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1. TIOACHUTEJIbHASA 3AIINCKA

Pabouas mporpaMma cocTaB/ieHa Ha OCHOBe QefiepaibHOM paboueid MporpaMMel 110 MaTeMaTHKe,
yTBep)K/IeHHOM TipuKa3oM MuHuncTepcTBa npocBeljenns: P® ot 31.05.2021 Ne287 «O6 yTBep)KAeHUA
¢benepanbHOro 06pa3oBaTeIHLHOTO CTaHAAPTAa OCHOBHOTO 0011iero obpa3oBaHUs» (3apervucTpUpoBaH
05.07.2021 Ne64101, Pabouast mporpamma, fanee [IporpamMma, coctaBieHa Ha OCHOBe (hezepaabHOM
pabouell TIporpaMMbl 0 MaTeMaTHKe, YTBep)XX/IeHHOW MPHUKa3oM MUHUCTepCTBa TpocBereHuss P ot
18.05.2023 Ne370 «O06 yTBepxxeHNU (hefiepabHON 00pa30BaTe/TbHOM POrPaMMbl OCHOBHOT'O 00IIIeT0o
obpa3oBaHus» (3apeructpupoBaHo B MuHtocte Poccun 12.07.2023 Ne74223), mporpaMMbI 110 MaTeMaTHKE
anst 5-9 knaccoB (aBTopel A.I'. Mep3nsik, B.B. TTononckuit, M.C. fAxkup, E.B.byiiko u g/ 5-11 knaccel. — M.
Benrana- I'pad, 2020).

B Tlporpamme peanu3yroTcs CIeAyroIye He/ i 00yJeHus :

1) B HarpaB/IeHWY JTMUHOCTHOT'O Pa3BUTHUS:

* pPa3BUTHE JIOTMUECKOTO W KDPUTUYECKOTO MBIIIEHUs], KYJIbTypbl PeUM, CIOCOOHOCTH K YMCTBEHHOMY
5KCIIePUMEHTY;

* hopMupoBaHMe Yy yuallluXCs WHTe/UIeKTyaJbHONH UeCTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
TIPeO0/I0JIEHUI0 MBIC/IUTE/IbHBIX CTEPeOTHUIIOB, BBITEKAIOIIUX U3 00bIZIEHHOTO OTIbITa;

* BOCITUTaHUe KauyeCTB JTMYHOCTH, obecreurBaroliyX COLMaabHyI0 MOOMIBHOCTb, CIIOCOOHOCTh PUHUMATD
CaMOCTOSITe/IbHbIE pellleHuUs];

* (hopMMpOBaHMe KauecTB MbILUIEHNs], He0OXOAUMBIX /Il aZiarTallid B COBPeMEeHHOM HMH(OPMaliOHHOM
ob1riecTre;

* pa3BUTHe MHTepeca K MaTeMaTHyeCKOMY TBOPUECTBY M MaTeMaTHUeCKUX CII0OCOOHOCTel;

2) B MeTanpeZiIMeTHOM HarlpaB/IeHUU:

* (hopMMpOBaHMe TIPe/CTaB/leHU O MaTeMaTHKe KaK 4acTy 00IeyesoBeueckoil KyJabTypbl, O 3HAYMMOCTH
MaTeMaTHKU B Pa3BUTHH LIUBUIM3ALIMHN M COBPEMEHHOT0 0011[eCTBa;

* pa3BUTHe Mpe/ICTaB/lIeHUI O MaTeMaTHKe KakK (pOpMe OMMCaHUsl ¥ MeTOoJe IMO3HaHUsS [elCTBUTE/IbHOCTH,
CO3JjaHKe YCJIOBUH 151 IPHOOpeTeH s TTepBOHAYAILHOTO OMbITa MAaTeMAaTHYeCKOr0 MOZeTMPOBaHMS;

* (hopmupoBaHUe OOIIMX CrOCOOOB WHTE/IEKTYa/lbHOM [1esiTe/TbHOCTH, XapaKTepHbIX AJISi MaTeMaTHUKH |
SIBJISIFOLL[UXCSI OCHOBOW I103HaBaTeMbHOW KY/IbTYPbl, 3HAUMMOW [IIs1 pa3/iduHbIX Cdep ues0BeuecKout
JlesiTeIbHOCTY;

3) B IpejMeTHOM HarpaB/IeHUU:

* OBJ/Ia/IeHMe MaTeMaTHUeCKUMH 3HaHUSMHU U YMEHUsIMU, HeOOXOJAWMBIMU [jisl TIPOZIOJDKEeHUs] 00ydyeHus: B
cTapiiell IIKOJe WIM WHBIX 0011e00pa30BaTeNbHBIX YUPEKIAEHUSIX, W3y4YeHUs] CMEXHBIX AWCLUIUIVH,
TIpUMeHeHHs B ITIOBCeIHEBHOM JKU3HY;

* co3faHue (QyHJaMeHTa /s MaTeMaTUYecKoro pas3BUTHs, (OPMHUPOBaHUsS MeXaHHW3MOB MBbIIIEHUS,
XapaKTepHbIX [/l MaTeMaTU4YeCKou JiesiTe/IbHOCTH.

Kypc MaTtematuku (anrebpbl, TeomeTpun) 7-9 siByisieTcss 6a30BBIM /i1 MaTeMaTHUecKoro obpa3oBaHUsl U
Pa3BUTHS IIKOJIbHUKOB.

B pamkax [IporpamMmel periaroTcs 3afauH:

o NpUOOpPEeCTH MaTeMaTHUeCKKUe 3HAHUSI U YMEHUST;
o OBJIaZieTh 0000IIEHHBIMU CITIOCO0aMH MBIC/TUTE/TbHOM, TBOPUECKOU JesiTe/IbHOCTH;
(] OCBOMTb  KOMIeTeHIIMU  (y4eOHO-TI03HaBaTe/NbHYI0, KOMMYHMKATHBHYHO,  ped/eKCHBHYIO,

JINYHOCTHOI'O CaMOpa3BUTHA, I/IHCl)OpMaL[I/IOHHO-TEXHOJ’IOFI/I‘—IECKY}O, LHEHHOCTHO-CMBIC/IOBYIO.



Mecto yueOHOro npegMeTa, Kypca B y4eOHOM IJIaHe

B ®enepanbHOM 0a3ucHOM yueGHOM IylaHe mpeaMeT «MaTeMaTHKa» OTHEeCEH K 0Opa3oBaTebHOM
obmactu «MateMaTKa ¥ MH(OpMaTHKa» U BKIFOYaeT B cebs n3yueHue TPEX AUCLUIUIMH «Anrebpa» (3,5/4
yaca B HeZienro), «['eomeTpusi» (2 yaca B Hefle/t0) U «BeposITHOCTb U CTaTUCTHKAY.

[Iporpamma mpesycMaTprBaeT U3yueHUs anreOpsl:

B 7, 8 n 9 knaccax (34 Hefenu), B 7 Knacce 4 yaca B Hefle/it0 B 8 Knacce 4 yaca B HeJle/it0 U 9
KJjlaccax mno 3,5 yaca B HeJleJit0, BCero Ha usyueHue Kypca orBogautcs 391 yac.

[To reometpuu: B 7, 8 1 9 knaccax (34 Hefenu) Mo 2 yaca B HeJle/lt0, BCEro Ha M3yuyeHue Kypca
otBoAuTCA 204 yaca

[To [Iporpamme 1ipeslyCMOTpPEHO:

B 7 K/lacCcax TeMaTHueCKUX KOHTPOJBbHBIX PaboT o anrebpe — 7, 1o reoMeTpu - 4;

B 8 K/1accax: TeMaTHUeCKUX KOHTPOJIBHBIX paboT mo anrebpe — 6+3, 1o reomeTpu — 6;

B 9 K/laccax: TeMaTMUeCKMX KOHTPOJIbHBIX paboT 1o anredpe — 5+1, o reometpuu — 6.

TecThbl, caMoCTOsAITe/TbHBIE PabOTHI MPOBOJATCS B paMKax OCYIIIeCTB/IEHUSI IOYPOUYHOTO KOHTPOJIS TI0
Mepe TPOXOX/eHUs OTZe/bHbIX BOMPOCOB yueOHOW TeMbl U TO3BOJSIOT (PUKCUPOBATh CTeleHb YCBOEHHs
MaTepurasa BO BpeMsi ero U3yueHwusl.

Metoauueckass uWzes COCTOMT B TOM, UTO IIpejjaraeMblii KypC TI03BoJisieT 00ecrieunThb
¢dopMrpoBaHre, Kak IpeJMeTHbIX yMeHWH, TaKk U YyHHBepCa/JbHbIX YyuyeOHbIX AeWCTBUM LIKOJbHUKOB U
Croco6CTBYeT AOCTYKeHHI0 orpefenéHHbIXx Bo PI'OC NHMYHOCTHBIX Ppe3y/bTaToB, KOTOpPbIE TO3BOJIST
y4all¥Mcsl [IPUMeHSATh TI0/TyYeHHble 3HaHUS U YMeHUs /15 pelleHNst )KM3HEeHHBIX 3a/1ay.

Peanu3aiiysi BHyTPUIIDeMETHbBIX CBsi3ell B JleATeIbHOCTH YUWUTe/si COCTOUT B OTOOpe MaTepuarna,
MeTO/|0B U TIpUeMOB 00yu4eHUsi, HarpaB/eHHbIX Ha HauboJsiee yCIIelIHOe yCBOeHWe MaTepHrasa. Peanvsarys
BHYTPUIIPeIMETHBIX CBsi3ell C TO3WIMM YYeHHKAa COCTOMT B €ro CaMOCTOSATe/JbHON paboTe IO yCBOEHHIO
CBsi3el MeXK/ly U3yueHHbIMU YacTsIMU MaTepHara, o 00600IeHH0 U CUCTeMaTU3al[iy 3HaHUH.

ITporpamma paccuutana Ha 34 Hegienb B 7,8,9 Knaccax.

IOna obecnieuenust peanusaiuu TpeboBanuii ®T'OC — 2021 ocHoBHOro o6Iero obpa3oBaHus
yuamuMucs 7-9 KaaccoB, OB/aJieHWe TIPOTPaMMOM ydeOHOro Kypca «BeposiTHOCTh M CTaTUCTHKa»
PEKOMEH/IyeTCsl OpraHU30BaTh B PaMKax yueOHOTro Kypca «Amrebpa», /st 3TOro HeoOX0AuMo Z00aBUTH B
Hero BepOSITHOCTHO-CTaTUCTHUeCKOe COZiepyKaHve, KOTOpoe IMpejyCMOTPeHO MPOrpaMMoOil K M3yueHHIO B
HaCTOSIINI ¥ TIPeAIIEeCTBYIOIINE TObl 00yUeHMsI.

Vi3meHeHwsl, BHeCEHHbIe B pabouyto porpammy.

Ha ocHoBaHuMM peKOMeHJAlMii B Kypc «Anarebpa» Obuto [06aB/ieHO BEepOSITHOCTHO -
CTaTUCTHUYECKOe COZlepyKaHue:

B 7 Kj1acce 29 yacos, B 8 kysiacce 15 yacos 1 B 9 kiacce 17 yacoB € y4éTOM TOTr'0, UTO

B 5-6 K/accax ObLIM U3yUYeHbl TEMBI:

« OneMeHTbI CTaTUCTHUKHU, BepPOSITHOCTH. KoMOMHATOpHbIE 3a/1aun»;

«ITpexcTaBieHre JaHHBIX B BU/le TabJIHLI, KDYTOBLIX M CTOJIOUATHLIX JUarpamMmm, Tpa(rKoB»;

«Cpepnnee apupmeTtnueckoe. CpejHee 3HaUeHVE BeTUUMHbBI»;

«CnyuaiiHoe cob6biTHe. [JocTOBepHOe UM HEBO3MOXKHOe COObITHs. BeposiTHOCTb CilyuaitHOro
cobbiTus. PerlieHne KOMOMHATOPHBIX 3a/jau»;

B 8 kiacce «MHOXecTBO U ero sjeMeHTbl. IlogMHOXecTBO. Omnepalyy Hafi MHOXXeCTBaMH.

YucnoBele MHOXKeCTBa»,



B 9 kmacce «OCHOBHbIe TIpaBH/Ia KOMOMHATOPUKU. YacToTa U BepOATHOCTb CTYYaliHOTO COOBITHS.

Knaccuueckoe oripefie/;ieHNe BEPOATHOCTH. HauanbHbie CBeJleHUA O CTAaTHCTHKE».

MaTemaTtuke. ABTopel: Mep3nsk A.I'., TTononckuii B.b., fxup M.C.).
[nis peamusaluvl TIpOrpaMMbl  yueOHOro Kypca «BeposiTHOCTL M CTAaTHCTHUKa» B T€PEeXOHbBIN
Nepuoy, TPOU3OLIO YIVIOTHEHVe MaTeprarna U COKpAalleHO KOJMYeCTBO YacOB Ha U3yuyeHue C/IeZYIOLUX

naparpagos:

(JIuaus YMK o

B 7 kjacce: JIMHellHOe ypaBHeHMe C OJHOM IepeMeHHOM, PellleHue 3a/au C TOMOLLBIO ypaBHEHUH,
CBOICTBa CTereHW C HaTypajbHbIM TOKa3aTeseM, OAHOUeHbl, YMHOXKEHHEe OJHOU/eHAa Ha MHOTOUJIEH,
YMHOXXeHHe MHOTOUY/IeHa Ha MHOrowieH, Pa3/io)keHre MHOTOUJIEHOB Ha MHOKUTeTH. BeiHeceHue o01iero

MHO>XUTEIA 34 CKO6KI/I, Pa3noxeHrne MHOIOU/IEHOB Ha MHOXXUTEJIU. METO,E[ I'PYTIITMPOBKH, Pa3HocTb

KBQ/[paTOB [ByX BbIpakeHWH, KBajpaT CyMMblI M KBaJ[paT Pa3HOCTU ABYX BbIpaKeHWH, [Ipeobpa3oBaHue
MHOTOWIEHa B KBaJpaT CyMMbl W/IH pPa3HOCTH [BYX BbIpakeHuid, CymMMa M pa3HOCTb KyOOB [JBYX
BbIpaXeHUH, [IpuMeHeHHe pa3/IMUHBIX CIIOCOOO0B pa3/IKeHUs] MHOTOWIeHa Ha MHOXUTeH, CBSI3U MEXIY

BennurHaMu. OyHKIWsA, Criocobwl 3aganus GyHKmM, ['paduk QyHKImY, JIvHeliHas GYyHKIUS, eé rpaduKu
CBOUCTBa, JIMHeiHOe ypaBHeHHe C [ByMsl IepeMeHHbIMH M ero rpa¢uk, CucteMbl ypaBHEHUUN C JBYMsI

rnepeMeHHbIMH.

I'paduueckuii MeTof pelleHUsi CHUCTEMbI

JBYX JIMHEMHBbIX ypaBHEHUW C [IByMsi

rnepeMeHHbIMH, Pemienne cucteM JIMHEHHBIX ypaBHEHI/Iﬁ METO/ZIOM TII0[CTaHOBKHU, Pemienve cucrem

JIMHEMHBbIX ypaBHEHWH METO/IOM CJI0)KeHUsl, PellieHue 3a7jau ¢ MOMOILBIO CUCTeM JIMHEeHHBIX YpaBHEHUM;
B 9 KJ1acce: yIuIOTHEeHHe 3a CUET UTOTOBOTO TIOBTOPeHUs Kypca anrebpsl 9 Kraca.
Pabouasi mporpaMma OpUeHTHPOBaHa Ha MCIoMb3oBaHue Y MK:

npeamMeT

rporpamMma

YMK

Anrebpa

miporpammbl: 5-11 knaccel/ / A.I'. Mep3nisik, B.B. ITononckuii, M.C.

SIkup, E.B.By1ko u ip . — M.: Benrana- I'pad, 2020

Anrebpa: 7 knacc: / A.I'. Mep3nsik, B.B. TTonoxckuit, M.C. SIkup. — M.: Benrana-I'pad, 2020.

Anre6pa: 7 K1acc: Ju/jakTHyecKre Marepuasbl: U/IaKTHYeCKHe MaTeprasbl: C6OPHHK 3a/1a4 U KOHTPOJIbHbIX paﬁo‘r/

A.T. Mep3ssik, B.B. ITonoxckuii, M.C. SIkup. — M.: Benrana-T'pad, 2020.

Anrebpa: 8 knacc: / A.I'. Mepassik, B.B. ITonoxckuid, M.C. SIkup. — M.: Bentana-TI'pad, 2020.

Anrebpa: 8 knacc: AWJaKTHYeCKHe Marepuaibl: COOPHMK 3aau M KOHTPO/JBHBIX pabor/ A.I. Mep3nsk,

ITonoHckuid, M.C. SIkup. — M.: Benrana-I'pad, 2020.

Anre6bpa: 9 knacc: / A.I'. Mep3ssik, B.B. IToonckuid, M.C. SIkup. — M.: Bentana-I'pad, 2020.

Anrebpa: 9 Kjacc: AWJAKTHUeCKMe MaTepuasbl: COOPHHMK 3afad M KOHTPOJbHBIX pabor/ A.I'. Mep3sik,

TMononckwuit, M.C. SIkup. — M.: Benrana-T'pagd, 2020.

B.b.

B.b.

Teometpust

niporpammbl: 5-11 knaccel/ / A.I'. Mep3nsk, B.B. ITononckuii, M.C.

SIkup, E.B.By1ko u ip. — M.: Benrana- I'pad, 2020

T'eomerpus: 7 knacc / A.I.Mep3nsk, B.B. ITononckuit, M.C. SIkup. M.: Benrana-I'pad, 2020

TeomeTpusi:7 KJacc: /W/JAKTHYECKHe MaTepuasibl: COOPHHK 3aJady M KOHTPO/IbHBIX pabor/ A.I. Mep3isik,

TTonoxckuid, M.C. SIkup. — M.: Bentana—I'pad, 2020

Teomerpust: 8 knacc / A.I.Mep3nsik, B.B. ITononckuii, M.C. SIkup. M.: Benrana-I'pad, 2020

TeomeTpus:8 Kiacc: AuJaKTHUeCKWe MaTepuasbl: COOPHHMK 3afauy M KOHTPO/IbHBIX pabot/ A.I. Mep3nsk,

TMononckwuit, M.C. Ikup. — M.: Benrana-TI'pag, 2020.

Teometpust: 9 knacc / A.I.Mep3nsik, B.B. ITononckuit, M.C. SIkup. M.: Benrana-I'pad, 2020

Teomerpusi: 9 Kiacc: AWJaKTHUeCKHe MaTepuasbl: COOPHUK 3a/jau U KOHTPOJbHBIX pabor/ A.I. Mep3sik,

Tlonouckuid, M.C. SIkup. — M.: Bentana—I'pac, 2020.

B.B.

B.B.

B.b.

BepoATHOCTb 1 CTaTHUCTHKA

Maremarika. BeposiTHOCTB 1 CTaTHCTHKA: 7-9-€ K/TacChl : 6a30BbIi ypOBeHb: yueGHUK B /IBYX YacTax, 7-9 Knacchl/

Beicorickuii W.P., fImenko 1.B., noj peakupeii menko W.B., AKioHepHoe 0611ecTBO «M37aTe1bcTBO

«ITpocseljenne», 2023

CpoK peanu3ariuy IaHHOW paboueii TpOrpaMMbl COCTaB/IsIET TP TO/Ia.
KoHTposibHBIe paboThl B3SITHI U3 yueOHBIX TIOCOOUH: JuIaKTHUeCKre MaTepuasbl: COOPHUK 3a/1ad U
KOHTPOJIbHBIX paboT/ A.I'. Mep3nsik, B.B. ITononckuii, M.C. fkup. — M.: Berrana—I'pacd, 2022.

,Z[aHHBIe rocobus coZepKaT TeMdTHYeCKHE KOHTPOJIbHbIE pa6OTLI, CaMOCTOsATe/IbHbIe pa6OTbI,

MaTeMaTH4YeCKHe [OUKTdHTEBI. TemaTuka u CoJepXaHre KOHTPOJIBHBIX pa60T OXBATBIBAKOT Tp66OBaHI/IH

IIporpammsl 7,8,9 K/1accos.




Co021aCHO U3MEHeHUsIM, 6HeCeHHbIM 8 (bedepanbHblli 20CyO0apcmeeHHbIll  0O6pazosamenbHbiil
cmaHoapm OCHOB8HO20 o0bwe2o0 00pazoeaHusi, memamuueckoe nNAAHUPOBAHUe pabouell NpPopammbl
paspabomato c yuemom IIpoepammbl eocnumanusi u pazeumusi MAOY «COIII Nel ¢ YUOIT»».

All/TAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O IIPEJMETA
«MATEMATHUKA» (B PAMKAX TPEX YUEBHBIX KYPCOB: «AJITEBPA», «'EOMETPHSI»,
«BEPOAATHOCTDB U CTATUCTHUKA») HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJ/IbTATbHI

JIMYHOCTHBIE pe3y/IbTaThbl OCBOEHUS MPOrpaMMbl YueOHOTro Kypca « Anrebpa» XapaKTepu3yoTCs:

1) maTpuoTHYeCcKoe BOCIIUTaHHE:

NpOsIB/IeHWEM WHTepeca K TPOLUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHWKH, LI€HHOCTHBIM
OTHOIIIEHWEM K [OCTH)KEHUSM POCCHMCKAX MaTeMaTHKOB W POCCHMCKOM MaTeMaTHUeCKOW IIKOJIbI, K
HCII0JIb30BAHUIO 3THX [JOCTVKEHUH B PYTMX HayKax Y MPUKJIAHBIX cepax;

2) rpa)k/JaHCKoOe U iyXOBHO-HPaBCTBEHHOE BOCIIUTAaHHE:

TOTOBHOCTBIO K BBITOJIHEHUIO 00513aHHOCTeN rpakAaHrHa U peanu3alldy ero TpaB, MpejCcTaB/ieHreM
0 MaTeMaTh4YeCKUX OCHOBaX (DyHKIIMOHUPOBAHHS PA3/IMUHbIX CTPYKTYD, SIBJIEHUM, MTPOLelyp I'PaXkJaHCKOTO
obiriecTBa (HarprMep, BLIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIAEHUIO 3THUeCKUX MPob/ieM, CBS3aHHBIX C
MPAaKTUYeCKUM TPUMeHeHHWeM [IOCTIKeHWW HaykKl, OCO3HaHHeM Ba)XXHOCTH MOPaTbHO-3THUECKUX
TIPUHLIUTIOB B JIeATeIbHOCTH YUEHOTO;

3) TpyA0OBOE BOCITUTAHHE:

yCTAaHOBKOW HAa aKTWBHOE YyyacTHe B peIleHWH TMPAaKTUYeCKUX 3a/au MaTeMaThUuecKou
HarpaB/IeHHOCTH, 0CO3HAHWEM Ba)KHOCTH MaTeMaTHUeCKoro 00pa30BaHMs Ha MPOTSDKEHUH BCEU >KU3HU ISt
YCITeITHOM TIpodeCCHOHABHOM AeITeTbHOCTA U pa3BUTHEM HeOOXOJUMBIX YMEHH, 0CO3HAaHHBIM BEIOOPOM
U TIOCTPOEHHWEM WHIWBHyaJbHON TpaeKTOpUM 00pa30BaHUsS U >KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEpEeCOB U 001[eCTBeHHBIX MOTPeOHOCTe;

4) 3cTeTHUECKOe BOCIIUTAHUe:

CIIOCOOHOCTRIO K 3MOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSITHIO MaTeMaTUUeCKHuX OOBEeKTOB,
3a/1a4, pelieHNi, pacCy’K/IeH!, YMEeHHIO BU/IeTh MaTeMaTHueCKrie 3aKOHOMEePHOCTH B UCKYCCTBE;

5) HeHHOCTH HayYHOT0 IMO3HAHNA:

OpUeHTaLuell B eATeTbHOCTH Ha COBPEMEHHYIO CHCTeMY Hay4HBIX TpeZcTaB/ieHud 00 OCHOBHBIX
3aKOHOMEDHOCTSIX Pa3BUTHSI uesioBeKa, MPUPO/bI M 00IecTBa, MOHUMAaHWEM MaTeMaTHuecKOl HayKd Kak
cdepbl ue/lOBeUECKOW [1esITe/TbHOCTH, JTarloB €& pa3BUTHS M 3HAYMMOCTH /ISl PAa3BUTHS L[UBUIM3ALIUH,
OBJIa/IeHWEeM SI3bIKOM MaTeMaTHMKM W MaTeMaTH4YeCKOW KyJbTYypOM Kak CpeiCTBOM II03HAaHUS MUPa,
OBJIa/IeHHeM TTPOCTEHIIMMU HaBbIKaMU MICCIIe0BaTeIbCKOU AesATe/TbHOCTY;

6) pusuueckoe BocnuTaHWe, (OPMHPOBaHHE KY/JIbTYPbl 3/I0POBbSi H 3MOLMOHATLHOIO
0J1aromosryums:

TOTOBHOCTBIO TIDUMEHSTh MaTeMaTHUeCcKWe 3HaHWs B HWHTepecax CBOETO 3/I0pOBbsl, Be/eHUs
370poBoro obpasa KU3HU (30pOBOe MUTaHUe, COaTaHCUPOBAHHBIN PEXXUM 3aHATHIA W OT/IbIXa, PEry/isipHast
¢usnyeckass akKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pediieKCud, TpU3HAHKWeM CBOero TipaBa Ha
oLIMOKY Y TaKOTO yKe TpaBa ApPyroro 4eaoBeKa;

7) 3K0/I0rHYeCcKoe BOCTIMTaHHUe:



OpUeHTaLiell Ha IPUMeHeHre MaTeMaTHUeCKUX 3HaHUM J1J1s1 pellieHus 33/jau B 06/1aCTH COXPaHHOCTH
OKpY>Karolllel cpe/ibl, TVIAaHUPOBAHUSI ITOCTYNKOB U OLIeHKU UX BO3MOXXHBIX MOC/Ie/JCTBUM /11 OKpY KatolLei
Cpe/ibl, 0CO3HaHKWeM r106a/bHOT0 XapakTepa 9KOJ0ruYecKrX pobieM U Iy Teld UX pelleHus;

8) aganTanysa K M3MEeHAIIUMCA YC/I0BUAM COL{MA/IBHOU U PHPOJHOI Cpejpbl:

TOTOBHOCTBIO K [IeMCTBUSIM B YCJOBUSIX HEOIpe/|e/IéHHOCTH, TIOBBIIIEHUIO YPOBHS CBOe
KOMIIETEHTHOCTU uepe3 MPaKTUUeCKyl [esTe/IbHOCTb, B TOM YMC/Ie YMeHHe YUWUThCS Y [PYTUX JIIoJei,
MproOpeTaTs B COBMECTHOM /IesiTe/TbHOCTH HOBBIE 3HAaHWSI, HABBIKM U KOMTIETEHLIMH W3 OTTbITa JPYTHX;

HeoOXOZAMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUWM, B TOM uHc/e (HOpMYIUPOBaTh U/IeH, TIOHSTHS,
rurote3bl 00 00bEKTaxX U SBIEHUSIX, B TOM UHC/Ie paHee HeM3BeCTHBIX, 0CO3HABATh Ae(UIUTEI COOCTBEHHBIX
3HaHWM M KOMIIETEHTHOCTeH, [/IaHMPOBaTh CBOE pa3BUTHE;

CIMOCOOHOCTRIO 0CO3HaBaTh CTPECCOBYH) CUTYAlMO, BOCIIPUHUMATh CTPECCOBYIO CHUTYalL[MIO Kak
BBI30B, TpeOyOLMii KOHTPMEpP, KOPPEKTHPOBATh MPUHUMaeMble pellleHusl U AeHCTBUs, (OpPMYyJUpOBaTh U
OLIeHMBaThb PUCKU U TIOC/Ie[CTBUs, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATbHI

ITo3HaBaTe/nbHBIe YyHHBepCcaIbHbIe yueOHbIe JeiiCTBUSA

Ba3zoBble joruyeckue AeiicTBHA:

. BBISBJISITh M XapaKTepH30BaTh CyIleCTBEHHble TIPU3HAKM MaTeMaTUYeCKUX OOBEeKTOB,
TIOHATUM, OTHOLUEHWH MeXXAy IOHATHUSAMY, (OPMY/IMPOBATh OIpeJie/leHUs] TOHSATUM, YCTaHaB/IUBaTh
CYLIeCTBEeHHbIN TpU3HAK KaacCU(UKalMM, OCHOBaHMsI A1 0000IIeHUss W CpaBHEHMs, KpUTepUU
MIPOBOJMMOI0 aHa/In3a;

. BOCIIDUHMMaTh, (OPMY/IMpOBaTh M TpeoOpa3oBbIBaTh CY)KJEHUS: YyTBepAUTe/NbHble U
OTpULiaTeNbHble, eIMHUUHbIE, YaCTHBIE U 00I1I1e, yC/IOBHbIE;

. BBISB/IATb MaTeMaTUuYecKue 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TNPOTHBOpeuMst B (hakTax,
JJAHHBIX, HaAO/MIO/IeHUsAX U YTBEp)KAEHHsX, IpejjlaraTh KpPUTEpUM [Jis BbISBAEHHS 3aKOHOMEDHOCTeM u
MPOTUBOPEYMH;

. JlenaTb BBIBOZIBI C HCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKH, [JeJyKTUBHbIX W WHAYKTUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IF0UeHUM 10 aHaJI0THH;

. pa3bupaTh [OKa3aTe/sbCTBa MaTeMaTUYeCKHUX YTBEP)KAEHHH (TpsiMble M OT TPOTHUBHOTO),
MPOBOJUTh CaMOCTOSITE/IbHO HECJIO)KHbIe [l0Ka3aTe/lbCTBA MaTeMaTUuecKuX (PakTOB, BbICTpauBaTh
apryMeHTaLI0, TPUBOJUTb TIPUMEpPHbI U KOHTPIIPUMephl, 000CHOBBIBAaTH COOCTBEHHBIE PaCCy KAEHHUS;

. BbIOMpaTh Crioco0 pereHust yueOHOM 3afaun (CpaBHMBATh HECKOJBKO BapHAHTOB peILeHus],
BbIOMpaTh HaubosIee MOAXOASAIINN C YYETOM CAMOCTOSITE/TEHO BbI/Ie/IEHHBIX KPUTEPHEB).

Ba3oBble ncciefoBare/1bCKHe JeUCTBUS:

. WCI0/b30BaTh BOIPOChI KaK MCCe[0BaTe/IbCKU WHCTPYMEHT I03HaHUs, (OpPMYIMpOBaTh
BOTPOCHI, (PUKCUPYIOLIFe TTPOTHBOpeUre, po0sieMy, CaMOCTOSITe/TbHO YCTaHAB/IMBATL UCKOMOE W JJAHHOE,
(hopMUpOBATh TUIOTE3Y, APTYMEHTHUPOBAaTh CBOO MO3UL[MI0, MHEHUE;

. MPOBOJUTH MO CaMOCTOSITe/IbHO COCTAaBJIEHHOMY IIJIaHY HEC/JOKHBIM SKCIepHUMEHT,
HeDOoJIbIlIoe MCC/IeJOBaHUE TI0 YCTAaHOBJIEHWIO OCOOEHHOCTel MaTeMaTU4eCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MeXXy co00i;

. CaMoCTOsITe/IbHO (hOPMY/IMPOBaTh 000OIIEeHUsT U BBIBOJBI 10 pe3yJsibTaTaM TPOBeJEHHOTO
HaO/Mo/leHnsl, UCCIe/j0BaHUs, OLleHUBaTh [JOCTOBEDHOCTb IOYYeHHbIX pe3y/bTaTOB, BBIBOJOB U
0600111eHM;

. NIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe MpOoLiecca, a TakKe BblBUraTh [Pe/0/I0KEHHUs O ero
Pa3sBUTHUU B HOBBIX YC/IOBUSIX.



Pab6ora c uadopmanueii:

. BBISIB/ISITb HEJJOCTAaTOUYHOCTb M M30BITOYHOCTE MH(OPMALIMH, AAHHBIX, HEOOXOAUMBIX AJIs
pellieHNs 3a/auy;

. BbIOMpaTh, AaHA/IM3UPOBATh, CHUCTEMATHU3WPOBATh W HWHTEPIIPETHPOBATh HMH(GOPMALHIO
pas3/IMYHbIX BU/I0B U (hOpM Mpe/icTaB/IeHNs;

. BbIOMpaTh (opMy TpescTaBiaeHHs MHGOPMALMK W WITIOCTPUPOBATh pellaeMble 3a/auu
CXemMaMH, inarpaMMaMH, THOU TParKoi U UX KOMOMHALUSIMUY;

. OLIeHMBaTh HaZE)KHOCTb MH(OPMaLMM 110 KpUTEpHUsIM, Mpe/I0XKeHHbIM YyuuTe/leM WIu

chopMy/IMPOBAaHHBIM CAMOCTOSITETHHO.

KoMMyHHKaTHBHbIE YHUBEPCa/IbHbIE YUeOHbIe JeHCTBUA:

. BOCTIPUHMMATh U (OPMYJ/IMPOBATh CY>K/€HUSI B COOTBETCTBUM C YCJOBUSMU U 1[e/ISIMU
00I111eHus, SICHO, TOUHO, TPaMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh
TOSICHEHUSI T10 XO/ly pellieHUs 3a/laul, KOMMEeHTHPOBATh MOJ/yUeHHBIN pe3y/ibTar;

. B XOZie OOCY)X/IeHWs 3a[jaBaTh BOIMPOCHI TIO CYIIECTBY OOCYX/aeMOl TeMbl, TPOOJIEMBI,
pelllaeMoM 3afilaud, BbICKa3bIBaTh WjleH, HalleJleHHbIe Ha TIOUCK peIlleHUs], COTIOCTaB/ISATh CBOU CY>KEHUS C
CY>KIEHUSIMM [IPYTUX yUYaCTHUKOB AMasiora, 0OHapy>KUBaTh pa3/iMure W CXO/CTBO TO3UIINM, B KOPPEKTHOM
(dhopme opMyMpoBaTh pa3HOrIacHsi, CBOU BO3Da’KeHUS;

. Mpe/iCTaB/IsATh pe3y/bTaThl pelleHdsl 3a/aud, SKCIepUMeHTa, WCC/Iel0BaHusl, MPOEKTa,
CaMOCTOSITE/ILHO BbIOMpaTh (opMaT BBICTYIIEHHsT C YuéTOM 3aJau Tipe3eHTallMM U OcoOeHHOCTel
ay/IuTOpuY;

. MOHMMAaTh U WCTIOb30BaTh TPEUMYIecTBa KOMaHAHON W WHAWBUAYATbHOM paboThl MpHU
peliieHNH yueOHBIX MaTeMaTUUeCcKUX 3a/iay;

. MPUHUMATL LieJlb COBMECTHOM JesiTe/IbHOCTH, TJIaHUPOBaTh OPraHM3aliii0 COBMECTHOM

paboThI, pacrpesiensiTb BUbI paboT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U pe3yJsibTaT paboTel, 000011aTh
MHeHUsI HeCKOJIbKUX JTHO/IeH;

. yuaCTBOBaTh B TPYIMOBBLIX (opMax paboTel (006CyxaeHus, 0OMeH MHEHUSIMH, MO3TOBBIE
IITYPMBI W [JIPyTHe€), BBITIOJHATH CBOK YacTh PabOThI U KOODAWHHUPOBATH CBOW JEMCTBUSI C ADPYTUMH
yjleHaMM KOMaH/pl, OIleHMBaTh KauecTBO CBOEr0 BK/AaZla B OOU[MM TIPOAYKT TI0 KPUTEPHSM,
chopMyIMPOBaHHBIM YUaCTHUKAaMHU B3aUMOZIEHCTBUSI.

Pery/issTUBHBIE yHHBepCa/IbHbIe yUeOHbIe JeiiCTBUS

Camoopranusanus:

. CaMOCTOSITEJILHO COCTaBJISITh TUIaH, a/ITOPUTM pellleHust 3a/lauu (MM ero uacThb), BbIOUpATh
crocob perrieHrsi ¢ YYETOM UMEIOIIUXCS PeCYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaThb U
KOPPEKTHPOBATh BapUAHThI PEIIeHUH C yUETOM HOBOW MH(OPMALIUH.

CaMOKOHTPO/1b, SMOLIUOHA/IbHbIN UHTE/IJIEKT:

. B/IaJIeTh CIIOCOOAMU CaMOTIPOBEPKM, CAMOKOHTPOJIS Tpollecca W pe3ysbTaTa pelIeHus
MaTeMaTHUUeCKOU 3a/jauu;

. npeJBU/ieTh TPYJAHOCTH, KOTOpPble MOTYT BO3HUKHYTb TPU pelleHUM 3aJlaud, BHOCHTh
KOPPEKTHBBI B [IeSITEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAaWAEHHBIX OIIMOOK, BBISIBJIEHHBIX
TPYZHOCTeWN;

. OLIeHMBaTb COOTBETCTBHE pe3y/bTaTa JesTelbHOCTH TIOCTaB/IeHHON Lieid U YCIOBUSIM,

OOBSICHATh TIPUUMHBI JIOCTVDKEHUS] WM HEeJOCTIWKeHUs Leid, HaxOAWTb OLIMOKY, [aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJ/IbTATbBI OCBOEHUS IIPOI'PAMMBI YUEBHOI'O KYPCA
«AJITEBPA»

7 KJIACC

K koHIly 00yueHusi B 7 Kj1acce 00yUYaroIUICs MOTyYHT CJIejyIolHe MpeAMeTHbIe pe3y/IbTaThl:

Yucia ¥ BbIYUC/IEHUA

BbImonHATb, coueTass YCTHble U MHUCbMEHHble TpUéMbI, apudMeTHUeckue [AeWUCTBUS C
paLOHaIbHBIMUA UMC/IaMHU.

HaxomuTh 3HAu€HWsI UUC/IOBBIX BbIp@KEHWH, MPUMEHATb pPa3HOOOpa3Hble CIOCOObI W TIPUEMBI
BbIUMC/IEHUS 3HAUEHHUN APOOHBIX BHIPAXKEHUH, CO/IepPKalliX OObIKHOBEHHbBIE U [IECITUYHBIE TPOOU.

[TepexoauTh OT OAHOM (HOPMBI 3arTUCH YKCen K Apyrou (mpeoOpa3oBbIBaTh AECATHUUHYIO ApPOOb B
00OBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUUHYIO, B UaCTHOCTH B OECKOHEUHYIO /IECITUUHYIO JPO0B).

CpaBHMBAaTh ¥ YNOPSiZJ0UMBATh palldOHAIbHbIE UKC/Ia.

OKpyr/Th UncIa.

BBLIMIOHATE TIPUKUAKY W OLIEHKY pe3y/ibTaTa BbIUMCAEHWM, OIeHKY 3HaueHWWd UMC/IOBBIX
BbIpa)keHWi. BBIMOHATD JeHCTBUS CO CTeNeHsIMU C HaTypaJibHbIMU TTOKa3aTe isiMU.

[TpuMeHsITh NPU3HAKK [eJIMMOCTH, Pa3/i0yKeHre Ha MHOXKUTE/IA HaTypa/ibHbIX UKCe/.

PellaTh  MpaKTUKO-OPDMEHTHMPOBaHHble  3aJjauM, CBs3aHHble C  OTHOLIEHWEeM  BeJUYMH,
TMPOTNOPLIMOHA/IBHOCTBIO BeIMUWH, MPOLIEHTaMH, UHTEPIIPETUPOBATh pe3y/bTaThl pelleHus 3a/au C YYETOM
OrpaHUYeHUH, CBS3aHHBIX CO CBOMCTBAMH pacCMaTpPUBAaeMbIX 0OBEKTOB.

AsredpanuecKue BbIPaKeHHUS

Wcnonb3oBaTh anrebpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, TIPUMEHSITh €€ B MpoLiecce OCBOEHHSsI
yueOHOr0 MaTepuara.

HaxouTh 3HaueHUst 0YKBeHHBIX BbIDa)KEeHUM TP 3a/IlaHHBIX 3HAUEHUSIX ITePeMeHHbIX.

BeIrmosiHATE  TIpeoOpa3oBaHUsI L[eIOTO  BbIDA)KEHWUSI B MHOTOUJIEH TIpUBeJeHHUeM TOA00HBIX
C/laraeMbIX, pacCKpbITHEM CKOOOK.

BLINOMHATE YMHOXKEHME O/HOU/eHa Ha MHOTOWIeH W MHOrOWwieHa Ha MHOTOYJ/IeH, MPUMEHSITh
(dhopMybl KBaJjpaTa CyMMbI U KBaZipaTa pa3HOCTH.

Ocy1iecTBaSATh pa3io)kKeHWe MHOTOUJIEHOB Ha MHOKUTETH C TIOMOIIBbI0 BBIHECEHWS 3a CKOOKHU
00111er0 MHOXKUTETSI, TPYIIITUPOBKH CJ/IaraeMbIX, TpUMeHeHUst (hOpMYJT COKPAIL[EHHOTO YMHOKEeHUSI.

[TpumeHsTH TIpeoOpa30BaHUsI MHOTOWIEHOB /ISl PeIeHrs] pa3/UyHbIX 3a/lad W3 MaTeMaTHKH,
CME)KHBIX TIPeIMETOB, U3 pPeaJbHOM MPAKTHUKU.

Wcrnonb3oBaTh CBOWCTBA CTEleHEW C HATypalbHBIMU IIOKa3aTesissMu fijisi  TpeoOpa3oBaHust
BbID&KEHUM.

YpaBHeHus U HepaBeHCTBa

PeraTh /MHelHbIe ypaBHEHUsI C OJJHOM TNepeMeHHOM, TIPUMeHsisl MpaBWIa nepexojia 0T UCXOAHOTO
ypaBHEHUsI K paBHOCUIbLHOMY eMy. [IpoBepsTh, SIB/SIETCS JIM UMC/I0 KOPHEM yPaBHEHUSI.

[TpuMeHATH rpaduuecKrie MeTO/bl TIPU pPellleHUH JIMHeWHBIX YPaBHEeHUHN U UX CUCTEM.

[TopOvpaTh TIpUMeEpBLI TAap YMCEs, SBJSIOIIUXCS pelleHHeM JIMHEHHOTO YPaBHEHHsI C JIBYMs
repeMeHHbIMHU.

CTpouTh B KOOD/IMHATHOW TJIOCKOCTH rpadvK JMHEMHOr0 ypaBHEHUsI C ABYMsl MepeMeHHbIMU,
T0JIb3YsICh TpaUKOM, TIPUBOAUTD TPUMEpPHI pellleHHsl ypaBHEeHHSI.

Pemmathb cucTembl ABYX JIMHEHWHBIX YPaBHEHUM C IByMsl [IepeMeHHbIMU, B TOM YHCJie TpaduyecKu.

CocTaBiATh W pellaTh JMHEHHOe ypaBHEHWe WM CUCTEeMY JIMHEHMHBIX YPaBHEHWM 10 YCJIOBUIO
3a/jauu, UHTEpPIIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/lauy TI0JTyUeHHbI pe3y/ibTaT.

DyHKIMU



M306pakaTh Ha KOOP/IMHATHOMW TIPSIMOM TOUKH, COOTBETCTBYIOIME 33a/JaHHBIM KOOpPZAMHATaM, JIyUH,
OTpPe3KH, UHTepBaJIbl, 3aMMChIBATh YHC/IOBbIE TPOMEXXYTKH Ha anrebpanueckoM si3bIKe.

OTMeuaTh B KOOpPJMHATHOW IJIOCKOCTU TOYKM [0 3aJaHHbIM KOOpJAMHAaTaM, CTPOUTb IpaduKu
nvHenHbIX QyHKUMM. CTpouTh rpaduk GyHKUMHU Y = [X|.

OnuchIBaTh C MOMOLLBIO (PYHKLIMI HM3BeCTHbIe 3aBUCUMOCTH MeX/ly BeJTMUMHAMHU: CKOPOCTb, BPeMs,
paccTosiHue, 1jeHa, KOJIMYeCTBO, CTOMMOCTb, TIPOM3BOUTETbHOCTh, BpeMsi, 00BEM pabOTHI.

HaxoauTtb 3HaueHue (GyHKIMU 110 3HaUeHUIO eé apryMeHTa.

[TonnmaTh rpaduueckwii croco® TpeACTaBAeHHs] W aHanvM3a UWH(OpMaruy, W3B/eKaTb U
VMHTepNpeTUpOBaTh MH(POPMALMIO U3 TPaUKOB peasbHbIX MPOLIeCCOB U 3aBUCUMOCTEH.

K KoHI1y 00yueHus B 8 K/1acce 00y4Jaromuics MOIyYHT C/IeAYIOIIUe MpeMeTHbIe pe3y/IbTaThl:

Yuc/ia ¥ BbIYUC/IEHUA

Wcnonb3oBaTh HayasibHble MPE/ICTaBIeHUsI O MHOXeCTBe [1eHCTBUTe/bHBIX UWCesl JJIsi CpaBHEeHWsl,
OKpPYTJIEHUsI ¥ BEIUMC/IEHUH, N300pa)kaTh JeliCTBUTE/IbHBIE YKMC/Ia TOYKAMHU Ha KOOPAWHATHOMW TPSIMOM.

[IpuMeHSTb TIOHSITMEe apu(MeTHYecKOro KBaJ[paTHOTO KOPHS, HAaXOJuUThb KBaJlpaTHble KOPHH,
WCTIOMb3ysl TPU HeoOXOAMMOCTH KajbKYJISITOP, BBLIMOMHATH TpeoOpa3oBaHUsl BbIPa’KeHUM, COjieprKalljux
KBa/[paTHbIe KOPHU, UCTIO/b3Ysl CBOMCTBA KOPHEH.

KM cronb30BaTh 3amMucy O0JBIINX U MaJlbIX UHCeJT C TIOMOIIbIO IeCITUYHBIX Apo0eit U CcTereHel uuncia
10.

AsredpanuecKue BbIPaKeHHUS

[IpuMeHSITH TIOHSITHE CTeTeHW C 1ieJIbIM T0Ka3aTesieM, BBIMOJIHATH TMpeoOpa3oBaHusi BbIpayKeHUH,
COJleprKallX CTeNeHH C Le/IbIM MoKa3aTe/eM.

BBIMO/HATE TOXKAECTBEHHbIEe TIpeoOpa30BaHUs pALMOHANBHBIX BBIDAKEHWM Ha OCHOBe TIPaBUJI
JIeMCTBUM HaJl MHOTOU/IeHaMH U anrebpanuecKUMU Apobsmu.

Pack/iafbIiBaTh KBaJ|paTHbIN TPEXUIEH HA MHOXKUTEIH.

[TpuMeHSTH Tpe0Opa30BaHUs BBIPDAKEHWM [/Is1 pelleHrs] pa3/W4HbIX 3a/lad W3 MaTeMaTHKH,
CMEXXHbIX MPeIMeTOB, U3 peaslbHOM MPAaKTUKHU.

YpaBHeHus 1 HepaBeHCTBA

Pemath /iMHeliHble, KBa/lpaTHble ypaBHEHUSI W pallMOHa/bHble ypaBHEHUS, CBOJSAIIMECS K HUM,
CUCTeMbI IBYX YPaBHEHUM C ABYMs lepeMeHHbIMHU.

[TpoBoguTh MpoCTelilie WCCAeJ0OBaHMSl ypaBHEHW W CUCTeM YypaBHEHW, B TOM UHUC/Ie C
rpUMeHeHWeM TpaUuuecKux IpeJcTaBieHUd (yCTaHaBAMBaThb, HMMeeT JId YpaBHeHHWE WM CHUCTeMa
yPaBHEHUI pelLlleHus], eC/Ii UMeeT, TO CKOJIbKO, U TIpouee).

[lepexouTh OT CIOBECHOUW (DOPMY/IMPOBKH 3aJaud K eé anreOpandyeckoil MOZEIN C TIOMOIIbIO
COCTaB/IeHUs] YPaBHEHUs WM CHUCTeMbl YpaBHEHHWM, WHTEepIipeTHpOBaThb B COOTBETCTBUM C KOHTEKCTOM
3a/lauu MoJTyuyeHHbIN pe3ysibTar.

[IprMeHSITb CBOMCTBA UMC/IOBBIX HEPABEHCTB /il CPAaBHEHUs, OLeHKH, pellaTb JUHelHbie
HepaBeHCTBa C O/IHOM TepeMeHHOM U WX CHUCTeMbl, JaBaTh IpaduuecKyro HW/UTIOCTPalLjMI0 MHOKeCTBa
pellieHU HepaBeHCTBa, CUCTeMbl HepaBeHCTB.

DyHKIMU

[ToHUMaTb UM WCII0/Ib30BaTh (YHKLMOHAbHbIE TIOHSTUS M SI3bIK (TePMUHBI, CHMBOJIMUECKHe
o003HaueHust), orpe/iesisiTh 3HaueHWe (QYHKIMU T0 3HaUeHUI0 apryMeHTa, Orpe/ie/isiTb CBOMCTBa (yHKLUN
1o eé rpaduKy.

CtpouTsb rpadvku 3jieMeHTapHbIX (PYHKIUH BU/Ja:



Y= V= X%, y = x°y = x|, y =V x, OIUCBIBaTL CBOICTBA UMCIOBOM (DYHKLIMH 1O eé rpaduKy.

K xoH11y 06yueHus B 9 Kiacce 00yuyaromuics NoiyuuT cjIeAyIolye npejMeTHbIe pe3y/bTaThl:

Yuc/1a ¥ BbIYHMC/IeHUA

CpaBHUBATH U YIIOPSL0UYMBATh paLiMOHA/IbHbIE U MPpaLOHa/IbHble YUCIa.

BeInoiHATE  apu(MeTHUecKrde [eHCTBUS C palMOHaJbHBIMM 4YWC/IaMH, CouyeTass YCTHble |
MYMCbMeHHbIe NIPUEMBI, BBITIO/IHATL BBIUKC/IEHNs C UPPaLMOHA/IbHBIMUA YMC/IaMU.

HaxouTh 3HaueHus CTereHel C Lje/IbIMU M0Ka3aTe/ssMUd ¥ KOPHel, BBIUMC/IATh 3HaYeHHsl UUC/IOBbIX
BbIpa>kKeHUH.

OKpyr/siTh [|eMCTBUTE/IbHBIE YKC/A, BBINOJIHATH TPUKUJKY pe3y/bTaTa BbIUMC/IEHWM, OLIEHKY
YMCJIOBBIX BbIPAXKEHUH.

YpaBHeHus 1 HepaBeHCTBA

Pemiath iiHeliHbIe U KBa/IpaTHbIE YpaBHEHUs], ypaBHEHHUs], CBOZSIIMECS K HUM, TIPOCTeIe 1pobHo-
paloHabHble YpPaBHEHUS.

Pemarts cucteMbl JByX JIMHENHBIX YPaBHEHUH C [IByMs IlePeMEHHBIMU U CHCTeMBI IBYX ypaBHEHUH,
B KOTOPBIX OJJHO YPaBHEHMe He SIB/ISIeTCS JIMHENHbBIM.

Pemiath TeKCTOBBIE 33[audl ajreOpaniueckuM CrocoOOM C TOMOIL[BIO COCTABJIEHWs] YPaBHEHUsS] WIN
CUCTeMBI IByX YPaBHEHUH C ZiBYMs [IepeMeHHbIMHU.

[TpoBoAWUTL mMpOCTelIMEe WCC/IeSOBaHUS YpaBHEHUWM W CUCTEM YypaBHEHHM, B TOM 4YMC/Ie C
npUMeHeHWeM TpauuecKux TIpeJcTaBieHUd (yCTaHaBAMBaThb, HMMeeT JId YpaBHeHHWE WM CHUCTeMa
yPaBHEHHWH pelleHus], eC/Ii UMeeT, TO CKOJIbKO, U Tpouee).

Pemath JMHeliHbIE HEPABEHCTBA, KBaJ[paTHbIe HEPAaBEHCTBA, M300pa)kaThb pellleHre HepaBeHCTB Ha
YMCJIOBOU MPSIMOM, 3aMChIBaTh pellleHre C IOMOILbI0 CMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEpPaBEHCTB, CUCTEMbl HEPaBEHCTB, BKI/IOUAOLMe KBaJpaTHOe
HepaBeHCTBO, W300pa)kaTh pellleHre CUCTeMbl HepaBeHCTB Ha YMCJIOBOM TIPSMOM, 3aMuChiBaTh pellieHue C
TOMOLLbI0 CUMBOJIOB.

Vcrnoib30BaTh HepaBeHCTBA IIPY pellleHuy pa3/IMyHbIX 3a/ay.

DyHKIMU

Pacrio3HaBaTh (PyHKLMM M3ydeHHbIX BUJOB. I1oKa3bIBaTh CXeMaTU4eCKH pacIo/ioykeHre Ha

k
KOOp/IMHAaTHOM IJIOCKOCTU TpauKoB pyHKIMM Buga: y = kx, y = kx + b, y = 3

,y=ax’ +bx + ¢,y =x}, y=v/x, y = |x|, B3aBUCUMOCTH OT 3HaUeHNUIi KO3(PUIMEHTOB, OIICHIBATE
CBOMCTBA (PYHKLIUH.

Crpoutb U u300pakaTh CxeMaTHueCKu rpadMKy KBaJpaTUYHbIX (YHKI[MM, OMUCHIBaTH CBOMCTBA
KBaZpaTUUHBIX (PYHKI[MH 10 UX TpaduKam.

Pacrio3HaBaTh KBaJpaTWyHyl (QYHKLMIO 10 QopmyJse, TPUBOJWTh NPUMephbl KBaJpaTUUHBIX
(byHKLMI U3 peasibHOM XKU3HU, (DU3UKU, TeOMETPUU.

Yuc/10BbIe NI0C/1€{0BaTe/IbHOCTH M MIPOrPeccuu

Pacrio3HaBaTh apyu)MeTHUeCKYI0 U TeOMeTPUUeCKYH0 MPOrpeccuy TIPY Pa3HbIX Criocobax 3a/iaHusl.

BLINOMHATE  BBIYMC/IEHUSI C UCIOJb30BaHMEM (QoOpMyJ N-TO ujeHa apu(MeTHuecKo U
reoMeTpUUeCKOl MpOrpeccuii, CyMMbl TIEPBbLIX N U/IEHOB.

M306pakaTh ujieHbI TIOC/IeJ0BaTeIbHOCTH TOUKAMU Ha KOOPAMHATHOM TIJIOCKOCTH.

Pemath 3a7iaud, CBsi3aHHble C UKC/AOBBIMHU [10C/Ie[JOBATEebHOCTSMUA, B TOM UHC/Ae 33/aud U3
peasibHOM »KM3HU (C MUCI0/Ib30BaHUEM KajbKYJ/ISITOPa, U(PPOBBIX TEXHOJIOTHM).



INPEAMETHBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPUSA»

K koHI1ly 00yueHusi B 7 Kj1acce 00yUYaroIUICsA MOTyYUT CJIejyIolHe peMeTHbIe Pe3y/IbTaThbl:

Pacrio3HaBaTh H3yuyeHHble TreoMeTpuueckue (GUTypbl, OMNpeesiaTh UX B3aWMHOe DaCIIOoXKeHUe,
n300pa)kaTh TeOMeTpUUecKre (PUryphbl, BHITIO/HATH YEPTEXH 10 YCIOBUIO 3ajaud. M3mMepsATh TUHEHHbIE U
yTJIOBbIe Be/IMUMHBI. PeliaTh 3a/1laui Ha BLIUKMC/IEHUe JIJTUH OTPe3KOB U BeJTMUMH YTJ/IOB.

Henath rpyOyr0 OlLIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMUWH MPEIMETOB B peabHOM >KHU3HH, pa3MepOB
MIPUPOJHBIX 00BEKTOB. Pa3nuarh pa3Mepbl 3TUX 00BEKTOB T10 TIOPSI/IKY BEJTAUMHBI.

CTpouTh 4epTeXKu K reOMeTpUUeCKUM 3a/jauaM.

[Tosib30BaThCsl TPU3HAKAMU paBEHCTBA TPEYroJbHUKOB, WCIIOAb30BaTh TIPU3HAKW U CBOMCTBA
paBHOOEIPeHHBIX TPEYTOJILHUKOB TIPU pellleHuH 3a/jau.

[TpoBOAUTD OTHUUECKHe PacCyKAeHHUs C UCTIOTh30BaHHUEM reOMeTPHUYEeCKUX TEOPEM.

[Tosib30BaThCsl MPH3HAKAMU PaBEHCTBA MPSIMOYTOJLHBIX TPEYroJbHUKOB, CBOMCTBOM Me[HaHbI,
TPOBeIEHHOM K TUTIOTeHY3e MPSMOYT0/IbHOTO TPEYTo/IbHHKA, B PellleHUH reOMeTpUUeCcKUX 3a/ad.

OnpepensTh MapaiebHOCTb MPSIMBIX C TOMOIIBIO YIJIOB, KOTOphle 0Opa3yeT ¢ HUMHU CeKylasi.
OnpepensiTh Mapa/uie/lbHOCTb TIPSIMBIX C TIOMOLIbI0 PaBeHCTBA PACcCTOSIHUM OT TOYeK OZHOM MpsiMod 70
TOYEeK APYrou MpsiMoi.

PeriaTh 3a/1auy Ha KjleTuaToi Oymare.

[TpoBOUTH BBHIYMC/IEHUSI U HAXO[AWUTh YHCIOBble U OyKBeHHbIe 3HaueHUs YIJIOB B TeOMeTPUUYECKUX
3aZlauax C WCI0/b30BaHUEM CYMMbI YIJIOB TPEYrOJbHUKOB W MHOTOYTOJbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX TIPU MepeceyeHrH ABYX MapasiiefbHbIX MPSIMbIX CeKyliel. Peliath nmpakThyeckuie 3a/jaud Ha
HaXOXKJeHUe YIJIOB.

BnaseTh MOHATHEM TE€OMETPUUECKOTO0 MeCTa TOUeK. YMeTb Ompe/ieisiTb OHUCCeKTPUCY yIyia |
cepeVHHbIN TIePIIeHAUKYJISAP K OTPe3KY Kak reoMeTpuueckrie MecTa ToUek.

dopMy/MpoBaTh OMpefie/ieHHsT OKPY)KHOCTM M Kpyra, XOpAbl U JudaMeTpa OKDPY>KHOCTH,
T0J1b30BaThCs X CBOMCTBAMU. YMeThb ITPUMEHSITb 3TU CBOMCTBA NP pellieHuH 3aZau.

BnasieTb TMOHSTHEM OINMCAHHOW OKOJIO0 TPeyrojibHUKa OKPY)KHOCTH, YMeTb HaxO[uTh €€ ILeHT.
[Tonp30BaThCst paKTaMU O TOM, UTO OHMCCEKTPHUCHI YTJIOB TPEYTOJbHHUKA MEePeCceKaroTCs B OHOW TOUKe, U O
TOM, UTO CepeJuHHbIe TIepIIeH/UKY/ISPbl K CTOPOHAM TPeyroJibHUKa TiepeceKaroTcsl B OHOM TouKe.

BrnazieTh MOHSITHEM KacaTe/JbHOM K OKPY>KHOCTH, T0JIb30BaThCsSl TEOPEMOU O TeprieHAUKY/ISIPHOCTH
KacaTenbHOW U pajuyca, MpOBeZIEHHOTO K TOUKe KacaHHsl.

[Tosib30BaThCsl MPOCTEUIIIMMU TeOMEeTPUUYECKUMH HepaBeHCTBaMM, TMOHWMaTh WX TMPAKTUUeCKUN
CMBICII.

[TpoBOAUTL OCHOBHLIE TeOMeTpHUUeCKUe MOCTPOEHUS C TIOMOIIbIO IUPKYJ/IS U JIMHENKH.

K KoHI1y 00yueHus B 8 K/1acce 00y4Jaromuics MOTyYHT C/IeAYIOIUe MpeMeTHbIe pe3y/IbTaThl:

Pacrio3HaBaTh OCHOBHbIE BHU/IbI UeTBHIPEXYTOJBHUKOB, UX 3JIEMEHTBI, 110/Ib30BaThbC UX CBOWCTBAMM
TIPY pellieHnH TeOMEeTPUUECKUX 3a7iau.

[TprMeHSITH CBOMCTBA TOUKHU TepeceuyeHusi MeJJuaH TPeyroJibHUKa (L[eHTpa Macc) B pellieHuH 3afau.

BnajeTh TMOHSTHEM CpejHeM JIMHUM TPeyroJbHWKAa U TpareLyH, MPUMeHsATb WX CBOWCTBAa TpHU
pellleHMd reoMeTpuyecKux 3aziau. Ilonb3oBaTbesi Teopemoit Paseca U TeopeMod O TIPOTIOPLIMOHATBHBIX
OTpe3Kax, PUMEHSTb UX [IJIsl PellleHus IIPaKTHUeCKHX 3a/jau.



[TpuMeHsTh IPHU3HAKK 110j00Ms1 TPEYTOJIbHUKOB B pellieHnH reOMeTpUUYeCcKUX 3a7iau.

[Tonb3oBatbesi Teopemoil [lucdaropa psi pellleHusi TeOMeTPUUECKMX M TPaKTHUeCKUX 3azau.
CTpouTb MaTeMaTUUeCKYyI0 MOJe/b B IIPaKTUUYeCKUX 3ajjauaxX, CaMOCTOSATEe/bHO Jie/laTh YepPTEX U HaXOAUTh
COOTBETCTBYIOL[ME [/IUHBI.

BnazieTs MOHATHSMU CHHYCa, KOCHMHYCa M TaHr'eHCa OCTPOro yrja MpsIMOYrOJIbHOIO TPeyroJibHUKa.
[Tonb30BaThCS STUMU MOHATUSMHU /1S pellieHUs] IPaKTUUeCcKuX 3afiau.

Berunciars (pa3mMyHbIMU CIIOCO0AMH) TIIOIIA/b TPEYTO/IbHUKA U TUIOIIAZ MHOTOYTO/BHBIX (GUTYP
(monb3ysich, TAe HEoOXOAMMO, KalbKyJasSTopom). I[IpUMeHSTH TMOydYeHHble yMEHHsS B TIPAaKTUYeCKHX
3ajavax.

BnaseTs NMOHATUAMM BNMCAHHOTO U LIEHTPA/JBHOIO YIVIA, MCMO/Ib30BaThb TeOPEMbI O BITMCAHHBIX
yriaax, yrjax Mexjy XopZaMy (CeKylMMH) U YIJIe MeXXJy KacaTeJIbHOM U XOpZAOM IpU pelleHun
reoMeTpUUeCKHX 3azau.

BnajeTb TOHATHEM ONWCAHHOTO YeTHIPDEXYTO/NbHUKA, IIPUMEHATb CBOMCTBA OMNMCAHHOIO
YyeTbIPEXYTO/IbHMKA [P pelleHn! 3a/au.

[TpriMeHATH TOMy4YeHHblE 3HAHUSl Ha IPAKTHMKe — CTPOUTb MaTeMaTWyecKue MoJenud s 3ajau
peasibHOM »KHU3HU U TTPOBOIUTH COOTBETCTBYIOIIME BBIUMC/IEHUS C TIPUMeHeHHeM 110/1001si U TPUroHOMeTpUn
(TosB3ysich, rie He0OX0JUMO, Ka/IbKY/ISITOPOM).

K koH11ly 00ydeHusi B 9 K/iacce 00y4yarouics MOyYUT CJ1ejyIolue MpeMeTHbIe pe3y/IbTaThl:

3HaTh TpPUTOHOMeTpHUecKrWe (YHKLMMA OCTPBIX YIJIOB, HAaXOAWTb C WX TIOMOLIbIO pa3/IlnyHbIe
3/IeMeHThI TIPSIMOYTOJILHOTO TPeYrojibHUKA («pelleHre TPSMOYTObHBIX TPeyroJbHUKOB»). HaxomuTs (c
MOMOIIIBIO KaNbKYJ/ISITOPA) AJTMHBI U YTJIbI J7IsT HeTaOIMUHBIX 3HaUeHH .

[Tonb3oBatbesi (hopMysiaMu TIpUBEIEHUSI M OCHOBHBIM TPUTOHOMETDUUYECKUM TOXKECTBOM ISt
HaXOXKJeHUsI COOTHOIIEHUH MeX/ly TPUrOHOMeTPUUECKUMH BeJTMUMHAMHU.

Wcrnonb3oBaTh TeOpeMbl CHHYCOB W KOCHHYCOB [I/Ii HaXOXKIEHWs pPa3/IMYHbIX 3/IeMEHTOB
TPEYToJ/IbHUKA («pelIeHre TPeyroJbHUKOB» ), TPUMEHSITh UX TPH pPellleHNH TeOMeTPUUeCKUX 3a7iau.

Bnageth moHATUAMH TipeoOpa30BaHUsI TIOAOOWS, COOTBETCTBEHHBIX 37IeMEHTOB TMOA00HBIX (Uryp.
[Tonp30BaThCSI CBOWCTBAMU TIO[00MS TTPOM3BOJILHBIX (PUT'YP, YMETh BBIYUC/ISTH AJIMHBI M HAXOAWUTh YIJIbI Y
no[00HBIX ¢uryp. TIpuMeHATh CBOMCTBA MOAOOWS B MPAKTHUECKUX 3a/jauax. ¥ MeTb MPUBOJUTH TTPUMEPbI
1o/[00HBIX (PUTYP B OKPY>KaroIlieM MUPE.

[Tonb30BaThCsl TeOpeMaMy O TIPOU3BE/IEHUM OTPE3KOB XOP/l, O MPOW3Be/leHUH OTPe3KOB CEeKYIUX, O
KBa/lpaTe KacaTe/bHOM.

[Tosib30BaThCsl BEKTOPaMH, MMOHUMAaTh UX TreoMeTpUueckuid U Gu3nuecKuil CMbIC/I, TIPUMEHSTh UX B
pellieHNd TeoMeTpUUecKuX U (U3MuecKux 3ajau. [IpuMeHsATh CKassipHOe TpouW3Be/ileHHe BeKTOPOB [is
HaXOXX/JeHUsl [JIUH U YTJIOB.

[Tonb30BaThCsi METOAOM KOOPJMHAT Ha TJIOCKOCTH, NMPUMEHSITh €ro B pellleHUH reOMeTpUYeCcKUx U
MpaKTUYeCKUX 3a/ay.

BrasieTb TOHSATUSIMU TIPAaBUIBHOTO MHOTOYTO/TbHUKA, I/TUHBI OKPY>XHOCTH, [I/TUHBI IYTU OKPYKHOCTH
M pajvaHHOM Mephl yrja, YMeTh BBIUMC/IATH T/IOIIAb Kpyra U ero ydacreidl. [IpUMeHSITb TO/yueHHbIe
yMeHHMs B MPaKTUUYeCKUX 3a/jauax.

Haxoautb ocu (WM LIEHTPbl) CUMMeTPUM (DUTyp, MPUMEHSITh JBV)KEHUS TUIOCKOCTU B TIPOCTEHTIINX
Cllyyasix.

[IpyuMeHSTh TIO/yueHHble 3HAHWs Ha TIPAaKTMKe — CTPOMTb MaTeMaTHyecKhe MOJesd AJisi 3afau
peasbHON J>KW3HM W TIPOBOAUTH COOTBETCTBYIOIIME BBIUMC/IEHWS C TpUMeHeHWeM ToJo0usi |
TPUTOHOMETPUUECKUX PYHKIMH (TI0/Tb3YSICh, Tie He00X0AUMO, Ka/IbKY/IITOPOM).



INPEAMETHBIE PE3YJ/IbTATBI OCBOEHUWSI TIPOTPAMMBI YUEBHOT'O KYPCA
«BEPOSAAITHOCTDB U CTATUCTUKA»

K koHIly 00yueHusi B 7 Kj1acce 00yUYaroIUICs MOTyYHT CJIejyIolHe MpeAMeTHbIe pe3y/IbTaThl:

Yurath HGMOPMaIUIO, TIPE/ICTaB/IeHHY0 B Tab/MMIaX, Ha JUarpaMMax, Mpe/iCTaB/IsuTh JaHHbIE B BU/E
TabJIUILI, CTPOUTH MarpamMMsbl (CTOIOUKOBBIE (CTO/IOUAThIE) U KPYTOBBIE) 110 MaCCUBaM 3HAUEHUH.

OnwuchIBaTh ¥ UHTEPIPETHUPOBATh peasibHble UHC/IOBBIE [JaHHbBIE, TIPeZCTaB/eHHbIe B Tab/UIAX, Ha
Jlyarpammax, rpaukax.

Vcrnosib30BaTh [jist OMMCaHUs JAHHBIX CTaTUCTUUeCKUe XapaKTepUCTHUKU: cpefiHee aprdMeTHUecKoe,
Me/iaHa, HaruboJIbIllee M HaUMeHbIIlee 3HaUeHHs1, pa3Max.

VmeTh Tipe/icTaB/ieHWe O CAyuyaliHOM W3MEHUMBOCTH Ha TpuMepax IjeH, (H3UuecKux BeUUMH,
aHTPOIIOMEeTPUYECKHX IaHHbIX, UMETh Mpe/[CTaB/IeHHe O CTATUCTUUECKOW YCTOMUUBOCTH.

K KoHI1y 00yueHust B 8 K/acce 00y4Jaromuics MOIyYHT C/IeAYIOIIUe MpeMeTHbIe pe3y/IbTaThl:

M3BnekaTh W TipeoOpa3oBbIBaTh MH(GOPMALMIO, TIPEJCTAaBJIEHHYI0 B BHUAe TalO/Ml, JUarpamm,
rpaduKOB, MpeJCTaB/IsATh JaHHbIe B BU/e TabJIull, Ararpamm, rpauKoB.

OnuchiBaTh [J@aHHble C TIOMOIIbID CTAaTUCTUYECKUX TIOKa3aresel: CpeJHUX 3HaueHHWH U Mep
pacceriBaHus (pasmax, AUCIIEPCHs U CTaHAAPTHOE OTKIIOHEHUE).

Haxo[uTh 4acTOThI YMCIOBBIX 3HAUeHWW M YaCTOThl COOBITWIA, B TOM UHC/Ie IO pe3yjabTaTaM
M3MepeHul 1 HabMo1eHu .

HaxoguTh BEPOSITHOCTU CAy4YalHBIX COOBITUH B OMbITaX, 3Hasi BEPOSITHOCTH 3JieMeHTapHBIX
COOBITHI, B TOM UHCJIe B OTBbITaX C PABHOBO3MO>KHBIMH 3/IeMEHTapHBIMUA COOBITHSIMH.

Vcrionb3oBaTh rpaduueckue MOJeNU: [epeBO CAyualiHOTO 3KCIepUMeHTa, Juarpammbl Oiijiepa,
YMCJI0Basi psiMas.

OmnepupoBaTh MOHATHSIMUA: MHOXXECTBO, MOJAMHOXXECTBO, BBITIOJHATL OMepaliy HaJ, MHOXKeCTBaMU:
o0beuHeHre, TepeceyeHre, [OTIOJIHEHHWe, TIepeurC/IAThL 3/IEMeHTbl MHOKeCTB, TIPUMEHSITb CBOMCTBA
MHO>KeCTB.

Wcnonb30BaTh rpaduueckoe MpejAcTaB/ieHMe MHOXXECTB M CBs3ell MeXAy HUMU [Jisi OMUCaHUs
TIPOLIECCOB U SIBJIEHUH, B TOM UMCJIe TIPY PelleHNH 3a/jau U3 IPYTUX YUeOHBIX ITPeIMETOB U KYPCOB.

K koHI1ly 00yueHust B 9 Kj1acce 00yUyaroIUiCs MOTyYHT C/IejyIoljHe MpeAMeTHbIe pe3y/IbTaThl:

V3BnekaTh ¥ mpeoOpa30BbIBaTh MH(GOPMALHIO, TIPE/ICTAB/IEHHYIO0 B Pa3/IMUHbIX UCTOYHUKAX B BU/E
Tabmuiy, AuarpamMM, rpadMKOB, MPeCTaB/IATh JaHHbIe B BH/e Tab/mL, JuarpamMmm, rpadrKoB.

PemiaTh 3aZlauM  OpraHW30BaHHbLIM Tepe0OpOM BapHMaHTOB, a Takke C HCIIOJb30BaHUEM
KOMOMHATOPHBIX MPAaBU/ U METOZIOB.

Wcnonb3oBaTh OnMcare/ibHble XapaKTePUCTHUKW /Il MaCCMBOB UWC/IOBBIX [JaHHBIX, B TOM YMCJe
CpeJiHVe 3HAaUeHUsI U Mepbl pacCeMBaHMUS.

HaxofuTh 4acTOTbI 3HaueHWM M YacTOThl COOBITHS, B TOM UHC/Ie TOJb3YSICh pe3yJbTaTaMu
MIPOBe/IEHHBIX U3MePeHH U HabTro1eHu .

HaxoguTh BEPOSITHOCTH C/IydalHBIX COOBITHM B W3yUEHHBIX OIbITaX, B TOM UYWUC/Ie B ONbITaX C
PaBHOBO3MOYKHBIMU 3/IEMEHTapHBIMU COOBITUSIMM, B CEpHUSIX HCIBITAaHWN [0 TIePBOr0 ycriexa, B CEpUsX
WcrblTaHui bepHynu.

VimeTh npeficTaB/ieHUe O CIy4YailiHOM BeJIMUMHE U O pacrnpe/esieHnH BepOSITHOCTE.

MmeThb mpeficTaBieHHe O 3aKOHe OOJBIINX YKMCesT Kak O TPOSiB/IeHUM 3aKOHOMEPHOCTH B CJTyuaitHOM
M3MEeHYMBOCTHU U O POJIM 3aKOHA OOJBIINX UKCesl B TIPUPO/ie U 0011jecTBe.



COJEPXAHUE YYEBHOI'O KYPCA (AJ/ITEBPA)

7 knacc (136 u B rop)

Anredpanuyeckue BbIpa)XKeHH.

Belpa)kxeHue C mepeMeHHbIMU. 3HaueHWe BbIpaKeHUsI C IepeMeHHbIMU. JlomyCTHMble 3HaueHUs
nepeMeHHbIX.  ToxzgectBa.  TokzecTBeHHble — TipeoOpa3oBaHUs — anreOpayecKWX — BBIPAKEHHM.
[Joka3aTe/ibCTBO TOX/ECTB.

CreneHb C HaTypa/bHBbIM M0OKa3aTesieM U eé cBolictBa. OfHouneHsl. OJHOUWIEH CTaH4AapTHOTO BHU/A.
Crenenp opHOowieHa MHorounensl. MHorouneH cranfgapTHoro Buja. CrerneHb MHorowieHa. CrioykeHue,
BbIUMTaHWE U YMHO)XeHHe MHOTou/ieHOB @0opMy/ibl COKpAILEHHOTO YMHOXKEHUST: KBaJjpaT CYMMBbI U KBa/ipaT
PasHOCTH JBYX BbIpaKeHWM, NPOM3Be/leHre Pa3HOCTH CYMMBbI /IBYX BbIpDa)KeHWH. Pa3no)keHHne MHOrousieHa
Ha MHOXWTe/U. BbiHeceHue 00Iero MHOXWTessI 3a CKOOKHM. MeTos rpynmnyupoBKU. Pa3HOCTH KBaZpaToB
IBYX BbIpakeHUH. CyMM U pa3HOCTb KyOOB ZIBYX BbIPaKEHHH.

YpaBHeHus.

YpaBHeHHe C ofHON TmepeMeHHOM. KopeHb ypaBHeHus. PaBHOcuibHble ypaBHeHusi. (CBoOKCTBa
ypaBHeHHUH C OJHOW NTepeMeHHOM. Y paBHEHUe KaK MaTeMaThueckasi MoJieflb peasbHOM cuTyaluu. JInHeiiHoe
ypaBHeHHe. PalioHa/nbHblE ypaBHeHUs. PellieHre paljMOHabHBbIX YpaBHEHUW, CBOJSALIUXCS K JIMHENUHBIM.
PelleHne TeKCTOBBIX 3aZlau C MOMOILBIO paljMOHA/IbHBIX YpaBHEHUI. YpaBHeHHe C [IByMs [lepeMeHHbIMU.
I'papuik ypaBHeHMs C ABYMs NepeMeHHBbIMU. JIMHeliHOe ypaBHeHHe C [IByMs [lepeMeHHbIMU U ero rpaguk.
Cuctembl ypaBHEeHUM C ABYMsI TlepeMeHHbIMU. ['pacdriueckuii MeTo/] pellieH!sl CUCTeMbl YPaBHEHUM C IBYMsI
repeMeHHbIMM. PellleHWe CcUCTeM ypaBHEHMM MeTOJOM TMOACTAHOBKM M cjokeHMs. Cucrema [ABYX
yPaBHEHUH C [IByMs [TlepeMeHHbIMU KaK MO/ie/lb pealbHOM CUTyallyu.

DyHKIMH.

Yucnosele ¢yHKUMK. DyHKIMOHA/IbHbIE 3aBUCUMOCTU MeXJy BenvuuHaMd. [loHATHe (yHKLMU.
@OyHKIMS KaK MaTeMaTHueckas MoJie/ib peaabHOro mpotecca. O6macTb orpefenieHysi U 001acTb 3HaUeHUS
¢yukun. Crioco6s! 3aganus QyHKOmY. ['padyk QyHKUIMH.

JlvHeliHas (PyHKLMS, ee CBOMCTBA U IPa(UKHU.

BepoATHOCTH U CTaTUCTHKA.

[TpescraBnieHye JaHHBIX B BUle Ta0/uILI, AUarpaMm, rpauKoB. 3aroHeHHe TabuL], yTeHe 1
MOCTPOEHHe ArarpaMM (CTOMOMKOBBIX (CTO/IOUATHIX) U KPYTOBbIX). UTeHre TpadvKOB peasibHBIX ITPOLIeCCOB.
3Bneyenne nH(GoOpMary U3 ArarpaMM 1 Tab/nL], MCTI0/Ib30BaHKe U MHTePIPeTaLysl JaHHBIX.

OrnucarenbHasi CTaTUCTHKA: CpejHee apudMeTHUecKoe, MeJiaHa, pa3Max, Haubosibliee u
HavMeHblllee 3HaueHUs Habopa UMCIIOBBIX IaHHBIX. [IprMepsI c/TyyaiiHOW N3MEeHUYHMBOCTH.

CryuaiiHblii SKCIIepUMEHT (OTIBIT) U CTy4aiiHoe coObiTHe. BeposTHOCTD U uacToTa. Posb
MaJIOBEPOSITHBIX U MPAKTUYECKH [JOCTOBEPHBIX COOBITHI B MPUPOZE U B 001ecTBe. MoHeTa U UrpasbHast
KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, BepmmHa, pedpo. CremneHs BepiuiuHbL. Yucio pébep v cyMMapHasi CTerieHb BepILIHH.
I[MpexcTaBnenye o cBs3HOCTH rpada. Lleru u 1wiksel. [Tyty B rpadax. O6xof rpada (3i1epoB myTh).
[TpencraBneHve 06 opreHTUPOBAaHHOM rpade. PelrieHue 3a1au ¢ TOMOLLbIO TPadoB.

8kutacc (136 u B roj)

MHo)xecTBa U onepanyy Ha/| HUMH.

MHoxecTBO U ero 3neMeHTbl. Criocobbl 3aJjaHuss MHOXXeCTB. PaBHble MHO)KecTBa. Ilyctoe
MHOXecTBO. [logmHOKecTBO. Oriepaljui HaJi MHOXKeCTBaMU. WJUTrOCTpalusi COOTHOIIEHUH MEXIy
MHOYKeCTBaMH C TIOMOILbI0 JuarpaMm Diisiepa. KoHeuHble MHOXecTBa. @0opMyJia BK/IFOUEHUSI-UCK/TFOUeHMS.



B3anMHO oOAHO3HaUHOe COOTBeTCTBHe. beCKOHeuHble MHOKeCcTBa. CUuéTHble MHO’KeCTBa. MHOXKeCTBa
m m

HaTYpPaJbHBIX, 1[e/IbIX, PAal[MOHATbHBIX Yncel. PalifuoHanibHOe YKC/Io Kak Apo0b BUza n' n’ rae m € Z, n€ N,
1M Kak OeckoHeuHas repuojuueckast JecsTuuHas fApoOb. [IpencraBieHre 00 WppalMOHANIBHOM UHCTIE.
MHOXecTBO [leMCTBUTeNbHBIX uucen. [IpeacraBieHue AeHCTBUTENBHOTO UHMCAa B BUAe OeCKOHEUHOM
HerepuoIuueckoi ecaTuuHoi npobu. CpaBHeHMe [1eMCTBUTENbHBIX uncesn. Moaymnb urcia. CBs3b MeXay
MHo)kecTtBamu N,Z,Q,R.

PanmoHasibHbIe BbIpa)KeHHU.

IIpoOHble BbIpakeHusi. PaioHanbHass ApoOb. OCHOBHOE CBOWCTBO pallMOHAIBHON /IpOOH.
CnoxkeHvie, BEIYUTaHNE, YMHOXKEHUE U Jle/ieHHe palMoHa/lIbHBIX ApoOeii. Bo3BejeHre parjioHaIbHOM Apo6u
B cTerneHb. TOX/eCTBeHHbIe MpeoOpa3oBaHUsl paljMOHa/IbHBIX BhipakeHHH. CTerneHb C 1ieJibIM T0oKa3aTesieM
n eé cpoucTtBa. KsazpaTHele KOpPHM. ApupMeTHUeCKUM KBaJpaTHbIi KOpPeHb M €ro CBOWCTBA.
ToxxecTBeHHbIe MpeoOpa3oBaHUsI BbIpaXKEHUM, COJiepXKalliuX KBaJpaTHble KOpHU. KBaipaTHbIM TpéxusieH.
Kopenb kBagpaTtHOro tpéxusieHa. CBOMCTBa KBaJlpaTHOrO TpéxuseHa. Pa3nokeHue KBa/[paTHOTO TpEéXusieHa
Ha MHOYXUTEJIN.

OCHOBBI TeOpUH AeTUMOCTH.

HenvMocTs Haleno u eé cBoiicTBa. [eneHue ¢ octaTkoM. CpaBHeHUs MO MOZYJ/HO M UX CBOMCTBA.
Haubonbimii obiuii fenvresib U HauMeHblllee oO0Ilee KpaTHOe ABYX HaTypasbHBbIX uHces. B3auMHO
npoctele yncnaa. AnroputMm EBknuga. [IpusHaku penumoctu. ITIpocTeie U cocTaBHble yucia. OCHOBHast
TeopeMa apudmeTuku. Manas Teopema ®@epma.

Hepagencrtsa.

UucnoBble HepaBeHCTBAa M UX CBOMCTBa. C/I0KeHHWe W YMHOKE€HHE YMCJIOBBIX HEpaBeHCTB.
OueHrBaHMe 3HaueHUs BbIpakeHUs. HepaBeHCTBO C 0jHOU IepeMeHHOM. PaBHOCH/IbHBIE HEPABEHCTBaA.

AnredGpanueckue BbIPaKeHHUs.

YpasHeHus. PaBHOCHIbHBIE ypaBHeHUsl. CBOMCTBA ypaBHEHUM C OJHOW IepeMeHHOW. YpaBHeHHe
KaK MaTemMaTUuecKasi MOZie/ib peasibHOM cutyaluu. KBagpaTtHoe ypaBHeHre. @opMy/ia KOpHEH KBaZpaTHOTO
ypaBHeHus1. Teopema Bueta. ParjnoHanbHble ypaBHeHUs1. PellieHre palliOHaIbHbIX yPaBHEHUM, CBOASILIAXCS
K JIMHEeMHBbIM WM K KBaJIpaTHbIM ypaBHeHMsM. PellleHue TeKCTOBBIX 3aZlauy C IMOMOLbI0 paljMOHaIbHBIX
yPaBHEHUH.

@yukyuu. OyHKUUA y=’¥'{_x, obpaTHasi IPONOPLMOHATBHOCTD, KBa/[paTUUHast (YHKIHS, UX CBOWCTBA
Y rpa(uKH.

BeposATHOCTH U CTaTUCTHKA.

[pescTaBieHre JaHHBIX B BU/le TabJHL ArarpaMM, rpavkoB. 3arosiHeHre Tab/nL, uTeHue U

MOCTPOEHHE ArarpamMM (CTOOUKOBBIX (CTOMOUYATHIX) U KPYTOBBIX). UTeHKe rpadMKOB peabHBIX MTPOIECCOB.
V3Bneuenue nHGOPMALIMK U3 [UarpaMM U TabJInL], UCTIOb30BaHKe U WHTepIpeTaliys JaHHbIX.

OmmcarenbHasi CTaTUCTHKA: CpeJHee apudMeTHuUeckoe, MeJuWaHa, pa3Max, HauOosblee U
HauMeHblllee 3HaueHUs1 Habopa UMCIOBBIX JaHHbIX. [IpuMephbl ciyuyaiiHOM KM3MeHUYMBOCTU. OrvcaTesbHast
craructvika. CiydaiiHas n3MeHUMBOCTh. CpefiHee unc/ioBoro Habopa. OTK/IOHeHus1. [IUCrepcusi YUC/I0BOTO
Habopa. CTaHJapTHOe OTK/IOHeHHe YUCI0BOro Habopa. JJuarpaMMbl pacCerBaHUsl.

MHoXecTBO, TIOAMHOXecTBO. Ormepalui HajJi, MHOXKeCTBaMU: O00be/liHEHWe, TiepeceueHue,
pornonHeHve. CBolcTBa  omepalyid  HajJ,  MHOXXeCTBaMH:  IepeMeCTUTe/NIbHOe,  COueTaTe/IbHOe,
pacrpefie/iuTe/sibHOe, BK/IOueHHe. ['paduueckoe rpe/cTaB/ieHe MHOKeCTB. PellleHMe NpPaKTUUECKUX U
TMPUK/IAIHBIX 3a/iau.

I'pad, BepmmHa, pebpo. CrerneHb BepiivHbL. Uucao pébep M cymMMmapHas CTeleHb BepIIVH.
[TpencraBnenre o cessHocTu rpada. Llemw u yukiel. ITytu B rpadax. O6xox rpada (3i1epoB MyTh).
IMpencraBnenne 06 opueHTupoBaHHOM rpade. [lepeBo. CBoiicTBa /iepeBa: €AUHCTBEHHOCTh MYTH,
CyIIleCTBOBaHUe BUCsSUel BepIIMHbI, CBSI3b MKy UMC/IOM BepIlKH U urcioM pebep. [IpaBuio yMHOXKeHUsI.



CnyyaiiHbelii 3KCriepuMeHT (OMbIT) W CiydaiiHoe coObiTHe. BepositHocTh ¥ wactota.  Poib
MaJIOBEPOSITHBIX U TIPAKTUUYECKU [JOCTOBEPHBIX COOBITHM B TIPHUPOZie U B oOIIecTBe. MOHeTa U UrpasbHas
KOCTb B TEOPUHM BePOSITHOCTel. DyieMeHTapHble COObITHSI. CiydaiiHble COOBITHS. BiarornpusTCcTByrOLHe
3/IeMeHTapHble COObITHSI. [IPOTHBOIIO/IOXKHBIE COOBITHS. [Iuarpammbl Oiiepa. HecoBmecTHble COOBITHS.
dopmysia CI0XKeHUs BepOsITHOCTeH. YC/ioBHasi BepoOsITHOCTh. [IpaBuwio ymHOXeHus. HesaBucumbie
cobbrTusi. [IpeacraBieHre 3KCIiepUMeHTa B BH/le JiepeBa. PellieHre 3aJjau Ha HaXOXKJeHHe BEPOSITHOCTEH C
TIOMOLIBIO ZiepeBa CIy4aliHOT 0 SKCIepUMeHTa, Juarpamm Jiepa.

9 knacc (119 u B rop)

KBajparuuHas pyHKIHA.

Oyukumsg. CpoiictBa QyHkUMM. KBazpaTHbI TpexusieH. Pa3fno)xkeHre KBa/lpaTHOrO TpexuseHa Ha
MHOXUTeMM. DyHKImA y = ax® + bx + ¢, ee colicTBa u rpaduk. CrerneHHas QyHKLWs.

YpaBHeHNs ¥ HEpaBeHCTBA C iByMs NepeMeHHbIMH.

YpaBHeHue c [ByMsi TepeMeHHbIMU. ['padmk ypaBHeHMs C JABYMsI TepeMeHHbIMU. JIMHeitHoe
ypaBHeHHWe C [JByMsl TepeMeHHbIMH W ero rpaduk. CucTeMbl ypaBHEHUN C JBYMsl TepeMeHHbIMHU.
I'padmueckue MeTO/bl pellleHUs] CUCTEM YpaBHEHUM C JBYMsl IlepeMeHHbIMU. PaBHOCU/IbHBIE CUCTEMBI U UX
cBoiicTBa. PellleHne cucTeM ypaBHEHUN MeTOJOM MOJCTAaHOBKU UM MeTOAAMU CIOXKEHUS] U YMHOXKEHHSI.
PemmeHnie cucTeM ypaBHEHMM MeTOJOM 3aMeHbl MepeMeHHbIX. CucTeMa [ABYX YpaBHEHMM C JByMsi
riepeMeHHBbIMU KaK MO/le/lb peasibHOM CUTYyaLuu.

HepaBeHcTBa. HepaBeHcTBa C AByMsi epeMeHHbIMU. CHUCTeMbl HEpPaBEeHCTB C IBYMs llepeMeHHbIMHU.
[HokasarenbcTBo HepaBeHCTB. HepaBeHcTBO Kolm-byHakoBcKoro.

O/1eMeHTbI IPUK/IaHON MaTeMaTUKH.

Marematuueckoe MogenupoBaHue. IIporieHTHble pacuyérbl. PopMy/a CJI0XKHBIX IIPOLIEHTOB.
[TpubmKEHHBIE BBIYMCTEHUSI. AOCO/IIOTHAsT W OTHOCHUTENIbHAsI TOTPelrHOCTH. HauasbHble CBefieHUs O
cratucTvike. I[TpeAcraBieHWe AaHHBIX B BUJe TaOJ/UI], KPYroBBIX W CTOJIOUATBIX JUArpaMM, rpadukos.
CratucTueckre XapakTepUCTUKM COBOKYITHOCTH [JaHHBIX: CpeflHee 3HaueHue, MOJQA, pasMax, MeJuaHa
BLIOOPKHU.

OcHoBHBIEe TpaBWia KOMOWHaTOpuKHU. I[lepectaHoBku. Pa3smenjenus. CoueTaHusi (KOMOWHAIUH).
YacTtoTa ¥ BEpOSTHOCTh CAy4aliHOTO coObITHs. Kiaccryeckoe ompejenieHye BepOSITHOCTH. BbrumcieHue
BEPOSITHOCTEM C TMOMOIL[BIO TTPaBUT KOMOMHATOPUKH.

YucnoBble oc/ie0BaTe/IbHOCTH.

[ToHsiTe umMC/IOBOM TOC/Te[OBaTeIbHOCTH. KoHeuHble M GeCKOHeuHble TI0C/e/[0BaTeTbHOCTH.
CriocoObI 3ajlaHusl TOC/Ie0BaTe/IbHOCTH. ApudMeThueckass U TreomeTpuueckas mporpeccud. CBOHCTBa
YJIeHOB apu(MeTHyeCcKoW W TeoMeTpuueckol rporpeccuit. @opmysisl 001jero useHa apudmMeTuyecko u
reoMeTpUuecKou nporpeccuid. @opMybl CyMMbl N TEPBLIX WIEHOB apu()METUUECKON U TeOMeTpUYeCcKOu
nporpeccuii. [lpejcTaBieHre o Tipefiesie TocjefoBaTebHOCTU. CymMMa OeCcKOHeUYHON reoMeTpuUuecKoi
riporpeccuu, y kKoropoi |q|< 1. IIpeacraBneHre 6eCKOHEUHOM TEePUOANUECKOMN AeCATUYHOW JpoOu B BUjE
00BbIKHOBeHHO# pobu. CymmupoBaHue. MeTo/i MaTeMaTHUeCKOW HHAYKIUU.

Anrefpa B HICTOPHUYECKOM Pa3BUTHH.

3apoxjeHre anreOpepl: KHWra O BOCCTAaHOBJIEHMM U TPOTUBOIOCTaB/IeHUd MyxamMme[a aiib-
Xope3mu. Vctopusi popmMupoBaHusi MaTeMaTUUeCKOro si3bika. Kak 3aposannack uzes KoopauHat. OTKpbITHE
MppalMoHaNbHOCTH. V3 ucTOpyuy BO3HUKHOBEeHUSI (POpMYyJT /Jisl pellleHUs] ypaBHeHUM 3-1 U 4-U CTereHeu.
Wctopus passutus noHsATus ¢yHkimy. Kak 3apoauiack Teopusi BepositHocTed. Uncia @ubonayuu. 3azaua
JI. TIuzanckoro (PuboHauuH) O KpOJHKax. V3 MCTOpUM PA3BUTHS TIOHATHS CUYETHOCTH MHOXKecTBa. O
npobieMax, CBSI3aHHBIX € IPOCThIMM urciaamMu. JI.®. Maruuukuii. I1.J1. Uebsimes. H.U. JlobaueBckuii. B. 4.
bynskoBckuii. A.H. Konmoropos. Eskmng. @. Buer. I1. ®epma. P. [lekapt. H. Tapransa. [I. Kapgano. H.



Ab6ens. b. TTackanb. JI. [Tusanckuit. K. aycc. T'. Kantop. JI. Diinep. FO.B. MatusiceBuu. JK.J1.®. beptpaH.
ITudarop. 3. be3y.

BeposATHOCTB U CTaTUCTHKA.

[TpescraByieHye JaHHBIX B BUZe TaO/uLl, AUarpaMm, rpaikoB, MHTepIpeTarys AaHHbIX. UTeHre 1
MOCTpOeHHe TabJIL], ArarpaMM, rpavkoB 110 peaTbHbIM JaHHbBIM.

OrmucarenbHasi CTaTUCTHKA: CpeJjHee apudMeTHUeCcKoe, MeJiaHa, pa3Max, HaubosibIiee u
HavMeHblllee 3HauUeHUsT Habopa UMCIIOBLIX JaHHBIX. [IprMeps! ciryuyaliHoW W3MeHUMBOCTH. M3MepeHue
paccerBaHUs AaHHBIX. [Jucriepcusi ¥ cTaH apTHOe OTK/IOHEHHe YMC/IOBBIX HabopoB. JJuarpamma
pacceuBaHMUs.

MHO>kecTBO, TOAMHOKecTBO. Oriepalii HaJj MHO)KeCTBaMU: 00beIHEHNe, TiepeceyeHue,
JorosniHeHWe. CBOMCTBa oreparyii HaJi MHO>KeCTBaMU: TlepeMeCTUTe/IbHOe, COYeTaTe/IbHOe,
pacripe/ie/iTe/IbHOe, BKIIOUeHue. ['paduueckoe npeficTaB/ieHre MHOXKECTB.

I'pad, BepmmHa, pedpo. CreneHs BepiuuHbL. Yucio pébep v cyMMapHasi CTerieHb BepILIHH.
I[MpexcTaBnenye o cBs3HOCTH rpada. Llenu u ruksel. [Tytu B rpadax. O6xop rpada (3i1epoB myTh).
I[NpencraBnenre 06 opreHTpoBaHHOM Tpade. [epeBo. CBoiiCTBa JjepeBa: eAMHCTBEHHOCTD MyTH,
CyILleCTBOBaHMeE BUCSUYel BepILUHBI, CBSI3b MeX/y UMC/IOM BepIIMH U 4ricioM pebep. ITpaBuio yMHOXKeHUs!.

CryuaitHbIi 3KCTIepUMEHT (OITBIT) M C/TydaiiHoe coObITHe. BeposTHOCTB M uacToTa. Posib
MaJIOBEPOSITHBIX U MPAKTUYECKH [JOCTOBEPHBIX COOBITUI B IPUPOJe U B 001iecTBe. MoHeTa 1 UrpasibHast
KOCTb B TEOPUHM BEpPOSITHOCTel. DieMeHTapHble COObITHS CydyaiHoro onbita. CiyyaiiHble COOBITHS.
Cnyuaiinbiii BeIOop. CBsi3b MeX/[y Ma/IOBEPOSITHBIMU U TIPAKTUUYECKHU I0CTOBEPHBIMU COOBITHSIMH B
niprpo/ie, obiecTBe 1 HayKe. BeposiTHOCTH COOBITHIA. OMBITEI C PABHOBO3MOKHBIMU 3/IeMEeHTapHBIMU
cobbrTusivu. [TpoTuBomooKHbIe cOObITHS. [narpamMma Diinepa. O0beanHeHNe U TiepeceyeHre COObITUM.
HecoBmecTHble coObITHSI. @OpPMYyJIa CII0XKEeHUS U TIPABUI0 YMHOYKEHUSI BEPOSTHOCTEH. Y C/IOBHAs
BeposiTHOCTh. He3aBucumeble coObiTHsL. [IpecTaBieHue ciryuaifHOro SKCIIepUMeHTa B BUjie /lepeBa.

PereHue 3a71au Ha TiepeunciieHre KomOrHayi. KoMOrHaTOpHOE TIPaBU/I0 YMHOXKEHHUS.
ITepectranoBku. ®akTopuan. CoueTaHus U unuc/i10 couetanui. TpeyrosnbHuk [Tackans.

I'eomeTpuueckast BepOSITHOCTb.

PerieHue 3a/1au Ha HaxOXK/leHHe BePOSITHOCTel B onbiTax. McnbiTaHus. Ycrnex U Heyaaua. Cepus
WCMBITaHUH /10 epBoro ycrexa. Vcnbiranus beprysu.

CnyyvaliHasi BeJIMUMHA U pacripefiesieHle BeposiTHOCTel. MaremaTrueckoe oxXKujaHue U
JVICTIepCHs CTydaiiHOU BeslnurHbI. [ToHsATHe 0 3aKoHe OosbLInX unces. M3mMepeHre BepOsITHOCTEH €
MOMOILIbIO YaCTOT.

COJEPXAHUME YUEBHOI'O KYPCA (TEOMETPUHA)
7 xnacc (68 yacoB B rop)
IIpocreiimmne reomerpuyeckue Gurypsbl
Touka, npsmas. OTpe3ok, ayd. Yroia. Bugel yrioB. CMexHbIe U BepTHUKa/bHbIe YIJibl. bBrccekTpurca yria.
[Tepecekaronjuecs U mapasuiesibHble npsiMble. [leprieHAUKYysipHbIe TipsiMble. [Ipr3Haku rapasiesbHOCTH
npsiMbix. CBOMCTBA Mapasijie/lbHbIX MPSIMbIX. [lepneHauKyisap ¥ Hak/IOHHasi K MPSIMOM.
N3MepeHue reoMeTpuyeCcKux BeJTUIUH
HnuHa orpe3ka. PaccTosiHue mexay AByMsi TOukKamu. PaccTosiHMe OT TOUKM [0 mpsMoW. PaccrosiHue
MeXX/ly Tapasijie/lbHbIMU MPSMbIMHU.
[TeprimeTp MHOTrOyroJ/IbHUKA.
[vHa OKpY’>KHOCTHU. [J1vMHa JyTy OKPY>KHOCTH.
I'papycHast Mepa yriia. BenuurHa BOMCaHHOIO yrJia.



MHoOroyrojibHIUKHU

TpeyronsHuky. Bugel TpeyronbHUKOB. MeanaHa, OMCCeKTpHCa, BBICOTA, CPeHsIsl JIMHUS TPeyroJbHHYKA.
[lpu3sHakM paBeHCTBA TpPeyronbHUKOB. CBOWCTBA W TIPU3HAKA DPaBHOOEJPEHHOTO Tpeyro/bHHUKA.
CepeivHHBIM TeprieHAUKYJIAp oTpe3ka. Cymma YIJIOB TpeyrojibHUKA. BHelHue yrijbl TpeyrosibHUKA.
HepaseHctBo TpeyronbHuka. COOTHOLIEHUS] MeXXy CTOPOHAMU Y yI/IaMU TPeyro/IbHUKA.

OkpyXHOCTBb U Kpyr. ['eomeTpHyeckue roCTpoeHus

OKpy>XHOCTB M KPYyT. DJIeMeHThI OKPY)XHOCTU U Kpyra. LleHTpasibHble U BIMCaHHble yIibl. KacarenpHas K
OKDY>XKHOCTHM U eé CBOWCTBa. B3anMHOe pacrosioykeHre NpsIMOM U OKPY>KHOCTH. OmycaHHast U BIIMCaHHAs
OKPY’>KHOCTH TpeyroJyibHUKa. ['eomeTrprueckoe Mecto Touek (I'MT). CepeviHHBIM TIepHeHAUKYISIP OTpPe3Ka
u buccekTpuca yryia kak ['MT.

'eomeTprueckye NMOCTpoeHUs1 LIMPKy/J1eM U JiMHerMKOM. OCHOBHbIe 3a7laud Ha IOCTPOeHHe: MOCTPOeHHe
yrja, paBHOIO [aHHOMY, IIOCTpOeHHe CepeJUHHOrO IepreHAUKyJsipa [AaHHOIO OTpe3Ka, I0CTpOeHHe
NpSIMOM, TIPOXOJAIIeld uepe3 [aHHYK) TOUKY M TIeprHeHJUKY/JIpHOW [aHHOW MpsSIMOM, IOCTPOEHUe
OuccekTpUChl AaHHOTO yria. [TocTpoeHue TpeyrobHUKA 110 33/jlaHHbIM 37ieMeHTaM. Metos 'MT B 3aauax
Ha II0OCTpOeHue.

8 xnacc (68 yacos B rop)

MHoOroyroisHUKH

YeTbIpéxyronbHUKY. [lapanienorpamm. CBoCTBa ¥ MPU3HAKY Napasuienorpamma. I1psimoyronbHuK, poMo,
KBaJpar, MX CBOMcTBa W Tmpu3Haku. Tparenus. CpeAHss JWMHUA TparneLMd U e€ CBOMCTBA.
MHoroyroipHUKY.  Beinykible  MHOroyrosibHUKM. (CyMMa  YIVIOB  BBIIIYK/IONO  MHOIOYIOJIbHHUKA.
[TpaBuibHbIe MHOTOYTOMbHUKU. TeopeMa ITudaropa. ITomoOHBIe TpeyronbHUKH. [IpH3HaKM IMOZOOMsS
TPeYronbHUKOB. TOUKM TepeceueHusi Me/vaH, OMCCEKTPUC, BBICOT TpPeyrojbHUKA, CepeJUHHBIX
TIepreH/VKY/ISpPOB  CTOPOH TpeyrojibHUKA. CBONCTBO OHMCCEKTPUCHI TpeyrojbHUKa. Teopema ®arneca.
Metprueckye COOTHOLIEHUs B NPSAMOYTOJILHOM TpeyrosbHUKe. CHHYC, KOCUHYC, TaHI'€HC, KOTaHI'eHC
OCTpOro yrja NpsMOYI'OJILHOTO TpeyroybHuKa U yrios oT 0 mo 180. ®opMysibl, CBA3bIBAKOIIKME CUHYC,
KOCHHYC, TAaH'€HC, KOTaHI'eHC O/IHOTO M TOT'0 JKe yrJa.

OKpyXHOCTBb U Kpyr. ['eomeTpHyeckue oCTpoeHus

BriicaHHble 1 onuMcaHHbIE YeTBIPEXYIOJIbHUKW, MX CBOMCTBAa W IIPU3HAKU. BrivcaHHble M ONKCaHHBIE
MHOT'OYT'OJIbHUKHU.

H3mepeHne reoMeTpUYeCKUX BeTUYHH

dnuHa oTpe3ka. PaccTosiHue Mexxay AByMsl TOUKaMH. PacCTosiHME OT TOUKM /10 TIPSIMOM.

[MoHsTuss TIOIIAIM MHOTOYTO/MbHUKA. PaBHOBenukue Gurypel. HaxoxkeHue T/IOMIaAd KBaJpara,
NpsAMOYTOJ/IbHUKA, T1apasiiesiorpaMmma, TpeyrojbHUKa, TpareLyu.

[MonsiTre mtotmazu Kpyra. [1nomaas cekropa. OTHOILIeHKe IO ael MoJ00HBIX UTyp.

9 ks1acc (68 uacos B rop)

MHoOroyroisHUKH

PelieHve TpeyrosbHUKOB. TeopeMa CUHYCOB U TeOpeMa KOCHUHYCOB.

JleKapToBble KOOPAMHATHI HA MJIOCKOCTH

dopmysia pacCTosiHUSL MeXAy [AByMsl Toukamu. KoopAuHaTthl cepefiviHbI OTpe3Ka. YpaBHeHUe (PUTypHI.
YpaBHeHUs1 OKPY>KHOCTH M MPSIMOM. YTJI0BOU KO3(h(pULIMeHT NpsSMOH.

BekTopsnl

[Toustue BekTOpa. Mogynb (AnvHa) Bekropa. PaBHble BekTOpbl. KosmMHeapHble BeKTOpbl. KoopauHaTh!
BekTOpa. Cri0KeHWe U BbIUMTaHKWe BEKTOPOB. YMHO)XeHHe BeKTopa Ha uuciio. CkajsipHOe IIpou3BefieHue
BeKTOpOB. KocuHyc yriia Mexxzay ByMs BeKTOpaMH.



I'eomeTpuueckue npeodpa3oBaHUsA

[TonsiTue o mpeobpa3oBanuy ¢urypsl. [IrkeHue ¢urypbl. Bugbl ABWKeHUsIGUTYPbI: TapasuienbHbIN
TiepeHoc, oceBasi CHMMeTpHS, LieHTpaibHasi CUIMMeTpHs, ToBopoT. PaBHble ¢urypsl. ['omoTertus. Ilomobue

dburyp.
JJI€eMEeHTHI JIOTUKH

Ornpepenenve. AKCMOMBI U TeopeMmsbl. [lokasaTenbCTBO. [loKa3aTesbCTBO OT IPOTUBHOrO. TeopeMma,
obpatHas jaHHOM. HeoOX0oMMOe 1 ZI0CTaTOUHOE yC/I0BUS. YTIOTpeO/ieHre TOTUUeCcKUX CBSI30K ec/u..., Mo

..., M020d U Mo/IbKO moeod.

I'eomeTpusi B HCTOPUYECKOM Pa3sBUTHH
W3 uctopun reomerpuy, «Hauana» EBkmnpa. Victopus naroro nocrynara EBkmnpa. Tpuronomerpus —
HayKa 00 M3MepeHUH TPeyrobHUKOB. [locTpoeHre MpaBUIbHBIX MHOTOYTOMBHUKOB. Kak 3apoannace uiest

KOOp/IMHAT.

H.J. JTobaueBckuid. JI. Sitnep. Panec. Iudarop

TEMATHNYECKOE INTAHUPOBAHUE
Anrebpa. 7 kiacc
( 4 yaca B Hepiest0, Bcero 136 uacoB)

XapaKTepn(:TuKa OCHOBHBIX BH/10B

& Co/iep)xaHue yueoHOro 2
= MaTepnana ol AeATeTbHOCTH yquflKa §
as! § f (Ha ypoBHe yueOHBIX /|efiCTBHI)
I'naea 1 JInHeliHOe ypaBHeHHe C 15 Pacno3Hasamb 4UC/I0BbIe BEIpa)KeHUS U
0/{HOM IepeMeHHOH BbIP@)KeHUs C [lepeMeHHbIMHU, IMHeHbIe
1 | IloBTOpeHue Kypca 5-6 3 | ypaBHeHus. [IpuBOAUTH IpUMeEPHI BbIPAXKEHUH C
K/accoB. BesieHue B anrebpy repeMeHHBbIMHY, JIMHENHbIX YpaBHEHWUH.
2 | JIuHeliHOe ypaBHEHUE C OJHON 5 | CocTraB/ATh BhIpakeHHe C IlepeMeHHBIMU 110
repeMeHHOU YC/IOBUIO 3a/jaui. BBIMOMHATE peobpa3oBaHus
3 | Pemenue 3a1a4 C IOMOLBIO 5 | BbIpaJKeHUii: IPUBOJUTE MOJ00HBIE C1araeMele,
ypaBHeHUH pacKpbIBaTh CKOOKM. HaxoauTh 3HaueHne
[ToBTOpeHue u 1 | BbIpa)KeHUs C IlepeMeHHbIMU T1PH 3a[|JaHHbIX

cucTeMaTH3anys yueOHOTOo
MarepHana

3HAYEHHAX ITepeMEHHBIX. KJ'IaCCI/ICbI/IL[I/IpOBaTI:
af[l"66paI/I‘-IECKI/Ie BbIDa>KeHHS. OnuceIBaTh neJsblie




KoumposbHas pa6oma Ne 1 1 | BeIpakeHUs.

dopmynuposamb onpejiesieHUe JTUHEUHOTO
ypaBHeHus1. PeliaTe TMHENHOe ypaBHEHVE B
o6mieM Bujie. IHTepIIpeTHPOBATh YpaBHEHHE
KaK MaTeMaTUUYeCKy MO/ie/lb pealbHON
cutyanuu. ONUCkbIBaTh CXEMY pelleHUst
TeKCTOBOM 3a/lauul, IPUMEHSITh eé /1Jis1 pelleHust
3a/a4y
Cobarodamb Ha ypoke obwjenpuHsimbie HOpMbl
noeeoeHusi, npasuna obujeHust co ecemu
yuacmHukamu obpazoeamenbHoll
desime/IbHOCMU, NPUHYUNbI y4eOHOU
OUCYUNAUHBI U CAMOOP2aHU3AyuU.
ITpuobpemamb HaBbIKU CAMOCMOAMENLHO20
peleHUsi N0OCMas/eHHbIX 3a0ad.

ITpedcmaeneHue OaHHbIX 7

4 | [IpencraBneHue JaHHbBIX B YuraTh uHGOpPMaI[HIO, TPeJCTaB/IeHHYO0 B
Brze Tabsmy. [TpakTryeckue Tab/u1axX, Ha AUarpaMMax, rpe/iCTaB/sTh
BBIUMC/IEHUS 10 TABIMUHbIM JJaHHbIE B BU/Ie Tab/IuLl, CTPOMTh JAMarpaMMBbl
AAHHBIM. VI3B/I€UeHHe 1 3 (ctonbukoBble (cTos0YaThIE) ¥ KPYTOBLIE) 110
HHTepIpeTaryst TabTMUHBIX .
naHHBIX, TIpaKTHYeCKas MaccvBaM 3HaueHud. ONUChIBaTh U
paGota HWHTepIpeTUpPOBaTh peasibHble YMCI0BbIe

5 | I'paduueckoe npejcTaBIeHue JlaHHbIe, TIpe/icTaB/ieHHble B TabMiax, Ha
JJaHHBIX B BUJIe IOCTPOEHUE Jimarpammax, rpaykax
CTONM0YATHIX (CTONOUKOBBIX) 2
auarpamm. UrteHue u
MOCTPOEHKEe JrUarpaMm

6 | ['paduueckoe npesncraBaeHne
JJaHHBIX B BUJIe IOCTPOEHHE 2
KPYTOBbIX [guarpamm. UteHue
Y MIOCTPOEHHE AuarpaMm

I'nasa 2 1lenble BeIpa)keHUs 52 | @opmyauposamb onpedesneHuUsi: TOXKXAECTBEHHO

7 | ToXnecTBeHHO paBHbIe 2 PaBHbBIX BbIPa)KEHUH, TOX/IeCTBa, CTEIeHU C
BbIpaKeHHs. ToxzecTBa HaTypa/IbHbIM I10Ka3aTeseM, OJHOU/IeHa,

8 | Crenenp C HaTypa/bHEIM 3 | crangapTHOro BAa ofHOWIeHa, Koo(dULeHTa
TOKA3aTE/IEM OZIHOU/IeHa, CTeleH! OJHOU/IeHa, MHOIOUJIeHa,

9 | CBoriCTBa CTereHu ¢ 3
HaTypaJIbHbIM IT0Ka3aTesieM CTelEEHH e

10 | OgHounens! €80lICMea: CTereHy C HaTypalbHbIM

11 | MHOrowiens: 1 | MOKasaresieM, 3HaKa CTerleHu;

12 | Croskenme v BEIqmTanme 3| Ppasuna: 0Ka3are/bCTBa TOXK/ECTB,
MHOIOU/ICHOB YMHO>XeHHsI OJJHOU/IeHa Ha MHOT OUJIeH,
Koumpoﬂbﬂag paﬁoma No 2 1 YMHO>X€HHUA MHOT'OYJIEHOB. ,ZIOK(BblSGmb

13 | YMHOXeHHe oHOUWIeHa Ha CBOMCTBA CTeIeHU C HaTypaJIbHbIM MOKa3aTe/ieM.
MHOTOWIeH 3anuchiBaTh U JOKa3bIBaTh POPMYJIbL:

14 | YMHOXeHHe MHOTOU/IeHa Ha 4 | Ipou3Be/ieHNs CyMMbI U PasHOCTH /IBYX

MHOIroud/jieH

BbID&KEHUM, Pa3HOCTU KBa/IpaTOB [IBYX




15 | Pa3no)keHre MHOIOUY/IEHOB Ha 3 | BeIpaKeHUH, KBaJipaTa CyMMbI U KBaJjparta
MHOXXUTeU. BeiHeceHne Pa3HOCTH JBYX BbIPaKeHUM, CyMMbI KyOOB U
00111er0 MHOXKUTEJTS 32 CKOOKH Pa3HOCTH KyOOB [IBYX BbIPa>KEHHH.

16 | Pa3snokeHre MHOTrO4IEHOB Ha 3 | Bbiyucnamp 3HaueHue BbIpaXKeHNUH
MHOXUTeU. MeTtoz C nepeMeHHbIMU. [IprMeHATL CBOUCTBA CTeNleH!
TPYIITUPOBKU JU1st IpeoOpa30BaHus BhIDAXKEHHWH. BBITTO/THSATS
KoumpoabHnas paboma Ne 3 1 | yMHOXXeHHe OJHOU/IEHOB 1 BO3BeJleHUe

14 | [IpousBeseHre Pa3HOCTH U 3 | ofHOUIeHa B CTerneHb. [IpUBOAUTE OAHOWIEH K
CYMMBI /IBYX BbIpa>KeHHUU CTaHJapTHOMY BHU/ly. 3alIMCbIBaTh MHOT'OUJIEH B

15 | Pa3HOCTb KBaZpaToB ABYX 2 CTaHJapTHOM BH/e, OTIpe/ieiATh CTeleHb
BbIpa>kKeHU MHorouieHa. ITpeoGpa3oBbIBaTh IPOU3BEZIEHHE

16 | Keagpar cymMBl ¥ KBajipart 4 | ofHOY/IeHa YU MHOTO4/IeHa; CyMMBI, Pa3HOCTH,
Pa3sHOCTH [BYX BbIPaKEHUIA MPOU3Be/IeHUs [BYX MHOTOU/IEHOB B MHOT'OUJIEH.

17 | Ilpeobpa3oBaHue MHOTOU/IeHa 3 BrImnoiHATE pasnokeHre MHOTOU/IeHa Ha
B KBajpaT CYMMbI WU MHOYKUTE/IU CrIocOO0M BbIHECEeHUST 06LL1€1"0
Pa3HOCTH [IBYX BbIP@KEHUI MHOYKUTeJISI 38 CKOOKH, CTTIoCOO0M TPYTIITHUPOBKH,
KoumposabHnas paboma Ne 4 1 1o ¢opMy/iaM COKPAILlEHHOT'O0 YMHOXXEeHMUSI U C

18 Cy'MMa Y Pa3sHOCThb Ky60]3 IBYX TNpUMeHeHreM HeCKOJ/IbKHUX CI1I0Cco00B.
BBIpa)KeHI/Iﬁ Wcrnonb3oBarthb YKad3dHHEIe Hp606pa30BaHI/IH B

19 HPHMEHEHI/IE pas/IMuHbIX 4 TpoLecce pelieHus ypaBHEHHﬁ, JI0Ka3aTe/IbCTBa
crnocoboB pas/ioyKeHus yTBepMEHHﬁ, pelnieHrd TEKCTOBBIX 3add4.
MHOTOU/IeHa Ha MHOYKUTeNN Yuumbcs 06¢ydicoamnb ungopmayuio u
TToBTOpeHMe U 1 | 8blckasbleamb c80€ MHeHUe No ee No8ooy,
cHCTeMaTH3aLys yae6HOro pdassusamb yMeHusi cogepulamb NPAesuibHbIl
Marepuaa 8b100p.

KonmposabHas pa6oma Ne 5 1 | Pasgusamb no3HasamenbHylo U ME8OPUECKYIO
aKmMueHOCMU, UHUYUAMUBHOCMb 8 PA3/AUYHbIX
cepax uzyueHuss MamemMamuku.

OnucamenbHas cmamucmuka. 8 | Vcnonb30BaThk /11 OMUCAHKUS JaHHBIX

20 | Uucnosble Habopwl. CpegHee CTaTUCTUYeCKHe XapaKTepUCTUKU: CpeJHee
apumerrueckoe. Mepa 2 | apudmernyeckoe, Meauana, HaubobIIeE U
LIeHTPa/TbHOU TeH/IeHIMH HauMeHbIllee 3HaYeHHs, pa3Max.

(Mepa 11eHTpa)

21 | MeauaHa unc/ioBoro Habopa.
¥YcToMunBOCTH MeIaHBbI. 2
[TpakTryeckast pabora
«CpejHyie 3HaueHUs»

22 | Pelienue 3az1a4 C MOMOLLBIO
cpefiHero apu(MeTUUeCKOro u
MeuaHbl. PelieHue 3azau ¢ 2
WCI10/1b30BaHKeM 1M POBLIX
pecypcoB Ipu U3y4eHUun
CBOWCTB CpeJHUX

23 | Haubornblilee v HaMeHbIlIee
3HaueHWs YKCI0BOT0 Habopa. 2
Pasmax

I'nasa 3 ®yHknumn 12 | [IpugoOumb IpUMephl 3aBUCUMOCTEN MEXIY




24 | Ced3u MeXAy BeJIMYMHaAMU. 2 | BeMuMHaMU. Pa3nuuate cpefu 3aBUCUMOCTeN

OyHKUYSA (byHKLMOHAaIbHBIE 3aBUCUMOCTH. Onucbleamsb

25 | Crioco6OnI 3a1aHust hyHKI[UH 2 NOHAMUS1: 3aBUCMMOM M HE3aBUCUMOU

26 | I'paduk dpyHKLIMH 2 | nepeMeHHBIX, (YHKLUH, apryMeHTa (GyHKLIWY;

27 | JluneliHas QyHKLUS, eé 4 | crioco6wl 3aanus GyHKIUH. DopMyMpoBaTh
rpaduku cBolCTBa oripeziesieHust: 06/1aCTH orpeiesieHnst PyHKLWH,

[ToBTOpEHUE U 1 | obnactu 3HaueHu# GyHKLIMY, TpadrKa

cUcTeMaTu3anys yue6HOro byHKIUY, TUHeNHON GYHKIUH, TIPIMOU

MaTepuasna MPOIOPLIMOHA/IEHOCTH.

KoumposabHnas paboma Ne 6 1 Bbiuucnsamp 3HaueHUe QPYHKLIUU T10 3a[aHHOMY
3HaueHHIo aprymeHTa. COCTaB/sATh TabIUL[BI
3HaueHu QyHKUMU. CTpoUTh rpavK (PyHKLMH,
3afiaHHOM Tab/muHo. [To rpaduky yHKIMY,
SIBJISIOLLIENCSl MOJIeNbI0 peasibHOro MpoLecca,
orpeiesisiTb XapaKTePUCTHUKU 3TOr0 MpoLiecca.
CtpouTh rpadvkK TMHENHOW (PYHKIMK U TIPSIMOU
MPOMNOPLIMOHANIBHOCTA. OMUCHIBaTh CBOMCTBA
3TUX (PYHKIUHA.

Ocyuwjecmensimb 2pynnogyio pabomy uau
pabomy e napax, ¢ yeabto 0byueHust KOMaHOHOL
pabome u 83aumodelicmeuto ¢ Opy2umu 0embMu.
ITpuobpemamb HaBbIKU CAMOCMOSAMEALHO20
pewleHus NOCMAaeneHHbIX 3a0ay.
CiyuaiiHasi U3MeHUYMBOCTh.(6 4) Nwmethb npejcTaBieHre o0 CIydyaiiHOM
BeposTHOCTH M YacToTa 10 | MSMEHIMBOCTH Ha NIPUMEpAX LieH, bur3nUecKrx
orydaiiHoro coobiTus. CiydaiiHble BeJIMUMH, aHTPOTIOMETPUUECKHX [JaHHBIX, UMETh
co0bITHA (44) ripe/iCTaB/ieHUe O CTaTUCTUUECKON
28 Ciy4aiiHbI{ 5KCTIepUMEeHT 2 yCTOWYUBOCTH
(omBIT) M CyTyyaiiHOe CoObITHE
29 BeposiTHOCTB U yacToTa. 2
Posb MasioBeposAATHBIX U
30 MPaKTUYECKU JOCTOBEPHBIX
CoObITHI B TIpHPO/iE U B 2
ob1riecTBe
31 Moseta 1 urpasbHasi KOCTb B 4
TEeOpPUU BEPOSITHOCTEH.
I'naea 4 Cucrembl TUHENHbBIX 21 ITpueodumb npumepbl: ypaBHEHUS C IByMsI
yPaBHeHMH C ByMsl lepeMeHHbIMH repeMeHHbIMY; JIMHEMHOrO ypaBHEHUs C ABYMSI
32 | YpaBHeHus C IByMs 2 | mepeMeHHBbIMH; CUCTeMBI [IBYX TUHEUHBIX
riepeMeHHbIMU yPaBHEHHH C IByMS IepeMeHHbIMU; peasbHbIX
33 | JIuHeliHOe ypaBHEHUE C ABYMS 4 | mpoteccoB, /151 KOTOPbIX YpaBHEHNUE C IBYMsI

repeMeHHbIMU U ero rpadrk

rnepeMeHHbIMHU WJIN CUCTEMaA ypaBHEHI/Iﬁ C AByMA




34

CucTeMbl ypaBHEHUH C IByMsI
nepeMeHHbIMU. ['padrueckuit
MEeTO/, pellieHNs] CUCTeMBI JBYX
JIMHEUHBIX YPaBHEHUH C IBYMSI
repeMeHHbIMU

35

PelieHre crcteM TMHEHHbBIX
ypaBHeHU MeTO/|OM
T0/ICTAaHOBKHU

36

PeliieHye cUCTeM JTMHEHHBIX
ypaBHEHU MeTOZOM
CJIO’KeHUsT

37

Perrenue 3az1au ¢ MoOMOLIBIO
CUCTeM JIMHENHbIX YpaBHEHU!

[ToBTOpEHUE U
cucTeMaTH3aIys yueOHOTo
Marepuana

KonmpoabHas paboma Ne 7

repeMeHHBbIMU SIB/ISIFOTCSI MaTeMaTHyeCKUMU
MO/Ie/ISIMU.

OmnpefiensTh, SIBSIETCS /I TIapa YUCes
pelLleHreM /IaHHOTO YPaBHEHHs C IBYMsI
repeMeHHbIMH.

dopmynuposamb: onpeodeneHus:: pelieHust
ypaBHEeHUsI C IByMsl IepeMeHHbIMU; UTO 3HAUUT
peLIUTb ypaBHeHUe C [IByMsl [IepeMeHHbIMUY;
rpaduKa ypaBHeHUs1 C ABYMsl TlepeMeHHbIMU;
JTMHEHHOr0 YpaBHeHUsI C IByMs IlepeMeHHbIMHU;
pelleHtsi CUCTeMbl ypaBHEHUM C IByMsI
riepeMeHHbIMU;

ceolicmea ypaBHeHUM C JByMs TiepeMeHHbIMHU.
Onucbleamb: CBOWCTBa rpayika TMHEMHOT0
ypaBHeHUsl B 3aBUCUMOCTU OT 3HaUeHU M
Ko3(puimeHToB, rpadueCcKuii MeTo/, pellieHus
CUCTEMBI /IBYX YPaBHEHUM C ABYMs
repeMeHHbIMH, MeTO/] TI0/ICTAaHOBKY U METOJ
CJI0XKeHUs [/1s1 pellleHusl CUCTEMBI IBYX
JTMHENHBIX ypaBHEHUH C IBYMsI rlepeMeHHbIMU.
Cmpoumb rpaduK TUHEMHOTO YpaBHEHUSI C
[IByMsi lepeMeHHbIMU. Pelath cucTembl ABYX
JIVHEeNHbIX ypaBHEHWUH C IByMsl [TIepeMeHHbIMHU.
Pewamb TekcTOBbIE 33/jauy, B KOTOPBIX CUCTeMa
JIBYX JINHEWHBIX YPaBHEHUU C JBYMSI
riepeMeHHBbIMU SIB/ISIeTCS MaTeMaTUuecKOoi
MO/Ie/IbI0 PeasibHOrO Tpoliecca, U
VHTepNpeTUPOBaTh pe3y/bTaT pellieHust
CUCTEMBI.

Yuacmeosamb 8 Kypamopcmee
MOMUBUPOBAHHBIX U 3PYOUPOBAHHBIX
obyuarowuxcs Haod ux HeycnesarwjuMu
O0OHOK/AACCHUKaMmu, 0aroljem WKOAbHUKAM
COYUA/IbHO 3HAUUMBbIU ONnblm compyoHuuecmea u
83aUMHOL NOMOWjU.

Paszgusamb camocmosimenbHocmb, pegekcuto,
CAMOOYEHKY, CaMOOP2aHU308aHHOCTIb.

BBejenue B Teopuio rpaoB

Ucrnonb3oBath  rpaduyeckoe  MpeficTaBlIeHUe




I'pad, BepinHa, pebpo. MHOXKECTB U CBSI3€l MeXXAy HUMU [i/IsI ONTHCAHUS
Crernenb BepinHbL. Uncio MPOLIECCOB U SIBJIEHWM, B TOM UHCJIEe TIpH
pébep 1 cymMMapHasi CTeTieHb pelIeHnH 3a7iau U3 APYTUX y4eOHBbIX MpeJMeTOB
BepuvH [IpescTaBnenue o 1 KypCOB
42 | cBa3HocTH rpada. Lenu u 2
kel [lytu B rpadax. O6xof,
rpada (3i1/1epoB MyTh).
I[pencraBnenue 06
OpPUEeHTHPOBaHHOM rpade
43 Pemrenne 3aziau € TIOMOILIBIO ?
rpados.
IIpuobpemamb  HABbIK  CAMOCMOSIMENLHOR0
IToBTOpEHHe M cUCTeMaTH3aALUs 7 | peweHus meopemuueckol npobaembl.
3HAHUM Bblpabambieamb HABbIKU nyo6AuYHO20
gblcmynsieHust neped ayoumopuetl.
[ToBTOpEHMs Kypca 7 Kjiacca 6
WTtoroBast KOHTpoOJIbHas paboTa 1
Wtoro 136

TEMATHUYECKOE INTAHUPOBAHUE
Aunredpa. 8 kiacc (4 yaca B Heziento, Bcero 136 yaca)

¢ =)
=9 XapakTepuCTHKA 0CHOBHbBIX BU/I0B
g f CojepxaHue yueGHOro 3] paierep
s ¢ <} AeATe/IbHOCTH yYeHUKa
= ; MarTepuasia ) . .
; 2 (Ha ypoBHe yueOHBIX /IefiCTBHI)
=
=]
=
[ToBTOpEeHMe Kypca anrebpsl 7 Kiacca 3
I'naea 1 PanjyoHanbHbIe BhIPpaKeHUs 41
1 | PauumonanbHbIe Jpobu 3
2 | OCHOBHOE CBOMCTBO 3
paryoHanbHOM Apobu
3 | CnoxxeHue v BbIUMTaHUE 3
palMoHaMbHBIX [pobeii ¢
O/IMHAKOBLIMM 3HaMeHaTe/IsIMU
4 | CnoxxeHue ¥ BblUMTaHUe 5
palMoOHATBHBIX Apobett
C pa3HbIMU 3HaMeHaTe/ISIMU
KonmpoabHas paboma Ne 1 1




YMHOXeHUe U JleJieHne
paLoOHaIBHBIX pobeii.
Bo3BeieHne palioHaIbHOM
Ipobu B CTereHb

6 | ToxgecTBeHHbIe TTpeobpa3oBaHUH
s paLiMOHaIbHbIX BbIDA)KEHUIN
KoumpoabHnas paboma Ne 2

7 | PaBHOCW/IbHBIE YDaBHEHUS.
PanioHanbHbIe ypaBHeHUs

8 | Creniens C LjenbIM
OTpHLaTe/IbHBIM [T0Ka3aTeiemM

9 | CBOMNCTBa CTeleHHU C 1eTbIM
roKasaTesem

10 k

OyHKUYA X 1 eé rpaduk

KonmpoabHas paboma Ne 3

Pacno3nasams 1jenble palioOHabHbIE
BBbIDa)KeHUs1, APOOHbBIe paliOHA/TbHbIE
BbIpa)KeHUs1, IPUBOJUTH NTPUMePbI TaKUX
BbIpa)XeHU. PopMyauposamn:

onpede/ieHUs1: paLjiOHaIbHOTO BbIpa)KeHus,
JOTTyCTUMBIX 3HAUeHWI TIepeMeHHOM,
TOJKZ,eCTBEHHO PaBHBIX BbIp&)KEHUM, TOXK/ECTBa,
PaBHOCUJIbHBIX YpaBHEHMM, paljuOHaIbHOTO
ypaBHeHMs], CTeIleHU C HyJIeBbIM I10Ka3aTeseM,
CTeNeHH C Le/IbIM OTPULIaTe/IbHBIM TT0Ka3aTeseM,
CTaHZApPTHOTO BH/jA YKC/a, 0OpaTHON
NIPOIOPLIMOHAILHOCTH; C80UCMEA: 0OCHOBHOE
CBOMCTBO pallMOHAIBHOM [po0U, CBOKCTBA

CTeIleHHU C LieJIbIM IT0Ka3aresieM, ypaBHeHUH,
k

Gyskipm ~ M
npasua: CloXKeHusi, BHIYUTAHHWS, YMHOXKEHUS],
neneHus npobeti, Bo3BejeHUs IpOOU B CTETIEHb;
yCJIOBHE PaBEeHCTBa Apobu Hy/0. /Jokasbieams
CBOWCTBA CTeTeHH C LieJTbIM TI0Ka3aTeseM.
Onucbleamb rpadmuecKuii MeTo/, pellieHust
yPaBHeHU! C OJHOW repeMeHHOM. [IpumeHsamb
OCHOBHOE CBOMCTBO pal[MOHAILHOU Apobu /st
COKpallleHus U TipeoOpa3oBaHust ApoOeid.
[TpuBOAUTE IpOOU K HOBOMY (001IIEMY)
3HameHarem0. HaxouTk CymMy, pa3HOCTb,
TpOM3BeZieHre W YacTHOe Apobeii. BhIMomHATh
TO’KZeCTBeHHbIe peobpa3oBaHuUsI
palLMoHaNbHBIX BbIpa)KeHui. Pewamsb
ypaBHeHHUs C TlepeMeHHOM B 3HaMeHarese pobu.
IpumeHsimb CBOMCTBA CTEIEHU C LieJIbIM
TIOKa3aTesieM ZiJisi Tpeo0pa30BaHusT BbIPa)XKEHHI.
3anucbigamp yncia B CTAaHJaDTHOM BUJe.
BbinoaHamb TIOCTpOeHMe U uTeHue rpaduka

k

byHKIMN n.

Cobmodamb Ha ypoke obwjenpuHsimbie HOpMbl
noeeoeHusi, npasuna obujeHust co ecemu
yuacmHukamu obpazosamesnbHoll
desimeabHOCMU, NPUHYUNDI YueOHOU
OuCYUN/IUHbI U CAMOOP2AHU3aYUU.

Pazeusampb no3HasamesbHyt0 U MeOPUECKYHO
aKmugHOCMu, UHUYUaMUBHOCMb 8 Pa3AUUHbIX
cpepax usyyeHus MamemMamuxu.
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ITpedcmaeneHue 0aHHBIX:
[MpencraBneHue JaHHBIX B BUie
Tab/MILI arpamm, rpadyuKoB.
3arnonHeHue Tab/HLI, YTeHHE U
MOCTPOeHNe Juarpamm
(cTO/IOUKOBBIX (CTOIOUATBIX) U

V3Bnekath 1 peobpa3oBbIBaTh MHGOPMALHIO,
TIpe/ICTaB/IeHHYIO B BU/le TabJIHLl, fuarpamm,
rpa¢vKoB, NpeJCTaB/IsATh [JaHHbIE B BU/lE
TabmuLy, ArarpamMm, rpaduKoB.

KpyroBbix. UTeHue rpaukon 4
peasibHbBIX IIPOLIeCCOB.
V3BneueHne nHpopmaLuy U3
JvarpamMbl Tabu,
WCII0/Ib30BaHKe U MHTepIipeTanus
JlaHHBIX
OnucamenbHas cmamucmuka. 6
PacceusaHue 0aHHbIX
12 OnwucarenbHast CTaTUCTHKA: OnuceiBaTh JaHHBIE C TIOMOILLIO
Cpe/iHee apr(pMeTHIECKOe, CTaTUCTUYECKUX TT0Ka3aTesei: CpeJHUX
Me/luaHa, pasmax, Haubosbiiee u 3HaueHWIi U Mep paccerMBaHud (pasmax,
HavMeHblllee 3HaueHus1 Habopa 2
JHCTOBBIX 4aHHBIX. [pUMeEpE! [UCTIepCHsi U CTaHJapTHOe OTK/IOHEHHe).
CTy4aliHOM U3MEeHUYMBOCTH
13 OnucaTtenbHas CTaTUCTHKA.
CiyuyariHasi U3ME@HYUBOCTD.
CpefHee uncioBoro Habopa . 2
PeluieHune npakTuueckux v
TIPUKJIaJHBIX 3a/lau
14 OrtkiioHenus. lucrnepcus
yKcoBoro Habopa. Perrenue 2
MPaKTUUeCKUX U TIPUKJIAJIHBIX
3a/a4
9 Onucbigamb: IOHATHE MHOKeCTBa, 37IeMeHTa
I'nasa 2 KBappaTHbie KOpHH. 541 MHO>KeCTBa, CII0CO0BI 3a/1aHNsI MHOXKECTB;
JelicTBUTENbHBIE YN C/IA MHO>XeCTBO HaTypa/bHbIX YUCEJI, MHOXKECTBO
15 | ®yskuua y = x° 1 eé rpaduk 3 | LeJbIX UKcesl, MHOKeCTBO paljuOHaIbHbIX
16 | KBagpartHble KOpHHU. 3 | uMces, MHOXXECTBO JIelICTBUTEe/IbHBIX YMCes U
ApudmeTrueckuii KBafipaTHbIN CBSI3U M@XY 3TUMH YMCIOBBIMA MHO>KECTBaMU;
KOpeHb CBSI3b MEX/y O€CKOHEUHBIMH [1eCATUUHBIMU
17 | MHOXeCTBO, ITIOMHOXECTBO. 2 IpobsSIMU M paliOHATbHBIMH,
Ornepanuu HaJi MHOKeCTBaMMU: HppanoHaibHbIMU ync/iaMy. OneprupoBaThb
o0beaHEHNE, TIepeceyeHue, TIOHATUSIMU: MHOKeCTBO, ITIOJIMHOKeCTBO,
[OTI0/IHEeHYe BBITIO/IHATL Ollepaliy HaJj MHOXKeCTBaMHU:
18 | CoiicTBa onepanuii Haj 2 | oObeauHeHMe, TepeceueHye, JOTIOTHEHHE,

MHO>XeCTBaMu:
nepeMecTUTe/IbHOE,
coyeTaTesibHOe,
pacripejeynTe/sIbHOe, BKIIIOUEHNE

TIEPEUUCISITH 3IEMEHTbI MHOYKECTB, TPUMEHSITh
CBOWMCTBA MHO>KECTB.

PacnosHasamp paijioHaibHbIE U
WppaLMoHa/bHbIe yhc/ia. [[pUBOAMTEL TIPUMEpHI




19 | I'paduueckoe npeacTaBieHre paLMOHaIbHBIX YMCesl U UppaljMOHaIbHbIX
MHOXeCTB. Perenue yuces. 3anucbl8amsp C MIOMOLIBIO (hopMy1
MPaKTUUeCKUX U MPUKJIaJHBIX CBOWCTBA [IeMCTBUH C [IeCTBUTE/IbHBIMU
3a/1a4 yncaamu. Popmynuposams: onpedeneHust:
Koumpoabnas paboma no KBa/JJpaTHOr'0 KOPHS U3 UUCIIA,
memam " Cmamucmuka. apu(pMeTUUeCKOro KBaJ[paTHOTO KOPHS U3
Mmnodcecmea” UKCI1a, PaBHBIX MHOXEeCTB, IOJAMHOXeCTBa,

20 | CpoiicTBa apu(pMeTUUeCKOro repecevyeHus MHOXKECTB, 00beIUHEHMUST
KBa/IpaTHOI'O KOPHS MHOXECTB; c8olicmea: GyHKIUK y = X°,

21 | ToxxaecTBeHHBIE PEOOPA30BaAHMUS apu(MeTUUeCKOro KBaJpaTHOTO KOPHS,
BBID&KEHUM, COZleprKalliix dysxum Y =x .

KBAADATHBIE KOPHH /Jlokasbieamb CBOMCTBA apuMeTHUeCKOT0
22 o y=Jx_ .
YHKLIUS U eé rpaduk KBa/IpaTHOTr0 KOpHs. Cmpoumb rpaduku

Koumpoabnas pa6oma Ne 4 byt y = X Y =x .
[TpuMeHSTH MOHSATUE apuhMeTHUeCKOro
KBa/IpaTHOT'O KOPHS /151 BBIYMCJ/IEHUS] 3HaYeHUU
BbID&)KEHUM. Ynpowjamb BblpakeHusl. Pemats
ypaBHeHus1. CpaBHMBaTh 3HaYeHUS BbIDA)KEHUM.
BrbinonHsATs npeobpa3oBaHue BbIpayKeHU C
TIpUMeHeHVeM BbIHeCeHHsI MHOXKUTe/IsT U3-T10/
3HaKa KOpHs, BHeCeHre MHOXKUTeJIA 110/, 3HaK
KOpHS$1. BbIMoHATE 0CBOOOXKjeH e OT
MppaLMOHAIbHOCTH B 3HaMeHaresie pobu,
aHa/i3 COOTHOIIIEHUH MeX/ly UHMC/IOBBIMU
MHOXXeCTBaMH U UX 3JIeMeHTaMU.
Yuumbcs obcyscoamb uHgdopmayuro u
8bICKA3bl8AMb C80€ MHEHUE NOo ee N08ody,
paseueamb yMeHUsl CO8epliamb NPasu/ibHbll
8b100p.

BBezieHue B Teoputo rpagos

23 | I'pad, BepumHa, pebpo. CrerneHb Vcnonib30BaTh rpadyyeckre MoZenu: epeBo
BepiIMHbIL. Yuco pédep u CTy4aliHOT O 3KCMePUMEHTa, JharpaMMbl
CymMMapHasi CTelleHb BepILHH. Olinepa, urcnosas npsimas. Vcronb3oBarb
[IpencraBneHue 0 CBI3HOCTH rpacrueckoe rpejicTaB/ieHie MHOXXECTB 1
rpacda. Llenu v LUKIIBIL. CBsI3eil MeXXy HUMM [I/1s1 ONMCaHUsI POLIECCOB U

sIB/IEHUH, B TOM UHMCJIe NP pelleHnH 3a/jau U3
JPYTUX yueOHbIX TIPeJIMETOB U KypPCOB.
24 | Ilytu B rpadax. Obxoz rpaca

(siiniepoB nyTh). [IpeacTaBieHue
00 OpreHTHUPOBaHHOM rpade.




25

[epeso. CBoucTBa JiepeBa:
e/IMHCTBEHHOCTb Iy TH,

CyllleCTBOBaHUe BUCSUEH 2
BEpILVHBI, CBSI3b MEX/y UUCJIOM
BEPILIVH U YKCIOM pebep

26 | IIpaBuno ymMHOXeHus. PellieHue 1

MpaKkTUUeCKUX 3a/au
I'nasa 3 KBajpaTHble ypaBHeHUs 25

27 | KBagpaTHble ypaBHEHUSI. 3 | Pacno3Hasamb v IPUBOJUTH NPUMeEPHI
PerieHrie HeroJ/HBIX KBaJpaTHBIX KBa/IpaTHbIX YPaBHEHU Pa3/IUUHbIX BU/OB
ypaBHeHUM (TIOJTHBIX, HETIO/THBIX, MPHBEIEHHBIX ),

28 | d®opmysia KOpHel KBaipaTHOTO 3 | KBaJIpaTHBIX TpEXuwieHOB. Onucbi8amb B 0011eM
ypaBHeHUsI BH/le pellleHNe HellOIHbIX KBa/lpaTHbIX

29 | Teopema Buerta 3 | ypaBHeHui. @opmyauposamb: onpedeneHus:

ypaBHeHUsI 11epBOi CTeTeHU, KBalpaTHOTO
KonmpoabHas paboma Ne 5 1 ypaBHEeHUs; KBaJpaTHOI'0 TPEXU/eHa,

30 | KBagpaTHbIl TpéxXuieH JUCKpPHUMUHAHTA KBAJpaTHOI'0 yYpaBHEHUS

31 Perrienue ypaBHeHy]f/i, KOTODbIe 5 " KBaJIpaTHOI' O TpéXI-IJIEHa, KOpHA KBaZIpaTHOI'O
CBOJSATCS K KBaJ[paTHBIM TpéxusieHa; OMKBA/[PaTHOTO ypaBHEHUST;
ypaBHEHUsAM ceolicmea KBa/IpaTHOTO TPEXUsieHa;

32 | PaiuoHabHbIe ypaBHeHUs Kak 6 | meopemy Bueta u oGpaTHyIO eii Teopemy.
MareMaThyecKre MOJe/u 3anucbieamp M 10Ka3bIBaTh GOPMYy KOpHeH
peanbHBIX CHTyaI_[I/Iﬁ KBa/IJpaTHOI'O YpABHEHUA. I/ICCJIEAOBaTb
Koumpoabnas pa6oma Ne 6 1 | KOJIM4YeCTBO KOpHeHM KBaJpaTHOTO YpaBHEHUS B

3aBUCHMOCTH OT 3HaKa ero AUCKpUMHHAaHTA.
Joka3sbieamb meopembi: Brueta (mpsMmyto u
00paTHy10), 0 pa3/10)KeHUH KBaJpaTHOTO
TpéXusieHa Ha MHOXXUTEJ/TH, O CBOWCTBe
KBa/IpaTHOI'O TPEX4/ieHa C OTpULIaTebHbIM
JUCKPUMHUHAHTOM. Onucbieéamb Ha TIpUMepax
MeTO/| 3aMeHbI [TIepeMeHHOM [1J151 peLLeHUsT
ypaBHeHM. HaxoOumb KOpHU KBa/ipaTHBIX
yPaBHEHMH pa3/InyHbIX BUO0B. [IprMeHATH
TeopeMy Bueta 1 o6paTHy1o eii TeopeMmy.
BBINO/IHATE pa3/ioykeHre KBaJpaTHOIO
TpéxusieHa Ha MHOXUTeu. Haxonute KopHU
yPaBHEHUI, KOTOpble CBOJATCS K KBa/IpaTHBIM.
CocraBnATh KBaJipaTHbIe YPaBHEHUS U
YPaBHeHUs], CBOASALLMECS K KBaJ|paTHBIM,
SBJIAIOLLECS] MaTeMaTUYeCKUMU MOZe/ISIMUA
peaIbHbIX CUTYyaLui.

Hcnonbzosamb UKT u cospemeHHble
mexHo02uU 00yUeHusl.

ITpuobpemamb HABbIKU CAMOCMOSMENbHO20
peuweHus: N0CMae/eHHbIX 3a0ad.




CrnyuainiHast U3MeHUYHMBOCTb. BeposiTHOCTB
Y 4aCTOTa C/Iy4aifHOTO COOBITHS.
CnyuyaiiHbie COOBITHS

16

33

CrydaiiHbil 5KCITepUMeHT (OTbIT)
Y CJTydaiiHoe COObITHe.
BepositHOoCTB 11 yacToTa. Posib
MaJIOBepPOSITHBIX U TTPAKTUYeCKH
JIOCTOBEPHBIX COOBITHH B
npypo/ie u B obujectBe. MoHeTa 1
WrpasibHasi KOCTb B TEOPUU
BEpOSITHOCTeN

34

OnemeHTapHbIe COOBITHS.
CnyuaiiHble COOBITHS.
BnaromnpusTcTByroIue
3/IeMeHTapHbIe COOBITHS.
BepositTHoCTH COOBITHI. OIBITHI C
PABHOBO3MOYXHBIMU
3/IeMeHTapHBIMU COOBITHUSIMHU

HaxoauTb 4aCTOThI YMC/IOBBIX 3HAUEHUN U
YaCTOTh! COOBITHIA, B TOM YMCIIe TI0 pe3y/ibTaTaM
H3MepeHuH U Hab/mojeHnii. HaxoquTh
BEPOSITHOCTU CJTy4aliHbIX COOBITHH B OTBITAX,
3Hasi BEPOSITHOCTH 37IeMeHTapHBIX COOBITUH, B
TOM UHCJIE B OTbITaX C PABHOBO3MOKHBIMU
3/IeMeHTapHbIMU COOBITHSIMU.

35

[MpakTryeckast pabota «OTBITHI C
PaBHOBO3MOXHBIMU
3/IeMeHTapHBIMU COOBITHUSIMEY.
Perrenve 3a/1au Ha BbIUKC/IeHHE
BEepPOSITHOCTEM.
[TpoTUBOMOIOXHBIE COOBITHS

36

[duarpammel Juinepa.
OO6mbenvHeHNE U ITepeceyeHre
cobbITuii. HecoBmMecTHbIe
cobbITus. PopMysia CI0KeHUS
BepossTHOCTel. [TpaBuio
YMHOKeHUSI BePOSITHOCTEH!.
Yc10BHast BepOSAITHOCTb.
HesaBucumble COOBITHSI.
[IpeacraBneHue ciiyyaitHOro
JKCIIepUMeHTa B BHJIe JlepeBa.
PelieHue MpakTUYeCKUX U
TMIPUK/IaHbIX 3a/ja4

Vcnonb3oBath rpaduueckre Mojiesd: 1epeBo
C/lydalfHOTO SKCIIepUMeHTa, AarpaMMbl
Oiinepa, urcnoBas npsivasi. Vicronb3oBathb
rpaduuecKkoe rpeJcTaBjieHre MHOXeCTB U
CBsi3ell MeXKy HUMHU JIJ1s1 OTIMCAHUS TIPOLIeCCOB U
sIBJIEHUM, B TOM YMCJIe TIPY pelLlieHnH 3a7iau 13
JPYTUX yueOHbIX TIPeJIMETOB U KypCOB.

[ToBTOpEHMe, 0600IIIeHNe.
I[pencraBiieHre JaHHBIX.
OrnrcaTesbHast CTaTUCTHKA.

I'padsi.

Pa3BUBaTh CaMOCTOSTE/TBHOCTD, pe)ieKCHIO,
CaMOOLIeHKY, CaMOOPTaHW30BaHHOCTh.
[TprobpeTaTh HaBBIK CAMOCTOSITE/THHOTO

pelLleHNsT TeopeTUYeCcKoi MpoOIeMbl.

KonmpoabHas paboma no
memam " CsyuatiHble cOObIMUS.
Bepossmuocmb. I'pagbt”

ITo

BTOPEHHEe U CHCTeMaTH3alus
y4e0HOro MaTepuasia

YnipakHeHUs1 /17151 IOBTOPeHUs Kypca 8

K/IaCCa

Pazsugamb camocmosime/ibHoOCmb, ped)ﬂecho,
CAMOOUEHKY, CaMOOp2dHU3080HHOCMb.




Hmozoeas konmpoabHas paboma 1 | IIpuobpemamb  HABbIK  CAMOCMOSME/NbHO20
pewieHusi meopemuyeckol npobembl.
Nroro 136
TEMATUYECKOE IVNTAHUPOBAHUE
Anreopa. 9 kiacc (3,5 yaca B Hefiestto, Bcero 119 yacog)
o E Copepane yaeGHoro s XapaKkTepuCTHKA OCHOBHBIX BU/IOB
s ¢ 2 AeATe/TbHOCTH YUeHUKa
s ! Marepuasa = N .
T § : (Ha ypoBHe yueOHBIX /IefiCTBHI)
[ToBTOpEeHMe Kypca aare6phl 8 2 Pacno3nagamb v TIpUBOAUTE TIPUMEPHI
KJjlacca YKCJ/IOBBIX HEPABEHCTB, HEPABEHCTB C
I'naea 1 HepaBeHcTBa 19 | mepemMeHHbIMU, IMHENHBIX HEPABEHCTB C OJHOU
1 | YucnoBble HepaBeHCTBa 3 | mepeMeHHOMU, JBOMHbBIX HEPABEHCTB.
2 | OcHOBHBIE CBOMCTBA YUC/IOBBIX 2 dopmynuposamb:
HEpaBeHCTB onpeoe/neHusi: CPaBHEHUsI IBYX UKCe/I, pellieHusi
3 | CioxxeHHe U yMHOXKeHUe 2 | HepaBeHCTBa C OJIHOM IepeMeHHOH,
YMCJIOBBIX HEPAaBEHCTB. PaBHOCHUJ/IbHBIX HEPABEHCTB, PelleHUs] CUCTEMBI
OueHvBaHWe 3HaUEHUS HEpPaBeHCTB C OJJHOM MepeMeHHOM, 00J1acTH
BbIpa)keHUs1 oripeie/ieHUs BbIPa)KeHUSsI;
4 | HepaBeHcTBa C OHOU 2 | ceolicmea UMCIOBBIX HEPABEHCTB, CJI0XKEHHUS 1
repeMeHHON YMHO>KEHHSI UMCI0OBbIX HEPaBEHCTB
5 | PeleHue HepaBeHCTB C OJHOM 4 | Jokasbleamb: CBOWCTBA YUC/I0BbIX HEPABEHCTB,
repeMeHHOM. YucioBbie TeopeMbl O CJIOKEHUU U YMHOK€HUU YHC/IOBBIX
TIPOMEXKYTKU HepaBeHCTB.
6 | CucreMbl TMHENHBIX HEPABEHCTB 4 | Pewamb nvHelViHble HepaBeHCTBA. 3alKChIBaTh
C O/IHOM TIepeMeHHOU pelleHUs: HePaBeHCTB U UX CUCTEM B BUJIE
[ToBTOpEHHEe U CHCTeMaTH3aL[Hs] 1 | YMCJIOBBIX TIPOMEKYTKOB, 00beIMHEHHS,

yqe6HOFO MaTepHrajid

rnepeceuyeHus 4YMC/I0BbIX TIPOMEXYTKOB. PeriiaTts




KoumposabHas pa6oma Ne 1 1 CUCTEeMY HepaBeHCTB C OJJHOM MepeMeHHOM.
OueHunBaThH 3HaUeHHe BbIpaykeHUs1. 300pakaThb
Ha KOOPJIMHATHOM TIPSIMOM 3a/JaHHbIe
HepaBeHCTBAMH UHC/IOBble TIPOMEKYTKHU.
Yuumbcs 8bicmpaugamb 0ogepumesnbHble
OMHOWEHUs1 MeXHCOy YuacmHuUKamu
0bpazosamenbHO20 npoyecca.
Yuacmeosamb 8 006cyscOeHuU npobaeMHbIX
cumyayutl, a mak e 8 peleHuu 3a0au
npakmuueckol HanpasaeHHOCMu.
OnucaTenbHas cTaTUCTYKa. PaccenBaHue 5
JTAaHHBIX
[TpencraBneHue JaHHBIX B BUe 3 | Ucnonb30BaTh onvcaTe/bHble XapaKTepUCTUKH
Tab/IML|, AMarpamMm, rpapukos, JIJIsI MACCUBOB YMCJIOBBIX IaHHBIX, B TOM 4uCJie
VHTepIIpeTauys AaHHbIX. UTeHue Cpe/iHMe 3HaueHUsl U Mephbl paCCeUBaHUs.
Y MOCTpOeHre TabJIvl, [uarpamm,
rpauKoB M0 peanbHbIM JaHHBIM.
OnwucaresibHasi CTaTUCTHKA:
cpeziHee aprdMeTUUeCKoe,
Me/MaHa, pa3Max, Haubosbliee 1
HavMeHbIIlee 3HaueHUs Habopa
YKC/IOBBIX aHHbIX. [IprMepbI
Cy4yaliHOM M3MeHUHMBOCTH
V3mepeHue paccerBaHus JJaHHbIX. | 1
Hucmiepcust ¥ cTaHgapTHOE
OTK/IOHEHHEe YKC/IOBBIX HaOOpOB.
HnarpamMmMa paccenBaHus
PerieHvie npakTUyecKkux u 1
TIPUK/IA/IHBIX 33/ja4
Onucbleamb noHsATHE (QYHKLMM KaK IIpaBUIa,
31 yCTaHaB/IMBAIOLLEro CBSA3b MEX/Y 3/IeMeHTaMU
I'naea 2 KBagpatuuHasi QyHKIHS JIByX MHO>XECTB.
7 | IloBTOpEHuUe U pacliupeHue 3 dopmynuposamb:
CBe/leHuii 0 GYHKIUHU onpedeneHusi: HyJisi GYHKLAW; TIPOME)KYTKOB
8 | Croiictea byHKIMH 3 | 3HAKOTIOCTOSHCTBA (bYHKI_II/II/E dbyHKIMY,
9 | Tloctpoenne rpadika (yHKLA ¥ 5 | Bo3pacraroLier (y6bIBaIO'LLIEI/I) Ha MHO>XECTBE;
KBa/IpaTUUHOM (PYHKLIMW; KBaIpaTHOTO
= kf(x) HEepaBeHCTBa;
10 | IlocTpoenue rpanKoB (QyHKLIHI 3 | ceoiicmsa KBazipaTHUHON (YHKLIV;
y=fx)+buy=fx+a) npagu/aa mocTpoeHusi rpauKoB QYHKLIUM C
11 | KBagparuuHas QyHKUus, eé 6 riomolpro npeobpasosanuii BuAA f(x)  f(x)+a;
rpad¥K 1 CBOMCTBA fx)  fix+a);fx) kf(x).u
Konmponbas paGoma Ne 2 1| Cmpoums rpac]anH (GyHKIMI C TIOMOLL[bBI0
12 | PereHuvie KBa/lpaTHbIX npeobpasobaniii Biaa f(x) o+ a;
0 fox+axfx) Ko
HEPABEHCTB Cmpoumb rpaduk KBaJpaTuuHoOi ¢yHKIwmu. 1o
13 | Cucrembl ypaBHeHUHM C ABYMS 5 | rpaduKy KBafpaTUUHOM (QYHKIMH OMUCHIBATE €€

rnepeMeHHbIMH

CBOICTBA.




[ToBTOpeHHe U CUCTeMaTHU3aLHsT
yueOHOT0 MaTepuasa

Onucbleamb cxeMaTUYHOE PACIIOIOKEHHe
11apabosibl OTHOCHTENBbHO 0cH abcLuce B
3aBUCUMOCTH OT 3HaKa CTapliero Ko3@duieHra

KonmpoabHas paboma Ne 3 1
Y IMCKPUMHHAHTA COOTBETCTBYIOILIETO
KBaIpaTHOI'O TPEXU/IeHa.
Pewamb KBaJjpaTHbIe HepaBeHCTBA, UCIIOJIb3Ysl
CXeMy PacIioJIoyKeHHs 1apabo/ibl OTHOCUTETEHO
ocu abcrucc.
Onucbleamb rpaduuecKuil MeTo/, pelleHust
CUCTeMbI IBYX YPaBHEHUM C IByMsi
repeMeHHbIMU, MeTO/] TI0/ICTAHOBKU U MeTOJ
CJI0’KeHUS [/l pellieHNs CUCTeMBbI IBYX
ypPaBHEHHH C IByMsi TlepeMeHHBIMU, O/IHO U3
KOTODBIX He sIBJISIeTCS TMHeHHbIM.
Pewamb TekcTOBbIE 33jauy, B KOTOPBIX CUCTeMa
JIBYX YpaBHEHUI C ABYMsi rlepeMeHHbIMU
SIB/ISIETCSI MaTeMaTUUeCKOM MO/IeJ/IbI0 peasibHOT0
rporiecca, U UHTepIpeTUpPOBaTh pe3y/bTaT
pellieHusi CUCTEMBI.
Pazsugamb no3HasamesbHy0 U meopUeCcKyro
aKmMueHOCMu, UHUYUaMUBHOCMb 8 pa3AUUHbIX
cgepax uzyyeHuss Mamemamuku.
Yuumbcs 0b6cyxicdamb uHpopmayuo u
8bICKA3bIBAMb CB0€ MHEHUe NO ee N08o0Y,
paseueamb yMeHUsl CO8epuiamb NPAasuU/bHbll
8b100p.

BBejenue B Teopuio rpagos (2 yaca) 2 | Vcrionb3oBaTh rparyeckrie MOJeu: 1epeBo
Fpa(b’ BepILNVHA, pe6po_ CrerieHnb CﬂyqaﬁHOFO SKCIIEDUMEHTA, JUalPAMMBI
BepiumHbL Uncsio pébep u Ounepa, unciosas npsmas. Vcnoss3oBats
CYMMApHas CTeTIeHb BepIITHH, 1 rpaq)lxlvquKoe ripe/icTaB/ieHrie MHOXeCTB U

CBs13eil MeXXy HUMH [I7Isl OITMCaHUS TPOLIeCCOB U

TIpe/icTaB/ienye 0 CBA3HOCTH sIBJIEHUM, B TOM YHCJIe TIPU pellieHUH 3aJau 13
rpaca. Lenu ¥ LAK/TbL. JPYTUX yueOHBIX TIPeIMETOB U KypPCOB.
[Tytu B rpadax. O6xoz rpada
(siiniepoB nyTh). I1peacTaBieHue
00 OpreHTHUPOBaHHOM rpade.
HepeBo. CBoiicTBa JiepeBa:
eJUHCTBEHHOCTb Iy TH, 1
CyllleCTBOBaHHe BUCsUel
BepILMHBI, CBSI3b MEX/y UHNCIIOM
BEpIIMH U YUC/IOM pebep.
[IpaBuio yMHOKeHuUs. PeliieHne
MpaKTUUeCKUX 3ajau

I'nasa 3 dnemMeHTbI NPUK/IAAHOM

MarTemaTuku CryJaliHasi
HM3MeHUMBOCTb. CiryualiHble COOBITHS. 26

BeposTHOCTh 1 YacToTa C/Iy4aiiHOTrO
cobbITHs (7 yacoB)




14

MartemaTuueckoe
MO/leTUpOBaHue

15

[IpouieHTHBIE PACUYETHI

16

AGcomoTHasE ¥ OTHOCUTE/TLHAS
TMOrpemHoCTb

17

OcHOBHBbIe npaBUJIa
KOMOMHATOPUKH.

18

YacTtoTa ¥ BepOSITHOCTh
cylydaiiHoro coObITHs. Poib
MaJIOBEPOSITHBIX U TTPAKTHYECKU
JTOCTOBEPHBIX COOBITHH B
nipypo/ie u B obijectBe. MoHeTa 1
UrpasbHasi KOCTb B TEOPUH
BEpPOSTHOCTEN.

TpeyronsHuk Iackarns.
[TpakTrueckast pabota
«BpbIurcieHre BepOsITHOCTeM C
HCII0/Ib30BaHUEM
KOMOWHATOPHBIX (hYHKLIAN».
Pemenue 3asiau Ha pUMeHeHHe
yucaa COYeTaHUuM

[TpoTUBOMOOXKHBIE COOBITHSI.
HOuarpamma JOiinepa.
OObeguHEHHE U TIEpeceueHue
cobwITHii. HecoBMecTHBIe
COOBITHSI.

dopmyra C/10KeHUs U [IPaBUIIo
YMHOKEHUS BEPOSITHOCTEH.
Yc/10BHast BepOSITHOCTb.
HesaBucumble COOBITHSI.
IlpencraBneHye ciyyaiiHOro
3KCIIepUMeHTa B BUJie [iepeBa.
Pemienne nipaktrueckux u
TIPUKJ/IaHBIX 3a7a4

19

Knaccuueckoe oripegenenuve
BEpPOSITHOCTH

20

HauasnibHble cBefieHus 0
CTaTUCTUKE

[ToBTOpEHHe U CUCTeMaTH3aLHsT
yueOHOT0 MaTepuasa

ITpugodumb npumepbl :MaTeMaTUUYeCKHUX
MoO/ieJiel peanibHbIX CUTYAaLUK; NPUKIaJIHbIX
3a71a4; pUOJIKEHHBIX BEJTMYNH;
WCTI0/Tb30BaHUsI KOMOWHATOPHBIX TMPABU/I CyMMBI
Y TIPOM3Be/IeHUsT; C/TyYaliHBIX COOBITHH,
BKJIIOUAsl ZIOCTOBEPHbIE U HEBO3MOJKHbBIE
COOBITHSI; OMIBITOB C PABHOBEPOSITHBIMHU
VCXO/,aMH; Mpe/iCTaB/IeHUs] CTaTUCTUYEeCKUX
JAHHBIX B BUjle Tab/HlLl, fuarpamm, rpaduKkos;
VICII0/Ib30BaHMs1 BePOSATHOCTHBIX CBOMCTB
OKPY’KalOLIUX siB/IeHU. Popmynuposamnb:
onpedeeHusi: abCOJTFOTHOM TIOTPEIIHOCTH,
OTHOCHTEJIbHOU MOTPeIHOCTH, JOCTOBEPHOTO
COOBITHSI, HEBO3MOXXHOTO COOBITHS;
KJ/IaCCUYeCKoe OIpe/ie/ieHle BepOsITHOCTH;
npasuaa: KoMOMHaTOPHOEe NIPaBUJI0 CyMMBI,
KOMOMHAaTOPHOE TIPaBUJIO TIPOV3Be/leHUs..
Onucbigamb 3Tanbl pelleHus IPUK/IaHON
3agauu. [1oscHATE U 3anuceIBaTh GOPMYITY
CJIO’KHBIX ITPOLIeHTOB. [IpOBOANUTE MPOLIEHTHBIE
PacyéThl C UCMO/Ib30BaHUEM CI0XKHBIX
NpoLieHTOoB. PeliaTe 3a7iauM OpraHM30BaHHbIM
riepeOOpPOM BapHaHTOB, a TaKXKe C
WICTI0/Ib30BaHNEM KOMOMHATOPHBIX MTPaBUI U
METO/IOB.

Haxodumb TOUHOCTH TIPUO/IVKEHHS 110 Tab/vLe
TIPUO/IVKEHHBIX 3HAUeHUH BeTNUMHBI.
Vcrionb30Bath pa3nuuHbie GOPMBI 3aTTHCH
NIpUO/IVKEHHOTO 3HAUEHUST BEJTHUMHBI.
OueHuBaTh MpUOMHKEHHOE 3HAYEHHE
BeJIMYMHBI. [Tp080OUMB OTIBITBI CO CTYYalHBIMU
ucxogamu. [TosICHST U 3aMuChIBaTh GOPMYJTY
HaXO0K/I€HUsI YaCTOThI CTyYaltHOTO COOBITHSI.
OmnuchIBaTh CTaTUCTUUECKYIO OLIEHKY
BEPOSITHOCTH CJTydaiiHOro coObITusl. HaxomuThb
BEPOSITHOCTh C/TyYaliHOTO COOBITHS B OTIBITAX C
PaBHOBEPOSITHBIMU UCX0aMU. Onucbieamsb
3Tarnbl CTaTUCTUYECKOTO UCC/IeJOBAHMSI.
OdopmisiTe MHGOPMALIMIO B BH/je TabO/IUL U




Konumponabnas paboma Ne 4 1 | guarpamm. M3BnekaTh MHGOPMALHIO U3 TaO/HI]
v fuarpaMM. Haxozauts v IpUBOgUTE PUMeEPBI
VICII0J/Ib30BaHUs CTaTUCTUYECKUX XapaKTepUCTHK
COBOKYITHOCTH JIaHHBIX: CPe/IHee 3HaueHue,
Mo/Ia, pa3Max, Me/iiaHa BbIOOPKH/
Hcnonbzosamb UKT u cospemeHHble
mexHo/102UU 00yYeHuUsl.
IIpuobpemamp HABbIKU CAMOCMOSMENLHO0
peuwleHusl Nocmaes/eHHbIX 3a0ay.
I'nasa 4 Yucnosbie 71 ITpugodumb npumepbl: OCaeJ0BaTeIbHOCTEN;
N0C/1e0BaTe/IbHOCTH YMCJIOBBIX M10C/IeJ0BaTe/IbHOCTEN, B YACTHOCTH
21 | YucnoBsle noc/iefoBaTe/IbHOCTU 2 | apudmMeTHuecKoi U reoMeTpruIecKou
22 | ApudmeTtryeckast Iporpeccusi 4 | mporpeccuy; UCIOJIb30BaHUs
23 | CymMa n nepBbIX 4IeHOB 4 | mocienoBaTe/IbHOCTE!N B pealbHOU XKU3HY;
aprMeTUUeCcKol porpeccuu 3a/ja4, B KOTOPBIX paCCMaTpPUBAKOTCSI CYMMBI C
24 | T'eomeTpuueckasi IpoOrpeccus 3 | 6eCKOHEUHBIM UKC/IOM C/laraeMbIX.
25 | Cymma n IepBbIX U/IeHOB 3 | Onucbleamb: TIOHATHE T10C/Ie0BaTeIbHOCTH,
reoMeTpUUeCcKOr Nporpeccuu YJieHa 1oc/e/[0BaTe/IbHOCTH, CIIOCOOBI 3a/1aHUs
26 | Cymma GecKOHeUHOM 3 | mocnemoBare/bHOCTU. Bbiyucisamb 4ieHbl
reoMeTpUUYeCKON NPOrpeccuy, y ToC/1e/]0BaTeIbHOCTH, 3a/laHHOM (opMyJIioi n-ro
KoTopoii [ q | <1 4jleHa WA PeKyppeHTHO. Dopmyauposamb:
[ToBTOpEHME U cUCTeMaTHU3aLUsA 1 | onpedeneHusi: apupMeTHUeCKOM TTPOrpeccum,
yueOHOTro MaTepHasa reoMeTpUUeCKOU NIPOrpeccru; ceolicmea uieHoB
KonmpoabHas paboma Ne 5 1 | reoMeTpuueckoi 1 apupMeTHIeCcKon

TpOrpeccuii.

3adasamb apruMeTHUYeCKyI0 U FeOMeTPUUECKYIO
MIPOrpeccyy peKyppeHTHO. 3anuchleams 1
nosicHsimb (opMyJIbl 0011[ero uieHa
apudMeTHUeCKON U reoMeTprUUeCcKoi
Tporpeccuii. 3anucbiéamb U 00KA3bl8AMD:
(hopMyJibl CyMMBI N TIEPBBIX Y/IEHOB
apudMeTHUeCKON U TeOMeTprUUeCcKoi
riporpeccuii; GopMyJibl, BbIpaKarole CBONCTBa
YjieHOB apru(MeTHUYeCcKOl ¥ TeOMeTpUUYeCcKOu
NIPOrpecCui.

Bbiuucassmb cyMMy 6eCKOHEUHOM
reoMeTpUUeCcKOW NPOrpeccry, y KOTopou | q | <
1. TIpeacTaBnisaTh O€CKOHEUHBIE TTEPUOIUYECKHE
Zpobu B Bu/ie OOBIKHOBEHHBIX.

Yuacmeoeamb 8 06CyHcOeHUU NPobAeMHbIX
cumyayuli, a mak xce 8 pewleHuu 3a0au
npakmuueckol HanpasneHHOCMu.
Bbipabambieamb HaBbIKU
eblcmynseHusi neped ayoumopuetl.

ny6auyHo20




['eomeTpuryueckast BepoOATHOCTb

FEOMeTpI/I‘-IECKaH BEpPOATHOCTbD.

CnyuaitHbIi BEIOOD TOUKM U3 1
(Urypsl Ha MJIOCKOCTU U3 OTpe3Ka
CryuaiiHblii BBIOOD TOUKU U3
¢burypsl Ha MJI0CKOCTH U3 IyTH 1
OKPY’>KHOCTH
Wcnbitanus bepuyum 3
PerteHue 3a/1au Ha HaxoX/ieHUe HaxoauThe BeposITHOCTH CJTy4aliHBIX COOBITHI B
BEpOSITHOCTEH B OIBITAX. W3YUYeHHBIX OIIbITAX, B TOM YKCJ/Ie B OMbITAX C
VicribiTanus. YCriex 1 Heysaua. 1 PaBHOBO3MOKHBIMH 3/1eMeHTapHBIMH
Cepusi UCTIBITAHKUH [10 T1I€PBOTO .
COOBITHSIMH, B CEPHUSIX UCIILITAHUH /10 TIEPBOTO
BI;ICCI-II'IGS::{;IHI/IH BepHy /UL ycIiexa, B CepusiX UCIbITaHui bepHyin
BeposiTHOCTH COOBITHI B CepUM 1
WCIbITaHUM bepHyu.
[TpakTryeckast pabora
«H/cnibiTanus bepHysm». 1
Peluienue npaktuyeckux u
TIPUKJIA/IHBIX 3a/1a4
CnyyaliHasi Be/IMUMHA U pacripe/iesieHue VimeTs nipeicTaB/ieHye O C1yvaiiHOM BeJIMYMHe U
BEepPOSTHOCTEU. 0 pacripe/ie/ieHU BeposITHOCTer. MmeTs
o | TIPEACTAB/IEHHE O 3aKOHe O0/BILINX YKCesT KaK O
TNIPOsIBJIEHUM 3aKOHOMEPHOCTH B CJTyYaliHOM
W3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCest
B TIPHPO/ie U 00IIiecTBe.
IToBTOpEeHUe U cUCcTeMaTH3aLMA 4
y4eOHOr0 MaTepuasa
IToBTOpeHUs Kypca 9 kacca Yuacmeosamb 8 Kypamopcmee
Hmozoeas koHmposbHas paboma 1 | MOmMuBuUpOBAHHDLIX U 3PYOUPOBAHHDIX
obyuarowjuxcs Hao ux HeycnesarWUMU
00HOK/ACCHUKAaMU, 0aroujem WKOAbHUKAM
COYUANbHO 3HAUUMBIL ONbIM compyOHUYecmeda u
83aUMHOU NOMOWU.
Utoro 119
3a Tpu roga 391

TEMATHUYECKOE IVNIAHUPOBAHUE




I'eomeTpus. 7 kacc (2 yaca B Hefiesto, Bcero 68 uacon)

© | XapakTepHCTHKA OCHOBHBIX BH/IOB /IeITe/IbHOCTH
CopepxaHue yueOHOro o
= yUYeHHKa
MaTepua/ia S . .
2 = (Ha ypoBHe yueOHBIX /|eliCTBHU)
I'naea 1 15 | IIpueooumb mTpUMepbl  TeOMeTpUUYecKUx  (uryp.
Hpocrei}imy]e reoMeTpMuyecKue Onucbisamb TOUKY, IMPpAMYI0, OTPE30K, JIy4, yTOJI.
durypbI 1 X cBoiicTBa dopmyauposamb: onpeoeneHus: PABHBIX OTPE3KOB,
1 | Touxu u npsmbie ) | CepeAuHBL  OTpe3Ka, pAacCTOAHUS  MeXZy  /ByMA
TOUKAMHU, [IOTIOJTHUTEbHBIX Jy4yel, pa3BépHYTOro
2 | OTpe3oK u ero AmHa 3 yI7a, paBHBIX YTI/I0B, OMCCEKTPUCHI yI/ia, CMEXHbIX U
3 | Jlyu. Yron. Mi3MepeHue yrios 3 | BepTHKAIBHBIX YIJVIOB, [1€PECEKAMIUXCS IIPSIMBIX,
4 | CMexxHble U BepTUKaIbHbIe YTJIbI 3 | mepneHAVKYMSPHBIX  TIPAMbBIX,  TEpPIeHJUKY/IsIpa,
5 | INeprieHUKy/IIPHBIE TIPSIMbIE 1 | HaK/JIOHHOMW, pacCTOSIHUS OT TOYKKA [0 TIpSIMOW;
6 | AKCHOMBL 1 | ceolicmea: pacmonoXxeHuss TOUeK Ha  TPAMOM,
TTOBTOpeHNe U CHCTeMaTH3AIHA { | M3MepeHHs  OTPe3KOB M  YIJIOB, CMEXHBIX U
BepPTUKA/bHBIX YIJIOB, TePHeHIUKY/SPHBIX TPSMBIX;
yue6Horo MaTeprara OCHOBHOE CBOMCTBO TMIPSIMOM.
KoumpobHas pa6oma Ne 1 1 Knaccuguyuposamp yriL.
/Jlokasbleamb: TeopeMbl O MepeceKarouXcs MPsIMbIX, O
CBOMCTBaX CMEXHBIX U BEePTUKA/IbHBIX YIJIOB, O
eJMHCTBEHHOCTH TPSIMOM, MeprieH/UKY/ISPHON JaHHON
(cyyair, Korja TOYKa JIE)KUT Ha [aHHOW TMPSIMOM).
Haxodumpb pnvuHYy OTpe3Ka, TpaflyCHYHO Mepy yria,
VICITI0JIb3Y$1 CBOMCTBA UX U3MEPEHNH.
H306pasxcamb C TIOMOL[BI0 UePTEXKHBIX UHCTPYMEHTOB
reomeTpuueckie (Urypbl: OTpe30K, Jy4, YroJ,
CMEXXHbIE Y BepTHKa/bHbIe YIJIbl, MepreHAUKY/ISpPHbIe
rpsiMble, OTpe3kKU U Jyuu. [losicHAmb, UTO Takoe
akcMoma, ompejeneHve. Pewamb 3ajauM  Ha
BbIUKC/IEHUE u [l0Ka3aTenbCTBO, MIPOBO/iSA
HeoOX0/IMMbIe J0Ka3aTe/IbHbIe PaCCYKAeHUsI.
Cobmodamb Ha ypoke obujenpuHsimble HOPMbl
nogeoeHusi, npasuaa obujeHusi co ecemu y4acmHuKamu
0bpazosameibHOU OesimeabHOCMU, NPUHYUNbI yUeOHOU
OUCYUNAUHBI U CAMOOP2aHU3ayuu.
Paszgusamb NO3HABAMENbHYIO U  MBOPYECKYIO
aKmMueHOCmu, UHUYUamueHOCMb 8 pas/uuHblx cgepax
U3yyeHus Mamemamuku.
I'naea 2 TpeyronbHUKHU 18 | Onucbieamb  CMBICT TIOHATHS  «PaBHbIE (urypbi».
[TpuBOAWTE TIPUMEPHI paBHBIX GUTyp. M306paxcamb u
7 | PaBHbIe TpeyroibHUKU. BeICOTa, 2 | HaXOIUTh Ha PUCYHKAaX PaBHOCTOpPOHHMUE,
MeuaHa, G1cceKTprca paBHOOepeHHbBIE, TIPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE,
TPeyroJbHUKA TYNOYTOJIbHble TPEYrOJbHUKA W MX  3JIeMEHTHI.
8 | [epBbii 1 BTOPOH MPH3HAKH 5 Knaccuguyupogamb  TpeyronibHUKA 10 CTOPOHaM
Y yr71aM.
DABEHCTBA TPEYTO/ILHMKOB dopmynuposamb:  onpedeneHusi:  OCTPOYTOJbHOTO
= pMyaup p poy )
9 | PaBHODe/IpeHHbI TPeYroMbHUK 1 | 4 TYIOYTO/ILHOT0, TPSAMOYTO/ILHOI0, PaBHOOEJPEHHOrO,
€ro CBOHCTBA PaBHOCTOPOHHEIr' 0, Pa3sHOCTOPOHHEI'0 TPeyrO/ILHUKOB;
10 | ITpu3HaKU paBHOOEPEHHOTO 2 | OUCCEeKTPUCHI, BBLICOTHI, Me[uaHbl TpPEYroJIbHUKA,;

TpeyroJibHUKa

PaBHBIX TPeyro/IbHUKOB; cepeIMHHOrO




11

TpeTuit npr3HaK paBeHCTBa
TPeyro/IbHUKOB

12

Teopembl

[ToBTOpEHMe U CUCTeMaTHU3aIus
yueOHOTO MaTepurasa

KonmpoabHas paboma Ne 2

NepreHVKy/Ispa OTpe3Ka; TepyMeTpa Tpeyro/ibHUKA;
ceolicmea: paBHOOE/IPEHHOTO TPEYTo/IbHUKa,
CepeJMHHOrO TIepIeHUKY/Ispa OTpe3Ka, OCHOBHOTO
CBOWCTBa paBeHCTBa TPEYTO/IbHUKOB;
NpU3HAKu: paBeHCTBa TPEYTO/IbHUKOB,
paBHOOE/PEHHOTO  TpeyrojbHUKA.  /loka3bieamb
TEOpeMbI: ) e/IMHCTBEHHOCTH TIPSIMOH,
MepreHVKy/IIpHOU [JaHHOM (C/ydald, Korja TOYKa
JIEXKUT BHE JJAHHOM MpPSIMOM); TPY MPU3HAKa PaBeHCTBA
TPEYTOJIbHUKOB; TIPU3HAKH paBHOOEIPeHHOTO0
TPEYTrO/lIbHUKA; TeOPeMbl O CBOMCTBaxX CepejuHHOTO
TiepreHANKYJISpa, paBHOOEIPeHHOTO U
PaBHOCTODOHHETO TPEeYTrOJbHUKOB. Pa3zesicHamb, 4TO
TaKOe TeOpeMa, OIHUChIBaTh CTPYKTYPY TEOpPEMBI.
OOBsICHATb, KaKyl TeopeMy Ha3bIBalOT 0OpaTHOU
JJAaHHOM, B UéM 3aK/II0uaeTcsi MeTo/| JoKa3aTeabCTBa OT
NpoTHBHOTO. [IpMBOAWUTE TIpUMeEpBI UCIOIb30BaHUS
3TOro Metojja. PemnaTh 3aZlaud Ha BBIYKCIEHWE U
[l0Ka3aTesbCTBO.

Yuacmeogamb 8 0bcyxHcoeHuu npobaemMHbIX cumyayull,
a mak e 8 peweHUuu 3aday NpakmMuyeckoll
HanpasneHHocmu.

Bbipabambieamb HAaBbIKU NyOAUYHO20 8bICMYN/AEHUS]
nepeo ayoumopueil.

I'naea 3 IlapannenbHble NpsiMble.

CyMMa yr/10B TpeyrojibHHUKa

16

13

HapaJ'IJIEJ'IBHbIe npsmMaIe

14

IIpu3Haku napasiesbHOCTH
MIPSIMBIX

15

CBoiicTBa napasebHbIX PSIMbIX

16

CymMa yrioB TpeyroibHUKa

17

[TpsiMOYyTO/BHBIN TPEYTOIbHUK

18

CBolicTBa NpAMOYTOJILHOTO
TpeyroJibHUKa

NN W

[ToBTOpEHWe U CUCTEMaTU3aLUs
yueOHOr0 MaTepHasa

KoumpoabHnas paboma Ne 3

Pacno3Haeamb Ha uepTeXkax rMapasiie/ibHble TIPsSMBIE.
M300pakaTb C TIOMOIIBbIO JIMHEMKU W YrOJbHUKA
rapa’suie/ibHbIe TpsiMbIe. Onucbleamb yTJIbI,
oOpa3oBaHHBIE TIPU TEPECEUEHUH [IBYX TPSIMBIX
CeKYIIIeH. dopmynuposamb: onpeoe/eHus:
napasule/IbHbIX — TIPSIMBIX, PacCTOSIHUS MEXY
riapasiie/lbHbIMH TIPSIMBIMH, BHEILIHero yria
TPeyrojibHUKa, THMIOTEHy3bl W KaTeTa, cCeolicmea:
rapasiie/ibHbIX TIPSIMBIX; YI7I0B, 0Opa30BaHHBIX MpU
MepeceueHru  TMapajule/IbHbIX — TPSAMBIX  CEKYIIEH;
CYMMBbI  y/IOB  TPEYrojibHHUKA, BHEIIHEro yrjia
TPeyro/ibHUKa; COOTHOIIEHUH MeXIy CTOPOHAMU M
yriamMmu TPEYTO/IbHUKA; TPSIMOYTO/IbHOTO
TPeyrojibHUKa, OCHOBHOE CBOWMCTBO Tapasi/ie/bHbIX
MPSIMBIX;  NPU3HAKU:  TIApa/l/IeIbHOCTH  TIPSIMBIX,
paBeHCTBa TIPSIMOYTO/TbHBIX TPEyroJIbHUKOB.
Jloka3bigamb: TeopeMbl O CBOMCTBax Tapaie/IbHbIX
MpsSIMbIX, O CyMMeE YIJIOB TPEyro/ibHHKa, O BHELIHEM
yrjie TpeyrojbHWKa, HEPaBeHCTBO TPEeYro/bHHUKa,
TEOpPeMbI O CPABHEHUM CTOPOH U YIJIOB TPEYroJIbHUKA,
TEOpeMbI O CBOHCTBAX IMPSIMOYTO/IbHOTO TPEYTOIbHHUKA,
MpU3HAKK  Tlapajyle/IbHbIX  TPSMBIX,  PaBeHCTBA
MIPSIMOYTOJIbHBIX TPEYTOJTbHUKOB.

Pewamb 3ajaun Ha BLIUKC/IEHHE U I0Ka3aTe/IbCTBO.
Pa3zsusamb CamocmosimenbHOCMb, pedaexcuro,
CAMOOUEeHKY, CAMOOP2aHU308aAHHOCMb.

IMpuobpemamb HABLIK CAMOCMOSME/NbHO20 peueHUsl
meopemuueckotl npobsembl.




OkpyXHOCTb U Kpyr. I'eomerpuueckue

I'nasa 4

MOCTPOeHHs
16
19 | I'eomeTpHUeCKOe MECTO TOUEK. 2
OKpY’KHOCTb U KpyT
20 | Hekoropsle cBONCTBa 3
OKpYy>kKHOCTH. KacaTtenpHas K
OKPY’>KHOCTHU
21 | OnucaHHas ¥ BIIMCaHHAs 3
OKDPY>KHOCTH TpeyroJIbHUKa
22 | 3ajauu Ha [IOCTpoeHue 3
23 | MeTo/ reoMeTpUUeCKHUX MECT 3

TOYEK B 3aJld4dX Hd ITIOCTPOeHHEe

[ToBTOpEHME U CHUCTeMaTH3aLMs 1
yueOGHOro MaTepuasna

Koumponabnas paboma Ne 4 1

IlosicHamb, 4TO Takoe 3ajaya Ha [IOCTPOEHUE;
reomerpuueckoe Mecto Touek (I'MT). IIpuBoauTh
nipumepsl ['MT.

M306paxcamb Ha PHUCYHKAX OKDPYXHOCTb U  eé
3/IeMEeHThI; KacaTe/bHYI0 K OKPY>KHOCTH; OKPY>KHOCTb,
BIIMCAHHYI0 B  TPeyrOJbHUK, M  OKPY’)KHOCTD,
OMMCaHHYI O0KO0JI0O Hero. OnuceiBaTb B3auvMHOe
pacronoXKeHue OKPY>KHOCTH Y MPSIMOM.
dopmyauposamb: onpeodeneHusi: OKPY>KHOCTH, KpYra,
WX  5JIEeMEHTOB; KacaTelbHOW K  OKPYKHOCTH;
OKDY’>KHOCTH, OITMCAHHOM OKOJI0 TpeYyroJIbHUKa, W
OKDY’>KHOCTH, BIMCAaHHON B TpeyroJIbHUK; ceolicmea:
CcepeuHHOIO0 TeprieHAuKyasipa KakK I'MT;
OouccekTpuchl yria kKak ['MT;  KacaresbHOU
K OKDY)KHOCTH;  JuaMeTpa U XOpAbl;  TOYKH
repeceyeHusi CepeJVHHBIX IepIIeHUKYJ/ISIPOB CTOPOH
TPEYToJIbHUKA; TOUKH TepecedyeHusi OUCCeKTPUC YIJIoB
TPeyrojibHUKA; NPU3HAKU KacaTe/IbHOMU.

/lokasbigamn: TeopeMbl 0 cepeHHOM
NeprieHivKyaspe U OuccekTpuce yrja kKak I'MT;
0 CBOWCTBAxX KacaTe/IbHOW; 06 OKDY>KHOCTH,

BIIMCAHHOW B TPEYrOJbHUK, ONUCAHHOM  OKOJIO
TPeyro/IbHUKa; IPU3HAKU KacaTe/IbHOM.

Pewamb  oCHOBHblE  3aJjaud Ha  I[IOCTPOEHHUeE:
NIOCTPOEHKE YIjla, PaBHOIO [JaHHOMY; IIOCTPOeHue
CepeJMHHOrO TIepIIeHJUKY/spa [JaHHOIO0 OTpe3Ka;
MOCTPOeHHEe TMPsMOM, TMPOXOASAIer dYepe3 AaHHYHO
TOUKYy W TeprneHAUKYJISPHOW [aHHOW TMpsSMOM;
MOCTpOeHre OMCCeKTPUCHI JAHHOTO YIJIa; TOCTPOeHHe
TpPeyrojbHUKa MO [JBYM CTOPOHaM U YIJIy MeXAy
HYMU; 10 CTOPOHEe U JBYM IIPWIeXKallM K Hel yIjlaMm.
Pemate 3agaun Ha 1mnoctpoeHue Metogom I'MT.
Cmpoumb TpeyTroJIbHYK I10 TPEM CTOPOHaM.

Pewamb 3ajauM Ha BbIYMC/IEHWE, [10Ka3aTebCTBO
Y TIOCTPOEHMe.

Yuyumbcst 0b6cyxHcoamsb UHGOPMAayuro U 8bICKA3bIBAMb
ceoe MHeHue no ee nogody, paA3eu8aMb YMeHUs
cosepwiamb Npasu/bHbilil 8bIOOP.

O0o0011[eHIe U CHCTeMaTH3aIusA

3HAHUH y4aluxcs 3
YnpaxkHeHus [Jis IOBTOPeHUs Kypca 7 2 | Yuacmeosamb 6 Kypamopcmee MOMmMuBUPOBAHHbIX U
KJlacca 3pyOUpPOBAHHBIX obyuarowjuxcs Hao ux
Heycnegarowjumu O0OHOK/ACCHUKamu, darowjem
WKONbHUKAM CcoYyuanbHo 3HAUUMBbII onbim
compyOoHuuecmed u 83auMHOL NOMOWU.
Hmozoeas koHmpoabHas paboma 1
Hmozo 68

TEMATHUYECKOE IVNIAHUPOBAHUE




I'eomerpus. 8 knacc (2 yaca B Hefiesnto, Bcero 68yacoB)

=~ ] XapakTepuCTHKa 0CHOBHBIX BH/IOB /1eITe/IbHOCTH
T Copep:xaHue yueOHOTo o
z ¢ 5 yueHHKa
T Marepuaia < (Ha ypoBHe yueOHBIX /|efiCTBHIN)
I'nasa 1 YeTbIpéxyroibHUKHU 22 | IlosicHAMb, 4TO TaKoe YeTbIpEXyrojbHUK. OnuChIBaTh
1 | YeTbIpEéXyroJIbHUK U €ro 2 | 3/1IeMeHThI YeThIPEXYyro/lbHUKA. Pacno3Hasamsp BBIITYKIIble
3/71eMeHThI Y HEBBIMYK/TbIe UeThIPEXYTONbHUKH. M300pasxcamb 1
2 | [Tapannenorpamm. CBolicTBa 2 | HaXO/IUTb HAa PUCYHKAaX YeTbIPEXYTOJbHUKU Pa3HbIX
rapasuiejiorpamma BU/IOB U UX 3/1eMeHTbl. DopMyauposamb: onpeoeneHus:
3 | IIpusHaku napasuiesnorpamMmma 2 | mapasuiesiorpaMMa, BbICOTHI T1apasijiesiorpamMmma;
4 | IIpssMoyroJibHUK 2 | mpsiMOyroJibHUKa, poM0a, KBaZipaTa; CpeJjHell TMHUN
5 | Pom6 2 | Tpeyro/ibHUKA; TpameLyu, BbICOThI TPaneLuu, cpejHel
6 | Keagpar 1 | IMHKAM TpameLyy; LIeHTPaIbHOr0 yIjia OKPYKHOCTH,
Koumpoabuas pa6oma Ne 1 1 | BIIMCAHHOI'O yIJIa OKPY>KHOCTH; BIIMCAHHOI'O U
Cpe [HAS JIMHUSA TPeyroJibHUKa 1 OIMMCAHHOI'O ‘-IeTI)IpéXYFOJIbHI/IKa;
8 | Tpamenus 4 | ceolicmea: mapariefiorpaMMa, psIMOYTOJ/IbHHKA, poMOa,
9 | LlenTpasbHbIe U BIIMCaHHbIe yrbl | 2 | KBajparta, CpeHUX JIMHUH TPEYTO/IbHUKA W TPareLy,
10 | BrivcadHble U OrMCadHbIe 2 BITMCAaHHOT'O yIJia, BIIMCAHHOI'O M OINMMCAHHOI'O
IIETpréXYFOIIbHI/IKI/I I—IETI)IPéX}’FOJ’IbHI/IKa; NpuUu3HAaKu: rapasjiesnorpaMma,
KonpoﬂbHag paﬁoma No 2 1 NnpsAMOYTOJIbHHKA, p0M6a, BITMCAHHOI'O 1 OITMCAHHOI'O
YeThIPEXYTO/IbHUKA.
/loka3bieamb: TeOpeMbl O CyMMe YTJIOB
YeThIPEXYTO/IbHUKA, O TPA/lyCHOM Mepe BIIMCAHHOTO YIJIa,
0 CBOWCTBAx U MpHU3HAKaXx MapasieorpaMma,
MPSIMOYTO/TbHUKA, POMOa, BIIMCAHHOTO ¥ OMTMCAHHOTO
YeThIPEXYTO/IbHUKA.
ITpumeHsimb Vi3y4yeHHbIe OIpe/iesieHNs], CBOMCTBA
Yl TIPU3HAKU K PeLlIeHUI0 3a/au.
Cobarodamb Ha ypoke obwjenpuHsimbie HOpMbl
noeeoeHusi, npasuna obujeHus: co 8CemMu yuacmHuKamu
obpazosamesibHOU Oesime/ibHOCMU, NPUHYUNbI yuebHOU
OUCYUNAUHBI U CaMOOP2aHU3AyUU.
Pazsusamb nosHasamesnbHyO U MEOPUECKYIO
aKmueHoOCmu, UHUYUamueHOCMb 8 pa3Au4HbIX cpepax
U3yYeHUsi Mamemamuku.
Yuumbcs 0bcyxicoampb UHGOpMayuro U 8bICKA3bl8aMb
c80e MHeHue no ee nogody, pa3sueamb yMeHUsl
cosepwiamb Npasu/bHbiil 8bI6OP.
I'naea 2 Tlogo0ue TpeyrobHUKOB 16 | ®opmynuposamb: onpedeneHue TOA0OHBIX
11 | Teopema Paneca. Teopema o 6 | TpeyrosbHUKOB;
MPOMNOPLMOHATBHBIX OTPe3Kax ceolicmea: MeJjyiaH TPeyroJIbHUKA, OMCCEKTPUCHI
12 | ITogo6HbBIE TPeyTroNbHUKA 1 | TpeyronbHHKa, epeceKaroluxcs Xop/, KacaTelbHON




13 | IlepBbIii IpU3HAK 1000Hs 5 | ¥ ceKylel; npusHaku mof00usi TpeyroJbHUKOB.
TPEYrOJIbHUKOB /loka3bieamb: meopembi: Paneca, 0 NPOMOPLIMOHATBHBIX
14 | Bropoii 1 TpeTuii MpyU3HaKu 3 | oTpe3Kax, O CBOMCTBAaX MeJjaH TPeyroJbHUKaA,
1o/j00ust TPeyTroNIbHUKOB OMCCeKTPUCHI TPEYTO/IBHUKA; C80LICMEa:
KoumpoabHas pa6oma Ne 3 1 | mepecekarouxcsi XOp/, KacaTeJbHOM U CeKYLeH;
NPU3HAKU TIOA00WST TPEYTOJIbHUKOB.
ITpumeHsimb Vi3y4yeHHbIe OIpeiesieHNs], CBOMCTBa
Y TIPU3HAKU K pellleHUIo 3a/ay.
Yuacmeoeamb 8 06cyscoeHuu npobaeMHbIx cumyayutl,
mak dce 8 peleHUU 3a0ay npakmuueckotl
Hanpas/neHHocmu.
Bbipabambleamb  HABbIKU  Nyb6AUUHO20 — BbICMYN/EHUS]
nepeo ayoumopueil.
I'nasa 3 Peiienue npsiMoyroJibHbIX 14 dopmynupoeamb: onpedeneHus: CUHyca, KOCUHYCa,
TPeyro/JibHUKOB TaHr'eHCa, KOTaHI'eHCa OCTPOro yrJia MpsiMOYTo/IbHOIO
15 | MeTtpuueckrie COOTHOLLIEHUS 1 | TpeyronbHUKa; cgolicmea: BbIpakaroljie MeTpuuecKre
B [IPSIMOYTO/IbHOM TPeyTOJIbHUKE COOTHOIIEHUS B IIPAMOYT'O/IbBHOM TpeyroJlbHUKe U
16 | Teopema [Tudaropa COOTHOLLIeHUS Me)Ky CTOPOHAMH U 3HaUEeHUSIMU
Konmponabnas paboma Ne 4 1 | TpuroHoMeTpuuecKux (GyHKIMI B IPSIMOYTOIbHOM
17 | TpuroHomeTpuueckre QyHKLUN TpeyroJIbHUKe.
OCTPOrO yrJjia IPSIMOYI'0JIbHOI'O 3anucbleamb TPUrOHOMEeTpUUeCKHe (POPMYJIbI,
TPeyro/bHUKA BbIpa)karolljye CBsI3b MeXAy TPUTOHOMETPUUECKUMU
18 | PemieHue npsiMOyroJibHbIX 3 | GyHKUMSIMU OJTHOTO U TOTO >Ke OCTporo yryia. Pewamsb
TPeyroJIbHUKOB NIPSIMOYTOJIbHbIE TPEYTO/IbHUKU. /JoKasbieams : meopemy
Koumpoavuas pa6oma Ne 5 1 | 0O MeTpHUYeCKHX COOTHOLLIEHUSX B IPSMOYTO/IbHOM
Tpeyro/jbHUKe, TeopeMy Iludaropa; popmysbi,
CBSI3bIBAIOLL[MIe€ CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC
OJIHOT'O U TOTO ’Ke OCTPOro yria.
Bb1800umb 0CHOBHOE TPUTOHOMETPUUECKOE TOX/eCTBO U
3HaueHWs CUHYCa, KOCMHYCa, TAHTeHCa U KOTaHreHca ISt
yryioB 30°, 45°, 60°.IIpumeHsimb U3yUeHHbIe
orpeziesieHusi, TeOpeMbl U (POPMY/JIbI K pellieHHI0 3a/au.
Hcnonbszosamb UKT u cospemeHHble mexHo102uu
obyueHus.
ITpuobpemamb HABbIKU CAMOCMOSIMENbHO20 pelleHust
nocmae/eHHbIX 3a0adu.
IosicHamb, 4TO Takoe IJIOIIalb MHOIOYTOJIbHUKA.
I'naea 4 MHOrOyroILHHKH. 10 | OnuceiBaTh MHOIOYT'O/IBHUK, €0 3/IeMeHTbI; BBIITYKJIbIe U
TL0mazb MHOFOYTO/IbHAKA HEBBIIYKJIble MHOTOYT'OJIbHUKHU.
19 | MHOrOyroasRIKM N300pa>kaTh ¥ HAXOAUTH Ha PUCYHKAX MHOTOyTO/IbHHK 1
€ro 3/71eMeHTbl; MHOI'OYT'OJIbHUK, BITUCAHHBIN
20 | TonsTye nIoLa M B OKPY’>KHOCTb, 1 MHOT'OyTOJIbHUK, OITMCAHHBIN OKOJIO
MHOI'OYI'OJIbHUKA. OKPY)KHOCTH.
[1no1iaib MPSIMOYTOJIbHUKA dopmynuposamsp :onpeodeneHus:: BIIMCAHHOTO U
21 | Inowaae rapasnienorpaMma 2 | OIMCAHHOI'0 MHOI'OYI'OJIbHUKA, IJIOaAu
22 | Tliomazp Tpeyro/bHIKa 7 | MHOrOyro/jbHUKa, paBHOBEIMKUX MHOIOYT'OJIbHUKOB;




23 | ITnowazas Tpanenyu OCHOBHble cgolicmeda TI/IOIIaJi MHOTOYTOJTbHUKA.
KOHmp0/lea}1 paﬁoma No 6 1 ,HOKGS’bl@amb.' TeopeMkbI O CyMMe YTJIOB BBIITYKJIOI'O n-
YT OJIbHUKA, T/I0A/IA TIPSIMOYTOIbHUKA, TII0LaU
TPeyTroJIbHUKA, T/I0IIaJU TpareLiu.
IMpumeHsimb V3ydyeHHbIe OTpe/iesieH s, TeOPeMbI
Y (hOpMyJIbI K PeLlIeHUI0 3a/au.
Ocywjecmensimb 2pynnogyio pabomy uau pabomy 8
napax, ¢ yeabto obyueHusi KOMaHoHol pabome u
83aumoodelicmguio ¢ Opyaumu 0embMmu.
IToBTOpEHHUe M cHCTeMaTH3aLMsA 6
y4yeOHOro MaTepuasa
YnpakHeHUs i TOBTOpeHUs Kypca 8 5 | Yuacmeosamb 8 Kypamopcmee MOMUBUPOBAHHbIX U
KJacca 3pyOUpOBAHHBIX 0OYUAOWUXCS HAO UX HeyCnesanwumu
Hmozoeas konmpoabHas paboma 1 | oOHOKAaccHUKamu, oaroujem WKOAbHUKAM COYUAIbHO
3HAYUMBbIL ONbIM COMPYOHUYECMea U 83auUMHOL NOMOWU.
Nroro 68
TEMATUYECKOE IVNTAHUPOBAHUE
I'eomeTpus. 9 kacc (2 yaca B Hefiest0, Bcero 68 uacon)
o ¢ e, XapakTepuCTHKA OCHOBHBIX BH/IOB /J1eATe/TbHOCTH
TP CopepxaHue yueOHOT o ol
s ¢ = yueHHKa
o f Marepuasa S | . .
i A (Ha ypoBHe yueOHBIX /IeliCTBUI)
I'naea 1 PenieHue TpeyrojibHUKOB 16 | Popmyauposamb: onpedeneHusi: CHHYyCa, KOCUHYCa,
1 | Cunyc, kocusyc, TaHresc u 2 | TaHrenca, kotanreHca yria ot 0’ 1o 180°; ceoticmeo
KoTaHTeHc yria ot 0° 7o 180° CBSI3Y JI/IVH JiMaroHasel U CTOPOH TapasijiesiorpaMma.
dopmyauposamb U pa3bSICHATL OCHOBHOE
2 | Teopema KOCMHYCOB 4
3 1T 3 TPUTOHOMEeTPUYECKOe TOX/eCTBO. BbIUMCISTh 3HaUeHre
€Opema CHHYCOB TPUTOHOMETPUUECKOM (PYHKLIUU yTJia 10 3HAYeHUI0
4 | Pemenye TpeyroabHUKOB 2 | oaHO¥i U3 ero 3ajaHHBIX QYHKLHA. DOpMyaUposams 1
5 | ®opmybl 17151 HAXOXKEHUST 4 | moKa3bIBaThb TEOPEMbI: CHHYCOB, KOCUHYCOB, CJIeICTBHUS

Iiomaay TpeyrojbHHUKA

N3 TeopeMbl KOCMHYCOB U CMHYCOB, O IJIoIjaAx




KoumposbHas pa6oma Ne 1

OIKCAHHOT0 MHOTOYTOJIbHUKA. 3anucbleamb U
Jl0Ka3bIBaTh (POPMYJIbI [/151 HAXOKJ,EHUS 1I0LLa N
TPEeYroJIbHUKA, PAIMyCOB BITMCAHHOW Y OMMCAHHOU
OKPY>KHOCTEM TPeyroJibHUKa.

ITpumeHsamb ©3yueHHbIe ONpefiesieHus], TeOpeMbl

Y (hOpMyJIbI K peLleHHI0 3a/au.

Yuumbcs ebicmpaugamb dogepumesibHble OMHOWeHUs
MedHcdy yuacmHukamu obpaszosamenbHO20 npoyecca.
Yuacmeoeamb 8 06CyxHcOeHuU npobaeMHbIX cumyayutl, a
mMak Jice 8 pelleHuU 3a0ay Npakmu4eckoll
Hanpas/neHHocmu.

I'naea 2 TlpaBuibHbIE
MHOT'0YT'0/IbHUKH

[TpaBU/IbHBIE MHOTOYTOJIbHUKH
U UX CBOMCTBA

HnvHa okpy»xHocTu. [1nomaznb
Kpyra

KonmpoabHas paboma Ne 2

IMosicHsAmb, YTO TaKoe LIeHTP U LIeHTPa/bHbIN yToJ
MPaBWIbHOTO MHOTOYTO/IbHUKA, CEKTOP U CerMeHT Kpyra.
dopmyauposamb: onpeoeneHue IPaBUILHOTO
MHOT'OYTOJIbHUKA; C80lICMBa TPaBUIbHOTO
MHOTOYT0JIbHUKA. /[OKa3bi8amb CBOMCTBA MPaBUIbHBIX
MHOTOYT'OJIbHUKOB. 3anucbléamb U Pas3bsiCHATE (POPMYJIBI
JUTUHBI OKPY>KHOCTH, TIJIOLA/IA KpyTa. 3anucblieamb U
Jl0Ka3bIBaTb (POPMYJIbI JJIMHBI 1yTH, TUIOIIAIU CEKTOPa,
(dhopMyibI 17151 HAXOXKJEHUS paZiiyCOB BITMCAHHOW U
OMNMCAHHOU OKPY>KHOCTel MPaBU/IbLHOTO
MHOTOYT0J/IbHUKa. Cmpoumb € IOMOLLbIO LIUPKYJIS U
JIMHEWKY NpaBUJIbHbIE TPEYTO/IbHUK, UeThIPEXYTObHUK,
[IeCTUYTObHUK. [IpumeHsimb W3ydyeHHbIe Oripe/ie/ieHus,
TeopeMbl U (POpMYJIbl K PeLIeHHIO 3a/iau.

Paszgusamb no3HasamenbHy0 U meOPUECKYHo
aKmugHOCmu, UHUYUamueHOCmMb 8 pasauuHblx chepax
U3yyeHuss Mamemamuxu.

Yuumbcs 06cyxcoamb UHGPOPMAYUIO U 8bICKA3bIBAMD
c80e MHeHUe No ee nogody, pazeusamb yMeHUsl
cogepuiamb npasu/bHbill 8bIO0OP

I'naea 3 [lekapToBbI
KOOpP/AMHATHI HA IVIOCKOCTHU

11

PaccrosHue mexay aAByms
TOYKaMHU C 3a/JaHHbIMU
KoopauHatamu. KoopanHatsl
cepeiHbI OTpe3Ka

YpaBHeHue (Urypel. Y paBHeHHe
OKPY>KHOCTH

10

YpaBHeHue npsamon

11

YrioBoii Ko3h@UuiieHT npsiMoit

Onucbleamb TIPSIMOYTOJIBHYIO CUCTEMY KOOPZHHAT.
dopmyauposamb: orpefiesieHre ypaBHeHUs (PUIYDBI,
HeoOXoZMMOe ¥ JOCTaTOYHOe yCJI0BUS NapaielbHOCTH
JIBYX MPSIMBIX. 3anucbiéamsp 1 JOKa3biBaTh (OPMYJIbI
PaCcCTOSIHUSL MeXXy ABYMSI TOUKaMU, KOOPAWHAT
cepeJiMHbI OTpe3Ka.

BbigoOumb ypaBHeHHe OKPYKHOCTH, 00I1lee ypaBHeHHe
TMIPSIMOM, ypaBHeHHe TIPSIMOM C YT/IOBBIM
KO3(QULIEeHTOM.

Jloka3blieamb HEOOXOAUMOe U JOCTaTOUHOe yCIOBHe
rapasule/IbHOCTH /IBYX TPSIMBIX.




KoumposabHas paboma Ne 3 1 IIpumeHsamb “3ydyeHHble onpesesieHus, TeOpeMbl
Y (hOpMyJIbI K pelleHUI0 3a/au.
Yuacmeoeamb 8 06CyxHcOeHuU npobaeMHbIX cumyayutl, a
mak dce 8 peleHuU 3a0ay npakmuueckotl
HAnNpas/feHHOCMmu.
Bbipabambleamb  HABbIKU  Nyb6AUUHO20 — 8bICMYN/IEHUS
nepeo ayoumopueil.
Onucbleamb MOHSATUS] BEKTOPHBIX U CKaTISPHBIX BETUUMH.
14 Nnmoctpuposats noHsATHe BeKTOpa. Dopmyauposams:
onpeoe/neHusl: MOyl BEKTOPA, KOJJIMHeapHbIX
I'naea 4 BekTopsbl BEKTOPOB, PABHbIX BEKTOPOB, KOOPJAUHAT BEKTOPA,
12 | ITonsiTve BeKTOpa CYMMBI BEKTOpPOB, pa3HOCTH BEKTOPOB,
13 | KoopauHaTel BeKTOpa 1 [IPOTUBOIIOJIOXKHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha
14 | CnoxeHue U BblUMTaHHe YKCJI0, CKaJIIPHOTO TPOM3Be/IeHNsI BEKTOPOB; C80LICMEa:
BEKTOPOB PaBHBIX BEKTOPOB, KOOP/IUHAT PaBHbIX BEKTOPOB,
15 | YMHOXeHHe BeKTOpa Ha YMCJIO 3 | C/I0)KeHUs] BEKTOPOB, KOOPAUHAT BEKTOPA CYMMBI U
16 | CkansipHOe mpousBezieHVe 3 | BeKTOpa pasHOCTH [JBYX BEKTOPOB, KO/UTMHEAPHBIX
BEKTOpPOB BEKTOPOB, YMHOKE€HHSI BEKTOPA Ha YMCJI0, CKaJIIPHOTO
KoumpoabHnas paboma Ne 4 1 | mpou3BejeHus JBYX BEKTOPOB, NePHeHAUKYISIPHBIX
BEKTOPOB.
/loka3bieamb TeOpeMbl: 0 HAXOXXAEHUU KOOPAUHAT
BEKTOPa, 0 KOOpJMHAaTaX CyMMbI M pa3HOCTU BEKTOPOB,
00 yCJIOBUH KOJIJTMHEApHOCTH JIBYX BEKTOPOB,
0 HaxOXX/IeHWH CKa/IIPHOTO NIPOM3Be/IeHUs IBYX
BEKTOPOB, 00 yC/I0BUM TIepreHAVKYISpHOCTH. Haxooums
KOCHHYC yTJjla MeXJy AByMs BeKTopamu. IIpumeHsamsb
M3yueHHbIe OTpe/iesieHNs], TeopeMbl U (POpMYJIbl K
pelleHHIo 3a/au.
Pazsusamb €amMocmosimeabHOCMb, pecbaexcuro,
CAMOOYEHKY, CAMOOP2AHU308AHHOCMb.
ITpuobpemamb HABbIK CAMOCMOSIMENbHO20 —pelleHus
meopemuueckoli npobaembl.
I'nasa 5 I'eomeTpuueckue 10 ITpugodump TipuMepsbI 1peobpa3oBaHus GUTYD.
npeodpa3oBaHus OniceiBaTh TipeoOpa3oBaHus GUTyp: MapasuieTbHbIHI
17 | [IBwkeHHe (TlepeMelLieHe) 3 | mepeHOC, oceBast CUMMeTpUs, LieHTpabHas CUMMeTpUs,
¢urypsl. [1apaniensHbii TIOBOPOT, FOMOTeTHsI, 1ofooue. dopmyauposamn:
TepeHoc onpede/ieHus1: IBWKeHHsI; PaBHBIX (QUTyp; TOUEK,
18 | OceBas cummeTpus 2 | CUMMETPUUYHBIX OTHOCUTE/IbHO TMPSIMOM; TOUEK,
19 | LleHTpasbHasi CUMMeTpUH. 2 | CUMMETPUYHBIX OTHOCUTEIbHO TOUKHU; (PUTYPHI,
[ToBopoT MMeIOLLe 0Cb CUMMETPUH; (GUTYDPbI, UMEIOILlel LIeHTP
20 | T'omotetus. [Tomobue puryp 2 CUMMeTpHH; TIo[J0OHBIX (UTYD; ceolicmea: BUKeHUS,




KoumposabHas paboma Ne 5 1 | mapasienbHOro nepeHoca, OCeBOW CUMMETPUH,
L|eHTPa/IbHOW CUMMeTPHH, TI0OBOPOTa, TOMOTETHH.
Jloka3sbieamb TeopeMbl: O CBOMCTBAX Iapasiie/IbHOro
repeHoca, 0CeBOU CHMMEeTPUH, L|eHTPa/lbHOW CUMMEeTPHH,
TIOBOPOTA, TOMOTETHH, 00 OTHOLLIEHWH TI/I0Mazei
NOZ0OHBIX TPEYTOBHUKOB. [IpuMeHsimb N3ydeHHbIe
oripejiesieHusi, TeopeMbl U (hOPMYJIbl K PeLIeHHIO 3a/iau.
Hcnonbzoeamb UKT u cospemeHHble mexHO102UU
obyueHusl.

ITpuobpemamp HABBIKU CAMOCMOSIMENbHO20 pellieHUs
nocmas/eHHbIX 3a0ay.

HauanbHble ceedeHus no 5 | Cmpoumb: n306pa>keHust IPOCTPAHCTBEHHBIX PUTYD:
cmepeomempuu Ky0a, MpsIMOYTO/IBHOTO TIapasiyiesienure/a, TMPaMu/bl,
21 | [Ipsimas nipusma. [Tupamuzga 2 | 1Ipy3MBl, KOHYCa, 111apa.
22 | lmmungp. Konyc. [lap 2 | Haxo0umb: 351eMeHTbl IPOCTPAHCTBEHHBIX (PUTYD
Koumponabnas paboma Ne 6 1 | Ucnoab3oeamb KT u cospemeHHble mexHo/102uu
obyueHus.
IIpuobpemamp HABbIKU CAMOCMOSMENLHOR0 PeUWeHUs
nocmae/neHHbIX 3a0au.

HOBTOPEHI/IE H cucTeéeMaTu3anusa

y4eOHOr0 MaTepuasia 3
YnpaxHeHus [i71s IOBTOPEHUs Kypca 3 | Ocywjecmensmb epynnogyto pabomy uiau pabomy 8
Ok napax, ¢ yeabio obyueHusi KoMaHoHoli pabome u
g3aumodelicmeuto ¢ Opy2umu 0embMu.
Utoro 68

3a Tpu roga 204
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