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MNOACHUTEJIbBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas nporpamma no maTematuke Jiis o0yyarouiuxcs 5-6 kiaccoB pazpaboTaHa Ha OCHOBE
®enepalibHOTO TOCYJapPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAApTa OCHOBHOTO 001Iero 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, TPEIBABISIEMbIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPAIULIUI
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIeYNBAIOT OBIIAJCHUE KIIFOUEBBIMH KOMITETEHIIUSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEMIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
00OLIEKYIbTYPHOTO, TUYHOCTHOTO U NTO3HABATENILHOTO pa3BUTHs 0Oydaromuxcs. B paboueil nmporpamme
YUTEHBI UJeH U nosioxkeHus KoHuenum pa3Butus MaTemMaTiHueckoro oopasoBanus B Poccuiickoi
Oeneparnun. B snmoxy nudpooit Tpanchopmariu Becex chep 4eIoBeUeCKOn AeATEIbHOCTH HEBO3ZMOXKHO
CTaTh 00Pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOi MaTeMaTHUECKOM MOJTOTOBKH. Y3KE B IIIKOJIE
MaTeMaTHKa CIy>KUT OIOPHBIM MPEIMETOM AJIS U3YUYEHUSI CMEXHBIX TUCLUILINH, a I10CJIE IKOJIbI peajlbHON
HEO0OXOIMMOCTHIO CTAHOBUTCSI HEMTPEPHIBHOE 00pa30BaHKE, YTO TPEOYET MOTHOLICHHONW 0a30BOi
00111€00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MATEMATUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YUCIIO MPO(ECCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
NpUMEHEHHEM MaTEMaTHKH: U B cpepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX O0JIACTSX, U JaKe B
ryMaHHUTapHBIX cpepax. Takum 00pa3oM, Kpyr MIKOJIHHUKOB, JJIs1 KOTOPBIX MaTEMAaTHKa MOXET CTaTh
3HAYUMBIM MIPEJAMETOM, PaCILIUPSIETCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAILIET0 MUPA: MPOCTPAHCTBEHHBIE (POPMBI 1 KOTUYECTBEHHBIE OTHOIICHHS OT
MPOCTEHIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX ISt
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpPEeTHBIX MaTeMaTHYECKUX 3HAHUI 3aTPyIHEHO TOHUMaHUE
IIPUHLIAIIOB YCTPONCTBA U MCIIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALUs
pa3HOOOpa3HOM COIMATbHON, SKOHOMUYECKOH, MoTUTHYecKor HH(pOopMarun, Maio3ddexTuBHa
MIOBCEIHEBHAS ITPAKTUYECKAsI JEATENBHOCT. Kak1oMy 4e0BEKY B CBOEH KM3HU MPUXOJUTCS BBIIOJIHATH
pPacy€Thl U COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHSTH (YOPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMETPUUECKUX U3MEPEHUH U TOCTPOSHHH, YNTaTh HH(POPMALINIO, IPEACTABIECHHYIO B BUE TaOIHIL,
JarpaMM | rpauKoB, )KUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO € pacuIipeHreM chep NpUMEeHeHUs MaTeMaTHKU B COBPEMEHHOM 0011ecTBe Bcé Ooiee
BaXHBIM CTAHOBUTCS MAaTEMaTHUECKUN CTUIJIb MBIIIJICHUS, IPOSIBIISIFOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IpUEMOB U METOOB MBIIIIJICHHS Y€I0BEKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIMS U ASTYKIUS, 0000IIeHNE U KOHKPETH3allHs, aHaIu3 1
CUHTE3, KJaccu(uKaius u cuctemarusanus, abctparupoBanue u aHajaorus. O0beKThl MaTeMaTHUYECKUX
YMO3aKJII0YeHUH, IPaBUiIa X KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMUECKUX ITOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS GOPMYIUPOBATh, 00OCHOBBIBATh U JOKA3bIBaTh CY)KJIEHUS, TEM CaAMbIM
Pa3BHUBAIOT JIOTHYECKOE MbIIIITIeHHE. Benyiias posias NpuHaaIexKUT MaTeMaTHKe U B (pOPMUPOBAHUU
AITOPUTMUYECKONW KOMIOHEHTHI MBIIIJIEHUS M BOCIUTAHUHM YMEHHH JIEHCTBOBATH 110 33JaHHBIM aJIrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
NeSITeIbHOCTH Ha ypOoKax MaTeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOPUECKAs U MPHUKJIaIHAsl CTOPOHBI
MBIILLIEHHUS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTD PAa3BUBATh Y 00YYAIOIIMXCS TOUHYIO, PALIMOHATIBLHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanboIee MOAXOIAIINE I3bIKOBbIE, CHUMBOJIIMYECKHE, rpaduueckue
CPEICTBA JJIsl BBIPAXKEHUSI CY>KJIEHUHN M HAIJISIHOTO UX IPEICTABJICHUS.

Heo6xoauMbpIM KOMIIOHEHTOM 0011l KyJIbTYPhl B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00111ee 3HAKOMCTBO



C METOJIaMH MO3HAHMS JeWCTBUTEILHOCTH, IPECTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, X OTIHYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTEMAaTUKH ISt
peleHus HayYHbIX U IPUKJIaaHbIX 3a1a4. Takum 00pa3oM, MaremaTudeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKACHUHN, BOCIIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO

HJaeu CUMMCTPHH.

HEJU N3YYEHUS YYEBHOTI'O KYPCA
[TpuopuTeTHBIMHU 1IENIMU 00yUEHHSI MaTeMaTHKE B 5-6 Kilaccax sIBJISIOTCS:

— TpoaoIDKeHHe (OPMHUPOBAHUST OCHOBHBIX MAaTEeMaTHUECKUX MOHATUH (YHCII0, BETMYMHA,
reomMeTpuueckas Gurypa), 00eCIeyrBarOIUX MPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MATEMaTHYECKOTO
o0Opa3zoBaHus 00y4YaIOIINXCS,

— Pa3BUTHC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEHN 06y11a1011114xc51, [MO03HABaTEILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMCHI/II\/JI, HHTCPCCA K UBYUCHUTIO MATCMATHUKHU,

— IIOABCIACHHUC 06yt1a101111/1xcs[ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATCMAaTUKU
H OKPYKAKOLICTO MHUPA,

— q)OpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTHU4YeCKOM T'paMOTHOCTHU: YMCHUA pACIIO3HABATDH
MaTeMaTU4eCKHE 00BCKThI B PCAIBbHBIX )KU3HCHHBIX CUTyallUAX, IPUMCHATH OCBOCHHBIC YMCHUS JIJIA
pelICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3aa4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI U

OICHMUBATh NX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OcHOBHBbIE JINHUU COJEPKaHUS Kypca MaTEMATUKH B 5-6 Kilaccax — apupMeTHuecKas u reoMeTpuyeckas,
KOTOpBIE Pa3BUBAIOTCS MapajlIeNIbHO, KaXK1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OHAKO, HE
HE3aBUCUMO OJIHA OT JIPyroi, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUH. Takke B Kypce IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U ONUCATEIbHON CTaTUCTHKH.

N3yuenue apudMeTnueckoro Marepuana HauMHaeTCsl CO CUCTEMaTU3alluy U pa3BUTHS 3HaHUH 0
HaTypaJbHBIX YUCIaX, IOJIY4YEHHBIX B Ha4aIbHOU IIKOJE. [Ipr 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIILHON
TEXHUKU U (OPMUPOBAHNE HOBBIX TEOPETUUYECKUX 3HAHUN COYETACTCS C Pa3BUTHUEM BBIYHUCIUTEIBHON
KYJBTYpPBl, B YaCTHOCTU C 00y4YE€HHEM MPOCTEUIIMM pUEMaM MPUKHUIKU U OLEHKH pe3yIbTaTOB
BBIYKCIICHUM.

Jlpyroit KpynHblii OJI0K B coepxaHuu apupMeTHIecKon JIMHUM — 3To ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATHYHBIX Ip0oOel OTHECEHO K 5 Kiaccy. DTO MepBbIi Tall B OCBOSHUHM Apo0eit, Koraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESMH, NTOHATUAMU TeMBIL. [Ipu oaTOM paccmoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOJIHOM 00BbEME MPEIIECTBYET U3YUEHHUIO AECATUUHBIX IpOOeii, 4To
1es1ecoo0pa3Ho € TOUKU 3pEHUS JIOTUKU U3JI0KEHUsI YUCIIOBOM JIMHUH, KOTJIa paBuIIa AeUCTBUI ¢
JECATUYHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH aJITOPUTMAMU BBIITOJTHEHUS ACUCTBUI €
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH IPOOSMHU PACHIUPUT BO3MOKHOCTH ISl TOHUMAaHUS
00y4aroIMMUCs TPUKIIAJHOTO MPUMEHEHNSI HOBOM 3alMCH MTPU U3YUYEHHUH JIPYTUX MPEIMETOB U NPU
MPaKTHYEeCKOM Ucnoab30BaHuu. K 6 kiaccy oTHeCEH BTOpOIi 3Tan B U3y4eHUH JIpo0eH, e MPOUCXOIUT
COBEpIIECHCTBOBAHNE HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHus 1poOeli, OCBOCHHE HOBBIX BbIUMCIUTEIbHBIX
ITOPUTMOB, OTTAYMBAHNE TEXHUKH BBIYUCIIEHUH, B TOM YMCJIE 3HAYEHUHN BBIPAKEHUN, COIEPKAIINX U
OOBIKHOBEHHBIE, U AECATHUHBIE IPOOH, YCTAHOBICHHUE CBSI3€H MEX 1y HUMHU, pACCMOTPEHHE TPUEMOB
peleHus 3a1a4 Ha Jpoou. B Havane 6 kinacca IpoUCXOANUT 3HAKOMCTBO € IIOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO U3YyUEHUS OJIOKHUTEIbHBIX U OTPULATEIBHBIX YHCEI SIBJISAETCS TO, YTO OHM TaK)XKE MOTYT
paccMaTpUBaThHCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane nzyueHus temsl «llomoxurenbHbie u



OTpHULATENbHbIE YHCIa» BblAEIAeTcs noarema «Llensle uncnay, B paMkax KOTOpOM 3HAKOMCTBO C
OTPULATENBHBIMY YUCIIAMU U AEUCTBUSMM C IOJOKUTENBHBIMU M OTPULIATEILHBIMU YHCIaMH IPOUCXOIUT HA
OCHOBE COJIEPKATENBHOI0 NOIX04a. DTO IO3BOJISET HAa JIOCTYITHOM YPOBHE MO3HAKOMUTD YUYaIIUXCS
IPAKTUYECKHU CO BCEMH OCHOBHBIMU MOHATUSMHU TEMBI, B TOM YHCJIE U C IPABUIJIAMHU 3HAKOB IIPU BBIIIOJIHEHUHU
apuMeTHYECKUX TeHCTBUH.

[Tpu 00yyeHHH pelIeHn 0 TEKCTOBBIX 33/1a4 B 5-6 Ki1accax UCTONB3YIOTCS apupMeTHIeCKre TPUEMBI
pemeHust. TeKCTOBBIE 3a7a4H, pelaeMble pH OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5-6 Ki1accax,
paccMaTpUBaIOTCS 33/1a4H CIEIYIONINX BUAOB: 337a4l Ha JABIKEHUE, HA YacTH, Ha IOKYIIKH, Ha paboTy U
IIPOM3BOIUTENBLHOCTD, HA MPOLIEHTHI, HA OTHOLIEHU U npornopuuu. Kpome Toro, oOyuaromuecs: 3HaKOMSTCS
C MpUéMaMu pelIeHus 3a/1a4 1epedbopoM BO3MOXKHBIX BApPUAHTOB, y4aTcs paboTaTh ¢ MH(pOpMaluei,
IPEJCTaBICHHON B (hopMe TabIuI WU TUarpaMM.

B paboueii mporpamme npegycMoTpeHo (pOpMHUPOBaHUE MTPOIEAEBTUYECKUX aIreOpanuecKux
IIpeJCcTaBIeHUN. bykBa Kak CMMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MaTeMaTHYE€CKOI0 KOHTEKCTa
BBOJIUTCS [TOCTENEHHO. ByKkBeHHast CHMBOJIMKA LIMPOKO UCIIONIb3YETCs MPEXk 1€ BCEro AJIs 3alUCu 00IuX
YTBEP)KJICHUN U NpeIoKeHni, popMyJl, B YaCTHOCTHU JAJISl BBIYUCICHUS T€OMETPUUECKUX BEIUYHH, B
KaueCTBE «3aMECTUTEIISD) YNCIIA.

B kypce «Marematuku» 5-6 Ki1accoB IPEACTaBICHA HArJIAJHAs T€OMETPUs, HAIIPABICHHAsI HA Pa3BUTHE
00pa3HOro MBIIIEHUS, IPOCTPAHCTBEHHOI'O BOOOPayKEHMsI, N300pa3UTEIbHbIX YMEHUI. DTO BaXKHBIHN 3Tal B
W3Y4YEHUHU T€OMETPUH, KOTOPBII OCYIIECTBIISIETCS HA HATJIAIHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCS HA
Hars1IHO0-00pa3Hoe MBIIIICHHE 00yJaromuxcs. bombimnas posib OTBOAUTCS MPAKTHYECKON JAEATEIBHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIeTpoBaHuio. OOyJaromuecs: 3HaKOMSTCS ¢ TEOMETPHUECKUMHE (pUrypaMu Ha
TUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIIMMHU KOH(DUTYpALIUAMH, yIaTCsl ©300pakaTh X Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare, paccMaTpuBaroT UX MpOCTelle cBoMCTBa. B npornecce nzyuenus
HarJsJHONW reOMEeTPUH 3HaHUs, TIOJyYeHHbIE 00 yJaroIMMUCS B HaualbHOMU IIKOJIE, CHCTEMaTU3UPYIOTCA U

pacimpsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTErpUPOBaHHBIN rpeaMeT «MareMaTHKay, KOTOPBIH
BKJIIOYAET apu(pMEeTUIECKHI MaTeprall 1 HarsAHYI0 T€OMETPHUIO, a TAaKXKe MPOIEIeBTUUYECKHUE CBEICHUS U3
anreOpbl. YueOHbIH M1aH Ha U3y4eHHe MaTeMaTHKH B 5 KJlacce OTBOAMT HE MeHee 5 yueOHbIX 4acoB B
HEJeNI0, B TeUEeHHE KaX/10T0 roja ooydeHusi, Bcero He MeHee 340 yueOHbIX 4acoB



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIACC

HaTypaJ’[LHLIe qyucjia 1 HyJIb

HarypanbHoe uucino. Pan Hatypanenbix uncen. Yucno 0. M300paxeHne HaTypaJIbHbIX YMCeNl TOYKaMH Ha
KOOpAMHATHOH (4uciioBoil) mpsimoi. Ilo3unronHas cucrema curcieHus. Pumckas Hymepanus Kak npuMep
HENO3UIMOHHOM cucTeMbl curcieHus. JlecaTuunas cucrtema cuucienus. CpaBHEHUE HATYpaJIbHBIX YHUCEN,
CpaBHEHHE HATYpaJbHBIX Yrcen ¢ HylnéM. CriocoObl cpaBHeHus. OKpyriieHne HaTypalbHbIX yuceln. CliokeHune
HaTypaJbHbBIX YHCEI; CBOWCTBO HYJIS MIPH CI0KEHUHU. BrlunTanme Kak JeiicTBue, 00paTHOE CI0KEHUIO.
YMHOXKEHUE HAaTypaJIbHbIX YUCEN; CBOMCTBA HYJIA U €IMHULIBI IPY YMHOKCHUH. [leieHne Kak 1ecTBueE,
oOpaTHOe yMHOKeHHI0. KOMITIOHEHTHI 1elicTBU, CBsI3b MeX 1y HUMU. [IpoBepka pe3ynbrara
apudmeTrueckoro AeicTBus. [lepeMecTuTeNbHOE U COYETATEIFHOE CBOWCTBA (3aKOHBI) CIIOKEHHS U
YMHOXKEHUS, pacIipeIeIuTEIbHOE CBOMCTBO (3aKOH) yMHOKeHHs. Vcnonp3oBanue OyKB 1i1st 0003HAUYCHUS
HEM3BECTHOTO KOMIIOHEHTA U 3aliCU CBOMCTB apU(pMETUUECKUX AEeHCTBUM. JlennTenn 1 KpaTHbIe Yyucia,
pasznoxeHue Ha MHOKUTENU. [IpocTeie u coctaBuble uncina. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeNeHb ¢ HaTypajabHbIM IIOKa3aTeNIeM. 3allUCh YUCIIA B BUAE CYMMBbI Pa3psIHBIX CJIaracMbIX.
YucnoBoe BeIpakeHNe. BorurcieHne 3Ha4eHni YMCI0BBIX BBIPAXKEHUI; TOPSAJOK BBIIIOJIHEHUS JEHCTBUM.
Hcnonb30BaHue Mpy BEIYUCICHUSIX IEPEMECTUTEIBHOIO U COYETATEILHOTO CBOMCTB (3aKOHOB) CII0XKEHUS U
YMHOXEHHUS, paCIPEAEIUTEILHOIO CBOMCTBA YMHOKEHUS.

Apoon

[IpencraBnenue o ApoOuU Kak crocode 3anucu 4acTu BennyuHbl. OObIKHOBEHHBIE Apo0u. [IpaBuiibHbIE U
HenpaBWiIbHbIe ApoOu. CMenIanHas 1poOb; MpeIcTaBlIeHNe CMEIIaHHON ApoOH B BUJIE HEMPABUIBHOM 1poou
U BBIJICTICHHE 1IeJION YaCcTH YUCIia U3 HEMIPaBUIbLHOM 1pobu. M300paxkenue apoOeil ToukaMu Ha YMCI0BOI
npsmoii. OcHoBHOe cBocTBO ApoOu. Cokpatenue apobeil. [IpuBenenne 1podu kK HOBOMY 3HAMEHATEIIO.
CpaBnenue npobeii. CiaoxxeHue 1 BblUuTaHue ApoOeil. YMHOXKEHUE U AesieHne Apo0eil; B3auMHO-00paTHbIe
npo6u. HaxoxaeHue yacTu 1es10ro U 1esoro no ero yactu. Jlecsruunas 3anuce npobeit. Ilpeacrasnenue
JeCATUYHOM TpoOU B BUie OOBIKHOBEHHOM. M300paskeHe ecaTHYHbBIX ApoOeil TOUKaMu Ha YUCIOBOM
npsimoii. CpaBHEHHE JECATHUHBIX Apodei. Apudmerndyeckue NeUCTBUS C IECATUUHBIMU IPOOSMHU.

OxpyrieHue AecITUYHBIX 1po0eit.

Penienue TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3aa4 apugMeTHuecKuM crnocodboM. Perienure noruueckux 3ajad. Pemenue 3agau
nepebopoM BceX BO3MOXKHBIX BapHAHTOB. VIconp30BaHMe MpH pEIICHUH 3a71a49 Ta0iuIl 1 cxeM. Pemenne
3a/1a4, CoJIep KalluX 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTh, BPEMSI, pACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTbD. E,ZII/IHI/II_[I)I HU3MCPCHUA: MaCChI, O6”béMa, IECHBI, paCCTOAHUA, BpEMCHU, CKOPOCTH.
CBs13b MEXy €IMHHUIIAMHU U3MEPEHUS KaXKI0M BeTUYNHBL. Pelrenre OCHOBHBIX 3a/1a4 Ha IpOOH.

HpCILCTaBJ'ICHI/Ie JaHHBIX B BUJIC Ta6J'II/II_[, CTOJIOYATHIX AuarpamMm.

Haruasignas reomerpust

Harnsiinelie npeacraBieHus o (purypax Ha IIIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIy4, Yroil, JJOMaHasi,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT01. [IpsAMoii, OCTpBI, TyIION U pa3BEPHYTHIN yribl. [[inuHa oTpeska,
METPUYECKUE EAUHULBI JUTUHBL. [[11MHa JIOMaHOi, IEpUMETP MHOTOYroJIbHUKA. MI3MepeHue u MoCcTpoeHue
YIJIOB C MOMOIIIBIO TpaHcnopTHpa. Harmsanele npeacraBieHus o purypax Ha IIIOCKOCTH: MHOTOYTOJIbHUK;
pSMOYTOJIbHUK, KBaJ[paT; TPEYTOJILHUK, O paBeHCTBE (uryp. M3obpaxenue puryp, B TOM 4ucie Ha



kieryaroit Oymare. Iloctpoenne koHpUrypanuii U3 yacTel NpsSMOii, OKPY>KHOCTH Ha HETMHOBAaHHOHN H
kJeryaroil Oymare. Mcnonb3oBanue CBOMCTB CTOPOH M YIJIOB IMPSMOYTOJIbHUKA, KBaapata. [lmomanp
IPSAMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTAaBJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM UucIie GUryp,
n300pakEHHBIX Ha KileTdaTol Oymare. Eaunuiiel uamepenus miomaau. Harnsaaele mpeacTaBieHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN NapajuieNenunes, Kyo, MHOrorpanauku. M3o0paxenue
NPOCTEHIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa n napamenenunena. Cozganue MoAeneii MHOTOTpaHHUKOB
(u3 Oymaru, IpoBOJIOKH, TUIACTIIIMHA U JIp.). O0BEM PSIMOYTOJIBHOTO NIapajuieNienunea, Kyoa. EquHuIb!
u3MepeHus 0obéma.

6 KJIACC

HatypaJibHble yncia

ApI/I(bMeTI/I‘IeCKI/Ie I[CﬁCTBHH C MHOI'O3BHAYHBIMH HATYPAJIbHBIMH YHUCJIAMU. YucnaoBwie BBIPAXXCHUA, ITOPAIO0OK
I[eﬁCTBHfI, HCIOJIb30BaHue CKOOOK. Mcroab3oBanue IIpHU BBIYHUCJICHUAX IICPEMECTUTCIIBHOI'O U
COYETaTEILHOTO CBOMCTB CJIOKCHHS B YMHOXKCHUS, paCIlIpEaACIIUTCIBHOT'O CBOMCTBaA YMHOKCHUH.
OprrJ'ICHI/Ie HATypaJIbHbIX YUCCII. I[CJ'II/ITGJ'II/I W KPAaTHBIC YKUCJIa, HanOOIBIINHN O6IJ_[I/II71 ACIUTCIIb U
HanMCHBIICC 06mee KpaTHOC. HGHI/IMOCTB CYMMBI U ITPOU3BCACHUA. I[eJ'IGHI/IC C OCTaTKOM.

Apoon

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO JAPOOH, COKparieHue 1podeil. CpaBHEHUE U yIOPSA0YHBAHUE
npobeii. Permenre 3a1a4 Ha HAXOXKACHUE YaCTH OT IEJIOTO U IIEJIOTO 10 ero YacTu. J[poOHoe urcio Kak
pe3yabTat aenenus. [IpeacraBieHue aAecITUIHON IpOOH B BUJIe OOBIKHOBEHHOM POOU U BOBMOXKHOCTh
IpeJICTaBICHNUs OOBIKHOBEHHOM IpoOH B BHJIE AecATUYHOMN. JlecaTuynbie ApoOU U MeTpUdecKas cucTeMa
Mep. ApudmeTndeckre AeHCTBUS U YHCIOBbIE BHIPAXKEHUS C OOBIKHOBEHHBIMU M JECSITUYHBIMH JPOOSIMHU.
OtHomienue. JleneHue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ipumenenue nponopuuii npu
peweHny 3ajau. [loHsTue npouenTa. Boraucnenue npoueHTa 0T BETMYMHBI U BETMYUHBI 110 €€ MPOLICHTY.
BripakeHne npoueHToB AeCATUYHBIMU ApoOsiMu. Perienne 3a1a4 Ha MPOLEHTHL. BripakeHre OTHOLIEHUS
BEJIMYMH B IIPOIEHTAX.

ITono:kuTEIBbHBIE H oTpUIATEJIbHbIC YUC/IA

[TonoxxurenpHble U OTpULIATEIbHBIC YKcia. Llensle yncna. Moayms uyncia, reoMeTpudecKas
UHTepHpeTanus Moayns yncia. M3o0paxeHue ynces Ha KOOPAUHATHOM NMpsIMOM. YHCIOBbIE MPOMEXKYTKH.
CpaBHenue uucen. Apudmernyeckue 1eHCTBUS C MTOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU
ymcnamu. [IpsMoyronbHas cuctemMa KOOpaAuHaT Ha MI0ckocTu. KoopanHaTel TOUKH Ha IUIOCKOCTH, adciycca
u opauHara. [loctpoenue Touek u Gpuryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBbIE BbIpaKeHUA

[Ipumenenue OyKB JUIs 3aMIMCH MaTeMaTUYECKUX BBIpaXEHUH U npeanokeHuil. CBoilcTBa apupMeTHIEeCKUX
JieficTBUN. ByKBEHHBIE BBIPAKEHUSI U YUCIIOBBIE ITOJCTAHOBKU. ByKBEHHBIE paBEHCTBA, HAXOXKACHUE
HEM3BECTHOT0 KoMIoHeHTa. ®opMyiibl; hopMysIbl IEpUMeETpa U IUIOIAAN IPSIMOYTOJIbHUKA, KBajpaTa,
00bEMa napasienenumnesa u Kyoa.

Pelienune TeKCTOBBIX 32424

Pemenne TekcTOBBIX 3aa4 apuMeTHuecKuM criocodboM. Perienne norudeckux 3anad. Pemenue 3anaq
nepeGopoM BceX BO3MOKHBIX BapHaHTOB. Perienue 3agay, coepkaiiix 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMUMHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEILHOCTD, BpEMsI,
00BEM paboThl. ENWHUILIBI H3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSIHUSI, BpDEMEHH, CKOPOCTH. CBS3b MEXIY



€IUHULIAMU U3MEPECHUS KaXI0U BeJINYUHBL. Perienne 3aa4, CBA3aHHBIX C OTHOLLICHHUEM,
IPONOPLHUOHATBLHOCTHIO BEJIMUMH, TPOLIEHTaMU; pellieHe OCHOBHBIX 3a/1a4 Ha IpoOu 1 mpoueHTsl. OueHka u
NPUKUIKA, OKpYTJIeHHE pe3ynbrata. CocTaBieHHEe OYKBEHHBIX BBIPAKEHHH MO YCIOBUIO

3agaun. [IpencraBienue JaHHBIX C TOMOIIBIO TabauI U auarpamm. CronduyaTeie TuarpaMMbl: YTEHUE U
IOCTpoeHue. YTeHHne KPyroBbIX AUarpaMM.

Harasinnasi reomeTpust

Harnsinnaeie npeacrasienus o Gurypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroi, JJoOMaHasi,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KpYT. B3auMHoe pacnonoxenue JByx
IPSIMBIX HA IJIOCKOCTH, NapajuleJIbHbIE MIPsIMbIE, IIEPIICHANKYIIIPHBIC IpsIMble. I3MepeHne paccTosIHUI:
MEXy IBYMSl TOUKaMH, OT TOUKH JI0 IIPSIMOM; JUIMHA MaplLIpyTa Ha KBaJApaTHOU ceTke. M3mepeHnue u
IIOCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTUPA. BUbI TPEYyTrONIBHUKOB: OCTPOYTOJIbHBIM, IPSIMOYTOJIbHBIM,
TYIOYTOJIbHBII; paBHOOEIPEHHBIN, pABHOCTOPOHHHH. YETHIPEXYTONBHUK, TIPUMEPHI YETHIPEXYTOIBHUKOB.
[IpssMOyrobHUK, KBaJpaT: UCIOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, AuaroHaiei. 1M3zo0paxenue
reOMETPUUECKUX (UTYp Ha HEJIMHOBAHHOW OymMare ¢ MCIOJIb30BAHUEM LIUPKYJIS, IMHEHKH, YTOJIbHUKA,
Tpancnoptupa. [loctpoenus Ha kierdaroit Oymare. [lepumerp MHOroyronsHuka. Ilonstue mnomanu
Gurypsr; eaMHUIBI U3MepeHus mionanu. [IpubmmkéaHoe n3MepeHne mionanu Guryp, B ToM 4ucie Ha
KBaJpaTHOH ceTke. [IpubmmkEéHHOe 3MepeHue JUIMHbI OKPY>KHOCTH, IUI0Iaau kpyra. CuMMeTpus:
LIEHTpaJlbHasi, OCeBas U 3epKajbHasg cumMMmeTpu. Iloctpoenne cummerpuuHbix ¢puryp. Harnsausie
IpEeCTaBIEHUs O IPOCTPAHCTBEHHBIX (PpUrypax: mapajuienenumes, Kyo, npu3Ma, nupamusa, KOHyC, LUIUHP,
map u chepa. M3o00paxkeHne npocTpaHCTBEHHBIX GUryp. [Ipumeps! pa3BEPTOK MHOTOTPaHHUKOB, LIUIMHIPA
u konyca. Co3ianue Mojienel IpoCcTpaHCTBEHHBIX (GuUryp (13 Oymaru, poBOJIOKH, INIACTUIIMHA U
ap.). lloustue 00bpEMa; e IMHUITBI U3MEpEeHHs 00bEMa. OOBEM PSAMOYTOJILHOTO MapajlieNenumnena, Kyoa.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHSI IPOrpaMMbl yueOHOTo npeamera «MaTeMaTHKa XapaKTepU3yrTCs:

ITaTpuoTHyeckoe BOCIUTAHUE:

IIPOSIBJIEHUEM MHTEpECa K MPOILIJIOMY M HACTOSIEMY POCCHHCKON MAaTEMATHKH, LIEHHOCTHBIM OTHOILIEHUEM
K JTOCTHKEHHUSAM POCCUMCKUX MaTEMaTHKOB U POCCUICKOM MaTeMaTU4YECKON LIKOJIBI, K MCIIOIb30BaHUIO ITHX
JOCTMKEHUH B IPYyTrUX HayKax U NPUKIIAJHBIX cepax.

I'paxnaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 005I3aHHOCTEN TPasKIaHWHA U PEATH3alUY €To0 MPaB, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX ()yHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBJICHUN, IPOLEAYP IPAXKIAaHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKICHUIO AITUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM ITPHUMEHEHHEM
JOCTUKEHUI HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpyaoBoe BocninTanue:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH NTPAKTUYECKUX 3a]a4 MaTeMaTHUYECKON HAIpaBIE€HHOCTH,
0CO3HaHMEM Ba)XHOCTU MaTeMaTHYeCKOro 00pa30BaHUs Ha NPOTSHKEHUH BCEH KU3HU JUIsl YCIICIIHOM
npodeCCHOHATIBHOM IeITETFHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHI; 0COZHAHHBIM BBIOOPOM H
IOCTPOCHHUEM MHAMBUAYAIbHON TPAEKTOPHUN 00pa30BaHMsl U dKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN.

JCTeTHYEeCKOe BOCIINTAHHE!

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPUATHIO MAaTEMATHYECKUX OOBEKTOB, 33134,
pELIEHUH, pacCyKICHUM; YMEHHUIO BUAECTh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT0 MIO3HAHUS:

OpHUEHTAlMEN B EATENIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEICTAaBICHUIH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, PUPO/IbI U 00LIeCTBa, TOHUMAHUEM MaTeMAaTHYECKON HayKu Kak
cdepbl UeTOBEUECKOH 1eATeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALIUY;
OBJIaJICHUEM SI3BIKOM MaTEMaTHKU U MAaTEMaTUUYECKON KyJIbTYpOH Kak CpeICTBOM MO3HAHMS MUPA;
OBJIaJICHUEM MPOCTEUITNMH HABBIKAMU HCCIIEI0OBATENBCKON AESITEIbHOCTH.

Pusnyeckoe BOCMUTAHUE, POPMHPOBaHNE KYJIbTYPhI 310POBbSI M IMOIHOHAJIBHOIO 0J1ar0NOJIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10pPOBbs, BEACHHUS 3J0pPOBOTO
oOpas3a >kM3HH (310pOBO€E NMUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OT/IbIXa, peryisipHas Gusndeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
paBa Jpyroro 4eaoBeKa.

IKO0JI0TrHYeCKOe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HaHUH JUIs peleHus 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpYXKarolllel CpeJibl, JIaHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOJKHBIX IIOCIEACTBUN Ul OKPYXKaroLIeH
Cpezbl; OCO3HAHUEM III00AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM U MyTel UX pelieHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYHBaKOIIHe AJaANTALNI0 00y4aI01Ierocsi K H3MEeHAIOIMMCS
YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAECIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYIO JeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUUThCS Y IPYTHX JIIOJeH, npuoOperaTh B
COBMECTHOH J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONBITA APYTHUX;

HE00X0AUMOCTHIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUHU, B TOM YHCIe (OPMYIUPOBATH UJCH, IOHSATHS,
TUIOTE3bl 00 0OBEKTAX U SIBICHUSX, B TOM YHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATH A€(PUIIUTHI COOCTBEHHBIX
3HAHUW U KOMITIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIIPUHIUMATL CTPECCOBYIO CUTYALMIO KaK BbI3OB,
TpeOYIOLINif KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHHS U AEUCTBU, (HOPMYTUPOBATH U OLEHUBATD
PHUCKH U TIOCTEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOSHHS MPOrpaMMbl yueOHOro mpeamMera «MaTemaThka
XapaKTEPU3YIOTCS OBIIAJCHUEM VHUBEPCATbHLIMU ROZHABAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCANbHLIMU PEZYIAMUSHBIMU OeliCTNEUIMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npuMeHeHue 102U4eCKuXx,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBble Jlornueckue aeiicTBUA:

— BBIABJIATDH U XaPAKTCPU30BATh CYHICCTBCHHBIC IIPU3HAKN MATCMATUUCCKHUX O6T)CKTOB, HOHSITI/If/'I,
OTHOIIICHHUH MCKAY INOHATHUAMU,

— (opmynrpoBaTh ONpeeaeHUs IOHATUH; YyCTaHaBIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIaCCU(pUKALINY,
OCHOBAHUS /1151 0000IIEHHS U CPAaBHEHHS, KPUTEPUU TIPOBOJMMOTO aHAJIH3A;

— BOCIIPHUHUMATDb, CI)OpMYJ'IPIpOBaTL nu Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/IG;

— YCJIOBHBIC; BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U MIPOTUBOPCUUS B (1)aKTaX,
JaHHBbIX, Ha6JIIOI[eHI/I$IX N YTBCPIKIACHUAX

— npeajaratb KpUTCpUuun AJid BBIABICHUA SaKOHOMepHOCTeﬁ n HpOTHBOpC‘IHfI;

— JACJIaTb BbIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U UHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upark A0Ka3aTENbCTBA MATEMATUYECKUX YTBEPXKAECHUH (IIPSIMbIE U OT IPOTUBHOTO), TIPOBOJUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeIbCTBA MAaTEMATHYECKUX (PAaKTOB, BBICTPAUBAaTh apryMEHTAIIUIO,
IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBATh COOCTBEHHBIE PACCYXkICHUS; BHIOMPATh CIOCO0 pelieHus: yueOHoH 3a1aun
(cpaBHUBATh HECKOJIBKO BApHAHTOB PELLIEHUS, BBIOMpAaTh Hanbosee MoAXOAAIUN C y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue JeiCTBUA:
— HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT ITIO3HAHUA;

— (opmynrpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIUBATh UICKOMOE U IaHHOE, (DOPMHUPOBATH TUTIOTE3Y,

— aprymeHTUpPOBATh CBOIO MO3UIIUIO, MHCHHC,

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJIbIIIOE
HCCIICIOBAaHKE TIO0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTEMAaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy CO0O0i;

— €aMOCTOATENbHO (OPMYIUPOBATh 000OIIEHNS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0ICHUs1, KICCIIEIOBAHNUS, OIICHUBATh JJOCTOBEPHOCTH IMOTYYCHHBIX PE3yTbTAaTOB, BEIBOJIOB U
0000111eHI#; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCA, a TAKIKE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.



PabGora ¢ undpopmanmeii:

— BBIABIIATH HEJIOCTATOYHOCTH M H30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HCOOXOJUMBIX IS PEIICHUS
3a71a4M;

— BBIOUPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALINIO pPa3IMUHBIX
BUJIOB M (POPM IIPECTABICHHUS;

— BBIOMpATh GOPMY MpEACTABICHUS HHPOPMAIIUN U WILTIOCTPUPOBATH PEIIacMbIe 33]Ja4l CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLIGHUBATh HAAEKHOCTH HH(OPMAIIMH TTO KPUTEPHSIM, IPEAJIOKEHHBIM YUUTEIEM HITN
C(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX
HaBbIKO8 00Y4aAOUWUXCAL.

O01menue:
— BOCHpI/IHI/IMaTI) %1 (bOpMy.HI/IpOBaTI) CY)KIICHI/UI B COOTBCTCTBHUU C YCJIOBI/UIMI/I U OeiisiMunu O6IIICHI/I$I;

— SACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaThb
IMOsACHCHUA 110 X004y PCIICHUA 3ada4u, KOMMCHTHUPOBATDH HOJIyLIeHHBII\/JI PE3YJbTAT, B XO€C 06CY)K[[€HI/I$I
3aaBaThb BOIIPOCHI 11O CYIICCTBY O6CY)K,I[aeMOI‘/'I TCMBI, HpO6J'ICMbI, pemaeMoﬁ 3aJa4u, BbICKa3bIBaTh
HUACH, HALICJICHHBIC HAa ITOMCK PCIICHUA,

— CONOCTaBJIATh CBOU CYXKICHUS C CY)KJIEHUSMU APYTUX YUaCTHUKOB JUAIIOTa, OOHAPYKUBATh
pa3IM4Mre U CXOACTBO MO3ULINI;

— B KOppEKTHOH popme popMynnpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;
— TMPEACTaBIATh PE3yJIbTaThl PEIIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHUS, TIPOCKTA;

— CaMOCTOSTEHLHO BIOUpATh (pOpMAT BHICTYIICHUS ¢ YUETOM 3aJ1a4 MPE3EHTAIMU U 0COOEHHOCTEHN
ayJIUTOPHH.

CoTpyaHnuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPECUMYIICCTBA KOMaHJHOU U HHHHBHHyaHLHOﬁ pa60TBI IIpUu pCHICHUHA
y‘{e6HLIX MAaTCMAaTHUYCCKUX 3a1a4,

— HPpHUHUMATH LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATL OpTraHU3aAlHUT0 COBMECTHOM pa6OTI>I,
pacnpeacissiTb BUABI pa60T, A0roBapuBaTbCA, 06CY)K,I[8.TB nponecc u pe3yjabTar paGOTBI;

— 0000111aTh MHEHUS! HECKOJIBKHX JIIOJIEN; y4aCTBOBATh B IPYNIOBBIX opMax paboThl (00CYyKAeHMUS,
00MEeH MHEHHSIMH, MO3TOBbIE IITYPMBI U IP.);

— BBIIIOJIHATH CBOIO HAaCTh pa6OTLI 1 KOOPAUHHUPOBATH CBOU )ICfICTBI/ISI C ApYruMHU 4JIC€HaAMU KOMaHBbI;

— OILIEHUBATh KAY€CTBO CBOETO BKJIAJa B OO MPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezyrisamugnsie oeticmsus 0becnedusaiom Gopmuposanue cCMulci08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszauus:

— CaMOCTOSITEIbHO COCTABIATH IJIaH, aJITOPUTM PEIICHHs 3a/1a4¥ (WJIH €r0 YacTh), BEIOUpATh CIIOco0
pelIeHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOM MHQOpPMAIIHH.



CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca B pe3yIbTaTa PEeIICHUS
MaTeMaTHUYeCKOH 3a1adu;

— HOpCABUACTD TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTH IIPU PCIICHNH 3a1a4i, BHOCUTb KOPPECKTUBEI B

ACATCIIBHOCTb HA OCHOBC HOBBIX OGCTOSITGJIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTeﬁ;

— OIICHUBATh COOTBETCTBHE PE3yJbTaTa JIEATEIHPHOCTH MOCTABICHHOM IIEIT M YCIIOBUSM, OOBSICHITH
MIPUYMHBI JOCTHKEHUS WM HEIOCTIIKECHUS 1S, HAXOAUTh OIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY

OIIBITY.

INPEJMETHBIE PE3YJIbTATBI
5 KJIACC

Yuciaa 1 BLIYUCTICHUA

[ToHnMaTh ¥ IPABWILHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH
U JICCATUIHBIMU JPOOSIMH.

CpaBHUBATH | YIIOPSIOYMBATHh HATYypPAIBHBIC YMCIIA, CPABHUBATH B IPOCTEHINNX CIy4YasX OOBIKHOBEHHBIC
JIpoOH, ACCATUIHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPIUHATHOM (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIINM €i YHCIIOM M M300pakaTh
HaTypaJbHbIC YKCIIa TOYKAMU Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOIA.

BrInonHATE apudMeTHIecKre ACHCTBUS ¢ HATYPaIbHBIMH YUCIAMH, C OOBIKHOBEHHBIMU JAPOOSMH B
NPOCTEUIIHNX CITyJasiX.

BhIONMHATE MPOBEPKY, MPUKHUIIKY PE3YIbTaTa BEIYUCICHUN.

OxpyrisTh HaTypalbHbBIE YHCTA.

Pelenune TeKCcTOBBIX 32424

Pemarp TekcToBBIC 32124 apU(YMETHICCKIM CIIOCOOOM H C TIOMOIIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOKHBIX BAPUAHTOB.

Pemars 3aaum, cosieprkaniie 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSHUE;
IIeHa, KOJIMYEeCTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUe 3aIUCH, CXEMBI, TaOIUIbI, 0003HAYEHHUS MPU PEIICHUH 3a/1a4.

ITonp30BaThLCA OCHOBHEIMH CAMHHUIaMH U3MCPCHUA: IICHBI, MACChBI; PACCTOAHUA, BPEMCHU, CKOPOCTH;
BBIpaXXaTh OJHU EAMHHUIIBI BEJIM- YUHBI Yepe3 IpYTHe.

W3Bnekarh, aHATU3UPOBATH, OIEHUBATH HHPOPMAIIUIO, TPEACTABICHHYIO B TA0IHIIE, HA CTON0YATON
auarpaMme, HHTEPIPETUPOBATE NPEACTABICHHBIC JaHHBIC, NCITIOJIb30BAaTh JAaHHBIC IIPU PCIICHHUH 3a/1a4.

Harnsanas reomerpus

[Tomp30BaThCs TEOMETPUIECKIMHU TIOHSATHSAMH: TOYKA, IPSIMasi, OTPE30K, Jyd, yrojl, MHOTOYTOJIbHHUK,
OKPY>KHOCTB, KPYT.

[TpuBOAMTE TIPUMEPHI 0OBEKTOB OKPYKAIOMIETO MUPa, HMEIONINX (OPMY H3yISHHBIX TE€OMETPHUYECKIX
dburyp.

Vcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPILIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJl,
BEpIINHA, CTOPOHA, AUArOHAJIb; C OKPY)KHOCTBIO: painyc, TuaMeTp, LIEHTP.

N300pakaTh U3y4eHHBIE TeOMETpUYEeCcKHe (PUTYPhI Ha HETMHOBAHHON M KJIETUaTON Oymare ¢ TOMOIIBIO
LUPKYJISL U JINHEUKHU.

HaXOI[I/ITB AJIWHBI OTPE3KOB HEMTOCPEACTBEHHBIM U3MEPCHUEM C ITIOMOIIIBIO HHHCP'IKH, CTPOUTH OTPE3KU



3aIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOT'O PaJnyca.

Hcnons30BaTh CBOWCTBA CTOPOH U YIIIOB IIPSIMOYTOJIBHYMKA, KBaJpaTa JJIs UX IIOCTPOCHUS, BEIUUCIICHUS
IJIOLIAU U IIEPUMETPA.

BbIuuciaTe nepuMeTp U III0HIa1b KBaApara, NpsiMoOyrojJbHHUKa, (PUTYp, COCTaBICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paXEHHBIX Ha KJIETUYaTol Oymare.

ITonb30BaTbCst OCHOBHBIMU METPUYECKUMU €AUHULIAMU U3MEPEHMS JIIMHBI, ILIOIIAIN; BBIpAXXKaTh OJHU
€MHULbI BEJIMYHUHBI Yepe3 Ipyrue.

Pacnio3naBath napasuienenumnes, Kyo, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHU NapajlieNenunesa, Kyoa.

Beruuciate 066€M KyOa, napajenenunea no 3aJaHHbIM U3MEPEHUsM, [10J1b30BaThCs €IMHUIIAMU
U3MepeHus 00béMa.

PemraTte HecoXHEIC 3ala4i Ha USMCPCHUC I'COMCTPUUICCKHUX BCIIMYUH B ITPAKTUYCCKUX CUTyalUIX.

6 KIIACC

Yucjaa v BLIYHCJIEHUAA

3HaTh ¥ MIOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JINYHBIMU BUJAMU YHUCEII U CIIOCO0aMHU UX 3aIlUCH,
HEepeXOoAUTH (€CIIH ATO BO3MOXKHO) OT OJTHON (hOPMBI 3aIIMCH YHCIIA K JPYTOM.

CpaBHMBATH U yIOPAA0YUBATH 1I€JIbIE YNCIIA, OOBIKHOBEHHBIE U IECITUYHbIE APOOHU, CPABHUBATH YUCIIA
OJIHOTO U Pa3HBIX 3HAKOB.

BeinonHATe, coderast yCcTHbIE U MUCbMEHHbIE IPUEMBI, apu(MeTHUECKUe IEHCTBUS C HATYPAJIbHBIMU U
LEJIBIMU YHCIaMH, OOBIKHOBEHHBIMHU U AECATUYHBIMU APOOSIMHU, IOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIaAMH.

BrruncisaTe 3Ha4€HUs YUCIOBBIX BBIPA)KEHUH, BBIITOIHATh IPUKUIKY M OLEHKY PE3yJIbTaTa BEIYMCIICHUM;
BBITNOJIHATH Ppeo0pa30BaHMsI YUCIOBBIX BbIPAaXKEHUI Ha OCHOBE CBOWCTB apU(PMETUUECKUX JIEHCTBUH.

CoOTHOCHUTH TOUKY Ha KOOPJAUHATHOM MPSAMON ¢ COOTBETCTBYIOIIKM €l UHCIIOM U U300paxarh yucia
TOYKaMU Ha KOOPJAWHATHOM NPSIMOM, HAXOAUTH MOJYJIb YUCJIA.

CoOOTHOCHUTH TOUKH B MPSMOYTOJIbHON CUCTEME KOOPJIMHAT C KOOPIAUHATAMH 3TOU TOUKH.

OprrJ'ISITI) OEJIbIC YHUCiIia U ACCATUYHBIC I[pO6I/I, HaxXxoauThb HpI/I6J'II/I)KGHI/I5[ YHUCEII.

YucJioBble M 0yKBEHHbIE BbIPAKeHHU s

[Tonumars u ynotpediaTh TEpPMUHBI, CBA3aHHBIE C 3alIMChIO CTENIEHH YMCIIa, HAXOAUTh KBaJIpaT U Ky0
YHClla, BBIYUCIATH 3HAUYEHUS YHCIOBBIX BBIPDAKEHUH, COAEpKAIINUX CTETIECHH.

[Tonb30BaTbcs MpU3HAKAMU JIETMMOCTH, PaCKiIa/lbIBaTh HaTypalbHbIE YHCIIA HA POCTHIE MHOKUTEIH.

[Tonb30BaTbcs MacmITaboM, COCTABIATH IPONOPIIUU U OTHOLIEHHUSI.

Hcnonb3oBaTh OYKBHI JIJ1s1 0003HAUEHUS YMCEI ITPU 3aMIMCU MaTEMAaTUYECKUX BBIPAKEHHI, COCTAaBIIATh
OyKBEHHbIE BBIPAXKEHUSI U (DOPMYIIbI, HAXOIUTh 3HAUEHHsI OYKBEHHBIX BBIPAXKEHUN, OCYILIECTBIIASA
HE0O0XO0MMbIE MTOJICTAHOBKH M NMPE0Opa30BaHMUSL.

HaxonuTh Hen3BECTHBIN KOMIIOHEHT paBEHCTBA.

Pemienne TeKcTOBBIX 32124

Pemate MHOTOIIIArOBHIE TEKCTOBBIC 33291 apU(PMETUIECKIM CIIOCOOOM.

Pemarp 3a1aum, cBsI3aHHBIC C OTHOIICHUEM, IPOTIOPIIMOHATBHOCTRIO BEJIMUWH, MIPOIICHTAMH; PEIIaTh TPU
OCHOBHBIC 33J1a4H HA JPOOH U TIPOICHTHI.

Pemrate 3amaun, coaepxaniie 3aBHCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMsI, pACCTOSTHHE,
IIeHa, KOJIMYECTBO, CTOUMOCT; IIPOU3BOUTEIBHOCTD, BpeMsi, 00bEMa pabOThI, HCIIONB3Ys apu(pMeTHIecKrue
NEHCTBUS, OIICHKY, MPUKUKY; TI0JIH30BATHCS CIUHUIIAMU H3MEPEHHS COOTBETCTBYIOIIUX BEITMYHH.



CocraBnsaTh OyKBEHHBIEC BBIPAKEHUS IO YCIIOBHIO 33/1a4H.
W3BnekaTh nH(pOpMAIIHIO, IPEACTABICHHYIO B TAOIUIaX, HA JIMHEHHOH, cTOI04YaTOM UM KPYroBoii
JyarpaMmax, MHTEpIIpeTHPOBaTh MPEICTaBICHHbBIE JaHHBIE; UCIIOIb30BaTh JaHHbIE IPU PEIICHUH 3a/1a4.

[IpeacransaTs HHGOPMAIIHIO C TOMOIILIO TAOJIHII, TUHEHHON M CTOJIOYATON THarpamm.

Harasagnas reomMeTpust

[TpuBoAUTE pUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (POPMY U3yYEHHBIX T€OMETPUYECKHIX
IUIOCKUX ¥ MIPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PaBHBIX K CHMMETPHYHBIX (UTYD.

N300pakaTh ¢ TOMOIIBIO IIUPKYJIIS, THHEHKH, TPAHCTIOPTHPA HA HEJTMHOBAHHOM U KJIeT4aToil Oymare
U3y4EHHbIE IIJIOCKHE TeOMeTpUYecKHe (PUTYpbl U KOHPUTypallui, CAMMETPUYHbIE (DUTYPBI.

ITonp30BaThcs reOMETPUYECKMMHU MOHATHAMU: PABEHCTBO (PUTyp, CUMMETPHSI; UCIIOIb30BATh
TEPMHUHOJIOTHIO, CB3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BeIM4YMHBI YIIIOB U3MEPEHUEM C ITOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIUIbI 3alaHHOM BEJIINYUHBI,
I10JIb30BAThCS IIPU PEILIEHUU 3a7ad I'PaJyCHOM MEpPOH yIJIOB; paclo3HaBaTh HAa YEPTEkKaxX OCTPBIH, IPSIMOH,
Pa3BEPHYTHIM U TYIOU YIJIBI.

BbruucnsaTe AnuHY JJOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, I10JIb30BAThCsl €AMHULIAMH U3MEPEHUS AJIUHBL,
BBIpaXKaTh OJHU €JUHULIBI U3MEPEHMSI UIMHBI Y€pPE3 APYTHE.

Haxoauts, ncrionb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXy IBYMs TOUYKAMHM, OT TOYKH JI0
IPSIMOM, JJIMHY ITyTH HA KBAaJPAaTHOM CETKeE.

Beruucnare miomanps Guryp, COCTaBIECHHbIX U3 NPSIMOYTOJIBHUKOB, UCIIOJIB30BaTh pa3OueHne Ha
IPSIMOYTOJIBHUKH, HAa PaBHbIE QUTYPBI, IOCTPAaUBAHUE /10 IPSIMOYTOJbHUKA; [10JIb30BATHCS. OCHOBHBIMU
€IUHULIAMU U3MEPEHMS IUIOIIAIN; BBIPAXKaTh OJHU €AVMHUIBI U3MEPEHUS TUIOLIAAN Yepe3 ApPYTrHe.

PacnioznaBaTh Ha MOZEIAX U U300paKEHUSX MUPaMUy, KOHYC, HUIMHJIP, UCIIOJIb30BATh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aTON Oymare MpsiMOYToJIbHBIHN MMapasuieienumnes.

Boruncnsate 005EM NpSMOYTOIBHOTO Mapaljiesienunesaa, Kyoa, mojb30BaTbCsi OCHOBHBIMU €TMHUIIAMU
u3MepeHus 00bEMa; BbIpaXKaTh OJTHU €JMHULIBI U3MEPEHUs 00bEMa uepes Jpyrue.

PemraTtes HecoXHEIC 3a1a41 Ha HaXO0XICHHUEC TCOMETPUICCKUX BCINYHH B IIPAKTHUYCCKUX CUTYyallHUAX.



TEMATHYECKOE IINIAHUPOBAHUE

5 KJIACC

Ne

HaumeHoBaHHe Pa3/1eJI0B U TeM IIPOrPaMMBbI

KoJsmmuecTBO 4acoB

SuiekTpoHHbIe (UH(POBLIE)

n/n o0pa3oBaTeJibHbIE pecypchl
BCEro | KOHTPOJIbHBIE HpaKTHYeCKue
paéoTbI padoTsI
Pa3gen 1. Hatypaabhble ynciia. leficTBusi ¢ HATYpaJbHBIMH YHCJIAMH
1.1. | Hdecstuunas cucrema cumncienus. HarypansHoe uncno. Psax Hatypanbabeix uncen. Yucio 0 6 0 0 https://resh.edu.ru/
1.2. | HarypasbHble 4Kciia Ha KOOpIHHATHOM npsiMoii. CpaBHEHHE, OKPYTJICHHE HATYpabHbBIX YUCEI 6 0 0 https://resh.edu.ru/
1.3. | Apudmernueckue AeiiCTBHS ¢ HATypaabHBIMU YicIamMy. CBOMCTBA HyIIS IPH CIIOKCHHN H YMHOKCHHH, CBOHCTBA CIMHULIBI IIPH YMHOXKCHUH. 6 0 0 https://resh.edu.ru/
PerieHye TEKCTOBBIX 3a/1a
1.4. | IlepemecTHTENBHOE U COYETATEILHOE CBOMCTBA CIIOKEHHUS M YMHOXKEHHUS, PACIIPE/ICIUTEIbHOE CBOHCTBO YMHOXKEHHSI OTHOCHTEIIBHO 6 0 0 https://resh.edu.ru/
clIoXKeHuUs1. PellieHne TeKCTOBBIX 3a1a4
1.5. | denurenu u KpaTHBIC YKCIIA, PA3JIOKEHUE YHCIIa HA MHOXUTENH. [IpocTeie 1 cocTaBHbIe yncia. [IpusHaku nqeammoctr Ha 2, 5, 10, 3, 9. 7 1 0 https://resh.edu.ru/
Jlenenue ¢ ocraTkoM. Penrenie TeKCTOBBIX 3a1ad
1.6. | CreneHb ¢ HaTypaJbHBIM IT0Ka3aTelieM. PeleHie TeKCTOBbIX 3a1a4 6 1 0 https://resh.edu.ru/
1.7. | YucoBble BEIpaXKEHNST; TIOPSIIOK AeHCTBHUIA. PelieHne TeKCTOBBIX 3a1a4 6 0 0 https://resh.edu.ru/
Hroro no pazneny: 43
Paznen 2. HarasaiHas reomerpusi. JIMHUM HA NJI0CKOCTH
2.1. | Touka, npsiMasi, OTPE30K, Jiy4. JlomaHasi. I3MepeHue JUIMHbI 0TPe3Ka, METPHYECKHE €IHHHLIBI JATTHHbL 4 0 0 https://resh.edu.ru/
2.2. | OxpyxHocts u kpyr. [Ipaktudeckast paGora «IlocTpoeHue y3opa U3 OKpYKHOCTEID 4 1 0 https://resh.edu.ru/
2.3. | Yron. IpsiMoii, ocTpslif, Tymoii ¥ pa3BepHyThIil yriibl. M3mepenue yrios. [Ipaktudeckas padora «IIocTpoeHHE YrioB» 4 0 0 https://resh.edu.ru/
Hroro no pazaemny: 12
Paznen 3. OGbIKHOBEHHBIE IPOGH
3.1. | ApoGb. [IpaBuibHble 1 HeNpaBUIbHBIE ApoOH. OCHOBHOE CBOMCTBO APOOH 8 0 0 https://resh.edu.ru/
3.2. | CpaBnenue npodeit 8 0 0 https://resh.edu.ru/
3.3. | Cnoxxenne 1 BblYHTaHHE OOBIKHOBEHHBIX JIpobeii. CMeranHas Apo0Ob. PerieHne TeKCTOBBIX 3a/1a4, COEPXKAIIMX IpOoOH 8 1 0 https://resh.edu.ru/
3.4. | YMHOXECHHE U JIeTIeHHe OOBIKHOBEHHBIX JPO0Eii; B3aUMHO-00paTHbIE Apo0H. PellieHne TeKCTOBbBIX 3a/1a4, COACPKAIIKX IPOOH 8 0 0 https://resh.edu.ru/
3.5. | OcHoBHbIC 33144 Ha APOOH 8 0 0 https://resh.edu.ru/
3.6. | IIpumeneHune GyKB [UIs 3aIIMCH MaTEMaTHYECKHX BBIPaXKCHUIT M PeUT0KEHMIT 8 1 0 https://resh.edu.ru/




HWroro no paszeny:

48

Pa3znen 4. Harasgnasi reomerpusi. MHOroyroabsHHKH

4.1. | MHoroyronbHUKHU. YeThIpEXyroapHuUK, NPAMOYToIbHUK, KBajpaT. [Ipaktuyeckas pabora «IlocTpoenre NpsMOYyrojbHHUKA C 3a1aHHBIMU 3 0 https://resh.edu.ru/
CTOPOHAMHM Ha HEJIMHOBAHHOM OyMare»

4.2. | TpeyronbHUK 3 0 https://resh.edu.ru/

4.3. | Tlnomanas ¥ NEpUMETp NPSAMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTAaBJIEHHBIX U3 IIPIMOYIOJIbHUKOB, €IMHUIIBI tomanu. [lepumerp 4 1 https://resh.edu.ru/
MHOTOYTOJIbHUKA

Hroro no pazgemny: 10

Pa3znen 5. lecsaTnunbie Apoou

5.1. | Jecsitnynast 3a0MCh JPOOCIA. 10 0 https://resh.edu.ru/

5.2. | CpaBHeHHe IeCSTHYHBIX Apobeil. OKpyTiieHHe NeCATUYHbBIX Apobeit 14 0 https://resh.edu.ru/

5.3. | HeiictBust ¢ IecATUUHBIME JPpoOSIMU. PellieHne TEeKCTOBBIX 3a7ad, coiepxamux apoou. OCHOBHBIEC 3aa4u Ha Apodu 14 1 https://resh.edu.ru/

Hroro no pazneny: 38

Pa3nen 6. Harusignast reomerpusi. Tesia u purypsl B npocTpaHcTBe

6.1. | MuororpanHuku. M300paeHre MHOTOrpaHHUKOB. MO/IeJIU IIPOCTPAHCTBEHHBIX TEJT 3 0 https://resh.edu.ru/

6.2. | IIpsiMoyrosnbHBIi mapasienenunes, Ky6. PasBépTku ky6a u napanienenunesa. IIpakrndeckas pabora «Pa3Béprka KyOay. 3 0 https://resh.edu.ru/

6.3. | O0BEM Kyba, IPAMOYTOJILHOTO MapaJuIesenuIie/1a 3 1 https://resh.edu.ru/

HWroro no paszeny: 9

Pa3nen 7. IloBTopeHue u 06001menune

7.1. | IloBTOpEHNE OCHOBHBIX IIOHSTHI  METOJOB Kypca 5 Kitacca, 06001meHre 3HaHUI 10 2 https://resh.edu.ru/

Hroro no pazaeny: 10

OBIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 170 10

6 KJacce

Ne HauMeHnoBaHue pa3/iesioB H TeM IPOrpaMMbI
n/n

KoJsmmuecTBo yacon

BCEro | KOHTPOJIbHbIC paﬁOTbl

NMPaKTHYECKHe paﬁOTbl

DnekTpoHHble (LU POBLIe) 00pa3oBaTebHbIE pecypchl

Pa3pen 1. Harypanbnbie uncia. JleficTBHSI ¢ HATYPaJIbHBIMH YHCIAMHU

1.1. | Apudmerndeckue JHCTBUS C MHOTO3HAYHBIMH HATyPaJIbHBIMU YHCIIAMH.

https://resh.edu.ru/

1.2 YrcioBbIe BEIpaXKEHUsI, TOPSIOK JICHCTBHIA, HCITOIb30BaHHE CKOOOK.

https://resh.edu.ru/




1.3. | OxkpyriieHne HaTypaIbHBIX YHCEIL. 3 https://resh.edu.ru/
1.4. | Hdenurenu u KparTHble 4ucia; HAMOONBIIMIT OOLIMIA IEIUTENb ¥ HAMMEHbIEe 00Iee KPaTHOE 4 https://resh.edu.ru/
1.5. | Pa3znokeHue ynciia Ha IPOCTHIC MHOKHUTEIH. 3 https://resh.edu.ru/
1.6. | denumoCTh CyMMbI M TIPOM3BEICHHS. 4 https://resh.edu.ru/
1.7. | Hdenenue c ocraTkoMm. 6 https://resh.edu.ru/
1.8. Pelenne TeKCTOBBIX 3aAa4 4 https://resh.edu.ru/
Wroro no pazaeny 30

Pasgen 2. Harasianast reomerpusi. IIpsiMbie Ha muiockocTa

2.1. | IlepreHQUKYJSIPHBIE IPSIMBIE. 2 https://resh.edu.ru/
2.2. | IapamiensHble MpsIMBLE. 2 https://resh.edu.ru/
2.3. | Paccrosinue Mexj1y IByMs TO4KaMH, OT TOUKH JIO TIPSIMOIA, JJTMHA [Ty TH HA KBAJPATHOM CETKE. 1 https://resh.edu.ru/
2.4. | IlpuMepsI IPSIMBIX B IPOCTPAHCTBE 2 https://resh.edu.ru/
Hroro no pazaeny 7

Paznen 3. Ipoon

3.1. | OGbIKHOBEHHAs APOOL, OCHOBHOE CBOMCTBO APOOH, COKpALIEHHE IPOOEii. 2 https://resh.edu.ru/
3.2. | CpaBHeHHe U YIIOPSAOUYNBAaHHE APOOEHL. 2 https://resh.edu.ru/
3.3. | Hdecsaruunbie Apodu U METpUUYECKAst CUCTEMA MED. 3 https://resh.edu.ru/
3.4. | Apudmerndeckne KeCTBUSI C OOBIKHOBEHHBIMH H CCSATHIHBIMU APOOSIMH. 5 https://resh.edu.ru/
3.5. | OrnHouenue. 2 https://resh.edu.ru/
3.6. | JleneHue B JaHHOM OTHOILIEHHH. 2 https://resh.edu.ru/
3.7. | Macura6, nponopuusi. 2 https://resh.edu.ru/
3.8. | Ioustre npoueHTa. 2 https://resh.edu.ru/
3.9. | BblunciieHHE IPOLICHTA OT BEJWYUHbI M BEIMYUHBI 110 €€ IIPOLICHTY. 3 https://resh.edu.ru/
3.10. | PemieHue TEKCTOBBIX 337124, CO JePKALIMX APOOH U MPOLICHTHI. 6 https://resh.edu.ru/
3.11. | IIpakruyeckas padora «OTHOLIEHHE AJIMHBI OKPY)KHOCTH K €€ naMeTpy» 3 https://resh.edu.ru/
Wroro 1o pasueny: 32

Pasznen 4. Harasignast reomerpusi. Cummerpust

4.1. | OceBast cuMMeTpHSL. 1 https://resh.edu.ru/
4.2. | LleHTpaibHas CAMMETPHSL. 1 https://resh.edu.ru/
4.3. | ITocTpoeHHe CUMMETPHYHBIX QUTYD. 1 https://resh.edu.ru/




4.4. | Tlpakruueckas pabora «OceBasi CHMMETPHS. 1 https://resh.edu.ru/
4.5. | CummeTpust B IPOCTPAHCTBE 2 https://resh.edu.ru/
Hroro no pasnery: 6

Pa3nen 5. Boipaxkenus ¢ 6ykBamu

5.1. | Ilpumenenue OyKB JUlsl 3aIIMCH MATEMATHIECKUX BBIPAXKEHUI H [1PEIOKEHHIA. 1 https://resh.edu.ru/
5.2. | ByKBEHHbIC BBIPA)KCHUSI U YUCIIOBBIE TIOJICTAHOBKH. 2 https://resh.edu.ru/
5.3. | BykBeHHbIe paBEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA. 2 https://resh.edu.ru/
5.4. | ®opmysl 1 https://resh.edu.ru/
Hroro no pasneny: 6

Pazpnen 6. Harusyinast reomerpusi. @urypsl Ha IUI0CKOCTH

6.1. | YeThpéXyroibHUK, IPUMEPBI YETHIPEXYTOILHUKOB. 2 https://resh.edu.ru/
6.2. | IlpsMOyroIBHUK, KBAPAT: CBOMCTBA CTOPOH, YIJIOB, AHATOHAJICH. 2 https://resh.edu.ru/
6.3. | M3mepenue yrios. 1 https://resh.edu.ru/
6.4. | Buzsl TpeyroabHHUKOB. 1 https://resh.edu.ru/
6.5. | IlepumeTp MHOTOYrOJILHHUKA. 2 https://resh.edu.ru/
6.6. | Ilromans ¢purypsr 2 https://resh.edu.ru/
6.7. | ®opmyIbl IepUMETpPA U TUIOLIAIAN IPSIMOYTOJIbHUKA. 2 https://resh.edu.ru/
6.8. | IIpubmmxEéHHOEC H3MEpEHNUE IUIomaIH QUryp. 1 https://resh.edu.ru/
6.9. | IlpakTuueckas padora «Iliomans Kpyra» 1 https://resh.edu.ru/
Hroro no pazaemny: 14

Paznen 7. [lono:kuTenbHBIC M OTPHLATEIbHBIE YHCIA

7.1. | Uenble uncrna. 5 https://resh.edu.ru/
7.2. | Monysib 4ucia, reoMeTpHYeCcKasi HHTePIIPETALUs MOYJIS. 8 https://resh.edu.ru/
7.3. | UncioBbie IPOMEXYTKH. 5 https://resh.edu.ru/
7.4. | TIONOKUTENBHBIC ¥ OTPULIATEIILHBIC YUCIIA. 7 https://resh.edu.ru/
7.5. | CpaBHEHHE NOJIOKHUTEIIBHBIX M OTPULIATEIIBHBIX YHCEIL. 4 https://resh.edu.ru/
7.6. | Apudmernyeckue ASHCTBYS C IOJOKHUTEIbHBIMI U OTPHLATESIbHBIMU YHCIIAMU. 6 https://resh.edu.ru/
7.7. | PemieHue TeKCTOBBIX 3a/1a4 5 https://resh.edu.ru/
Hroro no pazaeny: 40

Pa3znen 8. IpencraBiieHue JaHHBIX

8.1. | IIpssMoyrosbHas cHCTEMa KOOPMHAT Ha IIOCKOCTH. 1 https://resh.edu.ru/




8.2. | KoopauHaThl TOYKH Ha IUIOCKOCTH, a0CIIMCCa U OpIHHATA. 1 0 https://resh.edu.ru/
8.3. | Crosbuarsie ¥ KpyroBble JUarpaMMbl. 1 0 https://resh.edu.ru/
8.4. | Ilpakruueckas pabora «ITocTpoeHUE AUATPAMMY. 2 0 https://resh.edu.ru/
8.5. PelieHne TEKCTOBBIX 3a/1a4, CO JePKALINX JaHHbBIC, TIPE/ICTAB JICHHBIC B TAOJIMIIAX M Ha JHarpaMMax 1 1 https://resh.edu.ru/
Hroro no paszeny: 6

Pasgen 9. Haruisiinasi reomerpusi. @urypsbl B IPOCTPAHCTBE

9.1. | IIpsiMOyrobHBI NapavieNenuie/l, Kyo, npu3ma, upamMmuia, KOHyC, HIHHIP, map U cdepa. 2 0 https://resh.edu.ru/
9.2. | U3obpaxeHne MPOCTPAHCTBEHHBIX (HUTYP. 2 0 https://resh.edu.ru/
9.3. | IIpumepsl pa3BEPTOK MHOTOI'PAHHUKOB, LIHJIMHIPA H KOHYCA. 1 0 https://resh.edu.ru/
9.4. | Ilpaxtuaeckas pabora «Co3qaHne MOJENCH IPOCTPAHCTBEHHBIX (PUTYDY. 1 0 https://resh.edu.ru/
9.5. | IousTHE 00BEMA; €AMHULIBI K3MEPEHHS 00BEMA. 2 1 https://resh.edu.ru/
9.6. | O6BEM IPAMOYTOIBHOTO TapaluIeyenuIena, Kyoa, hopmyisl 0obéMa 1 1 https://resh.edu.ru/
Hroro no pazneny: 9

Paznen 10. IToBTopenne, 06001eHne, CHCTEMATH3AMS

10.1. | IToBTOpEHHE OCHOBHBIX IMOHSTHIA K METO/I0B KypcoB 5 1 6 ki1accoB 000011IeHIEe, CHCTEMaTH3aLUs 3HAHU I 20 1 https://resh.edu.ru/
Wroro no pazaeny: 20
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OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas mporpamma o yue6Homy Kypey "Anredpa" mis odydarommxces 7-9 kiraccoB pazpaboTaHa Ha
ocHoBe DeiepalibHOTO TOCYAPCTBEHHOTO 00pa30BaTEIHLHOrO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHusl ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUIL, IPEIBABISEMBIX K MaTeMaTHUECKOMY 00pa30BaHUIO, U
TpaauLUN POCCUIICKOro 00pa3oBaHus, KOTOPbIe 00ECIICUUBAIOT OBJIa/IEHNE KIFOUYEBBIMU KOMIIETECHIIUSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEMIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
00OLIEKYIbTYPHOT0, TUYHOCTHOTO U ITO3HABATENILHOTO pa3BUTHsI 00ydaromuxcs. B nporpamme yuteHs! uueu
1 noyioxkeHus1 KoHnenmmu pa3BuTHsI MaTeMaTHdecKkoro oopasoBanus B Poccuiickoit deneparuu. B snoxy
1 poBoi TpaHchopMaluu Beex chep uernoBeuecKoi 1eaTeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOH MOATOTOBKHU. Y Ke B IIKOJIE MATEMAaTHKA CITYKUT
OTIOPHBIM TIPEIMETOM IS U3YUCHHSI CMEXKHBIX JTUCIUIUIMH, a TIOCJE IIKOJIBI peaTbHONH HEOOXOIMMOCTRIO
CTaHOBUTCS HEMPEPHIBHOE 00pa3oBaHKe, UTO TPEOYET MOIHOLIEHHON 06a30B0ii 0011e00pa30BaTeNbHOIM
MOATOTOBKHU, B TOM YHCJIE U MAaTEMaTUUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YMCIIO MPO(eccuil, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
NPUMECHEHUEM MaTEeMAaTHKH: U B c(hepe SIKOHOMUKH, U B OM3HECEe, M B TEXHOJOTHYECKUX 00JIaCTsIX, U TAXKE B
ryMaHuTapHbeiX cepax. Takum oOpa3om, KPyr MKOJLHUKOB, 111 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM MPEMETOM, PACIITUPSIETCS.

[IpakTrueckas MoJe3HOCTh MATEMATHKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIIOTCS
dyHIaMEHTAIBHBIC CTPYKTYPHI HAIIIETO MUPA: MPOCTPAHCTBECHHBIC ()OPMBI H KOJTMYCCTBEHHBIC OTHOIIICHHS OT
MPOCTEUIIINX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JIJIsI
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKPEeTHBIX MaTeMaTHYECKUX 3HAHUH 3aTPyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPONUCTBA U HCIIOIb30BAHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE Y UHTEPIPETAIIS
pa3Hoo0pa3HON COLMATBHON, YKOHOMUYECKOM, MOMUTHYEeCKON HHbopManuu, ManodPppeKTuBHA
MOBCE/IHEBHAS MTPAKTHYECKasl e TENbHOCTh. KaxkIoMy 4eToBeKYy B CBOEH KH3HU MPUXOTUTCS BBHITTOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U IPUMEHSATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MPUEMaMHI
TeOMETPUUECKUX U3MEPEHUI U IOCTPOCHUH, UNTaTh HH(POPMAIUIO, MPEACTABICHHYIO B BH/IEe TaOIUII,
qUarpamm u rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHHUS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BcE Ooee
Ba)XHBIM CTAHOBUTCS MAaTEMATHUYECKUI CTUJIb MBIIIJICHUS, IPOSIBIISIFOIIUNACS B OTPEACNEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3ydeHust MaTeMaTUKH B apCeHal MPUEMOB M METOJIOB MBIIIIJICHHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIAYKIUS U JEAyKIUs, 0000IIeHNe U KOHKPETU3allUs, aHATTU3 U
CUHTE3, KTacCu(UKAIKS ¥ CHCTeMaTH3alusl, abcTparupoBanue u aHajiorus. OObEKTh MAaTEMaTHIECKUX
YMO3aKJIIOUCHHH, TPaBUiia UX KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS (POPMYITUPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKACHUS, TEM CAMBbIM
Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. BemyIas poib MpuHAIJICKUT MaTeMaTUKe U B ()OPMHUPOBAHUN
AITOPUTMUYIECKON KOMITOHCHTHI MBITIICHUS ¥ BOCITUTAHUM YMEHHH JIEHCTBOBATH 110 33JJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemienus 3aga4 — OCHOBOM y4eOHOM
JeATeTLHOCTH Ha YPOKaX MaTeMAaTHKN — Pa3BUBAIOTCS TaK)Ke TBOpUYECKAs M MPUKIIAHAS] CTOPOHBI
MBIIITICHHS.

OO6yueHnne MaTeMaTuke Aa€T BO3MOKHOCTh Pa3BUBATh Y 00yUAIOIMIUXCS TOYHYIO, PAITMOHATBHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboIee OIXOISIINE I3bIKOBbIE, CAMBOIMYECKHE, Tpaduueckue
CPEICTBA JIsl BRIPAXKCHHUSI CY)KJICHUHN M HATJISTHOTO MX TPECTABICHUS.

Heo6xoauMbIM KOMIIOHEHTOM 001N KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METOJIaMH MTO3HAHMS JeWCTBUTENLHOCTH, IPECTABICHNE O IPEIMETE U METO/IaX MAaTeMaTHUKH, UX OTINYUN
OT METO/IOB JIPYT'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTEMAaTUKH ISt
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

HJaeu CUMMCTPHH.

HEJN U3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJHUM M3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA 00ECIIEUNBACT U3YUYECHUE IPYTHUX
JUCLUILINH, KaK €CTECTBEHHOHAYYHOTI'0, TaK U TYMaHUTApHOI'O LIUKJIOB, €€ OCBOEHHUE HEOOXOIUMO IS
pOI0JDKEHNs 00pa30BaHMs U B TIOBCEAHEBHOM XHU3HH. PazBuTHe y 00ydaronIuxcsi HAy4HBIX MPEICTaBICHUHI
0 MIPOUCXOKIACHUH M CYLTHOCTH alredpandeckux abCTpakImid, Crioco0e OTpaskeHHsI MaTeMAaTHYEeCKON HayKon
SBIIGHUU U MPOIIECCOB B MPUPOJIE U OOILIECTBE, POJIM MATEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBILUICHUS,
HEOOXOUMBIX JIJISl /IaliTallii B COBpEMEHHOM I poBoM ob1iectBe. M3ydeHue anredpbl eCTeCTBEHHBIM
0o0pa3om obecrieynBaeT pa3BUTHE YMEHHs HA0II01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIILIEHUS, CIIOCOOHOCTH apTyMEHTUPOBAHHO 00OCHOBBIBATH CBOU JICHCTBHS U BHIBOJIBI,
dbopmynupoBath yrBepxaeHus. OCBOCHHE Kypca anre0pbl 00ecreurnBaeT pa3BUTUE JIOTUYECKOTO MBIIILICHUS
00y4aroIuXCsl: OHU UCTONB3YIOT IEAYKTUBHbBIC M MHYKTUBHBIC PacCyXIeHuUs, 0000IIeHHE U
KOHKpETH3aIuio, abcTparupoBanue u ananoruto. OoyueHue anredpe mpeanoiaraeT 3HauuTeNbHbINA 00bEM
CaMOCTOSITENIbHOM 1eATeTbHOCTH 00yYarOIINXCsl, TOITOMY CAMOCTOSITENILHOE PEIlIeHUE 3a]]a4 €CTECTBEHHBIM
00pa3oM sIBJIIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0yUEeHHUS.

B cTpykType nmporpaMMbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
coJIepKaTebHO-METOANYECKHE JTUHUM: «HHCclia U BBIYUCIIEHUN»; «ANredpandeckue BhIpakeHUsD;
«YpaBHEHMS U HepaBeHCTBay; «DyHkuuny. Kaxkaas u3 3Tux coiepKareIbHO-METOANYECKUX JTMHUN
pa3BHUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM 00pa30M IMeperieTasch 1
B3aMMOJIEHCTBYS C IPYTUMU €ro JMHUSAMU. B Xoz€e n3yduenus Kkypca 00y4daromumcs IPUXOAUTCS JTOTHUYECKH
paccyxaarhb, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBSI3U ¢ 3TUM LierecooOpa3HO BKIIIOUUTH B
IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ie€iibl MATEMaTHUYECKOTO
00pa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYAIOIIMMUCS OCHOB YHUBEPCATHLHOTO MAaTEMaTUYECKOTO
s3bIKa. TakuM 00pa3oM, MOKHO yTBEPKIATh, UTO COJIEPKATEIILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anrebpa» SBJISIETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Copepxanue TUHUH «HucCIa U BEIYUCICHUS CITY>KUT OCHOBOM JIJIs JajibHEHMIIIEro U3y4eHnuss MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS
IrOpUTMaMH, a TAaKXKe MPUOOPETEHHIO MPAKTUYECKUX HaBBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHON KHU3HU.
Pa3BuTHE MOHATHUS O YKCIIE B OCHOBHOW IIKOJIE CBA3aHO C PAllMOHAIBLHBIMU U UPPAIlOHATBHBIMU YHUCIAMH,
(dbopMHpOBaHUEM MPEICTABICHUH O IEHCTBUTENBHOM YHcie. 3aBepIllieHHe OCBOSHUS YUCIOBOM JINHUH
OTHECEHO K CTaplIeMy 3BeHy O0IIero o0pa3oBaHHUs.

Coneprkanue AByX alredpanydeckux JMHUNA — «AsreOpandeckre BEIpaXeHUs» U «Y paBHEHHS U
HEpaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCSl MATEMAaTUYECKOT 0 anmnapara, Heo0XOAUMOT0
JUISl pEIIEHNUS 3a]1a4 MaTeMaTHUKH, CMEKHBIX IPEIMETOB U ITPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4. B ocHOBHOM
IIKOJIe Y4eOHbI MaTepuall TpyNIUpPYyeTCcss BOKPYT pallMOHAIBHBIX BBIpAKEHUNA. ANredpa JeMOHCTPUPYET
3HAUEHUE MAaTEMATUKH KaK SI3bIKa JJIs IOCTPOEHUS MaTEMATUYECKUX MOJEINEN, ONTMCaHUs POLIECCOB U
SIBIICHUH peasbHOro Mupa. B 3amaum o0yuenus anredpe BXOAAT TakxKe JallbHEiIee pa3BuTHe
QITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOMMOTr0, B YaCTHOCTH, /Ul OCBOCHHS Kypca MH()OPMaTHKH, U

OBJIa/ICHUE HAaBbIKaMHM JIeyKTUBHBIX paccyxaeHuil. [I[peobpa3zoBanne cMMBOJIBHBIX (POPM BHOCUT CBOI



cneunduyeckuii BKIaa B pa3BUTHE BOOOPaXKEHUS, CIOCOOHOCTEH K MaTEMaTHUECKOMY TBOPYECTBY.
Coneprxanue GyHKIHOHATIBHO-TpapUUECKON JIMHUH HAIIEJICHO HA MOTy4YeHUE IIKOJIbHUKAMU 3HAaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTH4YeCKON MOJIEH ISl OTIMCAHUS U UCCIIEIOBAHUS Pa3HO 00pa3HBIX
IPOIIECCOB U SIBJICHUH B IPUPOJIE U ob1iecTBe. M3ydeHne 3Toro MaTepualia CriocoOOCTBYET Pa3BUTHIO Y
00yyaromuxcsi yMEHHUS UCII0/Ib30BaTh PA3JIMUHbIE BBIPA3UTEIILHBIE CPEACTBA A3bIKA MATEMATUKN —
CJIOBECHbIE, CUMBOJIMYECKHUE, TpaduuecKre, BHOCHT BKJIa/ B (POPMHUPOBAHUE MPEACTABICHUH O POJIU

MAaTCMAaTUKH B Pa3BUTUN NUBUJIN3AIIUA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Cornacno yuebHOMY MIaHy B 7—9 Kitaccax u3y4aercs: ydeOHbIN Kypc «Anredpay, KOTOPBINA BKIIOYAET
CJICAYIOIINE OCHOBHBIE Pa3/ieibl colepKaHus: «Uucaa u BBIYUCICHU», «ANredpaniecKue BEIPAKECHUY,
«YpaBHEHHS U HEPABEHCTBA», «DYHKIIHM.

Y4eOHbIi M1aH HAa U3YYCeHHE anreOphl B 7—9 Ki1accax OTBOJUT HE MEHEe 3 y4eOHBIX 4acOB B HEJICTIO B
TEYCHHE KAXKIOT0 ToJja 00yUYeHHS, BCETo 3a TpH roja ooOyueHuss — He MeHee 306 yueOHBIX YacoB.



COJEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIIACC

Yucya ¥ BLIYUCJICHUSA

PannonaneHbIe ynca.

Jlpo6u 0OBIKHOBEHHBIC U ACCATUYHBIC, TIEPEXO0 ] OT OJHOU (hopMBbI 3anucu ApooOeit k apyrou. [Tonstue
paloHaIbHOIO YKCIIa, 3aMUCh, CPABHEHHUE, YIIOPSAI0OUMBAHNE PALIMOHANBHBIX Yucell. ApudmeTnyeckue
NEICTBUS C pallMOHATIbHBIMU YnciIaMy. Perienne 3a1a4 u3 peaibHOM NMPaKTUKU HA YacTH, Ha APOOH.

CreneHns ¢ HaTypalIbHBIM MTOKA3aTeNEeM: ONpeesieHre, IpeoOpa3oBaHUE BhIPAXKEHNUN HA OCHOBE
orpezeneHus, 3auch OonbuX yncel. [IpoleHTsl, 3anuch NpoLEeHTOB B BUAE Apodu U Apodu B BUIE
IPOLEHTOB. TpHU OCHOBHBIE 33/1a4M HA MIPOLIEHTHI, PELICHHUE 33/1a4 U3 PEAbHOMN MPAKTUKHU.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3yIoKeHNE HA MHOXKHUTENU HaTypalbHBIX uncel. PeaabHbie
3aBUCHUMOCTH, B TOM YHKCJIE MpsiMasi ¥ 00paTHask IPONOPIUOHATEHOCTH.

Auaredpanyeckue BbIpaKeHHs

IIepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAaYEHMS [IEPEMEHHBIX.
[IpencraBnenne 3aBUCMMOCTH MKy BETMUYMHAMH B BHIe PopMyIibl. Beraucienus mo gpopmynam.
[Ipeobpa3oBanne OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BHIPAYKEHUS, IIPaBUiIa IpeoOpa3oBaHUs
CYMM H MIPOU3BEJICHUM, PABHIIIA PACKPBITHS CKOOOK ¥ ITPUBEICHHS TOTOOHBIX CaracMbIX.

CBoJicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTeIIEM.

OpnHowieHbl 1 MHOrouaeHsl. CteneHb MHOrowieHa. Cl0XKeHHe, BHIYMUTaHUE, YMHOKEHHUE MHOTOUYJICHOB.
DopMyIIbl COKpALIEHHOIO YMHOXEHUS: KBaApaT CyMMBI U KBaJapaT pasHocTd. Dopmyiia pa3HOCTH KBAaIpaTOB.
Pa3noxeHre MHOIO4YJI€HOB HA MHOYKUTEIH.

YpaBHeHus

VYpaBHeHME, KOPEHb ypaBHEHUS, IpaBuia IpeoOpa3oBaHus ypaBHEHUS, PABHOCUIIBHOCTD
ypaBHeHUH. JINHEHOE ypaBHEHUE C OJHON NIEPEMEHHOM, YUCII0 KOPHEN JTMHEHHOIO YPaBHEHHUS], pELICHUE
JTUHENHbIX ypaBHeHUH. CocTaBiieHue ypaBHEHH 110 YCIOBUIO 3a/1a4u. PelieHue TeKCTOBbIX 3a/1ad ¢
NOMOIIbIO ypaBHEHUI. JInHeliHOe ypaBHEHME ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JMHENHBIX YpaBHEHUH C IByMS IlepeMeHHbIMU. Perienre cucteM ypaBHEHUI cl1ocOOOM MOJICTaHOBKH.

[IpuMeps! perieHus TEKCTOBBIX 3a/1a4 C IOMOILIbIO CUCTEM YPAaBHEHUM.

Koopaunartel u rpadpuku. ®yHkuuu

Koopaunara Touku Ha npsiMoii. YuciioBbele MpoMeXyTKH. PaccTosiHre MeX Ay ABYMs TOUKAMU
KoopanHaTHOMH npsimoit. [IpsimoyronbsHas cucrema koopauHar, ocu Ox u Oy. Adciucca U opArHATa TOYKU
Ha KOOpAMHATHOHU 1tockocTH. [Ipumepsl rpadukos, 3an1aHHbX GopMynamu. UTeHne rpagKoB peaabHbIX
3apucumocrteil. [Touarue Gynxmun. I'papux Gynkuun. CpoiictBa pyHkumid. JIuneinas ¢pynkuus, e€ rpagux.
I'padux pynkuum y= IxI. I'paduyeckoe pemieHne TMHEWHBIX YpaBHEHHH U CUCTEM JTMHEHHBIX YpaBHEHHM.

8 KJIACC

Yuciaa 1 BBIYUCTIEHUA

KBanpatHsliit kKopeHb u3 yncia. [loustue 06 nppanroHanisHOM ncie. JlecaTHuHbIe TPUOIKEHUS
UppanroHaIbHBIX yrcen. CBoicTBa apu(METHUECKUX KBaAPATHBIX KOPHEH U UX MIPUMEHEHHE K

HpeO6paBOBaHI/IIO YHUCJIOBBIX Bblpa)KeHI/Iﬁ 1 BBIYMCIICHUSAM. I[eﬁCTBHTGHBHBIG qucia.

Auaredpanyeckne BbIpaKeHHs



KBanpatHsIii TpEXUIICH; pa3IoKeHHE KBAAPATHOTO TPEXWIEHA HA MHOKHTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOICTBO anredpandeckoit Apoou. CrnoxeHue, BBlYUTaHHE,
YMHOXEHHE, eIeHue anredpandeckux qpo0eif. ParmonansHble BRIpaKeHUS U UX TpeoOpa3oBaHue.

YpaBHeHNsI U HEPaAaBEHCTBA

KBanpatHoe ypaBHeHue, popMyina KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMIA, CBOSIIMXCS K TUHEHHBIM U KBaipaTHBIM. [IpocTeiinme qpoOHo-pannoHaIbHbIe YpaBHEHHS.

I'paduueckas MHTEpIIpETAIUS YPaBHEHHH C ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPAaBHEHUM C IBYMSI
nepeMeHHbIMU. [IpuMepsI pelieHns CUCTEM HEJTMHENHBIX YPABHEHUH € ABYMs IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33124 alNredpanyecKuM CrocodoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HON nepeMeHHON. PaBHOCHIIBHOCTD HEPaBEHCTB.

JIuneiiHble HEpaBEHCTBA C OAHOM IIepeMeHHOM. CHcTeMBbl TMHENHBIX HEPABEHCTB C OJIHOM EPEMEHHOM.

DOyHKIUUHA

[MonstTre Gyakumu. O61acTh ONPEICIICHUS 1 MHOXKECTBO 3HaUeHUH QyHKIHH. CriocoObI 3a1aHus
GbyHKIHIHA.

I'paduk ynkuuu. Yrenue cBoicTB GyHkIuu 1o e€ rpaduxy. [Ipumepst rpaduxos QyHKIMiA,
OTPaXKAIOIIUX peaTbHbIE MPOIECCHI.

OYHKINH, OTUCHIBAIOLINE MPSMYIO U 00paTHYIO MPOMOPLHOHANBHBIE 3aBUCUMOCTH, UX I'padUKH.
OyHKIIMU Y = X%,y =X°, y=\/x, y= IxL

I'padmyeckoe pemeHne ypaBHEHUH U CUCTEM YPaBHCHHUM.

9 KUIIACC

Yucya 1 BbIYMCIEHHUS

ParonanbHble yncia, MppalioOHAIbHbBIE YUCIIA, KOHEUYHbIE U OECKOHEUYHbIE IECSITUYHBIE IPOOH.
MHO0k€eCcTBO 1eHCTBUTENBHBIX YUCEI; AEHUCTBUTEIbHBIC YHCTIA KaK OECKOHEYHBIE JECSITUYHBIE APOOH.
B3aumHO 0/1HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YUCENl U KOOPAUHATHOM
IPSIMOA.

CpaBHeHHE 1eHCTBUTENBHBIX YUCel, apu(METHYECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.

W3mepenus, npubInKeHusl, OLICHKH.

Pa3zMepbl 00BEKTOB OKPYKAIOLIET0 MUPA, JUINTEIBHOCTD IPOLIECCOB B OKPYKAIOIIEM MUPE.

[Tpubnm:xE€HHOE 3HAUEHNE BEIMYUHBL, TOYHOCTD NpuOImkenns. Okpyrienue uncen. [Ipuknaka u oueHka

pe3yJIbTaTOB BHIYMCIICHUI.

YpaBHeHusI 1 HEpaBeHCTBA

YpaBHEHHUs C OAHOU ITEPEMEHHOM.

JIuneiinoe ypaBHenue. Pemienre ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM. KBasipaTHOe ypaBHeHue. Pemienne
YpaBHEHUH, CBOJAIINXCS K KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUN TPEThEN
U 4eTBEPTOH CTETeHe! pa3iokKeHHeM Ha MHOXKUTENU. Perenne 1poOHO-paliioHaIbHBIX YPAaBHEHHIA.
Pemenne TeKCTOBBIX 3a/a4 adreOpanyecKuM METOIOM.

Cucrembl ypaBHEHUH.

VYpaBHeHHE ¢ ABYMs MTEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JIMHEHHBIX YPaBHEHUH C JBYMSI
IIepeMEHHBIMU. Perienne cucrem IByX ypaBHEHMM, OJHO U3 KOTOPBIX JJUHEHHOE, a IPYroe — BTOPOU
crenenu. [ paduueckas HHTepIpeTalvs CUCTEMbl YPaBHEHUH C IBYMsI IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

HepaBencrtBa



UucnoBble HEPABEHCTBA M UX CBOICTBA. PerieHne TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOM. Pemenne
CHCTEM JIMHEHHBIX HEPAaBEHCTB ¢ OHOM nepemenHol. KBaapaTtHbie HepaBeHcTBa. [ paduueckas

HHTCpIIpCTallsd HCPABCHCTB U CUCTEM HCPABCHCTB C IBYM IICPCMCHHBIMU.

DOyHKIUUHA

KBanpatnunas ¢pynkius, e€ rpaduk u cBoiicta. [lapadoia, KOOpIHHATHI BEPIIUHBI TAapaOOIIbl, OCh
CHMMETPHUH 1apaboIbL.
I'paduku Gymxmmii: y = kx, y =kx + b, y=k/x. V=Ax, y=x*. y = | x I 1 ux cBoiicTBa.

YuciaoBbie mocjaeaoBaTeJIbHOCTH

Onpenenenne 1 cnocoObl 331aHUS YUCIIOBBIX MIOCIIEI0BATEIBHOCTEH.

[ToHsATHE YKMCIOBOI MTOCIEI0BATENBHOCTH. 3a1aHUE MIOCIIEI0BATENbHOCTH PEKYPPEHTHON (HOopMYIIoH U
(dopmynoi N-ro wieHa.

Apudmerndeckas 1 reOMETPHUECKas IPOrPECCHH.

Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyssl n-ro wieHa apupMeTHIeCKOn 1
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPUUYECKON TPOTPECCHil TOUKaMU Ha KOOPAWHATHON

IUIOCKOCTH. JIMHEMHBIN 1 SKCTIOHEHIMANBbHBIN pocT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpay» JOHKHO 00ecreunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO OOIIET0
00pa30BaHus CIEAYIOINX JIMYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TPOTPAMMBI YI€OHOTO Kypca «AJredpay XapakTepu3yrTCs:

I[IaTpunoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM UHTEpeca K MPOLUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHHUEM
K JIOCTH>XKEHUSAM POCCHICKUX MAaTEMATHKOB M POCCHUMCKON MAaTEMAaTHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTHKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH rpaskJaHHA U peallu3alliy ero Mpas, MPeICTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHHM, TPOLEAYDP IPaXKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUM HayKH, OCO3HAaHUEM BaKHOCTH MOpPaJib- HO-3THUYECKHUX
MPUHIIUIIOB B I€ATEILHOCTH YYEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOW HA aKTMBHOE YYaCTHE B PEIICHUM MPAKTHUECKUX 3a7a4 MaTeMaTUUE€CKOW HAMPaBJIEHHOCTH,
OCO3HAHHEM BaXHOCTH MaTEeMAaTUYECKOTO 00pa30BaHUS HA TIPOTSHKCHUH BCEH KU3HU JIIS YCIICITHON
pohecCHOHANBHOM IEATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM MHAUBHUIYabHOM TPAeKTOPUU 00Pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIUTAHME!

CHOCOOHOCTBIO K OMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMaTUYECKUX 0OBEKTOB, 3a/1a4,
pelieHui, pacCyXCHUI; YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHUS:

OpPUEHTAIINEH B IEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, PUPOJIBI M 00IIECTBa, TOHUMAaHUEM MAaTEMaTUYECKONW HAYKU KaK
cdepbl UeTOBEUECKOM 1eATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH 7Sl pa3BUTHI IMBUITU3AIUY;

OBJIAJICHUEM S3bIKOM MaTE€MaTUKHU U MaTEMAaTUYECKON KyJIbTYpPOU KaK CPeICTBOM ITO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMH HCCIIEIOBATENbCKON AESTENbHOCTH.

du3nyeckoe BOCNUTaHUE, POpMUPOBAHHE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOI0 0J1Ar0NOJYYHs:

TOTOBHOCTBIO MPUMEHSTh MAaTEMaTHUYECKUE 3HAHUS B UHTEPECaxX CBOETO 3710POBbsI, BEICHUS 3JOPOBOTO
o0pa3za Xu3HU (370pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, peTysapHas pu3ndeckas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PeICKCHHU, TPU3HAHUEM CBOETO MpaBa Ha OITMOKY M TAKOTO K€ IMpaBa
JIPYTOro YeoBeKa.

JKOJIOTHYECKOe BOCTIMTAHME:

OpHUEHTAIlNeH Ha TPUMEHEHHE MaTeMaTHIECKUX 3HAHUI JUIS PEIIeHHUs 33a/a4 B 00JIaCTH COXPAaHHOCTH
OKPY’KaIOIIEeH Cpeibl, TIITAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX IMOCIIEACTBUH JJII OKPY>KAFOIICH
Cpenpbl;

OCO3HaHUEM TJI00ATIEHOTO XapaKTepa IKOJOTUUECKHUX MTPOOJIEM H ITyTEeH UX PEIICHHS.

JIMYHOCTHBIE pPe3yJbTaThl, 00eceYrBaONIUe ATANTANNI0 00y4AKIIerocsi K U3MEHS I IHMCH
YCJI0BUAM COLMAJIBHON M IPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSAX HEONPEACIEHHOCTH, TOBBIICHUIO YPOBHS CBOEH



KOMIIETEHTHOCTHU 4Y€Pe3 IMPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCJIE YMEHHUE YUUTBCS y IPYTUX JIIOACH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUWS, HABBIKW U KOMIICTCHIIMU U3 ONIbITA APYTUX;

— HE00X0AUMOCTHIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4YHCcie (pOopMyTupoBaTh UICH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U ACUCTBUS, ((OpMyTUPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ylnbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTo Kypca «Anredpay XapakTepu3yrTCs

OBJIAJICHUEM YHUBEPCATLHBIMU ROZHAGAMETbHBIMU OCLICMBUAMU, YHUBEPCAILHBIMU KOMMYHUKAMUGHBIMU

O0elcmeusMu U YHUBEPCANbHbIMU PECYIAMUBHBIMU OCLCTNEUIMU.

1) Vhusepcanvhvle noznasamenvhwle delicmeus obecneuusarom Gopmuposanue 6a306bix KOSHUMUBHBIX

npoyeccoes 06)/’{61}01/141/[)66‘}2 (0060€Hu€ Memooo8 No3HAHUA OKpyatcaroweco mupa, npumeHerue jl10cu4eCKux,

uccnedosamenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueli).

Ba3oBrble Jloruueckue geiicTBUsA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC IIPU3HAKN MATEMAaTUUCCKHUX 06’[>CKTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY INOHATHUAMU, (1)OpMan/Ip0BaTb OIIpCACIICHUA HOHHTHﬁ; YCTaHABJIMBATb
CymeCTBCHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHMUA AJIA O606H.[€HI/ISI H CpaBHCHUA, KPDUTCPHUH
IIPpOBOAMMOI'O aHaJIn3a,

— BOCIPHUHHUMATH, POPMYIHUPOBATH U IPEOOPA3OBHIBATH CY)KJIEHUS: YTBEPAUTEIbHBIEC U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

— BBISBJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B paKTax, JaHHBIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; IIpe/ylaraTb KpUTEPUHN AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JIeNaTh BBIBOJIBI C UCMIOJIb30BAHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHUH 110 aHAJIOTUH;

— pa3buparh JOKa3aTebCTBA MATEMATUYECKUX YTBEPKAECHUH (MIPSAMBIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENTbHO HECTIOKHBIE JOKa3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIUIO,

MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;

— BBIOUpATH CIIOCO0 pereHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELICHHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YIETOM CAMOCTOSITENILHO BBIJCIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCcKue AeHCTBHA:

— HCII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUN HHCTPYMEHT MTO3HAHUS; (OPMYIUPOBATH BOIPOCHI,
¢bukcupymoume NpoTUBOpedre, IpodeMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBATh CBOIO NMO3ULIHIO, MHEHHE;

— TPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY TUIaHY HECIOXHBIN SKCIIEPUMEHT, HEOOIBIIIOE
HCCIICIOBAaHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OEKTOB
MEXy COOOM;

— CaMOCTOSTeNbHO (POPMYIHPOBATh OOOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO



HaGHIO,[[CHI/IH, HUCCICO0OBAaHUA, OLICHUBATDH HOCTOBepHOCTB HOHy‘-IeHHBIX pe?)yJ'H:TaTOB, BBIBOJIOB 1
0000I1IeHMI;

— HPOTHO3UPOBATH BO3ZMOXKHOC pa3BUTUC NPOLIECCA, a TAKIKEC BbIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BHUTHH B HOBLIX YCJIOBHAX.

Paborta ¢ nndgopmanmeii:

— BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTh HH(POPMAITUH, TAHHBIX, HEOOXOUMBIX ISl PEIICHHUS
3aJa4u;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIINIO pa3IMUHBIX
BUJIOB M (JOPM IIPECTABIICHHUS;

— BBIOUpATh GOPMY MpEACTABICHUS HHPOPMALIUHN U WILTIOCTPUPOBATH PELIacMbIe 33]Ja4l CXEMaMH,
JrarpaMMamy, MTHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OIIGHUBATh HAAEKHOCTh I/IH(1)OpMaI_II/II/I 10 KpUTCPUAM, MPCATIOKCHHBIM YUUTCICM HIIN
C(bOpMy.TIHpOBaHHLIM CaMOCTOATCIIBHO.

2) VHnusepcanvHvle KOMMYHUKAMUGHBLE OClcmEUsi 00eCnedusam c@hopmMuposanHoCns COYUAIbHBIX
HABBIKOB 06yuai0u4uxc;z.
Oomenmne:

— BOCIIpUHHUMATb U Q)OpMYJ'II/IpOBaTB CYKACHHUA B COOTBCTCTBHUU C YCJIOBHUAMU U LEIIAMU O6H.[€HI/I$[;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U [IMCbMCHHBIX TCKCTAX, J1dBATh
MOSACHCHUA 11O X0y PCIICHUS 3a1a4l, KOMMCHTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiIbTar,

— B X0Jie 00CY>KJIeHHS 331aBaTh BOIIPOCHI [0 CYIIECTBY OOCYKIaeMOM TEMBbI, TPOOJIEMBI, pelIaeMoit
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COTTOCTABIISTh CBOU CYXKIEHUS C
CY>KJICHUSIMH IPYTUX YYACTHUKOB JIUATIOTa, 0OHAPYKUBATh PA3JIMYHE U CXOJICTBO MO3ZUIIHI; B
KOPPEKTHOH opme GopMyIUpOBATH Pa3HOTIIACHS, CBOU BO3PAXKEHUS,

— TMPEACTaBIATh PE3yIbTAaThl PEHICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C YUETOM 3ajay MPEe3eHTAallUN 1 0COOCHHOCTEN
ayJAUTOPUH.

CoTpyannuecTBo:

— IIOHUMATb U UCII0JIB30BaTh MPEUMYIICCTBA KOMaHI[HOi/JI u HHHHBHHyaHBHOﬁ pa6OTI>I IIpU pCUICHUHA
y‘-I€6HI>IX MAaTEMAaTHUYCCKUX 3a1a4,

— MPUHUMATD LI€JIb COBMECTHOM JEATEIIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI,
pacripenenaTh BUAbI paboT, JOroBapuBaThCs, 00CYXAaTh MPOLECC U PE3ybTaT paboThl; 0000IIaTh
MHEHMSI HECKOJIBKUX JIFOJIEH;

— Y4acTBOBATh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO HAaCTh pa6OTLI 1 KOOPAWHHUPOBATH CBOU )ICfICTBI/ISI C APpYruMHU YJIC€HaAMU KOMaHBbI;

— OILIEHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
YYaCTHUKAMH B3aWUMOJECHCTBUA.

3) Vuueepcanvuvie pezyrisamugnsle oeticmsus 06ecneuusanm GopmMuposanue CMblCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaumus:



CaMOCTOSATEIILHO COCTABIIATh IUIaH, AJITOPUTM PEIICHHS 3a71a9u (WM €T0 YacTh), BRIOUPATh CII0Cc00
pelIeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.
CaMOKOHTPOJIb:

— BJIaJCTh crocobamu CaMOIIPOBECPKH, CAMOKOHTPOJIA IMMPoHeCCa U pe3yJibTaTa pCIICHUS

MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUAETH TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a1a41, BHOCUTb KOPPEKTUBEI B
NeSTeIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLIMOOK, BISIBIICHHBIX TPYAHOCTEH;

— OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa JIEATEIbHOCTH MOCTABICHHOM 1IeJTU U YCIOBUSAM, OOBSICHAITH
MPUYMHBI JOCTUXKEHUS WM HEJOCTIXKEHUS eI, HAaXOAUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

NNPEJIMETHBIE PE3YJIbTATbBI

OcBoenne y‘Ie6HOFO Kypca «AJIre6pa» Ha YPOBHC OCHOBHOT'O O6IH€FO 06pa30BaHI/I$I JOJIDKHO o0ecIeunBaTh
AOCTHUIKCHUC CIICAYIOINHNX ITPEAMCTHBIX 06paSOBaTeJ'IBHBIX PE3yJIbTATOB:

7 KJIACC

Yucia 1 BbIYMCIEHHS

HaxoauTp 3Hau€HMs YMCIOBBIX BRIPAXKEHUI; MPUMEHSATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BEIYHCIICHUS
3HaYeHUHN APOOHBIX BBIPAKEHUH, CO/lepKAIUX OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuTh OT 0AHOH (OPMBI 3aMKUCH YHUCEN K APYroH (IpeoOpa3oBbIBaTh AECITUYHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO JPOOb).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyryTh ynca.

BBINOMHATE NPUKHUIKY U OLICHKY PE3YyJIbTaTa BIYMCIECHUHN, OLIEHKY 3HAUYEHUI YMCIIOBBIX BBIPAXKCHUM.

BBINOMHATE 1EHCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISMH.

[IpyMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATYypPaJIbHBIX YHCEIL.

Pemarp npakTHKO-OpMEHTUPOBAHHBIE 33]aUH, CBSI3aHHBIE C OTHOILIEHUEM BEJINYMH,
IPONOPLUUOHAILHOCTHIO BEJIMYMH, ITPOLIEHTAMH; HHTEPIIPETUPOBATH PE3YJIbTAThl PEIIEHUS 3a7a4 C YU4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckne BbIpaKeHHs

Hcnonp30Bath anredpandeckyro TEPMHHOIOTHIO M CHMBOJIUKY, TPUMEHSTH €€ B IPOIIECCe OCBOCHUS
yueOHOro MarepHaa.

HaxonuTh 3HaueHns OYKBEHHBIX BBIPQXKECHUH MPH 3aJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BEIOTHATE TipeoOpa30BaHs IEIOTO BRIPAKEHHUS B MHOTOWIEH MMPUBEICHUEM MOTOOHBIX CIaraeMbIX,
PAacCKpBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJJHOWIEHA HAa MHOTOWJIEH U MHOTO4JIEHa HA MHOTOWIEH, IPUMEHATH (hOPMYJIbI
KBaJ[paTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa30KEHHE MHOTOWIEHOB HA MHOKUTEIU C MTOMOIIBIO BEIHECEHHS 32 CKOOKH 00I1Iero
MHOXHTEJISI, TPYNITUPOBKU CIIaraeMbIX, IPUMEHEHHS (hOPMYIT COKPALIEHHOTO YMHOKEHUSI.

[TpumeHATH Ipeodpa3zoBaHKss MHOTOWICHOB JJISl PEIICHUS Pa3IMYHBIX 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX
IPEMETOB, U3 PEATbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPAIbHBIMH ITOKA3aTEIIMU JJIsI TPeoOpa30BaHUsl BHIPAKCHUH.



YpaBHeHNs1 U HEPaABEHCTBA

Pemats nuHENHbIE YpaBHEHHUS C OJHOU IIEPEMEHHOM, IPUMEHSIS IIPAaBUIIA IIEPEX0A OT UCXOIHOIO
YpaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepATh, ABIIAETCS JIM YUCIIO KOPHEM YPAaBHEHUSL.

ITpumensTh rpaduyeckre METO bl IPU PELICHNH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOupats npuMepsl ap YUCEI, SIBISIOMINUXCS PEIIEHUEM JIMHEWHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTU TpadyK JUHEHHOTO YPaBHEHHS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh
rpauKoOM, IPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemate cucremsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUueCcKu.

CocTaBiATh U penaTh JMHEHHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHUH 110 YCIOBHIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIA PE3yJIbTaT.

Koopaunartsl u rpadpuku. @®yHKuuu

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLIME 3aJJaHHBIM KOOPJMHATAM, JTY4H,
OTPE3KH, NUHTEPBAIBI; 32 MMCHIBATh YNUCIIOBBIC IIPOMEKYTKH Ha alNreOpandecKoM si3bIKe.

OTmeyaTh B KOOPJMHATHOW TUIOCKOCTH TOYKH TI0 33/IaHHBIM KO OpAMHATaM; CTPOUTH TPaQHKH JTHHEHHBIX
¢ynkuuii. Crpouts rpaduk pyaxmmm y= | xI.

OnwuceIBaTh ¢ MOMOUIBIO (PYHKIMI M3BECTHBIC 3aBUCIMOCTH MEX/y BETMYMHAMU: CKOPOCTH, BpEMs,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOM3BOIUTENILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTh 3HaueHune GyHKIMU 0 3HAUEHUIO €€ apryMeHTa.

[ToHnmats rpaduyeckuii cnocod npeacTaBiIeHUs U aHaIu3a HH(POpMaIUK; U3BJIEKAaTh U HHTEPIPETUPOBATD
UHPOPMALINIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KJIACC

Yucya 1 BbIYMCIEHHUSA

[TpumeHsTh NOHATHE apUPMETHUECKOTO KBaIpaTHOIO KOPHSI; HAXOIUTh KBaJpaTHbIE KOPHU, UCIIOJIb3Ys
IpU HEOOXOAMMOCTH KaJIbKYJSATOP; BBHIIOJIHATH NMpeoOpa3oBaHMs BRIPAXKEHUM, coiepKallluX KBaIpaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucy OONBIIMX W MAJTBIX YUCEIT ¢ TIOMOIIBIO IECATHUHBIX qpo0eit u creneneil uncna 10.

AuredpanyecKkne BbIPpaKeHHs

[TpuMeHATH MOHATHE CTENEHH C LIETIbIM I0Ka3aTeNIeM, BBIIOIHATh IPe0Opa30BaHus BBIPAKEHHH,
COZIEpIKAIIMX CTEIEHHU C LEIbIM ITI0KA3aTEIEM.

BBINONHATE TOXK/IECTBEHHBIE TPe0Opa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUN HA OCHOBE MPaBWII ACUCTBHI
HaJl MHOTOWJICHAMH U aJreOpandecKuMu IpoOsIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIN.

[IpumensTh npeoOpa3zoBaHMsl BhIpAKEHUHN AJIs PELICHUS pa3InYHbIX 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX

MIPEMETOB, U3 PEAILHON IPAKTUKH.

YpaBHeHUS © HEpaBeHCTBA

Pemars nuHelinble, KBagpaTHBIE YPABHEHHS U PAllMOHAJIBHbBIC YPABHEHUS, CBOJSAILMECS K HUM, CUCTEMBI
JIBYX YPAaBHEHHUM C IBYyMs IIEPEMEHHBIMU.

[IpoBOaUTH MpOCTENIIME UCCIAEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YUCJIE C TPUMEHEHUEM
rpaduuecKkux mpeacTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHHE UM CHCTEMa YpaBHEHUH pelIcHHS,
€CJIM UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT CIOBECHOU POPMYTUPOBKH 3aa4UH K €€ anreOpandecKoil MOJEeNH ¢ TOMOIIBIO COCTaBICHHUS

YPaBHEHUS UM CUCTEMBI YPABHEHUHN, HHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 331a4u



MIOJIYYCHHBIH PE3YJIbTAT.
IIpuMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; peLIaTh JIMHEWHBIC HEPABEHCTBA C
OJTHOW TIEPEMEHHOM U UX CHCTEMBI; 1aBaTh TpapUUECKyI0 MILTIOCTPAIIMIO0 MHOXKECTBA PEILICHUI HEPaBEHCTBA,

CHUCTCMbI HCPABCHCTB.

DOyHKUUHA

[Tonumats 1 UCTONB30BATh (PYHKIMOHAIBHBIE MOHSITHS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE 0003HAYCHHUS );
OTIpeeNATh 3HaYeHHe (PYHKIIUU 10 3HAYCHHUIO apryMEHTa; OMPEIesITh CBOMCTBA (PYHKIIMH 110 €€ rpaduKy.

Crpouts rpaduku 31eMeHTapHbIX QyHKIMMA BUuga y = k/x , y = X%, y= X5, F\/X, y= IxI; onuceiBath
CBOMCTBAa 4MCIOBOW (YHKIUH 1O €€ rpaduKy.

9 KJIACC

Yucya ¥ BLIYUCJICHUSA

CpaBHUBATh U yIOPSA0YUBATh PAllUOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BoinonuaTe apudmernyeckue 1eHCTBUSA C pallMOHAIBHBIMY YUCIIaMHU, COYETAasl YCTHBIE U MUCbMEHHBIE
IIPUEMBI, BBIITOIHATH BEIYACICHUS C UPPALMOHAIBHBIMU YU CIIAMH.

Haxonuts 3Ha4eHMS CTENEHEN C LEJIBIMU ITOKA3aTeNIMU U KOPHEW; BBIYMCIIATh 3HAYEHUS YU CIOBBIX
BBIPAKCHUI.

OKpyrisTh AEMCTBUTEIbHBIE YUCIIA, BHIIOIHATh IPUKUKY PE3YJIbTATa BBIYMCICHUH, OLEHKY YMCIIOBBIX

BBIPAKCHUI.

YPaBHeHP[H H HEpaBCHCTBa

Pemrate nuHeiHbIC U KBaipaTHBIE YPAaBHEHHS, yPAaBHEHHUS, CBOSIIMECS K HUM, IPOCTEHIINE JpoOHO-
palrOHAIbHBIE YPABHEHHS.

Pemate cucteMsl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U CUCTEMBI IByX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemiate TekcToBBIE 331a4M aNreOpandeckuM CIiocoOOM C IOMOIIBIO COCTABICHHSI YPaBHEHHUS MIIU CUCTEMBbI
JBYX YPaBHEHUHU C JBYMs IIEPEMEHHBIMU.

IIpoBOANUTH POCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKux MpecTaBieHi (YyCTaHaBIMBaTh, UMEET JIM YpaBHEHUE UM CUCTEMa ypaBHEHUH pelIeHus,
€CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemiate uHeiHbIe HEPaBEHCTBA, KBaJJpaTHbIE HEPABEHCTBA; M300paXkaTh pellIeHHe HEPaBEHCTB Ha
YHCJIOBOU NPSIMOM, 3alIUCHIBATh PEIICHHUE C IIOMOLIBIO CUMBOJIOB.

Pemrate cucTeMsl JIMNHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOIIHUE KBAPATHOE HEPABEHCTBO;
n300pakaTh peleHre CUCTEMbl HEPAaBEHCTB Ha YMCIIOBON MPSMOIA, 3aITUCHIBATh PEIIEHHE C TTOMOIIBIO
CHUMBOJIOB.

Hcnons30BaTh HEPaBEHCTBA MTPU PEILIEHNUH PA3IUYHBIX 3aa4.

DOyHKIUHA

Pacnio3naBath GyHKIIMHN U3y4eHHBIX BHA0OB. [l0Ka3pIBaTh CXeMATHUECKU PACIIONOKEHHE HA KOOPAHMHATHOM

TIOCKOCTH TpaduKOB
it Buna: y =kx, y =kx +b, y =k/x, y=a x>+ b x + =x3, y=\x,y = Ix |
yHKIMH Buaa: Y = kKX, y = kx + b, y = k/x, y=a x X+cCcC,y=x3 y=Vx,y = | x | B3aBUCHUMOCTH OT

3HauUeHUHN KO3PPUIIHEHTOB;0NMUCHIBATH CBOMCTBA (DYHKIIUH.

CTpouThb U U300pakaTh CXeMaTHIECKU Tpa(UKH KBaIpaTHIHBIX

(G yHKIHA, OMTUCHIBATH CBOMCTBA KBAAPATUUHBIX (DYHKIIUHA 11O UX TpaduKam.

Pacrnio3HaBaTh KBaipaTHYHYIO QYHKIIUIO TI0 GOpPMYJIe, IPUBOIUTH TPUMEPHI KBAIPATUIHBIX (YHKIIUN U3



peaNbHOM KU3HH, (PU3UKH, TEOMETPHH.

Apudmernueckasi u reoMeTpuUYeCKasi MPOrpeccuu

Pacrio3naBath apu(MeTHIECKYIO U TEOMETPUICCKYIO MPOTPECCUU TIPH PA3HBIX CIIOCO0aX 3a/1aHusl.

BEINONHATE BBIYUCICHHS C HCIIOJIb30BaHHEM (OPMYIT N-TO YiieHa apuPMETHIECKON U T€OMETPHUECKOUTIPOTPECCH, CyMMBI TIEPBBIX N YICHOB.

N300paxaTh WICHBI MOCIIE0BATEILHOCTH TOYKAMHU Ha KOOPIUHATHOM TIIOCKOCTH.

Penrate 3aaun, CBsI3aHHBIC C YUCIOBBIMH MTOCIIEIOBATEIBLHOCTSIMH, B TOM YHCJIC 33]]a4d U3 PEATbHOMKHU3HH (C UCIIOIH30BAHUEM KAIIBKYIISATOPA, TU(PPOBBIX
TEXHOJIOTHIA).



Ne n/m

HaumeHnoBaHue pa3/ie/ioB U TeM IIPOrPaMMBbI

KosmnuecTBo yacos

AJiekTpoHHbIE (L (POBLIE) 00pa3oBaTeIbHbIE pecypehbl




BCero | KOHTpOJILHbIE Pa0OThI | MPaKTHYeCKHE PA0OTHI
Paznen 1. Yncaa v Bbruucienusi. PanuonaiabHbie ynca.
1.1 TToHsiTHE PAIIMOHAIBHOTO YKCIIa 2 0 0 http://math-prosto.ru/
1.2. Apudmernyeckue JEHCTBUS C PALIMOHATBHBIMH YHCIIAMH. 5 0 0 http://math-prosto.ru/
1.3. CpaBHeHHE, YIIOpsI0YHBAHNE PAIIMOHAIBHBIX YHCEIL. 1 0 0 http://math-prosto.ru/
1.4. CreneHb ¢ HaTypaabHBIM [TOKA3aTeIeM. 3 1 0 http://math-prosto.ru/
1.5. Perierre OCHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PeaibHON PAKTHKH. 3 0 0 http://math-prosto.ru/
1.6. TIpu3HAKK ACTMMOCTH, PA3JIOKCHHUsI HA MHOKHUTEIM HATYPAJIbHBIX YHCEIL. 3 0 0 http://math-prosto.ru/
1.7. PeasibHbIE 3aBUCHMOCTH. 3 0 0 http://math-prosto.ru/
1.8. Ipsimast u 06paTHAast IPOIOPLMOHATEHOCTH 5 1 0 http://math-prosto.ru/
Hroro no pasaeiny 25
Pazgen 2. Aiirebpanieckue BbIpasKeHMsI.
2.1 BykBeHHbBIC BRIpaKEHUSL. 2 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.2. TlepemeHHbIE. 1 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.3. JlomycTiMbIe 3HAUCHHUS TIEPEMEHHBIX. 1 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.4. DopMmyJIbI. 3 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.5. IIpeoGpa3oBanue OYKBEHHBIX BHIPAKEHHI, PACKPHITHE CKOOOK ¥ IIPHBEACHHIE MOXOOHBIX ClaracMbIX. 2 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.6. CBoiicTBa CTENCHH C HATYPAJIbHBIM [TOKA3aTEIICM. 3 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.7. MHOro4JICHBI. 4 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.8. CrnoxeHne, BBIYUTaHUE, YMHO)KEHHE MHOT OUJICHOB. 5 1 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.9. DOpMyIIbI COKPALIEHHOTO YMHOKCHUSI. 2 0 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
2.10. Pa3iojxeHre MHOTOYICHOB HA MHOKUTEIN 4 1 0 ree-
math.ru/load/shkolnaja_matematika/matematika_7_klass/28
Hroro no pazaeny 27
Paznen 3.YpaBHeHusI H HepaBeHCTBA.
3.1 VpaBHeHue, npaBuiia peodpa3oBaHnsl ypaBHEHHs, PABHOCHIIBHOCTD YPaBHEHHIA. 3 0 0 https://resh.edu.ru/
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3.2. | JluneitHoe ypaBHEHHE C OJIHOI IIEPEMEHHOM, PEIICHNE JIMHEHHBIX YPaBHEHHIA. 3 1 0 https://resh.edu.ru/
3.3. Perenue 3a/1a4 ¢ MOMOILIBIO YPABHEHHIA. 3 0 0 https://resh.edu.ru/
3.4. | JluneiitHoe ypaBHEHHE C ABYMSI [IEPEMEHHBIMH M €0 rpaduk. 4 0 0 https://resh.edu.ru/
3.5. | Cucrema ABYX JIMHEHHBIX YPABHEHUIA C IBYMsI IEPEMEHHBIMH. 3 0 0 https://resh.edu.ru/
3.6. | Peuienue cucreM ypaBHEHHIT CIIOCOOOM IOJACTAHOBKH U CIIOCOOOM CIIOKEHHS 4 1 0 https://resh.edu.ru/
Hroro no pazgemny: 20
Pa3pen 4. Koopannarse! u rpagukn. ®yHKIuuU.
4.1. | KoopauHara TOYKH Ha IPSMOM. 1 0 0 https://resh.edu.ru/
4.2. | YucnoBble IPOMEKYTKHU. 2 0 0 https://resh.edu.ru/
4.3. | PaccrosiHne Mex Ity IByMsI TOYKaMH KOOPANHATHON IIPSIMON. 1 1 0 https://resh.edu.ru/
4.4. | TIpsiMoyroJbHasi CHCTEMa KOOPAMHAT Ha IIOCKOCTH. 2 0 0 https://resh.edu.ru/
4.5. | Ilpumeps! rpaukoB, 3afaHHBIX (HOPMYIIa MH. 2 0 0 https://resh.edu.ru/
4.6. | Yrenue rpaduKoB peaibHbIX 3aBUCHMOCTEN. 2 0 0 https://resh.edu.ru/
4.7. | Iowmsitre pyHKIMIL. 2 0 0 https://resh.edu.ru/
4.8. | I'paduk GyHKIMHA. 4 0 0 https://resh.edu.ru/
4.9. | CsoiictBa pyHKIHIL. 1 1 0 https://resh.edu.ru/
4.10. | Jluneiinas GyHKIMS. 3 0 0 https://resh.edu.ru/
4.11. | Ioctpoenue rpaduKa IMHEHHON (yHKINH. 2 1 0 https://resh.edu.ru/
4.12. | I'padux pyskumuy = 1x | 2 0 0 https://resh.edu.ru/
Hroro no pazaemny: 24
Pa3nen 5.I1oBTOpenne u 06o6menne.
5.1. | IToBTOpEHNE OCHOBHBIX MOHSATHI M METOJIOB Kypca 7 Kiacca, 0000IIeHIEe 3HAHUH 6 1 0 https://resh.edu.ru/
HWroro no pazaeny: 6
OBILIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 10 0
8 kuace
Ne HaunmeHoBaHMe pa3aea0B M TeM NPOrpPaMMbl KoanyecTBo yacon JiiekTpoHHBIE (IH(PPOBHIE) 00pa3oBaTeIbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHBIE npaKTHYecKue
padoThbI padoTbI
Pazgen 1. Yncaa n Boranciaennsi. KBagpatubie kopau
1.1. | KBagpaTHBIil KOPEHb U3 YHCIIA. 3 0 0 https://resh.edu.ru/




1.2. | TousTre 00 MppaIMOHAILHOM YHCIIE. 1 https://resh.edu.ru/
1.3. | Hdecsaruunbie npuGInKeHNs HPPALMOHAIBHBIX YHCEIL. 2 https://resh.edu.ru/
1.4. | [leficTBUTEIbHBIC YUCIIA. 1 https://resh.edu.ru/
1.5. | CpaBuenue neiicTBUTEIBHBIX YHCEIL. 1 https://resh.edu.ru/
1.6. | Apudmerndeckuii KBaapaTHbIH KOPEHb. 2 https://resh.edu.ru/
1.7. | YpaBuenue Buma X2 = a. 3 https://resh.edu.ru/
1.8. | CpoiicTBa apu)METHIECKNX KBaJPATHBIX KOPHEH. 1 https://resh.edu.ru/
1.9. | IIpeoGpa3zoBanue YUCIOBBIX BHIPAKEHHUI, CO ICPKALINX KBaPATHbIE KOPHH 1 https://resh.edu.ru/
Hroro no paszueny 15
Pasgen 2. Ynciaa u Boruuciaenus. CreneHb ¢ HEJIbIM I0KA3aTEIEeM
2.1. | CrerieHs C HEIBIM TIOKA3aTEIICM. 1 http://math-prosto.ru/
2.2. | CrangaprHasi 3a1HCh YKCIIA. 2 http://math-prosto.ru/
2.3. | Pa3mepsI 00BEKTOB OKPY’KAIOMIETO MUPa (OT HJIEMEHTAPHBIX YaCTHUIL 1O KOCMHYECKHX OOBEKTOB), JTHTEILHOCTE IIPOLECCOB B 2 http://math-prosto.ru/
OKpYIKaIOIIEM MHpE.
2.4. | CBoiicTBa CTEIEHH C II€JIBIM ITOKa3aTeIeM 2 http://math-prosto.ru/
Hroro 1o pazaeny 7
Paznen 3. AnreGpanyeckue BbipazkeHusi. KBajapaTHblii Tpéxuiien
3.1. | KBazmparHslii TpEXHIICH. 2 https://resh.edu.ru/
3.2. | PasnoxeHue KBaJpaTHOro TPEXUICHA Ha MHOXKUTEIN 3 https://resh.edu.ru/
Wroro no pazaeny 5
Pa3znen 4. AnredGpanyeckue BbIpazkeHHsl. AlireGpandeckasi Ipoonb
4.1. | AnreGpandeckas poOb. 2 https://resh.edu.ru/
4.2. | domycrimble 3HaUCHHs IEPEMEHHBIX, BXOASIINX B alIreOPanuecKue BbIPaKEHNUSL. 3 https://resh.edu.ru/
4.3. | OcnoBHOe cBOIiCTBO anredpanyeckoii Ipoou. 2 https://resh.edu.ru/
4.4. | Cokpawenue npoGeii. 3 https://resh.edu.ru/
4.5. | Cnoxenne, BolunTaHNEe, yMHOKCHHE H JICTICHNE aIreOpandecKux Apooeid. 3 https://resh.edu.ru/
4.6. | IpeoGpa3oBaHue BbIpAXKECHHUIA, COAEPIKALINX alre0pandeckue Jpoou. 2 https://resh.edu.ru/
Wroro no pazaeny 15
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Pa3pen 5. YpaBuenus u Hepapencrsa. KBagpaTnbie ypaBHeHusI

5.1. | KBagpaTHOE ypaBHECHHE.

https://resh.edu.ru/

5.2. | HenonHoe KBaJpaTHOE ypaBHEHHUE.

https://resh.edu.ru/

5.3. | ®opmyna KopHE# KBaApaTHOTO YpaBHEHUSL.

https://resh.edu.ru/

5.4. | Teopema Buera.

https://resh.edu.ru/

5.5. | Pemienune ypaBHeHuit, CBOIAMINXCS K KBaIPATHBIM.

https://resh.edu.ru/

5.6. | Ilpocreiime 1poOHO-palOHAIEHBIC YPABHEHHS.

https://resh.edu.ru/

5.7. PemreHne TeKCTOBBIX 3a2/1a4 C TOMOIIIBIO KBaJApaTHBIX ypaBHCHHP’I

https://resh.edu.ru/

HWroro no paszeny:

15

Paspen 6. YpaBHenusi u HepaBeHcra. CUCTEMBI YpaBHEHHU

6.1. | JIuneiinoe ypaBHeHHE C ABYMs IIEPEMEHHBIMH, €ro rpaduk, IpUMepsl PelIeHHs ypaBHEHHI B LENbIX YMCIIAX.

https://resh.edu.ru/

6.2. | Pemrenue cucteM JBYX JIMHCHHBIX yPaBHEHHUII C IBYMs IEPEMEHHBIMH.

https://resh.edu.ru/

6.3. | IIpuMepsl peleHus: CHCTEM HEJIMHEHHBIX YPaBHEHUIT C IBYMsI IEPEMEHHBIMU.

https://resh.edu.ru/

6.4. l"paqmqecxaﬂ HUHTEPpIpETalysa YpaBHCHUA C ABYMS IIEPEMCHHBIMHA U CHCTEM ypaBHCHHﬁ C NBYMSATICPECMCHHBIMH.

https://resh.edu.ru/

6.5. | Pemienue TeKCTOBBIX 337124 C IOMOIIBIO CUCTEM YPAaBHEHU

https://resh.edu.ru/

Hroro no pazgemny:

13

Pa3znen 7. YpaBuenus u Hepapencrsa. HepaBencrsa

7.1. | UncnoBble HEPaBEHCTBA M X CBOWCTBA.

https://resh.edu.ru/

7.2. | HepaBeHCTBO ¢ OJ{HOi1 TEPEMEHHOIA.

https://resh.edu.ru/

7.3. | JIuneiiHble HEPAaBEHCTBA C OIHOM IIEPEMEHHOM U UX PELICHHUE.

https://resh.edu.ru/

7.4. | CucteMbl IMHEITHBIX HEPABEHCTB C OJJHO IEPEMEHHOM U HX PEIlCHHUE.

https://resh.edu.ru/

7.5. I/I306pa>1<el-me pemenust JIMHEWHOTO HEPaAaBCHCTBA U UX CUCTEM Ha YHCIIOBOM HpﬂMOﬁ

https://resh.edu.ru/

Hroro no pazgeny:

12

Pa3nen 8. @ynkuun. OCHOBHbIE MOHSITHS

8.1. | Ilonstue pyHKIMU.

https://resh.edu.ru/

8.2. | OGnacTb OnpeesIeH!s U MHOKECTBO 3HAUYCHHUN (DYHKIIHH.

https://resh.edu.ru/

8.3. | CrocoOsl 3amanust hyHKIHIA.

https://resh.edu.ru/

8.4. | I'padmk GpyHKIHH.

https://resh.edu.ru/

8.5. | CaoiicTBa QpyHKIINH, UX OTOOpaXKEHUE HA
rpaduke

https://resh.edu.ru/




HWroro no pazaeny: 5

Pa3pen 9. @yukuuu. YncjioBbie QyHKIUU

9.1. | Yrenue u nocrpoeHue rpahuKoB HyHKIHIL. 1 0 0 https://resh.edu.ru/

9.2. | Ilpumepsl rpadukoB GyHKIIHIA, OTPAKAIOLIMX peabHbIE TIPOLIECCHI. 2 0 0 https://resh.edu.ru/

9.3. | ®yHKUUH, ONUCHIBAIOLINE IPSIMYIO M OOPATHYIO IIPOTNIOPLHOHAIBHBIC 3aBUCUMOCTH, UX IPa(QUKH. 1 0 0 https://resh.edu.ru/

9.4. | I'unepGona. 2 0 0 https://resh.edu.ru/

9.5. | I'padux GyHKImEUY = X2. 1 0 0 https://resh.edu.ru/

9.6. | dyukuumy =X,y = X3, 2 1 0 https://resh.edu.ru/
y=\x, y=Ix|; rpaduueckoe peireHue ypaBHEHHii i CHCTEM ypaBHEHHMIT

Hroro mo pasneiy: 9

Pa3peun 10. IloBTOpenne u 06061eHne

10.1. | INoBTOpEHHE OCHOBHBIX MOHSATHIT K METOOB KYPCOB 7 1 8 KJIacCOB, 0000IIECHIE 3HAHHIA. 6 0 0 https://resh.edu.ru/

Hroro no pazneny: 6

OBLIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 102 10 0

KJ1aac
Ne | HaumeHnoBaHue pa3/ieJioB U TeM POrPaMMBbI KoummuecTBo yacos SuexTponnbie (1H¢poBbIe)
n/n o0pa3oBaTesibHbIE pecypchl
BCEro | KOHTPOJIbHbIE | MPaKTHYECKHe
pa6oTsl padoTsl

Pa3nen 1. Uncia u Berunciienns. JleiicTBUTEIbHbIE YHCIA

1.1. | PaunoHanbHbIE YMCIIA, MPPAIIMOHAIBLHBIC YHCIIA, KOHEYHBIE M OECKOHEUHBIE ICCTHUHBIC 1POOH. 2 0 0 https://resh.edu.ru/

1.2. | MHOX€ECTBO AEHCTBUTEIbHBIX YUCEN, IEHCTBUTENIBLHbIE 2 0 0 https://resh.edu.ru/

YHCIIa Kak OCCKOHEYHbIE IECSTUYHbIE JPOOH.

1.3. | B3auMHO O/JHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM ACHCTBHTENIBHBIX YHCEI M MHOXKECTBOM TOYCK KOOPIMHATHOI HPSMOM. 2 0 0 https://resh.edu.ru/

1.4. | CpaBHeHue NEHCTBUTENBHBIX YnCell, apu()METHYECKUE NEHCTBHUS C ACHCTBUTEILHBIMUA YMCIIAMH. 2 0 0 https://resh.edu.ru/

1.5. | IpubamxénHoe 3HaYCHHUE BEITMYMHbI, TOUHOCTD PUOIHIKEHHSL. 2 0 0 https://resh.edu.ru/

1.6. [ Okpyrienue ynces. 2 1 0 https://resh.edu.ru/

1.7. | Ipuknjka 1 OLlEHKA PE3yJIbTaTOB BEIYHUCICHHIA. 1 0 0 https://resh.edu.ru/

Hroro no pazaeny 13

Paznen 2. YpaBHeHHsI M HepaBeHCTBA. YPABHEHHS ¢ O(HOIi MepeMeHHOii.

2.1. | JIuneiiHoe ypaBHEHHE. 2 0 0 http://math-prosto.ru/



http://math-prosto.ru/

| 2.2. | Peuienne ypaBHEHHH, CBOJSIINXCS K JIMHEHHBIM. | 3 | 0 https://resh.edu.ru/
2.3. | KBagpaTtHOe ypaBHEHHE. 4 1 http://math-prosto.ru/
2.4. | Pewienue ypaBHEHHA, CBOISIIMXCS K KBaPATHBIM. 4 0 http://math-prosto.ru/
2.5. | BukBaapartHbie ypaBHEHUSL. 3 0 http://math-prosto.ru/
2.6. | Ilpumeps! peleHus ypaBHEHHH TPETbEH M YETBEPTOI CTENEHE! PaslioKeHHEM Ha MHOMKHUTEIH. 3 0 http://math-prosto.ru/
2.7. | Pemenue apoOHO-pPAOHANBHBIX YPAaBHEHUM. 3 1 https://resh.edu.ru/
2.8. | PeuieHune TeKCTOBBIX 3a/1a4 aJIreOpanvIecKuM METOIOM. 3 0 http://math-prosto.ru/
Wroro o pazaeny 25
Pa3geun 3. YpaBHeHus u HepaBecTBa. CHCTeMbl YPOBHEHHIT
3.1. | JIuneiiHoe ypaBHEeHHE ¢ ABYMS [IEPEMEHHBIMH H €T0 TPpaduK. 3 0 https://resh.edu.ru/
3.2. | Cucrema ByX JIMHENHHBIX yPAaBHEHHIA C ABYMsI [IEPEMEHHBIMH U €€ PEIICHHE. 4 1 https://resh.edu.ru/
3.3. | Pemenne cucreM ABYX ypaBHEHHIT, OHO M3 KOTOPBIX JIMHEHHOE, a APYTroe — BTOPOil CTCIICHH. 3 0 https://resh.edu.ru/
3.4. | T'paduueckas MHTEPIPETALUs CUCTEMbI YPABHEHUH C JBYMsI [IEPEMEHHBIMH. 4 0 https://resh.edu.ru/
3.5. | Pererne TEKCTOBBIX 3a/1a4 aareOpandecKuM CIIoCOO0M. 4 1 https://resh.edu.ru/
Hroro no pazaeny 18
Paznen 4. YpaBHenus u HepaBencTsa. HepaBencrna
4.1. | YucnoBblie HEPaBEHCTBA M X CBOWCTBA. 4 0 https://resh.edu.ru/
4.2. | JIuueiiHble HEpaBEHCTBA C OJHOM IEPEMEHHOMN 1 UX PEIICHHE. 5 1 https://resh.edu.ru/
4.3. | CucreMsl JIMHEIHBIX HEPABEHCTB C OHOM IEPEMEHHOM M UX PELICHHE. 5 0 https://resh.edu.ru/
4.4. | KBazpaTHble HEpaBEHCTBA U MIX PEIICHHE. 4 1 https://resh.edu.ru/
4.5. | T'paduyeckas MHTEPIPETALMS HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU 4 0 https://resh.edu.ru/
Wroro no pazaeny: 22
Paznen 5. ®ynkuun
5.1. | KBagparuunas QyHkius, e€ rpaduk ¥ cBOWCTBA. 3 0 https://resh.edu.ru/
5.2. | TlapaGomna, KOOpAMHATHI BEPIIHHBI I1apaboIIbl, 0Ch CHMMETPHH 11apaboJIbL. 4 0 https://resh.edu.ru/
5.3. | CrenenHblie QyHKINH C HATYPAIBHBIME [TOKa3aTeJSIMU 2 U 3, UX rpa) KK U CBOWCTBA. 4 0 https://resh.edu.ru/
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5.4. | Tpadukn dysxumii:y =kx,y =kx + b, y= k/x, y=ax, y=ax’,y=x, 5 1 0 https://resh.edu.ru/
y=lxlI

Hroro no pazneny: 16

Pazgen 6. UnciioBbie m0C/I€10BATEILHOCTH

6.1. | ITonsTHE UNCIOBOI TOCIEIOBATEILHOCTH. 3 0 0 https://resh.edu.ru/

6.2. | 3amanHue 10CIeI0BATENILHOCTH PEKYPPEHTHON (GOpMyI0il U GOpMyIIOii N-ro uieHa. 3 0 0 https://resh.edu.ru/

6.3. | Apudmernyeckas ¥ reOMETPHIECKas IIPOTrPECCHH. 3 0 0 https://resh.edu.ru/

6.4. | ®opmyiibl N-ro wieHa apupMETHIECKON U TEOMETPHYECKON MPOrPeCcCHil, CyMMBbI HEPBBIX N YICHOB. 4 1 0 https://resh.edu.ru/

6.5. | M300paxeHune 4eHOB apUPpMETHIECKON 1 FEOMETPHYECKOM MPOrpeccuii TOYKaMH Ha KOOPANHATHOM IIJIOCKOCTH. 3 0 0 https://resh.edu.ru/

6.6. | JIuHEHHBII 1 SKCIIOHEHIIUAIILHBII POCT. 3 0 0 https://resh.edu.ru/

6.7. | CroxHBIE IIPOLICHTEI. 3 0 0 https://resh.edu.ru/

Hroro no pazneny: 22

Pa3znen 7. [oBropenue, oG6odimenne, cucreMaTu3anust 3HAHUI

7.1. | Uncaa u BuIumcIeHus: (3a1UCh, CPABHEHUE, JEHCTBHS C JCHCTBUTEILHBIMU YMCIIAMH, YHCIOBAS NPSIMAsi; MPOLEHTHI, OTHOIIEHHUS, TPOMOPIIUK; OKPYIJICHUE, 6 0 0 http://math-prosto.ru/
npuOIMKEHHE, OLIEHKA; PEIICHUE TEKCTOBBIX 337124 apu(METHIECKUM CITIOCOOOM)

7.2. | Anredpanyeckue BoIpazkeHus (Ipeodpa3oBaHue anreOpandecKuX BbIPaKCHHI, IOy CTUMBIC 3HAUCHUST) 7 0 0 http://math-prosto.ru/

7.3. | ®yHknuM (MOCTPOCHUE, CBOWCTBA M3y4YECHHBIX DYHKIHI; rpaduuecKoe PeleHHEe YPAaBHEHHUI U KX CHCTEM) 7 1 0 http://math-prosto.ru/

Wroro no pazueny: 20

OBIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKAS KJIACC

Mep3nsik A.I'., [Tononckuit B.b., SAxup M.C.; nox penakuueit [Togonsckoro B.E. Matemaruka, 5 kinace, O011iecTBo ¢ OrpaHMYeHHON OTBETCTBEHHOCTbIO
"N3narensckuit ieHTp BEHTAHA-TPA®"; AkimonepnoeobmectBo "MUznarenscTBo [IpocBemenne”
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OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas mporpamma o yue6nomy kypey "I'eomerpus" mist oOydarommxcs 7-9 kinaccoB pa3paboTaHa Ha
ocHoBe DeniepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAApTa OCHOBHOTO 0011ero 00pa3oBaHus C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUIL, IPEIBABISEMBIX K MaTeMaTHUECKOMY 00pa30BaHUIO, U
TpaauLUN POCCUIICKOro 00pa3oBaHusl, KOTOpPbIe 00ECIIEUNBAIOT OBJIA/ICHUE KIIOYEBbIMUA KOMIETCHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHuUs U CAMOPA3BUTHS, a TAKXKE L[EIOCTHOCTh
00OLIEKYIbTYPHOT0, TUYHOCTHOTO U ITO3HABATENILHOTO pa3BUTHsI 00ydaromuxcs. B nporpamme yuteHs! uueu
1 noyioxkeHus: KoHuenmumu pa3BuTHs MaTeMaTH4YecKoro oopasoBanus B Poccutickoit deneparnuu. B snoxy
uppoBoi TpaHchopMaluu Beex cep ueroBeuecKoi 1eaTeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOi MaTeMaTHUYECKOH MOATOTOBKH. YK€ B IIIKOJIE MATEMAaTHKA CIIYKHT
OTIOPHBIM TIPEIMETOM IS U3YUCHHSI CMEXKHBIX JTUCIUIUIMH, a TIOCJE IIKOJIBI peaTbHONH HEOOXOIMMOCTRIO
CTaHOBUTCS HEMPEPHIBHOE 00pa3oBaHKe, UTO TPEOYET MONHOIICHHOM 0a30BOH 0011e00pazoBaTeIbLHOM
MOATOTOBKHU, B TOM YHCJIE U MAaTEMaTUUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YUCIIO MPO(ECCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MPUMECHEHUEM MaTEeMAaTHKU: U B chepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJOTUICCKUX 00IacTsIX, U JakKe B
ryMaHuTapHbeiX cepax. Takum oOpa3om, KPyr MKOJLHUKOB, 111 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM MPEMETOM, PACIITUPSIETCS.

[IpakTrueckas MoJe3HOCTh MATEMATHKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIIOTCS
dyHIaMEHTAIbHBIC CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBECHHBIC ()OPMBI H KOJTMYESCTBEHHBIC OTHOIIICHHS OT
MPOCTEHININX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX JIJIsI
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKPEeTHBIX MaTeMaTHYECKUX 3HAHUH 3aTPyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOMUCTBA U UCTOJIH30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U HHTEPIPETAIUS
pa3zHoo0pa3HO COLMATBHON, YKOHOMUYECKOM, MTOMUTHYEeCKON nHpopMaruu, MaaodhdekTuBHa
MOBCE/IHEBHAS MTPAKTHYECKasl e TENbHOCTh. KaxkIoMy 4eToBeKYy B CBOEH KH3HU MPUXOTUTCS BBHITTOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUISCKUMU MpUEMaMu
TeOMETPUUECKUX U3MEPEHUI U TOCTPOCHUH, UNTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIHII,
qUarpamm u rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHHUS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BcE Ooee
Ba)XHBIM CTAHOBHUTCS MAaTEMATHUECKUN CTUJIb MBIIIJICHUS, IPOSIBIISIFOIINUNCS B OTPEAeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporiecce u3ydeHust MaTeMaTUKH B apceHall MPUEMOB M METOJIOB MBIIIICHUS Y€I0BEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIAYKIUS U JEAyKIUs, 0000IIeHNe U KOHKPETU3allUs, aHATTU3 U
CUHTE3, KITacCH(UKAIIHS ¥ CHCTeMaTH3alusl, abcTparupoBanue u aHainorus. OObEKThl MATEMAaTHYECKUX
YMO3aKIIIOUeHHH, PaBUJIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKHUX ITOCTPOCHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS (POPMYITUPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKACHUS, TEM CAMBbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUICHHE. Bemyras pois MpuHAIJICKUT MaTeMaTUKe U B (POPMHUPOBAHUN
AITOPUTMUYIECKON KOMITOHCHTHI MBITIICHUS ¥ BOCITUTAHUN YMEHUH JCHCTBOBATH 110 33JJAHHBIM aJIrOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemnenus 3aga4 — OCHOBOM y4eOHOM
JeATeTLHOCTH Ha YPOKaX MaTeMAaTHKN — Pa3BUBAIOTCS TaK)Ke TBOpUYECKAs M MPUKIIAHAS] CTOPOHBI
MBIIITICHHS.

OO0yuenne MaTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh Y O0YYAIOIIMXCS TOYHYIO, PAllHOHATBHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboIee OIXOISIINE I3bIKOBbIE, CAMBOIMYECKHE, Tpaduueckue
CPEICTBA JIsl BRIPAXKCHHUSI CY)KJICHUHN M HATJISTHOTO MX TPECTABICHUS.

Heo6xoauMbIM KOMIIOHEHTOM 001N KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METOJIaMH MO3HAHMS JeWCTBUTEILHOCTH, IPECTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, X OTIHYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTEMAaTUKH ISt
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHH, BOCIIPUATHIO T€OMETPUUYECKHUX (POPM, YCBOCHHIO

HJaeu CUMMCTPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aTeM Y4UThb HaJl0, 4YTO OHA YM B IOPSAJOK IIPUBOJUTY, — IIHUCAJl BEIIMKUNA PYCCKUN
yueHblii Muxawmi BacunseBud JIomoHOCOB. 1 B 3TOM COCTOUT OJIHA U3 JIBYX IeJei 00y4YeHUs TEOMETPHH KaK
COCTAaBHOM YacTH MaT€MAaTHKH B IIKOJIE. DTOM LI€JIM COOTBETCTBYET JJOKa3aTeIbHasl IMHUS IPEIOIaBaAHUs
reomerpun. Cienys mpencTaBiIeHHON pabodel mporpaMMe, HaUMHAs C CEAbMOT0 KJIacca Ha ypOKax
TeOMETPHUH 00YUAIOIIUNCS YUUTCS POBOAUTD JOKA3aTEIbHBIE PACCYKACHHS, CTPOUTH JIOTHYECKHE
YMO3aKJIFOUEHHS], I0KA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP NPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUS OT «IIPOTHUBHOTOY», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYITHUPOBATH OOpaTHBIE
YTBEpXKACHUS. Y UYCHHK, OBJIQ/IEBIINI UCKYCCTBOM PACCYXKaTh, OyleT MPUMEHSTh €r0 U B OKpYKaroIen
JKU3HU.

Kaxk nucan reometp u nenaror Urops @enoposuy Llapeiruy, «ioapMu, IOHUMAOUIMMU, YTO TAKOE
JI0Ka3aTelIbCTBO, TPYJAHO U J1a’K€ HEBO3MOKHO MaHUIYJIUPOBATh». M B 3TOM COCTOUT BakKHOE
BOCIIUTATEIbHOE 3HAUEHUE U3YUCHUS TEOMETPUH, IIPUCYIIEE UMEHHO OT€YECTBEHHONM MaTEMaTUYECKON
nikosie. Bmecte ¢ TeM aBTOpBI POrpaMMBbI IPEAOCTEPErat0T YUUTENS OT UNUIIHET0 (hopManu3Ma, 0COOEHHO
B OTHOILIEHUU Hayajl U OCHOBaHUM reomeTpun. @paniyy3ckuit marematuk JKan /[pejoHHE O ’TOMY IOBOAY
BbICKa3aJjcs Tak: «YTo kacaercs JelNUKaTHON MpoOieMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTCsl, UTO Ha
NEPBBIX MOpax HYXKHO BOOOIIe U30eraTh MPOU3HOCUTH CaMo 3TO ci10BO. C Ipyroi *e CTOPOHBI, HE CIeAYyeT
YIIYCKaTh HU OJTHOM BO3MOXHOCTH /1aBaTh MIPUMEPHI JOTUYECKUX 3aKJIIOUEHUHN, KOTOpbIE Ky/a B OOJIbIIeH
Mepe, 4eM HJiesl aKCHOM, SIBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTHYECKOTO
MBIIICHUS.

Bropoii nenbro n3ydeHns TeOMETpPUH SBISETCS UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PEIICHUH KaK
MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3ajjay, BCTPEYAIOIINXCSl B pealIbHOM K13HU. OKOHUYMBIINN KypC
TE€OMETPHUH LIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU ONPEAEIIUTh TEOMETPUUECKYIO (PUTypy, OHCaTh CIOBaAMU
JAHHBINA YepTEX UM PUCYHOK, HANTH IIJIOLIA/Ib 3eMEJIBbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO ITTUHY
ONTOBOJIOKOHHOTO Ka0eJst Ui TpedyeMble pa3Mephl rapaxa Juist aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yYEHUH T€OMETPHH B IIKOJIE. J[aHHAS MpaKTU4eCKas TUHUS SBIIIETCS HE MEHEE
Ba)XHOH, yeM nepBas. Emé [1naTon npeanuceiBai, yToOb! «rpaxaane [IpekpacHoro ropoga Hu B KOeM
Cllyyae He OCTaBJISLTU T€OMETPHUIO, BE/Ib HEMAJIOBAXKHO JaXke M000UHOe e€ MPUMEHEHNE — B BOCHHOM JIeJie
Jla, BIIPOYEM, U BO BCEX HayKax — JUISl JYUILIEro UX YCBOCHUS: MBI Be/lb 3HAaeM, Kakasg OECKOHEUHas pa3HuIla
CYILIECTBYET MEXKY YEJI0BEKOM IIPUYACTHBIM K T€OMETPUM U HENIPUYACTHBIMY. JlJI1 3TOTO yUHUTEIIIO
pEeKOMeH1yeTcsl HoA0UpaTh 3aJaul MPAKTUUECKOro XapakTepa JJIsl paCCMaTPUBAEMBIX T€M, YUUTh JIeTeH
CTPOUTH MATEMATUYECKUE MOJIEIN PEANIBHBIX JKU3HEHHBIX CUTYal[ul, IPOBOJUTD BBIYKMCIICHUS U OLIEHUBATh
aJIeKBaTHOCTH IIOJIyYEHHOT0 pe3ysbrara. KpaiiHe BakHO MOAYEPKUBATh CBSA3M F'€OMETPUU C JPYTUMHU
npeaMeTaMi, MOTUBUPOBATh MCIIOIB30BaTh ONPEIEICHUS T€OMETPUYECKUX (GUTYp U MOHATHUH,
JIeMOHCTPUPOBATh MPUMEHEHNE MOJYYEHHBIX YMEHHUH B (pr3KKe U TeXHHUKE. DTU CBsI3U HanboJliee IpKo
BHUJIHBI B TeMax «BekTops», «TpuronoMerpuueckue cooTHomeHus», «Meron koopauHar» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE



Cornacno yuebHOMY MmIaHy B 7—9 kitaccax u3y4aercs yueOHbIN Kypc «I'eoMeTpusi», KOTOPBIH BKIIOUAET
CJICAYIOIINE OCHOBHBIE pa3zielibl coaepxkanus: «I'eomerpuueckue GUrypsl ¥ UX CBOMCTBay, «3mepenune
reOMETPUUECKUX BEITHUUHY, a TaKKe «/lekapToBBI KOOPIAMHATHI Ha TNIOCKOCTHY, «BeKTophl», «/IBMKeHus
iockoctu» U «lIpeoGpa3oBanus mogoous».

VY4eOHbIii 1J1aH peayCMaTPUBAET U3YUYEHHUE T€OMETPUN Ha 0a30BOM YPOBHE, UCXOs U3 HE MeHee 68
y4eOHBIX 4acoB B yueOHOM T0Jly, BCETO 3a TpH roja o0ydenus — He meree 204 4acos.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIIACC

Hauanbnbie nonstusa reomerpun. Touka, npsimasi, OTPE30K, JIyd. Yroia. Buasl yrios. BepTukaibHbie u
cMexHbIe yriibl. buccekTpuca yria. JlIomaHasi, MHOrOyrosibHUK. [lapanienbHOCTh U MEPHeHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA OCeBOW cuMMeTpuu. [IpuMepsl CHUMMETPUHN B OKPYKAIOIIEM
MUpe.

OcHOBHbIE OCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEHKH. TpeyronbHUK. BricoTa, Meanana, 6uccekTpuca,
UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUM TPeYroibHUKU. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa 1 MpU3HAKK PaBHOOEIPEHHOIO TpeyroyibHUKa. [Ipr3Haku paBeHCTBA TPEYrOJIbHUKOB.

CaoiicTBa 1 MPU3HAKU MapasuIeIbHBIX NpsAMbIX. CyMMa yIioB TpeyroibHUKa. BHelHue yrib
TpeyrojbHUKa.

[IpsimoyronbHbBIN TpeyroibHUK. CBOMCTBO MEAUaHbI MPSMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHOMN K
runotenyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpAMOYToNbHBIA TPEYTOJBHUK C YIIIOM
B 30°.

HepaBeHnctBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOH, TeopeMa o
OoJibiieM yrie ¥ O0JbIIeH CTOPOHE TpeyroyibHUKA. [lepneHuKysip U HaKJIOHHAS.

['eomerpuueckoe mecto Touek. buccekTpuca yria v cepeJMHHBIN NEPICHIUKYISP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOUCK.

OKpy>XHOCTb U KPYT, XOpJia U IUAMETP, UX CBOMCTBA. B3auMHOE pacronokeHrue OKPy>KHOCTH U TIPSIMOIA.
KacarenbHas u cexymas K okpykHOCTH. OKpY>KHOCTb, BIIUCaHHAsI B yroJl. BrnicanHas u onucanHas
OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerrsipéxyronpHuku. [lapamienorpamMm, ero npusHaku 1 cBoicTBa. YacTHbIE ciydan napauienorpaMMoB
(MpsIMOYTOJIBHUK, PpOMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKast Tpamnerus, e€ cBoiicTBa
u npusHaku. [IpsMoyronbHas Tpanenus.

Meron yasoenust mequansl. LlentpansHas cummerpus. Teopema Paneca 1 TeopeMa 0 MPONOPLHHOHATIBHBIX
OTpe3Kax.

CpenHue TMHUM TPEyroJIbHMKA U Tparenuu. LleHTp Macc TpeyrosibHUKa.

[Tonobue TpeyroiabHUKOB, ko3 duunent noxodus. Ilpusnaku nogodus tpeyronbHukoB. [Ipumenenne
000U MPH PEeIICHUH MPAKTUYECKHUX 3a/1a4.

CaoiicTBa muomaaei reomerpuyeckux ¢puryp. Gopmyssl Ajs MIIOLIAIU TPEYTOIbHUKA, TapaJlienorpaMma,
pomb6a u Tpanennu. OTHOLIEHHE IOl TOAOOHBIX (QUTyp.

Brruucnenue miormaei TpeyroibHIKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [ludaropa npu peneHnn npakTHYECKUX 3aad.

CuHyc, KOCUHYC, TAHT€HC OCTPOrO yria NPSMOYTOJIbHOTO TpeyrojibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXIEeCTBO. Tpuronomerpudeckue GyHkiuu yrios B 30°, 45° u 60°.

BnucanHnbie U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPAOU. YTIIBI MEXAY XOpJAaMHu U
CeKyIMMHU. BrincanHble U onucaHHbIe YETHIPEXYTOIbHUKH. B3auMHOE pacnonoxeHne IByX OKpYKHOCTEH.
Kacanue okpyxHocteil. O6miue kacarenbHble K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYIIbI

IMPUBCACHUS.



Pemenue TpeyronsHukoB. Teopema KOCUHYCOB M TEOpEMa CHHYCOB. PelieHne npakTuuecKux 3a1ad ¢
HCITOJIb30BAaHNEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpaszoBanue mogodus. [loqoOue coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 npou3BeAEHUN OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUHN OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTelbHOM.

Bekrop, 1nuHa (MO1yJib) BEKTOpPa, COHAIIPABIIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO HAIPaBJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAllMU HAJl BEKTOpaMHu. PaznokeHue BeKTopa o JByM
HEeKoJJIMHeapHbIM BekTopaM. KoopaunaTel Bektopa. CKalsipHOe IPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HaXO0X/I€HUs JJIUH U YIJIOB.

JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHHUS MIPSIMON U OKPY>KHOCTH B KOOPJMHATAaX, IEPECEUCHUE
OKPY’KHOCTEH U IPsIMBIX. MeTOI KOOPAMHAT U €ro IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. [{IMHA OKpYXHOCTU. ['pajlycHas u pajuaHHas Mepa yIia, BEIUUCICHUE
JUIMH 1yT OKpykHOCTeH. Ilnomanes kpyra, ceKTopa, CETMEHTA.

JIBM>KEHUS IIJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUryp (3s1eMeHTapHble npezcrasienus). [lapannenbHbiin

nepenoc. [1oBopor.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «['eoMeTpus» TOMKHO 00eCIeYnBaTh TOCTHKEHUE Ha YPOBHE OCHOBHOTO
o0uiero 00pa3oBaHus CIEIYIONIMX JUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3yJbTAThl OCBOCHUS MIPOTPaMMBbI Y4eOHOT0 Kypca «I'eomMeTpusi» XapaKTepU3yIOTCS:
I[IaTpuoTHYeckoe BOCIUTAHME:

MPOSIBJICHUEM UHTEpeca K IPOLUUIOMY M HACTOSILEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIICHHEM
K JJOCTH>XKEHUSAM POCCHUMCKUX MAaTEMATHKOB U POCCUMCKOM MAaTEMATUYECKOM LIKOJIbI, K UCITOJIb30BAHUIO 3THX
JOCTHXKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'paknanckoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/laHUHA U PEATM3alliU €ro MpaB, PEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYP, SABICHUH, POIEYp TPAXKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U MP.); TOTOBHOCTHIO K 00CYKIEHUIO0 STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUM HayKu, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB
B ICSITEIILHOCTU yYEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOW HA aKTMBHOE YYaCTHE B PEIICHUM MPAKTHUECKUX 3a7a4 MaTeMaTUUE€CKOW HAMPaBIEHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUH BCEH )KU3HU JIJISl YCIEIITHON
npohecCuOHANBHOM EATENIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUAYAIbHON TPAEKTOPUU 00Pa30BaHMSI U KUZHEHHBIX IJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTn4YecKoe BOCIMTAHUE:

CHOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMAaTUUECKUX 0OBEKTOB, 3a/a4,
pelieHui, pacCyXACHUI; YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
LleHHOCTH HAYYHOI0 IO3HAHMS:

OpHUEHTAIIHEeH B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX MPEJICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, PUPO/BI U 00IIeCTBa, TOHUMAHUEM MaTeMaTUYECKON HAYKH KakK
cdepbl UeT0BEUECKOM 1eATebHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIS1 pa3BUTHI IMBUITU3AIUY;

OBJIAJICHUEM S3bIKOM MaTE€MaTUKHU U MaTEMAaTUYECKON KyJIbTYpPOU KaK CPeICTBOM ITO3HAHUS MUDPA;

OBJIAJICHHEM MPOCTEHUIITMMHU HAaBBIKAMH HCCIIEOBATENbCKON AESTENBHOCTH.
du3nyeckoe BOCIUTaHUuE, GopMUpoOBaHMe KYJIbTYPhI 310POBbsl H IMOLMOHAJILHOTO 0JIAr0NOJIyYHsi:

TOTOBHOCTBIO MPUMEHSITh MATEMAaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3JI0POBBSI, BEJICHHUS 3/I0POBOTO
o0pa3a ku3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, peryspHas puzndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PEIICKCHH, TPU3HAHUEM CBOETO MIPaBa Ha OIMUOKY U TaKOTO K€ MpaBa
JIPYroro 4eaoBeKa.

JKO0JIOrHYeCKOe BOCIIUTAHME:

OpHUEHTAIHel Ha TPUMEHEHUE MaTeMaTHIeCKUX 3HAHUN I pellleHus 3aa9 B 00J1aCTH COXPaHHOCTH
OKPY’KaIOIIEeH Cpeibl, TIIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX IMOCIIEACTBUH JJISI OKPY>KAFOIICH
Cpenpbl;

OCO3HaHHEM TJ100aTbHOI0 XapaKTepa SKOJIOTHUECKUX MPoOsIeM U MyTel UX pereHusl.

JIMYHOCTHBIE pPe3yJbTaThl, 00eceYrBaOIIUe ATANTANNI0 00y4AK0IIerocss K U3MEHS I IHMCH
YCJI0BUAM COLMAJIBHON M IPUPOIHOM Cpeabl:



— TOTOBHOCTBIO K ICUCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJEH,
pUOOpPETaTh B COBMECTHOM J€STEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 OTbITa IPYTUX;

— He00X0JUMOCTHIO B (POPMUPOBAHNHU HOBBIX 3HAHHI, B TOM yucIie (POPMYIUPOBATH UJICH, TIOHSATHS,
TUIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH NE(UITUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYIHPOBATH
Y OLICHHUBATh PUCKU U MOCIIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOT0 Kypca «I eoMeTpus» XxapakTepusyroTcs
OBJIAJICHUEM YHUBEPCAILHBIMU ROZHABAM EJIbHBIMU OeliCUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU

OeticmeusAMU U YHUBEPCANbHbIMU PESYIAMUBHBIMU OEUCNBUIMU.

1) Vuusepcanvnvle nosnasamenvhsle deiicmeus obecnevusarom Gopmuposanue 6a308bix KOSHUMUBHBIX
npoyeccog ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpA, NpUMeHeHue 102UHeCKUX,
uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

ba3oBble Joruyeckue aeicTBUA:

— BBIABIIATH M XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU MATEMATUYECKUX OOBEKTOB, IOHATHH,
OTHOIICHUN MEXIY MOHATHAME; (HOPMYIHPOBATH ONPEIEICHUS TIOHATHIA; yCTaHABIUBATD
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

— BOCIPHUHHUMATH, OPMYIHUPOBATH U IPEOOPA3OBHIBATH CY)KJIEHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISBJIATh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHsl B paKTax, JaHHBIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; IIpeiiaraTb KpUTEPUU J1JIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEUU;

— JACJIaTh BbIBOAKBI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ICAYKTHUBHBIX U HHAYKTUBHBIX
yMO33KJ’IIO‘-ICHHI>i, YMOSaKHIO‘-ICHI/Iﬁ 110 aHaJIOTHH,

— pa361/1paTL JA0Ka3aTCJIbCTBA MAaTEMATHYICCKUX YTBCp)I(,[ICHPII‘;I (l'[p}IMBIe n oT HpOTI/IBHOFO), IpOBOOUTDH
CaMOCTOATCIIbHO HECJIIOXKHBIE N10KA3aTCJIbCTBA MAaTEMATHYCCKHUX (baKTOB, BBICTPAMBATh apryMEHTAIUIO,

MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;

— BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7jaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BbIOMpPATh HanbosIee MOAXOAAINNA C YIETOM CAaMOCTOSATENILHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCKHeE AeHCTBUA:

— HCIIOJIB30BAThH BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU, (I)OpMyJ'II/IPOBaTL BOIIPOCHI,
(pI/IKCI/Ip}IIOH_II/IC IpoTUBOpPECUHUC, npo6neMy, CaMOCTOATCIIbHO YCTAHABJIMBATH HCKOMOC U NAHHOC,
(bOpMI/IpOBaTB THUIIOTE3Y, apryMCHTUPOBATL CBOIO MTO3UIIUIO, MHCHUC,

— HpOBOI[I/ITI: 110 CaMOCTOATCIIBHO COCTaBHeHHOMy HJIaHy HGCHO)KHBIﬁ BKCHCpI/IMeHT, HG6OJ'H:H_IOC
HCCJICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy CO0Oi;



— CaMOoCTOATENbHO (hOpMYyTUPOBaTh 000OIIEHNS M BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTH IMOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011ICHMI;

— IIPOTHO3UPOBATh BO3SMOKHOEC Pa3BUTHUC IIPOLECCA, a TAKIKE BBIABUI'aTh MIPCAIIOJIOXKEHUA O €TI0
Pa3BUTHUU B HOBLIX YCIIOBUAX.

PabGora ¢ unpopmanueii:

— BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUU, JTaHHBIX, HEOOXOUMBIX JIJIsI PEIICHHS
3aJa4u;

— BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— BbIOUpaTh GOpMY MpeAcTaBIeHUS HHPOPMALIUN U WILTIOCTPUPOBATh pelIacMble 33JJaul CXEMaMH,
ararpaMMaMu, HHOH rpaduKoi 1 MX KOMOWHAIMSIMU;

— OLECHUBATh HAJIEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, IPEUI0KEHHBIM YUUTEIEM WIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) VYHuueepcanvhbie KOMMYHUKAmMUBHBbLE OelicmEus 00eCneyusaron chopMupoBaHHOCHb COYUATLHBIX
HAaBbIKO8 00Y4aAOUWUXCAL.

Oo01menne:

— BOCIpHUHUMATH U (1)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMU U LECTIAMU O6HICHI/I$I;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3pCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTh

IMOsACHCHUA 110 X0y PCIICHUA 3ada4r, KOMMCHTHPOBATH HOJIy‘-ICHHBIﬁ PE3yJabTaT,

— B X0J1e 00CYXKJIeHHs 33/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI, IPOOJIEMBI, pelaeMoi
3aJ1a4M, BHICKA3bIBaTh MJIEU, HALIEJIEHHBIE HA TIOUCK PEILIEHUS; COIOCTABIISITH CBOU CYXKACHMUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JAMAIOra, OOHapyXHUBaTh pa3inyue U CXOJCTBO MO3ULUIL; B
KOPpEeKTHOH Gopme (HopMyIMpOBATH pa3HOTIACHS, CBOM BO3PAXKEHUS;

— TMPEACTaBIATh PE3YIbTAThl PEHICHUS 3a/1a4H, SKCTIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAaT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3EHTAI[MN U 0COOEHHOCTEN
ayUTOPHH.

CoTpyaHu4ecTBo:

— TIOHUMATb 1 HUCII0JIB30BaTh IMPEUMYIICCTBA KOMaH}IHOﬁ n HHHHBHﬂyaHBHOﬁ pa6OTLI IIpU pCUHICHUHA
yqe6HBIX MAaTEMATUYCCKUX 3a4a4,

— MPUHUMATH [1eTThb COBMECTHOU JIEATEIHLHOCTH, TUTAHUPOBATH OPTAaHU3AIUI0 COBMECTHOU PaboOTHI,
pacrnpenensaTh BUABI paboT, T0roBapuBaThCs, 00CYKIaTh MPOIIECC B pe3yabTaT paboThl; 0000IaTh
MHEHHS HECKOJIBKUX JIOJICH;

— y4acTBOBaTh B IPYNIOBBIX (hopMax padboThl (00Cyk1eHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE LITYPMBbI U
ap.);

— BBIIIOJIHATH CBOIO YaCTb pa6OTBI U KOOPAUHHUPOBATH CBOU JIENCTBHUSA C APYruMHu 4JICHAMH KOMAaHbI;

— OLIGHUBATh KaYeCTBO CBOETO BKJIAJa B OO MPOAYKT 10 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YY4aCTHUKAMH B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynisamuesnsie oeticmaus 0becnevusarm Gopmuposanue cCMolCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranuszanus:

CaMOCTOSITENTLHO COCTABIISATH IJIaH, aJITOPUTM pEIIeHHs 3a4auu (WM €ro 4acTh), BRIOUPaTh CII0co0
pelieHus ¢ y4ETOM UMEIOLIUXCSI pECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BIIAJETh CIIOCOOAMH CaMOITPOBEPKU, CAMOKOHTPOJISI IPOIIECCa U Pe3yIbTaTa PEeIICHUS
MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUIETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELLIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NeSITebHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa JIEATEIbHOCTH MMOCTABICHHOM 1IeJTU U YCIOBUSAM, OOBSICHATh
MPUYMHBI JOCTHKEHUS WM HETOCTHKEHUS eI, HAaXOAUTh OIINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

OcBoenne y‘Ie6HOl"O Kypca «reOMeTpI/IH» Ha YPOBHE OCHOBHOT'O O6IH€FO O6pa3OBaHI/I5{ JOJIDKHO
o0ecreynBaTh AOCTHUIKCHUEC CIICAYIOIHNX NPEIMETHBIX O6pa30BaTeHLHHX PE3YyJIbTATOB:

7 KIIACC

— Pacnio3naBarth N3YUYCHHBIC TCOMCTPUUCCKHUC (1)I/IprLI, OnpcCACIATL UX B3aUMHOC PACIIOJIOKCHUC,
I/1306pa)KaTb ICOMCTPHUUCCKUC (I)I/Il"ypbl; BBITIOJIHATE YEPTCIKU 110 YCJIOBUIO 3aa1H. MSMepHTB JINHENHBIE
" YTJIOBBIC BCIIMYUHBI. Pemarts 3agaun Ha BEIYKMCIICHUE OJIUH OTPE3KOB U BCIIMYUH YTIJIOB.

— Jlenatb rpy0yI0 OLIEHKY JJMHEWHBIX U YITIOBBIX BEJIMYUH IIPEIMETOB B peabHON JKHU3HHU, pa3MepoB
MPUPOAHBIX 00BEKTOB. Pa3nuuaTh pasMepsl 3TUX 00BEKTOB MO MOPSAIKY BEJIUYNHBI.

— CTpouTh YepTe U K TEOMETPUUYECKUM 3aauaM.

— Tlomp30BaThCs IIprU3HaKaM paBCHCTBA TPCYTr'OJIbHUKOB, UCITI0JIb30BAaTh IMIPU3HAKH U CBOMCTBaA

PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIIEHUH 3aj1au.
— IIpoBoauTh TOrMUECKHE PACCYk ACHUS C UCTIOIB30BAHUEM F€OMETPHUUECKUX TEOPEM.

— Ilonw3oBaThcs IIpHU3HaKaMH paBCHCTBA MMPAMOYT'OJIbHBIX TPCYTI'OJIbHUKOB, CBOMCTBOM MCJHAaHBbI,
HpOBeHéHHOﬁ K TUIIOTCHY3C NPAMOYT'OJIbHOTO TPCYI'OJIbHHUKA, B pPCHICHUN T'COMETPUICCKUX 3aaaH.

— OnpeaensaTs NapayuieIbHOCTh MPSIMBIX C IOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMU CeKyIasl.
Ornpenenars napauieIbHOCT MPSMBIX € ITIOMOIIBIO PABEHCTBA PACCTOSHMM OT TOYEK OJJHOM MPSIMOU 110
TOYEK APYrou MpsSIMOM.

— Pemarp 3a1aun Ha KIeTYaTON Oymare.

— HpOBO,Z[I/ITB BBIYHMCJICHHUA U HAXOAUTH YU CJIIOBBIC U 6yKBeHHBIC 3HA4YCHUA YIJIOB B TCOMCTPUUCCKHUX
3aa4yax € UCIIOJIb30BAHUCM CYMMEBI YIJIOB TPCYT'OJIbBHUKOB U MHOT'OYT'OJIbHUKOB, CBOICTB YIJIOB,
O6pa30BaHHBIX IIpU NMEPCCCUYCHNU ABYX MAPAJUICIIBHBIX MMPAMBIX CCKyIJ.ICIZ. Pemate MMPAKTUYCCKUC
3ala4v Ha HaXOXKXACHHUC YIJIOB.

— BrageTs moHATHEM FeOMETPHUECKOTO MECTa TOYEK. Y METh ONPEAETsTh OUCCEKTPHCY YIIia U
CepeMHHBINA NEPIIEHIUKYISAP K OTPE3KY Kak FeOMETPHUECKHE MeCTa TOUECK.

— @opMyJIHpPOBaTh ONMPEACIICHUS OKPYKHOCTH M KPYyTra, XOp/ibl U AUAMETPa OKPYKHOCTH,
M0JIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA MPH PELICHUH 3a]1a4.



— Brazners NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LICHTP.
ITonp30BaTbes (pakTaMu O TOM, 4YTO OMCCEKTPHCHI YTIIOB TPEYTOJbHUKA IEPECEKAIOTCS B OJJHOM TOUKE, U
0 TOM, 4TO CEpEAVHHBIE NIEPIEHANKYIISPBI K CTOPOHAM TPEYTOJIbHHAKA IIEPECEKAOTCS B OAHON TOUYKE.

— Bragets nousiTHEM KacaTeNbHOM K OKPY>KHOCTH, IIOJIb30BATHCS TEOPEMOM O MEPHEHAUKYISIPHOCTH
KacaTelbHOU U pajuyca, Ipo BEIEHHOIO K TOUKE KacaHUsI.

— Ilonw3oBaThCs HpOCTGfIH.IPIMPI IrCOMCTPUICCKUMU HCPABCHCTBA MU, IIOHUMATh UX HpaKTI/I‘IeCKI/If/’I

CMBICJI.

— HpOBO,I[I/ITB OCHOBHBIC '€COMETPHUICCKUEC IMTOCTPOCHHUA C IIOMOIIBIO MUPKYJIA U JIMHCHKH.

8 KIIACC

— Pacno3HaBaTh OCHOBHBIC BHUbBI ‘-ICTBIpéXYTOJIBHI/IKOB, HUX 3JICMCHTHI, I10JIb30BaThCA UX CBOMCTBaMH

IIpHu pCHICHUH I'COMCTPHUICCKHX 3a/1a4.
— HpI/IMeHHTB CBOMCTBA TOYKH NnepeceuCHus MEIMaH TPpCYroJIbHUKA (ueHTpa MaCC) B pCUICHUHU 3a71a4.

— Bnagets nonsaTueM cpez[Heﬁ JIMHUU TPCYTOJIbHUKA U Tpalleluu, HIPUMCHAThL UX CBOICTBa IIpu

peICHUH IT'COMCTPUYCCKHUX 3a1a4.

— Ilonb3oBarbcs Teopemoit Paneca U TEOPEMON O IPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS
peleHMsl TPaKTUYECKUX 3ajay.

— HpI/IMeHHTB IIPpU3HAKH HO,I[O6I/I$I TPEYTrOJIbHUKOB B PECHICHUU I'COMCTPUUCCKHUX 3a1a4.
— Iloap3oBaTbes TeopeMoﬁ HHQ)aropa JJI pCIICHUA T'COMETPUYCCKHUX U IMMPAKTUYCCKUX 3aJ[a4.

— CTpOI/ITB MaTEeMAaTUYCCKYIO MOJCIIb B IIPAKTHYCCKUX 3a/ladaXx, CaAMOCTOATCIBHO ACJIATh I-Ie]f)Té)K U Ha
XOOAUThb COOTBETCTBYIOIINC JJIMHBI.

— BJ'IaI[eTB MOHATHUAMU CUHYCA, KOCUHYCA U TAHI'CHCA OCTPOTO yIjia IPAMOYTOJIBHOT'O TPEYTr'OJIbHUKA.
— Ilonp30BaThCs STUMH HOHITHS MU IJId pEIICHUA TPAaKTUYCCKUX 3a/iay.

— Brruncnare (pa3nuyHbIMU CIOCO0AaMH) TUIOIIA(b TPEYTOJIbHHUKA U MJIOMAAU MHOTOYTOJIBHBIX (GUTYD
(mONB3yACh, e HEOOX0IUMO, KABKYISTOPOM).

— IIpuMeHATh NOJy4EHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

— Buianets NOHATHSIMU BIMCAHHOTO U IIEHTPAJIBLHOIO YIJIa, HCHOJIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriiax Mexay XopJaMu (CEKYIUMU) U YTIJIe MEeX/y KacaTeIbHON M XOPI0H TIPH pelieHUur
F€OMETPUYECKUX 3a]1a4.

— BJ'Ia}IeTB IIOHSATUEM OIITMCAHHOI'O I-IeTI)Ipéxyl"OJ'II)HI/IKa, IPUMCHSTH CBOMCTBA OITMCAaHHOT'O

YeTBIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

— HpI/IMeHHTL MMOJIYYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTH MATCMATUYCCKUEC MOJCIIN JJId 3a/1a4
peaHBHOfI KU3HHU U IPOBOAUTE COOTBECTCTBYIOIIUEC BBIYUCIICHUA C IPUMCHCHHUEM HO}IO6I/I${ n

TPUTOHOMETPHH (IOJIB3YSACH, IJIe HEOOXOAUMO, KAIbKYISITOPOM).

9 KUIACC

— 3HaTh TPUTOHOMETPUUECKUE (PYHKIIUHU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOLIbIO pa3IMYHbIE
3JIEMEHTHI NIPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSMOYTOJIbHBIX TPEYroJbHUKOBY). Haxomuts (¢

MOMOIIBIO KaJIbKYJISITOPA) JUTMHBI U YTJIBI JJ1s1 HETaOJIMYHbBIX 3HAUCHUH.

— Iloap3oBaThCs (I)OpMyJIaMI/I MNpUBCACHUA U OCHOBHBIM TPUT'OHOMCTPUUCCKHUM TOXIACCTBOM JJIA



HaXO0XICHUA COOTHOIIICHUH MCKAY TPUTOHOMCTPUUCCKUMU BCIIMYNHAMMU.

— MHcnonp30BaTh TEOpEMBI CUHYCOB M KOCUHYCOB JUISl HAXO0KJIEHUS Pa3/IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

MPUMEHSATH UX IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.
— Bnaners noHsTHSIME TTPE0Opa30BaHus 000, COOTBETCTBEHHBIX AJIEMEHTOB MOJA00HBIX (puryp.

— Ilonp30BaThCst CBOMCTBAMHU TOJOOMS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTBYTIIBI Y TOJOOHBIX Guryp. [TpuMeHsaTH

CBOICTBa 1M0A00MS B MPAKTUYECKUX 3a/1adax.
— VYMeTh NPUBOAUTH IPUMEPHI TOJOOHBIX (DUTYP B OKPYXKAIOIIEM MUPE.
— Ilonb30BaTbcs TeOpeMaMu O MIPOU3BEIEHUN OTPE3KOB XOP/, O MPOU3BEACHUN OTPE3KOB CEKYIINX, OKBaJpaTe KacaTebHOM.

— Ilonp3oBaTbCcs BCKTOpaMH, IIOHUMATb UX FCOMeTpI/I‘ICCKI/Iﬁ u q)HSquCKI/Iﬁ CMBICJI, IPUMCHATD UX BPCIICHUH I'COMCTPUIYCCKHUX U (1)1/131/1qec1<nx
3aaa4.

— IIpuMeHATH CKanspHOE IPOU3BEICHNUE BEKTOPOB Il HAXOKAEHUS JUIMH U YTJIOB.
— Ilonp30BaThCs METOIOM KOOPJAMHAT HA IIJIOCKOCTH, IPUMEHATH €0 B PEIICHUHA F€OMETPUYECKUX UIPAKTUYECKUX 3a1a4.

— BJIaIleTI) IMOHATHUAMHU IIPABUJIIBHOI'O MHOT'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI AYTHOKPYKHOCTHU U pazmaHHoﬁ MCPHI yIjia,
YMETH BbIYUCIIATD IUIOINAAb Kpyra U €ro yacTeu.

— IIpuMeHATH MOIy4YEeHHBIE YMEHUS B IPAKTUYECKUX 3a7a4dax.
— HaxoauTh ocu (MM HEHTPBI) CUMMETPUU QUTYP, TPUMEHSTH JBUKEHHS IJIOCKOCTU B IPOCTEUIINX CITydasiX.

— HpI/IMerlTB MOJIYYCHHBIC 3HAHUA HAa IPAKTUKE — CTPOUTH MAaTEMATUICCKHUEC MOOCIIN JIJIA 3az[aqpeaan0171 JKM3HU U TPOBOANTH

COOTBETCTBYIOIIME BBIUMCIICHUSI C TPUMEHEHHEM N0JI00MS U TPUTOHOMETPUUYECKUX PYHKIMH (TIOJIB3YSCh, I1le HE0OX0AUMO, KAJIbKYJISITOPOM).






HaumeHnoBaHue pa3/ieJioB U TeM IPOrPaMMBbI

KosmmuecTBO yacoB

AuexTponnble (uudpoBbIe) 00pazoBaTeIbHbIE

n/n pecypcesl

BCEro | KOHTPOJILHBIE NpaKTHYeCKHe

padoThbI padoTsl

Pa3pen 1. Ilpocreiimue reomerpuyeckne purypel u ux coiicrea. 3MepeHne reomeTpu4ecKux BeJIMYUH.
1.1. | Ipocreiimme reoMeTpuIeCcKrue 0ObEKThI TOUKH MPSMbIE, JIy4YH U YIIIbl, MHOTOYTOJILHUK, JIOMaHasl. 3 0 0 https://resh.edu.ru/
1.2. | CmexHble U BEpTUKAIBHBIC YIJIBI. 3 0 0 https://resh.edu.ru/
1.3. | PaGora ¢ npoCTEeHIIMMI YEPTSIKAMH. 3 0 0 https://resh.edu.ru/
1.4. | V3mepenue IMHEHHBIX U YIIIOBBIX BEJIMYNH, BEIYUCIICHHE OTPE3KOB U YIJIOB. 2 1 0 https://resh.edu.ru/
1.5. | Ilepumerp u ruiomaas GUryp, COCTaBICHHbIX U3 IPSIMOYTOJIBHUKOB. 3 1 0 https://resh.edu.ru/
Hroro no pazneny: 14
Paznen 2. TpeyrojibHUKH
2.1. | IloHsTHE O PaBHBIX TPEYTOJIBHUKAX M IEPBUYHBIC [IPE/ICTABICHHS O PaBHBIX (KOHIPYIHTHBIX) QUrypax. 1 0 0 https://resh.edu.ru/
2.2. | Tpu npusHaka paBeHCTBA TPEYTOIBHUKOB. 3 0 0 https://resh.edu.ru/
2.3. | Ilpu3Haku paBeHCTBA IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB. 1 0 0 https://resh.edu.ru/
2.4. | CsoiicTBo MeaNaHbI IPSIMOYTOJIBEHOTO TPEYTOIBHHUKA. 2 0 0 https://resh.edu.ru/
2.5. | PaBHOOeapEeHHBIC H PABHOCTOPOHHHE TPEYTOJIbHHUKH. 3 0 0 https://resh.edu.ru/
2.6. | INpusnaxu u cBolCcTBa paBHOOEAPEHHOTO TPEYTOIBHHUKA. 1 0 0 https://resh.edu.ru/
2.7. | TIpoTuB GoJIbILIEH CTOPOHBI TPEYTOJIBHHUKA JISKHUT OOJIBIINIA yroJI. 1 0 0 https://resh.edu.ru/
2.8. [ Ilpocreiimme HepaBeHCTBA B TCOMETPHHL. 1 1 0 https://resh.edu.ru/
2.9. | HepaBeHCTBO TpeyrojibHUKA. 3 0 0 https://resh.edu.ru/
2.10. | HepaBeHCTBO JIOMaHOH. 2 0 0 https://resh.edu.ru/
2.11. | TpstMOyrosbHBIN TPEYrONBHUK C yriioM B 30°. 2 1 0 https://resh.edu.ru/
2.12. | TlepBble MHOHATHS O OKA3aTENLCTBAX B TEOMETPUH 2 0 0 https://resh.edu.ru/
HWroro no pazaeny: 22
Pa3pgea 3. [lapasuienbHble npsiMble, CyMMa YIJIOB TPEYTOJbHUKA
3.1. | [MapauiesnbHbIe OPSIMBIC, UX CBOWCTBA. 2 0 0 https://resh.edu.ru/
3.2. | Iarsnii noctynat EBkimaa. 2 0 0 https://resh.edu.ru/




3.3. | Hakpecr nexariye, COOTBETCTBEHHbIE U OJHOCTOPOHHHE YIIibl (0Opa30BaHHbIE [IPH IEPECEYESHIH MTAapaUIEIIbHBIX IPSIMBIX 2 0 0 https://resh.edu.ru/
CeKyIIeit).
3.4. | IlpusnHax mapajuieabHOCTH IPSIMBIX Y€pPe3 PAaBEHCTBO PACCTOSHHUMN OT TOYEK OAHOM IPSIMOM 10 BTOPOH IPSIMOIA. 2 0 0 https://resh.edu.ru/
3.5. | Cymma yriioB TpeyrojibHHKa i MHOIOYTOJIbHHKA. 3 1 0 https://resh.edu.ru/
3.6. | BHemHue yrisl TpeyroyibHUKA 3 0 0 https://resh.edu.ru/
Hroro no pazzaeny: 14
Paznen 4. Okpy:kHOCTH M KpyT. ['eoMeTpHyecKHe NOCTPOEH s
4.1. | OKpy»KHOCTb, XOp/Ibl U JUAMETPBI, KX CBOHCTBA. 1 0 0 https://resh.edu.ru/
4.2. | KacatenbHast K OKpYKHOCTH. 1 0 0 https://resh.edu.ru/
4.3. | OKpy»KHOCTb, BIIHCAHHAs B YrOJI. 2 1 0 https://resh.edu.ru/
4.4. | Tonstie o 'MT, nmpuMeHeHHe B 3a1a4ax. 1 0 0 https://resh.edu.ru/
4.5. | buccekTpuca 1 cepeIMHHBIN NEPIEHUKYIISIP KaK TeOMETPHUECKHUE MECTA TOUEK. 1 0 0 https://resh.edu.ru/
4.6. | OKpy>XHOCTB, OITHCAHHAsI OKOJIO TPEYTOJIbHHKA. 1 0 0 https://resh.edu.ru/
4.7. | BrcaHHasi B TpeyrojbHUK OKPYKHOCTb. 3 0 0 https://resh.edu.ru/
4.8. | Ilpocreiimure 3a1a4u Ha HOCTPOCHHE. 4 1 0 https://resh.edu.ru/
Hroro no pazneny: 14
Paznen 5. IloBTOpenue u 06001 eHNe 3HAHUI.
5.1. | IoBropeHue 1 0000LICHNE OCHOBHBIX MOHATHI U METOIOB Kypca 7 Kiiacca. 4 0 0 https://resh.edu.ru/
Hroro no pazgemny: 4
OBIIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME 68 7 0
8 Kuace
Ne | HammenoBaHMe pa3/ies10B H TeM HPOrPaMMBbI KosmmyecTBo yacoB JsiekTpoHHbIe (U POBBIE) 006pa3oBaTeIbHbIE
n/n pecypcsl
BCEro | KOHTpPOJILHBIE NMpaKkTHYeCKHe
padoThI padoThI
Pa3znen 1. YeThIpéxyrobHHKH
1.1. | Mapamrenorpamm, ero NpU3HaKKU U CBOMCTBA. 2 0 0 https://resh.edu.ru/
1.2. | YacrHsle city4au napajuienorpaMMoB (IPsIMOYTOJIbHUK, pOMO, KBaipaT), MX MTPU3HAKH HCBOMCTBA. 2 1 0 https://resh.edu.ru/
1.3. | Tpameuwust. 2 0 0 https://resh.edu.ru/
1.4. | PaBHOGOKAS M IIPSIMOYTOJIbHASI TPATICIIHH. 2 0 0 https://resh.edu.ru/




1.5. | YaBoenue MeuaHsbl.

https://resh.edu.ru/

1.6. | LlenTpanbHas CHMMETPHsI 2 https://resh.edu.ru/
Hroro no pazaeny 12

Paznen 2. Teopema dajieca U TeopeMa 0 NPONOPIHOHATLHBIX 0TPe3KaX, HOJ00HbIE TPEYroJbHUKH

2.1. | Teopema @aiieca U TeOpeMa O MPOIOPIHOHATBHBIX OTPE3KaX. 2 https://resh.edu.ru/
2.2. | CpenHsist IMHHS TPEYTOJIBHUKA. 1 https://resh.edu.ru/
2.3. | Tpaneuwst, e€ cpeausist JIHHMUS. 2 https://resh.edu.ru/
2.4. | IIponopunoHanbHbIE OTPE3KH, HOCTPOCHHUE YETBEPTOTO MPOMOPIIHOHAIBHOTO OTPE3KA. 2 https://resh.edu.ru/
2.5.. | CpoiicTBa LIeHTpa Macc B TPEYTr OJIbHUKE. 2 https://resh.edu.ru/
2.6. | IlomoGHbIE TPEYTOIBHUKHL. 2 https://resh.edu.ru/
2.7. | Tpu npu3sHaKa mo00us TPEyroJIbHUKOB. 2 https://resh.edu.ru/
2.8. | IlpakTHdecKoe IPUMEHCHHE 2 https://resh.edu.ru/
Hroro no pazneny: 15

Paspen 3. Ilnomans. HaxoskieHue niiomazieii TpeyroJbHHKOB U MHOTOYToJbHBIX ¢uryp. Iliomann noaodusix puryp

3.1. | Tonsitie 06 001 TEOPHH TUIOLIA/H. 1 https://resh.edu.ru/
3.2. | ®opmynbl Ui VIO TPEYToIbHIKA, apajliesiorpamMMa 1 https://resh.edu.ru/
3.3. | OrHoweHHe WIONAeH TPEYTOJIbHUKOB C OOLIMM OCHOBAaHHEM HJIH OOLIEH BHICOTOM. 2 https://resh.edu.ru/
3.4. | Beruncienue IWIomanei cIoXHbIX GUIyp depe3 pasOHeHne Ha 9aCTH U JOCTPOCHHE. 2 https://resh.edu.ru/
3.5. | Tlnowwaau Gpuryp Ha KieT4aToii Gymare. 2 https://resh.edu.ru/
3.6. | Ilnomaau mogoOHBIX Guryp. 1 https://resh.edu.ru/
3.7. | Boluncnenue miomanei. 2 https://resh.edu.ru/
3.8. | 3agauu ¢ MPaKTUYECKUM COJCPIKAHUEM. 2 https://resh.edu.ru/
3.9. | Pemenue 3a1a4 ¢ HOMOLIbIO METOAA BCIIOMOTaTEIbHOM IIOIAAA 1 https://resh.edu.ru/
Wroro no pazgemny: 14

Pa3nen 4. Teopema I[Indaropa n Hayana TPUrOHOMETPHH




4.1. | Teopema ITudaropa, e€ 10Ka3aTesbCTBO U IPUMEHEHHE. 2 0 1 https://resh.edu.ru/
4.2. | O6parnast reopema ITugaropa. 2 0 0 https://resh.edu.ru/
4.3. | Ompenenenne TpUroHOMETpUIECKUX (PyHKIHIL OCTPOrO YIia, TPHTOHOMETPHIECCKHUE COOTHOIICHHUS B IIPSIMO YTOIBHOM 2 0 0 https://resh.edu.ru/
TPEYroIbHUKE.
4.4. | OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. 2 0 0 https://resh.edu.ru/
4.5. | CooTHOLICHUS MEKY CTOPOHAMH B NPSIMOYTOJIBHBIX TPEYrOJIbHHUKAX C yrnamu B 45° u 45°; 30° n 60° 2 1 0 https://resh.edu.ru/
Wroro no pazzaeny: 10
Paznen 5. Yribl B OKpY:KHOCTH. BnicaHHbie 1 onucaHHbIe YeThIpexyrojabpnukn. KacareabHbie k okpy:knocTH. Kacanue okpys:kHoCTH.
5.1. | BriucaHHbIe ¥ IEHTPAJIbHbIC YIJIbI, 2 0 0 https://resh.edu.ru/
YTOJ MEXTy KacaTeJIbHON U XOP/I0ii.
5.2. | Yrusl MexX Iy XOpAaMH U CEKYIIHMH. 2 1 0 https://resh.edu.ru/
5.3. | BrrcaHHbIe ¥ ONMCAHHbBIC YETHIPEXYTOJIbHUKH, UX IPU3HAKH U CBOWCTBA. 3 0 0 https://resh.edu.ru/
5.4. | IlpuMeHeHHE JTHX CBOICTB MPH PEIICHHH [€OMETPHICCKHX 3a7ad. 2 0 1 https://resh.edu.ru/
5.5. | B3auMHOe pacriosioKeHHe JABYX OKPYKHOCTEH. 2 0 0 https://resh.edu.ru/
5.6. | Kacanmne okpy)KHOCTCI. 2 0 0 https://resh.edu.ru/
HWroro no pazaeny: 13
Paznen 6. [ToBTopenne, 06001menne 3HAHMIA.
6.1. | TIoBTOpEHHE OCHOBHBIX ITOHSTHIA K METO/IOB KypcoB 7 1 8 KIIacCoB, 00001ICHNE 3HAHUIA. 4 1 2 https://resh.edu.ru/
Hroro o pasneiy: 4
OBIIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME 68 6 7
9  kjaace
Ne HaumeHoBaHMe pa31e10B M TeM NPOTrPaMMbI KoanuectBo yaco JyeKTpoHHBIE (I (PPOBHIE) 00pa3oBaTeJbHbIE
n/n pecypcsl
BCEro | KOHTPO/ILHbBIE NpaKTHYeCKHe
padoTbI padoThbI
Pasznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. Pelrenne TpeyrosHHKOB.
1.1. | Onpenenenne TpuroHoMeTpuyeckux (GyHkumii yrios ot 0° xo 180°. 2 0 0 https://resh.edu.ru/
1.2. | KocuHyc U CHHYC IIPSIMOr0O U TYIIOrO yTiia. 3 1 0 https://resh.edu.ru/ https://oge.sdamgia.ru/
1.3. | Teopema kocunycoB. (OG00LIIEHHAsT) TeOpeMa CHHYCOB (C PaZnyCOM OINIMCAHHON OKPY>KHOCTH). 2 0 0 https://resh.edu.ru/




1.4. | HaxoxjaeHue JUIMH CTOPOH U BEJHYHH yIJIOB TPEYTrOJBHHKOB.

https://resh.edu.ru/

1.5. | ®opmyna miomaam TpeyrojibHUKA Yepes JBE CTOPOHbBI M YToJl MEKIY HUMH. 2 https://resh.edu.ru/

1.6. | ®opmyna miIomaaM 4eTHIPEXYTOIbHNKA Yepe3 €ro AUArOHAIN U YTOl MEKIY HUMH. 3 https://resh.edu.ru/

1.7. | Ilpaktryeckoe NpUMEHEHHE JOKA3aHHBIX TEOPEM 2 https://resh.edu.ru/

Hroro no pazaeny 16

Paznen 2. IlIpeoGpasoBanue moao6usi. MeTpuueckue COOTHOMIECHHS! B OKPYKHOCTH

2.1. | TlonsTue o mpeoOpa3oBaHUK MOAOOUSI. 1 https://resh.edu.ru/

2.2. | CooTBETCTBEHHBIE DIIEMEHTBI OAOOHBIX GUryp. 2 https://resh.edu.ru/

2.3. | Teopema o mpou3BeaCHNH OTPE3KOB XOPJ, TEOPEMa O IIPOU3BEIACHHI OTPE3KOB CEKYIIHX, TCOPEMa O KBaapaTe 3 https://resh.edu.ru/
KacaTeJIbHOM.

2.4. | IlpuMeHeHHE B PEIICHUH MEOMETPHYSCKUX 3a/1a4 4 https://resh.edu.ru/

Wroro o pazaeny 10

Pa3znen 3. Bektopst

3.1. | OmpenerneHue BEKTOPOB, CIOKEHHUE H PA3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO. 1 https://resh.edu.ru/

3.2. | ®usnyecKuii 1 reOMETPUIECKHUI CMBICII BEKTOPOB. 1 https://resh.edu.ru/

3.3. | PasnoxeHue BEKTOpa I10 ABYM HEKOJUTMHEAPHBIM BEKTOPAM. 2 https://resh.edu.ru/

3.4. | KoopauHaThl BEKTOpa. 2 https://resh.edu.ru/

3.5. | CkamsipHoe mponsBezieHIE BEKTOPOB, €r0 IPHUMEHEHHUE TSl HAXOJKICHHS JUTHH U YTJIOB. 2 https://resh.edu.ru/

3.6. | Peruenue 3aa4 ¢ HOMOLIBIO BEKTOPOB. 2 https://resh.edu.ru/

3.7. | IlpumeneHue BeKTOPOB [UIsl pEILICHHUS 33124 KHHEMATHKU H MEXaHHKH 2 https://resh.edu.ru/

HWroro no pazaeny: 12

Pazpen 4. lekapToBbI KOOPAMHATHI HA IIOCKOCTH

4.1. | [dexapTroBbl KOOPAMHATHI TOYCK HA IIJIOCKOCTH. 1 https://resh.edu.ru/

4.2. | YpaBHeHHE NPSIMOIL. 2 https://resh.edu.ru/

4.3. | YrioBoii koaGdpuumeHT, TaHreHe yria HakJIoHa, TapaJuIe/IbHBIC U ISPICH MKYJISPHBIC TPSIMBbIE. 1 https://oge.sdamgia.ru/

4.4. | YpaBHEeHHE OKPYKHOCTH. 2 https://oge.sdamgia.ru/

4.5. | HaxoxeHue KOOPAMHAT TOUEK MEPECEeUCHUS OKPYKHOCTH H MPSMOIA. 1 https://resh.edu.ru/

4.6. | Metox KoOpAMHAT IPH PELICHUH FEOMETPUYECKUX 3a/1a4. 1 https://oge.sdamgia.ru/

4.7. | Hcnonp3oBanue MeTo1a KOOPIMHAT B IPAKTHYECKHX 3a1a9aX 1 https://resh.edu.ru/

Wroro mo paszeiny: 9




Paznen S. IIpaBuiibHbIe MHOTOYTO/IbHUKH. [|JTHHA OKPYKHOCTH U ILI0IIAAbL KPyra. Boruncienue niomanei

5.1 HpaBI/IHbHLIC MHOT'OYT'OJIbHUKH, BBIYUCIICHUE UX DJICMCHTOB.

https://resh.edu.ru/

5.2. | Yucno p 1 [yInHA OKPY>KHOCTH.

https://oge.sdamgia.ru/

5.3. | JlnmMHa gyrH OKPYKHOCTH.

https://resh.edu.ru/

5.4. | Pagnannas mMepa yria.

https://resh.edu.ru/

5.5. | Ilnomanak Kpyra u €ro 2JJeMeHTOB
(CeKTOpa U CErMEHTA).

https://resh.edu.ru/

5.6. | Bbruncnenue miomazieit Guryp BKIIOYAIONMIMNX SJIEMEHTbBI KPyTa.

https://oge.sdamgia.ru/

Hroro no pazgeny:

Pasnen 6. /IBUKEHHUS IJIOCKOCTH

6.1. | IMoHsTHE O ABMIKEHUH INIOCKOCTH.

https://resh.edu.ru/

6.2. | IlapamnenbHblii NEPEeHOC, HOBOPOT U CHMMETPHSL.

https://oge.sdamgia.ru/

6.3. | Ocu 1 HEHTPbI CAMMETPHH.

https://resh.edu.ru/

6.4. | Ilpocreiime NpUMEHEHHs B PEILICHUHN 3a/1a4.

https://resh.edu.ru/

Hroro no pazgeny:

Pa3nen 7. IloBTOpenue, 000011eHNE, CHCTEMATH3AIUS 3HAHU I

7.1. | TloBTOpEeHHE OCHOBHBIX MOHSTHH M METOOB KypcoB 7—9 Ki1accoB, 0000IIEHNE U CHCTEeMATH3ALMs 3HAHUI.

https://resh.edu.ru/

7.2. | Tlpocreiinme reoMeTpuueckre GUrypbl 1 KX CBOWCTBA.

https://resh.edu.ru/

7.3. | V3mepeHne reoMeTprueCKIX BETHYHH.

https://resh.edu.ru/

7.4. | TpeyroabHUKH.

https://oge.sdamgia.ru/

7.5. | TlapansesbHble U MEPICHUKYJISIPHBIC IIPSIMBIE.

https://resh.edu.ru/

7.6. | OKpY>KHOCTb M KPYT.

https://oge.sdamgia.ru/

7.7. | TeomeTpryecKue NOCTPOCHHUS.

https://resh.edu.ru/

7.8. Ve B OKPYKHOCTH. BrivcanHble 1 onMcaHHbIe OKPYKHOCTH MHOT'OYT'OJIBHUKOB.

https://oge.sdamgia.ru/

7.9. | Tlpsimasi U OKPYKHOCTb.

https://resh.edu.ru/

7.10. quB]péXyFOHBHHKI/I. Briucannblie u onrcanHbie YCTBIPEXYT OJIbHUKH.

https://oge.sdamgia.ru/

7.11. | Teopema ITudaropa u Havama TPUrOHOMETPHUH. PerieHre 00X TPEYroIbHUKOB.

https://oge.sdamgia.ru/

7.12. | IpaBmibHBIC MHOTOYTOJBHHKH.

https://oge.sdamgia.ru/




7.13. | TIpeoGpa3zoBaHusi TNIOCKOCTH. 1 https://resh.edu.ru/
7.14. | OBuxenus. Ilogobue. Cummerpust. 1 https://resh.edu.ru/
7.15. | Tlnowank. Berancienue miomaei. [lnomaam moJooHbIX Guryp. 1 https://oge.sdamgia.ru/
7.16. | lekapTOBBI KOOPAMHATHI HA TNIOCKOCTH. 1 https://resh.edu.ru/
7.17. | BeKkTopbl Ha IIIOCKOCTH 1 https://resh.edu.ru/
Hroro no pasneiy: 7

OBLIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 68




OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA7 KJIACC

MakaperaeB FO.H., Munaiok H.I'., HemkoB K.W. u apyrue; nox penakiueit TensikoBekoro C.A., Anredpa, 7kinace, AKITMOHEpHOE 0OIIECTBO
"U3narensctBo "lIpocBemienue";
BBenure cBoil BapuaHT:

8 KJIACC

Makapspiues FO.H., Muniok H.I'., Hemikos K.W. u apyrue; nox penakuueit Tensikosckoro C.A., Anredpa, 8kiiacc, AKIIMOHEPHOE OOLIECTBO
«M3natensctBo «lIpocsemenue» ;
Beenure cBoil BapuaHT:

9 KJIACC

MakaperueB FO.H., Munatok H.I'., Hemko K.M. u npyrue; nox penakuueit Tenskosckoro C.A., Anredpa, 9kinace, AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBenienue» ;
Beenure cBoil BapuaHT:
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