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1. IMosicHuTeabHAasi 3aMMHCKA

Pabouas mporpamma o anredpe (anee — pabouast mporpaMma) COCTaBJIeHa Ha OCHOBE:

@enepanbHoro 3akoHa Poccuiickoit @enepamun ot 29.12.2012r. No273-®3 «O6
oOpaszoBanun B Poccuiickoii @eneparum»;

[Ipukaza MunucrepctBa oOpa3zoBaHusi u Hayku Poccuiickoii ®enepanuu  «O0
YTIBEPXKIEHHH (elIepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbFHOTO CTaHAApTa OCHOBHOTO
obmiero oopazoBanus» oT 17.12.2010 Ne 1897 (pexn. 11.12.2020) (manee - PI'OC OO0);

PeecTtpa npumMepHBIX OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOTPaMM;

OcHoBHOM 00pazoBaTebHON MIPOTPaMMBI ['ocynapctBenHOTrO OIOKETHOTO
00111€00pa30BaTEILHOTO  YUPEXKIEHUS CcpeaHed oOmieoOpa3oBaTenbHOil mikoabl Ne 134
Kpacnorsappeiickoro paitona Cankrt-IlerepOypra umenu Cepres Jlyaxo;

VYyebnoro miana ['ocymapcTBEHHOro OODKETHOTO O0IICO0Pa30BaTEIBLHOTO YUPEKICHUS
cpenHeir oOmieoOpa3zoBarenbHoil 1mKogBl Ne 134  KpacHorBapmeiickoro pairiona CaHKT-
[etepOypra umenu Ceprest lynko Ha 2022-2023y4eOHbIi TO;

[Tonoxenus 0 paboueit nporpamme locymapcTBenHOTO OIOKETHOTO
00111€00pa30BaTEILHOTO  YUPEXKACHUS cpefaHell  oOmieoOpa3zoBaTenbHOM mKOIBI Ne 134
Kpacnorsapneiickoro paiiona Cankr-IlerepOypra umenu Ceprest [{ynko.

VYyeOnplii mpeaMer «Anredpa» BXOIUT B NpeIMETHYIO o0macth «Maremarnka |
nHpopMaTtuka» ydeOHOro TIaHa [ ocymapcTBEHHOro OIOHKETHOrO 0O011e00pa3oBaTeIbHOTO
yUpexaeHUs: cpenHer ooOmeoOpasoBaTenpHON Kokl Nel34 KpacHorBapgeickoro paiioHa
Cankr-IlerepOypra umenn Ceprest Jlynko na 2022-2023 y4ueOHpIi TOI.

B 9xnacce Ha usydenwe ydeOHOTO mpeamera «Anredpa» orBoautcs 136 4. B rox (4 vaca B
HEJIEIO).

PaGouast mporpamma cocraBiieHaHa OCHOBE JIMHUHM Y4EOHO-METOIMYECKIX KOMILIEKCOB I10
anreope ms 7-9 kiaccoB nox pen. Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u mp.

PaGouas mporpamMmMa opueHTHpOBaHA Ha MCIIOJIb30BaHUE yueOHMKa: Anredpa, 9 kiacc, moj
pen. Komsrun FO.M., Tkauesa M.B., ®enoposa H.E. u ap., uznarenbctBo: [IpocBeiieHue.

OobpazoeamenvHble 11eKmMpOHHbLE PECYPCHL:

Enunas kosutekius nudpoBbix oOpa3oBaTeabHbIX pecypcoB | http://school-collection.edu.ru/
Poccuiickoe obpasoBaHue http://www.edu.ru

«Chepym» https://sferum.ru

Poccuiickas 2JIeKTpOHHAs HIKOJIa https://resh.edu.ru

« SIKmacc» https://www.yaklass.ru/
ITonroroBka k OI'D http://sdamgia.ru/

PaGouas nporpamMmma HUMCECT LCJIIbHO: OBJIAJICHUC CHUCTEMOM MaTeMaTHYE€CKUX 3HAHMH U
YMGHHﬁ, HGO6XO,I[I/IMBIX 4TI IPpUMCHCHHS B HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTHU, U3YUCHUSA CMCIKHBIX
AUCHUILIINH, IMTPOAO0JIKCHUA 06p330BaHI/I$I

PaGouas nmporpamMmma CHOCO6CTBy€T PCHICHUIO CICAYIOIIUX 3aJa4 U3YyUCHUS aJ'IFC6pBI Ha
CTYIICHU CPECAHETO 06]1161"0 06p3.30BaHI/IHZ

¢ Ppa3BHUBATH NMPCACTABJIICHUA O YHUCIIC U POJIU BBIYUCIICHUI B 4EJIOBEUECKOM IIPAaKTUKCE,
L4 C(l)OpMI/IpOBaTL MPAKTUYCCKUC HABLIKU BBINIOJIHCHHA YCTHBIX, IMCbMCHHBIX,
HHCTPYMCHTAJIbHBIX BBI‘{I/ICJICHI/II\/'I, Pa3BUTH BBIYUCIUTCIIBHYIO KYJIBTYPY,


http://fgosreestr.ru/
http://www.edu.ru/

® OBJIAJICTh CHMBOJMYECKHUM SI3bIKOM aireOpbl, BIPadOTaTh (POpMaibHO-ONEpaTUBHBIC
anreOpandeckue yMEHUs 1 HayYUThCsl IPUMEHSTh UX K PELICHUIO MaTeMaTUYECKUX U
HEMaTeMaTHYECKUX 33/1a4;

® U3yYUTH CBOMCTBA U rpapKu 3MeMEHTApHBIX (PYHKINNA, HAYYUTHCS UCIOIB30BAThH
(byHKIMOHATBHO-TpapUUECKUE MPEICTABICHHS ISl OTIMCAHMS U aHAJIM3a PeaTbHBIX
3aBHCHUMOCTEH;

® TOJyYHTh MPEICTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE H O
pa3MYHBIX crI0c00ax UX U3ydeHust, 00 0COOEHHOCTSIX BBIBOJIOB U IIPOTHO30B, HOCSIINX
BEPOSATHOCTHBIN XapaKTep;

®  DAa3BUTH JOTHYECKOE MBIIINICHHE U PEYb — YMEHHUS JIOTUYECKH 0O0CHOBBIBATH CYKICHHUS,
MIPOBOJIUTH HECJIOKHBIE CUCTEMAaTH3AIMH, TIPUBOIUTH IPUMEPHI i KOHTPIIPUMEPHI,
WCTIOJIb30BATh PA3IIMYHBIC S3BIKH MAaTEMATUKH (CJIOBECHBIN, CHMBOJMYECKHUN, TpaUIecKii)
JUTSL WIDTFOCTPAIIMN, HHTEPIIPETALINH, apTYMEHTAIINU 1 TIOKAa3aTeIbCTBA;

e chopMHUPOBATH MPEACTABICHHUS 00 N3y9aeMBbIX IMOHATHIX U METOIaX KaK BaXKHEHIIINX
CpeACTBax MaTEMaTUYECKOTO MOJICTTUPOBAHUS PEATBHBIX MPOIIECCOB U SIBICHUH.

B pe3ysbTaTe 0cBOeHHs OCHOBHOI 00pa30oBaTe/ibHOI MporpaMmMsbl 9 Kiaacca odyuyarouuecst
AOCTUTAIOT JUYHOCTHBIX, METANIPEMETHBIX H NMPEAMETHBIX Pe3yJbTaTOB.
JUYHOCMHbLE:
¢ CchOPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHWS K  YYEHHWIO, TOTOBHOCTH W
CIIOCOOHOCTH, OOYYaroIIUXCsi K CaMOPa3BUTHI0O M CaMOOOpPa30BaHWIO Ha OCHOBE
MOTHBAIlMK K OOYYEHHWIO M TO3HAHHWIO, BHIOOPY JalibHEWIIero obOpazoBaHusl Ha Oasze
OpUEHTUPOBKE B MUpe mnpodeccuil U mpodecCHOHATBHBIX MPEANOUYTEHHI, 0CO3HAHHOMY
MMOCTPOCHUIO WHIUBUIYaTbHONW 00pa30BAaTEIbHON TPACKTOPHH C YYETOM YCTOWYUBBIX
M03HABATEIbHBIX HHTEPECOB;
e c(hopMUPOBAHHOCTh KOMIIOHEHTOB LIE€JIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH:
e chopMUpPOBaHHOCTH KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE
CO CBEpPCTHHKaMH, CTapllUMH M MJQJAUIUMH B 00pa3oBaTelbHOMN, OOIIECTBEHHO
MOJIE3HOH, yueOHO-HCCIIeI0BATEIbCKOM, TBOPUECKOMN U APYTrUX BUJIAX IEATEIbHOCTH;
® yMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIU B YCTHOM M NMHUCHbMEHHOM peuw,
MIOHUMATh CMBICI IIOCTABJICHHOM 3a/laud, BBICTpAUBATh AapryMEHTAIIMIO, MPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPBI;
® [Ipe/ACTaBICHHE O MAaTeMaTHYeCKOW Hayke Kak cdepe 4YelloBEeYeCKOU HesTenbHOCTH, 00
JTamax e€ pa3BUTUA, O €€ 3HAYUMOCTH I Pa3BUTHS [IUBIIIU3AIINH;
® KPUTUYHOCTh  MBIIIJICHHUS, YMEHHE pacrno3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIMYATH TUIIOTE3Y OT (PaKTa;
® KpPEaTUBHOCTb MBIIIJICHUS,, WHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTH IPH PEIICHUU
anredpanvecKux 3ajaay;
® YyMEHHE KOHTPOJMPOBATh TMpolecc U  pe3yabTaT y4eOHOW  MaTeMaTH4eCKOn
JeATeIbHOCTH;
® CrHocoOHOCTh K 3MOIMOHAJIBHOMY BOCHIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pelIeHui, pacCyKACHUI.
MemanpeomemHule:
® yMEHHE CaMOCTOSITENIbHO TNIAHUPOBATh AJIbTEPHATUBHBIC ITyTH JTOCTHKEHUS LeJIeH,
0CO3HAHHO BBIOMpaTh Hanboee 3h(HheKTUBHBIE CIIOCOOBI PEIIeHUs] YIeOHbIX U
MO3HABATENbHBIX 33]1aY;
® yMEHHE OCYIIECTBIIATh KOHTPOJIb 10 PE3yabTaTy U MO crocoOy ASUCTBUS HA YPOBHE
MIPOU3BOJILHOTO BHUMAaHMS U BHOCUTh HEO0XOIMMbIE KOPPEKTHUBBI;
® yMEHHE aJIeKBaTHO OLIEHUBATh MPABUIBHOCTH WM OLTMOOYHOCTh BBIIIOJHEHUS y4eOHOU
3a1auu, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHus;



OCO3HAHHOE BJIAJICHUE JIOTHYECKUMHU JCHCTBUSMH ONPEeNICHHs TOHATHH, 000011IeHN S,
YCTaHOBJICHHSI aHAJIOTUH, KJIaCCU(PMKAIMU Ha OCHOBE CaMOCTOSATEIILHOTO BbIOOpa
OCHOBAaHUM M KPUTEPHUEB, YCTAHOBIICHUS POJIOBUJIOBBIX CBA3EH;

YMEHHE YCTaHABIUBATh IPUUNHHO-CJIEACTBEHHBIE CBS3H; IPOBOANUTD JIOIMUECKOE
paccyxJieHHue, CTPOUTh YMO3AKIIOUeHHE (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUHN) U
JIeNIaTh BBIBOJIbI;

YMEHHE CO3/1aBaTh, IPUMEHATH U IIPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPECTBA,
MOJIENIU U CXEMBI Ul pellleHUsl y4eOHbIX U O3HABATEIbHBIX 3a/a4;

YMEHHE OPraHU30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO J€ATEIBHOCTD C
YUUTEJIEM U CBEPCTHHKAMHU: OIIPEICIICHHE LIEJICH, paciipeneicHrne GyHKInUA U posie
YYaCTHUKOB, UX B3aMMOJICUCTBHS M OOIIMX CITIOCOO0OB PabOTHI B TPYIINE; YMEHHE
paboTaTh B rpymnie: HaXoAUTh 00I1ee pEelIeHHE U pa3peliaTh KOHQIIMKTHI Ha OCHOBE
COTJIaCOBAHUS MO3UIMH U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIUPOBATD,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

c(OpMUPOBAHHOCTh U pa3BUTHE Y4EOHOH M 00IEN0JIb30BATENbCKON KOMIIETEHTHOCTH B
00J1aCcTH UCIOJIb30BaHUS HH(POPMALITMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-
KOMIIETEHTHOCTH);

c(OpMUPOBAHHOCTH NMEPBOHAYATIBHBIX MTPEAICTABICHHI 00 UIESIX U O METO/IaX
MaTeMaTHKU Kak 00 YHHBEPCaIbHOM f3bIKE HAYKH U TEXHUKH, O CPEJICTBE
MOJENTUPOBAHUS SBJICHUM U IPOLIECCOB;

yMEHHE BHIETh MaTEMaTUUYECKYIO 3a7jauyy B KOHTEKCTE MPOOIEMHOMN CUTyalluH B IPYTHX
JTUCHUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaXOJUTh B PA3IMYHBIX UCTOUHUKAX UH(DOpMAIIHNIO, HEOOXOIUMYIO [Tl pEIICHHUS
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATD PELlIeHUE
B YCJIOBUSIX HETIOJHOW M M30BITOYHOM, TOYHON W BEPOSTHOCTHON MH(OpMAITNK;

yYMEHHE MOHUMATh U UCIOJB30BaTh MaTeMaTUYECKUE CPEJCTBA HATJISIAHOCTH (PUCYHKH,
YepTekKH, CXeMbl U JIp.) Ui WUTIOCTPAIH, HHTEPIIPETALUU, apTyMEHTAIIH;

YMEHHE BBIJBUTATh THUIIOTE3bI IPU PEHICHUH Y4eOHBIX 33/1a4 U [IOHUMATh
HE0OX0IMMOCTh UX MPOBEPKH;

yYMEHHE MPUMEHSITh UHIyKTUBHbBIC U AETYKTUBHBIE CLIOCOOBI PACCYKICHHM, BUJIETh
pa3JIMYHbIE CTPATETUU PELICHUS 3a4a4;

IMOHMMAHHE CYIIHOCTU aJITOPUTMUYECKUX MPEINUCAHUNA U YMEHUE IEUCTBOBATH B
COOTBETCTBUU C IPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh 1I€JIH, BBIOUPATh U CO3/1aBATh AITOPUTMBI JUIs
pelieHns yueOHbIX, MaTeMaTHYECKUX TPoOieM;

YMEHUE IJIaHUPOBATh U OCYLLECTBIIATH I€ATEIbHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3a1a4
HCCIEA0BATENbCKOTO XapaKTepa.

npeomemmole.

yMeHHe paboTaTh C MATEMAaTHYECKUM TEKCTOM (CTPYKTYPUPOBAHUE, U3BJICUCHUE
HeoOxo Mo nH(popMaLMK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIU B YCTHOU U
MIICBMEHHOM peu, IPUMEHsI MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY,
UCIOJIb30BaTh PA3JIUYHBIE S3bIKM MaTEMATUKHU (CIIOBECHBIN, CHMBOJIMYECKUH,
rpaudeckuii), 000CHOBBIBATH CYXKICHUS, IPOBOJUTH KiIacCU(UKAIUIO, TI0OKAa3bIBATh
MaTeMaTHYECKUE YTBEPKACHNUS;

BJIaJACHHUC 0a30BbIM MOHSATHIHBIM afrapaToM: UMCTb MMPEACTABIICHUC O YN CJIC, BJIAJICHUC
CHMBOJIBHBIM S3bIKOM anrerLI, 3HAHUC 3JICMCHTAPHBIX (bYHKLII/IOHaJ'ILHLIX 3aBHCHMOCT6ﬁ, HUMCTb
npeacCTaBJICHUC O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pE€aJIbHOM MUPE U O Pa3JIMIHBIX
crocodax ux HU3y4YCHUA, 00 0COOEHHOCTSX BbBIBOJOB U MPOTrHO30B, HOCAIIUX BepOﬂTHOCTHBIfI
Xapakrep;

YMCHUEC BBIIIOJHATH aJirt C6paI/I"IeCKI/IC Hp€O6pa3OBaHI/I$[ palOHAJIBHBIX BLIpa)KeHHﬁ, IIPUMCHSTH
UX Jid peIICHUA y‘IC6HBIX MaTEMATUYCCKUX 3aJa4 U 3a4a49 CMCKHBIX y‘I66HBIX npeaMeTax;



YMCHUE MMOJIB30BATHCA MATEMATUYCCKUMU (I)OPMYJ'IaMI/I 1 CaMOCTOATCIBbHO COCTABIIATH q)OpMyHI)I
3aBUCUMOCTEH MCKIY BEIMYMHAMU Ha OCHOBC O606HI€HI/I$I YaCTHBIX CIIYy4acB U SKCIICPUMCHTA,
YMEHUE PEIIaTh JIMHEHHbBIC U KBaJIPAaTHBIE YPABHEHHUs, HEPABEHCTBA IIEPBOU U BTOPOU
CTEIIEHH, a TAaK)Ke IIPUBOJAMMBIEC K HUM YPABHEHUs, HEPABEHCTBA, CUCTEMBI;

WCIOJIb30BaTh TpauecKue MPeICTaBICHU U PEIICHUS U UCCIIEJOBAHUS YpaBHEHUH,
HEPABEHCTB, CUCTEM; IPUMEHSATH MIOJyYEHHbIE YMEHUS I pELICHU 3a/1a4 U3
MAaTE€MAaTHKHU, CMEXHBIX IIPEAMETOB, IPAKTHKH;

OBJIAZICHUE CUCTEMOH (PYHKIIMOHAIBHBIX MOHSATHH, (YHKIIMOHAIBHBIM SI36IKOM U
CHUMBOJIMKOH, YMEHUE CTPOUTH rpaduku QyHKINN, OMUCHIBATH X CBOICTBA,
MCIOJB30BaTh (YHKIMOHATIBHO-TpaQHUECKHIE MTPEACTABICHUS ISl ONMCAHMS U aHATIN3a
MAaTeMaTHYECKHUX 3a/1a4 U PEAIbHBIX 3aBUCUMOCTEN;

OBJIaJIEHUE OCHOBHBIMU CIIOCO0OAaMU MPEJICTABICHHS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX;
yYMEHHE pelIaTh 3a/1a4i Ha HaX0XkA€HNE YacTOThl U BEPOSITHOCTHU CIIy4ailHBIX COOBITUI;
YMEHUE TPUMEHATh U3yYEHHBIE TIOHATHS, PE3YyIbTaThl U METO/IbI IPH PELICHUH 3a1a4 U3
Pa3JIMYHBIX Pa3JeNoB Kypca, B TOM YHCIIE 33]1a4, HE CBOIAIINXCS K HEITOCPEIACTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB;

CPaBHEHHE M YNOPSJIOYMBAHME CTENEHW C LENBIMH M PALMOHAJIBHBIMHU IOKa3aTeIsIMHU,
BBITIOJIHATh BBIYHMCIICHUS C PALIMOHAJIBHBIMU YHCIIAMU, BBIYHACIATH 3HAYECHUS CTEIIEHEH ¢
LEJIBIM IIOKA3aTeNEM;

(dbopMmynupoBaHue OmpeneNeHus apu(pMETHYECKOro KOpHS HATypalbHOW CTENEeHH U3
4HCIIa;

BBIYMCIIEHUE MPHUOMMKEHHOTO 3HAUYEHUs KOpPHEH, HCIOJIb3YyS MpU HEOOXOAMMOCTH
KaJIbKYJIATOP; IPOBOJUTH OLIEHKY KOPHEH;

YMEHUE TPUMEHATh CBOWCTBA apU(PMETHYECKOTO KOpHA Il INpeoOpa3oBaHMs
BBIPAKCHUI;

yMeHue (QOpMyJIHUpOBaTh OINpPENEIIEHUE KOPHs TPEThEH CTENEeHM; HaXOIUTh 3HAYCHUS
KyOM4eCKHX KOpHEH, IpHU HEOOXOIMMOCTH UCHIOJIb3Ys KAIbKYIISTOD;

YMEHHUE HUCCIIE0BATh CBOMCTBA KyOMUECKOTO KOPHS, MPOBOJS YUCIOBBIE IKCIIEPUMEHTHI
C MCIIOJIb30BAaHUEM KAJIBKYIISITOPA, KOMIIBIOTEPA;

YMEHHE BO3BOAMUTH YHCIOBOE HEPABEHCTBO C IMOJIOKUTEIBbHBIMHU JIEBOM U IIPABOM YaCTHIO
B CTEIICHB;

YMEHHE CPaBHUBATh CTEIICHU C Pa3HBIMU OCHOBAHUSAMU U PABHBIMH [T0KA3aTEIISIMU;
yMeHue (opMyaupoBaTh ONPEAEICHHE CTENeHM C palMOHAIbHBIM IIOKa3aTeleM,
IIPUMEHSTh CBOMCTBA CTEIIEHH C PAllMOHAIBLHBIM ITI0KA3aTEJIEM IIPU BBIUUCIICHUAX

YMEHHUE BBIYUCIATH 3HaueHUs (PyHKUMH, 3aJaHHBIX (GopMmylamu (Ipud HEOOXOAMMOCTHU
UCIOJIb30BATh KAIBKYJIATOP); COCTABIATH TAOIMUIIbI 3HAYEHUHN (QyHKIMH;

yMeHue GpopMyIupoBaTh onpezeaeHue GyHKIuu

YMEHHUE CTPOUTH 10 TOUKAM I'paduKu QYHKIHII;

YMEHHUE ONMCHIBaTh CBOWCTBA (PyHKIMHM Ha OCHOBE €€ IrpauMuecKoro IMpeaCTaBICHUS
(obyacTb  ompeneneHusi, MHOXECTBO 3HAYEHMH, IPOMEKYTKH 3HAKOIOCTOSHCTBA,
4ETHOCTb, HEUETHOCTb, BO3pAacTaHKe, yObIBaHNE, HANOOIbIIee, HAUMEHbIIIee 3HAUECHU);
yYMEHHUE UHTEPIPETUPOBATh IPa(pUKU peanbHbIX 3aBUCMOCTEH;

YMEHHUE HCIOIb30BaTh (YHKIMOHAIBHYIO CHMBOJMKY JJs 3alUCH  pa3HOOOpa3HbBIX
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BBIIIOJIHEHUS 3HAKOBO-CUMBOJIMYECKUX JIEHCTBUI;

YMEHHE CTPOUTh pEYEBBbIE KOHCTPYKIIMM C UCIOJb30BaHUEM (DYHKIIMOHAIBHON
TEPMHUHOJIOTHH;

YMEHHUE HUCCIIe0BaTh TpapuKki (PyHKIMI B 3aBUCUMOCTH OT 3Ha4eHUN K03(pULneHTOB,
BXOJSIIUX B hopMyIy;



YMEHHUE PacliO3HaBaTh BHUJIbI U3y4aeMbIX (QyHKIUN

yMEHUE CTpOUTh TrpaduKu yKa3aHHbIX (yHKOUI (B TOM 4HCIe C NPUMEHEHUEM
JBY>KEHUH rpa)uKOB); OMMCHIBATH UX CBOWCTBA;

YMEHHE pEeIlIaTh IPOCTENIINE ypaBHEHUS U HEPABEHCTBA, COJEpKAILUE CTENIEHb

YMEHHE PEIIaTh UPPALMOHATIbHbIE YPaBHEHUS;

YMEHHUE MPUMEHSITh HHJEKCHbIE O0003HAYEHHS, CTPOUTh PEUYEBBIE BBICKA3bIBAHUS C
HCII0JIb30BAHNEM TEPMUHOJIOTUH, CBA3AHHOM C MOHATHEM IOCIIEJOBATEIbHOCTH;

YMEHHUE BBIUUCIIATH WICHBI MMOCIEI0BATEILHOCTEH, 3aJaHHBIX (JOPMYIION N-TO YJICHA I
PEKyppeHTHOU (POPMYIIOii;

YMEHHME YCTAHABJIMBATh 3aKOHOMEPHOCTb B IOCTPOECHUHU IOCIENA0BATEIbHOCTH, €CIU
BBINTMCAHbI IEPBHIE HECKOJIBKO €€ YIEHOB

yMEHHE HU300pa)kaThb WIEHbl MOCIEA0BATEIBHOCTH TOYKAMM Ha KOOPJAMHATHOMN
IJIOCKOCTH;

YMEHHE pacro3HaBaTh apu(METHUYECKYI0 U T€OMETPUUYECKYIO NMPOTPECCUM MPH Pa3HBIX
croco0ax 3aJIaHus;

YMEHHE BBIBOJUTH Ha OCHOBE JI0KA3aTEJIbHBIX PACCYXIEHUN (opMyibl 0O0IIEro 4ieHa
apumeTnyeckoilT M TEOMETPUYECKON Mporpeccuil, CyMMbl MEpPBBIX N YJIECHOB
apumMeTHyecKoil ¥ TeOMETPUYECKON MPOrpeccuii; pemaTh 3aJaud ¢ HCHOJIb30BAaHUEM
3THX HOPMYII;

yMEHHE  JIOKa3blBaThb  XapaKTepUCTHUECKHE  CBOWCTBA  apupMETHUYEeCKOW U
F€OMETPHUYECKON MPOrpeECCUil, IPUMEHATh ITH CBOWCTBA IIPH PELICHUH 3aa4;

YMEHHE paccMaTpuBaTh MPUMEPbl U3 pealbHON KU3HH, WLIIOCTPUPYIOIINE U3MEHEHUE
IpoIeccoB B apu(METHYECKOM Mporpeccud, B TIE€OMETPUYECKOH IpPOrpeccuy;
n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH TpadUueCcKH;

YMEHHE DPEIIaTh 3aJa4yd Ha CJIOXKHBIC NPOLCHTHI, B TOM YHUCIIE 3aJa4d U3 PEaIbHOU
MPAKTUKH (C UCTIOJIB30BAHNEM KaJIbKYIIATOPA);

YMEHHUE HaXOIUTh BEPOATHOCTb COOBITHS B UCIIBITAHUAX C PABHOBO3MOKHBIMU UCXOJIaMHU
(c mpuMEeHEHUEM KIIACCUYECKOTO OTIPEICTICHUS BEPOSITHOCTH);

YMEHHE IPOBOJIUTH CllydailHble JKCIEPUMEHTbI, B TOM 4YHCJIE€ C IIOMOILUBIO
KOMIIBIOTEPHOTO MOJAEIUPOBAHNUs, HHTEPIIPETUPOBATH UX PE3YJIbTATHI;

YMEHHUE BBIUUCIIATH YaCTOTY CIYy4alHOTO COOBITUS; OLIEHUBATh BEPOSITHOCTh C MIOMOLIbIO
4acTOTBI, ITOJy4YEHHOU OIBITHBIM ITyTEM;

YMEHUE NPUBOJIUTH IPUMEPHI TOCTOBEPHBIX U HEBO3MOXHBIX COOBITHIA;

yMEHUE OOBACHATh 3HAYUMOCTh MAaJOBEPOSTHBIX COOBITUM B 3aBUCUMOCTH OT HX
MOCIIEICTBUIA;

YMEHHUE pellaTh 3aJjauyd Ha HaxX0XKJIEHHE BEpPOATHOCTEH COOBITHI, B TOM 4YHCIE C
IpUMEHEHHEM KOMOMHATOPUKH;

YMEHHUE NPUBOIUTH IPUMEPHI IIPOTUBOIOJIOKHBIX COOBITHIA;

YMEHHME pellaTh 3aJadyd Ha [PUMEHEHUE MPEICTaBICHUM O TI'€OMETPUUYECKOMN
BEPOSITHOCTH;

YMEHHE UCIIOJIb30BaTh MPU PEIICHNN 331a4 CBONWCTBO BEPOSITHOCTEW IPOTHUBOIIOIOKHBIX
COOBITHIA;

YMEHHUE OPraHU30BbIBaTh MH(POPMAIUIO U MPEACTABIATh €€ B BUJE TaOIUIl, CTOIOUYATHIX
U KPYrOBBIX IMarpaMu;

YMEHHE CTPOUTH MOJUTOHBI YAaCTOT

YMEHHUE HaXOJUTh CpeJHee apupMeTHdYecKoe, pa3Max, MOy, MeIuaHy COBOKYMHOCTH
YHCJIOBBIX JIaHHBIX;

YMEHHE NPUBOJUTD COJIEP/KATEIbHBIE IPUMEPBI UCIIOJIB30BAaHUS CPEIHUX 3HAUEHUH NI
XapaKTepUCTUKHU COBOKYIHOCTH JAHHBIX (CHOPTHBHBIE MOKA3aTeNIH, Pa3Mephl OJEKIbI U

ap.);



YMEHUE TMPHUBOJHUTH  COJAEp)KATeNbHBIE IPHMEPbl TI'eHEPATbHONH  COBOKYITHOCTH,
MIPOU3BOJILHON BBHIOOPKHM M3 HEE M PENPE3EHTaTUBHON BHIOOPKH;

YMEHHUE MPHUBOIMTH IMPHUMEPHl KOHEUHBIX M OECKOHEUHBIX MHOXKECTB, IEpeceucHHe
KOHKPETHBIX MHOKECTB, Pa3HOCTh MHOKECTB;

YMEHHUE MPUBOUTH IPUMEPHI HECIOKHBIX KITaCCHU(PHKAIIHA;

YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHYIO CUMBOJIMKY W SI3BIK MPH PEIICHUH
3a71a4 B X0/1€ U3YUCHHS PA3INUHBIX PA3/IeTIOB Kypca;

yYMEHUE KOHCTPYHPOBATH HECIOXKHBIE (POPMYITUPOBKH OTIPE/ICICHUH;

YMEHUE  BOCHPOM3BOAUTH  (POPMYTHMPOBKM H  JOKAa3aTelIbCTBA  BBICKA3bIBAHHIA
CaMOCTOSITEJIBHO, CChUIATHCS B X0J1€ 00O0OCHOBAHUI Ha ONIPEENICHNS, TEOPEMBI, aKCHOMBI;

® YMEHHE NMPUBOJUTH IPUMEPHI MPSMBIX U 0OPATHBIX TEOPEM
® yYMEHHE WITIOCTPUPOBATH MATEMATUUYECKUE TTOHATUS U YTBEPKICHUS PUMEPaAMU;
® YMEHHE HCMOJIb30BaTh MPUMEPHI U KOHTPIPUMEPHI B apTyMEHTAIIHH;
® YMEHHME KOHCTPYMPOBATh MAaTEMAaTHYECKHE MPEIJIOKEHHSI C MOMOIIBIO CBSA30K €CIIH...,
TO..., B TOM YHCJI€ TOJBKO B TOM CITy4ae, JIOTHYECKUX CBSI30K U, UJIH;
® YMEHHME BBISBIATH HEOOXOAUMBIE U  JOCTAaTOYHBIE YCIOBHS, (OPMYIMPOBATH
MIPOTUBOTIOJIOKHBIE TEOPEMBI;
® yYMEHHE 3alMChIBaTh YPABHEHHE MPSIMOM, YpaBHEHUE OKPYKHOCTH
e yMeHHEe u300pakaTh HAa KOOPJAWHATHOW TIUIOCKOCTH MHOXKECTBO PEIICHUH CHUCTEM
YpaBHEHUW C JBYMs HEW3BECTHBIMU; (QUTYpPHI, 3aJJaHHbIE HEPABEHCTBOM WJIM CHCTEMOMU
HEPaBEHCTB C JIByMsI HEU3BECTHBIMU;
Opranuzanusi KOHTPOJISt
No Tema KOHTPOJILHOH PabOTHI Cpoxu
n/m
1. | AaMuHHMCTpaTHBHAs BXOAHAs JUarHOCTHYECKas paboTa 5 Henens
2. | KonTtpoasnas pabora Nel mo teme «CTeneHs ¢ palioOHaIbHBIM 9 Henens
roKaszareaem»
3. | KonTtponsnas padora Ne2 o teme «CrenenHas QyHKIus» 14 nenens
4. | ADIMUHUCTpaTUBHAs MOJYro/I0Bas KOHTPOJIbHAs paboTa 15 nenens
5. | KonTtpoasnas pabora Ne3 o teme «IIporpeccun» 19 nenens
6. | KouTtponbnas padora Ne4 o teme «CiydaiiHble COOBITHS 21 Henens
7. | KouTtponbnas pabora N5 no teme «CiydaifHble BETUYUHBDY 24 Henens
8. | Koutponsnas pabota Ne6 nmo teme «MHuoxkecTBo. JIoruka 26 Henens
9. | UrtoroBas koHTpoJbHas paboTa 31 nepens




10. Conep:xanue y4eOHOT0 mpeMeTa
IToBTOpenuel /.
Ksagparusie kopuu. KBanpartaeie ypaBHenus. KBagparueie HepaBeHcTBa. KBagparnunas
¢bynkuus u ee rpaduk. JefdcTBUA ¢ pallMoHAIBHBIMU YnciIaMu. [leiicTBus ¢
anredpandeckumu 1podsimu. TekcToBbIe 3a1a4n.

CreneHs ¢ pallMOHAIBHBIM [TOKa3aTeaeM 16 u.
CreneHb ¢ 1eTbIM MOKazaTeseM. Apu(MeTHIecKuil KOpEeHb HaTYpalIbHOMN CTEIICHH.
CoiictBa apudmernaeckoro kopHsa. CTETeHb C pallMOHAIBHBIM ITOKa3aTelIeM.
Bo3BeneHue B CTENEHb YUCIOBOIO HEPABEHCTBA.

Crenennas ¢pyHkuus 22 4.
Crenennas ¢pynkuus. Bospacranue u yObiBaHue QyHKINHA. YETHOCTh U HEYETHOCTD

K
¢yukiun. OyHkius y = —. HepaBeHCTBa U ypaBHEHUS, COJIEpKaIIUE CTENEHb.
X

[Iporpeccun 20 u.
ITonsiTne nocien0BaTeNbHOCTH, Pa3InYHbIe CIOCOOBI 3aJaHHs [TOCIIEI0BATEIbHOCTH.
Apudmernueckas nporpeccus. Cymma n nepBbIX WIEHOB apU(PMETUYECKON MPOrpecCuu.
I'eomerpuueckas nporpeccus. CyMMa n NEPBBIX WIEHOB F€OMETPUYECKOM IPOTPECCUM.
beckoneuHo yObIBaroIiasi reoMeTpu4ecKas Mporpeccus.

Crnyuaiiapie coObITHA 9 U.
Onpenenenre 4acTOThl COOBITHSI, BEPOSITHOCTH CITYYaifHOTO COOBITHSL.
HaxoxaeHne 4acToThl COOBITHS, UCIIOJB3YSI COOCTBEHHBIE HAOMIOICHUS U TOTOBbIE
CTaTHCTUYECKHUE NaHHble. PereHrie KOMOMHATOPHBIX 3a/1a4: epedop BapuaHTOB, IPABHUIIO
yMHOXeHUs. HaxoxaeHne BepOSTHOCTH CIIyYalHBIX COOBITHM B MMPOCTEHIIIUX CITyJasiX.
HCIO0JIb30BaTh MPHOOPETEHHbIEC 3HAHUS U YMEHUS B IPAKTHUECKOM 1EATEIbHOCTH U
MTOBCEHEBHOM >KM3HU JIJIs1 CPAaBHEHUS IIIAHCOB HACTYIUICHUS CIIy4allHbIX COOBITHI, OIICHKU
BEPOSITHOCTH CIy4ailHOTO COOBITHS B MPAKTUYECKUX CUTYALIUAX, COMTOCTABIICHUS MOJIEIH C
peabHOM CUTYyalueH.

Cny4alinble BEJIMYUHBI 9 4.
Tabnuis! pacnpeaenenus. Opranuzanys UHGOPMALIUU U TIpeICTaBICHHE €€ B BUE
TabNuUI, CTONOYATHIX U KPYrOBBIX AuarpaMm. [locTpoeHre NoJTUroHOB 4acToT.
Haxoxpaenue cpennero apudmMeTuyeckoro, pazmaxa, MoJAbl U MEeHaHbl COBOKYITHOCTHU
YHCIIOBBIX JaHHBIX. [IpuBeneHue coaepkaTeIbHBIX TPUMEPOB UCTIOIb30BAHMS CPEAHUX
3HAYEHUH 7S XapaKTePUCTUKU COBOKYITHOCTH JaHHBIX (CIIOPTUBHBIE MOKA3aTENH,
pa3Mephbl OICXKIbI U JIp.) U IPUMEPOB T'eHEPATbHON COBOKYITHOCTH, IIPOU3BOJILHOM
BBIOOPKHU U3 HEE U PENpPe3eHTaTUBHOM BHIOOPKHU.

MmuoskectBa. Jloruka 9 4.
TeopeTuko-MHOXKECTBEHHbIE TOHATHS. MHOKECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHue
MHOYECTB MEPEUYUCICHUEM JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHAapTHbIE
0003HaYEeHHSI YUCIOBBIX MHOXKECTB. [IycTOoe MHOXECTBO U ero 0003HaYEHHE.
[MoamuOkecTBO. OOBEAMHEHNE U TIEpeCeYeHe MHOKECTB, Pa3HOCTh MHOXKECTB.
NnnrocTpaiust OTHOLIEHUN MEXy MHOXECTBaMH C MOMOIIbIO JuarpaMm Jitnepa — BenHa.
DOnemeHTHl TOTUKH. [ToHsATHE 0 PABHOCUIIBHOCTH, CIIEIOBAaHUH, YIIOTPEOICHHE TOTHIECKUX
CBSI30K E€CJIH..., TO ..., B TOM U TOJIbKO B TOM CJIy4ae, JIOTUYECKHUE CBA3KHU U, UIIH.



IToBTOpenue. 34 4.
Apudmernueckue AeHCTBHS C pallMOHAILHBIME YHUCIIAMH, TIPEOOpa30BaHIE MHOTOUJICHOB,
anredpanveckux ApooOel, pereHne ypaBHeHUS ¢ OJTHOM MepEeMEHHOM, CUCTEMbI YPaBHCHHIA,

HCPaBCHCTBA C OHHOfI HepeMeHHOfI " UX CUCTCMBbI, pCHICHUC TCKCTOBBIX 3a/1a4, OIPCACICHUC

byukuuit: y = kx, y=kx+b, ¥V = ; ,Y=x2, y=x3, y=ax?+bx+c, ux cBoicTBa U TpaduKH.
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3. TemaTu4eckoe NJIAHUPOBAHUE N0 Yy4eOHOMY MpeaMeTy

ypoKa

Tema ypoka

XapakTepucTuKa JAeSITeTLHOCTH 00YJarOIUXCS

Cpoku

[Tnan | Pakt

IIpumeuanue

[ToBTopenue 17 u.

KBagparHsie kopHH

DopMyIHpOBATH ONPEAEIICHNE KBAPATHOIO KOPHS U3 HEOTPULIATEIBLHOTO
yucna. Haxoauts kBajpaTHbele KOpHU U3 yncen. Paznuyars
JNENUCTBUTEIIbHBIC U UppalMOHaIbHbIEC yncia. Haxonuts 3HaueHus
BBIPAKEHUH, coZiepKaluX apupMEeTHIECKUN KBaAPaTHBI KOPEHb.
Berynate B pedueBoe oOlIeHNE, yHaCTBOBATh B IMAJIOTre

1 genens

KBagparHsle ypaBHEHUS

DopMyIMpOBaTh MOHATHS MOJIHBIX M HETIOIHBIX KBAJIPATHBIX YpaBHEHHUI;
Ornpenenars KOJIMYECTBO KOPHEN KBaJPaTHOIO YPaBHEHMS 110
JTMCKPUMHHAHTY, PEIIaTh KBaIpaTHbIE YpaBHEHHUS

KBagpartHsle ypaBHEHUS

Pemrate kBagpaTHBIC ypaBHEHMS, PUBOIUTH YPAaBHEHHUE K
LenoYuciIeHHoMy Buay. OnpenensTs KOJIM4ecTBO KOpHEH KBapaTHOTO
ypaBHEHUS [0 TMCKPUMUHAHTY, peliaTh KBaJApaTHbIE YpaBHEHUS

Pemenue kBagpaTHbIX
ypaBHEHUU

dopmyarpoBaTh onpeeaeHIe MPUBEICHHOTO KBaIPpaTHOTO YpaBHEHMUS;
BOCCTaHaBJIMBATh (DOPMYJIbI pEIIeHHs] PUBEICHHOIO KBaIPaTHOTO
ypaBHeHus. PopMynHpoBaTh U 3aIIUCHIBATH TeopeMy Buera u teopemy,
oOpatHyto TeopeMe Buera; cocTaBisTh NpuBEICHHOE KBaJPaTHOE
ypaBHEHUE, ONPeAeIATh 3HAKU KOPHEW, HE pellas ypaBHEHUS.
dopmynrpoBaTh onpeaeacHue OMKBaIPaTHOTO YPaBHEHHUS, PEIIaTh
ypaBHEHUS

JIuHelHbIE HEpaBEHCTBA

DopmyIHpoBaTH CBOMCTBA HEPABEHCTB, MPe0OPa30BHIBATH HEPABEHCTBA,
UCIIOJIB3YS CBOMCTBA, BHIMIOJIHATH ICHCTBUS Ha/l HEPABEHCTBAMH.
dopmynrpoBaTh omnpeAeIeHIe OTpe3Ka, HHTepBaja, OJyHHTEepBaa,
NEePEeYUCIIATh YUCIia, MPUHAJIeKAIINE 3aJAaHHOMY MHOYKECTBY; ONIPEAETSATh
HA3BaHME YHCIIOBOTO MPOMEXYTKA U M300pa)KaTh €r0 Ha YUCIOBOM MPSIMOMA

2 Hexens

JInHelHbIe HEPABEHCTBA

I/I306pa)I(aTL Ha KOOp,Z[I/IHaTHOfl OCHU MHTCPBAJIbI, 3alIUChIBATh HEPABCHCTBA
C IIOMOIIIBIO 3HAKOB HCPABCHCTB, CPABHUBATH BLIPA’KCHUA, CPABHUBATDH
BBIPAKCHUSA C HYJIEM; IIPOBEPATD, SABJIACTCA JIM JAHHOC YHUCJIO PCIICHUCM
HCPAaBCHCTBA, pCHIAOT HCPABCHCTBA. cDOpMyJ'II/IpOBa.T]E» ONPCHACIICHUC
JIMHENHOTO HCPAaBCHCTBA, ITPUBOJAT HCPABCHCTBA K HHHeﬁHOMy BUIOY




6 | KBagparHble HepaBeHCTBa dopmynupoBaTh ONpeeTIeHHe KBaJpaTHOTO HEPABEHCTBA, JOPMYITUPYIOT
QITOPUTM PEILICHUS HEPABEHCTBA C MOJIOKUTEIBHBIM JUCKPUMUHAHTOM,
packiIaibIBalOT KBAaPATHBIN TPEXWIEH Ha MHOKUTEIHN, PELIaTh
HEpaBEHCTBA, UCIIOJIB3Ys TpauK
7 | KBagparHble HepaBeHCTBa ®opMyIMpoBaTh ONpEACIECHUE KBAaPaTHOTO HEPABEHCTBA,
(hopMyIupOoBaTh ANTOPUTM PEILIEHUSI HEPABEHCTBA C IUCKPUMUHAHTOM,
PaBHBIM HYJIIO; HAXOUTh 3HAUEHUS a0CIIUCCHI, TIPU KOTOPHIX BBIPAKEHUE
MIPUHUMAET TOJIOKUTEIHHBIC 3HAUCHHS UCTIOJB3Ys rpaduk. Pemars
HEPaBEHCTBA C OTPUIATEIHHBIM TUCKPUMUHAHTOM. DOPMYITHPOBATH
pUEM pelIeHHs] HEPaBEHCTB METOJOM HHTEPBAJIOB
8 | Kamparuunas ¢pyHkuus, ee ®opmynrpoBaTh oNpeAeaeHNe KBapaTUIHON (QYHKIINH, 3aHChIBATh 3 Henens
CBOMCTBA U TpaduK KOOpPJMHATHI BEPILMHBI 1apadoJibl; 0OCH CUMMETPUU NapadoJibl, CTPOUTH
rpaduk QyHKINH; yKa3bpIBaTh 001aCTh ONpeesieHus (yHKITUH;
OTIPEJIEIIATh PacIoIoKeHHe rpadrka OTHOCUTEIBHO OCel
9 | JleiicTBUS ¢ pallMOHAIbHBIMU dopMyHpoBaTh ONPEACICHNE PAIMOHATBHOTO YnciIa, 0ECKOHESUHON
quciIaMH JECATUYHOM MEPUOTUIECKOM NpoOH, TpoOH, OCHOBHOE CBOMCTBO IpOOH
OOBSACHATH pa3inyue NMPaBUIbHON U HEMPaBUILHOU ApOOH; ONIPENEeNsTh
COKPaTUMOCTh APOOCiH
10 | HelicTBUs ¢ paliiOHAIbHBIMU Boinonusate apudmernyeckue AeUCTBUS ¢ apuPMETUUECKUMU JEHCTBUSIMHU
qHCclIaMu
11 | HelicTBUs ¢ paliMOHAIbHBIMU Haxonuth 3HaueHUs BBIpaXKEHUI C pallMOHAIbHBIMU YHCIAMHU
qHCclIaMu
12 | HetictBus ¢ anredbpanveckumu | Haxoauth 3HaueHUs BbIpayKeHU ¢ anredpanyeckKuMu ApoOsMu 4 nenens
PO OsSIMHU
13 | HetictBus ¢ anrebpanveckumu | HaxoauTh 3HaU€HUS BBIPAXKEHHUM C palliOHATBHBIMU YUCIAMH U
PO OsSIMHU anreOpanvdecKuMu IpoOsMu
14 | PemieHue TEKCTOBBIX 3a7a4 AHaNM3MpOBaTh YCIOBHE 33/1a4H, COCTABIISTh YpaBHEHUE, PEIIaTh 3a/1a4u
15 | Pemenne TekcTOBBIX 3a1a4 AHanu3MpOBaTh YCIOBHE 33J]a4l, COCTABIIATh YpaBHEHUE, PEIIaTh 3a/1a4u
16 | AaMuHHCTpaTUBHAs BXOAHAs | Pemarh ypaBHeHUs, pemiaTh HEPAaBEHCTBA, CTPOUTH TpaduKu 5 Henens

KOHTpOJIbHas paboTa

KBaJ[paTUYHOM (PYHKLIMHU, HAXOUTH 00JIaCTh ONpeaeaeHns QyHKINY,
HAaXOJIUTh 3HAYCHMsI BRIPQKEHUH, CoJlepKalluX apu(MeTHIECKHM
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‘ KBaJIPAaTHBIN KOPEHb

CreneHs ¢ palluOHAJILHBIM ITOKa3arenaeM 16 u.

17 | CreneHs ¢ 1eabM DopMyIUPOBaTh ONIPEACIICHUE CTEIIEHU C HATYpaJIbHBIM NIOKA3aTEIEM U 81
[I0Ka3areaem CBOMCTBA CTEINEHU C HaTypaJIbHbIM [IOKa3aTeJIeM, OCHOBHOE CBOMCTBO
Ipoou; GOPMYIHPOBATH OIMPEAESICHIE CTETICHN C OTPHUIIATEIbHBIM
MoKasareseM, ¢ oKa3aTesleM, paBHbIM HYIIIO, IEPEYHCIIATh CBOMCTBA
CTENEHH C LIEJIbIM MOKa3aTesIeM; 3allMChIBaTh YMCIa B CTAHAAPTHOM BUJIE
18 | Apucdmernyeckuii KOpeHb dopmynrpoBaTh onpeaeacHre apupMeTHIeCKOro KOpHs HaTypaJbHON §2
HaTypaJbHOU CTENECHU CTENEeHM; HaXOUTh KyOM4YEeCKHIl KOPEHb YKCiia, KOPEHb YETBEPTOM
CTENEeHU U3 YUClia
19 | Apucdmerndeckuii KOpeHb ®opMynHpoBaTh MOHATHE APUPMETUYECKOTO KOPHS HaTypaabHOU §2
HaTypaJIbHOM CTENEeHU CTETEeHH, BBIYUCIIATH apu(PMeTHIECKIe KOPHU, BHIHOCUTh MHOKUTENb U3-
0/ 3HaKa KOPHS, 0CBOOOXKAATHCA OT UPPALIMOHAIBHOCTH B 3HAMEHAaTese
Ipoou
20 | CpoiicTBa apu(pMETUYECKOTO @opMynHpOBATH CBOMCTBA KOPHEHN CTENEHU; HAXOAUTh 3HAYEHUE 6 Henmens 83
KOpHS BBIPAXKEHUS1, BBIHOCUTh MHOKUTEb U3-110]] 3HaKa KOPHS, BHOCUTH
MHOYHUTENb N0/ 3HAK KOPHS; YIIPOUIATh BBIPAKEHUS
21 | CpoiicTBa apupMETUYECKOTO @opMynHpOBATH CBOMCTBA KOPHEHN CTENEHU; HAXOAUTh 3HAYEHUE 83
KOpHA BBIPA)XEHU S, BBIHOCUTh MHOXHUTEIb U3-TI0]1 3HAKa KOPHS, BHOCUTh
MHOYUTEJb M0]] 3HAK KOPHS; YIIPOIIATh BHIPAKEHUS
22 | CpoiicTBa apu(pMETUYECKOTO @opMyIHpOBATH CBOMCTBA KOPHEHN CTENEHU; HAXOAUTh 3HAYEHUE 83
KOpHS BBIPA)XEHUS1, BBIHOCUTh MHOXUTENb U3-T10]1 3HAKa KOPHS, BHOCUTh
MHOYUTENb M0]] 3HAK KOPHSI; YIIPOIIATh BbIPAXKEHUS
23 | CreneHp ¢ paluOHaIbHBIM [IpencraBasTe B BUE CTENEHH C PAllMOHAIbHBIM [TOKA3aTEJIEM U B BUE §4
MoKa3aTeiemM KOPHS1 U3 CTEIIEHHU C LEJIbIM I10Ka3aTesIeM 3aJaHHbIC YnCcia; HaXOUTh
3HaUEHUE BBIPAXKEHHUS, COJIEprKalle paJnKall; COKpalaTs Apoowu,
coJiepXalue CTeNeH!
24 | CreneHb ¢ pallMOHAJIBHBIM [IpencraBiasaTh B BUAE CTENEHU C pAllMOHAIBHBIM [IOKA3aTEIEM U B BUJIE 7 Henens 84

IIOKa3aTcJICM

KOpHA U3 CTCIICHU C LCJIBIM IMOKA3aTCJIEM 3a/IaHHBIC YU CJId; HAXOAUTb
3HAYCHHUEC BBIPAKCHUA, COACPIKAIINEC PAAUKAIL; COKpAllaTh )IpO6I/I,
COJACPKAIIUC CTCIICHU

13




25

Crenenb ¢ palliOHaIbHBIM
oKa3aTeyieM

[IpencraBasTe B BUE CTENICHH C PAIMOHAIBHBIM MTOKA3aTEJIEM U B BUJIC
KOPHSI U3 CTETICHHU C LEJIbIM MOKa3aTesIeM 3aJaHHbIC Ynciia; HaXOUTh
3HAUEHUE BBIPAXKEHHUS, COJIEprKalIie paJuKall; COKpalaTh Apoou,
COJIeprKallie CTENEHU

84

26

Cremnenb ¢ palliOHAIbHBIM
oKa3zaTeJieM

[IpencraBasTh B BUAE CTENEHH C pallMOHAJIbHBIM NIOKA3aTEJIEM U B BUEC
KOPHS M3 CTETEHH C LIeJIbIM [T0Ka3aTesIeM 3a/laHHbIe YKClia; HaX0AUTh
3Ha4YeHUE BBIPAKEHUS], COJEpIKALIUE PAIUKaIl; COKpalaTh Apoou,
coJiepKallie CTENEeHN

84

27

Bo3sBenenue B cTeneHp
YUCJIOBOTO HEPABEHCTBA

@opMyIHpOBATH CBOWCTBA BO3BEICHHS B PALIMOHAIBHYIO CTETIEHb
HEpaBEHCTBA C MOJIOKUTEIHHBIMU JIEBON U MPaBOil YaCTSIMU; MPUBOJIUTD
IIPUMEPBI CPABHEHMS CTENIEHEH, Y KOTOPBIX ITOKA3aTENN CTETICHEN paBHbIE:
MTOJIOKUTEIIBHBIE YHCIIA; OTPULIATEIbHbIE YHCIA; JOKA3bIBATh YUCIOBOE
HEPaBEHCTBO; YIPOIIATh BEIPAXXKEHHS; CPABHUBATh BHIPAKEHUS; PEIIaTh
ypaBHEHUS

85

28

Bo3Benenue B cTeneHn
YUCJIOBOTO HEPABEHCTBA

®opMyIHpoBaTH CBOMCTBA BO3BEACHUS B PALIMOHAIBHYIO CTETIEHb
HEPaBEHCTBA C MOJIOKUTEIHHBIMU JIEBON U MPaBOil YaCTSIMU; MPUBOIUTD
MIpUMEPBI CPaBHEHUS CTETIEHEH, Y KOTOPBIX IMOKa3aTeNu CTENeHe paBHbIE:
MOJIOKUTETbHBIE YHCIIA; OTPHUIATEIbHbIE YHCIIA; T0Ka3bIBaTh YHCIOBOE
HEPaBEHCTBO; YIPOIATh BIPAXKCHUSI; CPABHUBATH BBIPAXKEHUS; pelIaTh
ypaBHEHUS

8 Henens

85

29

BO3BCI[€HI/I6 B CTCIICHb
YHUCJIOBOI'O HEPABCHCTBA

(DOpMy.]'II/IpOBaTB CBOICTBa BO3BCACHH B pallUOHAJIBHYIO CTCIICHD
HEPABCHCTBA C IMOJIOKUTCIIbHBIMU JIEBOH B npaBoﬁ HacTiAMH; IIPUBOAUTDH
IIPUMEPBI CPAaBHCHUA CTCHCHCI;'I, Y KOTOPBIX TOKA3aTCJIn CTEIICHEH PaBHBIC:
IMOJIOKHUTCIIbHBIC YHCJId; OTPULATCIIbHBIC YU CJIa; JOKA3bIBATh YHCJIOBOC
HEPABCHCTBO, YIIPOIIATh BBIPAKCHUS; CPABHUBATH BBIPAKCHUS; PCIIATH
YPpaBHCHU

85

30

Pemenune ynpaxHeHui no
TeMe «CTeneHsb ¢
palMoHaIbHBIM TIOKa3aTeIeM)

dopmynrpoBaTh onpeaeacHre apuhMeTHIECKOro KOpHs HaTypaIbHON
CTETeH; HaX0UTh KyOM4eCKHil KOpeHb YHciia, KOPEeHb YeTBEPTOM CTETIEHU
u3 uncna. GopmynupoBaTh CBONCTBA KOPHEHN CTENEHH; HAXOAUTh 3HAUCHUE
BBIPQYKEHUS], BRBIHOCUTH MHOYKUTEJb U3-TI0]] 3HAKa KOPHSI, BHOCUTH
MHO>KUTENb MO 3HAK KOPHS; YIIPOIATh BeIpaxeHus. DopMyaupoBaTh
CBOICTBA BO3BEJICHUS B PAIlMOHAJIBHYIO CTEIIEHb HEPABEHCTBA C

§1-5

14




IIOJIOKUTEIBHBIMU JIEBOM U IIPABOM YaCTAMM; IPUBOJIUTE IPUMEPHI
CPaBHEHUs CTEIICHEH, Y KOTOPBIX [TOKA3aTENIH CTEIICHEW paBHbIE:
IIOJIOKUTENbHBIEC YNCIIA; OTPULATEIbHBIE YNCIIA; JOKA3bIBATh YUCIOBOE
HEPaBEHCTBO; YIPOLIATh BEIPAKECHUSI; CPABHUBATH BBIPAXKECHUS; PEIIATh
ypaBHEHUS

31

Pemrenne ynpaxHeHui no
teMe «CTemneHsb ¢
paloOHaIbHBIM [T0Ka3aTeIeM»

Haxomuth kyOMueckuii KopeHb uncia, KOpeHb YeTBEPTOI CTETIEHU U3
yucna. Haxoauts 3HaueHUE BBIPAKEHUSI, BBIHOCUTh MHOKHUTEIb U3-TI0]T
3HaKa KOpPHs, BHOCUTb MHO>KUTEIIb 110]] 3HAK KOPHs; YIPOIATh
BbIpakeHUs. BO3BOINTE B pallMOHAIBHYIO CTEIIEHb HEPABEHCTBA C
MTOJIOKUTEIIBHBIMY JIEBOW M MTPABOM YACTSIMU; IPUBOIUTH IIPUMEPHI
CPaBHEHHs CTEIIEHEN, Y KOTOPBIX ITOKA3aTENH CTEIICHEW paBHbIE:
MTOJIOKUTEIIBbHBIE YHCIIA; OTPULIATEIbHbIE YHCIIA; JOKA3bIBATh YUCIOBOE
HEPABEHCTBO; YIPOILIATh BEIPAXKEHUS; CDABHUBATH BBIPAKEHHUS; pelIaTh
ypaBHEHUS

§1-5

32

KonTtponbnas padota Nel mo
teme «CTeneHs ¢
paloOHaIbHBIM [TOKa3aTeIeM»

Haxomutp KyOn4Yecknii KOpeHb Ynciia, KOPeHb YeTBEPTOM CTETICHU U3
yrcna. HaxoauTe 3HaueHNe BbIPaKEHHU S, BBIHOCUTh MHOXKHUTEIb U3-TI0]T
3HaKa KOPHS, BHOCUTh MHOKUTEJb MO/ 3HAK KOPHS; YIIPOIIATh
BbIpakeHUs. Bo3BOAUTH B pallMOHANbHYIO CTETIEHb HEPABEHCTBA C
MOJIO’KUTEIHHBIMU JIEBOM M MPABOl YaCTSIMU; MIPUBOAUTH IPUMEPHI
CpPaBHEHHMs CTEIEHEH, Y KOTOPBIX [MOKA3aTeIH CTEIICHEeH paBHbIE:
MOJIOKUTEJIbHBIC YHCIIA; OTPULIATEIbHBIC YHCIIA; TI0Ka3bIBATh YHCIOBOE
HEPABEHCTBO; YIPOIIATh BBIPAXKCHUSI; CPABHUBATDH BBIPAKEHUS; peLIaTh
ypaBHEHUS

9 Henens

§1-5

Crenennas ¢yHkuus 22 4.

33

Crenennas ¢pyHKIUS

dopmynupoBaTh OnpeeICHIEe CTeIEHHON (QYHKIIUHU, 00JIacTh
onpenenenus GyHkuuu, rpaduxa GyHKIUu

86

34

Crenennas ¢pynkuus. O6nactb
omnpeneneHus GyHKIUH

Haxonuts o6mnacte onpeaeneHus GyHKIUH; IPUBOIUTH IPUMEPHI
(GyHKIHH, 00J1aCThIO OTpeieNIeHUs] KOTOPBIX SBIISIOTCS MHOYKECTBO BCEX
JEHUCTBUTENBHBIX YMCE; MHOKECTBO BCEX HEOTPHULIATENbHBIX YHCEN;
MHOECTBO BCEX HETOJIOKUTEIbHBIX YUCEN; MHOKECTBO BCEX
NEUCTBUTENBHBIX YHCET, OTIIMYHBIX OT HYJIS

86

15




35

Bo3spacranue u yOpiBaHue
byHKIIH

®opmynupoBaTh ONpEAEICHUE CTETIEHHON (DYHKIIUH; OTIpeIesIeHIEe
BO3pacTaomeil u (i) yobIBarone QyHKInid Ha HEKOTOPOM
IPOMEXYTKE; HaXOAUTh 00J1aCTh OompeeieHus QyHKINH, 3aJaHHON
bopmynoit u(nnm) rpaguuecku. CTpouTs rpadukn GyHKIUH, COAEPIKAIINX
MO TyJTb

36

Bo3spacranue u yOpiBaHue
byHKIIUN

®opMyIHpoBaTh ONpEAETICHUE CTEIEHHON (PYHKIIUU; ONpeiesieHue
BO3pacTaroliel u (i) yobiBaroeil GpyHKIMI Ha HEKOTOPOM
MIPOMEXKYTKE; HaXOIUTh 00J1acTh onpeeneHus: QyHKINH, 3aJaHHON
dbopmynoit u(unm) rpadguuecku. CTpouTs rpaduku QyHKIUHN, COASPIKAIINX
MOJYJIb

10
HeJenst

87

37

YeTHOCTE U HEUETHOCTE
byHKIIMN

dopmynrpoBaTh onpeaeaeHre YETHOW U HeUETHONW (PYHKIIMU; TIPUBOIUTD
pUMepbl YETHOU, HEUETHOM (PYHKIIMU; TIepeUHCIsATh CBOMCTBA (PYHKIUI.
Crpouts rpaduku 4ETHON M HEUETHOM (DYHKIIMM, HCIIONIB3Ysl CUMMETPHIO

88

38

YeTHOCTE U HEYETHOCTE
byHKIIUN

dopMynHpoBaTh ONpeaesieHne YETHOW 1 HEUETHON (QYHKITUN; TIPUBOIUTH
MpUMeEpHI YETHOHM, HEUETHON DYHKIIUM, TIEPEUUCIISITH CBOMCTBA (DYHKITAMN.
CtpouTth rpaduiky 4ETHONU U HEUETHON QYHKIINI, UCTIOJIb3YsI CUMMETPHIO

88

39

OyHKIUA Y= E
X

[IpuBoAUTE IpUMEpPHI CTENEHHBIX (QYHKIUI, 00IACTHIO OTPEIeNICHUs
KOTOPBIX SIBIISIIOTCS: BCE ACWCTBUTEIIbHBIC YHCTIA; BCE NCHCTBUTENbHBIC
4Kclia, OTJIUYHbIe OT HylA. Haxoauts o6nacTts onpeneneHus: GyHKINH,
CTpOUTH rpaduK 0OpaTHON MPONOPIIMOHATIBLHOCTH

89

40

OyHKIMA Y= E
X

[IpuBoAUTE pUMEPHI CTENEHHBIX (DYHKIUHI, 00IACTHIO ONpeIeNICHUs
KOTOPBIX SIBJISIIOTCS: BCE ICUCTBUTEIIbHbBIC YHCIIA; BCE NCHCTBUTENbHBIC
4Kclia, OTIMYHbIe OT HyNid. Haxoauts obnacTs onpenenenus GpyHKuy,
CTpouTh rpaduk oOpaTHOi mponopiroHaibHOCTH. He cTpos rpaduku,
HAXOJMTh TOUKH UX MepeceueHus

11
Henems

89

41

OyHKIMA Y= E
X

[IpuBOAMTE IpUMEPHI CTENEHHBIX (DYHKIUH, 00IACTHIO ONpeIeICHUs
KOTOPBIX SIBJISIOTCS: BCE ICUCTBUTEIIBHbBIC YHCIIA; BCE JCHCTBUTENbHBIC
qucia, OTINYHbIE OT Hyls. Haxoaute o0nacth onpeneneHus QyHKIUH,
CTPOUTH Tpaduk 0OpaTHOM npornoprroHaibHOCTH. He cTpos rpaduxy,
HaXOJMTh TOUYKH UX MEPECEUEHUs

89

42

JlpoOHo-n1HelHas pyHKIMU U
ee rpauk

dopmynrpoBaTh onpeAeacHue IPOOHO-TUHEHHON pyHKINU. BBIACHATH
IpU KaKuX YCIOBUSX IpOOHO-TMHEHHas (QyHKIUS peBpaIiaercs B

§1-9

16




JMHEHHYIO, BBITIOJIHATH MPE0Opa30BaHMsl, CTPOUTH rpaduk

43 | ApobHo-nuHeliHas GyHKIMH 1 | DOpMyIMpoBaTh ONpeIeIeHne APOOHO - THHEHHOH (QYHKITUU. BBISICHSTH 81-9
ee rpauk IpY KaKUX YCIOBHSX IPOOHO-IMHEHHAs QYHKINS TOTydaeTcs U3 QYHKIIH
y= ;, BBITIOJIHATH TPE0O0pa30BaHMsI, CTPOUTH Tpaduk
44 | IpoOHo-nuHelHas GyHKIUU U | BbINonHATH IpeoOpa3oBaHus, CTPOUTH rpapuK ApoOHO-ITHHEHHOM 12 §1-9
ee rpadux k HeJens
(GyHKIMM ¢ TOMOIIbI0 Ipaduka QyHKIUN Y= % C IIOMOIIBIO
MapajIeIbHOTO MEPEHOCa Ha BEKTOP € 33JaHHBIMU KOOPIMHATAMH
45 | IpobHo-nuHelHas QyHKIUK U | BBIMonHATH peoOpa3oBaHus, CTPOUTH rpapuk ApoOHO-ITHHEHHOM §1-9
ee rpadux k
(GyHKIMY ¢ TOMOIIBIO Ipaduka QyHKIUN Y= % C TOMOIIBIO APAIIETBHOTO
TepeHoca Ha BEKTOP C 3aIaHHBIMU KOOPIMHATAMHU
46 | IpoOHo-nuHeiHas GyHKIMKU 1 | BeImosHATh mpeoOpa3oBaHusi, CTpOUTH TpaduK JpoOHO-TMHEHHON §1-9
ee rpaduk k
(hyHKIIMM ¢ TOMOTIIBIO Tpaduka PyHKIHH Y= 2 C TIOMOIITBIO
MapajuIesIbHOTO MEepeHoCca Ha BEKTOP € 3aJaHHBIMU KOOPAMHATAMU
47 | dpo6no-nuneitnas Gynakuun u | CTpouTh rpaduKy, pemaTth 3a/1a4u ¢ IapaMeTpoM §1-9
ee rpadux
48 | HepaBeHcTBa U ypaBHEHUS, Omnpenensats yObIBaHUE WIIM BO3pACTaHUE CTENIEHHON (YyHKIIMU Ha 13 8§10
coJieprKallie cTerneHb 3aJlaHHOM NPOMEXKYTKE MPHU 3aJJaHHOM Toka3atesne. Pemats HepaBeHCTBa, Heaems
coJIepiKallue CTeleHb, penaTh ypaBHEHUs ¢ TOMOUIbIO I'paduKoOB
CTeNeHHON QYHKINUU
49 | HepaBeHcTBa U ypaBHEHUS, [IpuBOAUTE IPUMEPHI CTENEHHBIX (DYHKIUH, 00IACTHIO ONpeIeICHuUs 8§10
coJieprKallie cTerneHb KOTOPBIX SIBJISIOTCS: BCE ICUCTBUTEIIBHbBIC YHCIIA; BCE JCHCTBUTENbHBIC
4Kcla, OTJINYHbIe OT HylsA. Haxoauts 06macTs onpenenenus GyHKIuy,
CTPOUTH Tpaduk 0OpaTHOM npornoprroHaibHOCTH. He cTpos rpaduxy,
HAXOJMTh TOUKH MX NepecedeHus. Permars uppannoHaibHble YpaBHEHUS
50 | HepaBeHcTBa u ypaBHEHUS, [IpuBOAUTE IPUMEPHI CTEMEHHBIX (DYHKIUH, 00IACTHIO OTPeIeICHUS 8§10

COoJACpKaue CTCIICHb

KOTOPBIX SABJIAIOTCS: BCC JICICTBUTEIIbHEIC quciia, BCC JIECTBUTEIIbHEIC
qucia, OTJIMYIHBIC OT HYIIA. Haxoauts o0nacTh ONPCACIICHUSA (I)YHKI_[I/II/I,

17




CTpOUTH rpaduK 0OpaTHOH ponoproHaTbHOCTH. He cTpos rpaduku,
HAXOJMTh TOYKH MX NepecedeHus. Pemars nppannoHaibHbIC YpaBHCHUS

51

HepaseHncrBa u ypaBHeHus,
CoJIepKallUe CTEIEHb

[IpuBouTE IpUMEpPHI CTENEHHBIX (QYHKIUI, 00IACTHIO ONPEIEICHUS
KOTOPBIX SIBJISIIOTCS: BCE AEUCTBUTEIIbHbBIC YNCIIA; BCE JCHCTBUTENbHBIE
9Hcia, OTIUYHBIC OT Hyls. Haxomuts o6xacTs onpeneneHus GyHKINH,
CTpOUTH rpaduk 0OpaTHOU MpoNopIHOHAIBHOCTH. He cTpos rpaduku,
HaXOJUTh TOUYKHU UX NepecedeHusi. Pemate uppaiioHaibHble YpaBHEHUS

§10

52

Pewmrenne ynpaxHeHuii no
teMe «CteneHHas QpyHKIus»

Haxoauts o6nacte onpeaeneHus: GpyHKIUN; TPUBOIUTH IPUMEPHI
(dbyHK1IMIA, 001aCTHIO OTIPENIETICHUST KOTOPBIX SBIISIFOTCS MHOXKECTBO BCEX
JNEHUCTBUTENBHBIX YHCE; MHOXKECTBO BCEX HEOTPULIATEIBHBIX YHCEIT;
MHO>KECTBO BCEX HEMOJIOKUTEIbHBIX YHCEI; MHOKECTBO BCEX
JNEHUCTBUTENBHBIX YHCEN, OTIIMYHBIX OT HyNsL. CTpouTh rpapuku HyHKIIHH,
coziepkaux Moayab. CTpouts rpaduku 4ETHON M HEUETHON (QYHKIHH,
ncnoub3ys cuMmeTputo. CTpouts rpaduk 06paTHOM NPONOPHUOHAIBHOCTH

14
HeZAeIs

§1-10

53

Pemenune ynpaxuneHnuii mo
teMe «CteneHHas QpyHKIus»

Haxonuts o0Gnacte onpeaeneHus: GyHKIUN; TPUBOIUTH IPUMEPHI
(GyHKIMH, 00J1aCThIO OpeieNIeHUs] KOTOPBIX SBJISIOTCS MHOYKECTBO BCEX
JNEHCTBUTENBHBIX YHCEN; MHOXKECTBO BCEX HEOTPULIATEIbHBIX YUCEIT;
MHO>KECTBO BCEX HEMOJIOKUTEIbHBIX YHCEI; MHOKECTBO BCEX
JNEHUCTBUTENBHBIX YHCEN, OTIIMYHBIX OT HyJIA. CTpouTh rpaduku GyHKINMH,
coaepxantux Moyiib. CTpouTh rpaduky YETHON U HEYETHON PYHKITHH,
UCHoJIb3ysl cuMMeTputo. CTpouTh rpaduk 0OpaTHON MPONOPLUHUOHAIBHOCTH

§1-10

54

Kontponbras padoTta Ne2 1o
teMe «CteneHHas QpyHKIus»

Haxomutk o6nacts onpeaenenust GpyHKuu. CTpouTh rpaduku QyHKIIHM,
cojaepxantux Moyiib. CTpouTh rpaduky YETHON U HEYETHOW PYHKITHH,
UCHOJIB3Ysl cuMMeTputo. CTpouTh rpaduk 0OpaTHO MPONOPLHUOHAILHOCTH

§1-10

[Iporpeccuu 20 u.

55

YucnoBas
HOCJIEI0BATEIbHOCTE

(DOpMy.]'II/IpOBaTb IOHATHEC YK CJIOBAA ITOCIICA0BATCIIbHOCTD, IIPUBOJANTDL
IMPUMCEPLI Y CJIOBBIX HOCJIC,HOB&TCJIBHOCTGI;'I, NepCUNCIIATb CII0COOBI
3aaHus YU CIOBBIX HOCHCHOB&T@HBHOCTCﬁ, 1o (bopMyne O6IHCFO YJICHA
HaXOOUTh 3aJlaHHBIN YICH MOCJICA0BATCIIbHOCTHU, HAXOUTh CYMMY IICPBLIX
YJIICHOB IIOCJICAOBATCIIbHOCTH, 3aaaBaTh MOCICA0BATCIbHOCTD, 3a1aBaTh
IMOCJICHAOBATCIIbHOCTh PCKYPPCHTHBIM crocoooM

§11

18




56

ApupmeTrueckasi mporpeccust

DopMyHUpyIOT ompeiesieHne apuhMeTUIeCKON MPOTrPECCHu, Pa3HOCTH
apuGMeTHIECKOM MPOrpecCHu, IEPEUUCIIATh CBOMCTBA apUPMETHICCKON
IPOTrPECCUH, JUIsl TaHHOM MOCIIE0BATEIbHOCTH ONPENENSTh, SIBISETCS JIU
OHa apu(PMETHICCKON POTPECCHEH, HAXOAUTh PA3HOCTh aPUPMETHICCKOM
IPOTPECCHUH, 3a/1aBaTh (POpPMyITy 0OIIero Buaa

15
Hezesl

§12

57

Apudmernueckas rnporpeccus

DopMyIUpyIOT oTpeiesieHne apuhMeTUIECKOU MPOTPECCHH, Pa3HOCTH
apuMETUYECKON MPOTPECCUU, TIEPEUUCTISATH CBONCTBA apu(hMETUUECKOM
MIPOrpeccuu, Ajsl JaHHOM MOCIIEeI0BATENIbHOCTH ONPEAEIATh, IBISETCS JIN
OHa apu(PMETHIECKOH Mporpeccrei, HaX0UTh Pa3HOCTh apUPMETUUECKON
MPOTPECCHH, 33/1aBaTh (POPMYJTy OOIIETO BH/Ia, HAXOIUTh 3a/IaHHBIC JICHBI
MPOTPECCUU TIPH U3BECTHHIX JIBYX. HaXxoAuTh KOJIMYECTBO MOJIOKUTEIBHBIX
WJTM OTPUIIATETBHBIX YICHOB apu(PMETHIECKON IPOTPEeCCUn

§12

58

Apudmernueckas nporpeccus

DopMymHpyIOT oTpeiesieHne apuhMeTUIECKOU MPOTPECCHH, Pa3HOCTH
apuMETUIECKON MPOTPECCUU, TIEPEUUCIISATH CBONCTBA apU(METUIECKOU
MIPOTPECCUU, AJI JAHHOM MOCIEA0BATENBHOCTH ONPEIEIISTh, IBISETCS JIU
OHa apu(PMETHIECKOI POTPeCcCUe, HAXOUTh PA3HOCTh ApU(PMETUIECKON
Mporpeccuu, 3afaBaTb GOpMyiy OOLIEro BUa, HAXOAUTh 3a/1aHHbIE JICHBI
MIPOTPECCUU ITPU U3BECTHBIX JIBYX. HaxoauTh KOIMYECTBO MOIOKUTEIBHBIX
WIM OTPULIATENIBHBIX WICHOB apu(MeTHYecKoi Mporpeccuu

§12

59

AJIMUHUCTpATHBHAS
MOJIyTOJI0Basi KOHTPOJIbHAS
pabota

[IpumensTh npuoOpEeTeHHbIE 3HAHUS, YMEHUS, HABBIKM B KOHKPETHOMN
NeSITeIbHOCTH

§1-12

60

CymMa n nepBbIX YJICHOB
apudmeTrnyeckoil mporpeccuu

3anuceIBaTh GOPMYITY Ui BHIYUCICHUSI CYMMBI MIEPBHIX YICHOB
apumMeTHuyecKoil Mporpeccuu, BEIUUCISIOT CYMMY; PEIIaTh TEKCTOBYIO
3a/1a4y ¢ MpuMeHeHHueM (GOpMYIIbl CYMMBbI apH(PMETHUECKON MPOTPECCHH

16
Henems

§13

61

CymMma n epBbIX YJICHOB
apudmeTrnyeckoil mporpeccuu

3anuceiBaTh GOPMYITY Ul BBIUMCIIEHUS] CYMMBI IIEPBBIX YJIEHOB
apu(pMeTHYECKON TPOrpecCuu, BEIUUCIIAIOT CYMMY; PELIaTh TEKCTOBYIO
3aauy ¢ MpUMEHEeHneM (OpMYIIbl CyMMbI apu(METUYECKONH POrpeccuu

§13

62

CyMMa n nepBbIX YICHOB
apu(pMeTHYeCKON Mporpeccuu

3anuceIBaTh GOPMYIY Ul BEIYHUCIEHUS CYMMBI TIEPBBIX YICHOB
apu(pMeTHYECKON MPOTrPeCcCUH, BEIUUCIIAIOT CYMMY; PelIaTh TEKCTOBYIO
3aJauy ¢ MpUMEHEHHUEeM (OPMYIIbl CYMMBbI apu(pMETHIECKON MPOrpecCHH

§14

19




63 | ['eomerpuueckas mporpeccust | POpMyIUpOBaTH MOHATHS: TEOMETPHUECKAs IIPOTPECCHS, 3HAMEHATEh 8§14
Te€OMETPUIECKO MPOTPECcCHy; 3aHChIBaTh (GopMyy N-TO WieHa
r€OMETPUYECKON MPOrPECCUH; HAXOIUTh N-bIi YJIEH F€OMETPUUYECKOMN
IPOrPECCUy, 3HaMEHaTEelb IIPOrPECCUH, OTIPEIEIATh, ABJSAETCS JIU IaHHAs
IIOCJIEI0BATEILHOCTh T€OMETPUUECKON NPOrPECCHEN
64 | 'eomerpuueckas nporpeccust | DopmMyaupoBaTh NOHATHSA: TEOMETPUYECKAs IPOTPECCHUS, 3HAMEHATEINb 17 8§14
reOMETPUYECKON MPOTrPeCcCHH; 3aUChIBaTh GOPMYIy N-T0 4jieHa Heaens
r€OMETPUYECKON TPOTrPECCHUH; HAXOIUTh N-bIi YJIEH F€OMETPUYECKOMN
MIPOrpecCuu, 3HaMeHaTelb IPOTPECCUU, OTIPEEISATh, SABISCTCS JIU IaHHas
MIOCJIEA0BATEIBHOCTh TEOMETPUYECKON TPOTPECCUEN; HAXOAUTh CPEIHUN
YJIeH T€OMETPUUECKOI Mporpeccuu
65 | 'eomerpuueckas nporpeccust | OnpenensaTs CBOMCTBA MPOTPECCUH, HAXOIUTh N-bII WIEH F€OMETPUUYECKON 8§14
MIPOrpeccuu, 3HaMeHaTelb IPOTPECCUH, OTIPEENATh, SABISETCS JIU IaHHas
MIOCJIEA0BATEIBHOCTD TEOMETPUYECKON TPOTPECCUEN; HAXOAUTH CPETHUN
4JIeH F€OMETPUUYECKOM MPOrpecCUu
66 | Cymma n nepBbIX YIEHOB 3anuceIBaTh GOPMYIY Ui BHIYMCICHUSI CYMMBI T€OMETPHUECKOMN 8§15
reOMETPUYECKOM MPOrpeccun | MPOrpeccHy; HaXOAUTh CYMMY IEPBBIX YJIEHOB T€OMETPUUYECKON
IIpOrpeccun
67 | Cymma n nepBbIX YIEHOB 3anuceIBaTh GOPMYIY Ui BHIYUCICHUS CYMMBI T€OMETPHUECKON 8§15
reOMETPUYECKOM MPOrpeccun | MpOrpeccuy; HaXO0AUTh CYMMY IEPBBIX UJIEHOB T€OMETPUUYECKON
pOrpeccuu
68 | Cymma n nepBbIX YIEHOB 3anuceIBaTh GOPMYIY Ui BHIYUCICHUS CYMMBI T€OMETPHUECKON 18 8§15
reOMETPUYECKOH MPOrpeccun | MpOrpeccuy; HaX0AUTh CYMMY IEPBBIX YJICHOB T€OMETPUUYECKON Hezems
IpOrpeccuu
69 | Cymma n nepBBIX YWIEHOB 3anuceiBaTh GOPMYITY 11 BEIYUCIEHUS] CYMMbI T€OMETPUYECKOM §15
reOMETPUYECKOI MpOrpeccun | MPOrpeccuy; HaX0AUTh CYMMY IEPBBIX YJICHOB T€OMETPUUYECKON
pOrpeccuu
70 | beckoHe4yHO yObIBaromas dopMynupoBaTh MOHATHE OECKOHEYHO yOBIBAIOIIEH reOMeTpUIECcKOil 8§15
reoMeTpuiecKasi Iporpeccus IPOTPECCUU; BBIYUCIATH CyMMY OECKOHEUYHO YOBIBAIOIIEH FreOMETPHUUECKOM
IPOrpeccuu
71 | beckoHe4yHO yObIBaromas dopMynupoBaTh MOHATHE OECKOHEYHO YObIBAIOIIEH reOMETPHUECKOM 8§15

TCOMCTPHUUICCKAA TPOTPCCCUA

IMPOrpeCCru; BBIYUCIIATH CYMMY OCCKOHEYHO Y6BIB8.IOIHCI>'I FCOMeTqueCKOﬁ

20




IPOrpeccuu

72

Pewmrenne ynpakxHeHuii o
teme «IIporpeccun»

HaxoauTe n-p1ii wieH Nporpeccuii, KOJMYECTBO MOJIOKUTEIbHBIX U
OTPHIATENBHBIX WICHOB apH(PMETHIECKOH MPOrPECCUH; BEIYUCIISIOT
CyMMY; peuiaTb TEKCTOBYIO 3a/1a4y C IPUMEHEHHEM (OPMYITBI CyMMBI
apudmernueckoit mporpeccun. HaxoauTh cpeHUi YIeH reOMETPUICCKON
nporpeccur. HaxoauTe CyMMy IEPBBIX YWIEHOB T€OMETPHUYECKOM
nporpeccuu. Beruucisats cymmy 6eCKOHEUHO yObIBaroIen
T€OMETPUYECKON NMPOTrpeCCuu

19
HeJens

§ 1-15

73

Pemrenne ynpaxxueHni no
teme «lIporpeccumny

HaxoauTe N-pI1il wieH Iporpeccuii, KOJIMYECTBO MOJIOKUTEIbHBIX U
OTPHIIATEILHBIX YICHOB apU(PMETHIESCKOIN MPOTPECCUN; BEIYUCIISIOT
CyMMY; periaTh TEKCTOBYIO 3a/1a4y ¢ MPUMEHEHHEM (OPMYIIBI CYMMBI
apudmMeTnuecKon nmporpeccuu. HaxoauTh cpeaHuil 4ieH TreoMeTpUIeCKON
nporpeccur. HaxoauTe cyMMy MEepBBIX YWIEHOB F€OMETPUUYECKOM
nporpeccuu. Beraucisats cymmy 6ecKOHEUHO yObIBaroIen
T€OMETPHUYECKON MPOrpeccuu

§ 1-15

74

Kontponbras padoTa Ne3 o
teme «lIporpeccumny»

HaxoauTe n-p1ii 4ieH Iporpeccuii, KOJIMYECTBO MOJIOKUTEIbHBIX U
OTpULATENIbHBIX WIEHOB apu(METHUECKOM MTPOrPECCUH; BRIUYUCIISIIOT
CYMMY; peliaTh TEKCTOBYIO 3ajjauy ¢ IPUMEHEHHEM (POPMYIIbl CyMMBbI
apudMeTHYeCKOr nmporpeccuu. HaxoauTh cpenHuii YWieH reoMeTPHIeCKOM
nporpeccu. HaxoauTh cymMMy MepBBIX YICHOB Fr€OMETPHUECKON
nporpeccuu. Beruuciars cyMmmy 6eckOHEYHO yObIBaroleit
r€OMETPUYECKON IPOTrPECCHH

§1-15

Crny4aitabie coObITHS 9 U.

75

CoObITHs. BeposaTHOCTD
CcOOBITUA

DopMyIHpOBaThH ONpeAeTICHIE HEBO3MOXKHBIX, TOCTOBEPHBIX U CITy4alHBIX
coObITHil. Onpenenars napbl COBMECTHBIX U HECOBMECTHBIX COOBITHH.
DopMyarpoBaTh ONpeAeIeHIEe PABHOBO3MOKHBIX COOBITHI IPUBOIUTH
npumepsl. [IpuBoIUTH MpuMepsl HEPABHOBO3MOKHBIX COOBITHI, KOTOPHIE
MOTYT MPOU30UTH B 0JIHOM ombiTe. O003HAYATh BEPOSITHOCTH COOBITHUS

§16

76

BeposTHOCT COOBITHSA

(DOpMy.]'II/IpOBaTI) OMPECACIICHUC HCBO3MOKHBIX, JOCTOBCPHBIX U CJ'Iy‘I&fIHLIX
COOBITHIA. OHpe,[[eJ'IHTL napbsl COBMECTHBIX 1 HCCOBMECTHBIX COOBITHIA.
(DOpMy.]'II/IpOBaTI) OMPCACIICHUC PABHOBO3MOKHBIX COOBITHI IIPpUBOJUTH

20
Hezens

§17

21




npumepsl. [IpuBoIuTE NpuMepbl HEPAaBHOBO3MOKHBIX COOBITHIM, KOTOPbIE
MOTYT ITPOU30UTH B OJTHOM omibiTe. O003HAYATH BEPOSTHOCTH COOBITHSI.
HaXOI[I/ITI) BCPOATHOCTDH CO6I)ITI/I$[, KOoraa 4mucjio paBHOBO3MOJKHBIX UCXO/10B
HUCIIBITAHUA OUYCBUIHO. HaXOIII/ITI) BCPOATHOCTHU COOBITHS TIOCIIE
IMPOBEACHHA CCPUN O THOTHUITHBIX HUCHBITaHUH. HaXOI[I/ITI) BCPOATHOCTDH
JIOCTOBEPHOT0, HEBO3MOXKHOTO COOBITHI

77 | IloBTOpEHUE 2IIEMEHTOB ®opmynrpoBaTh KOMOMHATOPHOE MPaBUIIO MpousBeneHus. Haxoaute 8§17
KOMOWHATOpHKH. Pemmenue KOJIMYECTBO JIEMEHTAPHBIX HCXOOB B OIBITE C OPOCAHHUEM JIBYX MOHET,
KOMOWHATOPHBIX 3a/1a4 JIBYX UTPATBHBIX KOCTEH
78 | Pemennie BepOsSTHOCTHBIX HaxomuTh BEpOSITHOCTD COOBITHS, KOT/IAa YMCIIO PAaBHOBO3MOYKHBIX UCXOJIOB 8§18
3a7a4 C MMOMOIIIBIO WCTIBITAaHHSI OUYeBUAHO. HaX0oIMTh BEpPOSITHOCTH COOBITHSI TTOCIIE
KOMOWHATOPHKH MIPOBEJICHUS CEPUN OTHOTHITHBIX UCTIBITAHNH. HaxoUTh BEpOSTHOCTH
JIOCTOBEPHOTO, HEBO3MOXKHOTO cOOBITHI. HaxoIuTh KOJIMYECTBO
AIIEMEHTAPHBIX UCXOJIOB B OMBITE C OPOCAHUEM JIBYX MOHET, JIBYX
UTPaJIbHBIX KOCTEH
79 | TIpoTuBomONIOXKHBIE COOBITUS U | [I[pUMEHSTH TEOpEMY O CyMME BEPOSITHOCTEH MPOTHBOTIONOKHBIX COOBITHIA 8§19
UX BEpOSITHOCTU MIPU HAXOXKJCHUH BEPOSITHOCTH MPOTUBOIIOJIOKHOTO COOBITHSL.
Pemats 3a1auu ¢ NIPUKIIaJAHBIM aCTIEKTOM BEPOSATHOCTHBIX 3HAHUH,
WUTIOCTPUPYIOIINE CIIPABEATUBOCTh U HECIIPABEIIMBOCTD UTP, IIPU
IUTAHUPOBAHHUM YYACTHSl B JIOTEPESX U T.1.
80 | OTHOCHUTENBHASA YACTOTA U @opMynHpOBATH ONPEAEIEHUE OTHOCUTEIBHON YaCTOThI, CTATUCTUYECKOMN 21 8 20
3aKOH OOJIBIINX YHCENT BEPOSITHOCTH, 3aKOH OOJIBIINX YKCeNl. BHIYUCIAT, OTHOCUTENIBHYIO YAaCTOTY | HeAems
coObITHs A. Perath nmpakTH4ecKue U NPUKIAJHbIE 3a/1a4H
81 | OTHOCHTENbHAS YACTOTA U DopmynHpoBaTh ONpeAeIeHIEe OTHOCUTEILHON YaCTOThI, CTATUCTUYECKOM § 20
3aKOH OOJIBIINX YHCENT BEPOSITHOCTH, 3aKOH OOJIBIINX YKCeNl. BHIYUCIATE OTHOCUTEIBHYIO YaCTOTY
coObITHs A. Periath nmpakTU4ecKue U MPUKIaIHbIE 3aa4u
82 | OTHOcHTeNbHAS YACTOTA U DopmynHpoBaTh ONpeAeIeHINEe OTHOCUTEIHHON YaCTOThI, CTATUCTHYECKON § 20
3aKOH OOJIBIINX YHCENT BEPOSITHOCTH, 3aKOH OOJBIINUX YKCEN. BBIYUCIATE OTHOCUTEIBHYIO YaCTOTY
coObITHsi A. Permath mpakTU4ecKue U MPHUKIAIHbIE 33141
83 | KontponbHas pabota Ne4 mo BbIYHCnATE OTHOCUTENBHYIO YACTOTY COOBITHS A. PemaTh mpakTuieckue u §1-20

teMe «CrydaiiHble COOBITHS»

IMPUKJIIAJHBIC 3a1a9n

22




Crny4aifHble BEJIMUUHBI 9 4.

84

Tabnuuer pactipeneneHus

[IpuBoauTE IpUMeEpHI CitydaliHbIX BeIM4UH. CTPOUTH TaOIULIbI
pacrpeneneHns 3Ha4eHUH CIIy4aiiHOM BEJIMYMHBI 110 BEPOSTHOCTSIM;
qaCTOTaM,; OTHOCHUTCIIbHBIM HaCcTOTaM

22
Hezesl

§21

85

Tabnuie! pacnpeneneHus

[IpuBouTE IpUMeEpHI CiTydaliHbIX BeIM4rUH. CTPOUTH TaOIUIIbI
pacrpeneneHns 3Ha4eHUH CIIy4aiiHOM BEJIMYMHBI IO BEPOSTHOCTSIM;
qaCcTOTaM,; OTHOCHUTCIIbHBIM HaCcTOTaM

§21

86

TlomuroHs! 4acToT

HazpiBaTh OCHOBHBIE CITOCOOBI HATJISTHOTO MPEICTABIICHUS paCIpeIeIeHUs
3HAYECHHM CIIydallHOW BEJIMYMHBI, OMUCHIBATH 3TH coco0bl. HaxoauTh
CYMMY 4acTOT, CyMMY OTHOCUTEIbHBIX YaCTOT BCEX 3HAUCHUU CIy4allHOMN
BEIMYUHBL. CTPOUTH MOJUTOHBI YaCTOT U JUarpaMMbl Ha OCHOBaHUU
TaOJIHI] pacTIpeIeIICHH

§22

87

I'enepanbHast COBOKYITHOCTb U
BBIOOpKaA

DopMyHpOBaTh OTpeIeNIeHNe TeHEePATbHOW COBOKYITHOCTH, BBIOOPKH,
pernpe3eHTaTUBHOM BRIOOPKH; 00beM BhIOOpKH. HaxoauTh pacnipesenenue
3HAYEHUM CIIy4ailHOW BEJIMYMHBI U T€HEPATIbHON COBOKYITHOCTH, €CITN
W3BECTHO paclpesie]ieHHe 3TUX 3HAU€HUHN B perpe3eHTaTUBHON BEIOOPKE

§23

88

I'enepanbHasi COBOKYIHOCTb U
BBIOOpKaA

dopMymHpoBaTh ONPEACIICHUE TeHEPATBHOW COBOKYITHOCTH, BRIOOPKH,
pernpe3eHTaTUBHOM BBIOOPKHU; 00beM BhIOOpKH. HaxoauTh pacnpesenenue
3HAYEHUM CIIy4ailHOM BEJIMYMHBI M T€HEPAIbHON COBOKYITHOCTH, €CIN
W3BECTHO PACIIPECIICHUE dTUX 3HAYECHUN B PENPE3CHTATUBHON BEIOOPKE

23
Henems

§23

89

Pa3max u rieHTpanbHbIe
TEHACHIIUA

Haxonuth neHTpaibHble TeHISHIINH BHIOOPKU.

[IpuBOAMTE IPUMEPHI COCTABIICHUS TAOIHII pacipeAeTICHUS pa3InIHbIX
BUJIOB CITyYailHBIX BEIMYHH 110 BEPOATHOCTSIM, YACTOTaM, OTHOCUTEIHHBIM
yactoTaM. HaxoauTe Moy, MeIaHy U CpefHee 3HaUYeHUE Ha Y4ECOHBIX
BBIOOPKAX, UMEIOMINX HEOOIBIION pa3zMax.

Omnpenenars KaKyro BBIOOPKY HMEET CMBICI XapaKTepH30BaTh OJJHOM U3
HEHTPaJIbHBIX TeHICHIIHIHI

§24

90

Pasmax u HCHTPAJIbHBIC
TCHACHIINU

Haxoguts HEHTPAJIbHBIC TCHACHIINN BH60pKI/I.

HpI/IBOI[I/ITL IMPpUMCEPHBI COCTABJICHUA Ta6J'II/II_I pacipeaciCHuA pa3jIMIHbIX
BUJ0B CHy‘l&fIHLIX BCJIMYHH 110 BEPOATHOCTAM, 4aCTOTAM, OTHOCUTCIIbHBIM
yacTtotaM. HaxoauTe MOAYy, MCINaHy U CPCAHCC 3HAUCHUC HA y‘{e6HLIX

§24

23




BbIOOPKaX, UMEIOIINX HEOOIBIION pa3Max.
OnpenenaTs KaKyr BRIOOPKY HMEET CMBICI XapaKTepU30BaTh OTHOU U3
HCHTPAJIbHBIX TCHIIGHHI/Iﬁ

91

Pemrenne ynpaxxueHui o
TeMe «CirydaiiHble BEJIMYMHbI)

CtpouTh TaOIUIIBI PACTIPECICHHS 3HAYEHUN CITy4ailHOM BEJIMYUHBI TIO
BEPOSTHOCTSIM; HaCTOTAM; OTHOCUTEIBHBIM yacToTaM. Haxonute cymmy
YaCTOT, CyMMY OTHOCUTEJIbHBIX YaCTOT BCEX 3HAUCHUHN CITy4aliHOUN
BeUYUHBL. CTPOUTH MOJTUTOHBI YaCTOT U MarpaMMbl HA OCHOBAHUU
Tabnuil pacripeaenenus. HaxoauTs pactipeeneHne 3HadeHU CIIyqaiftHOM
BEJIMYMHBI U T€HEPAITBHON COBOKYITHOCTH, €CIIA U3BECTHO PACTIPEICIICHUE
9TUX 3HAYCHUH B PeNpe3eHTATUBHON BhIOOpKe. Haxoauths Moy, Mennany
U CpeiHee 3HaYeHUE Ha YICOHBIX BRIOOPKAX, HMEIONNX HEOOIBIION
pa3max.

Onpenenars Kakyto BBIOOPKY UMEET CMBICTT XapaKTepHU30BaTh OJTHON U3
LIEHTPAIbHBIX TCHICHITUN

§25

92

Kontponbras padota Ne5 mo
Teme «CiydailHble BETMYMHbBI»

CtpouTh TaOIUIIBI PACTIPECIICHHS 3HAYECHUH CITy9aiiHOW BEIMYUHBI TIO
BEPOSITHOCTSIM; YaCTOTaM; OTHOCUTENIbHBIM YyacToTaM. Haxoauts cymmy
YaCTOT, CYMMY OTHOCUTEIIbHBIX YaCTOT BCEX 3HAUCHUH CITy4alHOU
BeNUYHMHBI. CTPOUTH MOJUTOHBI YaCTOT U AUArPaMMbl HA OCHOBAHUU
Tabmuil pacripeaenenus. HaxoauTs pacnpeneneHie 3HaYeHUH CIIyqaiiHOM
BEJIMYMHBI U TeHEpATbHONH COBOKYITHOCTH, €CITU U3BECTHO pacrpezesieHue
9TUX 3HaYCHHI B penpe3eHTaTuBHON BbiOOpke. Haxoauts Moy, Menuany
U Cpe/iHee 3HaueHue Ha yueOHBIX BBIOOPKAX, UMEIOIIUX HEOOJIbIION
pa3mMax.

Onpenensars KaKyro BEIOOPKY UIMEET CMBICI XapaKTepU30BaTh OJTHOM U3
HEHTPaJIbHBIX TEHICHIIUH

24
HeaeIs

§21-25

Mpmuoxectsa. Jloruka 9 4.

93

MmuoxecTBa

[IpuBoauTH IpUMEpPHI MHOXKECTB. Ha3bIBaTh 371€MEHTHI MHOKECTB, YUTATh
3aIlMCH MHOKECTB, MMOAMHOXKECTB. HaxoaAuTh mycThie MHOXKECTBA.
Onpenensats KOJIMYECTBO MOJIMHOXKECTB B MHOYKECTBE.

Haxonuts pa3Hocts MHOXKECTB A 1 B.

JomonasaTe MHOkecTBO C 10 MHOKecTBa D, eciiu 3To BO3MOKHO.

§ 26

24




OnuceIBaTh MpouecC paClIupCHUss YUCJIOBBIX MHOXKECTB OT MHOKCCTBA
HaTypaJbHBIX 1O MHOXXCCTBa IICI\/JICTBI/ITGJIBHI)IX YHUCCII.
HaXOI[I/ITI) MepeCcCHCHNC U O6”I)€ILI/IHGHI/IC YHCJIOBBIX OTPE3KOB

94

BeickasbiBanus. Teopemsl

[IpuBOIUTH TIpHUMEPHI BHICKA3bIBAHUS U €TI0 OTPULIAHUSI, IPEUIOKEHUS C
nepeMeHHo. @OpMyYIMPOBATh ONPEIEITICHHE MHOKECTBA HCTUHHOCTH
MPEJI0KEHUS C IepeMeHHOM. HaxoquTh TONOJIHEHNE MHOKECTB,
MHOYECTBO UCTUHHOCTH JIJIsl 33JTAaHHOTO TIpeIokeHus; OnpeaensThb
WCTUHHOCTD U JIO)KHOCTH BBICKa3bIBaHUI

827,28

95

YpaBHEHHE OKPYKHOCTH

HaXOI[I/ITB PACCTOAHUEC MCKAY TOUKAMHU C 3aJaHHBIMHU KOOpAWHATAMU,
3aIMMCBbIBATh YPABHCHUEC OKPYKHOCTHU C ICHTPOM B HaA4YAJIC KOOPAHWHAT U
3aIaHHBIM PAAUYCOM; BBIACHATH NPUHAAJIC)KHOCTD UJIN HEMMPUHAJIC)KHOCTD
TOYCK C 3aTaHHBIMH KOOpAWHATAMH OKPYKXHOCTH, 3aHaHHOﬁ YPaBHCHUCM

§29

96

VYpaBHEHHE OKPYKHOCTH

Haxomuthk paccTosiHre MeX Iy TOUKaMU € 33JJaHHBIMU KOOPIMHATAMH,
3aMUCHIBATh YPAaBHEHHUE OKPYKHOCTH C IIEHTPOM B Hadaje KOOPIUHAT U
3aJJaHHBIM PAJNYCOM; BBISICHSTH MPUHAUICAKHOCTh WM HEMTPUHAIEKHOCTD
TOYEK C 3aJaHHBIMU KOOPAMHATAMU OKPY>KHOCTH, 33/IaHHON YpaBHEHHEM.
3anuchIBaTh YpaBHEHHE OKPYXHOCTHU C IIEHTPOM B TOUKE OTJIMYHOU OT
HayaJjla KOOpAUHAT C 33JaHHBIM paguycoM. OnpeaensaTb BUl GUrypsl,
3aJJaHHOM ypaBHEHUEM

25
Heaems

§29

97

YpaBHeHue npsiMoit

@opMyIHpOBaTH MOHATHE YIIIOBOTO KO3 QUIIMEHTa. 3aHUChIBATh
ypaBHEHUE NPSIMOU, MPOXOAsIIeH uepe3 Hauajao KOOpAUHAT U TOUKY C
3aJJaHHBIMH KOOPJIMHATAMHU, Yepe3 BE TOUKHU C 3aJaHHBIMHU KOOPIMHATAMH.
YcTanaBnuBaTh B3aUMHOE PACIIONIOKEHHUE MPSIMBIX, 3aIaHHBIX
ypaBHeHUsAMU. HaxoquTh TOUKM mepecedeHus psIMbIX, 3aJaHHBIX
ypaBHeHHssMU. HaxouTh k03 durrenTs! a u b B ypaBHEHUH TPSAMOI

§30

98

YpaBHeHuEe NpsIMOi

®opmMynupoBaTh MOHATHE YII0BOro ko3dduiuenra. 3anuceBarhb
ypaBHEHUE MPSIMOU, MPOXOASIIEH Yepe3 Hauaao KOOPAUHAT U TOUKY C
3a/JaHHBIMHM KOOPIMHATaMH, Yepe3 IBE€ TOUKHU C 3aJaHHBIMU KOOPANHATaMHU.
VYcraHaBiIMBaTh B3aMMHOE PACIOJI0KEHNE PSAMBIX, 3aJaHHbBIX
ypaBHeHUAMHU. HaxouTh TOUKM NiepeceyeHns NpsSIMBIX, 3a/laHHbIX
ypaBHeHUsMHU. HaxouTh KoapUIMEHTH a ¥ b B ypaBHEHUH NPSIMOH

§30

25




99

MHOK€ecTBa TOYEK Ha
KOOPJIMHATHOM MJIOCKOCTH

CrpouTts purypsl, 3a1aHHYI0 YpaBHEHUEM; ONIPEACTATh (PUTYDY, 3aJaHHYIO
CUCTEMOMW ypaBHEHHI C MOMOIIbIO I'padUueCcKO WTIOCTpaLiK; Ha
KOOPAWHATHOH MJIOCKOCTH IITPUXOBKOH IMOKA3bIBaTh MHOKECTBO TOYEK,
yJIOBJICTBOPSIONINX 33IaHHOMY HEPABEHCTBY

§31

100

Pemrenne ynpaxxueHui o
teme «MHoxkecTBa. JIornka»

Haxomuts mycteie MHOKECTBa. OnpenessiTh KOJIMUECTBO MOAMHOKECTB B
MHOYECTBE.

Haxonuts pazHocth MHOKECTB A 1 B

Jononusars MHOkecTBO C 10 MHOKecTBa D, eciii 3T0 BO3MOXKHO.
Haxonuthb paccrosinue MeXIy TOUKaMU € 33JJaHHBIMU KOOPIMHATAMH,
3aMUCHIBATh YPAaBHEHHUE OKPYKHOCTH C IIEHTPOM B Hadaje KOOPIUHAT U
3a/TaHHBIM PAJIyCOM; BBISICHATH MPUHAJIC)KHOCTD UM HEMPUHAIICKHOCTh
TOYEK C 33JJaHHBIMU KOOPJMHATAMU OKPY>KHOCTH, 33JaHHON YpaBHEHUEM.
3anuchIBaTh ypaBHEHHE OKPY)KHOCTH C IIEHTPOM B TOUKE OTJIMYHON OT
Havajia KOOpJUHAT C 3aJJaHHBIM paguycoM. Onpenensts BU GUrypsl,
3aIaHHON ypaBHeHMEM. HaxoIuTh TOUKHM NiepecedeHns MPsMbIX, 3aJaHHBIX
ypaBHeHHsMU. HaxouTh k03 duirenTs au b B ypaBHEHUH PSIMO.
Crpouts urypsl, 3aJaHHYIO YpaBHEHUEM; OTIPEIEIATh QUTYpPY, 3aAaHHYIO
CHUCTEMOM YpaBHEHHH C MIOMOIIIBIO TpaUIeCcKO WIUTIOCTpAIK; Ha
KOOPJAMHATHOM IJIOCKOCTH IITPUXOBKOW MOKA3bIBaTh MHOKECTBO TOYEK,
YJIOBJIETBOPSAIOIINX 33 JAHHOMY HEPABEHCTBY

26
HeJens

§ 26-31

101

Kontponbnas padoTta Ne6 mo
TeMe «MHoxectBa. Jlorukay»

Haxomuth mycTeie MHOKeCTBa. OnpeaesiTh KOJIMIECTBO MOAMHOXKECTB B
MHO>KECTBE.

Haxonutek paznocts MHOKECTB A U B.

Hononasare muokecTBo C 10 MHOKeCTBa D, eclti 3T0 BO3MOXKHO.
Haxonuth paccTosiHre MeX 1y TOYKaMH C 33IaHHBIMU KOOPJIUHATAMH,
3aMMChIBaTh YPaBHEHHE OKPYKHOCTHU C IIEHTPOM B Hadalle KOOpJHHAT U
3aJJaHHBIM PAJMYCOM; BBISICHSITH MPUHAIJICAKHOCTh WM HEIPUHAIEKHOCTD
TOYEK C 3aJJaHHBIMH KOOPJMHATAMU OKPY>KHOCTH, 3a/IaHHOM YpaBHEHUEM.
3anuceiBaTh YpaBHEHHE OKPYKHOCTH C LIEHTPOM B TOUKE OTJIMYHOM OT
Hayvaja KOOPAUHAT C 33JIaHHBIM paauycoM. OmnpenensiTe BUa GuUrypsl,
3a/IaHHOM ypaBHeHHEM. HaxouTh TOUKHU NepeceueHus MPsMbIX, 3aJaHHBIX
ypaBHeHussMU. Haxomuth ko duiinenTs! a u b B ypaBHEHUH MPSMOIA.

§ 26-31

26




CrpouTts purypsl, 3a1aHHYI0 YpaBHEHUEM; ONIPEACTATh (PUTYDY, 3aJaHHYIO
CUCTEMOMW ypaBHEHHI C MOMOIIbIO I'padUueCcKO WTIOCTpaLiK; Ha
KOOPAWHATHOH MJIOCKOCTH IITPUXOBKOH IMOKA3bIBaTh MHOKECTBO TOYEK,
YJIOBJICTBOPSIONINX 33JAaHHOMY HEPABEHCTBY

[ToBTOpenue 34 4.

102 | Yuciaa 1 BEIYHUCIICHHUS. HaxonuThk 3HaueHMs YMCIOBBIX BRIpAKEHUH. Pemare yncnoBbie
UwucnoBsie HEpaBEHCTBA, HEPaBEHCTBA, PEIIEHUsI OTMEYATh Ha YHUCIIOBOM JIy4e.
KOOpJAMHATHAS TpsiMast
103 | Yucna, BBIYUCIEHHS U HaxonnuTte 3Ha4eHUs YMCIIOBBIX BBIpAXKEHUH. Pemars yncioBsie
anreOpandecKre BhIPAKCHUS HEpPaBEHCTBA, PEIIEHUS OTMEYAaTh Ha YUCIIOBOM JIy4de
104 | YpaBHeHHUsI, HEpaBEHCTBA M MX | Pemath ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI, UCIIOJIB3Ysl Pa3IMYHbIC 27
CUCTEMEI CIIOCOOBL. HEIes
105 | YpaBHeHus1, HEpaBeHCTBA M UX | Pemiath ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI, UCTIONIB3YS Pa3IuIHbIC
CUCTEMBbI CHoCco0bI
106 | Apudmernueckue u @opMynHpOBaTH ONPEAEIICHNE YUCIOBOU MOCe10BaTeabHOCTH. HaxoquTe
reOMEeTpHYECKHEe MTPOrPECCUU | WICHBI MOCIEeI0BAaTEIbHOCTH 10 33JaHHOM opMysie N-To ieHa Ipu
PEKYPPEHTHOM CIOCc00€ 3a/1aHus OCIEA0BATEIBHOCTH.
dopmynrpoBaTh onpeaeacHus apuGMeTHIecKo U TeOMETPUIECKOM
MIPOTPECCUi.
Brruucisate pa3HOCTh apupMETHUIECKON TPOrpecCHr. BeaucasaTh N-bIid
YJieH apuQMeTHUYeCcKOi nmporpeccuu. BoaucasTh cyMMy NOEPBBIX YICHOB
apuMeTHUIeCcCKON IPOrPECCHH.
BbluncasTe 3HaMeHaTelb reOMETPUUECKOM Mporpeccuu. Berauciars N-blit
YJIeH F€OMETPUYECKOM Mporpeccuu. BeIYUCIATE CyMMy N MEPBBIX YJICHOB
F€OMETPHUUYECKOU MPOrpeccumu.
BrluncasTe cpeiHee reoMeTpuIecKoe
107 | Apudpmernueckue u @opMynHpoOBaTH ONPEAEIEHNE YUCIOBOU MOCe10BaTeIbHOCTH. HaxoquTh

TCOMETPHUUICCKUC TTPOTPECCCUU

YJIeHbl OCJIEI0BATENBHOCTH 10 33JaHHON (hopMyJie N-ro wieHa MpH
PEKYPPEHTHOM crioco0Oe 3aJjaHus MOCIeI0BATEIbHOCTH.
dopmynupoBaTh ONpeeaeHus apupMeTHIecKoil 1 reoMeTpudecKon
IIPOrPECCUM.
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Bbraucnare pa3HOCTh apu(pMETHIECKOH Mporpeccuu. BeraucasTs n-biit
qJieH apuPMETHIECKON MPOrpecCHy. BEIUUCIATS CyMMY N IIEPBBIX YWICHOB
apu(METHIECKON MTPOTPECCHHU.

Brruncnate 3HaMeHaTENb r€OMETPUYECKOM POTPECCUU. BIYMCIIATE n-bIid
YJIEH F€OMETPUYECKON IPOTPECCUr. BBIYMCIIATE CyMMY N IIEPBBIX YJICHOB
reOMETPUYECKON IPOTPECCUM.

BrluncnsaTe cpeHee reomeTpudecKoe

108 | I'paduku GpyHKuMit Crpouts rpaduku pyHKINN, TEPEUUCIIATH UX CBOICTBA 28
Heaens
109 | AHanu3 quarpamm, TabnuIl, Crpoutsb quarpammsl, TaOIHIIBI, TpapUKU. AHAIU3UPOBATh HCTUHHOCTD
rpaduKoB BBICKa3bIBAHUI IO JUarpamme, Tabiuie win rpaduky
110 | AHanu3 quarpamm Crpoutsb quarpammsl, TaOIHIbL, TpapuKu. AHAIU3UPOBATh HCTUHHOCTD
BBICKA3bIBAHUH 110 JHarpaMMe, TaOJIuIle WiIn TpauKy
111 | IIpocTterilme TEKCTOBbIE PemaTe 3agaun Ha TPOLIEHTHI, IPOTIOPIUN
3aJ1aun
112 | CratucTHKa, BEPOSITHOCTH Pemrate 3agaun Ha KJTACCUYECKYIO BEPOSATHOCTh U HA IPUMEHEHHUE TEOPEM 29
0 BEPOSITHOCTHBIX COOBITUSAX HeAens
113 Pemrare 3a1a4n Ha KJIACCUYECKYIO BEPOATHOCTh U HA MPUMEHEHUE TEOPEM
CraTtucTtuka, BEpOATHOCTH
0 BEPOSITHOCTHBIX COOBITUSX
114 | Pacuetsl o ¢hopmynam [IpoBoauTh BeIUMCIIEHUS TIO (popMyliaM, peliaTh JIUHEIHbIE YpaBHEHUS.
115 | AnreOpanueckue BolpakeHus, | Pemath ypaBHEHUs, CBOASAIIUECS K JIMHEWHBIM, KBaJIpaTHbIE, CBOISAIINECS
YpaBHEHHUS, HEPABEHCTBA K KBaJIpaTHbIM, OMKBaipaTHbIE. Pemiare uHeliHble HepaBeHCTBa,
panroHalIbHbIC, KBaJPaTHBIC
116 | AnreOpanueckue BolpakeHus, | Pemath ypaBHEHUs, CBOASAIIUECS K JIMHEWHBIM, KBaIpaTHbIE, CBOISAIIHECS 30
ypaBHEHUS, HEPABEHCTBA K KBaJIpaTHBIM, OMKBaipaTHbIC. Pemiare nuHeliHbIe HepaBeHCTBRA, HeAems
panroHalIbHbIE, KBaJpaTHbIC
117 | TexcroBbIe 3aga4u Pemiate 3amaun Ha IBUKEHUE
118 | TekcroBbIe 3ama4u Pemiate 3amaun Ha IBUKEHUE
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119 | TekcToBble 3aaa4n Pemate 3agaun Ha ABMKEHHE
120 | TekcToBbIe 3aAaun Pemrate 3agaun Ha cOBMECTHYIO paboTy 31
HEIeIsI
121 | TekcToBbIE 3a1a4n Pemrats 3a1aun Ha COBMECTHYIO paboTy
122 | TekcToBbIE 3a1a4n Pemrats 3a1aun Ha COBMECTHYIO paboTy
123 | UtoroBasi KOHTpoJbHas padoTta | [IpuMeHSTh MPHOOpeTEHHBIC 3HAHUS, YMEHUSI, HABBIKM B KOHKPETHOM
JeSTeITbHOCTH
124 | TexcToBble 3aauu. PemaTh 3a7aun Ha pacTBOPHI U CIUIABBI 32
HeJIes
125 | TekcToBsle 3a0a4n Pemrats 3agaun Ha pacTBOPHI U CIUIABBI
126 | ®yHKIMM U UX CrtpouTth rpaduKu KYCOUHO-3aTaHHBIX (YHKITUH
cBorictBal paduku GyHKIMI
127 | OyHKIHMM U UX CBOMCTBA. CrtpouTth rpaduKu KyCOUHO-3aTaHHBIX (YHKITUI
I'paduxu dynkIm.
128 | ®yHKIHMM U UX CBOMCTBA. Crpouts rpaduku KBaApaTUUHON QYHKIIMH, HAXOIUTh 3aJaHHbBIN 33
I'padukn GyHxmmii napameTp HEeJEIIs
129 | ®yHKUMHU U X CBOICTBA. Crpouts rpaduk 06paTHOM MPONOPLUHUOHAIBHOCTH U HAXOAUTh MAPEMTP
I'padukn dyHxumii byHKIHH.
130 | YpaBHeHUS U HEPABEHCTBA, Pemats ypaBHeHUS U HEpaBEHCTBA, COJIEPKALIUE MOTYITb
COJIep>KalIiue MOIYb
131 | YpaBHEHUS U HEPABEHCTBA, PemaTh ypaBHEHUS U HEPaBEHCTBA, COJIEPIKALIUE MO
COJIep>KalIiue MOIYJb
132 | YpaBHEHHUS U HEPABEHCTBA, Pewiats ypaBHeHUs1 1 HEpABEHCTBA, COAECPKALIUE MOIYIIb 34
COJIeprKalIiue MOIYIb HeAeTs
133 | YpaBHEeHUs U HEPABEHCTBA, Pemath ypaBHEHUS U HEPaBEHCTBA, COJIEPKAIIUE MO
CoJIeprKaliiue MOIYb
134 | YpaBHEHUS U HEPABEHCTBA, PemaTh ypaBHeHUS U HEpaBEHCTBA, COJIEPKAIIUE MOTYITb

COJICPKaAMC MOAYJIb
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135

O06o00muIeHne U TIOBTOPEHNE

Pemrate 3agaun Ha aBmwkenne. CTpouTs rpaduku KyCOYHO-3aJaHHBIX
¢bynkuuii. Haxoqute 3HaYeHNs BRIPOKEHUIH
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