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1. llosicHuTENBLHAA 3aNIUCKA
ApnantupoBanHas pabodas mporpaMMa MO MaTeMaTuke JUIsi oOywaromuxcs 5-9 kiaccoB

pa3paborana Ha ocHoBe PI'OC OO0, denepansHoil pabodell mporpaMmMbl OCHOBHOTO OOIIEro
oOpazoBanusi K MATEMATUKA»

(6azoBbIil ypoBeHb) (ans 5—9 kimaccoB oOpa3oBaTeNbHBIX OpraHuzaiuii). B mporpamme mo
MaTeMaTuKe YYTCHbI WU U MoJjoxkeHus KoHumenmuu pa3BUTHS MaTeMaTHYECKOro 00pa3oBaHUS B
Poccuiickoit deneparym.

IIpeaMeToM MaTeMaTHKHM SBISIOTCA (DyHIaMEHTaJIbHBIE CTPYKTYpbl HAIIer0 MHpa —
NPOCTPAHCTBEHHBIE (OPMBI M KOJMUYECTBEHHBIE OTHOIIEHHs (OT MPOCTEUIIMX, YCBAaHBAEMbIX B
HEMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX Uil pPa3BUTHS HAy4YHBIX U
NPUKITAIHBIX uaei). Marematndeckue 3HaHUS 00eCIIeUnBAIOT IIOHUMaHKE IPUHIIMIIOB YCTPOHCTBA
¥ WCIOJBh30BAHUS COBPEMEHHOW TEXHHWKH, BOCHPHUATHE U WHTEPIPETAIHIO COLUAIBHOM,
HKOHOMHYECKOW, TOJIMTHUECKOW HMH(POPMAIIUK, Jal0T BO3MOXKHOCTH BBIMIONHATH PACUYETHI U
COCTaBJIATh AJITOPUTMBI, HAXOAUTh U MPHUMEHATH (POPMYJIbI, BIAaJETh NPAKTUYECKUMU MPUEMAMU
TeOMETPUYECKUX H3MEPEeHHH M TIOCTPOCHMH, YNTaTh HMH(POPMAIMIO, NPEICTABICHHYIO B BHUJE
TaOMNHI, JUarpamMM U rpaUKOB, )KUTh B YCIOBHAX HEONPEACIEHHOCTH U IOHUMATh BEPOSATHOCTHBIN
XapaxkTep CIyYalHbIX COOBITHH.

W3yuenne mareMaTHKH (OPMHPYET y OOydYarOMIMUXCS MAaTeMaTHYECKHH CTHUIIb MBIIUICHHS,
NPOSIBIIAIONINICS B ONpEAEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuwarommecsi OCBaMBalOT TaKue
npuEMBI M METOJIbI MBIIIJICHUS, KaK MHIYKIUS U ASAYKIHs, 0000IIeHIe 1 KOHKPETH3aLus, aHAIIu3
U CHHTE3, KilaccupuKamuss ¥ cucTeMaTh3anusi, aOcTtparmpoBaHue u aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUCHHUH, MpaBWiIa WX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOCHHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHUs (OPMYJIHPOBATH, OOOCHOBHIBATH U
JIOKa3bIBaTh CYXKJCHMSA, TEM CaMbIM pa3BUBAIOT JIOTMUYECKOE MbIlUIeHHE. V3ydueHne MaTeMaTuku
obecrieunBaeT GOPMUPOBAHUE AITOPUTMUIECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUE YMEHHH
JIeiCTBOBATH 110 33JaHHBIM aJTOPHUTMaM, COBEPLICHCTBOBATh N3BECTHBIE M KOHCTPYHPOBAThH HOBBIE.
B mnporecce pemeHust 3amad — OCHOBOWM Y4YeOHOM JEATEBHOCTH Ha ypOKax MaTeMaTHKU —
Pa3BUBAIOTCS TBOPYECKAS U MPUKIATHAS] CTOPOHBI MBILIUICHUS.

OOyuenne wmaremMaTuke JaéT BO3MOXKHOCTb pa3BUBaTh Yy OOYYaIOUIUXCA TOYHYIO,
palMoHAIBHYI0 ¥ MH(MOPMATHBHYIO pedb, YMEHHE OTOMpaTh HamboJee MOIXOJSIIUE S3BIKOBEIC,
CHMBOJIMYECKHE, Tpaduyeckue CpencTBa Uil BBIPAKECHHS CYXKICHHH ¥ HArJSAHOTO UX
MIPE/ICTaBIICHHUS.

[Tpu m3yyeHHMH MaTEMaTHKH OCYIIECTBISIETCS O0Iee 3HAKOMCTBO C METOJaMH IO3HAHUS
JNEHCTBUTENIBHOCTH, MPEACTABICHUAMU O NpeAMETe M METOJaX MAaTeMaTHKH, MX OTJIMYHH OT
METOJIOB JIDYTMX €CTECTBEHHBIX W T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX NpPUMEHEHHS
MaTeMaTUKH JUIS PEIIeHHs HAyYHBIX U MPHUKJIAJIHBIX 33124,

Lesn u 3agaun u3ydyeHus yueOHOro npeaMera «<MaTeMaTHKA :

[TpropuTeTHEIMHU ENISIMU 00Y4EHUSI MaTeMaTHKe B 5—9 Kitaccax sBISIOTCS:

(bopMHpOBaHKE LIEHTPATBHBIX MATEMAaTHUECKUX MOHATHH (YHMCII0, BETUUYMHA, [€OMETPHUYECKast
¢urypa, TnepeMeHHas, BEpPOATHOCTb, (YHKIHI), OOECHEeYHBAIOIINX IPEEMCTBEHHOCTh U
HEePCIIEeKTUBHOCTh MaTEMaTHYECKOTr0 00pa3oBaHMs OOyYaroNIMXCs; IMO/ABEACHUE 00yJaromuxcsl Ha
JOCTYITHOM JJISi HUX YPOBHE K OCO3ZHAHHMIO B3aMMOCBSI3M MAaTEMATHKH W OKPYXKAIOIIETO MHUPA,
MOHMMaHHE MAaTEeMaTUKN KaK 4yacTu OOIIel KyJIbTyphl YeJIOBEUECTBA; PA3BUTHE UHTEIUIEKTYaIbHBIX
U TBOPYECKUX CIIOCOOHOCTEH 0O0ydarolIuXcs, MO3HABATENIbHOW aKTHBHOCTH, HCCIIENIOBATEIbCKHX
YMEHUH, KPUTHYHOCTH MBIIUICHUsS, HWHTEpeca K UW3YyYCHHIO MaTeMaTHKH; (opmMupoBaHue
(GYHKIIMOHATIBHOM MaTeMaTH4ecKOW TPaMOTHOCTH:  yMEHHUS pacmo3HaBaTh  MPOSIBICHUS
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MaTeMaTHYECKUX MOHATUI, 00BEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KHU3HEHHBIX CUTyalUsiX U
IPU U3YyYEHUM JPYTUX Yy4eOHBIX IPEIMETOB, MPOSIBICHHS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh UX Ha SI3bIKE MATEMaTUKU U CO3/1aBaTh MaTeMAaTUYECKUE MOJENU, NMPUMEHSTh
OCBOCHHBIM MaTeMaTW4YEeCKUH ammapar JUisl pelIeHUs IpPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATD I10JIyYEHHBIE PE3YJILTATHI.

OCHOBHBIE JTMHMM COJEp)KaHUs INpOrpamMmbl IO MareMaruke B 5-9 kmaccax: «Hucina u
BBIYUCIICHHS», «AnreOpa» («AnreOpandeckue BBIPOKCHUS», «YPAaBHCHHS W HEPABEHCTBAY),
«Dynkuuny, «l'eomerpus» («l'eomerpuyeckne Qurypsl W UX CBOMCTBa», «M3MepeHue
reOMETPUUYECKUX BEJINYMH»), «BeposTHOCT, M craTucTHKa». JlaHHBIE JIMHUM pPa3BUBAIOTCS
napajiesibHO, KaX/iasi B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJHA OT
JIpYrou, a B TECHOM KOHTaKT€ U B3aUMOJACUCTBHH.

Copmep:kaHue TMpoOrpaMMbl IO MaTeMaTHKe, pachpeles€HHOe 10 TojaM OO0y4yeHws,
CTPYKTYPHPOBAHO TakuM o00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIPOCAM
oOyuyarommuecs: o0paliagiuch HEOJHOKPATHO, YTOOBI OBJIAZICHHE MATEMAaTHUECKUMH TMOHATUAMU U
HaBBIKAMU OCYILIECTBISUIOCH IOCIEIOBATEIbHO M IOCTYMATENbHO, C COOJIOACHUEM MPHHLUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAIUCh B OOLIYI0 CHCTEMY MaTeMaTHMYECKHX
MPEACTABICHUN OO0yYarOMINXCS, paciupsisi U yriayOssisi e€, oOpasys NMPOYHbIE MHOXXECTBEHHBIC
CBSI3H.

B coorBerctBun ¢ ®I'OC OOO MaremaTHKa SBJISETCS 00s13aTENIbHBIM y4€OHBIM MTPEIMETOM
Ha YpOBHE OCHOBHOTO 001Iero odpasoBanus. B 5-9 kinaccax MaremaTruka TpaaulIMOHHO M3Yy4aeTcs
B paMKax CJIEIYIOUINX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7-9 kinaccax —
KypcoB «AnreOpa» (BKJIIOYasi 3JE€MEHThl CTATUCTUKU M TEOpUM BeposTHocTell) u «I'eomeTpusi».
[IporpamMMoii 1Mo MareMaTHKE BBOJAUTCS CAMOCTOSITENBbHBIM yueOHbI Kypc «BeposTHOCTh u
CTaTUCTHKAY.

[TpropuTeTHEIMHU LIENIAIMU O0YUEHUSI MaTeMaTHKe B 5—6 Kilaccax sBIISIOTCS:

npojoiDkKeHne (HOPMUPOBAHMS OCHOBHBIX MaTeMaTHMYECKHX MOHATUH (YUCIO, BEIMYUHA,
reomeTpuueckas  ¢urypa), 00ecle4YMBAIOIIMX  IPEEMCTBEHHOCTb M  IEPCIEKTUBHOCTh
MaTeMaTHYeCKOro o0pa30BaHUs OOYYAIOIIUXCSA; Pa3BUTHE HHTEIUIEKTYAIbHBIX M TBOPYECKHX
CrocoOHOCTENl  00ydYaromMxcsi, I103HABAaTEIbHOW AaKTUBHOCTH, MCCIEA0BATENbCKUX YMEHUH,
MHTEpeca K U3YUYECHUIO0 MaTEMaTHUKU; MOABEICHHE 00YYaroIUXCcsl Ha TOCTYITHOM Il HUX YPOBHE K
OCO3HAHHUIO

B3aMMOCBSI3M MaTeMaTHKH M OKpyXarolero wmupa; (opMupoBaHue (QyHKIMOHAIBHON
MaTeMaTHYeCKOM I'PaMOTHOCTU: YMEHHUS pPaclO3HAaBaTh MaTeMaTHYECKHUE OOBEKThl B pEaJIbHBIX
KU3HEHHBIX  CUTyallUsiX, HPUMEHATh OCBOCHHBbIE YMEHHUS Ul  PpELIeHUs  IPaKTHKO-
OpUEHTUPOBAHHBIX 3a/lay, WHTEPIPETUPOBATh IIOJYyYEHHBIE pE3yJibTaTbl M OLEHUBAaTh WX Ha
COOTBETCTBUE MPAKTUYECKON CUTYALINH.

OcCHOBHBIE JTUHMM COJEpKaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmeTrnyeckas U
reoMeTpHUecKasi, KOTOPhIE PAa3BUBAIOTCS NapaJlIesbHO, KaXKIas B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJ[HAa OT JAPYroi, a B TECHOM KOHTaKT€ U B3aUMOJAEHUCTBUU.
Taxke B Kypce MaTeMaTUKU MPOHMCXOJUT 3HAKOMCTBO C BJIEMEHTaMHU aiureOpbl U ONUCcATEeIbHON
CTaTUCTHKH.

N3yuenne apudpmMeTnueckoro MaTepuaia HauMHAEeTCsl CO CUCTEMAaTU3alluy U Pa3BUTHS 3HAHUH
0 HaTypaJlbHBIX YHCJaX, MOJIYYEHHBIX HAa ypOBHE HadaJabHOIro obmero odpaszoBanus. Ilpu stom
COBEPILIEHCTBOBAHNE BBHIYMCIUTEIBHON TEXHUKHA U (OPMHPOBAHNE HOBBIX TEOPETUYECKUX 3HAHUHI
COYETAeTCS] C PAa3BUTHEM BBIYMCIHMTEIBHON KyIbTYPHI, B YaCTHOCTH C OOY4YEHHEM MpOCTEHIINM



npuéMaM NPUKUAKM W OLEHKH pe3yJbTaTOB BBIUMCICHHMH. [I3yueHue HaTypaibHBIX 4YHCEN
IIPOJOJDKAETCA B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU MOHATHSIMH TEOPUHU ACIUMOCTH.

Hauvano n3yudenus 0ObIKHOBEHHBIX U JECSITHUYHBIX Ap0oOEi OTHECEHO K 5 Kiaccy. DTO MepBbIif
ATan B OCBOGHUM Jpo0el, Korja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HAESIMH, MOHATHUSMHU
tembl. IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B TOJIHOM O00BEME IpenaniecTByeT
U3YUYEHUIO IECATUYHBIX JpoOeH, yTo 1es1eco00pa3Ho ¢ TOUKH 3pEHHsI JJOTHKH U3JI05KEHHS YUCIIOBOM
JIMHUH, KOI'Jla NMpaBWiia JAEHCTBUHA C JECSITUYHBIMH JAPOOSIMU MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU
QJIITOPUTMaMH BBITIOJIHEHUS IEUCTBUN € OOBIKHOBEHHBIMHU JIPOOSMHU. 3HAKOMCTBO C JE€CATUYHBIMU
OpoOSMHU PACHIMPUT BO3MOXKHOCTH IS TTOHUMAHHS OOYYalOIIUMHUCS MPHKIATHOTO TPUMEHEHHUS
HOBOW 3allMCH IIPU M3YYEHUU JPYrMX NPEAMETOB M IPU NPAKTUYECKOM HcHojbp3oBaHuu. K 6
KJIaccy OTHECEH BTOPOM 3Tall B M3y4E€HUM ApoOeil, rije NpOMCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHMs U TpeoOpa3oBaHUs [JpoOel, OCBOEHHE HOBBIX BBIUMCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKH BBIYMCICHUN, B TOM YMCJIE 3HAYEHUN BBIPAXKECHHUM, COAEpXKAIIMX H
OOBIKHOBEHHBIE, W JECSATUYHBIE IpOOW, YCTAaHOBIIEHHE CBSI3€H MEXIy HUMH, DPacCMOTPEHHUE
npuéMOB pelleHus 3a7a4d Ha JIpoou. B Hauane 6 kiacca MPOMCXOTUT 3HAKOMCTBO C IMOHATHEM
IIPOLIEHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOXKHUTEIbHBIX U OTPULATENBHBIX YHCEN SIBJIAETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCsi B HECKOJbKO ATamoB. B 6 kiacce B Havane W3Y4EHHsI TEMbl
«IlonmokuTenbHbIE U OTPULIATENBHBIE YUCIIAa» BblAEIsgeTcs noareMma «Llembie umcnma», B pamkax
KOTOpPOM 3HAaKOMCTBO C OTPHULATCIBHBIMA YMCIAMH U JEHUCTBUSAMU  C IIOJOKUTEIBHBIMU U
OTPULATEIBHBIMY YHACIAMH IIPOUCXOAUT Ha OCHOBE COIEPKATEIIBHOTO MOAX0a. JTO MO3BOJISAET Ha
JIOCTYITHOM YpOBHE ITO3HAKOMHUThH OOYYaroIUXCs MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHATHAMU
TEMbl, B TOM YHCJIE€ M C TIpPaBUJIaMU 3HAKOB IIPHU BBIIOJHEHUU apUPMETHUECKUX IEHCTBHIA.
W3yuenne paroHaIbHBIX YMCEN Ha 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAO0KEHO B Kypce anreOpsl 7
KJ1acca.

[Tpu oOyuyeHHH pEelIeHUIO TEKCTOBBIX 3a]lad B 5—6 Kiaccax MCHOJIb3YIOTCS apupMeTHIecKue
npuémsl pemenus. [Ipu oTpaboTke BBIUMCINTENBHBIX HABBIKOB B 5—6 KilaccaX paccMaTpUBAOTCS
TEKCTOBBIE 33aJ]auM CJIEIYIOIINX BUJIOB: 3a7jaul Ha JBMKEHME, Ha YacTH, HAa MOKYIKH, HA paboTy U
MPOM3BOIUTENFHOCTh, HAa MPOIEHTHI, HA OTHOLICHUS W mpornopunu. OOyyarommecs: 3HaKOMSTCS €
npuémMamMM perieHus 3a1ad nepebopoM BO3MOXKHBIX BAPHAHTOB, ydarcsi paboTaThk ¢ HH(pOpMaIHEH,
NPECTaBICHHOM B (hopMe TaOJIUI] MU TUarpaMM.

B mporpamme yueOHoro kypca «MaremaTHka» IpeIycMOTpeHO  (HOpMUpOBaHHE
MPONEAEBTUUECKUX alreOpandyeckux IMpeacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO 4ucia B
3aBUCUMOCTH OT MATE€MaTU4ECKOI0 KOHTEKCTAa BBOJMTCS IOCTENIEHHO. byKBEHHas CHMBOJIMKA
IIMPOKO MCHOJIB3YETCs MPEeXkJIe BCETro AJIS 3alUCH OOIUX YTBEPXKACHUHN U MpeasioKeHUH, hopmy,
B YACTHOCTH JUIsl BBIYMCIICHUSI TEOMETPUYECKUX BEJIUYHH, B KAYECTBE «3aMECTUTEIISD» YNCIIA.

B mnporpamme yueOGHOro kypca «MaremaTuka» NpeJCTaBIeHAa HaIIAJHAs TE€OMETpHs,
HanpaBJieHHass Ha pa3BUTHE OOpPa3HOTrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEeHHUS,
n300pa3sUTENbHBIX YMEHUH. DTO BaXKHBIM ATAIl B U3YYEHUU T€OMETPUH, KOTOPHII OCYIIECTBISIETCS
Ha HaIJIAJHO-TIPAKTUYECKOM YPOBHE, OIHpAacTCs Ha HarIsIHO-00pa3HOe  MBIIUICHHE
oOyuatomuxcs. bosblias poiab OTBOIUTCA MPAKTUYECKOM AEATEIBHOCTH, ONBITY, KCIEPUMEHTY,
MojenupoBanuio. OOydaronyecss 3HAKOMATCS ¢ F€OMETPUYECKUMH (PUTypaMu Ha IUIOCKOCTU U B
MPOCTPAHCTBE, C UX MPOCTEHIINMHI KOH(PUTYpaUsIMH, ydaTcs H300pakaTh X Ha HEJITMHOBAHHON U
KJIET4aToi Oymare, pacCMaTpUBAIOT MX MPOCTEHIINE CBOWCTBA. B mpoliecce M3ydeHus HarIsaHON
reOMETPUM 3HAHMS, MOJTy4YEeHHbIE O0YyYaroUMMKCA Ha YPOBHE HayalbHOIO 00Iero odpa3oBaHus,
CUCTEMATHU3UPYIOTCS ¥ PACILIHUPSIOTCS.



CormacHo ydeOHOMY IIaHy B 5—6 Kiaccax H3y4yaeTcs HWHTETPUPOBAHHBIA TMpeaMeT
«MaremaTiKay, KOTOpBIN BKIIOYaeT apudMeTHYecKHil MaTepuan M HArJsIHYI0 TE€OMETPHIO, a
TaK)Ke MPOIEIeBTUUECKUE CBEIEHUS W3 alreOphl, JIEMEHThl JIOTMKM U Hadaja ONHCcaTeIbHON
CTaTUCTUKH.

Adnrebpa sBIS€TCSI OTHUM U3 OMIOPHBIX KypCOB OCHOBHOT'O OOIIEro 00pa3oBaHMSL:

OoHa o0ecrneynBaeT HU3yuyeHHE JPYTUX TUCHUIUIMH, KaK eCTECTBEHHO-HAy4HOro, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIuMO [UIsl MPOJIOJDKEHHs OoOpa3oBaHUS U B
MOBCE/IHEBHOM KM3HU. Pa3BuTne y 00yyaronmuxcs HayqHbIX MPEICTaBICHUH O MPOMCXOKICHUH U
CYIIHOCTHU alNreOpanyecKux adCTpaKkluid, CIIOc00e OTPaXKEHUSI MATEMAaTHUYECKON HAYKOM SIBIICHUN U
MPOIIECCOB B MPUPOJIE M OOIIECTBE, POIM MATEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MO3HAHUHU
U B NIPAaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHsSI M KAyeCTB MBIIUICHUS,
HEOOXOMUMBIX  JJI aJanTalud B COBpeMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsbl
oOecrieynBaeT pa3BUTHE YMEHHUs HAOIIOAaTh, CPaBHHUBATh, HaXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS W
BBIBOJIBI, (hOpMYJIHpOBaTh YyTBepxkaeHus. OcBoeHHe Kypca anreOpbl 00ecrneunmBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYalOIIUXCs: OHHM HCIONB3YIOT JAEAyKTHUBHbIE W WHIYKTHUBHBIC
paccyxzeHusi, 0000IIeHue U KOHKpPETU3aIHio, abcTparupoBanue u aHanoruto. O0yuenue anredpe
IpeIoiaraeT 3HaYUTENIbHbI 00bEM CaMOCTOSITENIbHON NIE€ATENbHOCTH O0YYarolMXcs, MO3ITOMY
CaMOCTOSITEJILHOE pEIICHNE 3a]1a4 ABJIETCS peaau3alueil 1e1TeIbHOCTHOTO PUHIUIA 00YYEeHHUS.

B cTpykType mporpammsel yueOHOTO Kypca « Anredpa» IjIsi OCHOBHOTO 00IIero oopa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeNbHO-METOANYECKUe TUHUH: «Uucia W BBIYHCICHUS,
«AnreOpanueckre BBIpAKEHUS», «YpaBHEHHUS U HepaBeHCTBa», «Dynkuum». Kaxnas u3z s31ux
COJIepKaTeIbHO-METOUUECKHUX JIMHUN pa3BUBACTCSl Ha MPOTSHKEHUM TPEX JIET U3yueHUs Kypca,
B3aUMOJICHCTBYSl C JPYTHMMH €TrO JIMHUSMH. B Xonme u3yudeHHs y4eOHOro Kypca OO0ydarommmcs
IIPUXOJIUTCS JIOTHUECKH PacCyXk1aTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sA3bIK. B cBs3M C
3TUM B TporpamMmy yudeOHOro Kkypca «Anredpa» BKJIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
IIpEJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTHYeCKOTro 00pa30BaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTU4YecKkoro si3pika. CozepikaTreabHON 1
CTPYKTYpPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «Anrebpa» SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copep:xxanne nuHUM «YUCIAa U BBIUMCICHUS CIIY)KUT OCHOBOHM JJISl TajbHEHIIEro N3y4eHUS
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Y O0YUAIOUINXCS JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHSI T0JIb30BaThCsl AJIrOPUTMaMHU, a TakXke TMPUOOPETEHHI0 MPAKTHUYECKUX HAaBBIKOB,
HEOOXOJUMBIX JJIs IOBCEIHEBHON >KM3HM. Pa3BuUTHE NOHATHS O 4YMCIE HA YPOBHE OCHOBHOI'O
oOmiero  00pa3oBaHUSl  CBS3aHO C PpalUMOHAIBHBIMM W HPPALHOHAIBHBIMU  YHCIAMH,
dbopMUpOBaHHEM TMPEACTABICHUN O IEHCTBUTEIBHOM 4YHCIIE. 3aBEpIIEHHUE OCBOCHUS YHUCIOBOMN
JIUHUY OTHECEHO K CpeHeMY O0IeMy 0Opa30BaHUIO.

Copnep:xxanue IByX ajlreOpandeckux JUHUM — « Alredpandeckue BhIpaXeHUsD» U «Y paBHEHUS
U HEpPaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Yy OOYYAIOIIMXCS MaTEMaTWYEeCKOro ammaparta,
HEOOXOIUMOro Uil pelleHus 3aJad MaTeMaTHKH, CMEXHBIX NpPEAMETOB M IPaKTHKO-
OpUEHTUPOBAaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHHs ydeOHBIH MarepHual
IPYyNIUPYETCST BOKPYT pPAallMOHAIBHBIX BbIpaKeHUH. AnreOpa JI€MOHCTPUPYET 3HAUYEHHUE
MaTEeMaTHKU KakK s3blKa Ul TOCTPOEHUS MaTeMaTUYEeCKUX MOJIENeH, ONMUCAHHUsS IPOLECCOB U
SBJICHUIA peasibHOro Mupa. B 3amaun oOyuyeHus anreOpe BXOAAT TakXkKe JalibHEHIee pa3BUTHE
AJITOPUTMUYECKOT0 MBIIIICHUS, HEOOXOAUMOTr0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca MH()OPMaTHKH,



U OBJaJIeHUEe HaBbIKaMM JIITyKTHBHBIX paccyxkaeHuil. I[IpeoOpazoBaHue CHUMBOJIBHBIX (OpM
CHoCcOOCTBYET pa3BUTHIO BOOOPaKEHMsI, CHOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUECTBY.

Conmepxanne  (yHKIUMOHAIbHO-TpaUUYeCKOM  JMHMM  HAIEJIEHO  Ha  TOJy4YeHHe
00yyJaromuMucs 3HaHUN 0 QYHKIMAX KaK BaXKHEHUIIEH MaTEeMaTUYECKOW MOJIENH JUIsl ONMCAHUS U
UCCIIEIOBAaHMUS pa3HOOOpa3HbIX MPOLECCOB W SBJICHUH B mpupoae u obOmectBe. M3ydeHue
MaTepuaia CIOCOOCTBYET PAa3BUTHIO Yy OOYdYaIOUIMXCS YMEHMS HCHOJIb30BaTh pa3iIMYHbIC
BbIpa3UTENIbHbIE CPEJICTBA fA3bIKA MAaTEMaTHKM — CIIOBECHbIE, CHUMBOJIMYECKHE, Trpaduyeckue,
BHOCHT BKJIaJl B (POPMUPOBAHKE MPEICTABICHUN O POJIM MATEMaTUKU B Pa3BUTUU LMBWIN3ALUU U
KYJIBTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax m3ydaercsi yuyeOHBIH Kypc «Anredpay», KOTOPHIH
BKJIFOYACT  CJECAYIOLIME OCHOBHBIE pasfensl  coiepkaHus: «Yuciaa W BBIYUCICHUAY,
«AnredpanuecKue BbIPAXKEHU», « Y PAaBHEHUS U HEPABEHCTBA», « DYHKLUNY.

['eomeTpuss Kak OAMH M3 OCHOBHBIX DPA3JEJIOB IIKOJIBHOM MaTEMaTHUKH, WUMEIOIIUI CBOEH
Lenblo 00ecrneunuTh M3YyYeHUE CBOMCTB M pa3MepoB (Uryp, KX OTHOLIEHHWH U B3aUMHOE
pacCIIOJIOKEHUE, OIMUPACTCS Ha JIOTMYECKYIO, [OKa3aTeJIbHYIO JMHHUIO. LleHHOCTh wu3ydeHus
reOMEeTPHM Ha YPOBHE OCHOBHOI'O OOIIETro 0O0pa3oBaHMs 3aKIIOYACTCS B TOM, YTO OOydaromuics
YUYUTCA TIPOBOJUTBH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYCHMS,
JIOKa3blBaTh HCTUHHBIC YTBEPKIACHUS M CTPOUTh KOHTPIPUMEPBHI K JIOKHBIM, IPOBOJHTH
paccyXIeHHsT «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyITUPOBATH OOpaTHBIE
YTBEPXKICHHUS.

BTopoii IEHHOCTBIO N3YYEHUSI TEOMETPUU SIBIIAECTCS UCIOJIb30BaHUE €€ KaK HHCTPYMEHTA IIPU
pELICHNN KaK MaTeMaTHYECKHUX, TaK U MPAKTUYECKUX 3aJa4, BCTPEUAIOIUXCA B PCAIbHOM JKU3HH.
OOyyaromuiics JOHKEH HAyUUThCS OINPEACNIUTh T€OMETPUYECKYI0 (QUIypy, ONMUCaTh CIOBaMHU
JAHHBIA 4epT&X WM PUCYHOK, HAWTH IJIOMIAh 3€MEJIBHOTO Y4acTKa, PacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenst wiu TpeOyemble pasMmephl rapaxa ajis aBTOMOOWIA. DTOMy
COOTBETCTBYET BTOpAs, BBIUYMCIMUTENbHAS JUHHUS B HM3ydeHUM reoMerpuu. Ilpu pemenun 3amau
MPAaKTUYECKOI0 XapakTepa OOydYaroluiics YYUTCS CTPOUTh MAaTEMaTHUYECKUE MOJENH pPeasbHBbIX
KU3HEHHBIX CHUTYallMii, INPOBOJWTH BBIUMCICHUS W OLICHUBATh aJE€KBAaTHOCTHb I10JYyYEHHOI'O
pesyJibTara.

KpaiiHe BaxHO MOMYEPKUBATH CBA3M T'€OMETPUH C JAPYTMMU Y4YeOHBIMH TpeAMETaMH,
MOTUBHUPOBATH MCIIOJIb30BaTh OMPEIEICHHsI T€OMETPUYECKUX (PUTYD U MOHITUH, IEMOHCTPUPOBAThH
IPUMEHEHHE TIOJTYYEHHBIX YMEHHUH B (pU3MKe U TeXHUKE. DTU CBA3U HauloJiee spko BUIHBI B TEMAX
«Bekrope, «Tpuronomerpuyeckue COOTHOWIEHHs», «Mertox koopauHar» u «Teopema
[Tudaropar.

VYuebublii kypc «['eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIC DPa3/eibl COJICpIKAHUSA:
«['eomerpuueckue ¢urypel U HUX CBOMCTBa», «l3MepeHHe TE€OMETPUUYECKHX BEIMUYUHY,
«/lexapTOoBBl ~ KOOpAMHATBI  HA  IUIOCKOCTH»,  «BekTtopel»,  «JIBMKEHHA  IUIOCKOCTHY,
«IIpeoOpazoBanust TOAOOUS.

B coBpemenHOM 1mH(poOBOM MHUpPE BEPOSITHOCT M CTATUCTHKA MPUOOPETAIOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PEHHs NMPAKTHYECKUX NPUIOKEHUH, TaK U MX POJIM B O0Opa3oBaHHH,
HEOOXOIMMOM KaXK1oMy dYenoBeKy. Bo3spactaer umcio mpodeccuif, NpH OBIaJeHUH KOTOPHIMHU
Tpebyercs xopolast 6a30Bast MOArOTOBKA B 00JaCTH BEPOSITHOCTU M CTaTUCTUKH, TaKas MOJrOTOBKA
BayKHA JUJISl POJIOJKEHUSI 00pa30BaHMs U I yCIEIHOM podeccroHabHOM Kapbephl.

Kaxx1p1i1 yenoBek MOCTOSIHHO NPUHUMAET PEIICHUS HAa OCHOBE UMEIOIIUXCS y HETO JIaHHBIX.
A 1151 000CHOBAaHHOTO TPHUHATHUSA PEUICHUS B YCJIOBHUSX HEIOCTAaTKa MM M30BITKa MHPOpPMALUU



HEOOXO0IMMO B TOM 4HCJIE XOpOWIO C(OPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHUYECKOE
MBILLICHHE.

NMeHHO T103TOMYy OCTpO BCTalda HEOOXOAUMOCTh C(HOPMHPOBATH Y OOYYArOITUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYIO B C€0s1 B KAaU€CTBE HEOTHEMJIEMOM COCTaBIISAIOLIEH
YMEHHE BOCIPUHMMATh W KPUTHYECKH AaHAJIU3UPOBaTh HH(OpMAIMIO, NPEACTABICHHYIO B
pa3nuyHbIX (opMax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTUX pEaJbHBIX MPOIECCOB HU
3aBHCHUMOCTEM, TPOU3BOIUTH IPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH IPHUHILIUIIAMU cOOpa, aHAJIM3a U MPEICTaBICHUS
JMAHHBIX W3 PA3IMYHBIX cep KU3HH OOIIEeCTBA W TOCyJapcTBa MPHOOIIACT OO0ydaromuxcs K
0O0IIeCTBEHHBIM HHTEpecaM. 3ydeHne OCHOB KOMOMHATOPUKU Pa3BHBAET HABBIKM OpPTaHU3ALUU
nepebopa M moAcyéra 4yuclia BapHMAaHTOB, B TOM 4YHCIE B NMPHUKJIAIHBIX 3a/ayax. 3HAKOMCTBO C
OCHOBaMM TeopuM TIpadoB co31aéT MareMaThdeckuid ¢QyHIaMeHT i (QOpMHUPOBaHUS
KOMIETeHIIM B 00jacTu MH(OPMATUKU U HUGPOBBIX TeXHONOTHH. [Ipy U3yueHUn CTaTUCTHKU U
BEPOATHOCTH O00OTallaloTCs MpPEJCTaBICHUsS OOyYarolIMXCsi O COBPEMEHHOM KapTWHE MHUpa u
METOAAaX €ero HcciaenoBanus, (GopMUpyeTCss NMOHMMAHHE pOJIM CTATUCTUKM KaK HCTOYHHUKA
COLIMAJIBHO 3HAYMMOM MH(OPMAIMK U 3aKJ1aIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBILIICHHS.

B cooTrBeTcTBUM C JaHHBIMM LEISIMM B CTPYKType MporpaMMbl ydeOHOro Kypca
«BeposiTHOCT M CTaTUCTUKAa» OCHOBHOrO 00IIero oOpa3oBaHMsI BbIIEICHBI CIEAYIOLIUE
coJiep)KaTenbHO-MeToAuueckre JuHuu: «lIpencraBieHne JaHHBIX M ONUCATENIbHAs CTATUCTHKAY,
«BeposaTHocTY, «DneMeHThl KOMOUHATOPUKWY, «BBeaeHne B Teoputo rpadosy.

Conepxanne nuHuM «lIpencraBieHne NaHHBIX M ONUCATENbHAs CTATUCTUKA» CIYKHUT
OCHOBOH Ul (POPMHUPOBAHUS HABBIKOB pabOThl ¢ MHGpOpMalLMEH: OT YTEHHsS M HHTEpIpeTaluu
nHopmaluy, TNpencTaBIeHHOW B Tabmuiax, Ha [auUarpaMmax u Tpadukax, 10 cOopa,
IIPEJICTaBJICHNSI M aHAJIW3a JAHHBIX C MCIOJIb30BAaHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEAHMX U
pacceuBanus. Pabotas ¢ naHHBIMH, OOydYaroIiuMecsi ydyaTcs CUMTBIBaTh W HHTEPIPETUPOBATH
JlaHHBIE, BBIIBUTaTh, APIYMEHTUPOBATh U KPUTHUKOBATh MPOCTEUIINE TUIIOTE3BI, PA3MBILUIATh HAJ
(dakTOopaMHy, BBI3BIBAIOIIMMHU W3MEHYMBOCTb, M OLICHMBAaTh WX BIMSIHHME HAa paccMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

HNHTynTnBHOE MIpEACTaBICHUE 0 CIIy4alHOM1 U3MEHYUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHICHUUN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM [UIsi U3YyYEHHs TEOPUHU
BEpPOATHOCTEW. bonbplloe 3HaUYeHHWE HUMEIOT NPAKTHYECKHWE 3aJaHus, B YacCTHOCTU OIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTe BepOATHOCTH BBOAMUTCA KakK Mepa MpaBaomnofoOusi ciaydaiiHoro coObitus. Ilpu
U3yYeHHH Y4eOHOTro Kypca OOydJaromuecs 3HAKOMSTCS C MPOCTEHITMMH METOJAMH BBIUYMCIICHUS
BEPOATHOCTEN B CIy4yaillHBIX JKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU 3JEMEHTAPHBIMM HCXOJAMHU,
BEPOSTHOCTHBIMHM 3aKOHaMM, IMO3BOJIAIOLIMMM CTaBUTh M pelaTh Ooyiee CIOXKHBbIE 3anaud. B
y4eOHbII KypC BXOJAT HadajbHbIC MPEJCTABICHHUA O CIy4allHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOTo Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYarOIIMXCS C MHOXECTBaAMH U
OCHOBHBIMM OII€palldsIMU HaJ MHOYKECTBAMH, paccMaTpUBAIOTCAd NPUMEpPbl NPUMEHEHHUS MAJIs
pelieHus 3agad, a TaKXKe MHCIOJIb30BaHMSA B JAPYTrUX MaTeMaTHUECKUX Kypcax U Y4eOHBIX
IpeaIMeTax.

B 7-9 xmaccax uzy4aetcst yueOHBIN Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIA BXOJST
paznenbl: «lIpeacraBneHne NaHHBIX U ONHCATENbHASl CTAaTUCTHKA», «BepoaTHOCTH», «JI€MEHTHI
KOMOMHATOpUKNY», «BBezieHne B TeOpuIo TpadoBy.



MecTo y4eOHOro npeaMera B y4e0HOM IVIaHEe IIKOJIbI:

OO11ee 4nCI0 YacoB, PEKOMEHIOBAHHBIX AJI U3Y4YEeHUs MaTeMaTHKU (0a30BbIi ypOBEHB) Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 daca: B S kitacce — 170 gacoB (5 4acoB B HEZEI0),
B 6 kimacce — 170 gacoB (5 gacoB B Hezento), B 7 kiacce — 204 gaca (6 4acoB B HEZEINIO), B 8 Ki1acce
— 204 gaca (6 yacoB B Heneno), B 9 kimacce — 204 yaca (6 4acoB B HEJEIIO).

OO1ee 9rMCI0 YacoB, PEKOMEHIOBAHHBIX JUIS M3YYCHHS YIeOHOTO Kypca «Anredpay, — 306
yacoB: B 7 kiacce — 102 gaca (3 yaca B Hepento), B 8 kinacce — 102 vaca (3 yaca B Hezelno), B 9
knacce — 102 gaca (3 yaca B HEJIEINIO).

OO11ee 4ncI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl H3yueHus: yueOHoro kypca «l'eomerpus», — 204
yaca: B 7 kjacce — 68 JacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
Kiacce — 68 yacoB (2 yaca B HEJENIO).

OOmiee 9mcI0 4acoB, PEKOMEHJIOBAHHBIX Il U3y4eHHs y4eOHOTO Kypca «BeposTHOCTh M
cratuctukay, — 102 ygaca: B 7 kiacce — 34 gaca (1 gac B Henmento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kitacce — 34 vaca (1 gac B Heneno).

YueOHuKH 1 yueOHbIe OCOOHS, MCTOJIb3yeMble B X0/1e H3y4YeHHUsI MpeIMeTa:

1. Matemaruka: 5-ii kmacc: 0a30BBI ypoBeHb: y4eOHUK: B 2 4YacTsIX, 5 Kiacc/
Bunenkun H.S1., Koxos B.U., YecnokoB A.C. u npyrue, AkunonepHoe odmectBo «M3narenbcTBo
«IIpocBemieHue»

2. Marematuka: 6-i kiacc: 0a30BBId ypOBEHb: Y4YeOHHMK: B 2 dacTsIxX, 6 Kiacc/
Bunenkun H.A., XKoxos B.U., UecnokoB A.C. u apyrue, AkuuonepHnoe oo6mectBo «M3aaTenbcTBo
«IIpocsemenne»

3. MaremaTuka. Anrebpa: 7-i kimacc: 0a30BBI ypoBeHb: Y4eOHHMK, 7 Kiacc/
Makaperue FO.H., Munmox H.I'., HemkoB K.M. u apyrue; nox pexn. Temskockoro C.A.,
AxrmmmonepHoe obmectBo «M3natenpcTBO «IIpocBemnienuey

4. Marematuka. AnreOpa: 8- kiacc: 0a30BBI ypOBEHb: y4eOHHMK, & Kiacc/
Makaperue FO.H., Munmox H.I'., HemkoB K.W. u apyrue; nmox pexn. Temskosckoro C.A.,
AxnmonepHoe obmiectBo «M3narensctBo «IIpocBemienney

5. Marematuka. AnreOpa: 9-ii kiacc: 0a30BBIH YpOBeHb: ydeOHUK, 9 Kiacc/
Makapeiue FO.H., Munmtok H.I'., HemkoB K.M. u gpyrue; nom pen. Temakosckoro C.A.,
AxuunonepHoe oomectBo «M3marensctBo «IIpocBemenme»

6. Marematuka. ['eomerpust: 7-9-¢ kimacchl: 0a30BbIi YpOBEHb: yUeOHHK, 7-9 Kiacchl/
Artanacsn JI.C., byty3os B.®., Kanomues C.b. u npyrue, Axumoneproe obuiectso «M3nareabcTBo
«IIpocBemienue»

7. Marematuka. BeposTHOCT, W cTaTtucTHKa: 7-9-¢ Kiacchl: 0a30BBI YPOBEHbB:
y4ueOHUK: B 2 uactsax, 7-9 kmaccel/ Bwicomkuit W.P., fAmenko W.B.; monx pen. Smenko U.B.,
AxnmonepHoe obmiectBo «M3marensctBo «lIpocBemienney



2. Conep:kanue y4eOHOro nmpeaMera
MaremaTuka

S KJIIACC

HarypanbHble ync/ia 4 HyJIb

Harypanbnoe uncno. Pan Harypansabix uncen. Yucno 0. M3o0paxkeHue HaTypalbHBIX YUCENT
TOYKaMHU Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3uumonHass cucreMa cuuciaeHus. PuMckas HyMmepauuss Kak MNpUMEP HEMO3UIIMOHHOMN
CHCTEMBI CUHCIICHUS. JlecaTHIHAs CUCTeMa CUMCIICHUS.

CpaBHeHHE HaTypajbHBIX YHCEN, CpaBHEHHWE HATypalbHBIX uucen ¢ HylaéM. CrnocoObl
cpaBHeHMsI. OKpyTJIeHHE HaTypalbHbBIX YHCEIL.

CrnokeHue HaTypajbHBIX YHUCEJ, CBOMCTBO HYJISI IIPU CIOKEHWU. BhluMTaHME Kak NEHCTBUE,
0o0paTHOE CJIOXKEHUI0. YMHOXKEHHE HaTypaJbHBIX YHCEN, CBOWCTBA HYyJIs M €IUHHUIBI IpHU
yMHOKeHuu. JleneHue kak jaeiicTBue, oOpaTHOe yMHOXKeHHUIO. KOMIOHEHTHl AeWCTBUM, CBS3b
Mexay HumH. llpoBepka pesynbrata apudmernueckoro aeiictBus. IlepemecturenbHoe U
COYETaTEeIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOMKEHHS, DPaCHpeeNUTeIbHOE CBOHCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonb3oBanue OykB Al 00O3HA4YEHHsT HEM3BECTHOTO KOMIIOHEHTa M 3allUCH CBOICTB
apu(pMETUIECKUX ACHUCTBUH.

JlenuTenun U KpaTHbIE YWCIA, Pa3jOKEHUE Ha MHOXUTENU. IIpocTele M cocTaBHBIE YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JlenieHne ¢ ocTaTKOM.

Crenens ¢ HaTypaJIbHBIM IIOKA3aTEJIEM. 3alIACh YHCIIA B BUAE CYMMBI Pa3psIHBIX CIaracMblX.

UucnoBoe BbIpakeHHME. BpluncieHHe 3HAYEHMHM YMCIOBBIX  BBIPDAKEHUH, IOPAIOK
BBITIOJIHEHMSI IeUCTBUM. VICTIOnb30BaHUE NIPU BBIYUCIICHUAX IIEPEMECTUTEIBHOTO U COYETATEIbHOIO
CBOICTB (3aKOHOB) CJIO’KE€HHUS U YMHOXKEHHUS, PACTIPEAECTUTEILHOTO CBOWCTBAa YMHOKEHHS.

Jpodu
[IpencraBnenre o ApoOU Kak criocoOe 3amucu 4acTH BednurHbl. OOBIKHOBEHHBIC IPOOH.

[IpaBusbHBIC W HenpaBWIbHBIC JApoOH. CMemanHas ApoOb, MPECTaBICHUE CMEIIAHHOW IpoOH B
BUJC HENPAaBWILHOW JpOOM ¥ BBIIEICHUE IENIOW YacTH YHCIa W3 HENPaBWIBHOW JPOOH.
N3o0pakenune apoOeit ToukaMu Ha YUCIOBOM mpsiMoil. OcHOBHOE CBOMCTBO JipoOu. CokpalieHue
npob6eii. [IpuBenenue apodu k HOBoMY 3HaMeHaTen0. CpaBHeHUE IpoOeit.

CrnosxeHue U BeIUUTaHUE IpoOei. YMHOXKEHHE U JIeJICHHE Ipo0eii, B3aMMHOOOpaTHBIE TPOOH.
HaxosxeHre 4acTH eIoro | IEeJIOT0 MO €ro YacTH.

Jlecsituunas 3amuch Apo6eid. [IpencraBieHue NeCATUYHON OpoOW B BUAE OOBIKHOBCHHOM.
N300pakeHre AECATHYHBIX OpoOeil TOUukaMu Ha 4YMCIOBOW mpsiMoi. CpaBHEHHE AECATHUHBIX
JIpo0eH.

Apudmernueckre AUCTBUS € AECITUYHBIMU Apo0siMu. OKpyTiIeHHe JECATUUHBIX APOOeH.

Pemrenne TekcToBbIX 32124

Pemennie TekcTOBBIX 3amad apudMeTHdecKuM crocodOoM. PerieHue gormueckux 3aaad.
Pemenne 3amau nepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb3oBaHWe TpU pElIeHUU 3adad
TabJIUI ¥ CXEM.

Pemenue 3amad, copepkaliux 3aBHCHUMOCTH, CBSI3bIBAIOLME BEJIUYMHBI: CKOPOCTh, BpeMd,
paccTosiHUE, II€HA, KOJUYECTBO, CTOMMOCTh. ENMHMIBI M3MepeHHs: Macchl, 00bEMa, IIEHBI,
paccTosiHus, BpEMEHU, CKOpOCTU. CBA3b MEXy €AMHUIIAMU U3MEPEHUS KaXK10M BEJTUYNHBI.
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Penienre oCHOBHBIX 3a7a4 Ha )Ip06I/I.

HpCILCTaBHeHI/Ie JaHHBIX B BUJIC Ta6J'II/IH, CTOJI0YATHIX AuarpamMm.

Haruasiainas reomerpus

Harnsgaele npeacraBineHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, Yrod,
JIOMaHasi, MHOIOYI'OJIbHUK, OKPY’KHOCTb, KpYr. Yroi. IIpsmoi, ocTpelii, Tynol u pa3BEPHYTHII
YIJIBL.

JlimHa  OTpe3ka, METPUYECKHME EIMHULBI JUIMHBL  [[AMHA  JIOMaHOW, IEepUMETpP
MHOTI'OYTI'OJIbHUKA. MI3MepeHne u NocTpoeHue yIJIoB ¢ IOMOILIBIO TPAaHCIIOPTHPA.

Harnsnnele npezacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, HPSAMOYIOJbHHUK,
KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N300pakenue ¢uryp, B TOM uucie Ha kietdaToil Oymare. IlocTpoeHne koHUrypanuii u3
yacTel MpsiMOii, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJleT4aTol Oymare.

Hcnonp30oBaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJbHHUKA, KBAIpaTa.

[Inomans mpsMOYroJbHMKAa M MHOTOYTOJIBHUKOB, COCTABIEHHBIX H3 NPSAMOYIOJbHUKOB, B
TOM uucie puryp, n300pakE€HHBIX Ha KieTyaTol Oymare. EquHUIIbI U3MEpeHNs TUI0IaIu.

Harnsgnele  mpeacraBieHuss O HPOCTPAHCTBEHHBIX — (UIypax:  MNPSMOYTOJbHBIN
napajiesienune], Kyo, MHOrOrpaHHUKU. M300pakeHne npocTelimx MHOTOTpaHHUKOB. Pa3BépTku
KyOba u mapauenenunena. CosnaHue Mofenel MHOrOrpaHHMKOB (M3 Oymar, NpOBOJIOKH,
IUTACTUJIMHA U APYruX MarepuanoB). O0bEM NpAMOYIrONbHOIO Mapajuienenunena, kyba. Exunuist
u3MepeHus 00bEMa.

6 KJIACC

HarypanbHble ynciia

Apudmernueckue AEHCTBUS C MHOTO3HAYHBIMM HATypaJlbHbIMU 4McIaMH. YuCIIOBBIE
BBIPQKEHUS, MOPSIOK NEHCTBUII, MCIONb30BaHUE CKOOOK. Vcmonb3oBaHHE TpPU BBIUMCICHUSIX
[IEPEMECTUTENIBHOIO U COUYETATENIbHOTO CBOMCTB CIIOKEHUS M YMHOXEHMSI, paclpeeIUTEIbHOIO
cBoiicTBa yMHOeHUA. OKpyIJIEHHE HAaTypaJIbHbIX YUCEIL.

Jlenutenu v KpaTHbIE YMCIIa, HAUOOJIBIIMKA OO 1enuTeNb U HauMeHblee 001ee KpaTHOE.
JennMocTs CyMMBI M IPOU3BEIEHUS. JleJIeHre ¢ OCTaTKOM.

JApodu

OObIkHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO IpodOu, cokpamieHue apobOeid. CpaBHeHHE U
ynopsiaounuBaHue apoOeil. Pemienue 3aady Ha HaXOKJIEHUE YaCTU OT LEJNOr0 U IEJIOr0 IO €ro
yactu. J[poOHOoe ymcino kak pe3yibTar neneHus. llpeacraBieHue necaTH4HON ApoOM B BHIE
OOBIKHOBEHHOM APOOH U BO3MOXHOCTbH MPEICTaBIECHUS OOBIKHOBEHHOH ApOOH B BUE ECATUYHOM.
Jecartuunple apoOu M MeTpuyeckas cucrema Mep. Apudmernueckue IEHCTBUS U UYHUCIOBBIE
BBIPQKEHUSI C OOBIKHOBEHHBIMU U I€CATUYHBIMU APOOSIMHU.

Otnomenue. J[lenenne B JgaHHOM oOTHomeHWd. MacmTal, nponopuus. I[Ipumenenue
IIPONOPLUI IIPU PELICHUU 3a]1a4.

ITonsiTe mporueHTa. BeluncieHne nNpoueHTa OT BEJIWYMHBI U BEIUYHMHBI IO €€ NPOLCHTY.
BoipakeHue NpoIEHTOB AeCATUYHBIMHU JpoOsimMu. Pemienue 3agady  Ha NpolEHTH. BripakeHue
OTHOIIEHUS BEJIMYHH B IIPOLIEHTAX.

IHo0kUTEIBLHBIE M OTPHLATEIBHbIC YHCJIA
[TonoxxurenpHble U OTpULATENBHBIE Yncaa. Llembie uncna. Moayns dncia, reoMeTpudeckas
UHTepIpeTanus Moayis uucia. M3o0pakeHue 4yucen Ha KOOpAUMHATHOM mpsiMol. UYmucnoBbie
npomMexxyTku. CpaBHeHue uMcen. ApupmeTHyeckue AeUCTBUSL C IIOJIOXKUTEJIbHBIMA U
OTPULIATEIILHBIMU YU CIIAMH.
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[IpsiMoyronbHas cucremMa KOOpJAMHAT Ha IMJIOCKOCTH. KOOpAMHATBI TOYKM Ha IUIOCKOCTH,
abcuucca u opaunata. [Toctpoenue Touek u Guryp Ha KOOpIMHATHON TIOCKOCTH.

BykBeHHBIC BbIpaKeHHA

[Ipumenenne OyKB ISl 3aITUCH MATEMATHYECKUX BBIPAKECHHH W mpeiokeHuid. CBoicTBa
apudmernyeckux naelcTBUi. BykBeHHbIE BBIpaXEHHS M 4YMCIOBBIE IOACTAaHOBKU. ByKBeHHbIE
paBEeHCTBA, HAXOXKJCHUE HEU3BECTHOTO KOMIOHEHTa. DopMyJibl, (YOpMyYITBI IEPUMETPA U TUIOIIAAN
OpSMOYTOJIbHUKA, KBajpaTa, 00bEMa Napajienenunesa u Kyoa.

Pemenne TeKkcTOBBIX 32124

Pemenne TeKkCTOBBIX 3amad apudmernueckuMm crocoOoM. PerneHue norumyeckux 3amgad.
Pemenue 3aau nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3amau, comepiKalux 3aBUCHMOCTH, CBSI3bIBAIOLIMX BEJINYMHBI: CKOPOCTb, BpeMd,
paccTosiHME, 1I€Ha, KOJIWYECTBO, CTOMMOCTb, IPOU3BOAUTENILHOCTh, BpeMs, 00BEM paloOTHI.
EnvHHALBI W3MEpEHHsA: Macchl, CTOMMOCTH, pPAacCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b Mexay
€IMHULIAMU U3MEPEHMSI KaKI0M BETUUHUHBI.

Pemenue 3a1a4, cBsI3aHHBIX C OTHOLLIEHUEM, IPONOPLUOHAIIBHOCTHIO BEJIMYKH, [TPOLIEHTAMU;
peleHre OCHOBHBIX 3aj1a4u Ha ApOOU M MPOICHTHI.

OneHka U NPHUKUAKA, OKpyriieHHe pesyibTrara. CocTaBiieHHEe OYKBEHHBIX BBIPQXKECHUH I10
YCIJIOBUIO 3a/1a4H.

[IpencraBneHne JaHHBIX ¢ MOMOILBIO TabauIl ¥ AuarpamM. CrosiouaThlie JUarpaMMbl: YTEHUE
U rioctpoeHue. UTeHne KpyroBoIxX IUarpaMMm.

Harasignas reomerpust

Harnsnnele npenctaBieHust o (Urypax Ha IJIOCKOCTH: TOYKa, IpsMasi, OTPE30K, Jyd, YroJl,
JIOMaHasi, MHOTOYT OJIbHHK, YETBIPEXYTOIbHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3aumHoe pacnosiokeHue JBYX MpPSAMBIX Ha IUIOCKOCTH, TMapajljielibHble MpsIMBbIE,
NEPIEeHIUKYIJISApHbIE NpsMble. 3MepeHue paccTosiHM: MEXIy ABYMsS TOYKaMH, OT TOYKU JI0
IIPSIMOM, IJIMHA MapLIpyTa Ha KBaAPATHOU CETKE.

W3mepenne ¥ IOCTPOEHHE YIVIOB C IOMOINBIO TPAHCHOPTHpPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM,  MPSIMOYTOJbHBIN, TYNOYrOJbHbIH, pPaBHOOEAPEHHBIN, PaBHOCTOPOHHUM.
YeTbIpEXYTONbHUK, MPUMEPHI UYETHIPEXYTOIbHUKOB. [IpsAMOYronbHHMK, KBajpaT: HCIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaiei. M3o0pakeHne reoMeTpuueckux (GUryp Ha HEITHMHOBAHHOMN
Oymare ¢ HCIOJB30BaHMEM LMPKYJS, JMHEHKH, yroibHHKa, TpaHcmoptupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[Tepumerp mMHOroyronapHuka. IloHdTue muomanu QUrypsl, eIMHULBI U3MEPEHUs IIIOIIAH.
[Tpubmmk€HHOe M3MepeHue miomaan Guryp, B TOM 4uciie Ha KBajapaTHoOU cetke. [Ipubmmkénnoe
M3MEpEHHE JUIMHBI OKPY>KHOCTH, IIOLIaId KpyTa.

CuMMeTpus: LIEHTpallbHAasA, 0CEBas U 3€pKajibHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX DUTYD.

HarnsiiHaele npeacTaBieHnss 0 IpOCTPaHCTBEHHBIX (DUTypax: mapajuienenunesn, kyo, mpusma,
nupamuza, KOHyC, WINHAP, map u cpepa. M300paxxenue npocrpaHcTBeHHbIX Guryp. I[Ipumepst
pa3BEPTOK MHOTOIPAHHUKOB, IIMIKMHApPA U KoHyca. Co3gaHue Mojesneil MpoCTPaHCTBEHHBIX QUIyp
(13 Oymaru, mpoOBOJIOKH, TUIACTWIIMHA U JPYTUX MAaTEPUATIOB).

[Tonsatue 06bEMa, equHMILIBI H3MEepeHHs 00bEMa. OOBEM MPAMOYTOIBHOTO MapalIeenuIeaa,
KyoOa.

AuireOpa
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7 KJIACC

Yucia v BbIYUCTCHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO0/1 OT OJHOU (hOPMBI 3amucu Jpodeit K APYyTou.
[ToHsAiTHE pAIMOHAIBHOTO YHUCIA, 3alKMCh, CPABHEHHUE, YMOPSIOYMBAHHE PAlMOHAIBHBIX YHUCEI.
Apudmerndeckue IeHCTBUA C pallMOHAIBHBIMU YMcIaMU. Pemenue 3aad U3 peajbHONW MPaKTUKU
Ha 9acTH, Ha IpOOH.

CreneHb C HaTypaJbHBIM IOKa3aTeJeM: OINpeAeieHHne, NMpeoOdpa3oBaHWe BHIPAKCHUH Ha
OCHOBE ONpeAENCHHs, 3aUCh OONbIIUX yHced. [IpoleHThl, 3amuch MPOLEHTOB B BUAE ApoOU U
IpoOu B BHJE MPOLEHTOB. TpH OCHOBHBIC 3aJjaud Ha NMPOLIEHTHI, PEIICHUE 3a7ay U3 peajbHOM
HPaKTUKH.

[TprMeHeHHe NPU3HAKOB IE€IUMOCTH, Pa3I0KEHNE HA MHOXKHUTEIN HATyPaJIbHBIX YHCE.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHAsI MPOTIOPLIHMOHAIBHOCTH.

AJiredOpanyeckue BbIpasKeHHsI

[IepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MNEPEMEHHOW. JlOMyCcTHMBbIE 3HAYEHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTA MEXAY BETUYMHAMU B BUAE (opMyIbl. Beraucnenus
no ¢opmynam. IIpeobpazoBanue OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIC BBIPAKEHUS,
npaBwiia IpeoOpa3oBaHUsl CyMM U TMPOU3BEICHHM, MpaBHJIa PACKPHITUS CKOOOK M IpPUBEICHUS
IMOAOOHBIX ClIara€MBbIX.

CBoiicTBa CTENEHU C HATYpaJlbHBIM ITOKA3aTEJIEM.

OpHounensl 1 MHoOrowieHsl. CreneHb MHOrowieHa. CJ0K€HHE, BBIYMTAHUE, YMHOXKECHHE
MHOTOWICHOB. DOpPMYyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMbl M KBaApaT pPa3HOCTH.
®opmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOWICHOB Ha MHOMKHUTEIU.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHMs, MpaBWiia NpeoOpa3oBaHMs ypaBHEHHS, PAaBHOCUIIBHOCTH
YpaBHEHUH.

JIuHeitHoe ypaBHEHHE C OJTHOM EPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YPaBHEHUSI, PEIICHUE
JTUHENHbIX ypaBHeHUH. CocTaBieHNe ypaBHEHUH 1O YCIOBHIO 33auu. PelieHne TeKCTOBBIX 3adad
C IIOMOILBIO YPAaBHEHHH.

JluneliHoe ypaBHEHHE C JABYMS NEepeMEeHHbIMU M ero rpaduk. Cucrema IBYX JIMHEHHBIX
ypaBHEHHH C JByMs II€pEMEHHbIMU. PeleHMe cucTeM ypaBHEHMH CIOCOOOM IOACTAHOBKH.
ITprMepsl pelIeHnsT TEKCTOBBIX 3a4a4 C IIOMOILBIO CUCTEM YPaBHEHHIA.

DyHKUUHA

Koopaunara Touku Ha npssmoid. YucinoBble NpoMexXyTKU. PaccTosiHne Mexly AByMsl TOUKaMHU
KOOPJAMHATHOW MPSMOIA.

[IpsimoyronbHast cucreMa koopauHat, ocu Ox u Oy. Alcuucca M OpaMHATa TOYKHM Ha
KOOpAMHATHON TuIocKOCTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UteHue rpadukoB
peanbHbIX 3aBucumoctell. [lonarue dynkuuu. I'paduk pynkuuu. CpoiictBa pyHkuuid. Jlunelnas
bynkuwms, e€ rpaduk. ['paduk Gynknun y = |x|. I'padmyeckoe pemeHne TUHEHHBIX YPaBHCHUH U
CHUCTEM JIMHEHWHBIX YPABHEHHI.

8 KUIACC

Yucna ¥ BbIYMCICHUA

KBanmpatueiii kopenb u3 uymcna. llonarue o0 wuppanuoHaabHOM uHcle. JlecaTudHbIE
npuOIIKEeHNsT UppallMOHANBHBIX uncen. CBoiicTBa apudMeTHyecKux KBaJpaTHBIX KOPHEH U UX
IIPUMEHEHHE K TPe0Opa30BaHNIO YUCIOBBIX BBIPAKEHUH 1 BBIUNCICHUSIM.

JleficTBUTENIbHBIC YHUCIIA.
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Crernens ¢ LICJIBIM ITOKa3aTeNleM U €€ CBOMCTBA. CTaHI[apTHaSI 3aIllMCh Yucjia.

AJuiredOpanyeckue BbIpasKeHHsI
KBanparuslii TpEXusieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIH.

AnreOpanueckas napoOb. OCHOBHOE CBOWMCTBO anreOpanueckoil apoou. CroxeHwue,
BbIUMTAaHUE, YMHOXXEHHUE, JelieHue anredpandeckux apooOeil. PamnmoHanbHble BhIpaXKeHHs M HX
npeobpazoBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMmyrna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUWH, CBOASIIMXCA K JIMHEWHBIM W KBaApaTHbIM. [lpocreiimme apoOHO-
panMoHaIbHBIC YPABHEHUS.

I'padmyeckas mHTEpHpETAUsl YPaBHCHHHA C JBYMS TICPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUU C ABYMs IIEpEMEHHBIMU. [IpUMephI peleHnss CUCTEM HENVHEHMHBIX YPAaBHEHUN C JBYMs
MePEMEHHBIMHU.

Pemenre TeKCTOBBIX 3324 ANreOpandeckKuM CIiocoOOM.

UucnoBple HeEpaBeHCTBA U MX cBoMcTBA. HepaBeHCTBO C€  OJHOW IEPEMEHHOM.
PaBHOCHUIIBHOCTH HEpAaBEHCTB. JIMHEHHBIE HEPABEHCTBA ¢ OJJHOM nepeMeHHONU. CUCTEMBbI JTMHEHHBIX
HEPaBEHCTB C OJHOW ITEPEMEHHOM.

DOyHKIMA

[Tonstue ¢ynkunu. OOMacTb ONpeneNeHus U MHOXKECTBO 3HaueHUM QyHKIuH. CrocoOsl
3ajaHus PYHKITHH.

I'padux ¢pynkunu. Urenue cBoiCTB QpyHKIUH 110 e€ rpaduky. [Ipumeps! rpagukoB GyHKIHIHA,
OTPaKAIOIIMX pealibHbIE IPOLIECCHI.

@OyHKIMK, ONMHCHIBAIOIIKE TPSMYI0 M OOpaTHYIO NPONOPLUUOHAIBHBIC 3aBHCHMOCTH, HX

— 2 _ _
rpaduku. Oynkuun y ~ XV Xy =Vx, y =|x|. T'paduueckoe peleHne ypaBHEHUI U CHCTEM
YPaBHEHUU.
9 KJIACC

Yuciia 1 BIYUCICHUSA

ParponanpHble 4Kcia, MPPAlMOHANbHBIE YHUCIA, KOHEYHbIE M OECKOHEYHbIE JeCATHYHBIC
npodu. MHOXKECTBO JAEHCTBUTEIbHBIX YHUCEN, JACHCTBUTEIbHbIE YHCIA Kak OECKOHEUHbIe
JecSTUYHbIe 1poOK. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEKAY MHOXKECTBOM AECHCTBUTEIbHBIX
YHUCEJ U KOOPAUHATHON MIPSIMO.

CpaBHeHHE ACHUCTBUTEIBHBIX YHUCEN, apupMeTHYecKue ACUCTBUS € JeHCTBUTEIBHBIMU
YHCIIaMU.

Pa3zMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, ATUTEIBLHOCTD IIPOLIECCOB B OKPY KAIOLIEM MUDE.

[TpuOmmk€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHHe 4Yucel.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHre ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpaTtHoe ypaBHeHue. PemieHue ypaBHEHM, CBOIAIIMXCSA K KBaJpaTHBIM. bukBajapaTtHoe
ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TPETbE M 4YETBEPTOM CTENEHEH pPa3lloKCHHEM Ha
MHOKHTEJIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUH. PerieHue TEKCTOBBIX 3a/1au aireOpandeckum
METOJIOM.
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VYpaBHeHHE C JByMs IEpeMEHHBbIMH U ero rpapuk. PemeHue cucteM JBYX JHMHEHHBIX
YPaBHEHHH C JByMs IE€PEMEHHBIMHU. PelieHne cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEIHoe, a Apyroe — BTOpPOW cTeneHu. ['paduueckas MHTEpIpeTalyus CUCTEMBbl YpaBHEHHH ¢
JIByMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3a7a4 alre0OpandeckuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJIHOM MEpPEeMEHHOW. PemeHue cucrteMm JHMHEHHBIX
HEpaBEeHCTB C OJHON nepemeHHoil. KBaapatHeie HepaBeHcTBa. ['padudeckas wHTEpripeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMEHHBIMU.

DOyHKUUHA
KBampatnunass Qyskmms, e€ rtpaduk u cBoiictBa. I[lapabosa, KOOpIWHATHI BEPIITHHBI
napaboibl, 0Ch CHMMETPHH MapadoIIb.
* 3
y=#fx,y= fx+b, y= = y=x,y=\/§,y=|x|ﬂ

I'padukn dyHxumit: x’

HUX CBOMCTBA.

YucaoBbie MOCIAEA0BATEJIbHOCTH U IIPOTrPecCHu

[lonsiTe YMCIOBOM MOCIENOBATEIBLHOCTH. 3aJlaHHE MOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmyoit 1 GopMyIIOi 1-TO YIIeHa.

Apudmernueckas U reomeTpuueckas nmporpeccuu. @opmyIisl #-T0 WieHa apuPMETHISCKON 1
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IIEPBBIX 71 YIICHOB.

N300pakeHre 4WICHOB apu(METHYECKOW W T'e€OMETPUYECKOM NpOrpeccHil ToukamMHu  Ha
KOOPJMHATHOMU MIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANbHBIA PpOCT. CII0XKHBIE MPOIEHTHI.

I'eomeTpus

7 KJIIACC

HauvanpHble MOHITHS reoMCETpHrHU. Tqua, npsmMas, OTpE30K, JIy4. Yroi. BI/I,I[BI YTJIO0B.
BepTI/IKaHLHBIe 1 CMCIKHBIC YTJIbI. BI/ICCGKTpI/Ica yria. HOMaHaH, MHOT'OYT'OJIbHUK. HapaHHeJ'IBHOCTL
H IEPHECHAUKYISPHOCTD IPSIMBIX.

CummMmerpuunble ¢purypsl. OCHOBHbIE CBOMCTBa OCeBOM cuMMmeTpuu. [IpuMepsl cuMMmeTpuu B
OKpPY’KaIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHUS C MOMOILBIO LIUPKYJIS U JIUHEWKH. TpeyroiabHuk. BeicoTa, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeIpeHHBIN 1 pABHOCTOPOHHUH TpeyroyibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpHU3HAKM pPaBHOOEApPEHHOro TpeyrojapHuka. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa U pU3HAKY NapauiedbHbIX NpsAMbIX. CyMMa yTiioB TpeyrojbHUKa. BHelIHE yIiibl
TPEYTOJIbHUKA.

IIpssmoyronbHblll  TpeyronbHUK. CBONCTBO MeauaHbl MPSIMOYTOJBHOIO TPEYIOJbHUKA,
IpoBEAEHHOW K rumnoreHyse. Ilpu3Haku paBeHCTBa  NPSAMOYIOJBHBIX  TPEYTOJIBHHUKOB.
[IpsaMOyTrobHBIN TPEYTOIBHUK C YTII0M B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM yIiie U OOJNBIIeH CTOPOHE TPeyroibHUKA. [IepreHIuKysp 1 HaKJIOHHAS.

I'eomeTpuueckoe MeCTO ToueK. bruccekTpuca yria u cepeIuHHbINA NEPIEHAUKYIISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.
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OKpy>KHOCTb U KPYT, XOp/ia U IMaMETp, UX CBOMCTBA. B3anmMHOe pacnonoxeHue OKpyKHOCTH
u npsimoit. KacaTtenbHas 1 cekyas K okpy>XKHOCTH. OKpy»KHOCTb, BOMCaHHas B yroj. Brimcannas u
OTNHMCaHHasl OKPY>KHOCTH TPEYTrOJbHUKA.

8 KVIACC

UYereipéxyronbHuku. llapamnenorpammM, ero mnpus3Haku M CBOMCTBA. YacTHble ciiyyau
napajuieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajapaT), MX MpHU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tparenusi, e€ CBoicTBa U npu3Haku. [IpsimoyronbHas Tpaneuus.

Meron yasoenuss Menuansl. LlenTpansHas cummerpus. Teopema Pameca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUY TpEeyroibHUKA U Tpaneuuu. L{eHTp macc TpeyroapHuKa.

[Tonobue TpeyronbHUKOB, Ko3pdumuent momodus. [Ipu3zHaku MOAOOHS TPEYTOILHUKOB.
[Tpumenenue mooOus MpH pEIICHUN MPAKTHUECKUX 3a7ad.

CpoiicTBa 1uiomanei reomerpuueckux ¢uryp. Dopmyibl [Uisl IUIOIIATU TPEYroibHHKA,
napajuiesorpamma, pom0a u Tpanenun. OTHOIIEHUE TUTOMIAACeH MOT0O0HBIX UTyp.

Boruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpakKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOr0O YIJIa MpsMOYIOJBbHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKACCTBO. TpuroHomerpuieckue GpyHkiun yriios B 30°, 45° u 60°.

Brnucannbsle W UEHTpalibHBIE YTJIBI, YIrOJl MEXIYy KacaTeIbHOW M XOPAOW. YTJIbl MEXIy
XOpAaMH M CEeKyLIMMH. BriucaHHble U onMcaHHbIE YeTBIPEXYTONbHUKU. B3anMHoOe pacroniokeHue
IBYX OKpyxHocTel. Kacanue okpyskHocTeil. O01ie kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
®opMmyIibl TPUBEICHHUS.

Pemenue TpeyroabHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTHuecKux
3ajjayu C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O IMpOU3BENEHUU OTPE3KOB XOpZ, TEOPEMbI O IMPOU3BENEHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, pmmuHa (MOAyJb) BEKTOpa, COHANpPABIEHHbIE BEKTOPbI, IMPOTHUBOIOJIOKHO
HalpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMy HaJ
BeKTOpaMHu. PaznojkeHne BeKTopa o JByM HEKOJUIMHEAPHBIM BEKTOPAM.

Koopaunats! BexkTtopa. CkansipHOe MPOU3BEEHIE BEKTOPOB, IPUMEHEHHUE JJIsi HAXOXKJIEHUS
JUIMH U YTJIOB.

JlexapTOBBbI KOOPAMHATHI Ha IUIOCKOCTH. Y PAaBHEHUS IIPSIMOM U OKPYKHOCTU B KOOpPJIMHATAX,
[IepeceyeHre OKPYKHOCTEN U MPSAMBIX. MeTOo KOOpINHAT U €ro IPUMEHEHHUE.

[TpaBuIbHBIE MHOTOYTOJBHUKH. J[TMHA OKpYXHOCTU. I'pagycHas M pajuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AyT OKpyxHocTel. [Iimomane kpyra, ceKTopa, CEerMeHTa.

JIBM>KEHUS MJIOCKOCTU M BHYTPEHHHE CUMMETpUU (UTYp (3JI€MEHTapHbIE IPEICTaBICHUS).
[TapannensHb1i iepenoc. [10BOpoT.

BeposiTHOCTH M CTATHCTHKA

7 KJIIACC

[IpencraBneHue JaHHBIX B BUAE TAOJIUL, AUarpaMM, rpaduKoB. 3aroiHeHue TaOIull, YTEHUE

U TIOCTPOEHHUE AUarpaMM (CTOJIOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX). UTeHue rpadukoB peaabHbIX
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MponeccoB. H3BnedyeHue I/IH(I)OpMaI_[I/II/I H3 JuarpamMm Ta6J'II/ILI, HCIIOJIb30BAHUC U MHTCPIPECTAINA
JaHHBIX.

OmnucarenpHas CTaTUCTUKA: cpeaHee apudMeThyecKkoe, MeauaHa, pa3Max, HauOoJbllIee U
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YHCIIOBBIX JaHHBIX. [IpuMepsl ciy4yaifHOi N3MEHYHBOCTH.

CriyvaiiHplii 3KcriepuMeHT (ONBIT) W ciydaiiHoe coObiTHE. BepositHocTh m uvactora. Ponb
MaJIOBEPOSITHBIX U TNPAKTHUYECKH JOCTOBEPHBIX COOBITMH B mpupoae u B oduiectBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUHM BEPOATHOCTEH.

I'pad, Bepmmua, pedpo. Crenenp BepmmHbL. Yncno pédep U cymMMapHasi CTENEHb BEpIIHH.
[Ipencrasnenne o ceszHoctu rpada. llemm w nukiel. [Iytu B rpadax. O6xox rpacda (sitiepos
nyTh). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. Pemenune 3a1a4 ¢ momouisio rpados.

8 KJIACC
[IpencraBnenue qaHHBIX B BUE TAOIUII, TUarpaMM, rpaguKoB.

MHOXECTBO, JJIEMEHT MHOXECTBA, MOAMHOXeCTBO. Omnepanuu HaJ MHOKECTBAMM:
oObenuHeHne, TepecedeHue, gomnonHeHue. CBoiicTBa  omepanuid  HaJl  MHOXKECTBAMH:
NIEPEMECTUTENIBHOE,  COYeTaTeNIbHOE,  paclpeaenuTeNibHOe,  BKIoueHus.  Mcnonb3oBaHue
rpaMuecKoro MpeiCcTaBIeHUs] MHOXKECTB JJISi ONUCAHHS PEabHBIX TPOLIECCOB U SIBJICHUH, MPHU
pelIeHnN 3aay.

N3mepenne paccenBaHusi JaHHbIX. Jlucriepcuss W CTaHJAPTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. JluarpaMma paccenuBaHHUs.

DneMeHTapHbIe COOBITHS CIydaiiHOTO ombiTa. CiaydaliHple cOOBITHS. BeposaTHOCTH COOBITHIA.
OnbIThl C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CiydaiiHblii BbIOOp. CBS3b MeEXIy
MaJIOBEPOSITHBIMU U MTPAKTUUYECKH JOCTOBEPHBIMU COOBITUSMHU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolicTBa €pEBBEB: €IMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BHUCAYEH BEPIIMHBI,
CBSI3b MEX/y YMCIIOM BEpUIMH U uncioM péoep. [IpaBuio ymHoxxeHus. Pemenue 3a1au ¢ oMoIbo
rpados.

[IpotuBonomnoxxusie coObiTHsA. Junarpamma Dittepa. OObeTMHEHHE U TTepecedeHUue COOBITHI.
HecoBmectHble coObiTusi. @opmyna ciaoxkeHus: BeposTHOCTEH. YcloBHasl BepOSTHOCTh. [IpaBuio
ymHOkeHus. HeszaBucumble coObiTus. IlpencraBieHue skcnepuMeHTa B BHJE JepeBa. PerieHue
3aJla4 Ha HaXOXJIEHUE BEPOATHOCTEH C IMOMOILBIO JIepeBa CIy4allHOTO dKCIIEpUMEHTA, JUarpamm
Ditnepa.

9 KIIACC

[IpencraBieHure JaHHBIX B BUAE TaONWI, AUarpaMM, rpaduKoB, MHTEPHpETAIUs aHHBIX.
UrteHne u mocTpoeHue TabauIl, Tuarpamm, TpaduKoB MO peaTbHBIM IaHHBIM.

ITepecranoBku u (akropuan. Coderanus u 4ucio coudetanuit. Tpeyrompuuk Ilackais.
Pemenue 3a1a4 ¢ NCI0JIb30BaHNEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTh. CiyyailHbI BBIOOpP TOUKHM M3 (UIYyphl Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IyTH OKPYKHOCTH.

Ucneiranue. Yenex u Heyaada. Cepust CObITaHUNA A0 miepBoro ycrnexa. Cepus UCIBITaAHUI
bepnynnu. BepositHocTH coObITHI B cepun ucnibiTanuii beprysm.

CnyualiHas BeIMYMHA U pacHpelelieHHe BeposiTHOocTed. Maremarnyeckoe OXKUIaHHWE U
qucnepcus. IlpuMepsl MaTeMaTHUECKOTO OXHUAAHHUA KAaK TEOPETUYECKOTO CPEAHETO 3HAUEHUS
BEJIMYMHBL. MaTeMaTuueckoe O0XXUAAHWE U JIUCIIEPCUsl CIyYalHOM BEJIMYMHBI «YHUCIIO YCIEXOB B
cepuu UcIbITaHUN bepHyny.
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[TonsiTHE 0 3aKOHE OOJBIINX YUCE]L. I/I3MepeHHe BGPOHTHOCTeﬁ C IIOMOIIIBIO YaCTOT.

Poxp 1 3HaueHne 3aKkoHa OOJIBIIUX YHCEIT B IPUPOJIE U OOIIECTRE.

3. H.]'[aHI/IpyeMLIe pe3yJdbTaThbl OBOCHUSA yqeﬁﬂoro npeamMera
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W3yuenne mareMaTHMKM Ha YPOBHE OCHOBHOIO oOmIero o0pa3oBaHMs HalpaBlIeHO  Ha
JIOCTIDKEHUE O00YYarolUMKCS JIMYHOCTHBIX, METAlpeAMETHBIX M IMPEIMETHBIX 00pa30BaTEeIbHbIX
PE3yIbTATOB OCBOEHUS Y4eOHOIO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpPaMMbI M0 MaTEMaTHKE XapakTepusyrorcs: 1)
NaTpMOTHYECKOe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEPECA K MPOUUIOMY M HACTOSIIEMY POCCUMCKON MATEMATHUKH, LIECHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKONW MAaTEMaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00513aHHOCTEN I'pakJaHUHA U peau3aliy ero 1npas,
NPEJCTaBICHUEM O MaTeMaTHYECKHUX OCHOBAaX (YHKUMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TpPOIEIyp TpakJaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO 3TUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTIKEHUMN
HayKHd, OCO3HAHMWEM BAXKHOCTU MOPAIBHO-ITUYECKUX MPHUHIMIOB B ACATENBHOCTH YYEHOro; 3)
TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Y4YaCcTHE B PEIICHUHM MPAKTHUYECKUX 33Jlad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTHYECKOro 0Opa3oBaHUSl Ha NMPOTSHKEHUU Bcel
KU3HU JUUISl YCHEITHOW MpOo(eCCHOHANBPHON AEATENbHOCTH U PAa3BUTHEM HEOOXOIWMBIX YMEHHH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM WHAMBUIYATBHON TPACKTOPHH 00pa30BaHMs M KU3HEHHBIX
IUIAHOB  C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCTEW; 4) 3cTeTHYecKoe
BOCIIMTAHHE:

CIIOCOOHOCTBIO K SMOILMOHAIBHOMY U 3CTETHUYECKOMY BOCHPHUSATUIO MaTeMAaTUYECKUX
00BEKTOB, 3a7a4, PEeUICHUH, PACCYKACHUH, YMEHUIO BUAETh MAaTeMAaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE; 5) HEHHOCTH HAYYHOI'0 NIO3HAHMS:

OpUEHTAIME B JEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYyYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJOBEKa, MPHUPOABI M O0IIecTBa, MOHMMaHHUEM
MaTeMaTHYeCKOl HayKu Kak cdeppl 4YeIoBeuecKOM JesTeNIbHOCTH, 3TaloB €€ pa3BUTUI U
3HAUUMOCTHU ISl Pa3BUTHUS IMBHINM3AIUHU, OBJIAJICHUEM S3BIKOM MaTEeMaTUKH U MaTeMaTHYeCKOU
KyJbTypOM Kak CpEeJACTBOM T[O3HaHUS MHUpa, OBJAJACHUEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCJIE0BATENbCKOM IEATETbHOCTH;

6) ¢puznyeckoe BocnuraHue, GopMUpPOBAHHE KYJbTYpPbl  310POBbS 7|
IMOLHMOHAIBLHOIO 0/1aronoJIy4us:

TFOTOBHOCTBIO IPUMEHSATh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECAX CBOETO 3/10pOBbs, BEICHUS
30pOBOTO 00pa3a KM3HM (30pOBOE MUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryisipHasi (usndeckass aKTHBHOCTbB), C(POPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCUH, NMPU3HAHHEM
CBOETO IIpaBa Ha OIIMOKY M TAaKOT'0 K€ IpaBa Jpyroro 4ejioBeka;

7) IKO0JIOTHYECKO€e BOCTINTAHUE:
OpHEHTAIIMEH Ha MPUMEHEHHE MaTeMAaTHUYCCKUX 3HAHUH IS PEIICHUS 3a1a4

B 00JIaCTH COXPaHHOCTH OKpYXarolleW cpeibl, MJIaHUPOBAHUS MOCTYIKOB W OLEHKH HX
BO3MOXKHBIX TMOCJTEJICTBUM Il OKpYXarolled cpelbl, OCO3HAHHWEM TIJI00aIbHOTO XapakTepa
HKOJIOTHUECKUX Ipo0JieM U MyTel MX peuieHus; 8) agantanmMs K U3MEHSIOIIMMCS YCJOBHSAM
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COLMAJILHOI U NMPHUPOAHOI cpelbl: TOTOBHOCTHIO K JIEMCTBUSAM B YCIOBUSAX HEONpEAEIEHHOCTH,
HOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JIESTEIbHOCTh, B TOM YHCIE
YMEHHE YYHUTBCS y IPYTUX JIIONEH, MpruoOpeTaTh B COBMECTHOH AEATENhHOCTH HOBBIC 3HAHHSA,
HaBBIKM ¥ KOMIIETEHIIMH U3 OIBITA IPYTUX; HEOOXOAUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHHIA, B
TOM 4Hcie GopMyITupoBaTh

UJied, TOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM 4YHCIE paHee HE H3BECTHBIX,
0CO3HaBaTh AC(UIMTH COOCTBEHHBIX 3HAHMI M KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINNIO, BOCTIPHHUMATH CTPECCOBYIO

CUTYalHI0 KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUS U
neicTBus, pOpPMyIHPOBATh U OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOeHUS MPOrpaMMBbI IO MAaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuatomerocst OyayT copMupoBaHbl METAPEIMETHBIE PE3YJIbTATHI,
XapaKTePU3YIOIIAECS OBJIaICHHEM YHUBEPCAIbHBIMU MTO3HABATEIBHBIMH JICHCTBUSIMH,
VHHBEPCATBHBIMU ~ KOMMYHHKATHBHBIMH JICHCTBUSMHU U YHHBEPCAITbHBIMU
PETYJISTUBHBIMH JICHCTBUSMHU.

IMo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUs ba3oBble Jornueckue TeiicTBU:

BBISIBJISITH W XapaKTepU30BaTh CYUIECTBEHHbIE IPU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MOHSATHH, OTHOIIEHUH MEXITy NOHATHIMH, (POPMYIHPOBATH ONPEICICHUS TOHATHH, YCTaHABINBATh
CYILIECTBEHHBIN NMPHU3HAK KJIACCU(PHUKAIMKA, OCHOBAHUS JJIsi O0OOIIEHHUS U CpaBHEHHUS, KPUTEPUU
IPOBOJUMOIO aHalIM3a; BOCIPHUHHUMATh, (OPMYJIMpPOBATh M HPeoOpa3oBbIBaTh CYXKICHUS:
YTBEpAUTEIIbHBIE

U OTpHULATEIbHbIE, EIMHUYHbIE, YACTHbIE U OOIIUE, YCIOBHBIC; BBIIBISATH MAaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOpe4YHMs B (akTaxX, [aHHBIX, HAONIOJCHHUAX U
YTBEPKACHUSX, NpeiaraTb KPUTEPUU I BBIABICHHUS 3aKOHOMEPHOCTEH M NPOTHBOPEYMIA;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, 1€AYKTUBHBIX U UHYKTHBHbBIX

YMO3aKJIIOYEHUH,  yMO3AaKJIIOYEHMH 1O  aHajoruy;  pa3duparb  J10Ka3aTelbCTBA
MaTEMaTHYECKUX YTBEP)KJIEHUH (TIpsIMbIE U

OT MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIBHO HECIOXKHbIE JJOKA3aTeIbCTBA MaTEMaTHYECKUX
(akTOB, BBICTPaMBaTh ApryMEHTALMIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, 00OCHOBBIBATH
cOOCTBEHHBIE pacCyKIEHUS; BBIOMPATh CIIOCO0 pelleHus: yueOHoH 3ajaun (cpaBHUBATh HECKOJIBKO
BapHaHTOB

pemieHus, BbIOMpaTh HauOoJee MOIXOAAIIMA € Y4YETOM CaMOCTOSITEIBHO BBIJCICHHBIX

kputepues). bazoBble ucciaenoBaTelbCKHe 1eiiCTBUSA:

UCITOJIb30BaTh BOMPOCHl KaK HMCCIEIOBATENbCKUNA HMHCTPYMEHT MO3HaHUS, (HOpMYIHPOBATH
BOIPOCHI, (PUKCUPYIOLIME TPOTHBOPEUNE, MPOOIEMy, CAMOCTOSTEIEHO yCTaHABIMBATH HCKOMOE H
JaHHOe, (hOPMHPOBATH THUIOTE3Yy, APTYMEHTHPOBATH CBOIO IO3HMIHUIO, MHEHHE; HMPOBOAWUTH IO
CaMOCTOSITEIIbHO COCTABICHHOMY IIIaHy HECJIOXKHBIN SKCIIEPUMEHT,

HEOOJIBIIIOE MCCIIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEX1y COOOH; CaMOCTOSTENbHO (HOPMYIUPOBATh 0OOOIICHNS U BBIBOABI
O pe3yiabTaTaM IPOBEAEHHOTO HAOIIONCHMS, WCCICIOBAaHUS, OLCHHUBATh JIOCTOBEPHOCTH
HOJYYEHHBIX pe3yJbTaTOB, BBIBOJOB W OOOOLICHWIl; MPOTHO3MPOBATH BO3MOXKHOE DPAa3BHTHE
nporiecca, a TaK)Ke BBIIBUTATh
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MPCAIIOJIOXKCHUA O €T0 PAa3BUTUHN B HOBBIX YCIIOBUAX. Pabora

¢ uHgopmanmeii:

BBISIBJIATH HEIOCTAaTOYHOCTH 51 M30BITOYHOCTD nH(popmanuu, JTAaHHBIX,
HEOOXOAMMBIX IS pEIICHUS 3a/1a4i; BEIOMPATh, aHaJIM3UPOBATh,
CHUCTEMAaTU3UPOBaTh U HWHTEPHPETUPOBATH

MH(OPMALIMIO PA3TUYHBIX BUJIOB U (OPM IpeCTaBICHUS; BRIOMpaTh (HopMy MpeacTaBICHUS
uH(pOpMAINU U WUTIOCTPUPOBATH peIllacMble

3aJjaud  CXeMaMH, JIuarpaMMamMi, WHOW Trpadukod M UX KOMOMHAIMAMHU; OLEHHUBATH
Ha/I&KHOCTh HH(POPMAIIUU TI0 KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIIEM

WM chOpMyYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIE YHHBepPCAJIbHbIe yueOHbIe AeiicTBUS:

BOCIIPUHUMATh W (POPMYJIMPOBATH CYXICHHS B COOTBETCTBHU C YCJIOBUSIMH H ULEISIMHA
oOIIeHus!, SACHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U IHMCbMEHHBIX
TEKCTax, J1aBaTh MOSCHEHUS 110 X0y PEIIeHNUS 3a/1a491, KOMMEHTHPOBATh MOJTY4YEHHBIH pe3ysIbTar; B
Xo1e OOCYX/IEeHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, POOJIeMbl, peraeMoi
3a7a4M, BBICKA3bIBAaTh HJICH, HAIIEJICHHBIC HA MOWCK PEUICHUS, COMOCTAaBIISATH CBOM CYXKICHHUS C
CYXKJCHUSIMH JIPYTHX YYaCTHUKOB JMANOra, OOHApy>KMBaTh pa3iMyde M CXOJCTBO IO3MLMUH, B
KOPPEKTHOH (opme (GOopMyIHpPOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS; MPEACTABIATH PE3yIbTATHI
pelieHus 3aJaud, SKCIIEPUMEHTa, MCCIEeNIOBaHMA, IMPOEKTa, CAMOCTOSTEIHHO BBIOMpaTh (opmar
BBICTYIUICHHS C Y4Y€TOM 33Ja4 TpEe3eHTAllMd W OCOOCHHOCTEH ayAWTOpHUH; NOHHUMAaTh |
MCTIOJIF30BATh MPEUMYIIECTBA KOMAaHHON U MHIUBUAYIbHOW PaOOTHI

IpU peHIeHuH Y4YeOHbIX MaTeMaTHYecKHX 3ajad; OpUHUMATh 1IeJb  COBMECTHOM
JIeATEIbHOCTH, ITUIAHUPOBATh OPraHM3aIllMI0 COBMECTHOW pPabOTHI, pacHpeaeisTh BHIBI PadoT,
JIOrOBapUBAaThCs, 00CYKIaTh MPOLECC M Pe3yIbTaT paboThl, 0000IIaTh MHEHHUS] HECKOIBKHX JIFO/IEH;
Y4acTBOBATh B TPYIIOBEIX (hopMax paboThI (00CYkIeHUs, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
JpyTHUE), BBITOIHATH CBOIO YacTh paObOThl M KOOPAWHUPOBATH CBOU JACUCTBUS C IPYTMMHU YJICHAMHU
KOMaH/bl, OIICHWBAaTh KauyeCTBO CBOETO BKJIaAa B OOHMH TNPOAYKT IO KPHUTEPHUSM,
c(OpMyITHUPOBAHHBIM yJYaCTHUKAMHU B3aMOJICHCTBUSL.

PeryasiTuBHBIEe yHHBepcaabHble yueOHbIe AeiicTBUsi CaMoopranu3amusi:

CaMOCTOSITENIFHO COCTABIIATH IUIAH, JITOPUTM PEIIeHUS 3a7a4dd (WM €ro 4acTb), BHIOMpPATH
crmocod pemieHus ¢ y4ETOM HMMEIONIMXCS PECYypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJI1aACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIAA IIponecCa MW Ppe3ylibTaTa PpCIICHUS
MaTeMaTU4IeCKOM 3aJlauyd; NpCABUIACTb TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HHKHYTH IIpU PCIICHUHU
3a/la4ud, BHOCUTb KOPPCKTHUBBI B JACATCIBHOCTb Ha OCHOBC HOBBIX 06CTO$ITCJ'II>CTB, Haﬁ,[[eHHLIX
OIJ_II/I6OK, BBISIBJICHHBIX pr,HHOCTeI\/‘I; OLICHUBATb COOTBCTCTBHUC pE3yJjibTaTa JACATCIbHOCTHU
IMOCTaBJICHHOM 1IN U

YCIOBHSM, OOBSICHATH IPUYMHBI TOCTUKECHUS WM HEJOCTHKECHHUS 1IeJIN, HAXOUTh OIINOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.
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INPEJIMETHBIE PE3YJbTATbBI
[IpenMeTHbIe pe3yNbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHIy OoOydeHus B 5
KJaacce: Uncia 1 BoIYUCJIEeHUSA

[ToHnMaTh W TPAaBUIBHO YMOTPEOISTH TEPMUHBI, CBSI3aHHBIC C HATYPaJbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JACCATUIHBIMU APOOSMHU.

CpaBHUBATh W YNOPSIOYMBATH HATYpaJIbHBIC YHCIA, CPABHUBATH B MPOCTEHINIUX CIydasx
OOBIKHOBEHHBIE APOOH, IeCATUIHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOMN (YUCIIOBOI) MPSMOIA C COOTBETCTBYIOIIUM €1 YHCIIOM U
n300pakaTh HATYpaJIbHBIC YUCIIA TOYKAMHA Ha KOOPJAMHATHON (YMCIIOBOM ) TIPSIMOA.

BeimonHaTe apudMeTHdeckue IEHCTBUS C HATypalbHBIMH YHCIAMH, C OOBIKHOBEHHBIMH
JIPOOSIMU B MPOCTEUIITNX CITydasiX.

BrIOMHATE MPOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYUCICHUH.

OxpyrIsITh HaTypadbHBIE YHCTIA.

Penienune TekcTOBBIX 32724
Pemate TekcTOBBIE 3amaun apUPMETHIECKUM CIIOCOOOM M C TOMOIIBIO OPraHU30BaHHOTO
KOHEYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPUAHTOB.

PemraTe 3aaa4yd, coAcpiKaliuec 3aBUCUMOCTH, CBA3BIBAIOIIHNE BCIWMYHUHBI: CKOPOCTH, BpPEMH,
pacCcTodaHue, H€Ha, KOJIMYCCTBO, CTOUMOCTD.
Hcnons3oBaTh KpaTKUEC 3allMCHU, CXEMBI, Ta6J'II/II_[I)I, 0003HaYeHUS IIpU pCUICHUHA 3a1a4.

Ilonp30BaTBCS OCHOBHBIMU CANHUIAMH HU3MCPCHHUSA: LCHBI, MACChI, paCcCTOAHHA, BPCMCHH,
CKOPOCTH, BBIPAKATH OAHU CAUHUIIBI BEJIUYHUHBI UCPEC3 APpYTHUC.

W3Bnekarb, aHaIM3UpPOBaTh, OLIEHWBATh WH(OpPMAIIMIO, MPEACTaBICHHYIO B Talnuile, Ha
CTONIOUATOM AMarpaMMe, HHTEPIPETUPOBATh MIPE/ICTaBICHHbIE JaHHbIE, UCIIOJIB30BaTh JaHHbIE NPU
pellIeHny 3aay.

Haruasianas reomerpust
ITonw30BaThCs TCOMCTPUYCCKUMU TMOHATHAMHU: TOYKaA, IMpsAMas, OTPE30K, JIyd, YroJ,

MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTE mHpUMEPBl OOBEKTOB OKPYXKAIOLIET0 MHUPA, HUMEIIMUX (HOpMYy H3yUEHHBIX
reOMEeTPUYECKUX QUryp.

Hcnonp30BaTh TEPMHMHOJIOTHMIO, CBSI3aHHYK0 C  yIVIAMU: BEpIIMHA CTOPOHA, C
MHOI'OYTOJIbHUKaMH: YTrojl, BEpLIMHA, CTOPOHA, AMAroHallb, ¢ OKPYXXKHOCTBIO: PaJHycC, AUAMET,
LEHTP.

N300pakaTh N3yueHHBIE T€OMETPHUECKUE (DUTYpPHI HAa HEIMHOBAHHOW M KJIETYATOH Oymare ¢
MIOMOUIBIO LIUPKYJIS U JTUHENKH.

HaxoauTb AuHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C TTOMOIIBIO JIMHEHKU, CTPOUTH
OTPE3KH 3a/1aHHOM JIUTMHBI; CTPOUTH OKPY>KHOCTb 3a/laHHOTO pajuyca.

Mcnonb30BaTh CBOICTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa JJI MX MOCTPOSHMS,
BBIUHCIICHUS IUIOIIAAN U IEPUMETpa.

Bbruucnare nepuMeTp M IIOMIAAL KBajgpaTa, MPSMOYTOJIbHUKA, (UIYp, COCTaBIEHHBIX M3
MPSIMOYTOJIBHUKOB, B TOM YHucie GUTYp, U300paKEHHBIX HA KJIeTYaTol Oymare.

[Tonb30BaTbCcs OCHOBHBIMM METPHUUECKMMM €IUHHUIIAMHM W3MEpPEHUs JJIUHbBI, IUIOIIAIH;
BBIPAXKaTh OJHU €IUHUIIbI BEJIMUNHBI YEPE3 IPYTHE.
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PacrniozHaBaTh napaiienenunes, Ky0, MCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO IpaHb,
U3MEPEHUs, HAXOAUTh U3MEPEHUs Napajulenenunena, Kyoa.

Boeruncnate 00b€M Ky0Oa, mapajuienenunena Mo 3aJaHHBIM M3MEPEHUSM, IM0JIb30BaThCs
eIMHUIIAMU U3MepeHus 00bEMa.

Pemarp Hecno)kHbIE 3a7auu Ha W3MEPEHHE T€OMETPUYECKMX BEIUYMH B IPAKTHYECKUX
CUTyalUsIX.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHIy oOyudeHus B 6
kJjacce: Yncjaa u BbIYUCIEHUS

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHBIE C PAa3NTUYHBIMU BUIAMH YHCENT M CIIOCO0AMHU X
3aIKCH, MePEeXOIUTh (€CIIH 3TO BOZMOXHO) OT OJJHOM (POPMBI 3aMTUCH YKCa K IPYTOM.

CpaBHUBaTh W YHOPSAJOYMBATH LEJble 4YHUCIA, OOBIKHOBEHHBbIE M JIECATUYHBIE JpOOH,
CpaBHHUBATh YKCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHsaTe, coderass yCTHbIE M THUCHMEHHBIE TNPUEMBI, apudMETUYECKHe ACHCTBUS C
HAaTypaJIbHBIMU M LEJIbIMH  YWCJIAMH, OOBIKHOBEHHBIMH M  JECATUYHBIMH  JIPOOSMH,
MOJIOKUTEIBHBIMU U OTPUILIATEIIbHBIMUA YUCITIAMH.

BbluucnsaTe 3HaYEHUS! YUCIOBBIX BBIPAKEHHM, BBINOJIHATH MPUKHUIKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUM, BBIMOJHATH MPEOOpa30BaHUsI YHCIOBBIX BBIPAXKCHHIA Ha OCHOBE CBOMCTB
apu(pMETHIECKUX ACHUCTBUH.

COOTHOCUTh TOYKY HAa KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €M YHCIOM H
M300pakaTh YMciaa TOUKAaMH Ha KOOPAMHATHOM MPSIMOM, HAXOIUTh MOIYJIb YHUCTIA.

COOTHOCUTH TOUKH B HpﬂMOYFOJ'IBHOfI CUCTEME KOOpAWHAT C KOOpAHATAMU 9TOM TOYKH.

OKpyTJIsITh LIeble YnCia U AeCATUYHBIE IPOOHU, HAXOIUThH MPUOIKEHUsS yncen. YUuncaoBblie
U OyKBeHHbIe BbIPAKeHHs

[lonumatrh ¥ ynoTpeOsiTh TEPMHUHBI, CBSI3aHHBIE C 3alMChbIO CTENEHW 4YHCIa, HAXOJIUTh
KBaJIpaT U Ky0 4uCIIa, BEIUNCIIATH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHH.

[Tonp30BaTbesl MpHU3HAKAMM JICTMMOCTH, PACKIAAbIBaTh HATypaJbHBIE YMCIIAa Ha MPOCTHIC
MHOKUTEJH.

[Tonp3oBaTbess MacIITabOM, COCTABIIATH MPOIIOPIIUK U OTHOILICHHUS.

Hcnonb3oBaTh OYKBBI Uil 0003HAYEHUS] YMCEN MPHU 3aMUCH MATEeMAaTUYECKUX BBIPAKEHUH,
COCTaBJISATh OyKBEHHBIE BbIpAXKEHHUsI U (POPMYyJIbl, HAXOIUTh 3HAUEHUS OYKBEHHBIX BBIPAKEHUH,
OCYLIECTBJIsI1 HEOOXOIMMBIE [TOJICTAHOBKHU U npeolOpa3oBanusi. HaxouTh HEM3BECTHBI KOMIIOHEHT
paBEHCTBA.

Pelienne TeKCTOBBIX 3a/1a4

Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 33/1a4U apUPMETHIECKUM CIIOCOOOM.

Pemarp 3ama4m, CBS3aHHBIE ¢ OTHOIIICHHEM, TPOTOPIIMOHATHLHOCTRIO BEJTUYHH, MPOIICHTAMU,
peliaTh TpU OCHOBHBIE 33/1a4 HA JPOOH U TIPOIECHTHI.

Pemarp 3amaum, comepskaiiye 3aBHUCHMOCTH, CBS3BIBAIOIINE BEIMUYUHBI: CKOPOCTh, BpeMS,
paccTtosiHue, IIeHa, KOJIUYEeCTBO, CTOMMOCTH, MPOHU3BOAMUTEIBHOCTh, BpeMs, 00BEMa paboTHI,
UCTIONB3Ysl apuMETHICCKHE JACHCTBHS, OLICHKY, IPUKUIKY, TTOJIb30BaThCS SAMHUIIAMH U3MEPEHUS
COOTBETCTBYOIINX BEJIHYHH.

CocTaBniTh 6YKBCHHBIC BBIPAKCHUS 110 YCJIOBUIO 3aa4U.
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W3Bnekars mH(pOpMaIMIO, TPEACTABICHHYI0 B TaONHIAX, HAa JMHEWHOH, CTONOYATOW WM
KpyrOBOW JuarpaMmax, HHTEPIPETUPOBATH MPECTABICHHBIE JTaHHbIE, UCII0JIb30BATh JAaHHbIE MPU
pelnieHny 3a1ay.

[TpencraBisaTs HHPOPMAIIHIO C IIOMOIIBIO TAOIHUII, THHESHHOW U CTOI0YATON AHATPAMM.

Harasinnasi reomerpust

[TpuBoAUTE TIPUMEPHl OOBEKTOB OKPY)KAIOLIETO MHUpPA, HUMEIOMHUX (HOpMYy HU3yUEHHBIX
reOMETPHUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UIyp, MPUMEpPbI PAaBHBIX U CHMMETPHUUHBIX
uryp.

N306paxaTh ¢ MOMOIIBIO IIUPKYJIS, TUHEUKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOM M KJIETYAaTON
Oymare M3y4eHHBIE TUIOCKHE TeOMETPUIECKUE PUTYpPBI U KOH(DUTYPALIUU, CHMMETPHYHBIC (PUTYPHI.

[Tonp30BaTbCsi TEOMETPUYECKIMHU TOHATHAMU: PAaBEHCTBO (PUTYp, CUMMETPHS, HCIIOIb30BaTh
TEPMHHOJIOTHIO, CBSI3aHHYI0 C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoguTte BeNWUYMHBI YIVIOB H3MEPEHHUEM C IOMOLIBIO TPAHCIIOPTHPA, CTPOMUTH YIJIBI
3aJJaHHOW BEJIMYMHBI, II0Jb30BaThCS IIPU PELICHUH 3a/1ad I'PaJyCHOM MEpOH YIJIOB, PACIIO3HABATH
Ha 4epTe’Kax OCTPBIN, MPAMOH, pa3BEPHYTHIN U TYIION YTJIbL.

BbluncnsaTe UIMHY JIOMaHOH, NEpPUMETP MHOTOYIOJIbHHMKA, I10JIb30BATHCA €IMHULIAMU
W3MEpEHUS IUTMHBI, BBIPa)XXKaTh OJHU €AVHULIBI U3MEPEHNUS JUJIMHBI YEPE3 IPYTHE.

Haxonutb, uCnosnp3ysl 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUA: MEXIY IBYMS TOYKaMH, OT
TOYKH JI0 IPSMOM, IJTMHY ITyTH Ha KBAJPAaTHOM CETKE.

Beruucnare mwiomans Guryp, CocTaBlIeHHBIX U3 NPSMOYTOJIBHUKOB, HCIIOIb30BATh Pa30ueHue
Ha MPSMOYTOJBbHUKU, Ha paBHbIE (QUIYpPbHI, JTOCTpAaUBaHUE [0 HPSIMOYTOJIbHHKA, MOJb30BaThHCS
OCHOBHBIMM €JMHUIIAMU M3MEPEHUs IUIOLIAAH, BBIpAXXaTh OJHU €AMHMIIBI M3MEpPEHHs IUIouiaan
4yepes ApyTHe.

Pacnio3HaBaTh Ha MOJENAX U U300pAKEHHUSX NMHUPaAMHUIY, KOHYC, LIMJIMHAP, UCIOIb30BATh
TEPMUHOJIOTHIO: BepIlIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0pakaTh Ha KIeT4aTON OymMare mpsiMOYTOJIbHBIN TTapaylIeIeTUIE]].

Boruncnsate 00bEM MPSAMOYTOJBHOIO Mapajienenumnena, Kyda, Mojib30BaTbCs OCHOBHBIMU
eAMHUIIAMU U3MEPEHUs 00BbEMA;

Pemarp HeclO)KHBIE 3ajaud HAa HAXOKIEHUE T'€OMETPUYECKUX BEJIMYUH B IPAKTHUUECKUX
CUTYaLUsX.

AJITEBPA:

[IpenMeTHbIC pe3yabTaThl OCBOSHHS MPOTPaMMBI Y4eOHOTO Kypca K KOHIy oOydeHus B 7
KJacce:
Yucia 1 BLIYUCIECHUA

BrimonHsaTh, codeTas YCTHBIE W NHCHbMEHHBIC NTPHEMBI, apuMETHUYECKUE IEHCTBUSA C
palMoHaIbHBIMH YHCTIAMHU.

HaxoauTh 3Ha4eHHS YUCIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI U TPUEMBI
BBIYHCIICHHSI 3HAUEHUH APOOHBIX BBIPAXKEHH, COIepKalINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTh OT OAHON (OPMBI 3amMCHU YHCEN K APYyroi (mpeoOpa3oBBIBATH JECITHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JIECATHYHYIO, B YaCTHOCTM B OECKOHEUHYIO
JECATHUYHYIO IPOOB).

CpaBHHBATh U YIIOPSI0UYMBATH PAllMOHATBHBIC YHCIIA.

OxpyrisTh yuCIa.
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BbINONHATE NMPUKHUIKY U OLEHKY pe3yibTaTa BBIYMCIICHWM, OLIEHKY 3HAYCHUN YHUCIIOBBIX
BBIPaXCHUI. BBINMOIHATH NEHCTBUA CO CTENEHSAMHU C HATyPaJIbHBIMU NIOKA3aTEIISIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIHN HATYPAIbHBIX YHCEIL.

Pemate mpakTHKO-OpHMEHTUPOBAHHBIE 33/1a4H, CBA3AHHBIE C OTHOILIEHUEM BEJINYMH,
MIPONOPLUMOHAIBHOCTBIO BEJINYMH, IIPOLICHTAMH, WHTEPIPETHPOBATh  PE3YJIbTATHI
pelIeHus 3a1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpHUBAEMbIX OOBEKTOB.

AJiredOpanyeckue BbIpasKeHHsI

Hcnonb30BaTh anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHust OYKBEHHBIX BBIPKEHHI MIPU 33JaHHBIX 3HAUEHHSIX TIEPEMEHHBIX.

BoImonHATe mpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWICH MPHUBEICHHEM MOJOOHBIX
CJIaraeMbIX, pacCKpbITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJTHOYIEHA HA MHOTOYWIEH U MHOTOWJIEHA HA MHOTOWJIEH, IPUMEHSATh
(dbopMyIIbl KBaZpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh Pa3oKEHHE MHOTOWICHOB HAa MHOKUTEIHU C MTOMOIIBIO BEIHECEHHS 32 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumMeHnsaTH IpeoOpa3oBaHKUs MHOTOUWIECHOB JUISl PEIIEHUs Pa3IMyYHbIX 3a/1a4 U3 MaTeMaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpPaJIbHBIMHU TOKa3aTeNsIMU Ul MpeoOpa3oBaHUs

BBIPAXKCHHI1. Y pABHEHUS U HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHHS C OJHOW NEPEMEHHOW, NMPUMEHSS NpaBHia Iepexoia OT
HCXOJJHOTO ypaBHEHUSI K PaBHOCHIILHOMY eMy. [IpoBepsITh, sIBISeTCS TN YHCIO KOPHEM YpaBHEHHUSL.

[TpumensTh rpaduueckre METOIbl IPHU PELICHUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonOupath mpuUMepsl Map 4KUCe, SBISIOMINUXCS PEUICHUEM JIMHEHHOrO YypaBHEHUS C ABYMSI
NEPEMECHHBIMHU.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JABYMS
NepeMEHHBIMH, TTOJIB3YSICh TPA(QUKOM, IPHUBOAUTH IPUMEPHI PEIICHHS YPaBHEHHS.

Pemate cuctembl ABYX JHMHEHHBIX ypaBHEHHH C ABYMsI IIEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocrtaBiATh M pewiaTh JUHEHHOE YpaBHEHHWE WIM CHCTEMY JIMHEHHBIX YpaBHEHHH I10
YCIOBUIO 33/1a4M, HWHTEPIPETHPOBATh B COOTBETCTBHM C KOHTEKCTOM 33/1a4d MOJIY4EHHBIH
pe3ynbTar.

DyHKUUH

N300pakaTh Ha KOOPIAUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOpAUHATAM,
Jy4H, OTPE3KHU, UHTEPBaJIbI, 3alIMCHIBATh YNCIOBBIEC IPOMEXKYTKH Ha alreOpandeckoM si3bIKe.

OTmeuaTs B KOOPJIMHATHOMN MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATaM, CTPOUTH I'paduKu
nuHeHHBIX QyHKIWMH. CTpouTh rpaduk GyHKIUU y = |x|.

OnuchIBaTh ¢ MOMOUIbIO (PYHKIUI U3BECTHBIE 3aBUCIMOCTH MEX/Ty BETMUMHAMU:

CKOpPOCTb, BpPEMS, PACCTOSHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, ITPOU3BOJUTEIIBHOCTD, BpEMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[TonnmaTh Tpaduueckuii cmoco0d TpPEeACTaBICHHUS W aHanu3a WH(POPMAIUHM, HW3BICKATH U
MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPa(QUKOB peabHBIX MPOILIECCOB U 3aBUCHMOCTEH.
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[IpenmeTHble pe3ybTaThl OCBOEHHs MPOrpaMMbl yU4eOHOTO Kypca K KOHIy oOydeHus B 8
KJacce:

Yucaa ¥ BLIYUCIEHUS

Hcnonp30BaTh HavalbHbIE IPEACTABICHUSA O MHOXKECTBE JCHCTBUTENBHBIX YHCEN UL
CPaBHEHMs, OKpYIJVICHMs M BBIYMCICHUH, H300pa)xkaTb JEHCTBUTENIbHBIE 4YHMCIAa TOYKAMHM Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumeHsTh NOHATHE apU(PMETUUECKOr0 KBaJAPATHOTO KOPHS, HAXOJIUTh KBaJIpaTHHIE KOPHHU,
UCTIONB3Ysl TPH HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJHATH NPEOOpa3oBaHUs BBIPAKEHHIA,
CoZepKaAIIUX KBaAPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3ammcHu 6OJIBH_II/IX U MaJbIX YHCCII C IIOMOIOBKO ACCATHUYHBIX )1p06€131 )41
creneHel yucna 10. Anredpanyeckue BbIpasKeHH sl

[IpuMeHATh TOHATHE CTENEeHH C IEJbIM II0Ka3aTelieM, BBINOJIHATh IpeoOpa3oBaHuUs
BBIPAKECHUM, COACPIKALIUX CTEIICHU C LIEJIBIM TI0KA3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE IPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKECHUH  HAa OCHOBE
IpaBuiI JEMCTBUI HAaJL MHOTOUJICHAMH M alreOpanyecKuMu IpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOYKUTEIIH.

[TpuMeHsTH TpeoOpa3zoBaHUsl BRIPRXKEHUH JUIS pelIeHUs Pa3IMYHbIX 337jad M3 MAaTEeMaTHUKH,
CMEXXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHelHblE, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YpaBHEHMsI, CBOISIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI C JIBYMS IIEPEMEHHBIMHU.

[IpoBOoNTE MpOCTEHIINE UCCIENOBAHMS YPAaBHEHUM M CUCTEM YPAaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM TpapHUuecKuX MpeacTaBlIeHHUN (ycTaHaBIMBATh, UMEET JIM YPaBHEHUE MU CHCTEMa
YpaBHEHHH peLIeHUs, €CIIH UMEET, TO CKOJIbKO, U TIpoyee).

[lepexoauth OT cnoBecHOW (GOPMYIUPOBKM 3amaud K e€ anreOpanveckoil Momenmd ¢
MIOMOIIIBIO COCTABJICHUSI YPAaBHEHHS MM CUCTEMbl yPaBHEHHUI, HHTEPIPETHPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33/1a4M MOJIy4YeHHbII pe3ybTar.

[TpuMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIS CPABHEHUS, OLIEHKH, PEIIATh JMHEHHBIC
HEpaBEHCTBA C OJHOW TEPEMEHHOM M WX CHCTEMBI, JaBaTh TIpapUUECcKy0 HWILTIOCTPAIIUIO
MHOY€ECTBa PELICHN HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[ToHMMaTh ¥ WCTIOJIB30BaTh (DYHKIMOHATIHHBIE TIOHATHS U S3bIK (TEPMHHBI, CHMBOJINYECKHE
0003HaueHH), ONPEACATh 3HaYeHUE (YHKIUHU 10 3HAYCHHIO apryMEHTa, ONpeNeNsTh CBOWCTBA
¢ynkuuu no e€ rpapuxy. CTpouTh rpaduKu 3JeMEHTapHBIX QYHKIUI BUA:

#
Y= x’ Y= x?, Y= x3,y - \/E' Y= |x| ONMCHIBATh CBOICTBA YUCIIOBOM
byHKITUN

o e€ rpaduky.

[IpenmeTHBIE pe3yabTaThl OCBOSHHS MTPOTPAMMBI YI€OHOTO Kypca K KOHIYy 00y4deHHs B 9
KJacce:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHI/IBaTL " yrnnopsaa04YnBaTh palluOHAJIbHBIC U UPPAIUOHAJIBHBIC YHUCJIA.
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BeimonuATe apudmernyeckue ACHCTBUS C PAalMOHAJIBHBIMHM YHCIAMM, COYeTas YCTHBIE W
MACBMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YU CIIAMH.

Haxonnute 3HaueHns CTeneHEd ¢ LEeNBIMU MOKa3aTeasIMA M KOPHEH, BBIYMCIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHUM.

OKpyIJISITh IEHCTBUTENBHBIE YMCIIA, BHIIOIHATH IPUKUAKY PE3yIbTaTa BIUYUCICHUH, OLICHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHNsSI 1 HEPABEHCTBA

Pemate nuHEHBIE M KBaJApAaTHBIE YPABHEHHUsI, YPABHEHUS, CBOASAIIMECS K HUM, MPOCTEHIINE
JIpOOHO-pallMOHATILHBIC YPABHEHHUSL.

Pemarp cucremMpl OByX JMHEWHBIX YpaBHEHUH C JIByMSl NEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCS JIMHEHHBIM.

Pemate TekCTOBBIE 3a/1a4M anredpandyeckuM crocoOOM € MOMOULIbIO COCTABIICHUS YpaBHEHUS
WJIM CUCTEMBI IBYX YPABHEHHM C JBYMS IIEPEMEHHBIMHU.

[IpoBOoNTE MpOCTEHIINE UCCIIENOBAHMS YPAaBHEHUM M CUCTEM YPAaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM TpapHUuecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WU CHCTEMa
YpaBHEHHH pelIeHUs], €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

Pemate nuHeiiHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh peELICHHUE
HEPaBEHCTB HA YUCJIOBOU MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CHMBOJIOB.

Pemate cuCTEMBI JTMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAJPAaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPAaBEHCTB Ha YHCIOBOH NPSMOM, 3alUCHIBATh
pelIeHre ¢ IOMOLIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA IIPU PELLICHUM Pa3JIMYHBIX 3a1a4.

DOyHKIMA
PacnoznaBate ¢yHKIIUM W3YyYEHHBIX  BHUJOB. [Toka3biBaTh CXE€MaTUYECKH

pacrono)eHne Ha KOOPAUHATHOH MIIOCKOCTH rpadukoB QyHKiumii Buga: Y = #X,

#
y=4x+b y=_,y= ax?+bx+c, y=x3 y=+x, y= L
OT 3HAa4YeHUH K03((PUIIEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUI.

Ctpouth M u300pakaTh CXEMaTHYSCKH TpadUKd KBAJPATUYHBIX (YHKIUH, OIUCHIBATH
CBOMCTBA KBAJIPATHYHBIX (PYHKITUN TTO MX TpauKam.

Pacrio3HaBath kBajpaTHuHy0 (QYHKIHUIO TIO (OpMYJie, IPUBOAUTH MPUMEPHI KBAaIPaTHYHBIX

(bYHKUMH U3 pealbHOW KU3HH, (PU3UKU, TECOMETPUH.

YucaoBbIe MOCIEI0BATEILHOCTH H IPOrPeCcCHH

Pacnio3naBaTh apuMeTHUECKYyI0 UM T'€OMETPHUYECKYIO IPOrPECCHU IMpPH Pas3HbIX crocobdax
3aJjaHuUs.

BbINONMHATE BBIYMCIEHUS C HCHOJB30BaHHMEM (QOpPMYJ n-ro ujieHa apumeTuyeckoil u
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YieHbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPMHATHON TNIOCKOCTH.

Pemarp 3agaun, cBA3aHHbBIE C YMCIOBBIMHU IIOCIIEOBATEILHOCTAMHU, B TOM YHCIIE 33Ja4l U3
peanbHOM JKU3HU (C UCTIONB30BaHUEM KaJIbKYIATOPA, UPPOBBIX TEXHOJIOTHI).

I'EOMTPUA:

[IpenmeTHble pe3yabTaThl OCBOEHHS MPOrpaMMbl yueOHOTO Kypca K KOHIy oOydeHus B 7
KJ1acce:
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Pacno3naBarth HN3YUYCHHBIC TCOMCTPUYICCKUC (I)I/Il"ypbl, ONpPCACIIATh UX B3aUMHOC
PacIioJIOKCHHUC, I/I306pa)KaTB reoOMCTPpHUICCKUC q)HprH, BBIIIOJIHATL YCPTCKU 110 YCIIOBUIO 3a/1a4U.
I/I3MepﬂTL JIMHEMHBIE U YTJIOBBIC BEIIMYNHBIL. PemraTe 3amaun Ha BRIYUCIICHHUE JJIUH OTPC3KOB U
BCJIMYHH YTJIOB.

Jlenatb TpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B PEaJbHON KHU3HH,
pa3sMepoB NPUPOJIHBIX 00BEKTOB. PaznuuaTh pasmMepsl ’TUX OOBEKTOB IO MOPSAKY BEJIUYHHBI.

CTpouTh 4epTEkKHU K TEOMETPUUECKHUM 3a7a4aM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTIOJbHUKOB, UCIIOIB30BATh IIPU3HAKU U CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIICHUU 3aj1ay.

IIpoBOAUTE JIOTHUYECKHE PACCYKACHMS C UCIIOIb30BAHUEM I'€OMETPUUIECKUX TEOPEM.

[lonp30BaTbcsl NpPU3HAKaMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIUaHbl, MPOBEACHHOW K TUIIOTEHY3€ MPSAMOYIOJIBHOTO TPEYTOJIbHUKA, B PCIICHUU
r€OMETPUYECKHX 3a/1a4.

OmnpenensTe MapaielbHOCTh MPSIMBIX C MOMOIIbIO YIJIOB, KOTOpble OOpa3yeT ¢ HHUMH
cexymasg. Onpenensars MapaiebHOCTh MPSMBIX C IOMOILIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYTrOM IPsIMOM.

Pemars 3a1aun Ha kiieT4aroi Oymare.

[IpoBOANTHL BBIUMCIEHHMS W HAaXOAUTh YHUCIOBblE U OYyKBEHHBIE 3HAYEHMs YIJIOB B
IF€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYI'OJBbHUKOB U MHOI'OYTOJIbHUKOB,
CBOWCTB YIJIOB, 00Opa30BaHHbBIX IPHU MEPECEUCHNH JIBYX MapajuleibHbIX MPSAMBIX cekyiueil. Pemarts
IIPAKTUYECKHE 3a]1a4H Ha HAX0XKJICHUE YTJIOB.

Brnanets NOHATHEM Ie€OMETPHUECKOTO MECTa TOUEK. Y METh ONpeNeNaTh OUCCEKTPUCY yIia U
CEepEeAVHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK FE€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JIUaMeTpa OKpPYKHOCTH,
II0JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 9TH CBOMCTBA NPU PELICHUH 3a/1a4.

Biagere NOHATHEM ONMCAHHOW OKOJIO TPEYrOJBHHUKA OKPYKHOCTH, YMEThb HaXOIUTh €€
ueHtp. [lonp3oBaTbes (akTaMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA IEPECEeKaloTCs B
OIIHOM TOYKE, M O TOM, YTO CEPEAUHHBIE NEPIEHIUKYJAPbl K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Brmagere noHATMEM KacaTenpHOM K  OKPYXKHOCTH, IIOJb30BAThCS  TEOPEMOM 0
NIEPIEHAUKYJSIPHOCTH KAcaTeJIbHOM U paiInyca, IPOBEIEHHOIO K TOUKE KACAHMS.

[lonb30BaTbcsd  MPOCTEMIIMMU  IE€OMETPUUECKMMH  HEPAaBEHCTBAMHM, IOHMMATh  MX
IIPAKTUYECKUIA CMBICIL.

HpOBO,I[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUSA C ITIOMOIIBIO UPKYJIA U JIMHEUKH.

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOTpaMMbl y4eOHOrO Kypca K KOHIy oOyueHus B 8
KJiacce:

Pacnio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOIBHUKOB, UX JIEMEHTHI, TOJIb30BATHCS UX
CBOMCTBAMHM MPU PEIICHUH T€OMETPUUECKUX 3aad.

[TpuMeHsTh CBOMCTBA TOUKH NEpPEeCeYCHHsI MEIMaH TPEYroJbHUKa (LIEHTpa MacC) B pELICHUU
3azay.

Brnagets noHsATHEM CpeHEHN JIMHUU TPEYrOJbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA MPU
pemieHnn reoMerpuueckux 3anad. llomp3oBaThcs  Teopemoit  Paneca U TEopeMoil o
MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS pELICHUS] IPAKTUYECKHUX 3a/1ay.
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[TpuMeHATH MPU3HAKK [T0JI0O0US TPEYTOIbHUKOB B PEIIEHUN F€OMETPUUECKUX 3a]1a.

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUECKUX M MPAKTUYECKUX 3a/ad.
CTpouTh MaTeMaTHYECKyl0 MOJIEIh B MPAKTUYCCKUX 3aJadaX, CaMOCTOSTEIBHO JeNaTh Y4epTexX |
HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnanets mMOHATHUSAMHU CHHYCA, KOCHHYCa W TaHT€HCAa OCTpPOrO YIJia TPSMOYTOJIEHOTO
TpeyroiabHuKa. [101630BaThCS STUMU TOHITUSMH IS PEIICHUS TPAKTUUECKHX 3a7ad.

Boruncnsate (pa3nuyHbIMU CIOCOOaMHU) MJIOMIAAb TPEYTOIbHHUKA U IO MHOTOYTOIBHBIX
¢buryp (MONB3ysACh, TJI€ HEOOXOAUMO, KAIBKYJIATOpOM). [IpuUMEHSATH TOJIydeHHBIE yMEHUS B
NPaKTUYECKUX 3a/1a9ax.

Bnagerp MOHSATHUSMHU BIUCAaHHOTO M LEHTPAJIBHOTO YIJIa, HCIOIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, yriax MeXIy XopJaMu (CEeKyIIMMHU) U yTie MeXy KacaTelbHON U XOpAOoW Mpu
pEIIeHIH TEOMETPHYECKUX 3a71ad.

Bnanerr TOHSATHEM ONMCAHHOTO 4YETHIPEXYTOJIbHUKA, NMPUMEHSTh CBOHCTBA OMHCAHHOTO
YeThIPEXYTONLHUKA MIPH PEIICHUH 3a]1a4.

[TpuMeHsITh MONy4YeHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTH MaTeMaTHYECKUE MOJIEIH JTsl 3a/1a4
peasibHOM KM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHS C MPUMEHEHHEM MOoa00us u
TPUTOHOMETPHHU (IIOJIB3YSACH, IJI€ HEOOXO0AUMO, KAJIbKYJIITOPOM).

[IpenmeTHbIE pe3yabTaThl OCBOSHHS MTPOTPAMMBI YI€OHOTO Kypca K KOHIYy o0y4ueHHs B 9
KJiacce:

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YTIIOB, HAXOJUTH C X TIOMOIIBIO pa3IHIHbIE
AIIEMEHTHI MPSIMOYTOJIFHOTO TPEYTOIbHUKA («PEIICHHE PSIMOYTOIBHBIX TPEYTOJIHHUKOB).
HaxonuTs (¢ TOMOIIBIO KAIBKYJIATOPA) [UIMHBI U YTIIBI /711 HETAOJIMYHBIX 3HAYCHHH.

[Tonp3oBatbess GopMyaaMH NPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM
JUI HAXOKIEHUS COOTHOILIEHUH MEXly TPUTOHOMETPUYECKMMHU BEJIMYMHAMHU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB W KOCHHYCOB IS HAXOXICHUS PA3IMUHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPHU PEIICHUH F€OMETPUIECKUX 3a/au.

Brnanets moHsATHAMH NpeoOpazoBaHMs MOJOO0US, COOTBETCTBEHHBIX 3JIE€MEHTOB MOJOOHBIX
¢uryp. Ilosnb30BaThcsl cBOMCTBaMU 1M000US MPOU3BOJIBHBIX (UIYp, YMETh BBIYUCIATH UIMHBI U
HaXOAUTh YIUIbl y NoJoOHBIX (uryp. IlpumeHars cBoiicTBa moJo0Usl B MPAKTUYECKUX 3afadax.
YMeTh NpUBOUTH MPUMEPHI IOJOOHBIX (GUTYP B OKPYIKAIOIIEM MHpE.

[Tonp30BaTbcsi TeOpeMaMH O TPOM3BEAECHUH OTPE3KOB XOpH, O IMPOU3BEICHHUU OTPE3KOB
CEeKYIIUX, O KBaj[paTe KacaTeIbHOM.

[Tonp30BaTbCsi BEKTOpAMH, MIOHUMATh UX T€OMETPHUECKUI 1 (PU3HMUECKUIT CMBICI, TIPUMEHATH
UX B PEIICHUH TEeOMETPUYECKMX U (U3MYEeCKHUX 3ahay. [IpUMEHATh CcKalspHOe MpPOU3BEACHUE
BEKTOPOB I HAXOKJEHUS JJIUH U YTJIOB.

[Tonmp30BaTbcss METOAOM KOOpPAWHAT Ha IUIOCKOCTH, TIPUMEHATH €ro B PEIICHHU
re€OMETPHUECKUX U MPAKTHUECKUX 3a7ad.

Bnaners MOHATHUSAMHU TMPaBHIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JYyTH
OKPY>XKHOCTM M PpaJMaHHOW Mephl YIJIA, YMETh BBIYMCIATH IUIOMIAAb Kpyra M €ro vacreu.
[TpuMeHATH MOTyyeHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETpUM (QUIyp, NPUMEHATh JABWKEHMS IUIOCKOCTU B
MIPOCTEUIINX CITydasiX.

[TpuMeHATH MOTyuyeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUTHh MaTEMAaTUUECKNUEe MOEIH JUIs 3a1a4
peanbHON JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHS C TNPUMEHEHHEM IOI00us U
TPUTOHOMETPHUYECKUX (PYHKIUH (TTOJIB3YSChH, T1Ie HEOOXOIMMO, KAIBKYJISITOPOM).
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BEPOATHOCTbB U CTATUCTHUKA

[IpenMeTHbIe pe3ynbTaThl OCBOSHHS MPOTpaMMbl y4eOHOrO Kypca K KOHIy oOyudeHus B 7
KJiacce:

Uwurare nHMOpMAIIHIO, TPEICTABICHHYIO B TAOUIAX, HA TUarpaMMax, MPeICTaBIsATh
JTAHHBIC B BUJIC TAOJIHII, CTPOUTH TUArPaMMBI (CTOJOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIC) TIO
MacCHBaM 3Ha4YEHUH.

OnucelBaTh M MHTEPIPETUPOBATH pEAIBbHBIE YHCIOBBIE [AHHBIC, IPEACTABICHHBIE B
TabJIMUIAX, HA IarpaMMax, rpaukax.

Hcnons3oBare Ui  ONMCAaHUS JAHHBIX CTAaTUCTUYECKHE XApAKTEPUCTHKU: CpeaHee
apupmeTHyecKoe, MeIana, HanOoJbllIee U HaMMEHbIIIee 3HAUeHUs, pa3Max.

Hmerp mpencTaBieHHEe O CIy4aliHOW M3MEHYMBOCTH Ha MpHUMeEpax LeH, (QHU3HUECKUuX
BEJINYUH, AHTPOIIOMETPUUECKUX JAHHBIX, UMETh IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOSHHS IIPOrpaMMbl y4eOHOI0 Kypca K KOHIYy o0yueHus B 8
KJ1acce:

W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, IPEICTABIECHHYIO B BUE TaOJIMIl, AUarpamm,
rpaduKoB, IPEJCTABIATh JaHHbIE B BUE TaOJMIl, AUAarpamMm, rpauKoB.

OnwuchIBaTh JaHHBIE C TIOMOIIBIO CTATHCTUYECKUX TMOKa3aTesei: CpeIHUX 3HAYCHUH U Mep
paccenBanms (pa3max, JUCTIEPCHS M CTAHIapTHOE OTKIOHEHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYCHUH U YaCTOTHI COOBITHIA, B TOM YHCJIE IO pe3yJibTaTaM
W3MEPEHHUI U HAaOII0ICHUH.

HaXO)II/ITB BEPOATHOCTU CJ'Iy‘-IﬂﬁHLIX COOBITHI B OIlbITax, 3Hasd BCPOATHOCTH IJICMCHTAPHBIX
CO6BITI/II>'I, B TOM YHUCJIC B OIIbITax ¢ paBHOBO3MOXHBIMH 3JICMCHTAPHBIMU CO6BITI/IHMI/I.

Hcnonb3oBaTe rpaduueckue MOJENU: AEPeBO CIYYalHOro SKCIEPUMEHTa, JuarpaMMbl
Diinepa, ynuciaoBas mpsmasi.

OnepupoBath MOHSITUSAMHU: MHOXECTBO, IIOJMHOKECTBO, BBINOJHATH OIEPallUd  Hal
MHOKECTBaMHU: OOBEAMHECHHE, TepeceUYcHHe, IOIOJIHCHUE, MEePEUYHCIIATh JJIEMEHTBI MHOXKECTB,
MNPUMCHATH CBOIICTBA MHOKECTB.

Hcnonp3oBate rpaduyeckoe TNpEACTaBICHUE MHOKECTB W CBS3€H MEXIy HUMHU IS
OIMHUCAaHUA MPOUCCCOB U ﬂBHeHHﬁ, B TOM YHCJIC IIPpU PCIICHUU 3aaa4 U3 IPYTrux y‘—Ie6HI)IX npeaMETOB
U KypCOB.

[IpenmeTHbIE pe3yabTaThl OCBOSHHS TPOTPaAaMMbI Y4eOHOTO Kypca K KOHIYy o0y4ueHHs B 9
KJacce:

N3Biekath u mpeoOpa3oBEIBATE HHPOPMAIIHUIO, PEACTABICHHYIO B PA3IUYHBIX NCTOYHUKAX B
BUIe TaOJHII, AUarpamMmm, TpaduKoB, PECTABIATh JaHHbBIC B BUE TAaOJHII, AUarpamMm, TpaduKoB.

Pemarp 3amaun OpraHM30BaHHBIM IepeOOpPOM BAapUAHTOB, a TAaKXKE C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp3oBaTh onMcarelbHbIE XapaKTEPUCTUKHU JUIsI MAacCCUBOB YHCIIOBBIX JAHHBIX, B TOM
quCJIe CPEJHUE 3HAUYEHUSI U MEPBI paCCEUBaHUS.

HaxoauTh 4acToThl 3HaYEHUI M YaCTOTHI COOBITHSA, B TOM YHCIIE MOJIb3YSICh pe3ysbTaTaMu
MPOBEACHHBIX U3MEPEHUN 1 HAOIIOACHUH.

HaxoauTbh BepOSATHOCTH CIIy4aiiHbIX COOBITUI B M3YUYEHHBIX OIBITaX, B TOM YUCJE B OIBITaX
C PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMHU COOBITUSIMHU, B CEpUAX HCHBITAHUI 10 MEPBOro yclrexa, B
cepusx ucnblTaHni bepHyun.
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HMmeTth MMpEACTaBJIICHUEC O CJ'Iy‘-I&fIHOfI BCJIIMYHHC U O paClpCaACIICHUU BepOHTHOCTeﬁ.
HMmeTh OpeACTaBJICHUEC O 3aKOHC OOJIBIIMX YHCEI KaK O MPOSBJICHUHU 3aKOHOMCPHOCTU B
cnyqaﬁHoﬁ HU3MCHYMUBOCTHU U O POJIK 3aKOHA OOJIBIIIMX YKCE]I B npupoac u O6H.[CCTBC.
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4. TemaTH4ecKoe IVIAHUPOBAHHUE ¢ YKa3aHHEM KOJINYECTBA AaKaJeMHYEeCKUX YaCOB, OTBOIHMbIX
HA OCBOEHHUE KAX/A0H TeMbl y4eOHOIr0 nmpeamera

MaremaTnka
5 kaace

Tema\pazaen

Harypanbhble uncna. [lelictBus
C HaTYpaJlbHBIMU YHCIIAMU
Harnsgnas reomerpus.

JIvHMM Ha TIOCKOCTH
OOBIKHOBEHHBIE IPOOH
Harnsgnaa reomerpus.
MHOroyTOoNbHUKH
Hecsatrnunbie 1poou

Harnsnnas reomerpus. Tena u

¢urypst
B IIPOCTPAHCTBE

[ToBTOpeHue u 0600eHNE

OBULIEE KOJIMYECTBO
YACOB 11O ITIPOTPAMME

Kou-Bo 4acoB,

OTBOJAMMBIX Ha
OCBOCHME TEMbI
43

12

48

10

38

10

170

Koi-Bo
padot

15

32

KOHTPOJBHBIX Kou-Bo

NPAKTHYeCKUX
pador

Y4yeOHO-MEeTOAUYECKHE

MaTepuagbl, B TOM 4YHC/IE

3JIeKTPOHHBIE
bubmuoreka LIOK
https://m.edsoo.ru/7f4131ce
VYuu.py https://uchi.ru
Bubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

VYun.py https://uchi.ru

bubmuoreka LIOK
https://m.edsoo.ru/7f4131ce
Bbubauoreka LIOK
https://m.edsoo.ru/7f4131ce

VYuu.py https://uchi.ru

bubmuoreka LIOK
https://m.edsoo.ru/7f4131ce

Bbu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce

VYumn.py https://uchi.ru



https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://m.edsoo.ru/7f4131ce

6 KJ1acc

Ne  Tema\paznen Koua-Bo yacoB, Kou-Bo KOHTPOJbHBIX Kou-Bo Y4eOHO-MeTOANYECKHE

n/

1.  HarypanbHble uncna

2.  Harmsamaas reoMeTpus.
[IpsimMble HA TUIOCKOCTH

3.  [pobu

Harnsgnas reomerpus.
CummeTtpus

5.  Brpaxenus c OykBamu

6. Harnsgnas reomerpus.
@urypsl Ha IIOCKOCTH

OTBOAMMBIX Ha pador
OCBOEHHE TeMbI
30 2

32 6

14 1

33

NPaAKTHYECKHUX

padot

MaTepUaJibl, B  TOM
3JIeKTPOHHBIE
Bu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

bubnuoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bubmoreka LIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce

PoOUI

qyucJjae


https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

10.

11.

https://resh.edu.ru

IlonoxuteapHbBIC U 40 3 Bbu6moreka [JOK
OTpPHIIATEITHLHBIC YUCTA https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
IIpencrapieHue qaHHBIX 6 1 bubmoreka [IOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
Harnsinnas reomerpusi. 9 1 bubmmotexa [IOK
@urypsl B IpOCTPaHCTBE https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
[ToBTOpeHue, 0000IICHNE, 20 1 bubmuorexa IIOK
cUCTEMAaTH3aLUS https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
OBIHIEE KOJIUYECTBO 170 17
YACOB 11O ITPOI'PAMME
Auredpa

34


https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

7 KJ1acc

Ne  Tema\paznen

n/

n

1. Yucna 1 BEIYUCIICHUS.
PanmonanpHble yncia

2.  AnreOpamueckuie BRIPaKCHIS

3.  YpaBHeHMs U HEpaBEHCTBa

4.  KoopauHaTbl U TpaduKH.
DOyHKIUU

5.  IloBTtopenue u 00oOIICHIE

6. OBLIEE KOJIMYECTBO
YACOB I10 TIPOT'PAMME

KoJa-Bo
OTBOJIUMBIX
OCBOECHHE TeMbI

25

27

20

24

102

4acos,

Ha

Kou-Bo KOHTPOJbHBIX Kou-Bo

padoTr NMPAKTHYECKUX
padot

2

2

1

1

1

7 0

35

YuyeOHO-MeTOAUUECKHE
MaTepuajbl, B  TOM

3JICKTPOHHLIE

Bbubauoreka LIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

Bbubnuoreka LIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bubmuoreka LIOK
https://m.edsoo.ru/7f4131ce

PDOIII
https://resh.edu.ru

bu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce
POII

https://resh.edu.ru

qyucJjae


https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

8 ki1ace

Ne  Tema\pazmen
n/

1. Ywcia ¥ BEIUHUCIIEHUA.
Ksanparnsie kopHU

2. Ywucna ¥ BEIYHUCIECHUS.
CreneHs ¢ HeabIM
oKa3aTrejieM

3.  AnrebGpandeckue BHIPaKCHHS.

KBanpatnsrii
TpEXUIIEH

4.  Anrebpandeckre BBIpaKEHU.

Anrebpandeckas IpoOb

5. VYpaBHeHMS U HEpaBEHCTBA.

KBanpaTHbie ypaBHEHUS

6.  YpaBHEHHUS U HEpPABEHCTBA.
CucteMsl ypaBHEHUH

Koa-Bo 4acoBs,

OTBOJUMBIX HA
O0CBOEHHE TeMBbI
15

15

15

13

Koua-Bo
padoTr

KOHTpPoJbHBIX KoJ-Bo
NMPAKTHYECKUX
padort

36

YueoHO-MeTOANYECKHE

MaTepHajibl, B TOM
IJIEKTPOHHBIE
Bbubnuoreka LJOK
https://m.edsoo.ru/7f4131ce
POII

https://resh.edu.ru
VYuu.py https://uchi.ru

bubmnoreka [IOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6mmoreka IJOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

VYuu.py https://uchi.ru

bu6nmoreka LJOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

VYuu.py https://uchi.ru

Bbubnuoreka LJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII

qyucjiae


https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

10.

11.

Ne
n/

YpaBHEHUS U HEPABEHCTBA.

Hepasencrtaa

DyHKIUH.
OCHOBHBIE TTIOHATHUS

DyYHKIUH.

YucnoBsle QyHKIIH

[ToBTOpEeHUE 1 0000IICHNE

OBHIEE KOJIMYECTBO

YACOB ITO
ITPOI'PAMME

9 kjaace

Tema\paznen

12

102

OTBOAMUMBIX

KOHTPOJbHBIX KoJ-Bo

Ha pador NPaKTHYECKUX

https://resh.edu.ru
VYuu.py https://uchi.ru

bu6mmoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYuu.py https://uchi.ru

bu6mmoreka IJOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

VYuu.py https://uchi.ru

bub6mmoreka LJOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

VYuu.py https://uchi.ru

Bbubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYuu.py https://uchi.ru

Y4yeOHO-MeTOAHYECKHE
MaTepuajbl, B  TOM

yucjie


https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/

Yycia 1 BEIYUCIICHHUS.

JlercTBUTEIbHBIC YHCIa

YpaBHEHUS U HEPABEHCTBA.

YpaBHEHUSA C OJHOMN
MepeMEeHHOM

ypaBHCHI/I}l " HCPABCHCTBA.

Cucrembl ypaBHEHHIA

YpaBHEHUS U HEPABEHCTBA.

HepaseHnctea

DyHKIUU

YucioBble
MMOCJIEI0BATEIILHOCTH

[ToBTOpenwue, o6o0IICHNE,

OCBOCHHE TEMBbI
9

14

14

16

16

15

18

38

padoTr

3JIEKTPOHHBIE
Bbubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYuu.py https://uchi.ru

bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Bubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbubmmoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Bub6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbu6nuoreka LJOK


https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

cucreMarTrus3anus 3HAHUH

OBIIEE KOJIMYECTBO
YACOBIIO
MNPOI'PAMME

I'eomerpus

7 KJ1acc

Tema\paznen

[Ipocreiimue
reoMeTpudeckue puryps u
ux cBoiictBa. 3mepenue

reOMETPUUYCCKUX BCIIMYNH

TpeyroasHuKH

[TapannensHble TPSMBIE,

CyMMa yIJIOB TPEYIOJbHUKA

OKpY>HOCTB 1 KpYT.
I'eomeTpuueckue

102

Koa-Bo 4acoB,
OTBOJHMBIX Ha
OCBOEHME TEeMbI

14

22

14

14

KoJua-Bo
padort

39

KOHTpPoJbHBIX Kou-Bo
NMPAKTHYECKUX

padort

https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Y4yeOHO-MeTOANYECKHE
MaTepHuaJibl, B TOM YHCJIe
3JIeKTPOHHBIE
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bubnuoreka [JOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbub6nuoreka [JOK
https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

Ne

n/

MIOCTPOEHUS
[MoBTOpeHue, 0600IICHNE 4
3HAHUU
OBIIEE KOJIMYECTBO 68
YACOB 11O
INPOI'PAMME
8 kiacc
Tema\paznen Koa-Bo 4acoB,
OTBOAMMBIX Ha
OCBOEHME TeMbI
YeThIpEXYrOIbHUKH 12
Teopema @aneca u TeopeMa 15

O NMPONOPLHUOHAIBHBIX
OTpe3Kax, MoA00HBIC

TPEYTOJIbHUKH

ILtomans. Haxoxaenne 14
IJIOMIA/IEN TPEYrOJIbHUKOB U
MHOTOYTOJIBHBIX (PUTYP.

[Tnomaan nogoOHBIX Guryp

Kou-Bo
padort

KOHTPOJbHBIX KoJ-Bo

40

NMPaAKTUYECKUX
padot

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

bubmuoreka LIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Y4yeOHO-MEeTOAHYECKHE

MaTepuaJibl, B TOM  YHCJIe
JIEKTPOHHbIE

Bbubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

POIII

https://resh.edu.ru
VYun.py https://uchi.ru

bubmunoreka [IOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru



https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/

4.  Teopema [ludaropa n 10
Hayasa TPUrOHOMETPUHN

5. VYTiBl B OKpy>KHOCTH. 13
Brnncannble 1 onMcaHHbIe
YeThIPEXYTOJIbHUKH.

KacarenpHbie k
okpyxHocTH. Kacanue
OKpYXHOCTEH

6.  IloBTopenue, o0oOIICHIE 4

3HAHUH

7. OBIIEE KOJINMYECTBO 68
YACOB IIO
IMPOI'PAMME
9 knacc

Ne  Tema\paznen Koa-Bo 4acoB,
n/ OTBOAUMBIX Ha
OCBOEHHE TeMBbI
1.  Tpuronomerpus. Teopembl 16
KOCHHYCOB M CHHYCOB.
Pemenne TpeyronsHUKOB

2.  IIpeoGpazoBanue momoowus. 10
Merpuueckue
COOTHOIICHUS

B OKPY’KHOCTH

6

Koa-Bo KOHTpoJbHBIX Koua-Bo

padort NPAKTHYECKHUX
pador

41

Bubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

bu6bnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru

Y4eOHO-MeTOAMYECKHE
MaTepuajbl, B TOM
3JIEKTPOHHBIE

bu6mmoreka [JOK

https://m.edsoo.ru/7f4131ce

POII

https://resh.edu.ru

VYuu.py https://uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

yucjie


https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

BexTopsl

HCKapTOBBI KOOpAWHATBI Ha

IIJIOCKOCTH

IIpaBunbHBIE
MHOI'OyTOJIBHUKHU. JlnuHa
OKPY>KHOCTH H IIIOLIAb
Kpyra. Beruucienue
niomanaei

HBI/I)KCHI/DI IIJIOCKOCTH

[ToBTOpenue, obo0mIEeHNE,
CHCTEMAaTH3aIis 3HaHUN

OBHIEE KOJIMYECTBO
YACOB I1O
INPOI'PAMME

BeposiTHOCTH U CTAaTHCTHKA.

12

68

42

Bubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

bu6bnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbubmuotexa IIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Bbubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

bubmunoreka [IOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Yun.py https://uchi.ru



https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

7 KJ1acc

Ne Tema\paznen

n/

1. IIpencraBnenue qaHHBIX

2. OnucarenbHas CTATUCTHKA

3. CrrydaifHast H'3MEHIHBOCTh

4. Bgenenue B Teopuio
rpadoB

5. BeposiTHOCTh M yacToTa

CITy4aifHOTO COOBITHS

6. O0001eHue,
CHCTEeMaTHU3alUsl 3HAHUI

Koa-Bo YacoB,

OTBOJIMMBIX
OCBOCHHME TEMBbI
7

Ha

KoJu-Bo
pador

KOHTPOJbHBIX KoJ-Bo
NMPaAKTHYECKUX
padot

2

43

Y4yeOHO-MeTOANYECKHE

MaTepualibl, B TOM qyucJjiae
3JICKTPOHHLIE

Bubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYuu.py https://uchi.ru

bubmuoreka LIOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6mmoreka IJOK
https://m.edsoo.ru/7f4131ce
POIII

https://resh.edu.ru

VYun.py https://uchi.ru

bu6nmoreka IJOK
https://m.edsoo.ru/7f4131ce
POIII

https://resh.edu.ru

VYuu.py https://uchi.ru

Bbubnuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII



https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

7.

OBIIEE

KOJIUYECTBO YACOB

1O MPOI'PAMME

8 ki1ace

Tema\paznen

IToBTOpEHUE KypCca
7 xnacca

OnucarenpHas
CTATHUCTHKA.

PacceuBanue JaHHBIX

MmuoxkecTBa

BeposTHOCTH ciiydaiiHOTrO
COOBITHSA

34

Koa-Bo

OTBOJIUMBIX

OCBOEHHE TeMBI
4

4acos,

Ha

KoJa-Bo
padort

KOHTPOJBbHBIX Koa-Bo

44

NMPAKTHYECKHUX
padort

https://resh.edu.ru
Yun.py https://uchi.ru

YuebHO-MeTOAMYECKHE
MaTepualibl, B TOM
3JIeKTPOHHBIE
bu6nuoreka IJOK
https://m.edsoo.ru/7f4131ce
POII

https://resh.edu.ru

VYun.py https://uchi.ru

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

bu6mmoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

bu6mmoreka IJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

qyucjae


https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/

5. BseneHue B TEOpUIO 4 bubmmotexa ITOK
rpadoB https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

6. CnydaiiHble COOBITHS 8 bubmmoreka [IOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Yun.py https://uchi.ru

7.  O0o00OeHue, 4 1
CHCTeMaTU3aIUs 3HAHUH

8. OBIIEE 34 1 1
KOJIMYECTBO
YACOB IO
MNPOTPAMME
9 ki1acc
Ne  Tema\pasnen Koa-Bo yacoB, Koi-Bo KOHTpPOJBHBIX Koi-Bo Y4yeOHO-MeTOAMYECKHTE
n/n O0TBOJMMBIX HAa padoT NMPAKTHYECKHUX MaTepuajibl, B TOM 4HCe
O0CBOEHHE TeMbI pa6ort 3JIeKTPOHHBIE
1.  IloBTopenue Kypca 4 Bubmmorexa [JOK
8 kJacca https://m.edsoo.ru/7f4131ce
PoOLI
https://resh.edu.ru
VYun.py https://uchi.ru
2.  DJeMeHTHI 4 1 bubmuorexa IIOK
KOMOHHATOPUKU https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

45


https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce

3. T'eomerpuueckas
BEPOSITHOCTD

4.  Ucnsrranusa bepnymm

5.  CnyudaiiHas Benn4YMHA

6. O06001enne, KOHTPOIb

7.  OBIIEE
KOJINYECTBO
YACOB IO
MMPOTPAMME

1. Kommnsrotep
2. MynbTUMEIHAPOEKTOP

4
6
6
10 1
34 1

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

PDOIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYun.py https://uchi.ru

Bub6moreka [JOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

Bu6nuoreka LJOK
https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru

VYuu.py https://uchi.ru

MaTepuajbHO-TeXHHYECKOEe o0ecneyeHre y4eOHOro npeaMera

46


https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
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3. DkpaH (Ha MITaTUBE WM HABECHOM)

Oos3aTesbHbIE YUeOHbIe MAaTEePHAJIbI JIs1 YYCHHKA:

1. Maremartuka: 5-ii kiacc: 0a30BbI ypoBeHb: yueOHUK: B 2 uactsax, 5 kinacc/ Bumenkun H.S., XKoxos B.U., YecHokoB A.C. u
npyrue, AkunonepHoe oomectBo «MznarensctBo «IIpocBemenue»

2. Marematnka: 6-i kinacc: 0a30BBI ypoBeHb: yuyeOHUK: B 2 yactsax, 6 kinacc/ Bunenkun H.S., XKoxos B.U., YUecnokoB A.C. u
npyrue, AkunonepHoe oo6mectBo «M3narensctBo «IIpocsenienue

3. Maremaruka. Anredpa: 7-i kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ MaxkaperueB FO.H., Munmgiok H.I'., Hemkor K.U. u
npyrue; noa pea. Temskockoro C.A., AkimonepHoe o0miectBo «M3aatenbetBo «IIpocBemienues

4. Marematnka. Anrebpa: 8-i kiacc: 0a30BBI ypoBeHb: yueOHUK, 8 kimacc/ MakaperaeB FO.H., Munmtok H.I'., HemkoB K.U. u
npyrue; nox pen. TenskoBckoro C.A., AkunonepHoe obmectBo «M3natensctBo «IIpocemmenue»

5. Maremaruka. Anredpa: 9-i kimacc: 6a3oBbIii ypoBeHb: yueOHUK, 9 kiacc/ MakaperueB HO.H., Munmiok H.I'., Hemkor K.U. u

npyrue; o pea. Tenmskockoro C.A., AkimonepHoe oomiectBo «M3maatenbctBo «IIpocBemnenues

6. Maremaruka. ['eomerpus: 7-9-e kiaccel: 0a30BbIi ypoBeHb: yueOHUK, 7-9 kinaccel/ AtanacsH JI.C., byty3zoB B.®., Kagomues C.b.
u ipyrue, AkipoHepHoe odmectBo «M3narensctBo «IIpocBerienue»

7. MaremaTrka. BeposSTHOCTb U cTaTUCTHKA: 7-9-€ Kiacchl: 6a30BbIi ypOBEHb: y4eOHHK: B 2 YacTsX, 7-9 kiaccsl/ Beicoukuii U.P.,
Amenko W.B.; mox pea. Amenko 1.B., Akunoneproe o6mectBo «M3narensctBo «lIpocBemenue»
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