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INOACHUTEJIBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA "MATEMATHUKA"

Pabouyas mporpaMma mo marematuke A oOydaromuxcs 5-9 kimaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO rocy4apCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOI'O 00I11€T0 00pa3oBaHUsI €
yu4€TOM U COBPEMEHHBIX MHPOBBIX TpPEOOBAaHHUM, MNPEABABISIEMbIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, W TPAJAUIHMA POCCUUCKOTO OOpa3oBaHMs, KOTOPhIE OOECIEYUBAIOT OBJIAJICHUE
KJIIOYEBBIMM KOMIIETEHIUSMH, COCTAaBIISIIOIIMMH OCHOBY JUIsl HENPEphIBHOIO OOpa30BaHUS H
CaMOpPa3BHUTHS, a TaKXKe IIEIOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO M II03HABATEIHHOTO
pa3BuTHs oOydatonuxcs. B paboueit mporpaMMe y4TeHsl ueu 1 nonoxenus Konuenmuuu pa3Butus
MaTeMaTu4eckoro oopaszoBanus B Poccuiickoit @enepanmu. B smoxy mudpoBoit Tpanchopmanun
BCceX cdep 4YeNoBEUeCKOW JeATeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4eJI0BeKOM 0e3 6a30BOi MaTeMaTHUECKOM MMOATOTOBKH. YKe B IIKOJIE MATEMATHKA CITY>KUT OTIOPHBIM
MPEIMETOM JAJIS W3Y4EHUS CMEXHBIX JUCLHUIUIMH, a IMOCJE MIKOJbl PeaJbHOM HEO0O0XOAMMOCTBIO
CTaHOBHUTCS  HENpEephIBHOE  OOpa3oBaHWe, 4YTO  TpeOyeT  MOJHOLEHHOW  0a30BOM
00111€00pa30BaTEIbHOM MOATOTOBKH, B TOM YHUCIIE U MATEMAaTHYECKOIL.

Oto 0O0yCclIOBIEHO TEM, YTO B HAIIM JHH pPAacTéT 4YUCIO TPOPECCHd, CBS3aHHBIX C
HEMOCPEJCTBEHHbIM INPUMEHEHHEM MaTeMaTUKU: U B cdepe SKOHOMHUKH, MU B Ou3Hece, U B
TEXHOJIOTHUECKUX 00JacTAX, U 1aXKe B TyMaHUTapHBIX chepax. Takum oO6pa3zoM, KpyT MIKOJTHHUKOB,
JUI KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMBIM MPEIMETOM, PaCIIupPsIETCs.

[TpakTdeckass TOJE3HOCTh MaTeMaTHKH OOYCIIOBJIEHAa TeM, 4YTO €€ MPeIMETOM  SBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIllero MHUpPA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJIUYECTBEHHBIE
OTHOIIEHHS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OMBITE, IO JOCTATOYHO CIOXKHBIX,
HEOOXOIUMBIX JUIsl pa3BUTHs HAay4yHBIX U NPUKIAAHBIX HJel. be3 KOHKpPEeTHhIX MaTeMaTHYeCKUX
3HAHWH 3aTPyTHEHO TOHUMaHKE MIPUHITUIIOB YCTPONUCTBA U UCIIOJIB30BAHUS COBPEMEHHOMN TEXHHKH,
BOCIIPHUSITUE M HMHTEPIpETalus pa3HOOOpa3HOW COLUATbHONW, SKOHOMHUYECKOH, MOIMTHYECKOMN
nHpopmanuu, MaaodpeKTUBHA TOBCETHEBHAS MPAKTUYECKAs eI TeIbHOCTh. KaXkIoMy UellOBEKyY B
CBOEH JKU3HU MPUXOJUTCS BBIOJIHATH PACYETHl M COCTABIIATh AJITOPUTMBI, HAXOAUTh U MPUMEHATh
(dbopMyIIBI, BIAAETh TPAKTHIECKUMHU MPHUEMAMU T€OMETPUIECKIX U3MEPEHHUH U TIOCTPOCHUH, YUTATh
nHGOpMalLMIO, TPEACTABICHHYIO B BHJE TaONUL, JuarpaMM U Tpa(uKoOB, KUThb B YCJIOBHUSX
HEeoMNpeAeNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OAHOBPEMEHHO C pacuIMpeHHeM cdep NMPUMEHEHUS] MaTEMAaTUKHA B COBPEMEHHOM OOIECTBE BCE
0oJiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUN CTUJIh MBIIUICHUS, TPOSBIISIOMINIACS B ONPeAeIEHHBIX
YMCTBEHHBIX HaBblKax. B mporecce u3yuyeHMs MaTeMAaTUKH B apceHal NPUEMOB M METOJOB
MBIIIUIEHUS YEJIOBEKa €CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCS MHAYKLUS M AeTyKIHs, 0000IIeHue u
KOHKPETH3allisi, aHajlu3 M CHHTE3, KJIacCUpUKalusg M CUCTeMaTH3alus, aOCTparupoBaHUE U
a"asnorust. OObEKTH MaTEMAaTHUECKUX YMO3AKIIOUSHHH, TPaBHUiIa MX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKUX IOCTPOEHHH, CHOCOOCTBYIOT BBIPaOOTKE yMEHHs (OpMyJIHUpoOBaTh,
00OCHOBBIBATh M JIOKA3bIBATh CYXKJIEHHs, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE MBIILIeHHE. Bemymas
POJIb MPUHAUIEKUT MaTeMaTUKe U B (POPMHUPOBAHUM AJTOPUTMHUUECKON KOMIOHEHTH! MBILUICHUS U
BOCIIUTAHUM YMEHUH JEWCTBOBATH MO 3a/JlaHHBIM AJITOPHUTMaM, COBEPIICHCTBOBATh M3BECTHBHIC U
KOHCTPYHpPOBaTh HOBbIE. B mpolecce perieHns 3a1a4 — OCHOBOW y4eOHOMH e TeIbHOCTH Ha ypoKax
MaTeMaTHUKH — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKJIAIHAS CTOPOHBI MBIIIUICHUSI.

OO0yueHue mMaTeMaTHKe Ja€T BO3MOXKHOCTh pa3BUBaTh y 00yYaromuXcs TOUHYIO, PAllMOHAIBHYIO
1 MH(OPMATHBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOIXOMASIINE S3bIKOBBIE, CUMBOJIHMUYECKUE,
rpaduyeckue cpeicTBa s BBIPAXKEHUS CYKACHUIN U HAIJISIIHOTO UX MPEJCTaBICHMUS.

Heo06XxonuMbpIM KOMITIOHEHTOM OOIIel KyJIbTYphl B COBPEMEHHOM TOJKOBAaHHMHU SBIISIETCS 00IIee
3HAaKOMCTBO C METOJAaMHU IO3HAHUS JEHCTBUTENBHOCTH, MPEACTaBIEHUE O MpEeaMeTe U MeToJax
MaTeMaTUK{, HMX OTJIMYHA OT METOJOB JPYTUX €CTECTBEHHBIX M T'yMaHHTAapHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUs MaTeMaTHKHU Ui pelleHHs HAay4HbIX W MPHUKIAAHBIX 3a1ad. Takum
o0pa3om, MareMaTHUecKoe 0O0pa3oBaHHE BHOCHT CBOM BKJIaA B (popMupoBaHHE OOIIEH KyJIbTYpHI
YeJI0BEKA.



N3yueHne MaTeMaTHKH TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa, TOHUMAaHHIO
KpacoTbl M U3AIIECTBA MaTEeMaTHYECKUX PACCYKJEHUH, BOCIPUSATHIO TE€OMETPHUUECKUX (HopM,
YCBOEHHUIO UJIEM CHMMETPHH.

HEJIN U3YUYEHUSA YYEBHOTI'O KYPCA

[TpropuTeTHBIMU 1IENIIMU 00YUEHUSI MaTeMaTHKe B 5-6 Kilaccax sIBJISIOTCS:

e IpOAOIKEeHNE (OPMUPOBAHMSI OCHOBHBIX MaTEMAaTHUYECKUX MOHITUN (YHUCII0, BEIHUNHA,
reomMeTpuueckas Gpurypa), ooecreqrBaronuX NpeeMCTBEHHOCTD U MEPCIIEKTUBHOCTD
MaTeMaTHYeCKOro oOpa3oBaHus 00yUarOUINXCs;

e Pa3BUTHE MHTEIJIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEN 00yUaromuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUI, HHTEpECa K U3YUEHHIO
MaTEMaTHKH;

e IOJIBEJICHNE 00YyYarOIIMXCs Ha IOCTYITHOM JUUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEMaTHKHU U OKPYIKAIOLLETO MUPA;

e hopMupoBaHue (PYHKINOHATLHOM MaTeMaTH4YE€CKON I'PaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTHYeCKUue OOBEKThI B PEaIbHbIX )KU3HEHHBIX CUTYALUSIX, IPUMEHATh OCBOCHHBIE
YMEHHUS JIIs] peLIeHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH
IIOJTyYEHHBIE PE3YJIbTAThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYALIHH.

OcHOBHBIE JMHMM COJAEPKaHHUA Kypca MaTeMaTWKu B 5-6 kiaccax — apudmernyeckas u
reoMeTpHuecKasi, KOTOpble pa3BUBAIOTCS MapajlIeNIbHO, KaXKJas B COOTBETCTBHUHM C COOCTBEHHOMU
JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JPYrOM, a B TECHOM KOHTAKTe U B3aUMOAEHCTBUU. Takxke
B Kypce MPOUCXOANUT 3HAKOMCTBO C AJIEMEHTAMU alNreOpbl U ONMUCATETbHON CTaTUCTHUKH.

N3ydenue apudmeTHuecKoro Marepuaia HauYMHAeTCsl CO CUCTEMAaTU3allMi U Pa3BUTHs 3HAHUH O
HaTypaJIbHBIX 4YMCJIAX, IIOJYYEHHBIX B HaudalbHOM Ikoie. Ilpu STOM coBeplIEHCTBOBaHME
BBIYMCITUTENLHON TEXHUKM M (OPMHUPOBAHME HOBBIX TEOPETHUUYECKUX 3HAHUU COYETaeTcs ¢
pa3BUTHEM BBIYUCIUTEIBHON KYJIBTYpbl, B YAaCTHOCTH C OOydeHHEM HpOCTEHUIIMM NpuémMam
MPUKUAKY U OLIEHKU PE3YJIbTaTOB BHIYUCICHUIA.

Jpyroii KpynHbIi 6JI0K B coiepKaHUM apu(PMeTHUeCKOM TMHUU — 3T0 Jpodu. Hayano nzyuenus
OOBIKHOBEHHBIX U IECATUYHBIX Ip0oOeil OTHECEHO K 5 Kiaccy. DTO MepBbIil 3Tall B OCBOSHUH APOOEi,
KOI'Zla IPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU UJESIMH, NOHATUAMU TeMbI. [Ipu aTOoM paccmoTpenue
OOBIKHOBEHHBIX Jpo0Oell B MOJHOM O0BbEME MPEAIIECTBYET M3YyUEHUIO NECATUYHBIX JApoOeH, 4To
11€J1eC000pa3HO C TOYKU 3PEHUS JIOTHKHU U3JI0KEHHS YMCIOBOM JMHUU, KOTJa MpaBuia IeicTBUH ¢
JECSITUYHBIMU APOOSIMH MOKHO 000CHOBATH YK€ U3BECTHBIMU aJITOPUTMAMHU BBINIOJTHEHUS ACHCTBUIMA
¢ OOBIKHOBEHHBIMH JP00sSMHU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSIMHU PACIIUPUT BO3MOXKHOCTH IS
MMOHUMAaHUS O00YyYaroUIMMHCS MPUKIAAHOTO MPUMEHEHHsS HOBOM 3allUCH NPU H3YUYEHHH JIPYTUX
IIPEIMETOB M IPU NMPAKTUYECKOM HCNOIb30BaHUHU. K 6 Kiaccy OTHECEH BTOPOM 3Tall B U3YYEHHUH
npobeil, rae MPOUCXOJUT COBEPLICHCTBOBAHME HABBHIKOB CpPaBHEHMS M IpeoOpazoBaHusl IpoOeid,
OCBOEHHUE HOBBIX BBIYHUCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUMCIIEHUH, B TOM YHCIIE
3HaYEHUH BbIpaXEHUI, COJIepKaIINX U OOBIKHOBEHHBIE, U JIECSITUUHBIE IPOOH, YCTAHOBJICHHUE CBS3EH
MEX]ly HUIMH, pacCCMOTpeHHe NpUEMOB pelleHus 3a1a4 Ha Jipodu. B Havane 6 kiacca MpOUCXOAUT
3HAKOMCTBO C IOHSTUEM MPOIIEHTA.

OCOOEHHOCTBIO U3yUEHUS MTOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEIN SBISETCS TO, YTO OHU TAKKE
MOTYT paccMaTpUBaThCS B HECKOJIbKO JTamoB. B 6 kiacce B Havane W3Y4YEHHUS TEMBI
«IIonoxuTenpHble W OTPULIATEIBHBIC YMCIA» BbIAEHAETCS noareMa «llemsle ymcima», B paMKax
KOTOpOM 3HAaKOMCTBO C OTPUUATEJIBHBIMM 4YHCIAMU W JEHCTBUSAMH C IIOJIOXKUTEIbHBIMU H
OTPHULATEIILHBIMY YHCIaMH IPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO NMOAX04a. JTO MO3BOJIAET HA
JOCTYITHOM YPOBHE IO3HAKOMHUTh yUaIIUXCS IPAKTUUECKHU CO BCEMH OCHOBHBIMU IOHATUSIMU TEMBI,
B TOM YHCJIE U C IPABUIIAMH 3HAKOB IPH BBIIIOJHEHUU apUPMETUUECKUX TEHCTBHUM.

[Tpu oOyyeHHMH pEIICHHIO TEKCTOBBIX 3a/1ad B 5-6 Kiaccax MCHOJIb3YIOTCS apu(MeTHUECKue
npuémsl pemeHus. TekcToBbIe 3a1aul, pelaeMble IPU 0TPAOOTKE BBIYUCIUTEIBHBIX HABBIKOB B 5-6
KJIaccax, pacCMaTpUBaIOTCA 3a/1a4y CIEYIOIINX BUJOB: 3a/Ja4l Ha IBUKEHHE, HA YaCTH, HA TIOKYIIKH,
Ha paboTy M MPOM3BOAMUTENIBHOCTh, HA INPOLEHTHI, HA OTHOWIEHHA M nponopuuu. Kpome Ttoro,



o0yyaromuyecs 3HaKOMATCS ¢ IpUEMaMH peleHns 3a1a4 NepedopoM BO3ZMOKHBIX BAPHAHTOB, yUaTcs
pabortath ¢ nH(pOpMaILUEH, TPEACTABICHHON B (hOpMe TAOIHI] HIIA TUATPAMM.

B paGoueii mporpamMme mnpeaycMOTpeHO (GOpMHUpOBAaHHE MPOIEAEBTUUYECKUX alre0pandeckux
npenacTaBieHui. bykBa Kak CHMBOJI HEKOTOPOIO 4YHCIa B 3aBUCHUMOCTH OT MaTeMaTHYeCKOIro
KOHTEKCTa BBOJUTCS IOCTENIEHHO. byKBEHHas: CUMBOJIMKA HIMPOKO UCIIONIBb3YETCs IPEKIE BCETO JUIS
3amucy  OOIIMX YTBEPXKACHUW M TpeUIoKeHHH, (GopMya, B YACTHOCTH JUIsl BBIUYMCIICHUSA
reOMETPUUECKUX BEIHYUH, B KAYECTBE «3aMECTHTENSD) YHCIIA.

B kxypce «Marematuku» 5-6 KIaccoB MpeACTaBICHA HArJSAIHAs T€OMETpPHs, HallpaBJI€HHAs Ha
pa3BuTHE OOPa3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAXXEHUS, N300pa3UTENbHBIX YMEHUH.
DTO0 BaXKHBIN 3Tall B U3yUYEHUU F€OMETPUH, KOTOPBIA OCYIIECTBISETCS Ha HATJISHO-IIPAKTHUECKOM
YPOBHE, ONMHpPAETCsl Ha HArJIAIHO-00pa3Hoe MbIlIeHne oOyuaromumxcs. boibmas posib oTBOAUTCS
MIPaKTUYECKOMN J1eATEIbHOCTH, ONbBITY, SKCIEPUMEHTY, MOJeInpoBaHuio. O0yyaroniecst 3HaKOMsTCs
C TEOMETPUYECKUMH (QHUrypaMH Ha IUJIOCKOCTM M B TPOCTPAHCTBE, C MX MNPOCTEUIINMU
KOH(UTYpalusIMH, y4aTcsa u300paxkaTh X Ha HEJIMHOBAHHOW U KJIeT4aToll Oymare, paccMaTpuBaioT
UX IpocTeimue cBoiicTBa. B mpouecce M3yuyeHHs HarisJHOW I'€OMETPUU 3HAHUS, IOJyYEHHBIE
oOy4aromuMucs B HauaabHON MIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MECTO YYEBHOT'O KYPCA B YUEBHOM IIVIAHE

CornacHo yueOHOMY IUIaHy B 5 KJlacce M3ydaeTcsi MHTErpUpPOBAaHHBIN MpenMeT «MaremaTukay,
KOTOpBIM BKJIIOYaeT apU(pMETHYeCKH MaTepual W HaNIAJHYI0 TEOMETpHI0, a TaKxke
MPOIEAEBTUUECKHE CBEACHUS U3 anreOpbl. Y4eOHbIN IUIaH Ha M3y4YeHHE MaTeMaTHKH B 5 Kiacce
OTBOJIUT HE MEeHEee 5 yueOHBIX YacOB B HEJIEINI0, B TEUEHHE KaXJI0T0 roia 00yUeHHs, BCET0 HE MEHee
340 yueOHBIX 4acoB
COAEPKXAHME YYEBHOI'O KYPCA "MATEMATHUKA"

5 KVIACC
HartypajbHble 4HcIa U HYJIb

Harypansaoe uncno. Psg Hatypanpnbeix umcen. Yucno 0. M300pakeHne HaTypajgbHBIX YUCET
TOYKAMHM Ha KOOpAWHATHOW (uncioBoi) mpsmoil. [lo3unmonHas cucreMa cyucieHus. Pumckas
HyMepalusl Kak INpuMep HEMO3UIMOHHOM CHUCTEMbI cuuciieHus. [lecsiTuuHas cucTeMa CUMCIIEHHMS.
CpaBHeHHE HaTypaJlbHBIX YHCEJ, CpaBHEHHE HATYypaJbHBIX 4yHcell ¢ HyléM. CrocoObl CpaBHEHUS.
Oxpyrienue HaTypaiabHbIX yrcel. ClokeHne HaTypalbHbIX YUCEIl; CBOMCTBO HYJIS IIPH CIIOKEHHUU.
Borunranue kak aeiictBue, 0OpaTHOE CIOKEHHIO. Y MHOKEHHE HaTypalbHBIX YHCEN; CBOWCTBA HYIIA
U €IMHUIBl MpU yMHOXeHuH. JleneHue kak jeiicTBue, oOpaTHOE yMHOKe€HHIO. KOMIOHEHTHI
neicTBuif, cBsA3b Mexay HuMH. [IpoBepka pesynapTata apu(METHYECKOTO  JIEUCTBHUSA.
[lepemecTuTenbHOE M COYETATEIBHOE CBOMCTBA  (3aKOHBI) CJIOKEHUS M YMHOXKEHHS,
pacmnpenenuTenbHOe CBOMCTBO (3aKOH) yMHOXeHus. lcnonp3oBanue OykB s 00O3HAUYEHHUS
HEM3BECTHOTO KOMITOHEHTA M 3alMCH CBOMCTB apU(PMETHYECKHX ACUCTBHUM. [lenuTenu m KpaTHbIe
yycla, pa3aokeHue Ha MHOXkuUTenu. [IpocTeie u coctaBHbie yncna. [Ipu3Haku nenumocTtd Ha 2, 5,
10, 3, 9. Jlenenue ¢ ocrarkoMm. CTeneHb ¢ HaTypaJbHBIM MOKa3aTesieM. 3amich YUciia B BUJIE CYMMBI
paspsAHbIX ciaraeMbix. YuciaoBoe BhIpakeHUe. BulumclieHne 3HaUYeHUN UYMCIIOBBIX BBIPAXKEHHI;
MOPSAJIOK BBIMOJHEHUs JeicTBUil. Mcronb3oBaHME MpPU BBIYMCIEHUSX IEPEMECTUTEIBHOTO HU
COUYETATENLHOTO CBOWCTB (3aKOHOB) CJIOKEHHMS W YMHOXKEHHS, DPACIPEAETUTENILHOTO CBOWCTBA
YMHOXEHHUSL.
Apodu

[IpeacraBnenne o npoOU Kak croco0e 3amucu 4YacTH BeIUYUHBI. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHbIE U HempaBUiIbHBIE ApoOu. CMmerianHas ApoOb; MpeICcTaBICHUE CMEIIaHHOW Ipodu B
BUJIE HENpPaBWIbHOM JpoOM M BbIAEIEHUE LENOM 4YacTH 4YHCIa W3 HENpaBWIBHON JpoOu.
N3o0paxkenue apobeil ToukaMu Ha YUCIOBOM mpsiMoil. OCHOBHOE CBOMCTBO JpoOu. CokpalieHue
npobeii. [TpuBenenue apodbu k HOBOMY 3HaMmeHateno. CpaBHeHHE qpooOeid. ClioskeHre U BEIYUTAHHE
npobeil. YMHOXKEHHE U JIeJieHre Ipo0eit; B3auMHO-00paTHbIe qpoou. HaxoxaeHune 4acTu 1eiaoro u
nenoro mo ero yactu. Jlecstuunas 3amuch apobeit. IIpencraBnenue necsTuuHOW ApoOu B BUAE
00BIKHOBeHHOU. M300pakeHHe NECSITHYHBIX APOOEH TOYKaMH Ha 4YUCIOBOM mpsMoin. CpaBHEHHE



JEeCATUYHBIX JApoOeil. Apudmernueckue JeicTBUA C JECATHUYHBIMU JipoOsimu. OKpyrieHue
JECSITUUHBIX APOOEH.
PelieHne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3a7au apudmMeTnyeckuM criocobom. Pemenne norndyeckux 3anad. Pemenue
3aj71a4 epebopoM BceX BOZMOKHBIX BapUaHTOB. Vcrnonb30BaHue pU PELICHNUH 3aj1a4 TaOJIHIL U CXEM.
Pemrenne 3amad, copepXamMx 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYHMHBI: CKOPOCTh, BpEMH,
paccTosiHMe; I1I€Ha, KOJIMYECTBO, CTOMMOCTb. EJMHUIBI HM3MEpeHHus: Macchl, 00bEMa, IICHBI,
paccTosiHus, BPEMEHH, CKOpPOCTH. CBf3b MEXAYy €IMHHMIAMU H3MEPEHHUS KaXJOW BEIUMYHHBI.
Pemenne ocHOBHBIX 3amau Ha ApoOu. IlpencraBneHue AaHHBIX B BUAE TaONMIl, CTOJIOYATHIX
JUarpaMM.
Harusanast reomerpust

Harnsgaele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY, Yrodi,
JIOMaHasi, MHOIOyTOJIbHUK, OKPY>KHOCTb, KpyT. YT0J1. IIpsAMOH, OCTpBIH, TyIIOU U pa3BEPHYTHIN YIIIBL.
JInuHa oTpe3ka, METpUYECKHE €OUHUIbI JUIMHBL. JIMHA JOMaHOW, NMEPUMETP MHOIOYI'OJIbHHKA.
W3mepeHue u mocTpoeHue yrioB ¢ HOMOIIBIO TpaHcnopTupa. Harnsagasle npeactapineHus o purypax
Ha IUIOCKOCTH: MHOTOYTOJIbHMK; HPSIMOYTOJIBHUK, KBaApaT; TPEYrOJbHHUK, O PaBEHCTBE (UIYD.
N3obpaxkenue ¢uryp, B TOM uucie Ha kieryartoil Oymare. Iloctpoenne koHdurypauuit u3 yacren
MIPSIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KjeTyaToi Oymare. Mcrosb30oBaHue CBOICTB CTOPOH U
YTJIOB IPSIMOYTOJIBHUKA, KBagpara. [Inomaas npsiMoyroibHUKa 1 MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 MPSMOYTOJBHUKOB, B TOM 4Hcie (uryp, m3o0pak€HHbIX Ha KieTyaTod Oymare. EnuHuUIb!
u3Mepenus miomany. Harnsaaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPsSMOYTOJIbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuKU. M300paxkeHrne mpocTeinX MHOTOIpaHHUKOB. Pa3BépTku
Kyba u mnapamnenenunena. Co3gaHue Mojened MHOTOTPaHHUKOB (M3 Oymaru, HpPOBOJIOKH,
wiactTuianHa U ap.). OO0bEM NpsIMOYTONBHOrO mapajuienenunena, kKyoa. EauHunbl usmepenus
00BbéMma.
6 KJIACC
HarypaabHble ynciia

Apudmernueckre AeMCTBUSI C MHOTO3HAYHBIMU HaTypaJbHBIMU YHCIaMu. YHCIOBbIE BBIPAXKEHNUS,
MOpSAOK  JeMCTBUHM,  HCMONb30BaHME  CKOOOK.  Mcmosnbp3oBaHume  HpU  BBIUMCIEHUSX
[IEPEMECTUTEIBHOTO U COYETATEIIBHOIO CBOMCTB CIIOKEHMSI M YMHOXXEHHS, PACHPEIETUTEIBHOTO
cBoiicTBa yMHOXeHUs. OKpyIJIEHWE HATypajbHBIX uucen. JlenuTenn U KpaTHbIE YHCIIA;
HanOOIbIINK 00N IeNUTe b U HAUMEHBIIIEee 0011ee KpaTHOE. J[eTMMOCTh CyMMBI U IPOU3BEACHHUS.
[enenue ¢ ocraTkom.
Apodu

OObIKHOBEHHAst JpoOb, OCHOBHOE CBOWCTBO JpoOM, cokpamieHue apoOeil. CpaBHeHHE U
ynopsiiounBanue Jipooeil. Pemenue 3a1ay Ha HaX0XKACHUE YaCTH OT LEJIOT0 U LIEJI0T0 M0 €ro YacTH.
JlpoOHoe uucio Kak pe3yibTat aeneHus. [IpencraBinenne neciTHUHON 1podu B BUIE OOBIKHOBEHHON
IpoOu U BO3MOXKHOCTH IPEJICTaBICHHUsS] OOBIKHOBEHHOW ApoOU B BUE NAeCATHUHOH. JlecsTuuHbIe
IpoOu M MeTpuueckas cucreMa Mep. Apudmeruueckue ICHCTBUS U YHCIOBBIE BBIPAKEHHS C
OOBIKHOBEHHBIMU M JIECATUYHBIMU Jipo0siMu. OtTHomieHue. JleneHuWe B JaHHOM OTHOIICHHU.
Macmtab, npomopuus. Ilpumenenune mnponopumii mnpu pemeHuH 3anad. [loHsTue mnpoueHTa.
Brluncnenue mpoueHTa OT BEIMYMHBI M BEJIMYMHBI 10 €€ NPOLEHTY. BbIpa)keHue MpOLEHTOB
NEeCATUYHBIMU ApoOsimu. PerieHue 3amad Ha NpoOLEHTH. BbIpakeHHE OTHOLICHHS BEJIWYMH B
IIPOLICHTAX.
IToJ10KUTEIbHBIC H OTPHIIATEIbHBIC YHCJIA

[TonoxxurensHble U OTpULATENbHbE yucia. Llensle uyucna. Moaynb uncia, reoMerpudeckas
WHTEpOpeTaus MOIyJis 4Yucia. M300pakeHne dmcen Ha KOOPAMHATHOW TpsiMOi. YUWCIOBBIC
npomexxyTku. CpaBHeHHe uyHcen. ApupMmeTHyecKkue JeHCTBHA C  TOJIOKUTEIBHBIMA U
OTpULIATEIBbHBIMHM 4KciaMu. [IpsMoyronpHas cucreMa KOOPAMHAT Ha ILIOCKOCTH. KoopauHatsl
TOYKM Ha IUIOCKOCTH, abcuucca W opauHara. [locTpoeHume Todek M (QUIyp Ha KOOPIMHATHON
IJIOCKOCTH.
BykBeHHBbIe BbIpakeHHs



[Tpumenenune OyKB Uil 3alUCH MaTeMaTHYECKUX BBIpAKEHUH M mpemnoxeHuil. CBoHcTBa
apudmernyeckux aecTBuil. BykBeHHbIE BBIpRXKEHHS M YHCIOBBIE IOACTaHOBKU. bBykBeHHBIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMITIOHEHTa. DOopMyibl; (hOpMyJIbl TEPUMETPA U TUIOINAAH
MPsIMOYTOJIbHHKA, KBaJpaTa, 00bEMa nmapasienenuneaa u Kkyoa.

PelieHne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a7au apudmMeTndeckuM criocobom. Pemenne norndyeckux 3anad. Pemenue
3ajauy mepedopoM BcCeX BO3MOXKHBIX BapHaHTOB. PeleHue 3agau, copepikaliux 3aBUCHUMOCTH,
CBS3BIBAIOIIMX BEJIUYMHBI: CKOPOCTb, BpPEMsI, pPACCTOSIHUE; I1I€HA, KOJUYECTBO, CTOMMOCTB;
MIPOU3BOIUTENLHOCTh, BpeMs, 00bEM palboTbl. EAMHUIBI H3MepeHHs: MacChl, CTOMMOCTH;
paccTosiHus, BpeMeHH, CKOpOoCcTH. CBA3b MEXIy eAMHHMIAMHU H3MEPEHHs KaXJI0i BEIHYUHBI.
Pemenne 3amad, CBSI3aHHBIX C OTHOLIEHMEM, IPONOPLHMOHAIBHOCTBIO BEJIWYMH, INPOLIEHTAMU;
pelleHrne OCHOBHBIX 33/1a4y Ha ApoOu u mporueHThl. OlleHKa U NPUKUIKA, OKPYIJIEHHE pe3yJibTaTa.
CocraBieHrne OyKBEHHBIX BBIpR)XEHUH MO ycloBHIO 3a1a4d. IIpefcraBieHne JaHHBIX ¢ MOMOILBIO
Tabaun 1 nuarpaMm. CtoaduyaThie IMarpaMMbl: YTEHHE U TOCTpoeHHe. UTeHre KPYTOBbIX AUATPAMM.
HarusaHnast reomerpust

Harnsgaele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY, Yrodi,
JIOMaHasi, MHOTOYI'OJIbHUK, 4YETBIPEXYTOJIIBHUK, TPEYTOJbHUK, OKPYKHOCTb, Kpyr. Bzaumnoe
pacmnojoKeHue IByX MPSMbIX Ha MJIOCKOCTH, MapaljiesibHbIe NpsSIMbIe, EPIEHAUKYIISIPHBIE TPSIMBIE.
W3mepenue pacCTOSAHMNA: MEXAy AByMs TOUKaMH, OT TOUYKHM 1O HPSMOM; JAJMHA MapuipyTa Ha
KBaJIpaTHOM ceTKe. MI3MepeHne U TOCTpOEHHE YIJIOB C TOMONIbIO TpaHCHopTupa. Bumsl
TPEYrOJbHUKOB:  OCTPOYTOJIbHBIH,  NPSMOYTOJIbHBIA,  TYNOYTOJbHBIH;  paBHOOEAPEHHBIMH,
paBHOCTOPOHHUH. YUeThIpEXYTOIbHUK, MPUMEPHl YETHIPEXYTOIbHUKOB. [IpIMOYronbHUK, KBaapart:
UCTOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaineil. M3oOpakeHne reomeTpuueckux (uryp Ha
HEJIMHOBAaHHOM Oymare C MHCIOJIb30BAaHUEM LUPKYJs, JHMHEWKH, YroJIbHHWKA, TPaHCIOPTHpA.
IMoctpoenus Ha xierdaroir Oymare. [lepumerp MHoroyrosbHuka. IloHstue miomanu QuUrypsr;
eAMHULBI KM3MepeHus miomaau. [IpubmkénHoe u3MepeHue Iuomanu QuUryp, B TOM 4YHcCie Ha
KBaJpaTHOU ceTke. [IpubmmkEéHHOe N3MEpeHne AITUHBI OKPY>KHOCTH, ITomaan kpyra. CuMMeTpus:
LIEHTpajbHasi, oceBasi M 3epKanbHasi cummeTpuu. [loctpoenne cummerpudnbsix ¢uryp. Harnsaasie
MIPEJCTaBICHNS O MPOCTPAHCTBEHHBIX (DUTYpax: mapajiesienunes, Kyo, mpusma, nupamusa, KOHyc,
nWIMHIp, map u cdepa. M3o0pakeHue mnpocTpaHcTBeHHbIX ¢uryp. I[lpumepsr pa3BEpTok
MHOTOT'PaHHHUKOB, WJIKHAPA U KoHyca. Co3fjaHne Mojiesiell MpOCTpaHCTBEHHBIX Guryp (u3 Oymarm,
MPOBOJIOKH, TUIACTUIMHA W Jp.). [lonatue o0bEma; enuHunbl u3MepeHus: 00bEMa. OO0BEM
NPSIMOYTOJIBHOTO Mapajuiesenumeaa, Kyoa.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE  pe3yJbTaThl OCBOEHUS TPOrpaMMbl  y4eOHOro mpeamera «MareMmaTtukay
XapaKTEPU3YIOTCA:

IaTpuoTuyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM HHTEpeca K MPOILIOMY M HACTOSLIEMY POCCHMCKOM MaTeMAaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHXKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTHX HAyKaX W MPUKIATHBIX cepax.

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO O00sI3aHHOCTEH TpaKAaHWMHA W pealu3aldyl ero Ipas,
MIPEJICTABJICHHEM O MAaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYP, SIBICHHIA,
MPOIIEAYP TPaKIAAHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K OOCYKJICHHIO dTUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH
Y4EHOTO.

TpynoBoe BociuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIIEHWM TMPaKTUYECKUX 3aJlad MaTeMaTU4YeCKOu
HaIMpaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTeMaTH4YecKoro oOpa3oBaHUS Ha MPOTSHKEHUU BCei
KU3HU JUIS YCIIEITHOW MpOo(ecCHOHAIBHON ACSITENFHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUI;



OCO3HAaHHBIM BBHIOOPOM U MOCTPOCHHEM WHAMBUAYAIBHON TPAEKTOPUU O0O0pa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TIOTPEOHOCTEH.

JcTeTHYecKoe BOCIIMTAHUE:

CIOCOOHOCTBIO K SMOITMOHATBFHOMY M 3CTETHYCCKOMY BOCIIPHUATHIO MAaTEMaTHYCCKHX OOBEKTOB,
3aj/1a4, peleHui, pacCy>KJICHHIA; YMEHUIO BUIETh MaTEMaTHIECKIE 3aKOHOMEPHOCTH B HICKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAIINEH B IEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI M 00IIECTBA, TOHUMaHHEM MaTeMaTHICCKOW HAYKH
Kak cQepbl YEeIOBEUYECKOW MEATENHHOCTH, STaloB €€ pPa3BUTUS M 3HAUYUMOCTH [UIsl Pa3BHTHUA
[UBUJIN3AIIAH; OBJIAJICHHEM SI3BIKOM MAaTEMaTHKH M MAaTeMaTHYCCKOW KYJIbTYPOH KaK CPEICTBOM
MO3HAHUS MHPA; OBJIAJICHUEM MPOCTSUIITIMHU HaBBIKAMH HCCIIEI0OBATEIbCKON AESITEEHOCTH.

du3uyeckoe BoOCNUTaHWE, (opMUpOBaHHE KYJIbTYPbl 310POBbSi W 3MOIHOHAIBLHOIO
Oslaromosy4usi:

TOTOBHOCTBIO TIPHUMEHSATH MAaTeMaTHYCCKUE 3HAHWUS B WHTEPECax CBOCTO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pasa XU3HU (30pOBOE MUTaHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH U OTABIXA,
perymnsipHasi u3uveckass aKTUBHOCTH); C(OPMHUPOBAHHOCTHIO HaBbIKa pe(iIeKCuu, NpU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa APYroro 4eJoBeKa.

IK0JI0rH4ecKoe BOCIIUTAHHE:

OpUEHTaIlel Ha TMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWH [UIs pelleHus 3agad B 00IacTh
COXPAaHHOCTH OKPYXKAIOIIEH Cpeabl, IUIAHHUPOBAHHS TIOCTYIIKOB M OIEHKA WX BO3MOXHBIX
MOCNEACTBUMA JUISI OKPYXKAIOUIeH Cpelbl; OCO3HAHHEM TIJIOOATBHOTO XapaKTepa 3KOJIOTHYECKUX
po0JIeM U TyTeH UX PEIICHHUS.

JInyHOCTHBIE  pe3yJbTaThl, o0ecrmeuynBaOIIMe  aJanTanule  odydyawulerocsi K
U3MEHAIOINMCS YCJIOBUSAM CONMAIBLHON M MPUPOTHOM CpPeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHSX HEOMNPEICIEHHOCTH, TOBBIIMICHUIO YpPOBHS CBOEH
KOMITETCHTHOCTH Yepe3 MPAKTHYSCKYIO JEATCIILHOCTh, B TOM YHCJIE YMEHHE YYUTHCS Yy JPYTHX
JIOJIeH, MpruoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIH U3 OMBITA
ApYTHX;

HEO0O0XO0IMMOCTEI0 B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YuCie GOPMYyIUPOBAThH U, TOHITHS,
TUIOTE3b 00 OOBEKTaX W SBJICHHSX, B TOM YHCJIC PaHEe HEH3BECTHBIX, OCO3HABATH JIC(HUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlUIO, BOCIPHHUMATh CTPECCOBYIO CHUTYAITUIO KaK
BBI30B, TpeOYIONIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAeMble pEIICHUS U JCUCTBHUSA,
(hopMyTHpPOBATh U OIICHUBATH PUCKH U ITOCIICICTBUSA, (POPMUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHHUS IPOrpaMMbI Y4eOHOTrO TmpenMera «MareMaThKay
XapaKTepU3yIOTCS OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OeliCMBUIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeliCmMBUIMU u
VHUBEPCANbHBIMU PEYIAMUBHBIMU OCICTNEUAMU.

1) Vuusepcanvhvie noznasamenvmble Oeticmsus  obecneyusaiom @Gopmuposanue 0OA308bIX
KOCHUMUBHLIX NPOYecco8 o0yuarowuxcs (oceoenue Memoo08 NO3HAHUA OKPYHCAlouje2o Mupa;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHut pabomamsos ¢ ungopmayueti).

Ba3oBble Jlornueckue AeicTBUA:

e BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHIECKIX 00BEKTOB,
MOHATHI, OTHOILICHUI MEXy OHATUAMU;

e (hOpMyIHPOBATH ONPE/ICIICHNUS TTOHSITHIA; YCTAHABIIMBATh CYIECTBEHHBIN TIPU3HAK
KJaccu(ukanyumu, OCHOBaHUS 11t 0000IIEHUS U CPAaBHEHUS, KPUTEPUHU TTPOBOIUMOTO
aHaIu3a;

e BOCIIpUHUMATh, (POPMYIUPOBATEH U MPeoOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIC, MHIYHBIC, YACTHBIC U OOIIHE;

e YCIIOBHBIE; BBISBJISATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS B
dakTax, TaHHBIX, HAOIIOICHUSIX U YTBEPIKICHUSIX;



e IpEJTaraTh KPUTEPUU TSl BBISIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JICJIATh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U HHTyKTHBHBIX
YMO3aKITIOYCHHU, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

e pa30HpaTh TOKA3aTEIHCTBA MATEMATHICCKUX YTBEPKACHHUH (TIPSIMBIE M OT IIPOTHBHOTO),
MIPOBOAMUTH CAMOCTOSITEILHO HECIIOKHBIE IOKA3aTeIhCTBA MATEMAaTHIECKUX (DaKTOB,
BBICTPaNBATh apTyMEHTAITUIO, IPUBOINTH MPUMEPHI M KOHTPIIPUMEPHI;

e 000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS; BEIOUPATh CIIOCO0 pelieHus yueOHoil 3a1auu
(cpaBHMBATH HECKOJBKO BApUAHTOB PEIICHUS, BRHIOMpPATh HanOoJIee MOAXOASAIIHHN C
Y4ETOM CaMOCTOSATEIBHO BBIACIIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTeIbCKue 1eiCTBUS:

e UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIIT MHCTPYMEHT TIO3HAHHS,

e (hOPMYJTHPOBATH BOITPOCHI, (DUKCHPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO
YCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,

e APTYMEHTHPOBATH CBOIO MO3UITUIO, MHCHHCE;

e IPOBOJIUTH IO CAMOCTOSTEIHPHO COCTABIIEHHOMY TIJIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEeOO0JIbIIIOE HCCIIE0BAHNE TI0 YCTAHOBICHHUIO 0COOEHHOCTEH MaTEMaTHYECKOTr0 O0BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXy COOOI;

e CAMOCTOSITEIILHO (POPMYITUPOBATH 000OIIEHHUS ¥ BBIBOIBI IO Pe3yJIbTaTaM IMPOBEIEHHOTO
HAOII0/IEHUS], UCCTIEIOBAHUS, OLIEHUBAThH JOCTOBEPHOCTH MOJYYSHHBIX PE3yIbTaTOB,
BBIBOJIOB U 000OIIIEHHIT; TPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE TPOIIECCa, a TAKKE
BBIIBUTATh TPEINOI0KEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

e BBISIBJISITh HEJIOCTATOYHOCTD U U30BITOYHOCTh HHPOPMAIINH, JTaHHBIX, HEOOXOTUMBIX IS
peIICHUS 3a1a4H;

e BEIOHUpaTh, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM IPEICTABICHHS;

e BEIOMpaTh PopMy MpencTaBiIeHus] HHOOPMAIMK U WILTIOCTPUPOBATH pelIaeMble 3a1a9n
CXEMaMH, JHarpaMMaMH, HHOU TpaUKON U X KOMOWHAIIUSIMH;

e OIICHUBAThH HAAEKHOCTh MH(DOPMAIIMU TTO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIEM WU
c(hOPMYIHPOBAHHBIM CAMOCTOSITEITHLHO.

2)  Vhusepcanvhvle KOMMyHUKAmMUHble Oeticmeusi  00ecneuusarom  copmupo8aHHoOCms
COYUALHBIX HABBIKO 00YUAIOUUXCA.
Oo0menne:

e BOCTIpUHUMATh B (DOPMYITUPOBATE CYXKIACHHUS B COOTBETCTBUH C YCIOBHSIMH U IEIISIMH
0OIIICHUS,

e ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO TOUKY 3PCHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PEIIeHUs 3aaui, KOMMEHTHPOBATh MOJTYUYSHHBIN pe3yIbTarT;
B X0/1e 00CYX/ICHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI, IIPOOIIEMBI,
peliaeMoii 3a1auu, BbICKa3bIBaTh UJCH, HAIICTICHHBIE HA MTOWCK PEIICHHS,

e COTTOCTABJIATH CBOM CYXKICHHUS C CYXKIACHHUSIMH JIPYTHX YYACTHUKOB JIHAJIora, OOHAPYKUBATh
pa3iuyune U CXOJICTBO MO3UIIN;

B KOPPEKTHOU hopme PopMyITUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

e IPEJICTABIISITh PE3YJIbTATHI PEILICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA;

e CAMOCTOSITENILHO BBIOMPATh (hOpMAT BHICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTAIIUH U
0COOCHHOCTEH ayTUTOPHH.

CotpyannuecTso:

e IOHUMATh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHONU pabOThHI pU
peIIeHNN YUYeOHBIX MaTEMAaTUUECKHX 3a]1aY;

e IPUHUMATH 1I€JIb COBMECTHOM JI€SITEIbHOCTH, TNIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM
paboThI, pacmpenensTs BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOLIECC U PE3YIIbTAT
padoTHI;



e 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH; y4acTBOBATh B IPYMIIOBBIX (OpMax paboThI
(obcyxaenus, o0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIp.);

* BBITIOJIHATH CBOIO YacTh pabOThI U KOOPIMHUPOBATH CBOU AEUCTBUS C APYTUMH YIEHAMH
KOMaH/1bl;

e OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa B OOLIHIA IPOAYKT 110 KPUTEPUAM, CHopMyITnpOBAaHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie pecynamuenvie oelicmeus obecneyusarom @GoOpMuposaHue CMbICI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmu3anmus:

¢ CAMOCTOSITENILHO COCTABJISITh IJIaH, aJITOPUTM PELlIeHus 3a7auu (WK ero 4acTh), BBIOUpaTh
CHoco0 perIeHus ¢ y4€ToM UMEIOIIUXCSl PECYpCOB U COOCTBEHHBIX BOZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHU ¢ yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BJIQJIETh CLIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOLIEcca U pe3yJibTaTa pelieHus
MaTeMaTHYECKOH 3a7auu;

e IPEJIBUIETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]aul, BHOCUTD
KOPPEKTHBBI B JIeATEIbHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, HAWEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

* OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa ACITEIBHOCTH ITOCTABJIEHHON LIEH U YCIOBUSM,
OOBSACHATH NPUYMHBI JOCTHXKEHUS WM HETOCTHKEHUS 11eJIM, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHBI
5 KVIACC
Yucsa v BbIYUCICHUSA

[ToHnmMaTh W TpPaBUIBHO YMOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTh M YNOPSAOYMBATH HATypajlbHBIE YHNCIIA, CPaBHMBAThb B NPOCTEMININX CIydasx
OOBIKHOBEHHBIC JPOOH, TECSITHIHBIE APOOH.

CoOTHOCHUTH TOUKY HAa KOOPAMHATHOM (YMCIOBOM) MPSMOM C COOTBETCTBYIOIIMM € YUCIOM H
n300paxaTh HaTypajbHbIE YHCIA TOYKAMU Ha KOOPIAUHATHON (YHCIOBOM) MPSAMOA.

BrimonsaTe apupmeTnyeckre AeHCTBUS C HATYPaJIbHBIMHU YHCIAMH, C OOBIKHOBEHHBIMH APOOSIMHU
B NIPOCTEMIINX CITyYasix.

BbINOMHATE NPOBEPKY, MPUKUAKY PE3YJIbTAaTa BBIUYMCICHUN.

OKpyrasaTh HaTypaJbHbIE YHCIIA.

PelieHne TeKCTOBBIX 3224

Pemarp TekcToBBIE 337auu apUPMETHUYECKMM CIOCOOOM M C IMOMOIIbI0 OPraHW30BaHHOTO
KOHEYHOro riepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3amaum, cojepikamive 3aBUCHUMOCTH, CBSI3BIBAIOLIME BEIMYMHBL: CKOpPOCTb, BpeMS,
paccTosiHuE; 1IeHa, KOJIUYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMBI, TAOIUIbI, 0003HAUEHUS TP PEIICHUH 3a/1a4.

ITonb30BaTbC OCHOBHBIMM €IMHULAMH HW3MEPEHMsSI: ILIEHBI, MAaccChl; PAacCTOSIHUS, BPEMEHH,
CKOpPOCTH; BhIpa)KaTh OJIHU €IMHULIbI BEJIM- UNHBI Yepe3 JIpyTHe.

W3BnekaTh, aHaJIN3UPOBaTh, OLEHMBATH WHGPOPMALMIO, MPEICTAaBICHHYI0 B TaliuLe, Ha
CTOJIOUATON IUarpamMme, MHTEPIPETUPOBATh NPEACTABICHHbIEC JaHHbIC, NCTIOIb30BATh JAHHbBIE TIPU
pelIeHUH 3ajad.

HarusaHast reomerpust

[Tonp30BaTbcss TIEOMETPUUECKUMH  IOHATHSMM: TOYKa, HpsAMas, OTPE30K, Jyd, Yyrod,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTe mTpuUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHpPA, HUMEOIUX (HOpMY H3YHYEHHBIX
reoOMEeTpUUECKuX huryp.

Mcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpPIIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMU:
yTOJI, BEPILIMHA, CTOPOHA, IUAaroHaib; C OKPYKHOCTBIO: paANyC, IUaMETP, LEHTP.



N300pakaTh M3y4YeHHbIE T€OMETpUYecKHe (Urypbl Ha HEIMHOBAHHOM M KieT4aToil Oymare c
MTOMOMUIBIO IUPKYJIS U IUHEHKH.

Haxoautbs AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO JIMHEMKH, CTPOMUTH
OTPE3KH 33/IaHHOM JUIMHBL;, CTPOUTH OKPYKHOCTbh 33JaHHOTO pajinyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIVIOB IPSAMOYIOJbHHMKA, KBajapaTa A1 MX IOCTPOEHMUS,
BBIYMCIICHUS TUIOLIAAN U IIEPUMETPA.

Bbruucnare mepumeTp M IIIOHIanb KBajapara, MPSIMOYTOJbHHMKA, (PUIYp, COCTAaBIEHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM uucie GUryp, n300pak€HHBIX Ha KiIeTyaTol Oymare.

ITonp30BaThCs OCHOBHBIMH METPUUYECKMMH €AVMHUIIAMUA U3MEPEHUS JIIMHBI, IIJIOLIAAN; BbIPaXaTh
OJIHU €IMHULIbI BEJIMYMHBI Uepe3 ApyTHE.

PacniozHaBaTh mapasuienenune], KyO, HCIOJb30BaTh TEPMUHOJIOTHIO: BEpUIMHA, peOpo TI'paHb,
M3MEpEeHUs; HaXOAUTh U3MEPEHUS Mapaieienunena, Kyoa.

Beruucnare 00bEM Ky0a, mapasuienenumesa no 3aJJaHHbIM U3MEPEHHSIM, MT0JIb30BaThCs €AUHULIAMHI
u3MepeHus oobEMa.

Pemats Hec10KHBIE 3a/Ja4l HA U3MEPEHNE T€OMETPUUECKHUX BETMUHMH B IPAKTUUECKHUX CUTYaLIUsAX.
6 KJIACC

Yuciia ¥ BbIYUCICHUA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMHU BUAAMH YUCEN U CIIOCO0AMU UX 3aIUCH,
NEePEeXOAUTH (€CIH ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aITUCH YHCIIa K IPYTOi.

CpaBHUBATh U YIOPSAI0UMBATH LIE€JIbI€ YKCIa, OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH, CPAaBHUBATH
4KCJIa OJJTHOTO U Pa3HbIX 3HAKOB.

BoimonHsATe, coyeTas YCTHblE M TNHCbMEHHbIE NpHUEMBI, apudMeThyeckue AeHCTBHUS C
HaTypaJbHBIMH U LEJILIMUA YUCIIaMH, OOBIKHOBEHHBIMHU U IECITUYHBIMU APOOSMH, TOJI0KUTEIbHBIMU
Y OTPHUIATEIbHBIMU YHCIIAMHU.

BbluMcnsaTe 3HaUYE€HHSA 4YMCIOBBIX BBIPAKEHUM, BBINOJHATh NPUKHUIKY M OLIEHKY pe3yJbpTaTa
BBIYMCIICHUM; BBINOJHATH TNpeoOpa3oBaHMsl YHCIOBBIX BBIPRKEHUH HAa OCHOBE CBOWCTB
apu(pMeTHYECKUX ACHCTBUIL.

CoOTHOCHUTH TOYKY Ha KOOPJIMHATHOM MPSIMOWM C COOTBETCTBYIOIIMM €M YHCIOM M M300paxkaThb
4Kcla TOYKaMU Ha KOOPAMHATHOW MPSIMON, HAXOAUTh MOJyJIb YUCIIA.

COOTHOCHTB TOYKH B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAUHATAMY 3TOW TOYKH.

OKpyTJIATh LIEbIe YUCIIA U JIeCATUYHbIE JPOOU, HAXOAUTh NPUOIMKEHUS YnCell.

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS

[ToHumaTh U ynoTpeOIsATh TEPMHUHBI, CBSA3aHHBIE C 3aMTUCHIO CTENIEHH YHMCIA, HAXOAUTh KBapaT U
Ky0 4ucIa, BBIYUCIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHHM, COIEPIKALIUX CTEICHH.

ITonp30BaTbcd NpHU3HAKAMU JIEIMMOCTH, pPacKiIaJblBaThb HaTypalbHbIE YHCIA HA IPOCTHIE
MHOXKHUTEJH.

[Tonp30BaTbest MacITabOM, COCTABIISATh MPOMIOPIIUH U OTHOILICHHUS.

Hcnonp3oBaTh OYKBBI JUIsi O0O3HAu€HUs 4YHCEN MNpPHU 3allCH MaTeMaTHYECKUX BBIPaKEHUH,
COCTaBJIATh OYKBEHHbIE BBIPRKEHUS U (POPMYIIbI, HAXOJIUTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHHIA,
OCYIIECTBIISI1 HEOOXOJUMBIE MTOJICTAHOBKHU U MpeoOpa30oBaHUsl.

HaxoauTbs HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TekCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 3a7jaUl APUPMETUIECKUM CIIOCOOOM.

Pemarp 3amaum, cBsi3aHHBIE C OTHOLIEHHEM, NPONOPLMOHAIBHOCTHIO BEIMYMH, NPOLEHTAMHY;
pelaTh TpU OCHOBHBIE 3a/1a4M Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, coaepikamue 3aBUCUMOCTH, CBS3BIBAIOLME BEIMYMHBL CKOpPOCTb, BpeEMH,
paccTosiHME, II€Ha, KOJIMYECTBO, CTOMMOCTb; IPOM3BOAUTENIBHOCTh, BpeMs, 00bEMa paloThI,
UCTONB3Ysl apu(METHYECKUE NeHCTBUS, OLICHKY, IPUKHUJKY; IMOJIb30BATHCS €AMHULIAMH U3MEPEHUS
COOTBETCTBYIOIIUX BEIIMYMH.

CocraBisiTh OyKBEHHBIEC BBIPAKEHUS 110 YCIIOBHIO 3a/1a4H.



W3BnekaTh MH(OpMAIHIO, TPEICTaBICHHYIO B TA0INIAX, HA JIMHEHHOI, cTOIOUaTON MIIM KPYTOBOM
quarpamMmax, UHTEpIpeTUPOBATh MPEICTaBICHHbIE JaHHbIE; MCIIOJIb30BaTh JaHHbIE NIPU PELICHUH
3a1ad.

[IpencraBiasTs MHGOPMAIIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUATrpaMM.
Haruasanast reomerpust

[IpuBomuTh TpUMEpPHl OOBEKTOB OKPYKAIOLIErO0 MHUpPA, HMEMUX (QopMy HM3YUYEHHBIX
TeOMETPHUECKUX MNIOCKUX U IPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX U CHMMETPUUHBIX (QUTYD.

N300paxaTh ¢ MOMOLIBIO LUPKYJIS, JUHEHKH, TPAHCIOPTHpPA HAa HEIMHOBAHHON U KIIETYATOM
Oymare H3y4YeHHbIE IUIOCKUE TeOMeTpudeckre GUrypbl 1 KOHPUTypauu, CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaThCs TEOMETPUUYECKUMH TOHATHUSAMU: PABEHCTBO (DUTYp, CUMMETPUS; HCIIOIb30BATh
TEPMHMHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTh BeIMUYMHBI YIJI0B U3MEPEHHEM C MOMOUIbIO TPAHCIOPTHUPA, CTPOUTH YTJIbl 33JaHHOMN
BEJIMYMHBI, [10JIb30BATHCS IIPU PELLIEHUH 3a/1a4 IPalyCHOM MEpPOH yTIjIoB; paclo3HaBaTh Ha YepTEkax
OCTpBIH, NPSAMON, Pa3BEPHYTHIN U TYIIOUN YIJIBI.

BbruncnsaTe JUIMHY JTOMaHOM, IEPUMETP MHOTOYTOJIbHHUKA, II0JIb30BATHCS €IMHUIIAMHU U3MEPEHUS
JUIMHBI, BBIPa)KaTh OJTHU €IMHUIIBI U3MEPEHUS JJIMHBI Yepe3 IpyrHe.

Haxonuts, Hcronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXY IBYMsI TOUKAMH, OT TOUKH
J10 TIPSAMOM, JJIMHY ITyTH HAa KBaJPaTHOM CETKeE.

Bbruucnarte miomazas GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, HCIOIB30BATh pa30ueHue Ha
MpSIMOYTOJIbHUKM, Ha paBHble (UIyphl, JOCTpauBaHHE 10 MPSMOYTOJbHUKA; I0JIb30BATHCA
OCHOBHBIMM E€IMHHULIAMH HM3MEPEHHUs IUIOIAJH; BBIPAKATh OJHM €IMHUIBI U3MEPEHMs IUIOIIAIN
qyepes Apyrue.

PacniozHaBaTh Ha MOJENAX M H300paKEHUSX NHpPaMHIy, KOHYC, LWIMHID, HCIIOJIb30BaTh
TEPMHMHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxkaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapaiesienune.

Boruncnsate 00BbEM NpSAMOYToJILHOTO TNapajieienunena, Ky0a, MOJb30BaThCi OCHOBHBIMH
€IMHUIIAMU U3MEpeHUs 00bEMa; BhIpaXKaTh OJIHU €UHULIBI U3MEpEHUs: 00bEMa uepes Ipyrue.

Pemarp HecnokHble 3aJayd Ha HAXOXKJEHHE TE€OMETPUYECKUX BEJIMYMH B MPAKTHUECKUX
CUTYaLUsX.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «AJITEBPA"

Pabouas nporpamma no yue6Homy Kypcey "Anredpa" mis odydaromuxcs 7-9 kiaccoB pazpadoTaHa
Ha ocHOBe DelepanbHOr0 roCyJapCTBEHHOIO 00pa30BaTEIBHOTO CTaHAAPTa OCHOBHOIO OOLIETO
o0Opa3oBaHMsi C YyYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, MNPEABABISIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHHUIO, U TPAIULIUN POCCUIICKOr0 00pa30BaHUs, KOTOPhIE 00ECTIEYUBAIOT
OBJIAJICHUE KJIIOYEBBIMU KOMIETCHLMSMH, COCTaBIISIOIIMMU OCHOBY Il HENPEPHIBHOTO
oOpa3oBaHMsI M CaMOpPa3BUTHs, a TakXKe IEJIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO U
MI03HABATENIBHOTO Pa3BUTUs oOydaronxcs. B nmporpamme y4teHsl ujaeu u nojoxenus Konuenmuun
pa3BuTHs MareMmatudyeckoro oOpazoBanHusi B Poccuiickoit ®enepanuu. B smnoxy mudposoii
TpaHcopMalud BceX cdep 4YeroBEeYeCKOH MAeATeNbHOCTH HEBO3MOXHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOi MaTeMaTH4eCKON MOJATOTOBKU. YK€ B IIKOJE MaTeMaTHKa
CILy’KMT OIOPHBIM NPEIMETOM JUIsl U3YUYEHUS CMEXHBIX JUCLMIUIMH, a IOCJE IIKOJBl pealbHON
HEOOXOIMMOCTHIO CTAHOBHUTCS HEMPEPBIBHOE 00pa3oBaHHE, YTO TpeOyeT IMOITHOIICHHOW 0a30BOit
00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHUCIIE U MATEMAaTUYECKOIL.

Oto 0O0yCIOBIEHO TEM, YTO B HAIM JHH pPacTéT 4YUCIO NPOPEecCuid, CBSI3aHHBIX C
HETNOCPEJCTBEHHbIM INPUMEHEHHMEM MaTeMAaTUKU: U B cdepe SKOHOMHUKH, MU B Ou3Hece, U B
TEXHOJIOTHUECKUX 00JacTAX, U axke B TyMaHUTapHbIX chepax. Takum oO6pa3zoM, Kpyr HIKOJIHUKOB,
JUI KOTOPBIX MaTEMAaTHKa MOXKET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPAETCA.

[TpakTdeckass TOJE3HOCTh MaTeMaTHKU OOYCIIOBJIEHAa TeM, 4TO €€ MpeIMETOM  SBIISIOTCS
(GyHIaMEeHTaJIbHbIE CTPYKTYphl HAIllEro MHUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIUYECTBEHHBIE
OTHOILIEHHUS OT MPOCTENUIINX, yCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 1O TOCTATOUHO CJIOKHBIX,
HEOOXOIUMBIX JUIsl pa3BUTHs HAay4yHBIX M NPUKIAAHBIX HJeH. be3 KOHKpPETHhIX MaTeMaTHYeCKUX
3HAaHUH 3aTPyTHEHO MIOHMMAaHHUE IPUHIUIIOB YCTPONCTBA U UCIIOJIb30BAaHUsI COBPEMEHHON TEXHUKH,



BOCIIPUSTHE M HWHTEpIpeTalys pPa3HOOOpa3HOW COLMAIBbHOW, KOHOMUYECKOH, MOJUTHUYECKON
nH(popmannu, ManodPppeKTUBHA OBCETHEBHAS IPAKTHUECKas JesTeIbHOCTh. KakJoMy uenoBeKy B
CBOEH )KM3HU MPUXOAUTCS BBINOIHITH PACUETHI M COCTABIIATH AITOPUTMBI, HAXOJUTh U MPUMEHSATH
(hopMyIIbl, BIAJIETh MPAKTUIECKUMH MMPUEMAMHU T€OMETPUUECKIX U3MEPEHHUM U TOCTPOCHUM, YNTATh
uHpOpMalKIO, TPEACTABICHHYIO B BHJE TaOJIMI, JUarpaMM U Tpa(uKoOB, >KUTh B YCJIOBHUSX
HeomnpeAenéHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKkTep CIIy4aHbIX COOBITHHA.

OaHOBpPEMEHHO ¢ pacuIMpeHreM cdep NMPUMEHEHUS] MaTEMAaTUKU B COBPEMEHHOM OOIECTBE BCE
00Jj1ee BaKHBIM CTAHOBUTCSI MATEMAaTUUYECKUI CTUIIb MBIIIIEHUS, TPOSIBIISIFOIIMICS B ONPEIEIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce u3ydyeHHs MaTeMaTUKH B apceHal NPUEMOB M METOAOB
MBIIIIJICHHS Y€IOBEeKa €CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS MHIYKIUS U JeAyKIHs, 00001eHne 1
KOHKpETH3allisl, aHali3 M CHHTE3, KJIacCUpHKalMig M CUCTeMaTH3alus, aOCTparupoBaHUE U
aHasiorus. OOBEKThl MAaTEMATUYECKUX YMO3AKIIIOUEHUH, IPaBUJIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTMYECKUX IOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE YyMEHHs (OpMyIUpoOBaTh,
00OCHOBBIBATh U JI0Ka3bIBAThH CYKJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOEe MbllIUIeHHe. Benymas
POJIb MPUHAUIEKUT MaTEMaTUKE U B (POPMUPOBAHUH AJTOPUTMHUUECKON KOMIOHEHTH! MBILIUICHUS U
BOCIIUTAaHMM YMEHUH JEMCTBOBATH IO 3aJaHHBIM aJTOPUTMAaM, COBEPILIEHCTBOBATh M3BECTHBIE U
KOHCTPYMpPOBaTh HOBBIE. B mporiecce perieHus 3a1a4 — OCHOBOW y4eOHOM! e TeTbHOCTH Ha ypoKax
MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAsl U MPUKIIAIHASL CTOPOHBI MBIIIJICHUSI.

OOyueHnue mMaTeMaTHKe JaéT BOZMOXKHOCTh pa3BUBATh y 00YYarOMUXCA TOUYHYIO, PAllHOHAIBHYIO
1 UHQOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hauboyiee MOAXOASIINE S3bIKOBBIE, CUMBOJIUYECKHE,
rpaduuecKkre cpeicTBa s BBIPAKEHUS CYKACHUIN U HATJISITHOTO UX MPECTaBICHMUS.

HeoOxoaumMbpIiM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJKOBAaHHUH SIBIISIETCSl 0OIee
3HAKOMCTBO C METOJIaMU IIO3HAHUS JEHCTBUTEIBHOCTH, NPEACTABIECHUE O NPEAMETE M METOJAX
MaTeMaTHKH, MX OTJIWYMM OT METOJOB JAPYTUX €CTECTBEHHBIX W T'yYMaHUTapHbIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUs] MaTeMaTHKH Ui pelleHHs HAy4HbIX W MPHUKIAAHBIX 3a/1ad. Takum
o0Opa3omM, MareMaTnyeckoe oOpa3oBaHHE BHOCHT CBOWM BKJIaJ B (pOpMHUpOBaHUE OOIIEH KyIbTYpbl
YEJI0BEKa.

N3ydyeHne MaTeMaTHKH TaKkKe CIOCOOCTBYET ACTETHUECKOMY BOCIIMTAHHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3AIIECTBA MAaTeMaTHUECKUX PAaCCYKICHHUH, BOCIPHUATHIO T'€OMETPUYECKUX (POpM,
YCBOEHUIO HJIEH CHMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa sBIISE€TCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHa OOECTIeUYMBaET U3yueHUe
JOPYTUX JIUCLMIUIMH, KaK €CTECTBEHHOHAY4YHOIO, TaK M TyMaHUTApHOIO IUKJIOB, €€ OCBOCHHE
Heo0X0UMO ISl TPOJOJIKEHHsI 00pa30BaHus U B MOBCEAHEBHOM kU3HU. Pa3BuTHe y 00yuatommxcs
HAYYHBIX NPEJICTaBICHUH O MPOMCXOXKACHUU U CYIIHOCTH airedpanyeckux aOCTpakiuii, crocobde
OTpaXEHUs MaTEeMaTHYECKONW HayKOW SIBJICHHUN W TPOIECCOB B MPHUPOJE W OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJICIMPOBAHUSI B HAy4YHOM TIO3HAaHUM U B TIPAaKTUKE CIOCOOCTBYET
(hopMHPOBaHHIO HAYYHOTO MUPOBO33PEHMSI M KAUECTB MBILUICHUS, HEOOXOIUMBIX Ul aJlanTaliu B
COBpeMEHHOM LM(ppoBoM ob1ecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM oOecreyrBaeT
pa3BUTHE yMEHMs HaOI0/aTh, CpPaBHHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTH
MBIIIUIEHUS, CHOCOOHOCTHM AapryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JICHCTBMS U  BBIBOJBI,
dbopmynupoBath yTBepkaeHUs. OcBoeHue Kypca aiaredpbl o0ecreunBaeT pa3BUTHE JIOTMYECKOTO
MBIIUIEHUS] OOYYaloIIMXCS: OHU HCIOJb3YIOT JEAYKTUBHBIE W MHAYKTUBHBIE pacCyXICHHS,
000011IeHre 1 KOHKpeTU3aluio, abcTparupoBanue u aHanoruto. Obydenue anredpe mpezrnonaraet
3HAYUTENbHBIN 00BbEM CaMOCTOATENBHOM 1EATENIbHOCTH 00YUarOIINXCsl, T03TOMY CaMOCTOSITEIIEHOE
pellieHre 3a/a4 €CTECTBEHHBIM 00pa3oM SBIISETCS pealn3alueil NesTeNbHOCTHOIO IMPHUHIUIA
oOydJeHwus.

B crpykrype mporpammbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJEpXKaTeIbHO-METOUYECKHE JTUHHUU: «YUucna u BeIUMCICHHA»; «Asredpandeckue
BBIPAKEHUSN; «YpaBHEHMsI M HepaBeHCTBa»; «DyHkuum». Kaxpgas w3 3TUX copepkKaTelbHO-
METOIMYECKUX JMHUM Pa3BUBACTCA Ha NPOTSHKEHUM TPEX JIET M3Y4YEHHUS Kypca, €CTECTBEHHBIM
0o0pa3oM MeperuieTasich W B3aMMOJACUCTBYS C APYTMMH €ro JHMHUSAMH. B Xoje m3yueHus Kypca



00yyYaromuMcsl MPUXOTUTCA JIOTUYECKH PACCYXk/aTh, UCIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M C 3TUM 1eecooOpa3HO BKIIOUUTH B NMPOTrpamMMy HEKOTOpPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3fefibl MaTeMaTHYECKOro 0oOpa3oBaHHs M CIIOCOOCTBYIOIINE
OBJIaJICHUIO OOY4YalOIMMHUCS OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHUECKOro s3blka. TakuMm o00paszoM,
MOKHO YTBEp)KJaTh, YTO COJEPXKATEIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Airedpa»
ABJISIETCS] €70 MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nMHUM «YUucia ¥ BBIYMCIEHUS) CIYXKUT OCHOBOW JJI JAJbHEHIIErOo M3y4EHHUS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00YYAIOIINUXCS JJOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHUSI TI0JIb30BaThCSl AITOPUTMAaMHU, a TaKKe TNPUOOPETEHHIO MPAKTUYECKHX HAaBBIKOB,
HEO0OXOUMBIX JIJIsl TOBCETHEBHOM ®U3HU. Pa3BuTHe MOHATHUS O YKCIie B OCHOBHOM IIKOJIE CBSI3aHO C
pallMOHATBHBIMU W HMPPALMOHAIBHBIMU ~ YUCJIaMH, (OPMHUPOBAHMEM MPEACTaBIEHUN O
JEUCTBUTEIILHOM 4YHCJE. 3aBEPIICHHE OCBOCHMS YHMCIIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01iero oopa3oBaHusl.

Copnep:xaHue ABYX anreOpanyeckux JUHUN — «Anredpandeckue BhIPAXKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (HOPMUPOBAHUIO Yy OOyYaroIMXCs MaTeMaTHYecKOoro ammapaTta,
HEeoOXoaUMOro JJis penieHus 3ajJad MaTeMaTUKH, CMEXHBIX IpPEIMETOB M  IPAKTHKO-
OPHEHTUPOBAHHBIX 3a7ady. B OCHOBHON mIKoNe Yy4eOHBI MaTepuayl TPYNIUPYETCs BOKPYT
paloHaIbHBIX BbIpaKeHUH. AnreOpa NEMOHCTPUPYET 3HAUEHUE MAaTeMaTUKU Kak s3bIKa JUIs
IIOCTPOEHHU MATEMAaTUYECKUX MOJIENIEH, ONIMCAHU IIPOLIECCOB U SIBICHUM pealbHOro Mupa. B 3anaun
oOydeHusi anredbpe BXOIIT TakkKe JalibHEHIIee pa3BUTHE AaJITOPUTMHYECKOTO MBIIUICHHUS,
HE0O0XO/IMMOTr0, B YACTHOCTH, JUII OCBOEHHUS Kypca WH(POPMATUKH, W OBJIAZICHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanne CHMBOJBHBIX (JOPM BHOCHUT CBOU CHEIU(DUUSCKUI
BKJIaJI B Pa3BUTHE BOOOpaKeHUs, CIOCOOHOCTEH K MaTeMaTu4ecKoMy TBOPUECTBY.

Conepxxanne (GyHKIUOHAIbHO-TpA(QUUECKON JMHUM HAIEJIEHO Ha MOJIY4YeHHE UIKOJIbHUKAMU
3HaHUHM 0 (PYHKIUSAX KaK BaKHEWIIeW MaTeMaTH4ecKOH MOJENH i ONMUCAaHHUSA U HMCCIEeIOBAHUSA
pa3HO OOpa3HBIX MPOILIECCOB M SIBJICHMH B Mpupoae U odmiectBe. M3yueHue 3Toro marepuana
CMOCOOCTBYET Pa3BUTHIO y OOYyYalOIIMXCSl YMEHHs MCIIOJIb30BaTh PAa3JIMUYHbIE BbIPA3UTEIIbHBIC
CpelCcTBa fA3bIKa MaTEMAaTHKH — CJIOBECHbIE, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCHT BKJIaJ B
(bopMHUpoOBaHUE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU [IUBUIN3AIMU U KYJIbTYPBHI.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydyeOHOMY IiaHy B 7—9 kiaccax u3y4aercss yueOHbI Kypc «Anredpa», KOTOPBIH
BKJIIOYAET  CJIEAYIOIIME OCHOBHBIE  pas3feibl  coaepkaHusa: «Yucna W BBIYHACICHUSY,
«AnredpanyuecKue BHIPAKEHHU», « Y paBHEHHUS U HEPABEHCTBaY, « DyHKIIMN.

VYueOHbBIN TUTaH Ha U3ydeHue anreOpbl B 7—9 Kiaccax OTBOJAWT HE MEHee 3 yueOHBIX YacoB B
HEJIENI0 B TeUEHHE KaXI0ro roia 00y4eHUs, BCEro 3a TpH roaa o0yueHus — He MeHee 306 yueOHbIX
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KIIACC
Yucsia v BLIYUCTICHUSA

PammonansHele yncna.

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIE, MEePeXo]] OT OAHON (OpMBI 3amUcH ApoOel K Ipyrou.
[ToHsATHE palNMOHAILHOTO YHCIIA, 3alMCh, CPABHEHUWE, YIOPSJAOYMBAHHE pPANMOHAIBHBIX YHCEIN.
ApudmeTnueckue 1elCTBUS C pallMOHAIBHBIMY YKiciIaMu. Perenne 3a1a4u u3 peabHOI MPaKTHUKU Ha
4acTH, Ha JIpOOHu.

CreneHb ¢ HaTYpaJbHBIM TOKa3aTeJIeM: OIpe/ielieHre, MpeoOpa3oBaHe BBIPAKEHUI Ha OCHOBE
OTIpe/IeNICHUS, 3aIMUCh OOTBIIUX YUCEll. [IpOIeHTHI, 3aITMCh MPOIICHTOB B BHJIE IPOOH U ApoOU B BHJIC
MpoLeHTOB. Tpu OCHOBHBIE 337]aUl Ha MPOIIEHTHI, PEIICHUE 3a]]a4 U3 PeabHOM MPaKTUKH.

[TpuMmeHeHre MPU3HAKOB JISTUMOCTH, Pa3I0KEHUE HA MHOKUTEITN HATYpPaIbHBIX Yncell. PeanbHbie
3aBHCHMOCTH, B TOM YHCJIE MpsiMasi U 00paTHasi IPOMOPIUOHATEHOCTH.

Auaredpanyeckue BbIpasKeHUs

[lepemeHHbIe, 4YHCIIOBOE 3HAYEHUE BBIPAKEHUS C TMepeMeHHOW. JlomycTuMmble 3HaYEHUS

nepeMeHHbIX. [IpecTaBiieHne 3aBUCUMOCTH MEXKTy BETUIMHAMU B BHJIE POPMYJIIbL. BhIaucienus mo



¢dopmynam. [IpeobpazoBanne OYKBEHHBIX BHIPAXKEHUH, TOXKIECTBEHHO PABHbIE BBIPAYKEHHS, TPaBHIIa
peoOpa3oBaHus CyMM M MPOU3BEACHUMN, MpaBUja PAacKPbITHUS CKOOOK M IPHUBENEHUS MOJIOOHBIX
CJIaracMblX.

CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Opnowiensl W MHorowieHel. CreneHp MHorowieHa. Clo)KeHUE, BBIYMTAHHUE, YMHOMKEHUE
MHOTO4JIeHOB. DOpMyJbl COKPAIIEHHOIO YMHOMKEHHUS: KBaJpaT CYMMbI M KBaJpaT pPa3HOCTH.
®dopmysia pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHenust

VYpaBHeHUe, KOpPEHb YpaBHEHHUs, MpaBuUia NpeoOpa3oBaHUs YpaBHEHHS, PaBHOCHIBHOCTh
ypaBHeHUH. JINHEITHOE ypaBHEHHE C OJHOM NEPEMEHHOW, YMCIO KOPHEW JMHEHWHOIO YPABHEHUS,
pelieHne JUHENHBIX ypaBHeHHMH. CoOCTaBI€HHE YpPaBHEHUH II0 YCIOBHIO 3ajauu. Pemienue
TEKCTOBBIX 3aJ]ad C MOMOIIbI0 ypaBHEHUU. JInHElHOe ypaBHEHHE C JBYMsI NIEPEMEHHBIMH U €0
rpaduk. Cucrema AByX JIMHEHHBIX YpaBHEHUH ¢ IByMsI IepeMEeHHbIMU. Pelienne cuctemM ypaBHeHUN
croco6oM noacTaHoBKH. [Ipumeps! perieHnst TEKCTOBBIX 33/1a4 ¢ TOMOIIbI0 CUCTEM YPaBHEHUH.
Koopaunartsl u rpaguku. @yHKkuun

Koopnnnara toukm Ha npsmoil. UucnoBsle MpoMexyTkH. PaccTosHue Mexy ABYMs TOUYKAMH
KoopauHaTHOH mpsiMoii. TIpsimoyrosibHas cuctema koopauHar, ocu Ox u Oy. AGcuucca U opiuHaTa
TOYKM Ha KOOpAMHATHON miockocTu. Ilpumepsl rpadukoB, 3amaHHBIX Qopmyiaamu. UrteHue
rpaduKoB peanbHbIX 3aBUcuMocTeil. [lonsatue ¢ynkuuu. I'paduk ynkiumn. CoiicTBa (HyHKIMHA.
Jluneiinas ¢ynkuusa, e€ rpapuk. I'paduk dynkunu y= IxI. ['paduyeckoe perieHue TMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC
Yuciia 1 BbIYHCICHUA

KBanpatsslit kopens u3 uncna. [lonarue o6 uppannoHaibHOM uncie. JlecaTnyHble TpuoInKeHUs
UppanoHaIbHBIX yucen. CBolcTBa apu(pMETHUYECKHX KBAJpPAaTHBIX KOPHEH M MX NPUMEHEHHuE K
peo0pa30BaHUIO YUCIOBBIX BBIPAKEHUH U BEIYUCICHUM. [leficTBUTENbHBIE YHCIIA.
Auredpanyeckune BbIpaKeHHs

KBagpatHbIil TpEXWIEH; pa3IokKEHUE KBAJAPATHOTO TPEXWIEHA HA MHOKUTENH.

Anrebpanueckas apo0b. OCHOBHOE CBOMCTBO anreOpanyeckoi ApoOu. CrojkeHue, BbIUUTAHUE,
YMHOKEHUE, JIeIeHne anredpandeckux apoodeil. PaiimonanbHble BoIpakeHUs M UX IpeoOpa3oBaHueE.
YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢popMyiia KOpHEHl KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJAALIMXCS K JIMHEHHBIM W KBajapaTHbIM. [Ipocteiime apoOHO-paliioHaIbHBIE
YpaBHEHHS.

I'paduueckas uHTEpHIpeTALINS yPABHEHHUH C IBYMSs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH
C JByMs IepeMeHHbIMU. [IpuMepbl peleHHs CHUCTEM HEJIMHEMHBIX YpaBHEHUN C JByMs
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOOOM.

UuciioBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEepeMEHHOW. PaBHOCHIBHOCTH
HEpaBEHCTB. JIMHEWHHbIE HEPaBEHCTBA C OJHOM nepeMeHHOW. CHUCTEMBI JIMHEMHBIX HEPaBEHCTB C
OJIHOM IIEPEMEHHOM.

DYyHKIUHA

[Tonsitne pyukmuu. O6acTh onpeaeneHuss ¥ MHOXKECTBO 3HaUeHUH QyHKIMU. CriocoObl 3a1aHus
GbyHKIHA.

I'padux dynkumn. Yrenne cBorictB PyHkiuu no e€ rpaduky. [Ipumepsr rpadukoB QyHKIUH,
OTPa)KAIOIIKX peabHbIE IPOLECCHI.

OyHKIMY, ONUCHIBAIOIIUE NPSAMYIO U 00paTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, X I'papUKH.
OyHkIH Y = X2,y = X5, y=\/x, y= IxL

['padpuaeckoe pernieHue ypaBHEHHN H CUCTEM YPaBHECHUM.

9 KJIACC
Yuciia 1 BBIYMCICHUSA



ParyioHanpHble Ynciia, UPPAMOHANBHBIE YHCIA, KOHEUHbIE U OECKOHEUYHbIE JeCSITUYHbIE JpoOu.
MHO0€ecTBO AEMCTBUTEIbHBIX YHCEN; NEHCTBUTENbHBIE YHCIIa KaKk OECKOHEUHBIE IECATUYHbBIE JPOOH.
B3anMHO 0/HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTEIILHBIX YUCENI U KOOPAUHATHON
MIPSAMOM.

CpaBHeHUe NEHCTBUTENBHBIX YnCell, apupMeTHIecKre AeUCTBUS C NeHCTBUTENIbHBIMU YHUCIIAMU.

W3mepenus, npudInKeHus!, OLCHKH.

Pa3zmMepbl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTD ITPOLIECCOB B OKPY’KAIOIIEM MHpE.

[Tpubnmk€HHOE 3HaUeHNE BETUYMHBI, TOYHOCTh pulmkenus. Okpyrienue yuncen. [pukuaka u
OLICHKA PE3yJIbTATOB BBIYUCICHUM.

YpaBHeHHsI U HEPABEHCTBA

YpaBHEHUs C OJHOU IEPEMEHHOM.

JIuneiiHoe ypaBHeHuMe. Pemienre ypaBHeHH, CBOIAIIUXCS K TUHEHHBIM. KBaipaTHOE ypaBHEHHE.
Pewrenne ypaBHeHMH, CBOIAIIUXCS K KBaApaTHBIM. bukBagparHoe ypasHeHue. [Ipumepsl pemienus
ypaBHEHUU TPEeThel M YETBEPTON CTEMEHEW pas3loKeHHEM Ha MHOXWTeNHW. Pemenue apoOHO-
palMoOHaIbHBIX YpaBHEHHH. PelieHre TeKCTOBBIX 3aay anre0pandeckuM METOI0M.

Cucremsl ypaBHEHU.

VYpaBHeHUe ¢ IByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem IByX JUHEHHBIX ypaBHEHUIN
C IByMs IEpEMEHHBIMU. Perienne cucteM IByX ypaBHEHUM, OHO U3 KOTOPBIX JUHEHHOE, a APYyroe
— BTOpOH crerneHu. I'paguueckass MHTEPIIpEeTaIUs CUCTEMbI YPaBHEHUI ¢ ABYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOOOM.

Hepasencrtpa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. PellieHne TMHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.
Pemenne cucteM JMHEMHBIX HEPABEHCTB C OAHOM mnepeMeHHOW. KBagpaTHble HepaBEeHCTBaA.
['padmueckas nHTEpIpETaLlMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMH.
DOyHKIUH

KBagparnunas ynkmus, e€ rpaduk u coiicta. [lapaboma, KoopAMHATHI BEPIIUHBI TapaOOIIbI,
0Chb CUMMETpPUHU TapaboIbl.

I'paduxu byskmmit: ¥ = kX, y = kx + b, y=k/x. Y="x, y=x*. y = | x | u ux cBoiicTsa.

Yucii0BbIe OCIE10BATEIbHOCTH

Omnpenenenne U cnocoObl 3aaHNs YUCIIOBBIX MOCIEI0BATENbHOCTEH.

[lonsiTne 4YMCIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEI0BATEIBHOCTH PEKYPPEHTHOMN
dhopmyroit u popMyII0if N-TO YIICHA.

Apudmernueckasi 1 reoMeTpuIecKas IporpecCu.

Apudmernueckas U1 reomeTpuyeckas nporpeccuud. P@opmysibl N-T0 4jieHa apuPMeTHYecKoil u
T€OMETPUYECKOU ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o00paxeHne wieHOB apu(MeTHYecKol U TEeOMETPUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMAIBHBIA pOCcT. CII0KHbBIE TIPOLIEHTHI.
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHHe yueOHOTO Kypca «Aredpa» T0KHO 00eCIeuynBaTh JOCTHKEHUE HAa YPOBHE OCHOBHOTO
obmero  o0pa3oBaHWs  CICAYIOIIMX  JIMYHOCTHBIX,  METallPeIMETHBIX W  MPEJAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOR:

JUYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHS TPOTPaMMbI YY€OHOTO Kypca «AJredpa» XapaKTepU3yrTCs:

IaTpuoTHYeckoe BOCIMTAHME:

MPOSIBIICHUEM HMHTEpeca K MPOILIOMY M HACTOAIIEMY POCCHUCKON MaTEeMaTHKH, IIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHXKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI, K
HCIIOIB30BAaHUIO 3THX JOCTIKEHHUH B IPYTUX HayKaX M MPUKIIAIHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTEH TpaXkJAaHWHA W peaid3allid  ero Ipas,
MIPEJICTABJICHHEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYP, SIBICHHIA,
MpOIeAyp TPakIaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTBHIO K OOCYKIEHHUIO



ATUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUN HayKd, OCO3HAHHEM
BOKHOCTH MOPaJThb- HO-3THYCCKUX MTPHHIIUITOB B ACSITCILHOCTH YUEHOTO.

Tpynosoe Bocniuranue:

YCTAaHOBKOW Ha aKTHBHOE YYacTHEe B PEIICHUHM MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOH
HaMpaBIIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOro 0oOpa3oBaHUS Ha TMPOTSHKEHUU BCEH
YKU3HU JIJIS YCTIeITHOW TTPO(eCCHOHATTLHOM JISATSIIBHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

OCO3HAaHHBIM BEIOOPOM U MMOCTPOSHUEM UHAUBHUIYyAIbHOM TPaeKTOPHH 00pa30BaHMSI U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TIOTPEOHOCTEH.

JcTeTHYecKoe BOCIIMTAHUE:

CIOCOOHOCTBIO K SMOITMOHATBFHOMY M 3CTETHYCCKOMY BOCIIPHUATHIO MAaTEMaTHYCCKHX OOBEKTOB,
3aj/1a4, peleHui, pacCy>KICHHIA; YMEHUIO BUIETh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B HICKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAIINEH B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI M 00IECTBA, TOHUMaHHEM MaTeMaTHICCKOW HAYKH
Kak cdepbl YEeIOBEUYECKOW MEeATENHHOCTH, STAaloB €€ pPa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTHUA
IIUBHJIU3AIUH;

OBJIaJICHUEM SI3BIKOM MAaT€MaTHKH U MAaTEMaTUYECKOW KyJIbTypOl KaK CpeJCTBOM MO3HAHUS MUDA;

OBJIAJICHUEM MMPOCTCUIITUMH HABBIKAMH HUCCIICIOBATEIILCKON JACSITEILHOCTH.

du3uyeckoe BOCHNUTaHHe, (opMUpOBaHHE KYJIbTYPbl 310POBbSi U 3MOIHOHAIBLHOIO
Osaronosy4usi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B WHTEpEcax CBOETO 370POBBS, BEICHHS
3JI0POBOTO 00pasa KW3HHU (30pPOBOE TNUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
perymsipHasi Gpu3nYecKas akTUBHOCTH ),

c(hopMUPOBAHHOCTHIO HaBBIKA PEe(IICKCUU, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO XKe
MpaBa JIpyroro 4eixoBeKa.

IK0JI0rH4ecKoe BOCIIUTAHHE:

OpUEHTaIlel Ha TMPUMEHEHHE MAaTeMaTHYeCKUX 3HAaHWH IS pelleHusl 3agad B 00JIacTu
COXPAaHHOCTH OKPYXKAIOIIEH Cpeabl, IUIAHHUPOBAHHS TIOCTYIIKOB M OIEHKA WX BO3MOXHBIX
MOCTIEACTBHM JIsI OKPY>KaIOIIEH Cpebl;

OCO3HAaHHEM TJI00ATBLHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTel UX PeIIeHUs.

JInyHOCTHBIE  pe3yJbTaThl, o0ecrmeuynBaOIIMe  aJanTanule  odydyawulerocsi K
U3MEHAIOINMCS YCJIOBUSAM CONMAIBLHON M MPUPOTHON CPeabl:

e TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHYECKYIO JICSITeILHOCTD, B TOM YHCIIC YMEHHUE YIUTHCS Y
JIPYTHX JIIOJIeH, TpUoOpeTaTh B COBMECTHOM JAeSITEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMTICTCHIIMH U3 OTBITA JIPYTHX;

e HEOOXOMMOCTEIO B (DOPMHUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIe POPMYITUPOBATEH UJICH,
MTOHSITHS, THITOTE3bI 00 00BEKTAX U SIBIICHUSX, B TOM YHCJIC paHee HE U3BECTHBIX,
OCO3HABaTh NEPUITUTHI COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE
pa3BUTHE;

e CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U
neicTBus, pOopMyIUpPOBaTH U OLEHUBATh PUCKU U TIOCTEACTBUS, (HOPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yJbTaThl  OCBOEHHSI IMPOrpaMMbl  y4yeOHOro Kypca  «Anredpay
XapaKTePU3YIOTCS OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OeliCMBUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeliCmMBUIMU u
VHUBEPCAIbHLIMU PeZYIAMUBHBIMU OCUCEUIMU.

1) Vuusepcanvnvie noznasamenwvhuoie oelicmsus  obecnewusaiom — gopmuposanue  OA306bIX
KOCHUMUBHLIX NPOYecco8 o00yuarowuxcs (oceoenue Memooo8 NO3HAHUA OKPYHCAlouje2o Mupa,
npuMeHeHue 102UYeCKUX, UCCTIe008ameNbCKUX onepayull, ymeHut pabomamsos ¢ ungopmayueti).

ba3oBbie Jiornyeckue 1eMCTBUA:



* BBIBIISITh U XapaKTepU30BaTh CYILIECTBEHHbIE PU3HAKU MaTEMaTHYECKIX OOBEKTOB,
MOHSATHH, OTHOIIEHUI MEXy TOHATUSAMHE; (POPMYINPOBATH ONPEACTICHNS TOHSATHIA,
yCTaHaBJIMBATh CYIIECTBEHHbIH MPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHUS JIJIs1 00001IeHUS U
CpaBHEHWUSI, KpUTEPHH MTPOBOIMMOTO aHAITN3a;

e BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BBIBATE CYXKJICHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

* BBIABIISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M IPOTUBOPEUUs B (paKTax,
JTAHHBIX, HAOTIOJICHHUSIX W YTBEPXKICHHSX; TIPE/IIaraTh KPUTEPUH JUTSI BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JIeJIaTh BHIBOIBI C MCTIOJIH30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTHBHBIX
YMO3AKIIOYEHUH, YMO3aKIIIOUSeHUH TI0 aHAJIOTHH;

e pa30MpaTh TOKA3aTEIHCTBA MATEMAaTHIECKUAX YTBEPKICHHUH (TIPSMBIEC ¥ OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSATEIILHO HECIIOKHBIE JOKA3aTEIbCTBA MAaTEMaTUYECKUX (aKTOB,
BBICTPAWBATh APTYMEHTAINIO, TPHUBOANTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

e BEIOMpATh cr1oco0 pemieHus yaeOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BbIOMpPATh HanboJIee NOIXOAAINNA C YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

* IICTIOJIB30BaTh BOIPOCHI KaK MUCCIEI0BATEIbCKIUI HHCTPYMEHT MO3HAHUS; (HOpMYITUPOBAThH
BOTIPOCHI, (PUKCUPYIOIINE TIPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSATEIBHO YCTaHABIHBATh
HCKOMOE U JIaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMI0, MHEHHUE;

e TIPOBOJIMTH TIO CAMOCTOSITEIIFHO COCTABICHHOMY IIJIaHY HECJIOXHBIN dKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIEIOBAHNE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTH4YeCKOT0 0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

* CAMOCTOSITENIFHO (hOPMYITHPOBaTh 000OIIEHNUS U BHIBOJIBI IO PE3yiIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIIEIOBAHUS, OIICHUBATh IOCTOBEPHOCTH TOYYEHHBIX PE3YyJIbTATOB,
BBIBOJIOB U 000OIIEHHI;

e IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIecca, a TAKXKE BBIIBUTATh TPEATIONIOKEHUS O
€ro pa3BUTHU B HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmaunmeii:

e BBIBIISITH HEZOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, JaHHBIX, HEOOXOAMMBIX /IS
pelIeHHs 3a/1a4u;

e BEIOMpATh, aHAJIU3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH UH(OPMALIHIO
Pa3INYHBIX BUIOB M (POPM NpECTaBICHUS;

* BBIOMpaTh (PopMy mpencTaBieHust HH(OPMAIMK U MIUTIOCTPUPOBATH PEIIaeMble 3aauu
cXeMaMH, JrarpaMMaMu, HHOU rpaduKoil 1 NX KOMOMHAIMSIMH,

e OLIEHUBATh HAIEKHOCTh HH(POPMAIIUU TIO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIIEM WU
c(hOpPMYIHPOBAHHBIM CAMOCTOSITEITHHO.

2) Yuueepcanvrvie KOMMYHUKAMUBHbBLE OCliCMEUsL obecneyusarom chopmuposanHocms
COYUATIbHBIX HABLIKOB 00YUAIOWUXCS.
OO0menue:

e BOCIIPHHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBHUU C YCIOBHUSIMH U TIEIISIMH
00I11eHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS TI0 XO/1y pEIIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJyYEHHBIH pe3yibTar;

* B X0J1¢ 00CYKJIeHHs 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMO TeMBbI, TPOOJIEMBI,
pelraeMoi 3a1a4M, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HA MIOMCK PEIIEHUs; COIIOCTABIIATh
CBOHU CYXKJICHUS C CYKICHUSMU JIPYTHX YYaCTHUKOB JTUaNIora, 0OHapyKUBATh pa3Iuuue U
CXOJICTBO MO3UILIMI; B KOPPEKTHOM hopMe hopMyIMpoBaTh pa3HOIIACUS, CBOU
BO3PAXKCHHUS;



e IIPE/ICTABIIATh PE3YJIbTAThl PELICHUS 3aauH, SKCIIEPUMEHTA, UCCIIeI0BaHUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BHICTYIUIEHHS C yUETOM 3a/1a4 MPEe3eHTalUU U
0COOEHHOCTEH ay IUTOPHH.

CoTpyaHunuecTBo:

e IOHUMATh U UCIIOJIB30BaTh MIPEUMYIIECTBA KOMaHIHON ¥ UHAMBHYyaJIbHON pabOTHI pU
pelIeHnr yuyeOHbIX MaTeMaTHUYECKHX 3a/1aY;

e IPUHUMATB 1IeJTb COBMECTHOM JeSTETbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacipenesTh BUABI padoT, J0rOBApUBATHCS, 00CYXKAATh MPOLIECC U PE3yIbTaT
paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIIO/IEH;

e y4aCTBOBATh B IPYIIOBBIX popMax paboThl (00CYyKaeHHsI, 0OMEH MHEHUSIMU, MO3TOBBIE
LITYPMBI U JIp.);

e BBITIOJTHATH CBOIO YacTh Pa0OTHI U KOOPIWHUPOBATH CBOU JACUCTBUS C APYTUMH YICHAMH
KOMaH/Ibl;

e OIICHMBATh KAYECTBO CBOET0 BKJIaJa B OOIIMN NPOAYKT IO KPUTEPHIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuueepcanvhvie pecynamuensvie oeticmeusi  obecneuusarom — Gopmuposanue  CMbLCIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmszauus:

CaMOCTOSITENIbHO COCTABIIATH IUIaH, AITOPUTM peIIeHHs 3a1a4H (MITH €r0 4acTh), BBIOMPATh CIIOCO0
pelIeHns ¢ y4€TOM HMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ yu€TOM HOBOM MH(pOpMAaIIUK.

CaMOKOHTPOJIBb:

e BJIaJIETh CLIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa peleHus
MaTeMaTHYeCKOU 3a/1a4H;

e IIPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHUH 33]]a4l, BHOCUTD
KOPPEKTHUBHI B IEITEIbHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB, HAMIEHHBIX OLINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

e OIICHHMBATh COOTBETCTBUE pe3yibTaTa AESITEIbHOCTU MTOCTABIEHHOM LIEH U YCIOBUSIM,
OOBSICHATH IPUYMHBI JOCTHKEHUS MM HEJOCTHXKEHUS LIeJIH, HAXOIUTh OIMOKY, 1aBaTh
OILICHKY ITPHUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS JIOJDKHO
o0ecrneunBaTh JOCTHIKEHHUE CIAEAYIONIUX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:
7 KJIACC
Yucsia v BLIYUCTIEHUSA

HaxonuTh 3HAYeHHS YMCIIOBBIX BBIPAKCHUM; MPUMEHSITH Pa3HOOOpa3HbIC CIOCOOBI U TPHUEMBI
BBIUMCJICHHS 3HAUCHUH APOOHBIX BBIPAXKEHHM, COIepKaIUX OOBIKHOBEHHBIC U IECATUYHbBIE IPOOH.

[TepexonuTh OT OHOM (HOPMBI 3amKcH YUCeN K APYroi (mpeoOpa3oBbIBaTh ACCATUIHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOb).

CpaBHUBATH ¥ YIOPSOYUBATEH PAIMOHAILHBIC YUCIIA.

OKpyTasTh YuCna.

BEBITIONTHATE TPHUKUAKY W OIEHKY pe3yJbTaTa BBIYUCIICHWN, OIIGHKY 3HAUYEHUH YHCIIOBBIX
BBIPAKEHUM.

BEBITIONTHATE TEWCTBUS CO CTENICHSIMU C HATYypaIbHBIMU TTOKA3aTEIISIMH.

[TpuMeHsTh MPU3HAKU JEIMMOCTH, PA3I0KEHHE HA MHOKUTENIN HATYPAIbHBIX YHCEIL.

Pemarh TpaKTHKO-OPUEHTUPOBAHHBIC 3aJa4d, CBS3aHHBIE C OTHOIICHHEM  BEJIHYMH,
MPOMOPLHUOHATILHOCTIO BEJIMYUH, MPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 33]a4 C
y49ETOM OTpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX O0OHEKTOB.

Anredpanyeckne BbIpaKeHUs

Hcnons30BaTh anreOpandeckyrd TEPMUHOJIOTHIO M CHMBOJUKY, TMPUMEHSATH €€ B Ipolecce
OCBOEHHS y4eOHOTr0 MaTepuara.

Haxoauth 3HadeHus: OYKBEHHBIX BBIPAKCHUHN TIPU 33JAHHBIX 3HAYCHHSX TICPEMEHHBIX.



BeimonuaTe mpeoOpa3oBaHUs IIENIOTO BBIPAKEHUS B MHOTOWIEH IPHUBEICHHEM IOJI00HBIX
CllaraeMblIX, pacCKpbITHEM CKOOOK.

BBINONMHATE YMHOXXEHUE OJHOWICHA Ha MHOTOYWIEH M MHOIOYJIEHAa HAa MHOTOYJIEH, IPUMEHSATH
(dhopMyIbI KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHHE MHOTOUWIEHOB HAa MHOXKHMTENU C IOMOIIbIO BBIHECEHUS 3a CKOOKH
001Iero MHOXKHTEJS, TPYIIIUPOBKH CIIaraeMbIX, IPUMEHEHUs (OPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTh TpeoOpa30BaHUs] MHOTOWIEHOB JJISi PEICHHs Pa3IUYHBIX 3a]ad M3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW € HATypajJbHBIMH IIOKa3aTeNlssMU il IpeoOpa3oBaHUs
BBIPAKEHUM.
YpaBHeHHs U HEPABEHCTBA

PemaTe 1MHEHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSIS PAaBHIIa IEPEX0A OT UCXOJHOTO
YPaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepsTh, SIBISETCS JIU YACIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduueckre METOIbl P PEIIEHUH JTUHEWHBIX YPaBHEHUN U UX CUCTEM.

[Tonbupars npuMepsl Map YHUCEN, SBIAIOMUXCA PEIICHHEM JHMHEHHOrO YpaBHEHHs C JIByMs
IIEPEMEHHBIMHU.

CTpouTh B KOOpAMHATHOM IJIOCKOCTU TpadMK JMHEHHOIO YpaBHEHHUS C JIByMs NEpEMEHHBIMH;
MOJIb3YACH 'pa)KOM, IPUBOAUTH MIPUMEPHI PEIICHNS YPaBHEHHUS.

Pemmiate cuctemsl IByX JTMHEHHBIX YpPaBHEHHH C IByMs IEPEMEHHBIMHU, B TOM YHCIIE TPaUIECKH.

CocTaBiATh M pelaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHHH IO YCIIOBHIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U IIOJIyYEHHBIN pe3ybTar.
Koopaunarte! u rpapuku. ®yHkuumn

N300pakaTh Ha KOOPAMHATHYIO MPSAMYIO TOYKY, COOTBETCTBYIOIIME 33JaHHBIM KOOpPJIUHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 32 MUCHIBATh YHCIOBbIE TPOMEKYTKH Ha AIreOpanvdeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KO OpJAWHATaM; CTPOUTH IpapuKu
auHeHHbIX QyHKuui. CTpouth rpaduk GyHkuuuy = | x |.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUH HM3BECTHBIE 3aBUCUMOCTH MEXJy BEIMUYMHAMM: CKOPOCTH,
BpeMSl, pacCTOSHUE; 1I€Ha, KOJTUYECTBO, CTOUMOCTD; TPOU3BOUTENILHOCTD, BpeMSs, 00bEM pabOTHI.

Haxonuth 3HaueHne (yHKIMU 1O 3HAYEHUIO e€ apryMeHTa.

[Tonumate Tpaduueckuii crmocod MpeACTaBICHUS H aHaiu3a WH(OpPMAIMW; W3BJICKaTh |
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.
8 KUIACC
Yuciia 1 BbIYHCICHUA

[IpuMeHsTh MOHATHE apUPMETHUECKOro KBAJPAaTHOTO KOPHS; HAXOJIUTh KBaJpaTHbIE KOPHH,
UCTONB3ysd TpH HEOOXOAWMOCTH KAaJbKYJISATOP; BBIMNOJHATH IPeoOpa3oBaHMs BBIPAKEHHI,
coJiepKalMX KBaJgpAaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucH OOJBIIMX M MaJbIX YMCE C IMOMOIIBIO JECATHUHBIX JIpo0ei U crerneHei
gucina 10.
Auredpanyeckune BbIpaKeHHs

[TpyMeHsITh NOHATHE CTETIEHU C LENbIM MOKa3aTeNeM, BBIOJIHATH MpeoOpa3oBaHus BbIPaKEHUH,
COJIepKAIIMX CTEIEHHU C LEIBbIM I1I0KA3aTEIEM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHMs PAllMOHAIBHBIX BBIPAXKEHWH Ha OCHOBE MPaBUI
JIeUCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMu JpoOsMu.

PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTENH.

[TpumensaTs npeoOpa3oBaHUs BBIPAXKEHUN Ul pEIIEHUs PA3JIMYHbIX 3aJad M3 MaTeMAaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.
YpaBHeHHsI M HEPABEHCTBA

Pemates yiMHENHbIE, KBapaTHbIC YPABHEHMS U PALlMOHAIbHBIC YPABHEHUS, CBOIAILUECA K HUM,
CHUCTEMBI IBYX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMHU.

IIpoBoauTh NpOCTEHUIINE HCCIEHOBAaHUS YPAaBHECHUH M CHUCTEM YPaBHEHHM, B TOM YHCIE C
IIPUMEHEHHEM IpadUuecKuX MpeAcTaBlIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHUE WM CUCTEMA
YpaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).



[Tepexoauts OT cliOBECHOH (OPMYIMPOBKH 3a7auu K e€ anreOpandeckoil MOJENH C MOMOIIbI0
COCTABJICHUS] YpaBHEHHs] WJIH CHCTEMBl ypaBHEHHH, WHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJ]aui OJTYYECHHBIA pe3ynbTarT.

[TpuMeHSITh CBOWCTBA YHMCIIOBBIX HEPABEHCTB ISl CPAaBHEHHS, OICHKH, peIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJJHOM NMEePEeMEHHON M UX CUCTEMBbI; 1aBaTh rpauuecKyto HLUTIOCTPAIMI0 MHOXKECTBA
pelleHHi HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

[ToHMMaTh W WCMOJIB30BaTh (YHKIIMOHAIBHBIE TMOHATHS W S3BIK (TEPMUHBI, CHMBOJIMUYECKHUE
0003HAaYeHHS); OINpPENENATh 3HauUeHHe (DYHKIMM MO 3HAYEHHUIO apryMEHTa; OINpeNeNsTh CBOWCTBA
¢dbyukmn 1o e€ rpaduky.

Crpouth rpaduKé OSIeMeHTapHBIX (yHKIMI Bumay= Kk/X,y=x3y= X3, y=\x, y=
IxI; ommceiBaTh CBOWCTBA YMCIOBON (PYHKIMU 1O €€ rpaduKy.

9 KJIACC
Yucsia v BHIYUCICHUSA

CpaBHUBATH M yIOPAIOYUBATh PALIMOHATIBHBIE U UPPALIMOHATIbHBIE YUCIIA.

BeImonHATE  apudMeTHyecKre IeHCTBUS C pAlMOHAIBHBIMH UYHUCIAMH, COYETas YCTHBIE U
MUCbMEHHBIE TIPUEMBI, BHITIOIHATH BHIUUCIICHUS C UPPAIMOHATBHBIMU YUCIIAMH.

HaxomuTh 3HaueHWs CTeNeHEeW ¢ MENbIMH IOKa3aTeNsIMH M KOPHEH; BBIUUCIATH 3HAYCHUS
YHCIIOBBIX BBIPRXKEHUI.

OKpyTJIATh NEHCTBUTENBHBIC YWCIA, BBIOTHATH TMPUKUAIKY pE3yibTaTa BBIYMCICHUH, OIEHKY
YHCIIOBBIX BBIPRXKEHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHelHble M KBaJpaTHbIE ypaBHEHMS, YPAaBHEHUS, CBOJSAIIMECS K HHUM, MpocTeiInne
IpOoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cucteMbl ABYX JHMHEHHBIX YpaBHEHUH C JABYMs INEPEMEHHBIMH U CUCTEMBI JABYX
YpaBHEHHA, B KOTOPHIX OJJHO YPaBHEHHUE HE SBISICTCS JINHEHHBIM.

Permiate TeKCTOBBIE 331a4K aNredpanuecKuM CrocoO0M C MOMOIIBIO COCTABJICHUS YPaBHEHUS HITH
CHCTEMBI JIBYX YPaBHEHHH C IByMsI IIEPEMECHHBIMH.

[TpoBouTH TpoOCTEHIIME HCCIEOBAHUS YPAaBHEHUH W CHCTEM YpaBHEHHMH, B TOM YHCIE C
MpUMEHEHHEM TpadUIecKnuX TPEICTaBICHNH (YCTaHABIMBATh, UMEET JIM ypaBHCHHUE WM CHUCTEMa
YPaBHEHMH PELICHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemrate nmuHENHBIC HEPABEHCTBA, KBAIpaTHBIC HEPABEHCTBA; N300pakaTh pellIeHIe HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOH, 3aMMCBHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemrate cucTemMbl JTUHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOUAIONIME KBaJpaTHOE
HEPaBEHCTBO; M300pakaTh pELICHHE CUCTEMbl HEpaBEHCTB Ha YHUCIOBOM MNPAMOI, 3amMChIBATh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a]1a4.

DOyHKIUHA

PacniozHaBaTh (YHKIMM HU3y4eHHBIX BHUJOB. [loKa3pIBaTh CXEMaTHMYECKH PACHOJIOKEHHE Ha
KOOPJIMHATHOMH IJIOCKOCTH TPauKOB

dymkrmii Buma: y = kx, y =kx + b, y = k/x, y=a x>+ bx +cc,y = x3, y=Vx, y = | x | B 3aBHCHMOCTH
OT 3HaYeHU I K03 PUIIMEHTOB;0NMUCHIBATh CBOMCTBA (DYHKIINH.

Ctpoutb 1 U300paxaTh CXeMaTHYECKH IpadUKU KBaJPaTHUHBIX

(YyHKUUH, ONHMCHIBAaTh CBOMCTBA KBAAPATHUHBIX (PYHKIHI 10 UX rpadukam.

Pacnio3HaBaTh KBaJapaTH4Hyr (yHKIHMIO MO (GopMyse, NPUBOIUTH IPUMEPHl KBaJPaTHUHBIX
(GyHKUIMK U3 pealbHOM KHU3HH, (PU3UKH, TEOMETPHUH.

Apudpmernyeckass ¥ reoMeTPUYECKAasi MPOrPeccuu

PacrnioznaBaTh apu(pMeTHUECKYIO U TE€OMETPUYECKYIO IPOTPECCHH IPU pa3HbIX croco0ax 3aaaHusl.

BBINONHATE BBIYMCIEHUS C MCIOJAB30BaHMEM (OpMyJ N-ro wieHa apudMeTudeckoil u
T€OMETPUYECKOU ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJUHATHON INIOCKOCTH.



Pemarp 3amaum, cBsI3aHHBIE C YHCJIOBBIMHU IOCJIEIOBATEIIBHOCTSIMHM, B TOM YHUCIE 3aJa4d W3
peabHOM JKU3HHU (C UCTIOIB30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUH).
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «'EOMETPUA"

PabGouass mporpamma mo ydeOHOMy Kypcy "l'eomerpus" nmns oOywaromuxcst 7-9 KiaccoB
pa3paboTrana Ha ocHOBe DeiepaIbHOr0 rocy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOTO
oOmiero oOpa3oBaHUsl C Y4ETOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, NPEAbIBIIEMBIX K
MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPAJUIMNA POCCUICKOTO 00pa3oBaHMs, KOTOPbIE 00ECIEUnBAIOT
OBJIaJICHUE KIIIOYEBHIMU KOMIIETCHLUSMH, COCTaBISIOIIMMU OCHOBY JJIi HENPEpHIBHOTO
0o0pa3oBaHUsI M CaMOPa3BUTUSA, a TaKXKe LEJIOCTHOCTh OOIIEKYJIbTYpHOIO, JIMYHOCTHOTO U
M03HABATEJIBHOIO pa3BUTUA o0yuaronmxcs. B nmporpamMmMe yuTteHsl ujaeu u nonoxenus: Konmenmmu
pa3BuTHI MaremaTHuyeckoro ooOpa3oBanus B Poccuiickoit ®enepauuu. B snoxy nugposoii
TpaHcopmau BceX c@ep YeIOBEYECKON AeSITeIbHOCTH HEBO3MOXHO CTaTh 0OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOW MOJTrOTOBKH. Y3K€ B IIIKOJIE MaTeMaTHKa
CIIy’KHT OIMOPHBIM TPEIMETOM JUIsl U3YUEHHUS CMEXHBIX IUCIMIUIMH, a MOCJE MIKOJbI pealbHOU
HEOO0XO/IMMOCTBIO CTAaHOBUTCSI HENpepbIiBHOE 00pa3oBaHUE, UTO TpeOyeT IMOJIHOLEHHOW 0a3oBOM
0011e00pa3oBaTeIbHON MTOATOTOBKH, B TOM YHCIIE U MAaTEMaTUYECKOM.

Oto 0O0yCIOBIEHO TEM, YTO B HAIM JHH pPAacTéT 4YHUCIO NpOodeccuid, CBSI3aHHBIX C
HEMOCPEJACTBEHHbIM MPUMEHEHHEM MaTeMaTUKu: U B cdepe SKOHOMHUKM, U B Ou3Hece, U B
TEXHOJIOTHUECKUX 00JacTAX, U 1aXke B T'yMaHUTapHbIX chepax. Takum oO6pa3zoM, Kpyr MIKOJIbHUKOB,
JUISL KOTOPBIX MaTeMaThKa MOXKET CTaTh 3HAYMMbIM IIPEIMETOM, PACIIUPSIETCS.

[TpakTuyeckass MOJE3HOCTh MaTeMaTUKU OOYCIIOBJIEHAa TeM, 4TO €€ MpeIMETOM  SBIISIOTCS
(yHIaMeHTalIbHbIE CTPYKTYpbl HAILlErO0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIUYECTBEHHbBIE
OTHOILIEHHUS OT MPOCTENUIINX, yCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 1O JOCTATOUYHO CJIOKHBIX,
HEOOXOIUMBIX JJI Pa3BUTHUSl HAYUYHBIX M MPUKIAAHBIX HJed. be3 KOHKpETHBIX MaTeMaTHYecKuX
3HAaHUU 3aTPyTHEHO MIOHMMAaHHUE IPUHIUIIOB YCTPONWCTBA U UCIIOJIb30BaHUs COBPEMEHHON TEXHUKH,
BOCIPUATHE W MHTEpHpeTanusi pa3sHOOOpa3HOM COIMaNbHON, SKOHOMHYECKOH, MOJUTUYECKON
uHpopmanuu, MaiaodpeKTUBHA MOBCETHEBHAS MPAKTUYECKas AesITeIbHOCTh. Kaxk/IoMy UelloBeKy B
CBOEH )KU3HU MPUXOAUTCS BBIMOIHITH PACUETHI M COCTABIIATH AJITOPUTMbI, HAXOUTh U MPUMEHSThH
(opMyIIbl, BIAJAETh NTPAKTHYECKUMHU IPUEMAaMU T€OMETPUYECKIX U3MEPEHHI U ITOCTPOCHUH, YUTATh
nH(pOpMalIMIO, TPEICTAaBICHHYI0 B BUAE TaONML, AMArpaMM M TpaHKOB, KUTh B YCIOBHUSX
HEOIPeaeIEHHOCTH U IOHUMATh BEPOSTHOCTHBIHM XapakTep CydaiHbIX COOBITHI.

OnHOBpeMEHHO ¢ pacuiMpeHueM cep NpUMEHEHUs MaTeMAaTUKU B COBPEMEHHOM O0IeCTBE BCE
0oJiee BaXKHBIM CTAHOBUTCS MAaTEeMaTHUYECKU CTUIIb MBIIIUIEHUS, TPOSBIISIOIIUICS B ONpeAeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHHss MaTeMaTHKH B apceHanl NpUEMOB U METOJOB
MBIIIUIEHUS YeJIOBeKa €CTECTBEHHBIM 00Pa30M BKIIIOUYAOTCS MHAYKLUS U JAeTyKIHs, 0000IIeHue 1
KOHKpEeTH3alusi, aHajdu3 M CHHTE3, KiacCUPUKAUs M CUCTeMaTH3alus, aOCTparupoBaHUE W
a”anorus. O0bEKTh MaTEMAaTHUECKUX YMO3AKIIOUEHHH, TPaBUiIa UX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHM3M JIOTHYECKHX TIOCTPOEHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHHsI (OpMYyIHpPOBATh,
00OCHOBBIBATh M JIOKa3bIBAaTh CYXKJIEHHs, TEM CaAMbIM pa3BUBAIOT JIOTHYECKOE MbIILIeHHE. Beaymas
POJIb MPUHAJUIEKUT MaTeMaTHKE U B (POPMUPOBAHUU AIITOPUTMUUECKONH KOMITOHEHTHI MBILUICHUS U
BOCIIMTAHMM YMEHUH JEMCTBOBATH 10 3aJaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATb M3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpo1iecce pelenus 3a1a4 — 0CHOBOI yueOHOM 1eITeIbHOCTH Ha YPOKaxX
MaTEMaTUKU — Pa3BUBAIOTCS TAKXKE TBOPYECKAsl M MIPUKIJIAIHAS CTOPOHBI MBIIICHUS.

OOyuenue mMaTeMaTHKe JaéT BO3MOKHOCTh pa3BUBaTh y 00YYAIOMIUXCA TOUYHYIO, PAllHOHAIBHYIO
1 MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauloJiee MOIXOASIIUE S3bIKOBBIC, CUMBOJIMUYECKUE,
rpaduuecKre CpecTBa s BRIPAKEHUS CYKACHUIN U HATJISITHOTO UX MPECTAaBICHHUS.

Heo06xonuMbpIM KOMIIOHEHTOM OOLIEH KyJbTYpbl B COBPEMEHHOM TOJKOBAaHMHU SBIIETCS 00ILee
3HAKOMCTBO C METOJaMHU IIO3HAHUS JEHCTBUTEIBHOCTH, NPEACTABIECHUE O MPEAMETE M METOJAX
MaTeMaTUKU, MX OTIMYMA OT METOJOB JPYTUX €CTECTBEHHBIX M TyMaHHUTapHbIX HaykK, 00
0COOEHHOCTSIX NMPUMEHEHUs] MaTeMaTHKHU Ui peIIeHHs HAy4HBIX W MPHUKIAAHBIX 3a1ad. Takum
o0pa3zoM, MaTeMaTH4YeCKOe 0Opa3oBaHME BHOCHT CBOHM BKJaJ B (hOpMHUPOBaHHE OOIIEH KYJIbTYPHI
YeJI0BEKa.



N3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa, TOHUMAaHHIO
KpacoTbl M U3AIIECTBA MaTEeMaTHYECKUX PACCYKJEHUH, BOCIPUSATHIO TE€OMETPHUUECKUX (HopM,
YCBOEHHUIO UJIEM CHMMETPHH.

HEJIN U3YUYEHUSA YYEBHOTI'O KYPCA "I'EOMETPUSA"

«MareMaTuky y>Xe 3aT€M yYWUTb HaJ0, YTO OHA YM B INOPSIOK NPUBOAUTY», — IHUCAJ BEIUKUI
pycckuii ydyenbli Muxann BacunbeBuu JlomoHocoB. I B 3TOM COCTOMT OJHA W3 JBYX IEJei
0o0y4YeHHs TeOMETPHM KaK COCTaBHOM 4YacTH MaTeMaTHKH B INIKOJe. DTOH LENH COOTBETCTBYET
JoKa3aTellbHas JIMHUA MpenojiaBanus reomerpuu. Cieays mpeacTaBlieHHOW pabouelt mporpamme,
HauMHas C CeJbMOro Kjacca Ha YypoKaX TeOMETpUM OOy4arolMHCsS YYHUTCS TNPOBOAMTH
JIOKa3aTeNIbHbIE PACCYXKICHMsS, CTPOUTH JIOTUYECKHE YMO3AKJIIOUYEHHMsI, JOKa3blBaThb HCTUHHbBIE
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYXKAECHUS OT «IIPOTUBHOTOM,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYINPOBATH OOpPATHBIE YTBEP)KIEHUS. Y YEHHUK, OBJIaICBILINN
HCKYCCTBOM paccCy’kJaThb, OyeT IPUMEHSTh €r0 U B OKpY>KaloIIel )KU3HH.

Kax nmucan reometrp m nemaror Urope @enoposny IllapsiruH, «1r01pMH, TOHUMAIOIIUMH, YTO
TaKO€ JI0Ka3aTeIbCTBO, TPYIHO U J1aXKE HEBO3MOKHO MAHUITYJIMPOBaTh». M B 3TOM COCTOUT BaKHOE
BOCIIUTATEIbHOE 3HAYEHUE M3yUEHUs TE€OMETpUH, TPUCYIllee HUMEHHO OTEYECTBEHHOMU
MaTeMaTHYeCKoM Ikoje. Bmecre ¢ TemM aBTOpBl IPOrpaMMbl INPEAOCTEPErarOT YUYHUTENS OT
u3nuIIHero GopmanuizMa, 0COOEHHO B OTHOILIEHUHM Hayall U OCHOBaHUM reoMerpuu. OpaHIly3CcKHii
MaremaTuk JKaH JIpeoHHE 1O 3TOMY NOBOJY BbICKa3zaics Tak: «UTo Kacaercsi AeIMKaTHOU
MpoOJIEMbI BBEACHUS «aKCHOM», TO MHE Ka)X€TCsl, YTO Ha MEPBBIX MOpax HYy»KHO BooOIIe n3derarb
IIPOU3HOCUTH €aMo 3TO cl10BO. C Ipyroi k€ CTOPOHBI, HE CIIEYET YIIyCKaTh HA OJHOU BO3MOKHOCTH
JaBaTh MPUMEPHI JIOTUYECKUX 3aKJIIOUEHUH, KOTOpble KyJa B OoJyblIeil Mepe, YyeM HJes aKCHOM,
SIBJIIFOTCSI ICTUHHBIMM U €IMHCTBEHHBIMH JIBUTATEIIMA MAaTEMaTHUECKOTO MBILUIEHUS».

Bropoii enbio n3ydeHust reoMeTpUH SBIISETCS UCIIOJIb30BAHNE €€ KaK MHCTPYMEHTA ITPH PEeLLIEHUN
KaK MaTeMaTHYECKHUX, TaK M MPAKTUYECKUX 3a4ad, BCTPEYAIOLIMXCA B pEAJIbHON >KU3HM.
OKOHYMBIINHI KypC F€OMETPHUH MIKOJIBHUK J0JKEH ObITh B COCTOSIHUU OIPENIETUTh T€OMETPUUYECKYIO
¢burypy, onucarb CI0BaMHU JAHHBIA YepTEX MM PUCYHOK, HAMTH IUIOIIAbL 3€MEJIBHOTO Y4acTKa,
paccunTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabessi uiu TpeOyeMble pa3Mepsl rapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpPAs, BBIUMCIUTENIbHAS JIMHUS B M3YYEHUU T'€OMETPUH B
mkoJie. JlaHHas mpakTU4YecKas JIMHUS SBJISIETCS HE MeHee BakHOoMl, yem mnepBad. Emeé I[lmaron
IpeanuchiBall, YTo0bI «rpaxaane [IpekpacHoro ropoaa H1 B KOeM cllyyae He OCTaBIISLITH T€OMETPHIO,
BEJlb HEMAJIOBAXXHO JlaXke MOOOYHOE €€ NMPUMEHEHHEe — B BOCHHOM Jelie Ja, BIPOYeM, U BO BCEX
HayKax — JUI JIyYILIEero UX YCBOEHHUS: MBI Be/lb 3HaeM, Kakass OSCKOHEYHas pa3HMIA CYIIECTBYET
MEX/Jy 4YEeJIOBEKOM TMPUYACTHBIM K TE€OMETPUM U HENpUYacTHeIM». [l 3TOro y4uresnto
peKoMeHayeTCs MoAOUpaTh 3aa4l MPAKTHUECKOro XapakTepa Uil pacCMaTpUBAEMbIX TE€M, YUHUTh
JIeTeH CTPOUTH MaTeMaTUUYECKHE MOJIETN PEaIbHbBIX KU3HEHHBIX CUTYalUi, TPOBOJAUThH BBIUNCICHUS
U OLEHUBATh aJeKBAaTHOCTb IIOJY4YEHHOro pe3yipTaTa. KpaliHe Ba)kHO NOAYEPKUBATH CBS3H
TE€OMETPUH C JPYTMMH MpEeAMETaMU, MOTUBHPOBATh HCIOIb30BaTh OINpPENEICHHUS T€OMETPUUECKUX
(buryp u NoHATHI, TEMOHCTPUPOBATH IPUMEHEHHE MOJYyYEHHBIX YMEHHUN B (PU3HKE U TEXHUKE. DTU
CBsI3M HamOoJee spKo BUAHBI B TeMax «BekTope», « Tpuronomerpruyeckue COOTHOUIEHUsDY, «MeTos
koopauHat» 1 «Teopema [Iudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax usydaeTcsi yueOHbIH Kypc «l'eoMeTpus», KOTOPBIi
BKJIIOYAET CJEIYyIOIME OCHOBHBIC pa3nenbl conepxanus: «['eomerpuueckue ¢GUIrypbl ¥ HUX
CBOMCTBa», «l/3MepeHHE T€OMETPUYECKUX BEIMYMH», a4 TaKXKe «/lekapToBBl KOOpAMHATBI Ha
IUIOCKOCTHY, «BekTopb», «JBmkeHus miockoctu» u «IIpeodbpazoBanus nogo0us».

VY4eOHblIil IU1aH NpeaycMaTpuBaeT U3yuyeHUe reOMETpUH Ha 0a30BOM YPOBHE, UCXO/S U3 HE MEHEe
68 y4eOHBIX YacoB B y4eOHOM T'O/ly, BCETO 3a TpH roja ooyueHus — He Menee 204 4acos.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIIACC

HavanbHbele mnoHATHS TeoMerpuu. Touka, mnpsmas, OTpe30K, Jyd. Yroid. Buael yrios.
Beprukansable U cMexHbIE yriibl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamnensHocTs
Y NEPIEHANKYISIPHOCTD PSIMBIX.

CummMmerpuuHnble (urypel. OCHOBHBIE CBOWCTBAa OceBOM cuMMeTpuu. [Ipumepbl cuMMeTpuu B
OKPY’KaoIIeM MHUpPE.

OcCHOBHBIE TIOCTPOEHHUSI C TOMOIIBI0 LUPKYJs M JuHeiliku. TpeyronpHuk. Beicora, Mmenuana,
OucceKkTpuca, UX CBOMCTBA.

PaBHOOE/IpeHHBIN U paBHOCTOPOHHUH TpeyroNbHUKU. HepaBeHCTBO TpeyToJibHUKA.

CBoiicTBa 1 MPU3HAKK PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBA TPEYTOJbHUKOB.

CBolicTBa M NpPU3HAKK NMapajlieNbHbIX NpsMbIX. CyMMa yIjoB TpeyrojbHUKa. BHeIIHHE yIiibl
TPEYTOJIbHUKA.

[TpssmoyronbHbl  TpeyroiabHUK. CBOMCTBO  MeOuaHbl IMPSMOYTOJBHOTO  TPEYTOJIbHMKA,
NpoBeAEHHOW K  TunoreHy3e. llpu3sHakum paBeHCTBA  NPSIMOYIOJBHBIX  TPEYTOJbHUKOB.
[IpssmoyroabpHBIN TPEeyrobHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMeTpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOMW, TeOpemMa
0 OosplIeM yriie ¥ OoJIbILIEH CTOpOHE TpeyrojbHUKA. [leprnenuKkynsap 1 HaKJIIOHHas!.

I'eomerpuueckoe Mecto Touek. buccekTpuca yria u cepeAMHHBIA NEPIIEHIUKYJIISP K OTPE3KY Kak
reOMETPUUYECKHUE MECTA TOUEK.

OKpyXHOCTb U KpyT, XOpJa U IUaMeTp, UX CBOMCTBA. B3auMHOe pacronokeHne OKpyKHOCTH U
npsimoid. KacarenbHast v cekymiast K oKpy»XHOCTH. OKpy»KHOCTb, BOIUCaHHasi B yroj. Bnucannas u
ONMCaHHasi OKPY>KHOCTHU TPEYTrOJIbHUKA.

8 KUIACC

Yersipéxyronpuuku. [lapamnenorpamMmM, ero Tmpu3HakKM U CBOMCTBAa. YacTHele ciyyau
napajuieorpaMMoB  (IIPsIMOYTOJIBHUK, POMO, KBaApar), WX NpU3HAKK M CBOMcTBa. Tpamemnus,
paBHOOOKas Tparenus, e€ CBoMCTBa U npu3Haku. [IpsmoyronpHas Tpanenus.

Meron yaBoenuss Mmenuasbl. LlenTpanbHas cumMmerpus. Teopema @aneca U TeopemMa o
MPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUY TpeyrojibHUKa U Tpaneuuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TpeyrodbHUKOB, KodGdummeHT moaodus. IIpu3Haku mMOAOOUS TPEYTOJIBHHUKOB.
[Tpumenenne o gO00HS MPH PEIICHHH MPAKTUYECKHX 3a/1a4.

CpoiicTBa muomaael reomerpuueckux ¢uryp. Dopmynbl Ui IJIOM@AAM  TPEYTOJIbHUKA,
napajuieniorpamma, pom0Oa u tpanenun. OTHOIIEHUE TUIOIMACH MOA00HBIX QUTYP.

Brruncnenue miomaaei TpeyroibHIKOB 1 MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. [Tpumenerne Teopems! [Indaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyC, KOCHHYC, TAaHI€HC OCTpOro yrija MpsSMOYTOJIbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

Brucannbie U IEHTpaIbHBIE YIUIBI, YTOJI MEKY KacaTE€IbHON U XOPI0H. YTIbl MEXIY XOpAaMHU U
CEeKyIIMMHU. BmucaHHble M ONHCaHHBIE YETHIPEXYTOJbHUKU. B3aumHOe pacnojiokeHue ABYyX
okpyxHocTell. Kacanue okpyxHocteit. OO1ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanrenc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbl IPUBEICHNUS.

Pemenne tpeyronapHukoB. TeopeMa KOCMHYCOB M Teopema CHHYCOB. PellleHne mpakTH4ecKux
3aJ1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpaszoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoOU3BEIEHUU OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEIEHUH OTPE3KOB CEKYIINX, TEOpEMaA
0 KBaJpaTe KacaTelbHOM.

BekTtop, nnuHa (MoyJib) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPHI, IPOTHUBOIOIOAKHO HANPaBICHHbIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONl€pallMy HaJ BEKTOpamu. Pa3noxeHnue



BEKTOpa MO JBYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel Bektopa. CkansipHOE MPOU3BEICHHE
BeKTOpOB, HpI/IMeHeHI/Ie JJIST HAXOXIACHUA JINH U y1"J'IOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTHU. YPAaBHEHHUS MPSMOW M OKPYKHOCTH B KOOPAMHATAX,
MepeCceYeHNe OKPYKHOCTEN U NMPAMBIX. MEeTOl KOOpAMHAT U €r0 IPUMEHEHNE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. JlmuHA OKpyXHOCTU. ['pagycHas W paauaHHas Mmepa yria,
BBIUHCIICHHUE JUTUH IYyT OKpYy>XHOCTeH. [Inomans kpyra, ceKkTopa, CErMeHTa.

JIBuKEeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (Guryp (dJIeMeHTapHble MpPEeCTaBICHUs).
[Tapannensubiii nepenoc. [ToBopoT.
IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoeHnue yueOHOTO Kypca «l'eoMeTpusi» MTOJDKHO OOECneYnBaTh JOCTHIXKEHHE Ha YPOBHE
OCHOBHOTO 00IIIero 00pa30BaHUsS CIECIYIONNX JHUYHOCTHBIX, METANPEAMETHBIX W TMPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JJUUHOCTHBIE PE3YJIBTATHI

JIudHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpOrpaMMbl  ydeOHOro  kKypca  «[‘eomeTrpus»
XapaKTepU3yIOTCS:

IaTpuoTuyeckoe BoCIUTaAHUE:

MPOSIBIICHUEM HMHTEpeca K MPOILIOMY M HACTOAIIEMY POCCHUCKON MaTEeMaTHKH, IIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHXKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOM LIKOJIbI, K
HCIIOIB30BAHUIO 3THX JOCTIKEHHUH B IPYTUX HayKaX M MPUKIIAIHBIX cepax.

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTEHW TpakJAaHWHA W peald3allid  ero Ipas,
MIPEJICTABJICHHEM O MAaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYP, SIBICHHIA,
MPOIIeAYp TPakIaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTBHIO K OOCYKIEHHUIO
STUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JOCTHKEHUNM HAyKW, OCO3HAHUEM
BOKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IESITEILHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUH TMPAKTHYECKUX 3aJad MaTeMaTH4YeCKOi
HaIpaBJIE€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHUYECKOTO O0pa30BaHUs Ha MPOTSHKEHUH BCEM
YKU3HHM VISl YCTICIITHOM TTPO(EeCCHOHABHON ASATENHPHOCTH U PA3BUTHEM HEOOXOMMBIX YMEHUH;

OCO3HaHHBIM BHIOOPOM U MOCTPOCHUEM WHIUBU Iy AIbHOU TPAEKTOPUHU 00pa30BaHUS U AKU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHUE!

CITOCOOHOCTBIO K AMOITMOHAIBHOMY M ACTETHYECKOMY BOCTIPHSITHIO MaTEeMAaTHUYECKUX OOBEKTOB,
3a/1a4, pelIeHUu, pacCy>KJIeHUI; YMEHUIO BUACTh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{eHHOCTH HAYYHOTO NO3HAHUSA:

OpUEHTAIIMEH B IEITEIIbBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOIBI M 00IIIeCTBa, TOHUMAaHUEM MaTEMaTHIECKON HAYKH
Kak cdepbl YEeIOBEUYECKOW JEATEIHHOCTH, JTAloB €€ pPa3BUTUS M 3HAYUMOCTH JUISI Pa3BUTHS
IUBUJIA3AINH;

OBJIQJICHHEM SI3bIKOM MaTeMaTHUKU U MAaTEMaTUUYECKOM KYJIbTYpPOM KaK CpeJICTBOM MO3HAHUS MUPA;

OBJIQJICHUEM MIPOCTEHIITUMU HaBBIKAMU UCCIIEI0OBATEIIbCKON IEATEIIbHOCTH.

du3znueckoe BOCNUTaHUE, (POPMHUPOBAHHE KYJbTYPbl 3A0POBbS M 3MOIHOHAJIBLHOIO
0J1aronoJryymsi:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYECKHUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBBS, BEACHUS
3I0pOBOT0 00pa3za KM3HU (30POBOE IMHUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
peryisipHasi pu3uvecKas akTHBHOCTH);

c(hopMUPOBAHHOCTHIO HaBbIKa peIICKCUU, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO e
rpaBa Jpyroro 4yeaoBeKa.

IK0JIOrNIYecKoe BOCIINTAHHE:

OpHUEHTAIlMe Ha NPUMEHEHHWE MAaTeMAaTHUYEeCKUX 3HAHUWM JJIs pEeHIeHUs 3aJad B 00JacTH
COXPAaHHOCTH OKpY’KaloIIeHd cpelbl, IUIAaHUPOBAHUS TIOCTYNKOB M OILIEHKH HMX BO3MOXKHBIX
MOCJICICTBHM JIJIsl OKPY>KAIOIIEH Cpebl;



OCO3HaHHEM TTI00aTBLHOTO XapaKTepa IKOJIOTUIECKUX MPOoOIeM U MyTel UX pelleHusl.

JInyHoCTHBIE  pe3yabTaThl, o0ecHeYyMBaKOUIHe  aJanTanue  o0yyawuierocs K
U3MEHAIINMCS YCJI0BUSM COUMAIBHON M MPUPOIHON Cpeabl:

¢ TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHSIX HEONPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOSH
KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO AeSITeTbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y
JPYTHX JIFOJIeH, IPUOOpEeTaTh B COBMECTHOM JCATSILHOCTH HOBBIC 3HAHMUS, HABBIKU H
KOMIIETSHIINH U3 OTBITA APYTHUX;

¢ HEOOXOMMOCTRIO B (DOPMHUPOBAHUH HOBBIX 3HAHWH, B TOM YHCIIE (OPMYITUPOBATE UJICH,
MOHSITUS, THUIIOTE3bI 00 0OBEKTAX U SIBICHUSAX, B TOM YHCJIE paHEEe HE NU3BECTHBIX,
OCO3HABaTh NEPHUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAITUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U
JeicTBHS, GOPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCIIEACTBHS, (DOPMHPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIE  pe3yJbTaThl OCBOCHHS TpOTrpamMMbl  ydeOHOTO Kypca «['eomeTpusdy
XapaKTepU3yIOTCS OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OeliCMBUIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeliCmMBUIMU u
VHUBEPCANbHBIMU PEYIAMUBHBIMU OCICTNEUAMU.

1) Vhuusepcanvnvie noznasamenwvhsie oelicmsus  obecneuusaiom — gopmuposanue  OA306bIxX
KOCHUMUBHLIX NPOYecco8 00yuarowuxcs (oceoenue Memoo0o8 NO3HAHUA OKPYHCAlouje2o Mupa,;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomamsos ¢ ungopmayueti).

ba3oBbie Jiornyeckue 1eMCTBUA:

e BEISBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKK MaTEMaTHICCKIX 00BEKTOB,
MOHSITUI, OTHOIIEHUH MEX]Ty MTOHATUSAMU; GOPMYIUPOBATH OMPEIeIICHUs] TOHATHH;
YCTaHABIIMBATh CYMIECTBEHHBINA MTPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JIJI 000OIICHHS 1
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOTO aHAIIN3A;

e BOCTIpUHUMATh, (POPMYITUPOBATE U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIBHBIC U
OoTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

e BBISBJISTH MATEMAaTHYCCKHIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEYHNS B (DaKTax,
JAHHBIX, HAOIIOICHUSX U YTBEPKICHUSX; MIPearath KpUTSPUH AJIsl BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;

e JIETIATh BBIBOJIBI C UCTIOJIB30BAHHUEM 3aKOHOB JIOTUKHU, AETyKTUBHBIX U HHTyKTUBHBIX
YMO3aKTIOYCHHUH, YMO3aKITFOUeHUH 10 aHAJIOTHH;

e pa3bupaTh 10Ka3aTEeIHCTBA MATEMATHICCKUX YTBEPKACHHM (TIPSIMBIE ¥ OT POTHBHOTO),
MIPOBOJIMTH CAMOCTOSTEIIBHO HECIIOKHBIC JIOKA3aTeIhCTBA MATEMAaTHIECKUX (DAKTOB,
BBICTPanuBaTh apTyMEHTAIUIO, TIPUBOAUTH MIPUMEPHI K KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC PACCYKICHHUS,

e BEIOUMpATh CIIOCO0 pelieHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHHS,
BBIOMpaTh HAHOOJIee TIOIXOAAIINN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA:

e ICTIOJIH30BAaTh BOMPOCH! KaK UCCIIEIOBATEIIbCKHI HHCTPYMEHT TIO3HAHUS, (DOPMYITHPOBATH
BONPOCHI, (PUKCHUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIHLHO YCTaHABIINBATh
HUCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHCHHCE,

 IPOBOJIUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY IJIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIET0OBAHNE TI0 YCTAHOBICHHIO 0COOEHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOiA;

e CAMOCTOSITENEHO POPMYITUPOBATH 000OIIEHNUS ¥ BRIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUSs], UCCIIEI0BAHNUS, OLIEHUBATh JOCTOBEPHOCTDH MOIYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHUI;

e IPOrHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.



Pabora ¢ unopmanmeii:

e BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTh HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsI
pelIeHus 3aJauu;

e BEIOUpaTh, aHAIM3UPOBAThH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATHh HH()OPMALINIO
Pa3INYHbIX BUAOB U (POPM NpECTaBICHUS;

e BEIOUpaTh popMy MpencTaBieHust HHGOpMalMK U WILTIOCTPUPOBATH pellaeMble 3a1aun
CXeMaMH, IuarpaMMaMH, HHOU rpaduKol U MX KOMOMHAIIUSAMU;

e OLICHMBATh HAAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, MTPEATIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbLE OCUCMELUsL obecneyusarom cghopmuposanHocms
COYUATbHBIX HABLIKOG 00YUAIOWUXCA.

OO0menne:

e BOCIIPUHUMAThH U (OPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEISIMU
0OLIeHMSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS 110 XO/ly PELICHMs 3a/1a4yl, KOMMEHTUPOBATh
MOJTyYEHHBINH pe3yJbTaT;

* B X0/1¢ 00CYKJIeHHs 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMO TeMbI, TPOOIEMBI,
pelaeMoii 3a1a4u, BbICKa3bIBaTh UJIEH, HAlLIEJICHHbBIE Ha MOMCK PELICHUS; COMTOCTABIIATh
CBOMU CYXKJICHUS C CYKICHUSIMH JIPYTHX YYaCTHUKOB JTHasiora, OOHapyKMBATh pazIuyuue U
CXOJICTBO MO3UIMI{; B KOppeKTHOU (hopme popMyIrpoBaTh pa3HOIIACHs, CBOU
BO3Pa)KEHUS;

e IPEJICTABIISITh PE3YJIbTATHI PEIICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTa;
CaMOCTOSITENIEHO BBIOMPATh (hopMaT BBICTYIICHHS € YYETOM 3a/1a4 MTPE3CHTALUH U
0COOEHHOCTEHN ayJUTOPHH.

CotpyannuecrBo:

e IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U HHANBUAYaIbHONH pabOThI pU
peleHnH yuyeOHBIX MaTeMaTHYeCKHUX 3a/1a4;

e IPUHUMATH 1I€JIb COBMECTHOM JIE€SITEIbHOCTH, TNIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM
paboThI, pacnpenensTs BUAbI padoT, J0roBapuBaThCs, 00CYKAATh MPOLIECC U Pe3yIbTaT
paboThI; 00001IaTh MHEHUST HECKOJIBKHX JTIOJIEH;

* y4acTBOBATh B IPYMNIOBBIX (hopmax paboThl (00Cyk1eHUs, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIp.);

* BBITIOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOU AEUCTBUS C APYTUMH WICHAMH
KOMaH/1bl;

e OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOLIHIA POAYKT 110 KPUTEPHUAM, cHOpMyITHPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBUSL.

3) Vuusepcanvuvie pecynamusnsie oeiicmeuss  obecneuugarom — @GOpMUpPoOSaHue  CMbLCIO0BHIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmu3anmus:

CaMOCTOSITEJIBHO COCTABIIATH TUIaH, AITOPUTM PEIICHHS 3a/1a4u (UK €T0 9acTh), BEIOMPATh CIIOCO0
pemeHust ¢ yu4€ToM HMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ y4ETOM HOBOM HHPOpMAIIIH.

CaMOKOHTPOJIb:

e BJIAJICTh CIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yiibTaTa pelieHus
MaTeMaTHUYeCKOM 3a1a49mu;

e IPEIBUJETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PEILIEHUU 3a7ja4l, BHOCUTD
KOPPEKTHUBHI B IEATEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, HAMIEHHBIX OLUIHOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

e OLICHHMBATh COOTBETCTBHUE PE3yibTaTa AeSITEIbHOCTU MTOCTABIEHHOM LIEIH U YCIOBUSM,
OOBSICHATH IPUYMHBI JOCTHKEHUS MM HEJOCTIKEHUS LIEJIH, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY MTPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATHBI



OcBoenue yueOHOro Kypca «l'eoMeTpus» Ha ypoBHE OCHOBHOT'O OOILIEro 0O0pa3oBaHMs JOJHKHO
o0ecnieunBaTh JOCTHKEHHUE CIAEAYIOLIUX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTaTOB:
7 KJIIACC

e Pacnio3HaBaTh U3yueHHbIE reoMeTpruecKre (PUrypsbl, ONPEAEIATh X B3aUMHOE
pacrioyio’keHue, n300pakaTb reOMeTpUUECKUEe (PUTypHI; BBIMOIHATH YEPTEXKHU MO YCIOBHIO
3agaun. MI3MepsTh IMHENHHBIE U YTIIOBbIE BEJIMYUHBL. PeriaTh 3a/1auu Ha BEIYHUCIICHHE
JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

e JlenaTth rpy0yI0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEIMUUH MPEIMETOB B PEAIbHOM JKU3HU,
pa3MepoB NMPUPOTHBIX 00BEKTOB. PazinnuaTh pa3mMepsl 3TUX 0OBEKTOB 10 MOPAIKY
BEJIMYMHBI.

o CTpoUTh 4epTEXN K TEOMETPUUECKHUM 3a/1adam.

o [Tonb30BaThCcs MpU3HAKAMU PaBEHCTBA TPEYTOJILHUKOB, UCIIOIb30BaTh MPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUH 3a/1a4.

o [IpOBOIUTE JTOTHYECKHE PACCYKIECHHSI C UCTIOJIB30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

o [Tonb30BaThCs MpU3HAKAMU PaBEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeHMaHbl, MPOBEAEHHOMN K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN
reOMETPUUYECKUX 3a/1a4.

e OnpenensTh napajjieIbHOCTh MPSAMBIX C TIOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexymasd. OnpenensTb NapajjieIbHOCTb MPSAMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM MPSAMOU 10 TOUEK IPYTOW MPSIMOI.

e PemiaTh 3a/1aun Ha KiieT4yaToi Oymare.

e [TpoBOANTD BBHIYMCIIEHUS U HAXOUTh YMCIIOBbIE M OyKBEHHBIE 3HAUEHUS YIJIOB B
reOMETPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB yTJI0B, 00pa30BaHHBIX MPHU NEPECEUCHUH IBYX
NapauIeIbHBIX TIPAMBIX CEKyIllel. Pemars npakTuueckue 3a1aui Ha HaXO0XKACHHUE YTJIOB.

e Bnasietp noHsITHEM r€OMETPUUECKOTO MECTA TOUEK. Y METh ONpPeAENsATh OUCCEKTPUCY yTia U
CEpEIMHHBIN NEPIEHIUKYIISP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

o ®opMyIUPOBATH ONPEAETIEHUS OKPY>KHOCTH U KpyTa, XOp/bl U JUaMETpa OKPY>KHOCTH,
II0JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PEILICHUU 3aau.

e Bnasieth noHsITHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOIUTh €€
ueHtp. [lonp3oBaTbes (pakTaMu 0 TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEANHHBIE NEPIICHAUKYJIAPBI K CTOPOHAM
TPEYroJbHUKA IEPECEKAOTCS B OJHON TOUKE.

e BirageTs noHATHEM KacaTeIbHON K OKPY>KHOCTH, ITOJIB30BAaThCS TEOPEMOU O
NEPIEHUKYIJISIPHOCTH KacaTelbHON U pajguyca, Ipo BEAEHHOTO K TOUKE KacaHUs.

e [Tonb30BaThCs MPOCTEHIIMMU T€OMETPUYECKUMHU HEPABEHCTBA MU, IOHUMATh MX
IIPAKTUYECKUHA CMBICIL.

e [TpoBOANTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO HUPKYJIS U INHEHKU.

8 KVIACC

e Pacrio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTBI, I10JIb30BAThCS UX
CBOICTBaMHM IIPH PELIEHUH F€OMETPUUECKUX 3a1au.

o [IpyMeHATH CBOICTBA TOUKH MEepeceuyeHrs MeaH TPeyrojJbHuKa (LIEHTpa Macc) B peLICHUN
3aj1ad.

e Bnasets noHsiTMEM CpeiHEN JIMHUN TPEYTOJIbHUKA U Tpaleliuy, IPUMEHATh UX CBOKHCTBA
IIPY PEILIEHUN T€OMETPUYECKUX 3a/1a4.

o ITonb3oBatbcsa Teopemon Paseca U TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh
WX JUIsl PEIICHUS IPAKTUYECKUX 3a1ad.

o [IpuMeHsTh IpU3HAKK IOJOOHS TPEYTOJIbHUKOB B PEIICHHH T€OMETPHUECKUX 3a1ad.

e [Tonp3oBatbes Teopemoii [Tudaropa s permeHns TeOMETPUISCKUX M MPAKTHIECKUX 3a71a4.

o CTpouTh MaTEMaTUUYECKYIO MOJIEb B IPAKTUYECKUX 3a/layaX, CaMOCTOSITENILHO JIeNaTh
4epTEX U HAa XOAUTHh COOTBETCTBYIOLINE JUTMHBI.



e BriagieTs NOHATUSIMU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yIila MPsIMOYTOJIbHOTO
TpeyroJbHUKA.

e [Tonb30BaThCs STUMHU MOHATUSA MU ISl PELLICHUS MPAKTUYECKUX 3a/1a4.

e BeraucisaTs (pa3nuuHbIMU CrIOCO0aMU) TUTOIIAAL TPEYTOIbHUKA M TUTOIIAINA
MHOTOYTOJBHBIX GUTYD (TOIB3YSCH, TJIe HEOOXOAUMO, KAIbKYISTOPOM).

o [I[puMeHATH MOTyYeHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

e BiiagieTs NOHATUSMU BOIMCAHHOTO U LIEHTPAJILHOTO yTila, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yrilaX MEeXAY XOpAaMH (CEeKyIIMMHU) U yTJIe MEeXIy KacaTeIbHOU U
XOpZI0H NP PELIEHUH T€OMETPUUECKHX 3a1au.

e BnasieTp nNoHsITHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA OMMCAHHOTO
YEeTHIPEXYTOJIbHUKA TP PELICHUH 3a/1a4.

o [IpyMeHATH MoJTydeHHbIE 3HAHUS Ha TPAKTHUKE — CTPOUTHh MaTeMaTHUYEeCKHe MOAETH st
3a/lay peaibHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIIME BEIYUCICHUS C TIPUMEHEHHEM
1o100Us ¥ TPUTOHOMETPHUH (TI0IB3YSICh, 1€ HEOOXOIUMO, KaJIbKYISTOPOM).

9 KVIACC

e 3HaTh TPUTOHOMETpHUYECKHE QYHKIIUN OCTPHIX YTIIOB, HAXOJUTH C UX MOMOIIBIO Pa3INYHbIE
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOIbHUKA («PELICHUE MPSIMOYTOIbHBIX
TPeyrojabHUKOBY). HaxoauTh (C MoMOIIbI0 KaJIbKYJISTOPa) JUIMHBI U YTJIbI IS HE
TaOJIMYHBIX 3HAYCHUN.

e [Tonb30Bathes hopMynaMu MpUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUIS1 HAXOXKAEHUS! COOTHOIIEHUI MEX1y TPUTOHOMETPUUECKUMHU BETUYMHAMMU.

e icnionp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKJICHHS pa3IUYHbBIX 3JIEMEHTOB
TPEeYTroJbHUKA («pelIeHnue TPEYTrOIbHUKOBY ), IPUMEHSITH UX TIPU PEIICHUU
reOMEeTPUYECKHX 3a7ad.

e BraneTs noHATHSAME npeoOpa3zoBaHus MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
duryp.

e [Tonb30BaThCs CBOMCTBAMH MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCISTH JUTMHBI U
HaXOJIUTh YTIIbI Y TOAOOHBIX (puryp. [I[puMeHsaTh CBOMCTBA OI00MS B TPAKTUYECKHUX
3a/1ayax.

e YMeTh NPUBOAUTH IPUMEPHI TTOJIOOHBIX (PUTYP B OKPYKAFOIIIEM MUDE.

o [Tonb30BaThCsl TEOpEMaMM O IPOU3BEIEHUU OTPE3KOB XOPJI, O IPOU3BENEHNN OTPEZKOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

e [Tonb30BaThCsl BEKTOpaMH, TOHUMATh UX TEOMETPHUECKU U (PU3HMUYECKUN CMBICI,
MPUMEHSTh WX B PEIICHUH T€OMETPHUECKUX U (PU3NUIECKUX 3a1ad.

e [IpuMeHATH CKasIpHOE MTPOU3BEICHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

o [Tonb30BaThCs METOIOM KOOPJIMHAT Ha MJIOCKOCTH, IPUMEHSTH €T0 B PEIICHNUN
r€OMETPUUYECKHUX U MPAKTUUYECKUX 3a]1ay.

e BriageTs moHATHSAMU MPAaBUIILHOTO MHOTOYTOJBHUKA, ITTHHBI OKPY>KHOCTH, JUTHHBI TyTH
OKPY’KHOCTH U paJInaHHON MEpBI yIJla, YMETh BBIUUCIATH IJIOMIAb KPyTra U €ro YacTeu.

e [I[puMeHATH MOTyYeHHbIE YMEHHS B TPAKTUYECKUX 3a/1adax.

e Haxoauth ocu (Wi¥ IEHTPHI) CUMMETPUH (PUTYp, TIPUMEHSThH ABUKCHUS TIOCKOCTH B
MIPOCTEUIINX CITyYasix.

o [IpyMeHATH MoNTydYeHHbIE 3HAHUSI Ha TPAKTHUKE — CTPOUTHh MaTeMaTHUECKHe MOAETH st
3a/lay peaibHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIME BEIYUCIICHUS C IPUMEHEHHEM
MOoI00UST ¥ TPUTOHOMETPHUUYECKUX (DYHKITUH (TIOJB3YACH, TIe HEOOXO0IUMO,
KaJIbKYJISITOPOM).

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA «BEPOATHOCTD U
CTATUCTHKA"

[Ipeamer "BeposiTHOCTh M cratucTUKA" SBISETCS pasfenoM kKypca "Maremartuka". PaGouas
mporpaMmma 1o npeamery "BeposTHoCTs u craTucTuka st 00ydarommxcs 7-9 kiaccoB pa3padoTaHa
Ha ocHoBe DenepallbHOTO TOCyAapCTBEHHOr0 00pa3oBaTENbHOTO CTaHAApTa OCHOBHOIO OOILEro
oOpasoBaHusi ¢ Y4€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABABIAEMBIX K



MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPAJUIMNA POCCUICKOTO 00pa3oBaHMs, KOTOPbIE 00ECIIEUNBAIOT
OBJIaJICHUE KIIIOYEBHIMU KOMIETCHLUSMH, COCTaBISIOIIMMU OCHOBY JJIsi HENpPEPHIBHOTO
o0pa3oBaHMsI M CaMOpPa3BUTUS, a TaKXKe LEJIOCTHOCTh OOIIEKYJIbTYpHOIO, JIMYHOCTHOTO U
M03HABATEJIBHOIO pa3BUTUA o0yuaronmxcs. B nmporpamMMe yuTeHsl ujaeu u nonoxenus: Konmenmuu
pa3BuTUs MareMmathdeckoro oOpasoBaHus B Poccuiickoit ®enepanmu. B osmoxy mudposoii
TpaHcpopmau BceX c@ep YeIOBEYECKON MAeSITeIbHOCTH HEBO3MOXHO CTaTh 0OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW MOJTrOTOBKH. Y3K€ B IIIKOJIE MaTeMaTHKa
CIIy’)KHT OIMOPHBIM THPEIMETOM JUIsl U3YUYEHHUS CMEXHBIX IUCIMIUIMH, a MOCJE IIKOJbl pealbHOU
HEOOXO/IMMOCTBIO CTAHOBUTCSI HENpepbhIiBHOE 0Opa3oBaHUe, UTO TpeOyeT IMOJIHOLEHHOW 0a30oBOM
o011eo0pa3oBaTeabHON MOJATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKON. DTO 00YCIIOBIEHO TEM, UYTO B
HAIllK THU PacTET YMCIIO NMPOo(eccHii, CBA3aHHBIX C HETTOCPEICTBEHHBIM IPUMEHEHUEM MaTEeMaTHKU:
U B chepe SKOHOMHKH, U B OU3HEcCe, U B TEXHOJOTMYECKUX O0JacTsIX, U JaXke B F'yMaHHUTapHBIX
cepax. Takum o0pa3oM, Kpyr IIKOJIBHUKOB, JJISI KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM
MIPeIMETOM, PaCIIUPSIETCS.

[TpakTuyeckass MOJE3HOCTh MaTeMaTHKU OOYCIIOBJIEHAa TeM, 4TO €€ MpeIMETOM  SBIISIOTCS
(yHIaMeHTalIbHbIE CTPYKTYpbl HAIllEro MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIUYECTBEHHbBIE
OTHOILIEHHUS OT MPOCTEHUIINX, yCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, IO TOCTATOUYHO CJIOKHBIX,
HEOOXOIUMBIX JJI Pa3BUTHUSl HAYUYHBIX M MPUKIAAHBIX HJed. be3 KOHKpeTHBIX MaTeMaTH4YecKuX
3HAHUU 3aTPyTHEHO MIOHMMaHHUE IPUHIMUIIOB YCTPONWCTBA U UCIIOJIB30BAaHUsI COBPEMEHHON TEXHUKH,
BOCIPUATHE W HHTEpHpeTanus pa3HOoOpa3HOM COIMaNbHOM, SKOHOMHYECKOH, MOJUTUYECKON
uHpopmanuu, MaaodpeKTUBHA MOBCETHEBHAS MPAKTUYECKas eI TeIbHOCTh. KaXk/IoMy UelloBEeKy B
CBOEH KU3HU MPUXOAUTCS BBIMOIHIATH PACUETHI M COCTABIIATH AJITOPUTMbI, HAXOUTh U MPUMEHSThH
(bopMyIIbl, BIAJETh TPAKTHYECKUMHU IPUEMAaMU T€OMETPUYECKIX U3MEPEHHH U ITOCTPOCHUH, YUTATh
nH(pOpMalIMIO, TPEICTAaBICHHYI0O B BHUJAE TaONML, AMArpaMM M TpaUKOB, >KUTh B YCIOBHUSX
HEOIPeaeIEHHOCTH U IOHUMATh BEPOSTHOCTHBIHM XapakTep CIydyailHbIX COOBITHI.

OnHOBpeMEeHHO ¢ pacuiMpeHueM cep NpUMEHEHUs MaTeMAaTUKU B COBPEMEHHOM O0ILeCTBE BCE
0oJiee BaXKHBIM CTAHOBUTCS MAaTEMaTHUYECKUI CTUIIb MBIIIUICHUS, TPOSBIISIIOIIUICS B ONpeAeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHHs: MaTeMaTHKH B apceHanl NpUEMOB U METOJOB
MBIIIUIEHUS YeJIOBeKa €CTECTBEHHBIM 00Pa30M BKIIIOUYAIOTCS MHAYKLUS U JAeTyKIHs, 0000IIeHue 1
KOHKpEeTH3alusi, aHajdu3 M CHHTe3, KiacCUPUKaUs M CUCTeMaTH3alus, a0CTparupoBaHUE WU
a”asnorust. OObEeKTh MaTEMAaTHUECKUX YMO3AKIIOUSHHH, TPaBUiIa UX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHM3M JIOTHYECKHX TOCTPOEHHM, CIOCOOCTBYIOT BbIpaOOTKE yMeHHsI (OpMYyIHpPOBATh,
00OCHOBBIBATh M JIOKa3bIBAaTh CYXkJIEHHs, TEM CaAMbIM Pa3BUBAIOT JIOTHYECKOE MbIILIeHHE. Beaymas
POJIb MPUHAJUIEKUT MaTeEMaTHKE U B (POPMUPOBAHUH AIITOPUTMUUECKONH KOMITIOHEHTHI MBILUICHUS U
BOCIIMTAHMHM YMEHUH JEMCTBOBATH 10 3aJaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATb M3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpo1iecce pelenus 3a1a4 — 0CHOBOI yueOHOM 1eITeIbHOCTH Ha YPOKaxX
MaTEMaTUKH — Pa3BUBAIOTCS TAKXKE TBOPUECKAsI U MIPUKIIAIHAS CTOPOHBI MBIIJICHUS.

OOyueHne maTeMaTHKe Ja€T BO3MOKHOCTh Pa3BUBATh Y 00YYaIOUIMXCS TOYHYIO, pAllHOHAIbHYIO
1 MH(GOPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOojiee MOIXOASIINE S3bIKOBBIC, CUMBOJIHMUYECKUE,
rpaduyeckue cpeacTBa s BIpaKeHUs CYKJIEHUH U HarJISITHOTO UX MPECTaBICHHUS.

Heo6XxoauMbpIM KOMIIOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJKOBaHMUHU SBIISETCS 00ILee
3HAaKOMCTBO C METOJIaMU TO3HAHUS JNEHCTBUTENbHOCTH, NMPEACTABIECHUE O MpeaMeTe M MeToJax
MaTeMaTHKH, MX OTJIWYMM OT METOJOB JAPYTUX €CTECTBEHHbIX W T'yYMaHUTapHbIX Hayk, 00
0COOEHHOCTSIX NMPUMEHEHUs] MaTeMaTHKHU Ui peIleHHs HAy4HBIX W MPHUKIAAHBIX 3a1ad. Takum
o0pa3zoM, MaTeMaTHYeCKOe 0Opa3oBaHME BHOCHT CBOHM BKJaJ B (hOPMHUPOBAHHE OOIICH KYJIbTYPHI
YeJI0BEKa.

W3y4yeHne MaTeMaTHKH TaKKe CIOCOOCTBYET ACTETHUECKOMY BOCIIMTAHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3AIIECTBA MAaTEMaTHUECKUX PACCYXKICHHUH, BOCIPHATHIO T'€OMETPUYECKUX (POpM,
YCBOEHUIO UJIEU CUMMETPHHU.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

B coBpeMenHOM 1H(pOBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPU OOpETaroT BCE OOJBIIYIO

3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTUUYECKUX NPUIOKEHHUH, TaK M MX pOJM B 0Opa30BaHUH,



HEOO0XO/IMMOM KaXJIoMy 4esloBeKy. BospacraeT ymcio mpodeccuil, Mpu OBIAICHUU KOTOPBIMU
TpeOyeTcs xopoiasi 6a30Basi MOJrOTOBKA B 00JaCTH BEPOSITHOCTH M CTaTUCTHKH, TaKasi OJIrOTOBKA
BaXKHA JUISI TIPOJIOJKEHUsSI 00pa30BaHusl U JUId yCHEIHOW npodeccuoHalbHON Kapbepbl. Kax bl
YeJIOBEeK IOCTOSHHO MPUHMMAET PEIICHHS Ha OCHOBE HMEIOUIMXCS Yy HEro JaHHBIX. A Juid
O00OCHOBAHHOTO TPHUHATUS pELIEHUS B YCIOBUSAX HEAOCTaTKa WIM U30BbITKa WHpOpMaLUn
He00X0IMMO B TOM UHKCJIE€ XOPOLIO CHOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIIJICHHE.

NMeHHO mMOAPTOMY OCTpPO BCTajga HEOOXOAMMOCTb C(HOPMHUpPOBATH y  OOYYaOLIMXCS
(YyHKIIMOHAJIBHYIO IPaMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KaUeCTBE HEOTHEMIIEMOM COCTABJIAIOIIEH
YMEHUE BOCIPUHMMATh W KPUTHUYECKH aHAIM3MPOBATh HH(MOPMAIMIO, TPEACTABICHHYIO B
pa3nuuHbIX (opmax, MOHMMATh BEPOATHOCTHBIM XapaKTe€p MHOTMX pPEaJbHBIX MPOLECCOB H
3aBUCHUMOCTEHN, MPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHLIMIIAMU cOopa, aHaJIM3a M MPEICTaBICHUS JaHHBIX U3 Pa3IMYHBIX c(ep KU3HHU O0IIecTBa U
rocygapcTBa NpuoOIaeT oOydJamomuxcs K OOLIECTBEHHBIM HHTepecaM. M3yueHne OCHOB
KOMOMHATOPHUKHU pa3BUBAET HaBBIKM OpraHM3alMM Nepedopa U MmojacuéTa yucia BapUaHTOB, B TOM
qucie, B MPUKIAIHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TeOpHUHU IpadoB cO3MaéT MaTeMaTUYECKUN
dbysgamenT 11t GOpMHUPOBAHUS KOMIIETEHIIUN B 00JaCTH HHOOPMATHKUA U UG POBBIX TEXHOJIOTHIA.
[TomMHuMO 3TOTO, IPU U3YYEHUH CTATUCTHKHU U BEPOSATHOCTH 00OTAIAOTCS MIPECTABICHHS YUaIluXCcs
O COBPEMEHHOW KapTHHE MHpa M METOJlaX €ro HccienoBaHusi, GopMupyeTcs NOHHMaHUE POJU
CTaTUCTHKH KaK HCTOYHHMKA COLMAIBbHO 3HAYMMOM HWHGpOpMAalMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTcTBHM € TaHHBIMH LIETSAMHU B CTPYKTYpe MPOrpaMMbl ydeOHOTro Kypca «BeposTHOCTh 1
CTaTHCTHKa» OCHOBHOM  IIKOJBI  BBIAETEHBI  CIEAYIOUIME  COAEpKATeIbHO-METOINYECKUE
muHun: «lIpencraBnenne NaHHBIX M ONMUCATENbHAs CTaTHCTHUKA»; «BeposATHOCTB»; «DJIEMEHTHI
KOMOWHATOPUKNY; «BBeneHne B TEOPHUIO TpadoBy.

Conepxxanue nuHuM «lIpeacrapienue JaHHBIX U ONACATENbHAS CTATUCTUKAY CIIY>KMT OCHOBOM JUISI
(dhopMupoBaHMs HAaBBIKOB paboThl ¢ MH(pOpMalMel: OT YTEHHsS M MHTepIpeTauud HH(OpMaluu,
NPEJCTAaBICHHON B Tabiumax, Ha JuarpaMMax M rpadukax 10 cOopa, MpeacTaBlIeHHs U aHalu3a
JAHHBIX C MCIOJB30BAaHWEM CTATUCTHUECKHUX XapaKTEpUCTHK CPeIHUX U paccenBaHus. Paboras c
JaHHBIMM, oOOydarolyecs yd4arcs CUMTBIBaTh W MHTEPIPETUPOBATH JaHHBIE, BBIJBUIATh,
apryMEHTHpPOBaThb W KPUTHKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATh Haja (aKTopamu,
BBI3BIBAIOIMMH M3MEHYMBOCTb, U OLIEHMBAaTh WX BIUSHUE HA PAcCMATPUBAEMBbIE BEIMUYUHBI U
MIPOLIECCHI.

WMHTYUTHBHOE NPEICTABIECHNE O CIy4YallHOW M3MEHUYMBOCTH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEN U
TEHJCHIIUNA CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW JUIsl U3yYEHUS] TEOPHH BeposiTHOcTel. bonbiioe
3HAUEHUE 3[€Ch HMEIOT MPAKTUYECKUE 3aJaHUs, B YACTHOCTU ONBITBI C KIACCHUYECKUMHU
BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEpOATHOCTH BBOAMUTCS KaK Mepa MpaBono1o0us ciyyaitHoro coobitus. [lpu n3yyenun
Kypca oOydaromuecss 3HaKOMSTCS C MPOCTEMIIMMU METOJAAMM BBIUKCIEHHSI BEPOSITHOCTEM B
CIIy4alHBIX IKCIEPUMEHTAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSITHOCTHBIMU
3aKOHaMH TO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oosiee CIoXHbIE 3a7aun. B Kypc BXOAST HavaabHbIE
IIPEJICTABJIEHMS O CIIy4allHbIX BEJIMUNHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Takxe B pamKax 3TOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYyYaroIIMXCSi C MHOXKECTBaMHU M
OCHOBHBIMM OIICpallMsIMA HaJ MHOXKECTBAMH, PACCMATPHUBAIOTCS INPUMEPHI IPUMEHEHUS s
peleHus 3a/1a4, a TaK)Ke HCIIOJIb30BaHMs B IPYTHUX MaTEMaTHYECKUX Kypcax U y4eOHBIX MpeIMeTax.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 knaccax uzydaerca Kypc «BepoATHOCTb M CTaTUCTHKA», B KOTOPBIA BXOAST pa3felibl:
«IIpencraBieHne NaHHBIX M ONMCATENIbHAs CTATHCTUKA»; «BeposTHOCTB»;  «DineMeHTsI
KOMOMHATOpUKN»; «BBenenue B Teopuio rpadosy.

Ha wm3ydyenue manHoro kypca oTBoauT | ydeOHBIN 4Yac B HEJCNIO B TEUCHHE KaXKIOTO Toja
o0yuenus, Bcero 102 yueOHBIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATHCTHKA"

7 KJIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIHIl, [uarpamm, rpadukoB. 3anojJHeHHe TaOIuIl, YTEHUE U
MOCTPOCHHE JAMarpaMM (CTOJIOMKOBBIX (CTOJNOYATHIX) W KPYTOBBIX). UTeHHEe rpaduKoB peanbHBIX
npoueccoB. M3Bieuenne nHbopMauu U3 JuarpaMm M TaOJHIl, UCMOJIB30BaHNE U MHTEpIpeTalus
JTAHHBIX.

OnucaTtenpHasi CTAaTUCTHKA: cpenHee apudMeTHUecKoe, MeAuaHa, pa3Max, HauOoublee U
HaMMEHBbIIIee 3HAaYeHUsI Habopa YUCIOBBIX JaHHBIX. [IpuMeps! cirydailHON H3MEHYHBOCTH.

CrnydaifHBIE JKCIIEpUMEHT (OMBIT) W cllydaiiHoe coObiTHe. BepostHocTte u yactota. Pomb
MaJIOBEpPOSITHBIX U TNPAKTUYECKH JTOCTOBEPHBIX COOBITHI B Ipupojie U B oOuiectBe. MoHeTa U
WUrpaJIbHAst KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, BepmmHa, pedbpo. Crenenp BepmuHBL. Yucimo pé€dep M cymMmapHas CTENEHb BEpIIHH.
[IpencraBienue o cBszHocTH rpada. Llenmu u nukel. [TyTn B rpadax. O6xox rpada (3iaepoB myTh).
[IpencraBnenne o6 oprueHTHPOBaHHOM rpade. Pemenne 3agau ¢ momonipio rpados.

8 KUIIACC

[TpencraBnenue NaHHBIX B BUJE TaOIHII, JHAarpaMm, rpadukoB. MHOXKECTBO, 3JIEMEHT MHOXKECTBa,
MoAMHOXecTBO. Onepalyy HaJ MHOKEeCTBaMU: 00beTUHEHHE, TIepeceueHune, JononHenrne. CBolicTBa
omnepanuii HaJl MHOXXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIIbHOE, PpacIpeieInTeIbHOE,
BKItoueHus. Vcnonp3oBanue rpaduueckoro MpEeACTAaBICHUS MHOXKECTB JUISl  ONHCAHUS
peaJIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4.

W3mepenune paccemBaHus JaHHBIX. J(Mcrepcus U cTaHAApTHOE OTKIOHEHUE YHCIOBBIX HaOOPOB.
JInarpamMma paccerBaHusl.

DneMeHTapHble COOBITHS CiydaiiHOTO ombiTa. Ciy4aiiHbie COOBITHS. BeposSTHOCTH COOBITHIA.
OneITl ¢ paBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COObITUSIMU. CiydailiHblii BbIOOp. CBSI3b MEXKAY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTDb IyTH, CYIIECTBOBAHUE BUCSUEH BEPILUHBI, CBA3b
MEXIy YHUCIOM BeplIMH U yucioMm péodep. [IpaBuno ymHokeHus. PemieHue 3amad ¢ MOMOIIBIO
rpados.

[TpotuBomonoxxHbIe coObITHS. Jmarpamma Dinepa. OObenuHEHHE W TIEpPeceUYCHHE COOBITHH.
HecoBmecTHble coObiTHa. DopMmysia CII0KEHHUS BEPOSITHOCTEH. YcCIOBHas BepoOsSTHOCTh. IIpaBuio
ymHOxkeHus. HezaBucumeie coobiTus. [IpencraBienue sxkcriepuMenTa B BUjIe fepeBa. Pemenue 3agau
Ha HaXO0’kJIEHUE BEPOSATHOCTEH C 110 MOIIBIO JIepeBa CIy4yailHOro SKCIIEpUMEHTa, AMarpaMm Ditepa.
9 KJIIACC

[IpencraBnenue JaHHBIX B BHJE TaONHIl, AUAarpamm, rpadukoB, HHTEPIPETaLus JaHHBIX. YTeHne
Y TIOCTpOEHHUE TaOJIHIl, TUarpamMmm, rpaKoB MO peaabHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. Coueranus u yuciao coueranuii. Tpeyronbuuk Ilackans. Pemenune
3aJ1a4 ¢ UCIOJIB30BaHUEM KOMOUHATOPUKH.

['eomerpuueckast BeposTHOCTh. CirydaiiHbIi BEIOOp TOUKU U3 (GUTYpHI HA IJIOCKOCTH, U3 OTpe3Ka
U U3 IyTH OKPYKHOCTH.

Ucneitanue. Ycenex u Heynada. Cepust ucnblTaHuiM a0 nepBoro ycmexa. Cepusi uMCHbITaHUI
bepnymm. BeposiTHOCTH COOBITHI B cepuy HCTIBITaHUNA bepHym.

CnyuaiiHast BeNMYMHA W paclpelielieHHe BeposTHOCTEH. Martemaruueckoe O0XHJIAHUE W
aucnepcus. [Ipumepsl MareMaTHuecKOro OKHUJAaHWA KaK TEOPETUYECKOTO CPEAHEr0 3HAYEHUS
BEJIMYMHBL. MareMaTH4ecKoe 0KMJAHUE U JUCHEpPCUs CIydailHONW BEJIMYMHBI «YUCIIO YCIIEXOB B
CepUU UCTIBITAaHUHN BepHyIIn.

[TonsiTue o 3akoHe OonpIMX yucen. V3MepeHHe BeposATHOCTEH € MOMOIIbIO 4acToT. Pomb u
3HaYeHHUE 3aKOHa OOJIBIIUX YHCEI B IPUPOJIE U OOIIeCTBE.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenne yueOHOro npeamera «BepoaTHOCTh M CTaTUCTHKAY, Kak pa3zena Kypca "MaremaTuku"
JIOJDKHO 00ecrednBaTh JOCTHKEHHE Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs CIETYIOIIUX
JIMYHOCTHBIX, MCTAITPEAMCETHBIX U IMPEAMETHBIX 06p330BaTeJ'II)HBIX PE3YJIbTATOB:



JIMYHOCTHBIE PE3YJIbTATHBI

JIugHOCTHBIE pE3yNbTaThl OCBOEHUS TMpOrpaMMbl ydeOHOTO mpeamera «BeposTtHocTs U
CTaTUCTUKA» XapaAKTEPU3YIOTCS:

IlaTpuoTHyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax.

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIONHEHUIO O0OsI3aHHOCTEH TpaKAaHWMHA W pealu3alddl ero Ipas,
MPEACTABICHUEM O MATEMAaTHIECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THUHBIX CTPYKTYD, SIBJICHUH,
MPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXICHHIO dTUUECKHX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM
JOCTH)KEHUM HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH
Y4EHOTO.

TpynoBoe Bocniuranue:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWHW TMPAKTUYECKHX 3aJlad MaTeMaTU4YeCKOn
HaMpaBIIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOro 0oOpa3oBaHUS Ha MPOTSHKEHUU BCEH
YKU3HHM JIJIS1 YCTICTITHOM TTPO(ECCHOHATBHOM e TENHPHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHUI;

OCO3HAaHHBIM BEIOOPOM U MMOCTPOSHUEM UHAUBHIYAIbLHOM TPaeKTOPHH 00Pa30BaHMSI U AKIU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIMTAHUE:

CITOCOOHOCTBIO K AMOITMOHAIBHOMY U ACTETHYECKOMY BOCTIPHUSITHIO MaTEeMAaTHUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCy KICHUI; YMEHUIO BUAECTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIINEH B ESTEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YETIOBEKA, IPUPOIBI M 00IIIECTBA, MOHUMAaHUEM MaTEMAaTHIECKON HAYKH
Kak cdepbl YEIOBEUYECKOW MEATENHHOCTH, STAaloB €€ pPa3BUTUS M 3HAYUMOCTH [UIsI Pa3BUTHUA
[MBWJIM3AIUH; OBJAJCHUEM S3BIKOM MAaTEMAaTHKA W MaTeMaTHYeCKOW KyJbTypOW Kak CPEICTBOM
MO3HAHMS MUPA; OBJIAJICHUEM MTPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATENbCKOUN IEATEbHOCTH.

du3znyeckoe BOCNHUTAHUE, (POPMHUPOBAHHE KYJbTYPbl 3A0POBbI H IMOIHOHAJIBHOIO
Oslaromosy4usi:

TOTOBHOCTBIO TPUMEHATh MaTE€MaTUUYECKHE 3HAHHUS B WHTEpPEcCax CBOETrO 370POBbs, BEICHUS
3I0pOBOTO 00pasa Xu3HU (30pOBOE MUTaHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH U OTABIXA,
perymnsipHasi u3uyeckass aKTUBHOCTH); C(OPMHUPOBAHHOCTHbIO HaBbIKa pediIeKCuu, NpU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO ke MpaBa APYroro 4eJoBeKa.

IK0JI0rHYecKoe BOCIIUTAHHE:

OpUEHTAIle Ha TMPUMEHEHHE MAaTeMaTHYeCKUX 3HAaHWH [UIs pelleHus 3agad B 00JIacTh
COXPAaHHOCTH OKPY’KaIOIIEeH Cpeabl, TUIAHUPOBAHUS TIOCTYNKOB M OIIGHKH WX BO3MOXKHBIX
MOCNEACTBUMA JUISI OKPYXKAIOUIeH Cpelbl; OCO3HAHHEM TIJIOOATBHOTO XapaKTepa 3KOJIOTHYECKUX
poOJIeM U TyTeH UX PEIICHHUS.

JInyHOCTHBIE  pe3y/bTaTbl, oO0OecHeYyMBaOIIUe  aJanTanul  odyvyawierocss K
U3MEHSIIOIIMMCS YCJIOBHUSIM COIHAIBLHON U MPUPOIHOI Cpeabl:

* TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSX HEONPEAECIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO NeATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y
JIPYTHX JIIO/Iel, TpuoOpeTaTh B COBMECTHOU eI TEIbHOCTU HOBBIE 3HAHHUS, HABBIKU U
KOMIIETEHIIMH U3 OTbITA JPYTHX;

¢ HEOOXOMMOCTBIO B (DOPMHPOBAHMH HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH UEH,
MOHSITUS, THIIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YHCJIE paHEE HE U3BECTHBIX,
OCO3HAaBaTh NePUIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE
pa3BUTHE;



* CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIHMIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U
neicTBus, GOpMyIUPOBAThH U OIEHUBATH PUCKH U TIOCTIEACTBHS, (DOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE PEe3yJbTaThl OCBOCHHUS MPOTpaMMbl yuyeOHOTO mpeameTa «BeposTHOCTH U
CTaTHCTHKA» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU NOZHABAMENbHBIMU OCUCMBUAMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU 0elUCMEUAMU u
VHUBEPCATbHLIMU PESYNAMUGHBIMU OCliCMBUIMU.

1) VHusepcanvHvle noznasamenvmsle Oeticmsus  obecneyugarom Gopmuposanue 0A308biX
KOCHUMUBHBIX NPOYecco8 odyuanowuxca (0ceoenue Memooo8 NOSHAHUS OKPYHCAIOUie2o Mupa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuti, ymeHuu pabomams ¢ uHghopmayuetl).

ba3oBble Jiornyeckue 1eMcTBUA:

e BBISBJISTH U XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKH MaTEMaTHIECKIX 00BEKTOB,
MOHSITHIA, OTHOIICHUH MEX]Ty MIOHATUAMU; (POPMYJIMPOBATH OTPEICIICHUS TTOHITHIA;
YCTaHABIIMBAThH CYNIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS JIJIs1 000OIICHUS U
CpaBHEHMSI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

e BOCTIpUHUMATh, (POPMYITUPOBATEH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

e BBISBJISITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUns B (pakTax,
JTAHHBIX, HAOJTFOICHUSX M YTBEPKICHUSX; ITPeIIaraTh KPUTSPUH TSI BBISBIICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JICJIATh BBIBOJIBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U HHTYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

e pa30upaTh 10Ka3aTEIHCTBA MATEMATUYECKUX YTBEPKACHHUM (IIPSIMbIE U OT MPOTUBHOIO),
MIPOBOAMTH CAMOCTOSITEILHO HECIIOKHBIE IOKA3aTeIhCTBA MATEMAaTHIECKUX (DAKTOB,
BBICTPanBAaTh apTyMEHTAITUIO, TIPUBONTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHHUS;

e BEIOMpATh cr1oco0 pemieHus yaeOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMUS,
BBIOMpATh HauOOJee MOIXOASAIMINN C YYETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

e UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS;, (DOPMYITHPOBATH
BONPOCHI, (PUKCHUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIHLHO YCTAaHABINBATh
HCKOMOE U JJaHHO€, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHEHHE;

¢ IPOBOJIUTH MO CAMOCTOSTEIHHO COCTABJIEHHOMY IJIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIEIOBAHNE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTH4YeCKOT0 0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

e CAMOCTOSITENNEHO POPMYITUPOBATH 000OIIEHNUS U BRIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIEI0BAHNUS, OLIEHUBATh JOCTOBEPHOCThH MOJYYEHHbIX PE3YyJIbTaTOB,
BBIBOJIOB U 000OIIEHHI;

e IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIABUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmaunmeii:

e BBISIBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTh HH(POPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsI
pelleHus 3aa4u;

e BEIOUpaTh, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIHIO
pa3IMYHBIX BUIOB U (DOPM MPEICTABICHHS;

e BEIOUPATh PopMy TpeIcTaBICHUS HHPOPMAIIMK U WIUTFOCTPUPOBATH pEllacMbIe 3a1a91
CXeMaMH, IuarpaMMaMH, HHOU TpaduKol U X KOMOMHAIIUSIMU;

e OLICHMBATh HAAEKHOCTh HH(DOPMALIUY IO KPUTEPUSIM, MTPEATI0KEHHBIM YUUTEIEM WU
c(hOpMyITMPOBAHHBIM CAMOCTOSITEITLHO.

2) Vhuusepcanvhvie KOMMYHUKAMUBHBbLE OCUCMELUsL obecneyusarom chopmuposanHocms
COYUATLHBIX HABLIKOB 00YUAIOWUXCA.



OO0menue:

e BOCIIPHHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBHUH C YCIIOBHSIMH U TIEIISIMH
00I11IeHus; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MICHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHUS TI0 XO/1y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh
MOJYYEeHHBIH pe3yibTar;

e B X0JIe 00CYX/I€HU 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOM TeMBbI, TPOOIEMBI,
pelraeMoii 3a/1a4M, BICKa3bIBaTh UJIEH, HAIIEJICHHbIE HA MIOMCK PEIIEHUs; CONIOCTABIIATh
CBOM CYKJIEHUS C CYXACHUSAMHU JPYTUX YYACTHUKOB JIMaora, 0OHapy>KMBaTh pa3inyue u
CXOJICTBO IMO3UIIMIA; B KOPPEKTHOH hopme popMyIHpoBaTh pa3HOIIACHUS, CBOU
BO3PaKEHUS;

e IIPE/ICTABIIATh PE3YJIbTAThl PELICHHUS 3aauH, SKCIIEPUMEHTA, UCCIIeI0BaHUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpPMAT BBICTYIUIEHHS C YyUETOM 3a/1a4 MPE3eHTALUU U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHunuecTBo:

e IOHUMATh U UCIIOJIB30BaTh MIPEUMYIIECTBA KOMaHIHON ¥ UHAMBHYyaJIbHON paboTHI pU
pelIeHnr yueOHbIX MaTeMaTHUYECKHX 3a/1ay;

e IPUHUMATB 1IeJTb COBMECTHOM JeSTETbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacipenensTh BUAbI padoT, J0rOBAPUBATHCS, 00CYXKAATh MPOLIECC U PE3yIbTaT
paboThl; 06001IIaTh MHEHHS HECKOJIBKUX JIIO/IEH;

e y4aCTBOBATh B IPYIIOBBIX popMax paboTsl (00CYyKaeHHsI, 0OMEH MHEHUSIMU, MO3TOBBIE
HITYPMBI U JIp.);

e BBITIOJTHATH CBOIO YacTh PabOTHI U KOOPIWHUPOBATH CBOU JACUCTBUS C APYTUMH YICHAMH
KOMAaH/Ibl;

e OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUN IPOAYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuueepcanvhvie pecynamuensvie oelicmeusi  obecneuusarom — Gopmuposanue  CMbLCIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopraumszauus:

CaMOCTOSITENIbHO COCTABIIATH IUIaH, AITOPUTM pelIeHHs 3a1a4H (MITH €r0 4acTh), BBIOMPATh CIIOCO0
pelleHns ¢ y4€TOM HMEIOIINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTHPOBATh BApUAHTHI pElIeHui ¢ yu€ToM HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIBb:

e BJIaJIETh CLIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa peleHus
MaTeMaTHYeCKOU 3a/1a4H;

e IIPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHUH 33]]a4l, BHOCUTD
KOPPEKTHUBHI B IEATEIbHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, HAMIEHHBIX OLINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yibTaTa JAesTEIbHOCTH MMOCTABJICH- HOM 1I€JIN U YCIIOBHSIM,
OOBSICHATh IPUYHHBI JOCTHKEHUS MM HEJOCTHXKEHUS LIeJIH, HAXOIUTh OIMOKY, 1aBaTh
OILICHKY ITPHUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yibTaThl OCBOECHUS Kypca «BeposiTHOCTP M CTaTUCTHKa» XapaKTepU3yHOTCS
CJICAYIOUIMMU YMEHUSAMH.

7 KJIACC

e Yutate MH(OpMaLUIO, IPEICTaBICHHYIO B Ta0IMILIaX, HA JUarpaMMax;

e [IpeacraBisaTh AaHHBIE B BUAE TaOJIHII, CTPOUTH TUArpaMMbl (CTOIOMKOBBIE (CTONI0UYAThIE) U
KPYTI'OBbIE) IO MAaCCHBaM 3Ha4YEHUII.

e OnMchIBaTh U MHTEPIIPETUPOBATH peaibHbIC YUCIIOBBIC JaHHBIE, PE/ICTABICHHBIC B
TabnuIax, Ha JuarpaMmax, rpadukax.

e lcrionb30BaTh U1l OMMCAHUS JTAHHBIX CTATUCTHYECKUE XapaKTEPUCTHKHU: CPEIHEE
apupmeTHyecKoe, MeJMaHa, HanOoJIbllIee U HAaMMEHbIIIee 3HaUEHUs, pa3Max.



e lIMeTh nipezicTaBIeHNE O CIIydyaifHON M3MEHYMBOCTH Ha IpUMepax LeH, (PU3nIecKux
BEJIMYMH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh MPEICTABIEHUE O CTATUCTUYECKOM
YCTOMYMBOCTH.

8 KUIACC

o I3B1€KaTh U IPe0OpPa30BBIBATh HH(POPMAIIHUIO, TPEJICTABICHHYIO B BUI€ TaOIMIIL, TUArpaMM,
rpauKoB; MPEACTABIATh JaHHBIE B BUIE TaOJIULI, 1UarpaMM, IrpaduKoB.

e OnuchIBaTh JaHHBIE C IOMOILBIO CTATUCTUUECKUX MOKA3aTeNEH: CPETHUX 3HAUEHUN U Mep
paccenBaHms (pa3Max, JTUCTIEPCHS U CTAaHAAPTHOE OTKJIIOHEHHUE).

e HaxomuTh 4acTOTHI YUCIIOBBIX 3HAYEHUN M YACTOTHI COOBITUH, B TOM YHCIIE 110 pe3yJibTaTaM
W3MEPECHHI 1 HAOJII0ICHU.

e HaxouTh BEpOSTHOCTH CITy4alHBIX COOBITHI B OIBITAX, 3HAsl BEPOSITHOCTU 3JIEMEHTaPHBIX
COOBITHIA, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

e lcnionb30BaTh rpaduyeckre MOJENu: 1epeBO CIy4yaitHOTO SKCIIepUMEHTa, AUarpaMMbl
Diiniepa, 4ncaoBas mpsMas.

e OnepupoBaTh NOHATHUAMH: MHOXKECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH ONEpALlUU HAJl
MHO’KECTBaMU: 00bEAMHEHNE, IepeceYeHHe, JOMOTHEHUE; TEePEUNCIIATh JIEMEHTHI
MHO’KECTB; IPUMEHATH CBONCTBA MHOXECTB.

e Mcnonp3oBaTh rpaduueckoe mpeicTaBIeHHe MHOKECTB U CBA3EH MeX1y HUMH JUIs
OTMCaHMS ITPOLIECCOB U SBJICHHIA, B TOM YHUCIIE IPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX
MIPEIMETOB U KYPCOB.

9 KJIACC

o M3Biekats 1 mpeoOpa3oBbIBaTh HH(POPMAIIHIO, TPEACTABICHHYIO B PA3TUIHBIX UCTOUHHUKAX
B BUjie TaOJIMIL, 1MarpamMmm, rpaMKoB; MPEICTABIATh JaHHbIE B BUJIE TaOIUIl, JHAarPaMM,
rpaduKoB.

e PemiaTh 3a/1aun OpraHu30BaHHbBIM [1€pe0OPOM BapUAHTOB, a TAKXKE C UCIIOJIb30BAaHUEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

o Mcnionp30BaTh ONKCATENbHBIE XapAaKTEPUCTUKHU ISl MACCUBOB YHCIIOBBIX IaHHBIX, B TOM
YHCIie CPETHUE 3HAUCHUS U MEPbI pacCEUBaHUSI.

e HaxouTh 4acTOTHI 3HAYSHHUI U YAaCTOTHI COOBITHS, B TOM YHCIIE MOJB3YsCh PE3yIbTaTaMH
MIPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

e HaxomuTh BepOSTHOCTH CIy4YailHBIX COOBITHI B U3yUEHHBIX OIBITAX, B TOM YHCIIE B OMbITAX
C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSIX UCIIBITAHUH /10 TIEPBOTO
ycrexa, B CepusiX UCIbITaHUNA bepHyim.

o IMeTh npeacTaBiaeHue 0 CIIy4allHOW BEJIMYUHE U O PACIPEIEIIEHUH BEPOSTHOCTEM.

o lIMeTh npeicTaBiIeHNE O 3aKOHE OOJIBIINX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YHCEN B PUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
5 KJIACC

coyeTaTesibHOE CBOICTBa
CNOKEHUSA Y YMHOMKEHNS,
pacnpezenuTenbHoe CBOICTBO
YMHOMEHUA.

coyeTaTe/IbHOEe CBOWCTBA CIOKEHUA U YMHOXeHHUA,
pacnpegenutenbHoe CBOMICTBO YMHOXeHHUA;

KOHTPO/b;
KoHTponbHan
paborTa;

Ne HaumeHoBaHue pa3aenos u Tem Konuuectso 4acos Oara Buabl featenbHoOCTU Buapl, JneKTpoHHble (undpoBbie) obpasoBaTenbHbie
n/n | nporpammbl u3yueHus dbopmbi pecypcbl
BCEro | KOHTPONbHbIE | MPaKTUUYecKue KoHTpOAA
pabotbl pabotbl
Pasgen 1.HaTypanbHble uucna. [eiAcTBMA C HaTypaibHbIMU YMCAaMU
1.1. | [OecatnyHas cuctema cuucinenms. | 1 0 0 3HAKOMMUTbCA C UCTOPUEN Pa3BUTUA apUOMETUKY; YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7721/start/28763
6/
1.2. | PAg HaTypasibHbIX Ymces. 1 0 0 YuTaTh, 3aNnCbIBaTh, CPaBHMBATL HaTypasbHble YACNa; Npeanarath u YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
06cy»KaaTb Cnocobbl yNopaa0uMBaHUA Ymcen; 1/
1.3. | HatypanbHblit pag. 1 0 0 YuTaTh, 3aNMCbIBaTh, CPABHMUBATb HaTypa/bHble YMCAa; Npeanaratb 1 YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
06Ccy»KaaTb cNocobbl yNopaa0HMBaHUA YMCen; 1/
1.4. | Ymcno 0. 1 0 0 WccnepoBaTh CBOIMCTBA HaTypanbHOrO paaa, uucen 0 u 1 npu YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
CNIOXKEHUW U YMHOKEHUY; 1/
1.5. | HatypanbHble uucna Ha 3 0 1 M306pakaTh KOOPAMHATHYIO NPAMYIO, OTMEYaTb YMCAA TOUKaMM Ha MpaKTuyeckas https://resh.edu.ru/subject/lesson/7719/start/31620
KOOPZAMHATHOW NPAMONA. KOOPAMHATHOW NPAMOM, HaXOAUTb KOOPAWHATbI TOUKM; pabora; 1/
1.6. | CpasHeHue, OKpyrieHue 4 1 0 YuTaTb, 3aNMCbIBaTb, CPABHUBATL HATYPa/IbHbIE YMCNA; NpeaaraTh 1 YCTHBbIi https://edu.skysmart.ru/
HaTypasibHbIXYMCES. 06cyKaaTb Cnocobbl yNopAA0UMBAHNUS YUCES; onpoc;
MucbmeHHbI
KOHTPOb;
KoHTponbHan
paborTa;
3aver;
MpakTnyeckas
paborTa;
TecTuposaHue;
1.7. | ApudmeTtnyeckue geicTeuns ¢ 4 0 0 BbINONHATE apuPMETHYECKME AENCTBUA C HATyPabHBIMU YUCTAMK, MrCbMeHHbIN https://resh.edu.ru/subject/12/5/
HaTypanbHbIMMK YMCTAMM. BbIYMC/IATL 3HAYEHUA YNCNOBBIX BbIPAXKEHWIT CO CKOBKamu U 6e3 KOHTPOb;
CKOBOK;
1.8. | CBoiictBa Hyns npu cnoxenmn u | 1 0 0 WccnepoBath CcBOICTBA HaTypanbHOro paga, uucen 0 v 1 npu YctHbitonpoc; | https://resh.edu.ru/subject/12/5/
YMHOXEHWM, CBOWCTBA eAMHMLbI CNIOXKEHUW U YMHOXKEHWY;
NpY YMHOMKEHUM.
1.9. | NepemecTutenbHoe u 2 1 0 Mcnonb3osatb Npy BbIYUCAEHMAX NEPEMECTUTENbHOE U MucbMeHHbI https://resh.edu.ru/subject/12/5/




1.10. | Jenutenu v KpaTHble Yncna, 4 0 dopmynnpoBaTb onpeaeneHus AeNUTeNa U KPaTHOro, HasblBaTb Tectuposanue; | https://edu.skysmart.ru/
pasnosKeHue Yncna Ha [LLeNMTeNN U KPaTHbIe YUCN]; PAacno3HaBaTb NPOCTble U COCTaBHble
MHOXHWUTENN. uncna; GopmMyaMpoBaTh U NPUMEHATb NPU3HAKKM AEeNUMOCTU Ha 2, 3,
5,9, 10; npMMEeHATb arOPUTM Pa3/IoKEHMUA YUCAA HA NPOCTble
MHOMMUTENN; HaXOAUTb OCTAaTKU OT AENEHUA U HEMONHOE YaCTHOE;
1.11. | JeneHue ¢ ocTaTKoOM. 5 1 PopmynnpoBaTb onpeaeneHna AeNUTeNa U KpaTHOro, HasblBaTb YCTHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
[eNUTeNN 1 KpaTHbIe YUCN]; Pacrno3HaBaTb NPOCTble U COCTaBHble onpoc; 1/
uncna; GopmMyaMpoBaTh U NPUMEHATb NPU3HAKWM AEeNMMOCTU Ha 2, 3, MUCcbMeHHbI
5,9, 10; npMMEeHATb aNrOPUTM PA3NoKEHMA YNCNA HA NPOCTble KOHTPO/b;
MHOXWTENM; HAXOAWTb OCTATKU OT AENEHUA WU HEMNONHOE YacTHOE; KoHTponbHas
paboTa;
TecTuposaHue ;
1.12. | MpocTble U coCTaBHble YMucAa. 2 0 PacnosHaBaTb NPOCTblE W COCTaBHbIE YMCAQ; YetHbiitonpoc; | https://resh.edu.ru/subject/12/5/
1.13. | Mpu3HaKK 4eAMMOCTH Ha 2, 5, 5 1 dopmynnpoBaTb oNpeseneHns AeNUTENA U KPATHOTO, HasblBaTb YCTHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
10, 3, 9. [eNUTeNn 1 KpaTHble YNCNA; Pacno3HaBaTb NPOCTble U COCTaBHble onpoc; 1/
uncna; GopmMyaMpoBaTh M NPUMEHATb NPU3HAKWM AEeNMMOCTU Ha 2, 3, MUcbMeHHbI
5,9, 10; npMMeHATb aArOPUTM Pa3I0XKEHMUA YUCNA HA NPOCTble KOHTPO/b;
MHOXWTENM; HAXOAWTb OCTAaTKU OT AENEHUA U HEMNOJSIHOE YaCTHOE; KoHTponbHas
paborTa;
1.14. | CreneHb c HaTypanbHbIM 2 0 3anucbiBaTb NPOM3BeLEHNE B BUAE CTENEHM, YUTATb CTENEHMU, MUcbMeHHbI https://resh.edu.ru/subject/12/5/
noKasaTesniem. 1CNOAb30BaTb TEPMUHOOTMIO (OCHOBAHUE, MOKa3aTeb), BbIYUCAATL KOHTPO/b;
3HaYEHUsA cTeneHen;
1.15. | Yucnosblie BbipaxkeHWs; NOPASOK 2 0 BbINONHATD apudMeTUYecKne JeiCTBUA C HAaTyPaNbHBIMU YACAAMK, TectnposaHue; | https://edu.skysmart.ru/
OEeNCTBUNA. BbIYUCNATD 3HAYEHMA YNCNOBbIX BbIPaXKEHMUI O cKobKamm 1 He3
CKOBOK;
1.16. | PelweHne TeKCTOBbIX 3a4a4y Ha Bce | 5 0 Pewwatb TEKCTOBbIE 33/,a4M apUPMeETUYECcKUM cnocobom, MUCbMEHHBbIV https://resh.edu.ru/subject/12/5/
apudmeTnyeckme AencTBuA, Ha MCNONb30BaTb 3aBUCMMOCTU MEXKAY BEMYUHAMM (CKOPOCTb, BPEMS, KOHTPO/b;
OBUNKEHME U NOKYMNKK paccToAHME; LeHa, KONMYECTBO, CTOMMOCTb M Ap.): aHaNNU3MPOBaTh M
OCMbIC/IMBATL TEKCT 3aga4u, nepedopmyanpoBaTth yCaoBue,
13BNeKaTb HeobXxo4MMble AaHHble, YCTaHABAMBATb 3aBUCUMOCTM
MeXAy BEIMYMHAMM, CTPOUTb JIOTUYECKYIO LIEMOYKY PaccyKaeHui;
Wtoro no pasgeny: 43
Pasgen 2. HarnagHaa reometpuaA. JIMHMM Ha NNOCKOCTU
2.1. | Touka, npamas, OTPE3OK, Nyu. 1 0 PacnosHaBaTb Ha YepTesax, PUCyHKax, OnMCbIBaTb, UCMO/b3YA YctHbiitonpoc; | https://resh.edu.ru/subject/archived/12/5/
TEPMUHONOTUIO, U M306PaXKaTb C MOMOLLBIO YEPTEKHbIX
MHCTPYMEHTOB: TOUKY, NPAMYI0, OTPE30K, A1y, Yro/l, TOMaHy!o,
OKPYKHOCTb;




2.2. | NlomaHas. 1 PacnosHaBaTb Ha YepTexax, PUCYHKaX, OMUCbIBATb, UCMONb3YS YctHbiionpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
TEPMMHO/IOMIO, 1 M306PaXKaTb C MOMOLLbIO YEPTEKHBIX 1/
MHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE3OK, NyY, YrOA, TOMaHYIo,
OKPYXHOCTb;
2.3. | M3mepeHue A1HbI OTPE3Ka, 1 Mcnonb3oBaTh IMHENKY U TPAHCNOPTUP KaK UHCTPYMEHTbI ANA MpakTuyeckas https://resh.edu.ru/subject/lesson/7719/start/31620
MeTpUYecKne eguHULb NOCTPOEHMA W N3MEPEHNS: UMEPATb A/IMHY OT PE3Ka, BENMUNHY YIAa; paborTa; 1/
N3MePEHUs 4JINHBI. CTPOUTb OTPE3OK 33JaHHOW A/WHbI, YroA, 3aaHHO BENNYMHbI;
OTKNaAbIBaTb LMPKYIEM PaBHbIE OTPE3KU, CTPOUTb OKPYXKHOCTb
3aflaHHOTO paguyca;
2.4. | OKpPYXHOCTb U Kpyr. 1 PacrosHaBaTh Ha YepTeax, PUCYHKax, ONMCbIBaTb, CMO/b3YA NMUCbMeHHbI https://resh.edu.ru/subject/lesson/7719/start/31620
TEPMMHOOIMIO, M M306paKaTh C MOMOLLBIO YEPTEKHDIX KOHTPOAb; 1/
MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE3OK, 1YY, YrOJ1, TIOMaHY!o,
OKPYXHOCTb;
2.5. | NpaKkTtnueckas 1 PacnosHaBaTb Ha YepTexax, PUCYHKaX, ONUCbIBATb, UCNIONb3YA MpaKkTnyeckas https://resh.edu.ru/subject/lesson/7719/start/31620
pabota«ocTpoeHue TEPMMHOOMMIO, M M306paKaTh C MOMOLLBIO YEPTEKHDIX pabora; 1/
y3opa n3 MHCTPYMEHTOB: TOYKY, NPAMYIO, OTPE3OK, /Iy, YTOJ, IOMaHyto,
OKpPYXHOCTeM». OKPYXHOCTb;
2.6. | Yron. 1 PacnosHaBaTh Ha YepTexax, PUCYHKax, ONMUCbIBaTb, MCNIONb3YA YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
TEPMUHO/OTMNIO, U M306PaXKaTh C MOMOLLBIO YEPTEKHbIX 1/
MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE3OK, 1YY, YOI, TIOMaHY!o,
OKPYXHOCTb;
2.7. | NpamoMn, ocTpbIi, Tynoi 1 1 PacnosHaBaTb Ha YepTexax, PUCYHKaX, ONUCbIBaTb, UCNONb3YA YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
Pa3BEPHYTbIN YIbl. TEPMMHONOIMIO, M U306pakKaTh C MOMOLLBI0 YEPTEKHDIX 1/
MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIyd, Yo/, TOMaHyo,
OKPYXHOCTb;
2.8. | UsmepeHue yrnos. 4 Mcronb3oBaTth IMHENMKY M TPAHCMOPTUP KaK MHCTPYMEHTbI 4/1A MpakTuyeckas https://resh.edu.ru/subject/lesson/7719/start/31620
NOCTPOEHMA 1 U3MEPEHUA: U3MEPATL ANNHY OT Pe3Ka, BEeAUUMHY YrAa; paborTa; 1/
CTPOMTb OTPE30K 3ajaHHOMN A/INHbI, YTOA, 3aaHHON BEIMYMHBI;
OTKNAAbIBATb LMPKYIEM PaBHbIE OTPE3KM, CTPOUTb OKPYXKHOCTb
3aflaHHOTO paguyca;
2.9. | Mpaktnyeckasa pabota 1 MoHMMaTb M MCMONb30BaThb NPY PELIEHUN 33Aay 3aBUCUMOCTN MEXAaY MpaKTuueckas https://resh.edu.ru/subject/lesson/7719/start/31620
«MocTpoeHne €AMHNLAMN METPUYECKON CUCTEMbI MEP; 3HAKOMUTLCSA C pabora; 1/
yrnoe»TpakTndeckas HEMETPUYECKUMM CUCTEMAMM MEP; BbIPAXKaTb /IMHY B Pa3/IN4HbIX
pabora«locTpoeHune yraoe» eIMHMLAX M3MEPEHUS;
Wtoro no pasgeny: 12
Pasgen 3. O6bIkHOBEHHblE ApPO6U
3.1. | Apobb. 2 MogennposaTb B rpaduyeckol, npeameTHol Gopme, € NOMOLLbIO YctHbiitonpoc; | https://resh.edu.ru/subject/archived/12/5/

KOMMbIOTEPa NOHATMA U CBOICTBA, CBA3aHHbIE C 0BbIKHOBEHHOM
Lpobblo;




3.2. | MpaBuabHble U HenpasubHble 3 Pacno3HaBaTb UCTUHHbIE M IOXKHbIE BbICKa3biBaHWA 0 Ap06AX, MUCbMeHHbI https://resh.edu.ru/subject/lesson/7719/start/31620
apobu. NPWUBOLAMTL MPUMEPDI M KOHTPMPUMEPbI, CTPOUTD BbICKA3blBaHMA U KOHTPOb; 1/
OTPMLIAHMA BbICKa3blBaHWMA;
3.3. | OcHoBHOECBOMCTBO ApPO6Y. 3 ®opmMynnpoBaTh, 3aNnCbIBaTh C MOMOLLbIO 6YKB OCHOBHOE CBOMCTBO MUCbMEHHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
06bIKHOBEHHOM ApobK; MCNoNb30BaTb OCHOBHOE CBOWCTBO Apobu Ana KOHTPO/Ib; 1/
COKpalleHua apobeil 1 npuseaeHna Apobu K HOBOMY 3HaMeHaTenlo;
3.4. | CpaBHeHue apobei. 3 Pacno3HaBaTb UCTUHHbIE M NOXHble BbICKa3blBaHWA 0 Apo6sX, MCbMEHHBbIN https://resh.edu.ru/subject/lesson/7719/start/31620
NPVUBOAMUTL MPUMEPbI M KOHTPMPUMEPDI, CTPOUTb BbICKAa3bIBaHUA U KOHTPOb; 1/
OTPMLLAHWA BbICKa3bIBaHWIA; KoHTponbHas
paboTa;
3.5. | CnoxeHue 1 BblunTaHNe 8 BbINOAHATL apudMeTUHECcKMe AeiCTBUSA C 0BbIKHOBEHHbIMM MUCbMEHHbI https://resh.edu.ru/subject/lesson/709/
06bIKHOBEHHbIX Apo6ei. Lp0oBAMU; NPUMEHSATL CBOIMCTBA apUPMETUYECKUX AEWNCTBUIN ANs KOHTPO/b; https://resh.edu.ru/subject/lesson/725/
paLMoHanM3aLMmn BbIYMCIEHUI; KoHTponbHas
paborTa;
3.6. | CmewaHHas apobb. 6 MNpeACTaBAATL CMELaHHyI0 Ap0bb B BUAE HEMPABU/ILHOM M BbIAEATH NMUCbMeHHbI https://resh.edu.ru/subject/lesson/7719/start/31620
Lie/y10 4acTb YMC/Ia U3 HEMpaBWIbHOM Apobu; KOHTPOIb; 1/
3.7. | YMHOXeHMe 1 aenexne 12 BbINonHATb apudMeTUUECKME AEMCTBUA C 0BbIKHOBEHHbBIMM NUCbMEeHHBI https://resh.edu.ru/subject/lesson/710/
006bIKHOBEHHbIX Apobel; LpobAMM; MPUMEHATL CBOICTBA apudMETUYECKUX AeNCTBUI Ans KOHTPO/b;
B3aUMHO-06paTHble 4pobu. pauyMoHanM3aLmMmn BblYUCIEHUI; KoHTponbHas
paboTa;
3.8. | PelweHue TeKCTOBbIX 3334, CO 4 Pewatb TEKCTOBblE 3aZayu, COAepXKalme ApobHble faHHbIE, U MucbmeHHbI https://resh.edu.ru/subject/lesson/7719/start/31620
AepKalmx 4pobu. 33,341 Ha HAXOXAEHME YacTu1 LeI0TO U LEIOro MO ero Yacty; KOHTPOAb; 1/
BbIABNATb MX CXOACTBA M Pa3/iMuus;
3.9. | OcHoBHble 3a Aaun Ha Apobwu. 4 Pewartb TeKcToBble 3afauu, COAepKalmMe ApobHbIe AaHHbIE, U 334auu MUCbMEHHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
Ha HaXOXAEHME YacTu LLesIoro 1 LIeJIOr0 MO ero YacTu; BbIABAATL UX KOHTPO/Ib; 1/
CXOZCTBA U pasnunums;
3.10. | NpumeHeHne byks ana 3anucu 3 3HaKOMUTLCA C UCTOPUEN Pa3BUTUA apUPMETUKM; MUCbMEHHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
MaTeMaTUYECKUX BbIPaXKeHUN U KOHTPO/Ib; 1/
npeasoXeHui
Wtoro no pasgeny: 48
Paspgen 4. HarnapHaa reometpua. MHOroyronbHuKu
4.1. | MHOroyro/ibHuKM. 1 OnucbIBaTh, MCMONb3YA TEPMUHONOTMIO, M306paXaTh C MOMOLLbIO YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/555/
YepPTEXKHbIX MHCTPYMEHTOB U OT PYKM, MOLEUPOBaTH U3 bymaru
MHOTOYTO/IbHUKM;
4.2. | YeTbIpEéXyronbHuK, 1 NpuBoAUTL NpUMepbl 06BEKTOB PEabHOro MMUPa, MMetoLLUX GopMy TectuposaHue; | https://resh.edu.ru/subject/lesson/555/
NPAMOYTO/IbHUK, KBaApaT. MHOTFOYroNbHUKa, NPAMOYrObHMKA, KBaApaTa, TPEYroNbHMKa,
OLLEHMBATb WX JIMHENHbIE Pa3Mepbl;




4.3. | Mpaktnyeckaa pabota 1 0
«locTpoeHne NPAMOYro/ibHUKaA C
3aflaHHbIMM CTOPOHAMM Ha
He/IMHOBAHHOW Bymare».

CTpOWUTb Ha HENIMHOBAHHOM W KNeT4aToi bymare KBagpar 1
NPAMOYrONIbHUK C 33AaHHBIMU ANVHAMU CTOPOH;

MpakTnyeckas
paborTa;

https://resh.edu.ru/subject/lesson/7719/start/31620
1/

4.4. | TpeyronbHuK. 1 0 M306paxaTb OCTPOYro/ibHbIE, TPAMOYTO/IbHbIE U TYNOYroNbHble YetHbiionpoc; | https://resh.edu.ru/subject/lesson/554/
TPEYrONbHUKM;
4.5. | Mnowagb v nepumeTp 4 0 WccnenoBatb CBOMCTBA MPAMOYrObHWMKA, KBagpata NyTém NMUCbMeHHbI https://resh.edu.ru/subject/lesson/556/
NPAMOYTO/IbHUKA 1 3KCNEPUMEHTa, Hab/IIOAEHWS, WU3MEPEHNs, MOAEIMPOBAHNS; KOHTPO/Ib;
MHOTFOYro/IbHUKOB, CpaBHMBATb CBOWCTBA KBagpaTa M NPAMOYro/IbHUKA;

COCTaB/IEHHbIX U3
NPAMOYrO/IbHUKOB, €ANHULbI
M3MepeHUA NaoLWaau.

4.6. | MlepumeTp MHOrO YronbHMKa. 2 0

BbluMCATD: NEPUMETP TPEYrONbHUKA, NPAMOYTO/bHHUKA,
MHOrOYro/IbHUKa; NOWaAb NPAMOYrONbHUKA, KBaApaTa;

MUCbMEHHBbIV
KOHTPO/b;

https://resh.edu.ru/subject/12/5/

Wtoro no pasgeny: 10

Pasgen 5.[ecAatuHble gpobu

5.1. | Jecatnunas 3anucb apobeit. 4 0 MpoBoANTL UCCNE[0BaHMA CBOICTB AECATUYHBIX Apobei, onupanch YetHbiitonpoc; | https://resh.edu.ru/subject/12/5/
Ha YMCNOBbIE SKCMEPUMEHTbI (B TOM YMC/IE C MOMOLLbIO
KOMMbIOTEPA), BbI4BUraTb rMNOTE3bI U NPUBOAUTL UX 06OCHOBAHMS;
5.2. | CpaBHeHue AecATMYHbIX Apoben. | 4 0 MpoBoANTL UCCNEf0BaHMA CBOWMCTB AECATUYHBIX Apobel, onupasch MUCbMEHHbIN https://resh.edu.ru/subject/12/5/
Ha YMCNOBbIE SKCMEPUMEHTbI (B TOM YMC/IE C MOMOLLbIO KOHTPO/b;
KOMMbIOTEPA), BbIABUraTb rMNOTE3bI U NPUBOAUTL UX 060CHOBAHWS;
5.3. | [Jeicteua ¢ AeCATUYHbIMU 15 1 BbINONHATL apudMeTUYECKME JeNCTBUA C AECATUYHBIMU APOBAMK; MUCbMEHHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
apobamu. BbINONHATL NPUKMAKY M OLEHKY pe3y/ibTaTa BblYMCAEHMI; KOHTPOb; 1/
KoHTponbHan
paborTa;
.5.4. | OkpyrneHue fecATUYHbIX 6 0 MPUMEHATb NPaBUAO OKPYrAEHUA AECATUYHbLIX Apobeit; Tectuposanue; | https://resh.edu.ru/subject/lesson/7719/start/31620
apobeit. 1/
5.5. | PelueHwue TeKCTOBbIX 3ajay, 5 0 MpoBOANTb UCCNEA0BaHUA CBOWCTB AECATUYHLIX Apobeid, onupasch MUCbMEHHBbIV https://resh.edu.ru/subject/lesson/7719/start/31620
cofepKalmx apobu. Ha YMCNOBbIE IKCMEPUMEHTBI (B TOM YMC/IE C MOMOLLbIO KOHTPO/b; 1/
KOMIMbIOTEpPa), Bbl4BUraTb rMNOTE3bl U NPUBOAUTL UX 0BOCHOBAHMS; KoHTponbHas
paborTa;
5.6. | OcHoBHble 3a faun Ha 4pobu. 4 0 MpoBOANTL UCCNE[0BaHMA CBOWMCTB AECATUYHbIX Apobel, onupasch MCbMeHHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
Ha YMCNOBbIE SKCMEPUMEHTbI (B TOM YMC/IE C MOMOLLbIO KOHTPO/b; 1/
KOMMbIOTEpa), BbIABUraTb rMMOTE3bl M MPUBOAMUTL UX 0BOCHOBAHMS;
WToro no pasgeny: 38

Pasgen 6. HarnagHaa reometpus. Tena u ¢urypbl B NpocTpaHCcTBe




6.1. | MHOrorpaHHuKM. 1 0 PacnosHaBaTb Ha YepTesKax, PUCYHKax, B OKpYKaloLem mupe MCbMEHHBbIN https://resh.edu.ru/subject/lesson/7719/start/31620
NPAMOYrO/IbHbIN Napannenenunes, Kyb, MHOrorpaHHUKM, OMMCbIBaTb, KOHTPO/Ib; 1/
MCMOAb3YsA TEPMUHONOTMIO, OLEHMBATb JIMHENHbIE Pa3mepbl;
6.2. | W3obpaxeHne MHororpaHHukos. | 1 0 PacnosHaBaTb Ha YepTeskax, PUCYHKaX, B OKPYXKalOLWEM MUpe MpakTuyeckas https://resh.edu.ru/subject/lesson/7719/start/31620
NPAMOYrO/IbHbIM Napannenenunes, Kyb, MHOrorpaHHUKM, OMMCbIBaTb, paborTa; 1/
MCMO/b3YA TEPMUHOONMIO, OLLEHWUBATb JIMHENHbIE Pa3mepbl;
6.3. | Mogenn npoctpaHcTBeHHbIX Ten. | 1 0 PacnosHaBaTb Ha YepTesax, PUCYHKaX, B OKPYKaIOLLEM MUpe YetHbiitonpoc; | https://resh.edu.ru/subject/lesson/7719/start/31620
NPAMOYrO/ibHbIN Napannenenunes, Kyb, MHOrorpaHHUKM, OMMCbIBaTb, 1/
MCMO/b3YA TEPMUHO/ONMIO, OLLEHWBATb JIMHENHbIE pa3mepbl;
6.4. | NMpAMOYronbHbIN 2 1 PacnosHaBaTb Ha YepTeax, PUCYHKaX, B OKPYKAIOLLEM Mupe MUCbMEHHbI https://resh.edu.ru/subject/lesson/7719/start/31620
napaanenenunes, Ky6. NPAMOYrO/ibHbIM Napannenenunes, Ky6, MHOrOrpaHHUKM, OMMCbIBaTb, KOHTPO/Ib; 1/
MCNONb3YA TEPMUHONOTMIO, OLEHWNBATb IMHENHbIE pa3mepbl; MpakTnueckas
paborTa;
6.5. | Pa3BépTkM Kyba 1 1 0 PacnosHaBaTb M M306paxaTb Pa3BEPTKM Kyba M napannenenvness; MUCbMEHHbI https://resh.edu.ru/subject/lesson/7719/start/31620
napannenenunesa. KOHTPOAb; 1/
6.6.. | MpakTnueckan 1 0 PacnosHaBaTb Ha YepTesax, PUCYHKaX, B OKPYKaIOLLEM MUpPe MpakTuyeckas https://resh.edu.ru/subject/lesson/7719/start/31620
paboTta«Pa3sépTka NPAMOYro/ibHbIN Napannenenunes, Ky6, MHOrorpaHHUKM, ONKUCbIBaTb, paborTa; 1/
Ky6a». MCMO/b3YA TEPMUHO/ONMIO, OLLEHWBATb JIMHENHbIE pa3mepbl;
6.7. | 06béM Kyba, NPAMOYrObHOTO 2 0 HaxoauTb M3mMepeHua, BbIYMCAATb MAOLWAAb NOBEPXHOCTM; O0BBEM MpaKTuueckas https://resh.edu.ru/subject/lesson/7719/start/31620
napannenenunesa Kyba, NPAMOYronbHOro Napannenen1neaa; uccneaosatb paborTa; 1/
3aBMCMMOCTb 06bEMa Ky6a OT A/MHbI ero pebpa, BblaBUraTh U
060CHOBbIBaTL rMNOTE3Y;
Wtoro no pasgeny: 9
Pasgen 7. NosTopeHue n 0606weHne
7.1. | MNoBTOpeHMe OCHOBHbIX MOHATUIA U 10 1 BbluMCAATL 3HAYEHWA BbIPAXKEHUI, COAEPNKALLMX HATypasbHble YCTHbIN https://resh.edu.ru/subject/lesson/7719/start/31620
MeTOZ0B Kypca 5 Knacca, uncna, 06bIKHOBEHHbIE W AeCATUYHbIE APO6Y, BbINOHATD onpoc; 1/
0606LLeHNe 3HaHWU npeobpasoBaHuA yncen; MUCbMEHHbIN
KOHTPOb;
KoHTponbHas
paboTa;
3averT;
MpakTnyeckan
paborTa;
WToro no pasgeny: 10
OBLLEE KOTMYECTBO YACOB MO 170 10

NPOrPAMME




6 KJIACC

Ne HaumeHoBaHue pasgenos utem | Konuuecrso vyacos Oara Buabl feATenbHOCTU Buapl, dneKTpoHHble (uudpoBbie) o6pa3oBaTenbHble
n/n | nporpammbl usyueHus dopmbli pecypcbl
BCEro | KOHTpPo/bHble | MpaKTUYecKue KoHTpONSA
pabotbl pabotbl

Pasaen 1. HatypanbHble yucna. [leiicTBua ¢ HaTypasbHbIMU YUCAMU

1.1. | ApudmeTnueckme aencrems c 3 0 0 BbINO/HATL apudMeTUYecKme AelCTBUA C MHOTO3HAYHbIMM YCTHbIN https://nsportal.ru/shkola/algebra/library/2015/01/
MHOTO3HaYHbIMMK HaTypanbHbIMU YNCNAMW, HAXOANTb 3HAYEHUA YNCOBBIX onpoc; 21/ urok-s-primeneniem-eor-oboznachenie-
HaTypasbHbIMUYUCAAMM. BblpaXeHW co CKOBKamM 1 6e3 CKOBOK; BbIUUCNATL 3HAUEHUSA naturalnykh- chisel

BblpaXKeHW, coaep KaLLnx CTeneHu. ;

1.2. Yucnosble BblparkeHus, 4 0 0 Mcnonb3oBaTb NpU BbIYUCAEHUAX NEPEMECTUTENBHOE U TectuposaHue; | https://nsportal.ru/shkola/algebra/library/
nopafoKkAencTeun, coyeTaTesibHOE CBOMCTBA CNOMKEHUA U YMHOMXKEHUA, 2015/01/21/urok-s-primeneniem-eor-
MCnosb3oBaHMe CKOBOK. pacnpegenuTenbHoe CBOMCTBO YMHOMEHUA oboznachenie-naturalnykh-chisel

OTHOCUTENbHOCNOKEHWA, CBOMCTBA apudMeETUUECKMX
OelcTBuid.;

1.3. OKpyrneHune HaTypanbHbix Ymcen. | 4 1 0 BbINONHATb NPUKUAKY U OLLEHKY 3HAYEHUI YNCNOBbIX BbIPAXKEHUN, YCTHbIN https://resh.edu.ru/subject/lesson/23/
NPUMEHATb NPUEMbBI MPOBEPKM pesybTaTa. ; onpoc;

1.4. | fenvTenu n KpaTHble YnCNa; 8 1 0 PopmynnpoBaTb onpeaeneHns AeNUTENA U KPAaTHOTO, MncbMeHHbIN https://resh.edu.ru/subject/12/
Hanbonblnii 06Nt fennTens HanbonbleroobLero AenUTensa U HaMMeHbLIEro obLero KPaTHOro, | KOHTPOAb;

MHauMeHblee obuiee KpaTHoe NPOCTOro U COCTaBHOTO YMCE; UCMONb30BaTb 3TM NOHATUA NP
peweHun 3a4au4.;

1.5. PasznoeHue yncna Ha 2 0 0 MpUMeHATb anropuTMbl BblYUCEHUA HaubonbLiero obuiero MUcbMeHHbIM https://resh.edu.ru/subject/12/

NPOCTbIEMHOKUTENN. AeNnTeNns U HauMeHbLero 06LWero KPaTHOro ABYX YMCEN, ATOPUTM | KOHTPOJIb;
Pa3NOKEeHNA YNC/IA Ha NPOCTbIEe MHOXKUTENN.;

1.6. JennmocTtb cymmbl n 2 0 0 MccnenoBaTtb CBOWCTBA A€IMMOCTU CYMMbI M NPOU3BeAEeHUA Yncen.; | YcTHbii https://resh.edu.ru/subject/12/
npovsseaeHus. onpoc;

1.7. | Lenenue c ocTaTtkom. 3 0 0 KpuTHYeckn oueHnBaTb NOAYYEHHbIN pe3ynbTaT, HaXo4UTb Tectuposanue; | https://resh.edu.ru/subject/12/

OLNBKM, OCYLLECTBAATL CAMOKOHTPO/Ib, NPOBEPSASA OTBET HA
COOTBETCTBUE YC/I0BUIO;

1.8. PeweHwne TeKcTOBbIX 3a4a4 4 0 0 PelwaTb TeKCTOBbIE 334a4M, BKAOYAtOLWMeE NOHATUA A/ IMMOCTH, KoHTponbHan -

apudmeTmyeckmm cnocobom, ncnonb3oBaTb Nnepebop Bcex pabora;
BO3MOKHbIX BAPUAHTOB.;

MogenvpoBaTb Xo4 peLleHns 334,341 C MOMOLLbIO PUCYHKA, CXEMbI,

Tabanybl.;

WToro no pasgeny 30

Paspen 2. HarnagHasa reometpus. Mpamblie Ha N10CKOCTU

2.1. | MepneHAMKYNAPHbIE NPAMbIE. 2 0 0 NpuBOANTL NPUMEpPBI NAPANNENbHOCTU U NEPNEHANKYNAPHOCTH YCTHbIN https://resh.edu.ru/subject/12/

NPAMbIX B NPOCTPAHCTBE.; onpoc;




2.2. | MapannenbHble npAmble. NpuBOAUTL NPUMEpPDBI NAPANNENbHOCTU U NEPNEHANKYNAPHOCTH YCTHbIN https://resh.edu.ru/subject/12/
NpPAMbIX B NPOCTPaHCTBE.; onpoc;
2.3. | PaccToaHue mexay AByma HaxoauTb paccToaHne MeXAY 4,BYMA TOYKaMK, OT TOUKM J0 npamoii, | TectuposaHue; | https://resh.edu.ru/subject/12/
TOYKaMW, OT TOYKM [0 NPAMON, AJINHY NYTW Ha KBaAPaTHOW ceTKe, B TOM YMC/e UCMOb3YA
[AJIVHA NYTW Ha KBaJPaTHOM ceTKe. undposble pecypcbl;
2.4. | MNpumepbl NpAMbIX B Pacno3HaBaTb B MHOrOyro/sibHMKax nepneHauKynapHble u YCTHbIN https://resh.edu.ru/subject/12/
npocTpaHcTse napasniefibHble CTOPOHBI. ; onpog;

I/I306pa»<aTb MHOTOYronbHUKM C napananenbHbimn,
nepneHaAnKyNApPHbIMU CTOPOHAMMWU.;

Mtoro no pasaeny

Pasgen 3. Apobu

3.1. | O6bIKHOBEHHaA Apobb, CpaBHMBaTb ¥ yNopsaAouMBaTh 4pobu, BbIbMpaTb cnocob cpaBHeHUs | MUCbMeHHbIN https://resh.edu.ru/subject/12/
OCHOBHOECBOWCTBO Apobu, npobeit.; KOHTPO/b;
COKpaleHue apobei.
3.2. | CpaBHeHue n CpaBHMBaTb 1 yNopaA0uMnBaTh Apobu, BbIBUpaTb cnocob cpaBHeHUA | YcTHbIN https://resh.edu.ru/subject/12/
ynopsgounsaHvenpoben. apobeit.; onpoc;
3.3. | OecATuuHble gpobu n Mcnonb3oBaTh gecATUYHbIE po6u Npu Npeobpa3zoBaHUM BEANYMH B | YCTHbIN https://resh.edu.ru/subject/12/
MeTpUuyecKan cuctema MeTPpUYECKON cucTeMe Mep.; onpog;
mep.
3.4. | ApudmeTnyeckne AencTens c BbInonHATb apudmeTnYecKme AencTBMA C 06bIKHOBEHHbIMM U KoHTponbHan https://resh.edu.ru/subject/12/
06bIKHOBEHHbIMU U LEeCATUYHBIMU ApoBAMMK.; pabora;
OEeCATUYHBIMUAPO6AMM. BblUMCNATL 3HAUEHWA BbIPAXKEHUI, COAEPNKALLMX OObIKHOBEHHbIE U
AecATUYHbIe apobu, BbINONHATL Npeobpa3oBaHua apobeit,
BbI6GMPATLCNOCO6, NPUMEHATL CBOMCTBA apudMETUYECKUX
LencTBUiA ANA pauMoHaNn3aummn BblYUCIEHNIA.;
3.5. OTHOLWeHMe. CocTaBnATb OTHOLWEHMA U NPONOPLMN, HAXOAUTb OTHOLLUEHUE YCTHbIN https://resh.edu.ru/subject/12/
Be/INYMH, AeNUTb BeIMUYMUHY B JaHHOM OTHOWeEHUKU. HaxoanTtb onpog;
3KCMEePUMEHTaNbHbIM MYTEM OTHOLLEHWE ANNHbI OKPYXKHOCTM K eé
Anametpy.;
3.6. | OeneHune B ,aHHOM OTHOLIEHMUU. CoCTaBAATb OTHOLUEHWA M MPOMNOPLMKN, HAXOANUTH OTHOLLEHME YCTHbIN https://resh.edu.ru/subject/12/
BE/NYUH, AENUTb BENNYUHY B AAHHOM OTHOLWWEHMU. HaxoanTb onpoc;
3KCNepUMEHTaIbHbIM MYTEM OTHOLIEHME A/IUHbI OKPYKHOCTU K eé
ouametpy.;
3.7. Macwrtab, nponopuus. MHTepnpeTMpoBaTh MaclwTab Kak OTHOWEHWE BEIMYMH, HAXOANUTb YCTHbIN https://resh.edu.ru/subject/12/
MacwTab nnaHa, KapTbl U BbIYUCAATL PACCTOAHUA, UCMNOb3YA onpog;
macwTab;
3.8. | Monatue npoueHTa. O6BACHATL, YTO TAKOE NPOLLEHT, ynoTpeb.asTb 060POTbI peyn co YCTHbIN https://resh.edu.ru/subject/12/
C/I0BOM «MPOLEHTY. ; onpog;




3.9. BblumcneHune npoueHTa oT 4 BblpaskaTb NpoLEeHTbl B 4p06AX 1 Apo6u B NpOLLEHTaX, OTHOLWEHWE MucbMeHHbIM https://resh.edu.ru/subject/12/
BE/IMYMHbBI U BEIMYUHDI NO eé ABYX BE/IMYMH B NPOLEHTAX. ; KOHTPONb;
NPOLLEHTY. Bbl4MCNATL NPOLLEHT OT YMCAA U YNC/IO MO ero NPOLLEHTY;
OKpyrnaTb Apo6M M NPOLEHTbI, HAXOAUTb NPUBNNNKEHUA YnCeN.;
3.10. | PeweHune TEKCTOBbIX 33434, CO 3 Pewatb 3a4a4M Ha 4acTh, NPOLLEHTbI, NPONOPLIMK, HA HAXOXKAEeHue MUCcbMeHHbIN https://resh.edu.ru/subject/12/
neprawmx 4pobu n Apo6u (NpoueHTa) OT BEIMYMHbBI U BEIMUYUHDBI N0 eé Apobu KOHTPOAb;
NPOLEHTbI. (npoueHTy), Apobu (NpoueHTa), KOTOPbIN COCTaBNAET OAHA
Be/IMYMHA OT APYroi. ;
3.11. | NpakTnyeckas paboTa 1 M3BnekaTb MHGOpMmaLmio U3 Tabauy u anarpamm, Mpaktnyeckas | https://resh.edu.ru/subject/12/
«OTHOLIEeHWE ANNHBI OKPYKHOCTU MHTEepnpeTMpoBaThb TabanuHble AaHHble, onpeaensaTb Hanbonbwee paboTa;
K €€ anameTpy» MHaWMeHblUee U3 NPeaCcTaBAeHHbIX AaHHbIX;
WToro no pasgeny: 32
Pasgen 4. HarnapgHaa reomeTtpusa. Cummetpusa
4.1. | OceBaacummeTpus. 2 Pacno3HaBaTb Ha YepTekax U n3obparkeHnAxX, 1306pakaTb OT PyKK, | YCTHbIN https://resh.edu.ru/subject/12/
CTPOUTb C MOMOLLLbIO MHCTPYMEHTOB GUTypy (OTPE3OK, TOMaHyto, onpoc;
TPEYro/NibHUK, MPAMOYTO/IbHUK, OKPYXXHOCTb), CUMMETPUYHYIO
[AHHOW OTHOCUTE/IbHO NPSAMOM, TOUKMU.;
4.2. | UeHTpanbHaa cummeTpus. 1 MogennpoBaTtb U3 6ymaru ase GuUrypbl, CMMMeTPUYHbIE YCTHbIN https://resh.edu.ru/subject/12/
OTHOCUTE/IbHO NPAMOW.; onpoc;
4.3. | NocTpoeHne CMMMETPUYHBIX 1 MogennposaTtb U3 6ymaru gse GuUrypbl, CMMMeTpUYHbIE YCTHbIN https://resh.edu.ru/subject/12/
duryp. OTHOCUTENBHO NPAMOWA.; onpoc;
4.4. | Npaktnyeckan pabota «Ocesasn 1 KoHcTpynpoBaTb reomeTpuyeckne KoHdurypaumm, ncnonbaya YCTHbIN https://resh.edu.ru/subject/12/
CUMMETPUAY. CBOWMCTBO CUMMETPUN, B TOM YMC/IEe C MOMOLLBIO LLUPPOBbLIX onpoc;
pecypcos.;
4.5. | CmMmeTpuA B NPOCTPAHCTBE 1 HaxoAuTb MpUMepbl CUMMETPUU B OKPY»KatoLLEM MUpE.; TectuposaHnue; | https://resh.edu.ru/subject/12/
WToro no pasgeny: 6
Pazaen 5. Bbipa)keHus c 6ykBamu
5.1. MpumeHeHne ByKB ANA 3anucun 2 Mcnonb3oBaTb ByKBbI AN 0603HAYEHUA YMcen, Npu 3anucun [OVKTaHT; https://resh.edu.ru/subject/12/
MaTeMaTUYeCKUX BblPaKeHUi MaTeMaTUYECKUX YTBEPKAEHWUI, COCTAaBNATb BYKBEHHblE
npeasoXKeHun. BbIPAXKEHUANO YCNOBUIO 3a/a4K.;
5.2. | ByKkBeHHble BbIpaXkeHuUA 1 1 MccnepoBaTb HECNIOXKHbIE YNCIOBbIE YCTHbIN https://resh.edu.ru/subject/12/
YUCNOBbIE NOACTAHOBKM. 33aKOHOMEPHOCTU,UCMNONb30BaTb BYKBbI ANA UX onpoc;
3anucu.;
5.3. ByKkBeHHble paBeHCTBa, 1 BbluMCNATb YNCNOBOE 3HAYEHME BYKBEHHOTO BbIPAXKeHUA Npu MUCcbMeHHbIN https://resh.edu.ru/subject/12/

HaxoXxgeHune
Hen3BecTHoro
KOMMOHEHTa.

3a4aHHbIX 3HAaYEeHNAX 6yKB.,’

KOHTPOANb;




5.4. | ®opmynbi 2 0 CocTaBnaTb GOPMY/bl, BbiparkatoLLMe 3aBUCUMOCTU MEXKAY YCTHbIN https://resh.edu.ru/subject/12/
Be/IMYMHAMU: CKOPOCTb, BPEMS, PAacCTOAHUE; LieHa, KONYECTBO, onpog;
CTOMMOCTb; NPOU3BOAMUTENBHOCTb, BpeMs, 06bEM paboThbl;
BbIMOHATb BbIYNCAEHUA MO 3TUM hopmMynam.;
HaxoAuTb HEM3BECTHbIN KOMMOHEHT apUPMETUUECKOTO AeNcTBUA;
WToro no pasaeny: 6
Paspgen 6. HarnapgHaa reomeTpua. ®Urypbl Ha NI0CKOCTU
6.1. | YeTbipéxyronbHuk, npumepsl 1 0 M306pakaTb Ha HENMHOBAHHOM U KNeTyaTon bymare ¢ YCTHbIN https://resh.edu.ru/subject/12/
YeTbIPEXYroNIbHUKOB. MCMNOb30BaHMEM YEePTEKHbIX UHCTPYMEHTOB YeTbIPEXYrONbHUKN C onpoc;
33/l@aHHbIMM CBOMCTBAaMM: C NapanneNbHbIMK,
nepneHAVKYNAPHbIMU,PaBHBIMU CTOPOHAMU, MPAMbIMU YIAaMKU U
Ap., paBHOGEeAPEHHbIN TPEYroNbHUK. ;
Mpeanaratb n 0bcy»KAaTb cNocobbl, aNTOPUTMbI MO CTPOEHWA.;
6.2. MpAMOYroibHUK, KBaApaT: 2 0 M306pakaTb Ha HEIMHOBAHHOW U KNeTYaToW bymare ¢ YCTHbIN https://resh.edu.ru/subject/12/
CBOICTBA CTOPOH, Y108, MCMONb30BaHNEM YEPTEKHbBIX UHCTPYMEHTOB YEeTbIPEXYTONbHUKK C onpog;
anaroHaneu. 33/laHHbIMW CBOMCTBAMM: C NapannenbHbiMM,
nepneHAVKYNAPHbIMU,PaBHBIMU CTOPOHAMU, MPAMbBIMU YIIaMuU U
Ap., paBHOGeApPEeHHbIN TPEYroNbHUK. ;
6.3. | UamepeHue yrnos. 1 0 MN3mepATb M CTPOUTbL C MOMOLLbIO TPAHCMOPTUPA YI/bl, B TOM YMcae Mpaktnyeckan | https://resh.edu.ru/subject/12/
B MHOTOYroJ/IbHWKe, CPaBHUBATb YI/ibl; Pacno3HaBaTb OCTpble, paboTa;
npAmble, Tynble, Pa3BEPHYTbIE YIbl.;
6.4. Buabl TpeyronbHMKOB. 1 0 PacnosHaBaTb, n306paxkaTb OCTPOYroNbHbIA, NPAMOYFONbHbIN, YCTHbIN https://resh.edu.ru/subject/12/
TYNOYronbHbIA, paBHO6eApPEeHHbIW, PaBHO CTOPOHHWUI onpoc;
TPEeYro/ibHUKK.;
6.5. | MepumeTp MHOroyronbHuKa. 2 0 BblUMCNATL MepUMETP MHOTOYroIbHUKA, NOWAAb MHOTOYTOIbHUKA | YCTHbIN https://resh.edu.ru/subject/12/
pasbueHnem Ha NPAMOYro/IbHUKM, Ha paBHble GUTypbl, onpog;
MCNONb30BaTb METPUYECKME eAUHULLbI USMEPEHUA ANUHBI U
niowaau.;
6.6. Nnowapab durypol. 2 0 BbluMcnATb NEPUMETP MHOTOYro/ibHWKa, N0WaAb MHOTOYroNbHUKa | YCTHbIN https://resh.edu.ru/subject/12/
pasbueHnem Ha NPAMOYro/ibHUKM, Ha paBHble GuUrypsl, onpog;
MCMNONb30BaTb METPUYECKME eAUHULLBI USMEPEHUSA ANUHbI U
niowaau.;
6.7. | ®opmynbl nepumertpan 3 1 BbIUMCNATL MePUMETP MHOTOYToIbHUKA, NA0WAaAb MHOTOYroNbHUKa | KoHTponbHas https://resh.edu.ru/subject/12/
NAoWaANNPAMOYTO/IbHUKA. pasbueHnem Ha NPAMOYTro/IbHUKM, Ha paBHble GUTypbl, paboTa;
MCMNONb30BaTb METPUYECKME eAUHULLbI USMEPEHUA ANUHBI U
niowaau.;
6.8. MNpubnnkéHHoe 1 0 Mcnonb3oBaTb NpUBANKEHHOE U3MEpPEHUE ANVH U NAoLaAen Ha YCTHbIN https://resh.edu.ru/subject/12/
M3mepeHueniowaan KnetyaTtoi bymare, NpUBANNKEHHOE U3MEPEHME A/IMHBI OKPY¥KHOCTK, | onpoc;

duryp.

naowaam Kpyra;




6.9. MpaKkTnyeckan pabota «Maowaab | 1 0 Mcnonb3oBaTb NPUBAUKEHHOE U3MEPEHUE ANIMH U NAOoLaLeN Ha Mpaktnyeckas | https://resh.edu.ru/subject/12/
Kpyra» KneTtyatoit bymare, NpUBAMNKEHHOE U3MEPEHME A/IMHbI OKPYXKHOCTK, | paboTa;
naowWaan Kpyra;
WToro no pasgeny: 14
Paspgen 7.MonoxkutenbHble n oTpuuaTtesibHbie Yucna
7.1. | Uenble umcna. 2 0 Mp1BOAUTL NPUMEPbI UCNONb30BAHUA B PEANbHOM KU3HU YCTHbIN https://resh.edu.ru/subject/12/
NOIOKUTE/IbHBIX U OTPULLATENbHBIX YNCeN.; onpoc;
7.2. Mogaynb 4ncna, reomeTpuyeckasn 4 0 M306parkaTb Lenble YNCAa, NONOKUTENbHbIE U OTPULATENbHbIE YCTHbIN https://resh.edu.ru/subject/12/
MHTepnpeTauua Moayna. Yyucna TouKaMm Ha YMCNOBOM MPAMOWA, UCNONBb30BaTb YNCIOBYIO onpog;
NPAMYIO ANA CPaBHEHUA Yncen.;
7.3. | YucnoBble NnpomMeRyTKu. 4 0 M306parKaTb Lenblie YNcna, NONOKUTENbHbIE U OTPULLATENbHbIE MucbMeHHbIM https://resh.edu.ru/subject/12/
4Yncaa TOYKaMM Ha YNCNOBOW NPAMOI, UCNONB30BaTb YACIOBYIO KOHTPOAb;
NpAMYIO ANA CPaBHEHUA Yncen.;
7.4. | NonoxutenbHole n 10 1 MpuBOAUTL NPUMEPDLI UCNONB30BAHWA B PEASIbHOM XU3HU KoHTponbHasa https://resh.edu.ru/subject/12/
oTpULaTeNbHble Yncna. NOJIOXKUTENbHBIX U OTPULLATENbHbIX YNCEN.; paborta;
M306parkaTb Lenble YACIa, MONOKUTE/IbHBIE U OTPULATENbHbIe
4yucna ToUKaMm Ha YMCNOBOM NMPAMOIA, UCNONBb30BaTb YNCIOBYIO
NPAMYIO ANA CPaBHEHUA Yncen.;
7.5. | CpaBHeHMWe NONOXKUTENbHBIX U 4 0 MpumeHATbL NpaBMaa CPaBHEHMUA, yNOPAA0YMBATD Liesible YNCAa; Tectuposanue; | https://resh.edu.ru/subject/12/
oTpuLUaTe/bHbIX YNCeN. HaxoAMUTb MOAY/b YnCNa.;
7.6. | ApudmeTtnueckune aencTema c 12 1 DopMyNMpPOBaTb NPaBUAA BbIYMUCAEHUA C MONOKUTENBHBIMU U KoHTponbHasa https://resh.edu.ru/subject/12/
NONOXKUTENbHBIMU U oTpULATENIbHBIMU YNCNAMU, HAXOANUTb 3HAYEHUA YNCNOBbIX paboTa;
oTpuLAaTeIbHbIMU YUCNAMM. BbIPAXKEHWI, coAepKalnx AeNCTBUA C MONOKUTENbHBIMK 1
oTpMUaTeNbHBIMM YNCAAMMU.;
7.7. | PelweHve TekcTOBbIX 33434 4 0 MPUMEHATb CBOMCTBA CIOXKEHUA U YMHOXEHUA ANA MncbmeHHbIN https://resh.edu.ru/subject/12/
npeobpasoBaHUACYMM 1 NPOU3BEAEHUIA.; KOHTPO/b;
WToro no pasgeny: 40
Paspen 8. NMpeacraBneHmne gaHHbIX
8.1. | NpamoyronbHas cuctema 1 0 O6BACHATL U UNNKOCTPUPOBATL NOHATUE NPAMOYTrONbHOM CUCTEMbI YCTHbIN https://resh.edu.ru/subject/12/
KOOPAMHAT Ha NNIOCKOCTU. KOOPAMHAT Ha NAIOCKOCTU, UCNO/Ib30BaTb TEPMUHONOTMIO; CTPOUTH onpog;
Ha KOOPAMHATHOM NJIOCKOCTU TOUKM U GUTYPbI MO 3a4aHHbIM
KoopAnMHaTaM, Hax04MTb KOOPAMHaTbI TOYeK;
8.2. | KoopauHaTbl TOYKM Ha 2 0 O6BbACHATL U UNNOCTPUPOBATL NOHATUE MPAMOYTrO/IbHOM CUCTEMbI Mpaktnyeckas | https://resh.edu.ru/subject/12/
nnockocTtu, abeumcca M opanHaTa. KOOPAMHAT Ha NIOCKOCTU, NCMO/Ib30BaTb TEPMUHONOTUIO; CTPOUTb paborta;

Ha KOOPAMHATHOM NNOCKOCTM TOUKM M GUIYPbI MO 334aHHbIM
KOOpAMHaTam, HaxoAWUTb KOOPAMHATbI TOUEK;




8.3. CTon6uatbie u Kpyrosble 1 0 YuTaTb cTONBYATBIE M KPYrOBblE AMarpaMmbl; UHTEPNPETUPOBaTb YCTHbIN https://resh.edu.ru/subject/12/
Anarpammel. [aHHblE; CTPOUTb CTONBYATbIE AMArPaMMbI.; onpoc;
8.4. | MNpakTnyeckas pabota 1 0 YuTaTb cTONGYATLIE M KPYrOBblE AMarpaMmbl; UHTEPNPeTUPOBaTh MNpaktnyeckan | https://resh.edu.ru/subject/12/
«MocTpoeHue guarpamm». [aHHbIE; CTPOUTL CTONGYATbIE ANArpammbl.; paboTa;
8.5. PeweHne TekCTOBbIX 334a4, CO 1 0 Mcnonb3oBaTb MHGOPMaLMIO, NPeacTaBAeHHYO B Tabanuax, Ha MucbMeHHbIM https://resh.edu.ru/subject/12/
AeprKalmx AaHHble, NpeacTaB AMarpammax ANs peLleHna TEKCTOBbIX 33434 M 3a4,a4 U3 peasibHoM KOHTPONb;
NeHHble B Tabavuax U Ha KU3HMK;
Anarpammax
WToro no pasgeny: 6
Paspen. 9. HarnagHaa reometpua. Purypbl B NpOCTpaHCTBE
9.1. | NpaAmoyronbHbIn 1 0 PacnosHaBaTb Ha YepTeNKax, PUCYHKax, ONUCbIBATb MMpaMuay, YCTHbIN https://resh.edu.ru/subject/12/
napannenenunes, ky6, npusma, NpuU3My, UMANHAP, KOHYC, Wap, n306pakaTtb UX OT PyKH, onpoc;
nupamuaa, KoOHyc, ULMAnHAP, MoZennpoBaTb U3 bymaru, NNacTUaMHa, NPOBONOKN U Ap. ;
wapu chepa.
9.2. N306parkeHne NpocTpaHCTBeHHbIX | 1 0 Mcnonb3oBaTb TEPMUHOIONUIO: BepLUMHA, pebpo, rpaHb, ocHoBaHue, | TectuposaHue; | https://resh.edu.ru/subject/12/
duryp. BbICOTA, PAaAMYC U AMameTp, pa3BEpTKa.;
M3yyaTb, UCNONB3YA SKCMEPUMEHT, HabloaeHWe, U3MEPEHUe,
MOAEeNMPOBaHNeE, B TOM YNC/Ie KOMNbIOTEPHOE, U ONUCHIBATL
CBOVICTBa Ha3BaHHbIX T€/l, BbIAB/IATb CXO4CTBA U PA3/INYUA: MeXAY
NUPamMUAoN U NPU3MON; MeXAY LUANHAPOM, KOHYCOM U LAapoOM.;
9.3. | Npumepbl pa3BépTok 1 0 ; YCTHbIN https://resh.edu.ru/subject/12/
MHOTOrpaHHUKOB, LMAMHAPA Co3paBaTb MOAENWN NMPOCTPAHCTBEHHbIX GUryp (13 Bymarn, onpoc;
MKOHyca. NPOBO/IOKW, NNACTUAMUHA U Ap.);
9.4. | MNpaktnyeckan pabora «Cosganue | 1 0 Co34aBaTb MOAENMN MPOCTPAHCTBEHHbIX GUryp (M3 Bymarn, Mpaktnyeckan | https://resh.edu.ru/subject/12/
mogaenei NpocTPaHCTBEHHbIX NPOBOJIOKW, NNACTUANHA U Ap.); paboTa;
buryp».
9.5. | NoHATMe 06bEma; 2 0 MN3mepATb Ha mogenax: AMHbI pé6ep MHOrorpaHHMKOB, AMameTp YCTHbIN https://resh.edu.ru/subject/12/
eAMHULbIM3MepeHUA wapa.; onpoc;
ob6béma.
9.6. | O6BEM NPAMOYrosbHOro 3 1 BbiBoauTh GopMyy 06bEMa NPAMOYroNbHOMO Napannenenuneaa.; KoHTposibHan https://resh.edu.ru/subject/12/
napannenenvnena, Bbluncaatb no popmynam: 06BvEM NPAMOYTobHOTO paboTa;

Kyba,bopmynbl o6béEMa

napannenenunega, kyba; MCNonb3oBaTb e4UHULbI U3MEPEHUS
06bEMa; BbIYMCNATD 06BEMbI TE/1, COCTaBNEHHbIX U3 Ky60B,
napansenenunesos; pelaTb 3a4a4m C peanbHbIMU AAHHbIMU;
BbiBoauTh GopMyly 06bEMa NPAMOYro/IbHOMO Napannenenvneaa.;
BblumcaaTb no dopmynam: 06bEM NPAMOYroabHOro
napannenenunega, ky6a; MCnonb3oBaTb e4UHULbI U3MEPEHNA
06bEMa; BbIYMCAATL O6BEMbBI TE/, COCTaBNEHHbIX U3 KY60B,
napansenenunesos; pewarb 3a4a4v C peasibHbIMU AaHHbIMMU;




WTtoro no pasgeny: 9
Pasaen 10. NMosTopeHue, 0606weHne, cuctemaTusauma
10.1. | MoBTOpPEHME OCHOBHbIX MOHATUI 20 1 28.04.2022 | BblYMCNATb 3HAYEHMA BbIPaXKEHWUN, COAEPKALMX HAaTypaibHble, KoHTponbHasnA https://resh.edu.ru/subject/12/
M MeToA0B KypcoB 5 un 6 31.05.2022 | uenbie, NONOKMUTENbHbIE M OTPULATENIbHbIE YNCAA, OBbIKHOBEHHbIE U | paboTa;
Knaccos 0606LeHmne, [ecATUYHble APo6u, BbINONHATL Npeobpa3oBaHUa yncen u
cUCTEMATU3aUMA 3HaHUI BbIPaXKEHWIA.;
BbI6MpaTh cnocob cpaBHEHWA YUCEN, BBIYUCIEHUI, NPUMEHATD
CBOMCTBA apUPMeETUYECKUX AENACTBUIA ANA paLMOHanM3aLmum
BbIYNCNEHUN.;
Pewatb 3a4a4m U3 peanbHOM }KMU3HWU, NPUMEHATb MaTeMaTUYECKME
3HaHWA ANA peleHnA 3a4a4 U3 Apyrux npeameTos;
Pewatb 3aaaum pasHbiMu cnocobamu, CpaBHUBATb, BbIBUPATb
cnocobbl pelweHnn 3agauu.;
OcyLecTBNATb CAMOKOHTPO/Ib BbINOIHAEMbIX A& CTBUI U
CaMoMNpoBEPKY pe3ynbTaTa BbIYNCNEHW;
WTtoro no pasgeny: 20
OBLLEE KOJIMYECTBO YACOB NO 170 9
NMPOTPAMME




TEMATUYECKOE IINIAHUPOBAHMUE 11O NPEIMETY «AJITEBPA»

7 KJIACC
Ne HaumeHoBaHue paspenos u | Koamnyecrso yacos Darta Buapbl geatenbHocTn Buabi, popmbi DNEeKTPOHHbIE
n/n | Tem nporpammbl usyyeHun KOHTpOAA (umdposble)
BCEro | KOHTPO/IbHbIEe | nNpakTMyeckune o6pasoBaTenbHble
pabotbl pabotbl pecypcbi

Pasgen 1. Yucna u BbluncneHuA. PaunoHanbHble yucna.

1.1. | NMoHATUe paunoHanbHOro 1 0 0 CncTematnsnpoBaTth M 060rawaTb 3HaHUA 06 06bIKHOBEHHbIX U AEeCATUYHbIX A4P06SAX; YCTHbI 0npoc; http://school-
yuncna collection.edu.ru

1.2. | ApudmeTtuueckue gerictema | 3 0 0 MpumeHATb pa3HoobpasHble cnocobbl U NPUEMbBI BbIYUCNEHWNA 3HAYEHWUI APOBHbIX BbIPAaXKEHWU, MucbMeHHbIN http://school-

C pauMoHanbHbIMK cofeprKalimx 0bbIKHOBEHHbIE U AleCATUYHbIE APO6U: 3aMEHATL NPU HEOBXOANMOCTU AEeCATUYHYIO KOHTPONb; collection.edu.ru
yncnamm. Ap0o6b 06bIKHOBEHHOM U 06bIKHOBEHHYIO AECATUYHOW, NPUBOAMUTL BbiparkeHue K dopme, Hanbonee /

yA06HOM AnA BbluUCAeHUI, Npeobpa3oBbiBaTh APO6HbIE BbIPAaXKEHUA HAa YMHOXEHWE U AeneHne

AECATUYHbBIX ApO6el K AeNCTBUAM C LLeSIbIMU YNCNaMK;

1.3. | CpaBHeHue, 3 1 0 CpaBHMBaTb 1 ynopaaounBaTh 4pobu, npeobpa3osbiBan Npu HEO6XOAMMOCTU AeCATUYHbIE APO6U B KoHTponbHan http://school-
ynopagouymsaHume 06bIKHOBEHHbIe, 06bIKHOBEHHbIE B AECATUYHbIE, B YAaCTHOCTU B 6ECKOHEUHYI0 AeCATUYHYIO APO6b; paborTa; collection.edu.ru
paLMOHaNbHbIX YNCeN. /

1.4. | CTeneHb Cc HaTypanbHbIM 2 1 0 MpvBOAWTb YMCNIOBbIE N BYKBEHHbIE MPUMEPDHI CTEMEHM C HAaTypasibHbIM NMOKasatenem, o6bACHAR TecTupoBaHue; http://school-
nokasarenem. 3HaYeHMWA OCHOBaHMA CTENEHWN 1 NOKa3aTeNA CTENeHW, HAXOANTb 3HAYEHUA cTeneHel Buaa an (a — collection.edu.ru

nto60e paumoHanbHOe YMCI0, N — HaTypasibHOE YUC/IO); /

1.5. PelweHne ocHOBHbIX3aga4y Ha | 5 0 0 PelwaTtb NpaKTUKO-OpUEHTUPOBAHHbIE 33434M Ha AP06M, NPOLEHTbI, NPAMYLIO U 06paTHYIO CamooueHKa ¢ http://school-
Lpobu, NPoLEeHTbI U3 NpPonopLMOHaNbHOCTU, NPONOPLUN; ucnonb3osaHue | collection.edu.ru
peanbHOM NPaKTUKK. M /

«OueHoYHoro
nncTax;

1.6. | NMpusHaku genmmocty, 3 0 0 MPUMEHATb NPU3HAKM Ae/IMMOCTU, Pa3IOKEHWUA HA MHOXUTENN HAaTypPabHbIX YNCEeN; MpakTnyeckas http://school-
pPa3NoXKeHna Ha paborTa; collection.edu.ru
MHOUTENUHATYPAIbHbIX /
yucen.

1.7. | PeanbHble 3aBUCUMOCTU. 4 0 0 MpuBoAUTL, PazbupaTh, OLEHNBATL Pa3/IMYHbIE PELEHNA, 3aMUCK PELeHN TEKCTOBBIX 3a43a4; MpakTnyeckas http://school-

paborTa; collection.edu.ru

1.8. | MpAman n obpaTtHasa 4 1 0 PacnosHaBaTb U 06BACHATL, ONUPANACh Ha onpeaeneHua, NPAMO NPONOPLUUOHaAbHble U 06paTHO KoHTposibHasn http://school-
nponopLMoHanbHOCT NPONopPLUNOHabHbIe 3aBUCUMOCTU MEXAY BEIMYMHAMMU; NPUBOAUTb NPUMEPDI STUX 3aBUCUMOCTEN U3 paborTa; collection.edu.ru
7] peanbHOro Mmpa, U3 Apyrux y4ebHbIx NpeameTos; /

Wtoro no pasgeny 25

Pasgen 2. Anreb6panueckue BbiparKeHUs.
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2.1. ByKBEHHbIE BbIpaKeHUA. 1 OBnageTb anrebpanyeckoirt TepMUHONOTMEN U CUMBOIMKOM, NPUMEHATb €€ B MpoL,ecce 0OCBOEHMA MucbMeHHbIN http://school-

y4yebHOro matepuana; KOHTPONb; collection.edu.ru

2.2. | NepemeHHsble. 1 OBnaseTb anrebpanyeckoi TEPMUHOIOTUEN U CUMBOJIMKON, MPUMEHATD €€ B MPOLLECCE OCBOEHMUA YCTHbIN onpoc; http://school-

yyebHoOro matepuana; collection.edu.ru

2.3. | Oonyctumble 3HaueHus 1 HaxoauTb 3HaueHUn ByKBEHHbIX BblPaXKeHUM NPU 3a4aHHbIX 3HAYEHUAX BYKB; BbINONHATL BblUUCAEHUA YCTHbIV onpoc; http://school-
nepemeHHbIX. no ¢opmynam; collection.edu.ru

2.4. | ®opmynsbl. 2 HaxoauTb 3HaYeHUA BYKBEHHbIX BbIPaXKEHUM NPU 3a4aHHbIX 3HaYEHUAX BYKB; BbINONHATb BbIYMCNEHUA McbMeHHbIN http://school-

no ¢opmynam; KOHTPO/Ib; collection.edu.ru

2.5. | Mpeo6paszosaHue 4 BbINOAHATL NPeobpa3oBaHUA LLeIoro BbipaskeHUsa B MHOrOUYeH NpmBeaeHemM NoAo6HbIX cnaraembix, MucbMeHHbIN http://school-
BOYKBEHHbIXBbIPAXKEHWUI, pacKpbITUeM CKOHOK; KOHTPO/b; collection.edu.ru
pacKpbITE CKOBOK 1 /
npvseaeHve NoaobHbIX
cnaraemblix.

2.6. | CsoiicTBa cTeneHu c 3 HaxoauTb 3HaYeHUs ByKBEHHbIX BbIPaXKEHUM NPU 334aHHbIX 3HaYEHUAX BYKB; BbINONHATL BbIYMCNEHUA KoHTponbHas http://school-
HaTypasbHbIM no popmynam; pabora; collection.edu.ru
noKkasaTenem. /

2.7. | MHorouneHbl. 2 BbINOAHATL NPeobpa3oBaHUA LLE0ro BblpaKeHWUsa B MHOTOYAEH NpuBeAeHMeM NoA06HbIX cnaraembix, MucbMeHHbIN http://school-

pacKkpbITUeM CKOBOK; KOHTPO/Ib; collection.edu.ru

2.8. | CnoxeHwue, Bbl4UTaHME, 5 BbINOAHATL YMHOXeEHWe 04HOY/IeHa Ha MHOFOYE€H U MHOTOY1€Ha Ha MHOTOY/IEH, MPUMEHATL GOPMY bl MucbMeHHbIN http://school-
YMHOXeHne KBagpaTa CyMMbl M KBaJpaTa pasHoOCTH; KOHTPO/b; collection.edu.ru
MHOTOY/IEHOB. /

2.9. | ®opmynbl cokpalyéHHoro 3 OcyLecTBAATbL Pa3/OXKEHNE MHOTOUY/IEHOB Ha MHOXUTE/IM NYTEM BblHECEHMSA 3a CKOOKM 06Lero TecTupoBaHue; http://school-
YMHOKeHUA. MHOXKUTeNs, NpuMeHeHWsa GopMy bl Pa3HOCTU KBALPATOB, GOPMY/ COKPALLEHHOTO YMHOXKEHUS; collection.edu.ru

2.10. | PasnoxkeHune 5 MpumeHATb NpeobpazoBaHMe MHOTOUYNEHOB A/1A PeLLeHUA PAa3/IYHbIX 33434 U3 MaTEMATUKU, CMEKHbIX KoHTponbHas http://school-
MHOTOY/IeHOBHa npeaMeToB, U3 peanbHOM NPaKTUKK; pabora; collection.edu.ru
MHOXUTtenn /

WTtoro no pasaeny 27

Pa3gen 3.YpaBHeHUA 1 HepaBeHCTBa.

3.1. | YpaBHeHue, npasuna 2 PelaTb AnHeltHOe ypaBHEHMWeE C OAHOM NepeMeHHOM, NPUMEHAA NpaBuia nepexoaa oT UCXOAHOTO MucbMeHHbI http://school-

npeobpasoBaHus
YypaBHeHMWA, PaBHOCUNIbHOCTb

YPaBHEHWN.

ypaBHeEHUsA K paBHOCUAbHOMY emy Bosiee NpocToro BMAa;

KOHTPOAb;

collection.edu.ru

/



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

3.2. | NlnHeliHoe ypaBHeHMne 2 PelaTb NnHeltHOe ypaBHEHMWeE C OHOM NepeMeHHOM, NPUMEHAA NpaBu/ia nepexoaa oT UCXOAHOTO McbMeHHbIN http://school-
COAHOM NepemMeHHoM, ypaBHEHUSA K paBHOCUIbHOMY emy 6osiee NPOCTOro BUAA; KOHTPO/b; collection.edu.ru
pelleHne NUHENRHbIX /
ypaBHEHUN.

3.3. | PeweHnesapauc 5 CocTaBnATbL M pellaTb ypaBHEHUE UK CUCTEMY YPaBHEHWI MO YCI0BMIO 3a4a4UN, UHTEPNPEeTMPOBaTh B TectupoBaHue; MpeseHTauua
NOMOLLbIOYPABHEHWIA. COOTBETCTBMM C KOHTEKCTOM 3a4a4M NOYYEHHbII pe3ynbTar;

3.4. | /InHeitHOe ypaBHeHMe C 2 Moabupatb NpMMepbl Nap YMcen, ABAAIOLLMXCA PelleHNeM IMHENHOro ypaBHEHUA C ABYMA KoHTponbHas npeseHTauuma
ABYMA NepeMeHHbIMU U nepemeHHbIMU; paborta;
erorpaduk.

3.5. | Cuctema ABYX IMHEMHbIX 4 HaxoAunTb peLueHne cuctemMbl ABYX IMHEWHBIX YPAaBHEHWIA C ABYMA NEPEMEHHbIMU; MUcbMeHHBbI http://school-
ypaBHeHUl ¢ ABymsa KOHTPO/b; collection.edu.ru
nepemeHHbIMU. /

3.6. | PeweHune cuctemypasHeHuii | 5 CocTaBnATb U pellaTb ypaBHEHWE N CUCTEMY YPaBHEHWI MO YCI0BMIO 3a4a4N, UHTEPNPEeTMPOBaTh B MnUcbMeHHbI http://school-
cnocobom noACcTaHOBKM U COOTBETCTBMM C KOHTEKCTOM 3a4a4M NOJYYEHHbI pe3ynbTar; KOHTPONb; collection.edu.ru
cnocobom cnoxeHus /

WToro no pasgeny: 20

Paspgen 4. KoopauHaTtbl U rpadpukn. DyHKLuUM.

4.1. | KoopamHaTa TOUKM Ha 1 M306parkaTb Ha KOOPAWHATHON NPAMOI TOUYKM, COOTBETCTBYIOLLME 3aAaHHbIM KOOPAUHATAM, Ny4Kn MpakTuyeckan http://school-
nNpPAMOW. OTpe3KMu, UHTepPBa/Ibl; 3aNUCbIBaTb UX Ha anrebpanyeckom sasbike; pabora; collection.edu.ru

4.2. Yucnosble NPOMEKYTKU. 2 M306parkaTb Ha KOOPAMHATHOW NPAMOWN TOYKM, COOTBETCTBYHOLLME 33AaHHbIM KOOPAMHATAM, 1y4un MpakTnyeckas http://school-

OTpe3KMW, UHTEpPBa/Ibl; 3aNnCbIBaTb UX Ha anrebpanyeckom s3bike; pabora; collection.edu.ru

4.3. | PaccTosHue mexay ABymA 2 M306parkaTb Ha KOOPAMHATHOMN NPAMOM TOYKM, COOTBETCTBYIOLLME 3a4aHHbIM KOOPAUHATAM, N1y4n M1UcbMeHHbI http://school-
TOYKaMW KOOpAMHATHOM OTpe3Ku, MHTepBasibl; 3aNUCbIBaTb UX Ha anrebpanyeckom Asbike; KOHTPONb; collection.edu.ru
npAMOoi. /

4.4. | NpamoyronbHasa cuctema 2 OTmeyaTb B KOOPAMHATHOM NAOCKOCTU TOUYKM NO 334aHHbIM KOOPAMHATAM; CTPOUTb rpadunkm MpakTnyeckas http://school-
KOOPAMHAT Ha NIOCKOCTU. HECNIOXHbIX 3aBUCMMOCTEN, 3a4aHHbIX OpMynamu, B TOM YMCae C MOMOLLbIO LM poBbIX NabopaTopuii; paborta; collection.edu.ru

4.5. | Npumepsbl rpaduKos, 4 MpUMeHATb, U3yyaTb NPenMyLLECTBa, UHTEPNPETUPOBATL FpaduUecKkunii cnocob npeacTaBaeHUA U YCTHbI onpoc; http://school-
3afaHHbIX bopmyna aHanM3a pa3Ho06Pa3HOM KU3HEHHON MHPOPMaLUK; collection.edu.ru
MU. /

4.6. | YteHue rpaduKoB peanbHbix | 2 OcBavBaTb NoHATUE GYHKLMK, OBNaAeBaTb GYHKLIMOHANBHOW TEPMUHONOTUEN; YCTHbIW onpoc; http://school-
3aBMCUMOCTEN. collection.edu.ru

4.7. | NoHATME PyHKLMU. 1 OcBauBaTb NOHATUE PYHKLUK, OBNageBaTb PYHKLMOHANBbHOW TEPMUHONOTUEN; McbMeHHbIN http://school-

KOHTPO/b;

collection.edu.ru

/
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4.8. | TpaduK dyHKUMMN. 1 0 0 OcBaunBaTb NOHATHE GYHKLUUK, OBNageBaTb PYHKLMOHANbHOW TEPMUHONOTUEN; TecTupoBaHue; http://school-
collection.edu.ru
/
4.9. | CsoWctBa GyHKUMNA. 2 0 0 OcBanBatb NoHATUE GYHKLMU, OBNaaeBaTb QYHKLMOHANbHOMU TEPMUHONOTUEN; McbMeHHbIN http://school-
KOHTPO/b; collection.edu.ru
/
4.10. | NuHeiHan dyHKUMA. 2 0 0 Pacno3sHaBaTb IMHENHY0 GYyHKLMIO Y = kx + b, onucbiBaTb €€ CBOMCTBA B 3aBUCMMOCTM OT 3HaYEHUI McbMeHHbIN http://school-
koadduumeHTos k u b; KOHTPO/b; collection.edu.ru
/
4.11. | NoctpoeHue rpaduka 2 0 1 CTpouTb rpaduKn TNHERHOM GYHKUMK, GYHKLMMY = | X |; MpakTuyeckas http://school-
NVHENHOM GYHKUUM. pabora; collection.edu.ru
/
4.12. | TpaduK dyHKumMmy =1x | 3 1 0 CTpouTb rpadmKu NUHENHOM GYHKLUUKN, DYHKUMNY = | X |; KoHTponbHana http://school-
pabora; collection.edu.ru
/

NToro no pasgeny: 24

Paspen 5.MosTopeHue 1 0606w eHne.

5.1. | MoBTopeHWe OCHOBHbIX 6 1 0 BbI6MpaTh, NPUMEHATL OLLEeHNBaTb CNOCO6bI CPAaBHEHMUSA YMUCEN, BbIYUCIEHWIA, Npeobpa3oBaHmuii KoHTponbHas http://school-
NOHATUW U MeToA0B Kypca 7 BbIPAXKEHWI, peLeHNA ypaBHEHUI; pabora; collection.edu.ru
Knacca, 0606LieHne sHaHn /

WTtoro no pasgeny: 6

OBLULEE KOJTMYECTBO YACOBIMO 102 10 0

NMPOTPAMME

8 KJIACC
Ne HaumeHoBaHue paspgenos | Koanyectso 4yacos Aara Buabl aeAatenbHOCTU Buabl, popmbi INEKTPOHHbIe
n/ U TemM nporpammol nsyyeHmsa KOHTpONs (undposbie)
BCEro | KOHTPO/bHbIE | MPaKTUYECKU
n obpasoBaTtenbHble
pab6ortbl e pabortbl
pecypcbl

Pasaen 1. Yucna u BbiuucneHums. Ki

BagpaTHble KOPHU

1.1. | KeagpaThbiii KopeHb us 1 -dbopMynMpoBaTb ONpeaeneHe KBapaTHOrO KOPHA U3 Ynucna, apudMeTUYECKOro KBapaTHOroYCTHbIN onpoc; https://resh.edu.ru/subje
ancna. KOPHS.; McbMeHHbIN ct/lesson/1551/start
-MpUMeHATb OMepaumio U3BJEYEHWUA KBAAPATHOTO KOPHA M3 4YMCAa, WUCNOAb3ya MPUKOHTPOD;
HeobX0AMMOCTM KaNbKynATop.;
- OueHMBaTb KBaZpaTHble KOPHU LeIbIMU YUCNAaMU U AECATUYHBIMU Apobamu.;
-CpaBHMBaTb M YyNopaA04MBaTbH PaLMOHa/bHbIE U MPPALMOHANbHbIE YMCAA, 3aMUCaHHble ¢
NOMOLLLbIO KBaZPATHbIX KOPHEN.;
MccnepoBsatb
1.2. | NoHatne o6 1

nppaumoHaabHOM Yucne.
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-MpUMeHATb OMepaumio UM3BJEYEHWUA KBAAPaTHOrO KOPHA M3 4MCia, WUCNoab3ya npw

IYCTHbIV onpoc;

https://resh.edu.ru/subje

1.3. | QecAaTnuHble NpubankeHus 1 6 . |
MPPALMOHANBHBIX YMCEN. HeobX0AMMOCTM KasbKyaATOp.; NMUcbMeHHbIN ct/lesson/7239/start/249

KOHTPO/b; 106/

14. | Devicreutenshbie uncna. 1 -CpaBHMBaTb U ynopﬂp,oqmsani paumMoHanbHble M UPPaLMOHANbHbIe YACAA, 3aNUCaHHbIe C IYcTHBIV onp(zc; https://www.yaklass.ru/p
NOMOLLLbIO KBAAPATHbIX KOPHEN. McbMeHHbIN /algebra/8-

KOHTPO/b; klass/deistvitelnye-chisla-
9092/priblizhennye-
znacheniia-po-
nedostatku-po-izbytku-
12434/re-36e4e485-
bb64-4eb4-b4ac-
I£)4601b9b5961

15. | Cpasmenme 1 -CpaBHMBaTb M yNopAA0YMBaATL PaLMOHabHbIE U MPPALLMOHAIbHbIE YACAA, 3aNUCaHHbIe C IYcTHBIV onpoc; https://resh.edu.ru/subje
AEHCTBUTENbHbIX umcen. NOMOLLbIO KBaAPATHBIX KOPHEN. MUCbMeHHbIN ct/lesson/4730/start/149

KOHTPO/b; 073/

16. | Apudmernueckmit 2 -®opmynmpoBaTb onpeaeneHne KBaApaTHOro KOPHA U3 Yncna, apubMeTUYecKoro KBaapaTHOrOYCTHbIN onp(zc; https://resh.edu.ru/subje
KBAAPATHDIN KOPEHD. KOpHSA.; MUCbMeHHbIN ct/lesson/7239/start/249

KOHTPO/b; 106/

1.7. | YpasHenue suaax2 = a. 2 -®opmynnpoBaTb onpeaeneHne KBagpaTHOro KOPHA U3 YNCNa, apuPMETUYECKOTO KBALPATHOIOlYCTHbIM onpc:c; https://resh.edu.ru/subje
KOpHA.; MucbMmeHHbIN ct/lesson/1551/start/

KOHTPO/Ib;

18. | Ceoitcrea apudmernueckmx 2 -®opmynnpoBaTh onpeaeneHne KBagpaTHOro KOPHA U3 YNCNA, apuOMETUYECKOTO KBagPaTHOrOlYCTHbIM ONpoc; httlps://resh.edu.ru/suble
~ . 1
KBAZPATHbIX KOPHEIA. KOpHA.; MucbMmeHHbIN ct/lesson/1973/start/
KOHTPO/b;
19. | Npeo6pazosatme 3 -MpUMeHATb OMepauuio M3B/MEYEHUA KBAAPATHOTO KOPHA W3 4YuCAa, MCMONb3ys NpW[YCTHbIN onpoc; https://resh.edu.ru/subje
, y "
UMCIIOBBIX BbIPAKEHMUH, CO HEeOBX0AMMOCTU KaNbKyNATOP.; MUCcbMeHHbIN ct/lesson/2915/start/
Aeprawmx KBagpaTHble KOHTPO/Tb;
KOpPHM
Wtoro no pasgeny 15

Paspgen 2. Yucna v BblumucneHns. CteneHnb c Lenbim NoKasartenem

2.1.| Crenens cuenbim 1 dopmynnpoBaTb onpeseneHne CTeNEHM C Lie/ibiIM NoKasaTesnem.; IYcTHBIV onpoc; https://resh.edu.ru/subje
e noKa3aTenem. -CpaBHMBaTb YMCNA U BEIMYUHDI, 3aNMCaHHbIe C UCNO/Ib30BaHMeMm cTenexun 10.; MUcbMeHHbIN ct/lesson/7242/start/303
-Ucnonb3osaTb POpMynMpPOBaTh, 3aNUCbIBaTb B CUMBOIMYECKON GOPME M UANOCTPUPOBATHKOHTPOb; 316/
npvMMepamu CBOWMCTBA CTENEHMU C LLe/IbIM NOKa3aTesnem.; https://resh.edu.ru/subje
ct/lesson/2576/start/
2 9| cranaaptHan sanucs uncna. 1 -MpepcTaBnATb 3anNncb 60NbWKX U MasbIX YUCEN B CTAHAAPTHOM BUAE.; IYcTHBIV onpc:c; https://www.yaklass.ru/p
te McbMeHHbIN /algebra/8-

KOHTPO/b; klass/deistvitelnye-chisla-
9092/standartnyi-vid-
polozhitelnogo-chisla-
12462/re-b1704c5¢-20f2-
4362-aea4-97271b5124ec

2.3. | Pasmepbi obvexTos 1 3anucb YnceN B CTaHAAPTHOM BUAE AN1A BblPAKEHUA pPasmMepoB OBBLEKTOB, ANUTENbHOCTUYCTHbBIV ONpoc; https://resh.edu.ru/subje

OKpy’KatoLero mnpa
(oTanemeHTapHbIX

MPOLLECCOB B OKPYXKAIOLLEM MUPE.;

MucbMeHHbIN
KOHTPO/b;

ct/lesson/4761/conspect/|

132475/
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YyacTuu, o
KOCMUYECKUX
06beKToB),
OJINTENBHOCTD
npowueccos B
OKpY»KaloLWem mupe.

2.4. | CsolictBa cTeneHuc u,enbw\3
rokasartesnem

-MpumeHnATb CBOICTBA CTeneHun AnA Npeobpa3oBaHMA BbIPaXKEHW, coaepiKalumx cTeneHmn dYCTHbIN onpoc;

Le/ibIM NoKa3aTesiem.;

McbMeHHbIN

-BbINONHATL AEMCTBMA C YMCNaMM, 3aMMCaHHBIMK B CTaHAAPTHOM BUAEe (YMHOXKEHMWE, AeNeHne, |[KOHTPOIb;

BO3BEAEHME B CTENEHD);

https://resh.edu.ru/subje

ct/lesson/2576/start/

Wtoro no pasgeny 7

Paspen 3. Anrebpanueckue BbipaxkeHua. KBagpaTtHblii TpéxuneH

3.1. | KeagpatHbiit Tpéxanen. 2 -Pacno3sHaBaTb KBaApaTHbIV TPEXUEH, YCTAaHABANBATL BO3MOXHOCTb €ro Pa3fioXeHua Ha  [YCTHbIR onpcic, https://resh.edu.ru/subje
MHOXUTENN.; McbMeHHbIN ct/lesson/1557/start/
-PacknagpiBaTb Ha MHOXWUTENW KBAAPaTHbIN TPEXYNEH C HEOTPULATEIbHLIM KOHTPO/b;
OVNCKPUMUHAHTOM;
3.2. | Pasnowenve ksagpatHoro -Pacno3sHaBaTtb KBaZpaTHbIM TPEXYIEH, YCTaHABNMBATb BO3MOXHOCTb €ro Pas/ioXKeHuA Ha ?’]CTHbIVI onpgc, httlps.//reslt;.;;ju.:u/tsubm
TPEXUNEHA Ha MHOXMTENN MHOXUTENN.; o NCbMEHHbIN ct/lesson/ [start/
-PacknagbiBaTb HA MHOXWUTENM KBAAPATHbIA TPEXUYNEH C HEOTPULATENbHBIM KOHTPO/b;
|[AMCKPUMUMHAHTOM
Wtoro no pasgeny 5

Pasgen 4. Anrebpanueckue BbipaxkeHua. Anrebpanueckas gpobb

4.1. | Anre6pandeckas apobe. 2 -3anucbiBaTb anrebpanyeckne BblpaXKeHus.; YCTHbIN onpoc; https://resh.edu.ru/subje
-BbINONHATL YMCNOBbIE NOACTAHOBKM U BbIMUCAATL 3HaUYeHME 4P06U, B TOM YMcae C NoMoLLbio[TMCbMEHHBbI ct/lesson/7267/start/248
KanbKynaTopa.; KOHTPOb; 1126/
BbINONHATL AeicTBUA € anrebpanyeckumm gpobsamu.;
-MpumeHATb Npeobpa3oBaHmA BbIPAKEHU ANA pelleHns 3a4ay.;
-BbipaskaTb nepemeHHble 13 GopmyAn (GU3NUECKUX TEOMETPUYECKMX, OMMUCHIBAIOLLMX BbITOBbIE
cUTYaLumn).;

4.2. | Donyctumsle sHaueHus 2 -HaxoauTb 06nacTb onpeaeneHnsa PaumoHaabHOIo BbipaXKeHus.; IYcTHbIM onpoc; https://resh.edu.ru/subje
NEPEMEHHbIX, BXOAALLMX B McbMeHHbIN ct/lesson/2907/start/
anrebpanyeckue KOHTPO/Tb;

BbIPaXKEHUA.
4.3. | OcHoBHOE CBOVCTBO 2 dopmMmynmMpoBaTb OCHOBHOE CBOWMCTBO anrebpanyeckor gpobu M npumeHATb ero ANsYCTHbIV onpoc; https://resh.edu.ru/subje
anre6panieckoit Apo6u. npeobpasosaHua gpobeit.; MMCbMeHHbIN ct/lesson/1549/start/
KOHTPO/b;
4.4. | Corpawenne apobeii. 2 -MpumeHATb Npeobpa3oBaHMA BbIPAXKEHMW A1 PelleHns 3a4ay.; IYcTHbIN onpoc; https://resh.edu.ru/subje
McbMeHHbIN ct/lesson/1549/start/
KOHTpOIb;

45. | Cnowenne, sblunTanme, 3 -3anucbiBaTb anrebpanyeckue BblparkeHus.; IYcTHBIV onpoc; https://resh.edu.ru/subje
YMHOMKEHWE U feneHme -BbINOAHATL YUCNOBbLIE MOACTAHOBKM M BbIMUCAATL 3HaYEHME Apo6YM, B TOM YnC/e C MOMOLLbHO|TMCbMEHHbI ct/lesson/1231/
anrebpanyeckmx gpobei. KanbKynATopa.; KOHTPOb; https://resh.edu.ru/subje

BbINONHATL AeNcTBUA C anrebpanyeckumm Apobamu.; ct/lesson/1331/
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-MpumeHATL NpeobpasoBaHNA BbIPAXKEHWUI ANA pelleHus 3aau.;

-BbipakaTb nepemeHHble U3 popMyn (PU3NYECKMX FEOMETPUYECKMX, OMUCHIBAIOLLMX
6bITOBbIE CUTYaLMK)

-3anucbiBaTb anre6pamqecme Bblpa*KeHuA.;

IYcTHBIV onpoc;

https://resh.edu.ru/subje

4.6. | NpeobpasosaHue 3 .
BLIPAKEHHIA, COAePKALLAX -BbINONHATL YNCNOBbIE MOACTAHOBKM U BbIMUCIATL 3HaYeHMe 4Po6K, B TOM YKMC/Ie C NOMOLLbO[TMCbMEHHbI ct/lesson/1209/
anrebpanyeckue opobu. Ka“bKV“”TOPa-:v KOHTPO/Ib;
BbInonHATL AeiicTumA ¢ anrebpanyeckumu apobamu.;
-MpumeHATb NpeobpasoBaHMA BbIPaXKEHU AN peleHns 3aaay.;
-BblpaxaTb nepemeHHble U3 popmyn (GU3NYECKUX TEOMETPUYECKMX, ONUCHIBAOLLUX
6bITOBbIE CUTYyaLMK)
WTtoro no pasgeny 15

Pa3spen 5. YpasHeHuA u HepaBeHcTBa. KBagpaTtHble ypaBHe

HUA

-Pacno3sHaBaTtb KBaApaTHble YpaBHEHMUA.;

IYcTHBIV onpoc;

https://www.yaklass.ru/p

5.1. | KBagpaTHoe ypaBHeHuMe. 2
-MpoBoauTb NpocTelilme nccnefoBaHUA KBaapPaTHbIX YpaBHEHUIA.; McbMeHHbIN algebra/8-
-Pewatb ypaBHeHUA, CBOAALLMECA K KBagPaTHbIM, C MOMOLLbI0 NPeobpa3oBaHUii U 3aMeHONIKOHTPOb; klass/kvadratnye-
nepemeHHom.; uravneniia-11021
-HabntopaTe M aHanM3MpoBaTb CBA3b MEXAY KOPHAMMU U KO3IdPULMEHTamMKU KBagpaTHOro| https://resh.edu.ru/subje
ypaBHeHuA.; ct/lesson/1976/start/
-3HaKOMUTbLCA C UCTOPUEN pa3BUTUA anrebpbi;

5 2. | Henonkoe ksagpatHoe 2 -Pewatb KBagpaTHble YpPaBHEHUA - MOJIHbIE W HEMOHbIE.; IYcTHBIV onpoc; https://resh.edu.ru/subje

| ypasHeHme. MucbMeHHbIi ct/lesson/1976/start/
KOHTPOIb;
5.3. | ®opmyna kopHeii 2 -3anucbiBaTb GOpMyNy KOpHEl KBagpaTHOro ypaBHEHUS; IYcTHBIV onpoc; https://resh.edu.ru/subje
KBaZpaTHOrO ypaBHEHNS. McbMeHHbIN ct/lesson/3137/start/
KOHTPOIb;
5 4. | Teopema Buera. 2 dopmynunposaTtb Teopemy BueTa, a Takke 0bpaTHYIO TeopemMy, NPUMEHATb 3TU Teopem ANAYCTHbIN onpoc; https://resh.edu.ru/subje
o pelleHuna 3agad.; McbMeHHbIN ct/lesson/1552/start/
KOHTPO/Ib;

5 5. | Pewenue ypasHenmii, 2 -PewaTb ypaBHEHNA, CBOAALLMECA K KBAAPATHbIM, C MOMOLLbI0 NPeobpasoBaHuUii U 3ameHOM|YCTHbIN onpoc; https://resh.edu.ru/subje
CBOAALLMXCA K nepemeHHo.; MUCbMeHHbIN lct/lesson/1978/start/
KBaJPaTHbIM. KOHTPO/b;

5 6. | Npocreiiwme apo6Ho- 2 -PewaTtb KBaApaTHbIE YPABHEHUA - MONHbIE U HEMOHbIE.; -PewaTb ypaBHeHUA, cBoAALMecA|YCTHbIN onpoc; https://resh.edu.ru/subje
PaLMOHaNbHbIE YpPaBHEHMSA. K KBagpaTHbIM, C MOMOLLbI0 NPeobpa3oBaHnii U 3aMeHO NepemMeHHON. MCcbMeHHbIN ct/lesson/1978/main/

KOHTPO/Ib;

5.7. | PeweHue TekcToBbIxX 3aga4 | 2 -Pewwatb TekcToBbIE 334a4M anrebpanyecknm cnocobom: NnepexomuTb OT CIOBECHOW YeThbiit onp(zc; https://resh.edu.ru/sub]e
C NOMOLLbIO KBAaAPATHbIX $opmynMpoBKM yCnoBUA 3a4a4mM K anrebpanyeckoit mogenu nyTém coctaBieHns MncomeHHbI ct/lesson/1977/main/
ypaBHeHwi ypaBHEHWA; pelaTb COCTaB/IeHHOE YpaBHEHWe,; MHTePNPeTUpPOoBaTb pesyabTaT KOHTPO/Ib;

WTtoro no pasgeny: 15

Paspgen 6. YpaBHeHUA U HepaBeHCTBa. CUCTEMbI ypaBHEHUIA

6.1.

JluHeiHOe ypaBHeHwWe C
OBYMA NepemeHHbIMU, ero
rpaduk, npumepbl

2

-PacnosHaBaTb MHENHbIE YPaBHEHUA C ABYMA NepeMEeHHbIMMU.;
-CTpouTb rpadmKn IMHENHBIX YPaBHEHWI, B TOM YMC/Ie UCMONb3YA LMdpoBble pecypcsbl.;
-Pa3nunuath napannenbHble U NepecekatoLnecs Npamble No Ux ypaBHEHUAM.;

IYcTHBIV onpoc;
MCcbMeHHbIN
KOHTPO/Ib;

https://www.yaklass.ru/p

algebra/7-

klass/lineinaia-funktciia-y-



https://resh.edu.ru/subject/lesson/1209/
https://resh.edu.ru/subject/lesson/1209/
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1977/main/
https://resh.edu.ru/subject/lesson/1977/main/
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7

peleHunn ypaBHeHul B
LesibIX Yncnax.

kx-m-9165/lineinoe-
uravnenie-ax-by-c-0-
grafik-lineinogo-
uravneniia-12118/re-
e96¢f76b-db28-4db6-
84ec-532120d161d7

IYcTHBIV onpoc;

https://www.yaklass.ru/p

6.2. | PeweHne cuctem apyx 2 -Pewwatb cucTembl ABYX IMHENHbIX YPaBHEHUI C ABYMA NePeMEHHbIMM NOACTaHOBKOW 1 -

JIMHENHBIX YPaBHEHUI C CNOKEHMEM.; MMcbMeHHbIN algebra/7-

ABYMSA NepemeHHbIMU. KOHTPOb; klass/reshenie-sistem-
lineinykh-uravnenii-s-
dvumia-peremennymi-
10998

6.3. | Npumepb! pewwerns cucrem| 2 -Pewatb npocTeiwmne cncTembl, B KOTOPbIX O4HO U3 YPaBHEHWUI He ABNAETCA IMHeRHbIM.;  [YCTHbIV onpoc; https://skysmart.ru/articl
HenMHEeNHbIX ypaBHEHW ¢ MUCbMEHHbIN @‘s/mathematic/“reshenie-
[BYMA NepemeHHbIMM. KOHTPO/Ib; sistem-uravneni

6.4. | Tpadunyeckas 2 -MpuBoAUTL rpadUUECcKyI0 MHTEPNPETALMIO PELIEHWA YPaBHEHUA C ABYMA NepemeHHbIMU U eTHbiif onpczc; https://resh.edu.ru/sub]e
MHTepnpeTauua ypasHeHus CMCTEM YpPaBHEHMI C ABYMA NEePeMEHHbIMM nV'CbMeH".'b'” ct/lesson/2740/main/

C ABYMA NepeMeHHbIMU 1 KOHTPO/Ib;

cuCTeM ypaBHeHU ¢ AByMA

nepemeHHbIMU.

6.5. | PelweHne TekcToBbIX 33434 | 4 PelwaTh TEKCTOBbIE 334341 C MOMOLLBIO CUCTEM YPaBHEHMIA. [YeTHeii onpoc; https://www.yaklass.ru/p
C MOMOLLbIO CUCTEM MUcbMeHHbIN algebra/9-klass/sistemy-
ypaBHeHui KOHTPO/b; uravnenii-ravnosilnye-

loreobrazovaniia-
9129/ispolzovanie-
sistem-ratcionalnykh-
uravnenii-dlia-resheniia-
zadach-12394

WTtoro no pasgeny: 13

Paspen 7. YpaBHeHUA u HepaBeHcTBa. HepaBeHcTBa

7.1. | Yvcnosble HepaBeHCcTBan | 2 —d)opmynumpo [YETHbIA onpczc;
VX CBOCTBA. BaTb CBOWCTBA qmcnosblxrlepaserTB, MANKOCTPUPO MUCbMeHHbIN
BaTb MX HA KOOPAMHATHOM NPAMOM, AOKa3bIBaTb anrebpanyecku. KOHTPO/b;
-MpMMeHATb CBOMCTBA HEPABEHCTB B XOA4€ PeLleHunn 3a4auy.; https://resh.edu.ru/subje
ct/lesson/1983/start/
7.2. | Hepasencrso c oaHoit 2 -Pewatb nl/lljeMHbIe TepaBeHCTBa C OZHOW NepemeHHOM, 306pakaTb peleHne HepaBeHCTBa|YCTHbI onp(zc; '
HepEMEHHON. Ha YMCNOBON NPAMOIA.; MUcbMeHHbIN https://resh.edu.ru/subje
KOHTPO/Ib; ct/lesson/2578/start/
73. | Nuneitnbie nepasencrsac | 2 -PeLwaTb cMCTEMbI IMHENHbIX HEPABEHCTB, M306paskaTb pelleHne CUCTEMbI HEPABEHCTB Ha  [YcTHBIN onpoc; https://resh.edu.ru/subje

OAHOM NepeMeHHOM 1 nx
peleHue.

uncnoBol NpAMON;

MCcbMeHHbIN
KOHTPO/Ib;

ct/lesson/2578/main/

https://www.yaklass.ru/p

algebra/8-

klass/neravenstva-

11023 /kak-reshat-

lineinoe-neravenstvo-



https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
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https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1983%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1983%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F2578%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F2578%2Fstart%2F&cc_key=
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78

9126/re-c241b822-1d16-
4bb7-acaf-a40ada91df78

CDOpMyJ'IVIpOBaTb CBOMCTBA YMCNOBbIX HepaBeHCTB, UNNKCTPUPOBATb UX Ha KOOp,ﬂ,VIHaTHOl‘/‘I

IYcTHBIV onpoc;

7.4. | Cuctembl NMHENHbIX 2
HEPABEHCTB C OAHOI npamon, p,OKasbl?aTb anrebpanyecku. McbMeHHbIN
NEepeMEHHOM 1 UX -MpUMeHATb CBOINCTBA HEPABEHCTB B XO4€ pelleHus 3a4a4.; KOHTPO/Ib;
pelieHme. -PewwaTb AMHENHbIE HEPaBEHCTBA C OAHOM NepemMeHHOM, 306pakaTb pelleHne HepaBeHCTBa
Ha YMCNOBOMN NPAMOIA.; https://resh.edu.ru/subje
ct/lesson/1987/start/
7.5. | N306pakeHue peLueHus 3 -PewaTtb cMCTEMbI IMHENHbIX HEPABEHCTB, M306paKaTb peLeHne CUCTEMbI HEPABEHCTB Ha YerHeli onpcic; https://www.yaklass.ru/p
JIMHENHOTO HepaBeHCTBa U 4MCN0BOMN NPAMON; MncomeHHbIA /algebra/8-
UX CUCTEM Ha YMCIIOBOM KOHTPO/Ib; klass/neravenstva-
NpAMOVA 11023/metody-resheniia-
kvadratnykh-neravenstv-
9127/re-1b338e16-81dc-
4107-affb-41864dc6c6e0
WToro no pasgeny: 12

Pasaen 8. PyHKUUU. OCHOBHbIE NOHATUA

-Ucnonb3oBaTtb PYHKLMOHANBbHYIO TEPMUHONOTUIO U CUMBOJIUKY;

YcTHBIN onpoc;

https://resh.edu.ru/subje

8.1. | MoHAaTMe PyHKuMMN. 1
-BbluMcnaTb 3HaUeHUA GyHKLUMIA, 3a4aHHbIX dopmynamm (Npy HeobXoAMMOCTM UCNONb30BATHITMCbMEHHbIN ct/lesson/3139/start/
KaNbKyNATOP); COCTaBAATb TabAULbI 3HAUEHUI GYHKLMK; KOHTpOAb;
-CTpPOUTb N0 TOYKam rpaduKku GyHKLMiA;
-OnucbIBaTh CBOMCTBA GYHKLMM Ha OCHOBE eé rpaduyeckoro npeacTaBneHns;
-Ucnonb3oBatb GpYHKLMOHANBHYIO TEPMUHONOTUIO U CUMBOJIUKY;
-UccnepoBaTb Npumepbl rpadrKoB, OTPAXKAIOLLMX PeasibHble NPOLLECChl U ABNEHUS;
-MpuBOAUTbL NPUMEPBI NPOLLECCOB M ABNEHWI C 3a4aHHbIMU CBOMCTBAMU;
-Ucnonb3oBaTb KOMMNbIOTEPHbIE NPOrPaMMbl 418 NOCTPOEHUA rPAadUKOB GYHKLMI U U3ydeHunA
WX CBOWCTB;

8.2. | O6nactb onpeseneHus n 1 --OnpegenaTb 061acTb onpeaeneHns U MHOMKeCTBO 3HaYeHU GyHKUUN. YcTHeId onpoc; https://nsportal.ru/shkol
MHOYKECTBO 3HaYeHU MUCbMEHHbI a/algebra/library/2013/1
yHKLMM. KOHTpOIb; 0/2.?,/grafiki»realnoy—

zavisimo

83. | Cnoco6bi 3aparua 1 M3yumTh cnocoBbl 3aaaHus dyHKLMIA. YCTHBbI onpoc; https://nspf)rtaI.ru/shkol
BYHKLMIA. MUCbMeHHbIN a/algebra/library/2013/1

KOHTPOAb; 0/23/grafiki-realnoy-
zavisimosti

8.4. | Fpaduk GpyHKUMM. 1 -Mcnonb3oBaTtb KOMNbIOTEPHbIE NPOTrPAMMbl A/1A NOCTPOEHUA rPadUKOB GYHKLUUI U YeThbiit onp(zc; https://resh.edu.ru/subje

U3yYeHWUs UX CBOMCTB; MncemeHHbIi ct/lesson/1966/start/
KOHTPOAb;
8.5. | Csoiictsa dyHKLMH, nx 1 -Uccneposatb npumepsbl rpaduKos, OTPaKaIOUIUX PeanbHble NPOLECCH U AB/IEHNA; YCTHBI onpog; https://resh.edu.ru/subje
oTobparkeHue Ha rpaduke -MpnBOAUTL NPUMEpPHI MPOLLECCOB U ABMEHWI C 33 aHHbIMW CBOMCTBAMU; MCbMeHHbIN ct/lesson/2909/start/
-Mcnonb3oBaTb KOMNbIOTEPHbIE NPOrPaMMbl 418 NOCTPOEHUA rpadUKoB GYHKLUUI U KOHTPOb;
M3YyYeHWUA UX CBOMUCTB;
Wtoro no pasgeny: 5

Pasgen 9.dyHKuMK. Ynucnosble GpyHKUUN
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-HaxoguTb ¢ nomolubto rpaduka GyHKLUM 3HAYEHWNE OLHOM U3 PACCMATPUBAEMBIX BEMUYUHIYCTHbIM ONpoCc;

|https://nsportaI.ru/shkol

9.1. | YteHune n noctpoeHune 1 L o |_ -

rpaduKoB GpyHKLMIA. N0 3HaYeHWo Apyrow.; MUcbMeHHbIM a/algebra./ll.brary/2013/1
KOHTPONb; 0/23/grafiki-realnoy-
zavisimosti

9.2. [ Npumepsbl rpadukos 1 -B HECIOXKHbIX CNyyanx BbipaxaTb ¢OPMYI10M 3aBUCUMOCTb MEXAY BeIMYNHAMW.; 5 YcTHBIN onptzc; https://resh.edu.ru/subje
GYHKLMIA, OTparKaroLLmx -OnucbIBaTb XapakTep M3MeHEHUA OAHOM BEIMYMHBI B 3aBUCUMOCTU OT USMEHEHUA APYroii.; [MTUCbMEHHbIN ct/lesson/1966/start/
peanbHble NpoLecchbl. KOHTpONb;

9.3. | dyHKUMK, onucbIBaOLLINE 1 -Ucnonb3osaTb ¢vyHKU,l:iJOHaanO—rpad)MHECKlje npeacraBneHvMa  AnA  peweHua  UYCTHbIM onpczc; https://resh.edu.ru/subje
NPAMYIO 1 06paTHYIO nccnefoBaHNA ypaBHEHUI U CUCTEM YPaBHEHWUIA.; MUCbMeHHbIM ct/lesson/2909/start/
nponopLyoHanbHble MpumeHATb UMdPOBbIE Pecypcbl ANA NOCTPOEHUA rPadUKOB GYHKLMUIA.; KOHTPONIb;
33aBUCUMOCTH, UX FPpadUKK.

9.4. | Tmnep6ona. 2 -PacnosHaBaTb BUAbI M3ydaeMbIX GYHKUMIA.; YCTHbIN onpc:c; httlps://resh.edu.ru/sub|e

-MoKasbIBaTb CXxeMaTUYECKM NOJIOXKEHNE Ha KOOPAMHATHOM NNOCKOCTU rpaduKoB GyHKLMI fcbmenHbIA ct/lesson/2908/start
Buga: runepbona. KOHTPOIb;
9.5. | Fpadmk dyHKLUMM y = x2. 2 -PacnosHasatb BUAbI M3y4aembix GYHKLMIA.; 5 } YCTHbIi onpoc; https://resh.edu.ru/subje
-lMoKa3bIBaTb CXEMATUHECKMN NOJIOKEHWE Ha KOOPAMHATHOM NAOCKOCTU rPpadunKoB GyHKUMANMUCbMEHHDbIN ct/lesson/2917/start/
BMAaa: y= x2. KOHTpOAb;
96 DYHKUMN Y = X2,y =3 1 -MoKa3bIBaTb CXEMATUYECKM MOOXKEHWE HA KOOPAMHATHOW MAOCKOCTU rpaduKoB GyHKUMAYCTHBIN onpoc; https://nsportal.ru/shkol
.6. ) g . o -
BMAA: Y= X2, y = X3,y =KOpeHb KBagpaTHbIM U3 X, y = I x |.; MCbMeHHbIN a/algebra/library/2013/1
y=Vx, y=Ixl; rpadnueckoe —
. KOHTPOb; 0/23/grafiki-realnoy-
peLueHne ypaBHeHUn n . ;
! zavisimosti
CUCTEM YPaBHEHWI zavisimosti
WUtoro no pasgeny: 9 YCcTHBIN onpoc;

MUCbMEHHbIN KOHTPOb;

Pasaen 10. NoBTOpeHue u 0606wWweHne

10.1. | MosTopeHme ocHOBHBIX 6 -Bbibupars, I'IEMMeHFITb, uOLl,eHMBaTb cnoconJ CpaBHEHUA  YuCen,  BbIYUCAEHMUIA[YCTHbIN onpcic; https://resh.edu.ru/subje
MOHATUI U METOZ0B KyPCOB npeobpasoBaHWii BbIPAXKeHUI, peleHuns ypaBHeHVIVI.: ) MUCbMEeHHbIN ct/lesson/2908/start/
7 1 8 KNaccoB, 0606LEHNe -OCyIJ.I,eCTBﬂleb CaMOKOHTPOHVb BblnonHﬂeL\nblx AEeNCTBUIA M CaMOMNPOBEPKY pe3ynbTaTalkoHTpoAb;
3HaHWI BblYMCAEHWNI, NPeobpa3oBaHUii, NOCTPOEHUIA.;
-Pewatb 3a4a4n U3 peanbHOW KU3HU, MPUMEHATb MaTeEMATUYECKME 3HAHWUA AN1A peLleHus
33434 U3 gpyrux npegmeTos;
-PellaTb TEKCTOBbIE 334a4M, CPABHMBATb, BbIGUPATb CNocobbl pelleHns 3a8aum;
Wtoro no pasgeny: 6
OBLLEE KO/TMYECTBO YACOB MO | 102 10
NPOrPAMME
9 KJIACC
Ne HanmeHosaHue KonnuyecTso 4acos [ara Buabi, popmbi Bugbi dopmbl paboTbl no dNeKTPOHHbIEe
n/n pasgenos/moayneiin Tem B K np/ KOHTpoNnsa AeATeNnbHOCTU OCHOBHbIM (umdposbie)
cero .p. .p.
ypOKoB P np HanpaB/ieHuam o6pasoBarenbHble
-P- BOCNUTaTeNIbHOW pecypcbi
cocTaBnAwoLen
Paspen . KBapgpatnuHasa ¢pyHKUMA 26 yac.
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Tema: PyHKUMM U Ux cBoiicTBa 10 yacos

1.1 OnpegeneHve GpyHKLMU UCnocobbl HaxoanTb 06nacTb onpeaeneHus u Becepa «3emsne HykeHMUP!»
ee 3agaHua, obnactb MHOYeCTBO3HaueHUIn GYHKLUK.
onpegeneHus,
061acTb 3Ha4YeHus.

1.2 OnpegeneHne GyHKUUN UCNOCOBbI PpoHTaNbHbIN HaxoguTb 061acTb onpegeneHua n MATUMUWHYTKA reHnanbHbIX https://math-
ee 3a4aHusA, obnacTb onpoc. MHOYeCTBO3HaueHUIn GYHKLUK. nogein: Makapblyes tOpuii oge.sdamgia.ru/
onpepgeneHus, 061acTb 3HaYEHUsA. Hukonaesnuy— 100

NneT.CoBETCKMIN U POCCUNCKMI
negaror- matemaTuK, aBTop
LUKONbHbIX y4ebHUKOB

no anrebpe.

13 CsoicTBa GyHKLUMM. 1 CamocToaTenbHas UccnepoBaTb GyHKUMM HA
BospacTaHwue u ybbiBaHuMe. paborta MOHOTOHHOCTb.

1.4 CsoiicTBa GyHKUMM. PpoHTaNbHbIN OnpenenaTb NPOMENKYTKU Yucna B 3HameHaTeNbHbIX AaTax.

MpomesKyTKu onpoc. 3HAKOMNOCTOAHCTBA rpaduyecku n
3HAKOMOCTOAHCTBA. aHaNUTUYECKU.

1.5 CsolicTBa GyHKUUW. 1 CamocToATenbHasa Uccneposatb dYHKUMIO Ha http://www.edu.ru
Haunbonbliee n HaumeHbLee pabota onpeaenatb Hanbonblee "
3HayeHus HaumeHbLLee 3HaYeHne

dyHKUMN.
1.6 CsoiictBa pyHKUMU.YeTHble PpoHTaNbHbIN Mo anroputmy nccnenoBatbdyHKLMM MATUMUHYTKa:
1 HeyeTHbledyHKLUMN. onpoc. Ha YETHOCTb M HEYETHOCTb.
11 ceHTAbpn (gata gna 2022
roga) - leHb namaTu kepTs
dawmsma
1.7

CsoiicTBa GyHKUUN.

PpoHTaNbHbIN
onpoc.

Mcecneposatb GyHKUMIO HA
MOHOTOHHOCTb, ONpeaensTb
Haubonbluee M HaUMeHbllee3HauyeHne
bYHKUMK, OrpaHMYeHHOCTb,
BbIMYKNOCTb, YETHOCTb U HEYETHOCTD.

MATUMUHYTKA reHnanbHbIX
noaen:175 net co gHA
poxaeHua Masna
Hukonaesnya A6104KkoBa,
3N1EKTPOTEXHMKA,

nsobpertartens

http://fipi.ru



http://www.edu.ru/
http://fipi.ru/

1.8

CsoiicTta GpyHKUUN.

MpakTuyeckas Wccneposatb GyHKUMIO Ha

paborta MOHOTOHHOCTb, OnpeaensTb
Haubonbluee M HaUMeHbllee3HaueHune
bYHKUMK, OrpaHMYeHHOCTb,
BbIMYKNOCTb, YETHOCTb U

Yucna B 3HameHaTeNbHbIX AaTax.

https://oge.sdamgia
ru/

HEYETHOCTb.
19 i PpoHTaNbHbIN Uccneposatb GyHKUMIO Ha MNATUMUHYTKA:21
CBoicTea GpyHKLMM. p A YHKL| yTKa: http://www.edu.ru
onpoc. MOHOTOHHOCTb, OnpeaenaTb ceHTAbpA
Hau Lwee ¥ HaMMeHbLUee3HaYeHn o
anbosibliee U HauMeHbLLEe3HaYeHne — MexayHapoaHbliaeHb
HKLMW, OFpaHNYEHHOCTb
YHKLMK, OTPAHUYEHHOCTS, MUpa.
BbIMYKAOCTb, YETHOCTb U
HEYETHOCTb.
1.10 B
XOZHAaA KOHTPO/IbHaApaboTa KoHTponbHas M3Bnekatb KBaApaTHble KOPHY,
pabota CTPOUTL rPadUKMUKBAAPATUYHDBIX
$YHKUMA, peluaTb KBagpaTHbIe U
ApobHO-paLMOoHanbHble
ypaBHEHUA.
Tema: KBagpaTHbIi TpexuneH — 5 yaca
1.11 . o
KBagpaTHbli1 TpexyneH n ®poHTaNbHbIN HaxoauTb KopHM McTopuyeckan cnpaska.
ero KopHu onpoc. KBaJpaTHOro TpexyneHa.
1.12 | Bbiaenenvie kagpara AgywieHa w3 Matematuueckuin BblaenaTb KBagpaT ABy4NEeHaN3 MATUMKUHYTKa:6 https://oge.sdamgia
KBagpaTHOroTpéxyaeHa. OMKTaHT KBaZpaTHOro TpexyneHa. oKTABpA- ru/
65 net co aHA
3aXKeHus BeyHoroorHsa (1957
r.)
1.13
PasnoeHwve KBagpaTHoro CamocToaTenbHas PacknappbiBaTh TpexyseH Ha
TPex4IeHa Ha MHOXUTENN pabota MHOXUTENN.
114 MpeobpasosaHue MATUMUHYTKA reHnanbHbIX iDi
peoop: Cokpalyatb apobu. \ http://fipi.ru
anrebpanyeckmx nopen.
BbIPaXKeHUM.
1.15
KoHTponbHas pa6otaNel KoHTponbHas McenepoBatb GyHKUMIO
pabota packnagbiBaTh TPEXY/IEH Ha

«PyHKUMA. KBagpaTHbIATpexUneH

»

MHOXUTENN.



https://oge.sdamgia.ru/
https://oge.sdamgia.ru/
http://www.edu.ru/
https://oge.sdamgia.ru/
https://oge.sdamgia.ru/
http://fipi.ru/

Tema: KBagpatuuHaa GyHKUma n ee rpaduk — 5 yacos
1.16 CTpoutb rpadmk y = ax? B3aBUCUMOCTH
MpaduKk GyHKUMM y =ax?. Yucna B 3HameHaTeNbHbIX AaTax. . i
Tect oT napameTpa https://oge.sdamgia
ru/
a.
1.17 | TpadmkndyHKuMIA ®poHTabHbBIN CrpouTb rpaduKm, BbINOAHATL
y=ax+nuny=alx- onpoc. npocteine npeoﬁpasPBann
m)? (crkaTve,napannenbHblil nepeHoc,
CUMMETPUSA)
1.18 C o
MoctpoeHnerpaduka CamocroaTtenbHas TPOWTL rpadmk KBaAPATU4HOM MATUMMHYTKa
. dYHKLMK, NPOBOAWTL NOHOE o
KBaAPaTUYHOMN GYHKLMM pabota reHManbHbIX Nl0aein.
nccnepfosBaHve GyHKLMM NoNnaHy.
1.19 UccneposaHue MaTtemaTtudeckuii
KBagpaTU4HOM GyHKLMM LUKTaHT
120 lMocTpoeHven nccneaoBaHme MpakTnyeckan https://oge.sdamgia
KBaZpaTUYHOM GYHKLMM. paboTta ru/
ema: CreneHHan pyHKuuMA. OnpegeneHne KOpHA n-i cteneHu — 6 Yacos
1.21 n o
PyHKUMAY = X" EPEUNCNATL CBOMCTBA McTopuueckas cnpaska.
cTeneHHbIX GYyHKLMNA,
CXemMaTUYeCKu CTPOUTb
rpaduk.
1.22 . . .
OnpepeneHne KOpHA N-i ®poHTaNbHbIN BblUMCNATL KOPHU N-0M
cTeneHun onpoc. cTeneHu.
1.23 CBolicTBa KOpHA N-1 MatemaTtuyeckuii MaremaTnyeckas urpa.
BbInonHATL NpocTelilune
1.24 cTeneHun OUKTaHT .
1.25 npeobpasoBaHune C NOMOLLIOCBOCTB
MpeobpasosaHue CamocroatenbHan KOPHA n-ii cTeneHu. http://www.edu.ru
paborta

BbIPAXKEHWIA, COAEPMALLMX,KOPHM N-1A

creneHun



https://oge.sdamgia.ru/
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1.26 KoHTposbHas paboTa Ne2 no teme 1 1 KoHTponbHana YMeTb CTPOUTb rpaduku
«KBagpaTnyHaa ncteneHHas pabota KBaApaTUYHOM QYHKLMK, BBINONHATD
DYHKLMA.» Ux npeobpasoBaHms, YNTaTb rPaduKu.
BblUMCNATb KOPHU
n-oWi cTeneHu.
WUroro no pasaeny: 26 3 9
Paspen Il. YpaBHeHMA U HEpaBEHCTBA C OAHOM NepemeHHoM -16 yacos
Tema 5: YpaBHeHUA C 04HOI NepemeHHOMN — 7 yacos
21 Llenoe ypaBHeHWe 1 eroKOpHU 1 BblaenaTb uenoe paymoHanbHoe WcTopuueckan cnpaska.
ypaBHeHWe nonpeaenaTb ero cTeneHsb.
2.2 YpaBHeHuWs, NPMBOAMMbIEK 1 Matematuueckuin Buaetb ypaBHeHUA NPUBOAMMbIE K MNatumuHyTKa: 1 aekabpa -230 http://www.edu.ru
KBaZpaTHbIM OMKTaHT KBaZpaTHbIMK peluaTb nX. NeT co AHA poxaeHna Hukonasa
MBaHoBWyYa JlobayeBcKoro,
maTemaTtuka (1792 —
1856)
23 Mpuembl peleHmna uenbix 1 1 CamocToATenbHasa MpumeHATbL meToA BBEAEHNA
ypaBHeHui. PelweHne ypaBHeHMI paborta BCMOMOraTe/ibHOM NepemeHHOM.
C MOMOLLbIO BBEAEHUA
BCMOMOraTeNnbHoM
nepemeHHom
24 PewweHna ypasHeHW TpeTbelt n 1 MaTtemaTnyeckuit Pewatb ypaBHeHMWA TpeTbel, 4eTBepTOn MNatumunnyTKa: 4 aHBapa380 net i
yp p yp p s p yTKa: p https://oge.sdamgia
4eTBEPTOM CTENEHM C OAHUM OVKTaHT CTeneHu C NOMOLLLbIO Pa3NoXKeHUA Ha €O AHA poxaeHna Ucaaka
Hen3BEeCTHbIM C NOMOLLbIO MHOXUTENN. HbloTOHa, aHrAuniicKkoro ru/
pasnoXKeHua Ha MmaTemaTuKa, acTpoHoOMa
MHOXHUTENU (1643-1727)
25 i 1 1 Pewatb ypaBHEeHMA pasnNYHbIMU
PewweHne ypaBHeHwi CamocToaTenbHas Tb yp pasn M
cnocobamu B3aBUCUMOCTM OT UX
paborta
BMAa.
2.6 [po6Hble paunoHanbHble 2
2.7 ypaBHeHUsA
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Tema 6. HepaBeHCTBa ¢ 04HOI NepemeHHo — 9 Yyacos

2.8 PelwweHune HepaBeHCTB BTOPOW 2 PpoHTaNbHbIN Pewatb KBagpaTHble HepaBeHCTBa
2.9 CTeneHu ¢ ofHOWM onpoc. rpaduyeckum
nepemeHHom cnocobom.
2.10 4 1 o
PewweHune HepaBeHcTB CamocronTesibHas Pewartb HepaseHCTBa BTOPOW WcTopuueckas cnpaska.
211 MeTOoA0M UHTEepBasioB pabota CTENEHU C OAHOMNEePEMEHHOW,
npumeHas
2.12
2.13 MeTo/, MHTepPBanos.
;i: PeweHune ApobHO- paLMOHaNbHbIX 2 MaTematnyeckui MNpumeHATb MeTo4 MHTEPBANOB ANA becepa «[leHb https://oge.sdamgia
: OMKTaHT HepaBeHCTB HeunssectHoro ru/
HepaBeHCTB MeTOA0M Conpata» '
WHTepBanos BTOPOW cTeneHn, ApobHo-
paLMOHaNbHbIX HEPaBEHCTB.
2.16 1 1
KoHTponbHas paboTa Ne3no Teme KoHTponbHan PewaTtb ypaBHeHuA "
«YpaBHEHMA N HepaBeHCTBa C pabota HepaBeHCTBa c oAHoM
oaHoW nepemeHHoM.
nepemeHHom»
WUrtoro no pasaeny: 16 1 3

Pasgen lll. Cuctembl ypaBHEHMIT 1 HEPABEHCTB C ABYMA NepemeHHbIMM - 16 yaca

Tema 7. YpaBHEeHUA C ABYMA NepeMeHHbIMMU 1 X cuctembl — 10 yacos

31 YpaBHeHue c ABYMA 1 PpoHTaNbHbIN PewaTb ypaBHeHue ¢ ABYMA McTopuueckan cnpaska.
nepemeHHbIMU n  ero onpoc. nepemeHHbIMU, CTPOUTbL ero
rpaduk.
rpaduk; ypasHeHue
OKPYKHOCTH.
3.2 . 2 1 .
33 Mpaduyeckuii cnocob CamocTonaTenbHas PewaTb cucTeMbI ABYX YPABHEHUI Yucna B 3HaMeHaTeIbHbIX AaTax. http://www.edu.ru
: peLleHnsa CUCTEM YPaBHEHUA. pabota BTOPOW CTENEHU
C ABYMA NepemeHHbIMU
rpaduyecknm cnocobom.
34 1

PeweHwne cuctem
ypaBHeHWii BTOpoOM
cTeneHun cnocobom

noACTaHOBKWU.

PelwaTb cucTembl ABYX ypaBHEHMIA
BTOPOM CTENeHnc AByMsA
nepemeHHbIMU

cnocobom noACTaHOBKMU.

MartemaTtnyeckas urpa.

http://fipi.ru
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3.5

PeweHue cuctem MaTtemaTnyeckui PewaTb cucTembl ABYX ypaBHEHUI MATUMUHYTKA:
ypaBHeHWIi BTOPOi AWVKTaHT BTOPOW CTENeHNC ABYMA 2 despans- 80 neT Mobeasl Hag,
cTeneHun cnocobom nepemeHHbIMM COCOBOM CNOMKEHUA. HeMeLKo- baMCTCKUMMN
CNIOKEHNA. BoWckamu B CTa/IMHIPaCcKoM
butee
(1943)
3.6 . .
PeweHue cuctem CamocTonaTenbHas PewaTb cucTembl ypaBHEHUIBTOPOM https://oge.sdamgia
YypaBHEHUI BTOPOW pabota cTeneHu cnocobom BBeAEHNA HOBbIX ru/
cTeneHun cnocobom nepemeHHbIX.
BBEZIEHMA HOBbIX
nepemeHHbIX.
37 PeweHue cuctem MaTtemaTnyeckuii PelwaTb cucTembl ypaBHEHUIABTOPOM
ypaBHeHWii BTOpoOW AMKTaHT cTeneHun
cTeneHun pasnMyHbIMK cnocobamu.
38 PeweHue 3aga4 ¢ NnomoLbio ®poHTaNbHbIN PewaTb TeKCTOBbIE 334a4MMETOLOM Yucna B 3HaMeHaTeIbHbIX AaTax-
cucTeM ypaBHeHWU BTOpoi onpoc. COCTaB/IEHWNA CUCTEM YPaBHEHUIA. 280 net co gHA poXxaeHua
CTeneHu Ha Yncnosble EkaTepuHbl POMaHOBHbI
3aBMCMMOCTH. [JawkosoM,Npe3naeHTa
Poccuiickoit akagemmmn
Hayk (1743-1810)
3.9 PeweHue 3agay ¢ CamocronaTenbHas PelwaTb TeKcTOBbIE 3343a4MMETOAOM
NOMOLLbIO CUCTEM pabota COCTaB/IEHMA CUCTEM YPABHEHUIA.
ypaBHeHWii BTopoi
CTEeNEeHN Ha ABUXKeHue
3.10
PeweHwue 3agay ¢ PelwaTb TeKcTOBbIE 3343a4MMETOAOM https://oge.sdamgia
NOMOLLbIO CUCTEM COCTaB/IEHUA CUCTEM YPABHEHWIA.
YpaBHEHUI BTOPOM .ru/
cTeneHu Ha paboty
Tema 8. HepaBeHcTBa ¢ ABYMA NepeMeHHbIMU U UX CUCTEMbI — 6 YacoB
3.11
312 HepaseHcTBa ¢ ABymA CamocronaTenbHas M306parkaTb MHOXKECTBO WcTopudeckan cnpaska.
3'13 nepemeHHbIMU pabota pelleHnit HepaBeHCTBa C

ABYMA NepeMeHHbIMU Ha

KOOPAMHATHOWM NJI0CKOCTH



https://oge.sdamgia.ru/
https://oge.sdamgia.ru/
https://oge.sdamgia.ru/
https://oge.sdamgia.ru/

1 2
; 1: Cuctema HepaBeHCTB CABYMA CamocToATenbHan Pewatb HepaBeHcTBa, cUCTEMbI NaTummHyTKa: 15 http://www.edu.ru
: nepemeHHbIMM pabota HepaBeHCTB cAByMsA despansa - eHb
NEPEMEHHBIMA. namaTu O poccuaHax,
MCNONHABLUNX CNYXKebHbIN gonr
3a
npegenamm OTteyecTsa.
3.16 KoHTponbHasa paboTa Nedno Teme 1 KoHTponbHan PewaTtb ypaBHeHuA [
«YpaBHeHUA U pabota HepaBeHCTBa c ABymMA
nepemeHHbIMK.
HepaBeHCTBa C ABYMA
nepemeHHbIMM»
WUtoro no pasaeny: 16
Paspen IV. ApupmeTtnueckas n reomerpuyeckan nporpeccum -15 vacos
Tema 9. ApudmeTtunyeckas nporpeccus — 8 yacos
2 o
4.1 MocnenoBaTenbHOCT Matematunueckuii Pewatb 3aa4n Ha NOHUMaHne WcTopuueckan cnpaska.
42 OMKTaHT NOHATUA NOCNAeA0BaTeNbHOCTH, N-TO
YneHa nocnenoBaTeIbHOCTH;
MNCMNonb30BaTb MHAEKCHbIE
obo3HaueHuA.
4.3 OnpegaeneHune apudmeTnyeckomn 3 CamocroATenbHas Pewatb ynpaxHeHWA 1 3aga4m, B TOM MATUMUHYTKA reHnanbHbIX https://oge.sdamgia
44 nporpeccun. Popmyna n-oroneHa paboTta Yyucne NPakTUYECKOro COAEPHKAHUAC noaen.
4'5 apudmeTryeckoin npYMeHeHnem nsyvaembix ru/
nporpeccumn dopmyn.
4.6 2 .
a7 Dopmyna cyMmbl N NEPBbIXYIEHOB CamocTosTeNbHas PewaTb ynpaxHeHus 1 3aga4m, B TOM Yucna B 3HaMeHaTe IbHbIX AaTax: http://fipi.ru
. apudmeTryeckoi nporpeccum pabota Yucae NPaKTUYECKOro coaepKaHnac 14 mapTa- AeHb POXAEeHWNA Ynucna
npYMeHeHnem nsyvaembix T
dopmyn.
4.8 1
KoHTposibHas paboTta Ne5no teme KoHTponbHas PewaTb 3a4aHMA Ha
A paborta npMMeHeHue CBOMCTB
« o
pudmeTHecKan apudmeTmyeckoin
P
nporpeccus» nporpeccuu.

Tema 10. FeomeTpuyeckas nporpeccua — 7 yacos
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HaBblyncneHne ANnNH OTPE3KOB U BEIMYUH YINOB.;

4.9 OnpepeneHne reomeTpuyeckomn 3 1 CamocToATenbHasa Mcnonb3osaTb popmyny n-rouneHa WcTopuueckas cnpaska.
4.10 nporpeccun. dopmyna n- rouneHa pabota reomeTpuYecKol nporpeccum npu
' reomeTpuyeckom pelweHnmn 3agau.
411
nporpeccum
4.12 3 1
dopmyna cymmbi n CamocToATenbHasa Mcnonb3osaTb popmyny cymmbl n MATUMMUHYTKA reHnanbHbIX https://oge.sdamgia
:1‘3‘ nepBbIX YeHoB paborta nepBbIX Y1€HOB reOMeTpUYECKO nopen. ru/
: nporpeccum
reomeTpuyecKomn
nporpeccuun
4.15 KoHTposibHas pabota Ne6 no teme 1 1 KoHTposnbHasA PewaTb 3a4aHMA Ha
«[eomeTpunyeckaanporpeccua» paborta npuMeHeHne CBOMCTB
reomeTqueCKon
nporpeccuu.
WUrtoro no pasaeny: 15 2 4
102
Ob6Llee KOIMYECTBO YacoB Mo
nporpamme
TEMATUYECKOE IIVTIAHUPOBAHHUE 110 IPEJJIMETY «'EOMETPUS»
7 KIIACC
Ne | HaumeHoBaHMe pa3penos u Tem Konuuecrso yacos Darta Buabl aeatenbHOCTH Buabi, ONeKTPOHHbIe
n/n | nporpammbli U3yyeHu opMbl noposble
/ porp BCEro| KOHTPO/IbH | NPAKTU4 a Y dop ("é ép )
KOHTpONA obpasoBartenbHble
ble paboTbl | eckne P P
cypcCbl
paboTbi pecyp
Pa3gen 1. Mpocreiiwme reomerpuyeckue eurypbl u ux cBoictea. UsmepeHue reomeTpuyeckmux BeIMUMH.
1.1. | MpocTeiwmne reomeTpmuyeckue 4 dopmynnpoBaTb OCHOBHbIE MOHATUA U ONPeAENeHUs.; YCTHbIN http://school-
06BEKTbI TOYKM MPAMbIE, Y4 U PacnosHaBaTb U3y4yeHHble reomeTpuyeckune Gurypsl, onpoc; collection.edu.r
Yr/bl, MHOTOYTO/IbHUK, onpeaenaTbMx B3aMMHOE PACMO/I0NKEHUE BbINONHATb YEPTEXK MO McbMeHHbIM | U
NoMaHas. YCNOBWIO 33434K.; 3HAKOMUTLCA C UCTOPUEN Pa3BUTUA KOHTPO/b;
reomeTpuu.;
1.2. | CmexHble 1 BepTUKaNbHbIE Yrbl. 2 PacnosHaBaTb U3y4yeHHble reomeTpuyeckne Gurypsl, MucbmeHHsbl | http://school-
onpeaenATbMX B3aMMHOE PacMnooXeHUe BbINONHATb YEPTEXK MO 7 collection.edu.r
YC/I0BMIO 33a4M.; KOHTPO/Ib; u
1.3. | PaboTa c npocteiwmmn yeptexkamu. | 3 MNpoBoAUTb NpOCTeiLLINE NOCTPOEHMUSA C MpakTtnueckas | http://school-
NOMOLLbIOUMPKYAA U IMHENKK.; PelaTtb 3a4a4u paboTa; collection.edu.r

u
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1.4. | UamepeHne NMHENHbIX U YrIoBbIX 2 N3mepATb IMHENHbIE U YT10Bble BE/IMYNHBI TEOMETPUYECKUX U MucbmeHHsbl | http://school-
BE/IMYMH, BbIYUCIIEHME OTPE3KOB U NPaKTUYECKNX 0OBHEKTOB.; 7 collection.edu.r
yrioB. OnpeaenaTb «Ha rnas» pasmepbl peasbHbIX 06 BEKTOB, KOHTPO/Ib; u

NpoBOAUTLIPYOYIO OLIEHKY MX Pa3MepoB.; TectupoBaH
Pewatb 3agaum Ha BblYUCAEHME A/IUH OTPE3KOB UBE/IUUYMH YI/I0B.; ue;

Pewatb 3a4a4m Ha B3aMMHOE Pacno/IoXKeHNE reoOMeTPUYECKUX

oduryp.; MpoBoaUTb KNaccUPUKaLMIO YrN0B, BbIYUCAATL IMHEWHbIE U

YrN0Bble BE/IMYMHbBI, NPOBOAUTb HEOBXOAMMbIE AOKa3aTe/IbHble

1.5. | MNepumeTp v nnowaab duryp, 3 Pewartb 3a4a4u Ha BblYMCEHME AJINH OTPE3KOB KoHTponb http://school-
COCTaBJ/IEHHbIX N3 NPAMOYro/1IbHUKOB. MBENMYMHYIN0B.; PewaTtb 3a4a4mM Ha B3aMmMHoe HaA collection.edu.r

pacnosoxeHue pabora; u
reoMeTpUYecKux euryp.;

Wtoro no pasgeny: 14

Pasaen 2.TpeyronbHUKun

2.1. | NoHATME O paBHbIX 1 3HAKOMMUTLCA C UCTOPUEN PA3BUTUA FEOMETPUY; YCTHbIN http://school-
TpeyrosibHMKax u nepsBuYHbIE onpoc; collection.edu.r
npeAacTaBaAeHUA O PaBHbIX u
(KOHrpyaHTHbIX) PpUrypax.

2.2. | TpMNpM3HaKa paBeHCTBa 6 Pacno3sHaBaTb Napbl PaBHbIX TPEYrO/NbHUKOB Ha FOTOBbIX YepTexkax (| MNMucbmeHH http://school-
TpeyrosbHMKOB. yKasaHWem Npu3HaKos).; bl collection.edu.r

BbIBOAMUTL C1eAcTBUA (PaBEHCTB COOTBETCTBYHOLLMX 3/1EMEHTOB) 13 KOHTPO/b; u
paBeHCTB TPEYrO/NbHUKOB.;

CTpOUTb YepTEXKM, PeLlaTb 334341 C MOMOLLbIO HAXOXKAEHMA PaBHbIX

TPEeYronbHWKOB.;

2.3.| MNpuW3HaKM paBeHcTBa 3 CTPOUTb YEPTEXKM, PELIATL 334a4M C MOMOLLLbIO HAXOXKAEHMA PaBHbIX | MUCbMEHH http://school-
NPAMOYTO/IbHbIX TPEYroNbHWKOB.; MPUMEHATL NPU3HAKM PaBEHCTBA NPAMOYTO/bHbIX bIVi collection.edu.r
TPEYronbHUKOB. TPEeyronbHWKOB B 3aZa4ax.; KOHTPO/1b; u

2.4. | CBoliCTBO MeaMaHbl 1 ®dopmynupoBaTb onpeseseHnA: OCTPOYFrOAbHOrO, TYNOYro/IbHOrO, 3aver; http://school-
NPAMOYrosIbHOro NPAMOYro/IbHOrO, PaBHObEAPEHHOrO, PaBHOCTOPOHHEro collection.edu.r
TPEeyronbHUKa. TPEeYronbHUKOB; BUCCEKTPUCHI, BbICOTbI, MEANAHDBI TPEYFONbHUKA; u

cepeanHHOro neprneHAMKyNapa OTPesKa; NepuMeTpa TPEYroNbHUKa;

2.5. | PaBHOGeapeEHHbIE 1 MPUMEHATb NPU3HAKM PaBEHCTBA NPAMOYTO/IbHbIX TPEYFO/IbHUKOB B MucbeMeHH http://school-

NPaBHOCTOPOHHME 3afavax.; bIVi collection.edu.r
u

2.6. | Npu3HaKK 1 cBoiCTBa 1 dopmynmposaTtb CBOMCTBA U MPU3HAKK MucbmeHH http://school-

paBHO6eApPEHHOTO paBHOGEeApPEHHOIOTPEYrobHUKa.; b collection.edu.r
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2.7.| NpoTtus 6oAblLE CTOPOHbI 1 Mcnonb3oBatb LMdpOBbIE pECYPChl A8 UCCNea0BaHUA CBOMCTB McbmeHH http://school-
TPEYroNbHUKA NEXUT nsyyaembix ¢puryp.; Mo3HaKOMUTbCA CO CNeACTBUAMM U3 TEOPEMBI O | bl collection.edu.r
60/1bWNI yron. COOTHOLUEHMUAX MEXAY CTOPOHAMMU W YTAaMU TPEYFrONbHUKA; KOHTPO/1b; u
C [OKA3aTeNbCTBOM. ;
2.8. | MpocTenwmne HepaBeHCTBa B 1 Mo3HaKOMUTLCA C TEOPEMOM O HEPABEHCTBE TPEYrO/IbHUKA; C ee YCTHbIN http://school-
reomeTpuu. [,0Ka3aTe/1IbCTBOM. ; onpog; collection.edu.ru
2.9.| HepaBeHCTBO TpeyrosbHMKa. 2 1 MO3HAaKOMUTBLCA C TEOPEMOI O HEPABEHCTBE TPEYTrO/IbHUKA; C ee KoHTponb http://school-
[,0Ka3aTeNbCTBOM. ; Has collection.edu.r
u
2.10.| HepaBeHCTBO IOMAHOM. 1 Mcnonb3osath LMbpoBbie pecypchbl ANA UcCnes0BaHNUA MucemeHH http://school-
CBOWMCTBM3Yy4aembix Gpuryp.; bl collection.edu.r
u
2.11.| NpamoyronbHbIN 1 HayunTtbca AOKa3bIBATb AaHHbIe CBOMCTBA U NPU3HAKMU; MucbmeHH http://school-
TPeyronbHUK ¢ yrnom B 30°. pewaTtb NpocTenLwne 3a8a4m no TeMe; bIVi collection.edu.r
u
2.12.| NepBble NOHATUA O 3 1 MpumeHATb NPU3HAKKM paBEHCTBA NPAMOYFObHbIX TPEYrO/IbHUKOB B KoHTposnb http://school-
[OKa3aTeNbCTBaX B 3afavax.; Has collection.edu.r

u

UToro no pasaeny: 22

Pasgen 3.MapannenbHble NpAmMble, CyMMa YI/10B TPEYroabHUKa

3.1. |NapannenbHble NpamMble, UX CBOUCTBA. |4

dopMynnpoBaTh NOHATHE NapasiesibHbIX MPAMBbIX, HAXO4AWUTb
NpaKkTUYecKne npumepsl.;

http://school-
collection.edu.r
u

3.2. |NaTbii noctynat EBknmnaa. 1

CDOpMYJ'IVIpOBaTb NMOHATUE NapannesibHbIX NPAMbIX, HAXO0AUTb
NpakKTU4eCKkne npmmepbobl.;

http://school-
collection.edu.r
u

3.3. |HakpecT nexauime, COOTBETCTBEHHbIE 1|2
04HOCTOPOHHMeE yribl (06pa3oBaHHble
npu nepeceveHnn napasnnesbHbix
NPAMbIX CEKyLLEN).

MpoBOAMTL AOKa3aTENbCTBA NapPaNIeIbHOCTU ABYX MPAMbIX C
MOMOLLLbIO YrN0B, 06pa3oBaHHbIX MPU NepeceyeHnm 3TUx NPAMbIX
TpeTbel NpsMoii.;

http://school-
collection.edu.r
u
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3.4. |Npu3HaK napannenbHoOCTU NPAMbIX 2 MNpoBoAUTb AOKa3aTeNbCTBA NAPaNNENbHOCTU ABYX NPAMbIX C KoHTponbHaa |http://school-
uyepes pPaBeHCTBO PACCTOAHWUMN OT TOYEK NMOMOLLbIO Yr10B, 0O6Pa30BaAHHbBIX NMPW NepeceyeHmm STUX NPAMbIX paboTa; collection.edu.r
OZHOM NPAMON 40 BTOPOM NPSIMOIA. TpeTbel NpPsMoir.; u

3.5. |Cymma yrnos TpeyronbHuka u 3 BbluMcNATb Cymmy Yr0B TPEYrosibHMKa U MHOTO YrOJIbHUKA.; MucbmeHHbIl  |http://school-
MHOrOYyrosbHMKa. KOHTPO/Ib; collection.edu.r

u
3.6. |BHeWHme yrabl TpeyronbHMKa 2 Bbluncnatb cymmy yrnoB TpeyrosibHMKa M MHOTO YroNbHUKaA.; TectuposaHue;|http://school-
collection.edu.r
u
WTtoro no pasgeny: 14

Pasaen 4.0KpyXXHOCTb U Kpyr. FfeomeTpuyecKkme NoCTpoeHums

4.1. | OKpY*HOCTb, XOpAbl U AMameTpbl, ux | 1 ®opmynnpoBaTb onpeaeneHnsa: OKPYKHOCTU, XOpAbl, AnameTpa http://school-
CBOMCTBaA. MKacaTeNbHOM K OKPYXKHOCTW.; collection.edu.r
u
4.2. | KacaTenbHaa K OKPYKHOCTU. 1 M3yyaTb UX CBOMCTBA, NPU3HAKN, CTPOUTb YEPTEKN.; http://school-
collection.edu.r
u
4.3. | OKpPYHOCTb, BNUCAHHAA B Yron. 2 UccnepoBatb, B TOM YMCae MCNOAb3YS LNMPPOBbIE PECYPChI: http://school-
OKPYYKHOCTb, BNMCAHHYIO B YroA; LLeHTP OKPYKHOCTH, BNUCAHHOM B collection.edu.r
YroJi; paBeHCTBO OTPE3KOB KacaTesbHbIX.; u
4.4. | NoHatne o TMT, npumeHeHue B 2 Ucnonbsosatb metog [MT pgnA  paokasaTtenoctBa Teopem O http://school-
3a4ayvax. nepecevyeHnn BUCCEKTPUC YINOB TPEYroNibHUKA WU CepenUHHbIX collection.edu.r
nepneHAnKYAAPOB K CTOPOHAM TPeyroibHMKa ¢ nomolLbio FMT; u
4.5. | buccekTpuca U cepeanHHbIN 1 Ucnonb3soBatb metog [MT pgnA  paokasaTtenbctBa Teopem O http://school-
nepneHAMKyNAp Kak nepeceyeHnn OUCCEKTPUC YrNOB TPEYroNibHUKA U CepeamHHbIX collection.edu.r
reomeTpuyeckme mecta neprneHAMKYAAPOB K CTOPOHaM TPEYro/ibHUKA € NomolLLbio TMT; u
TOYEK.
4.6. | OKpY}KHOCTb, ONMCaHHas OKONO 2 OBnazeBaTb NOHATUAMM BINUCAHHOM M ONUCaHHOM http://school-
TpeyrosbHUKa. OKPYKHOCTEUTPEYrO/IbHUKA, HAaXOA4UTb LLEHTPbI 3TUX collection.edu.r
OKpYXKHOCTEN.; u
4.7. | Bn1caHHasn B TPeyroabHUK 2 OBnageBaTb NOHATUAMM BIMCAHHOW M ONUCAHHOM http://school-

OKPYKHOCTb.

Opr»(HOCTeVITpeerJ'IbHVIKa, Haxo4uTb UEHTPbI 3TUX

OKpPYXHOCTEM.;

collection.edu.r
u



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

4.8. | NpocTelilwmne 3a4a4m Ha NocTpoeHue. | 3 1 OBnageBaTb NOHATUAMM BNIMCAHHOW M ONUCAHHOM http://school-
OKPYKHOCTEUTPEYIO/IbHUKA, HAaXO4UTb LLEHTPbI 3TUX collection.edu.r
OKPYKHOCTEN.; u
PelwaTtb OCHOBHbIE 334341 Ha NOCTPOEHME: YrN1a, PAaBHOTO ZaHHOMY;
cepenmHHOro nepneHAnKyAapa AaHHOro oTpesKa; NPAMON,
npoxoAALen Yepes AaHHYI TOUKY U NepneHaANKYAAPHOM AaHHOM
npAMOI; BUCCEKTPUCHI AAHHOTO YrAa; TPEYro/IbHUKOB NO Pa3INYHbIM
3NeMeHTaM.;
WToro no pasaeny: 14
Paspgen 5. MosTopeHue n o606weHne 3HaHUA.
5.1. | NoBTOpeEHMe 1 0606LLEeHNE 4 1 PewaTb 3a4a4m Ha NnOBTOPEHUE, UNNOCTPUPYIOLLLIME CBA3N MeXAY KoHTponbHan | http://school-
OCHOBHbIX MOHATUN U METOA0B PasIMYHBIMM YacTAMMU KypCa; paboTa; collection.edu.r
Kypca 7 Knacca. u
WTtoro no pasgeny: 4
OBLLUEE KOZTMYECTBO YACOB NO 68 6 0
NMPOrPAMME
8 KUIACC
Ne | HaumeHoBaHMe pa3/iejioB M TeM MPOTrPaMMBbl Kosn4yecTBo yacos DJIeKTPOHHbIE (ungposbie)
n/n o0pa3oBaTe/bHbIE PeCypChl
BCE€ro | KOHTPOJbHbIC NMpPpaKTUIECCKHE
padoThI padoTsbl
Pa3nen 1. YeTbIpEXyroJIbHUKHA
1.1. | Hapamnenorpamm, €ro npusHaku ¥ CBOKCTBA. : j i':o:i [] ihttps://infourok.ru/i
1.2. | YacTHble cydau napasiesorpaMMoB (IpAMOYTOJIbHHUK, POMO, KBAApaT), UX | | : :r : H ihttpS: //Oge.Sd amgia_ru /i
NPU3HAKU U CBOWCTBA. = = = : '
[Nyl [l T N 1
1.3. | Tpanewus. 2 0 0 ihttps://urok.1sept.ru/articles/582818]
1.4. | PaBHOOOKas M MPAMOYTONbHAS TPATIELHHY. i_ j i_ _i [] !h_t_tb_g_/_/[;(;ﬁ_l_ljl]}i



http://school-/
http://school-/

1.5. | Yasoenre wemmas. 2 |0 o https://education.yandex.ru/]
1.6. | Uenrpanbhas cuvmerpis ol il o https://www.yaklass.ruf!

[Py
Hroro no pazaemy i12)
Pa3naen 2. Teopema dasieca u TeopeMa 0 IpoNoOpIHOHATLHEIX OTPE3KaX, 0A0GHBIE TPEYTOIbHUKH
2.1. | Teopema ®aneca u TeopeMa 0 MPOMOPLUHOHAIBHBIX OTPE3KaX. i'j [0:'; @

https://math-oge.sdamgia.ru/
2.2. | Cpemans s tpeyrommmka. | 5| o} ol Ihttps://edu.skysmart.ru/
2.3. | Tpamenus, et cpenss s | o} 0 o https://infourok.ru/}
2.4. | IlponmopumonanbHbie OTPE3KH, IIOCTPOCHHE 4eTBEPTOrO F’, id iai ihttpS / loge.sd amg ia.ru /i
MIPOMOPIHMOHAIBHOTO OTPE3Ka. = = =

2.5.. | Croiictea LIeHTpa macc B TPEYrOJIbHHKE. [j @ @! ihttps://urok.lsept.ru/articles/582818§
2.6. | Hono6uerie TPEYrOJbHUKH. [2;! @ @! iﬁt_tb_s_ _/_/[J_(; Fﬁ_r_ l]]i
2.7. | Tom mpusHaka nonoGus TpeyrompmiKos. | ol 0 o https://education.yandex.ru/]
2.8. | Ilpaktiieckoe npuMenerne [1: [1: [1: https://edu.skysmart.ru/]

||
HToro no pazaemny: 115

Paznen 3. nomaas. HaxoxaeHue niomazeii TpeyroJibHUKOB M MHOTOYTO/IbHBIX Guryp. [l1omaam noao6HIX GUryp

3.1. | Honsarue 00

obmieit

TeopUuu

IJIomanau.

https://www.yaklass.ruf!

3.2. | ©opmybl And WIOMIAMM TPEYTONBHHAKA, TAPAILIENOrpamMMa

https://math-oge.sdamgia.ru/




3.3. OTHOHIeUHI/Ie IonIazeil TpeyroJbHUKOB ¢ OOINM OCHOBAHHEM WIIH O0IIeH i'j'] @ @ ihttpS: / /edu.skysmart.ru /}
BBEICOTOM.
3.4. | Beruncnenne miomazneil CIOXKHBIX (QUIyp depe3 pa3OMEHHE Ha YacTH M [] [i [] ihttpS: //infourok.ru /i
JIOCTPOEHHUE.
3.5. | Mromaun Quryp Ha KIeTHaTOoj! Gyware. | 1) 0 o https://oge.sdamgia.ru/
3.6. | [nomanyu momoOHbIX Quryp. ﬂ @ @
ihttps://urok.1sept.ru/articles/582818;
3.7. | Bouucnenune IIIoINAEH. [] [i [] !h_t_tb_g _/_/[1_6 FI_I _I: l]]i
3.8. | 3amaun c MpaKTIeCKIM conepanment. | i | ) ol Ihttps://education.yandex.ru/|
3.9. | Pemenue 3ana4 ¢ moMOIIbIO METOA BCIIOMOTATENIbHOM TUIONIA/IH i':! ﬂ i':! ihttps: //education.yandex.ru ﬁ
[
Hroro no pazgemny: 14
Paznen 4. Teopema [Iuparopa u Haya/1a TPUTOHOMETPHU
4.1. | Teopema I[ndaropa, e€ n0oka3aTenbCTBO U MPHMEHEHHE. [] [i [] ihttps://math-oge.sdamgia.ru/i
] 3 ]
4.2. | Otparnax Teopema Mugaropa. | 121 |10) 0 Ihttps://edu.skysmart.ru/
4.3. | Onpenenenue TPUTOHOMETPHUYECKUX dhyHKIHI OCTPOTro yria, H :rd! !6! ihttp s://infourok.ru /i
TPUTOHOMETPUYECKHE COOTHOLIEHHUS B IIPSMO YIOJIBHOM TPEYTOJIbHHUKE. = = = ’ ’
4.4. | OcHoBHOE TPUTOHOMETPUYECKOE TOKIECTBO. i':! i':'i i':! ihttps :lloge.sdamg ia. ru/;
4.5, COOTHOHIZ};?I D:z)j(ﬂgo CTOI6)8HaMI/I B IMPSIMOYIOJBHBIX TPEYrOJIbHUKAX C H H !6! ihttpS: / /edu.skysmart.ru /}
yriIamu B n 45°; 30° u 60° = = -
[y
Uroro no pazneny: 110

Paznen 5. Yrianl B OKPY/KHOCTH. BnucaHHble U ONIUCAHHBIE YETbIPEXYT0JIbHUKH. KacareabHble K OKPY/KHOCTH. Kacanue OKPY/KHOCTH.




5.1. | Buucannsie u 3 LEHTPAJIbHBIE YIJIBL, F] @ @ ihttps://infourok.ru/i
YroJl MEKJly KacaTelbHOH 1 XOp10i.
52. | Yrml MeXIY XopHamu 1 CCKYILMMH. [] [i [] ihttps://oge.sdamgia.ru/;
5.3. | Bruucannbie v onucaHHble YETBIPEXYTOJNBHUKH, UX IIPU3HAKU U CBOMCTBA. [] [i [] ihttps://urok.lsept.ru/articles/582818§
5.4, | llpumeHeHue STUX CBOWCTB IPM  PELICHMM TEOMETPUYECKUX  3ajad. [2] !:i i':! !Ht_tb_s“/_/aéﬁ_l_ﬁm
5.5. | Bsanmnoe pacrnoynoxXeHne JIBYX OKPY’KHOCTEH. E! i:i E! ihttps://education.yandex.ru/;
5.6. | Kacanme oxpyxnocreit 3 i o https://www.yaklass.ruf
Hroro no pasueny: [1:3}!
Pasnen 6. [loBTopeHue, 06001eHue 3HAHUIA.
6.1. | [ToBTOpeHME OCHOBHBIX MOHITHH W METOJIOB KypCcOB 7 U E‘;I [] i'j ihttps://WWW.yaklaSS.ru/i
8 Ki1accoB, 0000IIEHNE 3HAHUM.
Uroro no pazneny: i?l]
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 6 1
9 KJIACC
Ne HaumeHnoBanue pa3iesioB M TeM NPOTrPaMMbI Kosaun4yecTBo 4acoB DJIeKTPOHHbIE (ungposbie)

n/n

BCEro
padoThI

KOHTPOJIbHBIE

NpPaKTHYeCKHe
padoThI

o0pa3oBaTe/IbHbIE Pecypchl

Paznen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PellleHHe TpeyroIbHUKOB.

1.1.

OmnpeneneHne Tpuronomerpuueckux GpyHkuuit yrios ot 0° go 180°.

[yl [yl
11 1Ny
I2I [\Y/]
o

https://math-oge.sdamgia.ru/




1.2. | Kocunyc u cunyc npsaMoro u Tymoro yria. i':Z:Ii @ @ ihttps: //edu.skysm art.ru /i

1.3. | Teopema KOCHHYCOB. (O606IWERHAs) TEOPEMA CUHYCOB (C PaliyCcoM E);! iai ib-! ihttps: //infourok.ru /i
OIMCAHHON OKPY>KHOCTH). = = =

1.4. | HaxoxjaeHue QmuH CTOPOH M BEINYHH YIIIOB TPEYTOTBHHUKOB. [2:1 @! @ ihttps://oge.sdamgia.ru/;

1.5. | Popmyna mromanu TpeyroabHUKA Yepe3 ABE CTOPOHBI H YTOJl MEK/TY HUMM. [2} @ @ ihttpSZ /lurok. 1sept.ru Jarticles/5828 18i

1.6. | ®opmyna miomaam YeTHIPEXYroNbHUKA YEpPE3 €ro NHArOHAIM M yroll MEKIY i':Z:Ii @ @ iﬁ&b—S_ _/_/IJ_(;F]_I_I:EJE
HHUMHU.

1.7. | Ipaxruyeckoe npuMeHeHHE JOKA3aHHEIX TEOPEM i':3:i i'j_] ib:i ihttpSZ /ledu. skysm art.ru /i

Hroro no paszneny [1:@

Pa3ngen 2. Mpeo6pasosanue noso6usa. MeTpudeckne COOTHONIEHHs B OKPYKHOCTH

2.1. | Homarue o npeobpasoBanuu nogo0ms. i':z:i @ @ ihttps://infourok. I’U/i

2.2. | CooTBETCTBEHHBIE 2JIEMEHTHI ITIO0OHBIX QHUTYD. i':z:'i @ @ ihttps://oge.sdamgia.ru/;

2.3. | Teopema o pon3BeneHUH OTPE3KOB XOP, TEOPeMa O MPOU3BEICHIUH OTPE3KOB Ei @ i'j:i ihttps: /lurok. 1sept.ru /articles/5828 185
CEKYIIHUX, TeOpeMa O KBapaTe KacaTelbHOM.

2 4. | lpumenenne B pelenny reoMeTpuuecKux 3a1a4 E‘i i.:! i'j:i iﬁ&b—s_ _/_/IJ_(;F]_I_I:EI;!

Hroro no pazneny izl_@i

Pa3)1e.11 3. BeKTOpbI

3.1. Oanpezéezenne BEKTOPOB, CJIOKEHHE U PA3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA Ei @ @:‘i ihttps://education.yandex.ru/;
Ha YHCIIO.

3.2. DU3NYECKUN U T€OMETPUUYECKUI CMBICII BEKTOPOB. i'j:i @ @ ihttps://www.yaklass. ru/;

3.3. | Pasnoxenue BekTOpa MO IByM HEKOJLIMHEAPHBIM BEKTOPAM. i':z:'i @! @ ihttps://math-oge.sdamgia.ru/;




3.4. | Koopmumarsi sextopa. 2 ol o https://infourok.ru/!

35. CKa(J)'lﬂpHOB IIPOU3BEJIEHUE BEKTOPOB, €0 NPUMEHEHHE Ul HAXO0KAECHHS JUIMH U i':z:'i @! @ ihttps: //oge.sd amgia. ru /i
YTJIOB.

3.6. | Pemenne 3aa4 ¢ MOMOIIBIO BEKTOPOB. i':z:i K)] @ ihttps://oge.sdamgia.ru/;

3.7. | llpumeHenure BEKTOPOB /Uit PELICHUS 33/1a4 KUHEMATUKU U MEXAHUKH i':Z:i i'j_] @ ihttps: //edu.skysm art.ru /i

Hroro no pasneny: izl:éi

Pa3)1e.11 4. JlekapTOBbI KOOPAUHATBI HA NVIOCKOCTH

4.1. | Mexaptos KoopmHaTH! TOMEK Ha MAOCKOCTH h | o Inttps://urok. Lsept.ru/articles/582818|

42, |Srememe oo 2 |0 B hitps:fiuchi.ru]

4.3, VYT110BO# KO(QPUIMEHT, TAHT€HC YTiIa HAKJIOHA, apaJuleJIbHbIC 1 El‘:i @ @ ihttps://education_yandex_ I'U/i
HePIeHUKYIISIPHbIE TIPSIMBIE.

4.4, | YpasHeHue OKPYKHOCTH. [2:'; @] ib:i ihttps://www.yaklass. ru/;

4.5, | Haxox/eHne KOOpIMHAT TOYCK MEPECCUCHHs OKPYKHOCTH H IIPSMOIA. E'Ii @! @ ihttpS:// math-oge.sdamgia.ruf;

4.6. Merton KOOpAUHAT IIPU PEIICHUU FCOMETPUYECKUX 3aJay. EI'} @ @ ihttpS: //edu_skysm art.ru /i

4.7. Hcrnonb3oBanue MeTo1a KOOPIAUHAT B MPAKTHUUYECKUX 3aj[auax El‘:i @ @ ihttpS: //edu_ skysm art.ru /i

Uroro no pazpeny: @

Pa3nae S. MpasunbHbie MHOTOYroIBLHUKH. [I/TMHA OKPYKHOCTH U IIOMAAbL Kpyra. Beluncienue niomaseit

5.1. [IpaBunbHBIE MHOTOYTOJIBHUKH, BHIYUCICHUE UX JIEMEHTOB. [i @ ib:i ihttps://infourok_ ru/i

5.2. Yuco 7T ¥ AJMHA OKPYIKHOCTH. i':li E);! @ ihttps://oge.sdamgia. ru/;

5.3. | flmHa ayru oKpyKHOCTH. 2 0l o https://urok. 1sept.ru/articles/582818,




5.4. Panguannas Mepa yria. [i @ @ !H&BS_ _/_/Ué H_I_I: l_];!

5.5. | Tnomans kpyra u ero anementos | ff) 0 0 https://education.yandex.ru/!
(cexTopa u CerMeHTa). |~ = = ’

5.6. Brrancnenue miomaneit Guryp BKIFOYAIOMINX JIEMEHTHI KpyTa. i':Z:i i'j_] @ ihttps: //WWW.yak|aSS. ru /i

Hroro no pasneny: @

Pa3)1e.11 6. JIBM>KEeHM A MIJIOCKOCTH

6.1. | llousTHE O ABIKEHUU MIOCKOCTH. i'] @ i':li ihttps://math-oge.sdamgia.ru/;

6.2. ITapannensbHeIi IEpeHOC, MTOBOPOT U CUMMETPHSL. EI'} @ B ihttps://edu.skysmart. ru/i

6.3. | Ocit i uekTpst cimveTpin, 2 | i Ihttps://infourok.ru/

6.4. IIpocreiine npuMeHEeHNs B PELICHUH 3a/1a4. i':z:'i @! i'j:i ihttps://oge.sdamgia. I’U/i

Hroro no pasneny: @

Pa3zpen 7. IloBTOpEHUE, 06061 eHUE, CHCTEMATHU3alUsl 3HAHU M

7.1. [ToBTOpEHUE OCHOBHBIX l'l?HﬂTl/Iﬁ ¥ METO/IOB KypcoB 7—9 KitaccoB, 00001eHre @_—5:1 @! @ ihttps://u rok.1sept.ru/articles/582818§
U CHCTEMaTH3alHs 3HAaHUH. -

7.2. [Ipocreiimue reomerpuueckue GUIrypsl U UX CBOUCTBA. ib:S:i @! @ ih_&b_s_ _/_/Uéﬁrﬁm

7.3. | U3Mepenne reoMeTpUIECKUX BETMUHH. ib::'i @! @ ihttps://education.yandex. I’U/i

7.4, | Toeyromsmuxn 05 |0 o Ittps://www.yaklass.ru/

75. [TapannenbHble ¥ IEPIEHIUKYJISIPHBIE NIPSIMbIE. @ @! @ ihttps://math-oge.sdamgia.ru/;

7.6. | Oxpysmocts u kpyr. i o o https://edu.skysmart.ru/|




| pigen |

0.5

4

https://infourok.ru/!

[ pgp |

0.3

1

https://oge.sdamgia.ruf!

1.7 I'eomeTpuueckue mocTpoeHus..

7.8. Yribl B OKPY:KHOCTH. BriMcaHHbIE U ONMCaHHBIE OKPYXKHOCTH
MHOTOyTOJIbHUKOB.

79 [IpsiMast 1 OKPYKHOCTB.

Al

0.3

=1

https://urok.1sept.ru/articles/582818!

7.10. | Yerbpéxyronpauky. BniucanHble W ONMCAHHBIE YETHIPEXYTOIBHUKH.

[ |

0.4

-4

e

Ihttps://uchi.ru7:

7.11. | Teopema IMucaropa u navana TpuronomeTpuu. Pemenne oOmux
TPEYTOJILHUKOB.

https://education.yandex.ru/!

7.12. | llpaBunbHbIE MHOTOYTOJIBHUKH.

https://www.yaklass.ru/!

7.13. | llpeobpasopanus mI0CKOCTH.

https://math-oge.sdamgia.ru/!

7.14. | Asmwxenns. [Tonodue. CummeTpus.

https://edu.skysmart.ru/

7.15. [Tnomane. Berancienne momraneii. [lnomanym nogo6HsIx duryp.

https://infourok.ru/!

7.16. | AexapToBbl KOOPAMHATHI HA ILIOCKOCTH.

https://oge.sdamgia.ru/

7.17. | BexTOophI Ha MIOCKOCTH

https://urok.1sept.ru/articles/582818!

Uroro no pazaeny:

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




TEMATHYECKOE IIJTAHUPOBAHME NO NPEAMETY «BEPOATHOCTb U CTATUCTUKA» 7 — 9 K/ZIACCbI

7 KJIACC
Ne | HaumeHnoBaHue pa3aejioB 1 TEM NMporpamMmabl KoauuecTBO yacoB 3JIeKTp0HHbIe (ll]/l(l)pOBble) 06pa30BaTeﬂbeIe
n/n pecypchl
BCE€ro | KOHTPOJbHbIC NPAKTHYECCKHUE
padoTsbl padoThI
Pa3ne.11 1. IIpeacraB/ieHHe JAHHBIX
]_. ]__ IIpencraBienue AaHHBIX B TabIMLax. H ib-! ib-i https://infourok.rufl
https://oge.sdamgia.ru/!
1.2. | lpakTuueckue BHIYMCIEHUS M0 TAOIUYHBIM JAHHBIM. Eﬂ ib-! ib-! https://urok.1sept.ru/articles/5828185
https://uchi.rul/
1.3. | U3Bneuenue n unrepnperanus TaOJIMYHBIX JaHHBIX. =r0= !6! :rd! httpS: //education_yandex_ru A
https://www.yaklass.ru/
r1 [py] [Py I -
1.4. | paxmireckas pabora «Tabmitbi». L 0] i https://math-oge.sdamgia.ru/!
1.5. | I'paduueckoe nmnpexncrapieHue JaHHBIX B BUIAE  KPYTOBBIX, H !6! H ihttps-//edu skysmart ru/i
CTOJOMKOBBIX (CTONOUYATHIX) IMATPAMM. = = = ' : . F=s
1.6. | Urenune u nocrpoenune quarpamm. H !6! :ro-! https://infourok.ru/i
https://oge.sdamgia.ru/
[ [py] [py] . 1
1.7. | Hpumepsi Aemorpacueckix Aarpamu. | 1} 0] 0 https://urok.1sept.ru/articles/582818;
https://uchi.ruf!
[pa] [py] [p] 5
1.8. | Hpaktieckas pabota «[luarpaMmbn L 0] 1! https://education.yandex.ru/!
https://www.yaklass.ru/
=l
Hroro mo pasneny 7




Pa3pea 2. OnucarensHas crarucTuka

2.1, | Uncnossic naGopu. | I} ol 0 https://math-oge.sdamgia.ru/!

2.2. | Cpeatiee apugwerieckoe. | i} o 0 https://edu.skysmart.ru/}

2.3. | Meuana we080ro maGopa. | {1 |0 0 https:/infourok.ru/
https://oge.sdamgia.ru/!

2.4, | Yeroitumsocts wemmanst. | 1] ol 0 https://urok.1sept.ru/articles/582818
https://uchi.rul/

2 5. | lpakruueckas pabora «Cpenune 3HAYCHUS». [] @ i': _i httpS: //education_yandex_ru/i
https://www.yaklass.ru/

2.6. | Haubonbinee 1 HanMeHbLIEE 3HAYEHHS YUCIOBOTO HAOOpa. EI'] [-! @ ihttps://math-oge.sdamgia. ru/i

2.7. | Pasmax. 2 1 0 https://edu.skysmart.ru/}

Uroro no pazaeny @

Paznen 3. Ciy4yaiiHass U3MEeHYUBOCTb

3.1. | Ciyuaiinas H3MEHYMBOCTD (TIPUMEDBHI). i'j @] @ https://infourok.ru/i
https://oge.sdamgia.ru/

3.2. | lacrora sHadeHuii B MACCHBE AAHHBIX. i ol 0 https://urok. 1sept.ru/articles/582818
https://uchi.ru/

3.3. | Tpynmuposxa. 1 |0 0 https://education.yandex.ru/
https://www.yaklass.ru/

3.4. | Tucrorpamssi. 2 ol ol https://math-oge.sdamgia.ru/!




3.5. | Ipaktuueckas pabora «Ciryyaiinas ©3MEHUYHBOCTH) [] @ i': _i ihttpS: //edu.skysmart. ru /i

Uroro no pazpeny: @

Paznen 4. Beeaenne B Teopuio rpadoB

4.1. | I'pad, Bepuura, peGpo. E):S:i @ i':O:i https://infourok.ru/i
https://oge.sdamgia.ru/

4.2. | peacranenue 3a1a1u ¢ OMOLIbIO rpaga. [0:5} [(ﬁ [(f: https://urok. 1sept.ru/articles/582818,
https://uchi.rul/

4.3. | Creners (saneirocts) epurmi. 05 |0 0 https://education.yandex.ru/|
https://www.yaklass.ru/

4.4, | Yucno pédep u cymMmapHas CTEIICHb BEPILHH. @:5] @ @ ihttps://math-oge.sdamgia.ru/;

4.5, | Lem n wmer | 0.5 | 0] 0 Ihttps://edu.skysmart.ru/

4.6. | Mym B rpade. | 0.5 | [0} 0 https:/infourok.ru/
https://oge.sdamgia.ru/

4.7. | Mpencrasnenie o cessnocTn rpaga. 0 o 0 https://urok. 1sept.ru/articles/582818,
https://uchi.rul/

4.8. | O6xox rpata (viinepos myr). 05 |0 0 https://education.yandex.ru/|
https://www.yaklass.ru/

4.9. | Ipencrasienne 06 OPHEHTHPOBAHHEIX Tpadax. @:5] @ @ ihttps://math-oge.sdamgia. I'U/i

Uroro no pazpeny: []

Pazgen 5. BeposATHOCTDb U YACTOTA CIYy4YalHOTr0 COGBITHUS

5.1. | Cnyuaiiublii onbiT M cityyaiiHoe coObITHE. i'j @ @ ihttps://edu.skysmart.ru/;




5.2. | BepoaTHOCTb 1 4acTOTa COOBITHSL. H @ @ https://infourok.ru/i
https://oge.sdamgia.ru/!

5.3. Eoﬁbozlz/;agc;la(e)gz::;;: Y IPAKTHYECKH JTOCTOBEPHBIX COOBITHI B irp:5:i @ ito:i httpS://UfOk.lsept.rU/artiC|85/5828185

PP ' https://uchi.ru/

5.4, | Monera u urpajbHas KOCTb B TEOPHH BEPOATHOCTEH. irp:5:i @ Eo:i https://education.yandex.ru/;
https://www.yaklass.ru/

5.5. | Ilpaktiueckas paGora «JacToTa BbIIaACHUS OpIa» i'j;! @ m ihttps://math-oge.sdamgia. I'U/i

Uroro no pazpeny: @

Pa3;[e.11 6. 06061 eHUE, KOHTPOJIb

6.1. | [pencrapnenye naHHbIX. ﬂ @ [di ihttpSZ// edu.skysmart.ru/;

6.2. | OnucarenbHas CTaTHCTHKA. [2;! @! @ https://infourok.rufl
https://oge.sdamgia.ru/!

6.3. | Beposthocts, ciyuajitoro cobpImus. 2 i 0 https://urok.1sept.ru/articles/582818;
https://uchi.rul/

Hroro no paznmeny: L:

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5

8 KJIACC
Ne | HammeHoBaHue pa3aesioB M TeM IPOrpaMMBbI Konn4yectBo yacos DJICKTPOHHBIE (uudgposrbie)
n/n o0pa3oBaTejibHbIEe pecypcChl
BCE€I0 | KOHTPOJIbHBIC NMPpaKTHYE€CKUE
padoThI padoThbI

Pa3nen 1. NosTopenue kypca 7 knacca




1.1. | lpeacranaenne raumpx. i 0 0 Ihttps:/math-oge.sdamgia.ru/

1.2. | OnucarensHas cTaTuCTHKA. K):S:i @ E);! ihttps://edu,skysmart. ru/;

1.3. | Cnysaitnas wsvesamsocts. 05 |0 o https://edu.skysmart.ruf]

1.4, | Cpeamme uncnosoro naGopa. 05 |0 ol https:/infourok.ru/
https://oge.sdamgia.ru/

1.5. | Cayuaiissie coGurmus. 05 |0 ol https://urok.1sept.ru/articles/582818|
https://uchi.rul/

1.6. | Beposrmioctn i Hactoth. 05 |0 0 https://education.yandex.ru/
https://www.yaklass.ru/!

1.7. | Knaccuyeckue Monenu Teopuu BEPOATHOCTEN: MOHETA M MIPAIbHASA KOCTh @:5] @ E);! ihttps: //math-oge. sdamg ia.ru /i

Hroro no pasueny i'j

Pa3ne.11 2. OnucarebHas craTuctuka. PaccenBanue JAAHHBIX

2.1, | Omroners. 1|0 0 https://edu.skysmart.ru/!

2.2. | Jucnepcus uucnosoro Habopa. @_] @ @ https://infourok. ru/i
https://oge.sdamgia.ru/

2.3. | Crasnaprroe oioenue wiei080ro HaGopa. 1 |0 o https://urok.1sept.ru/articles/582818,
https://uchi.rul/

2.4, | warpasiet paccensaris 1 o o https://education.yandex.ru/!

https://www.yaklass.ru/

Hroro no paszneny




Pa3nen 3. Muoxecrsa

1 1 ! :
3.1. | MHOXeCTBO, OAMHOKECTBO. | 0 0 https:/math-oge.sdamgia.ru/
3.2. Onepanuy HaJi MHOXKECTBAMU: 00bEIMHEHHE, TIEPECCUCHUE, IOTIOJIHEHUE. i:! @ @! ihttps://edu.skysmart.ru/;
3. 3 CBoiicTBa orneparui HaJ MHOXECTBAMU: IIEPEMECTUTEIBHOE, H !6! !6! httpS: //infourok.ru /i
COYETATENbHOE, PACTIPEACIUTEIFHOE, BKIIIOUCHNSL. = = = =
https://oge.sdamgia.ru/!
3.4. | Tpaduuecioe npescTabiieHue MHOKECTS. il o il https://urok.1sept.ru/articles/582818;
https://uchi.rul/
Hroro no pazneny: El]
Pa3nen 4. Beposaraocth cayyaitHOro coGbITHA
i 1 ! .
4.1. | Dnevenapiic oG, 05 |0 0 https:/math-oge.sdamgia.ru/
. o 1 !
4.2. | Cyuaitubie coGbiThs. 0.5 |0 0 https://edu.skysmart.ruf!
4.3, | braronpuaTcTByIOMIKE dIEMEHTAPHBIE COOBITHSL. E! @ @ ihttpS: //edu.skysm art.ru /i
. -1 ! 1 .
4.4. | BepositHOCTH COOBITHIA. i 0] 0 https://mfourok.ru/;
https://oge.sdamgia.ruf!
4.5, | OnbIThl ¢ paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHI COOBITHAMH. [-! @ @ httpS://U rok.1sept.ru/articles/582818i
https://uchi.ru/
N -1 1 ! .
4.6. | Coyuaiinbiid BrIGOp. | 1) 0] 0] https://education.yandex.ru/,
https://www.yaklass.ru/!
4.7. HpﬁaKTI/IquKaﬂ paboTta «ONBITEI ¢ PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU [] ib:i [-! ihttps://math-oge.sdamgia.ru/i
COOBITUAMI

Uroro no pazaeny:

Pasnen 5. Beeaenne B Teopuio rpadoB




5.1. | Jepeso. 1 |0 ol Ihttps://edu.skysmart.ru/
5.2. CBolicTBa JepeBa: €IUHCTBEHHOCTh IyTH, CYIIECTBOBAaHHE BHCSYEH H !6! !6! httpS' //infourok ru /i
BEPLIMHBI, CBS3b MEKAY YHCIIOM BEPILUH U YUCIOM pEbep. = = = - ==

https://oge.sdamgia.ru/!

5.3. | Tpasuio ymMHOXEHH. ol i ol https://urok. 1sept.ru/articles/582818,
https://uchi.rul/

Uroro no pazneny: El]

Pa3nen 6. Cayuaiinbie co6biTus

6.1. | Mporsonomnosxioe coGbrme. 1 |0 o https://education.yandex.ru/,
https://www.yaklass.ru/!

6.2. | Mmarpamma dimepa. | 0.5 | 0] o https://math-oge.sdamgia.ru/!

6.3. | O6benunenue u nepeceveHne COObITHH. @:5] @ @ ihttps://edu.skysmart.ru/;

6.4. | HecoBmecTHbIe COOBITHS. E! @ E);! https://infourok.ru/;
https://oge.sdamgia.ruf!

6.5. | Popmyia cioxkeH1s BEPOATHOCTEH. [1: [d: [d https://urok.1sept.ru/articles/582818!
https://uchi.ru/

6.6. | Mpasito ymmoxens sepostHOCTEl, 1 |0 o https://education.yandex.ru/,
https://www.yaklass.ru/!

6.7. | Yenosnas seposraocts. 1 o o https://math-oge.sdamgia.ru/!

6.8. | Hesasucnmbie cobpITns. [ﬂ [(ﬁ [d https://edu.skysmart.ru/

6.9. | lpeacrasnenune ciy4aiiHOro SKCIIEPUMEHTA B BUJIE JIEPEBA. @_] @ @ httpS: //infourok.ru /i

https://oge.sdamgia.ru/




Uroro no pazaeny:

Pa3)1e.11 7. 060611eHUE, KOHTPOJIb

7.1. | Mpencraperue asix. 05 |0 ol https://urok.1sept.ru/articles/582818|
https://uchi.ruf!

7.2, | Onucarenbhas CTaTHCTHKA. 05 |0 0 https://education.yandex.ruf
https://www.yaklass.ru/!

7.3. | Tpau. 1 o 0 https://math-oge.sdamgia.ru/!

7.4. | BeposatHocTh ciryqaliHOro cOOBITHS. [] [ : @ ihttps://edu.skysmart.ru/;

7.5. | OneMeHTb! KOMOHHATOPHKH. ﬂ L: [O] https://infourok.ru/;
https://oge.sdamgia.ru/

Uroro no pazneny: El;:

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

9 KJIACC
Ne | HaumeHoBaHMe pa3/iejioB M TeM MPOTrPaMMBbl KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE (ungposbie)
n/n o0pa3oBaTe/ibHbIE PECYPChI
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHUe
padoThl padoThI

Pa3neu 1. Noeropenue kypca 8 knacca

1.1. | lpencrapienue 1aHHbIX. L: L: L: https://urok.1sept.ru/articles/582818i
https://uchi.rul/

1.2, | Ommcaremsas cramneriia. 1 o 0 https://education.yandex.ru/

https://www.yaklass.ru/!




1.3.

Onepauuu Haa COOBITHAMHI

https://math-oge.sdamgia.ru/

1.4.

HeszaBucumocTts cOOBITHIT

= =

https://edu.skysmart.ru/

Uroro no pazpeny:

(g
[5= g I e

Pa3naen 2. 3nemenTh KOMGHHATOPHKH

2.1.

KOM6I/IHaT0pHOC IMpaBUJIO YMHOXKECHUSA.

https://infourok.ru/!

https://oge.sdamgia.ru/

2.2.

[lepecranoBku.

https://urok.1sept.ru/articles/582818!

https://uchi.ruf!

2.3..

®dakTopual.

| i

https://education.yandex.ru/!

https://www.yaklass.ru/

2.4.

CoueTaHus U YKMCI0 COYCTAHHIMA.

i

https://math-oge.sdamgia.ru/

2.5.

Tpeyronbuuk [lackans.

i

https://edu.skysmart.ru/!

2.6.

[Ipaktuueckas pabora «BprurciaeHue BeposATHOCTEH ¢ MCIOJIB30BAHUEM
KOMOWHATOPHBIX (PYHKIHI SJTEKTPOHHBIX TaOJIUID)

https://infourok.ru/!

https://oge.sdamgia.ru/

Uroro no pazneny:

Pa3nen 3. reomerpuueckas BeposaTHOCTE

3.1

reOMeTpI/I‘leCKaH BEPOSATHOCTD.

https://urok.1sept.ru/articles/582818!

https://uchi.rul/

3.2.

CiryuaiiHblil BBIOOp TOUKHM U3 QUTYpBI Ha ITIOCKOCTH, U3 OTPe3Ka, U3 IyT'H
OKpY’KHOCTH

https://education.yandex.ru/!

https://www.yaklass.ru/

Hroro no pasneny:




Paznen 4. Ucnbrranus Bepuyum

4.1. | Viemsrarme. i ol 0 https://math-oge.sdamgia.ru/!

4.2. | Yenex u neynaua. E]_;! @ @ https://edu.skysmart.ru/

4.3, | Cepus ucnblTanui 10 IIEPBOTO yCrexa. [-! @ i':o:i httpS: /linfourok.ru /i
https://oge.sdamgia.ru/

4.4, | Viemsramns Beprynm. 1 o 0l https://urok.1sept.ru/articles/582818,
https://uchi.rul/

4.5. | BepoaTtHoctu cobbITuii B cepun ucnbiTanuii bepayiu [-! @ @ https://education.yandex.ru/i
https://www.yaklass.ru/

4.6. | lparmsecras . paGora | 7] ol il ihttps://math-oge.sdamgia.ru/!

Hroro no pazneny: @

Pa3ne.11 5. Ciy4yaiiHas BeJIMYUHA

5.1. | Cinyyalinas BenmuuuHa U pacupeieieHHe BEPOATHOCTEH. i:! @ @ ihttps: //edu. skysm art.ru /i

52 Matemarndeckoe OXKHUIaHue U JUCTIEPCHsl CIyYaiiHON BETUUHHBI. i'j'] @ @ httpS: // infourok.ru /i
https://oge.sdamgia.ru/!

5.3. ?HT/LIII:ES:;I Bl\;iz;n:;z?qecmro O0XKUJAHUSI KaK TEOPETUYECKOI0 CPEIHEro i'j_] @ @ httpSI //urok. 1sept.ru /articles/5828 185

' https://uchi.ruf!

5.4, | Honstue o 3aKone GOMBIIIX THCE. EL] @ @ https://education.yandex.ru/;
https://www.yaklass.ru/

5.5. | U3mepenne BeposTHOCTEH C MOMOLIBIO YaCTOT. i'j;! E! @ ihttps://math-oge.sdamgia.ru/i

5.6. | llpuMenenne 3akona OONMBIIMX YUCEN i'j;! E];! @ ihttps://edu.skysmart. ru/i




Uroro no pazaeny:

Pa3)1e.11 6. 060611eHUE, KOHTPOJIb

6.1.

[IpencraBienne JaHHBIX.

https://infourok.ru/}

https://oge.sdamgia.ru/

6.2.

OmnucarenpHas CTAaTUCTHKA.

https://urok.1sept.ru/articles/582818!

https://uchi.rul/

6.3.

BeposTHOCTB CcIy4aifHOTO COOBITHS.

https://education.yandex.ru/!

https://www.yaklass.ru/!

6.4.

DJIEMEHTHI KOM6I/IHaT0pI/IKI/I .

https://math-oge.sdamgia.ru/!

6.5.

CﬂyqaﬁHme BCJIMYUHLBL U pacIipeICICHUsL

https://edu.skysmart.ru/!

Uroro no pazneny:

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




10.

11

12

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Mepznsik A.I'., ITononckuii B.b., fAxkup M.C.; nox penakmueit [logonsckoro B.E. MaremaTtuka,
5 ximacce, OOIIECTBO C OTPaHMYCHHON OTBETCTBEHHOCTHIO "M3natenbckuit ientp BEHTAHA-
I'PA®"; AxunonepnoeobiectBo "M3narensctBo [Ipocemenue";

Mepzask A.I'., Ilonorckuit B.b., SAxup M.C.; nmox penakuueii [logonsckoro B.E., MatemaTuka, Ob61ectBo
COTpaHWYCHHON OTBETCTBEHHOCTHIO "M3marensckmii nenTp BEHTAHA-I'PA®"; AkionepHOe 0011IeCTBO

"N3nmarenscTBo IIpocBemenue"

Mepsnsk A.T'., [lonmonckuii B.B., SAxkup M.C.; nox penakmueii [lononsckoro B.E., Anre6pa, 7
kiacc, OOIIECTBO ¢ OTpaHUYCHHOM OTBETCTBEHHOCTHIO "M3narensckuii nentp BEHTAHA-
I'PA®"; AkninoneproeobmectBo "M3narensctBo [Ipocsemnienue"” (yriay0ieHHOE H3YUCHHE).

Aranacsa JI.C., byry3os B.®., Kagomiies C.b. u apyrue ['eomeTpus 7-9 kinacc AKIIMOHEPHOE 0OIIECTBO
"M3marenscTBo "[IpocBenienne’;

METOANUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

1. Astop byuko E.B., Mepzmsk A.T'., [Tononckuit B.b. Cepus Jlunus YMK A. I'. Mep3sika.
Marematuka(5-6) Knace 5 kmace Ilpeamer Matematuka M3natensctBo BEHTAHA-TPA®,
kopropanus "Poccuiickuityue6nuk" Bua npoaykunun Meronudeckoe nmocooue

2. Astop Mepsmsik A.T., [Tomonckuii B.b., Axup M.C. Cepust Jluaus YMK A. I'. Mep3inska.
Maremaruka (5-6) Kimacc 5 xnacc IIpeamer Marematuka U3narensctBo BEHTAHA-T'PA®,
kopropanus "Poccuiickuii yueonuk" Bua npoaykiun Pabouas rerpans 1

3.ABTop Mep3msak A.T'., [Tononckwuii B.b., AAxup M.C. Cepus Jluans YMK A. I'. Mep3ska.
Maremaruka (5-6) Knacc 5 xknacc [Ipeamer Marematuka U3natrensctso BEHTAHA-I'PA®,
koprnopanus "Poccutickuit yueonuk" Bun nponykuuu Pabouas tetpaap 2

4.ABTop Mep3nsak A.l'., [Tononckuii B.b., Pabunosuu E.M. Cepust JIunus YMK A. I'. Mep3nsika.

Matemaruka (5-6) Kmace 5 knace [Ipenmer Maremaruka UsnarensctBo BEHTAHA-TPA®D,
kopropaius"Poccuiickuit yueOnuk" Hazpanue: /lunaktuueckue Mmatepuaibl

5.Astop bynxko E.B. Cepust Jlunus YMK A. I'. Mepansika. Matematuka (5-6) Kirace 5
knacc [IpeamerMarematuka U3natensctBo BEHTAHA-T'PA®, kopnoparus

"Poccuiickuit yueOnuk" Hazpanue: KoHTpoiabHbIE pabOThI

6. DnekTpoHHOE yaeOHOe TocoOre K yueOHUKY MaTeMaTuku Juist 5 kitacca A.I.Mepanska u ap. 2.0
7. https://rosuchebnik.ru/material/matematika-6-klass-metodicheskoe-posobie/

8. http://vakalova.ucoz.ru/index/6 klass/0-19
9.

Mepsnsk A.TI'., ITononckwuii B.b., Sxup M.C.; mox peaaxmueit [lononsckoro B.E., [lugaktudeckue
Matepuansl, Anredpa, 7 kiacc, OOIECTBO C OTpaHUYSHHON OTBETCTBEHHOCTHIO ""M31aTenbCKuii IISHTP
BEHTAHA-TPA®"; Akumnonepnoe obuiectBo "UznarensctBo [Ipocenienune”

I'.B.lopodeena, JI.B.Ky3unenosa, [.M.Ky3nenosa, K.A.Kpacusuckas, C.C.Munaesa,
T.M.Muenko, JI.O.Pocnosa, E.A.Cenosa, C.b.CyBopoBa «O1ieHKa KauecTBa MOATOTOBKU
BBIITYCKHUKOB OCHOBHOM IIKOJIBI TT0 MaTeMaTuke», Mocksa, «poday, 2004.

. T.A.bypmuctpoBa «TeMaTtnueckoe iaHUpOBaHKUE 110 MATEMATHUKE. 5 - 9 Ki1acchl»,
Mockaa,«IIpocsemenuey, 2003.

. ®enepanbHblil HeHTp TecTupoBanus «TecTel. ['eomerpus. 9 knacc. BapuaHTsl 1 OTBETHI
LEHTPAIIM30BAHHOTO UTOTOBOTO TECTUPOBaHU», MockBa, «PI'Y «DenepasibHbIN LEHTP
TecTUpoBaHum», 2007.


https://rosuchebnik.ru/material/matematika-6-klass-metodicheskoe-posobie/
http://vakalova.ucoz.ru/index/6_klass/0-19

13. H.b.MenbsuukoBa «TemaTnyeckuii KOHTPOJIb o reomeTpuu. 7 (8, 9) kimacc», Mockaa,
«HnTemnext Lentpy, 2000.

14. A.N.Mensunauk «KOHTpOJIbHBIE U TIPOBEPOYHBIC PAOOTHI 1O TeoMeTpun 7 - 11 Kimacchl»,
Mockaa,«/Ipodar, 1997.

15. TIL.A.AnteiHoB «I'eometpus. 7 - 9 knaccol. Tecto», Mockaa, «JIpoday, 2002,

16. W.JL.I'yceBa, U.d.Makaposa, A.O.Taryp «COOpHUK TECTOBBIX 3aIaHUH JJIsi TEMATHYECKOTO U
UTOTOBOTO KOHTpOJIA. 7 (8, 9) kimace», Mocksa, «Ma—TemtekT Llentpy», 2002.

17. TI''"M.Kykapuesa «COOpHHK 3a7a4 110 FTEOMETPUM B PUCYHKaX U TecTax», Mocksa, «<BAKO»,
2009.

18. JIL.N.3BaBu4 «HoBBIE KOHTPOJIBHBIE U IPOBEPOUHBIE PAOOTHI IO TEOMETPHH. 7 - 9 KIIacCh»,
Mocksa,«Ipodar», 2002.

19. A.B.IToropenos «I'eomeTpus. YaeOHUK 1)1 7 - 9 KJIaCCOB OCHOBHOM IIKOJIBIY,
Mockaa,«IIpocserenuey, 2008.

20.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. MunuctepctBo obpazoBanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/.TectupoBanue online: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/ .

2. llenarornueckasi MmacTepckasi, ypoku B UIHTepHET 1 MHOTOE Apyroe:
http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

. .HoBsle TexHonoruu B o0pazoBanuu: http://edu.secna.ru/main/.

. [TyreBomuTens «B Mupe Haykm» JuIs IKOIBHUKOB: http://www.uic.ssu.samara.rul-nauka/.
. Merasunuknoneaus Kupumia u Medoaus: http://mega.km.ru.

. http://school-collection.edu.ru/

. http://interneturok.ru/

3
4
5
6. CaiiTel «Mup sHIMKIONE U, http://www.rubricon.rul ; http://www.encyclopedia.rul.
7
8
9

. https://lecta.rosuchebnik.ru/?auth

10. Enunas xomekius nudpoBbix o0pazoBaTeabHBIX pecypcos (school-collection.edu.ru);
11. Poccwuiickas snexktpoHHas mkosa (resh.edu.ru);

12. infourok.ru

13. uchi.ru,

14. math5-vpr.sdamgia.ru.

15. https://oge.sdamgia.ru.

16. https://vpr.sdamgia.ru.

17. https://uztest.ru

18. www. edu - "Poccuiickoe obpasoBanue" denepanbHbIi MOpTAall.

19. www. school.edu - "Poccuiickuii 001eo0pa3oBaTenbHbIi mopTan".

20. www.school-collection.edu.ru/ Equnas xoiiekius iudpoBsIX 00pa3oBaTeIbHBIX PECYpPCOB 4.
www.mathvaz.ru - docke mKOJIBHOTO YUUTENST MATEMaTHKH

21. www.it-n.ru "CeTb TBOpUECKHX yuuTEICH"

22. www .festival.lseptember.ru ®ectuBans nenarorunueckux uaen "OTKpBITHINA ypok" 7.
www.shomtaya.ucoz.ru/ [lepconanphsiii caiit - [llomaxoBa Taucus McmannoBHa.

23.


http://www.infonnika.ru/%3B
http://www.ed.gov.ru/%3B
http://www.ed.gov.ru/%3B
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.schoolcollection.edu.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.rul-nauka/
http://mega.km.ru/
http://www.rubricon.rui/
http://www.encyclopedia.ru1/
http://school-collection.edu.ru/
http://interneturok.ru/
https://lecta.rosuchebnik.ru/?auth
https://uztest.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLHECCA YYEBHOE OBOPYJIOBAHHUE

1. HaGop reomMeTpuyecKUX Tell IEPEBSIHHBIX JIEMOHCTPALUOHHBIH
2. Tpancnoptup
3. YroapHUK

OBOPYJOBAHMUE JJI51 HPOBEAEHUSI JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPALIUU
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