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IlosicHuTEILHAS 3aIIMCKA

[Tporpamma o anredpe g 9 kinacca cpegueil 061eoOpa3zoBaTeNIbHOI MIKOJIBI COCTABJICHA Ha OCHOBE:

- Koncturyuu Poccuiickoit deneparuu (nmpuHATa BCeHAPOIHBIM rosiocoBanueM 12.12.1993 ¢ usmMeHeHusIMHU, 0JJ0OpPEHHBIMU B X0J1€ 00IIEPOCCUICKOTO
rosnocoBanus 01.07.2020);

- Konsennuu o npaBax pedenka (omoopena ['enepanbaoii Accam6ieeit OOH 20.11.1989, Becrynmiia B cuity miist CCCP 15.09.1990);

- ®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanmny;

- DezmepalbHOTO TOCYJAPCTBEHHOIO O00OPa30BaTENILHOTO CTaHAApTa OCHOBHOTO 0OOIIero oOpa3oBaHUs, YTBEPXKAECHHOTO MpHKa3oM MuUHHCTEpCTBA
obOpazoBanust U Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897 (manmee — DPI'OC ocHoBHOro ob6Omero ooOpazoBanmsi) (mist V-1X kmaccos
00pa30BaTeNbHBIX OPTAHU3AIIHA);

- [Ipuxa3za MunucrepctBa npocsenieHuss Poccun ot 20 mast 2020 roga Ne 254 "OG6 yrBepkaeHun ®denepanbHOro nepedHsi yueOHUKOB, JOMYIIEHHbBIX K
WCIOJIb30BAHUIO TIPU pPeaTn3allii UMEIONINX TOCYJapCTBEHHYIO aKKPEAUTALMI0 00pa3oBaTENbHBIX MPOTpaMM HAYaIbHOTO OOIEro, OCHOBHOTO OOIIETO,
cpeaHero odiero 06pa3oBaHus OpraHU3aUSIMHI, OCYIIECTBISIOMKUMU 00pa30BaTeNIbHYIO AeATeIbHOCTEY (B peaakiuu oT 13.03.2021 r.);

- Ilepeuns opraHu3zaiuii, OCYIIECTBISIOIIUX BBHIMYCK Y4eOHBIX MOCOOWM, KOTOpbIE AOIMYCKAIOTCS K HCHOJB30BAHUIO MPU peAU3alUH HMEIOIINX
rOCy/IapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTeNIbHBIX MPOTrpaMM HA4aabHOTO OOIIEr0, OCHOBHOTO OOIIEro, cpeAHero oluiero oOpa3oBaHUs, YTBEPKICHHOTO
npukazoM MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @eneparuu ot 09.06.2016 Ne 699;

- IIpukaza MunucrepcrBa npocseuienust Poccuiickoit ®enepanuu ot 22.03.2021 Ne 115 "O6 yrBepxkaenuu Ilopsiaka opranusanuu U OCyLIECTBICHUS
00pa3oBaTEeNbHON NIEATENFHOCTH MO OCHOBHBIM 00IIe00pa3oBaTeNbHBIM MpOrpaMMaM - 00pa30BaTeNbHBIM NPOTpaMMaM Ha4ajJbHOTO OOIIETr0, OCHOBHOTO
obiero u cpeaHero odiiero oopasosanus” (3apeructpupoan 20.04.2021 Ne 63180);

- degepasbHOrO mepeyHs Y4EOHUKOB, DPEKOMEHJIYEMbIX K MCIOJB30BAaHUIO NpU peajau3alMd HMMEIONIMX TOCYIapCTBEHHYIO aKKpEAUTALHIO
0o0pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO OOIIEro, OCHOBHOIO OOIIEro, cpeiHero oomiero oOpa3oBaHUs, YTBEP)KICHHOIO IpHKa3oM MMHUCTEpPCTBA
npocsenienns Poccutickoit @enepannn ot 28.12.2018 r. Ne 345;

- nmuceM Muno6praayku Poccun ot 12.05.2011 N 03-296 "OO6 opranuzanuy BHEYpOUHOM eSTENbHOCTH NPU BBEACHUH (eAepabHOTO roCcy1apCTBEHHOTO
cTa”naprta obmero oopazosanus”, ot 14.12.15 r. Ne 09-3564 «Metoauueckue pekoMeHaanuu «O BHEYPOUHOH JESATENIbHOCTH U pealu3alii JOMOJIHUTEIbHbBIX
obmeoOpazoBatenbHbIX nporpamm» 1 oT 18.08.2017 N 09-1672 "O nampaBneHrnn MeTOAMYECKHX PEKOMEHIAIMNA 10 YTOUHEHHIO MOHSTHUS M COEPIKAHHUS
BHEYPOUHOM J1€ATEIbHOCTH B paMKaX peau3alii OCHOBHBIX 00I1e00pa30BaTeIbHBIX IPOrpaMM, B TOM YHUCIIE€ B YaCTU IPOEKTHOM €ATEIbHOCTH

- [Tucema Munuctepcra odpazoBanusi U Hayku PD ot 01.09.2016 r. Ne 08-1803 o peanuzaruu nmpeameTHou o61acTi «OCHOBBI TyXOBHO-HPaBCTBEHHOM
KyJIBTYpBl HapoJ10B Poccuny;

- ITuckma MunuctepcrBa obpazoBanus u Hayku P®D ot 18.06.2015 NeHT-670/08 «Metoanueckne peKOMEHAAIMHA IO OPTaHHU3aIMH CaMOIOATOTOBKH
o0yJaroImuxcs Mpy OCYIECTBICHHUH 00pa30BaTENIbHON eI TEIbHOCTIY;

- Canurapsbix npasui 1 HopM (Canllun 2.4.3648-20) «caHUTapHO-3IUIEMHUOJIOTMYECKIE TPEOOBaHHS K OPraHU3aIlMi BOCIUTAHUS U O0yUeHHMsI, OT/IbIXa
U O3/I0pOBJIEHUS JeTell U Mosoaexku", yrBepxkAcHHbIX [locraHoBineHneMm ['7aBHOTO rocyaapcTBEHHOro caHMTapHOro Bpauda Poccuiickoin @enepanuu OT
28.09.2020 Ne 28 " (3apeructpuponan 18.12.2020 Ne 61573);
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- Canutapssix npaswi 1 HopM (Canllun 3.1/2.4.3598-20) "CanuTapHO-31THIEMHAOIOTHIECKHE TPEOOBAHUS K YCTPOHCTBY, COIEPKAHUIO U OPraHU3allUN
paboThel 00pa3oBaTENbHBIX OpPraHU3aLUNd U APYTUX OOBEKTOB COLMATbHONW MHPPACTPYKTYphI UL JAETe U MOJIOACKU B YCIOBHUSX PacHpOCTpaHEHHsS HOBOMU
kopoHaBupycHor nHpekuu (COVID-19)", yrBepxxaennsix [loctaHoBneHreM [ 1aBHOrO rocy1apCcTBEHHOTO CaHUTapHOTO Bpada Poccuiickori deneparuu ot
30.06.2020 Ne 16 (3apeructpuponan 29.03.2021 Ne 62900) (¢ usmenenusiMmu, BHeceHHbIMU [locTaHoBIEeHUEM [ J1aBHOTO TOCY/1apCTBEHHOT'O CAHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 24.03.2021 Ne 10);

- Canurapubix npaBui 1 HopM (CanlluH 1.2.3685-21) «'urnennueckre HOpMaTUBLI U TPEOOBAHUS K 00ECIICUCHNIO0 0€30MaCHOCTH | (M) OE3BPEIHOCTH
IUIsL 4eoBeKa (akTOpPOB Cpeibl OOMTaHUS», YTBEPKACHHBIX [locTanoBieHreM [ TaBHOTO TOCY1apCTBEHHOTO0 CaHHTAapHOTO Bpada Poccuiickoit denepaunu ot
28.01.2021 Ne2 (ctp 369-402);

- [lucema JlemaprameHTa rocyaapcTBEHHOM MOJIMTHKHU B cepe obiero oopaszoBanus MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
14.04.2016 Ne08-703 «O06 ucmnonap30BaHUH KapT B 00pa30BaTENbHOMN ESATEIbHOCTI;

- [Tucema JlemaprameHTa rocy1apcTBEHHOM MONUTUKH B cepe obiiero oopasoBanus MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot
14.04.2016 Ne08-709 «O cnuckax peKOMEHAYEMbIX POU3BEICHUI.

Pezuonanvnuix:

- Koncturyuun Pecny6nuku TreiBa (mpunsita 06.05.2001 r.);

- 3akona PecrryOnmku TriBa ot 21 uronst 2014r. Ne2562 BX-1 «O6 o6pazoBanuu B Peciyonuke TriBay;

- [loctanosnenus [IpaButensctBa Pecriybnuku TriBa ot 12 deBpans 2019 roga N 73 «O0 yrBepxkaennu KoHuenuuu 1yXOBHO-HPAaBCTBEHHOTO Pa3BUTHS
Y BOCNIUTAHUsA AeTe u mononexu Pecyonuku TriBa 10 2025 romay;

- I[Ipukaza MunucrepctBa oOpa3oBanus U Hayku Pecnyosnmku TeiBa oT 31.08.2022 r. Ne 8396 «O dopMupoBaHUM KaleHIApHOIO yueOHOro rpaduka
oOpa3oBaTenbHbIX opranu3anuii PecryOnuku TriBa, peain3yromux OCHOBHBIE 0011eo0pa3oBarenbHble mporpaMMbl B 2022-2023 yueGHOM Toay».

-[Ilucbma MunucrepctBa oOpa3oBanus U Hayku PecnyOnmku TeiBa «O0 yTBEp)KIEHMM METOIUYECKHX PEKOMEHAALUUN MO (OPMUPOBAHUIO YUEOHBIX
aHoB oOpa3oBarenbHbIX opranuzanuit PT Ha 2023-2024 yueOHbIi roay;

- YcraBa PecniyGnukaHckoil mkonbl-uHTEpHAT UcKyccTB uM.P.J{. Kennenouns;

- JlokaJIbHBIX HOPMATUBHBIX MIPABOBBIX AKTOB, PETYIUPYIOLINX 00pa30BaTEeNbHYIO 1€ATEIbHOCTb.

JlanHast mporpamMma OpHMEHTHUpPOBaHa Ha y4eOHO-METOAMYECKUH KOMILIEKT «Aurebpa. 9 xmacce» aBropoB A.I'. Mepsnska, B.b. Ilononckoro, M.C.
Sxupa. IIporpamma paccuntana Ha 3 yaca B Heaemnto, Bcero 102 gaca (34 Henmenu) U COOTBETCTBYET (heaepaqbHOMY TOCYAapCTBEHHOMY 00pa3oBaTENIbHOMY
CTaHJIapTy OCHOBHOTO 00111er0 00pa3oBaHUsI.

Nzyuenue anredpsl B 9-oM Kitacce OCHOBHOM IIKOJIBI 1a€T BO3MOXKHOCTh 00YYarOIIUMCS TOCTUYb CIEIYIOLINX PE3YJIbTaTOB PA3BUTHS:

B IUYHOCMHOM HANIPaBICHUU:

1) BocnuTaHME POCCHUCKOM TI'pa)kIaHCKOW WACHTUYHOCTU: MATPHOTH3MA, yBaxeHUs K OTedecTBy, OCO3HAHHs BKJIaJa OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIICHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYarOIIMXCS K CAMOPAa3BUTHIO U CaMOOOpPa30BaHHIO HAa OCHOBE MOTHBAIMH K
00Yy4EeHHIO U MTO3HAHUIO;



3) OCO3HaAHHBI BBIOOP M TOCTPOCHHE AalbHEHIICH WHIUBUAYAIBHOW TpPaeKTOpHH oOpa3oBaHHMs Ha 0a3e OPHEHTUPOBKH B MHpe Npodeccuil u
npoeCCHOHANBHBIX MPEANOYTCHUH ¢ y4ETOM YCTOHYMBBIX ITO3HABAaTEJIBHBIX MHTEPECOB, a TAaK)Ke HAa OCHOBE (OPMHPOBAHUS YBAaXKHUTEIHHOTO
OTHOIIEHUS K TPYly, pPa3BUTHE ONBITA YyU4aCTUs B COIIMAIIEHO 3HAYMMOM TPY/IE;

4) yMeHHe KOHTPOJIMPOBATH MPOLECC U Pe3yIbTaT YUeOHOI U MaTeMaTH4eCKOi JesITeIbHOCTH;

5) KPUTHYHOCTH MBIIUICHUS, MHUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTh TIPU PEUICHUH  MaTeMaTUYeCKUX 3a/1ad.

B MemanpedMemHOM HalpaBJICHUU!

1) ymeHHe caMOCTOSITEIBHO ONPENEISITh eI CBOST0 00yUeHUs], CTaBUTh M (POPMYIIMpOBaTh JJIs ce0si HOBBIC 3a/1a4uu
B yuébe:
*  Ppa3BMBAaTbhb MOTUBBI U HHTEPECHI CBOEH II03HABATEIBLHON JIESTEIbHOCTH;
* yMEHHUE COOTHOCHUTb CBOM ACUCTBUS C INIAHUPYEMBIMU PE3YJIbTATaMU, OCYLIECTBIATh KOHTPOJIb CBOEH JEATEIbHOCTH
B IIPOILECCE TOCTUKECHUS pe3yJIbTaTa:
*  ONpeAeNATh criocoObl IeHCTBUI B paMKax MpeJI0OKEHHbBIX YCIOBUN U TpeOOBaHUI;
*  KOPPEKTUPOBATH CBOM JIEMCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYallUEH;

2) yMEHHUE OIpEAeNATh MOHITHS, CO3AaBaTh OOOOIICHNs, YCTAaHABIMBATh AHAIOTUH, KIACCU(HUIMPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS W
KPUTEPHUH TSI KITacCU(DUKaAIUY;

3) yMeHHUE YCTaHaBIMBaTh MPHYUHHO-CICICTBCHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHHE, YMO3AKIIOYCHUE (MHIYKTUBHOE, JCAYKTHBHOE U IO
aHAJIOTUU) U J€J1aTh BBIBOJIBI;

4) pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIIOJIb30BaHUs HH()OPMAIIMOHHO -KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA;

5) mepBOHaUYANBHBIC MPEICTABICHUS 00 UACAX M O METO/aX MaTeMaTHKH Kak 00 YHHBEPCAIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MO ICITHPOBAHHUS
SIBJICHUU U TIPOLIECCOB;

6) yMeHHe BHJIETh MAaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlMH B IPYTUX TUCIHUILIMHAX, B OKPYXKAIOIIeH )KU3HH, YMCHUE HAXOIUTh B
pa3IMYHbIX MCTOYHUKAX HH(POpPMalMIO0, HEOOXOIMMYIO MAJs pELIeHUs MaTeMaTHYeCKUX NpoOiieM, M MpeACTaBIiATh €€ B MOHATHOW (opme,
MIPUHUMATh PEIIeHUE B YCIOBUIX HEMOIHON WM U30BITOYHOM, TOUHOUM WIJIM BEPOATHOCTHON MH(DOpMaLUu;

9) yMeHHe MOHMUMATh M KCIOJIb30BaTh MATEMATHYECKHE CPEICTBA HArNIAAHOCTH (rpaduku, TaOMHMIbI, CXeMbl W Jp.) s HWUIFOCTPAIUH,
MHTEPIPETANH, APTYMEHTALUH;

10) ymeHHe BBIABHUTATh THIIOTE3bI IPU PEIICHUH 337a4H, IOHUMATh HEOOXOAMMOCTh HX MPOBEPKH;

11) nmoHMMaHHWE CYIIHOCTH AITOPUTMUYCCKUX MPEANUCAHUI U YMEHHUE JEHCTBOBATH B COOTBETCTBUU C MPEIJIOKCHHBIM aJTOPUTMOM.

B npeomMemHoM HaNpaBICHUU:

BoinyckHUK HayunTces B 7-9 kiaccax (71 UCIOIb30BaHUS B MOBCEIHEBHOW JKU3HU M 00ECIICUCHHSI BO3MOYKHOCTH YCIIEIIIHOTO MPOAOJDKEHHST 00pa3oBaHUs
Ha 6a30BOM ypOBHE)

Onemenmul meopuu mHroscecme u MaAMeMamuyecKoll 102uKu



* OnepupoBarh Ha 6a30BOM ypOBHE MOHATHSIMHU: MHOXECTBO, JJIEMEHT MHOXECTBA, ITOJMHOKECTBO, IPHHAIKHOCTD;
* 3aJ]aBaThb MHOXECTBA [IEPEUNCICHUEM UX 3JIEMEHTOB;

* HaxOJUTh MepecevyeHune, 00beAMHEHUE, TOIMHOKECTBO B MPOCTEHIIINX CUTYAIUSAX;

* TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI TSI TOATBEPKIACHHS CBOUX BBICKA3bIBAHUU.

B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

* HCII0JIb30BaTh I'pauuecKoe MPeICTABICHUE MHOXKECTB AJIsl ONIMCAHUS PealbHbIX IIPOLIECCOB U SIBIECHUH, IPU PELICHUHU 33434 IPYTUX YY€OHbIX PEIMETOB.
Yucna

* palMOHAIBLHOE YHCIIO0, AapU(PMETHIECKUN KBAJPATHBII KOPEHB;

* OLICHUBATH 3HAYCHME KBAIPATHOIO KOPHS U3 IIOJIOKUTEIBHOIO LIEJIOr0 YUCIIA;

* Pacno3HaBaTh palMOHAIbHBIC U UPPALMOHAIBHBIC YHACIIA;

* CpaBHUBATbH YHCIIA.

B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos.

* OLICHUBATH PE3YJIbTaThl BEIUUCICHUN TP PEILICHUN IPAKTUYECKUX 3aa4;

* BBINOJIHATH CPAaBHEHUE YUCEII B PEANIBHBIX CUTYaLUsAX;

* COCTaBJISTh YMCIIOBBIC BHIPAXKEHUS IIPU PELICHUH MPAKTUUECKUX 3ajay ¥ 3a]a4 U3 APYruX y4eOHBIX NPEeIMETOB.

Tootcoecmeennvie npeodpazoeanus
* HCHOJb30BaTh (OPMYJIbI COKPAILIEHHOIO YMHOXEHHS (KBaJpaT CyMMbl, KBaJIpaT pa3HOCTH, Pa3HOCTb KBAAPATOB) JUISl YIPOILIEHUS BBIYMCIECHUN 3HAYEHUN
BBIPAKCHUI;
* BBINOJHITH HECIOXKHBIE TPE0Opa3oBaHus APOOHO-IMHEHHBIX BBIPAKEHHUM U BBIPAKECHHUH ¢ KBaIPATHBIMU KOPHSIMHU.
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
* TIOHMMATh CMBICII 3aIIUCH YHCJIAa B CTAHJAPTHOM BH/JIE;
* OmepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHJAPTHAsS 3aMUCh YHCIIa.

Ypasnuenusn u nepasencmea
* OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YPAaBHEHUS, PELICHHE YPaBHEHHUS,
* IIPOBEPSTH CHPABEIINBOCTD YUCIOBBIX PABEHCTB;
* pewaTh KBaJpaTHbIE YpaBHEHUS M0 popMysie KOpHEH KBapaTHOTO YpaBHEHUS;
B noseceonesnoti scusnu u npu uzyueHuu opyeux npeomMemos:
. COCTaBJISATh M peliaTh JUHEHHbIE YPaBHEHUS PU PEIICHUH 3a/1a4, BO3HUKAIOIUX B APYIHX y4eOHBIX MpeIMeTax.

Dyukyuu
» Haxonuth 3HaueHHE PYHKIIMHU 10 3aJJaHHOMY 3HAYCHHIO apTyMEHTa;



HaXO/UTh 3HAUEHHE apryMEeHTa I10 3aJaHHOMY 3HA4E€HUIO (YHKIIMU B HECTIOKHBIX CUTYaLUsX;

OIIPENIENIATh MOJI0KEHNE TOUKH 10 €€ KOOPANHATAM, KOOPAMHATHI TOUYKH I10 €€ MOJI0XKEHUI0 Ha KOOPAMHATHOMN IIIOCKOCTH;

1o rpaguKy HaxoJIuTb OOJACTh ONpENENCHHs, MHOXKECTBO 3HAYCHUH, HYIU (DYHKIUM, IMPOMEXKYTKH 3HAKOIIOCTOSHCTBA, NPOMEXYTKH BO3pACTaHUS U
yObIBaHMsA, HAOOJbINIEE ¥ HAMMEHBIIIEE 3HAaYeHUS (PYHKINH;

CTPOUTH Tpa(UK JTUHEHHON QYHKIINU;

MIPOBEPSATH, SIBJISICTCS JIM JaHHBIN rpaduk rpadukoM 3aqanHoi QyHKIMK (JIMHEHHOH, KBaIpaTUYHOM, 00paTHOW MPONOPLUOHATHHOCTH);

OTIpEeNIeNIATh MPUOIKEHHBIC 3HAUCHHS KOOPMHAT TOUKH NepeceueHus rpadukoB GyHKINH;

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

HCIOJIb30BaTh TpaduKU peanbHBIX IMPOLIECCOB U 3aBUCUMOCTEH Ui OINpeAesieHUs] UX CBOMCTB (HAauOOJIbIIME W HAMMEHbIIWE 3HAUY€HUs, MPOMEXYTKHU
BO3pacTaHUs U yObIBaHUS, 0OJIACTH MOJOKUTEIbHBIX U OTPUIATEIbHBIX 3HAYCHUHN U T.I1.);
UCIOJIb30BaTh CBOMCTBA TUHEHHON (DYHKIIUH U ee TpaduK MPHU PEIICHUU 33]a4 U3 IPYTHX y4eOHbBIX MPEAMETOB.

Texcmoevie 3a0auu
Pemiate HecokHbBIE CIO’KETHBIE 337]a4K PA3HBIX TUIIOB Ha BCE apuPMETHUECKUE JCHCTBUS,
CTPOUTH MOJICITb YCIIOBHS 3a7a49u (B BUIE TAOJIUIIBI, CXEMbI, PUCYHKA WJIM YPABHEHUS), B KOTOPOH JIaHBI 3HAYCHUS BYX U3 TPEX B3aHMMOCBS3aHHBIX BEJIMYHWH,
C IICJIbIO TTIOMCKA PEIICHUS 3a1a4H;
OCYILIECTBIATH CIIOCO0 MOKCKA PEHICHUS 3a/1a4H, B KOTOPOM PaCCy>KICHHE CTPOUTCS OT YCIOBHS K TPeOOBaHUIO WM OT TPEOOBAHUSI K YCIOBHUIO;
COCTABJISITh IUIAH PELICHUS 33]1a4H;
BBIJICJISITh 3TAIbl PEIICHUS 334U,
WHTEPIPETHPOBATH BHIYUCIUTEIbHBIC PE3YJIbTATHI B 33J1a4e, UCCIIEIOBATh MOTYyYEHHOE PEIIeHNE 3a/1a4u;
penaTh HECIOXKHBIC IOTUUECKHE 3a7]a4l METOJIOM PACCYKICHHI.

B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:

BBIJIBUT'aTh TUITIOTE3bI O BO3SMOXKHBIX MPEACIBbHBIX 3HAYCHUAX NCKOMBIX B 3a/1a4€ BCJIMYUH ()IeﬂaTI) HpI/IKI/II[Ky).
I/Icmopu;l mamemamukKu

OnuceiBaTh OTACJIbHBIC BIAAOIIHUECH PE3YJIbTAThI, MIOJYUCHHBIC B XOAC PA3BUTHA MATCMATUKHN KaK HAYKHU,

3HAThb NPUMEPHLI MATEMATUICCKUX OTKpLITI/Iﬁ H UX aBTOPOB, B CBA3U C OTE€YECTBEHHOU U BCGMHpHOﬁ HCTOpPICfI;

IMOHUMATDb POJIb MATEMATUKHU B pa3BUTUHU Poccun.

Memoowvr mamemamuxu
Bri6upats noaxoasmuii W3y4eHHbIN METOT TSI PEIICHUST N3yYEHHBIX TUIIOB MaTEMAaTUUECKHUX 3a/1a4;
[TpuBOUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHN B OKPYXKAIOIIEH JEeHCTBUTETLHOCTH U MIPOU3BEICHUSIX UCKYCCTBA.



BbINYCKHHUK MOJYYHT BO3MO:KHOCTh HAVYHTHLCH B 7-9 kJjaccax (s oOecrieueHHs] BO3SMOKHOCTH YCIICITHOTO MPOJOJDKEHHsT 00pa3oBaHus Ha 0a30BOM U
YTIIyOJICHHOM YPOBHSIX )

Dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOIUL 102UKU
* MHOXECTBO, XapaKTEPUCTHKU MHOXECTBA, JJIEMEHT MHOXECTBa, MyCTO€, KOHEYHOEe M OECKOHEYHOE MHOXKECTBO, IMOJMHOXKECTBO, MPUHAIICKHOCTD,
BKIIFOUEHHUE, PABEHCTBO MHOXKECTB;
* u300pakaTh MHOKECTBA U OTHOIIIEHUE MHOXECTB C MTOMOIIBIO KPyroB Diiyiepa;
* OMpeAeNsTh NPUHAICKHOCTD HIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U TIEPECEUCHUIO MHOXKECTB;
* 3aJaBaTh MHOXECTBO C IIOMOIIIbIO MEPEUUCICHUS JIEMEHTOB, CJIOBECHOTO OMUCAHUS;
* OIEpPUPOBAThH MOHATUSMU: BHICKA3bIBAaHHE, UCTUHHOCTH M JIO)KHOCTh BBICKA3bIBAHUS, OTPUIIAHKE BHICKA3bIBAaHH, OMepallui HAJl BRICKA3bIBAHUSIMHU: U, WIIH,
HE, YCIIOBHBIEC BHICKA3bIBAHUS (MMIUIUKALIH);
* CTPOWTH BBICKA3BIBAHUS, OTPUIIAHHS BHICKA3bIBAHU.
B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:
* CTPOWTH LEMOYKH YMO3AKIIOUCHHI Ha OCHOBE MCIIOIh30BAHUS IPABUII JIOTUKH;
* WCIOJBH30BaTh MHOXECTBA, OTICPAIlUU C MHOXXECTBAMH, UX rpauuecKoe MpeACTaBICHUE JIJIsl ONMCAHUS PEATBLHBIX MPOIIECCOB U SBJICHHIA.
Yucna
*  OmnepupoBaTh MOHATHUSIMHU: MHOKECTBO HaTypalbHBIX YHCEN, MHOXKECTBO IENbIX YHCET, MHOKECTBO PAllMOHAIBHBIX YHCEN, UPPALOHATIBHOE YHUCIIO,
KBaJIpaTHBIN KOPEHb, MHOXKECTBO JCHCTBUTEIBHBIX YHCET;
*  BBINOJHATH OKPYTJICHUE PAIIMOHATBHBIX YHCEN C 3aJJaHHOW TOUHOCTHIO;
*  CpaBHUBATH PAMOHAIBHBIC U UPPAITUOHAILHBIC YHCIIA;
*  MPEJACTaBIATH PAMOHAILHOE YUCIIO B BUC JECATUIHON TpoOH
B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:
* TPUMEHATH NPABHIIA IPUOIMKEHHBIX BEIYUCIICHUN TIPH PEIICHUH TPAKTHUYECKUX 3a/1a4 M PEIICHUH 33]1a49 JPYTUX YISOHBIX MMPEIMETOB;
* BBINOJHITH CPAaBHEHHUE PE3YJIbTATOB BBIYUCIICHUH TIPH PEIICHUH MPAKTHUYECKUX 3a/1a4, B TOM YHCJIC MPUOIHNKCHHBIX BBIYHCIICHUN;
* COCTaBJIATH U OIIEHUBATh YMCIIOBBIE BHIPAKEHUS MIPH PEIICHUN MPAKTHUECKUX 3a/1a4 ¥ 33/1a4 U3 APYTUX YIeOHBIX IPEIMETOB;
* 3aMUCHIBATh U OKPYTJISATH YHCIOBBIC 3HAYCHHSI PEATbHBIX BETUYHH C UCTIOJIH30BAHUEM PA3HBIX CUCTEM H3MEPEHHUSI.

Toorcoecmeennvie npeodpazoeanus
® packKiaablBaTb HA MHOXHUTCIINU KBa)IpaTHI:Iﬁ TPEXUJICH,
* BBINOJHATH IPeoOpa3oBaHus IPOOHO-pAIIMOHATIBHBIX BBIPAXKEHHUI: COKpallleHue Opobeil, mpuBeaeHne anredpandeckux Apodel K o0IlieMy 3HaMeHaTelNlo,
CIIO’)KEHHE, YMHOKEHHE, IeJICHHE alre0pandeckux Ipooeii, Bo3BeIeHHe anredpandeckoi ApoOH B HATYPATbHYIO U OTPUIIATEILHYIO CTEIICHb;
* BBINOJHATH IPEOOPA30BaHUSI BHIPAKEHUH, COAEpKAIINX KBAaJpaTHbIE KOPHH;
* BBLACIATH KBAJIPaT CYMMBI WJIM PA3HOCTH JBYW/IE€HA B BHIPAKEHUSAX, COJCPKALIUX KBApaTHbIE KOPHH;



* BBINOJHATH PEOOPA30BAHUSI BHIPAKEHUH, COAEPKAIINUX MOTYJIb.
B nosceonesnoti scuznu u npu usyueHuu opyux npeomemos:
* BBINOJHATH IPEOOPA30BAHUS aNreOpanyecKuX BhIPAKEHUHN MPU PELICHUH 33/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Ypasenenua

* OmnepupoBarh NOHATHIMHU: yPaBHEHNE, KOPEHb YPaBHEHHUsI, PABHOCUIIbHbBIC yPaBHEHHS, 00JIACTh ONPEACTICHUS yPaBHEHHUS;

¢ pcfmaTh KBaAPaTHBIC YPABHCHUSA U YPABHCHUA, CBOAUMBIC K KBAAPATHLIM C IIOMOIIBIO TOXKACCTBCHHBIX Hpe06pa3013aH1/1171;

* pewmartb IpOOHO-TMHEHHbIE YpaBHEHHUS;

* pewath NpocTeline UppaluoHalbHbIE YPaBHEHNUS;

* peuaTh ypaBHEHHsI CIIOCOOOM Pa3joKEHUsI Ha MHOXKUTEH U 3aMEHbI TIepEMEHHOI;

* peuiaTh HECJOXKHBIE KBaJIpaTHbIC YPaBHEHUS C TapaMeTPOM;

* pelaTh HECIIOKHBIE CUCTEMBI JINHEMHBIX YPABHEHMI C ITapaMeTpaMHu.

B nosceonesnou srcuznu u npu usyuenuu opy2ux npeomemos:

¢ COCTaBJIATh W pe€lIaTb KBAJAPAaTHBIC YPABHCHUSA, YPABHCHHA, K HUM CBOIAIIUCCIA, CUCTCMbI JIMHENHBIX ypaBHeHI/If/'I, IIpyu pCHICHUH 3aaa4d APYyrux yqe6me
MIPEAMETOB;

* BBINOJHATH OICHKY MPaBA0ONOI00US PE3yIbTaTOB, MOTYyYaEMbIX MPU PEIICHUH JTUHEHHBIX U KBaJIPAaTHBIX YpaBHEHUN U CUCTEM JMHEHHBIX YpaBHEHUU MpU
pelIeHnH 3aa4 JPYTUX Y4eOHbIX MPEeIMETOB;

* BBIOMpATh COOTBETCTBYIOIIME YPAaBHEHUS, WM UX CHUCTEMBI JJI COCTABJICHHUS MATeMaTUYECKOW MOJENU 3a/JaHHON pearbHOM CUTYaIlMH WM MPUKIIaTHOM
3a/1a4u;

* YMETh MHTEPHPETUPOBATH MOJYYEHHBIN IPU PEIICHUH YPAaBHEHHsI, UJIM CUCTEMBI pe3ybTaT B KOHTEKCTE 3aJJaHHON pEabHOM CUTYallMM WM MPUKIATHOU
3a/1a4H.

Dyukyuu
* OmnepupoBaTh NOHATHSAMU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, (QyHKIMS, rpaduk (yHKIUU, COCOOBI 3aaHusl (YHKIMH, apryMEHT U 3HAuYeHHE (PYHKIIUH,
00JacTh OMpe/eNIeHNs U MHOXKECTBO 3HAUEHUN (PYHKIMH, HYTU (QYHKITMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
* CTPOMTH Tpa(UKM KBAAPATUYHON (YHKIMI, 0OPATHON NPOIOPIHOHATEHOCTH, (DYHKIMHU BHAA: ¥ = /X |
* HccrneaoBarh QYHKIHUIO MO €€ TpaduKy;
* HaxOJWUTh MHOXXECTBO 3HAYEHUH, HYJU, TPOMEKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTH KBaJIpaTHYHON (QYHKIIHH;
B nosceomnesnotl scusnu u npu uzyueruu Opyeux npeomemos:
*  WUTFOCTPHPOBATH C MOMOIIBIO TpaduKa peabHyI0 3aBUCUMOCTD HJIH TPOIECC TI0 UX XapaKTEPUCTHKAM;
* HCIIOJIb30BaTh CBOMCTBA U IpaduK KBAAPATUUYHON (QYHKIIUH MPU PEIICHUH 33/1a4 U3 IPYTUX YIEOHBIX TPEIMETOB.



Hcmopuﬂ mamemamukKu
® XapaKTepI/ISOBaTI) BKJIaJ] BBIAJAOMIUXCA MAaTEMATUKOB B Pa3BUTUC MaTEMATUKHU U MHBIX HAYUYHBIX O6J'IaCTCI\/'I;
¢ IIOHHMMATb pPOJIb MATCMATHKH B Pa3BUTUHU Poccun.

Memoovt mamemamuxu
® I/ICHOHBSYSI HU3YYCHHBIC MCTOJbI, IIPOBOJAUTL AOKA3aTCIILCTBO, BBIIIOJIHATH OIIPOBCPIKCHUC,
* BBI6I/IpaTL HU3YUCHHBIC MCTOJbI U UX KOM6I/IHaI_II/II/I AJId pCHICHUA MAaTCMAaTUUCCKHUX 3a1a4;
* HCMOJb30BaTh MaTeMaTUYECKHE 3HAHUS JIJIsl ONMCAaHUS 3aKOHOMEPHOCTEH B OKpY>KaloIlel AeCTBUTEILHOCTH U MPOU3BECHHUIX HCKYCCTBA,
* MPUMEHATH IPOCTEHIlINe IPOrpaMMHBIE CPEJICTBA U SJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IPU PEIICHUH MaTEMaTHYECKUX 3a]1a4.
IInanupyemMble pe3yibTaThbl OCBOEHHS Y4eOHOH MPOrpaMmbl o MpeaMeTy «Auredpa-9»

HepaBeHcTBa
BbInyCKHUK HAY4YUTCH:

IIOHMMATb U IIPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YACIOBBIX HEPABEHCTB;

pelaTh JMHEMHbIE HEPAaBEHCTBA C OAHON IEPEMEHHOM U UX CHCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C OIOPOI Ha rpaduueckre nNpeacTaBICHUS;

[IPUMEHSATD allrapaT HEPABEHCTB Ui PELICHUSA 3a/1a4 U3 Pa3Iu4yHbIX Pa3eiioB Kypca.

BpInyCKHUK MOJYYHT BO3MOKHOCTD HAYYUThCH!

pa3sHOOOpa3HbIM MpHUEMaM JI0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH ammapaT HEpaBeHCTB JUIs PELICHMs Pa3HOOOpa3HBIX MAaTEeMaTHYECKHUX
3a/1a4 ¥ 3a]1a4 U3 CMEXHBIX [IPEAMETOB, IPAKTUKH;

OPUMEHSATH rpaduuecKre NpeaCcTaBIeHus sl UCCIIE0BaHUS HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEpKaIluX OYKBEHHbIE KO PUIIUEHTHI.

DYHKIUMHA

BbInyCKHUK HAYYHMTCS:

MOHMMATb U UCMOJIb30BaTh (PYHKIIMOHAIbHbIE MIOHATHUS, SI3bIK (TEPMHUHBI, CUMBOJINYECKHE 0003HAYCHMUS);

CTPOUTH TpaUKH 3JIEMEHTAPHBIX (PYHKIIMI, NCCIe10BaTh CBOMCTBA YMCIOBBIX (DYHKIMI Ha OCHOBE U3yYEHHSI ITOBEJIEHUS UX rPpauKOB;

NOHMMATh (PYHKIUIO KaK BaXKHEUIITYI0O MaTEMaTHUYECKYIO MOJIEJIb JUIsl OITMCAHMSI TPOLIECCOB U SIBJIEHUN OKPY)KAOILIEr0 MUPa, TPUMEHSITh
(GYHKIMOHATIBHBIN SI3BIK JJ1s1 ONMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEXIY PU3NUECKUMHU BeTMUNHAMY;

MOHMMATh U UCTOJIb30BaTh SI3bIK MOCIEI0BATENIbHOCTEN (TEPMUHBI, CHMBOJINYECKHE 0003HAUEHN )

OPUMEHSATH (HOPMYJIBI, CBSI3aHHBIE C apU(YMETHUECKON U TeOMETPUYECKON MPOTPECCHsIMH, U arnapat, cOpMUPOBAHHBIIN NPH U3YUYEHUH IPYTUX
pa3aesoB Kypca, K peEHUIO 3aa4, B TOM YHCJIE C KOHTEKCTOM U3 peajbHON XKU3HU.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH!

MIPOBOJIUTH UCCIIEIOBAHUS, CBA3aHHBIE C U3yYEHHUEM CBOMCTB (DYHKIIHIA, B TOM UHUCIIE C HCIOIB30BAHUEM KOMITBIOTEPA; HA OCHOBE rpa)uKoB
M3YYEHHBIX (PYHKUUN CTPOUTH OoJiee ClIoKHbIE TpapuKy (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMUY» TOUKaMH U T.I1.);

UCIIOJIb30BaTh (PYHKIIMOHAIbHbIE TPEICTABICHHUS U CBOMCTBA (DYHKIUI pelIeH!s] MaTeMaTHYEeCKUX 3a/1a4 U3 pa3InYHbIX Pa3/ielioB Kypca;



MPEACTABIIATEH PE3YJIbTATHI ONPOCa B BUJIE TAOJIHUIIBI, IHATPAMMBI;

pemaTb KOMOMHUPOBAHHBIE 3a/1a41 C IPUMEHEHUEM (POpMyIT N-TO WiIeHa U CyMMBI NIEPBBIX N WICHOB apU(PMETUIECKON 1 T€OMETPHUECKON
IIPOrpeCcCUi, MPUMEHSS IIPHA STOM annapar ypaBHEHUN U HEPABEHCTB;

MOHUMATh APH(PMETUUECKYIO U TEOMETPHUUECKYIO MPOTPECCHH KaK (PYHKIIMHM HATYPaJIbHOTO apryMEHTa; CBSA3bIBATh apu()METHUECKYIO TPOrPECCHIO C
JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C SKCIIOHEHIIUAJIbHBIM POCTOM.

DJIeMeHThI IPHKJIATHOI MATEMATHKH

BbInyCKHUK HAY4YUTCSH:

UCIIOJIb30BATh B XOIC PEIICHUS 33/1a4 AJIEMEHTAPHBIC TIPECTABICHUS, CBA3aHHbBIE C MPUOIMKEHHBIMU 3HAYCHUSIMH BEITUYHH;
UCIIOJIb30BaTh MpOCTeine crnocoObl MPeACTaBICHUS U aHaIN3a CTATUCTUYECKUX JaHHbIX;

HAXOJUTh OTHOCUTEIIBHYIO YaCTOTY U BEPOSITHOCTD CITYYaifHOTO COOBITHS,

penaTs KOMOMHATOPHBIC 33/1a4U Ha HAXOXKJCHHUE YUCIa O0BEKTOB MIIM KOMOMHAIIHH.

Bbll'[yCKHHK IMOJIYYMT BO3MOKHOCTh HAYUUTHCH:

MOHATh, YTO YHCJIOBBIC JAaHHBIC, KOTOPBIC HCIOJIB3YIOTCS Ui XapaKTEPUCTHKH OOBEKTOB OKPYKAIOUIETO MHUPA, SBISIFOTCS MPEUMYIIECTBEHHO
NpUOMMKEHHBIME, YTO I10 3alUCH TPHOIMKEHHBIX 3HAYCHHWH, COJCPXKAIMMUXCS B WH(DOPMANMOHHBIX HMCTOYHHKAX, MOXXHO CYIUTh O TOTPEITHOCTH
MIPUOTMKCHHUS;
MOHSITh, YTO TIOTPEITHOCTh PE3y/IbTaTa BRIYMCICHUH JTOJDKHA OBITh COM3MEpPHMa C TTOTPEITHOCTHIO MCXOIHBIX JaHHBIX;

npuoOpeCcTH MepBOHAYAIBHBIN OINBIT OpraHu3aluu cOOopa JaHHBIX MPH TPOBEICHUU OMNpPOCa OOMECTBEHHOTO MHEHHsS, OCYIICCTBIIATh MX aHAJU3,

IPUOOPECTH OMBIT IMPOBEIEHUS CIy4alHbIX ASKCHEPUMEHTOB, B TOM YHCJIE C MOMOUIbIO KOMIIBIOTEPHOIO MOJEIMPOBAHMS, WHTEPIpETalh HX
pe3ynbTaToB;
HAY4YHUTHCS HEKOTOPBIM CIEUAIbHBIM IpUEMaM peleHnsi KOMOMHATOPHBIX 3ajay.

Coaep:xanme v4eOHOro npeamera «Aareopa-9»

Tema paszaeiia

OcHoBHBIC BH/bI Y4e0HOMH AeATEJbHOCTH U (JOPMBI OPraHu3al UK Y4eOHBIX 3aHATHI

1. HepaBeHcTBa

UYucnoBble HepaBeHCTBA U MX cBoicTBa. CloXeHHEe U
YMHOXXEHHE  YHCIOBBIX HepaBeHCTB. OlieHHBaHUE
3Ha4YeHMUs  BbIpaxkeHHs. HepaBeHCTBO ¢ OJHOM
nepeMeHHoON. PaBHOCWIIBHBIE HEpaBeHCTBA. YMCIIOBBIE
MPOMEXYTKH. JIMHEHbIE M KBaJpaTHBIE HEPABEHCTBA C
oHOM mnepeMeHHOH. CucreMbl HEPABEHCTB C OJIHOM
IIEPEMEHHOMN

Pacno3naBate U NpUBOAUTH IPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMU,
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW, ABOWHBIX HEpaBeHCTB. POpMyIMpOBATH:
ONpENEICHUS: CPAaBHEHMS JBYX 4YHCEJ, DEIICHHS HEpPaBEHCTBA C OJHOM IEPEMEHHOM,
PaBHOCHIIBHBIX HEPaBEHCTB, PEIICHUsI CUCTEMbl HEPABEHCTB C OJHOM MEepeMEeHHOM, 001acTu
ONpENEICHUSI BBIPAXKCHUS; CBOWCTBA YHCIOBBIX HEPABEHCTB, CIIOXKEHUS W YMHOKECHHS
YHUCJIOBBIX HEPABEHCTB. /[0Ka3bIBaTh: CBOMCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKCHUHU
U YMHOXXEHMHM YHCIIOBBIX HEpaBEHCTB. PemiaTe JMHENHble HepaBeHCTBA. 3alMChIBAaTh
pelieHrsl HEpPaBeHCTB M MX CHCTEM B BHJE YHCIOBBIX HPOMEXKYTKOB, OOBEIMHEHUS,
IIepECEUYECHMS YMCIIOBBIX NMPOMEXKYTKOB. Pemars cucreMy HEpaBEHCTB C OJHOW IEPEMEHHOM.
OnenuBaTh 3HayeHHe BbIpakeHUs. M300paxkarb Ha KOOPJWHATHOW MpsSIMOM 3aJaHHbIE




HCPAaBCHCTBAMU YHCJIOBBIC ITPOMCIKYTKH.

®opmbl opraHu3anuy yaeOHOU AeATeNbHOCTU . (PpOHTANIbHAS, MHUBHyaIbHAs.

Buapl yueOHOW eATEIBHOCTH: CIyIIaHWEe OOBSCHEHUN YUHUTEINs, CAaMOCTOsITeNbHas paboTa ¢
y4eOHUKOM, BBIBOJ] M JIOKA3aTeNbCTBO (hopMyJ, aHanu3 popmyi.

2. KBaaparnunas pyHkuus

CgoiicTBa 1 rpaduK KBaApaTuIHON GyHKIHH (1Tapadoa).
[Toctpoenne rpaduka KBaapaTUYHOH (QYHKIMH IO
ToukaM. HaxoxaeHue Hynedl KBaapaTH4YHOW (QYHKIIWH,
MHOYKECTBA 3HAUYECHUH, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKOB MOHOTOHHOCTH.

Lenbie ypaBaenus. poOHbIe paliMoOHaTbHbIC YPAaBHEHHS.
HepaBencTBa BTOpOIl CTENEHH C OJHOW TMEPEMEHHOM.
MeTo MHTEpBAJIOB. YPAaBHCHHE C JIBYMs ITEPEMEHHBIMHU
u ero rpaduk. Cuctembl ypaBHEHUH BTOpPOM CTEIEHH.
Pemenue 3amad ¢ moMOIbBO CUCTEM YpaBHEHUU BTOPOM
crenend. HepaBeHCTBa C JABYMs MEPEMEHHBIMH U HUX
CHCTEMBI.

OnuceiBath NoHATHE QYHKIMH KaK MpaBuila, YCTAaHABIMBAIOIIETO CBA3b MEXKIY dJIEMEHTaMU
IBYyX MHOXecTB. DopMynupoBaTh: OINpeneieHus: Hyls (QYHKIUH; [POMEXKYTKOB
3HAKOMOCTOSIHCTBA (yHKIMH; (YHKIHMH, Bo3pacTaromieil (yObIBaromieli) Ha MHOXKECTBE,
KBaJpaTUYHON (YHKIMH; KBaJPaTHOIO HEPABEHCTBA; CBOWCTBA KBaJpPaTHUYHOW (DYHKIUH;
MpaBujia MOCTpoeHus rpadukoB GYHKIUHA ¢ TOMOIIBIO TpeoOpa3oBanuii Buaa g(x) =g(x) + b;
g(x) = g(x + a); g(x)=k g(x). Ctpouts rpaduku GyHKIUI C MOMOIIBIO Tpeodpa3oBaHuil BUAA
g(x) = g(x) + b; g(x)= g(x + a); g(x) = k g(x). Ctpouts rpaduk kBagparuuHoit pynkuuu. [1o
rpaduKy KBaIpaTUYHON (YHKIUMH ONHUCHIBaTh €€ CBOHCTBA. ONHUCHIBATH CXEMAaTUYHOE
pacrnosoxeHue mapadboabl OTHOCUTENIBHO OCH a0CIUCC B 3aBUCUMOCTH OT 3HaKa CTapIlero
Kod(ppuIHeHTa W TUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAJPATHOTO TpéxwieHa. Pemarsb
KBaJIpaTHbIE HEPAaBEHCTBA, MCMOJb3Ysl CXEMY PAaCHOJOKEHHUs Mapaboiibl OTHOCUTENBHO OCU
abcruce. OnmceiBaTh TpaUUecKHii METOA PELICHHS CHCTEMBl JIBYX YPaBHEHUH C ABYMS
MIEPEeMEHHBIMH, METOJ TOJCTAHOBKHM M METOJ CJIOXKEHHs MJisi PEIICHUS CUCTEMBl JBYX
yYpaBHEHHI C JBYMSI NEPEMEHHBIMH, OAHO M3 KOTOPBIX HE SIBISIETCS JIMHEHHBIM. PemaTsh
TEKCTOBBIC 33/1a4l, B KOTOPHIX CHCTEMa JBYX YPAaBHEHHH C JABYMS MEPEMEHHBIMU SIBJISIETCS
MaTeMaTHYECKON MOJIENBI0 PeabHOTO IMPOIecca, U HHTEPIPETHPOBATh PE3YyIbTAT PEIICHHS
CHCTEMBI

®opMbI OpraHu3anny Y9eOHOU AEATENbHOCTH: (POHTATIbHAS, UHIUBUIYyaIbHAS

Bunpl yueOHOM AedTeNbHOCTHU: CllyllIaHue OOBSICHEHUH yUuTels, CaMOCTOsITeNIbHast padoTa ¢
Y4eOHHKOM, BBIBOJI U JIOKA3aTeIbCTBO (hopmyl, aHam3 GopmyI.

3.9J1eMeHThI NPUKJIAJTHOI MATEMaTHKH.

MaremaTtnueckoe MO/IETTUPOBAHUE. [IpouieHTHBIE

pacuetsl. [Ipubnuxenusie BbruucieHus. (OCHOBHBIC

npaBwia KOMOMHATOpukH. OTHOCHUTENbHAs YacToTa U
BEPOSATHOCTh  cllydailHOro coObiTus. Kitaccuueckoe
OllpeZie]IEHNE BEpPOATHOCTH. HauanbHble CcBeneHUs o

CTaTUCTHUKC.

[IpyBOINTE pPUMEPBI: MATEMATHUECKUX MOJENEH PEAbHBIX CUTYyaluil; IPUKJIAJHbIX 33]a4;
NpUOIMHKEHHBIX BEJTMUMH; UCIIOJIb30BaHNs KOMOMHATOPHBIX MTPaBUJI CYMMbI U TIPOU3BEICHUS;
cllyyaillHbIX COOBITHH, BKJIIOYas JOCTOBEPHBIE M HEBO3MOXKHbIE COOBITHS; OIIBITOB C
PaBHOBEPOSTHBIMU HMCXOJIaMU; TPEACTABIECHUS CTAaTUCTUUYECKUX [aHHBIX B BUAE TaOuIl,
auarpammM, rpaduKoB; MCIOIB30BaHUS BEPOSTHOCTHBIX CBOMCTB OKPY)KAIOLIUX SIBICHUI.
dopMyIHpoBaTh: ONpeAeNeHus: aOCOTOTHOW MOTPEIIHOCTH, OTHOCUTENBHON MOTPELIHOCTH,
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOXHOT'O COOBITHS; KIIACCHUECKOE ONpe/ieTIeHUE BEPOSITHOCTH;
MpaBWwia: KOMOMHATOPHOE TMpPaBUJIO CYMMbI, KOMOWHATOPHOE MIPAaBHJIO IPOU3BEACHHUS.
OnwuceiBaTh 3Tambl peHIeHUs MNPHUKIATHON 3agaud. [loscHATP M 3amuchBaTh (HOpPMYITY
CIIOXKHBIX IPOLEHTOB. IIpOBOAMTH NPOLEHTHBIE pacuy€Thl C MCIOIb30BAHUEM CIIOKHBIX
npoueHToB. HaxonuTe TOYHOCTh NpUONMKEHUS NOo Talnuie NPpUOIMKEHHBIX 3HAYCHUN




BeIMYHUHBI. Vcrionb30BaTh paznuunbie GOpMBI 3anMCH MPUOIMKEHHOTO 3HAUCHUS BEIIMYHHBI.
OnenuBaTh NpUONMKEHHOE 3HAYEHHE BENWYMHBI. [IpOBOIUTH OMBITHI CO CIIy4alHBIMHU
ucxonamu. I10SCHATD U 3amUCBHIBaTh (OPMYITY HaXOKICHHUS YacTOTHI CIyYalHOTO COOBITHSL.
OnuceiBaTh CTAaTUCTUYECKYIO OIICHKY BEpPOATHOCTH Ciy4ailHOro coOnitus. Haxonuth
BEPOSTHOCTh CIY4allHOTO COOBITHSI B OIBITaX C PAaBHOBEPOSITHBIMU Hcxojamu. OmHchIBaTh
JTambl CTaTHUCTUYECKOro wuccienoBanus. Odopmiate uHbopManuio B BuAe TaOnull U
nuarpamMm. M3BnekaTh uHpopManuio u3 Tabiauim M guarpaMM. HaxoauTb W TpPUBOIUTH
IIPUMEPBI UCTIOIb30BAHMS CTATUCTUYECKUX XapAaKTEPUCTUK COBOKYITHOCTH JAHHBIX: CpeaHEe
3Ha4YeHUE, MOJIa, pa3Max, MelnaHa BEIOOPKH.

®opmbl opraHu3auy yueOHoil 1esTenbHOCTH: (pOHTAIbHAS, UHAUBHUIyaJIbHAS .

Bunpl yueOHOM A€ATENBHOCTHU: CIIyIIaHHE OOBSICHEHUH YUUTEIs, CAMOCTOsITeNIbHAs paboTa ¢
y4eOHUKOM, BBIBOJI U JOKA3aTeNbCTBO POpPMYJI, aHaTIN3 (HOPMYIL.

4. Yuci0BbIE NOCIEI0BATEILHOCTH.

YucnoBbie IIOCJIICAOBATCIIBbHOCTH.

Apudmerndeckass ¥ TeOMETpUYECKas IPOTPECCHUH.
@opmyibl [-TO 4i€HA U CYMMBbI IMEpPBBIX N YJIEHOB
nporpeccuu. beckoHeuHo yObIBaroliasi reoMeTpuyecKas

HPOTPECCHSI.

[IpyBoauTE mpUMEpHI: IOCIENOBATEIBHOCTEHM; YHUCIOBBIX IIOCIENOBAaTEIbHOCTEH, B
YaCTHOCTH  apU(PMETHYEeCKOM U TIeoMeTpUYecKOll  Mporpeccuid;  HMCIOJIb30BaHMS
MIOCJIEZIOBATEIBLHOCTEN B PEAJbHOM JKU3HU; 3a/lad, B KOTOPbIX PAaCCMATPUBAIOTCS CYMMBI C
OECKOHEUHBbIM 4YMCJIOM ciaraeMblx. ONUCBIBaTh: MOHATUS IOCIEJOBATEIBHOCTH, YJIEHA
MOCJIEIOBATEIbHOCTH;  CIIOCOOBI  3aJaHMsl TIOCIICAOBATENBHOCTH. BBUHCIATH:  WieHa
[I0CJIe10BATEIbHOCTH, 3alaHHON (POPMyYJION N-ToO wieHa Wik peKyppeHTHO. DopMyIupoBaTh:
onpezaeneHus: apupMETHUYECKOH MPOrpeccur, TIeOMETPUUECKON IPOrpeccuyu; CBOMCTBA
YJIEHOB apu(METHUECKOM W TeoMeTpuyecKod mporpeccuil. 3agaBaTh apH(PMETHUECKYIO H
TE€OMETPUUYECKYIO IMPOTPECCUU PEKYPPEHTHO. 3aluChiBaThb M MOACHATH (POpMynbl 0OIIero
yjieHa apu(pMETHYeCKOH U TEeOMETPUUYECKOW Mporpeccuil. 3amuchiBaTh U JOKa3bIBaTh:
(GbopMyJIbI CyMMBI N TEPBBIX 4WIEHOB apu(METUYECKOM M TeOMETPUYECKOW HpOrpeccuil;
¢dopMysbl, BBIpaKalOIIME CBOMCTBA WIEHOB apU(PMETHUYECKOH UM  TeoMeTpUdecKoi
nporpeccuii. Beruncisate cyMMy O€CKOHEUHOW FeOMETPUUECKON POrpeccuu, y KOTopoi |q| <
1. IIpencraBnsaTh OeCKOHEUHBIE TEPHOANYECKHE JPOoOU B BII€ OOBIKHOBEHHBIX APOOEH.
®opMbl OpraHu3aul y4eOHOM e TeNbHOCTH: PpOHTaIbHAS, NHANBUIyaJIbHAas.

Bunpl yaeOHOM A€ATeNbHOCTHU: ClTyllIaHUe OOBSICHEHUH YUuTels, CaMOCTOsITeNIbHast padoTa ¢
Y4eOHHKOM, BBIBOJI U JOKA3aTeIbCTBO (hopmyJ, aHAIH3 HOpMYII.

5. IloBTOpeHue (UTOrOBOE)

HOBTOpI/ITB, 3aKpCIIUThL U O606H.[I/ITB OCHOBHBIC 3HAHUW, YMCHUS, TIOJTYUCHHBIC B 9 xiacce.




KanengapHo-remaTudeckuii niian mo ajareodpe B 9 kiaacce (3 yaca B Hexeno, 102 yaca B ron)

Ne oMalllHee 3aJaHue
ypoka Koa-o ara Aata Tema ypoka 8 :
u/n 4acoB - dakr
I'nasa 1. Hepasencmea (20 uacos)
IHoBTOopenue. §1. YucnoBbie HepaBeHcTBA. (3 yaca)

1 1 [ToBTOpEHNE OCHOBHBIX MOHATUH Kypca & Kjacca

2 1 UwucnoBbie HEpaBEHCTBA

3 1 YucnoBeie HEpaBEHCTBA

§2. OcHOBHBIC CBOMCTBA YMCI0BBIX HepaBeHCTB (1 yac)
4 1 OcCHOBHBIE CBOWCTBA YHCIIOBBIX HEPABEHCTB
§3. Ciio:keHMe 1 YMHOKeHHe YN CJI0BbIX HepaBeHCTB. OLeHNBaHue 3HaYeHUs BbipakeHud (3 yaca)

5 1 Crno’xeHue 4ncIOBbIX HEPABEHCTB

6 1 YMHOKEHNE YUCTIOBBIX HEPABEHCTB

7 1 OneHnBaHUE 3HAUYEHUS BBIPAXKECHUS

§4. HepaBeHncrBa ¢ oaHoii mepemenHoii (1 yac)
8 1 HepaBeHncTBa ¢ 07jHOM mepeMeHHON




§5. Penienue JIMHEeHHBIX HEPABEHCTB € OTHOM MepeMeHHO. UncioBble mpoMexxyTKH (5 yacoB)

9 1 YucaoBble TPOMEKYTKH
10 1 PemreHne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON
11 1 Pemenue muHeHHBIX HEPABEHCTB C OJHOU MMEPEMEHHON
12 1 Pemienue 3aanuii CBOAAIMXCS K PEIICHUIO IMHEWHBIX HEPABEHCTB
13 1 Pewrenne 3ananuii CBOAAIIMXCS K PELICHUIO JTMHEMHBIX HEPABEHCTB
§6. CucreMbl JIMHEHHBIX HEPABEHCTB € 0JIHOI MepeMeHHOH (5 yacoB)
14 1 [lepeceueHne YUCIOBBIX TPOMEKYTKOB
15 1 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM IepeMeHHON
16 1 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
17 1 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
18 1 3agaHuii, CBOASIIMECS K PEIICHUIO CUCTEMbI IMHEHHBIX HEPABEHCTB
19 1 O0630pHbIit ypok 1o Teme «HepaBeHcTBa»
20 1 KonTtpouabnas padora Nel nmo teme «HepaBencrea»
I'nasa 2. Keaopamuunas gpynkuyusn (37 uacos)
§7. lloBTOpeHMe U pacliMpeHue cBeAeHnH 0 GyHKuuu (2 yaca)
21 1 [ToBTOpEHUEe U pacHmMpeHne CBeIeHUH 0 PyHKIUH
22 1 [ToBTOpEHME U paclIupeHne CBEACHHUHN O QYHKIINH
§8. CpoiicTtBa pynxkuuu (3 yaca)
23 1 Hynu ¢pynxumn
24 1 ITpomMexKyTKH 3HAKONOCTOSIHCTBA (DYHKIUH
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[IpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKITUN

§9. [locTpoenue rpadpuxa pyaxkuuu y=kf(x) (2 uaca)

26 [MToctpoenue rpaduka pynkiwu y=Kf(X)
27 IToctpoenue rpaduka Gpyukun y=kf(X)
§10. ITocTpoenne rpadpuxos pyuxkuuu y=Ff(X)+b u y=f(x+a) (3 uaca)
28 [Moctpoenue rpaduka pynkipn y=Ff(x)+b
29 [Moctpoenue rpaduka pynkiun y=Ff(x+a)
30 [octpoenue rpapuxos dyukiuu y=f(x+a)+b u y=kf(x + a)*+b
§11. KBagpaTnunas pyHkumus, ee rpauk u cBoiicrea (64acos)
31 KBanpatuunas ¢pyHkims
32 AAroput™ noctpoeHus rpadrka KBaApaTUIHON GYHKIINH
33 [TocTpoenne rpaduka KBaAPaATUIHON QYHKITUH
34 [Toctpoenue rpadurka kBagpaTUIHON (YHKIIUH
35 CBoiicTBa KBaJjpaTUUHON QYHKIIUN
36 CBoiicTBa KBaJpaTUUHON QYHKIIUN
37 O630pHBIi ypok 1o TeMe «KBaapaTnunas QyHKIus, ee rpaduk 1 CBONCTBaY
38 Konrtposabnasi padora Ne2 mo teme «KBaaparmunasi QyHkuusi, ee rpapuk m
CBOMCTBA»

§12. Pemienne KBaApaTHLIX HePaBeHCTB (6 4acoB)
39 ANTOpPUTM penIeHnsT KBapaTHBIX HEPABEHCTB
40 Penrenne kBaspaTHBIX HEPABEHCTB




41 1 Pemenue kBagpaTHBIX HEPABEHCTB

42 1 Pemrenne kBagpaTHBIX HEPABEHCTB
43 1 3aaHus, CBOJSLIMECS K PELIEHUIO KBaJJPAaTHBIX HEPABEHCTB
44 1 3agaHusl, CBOJAIIMECS K PEIIEHUI0 KBAAPAaTHBIX HEPABECHCTB

§13. Cucrembl ypaBHeHHUH ¢ ABYMSI epeMeHHbIMH (6 4acoB)

45 1 I'paduueckuii MeTO peIIeHUs] CUCTEM YPaBHEHHH € IBYMsI IEpEeMEHHBIMU
46 1 Pemenne cucreM ypaBHEHUN METOAOM MOACTAHOBKHU

47 1 Pemenue cuctem ypaBHEHUI METOAOM MOJICTAHOBKHU

48 1 Pemenue cuctem ypaBHEHUI METOOM CIIOKEHHUS

49 1 MeTo/1 3aMeHBI TIEPEMEHHBIX ITPU PEIICHAH CUCTEM YPaBHCHHMA

50 1 OrmpenenieHne KOJIMYECTBA PEIICHU CUCTEMbl YpaBHEHUN

§14. MaremaTuueckoe Mo/iejinpoBanue. Penienue 3a1a4 ¢ noMoubI0 CHCTEM YPaBHEHUI BTOPOi cTreneHu (5 yacoB)

51 1 Marematudeckast MOJIEIb 3a1a4n

52 1 Dranbl pelieHns NPUKIAIHON 3a1a4u

53 1 Pemienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI YPAaBHEHHM € IByMsI
NIEPEMEHHBIMU

54 1 Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHUI BTOPON CTETEHU

55 1 Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHHI BTOPOH CTETIEHU

56 1 O0630pHBII ypok 1o TeMe «PeleHne KBaJpaTHbIX HEPABEHCTBY

57 1 KonTtpoabHas padora Ne3 no teme «Penienne KBaapaTHbIX HEPABEHCTB.

Cucrembl ypaBHeHUI ¢ ABYMs llepeMeHHbIMI

I'nasa 3. dnemenmul npuxknaonou mamemamuku (15 uacoe)




§15. IIpounenTHbIe pacyeTsl (2 yaca)

58 [IporieHTHBIEC pacyeThl
59 [TporieHTHBIE pacyeTh
§16. AdcosroTHAsI M1 OTHOCUTEIbHAA MorpemrHocTH (1 yac)

60 AOCOIIFOTHASI 1 OTHOCUTEJIbHAS ITOTPEUTHOCTH

§17. OcHoBHBIE IpaBUJIa KOMOMHATOPHKH (3 Yaca)
61 KomOnHaTopHOE MTPaBHIIO0 CYMMBI
62 KomOuHaTopHOE MPpaBUIIO MPOU3BEACHHS
63 KomOuHaTopHOE MpaBUIIO MPOU3BEACHHS

§18. YacroTa ¥ BepOSITHOCTH CJIy4aiiHOro co0bITHA (2 yaca)
64 YacroTa 1 BEpOATHOCTb CIIy4allHOTO COOBITHS
65 YacroTa ¥ BEpOATHOCTH CITy4aifHOTO COOBITHS
§19. Kinaccnueckoe onpeneseHue BepoaTHOCTH (2 4aca)
66 Kiaccudeckoe ornpejenieHue BEpOsSTHOCTH
67 Knaccndeckoe onpezeneHe BEpOSTHOCTH
§20. HauaabHble cBeleHUs O cTaTUCTHKe (3 yaca)

68 C6op nansbix. CriocoObl MpeCTaBICHNS JAHHBIX U UX aHAIIU3
69 CraTucTHYecKre XapaKTepPUCTUKH /ISl aHAIM3a JAaHHBIX
70 Pemrenune craTucTndeckux 3amaq
71 O0630pHBII ypOK IO TeMe «JIEeMEHTHI MPUKIIaHON MaTeMaTUKI»
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KonTpoabHas padora Ne4 o treme «j1eMeHTHI NPUKJIATHON MaTeMATHKI

I'nasa 4. Yucnoewvie nocneoosamenvnocmu (17 uacoe)

§21. Yucsossle nociienoBareabHocTu (1 yac)

73 YucIioBbIE ITOCIIEN0BATENIBHOCTHA
§22. Apudpmernyeckasi nporpeccusi (4 yaca)
74 Apudmerndeckas Iporpeccust
75 Apudmerndeckas mporpeccus
76 Apudmerrdeckas Iporpeccus
77 Apudmerrdeckas Iporpeccus
§23. CymMma N nepBbIX 4ieHOB apu(pmMeTHyecKoi nporpeccun (3 yaca)
78 CymMma N nepBbIX YWIEHOB apu(PMETUUYECKOM porpeccun
79 CyMMa N nepBbIX WICHOB apu(METHUECKONW IPOTrpeccuu
80 CyMMa N nepBhIX WICHOB apu(METHUECKONW MPOTrpeccuu
§24. I'eomeTpuueckasi nporpeccusi (3 yaca)
81 I'eomeTprueckas mporpeccHs
82 I'eomeTprueckas nporpeccus
83 I'eomeTprueckas nporpeccus
§25. CymMa N nepBbIX 41eHOB reoMeTpuYecKoii nporpeccun (2 yaca)
84 CyMMa N epBBIX WICHOB F€OMETPUUYECKON MTPOTPECCUU
85 CymMa N epBbIX YIEHOB F€OMETPUUYECKOM porpeccuu

§26. Cymma OeckoOHe4HOI reoMeTpU4ecKoi mporpeccun (2 yaca)
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CyMMa GeCKOHEYHOM reOMETPHUIECKON MPOrpeccuu

87 CymMma 6ecKOHEeUHOU TeOMETPHUECKON IPOTPECCUH

88 O0630pHBII ypoK 110 TeMe «UHCcToBBIe TTOCTIET0BATETHHOCTHY

89 KonTpoabHas padora NeS mo reme «Huc/i0BbIe MOCI€10BATEIbHOCTID)
Iloemopenue u cucmemamuszayusa yueonozo mamepuana (13 uacos)

90 JIeWicTBUS ¢ pallMOHATIBHBIMH JPOOSIMU

91 CBolicTBa CTENEHHU C 1IEJIBIM [10Ka3aTeeM

92 CpoiicTBa apu(PMETHICCKOTO KBAJAPATHOTO KOPHS

93 KBanparusie ypaBuenus. Teopema Buera

94 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

95 KBangparuunas ¢pyHkuus, ee rpaguik 1 CBOMCTBa

96 Pemenne kBaapaTHBIX HEPABEHCTB

97 CucremMbl ypaBHEHUH C IBYMS IEpEMEHHBIMH

98 DneMeHTHI PUKIIaIHOW MaTeMaTHKH

99 [MonroroBka k OI'D

100 [Toaroroska k OI'D

101 [Moaroroska k OI'D

102 IToaroroska x OI'D




