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1. MMAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA YHYEBHOIO KYPCA

I'IpM N3y4HeHUn 3NEKTUBHOIO Kypca BbilMYyCKHUK HAy4UTCA

JInyHoCTHbIE pe3ynbTaThbl:

1)

2)
3)
4)

5)
6)
7)
8)

9)

LesfioCTHOE MMPOBO33peHnE, COOTBETCTBYHOLLEE COBPEMEHHOMY YPOBHKO pa3BUTUA HAYKN MaTEMaTUKN U o0LLecTBEHHOWN NnpakTnke ee npun-
MEHEHUA,;
OCHOBbI CaMOpa3BnUTUA N CaMOBOCNTaHNA B COOTBETCTBUN C obLleyenoBevYeckMMm LLEHHOCTAMK U ngeanamm rpaxxgaHckoro obLecTBa;

FOTOBHOCTb U CMOCOOHOCTb K CAMOCTOATENbHOM M TBOPYECKON AEATENbHOCTU C NPUMEHEHNEM METOA0B MaTeMaTUKK;

roTOBHOCTb K camoo6pa3oBaHuto, 3aMHTEPECOBAHHOCTb B NPUOBPETEHNN 1 pacLUMPEHUN MaTeMaTUYECKNX 3HAHUA 1 CNOCOBOB AENCTBUN,
OCO3HaHHOCTb B MOCTPOEHMM MHAMBUAYANbHOro o6pa3oBaTeflbHOr0 MapLIpyTa,;

OCO3HaHHbIN BbIOOp ByayLen npodgeccuu;

nornyeckoe MblLUIEHNE;

KpeaTMBHOCTb (COOCTBEHHYIO apryMeHTauuio, OnpoBEpPXXEHNe, MOCTaHOBKY 3a4auv);

OopueHTaunio 0byYatoLLNXCA Ha OOCTMXKEHME NTMYHOMO CYACTbs, peanu3aumio NO3NTUBHBIX XXU3HEHHbIX NEPCNEKTUB, UHULNATUBHOCTb, Kpe-
aTUBHOCTb, FOTOBHOCTb M CMOCOBHOCTb K IMYHOCTHOMY caMoonpeaeneHunto, CNoCOBHOCTb CTaBUTb LESNIM U CTPOUTb KU3HEHHbIE MaHbl;
rOTOBHOCTb M CMOCOBHOCTb 0ByYaroLMXCa K OTCTaMBaHMO COOCTBEHHONO MHEHUS!, FOTOBHOCTb U CNOCOBHOCTL BblpabaTbiBaTb COOCTBEH-
HYIO NO3NLINIO.

n peaAMeTHblIe pe3yNibTaTbl:

1)

2)
3)

4)
5)
6)
7)

8)

9

cBoOOHO onepupoBaTh NOHATUSIMU: YpaBHEHWE; PABHOCUIIbHbIE YPaBHEHUST; ypaBHEHME, SIBNSIOLLEECS CNEACTBMEM APYrOro ypaBHEHWS;
YypaBHEHWUS!, paBHOCUIbHbIE HA MHOXECTBE; paBHOCUITbHbIE NPe06pa3oBaHUs ypaBHEHI;
pelwaTtb paunoHanbHble, MppaunoHarnbHble, nokasaTerbHble, norapudmMuyeckmne, TPUroHoMeTpUYeCKUe ypaBHEHNS

yMeTb BblbupaTb 1 UCMOMb30BaTb METOAbI PELLEHNS YPaBHEHUI: NPUBEAEHNE K BUAOY «NPOU3BEeAEHNE PaBHO HYITO» UM «4aCTHOE paBHO
HYI0», 3aMeHa nepeMeHHbIX, 060CHOBbIBaTbL CBOW BbIOOP;

cB060OHO MCNONb30BaTh TOXAECTBEHHbIE NPeobpasoBaHUs NPU PELLEHNN YPaABHEHUN;

n3obpaxaTb Ha TPUrOHOMETPUYECKOWN OKPY>KHOCTU MHOXECTBO PELLUEHUI TPUTOHOMETPUYECKNX YPABHEHUI;

cucTemMaTn4eckme 3HaHUs O PYHKUMAX N X CBOMCTBAX NPU peLleHnn HEPaBEHCTB;

NPaKkTUYeCKN 3HaAYNMble MaTeMaTUYECKNE YMEHUSA U HaBbIKU, UX MPUMEHEHNE K peLleHN0 HEPABEHCTB, CUCTEM HEPABEHCTB; peLLUeHne
TEKCTOBbIX 3a4a4 C MOMOLLbI COCTaBMEHUS U PELLEHNSI HEPABEHCTB;

OBriaieHne TEXHUKOMN peLleHnsl HepaBEeHCTB, CUCTEM, COAEPXaLLUMX KOPHU, CTENEHU, Torapnmbl, MOAYNK, TPUroOHOMETpUYeckne yHK-
Lmu;

cucTtemaTusaums 1 pasBuTue 3HaHum o rpadomke OYHKUMKU Kak HarnsaHoM nsobpaxeHnn yHKUMOHANbHON 3aBUCUMOCTU, O COAEPKaHUK



N NpUKNagHOM 3HayYeHUM 3agayvm UccreaoBaHns YyHKUMK;

10) oBnageHue CBOMCTBaMM NoKasaTeNbHbIX, NOrapuMUYECKUX U CTENEHHbIX YHKLNA; yMEHNE CTPOUTL NX rpadnkn; obobLieHne ceeaeHnn

00 OCHOBHBbIX ANneMeHTapHbIX (byHKLI,VIFIX M OCO3HaHne nx posyin B peeHnn HepaBEHCTB,

11) pelueHne NpocTENLLNX TPUFOHOMETPUYECKNX HEPABEHCTB;
12) npMMeHeHne CBOMCTBA TPUrOHOMETPUYECKUX PYHKLMIA NPY peLLeHnn 3TUX 3agau.
13) cBobogHO onpeaenaTb TUN U BbIOMpaTb METOA PELUEHUS YPaBHEHWI BbICLLUMX CTENEHEW, YpaBHEHMI C MOAYIEM, pauMOHarbHbIX, NOKas3a-

TeJIbHbIX, J'IOFapVI(bMI/I‘-IeCKI/IX, nppaumnoHasibHbIX, TOUTOHOMETPUHECKUX.

MeTanpeamMeTHble pe3ynbTaTbl:

1)

2)
3)
4)
5)
6)

7)
8)
9)

CNOCOBHOCTb CaMOCTOATENBbHO CTaBUTb Lenu y‘-le6HOIZ N uccnegoBaTenbCKon OeATENbHOCTH, nnaHnMpoBaTb, OUeHNBATb yqe6Hble aen-
CTBUSI B COOTBETCTBUK C NOCTABIEHHOM 3a4aden un YCIOBUAMMU €€ BbINOJTHEHUA;

BblGupaTb Hanbonee addekTnBHLIE cnocoobl peweHns  y4yebHbIX U NO3HaBaTENbHbIX 3a4au;

YMEHUA HAaXOAUTb  CaMOCTOATENbHO  HeobXxoanmyto NHOpMaLMIO B PA3NINYHbIX NCTOYHUKAX;

ymMeHue obwatecs  u” B3aMMOLEeNCTBOBaTb B npouecce  COBMECTHOW AEATENbHOCTH;
OpraHn3oBbIBaTb 3 PeKTUBHbIN MOUCK pPecypcoB, HeobxoaMMbIxX ANS OOCTMXKEHMSA NOCTaBNEHHOW Lienu;

Npwn OCyLLEeCTBIEHUN rpynnoBon paboThl ObiTb Kak pykoBoAUTENEM, TaK MU YNIEeHOM KOMaHAbl B pasHbIX ponsx (reHepaTop uaen, UCnosiHKu-
Tenb, BbICTyNawLwmnm, 3KCnepT U T.4.);

OCYLLEeCTBNATb AENOBY KOMMYHUKALMIO KaK CO CBEPCTHUKAMU, TaK U C ydUTeENeM;

OpraHmM3oBbIBaTb 3 GEKTUBHbIN NOUCK PECYPCOB, HEOOXOANMbBIX AN1s1 AOCTMXKEHUSA NOCTABMEHHOW LIENK;

BNaZeHne HaBblkamu NO3HaBaTENbHOWM PedNEKCUN KaK OCO3HAHUS COBEPLLUAEMbIX ENCTBUA U MbICIIUTENbHbBIX MPOLIECCOB, UX pesyrbTa-
TOB M OCHOBaHWUN, rPaHu1L, CBOEro 3HaHMS U HE3HAHUSA, HOBbIX NMO3HABATENbHbIX 3a4ay U CPEACTB X AOCTUMXKEHUS.

2. COOEPXXAHUE YYEBHOI'O KYPCA

Npeobpa3zoBaHus (8 yacos)
CnoxeHune 1 BbliuMTaHMe OBbIKHOBEHHBLIX ApO6en C pasHbiMM 3HAMeHaTeNaAMU, YMHOXEHNE 1 aenexHne gpoben, Bo3seaeHne gpoben B

CTeneHb.

dopMyrbl COKpaLLEeHHOro YMHOXEHUS: KBaapaT CyMMbl, KBaapaT pa3HOCTU, pa3HOCTb KBaApaToB, Kyb CyMMbl, KyG pasHOCTM, Cymma Ky6oB,

pasHOCTb KyOOB.

MeToabl n3baBrneHusi oT nppaumMoHanbHOCTM B 3HaMeHaTene, npeobpasoBaHe nppaunoHanbHbIX BblpaXKeHWN.

ApudmeTnyecknin KBagpaTHbIN KOPEHb, CBOMCTBA KOPHS, MNOMHbIN KBaapaT (Ky6 nofd 3HAaKOM KOPHS).

OnpepgeneHve cTenexHu ¢ pauMoHarnbHbIM NokasaTernemM 1 ee CBOMCTBA
TekcToBble 3apaym (8 yacoB)



JTornka n obwue noaxonbl K peLEeHN0 TEKCTOBbLIX 3agad. [pocTtenwmne TekctoBble 3agavn. OCHOBHbIE CBOMCTBA NPsiMO U 0BpaTHO Npo-
nopumnoHanbHble BENUYMHLI. [pouUeHTbl, OKpyrrieHne ¢ U3bbITKOM, OKpyriieHne ¢ HegoctaTtkoM. Belbop onTumaneHoro BapuaHTta. Bbeibop
BapuaHTa 13 ByX BO3MOXHbIX Bbi6Op BapmaHTa u3 Tpex BO3MOXHbIX Bbibop BapnaHTa 13 4eTbipex BO3MOXHbIX. TeKCTOBbIE 3a4a4ym Ha Npo-
LUeHTbl, CNnaBbl U CMECU, Ha OBWKEHNe, Ha COBMECTHYIO paboTy.

TpuroHomeTtpus (10 yacos)

BbluncneHne 3HavyeHnn TPUroHOMETPUYECKNX BblpaxkeHU. [peobpa3oBaHmst YNCNOBbLIX TPUIOHOMETPUYECKUX BbipaXeHun. Npeobpa3oBa-
HNA BYKBEHHbIX TPUFOHOMETPUYECKNX BbIpaXXeHU. TpPUroHoMeTpu4eckme ypaBHEHUS U HepaBeHCTBA. [pocTenwme TpuroHoMeTpuyeckmne
ypaBHeHus. [1Ba meToaa pelleHuUsi TPUroHOMeTPUYECKUX ypaBHEHWIA: BBEAEHNE HOBOM NepeMeHHON U pasnoxeHne Ha MHoxuTenu. OgHopoa-
Hble TPUrOHOMETPUYECKNE YPaBHEHWS.

NMnaHnmeTpus (8 yacos)

TpeyronbHuk. MNapannenorpamm, NPAMOYronbHUK, pom6, kBagpat. Tpaneunsi. OKpyXKHOCTb 1 Kpyr. OKpY>KHOCTb, BNMCaHHasi B TPEYrosib-
HWK, U OKPYXXHOCTb, ONUCaHHasa OKOMo TpeyronbHuka. MHoroyroneHuk. Cymma yrioB BblMyKOro MHOroyronbHuka. lNpaBusibHble MHOroyronb-
HUKKN. BnncaHHasa OKpYy>XHOCTb 1 ONUCaHHAasA OKPY>KHOCTb NMPaBuiibHOrO MHOroyrosibHMka. KoopauHaTHas niockocTb. BekTopbl. BeluncneHue
OINMVH 1 Nnowanen.

3agauun, ceasaHHble ¢ yrrinamu. MHOrokoHurypaunoHHble nnaHnMeTpuyeckne 3agadu.

CrtepeomeTpus (8 4acoB)

Mpn3ma, ee ocHoBaHUs, bokoBLIE pebpa, BbicoTa, bokoBasd NOBEPXHOCTb; NpsiMasa nNpuama; npasurnbHas npusma. lNapannenenunen; Kyo6;
cummeTpun B Kybe, B napannenenvnege. Nupamuaa, ee ocHoBaHue, 6okoBble pebpa, BbicoTa, 60KOBasd NOBEPXHOCTb; TPeyrofibHas nupa-
Muaa; npasunbHasa nupammnga. CedeHus kyba, npuambl, nupamnasl. [NpefcraBneHne o npaBurbHbIX MHOrorpaHHUKax (tTeTpasgp, Kyb, okTa-
34p, Aoaekasagp 1 mkocasgp).

BenuuuHa yrna, rpagycHasa mepa yrna, COoTBETCTBUE MeXAY BENUYNHON yria v AAVNHOW Oy OKPY>XXHOCTU. YTon mexagy npsiMbiMu B Npo-
CTPaHCTBE; Yron mMexay npsiMomn 1 NroCKOCTbIO, Yron MeXay NiocKoCTAMU. PaccToaHme OT TOYKM 40 NPSMOM, OT TOYKM A0 NIIOCKOCTU; paccTo-
SHMEe Mexay napannesibHbIMU 1 CKpeLnBarLWUMNCA NPSMbIMU, PAaCCTOSHUE MeXay napannesibHbIMU MAockocTaMU. nowanb NnoBepXHOCTH
COCTaBHOIO MHOrOrpaHHMKa.

YpaBHeHuA 1 HepaBeHcTBa (17 yacoB)

OnpepeneHne ypaBHeHus. OnpegeneHne peleHnsa ypaBHeHUs. YTo 3HaUMT pelwmnTb ypaBHeHne. Buabl ypaBHeHUN. Knaccudukaums
ypaBHeHun. OnpegeneHve n knaccugukaums HepaBeHCTB. ANrOPUTM peLleHns MIMHENHOIO HepaBeHCTBa, HEPABEHCTB, peLlaeMblX METOAOM
nHTepBanos.. [pumepsbl 3aaay, peLleHne KOTOPbIX CBOAUTCS K peLleHU0 HEPaBEHCTB.

JNorapudwmebl (4 yaca)

Onpepenexne norapmdgpma. Knaccudumkauusa sagaHmin. Anroputm peleHns norapnmmyeckoro ypaBHeHus1, HepaBeHcTBa. [prumepsl
3agau.

BepositHoCTb (34aca)

Mpymepbl MCNONb30BaHNA BEPOATHOCTM U CTATUCTUKM MPU pPeLLEHNN 3a4au.

UtoroBoe 3aHATHMe. TecTupoBaHue. (2 4yaca)
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3. TEMATUYECKOE NJIAHUPOBAHME, B TOM YUCJIIE C YYETOM PABOYEN NPOrPAMMbI BOCNUTAHUA C YKA3SAHUEM KOJIN-
YECTBA YACOB, OTBOAUMbIX HA OCBOEHUE KAXXOOW TEMbI.

Ne ypoka | HanmeHoBaHWe pa3fenos v Tem | KonnyecTBo Yacos
MNpeo6pa3oBaHus (8 yacoB)
1-2 CnoxeHune 1 BblunTaHne 0bbIKHOBEHHbLIX Apobel ¢ pasHbiIMU 3HaMeHaTeNs M1, yMHOXEHWE U 2
aenenne gpoben, Bo3segeHne apoben B CTENEHb.
3-4 dopmynbl COKpaLLEHHOro YMHOXEHUA: KBagpaT CyMMbI, KBaapaT pa3HOCTU, pa3HOCTb KBagpa- 2
TOB, Ky6 CymMMbl, Ky6 pasHOCTKN, CymMa KyboB, pasHOCTb Ky6oB.
5-6 ApumeTnyecknin KBagpaTHbI KOPEHb, CBOMCTBA KOPHS, NONHbIN KBagpaT (Ky6 nog 3Hakom 2
KOPHS)
7-8 ApudmeTnyecknin KBagpaTHbIN KOPeHb, CBOMCTBA KOPHS, NOMHbIM KBagpaT (Ky6 nog 3Hakom 2
KOPHS)
MNB: NHTennektyanbHasa urpa «4to? 'ge? Korga?»
TekcToBble 3aaaum (8 yacoB)

9 lMpocTenwme TekcToBble 3a4a4m. Belbop onTMMmanbHOro BapmMaHTa 1
10-11 TekcToBble 3a4a4un Ha NPOLEHTHI, crnnaBbl U CMECU 2
12 — 13 | TekcTOBblE 3a[a4uM Ha ABWXXEHNE U COBMECTHYIO paboTy 2
14 - 15 TekcToBble 3agaym Ha paboTy 2

MNB: Co3gaHne cTeHa-raseThbl N0 PELEeHNO TEKCTOBbLIX 3afady, BCTpevarwmxes Ha EMND
16 PeweHune 3agay Ha onTMMmnsaumio 1
TpuroHomeTtpusa (10 yacosB)
17-18-19- | lNpeobpasoBaHUs YNCOBLIX N BYKBEHHbLIX TPUFOHOMETPUYECKUX BbIPAXKEHUN. 5
20-21
22-23-24- | MeToAbl peLleHnsi TPUrOHOMETPUYECKUX YpaBHEHUI 5
25-26
NMnaHnmeTpusn (8 yacos)
27-28 Bblumncnexnne anvH v nnowanen 2
29-30 3agauu, CBA3aHHbIE C YrIiaMu Y OKPYXKHOCTAMM 2
31-32 Yrrbl 1 pacCTOAHUS B NPOCTPAHCTBE 2
33-34 MHOrokoHpurypaumoHHasa nrnaHMMmeTpuyeckas 3agada 2
MNB: Bcepoccuinckasa akumnsa «Hac koga»
CrepeomeTpus (8 yacoB)
35-36 Mapannenenunep, Ky6 2
37-38 [Mpnama, nupamunga 2
39-40 KoHyc, umnuHap, wap 2
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41 -42 | CocTaBHblE MHOFOrpaHHMKM 2
YpaBHeHUA U HepaBeHcTBa (17 YacoB)
43 — 44 | KBagpaTHbIM TpexyneH, kKBagpaTuyHas pyHkuma. 'paduk kBagpaTtnyHon oyHKUMK, napa- 2
6ona, BepwunHa napabonbl, HanpasneHne BeTeen napadonbl. Popmyna AUCKPUMUHAHTA.
KopHu KBagpaTHOro ypaBHeHUs, pelleHne KBagpaTHbIX ypaBHeHUW. Teopema BueTta. Pasno-
XeHue KBagpaTHOro TpexyneHa Ha MHOXUTENN, BblAeneHne NofHoro KBagpara.
MNB: CosgaHne cTeHa-raseTbl No peLeHnto ypaBHeHUI, BCTpeYatowwmxes Ha EMD
45 - 46 | ApobHo-paumoHanbHble ypaBHEHMUS, pelleHns. Pacnagatowmecs ypasHeHma n ux O3. Cte- 2
neHb MHorouneHa. MHorouneH cteneHn n n ero KOpHU. PasnoxeHne MHOroyrieHa Ha MHOXMU-
TEnu.
47 - 48 MppauunoHanbHble ypaBHeHus, pewerHne, O3. 2
49 - 50 lMokasaTenbHble ypaBHeHUs, O[13, cBoncTBa nokasaTenbHOM (PyHKUUK. PelueHne nokasa- 2
TeJbHbIX YPaBHEHUN.
51-52 JTorapudmmyeckme ypaBHeHus, peleHune, csonctea, O3 2
53-54 Cuctembl ypaBHeHUI. PelueHne cuctembl ypaBHeHNn. MeToabl pelleHnsi CUCTEMbI ypaBHe- 2
HUW: MeTo, NOACTAHOBKM, SIMHENHbIe Npeobpa3oBaHUsS CUCTEMbI, METOL Pa3NoXeHUs Ha
MHOXMWUTENU U METO 3aMeHbl MEPEMEHHbIX.
55-56-57 | JluHenHble HepaBeHcTBa. PelleHne nnHenHbIX HepaBeHCTB. HepaBeHcTBa ¢ mogynamu. Me- 3
TOAbl peLleHNs HePaBEHCTB.
KBagpaTtHble HepaBeHCTBa. PelleHne kBagpaTHbIX HepaBeHCTB. KBagpaTHbIn Tpex4dneH. Ma-
pabona.
58-59 [pobHo-paumoHanbHble (paunoHarnbHble) HepaBeHCTBa. PelueHre paunoHanbHbIX Hepa- 2
BeHcTB. O[13 pauunoHanbHoro BoipaxeHunsa. Metoq nHtepeanoB. PelueHne HepaBeHCTBa Me-
TOAOM VHTEPBAaros.
MNB: besonacHocTb B ceTu «HTepHeT»
Jlorapudwmel (4 yaca)
60 Cowictea norapncgpmo. OCHOBHblE (hOpMYynbI. 1
61-62 MpeobpasoBaHne TPUTOHOMETPUYECKNX BblipaXKeHUI 2
63 Jlorapummyeckme ypaBHeHUSA 1
MNB: NHTennektyanbHasa urpa «4to? 'oe? Korga?»
BepositTHoCTb (3 4yaca)
64-65-66 \ [Mpymepbl UCNOSb30BaHNA BEPOATHOCTU U CTATUCTUKM MPU peLLeHnN 3a8aM. 3
TecTtupoBaHue (2 4yaca)
67-68 | MNpobHoe TecTupoBaHve ErD (6a3a) 2
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MpunoxeHne Kk paboden nporpamme Yy4ebHOro Kypca
«basoBble OCHOBbI MaTemMaTU4eCKUX 3HAHUA U YMEHUN»
ana cpepHero obuwero obpasoBaHus

KAJIEHOAPHO - TEMATUYECKOE NJIIAHUPOBAHUE

Ne HaTta Tema ypoka OnemeHTbl coaepXaHus ®opwmbl koHTponsa | lNMpumeva-
ypoka | Mnan | dakr HVe
NMpeo6pa3oBaHua (8 yacos)
1 CnoxeHune 1 BblumTaHne 0ObIKHOBEHHbIX HenumocTb uenbix yncen. MNMpoctele n coctas-
Apoberi ¢ pasHbIMM 3HaMeHaTENAMKN, YMHO- | Hble Yucna, pasnoXeHne HaTypanbHOro Yvcna
XeHue n genexHve opoben, BoO3BeAEHNE OPO- | HA MPOCTble MHOXUTENW. lMpuaHakn genumo-
Gen B CTeneHb. ctn. Teopema o0 geneHuun ¢ octatkom. BaanmHo
2 CnoxeHune 1 BblMMTaHne 00bIKHOBEHHbIX npocTtble 4ucna. Hambonbwnm obwun aenu- Hausmnoyanb-
ApoGei ¢ pasHbiMK 3HaMeHaTensaMmn, ymHo- | Tenb. HanmeHbluee obuiee kpatHoe. MpocTtble | Hasa. CamocTtos-
XeHune n geneHne gpoben, Bo3BeaeHNe Apo- | Yvcna. TenbHas pabota
Oeli B CTENEHD. Mpeobpa3oBaHnsi MppauMoHanbHbIX, MOKa3a-
3 dOpMyrbl COKPALLEHHOrO YMHOXEHUS: KBaf- | TEMbHbIX, MOrapugmMuyeckmx, TPUroHomeTpu-
paT CyMMbl, KBagpaT pa3HOCTW, Pa3HOCTb YECKUX BbIPAXKEHWI.
KBagpaToB, Kyb CymMMbl, Ky6 pasHoCcTH, CpaBHeHne gencTBUTENbHbIX YNCEn.
cymma KyboB, pa3HOCTb KyboB.
4 dopmynbl COKpaLLEHHOTO YMHOXEHWS: KBaa- TecTupoBaHue
paT CyMMbl, KBagpaT pa3HOCTW, Pa3HOCTb
KBagpaToB, Ky0 CyMMbl, Ky® pasHoCTH,
cymma KyboB, pasHOCTb KyboB.
5 ApudmeTnyecknin KBagpaTHbIN KOPEHD,
CBOWCTBA KOPHS, NONHbIN kBagpaT (Kyo
noJg, 3HakoM KOpPHS)
6 ApudmeTnyeckumn KBagpaTHbI KOPEHb, WHaoneuayans-
CBOWNCTBA KOpHS, NONHbIN kBagpat (Ky6 Hasi. CamocTosi-
MOA 3HaKOM KOPHS) TenbHas paboTa
7 ApudmMeTU4eckmn KBagpaTHbIA KOPEHb,

CBOWNCTBA KOPHS, NONHbIA kBagpart (Ky6 noa
3HAKOM KOPHS)




8 ApudmeTnyeckn KBagpaTHbIN KOPEHb, nB
CBOWCTBA KOPHS, NOMHbIN KBagpat (Kyd nog
3HaKOM KOPHS)
MNB: NHTennektyanbHasa urpa «4to? 'oe?
Korga?»
TekcToBble 3aaaym (8 yacoB)
9 MpocTenwmne TekcToBble 3aaayn. Beibop on- | MNpakTnko-opMeHTUpoBaHHble 3adayn. 3agayn | TecTupoBaHue
TMMasnbHOro BapuaHTta Ha NPOLEHTHI.
10 TekcToBble 3a4a4m Ha NPOLEHTLI, cnnaebl U | 3agayvm Ha ABwxKeHve. 3afa4dm Ha OBWKEHWE Mo
cMmecu peke. 3agaym Ha OBWDKEHME MO OKPYXXHOCTW. 3a-
11 TekcToBble 3aa4M Ha NPOLIEHTbI, CNMaBbl U | Aa4n Ha onpeaeneHne cpeaHen CKopocTn ABn-
cmecu XeHus. 3agayunm Ha coBMeCTHylo paboty. 3a-
12 TekcToBble 3a4a4n Ha ABWXKEHME 1 COBMECT- | Aayv Ha cMecu 1 cnnaBsbl. 3agayn Ha pasbas- uomBngyans-
Hyto paboTty nexwue. Has. CamocTos-
lNpocTenwne 3anadm ¢ pusndeckumm opmy- | tenbHasa paboTa
13 TekcToBble 3afaun Ha ABMXKEHME U cOBMECT- | J1amMn. 3apaun ¢ ¢M3VN€CKVIMU coAaepxaHnem,
Hyto paboTy CBOASLLMECS K PELUEHMIO NTMHENHbIX U KBagpaT-
14 TekcToBble 3agayun Ha paboty HbIX YPaBHEHWA 1 HEPABEHCTB.
15 TekcToBble 3aaa4n Ha paboTy HaxoxneHne HavMeHbLUero [oCTaToMHOTO U | TecTupoBaHue nB
MNB: Co3gaHue CTeHA-ra3eThbl N0 PELIEHMIO HanbonbLUero BO3MOXHOro KonnyecTtsa.
TEKCTOBLIX 3aay, BcTpevawwmxesa Ha EMN3
16 PeweHune 3aga4y Ha onTMmMmnaaymio
TpuroHomeTpus (10 yacos)
17 MpeobpasoBaHMs YNCNOBbLIX U OYKBEH- MpocTenwmne TPUrOHOMETPUYECKUE YypaBHE-
HbIX TPUIOHOMETPUYECKUX BblpaXXEeHUN. HUsA. MNprknagHble 3apayun, CBOASLUMECS K pe-
18 Mpeo6pa3oBaHNs YNCHOBBIX U BYKBEH- LIEHMIO l‘lpOCTGVlLIJI/IX TPUrOHOMETPUYECKIX
HbIX TPUrOHOMETPUUECKNX BbIPaXEHNI. YPaBHEHWUA N HEPABEHCTB. OQnaCTb 3HaYeHUN
19 Mpeobpa3oBaHst YUCTOBbIX U BYKBEH- ;,pWOHOMeTp”quK”X CPYHKUMA. . | Vnavenayans-
HbIX TPUFTOHOMETPUYECKNX BblpaXkeHUN. CUICHNS TPUrOHOMETPUHECKNX YPABHEHWN, |15 CamocTos-
HEPaBEHCTB 1 X CICTeM, copepxallmx nepe- | o' o pabora
20 lMpeobpasoBaHMs YNCNOBBIX U BYKBEH- MEHHYIO TIOR SHAKOM MOAYNA.
- PeweHne 6onee CrnoXHbIX TPUTOHOMETpUYe-
HBIX TOUTOHOMETPUHECKVX BLIPAXKEHUN. | ¢y ypaBHEHMI 1 UX CUCTEM, C MPUMEHEHUEM
21 MpeobpasoBaHMs YNCNOBBIX U BYKBEH- HecTaHAapTHbIX METOLOB.
HbIX TPUTOHOMETPUYECKUX BblpaXKEHUN.
22 MeToabl pelueHust TPUroHOMETPUYECKUX TectupoBaHue
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ypaBHeHUN Mcnonb3oBaHWe OCHOBHbLIX CBOWCTB TPUIOHO-
23 MeTopbl peLleHns TPUrOHOMETPUYECKUX | METPUYECKUX PyHKLIMIA B 3ajavax ¢ napameT-
ypaBHEHMM pamu. TpMFOHOM?TpMHeCKMG YpaBHEHUs1, CU-
24 MeToab! peLueHns TPUroHOMeTPUYECKNX CTEMbI ypaBHEHUN, COAEPpXalLne napamerp.
ypaBHEHUI
25 MeToab! peLueHns TPUroHOMETPUYECKNX WHaveugyans-
ypaBHeHWI Has. CamocTos-
TenbHas pabota
26 MeToab! peLueHns TPUroHOMETPUYECKNX
ypaBHEHUI
MnaHnmeTpun (8 yacos)
27 BbluncneHne anvH 1 nnowagen MHoroyronbsHukn. OKpYKHOCTb. YTrbl B OKPYX-
28 BbluncneHue ONVH U nnou_lap'ef/] HOCTW. BnncaHHast U onucaHHas OKPYXXHOCTW.
29 3aaum, CBA3aHHbIE C Yrnamm n OKpYk- Mnowaam nnockmx duryp. NpasuneHsle MHOTO- [ Tectyuposatie
HOCTAMM YFONbHUKN.
30 3a/1aum, CB3aHHDBIE C YINaMin 1 OKDYK- Bektopbl. CkansipHoe npousBedeHne BeKTO-
' poB. MeToa koopavHaTt. [MnaHumeTpuyeckune
HOCTAMM 3a4a4u NOBbILLIEHHOMN CITOXHOCTU
31 YInbl 1 pacCToAHUS B MPOCTPAHCTBE
32 Yrnbl N pacCTOAHNA B NPOCTPAHCTBE
33 MHorokoHd U rypaunoHHasa nnaHnmeTpuye- WHausngyanbs-
ckas 3afjava Hasi. CamocTos-
TenbHas pabota
34 MHorokoHdurypaunoHHasa nnaHnmMeTpuye- nB
ckas 3afjava
MNMB: Bcepoccunckas akuma «4Hac koga»
CrepeomeTpus (8 yacos)
35 Mapannenenunes, Ky6 MpsiMble M NNOCKOCTU B MpPOCTpaHCTBe. Yron
36 Mapannenenuneg, Ky6 Mexay CKpelumBarwmMmca npamMbiMy.  Yron
37 Mpu3ma, nupammaa Mexay MpsAMON W MAOCKOCTbI, Yron mexay
38 NnockocTaMn. PacctosiHme B NPOCTPaHCTBE. Whaveuayans-
Mpuama, nupamuaa MHororpaHHukn 1 ux ceornctea. lNnowaan no- | Hag. CamocTos-
BEPXHOCTM M ob6bembl Ten. CooTHOLWEHWEe | TenbHas paboTa
39 KoHyc, umnunap, wap mMexay obbeMamu NogobHbIX Ten.
40 KoHyc, umnuugp, wap
41 CocTaBHble MHOrOrpaHHuKM TecTupoBaHue
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CocTaBHble MHOrorpaHH1Kun

Bektopbl. CkansipHoe npousBedeHue, Yron
Mexay BekTopamu. MeToa koopauHaT B Mpo-
CTpaHCTBe

YpaBHeHuA 1 HepaBeHcTBa (17 yacoB)

43

KBagpaTHbI TpexyneH, kBagpaTuyHas
doyHKums. ['padmk kBagpaTUHHON OYHKLUWMK,
napabona, BepwunHa napabonbl, HaNpaBne-
Hue BeTBeln napabonbl. Popmyna Anckpu-
MUHaHTa. KOpHU KBagpaTHOro ypaBHeHus,
pelleHne KBagpaTHbIX ypaBHEHUN. Teo-
pema BueTta. PasnoxeHue ksagpaTHOro
TpexyneHa Ha MHOXUTENW, BblaeneHne
NOSHOro KBagpara.

44

KBagpaTHbIN TpexyneH, kBagpaTndHas
dyHKUmMS. [Tpaduk KBagpaTUYHON OyHKLUMK,
napabona, BepwnHa napabonbl, HaNpaBne-
Hue BeTBern napabonbl. Popmyna guckpu-
MUHaHTa. KOpHKU KBagpaTHOro ypaBHeHMS,
pelleHne KBagpaTHbIX ypaBHEHUIA. Teo-
pema Bueta. PasnoxeHune ksagpaTHOro
TpexyneHa Ha MHOXUTENW, BblaeneHne
NMONIHOro KBagpara.

MNMB: Co3naHune cTeHa-raseThbl N0 peLleHunto
ypaBHEeHW, BCTpeyvarowmxces Ha EM3

45

[ApobHOo-paunoHanbHble ypaBHEHWS, peLle-
HUsi. Pacnagarowmecs ypaBHEHNS U UX
0O[3. CteneHb MHoro4neHa. MHoro4nex
CTeneHn n n ero KopHu. PasnoxeHne MHo-
roysieHa Ha MHOXUTENMW.

46

[ po6HO-paLmoHarnbHble ypaBHEHMS, peLue-
HUs. Pacnagarowmecs ypaBHEHNS U UX
0[13. CteneHb MHoro4vneHa. MHoro4neH
CTeneHun n n ero KopHW. PasnoxeHne MHo-
roysieHa Ha MHOXUTENW.

47

NppauunoHanbHble ypaBHEHUS, peLleHne,
0ons.

48

NppaumroHarbHble ypaBHEHNS, peLLeHwe,
ofAs.

YpaBHeHUs B LieNbIX Yncnax.

PaBHOCUITBHOCTb YpaBHEHNIN. YpaBHEHUS Buaa
P(x)*Q(x)=0. YpaBHeHusa suga P( x)/ Q( x)=0.
YpaBHeHUs, codepxalwime MnepeMeHHyo Mnoj
3HakoM moayns. HectaHgapTHble npuembl pe-
LWeHns ypaBHeHUW. Wcnonb3oBaHWe CBOWCTB
dYHKUMIA ONA pelleHust ypaBHeHun. Pasnnu-
Hble MeToAbl PeLleHNsa CUCTEM ypPaBHEHUI.
Onpepgenenne napameTpa. PelweHne ypaBHe-
HURN, cogepxalwmx napameTpbl. PelieHve cu-
CTEM YpaBHEHUN C NapaMeTpamu.

uomBngyans-
Hasa. CamocTtos-
TenbHas pabota

nBe

Hausmnayanes-
Has. CamocTtos-
TenbHas pabota
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49 MokasaTtenbHble ypaBHeHus, O3, ceon- TectnpoBaHue
CTBa nokasatenbHon yHKumn. PelleHne
nokasaTtenbHbIX YPaBHEHUI.

50 lMokasaTtenbHble ypaBHeHus, O[3, ceBou-

CTBa nokasatenbHon yHKumn. PelleHne
nokasaTtenbHbIX YpaBHEHUN.

51 NorapudMmUYecke ypaBHEHNS, peLLeHE, Jlorapndomunyeckne ypasHeHus. [Npeobpasosa-
ceowmcTea, O3. HUSA NorapumMmnyecknx ypasHeHnn. Metoabl

52 TorapudMmuyeckie ypaBHeHWs, peLueHme, peLlleHnsa norapnmuyecknx ypasHeHun. 3a-
coicTea, O[13. MeHa NnepeMeHHbIX B ypaBHeHusIX. Jlorapud-

53 CucTeMbl ypaBHeHMIN. PellieHne cructembl MMpoBaHve. MeToa noTeHUMpoBaHNs. OYHKUA- [ |4, nieunvans-
ypaBHEHUN. MeTofbl PeLLeHNs CUCTEMBI OHarbHO- rpacudeckuin MeToa. OTOop KOPHEN. | Has. CamocTos-
ypaBHEHUWI: MeTO, NOACTaHOBKN, SIMHEN- Jlorapmndmuyeckmne ypaBHEHNS B KOHTPOSTbHO- TenbHasi paboTta
Hble Npeobpa3oBaHns CUCTEMbI, METO n3mepuTenbHbiXx MaTepuanax Ero.
pas3noXeHns Ha MHOXWUTENU 1 MeTop, 3a-

MEHbI NePEMEHHbIX.

54 Cuctembl ypaBHeHuUI. PelueHne cnctemsl
ypaBHeHun. MeToabl peLLEHNSA CUCTEMBI
ypaBHEHMWI: MeTO NOLACTaHOBKU, INHEN-

Hble Npeobpa3oBaHns CUCTEMbI, METOS,
pasnoXeHns Ha MHOXUTENN U METOA 3a-
MEHbI NepeMEHHbIX.

55 JInHenHble HepaBeHcTBaA. PelleHne nuHen- [lokasaTenbCTBO HEPABEHCTB TecTupoBaHue
HbIX HepaBeHCTB. HepaBeHcTBa ¢ Moay- PaanunyHble MeToabl pelleHns HepaBeHCTB
namn. MeToabl pelleHns HEpaBEHCTB. Anroput™m peLleHuns HepaBeHCTB C NEPEMEHHON
KBagpaTtHble HepaBeHCTBa. PelueHne kBag- | Noa 3HaKoM MoAyns.
paTHbIX HepaBeHCTB. KBagpaTHbIN Tpex- PaanunyHble mMeToabl pelleHns CUCTeEM Hepa-
yneH. Napabona. BeHCTB. CuMCTEMbl HEpaBEHCTB coaepXalimx

56 JInHenHble HepaBeHcTBaA. PelleHne nuHen- nepemMeHHyo nog 3Hakom Moayns.

HbIX HEpaBeHCTB. HepaBeHcTBa ¢ Moay- O606LLEeHHbIN METOL MHTEPBANOB Mpu peLle-
namu. MeTtogbl pelleHns HepaBeHCTB. HUW HEPABEHCTB.
KBagpaTHble HepaBeHcTBa. PelueHune kBaa-
paTHbIX HepaBeHCTB. KBagpaTHbIN Tpex-
yneH. Napabona.
57 JInHenHble HepaBeHcTBa. Pellenne nuHen- WHauengyanb-

HbIX HepaBeHCTB. HepaBeHcTBa ¢ Moay-
namn. MeToapl pelleHnss HepaBEHCTB.
KBagpaTHble HepaBeHCTBa. PelueHune kBaa-
paTHbIX HepaBeHCTB. KBagpaTHbIN Tpex-
uneH. Napabona.

Has. CamocTosi-
TenbHas pabota
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[po6HOo-paunoHanbHble (paumoHarnbHble)
HepaBeHcTBa. PelleHne paunoHanbHbIX He-
paBeHcTB. O[3 paunoHanbHOro Bblpaxe-
Hua. MeToa uHTepBanoB. PelueHne Hepa-
BEHCTBa METOJ0M UHTEPBAasIOB.

59 [po6HOo-paunoHanbHble (paunoHarnbHble) nB
HepaBeHcTBa. PewleHne paunoHanbHbIX He-
paBeHcTB. O[3 paunoHanbHOro Bblpaxe-
Husa. MeToq nHTepBanos. PelueHne Hepa-
BEHCTBa METOA0M UHTEPBAsIOB.
MNB: besonacHocTb B ceTn «HTepHeT»
INorapudwmebl (4 yaca)
60 CeowicTtBa norapndmor. OcHoBHbIe dop- TpuroHomeTpuyeckme ypaBHeHUsl. OCHOBHbIE
MYIbl. TpUroHoMmeTpuyeckne dopmynbl. Metogbl pe-
61 Mpeobpa3zoBaHue TPUrOHOMETPUYECKUX Bbl- | LUEHUSA TPUrOHOMETPUYECKUX ypaBHeHWUn. Pas- Hausmnoyanb-
pakeHUn NOXEHNEe Ha MHOXUTENW. TpuroHomeTpude- | Had. CamocTos-
Ckune ypaBHeHus, nccnegosarnve Of3. Nepuop | TenbHas paboTta
62 MNpeobpasoBaHne TPUroHOMETPUYECKMX Bbl- | TPUrOHOMETpUYECKoro ypasHeHus. ObbeanHe-
pakeHni HUEe cepuuM peLleHUn TPUTOHOMETPUYECKOTO
YpaBHEHWs, pauuoHanbHasa 3anucb OTBeTa.
TpuroHoMeTpuyeckme ypaBHEHMA B KOH-
TPONbHO-U3MEpUTENbHbLIX MaTepuanax ElM9
63 Jlorapndpmuyeckne ypasHeHNs JTorapndmunyeckne ypasHehus. Npeobpasosa- nB
MNB: NHTennektyaneHasa urpa «4to? 'oe? HUA norapuMmnyeckmx ypasHeHun. MeTtoabl
Korga?» peweHnsa norapuMmMyYeckmx ypaBHeHun. 3a-
MeHa nepeMeHHbIX B ypaBHeHuUsAX. Jlorapudmu-
poBaHue. MeTtog noTeHumpoBaHus. PyHKUMO-
HanbHO- rpadudecknin metoq. OTOOP KOPHEN.
INorapudpmmnyeckne ypaBHEHUS B KOHTPOSbHO-
NM3MepuTENbHbIX MaTtepmnanax ENM3.
BeposaTHocTb (3 yaca)
64 Mpumepbl ncnonb3oBaHus BepoAaTHoCcTU U | KomGuHaTopuka. [loodepegHbin 1 ogHOBpe-
CTaTUCTUKN NPU peLLIeHnn 3adaq. MEHHbIA BblIOOp. PasmelleHnss ¢ NOBTOPEHU-
65 Mpumepbl UCNONMb30BaHUS BEPOSTHOCTU U | IMW, cOoYeTaHus C noBTopeHuamW. [epecta- | UHausBuayanb-

CTaTUCTUKKN NpU peLleHnn 3agau.

HOBKMW.

Has. CamocTos-
TenbHas pabota
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MpvMepbl  UCMONBb30OBaHUST BEPOATHOCTU WU
CTaTUCTUKN NPY peLleHnn 3aau.

BeposaTHocTb. HacToTa cobbITusi, BEPOATHOCTb.
PaBHOBO3MOXHbIE COBbITUA MU MOACYET UX Be-
posATHOCTU. 'eomeTpudeckas BepoATHOCTb. Be-
POSATHOCTM COObITUI. YCNoBHas BEPOSITHOCTb.
HesaBuncnmocTb cobbiTuin. BeposaTHOCTL Npons-
BeAEeHMs He3aBUCUMbIX cobbiTnin. Popmyna
BepHynnu. PeweHne 3agav.

Cratuctuyeckne pAadHble. [lpegctaBneHve
AaHHbIX B BUAe Tabnuu, guarpamm, rpadoukos.
lMoHATME O CTAaTUCTUYECKOM BbIBOAE Ha OCHOBE
Bbl6OpKN. [oHATME M NpUMeEpPbI CNyYanHbIX CO-
ObITUN.

TecTtupoBaHue (2 yaca)

67

Mpo6Hoe TecTnpoBaHne EID (6asa)

68

Mpo6Hoe TecTnpoBaHne EID (6a3a)

TecTtupoBaHue

TecTtupoBaHue




