTENIb M HauMeHbllee ollnee KpaTHoe. J[eTMMOCTh CyMMBbl M MPOM3BEICHUS.
«IIpuBenenne npobu K HOBOMY 3HaMeHareno», «HaxoxklIeHue dvactu ueaoro u
Henoro mo ero yactuy». «OKpyrJieHHe ACCATHYHBIX IpooOeity. «Pemienue 3amau
nepeObopoM BCeX BO3MOKHBIX BapuaHTOB». «CocTaBiieHHEe OYKBEHHBIX BBIPAKCHUM
0 YCJIOBHIO 3a7aum». BbICBOOOIMBIIIMECS Yachl MOKHO HCIOJB30BaTh Ha
MOBTOpEHUE (B HaYaje W KOHIIE y4eOHOTO roja), Ha U3yuyeHue HauOoJiee TPYAHBIX U
3HAUYUMBIX TEM: B V KJIacce — Ha pellleHue YpaBHEHUN, MPUBEICHNE IPOOU K HOBOMY
3HAMEHATEII0, YMHOKEHHUE U JIEJICHUE JEeCATUYHBIX ApoOeH, n3mMepeHue yrios; B VI
KJIACCE — JCUCTBUS C TOJIOKUTEIBHBIMA U OTPULATEIILHBIMA YHCJIAaMH, PEIICHUE
YpaBHEHUH, CI0KEHHE U BBIUUTAHUE YHCEII, COJEPKAIIUX LEIYI0 U IPOOHYIO YacTh,
HA YMHOKEHUE U JieJIeHHE OObIKHOBEHHBIX JAPOOEH.

Aareopa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHUE TEMBI:
«ppaunoHanbHble yncia. JeicTBuTenbHbie unciay, « CpaBHEHHE AEHCTBUTEIbHBIX
yucen, apudMeTHuecKre JCUCTBUSL ¢ JEHCTBUTEIBHBIMU 4YHcliaMuy», «HaxoxaeHue
npUOMMKEHHBIX 3HAYEHMM KBaJpaTHoro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUH TPEThEH U YETBEPTOW CTEIICHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DyHKIUA
y =X u ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTh NPUOMMIKEHUA», «UeTHble U
HeueTHble PyHKIMN», « DyHKIHsS y=x", «DyHKIMsA y= ax’, ee rpaduK U CBOWCTBA.
I'padpuku pyHkumii y= ax> + n u y=a(x-m)?, « YpaBHEHHE C ABYMs IIEPEMEHHBIMH U
ero rpaduk», «I'padudeckuii cmocoO® pemIeHHS CUCTEMBl  YpaBHEHUIY,
«M300paxkenne 4neHOB apu(PMETHIECKON U TE€OMETPUYECKON MPOTPECCUl TOUYKAMHU
Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEHHBIM M SKCIOHEHIUAIbHBIN POCT. CIloXKHbIE
MIPOLECHTHD.

CnenyeT yMEHBIIMTh KOJHWYECTBO YAacCOB Ha u3ydeHUE TeMm: «Dopmylibly,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHME C ABYMSI HEHU3BECTHBIMUY,
«I"paduk TUHEHHOrO ypaBHEHUS C ABYMs NEpEeMEHHBIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPaBHEHUW U CHCTEM JIMHEMHBIX ypaBHEHUI», « CBOMCTBA KBAIPATUYHON
(GyHKIMI.

BricBoOOoIMBIIIMECS Yachl PEKOMEHAYETCS MCIOJIb30BaTh: JJsl  JIydlleil
npopaboTKu Hambojee BaXXKHbIX TeM Kypca: «Pemienue ypaBHeHuit», «Perienue



CUCTEM ypaBHEHUI», «COBMECTHbIE NEUCTBUA C ApodsMu», «lIpumeHeHne cBONCTB
apu(pMETUYECKOTO KBAJpPaTHOrO KOpHSA»; Ha IMOBTOPEHHME, pEIICHHE 3ajad,
npeoOpa3zoBaHUE BBIPAKEHUI, a TAK)KE HA 3aKPEIICHUE U3YYEHHOT0 MaTepHala.

I'eomerpusn

CrenyeT OCHOBHOE BHUMAaHHE YJIEJIUTh MPAKTUYECKOW HAIPaBIEHHOCTH Kypca,
UCKJIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUYECKUM
matepuas. Ha ypokax reoMeTpuu HEOOXOAMMO MaKCUMalIbHO HCIIOIb30BaTh
HATJIAIHbIE CpencTBa OOydYeHHs, OOJbIlle MPOBOIUTH MPAKTUYECKUX padboT ¢
yudaliuMmucs, pemarsb 3agadd. CTpouTh perieHue 3a1a4 npu NOCTOSTHHOM OOpalieHUH
K HaIrJSIAHOCTU — PUCYHKAM U YEPTEKAM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTeNbCTBO. AKCHOMBD»,
«JlokazaTenbcTBO OT MHPOTHBHOrO», «CylIECTBOBAaHWE W  €IWHCTBEHHOCTH
NEPIEHAUKYJISIpa K OpsaMoi», «MeToa reoMeTpudecKkux Mect», «MeTosl yJIBOoeHUs
Meauanby, «Teopema daneca n Teopema 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojibHuUKa», «VI3MeHeHHe TPUTOHOMETPUYECKUX  (QPYHKUUH 1pH
BO3pAacTaHuM yria», «DopMynsl i1 paadyCcoB BIUCAHHBIX M OINMCAHHBIX
OKPY>KHOCTEMl  TNpPAaBWIBHBIX  MHOIOYIOJIBHUKOB»,  «YPaBHEHHE  IPSAMON»,
«/IBmxeHune», «CBoiicTBa ABWKEHUS», «Teopema O MPOU3BEIECHUH OTPE3KOB XOp/,
TEOPEMBI O MPOU3BEAECHNUN OTPEZKOB CEKYIIINX, TEOPEMA O KBAIpaTe KacaTeIbHONY.

Cnenyer yMEHBIIUTh KOJMYECTBO YacOB Ha M3yueHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBON CUMMETpUN», «lleHTpalibHas CUMMETpPH»,
«ITapannensubiii mepenocy, «lloBopor», «IIpeobpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE 33Ja4d Ha IMOCTPOEHUE C MOMOUIBIO
HUAPKYJST W JIMHEHMKW», «JleKapTOBbl KOOPAMHATBI HA IUIOCKOCTW», «Pemenue
TPEyroiabHUKOBY, «Ilogobue Gpuryp».

BricBOOOIMBIIIMECS YaChl HCIOIB30BATh HA PELIEHUE 337]a4 U IOBTOPEHHE.

BeposiTHOCTBH M CTATHCTHKA

B cBs3u ¢ Tem, yTO AaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatonuxcst ¢ 3[1P, cBs3aHHbIE CO CHUXEHHBIM YPOBHEM pAa3BUTHUSA CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3yYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE M
NOCTYIIHOM I YYEHUKOB Marepuane. OCHOBHOE BHUMAHHME CIEAYET YACIUTh
paszzieniaM, CBSI3aHHBIMU C TIOBTOPEHHEM IIPOMIEHHOTO Marepualia, YBEIUYUTh
KOJIMYECTBO YIPAXHEHUW WM 3aJaHU, CBS3aHHBIX C MPAKTUYECKON HESTEIbHOCTHIO
00yJarommxcs.

HeoOxomumo mnepecMOTpeTh CoAepKaHME TEOPETHUYECKOTO Marepuaia u
XapakTep €ro M3JIOKEHUs: TEOPETUYECKUH MaTepuan IPElNoJHOCUTH B IIPOLECCE
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HarJIHO-IIPAKTUYECKOIO0 XapakTepa; He
TpeOOBaTh BHIBOJA M 3allOMHHAHMS CJIOXKHBIX (DOPMYJI, PEIICHHS HECTAaHJIAPTHBIX,
TPYNOEMKHUX 3alaHui. P TeM cinenyeT n3ydaTb B 03HAKOMHUTEIIBHOM IUIAHE.

IIpumepHble BHABI JesATeJbHOCTH o0yuyawmmuxcs ¢ 3IIP, o0yciaoBiieHHbIC
0co0bIMH  O0Opa3oBaTeJIbHBIMH  NOTPeOHOCTAMH W o0ecrneYHBaoIIne
OCMBICJICHHOE  OCBOEHHMEe  COJAep:KaHuM  0o0pa3oBaHuUsl 1O  MpeaMeTy
«MaTemaTuka»

Conepxanue BUAOB JAesTenbHOCTH oOywaromuxcs ¢ 3IIP ompenpensieTcss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [TOMUMO HIMPOKO HCMONB3YEMBIX B
DAOII OO0 obumx 1715 Bcex 00ydaronuxcsi BUAOB JESITEIbHOCTH CIEAyEeT YCUIIUTD



BU/JIbI JICATEIILHOCTU crieu(PUYHBIC JJIsI JAHHON KaTEropuu JIeTei, 00ecTeunBaroIIme
OCMBICJICHHOE OCBOCHHE COJiepKaHUsA OO0pa3oBaHUs IO TMPEIMETY: YCHUIICHHE
MPEIMETHO-ITPAKTUYECKON JEITEIbHOCTH C AaKTHUBU3ALMENH CEHCOPHBIX CHUCTEM;
YepeIOBaHUE BHUJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX PAa3JIMYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepuajia C ONOpPOH Ha AITOPUTM; «IIOLIArOBOCThY» B U3yUYCHUU
Marepuaja; HCMOJb30BaHUE JIOMOJHUTEIBHON BU3YaJIbHOM  OIMOPBI  (CXEMHI,
ma0JIOHbI, ONOpPHBIC TAOJMIIBI); PEUYEBOM OTUET O TPOIlecce W pe3yJsibTaTe
NEATeIIbHOCTH; BBITIOJIHEHHUE CIEIHUAIbHBIX 3aJaHWM, 00eCIIeUNBAIOIINX KOPPEKIIUIO
peryJiuu  y4eOHO-TIO3HABATEIPHON JEATCIbHOCTH W KOHTPOJb COOCTBEHHOTO
pe3yabTara.

s oOydarommxcs ¢ 3I[IP cymiecTBeHHBIM SBISIOTCS TPHUEMBI pabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mpeamery. [IpoBoauTcs cnemnuanbHas padoTa Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYalOIIMXCS COOTBETCTBYIOIIECH TEPMHHOJIOTHHU.
N3ydaembie TEpMUHBI BBOJASTCA Ha TMOJUCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJibHAs MOJAAEPKKA, AITOPUTMBI PabOThI C OMPEICICHUEM, OIIOPHBIE CXEMbI IS
aKTyaJu3alid TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «Marematuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DemepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAApPTOM OCHOBHOro 001ero oOpa3oBaHus Yy4yeOHbIM mnpenMer «MareMaTukay
BXOJIUT B TPEIAMETHYIO 007acTh «MaTemaTuka W HWHGOPMATHKA» U SBIACTCS
o0s3aTeNbHBIM ISl M3yueHus. B 5-9 knaccax yueOHbIA mpeamer «MareMaTuka
TPaJMIIMOHHO MU3Y4YaeTcs B paMKax CIEIYIOUIUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYasi SJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) n «Il'eomerpus». Hacrtosimein mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN YUeOHBIN Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO61iee yncIo 9acoB, pEKOMEHIOBAHHBIX JIJISl U3YUEHHUsI MaTeMaTHKU (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBanusi, — 952 gaca: B 5 kimacce — 170
yacoB (5 yacoB B Hezento), B 6 kinacce — 170 yacoB (5 yacoB B HeJeN0), B 7 Kacce —
204 gaca (6 yacoB B HeJento), B 8 kinacce — 204 gaca (6 yacoB B Hefen0), B 9 kinacce
— 204 yaca (6 yacoB B HEJIEJIO).

Iliianupyembie pe3yJibTaThbl OCBOCHUA y4eOHOro npeaMera
«MaremMaTHKa» HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yuenne wmaremMaTMKd Ha YpOBHE OCHOBHOIO o0miero oOpa3oBaHUs
HaIpaBJIeHO Ha JocTkeHue oOydarommmucs ¢ 31IP TUYHOCTHBIX, MeTanpeIMETHBIX
U TIPEJIMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTATOB OCBOCHHS YYEOHOTO MpeMeTa.

JINYHOCTHBIE Ppe3yjabTaTbl OCBOCHHUS IPOrpaMMbl 110  MAaTEMaTHUKE
XapaKTEepU3YyTCS:

NMaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHUHUCKOU
MAaT€MAaTHKH, ICHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHUSIM POCCUMCKUX MaT€MaTHUKOB
U POCCHMCKOM MATEMaTHYE€CKOW WIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTHKEHUU B
JIPYTUX HAayKax U MPUKIAIHBIX chepax;

rPa:kIaHCKOEe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN TpakJIaHUHA U Pea3alllui €ro
npaB, NMPEJICTaBICHUEM O MAaTEMAaTUUYECKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX



CTPYKTYp, SIBJICHUW, NPOLEAYp TpakJaHCKOro oOIecTBa (Hampumep, BbIOOpHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKHX MpOoOJeM, CBA3aHHBIX C
OPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUH HayKd, OCO3HAHHEM Ba)XXHOCTH
MOPaJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSITEIBHOCTU YUEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AakKTHBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HANPABICHHOCTH, OCO3HAHUEM BAaXXHOCTHM MAaTE€MaTHYECKOIO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HHM Uil YCHEIIHOW NpodhecCuOHATbHOM
JESTeIbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM HHJWBUIYaTbHON TPAeKTOPUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

ICTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K  3MOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/Jay, PEIICHUH, paCCyKIECHUU, YMEHUIO BHJIEThH
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOTI'0 MO3HAHUA:

OpUEHTalMeld B JEATENIbHOCTHU Ha COBPEMEHHYI0 CHCTEMY Hay4HbBIX
IpPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKA, MPHUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMAaTHMYECKOM HAyKM Kak c@epbl 4YeloBE4YeCKOU
NEATENBHOCTH, 3TalloB €€ PAa3sBUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHIIN3ALUH,
OBJIAJICHAEM SA3BIKOM MaT€MaTUKH W MaTEMaTUYECKOH KyJbTYpPOM Kak CpeICTBOM
NO3HAHUSA MHpaA, OBJAJACHUEM IPOCTEUIIMMH HABBIKAMHU HCCIEA0BATEIBCKOM
NEeSTENbHOCTH;

¢pu3nyeckoe BocnMTAHUE, (POPMUPOBAHHE KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO0 0J1arONOJTyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTE€MaTUYeCKHE 3HaHUS B HMHTEPECAX CBOETO
30pOBbsl,  BENEHHUsSI  3J0pOBOro  obOpa3a  KU3HM  (3I0pOBOE  MHUTaHHE,
cOQJIaHCUPOBAHHBIM  pEXUM 3aHATHM W  OTHbIXa, peEryisipHas (Qunyeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pedeKcHH, MPU3HAHUEM CBOErO IMpaBa
Ha OLIMOKY M TaKOTO e MpaBa JIPyroro 4eioBeKa;

JKO0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTalrel Ha PUMEHEHHE MAaTEMaTUYECKUX 3HAHUM JUI PELICHUs 3a/1a4 B
00J1acTU COXPAHHOCTU OKPYKAIOLIEeH cpefibl, IIIAaHUPOBAHMSI TIOCTYIKOB U OLIEHKH MX
BO3MOKHBIX TIOCJEACTBUN JJIsi OKpY’)Kalolled cpeabl, OCO3HaHHEM IJ100aIbHOIro
XapakTepa 3KOJOTHYEeCKUX MpoOsieM U MyTel X peleHus;

ajanTtangusi K M3MEHSIIOIUMCS YCJIOBHUSIM COLMAJIBHOW M TPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIETEHTHOCTHU Ye€pe3 MPAaKTUUYECKYIO JNEATEIbHOCTb, B TOM YHUCIE
YMEHUE YUUTHCS y APYTHUX JIOJEH, TPUOOPETaTh B COBMECTHOU IEATEILHOCTU HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyaMpoBaTh UAECH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHMU W
KOMIIETEHTHOCTEM, INIAHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyalUlO, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TpPeOYIOIUNA KOHTpPMEp, KOPPEKTUPOBATH



NPUHUMAEMbIC pEIICHUS W JeHCTBUSA, (POpMyIHpOBaTH W OIICHUBATH PUCKH H
NOCIIEACTBUA, POPMUPOBATH OMBIT.

MeTtanpeameTHbie pe3yJibTaThI:

B pesynprare oCBOCHHS MpOTrpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmero o6Opa3zoBanuss 'y oOygaromerocss ¢ 3[IP  Oyanyr cdopmupoBaHb
METaInpeIMETHbIE PE3yIbTaThl, XapaKTEPUIYIOUIUECS OBIAJCHUEM YHUBEPCAIbHBIMU

[T03HABaTEIILHEIMU JIEHCTBUSIMU, YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUAMHU U YHUBEPCATBHBIMU PETYJIATUBHBIMU JEUCTBUSMU.

OBaanenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NMO3HABaTEJbHBIMH
JIeliCTBUSIMMU

yCTaHABIMBAaTh  IMPUYUHHO-CICJACTBEHHbIE CBSI3M B  XOJA€  YCBOCHHS
MaTeMaTHYECKOTO MaTepuana;

BBISIBJISITH JACQPUIINT JAHHBIX, HEOOXOAMMBIX JIsi PEHIeHHS MOCTaBICHHOU
3a/1a4H;

C TOMOIIBI0 yUUTENST BBHIOMpATh CIMOCOO peIeHHs] MaTeMaTHYeCKOW 3ajadu
(cpaBHHMBaTh BO3MOXHBIE BAPUAHTHI PEILICHNUS );

NPUMEHATh ¥ TIPeoOpa3oOBbIBATH 3HAKM W CHMBOJBI B XOJ€ PEIICHUs
MaTEeMaTUYECKUX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE M JIaHHOE TIPH PEIICHUU MaTeMaTUYEeCKOM 3a/1auH;

NOHUMAaTh U WHTEPHPETUPOBATH HHGPOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
IpEeCTaBICHNUS;

WJUTIOCTPUPOBATH PelllaeMble 3a/1a4i TpaduueCKUMH CXEMaMH;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAITHIO.

MOHMMATh U UCIOJIb30BaTh MaTEMaTHUECKHUE CPEACTBA HAMIATHOCTU (TpaduKH,
aarpamMmbl, TaONMIbBI, CXeMbl W JAp.) I WUIIOCTPAlUK, WHTEPIpPETaIluH,
apryMeHTallnu.

OBiaeHHe  YHMBEPCAJIBHBIMH  Y4eOHBIMM  KOMMYHUKATHBHBIMH
AeCTBUSIMM:

OpPTraHM30BHIBATh yUe€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESATEIHHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOIIECCE PEIICHUS 3a7ad;

B3aMMO/IECTBOBATh M HAXOJUTh 00IIHE CIOCOOBI pabOoThI; paboTaTh B TPyIIIE:
HaXOIuTh OOIlee pelleHne U paspemarb KOH(QIMKTHI Ha OCHOBE COIJIACOBAHUSA
no3uiMii W yu€ta  HMHTEpPecoB;  cCiymaTh  naptHépa;  (HOpMyIUpOBaTh,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAIMYUU PA3HBIX TOYEK
3peHusl U pas3peuiarb KOH(JIUKTHI Ha OCHOBE Y4Y€Ta MHTEPECOB U IMO3UIUH BCeEX
YYaCTHUKOB,;

apryMEHTHPOBATh CBOIO MO3UIMI0 M KOOPAMHUPOBATH €€ C TMO3ULUAMU
napTHEPOB B COTPYAHMUYECTBE IMPH BHIPAOOTKE OOIIETO pEIIeHHs B COBMECTHOU
JeSITeTbHOCTH;

BBITIOJHATH CBOIO YacTh pPa0OTHI, JOCTUTATh KAaueCTBEHHOTO pe3yjbTaTa u
KOOPAMHHUPOBATH CBOU JCUCTBUSA C APYTUMHU WICHAMHU KOMAH/IbI,

OILICHMBATh KaY€CTBO CBOETO BKJIaJa B OOIINI TIPOIYKT.

OByaieHHe YHMBEPCAJIbLHBIMH Y4€OHBIMH PeryJsSTHBHBIMH JeHCTBUSIMMU:

CTaBUThH 1I€NH, BBIOMpPATh M CO3/1aBaTh AJITOPUTMbBI JUISl PEIICHUS YYEOHBIX
MaTEeMaTUYECKUX TPOOIIeM;



IUIAaHUPOBATh U OCYIIECTBIIATH JESATEIbHOCTb, HANPABJICHHYIO Ha pELICHUE
3a/1a4y UCCIIEeI0BATEIbCKOIO XapaKTepa.

dbopMynupoBaTh W YAEpKUBAThb Y4EOHYIO 3ajady, COCTaBIATh IUIAH U
MOCJICIOBATEIILHOCTh JICUCTBUM;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOANMbIE KOPPEKTUBBI;

KOHTPOJUPOBATh MPOIECC M  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKOil
NEeATEIbHOCTH;

aJIeKBaTHO OLEHUBAThb NPABWIBHOCTb MM OIIMOOYHOCTH BBIIOJIHEHUS
y4eOHON 3amauu, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOKHOCTH €&
peLIeHus;

CIMYaTh CHOCOO JNEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIBIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIUYMI OT 3TAJIOHA.

NPEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PELIEHUH y4eOHOMN
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYyeMbIH pe3yJbTaT
NEeSATENbHOCTH, OMPENEIATh MO3UTUBHBIE M3MEHEHHUS W HaIpaBieHUs, TpeOyrolue
nanbHee paboThl;

PEryJIUpOBaTh CIOCOO BHIPAXKEHUS YMOLIUA.

[IpenMeTHble  pe3ylbTaTbl  OCBOEHUS  OpOrpaMMbl [0  MaTEMAaTHUKE
IPEJICTaBIICHbI MO ToJaM OOyYeHHs] B paMKaX OTIEIbHBIX y4eOHBIX KypcOB: B 5—6
KJaccax — kypca «MaremaTukay, B 7-9 kiaccax — KypcoB «Aunredpa», «I eomeTpusi»,
«BepoaTHOCTh U CTATUCTHKAY.



PABOYAS ITPOITPAMMA YUYEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

Henn n3yyeHust yueOHOro Kypca

[IpuopuTeTHBIMU 1EISIMU O0yUEHUSI MAaTEMAaTHKE B 5—06 Kilaccax sIBJISIOTCSA:

" mpojoiiKeHUuE (HOPMHUPOBAHMSI OCHOBHBIX MATEMATHUYECKUX MOHATHH (YHCIIO,
BENTMYMHA, TeoMeTprueckas (urypa), o0ecrneynBalImuX MPEeeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00Pa30BaHMsI 00yUarOIINXCS;

" pa3BUTHE WHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYYarOIIUXCS C
3I1P, nmo3HaBaTeNbHON aKTUBHOCTH, UCCIENOBATEIBLCKUX YMEHNUW, UHTEpPECA K
M3YyYECHUIO MAaTEMATHKU;

* noaseneHue oOyuvaronmxcs c¢ 3[IP Ha pocTymHOM [Uisi HUX YpOBHE K
OCO3HAHHIO B3aMMOCBSI3M MaTEMATUKHU U OKPYKAIOIIETO MUPA;

" ¢opmupoBaHue (YHKIMOHAIBHON MAaTeMaTH4YeCKOW T'PAMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTUYECKUe OOBEKTHI B peabHBIX )KM3HEHHBIX CUTYAIHsIX,
OPUMEHATh OCBOEHHBIE YMEHHS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATH IOJYYCHHBIE PE3YyJbTaThl U OLEHUBAaTh HMX Ha
COOTBETCTBHUE PAKTUYECKON CUTYALIUU.

OcCHOBHBIE JIMHUU COAEpKAHUS Kypca MaTeMarTuku B S5—6 Kiaccax —
apudMeTnIecKas ¥ TeOMETPUIECKasi, KOTOPbIC Pa3BUBAIOTCS MapaUIeIbHO, KaXaas B
COOTBETCTBHM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT APYTroi, a B
TECHOM KOHTaKT€ M B3aUMOJIECHCTBUHM. TaKkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU aJIreOpbl U ONMHUCATENbHON CTATUCTUKU.

N3yuyenue apudmernueckoro Marepuana HaYMHAETCS CO CUCTEMAaTH3alud U
Pa3BUTHs 3HAHWWA O HATYPAJbHBIX YWCIIAX, IMOJYYEHHBIX B HaydaiabHOM wikoise. [Ipu
3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU U (DOPMUPOBAHHE HOBBIX
TEOPETUUECKNX 3HAHUN COYETAETCS C PA3BUTUEM BBIYMCIUTEIBHONW KYJIbTYpPBI, B
YACTHOCTU C OOy4Y€HHEM MPOCTEUIIUM MpUEéMaM NMPUKHUIKUA U OLEHKU PE3yJIbTaTOB
BbIUMCIIEHUN. M3ydeHwe HaTypallbHBIX YHUCEI NpoJoJbKaeTcss B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MMOHITUAMU TEOPUHU JIEITUMOCTH.

Jpyroii KpymHbIi 0J0K B COJEp>KaHUHM apu(PMETHUIECKON JTUHUU — TO JIPOOH.
Hauvano u3ydeHus oObIKHOBEHHBIX U JAECATUYHBIX JpoOeil OTHECEHO K 5 kiaccy. 1o
NEPBBIM ATall B OCBOCHHH APOOEH, KOT/aa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
uaesMH, TOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUECHUIO JECATUUHBIX IpOOEH, YTO LEIeco00pa3HoO
C TOYKM 3PEHUS JIOTUKM M3JIOKEHUs YUCIOBOM JIMHUM, KOTJA IpPaBWJIa JEUCTBUM C
JNECATUYHBIMU JIPOOSIMU  MOXHO OOOCHOBaTh YX€ W3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU JPOOSMHU. 3HAKOMCTBO C JIECSITUYHBIMHU
OpOoOsSIMU PAaCUIMPUT BO3MOKHOCTU JIJIsi IOHUMAaHUS OOYYaIOMIMMUCS MPUKIATHOTO
IIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUU APYTUX MPEIMETOB U IMPU MNPAKTUYECKOM
ucrnonb3oBanuu. K 6 kimaccy oTHec€H BTOpOM dTan B HM3ydYeHHHM ApoOeil, rie
IIPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U MpeoOpa3oBaHusi ApooOeid,
OCBOCHME  HOBBIX  BBIYMCIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYHCIICHUN, B TOM YHCIIe 3HAUCHHUI BBIPAKEHUM, COJEPIKAIINX U OOBIKHOBEHHBIC, U
JIECSTUYHBIC JPOOH, YCTAHOBIIEHUE CBSI3€H MEXIy HUMH, PACCMOTPEHHE TPHEMOB
pemieHus 3a7a4 Ha apobu. B Havane 6 kiracca MPOUCXOAUT 3HAKOMCTBO C TIOHITHEM
IIPOLICHTA.



OCc0OEHHOCTBIO U3YUYEHUS MMOJOKUTEIbHBIX U OTPULIATEIbHBIX YUCEI SIBIISIETCS
TO, YTO OHHM TaK)Xe€ MOTYT pacCMaTpUBATbCS B HECKOJBKO ATamoB. B 6 kmacce B
Hayaje H3ydeHUs Tembl «lloJIoKuTEnbHbIE U OTPULATEIBHBIE YWCIIAa» BBIIEISAETCS
noarema «lLlemple yucna», B pamMkax KOTOPOM 3HAKOMCTBO C OTPHULATEIIBHBIMHU
YucjlaMd M JIEUCTBUAMHM C TIOJIOKUTEIBHBIMM M OTPULIATENIBHBIMU  YHUCIaMU
IIPOMCXOJUT HAa OCHOBE COJEPKATEIBHOIO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYaIIUXCSl MPAKTHUYECKH CO BCEMH OCHOBHBIMHU MOHSATHSIMU
TEMbI, B TOM YHUCJI€ U C TpaBUJIAMU 3HAKOB TPU BBINOJTHEHUH apu(PMETHUIECKUX
neiictBuid. M3ydeHue palMoOHAIBHBIX YHCEJI HA 9TOM HE 3aKOHYHUTCS, a Oyjaer
OPOAOKEHO B Kypce anredpbl 7 Kilacca, YTO CTaHET CIEAYIOIIMM MPOXOJ0M BCEX
NPUHIUNHAIBHBIX BOMPOCOB, TEM CaMbIM pa3eieHUE TPYAHOCTEH obJeryaer
BOCIPHATHE MaTepuaja, a paclpeleleHue BO BPEMEHH CIIOCOOCTBYET HPOYHOCTH
IprUOOpETaeMbIX HABBIKOB.

[Ipn 00yyeHUHM pElIeHHIO0 TEKCTOBBIX 3alad B 5—6 Kjaccax HCHOJb3YHOTCS
apupmeTnyeckue NpuémMsl perieHus. TeKkcToBble 3aauu, pelaeMble Ipu 0TpaboTKe
BBIYMCIIUTENBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMaTPUBAIOTCA 3aJa4 CIEAYHOLIUX
BUJIOB: 3a/Jlayd Ha JBWXKEHUWE, HA YacTH, Ha T[OKYINKH, Ha paldoTy H
IIPOU3BOJIUTEILHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS W mpomnopuuu. Kpome Toro,
oOyyJaromecsi 3HaKOMSTCS C MpUE€MaMH pelieHus 3ajad nepeObopoM BO3MOKHBIX
BapUAHTOB, ydarcs paboTtaTh ¢ mHOpMaIKel, mpencTaBieHHoN B (opme Tadiuil
WJIN AUarpaMm.

B paboueii mporpamme mnpeaycMOTpeHO (HOpPMHUPOBAHHE IMPOINEAEBTUUECKUX
anredpandeckux TpeACTaBleHU. bykBa Kak CHMBOJI HEKOTOPOTO 4YHCIA B
3aBUCHMOCTH OT MAaTE€MAaTHYECKOIO0 KOHTEKCTa BBOJIWTCS IOCTENEHHO. bykBeHHas
CHUMBOJIMKA IUPOKO HCIIONB3YETCS MPEXKE BCETO IS 3alMCH OOIINX yTBEPKACHUN
U MPEUIOKEHUHM, POpMYII, B YACTHOCTH ISl BBIYUCIEHUS T€OMETPUYECKUX BEITUYMH,
B KQUECTBE «3aMECTUTENS» YHUCIIA.

B kypce «Marematukn» 5—6 KIaccOB MPEACTABICHA HArJISHAS T€OMETPHS,
HampaBJIeHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHMs, M300pa3UTENbHBIX YMEHUH. ODTO BaXHBI 3Tanm B M3yYECHUU
F€OMETPUHU, KOTOPBIA OCYHIECTBIIIETCS HAa HArISJHO-NPAKTUYECKOM  YPOBHE,
OonmHpaeTcsd Ha HarAHO-00pa3HOe MbIIUIeHHe oOywaromuxcs. bounbiias poib
OTBOAMUTCS MPAKTUUYECKON JEATEIBHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C TEOMETPUYECKUMH (UTYypaMu Ha IUIOCKOCTH U B
POCTPAHCTBE, C WX MPOCTEUIIMMHU KOH(MDUTYpalMsIMH, ydaTcs HM300pakaTh WX Ha
HEJTMHOBAHHOW M KJIeT4aToi Oymare, paccMaTpHUBAIOT UX MPOCTeHIne cBoicTBa. B
IpOLECcCe W3YUYEHUs] HAIJISIIHOW T€OMETPUN 3HAHMS, MOJYyYEeHHbIE O0OYyYaroIIMMUCS B
Ha4yaJIbHOM IIKOJIE, CACTEMAaTU3UPYIOTCA U PACILIAPSIIOTCS.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax H3Yy4yaeTcss WHTErPUPOBAHHBIM
npeamer «MaTemaTuka», KOTOpBIM BKIOYaeT apupMETUYECKU Marepuan Hu
HATJIAJIHYI0O TEOMETPUIO, a TakKe TMPONEACBTUUECKUE CBEICHMS U3 alureOphl,
AJIIEMEHTHI JIOTUKHU U Ha4aJla ONUCATENIbHON CTATUCTUKH.



VY4eOHblll TUIaH HA U3yYEHHE MAaTeMaTUKU B 5—6 Kiaccax OTBOAMT HE MEHee 5
y4eOHBIX YacCOB B HEJNIENIO B T€UEHUE KaXXJ0ro roja oOyuyeHus, Bcero He meHee 340
y4eOHBIX YacOB.

COJIEP)KAHUE YUEBHOT'O KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYUYEHUS)

5 KUIACC

HatypaJjbHble 4ncjia v HYJIb

Harypanbnoe umcno. Psg narypanbubix uucen. Yuciao 0. M3o0paxenue
HATYypaJbHBIX YUCEJ TOUKAMU HA KOOPJIUHATHOMN (YUCIOBOM) MPSIMOIA.

[lozunMonHass cucrema cyucieHus. *Pumckas Hymepamuss Kak MOpuMep
HEMO3UIUOHHON CUCTEMBI curcieHus* !, JlecaTHUHas CHCTEMA CUMCIICHHS.

CpaBHEeHUE HaTypalbHBIX YHUCEJ, CPABHEHHE HATYpaJbHBIX UYHCENI C HYJEM.
Crnioco6sl cpaBHeHUs. OKpyTIIeHHE HATYypaTbHBIX YUCEN.

CnoxeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MpPHU CIOXEHUH. Boriuntanue
KaK JeiicTBHE, OOpaTHOE CIOKEHWIO0. YMHOXCHHE HATypaJbHBIX YHCEN, CBOMCTBA
HYJI U €UHUIIBI IPU YMHOXKECHHH. [[eneHune kak nercTBre, 00OpaTHOE YMHOKEHUIO.
KommionenTel  peiicTBui, CcBsi3b  Mexay Humu. [IpoBepka  pe3ymnbrara
apupmeTnuyeckoro jgerctBus. llepemecTuTeNbHOE U COUYETATENIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHMSI U YMHOXKEHHUSA, *paclpelieIUTeNIbHOe CBOMCTBO (3aKOH)
YMHOKEHHUS .

Ucnons3oBanre OykB Jyisi 0003HAYEHUS HEU3BECTHOI'O KOMITIOHEHTA M 3alKCH
CBOMCTB apu(METHUUECKUX JACHCTBUM.

*[lenuTenn W KpaTHble uucia®, pasjokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHble uncia. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ ocTaTKOM.

Crenenb ¢ HaTypaJbHbIM MOKa3aTeJeM. 3alKCh YHCIA B BHUIAE CYMMBI
Pa3psIIHBIX CIaraéMbIX.

UucnoBoe BbIpakeHUE. DBplUMCICHHE 3HAYEHWM YHCIIOBBIX BBIPAXKCHUM;
MOPSOK  BBINOJIHEHUS  JeWcTBUM.  Mcmonp30oBaHWE  NMpPU  BBIYHMCIEHUSX
NEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS,
*pacrpeneauTeIbHOr0 CBOMCTBA YMHOXKEHUS ™.

Apodu

[IpencraBienrie o JpobW Kak Ccrocobe 3amucu 4YacTH  BEJIUYHUHBI.
OObikHOBEHHBIE ApoOH. [IpaBuiabHBIE W HempaBWiIbHbIE IpoOu. CMmeniaHHas JIpoOb;
NpeACTaBICHUE CMEIIAaHHOW ApoOM B BHUJIE HENPABWIHHOM JpOOM W BBIICIICHHE
[EeJIOM YacTW 4ucia U3 HempaBWiIbHOU JpoOu. M3o0paxeHue apobedt ToukamMu Ha
quciaoBoi npsmoit. OcHOBHOE cBOMCTBO aApoou. *CokparmieHnue napooeit. [Ipusenenue
IpoOu K HOBOMY 3HameHaTelnto *. CpaBHeHUE APOOEH.

CrnoxxeHre U BbIYMTAHUE JIpoOel. YMHOXKEHUE U JeJeHne ApoOeii; B3auMHO-
obpartnbie qpobu. *HaxokaeHne 9acTu 1eJI0T0 U I[EJI0TO 0 €ro YacTu *.

Hecsatuunas 3amuchk apoOeit. [lpencraBieHue necaTUYHOW JpoOU B BUIE
O0OBIKHOBEHHOU. M300pakeHne AECATUIHBIX IpoOel TOUKaMHU Ha YUCIOBOW MPSIMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue ACUCTBHUS C JIECATUYHBIMU JApoOsiMu. *OkpyrieHue

' 3neck u manee * *0003HAYEHBI TEMBI, H3YUYEHUE KOTOPBIX IIPOBOJMTCA B O3HAKOMUTEIBHOM IuIaHe. [lemaror
CaMOCTOSTEBHO OTPEIeNsIeT 00beM H3y4aeMOro MaTepuara.



JNECATUYHBIX ApoOen™.

Peienue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apudMeTHYEeCKUM crocobom. *Pemenue
JOTHYECKHX 3amad. Pemenune 3amad mepeOOpoM BCEeX BO3MOXKHBIX BapHAHTOB*.
Hcnonb3oBaHue Mpy pelieHnu 3a/1ay TabJIuIl U CXEM.

Pemenue 3amay, cojepkamux 3aBUCHMOCTH, CBSI3bIBAIONINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJTUYECTBO, CTOUMOCTh. ETMHUIIBI U3MEpEHUS:
Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHU, CKOpPOCTU. CBsI3b MEXAy €AMHHULIAMU
U3MEPEHMSI KaXK/10M BETMUHMHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienne qaHHBIX B BUE TAOIUI, CTOJIOYATHIX JUArPaAMM.

Harasignasi reomerpust

Harnsgaele npencraBienuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yroJjl, JJOMaHas, MHOIOYTOJIbHUK, OKPY’KHOCTb, Kpyr. Yroi. IIpsamon,
OCTPBIH, TYNION U Pa3BEPHYTHIE YIJIBI.

JlnnHa OTpe3ka, MEeTPUYECKUE €IWHUIBI JJIMHBL. JlTMHA JIOMaHOW, TepUMETp
MHOTOYTOJIbHUKA. MI3MepeHne u IoCTpOeHUE YIIIOB C TIOMOIIBIO TPAHCTIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
IPsIMOYTOJILHUK, KBaJIpaT; TPEYyTOJIbHUK, *0 paBeHcTBE Puryp ™.

N3obpaxxenne ¢uryp, B TOM uuclie Ha KiaetdaTor Oymare. *IlocTtpoeHue
KOH(MUTypanuii U3 4YacTed MpsIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KIIETYATOM
Ooymare*. Vcnonbp3oBaHre CBOMCTB CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaIpaTa.

[lnomans mNpPSIMOYTONbHUKA ¥  MHOTOYTOJBHUKOB, COCTaBIEHHBIX W3
NPSIMOYTOJILHUKOB, B TOM 4Yucie (uryp, m300pakEHHBIX Ha KJIET4aToOl Oymare.
Ennaunner usmepenus mioniaau.

*Harnsaueie mpeacTaBieHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOIbHBIN
napajjieienunesn, KyoO, MHOTOTPaHHHKH. N3ob6paxenue MPOCTEHIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamienenunena. Co3naHue Mojeneu
MHOTOI'PaHHUKOB (U3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U JIp. ).

*OO0bEM TPAMOYTOJBHOIO Mapajiiesnenumena, kyoda. EnuHuiel uzmMepeHus
o0OBéMa*,

6 KIIACC

HartypajabHblie yucia

Apudmernueckre NEHUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YHCIAMHU.
YucrioBble BBIpaXKEHUS, MOPSAOK ACUCTBUH, UCTIOJb30BaHUE CKOOOK. Mcnonb3oBanue
IIPU BBIYHUCICHUSX IEPEMECTUTEIBHOIO U COYETATEIbHOTO CBOWCTB CIOKEHHUS U
YMHOXXEHHUSI,  *paclpeleIuTeIbHOTO  CBOWCTBAa  yMHOXeHus.™  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIE Yncia; *HAMOOIBIMI OOIIUI AENUTETh U HAaUMEHBIee
oOmree kpaTHoe. [lenmMocTh CyMMBI M pOu3BeACHMS *. JIeIeHne ¢ OCTaTKOM.

J{poon

OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JApOOHM, COKpallleHUE IpoOeil.
CpaBHeHue U ynopsaoyuBaHue apooOei. Pernienue 3amady Ha HAXOXKJIEHHE YacTH OT
IEJOro W IEeJoro Mo ero yactu. JIpoOHoe dYuciao Kak pe3ysbTaT JeJICHHUS.
[IpencraBienune necsITUYHON poOU B BUAE OOBIKHOBEHHOUN APOOM M BO3MOMKHOCTH



IPEICTaBICHUs. OOBIKHOBEHHON ApoOM B BHJIE JecCATUYHOU. [lecaTuunbie npodu u
MeTpHuuYecKas cucreMa mMep. ApudMeTrnuecKkre ACHCTBUS U YKCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOueHWW. *Macmra®*, mponopius.
[IprmeHeHre MPONOPLM IPU PELICHUH 3a1a4.

[Tonarue npoueHTa. Beruucienue nporeHTa OT BEIWYUHBI U BEJIMYUHBI 10 €€
IPOLIEHTY. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amau Ha
IIPOLEHTHI. BripaxkeHne OTHOIEHUS BETUYHMH B IPOLEHTAX.

ITos0:kuTENBHBIC M OTPULATEIBHbBIC YHCJIA

[TomoxkutensHbie W OTpHUIlaTENbHbIE uHcha. Llenbie ymcnma. *Momyns umcna,
reoMeTpuyeckas HHTepHnpeTanuss Moxaynsa uucna*. M3o0paxenue uyucen Ha
KOOPJMHATHOMN NpsMON. *HucaoBbIE MPOMEXKYTKH *.

CpaBHeHne unceln. ApHpMETHYECKHE JAEUCTBUS C MOJIOKHUTEIbHBIMA U
OTpULIATEIbHBIMHU YHCIAMU.

[IpssiMmoyrosibHast cucTeMa KOOpJAMHAT Ha IIockocTH. KoopauHaThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek M (uryp Ha KOOpAMHATHOM
IJIOCKOCTH.

bykBeHHbIEe BbIPaKeHUA

[Ipumenenue OyKB JJis 3alIMCH MAaTEMATHUYECKUX BBIPAKEHUN U MPEI0KEHUN.
CpoiictBa apudmeTnueckux JedcTBUA. *ByKBEeHHBbIE BBIPDRKEHHS M YHCIOBBIC
HOJICTAHOBKHU.* DByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHUWE HEU3BECTHOTO KOMIIOHEHTA.
dopmyibl; GopMyIIbI IEPUMETPA U TUIOMIAAN MPSIMOYTOIbHUKA, KBaapara, *00béMa
napayjiesienunena u kyoa*.

Penienne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3a7a4y  apu(METHUECKHMM crocoboMm. *Pemenue
Joruyeckux 3aad. Pemenue 3amay nepeOopoM BceX BOZMOKHBIX BAPUAHTOB. *

Pemenne 3amau, coaepXamuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1IEHA, KOJUYECTBO, CTOUMOCTh; POU3BOIUTEIBHOCTD,
BpeMsi, 00b€M paboThl. EquHUIBI M3MEpeHHus: Macchl, CTOMMOCTH; PACCTOSHMS,
BpeMEHH, CKOPOCTU. CB3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0i BEIIMYUHBI.

Pewienne 3amay, cBA3aHHBIX C OTHOLIEHUEM, MPONOPLIMOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTaMU; pEIICHUE OCHOBHBIX 3a7a4 Ha JPOOU U MPOIEHTHI.

*Ol11eHKa ¥ PUKHUKA, OKPYTJICHHE pe3ysibTaTa™.

*CocrtapiieHre OyKBEHHBIX BBIPAKEHUH MO YCIOBHIO 3a/1a4u *.

[IpencraBieHre AaHHBIX C MOMOIIbI0 Tabmul u auarpamMMm. CronOuaTsie
JUarpaMMBbl: YTEHUE U IOCTPOECHHE. YTEHHE KPYTrOBBIX IHArpamM.

Harasignas reomerpust

Harnsigaele npencraBienuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, YroJ, JOMaHasi, MHOTOYTOJIbHHUK, YETBIPEXYTOJbHHUK, TPEYTrOJbHUK,
OKPYKHOCTb, KPYT.

*B3zauMHOE pacnoyioKeHUEe ABYX MPSAMBIX Ha IUIOCKOCTH, MapajlielbHbIe
npsiMble, TMEpPHNEHIUKYISIpHbIE TpsiMble™. M3mepeHune pacCTOSHUN: MEXKIY JBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJTMHA MaplIpyTa Ha KBAJPaTHOU CETKeE.

N3mMepeHne W NOCTpPOEHHE YIJIOB C MOMOIIBIK TpaHcHnopTupa. Bunbl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIN, TyHOYTOJIbHBIH;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPBHI
YEeTBIPEXYTOJBHUKOB. [IpsSAMOYronbHUK, KBaJIpaT: HCIOJIb30BAHHE CBOMCTB CTOPOH,



yrioB, auaroHaned. *M3o0paxkeHue reoMeTpuyecKUX (UIyp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJNb30BAaHUEM LHMPKYJS, JHUHEHKH, YTrOJdbHUKA, TpaHCHoOpTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp wmHoOroyrosbHuka. IlonsTue tomanun QUIypbl; €IUHHULBI
u3Mepenus momanu. [Ipubmmwkénnoe naMepenue mwionaan Guryp, B ToM 4ucie Ha
KBajapaTHON ceTke. * [lpubnmxEHHOE H3MEpEeHUE MJIMHBI OKPY>KHOCTH, TUIOMIAAN
Kpyra*.

*CUMMeTpusi: LEHTpaJibHas, oceBasl M 3epKaibHas cummerpuu. Iloctpoenue
CUMMETPUYHBIX UTYD *.

*Harnsanueie peICTaBICHUS 0 IPOCTPAaHCTBEHHBIX durypax:
napajuienenunen, Ky0, mnpu3Ma, NUpaMHaa, KOHYC, LHMIMHAp, map u cdepa.
N3o6paxenune mpocTpaHcTBeHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOrpaHHHUKOB,
munHApa U KoHyca. Co3maHue Mojzened NpOoCTPaHCTBEHHBIX ¢uryp (u3 Oymarw,
IPOBOJIOKH, TIACTUIIMHA U JIP.).

[Tonarue oOBéMa; eauHUIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIHHOTO
napajuienenunena, Kyoa*.

IINTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU S ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue yuyebHoro kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOW IIKOJIbI
JOJKHO 00OecrneunBaTh JOCTHXKEHHE CIEAYIOIIMX MPeIMETHBIX 00pa3oBaTeNbHbIX
pE3yIbTATOB:

5 KUIACC

Yuciia ¥ BBIYUCTICHUA

OpueHTUpOBaThCS B TOHATUAX U ONEPUpPOBATH Ha 0a30BOM YypOBHE
TEPMUHAMH, CBS3aHHBIMM C HATypaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH MU
JECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M yHOPSANOYMBATH HATypaJbHbIE YHCIA, CpPaBHUBATh B
MPOCTEUIIHNX CITydasix OOBIKHOBEHHBIE APOOH, IECATUYHBIC IPOOH.

CooTHOCUTh  TOYKY HAa  KOODAMHATHOM  (YMCIIOBOM)  TOpsIMOM  C
COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATypaJbHbIE YHCIa TOYKAMH Ha
KOOPAMHATHOM (YUCIIOBOM) IPSIMOM.

BeimonasaTh  apudmeTndeckue JEHCTBUS C HATypalIbHBIMH YHUCIAMHU, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrInonHATs NpOBEPKY, NPUKUIKY PE3YJIbTaTa BEIUUCICHUI.

OKpyTJIsTh HaTypaJibHBIE YKCIIA.

Pemienne TekCTOBBIX 32124

Pemiath TekcToBble 3a7auu  apu(PMETHUUECKUM CIIOCOOOM U C TMOMOIIBIO
OpraHU30BaHHOTO KOHEYHOIro TIepedopa BCEX BO3MOXKHBIX BapUaHTOB (Mpu
HEO0OXOIMMOCTH C HAIIPABJISIIOLIEH TOMOIIBIO).

Pemate 3amauu, copaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PACCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIPU HEOOXOIMMOCTH C
UCIIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITUN).

Hcnonb30BaTh KpaTKUE 3aIUCH, CXEMbI, TAOIUIBI, 0003HAYEHUS TPU PEIICHUN
3ajad.



[Toyb30BaThCsl OCHOBHBIMH €UHHUIIAMH W3MEPEHUS: TICHBI, MAaCChl; PACCTOSIHUSA,
BPEMCHH, CKOPOCTH; BBIpAXKaTh OJHHM CIUHUIIBI BEJIMYUHBI dYepe3 npyrue (mpu
HEO0OXOIMMOCTHU € OMOPOM Ha CIIPABOYHYIO HH(OPMAILIHIO).

N3Bnekats uH(OpManuio, MNpeACTaBICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpaMMe, HHTEpPIPETUPOBATh MPEACTABICHHbIE JTAHHBIE, UCIOJIb30BaTh JAHHBIC
IIpY pelIeHUH 3a/1a4.

Harasignas reomerpust

[Tonb30BaThCA T€OMETPUYECKUMH TOHATUAMH: TOYKA, TpsiMasi, OTPE3OK, Jyd,
yTOJI, MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEIMUX GopMy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOJUMOCTH MO BU3YAIBHOW OIOPE,
CBSI3aHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ, BEpIINHA,
CTOpPOHA, IMarOHaJIb; C OKPY’KHOCTBIO: pauyC, TMaMeTp, LIEHTP.

N300pakaTh W3ydeHHBIE TeOMETpHUecKre (Urypsl Ha HEIMHOBAHHOW U
KJIETYaTON Oymare ¢ MOMOILbIO TUPKYJIS U TUHEUKH (TI0CJIE COBMECTHOI'O aHAIN3a).

HaxonuTh UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO
JUHENKHU, CTPOUTH OTPE3KU 3aJaHHOU [UJIMHBI, CTPOUTH OKPY>KHOCTh 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIBHHUKA, KBaApaTa IS UX
MOCTPOECHUS, BEIYUCIICHHUS TIJIOMIAU U TIEPUMETPA.

Beruucnsate mepuMmeTp HW  IUIONIAAb KBajapaTa, NPSIMOYTOJIbHHUKA, (QUTYP,
COCTABJICHHBIX W3 TMPSIMOYTOJILHUKOB, B TOM 4Hcie GUTYp, H300paXEHHBIX Ha
KJIeTYaToON Oymare.

[Top30BaTHCS OCHOBHBIMH METPUYCCKUMU EAMHUIAMU W3MEPEHUS JJINHBI,
TUTONIAAM; BRIpAXKaTh OJHU €IUHUIIBI BEIMYUHBI yepe3 Apyrue (Ipu HeOOXOAUMOCTH
C OTIOPOM Ha CMPABOUYHYIO0 UHPOPMAIIHUIO).

Pacno3naBate  mapasuienenunen, KyO, HCIOJb30BaTh  TEPMHUHOJOTHIO:
BEpIIMHA, peOpo IrpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapallesenumea, Kyoa.

Breruucnare 00bEM KyOa, mapaiienenurena Mo 3aJaHHbIM U3MEpEeHUsiM (C
OMOpOM Ha aJIrOpUTM Y4YEOHBIX ICHCTBUM), MOIB30BATHCS EAUHUIAMU H3MEpPEHUS
00béMma.

PemaTte HecJOXHBIE 3aJayd Ha M3MEpPEHHUE T'C€OMETPUYECKUX BEIUYMH B
MPAKTUYECKUX CUTYaUsiX (IpH HEOOXOUMOCTH C BU3YyaIbHOU OTIOPOiN).

6 KIIACC

Yucaa 1 BBIYUCTCHUSA

OpueHTHpOBaTbCSI B TOHATHSIX M ONEPUPOBATh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBS3aHHBIMH C Pa3IUYHBIMM BHJIAMH YHCET M CIOCOOAMHU HMX 3aIluCH,
NEPEXOAUTH (€CITU ATO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIHCH YnCia K APYTOH.

CpaBHUBaTh W YIOPSIOYMBATH IIEJIbIC YKCIIA, OOBIKHOBEHHBIE M JICCATHUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HBIX 3HAKOB.

Brinonuars apudpmMeTrndeckue ASHCTBUS C HATYpaIbHBIMU U IEJIBIMU YUCIIAMU,
OOBIKHOBEHHBIMU U JICCATUYHBIMU IPOOSIMU, MOJOKUTEIbHBIMA U OTPULIATEIIbHBIMU
YUCJIaMU.

Brruncnars 3Ha4€HUST YUCITIOBBIX BBIPAXKEHUM, BBITIOJHATH MIPUKUAKY U OLICHKY



pe3yJibTaTa BBIYMCICHUH; BBINOJIHATh NPeoOpa3OBaHUsl YMCIOBBIX BBIPAXKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEUCTBHM.

COOTHOCUTh TOUYKY Ha KOOPJIWHATHOW NPSAMONM C COOTBETCTBYIOUIUM €H
YUCJIOM U U300pa)kaTh YKCiIa TOUKaMU Ha KOOPAUMHATHOM MPSMOM, HAXOUTh MOJIYJIh
qyucia.

COOTHOCUTH TOYKH B MPSMOYTOJBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMMU
3TOU TOYKH.

OkpyTisaTh 1eNble 4YKclia U JAECATHYHbIE ApoOu (To oOpasily), HaXOAHTh
PUOTHNKEHUS YHCEIL.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUS

OpueHTUpoOBaThCS B TOHSATUAX U ONEpUPOBATh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSI3AHHBIMU C 3allUChI0 CTENEHU YMCIIa, HAXOJUTh KBajpaT U KyO
YUCa, BBIYUCIATH 3HAYEHUS MNPOCTEUINNX YHUCIOBBIX BBIPAKEHUH, COACpPKAIIUX
CTETICHMU.

[Tonp30BaThCA MpU3HAKAMU ACITUMOCTH (TIPU HEOOXOJAMMOCTH C OMOpPON Ha
QJITOPUTM MPaBUIIA), PACKJIa/IbIBATh HATYPAJIbHBIC YHCIIA HA TTPOCTHIE MHOXKHUTEIH.

*[Tonp30BaThCst MACIITA0OM *, COCTaBJIATH IPOIIOPIIMM U OTHOIIICHHUSI.

Hcnonb3oBaTh OYKBBI 11 0003HAYEHUs YMCENl MPU 3alUCU MATEMaTUYECKUX
BBIDAKEHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKEHHUH,  OCYIECTBISA
HE0OXO0MMbIE TIOJCTAHOBKM U TpeoOpa3oBaHus (C OMOPOM Ha alroOpuTM y4eOHBIX
JEUCTBUM ).

Haxonuts Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TekcTOBBIX 33124

Pemate MHOTOIIAroBhie TEKCTOBBIE 3a7au apu(PMETHUECKHUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IUIAH.

Pematp MPOCTEUIIINE 3a71a4u, CBSI3aHHBIE c OTHOILLIEHUEM,
MPONOPIUOHAIBHOCTBIO BEIUYMH, MPOIIEHTAMHU; pellaTh TPU OCHOBHBIC 33/1aud Ha
JIpOOU U MPOIEHTHI.

Pemate 3amauu, cojaepkalue 3aBUCUMOCTH, CBS3BIBAIOIIAE BEJIMYMHBI:
CKOpOCTb, BpeMsH, paccTosiHue, LICHA, KOJINYECTRBO, CTOMMOCTb;
MPOU3BOAUTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3Ys apuDMETHUECKHUE
NEUCTBUS,  OLEHKY, TMPUKUAKY;  IOJb30BaTbCd  €AUHULIAMH  M3MEPECHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnsiTh OyKBEHHBIE BHIPAXKCHHS IO YCIOBHUIO 337]a4H MOCIE COBMECTHOTO
aHaau3a.

W3Bnekats wmH(pOpMaNMio, MPEACTABICHHYIO B Ta0iuIlaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KpPYyroBOMl JuarpaMMmax, WHTEPIPETUPOBATh MIPEACTABICHHBIE
JAHHBIC; UCIIOJIBb30BATh JAHHBIEC MPU PEIICHUN 3a]1a4.

[IpencraBisaTh MHGOPMALMIO C MOMOILBIO TAOJHILI, JIUHEMHOW M CTOJI0YATON
Juarpamm.

HarasaHnas reomerpus

[IpuBomuTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, HUMEIOMUX (hopmy
U3YUYEHHBIX T'E€OMETPUYECKUX TUIOCKUX W TMPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX (QUTYP.

N300paxxath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEIMHOBAHHOMN
U KiIertyatol Oymare U3y4YeHHbIE IIJIOCKME T'E€OMETpUYecKre (QUrypel H
KOH(UTYpalui, CHMMETPUYHBIC (DUTYPHI.



NmeTs mnpencraBiieHHE O TEOMETPUYECKUX TMOHSTHUSX: PaBEHCTBO (uryp,
CUMMETpUSI, OCb CAMMETPHUHU, LIEHTP CUMMETPHHU.

HaxoauTe BeTWYUHBI YIJIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 33JIaHHOM BEJIMYMHBI, MOJb30BATHCA IMPU PEIICHUM 3a7ay TpajyCHOM Mepou
YIJIOB; pacliO3HABATh HA YEPTE)KAX OCTPBIU, MPSIMOU, pa3BEPHYTHIN U TYTION YIJIbI.

Beluncnarh MIMHY JOMaHOM, NEPUMETP MHOTOYTOJbHHKA, IOJIb30BATHCS
€IUHULIAMU U3MEPEHUS JJIMHBI, BBIPAKATH OJTHH €IMHUIBI U3MEPEHUS UIMHBI Yepes
IpyTHe.

Haxoaute, ucnonb3ysi 4epTEKHbIE HUHCTPYMEHTBI, PACCTOSIHUS: MEXKY JIBYMsI
TOYKaMH, OT TOUKHU JI0 OPsIMOM, IJIMHY ITyTH HA KBAJPATHOU CETKE.

Beraucnsate  miomane  (GUryp, COCTaBICHHBIX U3  MPSMOYTOJIBHHUKOB,
UCIIOJIb30BaTh pa3OreHne Ha MPSMOYTOJIBHUKH, Ha PaBHBIC (UTYpHI, JOCTPAUBAHUC
10 TPSMOYTOJIbHUKA; MOJIb30BATHCSI OCHOBHBIMHU €IMHUIIAMU U3MEPEHUsI TUIONIAIN;
BbIpakaTh OJIHU €JIMHUIIBI U3MEPEHUS TUIONMIAAN Yepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OMOPOM Ha CIIPABOYHYIO HH(POPMALIHIO).

Pacno3naBaTh Ha MOJENAX W M300paXEHUSAX NUPaAMUIy, KOHYC, LHJIUHIP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakats Ha KiIeT4yaTOM Oymare nMpsMOYTOJIbHBIN Mapaieenunes.

Boruucisats 00b€M MpSIMOYTOJBHOTO Mapajuiesienumnesa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMH U3MEpPEHUs] 00BhEMA; BRIPAXKATh OJHU €IUHUIBI U3MEPEHUS
00BéMa yepe3 apyrue (C ormopoi Ha CIIPABOYHYIO HHPOPMAIIHIO).

Pemiate HecnoxHbIE 337a4M HA HAXO0XJICHUE TE€OMETPUYECKUX BEJIMYHMH B
MPAKTUIECKUX CUTYausiX (IpH HEOOXOUMOCTH C BU3YyaIbHOU OTIOPOiA).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPAy». 7-9
KJIACCBbI
Hean u3yyeHus y4eOHOro Kypca

AnreOpa sBIsIETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0OecrieuynBaeT H3y4Yy€HHWE IPYTUX [UCLUUIUIMH, KaK E€CTECTBEHHOHAYYHOIO, TaK MU
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHUE HEOOXOAMMO JUIsl MPOAOKEHUST 00pa30BaHUS
U B TIOBCETHEBHOW >Xu3HU. Pa3Butue y oOydarommxcs HAy4YHBIX MPEICTABICHUN O
IPOUCXOKICHUN
U CYIIHOCTH alreOpandecKkux aOCTpakKIuii, CocoOe OTPaKECHHS] MAaTeMaTHYEeCKOM
HAYKOW SIBIEHWW W TPOIECCOB B MPUPOJEC W OOIIECTBE, POJIU MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM TIO3HAHUHU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAYECTB MBINIJICHUS, HEOOXOIUMBIX ISl aanTalid B
COBpeMEHHOM Iu(dpoBoM oO1mecTBe. M3yuenue aireOpbl €CTECTBEHHBIM 00pa3om
oOecrieunBaeT  pa3BUTHE  yYMEHHUS  HAOMOMaTh,  CpaBHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JEHUCTBUSI U BBIBOABI, (POPMYIHPOBATH
yTBepkaeHud. OcBoeHue Kypca anreOpbl oOecreyuMBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUS OOYYalOIUXCSi: OHU UCHOJIb3YIOT JCAYKTHBHBIE W WHIYKTHBHBIC
paccykneHus, oO0O0OIIeHHe M KOHKPETH3alluio, abCTparupoBaHHE W AHAJIOTHIO.
OOydeHue anreOpe MpeanosaraeT 3HAYUTCIBHBIM O00BEM  CaMOCTOSITEIBHOM
NESTENHPHOCTH  OOYYalOIIMXCSA, TIOITOMY CaMOCTOSATEIbHOE pEIIeHHe 3ajad
€CTECTBEHHBIM 00pa3oM SBJISIETCS pealu3areil eaTeTbHOCTHOTO IPUHIINATIA
0o0yueHus.



B cTpykType mporpamMmbl y4eOHOTO Kypca «AsreOpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEP)KATEIBbHO-METOANYECKUE JUHUMU: «Yucna u
BBIYUCIICHUS»; «AJITeOpavyecKue BBIPAKCHUS»; «YPaBHCHUS U HEPABEHCTBAY;
«Dynkun». Kaxaas u3 3Tux coaepxkarelbHO-METOAUUYECKUX JTMHUI Pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3YyYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasch U
B3aMMOJICUCTBYS C JAPYTUMH €ro JUHUSIMU. B Xoje m3ydeHus kypca oOyyaromumcs
INPUXOJIUTCS JIOTUYECKH PACCyXIaTh, HCIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIMI
S3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIOYHTH B MPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jieibl MATEMATHIECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIMIUMHCS  OCHOB  YHHBEPCAIBHOTO
MaTEMaTUYECKOTO  s3bIKa. TakuMm  oOpa3oMm, MOXXKHO  yTBEpXKIaTh, dYTO
COZIEpKATEIIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «AnredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanue nmHUM «Yucma W BBIYKCICHUSD CIYKUT OCHOBOW ISt
JTaTbHEUIIer0 M3y4YeHUs MATeMaTHUKH, CHOCOOCTBYET Pa3BUTHUIO y OOYYArOIIUXCS
JIOTUYECKOTO MBINLICHUs, (POPMUPOBAHUIO YMEHHUS TOJIL30BAThCS JITOPUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTHUUYECKHUX HABBIKOB, HEOOXOAUMBIX ISl TTOBCEIHEBHOMN
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIIBHBIMU U
UPpALMOHATBHBIMU YUCIaMU, (POPMUPOBAHUEM MPEACTABICHUN O JEHCTBUTEIHHOM
yucje. 3aBepIICHUE OCBOCHHUS YMCIOBOW JMHUMA OTHECEHO K CTaplieMy 3BEHY
obmero oOpa3oBaHus.

ConeprkaHue IBYyX alreOpandecKuX JTUHUN — «ANTeOpandecKue BBIPAKECHUS
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYHAFOIIMXCS
MaTeMaTU4YeCKOro anmnapara, HEOOXOAMMOro Il pelIeHUs 3ajlad MaTeMaTHKH,
CMEXHBIX NPEAMETOB M IMPAKTHUKO-OPUEHTHPOBAHHBIX 337ad. B OCHOBHOU mIKOJIE
y4eOHbIIl Marepuan Tpynnupyercs BOKPYT palMOHANbHBIX BbIpaXeHH. Anredpa
JEMOHCTPUPYET 3HAUYCHUE MAaTEMATUKH KaK A3bIKA JJISl HOCTPOCHUS MAaTEMAaTHUYECKUX
MOJeJiei, OMUCaHusl MPOIIECCOB U SIBICHUM peasibHOrO Mupa. B 3amaum oOyueHwus
anreOpe BXOIAT TakXKe JajbHEWIee pPa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHUS,
HEO0OXO0JMMOT0, B YaCTHOCTH, JJISI OCBOEHHUS Kypca MHGOPMATHUKH, W OBJIAJICHHE
HaBbIKAMM JIEYKTUBHBIX paccyxjeHud. I[IpeoOpazoBaHue CUMBOIBHBIX (HOpM
BHOCUT CBOM crnenuuyecKuid BKJIaJ B Pa3BUTHE BOOOPaKEHHMs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanve (HyHKIIMOHATBHO-TpadUYECKON JIMHUM HAIEJICHO Ha TMOJIyYCHHE
IIKOJIbHUKAMU 3HAHUN O (YHKIHMSAX KaK BaKHEHUIIICH MaTeMaTHYCCKOW MOMACIH JUIS
OMHCAHUS W WCCIIENOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SBJICHUA B TPHUPOJAE H
obmiectBe. M3yueHue 3TOoro mMarepuana CHOCOOCTBYET Pa3BUTHIO y OO0YYarOMIMXCS
YMEHUS HCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Trpaduyueckue, BHOCUT BKJIaad B (HopMUpOBaHUE
MPEICTABICHUN O POJIYM MATEMATUKH B PA3BUTUU IUBUJIN3ALUUA U KYJbTYPHI.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

CornacHo yueOHOMY TuIaHy B 7-9 Kiaccax wu3ydaeTcs YYEOHBIM Kypc
«Aunrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3lenbl COAEpPKAHUS:
«Yucna u  BBIUKCIEHUS», «ANTeOpanyecKue BbIpAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», « DyHKIUNY.

VY4eOHbIN MJaH Ha HU3yuyeHUe anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3



yueOHBIX YacoOB B HEENIO B TEUEHHE KaXJ0ro roja oOydyeHMsl, BCEro 3a TPH roja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COHEP)XAHUE YUYEGHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHMUA)
7 KIIACC

Yucaa v BIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXOJ OT OMHON (OPMBI 3aIUCH
npobeit k gpyroil. [loHsThe palMOHATBHOTO YHCHIA, 3aliCh, CpPaBHEHHE,
yHOpSAJOYMBAHUE  PALMOHAIBHBIX  YHCEl.  ApU(METHYECKHE  JIEUCTBHUS  C
palMOHAIBHBIMM 4YuCIaMU. PelreHne 3amad W3 peanbHOM NPAKTHKM HA 4YacTH, Ha
JTpoOu.

Crenenb C HarypajbHbIM IOKa3aTeleM: ONpEJeeHne, NpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE ONpPEeNICHUs, 3aITUCh OOJIBILINX YUCEIL.

[IpotieHThl, 3aNUCh MPOLIEHTOB B BUJIE APOOU U ApOOHU B BUJE MPOLIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLECHTHI, PELICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

IIpumeHeHne NOpPU3HAKOB  JEIMUMOCTH,  PA3J0XKEHHE HA  MHOXKHUTEIU
HaTypAJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae mpsiMas U oOparHas
IIPONOPLIHOHAIBHOCTH.

AaredOpanvecKue BbIPaKEHUS

IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKECHUS C INEPEMEHHOM. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BHJIE
(dopMmyiibl. Beruncnienus no popmymnam.

[IpeoOpa3oBanne OYKBEHHBIX BBIPQXKEHUU, TOXKIAECTBEHHO PAaBHBIE BBIPAXKEHUS,
npaBwia MpeoOpa3oBaHHsl CyMM M NPOM3BEIECHUI, MpaBUjiia PACKPHITHS CKOOOK U
NpUBEICHNUS TOJIOOHBIX CIaraeMbiX.

CBoOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHorousjeHa. CloKeHue, BbIYUTAHMUE,
YMHOKEHUE MHOTOYICHOB. POPMYIIbl COKPAIIEHHOIO YMHOXKEHHUS: KBAAPAT CYMMBI U
KBagpar pasHoctu. Popmyisia pa3HOCTH KBajpaToB. Pa3imokeHue MHOIOYIECHOB Ha
MHOHUTEIH.

YpaBHeHus

VYpaBHEHUE, KOpEHb YpaBHEHHUs, [paBHa IPeoOpa3OBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEW JIMHEMHOTO
YPaBHEHMS, PELUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIeHUE YPAaBHEHUM IO YCIOBHIO
3a1aun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHUN.

*JluHeliHOe ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk . CucreMa IByX
JIMHEMHBIX YpPaBHEHUM C JBYMsS II€pEMEHHbIMHU. PellleHue CcHUCTEM ypaBHEHUMU
croco0oM 1oJiIcTaHOBKH. [IpuMephl pelieHns TEKCTOBBIX 33J1ad C TOMOUIBI0 CUCTEM
YPaBHCHUU.

DOyHKIMHA

Koopannara Toukn Ha npsMou. YucnoBbele npoMexyTku. PaccrosHue mexay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

2 3nech 1 ganee * * 0603HaYEHb] TEMBI, H3yYeHHE KOTOPBIX IPOBOJUTCS B O3HAKOMHTENbHOM Iane. Ilegaror
CaMOCTOSITENILHO OIIpEeIsieT 00beM U3y4aeMoro MaTepHania.



[IpssmoyronbHast cucrtemMa KoopauHat, ocu Ox u (Oy. AbGcuucca W opAvHATa
TOYKM Ha KOOPJMHATHOW TIOCKOCTH. [Ipumepsl rpadukoB, 3aAaHHBIX (HOpMyIIaMHu.
UYrenue rpadMkoB pearbHbBIX 3aBUCHMOCTEH.

[Honarue gpynkuuu. ['paduk dynkiumu. CroiictBa pyHkuui. Jlunerinas QyHkus,
e€ rpaduk. I'padux pyHkmum y = kx + b. *I'paduyeckoe pelreHHe JITUHECHHBIX
YPaBHEHHUM M CUCTEM JIMHEUHBIX ypaBHEHUMI ™.

8 KVIACC

Yuciia ¥ BBIYUCICHUA

KBanpatublii kopeHb u3 uucna. *[loHstue 00 uUppaMOHAIBLHOM YHCIE.
JlecsiTuuHble TPUONIMIKEHUST UppallMoHalnbHbIX yucen™®. CBolicTBa apupMeTnyeckux
KBaJIpaTHBIX KOPHEN U MX NMPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYUCIICHUSAM. * JleficTBUTEIbHBIC YrcIa ™,

CreneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTBa. CTaHAapTHAS 3alKUCh YHACTA.

AJiredpanyeckue BbIPpaKeHUS

KBaapaTHbIil TpEXWIEH; Pa3I0KEHHE KBaPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas Apodb. (OCHOBHOE CBOMCTBO anredpandeckor apoOwu.
CnoxxeHve, BBIYMTAHUE, YMHOXEHHUE, JeJIeHHe anreOpandyeckux  ApoOeil.
PannoHnanbHbie BhIpaXeHUS U UX IPE0OpPa3OBAHUE.

YpaBHeHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, GopMmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera* Pemienue ypaBHeHUM, CBOJAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeitime
IpoOHO-paIlOHATILHBIE YPAaBHEHUSI.

*'paduueckas nHTEpHIpeTalMsl YpaBHEHUI C ABYMs NEPEMEHHBIMU U CHCTEM
JUHEHHBIX YpaBHEHMA C JAByMs mnepeMeHHbIMU® [IpuMepsl pelieHus cucrem
HEJIMHEMHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3aj1a4 aNredpandeckuM crocoooMm.

YUucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHENWHBIE HEpPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

DOYyHKIUU

[Tonsitue pynkumu. OOIaCTh ONPEAEICHHUS] U MHOKECTBO 3HaYE€HUN (PYHKLHUU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkuunu. Yrenune cBoiicTB QyHKuuu 1no e€ rpaduky. IIpumepsr
rpauKoB (pyHKLINH, OTpaKaOLUX PEAJIbHBIE POLIECCHI.

@OyHKIMH, ONUCHIBAIOUIME TMPSMYI0 M OOpaTHYIO nponopuHOHanBHblke

3aBUCUMOCTH, X rpaduku. OyHkumu y = x2, y = x°, y = Jx, y = -

*['padmyeckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUIT™.

9 KUIIACC

YucJa 1 BBIYUCIEHUSA

PanmonanbHbie uncia, *uppalmoHaIbHbIE YHUCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIE NpoOu. MHOXKECTBO JCHCTBUTENIBHBIX UYKMCEN; NEHCTBUTEIbHBIE YHUCTA
KaK OCCKOHEUHbIE JAECATUYHBIE ApoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEKY
MHOKECTBOM JIEMCTBUTEIBHBIX YACEII U KOOPAUHATHON MPSMOM.



CpaBHEHHME  JCHCTBUTENBHBIX 4HCEN, apu(pMETUYECKHe JCHCTBUS C
JNEHUCTBUTEIBbHBIMU YHUCIIaMU *,

Pa3mepsl OOBEKTOB OKPY>KAIOIIETO MHpA, JUIMTEIBHOCTh IMPOILIECCOB B
OKpY>KaroIlleM MHpE.

[MpubnukéHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka v oneHka pe3yibTaToB BEIYUCICHUN.

YpaBHeHus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCA K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHHM, CBOASIIMXCA K KBAJAPATHBIM.
bukBanpatHoe ypaBHenme. *[IpuMepsl pelieHUs yYpaBHEHUU TPEThEH M YETBEPTOM
CTETIEeHEH pa3ioKeHUEM Ha MHOKHUTEIH *,

Pemmenne npoO6HO-paliiOHAIbHBIX ypaBHEHUH.

Pemenue TekCTOBBIX 3a1a4 anreOpandeckuM METOI0M.

VYpaBHeHUE C JByMs MEPEMEHHBIMU M €ro rpaduk. Pemenue cucrem IByx
JIMHEVHBIX YPaBHEHUU C ABYMs IEPEMEHHBIMU. PellieHue cucrtem IByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['padpuyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a/1a4 aNreOpandeckum CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JVHENMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

DOyHKIUHU

KBanpatnunas ¢ysknus, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHH Mapa0OJIbI.

I'papuku  ymkumii: y = kx, y = k + b, y = X
y=x,y = _ 11 1X CBOJCTBA.

YuciioBbIe MOCIECA0BATEILHOCTH M IIPOrPEeCCHH

[loHsiTHE YMCIOBOW MOCIEAOBATENBHOCTUA. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM hopmyToit u popmyIioi n-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccud. Dopmynbl n-TO 4iIeHA
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCCHii, CyMMBI TIEPBBIX 71 UJICHOB.

*N300pakeHne YICHOB apu(PMETUYECKOM W TEOMETPUUYECKOM MpOrpeccuit
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenue yueOHOTOo Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JOHKHO OOecneyuBaTh JOCTHXKEHHE CIEIYIOUUX MPEeIMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB:

7 KJIIACC

YucJia 1 BLIYUCICHUA
BreimonHaTh, coueras yCTHbIE W THChbMEHHBIE MNPUEMBI, apupMeTHYecKue



JNEUCTBUSI C PAlMOHAIbHBIMU YHCIIAMU.

HaxoauTh 3HauYe€HUS YHCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpPA3HbIE
CrocoObl M MPUEMBI BBIYUCICHUS 3HAYCHUN JPOOHBIX BBIPAKECHUM, COJEpIKAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT omHOM (opmbl 3amuicu 4yMcend K Jpyro (mpeodpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
yHOPSIA0YMBATh PAllMOHATbHBIE YHCIIA.

OKpyrisTh yucia.

BpInonHATh MPUKUIKY U OLICHKY PE3YJIbTaTa BBIYMCICHHUM, OLECHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUIA.

BoInmonHATh EUCTBUS CO CTENEHSMHM C HaTypajdbHBIMU TOKazaTeasiMHu (C
OTOpPOM Ha CIPABOYHYIO UHPOPMAIIHIO).

[IpuMeHITh MPU3HAKKA AECITUMOCTH, PA3TIOKEHUE HA MHOXKHUTEIIN HATYypaJbHBIX
quced.

Pemate mpocTeiiiMe MpPaKTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C
OTHOILIEHHEM BEJINYUH, MIPONOPLUHUOHATBEHOCTHIO BEJINYUH, MPOLICHTaMU;
MHTEPIPETUPOBATh PE3YJIBTATHI PEUICHUS 3a4a4 C YYETOM OTpaHUUYECHUM, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AJireOpanyecKkue BbIPasKeHUsA

OpueHTHpOBaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE
anredpandecko TEPMUHOIOTHEN M CHMBOJIMKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Brinonuats npeoOpa3oBaHus 1I€JI0T0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOJAO0OHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpInonHAT yMHOXKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHa Ha
MHOT'OYJIEH, MPUMEHSTh (hOPMYJIbI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIIPABOYHYIO0 HUH(POPMAITHUIO).

OcCylnIeCTBIATh PA3JIOKEHNE MHOIOYJIEHOB HA MHOXHUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOILEro MHOXKUTENS, TPYIIUPOBKHU CIIaraéMbIX, MPUMEHEHHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUS (C OMOPON HA CIIPABOYHYIO UH(POPMAIIHIO).

[IpumensTh npeodpa3oBaHsi MHOTOWICHOB JIJISl PEIICHUS Pa3IMUHbIX 33724 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMHU IOKAa3aTeAMU IS
npeoOpa3oBaHus BRIPAKECHHM (C OTIOPOM HAa CIPABOYHYIO HH(GOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemlare JMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSS NpaBUia
nepexoqa OT UCXOIHOTO YPABHEHHUS K PAaBHOCWILHOMY emy. [IpoBepsTh, SIBIAETCS JIn
YHUCIIO KOPHEM YPaBHEHUS.

Nmetrs mpencraBieHue o rpaguyeckux MeToAax MPU PELICHUM JTUHEWHBIX
YPaBHEHUU U UX CUCTEM.

[TonOGupate npuUMeEpsl Map 4YHWCEI, SBISIIOLUIUXCA pPEIICHUEeM JIMHEHHOTO
YPaBHEHHUS C ABYyMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAUHATHOM TIOCKOCTH rpaduK JTUHEHHOTO YPAaBHEHUS C JABYMsI
NEePEeMEHHBIMH; TIOJB3YACh IPaPUKOM, TPUBOAUTH IPUMEPHI PEIICHUS] YPABHEHHUS.

Pemath cucteMsl IBYX JUHEWHBIX YPABHEHHUU C ABYMS MNEPEMEHHBIMU, B TOM



yycIe rpaguuecku (C Ornopoi Ha alNroOpuTM YUEOHBIX IEUCTBH).

CocTaBnsaTh (1Mocie COBMECTHOTO aHalv3a) W pellaTh JUHEHHOE ypaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YpaBHEHUH MO YCIOBUIO 3a/ladyd, MHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOTYYEHHBIN pe3yabTarT.

Koopaunarel u rpadpuxku. @yHKIUN

N300pakath Ha KOOPJAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3aMMCHIBATh YHUCIOBBIC MPOMEXYTKH Ha
anredpanveckoMm s3bIKe.

OtMmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM II0 33aJaHHBIM KOOpPAMHATAM;
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk hyHkmnu y = kx + b.

OnuceiBaTh C TMOMOLIBI0 (YHKIMH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BeIMYMHAMU ([0 aJTOPUTMY YYEOHBIX JIEHCTBHUI): CKOPOCTh, BPEMs, PACCTOSHHE;
LI€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpeMs1, 00BEM padOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocoO MNpeacTaBlIeHUs M aHalu3a WHGOOpMaluu;
U3BJIEKaTh U UHTEPIPETUPOBATH MHGOPMALIMIO U3 TPadUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yuciia ¥ BBIYUCICHUA

Hcnonp30BaTh HavalbHBIE IPEACTABICHHUS O MHOMKECTBE JIEMCTBUTEIBHBIX
YyuCceN I CpaBHEHHS, OKPYTJICHUS U BBIUMUCICHUMN; M300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPJIAWHATHOU MPSAMOW.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3YysS MPU HEOOXOJUMOCTH KaJIbKYJISATOP; BBINOJIHATH
npocTeiiiine npeoOpa3oBaHUsl BBIPAXKEHUN, COIEpXKAIIUX KBaJpaTHbIE KOPHH,
VICTIOJIb3YSI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJBUIMX M MAaJbIX YUCEN C TMOMOIIBIO JECATHYHBIX
npobeit u creneneit uncina 10.

AnredpanyecKue BbIpaKeHUs

[IpyMeHATP TOHATHME CTENEHH C LEJNbIM  ITOKAa3aTeJIeM, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEP)KAIMX CTENEHU C LEeIbIM IoKazareneM (c
UCIIOJIb30BAaHUEM CITPAaBOUYHOM MH(OPMAIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE NPEOOpa3oBaHUs palMOHAIbHBIX
BBIPA)KEHUI HA OCHOBE NpaBWJ JEHCTBUN HAJ MHOIOYJIEHAMHU M ainreOpandecKuMu
TpoOsSIMHU.

PacknagpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh nmpeoOpa3oBaHUs BHIPAKCHHUM JJI PEIICHUs Pa3IMYHBIX 3a7a4d U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATILHOU MPAKTHUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIe, KBaIpaTHbIE YPAaBHEHUS (C MCIOJIB30BAaHUEM CIIPABOYHOI
uH(poOpMalMi) U pPALMOHAJIbHbIE YPAaBHEHHMsI, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHHM C IBYyMS IIEPEMECHHBIMH.

[IpoBOOUTE MpOCTENIINE HMCCIENOBAHUS YPAaBHEHUN M CHCTEM YPABHEHHMU, B
TOM YHCJI€ C MPUMEHEHHEM IpaUuecKuX MpeAcTaBiIeHui (YCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YPaBHEHUW PEUICHMS, €CIM UMEET, TO CKOJIbKO, W Mp.) C



OTIOPOM Ha aNTOPUTM YUEOHBIX JICUCTBUH.

[lepexoauTh OT cioBecHOM (OPMYIUPOBKHU 3ajayu K e€ anredpanydeckoit
MOJEIM C TIOMOIIBIO COCTABJICHUS ypaBHEHHUS WIM CHUCTEMbl YpaBHCHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJYYEHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; JAaBaTh IpadUuecKyro
WJUTFOCTPALMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUNH

OmnepupoBath Ha 0a30BOM ypoBHE (GYHKIHOHAIBHBIC TIOHATHS U S3BIK
(TepMUHBI, CUMBOJHYECKHE OOO3HAYEHUS); OMpPENeNsATh 3HA4YCHHE (PYHKIUU TI0
3HAYCHUIO apTYMEHTa; ONPEACIIATh CBOWCTBA (PYHKITUHU TI0 €€ TpaduKy.

Crpouth rpaduKy dIeMEHTapHBIX QYHKIMA Buga , y = x%, y = x>,y =+x ,
y= g; OMHCHIBATh CBOWCTBA YHCIOBOW (QyHKIMKM 10 €€ rpaduky (mpu

HEO0OXOJIMMOCTH C HAMPABJISIOINICH OMOIIIBIO).

9 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

CpaBHHBATh ¥ yHOPSAOUYNBATH PAlMOHAIBHBIE U NPPALMOHAIBHBIC YHCIIA.

Breinmonuare apudmernueckue ASMCTBUS ¢ palliOHAIBLHBIMUA YUCIaMU, COUeTast
YCTHbIE W MHCHbMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCIICHUS C UPPAUOHATBHBIMU
YHCJIaMH.

Haxonuts 3Hau€HMs CTENEHEH ¢ IEIbIMU MTOKA3aTeJISIMA U KOPHEMN; BBIYUCIISATH
3HAYEHMS YUCIIOBBIX BBIPAYKCHUH.

OKpyriaTh JEWCTBUTENIBHBIE YHCJA, BBIMOJHATH MPUKUJKY pPeE3yJbTaTa
BBIUYKMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOISIIHNECS K HUM,
npocTeime ApOOHO-paIMOHAIEHEIC YPABHCHHS.

Pemare mpocTtedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JBYMs
NEPEMEHHBIMM M CHUCTEMBI JIByX YpaBHEHHI, B KOTOPHIX OJHO YypaBHEHHE HE
SIBJISIETCS IMHEUHBIM (I10 BU3yaIbHOM omope).

Pemiate mpocreiiiine TEKCTOBBIE 3a/Jlaud  alreOpanvyecKuM CIocoOOM ¢
MOMOIIbI0 COCTaBJIEHUSI YPABHEHMS WM CHUCTEMbI JIByX YpPaBHEHHUU C JIByms
MIEPEMEHHBIMH.

[IpoBOAMTh MpOCTEHIINE MCCIEAOBAHUS YPAaBHEHHN W CUCTEM ypaBHEHUM, B
TOM YHCJIe ¢ MPUMEHEHUEM TpapUUIECKUX MpeICcTaBICHU (yCTaHABIMBATh, UMEET JIU
ypaBHEHHE WJIM CUCTEMA YPaBHEHUM PEIICHUs, €CJIM UMEET, TO CKOJIBKO, U TIP.).

Pemare nuHEHBIC HEpaBEHCTBA, KBaJApPaTHBIC HEPABEHCTBA; H300pakaTh
pEIIEHHE HEPABCHCTB HA YHUCIOBOM IPSAMOM, 3aMKCHIBaTh PEIICHHE C MOMOIIBIO
CHMBOJIOB.

PemaTte cucrempl TMHENMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINE
KBaJpaTHOE HEPABEHCTBO; NU300pa)kaTh pElICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPSIMOM, 3aUCHIBATh PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA MIPU PEUICHUM PA3JIMYHbBIX 3a7a4.

DyHKUNH

Pacno3naBath GyHKIIMU UW3y4eHHBIX BHUOB. lloka3piBaTh CXeMaTUYECKHU



pacrnoyioKeHUEe Ha KOOPJIMHATHOM IUIOCKOCTH rpaukoB (QyHKUMNA BUAA: )y = kx,
y=kx+b,,y=ax* +bx tc,y=xy = Jx,y = g B 3aBHCUMOCTU OT 3HAYEHHI

K02(pPUIIMEHTOB; OMTUCHIBATH CBOMCTBA (DYHKITHA.

Ctpouth W M300pa)kaTh CXEMATHUECKH TpapUKU KBAJAPATUUHBIX (PYHKIUH,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO MX TpaduKam.

Pacno3naBaTth kBagpatuuHyo (QYyHKIHIO 10 GopMmysie, TPUBOAUTH TMPUMEPHI
KBQIPATUIHBIX (YHKIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

YucioBble MOCT€10BATEIHLHOCTH H POrpeccuu

Pacno3naBaTh apupMeTHIECKYI0 U TE€OMETPUIECKYIO MTPOTPECCUU MPHU PA3HBIX
cnoco0ax 3aaHusl.

BBIONHATE  BBIYHMCIEHUS C  HCIONb30BaHWEM (GOpMyN 7-TO  4JIeHA
apu(pMETUYECKO M TeOMETPUUYECKOM MpPOrpeccuid, CyMMbl MEpPBBIX 7 UJIEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHUIO).

PemaTte 3amaun, CBSI3aHHBIE C YHCIOBBIMU TOCIEIOBATEIBHOCTIMU, B TOM
qyclie 337a4d U3 PEATbHON JKM3HU (C UCIOJB30BAHUEM KaIbKYJISTOPA, HUQPPOBBIX
TEXHOJIOTUH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBbI
Henan n3yyeHus yueOHOro Kypca

O6mme uenu u3ydeHus yuyeOHOTO Kypca «l'eoMmeTpus» MpeNCTaBiICHbl B
ITOOIT OOO. OnHu 3aKarOYarOTCA, MPEKIE BCErO B TOM, YTO HA YPOKaxX reOMETpUU
oOydJaronuiicss y4uTcsl TPOBOJAUTH JOKA3aTeNbHBIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS, JI0Ka3bIBaTh HWCTUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTHh PACCYKIEHUS «OT MPOTHUBHOIO)», OTJIMYATH
CBOMCTBa OT MPHU3HAKOB, (PopMyIHpoBaTh OOpaTHBIE yTBepkaeHHs. B oOydeHun
YMEHHUIO pacCyk JaTh COCTOUT BAXXHOE BOCIHUTATEIbHOE 3HAYEHUE U3yUYCHUS
T€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHOW MaTEMaTUYECKOM IIKOJIE.

Btopoii uenpi0 u3yyeHUs TEOMETpUU SIBJISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA MpU pPEHICHUM KaK MAaTeMaTUYeCKUX, TaK M NPaKTHUYECKUX 3ajad,
BCTPEUAIOIIMXCSI B peajbHOM  KU3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTEbHASA JIMHUS B HM3YYCHUU TEOMETpUM B IKoyie. JIJIsi 3TOro y4duTento
PEKOMEHYETCS noaOupaTh 3a7a4u MPAKTAYECKOTO xapakrepa s
paccMaTpUBaeMbIX TE€M, YYUTh OOYYalOIIMXCS CTPOUTh MaTeMaTHYECKHE MOJIeNU
pealbHBIX KU3HEHHBIX CHUTyallud, TMPOBOJAUTH BBIUUCICHHS W  OlLICHUBATH
aZIEKBaTHOCTh IIOJYYEHHOrO pe3ynbTaTa. KpaliHe Ba)XHO HOAYEPKUBATH CBS3H
FEOMETPUU C JAPYTUMHU MpPEAMETaMH, MOTHBUPOBATh HCIIOJIb30BaTh ONPEACICHUS
F€OMETPUYECKUX (UTYP U TOHSTUH, IEMOHCTPUPOBATH MPUMEHEHUE MOTYUEHHBIX
yMeHU# B (PU3UKe U TEXHUKE. DTU CBA3U HauOoJee IpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoweHUs», «Merox koopauHat» U  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«l'eomeTpuss», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIC PA3JECibl COIACPKAHMUS:
«'eomeTpuueckne QUTypsl W WX CBOWCTBa», «l3MepeHHME TreoMeTpUYeCKuX



BEJIMYMH», a Takke «JleKkapToBbl KOOpAMHATBI Ha IJIOCKOCTH», «BekTopb»,
«JIBmxenus miockoctu» u «IIpeodbpazoBanus moao0us».

VY4eOHbIN MIaH NpeaycMaTpUBAET W3YyYEHUE IeOMETpUM Ha 0a30BOM YpOBHE,
UCXOJsl M3 He MeHee 68 ydeOHbIX 4YacoB B Y4eOHOM TOAy, BCEro 3a TpU roja
o0yueHust — He MeHee 204 Jacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «TEOMETPHSI» (TIO TOJJAM
OBYYEHMUS)

7 KIIACC

Hauanbuble nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YTOJ. Buusl
yriioB. BepruxkanbHele U CcMexHble yIubl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U EPIEHAUKYIISIPHOCTD MIPSAMBIX.

*CuMMmerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUH ™.
IIprMepbl CUMMETPHUH B OKPYKAIOLLEM MUPE.

*OCHOBHBIE TIOCTPOEHUS C TTOMOIIBIO0 IIUPKYJIS U JIMHEUKH *.

TpeyroiapHuK. BricoTa, MeavaHa, OucceKTpuca, 1506 CBOMCTBA.
PaBHOOCIpEHHBIN U PABHOCTOPOHHUM TPEyTOIbHUKH. HepaBeHCTBO TPEyrobHHKA.

CBoiicTBa M NMPU3HAKU PABHOOENIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoiCTBa M IPU3HAKK NApaJUIEIbHBIX NPsAMBIX. CymMMa yIJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyroiabHUKa.

[IpssMoyrosibHbI ~ TpPEYroiabHUK. (CBONCTBO MEOWAHBl  MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHON K rUnoTeHy3e. [[pu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpMOYTONBHBIN TPEYTOIBHUK C YIioMm B 30°.

HepaBeHnctBa B reomerpuu: *HEpaBEHCTBO TPEYroJIbHUKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOJbIIeM yrie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
[IepnieHauKyISp M HAKIIOHHASL.

*Teomerpuueckoe wmecto TOouek.* buccekrpuca yrima W CcepeIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTh W Kpyr, XOopAa U JAUaMeTp, HX CBoMcTBa. B3anmHoe
PacCIIONOKEHUE OKPYKHOCTH M IpsAMmou. KacarenbHass M cexkymas K OKPY>KHOCTH.
OKpy’XHOCTb, BINHMCaHHasg B YyroJ. BnucaHHas u ONHCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamM, ero npu3Haku U CBOMCTBA. YacTHbIE
Clydad TMapauiesiorpaMMoB (MPSIMOYTOJIBHUK, POMO, KBaJpaT), UX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA M IPHU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

*Meton yaBoeHus Meauansl. LleHTpaibHas CHMMETpUS.

Teopema Paneca u TeopemMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHne JTUHUU
TpEYTOoJbHUKA U Tpaneuuu. L{eHTp macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KoddunueHnt mnomodus. I[lpuszHaku momoous
TpeyroibHUKOB*. [I[puMeHeHne mogo0us mpyu penieHur TPAKTUIECKUX 3a/1a4.

3 3nech u manee * * 0603HaYEHB] TEMBI, H3yYeHHE KOTOPBIX IPOBOJUTCA B O3HAKOMHTENbHOM Inane. Ilegaror
CaMOCTOSITENILHO OIIpEeIsieT 00beM U3y4aeMoro MaTepHania.



CpoiicTBa miomaned reomerpuyeckux ¢uryp. Dopmyibl A  IUIOLIATA
TpPeyrojibHUKa, NapajuienorpaMma, pomoda u Ttpaneuud. OTHOIIEHHE IUIONIaaeH
no1I00HBIX GUTYP.

Brruncnenue miomianei TpeyroJibHUKOB M MHOTOYTOJBHMKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembr Iludaropa mnpu pemeHun
MPAKTHYECKUX 33/1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTPOro yrjla NPsIMOYTOJBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpruyeckne (PyHKIIMN YTIIOB
B 30°, 45° u 60°.

BrnircanHble ¥ LIEHTpaJIbHBIE YIUIBL, YTOJ MEXIY KacaTEIbHOW U XOPAOH. YTIIbI
MEXKIY XOpJAaMHd W CEKyIIMMHU. BHOucaHHbIE M OMNUCAHHBIE YETHIPEXYTOJIbHHUKH.
B3aumuoe pacnonoxkenue AByX okpyxkHoctei. Kacanue okpyxuoctei. OOmiue
KAaCaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yrioB ot 0° go 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIeCTBO. DOPMYIIBI MPUBEACHUS.

Pemenne tpeyronbHuUKoOB. TeopeMa KOCHHYCOB M TE€OpeMa CHUHYCOB. Pemenue
IPAaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*[IpeobpazoBanue nogodus. [logoOre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 Ipou3BEACHUHN OTPEZKOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPE3KOB
CEKYILHX, TEOpEMa O KBaApaTe KacaTeJIbHOM *.

Bekrop, gnmmHa  (MOXyNb)  BEKTOpa,  COHAIIPaBJICHHbIE  BEKTOPBHI,
IIPOTUBOIIOJIOXKHO HAIIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIlEpallMd  HaJx BEKTOpaMH. PasjoxkeHue BeKTOopa MO  JBYM
HEKOJUIMHEAapHbIM BekTOopaM. KoopaumHatel BekTopa. CKalsipHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHNE ISl HAXO0KIECHUS JUIMH U YTJIOB.

JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. *YpaBHEHUS MPSIMON * U OKPY>KHOCTHU
B KOOpJMHATaX, NEPECEYEHNE OKPYKHOCTEW M NPsMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKHU. [ITMHA OKPY>XKHOCTH. I'panycHas u paauaHHas
Mepa yIyla, BBIUMCICHUE [JIMH Ayr OKpy>XHocTed. llmomans xpyra, cekropa,
CErMeHTa.

*JIBUKEHMsI IJIOCKOCTH M BHYTPEHHUE CHUMMETpUM (UTYp (dJI€MEHTapHbIE
npeactasienus ). [Tapannensublit nepenoc. [loropot*,

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBEI OCBOEHMS PABOUYEN
[MPOI'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYYEHUA)

OcBoenne yueOHOro kypca «l'eomerpus» Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs JOJDKHO OOeCleunBaTh JOCTHKEHHE CIEAYIOIUX IPEAMETHBIX
00pa30oBaTEIbHBIX PE3YJIHTATOB:



7 KIIACC

Pacno3naBaTh u3yueHHbIE reoMeTprUecKre (GUTyphl, ONPEACNIITh UX B3aUMHOE
pacrnoyiokeHue, M300pakaTh Te€OMETpUYECKUE (QUTYPHI; BBIMNOIHATH YEPTEKHU IO
YCIIOBHIO 3aJauyd. V3MepsATh NuHEHHbIE W YIJIOBBIE BEJIMYMHBL. Pemiars 3agaun Ha
BBIYHCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JMHEMHBIX M YIJOBBIX BEJIMYUH IMPEIMETOB B
peanbHOM JKHU3HHU, PA3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuars pasmepsl 3THUX
0OBEKTOB 110 NOPAJIKY BEJIMYUHBI.

Crpouth uepTeXM K TEOMETPUYECKMM 3ajadaM (C  HMCIHOJb30BaHUEM
CMBICJIOBOM OIMOPBI: HABOSALIME BOIPOCHI H/WIH aAropuTMa yu4eOHBIX AEHCTBUI).

[lonb3oBaTbCsd MNpU3HAKAMH PABEHCTBA TPEYTOJbBHUKOB, HCIIOJIb30BaTh
NPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB MIPU PEILICHUH 3a/1a4.

[IpoBOIUTH JOKA3aTENHCTBA HECIOKHBIX T€OMETPHUUECKUX TEOPEM.

[Tonp30BaThCAd NPU3HAKAMHM PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJMaHbI, TPOBEAEHHOM K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPEIICHUH TE€OMETPUYECKUX 3a7ad (C HCIOJIb30BAHUEM 3pUTEIBHON HArJIsIHOCTH
1/uny BepOaJbHOM OTIOPHI).

Omnpenensars napajjieIbHOCTh NMPSMBIX C MOMOILBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMHM cekymas. OnpenensiTe NapajuielbHOCTh NMPSMBIX C IOMOIIBIO PaBEHCTBA
PAcCTOSIHUAM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1aun Ha KieT4aTol Oymare.

[IpoBOINTH BBIUMCIEHUS U HAXOAUTH YUCIIOBBIE U OyKBEHHbIE 3HAUEHUS YTJIOB
B NEOMETPUYECKHUX 3aJayax C HUCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NPH MEPECEUEHUU JBYX
napajyieNibHbIX MPSAMBIX CeKylled. Pemiate mpakTHdeckue 3ajaud Ha HAXOXKJICHUE
yTJIOB.

HNmeTs npeacTaBiaeHruE O MOHATHE T€OMETPUYECKOTO MECTA TOUEK.

@opMyUpOBaTh OMNpPEAEICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JTHAMETPA
OKPY>KHOCTH, TOJb30BaThCAd UX CBOWCTBAMHU. YMETh NMPUMEHATH 3TU CBOWCTBA IPH
pEeLIeHUH 3a1a4.

OpHeHTUPOBATHCS B MOHATHX: OMMCAHHAs OKOJIO TPEYrOJbHUKA OKPY’KHOCTD,
LIEHTP OMHMCAaHHOI OKpYy>KHOCTH. OrnepupoBaTh Ha 0a30BOM YPOBHE (PakTaMHu O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEeIMHHbIE NMEPHEHANKYJISPbl K CTOPOHAM TPEYrOoJIbHUKA MEPECEKAIOTCS B OJHOM
TOUKE.

OpueHTHpOBaTbCSI B TMOHATUSAX U ONEpUpPOBaTh Ha 0a30BOM YPOBHE:
KacareilbHass K OKPYXXHOCTH, TE€OpeMa O NEPHEeHAMKYJISIPHOCTH KacaTeIbHOU H
paauyca, IpoBeIEHHOIO K TOUKE KacaHHsl.

NMeTh mpencTaBlieHHE O MPOCTEHMIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
PAaKTHYECKOM CMBICJIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUSI C MOMOILIBI LTUPKYJIS U
JIMHENKU.

8 KUIACC

Pacrio3naBatb  OCHOBHEIC BUBI I-IGTI)I]:’)éXyI“OJIBHI/IKOB, X  3JICMCHTEI,
I10JIb30BaThCS UX CBOMCTBAMHU IIpu pCHICHUN I'COMCTPHUICCKHUX 3ada4.



OpueHTUpOBaTHCS B MOHSTUU — TOUKHU MEPECEUCHUS MEIUaH TPEYroibHUKA
(LeHTpa Macc) B pelieHruu 3a1ad.

Bnanetrs noHsiTUeM cpeaHEN TUHUM TPEYTOJIbHUKA U TPANClUK, TPUMEHITh UX
CBOMCTBA TIPHU PEIICHUU MPOCTEHUIIINX reOMeTpHUUYECKUX 3a1a4y. IMeTh mpeacTaBieHue
o teopeme Dasneca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pElICHHS] MPAKTUYECKUX 3a/1a4 (C OMOPON Ha 3PUTENIbHYIO HATJIATHOCTD).

[IpumeHsATh TNpU3HAKKA MOAOOWS TPEYTOJIbHUKOB B PEIICHUU HECIO0XKHBIX
r€OMETPUYECKHX 3a/ady.

[Tonp3oBaThess Teopemoit Iludaropa s pemieHUs TEOMETPUYECKUX U
MPaKTHYECKUX 3a/1a4.

Brnanerb nNOHATHAMH CHHyCa, KOCHMHyCa W TaHI€HCa OCTPOro yria
OpSIMOYTOJLHOTO TpeyroibHuKa. [loap30BaThCd ATUMU TOHSATHUAMH U1l PEILICHHS
NPAKTUYECKUX 3a7a4 (IIPU HEOOXOIMMOCTH C ONOPOM Ha aIrOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbiMM - ciocoOamMu) (C OMOpPOM Ha  CHPaBOYHYIO
uH(popMalMIo) TIUIOHMAAh TPEYroJbHUKA U IUIONIAAM MHOTOYTOJBHBIX (UTYD
(MOJNB3yYSCh, T/I€ HEOOXOAUMO, KaIbKYJIATOPOM). [IpuMeHATh MolydeHHbIE YMEHUS B
MPaKTUYECKUX 3aj/lauax.

Bianerp NOHATHAMM BOMCAHHOTO M ULEHTPAJbHOIO YIJa, HCIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U YIJIe MEXKITY
KacaTeJbHOM ¥ XOPAOU MPU PEHICHUH MPOCTEUILNX TEOMETPUUECKUX 3a/1a4.

Bianerb MOHATHEM OINKMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITh CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEIICHUH MPOCTEUIIINX 3a/1a4.

[IpuMeHATh MONMy4YEHHbIE 3HAHUS HAa MNPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJENH JIJISl 3a]1a4 peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
NpUMEHEHUEM TOA00WS ¢ TPUTOHOMETPUH (TOJIB3YSICh, THE€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
INOMOIIBIO PA3JIMYHBIE AJIIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTOILHUKOBY). HaxomuTe (C MOMOIIBIO KabKYISATOPA) IJIHHBI U
YTJIBI 7151 HeTaOJMMYHBIX 3HAYCHUI.

[Tonb30BaThest (popMysaMu MPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXKJECTBOM Il HAaXOXXICHHS COOTHONICHUH MEXAY TPUTOHOMETPUYCCKIUMHU
BEJIMYMHAMM (C ONOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30oBaTh TEOPEMbI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pPEIIEHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX MpH
pEIIEHNHU IPOCTENIINX FEOMETPUUECKHX 3aj1au.

Bnanets nonatusmMu npeodpazoBaHus MoA00uUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx ¢uryp. Ilomp3oBaThCcsi CBOMCTBAMU TOAOOMS TPOU3BOJIBHBIX (QUTYD,
YMEThb BBIYUCIATH JUIMHBI U HAXOAWTh YIibl Y MOAO0OHBIX ¢Guryp (mo ajiroputmy
yueOHbIX aeiicTBuii). IlpuMeHATh cBOMCTBa Moa00MA B MPAKTUYECKUX 3ajauax.
YMeTh NPUBOANUTD MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThes TeopemMamu (IO BU3YalbHOM OTMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJI, 0 IPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.

[Tonb3oBaThCS BEKTOpPAMH, MOHMMAaThb WX T'€OMETPUYECKUA MU (U3HUECKUI



CMBIC]I, NPUMEHATh HX B PEUICHUUM TIEOMETPUUECKMX U (PU3NYECKHX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA MIIOCKOCTH, IPUMEHSThH €r0 B pEICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3aau.

Bnagerp NMOHATUSMU NPAaBWIBHOTO MHOTOYTOJBHHMKA, JJIUHBI OKPYXHOCTH,
JUIMHBl YT OKPYXXHOCTH M PaJUMaHHOM Mephl yria, yMETb BBIYUCIATH ILIOLIA/b
Kpyra u ero dacred (c omopoil Ha cmnpaBouHyl uH(popmauuio). IIpumensars
NOJIyYCHHBIC YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoauth ocu (Wiu LEHTPBI) CUMMETpUM (GUTYp, HTPUMEHATH JBHKEHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasix.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIN IS 3324 PEaNbHOW KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
OPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKMX (PYHKIMN (MOJB3YSACh, TJIE
HEO0OXO0JIMMO, KAJIbKYJISITOPOM).

PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KIIACCHBI

esu n3yyeHus yueOHOro Kypca

B coBpemeHHOM LHM(POBOM MHUpE BEPOATHOCTb M CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTD, KaK C TOYKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUM, TaK U
UX poiau B oOpa3oBaHuu. Kaxaplii 4eloBEK MOCTOSIHHO NMPUHUMAET PEUICHHs Ha
OCHOBE MMEIOIUXCS Y HEro JaHHbIX. A Juisi 000CHOBAaHHOTO MPUHATHS PEIICHHS B
YCIIOBUSIX HEJIOCTaTKa UM M30bITKa HHPOPMALIMK HEOOXOMMO B TOM YHUCJE XOPOILIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHne. IMEHHO mosTomy
OCTpO BCTajla HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCA, B TOM YHCIE
oOyuaroruxcst ¢ 31IP, ¢yHKIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOUAIOIIYIO B ceOsl B
KauyeCcTBE HEOTHEMJIEMOM COCTABIISIONIEH YMEHHUE BOCIPUHUMATH M KPUTUYECKU
aHAIM3UpOBaTh MH(GOPMAIIUIO, MPEACTABICHHYIO B Pa3IU4HbIX (opmax, MOHUMAThH
BEPOSITHOCTHBIM  XapakTe€p MHOIMX pEaIbHBIX MPOLECCOB M  3aBUCUMOCTEM,
IPOU3BOJNUTH IPOCTEMIINE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLKIIaMU cOopa, aHalu3a U NMPEACTABICHUS TaHHBIX U3 Pa3IUYHbIX chep KU3HU
o0IecTBa U TocyAapcTBa MpruoodImmaeT 00yJaronuxcsi K 00IMeCTBEHHBIM HHTEPECaM.

B crpykrype mporpamMmbl yueOHOro kypca «BepOoATHOCTP M CTaTUCTHUKA»
OCHOBHOMW IIKOJIbI BBIJCJIEHBI CIEAYIOIINE COJAEPKATEIbHO-METOINYECKUE JIMHHUH:
«IIpencraBneHue JaHHBIX W ONHKCATeNIbHAs CTAaTHCTHKa»; «BeposTHOCTHY;
«neMeHThl KOMOMHATOPUKNY; «BBeaeHne B Teoputo rpadony.

Copnepxxanue nuaun «lIpeacraBienne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»
CIIY>KUT OCHOBOM 7151 GOPMUPOBAHMS HABBIKOB pabOThI ¢ MH(OPMALIUEH: OT YTCHUS U
UHTEpIpeTalud HUHQOpMAlLMK, TMPEACTABICHHOW B TaliuIaX, Ha JIuarpaMmax Hu
rpadukax 10 cOopa, TPEACTaBICHUS W aHaIW3a JAHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEAHMX W paccewBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP yyarcs cuuThiBaTh U MHTEPIPETUPOBATH AAHHBIE, BBIIBUTATD,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIOTE3bl, PA3MBIIUIATh HaL
dakTopamu, BBI3BIBAIONIMMUA HW3MEHUYMBOCTb, W OIICHWBAaTh MX BIUSHHE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IPOLECCHI.

NHTYynTHBHOE TpEACTaBIECHHUE O CIIyYalWHOW W3MEHYHMBOCTH, MCCIIEIOBAHUE



3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU JUJISI H3y4YECHUS
TEOpPUU BeposATHOCTEH. bonbioe 3Hauenue s odoyuaromuxcs ¢ 3I1P 3nech umerot
MPAKTUYECKNE 33JaHHSI, B YACTHOCTU OIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMHU
MOJCIISIMU.

[ToHnaTrie BEpPOATHOCTH BBOJIUTCS KaK Mepa MpaBaoNofoOus CIydaitHOTO
coobiTus. [lpu n3ydennn kypca oOydaromuecst ¢ 3[1P 3HakoMaTCs ¢ mpocTeHIIUMU
METOJIaMU  BBIYMCIICHUSI BEPOSITHOCTEM B  CIIyYallHBIX  OAKCIIEPUMEHTaX C
PAaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHU,
MO3BOJIAIONIMMH CTaBUTh M peIIaTh Oojiee CIOXKHBIE 3amadd. B Kypc BXoasT
HAYQJIbHBIC TPEJCTABJICHUS O CIYy4YalHbIX BEJIWYMHAX M WX  YHCJIOBBIX
XapaKTePUCTUKAX.

Taxke B paMKax 3TOr0 Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYArOUIUXCS C
3[IP ¢ MHOXeCTBaMM H OCHOBHBIMM OIEpAllMSIMM  HAJl MHOXECTBaMH,
paccMaTpuUBalOTCAd NPUMEPbl NPUMEHEHHUS] [JIsi PEIICHUs 3adady, a TakkKe
UCIIOJIb30BaHUs B IPYTHX MAaTEMaTUYECKUX KypcaxX U YUYEOHBIX NMpeaIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax msydaercs Kypc «BeposSTHOCTP M CTaTUCTHKa», B KOTOPBIA
BXxoAaT pazjaensl: «lIpencraBieHue AaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY;
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; « BBeneHue B Teopuro rpadony.

Ha wusydenue manHOro xkypca oTBOAMT 1 y4eOHBIM yac B HENENIO B TCUCHUE
KaxxJ10ro roga o0y4eHnus, Bcero 102 yueOHbBIX Haca.

COHEPXAHUE YUYEBEHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA (I1O
I'OAM OBYYEHUA)

7 KJIACC

[IpeacraBnenue NaHHBIX B BUJAE TaOJWL, AUarpaMM, rpaukoB. 3amojHEHUE
Ta0JIUI, YTEHUE U TIOCTPOEHUE TUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peaibHBIX MpolieccoB. M3Bieduenne nupopManuy U3 auarpamm M
TaOJINII, UCTIOJIH30BAHUE U UHTEPIPETAIINS JAHHBIX.

OmnucarenpHas CTAaTUCTUKA: CpelHee apudmernyeckoe, MeuaHa, pa3zMmax,
HauOosblllee W HauWMEHbIIee 3HAueHHUs Ha0opa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHUBOCTH.

*Ciy4allHBId SKCTIIEPUMEHT (OTBIT) W Ciy4aiiHoe coObiTHe. BeposTHOCTh |
yacToTa. Pojib MaloOBEPOSATHBIX U NMPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPUPOJE U
B 001mecTBe. MOHETa U UTPalbHAs KOCTh B TEOPHH BEPOSTHOCTEH™ .,

*I'pad, Bepmmna, pedpo. Crenenb BepunHbl. Yucno pédep U cymmapHas
creneHb BepunH. IIpencraBinenue o cBs3HocTH Tpada. Lenmn u mukisl. [lytu B
rpadax. O6xon rpada (sinepoB myTh). [IpencraBienrue 06 OpUEHTUPOBAHHOM rpade.
Pemenue 3amau ¢ momorpio rpados™®.

4 3nech u manee * * 0603HaYEHB! TEMBI, H3yYEHHE KOTOPBIX IPOBOJUTCS B O3HAKOMHTENbHOM Iiane. Ilegaror
CaMOCTOSITENILHO OIIpEeIsieT 00beM U3y4aeMoro MaTepHania.



8 KUIACC

[IpeacraBienuie NaHHBIX B BUAE TaOJIUI, 1UarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBa, IMOAMHOXecTBO. Onepauuu Haf
MHOXKECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoinenne. CBOWCTBA onepanuii Haj
MHOXECTBAMHU: MEPEMECTUTENBHOE, COUYETATENbHOE, pacrpeaeauTeIbHOE,
BKIIOUeHMs. Vcmonb3oBaHue TpaduUyuecKoro MpEACTaBICHUS MHOXKECTB IS
OMMCAHUSI pEeATIbHBIX MPOLIECCOB U SIBIICHUM, PU PELICHUN 3a/a4.

*M3Mmepenne pacceuBaHus AaHHBIX. J(Mcmepcusi U CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OpOB. J[narpamma pacceuBanus *.

DOneMeHTapHble  COObITUS  CiiydailHOro omnbiTa. CiydaiiHble  COOBITHS.
BepositHocT cOOBbITHI. OTNBITHL C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Cnyyaiiubiii BBIOOp. CBs3b MEXKIY MaJOBEPOSITHBIMU M MPAKTUYECKHU JOCTOBEPHBIMHU
COOBITUSIMU B MIPUPOJIC, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J1€peBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBaHHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXKIY YHWCIOM BEpIIMH W yucioM péodep. [lpasuio
yMHOeHus. Pemienue 3aiau ¢ momolisto rpados.

[IpotuBomnonoxueie coObiTHs. Juarpamma Obinepa. OObeauHeHUE U
nepeceueHne  coObituii.  HecoBmectHoie  coOwbiTmsi.  DopMyna  CIOKEHHUS
BEPOATHOCTEU. YCIOBHAasA BEpOATHOCTh. IIpaBmiio ymHOxkeHus. HeszaBucumeblie
coObrTusi. IlpeacraBnenne 3KcriepuMeHTa B BUAE JepeBa. PermeHue 3amad Ha
HAaXO0XJICHUE BEPOSITHOCTEH C TMOMOUIBIO JIepeBa CIYyYallHOTO JKCIIEPUMEHTA,
nuarpamm Ditnepa ™,

9 KUIACC

[IpencraBnenrie  MaHHBIX B BHAE  TaONWIl, JAWarpamMm, Tpadukos,
WHTEPIpETanns NaHHbIX. UTeHHE M MOCTpOoeHWE TaOJHIl, Tuarpamm, rpadukoB IO
pEAIbHBIM JAHHBIM.

IlepectanoBku u ¢daktopuan. CodyeTaHuss U YUCIO codeTaHUU. *TpeyroapHUK
[Tackans™. Pemenue 3a7a4 ¢ KCIOJIb30BAaHUEM KOMOUHATOPUKH.

*Teomerpuueckass BeposITHOCTh. CilydailHbI BBIOOp TOUKHM M3 (UTYpPHI Ha
IUIOCKOCTHU, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH *.

UcnbiTanue. Ycenex u Heynaya. Cepust UCIbITaHUWA A0 niepBoro ycnexa. Cepust
ucnbiTanuii bepaynnu. BepostHocT coObITHH B cepyun UCTIBITaHUN bepHy .

CnyvaiiHasg BeIMYMHA W PACIpEleIeHUE BEpOATHOCTEM. MaremaTtuueckoe
oXujganune W gaucrepcus.  IIpumepsl  MaTreMaTM4eCcKOro - OXKUIAHHUS KAk
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTHyecKoe OXUIAAHUE U
JUCTIEPCUS CIIyHYalHOM BEJIMYMHBI «YHCIJIO YCIIEXOB B CEPUM UCTIBITAHUNA bepHymmy.

[Tonarue o 3akoHe OoyblIMX yuces. M3MepeHne BEepOSITHOCTEH C MOMOIIbIO
4acToT. Posib 1 3HaueHKEe 3aKOHA OOIBIINX YKUCEI B MPUPOJIE U OOIIECTRBE.

TUIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEI
[IPOT'PAMMbBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (ITO TOJIAM
OBYUEHUS)

IIpenmeTHble pe3ysibTaThl OCBOCHHS Kypca «BeposTHOCTH M CTAaTHCTHUKa» B
7-9 knaccax xapakTepu3yrTCs CIEIYIOIUMA YMEHUSMH.



7 KIIACC

Uutate wuHOpMamuio, MNpeACTaBICHHYIO B TabiMIax, Ha JguUarpamMmax;
NpEACTaBIATh JIaHHBIE B BHUJE TaOJHWIl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonmbyaThie) U KPYroBbI€) IO MacCMBaM 3HA4YeHUH (C MCIIOJIb30BAaHUEM 3PUTEIIBHOM
HaIJISIAHOCTH W/WJIU BepOaIbHOM OTIOPHI).

OnuceiBaTh W UHTEPOPETUPOBATHL  pEAbHBIE  YHCIOBHIE  JIaHHBIC,
IIpPEICTaBIICHHBIE B TAOJINIIAX, HA TUarpaMMmax, rpapukax.

OpueHTHPOBATHECSI B TOHATHSIX W OMEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cpenHee apudMeTHIeCKoe, MeAraHa, HanOOoJIbIIIee U HAMMEHBIIIee 3HAUYCHHUS, Pa3Max.

NmeTs mnpencraBieHUE O CIydyalHOM M3MEHYMBOCTM Ha IPUMEpPAxX IIEH,
(GU3HYECKUX BETWYMH, AHTPOIIOMETPUYECKUX JTaHHBIX; WMETh NPEJCTaBICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIACC

N3Bnekate u mpeoOpa3oBbIBaTh WH(OpPMAIMIO, MPEACTABICHHYIO B BHUJE
Ta0aul, nuarpaMm, TpaduKoB; MPEACTaBISITh aHHBbIC B BUJE TaOJIUIl, JUArpamM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIM3A TAHHBIE C MIOMOIIBIO CTATUCTUYECKUX
noKazaTejel: CpeIHMX 3HAUYeHMM W Mep pacceuBaHHs (pa3max, AUCIEpPCUsS M
CTaHJIapPTHOE OTKJIOHEHUE).

HaxoauTpk 4acTOTHI YHCIOBBIX 3HAYEHUH M YaCTOThI COOBITHM, B TOM YHCJIE 10
pe3yibTataM HU3MEpeHud U HaOmoAeHuH (C  HCMOJB30BAaHHEM  3PUTEIBLHOMN
HaIJISIAHOCTH W/WUJIU BepOaaIbHOM OTOPHI).

HaxonuTe BEpOSTHOCTH CIy4allHBIX COOBITUH B OMNBITaX, 3HAsT BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITMH, B TOM UHCI€ B ONbITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMHE (C WCTIOJIB30BAHUEM 3PUTEIHHOW HATISTHOCTH W/WIIH
BEpOAIILHON OTOPHI).

Nmets mnpencraBieHue o rpaduuecKux MOJEIAX: JAEPEeBO CIy4ailHOTO
AKCIIEPUMEHTA, TUarpamMMbl Dijiepa, YuCaoBas mpsiMasl.

OnepupoBaTh MOHATUSMH Ha 0a30BOM ypOBHE: MHOXECTBO, IMOJIMHOXKECTRBO;
BBITIOJTHATH OIEpallK HaJl MHOKECTBAMU: 00bEIMHEHUE, NTEPECCUCHHE, JOTOTHEHHUE,
NEePEUYUCIIATh  JJEMEHThl MHOXKECTB, TMPHUMEHSATh CBOHMCTBA MHOXECTB  (C
WCII0JIb30BaHUEM BU3YaJIbHOW OIOPHI).

Nwmets mpencraBiienre o rpaduyeckoM IPEACTAaBICHHE MHOXECTB U CBS3CH
MEXKy HUMHU JJIS1 OIIMCAHUSA ITPOLIECCOB U SIBJICHUI, B TOM YKCJIE MPU PELUICHUM 3a7a4
U3 IPYyTHX YICOHBIX MIPEIMETOB U KyPCOB.

9 KUIIACC

N3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIIKIO, TPEICTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BUJE TAOJHUII, quarpamMm, rpadvKoB; MPEJICTABIATh JTAHHBIE B BHJIE
TaOJINII, TUarpaMm, rpauKoB.

Pemats mpocreiiiue 3agaur OpraHW30BaHHBIM IEPEOOPOM BAPHAHTOB, a
TaK)Ke C UCIOJIb30BaHNEM KOMOWHATOPHBIX MPABIII U METOJIOB.

NmeTtp mpencraBieHre 00 OMUCATEIBHBIX XapaKTEPUCTUKAX IJII MAacCCHBOB
YHUCJIOBBIX JIAHHBIX, B TOM YHCJIC CPEIHHE 3HAUCHUS U MEPHI PACCCHBAHUS.



HaxoauTh 4acTOThl 3HaYEHUM M YaCTOTHI COOBITHSI, B TOM YHUCIIE TMOJL3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HaOII0AeHU (C OMOpOM Ha CIPABOYHYIO
uHpopMaIuio).

HaxoauTe BEpOSITHOCTH CIy4allHBIX COOBITUM B W3YUYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNbITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
VICTIBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIIbITAaHUM bepHyIuun.

Nmers mnpexncraBiieHWEe O CIy4alHOW BEJIMYMHE MW O pacIlpelIeiiCHUU
BEPOATHOCTEH.

NMerp mpenctaBieHWE O 3aKOHE OOJBIIMX YHUCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YWCET B
IPUPOC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUNIAHUPOBAHUC MW KOJIHYCCTBC YaCOB, OTBOAMMBLIX Ha OCBOCHHC KEDKI[Oﬁ TCMBI y‘-IC6HOFO npcamMeTa

«MaremaTuka» aJanTUPOBAHHOW OCHOBHOW 00pa30oBaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus 00yJarOIINXCS C

3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B I[€JIOM COBIIAJIAIOT C COOTBETCTBYIOIIUM pa3fesioM pabodeil mporpaMMmbl y4eOHOTO

npeameta «MartemaTHKka» 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o011ero oOpazoBanus. [Ipu stom Opranuzainus BIpase
cama BHOCUTb U3MEHEHUS B COZIEp)KaHUE U paclpeesieHue yueOHOro Marepuaia 1o rogaM o0ydeHus, B MOCIeA0BaTeIbHOCTh
U3YYEHHUS] TEM U KOJUYECTBO YAaCOB HAa OCBOEHUE KAXKIOM TEMbI, ONpPENEIEHUE OPraHU3ALMOHHBIX (OpM OOy4YeHHUS U T.IL
OOGOCHOBAHHOCTb JJAHHBIX U3MEHEHU ONpeensieTca BbIOpaHHbIM 0Opa3oBaTeabHoM opranuzauueid Y MK, nnauBuayanbHbIMu
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHbIX oOydarommxca ¢ 3[IP, cTeneHpl0 YCBOGHHOCTH HMHU YYEOHBIX TEM,
pPEKOMEHJAlMsAMHU [0 OTOOpY W ajanTaluy Y4yeOHOro marepuana Mo MaTeMaTHhke, MpeiacTaBieHHbIMU B llosicHuTenbHOU

3aIIUCKCE.

5 kuaacc (e menee 170 u)

HazBanue
pasaesa (TemMbl)
Kypca (4ucj10

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATeJIbHOCTH 00y4aAI0IINXCH

4acoB)
HartypaabHbie Hecaruunas cucrema cuuciieHus. P HaTypanbHbIX uucel. |YuTarb, 3amMcbiBaTh, CPABHUBATBL HATYpaJIbHBIE YHCIIA;
uncia. leiicrBusi ¢ |Hartypaneubiii psa. UYucno 0. HarypanbHble uncna Ha|y4acTBOBATHL B 00CYXKJAEHMH CIOCO00B YIOPSIOYMBAHUS
HATYypPaJbHBIMH KOOpAMHATHOU TpsiMoil. CpaBHEHHE, OKPYTJICHUE HATYpPaJIbHBIX | YUCE.
YK CIAMH YUCEJL HN300pamxaTh KOOpIMHATHYIO TIPSAMYyIO, OTMeYaThb YHCIIA

(43 9)

Apudmernueckue JneicTBUA C HATypajJbHBIMH YHUCIAMH.
CBolicTBa HyJI INpU CIOXKEHMM M YMHOMKEHUH, CBOMCTBa
€IMHHIBl Opu  yMHOXeHuMH.  IlepemecturensHoe u
COUETaTEIbHOE  CBOMCTBA  CJIOXKEHUS WM YMHOXCHWS,
*pacrpeIeUTeIbHOE CBOWCTBO yMHOMKEHHUS * 4,

TOYKAMHM Ha KOOPIMHATHOW NPSMOH, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBOMicTBa HaTypanpHOro psiaa, unucen 0 u 1 npu
CJIO)KCHHUHN U YMHOXKCHHHU.

Hcnonb3oBaTh NPaBHJIO OKPYIVIEHHWS HATYpPaJIbHBIX YHCEN
p1 HEOOXOIMMOCTH C ONOPOM Ha aJrOPUTM IIpaBUIIA.




*[lenuTenu W KpaTHble® 4yKcha, pasjoKEHUE 4YKcia Ha
MHOxuUTenu. [lenenue ¢ ocratkoMm. IIpocTeie M cocTaBHBIE
yucna. *[lpusnaku genmumoctu Ha 2, 5, 10, 3, 9%

CreneHp ¢ HaTypaJbHBIM [TOKA3aTEJIEM.

Uucnoble BEIPAKEHUS; TOPSAIOK ACHCTBUN.

Perienne TeKCTOBBIX 33/1a4 Ha Bce apuMeTHueckue AeHCTBus,
Ha JIBIJKEHUE U MOKYIIKH.

BeimmosansaTs apupmernyeckue JAeHCTBHA C HATypaJbHBIMU
YHUCJIaM{, BBIYUC/ISATH 3HAUYEHHS YHUCIIOBBIX BBIPAXKEHHUH €O
CKOOKamu u 0e3 CKOOOK.

3anucbIBaTh NPOU3BEJCHUE B BUJE CTEIIEHU, YUTATh CTEIICHH,
HCMOJIB30BATh TEPMHMHOJIOTHI0O (OCHOBaHWE, IIOKa3aTellb),
BBIYUCJATh 3HAYeHUs] CTENEHEH Ipu HEOOXOAMMOCTH C
BU3YyaJIbHOW OTIIOPOIA.

BbINOJHATL NPUKUAKY M ONEHKY 3HAYEHMH YMCIIOBBIX
BBIPAKECHU, NMpeAIaratb U NPUMEHATh NPHEMBI MIPOBEPKHU
BBIYMCIICHHI.

Hcnonb30BaTh MpU  BBIYUCICHUSAX IepeMeCTUTeJbHOe |
coyeTareibHOEe CBOMCTBA  CJIOKEHHWS] M YMHOXKEHUs,
*pacnpenejanTebHOe CBOMCTBO YMHOKEHU *;
dopMynupoBaTE W TPUMEHSATH MpaBWIa Mpeodpa3oBaHMs
YHMCJI0BbIX BbIPaKeHUI Ha OCHOBe CBOIiCTB
apudMeTHYeCKMX JIeliCTBHH NpH  Heo0XOAMMOCTH €
HaNpapJsiloNiel MOMOIIbIO.

®opMyJIMpOBaTh ONpefeJeHUus1 JEIUTeNlss M KpaTHOro (c
OMOpOM Ha aJropuTM TMpaBuia), Ha3bIBATH JIEIUTETH U
KpaTHBIEC YHUCIIAa; PACHO3HABATH IIPOCTHIC U COCTABHBIC YMCIIA;
(opMmyupoBaTH U NIPUMEHATH NPU3HAKH JICTUMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha anropuT™M MpaBuia); MPHUMEHATH
AJITOPUTM  PA3JIOKEHUS] YHUCIA Ha MPOCThIE MHOXHTEIU;
HAXOAUTB OCTATKH OT JIEJIEHHSI U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
HaTypaJIbHbIX quclax, NPUBOIUTH npuMepsbl u
KOHTPIPHUMEPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAHUI O CBOMCTBAaxX HATYpaJbHBIX YUCEN C ONOPOU Ha
obpaserr.

Pemarts TeKCTOBbIE 3agaud apu(METHYECKHUM CIIOCOOOM,
HCIOJIB30BATH 3aBUCHMOCTH MEXIy BEIMYHMHAMH (CKOPOCTH,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb U JIp.) NpHU
HEOOXO/IMMOCTH C HCIOJIb30BAHUEM CIPABOYHOM HH(OpMaIUK:
aHAJM3UPOBATH TEKCT 33Jauu, nepedopMyJIHpPOBaTh YCIOBUE,




U3BJIEKATh HEOOXO0JMMbIe JTAHHBIE, yYCTaHABJMBATh
3aBUCUMOCTH MCXKIY BCIMYMHAMU IIPU H€O6XOI[I/IMOCTI/I C
HAaIpaBJIIOIIEH TOMOLIBIO.

MoaeanpoBaTh X0/ PELICHHs 3aJa4d C IOMOIIBK PUCYHKA,
CXEMBI, TaOIHILIBI.

I[IpuBoauThL, pa3zdupares pasiIUyHbIE
peleHniH  TeKCTOBBIX  3amad  (MpH
HaIPaBJIAIONIEH TOMOIIIBIO).

C nomompb0 mefarora OLEHWBATh IOJIyYEHHBIH pE3ysbTaT,
OCYLIeCTBJISATL  CAaMOKOHTPOJIb,  TMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAMThb OIIMOKU.

*Pemrate 3agauM ¢ MOMOIIBLI0O Nepefopa BceX BO3MOMKHBIX
BAPHAHTOB *,

3HAKOMHTLCS ¢ HCTOPHUEH pa3BUTHS apu(PMETHKH.

peuicHud, 3alrcu
HCO6XOI[I/IMOCTI/I C

Harassanast
reomerpus. JIuHuun
HA MJIOCKOCTH

(12 4)

Touka, npsimas, oTpe3ok, jayd. Jlomanas. M3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE E€IUHUIl H3MEpPEHUs  JJIUHBI.
OKpy»KHOCTb U KPYT.

IIpaktuyeckas padora «IlocTpoenue y3opa u3 OKpyKHOCTEH».

VYron. Ilpsamon,
W3mepeHune yrios.

OCTpBIM, TYyHOW W pPAa3BEPHYTBIA YIJIBL.

[IpakTuyeckas padora «IlocTpoenue yriaosy.

Pacno3HaBath Ha depTekax, pHUCYHKax, ONHCHIBATH,
UCIOJNB3YSl TEPMHUHOJIOTHIO, U HM300pakaTb C IIOMOIIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (pU  HEOOXOJUMOCTH 110
BU3YaJbHOW OIOpE): TOYKY, MPSAMYIO, OTPE30K, JIyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHMeEPBI OOBEKTOB PEAbLHOTO
MUpa, UMEoIMX (OopMy H3Y4YEHHBIX (UTYp, OLEHHBATH UX
JIMHEHHBIE pa3MEPBI.

Hcnonb3oBaTh TUHENWKY W TPAHCHIOPTUP KaK MHCTPYMEHTHI IS
MOCTPOEHUSI U U3MEPEHHS: U3MEPATH JUIMHY OTpe3Ka, BETMUUHY
yIiia; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YTOJN, 3aJaHHOU
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOMTH
OKPY>KHOCTb 33/IaHHOTO pajinyca.

MN300paxkaTh KOHQUTypallMu TeoMeTpudyecknx ¢uryp wus3
OTPE3KOB, OKPY)KHOCTEH, HMX 4YacTeil Ha HEJIMHOBAHHON U
KJeT4aroil Oymare; mpemjaratb, ONHCHIBATL M 00CYKIATh
€rnoco0bl, AaJroOpUTMbI TOCTPOCHHSI TIOCJIE COBMECTHOTO
aHaJIu3a.

Pacno3naBatb U U300pakaTh Ha HEJIMHOBAHHOW M KJIETYATON




Oymare TpsSMOH,
CPaBHMBATH YTJIbL.
BbIMHMCJISITH IIMHBI OTPE3KOB, TOMAHBIX.

[lonumMaTs W HMCHOJB30BATh MPH PelIeHHH 3ajJa4
3aBHCHMOCTH MEXIy CIMHHLIAMH METPUYECKOH CHCTEMBI MEp;
3HAKOMMTBCS C HEMETPUUECKUMHU CHCTEMaMH Mep; BbIPAKATh

OCTpbIM, TyHo#, pa3BEPHYTHIA  YIJIbI,

JUIMHY B pa3lUYHbIX  €QUHHUIIAX  U3MEpPEeHHs]  IpU
HEOOXOIMMOCTH C OTIOPOH Ha CTIPABOYHYIO HH(POPMAITHUIO.
HccnenoBarb  ¢urypsl u  KOH(Urypanuu, HUCHOJIb3YS

U (POBBIE PECYPCHI.

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBuibHble M HemnpaBuiIbHBIE JpoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHE APOOEH.

CrnoxeHue U BIYMTaHHE OOBIKHOBEHHBIX JIpoOeil. CMmelaHHas
npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aMMHO-00paTHBIE APOOH.

Pemrenne TeKCTOBBIX 3ajad, cojepxamux apoou. OCHOBHBIC
3a/1a4¥ Ha APOOU.

[TpumeHeHne OyKB [T 3aIMCH MaTEMaTHYECKIX BBIPAKEHUH U
MPEIIOKEHUN.

MopaeaupoBate B Tpaduueckoi, mnpeaMeTHOH Qopme, C
MOMOUIbI0 KOMIbIOTEpAa TOHATHS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JAPOOBIO.

YuraTh M 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaIaraTh  00CyK1aTh COco0bI YIIOPsSJ0YMBAHUS APOOEH.
HN300paxkars,  OOBIKHOBEHHBIE  OpOoOM  TOYKaMU  Ha
KOOPJIMHATHOM  NpsAMON; MCHOJIB30BaTh  KOOPIMHATHYIO
IPSMYTO JUTSI CPABHEHUS IPOOEH.

®opmMy.IHpPOBaTh, 3ANIUCHIBATH ¢ MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpoM Ha TPABHUIIO;
HCNOJIb30BATh OCHOBHOE CBOMCTBO JApoOM Ui *COoKpaleHHs
npoOeii W mpuBeneHHs OpoOM K HOBOMY 3HaMEHATEII0 B
NPOCTEHIINX Caydasx ™.

IpeacraBasath 10 00pa3ily CMEMIAaHHYI JApoOb B BHIE
HEeMpaBWJIBHOW ¥ BBIAEIATH 1€y 4YacTh 4YHUCIA U3
HETPaBWIBHOM Jpo0u.

BoinoaHATh apudMeTnyecKue JeicTBUA ¢ OObIKHOBEHHBIMU
IpoOsSMH B TPOCTBIX CIOy4asx; HPHMEHATh CBOHCTBA
apudMeTHIeCcCKuX necTBuit Ui panroHaIM3aluu
BBIYMCIICHHI.

BbINOJHATH NPUKUAKY M OLIEHKY pe3yJbTaTa BbIUMCIICHUI;
npeaaratb 1 IPMMeHATHh NPUEMBbI IPOBEPKH BbIYUCIECHUN.
IIpoBoauThs HccC/eA0BAHUS CBOWCTB Jpo0Oei, omupasch Ha




YHUCIIOBBIC JKCIEPUMEHTHI (B TOM 4YHCIE C
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3bIBAaHUS O APOOSX,
NPUBOIUTH MPUMEPBI M KOHTPIIPUMEPHI.

Pematp mpocreiiiye TEKCTOBBIC 3a7add, COJAEpIKAIIUe
IpoOHBIC JaHHBIC, W 33Ja4d HA *HAXOXKICHHE YacCTH IICJIOTO U
IIEJIOTO 110 €r0 YaCTH; BBIABJSATH X CXOJCTBA H Pa3andms *.
MoaenupoBaTh XOJ PEIICHUS 33Ja4d C TTOMOIINBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

I[IpuBoauTh, pa3doupaTh, OUEHHBATH PA3IMYHBIC PEIICHUS,
3alMCH PEIICHUH TEKCTOBBIX 3aa4 IMPH HEOOXOIMMOCTH C
HaIPaBJISAOLIEH TOMOIIBO.

C moMompbI0 meaarora OIeHHBATh IOJYUYCHHBIH pPe3yJIbTarT,

IIOMOIIBIO

OCYyHIECTBJAATH  CaMOKOHTPOJb,  IIPOBEpPsii  OTBET  HA
COOTBETCTBHUE YCIIOBHIO, HAXOAMThb OIIMOKU.
3HAKOMHTLCS C HCTOPHUEH pa3BUTHS apu(PMETHKH.

Haraspnas MHuoroyronpHuku.  YeTbIpEXYTrOJIBHUK,  IPSIMOYTOJIBHUK, | Pacmo3dHaBaTth, M300paxarb C IOMOLIBIO  YEPTEKHBIX

reomeTrpus. KBaJpar. WHCTPYMEHTOB W OT pYyKH, MOJEIMPOBAaTh U3 Oymaru

MHOroyroJIbHUKHU TpeyrombHUK. MHOTOYT'OJIbHUKH.

(10 4.) [Inomane u nepuMeTp MPSAMOYTroJIbHUKA U MHOTOYTOJIbHUKOB, I[IpuBoauTs MpuMepbl 0OBEKTOB PEATBHOTO MHpPA, MUMEIOIINX
COCTABNEHHBIX M3 MPAMOYTONBHUKOB, CAMHUIE m3Mepems| POPMY — MHOTOYTONBHHKR, MpAMOYTo/IbHIKA,  KBA/pata,
riommau. TlepuMeTp MHOrOYroNbHUKA. TPEYTOJbHUKA, OEHUBATH UX JIMHEHHbIE Pa3MepbI.

BbruncaaTh: NEpUMETP TPEYroOJIbHUKA, MPSMOYIOJIbHHKA,

MHOTOYT'OJIbHUKA; IUIOIIAJb MPSIMOYTOJIbHHMKA, KBajJpara (Ipu
HE0OXOIMMOCTH € ONOPOil Ha aITOPUTM YUEeOHBIX JEHCTBUIA).
H3o00paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIbHbIE u
TYNOYTOJIbHbIE TPEYTOJIbHUKU.

Crpourthb Ha kjeTyaTol Oymare KBaapaT U MPSIMOYTOJBHUK C
3aJJaHHbIMM JUIMHAMU CTOPOH.

HccaenoBars cBOMCTBAa NPSAMOYIOJbHHKA, KBajgpaTa IIyTEM
9KCHEpUMEHTa, HAOMIOACHUSA, H3MEPEHUs, MOJCIMPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJIpaTa U NPSMOYTOJIbHUKA.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUSA O




MHOTOYTI'OJIbHUKAX, IPUBOJAUTH NPUMEPbI U KOHTPIIPUMEPHI.
HccaenoBarsb 3aBHCMMOCTSD IIJIOIIAAM KBagpaTa OT JJIMHBI €ro
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBaJPAaTHOM CETKH IS ITOCTPOCHHUS
¢uryp;  pa3duBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATHL (QUIYpbl M3 KBaJApaTOB U
OpSMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOLa/lb, pa3OuBaTh
¢urypel Ha TPSIMOYTOJIBHUKHA W KBAApaThl M HAaXOAWTh WX
I0IaAb (IpU HEOOXOJUMOCTH C HANPABJISAIOLIEH OMOILBIO).
BeipakaTe BenMuYMHY IUIOIAAM B Pa3IMYHBIX €IMHMIAX
U3MEpPEHUs] METPUYECKOM CHCTEMBI MEp, HMCIO0JIb30BaTh
3aBHCHMOCTH MEXJy METPUYECKMMM EIUHULAMH H3MEpPEHUs
IUIOIAAM TpU HEOOXOAMMOCTH C ONOPOM Ha CHPAaBOYHYIO
UH(OPMALIHUIO.

3HaKOMHTBCH C NpHMepaMH NPHMMEHEHHs IUIOWAIH U
IepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemarsb 3axaum us
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C OIOPOM Ha aJrOPUTM
IpaBUiIa, 00CYKAATH Pa3InYHbIE CIIOCOOBI PEIICHNS 3a1a4.

JlecaTuaHbIe
npoou
(38 u)

Hecstuunas 3anuck apoOeil. CpaBHEHHE JECATHUHBIX APOOESH.

JleiicTBusl ¢ necATUIHBIMU ApoOsimu. OKpyTIEHUE TeCATUIHBIX
IpoOei.

Pemenne TekcTOBBIX 3amad, copepxamux Apoou. OCHOBHBIC
3a/1a4d Ha ApoOH.

IIpencraBiasiTh JIECATHYHYIO IpoOb B BUAEC OOBIKHOBEHHOM,
YUTATH M 3aNHUCHIBATh, CPAaBHUBATH JIECATUYHBIC JPOOH,
npeiaratb M 00CY:KIaTh CHOCOOBI  yIOPSAIOYMBAHUS
JECATUYHBIX TpOoOeH.

HN3o00paxkaTh necATUYHBIC NPOOM TOYKAMHM HAa KOOPAMHATHOM
IPSIMOIA.

BoisiBASITH CXOACTBA M PA3JIU4Msl MPaBUI apuPMETHUUSCKHUX
JNEUCTBUM C HATypaJbHBIMH YHCIAMH U JCCATUYHBIMU
JIPOOSIMH, TTOCJIE COBMECTHOT'O aHAJIN3A.

BoinosHATh apudMeTHdecKue JEHCTBUS C JIECATUIHBIMU
Ipo0siMU; BBINOJHATH NPUKHIKY M OLEHKY pe3yibTara
BBIYHCIICHHIA.

IIpumeHsaTh cBoOWicTBA apuMETHUCCKUX JACHCTBUH IS
palMoOHATN3alUY BBIYUCICHUH.

IIpuMeHSIT, MPABUJIO OKPYIJIEHHN JICCATUYHBIX IpOOEH, mpu




HEOOXOJMMOCTH C BU3YaJIbHOH OMOPOiA.

IIpoBoauTh wucc/ie0BAHUS CBOWCTB JCCATUYHBIX JPOOEH,
OMHUPAsICh Ha YHCIOBBIC SKCIHEPUMEHTHI (B TOM YHCIE C
MOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIC BBHICKAa3bIBAaHUS O JIPOOSX,

NPUBOAUTH  NPUMEPbl U KOHTPIPUMEDSI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUH.
Pemars nmnpocreiilne TEKCTOBBIE  3aJayd, COAEpPKAIIUE

IpoOHbIE JaHHbBIE, U HAa *HAXOXXJEHUE YaCTH IIEJIOTO U IIeJIOTO
0 €0 YaCTH *; BBIABJIATH UX CXOACTBA M Pa3IHYHUsl.
MopenupoBath XOJ pELICHUS 3aJaud C MOMOIIBIO PUCYHKA,
cxeMbl, Tabnuupl. Pa30upath pasnuyHble pEUICHMs, 3allUCU
pelIeHni TeKCTOBBIX 3a/1a4.

OnepupoBaTth JApOOHBIMH YHCIIAMU B PEATbHBIX JKU3HEHHBIX
CUTYalIUAX.

C noMompb0 negarora OLUeHMBAThH IOJYUYEHHBIH peE3yJIbTar,
OCYLeCTBJSATHL  CAMOKOHTPOJNb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOMTh OIIMOKH.

3HAKOMUTBCS ¢ HCTOPUEH pa3BUTUS apUPMETHKU

Harasanas
reoMeTpus.
Tesna u purypst
B MPOCTPAHCTBE
(99

*MHuororpanHukd. M300pakeHre MHOTOrpaHHHKOB. Mojenn
IIPOCTPAHCTBEHHBIX TEIl.

[IpsimoyronbHbI napamnenenunen, Kyo. Pa3séprku kyba u
napauiesenumnesa.
O06BEM KyOa, IpAMOYTOJIBHOTO Mapajuienenumneaa’™.

Pacno3HaBaTh Ha 4epTeikax, PHUCYHKAaX, B OKpY:KaloleM
MHpe NPSIMOYTOJIbHBIN Mapajienenune], Kyo, MHOTOTpaHHHUKH,
ONUCHIBATh, MCHOJb3YS TEPMHHOJIOTHIO, OLEHMBATh
JUHENHHBIE pa3MepBhl.

I[IpuBoANTHL NMpUMePbI 0OBEKTOB PEATBHOTO MHPA, UMEIOIINX
(GbopMy MHOrOrpaHHHKa, HPSIMOYTOJIBHOTO Napaijelenunena,
KyOa.

H3o6paxkaTs ky0 Ha KIeT4aTOM Oymare.

HccaenoBarb CBONiCTBa KyOa, IIPSIMOYTOJIBHOTO
napajesienunesa, MHOTOTPaHHUKOB, MCIIOJIb3YSl MOJIENU IIPH
HEOOXOJUMOCTH C HANPABJISIOLIEH TOMOIIBIO.

PacnosHaBate  pa3BEPTKM  KyO0a M Hapasuiesenuiena.
MopaeanpoBaTth Ky0 U napauieiaenunes u3 OymMarua U mpovux
MaTepHualoB, o o0pasily.




Haxonuth u3MepeHUs, BBIYUCIASATH IUIONIAL TOBEPXHOCTH,
00BEM Ky0a, MpsIMOYTOJIBLHOTO Napaiesienunesa ¢ Onopon Ha
QITOPUTM YYEOHBIX JICHCTBHIA;, HCCI€I0BATH 3aBHCHMOCTH
00béMa Ky0a OT IJTMHBI €ro pedpa.

Ha6uonath ¥ NPOBOAMTH AHAJOTHMH MEXIY MOHATUIMHU
IO ¥ 00BEMA, IEPHMETPa M TUIOIA N TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIO)KHBIC BBICKA3bIBAHUSA O
MHOTOTPaHHUKAX, MPUBOAUTH NMPUMEPbI U KOHTPIPUMEPEI.
Pemats 3a1a4u U3 peaybHOM KU3HHU.

IloBTOpEHHE
1 00001IeHHe
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 5 Kiacca,
0000111eHIEe 3HAHHIA.

Buruucasars 3HAYCHUS BBIPAKECHU, COJIepKaIIUX
HaTypajbHble 4YMCIa, OOBIKHOBEHHBIE M JECATUYHBIC ApPOOH,
BBIMOJIHATh MPEoOpa3oBaHMs 4YHMCEN TMPU HEOOXOIUMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

BbiOupars cmoco®  cpaBHEHUsT ~ YMCEll,  BBIYMCIICHUH,
NPUMEHATh CBOMCTBA apuU(pMETHUYEeCKUX JeHcTBUH  JUIs
palMOHAIN3alUH BIYUCICHUN.

OcymecTBITh CAMOKOHTPOJIb BBINOJIHAEMbBIX ACHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BHIYMCICHHI.

Pemate mpocreiflume 3amaum U3 peaJbHOW  KU3HHU,
NPUMEHATh MATEeMATHYeCKHUe 3HAHUSA Ul PELICHUS 3a1a4d U3
JPYTUX y4eOHbIX PEAMETOB.

Pemiate mpocreiiinme 3agayu
CPaBHUBATH  CHOCOOBI  pEIICHHUS
panuoHAJbHBIN c110CO0.

pPa3HbIMU
3a7a4u,

crocodamu,
BbIOUPATH

6 kaacc (He menee 170 u)

Ha3Baunue
pasnaena (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOE€ coaecpkaHue

OcHoBHbIE BHIBI J1eSITEJIbHOCTH oﬁyqaloumxm




HartypaabHbie
yuciaa
(30 9)

Apudmernueckue JEeUCTBHS c MHOTO3HAYHBIMU
HaTypaJbHbBIMU YHUCJIaMH. YuciaoBbie BBIPpAXKCHUSA, TOPAAOK
JICHCTBUH, UCTIOIB30BaHUE CKOOOK. OKpyTJIEHUE HATYPaTbHBIX
YHCEII.

JlenuTenu ¥ KpaTHbIC YHCIIa; ¥*HAHUOOJBIINKA OOIINN IEIUTEIb
¥ HanMEHbIIee 00IIee KpaTHOe *.

PaznokeHne umcia Ha TPOCTBIE MHOXHUTENTU. JlemuMoCTh
CYMMBI U IIPOU3BEICHHUS. [[eeHne ¢ 0CTaTKOM.
Penrenue TeKCTOBBIX 3aad.

BbInoHATL apupmMeTHYecKkHe JeHCTBUSA C MHOIO3HAYHBIMU
HaTypaJIbHBIMU YHCIAMH, HAXOAUThb 3HAYEHHUS] YHCIIOBBIX
BBIpQ)XEHUI CO CKOOKaMHU U 6e3 CKOOOK; BBIYMCIATH 3HAYECHHSA
BBIPAKEHUI, COIepKALLUX CTEIIEHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAuYeHUIl YHCIIOBBIX
BbIPA)KCHUH, IPUMEHATH NPUEMBbI IPOBEPKH PE3YJIbTATA.
Vcnonb3oBaTh MpU  BBIYMCICHUAX IepeMecTUTeNIbHOe U
coyerarejbHOe CBOWCTBAa CJOKEHHSI M  YMHOKEHHs,
*pacnpenejuTe]bHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIbHO
CJI03KeHHs ¥, CBOMiCcTBa apu(pMeTHYeCKUX AelCTBUH.
HccaenoBarh  4YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTBI.

@opmyaupoBaTh ONpeAeJeHUsl JIeIUTeNs M KpPaTHOTO,
HauOONbIIEro OOIIero JelIuTeNss W HaUMEHBLIETo OOLIero
KpPaTHOro, MPOCTOr0 M COCTABHOIO YHCEJ; HCIOJIb30BaTh 3TH
TIOHSATHS TIPH PEIIeHUH 33124 (TIpU HEOOXOJMMOCTH C OMTOPON Ha
ITOPUTM IPaBUIIA).

I[IpuMeHATH AJrOPpUTMbI BBIYUCICHHUS HAHOOJBIIEro OOIIero
JIenuTeNnss W HauMEHbIIEro OOIIero KpaTHOrO JABYX YHCel,
AITOPUTM Pa3JIOKEHUS YHUCIIa HA POCTHIE MHOKHUTEIH.
HccaenoBath €BOMCTBA JIEIMMOCTH CyMMBI U NPOU3BEICHHUS
YHCEN C ONIOPOM HA BOIIPOCHBIN IUIAH.

IIpuBoanTL mNpUMepbI YHCEN C 3aJaHHBIMM CBOMCTBaMH,
pacnmo3HaBaThb BepHble M HeBepHble YTBEPKICHHUS O
CBOMCTBaxX 4MHCEN, ONPOBEPraTb HEBEPHBbIE YTBEP)KICHUS C
IIOMOUIbIO KOHTPIIPUMEPOB.

KoncTpyupoBate  MaTeMaTHYeCKHe  NPEMJIOKEHHS  C
MIOMOIIBIO CBSI30K «W», «HAJIH», KECIH. .., TO...» II0 00pas3Iry.
Pemath TekcTOBBIE 33/1a4M, BKJIIOYAIOINE TOHATHS 1€IUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIOIB30BaTh Mepedop Bcex
BO3MOYKHBIX BAPHMAHTOB C ONOPON Ha BOIIPOCHBIH IJIaH.
MopenupoBarh XOJ pEIICHUs 3aJadd C I[OMOILIBI0 PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoauTh, pazbuparh, OLIEHHWBATH PAa3JIMYHbIC PeLICHUs,




3almucu peIJ.IEHI/Iﬁ TEKCTOBBIX 3ajJa4 C HanpaBnﬂ}omeﬁ
IOMOIIBIO.

KpI/ITI/I‘leCKI/I OLCHUBATbH lIO.]Iy'-IEHHbeI pe3yiabTaTr, HAaX0AUThb
OIIIHﬁKI/I, OCYHIECTBJIAThE CaAMOKOHTPOJIb, IIPOBEPHASA OTBET
Ha COOTBETCTBUEC YCJI0BHUIO.

Harasanas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*[lepnenaukyisipubie npsmMele. [lapannenbHbie npsmele *,

Paccrossame Mexmy IBYyMsl TOYKaMH, OT TOYKH IO MPSIMOH,
IJIMHA ITYTU Ha KBaﬂpaTHOﬁ CCTKC.
*TIpumepbl MPSIMBIX B TPOCTPAHCTBE *,

Pacno3HaBarh Ha ueprexax, PUCYHKax Cly4aud B3aWMHOIO
PacCIIOJIOKEHUSA ABYX MPSAMBIX.

H300paxarh ¢ 1NOMOLILID YepPTEKHBIX HHCTPYMEHTOB
KjIeTyaToil Oymare [JBe IepeceKarolecs MpsMble, JBe
MapaJuleIbHbIE TPSIMBIE, CTPOUTH IPIMYI0, NEPIEHAUKYISIPHYIO
JAHHOM.

IIpuBoauTs NpUMepbl MapajuIeIbHOCTH "
NEPHEHANKYIAPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.

PacnozHaBaTth B MHOIOYIOJBHHUKAaX NEPHEHAUKYJSIPHBIE H
napajulesipHple  CTOpoHbl. M300paskaTh MHOTOYTOJIBHMKH C
napajuleIbHBIMU, IEPIEHIUKYISPHBIMA CTOPOHAMH I10 00pa3ily.
Haxoautp paccrosiHue Mexay IByMs TOYKaMH, OT TOYKH JI0
IpsIMOM, JUIMHY IyTM Ha KBAaJpaTHOM CETKE, B TOM YHUCIE
UCTIONb3Ys IU(PPOBBIE PECYPCHI.

JApoou
(32 v)

OObIKHOBEHHAss ~ poOb, OCHOBHOE  CBOWCTBO  Jpo0w,
cokpaieHue n1pooeit. CpaBHEHUE U YIIOPSAI0UMBaHUE APOOCH.
JHecsatuunbie 1poOU U METPUIECKast CUCTEMa Mep.

ApudpmeTrnueckue  AecTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIME JIPOOSMHU.

OrtHomienue. JleneHre B JaHHOM OTHOIICHHH. *Maciira0 ™,
HPOTIOPIIHSI.

[TonsTue mporeHTa. BrruucieHue mpoueHTa OT BEIWYUHBI U
BEJIMYMHBI 110 €€ MTPOLICHTY.

Penienne TekcTOBBIX 33Ja4, COAEPIKALIMX IPOOH U MPOLIEHTHI.
[IpakTuyeckast pabora «OTHOIIEHUE ATUHBI OKPY>KHOCTH K €€
TAMETPY».

CpaBHUBATHL W YNOPSAOYMBATHL JpOoOH, BHIOHPATH CHOCOD
CpaBHEHUs Ipobei.

IIpeacTraBiasATh ACCATUYHBIC APOOM B BHUAC OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUE JAECATHYHBIX, HCHOJIb30BATh
IKBHBAJIEHTHbIE TMpeICTABJEHUS IPOOHBIX 4YHCEN MpH HX
CpPaBHEHHMM, TP BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HAIPAaBIIAIONIEH TOMOIIIBIO).

Hcnoab3oBaTh jaecATUUHBIE JpoOM TNpU  peoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BbinoHATL apugMeTnyecKue JelCTBUA ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU APOOSIMHU.

BeruncasarTs 3HAYECHUS BBIPAXXCHUI, COJIEpIKaIINX
OObIKHOBEHHbIE =~ W JECATHUYHblE  JApoOU,  BBHIIOJHATH




npeoOpazoBanus ApoOell, BbIOMPATh CHOCO0, NPUMEHATH
cBOiicTBa apuPMETHUECKUX ICHCTBHMA I pallMOHATH3AIUU
BBIYMCIICHU.

CocTaB/siTh OTHOLIECHUS U TPOMOPIMK, HAXOAUTH OTHOIICHHE
BEJIMYUH, ACTUTh BEIMYUHY B JAHHOM OTHOLIEHHH.

Haxoanth 3KCHEePUMEHTAJBHBIM NMYTEM OTHOILICHUE JIJTUHBI
OKpyXHOCTH K €& nguamerpy (Ipu HEOOXOAUMOCTH C
HaIpPaBJIAIONIEH TOMOIIBIO).

Haxoauth macmitad 1uiaHa, KapThl MU BBIYUCIATH PACCTOSHUSA,
UCTIONB3Ys MacTald ¢ ONOPO Ha ANTOPUTM yUEOHBIX TEHCTBHIA.
OO0BSICHATB, UTO TaKOE€ MPOIICHT, YNOTPeOIsITh 000pOTHl peuu
CO CJIOBOM «IIPOIIEHTY». BbIpamaTh NpPOIEHTHI B Jpo0sSIX H
JIpoOH B MPOLIEHTAX, OTHOIIEHHUE JIBYX BEJIMUYMH B MPOIECHTAX.
BbIYHCJISITH IPOLEHT OT YKCIIA U YUCIIO 10 €r0 IPOLIEHTY.
OxpyrasaTs ApoOM U TMPOIEHTH, HAXOIUTH MPUOIMIKEHUSI
qHUCceNl NPU HEOOXOIUMOCTH C HCIOJIb30BAaHHEM BH3YaIbHOM
OTIOpBI.

Pematy 3amaum Ha YacTH, MPOLEHTHI, NPOMOPIHUH, HA
HaxXOoXkJIeHue ApoOu (TPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpOIeHTY), ApoOu (MPOIEHTa), KOTOPBI COCTABIISICT
ogHa BenuyuHa or apyrod. IlpuBoamTh, pa3duparts,
OLEHUBATH PA3TUYHBIC PEIICHUS, 3aMUCH PEIICHUH TEKCTOBBIX
3a[a4 Mpu HEOOXOAUMOCTH C HANIPABIIAIONIEH TOMOIIbBIO.
H3Biaexkats uHpoOpMamu© ©3 TAOMUI] W JAHATPAMM,
MHTEPIPETUPOBATH TaOJINYHbIC JTAaHHBIE, ONpEeNENATh
HanOoJIbIIIee M HAUMEHBIIIEE U3 NIPECTABICHHBIX JaHHBIX.

Harassanas
reoMeTpusi.
CummeTtpus
(6 9)

*QOceBas cummeTpus. LlenTpanbHas cuMMeTpus.

[TocTpoeHre CUMMETPUUYHBIX (UTYD.
CumMeTpHs B MPOCTPaHCTBE™.

Pacno3HaBaTh Ha yepTekax M M300pakeHUsIX, H300paKaTh OT
PYKH, CTPOMTH C TIOMOIIBI0 MHCTPYMEHTOB (Urypy (OTpe3oK,
JOMaHyl0, TPEYrOJbHUK, TPSAMOYTOJIBHUK, OKPYXXHOCTH),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIPaBJIAIOLIEN TTOMOIIBIO.

HaxoauTe npuMepbl CUMMETPUM B OKPYKAIOIIEM MHpE.
MopaeaupoBare u3 Oymaru JBe (GUIypbl, CHUMMETPUYHBIE




OTHOCHUTEJIEHO TMPSIMOH; KOHCTPYHPOBATh T'€OMETPHUYECKHUEC
KOH(UTYpAINH, UCIIOJIb3YsI CBOHCTBO CHMMETPHH, B TOM YHCIIE
C MOMOIIBI HUQPPOBBIX PECYPCOB C ONOPOH Ha aIrOpUTM
Y4eOHBIX JICHCTBUH.

Boipakenus
¢ OykBaMu
6)

[Ipumenenne OyKB Ui 3aMHCH MaTEMAaTUYECKUX BBIPAKEHUHN U
npeanokeHuil.  *BykBeHHbIE  BBIDQKCHHSIT H  YUCIIOBBIC
MOACTAHOBKHU™*.

BykBeHHbIC paBEHCTRBA, HAXOXKICHUE HEU3BECTHOI'O
KOMIIOHEHTa. DOPMYIIBI.

Hcnoab3oBath OYKBBI A7 0003HAYEHUS YHCEI, MPHU 3alHUCU
MaTeMaTUYeCKUX  yTBEPXKICHUM, COCTABJISITH  OyKBEHHBIC
BBIPAYKEHHUS 110 YCJIOBUIO 3a7a4H.

HccaenoBartb  HECIOXKHBIE  YHUCJIOBBIE  3aKOHOMEPHOCTH,
MCIIONIb30BaTh OYKBBI JJIs UX 3aIHCH.

BoruucasaTs 4ncioBoe 3HaueHUE OYKBEHHOTO BBIPAXKEHUS TIPH
3aJJaHHBIX 3HAYECHUAX OYKB C OMOPOW Ha aNTOPUTM Y4EeOHBIX
JIEUCTBUIL.

3anuceIBaTh ¢dopmy.nr: IepuUMeTpa u TUIOIIAAN
NpSAMOYTOJIbHUKA, KBaJpaTa; JJIMNHBI OKPYXHOCTH, IUIOMAIN
KpyTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (HOpMYJIaM.
CocTaBiasiThb (POPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; LIEHA, KOJTUYECTBO,
CTOMMOCTB; TPOHM3BOJIUTEIIBHOCTb, BpeMsi, O0BEM pPaOOTEHI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (QopMyTiam.

HaxonuTh  HEW3BECTHBIM  KOMIIOHEHT  apU(METUYECKOTro
NEeNCTBUSL.

Harasanas
reoMeTpus.
@urypbl

HA IVIOCKOCTH
(14 9)

YeThIpEXYTrobHUK, IIpUMEpPHI YETBIPEXYTOJIbHUKOB.
[IpsiMoyronbHUK, KBaJapaT: CBOWCTBAa CTOpPOH,  YIJIOB,
JMaroHaleu.

N3mepenue yrioB. Buabl TpeyroJbHUKOB.

[Mepumerp MHOroyrompHuka. I[lmomane ¢urypsl. dopmysl
nepuMeTpa U IUIOIAAu mpsiMoyronbHuKa. [IpuOmmkénnoe
U3MEpeHNe II0MAAN QUTYP.

*[Ipaxtuyeckas pabdora «Ilnomans kpyra» *.

M300paxarh Ha HEIMHOBAHHOM U KJeTyaTo Oymare c
HCII0JIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YEeTBIPEXYTOJIbHUKH c 3aJJaHHBIMU CBOMCTBAMM: c
NapajulebHBIMY, NEPHEHANKYJISIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpSIMBIMU ~ yIJIAMH W Jp., PaBHOOEIPEHHBIM TPEyrojbHUK.
IIpensarars n 00cyK1aTh €1IOCOOBI, AATOPUTMBbI [IOCTPOEHUS.
HccnenoBarb, UCHONB3YyS  SKCIEPUMEHT,  HAOIIOACHUE,
MOJICJIMPOBAaHUE, CBOMCTBA  IPAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMTOPOM HA BOIPOCHBIN TUTaH.

O0ocHOBBIBATb, ONPOBEPraTb C IOMOIIBIO KOHTPIPUMEDPOB
YTBEP)KACHUSI O MPSAMOYIOJbHUKE, KBajJpaTe, Pacrno3HaBaTh




BEpHBIE U HEBEPHBIEC YTBEPKIACHHUS.
HN3MepsTh U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbl, B TOM
YlUCJie B MHOTOYT'OJIbBHHKE, CPABHUBATH YIJibl; PACIO3HABATH
OCTpBI€, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YTIIbL.

Pacno3naBarn, U300paxKaTh OCTPOYTOJIbHBIM,
IIPSAMOYTOJIBHBIN, TYIIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHUI TPEyroJbHUKH (MpU HEOOXOJUMOCTU C
MCIIO0JIb30BAHUEM BU3YaIbHOM OTMOPHI).

Beruucasts nepuMeTp MHOI'OYTOJIbHUKA, IJI011a1b
MHOTOYTOJIbHUKA Pa30MCHUEM Ha MPSMOYTOJBHUKH, Ha PaBHBIE
burypsl, HUCHOIB30BaTh METPUUYECKUE EIUHHIBI H3MEpPEHUS
JUTMHBI U TIJIOIIAIU C OTIOPOM Ha aJITOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBars NpUOIMKEHHOE U3MEpPeHHe UIMH U TUIOAaeH
Ha KjeT4yatod Oymare, MNpUOIMKEHHOE W3MEPEHUE JUTUHBI
OKPY’KHOCTH, TUIOLIaJH Kpyra.

IHonoxurenbusie u |Llensle  yuncna. *Monynp  uucna,  reomerpuueckas | [IlpyBoguTh npumepbl HCNONb30BaHUS B pEATbHON KU3HHU
oTpHLATe/IbHbIE UHTepIpeTanus Moayst. YucIoBbIe MPOMEXKYTKH *. MOJIOKUTENBHBIX U OTPULATEIbHBIX YUCE.
yucaa TToNOKUTENBHBIE M OTpUIATENbHble uncia. CpaBHEHHe H3o06paxkaTsb 11e1bIe YKCIa, TIONOXKHTEIBHBIE X OTPULIATENBHEIS
(40 1) MOJIOKUTENBHBIX U OTPULATENBHBIX unced. Apudmernueckue | 1MC/1@  TOUKAMH  Ha  HMCIOBOM  HPSMOH,  MCHOJL30BATH
JeHCTBHUS C TI0JI0KUTEILHBIMU U OTPULIATEILHBIMY UicIamMy, | THCTOBYIO NPAMYIO UL CPaBHCHIS HHCCTL.
Pellrer e TeKCTOBBIX 3a1ad. IIpumMeHAT, NpaBWJIa CPABHEHUS, YNOPSAAOYUBATH LIEJIbIC
YyHuClia; *HaX0AMTh MOTYJIb Yucia ™,
®opMyIMpPOBaTh MPABWJIA BHIUUCICHUS C MOJOKUTEIbHBIMU U
OTPULIATEIIHBIMU YHCIAaMH, HAXOAUTH 3HAYEHHUSl YHCIIOBBIX
BBIPAXKECHHUI, coZIepKaIINX JIEHCTBUS
C IIOJIOKUTEIBHBIMM M  OTPHULATEIBHBIMU YHUCIAMHM IIPH
HEOOXOJUMOCTH C OMOPOil Ha aNTOPUTM IpaBUIIA.
IIpuMeHATH CBOWCTBA CIOXKEHUS W  YMHOXKEHUA IS
peoOpa3oBaHus CyMM U MTPOU3BEACHUN.
IIpeacrasienue [IpsmoyronpHast  cucTeMa  KOOpPAMHAaT Ha  IUIOCKOCTHU.| OOBACHATL M MJJIIOCTPUPOBATH MNOHATHE MPSIMOYTOJIbHON
JAHHBIX KoopannaTsl TOUKH Ha MIIOCKOCTH, abcIycca U OpAuHaTa. CUCTEMBl  KOOpPAMHAT  HA  IUIOCKOCTH,  HCIIOJIb30BATh
(64) CTon64aThie i KPYrOBBIC THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HA KOOPJAMHATHOMN IIJIOCKOCTH TOYKH U




[IpakTuueckas padora «IlocTpoeHue quarpamm.
Pemienne  TeKCTOBBIX  3ajmay,  CoAEpKAallMX  JIaHHBIE,
Ipe/ICTaBICHHBIE B TA0NHIIAX U HA JUarpammax.

(1)I/IprH 10 3aJaHHBIM KOOpJWHAaTaM, HAXOAUTb KOOPIAMWHATHI
TOYCK.

Yurarnb CTOJI0YATHIE n KpYTOBBIC JuarpaMmabl;
HHTEPIIPETHUPOBATH JaHHBIC, CTPOMTDH CTOJIOYATHIC
JUuarpaMmabl.

Hcnoan3oBaTh MH(pOPMALMIO, TIPEICTABICHHYIO B Ta0IUIaXx,
Ha JauarpamMmax Ui PElIeHHUs] TEKCTOBBIX 3a/ady U 3aJad U3
peanbHOU KU3HU.

Harassgnas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 4)

*[IpssMOYTONBHBIN Mapaienenumnes], Kyo, mpusMa, mupamuia,
KOHyC, [WIMHAp, wmap u  cdepa.  H3obOpaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsr pa3BEPTOK
MHOT'OrpaHHUKOB, UJIMHAPA U KOHYCA.

[IpakTrueckas paborta «Co3nmanue MoJeIenl
MIPOCTPAHCTBEHHBIX (DUTYPY.

[lonsatue oO0BEMa; eauHUIBI U3MEpeHHs 00béMa. OO0BEM
NPSIMOYTOJIBHOTO Mapajuiesenumnena, Kkyoa, popmyisr o0béma *.

Pacno3HaBaTh Ha  uepTekax, pHUCYHKax, ONHUCHIBATH
nupamMuy, Npu3My, HAIUHIP, KOHYC, IIap, H300paxaTh UX OT
PYKH, MOJAEJIHPOBATH U3 OyMaru, MiIacTHINHA, IPOBOJIOKH H JIp.
¢ Harpapisitorei moMorisio. [IpuBoauTHL NpUMepPbI 0OBHEKTOB
OKPYKAaIoIIero MUpa, UMEIOIIUX (OPMbI HA3BAHHBIX TE.
HUcnosib30BaTh TEPMHHOJIOTHMIO: BepilMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, pa3BEPTKA.

HN3yuarthb, WCMONB3ysl DKCINEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJICTTUPOBAaHUE, B TOM YHUCIIE€ KOMIBIOTEPHOE, 1 OMHUCHIBATH
CBOIiCTBA HA3BaHHBIX TEJ, BHISIBJSATH CXOJACTBA U Pa3IN4Ms:
MEXIy MUPaAMHUI0N U TMPU3MON; MEXIY HUIMHIPOM, KOHYCOM U
IApOM.

Pacno3naBath pa3BEPTKU MNapajuieNenunena, Kyoa, MpU3MBL,
NMMpaMubl, KOHYCa, [HUIWH]pPA; KOHCTPYHPOBATDH JIaHHbBIC Tella
U3 Ppa3BEPTOK, CO3[aBaTh MX MOJEIUW C HaNpaBIsOLIEH
MIOMOLIBIO.

Co3naBaTh MoOJeJIM TPOCTPAHCTBEHHBIX ¢uryp (U3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.) C OIIOPOM Ha aJrOpUTM y4eOHBIX
IEUCTBUIA.

H3mepsaTs Ha Moaeasx: IMHBI pEOEpP MHOTOIPAHHUKOB,
JUaMeTp Iiapa.

Boruncasats mno  ¢gopmyiam: 00bEM  TPSIMOYTOJEHOTO
napajuienienunena, Ky0a; UCHOIb30BaTh €IWHUIBI HW3MEPEHUS
00b€Ma; BBIYHCIATH OOBEMBI TEJ, COCTABICHHBIX H3 KyOOB,
napajuleNienune/oB; pemaTh 3a4a4i ¢ PeaJbHbIMU JaHHBIMU C




OTOPOH Ha CTIPAaBOYHYIO HHGOPMAIIHIO.

IToBTOpEHUE,
00001IEHME,
cucTeMaTH3alUus
(20 v)

[ToBTOpeHNE OCHOBHBIX MOHATHH W METOJOB KypcoB 5 u 6
KJIaCCOB, 000O0IIECHHE U CUCTEMATU3aIUs 3HAHUH.

Bruruucaarno 3HAYCHUS BBIPAYKEHHIA, COJIepKaIIIX
HaTypaJIbHbIE, LICJIbIE, IIOJOKUTEIBHBIE U OTPULATEIbHBIC
YyHuclla, OOBIKHOBEHHBIE M JECSATHYHBIE JApOOU, BBIMOJIHATH
npeoOpa3oBaHUsl 4YKMCEd U BBIPAKEHUH MPU HEOOXOJUMOCTH C
HaIIPaBJISAOMIEH TOMOILBO.

BbiOnpaTrs  cmocod  CpaBHEHMs  YHMCEN,  BBIUUCIICHMH,
NPUMEHATHh CBOWcTBA apudMeTHdyeckux JeHCTBUM s
palnMoOHAIM3ALUU BEIYMCIICHUMN.

Pemiate mpocreifluMe 3aJauyM M3 pEAIbHOM  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA JUIA PEIICHUS 3a1ay U3
JIPYTUX NPEIMETOB.

Pemats npocreiiimue 3a1a4u pa3sHbIMHA CIIOCO0aMU.
OcyumiecTBIAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIYUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (110 I'OJAM OBYYEHMUA)

7 kaacc (ue menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHOBHOe coep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
Yuciaaun [ToHsiTHE pallOHATILHOTO YHCIIA. CucremaTu3npoBarthb " odoramarnb 3HAHUSA 00
BbIYHCJICHUS. Apudmernueckue ACUCTBUS C palMOHAJIBHBIMU YHCIIAMU. | OOBIKHOBEHHBIX U IECATHYHBIX JPOOSX.
PannonajpHbie CpaBHeHuMe, yIOpsI0YMBAaHNE PAITAOHAIBHBIX YHCET. CpaBHUBATH U YHOPSI0YMBATHL APOOH, TPeoOpPa3OBHIBAs TIPH
qucjaa CTGHGHL C HaTypaHLHBIM I1I0OKA3aTCJICM. HGO6XO,[[I/IMOCTI/I JCCATUYHBIC I[p06I/I B O6I>IKHOB€HHBI€,

(254)

Pemennie ocHOBHBIX 3a7ja4 Ha IpOOM, MPOLIEHTHI U3 pPeabHOM

MPAKTUKH.
[Ipu3Haku  JEIMMOCTH,  pa3IOKEHUs

MHOXHUTEIN

OOBIKHOBEHHbIE B JICCSATHYHbIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUUHYIO APOOB.
[IpumensiTe  pa3HooOpa3Hble  CcHOCOOBI M NPHUEMBI




HaTypaJIbHbBIX YHCET.
Peanburie 3aBUCUMOCTH.
MPONOPIIMOHATLHOCTH.

[Ipsmas

n

oOpaTHas

BbIYUC/IEHUS 3HAYEHUH JPOOHBIX BbIPA’KEHHMH, COIEpKAIINX
OOBIKHOBCHHBIC W  JCCATHYHBIC JpOOW: 3aMEHSATh IPHU
HEOOXOJUMOCTH  JIECATUYHYIO  JIpOOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH BBIpAXKEHUE K dopme,
HaubOonee yaoOHOW s  BBIYMCIEHUH, MPeoOpa3OBHIBATh
IpOOHBIC BBIPAKEHUS HA YMHOXXCHHE W JCIICHUE JECATUYHBIX
npoOel K JEHCTBUSM C LEIbIMH YuciaaMu (TIpU HEOOXOAMMOCTH
C HampapJISAIOUIEH TOMOIIBIO).

I[IpuBoauThL 4YHCIOBbIe U OYKBEHHbIe NMPUMeEPbI CTEICHU C
HATYpPaJIBHBIM [IOKa3aTelieM, OOBSCHSS 3HAUYCHUS OCHOBAHUS
CTENEHHU M IOKAa3aTells CTEIEeHU, HAaXOIUTh 3HAYEHUs CTeIeHeH

Buja a’' (@ — nmoOoe palMOHAIBHOE YHCIIO, 1 — HATyPalbHOE
YHUCJI0) C OTIOPOM HA CIIPABOYHYIO MH(GOPMAIIHIO.

[lonumars cMbica 3anMcH OONBIIMX YHCEJ € NOMOUIILIO
JAeCATHYHBIX Apodei u creneHer yuciaa 10, npuMeHATs UX B
peajbHbIX CUTyalHsIX.

I[IpuMeHATH NPU3HAKY IETUMOCTH, PA3JI0KEHNUS HA MHOXKHUTEIU
HaTypaJIbHBIX YHCEIL.

Pemate mpocreiilmiMe 3aJauM  Ha  YacTH, IPOLIEHTHI,
IPOMOPLKH, HA HAX0XKJIEHHE APOOH (IPOLIEHTA) OT BETUYUHBI U
BEJIMYMHBI 10 €€ 1pobu (ImpoueHTy), Apodu (ImpoueHTa),
KOTOpBIA COCTaBIsAET OAHA BeIWYMHA OT Apyroil. IlpuBoauTs,
pa30dupaTh, OLeHUBATDH PA3JINYHbIC PEILICHUS, 3alIUCH PEILICHUIN
TEKCTOBBIX 3ajad.

Pacno3HaBath M O00BSACHATH, ONUPAsCh HA ONpEeNICHus,
OpsMO IPOMOPLUOHATBHBIE U OOpPaTHO MPONOPLUOHATbHbIE
3aBUCHUMOCTU MEXIYy BEIMYMHAMU; NPUBOAUTH MPUMePbI STHX
3aBUCUMOCTEHl U3 peaJibHOrO MHpa, U3 JPYTUX Y4eOHBIX
IPEIMETOB.

Pemate npocreliline NPpaKTHKO-OPHMEHTHPOBAHHBIC 3a4a4H
HAa  JIpodW, TNPOUEHTbl, TMNPAMYI® H  00OpaTHYIO
NPONOPUHOHATBHOCTH, IPOIIOPLINH.




AnredOpanyeckue
BbIpaKeHUsl
(27 )

bykBennble  BblpaxkeHus.  Ilepemennble.  JlomycTumeble
3HAaYEHUs NepeMeHHbIX. DOpMyIIbI.

[Ipeo6pazoBanne OyKBEHHBIX BBIPAKEHUI, paCKpPBITHE CKOOOK
U IIpUBEJICHUE MOJOOHBIX CllaraeMblX.

CBoiicTBa CTENEHU C HATYPaJIbHbIM I1OKA3aTEIEM.
MHorouseHsl. Cnoxenue, BbIUHUTAHUE, YMHOKEHHUE
MHOrowieHoB.  Dopmyiibl  COKpalI€HHOrO  YMHOXECHUSI.
Pa3no)xeHrne MHOTOUJI€HOB HA MHOYKHUTEIIH.

OBaaners Ha 0a3zoBoM YPOBHe anreOpanvecKoi
TEPMUHOJIOTUEN M CHUMBOJMKOW, NPHUMEHATH €€ B IIpolecce
OCBOCHHS yueOHOro MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRKEHMH IpPU 3aJJaHHBIX
3HauEHUSX OYKB; BBITIOJIHATH BBIYUCIICHUS TTO (popmyram.
BbINoJHATH TpeoOpa3oBaHus LENOT0 BHIPAKEHHUS B MHOTOWJICH
MpUBEICHNEM MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJIHOYJIEHAa HAa MHOIOYIEH U
MHOTOYJIeHa Ha MHOTOYJIEH, MPUMEHSITh (OpMyIbl KBajpara
CyMMbl M KBaJpaTa pa3HOCTH C ONOPOM Ha CIPaBOYHYIO
nHdOopMaIuto.

OcymecTBaATh Pa3jIOXKEHUE MHOTOWIEHOB Ha MHOXHUTEIU
MyTEM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXHUTENs, MPUMEHEHUS
dopMyBl  pasHOCTH KBaapaToB, (OpMyl  COKpamEHHOTO
YMHOKEHUS C ONOPOH Ha CIIPAaBOYHYIO HH(OPMAILIUIO.
IIpumensite mnpeoOpa3oBaHME MHOTOYJIEHOB JUIsl PEILEHUs
pa3IMYHBIX 337a4 W3 MAaTE€MaTUKH, CMEXHBIX IPEAMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATUKH.

YpaBHeHus
U HepaBeHCTBa
(20 v)

VYpaBHeHue, IpaBuia peoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHHIA.

JIuHeiiHOE ypaBHEHUE C OJHON TEPEMEHHOMN

IIEPEMEHHOM, PELLICHUE JTMHEUHBIX YpaBHEHUN. Pemenne 3anau
C IOMOILBIO YPAaBHEHH.

*JluHeitHOe ypaBHEHHUE C IByMsl IEPEMEHHBIMH U €ro rpaduk*.
Cucrema JIByX JIMHEWHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHH CIMOCOOOM TOJICTAHOBKH H
CIOCOOOM CIIOKEHHS.

Pemars nuHEHOE ypaBHEHHME C OJHOM IEPEMEHHOM,
NpUMeHss NMPaBWJA IepexoJa OT HMCXOJHOTO YpaBHEHHUS K
paBHOCWJIBHOMY eMy Oojee mnpocroro Buia. IlpoBepsiTh,
ABIISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMUSL.

IlopOupaTy npuMepsl Map 4UCEN, SBISIIOIIMXCS PELICHUEM
JIMHEWHOI0 YPaBHEHUS C IBYyMS IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHUsI C JBYMs IEpEeMEHHbIMH (IIPU HEOOXOAUMOCTH C
UCTIOJIb30BaHUEM CMBICIIOBOM OMOPBI); TOJB3YSACH TpaduKoM,
NPUBOIUTH PUMEPbI PEIICHUS YPaBHEHUS.

HaxoauTe peuieHue CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHHUM C
JIBYMs TI€PEMEHHBIMH C ONOpPOH Ha aJrOpUTM Y4eOHBIX
JICHCTBHM.

CocTaBasiTh U pemiaTh YPaBHEHUE WINA CUCTEMY YPABHEHUH 110




YCIIOBUIO 33/1auyd, HWHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJlayd TOJYYEHHBIH pe3yJbTaT C OMNOpOil Ha
BOIPOCHBI IUIaH.

Koopaunarsl
U rpadukm.
DOyHKUUHA
(24 4)

Koopaunara Ttoukm Ha mnpsmoi. YHCIOBBIE NPOMEKYTKH.
Paccrosinne Mex 1ty 1ByMs TOUKaMH KOOPAMHATHON MPsAMO
[IpsiMoyrosbHAsE cUCTEMa KOOPAMHAT Ha TUIOCKOCTH. [Ipumepsr
rpa¢ukoB, 3agaHHbIX (opmyiaamu. YUteHue rpaduxoB
pEaTbHBIX 3aBUCHUMOCTEM.

[lonsatue Qynkuuu. I'padux ¢yHkumu. CpolicTBa (QyHKIUIL.
Jluneitnas  ¢ynkuus. Iloctpoenune rpaduxa nuHENHHOMN
¢yskuun. I'paduk pyaxkmmun y = kx +b.

HN3o6paxkars Ha KOOPJAMHATHOU IPSAMOM TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbL; 3aMCHIBATh UX Ha aJiIreOpandyeckoM SI3bIKE.
OTrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTH TI'pA(PUKU HECIOXHBIX 3aBUCUMOCTEH,
3aJaHHbIX (OpPMYyJIaMH, B TOM YHUCIE C TMOMOLIbI LU(POBBIX
nabopaTopuid.

IIpumensTh, M3y4aTh NPEHMYLIECTBA, MHTEPHNPETHPOBATH
rpaduueckuii cocod npeAcTaBIeHUs U aHalln3a pa3Ho00pa3HOH
KU3HEHHOH HH(pOpMaIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKLIMHU, OBJIaJIEBaTh
(GYHKINOHAIBHON TEPMUHOIOTHEH.

Pacno3HaBath MHEHHYIO QyHKIHIO ¥y = kx + b, OMHCHIBATH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4eHUH K03(pPULneHTOB k u b
(Ipr HEOOXOAMMOCTH C OTIOPOM HA ANTOPUTM TPABUIIA).
Crtponts rpadgukm nuHeHol GpyHkuu, pyHkuun y = kx + b
Hcnonb3oBats unudpoBbie pecypcbl s IOCTPOEHUS
rpauKoB QyHKIUI U U3yUeHHsI UX CBOMCTB.

[IpuBOaUTE TPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pPEATBHBIX
npoleccax u sIBICHUSX.

IloBTOpPEHME
u 0000menue
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 7 Kiacca,
000011IeHIEe 3HAHHIA.

BpiOuparb, NpHUMEHATH CHOCOOBI  CPaBHEHHsI  YHCEl,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peIICHHS
ypaBHEHUH TTPU HEOOXOIUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.
OcymecTBaATh CAMOKOHTPOJIb BBINOJHAEMbBIX ACUCTBUM U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHUM.

Pemiate mpocreiilume 3agauyM M3 pEaIbHOM  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUA JUIA PEIICHUS 3a1ay U3
JIPYTUX MPEIMETOB.




Pemath mpocTeiiline TeKCTOBbIE 3aJa4M, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 3ada49H.

8 kiacc (ue menee 102 u)

Ha3zpanue
pasaena (TemMbl)
Kypca (4Huci10

OcHoBHOE conepxaHue

OcHOBHBbIE BUbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucna un KBanpartuslii KOPEHB n3 YHCIIa. *[Tonsatue 00 | @opmyaMpoBaTh omnpeaejieHHe KBaJIpaTHOTO KOPHS U3 YHCIA,
BbIYMCJICHUS. UppalMoHabHOM  yHcle.  JlecATuuHble  MpUOIMKEHHS | apu(PMETUYECKOTO KBAJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
Keaaparusie HMPPALMOHAIIBHBIX YNCEI. BHU3yaJIBHON OTIIOPOM.
KOPHHU JeiictButenpsHbie yncna. CpaBHeHHE NeHCTBUTENbHBIX uncen . | [IpuMeHATh omepanuio M3BICYECHUS KBAJAPaTHOTO KOPHA W3
(154) Apudmernaecknii KBaapaTHBII KOPEHb. YHClla, HCMOJIb3YS IPU HEOOXOIUMOCTH KAJBbKYJISITOP.

VpaBHeHue Buga x> = a.

CsaoiicTBa apru(pMEeTHIECKUX KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHne  YHUCIOBBIX  BBIPAXKEHUH,
KBa/IpaTHbIE KOPHHU.

coJiepKaImx

OuneHuBaTh KBaJpaTHbIE KOPHM LEJIbIMH  YHCIAMH H
JECATUYHBIMU JIPOOSIMHU.

CpaBHuBaTH " YHOPSAA0YMBATH palMoHaJIbHbIE u
VMppalrOHAJIbHbIC YHCIIA, 3alIMCAHHBIE C TOMONIBI0 KBaJAPATHBIX
KOpHEH IIpH HEOOXOIUMOCTH C HAMPABJISIOICH TTOMOIIIBIO.

I/ICC.TIe)IOBaTL YPaBHCHUC X2 = d, HaxoJUuTb TOYHBLIC H

npuOIKEHHBIE KOpHU npu a > 0.

HcciaenoBarb CBOMCTBA  KBAJApPaTHBIX KOPHEH, IPOBOIA
YHUCJIOBBIE DJKCIIEPUMEHTBI C HCIOJIB30BAHUEM KaJbKYJIATOPA
(xoMIIBIOTEDA).

IIpumeHsAT, cBolicTBA apu(MeTHYECKMX KOPHeH IS
npeodpa3oBaHusi BbIPAKEHUIA.

BepimmonnsaATh mpocreiimue npeoOpa3’oBaHUsl BBIPAKCHMIA,
coJlepKallluX KBaJpaTHbIE KOPHU. BplpaxkaTb NepeMEHHbIE W3
FeOMEeTPUUYECKUX U Ppu3ndecKux (HopMyIs Ipu HEOOXOAUMOCTH C
OIIOPO¥ Ha MPABUJIO.

BbrunciasiTh 3Ha4eHHs1 BBIPAXKEHUHN, COJEpKAIMX KBaJpaTHbIE




KOpHHU, UCITIOJIB3Y: IIPpU HCO6X0)II/IMOCTI/I KaJIbKYJIATOP.
Hcnoab3oBath B XOAC peuicHud 3adad  OJICMCHTApPHBIC
NpCACTaBJICHHA, CBA3AHHBIC C HpI/I6J'II/I)KéHHLIMI/I 3HAa4YCHUIMU
BCJIIMYHH.

3HAKOMHTLCS C HCTOpHeﬁ PAa3BUTHA MATCMAaTUKH.

Yuciaan
BBLIYHCJICHHSI.
Crenenn

¢ HeJbIM
nokasareJjieM
(74)

Crenens ¢ nensiM nokasareneMm. CTaHgapTHas 3aruch YUCha.
Pa3mepbl 00BEKTOB OKpYyXaromiero Mupa (0T 3IEMEHTapHBIX
YaCTHI] 10 KOCMHUYECKUX OOBEKTOB), JIIUTEILHOCTh MPOIIECCOB
B OKpY>KaroleM MUpeE.

CBolicTBa CTENEHH C 1IeJIBIM IT0Ka3aTeseM.

®opMyJIMpPOBaTh ONpeeieHHe CTEIIEHHU C IIeJIbIM IT0Ka3aTeeM
(mpu HEOOXOAMMOCTH 110 BU3YAIBbHOH OIOpe).

IIpeacraBasitb 3amuch OOJNBIIMX M MajblX 4YHCENl B
ctaHzaptHoM Buzae. CpaBHMBATh 4YHClIa M BEJIMYUHBL,
3aMMcaHHble ¢ UCIOJIb30BaHueM ctenenu 10.

Hcnonb3oBarh 3anmmMch 4YHMCEd B CTaHJApPTHOM BUAE NS
BBIPAXXEHUSI pa3MEepOB OOBEKTOB, JUIMTEIBLHOCTH IPOLIECCOB B
OKpY KaroIleM MHUpE.

®opMyJIMpPOBaTh, 3allUCHIBATH B CMMBOJIHYecKOil (opme u
WITIOCTPHPOBATH NPUMEPAMM CBOMCTBA CTENEHU C LEJIBIM
nokaszatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIB30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsaTs cBoOiicTBA cTelmeHUW s NpeoOpa3oBaHUS
BBIPAXECHUM, COAEPXKAIIMX CTENEHH C LENbIM IO0Ka3aTeIeM C
UCTIOJIb30BaHUEM  CIIPAaBOYHOH MHQOpPMauu. BbINOJHATH
AEHMCTBUSI C YUCIIAMM, 3allUCAaHHBIMA B CTaHIAPTHOM BUJC
(YMHOK€HUE, J1eJIeHNEe, BO3BE/ICHUE B CTETIEHb).

Auredpanyeckue
BbIPasKeHH .
KBaaparTublii
TPEX4JIeH

(CRY)

KBanpatnslii TpéxuneH. Pa3noxeHue KBagpaTHOrO TpEXUIEHA
Ha MHOXHTEIH.

PacnosHaBare  KBaJgpaTHBIM  TPEXUICH,  yCTaHABIUBATH
BO3MOKHOCTb €TI0 Pa3JI0KEHHsI HA MHOKUTEIH.

PackinaapiBaTh Ha MHOXKHTEJIM KBAJApPaTHbIM TPEXWIEH C
HEOTPUILATENbHBIM JUCKPUMUHAHTOM TpU HEOOXOAUMOCTH C
OIIOPOM Ha AJITOPUTM IIPaBUIIA.

AuredOpanuyeckue
BbIPaKEHUS.
AuredOpanueckast
ApPOOb

Anrebpanueckas apo0b. JlomycTuMble 3HAYCHUS IEPEMEHHBIX,
BXOIAIIMX B  anreOpamueckue BbIpaxkeHHs. (OCHOBHOE
CBOMCTBO anredpandeckoit mpodu. CokpaieHue apooeit.

CJ'IO)KCHI/IC, BBIYMTAHHUC, YMHOXXCHHUC u ACIICHUC

3anuceiBaTh anredpanyeckue Belpaxkenus. Haxogqutb o61acth
ONpeJIeTICHUs] PAlMOHAIIBHOTO BBIPAXKEHUSI.

BbINOJHATH YKCIOBBIE MOJCTAHOBKH U BBIYHUCJIATH 3HAUYCHHE
JIpoOH, B TOM YHUCIIE C TOMOIIBIO KaIbKYJISATOPA.




(15 1)

anreOpamveckux apobeii. [IpeoOpazoBaHue
coJiepkamux ajaredopandyeckue Qpoou.

BBIPAYKCHU,

®opmMyIMpPOBATHL OCHOBHOE CBOMCTBO ajireOpandeckoi aApoou
U NPUMEHATH €ro JUIs npeoOpa3zoBaHus 1pooeil.

BbINOJHATHL JAecTBUA C anreOpaMyecKUMH JpoOsIMU TIpH
HEOOXOJUMOCTH C Hampasistomeil nomMomplo. [IpumeHsaTh
npeoOpa30BaHus BBIpAXKEHUHN Ul pellieHus 3a1ad. Belpaxkath
nepeMenHble u3 QGopmyn ((PU3NYIECKHX, TEOMETPUUYECKHX,
OIMCHIBAIOLINX OBITOBBIE CHUTyallMM) IMpPU HEOOXOJUMOCTH C
HaIPaBJISAONIEH TOMOIIBO.

YpaBHeHust

U HepaBeHCTBA.
Ksanpartnsbie
YPaBHeHUS
(154)

KBagpatHoe ypaBHeHue. HemosHoe KBaJapaTHOE ypaBHEHHE.
dopmysia KopHel KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemienne  ypaBHeHMH,  CBOJSIIMXCS K  KBQJPaTHBIM.
[Ipocreiinme qpoOHO-pallOHATIBHBIE YPABHEHUSI.
Pemenne TEKCTOBBIX 3a7ay C  IOMOIIbIO
YpaBHEHUN.

KBaApPATHBIX

Pacno3naBaTh KBaJpaTHbIE ypPaBHEHUS.

3anuceiBaTth (opMysy KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBAaJpaTHble YPAaBHEHMs] — IIOJIHbIE U HEIOJHBIE (C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).
IIpoBoauTs  mpocreimine  HCCIACAOBAHMSA
YPaBHEHUH.

Pemats ypaBHeHusi, CBOASIIMECS K KBaJAPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil W 3aMEHOM MepeMeHHOW ¢ Oomopod Ha
aJITOPUTM IIPaBUJIA.

Habnropate M aHAAM3MPOBATBH CBSI3b MEXAY KOPHSIMH U
K03 pULIMEeHTaMU KBAJPAaTHOI'O YPABHEHHUSI.
*[IpumMeHsTH TEOpeEMY Buera
3a/1a4 (C UCIOIB30BaHUEM 00pasia)™.
Pemats TeKcTOBBIE 3aJa4d anreOpanveckuM CrocoOoMm:
HEePEeXOAUTh OT CIOBECHOM (OPMYIMPOBKHM YCIOBHUS 3aJaud K
anreOpandecko MojAeau MyTEM COCTaBJICHHUS YpaBHEHHS (IIpU
HEOOXOJMMOCTH C  HaNpaBiSIOIEHd IOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMUTBCS ¢ MCTOPUEI pa3BUTUS aIreOpshl.

KBaJApPAaTHBIX

s pelieHus

YpaBHeHust

U HEPaBeHCTBA.
Cucrembl
yYpPaBHeHHU

(13 v)

JluneiiHoe ypaBHEHHE C ABYMs MEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELICHUS YPABHEHUM B LICJIBIX YHCTIAX.

Pemrenne cucrteM aAByX JIMHEMHBIX YpPaBHEHHM C JABYMS
nepeMeHHbIMU. lIpumepsl pelleHuss CUCTEM HEIMHEMHBIX
YpPaBHEHUH C JBYyMS IEPEMEHHBIMHU.

Pacno3HaBaTth JIMHEHBIC YPABHEHUS C ABYMS IEPEMEHHBIMH.
Crponth rpaduku JHMHEHHBIX YpaBHEHUIH, B TOM 4HCIE
ucnoJib3ysi uudposbie pecypchl (Ipu HEOOXOAMMOCTH C
OTIOPOi1 Ha aNITOPUTM YUEOHBIX JEHCTBUIA).

PasimuaTe napajuielbHble U NEPECEKAIOIINECS MPAMBIE 110 UX




*'paduueckas  uHTEepmpeTanuss  ypaBHEHHS C  JByMs
MEPEMEHHBIMH U CHCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMH *.
Pemrenne TeKCTOBBIX 3aJ1a4 C IOMONIBIO CUCTEM YPABHEHUH.

YPaBHEHUSIM.
Pemiate cuctemMbl JBYX JIMHEHHBIX YPaBHEHUH C JByMsd
IIEPEMEHHBIMU ITOACTAHOBKOM U CIO0KEHUEM.

Pemate npocreiine CuCTEMbI, B KOTOPBIX OJHO U3 YPaBHEHHUU
HE SBJISETCS JTMHEHHBIM IPU HEOOXOIUMOCTH C HalpaBJIAIOLICH
IIOMOILBIO.

*[IpuBoauTh rpa@UUeCKyl0 HHTEPNPETANMI0 pEUICHUs
YpaBHEHUs C JBYMs IEPEMEHHBIMH M CHCTEM YPAaBHEHMU C
JBYMsI IEPEMEHHBIMH. *

Pemats TeKCcTOBBIE 32/1a4H ANTeOPaMYECKUM CIIOCOOOM.

YpaBHenust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMpPOBaTH CBOICTBA YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaeHncTBO ¢ 01HOM nepeMeHHON. JInHelHbIe HEpaBEHCTBA C | KIUTIOCTPUPOBATH UX HA KOOPJIAWHATHOMN IIPSIMOM.
HepasencrBa OJIHOM mepeMeHHOM M ux pemeHue. Cucremsl JTMHEWHBIX | [IpHMEHATH CBOMCTBA HEPABEHCTB B XOJIE PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW NMEPEMEHHON U UX PEUICHUE. Pemars suHElHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue pelieHns JIMHEHHOTo HEPaBEHCTBA U X CUCTEM | M300paxkaTh pelleHne HepaBeHCTBA Ha YKCIOBOM MPsIMOM.
Ha YHCIIOBOW MPAMO. Pemath cucTemMbl TUHEHHBIX HEPABEHCTB, H300pakaTh PEIICHHE
CUCTEMBI ~ HEPAaBEHCTB  Ha  4YHUCIOBOM  IpsAMOM  IIpu
HEO0OXOAMMOCTH C BU3yaJIbHOW OTIOPOH.
DOyHKIHH. [lonatue ¢ynkuun. OOnacTe omnpeneneHus M MHOXeCTBO | Mcmoab3oBaTh  (QYyHKIMOHAIBHYIO ~ TEPMHMHOJIOTHIO U
OcHoBHBIE 3HaueHui QyHkuuu. CriocoOrl 3a1anus QyHKIUH. CHUMBOJIMKY.
MOHSATHS I'papux ¢ynkuuu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE HA|BbIUMCAATHL 3HAYeHMs QYHKUUH, 334aHHBIX (opMyiamMu (Ipu
(S rpaduxke. HEOOXOJUMOCTH HCIOJIb30BaTh KaJbKYyJATOp); COCTABJATH

Ta0IMIbI 3HAYEHUH QYHKIUH.

CTpouTh no ToYKam rpapuku QyHKIHA.

OnuceiBaTh CcBOICTBa (YHKIHMU HAa OCHOBE €€ rpaduueckoro
NOpEJCTaBICHUsT NpU  HEOOXOAUMOCTH C  HalpaBJsioLIei
MIOMOUIBIO.

Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHHOJIOTMI0O U
CHMBOJIHKY.

HUccaenoBatb mpuMepbl TpaduKOB, OTpPaKAIOUUX peaTbHBIC
npoueccsl U sBiaeHUs. IIpUBOAMTH NpPHMepPBHI IPOLIECCOB U
SIBJICHUM C 3aJJaHHBIMH CBOMCTBaMMU.




Hcnonb30BaTh KOMIBIOTEPHbIE MPOIPAMMBbI ISl IOCTPOEHUS
rpaduKoB PyHKIUI 1 U3yUEHHS UX CBOMCTB

DyHKIUH. Urenne wu mnoctpoenue rpadukoB ¢yukumid. IIpumepsi| Haxoauts ¢ moMoubio rpagpuka QyHKIMN 3HAUCHUE OJHOM U3
YucJiioBbie rpadukoB QPyHKUINN, OTPaXKAIOIIUX PEAIbHbIE MPOLIECCHI. paccMaTpUBAEMBIX BEJIUYMH 10 3HAYEHUIO IPYTON.
pyHknmun DyHKIMH, OIIHUCHIBAIOLINE IPSIMYIO u oOpaTHyto | B HecnokHbIX cilyyasix BbIpa:kaTb (popMyJioii 3aBHCHMOCTH
9 u) [IPOINOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepdbona. |Mexay BeJIUUYUHAMM.
I'paduk pyukiuu y = x> OnuceiBaTh XapakTep M3MEHEHMs OJHOW BEIUYMHBI B
(DyHKIII/H/Iy = xz,y = x3’y = \/}’y :g; *rpaq)p[quKoe 3aBUCHUMOCTHU OT U3MCHCHUSL I[perfI
peIIIeHHE YPABHEHHH H CHCTEM ypaBHEHHIA* Pacno3HaBaTh BUABl H3yYaeMbIX (DYHKIHH. vHOKa3bIBaTL
CXeMATHYeCKH II0JIO)KEHHE Ha KOOPAHMHATHOM IUIOCKOCTH
rpapukoB  QyHKOMA BHma: y = x°, y = X,
y =%y =5
HUcnonb3oBarh QyHKIHOHAIBLHO-TPadUIEeCKHE
NpeACTABJICHU [l PELICHUS U UCCIICJOBAaHUS YPABHEHUN U
CHCTEM ypaBHEHHIA.
IIpumeHsTh HMPPOBBIE pecypebl Ui MOCTPOSHUST TpapUKOB
GyHKIHA.
IloBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH U METOAOB KypcoB 7 u 8|IIpmMeHAATH cmOCOOBI CpPaBHEHMsI 4WCEN, BBIYMCIICHUH,

M 00001IeHHE
(69)

KJIaccoB, 000011IeHre 3HAHUH.

npeoOpa30BaHMid BEIPAKEHUH, pEIICHUS YPaBHEHUH.
OcymecTBISATh CaAMOKOHTPOJIb BBINOJHIAEMbIX ACHCTBUA U

CaMOTIPOBEPKY pe3yibTaTa BBIYUCICHUH, MpeoOpa3oBaHUIA,
IIOCTPOEHUM.
Pemars 3amaum W3 peajJbHOM JKU3HH, TPUMEHSATH

MAaTCMAaTUYCCKHUEC 3HaHUA [Jid PpCIICHUA 3aJad U3 JpYyTrux
MpEaAMETOB.

Pemath TEKCTOBBIE 3aJga4M, CpaBHUBATD, BblﬁHpaTb Cnocoobl
pE€IICHUA 3aJa4u.

9 kiacc (e menee 102 u)




HazBanue
pasnaesa (TemMbl)
Kypca (4ucj10

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATeJIbHOCTH 00y4aAI0IINXCHA

4acoB)
Yucaau PanmonaneHble yucna, *uppanuoHalbHbIE YMCia, KOHEUYHbIe ¥ | Pa3BuBaTh mpeacTaBjJeHUsl O 4HCIaX: OT MHOXECTBa
BBLIYHCJICHHUS. OECKOHEYHEBIC JIECITUYHBIC poowu. MHOK€eCTBO | HATYpaJIbHBIX YUCEI JO MHOKECTBA JIEUCTBUTEIIBHBIX YUCET.
JeiicTBUTEIbHBbIE |JICHCTBUTENBHBIX  YHUCEN;, JCHUCTBUTENbHBIE 4HCIa Kak | O3HAKOMHUTBCSA c BO3MOKHOCTBIO [IPEACTaBICHUS
qHucJaa OCCKOHEYHBIC JECATUYHBIC MpoOu. B3amMHO OJHO3HAYHOE |JEHCTBUTEIHLHOTO YMCIA KaK OCCKOHEYHOU JCCATUYHOU ApoOH,
9 9) COOTBETCTBUE MEXIY MHOXECTBOM JICUCTBUTENbHBIX YHCEN U|MPUMEHSITh JCCITHUYHBIC TNPUONMKEHUS pPAIMOHANBHBIX H
MHOKECTBOM TOYEK KOOPJIMHATHOMN MPSIMOM. HMppaluOHaJIbHBIX YUCE.
CpaBHeHUE  JCWCTBUTENBHBIX  uucen, apudmeTndeckue | *3anuchiBaTh, CPAaBHUBAThH " YIOPSAA0YHMBATH
NEUCTBUS C JEUCTBUTEILHBIMA YUCIAMUA. ¥ NEWCTBUTENILHBIE Ynciia *,
[Tpubnmxénnoe 3HA4YECHHE BEJIUYHUHBI, TOYHOCTH | BBIOJIHAITH, coueTass YCTHBIE W IIUCbMEHHBIE IIPUEMBI,
MIPUOJIKEHUS. apumMeTrrnyeckue JIeficTBUS C PAUUOHAIBHBIMU YHCIAMU;
Oxkpyrnenue uwucen. Ilpukuaka © OLEHKa pe3yibTaTOB|HAXOAMTh 3HAUYCHMS CTENEHEH C ILEeJbIMH IOKa3aTelssMH H
BBIYUCIICHUM. KOpPHEH; BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.
Honyuynuths mnpeacrabjieHMe O 3HAYMMOCTH JIEWCTBUTEIIBHBIX
YHCEJI B MPAKTUYECKON AEATETbHOCTH YEIIOBEKA.
AHAIM3UPOBATh M [JeJaTh BBIBOABI (IOCJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUOIMKCHHS JICHCTBUTEIHHOTO YHCIIA
P PELLICHUH 3a/1a4.
OKpyrJafiTh [CHCTBUTEIIBHBIE YHCIIA, BBIMOJHATH NMPUKHAKY
pe3yibTaTa  BBIUHUCICHUN, ONEHKY 3HAYEHUN  YHCIIOBBIX
BBIPAKCHUM.
3HAKOMUTBLCS C UICTOPUEH pa3BUTHS MAaTEeMATHKH.
YpaBHeHust JluneitHoe ypaBHeHue. PemieHue ypaBHeHUM, cBomsimmxcs k|OcBauBaTh, 3alOMMHATHL M NPUMEHATH Trpaduyeckue
U HepaBeHCTBA. JIMHEHHBIM. METOAbI IIPU PELICHUM YPABHEHUW, HEPABEHCTB U UX CHUCTEM
YpaBHeHust KBangparnoe ypaBuenue. Pemienue ypaBHEHHH, CBOIAIIUXCS |(IPU  HEOOXOJUMOCTH C OINOPOM Ha alNTOPUTM  YYEOHBIX
C OJIHOM K KBaJpaTHbIM. bUKBa/ipaTHbIC YPaBHEHUS. JIEHCTBHI ).
nepeMeHHOMI *[Ilpumepbl pelieHuss ypaBHEHUW TpeThe u  4eTBEPTOM | Pacmo3HaBaTth 1enbie U ApOOHBIC ypaBHEHUS.
(14 9) CTETICHEeH Pa3I0KEHHEM Ha MHOKHUTENH. * Pemiars JiMHelHbIe M KBaJApaTHbIe YPABHEGHUN, YPaBHCHUS,

Pemenue npoOHO-paliOHAIBHBIX YpPaBHEHUH.

CBOJAAIIMECS K HHUM, MpOCTEHIINe JPOOHO-pallMOHAIbHbIE




Pemenue TeKCTOBBIX 3a/1a4 aHFe6paI/IquKI/IM MCTOJOM.

yYpaBHEHHSI.
Hpe}maraTb BO3MOXHBIC CHOCO6I>I pGHICHI/IFI TEKCTOBBIX 3aJa4,
00CyKIaTh HMX W PpemaTh TEKCTOBbIC 33Jaud Pa3HBIMU
crocobaMH.

3HAKOMHUTBCSI ¢ HCTOPHEi Pa3BUTH MaTEMaTUKH

YpaBHeHnus JIuneiiHoe ypaBHEHHE C JBYMsI IEpEMEHHBIMU U €ro rpaguk. |OcBauBaTh U NPUMEHATH NPUEMBI PELICHUS] CUCTEMBI ABYX
1 HepaBeHCTBA. Cucrema nByX JUMHEMHBIX YpaBHEHHUH C ABYMs IEPEMEHHBIMH |JINHEHHBIX YPAaBHEHUM C ABYMs NIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl n e€ pemeHue. PemieHue cucteMm ABYX ypaBHEHUMH, OJHO W3 |ypaBHEHUH, B KOTOPHIX OJHO YPAaBHEHUE HE SIBISIETCS JTUHEHHBIM
YPaBHeHMI KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTEINEHHU. (1o Bu3yasbHOM omnope).
(14 9) I'pacduueckas uHTEpHpeTanus cUCTeMbl ypaBHeHMH ¢ AByMs | Mcmosib3oBaTh (yHKIHMOHAIBHO-rpapuuecKue IMpeacTaBICHUsS
IIEPEMEHHBIMHU. JUIS pelleHHUs1 M MCCIeI0BAHUS YDABHEHUN U CUCTEM.
Pemenune TekcTOBBIX 3aa4 areOpandeckuM CrIoCOOOM. AHaJIM3MPOBATH TEKCTHI 3aa4, peliaTh UX aare0panyecKuMm
CHOCOOOM: MePeX0UTh OT CIIOBECHOH (hOPMYIUPOBKHU YCIOBHS
3aJa4u K anreopandeckol MoJIeNIu MyTEM COCTABIICHHS CUCTEMBbI
YPaBHEHHI; pelaTh COCTaBICHHYIO CHCTEMY YpaBHEHHI;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHs MaTEMaTUKU
YpaBHeHust UucnoBble HEPABEHCTBA U UX CBOMCTBA. YuraTh, 3anucbiBaTh, MNOHUMAThb, HWHTEPNPETHPOBATH
1 HepaBeHCTBA. JIuHelHbIE HEPABEHCTBA C OJHON NIEPEMEHHON U UX PEIICHHE. |HEPaBEHCTBA; UCIIOIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl TUHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOW W X | BLIMOMHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) pelIeHue. npeoOpa30BaHus CBOWCTBA YHCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBeHCTBA U UX PEILIEHUE.
I'papuueckass  uHTEpHpeTaluss HEPAaBEHCTB M CUCTEM
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU.

Pacno3HaBaTth JIMHEWHBIC U KBaJPAaTHBIE HEPABEHCTBA.

Pemiare  JMHEHHBIE HEPABEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIMX KBAJIpPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh [10JTYUCHHbIE PELICHMSL.
H306paxkaTh penieHre HEPABEHCTBA U CUCTEMbI HEPaBEHCTB Ha
YUCJIIOBOM IMIPSMOW, 3aMMCBhIBATL DCIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemats KBajpaTHble HEPAaBEHCTBA, MCIONB3Yys Tpaduueckue
IIPEICTaBICHMS.

OcBauBaTh W NPHMEHATb HEPABEHCTBA IIPU PELICHUU
Pa3JINYHBIX 3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTHPOBAHHBIX.




DOyHKIUHA
(16 9)

KBagpatnunas Qynkuwms, e€ rpaduk u cpoiictBa. [lapabona,
KOOP/AMHATHI BEPIIMHBI TApa00JIbl, 0Ch CHMMETPHH MapadoJIbl.
CrenieHHbIC (DYHKIIMU C HATYpaJbHBIMHU IMOKa3aTelsIMH 2 U 3,
uX rpaduKu U CBOMCTBA.

I'paduxu Gynkumii: y = kx,y = kx + b, ,y = ax®,y = ax’,
y =5y =%

Pacno3HaBaTh BUIBI M3yYaeMbIX (DYHKIUH; WILTIOCTPUPOBATH
CXeMATHYeCKH, O0BSICHATH PACIONIOKEHHUE HA KOOPJIMHATHOMN
IUIOCKOCTH TpadukoB GyHKuMd Buga: y = kx,y = kx + b, ,y
= axzj y = ax3,

_Vx oy =k y _
Yy = NX,y = | B 3aBUCHMOCTHU OT 3HAYCHHH K03(h(HUINCHTOB;

ONMCHIBATH UX CBOMCTBA.

Pacno3naBaTh KBapaTHUHYIO (PYHKIHIO 110 opmyIie.
I[IpuBoauTL mNpUMeEPbI KBAJAPATHUUYHBIX 3aBUCUMOCTEH W3
pearbHON )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasITH 1 000011aTh OCOOCHHOCTH Tpadrika KBaAPATUIHON
Gyakmuun y = ax’> + bx + ¢ (Ipm HEOOXOAUMOCTH C
HaIPaBIIAIONIEH TTOMOIIBIO).

Crpourr ¥ u300paxarb  cXeMaTH4ecKH  rpaduku
KBaJIpaTHYHBIX (DyHKIHH, 3a1aHHbIX (GOpMyJIaMU BHAA Y = ax2, y
= ax* + qoy = alx + p,y = ax*> + bx + ¢ (upm
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOHA).

AHATU3MpPOBaTh M NPUMEHSATHh CBOWCTBAa  HM3YYCHHBIX
GYHKUMH 1711 UX TOCTPOEHHs, B TOM YHCJIE C IOMOIIbBIO

U (POBBIX PECYPCOB.

YucaoBble
NMoCJIe0BATEIbHOC
TH

(A54)

[ToHsiTHE YMCIOBOM NOCIEAOBATEIBHOCTH.

3agaHue TMOCIEA0BATEIbHOCTH PEKYyppeHTHON QopMynon u
(bopmyIoi 7-TO UiIeHa.

Apudmerrnueckass U reoMmeTpuueckas mnporpeccun. Dopmyibl
n-ro 4jieHa apupMeTHYeCKOH M reoMeTpUIEecKOl Mporpeccui,
CYMMBI [IEPBBIX 7 YICHOB.

*N300pakeHue 4YJICHOB apU(PMETHUECKON M TreoMeTpUyYecKon
MPOrpeccuil TOYKaMu Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHEHBIN ¥ YKCIIOHEHMAJIBHBIA POCT.

Cno>xHbI€ TTPOILICHTHI. *

OcBauBaTh M NPUMEHATHh WHICKCHbIE 0003HAUYCHUS, CTPOUTH
pedyeBble BbICKA3BIBAHUS C HCIIOIb30BAHMEM TEPMHUHOJIOTHH,
CBSI3aHHOM C OHATHUEM IOCJIEI0BATEIBbHOCTH.

AHaam3upoBaTth (QOpMyIy 7-TO 4JieHa IOCIEI0BaTEIbHOCTH
WIA  PEeKyppeHTHyI0 GOpMyldy M BBIYUCIAATH  WICHBI
MOCJIEZI0BATEIBHOCTEN, 3a/1aHHBIX 3TUMHU bopmynamu.
YcranaBauBatb 3aKOHOMEPHOCTh B IIOCTPOEHUH
IIOCJIEIOBATEIIbHOCTH, €CIIM BBINKMCAHBI IIEPBBIE HECKOJBKO €€
YJIEHOB.

Pacno3naBarp  apupMeTHUECKYl0 U T€OMETPUYECKYIO
MPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/aHUS.

Pemats 3amaun ¢ ucCIoONb30BaHHEM (QOpPMYJ 7-TO  YJieHa
apuMeTHYeCKOil U TEeOMETPHUUYECKON MpPOrpeccuil, CyMMBbI




NIEPBBIX /1 WICHOB C OTMIOPOii Ha CIIPABOYHYIO HH(POPMAITHIO.
*W300paskaTh WICHB IOCJIEIOBATEILHOCTH TOYKAMHU Ha
KOOPJMHATHOM IJIOCKOCTH *.

PaccmaTpuBaTh mNpHMEpPbl MPOIECCOB W  fABJIEHHI W3
peanbHONM  JKM3HM,  WUIFOCTPUPYIOIIUE  HM3MCHECHHUE B
apuQMEeTHIECKON TPOrPEeCcCuu, B TCOMETPHUSCKON MPOrPECcCHu;
*n300paxaTh COOTBETCTBYIOLINE 3aBUCUMOCTHU TpadudecKu™.
PemiaTte mpocreiimme 3aqa4yM, CBS3aHHBIC C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSIMU, B TOM YHCJIE 3a/la4d M3 pPEalbHOM
KU3HA  C  WCIOJBb30BAaHUEM  MH(PPOBBIX  TEXHOJIOTHUU
(97EeKTPOHHBIX TaOIUIL, rpaUUECKOTo KadbKyIaTopa U T.I.).
*PemiaTh 3a/1a4u Ha CIIOKHBIE TIPOICHTHI, B TOM YHUCIIC 3a/1a4U
U3 pealbHOM MPAKTHKH (C UCTIOJIB30BAHUEM KAJIBKYJIATOpA). *
3HAKOMUTBCS C HCTOPHEI Pa3BUTHS MATEMATHKH.

IToBTOpEHHE,
00001IEeHNE,
cuCTeMATH3 AU
3HAHUH

(18 )

Yucaa M BbIYHCIEGHHMA (3alUCh, CpaBHEHHE, ACUCTBUS C
JNeHCTBUTEIFHBIMU YWCIIAMHU, YHUCIIOBAsl TpsMasi,; IMPOIEHTEHI,
OTHOIIEHMS, POMIOPIIUH; OKPYTJICHUE, TPUOINKEHNE, OLICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apU(PMETHIECKUM CIIOCOOOM).

Aaredpanvyeckue BBIPAKEHUHA (mpeobpazoBanue
areOpandecKux BhIPAKEHUM, TOMYCTUMbIE 3HAUCHHUS ).
@yHkuuu (MOCTPOCHHE, CBOWCTBA W3YYEHHBIX (YHKIIHN;
rpaduueckoe perieHre ypaBHEHUH U UX CUCTEM).

OnepupoBaTrb NOHATHAMM: MHOXECTBO, IIOAMHOXECTBO,
Olepanyy HaJ MHOXXECTBAMH, HCHOJIb30BaTh Tpaduueckoe
IIPEJICTAaBICHUE MHOXKECTB ISl ONMCAHUS PEAJIBHBIX MPOLIECCOB
U SIBICHUH, MpU pelIeHUH 3aJad U3 JApPYyTrux ydeOHBIX
IIPEIMETOB.

AKTYyaJIM3MpPOBaTh TEPMHHOJIOTHMI0O M OCHOBHbIE JeHCTBUS,
CBSI3aHHBIC € YHCJAMH: HATypaJbHOE YHCJIO, NPOCTOE U
COCTaBHOE YHCJIA, ACIMMOCTh HATypAJIbHBIX YHCE], MPU3HAKH
JIETUMOCTH, L€JI0€ YHUCIO0, MOJYJb YHWCIA, OOBIKHOBEHHAas U
JecITUYHAsE ApOOH, CTAaHNAPTHBIA BUA YHCIa, apu(MeTHIeCKuit
KBaJIpaTHbIN KOPEHb.

BbpInoHATL JeficTBUSI, CPABHUBATH M YNOPAJAOYHBATH
YyHuClla, NPEICTaBIATh YUCIA HAa KOOPAMHATHOW MPSIMOH,
OKPYIJIATH YHWCJA; BBINOJHATH MPHKUAKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUH.

Pemartp TexcToBbIe 3a1a4M apU(PMETHIECKUM CIIOCOOOM.
Pemate mnpakTuyeckue 3aja4dM, COJIEP)KAIUE IIPOLIEHTHI,
JIOJIA, YaCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb —

BpEMA — pacCTOdAHUE, LE€HA — KOJIHMYECTBO — CTOHUMOCTD,




00BbEM paboThl — BpeMsi — HPOU3BOIUTEIBHOCTh TPYJA.
Pa30uparpb peasbHble KU3HEHHBIE CUTyaluu, (popmMyIupoBaTh
UX Ha S3bIKE MaTeMaTHKH, HAXOAUTH pEIICHUE, MPUMEHSSI
MaTeMaTHUYECKUI annapar, HHTepNpeTHPOBATh pe3yibTar
OnepupoBaTh NOHSITUSIMU: CTENEHb C IEJIBIM IOKa3aTeleM,
apupMeTHIECKUit KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,
anreOpanveckas 1po0b, TOKIECTBO.

BbINOJHATL OCHOBHBIC ACHCTBHMA: BBINOIHATH Pacu€Thl IO
dbopmynam, mpeoOpa3OBBIBATH IEINbIE, JAPOOHO-pAIMOHAIBHBIC
BBIDQXXEHUSI U  BBIPAXEHUS C KOPHSAMH, pEAN30BbIBATh
pasiokeHue MHOrouYjeHa Ha MHOMKUTENIHM, B TOM 4YHUCIE C
UCIOJIb30BaHUEM (OpMyNl pPa3sHOCTH KBaJgpaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOIl Ha CHPABOYHYIO MH(POPMAIUIO);
HAXOJUTh JOIMyCTUMBIE 3HAUEHHUS IMEPEeMEHHBIX Ui JApPOOHO-
palOHAIBHBIX BBIPAKEHHM, KOPHEH.

MoaeaupoBath C MOMOILBIO (OPMYJT pealbHbIe MPOLECCHl U
SBJICHUS.

OnepupoBaTh NOHATHAMM: QYyHKIMS, TpaduK QYHKIUH, HYIH
GYHKIMM, T[POMEXKYTKHM  3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHHS, HanOObIIee U HAMEHbIIIEe 3HAUCHHS
GyHKIIH.

AHaJIM3MpPOBaTh, CPAaBHHUBATh, O0CYXKAaThb  CBOICTBa
GyHKIUHI, CTPOUTH UX IpadUKH.

OnepupoBarh NOHATHAMM: IpsMas IPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUWSA,
KBaJpaTUuHas QyHKUus, napadoia, runepooa.

Hcnoab3oBarh rpauku Uil ONPEIEICHHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, I PELICHUs 3anad U3 APYyrux
y4eOHBIX NPEIMETOB U pEaIbHOM JKHU3HHM;, MOJAEJMPOBATH C
MOMOIIBIO TPa(HUKOB PeaIbHbIC MPOLECCH U SBICHHUS.
Beipaxkats (popMyI1aMH 3aBUCUMOCTH MEXy BEITUYMHAMMU.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSD (IIO 'OAAM OBYYEHMUS)

7 kaacc (He MeHee 68 u)

Ha3zpanue
pa3naesa (TemMbl)
Kypca (4ucio

OcHoBHOE€ coaecpkanue

OcHoBHbIE BHABI JeSITEJIbHOCTH 06yqaloumxca

4acoB)
IIpocreiimmue [Ipocreiimme reomeTpuueckue 0ObEKTHI: TOUKH, IPSIMbIe, Ty4r | POpMyJIMPOBaTh OCHOBHBIC IOHSATHUS U OTIPE/ICICHUSI.
reoMeTpM4ecKue |1 yriibl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBaTh  u3y4YeHHbIE  TreoMeTpuueckue  (Gurypsi,
¢urypsi CMexHbIE U BEPTUKAJIbHBIE YIIBI. onpefeasATb UX B3aUMHOE pACIOJIOKEHUE, BBINOJHATH
U MX CBOMCTBA. Pabora ¢ npocTeimmmMu 4epTekamu. 4epTEéX M0 YCIOBUIO 3a7a4d (C MCIOJb30BAaHUEM CMBICIIOBOM
N3mepenue W3mepeHne NWMHEHHBIX W YIJIOBBIX BEJIWYMH, BBIYUCICHHE |OMOPBI: HABOJSALIME BOIMPOCHl W/WIM alNropuTMa Yy4eOHBIX
reoMeTPpUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI ).
BeJIMYUH Ilepumerp w  1omaas  ¢uryp, cocraBieHHbIX U3 |IIpoBOAMTH MpOCTEHIIEe TOCTPOCHUS C TIOMOIIBIO UPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JTIUHENKH.
HN3mepsATh NUHENHBIE U YITIOBBIE BEIMYMHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.
Onpenenasitb «Ha TJa3» pa3Mepbl peaJbHBIX OOBEKTOB,
NMPOBOAUTH TPyOyIO OLIEHKY UX Pa3MEpOB.
Pemarh 3a7aun Ha BBIYMCICHUE AJIMH OTPE3KOB M BEJIWYMH
YTJIOB.
Pemarhb 33124 Ha B3aMMHOE PACIOIOKEHUE T€OMETPUIECKUX
huryp.
IIpoBoauTH KiIacCU(PUKALUIO YIIIOB, BBIMMCJIATD JTUHEHHBIC U
VIJIOBBIE BEJIIMYMHBI, MPOBOAUTH HECJOKHbIe HEOOXOAUMbIE
JI0Ka3aTENbHbIE PACCYKICHMSL.
3HAKOMUTBCS C UICTOPUEN PA3BUTHS F€OMETPHH.
TpeyronbHuku [lonsiTue ©  paBHBIX TPEYrojJpbHUKAaXx U  IepBUuYHbIe | Pacmo3HaBaTh napbl paBHBIX TPEYIOJbHUKOB Ha TOTOBBIX
(22 v) MPE/ICTAaBICHUs] O PaBHBIX (KOHTPYSHTHBIX) Qurypax. Tpu|deprexkax (C ykazaHHEM IMPU3HAKOB) MPU HEOOXOAMMOCTH C

IIprU3HaKa paBCHCTBA TPCYT'OJIbHUKOB.

[Ipu3naku paBeHCTBA  MPSIMOYTOJNbHBIX  TPEYrOJIbHUKOB.

BHU3YyaJIbHON OTIOPOM.

BbIBOIII/ITb CIICOCTBUA (paBCHCTB COOTBETCTBYHOIIINX




CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE UM~ PAaBHOCTOPOHHUE  TPEYTrOJbHUKHU.
[Ipu3Haku 1 cBOMCTBA paBHOOEIPEHHOIO TPEYTOJIbHHKA.
[IpotuB OonblIel CTOPOHBI TPEYrOJIbHUKA JIEKUT OOJBIIMIMA
yTOJL.

[Ipocreiiliie HepaBEeHCTBA B T'€OMETPUHU.
TpeyrojapHuKa. HepaBeHCTBO 1oMaHO*.
[IpsimoyronbHbIN TpeyroyibHUK ¢ yriaoM B 30°.
IlepBble MOHATHS O 1OKA3aTEILCTBAX B FTEOMETPHH.

*HepaBeHCTBO

3JIEMEHTOB) M3 PABEHCTB TPEYTOJbHUKOB.
DopMyJIMHPOBATH OTIpeICIICHUSI:
TYNOYTOJIBHOTO, MPSIMOYTOJIBHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB, OWCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYTOJIbHUKA;, CEPEAMHHOIO  TMEPICHIUKYJISpa
OTpe3Ka; TepUMEeTpa TPEYroJIbHUKA TPU HEOOXOTUMOCTH C
OMOPOH Ha aJIFOPUTM IpaBHUIIA.

@opMyJIMPOBATh CBOWCTBA W TIPU3HAKH DPABHOOCIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh YepTEeKH, peliaTh 3aa4M C TOMOIIHI0 HAXOXKICHUS
PaBHBIX TPEYTOJIBHUKOB.

IpumenaTh pU3HAKU paBeHCTBa MPSIMOYTOJTBHBIX
TPEYrOJbHUKOB B 3ajadyax (C WCIOIb30BAaHHUEM CMBICIOBOM
OTIOPBI: HABOJSIIME BOMPOCHl W/WIM aNTOpPUTMA Y4YeOHBIX
JIEHCTBHI ).

Hcnonab3oBath 1HQPPOBBIE pPECypCchl s  HCCIETOBAHHUSA
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS C HCTOPHUEI PAa3BUTHS TCOMETPHH.

OCTPOYTOJIbHOTO,
paBHOOEIPEHHOTO,

IMapanneabHble [TapannenvHble mnpsiMble, WX cBoWcTBa. Hakpect nexamue, | @opMyJIMpOBaTh  NMOHATHE  MApaUIEIbHBIX  IPSIMBIX,
npsiMblie, CcyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHUE YTIIbI (00pa30BaHHBIE TIPH | HAXOAUTH MMPAKTUUECKUE TPUMEPHI.
YIJIOB MepeceyeHNH MapasiebHBIX MPSIMBIX CEKYIIEH). H3yuaTth cBolicTBa yriioB, 00pa30BaHHBIX IMPH MEPECEUCHUU
TPeyroJbHHKAa [Ipu3Hak  mapamwienbHOCTH  MOPSIMBIX  YE€PE3  PaBEHCTBO | TApAJUIENbHBIX MPSIMBIX CEKYUIEH
(14 9) pacCTOSAHUN OT TOYEK OJHOW MPSIMOU 10 BTOPOM MPSAMOH. IIpoBoaurs aokazarenbcTrBa. DOpPMYJIHPOBATH TeopeMy
CyMMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. MapauleIbHOCTH  JIBYX NOPSMBIX € TOMOIIBIO  YTJIOB,
Breminue yribl TpeyrojibHUKa 00pa3oBaHHBIX TPU TMEPECEUCHUU OTUX TMPSAMBIX TPEThel
IPSIMOIA.
BbruucjasaTs cyMMy YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTh uuncnoBeie U OyKBEHHBIC 3HAYEHUSI YIJIOB B
FEOMETPUUYECKHUX 3a/1a4ax C UCIOJIb30BAHHEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHH.
OxpyxHOCTH OKpyXHOCTh, XOP/IbI M THAMETPhI, UX CBOMCTBA. KacartenbHas | @opMyJHMpPOBaTHL  ONpedeJeHUsl.  OKPYXXHOCTH,  XOPJBI,




U KpYT.
I'eomeTpuueckue
MOCTPOEHHS

(14 9)

K OKpyXHOCTU. OKpY>XHOCTb, BriMcaHHas B yrou. *[lonstue o
I'MT, npumeHenue B 3anadax. buccekrpuca M cepeIuHHBIN
NEPIEHANKYIIP KaK TeOMETPUUYECKHE MECTa TOUYEK *.
OKpy’>KHOCTb, OIKCAaHHAs OKOJIO TPEYrojibHUKA. BrmcanHas B
TPEYTrOJIbHUK OKPYKHOCTD.

[Ipocreitmme 3aga4n Ha MOCTPOCHHUE.

auaMeTrpa M KacaTelnbHOM K OKpyxkHoctH. HM3ydarh ux
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.

HccaenoBarb, B TOM YUCIIE HCMOJb3YsI HH(POBBIE pecypcehl:
OKPY’KHOCTb, BIIMCaHHYK) B YIOJI; LEHTP OKPY>KHOCTH,
BIIMCAHHOMW B YI'OJI; PABEHCTBO OTPE3KOB KAacATEJIbHBIX
*Ucnoab3zoBath MeToa ['MT nns nokaszarenbcTBa TEOpEM O
nepeceyeH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEAMHHBIX
NEPHEHANKYJSIPOB K CTOPOHAM TPEYTOJIBHUKA C IIOMOIIBIO
I'MT.*

OBinageBaTh NOHATHUSIMH  BIIHCAaHHOU
OKPY)KHOCTEH TpEyrojbHUKA, HAXOAHUTh
OKpPY’KHOCTEH C OIIOPOM HA aJrOpUTM IIpaBuia.
Pemiate OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: yIJA, PAaBHOTO
JJAHHOMY; CEpEIUHHOI0 NEPIEHAMKYJIApa AAHHOTO OTPE3Ka;
OpsAMOH,  MNpOXOJsAUIEd  4Yepe3  JaHHyl  TOYKy U
NEepIEHINKYJIAPHON JTaHHOM MPsSIMON; OUCCEKTPUCHI JTaHHOTO
yIjla; TPEYyroJbHUKOB 10 pPa3IU4HbIM 3JEMEHTaM Ipu
HEOOXO0JUMOCTH C HAMPABJISIONIEH TOMOIIBIO.

3HAKOMUTBCS C HCTOPUEN PA3BUTHS TEOMETPHHU.

U OIMCAHHOU
LHEHTPbl  ITUX

I[MoBTOpEHUE,
00001IeHNE
3HAHUH

(4 9)

[ToBTOpenne u 0000IIEHHE OCHOBHBIX TMOHATUA U METOJOB
Kypca 7 kiacca.

Pematp 3agauyum Ha MMOBTOPCHUEC, HWIUIIOCTPUPYIOIIHUE CBA3U
MCXKAY pa3IMdYHbIMH 4YaCTAMU Kypca.

8 kuacc (He meHee 68 u)

Ha3zpanue
paszaesa (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHOe coep:kaHue

OcHoOBHBIE BH/IbI 1€ATEJILHOCTH 00y4aI0IINXCS

YeTbIpéxyroabHUK

HapannenorpaMM, €ro IIPU3HAKHU U cBoiicTBa. YacTHBIE ClIydyan

M300paxkaTh 1 HAXOAUTh Ha YEPTEKaxX YETHIPEXYTOTbHUKU




(12 1)

napajiesiorpaMMoB  (IpSAIMOYTOJIBHUK, pPOMO, KBajpar), HX
npu3HakKu ®W  cBoiictBa.  Tpamemms.  PaBHOOOkass  u
IIPSIMOYTOJIbHASL TPAIECLIUH.

*Y nBoenune Meanansl. LleHTpanbHas cummeTpus *

Pa3HbIX BUJOB U UX DJIEMEHTHI.
®opmyIpoBaTh onpeeJeHH: napajienorpaMma,
NpSIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKOU
Tpaneuuy, IpsIMOYTOJIbHOM TpaIeluu.

Hcnonb3oBaTh MNpH  pellleHHMH MNpoOcTeHuX  3agayq
MPU3HAKU UM CBOMCTBA: MapajjiejaorpaMmma, MpsMOyroJibHUKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpamemuu,
MIPSAMOYTOJIBHOW TpaneLuu.

IIpuMeHSITH MeTOA YyJIBOCHUS MEAHAHBI TPEYrOJbHHUKA C
ONOPOK HA AJITOPUTM ITPABHIIA.

Hcnoab3oBath 1udpoBbie pecypchl IS HCCIEI0BaHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMHTBHCS C UCTOPHUEH pa3BUTHS reOMeTPHU.

Teopema PaJieca
1 TeopeMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
no100HbIe
TPeyroJbHUKHU
(154)

*Teopema Daiieca u TeopeMa O MPOMOPIIUOHAIBHBIX OTpe3Kax.™
Cpenusisa nuHus TpeyroyibHUKa. Tpaneuus,, €€ cpeaHsis TMHUSL.

*[IponnopuMoHanbHbIE  OTPE3KH, IOCTPOEHUE  YETBEPTOrO
IIPONOPLUOHAIBEHOTO OTPE3KA.

CBoiicTBa IEHTpa MacC B TPEYTOJIbHUKE.

[lonoOHble  TpeyroabHUKH. TpuW  TOpuU3HAKa  MOA00US

TpEeyrojapHUKOB *. [IpakTHueckoe npuMeHeHue.

IIpoBoaAMTHL MOCTPOEHUS C IIOMOLIBIO IUPKYJISI U JINHEUKH C
ucrionb3oBaHue  teopeMbl  dameca U TEOpEMBI O
MIPONOPLUMOHAIBHBIX ~ OTpe3KaX, CTPOMTb  YETBEPTHIN
[IPONOPUUOHAIBHBIA OTPE30K C OIOPOM HA 3PUTEIBHYIO
HaIJISITHOCTb.

HaxoauTh n0100HbIE TPEYTOIBHUKH HA TOTOBBIX YepTexkKax €
YKa3aHMEM COOTBETCTBYIOLIMX NPU3HAKOB NON00MSA TpuU
HEOO0XOIMMOCTH C BU3YyaJIbHOW OTOPOIA.

Pemats 3agaum Ha noJOOHBIE TPEYTrOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHMSI 4EPTEXKEH U HAXOKICHUS
MOJOOHBIX ~ TPEYTOJIBHUKOB  TPH  HEOOXOIMMOCTH  C
HaIpPaBIIIOIEH TTIOMOILBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIIOJb30BAaHUEM IPU3HAKOB
000U HECIIOKHBIX T'€OMETPUUECKUX 3a7ad C OMOpOoH Ha
QITOPUTM YUEOHBIX TCUCTBUI.

IlpumeHsiTe  NOJIy4eHHBIE  3HAHMS [P PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a]1a4 TPU HEOOXOIUMOCTH
C HaIpaBJISAOUIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI TEOMETPHH.




Inomane.
Haxo:xnenue
1oL Aaxe
TPEeyYroJbHUKOB

U MHOTOYT'OJIbHBIX
¢uryp. Ilnomaau
noAo0HBIX puryp
(14 v)

[TonsiTre 00 00IICH TECOPUH TUIOIIA/IH.

dopMynel A TUIOMIATU TPEYTOJbHUKA, IMapajuieiorpaMmma.
*OTHOILIIEHUE TUIOMIAe TPEYTrOJIbHUKOB C OOIIMM OCHOBAaHHEM
WK O0IIei BEICOTOMA.

Brrunciienue miomaneil CiokHbIX GUryp uepe3 pa3doueHue Ha
Y4acTH U I0CTpoeHue. *

[Tnomanu duryp Ha kieryaToi Oymare.

[Tnomaau nogoOHBIX Guryp. Beraucnenne miomaneii. 3amadn ¢
NPAaKTHYECKUM CojepkaHueM. *PeilieHne 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOIaTeIbHOM III0IIaau. *

OBjaieBaTh NMEPBUYHBIMH TPeEACTABJIEHUsIMH 00 oOmmei

Teopun miuom@aau (Mmepel), ¢GopMyJHPOBATH CBOWCTBa
IUIOINAH, BBIACHATH UX HAIJIAIHBINA CMBICII.

[Ipumensitb  Qopmynsl  IUIOIIAAM  MapajlienorpaMmma,
TPEyroJIbHUKa, Tpameuuu C ONOpPOH Ha CIPaBOYHYIO
UHPOPMALIHIO.

IIpumensTh bopMyIbI IUIOIIAAN BBIITYKJIOT'O

YeThIPEXYTOJbHUKA YEPEe3 JAMAarOHaau U Yrojl MeXAy HUMH C
OIOPOM Ha CIIPaBOYHYIO MH(DOPMALHIO.

Haxomuth tomaan ¢uryp, m300paxEHHBIX Ha KIETYATON
Oymare, MCIOJIL30BaTh Pa30HUEHNE HA YAaCTH U IOCTPOEHHUE.
Pa30oupars npuMepnl HCIIOJIB30BAHMS BCIOMOTaTEIbHON
IUIOLIAIN JJIs PEIIEHUS TEOMETPUYECKUX 3a/1ay.

Haxoguth twiomamu mnonoOHbIX ¢Guryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIyucasITh TUIOINAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTs 3aga4m Ha rionjaab ¢ NPAaKTUYECKUM COJEPIKaHUEM
IIOCJIE COBMECTHOT'O aHAJIN3A.

Teopema
ITudgaropa u
HaYaja
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ mokasaTenbCTBO U MPHUMEHEHHE.
O6parnas treopema [udaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (YHKIMI OCTPOro yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHHS B  MPSMOYTOJIBHOM
TpeyrojbHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
CooTHolIeHUS ~ MEXAY CTOPOHAMH B  MPSIMOYTOJBHBIX
TpeyroJibHUKax ¢ yriiamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy lludaropa, ucmob3oBaTh €€ B
MIPAKTUYECKUX BBIYUCIICHUSX.

Bnameth  NOHATHSMH — TPUTOHOMETPHUYECKUX  (PYHKIUH
OCTPOTO yTiia, MPOBEPATH MX KOPPEKTHOCTD.

BbIBOANTL  TPUTOHOMETPUYECKHUE  COOTHOILICHHS B
MPSIMOYTOJIBHOM TPEYTOJLHUKE C OMOPOH Ha CIPaBOYHYIO
nHpopMaIuto.

HccnenoBath  COOTHOIICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBIIAIOIICH MTOMOIIIBIO.

Hcnoab3oBate  (GOpMysibl  NIpPUBEACHUS U
TPUTOHOMETPUUECKOE TOXAECTBO JJIs1 HAXO0XKICHUS
COOTHOILEHUI MEXAy TPUTOHOMETPUYECKUMU (QYHKLIUAMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM HA CHPaBOYHYIO
nHpopMaIuio.

OCHOBHOC




IIpuMeHsATH MOJyyeHHbIC 3HAHWUSA W YMEHUS NPHU PEILICHUU
MIPAKTUYECKUX 3aj1ad (MpU HEOOXOAMMOCTH C OINOpOM Ha
JITOPUTM TPaBUIIA).

3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI TEOMETPHH.

Yriasl B BrniucanHble U LEHTpaJIbHBIEC YIJIbL, YTOJI MEXAY KacaTeJabHOU U |POpMYyJHPOBATHL OCHOBHBIE ONPEICICHUS, CBSI3aHHBIE C
OKPYKHOCTH. XOPJIOH. yrJlaM# B Kpyre (BIUCAHHBIN YTOJI, IEHTPAIBHBIA yTOM).
Brnucannbie VYriael MEXAY XOPAAMU U CEKYIIUMU. HaxoauThs BnMCaHHBIE YIUIbI, ONMPAIOIIMECS HA OAHY NYyTY,
U ONMMHCAHHbIE BrnincanHbie 1 ONMMCaHHBIE YETHIPEXYTOJIBHUKHN, UX MPU3HAKHU U | BBIYMCJIATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yIJIaxX,
YeThIPeXyroJbHUK |cBoMCTBA. [IpuMeHEHHMe 3TUX CBOWCTB MPU  PELICHUH [TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
H. reOMETPUYECKHUX 3a]1ay. HEHTPAIHHOM YTJI€ TIPH HEOOXOAMMOCTH C BHU3yaJbHOU
KacareabHble B3anmHoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanwue |onopoit.
K OKPY’KHOCTH. OKPYHOCTEH. HUccaenoBatb, B TOM 4YHCJIE C TOMOMIBIO ITUGPOBBIX
Kacanmne pPECYpPCOB, BIIMCAHHBIE M OINKMCAHHBIE YETBIPEXYTOJIbHUKH,
OKPY:KHOCTEeH BbIBOJAUTH WX CBOMCTBA M MPU3HAKH IOCJIE€ COBMECTHOTO
(13 v) aHaumsa.
Hcnonb30oBaTh 3TH CBOMCTBA M NPU3HAKA TNPU PELICHUU
3a1ad4.
IoBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATHM M METOAOB KypcoB 7 u &|Pemarb 3aJa4M HAa NMOBTOPEHUE, WUIIOCTPUPYIOIINE CBSI3U
00001IEeHnE KJIaCCOB, 0000IIEHHE 3HAHMIA. MEXY Pa3IMYHBIMU YacTIMHU Kypca.
3HAHUH
(4 9)

9 kJyacc (He MeHee 68 u)

HazBanue
pasaesa (TemMbl)
Kypca (4ucio

OcHoBHOe cogepkaHue

OcHOBHbBIE BU/BI J1€ATCJIBHOCTH oﬁyqammnxcsl

4acoB)
Tpuronomerpusi. |Omnpenenenue TpUroHoMeTpuueckux (GyHkimii yriaos ot 0° go | @opMyJMpoBaTh  onpeldeeHHs]  TPUTOHOMETPHUECKUX
Teopembl 180°. KocuHyc M cHUHYC MHpsIMOrO W Tymoro yria. Teopema|(QyHKUMHA TYNbIX W OPSMBIX YIJIOB C BH3yaJlbHOM OMOpPOIA.




KOCHHYCOB H

KocuHycoB. (OO000meéHHas) TeopemMa CHHYCOB (C paauycom

(DopMy.]'II/IPOBaTB TCOPEMY KOCHHYCOB U TCOPEMY CHHYCOB (C

CHHYCOB. ONMCAaHHOM OKpyXHOCTH). HaxoxzaeHue [JIMH CTOpPOH U |paJlyCOM OMMCAHHOMN OKPY>KHOCTH).
Pemenne BEJINYUH YTJIOB TPEYTOJbHUKOB. Pemiath TpeyroibHUKH C OMOpPOH Ha aJIrOpUTM Y4eOHBIX
TPEYroJIbHHKOB dopMyna IUIOIIAAA TPEYTOJIBHUKA 4epe3 JIBE CTOPOHBI U YIOJI | IEUCTBUM.
(16 1) Mexay HUMu. Gopmyria IIoMaau YeThIpEXYTOJIbHUKA yepe3 ero (Pemate  nmpakTuyeckue — 3aga4yM, CBOASAINMecH K
JMaroHajld ¥ yroj MeXJy HUMHU. HAXO0K/ICHUIO Pa3IHYHBIX 3JIEMEHTOB TPEeyroJbHUKA.
[IpakTHueckoe NPUMEHEHHUE JOKAa3aHHBIX TEOPEM.
IIpeoopazoBanue | *[lonsTre 0 mpeoOpa3zoBaHUM MTOAOOUS. OcBauBaTh NMOHAATHE npeoOpa3oBaHus oA00usI.
noxoous. CoOTBETCTBEHHbBIE JIEMEHTHI OJJOOHBIX (UTYD. HcceaenoBath OTHOIIGHUE JIMHEHHBIX JIEMEHTOB (QUIyp NpU
MeTpuueckue Teopema 0 TmTpPOW3BEACHHH OTPE3KOB XOpJ, Teopema o |mpeodpa3zoBanuu moaoous. HaxoauTs mpumepsl mogaoous B
COOTHOILIICHHSA B IIPOU3BEICHNN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpare |OKPYKAIOLIEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH kacarenbHOU. IlpuMeHeHne B pelIeHMM TIeoMeTpUYecKHX | “BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEXIY OTpPE3KaMH
(10 v) 3amay. * XOpZ, CEeKyLIMX M KacaTelbHBIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemats reomerpuueckue 3ajaud M 3aJaud U3 pearbHOU
KU3HU C UCIIOJIb30BAHUEM IOI00HBIX TPEYTOJIbHUKOB. *
BexkTopsl OmnpeneneHne BEKTOPOB, CJIOXKEHHUE M PA3HOCTh BEKTOPOB, | cmoab30BaTh BEKTOpbl KAaK HAIPABIEHHBIE OTPE3KH,
(12 v) YMHOXEHHUE BEKTOPA Ha YUCIIO. HCCJIe0BATH r€OMETPUYECKUI (nepemeriexnue) 51

DU3NYECKUN U TEOMETPUUYECKHUI CMBICT BEKTOPOB.

PaznoxkeHne BekTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkanspHO€ TPOM3BEACHUE BEKTOPOB, €r0 IMPUMEHEHHE JIA
HaXO0XJEHU IJIMH U YIJIOB.

Pemenue 3aga4 ¢ mOMOIIbIO BEKTOPOB.

[IpumeHeHre BEKTOPOB I pELIEHUs 3aJad KUHEMAaTUKU U
MEXaHHWKH.

¢busnueckuil (cuia) CMBICIBI
BOITPOCHBIN IIJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh ompenedeHUss CYMMBl M Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa  Ha  YHCIO, HCCJIeI0BATh
TeOMETPUYECKUI U PU3MIECKUI CMBICIIBI ATUX OTIEPALIH.
PemaTh TreoMeTpUuYECKHE 3aJauyd € HCIOJb30BaHHEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh  CKaSIpHOE  MPOM3BEICHHE  BEKTOPOB,

BBIBOJAUTH €0 OCHOBHBIE CBOWCTBA.

BbruncasaTe cymMMy, pasHOCTh M CKaJsIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpJAUHATAX.

IIpuMeHsITH CKaJsipHOE MPOU3BENEHUE [UISI HAXOXKJIECHUS




JUIMH U YTJIOB.

JexapToBbl JlexapToBBI KOOPAMHATHI TOUYEK Ha TUIOCKOCTH. OcBauBaTh NOHATHE MPSIMOYTOIBHON CUCTEMBI KOOPJAUHAT,
KOOPAMHATHI Ha | *YpaBHeHue NpsAMON.* YrioBol Ko3((HUIMEHT, TAHI€HC YyTJa|JAeKapTOBBIX KOOPIUHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, NapAJIJIENIbHbIEC U IEPIEHIUKYIISIPHBIC IIPSIMBIE. HccaenoBarb ypaBHEHHE IIPSAMON M OKPYKHOCTH C OIOPOH
9y VYpaBHeHHe OKpyKHOCTH. HaxoxzaeHue KOOpIMHAT TOYEK |Ha BOIPOCHBIN IUIAH.
IepeceyeHust OKPYKHOCTH U IIPSIMOM. Haxonuts neHTp u paanyc OKpyKHOCTH IO €€ YPABHEHUIO.
MeTo KOOpAMHAT IIPU PEILIEHUU T€OMETPUYECKUX 3a/1ay. Pemate 3agaum Ha HaxXOXACHHE TOYEK IIE€PECEUCHUS
Hcnons3oBanne MeToa KOOPAMHAT B TPAKTUYECKUX 3a/1a4ax MPSIMBIX U OKPY>KHOCTEH € TOMOIIBIO METO/1a KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YIJI0BOTO KO3 UIMEHTa MPsIMOI
IIPU  PELIEHUM 33J1a4, Ui ONPEIECICHUS PaCHOJIOKEHUS
IPSAMOM.
IIpuMeHSITH KOOPAMHATHI MIPU PELIEHUH T'€OMETPUUECKUX U
MIPAKTUYECKUX 3a1ad, JUIsl TOCTPOEHUS MaTeMaTHYECKHX
MOJIeJIel peabHBIX 3a/1a4 («METO KOOPAHHATY).
IMosnb3oBaThest U1 TOCTPOECHHUS U MCCIEAOBAaHUMN
M (POBBIMU PECYPCAMHU.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPUU
I[IpaBuabHbIE [IpaBUNIbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB.| DOpMY/JIHPOBATH onpeieeHue IIPaBUJIBHBIX
MHOTOYIOJbHUKH. (UKcio 7 M JUIMHA OKPYXHOCTU. [[IMHA IOyrM OKpY>KHOCTH. | MHOI'OYTOJIBHUKOB, HAXOAUTH UX 3JIEMEHTBHI.
Juna Pannannas mepa yria. IHonb30BaTBLCHA MOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IJI0IAAb KPyra.
Boruucienue
njiomaaen

84)

[lnomane kpyra M €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brraucnienue miomnianeit puryp, BKIIOYAOIIUX JJIEMEHTHI KpyTa.

C IOMOIIBIO TPABUIBHBIX MHOTOYTOJIBHUKOB, ONpeneJsiTh
YHCIIO TT, JUIMHY IYyTU U paJuaHHyI0 Mepy yrJja 1o o0pasiy.
IIpoBoauThL mepexox OT paguaHHON MepHI yIia K rpagyCHON
1 Ha000pOT 10 BU3yaJIbHOMH orope.

OnpenpensiTh 1I0IIAb KPyTa.

BoiBoguth ¢opmyJibl (B IpayCHOW U paaHHOW Mepe) s
JUIMH JyT, IUIOLIAJIEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUIAH.

Boruucaste miomanyd  ¢GuUryp, BKIIOYAIOUIMX AJIEMEHTHI
OKpY’KHOCTH  (Kpyra) C ONOpOM Ha  CHPaBOYHYIO
UHOPMALIHIO.

HaxoauTtp momany B 3aa4ax peajJbHOM KU3HHU.




JBUKeHUs *[loHATHE O ABUKEHUHU TIOCKOCTH. Pa3Ooupare  nmpumeps,  WUIIOCTPUPYIOIIME  TOHATHUA
IVIOCKOCTH [TapannenbHblil HepeHoc, MOBOPOT U cuMMeTpus. OcH U LIEHTPHI | IBUKEHUS, LIEHTPOB U OCEW CUMMETPHUHU.
(64) CUMMETPHH. ®opMyJMPOBATh ONPEICICHUS NapaUIEIbHOIO IEPEHOCa,
[Ipocreiinne npuMeHEeHNs B pEIIEHNH 3a1a4 *. [IOBOpPOTAa M OCEBOM CHMMETPUU C BH3YaJIbHOM OIOPOM.
HaxoauThb HEnoBMKHbIE TOUKHU 110 00pasily.
HaxoauTh EHTPHI M OCH CUMMETPUI POCTEHIINX GUryp 1Mo
oOpa3iy.
*[IpuMeHATh NapajuleNbHBI MEPEeHOC M CUMMETPHUIO IpHU
pelLIeHNH TeOMETPHUECKUX 3ajiau (pa3douparb IpUMEPBI).
Hcnoab30BaTh Il TOCTPOCHUS U UCCIIEOBAaHUN IIM(PPOBBIE
pecypcesl. *
IToBTOpEHUE, [loBTOpEHNE OCHOBHBIX TMOHATUH MU METOAOB KypcoB 7—9 | OnepupoBaTh NOHATHSAMH: (UTrypa, TOUKa, MpsiMasi, yroi,
o0o0menue, KJIacCOB, 000OIIEHNE U CHUCTEMAaTU3aLUs] 3HAHHH. MHOT'OYTOJIbHUK, PpaBHOOEIPEHHBI W  PaBHOCTOPOHHUI
cucremarusauus |[Ipocreiimme reomerpuueckue QUIYpsl M UX CBOMCTBA. | TPEYroOJIbHUKH, TMPSAMOYTOJbHBIA TPEYroJbHUK, MEIuaHa,
3HAHUU N3mepeHne reoMeTpu4eCKUX BEIUYMH. OuccekTpuca W BBICOTa TPEYTrOJIbHUKA, HapajiesiorpaMM,
(7 9) TpeyroabHHUKH. pomO, TPSMOYTOJILHUK, KBaApaT, Tpareuus; OKPYKHOCTb,

[TapanenbHble U NEPIEHIUKYIISPHBIE IPSIMBIE.
OxpykHOCTb M Kpyr. l'eomeTpuyeckue NOCTPOEHUs. YTIbl B

OKPY’)KHOCTH. BrnucanHble W  ONHMCaHHBIE  OKPYXHOCTH
MHOTOYTOJIbHUKOB.

[IpsiMast u OKpY>KHOCTb.

YUeThIpEXYTOIbHUK. Bnucanneie u OIIMCaHHbIE
YEThIPEXYTOJIbHUKU.

Teopema [Tudaropa u Hagaa TpuroHoMeTpun. Permenne oommx
TPEYTOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJIbHUKH.

[IpeobpazoBanms IUIOCKOCTH. JBrKeHu . [TonoGwue.
CummMmertpus.

IImomane. Bemucnenue 1wiomanei. Iliomanu 1momoOHBIX

¢buryp.
JlexapTOBbI KOOPAMHATHI Ha INIOCKOCTH.
BekTops!l Ha IIIOCKOCTH.

KacaTeNbHasl; paBEHCTBO U M0J00Ke (PUryp, TpeyroJbHUKOB;
MapaJUIEIbHOCTh W INEPHEHAUKYJSIPHOCTh NPSMBIX, YIOJl
MEXIy NpSIMbIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
NIPSAMOM; JUIMHA, PAcCTOSIHME, BEIWYMHA YyIJIA, IUIOIIAJb,
HIEPUMETP.

HUcnoas3oBare  (Qopmyabl: IepuMerpa W ILIOMIAIU
MHOI'OYT'OJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOINAOU KpYTa,
00BEMa TIPSIMOYTOJIBHOTO TMapajuIesIeune ia.

OnepupoBaTth NOHATHAMM: IPSAMOYIOJbHas CHCTEMA
KOOPJHMHAT, BEKTOP; MCHOJb30BAaTh J3TH IOHATHSA IS
IIPECTaBICHNs JaHHBIX U PELICHUS 3aJad, B TOM YHUCIE U3
JIPYrUX y4eOHbIX IIPEIMETOB.

Pemats 3agaym Ha TIOBTOPEHHE OCHOBHBIX IIOHATHH,
WJUTFOCTPALIMIO CBA3EH MEXAY pa3jIWdHbIMM 4YacTsIMH Kypca.
Be10upaTs MeToa 11 peleHus 3aJauH.

Pemate 3a1a4m 13 NOBCETHEBHON KU3HH.




TEMATHYECKOE IIIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH M CTATUCTHUKA»
(TIO0 TOIAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

HazBanue
pa3naesa (TemMbl)
(4HC10 YacoB)

OcHoBHOE CoAECpKaAaHUC

XapaKTepucTnKa JACATECJIBHOCTH OﬁyanOlIII/IXCH

IIpencraBiienne IIpenacraBnenne pganHbIXx B Tabnumax. [Ipaktudeckue | OcBamBaTh Ha 0a30BOM YPOBHe CIoco0bI
JAHHBIX BBIUKUCICHUSI 10 TaOJMYHBIM JaHHBIM. VI3BlIedyeHWe W | MpEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpHpeTalnus TaOIWYHbIX NaHHbIX. [IpakThueckas paboTa | MaccMBOB € IOMOLIbIO TaOaMIl M AMarpamMm ¢
«Tabnuupy. UCIIOJIb30BAHUEM  aKTYyallbHBIX M  BaXHBIX JaHHBIX
I'paguueckoe mnpeacTaBieHHWE JaHHBIX B BHJE KpPYTOBBIX, | (Zemorpaduyeckue JlaHHBIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONOYATHIX)  AWarpamMMm.  UTeHMEe H | NPOMBIIUICHHON M CENbCKOXO3SHCTBEHHON NPOIYKIHH,
noctpoeHue  auarpamm.  Ilpumepsl  nemorpadguueckux | OOIIECTBEHHbIE U IPUPOAHBIC SIBICHUSA).
Juarpamm. H3yyars Metoabl paboTBl C  TAONUYHBIMH H
[TpakTnyeckas pabota «JluarpaMmmbl». rpadM4ecKUMU TMPEICTaBICHUSMH JaHHBIX C MOMOILBIO
UQPPOBBIX PECYPCOB B XOJ€ NPAKTUYECKUX padboT (c
HanpasJIsoLEei TOMOLIBIO).
OnucaresbHast Yucnossle Habopel. CpenHee apudmeTndeckoe. OcBauBaTh Ha 0230BOM YpOBHE NOHATHS: UYUCIOBOHN
CTATHCTHKA Menauana yrcinoBoro Habopa. Y cTOIUNBOCTh ME/IUAHBI. HaOOp, Mepa IEHTpaIbHON TEHICHIMH (Mepa LIeHTpa), B
8 u) [TpakTnyeckas padora «CpenHue 3HAUCHHSD. TOM YHCJIe CpeHee apudMeTnieckoe, MeIuaHa.

HaulGonpiiee u HamMeHbINEEe 3HAYEHUS YHCIOBOTO Habopa.
Pa3zmax.

OnuchIBaTh CTAaTUCTUYECKUE JIaHHBIE C IOMOIIbIO
cpeaHero apupMeTHYeCKoro U Meauansl. Pemats 3agaun
(c HCIONIb30BAHMEM 3pUTENIBHON HATJISIAHOCTH  W/WUIIU
BepOAIbHOM OMOPHI)

HN3yyath CBOMCTBA CPEIHUX, B TOM YHCJE C MTOMOILIBIO
U(POBBIX PECYPCOB, B XOJ€ MPAKTUYECKUX paboT, (C
HaIPaBJISIONICH TOMOIIIBIO).

OcBanBath Ha 0230BOM ypPOBHe NOHATHSA: HauOoJIbIIEE




Y HauMEHbIIIee 3HAUCHUSI YUCIIOBOI0 MacCuBa, pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a OMMCAHMS TaHHBIX B
COOTBETCTBUM C NPHUPOAOHA JAHHBIX U  LEISIMH
MCCJIETOBAHMSI C HAIIPABJIAIOIIEH TOMOIIBIO.

Cayuaiinas
U3MEHYHBOCTH
(6 1)

*CrnyuaifHass ©”3MEHUMBOCTD (TIpuMepsl). YacToTa 3HaUCHHA B
MaccuBe AaHHBIX. [ pynnupoBka. ['ucrorpaMmel.
[TpakTudeckas pabora «CryyaiiHas ”3BMEHYUBOCTD Y. *

*OcBauBaTh NMOHSATHS: 4YacTOTa 3HAYEHHH B MAacCHBE
JIaHHBIX, TPYNIHUPOBKA JJAHHBIX, TUCTOTPaMMa.

CTpouTh THCTOTPaMMBI TIO 00pa3Ily

OcBaunBaTh rpaguuecKre IPEACTaBICHNUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOIIBIO
U (POBBIX PECYPCOB, B X0JI€ TPAKTUIECKON pabOTHI. *

BBenenue B
TeopuIo rpagos
(4 4)

*'pad, Bepnna, pedpo. Ilpencrasnenue 3a1auu ¢ MOMOILIBIO
rpada. Crenenp (BaJleHTHOCTh) BepIMHBL. Yucno pébep u
cymmapnasi crenenb BepmuH. Llens u nuxn. Ilyte B rpade.
[TpencraBnenue o cesa3HocTH Tpada. OOxox rpada (3iiaepos
nyTh). [IpencraBnenne o0 opueHTHPOBAHHBIX rpadax. *

*OcBauBaTh NOHATHSA: Tpad, BepmMHa rpada, pedpo
rpada, cTeneHb (BaJIeHTHOCTb BEPIIUHBI), HEMb U UKL
OcBauBaTh NOHATHA: NMYTh B rpade, >SHIEPOB MYTh,
00xo rpada, opueHTUPOBAaHHBIN rpad.

OOcyxaaTh pelieHde 3aJa4d  Ha TIOWCK CYMMBI
cTerneHeil BepwuH rpada, Ha MOoUCK obxoxa rpada, Ha
NOWCK TIyTed B  OPHEHTHPOBAHHBIX Tpadax ¢
HaIIPaBJIAOLIEH TOMOILBIO.

OcBanBath cnoco0bl NpEACTaBICHUs 3alad U3 Kypca
anreOpbl, T€OMETPUH, TEOPUH BEPOATHOCTEH, ApPYrux
OpeIMeToB ¢ MOoMOoUbl0 TpadoB (KapThl, CXEMBI,
JNIEKTPUUYECKUE IIeTH, (YHKIHMOHAJIBHBIE COOTBETCTBHS)
Ha npuMepax. *

BepositHOCTB M
4yacToTa
CJIy4ailHOT O
coObITUS

(4 1)

*Cny4aifHbIil ONBIT M CiydaiiHoe coObiTne. BeposTHocTs U
qyacToTa COOBITUS. Ponb MajoBEepOSTHBIX M IMPAKTUYECKH
JIOCTOBEPHBIX COOBITUI B Mpupoje U B obOmecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUH BEPOATHOCTEH.

[TpakTyeckas padora «YacToTra BeIIaieHUs opiay.™

*OcBanBaTh NOHATHS: CIy4aillHbIA ONBIT U Cily4ailHOe
COOBITHE, MAJIOBEPOSITHOE U TNPAKTHUYECKH TOCTOBEPHOE
coObITHE.

M3yyaTrh 3HAYMMOCTb MAaJOBEPOSATHBIX COOBITHMH B
npupoAe W OOIIECTBE HAa BAXKHBIX NpUMeEpax (aBapuH,
HECYACTHBIC cityvau, 3amuTa NIEPCOHAIILHON
UH(OpMaLINK, TTepeada JaHHBIX).

M3yyarh ponp KJIACCUYECKUX BEPOSTHOCTHBIX MOZEIIEH




(MOHeTa, UrpajgbHast KOCTb) B TEOPUU BEPOSITHOCTEH.
Habaropate M M3y4aTh 4acTOTy COOBITUH B IPOCTBIX
9KCHEPUMEHTaX, B TOM YHCJIE C MOMOIIBIO LU(PPOBBIX
pecypcoB, B X0JI¢ IPAKTHUECKON pabOThI.*

O000menue,
KOHTPOJIb
(59)

[IpeacraBnenne  panHblx.  OmnucaTenbHass  CTaTHCTHKA.
BeposiTHOCTB cityuaifHOTO COOBITHS.

[MoBTOPSAITH M3YYEHHOE W BBICTPAMBATBL CHUCTEMY
3HAHUH.
Pemath 3a1aum Ha Npe/CTAaBICHUE U ONMHCAHUE JTaHHBIX

c MTOMOIUIBIO M3Y4YEeHHBIX XapaKTePUCTHK c
HaIIPaBJIAOLIEH TOMOIIBIO.
Oo6cyxaaThb npuMepbI CITy4ailHbIX COOBITHH,

MaJOBEPOATHBIX U MPaKTUYECKH JIOCTOBEPHBIX
CIIy4alHBIX COOBITUH, WX POIM B MPHUPOAE U KU3IHU
YyeJioBeKa

8 kiacc (He meHee 34 4)

Ha3zpanue
pa3aena (TemMbl)
(4HC10 YacoB)

OcHOBHOe coiep:KaHue

XapakTepuCcTHKA 1eATEJILHOCTH 00y4al0uXCs

IloBTOpPEHHE
Kypca 7 Kiaacca
(44)

[IpencraBnennie  manHbix. OmnwucarenbHas  CTATUCTHKA.
CrnyvaitHas ”3BMEHUUBOCTh. Cpe/THHE YUCIOBOT0 Habopa.
Cnyuaiinpie  coObITUS.  BepoATHOCTH M 4YacTOTHI.
Knaccndyeckne Monenu TEOpUHM BEpPOSITHOCTEH: MOHETa W
UrpaigbHasi KOCTb.

[HoBTOpPSATH M3yYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
IPEJCTaBICHUE U ONHMCAaHWE JAHHBIX C IOMOIIbIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BHU3YaJbHOM oOmope) Ha
MPEACTABICHUE TPYNIMPOBAHHBIX JAHHBIX U OINHCAHHE
CIIy4ailHOM M3MEHYMBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOHW oOmope) Ha
OIpeICIICHNE 9acCTOTBI CIIy4aHBIX COOBITHH,
o0cyxaeHue MIPUMEPOB CIIy4aiHBIX COOBITHIA,
MaJIOBEPOSATHBIX u MIPAKTUYECKH JIOCTOBEPHBIX




CIly4aliHBIX COOBITMH, UX POJMM B MPUPOJEC M >KU3HU
YesloBeKa.

OnucaresbHas *Otknonenus. Jucnepcust yrcinoBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHSA: JUCHEPCUS M CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[marpaMMbl pacceuBaHus. * OTKJIOHEHHME, HCIOJIb30BaTh 3THU XapaKTEPUCTUKH IS
PacceuBanme OTMCaHUsl PAaCCEUBAHUS JIAHHBIX.
JAHHBIX YuacTBOBaTH B 00CYK/A€HHH TUNOTE3bl 00 OTCYTCTBUU
(4 4) WJIY HAJIMYUHU CBA3M 110 AMarpaMMaM pacCeUuBaHMUSL.
Crtpouth auarpaMMbl pacCE€MBAHMS IO HUMEIOIIHUMCS
JAHHBIM, B TOM YHCJIE C MOMOIIBIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaju3a).™*
MuoxecTBa MHuoxecTBO, MoaMHOXKeCcTBO. Onepannu Haa MHOXKecTBamu: | OcBamBaTh MOHSITHA: MHOXKECTBO, SJIEMEHT MHOKECTBA,
4 4) oOpennHeHHe, mepeceueHue, gomnonHeHwe.  CBoilcTBa | MOAMHOMXECTBO.
omeparnuit HaJ MHOECTBaAMU: nepeMecTUTeNbHOE, | BBINOJHATH onepanuu HaJ MHOXECTBAMU:
COYETATENbHOE, PACIPEACIUTENbHOE, BKIIIOUCHHUS. o0beIMHEeHNE, TIepecevYeHne, JoMoIHeHue (1Mo 00pasiry).
['padmyeckoe npencraBaeHIE MHOXKECTB. Hcnoab3oBatrb CBONCTBA: MIEPEMECTUTEIIBHOE,
COUETaTENbHOE, PACIPENCIUTENIbHOE, BKIIOUEHHUS (C
WCITOJIb30BAaHUEM BU3yaJIbHOU OTIOPHI).
Hcnoab3oBath rpadguyueckoe MpeaCcTaBICHUE MHOMKECTB
MpPU ONMUCAHUU PEATBHBIX TPOIECCOB W SBJICHHUMA, TPHU
pelIeHnH 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U KypCOB
(c ucTI0NIb30BaHNEM BU3YATLHOM OIOPHI).
BepositHOCTH DJleMeHTapHbIE COOBITHSI. Crny4aiiHbie coObiTusi. | OcBamBaTh Ha  0a30BOM  YPOBHe  NOHSITHSA:
CJIYYAHHOT 0 bnaronpusarcTByromue 3J€MEHTapHbIE COOBITHA. | DJIEMEHTapHOE COOBbITHE, CIy4yallHOe COOBITHE Kak
coObITHUS BepositHocTH  cOOBbITHI. ONBITEI  C  PaBHOBO3MOXKHBIMH | COBOKYMHOCTh  OJArompHsTCTBYIONIMX  DJIEMEHTapPHBIX
(6 9) ANeMEHTapHBIMU COOBITUAMHE. CITydaitHBIN BBIOOD. COOBITHH, pABHOBO3MOXXHBIC AJIEMEHTapHBIC COOBITHSI.

[IpakTuueckas padota «OnbITE C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSMMY).

Pemath 3aga4m Ha BBIUMCIIEHUE BEPOSTHOCTEN COOBITUI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CllydaifHOro
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHOM HariasAHOCTH
W/unu BepOaIbHON OTIOPHI).

Pemath 3aga4m Ha BBIUMCIIEHUE BEPOSTHOCTEN COOBITUI
B ONbITAX C PABHOBO3MOXHBIMU  DJIEMEHTapHBIMHU




COOBITHSIMHM, B TOM YHCIE C MOMOIIBIO KOMITbIOTEpa (C
UCTIOJI30BaHUEM  3PHUTENBHON  HAISIMIHOCTH — W/WIN
BepOAJIbHOM OTOPHI).

IIpoBoauTs, W HM3y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU (C UCHOJIB30BAHUEM MOHET,
UTPATEHBIX KOCTEH, IpyTUX MoIeei)
B XOJle¢ TMpakTHYECKOW paboThl (C HCIOIB30BaHUEM
BHU3YaJIbHON OTIOPHI).

BBenenue
Teopuio rpagos
(4 1)

B

*IlepeBo. CBoiicTBa  nepeBa: €IWHCTBEHHOCTh  MYTH,
CyLIECTBOBAHUE BHCSYEH BEPLIMHBI, CBA3b MEXKIY 4YHCIOM
BepLINH U yncioM peodep. [IpaBuio ymHoxxeHus. *

*OcBauBaTh MOHATHS: JepeBO Kak Tpad Oe3 nuKIia,
BUCSYas BEpIIMHA (JIUCT), BETBb JEpeBa, MyTh B JEPEBE,
JMaMeTp JepeBa.

H3yuaTh cBoiicTBa JepeBa: CYyIIECTBOBaHUE BHCSYEH

BCPIIMHBI, CAUHCTBCHHOCTbH noyTu MCKOY ABYMs
BEPIIMHAMH, CBSI3b MEXIY YHCIOM BEPIIMH U YHCIOM
péoep.

YyacTBoBaTh B OOCY)KI€HMH PpPelIeHUs 3aJa4d Ha
MOWCK W TEPEUUCIICHHE IyTeH B JEpeBe, OMpeeiieHre
yucia BepmMH Wik pédep B aepeBe, 00Xol OMHAPHOTO
JIepeBa, B TOM 4UHCJIE€ C TPUMEHEHHEM I[paBUIIa
YMHOXXCHHSL. *

CayuaiiHbie
coObITHS
8 4)

*[IpotuBomonokHOe ~ coObiTHe.  Jlmarpamma — Dinepa.
OObenuHeHne u TmepeceueHue coObITUHA. HecoBmecTHBIE
coObiTust. @Dopmyna cioxeHuss BeposTHocTei. IlpaBuio
YMHOXKEHUSI ~ BEpPOSITHOCTEH.  YCIOBHask  BEPOATHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienue — ciayyaiiHOTO
HKCIIEpUMEHTA B BUJIE JIepeBa. *

*OcBauBaThb MNOHATHA: B3aUMHO IPOTHBOIOJIOKHBIE
COOBITHS, ONepaluu HaJ COOBITHAMHU, OOBEAMHEHUE U
nepecevyeHne coObITUH, auarpamMma Ounepa (Dunepa—
BeHnHa), COBMECTHbBIE U HECOBMECTHBIE COOBITHS.

H3yuath TeopemMbl O BEPOSTHOCTH OOBEIUMHEHMS ABYX
coObITHH ((hOPMYJIBI CIIOKEHHS BEPOATHOCTE).

YuyacTBOBaTH B 00CYK/I€HHHU pellieHUsi 3aJa4u, B TOM
quciie TEKCTOBBIE 337jaul Ha OINPENEICHUE BEPOSITHOCTEN
00BEIMHEHNUS W TIEPECEUYCHMs] COOBITU C TIOMOIIBIO

YUCIOBOM mOpsAMOM, aumarpamm Oinepa, (HopMyJbl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBatsp MOHATHA: IIPaBUIIO YMHOKECHHUS




BEPOSATHOCTEH, YCIOBHAs BEPOSTHOCTh, HE3aBHCHUMBIE
COOBITHS JIEPEBO CIIYYAMHOTO OITBITA.

HN3yuath cBoiicTBa  (ompenereHHs)) HE3aBUCHUMBIX
COOBITHH.

YuacTBOBaTH B OO0CY:KI€HMH pelleHHsl 3aJa4yH Ha
OTpe/IeNICHUE W HCITOJIb30BAHUE HE3aBUCHMBIX COOBITHIA.
YuacTBOBaTH B O0CY:KI€HMH pelleHHsl 3aJa4yM Ha
MOMCK BEPOSITHOCTEH, B TOM UHCJIE YCIOBHBIX, C
HCITOJIb30BAaHUEM JIepeBa CIIy4alHOTO OmbITa. *

O0001IeHUe,
KOHTPOJIb
4 49)

[IpencraBnenue nanHbix. OnucaTtenbHas craTuctuka. ['padsr.
BepositHOCTh CIy4ailHOTO COOBITHSL. DIIeMEHTHI
KOMOWHATOPHKH.

IloBTOpPSITH U3y4YeHHOE U BBICTPAMBATH CHCTEMY
3HaHUMU.

Pemats 3a7aun Ha TpeCTaBICHUE U OMUCAHUE JAaHHBIX
c MIOMOUIbIO U3Y4YEHHBIX  XapaKTepUCTUK  (C
UCIIOJIb30BaHUEM BU3YaAJIbHOM OTOPHI).

*Y4yacTBoBaTh B OO0CY/KIEeHMH pelIeHUusi™ 3aAa4dm C
npUMeHeHreM rpadoB.

Pemare 3agaum  Ha  HAXOXIEHUE  BEPOSITHOCTH
CIIy4aifHOrO COOBITHSI TIO BEPOATHOCTSIM 3JEMEHTapPHBIX
COOBITHI, B TOM 4YHCJI€ B ONbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMH (C BU3YyaIbHOU OMOPOH).
*Y4acTBoBaTh B 00CY:KICHHM PpelIeHMsA™ 3aJadd Ha
HAX0XJIeHUE BEPOSITHOCTEH 00BEANMHEHUS U TIEpPEeCeUCHUS
COOBITHH, B TOM YHCJIE HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduyueckux TMpenCcTaBiICHUM U JepeBa CIIy4ailHOTO
OIIbITA.

*¥Y4acTBOBaTh B O0CYKI€HUUW PpelIeHHsl™ 3aJa4d Ha
nepevnciIeHne KoMOnHami (4ncia nepecTaHoBOK, YMCIIa
COYCTAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHH C
NpUMEHEHHEM KOMOMHATOPUKM, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroybHuka [lackans.

9 kaacc (He meHee 34 4)




HazBanue
pasaesa (TemMbl)
(4HC10 YacoB)

OcHoBHOE CoAECpKaHUuEC

XapaKTepI/ICTI/IKa JACATECJIBHOCTH oﬁyqamnmxca

IloBTOpEHHE
Kypca 8 kiacca
(4 1)

[MpencraBnenne  nanHbIX.  OmnmcarelbHAsT — CTaTUCTHKA.
Onepanuu Haa coObITHsIMEU. He3aBUCUMOCTh COOBITHH.

IToBTOpPSITH UM3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3a5a4u Ha IPECTaBICHUE U ONMCAHUE IAHHBIX.
Pemare 3agayM  Ha  HAXO0XACHUE  BEPOSATHOCTEH
00bEIMHEHNST U TEepPeceYeHUuss COOBITHH, B TOM YHUCIIe
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  TrpaduyecKux
MPEJCTABICHUH U JEpEBA CIyYalHOIO OIbITA.

Pemarts 3agaum Ha nepedrciieHne KOMOMHAIMK (dncia
IIEPEeCTAHOBOK, YMCJIAa COYETAaHWI), HAa HaXOXKICHHE
BEpPOSITHOCTEN cOOBITHI c IIPUMEHEHUEM
KOMOMHATOPUKHM, B TOM YHCIE C MHCIOJIb30BaHUEM
TpeyrosibHuKa [lackans

DJIEeMEeHTBI
KOMOHUHATOPUKH
(419)

KomOunaropHoe mnpaBwio yMmHOXeHHMs. [lepecTaHOBKH.
@axrtopuas. Coderanuss U yucio coyetanuil. *TpeyroapHuK
[MTackans.* IIpaxTnueckas pabota «Bpruucienue
BEPOATHOCTEH C UCHOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIHM
AJIEKTPOHHBIX TAOIHUID».

OcBauBath Ha  0a30BOM  YpPOBHE¢  IOHATHA:
KOMOWHATOPHOE MPAaBHJIO YMHOXXEHHS, YIOPSIOYCHHAS
napa, Tpoika OOBEKTOB, NEPEeCTaHOBKa, (haKTopual
qrcia, COYETaHWE, YWCIIO COYETAaHWH, *TpeyroibHUK
[Mackans.*

Pemars mpocreiiliMe 3aja4d  Ha  TEpEUHCIICHHE
YIOPSIOYEHHBIX nap, TpPOEK, nepevrciIeHue
NEPEeCTaHOBOK M COYETAaHUH DIIEMEHTOB PAa3JIMYHBIX
MHO>KeCTB (TI0 00pa3siry).

Pemarts mpocreiilige 3aga4yM Ha NPUMEHEHHE YHCIIA
coyetaHuil B anredpe (COKpaléHHOE YMHOKEHHE, OMHOM
HeroToHa) (¢ HanpapmsoLEell TOMOILBIO).

Pemath, mnpuMeHssss KOMOMHATOpUKY, 3aJadyd Ha
BBIYUCIICHHE BEPOATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJHIl B XOJ€ MPaKTHYECKOH paboThl (C
BU3YaJIbHOW OTIOPOi).




I'eomerpuueckas
BEpPOSITHOCTH
(44)

*'eomerprueckas BeposTHOCTb. CiryuaiiHbIi BEIOOp TOUKHU U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 JYTH OKPY>KHOCTH. *

*OcBauBaTh MOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuyacTBOBaTHL B 00CYXKAE€HMH PpellIeHHs 3aJ]a4d Ha
HAXOXKJIEHUE BEPOATHOCTEH B ONBITAX, MPEICTABUMBIX
KaK BBIOOp TOYEK W3 MHOTOYTOJIbHHMKA, KPyra, OTpe3Ka
WIH TyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HUcneiTanusa
bepnyiiu
(6 9)

Ucnpitanne. Ycnex u Heymada. Cepusi HUCHOBITAaHWN 110
nepporo ycnexa. HMcnoeiranus beprymm.  BepositHocTH
coObITHHd B cepuu wucnblTaHuid beprymmu. Ilpaktuueckas
pabota «Vcnbitanust bepHymmmy.

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHSI: UCIIBITAHHE,
AIIEMEHTApHOE COOBITHE B UCIIBITAaHUHU (YCIIEX U Heyzaua),
CepHs UCHBITAHUM, HACTYIUIEHME MEPBOrO yclexa
(neynaun), cepus ucnbiTanuil bepnymnnu.

Pemars nmpocreiimue 3agauM Ha  HAXOXICHHE
BEPOSTHOCTEW COOBITHI B CEpPUU UCIIBITAHUH JI0 MEPBOTO
ycrexa, B TOM 4Hcle ¢ MPUMEHEHHEM (OpPMYJIbl CYMMBI
TEOMETPUUECKON MPOrpeccuu (C OMOpo Ha CIIPaBOUYHYIO
nHdOopMaIuIo).

Pemate mpocreiimue 3agauM  Ha  HAXOXKJEHUE
BEPOSITHOCTEH  AJIEMEHTAapHbIX COOBITUM B  cepuu
ucnbiTaHuil bepHyuM, Ha HAaX0XACHHE BEPOSATHOCTH
ONpPEACIEHHOIO YHCIIA YCIIEXOB B CEPUM  MCIIBITAHUN
bepnynu (¢ BU3yaJIbHOM OMOpOiA).

HN3yuaTh B X0/1e NPAKTHYECKOH PadOThI, B TOM YHCJIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnbiTaHui bepHysu

Cayuaiinas
BeJIMYUHA
(6 1)

CnyuaiiHas BeJIMYMHA M paclpesiesieHue BEpOSITHOCTEH.
Matematuueckoe OXHIAHUE W JUCHEPCUS  CIIydallHOU
BenuuuHbl. [IpuMeppl MaTeMaTHUeCKOro OXHUAAHUA Kak
TEOPETUYECKOr0 CPEHEr0 3HAUEHUS BEIIMYNHBI.

[TonssTue o  3akoHe  Oosbwmimx  yucen.  M3mepenue
BEPOATHOCTEM C noMmouibro 4yacTtoT. IIpumeHenue 3akoHa
OOJIBILINX YUCEI.

OcBoutb Ha 0a30BOM YpOBHe NOHATHS: ClyyaiiHas
BEJIMYNHA, 3HaYECHHE Clly4aiiHOI BEJIMYMHBI,
pacnpenesieHre BEpOSITHOCTEM!.

HM3yyate w® o00cyxpaaTp InpuMmepbl AUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHbIX BEIMUYUH (POCT, BEC YENIOBEKA,
YUCIEHHOCTh  HACEJICHUS, apyrue WU3MEHYMBBIE
BEJIMYMHBI, paccMaTpUBaBLIMECS B Kypce CTaTUCTUKH),
MOJEIbHBIX  CIy4YallHBIX BEIMYMH, CBS3aHHBIX CO
Clly4aiHbIMU ombITaMH (OpocaHue MOHETBI, UIpalIbHOM
KOCTH, CO CIIy4ailHbIM BBIOOPOM U T. I1.).




OcBauBath Ha  0a30BOM  YpPOBHE¢  INOHATHA:
MaTeMaTUYECKOE OXUIAHHUE CITy4YallHOM BEJIWYMHBI KakK

TEOpPEeTUYECKOe cpeaHee  3HAYEHHE, JTUCTIepCHUs
CJ'Iy‘-I&I)iHOfI BCJIIMYMHBI KaK aHAJIOT JUCIICPCHUH YHUCIIOBOIO
Habopa.

Pemate 3amauMm Ha BBIYUCIEHHE MaTEeMaTHYECKOIO
OXHUIAHUA U  JUCIEPCHUM  JTUCKPETHOM  CIy4YaiHOU
BEJIMYMHBI 110 33JJaHHOMY paclpeesIeHUI0, B TOM YHCIIe
3a/1a4, CBSI3aHHBIX CO CTPaXOBAaHUEM U JIOTEpEAMHU (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMAaTHYECKUM  OXHIAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACHpPENCIICHUI, B TOM YHCIIE
pacnpeesieHusl ClIy4yailHOW BEJIMYMHBI «YHCIIO YCIIEXOB)»
B CEpUU UCIBITAaHUHN bepHyIu.

M3yyars yacToTy COOBITHSI B  MOBTOPSIOIIMXCS
CIIy4ailHbIX OMBITAX KaK CIIy4allHYIO BEJIMYUHY.
3HAKOMHUTBCS C 3aKOHOM Oonbiiux uucen (B Qopme
bepnymnu): mnpu OoONBIIOM YHCIE OMNBITOB 4YacToTa
cOOBITHUS OJIM3Ka K €T0 BEPOSTHOCTH.

Pemats 3amaum Ha U3MepeHUE BEPOSATHOCTEH C
MOMOIIBIO YaCTOT (C HAMpaBJIAIOLIEH MOMOIIBIO).
O6cyxkpaT, poib  3akoHa  OONBIIMX  YHCENT B
000CHOBaHUHU 4aCTOTHOTO MeTo1a U3MEPEHUS
BEPOSITHOCTEH.

OO0cy:x1aTh 3aKOH OONBIIMX YHCET KakK MpPOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBJICHMUSIX,
pONb 3aKOHAa OOMNBIIMX YHCET B MPHUPOJAE M B KU3HU
YeJI0BeKa.

O000menue,
KOHTPOJIb
(10 u)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIy4aitHOTO COOBITHSI.
KoMOuHaTtopuku. CirydaifHble BETUYUHBI U paclpe/IeNICHuUs.

OmnucarenpHas  CTaTUCTHKA.
OJIEMEHTEI

[HoBTOpPSAITH H3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PeIHaTL 3ada49M Ha HpeI[CTaBJICHI/Ie 1 OIINCAaHUEC JAaHHBIX.
Pemars, 3amaum Ha  HaxOXJACHUE  BEPOSATHOCTEH
C06LITI/II71, B TOM 4YHUCJIC B OIIbITax C paBHOBOSMO)KHBIMI/I




3JIEMEHTapHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00bEIMHEHNUS W TIepeCceyYeHUs] COOBITHI, BBIYHCIIATH
BEPOATHOCTM B  OMNbBITaX C CEPUSAMH  CIIyYaHHBIX
HACIIBITAaHUH

[Ipu pazpaboTke paboueid mporpaMMbl B TEMATHMYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOYKHOCTH
UCIIOJIb30BAHUS JIEKTPOHHBIX (IIMGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SABISIFONINXCS Y4eOHO-METOANIECKUMU MaTepraIaMu
(MyJTbTUMEIUNHBIE TPOTPAMMBI, DJIEKTPOHHBIE YUYEOHWKH U 3aJaYHUKH, OJJICKTPOHHBIE OWOIMOTEKH, BUPTYaJbHBIC
1abopaTopuu, UTPOBBIC MPOTPAMMBI, KOJUIEKIINH MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMH JIJII OOYUEHUS U
BOCIIUTAHUS PA3JTUYHBIX TPYIIT TOJIB30BATENICH, MPEACTABICHHBIMUA B JJICKTPOHHOM (IM(PPOBOM) BHUAEC W PEATHIYIONTUMU
muaaktuyeckue Bo3mMokHocTH KT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaAHMH.



