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MOACHUTEJIbHAA 3ATTNCKA

OBLLAA XAPAKTEPUNCTUKA YYEBEHOIO MPEAMETA «MATE-
MATUKA»

Pa6ouyas nporpamma AKafeMn4ecKoii rumHasmm um. M.M. Makcumo-
BMYa N0 MaTeMaTuKe Ansa obydarowmxcs 5—9 knaccos paspaboTaHa Ha oc-
HoBe defiepasbHOro rocyaapcTBeHHOro 06pa3oBaTeNbHOro cTaHAapTa OCHOB-
HOro o6Lero 06pa3oBaHns € YYETOM U COBPEMEHHbLIX MUPOBbIX TPe6OBaHWIA,
npeabsaBAseMbIX K MaTtemaTuyeckoMmy 00pa3oBaHWio, W Tpaguuuili poccuii-
CKOro obpasoBaHusi, KOTOpble 06ecne4ymBaroT 0BNafeHNe KIOYEBLIMU KOMMeE-
TEHLMAMU, COCTaBASAIOLWMMUN OCHOBY A/ HerpepbiBHONO 06pa3oBaHus U ca-
MOPa3BUTUA, a TaKXKe LLeNOCTHOCTb 06LLEeKY/IbTYPHOr0, IMYHOCTHOIO Y NO3Ha-
BaTe/IbHOI0 pa3BuUTUA o0byyvatowmxca. B paboyein nporpaMmme yuTeHbl nUaen u
nonoxeHns KoHuenuuu pasBuTua MaTeMaTM4eckoro obpasoBaHus B Poccuii-
ckoii ®efepaummn. B anoxy uMpoBoi TpaHChopMaLMm BCex chep Yenoseye-
CKOWi e TeIbHOCTU HEBO3MOXHO CTaTb 06pa30BaHHbIM COBPEMEHHbIM Yeso-
BEKOM 6€3 6a30BOI MaTeMaTMYeCKOI NOArOTOBKN. Y)Xe B LUKOMEe MaTemMaThKa
CNY>XWUT OMNOPHbIM NPEAMETOM [15 U3YUEHWUS CMEXHbIX AUCUUNANH, a Nocne
LUKO/Ibl peasibHON HeOBXO0AMMOCTbLIO CTAHOBUTCA HENpepbIBHOE 06pa3oBaHue,
yTo TpebyeT MOMHOLEHHO 6a30Bol 06LLe06pa3oBaTelbHOM NOArOTOBKK, B
TOM YunC/ie M MaTemMaTUyeckoil. AT 06YCNOBEHO TEM, UTO B HALUW JHU pacTET
4yncno npodeccuid, CBA3aHHbLIX C HEMOCPEACTBEHHbIM MPUMEHEHWEM MaTeMa-
TUKK: U B ChEPe 3KOHOMMWKM, U B BU3HECE, 1 B TEXHONOMMYECKUX 06/1aCTSAX, U
JaXe B rymaHuTapHbIx ciepax. Takum 06pa3om, Kpyr WKONLHWUKOB, A4/1F KO-
TOPbIX MaTemMaTnKa MOXEeT CTaTb 3Ha4YUMMbIM MPejMeToM, pacLLumpseTCs.

MpakTuyeckas Mone3HoCTb MaTeMaTUKU 00YCNnoBneHa TeM, 4TO eé
npesMeTOM SBNAIOTCA (DYHAAMEHTa/lbHble CTPYKTYpbl Hallero mwupa: npo-
CTpaHCTBEHHbIE (DOPMbl M KOMIMYECTBEHHbIE OTHOLUEHUS OT MPOCTEALINX,

yCBamBaeMbIX B HEMOCPEACTBEHHOM OMbITE, A0 AOCTATOYHO C/IOXKHbIX, Heob-



XOAUMbIX ANS Pa3BUTMS HayYHbIX W NPUKNagHbIX Uaei. be3 KOHKPeTHbIX Ma-
TeMaTMUYeCKNX 3HaHWIA 3aTPyAHEHO NOHMMaHWE NPUHLMNOB YCTPOIACTBA U UC-
NoMb30BaHNSA COBPEMEHHOM TEXHWKM, BOCTIPUATIE U MHTEPNpPeTaLNsa pa3Ho06-
pa3HoiA coumanbHON, 3KOHOMUYECKO, NOMMTUYECKO MHopMaL MK, Manoad-
(heKTMBHA NOBCEAHEBHAs NPaKTMYeCKas AesTeNlbHOCTb. KaXaoMy YenoBeKy B
CBOEN YXW3HW MPUXOAUTCA BbIMOMHATL PacyéTbl U COCTaBAATb a/ITOPUTMbI,
Haxo4MTb W MPUMEHATb QOpMY/bl, BNafeTb NPaKTUYECKUMMN NPUEMaMMN reo-
MeTPUYECKMX N3MEPEHWNIA U NOCTPOEHWIA, YNTaTb MH(OPMALMIO, NPeACTaB/EH-
HYI0 B BUAe Tabnuu, gnarpaMm 1 rpauKoB, XXMTb B YCNOBUAX HEOMpeaenéH-
HOCTU 1 MOHMMaTb BEPOATHOCTHBIA XapaKTep CyYaiiHbIX COObITUIA.

O[IHOBpPEMEHHO C pacwupeHnemM chep NpPUMeHeHUs MaTemMaTuKK B
COBpPEMEHHOM 006LLecTBe BCE 60nee BaKHbIM CTAaHOBWUTCS MaTeMaTUyecKuii
CTWNb MbILLNEHUA, NPOABASIOWMIACS B ONPeAeN&HHbIX YMCTBEHHbIX HaBbIKax.
B npouecce n3yyeHns maTemaTvKn B apceHan NPpMEMOB M METO0B MblLLIEHNS
Ye/sloBeKa ecTeCTBEHHbIM 06Pa30M BK/HOUAKOTCS MHAYKLUMS U AeAyKLUns, 06006-
LLLEHEe U KOHKPeTn3aLUus, aHain3 1 C1HTe3, Knaccugmkaums u cucteMaTusa-
uns, abcTparnpoBaHue n aHanornsi. O6beKTbl MaTeMaTUYECKNX YMO3aK/IoYe-
HWiA, NpaBMna UX KOHCTPYMPOBaHMS PacKpbiBatOT MeXaHW3M NOTUMYECKUX MO-
CTPOEHUIA, CNOCOBCTBYIOT BbIpaboTKe YMeHUs JopMynmpoBatb, 060CHOBbI-
BaTb W [0Ka3blBaTb CYX[EHWS, TEM CaMbIM Pa3BMBAOT /IOrMYECKOE MblLLfe-
Hue. Begyuias ponb NpuHagneXxuT mateMaTike U B JOPMUPOBaHUM anropuT-
MMWYECKON KOMMOHEHTbI MbILWEHUS N BOCAUTAHUN YMEHWIA [eiACTBOBaTb MO
3afjaHHbIM aNropMTMam, COBEpPLLEHCTBOBATb M3BECTHble U KOHCTPYMPOBaTb
HoBble. B nmpouecce pelleHWs 3aja4 — OCHOBOW Y4YeOHOI AesTenbHOCTU Ha
YpOKax MaTemMaTWKN — pa3BMBAOTCA TaKXXe TBOpYeckas U npuknagHas cTo-
POHbI MbILLNEHNS.

ObyueHne maTemaTuMke [JaéT BO3MOXHOCTb pa3BMBaTh Yy 00yuaro-
LMXCA TOYHYHO, paLMOHaNbHYO M MH(OPMATUBHYHO peyb, YMEHME 0TOMpaTb
Hambonee nNoaxoAsuiMe A3bIKOBble, CUMBOMMYECKME, TpaduryecKne cpeacTsa

ANs BIPKEHUS CYXAEHWIA U HAarNsgHOro UX NpeacTaBneHus.
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Heo6X0AUMbIM KOMMOHEHTOM O06Leil KynbTypbl B COBPEMEHHOM
TOMIKOBaHWM SIBNSiETCA 06Liee 3HAKOMCTBO C MeTOZamy MO3HaHUA LeACTBU-
TeNbHOCTW, MPeACTaBAeHMEe O NpeaMeTe U MeTOAaxX MaTeMaTUKMW, UX OTIMYMIA
0T MeTOJ0B APYTUX eCTECTBEHHbIX U N'YMaHWTapHbIX HayK, 06 0CO6EHHOCTSX
NPUMEHEHUS MaTeMaTUKM AN PELLEHMS HayYHbIX U NPUKIafHbIX 3agady. Ta-
KM 06pa3oM, MaTeMaTyeckoe 06pa3oBaHMe BHOCUT CBOI BKNaj B hOpMMpo-
BaHMe 06LLel KynbTypbl YeNOBEKA.

M3yueHne MaTemMaTUKU TakxXe CNocobCTBYeT 3CTETUUECKOMY BOCMM-
TaHWIO YenoBeKa, MOHUMAHMIO KPacOoThbl M M3ALLECTBA MaTeMaTUYeCKMUX pac-

CYXXEHWIA, BOCMPUATIIO FeOMETPUYECKUX (DOPM, YCBOEHMIO UAEU CUMMETPUN.



LENN N1 OCOBEHHOCTU N3YUEHNA YUEBEHOI O NMPEAMETA
«MATEMATUKA». 5-9 KTACCbI

MpuopuTeTHLIMU LLeNsaMM 06yUeHns MaTemMaTuke B 5—9 knaccax aB-
naTCS:

— (hopMMpOBaHUE LEHTPaNbHbIX MaTeMaTUyYecKUX MOHATUIA
(uncno, BenMuUMHa, reomeTpuyeckas urypa, nepemMeHHasi, BepPOATHOCTb,
(hyHKUMA), obecrneynBalownx NpeemMcTBEHHOCTb M NMePCNeKTUBHOCTL MaTeMa-
TU4YeCcKoro obpasoBaHus 06yyaroLmxcs;

— nofsefieHne 06yyaloLMXca Ha 4OCTYMHOM A5 HAX YPOBHE
K OCO3HaHWIO B3aMMOCBSA3M MaTeMATUKM U OKPYXXAIOLLEro mupa, noH1MMaHue
MaTeMaTUKN KaK YacTu 06LLei KybTypbl YeN0BEYEeCTBa,;

— pa3BUTUE MHTENNIEKTYaNbHbIX Y TBOPYECKUX CNOCOGHOCTEN
obyyvatoLmxcs, no3HaBaTeNbHON aKTUBHOCTW, WMCCNe0BaTeNbCKUX YMEHWA,
KPUTUYHOCTMN MbILLSIEHNS, MHTEpPeca K U3YyUYeHU0 MaTeMaTUuKu;

— thopMmpoBaHMe (YHKUMOHANbHON MaTemMaTU4YecKoin rpa-
MOTHOCTU: YMEHMA pacno3HaBaTb MNPOABMEHUA MaTemMaTUYeCKUX MNOHATMUIA,
06BEKTOB M 3aKOHOMEPHOCTEN B peabHbIX XXU3HEHHbIX CUTYyaLUsAX U Npu 13y-
YeHUW ApYrux y4yebHbIX NPeAMeToB, MPOSBJEHUS 3aBUCUMOCTEA M 3aKOHO-
MepHOCTER, POpPMYyNMpoBaTh UX Ha A3blKe MaTeMaTUKU U co3jaBaTb MaTeMa-
TUYECKUE MOZENU, NPUMEHATb OCBOEHHbI MaTeMaTUYecKuin annapar gns pe-
LLeHNA NPaKTUKO-OPUEHTUPOBAHHbIX 3afa4y, MHTepPNpeTMpoBaTb 1 OLEeHUBATb
nofyyYeHHble pe3ynbTathl.

OCHOBHbIe IMHWM COAEPXKaHUA Kypca MaTemMaTukm B 5—9 knaccax:
«Yucna u BbluMCieHUs», «Anrebpa» («Anrebpanyeckue BbIPAKEHUSA»,
«YPaBHEHUS N HepaBeHCTBa»), «DYHKUMW», «[eomeTpusi» («eomeTpuye-
CKne (Mrypbl M UX CBOWCTBa», «M3MepeHne reoMeTpPUUYECKUX BENUUUHY),
«BepoATHOCTb ¥ CTaTUCTUKa». [laHHble NUHWW Pa3BMBAIOTCA MapannensHo,
KaXJas B COOTBETCTBUM C COOCTBEHHOMN /IOMMKOM, OfHAKO HE He3aBUCMMO

0fHa OT ApyFOVI, a B TECHOM KOHTaKTe " B3aMMO,qu71CTBVIVI. Kpome 3Toro, nx

10



00beMHAeT formyeckas cocTaBasoLwWas, TPagULMOHHO npucyllas matema-
TUKe 1 MPOHK3bIBaIOLLLasA BCE MaTeMaTUYeCKue KypChl U CoepXKaTe/lbHble K-
Hun. ChopmynmpoBaHHoe B defiepaibHOM rocyjapCTBEHHOM 06pa3oBaTe/b-
HOM CTaHJapTe OCHOBHOIO 06LLero o6pasoBaHust Tpe6OBaHNE «yMeTb Onepu-
poBaTb MOHATUAMU: OMNpefeneHne, akcMoma, TeopemMa, [0Ka3aTenbCTBO; yMe-
HWe pacno3HaBaTb UCTUHHbIE U NIOXHbIE BbICKa3blBaHUSA, MPUBOAUTL MPUMEPBI
1 KOHTPNPUMEPbI, CTPOWTbL BbICKa3blBaHWS U OTPULLAHNS BbICKa3biBaHW» OT-
HOCMTCS KO BCEM KypcaMm, a PoOpMUpOBaHMe I0rMUECKUX YMeHWIA pacnpeaens-
eTCsa N0 BCEM rojamM 06y4eHUs Ha YPOBHE OCHOBHOro 06Liero obpasoBaHus.
CopepkaHue 06pas3oBaHMs, COOTBETCTBYHOLLEE MPeAMETHbIM pe3ynbTaTam
OCBOEHMsA paboyeil nporpammbl, pacnpefenéHHbIM M0 rofjam 06yueHus,
CTPYKTYPMPOBAHO TaknM 06pa3oM, YTOObI KO BCEM OCHOBHbIM, MPUHLMNMNASb-
HbIM BONpocamM obyyatoLvecs obpallancb HEOLHOKPATHO, YTOObI OBNajeHune
MaTeMaTUHeCKMMM MOHATUAMM W HaBblKaMW OCYLLECTBAANOCL MOCNef0Ba-
TeNbHO U MOCTyNaTenbHO, € COB0AEHMEM NPUHLIMNA MPEEMCTBEHHOCTM, a HO-
Bble 3HAHMS BK/IOYANUCh B 06LLYHO CUCTEMY MaTeMaTUYeCKUX NpeACTaBIeHUl
obyuaroLmxcsl, paclumpss n yrnybnss eé, o6pasys NpoUYHbIe MHOXECTBEHHbIE
cBA3N.

MECTO YYEBHOIO TMPEAMETA «MATEMATUKA» B
YYEBHOM IMNJTAHE

B cootBeTcTBUM ¢ PefiepanbHbIM FOCYAapCTBEHHBIM 06pa3oBaTesb-
HbIM CTaHJApTOM OCHOBHOrO 06Llero 06pa3oBaHUs MaTemMaTuKa SIBNsieTCS
0653aTe/IbHbIM MPeAMETOM Ha JaHHOM YpoBHe o6pasoBaHus. B 5—9 knaccax
yuebHbIli npeaMeT «MaTemMaTuka» TpagULMOHHO M3yYaeTcs B paMKax creay-
IOLWMX y4ebHbIX KypcoB: B 5—6 Knaccax — Kypca «MatemaTuka», B 7—9
Knaccax — KypcoB «Anre6pa» (BKIOYas 3N1eMeHTbl CTaTUCTUKN 1 TEOpUM Be-
posiTHoCTen) n «FeomeTpusa». HacTosweli NnporpaMmmori BBOAUTCSA CamMOCTOA-
TeNbHbI yuebHbIli Kypc «BeposiTHOCTb U CTaTUCTUKA.

HacTosllei nporpaMmoli npegycMaTpuBaeTcsl BblaeneHne B yue6-
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HOM M/iaHe Ha U3y4yeHne maTeMaTUKn B 5—6 Knaccax 5 yyeGHbIX 4acoB B He-
[Jento B TeYeHWe Kaxkaoro rofa o6yyeHus, B 7—9 knaccax 6 yue6HbIX 4acoB B
HefeNto B TeYeHMe KaXA0ro rofa obyyeHms, Bcero 952 yue6Hblx yaca.
TemaTuyeckoe MaHMpPOBaHWe YueBHbIX KypcoB U peKoMeHAyemoe
pacnpefeneHue y4eGHOro BpeMeHU [/ U3yUYeHWs OTAeNbHbIX TeM, MPeano-
YKEHHbIE B HACTOsLLEelt NporpamMmmMe, Hafo paccMaTpuBaTh Kak MPUMepHbIE 0pu-
eHTVPbI B NMOMOLLb COCTaBUTE/NIO aBTOPCKOI paboueli nporpamMmmbl U npexae
BCEro yuuTento. ABTop paboueii NporpamMmbl BNpase YBENUUTL UMW YMEHb-
WWTb NPeAIoKEHHOe YMCO YUYeBHbIX YacoB Ha Temy, YTo6bl Yrny6uTbes B
TemaTuKy, 60/ee 3aMHTEpPEeCOBABLLYH0 YUYEHWUKOB, U HaMpaBUTb YCUIUSA Ha
NpeofoneHue 3aTpyaHeHWA. [JonycTMMO TaKxXe NoKasbHOe nepepacnpejene-
HUe 1 NepecTaHOBKa 3/1eMEHTOB COAepXXaHus BHYTpM flaHHOro Knacca. Konw-
UeCTBO MPOBEPOUHbIX PABOT (TEMATUUYECKMIA U UTOTOBbIA KOHTPO/b KauecTBa
YCBOEHMS y4e6GHOro MaTepuana) v ux Tin (CaMoCTOSTeNbHbIE U KOHTPO/bHbIE
paboThl, TECTbI) OCTAIOTCS HAa YCMOTPEHWE yuuTens. Takxe yuuTeNb Brpase
YBENUUNTL UM YMEHbLINTbL YMCNO YUeGHbIX YacoB, OTBEfEHHbIX B paboueli
nporpamMme Ha 0606LieHMe, NOBTOPEHME, CUCTEMATM3ALMI0 3HAHUI 06YyYalo-
Wmxcs. EQVHCTBEHHBIM, HO MPUHUMMMANLHO BaXKHBIM KpUTEpUEM, SIBNSETCS

[OCTUXKEHWE Pe3y/bTaToB 06YUeHUs, yKa3aHHbIX B HACTOSLLE nporpamme.
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NMITAHNPYEMBIE PE3Y/IbTATbl OCBOEHIWNA
YYEBHOIO MPEAMETA «MATEMATUVNKA» HA YPOBHE
OCHOBHOI'O OBWWEIO OBPA3OBAHINA

OcBoeHMe y4yeGHOro npegmeTta «MatemaTuka» [O/KHO obecneunsathb
JOCTUXKEHWUE Ha YPOBHE OCHOBHOTO 06LLEero 06pa3oBaHUs Cneaytowmux NMYHOCT-
HbIX, MeTanpeAMeTHbIX U NMPeAMETHbIX 06pa30BaTeIbHbIX PE3Y/bTATOB:

NNYHOCTHbIE PE3Y/IbTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS MPOrpaMMbl y4eGHOTO npeaMeTa
«MaTemaTuKa» XapakTepusyoTcs:

MaTpuoTUUecKoe BOCNUTaHUE:

MpOsIBNEHNEM UHTEpeca K MPOLLJIOMY U HACTOSILLLEMY POCCUIACKOM MaTe-
MaTVKW, LLeHHOCTHBIM OTHOLUEHMEM K AOCTUXEHUSAM POCCUIACKMX MaTeMaTUKOB W
POCCUIACKOW MaTeMaTU4ecKoii LIKOMbl, K UCMOMb30BAHWUIO 3TUX JOCTUXEHWIA B
APYFUX HayKax 1 NpUKnagHbix chepax.

paXAaHCKoe W 1IyXOBHO-HPABCTBEHHOE BOCMUTaHUE:

FOTOBHOCTLHO K BbIMOMHEHNIO 0653aHHOCTEN FpaXAaHMHa U peann3auum
ero npas, NpeAcTaBleHNeM 0 MaTeMaTUUECKMX OCHOBAX (hYHKLIMOHUPOBaHMS pas-
JINYHBIX CTPYKTYP, SBNEHWiA, npouesyp FpaXaaHCKoro o6uiecTsa (BbiGOpbI,
OMpocbl W Np.); TOTOBHOCTLIO K OGCYXAEHUIO 9TUUECKUX NPOBIEM, CBA3AHHBIX C
MPaKTUYECKUM NPUMEHEHWEM AOCTUXEHWUIA HayKW, OCO3HAHWEM BaXKHOCTU MO-
PanbHO-3TUYECKUX MPUHLUMOB B A€ATENbHOCTM YUEHOTO.

TpynoBoe BOCMMUTaHWE:

YCTaHOBKOIi Ha aKTUBHOE yuyacTve B peLleHur NpakTUYecKux 3ajady ma-
TeMaTWUy4ecKoii HanpaBNeHHOCTU, 0CO3HAHUEM BaXKHOCTM MaTeMaTMUecKoro o6pa-
30BaHWsI Ha NPOTSXKEHUW BCEI XXW3HW ANs1 YCNELWHOW NpogeccnoHanbHOW fes-
TeNbHOCTW M Pa3BUTUEM HEOBXOAMMbIX YMEHMIA; 0CO3HaHHbLIM BbIGOPOM W MO-
CTPOEHUEM WHAMBUAYaNbHOW TPAeKTOPUM 06pa30BaHMs U XKU3HEHHBIX MIAHOB C
YUYETOM IMUHBIX UHTEPECOB W 06LL,ECTBEHHbIX NMOTPEGHOCTENA.

JCTeTMYeCcKoe BOCNUTaHUE:
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CNOCOBGHOCTLIO K 3MOLMOHAIbHOMY M 3CTETUYECKOMY BOCMPUATUIO Ma-
TEMaTUYeCKNX 0OBEKTOB, 3a4ad, PELLEHWIA, PACCYXXAEHWIA; YMEHUIO BUAETL MaTe-
MaTu4yeckue 3aKOHOMEPHOCTU B UCKYCCTBE.

LLeHHOCTM Hay4YHOr0 NO3HaHWS:

OpueHTauuell B [eATeNbHOCTM Ha COBPEMEHHYH CUCTEMY Hay4HbIX
npescTaBfeHNi i 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BMTUSA YeN0BEKA, MPUPOLbI U
o6LecTBa, NOHMMaHVEM MaTeMaTUYeCKOW HayKu Kak chepbl YeNnoBeYeCcKon aes-
TENbHOCTH, 3TaNoB e Pa3BUTUSA 1 3HAYMMOCTI AN Pa3BUTUSA LUBMAM3ALIMN; OBNa-
[LeHNEM A3bIKOM MaTeMATUKM U MaTeMaTMYeCcKON KynbTypoi Kak cpeacTBOM Mo-
3HaHWS MMpa; OBMAAEHUEM MPOCTEALINMU HaBblIKaMW UCCNEA0BATENbCKON Aes-
TeNbHOCTK.

®un3mueckoe BoCNUTaHMe, HOPMUPOBaHME KY/bTYpPbl 30POBbS Y 3MO-
LMOHaNbLHOro 61arononyyms:

rOTOBHOCTbIO MPUMEHATb MaTemMaTUYeckme 3HaHUA B MHTepecax CBOEro
3[0pOBbS, BefleHWs 300pPOBOro 06pasa XU3HK (340poBOe MuTaHWe, cbanaHCcMpo-
BaHHbIV PEXMM 3aHATWIA N OTAbIXA, PerynspHas uanyeckas akTMBHOCTb); cdop-
MWUPOBAHHOCTbIO HaBblKa petiieKCMKU, NpU3HaHMeM CBOEro mnpasa Ha OLIMOKY K
TaKoro ke npaBa Apyroro YenoBeKa.

3KO/I0rnYecKoe BOCNUTaHNE:

OpueHTaumell Ha NPUMEHEHUE MaTeMaTUYEeCKMX 3HaHWIA AN peLleHus
3afiay B 061aCTV COXPAHHOCTM OKPYXKatoLLein cpefibl, N1aHMPOBaHUSA MOCTYMKOB
N OLEHKM MX BO3MOXHbIX MOCNEACTBUIA AN OKPYXKaloLel cpefbl; 0CO3HaHWEM
rno6anbHOro xapakrepa 3KoNornyeckux npobaem n nyTeli UX peLleHus.

JInuHOCTHbIE pe3ynbTaThl, 0becrnevnBatoLLne afanTaluo obyuyaroLerocs
K U3MEHAOLLMMCS YCNI0BUAM COLMaNbHON 1 NPUPOAHON cpedbl:

FOTOBHOCTbIO K AENCTBMSIM B YC/0BUAX HEOMpeneN8HHOCTH, MOBbILLE-
HUWIO YPOBHS CBOE KOMMETEHTHOCTY Yepe3 MpPakTUYeCKy [esTeNbHOCTb, B TOM
yncne yMeHue yumTbea y Apyrux ntofein, nprobpetaTs B COBMECTHOW LeATEbHO-

CTW HOBbI€ 3HaHUA, HaBblKN N KOMNETEHLUWN U3 ONbiTa APYTUX;
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HeobX0AMMOCTbI0 B (JOPMUPOBAHUM HOBbIX 3HaHWIA, B TOM yucne gop-
MYNUpoBaTb WMAEW, MOHSATWS, TMNOTe3bl 06 06BEKTAX W AB/EHUAX, B TOM YKC/eE
paHee He N3BECTHbIX, 0CO3HaBaThb AeMLNTbI COBCTBEHHbIX 3HAHUI Y KOMMETEHT-
HOCTei1, NNaHMPOBaTb CBOE PasBUTHE;

CMOCOBHOCTLID 0CO3HABaTb CTPECCOBYH) CUTyalui, BOCMPUHUMATb
CTPECCOBYHO CUTYaLMIO KaK BbI30B, TPEOYIOLLUIA KOHTPMEpP, KOPPeKTUpoBaTh npu-
HYMaeMble pelleHns 1 AelicTBUS, POPMYIMPOBaTb U OLLEHMBATL PUCKU W MOCNea-
CTBUS, (POPMUPOBATH OMbIT.

METAIMPEOMETHBIE PE3Y/IbTATDI

MeTanpeiMeTHble pe3ynbTaTbl OCBOEHMS MPOrpaMMbl yye6HOro npeg-
MeTa «MaTemaTuKa» XapaKTepu3yoTcs OBMafeHNEM YHIBEPCANbHLIMMW NMO3HABa-
Te/bHbIMU JeACTBUAMMU, YHUBEPCATbHLIMU KOMMYHUKATUBHLIMW AeACTBUAMM
M YHWUBEPCANbHBIMU PEFYNSTUBHLIMU AeACTBUASMM.

1) YHuBepcabHble NO3HaBaTeNbHble AEACTBUA 06ecneynBanT
thopmupoBaHue 6a30BbIX KOFHUTUBHBIX NPOLLECCOB 06yUatoLnxcs (OCBOEHWE Me-
TOAOB MO3HAHWSI OKPY>KAKLLEro Mupa; NPUMEHEHWE NOTUYECKUX, WUCCNefoBa-
TenbCKUX onepauuil, ymeHuil paboTaThb ¢ MHGopmalyeit).

BasoBble nornyeckne aencTBuUS:

— BbISIBMISITb U XapaKTepn30BaTh CYLUECTBEHHbIE MPU3HaKN MaTe-
MaTUYeCKMX 0OBEKTOB, MOHATWIA, OTHOLUEHWIA MEXAY MOHATUSMU; POPMYINPO-
BaTb OMNpeAeneHns NOHATUIA; ycTaHaBMBaTb CYLLEeCTBEHHbI NPU3HAK Knaccudu-
Kaluu, 0CHOBaHUA 415 0606LLEHNS Y CPaBHEHUS, KPUTEPUM NPOBOAMMOrO aHa-
nn3a;

— BOCMpPWMHUMATbL, (POPMynMpoBaTh M Mpeobpas3oBbIBaTh CYX[e-
HUSA: YTBEPAUTENbHbIE U OTPULATE/bHbIE, EUHNYHbIE, YaCTHbIE 1 06LLME; YCO0B-
Hble;

— BbISIBMISITb MaTeMaTU4YeCKMe 3aKOHOMEPHOCTM, B3aMMOCBSI3U U
NpPoTVBOpeUUs B (hakTax, AaHHbIX, HABMOAEHNAX U YTBEPXKAEHUSX; Mpeanarathb

KpuTepun ang BblABNEHUA 3aKOHOMepHOCT€VI n I'IpOTI/IBOpe‘-IVIVI;
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— [lenaTb BbIBOAbI C UCMO/Ib30BaHMEM 3aKOHOB /TIOMMKW, AeAYKTUB-
HbIX N MHAYKTUBHbIX YMO3aK/OUYeHW, YMO3aKIOYEHWNIA N0 aHanorum;

— pa3bupaTb AOKasaTeNbCTBa MaTeMaTUUYECKUX YTBEPXKAEHWUNA
(NpsiMble M OT MPOTUBHOrO), NPOBOAUTbL CAaMOCTOATE/IbHO HECNOXHble [0Ka3a-
TeNbCTBa MaTeMaTMyecKMX (PaKTOB, BbICTpamBaTb apryMeHTauuio, MpuMBOAUTH
NpUMepbl 1 KOHTPNPUMEPbI; 060CHOBbLIBaTb COOCTBEHHbIE PACCYyXAEHNS;

— BblGMpaTb CNOCo6 pelleHns y4yebHOW 3agayun (CpaBHMBaTb He-
CKO/IbKO BapnaHTOB peLLeHus, BblIbnpaTb Hanbonee NoAXoAALNIA C yYETOM Camo-
CTOATENbHO BbIAENEHHbIX KPUTEPMEB).

Ba3oBble mcecnepoBartesibCKne ,quICTBI/IFIZ

— MCMONb30BaTb BOMPOChI KakK MCCeaoBaTeNbCKWUIA MHCTPYMEHT
No3HaHus; hoOpMynMpPoBaTh BONPOCHI, (IMKCUPYHOLLME NPOTMBOPeUne, Npobemy,
CaMOCTOATENbHO YCTaHaBNMBaTb UCKOMOE M fJaHHOe, (hOpMMUpOoBaTh FMMNoTe3y, ap-
r'YMEHTPOBATb CBOK MO3NLMIO0, MHEHWE;

— NPoBOAMTb MO CAMOCTOATE/IbHO COCTaBNEHHOMY MMaHy He-
C/TOXHbIA 3KCMEPUMEHT, HebO0/bLIOEe MUCCNefoBaHMe MO YCTaHOBNEHWNO OCOGEH-
HOCTen MaTeMaTU4ecKoro 06beKTa, 3aBUCMMOCTEN 06BEKTOB MeXAy CO60iA;

— CamMoCTOATeNbHO (POPMYNMPOBaTb 0606LEHNS U BbIBOAbI MO
pe3ynbTaTaM NPOBEAEHHOr0 HabMAEHMS, UCCNeaoBaHNs, OLEeHNBaTL 4OCTOBEp-
HOCTb NOMYYeHHbIX Pe3y/bTaToB, BbIBOAOB 1 0000LLEHNIA;

— MPOrHO3MpOBaTb BO3MOXHOE pa3BMTIE MPOLecca, a TaKXKe Bbl-
[BUTaTb NPEAMNON0XEHUA O ero PasBUTUM B HOBbIX YCNOBUAX.

Pa6oTa ¢ nHgopmaumeii:

— BbISIBNATb HEAOCTaTOYHOCTb M M36bITOYHOCTb MHGOpMaLnK,
[laHHbIX, HEOBX0ANMbIX ANS PELLEeHNS 3a4auln;

— BbIOGMPATb, aHA/IM3MPOBATh, CUCTEMATU3MPOBATb U UHTEPNPETH-
poBaTb MH(OPMAaLIMIO Pa3/IMYHbIX BUAOB M hOpM NpeCcTaBNeHuS;

— BbIGMpaTb (hOPMY NpPeACcTaBleHMS MH(OPMaLUN U UANOCTPU-
poBaTh peLlaemMble 3ag4avym CXxemamu, gnarpaMMamMu, UHOW rpaimKoin n nx Komou-

Haumamm,
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— OLeHMBaTb HAAEXHOCTb MHAOPMaLUK MO KPUTEPUAM, Npeaso-
YKEHHbIM YUUTEIEM WU CPOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

2) YHuBepcanbHble KOMMYHUKa T UBHbIE AeliCTBMUA 0becneynBaT
cthOpMMPOBAHHOCTb COLMaNbHbIX HABLIKOB 0ByYatoLLMXCS.

OG6LLeHNE:

— BOCMPUHUMATL U (POPMYNMPOBaTh CYXKAEHWUS B COOTBETCTBUM C
YCNOBUSIMU U LieNsiMK 06LLEHMS; SICHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY
3pEHUSA B YCTHbIX U MUCbMEHHbIX TEKCTaX, faBaTb MOSCHEHMS MO XO4Y peLUeHus
3a7ia4un, KOMMEHTMPOBATb MOMTYYEeHHbIW pe3ynbTar;

— B X0fle 06CY>X/ieHNs 3afjaBaTb BOMPOCHI MO CYLLEeCTBY 06CYyXaa-
eMoli Tembl, NPo6aeMbl, pellaemMoli 3aa4un, BbiCKasblBaTh MAen, HaleneHHble Ha
MOUCK peLUeHuns; COMOCTaBATb CBOU CYXAEHUS C CYXXAEHUAMUN APYTUX YHACTHU-
KOB Auanora, 06Hapy>XuBaTb pa3nMuMe W CXOACTBO MNO3ULMIA; B KOPPEKTHOM
thopme hopMynMpoBaTh PasHOr/IacKsi, CBOW BO3PaXKEHUS;

— NpeAcTaBNATb pe3y/bTaTbl PELUEHUS 3afayl, SKCMEPUMEHTa,
nccnefoBaHNs, MPOEKTa; CaMOCTOATENbHO BbIGMPaTh (DOpMAT BLICTYMIEHUS C
Yy4&TOM 3afjay Npe3eHTaLMn N 0COGEHHOCTEN ayAMTOpUM.

CoTpyLHUYeCTBO:

— MOHWMATb M UCNOb30BaTh NPenMyLLecTBa KOMaHAHOW U UHAM-
BUAYa/bHOI paboTbl NPYM peLleHnm y4ebHbIX MaTeMaTUYeCKMX 3afaY;

— MPUHUMATb LieNlb COBMECTHOI edaTe/lbHOCTM, NaHMPOBaTb Op-
raHv3alUuio COBMECTHOI paboTbl, pacnpefenstb BUAbl paboT, 4OroBapuBathbCs,
06CcyaaTb NpoLecc 1 pesynbTaT paboTbl; 0606L,aTb MHEHUSI HECKONbKNX NTHOAEN;

— y4acTBoBaThb B FpynnoBbix hopMax paboTbl (06Cy>KaeHUs, 06-
MEH MHEHUSIMU, MO3FOBbIe LUTYPMbI M Ap.); BbIMO/IHATL CBOK YacTb paboThl U KO-
OpAVHMPOBAaTL CBOM AEWCTBUA C APYTMMU YNeHaMW KOMaHAbl; OLEeHMBaTb Kaue-
CTBO CBOEro BKnafa B O6LWMIA NPOAYKT MO KPUTEpUAM, CHOPMYIUPOBAHHbLIM
y4acTHMKaM B3aVIMOAENCTBUS.

3) YHuBepcabHble perynsaTuBHble [elAcTBUS o0bGecneynBaT

qJODMI/IpOBaHVIe CMbIC/TIOBbIXYCTaHOBOK N XKN3HEHHbIX HAaBbIKOB JINYHOCTU.
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CamoopraHu3aums:

— CamMOCTOATENbHO COCTaBNATb NMaH, anropuT™ peLleHns 3aLaum
(nnu ero vacTb), BbIGMpaTh CNOCO6 peLleHns C YYETOM MMEIOLLMXCA PeCypcoB U
COBCTBEHHbIX BO3MOXHOCTEl, apryMeHTMpOBaTb M KOPPEKTUPOBATb BapuaHThI
PELLEHWNIA C YYETOM HOBOI MH(OPMALUN.

CaMOKOHTpO/b:

— BfajeTb cnocobamum camonpoBepKK, CAMOKOHTPOASA npoLiecca u
pe3ynbTaTa peLleHns MaTeMaTUYeckol 3agauu;

— npeLBuAeTb TPYLHOCTW, KOTOPble MOTFYT BO3HWKHYTb Mpu pe-
LeHNN 3afadn, BHOCUTb KOPPEKTUBLI B AeATENIbHOCTb HA OCHOBE HOBbLIX 06CTOA-
TeNbCTB, HaEHHbIX OLUMOOK, BbIABNEHHbIX TPYAHOCTENA;

— OLEeHUBaTb COOTBETCTBME pe3y/bTaTa AeATeNIbHOCTM MOCTaB-
NEeHHOW Lenin 1 yCnoBusAM, 06bACHATL NPUUNHBI LOCTVXXKEHNUSA NN HEAOCTUXKEHNS

LiesIM, HaX0AWTb OLUMGKY, AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY.

MPEAMETHbLIE PE3Y/IbTATDI

MpegMeTHbIE pesynbTaThl OCBOEHWA paboyeli MporpaMmbl Mo mMaTema-
TVKe MPeACTaB/EHbI MO rojam 06ydYeHVa B CleAyIOLWMUX pasfenax nporpaMmmMbl B
paMKax OTZAeNbHbIX KypcoB: B 5—6 Knaccax — Kypca «MatemaTuka», B 7—9
Knaccax — KypcoB

«Anrebpa», «"eomeTpus», «BeposTHOCTb U CTATUCTUKA».

Pa3BuTre NOrMyeckmnx ﬂpe,ﬂ.CTaBﬂeHVlVl N HaBbIKOB JIOTM4Y€CKOro MblLune-
HUA OCYLLECTBNAETCA Ha NMPOTAXEHUN BCEX NET O6y‘—|eHVIH B OCHOBHOW LUKOME B
pamMKax BCeX Ha3BaHHbIX KYpPCOB. I'Ipe,u,nonaraeTCH, YTO BbIMYCKHUK OCHOBHOVA
LLIKOJ1bl CMOXXET CTPOUTb BbICKa3biBaHUA N OTPULAHUA BbICKa3bIBaHUM, pacno3Ha-
BaTb UCTUHHbIE N NOXHblEe BbICKa3biBaHUA, NPUBOAUTL MPUMEPbI N KOHTPMNPU-
MEpbI, OBNageeT NOHATUAMU. OnpefeneHne, akCnoma, Teopema, AoKa3aTe/lbCTBO
— W Hay4dnTCA NCNosb30oBaTb UX NPW BbINOJIHEHNN y‘—IE6HbIX n BHey‘—Ie6HbIX 3a-

Jau.
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PABOYAA NMPOMrPAMMA YYEBHOTI O KYPCA «MA-

TEMATUKA». 5-6 K/TACCHbI
LETN N3YUEHNA YYEBHOIO KYPCA

MpyopUTETHLIMM LieNsiMyU 06yYeHUst MaTemMaTKe B 5—6 Knaccax siBns-
toTCS:

— MPoLo/MKeHNe (hOPMMPOBaHUA OCHOBHbIX MaTeMaTUYeCKMNX No-
HATWIA (4MCno, BENMUMHA, reomeTpuyeckas Qurypa), obecneymBaroWmx Npeem-
CTBEHHOCTb M NEPCNeKTUBHOCTb MaTeMaTUYeCKOro obpa3oBaHus 06yyaroLmxcs;

— pa3BUTUE WHTENNEKTYaNbHbIX W TBOPYECKMX CMOCOGHOCTEN
06yyaloLMXcs, NO3HaBaTE/IbHON aKTUBHOCTMW, UCCNEA0BATENbCKUX YMEHWIA, WH-
Tepeca K U3y4eHU0 MaTeMaTuKu;

— nofgefeHne 00y4arOLMXCA Ha AOCTYMHOM ANS1 HAX YPOBHE K
0CO3HaHWI0 B3aMMOCBA3M MaTeMaTUKU 1 OKPYXXAIOLLEro Mnpa;

— thopMmpoBaHme hyHKLMOHaNbHOM MaTeMaTUYeCKOi rpaMoTHO-
CTU: YMEHUS pacrno3HaBaTb MaTeMaTUUECKME O0OBEKTHI B PeasbHbIX XU3HEHHbIX
cUTyauuax, NPUMEHATb OCBOEHHbIE YMEHUS ANS PeLleHns NpakTUKo-OpUeHTMpo-
BaHHbIX 33424, MHTepPNpPeTUPOBaTh NONYUYEHHble Pe3ynbTaThbl U OLEHMBATbL UX Ha
COOTBETCTBME NPaKTUYECKON CUTYyaL MW,

OCHOBHbIE JIMHUU COAEPXaHNs Kypca MaTeMaTuku B 5—6 kniaccax —
apugmMeTUYeCKas U reomeTpryeckasl, KOTOpble Pa3BMBaKOTCA MapaniefibHO, Kax-
[laf B COOTBETCTBUM C COOCTBEHHOI NOrMKONA, OAHAKO, He He3aBUCMMO OfHa OT
[pYroli, a B TeCHOM KOHTaKTe W B3auMOLeincTBuU. TakxKe B Kypce MpPOUCXOAUT
3HAKOMCTBO C 3/IEMEHTaMu anrebpsl 1 ONUCaTeIbHOM CTaTUCTUKN.

M3yueHne apuMeTUUecKOro mMaTepuana HauyMHaeTCst CO CUCTeMaTu3a-
UMM W pasBUTWS 3HAHWA O HATypaibHbIX YWUCMAX, MOAYYEHHbIX B HauyanbHOW
LwKone. Mpn 3TOM COBEPLUEHCTBOBAHME BbIYUCAUTENBHON TEXHUKU U (hopMUpO-
BaHMe HOBbIX TEOPETUUYECKUX 3HAHUIA COUETAETCA C Pa3BUTMEM BbIUUCIUTENLHON
Ky/NbTypbl, B YaCTHOCTM C 06yYeHEM NPOCTENLLUM NMPUEMAM NPUKULKM 1 OLLEHKM
pe3ynbTaToB BbIYMCAEHWIA. V3ydeHWe HaTypanbHbIX Yucen MpogosKaeTcs B 6

Knacce 3HaKOMCTBOM C Ha4a/ibHbIMW MOHATUAMN TEOPU AENNMOCTHN.
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[pyroit KpynHblii 610K B cogepXXaHUM apumMeTUYECKON NTMHUN — 3TO
Lpobu. Hauano nsyueHnss 06bIKHOBEHHBIX W AECATUYHBLIX Ap06eil 0THEeCeHO K 5
Knaccy. 9TO NepBbliA 3Tan B 0CBOEHMU Apobeid, Korja MpouCcXoAMT 3HaKOMCTBO C
OCHOBHbIMMW UAEAMU, NOHATUAMYU TeMbI. [1pK 3TOM pacCMOTPEHNE 0ObIKHOBEHHbIX
[Apo6eit B NONHOM 06bEME MpeALlecTBYET U3YUYEHUIO AeCATUYHbIX Apobeli, 4To
LieN1eco06pasHo C TOUKU 3peHNs IOTUKN U3N0XKEHUS YUCIOBO NMHUK, KOT4a npa-
BUNa feNCTBUIA C AeCATUYHBLIMW APOBSAMM MOXHO 060CHOBATH YXKe U3BECTHbLIMM
anropuTMamu BbIMOHEHUS AENCTBUIA C 06bIKHOBEHHbLIMU Ap06SMU. 3HAKOMCTBO
C LecATUYHbLIMU APO6AMU PacLUMPUT BO3MOXHOCTM AN NOHUMaHWA 06y4aroLu-
MWUCSA NPUKNAAHOTO MPUMEHEHNS HOBOW 3anucu Npu U3y4YeHumn apyrux npeame-
TOB M MpW NPaKTUYECKOM MCMonb3oBaHUK. K 6 knaccy OTHec&H BTOpOR 3Tam B
M3y4eHnn Apobeit, rae NPoOUCXoAnT COBEPLLEHCTBOBAHME HABbIKOB CPaBHEHNS 1
npeo6pa3oBaHus Apo6ei, 0CBOEHNE HOBbIX BbIUMCANTEbHBLIX &ITOPUTMOB, OTTa-
YMBaHWE TEXHUKW BbIYMCAEHWIA, B TOM YuC/e 3HAYeHUI BbIpaXeHWi, cogepxa-
WUX M OBbIKHOBEHHbIE, U AECATUYHbIE APO6U, YCTaHOB/IEHUE CBSA3EA MeXay
HMMW, pacCMOTPEHME NPUEMOB peLLIeHUs 3afay Ha apobu. B Hauane 6 knacca npo-
NCXOAUT 3HAKOMCTBO C NOHATUEM NPOLEHTA.

OC06EeHHOCTLH U3YUYEHUS MOMOXUTENbHBIX Y OTPULLATENbHbIX YMCEN SIB-
NSieTCs TO, UTO OHU TaKXXe MOryT paccCMaTpuBaTbCs B HECKO/bKO 3Tamnos. B 6
Knacce B Hayanie M3y4eHus Tembl «[1ONOXMTENbHbIE W OTpPULATENbHbIE YMcia»
BblgensieTca nogtema «Llenble uncna», B pamkax KOTOpOil 3HAKOMCTBO C OTpuLa-
TeNIbHbIMW YUCNAMU U AeACTBUAMMY C MONOXKMNTENbHBIMU U OTpULLaTEIbHBIMMW YUC-
NaMun NPOMCXOAMT Ha OCHOBE COZepPXKaTelbHOro NoAxofa. ATO MO3BONSAET Ha f0-
CTYMHOM YPOBHE MO3HAKOMUTb YuYallMXcs MPaKTUYECKU CO BCEMU OCHOBHbIMMU
MOHATUSMMW TeMbl, B TOM YWC/E U C NpaBUiaMun 3HAKOB NPY BbINO/HEHUMN apud-
MEeTUYECKMX AeNCTBUIA. 3yueHune paumoHanbHbIX YACE Ha 3TOM He 3aKOHYMTCS,
a 6yfeT NpofO/MKEHO B Kypce anrebpbl 7 Knacca, YTo CTaHeT ClelytoLwWwmnm npoxo-
[,OM BCEX NPUHLMMNMUANLHBIX BOMPOCOB, TEM CaMbIM pa3je/neHne TpyAHoOCTel 06-
neryaeT BOCNpUATME MaTepuana, a pacnpefieneHne BO BPEMeHM CnocobeTByeT

MPOYHOCTN r|p|/|06peTaeMb|x HaBbIKOB.
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Mpn 06y4eHUN peLLeHnIo TEKCTOBbLIX 3afa4y B 5—6 knaccax UCMosb3ay-
I0TCS apudMeTNYeCKMe NPUEMbI peLleHnsi. TeKCTOBbIe 3adayuu, pellaemble npu
0TpaboTKe BbIUUCUTENBHBIX HABbIKOB B 5—6 Kflaccax, pacCMaTpuBatoTCs 3agaun
CnefyoLiMX BUAOB: 3afayl Ha ABWKEHWE, Ha YacTu, Ha MOKYMNKW, Ha paboTy u
MPOU3BOAUTENBLHOCTb, Ha NPOLEHTHI, Ha OTHOLUEHUSA 1 nponopuun. Kpome Toro,
obyyatoLmecs 3HaKOMATCA € NPUEMaMm peLLeHmns 3a4a4 nepe6opomM BO3MOXKHbIX
BapuaHTOB, yyaTcs paboTaTb C MH(OPMaL e, NpeACTaBEHHO B (hopme Tabnuy,
WK fuarpaMm.

B paboueii nporpamme npeaycMoTpeHo )opMUpOBaHMe NponefeBTUYe-
CKUX anrebpanyecknx npeacTaBieHWin. BykBa Kak CMBOM HEKOTOPOro yucna B
3aBMCUMOCTM OT MaTeMaTUYeCKOr0 KOHTEKCTa BBOAMUTCS NOCTENEHHO. BykBeHHas
CYMBO/IMKA LUMPOKO MCNOMb3yeTCs Mpexae BCero A5 3anucu obLwux yTeepxe-
HWUIA 1 NpesnoXKeHWin, Gopmys, B YaCTHOCTM A8 BbIUMUC/IEHUS reOMETPUYECKMX
BE/INYMH, B KA4eCcTBe «3aMeCTUTeNS» Yucna.

B kypce «MaTemaTuku» 5—6 KnaccoB NpeAcTaBfeHa HarfisigHas reo-
METpWsi, HanpaB/IeHHas Ha pa3BUTUE 06PA3HOr0 MbILLIEHUS, NPOCTPAHCTBEHHOIO
BOOOpaXKeHUs, N306pas3nTeNbHbIX YMEHWUIA. ITO BaXKHBbINA 3Tan B U3yYeHUW recMeT-
puK, KOTOPbIA OCYLLECTBAAETCS Ha HArNsa4HO-MPaKTMYECKOM YPOBHe, OnupaeTcs
Ha HarnsigHO-06pasHOe MbllfieHWe obyuarolmxca. bonblas ponb 0TBOAMUTCS
NpaKTUYecKol feaTeslbHOCTM, OMbITY, 3KCMEPUMEHTY, MogenmpoBaHuto. Obyua-
loLLMecs 3HAKOMATCA C FeOMEeTpUYecKMMU (purypamy Ha NaoCKOCTM W B Mpo-
CTPaHCTBE, C UX NPOCTENLUMMUN KOHUTYpaLUsMK, yyaTca n3obpaxarb UX Ha He-
JIMNHOBAHHOI M KNeT4yaTon 6ymare, paccMaTpuBaroT UX NpoCTeline cBolicTea. B
npoLecce M3yyeHWsi HarfisiAHONW reOMEeTpUM 3HaHUs, MOSyUYeHHble 06y4aroLLm-

MWCA B Ha4yalbHOW LLKONe, CACTEMATU3NPYIOTCA N PacLLUMNPAKOTCA.

MECTO YYEBHOIO KYPCA B YYEEHOM MAAHE
CornacHo y4eGHOMY nniaHy B 5—6 Knaccax M3y4yaeTcs UHTerpuMpoBaH-

Hblil NpegmeT «MaTtemaTuKa», KOTOPbIA BK/IOYAET apuMeTMYECKNIA MaTepuan n
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HarnagHyw reoMeTputo, a TakxXxe npornenesTnYeCcKmne CeeaeHns m3 anre6pb|, ane-
MEHTbI IOTMKW 1 Hayasia Onun caTe/lbHON CTaTUCTUKMN.

Y4ebHblli NnaH Ha n3yvyeHme mMmatemaTtuku B 5—6 knaccax 0TBOAUT He
MeHee 5 y‘—IE6HbIX 4acoB B HeAENMO B TeHEHME KaXXAoro roga O6y‘—IEHI/IH, BCero He

meHee 340 yyebHbIX 4acos.

COAEPXAHVE YYEBHOIO KYPCA (MO NOAAM OBYYE-
HNA)

5 Kknacc

HaTypanbHble uncna u Hynb

HaTypanbHoe uncno. Pag HaTypanbHbix yncen. Uucno 0. M3o6paxkeHmne
HaTypasbHbIX YNCEN TOYKAMWN Ha KOOPAUHATHON (YMCNOBOIA) NMPAMOIA.

Mo3nuMoHHaa cucTemMa cuucneHus. PuUmMckas Hymepauus Kak npumep
HENo3MLMOHHOM CUCTEMbI cUUCeHus. [lecaTuuHas cuctema CHUCIEHMS.

CpaBHeHMe HaTypasibHbIX YMCen, CpaBHEHWE HATypaibHbIX YNCEN C HY-
ném. Cnocobbl cpaBHeHUsi. OKpyrneHne HaTypabHbIX YACEN.

CnoxXeHune HaTypa/ibHbIX YMCEN; CBOMNCTBO HYNS MPU CNOXeHUN. Bbluun-
TaHWe Kak fJeicTBue, 06paTHOE CIOXEHWIO. YMHOXEHMe HaTypasibHbIX yucen;
CBOICTBA HYNA U eAUHULbI NPU YMHOXEHWUW. [leneHne Kak feinctsue, obpaTHoe
YMHOXEHUI0. KOMNOHEHTHI AeACTBUIA, CBA3b MeXAY HUMW. [poBepKa pesynbTarta
apuMeTUUeCKoro aeiicTaus. MNepeMecTUTeNbHOE U coveTaTe/IbHOe CBOMCTBA (3a-
KOHbI) CTIOXKEHUSA Y YMHOXEHUS, pacrnpejenunTesisHoe CBOMCTBO (3aKOH) YMHOXe-
HuA.

Mcnonb3oBaHue 6YKB A/ 0603Ha4eHNSA HEU3BECTHOIO KOMMOHEHTA U 3a-
MUCK CBONCTB apUPMETNYECKNX AeACTBUIA.

Lenutenn n KpatHble yncna, pasnoXeHne Ha MHOXUTeNU. MpocTble K
cocTaBHble yncna. MpusHaku genumoctu Ha 2, 5, 10, 3, 9. [lefieHne ¢ OCTaTKOM.

CTeneHb C HaTypaibHbIM MOKa3aTefem. 3anucb Yucna B BUAE CYMMbI

pa3psaHbIX CnaraeMbix.
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UncnoBoe BbipaXeHne. BbluncieHne 3Ha4eHW YMCOBbIX BbIpaXKEHUIA;
NOPSAOK BbINO/HEHNS AeMACTBUIA. Icnonb30BaHWe Mpy BbIYMCEHUSX MEPEMECTU-
TeNbHOMO U COYETaTe/IbHOTO CBOWMCTB (3aKOHOB) CIOXEHWUS U YMHOXEHUS, pac-
NpejennTeNnbHOrO CBOMCTBA YMHOXEHNS.

[pobun

MpescTaBneHe o Apobun Kak cnocobe 3anucu Yactu BenuduHbl. OBbIK-
HOBEHHble Apo6u. MpaBunbHbIE U HempaBuibHble Apo6u. CMellaHHas Apo6b;
npeAcTaBfieHWe CMeLLaHHOW Apobu B BuAe HeNnpaBUIbHOW Apo6u W BbifeNeHne
LleNoi YacTu Yncna u3 HenpasubHOW Apobun. N3o06paxeHne apobeli ToUKamMu Ha
yncnosol npamoii. OCHOBHOE CBOKMCTBO Apobu. CokpaleHune apobei. Mpusege-
Hve Apoby K HOBOMY 3HameHaTent0. CpaBHeHWe apobei.

CnoxeHune 1 BbluMTaHne apobeii. YMHOXeHUe v geneHne apobei; B3a-
MMHO-06paTHble Ap0o6U. HaxoxaeHne YacTy Lesoro 1 Leforo no ero Yactu.

[JecATnyHan 3anuce gpobeit. MpeacTaBneHne aecATUYHOR 4pobu B BUe
06bIKHOBEHHOI. V1306paXxkeHne LeCATUYHbIX Apo6eli TOUKaMu Ha YnCnoBoi nps-
Moli. CpaBHeHME AEeCATUYHbIX APO6GEiA.

ApunimeTnYeckme geiicTBUSA C fecATUYHbIMU Apo6saMu. OKpyrneHue ge-
CATUYHbIX APOGEN.

PelleHVe TeKCTOBbIX 3aja4

PeLueHne TEKCTOBbIX 3afay apMiMeTUYeCKUM cnocobom. PelueHume no-
rmuecknx 3afad. PelleHue 3agay nepebopoM BCeX BO3MOXHbIX BapuMaHTOB. Mc-
Nofb30BaHWe NPy peLleHnm 3a4ay TabanL, U CXem.

PeLueHne 3agay, COAepXalinx 3aBUCMMOCTH, CBSA3bIBAKOLLMNE BENUUHBI:
CKOpPOCTb, BPEMS, PacCTOsIHME; LieHa, KONMYECTBO, CTOUMOCTb. EAMHMLEI n3mepe-
HUSA: Macchbl, 06bEMA, LieHbI; PaCCTOSHNSA, BpEMEHU, CKOPOCTU. CBA3b MEXAY efu-
HUL,AMUN U3MEPEHUS KaXKAO0W BENMNUYNHBI.

PeLleHe OCHOBHbIX 33a4 Ha Apo6u.

MpeacTaBneHne faHHbIX B BuAe Tabaunu, cTon64aThiX gnarpamm.

HarnsigHasi reomeTpus

HarnagHble npeacTaBfieHns o (bmrypax Ha NNOCKOCTU. TOYKa, npamMasd,
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0TPe30K, /yd, Yron, /oMaHasi, MHOrOyrofbHUK, OKPYXXHOCTb, Kpyr. ¥Yron. Mps-
MO, OCTPbIA, TYNOW M pa3BEPHYTbINA YIbl.

[nvHa oTpeska, MeTpuyeckue eaMHULbI AUHBI. [AuHa NOMaHoM, nepu-
METP MHOFOYrofibHMKa. VI3MepeHne 1 NOCTPOeHMe YII0B C MOMOLLbK TpaHcnop-
Tupa.

HarnsgHble NpeAcTaBfeHns o urypax Ha naoCcKOCTU: MHOMOYrONbHUK;
NpSMOYTO/IbHUK, KBajpaT; TPeyrofibHUK, 0 PaBeHCTBe (uryp.

M3o06paxeHune uryp, B TOM YMC/e Ha KeTyaToin bymare. MocTtpoeHme
KOH(Urypaymin 13 yacTein NPSMON, OKPY>KHOCTW Ha HEIMHOBAHHOM N KneT4yaTou
Bymare. icnonb3oBaHWe CBONCTB CTOPOH 1 YT/10B NPSIMOYrofbHUKA, KBagpaTa.

Mnowafb NPSMOYro/ibHUKA U MHOTOYTOTbHKOB, COCTaBNEHHbIX U3 Nps-
MOYrO/IbHUKOB, B TOM umnciie uryp, n3obpaEHHbIX Ha KneTyaToi bymare. Egu-
HULLbI U3MEPEHUS MOLLAAMN.

HarnsgHble npeAcTaBfeHUs O NPOCTPAHCTBEHHbLIX (urypax: npamo-
YronbHbliA Napannenenunes, Ky6, MHOrOrpaHHuWKuW. 3o06paxeHne npocTeimx
MHOrOrpaHHMKOB. Pa3BEpTKuM Ky6a 1 napannenenunega. CosgaHue Mogenein MHo-
rorpaHHMKoB (U3 6ymaru, NpoBOIOKU, NAACTUANHA U Ap.).

O6bEM NPAMOYrobLHOrO Napannenenunesa, kyba. EguHMLbLI namepeHus

00BbEMA.

6 Knacc

HaTypanbHble uncna

ApuipmeTnyeckme [elCTBUA C MHOTF03HaYHbIMU HaTypaSbHbIMU YUC-
namu. Yncnosble BbIpaXeHWs, NOPsAOK AeNCTBUI, UCNOMb30BaHWEe CKO6OK. Mc-
NoMb30BaHWe NPY BbIYNCNEHNUAX NEPEMECTUTENLHOMO 1 COYETATENbHOr0 CBOMCTB
CMOXEHUS N YMHOXEHUSA, pacrpeenMTeNlbHOro CBOWCTBA YMHOXeEHNA. OKpyre-
HUE HaTypasbHbIX YMCES.

Jenvutenn n KpaTHble Yncna; HanbonbLIniA 06LNIA 4eNnTenb U HaUMeHb-
Lwee obLiee KpaTHoe. [leMMOCTb CyMMbl U MPOu3BeAeHNs. [leneHune ¢ ocTaTKoM.

[pobun
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O6bIKHOBEHHasi Apobb, OCHOBHOE CBOMCTBO Ap06W, COKpalleHue Apo-
Geii. CpaBHeHUe M ynopsgounBaHue Apobeii. PelleHne 3afa4 Ha HaXx0XAeH e Ya-
CTW OT LieNI0ro 1 Lies1Ioro o ero yacTu. [ pobHoe Yncno Kak pesynbTaT [eneHus.
MpeacTaBneHve LecATUYHON Apo6u B BUAe O06bIKHOBEHHOW ApPO6W U BO3MOX-
HOCTb MpefCcTaBneHnss 06bIKHOBEHHOI Ap06W B BUAE AECATUYHOW. [ecATnYHbIE
Lpo6u 1 MeTpuyeckas cuctema Mep. ApumMeTnIecKune 4eiiCTBUS Y YNCOBbIE Bbl-
PaXeHUsl C 0ObIKHOBEHHBIMMW U LECATUYHBIMU APOBSMN.

OTHoweHne. [leneHne B JaHHOM OTHOLWIEHWM. MacwTab, nponopuus.
MpuMeHeHWe Nponopumii NpK peLLueHnn 3agau.

MoHsATNE NpoLeHTa. BbluncneHne nNpoLeHTa OT BEMYMHBI U BEIMYMHDI
Mo eé NpoLeHTy. BbipaeHWe NPOLEHTOB AeCATUYHbIMK Ap0bsaMu. PelueHue 3a-
[ia4 Ha NpOLEeHTbI. BblpaXeHne OTHOLLEHWS BEIMUYUH B MPOLLEHTaX.

Mono>KMTenbHbIE U 0TPULATENbHbIE YMCna

MonoxuTensHble W OTpuuaTenbHble uyucna. Llenble umcna. Mopgynb
yucna, reomeTpuyeckas UHTepnpeTauus Mogyns uncna. 3obpaxeHue uncen Ha
KOOpAMHATHO NpsAMoii. YncnoBble NpoMexxyTku. CpaBHeHWe yncen. ApngmeTtu-
yeckue AeliCTBUSA C NONOXKUTENbHBIMU Y OTPULLATENIbHBIMU YMCIAMU.

MpaMoyronbHas cucTeMa KOOPAMHAT Ha M0CKOCTU. KOOpAMHATbI TOUKN
Ha naocKocTu, abcuucca u opauHata. MocTpoeHre ToUeK 1 Uryp Ha KOOpAUHaT-
HOM NNOCKOCTW.

BYKBEHHbIe BbIpa>KeHUst

MpumeHeHWe BYKB A1 3aMMcu MaTeMaTUYeCKUX BbIpaXXeHW 1 npeaso-
>KeHuii. CBOINCTBa apUPMETUYECKNX AeACTBNIA. BYKBEHHbIE BbIPAXXEHMWS N YNCNO-
Bble MOJCTAHOBKW. BYKBEHHblE pPaBEHCTBA, HAXOXAEHWE HEU3BECTHOr0 KOMMO-
HeHTa. ®opMynbl; hopMy bl MEPMMETPa M NAOLWaAM NPAMOYTONbHIKA, KBajpara,
o06bEMa napannenenunega n Kyba.

PelleHVe TeKCTOBbIX 3aja4

PeLlueHne TEKCTOBbIX 3afay apuipmMeTUYeCcKM cnocobom. PelueHune no-
rMueckrx 3afad. PeleHue 3aaay nepe6opoM BCeX BO3MOXHbBIX BapyaHTOB.

PelleHve 3afay, cogepkalinx 3aBUCUMOCTU, CBA3bIBAKOLLUX BENNUYUHbI:
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CKOpOCTb, BPEMS, PacCTOsSHWE; LieHa, KOMMYEeCcTBO, CTOMMOCTb; MPOU3BOAUTESb-
HOCTb, BpeMsl, 061bEM paboThbl. EAMHULbI U3MEPEHNS: MacChl, CTOMMOCTU; paccTos-
HUSI, BPEMEHM, CKOPOCcTH. CBA3b MeXAY eAUHULAMI N3MEPEHNS KaXK 4oV BENNUNHDI,

PelleHVe 3afja4, CBA3aHHbIX C OTHOLUEHWEM, NMPOMOPLMOHANLHOCTLIO Be-
JINYKH, NPOLLEHTAMU; PeLeHre OCHOBHbIX 3aflay Ha Apo6yW 1 NPOLEHTbI.

OueHKa v NPUKMAKa, OKpyrneHne pesynbTata. CocTaBneHue GYKBEHHbIX
BbIPQXEHWI MO YCNOBUMIO 334a4N.

MpeacTaBneHne AaHHbIX C MOMOLLbIO Tabauy, U agnarpamMmm. Cton6uatble
AvarpaMmbl; YTeHWe 1 NMOCTPOeHMe. UTeHMe KPYroBbIX Auarpamm.

HarnsigHas reomeTpusi

HarnsgHble NpeAcTaBneHns o urypax Ha NIoCKOCTU: Touka, npsiMas, oT-
pe3oK, Nyd, Yros, NomaHas, MHOTOYTOMbHUK, UYETbIPEXYTONbHUK, TPEYrobHWK,
OKPY>HOCTb, KpYT.

B3aMHOe pacnofioxkeHue ABYX MPAMbIX Ha MAOCKOCTW, mapaiienbHble
npsMble, NepneHAMKYNspHbIe MpsMble. V3MepeHne pacCTosHUIA: Mexay AByMs
TOUYKaMu, OT TOYKM [0 NPSIMOIA; AMHA MapLLpyTa Ha KBaapaTHOI CeTke.

M3MepeHue 1 MOCTPOEHME YIIOB C MOMOLLbIO TpaHcrnopTupa. Bugsl Tpe-
YFONBHWUKOB: OCTPOYTOMbHbINA, NPAMOYTONbHbIA, TYMNOYro/bHbIA; paBHOGEAPEH-
HbIlA, PaBHOCTOPOHHMIA. YeTbIpEXyrofbHUK, MPUMEPbI YeTbIPEXYroNbHUKOB. Mps-
MOYFONIbHMK, KBaapaT: NCMOo/b30BaHWe CBOICTB CTOPOH, YI/I0B, AMaroHanei. 13o6-
paXKeHne reoMeTPUYEcKUX (Uryp Ha HeNMHOBAaHHOW GymMare C MCMo/b30BaHMEM
UMPKYNS, NMHEKM, Yro/bHKKa, TpaHcnopTupa. MocTpoeHns Ha Knetyatoit Gymare.

MepuMeTp MHOTOYrofbHMKA. MOoHATWE NAOWAAN QUTYPLI; eAUHULBI U3Me-
peHus naowaaun. MpubanmkéHHoe n3MepeHue nnowaan Guryp, B TOM Yucie Ha
KBaZpaTHoW ceTke. MpuUGAMKEHHOE M3MEPEHWE A/IMHBI OKPY)XXHOCTM, nowagn
Kpyra.

CVMMETpUS: LieHTpabHas, 0ceBas U 3epKasibHas CUMMETPUM.

MocTpoeHUe CUMMETPUYHBIX (QUrYp.

HarnsgHble npeacTaBneHMs 0 NPOCTPaHCTBEHHBLIX (Urypax: napannene-
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nuneg, Ky6, Npu3mMa, nupamMmuaa, KoHyc, LMaMHap, Wwap 1 cdepa. M3o6paxeHue npo-
CTPAHCTBEHHbIX (Uryp. MpuMepbl pa3BEPTOK MHOFOTPaHHMKOB, LUAMHAPA U KO-
Hyca. Co3fiaH1e Mofeneld MPOCTPaHCTBEHHbIX (Uryp (U3 6ymaru, MpoBOMOKM, Nna-

CTUAMHA U ap.).

MoHsATMe 06bEMA; eAnMHMLbI N3MepeHnst 06bEMa. O6HEM NPSMOYTObHOIo

napannenenunega, Kyoa.
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MIAHVPYEMBbBIE MPEAMETHBIE PE3YJIbTATbl OCBOE-
HA PABOYE MPOrPAMMbI KYPCA (MO roaAM OBYYEHNA)

OcBoeHune y4yebHOro kKypca «MaTemaTvka» B 5—6 Knaccax OCHOBHOWA
LUKOMbI AO/MKHO 0b6ecneymBaTb JOCTUKEHWE CnefytoLmMX NpeaMeTHbIX 06pa3oBa-
TeNbHbIX Pe3yNbTaToB:

5 Knacc

Yucna v Bbl4UCIEHNSA

— MoHMMaTb W MPaBMAbHO YNOTPe6AATb TEPMUHbI, CBA3aHHbIE C
HaTypanbHbIMU YMCNaMU, 0ObIKHOBEHHBIMU U AeCATUYHBIMMW APOGSMU.

— CpaBHUMBaTb U YNOPsAA0UMBaTL HaTypasibHble YnCia, CPaBHUBATb
B MPOCTEALLNX CyYasx 06bIKHOBEHHbIE APO6OM, fecATUYHbIE ApO6K.

— COOTHOCWTb TOYKY Ha KOOPAMHATHONM (4MCNOBOI) NPSMON C Cco-
OTBETCTBYIOLLUM €/ YACMIOM M N306paxKaTb HaTypasibHble YMCAa TOUKaMK Ha KOOp-
[AVHATHOI (M1CNOBOI) NPSIMOIA.

— BbINONHATL apuMeTUYecKre AeNCTBUA C HaTypaibHbIMU YuUC-
namu, ¢ 06bIKHOBEHHBIMU APO6SAMM B MPOCTEALLINX CTyYasX.

— BbINOMHATL NPOBEPKY, MPUKUAKY pe3yfbTaTa BbIUUCAEHWIA.

— OKpyrnsTb HaTypasibHble YUC/a.

PelleHWe TeKCTOBbIX 3afau

— PewwaTb TeKCTOBblE 33424y apuMeTUUYeCKM CnocoboM U ¢ no-
MOLLbI0 OpPraHU30BaHHOIO KOHEYHOro rnepe6opa BCeX BO3MOXHbIX BapMaHTOB.

— PewaTb 3afayu, cofepkallime 3aBUCUMOCTM, CBA3bIBAIOLLME Be-
JINYNHBI: CKOPOCTb, BPEMS, PACCTOSHME; LieHa, KOMMYeCcTBO, CTOMMOCTb.

— Mcnonb3oBaTh KpaTKWe 3anucu, CXembl, Tabnuubl, 0603HaYeHMs
npu peLleHnm 3agay.

— Monb30BaTbCA OCHOBHBLIMU  €AMHULAMW  U3MEPEHUS:  LiEHbI,
MaccChl; pacCTOSHUA, BPEMEHWN, CKOPOCTU; BblpaXaTb OHW eAUHULbI BEIMUYUNHBI Ye-

pes apyrue.
— M3BnekaTh, aHanM31pPOBaThb, OLeHMBATL MH(OPMaLMIO, MPeACTaB-
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NeHHyto B Tabnuue, Ha CTONGYaToN AmarpaMme, MHTEPNPETUPOBaTbL MpeaCcTaB/eH-
Hble JaHHble, KCMOJb30BaTh JaHHbIe MPY PeLLeHNM 3aaau.

HarnagHas reomeTpus

— Monb3oBaTbCA FeOMETPUYECKUMU MOHATUAMU: TOUKa, NpsiMas,
0Tpe30K, /yY, Yros, MHOTOYro/lbHUK, OKPYXXHOCTb, KpPYT.

— MpuBOAMTL NPMMEPBLI 06BHEKTOB OKPYXKAIOLLEr0 MUPa, UMEKLLNX
(hopMYy M3YUYeHHbIX FeOMETPUYECKNX UTyp.

— Vcnonb3oBaTh TEPMUHO/ONMIO, CBA3aHHYH C YrIaMu: BepLUMHA
CTOPOHA; C MHOTOYTO/IbHUKAaMK: Yo/, BEPLUNHA, CTOPOHA, AMaroHasb; C OKPYXHO-
CTbIO: pagnyc, AMamMeTp, LEHTp.

— M306paxaTb M3y4YeHHble FeOMeTpUYecKne GUrypbl Ha HesimHo-
BaHHOW W KneTyaToi 6ymare ¢ MOMOLLLHO LMPKYNS U JINHERKN.

— HaxoauTb A/IMHbI OTPE3KOB HeMnoCpeACTBEHHbIM U3MepPeHUEM C
MOMOLLIO IMHENKN, CTPOWTb OTPE3KM 3alaHHOW ANNHbLI; CTPOUTL OKPYXXHOCTb 3a-
[laHHOr 0 paamyca.

— Mcnonb3oBaTh CBOWCTBA CTOPOH Y YT/I0B NPSIMOYTO/IbHUKA, KBaj-
paTa Ans UX NOCTPOEHMSA, BbIUMCIEH NS MIOWAAN U NEPUMETPa.

— Bbluncnate nepumeTp U naowaab KBagparta, NpsAMOYrofibHUKa,
huryp, COCTaBNEHHBbIX U3 NPSMOYTO/LHUKOB, B TOM Yucie uUryp, n3obpaxEHHbIX
Ha KneTyaToi 6ymare.

— Monb30BaTbCA OCHOBHbIMU METPUYECKUMU €AVHULAMU U3Mepe-
HWS| A/INHbI, NIOLIAANW; BbipaXXaTb OAHU eAVHULLbI BEIMUMHBI Yepes apyrue.

— PacnosHaBaTb napannenenuneg, Ky6, NcnonbL30BaTb TEPMUHOIO-
rU0: BEPLUMHA, pebpo rpaHb, U3MEPEHUS; HAXOANTb M3MePeHMUs Napannienenuneaa,
Ky6a.

— BblumcnsaTb 06bEM Ky6a, mapannenenunega no 3afaHHbIM U3Me-
PEeHVAM, MONb30BATLCS eMHNLAMMN N3MEPEHNS 0BbEMA.

— PewwlaTb HECNOXHbIe 3afayu Ha M3MepeHne reomMeTpuyecKnx Be-
JIMYUH B MPAKTUYECKUX CUTYaLIMSAX.

6 Knacc
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Yucna v BblYUCIEHNSA

— 3HaTb W NOHMMaTb TEPMUHBI, CBA3aHHbIE C Pa3/IMYHbIMK BULAMU
yncen n cnocobamm nx anucy, nepexoautb (ecav 3TO BO3MOXHO) OT OAHOW (hopMbl
3anuncu Yncna K gpyroi.

— CpaBHUMBaTb U YNopsaoUMnBaTh Liefble Yncna, 06bIKHOBEHHbIE U
[ecsATUYHbIe Apobu, cpaBHUBATL YKMCNa OJHOMO M pasHbIX 3HAKOB.

— BbINOMHATL, coueTast YCTHble Y MUCbMEHHbIE NPUéMbI, apudme-
TUYEeCKUe AENCTBUA C HAaTYpabHbIMU U LieNbIMU Yucnammn, 06bIKHOBEHHbIMU U fie-
CATUYHBIMMW APOBSMU, NOMNOXKUTENLHBIMU U OTPULATENLHBIMU YUCIAMM.

— BblUMCNATb 3HAYEHUS| YNCNIOBBIX BbIPAXEHWN, BbINOMHATL NpU-
KUAKY W OLEHKY pe3yfbTaTa BblUMCAEHUIA; BbINOMHATL Npeobpa3oBaHMs YNCIOBbIX
BbIPaXXEHMWI Ha OCHOBE CBOMCTB apnPMeTUYECKNX AEACTBUNA.

— COOTHOCUTb TOYKY Ha KOOPAMHATHOW MPAMOIA C COOTBETCTBYIOLLUM €ii
YMCIOM U M306paXaTh YMCna TOUKaMK Ha KOOPAWHATHOM NPSAMOM, HaX04UTb MO-
Aynb yncna.

— COO0THOCWTb TOUYKU B NPSMOYTO/IbHOM CUCTEME KOOPAUHAT C KOOPAWHA-
Tamu 3TOM TOYKW.

— OKpyrnaTh Lenble Yncna u AecATUYHbIe Apobu, HaxoauTb Npu-
61KEHUNA Yncen.

YUuncnosble 1 6YKBEHHbIE BblpaXKeHUS

— MoHMMaTb M ynoTpebnaTh TEPMUHbI, CBA3aHHbIE C 3aMUCbI0 CTe-
MEeHW Yncna, HaXo4UTb KBaapaTt M Ky6 umcna, BblYMCAATH 3HAYEHUSI YUCTOBLIX Bbl-
paXXeHWiA, cofepKaLimX CTeneHu.

— Monb3oBaTbCA MNpPU3HaKaMK LeMMOCTU, packnagblBaTb HaTy-
pabHble YMCa Ha NPOCTbIE MHOXUTESN.

— Monb3oBaTbCA MaclTaboM, COCTaBMsATb MPOMOPLUN N OTHOLLE-
HUs.

— Vcnonb3oBaTb 6YKBbI 4719 0603HAYEHWS YUCEN NPU 3anucK MmaTe-
MaTUYeCKMX BbIPXEHWIA, COCTaBNATb OYKBEHHbIE BbIpaXKeHUs1 U (DOPMYbI, HAXo-

AUNTb 3HaYEHUA 6yKBEHHbIX Bblpa)KEHMﬁ, OCyLiecTBad H€O6XOAMMbIe noaCcTaHOBKK

31



1 npeo6pasoBaHus.

— HaxoAuTb HeN3BECTHbI/i KOMMNOHEHT PaBEHCTBA.

PelleHne TEKCTOBbIX 3a4au

— PewwaTb MHOrowaroBble TEKCTOBble 3afauu apuMeTUUECKUM
Cnoco6oMm.

— PellaTtb 3agauu, CBs3aHHble C OTHOLLEHWEM, NPOMOPLMUOHA/LHO-
CTbH0 BE/IMYMH, NPOLIEHTaMW; peLlaT TPU OCHOBHbIE 33la4 Ha APO6YU 1 MPOLEHTHI.

— Pelwatb 3afauu, Cofiepxallime 3aBUCMMOCTM, CBA3bIBAIOLLME Be-
NINYMHBI: CKOPOCTb, BPEMS, pacCTOsIHWE, LieHa, KOIMYeCcTBO, CTOMMOCTb; NMPOW3BO-
OUTENbHOCTb, Bpemsl, 06bEMa paboThbl, MCMOMb3ys apuMeTUyecKue [AeicTBuMS,
OLEHKY, NPUKMUAKY; NOMb30BaTbCA €AVHULAMW U3MEPEHUSI COOTBETCTBYIOLLNX Be-
JINYMH.

— CocTaBnATb OYKBEHHbIE BbIPaXEHMS M0 YCMOBUIO 3ajaunl.

— M3BnekaTb MH(opMaLmio, NPeACTaBNEHHYH B Tabnuuax, Ha n-
HeliHOW, cToN64aToin UM KpPyroeoi guarpammax, WHTEPNpeTMpoBaTb MpeAcTaB-
NeHHble AaHHbIe; NCMOb30BaTh AaHHbIEe MPY PeLleHN 3a4au.

— MpeacTaBnATb UHPOPMALUIO C MOMOLLLIO TabnunL, AUHERHON W
cTonbuatoii gnarpamm.

HarnsigHasi reomeTpus

— MpuBOAMTL NPUMEPLI 06BHEKTOB OKPYXKAIOLLEro MUPa, UMEKLLNX
(hOpMYy M3YYeHHbIX FreOMEeTPUYECKNX MIOCKMX U MPOCTPAHCTBEHHBIX (Uryp, npu-
Mepbl PaBHbIX N CUMMETPUYHbIX UTYP.

— M306paxaTtb C NMOMOLLbIO LMPKYNS, NUHeRKW, TpaHcnopTupa Ha
HENIMHOBAHHOM 1 KNeTuaTol Gymare n3yyeHHble MI0CKMe reoOMeTpuYeckme urypsl
1 KOH(UTYypaLum, CUMMETPUYHBIE (UTYpbI.

— Monb3oBaTbCsA reOMeTPUUECKMMU MOHATUSAMIW: PABEHCTBO (uryp,
CYMMETPUS; UCNO/b30BaTb TEPMUHOMOTNIO, CBSI3aHHYH C CUMMETPUER: oCb CUM-
MEeTPUU, LEHTP CUMMETPUMN.

— HaxoauTb BeNNYMHBI YI/10B U3MEPEHNEM C MOMOLLbIO TpaHCcnop-
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TUpa, CTPOMTb YI/bl 3a4aHHOIN BEIMUMHBI, NONb30BATLCA NPY PeLleHnn 3aaad rpa-
[LYCHOI Mepoii yrnoB; pacrno3HaBaTb Ha YepTeXXax OCTPblil, MPSIMOIA, pa3BEPHYTHIN
N TYMO yrhbl.

— Bbluncnate AAMHY NI0MaHOM, NEPUMETP MHOMOYrO/IbHUKA, MOJb-
30BaTbCA eAMHMLAMW WU3MEPEHUA O/IMHbI, BblpaXaTb OAHW eAWHULbLI U3MepeHUs
[/IMHBI Yepes apyrue.

— HaxoanTb, MCNOMb3ys YepTéXHble UHCTPYMEHTbI, PacCTOAHUS:
MeXay [BYMSA TOYKaMu, OT TOUKM 4O MPAMOW, ANUHY NYTU Ha KBaapaTHOM CeTKe.

— Bbluncnate naowaab uryp, cocTaBneHHbIX U3 NPAMOYTONbHU-
KOB, UCMOJIb30BaTb pa3bueHne Ha NPSMOYTONbHUKMW, Ha paBHble (Urypbl, 4OCTpan-
BaHVe [0 NPAMOYrofibHWKA; MO/b30BaTbCA OCHOBHbLIMW efuHULAMU WU3MEpPeHUs
NNOLWaAN; BblpaXKaTb O4HW eAVHULbI U3MEepEHNa NoWaAn Yepes Apyrue.

— PacnosHaBaTb Ha MOAENAX U U306pPaXKEHUAX NUpamMuay, KOHYC,
LUMAMHAP, UCNONb30BaTh TEPMUHOMONMIO: BEPLUNHA, pebpo, rpaHb, OCHOBaHMWe, pas-
B&PTKa.

— M306paxaTtb Ha KneTyaToil 6ymare NpsMOYrofibHbIA napannene-
nuneg.

— Bbluncnate 06bEM NpAMOYronbHOro napanienenunena, Ky6a,
Mo/Ib30BaTbCA OCHOBHbLIMU €AMHULAMMW N3MEPEHUS 06bEMA; Bbl

— PellaTb HECNOXHbIE 33241 Ha HAXOXEHNE reOMeTPUYECKNX Be-

JINYNH B NPAKTUYECKNX CUTYyalnAax.
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TEMATWYECKOE NMAHNPOBAHWE YYEEHOIO KYPCA (MO rAAM OBYYEHWA)

5 knacc (He MeHee 170 )

HasBaHue pasgena (Tembl)

Kypca (41Ccno YacoB)
HaTypanbHble uucna.
[LelicTBuA ¢ HaTypanb-
HbIMW YMcnamm

(43 v)

OCHOBHOE CofiepykaHue

[ecATnyHas cuctema cumcneHus. Pag

HaTypanbHbIX uucen. HatypanbHbIii
pag. Yucno 0. HatypanbHble yncna Ha
KOOpAWHaTHON npsamoil. CpaBHeHWe,
OKpYTr/fieHWe HaTypabHbIX YnCen.
ApuimeTnyeckne AeWCTBUS C HaTy-
panbHbIMW unucnamu. CBolicTBa HynA
Npu CNOXEHUN U YMHOXEHUW, CBOWCTBA
eAVNHULbI NPU YMHOXeHNW. MepemecTu-
TeNbHOE W coueTaTeflbHOe CBOMCTBA
CNOXEHNSA N YMHOXEHWS, pacnpegenu-
Te/IbHOEe CBOMCTBO YMHOXEHMS.
[enutenn n KpatHble yncna, pasnoxe-

HVe yucna Ha MHoXuTenu. [leneHuve c
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OCHOBHbI€ BUfbl 1eATENLHOCTM 06yYatoLnxcs

UntaTb, 3anucbiBaTb, CpaBHMBATb HaTypa/bHble YUCNA;
npegnaraTb U 06CyXAaTb CNOCO6bI YNOPSAOUMBAHNS YNCEN.
M306paxaTb KOOPAMHATHYIO NPsSMYHD, 0TMeYaTh Ymca Toy-
KamMy Ha KOOPAMHATHOW NpsMON, HaxoauTb KOOPAMHATI
TOYKM.

McecnenoBaTh CBOMCTBA HAaTypasibHOMO psiaa, uncen 0 u 1npu
CNOXEHUN N YMHOXEHNMN.

Mcnonb3oBaTb NPaBuUIo OKPYFIEHNS HaTypPanbHbIX YnCen.
BbINOMHATL apuUMeTUYeCKMEe AeCTBUS C HaTypanbHbIMU
ynucnamu, BbIYMCNATb 3HAYEHUS YMCNOBbIX BbIPAXEHWUIA CO
CKOO6Kamu 1 6e3 CKOOOK.

3anucbiBaTb NPou3BefeHNEe B BUAe CTEMEHW, YMTaTb CTe-
NeHn, UCNoMb30BaTb TEPMUHOMOIMIO (OCHOBaHMe, MOKasa-

Tel'lb), BbIYNCNATb 3HAYEHUNS CTEMEHEN.



octaTkoMm. [lpocTble ¥ cOCTaBHble
yucna. MNMpusHaky penMMocTn Ha 2, 5,
10,3,9.

CTeneHb C HaTypa/bHbIM MOKa3aTe/eM.
UncnoBble BbIpaXKeHUs; MOPAJOK Aei-
CTBWIA.

PelueHmne TeKCTOBbLIX 3a4ay Ha Bce apud-
MeTUYecKue AeiCTBMS, Ha ABUXKEHNE U

NOKYNKn
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BbINOMHATL NPUKNUAKY W OLEHKY 3HAYeHWUI YNCNOBbIX Bbl-
paxeHwWid, npegnaratb U NPUMEHSATb NPUEMBI MPOBEPKMU
BbIYNCNEHWIA.

VMicnonb3oBaTb NPy BbIYMUCIEHUAX NEPEMECTUTENBHOE U CO-
yeTaTe/IbHOE CBOWCTBA CIOXEHMS U YMHOXEHUS, pacnpegenu-
TeNlbHOE CBOWCTBO YMHOXEHUS; (hOPMyNMpoBaTb U npume-
HATb NpaBuna nNpeo6pasoBaHUS YNUCMOBbLIX BbIPaXEHUA Ha
OCHOBE CBOICTB apu(METUYECKNX AeACTBUIA.

VccnegoBatb 4YMCNOBble 3aKOHOMEPHOCTW, BblABUraTb U
000CHOBbIBaTb rMNoTesbl, POpMynnpoBaTb 0606LEHNA ©
BbIBOAbl MO pe3ynbTataM MPOBEAEHHOr0 WCCnefoBaHNS.
dopmynmpoBaTb OnNpefeneHUa AenuTens W KpaTHOro,
Ha3blBaTb JeNUTENN U KpaTHble Yyncia; pacnosHaBaTb Npo-
CTble W COCTaBHble yucna; HopmMynMpoBaTb U NpPUMe-aTb
NPU3HaKy genumocTtu Ha 2, 3, 5, 9, 10; NpUMeHATb anro-
PUTM PasoXeHUs yucna Ha NPoCTble MHOXWUTENN; HAaX0AUTb
0CTaTKV OT A€NeHNA U HENOHOE YacTHOE.

Pacrno3HaBaTb UCTUHHbIE U NI0XKHbIE BbICKa3blBaHWS 0 HaTy-

panbHbIX YMCNaxX, NMPUBOAUTL MPUMEPbI U KOHTPNPUMEPSI,
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CTPOUTb BbICKA3biBaHWS U OTPULAHMA BbICKa3blBAHUA O
CBOMCTBaX HaTypasbHbIX YMCEN.

KOHCTpynpoBaTb MaTemaTU4ecKne NpeasioXKeHns ¢ nomo-
b CBA3OK «N», «UNN», «EC/IN..., TO...».

PelwaTb TeKcTOBbIE 3afa4yn apuPMeTUHECKUM CNocobom, nc-
noNb3oBaTb 3aBUCMMOCTU MeXAY BenuynMHamm (CKOpOCTb,
BpPeEMs, PacCTOsiHMe; LieHa, KOAMYecTBO, CTOMMOCTb W fAp.):
aHanM3npoBaTb M OCMbICAIMBATb TEKCT 3afjayn, nepedgop-
MY/NMpoOBaTb YCN0BME, M3BMEKaTb HEOOXOAMMble AaHHbIE,
yCcTaHaB/IMBaTb 3aBUCUMOCTU MeXay BeIMYNHAMU, CTPOUTb
NIOTMYECKYHO LIeMOYKY pacCyXaeHWiA.

MogennpoBaTb X0[ pelleHusa 3a4ay4n C NOMOLLbIO PUCYHKa,
CXeMbl, Tabnnupbl.

MpnBoAnTL, pasbupaTb, OLEHUBATb Pas3/INyHbIE PeLleHNs,
3aMmcK peLleHmnin TEKCTOBbLIX 3afad.

KpuTnyeckn oueHMBaTb MOMYYEHHbIA pe3ynbTaTr, ocy-
LLEeCTBNATb CAMOKOHTPO/1b, MPOBEPSISt OTBET HA COOTBETCTBUE

YyCnoBur, HaxoanTb OLINGKM,



HarnsgHas reomeTpus.

JInHum Ha nnockocTtun (12

4)

Touka, npamas, 0Tpe3ok, nyd. Jloma-
Has. Vi3mepeHue AnMHbI OTpe3ka, MeT-
puyeckue eAVHULLbI U3MEPEHUS AINHbI.
OKpYXHOCTb U KpYT.

MpakTnyeckas paboTta «llocTpoeHue
y30pa 13 OKPY>XXHOCTEMN».

Yron. MpsmoiA, ocTpbIiA, Tynoi n pas-
BEPHYTLIN yr/bl. VI3MepeHune yrnos.
MpakTuyeckasa paboTa «lMocTpoeHme yr-

noB
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PewwaTb 3aauu ¢ NOMOLLbI0 nNepe6opa BCeX BOSMOXHbIX Ba-
PUaHTOB.

3HAKOMUTbLCS C UCTOPUEN pa3BUTUS apudMeTHKM
PacnosHaBaTb Ha u4epTexax, pUCYHKax, OMuCbIBaTh, WC-
nonb3ys TEPMUHOMOT IO, N M306paxKaTb C MOMOLLbH YepTéX-
HbIX MHCTPYMEHTOB: TOYKY, NPSAMYt0, OTPE30K, NlyY, yron, no-
MaHyt0, OKPYXHOCTb.

PacnosHaBaTb, NPMBOANTL MPUMeEPbl 06LEKTOB peasbHOro
Mupa, UMeLMX QOpPMY U3YUYeHHbIX (Uryp, OLeHUBaTb UX
NHeliHble pa3mepsbl.

Vicnonb3oBaTh AMHENKY W TPAHCMOPTUP KaK MHCTPYMEHTI
[N NOCTPOEHMSA 1 M3MEpPeHUs: N3MePATb A/IUHY 0Tpe3ka, Be-
NNYNHY Yrna; CTPOMTb OTPe30K 3afjaHHON ANWHBI, yron, 3a-
[aHHOI BeNMUUHbLI; OTKNafblBaTb LWPKYNeM paBHble OT-
pe3Ku, CTPOMTb OKPYXHOCTb 3afaHHOro paguyca. M3ob6pa-
XaTb KOH(UTypauun reoMeTpuyeckux (uryp n3 OTpe3Kos,
OKPY>XHOCTE, X YacTeil Ha HeIMHOBAHHOW N KneTyaTon 6y-
mare; npegfiaratb, ONUCbIBaTb U 06CYXAaTb Cnocobbl, an-

FOPUTMbI NOCTPOEHUA.



OO6bIKHOBEHHbIE
Apobun
(48 4

[pob6b. MpaBunbHbIE U HeMpaBWU/b-
Hble Apobn. OCHOBHOE CBOWCTBO
Apobu. CpaBHeHve apobeii.
CnoxeHve 1 BblunTaHne 06bIKHOBEH-
HbIX Apobeii. CMelaHHas Apobb.
YMHOXeHWe 1 aeneHne 06bIKHOBEH-
HbIX Apo6eit; B3aMMHO-06paTHbIe
apobu.

PelueHne TeKCTOBbIX 3ajay, cofepxa-

Wwux Apo6u. OCHOBHbIE 3a4auM Ha
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PacnosHaBaTb M M306paXkaTb Ha HEMHOBAHHOW W KneTya-
TON Gymare NpsMOi, OCTPbIA, Tynoi, pasBEPHYTbIA YIAbl;
CpPaBHMBATb YIJbl.

BblUnCNATL ANUHBI 0TPE3KOB, NIOMaHbIX.

MoHMMaTb 1M UCMO/b30BaTb NPY PeLLeHUN 3a4a4 3aBUCUMO-
CTU MeXJAy efuHULAMU METPUYECKOI CUCTEMbI Mep; 3HaKO-
MUTbLCSA C HEMETPUYECKUMU CUCTEMAMU Mep; BblpaXaTb
[OJIVHY B Pa3nnyHbIX eMHMLAX U3MepeHus. ccnepoBath u-
rypbl U KOH(Urypaumm, ncnonb3ys LUgpoBbie pecypebl
MogennpoBaTb B rpatmyeckoit, npeagMeTHONR (opme, ¢ no-
MOLLbIO KOMMbOTEpPA MOHATWUS U CBOMCTBA, CBf3aHHble C
00bIKHOBEHHOW Ap06bLI0.

YuTaTb 1 3aMnCbiBaThb, CPAaBHUBATb 06bIKHOBEHHbIE ApO6U,
npeanaratb, 060CHOBbLIBATb M 06CY>KAaTh CMoco 6bl ynops-
[l04MBaHUA ApO6eiA.

M306paxkaTb 06bIKHOBEHHbIE APOGM TOUKAMU Ha KOOPAMHAT-
HO NpsAMOIA; MCMO0Nb30BaTb KOOPAMHATHYI MpSMY A/1s
CpaBHeHMs Apobei.

®opMynMpoBaTh, 3aNncbiBaTh C MOMOLLbIO 6YKB OCHOBHOE



apobu.
MpuMeHeHWe GyKB ANs 3anucu mate-
MaTU4YeCKMX BbIpaXXeHWUid 1 npegno-

YKEHUN
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CBOMCTBO 06bIKHOBEHHON Ap0o6U; MCMO/b30BaTb OCHOBHOE
CBOWCTBO Apo6u [Ans COoKpalweHus Apobein nm npuBegeHus
[po6y K HOBOMY 3HaMeHaTenH.

MpeacTaBnATL CMeLLaHHYO Apo6b B BUAe HEMpaBWUbHON U
BbIAENATb LieNyo 4acTb YNC/A U3 HENPaBUbHOM Apobu.
BbINONHATL apuMeTMyecKne AeliCTBUS € 06bIKHOBEH-
HbIMW [po6sMU; NPUMEHATb CBOMCTBA apUMETUYECKMX
[encTBUiA AN paumoHann3aLum BblYNCIEHWIA.

BbINONHATH NPUKUAKY U OLLEHKY pe3y/bTaTa BblUUCNEHWIA;
npegnaratb U MPUMEHsITb NMPUEMbI NMPOBEPKU BblUMC/E-
HWA.

MpoBoAMTb UcCNefoBaHUSA CBOMCTB Apo6eld, onmpasch Ha
UMCNOBble IKCMEPUMEHTLI (B TOM YMC/e C MOMOLLbK KOMMbHO-
Tepa).

Pacno3HaBaTb WUCTUHHbIE U JIOXKHbIE BbICKa3blBaHUA O [ApO-
65X, NPUBOAUTL NPUMeEPbI U KOHTPNPUMEpPLI, CTPOUTL Bbl-
CKa3blBaHUSA 1 OTPULLAHMSA BbICKa3blBaHWIA.

PellaTb TEKCTOBbIE 3a/aui, CofepXalime Apo6HbIE AaHHbIE,



HarnapgHas reomert-
pua. MHoroyrosb-

HUKN (10 u)

MHOroyronbHuMKN. YeTbIpEXYronbHUK,
NPSMOYTONbHUK, KBa4paT.
MpakTnyeckas pabota «[llocTpoeHue
NPSMOYrO/NbHUKA C 33laHHBIMW CTOPO-
HaMW Ha HeNIMHOBaHHOM Gymare».
TpeyronbHUK.

Mnowaab v nepumMeTp NPAMOYrofb-
HMKa U MHOTOYTrO/IbHUKOB, COCTaB/EH-

HbIX U3 MNPAMOYTrO/IbHUKOB, eAuHWULbI
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1 33/1a4i Ha HAXOX/EHMWE YacTy Lienoro 1 Lenoro no ero va-
CTW; BbISIBMIATb UX CXOACTBA W Pa3/iMuus.

MogenmpoBaTh X0/ pelleHns 3a4a4m ¢ NOMOLLbI0 PUCYHKA,
CXeMbl, TabnmnLbl.

MpuBOANTb, Pa3bupaTb, OLEHWBATb Pa3/MUHbIE PeLleHus,
3anucy peLleHnii TeKCTOBbIX 3aay.

KpWUTUUECKM OLEeHUBaTb MNONYYEHHbIA pesynbTaT, Ocy-
LLLECTBASATL CAMOKOHTPO/b, NPOBEPSis OTBET Ha COOTBETCTBUE
YCNOBWIO, HAXOANTb OLUNGKM.

3HAKOMUTBLCS C UCTOPWEN pasBUTUS apUpMeTUKI
OnucbIBaTb, WCMOMb3ys TEPMUHOMOMUIO, M306paxaTb C
MOMOLLbI0 YePTEXHBIX UHCTPYMEHTOB M OT PYKW, MOAENNPO-
BaTb U3 ByMaru MHOTOYrONbHUKN.

MpUBOANTL NPYMEPbI 06LEKTOB PeaNbHOTo MUPA, UMEIoLLUX
(hopMy MHOrOyrofibHuKa, NPAMOYrofbHUKa, KBaapaTta, Tpe-
YrofbHUKa, OLEHUBATb MX MUHeliHble pa3mepbl. Bbluunc-
NATb: NEPUMETP TPeyronbHUKa, NPSMOYrofbHUKA, MHOFO-

YrofbHUKa; NoLiaab NpsMOyrofbHUKa, KBaapara.



M3MepeHus nnowaaun. MepumeTp MHO-

royrosibHumKa
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M306paxkaTb OCTPOYro/bHble, NPSMOYTO/bHbIE U TYNOYTO0/b-
Hble TPEeYroNbHUKMU.

CTpOWTb Ha HENIMHOBAHHOM W KNeTyaToil 6ymare KBaapaT u
NPSMOYroNbHUK C 3afjaHHbIMK ANMHAMK CTOpPoH. Wccnepo-
BaTb CBOWCTBA NPAMOYroNbHUKA, KBagpaTa NyTéM aKCrepu-
MeHTa, Ha6MoAeHNS, U3MEPEHNs, MOAENNPOBaHUS; CPaBHM-
BaTb CBOICTBA KBaApaTa u NpPsMOyroNbHMKa.
KOHCTpynpoBaTb MaTeMaTUUecKme NpeasioxXeHns ¢ nomo-
LI CBSA30K «HEKOTOPbINA», «/1H060M». Pacno3HaBaTh UCTUH-
Hble 1 NIOXHbIE BbICKA3bIBAHWS O MHOTOYTONbHIUKAX, MPUBO-
AVUTb NPYMEPbI U KOHTPNPUMEPbI.

WccneaosaTb 3aBUCUMOCTb MOWAAN KBagpaTa OT AnW-bl
ero CTOPOHbI.

Vcnonb3oBaTh CBOWCTBA KBafpaTHON CETKM ANis NOCTpoe-
HUA Uryp; pasbusaTb NPAMOYrofbHUK Ha KBagpaThl, Tpe-
YrONbHUKKN; COCTaBMSATb (UIypbl M3 KBafpaToB W MpsMO-
YrO/IbHUKOB M HAX04UTb WX NAOLWaAb, Pa3bueaTb QUIypbl Ha

NPAMOYTONbHUKN U KBaZPaThl U HAXOAUTb UX NNOLLaAb.



[LecATuuHble gpobu [ecATuyHas 3anuch gpobeli. CpasHe-
(38 u) HUe [eCATUYHbIX APOo6ei.
[eicTena ¢ AeCATUYHBIMU APOGAMMU.
OKpyrneHune fecsiTUYHbIX Apo6eil.
PelueHne TeKCTOBbIX 3afjay, COAepXa-
wux Apo6u. OCHOBHble 3afayn Ha

po6u
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BbipaXxxaTb BEe/IMUMHY NAOLAAN B PA3/IMUHBIX eANHULAX W3-
MepeHust MEeTPUYECKOI CUCTEMbI Mep, MOHUMAaTb U UCMOMb-
30BaTh 3aBUCUMOCTU MEXAY METPUUECKAMU eUHULAMUN W3-
MepeHus NaoLaau.
3HAKOMUTbLCS C MPYMepaMu NPUMeEHeHWs MaowWaamn u ne-
pUMeTpa B NPaKTUYeCKMX CUTYyaumsax. PellaTb 3agayun n3 pe-
anbHOW XW3HW, NpegnaraTb U 06CYX4aTb pas3/IMyHble Cro-
cobbl peLleHus 3afau
MpeacTaBnATb feCATUYHYIO Ap06b B BUAE 06bIKHOBEHHOIA,
UMTaTb M 3anNUCbIBaTb, CPABHUBATb [eCATUYHbIE ApO6Y,
npeanaratb, 060CHOBbIBaTb U 06CYXAaTb cNocobbl yno-
PAL0YMBAHNSA LECATUYHBIX APOGENA.
M3o06paxaTb fecATUYHble Apo6yu TOUKaMy Ha KOOpAMHaT-
HOW NPSMOIA.
BbIsSIBNATL CXOACTBA M pasnnyvs npasun apudmetuye-
CKUX AelAiCTBMIA € HaTypanbHbIMU YMuCnamMn U LeCATUYHBIMU
Apo6aMU, 0OBACHATD WX,
BbINONHATL apugmMeTUUeckne AeiCTBUA C AECATUYHBIMMI

Apo6AMU; BbINONHATL NPUKUAKY W OLEHKY pe3ynbTarta
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BbIUYNCNEHWNIA.

MprMmeHATL cBOMCTBA apuhMeTNUECKUX AeACTBWIA ANs pa-
LIMOHANN3aL MK BbIYUCNEHNIA.

MPUMeHATb NPaBWIO OKPYTIIEHUST AECATUYHBIX APO6Ei.
MpoBoAMTb MCCNef0BaHNSA CBOWCTB AeCATUYHbLIX Apo6ei,
onupasch Ha YMCOBbIE 3KCMEPUMEHTLI (B TOM Yucne C no-
MOLLbIO KOMMNbIOTEPA), BbIABUraTb rMMoTe3bl W MPUBO-
[ONTb UX 060CHOBaHMS.

Pacno3HaBaTh UCTUHHbIE U NI0XHbIE BbICKa3blBaHWS 0 AipO-
65X, MPUBOAMTL MPUMEPbI U KOHTPMpPUMEpPbI, CTPOUTb
BbICKa3bIBaHUS 1 0TPULLAHUSA BbICKA3blBaHUIA.

PelwaTb TeKcTOBble 3afayun, cofepxaline Apo6Hble AaH-
Hble, N Ha HaXOXAEHME 4acTu LIesIoro W Liesoro no ero ya-
CTU; BbISIBNSITb UX CXOACTBA W pPa3inuusi.
MogennpoBaTb X04 pelleHWs 3afaynm C MOMOLLbI0 pu-
CYHKa, CXeMbl, Tabnuupsl. MpuBoAUTL, pas3bupaTth, OLeHN-
BaTb Pa3/INYHbIe PELLEHNs], 3aNMNCK PELLEHNIA TEKCT BbIX 3a-

Jau.



HarnsgHas reomet-
pusi. Tena n urypbl

B npocTpaHcTBe (9 u)

MHororpaHHuKu. M306paxkeHne

MHOrOrpaHHukos. Mogenu  npo-
CTPaHCTBEHHbIX TeN.
MpAMOyronbHbIA  Napannenenunes,
Ky6. Pa3BépTku Kyba n napannenenu-
nega.

MpakTnyeckas paboTa «Pa3BépTka
Ky6a».

O6bEM Kyb6a, NpSAMOYronbHOro na-

pannenenunnega
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OneprpoBaTb APOBHBIMK YMCNAMU B peanbHbIX XU3HEH-
HbIX CUTYyaLMsX.
KpuTnyeckn OueHMBaTb MOMAYYEHHbI pe3ynbTaT, ocy-
LLecTBNATb CAMOKOHTPO/b, MPOBePSisi OTBET Ha COOTBET-
CTBMWE YCMIOBUIO, HAXOAUTb OLUNGKMU.
3HAKOMUTbLCS C UCTOPUEN pa3BUTUS apuMeTHKM
PacnosHaBaTb Ha YepTexax, pUCYHKax, B OKpYXaroLieM
MUpe NPSMOYronbHbIA Napannenenunes, Ky6, MHOrorpaH-
HWKK, ONUCbIBATb, UCNO/b3ys TEPMUHO/OT N0, OLLEHMBATb
NUHeliHble pa3mepsbl.
MpuBoAUTL MpPUMeEpPbl 06BEKTOB peanbHOro MUpa, UMer-
WX (hopMy MHOrOrpaHHuKa, NpsMOYrofbHOro napannene-
nunega, Kyba.
MN306paxaTtb Ky6 Ha kKneTyaToii bymare.
VccnenoBaTb cBolicTBa Ky6a, NpsSIMOYronbLHOro napannene-
nuneaa, MHOrorpaHHUKOB, UCMO/b3Yys MOAE/N.
PacnosHaBaTh 1 U306paxkaTb pa3BEPTKU Kyba v napannene-
nunega. MogenvpoBaTb Ky6 1 napannenenune us 6ymaru

N nNpoYnx matepuasnos, 00BACHATL CNOCco6 MoaenunpoBaHua.



MoBTOpeHne n 0606-

weHmne (10 u)

[MoBTOpPEHME OCHOBHbIX NOHATMIA 1

MeTof0B Kypca 5 knacca, 0606LeHme

3HaHWIA
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HaxoauTb M3MepeHnsi, BbIYUCAATb NOLaAb NOBEPXHOCTY;
06bEM Ky6a, NpsAMOYrofbHOro napanfenenunesa; Mccnepo-
BaTb 3aBUCMMOCTb 06bEMa Kyba OT A/IMHbI ero pebpa, Bbl-
ABUraTb U 060CHOBbIBATHL FMMOTE3Y.

HabnopgaTe U NpoBOAUTbL aHanoruv Mexay MNoHATUSMU
nnowanm u o6Léma, neprmeTpa M NIoLaan NoBePXHOCTK.
PacnosHaBaTb UCTWUHHbIE U NI0XHbIE BbICKa3blBaHWS1 O MHO-
rorpaHHMKax, NpUBOAUTL MNPUMEPblI U KOHTPNPUMEpSI,
CTPOUTH BbICKAa3bIBaHUS U OTPULLAHUS BbICKA3blBaHUIA.
PelwaTb 3afjaum U3 peanbHOl XU3HU

BbIUMCNATbL 3HAUEHUS BbIPaXEHWI, coaepXallmx HaTypanb-
Hble uuMcna, 06bIKHOBEHHblE W [ecATUYHble APOo6M, BbINOA-
HATb Npeo6pa3oBaHuUsa Ymncen.

Bbl6bupaTb cnocob cpaBHEHUs YWCEN, BbIYUCEHWIA, MpUMe-
HATb CBOICTBA apuPMeTUUECKUX AeACTBUIA ANS paLnoHanu-
3aLi1n BbIYNCNEHNIA.

OcCyLLEeCTBNATL CAMOKOHTPO/Ib BbIMOHAEMbIX AelACTBUIA 1

camonpoBepKy pe3ynbTaTa BblYUCNEHWIA.
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PelwaTb 3afjauv 13 peanbHoi XU3HU, NPUMEHATb MaTema-
TUUYECKME 3HAHUS NS pelleHns 3a4ay U3 Apyrux ydeGHbix
npeaMeToB.

Pewatb 3afjauy pasHbIMK CrNoco6amMmn, CpaBHMBATbL CMO-

co6bl pelleHns 3agayu, BbIbupaTb paumoHaibHbli Cnocob



6 knacc (He meHee 170 u)

HasBaHue pas-
fena (Tembl)
Kypca (uncno va-
coB)
HaTtypanbHble
yucna
(30 )

OCHOBHOe coaepxaHue

ApuipmeTnyeckne AercTBUS C MHOTO-
3HAYHbIMU HaTypanbHLIMU YUCNAMU.
UuncnoBble BbIpaXeHUs, NOPSA0K Aeit-
CTBUNA, MCMoNb3oBaHMe  CKOBOK.
OKpYyrneHne HaTypanbHbIX Yncen.
LlennTenu v kpaTHble Yncna; Hambob-
WK 06WMIA aennTenb N HauMeHbLUee
o6Lee KpaTHoe.

PasnoxeHue yncna Ha NpocTble MHO-
XuTenu. [JenuMocTb CyMMbI U Mpou3-
BeJeHus. [leneHune ¢ 0CTaTKOM.

PelleHne TeKCTOBbIX 33434
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OCHOBHbI€e BUfbl AeATENbHOCTYN 06yYatoLmxcs

BbINOMHATL apuPMeTUUECKUe [eACTBUA € MHOTO3HaYHbIMM
HaTypaibHbIMK YMCNAMMW, HAXOAUTb 3HAYEHMSA YNC/IOBbLIX Bblpa-
YKEHWIA CO CKoGKaMm 1 6e3 CKOOOK; BbIYUCNATb 3HAYEHUS Bblpa-
XKEHWIA, coflepXXalux CTeneHn. BbINONHATL MNPUKUAKY W
OLIEHKY 3HAUYeHWI YMCNOBbLIX BbIpaXKeHW, MPUMEHATL NPUEMbI
npoBepKn pesynbTata. Cnonb30BaTh NPU BbIUMCIEHUSX Ne-
PeMecTMTeNbHOE U coYeTaTeNbHOe CBOWCTBA CNOXEHUS U YMHO-
YeHUs, pacnpefennTenbHoe CBOACTBO YMHOXEHNS OTHOCUTENBHO
CNIOXEHMS, CBOMCTBA apuhMeTUYECKNX AENCTBUIA.

MccnenoBaTh YMCOBble 3aKOHOMEPHOCTU, NPOBOAUTL YMCNOBbIE
9KCMEPVUMEHTbI, BbIABUIaTb U 060CHOBbLIBATbL FMMOTE3bI.
dopMynnpoBaTh ONpPeAeseHNs AeIMTeNs U KPaTHOro, Hanbo/b-

wero O6LLI'GFO AennTena N HaumeHbLlero O6LIJ.erO KpaTHOoro, npo-
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CTOr0 1 COCTABHOI0 YWCEN; NCMONb30BaTb 3T NOHATUA MPU peLLe-
HUK 33fa4.

MpUMEeHATb anrOPUTMbl BbIYNCIEHNS HAMBObLIEro 06Lero ae-
NINTENS U HaMMEeHbLLEro 06LLEero KpaTHOro ABYX YNCEN, allfOPUTM
pasnoXeHUs Yncna Ha NPoCcTble MHOXUTENN.

ViccnepgoBaTb ycnoBua genumoctu Ha 4 n 6. Viccnegosatb, 06-
cyxfatb, hOpMynnpoBaTb 1 060CHOBbLIBATb BbIBOJ, O YETHO-
CTW CYMMbl, NPON3BeEHUS: ABYX YETHbIX YMCEN, [BYX HEUETHbIX
ymncne, YETHOIO M HEYETHOIO Ymcen.

VMiccnegoBaTb CBOMCTBA A4ENMMOCTM CYMMbl U NPON3BEAEHMNS Y-
cen.

MpMBOANTL NPUMEPBI YMCeN C 3aaHHbIMU CBOCTBaMMU, pacno-
3HaBaTb BEPHbIE N HEBEPHbIe YTBEPXKAEHNS O CBONCTBAX YmMcen,
onpoBepraTb HeBepHbIE YTBEPXAEHNSA C MOMOLLLIO KOHTPrpUMe-
poB.

KoHCcTpyupoBatb MaTemaTuyeckue NpessioXKeHns ¢ NOMOLLbIO
CBA30K «U», «NNN», «KECNN..., TO...».

PelwaTb TEKCTOBbIe 334a4n, BKIOYAKOLLME NOHATUA LENUMOCTH,



HarnsagHasa reo-
MeTpusa. MNMpamble

Ha nnockocTu (7 4)

MepneHanKynspHble NpsMble. Mapan-
nenbHble Npsmble.
PaccTosHMe Mexay [BYMSi TOUKamM,
OT TOYKM A0 NPAMOIA, ANMHA NYTU Ha
KBaflpaTHO CeTKe.

MpyMepbl NPAMbIX B MPOCTPaHCTBE
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apugmMeTnIecknumM cnocobom, 1Mcnonb3oBaTh Nepe6op BCEX BO3-
MOXHbIX BapMaHTOB.

MogennpoBaTb X0f pelleHMst 3aflayM C MOMOLLbI0 PUCYHKA,
CXeMbl, TabNNLbI.

MpuBoaNTL, pasbupaTtb, OLEHMBATb pasfNYHbIe peLleHus, 3a-
NMUCcK peLleHnin TEKCTOBbIX 3ajad

KpuTuyeckyn oueHMBATb MOMYYeHHbI pe3ynbTaT, HaXoAWTb
OLINGKM, OCYLLECTBNATL CAMOKOHTPO/b, MPOBEPSs OTBET Ha COOT-
BETCTBMWE YCNOBUIO

PacnosHaBaTb Ha yepTexax, pUCyHKax ciy4au B3aMMHOrO pac-
MOMOXEHUs ABYX NPAMBIX.

M306paxkaTb C MOMOLLbI YePTEXHbIX MHCTPYMEHTOB Ha Heu-
HOBaHHOW M KneTyaToll Gymare [Be Mepecekaroliuecs npsmoie,
[iBe napannesbHble NPsiMble, CTPOUTb NPAMYIO, NepneHANKYNsp-
HYHO AaHHOIA.

MpunBOAUTL NPUMeEPbI NapaniensHOCTH 1 NePNeHANKYNAPHOCTU
NpsAMbIX B MPOCTPaHCTBE.

Pacrno3HaBaTb B MHOTOYrosibHUKax nepreHanKynspHole 1 napan-



[pobn
(32 u)

OO6blKHOBEHHass  Apobb,  OCHOBHOE
CBOWCTBO Apo6W, COKpalleHue p[po-
6eir. CpaBHeHME W ynopspovuMBaHue
[po6eii.

[ecATuuHble apobu M MeTpuyeckas
cuctema mep.

ApumeTunyeckne fencTens ¢ 06bIK-
HOBEHHbIMW U AECATUYHBIMWU  Apo-
6amu.

OTHowWeHue. [leneHne B JaHHOM OTHO-
WweHnn. MacwTta6, nponopuus.
lMoHATMe npoueHTa. BbluncneHune
NpoLEeHTa OT BENNUYMUHbI U BENNYUHBI

no eé NpoLeHTy.
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nenbHble CTOPOHbI. 306paXaTb MHOTOYTONbHUKMA C napannenb-
HbIMM, NEPNEHANKYNAPHBIMU CTOPOHAMM.

HaxoauTb paccTosiHMe MeXay ABYMs TOUKaMm, 0T TOUKM [0 Npsi-
MOiA, ANMHY MYyTW Ha KBaAPATHOMN CETKe, B TOM YMC/E UCMOMb3ys

LMpPOBbIE pecypcbl

CpaBHuBaTb M ynopsfoumBaTb Apobu, BbIGMpaTb Crocob
CpaBHEHMS Apobeii.

MpeacTaBnATbL AeCATUYHbIE Ap06YU B BUAE 06bIKHOBEHHbIX [poO-
Geii 1 06bIKHOBEHHBIE B BUAE AECATUYHbIX, UCMOb30BaTh IKBU-
Ba/IeHTHbIE NPeACTaBAeHNS 4PO6HbIX YNCEN NPU NX CPABHEHWU,
NPy BbIYUCIEHMUSAX.

Vicnonb3oBaTh AecATUYHbIE Apo6W Npu nNpeobpa3oBaHUM Beu-
UMH B METPUYECKOI CUCTEME Mep.

BbINONHATb apUmMeTUYeCKNe JeACTBUA C 06bIKHOBEHHBIMU U
[eCATUYHBIMN Lp06AMY.

BblUncnATb 3HAUEHWS BbIPXKEHUI, COLepXKaLL X 06bIKHOBEHHbIE
N JecaTuyHble Apobu, BbINONHATL Npeobpa3oBaHnsa apobeit, Bbl-
6upaTb cnocob, NPUMEHATb CBOMCTBA apuMETUYECKUX feii-

CTBWIA A5 PALMOHANN3ALMMN BbIYNCEHWIA.



PelueHne TeKCTOBbIX 3afay, Cofepxa-
LWMX ApO6U 1 MPOLLEHTI.
MpakTnyeckas paboTa «OTHOLIEHUE

ONMHBI OKPY)XHOCTM K €& iuameTpy»
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CocTaBnsATb OTHOLLUEHWS 1 MPOMNOPLMM, HAXOANTL OTHOLLEHWE Be-
JNYWH, AeNUTb BEIMYMHY B AaHHOM OTHOLLEHUN. HaxoauTb 3Kc-
NnepvMeHTas/IbHbIM MYTEM OTHOLLEHWE ANNHbI OKPYXXHOCTM K eé
[nameTpy.

VIHTepnpeTMpoBaTb MaclwTab Kak OTHOLUEHWE BE/IMYMH, Haxo-
OUTb MacwTab nnaHa, KapTbl W BbIYUCNATb PAcCTOSHUSA, UCMO/b-
3ysi MacLuTab.

OGBACHATD, UTO TaKOe NPOLEHT, YNOTPe6saTL 060pOThl peyun co
COBOM «MpOLEHT». BblpaxaTb NpoLeHTbl B Apobsix U Apobu B
NPOLeHTaX, OTHOLLEHWE ABYX BENIMYMH B MPOLEHTaX.
BblUMCNATL MPOLEHT OT 4YMcna M YMACNO MO €ero MPOLEHTY.
OKpyrnaTb Apo6Y N NPOLEHTbI, HAXOANTb NPUGAVKEHUS Yucen.
PewaTb 3afa4n Ha 4acTu, NPOLEHTbI, NPONOPLMM, Ha HAX0X/e-
HWe Apobun (NpoueHTa) OT BENMYMHBI U BEIMYUHBI MO eé Apobu
(NpoueHTy), Apobu (NpoueHTa), KOTOPbIA COCTaBNAET OAHA BENN-
UnHa oT gpyroii. MpuBoauTL, pasbupaTthb, OLEHMBATb pa3nuy-
Hbl€ PELLEHNS, 3aM1CK peLleHnii TEKCTOBbIX 3ajau.

M3BnekaTb MHAOPMALMIO U3 TaBNUL, U AUarpamMm, UHTepnpeTu-
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poBaTb TabNnyHble OaHHble, onpeaenaTb HanbonbLlee N HaMeHb-

Liee n3 npeacTaBNeHHbIX AaHHbIX



Mpogon>keHve

HasBaHue pas-

fena (Tembl)

OCHOBHOE CcofiepXKaHue OCHOBHbIe BUbl AeATeIbHOCTU 06yyatoLLmnxcs
Kypca (4ncno yacos)
HarnagHas OceBas cummeTpus. LieHTpanbHas PacnosHaBaTh Ha YepTexax U n3o6paxeHusx, nobpaxartb 0T
reomMeTpusi. CUMMETPUSA. PYKW, CTPOUTb C MOMOLLbKO UHCTPYMEHTOB (hurypy (0Tpe3ok, o-
CummeTpus MocTpoeHwue CUMMETPUYHBIX MaHyt0, TpeyrosbHUK, NPsIMOYro/lbHUK, OKPYXXHOCTb), CUMMET-
(6 u) turyp. PUYHYIO AaHHOI OTHOCUTENbHO MPAMONA, TOUKMU.
MpakTnyeckas pa6oTa «OceBast CUM- HaxoauTb npumepbl CUMMETPUM B OKpy>atoLleM mupe. Moge-
METPUS. nnMpoBaTh U3 6ymaru fiBe Urypbl, CAMMETPUYHbIE OTHOCUTENBHO
CUMMeTpUs B NPOCTPaHCTBE NpAMOiA; KOHCTPYMPOBAaTb reoMeTpUYecKne KOHQUrypawuu, uc-

nonb3yst CBOMCTBO CUMMETPUM, B TOM UKC/E C MOMOLLbIO Lindpo-
BbIX PECYPCOB.

WccneaoBaTh CBOWCTBA M3YUEHHBIX (IUTYp, CBA3AHHbIE C CUMMET-
pueii, CNoNb3ys SKCNEPUMEHT, HaBNoAeHUE, MOAENNPOBAHME.
O60CcHOBbIBaTb, OMpOBEpPraTb C MOMOLLbIO KOHTPMpPUMEpPOB

YTBEPXAEHNA O CUMMETPUM DUTYp
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BblpaxkeHnsa

¢ bykBamu (6

u)

MpumeHeHne GYKB ANs 3anucu mare-
MaTUUYECKMX BbIPOKEHUI 1 Npeanoxe-
HWUIA. BYKBEHHbIE BbIPAXEHUS 1 YNC/0-
Bble NOACTaHOBKM.

BYKBEHHbIE PABEHCTBA, HaxXoX/eHue

HEN3BEeCTHOr0 KOMMNOHeHTa. ®opMy/ibl
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Mcnonb3oBaTh GYKBbI /18 0603HAUEHWS YmiCesn, NpK 3anncu ma-
TeMaTUYecKuX YTBePXKAEHUI, COCTaBNATbL GYKBEHHbIE BbIPAXKEHMS
Mo YCNOBUIO 3afaun.

ViccnenoBaTb HECNOXHbIE YMCOBbLIE 3aKOHOMEPHOCTU, UCMOMb-
30BaTh BYKBbI AN UX 3aMnCK.

BbIUNCAATH YMCN0BOE 3HAYeHNe BYKBEHHOTO BbIPAXEHNS NpPK 3a-
[aHHbIX 3HAYEHUsX BYKB.

3anucbiBaTb (QOPMYy/bl: MepumeTpa M nowaan npsAMoyross-
HUKa, KBaapaTta; AMHbI OKPYXXHOCTU, MAOWAAN Kpyra; BbIMos-
HATb BbIUYMC/IEHWSA N0 3TUM (hOpMYyNaMm.

CocTaBniATb IOPMY/ibl, BbipaXatoLime 3aBUCMMOCTI MeXay Be-
NIMYNHAMM: CKOPOCTb, BPEMS, PACCTOsIHWE; LieHa, KOIMYEeCTBO, CTO-
MMOCTb; NPOU3BOANTENILHOCTb, BPEMS, 06bEM PaGOThl; BbINONHATL
BbIYMCNIEHUS MO 3TUM (hOPMYyNaMm.

HaxoAuTb HEM3BECTHbIi KOMMOHEHT apudMeTUYecKoro Aeii-

CTBMA



HarnsagHas
reoMeTpus.
durypsl

Ha nnockocTm (14

4)

YeTbIpEXYronbHUK, MNpUMepbl YeTbl-
PEXYTO/IbHUKOB. [MpsAMOYTonbHUK,
KBagpaTr: CBOWCTBa CTOPOH, YI/IOB,
[AmnaroHanei.

V3mepeHue yrnos. Buabl TpeyronbHm-
KOB.

[MepumeTp MHoOroyronbHuka. [1no-
waab urypbl. ®opmynbl nepumeTpa
U naowaan npamoyronbHuka. Mpu-
6NMKEHHOE M3MepeHmne naowaan hu-
ryp.

MpakTnyeckas pabota «[lnowanb

Kpyra»



MN306paxkaTb Ha HENMHOBAHHOW 1 KneT4aTol Bymare ¢ MCNOMb30-
BaHMEM YePTEXHbIX MHCTPYMEHTOB YeTbIPEXYTONbHUKMN C 3aJaH-
HbIMW CBOICTBaMU: C MapannefibHbiMU, MepreHAnKyNspHbIMM,
paBHbIMU CTOPOHAMM, MPAMbIMU Yriamu U Ap., paBHOGeAPEHHbI
TpeyronbHuK. MpegnaraTb 1 06CyXAaTh CNoOcobbl, anropuTMbl
NoCTPOEHMS.

ViccnenoBaTb, MCMONb3Ys 3KCMEPUMEHT, HabnofeHWe, MoLenu-
poBaHve, CBOWCTBa MPSAMOYronbHMKA, KBajpaTa, pa3bmBaTb Ha
TpeyronbHukn. OGOCHOBbLIBaTb, OMPOBepraTb C MNOMOLLbIO
KOHTPNPUMEPOB YTBEPXAEHUS O NPsSMOYrofbHUKe, KBaaparte,
pacno3HaBaTb BepHbIe 1 HEBEPHbIEe YTBEPXKAEHNS.

3MepsTb M CTPOMTbL C NOMOLLbID TpaHCMOpTUpa Yribl, B TOM
yncne B MHOrOYrofbHWKe, CpaBHUBATb YI/bl; pacrno3HaBaTb
OCTpble, MpsIMble, TyMble, pa3BépHyTble Yrnbl. PacnosHaBaTb,
n3o06paxkaTb OCTPOYrO/ibHbIA, NPAMOYTOMbHbINA, TYNOYrO/bHbINA,
paBHOGePEHHBI, PABHOCTOPOHHWI TPEYTONbHUKN.

BblUnCNATL NEPUMETP MHOTOYro/bHWKA, NA0LWaAb MHOTOYro/b-

HUKa pasbueHnem Ha NPsMOYrofbHUKK, Ha paBHble (Urypbl, UC-
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nonb30BaTb METPUYECKME eAVNHULbI U3MEPEHUs ANWHBI WU MNo-
waam.

Mcnonb3oBaTh NPUGAMKEHHOE M3MEPEHWUe AAMH W nAolaaei
Ha KneTyartoii 6ymare, NpUGAMKEHHOE U3MEPEHWE ANINHBI OKPYXK-

HOCTU, NNOLWAAMN Kpyra



Ha3BaHue pas-
nena (Tembl)
Kypca (4ncno va-
coB)
MonoxuTenbHble n
oTpULaTesbHbIE

ymcna (40 v)

OCHOBHOe cofiepXaHue

Lienbie uncna. Moaynb uncna, reoMeTpu-
ueckas WHTepnpeTauus moayns. Yucno-
Bble MPOMEXYTKM.
MonoXuTenbHble W OTpULATENbHbIE
uncna. CpaBHEHWE MONOXMUTENbHbIX W
oTpuLaTeNbHbIX uucen. ApugmeTuye-
CKMWe AeiACTBUA C NONOXKUTENbHBIMMU 1 OT-
pULATENbHBIMU YnCNAMN.

PelleHne TeKCTOBbIX 33434
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Mpogon>keHve

OCHOBHbI€e BUfibl 1eATeNbHOCTM 06yYaloLLMXCs

MpUBOANTL NPUMEPbI UCMONb30BAHWS B PeaibHOM XN3HU NO-
NOXMTENbHbIX 1 0TPULATENbHbBIX UnCen.

M306paxaTb Lenble Yyncna, NonoXnTeNnbHbIe U OTpuLaTeNb-
Hble YMCa TOYKAMU Ha YMCOBOI MPSAMOIA, NCMOMNBL30BATL YMUC-
NIOBYIO NPAMYIO [1s CPaBHEHWS uncen.

MPUMEHATbL MpaBuia CpPaBHEHWS, YMOPsiA0YMBATL LieNble
UnCNa; HaXoAWUTb MOAY/b YMCNA.

®opMynMpoBaTb NPaBUIa BIYUCIEHUS C NONOXKNTENbHLIMM
1 OTPULATENbHBIMU YMCNAMM, HAXOAUTL 3HAYUEHMUSI YNCNIOBbIX
BbIPAXEHWIA, CofiepXKaLiMX AeCTBMS C NONOXKUTENbHLIMW U OT-
pULATENbHBIMU YnCNaMN.

MPUMEHSATL CBOMCTBA CNIOXEHNUS U YMHOXEHUs Ans npeo6pa-

30BaHNA CYMM 1 NPOU3BEAeHMUIA



[NpeactaBneHve
[JaHHbIX
(64)

HarnsgHas reomeT-
pusi. durypsl B npo-

cTpaHcTBe (9 u)

MpsAMOyronbHas cucTeMa KoopamHat Ha
nAocKocTU. KoopanHaTbl TOUKM Ha nioc-
KocTw, abeLycca v opamHaTta.
CTonGuatble U Kpyrosble auarpammbl.
MpakTuueckas pa6oTa «locTpoeHue
Anarpamm.

PelleHMe TEKCTOBbIX 3a4a4, COAepXKallux
JaHHble, NpeacTaBneHHble B Ta6nnuax un

Ha AnarpaMmax

MpamoyronbHbIA Napannenenuneg, Kyo6,
npusma, nupammuga, KOHYC, LUWAUHAP,
wap n cepa. V306paxeHne npocTpaH-
CTBEHHbIX uryp. lMpumepbl pasBEépPTOK
MHOrOrpaHHWKOB, LMNNHAPA U KOHYCA.
MpakTnyeckas pabota «Co3gaHne mopge-
Neil MPOCTPAHCTBEHHbIX QUryp».
MoHATMe 06bEMa; efuHMLbI U3MEpeHus
06bEMa. O6BLEM NPAMOYroNbLHOr0 Napan-

nenenvnega, kyba, hopmynbl 06bEMa
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O6BbACHATL WM UAMIOCTPMPOBATL MOHATME MPSMOYrONbHOM
CUCTEMbI KOOPAMHAT Ha MAOCKOCTU, UCMO/b30BaTh TEPMUHOO-
TI0; CTPOUTbL Ha KOOPAMHATHOM MIOCKOCTM TOUKU N (IUTYpPbI
No 3aflaHHbIM KOOPAMHATaM, HAX0ANUTb KOOPAWHATbI TOUEK.
UmnTaTb CTONGUYATLIE N KPYrOBble AMarpaMmbl; MHTEPNPETU-
poBaThb AaHHble; CTPOUTL CTONBYATbIE AMArPAMMbI.
Vcnonb3oBaTb MH(OPMaLMIO, NPeACcTaBNEHHYIO B TabauLax,
Ha guarpammax [1s pelleHus TeKCTOBbIX 3aAay U 3a4ad u3 pe-

anbHOW XN3HK

PacnosHaBaTb Ha 4epTexax, PUCyHKax, OMucbIBaTb Mupa-
MULy, NpU3My, UMAWHAP, KOHYC, WWap, M306paxaTb WX OT
pyKW, ModenupoBaTb U3 Gymaru, NnacTUAMHa, NPOBONOKN U
ap. MprBoANTL NpYMepbl 06LEKTOB OKPYXaloLWero Mupa,
VIMEIOLMX (HOPMbI Ha3BaHHbIX Te.

Vcnonb3oBaTb TEPMUHOMOTUIO: BEPLLUNHA, Pe6po, rpaHb, oc-
HOBaHWe, BbICOTA, Paauyc 1 AMamMeTp, pa3BépTKa.

M3yuaTb, UCMONb3Ys IKCMEPUMEHT, HaBMoAeHUE, U3MEepeHMe,
MOZENMpoBaHue, B TOM YKCNE KOMMbIOTEPHOE, U OMUCLIBATb

CBOIACTBA Ha3BaHHbIX Te/, BbISABAATb CXoAcTBa U pasnnyuna:



MoBTOpeHMne, 06061LLe-
Hue, cucTemaTu3saLms
(20 v)

[MoBTOpEHME OCHOBHbIX NOHATWIA U MeTO-

[l0B KypcoB 5 1 6 knaccos, 0606LeHMe 1

cucrtematmsauma 3HaHWN
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MeXAy Nupamuioin u npusMoii; Mexxay LUANHAPOM, KOHYCOM
1 LLapomM.

PacnosHaBaTb pa3BépTKu napannenenunefa, Ky6a, npusmsl,
nupamuabl, KOHYCa, LUAMHAPA; KOHCTPYMPOBaTb [AaHHble
Tena u3 pa3BeépToK, co3faBaTb MX Mogenu. Co3faBaTb MOAeNu
NPOCTPaHCTBEHHbIX (Uryp (M3 Gymarn, NpoBOMOKU, NiacTu-
NMHan gp.)

N3MepATb Ha MOAENAX: AAMHbI pE6ep MHOTOrpaHHWUKOB, fna-
MeTp Luapa.

BbiBOAMTL hopMyny 06bEMA NPAAMOYTONLHOTO Napannienenu-
nefa.

BbluncnaTth no opMynam: 06bEM NPsAMOYrosbHOro napan-
Nenenunega, Ky6a; MCMonb3oBaTb eAWHULLI M3MePeHUs 06b-
éMa; BbIUMCNATL 06bEMBI TeN, COCTaBMEHHbIX U3 Ky6OB, na-
pannenenunesos; peLaTh 3aayuu ¢ peaibHbIMU JaHHbIMU
BbluncnAaTh 3HAYEHMS BbIPAXKEHWIA, COAEPXKALLMX HATYpaNbHbIE,
Liefble, MOMOXUTENbHBIE U OTPULIATE bHbIE YMCNA, 06bIKHOBEH-
Hble U AeCATUYHbIe APO6U, BBIMOAHATL NPe06pa3oBaHNs Yncen nu

BbIPaXKeHWA.



BbibrpaTb cnocob cpaBHEHWS YNCEN, BbIYUCIEHNIA, NpUMe-
HATb CBOMCTBA apuPMeTNUECKUX AEACTBUI AN palyMoHanm3a-
LMW BbIYNCNEHNIA.
PewaTb 3afayum 13 peanbHo XU3HW, MPUMEHATL MaTeMaTu-
YecKue 3HaAHUWA AN peLleHns 3aaad 13 Apyrux npesmeTos.
Pewatb 3agaum pasHbiMK cnocobamm, cpaBHWUBATb, Bbl6GU-
paTb cnoco6bl peLleHns 3afadun.
OcyLecTBNATb CAMOKOHTPO/b BbINO/HSAEMbIX AeACTBUI 1 ca-
MOMPOBEPKY pe3ynbTaTa BblUUCIEHWIA
Mpu pa3paboTke paboyeli Nporpammbl B TeMaTUYECKOM MIaHUPOBAHMU LO/MKHbI ObITb YY4TEHbl BO3MOXHOCTW UCMO/b-
30BaHMA 3MIEKTPOHHBIX (LMPPOBLIX) 06pa3oBaTe/bHbIX PECYPCOB, ABAAKOLMXCA YUeOHO-METOANYECKUMIN MaTepuanammn (Mynb-
TUMeAWIiHbIE NMPOrPaMMbl, 3NEKTPOHHbIE YUEOHMKN W 3aa4HNKKN, 3N1EKTPOHHbIE 6MBANOTEKMN, BMPTYaNnbHble nabopaTtopun, ur-
poBble NPOrpamMmsbl, KOMEKLMM LMGPOBLIX 06pa3oBaTe/ibHbIX PECYPCOB), MCMONb3YyeMbIMW AN 00yYeHMA U BOCMIUTAHUA pas-
NIMYHBIX FPYNN NOMb30BaTeNei, NPeLCTaBAEHHbIMU B 3/1EKTPOHHOM (LM(POBOM) BMAE Y peann3yoWwmMn AnaKkTMyYeckue Bo3-

MoXHocTU VKT, cogep>kaHue KOTOPbIX COOTBETCTBYET 3aKOHO4ATe/IbCTBY 06 06pa303aH|/||/|.

60



PABEOYAA MPOMrPAMMA YYHEBEHOIO KYPCA «AJl-
FEBPA». 7-9 KJTACCblI

UENN N3YYEHNA YYEBHOTIO KYPCA

Anre6pa sBASETCS OfHWM M3 OMOPHbLIX KYPCOB OCHOBHOI LUKO/bI: OHa
ob6ecneunBaeT U3yyeHue ApYrux AUCLMMAUH, KaK eCTECTBEHHOHAYUHOTO, TaK 1 ry-
MaHUTapHOr0 LIMKNOB, €é 0CBOEHUE HeobXoauMo Ans NPOAOIKEHUS 06pa3oBaHus
1 B NMOBCEAHEBHOI XM3HWU. Pa3BnUTUE Y 06YUalOLMXCA HAYUHbIX MPEeACTaBNeHNi 0
MPOUCXOXAEHUN U CYLIHOCTK anre6Gpanmuyeckmx abeTpakuuii, cnocobe oTpaKeHUs
MaTemMaTMUecKoii HayKoli ABNeHMIA U NPOLIECCOB B NpUpoae M 06LLecTBe, POSIN Ma-
TeMaTNyYecKoro MofenpoBaHus B HayuyHOM MO3HaHWK 1 B MPaKTUKE Croco6CTBYeT
(hOPMMPOBAHNIO HAY4YHOTO MMPOBO33PEHUS U KAUeCTB MbILLIEHNS, HEOOXOAUMBIX
ANs afanTauuy B COBPEMEHHOM LM(pPOBOM 06LLECTBE. M3ydeHne anre6pbl ecte-
CTBEHHbLIM 06pa3oM o6ecreynBaeT pasBUTUE YMEHWs Hab/ofaTb, CPaBHMBAT,
HaX0AMTb 3aKOHOMEPHOCTU, TPeBYeT KPUTUUHOCTU MbILINAEHUS, CMOCOGHOCTM ap-
ryMeHTUPOBaHHO 060CHOBbLIBaTb CBOM [eiCTBMS U BbIBOAbI, (HOPMYNMPOBaTb
yTBepXaeHus. OCBoeHMe Kypca anre6pbl o6ecreumBaeT pasBUTUE NIOFMYECKOTO
MbILLAEHUS 0BYYatOLLMXCA: OHW WUCMOMb3YHOT AeAYKTUBHbLIE U UHAYKTUBHbIE pac-
CYX[eHuns, 0606LIeHNe N KOHKpeTH3aUuto, abCTparupoBaHme u aHanoruto. O6yye-
HUWe anre6pe NpeanonaraeT 3HaYMTENbHbIV 06LEM CAMOCTOATE/bHO AeATeNbHOCTU
06YyyvaloLMxcsi, NMO3TOMY CaMOCTOSTENIbHOE PelleHne 3aday ecTeCcTBeHHbIM 06pa-
30M fIB/ISIeTCA peanu3auueit 4esTeNbHOCTHOro NpUHLMNA 06YyYeHNS.

B cTpyKType nporpammsl yue6HOro Kypca «Anre6pa» OCHOBHOI LUKONbI
OCHOBHOE MECTO 3aHUMAlOT COfepXKaTelbHO-MeTOANYECKIE NMHUN: «YH1cna 1 Bbl-
YMCNeHNs»; «AnreGpanyeckme BbIPaXKEHUSs»;

«YPaBHEHMS! U HepaBeHCTBa», «DyHKUUM». Kaxaas u3 aTuX cofepxa-
TeNbHO-METOANYECKUX NUHWIA Pa3BMBAETCS Ha MPOTSXKEHUM TPEX NET U3yueHus

Kypca, ecTeCTBEHHbLIM 06pa3oM nepenneTasch ¥ B3aMMOAEICTBYS C APYrMMuK ero
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NVHUAMK. B Xoge n3yuyeHns Kypca 06yyaroLmmcs NPpUXo4nUTCS OFMUYECKN PaCcCyX-
[aTb, UCNO/Mb30BaTb TEOPETUKO-MHOXECTBEHHbI A3bIK. B CBA3U € 3TUM L,enecoob-
pasHo BK/KOYMTb B MPOrpaMMy HEKOTOpPbIE OCHOBbLI IOTMKW, MPOHM3bIBAIOLLME BCE
OCHOBHbIe pa3jenbl MaTeMaThyecKoro obpasoBaHMs U CNOCOBCTBYOLME OBaje-
HWIO 06YyYatoLLMMUCA OCHOB YHMBEPCA/IbHOTO MaTeMaTNYecKoro si3bika. TakumM 06-
pa3oM, MOXHO YTBEPXAaTb, UTO COAEPXKATe/IbHOW U CTPYKTYPHON 0CO6EHHOCTbIO
Kypca «Anrebpa» SBAseTCA ero MHTErpupoBaHHbIN XapaKTep.

CopepXaHue MHUKN «Yurcna u BbIYMCIEHUS» CNYXUT OCHOBOW ANs Aafib-
HeMLWero n3yyeHns MaTeMaTKK, CNOCOOGCTBYET Pa3BUTMIO Y 00y4aroLLMXCa 10TU-
YECKOr0 MblIlWeHns, (OPMUPOBAHUIO YMEHUSI MOMb30BaTbCA anroputMamu, a
TaKkXKe NPUOBPETEHMIO NPAKTUYECKMX HABLIKOB, HEOOX0AMMBIX /15 MOBCEAHEBHOA
XW3HW. Pa3BuTre NOHATUSA O YMC/ie B OCHOBHOM LUKO/E CBA3aHO C PaLMOHaNbHbIMU
¥ VppaLMoHaNbHBIMK YiciamMu, GOPMUPOBaHMEM MPeLCTaBAeHUA O feACTBUTENb-
HOM uncne. 3aBepLUeHne OCBOEHWS YNCMI0BOA NIMHNM OTHECEHO K CTapLUeMy 3BeHY
o6uiero obpasoBaHus.

CopepxaHue aByx anrebpavyeckux MMHUR — «Anrebpanyeckre Bbipaxe-
HUS» U «YPaBHEHUS U HepaBeHCTBa» CNOCOOCTBYET (POPMUPOBaHMIO Yy 06yyato-
LUXCA MaTemMaT1yecKoro anmapara, HeobXoAUMOro A5 peLleHus 3agady MaTemMa-
TUKW, CMEXHbIX NPeAMETOB W MPaKTUKO-OPUEHTMPOBaHHbLIX 3ada4y. B 0CHOBHOIA
LUKO/e y4ebHbIil MaTepman rpynnupyeTcs BOKPYT paLyoHabHbIX BbIpaXXeHWA. An-
rebpa AeMOHCTPUPYET 3Ha4YeHNe MaTeMATUKM KakK A3blKa 1A NOCTPOeHUs MaTeMa-
TUYECKNX MOJENEN, onmncaHns NPoLEeCcCOB U ABMEHUI peaslbHOro Mupa. B 3agaun
00yueHus anrebpe BXOAAT Takxe Aa/bHelillee pa3BUTNE anropuTMUYECKOro MbiLl-
NeHuns, He06X04MMOro, B YaCTHOCTU, AN OCBOEHUA Kypca MH(OPMaTUKK, 1 0BNa-
[leHe HaBblkamMn [efYKTUBHBIX paccy>xaeHuii. Mpeobpa3oBaHue CUMBOJbHbLIX
(hopm BHOCUT CBOW crneLmumuecknii BKNag B pa3Butme BoobpaxKeHus, cnocobHo-
CTell K MaTeMaTMYeCKOMY TBOPUECTBY.

CopepxaHue hyHKLMOHaNbHO-TpadMyeckoi MMHUM HalleNeHo Ha nosyue-

HME LWKO/IbHNKaMM 3HaHWI 0 PYHKLMAX KaK BaXKHEWLEen maTeMaTnyeckoi mogenu
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[N ONUCaHUSA U UCCNeA0BaHNA Pa3Ho06Pa3HbIX NPOLLECCOB W ABNEHUI B Npupoge
1 obLiecTBe. V3yyeHmne aToro matepuana cnocobCTBYET PasBUTUIO Y 06yUatoLmXca
YMEHUA NCNOJ/Ib30BaTh Pa3/InyHbIE Bblpa3nTe/ibHblE CPeACTBa A3blKa MaTEMaTUKN —
C/IOBECHbIE, CUMBONMYECKME, Tpauueckne, BHOCUT BKaf B (hOPMUPOBaHMe Npej-
CTaB/eHuA 0 PO MaTeMaTUKN B Pa3BUTUN UNBUNTU3aALUN N KYTbTYPbI.

MECTO YYEBEHOIO KYPCA B YYEBEHOM MNJTAHE

CornacHo yye6HOMY MaHy B 7—9 Kiaccax W3y4aetcs Y4ebHbI Kypc
«Anrebpa», KOTOPbI BK/OYAET Clefylolne OCHOBHbLIE Pa3feNibl COAepXaHus:
«4uncna n BbIUUCIEHUS», «ANTe6pPanyecKne BbIPAXKEHNA», «Y PaBHEHWUA U HepaBeH-
CTBa», «PYHKUUN».

Yue6Hblii NnaH Ha U3yyeHne anrebpbl B 7—9 Knaccax 0TBOAUT He MeHee
3 yuebHbIX YacoB B HEJE/I0 B TeUEHME KaXoro roga 06yUeHus, BCEro 3a Tpu roga

06y4eHns — He meHee 306 y4ebHbIX Yacos.

COAEPXAHVE YUYEBHOIO KYPCA (MO FOAAM OBYYE-
HUS)

7 Knacc

Yucna v BblYUCTIEHUSA

PaLLVIOHa}'IbeIe yucna

[pobu 06bIKHOBEHHbIE U LeCATUYHbIE, Nepexos 0T OLHOW (POpMbI 3anucu
Apo6eit K apyroii. MoHATMe paunoHanbHOro Yncna, 3anncb, CpaBHEHUe, yNnopsago-
YMBaHME pauUMOHaNbHbIX Yucen. ApuimeTUYeckme AeCTBUA C paunoHanbHbIMU
ynucnamu. PelleHune 3agay U3 peasibHON NPaKTUKNM Ha 4YacTu, Ha gpobu.

CTeneHb C HaTypa/ibHbIM MoOKa3aTe/ieM: OnpeneneHue, npeo6pa303aHme
Bblpa)l(eHVIVI Ha OCHOBE onpepneneHns, 3anncb B6ONbLLNX YnCen. |_|pOLI,eHTbI, 3anncb
MPOLEHTOB B BUAe Apobu 1 Apobu B BuAe NPOLEHTOB. TPU OCHOBHblE 3adayu Ha
MPOLEHTbI, peLieHmne 3aay 13 peanbHOl NPaKTUKMN.

|_|pVIMeHEHI/Ie NMPU3HaKoB AE/IMMOCTHN, pas3noXeHne Ha MHOXUTEeNN HaTy-

PanbHbIX YNCEN.
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PeanbHble 3aBUCMMOCTM, B TOM 4ucfie npsmMas M obpatHas nponopuuo-
Ha/IbHOCTW.

Anrebpanyeckme Bblpa>keHUs

MepeMeHHble, YACN0BOE 3HAYEHUE BbIPAXEHUS C NepeMeHHOW. JonycTu-
Mble 3HaUYeHUs nepemMeHHbIX. [peacTaBieHne 3aBUCUMOCTY MeXAy BeNuYnHaMu B
Buge opmynsl. Boluncnenns no gopmynam. MNMpeobpasoBaHne 6YKBEHHbIX Bblpa-
XKEeHU, TOXAECTBEHHO paBHble BbIPAXEHWS, NpaBuia Npeobpas’oBaHUs CYMM U
NPoW3BeAeHWNIA, NpaBuia pacKpbITUA CKOBOK U NpMBeAEHUS NOA0OHBLIX CnaraemMbix.

CBoWicTBa CTEMEHWN C HaTypa/lbHbIM MOKa3aTeNeM.

OfHouNEeHbl M MHOTOUNeHbl. CTeneHb MHorouneHa. CnoxeHue, BblYUTa-
HWe, YMHOXEeHWEe MHOro4YneHoB. POpMYy/ibl COKPAWEHHOIO YMHOXEHMWA: KBagpaT
CYMMbl W KBagpaT pasHocTu. ®opmyna pasHOCTM KBaApaToB. Pa3fnoXeHne MHOro-
YNEHOB Ha MHOXMUTENN.

YpaBHeHUA

YpaBHeHWe, KOpeHb ypaBHeHUs, MpaBuna npeobpa3oBaHWs ypaBHeHWS,
pPaBHOCUILHOCTb YPaBHEHWIA.

JnHeliHoe ypaBHeHWe C OLHOV MEPEeMEHHON, YNCNO KOpHEN NUHENHOro
YPaBHEHWS, PELUeHUe IMHENHbIX ypaBHeHUiA. COCTaB/eHNe ypaBHEHUI MO ycno-
BUIO 33fa4n. PelleHMe TEKCTOBbIX 3aay C MOMOLLbIO YPaBHEHWIA.

JInHeliHoe ypaBHEHWe C ABYMSA NepemMeHHbIMU U ero rpaguk. Cuctema
[BYX NIMHENHbIX YPaBHEHUI C ABYMS NepeMeHHbIMU. PelleHne cCUCcTeM ypaBHEHWI
cnoco6oM NoAcTaHOBKW. [prMepbl peLleHns TEKCTOBbIX 3a4ay C MOMOLLbI0 CUCTEM
YPaBHEHWIA.

KoopanHaTbl 1 rpadmkn. ®yHKLUN

KoopanHaTa TOYKM Ha MNpPAMONA. UMCNOBble MPOMEXYTKW. PaccTosiHue
MeXAy ABYMSA TOYKaMW KOOPAUHATHON NPAMONA.

MpsmMoyronbHas cuctema KoopauHar, oc Ox n Oy. Abcuumcca u opanHaTa

TOUKM Ha KOOPAMHATHOW MAOCKOCTM. MpuMepbl FpatnKoB, 3a4aHHbIX (hopMynamMm.
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UTeHne rpadMkoB peanbHbIX 3aBMCUMOCTEN. TMoHATUE QyHKuuK. Tpaduk QyHK-
umn. CBoiAcTBa PYHKLMIA. JTnHENR-

Hasa QyHKUMA, eé rpaduk. Mpadmk pyHkummy =1 x . F'padimyeckoe peLue-
HWE NTMHENHbIX YPaBHEHWI N CUCTEM NTIMHENHbLIX YPaBHEHWIA.

8 Knacc

Uucna v BbIYUCIEHUS

KBafpaTHblIli KOpeHb M3 unucna. MoHATUe 06 nppaynoHanbHOM yuncne. [e-
CATWYHbIE MPUBAVKEHUS MppaLMOHaNbHbIX yncen. CBOMCTBA apUPMETUUECKMX
KBafpaTHbIX KOPHER 1 UX NpUMEHEHNEe K Npeobpa3oBaHMI0 YMCIOBbIX BbIPaXEHW
1 BblUMCNEHUAM. [lefiCTBUTE/IbHbIE YKCHa.

CTeneHb C LUenbIM MokasaTeneM M eé cBoiicTBa. CTaHfapTHas 3anucb
uucna.

Anrebpanyeckue Bblpa>KeHuWs

KBagpaTHbIil TpEXUeH; pasfoXeHWe KBaApaTHOro TPEXU/IeHa Ha MHOXMU-
Tenw.

Anrebpanyeckass gpobb. OCHOBHOe CBOWCTBO anrebpanyeckoinn Apobw.
CnoxeHuve, BblUATaHWE, YMHOXeHUWe, defeHue anrebpanyeckmx apobeit. Paumo-
Ha/bHble BbIPAXEHWS 1 UX NpeobpasoBaHue.

YpaBHEHWS 1 HepaBeHCTBa

KBagpaTHoe ypaBHeHue, opMya KOpHen KBagpaTHOro ypaBHeHus. Teo-
pema Bueta. PelleHune ypaBHEHWIA, CBOAALLMXCS K IMHENHBIM U KBafpaTHbIM. Mpo-
cTeiwne Lpo6HO-paLMOHaNbHbIE YPaBHEHNS.

pathuueckas MHTepnpeTaums ypaBHeHWli ¢ ABYMS MepeMeHHbIMU U CU-
CTEM JIMHENHBIX YPaBHEHWIA C ABYMS NMepeMeHHbIMU. [pUMepbl PeLLleHUs CUCTEM
HEe/MHEeWHbIX YPaBHEHWI C ABYMS NMEePEMEHHbIMMU.

PeLueHne TEKCTOBBIX 3aAay anrebpanyeckumM crnocobom.

UncnoBble HepaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO C OAHON MepemeH-
HOI. PaBHOCUNBHOCTbL HEpaBeHCTB. JIMHeliHble HepaBEHCTBA C OAHOW NepeMeHHON.

CUCTEMbI IMHEMHBIX HEPAaBEHCTB C OAHOM NepeMeHHOIA.
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DyHKLUUN

MoHsATHe yHKLMKM. O6MacTb ONpeAeneHns U MHOXECTBO 3HaYeHUA (yHK-
ummn. Cnocobbl 3agaHns QYyHKUWIA.

pauk dyHKUMKU. YTeHne CBOWCTB (hyHKUMM No eé rpaguky. Mpumepsl

rpatuKoB (hYHKLMIA, OTpaXKaloLLMX peanbHble NPOLECCh.

®yHKUMKN, onNuUCbIBaloLLMe NPAMY0 U 06paTHYI0 NMPONOPLUOHanbHble 3a-
BUCUMOCTHU, UX Fpaginku.

DyHKUMMY =x2,y =x3y = X,y =1xL

"pahuueckoe peLueHne ypaBHEHN N CUCTEM YPaBHEHWIA.

9 knacc

Uucna n BblunCneHNs

[JelicTBUTENbHBIE YKCna

PaunoHanbHble YMcna, MppaLuoHanbHble YMCa, KOHeUYHble N 6eCKOHeu-
Hble AecATUYHble APo6U. MHOXECTBO [eACTBUTENbHbLIX YACEN; AEACTBUTE/IbHbIE
yncna Kak 6ecKoHeuHble aecAaTuyHble A4pobu. B3aumMHO 04HO3HaYHOEe COOTBETCTBUE
MeXy MHOXeCTBOM [LeCTBUTE/IbHbIX YACEN N KOOPAMHATHON NPSAMON.

CpaBHeHWe AeliCTBUTENbHbIX YMCeN, apudmeTUUecKne AeicTBUA C Aeil-
CTBUTE/bHLIMW YUCAMMU.

M3mepeHuns, NpUOAMKEeHNS, OLEHKM

Pasmepbl 06BEKTOB OKpPYXXalOLWEro Mupa, AMTeNbHOCTb MpOLECcCOB B
OKpY>KaloLLeM Mupe.

MpubnnXEHHOE 3HaYeHWe BeNNUMHbI, TOYHOCTb NPUBAMXeHUs. OKpyre-
Hue uncen. MNMprKNAKa 1 OLLEHKA Pe3ybTaToB BbIYUCIEHWIA.

YpaBHeHMS N HepaBeHCTBa

YpaBHeHUs C OAHOI NepeMeHHO

JnHeliHoe ypaBHeHWe. PelleHmne ypaBHeHUN, CBOAALLUXCA K MHEAHbBIM.

KBagpaTHOe ypaBHeHMe. PelleHWe ypaBHEHWIA, CBOASLLMXCA K KBagpat-
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HbIM. BYKBagpaTHOe ypaBHeHMe. [prMepbl peLleHns ypaBHeHWN TpeTbel 1 YeTBEp-
TOI CTeneHe pa3noXXeHNeM Ha MHOXUTENM.

PelweHne gpo6HO-paLMoHaNbHbIX ypaBHeHWA. PellieHne TeKCTOBbIX 3ajau
anrebpanyeckum MeTOLOM.

CucTembl ypaBHeHMIA

YpaBHeHUWe C ABYMSA MepeMeHHbIMU U ero rpauk. PelleHne CUCTEM ABYX
NUHEHbIX YpaBHEHWI C ABYMSA NepeMeHHbIMU. PelleHre CUCTEM [BYX YpaBHEHWIA,
0fHO M3 KOTOPbIX NNHENHOe, a ApYyroe — BTOPON cTeneHu. pagmyeckas MHTep-
npeTauuns CUCTEMbIl ypPaBHEHWIA C BYMS NMepeMeHHbIMU.

PelleHne TEKCTOBbIX 3afay anrebpanyecknmM crocobom.

HepaseHcTBa

Uncnosble HepPaBEHCTBA U X CBOWCTBA.

PeLueHne NMHeNHbIX HEPABEHCTB C OA4HO MepeMeHHOI. PelueHne cuctem
NNHEHbIX HEPaBEHCTB C OAHOM nepeMeHHONW. KBafgpaTHble HepaBeHCTBa. 'pagu-
yeckas MHTepnpeTaLms HepaBeHCTB U CUCTEM HEpaBeHCTB C ABYMSA NepemMeHHbIMU.

DYHKLUNN

KBagpatuuHas yHKLMA, eé rpaguk u cBoiicTsa. MNapabona, KoopanHaThI
BEPLUMHbI Napabosibl, 0Cb CUMMETPUU Napabonb.

padmkn yHKUWIA:

N

y =kx,y =kx+b,y=-, y=x3,y =x,y =[X] 1 ux cBOicTBa.

Uwncnosble NocnefoBaTeNlbHOCT U

OnpegeneHne 1 cnocobbl 3afiaHns YMCOBbLIX MNOCNeL0BaTe/IbHOCTEN

MoHATME YMCNOBOI MocnefoBaTeNlbHOCTU. 3ajaHne nocnefoBaTe/lbHOCTM
peKyppeHTHOW hopMynoi 1 popmMynoli N-ro YneHa.

ApumMeTnyecKas 1 reomeTpuyeckas nporpeccum

ApudmMeTuyeckas 1 reometpuyeckas nporpeccun. ®opMysbl N-ro YneHa
apn(MeTUYECKOI 1 TeOMeTPNYECKOI NPOrpeccuii, CyMMbl MepBbIX N YEHOB.

M306paXkeHne YNeHOB apumMeTUYECKOn N reOMeTPUYECKOIN Nporpeccuii

TO4YKaMnN Ha KOOp,CI'VIHaTHOVI NAOCKOCTU. JIMHENHbIA 1 3KCI'IOH€HLLVIaJ'IbeII7I POCT.
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CNoXHble NPOLEHTbI.

NMNAHVWPYEMBbBIE NMPEAOMETHbBLIE PE3Y/IbTATbl OCBOE-
HNA PABOYEN NMPOTPAMMBbI KYPCA (MO FOAAM OBYYEHUS)

OcBoeHMe y4ebHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOIO 06LLEero 06-
pa3oBaHWa JOMKHO 06ecneymBaTh AOCTUXEHME CNeayoWwmnX NpeaMeTHbIX 06paso-
BaTeNbHbIX PE3yNbTaTOB:

7 Knacc

Uucna n BbluncneHns

— BbINONHATb, coyeTas YCTHbIE U MUCbMEHHbIE NPUEMBI, apudme-
TUYECKUe JeNCTBUSA C paLMoHanbHbIMU YACAMU.

— HaxoauTb 3HaYeHWs YUCNIOBbIX BbIPXKEHWUN; NPUMEHATb pa3Ho-
06pasHble cnocobbl ¥ NPUEMbI BbIYMCIEHNUA 3HAYEHWI 4POBHBIX BbIPaXXEHWI, CO-
fepXalmx 06bIKHOBEHHbIE U AeCATUYHbIE ApO6U.

— MepexoanTb OT OAHOIN POPMbI 3aNUCK YKCen K Apyroin (npeobpa-
30BbIBaTb JECATUUHYIO AP06b B 0O6bIKHOBEHHYO, 0ObIKHOBEHHYHO B AECATUYHYIO, B
YaCTHOCTW B BECKOHEYHYIO AECATUUHYHO Ap00b).

— CpaBHUMBATb M yNopag0UuMBaTh paLMoHabHbIe YACHa.

— OKpyrnaTb yncna.

— BbINONHATE NPUKUAKY W OLEHKY pe3ynbTaTa BblYWUCAEHUH,
OLLEHKY 3Ha4yeHWl YMCNOBbLIX BbIPaXeHWA. BbINOMHATL 4EACTBUA CO CTeMeHsMU C
HaTypanbHbIMY NOKa3aTensaMu.

— MpUMeHATb NPU3HAKW JEeIMMOCTU, PasfioOKeHNe Ha MHOXUTENu
HaTypasibHbIX YMCen.

— PellaTb NpaKkTUKO-OPUEHTUPOBaHHbIE 3adayn, CBA3aHHbIe C OT-
HOLLEHVEM BENUYMH, NPONOPLMOHaNbHOCTLIO BENNYMH, MPOLEHTaMU; MHTepnpeTu-
poBaTb pe3y/nbTaTbl pelleHns 3aga4y ¢ yY8TOM OrpaHUYeHuiA, CBA3aHHbIX CO CBOI-
CTBaMu paccMaTpuBaeMbliX OOBEKTOB.

Anrebpanyeckue Bblpa>keHUs
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— Mcnonb3oBaTth anrebpanyeckyto TepMUHONOTMIO U CUMBOSMUKY,
MPUMEHSTL €€ B NPOLIECCe 0CBOEHMS yUYe6HOro MaTepuana.

— HaxofuTb 3HaueHMs 6YKBEHHbIX BbIPaXKEHUI NPy 3ajaHHbIX 3Ha-
UEHNAX NepPeMeHHbIX.

— BbINOMHATL Npeo6pa3oBaHMs LENoro BbIPaXeHUs B MHOTOU/IeH
npuBeieHMEM NOAOGHbIX CMaraemMbiX, PACKPbITUEM CKOGOK.

— BbINOMHATL YMHOXEHWE OfHOY/MeHA Ha MHOFOYSIeH U MHOro-
ufeHa Ha MHOTOU/IEH, MPUMEHSATL (HOPMYJbl KBagpaTa CyMMbI 1 KBagpaTa pasHoCTHu.

— OCYLLECTBNIATL Pa3NoXKeHNe MHOFOUY/IEHOB Ha MHOXMWTENN C Mo-
MOLLbHO BbIHECEHUS 33 CKOOKM 06LLEr0 MHOXUTENS, FPYNMMPOBKY cnaraembixX, Npu-
MEeHeHUst (hopMY/ COKPALLEHHOTO YMHOXEHMS,

— MpUMeHATL Npeo6pa3oBaHNs MHOTOUNEHOB ANS1 PelleHnust pas-
NINYHBIX 33434 U3 MaTeMaTUKMN, CMEXHbIX NMPeMETOB, U3 PeasibHO NPaKTUKM.

— Mcnonb3oBaTb CBOMCTBA CTemeHel ¢ HaTypasbHbIMKU MoKasaTe-
NSAMU ANs NpeobpasoBaHus BbIPaXKEHWIA.

YpaBHeHWs 1 HepaBeHCTBa

— PellaTb NMHeliHble YPaBHEHUS C O4HOI NepeMeHHO, MPUMeHss
npaBuia nepexofa oT UCXOAHOTO YpaBHEHMS K PaBHOCUNIbHOMY eMmy. [poBepsThb,
SIB/ISIETCS /N YACNO KOPHEM YPaBHEHWS,

— MpUMeHATL rpaduyeckne MeTofbl NPU PeLeHUn NUHERHbIX
YPaBHEHWIA N UX CUCTEM.

— Moa6vpaTb NpUMepbl Map YKUCeN, SBASAIOLWMXCA pelleHneM Nin-
HeliHOro YpaBHEHMS C BYMS NepeMeHHbIMU.

— CTpouTb B KOOPAWHATHOM MNOCKOCTM rpadviK MHEHOro ypas-
HEHUs C ABYMS NepeMeHHbIMYW; NoJb3ysch FpaiukoM, NPUBOAUTL NPUMeEpLI peLle-
HUS YPaBHEHUS,

— PellaTb CUCTEMbI ABYX JIMHEHbIX YPaBHEHWIA ¢ iBYMS NMepemMeH-

HbIMW, B TOM 4yucne Fpa(bVILIECKI/I.

69



— CocCTaBNATh M pellaTbh NMHENHOe YpaBHeHWE UK CUCTEMY NINHEN-
HbIX YpaBHEHUIA NO YCNOBUIO 3afja4un, MHTEPNPETNPOBaTb B COOTBETCTBUAM C KOH-
TEKCTOM 3324y MoJlyYeHHbI pe3ynbTar.

KoopanHaThbl 1 rpadukn. ®yHKUUN

— M306paxaTb Ha KOOPAMHATHOM MPAMOI TOYKM, COOTBETCTBYIO-
WKe 3aflaHHbIM KOOpAMHaTaM, ny4uun, 0Tpe3kun, MHTepBabl; 3anncbiBaTb YNCI0BbLIE
NMPOMEXYTKM Ha anrebpanyeckom s3blKe.

— OTmMeyaTb B KOOPAMHATHOW NAIOCKOCTM TOYKWU NO 3afaHHbIM KO-
OpAMHaTam; CTPOUTb rpapuKu MNHEeRHbIX GYHKUNUA. CTPOUTb rpaduk GyHKUUNY =
Ix |

— OnucbiBaTb € MOMOLWbID (PYHKUUIA WM3BECTHbIE 3aBUCUMMOCTY
MeX Ay BeNMYMHaMMN: CKOPOCTb, BPEMS, PACCTOAAHWE; LieHa, KOIMYECTBO, CTOMMOCTD;
NPOV3BOLMTENIbHOCTb, BPeMs, 06bEM paboThbl.

— HaxoauTb 3HauYeHne GyHKLMKN N0 3HaYeHWIO eé apryMeHTa.

— MoHuMaTh rpauyecknii cnocob npeacTaBneHUs U aHanm3a UH-
thopmaumu; U3BneKaTb U MHTEPMPETMPOBAaTbL MHOPMALMIO U3 TPaUKOB peasnbHbIX
MPOLLECCOB U 3aBUCUMOCTEN.

8 knacc

Uucna n BbluncneHns

— Mcnonb3oBaTb HayvanbHble NPeACTaB/eHUS O MHOXecTBe Aeii-
CTBUTENbHBIX YNCEN AN CPABHEHUS, OKPYTNEHUS 1 BbIYUCEHNI; U306paxaTh Aeii-
CTBUTENbHbIE YNCA TOUKAMMW Ha KOOPAMHATHON MPsSMONA.

— MpuUMeHATL NOHATME apUMETUYECKOro KBaApaTHOro KOPHS;
Haxo4uTb KBafpaTHble KOPHW, UCMO0Mb3ys NPU HEOBXOAMMOCTU KaslbKyNAaTop; Bbl-
NOMHATL NPeobpa3oBaHNsA BbIPAXKEHWUIA, COAePXKaLLMX KBAAPATHbIE KOPHU, UCMO/b-
3ysi CBONCTBA KOPHEIA.

— Vcnonb3oBaTtb 3anmcy 60/bLUMX U MasibIX YMCEN C NOMOLLbLIO fe-
CATUYHBIX Apobeit n cTeneHeit yucna 10.

Anre6panyeckune BbipadkeHns
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— MpMMEHATL NOHATUE CTENEHU C LieNIbIM NOKa3aTeNiem, BbINONHATb
npeo6pa3oBaHmMs BbIpaXKeHWA, cogepyXaluX CTENEHN C LieNbIM NoKasaTenem.

— BbINONHATL TOXAECTBEHHbIE MNPeobpa3oBaHMst paLMOHa/IbHbIX
BbIpaXXeHWIA Ha OCHOBE NpaBWA AeACTBUIA HafL MHOTOYIEHaMK U anrebpanyeckumm
Apobsamu,

— PacknafblBaTb KBafpaTHbIA TPEXUSEH HA MHOXUTENN.

— MprMeHATL Npeobpa3oBaHNA BbIPXKEHWUIA NS PeLLeHNs pa3ny-
HbIX 334a4 U3 MaTeMaTUKN, CMEXHbIX NPeAMETOB, U3 peasbHON NPaKTUKK.

YpaBHEHMA 1 HepaBeHCTBa

— Pewartb nuHeliHble, KBaApaTHble YpPaBHEHUS W pauMOHaNbHble
YpaBHEHWS, CBOAALLMECS K HAM, CUCTEMbI IBYX YPAaBHEHWIA C ABYMS NEePEMEHHbIMU.

— MpoBogMTL NpOCTeiLlne MccnegoBaHns YpaBHEHUI U CUCTEM
yPaBHEHWIA, B TOM YMCIe C MPUMEHEHNEM FpadiMyecKux npeactaBneHnii (yctaHas-
NNBaTb, UMEET NN YpaBHEHWE UM CUCTEMA YPaBHEHUI pELLeHUs, ecnu UMeeT, TO
CKOMbKO, 1 Np.).

— MepexoanTb OT CMIOBECHON (hOPMYNMPOBKN 3a4aum K eé anrebpa-
MYecKoll MoAenu C MOMOLLbI COCTaBMEHUA YPaBHEHWSI UMW CUCTEMbI YPaBHEHWIA,
NHTEPMNPETMPOBaTb B COOTBETCTBMMN C KOHTEKCTOM 3afayun MoyyYeHHbIn pesynbTar.

— MpUMeHATb CBOWCTBA YMC/IOBbIX HEPABEHCTB [ANS CpPaBHEHUS,
OLLEHKM; peLlaTb NNHElHbIE HEPABEHCTBA C O4HOW NMEePeMEHHO U X CUCTEMbI; Aa-
BaTb rpa)MyecKyto WANKCTPaLUI0 MHOXECTBA PELUEHUI HepaBeHCTBa, CUCTEMbI
HepaBeHCTB.

DyHKLUNN

— MoHUMaTb ¥ UCNONb30BaTh (PYHKUMOHAIbHbIE MOHATUA U A3bIK
(TepMUHbI, CUMBOSIMYECKNE 0603HAYEHMS); ONpeaensTb 3Ha4YeHNe PYHKLMM MO 3Ha-
YEHUI0 aprymMeHTa; onpefensTb CBOMCTBA (PYHKLMN NO eé rpaduky.

— CTpouTb rpamkm anemeHTapHbIX PyHKUWIA Buaa
y=- ,y=x2,y=x3y =Vx ,y = |x |; onucbiBaTb CBOIiCTBa YNCNOBOIA

(hYHKLMKN NO eé rpadunky.
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9 knacc

Uwucna n BbIYNCIEHNS

— CpaBHMBaTb M ynopsao4uMBaTh paunoHabHble U MppaloHab-
Hble Yncna.

— BbINONHATL apumeTnyeckue AeicTBua ¢ payMoHanbHbIMK YnC-
namu, coyetas YCTHblE W MUCbMEHHbIE MPUEMbI, BbIMOMHATL BbIYUCIEHUA C Mppa-
LMOHaNbHBIMW YACNAMM.

— HaxoauTb 3HayeHuMs cTemneHel C LenbiMX NOoKasaTensMm U Kop-
Heil; BbIYUCNATbL 3HAYEHWNS YNC/IOBbIX BbIPAXKEHWIA.

— OKpyrnaTb AeNCTBUTENbHbIE YMCMA, BbIMOMHATbL MPUKUAKY pe-
3ynbTaTa BbIYMCMEHWIA, OLEHKY YMCNOBbIX BbIPaXXEHWIA.

YpaBHEHMA 1 HepaBeHCTBa

— Pewatb NnHeHbIE U KBafpaTHble YPaBHEHUS, ypaBHEHUS, CBOAS-
L MeCs K HUM, MpocTeilune Apo6HO-paLMoHanbHbIE YPaBHEHNS.

— Pewatb cncTembl ABYX NNHEHbIX YPABHEHWIA C ABYMS NEPEMEH-
HbIMW U CUCTEMbI [IBYX YPaBHEHWIA, B KOTOPbIX OfHO YpaBHEHWE He SBNSETCA N-
HelHbIM.

— Pewartb TeKCTOBblE 3afayn anrebpanyeckmm cnocobom ¢ Nomo-
Wb COCTaBNEHMS YPABHEHUA WAN CUCTEMbI [BYX YPaBHEHWIA C ABYMS NMepeMeH-
HbIMWA.

— MpoBoAWTbL MPOCTeillne WUCCNeAoBaHUS YPaBHEHWUIA U CUCTEM
yPaBHEHWIA, B TOM YMCIE C MPUMEHEHNEM FpadiMyecKux npeactaBneHnii (ycTaHas-
nnBaTb, UMEET NN YPaBHEHNE UMM CUCTEMA YPaBHEHWIA PELLEHMNS, eCNN UMEET, TO
CKO/MbKO, 1 Np.).

— Pewartb nuHeliHble HepaBeHCTBa, KBaApaTHble HeEpPaBEHCTBA;
n306paXxkaTb pelleHne HEePaBEHCTB HA YMC/IOBOI MPSAMONA, 3amMMCbiBaTb pelleHne ¢
NMOMOLLbK CMMBOJIOB.

— Pewartb CMCTEMbI NMHENRHbIX HepaBeHCTB, CUCTEMbl HEPABEHCTB,
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BK/ItOYAKOLLMe KBafpaTHOE HEpPaBeHCTBO; M306paxaTb pelleHWe CUCTEMbl Hepa-
BEHCTB Ha YMC/I0BOI MPSMONA, 3aMMCbiBaTh PELLIEHUE C MOMOLLbI0 CUMBOJIOB.
— Vcnonb3oBaTb HePaBEHCTBA MPY PeLleHn pasinyHbIX 3a4au.
DYHKUUN
— PacnosHaBaTb ()YHKLMWN U3yYeHHbIX BUAOB. [0Ka3biBaTb CXeMa-

TUYECKM pacrnoNoXeHNe Ha KOOPAMHATHOWM NA0CKOCTU rpadkoB PyHKLUMIA Buaa: y
=kx,y =kx+ b,y = ,y =ax2 + bx + cy =x3y =yx ,y = |[X | B 3aBUCUMOCTU OT

3HaueHWn KO3((ULMEHTOB; ONUCLIBATL CBOMCTBA (PyHKUMA. CTpouTh M M306pa-
XaTb CXEMaTUYeCKU rpadnky KBagpaTUUHbIX (YHKLMIA, ONMUCLIBATL CBOMCTBA KBaj-
paTUYHbIX QYHKLUWUIA N0 MX Fpagukam.

— PacnosHaBaTb KBajpaTW4HYH (YHKUMIO NO (opmyne, NpuBo-
OUTb NPUMEPbI KBAAPATUYHBIX (YHKLUWIA U3 peanbHOM XU3HW, (BU3NKN, FTEOMETPUN.

ApucmeTUYecKasi 1 reomeTpryecKas Nporpeccun

— PacnosHaBaTb apuM()METUYECKYID U FeoMeTpUYEcKyt Mporpec-
CUM NpU pasHbIX cnocobax 3afaHus.

— BbINOMHATL BLIYUCIEHUS C MCMOBb30BaHWEM (POPMY N-FO YeHa
apuMeTUYECKOI 1 TeoMeTPNYECKOl NPOrpeccuii, CyMMbl MePBbIX N YIEHOB.

— M306paxaTb YneHbl MNOCNEA0BaTENIbHOCTM TOUKAMU Ha KOOpAU-
HaTHOW NJIOCKOCTW.

— Pewatb 3ajayu, CBA3aHHbIE C YMCOBLIMU MOCAEA0BATE/IbHO-
CTAMU, B TOM YMC/E 3a[ja4m U3 pearbHOM XU3HU (C UCNOMb30BaHUEM KabKyAaTOopa,

LNPOBbIX TEXHONOTUIA).
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TEMATWYECKOE NNAHNPOBAHWE YYEEHOIO KYPCA (MO rOAAM OBYYEHWA)

7 knacc (He meHee 102 u)

HasBaHuWe pasgena
(Tembl) (4ncno yacos)
Yucna v Bbl-
ynucneHus. Pa-
LMOHanbHble

yucna (25 4.)

OCHOBHOE cofiepXaHue

MoHATME PaLMOHANbHOTO Yncna. ApUpMETH-
ueckue fIeRCTBNA C PaLMOHANbHLIMI YMCTaMMU,
CpaBHeHWe, ynopsfouMBaHmne paLuoHanbHbIX
uncen.

CTeneHb C HaTypa/bHbIM NOKa3aTeneM.
PelleHWe OCHOBHbIX 3aday Ha Apo6u, npo-
LIeHTbI N3 peanbHON NPaKTUKN.

MpU3HaKN AENUMOCTU, PasNoXKEHNUS HA MHO-
XXUTENN HATYpaslbHbIX YACEN.

PeanbHble 3aBUCMMOCTH. MpsaMas U o6paTHas

NponopLMOHaILHOCTH
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OCHOBHble BU/bl 1€ATENLHOCTU 06yYaroLLUXCs

CuctematusupoBatb U o6orawatb 3HaHUA 06
06bIKHOBEHHbIX 1 [eCATUYHbIX APO6sX.

CpaBHUBaTb M ynopsaoumBaTh Apo6u, npeobpaso-
BblBass Npu HEOO6XOAMMOCTU [ecATWYHble [pobu B
06bIKHOBEHHblE, O06bIKHOBEHHblE B [ECATUYHblE, B
4aCTHOCTM B 6ECKOHEUHYH feCATUYHYH ApOOb.
MprMeHATbL pa3Hoo6pasHble cnocobbl M NPUEMBI
BbIYMCNEHNA 3HAYEHUI APOOHbLIX BbIPpaXeHWiA, Co-
JepXaliux 06bIKHOBEHHbIE N AeCATUYHbIE ApO6M: 3a-
MEeHAITb NpPW  HEOGXOAMMOCTU AeCATUYHYI  Apo6b
06bIKHOBEHHOW N 0ObIKHOBEHHYHO €CATUYHOI, NPUBO-
[OUTb BblpaXKeHUe K hopme, Hanbonee yao6Ho ans Bbl-
umcneHuii, Npeo6pa3oBbiBaTh APOGHbLIE BbIPAXEHNS Ha
YMHOXEHWE W fefneHne [ecaTUYHbIX Apobei K fen-

CTBUAM C LieNbIMN YnCnamMu.
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MpnBOANTbL YncNoBble N 6YKBEHHbIE MPUMEPbI cTe-
neHn ¢ HaTypanbHbIM MokKasaTenem, 06bACHAS 3Hauye-
HUS OCHOBAHWA CTeMeHU N NokasaTens CTeNeHMU, Haxo-
ANTb 3HaueHus cTenedeii Buga a" (@ — nw6oe paymo-
HaNbHOE YNCNO, U — HaTypanbHOe YMCcno).
[MoHUMaTb cMbicn 3aNMCK GONbLIKUX YACEN C MOMOLLbIO
0ecATUUYHbIX Apo6eit u cTeneHeit uncna 10, NPUMEHATb
X B peanbHblX CUTYyaLNsAX.
MPUMEHATbL Npu3Haku AennMocTH, pas3noXeHUs Ha MHO-
XNTENN HaTypanbHbIX YNCEN.
PewaTb 3afjayu Ha 4YacTu, NpoLeHTb, Nponopuun, Ha
HaxoxfeHne fpo6u (NpoueHTa) OT BEAUYWUHBI U BeU-
YMHbI No eé Apo6un (NpoueHTy), Apobu (NpoueHTa), KOTO-
pblii cocTaBNsAeT OfHa BeNMYNHA OT Apyroii. MpuBoanTb,
pa3bupaTb, OLEHWBATb pasNuuHble peleHus, 3anucu
peleHnii TEKCTOBbLIX 3ajay.
PacnosHaBaTb M 06BACHATbL, onupascs Ha onpegene-
HWUA, NPAMO MPONOPLUOHaNbHbIE U 06PAaTHO NMponopLKo-

HanbHble 3aBUCUMOCTKN MeX Yy BeNnYnHammn, NPUBOANTb



Anrebpanyeckue

BblpaxKeHua (27

4)

BykBeHHble BblpaxeHus. MepeMeHHble. Jony-
CTVUMble 3HaYeHMA NepemMeHHbIX. DopmyIibl.

Mpeo6bpasoBaHne OYKBEHHbIX BbIPaXKXEHW,
packpbiTUe CKOBOK W npusefeHune nofo6HbIX

cnaraembix.

CBolicTBa CTeMneHn ¢ HaTypa/bHbIM NOKa3aTesieM.

MHorouneHbl. CNOXeHue, BbluMTaHNE, YMHOXKE-
HWE MHOrouYeHoB. ®OPMY/bl COKPALLEHHOTO
YMHOXEHUs. Pa3noXKeHne MHOTOU/IEHOB Ha MHO-

XUTenn
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npuMepbl 3TUX 3aBUCMMOCTEW M3 peanbHOro Mupa, U3
[PYrux y4e6HbIX NpesmMeToB.
PelaTb NpaKTMKO-OPUEHTUPOBAHHbIE 33a4M Ha Apo6y,
MPOLEHTbI, NPSAMYH0 1 06paTHYO NMPOMNOPLMOHANBHOCTH,
nponopuum
OBnageTb anrebpanyeckot TEpMUHONOTUERA N CUMBO-
JIMKOW, MPUMEHATL eé B MPOLLeCCe 0CBOEHUS yYe6HOr0
martepuana.
HaxoAnTb 3HauYeHWst 6YKBEHHbIX BbIpaXXeHWI Npu 3a-
[aHHbIX 3HaYeHUsAX BYKB; BbINOMHATL BbIYMCIEHNS NO
hopmynam.
BbINONHATL Npeobpa3oBaHus LENOro BblpaXeHUs B
MHOTOY/IEH NPUBEAEHNEM MOJO0GHLIX ClaraembiX, pac-
KPbITUEM CKOBOK.
BbINONHATb YMHOXEHMWe 0fiHOUIEHA HA MHOTOU/EH W
MHOFOY/IEHA Ha MHOFOYMEH, MPUMEHATL (OpMYbl
KBajparta CyMMbl U KBafipaTa pasHOCTHU.

OcyuLecTBNATL Pa3fOXeHWe MHOrOY1eHOB Ha MHO-



YpaBHEeHUs 1 Hepa-

BeHcTBa (20 u)

YpaBHeHue, npaBuia npeobpasoBaHus ypas-
HEHWs, PABHOCUNBHOCTb YPaBHEHWIA.

JInHeliHOe ypaBHEHWE C OAHOI MepeMeHHO,
pelleHne NNHelHbIX ypaBHeHWA. PelleHne 3a-
[lay C NOMOLLbH YPaBHEHWIA.

JlnHeliHoe ypaBHeHMe ¢ BYMS NepeMeHHbIMU 1
ero rpauk. Cuctema AByX NIMHeliHbIX ypaBHe-
HWA ¢ ABYMS NepeMeHHbIMU. PelleHune cucTem
ypaBHeHWIH cnocoboM NoACTaHOBKM U CNOCO6OM

CNoXXeHna
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XUTENN NYTEM BbIHECEHWS 32 CKOOKM 06LLEr0 MHOXN-
Tens, NpUMeHeHWs (OpPMynbl Pa3HOCTW KBafpaToB,
(hopMy/ COKPALLEHHOTO YMHOXEHUS.
MprMeHATbL Npeo6pa3oBaHNe MHOFOYEHOB AN pe-
LUEHMS Pa3NMYHBIX 3afa4y M3 MaTeMaTUKK, CMEXHbIX
NpeaMeToB, U3 peasibHOW NPaKTUKK.

3HAKOMUTBLCS C MUCTOPUEl Pa3BUTMS MaTEMATUKU
Pewartb NMHeinHOe ypaBHeHWE C OfHOV MepeMeHHO,
NpUMeEHAS NpaBufa nepexosa oT UCXOAHOr0 ypaBHe-
HUS K paBHOCUNLHOMY eMy 6o/iee mpocToro Buga. Mpo-
BEPATh, ABNAETCS I KOHKPETHOE YNCNO KOPHEM ypaB-
HEeHUS.
Moa6upaTb NpUMepbLI Nap Yncen, ABNAIOLWLNXCS pe-
LeHNeM IMHEAHOTO YpaBHEHUS C BYMS NMepemMeH-
HbIMW. CTPOUTL B KOOPAWHATHOM NIOCKOCTH rpaduk
NMHeiHOro YpaBHEHUS € ABYMS MepeMeHHbIMU; NOMb-
3yACb rpatikom, NPUBOANTL MPUMEPbHI PELLEHNS

ypaBHeHUs.



KoopauHatsl 1 rpa-
hukn. OyHKLNN
(24 v)

KoopanHata TOYKM Ha npsamoii. Yucnosble
NPOMeXyTKW. PaccTosHue MexAay ABYMS Tou-
KaMu KOOpPAWHATHON NPAMON.
MpsMoyronbHas cmcteMa KOOpAMHAT Ha nnoc-
KocTW. Mpumepsbl rpatnkos, 3afaHHbIX op-
Mynamu. YTeHue rpad)MKoB peanbHbiX 3aBUCK-
MocTei.

MoHATMe yHKUWUK. Tpaduk GpyHKuun. CsoOii-
cTBa PYHKUMA. JInHelHaa pyHKumMa. MocTpoe-
Hue rpauka NUHeNHON dyHKuun. [paduk

hyHkunny =1X1
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HaxoAnTb pelleHne cuctemMbl BYX TUHENHbIX ypaBHe-
HUI ¢ ABYMS NepeMeHHbIMN.

CocTaBnATb U pelaTb ypaBHeHWe NN CUCTEMY ypaB-
HeHW Mo ycnoButo 3afayn, MHTepPNpeTMpoBaTh B COOT-
BETCTBMMW C KOHTEKCTOM 3aJjauu NoNyUYeHHblii pesynbTat
M306paxaTb Ha KOOPAWHATHOI NPSAMOI TOUKM, COOT-
BETCTBYHOL MEe 3afjaHHbIM KOOpAWHAaTaM, fy4u, OT-
pe3ku, WHTepBanbl; 3anucbiBaTb WX Ha anrebpanye-
CKOM f3blKe

OTMeyaTb B KOOPAMHATHON NAOCKOCTU TOYKM MO 3a-
faHHbIM KOOPAMHATAM; CTPOUTb rpaduknm HECAOXHbIX
3aBUCUMOCTE, 3aflaHHbIX popmMynamu, B TOM Yucne ¢
NoMOLbIO LMD POBLIX NabopaTopuii.

MpuMeHATb, U3yyaTb MNpenMyLLecTsa, UHTepnpe-
TUPOBaTb rpatunyecknini cnocob npefcTaBneHMs un
aHann3a pasHoobpa3HoO XU3HEHHOW MHpoOpMaLuu.
OcBaunBaTb noHATUE GYHKLUM, OBNafeBaTb hyHKLMO-

HanbHOW TEPMUHONOTNEN.



[MoBTOpEHME U

0606LeHue (6 1)

MoBTOpeHMe OCHOBHbIX NOHATUIA M MeTOoLOB

Kypca 7 knacca, o606ueHne 3HaHWI
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PacnosHaBaTb nuHeliHyio pyHkuuio y = KX + b, onu-
CblBaTb eé cBONCTBA B 3aBUCMMOCTU OT 3HAYEHWIi KO-
ahhuumerHTos Kn b.

CTpouTb TrpaiuKN nuHEeRHOW (QYyHKUMN, DYHKLUN
y =1XL

Mcnonb3oBaTb LUGPOBbIE PECYPChbl A4S MOCTPOEHUs
rpadnkoB PYHKLMWIA N N3yYeHNa X CBONCTB. MpuUBOANTL
npuMepbl NMHERHbIX 3aBUCUMOCTEl B peanbHbIX NpoLec-
cax u ABNEHUAX

Bbi6upatbh, NPUMEHATL OLEeHMBaTb CNOCOObI cpas-
HeHUA yncen, BblYMCNEHNIA, Npeo6pasoBaHii Bblpaxe-
HWI, peleHns ypaBHeHWH.

OcyLWwecTBNATb CAMOKOHTPO/b BbIMONHAEMbIX feii-
CTBUI U caMonNpoBepKy pe3ynbTaTa BblUNCAEHNIA, npe-
o6pasoBaHunii, nocTpoeHunit PelwlaTtb 3afayuun ns peans-
HOW XU3HW, MPUMEHATb MaTemMaTunyeckue 3HaHuA
AN peleHns 3agay u3 Apyrux npefjMeTos.

PewaTb TekcTOBble 3ajayu, CpaBHMBaTb, BbIOGU-

paTb CNocobbl pelweHuns 3agaun
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8 knacc (He MeHee 102 v)

HasBaHue pas-

Aena (Tembl) OCHOBHOE cofepxXaHue OCHOBHbIE BUAbl AeATENbLHOCTN 06YyYarLLmMxcs

Kypca (4ncno va-

COB)

Uncna n Bbluncne- KBafpaTHblii KOpeHb U3 yncna. MoHa- P opMynnMpoBaTb OMNpefefieHNe KBaApaTHOro KOpPHS M3 4ucna,

Huda. KBagpaTHble Tue 06 nppaynoHanbHoOM yncne. [e- apudmMeTM4ecKoro KBagpaTHOro KOpHs.

KOpHu (15 4) CATUYHBIE NPUBANXKEHNA nppayno- MpuMeHATL onepauuto n3BAEYEHWUSA KBAfPATHOTO KOPHSA U3
HanbHbIX Yncen. fleicTBUTENbHbIE uncna, MCNONb3YA Npu HEO6XOAMMOCTM KanbKynaTop.
uncna. CpaBHeHWe AeliCTBUTENbHbIX OueHnBaTb KBajpaTHble KOPHU LEeNbIMU YUCNaMW W [JecaTny-
yncen. ApumeTmyecknin kBagpar- HbIMU ApO6AMY.
Hbl/i KOpEeHb. CpaBHMBATb M YNOPALOYNBATL payMoHanbHble N MppaLMoHanb-
YpaBHeHue Buga x2= a. CeoiicTea Hble Yncna, 3aNMcaHHble C MOMOLLbIO KBafpaTHbIX KOPHEA.
apumeTMyecknx KBagpaTHbIX Kop- MccnepnoBath ypaBHeHMe X2= a, HaX04UTb TOUYHbIE N MPUGAVIKEH-
Hell. Mpeo6Gpa3oBaHue YNCNOBbIX Bbl- Hble KOpHU npu a > 0.
paxeHuil, cofepxalynx KeagpaTHble WccnepoBaTb CBOMCTBA KBagpaTHbIX KOpHel, NpoBOAS uucho-
KOpPHM Bble 3KCMEPUMEHTbI C UCMONb30BAHWEM KanbKynatopa (KOMMbio-

Tepa).

81
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[oKasbliBaTb CBOMCTBA apu(pMeTMUeCKUX KBaAPaTHbIX KOPHEIA;
NPUMeHATb X AN8 Npeo6pasoBaHNsA BblpaXKeHUA.

BbINONHATL NpeobpasoBaHUA BbipaxeHWii, cogepxallnx KBaj-
paTHble KOPHW. BbipaXaTb MepeMeHHble N3 reoMeTPUYECKUX U thu-
3M4eckmx popmyn.

BbluncnATb 3HaYeHUA BbipaXeHWid, cofepXawnux KBajgpaTHble
KOPHW, NCNONb3Ys NPU HEOBGXOANMOCTM KanbKynaTop.
Mcnonb3oBaTh B xofie pelleHns 3afay aNeMeHTapHble NpeacTaB-
NeHNsA, CBA3aHHbIE C MPUOGAVKEHHBIMW 3HAYEHUAMU BEUYMH.

3HAKOMUTBLCS C UCTOPUEl pasBuTna MaTeMaTuKm



Uucna n Bbluncne- CTeneHb C LiebIM NOKa3aTenem.
Hua. CTeneHb C Le- CTaHfapTHas 3anuch uncna.
NbiM nokasatenem (7 Pasmepbl 0GbEKTOB OKPYXXatoLLEero
u) Mupa (0T 9NEMEHTAPHbIX
yacTuL, 10 KOCMUYECKUX 0GLEKTOB),
ANTENbHOCTb NPOLLECCOB B
OKPY)XaloLLEM MUpE.

CBoiicTBa CTeneHu ¢ LenbiM NokKasa-

Tenem
Anre6panyeckune Bbl-  KBagpaTHbIli TpéxuneH. PasnoxeHune
paxeHusa. Ksagpart- KBafpaTHOro TpéxuneHa Ha MHOXN-
HbI TPEXYneH Tenu

(54)

Mpogon>keHve

dopmynnpoBaTh ONpefeneHne CTENEHN C LieSbIM NOKa3aTenem.
MpeacTaBnATb 3aNUCb 60MbWNX U ManbiX YNCEN B CTAaHAAPTHOM
Buae. CpaBHMBATL YMCNA U BENNYMHBI, 3aN1CaHHbIE C MCNO/b30Ba-
HueMm cTtenenun 10.

Vicnonb3oBaTh 3aMnChb YNCEN B CTaHAAPTHOM BUAE ANS BbIPaKEHUS
pa3mepoB 06bEKTOB, ANUTENBHOCTY NPOLLECCOB B OKPY>KatoLLeM Mupe.
dopmynnpoBaTh, 3anncbiBaTb B CUMBOINYECKON hopMe 1 UANMt0-
CTpUpOBaTb NpUMepaMy CBOWCTBA CTEMEHN

C LenbIM Nnokasartenem.

MpnMMeHATHL CBOCTBA CTENEHN AN NpeobpasoBaHmns

BbIPAXXEHWIA, coAepXKall X CTEMEHN C LenbliM NokasatesneMm. Bbinon-
HATb AECTBUS C YnCnamu, 3anncaHHbIMK B CTaHAAPTHOM BUAe
(yMHOXeHWe, AeneHne, BO3BeeHNe

B CTEMEHb)

PacnosHaBaTb KBafpaTHbI TPEXUYNEH, YCTaHABANBATb BO3MOX-
HOCTb €ro pas3fioXKeHNs Ha MHOXUTENN.

PacknagblBaTb Ha MHOXWUTENN KBafpaTHbI TPEXYEH C HeOTpuULa-

T€NbHbIM ANCKPUMUHAHTOM
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Anrebpanyeckue
BblpaXKeHUs.
Anrebpanyeckas
Apo6b

(15 v)

YpaBHeHUA

1 HepaBeHCTBaA.
KBagpaTHble ypas-
HeHuns

(15 v)

Anrebpavyeckas gpobb. JonycTtumble
3HaYeHUs NepemMeHHbIX, BXOAAWMNX B
anrebpanueckune BbipaeHns. OCHOB-
HO€ CBOWCTBO anrebpanyeckon agpoou.
CokpalleHne apo6eii.

CnoxeHue, BblUUTaHWE, YMHOXEHWE U
feneHne anrebpamyecknx [pobeii.
Mpeo6pa3oBaHue BbIpaXeHWUiA, coaep-
Xalmx anrebpanyeckne gpobun
KBagpaTHoe YypaBHeHue. HenonHoe
KBafipaTHOe ypaBHeHue. dopmyna
KOpHeii KBagpaTHOro ypasHeHus. Teo-
pema Buerta.

PelleHne ypaBHeHWI, CBOAALMXCA K
KBagpaTHbIM. [pocTeiwne Apo6HO-
pauvoHanbHble ypaBHeHUs.

PelleHne TeKCTOBbIX 3afady C MOMO-

LLIbt0 KBAAPATHbLIX YPaBHEHMUIA
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3anucbiBaTb anrebpanyeckue BblpaXeHWs. HaxoauTb 06nacTb
onpeseneHns paLMoHanbHOro BblpaXeHWs. BbINOMHATL YACIOBbIE
MOACTAHOBKU U BbIYUCAATL 3HaYeHUe Apobu, B TOM YKUC/IEe C MOMO-
Wbt KanbkynsTopa. ®opMynmpoBaTbh OCHOBHOE CBOMCTBO anreb6-
panyeckol 4pobu 1 NPUMEHATL ero Ans npeobpasoBaHUs apobei.
BbINONHATL AeiicTBMA € anrebpanyeckumn apobsmu. MNpuMeHsTb
npeo6pa3oBaHns BbIpaXXeHUIA Ans pelleHns 3afad. BoipaxaTtb ne-
peMeHHble 13 opmyn (hM3nYecKnX, reOMeTPUUECKNX, OMUChIBALD-
LW MX ObITOBbIE CUTYaLUN)

Pacno3HaBaTb KBafpaTHble YPaBHEHNS.

3anucbiBaTh (HOPMYNy KOpHeli KBaapaTHOrO YpaBHeHWs; pe-
WaTb KBafpaTHble ypaBHEHUS — MOJHbIE U HEMOSHbIE.
MpoBoAWNTb NpoCTeiiine NCCNef0BaHUS KBaLpaTHbIX ypaBHe-
HWA.

PewaTb ypaBHeHMS, cBOAALLMECA K KBaApPaTHbIM, C MOMOLLbO
npeobpa3oBaHnii U 3aMeHO NMEPEMEHHOIA.

HabntogaTb M aHaU3NPOBaTh CBS3b MEXAY KOPHSAMU U KO3-
(hULMEeHTaMN KBaPaTHOIO YpaBHEHUs.

®opmynupoBaTb TeopeMy BueTa, a Takxxe 06paTHyt0 Teopemy,



YpaBHeHUA

1 HepaBeHcTBa. Cu-
CTEMbI ypaBHeHU
(13 v)

JInHeiiHoe ypaBHeHWe ¢ AByMs nepe-
MEHHbIMU, ero rpaduk, npuMepbl pe-
LIEHWA YpaBHEHWIA B LieNbIX Yncnax.
PelleHne CUCTEM [iBYX NIUHEAHbIX
YPaBHEHWIA C ABYMS MepeMeHHbIMU.
MpuUMepbl peLeHns CUCTEM HelMHeR-
HbIX YpaBHEHWI C ABYMs nepemeH-
HbIMW.

Ipachrueckas MHTepnpeTaLms ypasHe-
HUS C 1BYMS NEPEMEHHBIMMU U CUCTEM
YPaBHEHWIA C BYMS NepeMeHHbIMMU.
PelleHne TEKCTOBbIX 3aday C MOMO-

LLbIO CUCTEM YPaBHEHMIA
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NPUMEHSATb 3TV TEOPEMbI A/ pelleHns 3afay. Pewatb TekcTo-
Bble 3afjaun anrebpanyeckum cnocobom: NepexoanTb OT CMOBeC-
HOV (hOpPMYNMPOBKM YCNOBMA 3afaun K anrebpanyeckoi mogenn
nyTéM COCTaBNEHUS YPaBHEHWS; pellaTb COCTAaB/EHHOE YpaBHe-
HWe; MHTEPNPeTUPOBaThL Pe3y/bTaT.

3HAKOMUTbLCS C UCTOPUEl pa3BUTUS anrebpsl

Pacno3HaBaTb IMHEHbIE YPaBHEHNS C ABYMS NePEMEHHbIMU.
CTpouTb rpadMkun NMHERHbIX YpaBHEHWA, B TOM yucne
MCcnonb3ys LUgpoBblie pecypcsl.

PasnuuaTb napannensHble ¥ Nepecekarlimecs NpsMbie MO KX
YPaBHEHUAM.

PewaTb cucTeMbl ABYX NIMHEWHbIX YpaBHEHUIA ¢ ABYMS NepeMeH-
HbIMUW NOACTAHOBKOW U CNOXEHUEM.

PewaTb npocTeiilline CUCTEMBI, B KOTOPbIX OHO W3 YpaBHEHUI
He ABNSAETCA INHENHbIM.

MprBOAMTL rpatiMyeckyd UHTepNpeTaLuo pelleHns ypaBHe-
HWS C ABYMSI MEPEMEHHBIMMW U CUCTEM YpaBHeHUIA ¢ ABYMS nepe-
MEHHbIMU.

PewaTb TeKCTOBbIE 3a4auun anre6pav|quKV|M cnoco6bom



YpaBHeHUs U Hepa-
BEHCTBA. HepaBeH-

ctBa (12 u)

DYyHKLNN.
OCHOBHbIE NOHATUSA

(54)

Yucnosble HepaBeHCTBA U UX CBOWiCTBA.

HepaBeHCTBO C OAHOI MepPeMEHHOA.
JInHeliHble HepaBeHCTBa C OAHOW ne-
PEMEHHOW 1 ux peleHne. CUCTEMbI
NNHERHbIX HEPaBEHCTB C OAHOI nepe-
MEHHOW 1 UX peLUeHue.

M306paxkeHNe peLleHmns TMHERHOro
HepaBeHCTBA U MX CUCTEM Ha YNUCNO-
BOW NpsMoiA

MoHaTue O6nacTb

DyHKLMN.
onpeseneHns 1 MHOXeCTBO 3HaYeHWi

hyHKuMK1. Cnocobbl 3afaHns GyHKLWIA.

Mpachuk DYHKLMN. CsoiicTBa
(hYHKUMK, NX 0TOBpaXKeHNe Ha

rpacuke
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®opmynnpoBaTb CBOWCTBA YMNCMOBbLIX HEPABEHCTB, UNMKOCTPU-
poBaTb MX Ha KOOPAWMHATHON NpAMOM, JOKa3biBaTb anrebpavye-
CKM.

MprUMeHNATL CBOWCTBA HEPABEHCTB B X0A4€ peLleHuns 3aau.
Pewartb NUHeliHble HepaBEHCTBA C OAHOI MepeMeHHOM, n3obpa-
aTb pelleHne HepaBeHCTBA Ha YMCNOBOI NPSMOIA.

PelwaTb cUCTEMbI IMHEHbIX HEPABEHCTB, M306paXaTh peLleHue cu-

CTeMbl HEPaBEHCTB Ha 4yncnoBo I'IpSIMOVI

Mcnonb3oBaTh (YYHKUMNOHANbHYO TEPMUHONOTUIO 1

CUMBOJINKY.

BbluncnaTth 3HauYeHWs QYHKLWNA, 3aaHHbIX (hopMynamm

(Npn Heo6X0AMMOCTU WCMONbL30BaTh Ka/lbKYNATOP); COCTaBNATb
Tabnnubl 3HAYEHNA DYHKLUMUN.

CTpouTb N0 TOYKaM rpaukn QyHKLMA.

OnucbiBaTb CBOMCTBA (hYHKL MW Ha OCHOBE €& rpadMyuecKoro npea-
CTaBNEHNS.

Mcnonb3oBaTh (YYHKUMOHANbHYO TEPMUHONOTUIO 1

CUMBOJ/TUKY.



DYHKLUN.
Yucnosble
hyHKLMN
)

UTeHMWe 1 NOCTPOEHUE rPakoB (yHK-
unia. Mpumepbl rpad@uKoB YHKLMWIA, 0T-
paXkaroLLnX peanbHble NPoLLEeCChl.
®YHKUMK, ONUCHIBAOLLME NPSMYIO 1
06paTHYt0 NPOMNopLOHaNbHbIE 3aBUCK-

MOCTW, UX rpadukn. Mnepbona.
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Wcecnefosath Npumepbl rpagivikoB, OTPaXKalowWMX peanbHble Npo-
Lecchl 1 ABneHns. NMPUBOANUTL NPUMEPbLI NPOLECCOB U ABNEHUI C
3a/laHHbIMU CBOCTBaMM.

Mcnonb3oBaTb KOMMbIOTEPHbIE MPOrpaMMbl A1 NOCTPOEHMs

rpauKoB (hYHKLMIA N N3YyYEHUSt NX CBOICTB

Haxo4uTb C NOMOLLbIO Fpadka QYHKLWM 3HAYEeHNE OHOMR U3
paccMaTpUBaeMbIX BEMIMUNH MO 3HAYEHUIO ApYTOii.

B HECNOXHBIX ClyYasiX BblpaXkaTb OPMY/NOi 3aBUCUMOCTb
MeXay BenuumMHamu.

OnucblBaTb XapakTep U3MeHeH A O,D,HOI7'I BENMNYUHbLI B

3aBUCUMOCTW OT N3MEHEHUA ,u,pyr0|7|.



Ha3BaHue pas-
nena (Tembl)

Kypca (4ncno yacos)

OCHOBHOE CofiepXaHue

Fpadnk QyHKLUUNY = X2. DyHKLUUNY =
X2,y ='%3,
y = X, ¥ =IX1I, rpadunyeckoe pewe-

HUE YPaBHEHWU U CUCTEM YpaBHEHWN

88

Mpogon>keHve

OCHOBHbI€ BUAbI 1eATeNLHOCTM 06YyUatoLnXcs

Pacno3HaBaTb Bugbl ndyvyaembix ¢pyHkumnit. [N0Ka3biBaTb CXeMa-
TUYECKN MnoNoXeHue Ha KOOPAWHATHOW MNNOCKOCTW rpatukoB
hyHKUKNI Buaa: y =x2y =x3,

y =Xy =IxlL

Mcnonb3oBaTb PYHKLMOHaNbHO-rpauyeckne npefcTaBieHuUs
005 pelleHns N UccnefoBaHUs ypaBHEHUI U CUCTEM YpaBHEHUIA.

MpUMeHATL LWU(POBbIE PECYPCbl Ans NocTpoeHMs rpaduKoB

hyHKLMRA



[MoBTOpeHUe 1

0606ueHue (6
4)

MOBTOpPEHUE OCHOBHbLIX MNOHATUIA W
MeTOA0B KypcoB 7 1 8 knaccos, 0606-

LL|eHNe 3HaHWIA
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Bbi6MpaTh, NPUMeEHATb, OLEHUBATb CMOCO6GbLI CPaBHEHMS Yu-
cefl, BbIYMCNEHWNIA, NPe06pa3oBaHUM BbIPAXKEHWUIA, peLleHns ypas-
HEHWA.

OCyLLecTBAATbL CAMOKOHTPO/b BbIMO/IHAEMbIX [Je/ACTBWIA U ca-
MOMpPOBEPKY pe3ynbTaTta BblYMCNeHWIA, NpeobpasoBaHuii, NocTpo-
eHUA.

Pewatb 3afa4uu U3 peanbHO XU3HU, TPUMEHATL MaTeMaTnye-
CKMe 3HaHWS AN5 PeLleHns 3ajay U3 Apyrux npesMeTos.

PewaTb TekcTOBble 3afa4yu, CpaBHMBATb, BbIGMpPaTb CNOCO6LI

peweHna 3agavn



9 knacc (He meHee 102 u)
HasBaHue pa3s- OCHOBHOE cofiepxaHue OCHOBHbIE BU[bl AeATENBHOCTM 06YyYatoLnxCs
aena (Tembl)

Kypca (4ncno ya-

coB)
Yuncna v BbluncneHns.  PauuoHanbHble yncna, MppawuoHabHble Pa3BuBaTh NpeacTaBNeHMWS 0 YMCnax: OT MHOXECTBA HaTy-
LelicTBUTEeNbHbIE yucna, KOHeuHble U panbHbIX YACEN 0 MHOXECTBA AelCTBUTENbHBIX
yncna 6eCKOHeuHble fecATUYHble Apo6u. MHOXe-  yucen.
9w CTBO [eACTBUTENbHbIX YnCeN; felACTBU- O3HAKOMUTBLCA C BO3MOXHOCTbIO NpescTaBneHns aeiicTBu-

TeNbHble YNCNa KaK BECKOHEYHble AeCATUY-  TebHOro Yncna Kak 6eCKOHEYHON AecATUYHO apobu, npu-
Hble Apo6u. B3aMmMHO 0fjHO3Ha4YHOE COOT- MEHATb AeCATUYHbIE NPUBNNKEHNS paLMOHabHbIX N Nppa-
BETCTBUE MEXJY MHOXECTBO AeNCTBUTEMb-  LMOHANbHBIX YACEN.

HbIX YNCEN N MHOXECTBOM TOUEK KOOPAU- N306paxaTb AeACTBUTENbHbIE YACIA TOUKAMU KOOPAMHAT-
HaTHOI NPAMOIA. HOW NPSMOIA.

CpaBHeHMWe AeNCTBUTENbHBIX Yncesn, apud-  3anucbiBaTb, CPaBHUBATL U YNOPSA0UYMBATL AEACTBU-
MeTUYecKue JeliCTBWIA ¢ AelicTBUTENb- TeNbHbIE Yncna.

HbIMMW YMcnamu. BbINONHATL, cOYeTas YCTHble U NUCbMEHHbIE NPUEMBI,
MpubANKEHHOE 3HAYEHME BENUUYUHDI, TOU-  apuMeTUYeCKUe AeACTBMA C paLunoHabHbIMU YACTAMU;

HOCTb I'IpI/I6I'IVI)KeHI/I$I. HaxoAnTb 3Ha4YeHNA cTeneHel ¢ LenbiMn nokKasaTenamum n
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YpaBHeHUA 1 Hepa-
BEHCTBA.
YpaBHEHUA C OAHOI
nepemMeHHo

(14 v)

OKpyrneHue uncen. MpUKKUAKa 1 oLeHKa

pes3ynbTaTtoB BbIYNCNEHWI

JnHeliHoe ypaBHeHMe. PelleHue ypaBHe-
HWIA, CBOAALLMXCS K IMHEHbIM.
KBagpaTHoe ypaBHeHMe. PelleHune ypaBHe-
HWiA, CBOAALLMXCA K KBafpaTHbIM. Brkeag-
paTHble ypaBHEHMS.

MprMepbl peLleHns ypaBHEHWI TpeTbeli 1
ueTBEPTOI CTeneHel pa3noXeHnem Ha
MHOXUTENN.

PeLueHne 1po6HO-paLMoHanbHbIX ypas-

HEeHWiA.
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KOPHEN; BbIUNCNATL 3HAYEHUS YNCIOBbIX BbIPaXKEHWIA.
MonyunTb NpefcTaBfeHne 0 3HAYMMOCTMN [eNCTBUTENbHbIX
yncen B NPaKTUYECKON eATeNbHOCTM YeNoBeKa.
AHaNM3NMpoBaTh U AenaTb BbIBOAblI O TOYHOCTU NPUBANXKE-
HUSA AeACTBUTENBHOTO YMca NpK peLleHn 3agad.
OKpYyrnsThb AeACTBUTENbHbIE YACNA, BLIMONHATL NPU-
KWAKY pe3ynbTaTa BblYNCNEHWIA, OLLEHKY 3HAYeHWiA uncno-
BbIX BbIPaXKEHWIA.

3HAKOMUTLCA C UCTOPUEl pasBUTMS MaTeMaTUKK
OcBanBaTb, 3aNOMUHATL U NPUMEHSTb rpaduyeckue
METO/bl NP PeLieHN N YPaBHEHWIA, HEPABEHCTB U NX CUCTEM.
Pacno3HaBaTb Lienble U APOGHbIE YpaBHEHUS.

PewaTb NMHelHbIe U KBaApaTHble ypaBHEHUS, ypaBHe-
HUS, CBOAALLMECS K HUM, NpocTeliline Apo6HO-paLnoHanb-
Hble YpaBHEHWS.

MpeanaraTb BO3MOXHbIe CNOCOGbI PeLleHnst TEKCTOBbIX 3a-
[ay, 06CyXaaTb UX U pellaTb TEKCTOBbIE 334 Pa3HbIMM
cnoco6amu.

3HaKOMUTbLCA C VICTOpVIeI‘/‘I Pas3BUTNA MaTeMaTUKn



YpaBHeHUs 1 Hepa-
BEHCTBA.
CUCTeMbl ypaBHEHMNA

(14 v)

PelleHWe TEKCTOBbIX 3aa4 anre6panye-
CKUM MeTOA0M
JInHeiiHoe ypaBHeHMe C ABYMS NepemMeH-
HbIMMW 1 €ro rpaguK.
CwvcTema ABYX NIMHEHbIX YPaBHEHWI ¢
[BYMs NepeMeHHbIMM 1 eé pellieHne. Pe-
LLIEHWEe CUCTEM [IBYX YPaBHEHUI, OfHO U3
KOTOPbIX IMHENHOE, a ApYroe — BTOPOii
CTEneHu.
pachmyeckas MHTEPNpeTaLms CUCTEMbI
YpaBHEHWIA ABYMS NepeMeHHbIMU
PelleHWe TEKCTOBbIX 3aay anreépanye-

CKUM crocobom
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OcBanBaTb M NPUMEHATb NPUEMbI PELLEHUS CUCTEMbI ABYX

NUHENHBIX YpaBHEHWIA C ABYMS MEPeMeHHbIMWU N CUCTEMbI

[IBYX ypaBHEeHWI, B KOTOPbIX OfHO YypaBHeHWe He sIBNSeTCs

NMHENHBIM.

Mcnonb3oBaTb (YHKLMOHANLHO-TpaMueckn npeacTaBne-

HUSA ANs PeLUeHNA U UCCNef0BaHUs YPaBHEHUIA N CUCTEM.
AHanM3nMpoBaTb TEKCTbl 3a7ay, pellaTb UX anrebpanye-
CKWUM CMOCcOBOM: MepexonTb OT C/IOBECHOI dopmynu-
POBKM YCNOBWS 3afla4u K anrebpanyeckoit Mogenu nyTém
COCTaB/MIEHUSI CUCTEMbI YPaBHEHWIA; pewaTb cOCTaB fieH-
HYI0 CUCTEMY YPaBHEHWIA; MHTePMNpPeTMPOBaTb pe3ynbTar.

3HaKOMUTbLCA C I/ICTOpVIeI7I PasBUTNUA MaTeEMaTUKKN



YpaBHeHUs 1 Hepa-
BEHCTBa. HepaBeH-

cTBa (16 u)

UuncnoBble HepaBeHCTBA M WX CBOM-
CcTBa.

JInHeliHble HepaBeHCTBa C OAHOW ne-
PEMEHHOW 1 X peLLeHue.

CUCTeMbI TMHEHbIX HEPABEHCTB C 04-
HOV NepeMeHHON 1 NX pPeLLeHMe.
KBaapaTHble HepaBEHCTBA U X peLle-
Hue.

Ipacmueckas MHTepnpeTaums Hepa-
BEHCTB M CUCTEM HEPABEHCTB C ABYMS

nepeMeHHbIMN
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UnTtaTb, 3aNUCbiBaTh, NOHUMATb, UHTEPMNPETMPOBATbL Hepa-
BEHCTBA; UCMO/Mb30BaTb CUMBOMKY U TEPMUHONOTMIO. BbiNon-
HATb NPeo6pa3oBaHNs HEPABEHCTB, UCMO/b30BaThb ANS NPeo6-
pa3oBaHUs CBOWCTBA YMC/IOBLIX HEPABEHCTB. Pacno3HaBaTh /-
HeliHble 1 KBafpaTHble HePaBEHCTBA. PelaTh NMHeliHble Hepa-
BEHCTBA, CUCTEMbI INHEAHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BK/OYAIOLLINX KBAAPATHOE HEPABEHCTBO, U peLLaTh UX; 06CyX-
[aTb NOMYYeHHbIE peLleHNs.

MN306paxaThb pelieHMe HepaBeHCTBA U CUCTEMbl HEpPaBEHCTB Ha
UMCNOBOV MPSMOIA, 3aMMCbIBATh PeLleHne C NOMOLLbH0 CUMBOJIOB.
PewaTb KBagpaTHble HEpaBeHCTBA, WCMOMb3ys rpaguyueckue
npeacTaBieHuns.

OcBanBaTb W NPUMEHATb HEPaBEHCTBA MPW PELUEHUM pas3nny-

HbIX 3a/ia4y, B TOM YMNC/NE NPaKTUKO-OPUEHTNUPOBaHHbIX



dyHkunn (16
u)

KBagpatuuHasa pyHKumns, eé rpaduk n
cBoiicTBa. Mapabona, KOOpPANHATbI
BEPL MHbI Napabonbl, 0Cb CUMMETPUN
napabonbl. CTeneHHble GyHKLUN C
HaTypa/ibHbIMW nokasatenamu 2 n 3,
X rpaukun n cBonCTBa.

Fpadnkn GyHKUWUIA: Y =KX,

y =Kx +b, y=XK, y =ax2 x

y =ax3y =x,y =1xl
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Pacno3HaBaTb BuAbl M3yuyaemblXx (QYHKUWIA; UNNOCTPUPOBATH

CXemMaTU4yecku, 06BACHATb pacnonoXxeHue Ha KOOPAMHATHOM
o k
NA0CKOCTU rpahuKoB QyHKUWUNA Buga: Y =KX,y =KX +b,y ="y =

ax2y =ax3xy =X,y =|x|B 3aBUCUMOCTU OT 3HAUEHNI KOIPPU-
LLMEeHTOB; ONUCHLIBATbL UX CBOMCTBA.

Pacno3HaBaTb kBagpaTuuHyio yHKuuto no popmyne. Mpuso-
OWTb NPUMeEpPbI KBagpPaTUUHbIX 3aBUCUMOCTEN M3 peanbHoii
XU3HU, QU3NKK, TEOMETPUM.

BbISiBNATbL 1 0606WaTb 0COGEHHOCTU Trpaduka KBagpaTUUHOW
QyHKUMMY =ax2+bx +cC.

CTpouTb 1 n306paxaTb CXeMaTUYECKU rpamku KBagpatnu-
HbIX YHKUWIA, 3a8aHHbIX QopMynamu Bugay =ax2y =ax2+dq,y
=a(x +p)2y =ax2+bx+c.

AHannM3npoBaTb U NPUMEHATb CBONCTBA U3YUYEHHbIX PYHKL M

ANA UX NOCTPOEHUA, BTOM 4Yucne c NnOMOLW,bio LI,M(hpOBbIX pecypcos



Yuncnosble nocneso-

BaTenbHocTun (15 u)

MoHATUEe umMcnoBOi nocnefoBaTenb-
HOCTM.

3afaHune NocnesoBaTeNibHOCTU peKyp-
peHTHON thopmynoit u GopmMynoi n-ro
uneHa.

ApudmeTnyeckas 1 reomeTpuueckas
nporpeccun. ®PopmMynbl M-ro uneHa
apuMeTUYECKON N reoMeTpuYeckom
nporpeccuii, CyMmbl MepBbIX U une-
HOB.

MN306paxeHne uyneHoB apudmetunye-
CKO W reomMeTpuyeckoi nporpeccuit
TOYKAMW Ha KOOPAMHATHOW NNOCKO-
cTH.

JINHEelHbIA N 3KCMOHEHLUMaNbHbI
pocT.

CNoXHble NPOLEHTHI



MpopgonxkeHne

OcBavBaTb U MPUMEHATb WHAEKCHble 0603HauYeHuUs, CTPOUTL
peyeBble BbICKa3blBaHUA ¢ ucnonb3oBaHWeM TepMUHONOTUMU,
CBA3aHHOI C NOHATMEM NOCNef0BaTeNbHOCTU.

AHanusnpoBaTb GopMyny U-ro YneHa NocnefoBaTeNbHOCTA UK
peKkyppeHTHY topMyny W BbIYUCNATb 4YneHbl nocnefoBaTenb-
HocTell, 3aflaHHbIX 3TUMMK hopMynamu.

YcTaHaBIMBaTb 3aKOHOMEPHOCTb B MOCTPOEHUM nocnefoBa-
TeNbHOCTU, €CM BbINNCAHbI MEePBble HECKO/bKO eé YNeHOB.
PacnosHaBaTb apudMeTMUeCKyl0 W FeoMeTpUYecKyl nporpec-
CUMN NPW pasHbIX cnocobax 3afaHuns.

PelwwlaTb 3agaun ¢ ucnonb3oBaHvem HOpPMY/ U-FO YfieHa apupme-
TUYECKON N reoMeTPUYECKO Nporpeccuii, CyMMbl NepBbIX U Yne-
HOB.

M306paxkaTb uneHbl NoCnes0BaTeNbHOCTH TOUKAMMU HA KOOPAM-
HaTHOW NNOCKOCTH.

PaccmaTpuBaTb NprMMepbl NPOLECCOB N ABMEHWIA U3 peanbHOii

XWU3HU, UANIOCTPUPYIOLLNE U3MEHEHWE B apudMeTUUecKoii npo-



MoBTOpeHMne, 0606-
LLleHMe, CucTEMATU-
3auns 3HaHuiAl

(18 v)

Uucna n BbIUNCNEHUS (3aNUCh, CPaB-
HeHue, AeiCTBNA C AeNCTBUTENbHBIMM
uncnamm, uucnosas npsamas; Mpo-
LUeHTbl,  OTHOLIEHMs, MpPOMNOpLUY;
OKpYTNieHne, NPUGANXKEHME, OLEHKa,
pelleHe TeKCTOBbIX 3aa4 apudmeTy-

YecKUM cnocobom)
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rpeccuu, B reOMeTpUYECcKOi mporpeccumn; n3obpaxarb COOTBET-
CTBYIOLLME 3aBUCMMOCTY rpaduuecku.

Pewatb 3afaun, CBS3aHHbIE C YMCMOBLIMW MOCNE0BATE/bHO-
CTAMW, B TOM YMCNe 3afayn U3 peanbHO XM3HWU C UCNOMb30Ba-
HUEM LM(POBbIX TEXHONOTMIA (3NEKTPOHHBIX Tabnuu, rpaduye-
CKOTO KafibKynsatopau T.n.).

PewaTb 3afiaun Ha CNOXHbIE NPOLEHTLI, B TOM YMC/e 3ajadun 13
peanbHOli NPaKTUKKM (C NCMONb30BaHMEM KaNlbKyNsaTopa).
3HAKOMUTbLCS C UCTOPUElA Pa3BUTUS MaTEMATUKU
OnepupoBaTb MOHATUAMU: MHOXECTBO, MOAMHOXECTBO, Ornepa-
UMM Haf, MHOXeCTBaMW; UCMOo/b30BaTh rpadmueckoe npeacTas-
NeHNe MHOXECTB AN151 ONUCaHWS peasibHbIX NPOLLECCOB U ABNEHWA,
npu peLleHnn 3agad U3 apyrux yue6HbIX NpesMeToB.
AKTyann3mpoBaTb TEpPMWHONOTWIO U OCHOBHblE [JeACTBUSA,
CBSI3aHHble C YMCNAMMW: HATypa/lbHOE YMCc/o, MPOCTOE U COCTaB-
HOe uucna, AeNMMOCTb HaTypanbHbIX YUCEN, NPU3HAKN [eMMO-
CTM, LieNnoe YACNO, MOAYNb YKMCNa, 06bIKHOBEHHAsA U AecATUYHas
[Apo6u, CTaHAAPTHbIA BUA Yncna, apuMeTUYeCKNA KBaAPaTHbIiA

KOpPEHb.



Anrebpanyeckune BblpaxeHusa (npe-
o6pas3oBaHuMe anreGpamyeckmx Bbipa-

YKEHWIA, AONYCTUMbIE 3HAYEHUS)
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BbINONHATL AeiicTBUA, cpaBHMBATb W yNopsaL0YnBaThL YKcha,
NpeacTaBnATb 4YMCna Ha KOOPAMHATHOW NpAMOW, OKPYrAfTh
yucna; BbINOMHATL NPUKUAKY U OLEHKY pe3ynbTaTa BblUuche-
HWIA.

PewaTtb TeKCTOBble 3afjayy apumeTMyeckum cnocobom. Pe-
WaTb NpakTUYecKue 3afaum, coepxallne NpoLeHTbl, 10K, Ya-
CTK, BblpaXatoLLiMe 3aBUCUMOCTU: CKOPOCTb — BPEMSi — paccTos-
HWe, LleHa — KO/IMYecTBO — CTOMMOCTb, 06bEM PaboThl — BpeMst
— MPOU3BOAMUTENLHOCTL TPYSA.

Pa3bupaTb peanbHble XW3HEHHblE CUTyaLuu, HOPMYnMpoBaThb
UX Ha A3blKe MaTeMaTUKW, HaX0A4UTb peLleHne, MPUMeHss MaTe-
MaTuyeckuii annapat, UHTepPNpeTUPOBaThL pe3ynbTar
OnepupoBaTb MNOHATUAMU: CTeneHb C LeNbIM MoKasaTenem,
apnmeTMYeCKNiAi KBagpaTHbI/i KOpeHb, MHOFOY/eH, anrebpanye-
cKasl Apo6bb, TOX/AECTBO.

BbINONHATbL OCHOBHbIE eICTBUA: BbIMOMHATL pacyéThl Mo dop-
Mynam, npeo6pa3oBbiBaTh Lienble, AP06GHO-paLMOHa/bHbIE Bbipa-

XXeHUA U BblpaXXeHUA C KOPHAMU, peanin3oBbiBaTb pas3fioXeHune



MHOTOY/IEHA HA MHOXMTENN, B TOM YMC/e C UCMOb30BaHMeM hop-
Myn pasHOCTW KBaApaTOB M KBajpaTa CyMMbl U Pa3HOCTM; Haxo-
OWTb [OMYCTUMble 3HAYEHWUS MEpPEMEHHbIX AN APOGHO-paumo-
HaNlbHbIX BblpaXXeHW, KOPHEN.

MogaennpoBaTb C MOMOLLbIO (hOPMYN peasibHble MPOLLECChl U 5iB-

neHunal

13pecb NpefcTaBNeHbl 3/1eMeHTbI COAePXaHMsA Kypca, n3yJaslunecs B 5—8 knaccax 1 Tpebyiolne noBTopeHns, 0606LLeHNs U cucTemaTusa-
ummn. O6pawiaTbcs K 3TOMy MaTepuany MOXHO B BUAe aKLeHTa Ha 3aBepLUatolLem aTane u3yueHus Kypca 9 Knacca unv pacnpeaensitb no

COOTBETCTBYHOLWMM TEMATUYECKUM pa3saenam, N3yv4aemblM B TEYEHNE yqe6Horo ropga.

98



MpopgonxkeHne

®dyHKUMKM  (NOCTPOEHME, CBOICTBA OnepupoBaTb NOHATUAMU: QYHKUMSA, TpadnK yHKLUK, HYAU
U3yUYeHHbIX (YHKLUIA; rpaduyeckoe (YHKLMM, NPOMEXYTKUN 3HAKOMOCTOSHCTBA, MPOMEXYTKM BO3pac-
peLleHne YpaBHEHWIA 1 UX CUCTEM) TaHus, y6biBaHUS, HaM6O/bLLEe N HAUMEHbLLUEE 3HAYEHUSI YHK-
umu.
AHannsnposaTtb, CpaBHUBATbL, 06CYXAaTb CBOMCTBA (PYHKLWIA,
CTPOUTb UX rpatuku.
OnepupoBaTb MOHATMAMMK: NpsMas NPOMNOPLUOHANLHOCTb, 06-
paTHas NPONOPLMOHANLHOCTb, NMHeliHas (YHKUMSA, KBafpaTuy-
Has yHKUmMs, napabona, runepbona.
Wcnonb3oBaTb rpauku Ans onpejeneHus CBOWCTB, NPOLLECCOB
1 3aBUCUMOCTEN, 415 pelleHns 3afad U3 Apyrux yuyebHblx npea-
METOB 1 peanbHOW XU3HU; MOAENMPOBATh C MOMOLLbIO rpagnKoB
peanbHble NPOLECChl U ABMEHMS.

BblpaaTb GOPMynaMm 3aBUCUMOCTU MEXY BENMYMHAMMU

Mpu pas3paboTke paboueidi NporpaMmbl B TEMaTUUECKOM MAaHMPOBAaHWU AO/MKHbBI GbiTb YUTEHbI BO3MOXHOCTH MCMO/b30Ba-
HUS 9NEKTPOHHBIX (LNPOBbIX) 06pa3oBaTENbHbIX PECYPCOB, ABAAIOLMXCS yUebHO-METOAUUYECKUMN MaTepuanamMmn (MybTUMe-
AVAHbIE MPOTPaMMbl, 3NEKTPOHHbIE YYeBHMUKM 1 3aja4HNKK, 3NEKTPOHHbIE BUGNNOTEKMN, BUPTYabHble 1aGOPaToOpUm, UrPoBbIe
MporpamMmbl, KONNeKUMn LudpoBbIX 06pa3oBaTe/bHbIX PECYPCOB), MCMONb3YeMbIMI /15 06YUYEHNS U BOCMIMTAHUS pasnnyHbIX

rpynn nosb3oBaTenei, NpeAcTaBNeHHbIMU B 31EKTPOHHOM (LU(POBOM) BUAE W PEa/M3YHOWMMI ANAAKTUYECKME BO3MOXHOCTU



KT, coaep>aHue KOTOpbIX COOTBETCTBYET 3aKOHOAATENbCTBY 06 06pa3oBaHuu,
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PABOYAA TNMPOIrPAMMA YYEBHOIO KYPCA

«FTEOMETPUA». 7 9 K/TACCBbI

LEMN N3YUEHNA YUEBHOIO KYPCA

«MaremaTuKy y>Ke 3aTeM YYUTb HaL0, YTO OHAa yM B MOPALAOK NMPUBOLUT»,
— nucan BeMKWIA pyccKuii yueHblit Muxann Bacunbesuy JToMmoHoOCOB. A B 3TOM
COCTOUT OZHA M3 BYX Lieneil 06yyeHns reOMeTpUN Kak COCTaBHO yacTu MaTema-
TUKN B LIKOMie. DTOW LN COOTBETCTBYET [OKasaTeNbHas JIMHWUA npenofaBaHuns
reometpun. Cnefys npefcraBneHHoW paboyeld nporpaMmme, HauyMHas ¢ CeibMOro
Knacca Ha ypokax reoMeTpun obyuvaroLmincs yumTcs NpoBOANTL OKa3aTeslbHble
paccy>keHuns, CTpPOUTb JIOTMYECKME YMO3AK/IOYEHUS, [0Ka3blBaTb WCTUHHbIE
YTBEPXKAEHUSA U CTPOUTb KOHTPMPUMEPBI K JIOXKHbIM, MPOBOAUTL PACCYXAEHNA «OT
MPOTUBHOIO», OT/IMYaTb CBOWCTBA OT MPU3HAKOB, (HOPMY/NMpoBaTb 06paTHble
YTBEPXAEHNSA. YUYEeHUK, OBNaAeBLUNIA NCKYCCTBOM paccyXaaTb, OyAeT NPUMEHNATb
ero n B OKpy>atoLleid )xu3Hn. Kak nucan reomeTp v negaror Mrops ®efoposny
LLlapbIruH, «10AbMY, NOHWMAKLWUMK, YTO TaKOE A0Ka3aTeNbCTBO, TPYAHO U faxe
HEBO3MOXXHO MaHWUMynupoBaTb». I B 3TOM COCTOMT Ba>KHOe BOCNUTATE/IbHOEe 3Ha-
UeHWe N3YYeHWs TeOMEeTPUK, NMPUCYLLLEE MMEHHO OTEYeCTBEHHO MaTeMaTMYEeCKOl
LKosie. BmecTe ¢ TeM aBTOPbI MPOrpaMMbl NMPeAoCTeperarnT YUUTENS OT U3MNLL-
Hero dopmanmama, 0CO6EHHO B OTHOLUEHMM Hayan U OCHOBAHWIA reoMeTpuu.
®paHLy3CKMil MaTeMaTuK XXaH [bejOHHe N0 3TOMY MOBOAY BbiCKasancs Tak: «4to
KacaeTcs JenvnKaTHOW Npobnembl BBELEHNSA «aKCMOM», TO MHE KaXeTcCs, YTO Ha
MepBbIX NMOPax HYy>HO BOOO6LLEe n3beraTb MPOU3HOCMTL camo 3T0 cnoso. C apyroi
)Ke CTOPOHbI, He cnefyeT YNyCcKaTb HU OHOIM BO3MOXHOCTU AaBaTb NPUMEpbI N10-
rMYECKMX 3aKMYeHN, KOTopble Kyaa B 60/bLUel Mepe, YeM uaes akCMoM, SBASA-
IOTCA WCTUHHBLIMA W €4VWHCTBEHHbIMW ABUTaTeNAMN MaTemMaTuyeckoro MbiLlne-
HUS».

BTOpOi1 LeNblo M3yYeHUs reoMeTpum SBASETCA UCNONb30BaHNE eé KaK UH-
CTPYMEHTA NPW PeLLEHNN KaK MaTeMaTUYECKMX, TaK U MPaKTUYeCKNX 3afay, BCTpe-

YatoLLMXCS B peasbHoi XM3HW. OKOHUMBLLMIA KYpC FeOMeTPUM LUKONbHUK JOMKEH
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6bITb B COCTOSAHWM OMpPeAennTb reOMeTPUYECKYIO (Urypy, onucatb C10BamMy AaH-
HbI YepTEX UM PUCYHOK, HaiTU NoLaab 3eMeNlbHOr0 y4yacTka, paccumTarb He-
00X0AMMYIO 4/IMHY ONTOBONOKOHHOIO Kabens unm TpebyemMble pasMepbl rapaxa
AN aBTOMOGUNA. STOMY COOTBETCTBYET BTOPas, BblUUCIUTENBbHAS IMHUS B U3YYe-
HWUW reoMeTpun B LIKOfe. [laHHas npakTUYeckas NMHUS ABNSETCA HE MeHee BaX-
HOIA, yem nepsas. Ewié MnaToH npeanuckiBas, YTobbl «rpaxjaHe MpekpacHoro ro-
poja HW B KOeM Clflydae He OCTaBfs/IM reOMETPUIO, BeAb HEMaNOBaXHO Aaxe Mo-
604HOE e€ NpMMeHeHNe — B BOEHHOM fefe A3, BIPOoYeM, U BO BCEX HayKax — Ans
NyYLlero nux yCBOeHUs: Mbl Beflb 3HaeM, Kakas 6eCKOHeYHas pasHuua CyLecTByeT
MEXJy Ye/I0BEKOM NMPUYACTHLIM K TEOMETPUU U HEMPUYacTHbIM». [115 3TOr0 yuu-
Te/ll0 PeEKOMeHAyeTcs noA6mpaThb 3afadun NpakTUYecKoro xapakrepa 41a paccMar-
pUBaeMbIX TeM, YUUTb [eTell CTPOUTb MaTeMaTUyYeCcKme MOLENN peasibHbIX XKU3-
HEHHbIX CUTYyaLMiA, MPOBOAUTL BbIYMUCIEHUA U OLEHNBATbL 8jeKBATHOCTb NOMYYeH-
Horo pesynbtata. KpaiiHe BaXHO MOAYEpPKMBATL CBS3UM FeOMETPUM C APYrvMu
npegmeTamu, MOTUBMPOBATb MCNONL30BATbL ONpPeAeNneHNs reoMeTpuieckux gpuryp
M NOHATUIA, AeMOHCTPUPOBATL NPUMEHEHME NOMYYEHHbIX YMEHWUIA B IU3MKE 1 TeX-
HUKe. 3T CBA3KN Hambosee APKO BUAHbI B TeMaxX «BekTopbl», «TpUroHomMeTpuye-
CKMe COOTHOLLEHNSA», «MeTof KoopanHaT» U «Teopema MNudaropax.

B 3aknioyeHve CcOWNEMCA Ha BE/IMKOTO MaTemaTuka W acTpoHoMa
WMoraHHa Kennepa, 4Tobbl ewwé pa3 noguyepkHyTb U MeTanpeiMeTHOe, U BOCMUTa-
TeNbHOEe 3HauyeHWe reomeTpun: “Geometria una et aetema est in mente Dei
refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit

imago Dei”l

MECTO YYEBHOIO KYPCA B YYEBEHOM MNAHE
CornacHo y4eGHOMY nnaHy B 7—9 Knaccax u3ydaeTcsi yuyeGHbl Kypc
«FeoMeTpus», KOTOPbI BKHOYAET CNeAyIoL e OCHOBHbIE Pa3eNibl COAePXKaHMS:
«eoMeTpuYecKne QUrypsl U UX CBOICTBA», «/13MepeHne reoMeTpUYecKnX Benu-
UMH», a TaKXKe «[leKapTOBbl KOOPAMHATLI Ha MNIOCKOCTU», «BeKTOpbI», «BUKEHNS
MaocKocTu» U «Mpeobpa3oBaHus NoAoGUs».
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YuebHbIA nnaH npeaycMaTpuBaeT W3yyeHWe reoMeTpun Ha 6a30BOM
YPOBHE, UCX0AS M3 He MeHee 68 yuyeGHbIX 4acoB B y4e6HOM rody, BCEro 3a Tpw

roga obyyeHmss — He meHee 204 yacos.l

1T eoMeTpus eanHa 1 BeuHa, oHa 6ancTaeT B GoXbeM Ayxe. Hallla npuyacTHOCTb
K Heli CY>XXUT OflHAM U3 OCHOBAHWIA, MO KOTOPbIM YeNOBEK A0/MKEH GbITb 06pa3oM BOXbUM

(http://www.astro-cabinet.ru/library/ Kepler/Tab_1 .htm)
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COAEPXAHVE YUYEBHOIO KYPCA (MO FOJAM OBYYE-
HUS)

7 Knacc

HauanbHble NMoHATMA reometpun. Touka, npsmMas, OTPe3oK, Ay4y. Yron.
Buabl yrnos. BepTuKaibHble 1 CMeXHbIe YT/ibl. BuccekTpuca yrna. JlomaHas, MHO-
royrosibHuK. MapanienbHoCTb U NeprneHANKYNAPHOCTb MPAMbIX.

CummeTpryHble hurypbl. OCHOBHbIE CBOCTBA OCEBOI CUMMETPUN. Mpu-
Mepbl CUMMETPUU B OKPY>KatoLLEM MUpe.

OCHOBHbIe NOCTPOEHMUS C NOMOLLBIO LIMPKYNA U NNHEAKN. TpeyronbHUK.
BbicoTa, MeamaHa, 6UCCEeKTpUCa, MX CBOMCTBA.

PaBHOGeApEHHbIN M paBHOCTOPOHHMWIA TPEYrofbHUKN. HepaBeHCTBO Tpe-
YTO/IbHUKa.

CsoiicTBa ¥ Npu3HaKky paBHOGeAPEHHOro TpeyronbHuKa. MNpusHaku pa-
BEHCTBA TPEYr0/IbHNKOB.

CBolicTBa U MPMU3HAKM NapanfiefibHbIX NpsiMbiX. CymMMa yrioB Tpeyrosb-
HVKa. BHeLLHWe yr/ibl TpeyrosbH1Ka.

MpsAMOYronbHbIA TpeyrofbHUK. CBOMNCTBO MefuaHbl NPSMOYTOAbHOIO
TPEYronbHWKa, NPOBEAEHHON K rmnoTeHyse. Mpu3Haku paBeHCTBa MPSMOYTO/ib-
HbIX TPEeYrofbHUKOB. MPAMOYTrONbHbIA TPeyrofbHUK ¢ yrinom B 30°.

HepaBeHCTBa B reOMETPUN: HEpPaBEHCTBO TPEYrofibHWKa, HEPABEHCTBO O
[/IMHe NoMaHoW, Teopema 0 60/blleM yrie 1 60Mblueli CTOPOHe TPeyronbHUKa.
MepneHANKYNAP M HaKNOHHas.

eomeTpnyeckoe MeCTO To4eK. BuccekTpuca yrna u cepefuHHbIA nep-
MeHANKYNAP K OTPe3KY KakK reOMeTpUYecKre MecTa TOYeK.

OKPY>XHOCTb U Kpyr, Xopfa u fuaMeTp, ux cBolicTBa. B3aMmHoe pacno-
NOXeHMe OKPY>KHOCTU 1 NpsMoii. KacaTefibHas 1 cekyLuas K OKpYXXHOCTU. OKpYX-
HOCTb, BMNM1CaHHas B yron. BnucaHHas n onucaHHas OKPY>KHOCTW TPEYroJibHUKa.

8 Knacc

UeTblpEXyronsHWKK. MapannenorpamMm, ero Npu3Haky u cBolcTBa. YacTt-

Hble Cy4yau napainenorpamMmoB (MPSMOYronbHKUK, POMG, KBaApPaT), UX MPU3HaKK
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1 cBoWicTBa. Tpanewus, paBHOOOKas Tpaneuus, eé cBoicTBa U NpusHaku. Mpsmo-
YronbHas Tpanewms.

MeTog yaBoeHNs MefmnaHbl. LieHTpanbHaa cummeTpusa. Teopema ®aneca
1 TeopemMa 0 MPOoMopLMOHA/IbHbLIX OTPe3Kax.

CpefHu1e IMHNKN TPeYrofibHWUKa U Tpaneuuun. LieHTp macc TpeyrofibHuKa.

Mopobue TpeyronbHUKOB, KO3hduumeHT nogobus. MpusHaku nogobus
TPeyronbHWKOB. MpuMeHeHWe Nogo6msA Mpy peLLleHnm NPaKTUYeCcKnX 3ajad.

CsoiicTBa nnoLlafeil reomeTpuyeckux guryp. ®opmynsl 4ns naowaam
TpeyronbHWKa, NapannenorpaMmma, pomba u Tpaneyun. OTHOLEHWe Niowlageii no-
L[O6GHbIX Quryp.

BbluncneHnve naowasein TpeyrofibHUKOB Y MHOTOYTO/IbHUKOB Ha KfieTya-
TOW bymare.

Teopema lMudparopa. MNpumMeHeHne Teopembl Mudaropa Npu peweHun
MPaKTUYecKnx 3aau.

CUHyC, KOCMHYC, TaHTeHC OCTPOrO Yr/a NpPsiMOYrofisHOro TpeyrosibHuKa.
OCHOBHOe TPUrOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKNE (DYHKLUN YT -
nos B 30°, 45° 1 60°.

BrncaHHble 1 LeHTpanbHbIe YIbl, YT MeXAy KacaTeNbHON U XOpaoil.
Yrnbl MeXxgy XopgamMmu U CeKyWwumMu. BnucaHHble ¥ onucaHHble YeTbIPEXYTrofib-
HUKW. B3auMHOe pacnonoxeHue AByX OKpyXHocTeli. KacaHue okpyxxHocTein. O6-
LMe KacaTeNbHble K BYM OKPY>KHOCTAM.

9 knacc

CUHyC, KOCWHYC, TaHreHc yrnos oT 0 4o 180°. OCHOBHOE TPUTOHOMETPU-
Yyeckoe TOXAeCTBO. PopMy bl NPUBELEHNS.

PelieHune TpeyronbHWKOB. Teopema KOCUMHYCOB 1 Teopema CUHYCOB. Pe-
LUEHNe NPaKTUYECKMX 334a4y C UCMOoJb30BAHWEM TEOPEMbl KOCMHYCOB U TEOPEMbI
CUHYCOB.

Mpeob6pasoBaHne nogobus. Mogobre COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema 0 NPou3BefeHUY OTPE3KOB XOPL, TEOPEMbI O NMPOU3BEAEHUM OT-

pe3KoB CEKYLLMX, TeopeMa 0 KBajpaTe KacaTe/lbHOA.
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BekTop, AnviHa (MofyNb) BEKTOpa, COHamnpaBfeHHble BEKTOPbI, MPOTUBO-
MOMOXHO HanpaBfeHHbIE BEKTOPbI, KONIMHEApHOCTb BEKTOPOB, PaBEHCTBO BEKTO-
pOB, onepaLuun Haj BeKTopaMu. PasnoxeHue BeKTOpa Mo [ABYM HEKO/IMHEapHbIM
BekTOpaM. KoopanHaTbl BekTopa. CKansipHoe Npou3BefeHne BEKTOPOB, NpUMeHe-
HUE NS HAXOXKAEHWS A/INH U YT NOB.

LleKapToBbl KOOPAMHATLI HA MAIOCKOCTA. Y PaBHEHUS NMPSMOI U OKPYXXHO-
CTM B KOOpAMHATaX, NepeceyeHne OKpYXHOCTeW M NpsMbIX. MeToZ KOOpAMHaT U
ero NnpuUMeHeHMe.

MpaBubHblE MHOTOYTOMBHUKNA. [IMHA OKPY>XHOCTW. [pafgycHas v pagu-
aHHas Mepayrna, BblUMCNEHWe AUH AYT OKPY)XHOCTeNA. Maowaas Kpyra, cektopa,
CermeHTa.

[BUXEHUs NNOCKOCTU N BHYTPEHHWE CUMMETPUK (huryp (3neMeHTapHble

npeacTaBneHus). MapannensHolii nepeHoc. MoBOpOT.

106



NMAAHWPYEMbBIE NMPEAMETHbLIE PE3Y/IbTATbl OCBOE-
HVUA PABOYEW MPOTPAMMDbBI KYPCA (MO TrOAAM OBYYEHUA)

OcBoeHMe y4ebHOro Kypca «feomeTpusi» Ha ypoBHe OCHOBHOIO 06LLEro
06pa3oBaHusi 4OMKHO 06ecneunBaTb AOCTMXKEHME ClegyroLWnX NpeaMeTHbIX 06-
pa3oBaTe/bHbIX Pe3ybTaToB:

7 Knacc

— Pacno3HaBaTb M3y4eHHble reomMeTpuyeckue Qurypbl, onpege-
NATb MX B3aMMHOE PacnofioXeHue, M306paxarb reoMeTpuyeckme (urypbl; Bbl-
MOMHATb YepTeXM MO YCNOBUIO 3afaun. VI3mepsiTb NMHeHbIe U YINOBbIE BENU-
YMHbI. PellaTb 3a4aym Ha BblYMCNEHWE A/IMH OTPE3KOB U BETMYWH YT /IOB.

— [enatb rpy6yto OLUEHKY JIMHEMHbIX W YTN0BbIX BEMYUNH NPeS-
METOB B peasibHOM XW3HWU, pa3mMepoB NPUPOAHbIX 06bLEKTOB. Pasnnyatb pasmepsl
3TUX 06BLEKTOB MO MOPSAAKY BENNYMHBI.

— CTpOouUTb YepTeXn K reOMeTPUYECKM 3agadam.

— Monb3oBaTbCs MPU3HAKaMW paBeHCTBA TPEYrofibHWKOB, WC-
no/b30BaTb MPU3HAKM N CBOMCTBA paBHOGEAPEHHbLIX TPEYrONbHUKOB MpU peLue-
HWK 3agad.

— MpoBoAMTL NIOTMYECKNE PACCYXAEHMA C UCMOMb30BaHNEM Feo-
METPMYECKMX TEOPEM.

— Monb3oBaTbCs MPU3HAKaMW paBeHCTBa MPSIMOYTO/bHbIX Tpe-
YrO/IbHWKOB, CBOMCTBOM MeAMaHbl, NPOBeAEHHON K TMMOTEHY3€e NPAMOYrO0/IbHOro
TPeyrofbH1Ka, B PELLEHNN TEOMETPUYECKNX 3a4au.

— OnpegensTb NapannensHOCTb NPAMbIX C MOMOLLBHO YI/10B, KO-
Topble 06pasyeT ¢ HAMM cekyLwasd. OnpeaenaTb NapanienbHOCTb NPSMbIX C MOMO-
b0 paBeHCTBa paccTOAHWI OT TOYEK OAHON NPAMOI 40 TOYeK APYroi NpsiMoiA.

— Pewartb 3agaun Ha kneTyaton bymare.

— MpoBOAWTL BbIYUCNEHUA U HAXOAUTb YMCIOBbIE N BYKBEHHbIE
3HAYeHMS Yr0B B reOMETPUYECKUX 3afayax C MCMOMb30BaHWEM CYMMbl YT/0B
TPEYroNbHMKOB U MHOMOYrofibHNKOB, CBOWCTB YI/N10B, 06pa3oBaHHbIX MpK nepe-

CeYeHnn AByX napaniefibHbIX NMPAMbIX CEKyLLI'E‘VI. Pelwlats npakTnyeckune 3agaymu
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Ha HaXoXaeHune yrrios.

— B}'Ia,q(%Tb MOHATMEM TEOMETPUYECKOIo MecCTa TOYeK. YMeTb
onpefensTb GUCCEKTPUCY Yrna WU CepefUHHBIA NepneHAMKYNsap K OTPe3Ky Kak
reoMeTpnyeckme Mecta TO4eK.

— dopmynnposaTb ONpeaeneHns OKPY>KHOCTU U Kpyra, XOpAbl U
AnameTpa OKPY>XXHOCTU, N0J/1b30BaTbCA UX CBOWCTBaMU. YMeTb MPUMEHATb 3TN
CBOICTBA NPW PeLIeHnn 3agay.

— Bﬂa,ﬂ,ETb NMOHATMEM OMUCAHHOI OKOO TPEyroJyibHMKa OKpy>HO-
CTW, YMeTb HaxoanTb eé LeHTp. Monb30BaThCs (hakTaMm 0 TOM, YTO BUCCEKTPUCHI
YIrnoB TpeyrosibHMUKa nepecekaroTCqa B O,CI,HOVI TOYKE, N O TOM, YTO CepeaunHHbIE
nepneHanKynsapbl K CTOPOHaM TpeyrosibHMKa nepecekaroTCA B O,CI,HOVI TOUKe.

— B}'Ia,q(%Tb NMOHATUEM KacaTeNbHOM’ K OKPY>XXHOCTW, N0/b30BaTbCA
TEOPEMOI O MepneHAMKYIAPHOCTW KacaTeNbHOM W paguyca, NPOBeAEHHOr0 K
TOYKe KaCaHud.

— [Tonb3oBaTbCs HpOCTeﬁMMMM reoMeTpnyeCKMMn HepaBeH-
CTBaMW, NOHNUMATb UX ﬂpaKTMLIECKMVI CMbICA.

— I_IpOBO,qI/ITb OCHOBHblE TEOMETPUYECKME TMOCTPOEHNA C NMOMO-
Wb LUPKYNSA U NUHERKK.

8 Knacc

— Pacrno3HaBaTbOCHOBHbIE BI/IAbILIETpréxyFOI'IbHVIKOB, nx ane-
MEHTbI, MO0JIb30BaTbCA UX CBOWCTBaMU npn peweHnn reoMeTpnyecKmnx s3aad.

— I_IpVIMBHFITb CBOIiCTBA TOUYKM nepecevyeHna meanaH TpPeyrosib-
HMKa (LeHTpa Macc) B peLueHnn 3agad.

— BnafeTb NOHATMEM CpeAHElN NMHMM TPeYTrofibHMKa W Tpaneuum,
NMPUMEHATb UX CBOWCTBA npn peweHnn reoMeTpnyecknx 3agad. [Tonb3oBaTbCs
Teopemoil daneca 1 TeOPeEMOW 0 NPOMOPLMOHANbHBIX OTPe3Kax, NPUMEHSATb UX
ANA pelweHna NPpakTUYeCcKnx 3agad.

— MpUMEHATLNPU3HAKMNOA06MA  TPEYrofbHUKOB BPELLUEHUU

reoOMeTpnYeCcKnx 3agad.
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— Monb3oBaTbes TeOPeMOii Mudaropa 415 peLLleHns reoMmeTpuye-
CKMX M NPaKTUYeCcKnX 3aga4y. CTponNTb MaTeMaTUUeCKY MOAENb B MPaKTUYECKUX
3alayax, caMoCTOATENIbHO AenaTb YepPTEX U HAX0AUTb COOTBETCTBYHIOLLME ANMHBI.

— BnafeTb MOHATUAMM CMHYCa, KOCKMHYCA WM TaHreHca OCTporo
yrna npsaMoyrosibHoro TpeyrofibH1Ka. Nonb30BaTbCA 3TUMKU NOHATUAMMW ANS pe-
LUEHMS MPaKTUYECKNX 3afau.

— BbluncnsTb (pas3nuuHbiMm cnocobamu) naowass TpeyronbHMKa
M NAOWAaAM MHOFOYronbHbIX uryp (Monb3ysch, rae Heo6XoauMo, KanbKynaTo-
pom). MpPUMEHNTb NOMYYEHHbIE YMEHUS B MPaKTUYECKMX 3afavax.

— Bnagetb MOHATMAMU BMWUCAHHOIO W LEHTPaANbHOrO yrna, uc-
Mo/b30BaTb TEOPEMbI O BMUCAHHBIX YIaX, Yriax Mexay Xopaamu (CeKyLmumm) u
yrne Mexay KacaTefbHON 1 XOpAO0W Npu peLleHUn reoOMeTpUYecKnX 3agau.

— BnafeTb MOHATMEM OMUCAHHOTO YeTbIPEXYro/bHUKaA, MpUMe-
HSATb CBOWCTBA ONMUCAHHOTO YeTbIPEXYrO/bHMKA NPY PeLleHnm 3aay.

— MpUMeHATbL MOMyYeHHbIe 3HAHWA Ha MPaKTUKe — CTPOUTb Ma-
TeMaTUyeckue MOLeNn 414 3afay peanbHOW XU3HW 1 MPOBOAMTL COOTBETCTBYHO-
Lye BbIYUCNEHNS C NPUMEHEHMEM MOA06MS U TPUTOHOMETPUU (MONb3YSChb, rae
Heo6X0AMMO, KanbKynsTOpoMm).

9 Knacc

— 3HaTb TPUTOHOMETPUYECKMNE (YHKLMU OCTPbIX YIN0B, Haxo-
OUTb C NX MOMOLLbIO PasfiMuHble 3/1eMEHTbI NPSAMOYTO/IbHOr0 TPeYronbHMKa («pe-
LUeHNE MPSMOYTOMbHbIX TPEYrobHMKOB»). HaxoanTb (C MOMOLLbIO KanbKy/s-
TOpa) ANMHbI W YIAbl 415 HETaBNNYHBIX 3HAYEHWA.

— Monb3oBatbes hOpMynamMu NMPUBEAEHNUS U OCHOBHBIM TPUTOHO-
MeTPUYECKUM TOX/AECTBOM /151 HAXOXAEHWNS COOTHOLLEHUIA MeXay TPUroHOMET-
pPUYECKNMUW BEIMYMHAMM.

— Mcnonb3oBaTh TEOPEMbl CUHYCOB 1 KOCMHYCOB /19 HaxXoxXfe-
HWS Pa3IMYHbIX 3/1EMEHTOB TPEYTO/IbHUKA («PELLIEHME TPeyrosbHUKOB»), NpUMe-

HATb UX NPW peleHnn TeOMETPUYECKUX 3aad.
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— BnageTb NOHATUAMM Npeo6pa3oBaHus Nogo6us, COOTBETCTBEH-
HbIX 3/EMEHTOB MOA06HLIX (uryp. MonbL30BaThCs CBOMCTBaMM NOAOGUS NPOU3-
BO/MIbHbLIX (UTYP, YMETb BbIUMCNATL ANNHBI Y HAXOAUTb YT bl Y MOA06HbLIX QUIYp.
MpUMeHATL CBOKCTBA MOA06MS B MPAKTUUECKUX 3afadax. Y MeTb NPUBOAUTD MPU-
Mepbl MOAOGHBLIX UIYP B OKPYXKatoLL,eM Mipe.

— Monb30BaTbCS TEOPEMAMIM O MPOM3BEAEHUN OTPE3KOB XOpA, O
Mpon3BeieHNI OTPE3KOB CEKYLLMX, O KBajpaTe KacaTenbHOM.

— Monb3oBaTbCs BEKTOPaMM, MOHUMATb WX FEOMETPUYECKUid 1
(DU3MYECKNIA CMBICT, MPUMEHATL UX B PELLEHUM FeOMETPUUYECKUX U DU3NYECKUX
3afad. MpPUMeHATL CKanspHoe NPOoM3BeAeHNEe BEKTOPOB AN HAXOXAEHWS ANMH 1
YFNoB.

— Monb30BaTbC METOAOM KOOPAMHAT Ha MA0CKOCTW, NMPUMEHST
€ro B PeLIeHNN reoMeTPMYECKUX U MPaKTUUECKMX 3aad.

— BnageTb NOHATUAMU MPaBUILHOTO MHOFOYTO/fbHUKA, [AMMWHbI
OKPYXXHOCTW, A/INHbI JYTW OKPYXXHOCTU U pafuaHHO Mepbl Yria, yMeTb BblUKC-
NATb NNOWaAb Kpyra n ero yacTteil. MpUMeHsTb NOMyYeHHbIE YMEHUS B MPaKTH-
UeCKMX 3adadax.

— HaxofuTb ocu (UM LEHTPbI) CUMMETPUN QUIYP, NMPUMEHATL
OBVDKEHUS TIOCKOCTMW B MPOCTEMLLMX CyyYasX.

— MPUMEHATL NOMYYEHHbIE 3HaHWA Ha MPaKTUKE — CTPOUTb Ma-
TeMaTMyeckume MOAENMN AN 3afia4 peasibHOM XXN3HWU U NMPOBOAMTL COOTBETCTBY!HO-
LLMe BIYMCNIEHUS C MPUMEHEHMEM NOA0GUS U TPUTOHOMETPUYECKUX (hYHKLIWIA

(nonb3ysch, rae HeobXoANMO, KanbKynSTOPOM).
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TEMATWYECKOE NTAHNPOBAHVE YYEEHOI O
KYPCA (N0 rogAM OBYYEHNA)

7 Knacc (He mMeHee 68 u)

Has3BaHue pasgena
(Tembl) Kypca
(uncno vacos

MpocTeiiwne reoMmeTpu-
yeckue Urypsl u nx
cBolicTBa. Mi3amepeHue
reoMeTpUYeCcKNX BENUYNH

(14 v)

OCHOBHOE cofepXKaHue

MpocTeiilune reoMeTpuyeckne 06bEKTbI: TOUKM, Nps-
Mbl€, ly4m 1 Yrbl, MHOTOYTObHUK, TOMaHas.
CMeXHble 1 BepTuKa/bHble yribl. Pa6oTa ¢ NpocTeit-
LMK YepTexamu. 13mepeHune NTMHENRHbIX 1 YT0BbIX
BE/IMUMH, BbIYNCNIEHME OTPE3KOB 1 YI/I0B.

MepuMeTp 1 Nnowiaas GUryp, COCTaBNeHHbIX U3 Nps-

MOYro/lbHUKOB

111

OCHOBHbIE BU/bl AeATENLHOCTYU 06yYato-

wmxcs

®OopMYNUPOBaTh OCHOBHbIE MOHATUS 1
onpegenexus.

Pacno3HaBaTb M3y4eHHble reoMmeTpuye-
CKMe (uUrypbl, onpeaensaTe UX B3aMMHoe
pacnonoXeHue, BbIMOMHATL YepPTEX MO
YCNOBMIO 3a7auMm.

MpoBOAMTL NPOCTeiLne NOCTPOEHUS C
MOMOLLbIO LMPKYAS N NNHEAKN.
N3mepsaTb NMHEHbIE 1 YT0BbIE BENN-
UMHbI TEOMETPUYECKUX U NPAKTUYECKNX

00BLEKTOB.



TpeyronbHUKN (22 4)

MoHATME O PaBHLIX TPEYToNbHUKAX U MepBUYHbIe
npeacTaBNeHns 0 PaBHbIX (KOHTPYIHTHbIX) (Urypax.
Tpu Npu3HaKa paBeHCTBa TPEYroNbHNKOB.

MpU3HaKN paBeHCTBA MPAMOYTO/bHbIX TPEYro/bHM-
KoB. CBOWCTBO MefjMaHbl NPSMOYTO/bHOTO TPEYro/b-

HUKa.
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OnpefensaTb «Ha rnas» pasMepbl peasb-
HbIX 06bEKTOB, MPOBOAUTL rPybyH0
OLLEHKY UX pa3mMepoB.

PewaTb 3aaun Ha BbIYUCNEHNE [/IMH
0TPE3KOB U BEIMUYUH YT/OB.

PewaTb 3aauun Ha B3aMMHOE pacnoso-
YKeHUNe reoMeTpUYecKnx uryp.
MpoBOANTL KNaccumMKaLuio yrnos, Bbl-
YNCNATb NIMHENHbIE U YTNOBbLIE BENU-
UMHbI, NPOBOANTL HEOBXOAUMbIE OKa-
3aTe/lbHble PaCCYXAEHNS.

3HAKOMUTLCS C UCTOPUEN pasBUTuUS
reomMeTpun

PacnosHaBaTb nNapbl paBHbIX Tpe-
YrONbHUKOB Ha rFOTOBbIX 4YepTexax (c
yKasaHueM Npu3HaKoB).

BbIBOAMTL CNeACTBMS (PaBEHCTB COOT-
BETCTBYIOLLMX 3/1EMEHTOB) U3 PaBEHCTB

TPEYro/ibHNKOB.



PaBHO6GeApeHHbIE 1 PaBHOCTOPOHHMWE TPEYroNbHUKM.
MpusHakn ¥ cBoiicTBa paBHOGELPEHHOrO TPEYrosb-
HUKa.

MpoTuB 60NbLUE CTOPOHbI TPEYTrONbHUKA NEXUT 60/1b-
Wit yron. MpocTeiiline HepaBeHCTBA B FreOMETPUN.
HepaBeHCTBO TpeyrofibHWKa. HepaBeHCTBO IOMaHOM.
MpAMOYronbHbIA TPeyronbHWK ¢ yranom B 30°.

[NepBble NOHATUA O AOKa3aTeIbCTBaX B FEOMETPUM
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®opmMynupoBaTh OnpeaeneHus: ocT-
POYrofbHOro, TYNoyroibHOro, MnpsMo-
YroNbHOro, pPaBHO6GeAPeHHOro, PaBHO-
CTOPOHHEro TPEYrofibHUKOB; 6uccek-
TPUChI, BbICOTbI, MeAWaHbl TPEYrofb-
HUKa; CepefMHHOro nepneHAnKynspa
0Tpe3Ka; NepuMeTpa TPeyroNbHIKa.
®opmMynupoBaTb CBOWCTBA W Mpu-
3HaKy paBHOGEAPEHHOro  TPeyrofb-
HUKA.

CTpOWTb YepTexu, pellaTs 3a4aum ¢
MOMOLLLI0 HAXOXAEHUs pPaBHbIX Tpe-
YFO/bHUKOB.

MpuUMeHATb NPU3HAKW PaBEHCTBA Nps-
MOYFO/bHbIX TPEYroNbHWKOB B 3aja-
yax.

Mcnonb3oBaTh LW(POBbIE pPecypehl
ANs WCcnefoBaHWs CBOICTB M3yuae-

MbIX (uryp.



3HaKOMUTbLCA C I/ICTOpI/IeI?I pas3BuTnA reo-

MeTpum
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HasBaHue pas-
fnena (Tembl)
Kypca (4nMcno yacos)
MapannenbHble Nps-

Mble, CyMMa Yrnos

TpeyronbHuka (14 u)

OCHoBHOE cofiepXKaHue

MapannensHble NPsiMble, X CBOICTBA, Ms-
Thlll mocTynaT EBknmpa. HakpecT nexa-
Li1e, COOTBETCTBEHHbIE U OfHOCTOPOHHME
yrnbl (06pa3oBaHHble MpU NepeceveHUn
napannesnbHbIX NPSMbIX CEKYLLeA).
Mpr3HaK NapannenbHOCTW NPSAMBIX Yepes
PaBeHCTBO PACCTOSAHWIA OT TOYeK OAHOM
nNpsMoli 10 BTOPO NpsMOIA.

CyMma YrnoB TpeyrosbHUKa W MHOro-
YronbHUKa.

BHeLLHMe YT bl TPeyronbHUKa
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MpopgonxkeHne

OCHOBHbIe BUAbI AEATENBHOCTU

obyuvatoumxcs

®opMynupoBaTh MOHATUE NapanneNbHbIX NPAMbIX,
HaxoMTb MPaKTUUYECKME NPUMEPBI.

M3yuaTb CBOICTBA Yrnos, 06pasoBaHHbIX Npy nepeceye-
HUW NapannenbHbIX NPSAMbIX CeKylleid. MpoBoanTL AOKa-
3aTeNbCTBa NapanieNbHOCTH ABYX NPAMbIX C MOMOLLbIO YT-
noB, 06pa3oBaHHbIX MPU NepecedeHnr 3TUX NpaMbIX Tpe-
Tbeii NpAMOii. BblUNCNATL CyMMY YI/I0B TPeyronbHUKa
MHOFOYroNbHYKA.

Haxo4uTb UNCNOBbIE U 6YKBEHHbIE 3HAYEHWS YT/IOB B reo-
METPMUECKMX 3afja4ax C UCMOob30BaHMEM TEOPEM O CyMMe
YI0B TPeYrofibHMKa 1 MHOTOYTONIbHMKA.

3HaKOMUTbLCA C VICTOpVIeI‘/‘I Pas3BuUTNA reoMeTpunin



OKpYXHOCTb

N Kpyr.
FeomeTpuyeckue no-
cTpoeHus

(14 v)

OKpPYXHOCTb, XOpAbl W AuWaMeTpbl, WUX
cBoiicTBa. KacatenbHasi K OKPY>XHOCTH.
OKpPYXHOCTb, BMUCaHHaaA B yron. MoHaTue
o 'MT, npumeHeHune B 3afiayax. buccek-
Tpuca u cepeMHHbIA NepneHANKYNap Kak
reomeTpuyeckne MecTta Touek.
OKpPYXHOCTb, OMMCaHHas OKoONo Tpe-
yronbHmMka. BnucaHHas B TpeyronbHUK
OKPYXHOCTb.

npOCTeﬁLLIMe 3afiayn Ha NnocTpoeHne
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dopmynmpoBaTb OMpefesieHUS: OKPYXHOCTW, XOpAbl,
amameTpa M KacaTenbHOW K oKpyxHocTu. WM3yyaTb ux
cBOiicTBa, Npu3Haku, CTPOUTb uepTexu. Mccnefosatb, B
TOM 4Yucne UCNOMb3Yst LNKDPOBbIE PECYPChI: OKPYXKHOCTb,
BMUCAHHYIO B YIO/; LLEHTP OKPYXHOCTU, BNIUCAHHOI B yron;
paBeHCTBO OTPE3KOB KacaTe/bHbIX.

Mcnonb3oBaTtb MeTo4 TMT ans fokasaTenbcTBa TEOPEM O
nepeceyeHNn GUCCEKTPUC YINOB TPEYrofbHUKA U CEPeaUH-
HbIX NePNeHANKYNAPOB K CTOPOHAM TPeyrofbHUKa ¢ NOMO-
weio TMT. OBnagesaTb NOHATUSAMM BNUCAHHOW U ONK-
CaHHOW OKPYXHOCTel TpeyronbHuka, HAXOAUTb LEeHTPbI
3TUX OKPYXHOCTEN.

PelwiaTb ocHoBHble 3a4a4M Ha NOCTPOEHME: yrna, paBHOro
[aHHOMY; CepeiMHHOrO NepneHANKynspa faHHOTO O0Tpe3Ka;
npsmMoit, Nnpoxoasileil yepes AaHHY TOUKY U NepneHAnKY-
NAPHOI AaHHON NpAMOI; 6UCCEKTPUCHI AAHHOTO Yyrna; Tpe-
YrONbHWKOB MO PasUYHbIM 3IEMEHTaM.

3HAKOMUTBLCA C UCTOPUEN pa3BUTUA reoMeTpum



MoBsTopeHue, 0606LLe- MoBTopeHUe N 0606LLEHNE OCHOBHbIX MO- PewaTb 3a/ja4M Ha NOBTOPEHWE, UNMHOCTPUPYIOLLME CBA3N
HWe 3HaHWi HATUI M MeTOLOB Kypca 7 K/acca MEXZY pasMUHbIMMK YacTAMM Kypca

(4 4)
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8 Knacc (He MeHee 68 u)

HasBaHue pas-
fena (Tembl)
Kypca (4ncno yacoB)
YeTblpéxyronbHunku (12

4)

OCHOBHOE cofiepXKaHue

Mapannenorpamm, ero nNpu3Haku u CBOW-
cTBa. YacTHble cnyvau napannenorpam-
MOB (NPSMOYronbHWK, pOM6, KBaapaT), nx
npu3Hakn u ceoictea. Tpaneyms. Pas-
HO60Kas N NPAMOYrO/bHAas Tpaneuuu.

YnBoeHvne MefuvaHbl. LleHTpanbHas cum-

mMeTpus
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OCHOBHble BUAbl feATENbHOCTHU

obyuvatoumxcs

N306paxaTb M HaXOAWTb Ha YepTexax YeTblpEXyronb-
HUKMN pa3HbIX BUAOB 1 UX 3NEMEHTbI.

dopmynupoBaTh ONpeAeneHnNsa: napannenorpamMmma, nps-
MOYro/fibHUKa, poM6a, KBajpaTta, Tpaneuuu, paBHOGOKOIA
Tpaneuum, NpsMoyronbLHoi Tpaneumn. [okasslBaTb U UC-
noNfb30BaTb MPU pelleHUn 3afay NpU3Haku U CBOICTBa:
napannenorpaMma, npsMoOyrosbHUKa, pom6a, KBajpara,
Tpanewum, paBHOG0KOI Tpanewum, NpsMOyro/bHONR Tpane-
(7

MpUMeHATb MeTOA YABOEHUS MeAMaHbl TPEYTo/IbHUKA.
Mcnonb3oBaTb LW(POBbIE pecypcbl AN MUCCNeA0BaHUs
CBOWCTB M3y4aeMbIX Uryp.

3HaKOMUTbLCA C VICTOpVIeI‘/‘I Pa3BUTNA reoMeTpunin



Teopema daneca u
Teopema 0 nponop-
LMOHa/NbHbIX OT-

peskax, NofobHble

TpeyronbHuku (15

4)

Teopema ®aneca v Teopema 0 nponopuu-
OHa/IbHbIX OTpe3Kax.

CpegHaa nuHuA TpeyronbHuka. Tpane-
una, eé cpefHaa NUHUA.
MponopuynoHanbHblie OTPe3Ku, MocTpoe-
HWe 4eTBEPTOro NPONOPLUOHANbLHOrO OT-
peska.

CBoliCcTBa LLleHTPa Macc B TPEYronbHUKe.
Mopo6Hble TpeyronbHMKN. Tpu npusHaka
nofobuma TpeyronbHWKoB. lMpakTuyeckoe

npumeHeHune
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[MpoBOANTL MOCTPOEHUSA C NOMOLYbIO LUPKYNS N NNHERKN
c ucnonb3oBaHWe TeopeMbl Paneca u Teopembl 0 Nponop-
LLMOHaNbHbIX O0Tpe3kax, CTPOUTb 4YeTBEPTLIA nponopyuo-
HanbHbI 0TPe30K.

MpoBOAUTL [0Ka3aTe/NbCTBO TOro, 4TO0 MeAuaHbl Tpe-
YronbHUKa nepecekawTcs B OAHON TOYKe, U HAxXOAUTb
CBSA3b C LEHTPOM Macc, HaX04MUTb OTHOLWEeHME, B KOTOPOM
MeAuaHbl AeNsATCA TOYKOW UX NepeceyeHus.

HaxoanTb nofo6Hble TPeyrosbHWKN Ha TOTOBbLIX YepTexax
C yKasaHWeM COOTBETCTBYIO L MX NPU3HAKOB NOAOGUSA.
Pewatb 3afayn Ha nogo6GHble TPEYrONbHUKNA C MOMOLLbHO
CaMOCTOATENbHOTO NMOCTPOEHMUS YepTexel U HaxoXeHus
NOAOGHbLIX TPEYFONbHUKOB.

[MpoBOAUTL AOKA3aTe/IbCTBA C UCMONb30BAHMEM NPU3HA-
KOB nogobus.

JloKa3blBaTb Tpu Npu3Haka Nnofo6us TpeyronbHUKOB.
[MPUMEHATb NonyyYeHHbIe 3HAHWUA NPY PeLIEHUN TeOMETPY-
YeCKMX M NpakTUUeCKMX 3afau.

3HaKOMUTBLCS C UCTOPWEN pa3snTna reomeTpum



Mnowanb.
HaxoxpaeHwve
nnowiagen Tpe-
YrofibHUKOB

1N MHOTOYTOMbHbIX
turyp. Mnowaan no-
[06HbIX duryp (14 u)

MoHATKe 06 06 el Teopuu Nnowagn.
®opmynbl ANs naowagum TpeyronbHuUKa,
napannenorpamma. OTHOWeHWe nnoLa-
el TpeyronbHUKOB C 06 MM OCHOBaHWEM
Nnun o6 ei BbICOTOI.

BbluncneHune nnouwiageit CNOXHbIX GuUryp
yepes pasbueHune Ha YacTu U JOCTPOEHMUE.
Mnowaan uryp Ha knetyaToi Gymare.
Mnowaan nofo6HbIX GuUryp. BeluncneHue
nnowiafeii. 3agaym ¢ NpakTUUYECKUM CO-
fepxaHuem. PeleHue 3agay ¢ MOMOLLbIO

MeTofa BCNOMOraTenbHOW nnowagu
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OBnafeBaTb NEPBUYHBLIMY NPeACTaB/IEHUAMM 06 06L el
Teopuu naowagn (Mepsl), POPMyIMpoOBaTh cBOIiCTBa NNO-
Wwann, BoIACHATb UX HAFNALHbLIA CMbICA.

BbIBOAUTbL ¢dopmynbl nnowagn napannenorpamMmma, Tpe-
YrofbHUKa, Tpaneumn u3 hopmybl naouiagm npsmMoyronb-
HuKa (kBagpara).

BbIBOAUTL hopMy bl nnowagv BoINYKAOr0 YeTblPEXYTOb-
HUKa 4Yepe3 AmaroHanu u yron mexgy Humu. Haxogutb
nnowann Gpuryp, m306pakEHHbIX Ha kneTyatoii 6ymare, UC-
Mosb30BaTh pa3bueHne Ha YacTU U LOCTPOEHME.
Pas6bupaTb NpPUMepbl MCNONb30BaHWsS BCMNOMOTaTeNbHOI
nnowagn AN peleHns reoMeTpUYeCcKMX 3afad.

HaxoauTb nnowagm nofo6HbIX puryp. Belumcnatb nno-
Wafn pasnMUyHbIX MHOTOYTONbHbIX QUryp.

Pewatb 3afayn Ha nnouwajb ¢ NpPaKkTUYEeCKUM copepxa-

Hnem



Teopema Mudaropa u
Havyana TPUTOHOMET-
pun

(10 u)

Teopema Mudaropa, eé foKa3aTeNbCTBO W
npumeHeHune. O6paTHaa Teopema Muda-
ropa.

OnpepenexHune TPUTOHOMETPUYECKUX
(DYHKLWIA OCTPOro yrna, TPUroHoMeTpuye-
CKMWe COOTHOLWEHUA B MNPAMOYFOAbHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPU-
yeckoe ToxaecTB0o. COOTHOLWEHNA MeXAY
CTOPOHAMU B NMPAMOYTOfibHbIX TPeyronb-

HUKax c yrnamm B 45° n 45°; 30° n 60°
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Joka3sblBaTb Teopemy Mudaropa, NCNOMb30BATb eé B nNpak-
TUYeCKUX BbluncneHnsax. POPMynmMpoBaThb onpegeneHmns
TPUTOHOMETPUYECKMX PYHKLMI ocTporo yrna, MPOBEPATb
X KOPPEKTHOCTb.

BbIBOAUTbL TpUroHomeTpuyecke COOTHOW EHUSA B NPAMO-
YronbHOM TpeyronabHukKe.

MccnefoBaTb COOTHOWEHUSA MeXAy CTOPOHaMM B NPSMO-
YroflbHbIX TPeyrosbHMUKax ¢ yrnamu B 45° n 45°; 30° n 60°.
Mcnonb3oBaTb hopMynbl NpuBefeHUs N OCHOBHOE TPUTOHO-
MeTpnUyeckoe TOX/AECTBO 415 HAX0X/AEHNS COOTHOLLIEHWA
MeXAy TPUTOHOMETPUYECKMMU YHKLMUAMN PasNNUHbIX OCT-
pbIX YT10B.

MPUMeHATb nonyyYeHHble 3HAHUSA U YMEHUSA NPU PeLeHnn
npakTU4yecknx 3agfav.

3HAKOMUTBLCS C UCTOPWMEN pa3snTna reomeTpum



Y bl B OKPY)XXHOCTH.
BnucaHHble N ONncaH-
Hble YeTbIPeXyrob-
HUKM.

KacaTenbHble K OKPYX-
HOCTH.

KacaHue oKpy>HocTeii

(13 v)

MoBTOpeHMe, 0606LLe-
HUe 3HaHW

(4 1)

BrincaHHble U LeHTpasbHble YIbl, Yyron
MeX Ay KacaTe/lbHOW U XOpAOMA.

Yrnbl MeXAY XOpAaMu U CEKYLLUMU.
BrincaHHble N ONUCaHHble YeTbIPEXYTO/b-
HWKM, UX NPU3HaKK 1 cBolicTBa. MpuMeHe-
HWe 3TUX CBOIWCTB NPU PeLLEHNN FeoMeTpm-
YEeCKMX 3ajau.

B3anMHOe pacnonoXxeHune ABYX OKPYXHO-

cTell. KacaHune oKpy>XHOCTelh

[MoBTOpeHMEe OCHOBHbIX NOHATUI 1N MEeTOoA0B

KypcoB 7 1 8 knaccoB, 06006LLeHMe 3HaHWIA
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®opmynnpoBaTb OCHOBHbIE OMNpPeAeneHNs], CBA3aHHbIe C yr-
namu B Kpyre (BMUCaHHbIW Yron, LeHTpabHbIA yron).
HaxoAnTb BNWCaHHbIe YI/bl, ONUPAIOLLMECS HA OLHY AyTY,
BbIYMCAATH YI/bl C MOMOLLbH TEOPEMbI O BMUCAHHBIX YI-
Nax, TeOpeMbl 0 BMMCAHHOM YeTPEXYTO/IbHUKE, TEOPEMbI O
LIeHTpanbHOM Yr/ie.

WccnepoBaTh, B TOM YKC/E C MOMOLLbIO LM(POBbIX pecyp-
COB, BMMCAHHbIE N OMUCAHHbIE YETLIPEXYTONbHUKMN, BbIBO-
OUTb NX CBOWCTBA U MPU3HAKM.

Mcnonb3oBaTb 3TU CBOMCTBA M NPU3HAKMW NPU PELLIEHNN 3a-
fau

PewaTb 3afa4m Ha MOBTOPEHME, UNNOCTPUPYLLNE CBA3N

MEXAY PasMUHbIMM 4acTAMM Kypca



9 knacc (He MeHee 68 v)

Ha3gaHue pas- OCHOBHbI€ BUAbI AEATENLHOCTN 06YyUatoLLUXCs

Aena (Tembl) OCHOBHOE cofiepXKaHue

Kypca (4ncno va-

coB)
TpuroHomeTpus. OnpegeneHne TPUrOHOMETPUYECKUX PYHKUMIA D opMynnpoBaTb onpefeneHns TPUrOHOMETPUYECKUX
TeopeMbl KOCMHYCOB U yrnos ot 0° go 180°. DYHKUNA TYNbIX U NPSAMbIX YT0B.
CUHYCOB. KocuHyc 1 cuHyc npsaMoro u Tynoro yrna. BbIBOANTbL TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C pa-
PeweHne TpeyronbHmu- TeopeMma KocuHycoB. (O606LLEHHas) TeopeMa  AMYCOM OMUCAHHOW OKPY>KHOCTHN).
KOB CUHYCOB (C paanycom ONm1caHHOW OKPYXXHO- PewaTb TpeyronbHMKM.
(16 u) CTN). HaxoxjeHve AAVH CTOPOH M BeIMUMHbI  PellaTb NpakTMYeckue 3ajayn, CBOAALLMECS K HAXOXe-

YFNOB TPEYroNbHIKOB. HUIO PA3NINYHbIX 3IEMEHTOB TPEYro/bHUKA
dopmyna nnowaan TpeyronbH1Ka yepes se

CTOPOHbI 1 Yo Mexay HUMuK. dopmyna nno-

LI YEThIPEXYTONbHIKA YEepe3 ero Auaro-

HaNM 1 Yron Mexay HUMK.

MpakTuuyeckoe NpUMeHeH e A0Ka3aHHbIX Teo-

pem
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Mpeo6pa3oBaHue nNogo-
6us. MeTpuueckue co-
OTHOLWEHUS B OKPYXXHO-
cTu

(10 v)

BekTopbl (12 u)

MoHsATME 0 Npeo6pa3oBaHnmM NoAo6US.
COOTBETCTBEHHbIE 3/1EMEHTbI MOAO6HbLIX (hiA-
ryp.

Teopema 0 NPOU3BEAEHNN OTPE3KOB XOPA,
Teopema 0 NPou3BeAEHNI OTPE3KOB CEKYLLMNX,
Teopema 0 KBaapaTe KacaTenbHoi. MpumeHe-

HWNE B pelleHnn reomeTpnuyeckux sagad

OnpefeneHne BEKTOPOB, CNOXeEHWe W pas-
HOCTb BEKTOPOB, YMHOXeEHMEe BeKTopa Ha
uncno.

®U3NYECKUI 1 TEOMETPUYECKUI CMbIC/T BEK-
TOpOB.

Pa3noXeHve BEKTOPA M0 [BYM HEKONMHeap-
HbIM BeKTOpam. KoopanHaTbl BeKTOpa.
CKansipHoe npou3BefieHNe BEKTOPOB, €ro
NPUMEHEHNE ANS HAXO0XKAEHWS AUH W YT/IOB.
PelleHWe 3aaa4 C MOMOLLLIO BEKTOPOB.

MpuUMeHeHMe BEKTOPOB ANs PeLleHuns 3aau
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OcBanBaTb MOHATME NpeobpasoBaHMs NofOGMS.
WccnepaoBaTb OTHOLLEHWE IMHENHBIX 3N1EMEHTOB UTyp
npu npeo6pasoBaHunm nofobus. Haxo4UTb NpUMepsbI No-
0615 B OKpY>KatoLLe AeliCTBUTENbHOCTH.

BbIBOAMTL METPUUECKME COOTHOLLIEHMS MEXY OTpe3Kamu
XOpf, CEKYLINX U KacaTeflbHbIX C UCMOb30BaHWNEM BMK-
CaHHBbIX YT/I0B U NOJO6HbIX TPEYr0/bHUKOB.

PelaTb reomeTpryeckue 3aaun 1 3afiaum U3 peanbHoi
YKU3HU C NCMONb30BaHWEM NOA0BHbLIX TPEYro/IbHUKOB
Mcnonb3oBaTb BEKTOPbl KakK HampaBleHHbIe OTPe3Ku,
nccnefoBaTh reoMeTpUYeckunin (nepemelleHne) n ousm-
YyecKuii (cnna) CMbICNbl BEKTOPOB.

3HaTb OnpeAeneHUs CyMMbl M pa3HOCTM BEKTOPOB,
YMHOXEHWSI BEKTOpa Ha 41cno, nccnefoBaTb reoMeTpu-
YECKNA N (hN3NYECKNIA CMbICAbI 3TUX OMepaLii.

PewaTb reoMeTpuyeckue 3afjayn ¢ WCMONb30BAHUEM
BEKTOPOB.

PacknajbiBaTb BEKTOP MO ABYM HEKO//IMHEAPHbIM BEK-
TOpam.

Micnonb3oBaTb CKansipHoe MNpou3BeAeHNe BEKTOPOB,



KWHEMaTUKN U MeXaHUKWN
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BbIBOAWNTb €r0 OCHOBHbIE CBOMCTBA.

BblUMCAATH CYMMY, Pa3HOCTb U CKanspHOe npomssefe-
HWe BEKTOPOB B KOOPAMHATAX.

MpUMEHATbL CKaNsipHOe NPOU3BEAEHME A/S HAXOXAEHUS

OJIMH 1 YT70B



[eKapToBbl  KOOPAM-

HaTbl Ha naockocTy (9

L|)

[lekapToBbl KOOpPAMHATbI TOYEK Ha naoc-
KOCTH.

YpaBHeHUWe NpaMoli. YTrnoBoi Koaduum-
eHT, TaHTeHC Yyrna HaknoHa, napannenb-
Hble U NepneHANKYNApHble NpAMbIe.
YpaBHeHNe OKPYXHOCTW. HaxoxpeHue
KOOPAMHAT TOYEK NepeceyeHns OKPYXKHO-
CTU 1 NPAMONA.

MeTod KOOpAUHAT NpK pelleHnn reomeTpu-
Yeckux 3agau.

Wcnonb3oBaHne MeTofa KOOpAMHAT B

npakKTU4ecKnx sagadyax
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OcBanBaTb MOHATUE NPSAMOYrOAbHOW CUCTEMbI KOOPAM-
HaT, 1eKapTOBbIX KOOPANHAT TOUKMU.

BblBOANTL ypaBHeHME NPAMONA U OKpYXHOCTU. Bblfenatb
MOMHbIA KBajgpaT A8 HaxXxO0X/AeHWs LeHTpa W paguyca
OKPYXHOCTU MO €& ypaBHEHWIO.

PewaTb 3aa4yn Ha HaxoXAeHue TOUeK nepeceyeHus nps-
MbIX M OKPYXXHOCTE# C MOMOLL b0 MeTOAa KOOPAMHAT.
Micnonb3oBaTb cBoiicTBa YrnoBoro Koa@uuueHta nps-
MOV Npu pelleHnn 3agad, 48 onpefeneHns pacnonoXeHuns
npsAMoin.

MpUMEHATL KoopAUHATbLI NMPY peLleHn TeOMeTPUYECKUX 1
npakTU4yeckux 3afay, ANS NOCTPOEHUA MaTeMaTUyeckux
mMojenel peanbHblX 3afay («<MeTog KOOPAUHAT»).
[MoNb30BaTLCA AN NOCTPOEHUS M WccnefoBaHniA uUdpo-
BbIMU pecypcamu.

3HAKOMUTBLCS C UCTOPUEli passnTns reomeTpum



Ha3BaHue pas-
fena (Tembl)
Kypca (4ncno yacoB)

MpaBunbHbIE MHOTO-
YTONIbHUKMN.

[OnnHa OKpy>XXHOCTU 1
nnowagb Kpyra.
Bbluncnexnue nnowagen

(8y)

OCHOBHOE cofiepXKaHue

MpaBunbHbIE MHOTFOYTO/MbHWKK, BblUMC/e-
HME NX 371IEMEHTOB. Yncno N u gnvHa
OKPY>XHOCTW. [1IMHa Jyry OKPYXXHOCTU. Pa-
[MaHHas Mepa yrna.

Mnowaab Kpyrau ero aneMeHToB (cekTopa
N cermeHTa). BbluncneHve nnowageit gu-

ryp, BKNKOUaoLMX 31eMeHTbI Kpyra
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Mpopon>keHne

OCHOBHble BUAbl feATENbHOCTYU

obyuatoumxcs

dopmynupoBaTh onpesefieHne NPaBubHbIX MHOTOYrO/b-
HWKOB, HAXO4UTb NX 3NEMEHTHI.

MoNb30BaTLCA NOHATUEM ANMHbLI OKPYXXHOCTU, BBEAEHHbBIM
C NOMOLLbI NPaBUNbHbIX MHOFOYTOHUKOB, ONpPesenaTh
4ncno n, 4VHY Ayru U pafuaHHyo Mepy yrna.

MpoBOANTL MEPEXOL OT paguaHHO Mepbl yria K rpagycHoi
1 HaobopoT.

OnpefensaTb NIOWAAb Kpyra.

BblBOAUTL hopmynbl (B rpagycHOl 1 paguaHHoi Mepe) ans
[NMH oyr, naolulajei CEKTOPOB U CErMEHTOB.

BbluncnaTh Nnowaam guryp, BKIHOYaOLWMUX 3/1EMEHTbI
OKPY>XHOCTU (Kpyra).

HaxoguTb Nnowaau B 3agayax peanbHoi XnsHu



[LBYXeHna nnockocTy
(64)

MoBTOopeHMne, 0606Lye-
HMe, cucTemaTtmsayms
3HaHWI2

(7 4)

MoHATME 0 ABMXKEHUM NnocKocTU. Mapan-
NenbHbIA NepeHoc, NOBOPOT 1 CUMMET-
pusi. OCU W LEHTPLI CUMMETPUM.
MpocTeiiline NPUMEHEHUS B PELLEHNM 3a-

fau

IMoBTOPEHWe OCHOBHbIX NOHATUIA U MeTO-
[l0B KypcoB 7—9 KnaccoB, 0606LweHne 1
cuctematumsaums  3HaHwin. MpocTeliwne
reomeTpuyeckne urypbl u Ux CBOMCTBA.
3mMepeHune reoMeTpryecKnx BeNUMH.

TpeyronsHUKN.

MapannenbHble W NepneHANKYNSPHbIe

npsamble.
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Pa3GupaTb NpUMeEpPbI, UNMKOCTPUPYIOLLME NOHATUS ABUXE-
HUS, LLEHTPOB U 0Celi CUMMETPUMN.

®opMynupoBaTh onpeaeneHns napanienbHoOro nepeHoca,
noBOPOTA W OCEBOW CUMMETpUN. BbIBOANUTbL UX CBOICTBA,
Haxo41Tb HEMOABUXHbIE TOUKN.

Haxo4uTb LEHTPbI ¥ OCM CUMMETPUIA NPOCTEALLINX (Uryp.
MpUMeHATL MapanienbHblil NepeHoc U CUMMETPUID Npu
peLIeHnn reoMeTpUYeCKMX 3afad (paséupaTb NpUMeps).
Mcnonb3oBath [/ NOCTPOEHMS U UCCNeA0BaHWA Ludpo-
Bble PeCypChl

OnepupoBaTh MOHATUAMMU: (Urypa, TOUKa, NpsAMas, yron,
MHOTOYro/bHUK, paBHOGEAPEHHbI 1 PABHOCTOPOHHMWIA Tpe-
YrOMbHUKKN, NPSMOYTO/bHbIA TPeyronbHUK, MeanaHa, 6uc-
CeKTpuCa 1 BbiCOTa TPEYToNbHMKA, NapanienorpamMm, pomo,
NpsMOYrofbHUK, KBafpaT, Tpaneuus; OKPY>KHOCTb, Kaca-
TeNbHas; paBeHCTBO U Nofo6ue GuUryp, TPeyroNbHWKOB; na-
pannenbHocTb WM NepneHANKYNSPHOCTb  NPAMbIX, Yron

Mexay npaMmbIMU, CAMMETPUA OTHOCUTE/IbHO TOYKWN U NpA-



OKpY>XHOCTb M Kpyr. TeoMeTpuyecKue no- MOIi; A/IMHA, PAcCTOsHWeE, BENNUMHA YINa, NAolaab, nepu-

CTPOEHUS. YT/bl B OKPYXKHOCTW. BriuncaH- MeTp.

Hble U OMUCaHHbIE OKPYXXHOCTU MHOrO- Mcnonb3oBaTh (hOpMY/bl: NepUMeTpa v NNoLLaan MHOTO-
YrO/bHUKOB. YrONLHUKOB, A/IMHLI OKPYXXHOCTW W NOWAaAM Kpyra, 06b-
MpsamMast 1 OKPYXXHOCTb. YeTbIpéxyronb- éMa NpsAMOoYro/bLHOro Napannenenunesa.

HUKW. BNncaHHbIe U ONKUCaHHbIE YeTbl- OnepupoBaTh MOHATUAMMK: MPAMOYro/bHas cucTema Ko-
PexXyroNbHUKN. OpPAMHAT, BEKTOP; MCMONMb30BaTb 3TW NOHATMS ANs Npef-
Teopema Mugaropa 1 Havyana TPUTOHO- CTaBMIEHUA AaHHbIX U pPelleHuns 3a4ad, B TOM Yucne U3 apy-
MeTpuK. PelleHne 06X TPeyroNbHUKOB. rMX yuebHbIX NpeAmMeToB. PelwaTb 3afayn Ha NOBTOpPeHMe
MpaBunbHble MHOTOYroNbHUKK. Mpeo6pa- OCHOBHbIX NMOHATUM, MANIOCTPALMIO CBA3EA MeXaY pasnuy-

30BaHWA NA0CKoCTU. [BmxeHns. Mogobre.  HbIMU YacTAMU Kypca. Bblbupats MeTo4 ANs pelleHns 3a-
CumMmeTpus. faun.

Mnowans. BeluncneHune nnowagen. Mno- Pewartb 3aga4un 13 NOBCELHEBHON XU3HN

waam nogo6HbIX uryp.

[ekapToBbl KOOPAMHATbI Ha MI0CKOCTH.

BekTopbl Ha N/I0CKOCTH

23[ecb NpefCcTaBeHbl 31eMeHTbI COEPXXaHNs Kypca, u3nydaslunecs B 5—8 Knaccax v Tpebyiole NoBTopeHns, 0606LLeHUs U cucTemaTu-
3aumn. O6palLaThCs K 3TOMY MaTepuiany MOXHO B BUfe aKLiEHTa Ha 3aBepLUaloLLeM aTane n3yueHns Kypca 9 knacca unum pacnpefensitb no

COOTBETCTBYHOLWMM TEMATUYECKUM pasaenam, ny4aembiM B TEHEHNE yLIE6HOFO roga.
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Mpopon>keHne

Mpu paspaboTke paboueii NporpaMmbl B TEMaTUUECKOM MAaHMPOBAHUU AO/MKHbBI GbiTb YUTEHbI BO3MOXHOCTU MCMO/b30Ba-
HUS 3NEKTPOHHBIX (LN(POBbIX) 06pa3oBaTENbHbIX PECYPCOB, ABAAIOLMXCSA yUebHO-METOAUUYECKUMN MaTepuanamMm (MybTUMe-
AWiiHbIE MPOrPaMMBbl, SNEKTPOHHBIE YUEGHWKU W 3aa4HIKU, 3N1EKTPOHHbIE 6BUBINOTEKM, BUPTYasbHbIE 1abopaTopun, UrpoBble
MporpamMmbl, KONIeKLun LpoBbIX 06pa3oBaTe/bHbIX PECYPCOB), MCMOb3YEeMbIMU /15 06YUYEHNS U BOCIMTAHUS pasnyHbIX
rpynn nosb3oBaTenei, NpeacTaBNeHHbIMI B 31eKTPOHHOM (LU(POBOM) B1AE W Peann3yoWwnuMm AnLaKTMYecKe BOSMOXHOCTM

WNKT, coaep>aHue KOTOpbIX COOTBETCTBYET 3aKOHOAATENbCTBY 06 06pa3oBaHuu.
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PABOYAA NMPOIMrPAMMA YYEBHOT O KYPCA «BE-

POATHOCTb 1 CTATUCTUMKA». 7-9 KJTACCbI

LEAN N3IYUYEHNA YUEEHOTIO KYPCA

B coBpeMeHHOM LM(hpOBOM MUpPe BEPOATHOCTb U CTaTMCTMKA Mpuobpe-
TatoT BCE 60/bLUYH 3HAYMMOCTb, Kak C TOUKU 3pEHUS MPAKTUYECKUX NMPUIOXKEHWIA,
TaKk M UX poNn B 06pa3oBaHUM, HEOOXOAMMOM Kax[oMy uyenoseky. BospacTtaeT
4yncno npodeccuii, Npy oBnageHUn KoTopbiMK TpebyeTcs xopolas 6a3oBas noj-
roTOBKa B 06/1aCTU BEPOSTHOCTU U CTATUCTMKK, TaKas NOArOTOBKA BaXKHA A/t NPo-
[,0/MKeHNs 06pa30BaHMs U ANS YCNeLWHOoN NpodecCUoHabHON Kapbepbl.

Kaxablii 4enoBeK MOCTOSHHO MPWHUMAET PELUEHUS Ha OCHOBE WMEH-
LMXCS Y HEro AaHHbIX. A A1 060CHOBAHHOIO NMPUHATUS PeLLEeHUs B YCNOBUAX He-
focTaTka unm u3bbiTka HGopMaL M Heo6X0AMMO B TOM YKMC/ie XOPOLUO ChopMU-
pOBaHHOe BEPOSITHOCTHOE U CTAaTUCTUYECKOE MbILLEHNE.

VIMeHHO No3TOMy OCTPO BCTasla HE06X0AUMOCTb CHOPMUMPOBaThL ¥ 06yYa-
fowuxcs (OYHKLUUOHa/IbHYK TpaMOTHOCTb, BK/HOUalOWYy0 B cebs B KayecTBe
HEOTbEM/IEMOIA COCTaBAAOLLEN YMEHME BOCMIPUHUMATL M KPUTUYECKU aHann3npo-
BaTb MH(OPMALMIO, NMPeLCTaBMEHHYI0 B Pa3fMUHbIX (hopMax, MOHMMaTb BeposT-
HOCTHBI XapaKTep MHOTMX peanbHbIX NPOLECCOB M 3aBUCMMOCTENA, MPOM3BOAUTD
npocTeiilie BePOATHOCTHbIE PacyéTbl. 3HAKOMCTBO C OCHOBHbLIMUW MPUHLMMNAMY
cbopa, aHaM3a U NpeACcTaBNeHMA AaHHbIX U3 pa3fMYHbIX chep XMU3HU 06LLecTBa U
rocyaapcrtaa npuobiiaeT obyyatowmnxcs K 06LLeCTBEHHbIM MHTEpecaM. M3yueHue
OCHOB KOMOGWHATOPUKM pa3BUBAET HaBbIKM OpraHusauuu nepebopa v nopcuéta
yucna BapuMaHTOB, B TOM YKC/e, B MPUKIaAHbIX 3afavyaX. 3HAKOMCTBO C OCHOBaMU
Teopuu rpadyoB co34aéT MaTeMaTMUeCKUiA hyHAAMEHT A8 HOPMMPOBaHUS KOMMe-
TeHUuii B 061acT MHOPMATUKM U LUPPOBLIX TEXHONOTWA. TOMUMO 3TOro, Npu
M3yYeHUU CTaTUCTUKN N BEPOSTHOCTM 0060ralaTes npeAcTaBeHUs yyalmxcea o
COBPEMEHHOI KapTUHe Mupa U MeToAax ero uccnefoBaHus, (OpMUPYeTCs NMOHK-
MaHue ponan CTaTUCTUKK KaK UCTOUYHMKA COLMANbHO 3HA4YMMOW UHopmaLum U 3a-
KNafblBalOTCA OCHOBbI BEPOSTHOCTHOTO MbILLIEHNS.

B COOTBETCTBUM C AAHHBIMM LieNSIMU B CTPYKTYpe NporpaMmbl yue6HOro
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Kypca «BeposTHOCTb M CTaTUCTMKa» OCHOBHOW LUKO/MbI BbIAENEHbI CnefytoLine
CO/epXXaTe/lbHO-MEeTOANYECKNE INHUU:

«lpefcTaBneHne AaHHbIX WM OnucaTtefibHas CcTaTUCTUMKa»; «BepoAaT-
HOCTb»; «3NEMEHTbI KOMGUHATOPUKN»; «BBefeHne B TeOpUIo rpadios».

CopepxaHue nuHuUM «lpefcTaBneHne JaHHbIX M OnucaTeNlbHas cTaTu-
CTWKa» CNY)XXUT OCHOBOW ANs (hOPMMPOBaHMUS HaBbIKOB paboThbl C UHOPMaLMeli:
OT YTEHUA N MHTEPRpeTaLuy NHpopmaLnn, NpeacTaBNeHHON B Tabnumuax, Ha auna-
rpammax u rpagukax o céopa, NpeAcTaBneHMs U aHaM3a AaHHbIX C UCM0/b30Ba-
HVMEM CTaTUCTUYECKUX XapaKTepUCTUK CPeaHUX W paccemBaHus. PaboTasa ¢ gaH-
HbIMK, 0OyuyaroLLMecs yyaTcs CYMTbIBaTb W MHTEPNPETUPOBaTL AaHHble, BblABU-
ratb, apryMeHTMpOBaTb U KPUTUKOBATb NPOCTelLIne rMnoTesbl, pasMbIlNaTb Haj
(haKTOpaMu, BbI3bIBAOLLMU N3MEHUYMBOCTb, 1 OLLEHNBATL UX BIMSIHWE Ha paccmar-
pVBaeMble BEIMUYUNHbBI 1 MPOLLECCHI.

VHTyUTMBHOE MpeACTaBNeHME O CMy4aiiHOl M3MEHUYMBOCTH, UCCNeL0Ba-
HWe 3aKOHOMEpHOCTEN W TeHAEHUWA CTAaHOBMTCA MOTUBUPYHOLLEA OCHOBOW Ans
M3y4YeHusl TEOpUM BEPOSITHOCTEN. BoMbLLIOe 3HaUeHVe 34eCb MMEKOT NPaKTUYECKMe
3a/laHunA, B YaCTHOCTW OMbITbl C KNACCUYECKUMU BEPOSTHOCTHLIMW MOAENAMU.

MoHATNE BEPOATHOCTM BBOAMUTCS Kak Mepa NpaBAonofobus ciyyvaiHoro
co6bITUsA. Mpy U3yyeHUM Kypca o6yydaroLmecst 3HaKOMATCS C NPOCTENLLUMMN METO-
[aMn BbIUMCNEHUA BEPOATHOCTEN B CMyYaiiHbIX 3KCMEPUMEHTaxX C PaBHOBO3MOX-
HbIMW 3/1EMEHTapHbIMI UCXOAaMU, BEPOSTHOCTHLIMM 3aKOHaMU, NMO3BOASIOLLMMU
CTaBWUTb M pellaTth 60/ee CNOXHble 3afa4n. B Kypc BXOAAT HavasbHble NpeacTaB-
NEeHNA 0 CyYaliHbIX BEIMYMHAX U UX YMCNOBbIX XapaKTepucTmkax.

Takke B pamkax 3TOr0 Kypca OCYLLecTBASETCS 3HAKOMCTBO 06yuvato-
LMXCSH C MHOXECTBaAMM M OCHOBHbIMY OMepauuaMy Haf MHOXeCcTBamu, paccmar-
pVBalOTCSA NPUMeEpPbI NPUMEHEHUS ANt PELLEHUs 3a4aY, a TakXKe 1CNO/b30BaHWs B

APYTUX MaTeMaTUYecKnX Kypcax u yueGHbIX NpegmeTax.

MECTO YUYEBHOTI'O KYPCA B YUYUEBHOM MJTAHE
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B 7—9 knaccax n3yyaetcs Kypc «BeposTHOCTb M CTAaTUCTUKa», B KOTO-
pblil BXOAAT pasgenbl: «MpeacTaBineHne faHHbIX W onucatesibHas CTaTUCTUKa»;
«BepoATHOCTb»; «3NeMeHTbl KOMOUHATOPUKMNY; «BBefeHMe B TeOpUIO rpatioB».

Ha n3y4yeHune faHHOro Kypca OTBOAWUT 1y4yebHbIi Yac B HeeN0 B TeYeHMe

KaX0oro rofa o6yueHus, Bcero 102 yue6HbIX yaca.
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COAEPXXAHVE YYEBHOIO KYPCA (MO FOAAM OBYYE-
HUS)

7 Knacc

MpefcTaBneHne AaHHbIX B BUAe Tabnul, gnarpamm, rpagnkos. 3anonHe-
Hue Tabnuu, YTeHMe 1 NOCTPOeHUe gnarpamm (CTONBMKOBBIX (CTONGYATLIX) U KPY-
roebix). UTeHne rpamkoB peasnbHbIX MPOLECCcOoB. M3BneyeHne nHhopMauum us
AmarpaMm 1 Tabnuu, UCNonb30BaHWE M MHTEPNpeTaumns AaHHbIX.

OnwucaTenbHasa cTaTUCTUKA: cpeaHee apudmMeTUUYecKoe, MeanaHa, pasmax,
HanbonblUee N HaMMeHbLLEee 3HaYeHNsa Habopa YMCNOBbIX AaHHbIX. MpruMepbl Ciy-
YalHOWN N3MEHUYMBOCTMN.

CnyyaiiHblil 3KCMepUMEHT (0MbIT) K ciy4vaitHoe cobbiTue. BeposATHOCTbL 1
yacToTa. Po/ib ManoBEPOSATHBIX M MPAKTUYECKM AOCTOBEPHBIX COBbITWIA B Mpupoe
1 B 06LecTBe. MOHeTa U UrpanbHas KOCTb B TEOPWM BEPOSTHOCTENA.

pad), BepwnHa, pebpo. CTeneHb BepLUMHbLI. Yucno pébep u cymmapHas
CTeneHb BepLvH. MpeacTaBneHne o cBA3HOCTKM rpada. Lienu n umknbl. MyTu B rpa-
thax. O6xo0p4 rpada (3innepoB nyThb). MpeacTtaBneHne 06 opMeHTUPOBAHHOM rpade.
PelleHne 3agay ¢ MOMOLLbIO rpadioB.

8 Knacc

MpencTaBneHne faHHbIX B BUAe Tabnuu, guarpamm, rpadukos. MHoXxe-
CTBO, 3/IEMEHT MHOXECTBa, MOAMHOXeCTBO. Onepauun Hag MHOXecTBamMu: 00b-
e[VHeHWe, nepeceyeHne, aononHeHne. CBoICTBaA onepaunii Hag MHOXeCTBaMu:
nepemecTuUTe/IbHOE, COYeTaTe/lbHOe, pacnpeaennTenbHoe, BKIOYEHUS. VICN0b30-
BaHMe rpayMyeckoro npefacTaBneHNs MHOXECTB A/t ONncaHus peasnbHbIX MPOLec-
COB Y AIBNEHWIA, NPW PELLEHNN 3aaaY.

Vi3amepeHmne paccemBaHMs AaHHbIX. [ucnepcus U cTaHAapTHOE OTK/OHe-
HMe YMCNOBbIX HABopoB. [uarpamMmma paccenBaHus.

dnemMeHTapHble COObITUA cnyyaiiHoro onbiTa. CnyyvaliHble cobbiTUA. Be-
POSTHOCTW COObLITMIA. ONbIThbl C PABHOBO3MOXXHbIMW 371EMEHTAPHLIMU COBLITUAMMU.
CnyuyaliHblil BbIGOp. CBSI3b MeXAY ManoBepOSTHbIMU U MPaKTUYeCKU JOCTOBEP-

HbIMMW COGLITUAAMM B MPUPOAE, OBLLECTBE M HayKe.
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[JepeBo. CBolicTBa fiepeBbeB: eANHCTBEHHOCTb MYTW, CyLLECTBOBaHUE BU-
Csiueii BEPLUMHbI, CBSI3b MEXAY YMC/IOM BEPLUUH W Y1COM pébep. Mpasuno ymHo-
XeHus. PelleHune 3afa4y C MOMOLLbIO rpagoB. MpoTUBOMONOXKHbIE COOLITUA. [una-
rpamma Jiinepa. O6beanHeHNe 1 nepeceyeHne cobbiTUii. HecOBMECTHbIE COObI-
Trsi. PopMyna CNoXKeHNst BEPOSITHOCTEN. Y CTIOBHAs BEPOATHOCTb. MpaBuio yMHO-
XeHus. HesaBucumeble cobbiTvs. MNpeacTaBneHne 3KCMepMMeHTa B BUAE [epeBa.
PelleHne 3afay Ha Hax0X[eHVe BEpOSTHOCTEN C MOMOLLbID [epeBa Cay4aitHoro
3KCMEePUMEHTa, Anarpamm diinepa.

9 Knacc

MpeacTaBneHne AaHHbIX B BUAe Tabnuu, Auarpamm, rpagukoB, UHTep-
npeTaums gaHHbIX. UTeHne U NocTpoeHue Tabnuu, guarpamm, rpadiMkoB Mo peasnb-
HbIM [aHHbIM.

MepecTaHoBKM U thakTOopran. CoueTaHUs N YUCNO COYETaHUIA. Tpeyrosb-
HUK Mackans. PelleHne 3aaay ¢ UCNONb30BaHNEM KOMOGUHATOPUKW.

eomeTpuueckas BepPOATHOCTb. CnyyaiiHblil BbIGOP TOUKM M3 UTYpbI Ha
MAOCKOCTU, 13 OTPE3Ka U U3 AYTY OKPYXKHOCTM.

WcnbiTaHue. Ycnex u Heypgada. Cepust UCMbITAHWIA 40 MEpPBOro ycnexa.
Cepus ucnbiTaHWin bepHynan. BeposaTHOCTK CO6bITWIA B cepun UCMbITaHW bep-
HY .

CnyualiHas BeIM4MHa U pacnpefeneHvie BeposTHoCTeld. MaTemaTuueckoe
oXugaHue u gucnepcus. Mpumepsl MaTeEMaTUYECKOTO OXMAAHUS KakK TeopeTnye-
CKOFO CpefHero 3HauyeHus BenuyMHbl. MaTemaTuyeckoe oXufaHve n gucnepcus
Cny4YaliiHOM BEIMYMHbI «4MCNO YCNEXOB B CEPUU UCMbITAHNIA BepHynin».

MoHATNE 0 3aKOHe 6OMbLUMX YMCeN. VI3mMepeHUe BepOATHOCTel ¢ NOMO-

b0 YacToT. PoJlb U 3HaUYeHMe 3aKOHa 60NbLWKX YnCcen B npunpoae n O6I.I.l,eCTBe.

NMIAHNPYEMBIE TPEOMETHbIE PE3YJ/IbTATbI OCBOE-
HNA PABOYE MPOrPAMMbI KYPCA (MO MOAAM OBYYEHUSA)

MpeaMeTHbIe pe3y/bTaTbl 0CBOEHUS Kypca «BeposTHOCTb M CTaTUCTUKA»

B 7—9 K/accax XapakTepusyloTcs crefyoWwumm yMeHUsIMU.
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7 Knacc

— UuTaTb MHGOPMaLMIO, NMPeAcTaB/ieHHY B Tabnuuax, Ha gua-
rpamMmMax; NpeAcTaBAATh JaHHbIE B BUAE Tabnul, CTPoUTb Anarpammel (CTON6UKO-
Bble (CTONGYATbIE) U KPYrOBble) MO MaccuBaM 3HaYeHMWIA.

— OnucbIBaTb U MHTEPNPETUPOBATL peasibHble YNC0BbIE JaHHbIE,
npeAcTaBfeHHble B Tabaumuax, Ha anarpammax, rpadukax.

— Vcnonb3oBaTb A8 ONUCaHWUSA AaHHbIX CTATUCTUYECKME Xapak-
TEPUCTUKM: CpefiHee apu(MeTNUECKOe, MefuaHa, Hanbobllee Y HAMMEHbLLEE
3HauyeHus, pasmax.

— VIMeTb NpefACTaBaeHUE 0 CNyYaiklHO U3MEHYMBOCTU Ha NpUMe-
pax LeH, prU3nYecKnX BeIMUMH, aHTPONOMETPUYECKMX faHHbIX; UMETb NpesCcTaB-
NeHne 0 CTaTUCTUYECKON YCTOMUYNBOCTML.

8 knacc

— M3BnekaTb M npeo6pa3oBbiBaTb MH(OPMALMIO, MPeacTaBieH-
HYI0 B Buie Tabiuu, anarpamm, rparkoB; NpeAcTaBnsaTb faHHbIE B BAe Tabnuy,
fvarpaMm, rpagrKos.

— OnucbIBaTh JaHHbIE C MOMOLLbK CTATUCTUYECKMX NOKa3aTenen:
CpeAHUX 3HaYeHUiA 1 Mep paccenBaHus (pasmax, AUCNepcus 1 cTaHaapTHOe OTKNO-
HeHwue).

— HaxoAuTb 4aCTOTbl YUCNOBbIX 3HAYEHUIA U YACTOThI COOLITUNA, B
TOM Yucne No pesynbTaTam U3MepeHnin n HabtoAeHWIA.

— HaxofuTb BEpOSTHOCTM Cly4aliHbIX COObITUIA B OMbITax, 3Has
BEPOATHOCTU 3/1EMEHTAPHbLIX COObITUIA, B TOM YMCIe B OMbITax C PaBHOBO3MOX-
HbIMMW 3/1EMEHTAPHLIMU COBBITUAMU.

— Vcnonb3oBaTth rpauueckre Mofenu: AepeBo Cy4vailHOro aKc-
nepuMeHTa, Anarpammsl Jitnepa, 4McnoBas npsmas.

— OnepupoBaTb MOHATUSAMU: MHOXECTBO, MOAMHOXECTBO; BbINO/-
HATb Onepauun Haf MHOXeCTBamu: 06beMHeHWE, NepeceyeHune, 0NOMHEHNE; ne-

PevYncnAaATb 3NIEMEHTLI MHOXECTB; MPUMEHATb CBOIACTBA MHOXECTB.
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— cnonb3oBaTtb rpa(*)l/ll—IECKoe npeanctaBneHne MHOXECTB U CBA-
3el MeXay HUMun gnsa onncaHma npoueccos n HBHEHMVI, B TOM 4ucne npu peweHnm
3afay U3 apyrux yuyebHbIX NpeamMeToB U KypCOB.

9 Kknacc

— M3BnekaTb M npeobpa3oBbiBaTb MH(POPMaUMO, NpPeaCcTaB/ieH-
HYH0 B pas3M4YHbIX MCTOYHMKAX B BuAe Tabnuy, gnarpamMm, rpatMkoB; npeacTas-
NATb AaHHble B BUAe Tabnuu, gnarpamm, rpamkos.

— Pelwatb 3afadyn opraHm3oBaHHbIM nepe6op0M BapnaHTOB, a
TaKXXe C UCMNOJIb30BaHUNEM KOM6I/IHaTOprIX npaBui n MeToOO0B.

— cnonb3oBaTb onucaTenbHble XapaKTeEPUCTUKN AN MaCChBOB
YNCNOBbLIX AaHHbIX, B TOM YKNCNe cpefgHne 3Ha4eHNA U MepPbl pacCenBaHUA.

—_— Haxo,qvm: YacToTbl 3HAYEHWUI N YaCTOThbI CO6bITI/IFI, B TOM 4yucne
NoMb3yscCb pe3ynbTaTaMun NPOBEAEHHbLIX N3MEPEHWNI U HABMOAEHNIA.

— HaxoanTb BEpPOATHOCTU CAy4yaliHbIX COGbITUIA B M3YYEHHbIX
onbiTax, B TOM 4ucne B OnbiTaxXx C paBHOBO3MOXXHbIMU 3/IEMEHTAPHbLIMU CcobbITU-
MK, B CEPUAX UCMbITAHWIA 40 NMEPBOrO ycnexa, B CEpUAX UCMbITaHUI BepHynnn.

— VIMeTb NpeAcTaBneHUe 0 CNyYailHOW BENMUMHE U 0 pacnpeaene-
HUN BepOFITHOCTeI‘/'I.

—_— NmeTb npeacrtaBneHne O 3aKOHe BONbLLINX YMCEN KaK O npoAB-
NIEHN 3aKOHOMEPHOCTKU B cnyqa|7|H0|7| N3MEHYNBOCTN N O PO/IN 3aKOHa 60NbLINX

umcen B NpUpoge 1 06LLeCTBe.
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TEMATWYECKOE NMNAHWPOBAHWE YYEBEHOIO KYPCA (MO FrOAAM OBYYEHUNA)

7 Knacc (He meHee 34 u)

HasBaHue pas-

faena (Tembl)

(uncno yacoB)
MpefcTaBneHne faHHbIX
(74)

OCHOBHOE cofiepXKaHue

MpeacTaBneHne faHHbIX B Tabnmuax.
MpakTuyeckne BbIUMCNEHUA MO Tabnuy-
HbIM [JaHHbIM. 13BNeueHne U UHTepnpeTa-
UM TabNUUHbIX AaHHbIX. [MpakTuyeckas
paboTa

«Tabnnupbl».

[pacnueckoe npeacTaBneHUe fAaHHbIX B
BMAE KPYrOBbIX, CTONGUKOBBLIX (CTONGYa-
TbiX) AuarpaMm. YTeHue M NOCTpPOeHUe
aunarpamm. Mprmepbl geMorpaduueckmnx
anarpamm. MpakTudeckas pa6oTa «/[ua-

rpamMMmbi»
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XapaKTepucTnka 1eaTenbHOCTM 06ydatoLnxcs

OcBauBaTb CMocobGbl NpeAcTaBneHUst CTaTUCTUUECKUX
[AHHBIX M YNCNOBbIX MAacCUBOB C NMOMOLLbI0 TabaunL, U ana-
rpamm C MCMoMb30BaHWEM aKTya/bHbIX U BaXHbIX AaHHbIX
(Bemorpagmyeckme faHHble, MPOU3BOACTBO MPOMbILL/IEH-
HOW U CeNbCKOX03ANCTBEHHON NPOAYKL MK, 0OLLLECTBEHHbIE
1 NPUPOAHbIE ABMEHUS).

N3yyaTb MeToAbl paboTbl C TAGAUYHBIMU U FpaduuecKumMu
NpeAcTaBNeHUAMMN AaHHbIX C MOMOLLbIO LM(POBbIX pecyp-

COB B XOfie MPaKTUYECKNX paboT



OnucaTenbHasa cTaTu-
CTUKa

@)

Yucnosble Habopbl. CpegHee apumeTuye-
cKoe.

MegnaHa 4ncnoeoro Habopa. YcToinum-
BOCTb MefNaHbl.

MpakTnyeckas pabota «CpefHue 3Have-
HNA».

Haunbonbluee 1 HauMeHbLUEe 3HaYEeHNS YnC-

nosoro Ha6opa. Pasmax
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OcBanBaTtb MOHATUA: uncnoBoii Habop, Mepa LeHTpanb-
HOV TeHAeHUMN (Mepa LLeHTpa), B TOM Yncne cpegHee apud-
MeTuuyeckoe, MefnaHa.

OnucbIBaTb cTaTUCTUYECKME [aHHble C NOMOLWbIO Cpej-
Hero aputhmeTM4eckoro u MefuaHbl. Pelatb 3afaun.
M3yyaTb CBOWCTBA cpefgHWUX, B TOM uYucfie C NOMOLLbIO
LM pPOBLIX PECYpPCoOB, B X0/Ae NpaKkTU4Yecknx paboT.
OcBanBaTb MOHATUA: HaubONbllee N HAMMEHbLUee 3Have-
HUS YNCNOBOrO MaccuBa, pasmax.

PewaTb 3afa4n Ha BbiGop cnoco6a onucaHus aHHbIX B CO-

OTBETCTBUMW C NPUPOAONA AaHHbIX U LeNiMu nccnefoBaHns



Ha3BaHue pas-
fena (Tembl)
(uncno yacoB)
CnyuvaliHas n3mMeH4u-
BOCTb
(64)

BBefieHUe B Teopuio
rpacgos
(44)

OCHOBHOE cofiepXKaHue

CnyyvaiiHas W3MEH4YMBOCTb (NpMMepbI).
YacToTa 3HauyeHW B MaccuBe [aHHbIX.
pynnuposka. M'McTorpamMmmsi.

MpakTnyeckas pabota «CnydaiHas us-

MEHYMBOCTb»

padh, BepwwnHa, pebpo. lMpeactaBneHne
3afaun ¢ nomowblo rpaga. CteneHb (Ba-
NEHTHOCTb) BepLUMHbI. Yucno pébep wn
CyMMapHas CTeneHb BeplimnH. Lenb un
umkn. MyTb B rpade. MpegcTaBneHne o
cBA3HOCTM rpactha. O6xog rpadga (alinepos
nyTb). MpegcTaBneHne 06 OPUEHTUPOBAH-

HbIX rpatax
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Mpopon>keHne

XapaKkTepucTnka 1eaTeNbHOCTM 06ydatoLnxcs

OcBauBaTb MOHATMA: YacToTa 3HA4YeHW! B MaccuBe [aH-
HbIX, FPYNMUPOBKA [aHHbIX, FTMCTOrpamMmma.

CTpouTb M aHanM3WpoBaTb FUCTOrpammbl, noabGupaTb
NnoAX0AALLNIA War rpynnupoBKK.

OcBauBaTb rpajuyeckue npefcTaBneHWs pasHbIX BUAOB
cnyyaliiHoii N3MeHYMBOCTU, B TOM YMC/ie C MOMOLLbIO Linut-
POBbIX PECYPCOB, B X0/e NPaKTUYECKOI paboThl
OcBanBaTb NOHATKA: rpad, BepwnHa rpada, pebpo rpaga,
cTeneHb (Ba/IEHTHOCTb BEPLUMHbI), LeMb U LK.
OcBauBaTb NOHATMA: NyTb B rpade, 3iinepos nyTb, 06X04
rpaca, opMeHTUpPOBaHHbI rpad.

PewaTb 3afjaun Ha NOUCK CYMMbI CTeNeHel BepLUMH rpaga,
Ha nouck obxopa rpaa, Ha MOWCK NyTeil B OPUEHTUPOBAH-

HbIX rpadax.



OcBauBaTb CMocoGbl NPeAcTaBneHUs 3aday U3 Kypca an-
re6pbl, reEOMETPUM, TEOPUU BEPOSTHOCTENA, AiPYTUX Npeame-
TOB C MOMOLLbIO TPagoB (KapTbl, CXEMbI, 3EKTPUUECKUE

Lenu, GYHKLUMOHANbHbIE COOTBETCTBMSA) Ha NpUMepax
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BeposTHOCTbL M yacToTa
CNy4vaiHoro cobbiTua

(4 4)

0606LLeHNe, KOHTPONb

(54)

CnyuyaliHbliAi ONbIT U cny4valiHoe cobbITUe.
BeposiTHOCTb M 4acToTa co6biTUS. Ponb
Ma/10BEPOAITHBIX UM MPAaKTUYECKU [0CTO-
BEPHbIX COObLITWUI B Npupoge n B 06Lye-
cTBe. MOHeTau nrpanbHas KocTb B TEOpUM
BEPOATHOCTENA.

MpakTuyeckas paboTa «4acTtoTa Bbinaje-

HUS opna»

MpeacTaBneHne faHHbIX. OnucaTenbHas
CTaTUCTMKA. BeposaTHOCTb CnyyYaiiHoro co-

ObITUSA
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OcBauBaTb MOHATUA: CAyYaliHbIA ONbIT U cMy4vaiiHoe co-
6bITVEe, MaIOBEPOSAITHOE U MPAKTUYECKN AOCTOBEPHOE COBbI-
Tue.

MN3yyaTb 3HaYMMOCTb MasloBEPOATHBLIX COGbITUIA B MpUpoae
1 06LecTBe Ha BaXKHbIX MpuMepax (aBapuu, HeCYacCTHble
cnyyau, 3aliMTa NepcoHanbHON MHGopmauum, nepepayva
[aHHbIX).

M3yyaTb pofb KAcCUMYeCKUX BEPOSTHOCTHbIX Mogenei
(MOHeTa, UrpanbHas KocTb) B TEOPUU BEPOSITHOCTEIA.
Habntogath 1 U3y4yatb 4acTOTy COGbLITUIA B NPOCTLIX 3KC-
neprMeHTax, B TOM YuC/ie C MOMOLLbIO LUGPOBbIX pecyp-
COB, B X04€e NPaKTU4YeCKOM paboThbl

MoOBTOPATHL U3YYEHHOE M BbICTPaMBaTb CUCTEMY 3HAHWIA.
PewaTb 3afaun Ha NpesCcTaBieHNe U ONUCaHNE JaHHbIX C
NMOMOLLbI0 U3YUEHHbIX XapaKTepucTuk. O6CyxaaTb Mpu-
Mepbl cnyyaliHbIX COObITUIA, ManoBEPOATHLIX U NpaKTUye-
CKU JOCTOBEPHbIX CNyYaliHbIX COBbITHIA, UX POK B NPUpOSe

N XXN3HW YenoBeKa



8 knacc (He meHee 34 4)

HasBaHue pas-

faena (Tembl)

(uncno yacoB)
[MoBTOpeHue Kypca 7
Knacca

(4 4)

OnucaTenbHas cTatu-
CTUKa. PaccenBaHue
AaHHbIX

(4 4)

OCHOBHOE cofiepXKaHue

MpeacTaBneHne faHHbIX. OnucaTenbHas
cTatTMcTMKa. CnydaiiHas W3MEeHUYMBOCTb.
CpefiH1e uncnoBoro Hagopa.

CnyyaiiHble coBbITUA. BepoATHOCTY U Ya-
CTOTbI. Knaccuyeckue Moenv Teopuu Be-

pOﬂTHOCTeV’II MOHEeTa U nrpasabHasa KOCTb

OTKMOHEHWs..  JuUcnepcus  YMCNOBOrO
Ha6opa. CTaHAapTHOE OTKIOHEHME Y1CNo-

BOro Ha6opa. [narpamMmmbl paccemBaHus
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XapaKkTepucTnKka 1eaTeNbHOCTM 06ydatoLnxcs

MoOBTOPATHL U3YYEHHOE 1 BbICTPaUBaTb CUCTEMY 3HAHWIA.

PewaTb 3ajaun Ha NpescTaBieHWe N ONUCaHME JaHHbIX C
NMOMOLLbIO0 M3YUEHHbIX XapaKTepuCTuK. PellaTh 3afjaun Ha
npefcTaBneHne rpynnyMpoBaHHbIX AaHHbIX U OMMCaHKe Cy-
YaliHO N3MEHUYNBOCTH.

PelwaTb 3ajaun Ha onpejeneHye 4acToTbl CyYalHbIX CO-
6bITVIA, 06CYXXAEHNE MPUMEPOB CMYyYalHbIX COObITUIA, Ma-
NOBEPOSATHbIX U MPaKTUYECKN AOCTOBEPHbIX CyYaliHbIX CO-
6bITUIA, NX PONW B NPUPOJE U XN3HU YeNoBeKa

OcBauBaTh MOHATUA: AUCNEPCUS U CTaHAAPTHOE OTKIOHE-
HUE, NCNO0/b30BATh 3TU XapaKTEPUCTUKN /15 ONUCAHWS pac-
CenBaHMNSA JaHHbIX.

BbifgBUraTh rmnoTessl 06 OTCYTCTBAM UNN HASIMYMU CBA3K

no gnarpamMmmam paccenBaHua.



MHoxecTBa (4

4)

MHOXeCTBO, MOAMHOXecTBO. Onepauum
Haj MHOXecTBamMu: 06beaunHeHme, Mepece-
ueHwe, [ONO/MHEHME.

CBoiicTBa onepauuin Hag MHOXeCTBaMmu:
nepemecTUTeNbHOe, coueTaTeNlbHOe, pac-
npeaenuTenbHoe, BKIKOUYEHNS.

pachrueckoe NpeAcTaBeHNe MHOXECTB
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CTpOWTb AnarpamMmbl pacceuBaHWs Mo UMELIUMCS AaH-

HbIM, B TOM Y1cne C NOMOLLbKO KOMMNbKOTEPA

OcBaunBaTb NOHATUSA: MHOXECTBO, 31EMEHT MHOXECTBA,
NOAMHOMECTBO.

BbINONHATL ONepaLnn Hag MHOXeCTBaMu: 06beauHeHMe,
nepeceyeHwe, [OMNONHEHNE.

Mcnonb3oBaTh CBOICTBA: NepeMecTUTebHOe, CoueTa-
TeNbHOE, pacnpefennTensHoe, BKYeHUs. Mcnonb3o-
BaTb rpaguyeckoe npeacTaBneHne MHOXECTB Npu onuca-
HUK peasnbHbIX NPOLIECCOB 1 ABNEHNIA, NPU PeLleHnn 3aaau

13 APYruX yuebHbIX NpeaMeToB U KypcoB



BepoAaTHOCTb
cnyyanHoro
cobbITuA
(64)

BBefieHne B TEOPUIO

rpacgos
(44)

JnemeHTapHble cobbITUA. CnyyaiiHble
co6bITMA. bnaronpuatcTeytolme 3ane-
MeHTapHble Ccob6bITUA. BepoAaTHOCTH
co6bITNA. OnbITbl C PaBHOBO3MOX-
HbIMW  3/1EMEHTapPHbIMU  COBLITUAMM.
CnyvaiiHblii BbI6OP.

MpakTnyeckas pabota «OnbIThl C paB-
HOBO3MOXHbIMU 3/1EMEHTAPHbIMU CO-

ObITUAMU

[OepeBo. CBoiicTBa fepesa: eANHCTBEH-
HOCTb MYTK, CYLLECTBOBaHWe BUCAYEN
BEPLUMHBI, CBA3b MEX/Y YWUCIOM Bep-
WWH U yncnom pébep. MpaBuno ymHo-

XXeHuA
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OcBauBaTb MOHATUA: 3NEMEHTapHOe COBLITME, CyYaliHoe Co-
6bITUE KaK COBOKYMHOCTb 61aronpusTCTBYHOLWMNX 3neMeHTap-
HbIX CO6bITUIA, PABHOBO3MOXHbIE 31IEMEHTapHble COBLITUS.
PewaTb 3afayun Ha BblYMCNEHNE BEPOATHOCTeW COOLITMIA No
BEPOSTHOCTAM 3/1eMEHTapPHbIX COBLITWIA Cy4YaitHOro onbITa.
PewaTb 3afaun Ha BblYUCNEHWNE BEPOSTHOCTel COGbITUIA B
OMbITax C PaBHOBO3MOXHbIMMW 3/1EMEHTAPHLIMU COBLITUAMM, B
TOM UKC/Ee C MOMOLLLI KOMMNbIOTEpA.

MpoBOANTL M N3YyYaTb OMbIThl C PABHOBO3MOXHbLIMMW 3/1EMEH-
TapHbIMW COGLITUAIMU (C MCMONBL30BAHUEM MOHET, UrPasbHbIX
KOCTel, Apyrux mogenei) B xoae NpakTUYECKON paboThbl
OcBauBaTb NOHATUA: [epeBO Kak rpad 6e3 uukna, Bucsyas
BeplMHa (nMcT), BeTBb fepeBa, MyTb B AepeBe, AUaMeTp Je-
peBa.

N3yuaTb cBOICTBA [JepeBa: CYLLECTBOBaHWE BUCsuell Bep-
WUWHbI, €AMHCTBEHHOCTb NYTU MEXAY [BYMS BepLUMHAMM,
CBA13b MeX/Y YMCIOM BEPLUUH U YncioM pébep.

PewaTb 3aflaun Ha MOWCK W NepedncieHne nyTeii B aepese,



onpefeneHne uncna BeplmnH unu pébep B aepese, 06xop 6u-
HapHOTro Aepesa, B TOM uucnie C NPUMEHeHMeM MpaBuia yMHoO-

XeHuna
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CnyuaiiHble co-
6bITHA
(84)

MpoTnBONONOXHOE cO6bITUE. [lnarpamma
Jiinepa. O6befNHEHNE N NepeceveHune co-
6bITHii. HecoBmecTHble co6bITUA. Dop-
Myna CNoXeHWs BeposTHOCTeli. MpaBuno
YMHOXEHUA BepOATHOCTEN. Y CnoBHas Be-
POATHOCTD. HesaBucumble  cO6bITUSA.
MpepctaBneHne cnydyaltHoro akcnepu-

MeHTa B BUAe fepesa
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Mpopon>kexnne

OcBanBaTb NOHATUA: B3aWMHO NMPOTUBOMNONOXKHbIE COGbI-
TUA, onepaunn Hag cobblTuaMMU, 06beanHEHNE N Nepeceye-
Hue cobbliTUlA, gnarpamma dinepa (diinepa—BeHHa), coB-
MeCTHble 1 HECOBMECTHbIE COBbITUSA.

M3yyaTb TEOPEMbI 0 BEpOATHOCTH 06beANHEHUA ABYX CO-
6bITUI (POPMYNbI CNOXKEHUSA BEPOATHOCTEIR).

PewaTb 3aga4un, B ToM 4Yncnie TEKCTOBbIE 3afja4u Ha onpe-
feneHve BepoATHOCTel 06beMHEHNSA U NepeceveHns cobbl-
TUIA C NOMOLWLbIO 4YMCNOBON NpAMOiA, Amarpamm 3Iiinepa,
thopMy bl CNOXEHUS BEPOATHOCTENA.

OcBamBaTb MOHATUA: NpaBUNO YMHOXEHWUs BepOsTHO-
CTeil, ycnoBHas BEPOATHOCTb, He3aBUCUMble COGLITUA fe-
peBO cnyyaliHOro onbiTa.

M3yyaTb CBOWCTBa (onpefeneHns) He3aBUCUMbIX COGbI-
TURA.

PewaTb 3afayn Ha onpefeneHne U UCNONb30BaHMe Hesa-

BUCUMbIX COBLITUIA.



0606LeHMeE,
KOHTPO/b

(4 1)

MpeacTaBneHne fAaHHbIX. OnucaTenbHas
cTaTucTuKa. [padbl. BeposTHOCTb cny-

YaiHOro Cco6bITUS. dnemMeHTbl KOMOWHa-

TOPUKM
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PewaTb 3agaynm Ha mouckK BepOHTHOCTeVI, B TOM u4ucne

YCNOBHbIX, C NCNOJ/Ib30BaHUEM fiepeBa cnyqaﬁHoro onbiTa

MoBTOPATHL U3YYEHHOE W BbICTPanBaTb CUCTEMY

3HaHWA.

PewaTb 3afaun Ha NpesCcTaBneHNE U ONUCaHNE JaHHbIX C
NMOMOLLbI0 M3YUYEHHbIX XapakTepuUcTUK. PellaTh 3afaum ¢
NpUMeHeHUeM rpados.

PelwaTb 3afaum Ha HaX0X/eHWe BEPOSTHOCTU CyyaiiHOro
c0o6bITUA NO BEPOATHOCTSM 3/1EMEHTAPHbIX COOLITUIA, B TOM
4mcie B OMbITaX C PAaBHOBO3MOXHbIMMW 3/1EMEHTapPHbLIMM CO-
6bITUAMMN.

PelwaTb 3afa4n Ha HaXOXAEeHNe BepOSTHOCTel 06beanHe-
HUS 1 NepeceyveHnst CO6bITUIA, B TOM YMCNe HE3aBUCUMbIX, C
1cnosnb30BaHNEM rpaduyeckux MpeAcTaBneHUid u fepesa
cnyyYaiiHoro onbiTa

PewaTb 3afa4u Ha nepeumcneHne KOM6UHaLWi (Yncna ne-
pecTaHOBOK, YMC/a COYETaHUI), Ha HAX0XAEHWe BEPOSTHO-
CTeil CO6LITUI C MPUMEHEHWEM KOMOWMHATOPWKKU, B TOM

yucre ¢ UCNosb30BaHNEM TpeyrosibHuKa MNackans



9 knacc (He meHee 34 4)

HasBaHue pas-

faena (Tembl)

(uncno yacoB)
MoBTOpeHMne Kypca 8
Knacca

(4 4)

OCHOBHOE cofiepXKaHue

MpeacTaBneHne faHHbIX. OnucaTenbHas
cTaTMcTMKa. Onepauuy Hafg CoBbITUAMN.

He3aBMCMMOCTb COObITUI
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XapaKTepucTmKa AeaTeNbHOCTM 06yyUatoLLmxcs

MoBTOPATH U3YYEHHOE U BbICTPaUBaTb CUCTEMY 3HAHUIA.
PewaTb 3afaun Ha NpeAcTaBaeHNE 1 ONUCaHWE AaHHBIX.
PelwaTb 3afaum Ha HaxXoXAeHNe BePOSTHOCTEN 06beaNHe-
HUS 1 NepeceyeHnst COBLITUIA, B TOM YMCNE HE3aBUCUMbIX, C
1cnosb30oBaHNEM Tpauyueckux NpeacTaBneHWin N aepesa
CNyy4aiiHoro onbiTa.

PewaTb 3ajauu Ha nepeumcneHne KOM6rHaLmii (Yncna ne-
PecTaHOBOK, YMC/a COYeTaHW), Ha HAX0XAeHWe BEPOSTHO-
CTeil COOLITUIA C MPUMEHEHWEM KOMOWMHATOPWKKU, B TOM

yucre ¢ UCnosib3oBaHMEM TpeyrosibHuKa MNackans



3neMeHTbl KOMBUHATO-
puKM
(4v)

eomeTpuyeckas se-
POATHOCTb

(4 4)

KOM6VHaTOpHOE MPaBUAO  YMHOXEHMS.
MepecTaHoBKM. ®akTopuan. CoueTaHus 1
UmMCNO coUeTaHwii. TpeyronbHMK Mackans.
MpakTuyeckas paboTta «BbluncneHne se-
POATHOCTEl C MCMOMb30BaHNEM KOMBUHA-

TOPHbIX PYHKLWI 3NEKTPOHHBIX TaBNUL»

CeomeTpuyeckas BepoOSTHOCTb. Cnyuaii-
HblIli BbIGOP TOUYKM M3 (UrYpbl HA NNOCKO-

CTU, M3 OTPE3Ka, U3 Ayr1 OKPYXKHOCTH
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OcBauBaTb MOHATUA: KOMOGMHATOPHOE NPaBWI0 YMHOXe-
HWs, ynopsifioYeHHass napa, Tpolika 06LEKTOB, NepecTa-
HOBKa, (hakTopuan umcna, CoueTaHue, UYMCN0 COYeTaHWi,
TpeyronbHUK Mackans.

PewaTb 3afaun Ha mepevyucneHne ynopsifoYeHHbIX nap,
TPOEK, NMepevncneHne NepecTaHoBOK M COYETAHUIA 3neMeH-
TOB Pa3NNYHbIX MHOXECTB.

PewaTb 3afjaun Ha NPUMEHeHUe yucna COYeTaHUiA B a-
rebpe (Cokpaw,éHHoe yMHOXeHue, 6UHOM HblOTOHA).
PewaTb, npuMeHsas KOMOUHATOPMKY, 3ala4m Ha Bblumnche-
HVe BEpPOATHOCTEl, B TOM YMC/E C MOMOLLbIO 31EKTPOHHbIX
TabnmL, B Xo4e NpakTUYeCKOn paboTsl

OcBauBaTb MOHATUE FeOMETPUYECKON BeposiTHOCTU. Pe-
WaTb 3afayM Ha HaxoX[eHWe BepOSTHOCTEN B OMbITax,
NpeacTaBUMbIX Kak Bbl6OP TOYEK M3 MHOrOYrofibHMKa,
Kpyra, 0Tpe3ka Wau Ayru OKpY>KHOCTU, YMCNI0BOFO MpoMe-

XyTKa



McnblTaHuns
BepHynnu (6
u)

CnyuaitHas

BennymnHa (6

4)

WcnbiTaHue. Ycnex 1 Heyaada. Cepus nc-
NbiTaHWii 0 NePBOro ycnexa. McnbiTaHus
BepHynnu. BeposTHOCTW cOGbITWIA B ce-
pUn ucnbiTaHWii BepHynau. MMpakTude-

ckas paboTa «VcnbiTaHns bepHynam»

CnyuaiiHaa BenuuMHa M pacnpegeneHue
BEPOATHOCTEN. MaTemaTunueckoe OXuja-
HUE U AWCnepcus CryyvaiiHoM BennUMHBI.
MpUMepbl  MaTEMaTUYECKOTO  OXKWAAHWA
KaK TEeOpeTUYeckoro CpefHero 3HaueHus

BE€/INYNHBI.
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OcBauBaTb NOHATUA: UCMbITAHUE, 31EMEHTAPHOE COObITUE
B MCMbITaHUM (ycnex U Heyjaaua), Cepusi UCNbITaHWiA,
HacTynneHWe NepBoro ycnexa (Heygauu), cepus ucnbiTa-
HWUA BepHynnu.

PewaTb 3afaum Ha HaxoXeHne BEPOATHOCTEN COObITUIA B
Cepumn UCMbITaHWIA O NePBOro ycnexa, B TOM Yucne ¢ npu-
MeHeHeM (hopMynbl CYMMbI FeOMeTPUYECKO nporpeccum.
PelwaTb 3aga4n Ha HaXoXeHWe BEPOSITHOCTEN 3/leMeHTap-
HbIX COObITUIA B CEpUN NCMbITaHWI BepHyNnu, Ha Haxoxae-
HVe BEPOSTHOCTM OMpefeNéHHOro YMcna ycrnexos B Cepuu
ucnblTaHUit BepHynau. M3yyaTb B X0fje MPaKTUYECKOM
paboTbl, B TOM 4MC/iEe C NOMOLLbI0 LUGPOBBLIX PECYpCoB,
CBOICTBA BEPOSITHOCTU B CEPUM UCTbITAHWA BepHyniun
OCBOUTb NOHATUSA: CnyyaiiHas BeNMYMHA, 3HAUYEHWe Cny-
YaliHOW BENMUNHbI, pacrpefeneHne BepoSTHOCTENA.
N3yyaTb 1 06CyxAaTb NpUMepbl AUCKPETHLIX M Henpe-
PbIBHBIX CyYaliHbIX BEANUMH (POCT, BEC YEI0BEKA, YMC/IEH-

HOCTb HaceneHud, agpyrme M3MeH4YUBbLIE BENMNYUHbLI, pac-



MoHATME 0 3aKOHe 6onbWKUX Yncen. Miame-
peHue BEPOSATHOCTEN C MOMOLLbIO 4acToT.

MpumMmeHeHMe 3aKOHa 60NbLWINX YnCcen
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CMaTPUBaBLLUNXCA B Kypce CTaTUCTUKK), MOAENbHbIX CAYy-
YaliHblX BENWYUH, CBA3AHHLIX CO ClyyallHbIMKW ONbiTaMu
(6pocaHne MOHETbl, UTPaNIbHON KOCTW, CO CNy4YaHbIM Bbl-
6opom n T. n.).

OcBamBaTb MOHATUA: MaTeMaTWUYECKOe OXWAaHue Cchny-
4yallHOW BeNUYMHbBI KaK TeOpeTuyeckoe CpefHee 3HayeHue,
aucnepcus cnydvaiiHoW BeNMUMHbBI KaK aHanor gucnepcuu
uyncnoBoro Habopa.

Pewarb 3aja4u Ha BbluMCieHe MaTeMaTUYECKOT0 0Xunpaa-
HUS M LUCNEePCUN AUCKPETHOW cnydaliHol BeNMYMHbI NO 3a-
[aHHOMY pacnpefjeneHnto, B TOM 4Yucne 3afad, CBA3aHHbIX
CO CTPaxoBaHMEM W NoTepesamu.

3HAKOMUTbLCHA ¢ MaTeMaTMUYeCKUM OXUAAHWEM U JuUcrep-
cueli HEKOTOPbIX pacnpejeneHunii, B TOM Yncne pacnpegene-
HWUA CNy4YaliHON BENNYUHBI

«UYMCN0 YCMEeXOB» B Cepumn ucnbiTaHuit bepHynnu. M3yyatb
4acToTy COGbLITUA B MOBTOPSAIOLMXCA CAYyYaHbIX OMbITax

KaK CNyyaitHyto BeNNYNHY.
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3HAKOMUTbLCA ¢ 3aKOHOM 60nblInX Yyncen (B popme bep-
Hynnu): npu 60ONbLWIOM YMCNe OMbITOB YacToTa COGLITUA
6113Ka K ero BepOATHOCTH.

PewwlaTtb 3afayun Ha nsmepeHune BepOATHOCTEN C MOMOLLbIO
yacToT.

O6cynagaTb ponb 3aKoHa 60MbLWKUX YMCEN B 060CHOBAHNN
4YacTOTHOIO MeToja U3MEpPEHUs BEPOATHOCTEN.
Ob6cynagaTb 3aK0H 60/bWMX YNCEN KaK NPOABAEHNE CTATH-
CTUYECKOW YyCTOMUYMBOCTU B U3MEHUYUBBLIX ABMEHUNAX, PONb

3aKOHa 60NbLW KX Yncen B npupoje n B XNU3HW Yenoseka



Mpopgon>keHne

06061eHme, MpescTaBneHne AaHHbIX. OnucaTenbHas MoOBTOPATHL U3YyUYEHHOE U BbICTPAMBATh CUCTEMY

KOHTpOnb (10 CTaTUCTMKA. BEPOATHOCTb CYYaliHOrO CO-  3HAHWiA.

4) GbITUS. DNEeMEHTbl KOMGUHATOPUKKM. Cny- PewaTb 3a/ja4n Ha NpeACTaBNeHNe U ONUCaHNe AaHHbIX.
yaiiHble BENIMUYNHbBI U pacnpefeneHus PewaTb 3a/jaumM Ha HaX0X/eHWe BePOATHOCTEN COBLITUIA, B

TOM 4Yucne B onbiTax C pPABHOBO3MOXXHbIMW 3/1IEMEHTAPHbBIMA
cobbITMAMNU, BepOﬂTHOCTeVI O6'be,qMHEHMH n nepeceyeHuns
COObITWIA, BbIYNCNATH BEPOATHOCTN B ONbiTaX C CepuaMn

CNyyYaiHbIX UCMbITAHWIA

Mpu pa3paboTke paboueii NporpaMmbl B TEMaTUUECKOM MAaHUPOBAHWUU AO/KHbI BbITb YUTEHbI BO3MOXHOCTW UCMONb-
30BaHMs 3MEKTPOHHbIX (LM(POBbLIX) 06pPa30BaTe/NbHBIX PECYPCOB, ABASIOWMUXCA Y4eGHO-METOAMYECKAMI MaTepuanamu (Myb-
TUMeaWitHbIe NMPOrPaMMbl, 3MEKTPOHHbIE YUEBHUKN W 3aaUHVKU, 3NEKTPOHHbIE 6UGNMOTEKM, BUPTYasibHble NabopaTopuu, wUr-
pOBble MPOrpaMMbl, KONNEKLUMM LU(POBLIX 06Pa30BaTe/bHbIX PECYPCOB), UCMONMb3YEMbIMU AN 06YYEHUsS M BOCMUTAHWA pa3-
NINYHBIX TPYNN NOJSb30BaTENEN, NPEACTABNEHHBIMU B 31EKTPOHHOM (LU(hPOBOM) BUAE W Peau3yoUMi AUAAKTUYECKME BO3-

MOXHOCTU VKT, coaepyxaHue KOTOPbIX COOTBETCTBYET 3aKOHOAATeNbCTBY 06 06pa3oBaHnM.
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KaJICHIlapHO-TeMaTI/I‘IeCKOC IJIAHHPOBAHHUE

S kaace (170 wacoB)

n/n

Tema

1 yerBepTh (8 Hexesb; 40 ypokoB)

I[GCHTI/ILIHaH CHCTEMA CUUCIICHUSA. Psj HaTypaJlbHbIX YHCCII

I[GCHTI/ILIHaH CHCTEMA CUHCIICHUS. Psj HaTypaJlbHbIX YHCCII

Harypanbnsiii psa. Yucmo 0

Harypanbnsiii psa. Yucmo 0

HarypaneHbie yncia Ha KOOPAUHATHON HPsAMOit

HarypaneHbie yncia Ha KOOPAUHATHON HPsAMOit

N N N s W N =

HarypaneHble yncia Ha KOOPAUHATHON HPsIMOit
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8 | CpaBHeHHE, OKPYIIIEHUE HATYPATBHBIX YU CEIT

9 | CpaBHEHHE, OKPYTIICHUE HATYPATBHBIX YHCEIT

10 | CpaBHeHHE, OKPYTTICHUE HATYPATIBHBIX YHCEIT

11 | CpaBHEHME, OKPYTIIEHUE

12 | CpaBHEHME, OKPYTTIEHUAE HATYPATIBHBIX

13 | ApudmMernueckue NeHCTBUS ¢ HATYPATbHBIMH YU CIIAMHA
14 | ApudmMeTnyueckue NeHCTBUS ¢ HATYPATbHBIMH YU CIIAMHA
15 | Apudmernueckue NeHCTBUS ¢ HATYPATbHBIMH YU CIIAMHA
16 | ApudmeTryecKkue IeHCTBUS C HATYPATIbHBIMUA YHCITAMU
17 | ApudmMeTnueckue NeHCTBUS ¢ HATYPATbHBIMK YU CIIAMHA
18 | ApudmMernueckue NeHCTBUS ¢ HATYPATbHBIMH YU CIIAMA
19 | Apudmernueckue NeHCTBUS ¢ HATYPATbHBIMH YU CIIAMHA
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20 | CaoiicTBa HYJIS IPU CIIO’KEHUH M YMHOKEHUH, CBOMCTBA €IMHULIBI IPU YMHOKEHUN

21 | CgoiicTBa HyJs TIPU CIIO’KEHUHM U YMHOKEHHUH, CBOMCTBA €IMHULIBI IIPA YMHOKCHUH

22 | IlepeMecTUTENBHOE U COYETATENBHOE CBOMCTBA CII0KEHUSA M YMHOKEHUS, paclpeie-
JINTEJIBHOE CBOMCTBO YMHOKECHUSA

23 | llepeMECTUTENBHOE U COUETATENBHOE 1 CBOMCTBA CIOXKEHUS U YMHOXKEHUS, pacIpe-
JNENTEIIBHOE CBOUCTBO YMHOKECHUS

24 | IlepeMeCTUTENBHOE U COYETATENBHOE CBOWCTBA CIIOKEHUS U YMHOXKEHH, pacpeie-
JINTEIIBHOE CBOMCTBO YMHOKECHUSA

25 | Jlenurenu v KpaTHBIE YKCIIA, PA3JI0KEHUE YMCIIAa HA MHOXKHATENN

26 | /Jlemutenu M KpaTHbIC YUCTA, PA3JIOKEHUE YUCIIA HA MHOXKUTEIIN

27 | JlenuTenu v KpaTHBIE YKCIIA, PA3JI0KEHUE YMCIIA HA MHOXKHATENN

28 | Jlenenue ¢ 0CTaTKOM
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29

JlemeHune ¢ ocTaTkoM

30 | [IpocTeic U COCTABHBIE YKCIIA

31 | IIpocTeie U cocTaBHbIE YnCiia

32 | Ilpusnaku nenmmumoctr Ha 2, 5, 10, 3,9 1 15.10.2024

33 | Ilpusnaku nenmmumoct Ha 2, 5, 10, 3,9 1 16.10.2024

34 | UncnoBble BBIPOKEHU, TOPSIIOK AEHCTBUINA

35 | UucnoBele BEIPAKEHUS, TOPAIOK

36 | UucioBbIe BEIPOKEHUS, TOPAAOK ACHCTBUI

37 | Pemenue TEKCTOBBIX 334 HA BCE apU(PMETHUECKUE ACHCTBHS, HA JBM)KCHUE U MO~
KYTIKH

38 | PemieHue TEKCTOBBIX 3a/1a4 HA BCE apU(PMETHUECKUAEC NCHCTBUS, HA IBHXKEHUE U MO~

KyTIKA
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39

40

PelLeHne TeKCTOBbIX 3a7a4 Ha Bce apI/IQJMeTI/I‘-IeCKI/Ie ,EI,EVICTBI/IFI, Ha ABVXEHUE U MO-

KYNKW
PellieHMe TEKCTOBbIX 3a/a4 Ha BCe apuMeTUYecKue AeiicTBUSA, Ha ABUKEHUE 1 MO-

KYTKM
2 YeTBepTb (8 Hepenb; 40 ypoKoB)
PelLieHMe TEKCTOBbIX 3aay Ha BCe apuiMeTUYECKME OEUCTBUS, Ha ABVKEHME U MNO-

KYNKW
PelLieHMe TEKCTOBbIX 33/1a4 Ha BCe aputIMeTUYECKME AECTBMSA, Ha ABUXEHNE W MO-

KynKu
KoHTposibHas pabota no Teme "HatypasibHble yncna u Hynb'"
Touka, npsamas, oTpe3okK, yd. JlomaHas

3mepeHue ANMHbI 0Tpe3ka, METPUYECKUEe eiNHULIbI U3MEPEHMS A/INHBI
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6 | UsmepeHue AMHBI OTPE3Ka, METPUUCCKHUE EAUHULIBI U3MEPEHUS! JUTHHBI
7 | OKpY>KHOCTBb U KPyT

8 | Okpy>KHOCTb U KpyT

9 | IlpakTun4eckas padora no reme "[locTpoeHue y30pa u3 OKpy>KHOCTER"
10 | Yroun. [Ipsamoii, ocTpslil, TYIONH U pa3BEPHYTHINA YIIIbI

11 | VYrou. IIpaMoii, OCTpBIi, TYIION U Pa3BEPHYTHINA YIIIbI

12 | HUsmepenne yrnos 1 20.11.2024

13 | UsmepeHue yrios

14 | UsmepeHue yrios

15 | lIpakTu4yeckas paGora no reme "[locTpoeHue yrios"

16 | [poOs. [IpaBuiibHBIE M HEMMPABUWIBHBIE TPOOH

17 | dpoGs. [IpaBunbHBIE M HEMPABWIIBHBIE APOOH
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18 | JIpoOb. IIpaBuibHBIC M HEMPABUIIBHBIE APOOH
19y | Ipo0s. IlpaBunbHBIE M HEMPABUIIBHBIE APOOH
20 | dpoOs. [TpaBunbHBIE U HEMPABUIIBHBIE APOOU
21 | OcHOBHOE CBOMCTBO ApoOH

22 | OCHOBHOE CBOMCTBO apoOH

23 | OCHOBHOE CBOHMCTBO 1po0u

24 | OcHOBHOE CBOMCTBO ApoOH €

25 | OcHOBHOE CBOMCTBO apoOH

26 | OCHOBHOE CBOMCTBO apoOH

27 | OcCHOBHOE CBOMCTBO ApoOH

28 | CpaBHeHue npoOei

29 | CpaBHeHue apodeit
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30 | CpaBHeHue apolei

31 | CpaBHeHue apolei

32 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
33 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
34 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
35 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
36 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
37 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
38 | CnoskeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEii
39 | CnokeHHE U BBIMUTAHUE OOBIKHOBEHHBIX JPOOEi
40 | CmemanHas 1poob

3 yerBepTh (10 Henesb; SO ypokoB)
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CwMemannas 1po0b

CwMemannas 1po0b

CwMermanHas 1po0b

YMHOKEHUE U IEICHAE OOBIKHOBEHHBIX TPOOEii; B3aMMHOOOPATHBIE IPOOH

YMHOKEHUE U IETIEHNE OOBIKHOBEHHBIX TPOOEii; B3auMHOOOpaTHBIC TPoOH

YMHOKEHUE U IETIEHNE OOBIKHOBEHHBIX TPOOEii; B3auMHOOOpaTHBIC TPoOH

YMHOKEHUE U IETIEHNE OOBIKHOBEHHBIX TPOOEH; B3auMHOOOpaTHbIC TPoOH

YMHOKEHUE U IEJIEHNE OOBIKHOBEHHBIX TPOOEH; B3auMHOOOpaTHbIC TPoOH

O| 0 | & | | Wl | =

YMHOKEHUE U IETIEHNE OOBIKHOBEHHBIX TPoOEii; B3auMHOOOpaTHBIC TPoOH

[
o}

YMHOKEHUE U IEJIEHNE OOBIKHOBEHHBIX IPoO€ii; B3auMHOOOpaTHBIE TpoOur

[y
[y

YMHOKEHUE U IEICHAE OOBIKHOBEHHBIX TPOOEii; B3aMMHOOOPATHBIE IPOOH

[
(\®)

Penienune TeKCTOBBIX 3a/1a4, cojepxaiiux Apoou. OCHOBHBIE 3a/1a4k HA APOOH
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13
14
15
16
17
18
19
20
21
22
23
24

PeLLeHVe TeKCTOBbIX 3afad, cogepxatmx 4pobun. OCHOBHbIE 3a4a4n Ha Apobu
PeLLeHVe TeKCTOBbIX 334, coaepxaiimx Apobun. OCHOBHbIE 3a4a4n Ha Apobu
PeLLeHVe TEKCTOBbIX 3afad, cogepxatimx Apobun. OCHOBHbIE 3a4a4K Ha Apobu
PeLLeHVe TEKCTOBbIX 334, coaepxatimx Apobun. OCHOBHbIE 3a4a4n Ha Apobu
PeLLeHVe TEKCTOBbIX 33fa4, cogepxxamnx apobun. OCHOBHbIE 3aa4un Ha Apobu
PeLLeHVe TEKCTOBbIX 334, coaepx aiimx Apobun. OCHOBHbIE 334a4n Ha apobu
PeLLeHVe TEKCTOBBIX 3afad, cogepxatmx Apobun. OCHOBHbIE 3a4a4n Ha Apobu
PeLLeHVe TeKCTOBbIX 33/ad, cogepxatimx 4pobun. OCHOBHbIE 3a4a4n Ha Apobu
[MprMeHeHNe BYKB AN 3arMMCcn MaTeMaTUYeCKNX BbIPAXKEHWI 1 NPeASIOKEHNIA
[MprMeHeHWe BYKB AN 3arMcn MaTeMaTUYECKNX BbIPAXKEHWI 1 NPeASIOXKEHNIA
KoHTposnbHas pabota no teme "OO6bIKHOBEHHbIE Apobu™

MHOroyronbHNKK. YeTbIpEXyronbHUK, NPSIMOYTo/bHIK, KBaapaTt
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25

MHOroyroapHuKd. YeTBIPEXYTOJBHUK, TPAMOYTOJIBHUK, KBAAPAT

26 | IIpakTnyeckas padora no reme "l[locTpoeHHe MPAMOYTOJIbHUAKA € 3aJaHHBIMU CTO-
POHAMU Ha HEJTMHOBAHHOM Oymare"

27 | TpeyronsHuk

28 | TpeyronsHuk

29 | [Inowaaes U nepUMETP MPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPs-
MOYTOJIBHUKOB, € IMHULIBI U3MEPEHHUSI TJTOLIAN

30 | [1nowans U nepuMETP NPIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPsi-
MOYTOJIBHUKOB, €IMHULIBI U3MEPEHHUSI TTOLIA N

31 | [1Inowane u nepuMETP NMPSIMOYTOJIbHUKA K MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 TIPs-
MOYTOJIBHUKOB, €IMHULIBI U3MEPEHHUSI TTOLIAN

32 | IlepuMeTp MHOTOYrOJIBHUKA
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33

[TepuMeTp MHOTOYTOIBHUAKA

34

JlecatTruuHas 3anucek ApoOei

35

JlecatruuHas 3anucek ApoOei

36 | Jlecsatuunas 3anuck Qpodei

37 | CpaBHEHHUE ACCATHYHBIX APOOEH

38 | CpaBHeHHUE ACCATUUYHBIX APOOEH
39 | CpaBHEHHUE ACCATHUHBIX APOOEH

40 | CpaBHEHUE ACCATUYHBIX APOOCH
41 | CpaBHEHUE ACCATUYHBIX APOOCH
42 | JlelcTBUS C IECATUYHBIMU APOOSMHU

43

JIeUCTBUS ¢ ACCATUYHBIMU JPOOSIMU

44

JICUCTBUS ¢ AECATUYHBIMU JPOOSIMHU
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45 | JlelcTBHS C NECATUUHBIMU APOOSIMU
46 | JlelicTBHS C NECATUUHBIMU APOOSIMU
47 | JleWcTBHS C NECATUUHBIMU APOOSIMU
48 | JlelcTBHS C NECATUUHBIMU APOOSIMU
49 | JlelcTBHS C NECATUUHBIMU APOOSIMU
50 | J[ledcTBUS C IECATUUHBIMU APOOSIMH
4 yerBepTh (8 Henenb; 40 ypokoB)

1 | JleficTBHS C AECATUYHBIMU APOOSIMH

2 | JleiicTBUS ¢ ACCATUYHBIMU JPOOSIMU

3 | JleicTBus ¢ ACCATUUHBIMU IPOOSIMU
4 | JlelcTBUS C NECITUUYHBIMU APOOSIMHU
5 | JlelcTBUs C NECATUUHBIMU APOOSIMHU
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6 JIeUCTBUS ¢ JECATUYHBIMH JPOOSIMHU

7 | JlelcTBUs C NECATUUHBIMU APOOSIMHU

8 JIeUCTBUS ¢ JCCATUYHBIMH JPOOSIMHU

9 | JlelcTBUS C NECITUUHBIMU APOOSIMHU

10 | JleicTBuUS ¢ ACCATUUHBIMU JPOOSIMU

11 | OkpyriaeHue AeCATUYHBIX ApOOei

12 | OkpyrieHue JeCATUYHBIX ApoOei

13 | OkpyrieHue AeCATUYHBIX ApoOei

14 | OxpyriaeHue AeCATHUHBIX APOOCi

15 | Pemenue TEKCTOBBIX 3aa4, coaepkanmx Apoou. OCHOBHBIC 3a/1a4l HA APOOH
16 | Pemenue TEKCTOBBIX 3aa4, coaepKanmx Apoou. OCHOBHBIC 3a/1a4l HA APOOH
17 | Pemenue TEKCTOBBIX 3a/1a4, coaepkammmx aApoou. OCHOBHBIE 3aJja4M Ha TpoOr
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18
19
20
21
22
23
24
25
26
27
28
29

PelLeHMe TEKCTOBbIX 3afad, cogepkalumx apoom. OCHOBHbIE 3aaun Ha Apoou
PelLieHMe TeKCTOBbIX 3afad, cofepkalumx apoou. OCHOBHbIE 3aayun Ha Apoou
PelLieHMe TEKCTOBbIX 3aflad, cofepkalumx apoou. OCHOBHbIE 3aayun Ha Apoou
KoHTponbHas paboTta no teme "ecATuU4YHbIe Apobun”

MHororpaHH1Ku. 1306pa>keHne MHOrorpaHHMKoB. Mofenn NpocTPaHCTBEHHbIX TeN
MHororpaHHuKN. N306paxeHne MHOrorpaHHMKoB. Moaeny NpocTpaHCTBEHHbIX Te/l
[MpsiMoyronbHbIA Napannenenunes, Kyb. PasBépTku Kyba v napannenenuneaa
[MpsiMOyronbHbIV Napannenenunes, Kyb. PasBépTku Kyba v napannenenuneaa
MNpakTnyeckasa paboTa no Teme "Pa3BépTKa Kyba"

O6bEM Kyba, NpsAMOYro/IbHOro napansienenunesa

O6bEM Kyba, NpsAMOYro/ibHOro napasnenenuneaa

O6bEM Ky6a, NPAAMOYTo/IbHOr0 Napannenenvnesa
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30
31

32
33
34
35
36
37
38
39
40

O6bEM Kyba, NPsIMOYTro/IbHOrO Napannenenunesa

[MoBTOpPEHME OCHOBHbLIX MOHATUIA M MeTO4OB Kypca 5 Knacca, 0606LLeHVEe 3Ha-
HUIA/Bcepoccuiickas npoBepoyHas paboTa

[MOBTOpPEHME OCHOBHbIX MOHATMIA U METOAOB Kypca 5 Knacca, 0606LLeHne
IToroBast KOHTpO/IbHasA paboTa

[MOBTOpPEHNE OCHOBHbIX MOHATMIA 1 METOO0B Kypca 5 Knacca, 0606LLeHMe 3HAHWI
[MOBTOpPEHNE OCHOBHbIX NMOHATWIA 1 METOOB Kypca 5 Knacca, 0606LLeHMe 3HAHWI
[MOBTOpPEHNE OCHOBHbIX NMOHATWIA N METOOB Kypca 5 Knacca, 0606LLeHMe 3HAHWI
[MOBTOpPEHNE OCHOBHbLIX MOHATMIA 1 METOMOB Kypca 5 Knacca, 0606LLeHMEe 3HAHWI
IToroBast KOHTpO/IbHasA paboTa

[MoBTOpEHMe OCHOBHbIX MOHATUIA U METOAOB Kypca 5 Knacca, 0600LeHVe 3HaAHWI

[MOBTOpEHMe OCHOBHbIX MOHATUIA U METOLOB Kypca 5 Knacca, 0600LeHVe 3HaHWI
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6 kacce (170 yacoB)

Ne

n/n

Tema

1 yerBepTh (8 Hexesb; 40 ypokoB)

ApupmMeTHUECKHE AEHCTBHS C MHOTO3HAYHBIMU HATYPAJIbHBIMH YMCIIAMHA

ApupmMeTHUECKHE NEHCTBHS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMHA YUCIIAMHA

ApupmMeTHUECKHE AEHUCTBHS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMHA YUCIIAMHA

ApupmMeTHUECKHE AEHCTBHS ¢ MHOTO3HAYHBIMU HATYPAJTbHBIMHA YUCIIAMHA

ApupmMeTHUECKHE AEHCTBHS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMH YMCIIAMHA

ApupmMeTHUECKHE AEHCTBHS ¢ MHOTO3HAYHBIMU HATYyPAJbHBIMHA YUCIIAMHA

YucmoBbie BBIPAKCHUA, IIOPAIOK

R A &N | A W N ==

JICHCTBHIA, UCITOJIb30BAHUE CKOOOK
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9 | UncnoBbIE BBIPAKECHHUS, TOPIIOK ACHCTBUN, HCIOIB30BAHUE CKOOOK

10 | YucnoBbie BRIPAKECHHUS, MOPSAAOK ACHCTBHMA, HCMOIB30BAHUE CKOOOK

11 | YucnoBsie BEIpaXKCHHUS, MOPSJAOK ACHCTBUM, HCMOIB30BAHUE CKOOOK

12 | YucnoBsie BEIPpAXKECHHUS, MOPSOK ACHCTBUM, HCIOIB30BAHUE CKOOOK

13 | OkpyrieHue HaTypanbHBIX YHCEIT

14 | OkpyrieHue HaTypanbHBIX YUCEIT

15 | OkpyrieHue HaTypanbHBIX YUCEIT

16 | JlenuTenu u KpaTHbIC YKCIIA, HAMOOJBIINI OOMIMIA JETUTEb U HAaUMEHbIIEE 00LIEe
KparHoe

17 | JlenuTenu u KpaTHbIC YKCIIA, HAMOOBIINI OOMIMKM JETUTEb U HAaUMEHbIIEE 00IEe
KparHoe

18 | JlenuTenu m KpaTHbIC YKMCIIA, HAMOOBIINI OOMIMKA JETUTEIb U HAUMEHbIIIEE 00LIEE
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KpaTrHoe

19 | JlenuTenu u KpaTHbIC YKCIIA, HAMOOBIINI OOMIMKA JETUTEb U HAaUMEHbIIEE 00IEe
KparHoe

20 | /lenuTenu u KpaTHbIE YKCIa;, HAMOOIBIIMA OO ACTUTENh U HAUMEHBIIEE O01Iee
KparHoe

21 | Jlenwrtenu v KpaTHBIC YMCIIA, HAMOOJIbIINKA OOMIMKA AETUTETh U HAUMEHBIIIEE 00Iee
KparHoe

22 | 1enuMoCTb CYMMBI M TPOU3BEICHUS

23 | AenumMocCTh CyMMBI M IPOU3BEACHUS

24 | JleneHue ¢ OCTaTKOM

25 | JleneHue ¢ OCTaTKOM

26 | PemieHue TEKCTOBBIX 3a1a4
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27
28
29
30
31
32
33
34
35
36

PeLLeHne TEKCTOBbLIX 3a4a4
PelLeHne TeKCTOBbIX 3a4a4
PeLLieHne TEKCTOBbLIX 3a4a4

PeLLeHne TEKCTOBbIX 3a4a4

KoHTposibHas pabota no Teme "HatypasnibHble yncna™

[MepneHAnKYNApHbIE NPAMbIE
[MepneHAnKynapHbie NpamMble
[MapannensHble nNpsamMble

[MapannenbHble NpsamMble

PaccTosaHue mexay ABYMSA ToUKaMu, OT TOYKU A0 I'IpFlMOI7I, O/TMHa MapLlpyTa Ha KBaf-

paTHOW CeTKe
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37

Paccrosame MCIKIAY ABYMA TOYKaMHU, OT TOUYKH 10 HpHMOﬁ, JJIMHA MapaipyTa Ha KBa/-

PaTHON CETKE

38 | PaccrosgHue MeKy ABYMs TOYKAMU, OT TOYKH 10 NPAMOW, JUTMHA MapIIpyTa HA KBa-
PaTHON CETKE
39 | O6GbIKHOBEHHAsE APOOb, OCHOBHOE CBOMCTBO IPOOM, COKpaIllCEHUE APOOECH
40 | OObIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO ApOOH, COKpaIeHUe ApoOei
2 yerBepTh (8 Hepenb; 40 ypokos)
1 | OObIkHOBEHHAs 1POOBL, OCHOBHOE CBOMCTBO APOOHM, COKpALICHHE ApOOeii
2 | OObIKHOBEHHAs 1POOb, OCHOBHOE CBOMCTBO APOOM, COKpaLCHHE apOoOeii
3 | CpaBHEHHE U YIIOPSIIOUMBAHUE APOOCH
4 | CpaBHeHUE U yHOPAAOUYMBaHUE APOOECH
5 | CpaBHEHUE U YIOPSAAOUYMBAHKAE
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6 | Jlecsatnunble ApoOH M METPUYECKAsE CUCTEMA MEP

7 | Jlecatuunbie 1poOU U METPUUECKAsE CUCTEMA MEP

8 | Apudmernueckue neCTBUS ¢ OOBIKHOBEHHBIMH U JICCATUYHBIMU JPOOSIMU
9 | ApudmeTnueckue ACUCTBUS ¢ OOBIKHOBEHHBIMU U ACCITUYHBIMU JPOOSIMU
10 | ApudmeTndeckue AeUCTBUS ¢ OOBIKHOBEHHBIMU U ACCATUYHBIMU JPOOSIMU
11 | ApudmeTndeckue AeUCTBUS ¢ OOBIKHOBEHHBIMU U ACCATUYHBIMU JPOOSIMU
12 | ApudmeTndeckue AeUCTBUS ¢ OOBIKHOBEHHBIMU U JECATUYHBIMUA TPOOSIMHU
13 | OTHOMICHHE

14 | OTHOIICHHKE

15 | /leneHue B JaHHOM OTHOILICHUM

16 | /lenecHue B JaHHOM OTHOILICHUM

17 | Macmra0, mponopuus
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18
19
20
21
22
23
24
25
26
27
28
29

MacwuTab, nponopums

[MoHATWE npoLueHTa

[MoHATWE npoueHTa

BbluncneHne npoueHTa OT Be/IMUNHBI U BENIMUUHBI MO €8 MPOLEHTY
BbluncneHne npoueHTa OT Be/IMUNHBI U BESIMYUHBI MO eé NPOLEeHTY
BbluncneHne npoueHTa OT Be/IMUNHBI U BESIMUUHBI MO eé NPOLEHTY
BbluncneHne npoueHTa OT Be/IMUNHBLI U BESIMYUHBI MO eé NPOLEeHTY
PeLLeHVe TEKCTOBBIX 33a4, CogepXXalmnx Apo6u v NPOLEHTI
PeLLeHVe TEKCTOBbIX 33a4, CoAepXalnx Apoou 1 NPOLEHTI
PeLLeHMe TEKCTOBBIX 33/a4, CoAepXalinx Apoou 1 NPoLEHTI
PeLLeHVe TEKCTOBBIX 33a4, CoAepXalmx Apo6u 1 NPOLEHTI

KoHTponbHaa pabota no teme "pobn
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30 | IIpakruyeckast padora 1o reme "OTHOMIEHUE JUTMHBI OKPY>KHOCTH K €€ IMameTpy”
31 | OceBas cumMmeTpust. LleHTpasibHass CHMMETpHS

32 | OceBas cumMmeTpust. LleHTpasibHas CHMMETPHS

33 | [locTpocHHE CUMMETPUYHBIX PUTYD

34 | TlocTpoeHUE CUMMETPUYHBIX QPUTYD

35 | lIpakTuueckas padora no reme "OceBas cuMmeTpus'”

36 | CumMeTpus B TPOCTPAHCTBE

37 | [IpuMeHeHrE OYKB 715 3a0MCH MAaTEMATUUYCCKUX BBIPAYKEHUH U TPEATIOKEHU I
38 | byKBEHHBIE BBIPAYKEHUS U YACIIOBBIE ITOACTAHOBKH

39 | byKBeHHBIE PABEHCTBA, HAXO0KICHUE HEU3BECTHOIO KOMIIOHEHTA

40 | bykBEHHBIE PAaBEHCTBA, HAXO0XKIEHUE HEU3BECTHOIO KOMIIOHEHTA

3 yerBepTh (10 Henesb; SO ypokoB)
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DopMyIBl

DopMyIBl

YeTbIpEXYTOIBHUK, PUMEPBI YETHIPEXYTOJIbHUKOB

IIpsaMoOyroJIbHUK, KBaapar: CBOKWCTBA CTOPOH, YITIOB, AUAarOHAJIEH

IIpssMOyroJIBHUK, KBaApaT: CBOMCTBA CTOPOH, YIJIOB, AMaroHaiei

H3mepenue yriioB. Buasl TpeyroabHUKOB

H3mepenue yriioB. Buasl TpeyroabHUKOB

[TepuMeTp MHOTOYTOITBHUKA

O| 0 | & | | Wl | =

[TepuMeTp MHOTOYTOITBHUAKA

[
o}

[Tnomwane Gpurypsl

[y
[y

[Tnomane Gurypsl

[
(\®)

DOopMyJIBI IEPUMETPA U TIIOLIAIN NPSIMOYTOIBHUKA
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13
14
15
16
17
18
19
20
21
22
23
24

dopmynbl NepUMeTPa U NIOLLAAN NPSIMOYTO/bHMKA

MpubNmKEHHOe N3MepeHKe naowaan huryp

MNpakTnyeckasa paboTa no Teme "Tnowanb Kpyra™

KoHTposibHas paboTa rno teme "BbipaxkeHusi ¢ OykBaMu. ®Urypbl Ha MIOCKOCTA'™

Llenbie uncna
Llenble uncna
Llenbie uncna
Mogaynb uncna,
Mogaynb uncna,
Mogaynb uncna,
Mogaynb uncna,

Mogaynb uncna,

reoMeTpuyeckas MHTepnpeTaLus Moayns
reoMeTpuyeckas MHTepnpeTaLus Moayns
reoMeTpuyeckas UHTepnpeTaLus Moayns
reoMeTpuyeckas MHTepnpeTaLus Moayns

reoMeTpmnyeckada NMHTePNpeTauna MoaynAa
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25

UucnoBeIE MPOMEXKYTKH

26 | [1oJIOKUTENBHBIE U OTPULIATENBHBIE YMCIIA

27 | T1oMOXKUTENBHBIE U OTPULIATENBHBIE YU CIIA

28 | CpaBHEHUE TIOJIOKUTENBHBIX W OTPALIATENIBHBIX YUCEN

29 | CpaBHEHUE TIOJIOKUTENBHBIX U OTPALIATENBHBIX YUCEN

30 | CpaBHEHUE TIOJIOKUTENBHBIX M OTPALIATENIBHBIX YUCEN

31 | CpaBHEHUE TIOJIOKUTENBHBIX U OTPALIATENBHBIX YUCE

32 | CpaBHEHUE NIOJIOKUTENBHBIX M OTPALIATENLHBIX YUCEN

33 | CpaBHEHHME NOJMOKUTENBHBIX A OTPULIATEIBHBIX YUCEI

34 | ApudmeTruecKne CHCTBHS C MOJIOKATEIBHBIMU U OTPULIATCTIBHBIMA YHCIIAMU
35 | ApudmeTruecKne ACHCTBHS C MOJIOKATEIBHBIMU U OTPULIATCIIBHBIMA YHCIIAMU
36 | ApudmeTHUECKHAE ACHCTBHS C OJIOKATEIBHBIMU U OTPULIATCTIBHBIMA YHCIIAMU
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37 | ApudmeTndeckue ACUCTBUS C MOJOKUTEIbHBIMU U OTPUIATEIBHBIMH YUCIaMHU
38 | ApudmeTndeckue ACUCTBUS C MOJOKUTEILHBIMU U OTPUIATEIBHBIMU YUCIIaMHU
39 | ApudmeTndeckue ACUCTBUS C MOJOKUTEIBHBIMU U OTPUIATEIBHBIMH YMCIaMHU
40 | ApumMeTruecKre NCUCTBUS C MOJOKUTETLHBIMU U OTPULIATEILHBIMU YHACIAMHU
41 | ApudmMeTruecKre NCUCTBUS C MOJOKUTEILHBIMU U OTPUIIATEIBHBIMH YUCIaMHU
42 | ApudmMernyueckue ICHCTBHS C MOJOKUATEIBHBIMU M OTPULIATEIBHBIMU YU CIIAMH
43 | ApumMeTruecKre NCUCTBUS C MOJOKUATETLHBIMU U OTPUIIATEIBHBIMH YUCIIaMHU
44 | ApumMeTrueckre ACUCTBUS C TOJOKUTEIILHBIMU U OTPULIATEIBHBIMHA YUCIIaMHU
45 | ApupmMeTruecKre NCHCTBUS C MOJOKUTEILHBIMU U OTPUIIATEIBHBIMH YUCIIaMHU
46 | ApumMeTruecKre NCUCTBUS C MOJOKUTEILHBIMU U OTPUIIATENIBHBIMH YUCIaMHU
47 | ApumMeTruecKre TCHCTBUS C MOJOKUATEILHBIMU U OTPULIATEIbHBIMUA YUCIaMHU
48 | ApumMeTruecKre NCUCTBUS C MOJOKUTETLHBIMU U OTPUIIATEIBHBIMH YUCIaMHU
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49
50

~N o O B~ W N

ApuipmeTnyeckmne AencTens ¢ NONOXUTENbHBIMA U OTPULATENIbHBIMU YMCaMK
ApumeTnyeckne AencTemns ¢ NONOXUTENbHBIMU U OTPULATE/IbHBIMU YMCaMK
4 yeTBepTb (8 Hepenb; 40 ypoKOB)

ApuimeTnyeckne AencTemns ¢ NONOXUTENbHBIMU U OTPULATE/IbHBIMW YMCaMK
ApupmeTnyeckne AencTens ¢ NONOXUTENbHBIMU U OTPULATENIbHBIMU YMCaMK

PelLleHMe TeKCTOBbIX 3a4a4

PelleHMe TEKCTOBLIX 3a4a4

PelleHMe TEKCTOBLIX 3a4a4

PeLleHMe TEKCTOBLIX 3a4a4

KoHTponbHas paboTa no Temam "ByKBeHHbIe BbIpaXKeHUS. [10/10XUTENbHbIE U OTPU-
LiaTesibHble yncna”

MpsIMOYTo/bHas cMcTeMa KOOPAMHAT Ha MI0CKOCTK
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9 | KoopauHaTel TOYKH Ha MJIOCKOCTH, a0CCca U OpAMHATA

10 | CtonOuaTeie U KPyroBbIE AUArPAMMBI

11 | IIpakTuyeckas padora no teme "llocTtpoeHue nuarpamm’

12 | Pemenue TEKCTOBBIX 3a/1a4, COAEPKAIMX JAHHBIC, TPEACTABICHHBIE B TAOIUIAX U HA
auarpammax

13 | Pemenue TEKCTOBBIX 3a/1a4, COAEPKALIMX JAHHBIE, TPEACTABICHHBIE B TAOIUIAX U HA
auarpammax

14 | [TpsmMOyronbpHBINA Mapanenenunes, Kyo, mnpu3mMa, TUpaMuIa, KOHYC, IATUHAP, [ap v
cdepa

15 | [IpsmoyronpHbINA Mapaienenunes, Kyo, npu3ma, nupaMuaa, KOHYC, LATUHAP, Iap v
cdepa

16 | 300paskeHue NpoCTPaHCTBEHHBIX PUTYD
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17 | U300paskeHue npoCTPaHCTBEHHBIX PUTYD

18 | [Ipumepsbl pa3BEPTOK MHOTOIPaHHUKOB, [IWJIMHAPA U KOHYCa

19 | [IpakTnyeckas pabora o teme "Co3naHnue MOJENEH MPOCTPAHCTBEHHBIX (pUryp"

20 | [lonstue 00bEMA; EAMHULIBI U3MEPEHUST 00BEMA

21 | OOBEM MPSAMOYTOIBHOTO Napajuienenunena, kyoa, Gopmyiisl 00bEMa

22 | OOBEM MPSAMOYTOJIBHOTO Napajuienenunena, kyoa, Gopmyiisl 00bEMa

23 | [loBTOpEHNE OCHOBHBIX MOHATHI U METOJOB KYpPCOB 5 U 6 KaccoB, 0000IICHUE U
CHUCTEMAaTHU3alus 3HAHWUI

24 | [loBTOpEeHNE OCHOBHBIX MOHSATHI U METOJOB KYpPCOB 5 U 6 KaccoB, 0000IICHUE U
CHUCTEMAaTHU3alus 3HAHWUI

25 | [loBTOpeHNE OCHOBHBIX MOHSATHI W METOAOB KyPCOB 5 M 6 KiaccoB, 000OIIEHUE U

cUCTEMaTu3auus 3HaHUU
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26

27

28
29

30

31

32

MOBTOpPEHME OCHOBHbIX MOHATMIA U METO0B KypcoB 5 1 6 Knaccos,

CMCTeMaTM3auMH3HaHMM

0606LLeHNe ©

[oBTOpPEHME OCHOBHBIX NOHATUI 1 METO0B KypcoB 5 1 6 KnaccoB 0606LLEHME 1 CU-

cTemMaTu3aumsa 3HaHWiA

BIP/IMpomexxyToyHas aTTectaums

[MOBTOPEHME OCHOBHbIX MOHATWIA M METOLOB KYypCoB 5 M 6 K/accos,
cucTemaTmsaums 3HaHWM

[MOBTOPEHMEe OCHOBHbIX MOHATWIA M METOLOB KYypCcoB 5 M 6 K/accos,

cncremMatmnsaynd

0606LLeHNe ©

0606LLeHNe ©

[OBTOpPEHME OCHOBHbIX MOHATMIA U METOA0B KYpPCcOoB 5 1 6 KnaccoB, 0606LLeHVe

cucTemaTmsaums 3HaHUM

MOBTOpPEHME OCHOBHbIX MOHATWIA U METOA0B KypcoB 5 1 6 Knaccos,
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33

34

35
36

37

38

cucTematumsaums 3HaHui/Becepoccuiickas npoBepoYHas paboTa
[MOBTOPEHME OCHOBHbIX MOHATWIA M METOA0B KypCcoB 5 M 6 KNaccos,
cucTeMaTm3aUms 3HaHWI

[MOBTOPEHME OCHOBHbIX MOHATWIA M METOA0B KypCcoB 5 M 6 KNaccos,
cucTematmsaums sHaHui/Beepoccuiickas npoeepoyHas paboTa
IToroBast KOHTpO/IbHasA paboTa

[MOBTOPEHME OCHOBHbIX MOHATWIA M METOAOB KYypCOB 5 M 6 K1accos,
cucTeMaTm3aUms 3HaHWI

[MOBTOPEHME OCHOBHbIX MOHATWIA M METOA0B KypCoB 5 M 6 KNaccos,
cucTeMaTm3aums 3HaHWI

[MOBTOPEHME OCHOBHbIX MOHATWIA M METOA0B KypcoB 5 M 6 KNaccos,

cncrtemMatmsaynd 3HaHWI
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39

IToBTOpEHUE.

40

IToBTOpEHUE.
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