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NOACHUTENIbHASA 3AMUCKA K PABOYEW NPOrPAMME

Pabouas nporpamma no npeamety «Matematuka» B 11-oM Knacce opMeHTUpoBaHa Ha ydawmxcs 11 knacca 1 peanusoBaHa Ha OCHOBE CreayroLnx
JOKYMEHTOB:

1)®enepanbHbi KOMAOHEHT rOCY4apCTBEHHOrO 0bpa3oBaTensLHOro cTaHgapTa cpeaHero(nonHoro) obuero obpasosanug, (Nnpmukaz MP n HP® ot 5.03.2004
roga Ne1089 ).

2)MpumepHas nporpamma no maremaTtunke10-11 knacca.

YuebHukun:

1) C.M.Hukonbckuii, M.K.lMoTtanos, H.H.PeweTHukos, A.B.LLeBkuH. Anrebpa n Hayana matemaTtuyeckoro aHanuaa,11 knacc 2018r
2) 1. C. AtaHacsH, B. . Bytysos, C. b. lNosHsik, J1. C. Kucenesa . N'eomeTtpus, 10-11knacc 2015r.

CornacHo chegepansHoMy 6asmcHoMy y4ebHOMY nnaHy Ans obpasoBaTenbHbIX ydpexaeHun Poccunckon degepaumm Ha u3ydeHne MateMaTuky Ha CTYMNeHM
cpegHero (nonHoro) o6uiero o6pasoBaHns oTBOAUTCA 4 4 +1 Y. (LLUKOMbHBIA KOMMOHEHT) B Heaento. V3 Hux Ha anrebpy n Havana aHanusa no 3,5 (2,5+1)
yaca B Hegento nnu 119 yacos, no reomeTtpun 1,5 yaca B Hegento nnu 51 yacos.

OOLan xapakTepucTuka y4ebHoro npeameTta

Aneebpa HaleneHa Ha hopMMpOBaHMEe MaTeMaTMYECKOro annaparta Ans pelleHns 3a4adq U3 MaTemMaThkn, CMEXHbIX NPeaMETOB, OKPYXKaKoLLLEN
peanbHOCTU. A3blk anrebpbl NOgYEPKMBAET 3HAYEHNE MaTEMATUKM KaK A3blka ANA NOCTPOEHMSA MaTeMaTUYeCcKkMx Moaenen, NpoLECCOB U SABNEHNN
peanbHoro mmpa. OQHOM N3 OCHOBHbLIX 3ada4 U3y4yeHns anrebpbl ABNAETCS pa3BUTUE anropUTMUYECKOTO MbILLITEHNS, HEOOXOANMMOro, B YaCTHOCTH, ANs
OCBOEHUS Kypca MHAOPMAaTUKKN; OBrageHne HaBblkaMy AeAYKTUBHBIX paccyxaeHun. NpeobpaszoBaHme CUMBONNYECKUX hOpM BHOCUT CBOM cneumduieckuin
BKIag B pa3BuUTME BOOOPaXKeHMs1, CNOCOBHOCTEN K MaTeMaTU4YeCKOMY TBOPYECTBY. [pyron BaxkHOW 3afaden n3ydeHus anrebpbl ABnseTcs nonyvyeHne
LLKOSNIbHMKAMM KOHKPETHBLIX 3HaHWUIA O PYHKUUSIX KaK BaXKHEWLLEN MaTeMaTUYeCKon Mogenun s onMcaHus 1 nccnenoBaHnst pasHoobpasHbIX NPOLIECCOB
(paBHOMEPHBIX, paBHOYCKOPEHHbLIX, 3KCMOHEHLMAIbHBLIX, NEPUOAMNYECKMX U AP.), ANA POPMUPOBAHMSA Y yYaLNXCS NPEACTaBEHNA O PONIN MAaTEMaTUKK B
pasBUTUN LMBUNN3ALMMN U KYNbTYpbI.

FeomMempusi — oaviH U3 BaXKHENLLNX KOMMOHEHTOB MaTEMaTUYECKOro 06pa3oBaHusi, HEOGXOAMMBIN AN NMPUOBPETEHNSI KOHKPETHBIX 3HAHWUIA O NMPOCTPaHCTBE
M NPaKTUYECKN 3HAYUMbBIX YMEHMIN, (POPMUPOBAHUS si3blka OMUCAHNS OO LEKTOB OKPY)KatOLLEro MUPa, ANs PasBUTUSI TPOCTPAHCTBEHHOTO BOOGPaXeHUs 1
WHTYMLMKU, MAaTEMATUYECKON KyrbTypbl, A5 SCTETUYECKOro BOCMUTaHUS yqalmMXcs. VIsydeHrne reoMeTpmm BHOCUT BKNag B pa3BuTHE NOTMYECKOro
MbILLSIEHMS, B POPMUPOBAHME NOHSATUSA AoKa3aTeNbCTBA.

Uenu

N3yyeHne matemaTtumku B CTapLuen Lwkone Ha 6a30BoOM ypoBHE HanpaBneHo Ha AOCTUXEHNE CReayoLWnNX Lenen:



e OBageHue CUCTEMOWN MaTeEMaTUYECKMX 3HAHUW U yMeHMﬁ, HeobxoonMMbIX Ans NnpMMEeHeHNA B I'IpaKTVI‘-IeCKOVI 0eATeNnbHOCTU, N3y4EHNA CMEXHbIX
ancumninH, npoaoJnKeHnaA o6pasoBaH|/|;|;

e WHTenneKktyarnbHoOe pa3Butue, (bOpMI/IpOBaHI/Ie Ka4yecTB NIMYHOCTU, HEOBXOANMbIX YyenoBeky and MOJSTHOLLEHHOW XXN3HU B COBpPEMEHHOM obuwecTse,
CBOMCTBEHHbIX MaTeMaTUYECKON OEATENbHOCTU: SCHOCTU N TOYHOCTU MbICAN, KPUTUHHOCTU MblLUNEHUA, UHTYULUN, NMOTTMYECKOro MblLLUITEHUA,
3N1eMeHTOoB aﬂFOpMTMquCKOVI KynbTypbl, NPOCTPAHCTBEHHbIX I'Ipe,D,CTaBJ'IeHI/IIZ, CrnocobHOCTN K npeoaoneHnro prﬂHOCTeVI;

e dopmupoBaHue npeacTaBrneHnn, ob naesx N meTtogax MaTeMaThkn Kak YHUBEPCAnbHOIo A3blka HAYKN U TEXHUKWU, CPeACcTBa MOAENNPOBAHUS
SIBFIEHNI N NPOLIECCOB;

e BOCMUTaHWe KynbTypbl FIMYHOCTU, OTHOLLEHNSI K MaTeMaTHKe KaK K YaCTHOCTW OBLLLEeHeNOBEYECKON KyNbTypbl, UrpatoLLelt 0cobyto ponb B
06LEeCTBEHHOM pPa3BUTUN.

OOLey4yeOHble YMEHUs, HaBbIKA U CNOCOOLI AeATeNbHOCTU

B xoae ocBoeHusi cogepkaHns MateMaTyeckoro obpasoBaHmns yyallmnecs oBnaaeBatT pasHoobpasHbiMy crocobamMu A4eaTenbHOCTH, NpuobpeTaioT U
COBEpPLUEHCTBYHOT OMbIT:

e MNaHMPOBAHMUS U OCYLLECTBIEHUS anrOPUTMUYECKON AEATENBHOCTM, BbINOMHEHNS 3a4aHHbIX Y KOHCTPYMPOBAHUS HOBbLIX anrOpUTMOB;
e  pelleHnsi pasHoobpasHbIX KIaccoB 3a4ay M3 pasnuyHbIX pa3deroB Kypca, B TOM Yucne 3agad, TpebytoLmx nomcka nyTm n cnoco6oB peLleHus;
e VcCreaoBaTeNbCKOW AESTENBHOCTU, Pa3BUTUS UAEN, NPOBEAEHNSI 9KCNEPUMEHTOB, 0G06LLEHNS, MOCTAaHOBKU M (hOPMYNMPOBaHMS HOBbIX 3a4ay;

e  SICHOrO, TOYHOro, rPaMOTHOIO N3ITOXKEHMSI CBOMX MbICIEN B YCTHOWM M MUCbMEHHOW PeYn, UCMOoNb30BaHNe pasnuyHblX S3bIKOB MaTeMaTUKM
(cnoBecHoOro, CMMBOMYEcKoro, rpacdnyeckoro), cBOGOAHOro nepexofa ¢ 04HOro A3blka Ha APYron Ans UNMCcTpaummn, MHTeprpeTauun,
arpyMeHTM3aLmMmn 1 OoKa3aTenbCTBa;

e MpoOBeaeHUs AoKasaTeNbHbIX PACCYKOEHWUIA, apryMeHTM3aLUUN, BbiABUKEHMS TMIMOTE3 U NX 06OCHOBaHWS;

e rovcka, cucTemaTusaumm, aHanmaa u knaccudukaumm nHopmaLuum, NCnonb3oBaHMs pa3HooOpasHbIX MHPOPMALIMOHHBLIX MCTOYHMUKOB, BKIOYast
y4eBHYI0 1 CpaBOYHYIO NUTEpaTypy, COBPEMEHHbIE NHPOPMAaTN3ALMOHHbIE TEXHOMNOTUN.

Ne | Paspgensbl no KonunuyectBo | KonnuectBo | [lo6aBneHHble pasgenbl | KonuyectBo
/ npumMmepHomn YacoB no YyacoB no " Tembl A[o06aBneHHbIX
NN nporpamme npumMepHoit | paboyeit yacoB

nporpamMmme | nporpamme

1 | MeToa KoopauHaTt B 10 15 MeToa KoopauHat B 5




npocTpaHcTBe. npocTpaHcTBe.

PyHKUUN. 51 62 PyHKUMMN. 11
MpousBoAaHbIe. MpounsBoAaHbIe.

UHTerpansl. UHTerpansl.

LUunuHgp, KOHyC, Wwap 14 15 LUunuHap, KOHyc, wap 1
O61bLembl Ten. 20 21 O61bembI Ten. 1
BeposTHOCTb 11 11 BeposTHOCTL COObLITUSA. 0
coObITHsA. YacTtoTa. YacTtoTta. YcnoBHas

YcnoBHas BEPOATHOCTb

BEepPOATHOCTb

YpaBHeHus. 30 46 YpaBHeHus. 16
HepaBeHcTBa. HepaBeHcTBa. CUCTEMBI.

Cucrembl. NMoBTOpEHue

MoBTOpEHue MaTemaTtmku 3a 10-11

martemaTtukm 3a 10-11 Knacc

Knacc

UToro 136 170 34

KoHTporb ocylecTBnsieTcs B BUAE CaMOCTOSITENbHbIX paboT, 3a4ETOB, NMMCbMEHHBLIX TECTOB, MaTEMaTUYECKUX ANKTAaHTOB, YNCIOBLIX MaTeMaTUYeCKNX
AVIKTAHTOB MO TEME Ypoka, KOHTPOSbHbIX paboT no pasgenam y4yebHuka. [ns ocyLLeCTBNEHNSs TEMATUYECKOrO KOHTPOMS NporpaMMoit npegycmMoTpeHo 12
TEMaTUYECKMNX KOHTPOSbHBIX paboT M oHa UToroeas.

- KoHTpornbHble paboTbl COCTaBNEHbI C Y4ETOM 00s3aTeNbHBIX pedynbTaTtoB 00yyeHus. MNMaTtmbannbHas cuctemMa OLeHMBaHUSA CTPOUTCS HA OCHOBE
«lMonoxeHnst 0 NPOMEXYTOYHOWN aTTECTaLMMN LKONIbHUKOBY U « EQMHBIX TpeO0oBaHWI K YCTHOM U NMMCbMEHHOW PeYM yHaLlLMXCS K NPOBEAEHMIO MUCbMEHHbIX
paboT 1 npoeepku TeTpagen» (Metoamyeckoe nucemo MIM PCPCP ot 01.09.1980 r.).

- Pabouasi nporpamma npegycmaTpmBaeT opraHm3aumio y4ebHoro npowecca B TPEX B3aMMOCBA3aHHbIX U B3aMOAOMNONMHALWMX hopmax: * ypouHas copma,
B KOTOPOWN yunTenb OObACHAET HOBbIM MaTepuan U KOHCYNbTUPYET YYaLLMXCS B NPOLIECCe BbIMOMTHEHUSA MU MPaKTUYECKUX 3a4aHuii; « BHEYpo4Has dopma
(BbINONHEHNE OOMALUHMX 3a4aHWUI); * UHAMBUAYANbHO-TPYNNOBbIE 3aHATUS (T4e yYuTenb OpraHmM3yeT CaMoCTOATENbHYH0 NO3HaBaTENbHYIO AESTENbHOCTb
yyawmxcs).



Tpe6OBaHMﬂ K YPOBHIO NOAroTOBKMU y4eHUKOB

B pe3ynibmame usy4yeHusi MamemMamuKku Y4eHUK dosmkeH

3HaTb/NoHMMaThb:

CyLeCTBO NOHATUA MaTeMaTU4eCKOoro AoKa3aTesbCTBa; NpuBoONTb NPUMEPbl A0Ka3aTes1bCTB,
CyLeCTBO NOHATME anroputMa; npuBoanTb NpuMepbl anropuTtMoB;

KaK NCnosib3yrnTCcA MmatemMmatn4eckme CbOpMyJ'IbI, ypaBHEHUA N HepaBeHCTBa, NpuMepbl X NPUMEHEHUA ONA pelleHna MmaTteMaTu4ecknx n
NpakTn4eCKnx 3agay,

KaK MmatemMmaTn4yecku onpeaerneHHblie ('*)yHKLI,I/II/I MOryT OonncbiBaTb pealibHbleé 3aBUCUMOCTU; NPUBOONTL NPUMEPbl TaKkoro onncaHuA,
BGpOﬂTHOCTHbIVI Xapaktep MHOrunx 3aKOHOMepHOCTeI7I OKpyXatowero mmpa; npumMepbl CTaTUCTUHECKUX 3aKOHOMepHOCTel7I " BbIBOJOB;

KakKnm 06pa30M reoMeTpuna BO3HUKITA U3 NMPaKTUYECKMNX 3aay 3eMnemMepund; npuMmepbl reoMeTpnyecKkmnx 0OBbEKTOB 1 yTBep>|<,quv||7| O HUX, Ba>XHbIX
OnNAa NPpakTUuKn.

Anrebpa

yMeTb

COCTaBIIATb 6yKBeHHbIe BblpaXXeHna n CbOpMyJ'IbI Nno yCrnoBuAM 3a[ad; OCYLLECTBIATb B BblpaXXeHUNAX U qaopmynax YMcnoBble NOACTAHOBKU
BbINOJTHATbL COOTBETCTBYHOLWMNE BbIYNCIIEHNA, OCYLLECTBIIATL NOACTAHOBKY OAHOIO BblpaXXeHuA B Apyroe; BblpaXXatb U3 qaopmyn OAHY NepeMeHHYo
yepes oCTallbHble;

BbINOJSTHATbL OCHOBHbIE AENCTBUS CO CTENMEHSAMN C LiENbIMX NOKa3aTensamm, C MHOrourieHamm m ¢ aJ'II'e6paVILIeCKVIMVI ,D,pOGFIMVI; BbIMOJTHATb
pas3noXxeHne MHOro4sieHoB Ha MHOXUTETN,; BbINONMHATb TOXOEeCTBEHHbIE I'IpeO6DGSOBaHVIFI paunoHanbHbIX Bblpa)l(eHVIVI;

NPUMEHSATb CBOMCTBA apuUdMETUYECKNX KBAAPaTHbIX KOPHEN ANS BbIMUCIEHMS 3HAYEHUIA U Npeobpa3oBaHUI YACOBbLIX BbIpaXXeHUI, coaepKaLumx
KBagpaTHbIE KOPHW;

peluaTb JNIMHeNHbIe, KBaapaTHbIe YPaBHEHNS U pauMoHanbHbIE YPaBHEHUS!, CBOASLLMECS K HUM, CUCTEMbI ABYX NMMHENHbIX YPaBHEHU N HECMOXHbIE
HEe NMHEeHbIE CUCTEMbI;

pewatb JIMHENHbIE 1 KBagpaTHble HEPaBeHCTBa C O4HON NepeMEHHON N NX CUCTEMBI;

pellaTb TEKCTOBbIE 3aa4un anredbpanyeckuMm METOAOM, MHTEPNPETMPOBATL NMOMyYEHHbIV pe3ynbTaT, MPOBOAUTEL OTOOP pEeLUeHWI, UCXOAst N3
GOpPMYNNPOBKM 3a4auu;



|/|306pa)KaTb Yncina ToO4KaMn Ha KOOpD,I/IHaTHOI7I I'IpFIMOIZ;

onpenenaTb KoopanHaTbl TOYKM HaA MITOCKOCTU, CTPOUTb TOYKM C 3adaHHbIMU KOOpANHaTaMu; |/|306pa>|<aTb MHOXeCTBO peLueHvM JNIMHENHOro
HepaBeHCTBa,

pacno3HaBaTb apmcbmemqecme N reomeTpuyeckmne nporpeccmu, pewatb 3agayvn ¢ nppuymeHeHnem (bOpMyJ'IbI obuero yneHa u CYMMbl HECKOJTbKUX
NnepBbiX YI1EHOB;

HaxoAnTb 3Ha4YeHMs PyHKUNK, 3a4aHHON POpMYIoN, Tabnuuen, rpacdmMkom No ee apryMeHTy; HaXoAUTb 3HaYeHEe apryMeHTa no 3Ha4YeHuto
yHKLMKM, 3aaaHHON rpadnKoM unu Tabnuuen;

onpenensTb cBoncTBa PYHKUUU NO ee rpadouky; NPUMEHATL rpaduyeckne npeactaBneHns npu peLeHum ypasHeHUN, CUCTEM, HEPABEHCTB;
ONUCbIBaTb CBONCTBA U3YYEHHbIX (PYHKLMIA, CTPOUTb UX rpadonku;
ncnonb3oBaTb NPUOBPETEHHBIE 3HAHUSA Y YMEHUS B NPAKTUYECKON AeATENbHOCTU U MOBCEAHEBHOM XNU3HWN ON:

BbIMOMHEHNS pacyeToB No popmynam, Ans coctaBneHus opMyn, BbipaxatoLmx 3aBUCUMOCTU MEXAY peanbHbIMU BENNYMHAMMI; ANA HaXoXaeHns
HY>KHOW (hOpMYribl B CIPaBOYHbIX MaTepuanax;

MoaenmnpoBaHUA NPaKTUYEeCKUX CI/ITyﬁLI,I/II7I N ncenenoBaHna NOCTPOEHHbLIX MoAernen n Ncnonb3oBaHUEM annaparta anre6pb|;

onncaHnsi 3aBMCMMOCTEN MexXay hrU3MYeCKMMY BENNYMHAMKN COOTBETCTBYHOLLMMI hopMynamu nNpu NccrnegoBaHnmn HECMNOXHBIX NPaKTUYECKMX
cuTyaumin;

NHTepnpeTauum rpacduKoB pearnbHbIX 3aBUCUMOCTEN MeXay BenMYMHaMmu;

FeomeTpus

ymMeTb

NoNb30BaTbCA FEOMETPUYECKUM SI3bIKOM A51Si ONCaHMS NPEeaMETOB OKpPYXKatoLLEro M1pa;

pacnosHaBaTb reoMeTpuyeckme Urypbl, pasnmyaTb X B3aMMHOE PaCMONOXEHME;

n3obpaxaTb reoMeTpryeckme Urypbl; BLIMOMHATL YEPTEXKM MO YCIOBMIO 3aa4; OCYLLECTBNATL NpeobpasoBaHns duryp;
NpOBOAWTL OnepaLmmn Hag BEKTOPaMU, BbIYMCTIATL ONVHY U KOOPAMHATLI BEKTOpA, Yrom Mexay BeKTopamu;

BbIYNCNATL 3HAYEHMSI TEOMETPUYECKUX BENWUYMH (ONNH, YrIoB, nnowagen, o6bemMoB); B ToM vncne: ans yrinoe ot 0 go 180° (onpenensaTb 3HaYEHUs
TPUroHOMeTpUYeCcknX OyHKLMI No 3a4aHHLIM 3HAYEHWUSIM YITI0B; HAXOAUTb 3HA4YEHUSI TPUTOHOMETPUYECKMX (OYHKLIMIA MO 3HAYEHWNIO OAHOM U3 HUX,
HaxXoAWUTb CTOPOHbI, YrMbl U NNOLLAAM TPEYroNbHUKOB, ANNHBLI TOMaHbIX, YT OKPY>KHOCTW, Mowagen OCHOBHbLIX reoMeTpuyeckmx douryp u curyp,
COCTaBJIEHHbIX U3 HUX;



pewaTtb reomeTpnyeckme 3agayum, onmpadacb Ha N3y4yeHHble cBOMCTBa q)vlryp N OTHOLLEHUN Mexay HUMU, npuMeHaa AoNnoNHUTElNbHbIE NOCTPOEHUA,
anre6pamqe0|<m7| n TpVIFOHOMeTpI/I‘-IeCKI/IIZ annapar, coo6pa>KeH|/|;| CUMMETPUN,

npoBOAUTb AOKa3aTellbHble pacCyXaeHUA npu peweHnn 3agad, Ncnorb3yd N3BECTHbIE TEOPEMDbI, 06Hapy>K|/|Ba;| BO3MOXXHOCTU ANnA nx
MCNOJ1b30BaHUA;

ncnonb3oBaTb ﬂpMOGpeTeHHble 3HaHUA U YMEeHuUsA B npaKTqucxoﬁ AEeATeNbHOCTU U NOBCeAHEBHOMW XXU3HU OS:

onncaHnAa pearbHbIX CI/ITyaLI,I/IIZ Ha A3bIKEe reoMeTpun,
pac4yeToB, BKIo4atoLwmnx I'IpOCTGVILIJVIG TpUroHoMeTpu4eckne CbOpMyJ'IbI;
peleHna reomeTpnyeckmnx 3agad ¢ UCnosrib3oBaHNEM TPUTOHOMETPUN;

peLLeHNst NPaKTUYECKUX 3a4ay, CBA3AHHbIX C HAXOXAEHNEM reOMETPUYECKNX BEMUYNH (MCNOMb3YH HEOOX0AUMbIE CMIPABOYHMKN N TEXHUYECKME
CpeacTBa);

NOCTPOEHUI rEOMETPUYECKMMU NHCTPYMEHTaMM (MMHENKA, YronbHUK, LMPKYNb, TPAHCNOPTUP);

AnemMeHTbl NOrMKN, KOMOMHATOPUKKU, CTaTUCTUKU U TEOPUN BEPOATHOCTEN

yMeTb:

NPOBOANTL HECIOXHbIE AoKa3aTenbCTBa, MoMny4YaTh NPoCcTelLIMe CneaCcTBUSl U3 U3BECTHbIX UINN paHee MoNyYeHHbIX YTBEPXKOEHWIA, OLleHBaTb
NOrMYECKYH0 NPaBUNBbHOCTb PacCyaeHWI, UCMONb30BaTb NPUMEpPbI AN UNMIOCTPaLMM U KOHTPNPUMEPDI A1 ONPOBEXAEHUS YTBEPKOEHWIA;

n3BnekaTb MHOpMaUuio, MPEACTABINEHHYIO B Tabnuuax, Ha guarpaMmmMax, rpadukax; CocTaBnaTb Tabnuubl, CTPOUTb AnarpaMMbl U rpadounku;
pelaTb KOMGUHATOPHbIE 3a4a4K NyTEM CUCTEMATUYECKOro nepebopa BO3MOXHBLIX BAPMAHTOB M C UCMONb30BaHMEM NpaBuia YMHOXEHWS;
BbIYUCNATb CpeAHME 3Ha4YeHMs pe3ynbTaToB N3MEpPEHWi;

HaXxoAWTb YacTOTy COObITUS, UCNOMb3ysl COGCTBEHHbIE HABMIOAEHNS U TOTOBbIE CTAaTUCTUYECKUE AaHHbIE;

HaxoAUTb BEPOSITHOCTU CyYamHbIX COOLITUI B MPOCTENLLMX Cry4asX;

ncnonb3oBaTb I1pVIO6peT6HHbIe 3HaHUA U YMEeHUA B ﬂpaKTVI‘-IeCKOﬁ [OeATeNbHOCTU U NOBCEAHEBHOW XU3HU ONS:

BbICTPaNBaHWs aprymMeHT13auum npu gokasatenbcTee (MOHOSOr) U B ANarnore;
pacno3HaBaHUs NTIOTMYECKM HEKOPPEKTHBIX PACCYKAEHWI;

3anncy MaTeMaTUYecknux yTBepXKaeHi, 1oKa3aTenbCTB;



e aHanmaa pearibHbIX YNCIOBbIX AaHHbIX, NpeacTaBlieHHbIX B BUAE AMarpamMmm, Fpa(bVIKOB, Tabnuu;

e  peLleHNs NPaKTMYEeCcKNX 3afady B NOBCeOHEBHON N NPOdEeCcCUoHanNbHOM AeATENbHOCTU C CMNONb30BaHNEM AENCTBUI U YACTIaMK, NPOLIEHTOB, ANVH,
nnowagen, o6bemoB, BpEMEHU, CKOPOCTH;

e pelleHund y‘-le6HbIX N NpakTn4ecknx 3agad, Tpe6yrou.|,|/|x cucremaTtn4eckoro nepe6opa BapnaHTOB,;

e CpaBHEHUS LLUAHCOB HACTYMMEHMS CryYanHbIX COBbITUI, ANSA OLEHKN BEPOATHOCTM CMYyYaNHOro cobbITUS B NPAKTUYECKUX CUTYaLUsAX, CONOCTaBNeHMs
MOAEeNn ¢ pearibHoW cuTyaumen;

e [OHMMaHWE CTaTUCTUYECKNX yTBep)KLl,eHI/IIZ.

OcHoBHoOe cogepXxaHue.
1. MeToa KoopauHaT B npocTpaHcTBe. CKansipHoe nNpousBeneHue BeKTopoB. [1BUXKeHus.
KoopanHaTbl TOYKM 1 KoopanHaTLI BekTopa. CkansipHoe nponsseneHne BEKTOPOB. YpaBHeHMe nnockocTu. [eukeHus. MpeobpasosaHme nogodus.

OcHoBHas uenb — CCbOpMVIpOBaTb YMEHMe yvallnxca npuMeHATb BeKTOpHO-KOOp,EI,VIHaTHbIVI MEeTO/ K pelleHNI0 3aady Ha BblHMCIieHne yrrnoB Mmexay
nPAMbIMA N NITOCKOCTAMU U paCCTOFlHVII7I Mexay AByMA TOYKaMun, OT TOYKM OO0 MJ1OCKOCTHU.

B naHHOM pasgene BBOAUTCS NMOHATME NPSIMOYrOSIbHOW CUCTEMbI KOOPAMHAT B NPOCTPAHCTBE, AalOTCS ONpeaeneHnst KOOpAMHAT TOYKM 1 KoopaMHaTbI
BEKTOpA, pacCMaTpuBaloTCs NPOCTENLUNE 3a4a4M B KOOPAMHaTax. 3aTeM BBOAUTCS CKansipHOe Npou3BeaEHE BEKTOPOB, KPATKO NEPEUNCHAOTCsS ero
cBovicTBa (6e3 gokasaTenbCTBa, MOCKOMbKY COOTBETCTBYIOLLUME AoKasaTenbCTBa Oblnn B Kypce NNaHUMMETPUN) U BbIBOASTCSH (hOpMynbl ANS BbIYM CIIEHWS
YrmoB Mexay ABYMSI NPAMbIMU, MeXAy NPSIMOWA 1 NIIOCKOCTLI0. [laH Takke BbIBOA YPaBHEHWS MIOCKOCTU U (hOPMYIbl PACCTOSIHUAS OT TOYKM [0 MIOCKOCTW.

B koHLe pasgena n3y4arTcsl ABUKEHWSI B MPOCTPAHCTBE: LieHTpanbHas CUMMETPUS], OCeBasi CUMMETPUS, 3epkanbHas cummeTpusi. Kpome Toro
paccMoTpeHo npeobpasoBaHne nogoodus.

B pe3ynbmame usy4eHusi amol membl y4yaujuecsi O0/DKHbI yMemb:

-NpOBOANTb AoKasaTerbHble PACCYKOEHMS MK peLleHnn 3a4ad, UCMoNb3ysa M3BECTHbIE TeopeMbl, 0OBHapyKMBas BO3MOXHOCTU AN UX UCTIONb30BaHUS;
- aHanM3MpoBaTb B MPOCTEMNLUMX CMyYasix B3XauMHOE pacnornoxeHne o6 beKTOB B MPOCTPaHCTBE;

- NCMONb30BaTh NPU peLLIeHNM CTEPEOMETPUYECKMX 3aa4 NnaHMMeTpudeckne akTbl U METOAbI.

Ucnonb3oeamsb npuobpemeHHbIe 3HaHUST U YMEHUS 8 rMpakmu4eckol dessmesibHOCMU U No8ceO0He8HOU XU3HU Onisi:

- uccnenoBaHus (MO4EeNMpPOBaHUS) HECIOXHbBIX NMPaKTUYECKNX CUTYaLMn HA OCHOBE M3YYeHHbIX hopMyr 1 CBOUCTB chumryp.

2. PyHKUMM 1 ux rpadomkn.



OnemeHTapHble yHKLMK. MccrnegoBaHue pyHKUMIA 1 NOCTPOeHME X rpadouKoB anemMeHTapHbiMu metogam. OCcHOBHbIE cnocobbl npeobpasoBaHus
rpadpukos. ['padmkn dyHKUMIA, cogepxalimx mogynu. 'padumkn CNOXHbIX YHKLNA.

OcHoBHas uenb — oBnageTb METOA4AMUN UCCIEL0BaHNS (byHKLl,I/IIZ N NOCTPOEHUNA UX Fpa(bl/IKOB.

CHavana BBOASATCS NOHATUA 3aNEeMEHTapHOM PYHKLIMM 1 cynepno3nummn pyHKUMN (CNOXHOW yHKUMK). 3aTeM nccregyoTcs Bonpocsl 06 obnactu
onpeaeneHuns n 06nactu nameHeHus oyHkuumn, o6 orpaHMYEeHHOCTU, YETHOCTU (MMM HEYETHOCTU) U NEPUOAUYHOCTU PYHKLUK, O NPOMEXYTKaX BO3pacTaHns
(y6biBaHMSA) 1 3HAKONOCTOSAHCTBA PYHKLUMUK. Pe3ynbTaThl nccrnenoBaHus yHKLMM NPUMEHSATCA ANs NOCTPoeHus eé rpadhmka. [lanee paccmartpuBaroTcs
OCHOBHbIE CMOCo0LI NpeobpasoBaHmsa rpadonKkoB PYHKLMN — CUMMETPUSA OTHOCUTENBHO OCEN KOOPAMHAT, CABUra BAOMb OCEW, PacTsKEHME U CxaTne
rpacumkoB. Bce 3T cnocobbl NPUMEHSIIOTCA K NOCTpOeHUIo rpadomka pyHKumnmn y= Af(k(x-a))+Bno rpadmky dyHkumm y=f(x).

PaccmatpusaeTtcs cummeTpus rpacdukos dyHkumnn y=f(x) n x=f(y) oTHocutensHo npamon y=x. o rpadumky dyHKUuKn y=f(x) cTpoaTca rpadpmku dyHKUMIA
y=[f(x)| n y=f(|x|). 3aTem cTposTcs rpadunkm yHKUMI, ABASIOLIMXCSA Cynepnosvumen, CyMMon, nponsseaeHmemM yHKLMNA.

B pe3ynbmame u3y4eHusi amol meMbl y4aujuecsi OO/DKHbI yMemb:
- onpepenaTb 3HadeHne pyHKUMM NO 3HAYEHMIO apryMeHTa Npu pasnmyHbix cnocobax 3agaHus pyHKumm;

- onucbiBaThb MO rpaduKy 1 B NPOCTENLLMX Cry4dasx no opmyrie noBegeHne n CBOMCTBA PyHKLUUIN, HaXoamUTb No rpadomky pyHKUMM HanbonbLuee n
HanMeHbLLee 3HaYeHUs;

- peluaTb ypaBHEHUS, NPOCTENLINE CUCTEMbI YPaBHEHWNIN, NCNOSMb3yA CBOMCTBA (DYHKUUI M UX FpadpurKoB;

- CTPOUTb 1 rpadouKmM N3yHeHHbIX QYHKUUI;

Ucnonb3oeamsb npuobpemeHHbIe 3HaHUST U YMEHUS 8 rnpakmu4eckol dessmesibHOCMU U Mo8ceOHe8HOU XKU3HU Oisi:
- OMMCaHNA C NOMOLLbIO (DYHKLUI PasfMyHbIX 3aBUCUMOCTEN, NPeACTaBneHns ux rpadnyeckn, MHTepnputTaumm rpacmkos.
3. Mpepen dyHKUUN M HENpPepbIBHOCTb.

MoHATMe npeaena dyHkumn. OQHOCTOPOHHUE NMpeaenbl, CBONCTBa NpeaenoB. HenpepblBHOCTb OYHKUMIA B TOUKE, HA MHTEpPBarie, Ha OTpe3ke.
HenpepbIBHOCTb anemMeHTapHbIX (PyHKUMIA. Pa3pbiBHbIE (DYHKLMN.

OcHoBHas Lenb — YyCBOWUTb MOHATUE npeaena (yHKUMN U HENPEepbIBHOCTY (OYHKLMW B TOYKE U HA UHTEpBare.

Ha nHTynTMBHOM OCHOBE BBOAATCH NOHATUS Npegena yHKUMM cHavana npu x—+=, x—-=, 3atemM B Touke. PaccmaTtpuBatoTcsi 0QHOCTOPOHHME Npeaensbl 1
CBOWCTBA NpenenoB pyHKUMA. BBOAUTCA NOHATUE HENPEPBIBHOCTU hYHKLMM B TOYKE U HA UHTepBane. BbISCHAIOTCA NPOMEXYTKM HENPEPbLIBHOCTYU
3NeMeHTapPHbIX QYHKLNNA.

BBogATCA NOHATMS HENPEPBLIBHOCTU PyHKUMK cnipaBa (Creea) B TOUke Yo p HenpepbIBHOCTM OYHKUUK Ha oTpeske. [NMpuBoanTcsa Takke onpeneneHme
npegena oyHKUNN B TOUKE «Ha A3blKe €-O0» U «Ha A3blke nocrnegoBaTenbHOCTEN». BBOOUTCS NOHATME pa3pbiBHON hyHKLMU 1 paccMaTpyBalTCA NpMMepbI
pa3pbIBHbIX QYHKLNNA.



B pe3ynbmame u3y4eHusi amol membi y4aujuecsi 00/HKHbI 3Hamb:

- KaK Ucrornb3yloTcs MmatemaTndeckme qoopmMyrbl;

- YMEeTb HaxoAuTb 3Ha4YeHus OyHKUUK, 3aaaHHoM dhopMynon, Tabnuuen, rpadpmkom No eé aprymeHTy;

- onpenensaTb CBOMCTBA (DYHKLMM MO €€ rpadmky;

- onncbIBaTb CBOMCTBA U3YYEHHbIX PYHKLNIN, CTPOUTL UX rpacmku.

YmMemb ucnosib308amb npuobpemeHHbIe 3HaHUsT U YMEeHUS1 8 MpaKkmu4eckol dessmesibHoCmu u noecedHe8HoU XXU3HU Orsi:

- peLUeHNsI HECTOXHBIX MPaKTUYECKMUX PaCUeTHbIX 3a4a4y, B TOM YMCIE C UCMOMb30BaHNEM MpY HEOBXOAMMOCTM CrPaBOYHbLIX MaTepmaros, KanbKynaropa,
KOMMNbIOTEPA;

- YCTHOW NPUKMOKN N OLLEHKM pe3ynbTaTa BbIYMCIEHWI;

- UHTepnpuTaumnmn pesynbTaToB PeLleHns 3a4a4q C Y4ETOM OrpaHUYEHNI, CBA3AHHbIX C peanbHbIMU CBOMCTBaAMM paccMaTpMBaEMbIX MPOLIECCOB M ABITEHUN.
4. O6paTHble (PyHKLUM.

MoHATme obpaTtHon hyHKumn. BaanmoobpaTtHble oyHKumn. O6paTHble TpUroHoMeTpudeckne oyHKLUMK.

OcHoBHas Uenb — YCBOUTb NOHATUE OYHKLUMM, 0BPaTHON K AaHHOW, U HAy4YUTb HaXOAUTb (OYHKLNIO, 0OpaTHYO K AaHHOWN.

CHavana Ha NpoCcTOM NpuMepe BBOANUTCA NOHATUE (DYHKLMM, 0OpaTHON K AaHHOW. 3aTeM onpeaensieTcs yHKuus, obpaTHas K AaHHON CTPOro MOHOTOHHOM
dyHKLMK. MprnBoanTCA CNOcob NOCTPoeHUs rpadmnka obpaTHoOM yHKLNN.

BBoauTCcs NOHATUE B3aMMHO 006paTHbLIX DYHKLMIA, YyCTaHABMBAETCA CBOMCTBO rpaddUKoOB B3aUMHO 0OpaTHbIX PyHKLUMIA, MOCTPOEHHbIX B OOHOM cnucteme
KoopamHat. MiccneayoTcst OCHOBHblE 00paTHLIE TPUIOHOMETPUYECKME DYHKLMKN N CTPOSTCS UX rpacounku.

B pesynbmame u3sy4eHusi amol memMbl yqaujuecsi OO/DKHbI yMemb:
- onpeaensiTb 3HaYeHMe PYHKLMN MO 3HAYEHMI0 apryMeHTa Npw pasnnyHbIX crnocobax 3agaHns yHKUMK;

- onucbiBaTb MO rpaduKy 1 B NPOCTENLLMX Cry4vasx no opmyre noBegeHne n CBoNcTBa yHKLMI, HAXOANTL MO rpadpmky OyHKUMM HanbonbLiee un
HaMMeHbLLEee 3Ha4YEeHUS;

- peliaTtb ypaBHEHUS, NPOCTENLINE CUCTEMbI YPaBHEHNIN, NCNOMb3yS CBOMCTBA OYHKLUI M UX FpadmKoB;
- CTPOUTb 1 rpadonKmn N3y4eHHbIX YHKLWNI;
Ucnonb3oeamsb npuobpemeHHbIe 3HaHUST U YMEHUSs 8 rnpakmu4eckol dessmesibHOCMU U N0e8CceOHe8HOU XU3HU OJisi:

- ONNCaHNSA C NOMOLLIbIO (OYHKLMI PasfiMyHbIX 3aBUCMMOCTEN, NpeacTaBneHns nx rpacdpmyeckun, nHTepnpuTaumm rpadoukos.



5.MpousBopHasn.

[MoHaTue nponssoaHoW. [pon3BoaHas CyMMbl, pasHOCTU, NPOU3BEAEHUS M YACTHOrO ABYX PYHKUMIW. HenpepblBHOCTb OYHKUUIW, MMEIOLLNX MPOU3BOAHYIO,
andpdeperuman. MNMpounssoaHbIe anemMmeHTapHbIX OyHKUMIA. [TponsBoaHas crnoxHon dyHKUmK. NponssogHas obpaTHOM QYyHKLNN.

OcHoBHas Lenb — Hay4ynTb HAaXOAUTb NPOM3BOAHYIO M0G0 aneMeHTapHOM hyHKUNN.

CHavana BBoanTCS HOoBas onepauns: auddepeHunpoBaHme hyHKLUN 1 €€ pesynbTaT — Npon3BogHas PyHKUUKN. 3aTeM BbIACHAETCA MEXaHUYECKUA U
reoMeTpuyecKnii CMbICI NPOU3BOLAHON, NOCIE YEero HaxoasiTCA NPOU3BOAHbIE CYMMbI, Pa3HOCTU, NPOUT3BEAEHNSA, YAaCTHOIO U Cynepno3numnmn OByxX pyHKUWNA,
a Takke Npom3BoAHble BCeX anemMeHTapHbIX PyHKUMIA. [JokasbiBaeTCa HeENpepbiBHOCTb (DYHKLMM B TOUKE, B KOTOPOW OHa MMeeT Npou3BoaHyto. BeoanTtca
noHaTne anddepeHumnana yHKUMK, AOKa3bIBAETCA TeopemMa O MPOU3BOLAHON 06paTHOM OYHKLUMM U HAXoOATCA NPON3BOAHbIE A51S 06paTHbIX
TPUrOHOMETPUYECKNX (DYHKLINIA.

B pe3ynbmame u3y4eHusi amol meMbl yHaujuecsi 00/KHbI yMemb:

- BbIYMCNATb NPON3BOAHBIE PYHKLUIA, NPUMEHSS NPpaBuia BblYNCNEHNS MPOM3BOAHbIX;

- uccnenoBatb PYHKUMN N CTPOUTL UX rpadukn ¢ NOMOLLBIO MPOM3BOAHON;

- peluaTb ypaBHEHUS, NPOCTENLLUNE CUCTEMBI YPaBHEHN, NCNONb3YA CBOMCTBA DYHKUUIN U UX rPadOUKOB;

- CTPOUTb 1 rpadonKmM N3yHeHHbIX QYHKUUIN;

Ucnonb3oeamb npuobpemeHHbIe 3HaHUST U YMEHUS 8 rMpakmu4eckol dessmesibHOCMU U No8CceO0He8HOU KU3HU Oisi:
- peLeHnsa NpuknagHbix 3agau.

6. MpumeHeHMe NPOM3BOAHOMN.

Makcmym 1 MUHUMYM pyHKUMK. Y paBHEHNE KacaTenbHON. MpnbnmkeHHble BblYMCNEHMs. TeopeMbl 0 cpeaHeM. BospacTaHue n yobiBaHNe OYHKLMNA.
[MponsBogHble BbICLLMX NOPSAKOB. BbinykNocTb rpadumka dyHKUMN. QKCTpeMyM OYHKLMM C €AUHCTBEHHOW KPUTUYECKOW TOYKOM. 3agadm Ha MakCUMyM U
MUHUMYM. ACMMMTOTbI. [JpOGHO-NMHenHasn pyHKunA. MNocTpoeHme rpadunkoB rpadnKoB pyHKUNMIA C NPUMEHEHMEM NPOU3BOAHOMN.

OcHoBHasi Lieflb — Hay4nTb NPUMEHATb NPOV3BOAHYIO NPV UCCREAOBAHNM DYHKLMIA N PELLEHUN NPAKTUYECKMX 3aaau.

CHavana BBOOATCS NOHATUSA NOKanbHbIX MAaKCMMyMa U MUHUMYMa (DYHKLIMK, ee KpUTUYECKUX TOYEK, a 3aTeM paccMaTpyBaeTCa METOA HaxXOXAeHNs
MaKkcMmyma 1 MUHUMyMa (PYHKLIMK Ha OTpe3ke. BbiBoOUTCS ypaBHEHME KacaTeNbHON K rpadpmky yHKLMK, UCCeayeTcs Bo3pacTaHne 1 yobiBaHMe OYyHKLNA
C MNOMOLLbIO NPON3BOAHBIX. PaccmaTtpuBaloTcs aKCTpeMyM PYHKUUM C €ANHCTBEHHOW KPUTUYECKOM TOYKOM M 3a4a4M Ha MakcMMmym U MUHUMYM. [NpoBogunTcs
nccnegoBaHne (PyHKLMIA C MOMOLLbIO NPOU3BOAHON, CTPOSTCA MUX rpadhumku.

BBoauTcs noHsTue acumnToThl rpadhmka doyHkumn. Ncenegyetcs ApoBHO-NNHeRHasa yHKUMS.

B pe3ynbmame u3y4yeHusi amoli membl y4aujuecsi G0/DKHbI yMemb:



- nccriegoesatb B I'IpOCTeVILIJVIX cny4dadax (byHKLl,VII/I Ha MOHOTOHHOCTb, HaX0AUTb HanborbLUNE N HAMMEHbLUNE 3HAYEHNS (*)yHKLI.I/IIZ, CTpOUTb Fpa(bI/IKI/I
MHOIro4s1eHOB " I'IpOCTeVIIJJVIX paunoHanbHbIX (*)yHKLI,I/IIZ C ncrnoJsib3oBaHMeM arnmnaparta MatemMmaTn4eckoro aHarnmsa.

Ucnonb3osamb npu06pemeHHble 3HaHUs U yMeHusi e npakmuquKofl desimesibHOCMU U NoeceGHe8HOU XXU3HU OJIsi:

- peLleHns NPUKNagHbIX 3ag4ay, B TOM YMCe CoLMaribHO-3KOHOMUYECKMX U (DU3NYECKMX, Ha HaMbonbLUME N HAaMMEHbLUME 3HAYEHUS, Y HAXOXAEeHWs
CKOPOCTU U YCKOPEHWSI.

7. UunuHpp, KOHyC, Wap.

MoHATMe uunuugpa. MNnowaab NoBepxHOCTM UMnuMHapa. MNoHaTre koHyca. Nnowans NoBEPXHOCTU KOHyCa. YCceveHHbI koHyc. Cdepa 1 wap. YpaBHeHue
chepsbl. BaanmHoe pacnonoxeHue cgepbl 1 nnockoctn. KacatenbHas niockocTb K cdepe. MNnowanb cdhepsbl.

OcHoBHas uernb — N03HAaKOMUTb ydawmxca c I'IpOCTGVILLII/IMI/I Tenamu BpalleHna n nx CBOMCTBaMMU.

N3ydyeHmne Kpyrnbix Ten (WMnMHApa, KOHyCa, Wapa) U X NOBEPXHOCTEN 3aBepLuaeT 3HAKOMCTBO YHaLLUMXCA C OCHOBHBIMW MPOCTPAHCTBEHHBIMU dourypamu.
BBOAATCA NOHATUS LUNTMHOPUYECKOWN M KOHMYECKON MOBEPXHOCTEN, LUNNHAPA, KOHYCa, YCEYEHHOro KoHyca. C MOMOLLIbIO pa3BepTOK OnpeaensatTcs
nnowiaam nx 6oKOBbIX MOBEPXHOCTEN, BLIBOAATCA COOTBETCTBYOLME hopMyIbl. 3aTem AaloTcs onpeaeneHus cgepsbl 1 Wwapa, BbIBOAUTCHA YpaBHEHNE
cdepbl 1 € ero NOMOLLbIO UCCreayeTcs BONpOC 0 B3aUMHOM pacronoxeHnn cdpepsbl 1 nrockocTw. MNnowaab cdepsbl onpeaensieTca Kak npegen
nocneaoBaTeNbHOCTU NOLWAAen ONMCaHHbIX OKOMO cdoepbl MHOrOrPaHHUKOB MPY CTPEMITEHUM K HYMIO HanbornbLIEro pasMmepa Kaxaon rpaHun. B 3agadax
paccmaTpuBaloTCs pasnnyHble KOMOUHaLUM KPYrAbIX TeN U MHOMOrpaHHUKOB, B YaCTHOCTW OMMCaHHbIE U BMCaHHbIE MPU3Mbl U NUpaMuapl.

MopaBnstowee 60NbLIMHCTBO 3aAay K 3ToN Teme npeacTaBnseT coboii 3a4aymn Ha BblYMCEeHe ANVH, YITOB M NnoLaaen nrnockux duryp, 4To onpeaensiet
NpakTUYECKYIO HarnpaBreHHOCTb Kypca. B xoae nx pelleHns NoBTOPSTCS U CUCTEMATU3NPYIOTCA CBeAeHNS. V3BECTHbIE yYallmMMCs U3 KypCcoB MiiaHUMETPUM
n ctepeomeTpun 10 knacca, - pelleHne TPeYrofbHUKOB, BblYMCEHME ANWMH OKPY>KHOCTEN, PACCTOSIHUIA U T.4., YTO NO3BONSIET OPraHMYHO NOCTPOUTb
nosTopeHue. Mpu pelleHnn BelYUCIUTENbHBIX 3aay cneayeT NoaaepXmBaTb 40CTAaTOMHO BbICOKMIA YpOBEHb 0GOCHOBAHHOCTU BbIBOAOB.

B pesynbmame u3sy4yeHusi amol meMbl y4aujuecsi OO/DKHbI yMemb:

- pacnosHaeaTb Ha YepTexax. / mogensix npocTpaHCTBEHHbIE (DOPMbl; COOTHOCUTL TPEXMEPHbIE OGBEKTBI C UX OMUCAHUSAMU, U300PaKEHUAMMY;
- aHanuaMpoBaTb B MPOCTENLIMX Cry4asix B3anMHOE pacnorioKeHne 06 bEKTOB B MPOCTPAHCTBE;

- n306paxaTtb UMNMHAOP, KOHYC, LLap; BbIMOMHATbL YEPTEXN MO YCIOBUSM 3aaavd;

- MCMOMNb30BaTh MNP PELLEHUN CTEPEOMETPUYECKUX 3aa4 NIaHNMeTpudeckme akTbl U METOAbI;

- NPOBOAUTL AOKa3aTerbHble pacCyXAeHWs B XoAe pelleHns 3aaau.

Ucnonb3oeamsb npuobpemeHHbIe 3HaHUST U YMEHUS 8 rnpakmu4eckol dessmesibHOCMU U No8ce0He8HOU XU3HU Onisi:



- BblYMCNEHMSI 06BEMOB M NnoLwaaen I'IOBerHOCTeIZ NPOCTPAHCTBEHHbIX TeJ1 NPU peLlleHnn NpakTUu4eCKnx 3agay, Cnomnb3y4d npu HeobxoQMmocTH
CcnpaBOYHUKN U BblHUCTIUTETIbHDbIE yCTpOIZCTBa.

8.MepBoo6Gpa3Has u uHterpan.

MoHaTue nepBoobpasHoi. 3ameHa NepeMeHHON U UHTErpupoBaHme no Yactam. MNnowaab KpuBoNMHeNHoW Tpaneuuun. OnpeneneHHbIN MHTerpan.
MpubnuxeHHoe BblYMCNEHWE onpeaeneHHoro uHterpana. ®opmyna HetotoHa-J1enbHuua.CeoncTea onpeaeneHHblX MHTerpanos. [NpumMeHeHne
onpeneneHHbIX MHTErpanoB B reoMeTpuyecknx u usnyeckmnx sagadvax. lNoHatune guddepeHumnansHoro ypaBHeHus. 3agayum, npuBogsLimne K
anddepeHUnanbHbIM ypaBHEHUAM.

OcHoBHas Lenb - 3HaTb Tabnuuy nepBooGpasHbIX (HeonpeaeneHHbIX MHTErpanoB) OCHOBHbIX (OYHKLUMIA 1 YMETb NPUMEHSITb chopmyry HbtoToHa-JlerbHuua
Npu BblYMCIIEHUM ONpeaeneHHbIX MHTErpanos v nnotagen douryp.

CHavana BBOANTCS NOHATUE NEPBOOOPa3HOM ANs PYHKUUN, HENPEPBIBHOW HA MHTepBarne, 3aTemM NoHATUE OnpeaeneHHoro nHTerpana, NpuBoaaTCs
OCHOBHblE CBONCTBA HEOMpPEAENEHHbIX MHTErpanoB 1 Tabnvua onpeaeneHHbix MHTerpanos. OnpeaenseTcs nnoLlagb KpMBOMMHENHOW TpaneLmmn Kak
npeaen MHTerpanbHOM CyMMbI AN HeoTpuuaTensHon yHKkumn. OnpeaeneHHbin MHTerpan Takke BBOAUTCA Kak npeaen UHTerpansHom CyMMbl A1
HenpepbIBHOM Ha oTpe3ke dhyHKUmMK. MpunBoauTcsa hopmyna HetoToHa —JlenbHuua ons BblYUCNEHNST ONpeaerieHHbIX MHTerparnos.

PaccmaTpuBatotca cnocobbl HAaXOXAEHWsST HeonpeaeneHHbIX MHTErpanoB- 3aMmeHa NepemMeHHOn 1 NHTErpUpoBaHMe No YaTsaM, MeTog Tpaneuun ans
NPUOMNMXEHHOrO BbIYUCIIEHNST ONPEAENeHHbIX MHTerpanoB. MNprMBoasaTCs CBOMCTBA ONpeaerieHHbIX MHTErpanoB UMX NPUMEHEHNE ANs BbIYMCEHUS
nnowagen uryp Ha nNocKoCTU 1 AN peLleHns reoMeTpUYeckux u pmsmnyeckux 3agad. Beoastcs noHATUS guddpepeHumnansHOro ypaBHeHNs, ero obLero
N YacTHOro pelueHuns. NpmnBogaTca cnocobbl peLleHns HEKOTopbIX AnddepeHunanbHbIX ypaBHEHUA.

B pe3ynbmame u3sy4eHusi amol membl y4aujuecsi O0/HKHbI yMemb:

- BbIMUCNSATL NEPBOOOPasHble aneMeHTapHbIX PYHKLUA MCNOSb3ys CNpaBoYHbIE MaTepuansl;

- BbIMUCNSATL B MPOCTENLLMX CryYasix Nnowaamn ¢ Ncnonb3oBaHMemM nepBoobpasHoi;

Ucnonb3oeamb npuobpemeHHbIe 3HaHUsT U YMEHUS 8 rnpakmu4eckol dessmesibHOCMU U M08Ce0He8HOU KU3HU Onsi:
- BblYMCINEHNE paboTbl NEPEMEHHO CUflbl, 3a4a4amn O pasMHOXEHUM GakTepuii U 0 paaMoakTUBHOM pacnage.

9. O6bembl Ten.

O6bem npsimoyronbHoro 1 napannenenunega. O6bemMbl NPAMON NpU3mbl U LUNUHAPa. O6beMbl HAKIOHHOW NPU3MbI, MnpamMuabl, koHyca. ObbeMm wapa u
nnowaab cdepbl. O6beMbl LIAPOBOro CErMeHTa, LLapoBOro Cros 1 LapoBOoro CeKTopa.

OcHOBHasi Lieflb — BBECTM MOHSATME 0GbeMa Tena v BbIBECTU hOPMyIibl AN BbIYMCIIEHUS] 06 bEMOB OCHOBHbLIX MHOTOTPaHHUKOB U KPYIbIX TEN, N3YYEeHHbIX B
Kypce CTepeomMeTpum.

MoHATME oObeMa Tena BBOAUTCH aHANOrM4YHO NOHSATUIO NoLwaan nnockor durypbl. POpMMUPYOTCSt OCHOBHbIE CBOMCTBA OOGBEMOB 1 Ha UX OCHOBE
BbIBOOUTCH hopMyra obbema NpsiMOYronbHOro naparnnenenvneaa, a 3atem npsiMori NpuaMbl 1 LnuHapa. ®opmynsl 06bEMOB APYrnX Ter BbIBOOATCS C
MOMOLLbIO MHTerpanbHon opmyrbl. opmMmyna obbema Lapa ucnonb3yeTcs Ans BbiBoga opMyrbl nrowaan caepbl.



BornbLINMHCTBO 3a4a4 B TeMe COCTaBAT 3a4auu BblMUCTIUTENBHOMO Xapakrtepa Ha HenocpeancrtBeHHoOe NnpnmMmeHeHne n3dy4eHHbIX (*)OpMyJ'I, B TOM 4Hucne
HECJITOXHbl€ NMpaKTn4yecKkmne 3agadn.

MpakTuyeckas HanpaBneHHOCTb Kypca onpeaensieTcs GonbLUMM KONMMYECTBOM 3aad NPUKNaaHoOro xapakrepa, YTo UrpaeT CYLLIECTBEHHYIO posb B
opraHusauum NpoopueHTaLUMOHHON paboThbl C yHaLmMMmUCS.

B pe3synbmame u3sy4eHusi 3mol membl y4aujuecsi 00/HKHbI yMemb:

- pewwaTtb cTepeomMeTpuYeckne 3agayn Ha HaxoxaeHne o6bemMoB Ten;

Ucnonb3oeamb npuobpemeHHbIe 3HaHUST U yMeHUs1 8 npakmu4eckol dessmesibHoCmu U noeceoHe8HoU KU3HU Ons:
- UccrnefoBaHnsi (MOAENMPOBAHUS) HECTTOXHBIX MPAKTUYECKMX CUTyaL Ml Ha OCHOBE U3Y4YeHHBLIX () OpPMYIT U CBONCTB chumryp;

- BblYUCIEHMSI 06BEMOB M NnoLwaaen I'IOBerHOCTeIZ NPOCTPaHCTBEHHbIX TeJ1 NpU pelleHUn NpakTu4ecknx 3agad, Nncnonb3y4d npu HeobxoQMmMocTu
CnpaBO4YHUKN U BblHUCTIUTETTbHbIE yCTpOIZCTBa.

10. PaBHOCUNBHOCTb YPaBHEHUA U HEPABEHCTB.
PaBHocunbHble Npeobpa3oBaHnsi ypaBHEHUA 1 HEPABEHCTB.
OcHOBHas Uenb — Hay4uTb MPUMEHATL PABHOCUIIbHbIE NPE0BpPa3oBaHUSA MPU PELLEHNN YPABHEHUA N HEPABEHCTB.

CHavana nepeymcnsitoTca paBHOCUIbHbIE NPeobpa3oBaHnNs ypaBHEHUI. [ogyepkMBaeTCs, YTO NPU TakMx NpeobpasoBaHNAX MHOXECTBO KOPHEN
npeobpa3oBaHHOIO ypaBHEHMSI COBMafaeT C MHOXECTBOM KOPHEN MCXOAHOTro ypaBHeHUs1. PaccmaTpuBaloTca npuMepbl NPUMEHEHUS Taknx
npeobpas3oBaHnii NPU peLleHN YpaBHEHNN.

3arem aHanormyHbIM 06pa3oM paccMaTpMBaloTCs paBHOCUITbHBIE NPpeobpa3oBaHnst HEPABEHCTB U X MPUMEHEHNE NPU PELLEHNN HEPABEHCTB.
B pe3ynbmame u3y4eHusi 3mol membi yqaujuecsi 00/HKHbI yMemb:

- MPUMEHSATbL PaBHOCUIIbHbIE NPE0OPa3oBaHNA NMPU PELLEHNN YPABHEHUA N HEPABEHCTB;

- pellaTtb ypaBHEHMS U HEpaBEHCTBA.

Ucnonb3oeamsb npuobpemeHHbIe 3HaHUsT U YMEHUS 8 rnpakmu4eckol desimesibHOCMU U 1oeceOHeeHOoU XU3HU OJisi:

- MOCTPOEHMS U UCCIIeQ0BaHUS MPOCTENLLMX MaTeEMATUYECKNX MOSENEN.

11. YpaBHeHus - cnegcrTeums.

lMoHATME ypaBHeHUs cneacTeus. Bo3BeaeHne ypaBHEHNS B YETHYIO CTeMeHb. [1oTeHunpoBaHne norapnpmmnyecknx ypasHeHui. Npneegerne nogo OHbIX
yrneHoB ypaBHeHuns. OcBoboXaeHUe ypaBHEHUS OT 3HaMeHaTens. [NpMMeHeHne norapuMmnyecknux, TPUrOHOMETPUYECKUX U APYrMx hopMyIT.

OcHoBHasi Lieflb — Hay4YnTb NMPUMEHSATb NPeobpa3oBaHUsi, NPUBOASLLMNE K YPABHEHUIO — CIEACTBUIO.



CHavana BBoAUTCS NOHATME YpaBHEHUA Crnencteud, NnepeydncriaroTca npeo6pasoBaHM;|, npueogdline K ypaBHeHUo cneacTtButo. nOﬂqepKMBaeTCﬂ, 4YTO npun
Takom criocobe pelweHna ypaBHEHUA NpoBepKa KOpHeI7I YpaBHEHUNA-CNEeACTBUA ABNAETCA obs13aTeNnbHbIM 3TanoMm peweHna ncxogHoro ypaBHeHUA. 3atem
paccmaTpunBardTCA MHOIO4YnNCreHHble npumMmepbl NPpUMEeHEHNA KaXXaoro N3 aTnux npeo6pa308aHM|7| B OTAENTbHOCTU N HECKOJIbKMX TaKUX npeo6paaoBaH|/u7|.

B pe3ynbmame u3y4eHusi amol meMbl y4aujuecsi OO/KHbI yMemb:

- IPUMEHATb PaBHOCUIbHBIE MPeoBbpas3oBaHNS NPY PeLLEeHNN YpaBHEHWUI N HEPABEHCTB;

- pewwaTb ypaBHEHNS U HepaBEeHCTBA.

Ucnonb3oeamb npuobpemeHHble 3HaHUSI U YMEHUSI 8 npaKkmu4eckol desimesibHOCMU U no8ceOHe8HOU XU3HU Onsi:

- MOCTPOEHMSA 1 UCCrefoBaHWs NPOCTENLIMX MaTeMaTUYECKMX Modenen.

12. PaBHOCUMNbLHOCTb YpaBHEHU U HEPaBEHCTB CUCTEMAM.

PeleHne ypaBHeHMI ¢ noOMOLLbIO cucTeM. YpasHeHus Buaa f(a(x))=f(B(x)). PeweHne HepaBeHCTB ¢ nomolLbio cuctem. HepaseHcTBa Buga f(a(x))f(B(x)).
OcHoBHas uenb — Hay4MTb NPUMEHSTb Nepexos OT YpaBHEHUs (MM HEpaBEHCTBA) K PaBHOCUITbHON cUCTEME.

CHavana BBOAATCH NOHATUS CUCTEMbI, PABHOCUIIBHOCTU CUCTEM, PABHOCUIBHOCTM YpaBHEHNS (HepaBeHCTBa) CUCTEME UMM COBOKYMHOCTM CUCTEM.

3aTeM nepeyvncnsitoTCs HEKOTOPbIE YpaBHEHUS (HEPABEHCTBA) U PaBHOCUITbHbIE UM CUCTEMBI. DOPMYNUPYIOTCS YTBEPXKOEHMS 00 UX PABHOCKITbHOCTU.
MprBOAATCA NPUMEPBI NPUMEHEHUS 3TUX YTBEPXKAEHUN.

Ona ypasHenui suga f(a(x))=f(B(x)) n HepaseHcTB Buaa f(a(x))f(B(x)) dopmynupyroTcsa yTBEpKAEHMST 006 NX PAaBHOCUITBHOCTU COOTBETCTBYHOLLUM CUCTEMAM.
B pe3ynbmame usy4eHusi amol membl yyaujuecsi O0/HDKHbI yMems:

- IPUMEHATb PaBHOCUIbHbIE MPeobpas3oBaHNs NPY peLleHn YpaBHEHNIN N HEPaBEHCTB;

- pewaTb ypaBHEHNSI U HEpPaBEHCTBA.

Ucnonb3oeamsb npuobpemeHHbIe 3HaHUST U YMEHUS 8 NMpakmu4eckol dessmesibHOCMU U Mo8CceO0He8HOU XKU3HU Onisi:

- MOCTPOEHMSA 1 UCCregoBaHWs NPOCTENLIMX MaTEMaTUYECKMX Modenen.

13. PaBHOCMNBLHOCTb YpaBHEHMW HA MHOXeCTBax.

Bo3BeaeHve ypaBHEHUS B YETHYHO CTEMNEHb. YMHOXEHUEe ypaBHEHMS Ha pyHKUMIO. JlorapudmmpoBaHme 1 NoTEHUMPOBaHME ypaBHEHNI, NpuBeaeHNE
No406BHbIX YEHOB, MPUMEHEHME HEKOTOPbIX hopMyI.

OcHoBHasi Liefnlb — Hay4YnTb NPUMEHSATb NEPEXO K YPAaBHEHWIO, PABHOCUITbHOMY HAa HEKOTOPOM MHOXECTBE MCXOOHOMY YPaBHEHUHO.

CHayana BBOAWTCS MOHATUE PaBHOCUIBHOCTU ABYX YPABHEHUIA Ha MHOXXECTBE, OMUCHIBAIOTCS T€ MHOXECTBA YMCES, Ha KaXkaoM 13 KOTOPbIX Nory4aeTcs
ypaBHeHVe, PaBHOCUITbHOE Ha 3TOM MHOXECTBE MCXOAHOMY YPaBHEHMIO NMPU BO3BEAEHUN YPaBHEHMS! B YETHYHO CTEMNEHb, NPU YMHOXEHUW YPaBHEHUS Ha



hyHKLMIO, NpU NnorapuddMmpoBaHnK, NPU NOTEHLMPOBaHMM, NpY NpMBeAeHUM Noao6HbIX YNEHOB YpaBHEHMS, NPU NPUMEHEHUN HeKoTopbIX chopmyn. [ns
Kaxxaoro npeobpasoBaHust ypaBHEHUS (HOPMYIUPYOTCS COOTBETCTBYIOLLME YTBEPXKAEHUSI O PABHOCUITBHOCTU U NPUBOASATCA NPUMEPDLI MX MPUMEHEHWS.

B pe3ynbmame usy4eHusi 3mol memMbi y4aujuecsi 00/HKHbI yMemb:

- MPUMEHATb paBHOCUIIbHbIE NPeobpa3oBaHNA YpaBHEHMI HA MHOXECTBaX.

Ucnonb3oeamb npuobpemeHHbie 3HaHUsT U yMeHUs1 8 Npakmu4veckol dessmesibHOCMU U oecedHe8HoU XU3HU Ois:
- NMOCTPOEHNSA N UCCIEAOBAHNSA NPOCTENLLMX MaTEMATUYECKUX MOLENEN.

14. PaBHOCUNbHOCTb HEPAaBEHCTB Ha MHOXeCTBaXx.

BoseefneHue HepaBeHCTBa B YEeTHYI0 CTeneHb N YMHOXEeHNEe HepaBEeHCTBa Ha (*)yHKLI,I/l}O, noTeHUuMpoBaHne J'IOFapI/ICbMI/IHeCKI/IX HepaBeHCTB, npnBeaeHne
Nogo6HbIX YNEHOB, npunmMmeHeHmne HeEKOTOpPbIX (*)OpMyJ'I. HeCTpOFMe HepaBeHCTBa.

OcHoBHas uernb — Hay4YUTb NPUMEHATb Nepexo K HepaBeHCTBY, paBHOCUJIbHOMY Ha HEKOTOPOM MHOXeCTBE NCXOOQHOMY HEPaBEHCTBY.

BBoaunTCS NOHSATUE PAaBHOCUITBHOCTM ABYX HEPABEHCTB HA MHOXXECTBE, OMUCLIBAIOTCS T€ MHOXECTBA YMNCES, Ha KaXXA0M U3 KOTOPbIX Nnosny4aeTcs
HepaBeHCTBO, PABHOCUITbHOE Ha 3TOM MHOXECTBE UCXOAHOMY HEPABEHCTBY NPU BO3BEAEHUN YPaABHEHMS B YETHYIO CTEMEHb, NMPU YMHOXEHUM YpaBHEHMS Ha
(hbYHKUMIO, NPU MOTEHLMPOBaHNM NorapuMnYeckoro HepaBeHCTBa, NP NpMBeaeHU NoAOOHbIX YeHOB HepaBeHCTBA, MPU NPUMEHEHUMN HEKOTOPbIX
dopmyn. [Ans kaxgoro npeobpasoBaHus HepaBeHCTBa (DOPMYNUPYIOTCS COOTBETCTBYIOLLME YTBEPXKAEHMS O PABHOCUITBHOCTM Y NPUBOASTCS NPUMEpPbI NX
npuMeHeHnsi. PaccmaTtpuBaloTcsi HECTporne HepaBeHCTBa.

B pe3ynbmame u3y4eHusi 3mol membl yHaujuecsi 00JKHbI yMemb:

- MPUMEHSATL PaBHOCUIIbHbIE NPE0bpa3oBaHNA HEPaABEHCTB HA MHOXECTBAX.

Ucnonb3oeamb npuobpemeHHbIe 3HaHUST U YMEHUS 8 nMpakmu4eckol dessmesibHOCMU U Mo8CceO0He8HOU XKU3HU Onisi:

- MOCTPOEHMS U NCCIef0BaHNS NPOCTENLLUMX MaTeEMATUYECKNX MOLENEN.

15. MeToA4 NpoMeXyTKOB ANsl ypaBHEHUNA U HEPaBEHCTB.

YpaBHeHWs 1 HepaBeHcTBa ¢ mogynamu. MeTtog nHTepBanoB AN HenpepbiBHbIX (OYHKLUMA.

OcHOBHas Uenb — Hay4uTb pellaTb YpaBHEHMS U HEPABEHCTBA C MOAYISAMM U NPUMEHATb METO MHTEPBAIIOB ANS PeLleHnst HEpaBEHCTB.

CHavana paccmaTpuBaloTCs ypaBHEHWst C MOAYNSMU U ONUCBIBAETCS CNOCOD pelleHns Taknx ypaBHEHWI NepexoaoM K ypaBHEHUSM, PaBHOCUITbHBIM
NCXOOHOMY Ha HEKOTOPOM MHOXECTBE M He CoAepKalum Moaynen. 3atemM aHanormyHo paccmMaTpuBatloTCst HepaBeHCTBa ¢ Moaynsamu. HakoHew, ans
dyHKLMI f(X), HeNpepbIBHBIX HAa HEKOTOPLIX MHTEpBanax, paccMatpueaeTcs cnocob peweHus HepaBeHcTB f(x)0 n f(x)

B pe3ynbmame u3y4yeHusi amoli membl y4aujuecsi G0/DKHbI yMemb:

- NPUMEHATb METOZ, UHTEPBAIOB AN PELUEHUS] YPABHEHUIA U HEPABEHCTB.



Ucnonb3oeamb npuobpemeHHbIe 3HaHUST U yMeHUs1 8 npakmu4eckol dessmesibHocmu U noeceoHe8HOoU U3HU Ons:
- MOCTPOEHUS N NCCrefoBaHUs NPOCTENLLMX MaTeMaTUYEeCKNX Moaenen.
16. UIcnonb3oBaHMe CBOMCTB (PYHKLUIN NPU peLleHUu ypaBHEHUA U HEPaBEHCTB.

WNcnonb3oBaHue obnacTei cylwecTBOBaHMS, HEOTPMLATENbHOCTU, OFPaHUYEHHOCTM, MOHOTOHHOCTU M 9KCTPEMYMOB (PYHKLIMK, CBPIACTBA CMHYCa U KOCUHYCa
Npu peLleHnn ypaBHEHNN N HEPABEHCTB.

OcHoBHas uUenb — Hay4YMTb NPUMEHSITb CBOMCTBA OYHKLMIA NPY PELLEHUN YPABHEHWIA U HEPABEHCTB.

[MpuBOAATCS NPUMEpPbLI PeLLEHUS ypaBHEHWIA U HEPABEHCTB C MCMOMNb30BaHMEM CBOUCTB DYHKLIMIA.

B pe3ynbmame u3y4eHusi amol meMbl y4aujuecsi OOSKHbI yMemb:

- HaxoOWUTb NPUBNMKEHHbIE PELLEHUS YPABHEHMI N UX CUCTEM;

- peluaTb ypaBHEHUS, HEPABEHCTBA U CUCTEMbI C NPUMEHEHNEM rpadnyecknx NnpeactaBneHnin, CBOUCTB (PYHKLMIA, MPOU3BOHON.

Ucnonb3oeamb npuobpemeHHbie 3HaHUsT U yMeHUs1 8 npakmu4eckol dessmesibHOCMU U o8ceOHe8HOoU XU3HU Ons:

- peleHnsa NpuknagHblx 3agad ¢ NPUMEHeHMeM annaparta matemaTMyecKkoro aHanmaa.

17. CucTteMbl ypaBHEHUN C HECKONTbKMMMW HEM3BECTHLIMM.

PaBHocunbHOCTb cuctem. Cuctema-cneactene. Metoa 3ameHbl HEM3BECTHbIX. PaccyxaeHns ¢ YNCMOBbIMW 3HAYEHUAMW NMPU PeLLEHUN CUCTEM YPaBHEHU.
OcHoBHas Lenb — OCBOMTb pa3Hble CNOCOObI peLleHNs CUCTEM YPaBHEHWUI C HECKONbKUMU HEN3BECTHBIMMU.

BBoAATCS NOHATUA CUCTEMbI YpaBHEHWI, PABHOCUITBHOCTU CUCTEM, NMPUBOASTCS YTBEPXKAEHMS O PaBHOCUITBHOCTU CUCTEM MPU TEX UMK UHbIX
npeobpa3oBaHNsiX, paccMaTpUBaOTCS OCHOBHbIE METOAbI PELLEHNSI CUCTEM YPaBHEHMI: MeTo NOACTaHOBKMU, MeToA NMHENHbIX NpeobpasoBaHnii, MeTop,
nepexona K cMcteMe —CrneacTBui0, METOA 3aMeHbl HEU3BECTHBbIX.

PaccmatpuBaeTcsi pelleHne cuctem ypaBHEHNI NPW NOMOLLM PacCy»KOeHWI C YNCIOBLIMU 3HAYEHMSIMN.

B pe3ynbmame u3sy4eHusi amoli membl y4aujuecsi O0/DKHbI yMemb:

- pewwaTb CUCTEMbI YPaBHEHUI.

Ucnonb3oeamsb npuobpemeHHbIe 3HaHUST U YMEHUS 8 NMpakmu4eckol dessmesibHOCMU U No8CceO0He8HOU XU3HU Onisi:
- BbIMOJIHEHWNS PAcYEeTOB, A1 COCTaBNEHNS (HOPMYI, BbIpaXkaloLwmMx 3aBUCUMOCTU MEXAY pearnbHbIMA BENUYMHAMU;

- ONUCaHVMS 3aBUCUMOCTEN MEXOY PU3NYECKUMM BEMUYMHAMU COOTBETCTBYIOLLMMI (POPMYaMu NP UCCIeq0BaHUMN HECTOXKHBIX MPaKTUYECKUX CUTYaLn .



YYEBEHO-METOANYECKUX KOMNNEKT
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e [eometpus, 10-11: Yuyeb.ansa obweobpasosat. yupexaeHun/ J1.C.AtaHacsH, B.®. bytysos, C.b. Kagomues n gp. — M.: lNpoceelueHne, 2008.
e Anrebpa n Havyana matematmyeckoro aHanusa 11, yuebHuk ans 11 knacca
CM. Hukonbckmn, M. K. MNoTtanoe, H. H. PeweTtHukos, A. B. LLeeknH — M.: MNpoceeLueHmne, 2008.
e Anrebpa n Ha4ano aHanu3a 10-11 kn. nog pea. A.H. Konmoroposa 2007roaga
JononHuTtensHasa nutepaTtypa
e bB.I'. 3uB. lngaktnyeckme matepuanel no reometpum ans 11 knacca. — M. lNpoceeLueHne, 2003.
e bB.I'. 3us, B.M. Mennep, A.l. BaxaHckuin. 3agaum no reomeTtpum anga 7 — 11 knaccos. — M.: lNpoceeluexune, 2003.
e Anrebpa n Hayana matemaTuyeckoro aHanuaa, 11. Augaktuueckne matepuansl (M. K. Motanos, A. B. LUeskuH. — M.: MNpoceeweHune, 2008).

e Anrebpa v Hayana matemaTuMyeckoro aHanm3aa, 11. TemaTtnyeckme tectol (KO. B. lenenesa. — M.: lNpoceeLueHne, 2009).



Ne XapakrepucTtuka Buabl kKoHTpoONs, [MnaHnpyemble pe3ynbtarhbl
0eaTenbHOCTM yyalluxcs | uameputenu OCBOEHUs maTepuana
Tema ypoka Twun ypoka N BUABI Y4eBHON
nedarternbHOCTU
MeToa KoopauHart B
npocTpaHcTBe.
1 MpsamoyronebHasa cuctema | N3ydyeHne HOBOro OpraHn3aLmnoHHbIN Onpoc BeecTtun noHaTue
KoopauHat B mMaTepuana MOMEHT, yCTHas paborTa, NPSAMOYrofibHON CUCTEMBI
npocTpaHcTBe(OeKapToBbI N3y4yeHne HOBOro KOOpAMHaT B NPOCTPaHCTBE;
KoopamHaThl B mMaTepuana, BblpaboTaTb yMeHME CTPOUTb
NpOCTpaHCTBE). 3aKpensieHne n3y4eHHoro TOYKY NO 3afaHHbIM
MaTepuana KoopAuHaTaMm U HaxoauTb
KOOpAMHAaTbl TOYKH,
n3o6pakeHHOW B 3a4aHHON
CUCTEME KOOpAUHAT.
2 KoopauHaTtbl BeKTOpa. M3yyeHune HoBoro OpraHn3aLmnoHHbIN Onpoc [Mo3HakoMUTb ydalmxcs ¢
mMaTepuana MOMEHT, aKTyanusaums NMOHATUEM KOOPANHATHbBIX
3HaHWI yyalwmxcs, BEKTOPOB, NokasaTb
N3y4yeHne HOBOro BO3MOXXHOCTb Pa3noXeHus
maTepuana, NPOW3BOSLHOIO BEKTOPA MO
3aKkpenneHne n3y4eHHoro KoopauWHaTHbIM
Marepuana, 3 sektopam [+ J, k:seectn
opmurpoBaHNE 3HaHNIA, MOHSITVE KOOPAVHAT BEKTOPA B
YMEHWM 1 HaBbIKOB [:@aHHOW CUCTEeMe KOOpAMHAT U1
yHatmxca oTpaboTaTh HaBbIKU AECTBWIA
Haj BeKTopamu C 3agaHHbIMK
KoopauHaTamu
3 CBs3b mexay YpoK naydyeHus lMpoBepka oMaLLHEro Obyvarowas BBecTn noHsTue paguyc-
KoopAmMHaTaMu BEKTOPOB | HOBOro Martepuana | 3agaHusi, o6bsiCHeHne camocTosiTeNnbHas | BeKTopa NpOM3BOSbHOM TOYKM
N KoopauHaT Tovek HOBOro Martepuana, paboTta NPOCTPaHCTBa; AoKasaTb, YTO

3aKkpenneHne 3HaHuM,
YMEHWNN N HaBbIKOB
yyalwmxcs, nogsegeHue
UTOroB

KOOPAMHATHLI TOYKM PaBHbI
COOTBETCTBYHOLLMM
KoopAauHaTam ee paamyc
BEKTOpa, a koopauHaTa nboro
BEKTOpa paBHa pasHOCTH




COOTBETCTBYHOLLMX KOOpANHAT
€ro KoHua 1 Ha4yana;
oTpaboTaTb NOHSATUE PaBHbIX
BEKTOPOB MpM peLLeHnn 3aadav;
oTpaboTaTb NoHATUE
KOMMNUHeapHbIX U
KOMMMaHapHbIX BEKTOPOB Npwu
peLLeHnn 3anad

dopmyna paccToaHusA KomOunHmpoBaHHbI | [NpoBepka gomaluHero KoHTponupytowas | BeiBectn dhopmynbl koopaMHaT
MexXay TovKamu. YPOK 3aaHus, camocTosiTenbHas | cepenuHbl OTpe3ka, ANMNHbI
camocTosTenbHas paboTta BEKTOpa Yepes ero KoopaunHaThl
paboTa, nsyyeHve N paccTosiHUS Mexay OAByMs
HOBOroO Martepuana, TOYKaMU;
3aKpensneHne n3y4eHHoro
MaTepuana. [MokasaTb NpMMepbl peLleHns
CTEpPEOMETPUYECKNX 3adau
KOOpAWHATHLIM METOOO0M.
[NpocTtenwme 3agayun B Ypok 3akpennennst | OpraHn3aunoHHbI MokasaTb NnpuMepbl peLleHnst
KoopAaunHaTax. MOMEHT, aKTyanusaums CTEpPEoOMEeTPUYECKNX 3adad
OMOPHbIX 3HAHUNA, KOOPAMHATHO-BEKTOPHbIM
dopmMmpoBaHne ymeHuin METOAO0M; COBEPLUEHCTBOBATb
N HaBbIKOB yYaLLMXCcs HaBbIKM peLleHns 3agau.
KoHTponbHas pabota Ne KomMOuHMpoBaHHbI | OpraHnM3aunoHHbIN KOHTpOmbHas 3akpenneHne HaBbIKOB
1 no Teme: « YPOK MOMEHT, aKTyanusaums pabota yyaLMXCHA B UCMOSb30BaHUN
lNpocTtenwmne 3agayun B OMOPHbIX 3HAHWUMN, dopmyn ons pelweHns 3agad
KoopamHaTax». (POpMUPOBaHME HABLIKOB KOOAMHATHO-BEKTOPHbIM
N YMEHUI yyalumnxcs, METOAOM; KOHTPOMNb 3HAHUN 1
KOHTpOrbHas paboTta YMEHUN.
AHarnms oLwmnoboK. YpoK naydyeHus OpraHn3aumnoHHbIN Onpoc BBecTu noHsTME yrna mexay

KonnuHeapHble BekTopa.
KomnnaHapHble BEKTOpbl

HOBOro mMartepuana

MOMEHT, aKTyannsaums
3HaHWI yyaLumxcs,
N3y4eHne HOBOro
MaTepuana,
3aKpensieHne n3y4eHHoro
MaTepuana,
dopMMpoOBaHmMe 3HaHWMN,

BEKTOPaMM U CKarsipHoro
npou3BefeHns BEKTOPOB,
paccmoTpeTb hopMyny
cKansipHOro Npovn3BeaeHNs B
KoopAauHaTax; nokasatb
NpUMEHEHNe CKansipHOro
npou3BefeHnst BEKTOPOB Npu




yMeHI/IIZ N HaBbIKOB

pelleHnn 3ana4

yyaLumxcs.
8 Yron mexay BekTopamu. Ypok 3akpenneHnsa | OpraHvM3aunoHHbIN MaTemaTunyeckui [MoBTOPUTL C yyawmmmncs
MOMEHT, NpoBepka OVKTaHT BOMNPOCLI TEOPUN U
JOoMaLLHero 3agaHus, paccMOTpeTb OCHOBHbIE
MaTemaTnyeckui CBOWCTBA CKanspHOro
OVKTaHT, U3yyeHme npouseeaeHns; cchopMmpoBaThb
HOBOro mMartepuana, YMEHUS BbIYMCNATL CKansapHoe
3aKpensneHne n3y4eHHoro npou3BeaeHNe BEKTOPOB U
MaTepuana HaxoauTb yron mexay
BEKTOpaMMm.
9 CkansapHoe YpOK U3yyeHus lMpoBepka gomallHero Onpoc Moka3aTb, Kak MCMoNb3yeTcs
npov3BedeHME BEKTOPOB. | HOBOro matepuana | 3agaHus, ckansipHoe nNpovsBeaeHne
POpMUPOBAHME HOBbLIX BEKTOPOB MpU peLleHnn 3agad
3HAHWI yyaLLmxcs, Ha BbIYMCIIEHNE YTTIOB MEXOY
dopmMmpoBaHne ymeHuin NPSAMbIMUY, 8 TaKKe Mexay
N HaBbIKOB NPSAMOW U NFIOCKOCTbIO.
10 BbluncneHue yrnos YpoK nsyyeHus AKTyanusaums ornopHbIX camocToaTenbHas | MNMoBTopuTb hopMynbI
Mexgy NpsiMbIMU 1 HOBOro martepuana | 3HaHun, oopmmpoBaHme | paboTa CKansipHoro npov3BeaeHus B
NOCKOCTSMM. YMEHMI N HaBLIKOB KoopAuHaTax, KocuHyca yrna
yyaiumxcs, Mexay OaHHbIMU BEKTOpaMu
camocToaTenbHas Yyepes ux KoopauHaThl,
paboTa KOCWHyca yrna mexay AByms
NPSAMbIMU, MEXOY NPAMON U
NNOCKOCThIO.
11 YpaBHEHME NNOCKOCTH. YpOoK nsyyeHus OpraHu3aumnoHHbIN Onpoc [Mo3HakoMUTb yvalmxcs ¢
dopmyrna paccTosHMa OT | HOBOro Matepmana | MOMEHT, akTyanusaums NOHATUAMMW OBUMXKEHNSA
TOYKW OO MIOCKOCTH. 3HaHWM yyaLmxcs, NPOCTPaHCTBAa U OCHOBHLIMMU
n3y4yeHne HOBOro B/AAMU OBUXKEHUN.
mMaTepuana,
3aKpenneHne n3y4eHHoro
MaTepuana, nogseaeHune
WTOroB ypoka
12 Oewmxennd. LleHTpanbHaga | Ypok 3akpennenus. | OpraHn3aumoHHbIN camocTosATenbHas | 3akpenneHne TeopeTnyHecknx

cummeTpus. 3epkanbHasi

MOMEHT, aKTyanusaums

3HaHWIN NO N3y4aemMomn TEME;




cummeTpus. OceBas 3HaHWM yyallmxcs, paboTta COBEpLUEHCTBOBAHME HABLIKOB
CUMMETPUS. pelueHne 3anay, pelleHns 3agavq.
MapannenbHbIn NepeHoc. camocTosaTenbHas

paboTa

13 PelueHve 3agay no tTeme | YpoK KOHTpons OpraHn3aLmnoHHbIN KoHTpornbHas lMpoBepuTL 3HaHWS, YMEHUSA U

«[BMxXeHUA». 3HaHUN MOMEHT, pelleHue 3agad | paborta. HaBbIKM yYaLLMXCA Mo TemMe
«CkansapHoe npou3seaeHue
BEKTOPOB B NPOCTPAHCTBE.
[BuxeHuns.

14 KoHTponbHasa pabota Ne YpOoK KOHTpons OpraHn3aLmnoHHbIN Onpoc [MpoBepuTb TeopeTuyeckne
2 no teme: «CkangapHoe 3HaHW MOMEHT, BbIMOSTHEHNE 3HAHWA y4aLUXCsl, UX YMEHUA U
npov3BeaeHNE BEKTOPOB KOHTPOMbHOM paboTbl. HaBbIKM NPUMEHATbL 3TU 3HAHMUSA
B NPOCTPAHCTBE. B peLleHuun 3agay BEKTOPHbIM,
OBuXeHUNA». BEKTOPHO-KOOPAUHATHBIM

crnocobamu.

15 AHanms owmnobok Ypok OpraHn3aLmnoHHbIN MpakTuyeckas YcTpaHeHue ownbok.
KOHTPONbHOM paboTbl MO | akTyanusaumm MOMEHT, BbINONHEHNE paboTta 3akpenneHne TeopeTnHECKNX
Teme: «CkansipHoe paboThbl MO KAPTOYKaM. 3HAHMA yYaLnXcsi, UX YMEHUA U
npovsBedeHne BEKTOPOB HaBbIKM NPUMEHATL 3TU 3HAHUS
B NPOCTPaHCTBE. B peLleHun 3agay BEKTOPHbLIM,
[BrxeHna». BEKTOPHO-KOOPAUHATHLIM

crnocobamu.

PyHKLUMUMN.

16 OyHKUMKW. DneMeHTapHble | YPOK naydeHus OpraHu3aumnoHHbIN Cpes 3HaHum MoBTOPUTL NOHATUE (PYHKLMM,
dyHKumK. Mpadumk HOBOro MaTtepuana | MOMEHT, MpoBepKa BUAbl BCEX 3NIEMEHTaPHbIX
YyHKUNN. JOoMaLlHero 3agaHus, dyHKUMA. YMETb CTPOUTL

Onpoc, U3y4yeHne HOBOIo rpadonkn U3y4eHHbIX PYHKLNIA
mMaTepuana,

3aKkpenneHne n3y4eHHoro

mMaTepuana, nogseaeHue

NTOroB

17 O6nacTb onpenenenns u | Ypok nsyyeHus OpraHu3aumnoHHbIn Onpoc lMoBTOPUTL ONpeaeneHns
MHOXeCTBO 3Ha4YeHUM. HOBOro Matepuana | MOMEHT, npoBepka obnactu onpegeneHus u
OrpaHn4eHHOCTb JOMaLLHero 3agaHus, MHOXECTBO 3Ha4YeHuUM,




dyHKUNN.

onpoc, U3y4eHne HOBOro
martepuana,
3aKpenneHne N3y4eHHoro
maTtepuana, noaseaeHve
NTOroB

onpenensiTb 3Ha4YeHne
YHKUUU NO 3HAYEHUNIO
aprymeHTa npu

pasnunyHbIX cnocobax 3agaHns
yHKLNHN.

18 Ceonctea yHKUMK: YpoK nsyyeHus OpraHn3aLmnoHHbIN Onpoc [MoBTOPUTL CBOMCTBA (DYHKLUK:
YETHOCTb, HEYECTHOCTb, HOBOro Marepuana | MOMEHT, NpoBepka YETHOCTb, HEYECTHOCTb,
NepuoanNYHOCTb, JOoMaLLHero 3agaHus, NepUOANYHOCTb, MOHOTOHHOCTb
MOHOTOHHOCTb (PYHKLMA. onpoc, n3y4yeHne HOBOro PYHKLMA.

mMaTtepuarna,
3aKpensieHne n3y4eHHoro
MaTepuana, nogseaeHue
NTOroB

19 MpomexyTkn YpoK nsyyeHus OpraHn3aLmnoHHbIN Cpes 3HaHun YMeTb HaxoanTb NPOMEXYTKU
BO3pacTaHus, yObIBaHMS. | HOBOro matepuarna | MOMEHT, MpoBepKa BO3pacTaHusi, yObIBaHNS, TOYKN
Toukm JOMaLLHero 3agaHus, 3KCTpemMyMa (NoKarnbHOro
3KCTpEMyMa(NoKanbHOro 0npoc, N3y4eHne HOBOTO MakcMyma 1 MUHUMYyMa).
Makcumyma m mMaTtepuana,

MUHMMYMA). 3aKkpenneHne n3y4eHHoro
mMaTepuana, nogseaeHune
NTOroB

20 Hanbonbliee n Ypok 3akpennenus. | OpraHn3aunoHHbI camocToATenbHas | YMeTb onuckiBaTb NO rpaguky
HavMeHbLLee 3Ha4YeHUs MOMEHT, aKTyannsaums paboTta W B NPOCTENLLNX CryYasax no
GyHKUMK. TMpomexyTKn 3HaHWI yyalumxcs, dopmyne nosegeHne u
3HaAKOMOCTOSIHCTBA U oTpaboTka yMEHWI 1 CBOMCTBa OYHKUUIN, HAXOAUTb
Hynn yHKUNN. HaBbIKOB, no rpacuky oyHKLMM

camocTosaTenbHas HambonbluMe U HaumeHbLINe
paboTa, 3Ha4YeHus

21 NccnenosaHne doyHKUMn | YPOK U3yYeHns OpraHu3aumnoHHbIN Cpes 3HaHui YMeTb onuckiBaTh C MOMOLLbIO

1 MOCTPOEHME NX
rpacpmkoB
anemMeHTapHbIMM
mMeTogamu.

HOBOro mMartepuana

MOMEHT, NpoBepKa
AOMalLHero 3ajaHusl,
onpoc, U3y4eHne HOBOro
maTepwuana,
3aKpensieHne n3y4eHHoro
maTtepwvana, nogBeaeHvne

PYHKUMIA pasfiMyHbIX
3aBUCUMOCTEN, NpeacTaBneHns
nx rpadounyeckm,
MHTepnpeTaumm rpadouKkos.




NTOroB

22 MpeobpasoBaHus YpoK nsyyeHusi OpraHn3aLnoHHbIN camocTosaTenbHasa | YMeTb npeobpa3oBbiBaTh
rpacmKoB: HOBOro Matepuana | MOMEHT, npoBepka paboTta rpacukn: napannensHbIM
napannenbHbIn NepeHoc, JOoMaLLHero 3agaHus, nepeHocoM, CUMMETpPUEN
CUMMETpUS 0npoc, N3y4YyeHne HOBOTO OTHOCUTENBHO OCEn KoopauHaT
OTHOCUTENBbHO OCEN mMaTepuana, N CUMMETPUEN OTHOCUTENBHO
KoopamHaT U CUMMETPUS 3aKpensneHne n3y4eHHoro Hayana koopauHar,
OTHOCUTENbLHO Havana MaTepuana, nogseaeHune CUMMETPUEN OTHOCUTENBHO
KoopamHaTt, CUMMETpUS NTOroB NPSAMOW Y=X, pacTs>KEHNEM U
OTHOCUTESNTbHO NPSAMOW cXKaTuem BAOMb OCen
Y=X, pacTshkeHune n KoopauvHar.
cxaTue BOOMb Ocen
KoopaumHar.

23 OcHOoBHBIE cnocobbl Ypok 3akpennenna | OpraHvM3aunoHHbIN Onpoc YMeTb CTPOUTb rpacmku
npeobpasoBaHns MOMEHT, NpoBepKa coaepxalime Mogynu.
rpadumkoB. 'padmkn JOoMallUHero 3agaHus,

YHKUNIA, cogepXaLumx ornpoc, u3y4yeHme HoBOro

MoZynu. mMaTtepuana,
3aKkpenneHne n3y4eHHoro
mMaTepuana, nogsefeHune
NTOroB

24 MNpumepsbl YpOoK nsyyeHus OpraHu3aumnoHHbIN Onpoc Mprmepbl PYHKLUMOHASbHbBIX
PYHKLMOHaNbHbIX HOBOro Marepuana | MOMEHT, NpoBepka 3aBMCUMOCTEN B pearibHbIX
3aBMCUMOCTEN B JOoMalLHero 3agaHus, npoueccax n ABreHnsix.
peanbHbIX nNpoueccax v onpoc, N3y4yeHue HOBOro padunyeckasa nHTepnpeTaums
saBnenunsx. Mpadunyeckasd marepwuana,

WHTEepnpeTauus. 3aKpenneHne n3y4eHHoro
MaTepuana, nogseaeHune
NTOroB
25 MocTpoeHwne rpadmkos Ypok 3akpennexHns | OpraHn3aumoHHbIN Cpes 3HaHui MocTpoeHne rpadukoB

YHKUNIA, 3a8aHHbIX

pasnuyHbIMK criocobamu.

MOMEHT, NpoBepka
[AOMaLLHero 3agaHus,
onpoc, 3y4eHne HOBOro
maTepuana,
3aKpenseHne N3y4eHHoro

dYHKUMIN, 3a0aHHbIX
pasnu4YHbIMK crnocobamum.




maTepwuana, noaseneHune
NTOroB

26 MoHaTne npepena YpOoK U3yyeHus OpraHn3aLnoHHbIN camocTtoaTenbHasa | OnpenenuTb NOHATUE O
yHKLMN. HOBOro Marepuana | MOMEHT, NpoBepka pabota npegene nocrnegoBaTenbHOCTH,
OaHocTopoHHME JOoMaLLHero 3agaHus, npegene yHKumMn, 06
npeaensl 0npoc, N3y4YyeHne HOBOTO O[HOCTOPOHHUX Npeaenax.

mMaTepuana,
3aKpensnieHne n3y4eHHoro
MaTepuana, nogseaeHune
NTOroB

27 CeoncTBa npegenos YpOK U3yyeHus OpraHn3aLmnoHHbIN Onpoc CyLiecTBoBaHue npegena

yHKLMIA HOBOro Marepuana | MOMEHT, MpoBepka MOHOTOHHOW OrpaHUYeHHOMN
JOMaLLHero 3agaHus, nocnegosaTtensHocTU. [AnuHa
0npoc, N3y4YyeHne HOBOTO OKPYXHOCTM U NnoLiagb Kpyra
MaTepuana, Kak npegensi
3aKpensieHne N3y4eHHoro nocnenoBaTenbHOCTEN.
MaTepuana, nogBeaeHue BeckoHeuHo ybbiBatoLLas
UTOroB reomeTpuyeckas nporpeccus un

ee cymma

28 lMoHATME HenpepbIBHOCTU | YPOK N3yveHus OpraHu13aumnoHHbIN Cpes 3HaHui 3HaTb NoHATME O
byHKUMN. HOBOro martepuana | MOMEHT, MpoBepka HenpepbIBHOCTW PYHKLMM,
HenpepbiBHOCTb AOMaLLHero 3agaHug, HenpepbIBHOCTb 3NeMeHTapHbIX
anemMeHTapHbIX YHKLNA. Onpoc, U3y4yeHne HOBOro YHKUNIA.

mMaTepuana,
3aKpenneHne n3y4yeHHoro
mMaTepuana, nogBeaeHve
UTOroB

29 O6paTHas dyHKuuS. YpoK naydyeHus OpraHn3aumnoHHbIN camocTtosiTenbHasa | OnpeaenvTb 0OpaTHyo
OGnacTb onpeneneHns 1 | HOBOro Matepmana | MOMEHT, NpoBepkKa pabota dyHKUMIO, obnacTb

obnacTb 3Ha4YeHuM
obpaTHOn pyHKUMN.

JOMalLLHero 3agaHus,
onpoc, U3y4eHne HOBOro
maTtepuana,
3aKpenrneHne N3y4eHHoro
maTtepuvana, noasefaeHve
NTOroB

onpegenexHns n obnactb
3Ha4YeHNn 0OpaTHOM QOYHKLIMMN.




30 Mpadhmk obpaTHON YpoK nayyeHusi OpraHn3aLnoHHbIN Onpoc YMeTb CTpouTb rpadumk
dyHKUMKN. BsanmHo HOBOro Martepuana | MOMEHT, NpoBepka o6paTHON PYHKUNIA, B3aUMHO
obpaTHble yHKLMN. JoMalLHero 3agaHus, 06paTHbIX YHKLMK.

0npoc, N3y4YyeHue HOBOro
mMaTepuana,
3aKpensnieHne n3y4eHHoro
MaTepuana, nogseaeHune
NTOroB

31 ObpaTHble YpoK nsyyeHus OpraHn3aLmnoHHbIN Cpes 3HaHun Onpegenntb obpaTtHble
TPUroHOMEeTpUYeckue HOBOro Marepuana | MOMEHT, NpoBepka TPUroHOMeTpUuYeckue OyHKLNN.
yHKLMN. JOMaLLHero 3agaHus,

0npoc, N3y4YyeHne HOBOTO
mMaTepuana,
3aKpensneHne n3y4eHHoro
MaTepuana, nogBeaeHune
NTOroB

32 Mpumepbl YpoK nsyyeHus OpraHn3aLmnoHHbIN camocToaTenbHas | lNMpumepbl MCNONb30BaHNS
NCnonb3oBaHus HOBOro Martepuana | MOMEHT, MpoBepkKa paboTta 00paTHbLIX TPUTOHOMETPUYECKNX
o6paTHbIX JOMaLLHero 3agaHus, dyHKUUA.

TPUrOHOMETPUYECKNX onpoc, U3y4yeHue HOBOro

PYHKUNA. marepuana,
3aKkpenneHne n3y4eHHoro
mMaTepuana, nogseaeHune
NTOroB

33 CteneHHas dyHKUMA C YpOoK nsyyeHus OpraHu3aumnoHHbIN Onpoc 3HaTb CTENEHHY (PyHKLMIO C
HaTyparbHbIM HOBOro Matepuana | MOMEHT, NpoBepka HaTyparbHbIM nokasaTenem, ee
nokasarternem, ee JOMaLlHero 3agaHus, cBoncTBa U rpaduk.

CBOMCTBa U rpadvik. Onpoc, U3y4YyeHne HOBOro
mMaTepuana,
3aKpenneHne n3y4eHHoro
MaTepuana, nogseaeHune
NTOroB
34 BepTukanbHbie un YpoK nayyeHms OpraHu3aumnoHHbIn Onpoc YMeTb Haxo4uUTb BEPTUKArbHbIE

ropu3oHTanbHble
acMMTOTbl rpadonKoB.

HOBOro mMartepuana

MOMEHT, NpoBepKa
JOMalLLHero 3agaHus,

W FOPU3OHTarbHble aCUMMTOThI
rpadomKkos.




onpoc, U3y4eHne HOBOro
martepuana,
3aKpenneHne N3y4eHHoro
maTtepuana, noaseaeHve
NTOroB

35 Mpadmkn gpobHO Ypok 3akpennenns | OpraHn3aunoHHbIN Onpoc YMeTb CTponTb rpacukn
NNHENHBIX PYHKLMNNA. MOMEHT, npoBepka APOBHO NUHENHBIX PYHKLNA.
JOoMaLLHero 3agaHus,
onpoc, U3y4yeHne HOBOro
mMaTepuana,
3aKpensieHne n3y4eHHoro
MaTepuana, nogseaeHue
NTOroB
36 KoHTponbHasi pabota Ne YpPOK KOHTpoOns OpraHu3aumnoHHbIN KOHTpOIibHas MpoBepuTb ypoBEHL
3 no Teme «DYHKLMM U UX | 3HAHWUN MOMEHT, BbIMOSTHEHNE paboTta ChOPMUPOBAHHOCTM HABLIKOB
rpacukm. KOHTPOSbHOM paboTbl. pelleHns 3agad no AaHHOM
Teme
MpousBoaHbIe.
37 AHanus owmnbok MNoHsaTHe | Ypok naydeHus OpraHu13aumnoHHbIN Onpoc [laTb NOHATNE NPOM3BOAHON Kak
O NPON3BOAHOM (PYHKLMK. | HOBOro MaTepuana | MOMEHT, NpoBepka npegen OTHoLWeHUS
JOMalLlHero 3agaHus, npupaLleHms yHKUUKN K
Onpoc, U3y4yeHne HOBOro npupaLleHnio aprymeHTa, korga
mMaTtepuana, npupaLleHve aprymeHTa
3aKkpenneHne N3y4eHHoro cTpemuTbed K 0
mMaTtepuana, nogsegeHue
NTOroB
38 dunsndeckun n Ypok 3akpenneHus. | OpraHn3aunoHHbI camocToaTenbHasa | 3HaTb mandecknn un
reomeTpu4ecKknin CMbIC MOMEHT, aKTyanusaums paboTa reomMeTpUYeCKNin CMbICH

Npoun3BOA4HOMN

3HaHWI yyaLumxcs,
oTpaboTka yMEHWI 1
HaBbIKOB,
camMmocTosATeNnbHas
paboTa,

NPOW3BOAHOMN.




39

M pon3soaHadA CyMmMbl.
M pon3soaHadA pa3HOCTU.

YpoK nayyeHusi
HOBOro martepuana

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
AOMalLLHero 3agaHus,
onpoc, U3y4yeHne HOBOro
maTepuana,
3aKpenneHne n3y4eHHoro
mMaTepuana, NnofBeaeHne
NTOroB

Onpoc

YMeTb HaxoanTb npon3BoHbIe
CYMMbI, Pa3HOCTU

40

I pon3BoaHblIE OCHOBHbIX

3NneMeHTapHbIX PYHKLUNA.

Ypok 3aKkpenneHus.

OpraHu3aumnoHHbIN
MOMEHT, NpoBepka
JOMalLLHEero 3agaHus,
onpoc, U3y4eHne HOBOro
maTepuana,
3aKpenneHne n3y4eHHoro
mMaTepuana, nofaBeaeHne
NTOroB

camocTosiTenbHas
paboTa

YMeTb HaxoauTb NPON3BOAHbLIE
OCHOBHbIX 3fleMeHTapHbIX
PyHKLMI. 3HaTb HOPMYnbI.

41

[NpounssoaHas
TPUrOHOMETPUYECKNX

YHKUNA.

YpoK UsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
AOMalLlHero 3agaHus,
onpoc, U3y4eHne HOBOro
mMaTepuana,
3aKpenneHne n3y4eHHoro
mMaTepuana, noaBeaeHne
NTOroB

Onpoc

YMeTb HaxoauTb NPOU3BOAHYIO
TPUFOHOMETPUYECKUX DYHKLUNA.

42

[NpounssoaHas
NPoOn3BeaEHNS..

YpOoK nsyyeHus
HOBOro martepwuarna

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JoMallHero 3agaHus,
onpoc, U3y4yeHne HOBOro
mMaTepuana,
3aKpenneHne n3y4eHHoro
mMaTepuana, nogBeaeHvne
WTOroB

Cpes 3HaHum

YMeTb HaxoanTb NPOU3BOAHYIO
npousseaeHus..

43

MponssoagHasi 4acTHOro

YpoK nayyeHms
HOBOro maTtepwuarna

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
JoMalLHero 3agaHus,

Cpes 3HaHui

YMeTb HaxoauTb NPOU3BOAHYIO
YaCcTHOro




onpoc, U3y4eHne HOBOro
martepuana,
3aKpenneHne N3y4eHHoro
maTtepuana, noaseaeHve
NTOroB

44 [MponsBoaHas CnoxHom Ypok 3akpennenuna. | OpraHM3aunoHHbIn camocToaTenbHas | YMeTb HaxoauTb NPOU3BOOHYHO
yHKLMN. MOMEHT, aKTyanusaums pabota CNOXHON hyHKLUMN.
3HaHWM yyaLLmxcs,
oTpaboTka yMeHW 1
HaBbIKOB,
camocTosTenbHas
paborTa,
45 lMponsBoaHas CnoxHom YpOK U3yyeHus OpraHn3aLmnoHHbIN Onpoc YMeTb HaxoauTb NPOU3BOOHYHO
yHKUNN. HOBOro Matepuasna | MOMEHT, NpoBepKa CINOXHOW (PYHKLMMU
JOMaLLHero 3agaHus,
0npoc, N3y4YyeHne HOBOTO
MaTepuana,
3aKpensieHne N3y4eHHoro
mMaTtepwuana, nogsegeHue
UTOroB
46 MpounsBoaHble 0OpaTHOM | YPOK M3ydeHus OpraHu13aumnoHHbIN Cpes 3HaHui HaxoxgeHue nponsBogHbIX
PYHKLMN U KOMNO3ULINK HOBOro MaTtepuana | MOMEHT, MpoBepKa o6paTHON PYHKLUKN K
OaHHOW (pyHKLMK C JOMaLlHero 3agaHus, KOMMNO3ULUMKN JaHHOW PyHKLUMN C
TNTIMHENHOWN. Onpoc, U3y4yeHne HOBOIo JTINHENHOWN.
mMaTtepuana,
3aKkpenneHne N3y4eHHoro
mMaTtepuana, nogsegeHue
NTOroB
47 KoHTpornbHasa pabota Ne | Ypok KoHTpons OpraHn3aumnoHHbIN KOHTpOMbHas [MpoBepuTb YpOBEHL
4 no Teme 3HaHUN MOMEHT, BbINOSIHEHNE paboTa chopmMmnpoBaHHOCTM HaBbLIKOB
«lMpownssogHas» KOHTPOSbHOM paboThl. pelueHns 3agay no gaHHown
Teme
48 Touku YpoK naydyeHms OpraHu3aumnoHHbIn Onpoc Onpegenntb TOYKK
3KCTpemyMma(MakcMmyma | HOBOro mMaTepwana | MOMEHT, NpoOBepKa aKCcTpemyma(Makcmmyma u

JOMalLLHero 3agaHus,




1N MUHUMYMA)

onpoc, U3y4eHne HOBOro
martepuana,
3aKpenneHne N3y4eHHoro
maTtepuana, noaseaeHve
NTOroB

MUHUMYMA)

49

Makcumym 1 MUHUMYM
OYHKLM

Ypok 3akpenneHus

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
JOMalLLHero 3agaHus,
onpoc, U3y4eHne HOBOro
mMaTepuana,
3aKpenneHne n3y4eHHoro
mMaTepuana, NnofaBeaeHne
MTOroB

Cpes 3HaHui

YMeTb HaxoauTb MakCUMyM U
MUHUMYM OYHKLM

50

Makcumym 1 MUHUMYM
YHKUMKN Ha OTpe3Ke.

YpOoK 3aKkpenneHus

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JOMalLlHero 3agaHus,
onpoc, 3akpenseHue
n3y4eHHoOro matepuana,
noaBeAeHNe NToros

Cpes 3HaHui

YMeTb HaxoanTb MakCUMYM U
MUHUMYM PYHKLMK Ha OTpe3Ke.

51

YpaBHeHMEe KacaTeNbHOMN.

YpOoK nsyyeHus
HOBOro martepwuarna

OpraHu13aumnoHHbIN
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, U3y4eHne HOBOro
MaTepuana,
3aKpenneHne n3y4eHHoro
MaTepuana, noaseaeHue
NTOroB

Cpes 3HaHui

3HaTb 00WMIA BUA ypaBHEHMUS
KacaTenbHOM K rpadpuky

dyHKUMUN.

52

YpaBHeHVe kacaTesnibHOM
K rpadomky gaHHon
dYyHKUNN.

YpokK 3aKkpenneHus.

OpraHn3aumnoHHbIN
MOMEHT, aKTyannsaums
3HaAHWI yYalumxcs,
oTpaboTka yMEHWI 1
HaBbIKOB,
camMocTosATeNnbHas
paboTa,

camocTosTernbHas
pabota

YMeTb COCTaBnsiTb ypaBHEHNE
KacaTenbHOM K rpadouKy AaHHOM

dyHKUMK.




53 MpnbnuxeHHble YPOK nayyeHus OpraHu3aumnoHHbIn Onpoc YMeTb ucnonb3oBaTtb

BblYMCIEHMSI. HOBOro Matepuana | MOMEHT, NpoBepKa NPOW3BOAHYIO Npwn
[OMaLLHEro 3agaHus, NPUGIIMKEHHDBIX BbIYMCNEHNAX
onpoc, U3y4yeHne HOBOro
mMaTtepuana,
3aKpensnieHne n3y4eHHoro
martepuana, nogsegeHue
NTOroB

54 BospacTaHue 1 YpoK nsyyeHus OpraHu3aumnoHHbIN Cpes 3HaHui YMeTb ucnonb3oBaTtb
ybbiBaHME PYHKLMIA. HOBOro Matepuana | MOMEHT, NpoBepKa NPOU3BOAHYIO MPU HAXOXAEHUN

[OMaLlHero 3agaHus, BO3pacTaHus U yObIBaHNA
ornpoc, u3y4yeHume HoBOro dyHKUUI

maTtepuana,

3aKpensneHne n3y4eHHoro

mMaTtepuana, nogBegeHue

NTOroB

55 BospacTaHue 1 Ypok 3akpennenus. | OpraHnsaunoHHbI camocTosATeNnbHas | YMeTb MCnonb3oBaTb

yObiBaHME pyHKLUNA. MOMEHT, aKTyanusaums paboTa NPOU3BOAHYIO MPU HAXOXAEHUN
3HaHWI yyalumxcs, BO3pacTaHus 1 yObIBaHUA
oTpaboTKa yMEHMWI 1 dyHKUUI
HaBbIKOB,
camocToATenbHas
paborTa,

56 OKCTpeMyM (pyHKLMN C Ypok 3akpenneHus. | OpraHn3aunoHHbIn camocToaTenbHas | HaxoxgeHuwe akctpemyma
€JNHCTBEHHOWN MOMEHT, aKTyanusaums paboTa YHKUUN C eANHCTBEHHON
KPUTUYECKON TOYKOMN. 3HaHWI yyalumxcs, KPUTUYECKON TOYKON.

oTpaboTka yMEHWI 1
HaBbIKOB,
camocTosATenbHas
paboTa,
57 3agaym Ha MakCcMMym 1 YpoK naydyeHus OpraHn3aumnoHHbIN Onpoc PelueHune 3agad Ha makcumMym

MUHUMYM.

HOBOro mMartepuana

MOMEHT, NpoBepka
[AOMalLHero 3agaHus,
onpoc, 3y4eHne HOBOro
martepuana,

N MUHUMYM.




3aKkpenneHne n3y4eHHoro
maTepwuana, noaseneHue
NTOroB

58 3agayun Ha MakcumMym 1 Ypok 3akpennenuna. | OpraHM3aunoHHbIn camocTtoaTenbHas | PelwleHue 3agay Ha MakcumMym
MUHUMYM. MOMEHT, aKTyanusaums pabota N MUHUMYM.

3HaHWM yyaLLmxcs,
oTpaboTka yMeHWi 1
HaBbIKOB,
camocTosaTernbHas
paborTa,

59 BepTukanbHble n YpOK U3yyeHus OpraHn3aLmnoHHbIN Cpes 3HaHun YMeTb HaxoouTb BepTUKaNbHbIE
rOpu3oHTarnbHbIE HOBOro Marepuana | MOMEHT, MpoBepka W rOPU30HTanbHbIE aCUMNTOThI
acumnToThl. Mpadmkm JOMaLLHero 3agaHus, rpacuKos.
OPOBHO-NNHENHBIX 0npoc, N3y4YyeHne HOBOTO
cpyHKLIMIA. MaTepuana, YmeTb CTpOI/I'I:b rpadounku §

3aKpenmneHne U3y4eHHoro APOBHO NMHEAHBIX PYHKLMA.
MaTepuana, nogBeaeHue
NTOroB

60 lNpumeHeHne YpOoK nsyyeHus OpraHu13aumnoHHbIN Onpoc MpuMmeHeHne Npon3BogHOM
NPOV3BOAHON K HOBOro Matepuana | MOMEHT, MpoBepka .
NCCrnenoBaHNio chyHKLNN [OMaLLHero 3aaaHus, K MCCNIEA0BAHMIO PYHKLMIA 1
W MOCTPOEHUIO rPadhHKOB. ONpoC, U3y4eHe HOBOTO MOCTPOEHMIO rpachnkos

mMaTepuana,
3aKpensieHne n3y4eHHoro
MaTepuana, nogBeaeHne
NTOroB

61 [NocTpoeHne rpadurkos Ypok 3akpenneHus. | OpraHn3aunoHHbI camocTtodaTencHas | lNoctpoeHne rpadukos
YHKUNIA C NPUMEHEHMEM MOMEHT, aKTyanusaums pabota YHKUUIN C NPUMEHEHNEM
NPOW3BOAHON. 3HaHWI yyaLumxcs, NPOW3BOAHOMN.

oTpaboTka yMEHWI 1
HaBbIKOB,
camocTosiTerNnbHas
paboTa,
62 KoHTpornbHasa pabota Ne | Ypok KoHTpons OpraHu3aumnoHHbIn KOHTpOMbHas [MpoBepuTb YypOBEHL

5 no teme: «lMpnmeHeHne

MOMEHT, BblIMNOJIHEHNE

CchOPMUPOBAHHOCTUN HABBIKOB




NPOW3BOAHON»

3HaHUN

KOHTPOMbHOW paboTbl.

paboTa

peweHnda 3agad no JaHHoun
TEeEMe

63

AHanuna owwmnbok
KOHTpPOmbHOW paboTbl No
Teme: «l1pumeHeHne
NPOW3BOAHON»

Ypok 3akpenneHusi

OpraHu3aumnoHHbIn
MOMEHT, aKTyanusaums
3HaHWN, pelleHne 3agad,
noaBefeHne UTOroB

Cpes 3HaHui

AHanm3 ownBoK KOHTPOSNLHON
paboTbl no Teme: «[pumeHeHne
NPOM3BOAHON»

LUunuHgp, KOHyC, Wwap

64 MoHATne umnuHgpa. YpOK U3yyeHus OpraHn3aLmnoHHbIN Onpoc BeecTtu noHaTue
OcHoBaHue, BbICOTa, HOBOIO MOMEHT, aKTyanusaums UMNMHAPUYECKON NOBEPXHOCTY,
bokoBasi NOBEPXHOCTb, mMaTepuana. 3HaHWI 1 BBEOEHNE UMNMHAPa U ero aNemMeHToB
obpasytoLlas, pa3sépTka. HOBOro Matepuarna B (6okoBasi NOBEPXHOCTb,
OceBoe ceyeHne un dopme ppoHTanbLHOM OCHOBaHus, 0b6pasytoLLme, oCb,
ceyeHune napannensHoe paboThl C Knaccom, BbICOTA, paanyc); BbIBECTU
OCHOBAHWMIKO 3akKpenneHne HoBoro (bOpMyJ'IbI ang BblHYUCITEHUA
martepuana, nogseneHue nnowanen 6okoBor U NOMHOM
UTOrOB. NOBEPXHOCTEN LUNNNHAPA;
paccMoTpeThb TUMNOoBbLIE 3a4a4m
no n3y4aemom Teme.
65 Unnungp. PewweHne Ypok 3akpennenus. | OpraHn3aunoHHbI Cpes 3HaHui dopmMumpoBaTb HaBbIKK
3apay. N3obpaxeHne MOMEHT, aKTyanusaums peLueHns 3agay Ha
NMPOCTPaHCTBEHHbIX 3HaHWI, peLleHne 3aaay, HaxoXaeHne aNeMeHTOB
douryp. noaBeneHne NToroB uunuHapa, nnoLlaam
NOBEPXHOCTU LUNNNHAPA;
3aKpPENnUTb 3HaHUS, YMEHUS
yyalMxcs rno n3y4yaemom TemMe;
pa3BMBaTb CaMOCTOSITENIbHOCTb
yyalmxcs B pabote Hag
3agavamu.
66 Uunuugp. dopmynbl Ypok 3akpennexuns. | OpraHn3aumoHHbIN camoctoaTenbHas | CoBeplleHCTBOBATbL HaBbIKU
nnoLiagm NoBepPXHOCTH MOMEHT, aKTyannsaums paboTa peLLeHns 3agay no Teme.

uMnuHapa..

3HaHWIN, NOBTOPEHNE
N3y4YeHHbIX Ha
npeaplayLwmnx ypokax
dopmMyn B Xofe peLueHns
3agjad, caMocTosTenbHas




paboTa, noagBeaeHne
nUTOroB

67 [MoHaTue KoHyca. YpoK nsyyeHusi OpraHn3aLnoHHbIN Onpoc dopmMupoBaHUE NOHATUN
OcHoBaHue, BbICOTa, HOBOIO MOMEHT, U3yyeHne KOHWYECKON NOBEPXHOCTH,
BokoBasi NOBEPXHOCTb, mMaTepuana. HOBOro Martepuana, KOHyca; ymeHue paboTaTb C
obpasytoLlas, pa3sépTka. YCTHbIE 3aaun — YTeHne PUCYHKOM U YnTaTb €ro;
OceBoe ceyeHne un rpacuka- otTpaboTka npuMeHeHne 3HaHui B
ceyeHune napannenesHoe HOBOro mMartepuana, peLueHnn 3agau.

OCHOBaHMI0. ceyeHune KoHyca
(n3yyeHne HOBOW TEMBI
Mo roTOBbIM YepTexam),
ncropuyeckas cnpaska,
pasBepTKa KOHYyCa,
dopMUpOBaHME YMEHUN
N HaBbIKOB yYaLLMXCs,
noaBeneHne NToroB.

68 KoHyc. ®opmynbl Ypok 3akpennenus. | OpraHnsaunoHHbI MaTtematnyeckmii | 3akpenneHue 3HaHWU O
nnoLagm NoBepXHOCTH MOMEHT, aKTyanusaums OVKTaHT KOHWYECKON NOBEPXHOCTY,
KoHyca. PelleHue 3agau. OMOPHbIX 3HAHUNA, KOHyce; ymeHue paboTtaTb C

pelueHne 3agad no YepPTEXOM N YMTaThb €ro;
rOTOBbIM YepTexam, NpYMeHeHne 3HaHU B
pelueHne 3agay pelueHnn 3agad
y4ebHuka, noaBeaeHne
NTOroB
69 YCEeUEHHBIN KOHYC. YpOoK nsyyeHus OpraHn3aLmnoHHbLIN Onpoc BBecTn NOHATME YCEeYEeHHOro
HOBOrO MOMEHT, aKTyannsaums KOHYyCa; BbIBECTW hOPMYIbl A5
maTepuana. OMOPHbIX 3HAHUNA, BbIYMCIEHNS nroLwaamn 6okoBow
N3y4yeHne HOBOW TEMbI, W NOMHON NOBEPXHOCTY
3aKpenneHne n3y4eHHoro yCeUYEeHHOro KoHyca; pa3obparb
mMaTepuana 3agayv no gaHHom Teme.

70 LWap v coepa, nx YpoK naydyeHus OpraHn3aumnoHHbIN camocToATenbHas | Beectn noHaTue cdepsl, Wwapa
ceyeHus. YpaBHeHue HOBOIO MOMEHT, paboTta W UX 3NEeMEHTOB; BbIBECTU
ccepbl. maTtepuana. camocTosATenbHas ypaBHeHue cdepbl B 3a4aHHON

paboTa, nsy4yeHune
HOBOro mMartepvana,

NPSIMOYrofibHOW CUCTEME
KoopAuHaT; bopmmnpoBaTb




3aKkpenneHne n3y4eHHoro
maTepwuana, noaseneHue
NTOroB.

HaBbIK pelleHna 3agad no
AaHHOW Teme

71 B3anmHoe YpOK U3yyeHus OpraHn3aLmnoHHbIN MaTemaTnyecKkmi PaccMoTpeTb BO3MOXHbIE
pacnonoxeHue cpepbl U | HOBOrO MOMEHT, aKTyanusaums OVKTaHT cny4an B3auMHOro
NMIOCKOCTMW. mMaTepuana. 3HaHWM yyaLLmxcs, pacnonoxeHus cepbl 1

MaTemaTnyeckui NAOCKOCTU; POpMUPOBaTh
OVKTaHT, U3yyeHme HaBbIK peLleHns 3agad no
HOBOroO mMarepuana, Teme.

3aKpensneHne n3y4eHHoro

MaTepuana, nogseaeHue

NTOroB.

72 KacatenbHasi nfiockocTb | YpOK n3ydeHus OpraHn3aLmnoHHbIN Onpoc PaccmoTpeTh Teopemsl 0

K cchepe. HOBOIO MOMEHT, aKTyanusaums KacaTenbHOWN NOCKOCTH K
marepwuarna. 3HaHWI yyalumxcs, chepe; HayunTbCA peLuaTb
N3y4eHne HOBOro 3aga4yvm no gaHHoW Teme
MaTepuana,
3aKpensieHne N3y4eHHoro
mMaTepuana, nogseaeHune
NTOroB.

73 Mnowaab cdepbl. YpOoK nsyyeHus OpraHu13aumnoHHbIN camocTtosaTenbHas | O3HakoMUTbL C hOpMyron
HOBOrO MOMEHT, aKTyannsaums paboTa nnoLuaamn cepsbl; Hay4nTb
maTepuana. 3HaHWIM yyalmxcs, obyuatoLero peluaTb 3aga4yum no JaHHown

N3y4yeHne HOBOro xapakrepa Teme.
mMaTepuana,
3aKpenneHne n3y4eHHoro
mMaTepuana,
camocTosaTenbHas
paboTa, noaBegeHne
NTOroB.
74 Pa3sHble 3agaym Ha YpoK naydyeHus OpraHn3aumnoHHbIN Onpoc BBecTn NoHATME BANCAHHOIO

MHOrOrpaHHMKM,
LUMMUHAP, KOHYC U Lap.

HOBOTO
maTtepuana.

MOMEHT, aKTyannsaums
3HaAHWI yYaLymxcs,
N3y4eHne HOBOro
mMaTepuana, pelieHne

wapa (cdepa) B MHOrorpaHHumK,
onucaHHoro wapa (cgepsbl)
OKOIT0 MHOTOrpaHHUKa,
BbISICHWUTb YCMOBUS X




3ajay, nogseneHue CYLLIECTBOBaHUS; HAy4YnTb
NTOroB yyaLLmMxcs NpUMEHSATb
BBEAEHHbIE MOHATUSA NPU
pelueHnn 3afad Ha
KOMOBUHauuto: cdepbl 1
nupamuabl; umnMHapa u
npu3mbl.

75 3agaun Ha Ypok 3akpennenus. | lNMpoBepka AomallHero Onpoc 3aKpenuTb OCHOBHbIE MOHATUS

MHOrOrpaHHuKM, 3aaHuns, akTyanmsauus Nno U3y4YEeHHOW TEME;
LUUNUHAP, KOHYC W Lwap. OMOPHBbIX 3HAHUN, COBEPLUEHCTBOBATb HaBbIK
peLueHne 3agay, peLueHns 3agad Ha
nogsedeHne NToros KOMOUWHaUUIO: NPU3MbI U
ccbepsbl; KOHyca U NUpamuapl.

76 PeleHve 3agay Ha Ypok 3akpennenus. | OpraHn3aunoHHbI Onpoc 3akpenneHue 3HaHUN, YMEHUN
MHOrorpaHHuKu, MOMEHT, TEeCT, peLlleHne M HaBbIKOB y4allUXc4d no
LMNMHAOP, KOHYC W wap. 3apad, nogsegeHue N3y4YeHHON TeMe, yCTpaHeHne

NTOroB npo6er|OB B 3HAHUAX;
coBepLleHCTBOBaHME HaBblKOB
pelleHns 3agad no n3y4yeHHom
Teme.

77 KoHTponbHas pabota Ne YpPOK KOHTpoOns OpraHu13aumnoHHbIN KoHTponbHas lMpoBepka 3HaHWIA, YMEHNI ~
6 no teme: «Tena 3HaHUN MOMEHT, BbIMNOSIHEHNE paborTa. HaBbLIKOB y4aLLMXxcsa npu
BpaLLeHns». KOHTPOSbHOM paboTbl. pelleHun 3agad no Teme

«PuUrypbl BpaLLeHUs »

78 AHanuna owmnobok Ypok 3akpenneHus. | OpraHn3aunoHHbI TeopeTnyeckui CuctematmanpoBartb
KOHTPOSIbHOM paboTbl Mo MOMEHT, aKTyanusaums TecT ¢ TeopeTuyecknin matepman no
Teme: «LlunnHap, KoHyc, 3HaHWI yyalumxcs, nocreaytoLlemn Temam «Lunungpy, «KoHycy,
cchepa n wap» TEOpPEeTUYECKN TECT, camonpoBepKom «Copepar» un «Lapy;

noasedeHne NToros COBEPLUEHCTBOBATb HaBbIKK
peLleHns 3agad no N3y4yeHHbIM
Temam

UHTerpanbl.

79 MoHATNe nepBoobpa3HON. | YPOK M3ydeHus OpraHu3aumnoHHbIn Onpoc WmeTb npeacTtasneHne o

MOMEHT, NPOBEpPKa




HOBOIro Mmartepuana

JOMalLlHero 3agaHus,
onpoc, U3y4eHne HOBOroO
martepuana,
3aKpenneHne N3y4eHHoro
maTtepuana, noaseaeHve
NTOroB

NoHATUE NepBOOGPa3HON.

80 MepBooGpasHas. Ypok 3akpennenns | OpraHn3aunoHHbIN Cpes 3HaHui 3HaTb NOHATME NepBOObpasHoOn
dopmynbl ons MOMEHT, aKTyanusaums . YMeWT HaxoauTb
HaxoXaeHus 3HaHWI yyaLLmxcs, nepBoobpasHble AN CyMMbI
nepBoobpasHon. oTpaboTka yMEHWI 1 dyHKUUI 1 NpousBeaeHnst

HaBbIKOB, YHKLMM Ha YnCho.
camocTosTenbHas
paborTa,

81 WHTerpan. Ypok 3akpennenna | OpraHvM3aunoHHbIN camocTtoaTenbHas | MimeTb npeacraeneHne o
MOMEHT, aKTyanusaums paboTta NOHATME HeonpeaerEHHOro
3HAHWI yyaLLmxcs, WHTerpana. 3HaTtb, Kak
oTpaboTka yMEHWI 1 BbIYNCNAOTCS
HaBbIKOB, HeonpeaenéHHble NHTerparnsi.
camocToATenbHas
paborTa,

82 OnpegenéxHbin nHTerpan | Ypok nsyyeHus OpraHu13aumnoHHbIN Onpoc 3HaTb onpegeneHue

HOBOro Matepuana | MOMEHT, NpoBepka onpenenéHHoro nHTerpana
JOMalLlHero 3agaHus,
Onpoc, U3y4yeHne HOBOIo
mMaTtepuana,
3aKkpenneHne N3y4eHHoro
mMaTtepuana, nogsegeHue
NTOroB

83 dopmynbl ons YpoK nayyeHus BbiBoa cbopmyn Onpoc YMeT HaxoauTb
HaxoXaeHus HOBOro Matepuana | onpegenéHHoro onpenenéHHbIN HTerpan ans
onpenenéHHoro WHTerpana. CyMMbl OYHKLMI 1
WHTerpana. npounaseaeHns oyHKUUKN Ha

yucno.

84 MoHATne 06 Ypok 3akpennexms | OpraHn3aumoHHbIN Cpes 3HaHui Onpegenntb onpegenéHHbin
onpegenéHHom MOMEHT, NPOBEpPKa MHTerpan Kak nnowagb




WHTerpane Kak nnowagu
KpUBOMNMHENHOMN
Tpaneumu.

JOMalLlHero 3agaHus,
onpoc, U3y4eHne HOBOroO
martepuana,
3aKpenneHne N3y4eHHoro
maTtepuana, noaseaeHve
NTOroB

KPUBOMNHENHOMW Tpaneuuu.

85 [eomMeTpnYecKknin CMmbICn Ypok 3akpennenns | OpraHn3aunoHHbIN camocTosATenbHas | 3HaTb reOMEeTPUYECKUIN CMbICH
onpenenéHHoro MOMEHT, aKTyanusaums paboTa onpenenéxHHoro nHTerpana.
WHTerpana. 3HaHWI yyaLLmxcs,

oTpaboTka yMeHW 1
HaBbIKOB,
camocTosTenbHas
paborTa,

86 ®opmyna HeloToHa- YpoK nsyyeHus OpraHu3aumnoHHbIN Onpoc MmeTb npeacTtaeneHne o

JleibHnua HOBOro Matepuarna | MOMEHT, MpoBepKa dopmyne HbtoToHa —
JOMAaLLHEro 3agaHuns, JlenbHnua. YmMeTb NpUMeEHsATb
0npoc, N3y4YyeHne HOBOTO ee 4N BblYMUCNEHUs noLwaan
marepwuana, KPUBOMNMHENHOW Tpaneuuun B
3aKkpenneHne N3y4eHHoro npocTenwmnx 3agadax. YMeTb
mMaTtepwuana, nogsegeHue 0OBACHUTL N3YYEHHbIE
UTOroB NOSIOXKEHUA Ha

CaMOCTOATENBHO NOA0OPAHHBLIX
KOHKPETHbIX NpuMepax.

87 Mcnonb3oBaHue YpOoK nsyyeHus OpraHu3aumnoHHbIN Cpes 3HaHum 3HaTtb opmyny HetoToHa —
dopmynbl HeloToHa- HOBOro Matepuana | MOMEHT, NpoBepKa JlenbrHnua. YmeTtb
JlenbHuua ons JOMaLlHero 3agaHus, ncnonb3osatb Popmynebl
BblYMCNEHNE Onpoc, U3y4yeHne HOBOIo HbtoToHa-J1einbHuua ans
onpeaenéHHoro marepwuana, BblYMCEHNE onpeaenéHHoro
WHTerpana. 3aKkpenneHne N3y4eHHoro WHTerpana. YmeTb n3Bnekatb

martepuana, nogsegeHue HeoOXxoanmyo MHGoOpMaLno 13
NTOroB y4eOHO-Hay4HbIX TEKCTOB.

88 Mpumepsbl Ypok 3akpennexnns | OpraHn3aumoHHbIN Onpoc YMeTb Ucnonb3oBaTtb

NCnonb30BaHns MOMEHT, aKTyanmsaums NPOWU3BOAHYI0 AS151 HAXOXAEHNS

Npoun3BOAHOM Ang
HaxXoXXAEeHMs1 Hauny4Llero

3HaAHWI yYaLymxcs,
oTpaboTka yMEHWI U

Hauny4yLIero peLeHus B
npuKNagHbIX, B TOM Yyucne




peweHna B npukragHbIX,
B TOM 4Hucrne couunarnbHO
OKOHOMUYECKUX, 3agadax

HaBbIKOB,
camocTosiTernbHas
paborTa,

coumanbHO 93KOHOMUYECKMX,
3agavax.

89 HaxoxgeHune ckopocTu Ypok 3akpennenns | OpraHn3aunoHHbIN camocTodaTeNbHas | YMeTb HaxoguTb CKOPOCTU ANs
Ansi npouecca, MOMEHT, aKTyanusaums pabota npotecca, 3agaHHoro
3aflaHHOro popmynom 3HaHWN yyalumxcs, dopmynon nnm rpadnKkom.
nnm rpaconkom oTpaboTka yMeHMI 1

HaBbIKOB,
camocTosiTenbHas
paborTa,

90 Mpumepbl NpUMeHeHNs YpOK U3yyeHus OpraHu13aumnoHHbIN Cpes 3HaHui 3HaTb Npumepbl MPUMEHEHMS
WHTerpana B reoMeTpMM 1 | HOBOro Matepmana | MOMEHT, MpoBepka MHTEerpana B reoMeTpum 1
dumsunke .BTopas JOoMaLlLHero 3agaHus, dum3mKe .YMeTb HaXoanTb
nponsBoaHasi n eé 0npoc, N3y4YyeHne HOBOTO BTOPYHO NPOU3BOAHYIO 1 eé
PUINYECKMNIA CMbICHT. marepwana, domsmyecknin cMmbic.

3aKpensieHne N3y4eHHoro
MaTepuana, nogBeaeHue
NTOroB

91 KoHTponbHas pabota Ne YpPOK KOHTpoOns OpraHu13aumnoHHbIN KoHTponbHas MpoBepuTb ypoBEHDL
7 no Teme 3HaHWN MOMEHT, BbINOSTHEHNE paborTa. cdhopMNpPOBAHHOCTU HABLIKOB
«lMepBoobpasHas n KOHTPOSbHOW paboThl. pelleHns 3agad Ha
WHTerpan» HaxoXaeHne nepBoobpasHon,

HeonpeaenéHHoro 1
onpegenéxHHoro nHTerpana.

92 AHanuna owmnobok YpoK 3aKkpenneHus Cpes 3HaHum AHann3 owmnbOoK KOHTPOMbHON

KOHTpOsbHOW paboTbl Mo
Teme: «[lepBoobpasHas u
NnHTEerpan»

paboTbl N0 TEME:
«lMepBoobpasHas n NHTerpan»

O06BLEMBI Ten.

93

[NoHATHe 006 0bbEMe
Tena.. Popmyna ooLéma
NPSIMOYrOSTbHOTO
napannenenuneaa, kyba.

N3yyeHune HoBOro
maTepuana

OpraHu3aumnoHHbIn
MOMEHT, OObACHEHME
HOBOro Martepuana,
3aKpensnieHne n3y4eHHoro
mMaTepuana, nogBefeHune

Onpoc

BeecTu noHATME obbema Tena;
paccMoTpeTb CBOMCTBA
o6bemoB, TeopeMy 00 obbeme
NPSIMOYTOSbHOIO




NTOroB

napannenenunena.

94 O6bem NpsaAMoyronbHoM N3y4yeHne HoBoro OpraHu13aumnoHHbIn Cpes 3HaHui lMoBTOPUTL CBOMCTBA OOBHLEMOB,
Np13Mbl, OCHOBaHWEM mMaTepuana MOMEHT, aKTyanusaums 06BbEM NPSMOYroNbHOro
KOTOpOW siBnsieTcs NPEXHMX 3HaHWI napannenenuneaa;
NPSAMOYroSibHbIN yyalumxcs, usydeHme paccMmoTpeTb cneacTaue o6
TPEYronbHuK. HOBOro mMarepuana, o6beme NpsAMoN NPU3Msb,

noaseneHne UToros OCHOBaHWEM KOTOPOW ABNAETCS
NPSAMOYrOfbHbIA TPEYrONbHUK.
95 O6bem NpsIMOYronbLHOro Ypok 3akpennennst | OpraHnsaunoHHbI camocToaTenbHasa | 3akpenneHune 3HaHWun, YMEHWUN
napannenenuneaa, kyba. MOMEHT, NpoBepkKa paboTta N HaBbIKOB y4aLLMXcs No

JOMaLLHero 3agaHus, KOHTPONUPYIOLLIEro | U3YYEHHOW TEME, YCTpaHeHne

yCcTHasa paboTa no xapakrepa npo6enoB B 3HAHMSAX;

rOTOBbIM YepTexam, COBEpLUEHCTBOBAHME HABLIKOB

camocTosTernbHas peLueHns 3agay Ha

paboTa, nogBeaeHne npuMeHeHne Teopem ob

UTOroB 06beme NPSAMOYrofibHOro
napansnenenunega u
cneacteua 1 m 2.

96 dopmyna obbEma MN3yyeHne HoBOro OpraHn3aLmnoHHbIN Onpoc N3yunTb € yyawmmmcs Teopemy
npuambl. O6bemM npsMon | matepuana MOMEHT, aKTyanusaums 06 06beme NpsAMoN NPU3MbI;
npu3mbl NPEXHUX 3HaHUI BbipaboTaTb HaBbIKN peELLEHMS

yyaluxcs, nsyvyeHue 3ajad C MCnosnb30BaHNEM
HOBOro matepmana, dopmynbl o6 bema NpsiMon
dopmMmpoBaHne ymeHunin npu3msbl
N HaBbIKOB y4yalluxcs,
nogsefeHne NToros

97 dopmyna obbéma N3yyeHune HoBoOro OpraHn3aLmoHHbLIN Cpes 3HaHui M3yunTb C yyawmmucs teopemy

LUMIMHapa.

maTepuana

MOMEHT, aKTyanu3sauus
OMOPHbIX 3HaHWI
yyaluxcs, nsy4eHue
HOBOro martepwuana,
dopMmpoBaHne ymeHunin
W HaBbIKOB y4aLluxcs,
noaBeaeHne NToros

06 ob6beme uunuHapa;
BblpaboTaTb HaBbIKN PELLIEHNS
3aay C UCnonb3oBaHNEM
obbema umnuHapa




98 O6bem yunuugpa. Ypok 3akpenneHns | AkTyanusaumsa onopHbIX | camocTtodaTenbHas | [oBTopuTb TeMy 06 06beme
3HaHuK, opmmpoBaHme | paboTta uMnuHapa; BelpaboTaTtb HaBbIKK
YMEHMWI N HaBLIKOB peLleHns 3agay ¢ NOMOLLbHIO
yyaLumxcs, dopmynbl obbema uunuuapa
camocToaTenbHas
paboTa, noagBeaeHne
NTOroB
99 BbluncneHune o6bEmoB M3yyeHue HoBOro OpraHn3aLmnoHHbIN MpakTuyeckas PasbsacHUTb yyawmmcs
Tern ¢ NOMOLLbIO mMaTepuana MOMEHT, BbIBOS paboTta BO3MOXHOCTb U
MHTErpana dopmynbl Ans LuenecoobpasHoCcTb
BblYMCNEHNs1 06bEMOB NPUMEHEHNSA onpeaeneHHoro
Tern, OCHOBaHHOM Ha WHTerpana ans BblYMCreHns
NOHATUWN MHTErpana, o6bemoB Ten
oTpaboTKa HaBbIKOB MO
HaxoXxaeHn o6beMoB
Ten ¢ NOMOLLLH
WHTerpana, ycTHas
paboTta(no rotoBbiM
yepTexam)
100 | O6bem HaknoHHON MN3yyeHne HoBOro OpraHu3aumnoHHbIN Onpoc BoeiBecTu chbopmyny obbema
npu3mbl maTepuana MOMEHT, Teopema 06 HaKNOHHOW NPW3Mbl C MOMOLLbIO
obbeme HaKMOHHON WHTerparna; nokasarb
Npu3mebl, peLleHne NpUMEHeHNe Nony4YeHHoM
3agauv, rpynnosas opMynbl ANS pelueHns 3agay;
paboTa no rotoBbiM cdopmMmpoBaTh HaBbIK MO
yepTexam, nogseaeHve HaxoxgeHuto obbema
UTOroB HaKMOHHOW NPU3MbI.
101 | ®opmyna o6bEMa MN3yyeHne HoBOro OBGBbSACHEHME HOBOIO Cpes 3HaHuI BeiBecTn chopmyny obbema
nupamungbl. maTepuana mMaTepuana, pelleHune nupamugel C UCMONb30BaHNEM
3agad (no rotToBbIM OCHOBHOW chopMynbl o6bema
yepTexam) Ten.
102 | O6bem nupamunaei. Ypok 3akpennexus | lNpoeepka BbiBoAA TecT CdopmupoBaTth HaBblK

dopmynbl 4ns
BblYMCIEHNS obbemMa
yCevYeHHOW nupammnipl,

HaxoxgeHusa oobema
nupamugbl, y KOTOPOW BepLUMHA
npoeunpyeTcs B LIEHTP




yCTHasi paboTta B hopme
TecTa, pelleHne 3adad,
noaBeaeHne UTOroB.

BNMCaHHOW UNU ONMCaHHON
OKOJ10 OCHOBaHUSI OKPY>XKHOCTHU

103 | ®opmyna obbEMa Ypok 3akpenneHus | MNpoBepka goMallHero npoBepoYHas BeipaboTaTb HaBbIkM peLleHnst
KOHyca. 3ajaHus, peLleHune camMocTosTenbHas | TMNOBbLIX 3a4a4 Ha NPUMEHeHNe
3agad, npoBepoYHas paboTa hopMyn o6bemMoB NMpamugbl u
camocTosTenbHas yCEYEHHON nupamuasbl.
paboTa
104 | O6bem koHyca. M3yyeHue HoBoOro OpraHn3aLmnoHHbIN Cpes 3HaHun BeiBecTu chopmyny obbema
maTepuana MOMEHT, aKTyanusauus KOHyCa C MOMOLLbIO
3HaHWUI yyamxcs, onpeneneHHoro NHTerpana;
n3y4yeHne HOBOro paccMoTpeTh crneacTaune u3
mMaTepuana, TEOPEMbI, B KOTOPOM
3aKpenneHue BbIBOAUTCH (hopMyrna obbema
N3y4eHHOro, NoaBeaAeHNe yCEYEHHOro KOHyca; NokasaTb
NTOroB. NPUMEHEHNE NOSTyYEHHbIX
hopMyn Npu peLLEeHN TUNOBbIX
3agau.
105 | PewweHune 3agad Ha Ypok 3akpennenna | OpraHvM3aunoHHbIN camocTosATenbHasa | 3akpenuTb 3HaHUS N YMEHUS MO
HaxoxaeHne obbEma MOMEHT, aKTyanusaums paboTa c Teme «Ob6bem KoHycay;
KOHyca. 3HAHWI yyaLLmxcs, nocnegyoLlen COBEpLUEHCTBOBATbL HaBbIKK
camocTosTernbHasa CcaMonpoBepPKO peLueHns 3agad
paboTa, nogBeaeHne
NTOroB
106 | KoHTponbHas paboTa Ne YPpOK KOHTpons OpraHu3aumnoHHbIN KoHTponbHas MpoBepuTb ypoBEHDL
8 no teme «OGBLEMBI 3HaHUN MOMEHT, BbINONHEHNE paborTa. chopmMnpoBaHHOCTM HaBbIKOB
TEn». KOHTPOSbHOM paboThl. peLLeHns 3agay Ha
HaxoxgeHune obbema
uunuHapa, Npuambl, NMpaMmuabl
N KOHyca
107 | AHanus owmnbok. Oobem MN3yyeHne HoBOro OpraHn3aLnoHHbIN Onpoc BeiBecTn chopmyny obbema

wapa.

maTepuana

MOMEHT, aKTyanusauus
OMOPHbIX 3HAHWI
yyaluxcs, usy4yeHue
HOBOro martepwvana,

Wwapa, nokasaTb ee
NpYMEHEHNE NPY PeLLeHNM
3apaq




hopMMpOBaHUE YMEHUI
M HaBbIKOB yYalluxcs,
noaBefleHne UToros

108 | ®opmyna obbema wapa. | Ypok 3akpennenuss | OpraHu3aumoHHbI MaTemaTuyeckmi CoBepLueHCTBOBaTb HaBbIKK
MOMEHT, aKTyanusaums OVKTaHT peLueHns 3agad Ha
3HaHWM yyaLLmxcs, npuMmeHeHne opmyn ans
MaTemaTnyeckui BbluMCneHnss obbema Lwapa
OVKTaHT, opMUpoBaHme
YMEHMWI N HABbIKOB
yyalumxcs, nogBeaeHme
NTOroB
109 | O6bem waposoro M3yyeHue HoBOro OpraHn3aLmnoHHbIN Onpoc [Mo3HakoMUTL yvalmxcs ¢
CerMeHTa, LWapoBoro mMaTepuana MOMEHT, aKTyanusaums dopmynamu onsi BeIYUCNEHUS
CNnosi, LapoBOro cekTopa. 3HaHWI yyalumxcs, 00bEMOB YacTen wapa;
POpMUPOBAHME HOBbLIX Hay4uTb yyalLmMxcs pellatb
3HAHWI yyaLLmxcs, 3aJa4M Ha NpMMeHeHne
dopmMmpoBaHne ymeHuin dopmyn o6bEMOB HacTen
W 3HaHUI yvalmxcs, Lwapa.
noaBeneHne NToroB.
110 | O6bem LWapOBOro Ypok 3akpenneHnst | OpraHnsaunoHHbI camocTosiTenbHas | CuctemaTnanpoBaTb 3HAHUS
CerMeHTa, LWapoBoro MOMEHT, aKTyanusaums pabota YMEHUS N HaBblKN NO LaHHOM
Crosi, LWapoBOro cekTopa. 3HaHWI yyaLLmxcs, TeMe; COBEPLUEHCTBOBATb
pelLeHne 3agad Ha HaBbIKM peLleHns 3aga4y Ha
dopmMmpoBaHne ymeHunin npumMeHeHne opmyn ans
N HaBbIKOB y4aLLMXCs, BblYMCIEHNST 0OBEMOB YacTemn
camocTosTernbHas Lwapa.
paboTa, nogBeaeHne
NTOroB
111 | PeweHwne 3agay no Ypok 3akpennexnns | OpraHn3aumoHHbIN TeopeTnyeckuni CuctematumamposaTtb
Temam «OObem Wwapa u MOMEHT, aKTyannsaums OVKTaHT TEopeTMYECKME 3HAHUS MO

ero yacren», «lnowaab
chepbi». MogroToBka K
KOHTpOIbHOM paboTe.

3HaAHWI yYalumxcs,

Temam «O6beM Lwapa u ero
yactein» u «lnowagp cepbl»;
COBEPLUEHCTBOBATb YMEHUS U
HaBbIKW peLLeHns 3agay;
0606LLUMTb N3YYEHHbIN




maTepuarn; NoaroToBUTb
yyalLMXCs K KOHTPOMbHOW
paborte.

112 | KoHTponbHasa paboTta Ne YpOoK KOHTpons OpraHn3aLmnoHHbIN KoHTponbHas [MpoBepuTb 3HaHUSA, yMEHUA U
9 no teme: «O6bLEM 3HaHUN MOMEHT, BbINONHEHNe pabora. HaBbIKM yyaLLMxcs npu
wapa» n «fnowagb KOHTPOMbHOM paboTbl. pelueHun 3agad c
cdepbi». npuMeHeHnem copmyn

HaxoxaeHus obbema wapa, ero
yacTen u nrowaaun coepsbl.

113 | AHanm3 ownbok Ypok 3akpenneHus MpakTuyeckas AHanm3 owmnBoK KOHTPOSBLHON
KOHTpOsbHOW paboTbl No paboTa paboTbl
Teme:«Obbem wapa» u
«lMnowaab cepbl».

AnemMeHTbl KOMOMHATOPUKK,

CTaTUCTUKN U Teopun

BepoATHOCTEN

114 | Tabnu4yHoe n YpoK nsyyeHus OpraHn3aLmnoHHbIN Onpoc 3HaTb OCHOBHbIE 3TanbI

rpadumyeckoe

npencrtaBneHne gaHHbIX.

HOBOro mMartepuana

MOMEHT, NpoBepkKa
JOMalLLHero 3agaHus,
onpoc, U3y4eHne HOBOrO
maTtepuana,
3aKpenreHne N3y4eHHoro
mMaTepuana, nogeeaeHune
NTOroB

NPOCTENLLEN CTAaTUCTUYECKON
00paboTKkn OaHHbIX.

115 | Tabnu4yHoe 1
rpadumyeckoe
npeacTaBreHne gaHHbIX

YpoK 3aKkpenneHus

OpraHu3aumnoHHbIN
MOMEHT, aKTyannsaums
3HaHWI yyalumxcs,

Cpes 3HaHum

YMeTb NpeacTaBnATh AaHHbIE B
BMAe Tabnuupbl U rpadomkos

116 | Yucnosblie
XapaKTepuUCTUKN psaoB
JaHHbIX.

YpoK naydyeHus
HOBOro martepwuarna

OpraHu3aumnoHHbIn
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, N3y4YeHne HOBOTO
MaTepuana,
3aKpensnieHne n3y4eHHoro
mMaTepuana, nogBefeHune

MpakTuyeckas
pabota

YMeTb BbINONHATL aHanm3
pearbHbIX YUCIOBbIX AaHHbIX,
NnpeacTaBreHHbIX B BUAE
anarpamm, rpagomkos




NTOroB

117 | Yucnosble Ypok 3akpenneHnsa | OpraHvM3aunoHHbIN Onpoc YMeTb BbINOMHATE aHanu3
XapaKkTepucTuUkn psaaos MOMEHT, aKTyanusaums peanbHbIX YUCMOBbIX AaHHbIX,
OaHHbIX. 3HaHWM yyaLLmxcs, npeacTaBeHHbIX B BUAE

anarpamm, rpacmkos

118 | MNoo4epénHbin n YpoK nsyyeHus OpraHn3aLmnoHHbIN Cpes 3HaHun YMeTb BbINOMHATb
OO HOBPEMEHHbIN BbIOOP HOBOro Marepuana | MOMEHT, NpoBepka NnooYepEaHbIN U
HECKOITbKMX 3N1EMEHTOB JOoMaLLHero 3agaHus, 0 HOBpPEMEHHBIN BbIGOP
N3 KOHEYHOro MHOXECTBA. 0npoc, N3y4YyeHne HOBOTO HECKOIbKMX 3N1IEMEHTOB U3

mMaTepuana, KOHEYHOro MHOXEeCTBa.
3aKpensieHne n3y4eHHoro

MaTepuana, nogseaeHue

NTOroB

119 | PeweHne Ypok 3akpennenna | OpraHM3aunoHHbIN Onpoc YMeTb pewlatb 3agadm Ha

KOMOVHATOPHbIX 3adau. MOMEHT, aKTyanusaums HaxoXgeHue pasmaxa, Moabl 1
3HAHWI yyaLLmxcs, MeaunaHbl U3MepeHus,
NPUMEHAS anropuTm
BbIYUCIEHUST AUCNEPCUN.

120 | PeweHue Ypok 3akpenneHnsi | OpraHnsaunoHHbI YMeTb pewatb KOMOUHATOPHbIE
KOMOWHaTOpPHbIX 3agay. MOMEHT, aKTyannsaums 3agaum.

3HaHWI yyalumxcs,

121 | PaccmoTpeHue cryvaeB U | YPOK nsydeHus OpraHu3aumnoHHbIN MpakTuyeckas YMeTb paccmatpuBaTb
BEPOATHOCTL CyMMBbI HOBOro Marepuana | MOMEHT, NpoBepka paboTta BEPOATHOCTb CYyMMBbI
HECOBMECTHbIX COBbITUR, JOoMalLHero 3agaHus, HECOBMECTHbIX COObITUN,
BEPOATHOCTb onpoc, U3y4yeHue HOBOro BEPOATHOCTb
NPOTMBOMOSOXHOIo mMaTepuana, NPOTUBOMOSIOXHOIO COOLITUS.
cobbITUS. 3aKpenneHne n3y4eHHoro

MaTepuana, nogseaeHune
NTOroB
122 | PewweHne Ypok 3akpennenns | OpraHn3aumoHHbIN Onpoc Pewatb npocTenume

KOMOVHATOpPHbIX 3adaq.

MOMEHT, aKTyannsaums
3HaAHWI yYaLymxcs,

KOMOMHaTOpHLIE 3adaun
meToaoMm nepebopa,

a TakKkKe C UCMNoJib30BaHNEM




N3BECTHbIX (POpPMYI

123 | PeweHune npakTM4eckmx
3a7lay C NpMMeHeHneMm
BEPOSATHOCTHbLIX METOLOB.

Ypok 3akpenneHusi

OpraHu13aumnoHHbIn
MOMEHT, aKTyanusaums
3HaHWUI yyamxcs,

PeweHne npakTn4yecknx 3agad
C NpMEeHeHnem
BEPOATHOCTHbIX MEeTOOB.

124 | CamocTodaTenbHas YPOK KOHTpOnS OpraHn3aLmnoHHbIN MpakTnyeckas YMeTb McnonbL3oBaTb
paboTa no Teme: 3HaHUN MOMEHT, BbIMOSTHEHNE pabota npuobpeTeHHbIE 3HaHWS U
« ONEeMEeHTHI CaMoCTOATENbHOM YMEHUS B NPaKTU4ECKON
KOMBMHaTOpWKH, paboThl [EeATENbHOCTU U NOBCEAHEBHOM
CTaTUCTUKM 1 TeOpUU XWU3HU ons:
BEPOSATHOCTEN»
* aHanu3a pearnbHbIX YACNOBbIX
AaHHbIX, NPEeACTaBMEHHbIX B
BMAe Anarpamm, rpacoukos;
* aHanunsa nHepopmaumm
CTaTUCTUYECKOrO XapakTtepa
YpaBHeHus. HepaBeHcTBa.
Cuctembl.lNoBTOpEHME.
125 | PaBHOCUIbHbIE YpOoK nsyyeHus OpraHu3aumnoHHbIN Onpoc YMeTb ucnonb3oBartb

npeobpasoBaHus
YpaBHEHWN.

HOBOro mMartepuana

MOMEHT, NpoBepkKa
JOMalLHero 3agaHus,
onpoc, 3akpenneHue
N3y4yeHHoro matepuana,
noaBsefeHne UToros

paBHOCUITbHbIE
npeobpasoBaHUs NPY peLLeHnN
YpaBHEHNN.

126 | PaBHOCUNbHbIE
npeobpaszoBaHus
HEepaBEHCTB.

YpOoK nsyyeHus
HOBOro martepwuarna

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JoMallHero 3agaHus,
onpoc, 3akpernneHue
M3y4eHHoro matepuana,
nogseneHne NToros

Cpes 3HaHum

YMeTb Ucnonb3oBaTb
paBHOCUITbHbIE
npeobpasoBaHUs NPU pPeLLEHUN
ypaBHEHUN.

127 | MNoHATMe ypaBHEHNSA-
CcneacTBus.

YpoK naydyeHus
HOBOro martepwuarna

OpraHn3aumnoHHbIN
MOMEHT, NpoBepkKa
JoMalLHero 3agaHus,
onpoc, 3aKpensieHne
N3y4YeHHOro Matepmana,

MpakTuyeckas
pabota

3HaTb NOHSATVE ypaBHEHNS-
creacTaus.




noaseneHne nToroe

128 | Bo3BeaeHue ypaBHeHusi B | YPOK U3yvyeHns OpraHn3aLnoHHbIN Onpoc 3HaTb nocneacTeus
YETHYIO U B HEYETHYIO HOBOro Matepuana | MOMEHT, NpoBepka BO3BeleHUs ypaBHEHNS B
cTeneHb. JOoMaLLHero 3agaHus, YETHYHO U B HEYETHYIO CTEMNEHb.
onpoc, 3akpenneHue
N3y4yeHHOro Matepmana,
noaseneHne UToros
129 | lNoTeHumpoBaHue YpoK nsyyeHus OpraHn3aLmnoHHbIN Cpes 3HaHun YMeTb noTeHumnpoBaThb
norapugmMmnyecKmnx HOBOro Marepuana | MOMEHT, NpoBepka norapudMmnyecknx ypaBHeHum
YpaBHEHUN. JOMaLLHero 3agaHus,
0npoc, 3aKpenneHune
N3y4eHHOro Matepmana,
noaBseneHne UToros
130 | Opyrve npeobpasoBanns, | Ypok nsyvyeHns OpraHn3aLmnoHHbIN Cpes 3HaHun Wcnonb3osaTb apyrue
npmBoasLLME K HOBOro Matepuana | MOMEHT, MpoBepka npeobpasoBaHns, NpuBoasLLMNE
YPaBHEHUIO-CNEACTBUIO. JOMaLLHero 3agaHus, K YpaBHEHMWIO-CNELCTBUIO.
onpoc, 3aKpenreHune
N3y4eHHOro Matepmana,
noasefeHne UToros
131 | NpuMeHeHne HECKONbKMX | YPOK n3ydeHns OpraHu3aumnoHHbIN MpakTuyeckas YMeTb NPUMEHEHATb HECKONbLKO
npeobpasoBaHni, HOBOro Matepuana | MOMEHT, NpoBepka paboTa npeobpasoBaHuii, NPUBOASALLMNX
NpuBOAALLMX K JoMalLHero 3agaHus, K ypaBHEHUIO —CrEeACTBUIO.
YpPaBHEHUIO —CNeacTBUIO. onpoc, 3aKpenreHne
N3y4eHHoro MaTtepmana,
noaseneHne UToros
132 | OcHOBHble MOHATUS ANA Ypok UsyyeHus OpraHn3aunoHHbIN Onpoc 3HaTb OCHOBHbIE MOHATMA A1
ypaBHEHUN HOBOro Matepuana | MOMEHT, MpoBepKa ypaBHEHNN.
JOoMalLHero 3agaHus,
onpoc, 3akpenreHune
N3y4eHHOro Matepmana,
noasegeHne UToros
133 | PeweHne ypaBHEHUN C YpoK nayyeHms OpraHu3aumnoHHbIn Cpes 3HaHui PelueHne ypaBHeHW ¢

NOMOLLUBK CUCTEM.

HOBOro mMartepuana

MOMEHT, NpoBepKa
JOMalLLHero 3agaHus,

NMOMOLLbIO CUCTEM




onpoc, 3akpenneHue
N3y4yeHHOro maTtepuana,
noaBeaeHne UToros

134

PelweHune ypaBHeHW C
NMOMOLLIbIO CUCTEM.

Ypok 3akpenneHus

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
JOMalLLHero 3agaHus,
onpoc, 3akpensieHne
n3y4eHHOro matepuana,
noaBeneHne UToros

MpakTuyeckas
paboTa

Peluenvie ypasHeHun c
NMOMOLLbIO CUCTEM

135

YpaBHeHnd Bnga

f(a(x))=f(B(x))

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepka
JOMalLLHero 3agaHus,
onpoc, 3akpenseHne
n3y4eHHoOro matepuana,
noaBeaEeHNE UTOroB

Onpoc

YMmeTb pewaTtb ypaBHEHNA BUAA

f(a(x))=f(B(x))

136

PelweHune HepaBeHCTB C
NMOMOLLIbIO CUCTEM

YpoK UsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JOMalLLHero 3afgaHus,
onpoc, 3akpernneHue
n3y4eHHoro matepuana,
noaBeAeHNe NToros

Onpoc

PelueHne HepaBeHCTB C
NOMOLLbIO CUCTEM

137

PelueHne HepaBeHCTB C
MOMOLLbIO CUCTEM

YpOoK 3aKkpenneHus

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JoMallHero 3agaHus,
onpoc, 3akpenneHne
n3y4yeHHoro matepuana,
nogseneHne NToros

camocTosTenbHas
paboTa

PelleHne HepaBeHCTB C
NMOMOLLbIO CUCTEM

138

HepaseHcTBa BMaa

fla(x))f(B(x))

YpoK naydyeHus
HOBOro martepwuarna

OpraHn3aumnoHHbIN
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, 3aKpensieHne
N3y4YeHHOro MaTtepmana,
noaBeaeHne NToros

MpakTuyeckas
paboTa

YMeTb pellatb ypaBHeHNUs BUAa

fla(x))f(B(x))




139 | OcHOBHbIEe NOHATUA ANd YpOoK U3yyeHus OpraHn3aLnoHHbIN Onpoc 3HaTb OCHOBHbIE MOHATMA OIS
paBHOCUITbHOCTU HOBOro Matepuana | MOMEHT, NpoBepka PaBHOCUITbHOCTW YpaBHEHWUI Ha
ypaBHEHUN Ha JoMalLHero 3agaHus, MHOXeCTBax.

MHOXeCTBaXx. onpoc, 3akpenrneHue
N3y4yeHHoro maTepuana,
noaBseneHne UToros

140 | OcHOBHbIE NOHATUA ANd YpOK U3yyeHus OpraHn3aLmnoHHbIN MpakTnyeckas YMeTb CNOMb30BaTh OCHOBHbIE
paBHOCUITbHOCTU HOBOro Marepuana | MOMEHT, NpoBepka paboTta NOHATUA AN PABHOCUITbHOCTHU
ypaBHEHUN Ha JOMaLLHero 3agaHus, YPaBHEHUN Ha MHOXECTBAX.
MHOXeCTBaXx. 0npoc, 3aKpenneHune

N3y4eHHOro Matepmana,
noaBsefeHne NUToros

141 | YMHOXEHWE ypaBHEHUS YpOK U3yyeHus OpraHn3aLmnoHHbIN Onpoc YMEeTb YMHOXaTb YpaBHEHMUS Ha
Ha (pyHKUMIO. HOBOro Martepuarna | MOMEHT, MpoBepkKa dyHKUMIO.

JOMaLLHero 3agaHus,
onpoc, 3aKpenrneHune
N3y4eHHOro Matepmana,
noaBeneHne NToroB

142 | Opyrve npeobpa3oBaHnsa | YpOK UayvyeHuns OpraHu13aumnoHHbIN Onpoc YMeTb ucnonb3oBaTtb gpyrue

YpaBHEHUN. HOBOro Matepuana | MOMEHT, MpoBepka npeobpas3oBaHNs YpaBHEHWA.
JOMaLLHero 3agaHus,
onpoc, 3aKpensneHune
N3y4eHHOro Matepmana,
noaBeneHne NToroB
143 | NpuUMeHeHne HECKONbKMX | YPOK U3ydeHus OpraHu3aumnoHHbIN MpakTuyeckas MpuMeHeHEe HECKONbKNX
npeobpa3oBaHUii. HOBOro Matepuana | MOMEHT, NpoBepka paboTa npeobpasoBaHUi.
JOMaLLHero 3agaHus,
onpoc, 3aKpenseHne
N3y4YeHHOro MaTtepmana,
noaBeneHne NToroB

144 | KoHTponbHas pabota Ne | Ypok KOHTpons OpraHu3aumnoHHbIN KOHTpOMbHas [MpoBepuTb 3HaHWS, YMEHNA U

10 no Teme: «PelueHne 3HaHUN MOMEHT, NpoBepKa pabota HaBbIKWM y4aLLMXcsa npu

YpaBHEHUN Y.

AOMalLHero 3agaHusl,
onpoc, 3akpenneHne
N3y4YEHHOro MaTepvana,

pelleHnn 3ana4




noaseneHne nToroe

145

OCHOBHbIE MOHATUSA.

YpoK nsyyeHusi
HOBOro martepuana

OpraHu13aumnoHHbIn
MOMEHT, NpoBepka
JOMalLLHero 3agaHus,
onpoc, 3akpensieHne
N3y4eHHOro matepuana,
noaBeneHne UToros

Onpoc

3HaTb OCHOBHbIE NOHATUA OIS
peweHna HepaBeHCTB

146

Bo3seneHne
HepaBEeHCTBA B YETHYHO
CTENEeHb.

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepka
JOMalLlHero 3agaHus,
onpoc, 3akpenseHue
n3y4eHHOro matepuana,
noaBeneHne UToros

Cpes 3HaHui

AHanms NToroBom KOHTPOSbLHON
paboThbl.

147

YMHOXEHME HEpaBEHCTBA
Ha OYHKUMIO.

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JOMalLlHero 3agaHus,
onpoc, 3akpenseHue
n3y4eHHoro matepuana,
noaBeAeHNe NToros

MpakTuyeckas
paboTa

YMHOX€EHME HEpaBEHCTBa Ha
YHKUMIO.

148

Opyrve npeobpasoBaHus
HepaBEeHCTB.

YpOoK nsyyeHus
HOBOro martepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JoMallHero 3agaHus,
onpoc, 3akpenneHue
n3y4eHHoro matepuana,
nogsefeHne NToros

Onpoc

YMeTb NpUMeEHsTb apyrue
npeobpaszoBaHus Onsi peLleHnst
HEepaBEeHCTB.

149

[puMeHeHne HeECKOMbKMX
npeobpa3oBaHUii.

YpOoK nsyyeHus
HOBOro martepwuarna

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JoMallHero 3agaHus,
onpoc, 3akpernneHue
M3y4eHHoro matepuana,
nogseneHne NToros

Cpes 3HaHum

YMeTb NPUMEHSITb HECKOIbKO
npeobpas3oBaHuii NpU peLLeHnmn
HepaBeHCTB.

150

HecTtporve HepaBeHcTBa.

YpoK nayyeHms
HOBOro maTtepwuarna

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
JoMallHero 3agaHus,

camocTosTernbHas
paboTa

PelueHune HecTpornx
HepaBEeHCTB.




onpoc, 3akpenneHue
N3y4yeHHOro maTtepuana,
noaBeaeHne UToros

151

YpaBHeH na ¢ Moagynamn.

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
JOMalLLHero 3agaHus,
onpoc, 3akpensieHne
n3y4eHHOro matepuana,
noaBeneHne UToros

MpakTuyeckas
paboTa

Peluenvie ypasHeHun c
Moaynamm

152

HepaBeHcTBa C
MOAYNAMM.

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepka
JOMalLLHero 3agaHus,
onpoc, 3akpenseHne
n3y4eHHoOro matepuana,
noaBeaEeHNE UTOroB

Onpoc

PelueHne HepaBeHCTB C
Moaynamu

153

MeToa nHTepsanos ans
HenpepbIBHbIX PYHKLMNA.

YpoK UsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JOMalLlHero 3agaHus,
onpoc, 3akpernneHue
n3y4eHHoro matepuana,
noaBeAeHNe NToros

camocTosTenbHas
paboTa

Mcnonb3oBaHne metoga
MHTEepBarnoB AnA HenpepblBHbIX

yHKUUA.

154

KoHTponbHas pabota Ne
11 no Teme: « PelueHne
HEepPaBEHCTBY.

YpPOK KOHTpoOns
3HaHUN

OpraHu3aumnoHHbIN
MOMEHT, NpoBepKa
JoMallHero 3agaHus,
onpoc, 3akpenneHne
n3y4eHHoro matepuana,
nogseneHne NToros

KOHTpOrnbHas
paboTa

MpoBepUTb 3HAHKS, YMEHUS 1
HaBbIKN y4aLLMXCs npu
peLleHumn 3aaad

155

Mcnonb3oBaHune
obnacTen
CYyLLLECTBOBaHUS
dYyHKUNN.

YpoK naydyeHus
HOBOro martepwuarna

OpraHn3aumnoHHbIN
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, 3aKpensieHne
N3y4YeHHOro MaTtepmana,
noaBeaeHne NToros

MpakTuyeckas
paboTa

Mcnonb3oBaHue obnactemn
CYLLECTBOBaHMS (DYHKLIMMU.




156

Mcnonb3oBaHue
HeoTpuLUaTeNbHOCTH

dyHKUNN.

YpoK nayyeHusi
HOBOro martepuana

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
AOMalLLHero 3agaHus,
onpoc, 3aKpenneHue
N3y4yeHHoOro matepuana,
noaBeneHne UToros

Onpoc

Mcnonb3oBaHune
HeoTpuMUaTeSNTbHOCTU (PYHKUUK.

157

Mcnonb3oBaHue
OrpaHNYEeHHOCTH

dyHKUNN.

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIn
MOMEHT, NpoBepka
JOMalLLHEero 3agaHus,
onpoc, 3akpensieHne
n3y4eHHOro matepuana,
noaBeneHne UToros

camocTosiTenbHas
paboTa

Mcnonb3oBaHune
OrpaHUYeHHOCTN (PYHKLMMK

158

Mcnonb3oBaHue
MOHOTOHHOCTU U
3KCTPEMYMOB (DYHKLIMMW.

YpoK nsyyeHus
HOBOro marepuana

OpraHu3aumnoHHbIN
MOMEHT, NpoBepkKa
JOMalLlHEero 3agaHus,
onpoc, 3akpenseHue
n3y4eHHoOro matepuana,
noaBeaEeHNE UTOroB

Onpoc

Mcnonb3oBaHne MOHOTOHHOCTH
N 9KCTPEMYMOB (DYHKLINN.

159

Mcnonb3oBaHue CBOWCTB
CMHYyCa 1 KOCUHyca.

YpOoK nsyyeHus
HOBOro martepuana

OpraHu13aumnoHHbIN
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, 3akpenneHue
n3y4yeHHoro matepuana,
nogseneHne NToros

MpakTuyeckas
paboTa

Mcnonb3oBaHne CBOMCTB
CMHyCa 1 KOCUHyca

160

PaBHocunbHOCTBL cucTem.

YpOoK nsyyeHus
HOBOro martepwuarna

OpraHu3aumnoHHbIN
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, 3akpernneHue
M3y4eHHoro matepuana,
nogseneHne NToros

Onpoc

Mcnonb3oBaHne
PaBHOCUITbHOCTU CUCTEM.

161

PaBHocunbHOCTb cUCTEM.

Ypok 3akpenneHns

OpraHu3aumnoHHbIN
MOMEHT, NpoBepkKa
JoMallHero 3agaHus,
onpoc, 3aKpensieHne
N3y4YeHHOro Matepuana,

camocTosTenbHas
pabota

Mcnonb3oBaHne
PaBHOCUITLHOCTW CUCTEM.




noaseneHne nToroe

162 | Cuctema-cneacreue. YpoK U3yyeHus OpraHn3aLnoHHbIN Onpoc Mcnonb3oBaHue cucTemsl -
HOBOro Matepuana | MOMEHT, npoBepka cneacTeus
JOoMaLLHero 3agaHus,
onpoc, 3akpenneHue
N3y4yeHHOro Matepmana,
noaseneHne UToros
163 | MeTopn 3aMeHbl YpoK nsyyeHus OpraHn3aLmnoHHbIN MpakTuyeckas 3HaTb MeToq 3aMeHb!
HEN3BECTHbIX. HOBOro Marepuana | MOMEHT, NpoBepka paboTta HensBecCTHbIX. Bo3pacTtaHue,
BospacTtaHue, ybbiBaHue, JOMaLLHero 3agaHus, yOblBaHue, 3KCTPEMYM
3KCTPEMYM (DYHKLNN. 0npoc, 3aKpenneHune PYHKLMM.
N3y4eHHOro Matepmana,
noaBseneHne UToros
164 | PaccyxgeHusi C YpoK nsyyeHus OpraHn3aLmnoHHbIN Onpoc PaccyxaeHus ¢ uncnoBbiMu
YNCIOBLIMU 3HAYEHMAMM | HOBOro MaTepmana | MOMEHT, NpoBepKa 3HAYEHNSIMU NMPU peLLEHUM
Npv peLIeHnn ypaBHEHUI JOMaLLHero 3agaHus, YPaBHEHUIN N HEPABEHCTB.
N HEPaBEHCTB. onpoc, 3aKpenreHune
N3y4eHHOro Matepmana,
noasefeHne UToros
165 | MNapannenbHOCTb Ypok noetopeHus. | OpraHnsaunoHHbIN MaTemaTuyecKmi MoBTOpEHNE TEOPETUYECKOIO
NpsAMBIX, MOMEHT, NpoBepka OVKTaHT maTtepwuana; obobLieHve
napannensHOCTb NPSIMON JoMalLHero 3agaHus, HaBbIKa peLLeHns 3agad no
N NOCKOCTH. onpoc, 3aKpenreHne AaHHBLIM TeMaMm
CkpelumBatoLumecs N3y4eHHoro MaTtepmana,
npsiMble. noaseneHne UToros
[MapannenbHOCTb
NOCKOCTEN
166 | TpuroHomeTpuyeckme Ypok nostopeHuns. | OpraHn3aumoHHbIN Onpoc CuctematumamposaTtb
BblpaXKeHus. MOMEHT, aKTyanusaums TeopeTuyeckne 3HaHus no
TpuroHomeTpudeckmne 3HaAHWI yyalumxcs, TecT, AaHHOW TeMe; Hay4nTb
ypaBHeHUs pelueHune 3agay yyalumxcs pewlartb 3agayu no
JaHHON Teme.
167 | INlorapudmuyeckne n Ypok nostopeHuns. | OpraHn3aumoHHbIN MpakTuyeckas CuctematmamposaTtb

NnokKasaTellbHble

MOMEHT, aKTyanusaums

TeopeTnveckme 3HaHnaA no




BblIpaXeHus. 3HaHWM yyalmxecsa, Tect, | pabota AaHHOW TeMe; Hay4uTb
Jlorapudomnyeckue un pelleHue 3agad yyalmxcs peLlaTb 3agayun no
nokasaTenbHble AaHHOM Teme.
ypaBHEeHuS.
168- | NToroBasi KOHTpOrbHada YpOoK KOHTpons OpraHn3aLmnoHHbIN KoHTponbHas [MpoBepuTb 3HaHUSA, yMEHUA U
169 | pabota Ne 12. 3HaHUN MOMEHT, BbIMNOSIHEHWE pabora. HaBbIKM yYaLLmMxcsa npu
KOHTPOMbHOM paboTbl. pelleHun 3agau.
170 | AHanus utorosom YpoK noBTOpEHNA OpraHn3aLmnoHHbIN Cpes 3HaHun AHann3 NToroson KOHTPObHON

KOHTPOMbHOW paboThbl.

MOMEHT, aKTyann3auus
3HaHuM ydalmnxcs

paboTbl.




