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PabGouass mporpamma mno ydeOHOMy mpenmery «Maremarukay (0a30BbIi
ypoBeHb) (mpenmeTHas oOnacth «Marematuka U uH(oOpMarukay) (manee
COOTBETCTBEHHO — MporpaMmMa IO MaTeMaTHKe, MareMarhka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIMCKY, COJAep)KaHhe OOydeHHs, IUIaHUPYEMbIE PE3YJbTaThI
OCBOCHUSI IPOTPaAMMBI IO MaTeMaTHKE.

I[HOACHUTEJIbHAA 3AIINCKA

PabGouass mporpamma mno MareMaTuke sl OOYy4aroluXcsi C 3a7epiKKOu
ncuxudeckoro pasputus (nanee — 311P) Ha ypoBHE 0oCHOBHOTO 00111eTO 00pa30BaHUs
nojroroBieHa Ha ocHoBe denepanbHOro TroCyIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro oO1iero oopaszosanus (IIpukasz Munnpocsemenus: Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), denepanbHON aganTUPOBAHHON
o0pasoBarebHONM TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs JJII O0YUYAIOIINXCS C
OTPaHUYEHHBIMU BO3MOKHOCTAMU 370poBbs ([Ipuka3z Munnpocsemenus Poccuu ot
24 nosi6opst 2022 1. Ne 1025), denepanbpHOil paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBaHusi 1Mo ydyeOHOMY mnpenmery «Maremarukay, denepanbHON MPOTpaMMBbI
BOCIIUTAHUS, C YUYETOM PACIPEICICHHBIX 0 KjaccaM MPOBEPSEMBIX TPEOOBaHUHN K
pesynbrataM  ocBoeHus ~ DemepanbHON  aganTHUPOBAHHOM  00pa30BaATEIILHOM
IpOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs UIsl OOYy4YalOIIMUXCS C 3aJIepPIKKON
NICUXUYECKOTo pa3Butui. B paboueil mporpamMme ydT€HbI HUAEH U TOJOXKECHUS
Konnenuuu pa3Butusi MaTeMaTu4eckoro oopasoanus B Poccuiickoit deneparuu.

O6mas xapakrepucTuka yueOHoro npeamera «MareMmaTuka

YueOnpiii mpeamer «MaTemMaThka» BXOAMT B MPEIMETHYIO 00JacTh
«Marematuka ¥ uHpopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KYyJABTYpPbl U JIOTUYECKOTO MBIINUICHUS, (OPMHPOBAHUIO YMEHHUS TOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPHUOOPETCHHIO NMPAKTUYECKUX HABBIKOB, HEOOXONMMBIX B
MOBCEHEBHOM ku3HU oOyuaromuxcs ¢ 3[IP. VYueOHbII mnpemMer pa3BUBaET
MBIIIJICHWE, TPOCTPAHCTBEHHOE BOOOpakeHHEe, (YHKIIMOHAIBHYIO TPaMOTHOCTD,
YMEHHUS ~ BOCHOPHHHMAaTh U  KPUTHYECKH  aHAIM3UPOBaTh  HHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (pOpMax.

OOydenne mareMatuke MaéT BOZMOXKHOCTh pa3BuBaTh y oOydatontuxcs ¢ 3I1P
TOYHYIO, PAIMOHAIBHYI0 W HH(DOPMATHBHYIO peYb, YMEHHE OTOMpaTh Haubolee
MOJXONSAIINE S3HIKOBBIC, CUMBOJIMYECKUE, TpadUUECKUe CPENCTBA JJIS BBIPAKEHUS
CYKJI€HUW U HATJISITHOTO UX MPEACTABICHUS.

Heo0xomuMpIM KOMITOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAHHUH
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIBHOCTH,
MpeACTaBICHUE O MPEAMETE U METOIaX MAaTEMaTHKU, UX OTJIMYUNA OT METOAOB APYTUX
€CTECTBEHHBIX U T'YMAHUTApPHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHUS] MaTeMaTUKu
JUISL pelIeHUs] HAyYHbIX W TMPUKIAJHBIX 3adad. Takum oOpa3oM, MareMaThuyecKoe
o0pa3oBaHUE BHOCHUT CBOU BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYJIBTYpbl YEJIOBEKA.



N3yueHne MareMaTuku TakKe CHOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKIICHHM,
BOCTIPUSATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxkaetr coaep:kaHue oOydeHus mnpeamery «MartemaTukay ¢
y4eToM 0COOBIX 00pa3oBaTeNbHBIX OoTpeOHOCcTel oOyuatomuxces ¢ 3I1P. OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka MpeCTaBIsIeT ONPEASICHHYIO CI0XKHOCTD IS
yuamuxcs ¢ 3I[IP. V o6yuatomuxcst ¢ 3[IP nHaunbonee BblpakeHbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, TMO3TOMY aOCTpakTHbIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYHHBI. B TOXe Bpems mpu crenuagibHOM
oOydyeHnH OOyYarIIMecss MOTYT BBINOJHATH 3afaHus 10 anroputmy. OnHu
BOCIIPUUMUYHKBBI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC Ha AHAJIOTHMYHOE 3aJlaHKe
YCBOEHHOTO crioco0a pemreHusi. CHUXKEHUE PA3BUTHS MBICIUTEIBHBIX ONEpaIui u
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TPUBOIAT K HEAOCTATOYHOMU
OCMBICJICHHOCTH COBEPIIIAEMBIX YYEOHBIX JAEHUCTBHUM. Y OOydYaromuxcs 3aTPyIHEHbI
CYCTHBIC BBIUMCIICHUS, NMPOU3BOJMMBIC B yMe. B NMHUCHbMEHHBIX BBIUHUCICHHUSIX OHU
MOTYT TPOIYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. IIpm paboTe ¢ uYnCIOBBHIMU
BBIPOKCHUSIMHA, BBIYUCIICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsiiok AeiictBuid. Ilpu ymporenuu, npeoOpa3oBaHUM BBIPAKCHUN ydalluecs ¢
3[IP He MOTYT C€aMOCTOATEIbHO TMPUHATH pEIIeHHe O TMOCIe0BATEIbHOCTH
BBITIOJIHEHUST JIeUCTBUH. KOHKPETHOCTh MBINIUICHUSI OCJIOXKHSIET YCBOCHUS HaBBIKA
peuieHns YpaBHEHWM, HEpPaBEHCTB, CHUCTEMbl YypaBHeHUH. MM ManomocTynmHO
coBepllieHne 00paTUMBIX OTIEPALIHA.

Husknii  ypoBeHb pa3BUTUSL  JIOTMYECKHX  OINEpaldii, HEAOCTATOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHAIOT HU3ydeHHEe TeMbl «DyHKIUN»: TNpU
onpeneneHnu  (HYHKIUOHAIBHOM 3aBUCHUMOCTH, TPU OINUCAHUU TpaduyecKoin
CUTyaIuH, UCIIOJIB3Ysl TCOMETPHUUCCKUH, anreOdpandeckuii, GyHKIIMOHAIBHBIA S3BIKU.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY 00JIACTHIO ONpeAeNieHus PYyHKIUU U
00J1aCThIO 3HAYCHUH.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(OPMIICHHS] KPAaTKOW 3arucH,
NIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4M, BBIACICHHS CylecTBeHHOro. O0y4aromnuecs ¢
3IIP 3aTpyaHstoTCa CcAenaTh yMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBLIOMPAIOT HEpAIMOHAIBHBIE CHOCOOBI  PEIICHWS, WHOT/A OTPAaHUYMBAIOTCA
MaHUOYJSLHUSIMU C YUCTAMU.

[Ipy wu3ydeHum reoMeTpuyecKoro marepuana oOydvatommuecs ¢ 3[IP
CTaJKHUBAIOTCSI €  TPYOHOCTHIO  JIeNIaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
nocje0BaTeNbHble paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOAUT K OIIMOKAaM B pEUICHUWU TeoMeTpuyeckux 3aaad. OOydaroniuecs MOryT
MOAMEHUTH (HOPMYITy, HEMIPABWIBHO IPUMEHUTH TeopeMy. K cepbe3HbIM olmOKam B
pelieHnyd  3aJad  NPUBOASAT  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VMM CJI0KHO BBINOJHUTH YEPTEXK K YCIOBUIO, B MHUCHbMEHHBIX
paboTax OHU HE MOTYT MPUBECTU OOBSICHEHUE K YEPTEKY.

ToYHOCTh 3aMOMUHAHUSI U BOCIPOU3BEACHUS Yy4eOHOro MaTepuayia CHUKEHbI
[0 NpPUYMHE CJIa00OCTU MHECTHYECKON AESATEIbHOCTH, CYKEHUSI 00bemMa MNaMSITH.
O6yuaronumes ¢ 3IIP TpeOyercst OoJbliie BpeMEHU Ha 3aKpeIUieHWe MaTepuaa,
aKTyaJau3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.



JUis  mpeojosieHHs  TPYAHOCTEH B HM3YyYEHMHM  Y4eOHOro  MpeaMeTa
«MatemaTtuka» He0OX0oquMa afanTanus o0beMa 1 XapakTepa ydeOHOro MaTepuala K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3IIP. Cnenyer y4ueOHbIi MaTepual
MPENOJHOCUTh HEOOJBIIMMHU TMOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATH
cnocoObl  aJanTalMM  TPYAHBIX 3aJaHMM, HEKOTOphlE TEMbl JaBaThb Kak
03HAKOMUTEIBHBIE; UCKIIFOYaTh OTJICJIbHBIC TPYJIHbIE JOKa3aTeNbCTBA;
TEOPETUYECKUA MaTepuall PEKOMEHIYETCS Hu3y4yaTh B IIPOLIECCE NPAKTUYECKOU
NEATENIbHOCTU M0 peleHnto 3aaad. OpraHndeckoe €JUHCTBO IPAKTUYECKOW H
YMCTBEHHOM JEATEIbHOCTH Y4YalllUXCAd Ha YPOKaX MAaTEeMaTHKH CIOCOOCTBYIOT
OPOYHOMY M CO3HATEJIbHOMY YCBOEHHIO Oa3MCHBIX MAaTeMAaTHYECKUX 3HAHUUA U
YMEHUHU.

Hesun 1 3aga4n u3ydeHus yueOHoro npeamera «MaremaTuka

[TpuopuTeTHRIMU TIEAIMU O0YUCHHS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

" (GopMHUPOBAHHUE IEHTPATBHBIX MATEMaTUYCCKUX IMMOHATHH (YHCI0, BEIMYHMHA,
reoMeTpuueckas  ¢urypa, nepeMeHHasl, BEPOSTHOCT, byHKITHSA),
o0ecTeunBarOUX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTeMaTH4eCKOTO
obOpazoBanust ooyuaromuxcs ¢ 311P;

* monBeneHue oOywaromuxcs ¢ 3[IP Ha pmoctymHoOM i HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMAaTUKH MU OKPYXKAIOUIEro MHUpa, MOHMMAaHHE
MaTeMaTUKH KaK YacTH OOIIeH KyIbTypbl YeJIOBEYECTBA;

" pa3BUTUE HUHTEUIEKTYaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH OOy4aroluxcs C
311IP, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KpUTUIHOCTH
MBIIIJIEHUS, HTEpeca K U3yYeHHUIO MaTeMaTHKH;

* ¢dopmupoBaHue (YHKIIMOHAIHHOW MAaTeMaTH4YEeCKOW TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHS  MaTEMaTHUYECKUX  TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTYallUAX M TPU HU3YYCHHUH
JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MaTeMaTUKH W CO3[aBaTh MaTeMaTHYeCKHe
MOJIETI, TPUMEHSATH OCBOCHHBIA MaTeMAaTWYECKHM ammapar i pPelieHUs
MPAKTUKO-OPUEHTHUPOBAHHBIX  3a7a4, HWHTEPHPETUPOBATh M  OICHUBATH
MOJTYYCHHBIE PE3YTBTATHI.

JlocTr>KeHue ATUX 1eseil o0ecrneunBaeTCs PEelICHUEM CIEAYIOMNX 3a/a4:

» ¢opmupoBarh y oOydaronuxcs ¢ 3[IP HaBbIkM y4ueOHO-TIO3HABATCIHHOM
JESTENBbHOCTH: TJIAHUPOBaHWE pPAOOThI, TMOWCK pPAIMOHANIBHBIX IyTEH ee
BBITIOJTHEHUSI, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CHIOCOOCTBOBaTh HMHTEIUIEKTYAIbHOMY pa3BUTHIO, (OPMUPOBATH KaueCTBa,
HEO0OXOIMMBIE YEJIOBEKY JUIs TIOTHOIIEHHOW JKM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIC MATEMAaTUYECKON NEATEIHLHOCTH: SICHOCTA M TOYHOCTH MBICIIH,
WHTYHIIAH, IPOCTPAHCTBEHHBIX MPEACTABICHHH, CHOCOOHOCTH K MPEOOICHUIO
TPYAHOCTEM;

* ¢opMUpOBaTh KITIOYECBBIC KOMIICTCHIIMHM YYaIlIUXCS B paMKax MpPEAMETHOU
obnactu «MaremaTuka U UHPOPMATUKAY;

" pa3BHUBaTh NOHATUWHOE MbIlLIEHUS oOyyatomuxcs ¢ 3I1P;



" OCYLIECTBIISITh KOPPEKIHUIO MMO3HABATENBHBIX MporeccoB olOyyatomuxcs ¢ 311P,
HEOOXOIMMBIX [JIsi OCBOEHHMS MPOrpaMMHOr0 Marepuaja Mo Y4eOHOMY
IpeaMETYy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMU OOpa30BaTelbHbIX Je(PHUIMTOB
B OCBOEHHUH NPEIUIECTBYIOIIETO0 MPOrPaMMHOI0 Marepuaja y oOydaroluxcs ¢
3IIP 1 HEnQOCTAaTKOB B X MAaTEMAaTUYECKOM Pa3BUTHUU;

" copMHUPOBATH YCTONYMBBIN MHTEPEC YyUAIIHUXCS K MPEAMETY;

" BBISBJIATH M PAa3BUBATh MaTeMaTHYECKHE U TBOPUYECKHE CIIOCOOHOCTH.
OcCHOBHBIE JINHUM COZAEPKaHMS Kypca MareMartuku B 5—9 kiaccax: «Hucna u

BBIUMCIICHUS», «Anredpa» («AnreOpanueckue BBIpAXKEHUS», «YpaBHEHUA U
HepaBeHCTBaY»), «DyHkmum», «leomerpus» («leomerpuueckne QGUTypsl U HX
cBOiicTBaY, «3MepeHne reoMeTpuYeCcKiX BeJIMUUH»), « BeposiTHOCTh U CTaTUCTHKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCA MapaiebHO, KaX/as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOM, OIHAKO HE HE3aBUCUMO OJIHA OT JApPYroil, a B TECHOM KOHTaKTe H
B3aumozeiicTBuu. Kpome »Toro, ux oOBEAMHSIET JIOTMYECKas COCTaBIISIOIIas,
TPaIUIIMOHHO TPUCYIIasi MaTeMaTUKe ¥ IPOHU3BIBAIONIAS BCE MaTeMaTHYCCKUE
Kypcbl U coiepxarenbHble nauHuUU. ChopmynupoBanHoe B DenepanbHoOM
roCyAapCTBEHHOM 00pa30BaTeIbHOM CTaHJIapTe OCHOBHOTO o01ero o0pa3oBaHus
TpeOOBaHHE «YMETb OINEpUPOBATh MOHATUSMU: ONpEIEIeHHE, aKchuoMma, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE W JIOKHBIE BbICKA3bIBAHUA,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIAHUSA
BBICKa3bIBAHU» OTHOCUTCS KO BCEM Kypcam, a GOpMUPOBAHHE JIOTUYECKUX YMEHUHN
pacopenesnsieTcs IO BCeM TroaaM oOydeHHss Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHuss denepanbHON pabodeil mporpaMmbl, paclpeAcIEéHHBIM II0 To/aM
oOydeHHs, CTPYKTYpUPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
IPUHITMITHAIBHBIM BOIIPOCaM OOydJaronuecss o0pallaiuch HEOMHOKPATHO, YTOOBI
OBJIAJICHUE MATEeMaTHMYEeCKUMHU TOHSATHUSMH H  HaBBIKAMU  OCYIIECTBISIOCH
MOCJIEIOBATEILHO M TTOCTYIATENBHO, C COOMIOCHUEM MPUHIIUIIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCHh B OOMIYI0 CUCTEMY MaTeMaTHYECKUX IMPEICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOusist e€, o0pa3ysi pOYHbIE MHOKECTBEHHBIC
cBsi3u. OOmue 1enu u3ydeHus: yaeoHoro npeamera «MaremaTukay MpeicTaBiIeHbI B
denepanbHOM paboueii MporpaMmMe OCHOBHOTO 00ITero 00pa3oBaHUSI.

Oco0eHHoCTH 0TOOpPA M aJaANITALMH Y4e0HOT0 MaTepHaJia 10 MaTeMaTHKe

OOyuenue yueOHOMYy mipeamery «Maremarukay CTpPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBUM NJI1 YCBOCHHS IPOTPAaMMHOTO Marepuasia oO0ydaroluuMuUcs C
3I1P. bonblioe BHUMaHHE yaesieTcsl 0TOOpY y4eOHOTro Marepralia B COOTBETCTBUH C
MPUHIIIIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIeTo 0a30BOTO YPOBHS, KOTOPBIN
JIOJIKEH TIO COJIEP KaHUI0 U 00bEMY OBITh aIaITUPOBAHHBIM 7151 00y4varouxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMM oOOpa3zoBarelbHbIMH NOTpeOHOCTAMHU. CrenyeT
o0nerynTh OBIaJeHUe MarepuaioMm oOyuaromumucs ¢ 3IIP mocpernctBoMm ero
JETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



B NPUMEHEHUM 3HAHWM, HUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi OIopa,
MamsTKa).

®denepalibHas mporpaMMa MpeayCcMaTpruBAET BHECEHUE HEKOTOPBIX U3MEHECHUI
YMEHBIIIEHHE 00beMa TEOPETHUYECKUX CBEACHUH, BHIHECEHHE OTACIBHBIX TEM WIH
LEeJbIX Pa3/iesIoB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYECHHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

MaremaTuka B S 1 6 Ki1accax

B 03HaKOMUTENHbHOM IUIaHE PEKOMEHIYETCS H3y4aTh CIEAYIOIIUE TEMBbI:
«PuMmckass nHymepanus», «PaBuble (urype», «lununap, konyc, mapy, «Kyow,
«IIpsmoyronsHbIl napamnenenuneny», «llepemenienue Mo KOOpAUHATHOW MNPSIMON»,
«Mopaynp uucnay, «HuciaoBble NPOMEXYTKH»;, «Macmtabd» (M3yyaeTcss B Kypce
«["eorpadus»); «M3o00paxxkeHre reoMeTpuyeckux GUryp Ha HEJIMHOBaHHOUW Oymare c
UCIIOJb30BAHUEM  LIUPKYJSA, JIMHEHMKH, YroJbHHKA, TpaHcmopTupay», «JlinHa
okpyxHOCTH», «IImomane kpyray», «llapannensueie npsimbiey, «IlepneHaAuKyIsIpHBIE
npsambiey», «OceBas W IeHTpaldbHas CUMMETpUN» (HM3ydaeTcs B Kypce reOMETpHUH);
«beckoHeUHbIC TMEPUOTUYECKHUE JECATUYHBIC ApoOu. JlecsaTuuHoe NpUOTHKEHUE
OOBIKHOBEHHOU JApo0u» (M3ydaeTcst B Kypce ajureopsl).

Crnenyer yMEHBIIMTHh KOJHMYECTBO 4YAacOB Ha CleAylolMe TeMmbl: «PemieHue
Joruyueckuit 3amau», «JlnumHa otpeskay, «lllkansy, «PacnpenenuTenbHbIl 3aKOH
YMHOKEHUSY, «3aMICh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEISIMIY, «IlocTpoenue
KoH(UTrypanuii U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
oymare», «Jlemurenu u kparnsle. [IpuzHaku nenmumoctuy, «Hambonpmuit oOmumii
JeNUTeNh U HauMEeHbIlee olIliee KpaTtHoe. J[enTuMocTh CyMMBbI U TPOU3BEIICHUS.
«IIpuBenenue apobOU K HOBOMY 3HaMeHarento», «HaxoxkaeHue dactu 1enoro u
esoro mo ero yactuwy. «OKpyriieHHe OecSITHUYHBIX npoOeit». «Pemenue 3amay
nepeOopoM BCceX BO3MOXKHBIX BapuaHTOBY». «CocTaBiieHHE OYKBEHHBIX BBIPAKEHUN
0 YCIOBUIO 3aJaun». BbICBOOOAMBIIHMECS Yachl MOXHO HCIOIB30BaTh Ha
MOBTOpPEHUE (B Hayaye W KOHIE Y4eOHOro rojia), Ha U3ydyeHue Hanbosee TPYIHBIX U
3HAYMMBIX TeM: B V KJlacce — Ha pellieHue YpaBHEHUH, IPUBEICHUE TPOOU K HOBOMY
3HaAMEHATEeN0, YMHOXEHHUE U JeJCHUEe JASCATUUHBIX Ipobel, u3mepenue yrios; B VI
KJIACCE€ — JIEUCTBHUS C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YHCIIAMU, PELICHUE
YpaBHEHHM, CIIO)KEHUE U BBHIYMTAHUE YKCEJ, COAEPKAIIKNX LEIYI0 U IPOOHYIO YaCTh,
Ha YMHOXXEHHWE U JIeJICHHE OOBIKHOBEHHBIX APOOCii.

Auiredpa

B 03HaKOMHUTENBHOM IUIaHE PEKOMEHIYETCS W3y4aTb CIEAYIOIIUE TEMBbI:
«ppaunonanbubie uncna. JelcTButenbHble unciiay, «CpaBHEHUE NEWCTBUTEIbHBIX
yuces, apupMEeTHYECKUE JIEUCTBUS C JCHCTBUTEIBbHBIMU 4yuclIamMuy, «Haxoxmenue
MpUOTMKEHHBIX 3HAYCHWA KBaJpaTHOrOo KOpHs», «Teopema Buera», «Pemenus
YPABHEHUH TPEThEU M YETBEPTOU CTEIEHEU PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIUA

y =VX u ee rpaduk», «IlorpemnocTs ¥ TOUYHOCTH TPHOTMKEHHsA», «UeTHbIE M
HeueTHble YHKUMMY», «DyHKIMSA y=X"», «DyHKIUSA y= ax’, ee rpadyK U CBOICTBA.
I'paduxu GpyHkuumit y= ax? + n u y=a(x-m)?, «YpaBHeHHe ¢ ABYMs MePEeMEHHBIMH U
ero rpaduk», «['padudeckuii  Ccroco0 pemeHUus CUCTEMBl  ypaBHEHHUI,
«300pakeHne 4ieHOB apu(PMETHYECKOW W T€OMETPUUECKON MpOrpeccuil Toukamu



Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIA M 3KCIOHEHUUAIBbHBIN POCT. CIlOXKHBIE
MIPOLICHTBI.

Crenyer yMEHBIIUTh KOJWYECTBO YacOB Ha H3ydeHUE TeM: «DOpMynbD»,
«JloKazaTenbCTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUN,
«I'paduk TMHEHHOTO YpaBHEHUS C JABYMs NEepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX ypaBHEHHI», «CBOMCTBA KBAJIPAaTUYHON
GYyHKIUNY.

BricBoOouBIIMECS Yackl PEKOMEHAYETCS MCMOIb30BaTh: IS JIy4llIel
npopaboTKu Haubojee BaXHbIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE JEHUCTBUS C Apo0siMuy», «IIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJpaTHOrO KOpHS»; Ha TOBTOPEHUE, pelleHue 3ajady,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYEHHOI0 MaTepuania.

I'eomerpusn

CrenyeT OCHOBHOE BHUMAaHUE YAEIUTh MMPAKTUUYECKON HAINpPaBIEHHOCTH Kypca,
UCKIIFOYMB U YMNPOCTUB HAWOOJIEE CIOKHBIM JIJIE BOCHPHUATHS TEOPETHUCCKUMA
matepuan. Ha ypokax reoMerpuu HEOOXOJUMO MAaKCHUMAaJIbHO UCIOJIb30BaTh
HarJIsiIHbIe CpeacTBa oOOydeHus, Oojbllle MPOBOAMTH NPAKTUUYECKUX pPAbOT ¢
ydauiuMucs, pemath 3a1auu. CTpoUTh pelieHne 3aj1a4d Mpu MOCTOSHHOM 00pallleHuu
K HarJISIAHOCTH — PUCYHKAM U 4epTEKaM.

O3HakOMHUTENBHO [JaTh TeMbl: «TeopeMbl W J0Ka3aTelIbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT TPOTHUBHOIrO», «CyIIeCTBOBAHUE U  €IUHCTBEHHOCTH
NEPIECHAUKYJISIpa K NpsIMon», «Merox reoMeTpudeckux mecr», «MeToa yIBOECHUs
Menuanb, «Teopema Paseca u TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojibHuka», «/3MeHeHue TPUTOHOMETpUYECKHX (YHKUMA  Tpu
BO3pacTaHuM yriay, «DopMyisbl [Js paguycoB BIMCAHHBIX M  OINKMCAHHBIX
OKPYKHOCTEW  MPABWIBHBIX  MHOTOYIOJIBHHUKOB»,  «YpaBHEHHE  MPSIMON»,
«/IBmxenue», «CBolicTBa ABUkeHUA», «Teopema O MPOU3BEAECHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrenyeT yMEHBIINTh KOJWYECTBO YAaCOB Ha u3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOW cuMMeTpum», «lleHTpanpHasi CUMMETpUs»,
«ITapannensubiit mepeHoc», «lloBopor», «IIpeobpazoBanme momobusi. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33a/laud Ha MOCTPOEHUE C IMOMOUIBIO
LUPKYJISI W JIMHEHUKW», <«JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TPEeYroJlbHUKOBY, «Ilomobue Gpurypy.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHHE 3a7]a4 ¥ TIOBTOPECHHE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ TeM, 4TO HaHHBIM KypcC BBI3bIBAET HAMOOJBIINE CIIOXKHOCTH JIS
obOydarommxcss ¢ 3[1P, cBs3aHHBIE CO CHW)KCHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yY€HUE JIOJHKHO CTPOUThCA Ha 0a30BOM YpOBHE U
JNOCTYITIHOM i1 Y4YEHUKOB Marepuane. OCHOBHOE BHUMAHUE CIIENYET VYACIUTH
pasgenaM, CBA3aHHBIMM C TIOBTOPEHHUEM MPOWJICHHOTO MaTepuala, YBEIMYUTh
KOJINYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU IEATEIBHOCTHIO
00yYarOITHUXCS.

HeoOxonuMo niepecMOTpeTh COAEpPKaHUE TEOPETUYECKOro MaTepuaia |
XapakTep €ro M3JIOKEHUS: TEOPETHUYECKHMH MarepHuall MPENOJAHOCUTHh B IPOLECCE



peleHusl 3a7ad W BBIMOJTHEHUS 3aJaHUi HarsAHO-TIPAKTHUECKOTO XapakTepa; He
TpeOOoBaTh BBIBOJA W 3alIOMUHAHUS CIOXHBIX (DOPMYI, pelIeHHs HECTaHIAPTHBHIX,
TPYAOEMKUX 3aaHui. Psag TeM cienayer u3ydaTb B O3HAKOMUTEIBHOM IUIAHE.

@enepanpHas MporpaMMa IMpPeNOCTaBIsE€T aBTOPY padouell MpOrpaMMBI
CcB0O0OJIy B pacnpeiefieHU MaTepurala Mo 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4EeOHOro rojja CaMOCTOSITENIbHO ONpeaeseTCs
o0Opa3oBaTeIbHOM OpraHu3alued U 3aBUCUT OT OCOOCHHOCTEN IpyMIIbl 00yYaroluXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEM.

IlpumepHbie BHABbI JesaATeJbHOCTH oOy4yawmmxcesa ¢ 3IIP, o0ycaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJbHBIMM  NOTpPeOHOCTAMHM W ol0ecrne4HBaIOIIHe
OCMBICJIEHHOE  OCBOEHHE  COJep:KaHuM  o0pa3oBaHus MO0  MpeaMeTy
«MaremaTtuka»

Conepxanue BUIIOB JeatelbHOCTH oOydatomuxcs ¢ 3[IP ompepensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTAMH. [IOMHUMO HIUPOKO HUCIIOIB3YEMBIX B
DOAOII OO0 o6mux A1t Bcex 00y4Jaromuxcest BUI0B JEATSIBHOCTH CJICTYET YCUIIUTh
BU/JIbI ICATEIILHOCTU CieIM(DUYHBIC JJISI JAHHOW KaTeropuu JeTel, 00ecIeunBaronue
OCMBICJICHHOE€ OCBOCHHE COJCpKaHUS O0O0pa30BaHMs IO TIPEAMETY: YCHUJICHUE
PEAMETHO-TIPAKTUYECKON JEATEILHOCTH C AaKTHUBH3alMEH CEHCOPHBIX CHCTEM;
YepeIOBaHUE BHJOB JACSATEIbHOCTH, 3aJCHCTBYIOIIUX pPAa3JIUYHBIE CEHCOPHBIE
CUCTEMBI; OCBOCHUE MaTepHalia C OMOPOM Ha AJITOPUTM; «IIOIIArOBOCTHY» B U3YYEHUU
Marepuasna; WCIOJIb30BaHUE JOMNOJHUTEIbHOW BHU3YaJbHOW OMNOpPBI  (CXEMBI,
mabJoHbI, OMOpHBIE TaOJMIBI); pPEYEeBOM OTYET O TMpolecce U pe3yibTaTe
NESITEIbHOCTHU; BBIMOJHEHUE CIEIHMAIBHBIX 3a/laHuid, 00eCeYNBAIONIUX KOPPEKIIUIO
pEryIsiuu  y4eOHO-TIO3HABATEIBHON JCSATENIBHOCTA U KOHTPOJIb COOCTBEHHOTO
pe3yibTarta.

QenepanbHas TeMaTUyecKass U TEPMHUHOJIOTMYECKAS JIEKCUKA COOTBETCTBYET
OAOII OOO.

Hns oOyuaromuxcsi ¢ 3P cymecTBeHHBIM SBISIOTCA MpUEMBbl pabOTHI €
JEKCUYECKUM MaTepuajoM To mpeaMmery. lIpoBoaurtcs crnernuanbHas paboTa IO
BBEJICHUIO B aKTHUBHBIA CJIOBApb O0YYAIONIUXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHU.
N3yuaemble TEpMUHBI BBOJATCS Ha TOJMCEHCOPHOM OCHOBE, 0O0s3aTeNbHa
BU3yallbHAs TOJJIEPIKKA, AITOPUTMBI PaOOTHI ¢ OMpEIeIEHUEM, OTIOPHBIE CXEMBbI JIJIS
aKTyaJu3aluyi TEPMUHOIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOmIero oOpa3oBaHusi y4eOHBIN mpeameT «MaremaThka
BXOJIUT B TPEIAMETHYIO o00jacTh «MartemaTnka u WHGOPMATHKA» € SBISETCA
oOsi3aTenbHbIM 11 u3yueHus. B 5-9 knaccax yueOHbld mpenmer «MartemaTuka
TPAJUIIMOHHO M3Yy4aeTcsl B paMKax CIEIYIOIIUX YYEOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Martematuka», B 7-9 Kkilaccax — KypcoB «AireOpa» (BKJIrOYasi 3J€MEHTHI



CTaTUCTHUKUM WU TEOpUU BeposiTHOocTel) u «l'eomerpusi». Hactosmel nporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yU4eOHbIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

OO6mu1ee yncno 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYECHHSI MaTeMaTUKH (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOT'O 0011ero oopasosanus, — 952 vaca: B 5 knacce — 170
yacoB (5 JacoB B Hefelto), B 6 kinacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Ki1acce —
204 4gaca (6 gacoB B Heenr0), B 8 kinacce — 204 gaca (6 gyacoB B HeIeII0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJICIIIO).

Ilnanupyemblie pe3yJbTaTbl OCBOCHUS yueOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

WN3ydyenne ™aremMaTMKd Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHMs
HaMpaBJIe€HO Ha JOoCTUKeHue oOyyatouumucs ¢ 3[1P TuyHOCTHBIX, MeTanpeaAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE  Ppe3yabTaTbl OCBOEHHS IPOrpaMMbl [0  MAaTE€MATHKE
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCITUTAHNE:

IPOSIBIICHHMEM MHTEpEca K MPOLUUIOMY U HACTOALLEMY POCCUMCKOW MareMaTHKU,
IIEHHOCTHBIM OTHOIIIEHUEM K JTOCTHKEHUSIM POCCUUCKUX MATEMaTUKOB U POCCUNCKOM
MaTeMaTH4YeCKOM IIKOJIbI, K MCMHOJb30BAHUIO ATUX JOCTHXKEHUW B JPYTrUX HayKax U
NPUKIAIHBIX cepax;

rPa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaKJaHWHA M pealiu3alii ero
paB, MPEICTABIEHUEM O MAaTeMAaTUYECKUX OCHOBAaX (YHKIITMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SIBJICHHH, MpoOILeNyp Tpa’kJaHCKOTO oOIiecTBa (HAmpuUMeEp, BHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OSTHYECKUX MpoOIeM, CBS3aHHBIX C
OPaKTUYECKUM TNPUMEHEHHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM Ba)XKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B AEATEIbHOCTH YUYEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Y4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3ajad
MaTEeMaTUYECKOM HAINpaBICHHOCTH, OCO3HAHHEM BaXXKHOCTHM MaTeMaTUYeCKOIro
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU IS YCHENIHOW TpodecCHOHaTbHON
NESTENPHOCTH W PAa3BUTHEM HEOOXOMUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUIYAIBHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEI;

3CTeTHYeCKOe BOCIIMTAaHUe:

CHOCOOHOCTBIO K  HOMOLMOHAJBHOMY W  3CTETHYECKOMY  BOCHPHSTHIO
MaTe€MaTUYECKUX OOBEKTOB, 3aJad, pEIICHHUM, pPacCyKIECHUW, YMEHHUIO BHUJIEThH
MaTeMaTU4eCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOliecTBa, NOHMMAHUEM MaTeMaTHYECKOM HaykKu Kak cdepbl 4YeloBeuUeCKOu
NEATeNIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUMMOCTH JJIs Pa3BUTUSI LIUBUIM3ALINH,
OBJIAJICHHUEM SI3bIKOM MaTeMaTHUKW U MaTeMaTH4eCKOM KyIbTypoll Kak CpeIcTBOM



MO3HAHUS MUpPA, OBJIAJEHUEM MPOCTEUIIMMU HaBbIKAMHU HCCIEA0BATEIBCKOM
NEeSTENbHOCTH;

(pusnyeckoe BocnuTraHue, (popMHUpPOBaHME KYJILTYPbl 3A0POBbA U
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBbIO NPHUMEHSITh MaTeMaTUYeCKUEe 3HAHUS B MHTEPECax CBOETO
300pOBbs,  BEIEHUS  3J0pOBOTO  oOpa3a  KU3HU  (340pOBOE  MHTAHHE,
cOaTaHCUPOBAaHHBIM pEXUM 3aHIATHM M  OTAbIXa, peEryiaspHas (¢uznyeckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUH, MPU3HAHUEM CBOErO IMpaBa
Ha OIIMOKY M TAKOI'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYeCKOe BOCTIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM NI pEelIeHUs 3a7ad B
00JaCcTH COXPAHHOCTU OKPYKAIOIIEeH cpenbl, MJIaHUPOBAHUS MOCTYIIKOB U OLICHKH MX
BO3MOKHBIX TOCJEACTBUI MJii OKpYXaroleid cpelbl, OCO3HAHHEM TJI00aIbHOIO
Xapakrepa 3KOJIOTHYeCKUX Mpo0ieM U MyTed UX pelieHHUs;

ajanTanmusi K M3MEHSIIOIMMCH YCJIOBHMAM CONUAJBHOI W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEOIPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO JESTeNIbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON ESITEIbHOCTH HOBBIE
3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOIMMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHMH, B TOM YHCIE
(GopmynupoBaTh HJIeH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb Je(UUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYyallUl0 KaK BbI30B, TpPEOYIOLUIUH KOHTpPMEp, KOPPEKTUPOBATH
NpPUHUMAaEMble pelIeHUs M JeHCTBUS, (GOpMYIHpPOBaTh U OLEHUBATH PHUCKU U
nociencTBUs, GOPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pesynprare ocBoeHHs MpOrpaMMbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOI'O
obOmero obOpa3oBanusi y oOywatomerocs ¢ 3[IP  Oynmyr cdopmupoBanbl
METaIlpeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLUIUECS OBJIAJIEHUEM YHHBEPCAIbHBIMU

MMO3HaBaTEIbHLIMU JNICUCTBUSIMU, YHHUBEPCAJIbHBIMU KOMM YHUKAaTUBHBIMU
JNEVUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JICUCTBUAMU.

OsBJ1ageHune YHHUBEPCAJIbHBIMU Y4eOHBbIMH NO3HABaTEeJbHBIMHU
JeMCTBUSIMM:

YCTAaHaBIUBaTh  NPUYUHHO-CJIEACTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTH4eCKOro MaTepuarna;

BBISIBIISITh JICPUITUT JAHHBIX, HEOOXOMWMBIX IS PEIICHHs TOCTaBICHHOM
3a/1a4u;

C NOMOIIbIO yUUTElNsl BRIOMpPATh CHOCOO PEIICHUs MaTeMaTHYeCKON 3ajauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS);

MPUMEHSTh M TpeoO0pa3oBbIBATH 3HAKM W CHUMBOJBI B XOJI€ pELICHUS
MaTeMaTH4eCKUX 3a]1ay;

YCTaHaBJIMBATh UCKOMOE M JJaHHOE MPH PEIICHUH MaTEMaTUYECKOU 3a1auu;



MOHUMATh U HWHTEPIPETUPOBATH HMH(POPMAIUIO Pa3IUUYHBIX BUAOB U (opMm
MPEJICTABJICHUS;

WJUTIOCTPUPOBATH pelIaeMble 3a/1auu rpa)MueCKUMU CXEMaMU;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

MMOHUMATh U UCIIOJIh30BaTh MaTeMaTUUYECKUE CPEACTBA HATTISTHOCTH (Tpadukw,
qyarpamMMbl, TaOJUIBI, CXeMbl W Jp.) MJ WUIIOCTPAllUM, WHTEPIPETaINH,
apryMeHTalHH.

OBnaneHne  yHMBEPCAJbHBIMH  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AeCTBUAMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIHHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOLIECCE PEIICHUS 3a]aY;

B3aUMOJICHCTBOBATh U HAXOJUTh OOIIHE CIIOCOOBI paboThI; paboTaTh B TPyIIE:
HaxXOJUTh OOIlee pelieHne W pa3pemarh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unuii W yuéra  HMHTEPECOB;  CiylmaTth  mapTtHEpa;  GOpMYIUPOBATH,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

IPOTHO3UPOBATh BO3HMKHOBEHUE KOH(JIMKTOB MPU HAIMYUU Pa3HBIX TOYEK
3peHHsl W pa3pemiaTh KOH(JIMKTHI HAa OCHOBE YuéTa HHTEPECOB W IO3MIUN BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TO3UIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYAHHYECTBE TPH BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NEeATEIbHOCTH;

BBITIOJHATh CBOIO YacTh pabOThI, JOCTUTAaTh KAUYEeCTBEHHOI'O pe3yibTaTa U
KOOPJIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMHA KOMaH/IbI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MTPOTYKT.

OBianeHne yHMBepPCAJIbHBIMH Y4eOHBIMH PeryJATHBHBIMU AeHCTBUSM U:

CTaBUThH 1IE€JH, BHIOMpATh W CO3/1aBaTh AJTOPUTMBI JJIS pPELICHUs Y4eOHBIX
MaTeMaTHYEeCKUX TPoOIIeM;

IUIAHUPOBATh M OCYIIECTBISATH JEATEIBbHOCTb, HAIMPABICHHYI) HAa pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEPKUBATH Y4YEOHYIO 3aJady, COCTAaBISATh IUJIaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb TI0 00pa3ily 1 BHOCUTH HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJUPOBATh MPOIECC M  pe3yiabTaT ydeOHOM  MaTeMaTHYeCKOM
NEATENbHOCTH;

aJIcKBaTHO OIICHWUBATh TPABWJIBHOCTh WM OIIMOOYHOCTHh BBITIOJHEHUS
yaeOHOU 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €€
peLICHUS;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAIOHOM C IIEJIbIO
0oOHapy»XeHNs OTKJIOHCHHWH M OTIWYWN OT ATaJOHA.

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4H;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JIOCTUTHYT TPEOyEeMbIil pe3ylbTaT
NEeATEeNIbHOCTH, OMNPENENATh MO3UTHUBHBIE M3MEHEHUS W HalpaBlieHUs, TpeOyrolue
JaabHeUIeH padoThI,

PEryJIupOBaTh CIIOCOO BBIPAXKEHUST SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MPECTaBIEHbl MO rofaM OOy4YeHUs B paMKax OTHEJbHBIX YYEOHBIX KypCOB: B 5—6
Kjlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «[ eomerpus»,
«BeposATHOCTb U CTaTUCTHUKAY.



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

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIETIIMU 00yUYEHUsI MaTEMATUKE B 5—06 Kiaccax sIBISIIOTCS:

" MIpONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaT€MAaTUYECKHUX TMOHATHNA (YUCIHO,
BEJIMYMHA, TeoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTHYECKOT0 00pa3oBaHusl 00y4JaroIIUXCs;

" pa3BUTUE HMHTEJUICKTYaJbHBIX U TBOPUECKUX CIHOCOOHOCTEH OOYyYaroUIUXcs C
31IP, no3HaBaTebHONW aKTMBHOCTH, UCCIIEIOBATENbCKUX YMEHHH, UHTEpeca K
U3yYEeHUIO MaTeMaTuKH;

* noaBeaeHue oOydaromuxcs ¢ 3[IP Ha pgoctymHOM Uit HMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTeMaTUKU U OKPYXKAIOIIET0 MUPA;

* ¢opmupoBaHue (YHKIMOHAIHHOW MAaTeMaTH4YeCKOW TIpPaMOTHOCTU: YMEHUS
pacno3HaBaTh MareMaTUYeCKUe OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYaIUsX,
IPUMEHATh OCBOCHHBIC YMEHHS [JIsi PEIICHUs] TPAKTUKO-OPUEHTHPOBAHHBIX
3a/la4y, MHTEPIPETHPOBATh IOJYUYEHHBIE pPE3ylIbTaThl M OIICHWBaTh WX Ha
COOTBETCTBUE MPAKTUYECKOM CUTyalUu.

OcHOBHBIE JNHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kjaccax —
apumeTHiecKas 1 TeoMeTprueckasi, KOTOpble pa3BUBAIOTCA MapauIeNIbHO, KaX/1as B
COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJJTHAKO, HE HE3aBUCUMO OJHA OT JIPYTOii, a B
TECHOM KOHTaKT€ W B3auMoOjeHcTBUM. Takxke B Kypce MPOUCXOJIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro mMarepualia HauMHAETCS CO CHCTEMAaTHU3allud U
pa3BUTHS 3HAHUM O HATypaJbHBIX YMCIIaX, MOJYYCHHBIX B HadajdbHOM 1mKoiie. [Ipu
TOM COBEPIICHCTBOBAHNE BBIYUCIUTEIBHON TEXHUKHM MU (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C PA3BUTHUEM BBIYUCIUTEIBHOW KYJIBTYpHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHINM MpUuéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BbIuMCIeHUN. l3ydyeHwe HaTypalbHBIX YHCEN MPOJOJDKaeTcs B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETUMOCTH.

Hpyroit kpymHbIN OJIOK B COAEpKaHUU apu(DMETUUECKON JIMHUHU — 3TO JPOOH.
Hauvano n3yuenuss 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. JTo
NEPBBI 3Tall B OCBOCHHM JApoOed, KOrjaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UesMHU, TOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IpOOEH, YTO LENeco00pa3HO
C TOYKH 3PEHUS JIOTUKU HM3JI0KEHUS YUCIOBOM JIMHHMM, KOrJa MpaBujia ACHCTBHUM C
JECATUYHBIMUA APOOSIMH  MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMH alTOPUTMaMU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSAMHU PACHIMPUT BO3MOXKHOCTH JJIsI TTIOHUMAHUSI OOYYarOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHUU JPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnois3oBaHuu. K 6 kimaccy OTHECEH BTOpPOM dTalm B U3YYEHUM JpoOei, rae
IIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHMsI M NpeoOpa3oBaHMs IpoOei,
OCBOCHUE  HOBBIX  BBIUHMCIHUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKU
BBIYUCJICHUI, B TOM YUCJIE 3HAYEHUN BBIPAXKEHUH, COAepKalluX U OObIKHOBEHHbIE, U



JECATUYHBIE JIPOOM, YCTAHOBJEHUE CBSI3€M MEXJYy HUMHU, PACCMOTPEHHE MPUEMOB
pemieHus 3aga4 Ha apoOu. B Havane 6 kiacca IpOMCXOJUT 3HAKOMCTBO C MOHSATHEM
IIPOLIEHTA.

OcoOEHHOCThIO M3YUYCHHUSI MTOTOKUTEIIBHBIX U OTPUIIATEIBHBIX YUCEN SBIISICTCS
TO, YTO OHU TaKXE€ MOTYT pacCMaTpuBaTbCs B HECKOJbKO 3TanmoB. B 6 kiacce B
Hauyajie u3ydyeHus TeMmbl «Ilon0XUTENbHBIE U OTPULIATENIBHBIE YKCIIA» BBIACIACTCS
noarema «llenble yucnaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIaMM W JICUCTBUSIMH C TMOJOXUTEIbHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IIPOUCXOJUT HAa OCHOBE COJEPIKATEIBHOrO MOAX0JA. JTO IMO3BOJIAET HA TOCTYITHOM
YPOBHE MO3HAKOMUTH YYaIIUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHSTUSIMU
TEMbl, B TOM YHWCJ€ W C TMpaBWJIaMH 3HAKOB TIPU BBHITIOJHEHUU apU(PMETHUECKUX
nevictBuil. M3ydeHuwe palnMoHaIbHBIX YHCE HAa OTOM HE 3aKOHYMTCS, a Oyler
OPOJOJIKEHO B Kypce ainredpbl 7 Kiacca, YTO CTAHET CIEAYIONIMM MPOXOJOM BCEX
NPUHIMITHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeiCcHUE TPYAHOCTEH obserdaer
BOCIpUATHE MaTepuana, a pacrnpeerleHrue BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
nmpruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHHU pelIeHUI0 TEKCTOBBIX 3a/lad B 5—6 Kiaccax HUCIOJIB3YIOTCS
apudMeTHIeCKre MPUEMBI perieHus. TEeKCTOBBIC 3a/auu, pelraeMble IPU OTPadOTKe
BBIYMCIIMTENILHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTPUBAIOTCS 3a7ayu CIEIYIOIIUX
BUJIOB: 3aJayd Ha JIBUKEHWE, HAa 4YacTH, Ha TMOKYNKA, Ha paboty u
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHHWd W mnponopuun. Kpome Ttoro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH pelIeHHs 3ajad 1nepedopoM BO3MOMKHBIX
BapUaHTOB, ydyaTcsi paboTarh ¢ MHQOpMaluen, MpejcTaBieHHOW B (opme Talmuiy
WIN IUarpaMm.

B ®enepanbHoli pabodueil mporpamMme MpeaycMOTpeHO (GOpPMHUPOBAHUE
IPOIEEBTUYECKUX areOpandecKkux npeAcTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKAE BCEro s 3alucCh OOLIUX
YTBEPXKIECHUH U TpeUIoKeHud, GopMysn, B YaCTHOCTH JUIsl  BBIYMCIICHUS
r€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «Martematukn» 5—6 KIaccoB MpeACTaBI€HA HArJsiHAs T€OMETpUs,
HalpaBJIeHHAasT Ha  pa3BUTHE OOpPA3HOTO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO
BOOOpakeHMs, HM300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B H3yYCHUU
F€OMETPUM, KOTOPBIM OCYLIECTBISECTCS Ha HATIHO-NPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HAIJIAIHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. boinbmas poib
OTBOAUTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaronuecs 3HAKOMSITCA C TE€OMETPUYECKUMH (UrypaMud Ha IUIOCKOCTH M B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTb UX Ha
HEJIMHOBAHHOW M KJeTdyaToid Oymare, paccMaTpUBAIOT UX MpOCTeiinne cBOiicTBa. B
Mpollecce M3YUYEHHUs HAIJISIAHOW T€OMETPUM 3HAHMUSI, MOJIyYeHHbIE OOyYarolMMHKCS B
Ha4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

MecTo y4eOHOro Kypca B Y4eOHOM ILUIaHe



CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcsi MHTErpPUPOBAHHBIN
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYAeT apU(PMETHUYECKUH MaTepual u
HarJIAIHYI0O TEOMETPHIO, a TaKKe MpPONEAEBTUUYECKUE CBEICHHUS U3 anreopsl,
AJIIEMEHTHI JIOTUKU U Hayalla OMUCATEIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HA U3yYE€HHE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJMUT HE MeHee 5
y4eOHBIX YacOB B HENEJIO0 B TEUEHHUE KaXKJOro roga oOyudeHus, Bcero He meree 340
y4eOHBIX YacoB.

COJIEP)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYYEHUST)

S KUIACC

HarypajbHble unc/ia u HYJIb

Harypanbnoe uwmcio. Psa nHatypanehbix umcen. Yuciao 0. UzoOpaxenue
HATypaJIbHBIX YUCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[To3ummonnass cucrema cuuciaeHus. *PuMmckas Hymepamusi Kak MpuUMep
HETIO3ULMOHHOM cUCcTeMBI cunciieHus* . JlecaTuuHas cucTeMa CUMCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPAaBHEHHWE HATYPAIBHBIX YHUCET C HYJIEM.
Crnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCe].

CnoxeHue HaTypaJIbHBbIX YHCEIN, CBOWCTBO HYJS NMpPHU CIOXKEHUU. BeluntaHue
KaK JeicTBUEe, OOpaTHOE CIIOXKEHUI0. YMHOXXEHHE HATypajbHBIX YHCEI; CBOMCTBa
HYJIS ¥ €UHUIIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  geWcTBUM, CBAI3b  MEXAy HuUMHU. [IpoBepka  pesynbrara
apugmerndeckoro nedctBug. IlepemecTutenbHOe U CoueTaTENIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHHSI M yMHOXCHHUS, *pacrnpeeluTeIbHOe CBOHCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3oBanue OykB Juisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

*JlenuTenu U KpaTHble uyucia®, pasznokeHne Ha MHOXHTenu. [Ipocteie u
coctaBHble yncna. *[Ipu3naku genmumoctu Ha 2, 5, 10, 3, 9*. JleneHne ¢ ocTaTkoMm.

Crenenb C HaTypalbHBIM I[IOKa3aTelieM. 3alluCh YWCIA B BHIE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaxkeHHe. DBpluncieHne 3HAYEHUW YHUCIOBBIX BBIPAXKECHUN;
MOPSAOK  BBINOJHEHUA  JeWcTBUM.  Mcnonp3oBaHME  NpU  BBIYKCICHUAX
MIEPEMECTUTENIBHOTO U COUYETATENILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI M1 YMHOXKEHHS,
*pacnpeeNUTENbHOTO CBOMCTBA YMHOXKEHUS ™.

JApodu

[IpencraBmenne o JgpoOm Kak cmocoOe 3alMCH  YacTH  BEJIUYHHBI.
OObikHOBeHHBIE ApoOu. [IpaBmibHBIE M HempaBuUibHBIE ApoOu. CMmemnranHas IpoOb;
MpEACTaBICHUE CMEIIaHHON ApoOM B BHUJIE€ HENPABWIBHOW JpOOM M BBIICICHHE
LEJI0ON YacTu uuclia U3 HempaBWIbHOU IpoOu. M3o0paxeHue npoOedl ToukamMu Ha
yucaoBou npsiMmot. OcHOBHOE CBOMCTBO aApodu. *Cokpamenue apoodeit. [IpuBenenue

! 3,I[CCL n aajce * *0003HAYEHBI TEMbI, U3YUYCHUC KOTOPBIX TPOBOAUTCA B O3HAKOMHUTEIIbBHOM ILUIaHC. Hez[aror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



IpoOu K HOBOMY 3HameHaTenm ™. CpaBHEHHUE APOOCH.

CrnoxxeHue M BblYMTaHUE JIpoOel. YMHOXKEHUE U AelIeHHe ApoOeil; B3auMHO-
oOpaTHbIe Tpobu. *HaxokIeHrne 9acTH 1MesIoTro U IEJI0T0 M0 €ro YacTH ™.

Hecatuunas 3anuch apoOeii. IlpeactaBienHue aecaTUYHON ApoOU B BUJE
0OBIKHOBEHHOU. M300paxeHune necaTHYHbIX ApoOei TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUS € JECATHUUHBIMU JpoOsmu. *OxpyrieHue
JECATUYHBIX ApOoOei™.

Pemenne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3ajad  apupMeTHyecKuM  crnocoboMm. *Pemienue
Joruueckux 3amad. Pemennme 3amad mepeOOpoM BceX BO3MOXKHBIX BapHUaHTOB™.
Hcnonb3oBaHue npu perieHuu 3a7a4 TaOIuI U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEpPEHHUS:
Macchl, 00bEMa, IIEHBI, PACCTOSHUSA, BPEMEHHU, CKOPOCTH. CBsI3b MEXy €AUHULIAMU
U3MEPEHUS KaKI0U BEJIMUUHBI.

Pemenue ocHOBHBIX 3324 Ha JpOoOH.

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpus

Harnsguaeie npencraBneHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, IpsMas,
OTPE30K, JIyY, yroil, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTh, KpyT. Yroiu. IIpsmoii,
OCTPBIH, TYNOW U Pa3BEPHYTHIE YTJIbI.

JlnnHa oTpes3ka, METpUUYECKHe €IUHUIIBI JUIMHBL. J[TuHaA JOMaHO#, mepuMerp
MHOTOYTOJIbHHKA. MI3MepeHre u moCTpoeHUe YIiioB ¢ MOMOIIbIO TPAHCTIOPTHPA.

Harnansele mnpeacTtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaIpaT; TPEYTOJbHHK, *0 paBeHCTBE DUryp™.

N3o0paxenue ¢uryp, B ToM uucie Ha kietdaroid Oymare. *[loctpoenue
KoH(uUrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare®*. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAApaTa.

[Inomaae TPSAMOYrOJIbHHUKA U MHOTOYTOJIBHMKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCle (Uryp, M300paKEHHBIX Ha KJIET4aToil Oymare.
Enununel uamMepeHus miomaim.

*Harnsigabie mpeIcTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIHI
napajuienenunen, KyO, MHOTOTPAHHHUKH. N3o6pakenue MPOCTEUIIINX
MHOTOTpaHHUKOB. Pa3BépTkm kyba wu mapamienenunena. Cozmanue Mojaenen
MHOT'OTPAaHHUKOB (M3 OyMaru, mpoBOJIOKH, MIIACTHIIMHA U JIp.)*.

*O0BEM MPSMOYTOJIBHOTO Mapajuienenunena, kyoda. EauHumml usmepenus
o0BEMa™.

6 KIIACC

HartypanbHble yuciaa

ApudmeTnyeckre ACHUCTBUS C MHOTO3HAYHBIMM HATypalbHBIMU UHCIIAMH.
UucnoBbie BRIPAXKEHUS, TOPSAOK JEUCTBHI, UCIIONB30BaHHE CKOOOK. Mcnonb3oBanue
MPA BBIYUCIICHUSAX IEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKECHUS U



YMHOXKEHHS,  *pacnpenenuTeabHOro  CBOMCTBa  YMHOXEHHUA.™  OkpyriieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIE yucia; *HAUOONBIIUI OO JAEIUTENIb U HAUMEHbIIIEE
obrmiee kpaTtHoe. JleTMMOCTb CyMMBI M IPOU3BEACHUS *. JleieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHasi ApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpallleHHe IpoOeil.
CpaBHeHue U ymnopsiiounBaHue ApooOeil. Pemenne 3amay Ha HAXOXACHUE YAacCTH OT
LEeJI0oro M LEeJoro mo ero yactd. J[poOHoe uuciao Kak pe3ysabTaT JAeJICHHUS.
[IpencraBnenue necITUYHONW ApOOU B BUJIE€ OOBIKHOBEHHOW APOOU W BO3MOXKHOCTH
npeCTaBICHUs OOBIKHOBEHHOM ApoOM B BUJE NECITUYHOU. JlecsiTuuHbIe apo0u H
MeTpuYecKkasi cucrema Mep. Apudmerndeckue NEeUCTBUS U YKMCIIOBBIE BBIPAKECHHS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHowenue. [lenenue B JaHHOM OTHOIIEHHH. *MacmTab®, npomnopuus.
[IpumeneHue mponopuuii Mpu penieHuy 3aaay.

[TonsiTue mpornieHTa. Berunciienne mpoieHTa OT BEIUYUHBI U BETUYUHBI 0 €€
IPOIICHTY. BhIpakeHre NPOIEHTOB JNECATUYHBIMU ApoOsiMu. PermeHue 3amad Ha
POIICHTHI. BhipaskeHrne OTHOIIIEHUS BEJTMYUH B MPOIEHTAX.

Ioso:kuTENbHBIE U OTPULIATEIbHBIE YHCJIA

[lonoxxutenpHble M OTpHIaTeNbHble uucna. Llenmsie uncna. *Moayns umcna,
reoMeTpuyecKass MHTeprpeTanus Moayis uucna*. HW3o0paxeHue uwucen Ha
KOOPJAMHATHOM MpsiMOil. *UHCIOBBIE MPOMEKYTKH ™.

CpaBHeHue uwncen. ApudmeTuueckue JEUCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEILHBIMHU YHCIIAMHU.

[IpssMoyTONIbHAsE cUcTEMa KOOPIHMHAT Ha IJIOCKOCTU. KoopAaumHAThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek M QUIyp Ha KOOPJIMHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[TpumeneHue OyKB JUIs 3aITMCH MAaTEMAaTHUYECKUX BBIPAKCHUN M MTPEIOKCHUM.
CroiicTBa apudmeTndecknx JeWcTBUN. *ByKBEeHHBIC BBIPAXKEHUS M YHCIIOBBIC
MOJICTAHOBKH.* ByKBEHHBIE pPaBEHCTBA, HAXOXKICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; GOpMyIBl IEPUMETPA U IUIOMIAANA MPSMOYTOJIbHIKA, KBajapaTa, *o0bnéma
napajienenunena u kyoa*.

Pemienue TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudMeTHdecKuM  crmocobom.  *Pemenue
Joruyeckux 3anad. Pemenue 3a1a4d nmepebopoM BceX BOZMOXKHBIX BAPUAHTOB. *

Pemiennie 3amau, colepxanux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBL:
CKOPOCTb, BPEMsI, pPACCTOSIHUE; 1IE€HA, KOJINYECTBO, CTOUMOCTb; IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bE€M paboThl. EQuHUIIBI MU3MEpPEHHs: MAacChl, CTOMMOCTH; PAaCCTOSHUS,
BpeMeHH, CKOpocTH. CBsI3b MEXKY €IMHULIAMU U3MEPEHUS KaXKA0W BEJIMYHUHBI.

Peuienrie 3amay, cBsI3aHHBIX C OTHOLLIEHHEM, MPONOPLMOHATIBHOCTHIO BEJIMYHH,
MPOIICHTaAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLIECHTHI.

*Or1eHKa U TPUKUIKA, OKPYTIICHHE pe3ynbTaTa™.

*CocTtaBiieHHe OYKBEHHBIX BBIPKESHUH MO YCIOBHIO 3a/1aUn ™.

[IpencraBneHure OaHHBIX C TOMOIIbIO TaOmui u auarpamm. CronOyaTbie
JMarpamMMbl: YTEHUE U OCTpoeHue. UTeHrne KPYroBbIX THUarpaMmM.



Harnsauas reomerpus

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIBHUK, TPEYTOJbHUK,
OKPY’KHOCTb, KPYT.

*B3aumMHOe pacmojoKeHHe [BYX TPSMBIX Ha IUIOCKOCTH, TapaieibHbIe
npsiMble, TEPIEHANKYISIpPHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMS
TOYKaMH, OT TOYKH A0 MPAMOM; JJINHA MaplIpyTa Ha KBaAPATHOW CETKE.

N3mepenne M MOCTPOEHME YIVIOB C [OMOULIBIO TpaHCHIOpTUpa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYT OJIBHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeTbIpEXYTrOabHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTrOabHUK, KBAaJpaT: UCIOIB30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. *M3o0pakeHne reoMeTpuyecKkux (uryp Ha HEJIMHOBAHHOU
Oymare ¢ UCHONb30BaHWEM IUPKYJS, JIMHEHKH, YroJbHUKA, TpPaHCIOPTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumetp MHOroyroinpHuka. IloHarue mmomanu QUrypbl;  EIUHUIBI
nu3Mepenus iomaan. [pubnmxénnoe n3Mepenue iomanu Guryp, B TOM 4ucie Ha
KBagpatHOi cetke.* [lpuOmmkéHHOE H3MEpPEHHE JUIMHBI OKPYXKHOCTH, IUIOMIAIN
Kpyra*.

*CuMmMeTpusi: LEHTpalbHas, OceBas W 3epKaibHas cuMMmeTpuu. llocTpoeHue
CUMMETPUYHBIX puUryp™.

*Harnsanxsle IIPEACTaBICHUS 0 IIPOCTPAHCTBEHHBIX purypax:
napajieienunesn, KyO, Npu3Ma, OUpaMuja, KOHyC, LWIMHAp, Lap U cdepa.
N300paxkeHne MpocTpaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOIOIpaHHUKOB,
mnHApa U KoHyca. Co3gaHue Mojienedl MpOoCTpaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.).

[lonsitue oOBEMa; enuHULbl U3MepeHus: 00béMa. OOBEM NPSIMOYTOIHHOTO
napajuiesienurnena, Kkyoa™.

IVDTAHUPYEMBIE ITPEAMETHBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA».

OcBoenne yueOHOro Kypca «Maremarnka» B 5—6 Kiaccax OCHOBHOM HIKOJIBI
JOJKHO 00ecTeunBaTh MOCTIKCHHE CIEAYIOMMUX MPEIMETHBIX 00pa30BaTeNbHbIX
pPE3YyIBTATOB:

S KUIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTHpOBAaTECA B TOHATHSIX H ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMU C HATypaJbHbIMM YHCJIAMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M YHOPSJAOYMBATHL HATypajbHbIE 4HCJA, CpPaBHUBATh B
MPOCTEHIINX CITy4asiX OOBIKHOBEHHbBIE APOOHU, TECATUIHBIC APOOH.

CooTHOCUTH, ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsAMoOM ¢
COOTBETCTBYIOIIUM €l 4YMCIOM W H300pa)xaTh HATypaJibHble YHUCIAa TOYKAMU Ha
KOOPAMHATHOM (YUCIIOBOM) MPSMOM.



BeimonHATe  apudmeTHueckue JEHCTBUA C HATypaJIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BbINOJIHATH IPOBEPKY, MPUKHUIKY PE3YIIbTATA BBIYUCICHUIA.

OKpyIJIATh HaTypaJIbHBIC YUCJIA.

Pemenne TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C IOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEeX BO3MOXHBIX BAapuUaHTOB (IIpU
HEO0OXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

Pemate 3amaum, cojaepalie 3aBHCHUMOCTH, CBS3bIBAIOIME BEJIUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb (MPU HEOOXOIUMOCTH C
UCIOJIb30BaHUEM CIPABOYHON HHPOPMALIHH).

Hcnonb3oBaTh KpaTKUE 3aMKUCH, CXEMbl, TAOIUIIbl, 0003HAYECHUS MIPU PEIICHUH
3a/1ad.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: 1IEHbI, MAaCChl; PACCTOSHMUA,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHHM EAWHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C OTOPO Ha CIIPaBOYHYIO HMHPOPMAIIHIO).

W3Bnekats uHGOpMAIMIO, TPEACTABICHHYIO B TalOiauie, Ha CTOJI0YaTOM
auarpaMMe, MHTEpPIPETUPOBATh MPECTABICHHbIE JaHHBIC, MCIOJb30BATh JaHHbIC
pU pelieHu! 3a/1a4.

Haruasanas reomerpust

[Tonb30BaThCs TEOMETPUUECKUMH MOHATUSAMH: TOUYKA, MpsiMasi, OTPE3OK, JIyY,
yroJ, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIUUX (QopMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonb3oBaTh TEPMUHOJOTHIO, TP HEOOXOJUMOCTH IO BU3YaJbHOM OIOpeE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYrOJIbHUKAMU: YIOJI, BEpILIHHA,
CTOpPOHA, TUaroHalb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LIEHTP.

N300pakath W3y4YeHHBIE TEOMETpUYECKHE (QUTYpbl Ha HEIWHOBAHHOW W
KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS ¥ IMHEHKH (ITOCJIe COBMECTHOTO aHAJIN3a).

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHENKH, CTPOUTH OTPE3KM 3aJaHHOM [JIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOI'O
paauyca.

Hcnosb30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSIMOYI'OJIBHHUKA, KBajapaTa Uil UX
IIOCTPOEHUS, BEIYUCICHUS TUIOMAAN U [IEpUMETpA.

Beruncnares mepuMeTp M IUIOMIAAb KBajapaTa, MPsSMOYTOJbHUKA, QUTYD,
COCTaBJIEHHBIX W3 NPSIMOYIOJBHHUKOB, B TOM 4HCIIe (QUIYp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.

ITosb30BaTBCS OCHOBHBIMHU METPUYECKMMHU E€AVHHUIIAMU H3MEPEHUS JJINHBI,
IUIOLIAAH; BbIpaXKaTh OJHU €IMHHUIIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu He0OXOAUMOCTH
C OMOPOH Ha CIPABOYHYIO HHPOPMAIIHIO).

PacnoznaBate mapamienenunesn, KyO, HCIOIb30BaThb  TEPMHUHOJIOTHIO:
BEpIIMHA, peOpO IpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS NapajuieienuIeia, Kyoa.

Boruncnsate 00bEM KybOa, Mmapajuiesnenuneza Mo 3aJaHHbIM HM3MEpPEHHUsM (C
OMOpON Ha AIrOPUTM Y4EOHBIX JEUCTBUI), MOJB30BATHCS €AMHUIAMU H3MEPEHUs
00BéMa.



Pemate HecnoXHBIE 3aJauyM HAa WM3MEPEHHE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (IpH HEOOXOAMMOCTH C BU3YyaJIbHOW OMIOPOHA).

6 KIIACC

Yucia v BBIYUCJICHUS

OpueHTUpOBaTbCSI B TMOHATUSIX W ONEpPUpPOBaTH Ha 0a30BOM YpPOBHE
TEpPMUHAMH, CBS3aHHBIMU C Pa3IMYHBIMUA BUJAMU YUCEI M CIOCOOAMH UX 3allHCH,
MePEeXOIUTh (€CIU ATO BOZMOXKHO) OT OJTHOM (DOPMBI 3aMUCH YHCIIA K JPYTOM.

CpaBHUBATh U YIOPSJOYMBATH 1ETbIC YKCIIA, OOBIKHOBEHHBIC U JICCSITUYHbBIC
JpoOu, CpaBHUBAThH YUCJIA OJTHOTO M PA3HBIX 3HAKOB.

BrinonusaTe apudmMeTrueckue NeUCTBUS C HATYPaJbHBIMU U 1IEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMHU JAPOOSIMH, TOJOKUTEIHHBIMU U OTPUIIATEILHBIMU
YUCJIaMHU.

BrruncnsaTh 3HaUCHHS YUCTIOBBIX BBIPAKEHUHN, BBIMOIHSATH IPUKUJIKY U OIEHKY
pe3yibTaTta BBIYHUCICHHUM; BBITIONHATH MPEOOpa3OBaHUS YUCIOBBIX BBIPAKCHHH Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUIA.

COoOTHOCUTH TOYKY Ha KOOPAWMHATHOW TPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pa)xkaTh YKciia TOYKAMHU Ha KOOPJWHATHOU MPSIMOM, HAXOIUTh MOIYJIb
qyuca.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh LENble 4YMciia U JeCATUYHBIE ApoOu (1Mo o0pasily), HaXOIUTh
NpUOTMKEHUS YHUCed.

YucsioBbie M OyKBEHHbIE BBIPAKEHUS

OpueHTHpOBaTECA B TOHATHSIX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBS3aHHBIMH C 3aMMCHI0O CTEMEHM YHCIA, HAXOAUTh KBajapaT U KyO
Yylucia, BBIYKMCIATh 3HAYEHHUS MPOCTEHIINX YHCIIOBBIX BBIPAXKEHUN, COIEpKAIIUX
CTEIECHHU.

[Tonb3oBaThCs MpHU3HAKAMH JETUMOCTH (IIPU HEOOXOAMMOCTH C OMOPOM Ha
aJrOpPUTM IpaBUiia), PaCKIIaJbIBaTh HATYPAJIbHbIE YKHCIIA HA IPOCThIE MHOXKHUTEIH.

*Tlonp30BaThCSt MACIITAOOM™, COCTABISTh MPOIIOPIIMY U OTHOIICHUSI.

Hcnonb3oBaTh OYKBBI AJi1 0003HAYEHUST YKCET MPHU 3aIUCH MATEMAaTHUYECKHX
BBIDOKEHUM, HAXOAUTh 3HAYCHHS OyKBEHHBIX  BBIPAKECHHH,  OCYIIECTBISSA
HE0OXOIUMbIE TIOJICTAHOBKM M TIpeoOpa3oBaHus (C OMOPOW Ha aNrOpPUTM y4eOHBIX
JEUCTBUN).

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 337124

PemaTe MHOTONIArOBBIE TEKCTOBBIC 3a/aud apU(PMETHIECKUM CIIOCOOOM C
ONOpPOW Ha BOIPOCHBIN IUIAH.

Pematp MPOCTEUIIINE 3a71a4H, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPIHUOHATILHOCTBIO BEJIMUMH, MPOIIEHTAMU; PellaTh TPU OCHOBHBIC 3aJlauyd Ha
JTpOOU U TIPOIICHTHI.

Pemate 3amaum, cojepkamiye 3aBUCUMOCTH, CBSI3bIBAIOIIUME BEJIMYMHBI:
CKOPOCTb, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;



MIPOU3BOJUTEIBLHOCTh, BpeMs, 00bEMa paldoThl, HCMNONB3YS apUPMETUUYECKUE
NEUCTBUS,  OLIGHKY, MPUKHUJIKY;  T[OJb30BATbCA  €IUHULIAMU  H3MEPEHHUS
COOTBETCTBYIOLIUX BEJIHYHMH.

CocTaBisaTh OyKBEHHBIE BBIPAXKEHUS 10 YCJIOBHIO 33/1a4 MOCJIE COBMECTHOTO
aHanu3a.

N3Bnekars uHOpManuio, MPEACTAaBICHHYIO B Ta0iuIax, Ha JIMHEHHOMH,
CTOJOYATON WM KPYroBOW JAuarpaMMmax, HHTEPIPETHPOBATh MPEICTaBICHHBIC
JaHHBIE; UCTIOIB30BATh JAHHBIE MPU PEILICHUHU 3a/1a4.

[IpencraBnars nHGOPMAIMIO C TOMOIIBIO TAOIMII, JUHEUHONW U CTOIOYATON
JIarpaMm.

Harusanas reomerpust

[IpuBoauTh mNpUMeEpbl OOBEKTOB OKPYKAIOIIET0 MHUpa, HMEUMX (QopMy
U3YYCHHBIX T'€OMETPUYECKUX IUJIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX UTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
M KIeTyarod Oymare H3ydeHHble IUIOCKHME TeoMeTpuueckue (Gurypel u
KOH(UTypalui, CHMMETPUYHbIE (PUTYPHI.

Nmerp mnpeacTaBieHHE O TEOMETPUYECKUX TMOHSTHUSIX: PaBEHCTBO (QUTYD,
CUMMETpPHS], OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BeMYMHBI YTIIOB U3MEPEHUEM C MOMOIIIbIO TPAHCIIOPTUPA, CTPOUTD
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PEIICHUU 3a4ad IpaJyCHONW Mepoi
YIJI0B; PacliO3HaBaTh HA YEPTEkKAX OCTPBIN, MPSAMON, pa3BEPHYTHIN U TYNOMN YTJIbI.

BeluncnsaTh [OMHY JOMaHOM, NEPUMETP MHOIOYTIOJIbHUKA, I0Jb30BaThCA
€IUHULIAMH U3MEPEHUS JJIMHBI, BBIPa)KaTh OJIHU €IMHUIBI U3MEPEHHUS JJIMHBI YEpe3
IpyrHe.

HaxonuTh, ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSIHUA: MEXKIY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOM, IJIMHY IyTH HA KBAAPATHOU CETKE.

Boruucnars  minomans  (GUryp, COCTaBIEHHBIX U3  MPSMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30uMeHne Ha MPSIMOYTOJbHUKH, HA paBHbIE (PUTYPHI, TOCTPAUBAHUE
10 TPSAMOYTOJIbHUKA; MOJIb30BaThCd OCHOBHBIMHM €IMHHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BbIpaXkaTh OJIHU €IMHUIBI U3MEPEHHs IJIOUIaAN Yepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOI Ha CIIPaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX U HM300pPAKEHUAX MUPAMHUIY, KOHYC, LMIMHIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkaTh Ha KJIeTYaTOM Oymare MpsMOYTOIBHBIN MapauieIeue].

Bberuuciare 00bEM NPSIMOYTOJIBHOTO Napajuieienunena, Kyda, MoJb30BaThCs
OCHOBHBIMHU €IMHUIIAMHU U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHHIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C omopor Ha CIIPaBOYHYIO HH(OPMAITHIO).

PemaTte HecnOXHBIE 3aJaud HAa HAXOXKJIECHHWE TIE€OMETPUYECKHUX BEIMYHMH B
MPAKTUYECKUX CUTyalusax (Ipu HEOOXOAUMOCTHU C BU3YaIbHOI OMOpPOil).

OETEPAJIBHAA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
Hesn n3yyeHust yueOHOro Kypca



Anrebpa sBIsSeTCSs OAHUM U3 OINOPHBIX KYypCOB OCHOBHOM WIKOJIBI: OHa
o0OecreynBaeT M3y4YeHUE APYrHX IUCLUIUIMH, KaK €CTECTBEHHOHAay4YHOro, TaK M
I'YMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXOJIMMO AJIA MPOJOJIKEHHsT 00pa3oBaHuUs
U B NOBCEAHEBHOU xu3HU. Pa3Butre y oOydaromMXcs HAayYHbBIX MPEACTaBICHUH O
IIPOUCXOKIECHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakiuii, crnocode OTpaKeHHUsS MaTeMaTUYeCKOU
HAayKOM SIBIEHUN M MPOIECCOB B MPUPOJAE M OOLIECTBE, POJIU MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOT'O MHUPOBO33PEHUSI U KAYECTB MBILUICHUS, HEOOXOIUMBIX JUIsl aJanTallld B
COBpPEMEHHOM LH(PpoBOM oOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM O0pa3zoM
o0OecrieynBaeT  pa3BUTHE  yMeHUs  HAOMOJaTh,  CpPaBHUBATb,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBATH CBOU JEHUCTBUS W BBIBOJBI, (POPMYJIUPOBATH
yrBepkaeHusa. OcBoeHHe Kypca ainreOpbl oOecreurBaeT pa3BUTHE JOTMYECKOTO
MBIIIJICHUST O0O0YYalOUIUXCs: OHM MCIOJB3YIOT JIEIYKTUBHBIE W HWHIYKTUBHBIE
paccyxkaeHusi, 0000IIeHne M KOHKpeTHU3aluio, abCcTparupoBaHUE U aHAJOTHUIO.
OOyuyenue anrebpe mnpeArnoyaraeT 3HAYUTENBHBIA OOBEM  CAMOCTOSTENBHOU
NESTENBHOCTH  OOYYaIOIIUXCS, TOATOMY CaMOCTOSITENIbHOE  pelIeHue  3aaad
€CTECTBEHHBIM 00pa3oM SBJSETCS pealu3aluel eATeIbHOCTHOIO IMPUHIUIA
oOy4eHUsI.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJEpPKATEIbHO-METOAUYECKHE JHHUU: «Yucna u
BBIUUCIICHUS»; «AJreOpanueckre BBIPAXKEHUS»; «YPaBHEHUS W HEPaBEHCTBaY;
«DyHkuun». Kaxnaas u3 3TUX coaepKaTelbHO-METOANYECKUX JJUHUN pa3BUBAETCS Ha
NOPOTSKEHUU TPEX JIET M3Yy4YEHUs Kypca, €CTECTBEHHBIM OOpa3oM IMeperuieTasch H
B3aMMO/JICHCTBYS C IPYTUMHU €ro JHHHUAMHU. B Xoxe m3ydeHus: Kypca oOydarommmcs
OPUXOJUTCA JIOTUYECKH PACCYKIaTh, HCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U ¢ 3TUM 11€7€c000pa3HO BKIIOUYUTH B MPOrPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3ielibl MATEMaTUYECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIIME  OBJAJEHUIO  OOYYalOIMMHUCA  OCHOB  YHHUBEPCAJIBHOTO
MaTeMaTHYeCKOro  si3plka. TakuM  00Opa3oM, MOXHO  yTBEpXKIaTb, YTO
COJIEPKATENIbHON U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «Auredpay SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia ¥ BBIYUCICHUS» CIYKUT OCHOBOM s
JaJIbHEHIIET0 W3Y4YeHHUsS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYaroIMIMXCs
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJ30BAThCS aNTOPUTMaMH, a
TaKKe MPUOOPETEHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JJIs MOBCEIHEBHOM
KU3HU. Pa3BuTHE NOHATHA O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PALlMOHAIBHBIMU U
HUPpAMOHATBHBIMHA YWCIaMU, (OPMHUPOBAHUEM TPEACTABICHUN O JEWCTBUTEIHLHOM
quciie. 3aBEpLICHUE OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01iero oOpa3oBaHusl.

Conep:xanue IByX aiareOpanydecKux JUHUN — « AJreOpanuecKkue BBIPAXKEHUS
u «YpaBHEHUSI M HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHHIO Yy OOYyYarolIUXCS
MaTeMaTH4eCKOro amnmnapaTta, HEOOXOJMMOro JUisi pelleHUs 3ajlad MaTeMaTHKH,
CMEKHBIX NIPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B OCHOBHOM ImIKOJIE



y4eOHbII MaTepuan TPYNIUPYETCs BOKPYr palMOHAIbHBIX BbIpAKEHHH. AJredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH KakK s3bIKa JUIsl TOCTPOEHUS] MATEMATUYECKHUX
MOJIeNIel, ONMUCAHUsl MPOIIECCOB M SBJICHUU peanbHOro mupa. B 3amaunm oOyuyeHus
anredpe BXOIAT TaKKe MNaJbHEHIIEe pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOIMMOI0, B YAacCTHOCTH, JUJII OCBOEHHUS Kypca HWH(OpPMATUKHU, M OBIAJCHUE
HaBbIKAMHM JI€YKTUBHBIX paccyxkiaeHui. IlpeoOpa3oBanue CHUMBOJBHBIX (QopM
BHOCUT CBOH crnenuuyecKkuid BKJIAJ B pa3BUTHE BOOOpPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTU4ecKOMY TBOPUYECTRBY.

Copnepxxanve (hyHKUMOHATBHO-TPAPUUYECKON JIMHUM HALIEJIEHO HA IOJIy4YEeHHE
IIKOJIbHUKAMHU 3HAaHUN O (PYHKIMSAX KaK BaKHEHIIed mMaTeMaTH4YeCKOW MOJENu s
ONMMCAHMSI U UCCIENOBAHUSA Pa3HO-O0PA3HBIX MPOLECCOB U SABICHUNW B NPUPOJAE U
obmiectBe. M3yueHue 3Toro Marepuanga CHOCOOCTBYET Pa3BUTHIO Y 00YyYaroIIMXCs
YMEHHS UCIOJIb30BaTh PA3JIMUYHbIE BbIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKjIaa B (GOpMHUpPOBAHUE
NpeICTaBICHUI O POJIK MAaTEMATUKHU B Pa3BUTUU [IUBUIIN3AIMHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B yueOHOM IUIaHe

CornmacHo ywyeOHOMY TIutaHy B 7-9 Kiaccax wH3ydaeTcsi Y4eOHBIH Kypc
«AnreOpa», KOTOPBIA BKJIIOYAECT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

VY4eOHbIN TJ1aH Ha W3y4yeHUe anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJAENIO B TEUEHHE KaKJO0ro roja oOyudeHHs, BCEro 3a TPH roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (I1O TOAAM OBYUEHN )
7 KIIACC

Yucaa v BIYMCICHUSA

JpoObu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J] OT OMHON (OPMBI 3aIUCU
npobeit k gpyroi. IloHsTHEe panMOHAIBHOIO 4YHCIA, 3alKCh, CpaBHCHHE,
VOOPSAIOYUBAHUE  pPAllMOHATBHBIX  YHceN.  ApudMeTHyecKue  JEHUCTBUS  C
pallMOHAIBHBIMHA 4HCIIaMu. PelieHue 3agady U3 peajpHOM MPAKTUKU HA 4acTH, Ha
TPOOH.

Crenenb C HaTypalbHBIM [OKa3aTelIeM: OIpeaeieHre, Mpeodpa3oBaHuE
BBIpaKEHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIIUX YHUCE]L.

[IporeHThl, 3amuch TPOLIEHTOB B BUJE IpoOU U ApoOHM B BUAE MPOILIEHTOB. Tpu
OCHOBHBI€ 33]1a4/ HAa MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne  NOpPU3HAKOB  JEIMMOCTH,  PAa3J0KEHHE HA  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCHMMOCTH, B TOM  4uciae TmpsMas W oOparHas
MPONOPLIMOHAIBHOCTH.

AuredOpanyeckue BbIpaKeHUA

IlepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C MEpEeMEHHOU. [lomycTtrmblie



3Ha4YEeHUS INepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY BEIMYMHAMHU B BHJE
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeoGpa3oBanrie OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuwia npeoOpa3oBaHUs CYMM M NPOU3BEICHUM, MpaBUia PACKPBITUS CKOOOK H
MPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM OKA3ATEIEM.

OnHowreHsl 1 MHOroujeHbl. CteneHb MHorowieHa. CiokeHUe, BbIYMTAHHUE,
YMHOKEHUE MHOTOWJIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBAAPAaT CYMMBI U
KBagpaT pazHocTH. PopMmysia pa3HOCTH KBaApaTroB. Pa3nokeHre MHOIOWICHOB Ha
MHOHUTEH.

YpaBHeHus

VYpaBHeHUEe, KOpEHb YypaBHEHUs, TMpaBuiia MpeoOpa3oBaHUs YypaBHEHWS,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUs, PELICHHUE JIMHENHBIX ypaBHEHHUI. COoCTaBlIeHHE YPABHEHUN IO YCIOBHIO
3amaun. Pemnenue TeKCTOBBIX 3a/1a4 ¢ MIOMOUIBI0 YPAaBHEHUH.

*JluHeliHOE ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk 2. CucremMa IByX
JUHEWHBIX YpPAaBHEHUN C JAByMS IEPEMEHHBIMH. PelieHue CcucTteM ypaBHEHUM
crocobom mojicTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKUMHA

Koopaunarta touku Ha npsiMoil. UuciaoBble MPOMEKYTKU. PaccTosiHne Mexay
IBYMsI TOYKaMH KOOPJIUHATHOU MPSIMOiA.

[MpsmoyronpHasi cucrema koopauHat, ocu OX m Oy. Abcmmcca W opauHaTa
TOYKM Ha KOOpAWHATHOW riockocTd. [Ipumepsl rpadukoB, 3aJaHHBIX (QopMyIamu.
Urenue rpadvKoB peaabHbIX 3aBUCHUMOCTEH.

[ousitue Gynkimn. ['paduk dynkuuu. CrolictBa GpyHkuumil. Jlnnelinas QyHkiwus,
e¢ rpaduk. I'papuk pyuxkumm Yy = Kkx + b. *T'paduueckoe pemieHre JIHHEHHBIX
yYpaBHEHUU U CHCTEM JIMHEHHBIX YpPaBHCHUN*.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpartueiii kopenbp w3 uucia. *lloHatne 00 uppalMOHATBHOM YHCIIE.
JlecsTuunble TPUOIMHKEHHST UPPAITMOHATBHBIX yucen™. CBoicTBa apuMeTHIeCKuX
KBaJpaTHbIX KOPHEH U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUHN U
BBIYUCIICHUSAM. */|eliCTBUTEIBHBIC YK CIIa™.

Crenens ¢ 1eabIM NOoKazaTesneM U e€ cBoiictBa. CTaHmapTHast 3alKiCh YHUCIIA.

Auredpanyeckue BbIpaKeHUA

KBangpaTHbiil TpEXuiieH; pa3noKeHUue KBaApaTHOTrO TPEXUJIEHA Ha MHOKUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWMCTBO anreOpandeckoil apoow.
CnoxeHue, BBIUMTAHHE, YMHOXXEHHE, JIeJIeHHE  anreOpanyeckux  JpooOeil.

2 3,[[6CB n aajce * * 0003HAYEHBI TEMbI, U3YUCHHC KOTOPBIX IPOBOAUTCA B O3HAKOMHUTCIIbHOM IUIAaHC. He,uaror
CaMOCTOATCIIBHO ONPCACIACT 00BeM HN3y4acMOro MmarcpuaJjia.



PanronanbHbie BBIpaXKEHHS U MX TpeoOpa3oBaHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHME, (opMynna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOAALINXCS K JIMHEHHBIM U KBagpaTHBIM. [IpocTeiimme
JIpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

*T'paduueckas mHTEpHIpETaMs YpaBHEHUHN C ABYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX ypaBHEHUH C JABYMs TNiepeMeHHBIMU™. [IpuMepbl pelieHus CcucTeMm
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HuciioBele HEpaBEHCTBA M UX CBOWCTBA. HepaBEHCTBO C OJTHOM MEPEMEHHOMU.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

DyHKUUH

[Honstue Gpynkuuu. OONaCTh ONpeAesieHUs U MHOKECTBO 3HAYEHUHN (PYHKIIUH.
CrniocoObI 3aanust QyHKIUMA.

I'padpux ¢ynkumu. Yrenue cBoicTB QyHKIMU 1o e€ rpaduky. [lpumeps
rpadukoB GyHKIUNA, OTPAXKAIOIUX peaTbHbIe MPOIECCHI.

CDyHKIII/II/I, OIIUCBhIBAOIIHNC TIPAMYHO U 06paTHy10 MPpONMOPIMOHAJIBHBIC

k
3aBUCHUMOCTH, uX rpapuku. @DyHxmmm Y = X3, y = X3,y = 4, y = <

*['pacduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHMIA *.

9 KJIACC

Yucaa v BIYMCICHUSA

PanvonanpHbie yucia, *UppanroHaIbHBIE YMCIa, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHbIE IpoOU. MHOKECTBO JEHCTBUTEIBHBIX YWCEN; NEHCTBUTEIBHBIC YHCIIA
Kak 0€CKOHEYHBIE JECATUYHBIC ApoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXIY
MHO>XECTBOM JICMCTBUTEJIbHBIX YUCEII K KOOPJIUHATHOUN MIPSMOM.

CpaBHEHUE JICHCTBUTENBHBIX YHUCEN, apudMeTUYecKue JACUCTBUS ¢
JEHCTBUTEIHHBIMU YUCTAMU ™.

Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUpPA, [JIUTEIBHOCTh MPOLECCOB B
OKPYKaFOIIEM MUDPE.

[Tpubnux€HHoe 3HaUEHWE BEIUYUHBI, TOUHOCTH NpubImxeHus. OKpyrieHue
yucen. [[pukunka u oneHka pe3yibTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHUE. PenieHne ypaBHEHUM, CBOASIMXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUWI, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpataoe ypaBHeHue. *[Ipumepsl pemieHuss ypaBHEHUW TPEThEH W YETBEPTOM
CTETICHEW Pa3I0KEHUEM Ha MHOKUTEITH ™.

Pemienrie 1poOHO-pallMOHANIBHBIX YPABHEHHUIA.

Pelienrie TeKCTOBBIX 3aj1ay aareOpandyecKuM METOJIOM.

VYpaBHeHue c AByMsl NEpeMEHHbIMU U ero rpaduk. Pemienuwe cucteM AByX
JIMHEMHBIX YPAaBHEHUN C JBYMs MEPEMEHHBIMU. PelieHne cucrem IByX ypaBHEHUU,
OIHO M3 KOTOpBIX JIMHEIlHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas



MHTEPIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemienue cucreM
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBaapaTHble HepaBeHCTBaA.
I'paduueckas uHTEpHpeTalsi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DyHKUUH

KBagpartnunas ¢yukuus, e€ rpadpuxk u cpoiictBa. Ilapabona, KoopauHaThI
BEPILIHUHBI TapadoJibl, 0Cb CHMMETPUHU MapadOoJIbl.

['paduxu byHKIHiI: y = kX, y = kx + b, y = X%
y = +x,y = SI/II/IX CBOMCTBA.

Yuc/ioBble MOCJAEA0BATEIBHOCTH U MIPOTPecCuH

IlonsiTue 4YHUCIOBOM IIOCICHOBATCIBHOCTH. 3aJlaHHE IIOCJICI0BATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro uieHa.

ApudmeTtndeckass ¥ reoMerpuyeckas mporpeccun. Dopmynbl N-TO WieHa
apupMETHIECKON U TEOMETPUUECKON TPOrPECCUii, CYMMBI MEPBBIX N WICHOB.

*N300pakeHue YWICHOB apu(METUYECKOW W TEeOMETPUYECKOW TPOTpEcCHid
TOYKaMHM Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHMHBIM M HSKCIIOHEHUHAIbHBIM POCT.
CnoxHbIE TPOLICHTHI™.

IVNTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHNA
®EJIEPAJILHOM PABOYEN ITPOTPAMMEBI KYPCA «AJITEBPAY

OcBoenue yuyeOHOro Kypca «Anredpa» Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus JOJDKHO OOecrneunBaTh JOCTIDKEHHE CHEAYIOMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BeimoniHATh, couyeTass yCTHBIE W THCHMEHHBIE NPUEMBI, apuMeTHIecKue
JNEUCTBHS C PAIMOHAIIBHBIMU YHCIIAMMU.

HaxonuTh 3HaueHHs] YHCIOBBIX BBIPAXKEHHI; MNPUMEHATH pPa3HOOOpa3HbIE
CrocoOBl M TPUEMBI BBIYHMCICHUS 3HAYCHUN IPOOHBIX BBIPAKEHUH, CONEpIKaIIUX
OOBIKHOBEHHBIC U JIECATUIHBIE TPOOH.

[lepexoguth OT oOmHOW (HOPMBI 3amuMcHd 4YHCeT K Ipyroi (mpeoOpa3oBBIBATH
JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO apoOb). CpaBHUBATH H
YHOPSIIOUMBATH PALIMOHATIBHBIE YHCIA.

OKpyrJIsITh YHca.

BbINOMHATh IPUKUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUU
YHUCJIOBBIX BBIPAKEHUM.

BoInonHATh JEHUCTBUST CO CTEMNEHSMH C HATypaJlbHbIMHM TOKa3aTelsiMu (C
OMOpOil Ha CIIPABOYHYIO MH(POPMAIIHIO).



[IpuMeHsTh IPU3HAKKU AEIUMOCTH, PA3I0KEHHE HA MHOXKUTEIU HATYpPaIbHbBIX
YHCEJL.

Pemate mpocteliiiiue MpakTUKO-OPUEHTUPOBAHHBIC 3a/aud, CBS3aHHBIE C
OTHOIICHHEM  BEJIUYHUH, MPOIMOPIIMOHATHFHOCTBIO  BEJTUYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATh PE3YJIbTAThI PEIICHUS 3a7ad C YYETOM OTrpaHUYEHUM, CBSI3aHHBIX
CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

OpueHTUpOBaTbCSI B TMOHATUSX W ONEpUpPOBaTH Ha ©0a30BOM YpPOBHE
anreOpanyecKkoil TepPMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHus: OYKBEHHBIX BBIPQOKCHHMM TMpU 3aJlaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrinonHsaTh npeoOpa3oBaHus 1EJIOTO BHIPAKEHUSI B MHOTOWICH MPUBEJACHUEM
MOI00HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BrINonHATh yMHOXKEHHE OJIHOWIEHAa Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, MPUMEHATH (OPMYJIbI KBaJpaTa CYMMBI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO UH(POPMAITHIO).

OcymiecTBasATh pa3oXKEHUE MHOTOWICHOB HAa MHOXHUTEIW C TOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHCHUS
dbopMysT COKpaIIEHHOTO YMHOXKEHHUSI (C OTIOPO Ha CIIPAaBOYHYIO HH(OPMAIIHIO).

[TpumensTh TpeoOpa3zoBaHUsI MHOTOUJICHOB JIJIsl PEIICHUs PA3IUYHBIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajlbHBIMHU IOKA3aTENsIMHU IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTIOPOIi Ha CIIPABOYHYI0 HH(POPMAIIHIO).

YpaBHeHUsI 1 HEPABEHCTBA

Pemrate nuHEVHBIE ypaBHEHUSI C OJHOM IEPEMEHHOW, MpPUMEHSA MpaBUiIa
nepexoqa OT UCXOAHOTO YPABHEHHUS K paBHOCWIBHOMY emy. IIpoBepsTsh, sABIsIeTCS I1
YHUCJIO0 KOPHEM YpPaBHEHUSI.

HNwmetrs mpenctaBieHue O rpapuyecKMx METOAax MPU PEIICHUU JMHEHHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTs mnpuMepbl map dYHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPJMHATHOMN IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMSI
MEePEMEHHBIMH; TOJIB3YSACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl JBYX JIMHEHHBIX YPABHEHUU C ABYMS NIEPEMEHHBIMHU, B TOM
qrciie rpaguiecku (C Ormopoit Ha ATOPUTM YIEOHBIX JEHCTBUIA).

CocraBiaTh (IOCJIE COBMECTHOT'O aHajiu3a) W pellaTh JUHEHHOE YpaBHEHUE
WU CUCTEMY JIMHEHHBIX YpaBHEHHUU IO YCIOBHUIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J1a4 MOJIYYEHHBIN PE3YIbTaT.

Koopannarel u rpadpuxku. @yHKIUU

N3obpaxaTh HA KOOPJAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJMHATaM;
CTpOHTH rpaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk Gyrakmuu y = kx + b.

OnuchiBaTh € MOMOIIBIO (PYHKIMM HW3BECTHBIE 3aBUCUMOCTH  MEXKAY



BEJIMYMHAMU ([0 AJITOPUTMY Y4eOHBIX JEMCTBUM): CKOPOCTh, BPEMs, PACCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTh, BpeMs, 00BEM padOTHI.
HaxoauTe 3HaueHue pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.
[lonumate rpaduyeckuid cnocod MNpeACTaBICHUS M aHaidu3a MHGPOpPMALNH;
U3BJIEKaTh U UHTEPHPETUPOBATH MHPOPMALIMIO U3 IPaUKOB PeabHBIX MPOLECCOB U
3aBUCUMOCTEN.

8 KUIACC

Yucya v BBIYUCJICHUS

Hcnonb3oBaTh HayajdbHBIE MPEJACTABICHUS O MHOXKECTBE JACHCTBUTEIBbHBIX
qyuces I CpaBHEHUS, OKPYIJICHUS W BBIUMUCICHHUM; M300pa)kaTh JCHCTBUTEIIHHBIC
YyuCca TOYKAMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpumeHsTh TIOHATHE apUPMETUUECKOTO KBAJIpPaTHOTO KOPHS;, HAXOJUTh
KBaJIpaTHbIE KOPHU, HCIOJB3Yys TPU HEOOXOJMMOCTH KaJbKYyJATOP; BBHITIOIHATH
npocTeuimre MpeoOpa3oBaHUs BBIPAXKEHHH, COJAEpKAIIUX KBaJApPAaTHBIC KOPHH,
VCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnons3oBaTh 3amucu OOJBIIMX M MajbIX YHCENT C MOMOIIBIO JECATUYHBIX
npo0eii u creneHeit yucia 10.

AJireOpanvecKue BbIpasKeHHU s

[IpuMeHATP MOHATHE CTENEHW C LEJIbIM  T[OKAa3aTelIeM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KAUIUX CTENeHH C IeJbIM ToKa3areneMm (c
UCIOJIb30BaHUEM CIIPABOYHON MHPOPMALIHH).

BbITIOJIHATE HECIIOKHBIE TOXKAECTBEHHBIE MPEOOpa30oBaHUSI PAIMOHAIBHBIX
BBIp@KEHUU HA OCHOBE MpaBWJI ACHCTBUN HaJ MHOTOWICHAMH U aire0pandyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensTs npeodpa3oBaHus BHIPAKEHUN MJI PEUICHUS Pa3UYHBIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOW MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHbIE, KBAaJIpaTHBIE YPaBHEHUS (C MCIIOIb30BAHUEM CHPABOYHOU
uH(bOpMaIMK) W palMOHATBHBIE YPaBHEHHWsI, CBOMSIIHUECS K HHUM, CHCTEMBI IBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE KCCIIENOBAHUSI YPABHEHHUN M CHUCTEM YpPABHCHHUH, B
TOM YHCIIE C TPUMEHEHHEM rpadudecKuX MpeACTaBICHN (YCTaHABINBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPAaBHEHHUH pEIICHUs, €ClId MUMEET, TO CKOJIbKO, U TIp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexoanTh OT CIOBECHOW (OPMYITMPOBKH 3amadl K €€ anreOpandeckoit
MOJIEIA C TOMOIIBIO COCTAaBJICHHS YPAaBHEHUS WIM CUCTEMbl YypaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIATH
JIMHEMHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI; J1aBaTh rpauyeckyto
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

OnepupoBaTh Ha 0a30BOM YpOBHE (PYHKIMOHAJIbHBIE MOHSATUS U SI3BIK



(TepMHUHBI, CUMBOJUYECKHE O00O3HAUYCHUS); OMpEAeisaTh 3HAYCHUE (PYHKUIMH TIO
3HAYEHUIO apryMEHTA; ONPEAEATh CBOMCTBA (PYHKIIMH MO €€ rpaduky.
CrtpouTh rpaduKy 3J1eMEHTapHBIX QyHKIMH Bua , Y = X%, ¥y = x5,y =+/x ,

k o o ..

Y= =; omnuchiBaTh CBOWCTBAa 4YHUCJIOBOM ¢yHKIMKM 10 €€ Trpaduky (mpu
X

HEO0OXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

9 KUIIACC

Yuciia ¥ BIYUCTCHUSA

CpaBHUBATH U YNOPSAOUYUBATH PALIMOHAIIBHBIE U UPPALMOHAIIBHBIE YU CIIA.

Boinonusate apudmeTndeckue NEUCTBUS C PallMOHAIBHBIMU YHUCIIAMH, COUYeTast
YCTHBIE W THCHBMEHHBIE MPUEMBI, BBIMOJHATh BBIYUCICHUS C UPPALMOHAIbHBIMU
YUCIIaMHU.

HaxonuTth 3HaYeHMs CTENEHEN ¢ IEIbIMU MOKA3aTENsIMU U KOPHEMN; BEIYUCIATH
3HAYEHUS YUCIOBBIX BbIPAXKEHUI.

OKpyraarh JACHUCTBUTENBbHBIE YKCHA, BBINIOJIHATh NPUKUAKY pe3ysibTara
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiate nuHElHbIC U KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJAIIMECS K HUM,
npocTeiiime ApoOHO-pallMOHAbHBIE YPABHEHHUS.

Pemare mnpocreimme CUCTEMBI JABYX JIMHEWHBIX YPAaBHEHUM C JABYMs
IIEPEMEHHBIMA M CHUCTEMBI JBYX YpPaBHEHUN, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS TMHEWHBIM (IO BU3YaJIbHOU OIope).

Pemate mnpocTeiilirie TEKCTOBBIE 3aJadd  alreOpanyecKuM CIIOCOOOM C
IIOMOLIBI0 COCTAaBJICHUS YPaBHEHUs WM CUCTEMbI JBYX YPaBHEHUH C JAByMs
IIEPEMEHHBIMH.

[IpoBoauTH MPOCTEUIINE HMCCICIOBAHUS YPABHEHUM W CUCTEM ypaBHEHWH, B
TOM YHCIIE C IPUMEHEHUEM rpaduIecKuX MpeACTaBlICHU (yCTaHABINBATh, UMEET JIN
ypaBHEHHUE WM CUCTEMA YPaBHEHUW PELICHUS, €CJIU UMEET, TO CKOJIBKO, U IIp.).

Pemarte nuHeliHbIE HEPaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA; H300paXkaTh
pELICHUE HEPABEHCTB HA YMCIOBOM MPSIMOW, 3alKCBHIBATH PEUICHHE C MOMOIIBIO
CHMBOJIOB.

PemaTte cucTeMsl IMHEWNHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEUICHUE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOU
MPSIMOM, 3aIMCBIBATH PELIEHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELUICHUU PA3IMYHBIX 3a]1a4.

DyHKUUA

Pacno3naBath (QyHKIMM U3y4eHHBIX BHAOB. [loKa3bIBaTh CXEeMaTHYECKU
pacroyiokeHHe Ha KOOPAMHATHON TMIOCKOCTH rpadukoB ¢GyHknuid Buma: Yy = KX,

K .
y=kx+b, ,y=ax®+bx+c,y=x3y =+x,y= — B 3aBUCHMOCTH OT 3HAaYCHHIA

KO3(ppUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.

Crpouth ¥ H300pakaTh CXEMATHUYECKU T'padUKH KBaJIpPAaTUUYHBIX (DYHKIUMH,
OMUCHIBATh CBOMCTBA KBAPATUYHBIX (PYHKIIUI 1O UX TpaduKam.

Pacno3naBath kBajpaTuyHyr0 (GyHKIMIO 1O (opMmylie, TPUBOAUTH MPUMEPHI



KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucioBble M0CJIe10BATEJIbHOCTH W MPOTrPeccuu

PacniozHaBaTh apu(ph)METHUUECKYIO U TEOMETPUUECKYIO IIPOrPECCUU TIPU Pa3HBIX
crnoco0ax 3a1aHusl.

BbINOJNIHATL ~ BBIYMCIIEHHS C  HUCIHOJIb30BaHMEM  QopMyl N-ro  ujeHa
apu(pMETUYEeCKOM U TEOMETPUYECKOM Mporpeccuii, CyMMbl MEpBbIX N ujeHOB (C
OTOpPOH Ha CIIPaBOYHYIO MH(POPMAITHIO).

Pematp 3amauM, CBSI3aHHBIE C YHCIOBBIMU TOCIEAOBATEILHOCTIMH, B TOM
qyclie 33/Ja4d U3 PEealbHOM JKM3HU (C UCMOJIb30BAaHUEM KaJbKyJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).

GOEAEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCBI
Hesun n3yyeHust yueOHOro Kypca

OO6mue 1enu u3ydeHus ydeOHoro kypca «l'eoMeTpus» TpeACTaBICHBI B
ITOOIT OOO. OnHM 3akar0yarTCs, MPEKIE BCETO B TOM, YTO HA YpOKaxX T€OMETPUU
oOydJaromuiicss y4UTCS TPOBOJIUTH JOKa3aTeJIbHBIE PACCYKJICHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUCHHS, JI0KAa3blBaThb WCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH PACCYKICHHUS «OT MPOTHUBHOT0», OTIMYATH
CBOHMCTBa OT MpHU3HAKOB, (HOPMYIHpPOBATH OOpaTHBIE yTBepXkAcHUsA. B oOydeHuu
YMEHHUIO PAacCyXJaThb COCTOUT BaXXHOE€ BOCHUTATEIIbHOE 3HAYCHUE W3YUYEHUS
reoOMEeTPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Btopoii 1eapi0 M3ydeHUsT TE€OMETPUHU SIBISAETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpU PEIICHUU KaK MaTEeMaTUYECKUX, TaK M IPAKTUUYECKUX 3aj]ady,
BCTPEUAIOIIUXCSI B peajbHOM  JKU3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHUM TE€OMETpPUU B IIKojie. J[JIsi 3TOro y4uTesnto
pEeKOMEHIyeTCs noaOupaTh 3aJaun MPaKTUYECKOTO XapakTepa JUTSE
paccMaTpUBaeMbIX TEM, YYHTh OOYYalOUIUXCS CTPOUTh MAaTEMAaTHUUYECCKHE MOJCIH
peaIbHBIX  JKU3HEHHBIX CHUTyallui, MPOBOJUTH BBIUUCICHUA U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEHHOro pe3yibrata. KpaliHe BaXHO MOJUEPKUBATH CBSI3H
TeOMETPUM C JAPYTUMH TpeAMeTamMH, MOTHUBHPOBATH HCIOJIBL30BaTh OIpEICIICHUS
TCOMETPUYCCKUX (UTYp W TOHSATHH, JEMOHCTPHUPOBATH NMPUMEHCHHE ITOTYyYCHHBIX
yMEHUH B (PU3HUKE U TEXHUKE. DTU CBA3M Hanboee IPKO BUIHBI B TeMax «BeKTOpbI»,
«Tpuronomerpruueckue COOTHOLICHUsA», «Meron koopauHaT» U «Teopema
[Tudparopar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHBId Kypc
«l'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE Pa3lelibl COACPIKAHMS:
«l'eomerpuueckre ¢Gurypsl U HUX CBOHCTBay, «M3mepeHue TreoMeTpru4ecKux
BEJIMYMH», a Takke «JlekapToBbl -KOOpAMHATHI HAa IUIOCKOCTWY», «BeKTopbI»,
«/IBmxenus mnockoctu» u «IIpeodpazoBanust mogo0us».

VYueOHbIil M1aH npeaycMaTpuBaeT U3yYeHHUE T€OMETpUH Ha 0a30BOM YpOBHE,



UCXOAs M3 HEe MeHee 68 yueOHBIX 4acoB B Y4eOHOM roay, BCEro 3a TpH Troja
o0yueHus — He meHee 204 yacos.

COJIEP’)KAHUE YYEBHOI'O KYPCA «EOMETPUSI» (IO TOJIAM
OBYYEHUST)

7 KIIACC

HavanbHable nousaTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yros. Buasl
yrioB. BeprukaneHble M CcMexHble yrabl. buccexktpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MPSIMBIX.

*CummMeTpuunble  Gurypsl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPUH ™S,
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

*OCHOBHBIE TTOCTPOCHUS C TIOMOIIBIO IIUPKYIIS U THHEHKHT ™.

TpeyronabHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBOMCTBA.
PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEyroibHUKU. HepaBeHCTBO TpeyrojabHUKA.

CaolicTBa M MPU3HAKK paBHOOEIPEHHOTO TpeyrojbHUKa. [[pu3Haku paBeHcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yriioB TPEyroJIbHHKA.
BHemHune yriael TpeyrojibHUKA.

[IpsMoyronbHblld  TpeyroibHUK. (CBOMCTBO MEAMAHbl  MPAMOYIOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TPEYroJbHUKOB. [IpSMOYTONbHBINA TPEYTOJBbHUK C YIJIoM B 30°.

HepaBencTtBa B reoMeTpuu: *HEpaBEHCTBO TPEYroJbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OousibllIeM yriie U OOJbIIed CTOpPOHE TpPEyroJIbHMKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

*T'eomeTpuueckoe MeCTO TO4YeK.* buccekTpuca yria W CepeIHHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOopJa U JAuamMeTp, HX cBoilcTBa. B3auMHoe
pacCIIOIOKEHUE OKPY)KHOCTH M IpsMou. KacarembHass M cekymias K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B Yroj. BrucaHHas W ONHCaHHas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYereipéxyronpuuku. Ilapamnenorpamm, ero nmpusHakd U CBOWCTBA. YacTHbIE
Clly4aW TapajuieJorpaMMoB (TIPSIMOYTOJIbHUK, POMO, KBaapaT), WX NpPHU3HAKU U
coiictBa. Tpameuwusi, paBHOOOKass Tpamenusi, €€ CBOHCTBA W MPU3HAKU.
[IpssmoyronpHas Tpaneuus.

*Merton ynBoeHust Meauansl. LleHTpanpHas cumMeTpus.

Teopema @aneca u TeopemMa 0 NPONOPLHUOHAIBHBIX OTpe3kax. CpelHue TUHUU
TpeyroJibHUKa U Tpaneuuu. LlenTp macc TpeyronpHuKa.

[TogoOue TpeyronbHUKOB, KO3hduueHt nonodus. IlpusHaku nomOOUA
TpeyroiabHukoB*. [IprMenenne mogo0us Mpu pelieHuu TPakTUUEeCKUX 3a/1ay.

8 SHCCL n aajce * * 0003HAYEHBI TEMbI, U3YUCHHC KOTOPBIX IPOBOAUTCA B O3HAKOMHUTCIIbHOM IUIAaHC. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



CaoiicTBa momaaeil reomerpuueckux ¢uryp. Dopmynbl il IUIOMIAIA
TpEyrojbHUKa, Mapajuienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIONIaAeH
NMoJ00HBIX GUryp.

Bpruuciienue miomaned TpeyroabHUKOB MU MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHuu
MPAKTUYECKUX 3a]1a4.

CunyCc, KOCHHYC, TAHT€HC OCTPOr0O yria MpSAMOYTOJbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTrOHOMETPUUECKUE (PYHKIIUU YTJIOB
B 30°, 45° u 60°.

Brincannbie ¥ HEHTpAIBHBIEC YIJIbL, YTOJ MEXKIY KAaCaTeIbHOU U XOPAOM. YTJIbI
MEXIY XOpJaMH M CEKylIMMHU. BIHCaHHbIE W ONUCAHHBIE YETBIPEXYTOJIbHUKH.
B3anmuoe pacrnonoxenue AByX OKpyxkHocTed. Kacanue okpyxHocTeil. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yriaoB ot 0° gmo 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYITBI TPUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCUHYCOB U TeOopeMa CHHYCOB. Perienue
IPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nmogodus. [logo6ue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o0 IpoU3BEIEHUH OTPE3KOB XOPI, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB
CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOU™.

Bekrop, gnmumHa ~ (MOAyJib)  BEKTOpa,  COHAIPABIEHHBIE  BEKTOPBHI,
IPOTUBOMOJIOAKHO HAIPABICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OI€pallil  HAJ  BEKTOpamMu. Pa3jmokeHue BeEKTopa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOe€ NpPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJWHATHI Ha IUIOCKOCTU. *YpaBHEHUS MPSAMON™ M OKPYKHOCTH
B KOOpJIHMHATaX, NEPECEYEHUE OKPYKHOCTEH W NpsiMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHE.

IIpaBunbpHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYyXKHOCTH. ['pajlyCcHast U paauaHHas
Mepa yIJia, BBIUKWCIEHUE [JWH AyTI OKpykHOcTed. I[lnomane xpyra, cekropa,
CerMeHTa.

*JIB>KeHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GuUryp (dIeMEHTapHbIC
npencrasnenus). [lapannensasiii mepeHoc. [loBopot™.

INTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEHN ITPOI'PAMMBI KYPCA «TEOMETPUS» (TIO
I'OAM OBYYEHHA)

OcBoenne yueOHOro Kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl JOJKHO OOecreyuBaTh JOCTHIKEHUE CIIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB:



7 KIIACC

Pacno3naBaTh u3yueHHbIE T€OMETpUUYECKHUE (DUTYPBI, OMIPEACIATh UX B3AaUMHOE
pacroyoKeHue, u300paxaTh TeOMETPUYECKUE (UTYpBI; BBIMOJHATH YEPTEKHU IO
YCIOBUIO 3a7aun. M3MepsTh JTUHEHMHBIE M YIJIOBBIE BEJIWYMHBI. Pemiars 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate rpyOyr0 OIEHKY JMHEWHBIX M VYIJIOBBIX BEJIMYHUH TMPEIMETOB B
peaspbHOM JKU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Pasznuuarh pasMepbl ATUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CtpouTh uepTekM K TEOMETPUUECKHMM 3ajgadaM (C HUCIOJIb30BaHUEM
CMBICJIOBOM OTIOPHI: HABOASIIME BOIIPOCHI H/WJIH aJITOPUTMA YU€OHBIX JICHCTBUM).

ITonp30BaThCs MNpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

[TpoBOIUTH AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonb30BaThCsd MpU3HAKAMHM PABEHCTBA MPAMOYTOJbHBIX TpPEYTrOJbHUKOB,
CBOWMCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOI'O TPEYTOJIbHUKA, B
pelIeHNd TeOMETPUYECKUX 3a7ad (C HCIOIB30BAaHUEM 3PUTEIIBHOW HATJISIHOCTH
U/Wnu BepOaIbHOM OTOPHI).

OrnpenensaTe napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. Onpenensarts NapajjIeIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

Pemath 3aaun Ha kieTyaToi Oymare.

[TpoBOAUTH BHIYUCIICHHS U HAXOAUTh YUCIIOBbIE U OyKBEHHBIE 3HAUCHMUS YTJIOB
B T'€OMETPUUYECKMX 3aJadyaxX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TpPHU TEPECEYCHUH JABYX
NapajulebHbIX NPSMBIX CEKylled. Pemarh NmpakThYecKue 3aJadyd HAa HAXOXKICHUE
YTJIOB.

NmeTp npencraBieHUe 0 NOHATHE TEOMETPUUECKOIO MECTA TOYEK.

DopmMynUpPOBaTh OMNPEACIEHUS OKPYKHOCTHM M Kpyra, XOpAbl U JIHaMeTpa
OKPYKHOCTH, IOJIb30BATBCA MUX CBOMCTBAMH. YMETh INPUMEHSTH 3TH CBOMCTBA IIPHU
pELICHUH 3a7a4.

OpueHTHpOBaThCS B MOHATUSIX: ONMMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP ONMKCAaHHOW OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
9YTO OMCCEKTPHUCHI YTIOB TPEYTrOJIbHUKA MEPECEKAIOTCs B OJHOW TOYKE, U O TOM, UTO
CEpEIMHHBIE TMEPIECHAUKYIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKATCS B OJHOM
TOYKE.

OpueHTHpOBAaTECA B TOHATHSX W ONEPUPOBaTh Ha 0a30BOM ypOBHE:
KacaTelibHass K OKPY)KHOCTH, Te€OpeMa O IEpPHEHAUKYJIIPHOCTH KacaTelbHOM U
paanyca, NpOBEAEHHOIO K TOYKE KACAHUS.

NmeTp mpencraBieHHEe O MPOCTEUIIMX T€OMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE F€OMETPUUECKUE MOCTPOEHUSI C MOMOUIBIO LUPKYJIA U
JIMHEUKHU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUJIBl  YETBHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJI30BAThCS UX CBOMCTBAMM MPU PEIIEHUH F'€OMETPHUUECKHX 3a/1ay.

OpueHTHpPOBaTbCA B MOHATHM — TOYKHU IEPECEYEHUs] MEIHMaH TPeyrojbHUKA
(eHTpa Macc) B pelieHru 3aa4.

BrnageTs noHsTHEM CpeAHEN TUHUM TPEYTOJIbHUKA U TParelnuu, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU NIPOCTEUIINX IeOMETPUUECKUX 3a1ad. VIMeTh npencraBieHue
o teopeme daneca u TeopemMe O MPONOPUUOHATBHBIX OTpe3KaX, MPUMEHATh UX JJIs
pElIeHMs MPAKTUYECKUX 3a7a4 (C OMOpOM Ha 3pUTENIbHYIO HATJISIHOCTB).

[IpyuMeHsAT, TNpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHUU HECI0XKHBIX
reOMETPUYECKHUX 3a7au.

[lonb3oBaThcst Teopemor Iludaropa st pelieHUs TEOMETPUYECKUX H
NPAaKTUYECKUX 3a/ad.

BnageTrs TOHATHSIMH CHHYCAa, KOCHMHYCa W TaHIeHca OCTpOro yria
OPSIMOYTOJILHOTO TpeyroyibHuKa. [1onb30BaThCcs ATUMHU TMOHATHUSMU JJIsl pEUICHUS
NPAaKTUYECKUX 3a7a4 (IPU HEOOXOUMOCTH C OTIOPO Ha aJrOPUTM MPABUIIA).

Beruncnare  (pasnuuHbiMH - criocoOamMu) (C OMOpOHM HA  CIPABOYHYIO
uHpOpMAIIMIO) TUIOHIAAb TPEYroJbHUKA W IUIOMIAJA MHOTOYTOJBHBIX (QUTYP
(MoaB3ysACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMeHITh MOSydeHHbIE YMEHUS B
NPaKTUYECKUX 3aJa4ax.

Brnanerp NOHATUSAMM BIHCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, yriax MexIy XOopAaMmH (CEKYUIUMHU) U YIIe MEXIy
KacaTeJIbHOW M XOPAOW MPU PELIEHUHU MTPOCTENUIITNX T€OMETPUYECKUX 3a1a4.

Brnanerp NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PELIEHUU MMPOCTEHIINX 3a/1a4.

[IpuMeHATh NONYYEHHBIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH TS 33/1a4 PEAIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIICHUS C
NpUMEHEHHEM TOJ00MS Y TPUTOHOMETpUM (MOJB3YSICh, TAE HEOOXOAMMO,
KUIBKYJIATOPOM).

9 KJIACC

3HaTh TpUTOHOMETpUYECKHe (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MIOMOIIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYroJbHUKA («pelleHHe
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJISITOPA) AJIMHBI U
YTJIBI JJ1s1 HETAOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThecst opmMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM ISl HAXOXKACHUS COOTHOLICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OIOPOM Ha CIIPABOYHYIO WH(OpMAIIHIO).

Hcnonp3oBaTh TEOpEeMbl CUHYCOB M KOCHHYCOB JJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYIrOJbHUKA («PEIICHUE TPEYTrOJAbHUKOBY»), NPUMEHATh WX MOpU
pEelIeHNH MPOCTEHIIINX T€OMETPUUECKUX 3a]1ay.

Bnaners nouarusimu npeoOpa3oBaHusi MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbix ¢uryp. Ilonp3oBaThCs CBOMCTBaAMHM TOAO00OMS MPOU3BOJIBHBIX (QUryp,



YMETh BBIYUCIATH JJIMHBI U HAXOIWUTh YIJIbI Y TOJOOHBIX (puryp (o anroputmy
yueOHbIX neiicTBuil). IlpuMeHaTh CcBOMCTBa MOAOOMS B MPaKTUYECKUX 3a/layax.
YMeTh NpUBOUTH IPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3yaJIbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, O IPOU3BEICHUH OTPE3KOB CEKYILUX, O KBAApPaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHI
CMBIC]I, TPUMEHSITh WX B PEHICHUH TEeOMETPUUYECKUX M (PHU3MYECKUX 3aaad.
[IpruMeHsATh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKIECHUS ITTUH U YTJIOB.

[Tonb30BaTHCS METOOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

BnageTs MOHATUSMU TNPAaBUIBHOIO MHOTI'OYTOJIbHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YTH OKPY>KHOCTH M PaJMaHHON Mepbl YIJIa, YMETh BBIYHMCIATH IUIONIA/b
Kpyra U ero 4acrte (c omopod Ha crnpaBoyHyro uHpopmanuio). [IpumeHsTs
NOJIyYEHHbIE YMEHHMSI B IPAKTUUYECKUX 3aadax.

Haxomute ocu (WM UEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JBMXKECHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyMeHsATh TOJIyYeHHBbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMAaTHYECKHE
MOJIENIU JIJIs 3a]1a4 peajbHON KM3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBHIYMCIICHUS C
OpUMEHEHHUEeM TOoJ00MsI W TPUTOHOMETPUUECKUX (yHKIMM (MOnb3ysch, TIe
HE00XO0UMO, KAJIbKYJIITOPOM).

OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KITACCHI

Lenau n3yyeHusi yuedOHOro Kypca

B coBpeMeHHOM 1H(PPOBOM MHUpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHHUS MPAKTHUUECKUX MPUIOKEHUH, TaK U
uX poiim B oOpasoBaHuM. Kaxaplii 4YelIOBEK MOCTOSHHO MPUHMMAET pEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A s 000CHOBAHHOTO MPUHSATHUS PEIICHUS B
YCIIOBUSX HEIOCTATKA WU M30bITKa HHPOPMAIUA HEOOXOIUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE U CTATHCTHUYECKOE MbIIUICHHE. IMEHHO TT03TOMY
OCTPO BCTaJla HEOOXOAUMOCTH CHOPMHUPOBATH y OOYUYAIOMIUXCS, B TOM YHCIIE
obOyuarommxcsa ¢ 3[IP, ¢pyHKIMOHANIBHYIO TPaMOTHOCTb, BKIIOYAIONIYI0 B ce0s B
KauecTBE HEOTHEMJIEMOW COCTABIISIIONICH YMEHUE BOCIPUHUMATH M KPUTHYECKHU
aHANMM3UPOBATh MHGOPMAIIMIO, TPEACTABICHHYIO B Pa3IMYHBIX (OopMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peaTbHBIX TPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUEThl. 3HAKOMCTBO C OCHOBHBIMU
mpUHIMIaMu cOopa, aHaau3a U MPEJICTABICHUS JaHHBIX U3 PA3IHYHBIX chep Ku3HU
00IIIecTBa ¥ TOCYIapCTBa MPUOOIIAET O0YyJAOIIMXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSiTHOCTH W CTaTHCTHKa»
OCHOBHOM IIIKOJBI BBIIEIECHBI CICAYIONINE COICPKATEIbHO-METOAUYCCKIE JINHUN:
«IIpencraBieHne JaHHBIX W OMUCATENbHAS  CTATUCTUKAY, «BeposSTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadony.

Conepxxanve nmuann «IIpencraBieHne JaHHBIX M OMUCATEIbHAS CTATUCTHUKA»



CIIY>KUT OCHOBOM J1s1 (HOPMUPOBAHUS HABBIKOB pabOThI ¢ UH(pOpMAIUEH: OT YTCHUS U
UHTepIpeTanuu uHGOpMAIlMU, MNPEICTaBICHHON B Talbiuiax, Ha AuarpaMmax Hu
rpadukax 10 cOopa, NOpEACTaBICHUS W aHalu3a JaHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEePUCTUK CpPEIHUX U pacceuBaHusi. Paboras ¢ JaHHBIMH,
obOyuvaromuecs ¢ 3[1P yyatcs cuuThIBaTh U MHTEPHPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHIINE THUMOTE3bl, Pa3MBIIUISATh Haj
dakTOpaMH, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OLICHMBaTh WX BIHMSHUE Ha
paccMaTpuBaeMble BETUYUHBI U TIPOLIECCHI.

NHTYUTHBHOE NPEACTABICHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH U TeHJICHIIMI CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposiTHOCTed. boibinoe 3nauenue st odydaromuxcs ¢ 3I1P 3aeck umeror
MpPaKTUYECKUE 3aJlaHusi, B YAaCTHOCTH OIBITHI C KJIACCUYECKHUMHU BEPOSTHOCTHBIMU
MOJETISIMHU.

[TonsiTue BEpPOSATHOCTM BBOJAUTCA KaK Mepa MPaBIONOA00US CIy4aHOTO
coobiTus. I[lpu n3yuenun kypca obydarornuecs ¢ 3I1P 3HakomsiTCcs ¢ mpocTedmmumMu
METOJaMU  BBIYMCIICHHS  BEPOATHOCTEH B  CIy4aWHBIX OKCIEPUMEHTaX C
PAaBHOBO3MOXXHBIMH  DJICMEHTapHBIMH ~ HUCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh U pemiaTh 0ojiee CJIOXHBIE 3a7adyu. B Kypc BXOIST
HayaJbHBIC TMPEJCTABICHUS O CIyYalHBIX BEIWYMHAX M HMX  YHUCJIOBBIX
XapaKTEePUCTUKAX.

Taxxe B paMkax 3TOr0 Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
3[IP ¢ MHOXECTBaMM W OCHOBHBIMU OINEpalusMH HAJ  MHOXECTBAMH,
paccMaTpuUBarOTCs IpPUMEPhl NPUMEHEHHWs I pelieHus 3ajJad, a TaKkKe
UCIIOJIb30BaHMS B APYTMX MaTEMATHUYECKUX KypcaxX U y4eOHBIX IIpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 xnaccax usywaercs Kypc «BeposSTHOCT MU CTaTUCTHKA», B KOTOPBIN
BXomaT pasnpensl: «lIpencraBieHne [aHHBIX M ONUCATEIbHAs CTATUCTHKAY;
«BeposTHOCTEY; «DNIeMEeHTh KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Ha m3ydenne nmanHoro kypca oTBOAMT | y4eOHBIM 4ac B HEACNIO B TEUCHUE
Kakjioro roga odydenusi, Bcero 102 ydaeOHBIX Jaca.

COAEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTD N CTATUCTHUKA (110
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBnenne MaHHBIX B BUjaE TAaOMUI, Auarpamm, rpadukoB. 3arOJHEHHE
Ta0JINII, YTEHUE U TTIOCTPOCHUE JUATPaMM (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
UteHue rpauKoB pealibHbIX MpoleccoB. M3BiaeueHne nHpopMau U3 quarpaMmm u
Ta0JIuUI, UCTIOIb30BAHUE U UHTEPIPETALIMS TaHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpellHEe apupMeTUYecKoe, MeJuaHa, pazmax,
HauOoJblllee W HAWMEHbIIEE 3HA4YeHUsT Habopa 4YHUCIOBBIX JAaHHBIX. [Ipumepsr
CIIy4ailHOM M3MEHYUBOCTH.

*Cny4yaliHbIii SKCTIEPUMEHT (OTBIT) W Ciy4aitHoe coObiTHe. BeposiTHOCTh u



yacToTa. Pojib ManoBepOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B MPUPOJAE U
B 00mmecTBe. MOHETa U UrpalibHask KOCTh B TEOPHHU BEPOSTHOCTEH* %,

*I'pad, BepmmHa, pedpo. CreneHb BepwuHbL. Yuciao pédep m cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBsasHoctu rpada. Lenum u mmxnsl. [lytu B
rpadax. O6xox rpada (diepoB nyTh). [Ipencrarienue 06 opueHTHPOBaHHOM Tpade.
Pemenue 3amau ¢ momoribio rpados*.

8 KUIACC

[IpencraBnenue naHHBIX B BUjIE TaOJUIl, TUarpaMM, rpad)ukoB.

MHOX€ECTBO, JJIEMEHT MHOXECTBa, MNOAMHOXeCcTBO. Omnepauuu  HaJ
MHOKECTBAMH: 00bE/IMHEHUE, NepeceueHue, nonoaHenne. CBoicTBa onepamuii Haj
MHO>KE€CTBAMM: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpenenuTeNbHOE,
BKJItOUeHUs. lcmonb3oBaHWe TpaUUECKOro TNPEACTaBICHUS MHOXECTB s
ONUCAaHUS PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUM 3a/1a4.

*M3mepeHue pacceuBaHUs JIaHHBIX. JlMCIepcHs M CTaHAapTHOE OTKJIOHCHHE
YHCIIOBBIX HA0OpOB. /[narpamma paccenBaHus ™.

DOneMeHTapHble COOBITUS  ciiydaiiHoro ombiTa. CiydailHble  COOBITHS.
BepositHocTu coObITHil. ONBITHI ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Cny4aitaeiii BIOOp. CBsI3b MEXTY MaJIOBEPOSITHBIMU U TTPAKTUUECKHU JIOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiiCTBa J€pEBbEB: E€IWHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXKIY YHUCIOM BepmMH W 4yuciom pédep. IIpasuio
yMHOKeHus. Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxueie coObiTud. [uarpamma Oinepa. OObeauHEHHE |
nepecedeHne  coObiTmii.  HecoBmecTHble  coObiTus.  Dopmyna  CIOXKEHUS
BEPOSATHOCTEU. YCIOBHAas BEpOATHOCThb. lIpaBuimo ymHoxeHus. HeszaBucumblie
coObrtus. IlpencraBieHue skcrepuMeHTa B BuUAe JepeBa. PerneHue 3amad Ha
HAXOXKJICHHE BEPOSITHOCTENM C IIOMOIIBIO JI€pEBa CIy4allHOIO SKCIEPUMEHTA,
auarpamm Ditnepa™.

9 KJIACC

[IpencraBienne OaHHBIX B BHUJAE Tabnwi, [auarpamm, TpaduKoOB,
WHTEpIpEeTanus NaHHbIX. UTeHHEe W MOCTpOoeHue Tadiwil, auarpamm, rpaduKoB 1O
peaIbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoueraHuss U 4YUcI0 coueTaHuil. *TpeyroibHUK
[Tackansg™®. Pemenue 3a1a4 ¢ UCMOIL30BaHUEM KOMOWHATOPHKH.

*TeomeTrpuueckass BeposTHOCTh. CiydallHBI BBIOOp TOYKM W3 (PUTYpHI Ha
TJIOCKOCTH, U3 OTPE3Ka U U3 TYTH OKPYKHOCTH™.

Ucnbitanue. Ycnex u Heyaada. Cepust HcIbITaHU 10 niepBoro ycrnexa. Cepus
ucnbiTanuit bepuynnu. BeposatHoctu coObITHIl B cepun ucnbiTanuiit bepuyu.

CiyvaiiHasi BEJIMYMHA W PACIPEEIICHUE BEpPOATHOCTEHM. MareMaTudyeckoe

4 SHCCL n aajce * * 0003HAYEHBI TEMbI, U3YUCHHNC KOTOPBIX POBOAUTCSA B O3HAKOMUTCIIBHOM IIJIAHEC. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



oXxuzgaHue U gucnepcus. IIpumepbl  MareMaTU4eCcKOro  OXKHUAAHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUSA BEIMYMHBL. MaTeMaTH4ecKoe OXHUIaHuEe U
IUCIIEPCUs CIIyYalHOU BEJIUYUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyin».

ITonatne o 3axkoHe OonbluX uncen. VM3mMepeHue BEpOSATHOCTEH C MOMOIIBIO
qacToT. Posib 1 3HaueHME 3aKOHA OOJIBIINX YUCE B IPUPOAE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «BEPOSTHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHUMA)

[IpeameTrHbie pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 KJ1accax XxapakTepu3ylTCs CIEyIOUMMU YMEHUSIMHU.

7 KIIACC

Uutate wuHOpMaNMIO, NPEACTABICHHYIO B TaOiuIax, Ha JauarpaMmmax;
NpEeACTaBIATh JIaHHBIE B BHUJE TaOJHWIl, CTPOUTH JUArPaMMbl (CTOJOUKOBBIC
(cTonmbyaThie) U KPYroBbIe) MO MacCUBaM 3HAYCHUH (C MUCIOIB30BAaHUEM 3PUTEIBHOM
HATJISITHOCTH /WK BEPOAIBHOM OTIOPHI).

OnuceiBaTh U UHTEPNPETUPOBATH  PEAJIbHBIE  YHCIOBBIE  JIaHHBIC,
peACTaBICHHBIE B Ta0IUIIAX, HA JUarpamMmax, rpadukax.

OpueHTHpPOBATBCS B TIOHATHSIX M OINEPUPOBATHh MMM Ha 0a30BOM YPOBHE:
cpeaHee apupMeTHIECKOE, MeIMaHa, HauOoJIbIliee M HAaUMEHbIIIee 3HAUSHHUS, pa3Max.

NmeThs mpencraBieHHE O CIy4allHOM W3MEHUYMBOCTH Ha NIpUMEpax IIEH,
GU3UYECKUX BEJIWYUH, AHTPOIIOMETPUUYECKUX JIaHHBIX; HUMETh IPEJCTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

W3BnekaTte U mpeoOpa3oBbIBaTh WHOOPMAIUIO, TMPEACTAaBICHHYI0 B BHUJC
TabJIUIl, auarpamm, rpauKoB; MPEACTaBIATh aHHBIE B BUJE TAaOJUI], JUATPAMM,
rpaduKoB.

OnuchIBaTh MOCIIE COBMECTHOTO aHANINU3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX
MOKa3aTeJel: CpeIHUX 3HAYEHHM W Mep paccemBaHus (pa3max, [UCIEepCHs U
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTe 4acTOTHI YUCIOBBIX 3HAYCHUI U 9aCTOTHI COOBITHIA, B TOM YHCIIE TI0
pe3yiabTaTaM M3MEPCHHH W HaOmOJCHWH (C  HCIOIb30BAaHUEM  3PHUTCIBHOM
HaTrJISTHOCTH W/WIN BepOaTbHOM OIOPHI).

HaxomuTe BEpOATHOCTH CIyYailHBIX COOBITUH B OMBITaX, 3HAs BEPOSATHOCTHU
AJIEMEHTapHbIX COOBITUI, B TOM UYHCIE€ B OMNbITAX C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU (C HMCIIOIB30BAHUEM 3PUTEIBHONW HATJISAHOCTH W/HIIA
BepOATHLHOM OTIOPHI).

Nmets mpencrtaBienre o rpadUyecKux MOJEIAX: JIEPEeBO  CIYyYalHOIoO
AKCIIEPUMEHTA, JUarpaMMbl Dijiepa, YuCciaoBas npsmasi.

OnepupoBaTh MOHITUSIMU Ha 0Aa30BOM YpPOBHE: MHOXKECTBO, MOJAMHOMXECTBO;
BBITIOJIHATH OINEpalMK HAJl MHOKECTBAMU: 00bEeIMHEHUE, NTEpEeCeUCHHE, JOOTHEHNUE,



NEPEUUCIATh  BJIEMEHThl MHOXECTB; IPUMEHSATH CBOWCTBA  MHOXKECTB  (C
MCII0JIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmers mpencrtaBieHue o rpaduueckoM MPeCTaBICHUE MHOXKECTB U CBS3EH
MEKly HUMH JIJIs1 ONIUCAHUS MIPOLECCOB U SIBIICHUW, B TOM YMCJIE IIPU PEIICHUU 3a7a4
U3 JIPYrUuX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BnekaTs 1 ipeoOpa3oBbIBaTh HH(MOPMAITHIO, TIPECTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUJAC TAOJUII, quarpaMm, rpaukoB; MPEACTaBIATh JaHHBIC B BUIE
TaOJINII, TUArpaMM, TpaduKoB.

Pemate mpocteiimme 3amaund OpraHU30BaHHBIM TIepeOOpPOM BapUAHTOB, a
TaK)Ke C UCIIOJIb30BAaHMEM KOMOMHATOPHBIX MPABUI M METOIOB.

NmeTh mpenctaBicHUE 00 OMHUCATEIBHBIX XapaKTEPUCTHUKAX IS MacCHBOB
YHCJIOBBIX JJAHHBIX, B TOM YHCJIC CPEIHUC 3HAUCHHUS U MEPhl PACCEUBAHHUS.

HaxoauTh 4acTOTHI 3HAYEHWUW W YaCTOTHI COOBITHS, B TOM YHCJIE TOJIB3YSChH
pe3ysibTaTaMH MPOBEACHHBIX U3MEPEHUN W HAOJIIOICHHUHA (C OMOPOW Ha CIPABOYHYIO
uH(dOpMaIHio).

HaxoauTe BEPOSTHOCTH CIyYalHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM
YKUCJIC B OMNBbITAaX C PaBHOBO3MOXXHBIMH 3JIEMECHTAPHBIMU COOBITUSMH, B CEpPHUAX
UCIIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix ucnbiTanuii bepuymnu.

Nmers mnpencraBieHue O ClAydyalHOM BEJNIMYMHE W O paclpeleieHUH
BEPOSITHOCTEN.

Nmers mnpencraBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
IPUPO/JIC U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

Tematuueckoe IJTAaHUPOBAHUC W KOJIMYCCTBC YaCOB, OTBOJHMMBLIX Ha OCBOCHHC KEI)KI[Oﬁ TCMBI yqe6Horo npeamMcTa

«Matematuka» denepaabHON aganTUPOBAHHOM OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO OOIIETro 0Opa3oBaHMs
oOy4aromuxcs C 3aJep>KKOM TMCUXUYECKOTO Pa3BUTHUS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM paszesioM (eaepanbHOil
paboueil mporpaMMbl yyeOHOro npeamera «MaTtemaThka» o0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOT'O 00ILEro 0Opa30BaHMS.
[Tpu sTom Opranuzaiusi BIpaBe cama BHOCHUTh U3MEHEHHS B COJIEpKAHUE U paclpe/iesieHne Yy4eOHOTO Marepuasa 1o rojaam
oOydeHus, B TOCIEI0BATEIbHOCTh H3YUYCHUS TEM U KOJIMYECTBO YacOB HAa OCBOCHHE KaXJOW TEMBI, OIpeAcICHUE
OpraHu3aIrMoOHHBIX (GopM o0ydeHus U T.1. OOOCHOBAHHOCTD JIAHHBIX U3MEHEHUM OTpe/IesieTCs] BRIOpaHHBIM 00pa30BaTeIbHOM
opranuzanueid YMK, unauBu1yaabHBIMUA TICUXO(PU3UUYECKUMH OCOOCHHOCTIIMU KOHKPETHBIX oOyuatomuxcs ¢ 3I1P, ctenenpro
YCBOEHHOCTH HUMHU YYE€OHBIX TE€M, PEKOMEHAAIMsAMH 10 OTOOpYy W ajanTaiuyd ydeOHOro MaTepuajia 0 MaTeMaTHuKe,
IIPE/ICTABICHHBIMU B [I0CHUTEIBHOM 3aITUCKE.

5 knacc (ne menee 170 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS

4acoB)
HartypaabHble Jecatuunas cucrema cuucieHus. Psja HaTypaibHbIX uuncen. |YdTaTh, 3anucbiBaTh, CPABHUBATHL HATYpAJIbHBIE YHUCIA;
unciaa. leiicrBus ¢ |Hatypanpnbeiii psaa. Yucno 0. HarypanpHele 4ucia Ha|y4acTBOBAaTH B OOCYXKIEHHMH CIOCOOOB YIOPSIOYMBAHUS
HATYPaJbHBIMU KOOp-AMHATHOU MIPSMOHU. CpaBHeHue, OKpYIJICHHUE | YHCETI.
YU CIAMM HaTypaJIbHbIX YUCEL. HN3o00paxkars, KOOPAMHATHYIO IIPAMYIO, OTMe4YaThb 4YuUCIa

(43 u)

Apudpmernueckue JeHCTBUA C HATypaJbHBIMH UHCIIAMHU.
CBoiicTBa HyNsl TNpPH CIOKEHUM U -YMHOXXCHHUH, CBOWCTBA
€IMHHMLBI  Ipu  yMHOXeHuu.  [lepemecturenbHoe
COUETATEIIBHOE  CBOMCTBA  CJOXKEHUS U YMHOXKCHMS,
*pacrpeenTeIbHOE CBOUCTBO YMHOXKEHUS™ 4,

TOYKaMH Ha KOOPAMHATHOW NIPSIMOM, HAXOAUTh KOOPIUHATHI
TOYKH.

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

Hcnoab30BaTh NpaBMJI0 OKPYIJICHHS HATypalbHBIX YHCEI
IpU HEOOXOIMMOCTH € OTIOPOi Ha aJITOPUTM NpaBHJIA.




*Jlenurenn W KpaTHBIE® 4YHCa, pa3joKEHHWE YHCIa Ha
MHOxuTenu. [lenenue ¢ ocratkoMm. IIpocTele M cocTaBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

Hucnossle BEIPAKEHUS; OPAIOK JACHCTBUM.

Pemrenne TeKCTOBBIX 33124 Ha Bce apu(pMeTHIeCKue ACHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BeinoHAThL apudMerudeckue AeHCTBHA C HATypaabHBIMU
YUCJIaMH, BBIYHCJAATH 3HAYCHUS YHUCJIOBBIX BBIPAKEHUM CO
cKoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHHU,
HCNOJb30BATh TEPMHMHOJIOTHIO (OCHOBaHME, I10KA3aTellb),
BBIYUCIATh 3HAYEHHs] CTENEHEeH Ipu HEOOXOAUMOCTH C
BHU3yaJIbHON OIIOPOM.

BhInoTHATL NPUKUAKY U OIEHKY 3HAYCHU YHCIOBBIX
BBIPQ)XCHUI, MpeAaraTb U NPUMEHATh NPUEMBI MPOBEPKHU
BBIYHCIICHU M.

Hcnonp30BaTh MpH BBHIYUCICHUSAX MepPeMecTUTEeNbHOE U
coyeTaTteibHOEe CBOMCTBA  CI0KEHHMS] M YMHOMKEHUs,
*pacnpeejuTesbHOe CBOWCTBO YMHOKEHUs™;
dopmynupoBaTh M TNPUMEHSTH MpaBWia NpPeodpa3oBaHHUS
YHCJIOBBIX BBbIpAKeHU HA OCHOBe CBONCTB
apumMernyecKux JAeicTBMIi NpPH  HEOOXOAMMOCTH €
HanpapJisilonei MoMombIo.

®opMy/JIHpPOBATH ONpeNeJeHus JACIUTENsI U KpaTHOro (c
OTMOpOM Ha aNropuTM TMpaBuia), Ha3bIBATh [JCIUTEIH U
KpaTHBIE YHCJa; Paclmo3HaABATh IPOCTbIE U COCTABHBIE YMCIIA;
(¢hopMyIMpoOBaTH M MPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM NPaBUJIA); NMPHUMEHSATh
AJITOPUTM  PA3JIOKEHUS 4YHUCIA HA IPOCThIE MHOXKHUTEIU;
HaXOJUTh OCTAaTKU OT JEJICHUS U HETIOJIHOE YaCTHOE.
Pacno3naBaTh HCTUHHBIE M JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJbHbIX yucnax, NPUBOJIUTH npuMepbI u
KOHTPIIPUMEDBI, CTPOMTH BBICKA3bIBAHUSA W OTPULAHUSA
BBICKA3bIBAHUI O CBOMCTBAxX HaTypaJbHBIX YHCENl C OMOPOM Ha
oOpaserl.

Pematp TekcTOBBIE 3amaud apu(METHYECKHM CrIocoOoM,
HCMOJIb30BATh 3aBHCUMOCTH MEXIy BEIMYMHAMHU (CKOPOCTH,
BpeMsi, PacCTOSHUE; 1IeHAa, KOJUYECTBO, CTOUMOCTb U JIp.) HpHU
HEOOXOJMMOCTH C HMCIIOJIb30BAaHHEM CIPAaBOYHON MH(OpManuu:
aHAJIM3MPOBATH TEKCT 3a/1a4l, nepeopMyMpoOBaTh YCIOBHE,




H3BJIEKATh HE00X0IUMbIE JTaHHBIE, YCTAHABJIHUBAThH
3aBUCUMOCTH MEXJIYy BEIWYMHAMU TIPU HEOOXOJUMOCTH C
HaIPaBJHAIOLIEN TOMOLIBIO.

MopaenupoBaTh XOJ pEIIECHUS 3aJaud C IOMOINBIO PHUCYHKa,
CXEMBI, TaOIUIIBI.
IIpuBoauTs, pa3duparth
pelmeHnii  TeKCTOBBIX  3ajad
HaIPAaBJIAIONIEH TOMOIIBIO).

C noMompbI0 nMegarora OleHMBaTh IOJIYYCHHBIA pE3yJbTarT,
OCYLIEeCTBJASATHL  CaMOKOHTpOJIb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIMOKHU.

*Pemiate 3a1a4d ¢ NMOMOINBI) Mepedopa BCeX BO3MOMKHBIX
BapMAHTOB™.

3HAKOMHUTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

pasJInYHbIE
(ipu

peHIeHI/ISI, 3aIIMCHU
HEOOXOOUMOCTH C

Harasauasn
reomerpus. Jinnun

HA MJIOCKOCTH
(12 9)

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue IUHBI
OTpE3Ka, METPUYECKHE EAWHULIbBl  W3MEpPEHUs  JIJIUHBI.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa U3 OKpYKHOCTEH.

VYron. Ilpsamoi,
H3mepenue yrios.

OCTPBIM, TYyNMOWM W pa3BEPHYTHIA YIJIBL.

[IpakTuueckas pabora «IlocTpoeHue yriosy».

Pacno3naBatb Ha yepTekax,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MPU  HEOOXOJUMOCTH  TIO
BU3YaJbHOH ONOpE): TOUKY, HPAMYI, OTPE30K, JIyd, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPUMeEPBI OOBEKTOB PEATBHOTO
MHUpa, UMEUMX (OpMy HM3YYEHHBIX (QUIYp, OLEHHBATh WX
JIMHEHBIE Pa3MEPBI.

Hcnonb3oBaTh IMHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOCHUS U U3MEPEHMS: M3MePATH JUIMHY OTPE3Ka, BEIUUUHY
yIyia; CTPOMTHb OTPE30K 3aJaHHOM MJIMHBI, YroJl, 3aJaHHOU
BEJIMYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHBIE OTPE3KU, CTPOUTH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

N300paxkarh KOHUIypallMM TIeOoMeTpUYecKUX Guryp us
OTpPE3KOB, OKDPYKHOCTEHM, MX 4YacTeii Ha HEIMHOBAaHHOM U
KJIeT4aToil Oymare; mpeasiaraTb, ONMHCHIBATH M 00CYXKIATh
€roco0bl, aJropuTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3naBath u M300paxkaTh Ha HEJIIMHOBAHHOM U KJIETYATOU

PUCYHKAX, ONHMCBIBATD,




Oymare mnpsMOH, OCTpBI, TymnoH, pPa3BEPHYTHIA  YIJIbI;
CPaBHHUBATD YIJIbL.

BbI4ucasATh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonumMaTe ¥ HCHOAB30BATH NPH  peLICHUM  3a7a4

3aBUCUMOCTH MCXKAY CANMHUIIAMU MeTpI/I‘-IeCKOI\/JI CUCTCMBbI MCD,
3HAKOMUTBLCHA C HCMCTPUICCKUMU CUCTCMAaMH MCP; BbhIpaxKaThb

JUIMHY B Pa3IUYHBIX  CAWHHUIIAX  HM3MEPCHHS  IPHU
HEOOXOJMMOCTH C OTIOPOM Ha CIIPABOUYHYIO MH(POPMAIIHIO.
HccaenoBarp  Gurypsl W KOHQUTYypaluu,  HCIHOJB3YS

M (poBbIE peCypCHI.

OOBLIKHOBEHHbBIE
npoou
(48 u)

Hpo6s. IlpaBunbHble W HempaBwibHble Apodu. OCHOBHOE
CBOMCTBO poOu. CpaBHEHUE IpOOEi.

CrnosxeHre U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmernianHas
Ipo0b. YMHOXEHHME U JIeJieHHe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-O0paTHBIE IPOOH.

Pemienne TexcToBBIX 3amad, coaeprkammx apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3alMCH MAaTEMAaTUUYECKUX BBIPAXKEHUHN U
MPEJI0KEHUMN.

MopenupoBath B Tpaduyeckoil, mnpeameTHon ¢dopme, C
MOMOIIIFI0 KOMIIBIOTEpA TIOHSATHS W CBOMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATHL OOBIKHOBEHHbIE IPOOH,
npeaIaraTh U 00Cy:KIaTh CMOCOOBI YIIOPSA0OUMBAHUS IpOOeii.
N3o6paxkarh  OObIKHOBEHHBbIE  JpoOM  TOYKaMH  Ha
KOOPJAMHATHOW  NIPSIMOM;  MCMOJIb30BaTh  KOOPJIMHATHYIO
MPSIMYIO IS CPAaBHEHHS APOOCH.

DopMyJHPOBATH, 3aNIMCHIBATH ¢ NMOMOIIbLI0 OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOW JpoOM ¢ OMOPOH Ha MPaBHIO;
HCNO0JIL30BaTh OCHOBHOE CBOMCTBO ApoOu uis *cokparieHus
npobeil u mnpuBeAeHHs poOM K HOBOMY 3HaMEHATENl0 B
MPOCTEHIINX CIydasx™.

IpeacraBasaTh 10 o00pa3ly CMENIaHHYIO JApoOb B BHIE
HENPAaBUJIBHOM ¥  BBLAETATh I[ENyI0 YacTh 4YHclIa U3
HENPaBUILHOU TPOOH.

BoinoaHATh apudgMeTnUecKue JelcTBUs C 0OBIKHOBEHHBIMU
IpoOsiMM B TPOCTBIX CIydasix; NPHMEHATh CBOWCTBa
apuMeTUIeCcKux neicTBuit TUIs paloHaIM3auu
BBIYHCIICHUM.

BpInOoTHATHL NPUKHMIKY U OLEHKY DPE3yIbTaTa BBIYUCICHUN;
npeaiaratb u IpMMeHsTh NPUEMBI IPOBEPKH BBIUNCIICHUN.
IMpoBoauTh HCceROBaHUS CBOWCTB Jpo0Oeid, omupasch Ha




YHUCJIOBBbIE JKCIIEPUMEHTHI (B TOM UHUCIE C
KOMIIbIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,
NMPUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI.

Pematp mpocTediMe TEKCTOBBIE 3a/aud, COJIEprKallue
JIpoOHbBIC JaHHBIC, M 3a7a4d HA *HAXOXXJCHHE YaCTH IEJIOTO U
LIEJIOTO TI0 €r0 YacCTH; BbISBJATH X CXOACTBA U Pa3JIMUHA™.
MopaenupoBaTh XOJ pEIIEHUS 3aJaud C MOMOINBIO PHUCYHKa,
CXEMBI, TaOIUIEL.

IIpuBoauTH, pa3dupaThb, OLEHMBATH PA3JIUYHBIC PELICHHUS,
3alUCH PENICHU TEKCTOBBIX 3a7a4 MpH HEOOXOJUMOCTH C
HaIPaBJISOMIEH TOMOIIBIO.

C noMoIbI0 Teaarora ONMEeHUBATh IOJYYCHHBIN pe3yJbTar,

IIOMOIIBIO

OCYLIECTBJSATHh  CaMOKOHTpOJIb,  IPOBepsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIMOKHU.
3HAKOMHUTHCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasanast MHOrOyroJapHUKH. YeTbIpEXYroJIbHUK, NIpSAMOYIOJIbHUK, | Pacmo3HaBaTh, u300paskaTb C [OMOIUBIO  YEPTEKHBIX

reoMeTpus. KBajpar. UHCTPYMEHTOB M OT pPYyKH, MOJEIUpOBaTh U3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOT'OYT OJIbHUKH.

(10 4.) IIiowaps U NEpUMETp IPAMOYFOJIbHUKA M MHOIOYTOJBHHKOB, IpuBoauTh, MpuMepbl 0OBEKTOB PEaJbHOTO MHpPA, WMEIOIINX
COCTABIIEHHBIX M3 TPAMOYTOTHHUKOB, eIMHHIB H3Mepenus | POPMY — MHOTOYrombHHKa, NpAMOYTOJIbHUKA, - KBallpatd,
rtomazu. [TepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLeHUBATH UX JINHEHHBIE pa3MepBbI.

BuluucasTh: NEpUMETp TPEYroJbHUKA, MPSMOYrOJIbHHUKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C OTIOPOI Ha AITOPUTM YUEOHBIX JEHCTBUI).
H3o06paxkarb OCTPOYT'OJIbHBIE, IPSIMOYTOJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CtponThb Ha KiIeT4aToi Oymare KBaJIpaT M HPSMOYTOJIbHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBatb cBOMCTBA NPSAMOYTOJbHUKA, KBajgpara IIYyTEM
HKCIIEPUMEHTA, HaOIIOAEHUs, H3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U IPSAMOYIOJIbHUKA.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUSA O




MHOT'OYI'OJIbHUKAX, IPUBOAUTH NPUMePbI U KOHTPIPUMEPBIL.
HccnenoBath 3aBUCUMOCTB IUIOIIAIU KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnosib30BaTh CBOMCTBA KBAJPAaTHOM CETKH JUIS ITOCTPOEHUS
¢uryp;  pa3domBaTh  IpPSIMOYrOJBHUK  Ha  KBaJparhl,
TPEYrOJIbHUKU; COCTaBJATH (UIYpbl U3  KBAaApaTroB U
IOPSIMOYTOJIBHUKOB M HAaxXoJAWTh HX IUIOIIa/b, pa30uUBaTh
¢Gurypbsl Ha NOpPSIMOYTOJIBHUKM M KBaJpaThl U HaXOOUTh HX
ioniaapb (Ipyu HeoOXOJMMOCTH C HANPaBJISIONIEH TOMOIIBIO).
BoipaxaTrh BeIMYMHY IUJIOIIAAM B Pa3IMUHBIX €IMHUIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, MCMOJIb30BaTh
3aBHCMMOCTH MEXIY METPUUECKHMHU €IMHUIAMH H3MEpEeHUs
Ioaad NpU HEOOXOJAMMOCTH C ONOPOH Ha CIPAaBOYHYIO
UH(pOpPMALHIO.

3HaKOMHMTBCS € MpUMepaMU TPUMEHEHUsl IUIONIAId U
nepuMeTpa B MPAaKTUYECKUX CUTyanusx. Pemarb 3agadym u3
peaNbHOM KU3HH, MPU HEOOXOAUMOCTH C OTIOPOM HA AJTOPUTM
IIpaBUIa, 00CYKAaTh Pa3JIHYHbIE CIIOCOOBI PEIICHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

Jecsatnynas 3amuch apooeit. CpaBHEHUE AECITHYHBIX TpOOeH.

JIeHCTBHS C TeCATUIHBIMU ApoOsiMu. OKPYIIICHHE TECATUIHBIX
npoOei.

Pemienne TekCTOBBIX 3ajad, cojepkammx apoou. OCHOBHBIC
3a/1a4u Ha JpoOH.

IIpencraBiasiTh JECATHYHYIO IpoOb B BUAEC OOBIKHOBEHHOM,
YUTaTh W 3aNMChIBATh, CPaBHHUBATH JICCSATUYHbBIE ApOOH,
npeajaratb M 00Cy:KIaThb CHOCOOBI  YIOPSIOYMBAHUSA
JECSITUUHBIX APOOEH.

H3o6paxkarh aecaTUYHbIC APOOM TOUYKAMH Ha KOOPIUMHATHOMN
MPSMOM.

BoISIBAAATH CXOACTBA M Pa3JIMYUsi [PABUIT apHU(PMETHUYECKUX
JEUCTBUM C HATypaJbHbIMM 4YHCIAMH M JECITUYHBIMU
Ipo0OsiMU, TTOCJIe COBMECTHOTO aHAIN3a.

BbImoHATH apuMeTHyecKue JeHCTBUS C JIECATHUYHBIMHU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yibTaTa
BBIYHCIICHUM.

I[pumensith cBoiicTBa apupMeTHYECKUX JAEHUCTBUHM Ui
panMoHaNM3alUH BEIYUCICHHI.

[IpuMeHsTH PABUJIO OKPYIJIEHUS JECATUYHBIX IpoOei, mpu




HEOOXOJUMOCTH C BU3yaJbHON OTIOPOH.

IMpoBoauTh MCCJIEAOBAHUS CBOMCTB JIECATUYHBIX ApoOeid,
ONUpasiCh Ha YHCIOBBIE DJKCHEPUMEHTHI (B TOM 4YHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,

NMPpUBOAUTH NMpUMEpPbI u KOHTPIIPUMCEPHI, CTPOUTDH
BbBICKa3bIBAHUA 1 OTPULIAHUA BBICKA3bIBAHHIA.
Pemarn HpOCTGfIHIHG TCKCTOBBIC 3ada4ud, COJACpIKAIIUC

JIpoOHbIE JaHHBIC, U Ha *HAXOXXJIEHWE YaCTH IIEJIOTO U IEJIO0T0
10 €T0 YacTU™; BBISIBJIATH UX CXOACTBA U Pa3INYHUsl.
MoaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIBI PUCYHKA,
cxeMbl, Tabmuipl. Pa30uparh pa3ivuHbIe pELICHUs, 3aIUCH
pELICHHI TEKCTOBBIX 3a7ad4.

OnepupoBaTh JpOOHBIMU YHCIIaMU B pPEaJbHBIX KU3HEHHBIX

CUTYaIUsX.
C noMombI0 megarora OleHMBATh TOJTYYCHHBIA pE3yJbTarT,
OCYLIEeCTBJSATHh  CaMOKOHTPOJIb,  IIPOBEpsii  OTBET  Ha

COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIINOKHU.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS apUPMETHKI

Harassgnas
reoMeTpus.
Tena u purypsol
B IIPOCTPAHCTBE
(9 9)

*Muororpanuuku. M3o0paxkeHne MHOTOrpaHHUKOB. Mopaenu
MIPOCTPAHCTBEHHBIX TEII.

[IpsiMoyronpHBIA Mapasuienenuren, Kyo. Pa3Béprku kyba u
napajuiesienunesa.
O0bEM Kyba, MPAMOYTOJIBLHOTO Tapayienenuneaa’™.

Pacno3zHaBaTh Ha 4epTeskaX, PUCYHKAaX, B OKpY:KalolleMm
MHpe IPSIMOYTOJIbHBIN Mapaienenumnes, Ky0, MHOTOTpaHHHUKH,
ONUCHIBATh, MCHOJb3yS TEPMHUHOJIOTHIO, OLEHHBATH
JMHEIHBIE pa3Mephbl.

I[IpuBoauTH MpUMepPBI 0OBEKTOB PeaTbHOr0 MUpPA, UMEIOIIUX
dbopMy MHOTOTpaHHHMKA, MPSIMOYTOJBHOTO Mapaljiesenumnesa,

Ky0a.
H306paxkarh Ky0 Ha KIeTyaToi Oymare.
HccaenoBath cBoOiicTBa KyOa, IPSMOYTOJIBHOTO

napaJuiesienuea, MHOTOTPAHHUKOB, MCIOJb3Ys MOJCTH IMPH
HEOOXOIMMOCTH C HAIPABJISIONICH TOMOIIIBIO.

PacnosHaBath,  Pa3BEPTKH Kyda ¥ HapaUielienuIe/a.
MopaenupoBars KyO W mapajuienenurnes] u3 OymMaru u mMpoYux
MaTepuasoB, o 00pasiry.




HaxoauTs u3MEpeHMs], BBIYMCIAATH IUIOLIAJb OBEPXHOCTH;
00BEM Kyba, MPSMOYTOJIHHOTO MapaUieNieuIie/ia ¢ OMopol Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00BéMa Kyba OT JUTHHEI ero pedpa.

Ha0sogath ¥ NpPOBOAUTH AHAJOTHM MEXKJIY IOHATHAMU
101U U 00bEMa, IEpUMeTpa U IJIOLIa 11 TOBEPXHOCTH.
Pacno3HaBaTh, HCTHHHBIE M JIOKHBIE BBICKAa3bIBAaHUSA O
MHOTOI'PAaHHUKAX, MPHUBOAUTH MPUMEPbI U KOHTPIPUMEPHI.
Pemathb 3a1auu U3 peanbHON KU3HU.

IloBTOpEHuUe
1 00001ICHHE
(10 u.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kjacca,
0000111eHE 3HAHUHA.

BeryucasTe 3HAYCHUS BBIPAKECHU, coaepKaIux
HaTypajdbHbIE YHCA, OOBIKHOBEHHBIE W JIECATUYHBIC IPoOH,
BBITIOJTHATH TMPE0Opa30oBaHUs YHUCEN TPU HEOOXOIUMOCTH C
HaIPaBJISAONIEH TOMOIIBIO.

BopiOupaTth,  cnmocod CpaBHEHHsS  4YHCE,  BBIYHMCIICHHM,
NPUMEHATH CBOWCTBA apu(MeTHUYEeCKUX ACUCTBHM  uIs
panMoOHANN3alUH BBIYMCICHUI.

OcyumecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JIEHCTBUA U
CaMOIIPOBEPKY PE3YJIbTATA BBIUNCICHUM.

Pemiate mpocreiilime 3amauM U3 pPEWIbHOW  KU3HH,
NPUMEHATh MATEeMATHYeCKHe 3HAHMA [l PELICHUS 3a1a4 U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemars mnpocreiiiime 3agaum
CPAaBHUBATH  CIOCOOBI  PELICHUSA
PanMoOHAJBLHBIH CIIOCO0.

crnocodamu,
BbIOUPATH

Pa3HBIMHU
3a/a4u,

6 kaacc (e menee 170 u)

Ha3Baumue
pa3aeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCsl




HarypajbHbie

qucjaa
(30 1)

Apudpmernueckue JNeNCTBUS C MHOT'O3HAaYHBIMU
HaTypaJIbHBIMU 4HciIaMH. YHCIOBBIE BBIPAXKEHUS, HOPAIOK
NeNCTBUM, ncnoyib30BaHue cKoOOK. OKpyrieHne HaTypalbHbIX
qucell.

Jenutenu u KpaTHbIC YMCia; *HAUOOJBIINN OOIIMMA JAETUTETH
Y HauMEHbIlee 001Iee KpaTHoe™.

PaznokeHne uwncima Ha MPOCTBIE MHOMXKUTENH. JlemMMOCTh
CYMMBI U NPOU3BeCHUs. JleIeHre ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a/1a4.

BeinoyHATs, apudMeTrnyeckue JeMCTBHSI ¢ MHOTIO3HAYHBIMU
HaTypaJIbHBIMU 4YHCJIAaMH, HAXOAHUTh 3HAYEHUs] YHUCIIOBBIX
BBIPQXCHUI CO CKOOKaMH U 6e3 CKOOOK; BHIYUCIATH 3HAYEHU s
BBIPAYKEHUI, COZepKAILUX CTEIIECHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYEHUH YHCIIOBBIX
BBIP@KCHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh MpU  BBIYUCICHUSAX MEepPeMeCTUTENbHOE U
coyerarejilbHOe CBOWCTBA CJIOKEHMSI M  YMHOXKEHHS,
*pacnpeaeuTe/]bHOEe CBOWCTBO YMHOKEHUSI OTHOCUTEIbHO
CJI0’KeHUs™, CBOMCTBA apuMeTHYeCKUX AelCTBUH.
HccnenoBath  4YUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJAUTH
YHUCIIOBBIE SKCIIEPUMEHTHI.

®opmyUpoBaTh OMNpeJeJieHUusl [JCINTENsT W KPaTHOro,
HauOoJbIIero OOIIEero JeIuTeNss M HAaUMEHBIIEro oOLIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEI; HCIOJb30BaTh 3TU
MOHSTHSI IPU pELIeHUH 3a/1a4 (IIpH HEOOXOIMMOCTH € OTIOPOM Ha
AITOPUTM TIPABUIIA).

[IpuMeHsITH AJITOPUTMbI BBIUUCIIEHUS HAUOOJIBIIErO OOILIEro
JENUTeNs] M HAaUMEHBIIEro OOIIero KpaTHOTO MABYX YHCET,
QITOPUTM PA3JIOKEHUS YHUCIIa Ha MPOCThIE MHOKHUTEIH.
HccnenoBarh cBOMCTBA JCIMMOCTA CyMMBI M IIPOU3BEIEHUS
YHCeJl ¢ ONOPOU Ha BOIIPOCHBIN TIaH.

I[IpuBoauTHL NpUMepbI 4YHCEN C 3aJaHHBIMM CBOWMCTBAMH,
pacno3HaBaTh BepHble M HeBepHble YTBEPKICHHUSI O
CBOMCTBaxX 4HCEJ, ONPOBEPrarb HEBEPHBIC YTBEPXKICHUA C
MOMOIIBIO0 KOHTPIIPUMEPOB.

KoncTpyupoBars  MaTemMaTH4ecKHe  MpeII0KeHUS]  C
MOMOIIBIO CBSI30K «H», KU, «ECIH. .., TO...» [0 00pasiry.
PemiaTh TEKCTOBBIE 3a/1a4U, BKIFOYAIOIINE NOHATHUS JEIUMOCTH,
apu(MeTHYECKUM CIocoOOM, HCHOJIb30BaTh Mepedbop Bcex
BO3MOXHBIX BAPUAHTOB C ONIOPOM Ha BOIIPOCHBIH IIJIaH.
MopaenupoBaTth XOJ pEIICHHs 3aladd C MOMOLIbIO PHCYHKa,
CXEMBbl, TaOJIHIIBI.

[IpuBoaNTH, pa3bupaTh, OLIEHHBATh Pa3jHYHbIE PelIeHus,




3alHCH PpPelleHMii TEeKCTOBBIX 3a/a4 C HalpaBJsIoIen
HOMOILBIO.

Kputnueckn oneHuBaTh NMOJYy4YeHHbIH pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYHIECTBJSITH CAMOKOHTPOJIb, NPOBepsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*TlepnienaukynspHble npsMble. [lapamiensablie npaMbie™.

Paccrostnue Mexay AByMs TOYKaMH, OT TOYKHM 1O MPSMOI,
JUTMHA ITyTH HA KBAIPATHOM CETKE.
*TIpuMepsl MPSIMBIX B IPOCTPAHCTBE™.

Pacno3naBaTth Ha uepTexkax, PUCYHKAX CJIydyald B3aWMHOTO
pAacIoIoKeHus IBYX MPSIMBIX.

HN300paxarh ¢ 1NOMONIbI0O YEPTEKHBIX HMHCTPYMEHTOB
KJIeT4yaTo OyMare JBe TIepeceKarolrecss TMpsMble, JIBE
HapaJuIeNIbHbIE IIPSAMBIE, CTPOUTH IIPAMYIO, HEPIEHIUKYIIAPHYIO
JTAHHOM.

IIpuBoauTs NnpuMepbl [apaIeIbHOCTH 51
HNEPIEHIUKYIAPHOCTH MIPSIMBIX B IIPOCTPAHCTBE.

Pacno3znaBarr B MHOT'OYT'OJIbHUKAaX TIEPINECHAUKYIAPHBIC U
napajuieiabHble  CTOpoHbl. M300paxkaTh MHOTOYI'OJIBHUKH C
napauieIbHBIMU, TEPIEHIUKYISIPHBIMUA CTOPOHAMU IO 00pasily.
HaxoauTh paccTosiHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
NpsSMOM, JUIMHY IYTH Ha KBaJpaTHOM CETKE, B TOM YHUCIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI.

Apobdu
(32 4)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE€  CBOMCTBO  JpoOH,
cokpaieHue apooeit. CpaBHEHHE U YIOPSI0YMBAaHUE IPOOEH.
JlecsiTHUHBIC IPOOH M METPHYECKAs CUCTEMA Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenue. JlemeHue B JaHHOM OTHOIIGHMH. *Macmra0?,
MIPOITOPIIHSL.

[TonsiTrie mpoleHTa. BhIuMciieHHe MpOLeHTa OT BEIWYHHBI U
BEITUYMHBI 110 €€ MPOIICHTY.

PerieHne TeKCTOBBIX 3aj1a4, COACPIKALIUX IPOOU U MPOLIEHTHI.
IIpakTuyeckas pabora «OTHOILIECHUE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHHUBATh W YNOPSIAOYMBATH JPOOH, BBIOHPATH CHOCOD
cpaBHEHHUS JIpoOei.

IIpeacraBiasitb JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
IpoOelt 1 OOBIKHOBEHHBIE B BUJE AECATHUYHBIX, UCMOJIb30BATh
IKBHBAJICHTHBbIE TNPEICTABJIEHHsI JPOOHBIX 4YHMCET MpPH HX
CpPaBHEHHMH, TIPU BBIYUCICHHUSAX (IpU HEOOXOAMMOCTU C
HAIPABIIAIONIEH TOMOIIIBIO).

Hcnoan3oBaTh JeCATUYHBIE JApoOM TNpU IMpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOUN CUCTEME MED.

BoInoansaTh apupmernyeckne AeiicTBHSA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

Beruncasars 3HAYEHUS BBIPAKEHU, COJIeprKaIInX
OOBIKHOBEHHBIE =~ M JIECATUYHblE  JpoOH,  BBINOJHATH




npeoOpa3oBanusi JpobOeil, BBHIOHPATh CHOCOO, NPHUMEHSATH
CBOICTBA apU(PMETHYCCKUX ICHCTBHIA I pallMOHATU3ALUU
BBIYHCIICHUM.

CocTaB/ATh OTHONICHUS W TPONOPIUHU, HAXOAMTH OTHOIICHHE
BEJINYMH, JIEJUTh BEJMYUHY B JAHHOM OTHOILIEHHH.

HaxoauTh 3KCIEPUMEHTAIBHBIM MYTEM OTHOLICHUE JJIMHBI
OKpY)XKHOCTH K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

HaxoauTs Macmrad 1uiaHa, KapThl U BBIYUCIATH PacCTOSHUS,
MCIOJIb3YS MaclITad ¢ ONOPON Ha AITOPUTM Y4E€OHBIX AEHCTBUM.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHOTPeOIsATh 000pOTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh MPOLEHTH B ApOOIX U
JpoOH B MPOLIEHTaX, OTHOLIIEHUE BYX BEJIUYUH B MPOIIEHTAX.
BbIYMCJIATH IPOLEHT OT YHCIIA U YUCIIO 110 €r0 MPOLIEHTY.
OxpyrasaTe JpoOU U TPOLEHTHI, HAXOIUTh MPUOIUKEHUS
yHucesl NMpU HEOOXOTUMOCTH C HCHOJIB30BAHUEM BU3YaJIbHON
OTIOPBI.

Pemats 3agayM Ha 4acTH, MPOLEHTHI, IPONOPLUUH, HA
HaxoXXJIeHHWEe JpoOu (TPOIEHTa) OT BEIMYUHBI M BEIMYUHBI 110 €€
npobu (mporeHty), npobu (MpoIeHTa), KOTOPBI COCTaBIISICT
oxHa BemuuuHa or  gpyrod. IlpmBoauTh, pa3z0dmpars,
OIleHMBATh PA3JIMYHBIC PEIICHUS, 3alIUCH PEIICHUN TEKCTOBBIX
3a[a4 [py HEOOXOAUMOCTH C HAIIPABJIAIOINIEH TTOMOIIBIO.
M3Baekars uHpOpMamuo0 U3 TAOMUIl U JUArpaMM,
UHTEPIPETUPOBATH TaOJINYHbIC JaHHBbIE, OTIPENEIATh
HauOoJIbIlIee U HAMMEHbIIIEEe U3 MPECTABICHHBIX JaHHBIX.

Harasiqnas
reoMeTpus.
Cummerpus
(6 9)

*QOceBast cummetpus. LleHTpanpHas cuMMeTpHs.

[TocTpoeHre cMuMMETPUUHBIX QUTYP.
CummeTpus B IpOCTpaHCTBE™.

Pacno3naBaTh Ha yepTexax U U300pakeHUsIX, H300paxkaTh OT
PYKH, CTPOMTH C IOMOILBIO MHCTPYMEHTOB (urypy (0Tpesox,
JOMaHyl0, TPEYrOJbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTbH),
CUMMETPUYHYIO JAHHOW OTHOCHUTEIBHO IMPSAMOM, TOYKH C
HaIPaBJIAOLIEH TOMOILBIO.

HaxoauTs mpuMepbl CUMMETPUH B OKPYXKAIOLIEM MUPE.
MopeaupoBare U3 Oymaru 1Be (UIYpbI, CHUMMETPUYHbIC




OTHOCHUTEIIBHO IPAMOM; KOHCTPYHPOBATHh I'€OMETPUYECKUE
KOH(UTYpallH, UCIIOJIb3Ysl CBOMCTBO CHMMETPHUH, B TOM YHCIIE
C TMOMOUIbI0 HHU(POBBIX PECYpPCOB C ONOPOH Ha alrOpUTM
y4eOHBIX JIEHCTBUM.

Bripaxenus
¢ OykBamu
(64)

[TpumeHenne OyKB IJIs 3aIIMCH MAaTEMAaTHICCKUX BBIPAXKCHUH U
npeaioxkeHnd.  *ByKBEHHbIE  BBIPAXKEHHUS W YHUCIOBBIC
MOJICTAHOBKU ™.

bykBenubie paBEHCTBA, HaXO0XJICHHUE HEU3BECTHOTO
KOMIIOHEHTa. DOpMyIIbI.

Hcnoab3oBaTh OYKBBI Il 0003HAUEHUS YUCEI, MPHU 3alHUCU
MaTeMaTHYeCKUX  YTBEPXKJICHHH, COCTAaBISATh  OyKBEHHBIC
BBIPAYKEHUS 10 YCIOBHIO 33a4H.

HccnenoBath  HECIOXKHBIE  YUCIIOBBIE  3aKOHOMEPHOCTH,
MCI0JIb30BaTh OYKBBI JJIsl UX 3alHCH.

BoluncasaTh 4KMCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAKEHUS MpU
3aJJaHHBIX 3HAUYEHUSAX OYyKB C OMOPON Ha alTOPUTM Y4eOHBIX
JIEACTBHM.

3anuceiBaTh ¢opmyinbi: nepuMerpa U TUTOTIA/IA
NpsIMOYTOJIbHMKA, KBaJpaTa; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYra; BHINOJHATH BHIMHCJIEHHS 110 3TUM (OopMyJiaM.
CocTaBasTh (opMYyJibl, BBIPAKAIOIUE 3aBUCUMOCTH MEXAY
BEJIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO,
CTOUMOCTB; TPOU3BOJUTEIBLHOCTb, BpeMs, OOBEM pabOTHI;
BBINOJIHATH BBIYMCICHUS IO 3TUM (POpMYIIaM.

HaxoauTh  HEU3BECTHBII  KOMIIOHEHT  apHU(pPMETHYECKOTOo
IEUCTBUSL.

Harasanas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 q)

YeThIpEXYyroyibHUK, MIPUMEPbI YEThIPEXYTOJILHUKOB.
[IpsimoyronpHUK, KBaapar: CBOWMCTBA  CTOPOH,  VIJIOB,
nuaroHaiei.

I/ISMepeHI/Ie YIJIOB. Bunas: TPEYTrOJIbHUKOB.

[Tepumerp MmHOroyrompHuka. [lmomane ¢urypsr. dopmysst
nepuMeTpa W IUIOMaad NPSMOYroibHUKa. [IpubmmkéHnoe
U3MEepEeHue momanu puryp.

*TIpaxTuueckas padota «[lnomane kpyra»™.

M300pakaTh Ha HEJIMHOBAHHOW U KieT4aTod Oymare c
UCIIOJIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3aJJaHHBIMU CBOWCTBaMHM: c
napajjielbHbIMU, MEPIEeHANKYISAPHBIMU, PaBHBIMU CTOPOHAMH,
OpSAMBIMM  yrJlaMM W JIp., PaBHOOEAPEHHBIM TpPEeyrojbHUK.
IIpeanaratsb u 00Cyk1aTh COCO0bI, AJITOPUTMBI IOCTPOEHUSL.
HccienoBarb,  HCIOJB3YS  SKCIEPUMEHT,  HaOJIOJEHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYIOJbHUKA, KBaJapara,
pa3buBaTh Ha TPEYTOJBHUKH C OTIOPOI HA BOIIPOCHBIH IJIaH.

O00CHOBBIBATH, ONPOBEPraTrb C INOMOLIBIO KOHTPIPUMEPOB
YTIBEP)KJICHUS O NPSMOYTOJIbHUKE, KBajpaTe, pacmno3HaBaTh




BEPHBIE U HEBEPHBIE YTBEPKACHUS.
HN3mepaTh U CTPOUTH C MOMOILBIO TPAHCIOPTUPA YIJIBI, B TOM
YHUCJI€ B MHOTOYIOJIbHUKE, CPABHMBATh YIJIbl; Pacno3HaBaTh
OCTpBbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBars, H300pakKaTh OCTPOYTOJIbHBIMN,
IIPSAMOYTOJIBHBIM, TYIOYTOJIBHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUN  TPEYroJbHUKU (IpU HEOOXOJUMOCTU C
WCIIOJIH30BAaHNEM BU3YAJILHOW OTIOPHI).

BouruucasTe MIEPUMETP MHOT'OYT'OJIbHUKA, IJIOIIAdb
MHOTOYTOJIbHUKA Pa30MEHUEM Ha MPSAMOYTrOJIbHUKH, HA PABHBIC
GuUrypnl, HUCHOJI30BATh METPUUYECKUE CIUHUIBI HU3MEPEHUs
JUTMHBI | TIIOMIAIU C OTIOPOM HA aJTOPUTM yUEOHBIX ACHCTBUH.
Hcnosb30BaTh NPUOIMAKEHHOE H3MEPEeHUe JUIMH U IUIOIAnei
Ha KJeTd4arod Oymare, TPUOMMKEHHOE W3MEPEHHUE [THHBI
OKPY>KHOCTH, TIOIIAAN KPyra.

Monoxurenbubie u |Llenple  umcma.  *Mopayns  uucna,  reomerpuueckas | [IpuBOAMTHL NpHMepbl HCIONL30BAHUA B PEATbHON KM3HH
OTpHIATeJbHbIe | HHTEPIPETALHs MOLY/Is. UHCIOBbIE TPOMEKYTKH ™, TIOJI0KUTENBHBIX M OTPHIATENbHBIX YHCE.
qucia TlonoKHTeNMbHbE 1 OTpHIATENbHBE wcma.  Cpaprerme | A300PakaTh LENbIC YUCIA, TONOKHTEILHBIC 1 OTPHIATETHHBIC
(40 1) MOJIOKUTENBHEIX U OTPULATENBHBIX uucel. Apudmernyeckue | M@  TOYKaMH  Ha  9HCIOBOM  HPSIMOH,  MCHOJIBL30BATH
JEHCTBHUSA C TIOJOKUTEIBHBIMU U OTPULIATENBHBIMY yncaamy. | (MCIOBYIO IPAMYIO JUIS CPABHCHHA HUCEIL.
Pelwelne TeKCTOBbIX 3a1a. IpuMeHsATL NPaBHJIA CPABHEHUS, YIOPAJ0YMBATH LEJIbIE
yHclia; *HaxoAuTh MOIYJb Yucaa™.
®opMyIMPOBATH MPABHJIA BHIUKMCICHUS C TI0JI0KUTEILHBIMU U
OTpHLIATEIBLHBIMU YUCIAMM, HAXOAMThL 3HAYEHHS] YMCIOBBIX
BBLIPAKCHMIA, COJIepIKaILHX neicTBus
C TMOJOXKUTENbHBIMH M OTPMLATENbHBIMHM YMCIAMH  HpH
HEOOXOIMMOCTH C OHOPOH HA aJITOPUTM IIPaBUIIA.
IIpuMeHATL CBOMCTBA CIOXKEHUS ¥ yMHOXKEHMS  UIs
IpeoOpa3oBaHys CyMM M IIPOU3BEICHUIA.
MNpeacrapaenue | [IpsAMOyronbHas  CUCTEMa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATh H HJUIIOCTPHPOBATHL MOHSITHE MPAMOYIOJIHHOM
JIAHHBIX KoopuHaThl TOUKH Ha IIOCKOCTH, a0CLEcca U OpAHHATA. CHCTEMBl  KOOPAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 1) CTon6uaThie M KPYroBble UATPAMMBL. TEPMHHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOMN MIIOCKOCTH TOYKH M




[Ipaktuyeckas padora «IlocTpoenue quarpamMmy.
Pemrenne  TEkCTOBBIX  3aja4,  COAEpXKAIMX  JaHHBIC,
MPEJCTAaBJICHHbIE B TAOIMIIAX U HA TUArpaMMax.

¢urypsl 1o 3aJaHHBIM KOOpIMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.

Yurath cTon04arsle U KpPYroBbI€ Jarpammbl;
HHTEepNpeTHPOBATH JTaHHBIE; CTPOMTH cTos04arTele
JarpamMMBbl.

Hcnoab3oBath WH(pOPMANNIO, NPEACTABICHHYIO B Tabauuax,
Ha auarpamMmax mid peIICHHUA TCKCTOBBIX 3aJad W 3aJad U3
pEATBHOM )KU3HH.

Harasignasn
reoMeTpus.
Durypbl

B MIPOCTPAHCTBE
99

*TIpsaMoOyrosIbHBIN Napajuienenunen, Kyo, npusma, nTupaMmua,
KOHYC, IwmHAp, Mmap u  cdepa. H3obpaxenue
MIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, IMJIMHAPA U KOHYCA.

[IpakTnueckas pabora «Co3znanne Mozeen
MPOCTPAHCTBEHHBIX (DUTYPY.

[Tonsatue o0bEMa; eawHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIBHOTO Tapajuieienumnena, Kyoa, GopMymnsl 00béMa™.

Pacno3sHaBaTh Ha  YepTeXax, pHUCYHKaX, OMHUCHIBATH
nUpamMuy, MpU3My, MUIHHIP, KOHYC, IIap, H300paskaTh UX OT
PYKH, MOJEJIHPOBATH U3 OyMaru, MIacTUJIMHA, POBOJIOKH H JP.
¢ HampasJisitoled nomonibio. [IpuBoAUTL MpUMeEpPBbI 0OHEKTOB
OKPYKAIOIIEro MUpPa, IMEIONTNX (OPMBI Ha3BAaHHBIX TEI.
Hcnonb30BaTh TEPMHHOJIOTHMIO: BeEpIIMHA, pedpo, TpaHsb,
OCHOBaHHE, BBICOTA, PAINYC M THAMETp, pa3BEPTKa.

M3yuaTh, UCHIONB3Ysl SKCIIEPUMEHT, HaOIIOACHUE, U3MEpPEHUE,
MOJICIUPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U OMHCHIBATH
CBOWCTBA HA3BaHHBIX TEJl, BBHISIBJSITH CXOACTBA M Pa3HYMS:
MEX1y MUPaMHUI0N U IPU3MON; MEXTY IIMJIMHIPOM, KOHYCOM U
HIapOM.

Pacno3naBaTh pa3BEPTKU Napajienenunena, Kyba, MpHU3MBbl,
NUpaMubl, KOHyca, WINHAPA; KOHCTPYHPOBATH JaHHbIE Tela
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIM C HamlpaBJsoLIeH
MTOMOIIKIO.

Co3xaBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OMIOPOi Ha aJrOpUTM Y4eOHBIX
NIEUCTBUIA.

H3mepsith Ha Mogensix: JIMHBI pEOEP MHOTOIPaHHUKOB,
IaMeTp miapa.

Boruncasite mo  ¢opmynam: 00bEM  NPAMOYTOJILHOTO
napanjenenunena, Ky0a; HMCIOJIb30BaTh EAMHHUIBI M3MEpPEHHS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB,
NapauIeJIeNUIEIOB; pelaTh 3aJa4i C PEAIBHBIMU JaHHBIMHU C




OTIOPOM Ha CIIPaBOYHYIO HH(OPMAILIHUIO.

IMoBTOpEHUE,
00001IEHHE,
cucTeMaTU3aluus
(20 v)

[ToBTOpEHNE OCHOBHBIX TMOHSITHH W METOJOB KypCcOB 5 u 6
KJIaCcCOB, 0000IIEHNE U CHCTEMATH3ALNS 3HAHMIA.

BeryucasrTe 3HAYCHUA BBIPa)KCHHI, coAepIKallux
HaTypajJbHbIC, LEJIble, TOJOKUTEIbHbBIE M OTPULATEIbHBIC
yKclla, OOBIKHOBEHHBIE M JECSATHYHbIE JApOOH, BBIOJHATH
peoOpa3oBaHUs YMCEN U BBIPAKEHUN NPU HEOOXOJUMOCTHU C
HaIIPaBJIAOIEH TOMOILBIO.

BpiOupaTth,  cmocod  CpaBHEHHs  4YHCEN,  BBIYUCIICHM,
NpUMEHATh CBOWCTBA apu(MeTHyecKux JeHCTBUM I
palOHAIN3AMY BBIYUCICHUN.

Pemate mpocreiilnMe 3agayM W3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA JUI PEIICHHs 3a1a4 U3
JIPYrUX MPeIMETOB.

PemiaTe npocreiimme 3aga4u pa3sHbIMH CIIOCO0aMH.
OcyumecTBJISTh CAMOKOHTPOJIb BBINOJHAEMBIX JECHCTBHU H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 'OJAM OBYYEHMUS)

7 kaace (He meHee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4ucio

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00YYAO M XCH

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTH3HMPOBATh ]| odoramarnb 3HAHMS 00
BbIYMCJICHHSI. ApubdmMernueckne JCHCTBHUS C pPaIlMOHAIBHBIMHA YHCIAMU. | OOBIKHOBEHHBIX M ICCATHUYHBIX IPOOSX.
PanuonanbHbIe CpaBHeHMe, yNOPSI0UYMBAHUE PALlMOHAIBHBIX YHUCET. CpaBHHMBATH W YHOPAA0YMBATH APOOHU, IPe0oOPa30OBbIBas MPH
quciaa CreneHs ¢ HATypaIbHBIM MTOKA3aTEIEM. HEOOXOMUMOCTH  JeCATUYHBIE JpoObu B  OOBIKHOBEHHBIE,

(25 9)

Pemienne oCHOBHBIX 3aJad Ha I[pO6I/I, IMPOLICHTHI U3 peanLHoﬁ

IIPaKTHUKHU.
HpI/IBHaKI/I ACIIUMOCTH, Pa3JIOKCHUA

MHOXXUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIE, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO APOOB.
IIpumensiTe  pasHooOpasHble  CIOCOOBI W NPHEMBI




HATypaJbHBIX YHCEIL.
Peanburie 3aBUCHUMOCTH.
MPOMOPIUOHATILHOCTH.

IIpsmas

u

obOparHas

BbIYMCJIEHUS 3HAYEeHUH APOOHBIX BbIPAMKEHU, COICPIKALINX
OOBIKHOBEHHBIE W  JECATHYHBIE JpPOOH: 3aMEHATh IpH
HEOOXOMMOCTH  JECATHUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JECATUYHOM, MPUBOIAUTH BhIpAXXEHUE K (opme,
HauOosnee ynoOHOM Uis BBIYMCIEHUM, MPeoOpa3oBHIBATh
IpOOHBIE BBIPAKCHHUS HA YMHOXCHHE W JICIEHUE AECATHYHBIX
npo0eit K IEeHCTBUSIM C LETBIMHU YnciIaMu (TP HEOOXO0TUMOCTH
C HaIpaBJISIOIEH TOMOIIIBIO).

IIpuBoANTH YHCJI0BbIe W OYKBeHHbIE NMPHUMEPbI CTEHEHU C
HATYpaJbHBIM TIOKa3aTeleM, OOBSICHAS 3HAYEHHs] OCHOBAHHS
CTETIEHU W TIOKa3aTelsl CTEeTeHU, HAXOJUTh 3HAUCHHs CTETICHEH

Biza @ (2 — J1I060e PAIMOHANBHOE YHCIIO, N — HATYPAIbHOE
YHCIIO) C OTIOPOM Ha CIPAaBOYHYIO HHPOPMAIHIO.

[Tornmare cMplica 3anMcH OOJIBIIMX YHCed C NOMOLIbIO

JAecATHYHBIX /Apo0deii U cTeneHel unciaa 10, TpUIMEHATH UX B

peabHbIX CUTyalusIX.

[IpuMeHATH NPU3HAKY JAEIMMOCTH, PA3JI0KECHHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHCET.

Pemars mnpocreiimme 3agauyM  HAa  4acTH, IIPOLICHTBHI,
MIPOTIOPITMH, HA HAXOXKJICHHUE ApoOH (MPOIEHTA) OT BEITUYMHBI U
BEIMYMHBI 10 e€ 1poOu (mpoleHTy), aApoou (IporeHTa),
KOTOPBIM COCTaBJII€T OJHA BeaudnHa OT Apyroi. IlpuBoanTs,
pa30upaTh, OLEHUBAThH PA3JIMYHBIC PEILICHNUS, 3AlIUCU PEILICHUI
TEKCTOBBIX 33]1au.

PacnozHaBaTh M OO0BSCHATH, ONMPAsACh HAa OIPEICIICHU,
OpsIMO  TPOTNIOPIMOHATbHBIE M OOpPaTHO MPOMOPLHUOHAIBHbBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMH; NPUBOAUTH NMPUMeEPHI dTUX
3aBUCHMOCTEHl M3 peampHOr0 MHpa, U3 JAPYruX y4eOHBIX
PEIMETOB.

Pemarp npocreinye npakTHKO-OPHMEHTHPOBAHHBIC 3a1a4H

Ha  apo0dW, TNPOUEHTbI, MNPAMYI H  00paTHYIO

NPONOPIHOHATbHOCTH, POIIOPLHH.




Auaredpanuyeckue
BbIPasKeHH S
(27 9)

bykBennbie  Bblpaxkenus.  Ilepemennblie.  JlomycTumsle
3HaueHUs nepeMeHHbIX. DopMyIbI.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHN, PACKPBHITHE CKOOOK
U IpUBEJIEHUE OJOOHBIX CJIaracMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKa3aTelIeM.
MHorouseHsl. Crnoxenue, BbIYUTAHUE, YMHOXEHHE
MHOroujaeHoB.  DopMmynbl  COKpAIIEHHOIO  YMHOKCHHUS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKHTEIIH.

Osiaanerb HA 0azoBoM YPOBHe anreOpandecKoit
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHAITb €€ B IpoLecce
OCBOEHHUA y4eOHOro Marepuara.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPRXKEHUW IPU 3aJJaHHBIX
3HauEHUAX OYKB; BBINOJIHATH BBIYUCIEHUS IO (HOPMYIIaM.
BbInoJaHATHL 1peoOpa3oBaHys LIEIOTO BbIPAXKEHUSI B MHOIOWIEH
MIPUBEICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL YMHOXXEHUE OJIHOYJIEHAa Ha MHOTOYIEH U
MHOTOYJIEHa Ha MHOTOWIEH, MPUMEHATh (OpMyJbl KBajpaTa
CyMMBl M KBajpaTa pa3HOCTH C ONOPOH Ha CIPaBOYHYIO
MH(pOpPMALHIO.

OcymecTBAsATh Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
NyTEM BBIHECEHHMsI 32 CKOOKH OOIEro MHOXKHUTEIIS, IPUMEHEHHS
dbopMynbl  pa3HOCTH KBagpaTroB, (OPMYNI COKpAIIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.
I[IpumeHsiTh MpeoOpa3oBaHHE MHOTOUIEHOB Ui pELIeHUs
pasIMYHBIX 3a/a4 M3 MAaTEeMAaTUKH, CMEKHBIX IPEJAMETOB, U3
peanbHOM MPAKTUKHU.

3HAKOMHUTBCH C HCTOPUEN PA3BUTHUSA MATEMATUKHU.

YpaBHeHus
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, npaBuIia npeoOpazoBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JIuHeitHOE ypaBHEHUE C OJJHOM MTePEMEHHOM

MEPEMEHHOM, pellIeHUE JUHEUHBIX YpaBHEHU. Penienue 3amau
C TIOMOIIIBIO YPaBHEHUH.

*JluneitHoe ypaBHEHUE C IBYMS TIEPEMEHHBIMH U €ro rpadux™.
Cucrema IByX JUHEHHBIX YPAaBHEHUU C IBYMs MEPEMEHHBIMHU.
Pemenue cucreM ypaBHEHMI CIMOCOOOM TOJICTAHOBKU U
CHOCOOOM CIIOKEHHUS.

Pemiatp MHEHHOE ypaBHEHHME C OJHOW IMEPEMEHHOW,
NpuMeHsisi NPaBWJa Iepexola OT HCXOJHOTO YPAaBHEHMS K
paBHOCWIBHOMY eMy Oosiee mnpocroro Buja. IIpoBepsTs,
ABJISIETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.

IMogOupaTs npuMepnbl Nap 4YKUCEN, SBISIONIMXCSA PELICHUEM
JUHENHOTO YPAaBHEHHUS C IByMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IUIOCKOCTH TIpaduK JIHMHEHHOIrO
yYpaBHEHHUs C JBYMsS TEPEMEHHBIMH (MPU HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTIOPBI); MOJB3YSICh TpaduKoM,
NMPUBOAUTH NPUMePbI PELLICHUS YPABHEHUS.

HaxoauTh pemieHme CHUCTEMBI IBYX JIMHEMHBIX YPaBHEHHM C
JByMsl TEPEMEHHBIMH C OINOpPOH Ha alropuT™M Y4eOHBIX
JIEUCTBHMA.

CocTaBJiSITh U pelIaTh YPaBHEHUE WA CUCTEMY YPABHEHUH I10




YCIIOBUIO 3aJa4d, MHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/la4d IIOJYy4YEHHBIH pe3ylbTaT € ONOpOM Ha
BOIIPOCHBI IIJIAH.

Koopaunartsi
U rpaguKH.
DyHKUUHA
(24 9)

Koopaunara Toukm Ha mnpsmMol. YHCIOBbIE INPOMEXKYTKH.
Paccrosnaue Mmexay 1ByMs TOYKaMH KOOPAVMHATHOW IPSMOK
[IpssMoyronpHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. [IprMepsr
rpadukoB, 3amaHHbIX (opmynamu. Urtenue rpaduxos
peabHBIX 3aBUCUMOCTEN.

[lonstne ¢Qynkuuu. I'padpuk Qynkuuu. CpoiicTBa (yHKIMM.
Jluneitnass  ¢ynkums. Iloctpoenme rpaduka JMHENHHOU
byukimu. ['paduk yaknuu y = KX + b,

HN3o00paxkars Ha KOOPJAMHATHON npsMoit TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX HA alIreOpanyecKoM S3bIKe.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH 110 33JaHHBIM
KOOp/JWHATaM; CTPOUTH T'padUKH HECIOXKHBIX 3aBHCHMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCJIE C TOMOIMIBIO IUPPOBBIX
nmabopaTopuil.

I[pumensiTh, U3y4aTh NPEUMYIIECTBA, WHTEPNPETHPOBATH
rpaduueckuii crnocod MpecTaBleHUs U aHaJIu3a pa3Ho0Opa3HOH
YKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0230BOM ypOBHE MOHATHE (PYHKIMH, OBJIAJIEBATh
(GyHKIMOHAIBHOW TEPMHUHOJIOTHEM.

Pacno3naBarh JuHelnyo QyHkiuio Y = kKX + b, onuceiBarh
e€ CBOMCTBA B 3aBUCUMOCTH OT 3HaYeHUi K03 durinerron K u b
(p1 HEOOXOMMOCTH C OTIOPOM Ha AITOPUTM MPABUIIA).
Crpours rpadpuku muHeHON QyHKINU, QyHKIMU Y = KX + b
HUcnonb3oBars uudpoBbie pecypcbl g ITOCTPOCHUSA
rpaduKoB QYHKIMI 1 U3yYCHUS UX CBOWCTB.

[TpuBOAUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B pealibHBIX
nporieccax u sIBJICHUSX.

IToBTOpEHME
U 00001IeHue
(69

[ToBTOpEHNE OCHOBHBIX TOHATHI M METOJOB Kypca 7 Kiacca,
000011eH e 3HAHUHA.

BpiOupaTh, NpPUMEHSTH CHOCOOBI  CPAaBHEHMS  4HUCE,
BBIYHCJICHUH, npeoOpa3oBaHMA BBIPOKCHHH, peIICHHS
ypaBHEHUH MPU HEOOXOJUMOCTHU C HAMPABIISIOUICH MOMOIIIBIO.
OcyliecTBJIATL CAMOKOHTPOJIb BBINOJHAEMBIX JCHCTBUH U
CaMOTIPOBEPKY pe3y/bTaTa BBIYUCICHUH, MPeoOpa30BaHMUIA,
MIOCTPOEHUN.

Pemiate mpocreiflume 3agayM U3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKue 3HAHUS JUIA PEIICHUs 3a1ad U3
JIPYTUX MPEIMETOB.




Pemiate mnpocreiilime TeKCTOBble 3aJa4H, CPABHUBATD,
BbIOMPATH COCO0BI PEIICHUS 3a0A4U.

8 kiacc (e menee 102 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE coacpKaHue

OcHoOBHbIE BHIbI IeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u KBagpaTHblii  KOpeHb W3 YHCIA. *[lonsitTue 00| DopMyJHpPOBATH OMpeaAeaeHHe KBAaJIPaTHOTO KOPHS M3 4YHCIIa,
BBIYMCJICHUA. UppaluuoHaTbHOM  yucie.  JlecATuuHble — MNPHUOIMKEHUS | apU(PMETHUECKOTO KBAJAPAaTHOIO KOPHS MPH HEOOXOJAWMOCTH C
KBaaparubie HMPPALMOHAIBHBIX YHCEI. BHU3yaJIbHON OTIOPOM.
KOpPHH JeiictButenpHbie yncna. CpaBHeHHE NEHCTBUTENbHBIX uncen™. | [IpuMeHsiTh Olepaluio W3BJICYEHHUS] KBAJIPATHOTO KOPHS U3
(1549) Apudmernueckuil KBaJIpaTHbIN KOPEHb. YHCIIa, HCIOJIb3Ysl TPU HEOOXOIUMOCTH KAJBKYJISITOP.

VpaBHeHue Buaa X2 = a.

CaolicTBa apru(pMETHIECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHue  YHCIOBBIX  BBIPAKCHH,
KBaJIpaTHbIE KOPHHU.

COJIepIKaITUX

OueHuBaTh KBaJpaTHbIE KOPHU UEIBIMH YHCIAMH U
JECATUIHBIMU APOOSIMHU.

CpaBHUBAaTL W  YNOPSAOYUBATH  PALMOHAIBHBIE U
WppAlMOHAIILHBIE YKCIIa, 3alIMCAHHBIC C TTIOMOIIBIO KBaJIpaTHBIX
KOpHEH ITPH HEOOXOJUMOCTH C HAMPABJISIOIICH TTOMOIIIBIO.

HccnenoBath ypaBHEHUE x2 = a, HaxXoJAUThb TOYHBIE H
npuOIKEéHHbIE KOpHU pu & > 0.

HccaenoBarh CcBOWCTBA KBaJpPaTHBIX KOpPHEW, IPOBOJA
YHCIIOBBIE SKCIEPUMEHTHI C KCIOIb30BAHUEM KaJbKYIATOPA
(KOoMIIBIOTEDPA).

IIpumensiTb cBOWCTBA apu(MeTHUYECKMX KOPHeH IJIs
npeoodpa3oBaHUsl BbIPAKEHMIA.

BuinoiHATL mpocTeiiliiie NpPeodOpa3oBaHUs BBIPAKCHUM,
coJepKallux KBaJgpaTHble KOpHU. BbIpakaTh mepeMeHHbIE U3
reoMeTprYecKux U ¢puzndeckux GopMyin Mpu HEOOXOIUMOCTH C
OTIOPOi1 Ha MPABUIIO.

BuIuucasaTh 3HAYEHHUSA BBIPAKECHUN, COAECPKAIIUX KBAJAPATHHIC




KOPHH, UCIOJB3YsI MPU HEOOXOAMMOCTH KaIbKYISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a7a4  dJIEMEHTapHbIC
MPEJICTABICHUS, CBS3aHHBIC C TMPUOTMKEHHBIMU 3HAYCHUSMU
BEJINYHH.

3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaam
BBLIYHCJICHUS.
Crenenn

¢ HeJIbIM
nokasartejieM
(74)

Crenens ¢ 1enpiM nokasaresiaeMm. CTaHnapTHas 3auch YUCa.
Pa3mepbl 00BEKTOB OKpYyKarollero Mupa (0T 3JI€MEHTapHbIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JIIUTEILHOCTh MPOIECCOB
B OKpY)KaroIlleM MHUpE.

CBoiicTBa CTEMEHHU C LEJBIM IT0Ka3aTeeM.

D opMyTHPOBATH OMpe/IeSieHNe CTEIICHH ¢ LIENIbIM II0Ka3aTelleM
(pu HEOOXOTUMOCTH TI0 BU3yaJIbHOU OTIOpE).

IpencraBasith 3amuch OOJNBIIMX U MajblX 4YHCENl B
cTaHzapTHOM Bujae. CpaBHUBaATH 4YHUCIa U  BEJIUYUHBI,
3aMMCcaHHbIe C UCNOJIb30BaHueM cTenenu 10.

Hcnonb3oBaTh 3amMch 4YHCEN B CTaHJAPTHOM BUIE IS
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, AJIUTEIBHOCTU IMPOLIECCOB B
OKpPYKaIOIllEM MUDE.

DopMyJIHPOBaTh, 3alIUCHIBATL B CHMBOJIMYECKOH (popme U
WLTIOCTPUPOBATHL NPUMEPAMHU CBOWCTBA CTENEHH C LEIbIM
nmokazareneM (MpU  HEOOXOJUMOCTH C  HWCHOJIb30BaHUEM
BHU3yaJIbHON OTIOPHI).

IIpumeHsiTh  cBOMicTBA CTENEHU i1 IpeoOpazoBaHUs
BBIPKEHUH, COJEpXKAIIMX CTENEHU C LENbIM IoKazaTeleM C
UCIOJIb30BAHUEM  CIIPaBOYHOM HMHPopManuu. BpIMOJHATH
AeHCTBHS C YMCIAMHM, 3alMCAHHBIMM B CTAaHJIAPTHOM BUJE
(YMHOXEHUE, JIeNIeHIE, BO3BEJICHUE B CTETICHB ).

AuredOpanyeckue
BbIPa:KeHH .
KBagparublii
TPEXWIeH

S w

KBanpatubiii TpéxuieH. PaznoxeHne KBaJpaTHOTO TpEXUiIeHA
Ha MHOKUTEJH.

Pacno3znaBarh  KBaJ[paTHbIA  TPEXWICH,  YCTAHABJIUBATh
BO3MOYHOCTb €r0 Pa3j0KEHUs Ha MHOKHUTEIIH.

PackiaaabpiBaTh Ha MHOMKHUTEJIHM KBAJPATHBIM TPEXUJIEH C
HEOTPHIIATECIIbHBIM JTUCKPUMUHAHTOM IPH HEOOXOJUMOCTH C
OIOPOI Ha AITOPUTM IpaBUIIA.

Auaredpanvyeckue
BBIPasKCHHS.
Auaredpanveckas
ApooOL

AureOpandeckast ApoOb. JI0MyCTHMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJMIIUX B  aireOpanveckue BoIpakeHHs. OCHOBHOE
CBOMCTBO anredpanveckoii qpoou. CokparieHue Apooei.

Crnoxenue, BBIUUTAHWE,  YMHOXCHHE U  JICJICHHE

3anuceIBaTh anre6pqueCKI/Ie BBIPAKCHUA. Haxoauts 00J1acTh
ONPpCACIICHUA pallUOHAIBHOT'O BBIPAKCHU.

BbBINOJIHATHL YHUCIIOBBIC MOACTAHOBKU M BBIYMCJISATL 3HAYCHHE
I[pO6I/I, B TOM YHUCJIC C IOMOIIBIO KAJIBKYJIATOPA.




(15 4)

anreOpandyeckux apobeit. I[IpeoOpasoBanue
coziepKaInX aaredpandeckue apoou.

BBIPAKCHU,

®opMyJHpOBaTHL OCHOBHOE CBOWCTBO anreOpanyeckoi ApoOu
U MPUMEHSTD €T0 ISl IpeoOpa3oBaHus Jpooeit.

BbInoJHATL AelicTBUSI C airedpanvyeckuMu JApoOsMU INpuU
HEOOXOJUMOCTH C Hampasisoled noMomplo. I[IpumMeHsaTh
npeoOpa3oBaHus BBIpAXKEHUN Ui pelleHus 3a1ad. Beipaxkatb
nepeMeHHble 13 Gopmyn (PUBNYECKUX, TEOMETPUUYECKHUX,
ONMCHIBAIOIUX OBITOBbIE CUTYyallMH) IPU HEOOXOJIUMOCTH C
HaIPaBJISAONIEH TOMOIIBIO.

YpaBHeHus1

U HEPABEHCTBA.
KBaaparubie
YPaBHeHHUA

(15 u)

KBagpatHoe ypaBHeHme. HemomHoe KBaapaTHOE ypaBHEHHE.
dopmyna KopHel KBaapaTtHoro ypasHeHus. *Teopema Buera™.
Pemenne YpaBHEHUH, CBOJISIINXCS K KBAJIPATHBIM.
[Ipocreiimue qpoOHO-pallOHATbHbIE YPaBHEHUSL.
Pemrenne TEkCTOBBIX 3amad € MOMOIIBIO
YPaBHEHUM.

KBaJApaTHBIX

Pacno3naBaTh KBaJipaTHbBIC YpaBHEHUS.

3anucebiBaTh (Qopmyay KOpHEH KBaJpaTHOIO YPaBHEHMS;
pemiaTh KBaJApaTHble YPABHEHHs — TIOJHbIE U HEMOJHbIE (C
MCII0JIb30BAHNEM CIIPABOYHON MH(POPMAIUN).
IIpoBoauTs,  mpocreiilmime  UCCIACAOBAHMS
YpaBHEHUM.

Pemiath ypaBHeHHUs, CBOJSIINECS K KBAJPAaTHBIM, C MMOMOIUIBIO
npeoOpa3oBaHWii W 3aMEHOW IIEPEMEHHONW ¢ OMOpoW Ha
ITOPUTM IIpaBuUIIA.

HabGawonarts W aHAJAM3HPOBATH CBiI3b MEXKIY KOPHSAMHU U
Kod(puImeHTaMu KBapaTHOTO YpaBHEHUSI.
*TIpuMeHsTh TeopeMy Buera
3a/1a4 (C UCTOJIb30BaHUEM oOpasia)™*.
Pemats TekcTOBBIE 3aaydl  anreOpanvyeckuM CHOCOOOM:
NEPEXOIUTh OT CJIOBECHON (HOPMYIHMPOBKU YCIOBHUS 33/Ja4dl K
anredpandyeckoil MoAenu MyTEM COCTaBICHHUS ypaBHEHHS (Ipu
HEOOXOMUMOCTH C  HalpaBJSIIONICH TOMOIIBIO);  peliaTh
COCTaBJIEHHOE YPABHEHUE; MHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS aareOpshl.

KBaaApaTHBIX

JJIA PCUICHHA

YpaBHenus

U HepaBeHCTBA.
Cucremsl
ypaBHeHHH

(13 4)

JIuHeliHOE ypaBHEHHE C JIBYMs NE€PEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELICHUS YPABHEHUN B LENBIX YUCTIaX.

Pemrenne cucreM [AByX JIMHEWHBIX YPAaBHEHUN C JBYMs
nepeMeHHbIMU. [Ipumepsl pelIeHuss CHUCTEM HEJIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMHU.

Pacno3HaBaTh JIMHENHBIE YPAaBHEHUS C IBYMS [IEPEMEHHBIMH.
Crpouth rpaduku JHMHEHHBIX YpaBHEHHWH, B TOM YHCIIE
HCMOJIB3Yys Hu(ppPoBBIe pecypebl (IpU HEOOXOJUMOCTU C
OTIOPOI Ha aNrOPUTM YUEOHBIX ACUCTBUIN).

Paznuyares napajulesbHbIE U NEpECEKaroIMecs NpsMble 10 UX




*T'paduueckass  uHTEpHpeTanysi  ypaBHEHUS C  JABYMs
MEPEMEHHBIMU U CUCTEM YPABHEHH C IBYMs IEPEMEHHBIMU *.
Pemenue TekCTOBBIX 3a/1a4 C TOMOUIIBIO CUCTEM YPaBHEHUH.

YPaBHEHUSIM.
Pematp cucreMbl JABYX JIMHEHHBIX YpPaBHEHUH C JBYMs
IIEPEMEHHBIMU I0JICTAHOBKOW U CII0KEHHUEM.

PemaTh npocTeime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHHMU
HE SIBJISIETCS JIMHEHHBIM IIPU HEOOXOJIMMOCTH C HalpaBJIsioLIei
MIOMOIIBIO.

*TlpuBoauth rpadguyecKyl0 MHTEpPHpPeTAlNI0 PEIICHUA
YpaBHEHHUS C JABYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU. ™

Pemiath TeKCTOBBIE 32/1a4H AIT€OPaAMUECKIM CIIOCOOOM.

YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH CBONCTBA YUCIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMeHHON. JIMHENHbIE HEPaBEHCTBA C | WULTIOCTPUPOBATh X HA KOOPAVMHATHON ITPSIMOM.
HepaBencrBa OJIHOM TIepeMeHHOM M ux pemeHne. Cucremsl JMHEHHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJIE PEIICHUS 33/1a4.
(12 v) HEpPABEHCTB C OJIHOW MEPEMEHHOM U UX PEIICHUE. Pemarp JMHENHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakenue perieHns JIMHEHHOTr0 HEpaBEeHCTBA U UX CHUCTEM | M300paxkaTh pelleHre HEPaBeHCTBA Ha YHCIOBOU MPSIMOM.
Ha YUCJIOBOU MTPSMOIA. PemiaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, N300pakaTh pellleHne
CHCTEMbl ~ HEPABEHCTB  HA  YWCIOBOM  TpsAMOWM  TIpHU
HEOOXOJUMOCTH C BU3yaJbHON OTIOPOH.
DyHKIUMN. [lonsitne ¢ynkumu. OO6aacTe omnpenencHUs M MHOXKECTBO | Mcmoab30BaTh  (DYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO  H
OcHoOBHBIE 3HaueHul ¢pyHkuuu. CriocoObl 3a1aHus QyHKIUI. CHMBOJIMKY.
MOHATHS I'paduk pynkuuu. CpoiictBa GyHKUMU, UX OTOOpakeHHE HA|BuIuMcasATh 3HAYeHUs] PYHKUUHN, 3aJaHHBIX QopMmynaMu (Tpu
(59 rpaduxke. HEOOXO/IMMOCTH  MCHOJIb30BaTh KaIbKYJIATOP); COCTABJIATH

Ta0IMIBI 3HAYEHNH QYHKITHH.

Ctpouth no Toukam rpagpuku QyHKIUH.

OnuceiBaTh cBOlicTBa (DYHKIMH Ha OCHOBE €€ rpaduyeckoro
NPEJICTaBICHUsT TpPH  HEOOXOOUMOCTH C  HampabIstoLIei
MTOMOIIKIO.

Hcnoan3oBath  QYHKUMOHAJIBHYI0  TEPMHHOJOTHI0O  H
CHMBOJIMKY.

HccnemoBarh mnpuMepbl TpadUKOB, OTPAXKAIOUIMX pealbHbIS
npoueccsl U sAsieHUs. IlpuBoAWMTH NpUMepbI IIPOLIECCOB U
SABJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.




Hcnosib30BaTh KOMIBbIOTEPHbIE MPOrPaMMBbl UL IOCTPOCHUS
rpaduKoB QYHKIUI U U3y4SHUS UX CBOICTB

D yHKUUMH. Urenue wu moctpoeHue rpadukoB ¢ynkuuid. IIpumeps | HaxoauTh ¢ momombio rpadguka GyHKIINN 3HAYEHUE OJTHON U3
Yucnaosble rpaduKOB QPYHKIHHA, OTPAXKAIOIINX PeaIbHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEJTUYMH 10 3HAUEHUIO JPYroil.
GyHkuun OyHKIUH, OIIMCBHIBAIOIIHE HPSAMYIO u oOpaTHy!0 | B HeclokHbIX ciydasix BbIpakaThb (POPMYJIOH 3aBHCHMOCTH
9y MPONOPIMOHATIFHBIE 3aBUCHMOCTH, UX rpaduku. ['unepbona. | Mexay BEIMYMHAMHU.
Ipaduk Gynkumu y = X2. OnucepiBaTh XapakTep UW3MEHEHUS OJIHOW BEJIWYUHBI B
k ()
CDYHKIH/H/Iy = X2, y = X3, y = \/9_(, y =—; *rpa(l)l/lquKoe 3aBUCHUMOCTHU OT UBMCHCHUSA JPYron 5
. - Pacno3HaBate, BHIbl u3ydyaeMbix (yHkuuil. Iloka3bIiBaTh
pelIeHrne ypaBHEHUN U CUCTEM ypaBHEHUH. .
CXeMATHYeCKH II0JIO)KCHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpa)MKoB GyHKIHi BU/JIA: y = X y = %3,
k
y =Vx y =
Hcnouab30BaTh GyHKIHOHAIBHO-TPadHuIecKHe
npeacTaBjeHusl Ul PEIICHNs U UCCIEA0BaHUs YPAaBHEHUN U
CHCTEM ypaBHEHU.
I[IpumensiTe mudpoBbie pecypchbl IS MOCTPOSHUS TpaduKoB
GYHKITUH.
IToBTOpPEHUE [ToBTOpEHNE OCHOBHBIX NOHATUH W MeTOAOB KypcoB 7 u 8§ |IIpuMeHAATH cMOCOOBI CPAaBHEHHS YHUCEJI, BBIYHMCIICHH,

M 00001ICEHHE
(6 9)

KJIaCCOB, 0000IIcHNE 3HAHUH.

npeoOpa3oBaHUK BEIPAKEHUH, PEIICHUS YpaBHECHUH.
OcyumiecTBJISAITh CAMOKOHTPOJIb BBINOJHSAEMbIX JEHCTBUU H
CaMOTIPOBEPKY pe3ysibTaTa BBIYUCICHUN, MPeoOpa30BaHMUIA,
MOCTPOCHU.

Pemars, 3agmaum M3 peaJbHOM JKWU3HH, NPUMEHATH
MaTeMaTHYeCKUe 3HAHUS JUIS peHIeHHs] 3aJad M3 JIpYrux
PEIMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOMPATH CIIOCOOLI
pelleHus 3a/1a4H.

9 kaacc (e menee 102 u)




Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4Hci10

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JIeSITEJILHOCTH oﬁyqamumxca

4acoB)
Yucaan PannonanpHble yncna, *uppanvoHalbHbIE Yncia, KOHEUHbIE U | Pa3BUBaThL mMpeacTaBlieHHsi O 4YHCIaX: OT MHOXKECTBA
BbLIYMCJICHHUS. OCCKOHEUHBIC JICCATUYHbBIC IpoOu. MHOX€eCTBO | HATYpaJIbHBIX YUCEN JO MHOKECTBA JICCTBUTEIILHBIX YUCET.
JlelicTBUTE/IbHBIE |JICVCTBUTENIBHBIX  YHWCEN; JECHCTBUTENbHBIE YHCIa Kak | O3HAKOMHUTbCA c BO3MO>KHOCTBIO MpEeACTaBICHUS
qyucaa OCCKOHEYHBIE JECATUYHBIE NpoOu. B3auMHO O0JHO3HAYHOE |IEHCTBUTEIHHOTO YHCIIa KaK OSCKOHEYHOM JECATUYHOU IpooH,
9 v) COOTBETCTBUE MEXIY MHOXECTBOM JCWCTBUTEIbHBIX YHCEN U |MPUMEHATh JI€CATHUYHbIE NPUOIMKEHUS palMOHAIbHBIX MU
MHOKECTBOM TOYEK KOOPJIMHATHOM MPSMOM. MpPalMOHAIBHBIX YUCE.
CpaBHEHME  JCHCTBUTENBHBIX  4HCeN, apupMeThdeckue | *3anuchbiBaTh, CpaBHMBATH " YIOPSA0YUBATH
JIEHCTBUS C IEUCTBUTEIBHBIMA YHCIAMA. > IEHCTBUTEIILHBIE YHCIa™.
[Tpubmxénnoe 3HAYCHUE BCJIMYIHHEI, TOYHOCTH | BLINOJIHAITH, COYeTass YCTHbIE W THUCbMEHHBIE TPUEMBI,
MIPUOJIMKECHHUSL. apudgmMeTnyecKue IeCTBUSI C PAMOHAIBHBIMU YHCIAMU;
Oxkpyrnenune uucen. Ilpukuaka ©W OLEHKAa pe3yJbTaTOB|HAXOAWUTh 3HAYEHHS CTENEHEW C IENbIMU IOKA3aTelsIMH U
BBIYMCIICHU. KOpHEHN; BLIYMCJISITh 3HAUYECHNS YUCIIOBBIX BBIPAKEHUN.
IMonyyuTh mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCcell B MPaKTUYECKON JEATETbHOCTH YEIOBEKA.
AHAIM3UPOBATHL M [1eJaTh BBIBOAbLI (IOCJ€ COBMECTHOIO
aHA/IM3a) O TOYHOCTH MPUONMIKCHHS JEHCTBUTEIBLHOTO YHCIIA
MIpU PEUICHUH 3a/a4.
OKpyriasiTh JEHCTBUTEIBHBIE YHCIIA, BBIMOJHATH NMPUKUHIAKY
pe3ynbTaTa  BBIYMCICHUW, OLEHKY 3HAYEHHUH  YHUCIOBBIX
BBIPAYKCHUIA.
3HAKOMHUTBHCS C UCTOPUEN Pa3BUTHSI MaTeMAaTHKH.
YpaBHenus Jluneiinoe ypaBHeHue. Pemienue ypaBHeHMH, cBomAluxcd K|OcBamBaThb, 3allOMHHATL W TPUMEHSATH Trpaduyeckue
U HepaBeHCTBA. JIMHEHHBIM. METOAbI IIPU PEUICHUU YPAaBHEHUM, HEPABEHCTB M UX CHUCTEM
YpaBHeHus KBampatnoe ypaBHeHnue. Perienue ypaBHeHM, CBOASIIUXCA |(IpU HEOOXOAMMOCTH C OMNOPOM Ha aiIrOpUTM Yy4eOHBIX
C OIHOM K KBaJpaTHbIM. bUKBaJpaTHbIE ypaBHEHUS. JIEUCTBUMN).
nepeMeHHOon *TIpumepsl pelieHus ypaBHEHUN TpeThbell u 4eTBEPTOH | Pacmo3HaBaTh 1ieTble U IPOOHBIC ypaBHEHUS.
(14 9) CTEeTIeHe! pa3ioKEeHHEeM Ha MHOKUTEIH. Pemiars JMHelHbIEe U KBaJApaTHble YPABHECHUsI, YPABHEHMUS,

Pemienne 1poOGHO-palIMOHANBHBIX YPAaBHEHHH.

CBOIAIMMUECA K HHM, HpOCTCfII.HPIC I[p06H0-paI_[I/IOHaJIBHBIe




Penrenne TeKCTOBBIX 3a4a4 aJII‘€6paI/I'-I€CKI/IM MECTOJOM.

YpaBHEHHUSL.

IpennaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3a7a4,
00Cyk1aTh HMX ¥ pelaTrh TEKCTOBBIE 3a/aud  Pa3HBIMH
crocodamMu.

3HAKOMHTHCSI ¢ HCTOPHE Pa3BUTHS MAaTEMATUKU

YpaBHeHus JIuHeltHOe ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €ro Tpaduk. | OcBamBaTh W NMPUMEHSATHh NPUEMBI PEIICHHUS] CHCTEMBI IBYX
U HepaBeHCTBA. Cucrema IByX JHHEMHBIX YpaBHEHHMH C JABYMs NEPEMEHHBIMH |JIMHEWHBIX YPaBHEHHUH C ABYMS NEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucrembl n e€ pemeHue. Pemenue cucreM IAByX YpaBHEHHM, OJHO W3 |YypPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
YPaBHEHUI KOTOPBIX JIMHEMHOE, a APYro€ — BTOPOM CTEIICHMU. (o BU3yasIbHOM OTIOpE).
(14 9) I'paduueckass uHTEepHpeTanusi CUCTEMbI ypaBHEeHUU ¢ JAByMs | Mcmoab3oBaTh (YHKIIMOHAIBHO-TpadUUYECKUe MpeACTaBICHUS
MepEMEHHBIMHU. JUIA pellieHUsl U MccileI0BAHUSI YDABHEHUN U CHCTEM.
Pemenmne TeKcTOBBIX 3a1au anredpandeckium crocoooMm. AHAJIM3MPOBATH TEKCTHI 33/1a4, pemiaTh UX ajareOpanyecKum
CIIOCOOOM: MepPexXoaUuTh OT CJIOBECHON (POPMYIHPOBKH YCIOBUS
3aJa4i K airedpandyeckoi Moieiu MyTEM COCTaBIICHHS CUCTEMBbI
YpPaBHEHUM; pemaTh COCTABICHHYIO CHUCTEMY YPaBHEHUU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBCA C HCTOPHEN PA3BUTUSA MATEMATUKU
YpaBHenust UucoBele HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anMchbiBaTh, IOHHMATbh, HHTEPHPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJTHOM EPEMEHHOM U UX PELICHUE. | HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucteMbl JTUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOH M MX | BbIMOMHATH NpeoOpa3oBaHUsl HEPABEHCTB, MCHOJIb30BATH IS
(16 9) peLIeHHuE. npeoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBeHCTBA U UX PEILECHUE.
I'padmyeckass  uHTepmpeTalysi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Pacno3naBaTthb JIMHEIHBIE U KBaJIpaTHbIC HEPABEHCTBA.

Pemarr JMHEHHBIE  HEpPABEHCTBA, CHUCTEMbl JIMHEHHBIX
HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIOIIMX KBaJpPaTHOE
HEPABEHCTBO, U PELIATh UX; 00CYKIATh [10JYYECHHBIC PEIICHHUS.
H300paxkaTh pelieHre HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCJIOBOM TMPSMOM, 3amMChIBATh PCEIICHUE C TOMOIIBIO
CHMBOJIOB.

Pemate KBaJpaTHbIe HEpPABEHCTBA, HUCHONB3ys TIpaduueckue
MIPEICTABICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.




DyHKUUH
(16 )

KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiicta. Ilapabomna,
KOOPAMHATHI BEPUIMHBI 1apadoJIbl, 0Ch CHMMETPUH MapadoJIbl.
CreneHHbIe (PYHKIIUU C HATYpaJbHBIMHU IMOKa3zaTensiMu 2 U 3,
uX rpadMKu ¥ CBOMCTBA.

I'paduxu pyukmmit: y = kx,y = kx + b, ,y = ax?, y = ax,

y = Vay =%

Pacno3naBaTh BUJIBI M3y4aeMbIX (DYHKIHH; HITIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh DPACIIOIOKEHHE Ha KOOPIUHATHOMN
iockocTu rpadukoB ¢yHkimid Buga: Yy = kx, y = kx + b, ,y
= ax?, y = axd,
— — k d
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3HAY€HUI KOA()PHUIMEHTOB;
X

OIUCHIBaTh UX CBOMCTBA.

Pacno3naBaTth KBaJIpaTUYHYIO PYHKIHIO 110 GopMYyIIe.
IpuBoauTs, mnpuMepbl KBAIPATHYHBIX 3aBUCHMOCTEH W3
peasbHOM KU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasite 1 0000111aTh 0COOEHHOCTH Tpaduka KBaJpaTHUHON
Gyakmun Yy = ax?> + bx + ¢ (npu  HEOOXOAMMOCTH ¢
HaIPaBJISIONIECH TOMOTIIBIO).

Crponthb H  u300paxkaTth  CXeMaTH4YeCKH  Tpaduku
KBaJpaTHYHBIX (QYHKIUH, 3a1aHHBIX GopMyIaMu Buaay = ax?, y
—ax?+(q, y=ax+p? y=a?+bx+c (upu
HEOOXOJMMOCTH C BU3YAJIbHOU OTIOPOH).

AHAIM3UPOBATL MW NPHUMEHATH CBOWCTBA H3yYEHHBIX
byHKUMA 11 MX TOCTPOEHHSA, B TOM YHCIE C TOMOIIbIO
U (PPOBBIX PECYPCOB.

YucaoBbie
MoCJIe0BaTEeILHOC
TH

(15 9)

IloHsTHE YHUCIOBOM ITOCIEA0BATCIILHOCTH.

3amaHue TOCIEeNOBATEeILHOCTH PEKYPPEHTHOU (GOpMYIoN u
dhopmyoit N-ro usieHa.

ApubdmMernueckas U reoMeTpuueckas mporpeccurd. Dopmysibl
N-ro 4jeHa apu(METHUECKOW M TreOMETPHUYECKON MPOrPECCHiA,
CYMMBI IIEPBBIX N YJIEHOB.

*N300pakeHre YICHOB apU(PMETHYECKON W TeOMETPUYSCKOU
MpOrpeccuil TOYKaMu Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHENHBIN U SKCIOHEHIIUAIBHBIA POCT.

CroxHble MPOLEHTHL. ™

OcBanBaTh U NMPUMEHATh MHJEKCHbIE 0003HAYCHUSI, CTPOUTH
peueBble BbICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATHUEM MOCIIE0BATEIBHOCTH.

AHanu3upoBaTh (OpMyIly N-rO WieHa IOCIeI0BaTENIbHOCTH
WIM  PEKYpPpeHTHY0  (GOpMydy W  BBIYHCIATH  WICHbI
HOCIIEZI0BATENbHOCTEH, 3aJaHHBIX ~ 3TUMH bopmynamu.
YcranaBaupath 3aKOHOMEPHOCTH B HOCTPOEHUHU
[OCJIeI0BATEIbHOCTH, €CIIM BBIIUMCAHBI NEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apu(METHUECKYIO M TI'€OMETPHUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3a/laHMsL.

Pemats 3amaun ¢ ucnoib3oBaHMeM (opMyn N-ro uieHa
apu(METHYECKOM M TIeOMEeTpUYECKON MpOorpeccuif, CyMMBI




HEPBBIX N WICHOB C OMOPO Ha CIIPABOYHYIO HH(POPMALHIO.
*NU300paxkaTh WICHBl IIOCJIEI0BATEIBHOCTH TOYKaMU Ha
KOOPJAUHATHOM TIJIOCKOCTH ™.

PaccmaTpuBaTh npuMepbl NpoueccoB W fIBJIEHHI U3
peaIbHOM  KU3HU,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apupMeTUYECKON MPOrpeccuu, B reOMETPUUECKON POrpeccuu;
*n300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU IpaduuecKu™.
Pemiate mnpocreiimMe 3aJa4yM, CBA3AHHBIE C YHCIIOBBIMH
MOCJIEZIOBATEILHOCTAMHU, B TOM YHCJIE 3aJaud M3 peaJbHOMN
JKU3HM €  HCHOJb30BAaHMEM  LHUQPOBBIX  TEXHOJOTHUI
(27EKTPOHHBIX TaOIHIL, IPaUUECKOTO KaIbKYyIATOpa U T.I1.).
*PemiaTh 3aJ1a4d HA CJIOKHBIE MPOILEHTHI, B TOM YHUCIIE 3aJIa4d
U3 pealibHOM MPaKTUKHU (C UCTOIb30BAaHUEM KaJbKYJIsITOpa). ™
3HAKOMHUTBCS C MCTOPUEl Pa3BUTHSA MATEMATUKH.

IToBTOpEHHUE,
00001IEeHME,
cucTeMaTH3aIMs
3HAHMH

(18 u)

Uncaa u BbIYHCIeHHMs (3aHCh, CPaBHEHHWE, NECUCTBUS C
NEUCTBUTENBHBIMA YHWCIAMU, YHCIOBas MpsSMas; MPOLEHTHI,
OTHOIICHHUSI, IPOTIOPIINH; OKPYIJIEHUE, MPUOIMKEHNE, OLICHKA;
pereHne TEKCTOBBIX 3a1a4 apu(hMETUUECKUM CIIOCOOOM).

Auiredpanyeckue BbIpaKeHHsI (nmpeobpazoBaHue
anredpanvyeckux BbIPaKEHUH, TOMYCTUMbIC 3HAYCHHUS).
@®ynkouu  (IOCTPOCHHE, CBOWCTBA M3YYCHHBIX (YHKIUI;
rpaduueckoe perieHre ypaBHEHUN U UX CHCTEM).

OnepupoBaTh NOHATHAMH: MHOXXECTBO, IOJIMHOXKECTBO,
omlepaluy HaJ MHOXECTBaMHU; WCIOJIb30BaTh Trpaduueckoe
MPEJICTaBICHUE MHOXECTB JJIsi OMMCAHUS PEAIbHBIX MPOILIECCOB
U SBJICHWNA, MNpU peUIeHHH 3aJad U3 JAPYruxX Yy4eOHbIX
PEIMETOB.

AKTYyaJIN3MpoBaTh TEPMHHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHbIE C YHCJAMH: HATypaJIbHOE YHCIO, IPOCTOE U
COCTaBHOE 4MCJa, JEIMMOCTbh HATypaJIbHbIX YHCEN, MpPU3HAKU
NEIMMOCTH, 1I€JI0€ YHUCIIO, MOJIYyJdb 4YHCIa, OOBIKHOBEHHAs H
JecsITUYHasl ApoOu, CTaHAAPTHBIA BUI YuCia, apupMeTHuyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL 1elcTBUSI, CPaBHUBATHL M YNOPSIA0YMBATH
quclia, NPEACTaBISATh YWCIAa Ha KOOPIUHATHOW MPSIMOH,
OKpYIJIAATh  YMCJIA; BBINOJHATH MNPUKHIKY M OIEHKY
pe3yabpTaTa BRIYUCICHUN.

Pemartp TeKcTOBBIE 3a1a4H APHPMETUIECKUM CIIOCOOOM.
Pemiate mnpakTHyeckme 3agauM, COJEP)KALIUE IIPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTbh —
BpEeMsI — pacCTOSIHUE, LI€Ha — KOJUYECTBO — CTOUMOCTb,




00BEM paboTbl — BpeMsi — MPOU3BOJUTEIBHOCTD TPYIA.
Pa3oupartpb peanbHbIC )KU3HEHHBIE CUTYyallluH, GOpMYJINPOBATH
UX Ha S3bIKE MaTeMaTUKH, HAXOAUTH pEIICHUE, MpPUMEHSs
MaTeMaTUYECKU annapar, HHTEePNPETHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATUSIMHU: CTENEHb C IIEJIBIM IIOKa3aTeleM,
apugmeTnyecKuit KBaJPaTHBIN KOPEHB, MHOT'OYJIEH,
anredpandeckast 1po0b, TOKIECTBO.

BbINOJHATL OCHOBHBbIE JeWCTBHMS: BBIIOJIHATH PACUETHI 110
dbopmynam, mpeoOpPa3oOBHIBATH IIENbIE, APOOHO-pAIMOHATBHBIC
BBIDAKEHUSI U  BBIPAXEHUS C KOPHSIMH, pEaM30BbIBATh
pa3joKeHWe MHOrodjeHa Ha MHOXHUTENIHW, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OopMyN pPa3sHOCTH KBaJpaTOB M KBajpara
CYMMBI ¥ Pa3HOCTH (C OMOPOM Ha CIPABOYHYIO MH(GOPMAIHIO);
HaXOJMUTh JIOMYCTUMbIE 3HAYEHMsI MEPEMEHHBIX Ui JIPOOHO-
palMOHAIBHBIX BBIPAKEHHUW, KOPHEN.

MopaenupoBaTth C NOMOMIbIO (OPMYN peaabHbIE MPOLECCH U
SBJICHUA.

OnepupoBath moHsATUAME: QyHKIMS, rpaduK QYHKIUH, HYIN
GyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHusl, yObIBaHUS, HauOOJIbIIIEe U HAUMEHbIIIee 3HAYCHUS
GYHKITUN.

AHaIM3UPOBaTh, CPaBHUBATh, OOCYXKIATh  CBOIICTBa
byHKUMA, cTPOUTH UX IpaduKH.

OnepupoBaTh NOHATHSIMH: IpPsMas IPONOPLUOHAIBHOCTD,
obpaTHass ~ NPONOPIHOHAIBHOCTh,  JIMHEWHas  (yHKIUS,
KBajpatuyHas QyHKIHs, mapadoia, runepoona.

Hcnonb3oBarth rpagukud I ONPENEICHUS  CBOMWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, Ui PEIIeHUs 3a1a4 U3 APYrux
y4eOHBIX NPEAMETOB M pPEaJbHON JKU3HU; MOJETHPOBATH C
MOMOIIBIO TPa(HKOB peasbHbIE MPOLECCH U SIBICHHUS.
Boipaxath popMyJIaMH 3aBUCHMOCTH MEXY BEJIMYMHAMM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUS)




7 kaace (He MeHee 68 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ Coa€cpiKaHue

OcHOBHbIE BHIDbI J1eITEJIbHOCTH oﬁyqamumxcsn

4acoB)
IIpocreiimme [Ipocreiinme reoMeTpuueckie 0ObEKThI: TOUKU, IPSIMbIE, JIydd | @OPMYJITHPOBATH OCHOBHBIE IOHSTHS U OTIpEACTICHUS.
reoMeTpuuYecKne |4 yriibl, MHOTOYTOJIbHUK, IOMaHasl. Pacno3HaBaTh  H3Y4YE€HHbIE  TE€OMETpUYECKHE  (UTYypBHI,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasasTh MX B3aUMHOE PACIOJIOKEHHE, BBIMOJIHATH
U UX CBOMCTBA. Pabora ¢ mpocTedmMu 4epTexamu. yepTéX MO YCIOBMIO 33/1ayM (C MCIHOJIB30BAHUEM CMBICIOBOM
N3mepenue WN3mepenue NMHEMHBIX M YIJIOBBIX BEJIMYMH, BBIUMCICHME|OMOPBI: HABOJALIME BONPOCHl W/WIM aNropuTMa y4eOHBIX
reoMeTPpUYEeCKHX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYHUH Ilepumerp w  mmomans  ¢uryp, cocrtaBieHHbIX 13| IIpoBoauTh MpocTEHIINEe MOCTPOEHHS C MOMOILBIO LUPKYIS U
(14 9) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepsaTh TUHEHHBIE U YIIOBbIE BETUYMHBI T€OMETPUUYECKUX
U IPAKTHYECKUX 0OBEKTOB.
OmnpenensiTb «Ha TIJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
Pematp 3amauv Ha BBIYMCIEHHUE UIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pematp 3a1a4 Ha B3aMMHOE PACIOJI0KEHUE T€OMETPUIECKUX
dburyp.
IIpoBoanTh KiIacCU(UKALUIO YIIIOB, BBIYHCIATH JTUHEHHBIC U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJI0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIE PACCYXKACHMUS.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS FeOMeTPHU.
TpeyroabHukH IlonsTiE O paBHBIX TPEYroJbHUKAaX U  nepBUuHblC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MIPE/ICTaBICHUsI O PaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu|yeprexax (¢ ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBEeHCTBA NPSIMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHBbl IPSAMOYTOJIBHOTO TPEYTOJIbHHKA.

PaBHOOepeHHBIE U PaBHOCTOPOHHHME  TPEYrOJbHUKH.

BHU3YyaJIbHOU OTIOPOM.

BoiBoauTh  CleACTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
®opmyIHPOBATH OTIpEeNICHHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYTrOJIbHUKA.
[IpoTuB GombLICH CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIIHIMA
yTOlL.

[IpocTenmme HeEpaBeHCTBA B T'€OMETPHHU.
TpeyrojabHuka. HepaBeHCTBO JoMaHOM ™.
[IpsimoyrombHbIN TpeyroyibHUK ¢ yrioM B 30°.
[lepBble MOHATHS O 10KA3aTEIBCTBAX B FEOMETPHH.

*HepaBeHCTBO

TYIOYTOJIBHOTO, IIPSIMOYT OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMaHbl TPEYroJIbHUKA; CEPEeIMHHOr0  IEpHEeHAUKYIIpa
OTpe3Ka; NepUMeTpa TPEyroJibHUKAa NpU HEOOXOJUMOCTU C
OIOPOI Ha AITOPUTM IIpaBUIIA.

®opMyJMpOBaTh CBOICTBA W MpPHU3HAKA PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

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

[IpumensTh MIpU3HAKU paBeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/adyax (C MCIOJb30BAaHUEM CMBICIOBOM
OTIOpBI: HABOJALIME BOMPOCHl W/WIM aNrOpuUTMa Yy4eOHBIX
nercTBuil).

Hcnoab3oBarh 1UGPOBBIE PECypChl
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHH.

AJs1  HCCJICAOBAHUSA

IMapannenbHble [TapanmnensHbie npsMble, WX cBoWcTBa. Hakpect nexamue,| @opmMyaupoBaTh  NOHSITHE  NAPAUICIBHBIX  INPSAMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH [IPAKTUYECKUE IPUMEPBI.
yIJ10B NepeceueHNH NapauIebHbIX IPSAMBIX CEKYLIEH). M3yyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX NpPH MEPECEUEHUU
TPeyroJibHuKa [IpyzHak  napajUIeIbBHOCTH  IPSIMBIX ~ 4Y€PE3  PABEHCTBO | IaPAJUICIIBHBIX IPSIMBIX CEKYIEH
(14 v) PacCTOSHMN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs pokazarenbcTBa. POpPMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYIOJIbHUKA. NapajyIeIbHOCTH  JIBYX MpPsIMBIX € TIOMOLIbIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MpPU TMEPECEYEHUU OTUX INPSAMBIX TpETber
MPSMOM.
BoiuncasTe CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonutrh uucioBble U OyKBEHHblE 3HA4YE€HUS YIJOB B
reOMEeTPUYECKUX 3aJjayax C UCIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYroJbHUKA U MHOTOYTIOJIbHHKA.
3HAKOMHMTBCS ¢ HCTOPUEH Pa3BUTHS FCOMETPUM.
OxkpyxHOCTH OKpyXHOCTb, XOpABI U IUAaMETPbl, UX cBolicTBa. KacarenpHas | @opMyJIMpOBaThL  ONpeeJieHusl.  OKPY)KHOCTH,  XOD.BI,
U KpYT. K OKpy)XHOCTU. OKpY)KHOCTb, BIiiCaHHas B yrois. *[loHsTue o|anamerpa U KacaTelbHOM K OKpyKHOCTH. M3ywarh wux
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, NPU3HAKH, CTPOUTH YEPTEXKHU.




NMOCTPOEHHS
(14 v)

MEPIEHIUKYIIAP KaK FEOMETPUUECKHE MECTA TOUEK™.
OKpyXHOCTb, ONMCAaHHAs OKOJIO TpeyrojpHUKa. BrincanHas B
TPEYTOJIbHUK OKPYKHOCTb.

[Ipocrenmue 3aga4n Ha MOCTPOCHHUE.

HccaenoBarb, B TOM YUCIIE HCMOJb3Ys HH(PPOBLIE pecypcChl.
OKPY)KHOCTb, BIIUCAaHHYIO B yroJl; LEHTP OKpPYKHOCTH,
BIIMCAHHOW B YT OJI; PABEHCTBO OTPE3KOB KACATEIBHBIX
*Ucnoab3zoBath Metoa ['MT nmns nokasarenscrBa TeopeM o
nepecedyeHnt OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEINHHBIX
NEPIEHAUKYJIAPOB K CTOPOHAM TPEYrOJBHUKA € IOMOIIBIO
I'MT.*

OBinaneBaTb MOHATHSIMU  BIHCAHHOW W ONMCAHHOU
OKPY’KHOCTEH  TPEYrOJIbHUKA, HAXOAUTH ILECHTPBI DTUX
OKPYXKHOCTEH C OIOPOU Ha aIrOpUTM IpaBUiIa.

Pemiate OCHOBHEBIE 3a/la4y¥ Ha IOCTPOEHHE: YIJia, PaBHOTO
JTAHHOMY; CEpEIUHHOTO IEPHEHANKYJsApa JTAaHHOTO OTpE3Ka;
OpsAMOM,  NPOXOJAIIEd  4Yepe3  JaHHyl  TOYKYy H
NEPNEeHIUKYIIPHON JaHHOW MpPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 10 Pa3IU4HBIM JJIEMEHTaM IIpHU
HEO0OXOIMMOCTH C HAMPaBJISIOIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPHEIl Pa3BUTHUSA T€OMETPHHU.

IToBTOpEHUE,
00001IeHHE
3HAHMH

4 4)

[ToBTOpeHne u 000OIIEHHE OCHOBHBIX IMOHATHHA M METOJOB
Kypca 7 Kiacca.

Pemath 3amaum Ha MOBTOPEHHUE, WIUTFOCTPUPYIOLIME CBSA3H
MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.

8 kiacc (He meHee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4Hcj10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Yeroipéxyroabuuk |I[lapamnenorpaMm, ero npusHaku u cBoiictBa. YacTHele ciaydau | A300pakaTh M HAXOAUTH HA YepTekaX 4eThIPEXYTOJbHUKU
/| napajyienorpaMmoB  (MPSMOYTOJBHUK, pOMO, KBaApar), WX |pa3HBIX BUJIOB U UX DJIEMEHTHI.
(12 ) npu3HakKM M cBoiictBa.  Tpamemus.  PaBHoOokas — u | ®opMyampoBaTh onpe/eieHU: napaienorpaMma,




MIPSIMOYTOJIbHAs TPANEIUH.
*Y nBoenue Meauansl. LleHTpanbHas cuMMeTpus™

psSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tparelyu, paBHOOOKOM
Tparenuu, IpsIMOYroIbHOM Tparenuu.

Hcnonb3oBaTth mNpH  pelleHMH NPOCTEHIIHMX  3ajadv
IPU3HAKU U CBOMCTBA: mapajuiejorpamma, npsMoyrojabHHUKa,
pomba, KBajapara, Tpamneluy, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW Tpamenuy.

[IpuMeHSITH MeTOJ YIBOCHUS MEAMAHBI TPEYTOJbHHUKA C
OIOPOI Ha AITOPUTM TpaBUIIA.
Hcnoab3oBath 1UQPPOBBIE pPECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS TeOMETPHH.

11 UCCIICAOBAHUA

Teopema dajieca
U TeopeMa o
NPONoOPUHOHAILH
bIX OTpe3Kax,
NOJX00HEIE
TPeyroJbHUKHU
(154)

*Teopema ®Daneca u TeopemMa 0 MPOTOPIIUOHATBHBIX OTPe3Kax.™
CpenHsist nuHus TpeyrojbHUKa. Tpaneuus, e€ cpeTHss TUHUSL.
*TIponoprmOHAIBHBIE ~ OTPE3KH, TOCTPOCHHE  YETBEPTOTO
MPOMOPLIMOHAIBHOTO OTPE3Ka.

CBolicTBa IEHTPA MAacC B TPEYrOJIbHUKE.

[TomoOuble  TpeyronpbHUKH. Tpm  TpU3HAKa
TpeyrojabHuKoB*. [IpakTHueckoe npuMeHeHue.

nonoous

IIpoBoaAMTH MOCTPOEHUS C TIOMOLIBIO HUPKYJIS U JTUHEHKH C
UCIIONb30BaHne  TeopeMbl  Pameca M TEOpeMBl O
MPONOPUMOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIU
MPONOPUMOHAIBHBIA OTPE30K C OMNOpPOM Ha 3PUTENBHYIO
HarJIIJHOCTb.

Haxoauth 10J00HBIE TPEYTOIBHUKH HA TOTOBBIX YEPTEXKaX C
yKa3aHMEM COOTBETCTBYIOILMX IPU3HAKOB NOAOOMS TpU
HEOOXOAMMOCTH C BU3yaJbHON OTIOPOH.

PemaTh 3agaum Ha NOJOOHBIE TPEYrOJbHUKH C IOMOLIBIO
CaMOCTOSITENIBHOTO TIOCTPOEHMSI YEePTEXEH M HaXOKICHUS
HOJOOHBIX  TPEYroJbHUKOB  IPH  HEOOXOAMMOCTH  C
HaIPAaBIIIOEH TTOMOILBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJb30BaHUEM IIPU3HAKOB
OJI00MST HECIIOKHBIX I'€OMETPHUYECKUX 3a/ad C ONOpoi Ha
AITOPUTM y4eOHBIX AEHCTBHIA.

IlpuMeHATH,  TOJydEHHBIE  3HAHMA  IPU  PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]1a4 IPU HEOOXOIUMOCTH
C HaNpaBJAOLIEN TOMOIIBIO.

3HAKOMHUTBCSI C HICTOPHEl Pa3BUTHUS T€OMETPHHU.

Ilnomann.
Haxo:xnenue

[TonsiTue 06 o01IeH TeOpUH TUIOIAIM.
@opmynsl A1 IUIOMIAAM  TPEYrojibHUKA, Mapajuiejorpamma.

OBiaajeBaTh NMePBHYHBIMH MpeACTaBIeHUAMH 00 oOmiei
TEOpUH IUIOmagd (Mepsl), (opMyJIMPOBATH CBOWCTBA




Iomaxen
TPEyroJbHHUKOB

U MHOI'0OYI'0JIbHBIX
¢uryp. ILnomaaun
NoI00HBIX (pUryp
(14 9)

*OTHOIIEHUE TJIOMIA/ICH TPEYTOJIbHUKOB C OOIIMM OCHOBaHUEM
nim oO1Iel BBICOTOM.

Brruucnenue mutomanei cioxHbIXx GUTyp depe3 pasOueHue Ha
4acTU U JOCTpoeHue.™

[Tnomamm puryp Ha KiIeT4aroit Oymare.

[Tnomamn nonoOHbIX Guryp. Berancnenue miomanei. 3amaun ¢
MPAaKTUYECKUM coJiepaHueM. *Permienue 3amad ¢ MOMOIIBIO
METOJa BCIIOMOTaTEILHOM TUIOmaan.*

aomanau, BeIACHATh UX H&FHHHHBIﬁ CMBICIJI.

[TlpumensaTs  ¢opmynbl  IUIOMIAAM  HapajuieorpaMMa,
TPEYroJbHUKA, Tpanmeuuu ¢ OIOPOM Ha CIPABOYHYIO
UH(POPMAIIHIO.

IIpumensaTb dhopmyIbI [UIOLA I BBIIYKJIOTO

YETHIPEXYTOJIbHUKA Yepe3 TUArOHad U YroJl MEeXIy HUMH C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO.

HaxoauTh 1iomanu Guryp, u300pak€HHBIX Ha KJIETYATOU
OyMare, HCIOJIb30BaTh Pa30MEHNE HA YACTH U JOCTPOCHHE.
Pa3oupars mnpuMepsl HCIOJIB30BaHUS BCIOMOTATEIbHON
TJIOIAIHU IS PEIIEHUS] TEOMETPUUYECKUX 3a]1a4.

HaxoauTh 1iomaan moA00HBIX (GUTYp C OINOpoM Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BuIuHCasATH IUIOMAIN PA3TUIHBIX MHOTOYTOJIBHBIX (PHUTYD.
PemaTh 3agaum Ha TUIOMIAH C MPAKTUYECKUM COJIEP)KaHUEM
MOCJIE COBMECTHOTO aHAJIN3a.

Teopema
IMudaropa n
Hayaja
TPUTOHOMETPUH
(10 v)

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

Onpenenenne TPUTOHOMETPUYCCKUX (YHKIIUHA OCTPOTO YIJIa,
TPUTOHOMETPUUECKHE  COOTHOUIEHUS B  MPSIMOYTOJIbHOM
TpeyrojbHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHomIeHUS  MEXAY CTOPOHAaMH B  TNPSMOYTOJBHBIX
TpEeyroJbHUKAxX C yriamu B 45° u 45°;, 30° u 60°.

®opmynupoBathk Teopemy lludaropa, mcmosb3oBarh €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

Branerp  TMOHATHUSMH —~ TPUTOHOMETPHYECKUX  (PYHKITHIA
OCTpOTO YIjia, MPOBEPSATHh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOW Ha CIPAaBOYHYIO
nHpopMaIuio.

HccnenoBaTh  COOTHOLICHHS  MEXKIY  CTOpOHaMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIIONIEH TOMOIIIBIO.

Hcnoan3oBare  GopMylbl  NpUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKIECTBO JJIST HAXOXKICHHS
COOTHOILIEGHUH MEXIY TPUTOHOMETPHUYECKUMU (QYHKLUAMU
pa3IMYHBIX OCTPBIX YIJOB C OMNOPOH Ha CIPaBOYHYIO
UH(OpMaLIHIO.

I[IpuMeHSITH TOJIYYECHHBIE 3HAHUS U YMEHHS NPU PEIICHUU
NPaKTUYECKUX 3a1ad (IpU HEoOXOJAUMOCTH C ONOpOM Ha

OCHOBHOC




QITOPUTM IIPABUIIA).
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUS FEOMETPUU.

Yribl B BnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXAY KacaTelbHOM U | DOpMYJMPOBATHL OCHOBHBIE OIIPENEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIHCaHHBINA yroJl, HEHTPaIbHbIN YIo).
Bnucannbie VYribl MeXIy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BIUCAHHBIC YIJIbI, OMUPAIOLIMECS HA OJHY IYTY,
U ONHCAHHBbIE Bnucanubie U onucaHHble YETHIPEXYTOIBHUKH, UX MPU3HAKH U | BBIYMCISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIiax,
YeTBIPEXyrojbHUK |cBoWcTBa. IlpuMeHeHuMe 3TUX CBOMCTB MpH  PELICHUM |TEOPEMBbl O BIIMCAHHOM YETBHIPEXYTOJIbHUKE, TEOPEMBI O
U. TEOMETPUUECKHX 3a/1a4. HEHTPAIHHOM yIJIe TpPH HEOOXOAUMOCTH C BH3yaJbHOU
KacarenbHble B3anmHoe pacnosiokeHue ABYyX OKpyxkHocteil. Kacanue | omopoid.
K OKPYKHOCTH. OKPYXHOCTEH. HccaenoBatb, B TOM UHCIE C TIOMOIIBIO HU(PPOBBIX
Kacanue pPECypCOB, BIHCAaHHBIE M OMHCAHHBIC YETHIPEXYTOJTHHUKH,
OKpY’KHOCTe BBIBOJMTH WX CBOWCTBA W TPU3HAKHA TIOCIE COBMECTHOTO
(13 u) aHaJn3a.
Hcnosb30BaTh ATH CBOMCTBA M MPU3HAKUA TIPH PEHICHUU
3amad.
IToBTOpEHHUE, [ToBTOpEHHE OCHOBHBIX MOHATHI W METOJOB KypcoB 7 u §|Pemarp 3agaum Ha MOBTOPEHHE, WIUTIOCTPUPYIOIIHE CBSI3H
0000ImEeHne KJIacCOB, 0000ITIEHNE 3HAHNM. MEXy Pa3TuIHBIMH YaCTSIMH Kypca.
3HAHUM
(4 9)

9 kaacc (He MeHee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4Hcj10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Tpuronomerpusi. |Ornpenenenue TpuroHomerpuueckux GyHkuuid yriaos ot 0° no | @opmyaumpoBaTh  OomnpeneeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc M cuHYC HpsSMOTO M Tymoro yria. Teopema|(yHKIMI TYHObIX M MHPSAMBIX YIJIOB C BHU3YaJIbHOW OIMOPOM.

KOCHMHYCOB 1
CHHYCOB.

KocuHycoB. (OO0oOmEHHas) TeopemMa CHHYCOB (C paamycom
ONMCAaHHOM OKpYXXHOCTH). HaxokaeHWe mIMH CTOPOH H

dopMynupoBaTh TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
pagnycoM OMMCAaHHOU OKPYXHOCTH).




Pemenue BEJIMYMH YIJII0B TPEYTrOJIbHUKOB. Pemiath TpEyroJIbHUKM C ONOPOM Ha alrOpuTM Y4eOHBIX
TPeyroJbHNUKOB dopmyna MIOMAAU TPEYrOJbHUKA YEpe3 JBE CTOPOHBI U YroJ | IEHCTBUM.
(16 9) Mexy HUMU. PopMyIia IIOMaay YeThIPEXYTOJIbHUKA yepes ero |Pemars mpakTuyeckue  3aJauM, CBOAsIIMECHd K
JMaroHaJIu U YroJ MEeXly HUMHU. HAXO0K/I€HUIO PAa3JIMYHBIX 3JIEMEHTOB TPeyroJlbHHKA.
[IpakTueckoe NpUMeHEHNE JOKa3aHHBIX TEOPEM.
Ipeo6paszoBanmne |*[lonsTue o mpeoOpa3oBaHUH MOIO00USI. OcBauBarthb MOHAATHE npeoOpa3oBaHUs noao0usi.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD. HccnenoBaTh OTHOIIECHUE JIMHEWHBIX 3JIEMEHTOB (UTYp NpHU
Metpuueckue Teopema o0 TmpousBeAEHHH OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuM moaoous. HaxoauTs mnpuMmepsl moaodus B
COOTHOIIIEHUS B MPOM3BEACHUN OTPE3KOB CEKYIIHX, TeopemMa O KBaJpare |OKpyXKarouleil 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacatenbHOW. [IpyMeHeHHe B pelIeHHMM TIeOoMETPHUYECKUX | *BhIBOIMTH METPUYECKHE COOTHOLIEHUS MEXIY OTpPEe3KaMU
(10 v) 3amau.® XOpH, CEeKyUMX UM KacaTelbHbIX C  HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYrOJbHUKOB.
PemaTh TeOMETpUYECKHE 3aJaud W 3aJa4d U3 pPEaJbHOU
YKU3HHU C UCTIOJIb30BAaHUEM MOJ0OHBIX TPEYTOJIbHUKOB. ™
BekTopsbi OmnpeneneHne BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOPBl KaK HAIPABJICHHBIE OTPE3KH,
(12 v) YMHOEHHE BEKTOpa Ha YUCIIO. HUCCJIEI0BATH F€OMETPUYECKUN (mepemerenue) 5

DU3NYECKUH U TEOMETPUUYECKHIT CMBICT BEKTOPOB.

Pa3znoxxeHne BekTOpa MO JBYM HEKOJIMHEAPHBIM BEKTOpaM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE IS
HAX0XJACHUS JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB.

[IpumeHeHre BEKTOPOB Ui pEUICHHs] 3aJady KHUHEMAaTUKH |
MEXaHUKH.

buzndeckuii  (Cusia) CMBICTBI
BOIIPOCHBIH TJIaH.

BEKTOPOB C ONOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMblI W Pa3HOCTH BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha YUCIIO, ucese10BaTh
TEOMETPHUCCKUI ¥ (PU3MUECKHUI CMBICITBI 3TUX OTIepaIU.
Pematp reoMerpuyeckue 3ajadyd € MCIHOJb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JIBYM  HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnosb30BaTh  CKaIsIpHOE  IMPOU3BEJIEHUE  BEKTOPOB,

BbIBOAUTDB €I'0O OCHOBHBIC CBOMCTBA.

Bbruucaarsb CYMMY, Pa3sHOCTb U CKAJIKIPHOC IIPOU3BCIACHHC
BCKTOPOB B KOOpAWHATAX.

HpI/IMEHHTb CKaJIIpHOC TMPOU3BCACHUC NJId HAXOXICHUSA
AJIUH U YTJIOB.




JexkapToBbl

JlexapToBbI KOOPIMHATHI TOYEK HA MIOCKOCTH.

OcBauBaThL NOHSATHE HpSIMOerJIBHOI;'I CUCTCMbI KOOPAHHAT,

KOOPAUHATHI Ha | *YpaBHeHHE TPAMONR.* YTIIOBOH KOA(P(HUIMEHT, TAHTCHC YIJIa |/JIeKapPTOBBIX KOOPIAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, [TapaJUIeJIbHbIE U NEPIIEHIUKYISIPHbBIE TIPSIMBbIE. HccnenoBath ypaBHEHHE NPSIMOW M OKPYKHOCTU C ONOPOH
9y YpaBHEeHHE OKpYKHOCTH. Haxo)kaeHue KOOpAMHAT TOYEK |Ha BOIPOCHBIM ILIaH.
MIEpPECEUEHUS OKPYKHOCTH U MPSAMOH. Haxomuts 1eHTp u paanyc OKpy>KHOCTH 110 €€ ypaBHEHHUIO.
MeTto1 KOOpAMHAT IIPU PEILIEHUN T€OMETPUUYECKUX 3a/1a4. Pemiate 3agaum Ha HAX0XJEHUE TOYEK IEPECEUYECHUS
Hcnonb3oBanue MeTo1a KOOPAUHAT B IPAKTHUECKUX 3a4a4ax IPSIMBIX U OKPYKHOCTEH C IIOMOILbIO METOa KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO Ko3(duiMeHTa mpsMoin
OpU peuleHUM 3a4ay, A ONpEeNICHUs PacloIOXKEHUS
IPSIMOM.
I[puMeHSITH KOOPAUHATHI MIPU PELIEHUN T'€OMETPUUYECKUX U
NPaKTUYECKUX 3a7ad, Ui TOCTPOEHUS MaTeMaTHYeCKUuX
MOJIEJIEH peabHBIX 33/1a4 («METOJ KOOPIMHATY).
IMoan3oBaThest UL TOCTPOEHUS M HCCIEeIOBaHUMN
1M (POBBIMU peCypcamu.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHA T'€OMETPUHU
I[IpaBuabHbIe IIpaBunbHBIE MHOTOYTOJIBHHKH, BBIYHMCICHHE HX JJIEMEHTOB. | POpMyJIMpPOBATH OIIpeacIIeHUE IPaBUJIBHBIX
MHOIOYIroJIbHUKHM. (UKuCii0 m W JAnuHA OKPYKHOCTH. J[MMHAa Oyru OKpYKHOCTH.|MHOTOYTOJbHHUKOB, HAXOAHUTH UX JJICMCHTHI.
Jnuna Pagnannas mepa yria. IMoab30BaThCsl MOHATHEM UIMHBI OKPYXKHOCTH, BBEACHHBIM

OKPY:KHOCTH H
IUIOIAIb KpYyra.

[Inomanas Kpyra W €ro »JIEMEHTOB (CEKTOpa U CETrMEHTA).
Brruncnenue miomasneit Gpuryp, BKIIOYAOIMIKUX 3JIEMEHTHI Kpyra.

C TOMOIIBIO MPABWIBHBIX MHOTOYTOJILHUKOB, ONMpeNeJsiTh
YHUCIIO 7T, JUIMHY IYTU U paJUaHHYI0 MEpy yIJia 1o oopasiy.

Boruucienne IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIriia K I'palyCHON

Iomaaein ¥ Ha00OpOT 10 BU3YyaIbHOM OTIOpE.

(8 u) OnpeaensiTh IIOLIAAL KpPyra.
BoiBoauTh popmyJibl (B rpalyCHON U pajiuaHHON Mepe) A
JUIMH JyT, IUIOIIAJIed CEKTOPOB M CETMEHTOB C ONOPOMl Ha
BOIIPOCHBI I1JIaH.
Boruncasars momanu (uryp, BKIIOYAIOMIUX 3JIEMEHTHI
OKpPY)XHOCTH  (Kpyra) ¢ ONOpOH Ha  CIPaBOYHYIO
UH(OpMaILIHIO.
HaxoauTh mioniaau B 3afa4yax peaibHOU KU3HH.

JABu:xenunst *TloHsATHE O IBMKEHUU TIIIOCKOCTH. Pa3oupars  mpuMmepsl,  WUIIOCTPUPYIOLIME  IOHATUSA




IJIOCKOCTH [TapannenbHblil IEpeHOC, TOBOPOT U cuMMeTpust. OCU U LIEHTPBI | ABUKEHUS, LIEHTPOB U OCEN CUMMETPHH.
(6 4) CUMMETPHUH. @opMyJIMPOBATH OIPEJEICHUS APAIIEILHOTO IIEPEHOCa,
[Ipocreiinye npuMeHeHNsI B pEILIEHNN 3aa4u™. IIOBOPOTAa W OCEBOM CHMMETPUM C BU3YAJIBHOW OIIOPOM.
HaxoauTh HETIOIBWKHBIE TOUKHU TI0 00pasiy.
HaxoauTh IEHTPHI M OCH CHMMETPUI IpoCcTeHIuX GUryp mo
o0Opasiy.
*TIpuMeHATH NapAJUICIBHBIA MEPEHOC U CHUMMETPHUIO IIpU
pelIeHNH TeOMETPUUECKUX 3a1a4 (pa30uparh MPUMEpHI).
Hcnosab30BaTh 7151 IOCTPOCHUS U MCCIIEIOBAaHUN UG POBHIE
pecypcsL.®
IToBTOpEHME, [ToBTOpEHHE OCHOBHBIX TMOHITHH W METOJOB KypcoB 7—9|OmnepupoBaTh MOHATHSIMU: QHUTYpa, TOYKA, NpsMasi, Yro,
00001eHME, KJIacCOB, 00001IIeHNE U CHUCTEMaTU3alUs 3HAHUH. MHOTOYTOJIbHUK, paBHOOEAPEHHBII M  PaBHOCTOPOHHUI
cucrematru3anusi  |[Ipocreiimme reoMmerpuueckue QUIYpbl U HMX CBOWCTBA. | TPEYTOJIbHUKH, MPSIMOYTOJBHBIM TpPEYrojbHUK, MeEIHaHa,
3HAHUI N3mepenune reoMeTpuyecKiuX BETHYHH. OucceKTpuca W BBICOTA TPEYroJIbHUKA, IMapajjIeorpaMm,
(7 9) TpeyroybHUKH. poMO, TPSAMOYTOJbHHUK, KBaJpaT, Tpameuus; OKPYKHOCTb,

[TapannenpHble U EPIEHIUKYISIPHBIE IPSMBIE.
OkpyXHOCTh U Kpyr. ['eomeTpuyeckne MOCTPOEHUA. YTJIbl B

OKPYXXHOCTH. BrnmcanHble W  ONHMCaHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast u OKPYKHOCTb.

UeThIpEXYroJIbHUKY. Bnucannsie u OIIMCaHHbIE
YEThIPEXYTOJIbHUKHU.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oommx
TPEYroJIbHUKOB.

[IpaBUsIbHBIE MHOTOYT'OJIBHUKHU.

[IpeoOpazoBanus TUIOCKOCTH. JIBHKEHUS. [TonoOwue.
CummeTpusi.

IImomans. Beruucnenue rtwiomanei. I[liomaaym 1momoOHBIX

dburyp.
JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH.
BekTopbl Ha IIIOCKOCTH.

KacaTelibHasl, paBEHCTBO U ToJ00ue GUTyp, TPEyroJabHUKOB,
NapajieIbHOCTh W MEPIECHIUKYISIPHOCTh MPSIMBIX, yrOJl
MEXIy TPSIMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKA U
OpsMO; JUITMHA, PACCTOSHUE, BEIMYMHA YIiia, IUIONIA/b,
nepumMeTp.

Hcnoab3oBats  ¢GopMyJbl: IepuMeTpa M IJIOLIAIU
MHOTOYTOJIbHUKOB, JUTMHBI OKPYXHOCTH W IUIOIIAJW Kpyra,
00BEMA TPSIMOYTOJIBHOTO MapajuIeieuIe/ia.

OnepupoBaTh NOHATHSAMHU: IPSAMOYroOjbHAas cHCTEMa
KOOpJMHAT, BEKTOpP; MCIOJb30BATh OSTH TMOHITHUS MJIs
NPE/ICTAaBJICHUS JIaHHBIX U PEIICHUS 33a7a4, B TOM YHUCIIC W3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemate 3agaum Ha TIOBTOPEHHE OCHOBHBIX TOHSATHUH,
WLTIOCTPAIMIO CBS3CH MEXIy pa3IMYHBIMU YaCTSIMH Kypca.
BoioupaTs MeTO JUTS pelleHHs 3a/1auu.

PemaTh 3a1aun 13 MOBCETHEBHOM KU3HU.




TEMATHUYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOSITHOCTDH U CTATUCTHUKA»
(IO TOJAM OBYYEHUS)

7 kaacc (He meHee 34 4)

Ha3zBanue
pasnaesa (TeMbl)
(4ucy0 yacoB)

OcHoBHOE Coa€cpiKaHue

XapaKTepHCTHKa JECATCJIBbHOCTH oﬁyqaloumxca

IIpencraBienue [IpencraBnenne gaHHbIx B Tabmuuax. [lpaktudeckue | OcBamBath  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JAAHHBIX BBIYKCIICHUSI 110 TaOJIMYHBIM JaHHBIM. VI3BjeueHWe W | NPEJICTaBICHHUS CTATUCTHYCCKUX JaHHBIX W YHUCIIOBBIX
(7 9) WHTEpIpeTaruss TabmuyHbIX AaHHBIX. [IpakThdeckass paboTa | MAacCHBOB C TOMOIIBIO TaONHWII ©  JUAarpaMMm  C
«TabmuusD». UCIIOJIb30BAHMEM  aKTYaJIbHBIX M BaXKHBIX JAHHBIX
I'padmyeckoe mpejacTaBicHWEe ITaHHBIX B BHJE KPYroBbIX, | (Aemorpaduueckue JTAHHBIE, TIPOU3BOJICTBO
CTOJIOMKOBBIX  (CTONMOYATHIX)  auarpamMM.  YUTeHHE ¥ | TPOMBIIUICHHOW M CEIbCKOXO3SMCTBEHHOW MPOIYKIIUH,
noctpoenne  auvarpamM. [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
JMarpaMm. H3yuyarr MeToabl paboThl ¢  TaOIUYHBIMH U
[IpakTuueckas pabora «Jluarpammsn. rpauuecKuMu TPEICTaBICHUSAMH JaHHBIX C TMOMOIIBIO
M(POBBIX pPECypcoB B XOJi¢ MPAKTHUYECKUX padoT (c
HAIPAaBJIAIONIEH TOMOIIBIO).
OnucarenbHast Uucnossie Habopbl. CpenHee apudMeTudeckoe. OcBanBaTh Ha 0a30BOM YPOBHE MOHSITHSI: YHUCIOBOU
CTATHCTHKA Menuana yrcinoBoro Habopa. Y cToOHYMBOCTh MEIUAHBI. HaOoOp, Mepa LEHTpaIbHON TEHIEHIMH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabota «CpeaHre 3HaUCHUSD. TOM 4HCJIe cpeiHee apudmeTuyeckoe, MeJuana.

Haubonpiiee m HauMeHbIIee 3HAYCHUS YHMCIOBOTO Habopa.
Pazmax.

OnucbiBaTh CTATUCTUYECKHE JAHHBIE C IIOMOILBIO
cpeaHero apudMeTuueckoro U MeauaHsl. Pemats 3agaun
(¢ uCmoNb30BaHUEM 3PUTEIbHON HArJSAHOCTH W/WIU
BepOaJIbHO OTOPBI)

H3yyars cBoiicTBa CPEIHHUX, B TOM YHUCJIE C IIOMOIIBIO
IU(PPOBBIX PECypcoB, B XOJ€ MPAKTUYECKUX padoT, (c
HarpasJIsIoNIe TOMOUIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAaHOOJIbILIEE




Y HaWMEHbIIIEE 3HAUCHUS YUCIIOBOTO MACCUBA, pa3Max.
Pemiath 3aga4yn Ha BBIOOp crioco0a OMMCaHUs TaHHBIX B
COOTBETCTBMM C TPUPOAOH JAHHBIX U  LEISMH
MCCJIEI0BaHUS C HAITPABJISIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(69

*CnyuvaifHasi U3MEHUYHUBOCTH (MpuUMepbl). YacToTa 3HaYeHU B
MAaCCHBE JaHHBIX. [’ pynnupoBka. ['ucrorpaMmel.
[IpakTuueckas padota «CiydaitHasi U3MEHYHUBOCTH». ™

*OcBanBaTh NMOHATHS: YacCTOTa 3HAYEHUN B MaccHUBE
JAHHBIX, TPYIIUPOBKA JTAHHBIX, TUCTOrpaMMa.

CTpouth rucrtorpaMmMmsl o oOpasiy

OcBauBaThb rpa@uUecKue NMPEICTABICHUS Pa3HBIX BHUJIOB
CIy4alHOM W3MEHYMBOCTH, B TOM YHUCJE C IMOMOUIBIO
U (POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOW pabOTHI. ™

BBenenue B
Teopuio rpados
(449)

*T'pad, BepmiuHa, pedpo. [IpeacraBnenue 3agaun ¢ TOMOIIbIO
rpada. CreneHb (BaJieHTHOCTh) BepliMHBL. Yucno pédep u
cymmapHasi ctenieHb BepmuH. llens u nuki. Ilyte B Tpade.
[IpencraBnenune o cBsazHocTH Tpada. OOxox rpada (diIepoB
nyTh). [IpencraBnenrue 06 OpUEeHTUPOBAHHBIX Tpadax.™

*QOcBauBaTh NOHATHA: Tpad, BepmmHa Tpada, pedpo
rpada, cteneHb (BaJIEHTHOCTh BEPILIUHBI), [ETb U IIUKI.
OcBauBaTh NMOHATHS: MYyThb B TIpade, 3iliepoB MyTh,
006xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OO0cy:xknaTh pelieHde 3aJ4a4d  Ha IIOMCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK 00Xxoma rpada, Ha
NOMCK TMyTed B  OPUEHTUPOBAHHBIX TIpadax ¢
HaIMPAaBJISAIONIEH TOMOIIBIO.

OcBauBaTrh €nocoObl IIPEACTABICHHU 3aJa4 M3 Kypca
anreOpbl, TEOMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMeTOB C MOMOLIbI0 TpadoB (KapThl, CXEMBI,
AJIeKTpUYecKre IenH, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha mpumepax. *

BeposiTHOCTB 1
4acToTa
CIYYAHHOI 0
coObITHS

(49

*CnydaiiHbIi ONBIT M cilydailHOe coObITHE. BeposTHOCTH U
gactoTa coObITUSA. Poib MajgoBEpOSATHBIX M IPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B IpHpoJe U B obuecTBe. MoHeTa U
UrpajbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

[IpakTnyeckas pabota «HacToTa BbIAAEHUS OpJiay. ™

*OcBanBaTh MOHSTHUS: CIYYalHBIN ONBIT U CIlydallHOE
COOBITHE, MAJOBEPOSATHOE M TPAKTHYCCKH JTOCTOBEPHOE
coOBITHE.

H3yyaTrs, 3HAYUMOCTh MAaJIOBEPOSATHBIX COOBITHH B
npupojie ¥ oOIIecTBe Ha Ba)XKHBIX NpHUMepax (aBapui,
HECYaCTHBIC ciydau, 3aIuTa MepPCOHAIBHOMN
uH(pOpMaIny, Tepeaada JaHHbIX).

H3yuaTh poJjib KIACCHUYECKUX BEPOSTHOCTHBIX MOJEeH




(MOHeTa, UrpajibHast KOCTh) B TEOPUH BEPOSITHOCTEH.
Ha6awaate M u3y4yaTh 4acTOTY COOBITMHM B IPOCTBIX
OKCIIEPUMEHTaX, B TOM 4YHCJE C MOMOIIBI0 HU(PPOBBIX
pecypcoB, B X0/1¢ PAKTUYECKON pabOTHL. *

O06001meHNe,
KOHTPOJIb
(54)

[IpencraBnenne  nmanHbix.  OmnmcarenbHas — CTaTUCTHKA.
BeposTHOCTB Ciiy4aitHOTO COOBITHSI.

I[loBTOpPSITH M3y4EHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.
Pemartp 3a1aun Ha NPEACTABICHUE W ONMHUCAHUE JAHHBIX

C IIOMOIIBIO HN3YUCHHBIX XapaKTCPUCTHUK C
HaIIPaBJIAOMIEH TOMOIIBIO.
O0cy:xxkpaThb NpUMepbI CIIy4alHbIX COOBITHI,

MaJOBEPOSITHBIX U MIPAKTUYECKH JIOCTOBEPHBIX
CIIy4allHbIX COOBITUH, HUX POJM B MPUPOAEC M KHU3IHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4ucy10 4acoB)

OcHOBHOE coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs

IToBTOpEHUE
Kypca 7 Kj1acca
(49)

[IpencraBnennie  panHbiX.  OmnwMcarenbHass — CTAaTHCTHKA.
CrnydaiiHast ”3BMEHUYUBOCTh. CpeHue YUCI0OBOTO Habopa.
Cinyyaiinbie COOBITHSL. BepositHocT U YacTOTHI.
Knaccuueckue mojenu TeopuH BEpOSTHOCTEH: MOHETa U
UrpajgbHas KOCTb.

IloBTOpSAITH M3Yy4CHHOE U BBICTPAMBATH CUCTEMY
3HAHU.

Pemars 3agmaum (Mo BH3yaJbHOM oOmope) Ha
IIPEICTaBICHUE U ONMCAHUE JAHHBIX C IIOMOILIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEJICTaBICHUE TPYNIIMPOBAHHBIX JAaHHBIX U OIMCAaHUE
Cl1y4ailHOM U3MEHUYMBOCTH.

Pemare 3agaum (Mo BH3yaJbHOHM oOmope) Ha
OTIpECIICHNE 4acTOTBI CIIy4alHBIX COOBITHH,
oOcyxieHune IIPUMEPOB CIIy4alHBIX COOBITHH,
MaJOBEPOSITHBIX U MPAaKTUYECKH  JTOCTOBEPHBIX




CIIyJallHBIX COOBITHI, WX POJM B MHPUPOJEC H >KU3HU
YeJI0BEKA.

OnucareabHas *Otknonenus. Jucnepcust yucnoBoro Habopa. CrangaptHoe | *OcBamBaTh MOHATHA: JUCHEPCHS U CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHHE YMCIIOBOro Habopa. /(narpammsel paccenBanust.™ OTKJIOHEHHUE, HCIIOJIb30BaTh 3TU XapPAKTEPUCTUKH IS
PaccenBanmne OTIMCAHUsl PACCEUBAHMS JIAHHBIX.
JaHHBIX YuyacTBOBaTH B 00CY:KI€HUHM TUNOTE3bI 00 OTCYTCTBUU
(4 49) VI HAJIMYUHU CBA3U 10 AUArpaMMaM pacCEeUBaHMUS.
CTpouth JuarpaMMbl pacceMBaHHUsS IO HMEIOUIUMCS
JAHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMIBIOTEpa (mMocie
COBMECTHOTO aHaau3a).*
MHo:xecTBa MHoOxecTBO, MOAMHOkECTBO. Onepanuu Hajg MHOXkecTBamu: | OcBaMBaTh MOHSITHS: MHOKECTBO, JIEMEHT MHOXKECTBA,
4 4v) o0beqUHEHHNE, MepEeCEeUCHHE, JIOTIOJTHEHUE. CBoiicTBa | HNOJIMHOKECTBO.
omeparuit Hax MHO>KECTBaAMHU: MepeMECTUTENbHOE, | BBIMOJIHATH onepauuu HaJ MHOKECTBaMHU:
COYETaTENbHOE, PACTIPEACIUTEILHOE, BKITIOUCHHS. 00beIMHEHNE, TIEPECEUCHHE, TOTI0JHEeHNE (TI0 00pa3Iy).
I'paduaeckoe nmpeacraBaeHNEe MHOXKECTB. Hcnoab3oBaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIpEeeIUTEeIbHOe, BKIIOYCHHS (C
WCITOJIb30BaHNEM BU3YAJIbHOU OTIOPHI).
Hcnoab3oBath Tpaduueckoe mpeacTaBiIeHUE MHOXKECTB
MPU OINHCAHUHM PEATHHBIX TMPOIECCOB W SBJICHHUMA, TPHU
pEIICHUY 3a/1a4 U3 APYruX Y4eOHBIX MPEAMETOB U KYPCOB
(C ICTIOJIb30BAaHUEM BU3YAIBHOU OIIOPHI).
BepositHOCTB DJleMeHTapHbIe COOBITHS. Cny4aitnbie coOpITHs. | OcBamBaTh Ha 0a30BOM YPOBHe MOHSATHS
CJIyYaHOT O brnaronpusitcTByromue AJIEMEHTApHbIC COOBITHS. | DIEMEHTapHOE COOBbITHE, Cly4ailHOe COOBITHE Kak
CcOOBITHSA BepostHocTn  coObiTuii. ONBITBI € PaBHOBO3MOXKHBIMH | COBOKYIHOCTh  OJarompUATCTBYIOIIMX — 3JIE€MEHTapHBIX
(6 9) 3JIeMEHTapHBIMU COOBITUAMU. CIydaifHbIN BBIOOD. COOBITHI, PABHOBO3MOYKHBIC AJICMEHTAPHBIC COOBITHSI.

HpaKTI/I‘IeCKaH pa60Ta «OmnBITHI C PaBHOBO3MOKHBIMU
QJICMCHTAPHbIMHA COOBITHSIMHI.

PemaTh 3a7aum Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOSTHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aifHOTO
OmbITa (C UCMOJBb30BAaHUEM 3pUTENILHONH HarIsIHOCTH
U/Win BepOabHON OTIOPHI).

PemaTh 3a7aun Ha BBIYKCIIEHUE BEPOSATHOCTEH COOBITHI
B OIBITaX C PaBHOBO3MOXKHBIMU  3JI€MEHTAPHBIMU




COOBITUSIMH, B TOM YHCJIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAHUEM  3PUTEIBHONW  HATJSAHOCTH — W/WUIU
BEpOAIBHOM OTIOPHI).

I[IpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH (C MCTIOJIB30BAaHUEM MOHET,
UTPATbHBIX KOCTEH, JIPYTUX Moeneil)
B XOJIe TMPaKTUUYECKOM paboThl (C HCIOJIB30BAHUEM
BHU3YyaJIbHON OTIOPHI).

BBenenue
Teopuio rpagos
(449)

B

*JlepeBo. CBoiicTBa JiepeBa: €IWHCTBEHHOCTb  IYTH,
CYLIECTBOBaHME BHCSUEH BEPUIMHBI, CBS3b MEXKIY YHCIOM
BEpIIMH U ynuciaoM pédep. IIpaBuino ymHOKeHHS. ™

*OcBauBaTh NOHATHA: JCpeBO Kak rpad Oe3 IuKIa,
BUCAYas BepUIMHA (JIUCT), BETBb JIEPEBA, IMyTh B JIEPEBE,
IaMeTp JepeBna.

HM3yuyarp cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CJIWHCTBEHHOCTh TIYTH  MEXAY  JIBYMs
BEPIIMHAMH, CBS3b MEXJy YHUCIOM BEpIIMH H YHUCIOM
peodep.

YuyacTBoBaTh B O0OCY:KICHUM PpelIeHUs 3aJa4d Ha
MOUCK M TEpeurciIeHne MyTed B JepeBe, OINpesesieHHe
yuciaa BepHMH uiau pédep B AepeBe, 00X01 OWHAPHOTO
JIepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IIpaBHIia
YMHOXEHUS. ™

Cayuaiinbie
coObITHS
8

*TIporuBononoxkHoe  coObithe.  Jlmarpamma  Diinepa.
OObenuHEeHHE U TepecedeHre coObITHi. HecoBmecTHbIE
coObiTsa. Dopmyna cioxeHus BeposiTHocTel. [IpaBmio
YMHOXKEHHUSI ~ BEPOSITHOCTEH.  YCJIOBHasg  BEpPOSITHOCTb.
HezaBucumble  coOwbitust.  [IpeacraBnenue  ciaydaifHOTO
JKCIIEPUMEHTa B BUJIE iepeBa.™

*OcBanBaTh MNOHSATHA: B3aUMHO IPOTHUBOIOJIOKHbIE
COOBITHS, ONEpalMK HaJl COOBITUAMH, OOBCIUHCHHE H
nepeceveHre CoObITHH, auarpamMma Oiiepa (Dinepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuaTts TeopeMbl O BEPOSITHOCTH OOBEAMHEHHS JABYX
coObITHI1 ((hOPMYIBI CTIOKEHUST BEPOSITHOCTEH).

YuyacTBOBaTH B 00CY’K/I€HUH pellleHHsl 32Ja4H, B TOM
qrclie TeKCTOBBIE 3aJ]aud Ha OIpe/eICHHE BEpOSTHOCTEH
00BeMHEHUS] U TepeceueHus: COOBITUH C TOMOIIBIO

YUCIOBOM  mpsiMOil, aumarpamm  Diinepa, GopMysbl
CJI0KEHHSI BEPOSTHOCTEH.
OcBauBarsb MOHATHA: IIPaBUIIO YMHOKECHHUS




BEpPOSITHOCTEH, YCIIOBHAs BEPOSITHOCTh, HE3aBHCHMBIC
COOBITHS IEPEBO CIY4alHOIO OMBITA.

HN3yuyath cBoiicTBa  (ONpejieneHus)) HE3aBUCUMBIX
COOBITHIA.

YuyacTBoBaTHL B O00CY:KIeHHMH pPelIeHUsl 3aJayM Ha
OTpe/ieJICHNE U UCTI0JIb30BAaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTh B O0CY:KI€HHMH PpPelIeHUs 3aJa4yM Ha
MOUCK BEpPOSITHOCTEM, B TOM UHCJIE YCJIOBHBIX, C
WCIIOJIb30BaHUEM JIepeBa CIIy4aitHOTO OmbITa. *

O0o001meHne,
KOHTPOJIb
(4 4)

[IpencraBnenue manapix. OnucaTenbHas cTaTUCTHKA. ['padsbl.
BepostHocTh CIIy4alHOTO COOBITHS. DJIEeMEHTHI
KOMOMHATOPHUKHU.

IMoBTOPATH W3YyYCHHOE ¥ BBICTPAMBATH CHCTEMY
3HAHUM.

Peimiath 3aga4yu Ha TIPEJICTABICHUE W ONMCAHUE JAHHBIX
c TIOMOIIIIO M3YYIEeHHBIX XapaKTEPUCTHK (c
HCII0JIb30BAaHUEM BU3YAILHOM OIOPHI).

*YyacTBoBaTh B 00CY:KIeHHM pelIeHUus™ 3aJa4M C
npuMeHeHneM rpados.

Pemate 3agaym  Ha  HAXO0XJACHHE  BEPOSITHOCTH
CIIy4ailHOTO COOBITHUS MO BEPOSTHOCTSIM 3JEMEHTapPHBIX
COOBITHI, B TOM YHUCJIE€ B OMbITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU (C BU3YAJIbHOM OTIOPOTA).
*YyacTBOBaTh B OOCYKIEHHUHM PpelleHHs™ 3aja4yd Ha
HAXO0X/IEHWE BEpOSTHOCTEN 0O0BEAMHEHUS U TIEPEeCeUCHHS
COOBITHI1, B TOM YHCII€ HE3aBUCHUMBIX, C UCIOJIb30BAHUEM
rpauueckux MpPEJICTaBICHUM U JiepeBa CIy4aillHOTO
OTIBITA.

*Y4yacTBoBaTh B O0CYKIEHHH pelleHUsI* 3aJa4yu Ha
nepeyuciieHne KOMOMHAIMM (YuCIia MepecTaHOBOK, Yucia
COUeTaHUIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHIl C
NPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
MCIIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kiacc (He meHee 34 1)




Ha3zpanue
paszaesia (TeMbl)
(4uci0 4acoB)

OcHoBHOE€ CoacpKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 kiacca
(4 1)

[IpencraBnenne  manubix.  OmnmcaTenbHas  CTaTHCTHKA.
Onepanuu Haj cOObITUSIMU. He3aBUCUMOCTB COOBITHIA.

I[loBTOpPSITH H3Yy4EHHOE W BBICTPAMBATH CHCTEMY
3HaHUMU.

Pemiath 3a1auM Ha MPE/ICTAaBICHUE U ONMCAHUE JJAHHBIX.
Pemate 3agaum  Ha  HaxOXIEHHME  BEPOSTHOCTEH
00bEeIMHEHUSI M TIepeceueHuss COOBITUM, B TOM 4YHCIE
HE3aBHCUMBIX, C  HUCIOJb30BAaHUEM  IpapUUECKUX
MPEJCTABICHUH 1 JEPEBA CIYYATHOTO OIBITA.

Pemath 3agauu Ha mnepeducieHue KoMOuHaImil (yucna
NEPECTAaHOBOK, YHWCJIA COYETAaHUM), Ha HaXOXKJIEHHUe
BEpPOSITHOCTEN cOOBITUI c IIPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCII€ C HCIHOJIb30BAHUEM
TpeyroJibHuKa [lackans

J1eMeHThbI
KOMOUHATOPUKH
44)

KombOunatopnoe mpaBwio ymHOXeHHs. llepecTaHOBKH.
®dakropuan. CoueraHus U YUCIO codeTaHuid. *TpeyroapbHUK
[Tackams.* [IpakTrueckas paborta «Bprancnenue
BEPOSITHOCTEH C MCHOJB30BaHUEM KOMOMHATOPHBIX (PYHKLIUN
ANIEKTPOHHBIX TAOIHID.

OcBauBatb Ha  0a30BOM  ypOBHe  TOHATHS:
KOMOWHATOPHOE TMPAaBHJIO YMHOXKEHHS, YHMOPSIOYCHHAS
mapa, TpoiKka OOBEKTOB, IEepecTaHOBKA, (haKTopha
Yycia, COYETaHHWe, YHCIO COYETAaHWH, *TPeyroibHUK
[Tackams.*

Pemars npocreiimme 3agauyM  Ha IIEPEUYUCIICHUE
YIIOPSIIOYECHHBIX nap, TPOEK, NepeYHCIICHIE
NEPECTAHOBOK W COYCTAHUH DIIEMEHTOB Pa3JIUYHBIX
MHO3KecCTB (110 oOpa3siy).

PemaTs mpocreiilide 3amauym Ha NPUMEHEHUE 4YHCIIA
coueTaHuil B anredpe (CokpaméHHoe yMHOXEHHE, OUHOM
HproToHa) (¢ HanmpaBJIAtoMel TOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHMKY, 3aJaud Ha
BBIUHCIICHUE BEPOSTHOCTEH, B TOM YHCIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJHI] B XOJ€ MpPaKTHUECKON paboThl (C
BU3YaJIbHON OMOPOiA).




I'eomerpuyeckasi
BEPOSITHOCTH
(49

*T'eomeTpuueckas BepoaTHOCTh. CirydaiiHbIN BEIOOp TOUKH U3
(GuUrypsl Ha TIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPUUECKOM BEPOATHOCTH.
Y4yacTBOBaThL B O00CYXKIEHHH pelleHHs 3aJa4M Ha
HAXO0X/IEHUE BEPOSITHOCTEH B ONBITAX, IPEICTABUMBIX
KaK BBIOOp TOYEK M3 MHOTOYIOJIbHHUKA, Kpyra, OoTpe3ka
WIH JTyT'¥ OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKa™

HUcnpiTanus
Bepnyanu
(6 9)

Ucnpitanue. VYcenex u Heygmada. Cepus UCHBITaHUR 110
neporo ycrexa. Mcneitanus bepnymm. BepostHocTH
coObITHii B cepun ucnbiTanuii bepnymmu. Ilpakruueckas
pabora «Mcnpitanus beprymim.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITAHHE,
AlIeMEHTapHOE COOBITHE B HCTIBITAaHUM (yCIIEX U HeyAaua),
cepus UCHBITaHUM, HACTYIUIEHHME ME€pBOro ycrexa
(Heynaum), cepust ucnibITanuii bepuymu.

Pemate mpocreiilime 3ajauM Ha  HAXOXKIEHHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM /10 MEPBOTO
ycrexa, B TOM 4YHcie ¢ MpUMEHEHHEeM (POPMYJIbl CyMMBbI
F€OMETPUYECKON Mporpeccuu (C onopoi Ha CIPaBOUYHYIO
nHpopMaIu).

Pemate mpocreiilume 3agauM  Ha  HAXOXKJIEHHUE
BEPOSITHOCTEH  DJIIEMEHTApHBIX COOBITUH B  CEpUH
WCTIBITAHUN bepHymM, Ha HaXO0XJIEHUE BEPOATHOCTH
ONPENEIEHHOIO YHCIA YCHEXOB B CEPUM HCIBITAHUN
beprymu (¢ BU3yanbHO# Omopoi).

HN3yyars B X0/1e MPAKTHYECKOH PadOTHI, B TOM YHCIIE C
MOMOIUIBI0 HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucneiTaHuii bepuymim

Cayuaiinas
BeJIHYNHA
(69

CnyvaliHass BeJMYMHA MW PacHpeleieHue BEPOSTHOCTEH.
MaremaTuueckoe OXHUAAHUE U JUCIEPCHUs  CIIy4alHOU
BeJIMYMHBL.  [IprmMepsl MaTeMaTH4YECKOro OXKUJAHUS —Kak
TEOPETUUECKOTO CPETHEr0 3HAUYCHUS BEJIUYUHBI.

[lonatne o 3akoHe  OoJsibmMx — yHceln  M3Mepenue
BEPOSITHOCTEH C moMmoIllblo 4YacToT. [IpumeHeHue 3akoHa
OOIBIINX YHCE.

OcBouTh Ha 0a30BOM YpPOBHE NOHSITHA. ClydailHas
BEJIMYMHA, 3HauYCHUE CIlydaitHOM BEJIMYMHBI,
pacrpeziefieHue BEPOSATHOCTEMH.

HN3yuats u o0cCy,kaaTb IpUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIIYYallHBIX BEIMUYUH (POCT, BEC YETOBEKA,
YUCIEHHOCTh  HACEJICHUS, apyrue M3MEHYHBBIC
BEITMYHMHBI, PACCMATPHUBABILIHMECS B Kypce CTATUCTUKH),
MOJEIBHBIX  CIY4YaWHBIX BEJIMYMH, CBS3aHHBIX CO
cllydyailHBIMH ombITaMu (OpocaHHe MOHETHI, MIpajbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).




OcBanBatb Ha  0a30BOM  YpOBHe  TOHSATHS:
MAaTEMaTUYECKOE OXKUJIAHWE CIIyYallHOM BEJIWYMHBI Kak
TEOPETUYECKOE cpenHee 3HaYECHHUE, JCTIEPCHS
CIy4ailHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCHU YHUCIOBOIO
Habopa.

Pematp 3ajaum Ha BBIUKUCICHHWE MAaTEMAaTHYECKOTO
OXWJAHHWS W JHUCIEPCHH JUCKPETHOW  CIy4anHOHN
BEJIMYMHBI [0 33JJaHHOMY paclpeieseHUI0, B TOM YHCIIe
3a/1a4, CBSI3aHHBIX CO CTPaXOBaHHWEM U JIOTEpesaMH (C
HaIpPaBJIAONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PpACHpENCIICHH, B TOM YHCIE
pacnipefiefieHus] Cay4alHOW BEJIMYMHBI «UHCIO YCIEXOB»
B CEpUU UCIIBITaHU bepHymun.

HM3yyathr 4YacToTy COOBITHS B  HOBTOPSIOIIMXCS
CIIy4allHBIX OIBITaX KaK CIIy4ailHyIO BETUYHHY.
3HAKOMHTBCSI C 3aKOHOM OoJbIIUX uucen (B ¢opme
bepuymnu): npu OONBIIOM dYHCIE ONBITOB YacToTa
COOBITHS OJTM3KA K €r0 BEPOSITHOCTH.

Pemiate 3ajaum  Ha U3MEpPEHUE BEPOSITHOCTEM C
MOMOIUIBIO YacTOT (C HAMPaBJISIOUICH TOMOIIBIO).
OOcy:xk1aTtb  posib  3akoHa  OOJNBIIMX  4YHMCET B
000CHOBaHUHU YaCTOTHOI'O Meroaa U3MEPEHHUS
BEPOSITHOCTEHA.

OOcy:k1aTh 3aKOH OOJBIIMX YHCET Kak MpOsBICHUE
CTaTUCTUYECKON YCTOMUMBOCTU B U3MEHUYUBBIX SIBJICHUSX,
pOJIb 3aKOHa OOJIBIIMX YHCET B MPHUPOJAE M B KHU3HU
YeJI0BEKa.

060011eHHE,
KOHTPOJIb
(10 9)

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX. OmnuncarenpHas
BepOHTHOCTL CJ'Iy‘IElfIHOFO COOBITHSL.
KOM6I/IHaTOpI/IKI/I. CnyqaﬁHHe BCJIMYHHBI U pACIIPEICIICHU.

CTATUCTHKA.
DIIEMEHTEI

IloBTOpPSITH H3y4EeHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemarts 3a1a4yu Ha IPEJICTABICHNUE U ONMCAHUE TAHHBIX.
Pemars 3amaum Ha  HAXOXIEHUE  BEPOATHOCTEN
COOBITHI, B TOM YHUCJI€ B OMbBITaX C PaBHOBO3MO>KHBIMHU




AJIEMEHTaPHBIMU COOBITHUSIMH, BEPOSITHOCTEH
OOBeMHEHUSI W TIEPECeUCHHs] COOBITUN, BBIYHUCIATH
BEPOSITHOCTH B  OMBITaX C CEPUAMH  CIyYaHBIX
HCTIBITAHU N

[Ipu paspaboTke pabouell mnporpaMmbl B TEMAaTUYECKOM IUIAHUPOBAHWUU JIOJKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCITIOJIb30BaHUS YJIEKTPOHHBIX (IIU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIUXCA YUeOHO-METOUUYECKUMU MaTepraiaMu
(MyIbTUMEIUNHBIE MPOTPAMMBI, DJEKTPOHHbIE YUYE€OHMKHM ¢ 3aJaYHUKU, OJJICKTPOHHBIE OWOIMOTEKH, BUPTYyalbHbBIC
71a00paToOpuu, UTPOBBIC MPOTPAMMBI, KOJIJIEKITUU ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIB3YEMBIMU JIJIi O0OyUCHUS U
BOCITUTAHMS PA3JIUYHBIX TPYIII TMOJIB30BATENICH, MPEICTABICHHBIMU B AJICKTPOHHOM (IIU(POBOM) BHUIE U PEATH3YIONIUMHU
munaktrudeckue BosmoxxkHoctu KT, comepkxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa30BaHUMU.
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