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1. IlosicHuTeIbHAA 3alIMCKA

Pabouas nporpamma no anredpe pazpaboTaHa Ha OCHOBE:

— dezepa’dbHOr0 TrOCYAApCTBEHHOrO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOI'O OOIIEro
o0pa3oBaHMsl, YTBEPKICHHOTO TpHKa3oM MuHHCcTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®enepanuu ot 17.12.2010 Ne 1897 (pen. 11.12.2020);

— Tlonoxenus «O paboueil mporpamMme ydyeOHOTO MpeaMmera, Kypca rocyaapcrsennoro HOY
"YacTtHas mkona "B3amax".

Hacrosmas paboyas mporpamma pazpaboTaHa ¢ yu4€ToMm:

— TPUMEPHOW OCHOBHOW 0OO0pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUS
(omoOpena pemenueM (QenepaabHOro y4eOHO-METOAMYECKOTO OOBEIUHEHHS MO 00leMy
obpazoBanuio. — M.: BAK O6pa3oBanuto, mpoTokod ot 28 uroHs 2016 r. N 2/16-3.);

— pabouux nmporpamm o airedpe k YMK:

e  MopakoBud, AnekcanapoBa, MurryctuHa: Anredpa. 7 kinacc. YueOHuk. B 2-x gactax. —
M.: Muemo3uHa, 2020

e A.T. Mopaxosuu, H.I1. Hukonaes. Anre6pa. 8 kiacc. B 2 vactax. Yacte 1: yueOHHK ai1s
yJauumxcs 0011eo0pa3zoBaTelIbHbIX YUpexaAeHUN (poguibHbIi ypoBeHb) — M.: MHemo3uHa, 2020

e A.T. Mopakosuu, JI.LW. 3BaBuu. Anredpa. 8 kinacc. B 2 gactax. Yacte 2: 3agauHuK 115
ydaImuxcs 001eo0pa3oBaTeIbHbIX YUpexKaeHul (mpoduibHbIi ypoBeHb) — M.:MHueMo3una, 2020

e AT .Mopakosuu, H.Il.Hukonaes, I1.B.CemenoB. Anrebpa-9. Yacte 1.YueOHuk. — M.:
Mmuemosuna, 2020

e A.I'.Mopakosuu u ap. Anreopa-9. Hacts 2. 3agaunuk. — M.: Maemo3una, 2020

2. O0uas XxapaKkTepuCcTHKA:

[Iporpamma KOHKpPETHU3HPYET COAEpX)aHWE TPEIMETHBIX TeM Kypca anreOpbl, TpeOOBaHHS K
pe3yibTaTaM OCBOCHHUS ITPOTPaMMBbI, OCHOBHBIE BUIbI YIEOHOM IEATEIPHOCTH MIKOJHHUKA U JJAET
IpUMEpHOE paclpeseneHne y4eOHbIX YacOoB Ha KaXIyI0 TeMy Kypca anreOphl, 3JEeMEHTOB
KOMOWHATOPUKH, CTAaTUCTHKUA U TEOPHH BEpOSATHOCTEH B 8 Kiacce C XapaKTepUCTUKON
NEeSITeIbHOCTH YYalUXCsl, IUIAHUPYEMBIMH pe3yJbTaTaMU OOy4YeHHs M YHHUBEPCaJIbHBIMU
y4eOHBIMH JIeH CTBUSIMHU.

enn u3yuenns: Kypcea:

1. OsnaneHue cucteMoil MaTeMaTU4YECKUX 3HAHUM U YMEHUH, HEOOXOAUMBIX Ul ITPUMEHEHMUS
B [IPAKTUYECKOM NeATENbHOCTH, U3YUEHUSI CMEXHBIX JIUCLHUIUINH, TPOAOIKEHHSI 00pa3oBaHMUsL.

2. ®dopmMupoBaHHE MPEICTABICHUN O METOJaX MaTEMAaTUKH KaK YHUBEPCAIbHOIOA3bIKa HAYKH U
TEXHHUKH, CPEICTBA MOAEIMPOBAHMS SIBJICHUI U IIPOLECCOB.

3. Pa3BuTue MHTYUIIMU, UHTEIJIEKTA, JJOTMUYECKOIO MBIILJIEHHUS, SICHOCTU U TOYHOCTU MBICIH,
3JIEMEHTOB AJTOPUTMUYECKON KyJIbTYpPbl, CIIOCOOHOCTHU K MPEOJOJIEHUIO TPYIHOCTEH.

4. BocnurtaHue KyJbTypbl JUYHOCTH, OTHOUICHHS K MAaTEMaTHUKE KaK YaCTH 0014 esIOBeUeCKOM
KYJIBTYpBbI, UT'patoIiell 0coO0YI0 poJib B 00IIECTBEHHOM Pa3BUTHH.



3. MecTo y4eGHOro nmpeamMera B y4eOHOM IJIaHe

[Iporpamma npenmera «Anredpa» paccunrana Ha 3 roga. O0lLiee KOJMYECTBO YaCOB 32 YPOBEHb
OCHOBHOT0 00111ero 00pa3zoBaHus cocranisieT 306 4acoB €O CIAEIYIOLMM pAaCIpeleIeHUEM YacoB

o kJjiaccam: 7 kiacce — 102 gaca, 8 kimacc — 102 gaca, 9 kimacc — 102 yaca.

4. JInuHOCTHBIE, IPeAMeTHbIE U MeTanpeIMeTHbIe pe3yJbTaThl

JINYHOCTHBIE Pe3y/IbTAThI:

¢ chOpMHPOBAHHOCTH OTBETCTBEHHOI'0 OTHOIICHHS K YUEHHUIO, TOTOBHOCTb M CIIOCOOHOCTH,
oOydJaronmxcss K CaMOpPa3BUTHIO M CaMOOOpPa30BAHMIO HA OCHOBE MOTHMBALIMU K OOYYEHHMIO M
MO3HAHUIO, BEIOOPY NajibHEWIero oopazoBaHus Ha 0a3e OPHEHTUPOBKU B MHpE Mpodeccuit u
po(eCCUOHANBHBIX ~ MPEANOYTEHUH,  OCO3HAHHOMY  IOCTPOEHHI0  HHIAUBUAYaJIbHOM
00pa3oBaTeIbHOI TPAEKTOPUH C yUETOM yCTOWYMBBIX IT03HABATEIBHBIX HHTEPECOB;

e CPOPMUPOBAHHOCTH ILIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOMN MPAKTUKH;

¢ chopMHPOBAaHHOCTH KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUHU U COTPYTHUYECTBE
CO CBEpPCTHUKAMH, CTapIIMMHU W MJIAJIIMMH, B 0Opa30BaTEIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4e0HO0-HCCIICIOBATEIbCKON, TBOPYECKON U IPYTUX BUJIAX I TCIBHOCTH;

® YMCHHUC SICHO, TOYHO, 'paMOTHO H3JlaraTb CBOU MBICJIN B yCTHOﬁ U IIMCbMEHHOI peuu,
MMOHUMATh CMBICJ ITOCTaBICHHOMN 3aga4M, BbICTpauBaTb apryMEeHTAllMIO, IPUBOAUTL IIPUMEPLI U
KOHTPHPUMEPHI;

e TMpelcTaBlieHHEe O MAaTEMAaTHYECKOH Hayke Kak cdepe 4enoBedecKod AesTeNbHOCTH, 00
JTamnax eé pa3BUTHA, O e€ 3HAaUMMOCTH JJI pa3BUTUA HUBUIIU3AIIUUN

® KPUTHYHOCTDH MBIIIIJICHUA, YMCHHC pacno3HaBaTb JJOI'H4YC€CKU HCKOPPCKTHLIC
BBICKAa3bIBaHUS, OTINYA4Tb THUIIOTE3Y OT (baKTa; Kp€aTUBHOCTb MBIINJICHHA, HWHUIMUATHBA,
HaXO04YUBOCTb, aAKTUBHOCTb IIPpHU PCHICHHUHN anre6panquKHX 3ajaa4,

® YMCHHE KOHTPOJIMPOBATh IMPOIIECC M Pe3yJIbTaT Y4eOHOW MaTeMaTHUECKOU IS TEIbHOCTH;
® CIIOCOOHOCTh K 3MOLMOHAJILHOMY BOCHPUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3ajady,
pelLIeHU, pacCyKIeHUH.
MertanpeamMeTHbie pe3yJibTaThl:

® yMEHHEC CaMOCTOSTEIbHO IUIAHUPOBATh aJbTePHATHBHBIC IIYTH JOCTHIKCHHUS IIeIeH,
OCO3HAHHO BBIOMpaTh HambOojee dPPEKTUBHBIC CIIOCOOBI PEIICHHUS YYeOHBIX U IMO3HABATEIbHBIX
3a/la4; YMEHHE OCYIIECTBIATh KOHTPOJIb IO PE3yJbTaTy M IO CIIOCO0y IEHCTBHS HAa YypOBHE
IIPOM3BOJILHOIO BHUMAHHUS ¥ BHOCHTh HEOOXOIUMbIC KOPPEKTHBHI;

e yMEHHE aJIeKBaTHO OLICHWBATh MPABWJIBHOCTh WM OIIMOOYHOCTh BBIMOJTHEHUS y4eOHOU
3aa4u, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIEC BO3MOKHOCTH €€ PeIIeHUS;

® OCO3HAHHOEC BJIAJICHUE JIOTMYECKUMHU JCHCTBUSIMH ONPEACICHUs MOHATHH, 0000IIeHMS,
YCTaHOBJICHUSI aHAJIOTUM, KJIACCH(PHUKAIIMM Ha OCHOBE CaMOCTOSITEIILHOTO BHIOOpAa OCHOBAaHUU W
KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3€H;

® YMCHHC YyCTaHABJIMBATh NPUYHNHHO-CICACTBCHHBIC CBA3HU,

® CTPOUTH JIOTUYCCKOC PACCYKIACHHUC, YMO3AKIHOYCHUC (I/IH,Z[yKTI/IBHOG, ACAYKTUBHOC W II0
aHaJIOI‘I/II/I) " BBIBOJBI,

® YMCHHUC CO3/1aBaTb, IPUMCHATL U HpeO6paSOBBIBaTI) 3HAKOBO- CUMBOJIMYCCKUEC CPCACTBA,



MOACIN U CXCEMbI IJIA pCHICHUA y‘le6HLIX M I1IO3HABATCIBbHBIX 3a1a4,

® yMCHHE OPraHMW30BBIBATH YYEOHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUHUTETIEM M CBEPCTHUKAMU: ONPENEISITh LIENH, pacrpencieHne GyHKIuid U poiell y4acTHHKOB,
B3aUMOJIeHiCTBHE U 00IIKE CIOCOOBI PabOTHI;

e yMeHHe paboTaTh B IpyIIe: HAXOAUTh 00lee PElIeHNE U pa3pelaTh KOH (PJIMKThI HA OCHOBE
COTJIACOBAHUS MO3ULMN U yUETa HUHTEPECOB; CIYIIATh MAPTHEPA;

e (QopmynHMpoBaTh, ApryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

e chopMHpPOBAaHHOCTh y4eOHOH W OOIIENOJB30BATENFCKOH KOMIIETEHTHOCTH B 001acTu
UCIOb30BaHUs HHPOPMAIIMOHHO-KOMMYHUKaIMOHHBIX TexHoJoruit (MKT-komnerenTHOCTH);

e [IepBOHayaJbHbIE TPEACTaBIEHUS 00 HIeIX M O MEeToJaX MaTeMaTHKd Kak 00
YHHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJIEIUPOBAHUS SIBJICHUH U IIPOLIECCOB;

e yMEHHME BUJIETh MAaTEMATHUECKYIO 3aJjauy B KOHTEKCTE NMPOOJIEMHON CUTyallud B APYTUX
JUCLMILIMHAX, B OKPYKaIOIEH KU3HHU;

® yMEHHUE HaXOIWUTh B PA3JIMYHBIX HCTOUHUKAX UH(OPMALINIO, HEOOXOUMYIO Ul PELICHUs
MaTeMaTUYECKUX MPo0JIeM, U IPEACTAaBIATh €€ B MOHATHOH (opme;

e [IpUHUMATh PELIECHHE B YCJIOBUSAX HENOJHOW M M30BITOUHOH, TOYHONH U BEPOSTHOCTHOM
uH(popmanuy;

e yMEHHME IIOHUMAaTh U MCIOJIb30BaTh MATEMAaTUYECKUE CPEICTBA HAIVIAAHOCTU (PUCYHKH,
YEpTEXKH, CXEMBI U AP.) AJI WILIKOCTPAaLUU, UHTEPIPETALUU, apryMeHTalUH;

e yMEHHE BbIBUTaTh TUIIOTE3bI IPU PEIIEHUH Y4eOHBIX 3a7a4 U IOHUMATh HEOOXOIUMOCTb
UX IIPOBEPKU;

e yMEHHE TNPHUMEHATh HMHIYKTUBHBIE M JEIYKTUBHBIE CIOCOOBI PAaCCyKACHWH, BHJIETH
pa3uyHbIe CTPATErMH pELICHUs 3a/1a4;

® [IOHMMaHHUE CYIIHOCTH aJrOPUTMUYECKUX IMpEeNNUCaHUuil M yMEHHE [eWCTBOBaTh B
COOTBETCTBHMHM C IIPEIJIOKEHHBIM aJIr OPUTMOM;

® yMEHHE CaMOCTOSTEIbHO CTaBUTh LIEJIH, BHIOMPATh U CO3/]aBaTh allTOPUTMBI ISl PEeIICHUS
y4eOHbBIX MaTEMaTHUYECKUX IIPO0JIEM;

e yMEHHE IIAHUPOBATh U OCYIIECTBIIATH AEATEIbHOCTD, HAIIPABICHHYIO Ha PEIICHUE 3a]a4

HCCIICA0BATCIIbCKOI'O XapaKTepa.

IIpenmeTHbIe pe3yabTaThl:

e yMeHHME paboTaTh C MaTEMaTHUYECKUM TEKCTOM (CTPYKTYpUpPOBAaHUE, H3BIIEUECHUE
Heo0X0aMMOM HH(OPMAIMH), TOYHO U TPAMOTHO BbIPaXkaTh CBOM MBICIIU B YCTHOM U MHUCbMEHHOM
pedd, NMpUMEHsAS MATEMATHYECKYH0 TEPMHUHOJIOTMI0 U CHUMBOJIMKY, MCIIOJb30BaTh Pa3IMYHbIC
S3bIKH MaTEMAaTHUKU (CIOBECHBIH, CHUMBOJIMYECKUH, I'paduueckuii), 000CHOBBIBATh CYXKIEHHS,
MIPOBOJIUTH KJIACCU(HUKAIUIO, I0Ka3bIBATh MAaTEMAaTHUECKUE YTBEPKICHUS;

e BiajeHue 0a30BBIM MOHATUHHBIM aNNapaTOM: UMETh MPEICTaBICHUE O YUCIIE, BlIaJIcHHE
CHUMBOJIBHBIM SI3BIKOM aJireOphl, 3HAHHE 3JIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBHCUMOCTEH,
(dbopMHpOBaHUE MPEACTABICHUNH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpPE U O
pa3MYHBIX croco0ax UX HU3y4eHUs, 00 OCOOEHHOCTSAX BBIBOJIOB U IPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTep;

e yMCHME BBINOJHATH ajredpanyecKkue NpeoOpa3oBaHMs PALMOHAIBHBIX BbIPAXKEHU,



OPUMEHSTh MX [UJISl pelIeHHus y4eOHBIX MaTeMaTHYeCKHMX 3aJad M 3a]ady, BO3HHUKAIO X B
CMEXHBIX yU4€OHBIX IIPEIMETAX;

®  YMEHHE IOJIb30BAThCS MaTEMAaTHYECKUMHU (HOPMYJAMU M CaMOCTOSITEIBHO COCTABIISITH
(hopMyJIBI 3aBUCHMOCTEH MEXKIy BEIMUYMHAMH Ha OCHOBE OO0OOIIEHUS YACTHBIX CIIYy4acB H
JKCIIEPUMEHTA;

e yYMEHHE pellaTh JMHEHHbIE W KBAJpaTHbIE YPAaBHEHUsS M HEPAaBEHCTBA, a TaKKe
MIPUBOIMMBIE K HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBI;

® [pUMEHATh TpaduyecKue MpeACTaBICHUs IJIsl pEIIeHHs U MCCIeOBaHUS YpaBHEHHI,
HEPABEHCTB, CUCTEM;

® [IPUMEHATH I[IOJYYEHHBIE YMEHHUs JUIA PELICHHS 3ajJad W3 MaTeMaTUKH, CMEKHBIX
MPEAMETOB, PAKTUKH;

e  OBJAJCHUE CHCTEMOW (YHKIMOHAJIBHBIX TOHATUH, (YHKIIMOHAIBHBIM S3BIKOM H
CHUMBOJIMKOM ;

e yMEHHME CTPOMTh Trpapuku (YHKIMH, ONMCHIBAaTH MX CBOICTBa, MCIIOIb30BAThH
(yHKIMOHAIbHO-TpaUUEeCKUE MPEACTABICHNUS AJI ONMCAHUS U aHAIN3a MaTEMAaTUYECKUX 3a/1a4
U PEAIbHBIX 3aBUCUMOCTEH;

o OBJIaACHHUC OCHOBHBIMHU crocodamu MNpCACTAaBJICHUA U aHAJIM3a CTATUCTUYCCKUX NAHHBIX;

YMCHUC pCIIATh 3aJa41 Ha HAXOKACHUC YaCTOThI U BEPOATHOCTH CHy‘-IﬁfIHBIX CO6BITPII>1;

° YMCHHUEC NMPUMCHATH U3YUCHHBIC ITOHATHUA, PC3YJILTAThI U METOALI ITPpU PCHICHUU 3adad U3
Pa3JIMYHbIX pPa3aCsioOB KypcCa, B TOM 4YHUCIC 3aaad, HE CBOAAIIMUXCA K HCIIOCPCACTBCHHOMY
MMPUMCHCHHWIO U3BCCTHBIX aJI'OPUTMOB.

Brimycknuk HayduTcs B 7-9 kiaccax (17151 MCIOIb30BaHUsI B TOBCEIHEBHOM KU3HU U
obecreueHust BOSMOKHOCTH YCIEIIHOTO MPOI0JDK eHUsI 00pa3oBaHMs Ha 6a30BOM ypOBHE):

DJIeMeHTBI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTHKH

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSIMH: MHOXKECTBO, DJIEMEHT MHOXECTBA,
MMOAMHOKECTBO, IPUHAIIEKHOCTb;

®  33/1aBaTh MHOXKECTBA MEPEUUCICHUEM UX 3JIEMEHTOB;

e  HaXOJIWTh NepeceyeHue, 00beIUHEHNE, TOJIMHOXKECTBO B POCTEHIINX CUTYAILIHSIX;

e onepupoBaTh Ha 0a30BOM YypOBHE IMOHATHUSMH: ONpeleSIieHHuEe, akcuoMa, Teopema,
JI0Ka3aTeIbCTBO;

®  [IPUBOAUTH NPUMEPHI U KOHTPIIPUMEPHI JIJIsI TOATBEPHKIECHUSI CBOUX BbICKA3bIBAHUI.
B noBcegHeBHOM KU3HU U TIPU U3YYEHUU JPYTUX TPEAMETOB:

®  HCIOJb30BaTh TI'pauuecKoe MPEACTaBICHNE MHOXECTB JIsi OMUCAHUS PEabHBIX
MIPOLIECCOB U SBJICHUM, TPH PEIICHUH 3a/1a4 APYTUX y4eOHBIX TPEAMETOB.
Yucaa

e  OmnepupoBath Ha 0a30BOM YpPOBHE MOHSITHIMHU: HATYpaJIbHOE YHCIIO, LIEJI0E YUCIIO,
OOBIKHOBEHHasl Jpo0Ob, JecATHYHas JApoOb, CMEIIaHHas JpoOb, palMOHAJILHOE YHCIIO,
apudmMernueckuil KBaJpaTHbII KOPEHbD;

®  KCHOJb30BaTh CBOMCTBA YMCEN U MPAaBUJIA I CTBUM MPU BBIITOJIHEHUH BEIYUCICHU;

®  HCIIOJb30BaTh NPU3HAKU JETUMOCTHU Ha 2, 5, 3,9, 10 npu BBIOIHEHUH BBIYUCIICHUN U
pEUIEHNH HECIOXKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJICHHE pallMOHAIbHBIX YHCENI B COOTBETCTBUU C MPABUIIAMU;

®  OIICHMBATh 3HAYEHHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YHCIIA;

®  pacmo3HaBaTh PAallMOHAJIbHBIE U UPPALIMOHAJIBHBIE YHCIIA;

e  CpaBHHBAThH YUCIIA.
B noBceaHeBHOM )XU3HU U IIPU U3YYEHUU JPYTUX IPEAMETOB:



®  OLICHUBATH PE3YJILTAThl BEIYMCICHUN PH PEIIEHUH IPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHUE YHUCEII B PEAIbHBIX CUTYalIUsIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAXKEHUS MPU PEIIEHUM NMPAKTUUECKUX 3a7ad U 3a7ad U3
JpPyTUX y4eOHBIX MPEIMETOB.

ToxknecTBeHHbIE MPe0OPa30BaHUs
e BHIMONHATH HECIOXHBIE NPeoOpa3oBaHMs JJIS BBHIYMCICHHUS 3HAYCHUH YHCIOBBIX
BBIPAXKEHUH, COAEPKAIINX CTENEHU C HATypaJbHBIM I10KA3aTEIEM, CTENEHU C IENIbIM
OTpHLIATEIBHBIM I1OKA3aTEIEM;
e BBINOJHATH HECIOXKHBIE PE0OpPa30BaHuUs IIEJIBIX BBIPAXKEHUN: pacKpbIBaTh CKOOKH,
IPUBOAMTH MOJTOOHBIE ClIaraeMeble;
® CHOJIb30BaTh (DOPMYJBI COKPAIIEHHOTO YMHOXKEHHs (KBaapaT CYMMBbI, KBaJpat
Pa3HOCTH, PA3HOCTh KBAAPATOB) JUJISl YIIPOIICHUS BBIYMCICHUHN 3HAUECHUM BBIPAXKEHUH;
e BBIIOJHATH HECIOXKHBIE IPEOOPa3OBaHMUS JPOOHO-TMHEWHBIX BBIPAXKEHUH W
BBIPAXXEHUN C KBaJIpaTHBIMU KOPHSMHU.
B noBceiHEeBHOM KU3HU U IIPU U3YUEHUU APYTHX IPEAMETOB:
® [IOHMMATh CMBICJI 3aIIMCH YUCJIa B CTAHJAPTHOM BUJE;
e onepupoBaTh Ha 0a30BOM YPOBHE MOHSITHEM «CTaHJAPTHAs 3allUCh YHCIIA».
YpaBHeHus M HEpaABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHUS, PEIIEHHE YPAaBHEHUsI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEpPaBEHCTBA;

®  [IPOBEPSATH CIPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peulaTh JIMHEHHBIE HEPABEHCTBA M HECIOXKHbIE HEPAaBEHCTBA, CBOISLIMECS K
JIMHEHHEBIM

®  pelaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YpaBHEHUI, HEPaBEHCTB;

®  IIPOBEPSATH, SBJIETCS JIU JAaHHOE YHUCIIO PEILIEHUEM YPaBHEHMsI (HEPABEHCTBA);

e  pemaTh KBaJpaTHbIE ypaBHEHHS 10 (opMyJie KOPHEH KBaJpaTHOTO YpaBHEHUS;

e  1300paxkaTh pelleHus] HEPAaBEHCTB U UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBcenHeBHOM KU3HU U ITPU U3YUEHUU APYTHX MIPEAMETOB:
® COCTaBJIITh U pEIIaTh JMHEHHbIE YPAaBHEHUS NP PELICHUM 3a]ad, BO3ZHUKAIOIIUX B
JpyTuX y4eOHBIX MPEAMETAX.
DOyHKIAA

e HaxoauTh 3HaueHue GYHKIMH 110 3alaHHOMY 3HaYEHUIO apryMEeHTa;

®  HaxOAWTh 3HAUYEHUE apryMeHTa IO 33JaHHOMY 3HAYEHUIO (YHKIUU B HECIOXKHBIX
CUTYyaLUsX;

e  OmpenenATh IMOJOKEHUWE TOYKHM [0 €€ KOOpPAMHATAM, KOOPAMHATBl TOYKH IO €€
MOJIOKEHHUIO HAa KOOPAMHATHOM MJIOCKOCTH;

e 110 IrpaduKy HaXOAUTh 00J1aCTh ONPEEIIEHUS, MHOXKECTBO 3HAUECHUHN, HYIU (QYHKLNH,
MIPOMEXYTKU 3HAKOMOCTOSIHCTBA, MPOMEXKYTKM BO3pacTaHUs M yObIBaHMs, HauOosblIee U
HauMEHbIIIee 3HaUeHUs (QYHKIUY;

e  CTpOUTbH rpaduk JMHEHHONW pyHKINN;

®  [IPOBEPSTH, SABJISAETCS JU JaHHBIN rpaduk rpaukoM 3a1aHHON QyHKIUN (JIMHEHHOM,
KBaIpaTUYHON, 00paTHOM MPONOPLHOHATIBHOCTH);

e  ompeaensaTh NPUONMKEHHBIC 3HAYEHUS KOOPAMHAT TOUKH IMEPeceUeHus rpadukoB
(hyHKIHNIH;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  NOHATHSMM:  IIOCIEIOBATEIbHOCTb,
apudmMernueckas mporpeccus, reoMeTpuyecKas Iporpeccus;

e pewmaTh 3aJayd Ha TMPOrPECCHH, B KOTOPBIX OTBET MOXET OBITh IOJy4YeH
HEMOCPEICTBEHHBIM MOICUETOM 0€3 TprUMEHEHUsT (GOPMYJI.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUU APYTUX MIPEIMETOB:
®  UCIOJb30BaTh IpapUKHU peanbHbIX MPOLECCOB U 3aBUCUMOCTEH ISl ONPEAEIEeHUs UX



CBOWCTB (HauOoONbIIME W HAUMEHBIINE 3HAUEHUS, MPOMEXKYTKH BO3pacCTaHUS U YOBIBaHUA,
00JIaCTH TOJIOKUTENBHBIX U OTPUIATEIIbHBIX 3HAUCHUHN U T.11.);

®  JHCIOJbh30BaTh CBOMCTBA JMHEHHOW (PYHKIMU M €€ TpaduK IpH pPEHICHUHU 3a7a4 U3
JIPYTUX y4eOHBIX IPEIMETOB.
CraTucTHKA M TEOPHUS BEPOSITHOCTEH

e lMeThb TpeACTAaBIEHHME O CTATUCTUYECKUX XAPAKTEPUCTHKAX, BEPOATHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e  pemaTh NpocTei e KOMOMHATOPHBIC 3a]Ja4l METOJIOM MPSIMOTO U OPTraHN30BAHHOTO
nepedopa;

®  MPEACTABIATH JJAHHBIC B BHJIC TAOJIHII, TUArpaMM, rpaduKoB;

®  YUTaTh HHPOPMAITUIO, TIPEACTABICHHYIO B BUJIC TAOJUIIbI, TUATPAMMBI, TpaQuKa;

®  ONpenensaTh OCHOBHBIC CTATHCTHYECKHE XapaKTEPUCTUKHN YHCIIOBBIX HA0OPOB;

®  OIICHUBATH BEPOSATHOCTH COOBITHS B MPOCTEUIIINX CITydasiX;

®  UMETb NPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.
B noBcenHeBHOM KU3HU U NIPU U3YUCHHUH JIPYTUX MPEIMETOB:

®  OIIEHUBATH KOJMYECTBO BOZMOXHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMETh NPEICTABICHHE O POJU MPAKTHUYECKH JOCTOBEPHBIX M MAaJIOBEPOATHBIX
COOBITHI,

® CpaBHUBaThb OCHOBHbIE€ CTATUCTHUECKHUE XAPAKTEPUCTHKH, MOJYYEHHbIE B MPOLIECCE
pelIeHus MPUKIAIHON 3a/1auu, U3yUEHHUsI peajbHOrO SIBJICHUS;

®  OIICHUBATH BEPOSATHOCTh PEATBHBIX COOBITUN U SBJICHUM B HECTIOKHBIX CUTYAIIHSIX.
TexcroBbIe 3a1a4n

e Pemarp HecnmoXXHBIE CIOKETHBIE 3aJaud Pa3HBIX TUIIOB Ha BCE apuMEeTHUYECKUE
I CTBUS;

®  CTPOWTH MOJENb YCIOBUS 33/1a4u (B BUAE TAOIMIIBI, CXEMbI, PUCYHKA MJIA YPaBHEHUS),
B KOTOpPOH [aHbl 3HAYEHHUS JBYX M3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C IIEJbIO IMOMCKA
pelIeHus 3a1auH;

®  OCYHIECTBIISATH CIIOCOO MOMCKA PEUICHHS 3a]ja4i, B KOTOPOM PAaCCy>KJIECHUE CTPOUTCS
OT yCJIOBHUS K TPEOOBAaHMIO WJIA OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBIISTH IJIaH PEIIEHUs 3a/1auu;

®  BBIJIETATH dTAIMbI PEIICHUS 3a]]a4H;

®  UHTEPIPETUPOBATH BHIYUCIUTEIbHbBIC PE3YIbTATHI B 3a/1a4€, UCCIEN0BATh MOJy4E€HHOE
peuieHue 3a1a4u;

®  3HATH pa3U4He CKOPOCTeH 00BEKTa B CTOSYEH BOJE, IPOTUB TEUCHHS U MO T€UECHUIO
peKu;

e  pewaTh 3a7a4M Ha HAXOXKJIEHUE YaCTH YKCIIa U YKCIIa IO €r0 YacTy;

e  pemiaTh 3a/1a4d Pa3HBIX TUIOB (Ha paboOTy, HA MOKYIKHU, HA IBUKEHUE ), CBA3BIBAIOIIIX
TPU BEIMYUHBI, BBIEISATH ITH BEJIMUYUHBI M OTHOLICHHS MEXIy HUMU;

®  HAaXOAWUTh MPOLIEHT OT YHUCJA, YHUCIIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHM)KEHME WJIM MTPOLIEHTHOE MOBBIIIIEHUE BEINYHUHBL;

®  pEIIATh HECIOXKHBIE JIOTHYECKHUE 3a1a4l METOJIOM PACCYXICHUIA.
B noBcenHeBHOM KU3HU U TIPU U3YYCHHUH JIPYTUX MTPEIMETOB:

®  BBIJIBUTaTh FUIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUEHUSIX UCKOMBIX B 3aJ1aye
BEJIMYHUH (J1€71aTh MPUKUJIKY).

Hcropus MmaTeMaTuKH

e OnuceiBaTh OTJEIbHBIE BBIJAIOLIMECS PpE3YJIbTAThl, IOJYyYEHHBIE B XOJ€ Pa3BUTHSA
MaTeMAaTUKHU KaK HayKH;

®  3HATh NPUMEPHI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB, B CBA3M C OTEUECTBEHHOM U
BCEMUPHOU UCTOPUEN;

e [IOHMMATh POJIb MATEMATUKH B Pa3BUTUH Poccuu.



e  Meroasl MaTEMAaTHKHU

e BpiOupaTh NOAXOAAIIMH M3YYCHHBIH METOA [JJIs pEIICHUS M3YYCHHBIX THIIOB
MaTEMAaTUUYECKUX 3a/1a4;

e [lpuBoguTh IpuUMEpPHl  MAaTEMaTHYECKUX  3aKOHOMEPHOCTEH B OKpYyXKarollel
NEUCTBUTEIHLHOCTHU U IIPOU3BEACHUAX UCKYCCTBA.

BBINyCKHHUK TOTYyYUT BO3MOXKHOCTh HAydUThCA B 7-9 Kkiaccax aiisi oOecreyeHus] BO3SMOXKHOCTH
YCIIEITHOT 0 MTPOJOJDKEHHS 00pa3oBaHus Ha 0A30BOM H YTIIyOJICHHOM YPOBHSIX
DJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmnepupoBaTh  TOHATUAMH:  ONpEIACICHHE, TeopeMa, aKCHOMa,  MHOXECTBO,
XapaKTEePUCTUKH MHOXKECTBA, JJIEMEHT MHOXKECTBA, IIyCTO€, KOHEYHOe U OECKOHEYHOe
MHO>KECTBO, TTOJIMHOKECTBO, MPUHAIICKHOCTh, BKIFOUEHHE, PABEHCTBO MHOXKE CTB;

e  m300pakaTh MHOXKECTBA M OTHOIIIEHUE MHOKECTB C TIOMOIIBIO KPYTroB Dijepa;

e  OmpeaensaTh NPUHAAIEKHOCTh 3JIEMEHTAa MHOXECTBY, OOBEIUHEHHMIO U TIePECeueHUI0
MHOXECTB;

®  33/1aBaTh MHOXECTBO C TIOMOIIIBIO MTePEUHCICHHS 3JIEMEHTOB, CIIOBECHOT'O OIUCaHUS;

e  ONepUpOBaTh MOHATHUSAMHU: BBICKA3bIBAHHE, WCTUHHOCTh M JIO)KHOCTh BBICKa3bIBaHUS,
OTpPHUIIAHME BBICKA3BIBAHWUW, OINEpalli HaJ BbICKA3bIBAHUSAMHU: U, UJH, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMIIJIMKALINH );

®  CTPOUTbH BBICKAa3bIBAHUS, OTPUIIAHHS BHICKAa3bIBAHUN.

B noBcenHeBHOI KU3HU U IPU U3YYEHUU APYTUX MIPEIMETOB:

®  CTPOWTH IEMOYKH YMO3AKIIOUEHUN HAa OCHOBE M CITOJIb30BAHUS MTPABUJI JIOTHUKH;

®  JCIOJh30BaTh MHOXECTBA, OMEPALlUA C MHOXKECTBAMU, UX IpaUUeCcKOe MpeACTaBICHUE
JUTSL ONTMCAHUS PEaTbHBIX TIPOIECCOB U SIBJIICHUM.

Yucaa

e  OmnepupoBaTh MOHSATUSIMH: MHOXECTBO HATYPAJIbHBIX YHCEJ, MHOXKECTBO IIEJIBIX YH CEl,
MHOXXECTBO PaIlMOHAIBHBIX YKCEN, UPPAlMOHATBHOE YUCIIO, KBaJPATHBIM KOPEHb, MHOXECTBO
JCHCTBUTEIHLHBIX YHCEII, T€OMETPHY eCKasi HHTSPIPETALUs HATYPAIBHBIX, I[EJIBIX, PAIMOHABHBIX,
JCHCTBUTEIHLHBIX YHCET,

®  [OHHUMATh U OOBSICHSITH CMBICI MTO3UITMOHHOM 3aITMCH HATYPaJTbHOTO YHCIIA;

®  BBHINOJHATH BBIYMCJICHHUS, B TOM YHCJIE C KCIOJb30BAaHUEM IPUEMOB pallMOHATBHBIX
BBIUMCIICHUH;

®  BBHINOJHITH OKPYTJIICHHE PAIIMOHAIBHBIX YHCEIl C 3aJAHHON TOYHOCTBIO;

e  CpaBHMBATbh pallOHAIbHBIE U HPPALMOHAIBHBIEC YHCIIA;

MIPEICTABIATh PAIIOHATBHOE YHCIIO B BUJE IECATUIHON IpOOH

YIIOPSIIOYUBATh YHCIIA, 3AITUCAHHBIC B BU/IE OOBIKHOBEHHON M IECATUIHOMN IpOOH;
e naxoautb HOJl u HOK uucen u ucnonp30oBaTh UX MPU PEIIEHUH 3a/1a4.

B noBcenHeBHOI KU3HU U IPU U3YYEHUU APYTUX MIPEIMETOB:

®  TIPUMEHSTH MMPABUIIA MTPUOMIKEHHBIX BBIUMCICHUN ITPU PEIICHUN MPAKTUYCCKUX 3a7a9 U
pElIeHUH 3a7a4 IPYTUX YIeOHBIX PEIMETOB;

®  BBHINOJHATH CPAaBHEHHE PE3yJIbTATOB BHIYMCICHHUN MPU PEIICHUU MPAKTUYECKUX 3a]ay, B
TOM YHCJIE TIPUOTMKEHHBIX BBIYUCIICHUI;

®  COCTaBIISITh M OIICHUBATH YHCJIOBBIC BBIPAKCHUS IPU PEHICHHH MPAKTHYECKHUX 3aJ1ad U
3a/1a4 U3 IpyruX y4eOHBIX MPEIMETOB;

®  3amHCHIBaTh U OKPYIJIATH YHCIIOBBIC 3HAUEHUS PEANbHBIX BEIMYMH C HUCHOJIL30BAHUEM
pa3HBIX CHCTEM U3MEPEHHS.

ToxknecTBeHHbIE MPe0OpPa30BaHUs

e  OmepupoBaTh MOHATHSAMH CTEIIEHU C HATYpalbHBIM MOKa3aTeleM, CTENEHU C MEeJbIM
OTPHIIATETHLHBIM TTOKa3aTeJIeM;

®  BBINOJHATH MPEOOPA30BAHUS IETBIX BHIPAKCHUN: EHCTBUS ¢ OJHOYJICHAMU (CIIOKECHHE,
BBIYMTAHUE, YMHOXKEHHE), ICHCTBUS C MHOTOUICHAMH (CIIOKCHUE, BBIMUTAHUE, YMHOXKCHHE);



e  BBIIOJHSTH Pa3JI0KEHUE MHOI'OYIEHOB Ha MHOXHUTEIN OAHUM U3 CIIOCOOOB: BEIHECEHHE 32
CKOOKY, IpyIIIUPOBKa, UCII0JIb30BaHNUE (POPMYJI COKPAIIEHHOTO YMHOKEHNUS

®  BBIJCIATH KBAJIPAaT CYMMBI M Pa3HOCTH OJHOUJICHOB;

®  pacKJIaJbIBaTh HA MHOXKHUTENU KBAJIPATHBIM TpEX4JieH;

e  BBIIOJHATH MPeoOpPa3OBaHUS  BBIPAKEHHH, COJAEPXKAIMMX CTENEHW C  LEJIbIMU
OTPULIATEIBHBIMU [OKAa3aTEIsIMU, IEPEXOAUTh OT 3allCH B BHUAE CTEHNEHU C LEIbIM
OTpULIATENFHBIM [TOKA3aTeNIeM K 3aIIHCH B BUJIE APOOH;

e  BBHINOJHATH PeoOpa3oBaHus APOOHO-pAllMOHANBHBIX BhIpaXXEHUIl: cOKpalleHue apooei,
MpuUBeJIeHne anredpanyeckux apodeil k 001eMy 3HaMeHaTeNto, CJI0XKEHNE, YMHO)KEHHUE, IeJICHHEe
anreOpamdeckux apoOeil, Bo3BeleHHE alredpamdyeckoidl OpodM B HATypalJbHYIO M IEIyI0
OTPULIATEIBHYIO CTEIIEHB;

e  BBHINOJHATH NPEOOPa30BaHUS BBIPAKEHUH, COACPKAIINX KBAJpaTHbIE KOPHHU;

e  BBICHATH KBaJpaT CyMMbl WM pa3HOCTM [BYWIEHAa B BBIPAXKEHMSX, COIEPIKALIUX
KBa/lpaTHbIE KOPHU;

e  BBINOJHATH IPe0OPa30BaHUs BBIPAXKEHUHN, COAEPIKALIUX MOIYJIb.

B noBceiHeBHOM )XU3HU U IIPH U3YYEHUH JPYTUX [IPEIMETOB!

BBINOJIHATH IPe00pa3oBaHUs U JEHCTBUS C YMCIaMU, 3alIUCAHHBIMU B CTaHIAPTHOM BU/IE;
BBINOJIHATH TPe0o0pa30BaHus anredpanuecKux BhIPaKEeHUH MTPU PELIeHNH 3a/1a4 JPyTrUuX Y4eOHbIX
IIPEIMETOB.

YpaBHeHus M HEPABEHCTBA

e OmnepupoBaTh MNOHATUSAMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHUs, peLIeHHE
HEpaBEHCTBA, PAaBHOCHJIbHBIE YpPAaBHEHMs, OOJACTh ONpEAENCHHUsS YpaBHEHUS (HEpaBEHCTBA,
CHCTEMbI YPaBHEHUI UM HEPABEHCTB);

e peliaTh JMHEIHbIE ypaBHEHHs M YpaBHEHHUS, CBOJUMBIE K JIMHEWHBIM C IOMOUIbIO
TOXJ/IECTBEHHBIX ITPE0OPa30BaHU;

e  pelaTh KBAJIpAaTHBIE YPaBHEHUS U YPAaBHEHHUS, CBOAMMBIE K KBAJIPATHBIM C IOMOILBIO
TOXJIECTBEHHBIX NPEOOPA30BAHMIA;

e  pewaTh JpoOHO-TMHEHHbIE YpaBHEHMUS;

e  pelaTh NPOCTENIINE UPPALIMOHAIbHBIE YPABHEHUSI BUIA,

e  pewaTh ypaBHEHMs BHA;

e  pelaTh YpaBHEHMsI CIOCOOOM pa3iIoKEHHs] Ha MHOXKUTEIH U 3aMEHbI IEPEMEHHOM;

®  UCIOJb30BaTh METOJ HWHTEPBAJIOB I pPELIEHUS ILENbIX MU JIpOOHO-pallMOHAIBHBIX
HEPaBEHCTB;

e  pelaTh JIMHEHHbIE ypaBHEHUS U HEPABEHCTBA C IIapaMeTpaMu;

e  pelaTh HECJIOKHBIE KBaIpaTHbIE YPaBHEHUS C [TapaMeTPOM;

®  pelaTh HECJIOXKHbIE CUCTEMbI IMHEHHBIX YPaBHEHUH ¢ MapaMeTpaMu;

e  pelaTh HECJIOKHBIE YPAaBHEHHUS B LIENIbIX YUCIIAX.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

® COCTaBIATh M pellaTh JMHEWHbIE W KBaJpaTHbIE YpPaBHEHUS, YPABHEHUS, K HHUM
CBOASIILMECS, CUCTEMbI JIMHEWHBIX YPaBHEHUH, HEPABEHCTB IIPU PELICHUH 3a/1a4 IPYyTUX Y4eOHBIX
IpeIMETOB;

e  BBHIIOJHSITH OL[EHKY MPABIONOI00MS PE3yIbTaTOB, MOIY4aeMbIX IPU PELICHUH JTMHEWHbIX
U KBaJIpaTHBIX YpaBHEHUHN M CHCTEM JMHEWHBIX YPaBHEHUN M HEPAaBEHCTB IIPU pEIICHUU 3aj]ad
JpyTuX y4eOHBIX IPEAMETOB;

e  BBIOMpATh COOTBETCTBYIOLIME YPABHEHUS, HEPABEHCTBA UM MX CUCTEMBI JIJIsl COCTaBIICHUS
MaTeMaTHYECKON MOJICJIH 3a/ITaHHON peaIbHOW CUTYyalluu UM TPUKIIATHON 3a1a4y;

e yMeTh WHTEPNPETHPOBATh MOJYYEHHBIH MpPHU PELICHUM YpaBHEHHs, HEPaBEHCTBA WU
CHCTEMBI pe3ysbTaT B KOHTEKCTE 3a/1aHHOM peabHON CUTYalluy WK MPUKIIaIHOM 3a1a4u.
DyHKUMHU

e  OmnepupoBaTh NOHATUIMHU: (PYHKIIMOHATIbHAS 3aBUCUMOCTh, QYHKIUSA, rpaduK GyHKIIUH,
cnocoObl 3amaHus (GYHKIMM, apryMeHT M 3HaueHue (yHKUUH, 00JacTh OMpeleieHus u



MHOXKECTBO ~ 3HaueHMH (QyHKIMHM, HyJId GYHKIHH, TPOMEXYTKHM 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKILIMH, YETHOCTH/HEYETHOCTh (YHKIIUHY;

®  CTpOWTbH rpadUKu JIMHEHHON, KBAAPATHUYHON ()YHKIIMI, 0OPaTHOW MPOMOPIIMOHAIBHOCTH,
(yHKIIUY BH]IA;

e  Ha IpuMepe KBaJApaTUUHOM (YHKIIMH, UCIOJB30BaTh MpeodpazoBanus rpaduka GyHKIun
y=1(X) 11t mocTpoeHust rpauKoB QYHKIIHIA;

®  COCTaBJIATh YPaBHEHMS NPSAMOMN IO 3alaHHBIM yCJIOBHUSAM: IIPOXOASILIEN Yepe3 ABE TOUKH C
3aJJaHHBIMU KOOPJAMHATAMU, IPOXOISIIEN Yepe3 JaHHYIO TOUKY U apajuieIbHOW JaHHOM MPSIMOI;

e  uccienoBaTh PyHKIUIO IO ee rpaduKy;

®  HaxOAWTh MHOXECTBO 3HAUYEHUMH, HYJIM, IPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTHYHOU (DYHKIIUY;

e  OmepupoBaTh TMOHATUSAMHU: TOCIEAOBATEIbHOCTh, apudMeTHUeckass Mporpeccus,
reomMeTpudecKas mporpeccus;

e  pelaTh 33/1a4u Ha apUPMETHUECKYIO U T€OMETPUUYECKYIO IPOrPECCHUIO.

B noBceHEeBHOM KU3HU U IPU U3YYEHUU JPYTUX IPEIMETOB:

®  JJUIIOCTPUPOBATH C MOMOUIbIO I'pauKa peasbHYI 3aBUCHUMOCTb MJIM HPOLECC MO HX
XapaKTepUCTUKAM;

®  UCIOJb30BaTh CBOWCTBAa M IpauK KBaJpaTU4YHON (QYHKIUM NPU PELICHUU 3343y U3
JpYyTuX y4eOHBIX IPEIMETOB.

TexcroBble 32124

e Pemarb HOpOCTble U CIOXHBIE 33Ja4M Pa3HbIX THIIOB, a TAKXKE 3a/Ja4M IOBBIIICHHOM
TPYJIHOCTH;

®  UCHOJb30BaTh pa3Hble KpaTKUE 3alMCH KAaK MOJENM TEKCTOB CIIOKHBIX 3anad s
IIOCTPOEHUS TOUCKOBOM CXEMBbI U pelleHus 3ajay;

e  paznIuyaTh MOJIETb TEKCTa M MOJAENb PELICHUs 3a7aul, KOHCTPYUPOBATh K OJHON MOJEH
pellIeHus HECIIOKHOM 3a7jaui pa3Hble MOJENIN TEKCTa 3aJauH;

e  3HATh ¥ MIPUMEHATH 00a crocoba Mmorcka penieHus 3a1a4 (0T TpedoBaHMs K YCIOBUIO U OT
yCIJIOBHUSI K TPEOOBAHUIO);

e  MOJEIMPOBATH PACCYXKIACHHUS MPH MMOUCKE PEIIEHUS 3a/1a4 C TOMOILBIO I'pad -CXeMBl;

e BBIICNATH dTAllbl PEIICHUs 3aJJa4H U COJepKaHNe KaXKA0ro HTana;

e  yMeTb BHIOMpaTh ONTHUMAIBHBIA METOJ pEeIIeHHs 3aJauyd U OCO3HaBaTh BHIOOP METOJa,
paccMaTpuBaTh pa3IM4YHbIE METOABI, HAXOIUTh Pa3HbIE PELIEHU 3a/1a4H, €CJIM BO3MOXHO;

e  aHaAJIM3UPOBATh 3aTPYAHEHUS MPU PEIICHUU 3a7a4;

e  BBHINOJHATH pa3jMuHbIe NPeoOPa30BaHUs I PEIIOKEHHON 3a/1a4k, KOHCTPYHPOBAaTh HOBbIE
3aJla4y U3 JaHHOM, B TOM UK cCje 0OpaTHBIE;

®  MHTEPIPETUPOBATh BBHIUMCIUTENbHBIE PE3yJbTaThl B 3ajlauye, MCCIEN0BaTh MOJYyYEHHOE
peleHue 3a1auy;

e  aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMHd B3aUMHOT'O PACHOJIOKEHHUS JIBYX OOBEKTOB U
U3MEHEHHUE UX XapaKTEPUCTUK IIPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BPEMsI, pAaCCTOSHUE) IIPU
pellleHuu 3ajay Ha JBM)KEHUE JABYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOIMOJIOMXKHBIX
HarnpaBJICHUSX;

®  UCCIIEZIOBAaTh BCEBO3MOXHBIE CHUTYallMd NPU DPEIIEHUH 33aJad Ha JIBUKEHHUE IO DEKe,
paccMaTpUBaTh pa3HbIE CHCTEMbI OTCUETA;

e  pemaTh pa3HOOOpa3HBIC 334aYU «HA YACTH,

e pemaTh U 0OOOCHOBBIBaTh CBOE PEILICHUE 3a/1a4 (BBIACIIATH MATEMAaTUYECKYIO OCHOBY) Ha
HAaXO0)KJIEHUE YaCTH YKCJIa U YHCIIa [10 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBbICIIa 1po0H;

® 0CO3HaBaTb U OOBICHATH HJIEHTUYHOCTb 3a/lad pPa3HBIX THUIIOB, CBS3BIBAIOLINX TpPHU
BEIMYUHBI (Ha paboTy, HA MOKYIKH, HAa JBUKEHHUE), BBLACIATh 3TH BEJIMYMHBI U OTHOIICHHUS
MEXIYy HUMH, NPUMEHSATh MX IpPU pPELICHUH 3ajad, KOHCTPYHUpPOBaTh COOCTBEHHBIE 3a/a4
yKa3aHHBIX THUIIOB;

®  BIAJIETh OCHOBHBIMU METOJaMHU PELICHMs 3a7a4 Ha CMECH, CIJIaBbl, KOHIIEH TPALINH;



e pewaTh 3aJaud Ha MPOLIEHTHI, B TOM YMCIIE, CIOKHBIE MPOLIEHTHl C OOOCHOBAHMEM,
HCIOJIBb3YsI pa3HbIE CIIOCOOBL;

e  pemaTh JOTMYECKHe 3a/1a4yd Pa3HbIMU CIOCOOAMH, B TOM YHUCJE, C IBYMs OJIOKaMHU U C
TpeMsl OJIOKaMH JaHHBIX C TTOMOIIIBIO TaOJIHIL;

e  pewaTh 3aJa4d 0 KOMOMHATOPUKE U TEOPUM BEPOSTHOCTEW HAa OCHOBE MCIIOJIb30BaHUS
M3YYEHHBIX METOZ0B U 00OCHOBBIBAThH PEILICHHUE;

e  pemniaTh HECIOXHBIE 33/1a4U 110 MAaTEMaTHYECKOM CTaTUCTHUKE;

e OBIAJETh OCHOBHBIMM METOJAaMU pELICHHUS] CIOKETHBIX 3aJay: apu(METHUYECKUH,
anredpandeckuii, mepedop BapruaHTOB, T€OMETPUUECKUN, TpadUueCcKuii, TPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3YUCHHBIMU CUTYaIUX.

B noBcenHeBHOM KU3HU U MIPU U3YUCHHUH JIPYTUX MPEIMETOB:

e  BBUICNATH IPU PEIICHUU 3a]a4 XapaKTepUCTHKU paccMaTpUBaeMoW B 3ajJauye CUTyalluH,
OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPHIX a0CTParupoBalNCh), KOHCTPYUPOBATh HOBBIE CUTYAllUU
C YYETOM 3THX XapPAKTEPUCTHUK, B YACTHOCTH, IIPH PEIIEHUHU 3a/1a4 Ha KOHLIEHTPALlUH, YYUTHIBATD
IJIOTHOCTH BEUIECTBA;

e peulaTh U KOHCTPYMPOBAaTh 3aJaull HAa OCHOBE PACCMOTPEHMS peajbHbIX CUTYallUH, B
KOTOPBIX HE TpeOyeTCs TOUHBIM BHIYMCIUTENBHBINA PE3yNIbTaT;

e  peliaTh 33/1a4u Ha JBHYKEHHE 10 pEKe, paccMaTpUBasi pa3Hble CUCTEMBI OTCUETA.
CTaTuCTHKA M TEOPHUS BePOSITHOCTE

e OnepupoBaTh MOHATUSAMHU: CTOJOYATHIE U KPYrOBbIE OUATPaMMbl, TaOIUIBl JTaHHBIX,
cpennee apudmMeTndyeckoe, MeAraHa, HauO oNbIllee U HauMEHbIIIee 3HAUeHUs BHIOOPKH, pazMax
BBIOOPKH, JUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHE, ClTydaifHas H3MEHUHUBOCTH;

e  u3BJIEKaTh MH(OPMALUIO, IPEACTABICHHYIO B Ta0IMIIAaX, HAa AUarpammax, rpadukax;

®  COCTaBIATH TaOJHIIBI, CTPOUTH AHATPAMMBI M TPaHUKU HA OCHOBE JaHHBIX;

e  ONEepUpPOBATH MOHATUAMU: (PaKTOpHAI YKCTA, IEPECTAHOBKH U COYETaHUS, TPEYTrOJIbHUK
ITackans;

®  TPUMEHSTH MPABUIIO MPOU3BEACHHUS NP PEIICHNH KOMOMHATOPHBIX 3a]1aY;

e  ONepUpoOBaTh TMOHATUSIMH: CIy4allHBIM ONBIT, CIy4yalHbId BBIOOp, HCHBITAHHUE,
JJIEeMEHTapHOE CcllydyailHOe COoObITHE (MCXOM), KJIACCHUYECKOE OIpeAeIeHUe BEpPOSTHOCTU
CIly4aifHOTO COOBITHS, ONIEPALUU HaJ CIyYailHBIMU COOBITUSAMU;

®  TIPEICTAaBIATh HH(OPMAIIHUIO C TOMOIIBIO KPYToB Diinepa;

e pemiaTh 3a/1aud Ha BBIYUCICHHE BEPOSITHOCTU C IMOJCUYETOM KOJIMYECTBA BAapHAHTOB C
MTOMOIIbI0 KOMOMHATOPHUKHU.

B noBcenHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB:

®  W3BJIEKATh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATh MH(GOPMAIUIO, MPEACTABICHHYIO B
TabJIMIax, HAa AuarpamMmax, rpadukax, OTpakaroulyl0 CBOMCTBA M XapaKTEPUCTHUKU peaTbHBIX
MPOLIECCOB U SIBJICHU;

®  OmpeAensiTh CTATUCTHUYECKHE XapaKTePHUCTUKH BBHIOOPOK MO TabiuiaMm, AuarpaMMam,
rpadukam, BBIMOJIHATh CPAaBHEHHE B 3aBUCUMOCTH OT II€JIM PEIIeHUs 3a4a4u;

®  OLICHUBATh BEPOSITHOCTH peasbHbIX COOBITUN U SBICHUM.

5. Conepxxanue y4eOHOIo nmpeameTa

7 k1acc
MaremaTuueckuii si3bik. MaTemaTruueckast Mojesib (13 yacoB)

UucnoBeie u anreOpamveckue BbIpakeHus. llepemennas. Jlomyctumoe 3HaueHue
nepeMenHoil. Hegonmyctumoe 3HaueHue mniepeMeHHoi. IlepBble mipencTaBiieHHs O
MaTeMaTUYeCKOM S3bIKE€ M O MaTeMaTHYeCKOW MojenH. JIMHelHble ypaBHEHHs C OAHOU
nepeMeHHou. JInHelHble ypaBHEHUS KaK MAaTEeMaTUYECKHE MOJENIH PealbHbIX CUTyallUi.
KoopaunatHas npsiMasi, BUIbl IPOMEKYTKOBHA HEM.



Jluneiinas pynkuus (9 yacon)

KoopauHatHas minoCKOCTb. AJITOPUTM  OTBICKAHMS KOOPAWMHAT TOYKHU. AJTOpUTM
nocTpoeHus Touku M (a; D) B mpsiMOyToNibHO# cucTeMe KOOPIUHAT.

JluHeliHOe ypaBHEHHE C JABYMs NepeMeHHbIMH. Pemienue ypaBHenus ax + by + ¢ = 0.
I'paduk ypaBHeHHS. AITOPUTM MOCTpOeHUs rpaduka ypaBHeHus ax + by + ¢ = 0.
Jluneitnass gynknus. HezaBucumas mepemeHHas (apryMeHT). 3aBHUCHMMAasi TIEpEeMEHHas.
I'paduk nmunueitHoi Gpynkuuu. Hanbomnbiiee n HanMeHbIlIee 3HaYEHUS TMHEHHON (yHKITHH
Ha 33J]aHHOM IIpoMeXyTKe. Bo3pacTanue u yObIBaHHE THHEHHON (QYHKITHH.

JInneiinast Gpynkuus y = KX u ee rpaduk.

Bsaumnoe pacnonokenue rpauKkoB JTUHEHHBIX (YHKITHI.

Cucrembl IBYX JUHEHHBIX YPaBHEHMIl ¢ IBYMs epeMeHHbIMH (8 yacoB)

Cucrema ypaBHeHuil. Pemenue cuctemsl ypaBHeHHH. ['paduueckuil MeTos pelieHus] CHCTEMbI
ypaBHeHHI. MeTo mo/icTaHOBKU. MeToa aaredpandeckoro CloKeHus.

Cucrembl JByX JIMHEHHBIX ypaBHEHUH C JBYMs IEpEMEHHBIMH KaK MaTE€MaTH4YE€CKHE MOJENU
peaJIbHBIX CUTYyaluu (TEKCTOBBIE 3aaun).

CreneHb ¢ HATYPAJbHBIM NOKA3aTeJ/ieM H ee cBOicTBA (8 YyacoB)

Crenenb. OcHoBanue creneHu. Ilokasarens crenenu. CBOMCTBA CTENEHU C HATypajabHBIM
IIOKa3aTesIeM. YMHOKEHHUE U JICIICHUE CTEIIEHEN ¢ OAMHAKOBBIMU ITOKa3aTeasiMu. CTerneHb
C HYJIEBBIM IOKa3aTEJIEM.

OanowieHbl. ApupMeTHYECKHE ONIEPAIHN HAJl OJHOUYJIeHAMHU (7 4acoB)

Opnnounen. Koaddunuent omunousnena. CraHmapTHbii Bunx oxHousieHa. [lomoOHbIE
ofHOWIeHbI. CIIO)KEHHE OJJHOWICHOB. Y MHOXEHUE OAHOYJICHOB. Bo3BeneHne oqHouIeHa
B HATypAJIbHYIOCTENEHb. J(eJleHne OHOWIEHA Ha OHOYJIEH.

MHoroujieHbl. ApudpmMeTnueckne onepanuu Haa mHorowienamu (13 gac)

Muorounen. Unensl MHOrOwieHa. J[Byunen. Tpexunen. [IpuBenenue mogo0HBIX YJIEHOB
MHorowieHa. CTaHAapTHBIN BU MHOTOYJICHA.

CnoxeHue M BBIYUTAHME MHOTOUYJICHOB. Y MHOXXEHHE MHOIOWIEHAa Ha OJHOYJIEH. YMHOXKEHUE
MHOT'O4YJIEHa HA MHOT' OUJIEH.

KBaznpat cymMMbl 1 KBajpaT pa3HOCTH. PazHocTh kBajgpatoB. PasHocTe KyOOB M cymma
KyOoB./leneHne MHOro4JIeHa Ha OJTHOUJICH

Pa3zjioskeHne MHOTOYJIEHOB Ha MHOkATe M (15 yacoB)

Brinecenune oOmero wmHoxutens 3a ckoOku. Croco0 rpynnupoBku. Paznmoskenue
MHOT'04YJIEHa HAMHOXHTEIH C IIOMOILBIO (POPMYJI COKpAIIEHHOI0 YMHOXEHHS, KOMONHALUN
pa3IMYHBIXIpUEMOB. MeTo/| BbIJI€JIEHUS TOJIHOTO KBaApara.

[Tonstue anredpandeckoi ApoodHU.

Coxkpamenue anredpandeckoi 1podu. ToxaectBo. ToxAECTBEHHO paBHBIE BBHIPAKECHHUS.
ToxnecTBeHHbIe TPEOOPa3OBAHMUSL.

DyHKIHUSA p = x2 (19 gacos)

®yukuus y = x?, ee cBoicTBa U rpapuk. PyHKIMA y = —x%, €€ CBOWCTBA U
rpaduk.I'paduueckoe penieHre ypaBHEHUH.

Kycounas ¢ynknus. UYrenne rpaduka ¢yHknun. OOnacte ompeneneHust (QyHKIHU.
[lepBoe mpencTaBieHre O HEMpepbIBHBIX (YHKIUsAX. Touka pa3peiBa. PasbsicHeHue
CMBICJIA 3aMUCH

vy =f(X). DyHKIMOHAIBHAS CHMBOJIUKA.

Oo6o6mariiee noproperue (10 yacos)



8 kiace

AJredpandeckue apoou

OcHoBHbIe noHATUSA. ClI0)KEHHE U BBIYMTaHHUE aJlre0panyeckux Apooel. YMHOKEHUE U JIeJIeHHe
anreOpandeckux apodeii. Bospenenue cremennp anreOpamueckoil apodu. I[IpeobGpasosanue
paloHaIbHbIX BbIpaxkeHul [lepBbie peacTaBieHus O pelleHnH PallMOHAJIbHBIX YPaBHEHUH.
CreneHb ¢ OTPULIATENBHBIM  LIENIBIM 10KA3aTENIEM.

CBojicTBa KBaJIPaTHOI0 KOPHS

Panmonansuble uyucna. IloHsiTue KBaApaTHOrO KOPHS M3 HEOTPHUATENLHOIO YHCIA.
WppannoHansHbie yncia. MHOXKECTBO 1€l CTBUTENBHBIX Yicell. CBOMCTBA YHCIOBBIX HEPABEHCTB.
Jluneiinple HepaBeHcTBa. CBoiicTBa KBaApaTHBIX KopHeH. I[IpeoOpasoBaHue BBIpaKeHUH,
COZIEpXKAIIUX ONEPALHIO U3BJICUECHUS

KBaJpaTHOT O KOPHsI. AJTOPUTM U3BJIEUEHUS KBAAPAaTHOrO KOpHA. Monynb el CTBUTEIBHOTO
qycha.

Keanparuuynasa ¢pynkuus. @yukousa y [ I(X

Oynxmusa Y [ kx?, ee coiictsa n rpaduk. dynxims y [1 X , ee cBoiicTBa u rpaduk. Kax
nocTpouTh rpaduk Gynkimu y = f(x +l) + m, ecim uzBecren rpaduk pynaknuu y = f(x). Oynkuuns
y! ax?] bxI c,ee coiictBa urpaduk. I'paduueckoe pereHne KBaapaTHBIX ypaBHEHHIA.
JpoOHo-nuHeiHas pyHKLKs, ee CBOWCTBA U IpauK.

KBagpaTHble ypaBHeHus

OcHoBHbI€ NTOHATHSA. DOpMyia KOpHEN KBaJapaTHBIX ypaBHeHUH. Teopema Buera. Paznoxenue
KBaJPaTHOI' O TPEXWICHA HA MHOXKUTEIN. PaliioHaIbHbIE ypaBHEHHS KAK MATEMATHYECKUE
MOJIENIN PEAIBHBIX CUTYaLlHM.

HepaBencTBa

KBanpaTtubie HepaBeHCTBA. Jloka3zaTenbcTBO HEpaBEeHCTB. [IpubInKeHHbIE 3HAYCHUS
JEHCTBUTENBHBIX ynces. CTaHJapTHBIN BUJT YUCTIA.

AjredOpanveckue ypaBHeHUs!

MHoro41eHbl OT OAHOM TEPEMEHHOM. Y paBHEHUS BBICIINX CTeNeHEeW. PallnoHanbHbIe ypaBHEHMS.
VYpaBHenus: ¢ moxyssiMu. Mppannonansabie ypaBHeHUs. KonTponbpHas padora Ne 8. 3amaum ¢
rapaMeTpaMH.

I'maBa 7. Jy1eMeHTBI TEOPHH AEJTUMOCTH

Jemumocts yucen. [IpocTsie u cocraBHbie yncia. Jlenenue ¢ ocratkom. Hanbonpmmii 001t
JEeIUTEIb Y HauMeHblIee oouiee kpaTHoe. OCHOBHAs TEOpEMa apU(PMETHKH.

HTorosoe nosropenue

9 knace

1. PannoHa/ibHbIe HEPABEHCTBA H MX CHCTEMbI

- Jlunelinble U KBaJpaTHbIE HEPABEHCTBA (MIOBTOpEHNUE). PanioHanbHOE HEpaBEHCTBO.
- Merton uHTEpBAJIOB.

- MHoecTBa 1 onepaluy HajJ HUMHU.

- Cucrema HepaBeHCTB. PellieHnE cucTeMbl HEPAaBEHCTB.

2. Cucrembl ypaBHeHHii
- PauuonanpHoe ypaBHeHHE C JByMs INepeMeHHbIMHU. Pemienue ypaBHeHus p(x; y) = 0.
PaBHOCUIIbHBIE ypaBHEHUS C ABYMsI NepeMEeHHbIMH. DopMmylia pacCTOSHHUS MEXKIY IBYMS
TOYKAMU KOOPAMHATHOW muockoctu. I'paduk ypaBHenus (x — a)’> + (v — b)2 = r?. Cucrema
YpaBHEHUN C JIByMs NepeMeHHbIMU. Pernenne cucreMbl ypaBHeHU. HepaBeHCTBa U CUCTEMBI
HEPABEHCTB C ABYMS I€PEMEHHBIMH.
- MerToabl pelleHns CucTeM ypaBHEHUH (METO/I OICTAHOBKH, aJreOpanuecKoro CI0KeHHs,
BBEJICHUS HOBBIX ITE€PEMEHHBIX). PABHOCHIIBHOCTD CUCTEM YPaBHEHMIH.
- Cucrembl ypaBHEHHI KaK MaTEMAaTUYECKHE MOJIEIN PEabHbIX CUTYyaIlNH.
3. YuciaoBble PyHKIHH
- @®ynkuusa. HeszaBucumas nepeMmeHHas. 3aBucuMas nepeMmeHHas. OOiacTb onpeneneHus



¢ynknuu. EcrectBenHas oonacth onpenenenus yHkiuu. O6gacTh 3HaYCHUH QYHKIIHH.

- Cnoco0sl 3a1anus (yHKIUY (AaHATUTUYECKUH, rpaguuecKkuil, TaOJIUYHBIN, CIIOBECHBIN).

- CaoiictBa (yHKIHI (MOHOTOHHOCTH, OI'PaHHYEHHOCTH, BBITYKJIOCTh, HAaUOOINbIICE H
HanuMeHbIIIEE 3HAYEHHUS, HEMPEPBIBHOCTE). Mccnenosanue pynkunit: y = C, y = kx +m, y = kx?,

y=W\y=ax?+bx +c.

4.

- YerHble ¥ HeUeTHbIE QYHKIUU. AITOPUTM UCCIIEAO0BAHNSA (DYHKIIUU HA YETHOCTb.

- I'paduku 4eTHOI U HeUETHON QYHKITHIA.

- Crenennas (yHKIMS ¢ HATYpaJIbHBIM IOKa3aTeneM, ee cBoicTBa U rpaguk. CreneHHas
(GYHKIMS ¢ OTpULIATENIbHBIM LIENBIM MTOKa3aTeleM, €€ CBOWCTBA U rpaduk.

IIporpeccuu

- Yucnosas nocienoBareabHOCTh. CrocoObI 3aaHUS YMCIOBBIX IOCIIENOBATEIbLHOCTEN
(aHaMUTHUYECKUH, CIIOBECHBIN, peKYpPpPEHTHBIN). CBOMCTBA YMCIOBBIX MOCIE0BATEILHOCTEN.

- Apudmernyeckas nporpeccus. Dopmyna n-ro unena. Popmysa CyMMBbI YICHOB KOHEUHON
apudmMernueckoit mporpeccuu. XapakTepuCcTUYECKOe CBOHCTBO.

- TI'eomerpuueckas nporpeccus. @opmyna n-ro wieHa. PopMmysa cyMMbl WICHOB KOHEYHOM
reoMeTpuyeckoil mporpeccuu. XapakTepucTuiyeckoe cBoicTBo. IIporpeccun u OaHKOBCKHE
pacyersl.

5. DJjeMeHTbl KOMOMHATOPHKH, CTATHCTHKH U TEOPHHU BepOSTHOCTEI

- KombOunaropusle 3amaun. IlpaBunmo ymHoxkenus. Dakropuan. IlepectaHOBKH.
I'pynnuposka nHdopmaryuu. O0umii psa 1aHHbIX. KpaTHOCTE BapuaHThl U3MEPEHHUS.

- TabGmuuynoe mpencrtasienne uHpopmauuu. Yacrora BapuaHThl. ['paduueckoe
IIPEJICTABIICHHUE

- uHpopmanuu. Ilomuron pacnpeseneHuss JaHHbIX. [mcrorpamma.  Ywuciossie
XapaKTEepUCTUKU JTaHHBIX U3MEpeHHUs (pa3max, MoJia, CpeIHEee 3HaUCHHUE).

- BepositHocts. CoObiTHe (cliydaiiHOe, TOCTOBEpPHOE, HeBo3MOxHoe). Kiaccuueckas
BEPOSATHOCTHAs cxeMa. [IpoTuBonosnoxkHele COOBITHSL.

- HecoBmectHbple coObITHS. BeposTHOCTP CyMMBI JBYX coOBITHH. BeposTHOCTH
MIPOTUBOMOJIO0KHOT0 cOObITHsI. CTaTuCcTHUEeCKas: yCTOWYMBOCTh. CTaTUCTHYECKAst BEPOSITHOCTb.

6. TemaTuueckoe mianupoBanue Ha 2021/2022 yyeOHblii roa

7 kiacc
Ne Ne Tema ypoka KoJi- Bo yacosn
YpPOKa | ypokas
Broay | pasaeiie
(Teme)
. MaremaTnyeckuii s3pik. MaTemaTuueckasi 13
MoOJ1eJIb
1-3 1-3 YucioBble U anreOpanyecKkue BEIPaK CHUS 4
4-5 4-5 Uro Takoe MaTEMaTUUYECKUI S3bIK 1
6-9 6-9 Uro Takoe MaTeMaTH4YECKask MOEIb 1
10 10 Koumponvnas paboma Ne 1 1
11- 11-12 | JIunHeiiHOe ypaBHEHHE C OJIHOM IepeMEHHOMN 2
12
13- 13-17 3aaun Ha COCTaBJIEHUE JTMHEWHBIX YpaBHEHHH C 2
17
OJTHOM MepeMEHHON
18 18 Koopaunatnas npsimast 1
19 19 Konmponvnas paoboma Ne 2 1
1. JIuneiinass pyHkuus 9



20- 1-2 KoopaunaTtHas miIocKocTh 2
21
22- 3-6 JluneliHoe ypaBHEHHE C ABYMS IE€PEMEHHBIMU U 2
25
ero rpagux
26- 7-11 Jluneitnas pyHkuus u ee rpadux 2
30
31- 12-13 | B3auMHoe pacrnosioxeHne rpadukoB JTHHEHHBIX 2
32
byHKIUH
33 14 Konmponsnas paboma Ne 3 1
I11. CucTeMsl ABYX JIMHEHHBIX yPABHEHUH € 8
ABYMSI IepeMEHHBIMH
34- 1-3 OCHOBHBIE TTOHSTHUS 1
36
37- 4-6 MeToz mocTaHOBKA 2
39
40- 7-9 MeTton anredpanvecKkoro CiIoKeHus 2
42
43- 10-13 | Cucrembl IBYX JIMHEHHBIX YPAaBHCHUM C ABYMS 2
46
MEPEMEHHBIMH KaK MAaTEMaTHICCKUE MOICITU
pEaNbHBIX CUTYaLI
47 14 Koumponvnasn paboma Ne 4 1
IV. Ctenenn ¢ HATYpPaJIbHBIM 8
noKa3areJjieM M ee CBOHCTBA
48- 1-2 UTo Takoe CTeNeHb ¢ HaTypaJbHbIM 1
49 MIOKa3aTesIeM
8 kirace
Ne Ne Tema KoanuecrBo yacos
ypoka
ypoka | ypoka
B rojy B
pasnene
(Teme)
I'naBa 1. Anre6pandeckue 1poou 13
1 1 OCHOBHBI€ MTOHSTHS. 1
2-3 2-3 CrnoxeHue W BbIUMTaHUE alredpandecKux 2
npobeil.
4-5 4-5 YMHOXECHHE U JIeJICHHE aJreOpandecKux 2
Jpobeii.
6 6 BosBenenue anreOpawdeckor apoOu B 1
CTEIICHb.
7-8 7-8 [Tpeobpa3oBanme palMOHAIIBHBIX 2
BBIPAXKEHUM.
9 9 Koumponvnas paboma Ne 1. 1
10-11 10-11 | [lepBble mnpencTaBiIeHUA 0 pelIeHUH 2

palMOHAJIBHBIX YpaBHEHUI




12-13 12-13 | CrenmeHp C  OTPUIATEIBHBIM  IIEIBIM 2
MIOKA3aTeNEM.
I'naBa 2. ®@ynkuust y [/ X. CeoiicTBa 23
KBaJpaTHOT0 KOPHS
14 1 ParnmonasnpHbIE YKCIIA. 1
15-16 2-3 [TonsiTre KBaJPaTHOTO KOpHS u3 2
HEOTPHIATEIILHOTO YHCIIA.
17-18 4-5 UppanuonansHbie yncha. 2
19-20 6-7 MHOX€eCTBO eI CTBUTENbHBIX YU CET. 2
21-22 8-9 CBOIICTBA YUCTTOBBIX HEPABEHCTB. 2
23-24 10-11 | JluneliHble HepaBEHCTBA 2
25 12 Konmponvnas paboma Ne 2. 1
26-27 13-14 | dynkuus Y [ X, ee cBoiicTBa 1 rpaduxk. 2
28-29 15-16 | CaoiicTBa KBagpaTHBIX KOPHEH. 2
30-31 17-18 | IIpeobOpa3oBanue BBIPa)KEHHIA, 2
COIEpXAIMX  OINEPAHI0  W3BIICUCHUS
KBaJ[PaTHOT O KOPHS.
32 19 ANroput™M = U3BIEYEHUS  KBaJPaTHOTO 1
KOPHSIL.
33-35 20-22 | Monyib neHCTBUTENHEHOTO YUCIIA. 3
36 23 Konmponvnas paboma Ne 3. 1
I'maBa 3. Ksaaparuunas ¢QyHKuuA. 17
®Oyuknusa Y [
X
37-38 1-2 | dynkmus Y [ kx?, ee coiicTBa U rpaduK.
39 3 IHonyrogoBasi KOHTpoO/IbLHAsA padoTa 1
40-41 4-5 Oynkuus Yy [, ee cBolicTBa U TpaduK. 2
X
42-44 6-8 | Kak mocrpouts rpaduk pynkuuu y = f(x + 3
[) + m, eciut u3BecteH rpaduk GyHKIUU Y =
f(x)
45-46 9-10 | dynkmmay ! ax?! bx[ c,ee cBoiicTBa 1 2
rpauk.
47-48 11-12 | I'paduueckoe  pemieHue KBaJPAaTHBIX 2
YpaBHEHUM.
49 13 Konmponvnas paboma Ne 4. 1
50-51 14-15 | HdpoGHo-nmuHeliHas (yHKIMS, €€ CBOMCTBa 2
U rpaduk.
52 16 Kak nmoctpouTs rpaduk pyrkmun y = [f(X)|. 1
53 17 Kaxk nmoctpouts rpaduk Gpyukimu y = f([X]). 1
I'naBa 4. KBaapaTHble ypaBHeHUsA 13
54 1 OCHOBHBI€ MTOHSTHS. 1
55-57 2-4 dopmyna KOpHEH KBaJIpaTHBIX YpaBHEHUH. 3
58 5 Konmponvnas paboma Ne 5. 1
59 6 Teopema Buera. 1
60-61 7-8 PaznoxxeHue xkBampaTHOrO TpexdsieHa Ha 2

MHOXHUTCIIN.




62-65 9-12 | PanmonanpHbIe yYpaBHEHHS KaK 4
MaTeMaTU4YECKUe MOJENd  peabHbBIX
CUTYaIUH.
66 13 Koumponvnas paboma Ne 6. 1
I'naBa 5. HepaBeHcTBa 7
67-68 1-2 KBanpatHbie HepaBeHCTBA. 2
69-70 3-4 JlokazaTenbCcTBO HEPABEHCTB. 2
71 5 [TpubnuxenHbIe 3HAYEHUs 1
JEHCTBUTEILHBIX YHUCETL.
12 6 CranaapTHBIA BUJ YUCIA. 1
73 7 Koumponvnas paboma Ne 7. 1
I'maBa 6. Anredpanyeckue ypaBHeHHsI 16
74-75 1-2 MHoro4eHbl OT OJHOM IepeMEHHOM. 2
76-78 3-5 VYpaBHEHUS BBICIIUX CTETICHEH. 3
79-80 6-7 PaumonanbHbie ypaBHEHUS. 2
81-82 8-9 VYpaBHEHHS ¢ MOAYIISIMHU. 2
83-84 10-11 | UppanuoHanbHble ypaBHEHUS. 2
85 12 Konmponvnas paboma Ne 8. — 1
86-89 13-16 | 3agauu c napameTpamu. 4
I'naBa 7. D1eMeHTBI TEOPHUH 1eJIUMOCTH 7
90-91 1-2 JlemimocTh Ynce. B 2
92 3 [TpocThie 1 cocTaBHBIC YHCIIA. 1
93 4 Jlenenue ¢ octaTKOM. 1
94 5 HanbGonpmmii  oOmmit  genwrTens U 1
HauMeHbIIIee 00111ee KpaTHOE.
95 6 OcHoBHas Teopema apu(pMeTHKH. 1
96 7 Koumponvnas paboma Ne 9 1
102 1-6 HNTorosoe noBropenue 6
9 kJaacc
Neypo | Neypoka B Tema ypoka KoJu-Bouacos
KOB TeMe
I'maBa 1. HepaBeHcTBa ¢ 0JHOI IepeMeHHOI. 23
CucreMbl 1 COBOKYITHOCTH HEPABEHCTB
1-3 1-3 MeTton uHTEpBajIOB 3




4-6 4-6 PanmonansHbIC HEPaBeHCTBA 3
7 7 MHoxecTBa U olepauuu HaJl HUMU 1
8-10 8-10 CucreMbl HEPaBEHCTB 3
11 11 Beoonaa konmponvhaa paboma 1
12-13 | 12-13 COBOKYITHOCTH HEPaBEHCTB 2
14 14 Koumponvnas paboma Nel 1
15-17 | 15-17 HepasenctBa ¢ MopynsimMu 3
18-20 | 18-20 WppanunonanbHble HEPAaBEHCTBA 3
21 21 Koumponvnas paboma Ne2 1
22-23 | 22-23 3anauyu ¢ napaMeTpaMu 2
I'maBa 2. CucTteMbl ypaBHeHH i 20
24-26 | 1-3 YpaBHEeHUs ¢ ABYMS TIEPEMEHHBIMH 3
27 4 Koumponsnan paooma ¢ gpopmame 1
ors
28-29 | 5-6 HepaBeHcta ¢ qBymst mepeMeHHBIMH 2
OCHOBHBIE MTOHSTHS, CBSI3aHHBIE C
30 7 CHUCTEMaMH YpaBHCHHMI M HEpaBEHCTB ¢ | 1
JBYMsI TTIEPEMCHHBIMHU
31-34 | 8-11 MeTobl peleHrs CUCTEM ypaBHEHU I 4

[lepeuenb y4eOHO-METOANMYECKOTO COMPOBOXKICHHUS:

Mopakosuu, AnekcanapoBa, MunryctuHa: AnreOpa. 7 knacc. YueOHuk. B 2-x yacTiax. — M.:
Mmuemosuna, 2020

Anekcangpoa JILA. Anre6pa. 7 xmacc. CamoctosdrenbHble paboThl K yueOHuUKy A. T
Mopakosuua. — M.: Maemo3una, 2020

A. T'. Mopakosuu, H.Il. HukomnaeB. Anrebpa. 8 kmacc. B 2 wacrsax. Yacte 1: yueOHUK as
ydamuxcs o01eo0pa3oBaTeIbHbIX YUpeKIeHUH (MpoduIIbHbIN ypoBeHb) — M.: MHeMo3uHa, 2020
A.T. Mopakosuy, JI.W. 3BaBuu. Anre6pa. 8 kiacc. B 2 yactax. YacTp 2: 3aauyHUKIIS yUAITXCSI
001Ie00pa3oBaTEIbHBIX YUpEKIeHUH (MpouIIbHBINA ypoBeHB) — M.:Muemo3una, 2020
A.I''Mopnkouy, H.II.Hukonaes, II.B.CemenoB. Anreopa-9. Yacte 1. YueOHuk. — M.:
Mmuemo3suna, 2020

A.T'.Mopaxosuyd u 1ap. Anredpa-9. Yacts 2. 3agaunuk. — M.: Maemosuna, 2020

A.T. Mopakoud. Anreopa 7-9. KontposbHbie paboTsl, 2020

JI.A.Anekcanaposa. Anredpa-9. Camocrositenbabie padbotsl, 2020
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