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IlosicHuTEIbHAS 3 CKA

[Tporpamma no anredpe i 9 kinacca cpeHel 001eo0pa30BaTebHON MIKOIBI COCTaBlIeHa Ha OCHOBE:

- Konctutynuu Poccuiickoii denepanuu (puHATa BCEHAPOIHBIM rojiocoBanneM 12.12.1993 ¢ usmeHeHussMu, 0100pEHHBIMU B X0J1€ 00IIEPOCCUHCKOTO
rosocoBanus 01.07.2020);

- KonBenmmu o mpasax pebenka (omo6pena I'enepanbnoit Accambieeit OOH 20.11.1989, Berynmna B cuimy st CCCP 15.09.1990);

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanuny;

- @enepanbHOr0 TOCYJApPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOTO oOmIero oOpa3oBaHMs, YTBEPKIEHHOIO IpuKa3oM MuHucTepcTBa
obpazoBanusi u Hayku Poccuiickoir @enpepanuu ot 17.12.2010 Ne 1897 (manee — ®PI'OC ocHoBHOro obmiero oOpaszoBanusi) (mist V-IX kimaccos
o0pa30BaTeNIbHBIX OpraHU3aluii);

- [Ipukaza Munucrepcta npocemieHust Poccuu ot 20 mas 2020 roga Ne 254 "OG yrBepxkaeHnn OenepaibHOTO MEpeUHs y4eOHUKOB, JOMYHIEHHBIX K
WCIOJIb30BAHUIO TIPU peajn3alliid HUMEIOUIMX TOCYJapCTBEHHYIO aKKpeIUTAIlUi0 00pa3oBaTelbHBIX MPOTrpaMM HauyalbHOIO OOIEro, OCHOBHOIO OOIIEro,
cpemHero o0miero oopa3oBaHus OpraHU3aANMSIME, OCYIIECTBISIONIMMU 00pa30BaTeNbHYIO AeSTENHHOCTEY (B penakiuu oT 13.03.2021 r.);

- Ilepeunss opraHuzanuii, OCYIIECTBISIONIUX BBIMYCK Y4E€OHBIX MOCOOWH, KOTOpBIE OMYCKAIOTCS K HCIOJIBb30BAHUIO IMPH peaau3alliid HMEIOLUX
TOCYJapCTBEHHYIO aKKpEeAUTAIMI0 00pa3oBaTEeIbHBIX MPOrpaMM HAdaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero olIiero oopa3oBaHus, YTBEPKICHHOTO
npuka3zoM MuHuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot 09.06.2016 Ne 699;

- ITpukaza MunuctepctBa npocBemenus: Poccuiickoit @enepanun ot 22.03.2021 Ne 115 "O6 yrBepxkaenun [lopsiaka opraHu3anuu U OCYIIECTBICHUS
00pa3zoBaTeIbHON JESITEIIBHOCTA 0 OCHOBHBIM O00III€00pa3oBaTeIbHBIM IMpOrpaMMaM - 0Opa3oBaTeIbHBIM IPOrpaMMaM HAdadbHOTO OOIIEro, OCHOBHOTO
obmero u cpeanero oodmero oopazopanus” (3apeructpupoBan 20.04.2021 Ne 63180);

- @enepalibHOTO TMepeuHs Y4eOHUKOB, PEKOMEHAYEMBIX K MCIOJIb30BAHUIO TpPU pealu3ali HUMEIOUIMX TOCYAapCTBEHHYIO aKKpPEIUTALIHIO
o0pa3oBaTeNbHBIX MPOrpaMM HauyalbHOIO OOIIEro, OCHOBHOTO OOIEro, cpeaHero oOmiero oOpa3oBaHUS, YTBEPKIACHHOIO NpHKazoM MuUHHUCTEpCTBA
npocsemieHus Poccuiickoit ®enepannu ot 28.12.2018 r. Ne 345;

- muceMm MunoOpHayku Poccun ot 12.05.2011 N 03-296 "OO6 opranuzaiiuu BHEypOUHOU AESITEILHOCTH MPHU BBEACHUH (eiepabHOTO TOCYAapCTBEHHOTO
cTannaprta obmero oopazosanus”, ot 14.12.15 r. Ne 09-3564 «Metonudeckue pekoMeHanuu «O BHEYPOUHOM IEATEIHHOCTH M pealn3aluu JOMOJIHUTEIbHBIX
obmreoOpaszoBarenbHbIX nporpamm» U oT 18.08.2017 N 09-1672 "O nampaBnenun MeTOIUYECKHX PEKOMEHIAUN MO0 YTOUHEHUIO MOHATHS U COACP KaHUS
BHEYPOYHOH JI€ATEIILHOCTH B paMKaX peali3allii OCHOBHBIX 00111e00pa30BaTeNbHBIX IPOrPaMM, B TOM YHCIIE B YaCTH MPOEKTHOMN AEATEIHOCTH "}

- [Incema MunucrepctBa o6pazoBanus 1 Hayku P® ot 01.09.2016 r. Ne 08-1803 o peanuszanuu npeamerHoit o6mactu «OCHOBBI JyXOBHO-HPaBCTBEHHON
KYJIBTYpbI HaponoB Poccum»;

- Ilucema MunucrepctBa obpazoBanus u Hayku PO ot 18.06.2015 NeHT-670/08 «Meronndeckne peKOMEHIALMU MO0 OPraHU3alUM CaMOIIOATOTOBKU
oOyyJaromuxcs Ipy OCYLIECTBICHUH 00pa30BaTEIbHOM AeATEIbHOCTIY;

- Canurapubix npaBui 1 HopM (Canllun 2.4.3648-20) «caHUTapHO-3MUAEMHUOJIOTHUECKIE TPeOOBaHNS K OPraHU3allMi BOCIUTAHUS U 00y4eHHUs, OTIbIXa
U O3J0pOBJIEHUS JeTell M MosoAeku", yrBepkAcHHbIX [locTaHoBieHnem [J1aBHOrO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoir ®epepanuu oOT
28.09.2020 Ne 28 " (3apeructpupoBan 18.12.2020 Ne 61573);
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- Canutapusix npasui 1 HopM (Canllun 3.1/2.4.3598-20) "CanutapHo-31H11eMHOJIOTHYECKHE TPEOOBAHUS K YCTPONCTBY, COJNEPKAHUIO U OpraHU3aIiu
paboThl 00pa30BaTENBHBIX OPraHU3ALUN U JPYTUX O0OBEKTOB COIMATIBHON MHQPACTPYKTYPHI Ui JETeH M MOJIOJICKU B YCIOBHAX PACHPOCTPAHEHHS HOBOU
kopoHaBupycHol uH(pekuu (COVID-19)", yrBepxkneHubix [locranoBnenneM ['aBHOTO TOCyIapCTBEHHOTO CaHMTapHOTO Bpauda Poccmiickoit dexepanuiu oT
30.06.2020 Ne 16 (3apeructpupoBan 29.03.2021 Ne 62900) (¢ usmenenusmu, BHeceHHbIMH [locTanoBeHneM [ J1aBHOTO rocy1apcTBEHHOTO CAHUTAPHOTO Bpada
Poccuiickoit @enepanuu ot 24.03.2021 Ne 10);

- Canutapubix npaBui U HopM (CanlluH 1.2.3685-21) «['uruenndeckre HOpMaTUBEI U TPEOOBAHUS K 0OECTICUeHUI0 0e30MacHOCTH U (W) O€3BPEeTHOCTH
JUI 4enoBeka (PakTOpOB cpenibl 0OMTaHUs», YTBepKAeHHbIX [locTaHOBIIEHHEM [ 1aBHOrO rocynapcTBEHHOro caHuTapHoro Bpauya Poccuiickoit denepanuu ot
28.01.2021 Ne2 (ctp 369-402);

- [ucema [lenapramenTa rocyJapcTBEHHOMN MOJUTUKU B chepe obiiero oopazoBanus Munuctepcrsa o0pasoBanus 1 Hayku Poccuiickoit denepanun ot
14.04.2016 Ne08-703 «O06 ucnoyib30BaHUU KapT B 00pa30BaTEIbHON AEATETHHOCTHY;

- [ucepma [lenapramenTa rocyJjapcTBEHHON MOJUTUKH B cepe obiiero oopasoanust Munucrepctsa oOpa3oBaHus U Hayku Poccuiickoit @enepanyu ot
14.04.2016 Ne08-709 «O cnuckax peKOMEHYEMbIX IPOU3BEACHUI.

Pecuonanvnuix:

- Koncturynuu Pecny6nuku TeiBa (mpunsita 06.05.2001 r.);

- 3akona Pecniyommku TwiBa ot 21 mrons 2014r. Ne2562 BX-1 «O6 obpazoBanun B Pecrryonuke TriBay;

- [loctanosnenus [1paBurenscTBa Pecyommku TriBa ot 12 depans 2019 roga N 73 «O06 yrBepkaennn KoHrenmum 1yXoBHO-HPABCTBEHHOTO Pa3BUTHS
Y BOCIIUTaHUs JeTel U Mostoaexu Pecriyonuku TriBa 10 2025 rogay;

- IIpukaza MunucrepctBa obpazoBanus U Hayku Pecriyomuku TeiBa oT 31.08.2022 r. Ne 8396 «O dpopMupoBanuu KajeHmapHOTO ydeOHOro rpaduka
o0OpasoBaTteNbHBIX opranu3anuii Pecryonuku TeiBa, peanu3yronmx 0OCHOBHBIE 0011e00pazoBareibHbie TporpamMmbl B 2022-2023 yueOHOM TOIy».

-Ilucbma MunucrepcrBa o6pa3oBanus u Hayku PecnyOnuku TeiBa «O0 yTBEp:KIE€HHH METOJMYECKHX PEKOMEHIAIUi Mo (OPMUPOBAHUIO YUEOHBIX
mIaHoB oOpasoBarenbHbIX opranmzanuii PT Ha 2023-2024 yueOHbIN roay;

- YcraBa PecniybnmkaHCcKo# mIKoJbI-uHTEpHAT UcKyccTB uM.P.J. Kennenous;

- JlokanbHBIX HOPMATUBHBIX TPABOBBIX AKTOB, PETYIHPYIOMINX 00pa30BaTEIbHYIO 1€ATEIbHOCTb.

JlanHasi mporpaMma OpHUEHTHUpPOBaHA Ha Yy4eOHO-METOAMYECKUU KOMIUIEKT «Anrebpa. 9 kimacc» aBtopoB A.I'. Mepsmska, B.b. ITonxonckoro, M.C.
Sxupa. [Iporpamma paccuntana Ha 3 yaca B Hexaento, Bcero 102 vaca (34 Henenu) U COOTBETCTBYET (heepaibHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY
CTaHJIapTy OCHOBHOTO 00111er0 00pa3oBaHusl.

N3yuenue anredpsl B 9-oM Kjlacce OCHOBHOM IIKOJIBI Aa€T BO3MOKHOCTh O0YJarOIUMCs IOCTUYb CIIEAYIOIINX PE3yJIbTaTOB Pa3BUTHUSA:

B JUYHOCMHOM HAINPABICHUU:

1) BocmHMTaHWE POCCHUICKOW TpakJaHCKOW HMIEHTHYHOCTH: MaTPUOTH3Ma, yBaKeHHss K OTeuecTBy, OCO3HAHMS BKJaJa OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOMICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIMUXCsl K CAMOPa3BUTHIO U CaMOOOPa30BaHHIO HAa OCHOBE MOTHBAIMU K
00yUYeHHUIO U MTO3HAHUIO;



3) oco3HaHHBIA BHIOOpP M TMOCTPOCHHME MAajbHEHIIEH HWHIUBUIYaJbHOW TpaeKTopuu OoOpa3oBaHHS Ha 0a3e OPUEHTUPOBKM B MHpe mpodeccuid u
npodeccHOHANBHBIX MPEANOYTCHUNH C y4€TOM YCTOMUYMBBHIX MO3HABATEIBHBIX MHTEPECOB, a TAaK)KE€ Ha OCHOBE (POPMUPOBAHHS YBAXKHTEIHHOTO
OTHOLUEHHUSA K TPYAY, Pa3BUTUE ONbITA YYaCTHUs B COLIMAIIBHO 3HAYMMOM TPY/IE;

4) yMeHHE KOHTPOJUPOBATh MPOLIECC U PE3YJIbTAT YUEOHOM U MaTEMaTUYECKON NeATEIbHOCTH;

S) KPUTUYHOCTb MBILJICHUS, UHULUATUBA, HAXOJYMBOCTh, AaKTUBHOCTb IIPU PELICHUM  MaTeMaTUYECKUX 3a/au.

B MemanpedMemHOM HallpaBJICHUU!

1) ymeHHe CaMOCTOATEIBHO OMPEACIIATh 1IEJIM CBOEr0 OOYUYeHUsI, CTABUTh U (POPMYIHUPOBATH JyIsi ceOs HOBBIE 3a/1a4U
B yuébe:
*  pa3BUBATh MOTHUBBI M HHTEPECH! CBOEH NO3HABATEIBHOMN AEATEIBHOCTH;
* YMEHHE COOTHOCHUTH CBOHM JICUCTBHS C INIAHUPYEMBIMHU PE3yJbTaTaMM, OCYIIECTBISATh KOHTPOJIb CBOEH JIEATEIBHOCTH
B IIpoLECcCE JOCTHKEHUS Pe3ysIbTara:
*  OmpeaensTh CocoObl AEMCTBUN B paMKax MPeJJIOKEHHBIX YCIOBUN U TPEOOBaHUM;
*  KOPPEKTUPOBATh CBOU JECHCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallUuEH;

2) yMeHHe OIpenensiTh MOHATHA, CO3/JaBaTh 000OIIEHUS, YCTaHABIMBATH AHAJIOTUH, KJIAaCCU(UIIMPOBATH, CAMOCTOSTEIBHO BBHIOMpATh OCHOBAHUS U
KpUTEpUH JUIs KilacCUPUKALIUH;

3) yMeHHe ycTaHaBIMBATh MPUYUHHO-CIEICTBEHHbBIE CBS3U, CTPOUTH JIOTHUUECKOE pacCyXIeHUE, YMO3aKIIOUeHHe (MHAYKTUBHOE, AEAYKTHBHOE U IO
aHaJIOTUH) U JeNaTh BbIBOIbI;

4) pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH HCHOJIB30BaHUS HHPOPMALIMOHHO -KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA;

5) mnepBoHaYalbHbIC MPEACTABICHUS 00 UACSIX U O METOJIaX MaTEMaTUKHU KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MO JIETUPOBAHUS
SIBICHUM U TIPOIIECCOB;

6) yMeHHe BUIETh MaTEeMAaTHUECKYIO 33a/1a4yy B KOHTEKCTE MPOOIEMHOM CUTYallMU B IPYTUX AUCHUIUIMHAX, B OKPYXKAIOLIEeH )KU3HU; yMEHUE HaXOAUTh B
pPa3IMYHBIX HMCTOYHUKAX HHQPOpMALMIO, HEOOXOAMMYIO [Jis pEUIeHUs MaTeMaTH4ecKuX NpolieM, M NPeAcCTaBIsITh €€ B MOHATHOH (dopwme,
MIPUHUMATD PEUICHUE B YCIOBUSAX HEMOJHON MU U30BITOUYHOMN, TOUHON UJIM BEPOSITHOCTHOUW MH(POPMALIHUH;

9) ymMeHHe NOHMMAaTh M HCIOJIb30BAaTh MaTeMaTHYeCKUe CpeACTBa HarmIAHOCTH (rpaduku, TaOIUIBI, CXEMbl W JAp.) I WUIIOCTpaluH,
MHTEPHpPETALUN, APTYMEHTAIUH;

10)ymeHue BBIABUTATh TUMIOTE3bI MIPU PEIISHUH 33/1a4d, TOHUMATh HEOOX0IUMOCTh UX TTPOBEPKH;

11) moHMMaHUe CYIIHOCTH AITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE JIEMUCTBOBATh B COOTBETCTBUU C MPEATI0KEHHBIM AJITOPUTMOM.

B npeomemHoM HalpaBIeHUU:

BoinyckHHUK HayuuTces B 7-9 kjaccax (Ui MCIOJIb30BaHUS B TIOBCETHEBHOM KU3HU M 00ECIIEUSHHS] BOSMOXXHOCTH YCIEIIHOTO MPOJOIKEHUsT 00pa30BaHUS
Ha 6a30BOM ypOBHE)

Inemenmul meopuu mroxcecme u Mamemamuyeckoil 102UKu



* OmnepupoBarh Ha 6a30BOM YPOBHE IMOHATUSMH: MHOXKECTBO, 3JIEMEHT MHOYKECTBA, MTOIMHOXKECTBO, IIPUHAIIEKHOCTH;

* 3a/1aBaTh MHOXKECTBA MEPEUUCICHHEM UX HJIEMEHTOB;

* HaxOIWTb NepeceueHue, 00beIMHEHNE, TIOAMHOKECTBO B MMPOCTEHITNX CUTYalLUsX;

* TIPHUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI JIJIsl TIOITBEPKICHIS CBOMX BBICKA3bIBAHHIA.

B nosceonesnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

* HCIIOJIb30BATh rpa)uuecKoe MPeICTaBICHIHE MHOXKECTB ISl ONMCAHMS PEaTbHBIX IPOIIECCOB U SIBJICHUH, TP PEIICHUHN 33734 IPYTUX YU€OHBIX I PEMETOB.
Yucna

* palMOHAJIBHOE YMCIO0, apu(MeTHUeCKUil KBaJpaTHbIM KOPEHb;

* OIEHMBATH 3HAYCHHUE KBAJIPATHOTO KOPHS U3 TIOJIOKHUTEIHHOTO IIEJI0TO YHCIIa;

* pacro3HaBaTh pallMOHAIBLHBIC M UPPAIIOHAIBHBIC YHCIIA;

* CpaBHHMBATh YHCIIA.

B nosceonesnoui scusnu u npu uzyyeHuu opyeux npeomemos:

* OIICHWBAThH PE3YJbTATHl BRIYMCICHHUI IPU PEIICHUH MPAKTHYECKUX 3a7ay;

* BBINIOJTHATH CPABHEHUE YUCEI B PEATHHBIX CUTYAIHX;

* COCTaBJISITh YHUCJIOBBIE BBIPAXKEHUSI IIPH PEIICHUN MIPAKTHUUECKUX 3a/1a4 U 3a7a4 U3 JPYTruX y4eOHBIX MPEIMETOB.

Tostcoecmeennvle npeodpazosanus
* HCMOJb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTh KBAaJAPAaTOB) JUISl YIPOUICHHU S BHIYMCICHUN 3HAYCHU
BBIPAKCHUI;
* BBINOJHATH HECTIOXKHBIE TPE0Opa3oBaHus JPOOHO-IIMHEHHBIX BRIPAKEHHUH U BBIPAKEHHUM ¢ KBaIPATHBIMU KOPHSIMHU.
B noeceonesnotl scuznu u npu usyuenuu opyux npeomemos:
* TIOHMMATh CMBICI 3aIIUCH YUCJIa B CTAaHJAaPTHOM BUJIE;
* omepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHJAPTHAS 3alHCh YUCIIAY.

Ypaenenusn u nepagencmea
* OmnepupoBath Ha 6a30BOM YpOBHE NMOHATHUSMU: PaBEHCTBO, YUCIOBOE PaBEHCTBO, YpaBHEHNE, KOPEHb YPaBHEHUS, PELLICHUE YPABHEHUS;
* TPOBEPATH CIPABEAJINBOCTb YNCIOBBIX PABEHCTB;
* pelaTh KBajJpaTHbIE ypaBHEHUS 10 (GopMysie KOpHEN KBaJpaTHOIO YpaBHEHUS;
B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:
. COCTaBJIATh U pellaTh JUHEWHbIE YPaBHEHUS NP PEIICHUH 3a/1a4, BO3HUKAIOIIUX B APYIUX YUEOHBIX MTPEIMETaX.

Dyukyuu
* Haxoaute 3HaueHHe QYHKIMH 10 3aJaHHOMY 3HaYEHHUIO apTryMEHTa;



HAXOJUTh 3HAUCHHUE apTryMEHTa MO 33JJaHHOMY 3HAUCHHIO (PYHKIIMH B HECJIOKHBIX CUTYAIIHSX;

OIIPENEIATH MOJIOKEHUE TOUKH 10 €€ KOOPAMHATaM, KOOPIAUHATBHI TOYKH 110 €€ MOJIOKEHUIO Ha KOOPAUHATHOM IIOCKOCTH;

no rpaduKy HaXOIUTh 00JAaCTh ONpEAETCHHs, MHOXXECTBO 3HAYCHUH, HYIMH (YHKUIUHU, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKHA BO3PACTAHUSA H
yObIBaHUsI, HAOOJIbIIIEE U HAUMEHbIIIee 3HaYeHUs QyHKINH;

CTPOHTH TpaduK TUHEHHOU PyHKINU;

MIPOBEPATS, SIBJISACTCS JIU NAaHHBIN rpaduk rpadukoM 3aJaHHON GyHKIUK (JIMHEHHOM, KBaJAPAaTUIHOHN, 00paTHOM MPOTIOPIIMOHATILHOCTH);

ONpeAeNATh NPUOIMKEHHbIE 3HAYEHUS KOOPAUHAT TOUKHU IIepecedeHUst rpapuKoB QyHKUNIT;

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

HCIO0JIb30BaTh TpadUKH peajbHBIX MPOLIECCOB U 3aBUCUMOCTEH JIs ONpEAETeHHs] UX CBOWCTB (HaWOOJIbIIME W HAMMEHBUINE 3HAUEHUs, MPOMEXYTKH
BO3pacTaHMsl U yObIBaHMsI, 00JIACTH MOJIOXKUTENIBHBIX U OTPUIATEIbHBIX 3HAUEHUHN U T.11.);
MCII0JIb30BATh CBOMCTBA TMHEHHON (QYHKIMH U ee TpaduK MPH pelIeHUH 3aa4 U3 IpYTUX y4eOHbIX TPEIMETOB.

Texcmoevie 3a0auu
Pemrate HecoxHBIE CIOKETHBIE 337]a4H Pa3HBIX TUIIOB Ha BCe apuMETHUECKHUE ICHCTBHS;
CTPOUTH MOJIENh YCIOBUS 3a/1a4H (B BHUJIC TAOJIUIIBI, CXEMbI, PUCYHKA WJIM YPaBHEHUs), B KOTOPOU JaHBI 3HAYCHHS JIBYX U3 TPEX B3aUMOCBSI3 aHHBIX BEJIMYWH,
C TIEJBIO TTOMCKA PEIICHUS 33]1a4H;
OCYIIIECTBJISTH CITOCOO MOUCKA PEIICHUS 33a/1a4H, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;
COCTABJIATH TUTAH PEIICHUS 3a]1a4H;
BBIJICJISIT ATAIbBI PEIICHUS 3a/1a4H;
HHTEPIPETUPOBATH BHIYUCIUTEIBHBIC PE3YJIbTAThI B 33/1a4€, UCCIICIOBAThH MOYYECHHOE PEIICHUE 3a/1a4H;
periaTh HECIOKHBIC JIOTHYECKHE 33]a4l METOJIOM PACCYKICHUM.

B noeceonesnotl sxcuznu u npu usyuenuu opyaux npeomemos.:

BbIABUI'aTb THUIIOTE3bI O BOSMOXKHBIX IIPCACIIbHBIX 3HAYCHUAX NCKOMBIX B 3a/1a4€ BEJIIMIYUH (,Z[eJ'IaTL HpI/IKI/II[Ky).
I/Icmopu;l mamemamukKu

OnuceIBaTh OTACJIbHBIC BBIAAOIITUECCA PE3YIbTAThI, MOJIYYCHHBIC B XOAC PA3BUTUA MATCMATHUKU KAK HAYKH;

3HATb IPUMEPBI MATECMATHYICCKUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3U C OTEYECTBEHHOM U BCGMHpHOﬁ HCTOpHeﬁ;

IMOHUMATDB POJIb MATCMATHKU B Pa3BUTUU Poccun.

Memoowvr mamemamuku
Br16upaTh moIXoasIIuid U3y4eHHBI METO ISl PEIIeHUs U3Y4EeHHBIX TUTIOB MaTeMaTHYECKHX 3a/a4;
[IpuBOIUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXAIOIEel NEHCTBUTENIHOCTU U MPOU3BEACHUSIX UCKYCCTBA.



BbINyCKHHK MOJYYHT BO3MOKHOCTh HAVUNThCA B 7-9 kjaccax (s oOecredeHrss BO3MOKHOCTH YCIICIIHOTO IPOJJI0JDKCHUs 00pa3oBaHus Ha 0a30BOM U
yriyOJIeHHOM YPOBHSIX)

dnemenmol meopuu MHOHCECE U MAMEMAMUYECKOU 1O2UKU
* MHOJKECTBO, XapaKTEPUCTUKU MHOXKECTBA, AJIEMEHT MHOXECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IOJMHOXECTBO, NPUHAIEKHOCTD,
BKJIFOUEHHUE, PABEHCTBO MHOXECTB;
* u300pakaTh MHOKECTBA U OTHOIIICHUE MHOXECTB C TIOMOIIBIO KPYroB Diliepa;
* OMNpeAeNsaTh NPUHAUIEKHOCTD AIEMEHTAa MHOXKECTBY, 0OBEAMHEHUIO U NIEPECEUEHUIO MHOKECTB;
* 3aJaBaThb MHOXECTBO C IIOMOIIIbIO MIEPEUUCIECHUS JIEMEHTOB, CJIOBECHOTO ONHMCAHUS;
* OIEpUPOBATh MOHATHSMH: BHICKA3bIBAHWE, HCTHHHOCTD U JIOKHOCTh BBICKA3bIBAHMS, OTPUIIAHNE BBHICKA3bIBAHHUM, OTIEpAIlMH HaJl BHICKA3bIBAHUSIMU: H, WIIH,
HE, YCIIOBHBIE BhICKAa3bIBaHUsI (MMIUIMKAIINH);
* CTPOUTH BBICKA3bIBaHMUsI, OTPULIAHHS BEICKA3bIBAHUI.
B nosceonesnoui scuznu u npu uzyyeHuu opyeux npeomemos:
* CTpPOUTH LIETIOYKH YMO3AKIIOUEHUI Ha OCHOBE UCIOJIb30BaHUS PABUII JIOTHUKH;
* HCMOJb30BaTh MHOXECTBA, ONIEPALIMU C MHOXKECTBaMHU, UX Ipaduyeckoe MpeaAcTaBIeHUE ISl ONMUCaHUsI pealbHbBIX MMPOLIECCOB U SIBICHUH.
Yucna
*  OnepupoBaTh MOHATUSMHU: MHOXKECTBO HATypaJbHBIX YHCET, MHOKECTBO LEIBIX YHCE, MHOKECTBO PAllMOHAIBHBIX YKCEN, UPpAHOHATIBHOE YHUCIIO,
KBaJIpaTHBI KOPEHb, MHOKECTBO JICHCTBUTEIILHBIX YHCEN;
*  BBINOJIHATH OKPYIJICHHE PAIlMOHATIBHBIX YHCEI C 3aJaHHON TOYHOCTHIO;
*  CpaBHHUBATh pallMOHAJIbHBIE U UPPALMOHATILHBIC YHCIIA,;
*  MPEACTaBJIAThH PALMOHAIBHOE YUCIO B BUJAE JECITHUHOMN IpoOH
B noeceonesnotl sxcuznu u npu usyuenuu opyaux npeomemos.:
* TPUMEHATH MIPaBUIa TPUOIKEHHBIX BRIYUCICHUN IPU PEIICHUU MPAKTUYECKUX 3a/1a4 U PEIICHUH 3a7a4 APYTrUX YUeOHBIX TPEIMETOB;
* BBINOJHATH CPAaBHEHHUE PE3yJIbTATOB BBIUYMCICHUHN MPU PEIICHUH MPAKTUYECKUX 33]1a4, B TOM YKCIIEe TPUOIMKEHHBIX BEIYHUCICHHI;
* COCTAaBIIATh U OLIEHUBATh YMCIJIOBbIE BHIPAXKEHUS IPU PEIICHUH MPAKTHUECKUX 3a7a4 U 3a]a4 U3 APYrUX y4eOHbIX IPEIMETOB;
* 3aMChIBaTh U OKPYIJISATh YUCIIOBBIE 3HAUEHUS pEaSIbHBIX BEJIMUUH C UCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS.

Tootrcoecmeennvie npeodpazosanus
* pacKIaabIBaTh HA MHOXKUTENU KBAIPATHBIN TpEeX4JIeH;
* BBIMOJHATH MPEOOpa3OBaHUs IPOOHO-PAIIOHATBHBIX BBIPAXKEHUI: COKpalleHue apo0Oeii, mpuBeAeHHe airedpandeckux apobeil Kk o0meMy 3HaMeHaTENo,
CIIOKEHHE, YMHOXKEHHE, JelieHUe anreOpandeckux Apo0el, Bo3BeIeHNEe anredpandeckoii [poou B HaTypallbHYIO U OTPHUIATENBHYIO CTEIICHb;
* BBIMOJHATH MPEoOpPa30BaHUsI BRIPAKEHUH, COACPKAIINX KBAApAaTHbIE KOPHH,
* BBIACIATH KBaAPAT CYMMBI WM PAa3HOCTH IBYY/ICHA B BBIPAKCHUAX, COACPIKAILIUX KBAaJApaTHbIE KOPHU;



* BBINOJHATH IPeoOpa30BaHUsl BBIPAKEHUH, COAEPIKALLIUX MOYIb.
B noeceonesnoii scusnu u npu uzyuenuu Opyux npeomemos:
* BBINIOJHATH MIPe0Opa3oBaHus alreOpandecKux BHIPAKCHUN MPU PEIICHUH 3a/1a4 APYrUX YIEOHBIX PEIMETOB.

Ypasnuenusn

* OmnepupoBarh MOHATHAMH: YPaBHCHHE, KOPCHb YPAaBHECHUS, PABHOCUJIBHBIC YPABHEHHS, 00JIACTh OIIPEICIICHUS YPABHCHUS;

* pemaTh KBaJPAaTHBIC YPABHEHUS U YPaBHEHHS, CBOJMMBIC K KBAJIPATHBIM C IIOMOIIBIO TOKISCTBEHHBIX MPeoOpa3oBaHMil;

* pemath APOOHO-ITMHEHHBIC YPAaBHEHUS;

* pemarh MPOCTEHIINE UPPAIMOHATBHBIE YPAaBHECHHUS;

* pemath ypaBHEHHUs CIIOCOOOM Pa3IOKEHHS Ha MHOKXUTEIN U 3aMEHbI IIEPEMEHHOMT;

* pelmraTh HECJIIOKHBIE KBAPATHBIC YPABHEHHSI C TTAPAMETPOM;

* pemraTh HECJIIOKHBIE CHCTEMBI JIMHEHHBIX YPAaBHEHHUH C ITapaMeTpamHu.

B nosceonesnotl sxcuznu u npu uzyvyeHuu opysux npeomemos.

* COCTaBJISITh M PEIIaTh KBaJIpaTHBIC YPAaBHEHWs, YPaBHEHUS, K HUM CBOJSIIMECS, CUCTEMbI JTUHEHHBIX YpPaBHEHUHU, MPU PEIICHUU 3a7a4 JAPYTUX YUIEOHBIX
MIPEIMETOB;

* BBINOJHATH OIEHKY MPaBIONO0I00Us Pe3yIbTaTOB, MOJYyYaeMbIX MPHU PEIICHUU JIMHEHHBIX U KBAJAPATHBIX YpaBHEHUHN U CUCTEM JMHEHHBIX ypaBHEHUU Mpu
pelIeHNH 3aa4 JPYTruX y4eOHbIX IPEIMETOB;

* BBIOMpATh COOTBETCTBYIOLIUE YPABHEHUS, UM UX CUCTEMBI JJISi COCTABJIICHUS MAaTEMaTHYECKOW MOJENH 3aJaHHOW pearibHOW CUTyallud WU MPHUKIATHOM
3a/1a4u;

* YMETh MHTEPIPETUPOBATH MOJTYUYCHHBII MPU PEUICHUH YPAaBHEHHUS, WIM CUCTEMbI Pe3ylbTaT B KOHTEKCTE 3aJJaHHOW pealbHOM CUTyalluu WIM MPHUKIaTHOMN
3a/1auH.

Dynkyuu
* OmnepupoBarh NOHATHAMU: (PYHKLIHMOHAJIbHAS 3aBUCUMOCTb, (QYHKIMS, rpaduk (YHKIUHU, COCOOBI 3a1aHusl (PyHKUMH, apryMEHT M 3HauyeHHue (yHKLUH,
001acTh OnpeaeNeH!sl 1 MHOKECTBO 3HAYCHUH (DYHKLUH, HYIH (PYHKIMH, TPOMEKYTKU 3HAKOTIOCTOSHCTBA;
* CTPOMTH rpadMKH KBaApaTHIHON (PYHKIMI, 0OpaTHOI MPONOPIMOHAIBHOCTH, GYHKIMM BUA: ¥ = /X ;
* HcciIenoBaTh (PYHKLUIO O ee rpaduky;
* HaxOJMTb MHOXECTBO 3HaU€HHH, HYJIH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTHU KBaJ[paTUUHON (DYHKIUH;
B noeceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:
* WJUIIOCTPUPOBATH C MOMOIIBIO IpaduKa peaibHyI0 3aBUCUMOCTh HJIM MPOLIECC M0 UX XapaKTepUCTUKAM;
* HCII0JIb30BATh CBOMCTBA U rpauK KBaIpaTUYHOM (PYHKLMU NP PEIICHUH 33/1a4 U3 APYruX y4eOHBIX MPEIMETOB.



I/Icmopu}l mamemamuku
® XapaKTepmoBaTb BKJIaJ BBIAAIOIIUXCSA MATCMATHUKOB B Pa3BUTUC MATCMATUKH U MHBIX HAYYHBIX O6HaCT€I>'I;
¢ IIOHMMAThb POJIb MAaTCMATUKH B PA3BUTHU Poccun.

Memoovr mamemamuku
* cnonp3ys u3yuyeHHbIE METO/Ibl, IPOBOJUTH JOKA3aTEIbCTBO, BBINOJIHATH OIIPOBEPIKEHUE;
* BBIOMpATh N3YYEHHBIEC METOJIBI M X KOMOMHALINY JUIS PEIICHHSI MAaTeMAaTHIECKUX 3a/1a4;
* HCMOJb30BaTh MaTEMAaTUYECKUE 3HAHUS JIJIsl ONMCAHUS 3aKOHOMEPHOCTEN B OKpPY’Karollel AeHCTBUTEIBHOCTU U MPOU3BEICHUIX UCKYCCTBA;
* TPUMEHATH MPOCTEHIINE TPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN MaTEMaTHYECKUX 3a/1au.
IInanupyemMble pe3yJibTaThl 0CBOCHHS Y4eOHOM NMPOrpaMmbl N0 NpeaMeTy «Auaredpa-9»

HepasencrBa
BbpInyCKHUK HAy4YHUTCH:

MMOHUMATh U TPUMEHSTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIIEHUEM HEPABEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

pelaTh JUHEeWHbIE HEPAaBEHCTBA C OJHOM MepPEMEHHOM U UX CUCTEMBI; pellaTh KBaJlpaTHbIe HEPABEHCTBA C OMOPOM Ha rpaduyecKue NpecTaBlIeHuUs;

MIPUMEHSATH aNNapaT HEPABEHCTB JUIs PELLICHUs 3a1a4 U3 Pa3InuHbIX Pa3JeoB Kypca.

BBINYCKHUK MOJYYUT BO3MOKHOCTD HAYYUThHCS:

pazHooOpa3HbIM IpHUéMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH ammapaT HEPaBEHCTB JUIS PELICHUS pa3HOOOpa3HBIX MaTeMaTHYECKHX
3a/1a4 ¥ 33]1a4 U3 CMEXHBIX IPEAMETOB, IPAKTUKH;

MPUMEHSTH rpaguuecKre MpeICTaBICHUs ISl UCCIIeI0BaHUSI HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEPKAIUX OYKBEHHbIE KOAPPHUIIUESHTHI.

DYHKUUH

BbInyCKHHK HAyYUTCS:

[IOHMMATh U UCIOJIb30BaTh (PYHKIIMOHAIbHbIE HOHATHS, SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE 0003HAUCHHUS);

CTPOMTH Ipa(UKH IeMEHTAPHBIX QPYHKINH, UCCIE0BATh CBOWCTBA YUCIOBBIX (DYHKLUH HA OCHOBE M3Y4Y€HUs MOBEJCHUS UX I'paHKOB;

MOHUMATh (PYHKIIMIO KaK BayKHEHIIYI0O MaTEMAaTHUYECKYIO MOJIEIIb AJISl ONMCAHUS IPOLIECCOB U SIBJICHUM OKPY)KAIOLIEr0 MUPa, IPUMEHSTh
(GYHKIMOHATIBHBIHN SI3BIK JUIs1 OTIMCAHMSI U MCCIIEIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NUECKUMU BEIMUNHAMM;

MIOHMMATh U UCIIOJIb30BaTh SI3bIK MOCIEI0BATEIBHOCTEN (TEPMHUHBI, CUMBOJIMYECKHE 0003HAUCHUS)

IPUMEHATH (POPMYJIBI, CBI3aHHBIE C ApU(PMETHUECKON U TeéOMETPUUYECKOM MPOrPEeCCHsIMHU, U armnapat, cOpMUPOBAHHBIHN MTPU NU3YYEHUU APYTUX
pa3nesioB Kypca, K PeIEHHUIO 3a4a4, B TOM YHMCJIE C KOHTEKCTOM M3 pealbHOM JKU3HM.

BBIHyCKHHK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

MMPOBOAUTDL UCCIICAOBAHUS, CBA3aHHBIC C U3YYCHUCM CBOICTB (I)YHKHHﬁ, B TOM YUCJIC C UCIIOJIB30BAHUEM KOMIIBKOTCPA; HA OCHOBC Fpa(bI/IKOB
HU3YUCHHBIX (I)YHKLII/Iﬁ CTPOUTH 0oJiee CIIOXKHEIC Fpa(bI/IKI/I (I(YCO‘-IHO—3aI[aHHLIe, C «BBIKOJIOTBIMH»» TOUKaMH U T.H.);

HCIIOJIB30BATh (byHKLII/IOHaJIBHBIC OpCACTaBJICHUA U CBONCTBa (I)yHKI_II/Iﬁ PCHICHHA MAaTCMATHYCCKUX 3a/1a4 U3 pa3JINYHbIX pa3JCiIOB Kypca,



MIPEJICTaBIATh PE3yJbTaThl ONPOCca B BUAE TAOJIUIIbI, TUArPaMMBbI;

pemaTh KOMOMHUPOBAHHBIE 3a/1a41 C PUMEHEHHEM (DOPMYIT N-TO YiICHA U CyMMBI IIEPBBIX N WICHOB apU(PMETUIECKON 1 T€OMETPHUECKOM
[IPOrpeCcCui, IPUMEHSS IIPU 3TOM allapaT YpaBHEHUN U HEPAaBEHCTB;

MOHUMATh APUPMETHIECKYIO U TEOMETPHUECKYIO MTPOTPECCHU KaK (DYHKIIMU HATYPAJIbHOTO apryMEeHTa; CBA3BIBATh apU(PMETUIECKYIO
IIPOTPECCUIO € IUHEHHBIM POCTOM, T€OMETPUYECKYIO — C SKCIIOHEHIIMAIBHBIM POCTOM.

DJ1eMeHThI IPHKJIAJTHOI MATEeMATHKH

BbInycKHMK HAy4YUTCS:

WCIIOJIb30BaTh B X0JI€ PEIICHUS 3a/1a4 JIEMEHTAPHBIE TIPEJICTABIICHHUS, CBSI3aHHbIE C MPUOIMKEHHBIMUA 3HAYCHUSIMU BEJTUYHH;
HCIIOJIH30BATh MPOCTEHIIINE CTIOCOOBI TPEICTABIICHUS M aHANIN3a CTATUCTUYECKHUX JaHHBIX;

HaxO0JIUTh OTHOCUTEJIHHYIO YACTOTY U BEPOSTHOCTH CIIYUallHOTO COOBITHS;

peraTh KOMOMHATOPHBIE 337]a41 Ha HAX0XKICHHE YUCiia 00BEKTOB UM KOMOMHAITUH.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYUYUTLCH:

MOHATHh, YTO YHUCJIOBBIC JaHHBIC, KOTOPBIC HCITOJB3YIOTCSA JUIS XapaKTEPUCTHKA OOBEKTOB OKPYKAMOIIETO0 MHpPA, SBJSIOTCS NPEUMYIIESCTBEHHO
MPUOMMKEHHBIMHU, YTO [0 3alUCH TPHONMKEHHBIX 3HAYCHWH, COJIEp)KAIIMXCAd B HWH(DOPMAIMOHHBIX HMCTOYHHKAX, MOXXHO CYJIUTh O TIOTPENTHOCTH
MIPUOITMKCHHS;
MOHATH, YTO TIOTPEIIHOCTh PE3yJIbTaTa BRIYHUCICHUH TOJDKHA OBITh COM3MEPHMa C TIOTPEITHOCTHIO MCXOHBIX JaHHBIX;

nproOpeCTH TMEepPBOHAYANBHBIN OIBIT OpraHW3alMu cOOpa MAaHHBIX MPHU MPOBEICHHH OMpOca OOIIECTBEHHOTO MHEHHS, OCYHIECTBISATh WX aHAIM3,

MPUOOPECTH OMBIT MPOBENEHUS CIIy4alHBIX JKCIEPUMEHTOB, B TOM YHCJIE C TOMOUIbI0 KOMIBIOTEPHOTO MOJCIMPOBAHMS, WHTEPIPETALMH HUX
PE3yNbTaTOB;
HAyYUTHCS HEKOTOPBIM CHEIHAIbHBIM MPUEMaM pelieHns KOMOMHATOPHBIX 3a/1a4.

Coaep:xanne y4eOHOro npeamera «Aareopa-9»

Tema pa3naesna

OcHoBHBIE BHAbI Y4e0HOM 1esiTeJbHOCTH U (JOpMBbI OPraHu3aluy y4eOHbIX 3aHATHH

1. HepaBencrBa

UucnoBble HepaBEHCTBa M UX cBoiicTBa. CloXeHue u
YMHOXEHHE  YHCIOBBIX  HepaBeHCTB. OlieHMBaHUE
3HayeHus  BblpakeHus.  HepaBeHctBO ¢ ogHOM
rnepeMeHHoM. PaBHOCWIBHBIE HepaBeHCTBA. YuciaoBbie
MPOMEXKYTKU. JIMHENHbIE U KBaJpaTHbIE HEPABEHCTBA C
ofHOM mepeMeHHOM. CHCTeMbl HEPABEHCTB C OJHOM
MIEPEMEHHOM

Pacnio3naBath U NPUBOIUTEL IIPUMEPBI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMU,
JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW, ABOMHBIX HEpaBeHCTB. POpMyIHpOBATH:
OIIPENENICHUSA: CPAaBHEHUSA [BYX 4YHCEJ, PELICHHUs HEPABEHCTBA C OJHOM IEPEMEHHO,
PABHOCHJIBHBIX HEPABEHCTB, PEIICHUSI CHCTEMbl HEPABEHCTB C OJJHOM MepeMEeHHOU, 00sacTH
OIIPENENICHUs] BBIPAXKEHUSA; CBOMCTBA YHCIOBBIX HEPABEHCTB, CIIOXKEHUSA U YMHOXKCHUS
YHCIIOBBIX HEPABEHCTB. /{0Ka3bIBaTh: CBOMCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU
U YMHOXCHMH YHCJIOBBIX HEpAaBEHCTB. PemiaTh JMHEHHBIE HEPABEHCTBA. 3allMCHIBaTh
pelIeHUs] HEPAaBEHCTB M MX CHUCTEM B BHJIE UHUCIOBBIX IMPOMEXYTKOB, OOBEIWHEHHMS,
IIEPECEUCHHS] YUCIOBBIX IIPOMEXKYTKOB. Pelars cucreMy HEPAaBEHCTB ¢ OAHOW IEPEMEHHOM.
OrneHuBaTh 3HauYeHUE BbIpaXeHHS. M300paxaTh Ha KOOPIMHATHOM MpPsIMOI 3aJaHHBIC




HEPAaBEHCTBAMM YUCIIOBBIE IPOMEKYTKH.

@Dopmbl OpraHu3anuy yaeOHO! AeATENbHOCTU. (PPOHTATbHAS, MHUBHIyalbHAas.

Bunapl yueOHON esSTEeNbHOCTH: CIyIIaHue OOBSICHEHUI YUUTeEls, CaMOCTOsITeNIbHAst paboTa ¢
y4eOHUKOM, BBIBOJI M TOKA3aTeIbCTBO (hOPMYJI, aHAIH3 GOPMYII.

2.KBaaparuunas pyHkuus

CpoiicTBa U TpaduK KBaApaTUIHON (HyHKIUH (1mapadoa).
[Toctpoenne rpaduka KBagpaTUYHOH (GYHKIUU TIO
toukaM. HaxoxkneHue Hyned KBaJpaTUYHOW (YHKIIHMH,
MHOYECTBA 3HAYECHHM, POMEKYTKOB 3HAKOIIOCTOSHCTBA,
IIPOMEKYTKOB MOHOTOHHOCTH.

Lensle ypaBHeHus. J{poOHble pallMOHAIbHbBIE YPaBHEHUS.
HepaBeHncTtBa BTOpOIl CTEnEHW € OJHOM IEPEMEHHOM.
Meron uHTEpBajIOB. YpaBHEHUE C IBYMs MEPEMEHHBIMU
u ero rpadux. Cuctrembl ypaBHEHHUU BTOPOM CTEINEHHU.
Pemenue 3amay ¢ mOMOIIBIO CHCTEM YpaBHEHUW BTOPOI
creneHu. HepaBeHcTBa ¢ [ByMS NEPEMEHHBIMM M HUX
CHUCTEMBI.

OnwuceiBaTh NOHATHE (DYHKIMHU KaK MPAaBHUJIA, YCTAHABJIMBAIOUIETO CBSI3b MEXAY DJIEMEHTaMHU
IByX MHOXecTB. @DopMynupoBaTh: oOmpeaeneHus: Hyas (QYyHKIUH, TPOMEKYTKOB
3HAKOMOCTOSIHCTBA (pyHKIMHU; (YHKIUH, Bo3pacrarouieil (yObIBarollell) Ha MHOXECTBE;
KBaJIpaTUYHOM (YHKIMM; KBaJpaTHOTO HEPABEHCTBA; CBOWCTBA KBAJApPAaTHYHON (YHKIUY;
IpaBWJIa MOCTPOEHUSI rpaduKoB (PYHKIMM C MOMOIIbIO TpeoOpazoBanuii BUja g(x) =g(x) + b;
g(x) = g(x + a); g(x)= k g(x). Crpouts rpadguxu GyHKIHHA ¢ TOMOIIBIO TpeoOpa3oBaHMil BUIa
g(x) = g(x) + b; g(x)= g(x + a); g(x) = k g(x). Crpouts rpaduk kBagparuyHoil pyHkuuu. 1o
rpaduky KBaJpaTHUYHOM (YHKIMHM OINHUCHIBaTh €€ cBOMCTBA. ONHCHIBATH CXEMaTUYHOE
pacrooKeHue Mnapadosbsl OTHOCUTENIBHO OcH a0CIMcC B 3aBUCHUMOCTH OT 3HAaKa CTapuLIero
ko3¢ duLmeHTa U JUCKPUMHMHAHTA COOTBETCTBYIOUIETO KBaJpaTHOro TpéxwieHa. Pemars
KBaJ[paTHbIE HEPABEHCTBA, MCIIOJIb3Ys CXEMY paclOJI0XKEeHUs MapadoJibl OTHOCUTEIBHO OCH
abciuce. OnMchiBaTh IpaMuecKUil METOJ PELIeHHs CHCTEMBl JABYX YPAaBHEHUH C ABYMs
IEPEMEHHBIMH, METOJ MOJACTAHOBKM M METOJ| CJIOXEHHs [UIl PELICHHUs] CUCTEMBI JBYX
YPaBHEHMH C ABYMS NEPEMEHHBIMM, OJHO M3 KOTOPHIX HE SIBJIAETCS JMHEWHBIM. PemaTs
TEKCTOBBIE 33/1a4M, B KOTOPBIX CHCTEMa JIBYX YPAaBHEHHH C IByMs NEPEMEHHBIMHU SBISETCA
MaTEeMaTHYeCKOM MOJENbI0 PeajbHOIo Mpolecca, U HHTEPIPETUPOBATh PE3yIbTaT PELICHUS
CHCTEMBI

@dopmbl Opranu3anuy yaeOHOH AeaTeNnbHOCTH: (PPOHTANIbHAS, HHANBUyalIbHAS

Bunpl yaeOHOM JeaTenbHOCTH: CilyllaHue OOBsICHEHUH yuuTels, caMOCTOsITeNIbHAst padoTa ¢
y4eOHUKOM, BBIBOJI M IOKA3aTeIbCTBO (POPMYJI, aHAIHU3 POPMYII.

3.2J/1eMeHThI NPUKJIATHONH MATEMATHKH.

Maremaruueckoe MOACIINPOBAHHUC. HpOHeHTHLIe

pacuerbl. IlpubmxkeHHble BbluucieHus. OCHOBHbIE
npaBuia KoMOMHATOpHKH. OTHOCHTENbHas YacToTa H
BEPOATHOCTh  cllydaifiHoro coObiTus.  Kilaccuueckoe
ONpeJeNieHue BeposTHOCTH. HadanbHble cBeneHus o

CTaTUCTHUKEC.

[IpuBoaNTE IpUMEpBI: MaTEMaTUYECKUX MOJIENIEH pPeabHBIX CUTYyallUil; NIPUKIAJHBbIX 3a1a4;
NpUOIMKEHHBIX BEJIMYNH; UCII0JIb30BAaHUSI KOMOMHATOPHBIX IPABUII CyMMBI U IPOU3BEACHUS;
CllyyailHbIX COOBITHH, BKJIIOYas JOCTOBEPHbIE M HEBO3MOXKHbIE COOBITHS; OIBITOB C
PABHOBEPOSTHBIMM HMCXOJAaMM; IPEJICTaBICHHUsS] CTAaTUCTMYECKHX IAaHHBIX B BHJIE TaONMIL,
MarpaMM, rpa@uKoB; MCIIOJIB30BAaHUS BEPOATHOCTHBIX CBOWCTB OKPYKAIOUIUX SIBJICHUI.
dopMynupoBaTh: OIMpeaeseHHs: a0COTIOTHOM MOTrPEeIHOCTH, OTHOCUTENBHOM MOTPELIHOCTH,
JIOCTOBEPHOT'O COOBITHS, HEBO3MOXHOI'O COOBITHS; KITACCUYECKOE OTIPE/ICTICHNE BEPOSTHOCTH;
npaBuia: KOMOMHATOPHOE NPAaBMJIO CYMMbI, KOMOMHAaTOpPHOE MPAaBUJIO IPOU3BEIICHHUS.
OnwuceiBaTh ATalbl pELIeHUs NPHUKIAAHON 3amauu. [losicHATE M 3amuchIBaTh (OpMYITy
CIIOXKHBIX IPOLEHTOB. IIpoBOAWTH NPOLEHTHBIE PACUETBl C MCIOJIb30BAHUEM CIIOXKHBIX
nporeHToB. HaxoauTe TOYHOCTH NPHOMIKEHHsS MO TaOiuIe NPUOMIKEHHBIX 3HAYCHUN




BenmunHbL. Mcnoib30BaTh Ppa3JInIHLBIC (I)OpMBI 3a11mucu HpI/IGJII/DKéHHOI‘O 3HA4YCHHUA BCIIMYUHBEI.
OnenuBath NPUOMIDKEHHOE 3HAUCHHE BEIWYHMHBL. [IpOBOIUTH OMBITBI €O CIydailHBIMHU
ucxonamu. [1oSICHATD U 3amUCBIBaTh (GOPMYITY HAXOXAECHUS YAaCTOTHI CIY4aifHOTO COOBITHS.
OnuceiBaTh CTaTUCTUYECKYIO OLEHKY BEPOSITHOCTH ciydaiiHoro coObitus. Haxonuts
BCPOATHOCTDH CJIy‘-IElfIHOI‘O COOBITHS B OMNBITaX C PAaBHOBCPOATHBIMHU HCXOJaMU. OnuceiBaTh
JTambl CTATHUCTHUYECKOTO wuccienoBanus. Odopmiate wHGOpMANWIO B BHAC TaOIUI[ U
nuarpamm. V3BiekaTe wHQOpMarMo w3 Tabaum u guarpamMm. Haxonute W TpUBOAMTH
IMPUMEPLI UCIIOJB30BAHUA CTATUCTHYCCKUX XAPAKTCPUCTUK COBOKYITHOCTHU OAHHBIX: CPCIHCE
3HA4YCHHE, MOJIa, pa3Max, MeJIMaHa BHIOOPKH.

®opMbl OpraHu3anuyu yueOHo 1esTenbHOCTH: (pOHTATbHAS, HHAUBUAYAIbHAS

Bunpl yueGHOM 1eSTENbHOCTH: ClTylIaHNe OObSICHEHUH yUUTEINsl, CAaMOCTOATEIbHAs paboTa C
y4eOHUKOM, BBIBOJI U JJOKA3aTeIbCTBO (HopMyr, aHAN3 (HOPMYII.

4. YucaoBble MmoCJ1e10BaTC/JIbHOCTH.

YwucnoBsie MOCJIeIOBATEIHHOCTH.
Apudmernueckas U  TeOMETpPUYECKas IMPOTPECCHUHU.
@opmyibl [-TO 4I€Ha W CYMMBI TEpPBBIX N YIEHOB
nporpeccun. beckoHeuHo yObIBaromasi reoMeTpuyecKas
Mporpeccusi.

[IpuBomuTe, TpUMeEpHI: TMOCIENOBATEIbHOCTEH; YHCIOBBIX IOCIEIOBATEIbHOCTEH, B
YaCTHOCTHM  apu(dMeTuyeckol U TEOMETPUYECKOW  MpOrpeccuil;  MCIOJIb30BaHUS
MIOCJIEIOBATEILHOCTEN B PEAJIbHOW JKM3HU; 33]1a4, B KOTOPBIX PAaCCMaTPUBAKOTCS CYMMBI C
OECKOHEUHBIM YHCJIOM cjaraeMbiX. OMNUCHIBaTh: TMOHATUS [OCIEIOBATEIBHOCTH, 4JIEHA
MOCIIEZIOBATEILHOCTH;  CIOCOOBI  3aJaHUsl  MOCIENOBATENbHOCTU. BBIUMCHATH:  YiieHa
MOCJIeI0BATEILHOCTH, 3aIaHHON (POPMYIION N-TO YieHA WA PEeKyppeHTHO. DOpPMYIHpOBaTh:
ompeneneHus: apuMeTUYecKol MpOrpeccur, TI'eOMETPUYECKONH MPOrpeccur; CBONCTBA
YICHOB apu(PMETHYECKOM M TeOMeTpHUYecKol mporpeccuil. 3anaBath apuPMETHUECKYIO U
FEOMETPUYECKYI0 IMPOTPECCUU PEKYPPEHTHO. 3amuchiBaTh M MOSACHATH (POpMyIibl 0OIIero
yieHa apuPMETHUYeCKOH U TeOMETPUYECKOW Mporpeccuil. 3amuchiBaTh M JA0Ka3bIBATh:
dbopMynBl CyMMBI N TEPBBIX YIECHOB apu(PMETHYECKOW U TeOMETPUYECKON MPOTPECCHIiA;
dbopMynbl, BBIp@XKAIOIIME CBOWCTBA YJICHOB apU(METUUYECKOW M TeOMETPUUYECKOM
nporpeccuii. Beruucisath cymmy 0€CKOHEUHON TeOMETPUUYECKOI MPOTPECCHH, Y KOTOPOi |q| <
1. IlpeacraBnsaTh 6GeCKOHEUHBIE IEPUOAUYECKUE APOOU B BUAEC OOBIKHOBEHHBIX JIPOOEii.
@dopmbl OpraHu3anuy yaeOHO! AedaTeNbHOCTU: (POHTANIbHAS, UHIAUBUIYyaIbHAS.

Bunpsl yaeOHOM JedTeNnbHOCTH: CilylllaHue OOBSICHEHUH yuuTens, caMoCTOsITeNIbHAast padoTa ¢
y4eOHUKOM, BBIBOJI M JOKA3aTeIbCTBO (POPMYJI, aHAIHU3 GOpMYII.

5. IloBTOpeHue (UTOroBOE)

HOBTOpI/ITL, 3aKpCIUTh U 0606H_[I/ITL OCHOBHBIC 3HAHUA, YMCHUS, IIOJTYUYCHHLIC B 9 xmacce.




Kanennapuo-remaTuyeckuii njan no ajareope B 9 kiacce (3 yaca B Heaeso, 102 yaca B ron)

Ne oMallHee 3aJaHue
ypPOKa Koa-go ara Aata Tema ypoka g )
u/n 4acos S pakr
I'nasa 1. Hepasencmea (20 uacos)
IHoBTOopenue. §1. UnucnoBbie HepaBeHcTBA. (3 yaca)

1 1 [ToBTOpEeHME OCHOBHBIX MOHATHI Kypca & Kiiacca

2 1 YucnoBbie HEPAaBEHCTBA

3 1 YucnoBbie HEPABEHCTBA

§2. OcHOBHBIE CBOHCTBA YHCJI0BBIX HepaBeHCTB (1 yac)
4 1 OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB
§3. Cil0:keHNe M YMHOKEeHHE YMCJI0BbIX HepaBeHCTB. OueHuBaHue 3HAYEeHUs BbIpa:keHus (3 yaca)

5 1 CnoxeHue 4iCIIOBbIX HEPABEHCTB

6 1 YMHOX€EHNE YUCIIOBBIX HEPABEHCTB

7 1 OueHrBaHuE 3HAYEHUS BBIPAKECHUS

§4. HepaBenctBa ¢ ogHoii nepemenHoii (1 gac)
8 1 HepaseHncTBa ¢ 0qHOM nIEpeMeHHOM




§5. PelneHue JinHeiiHbIX HEPABEHCTB C OHOM NMepeMeHHOI. Ync10BbIe MPOMEXYTKH (5 4acoB)

9 1 UucnoBble IPOMEXKYTKU
10 1 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
11 1 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHON
12 1 Pemrenne 3aganuii CBOAAIIMXCS K PELICHUIO TUHEHHBIX HEPAaBEHCTB
13 1 Pemrenne 3aganuii CBOAAIIMXCS K PELICHUIO TUHEHHBIX HEPAaBEHCTB
§6. Cucrembl TUHEHHBLIX HEPABEHCTB € O/IHOI nepeMeHHOI (5 4yacoB)
14 1 [Iepecedyenne 4nCIOBBIX POMEKYTKOB
15 1 Cucremsbl TMHEHHBIX HEPABEHCTB C OJJTHOU MEPEMEHHON
16 1 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
17 1 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
18 1 3agaHui, CBOASIIMECS K PEIICHUIO CUCTEMbI JIMHEHHBIX HEPABEHCTB
19 1 O0630pHbIii ypok 1o TeMe «HepaBeHcTBa»
20 1 KonTtposbHnas padora Nel mo reme «HepaBeHcTBa»
I'nasa 2. Keaopamuunas ¢pynkuyus (37 uacoe)
§7. lloBTOpeHune U pacuiMpeHue cBeeHuil 0 pyHkuuu (2 yaca)
21 1 [ToBTOpEHUE U pacHIMpeHne CBeIeHUH 0 pyHKIUN
22 1 [ToBTOpEHUE U pacHIMpeHne CBeIeHUH 0 pyHKIUN
§8. CeoiicTtBa ¢pynkunu (3 yaca)
23 1 Hynu dyHkimm
24 1 ITpoMexyTKH 3HAKOMIOCTOSIHCTBA (DYHKIMH




25

[IpomexxyTku Bo3pacTaHUs U yOBIBAaHUS (PYHKIHH

§9. ITocTtpoenue rpadpuxa pyuxuuu y=kf(x) (2 uaca)

26 [MocTpoenwue rpaduka pyakunn y=kf{x)
27 [MocTpoenwue rpaduka pyakuun y=kf{x)
§10. MocTpoenue rpapuxoB pyukuun y=f(x)+b u y=f(x+a) (3 yaca)
28 [Toctpoenune rpaduka pyHkuu y=f(x)+b
29 [Toctpoenune rpaduka pyHkiuu y=f(x+a)
30 [octpoenue rpadukos byHKimy y=f(x+a)+b u y=kf(x + a)*+b
§11. KBagparuuynas pynkuus, ee rpaguk u cBoiictea (64acoB)
31 Ksanparnunas GyHkius
32 AJTOPUTM MTOCTpOEHUS TpaduKa KBAAPATUIHON (QYHKITUN
33 [TocTpoenue rpaduka KBagpaTHIHON (PYHKIIUH
34 [TocTpoenue rpaduka KBaIpaTHIHON (PYHKIIUH
35 CBoiicTBa KBaJpaTUIHON (PYHKITMH
36 CpoiicTBa KBaJIpaTUYHOU (DYHKIIUU
37 O0630pHbIit ypok 1o TeMe «KBaapatuunas ¢GyHKius, ee rpaguk 1 CBOHCTBaY
38 Kontposabnasa padora Ne2 mo teme «KBaaparmunasi QyHKunusi, ee rpapuxk mu
CBOMCTBA»

§12. Pemienue kBagpaTHbIX HepaBeHCTB (6 4acoB)
39 ANTOPUTM pellieHus] KBaIpaTHBIX HEPABEHCTB
40 Pemenune kBagpaTHBIX HEPABEHCTB




41 1 Pemrenne kBagpaTHbIX HEPABEHCTB

42 1 Pewrenne kBagpaTHbIX HEPABEHCTB
43 1 3aaHus, CBOJISIINECS K PEIICHUIO KBAJPaTHBIX HEPABEHCTB
44 1 3aaHus, CBOJIAIINECS K PEIICHUIO KBAJPaTHBIX HEPABEHCTB

§13. CucreMbl ypaBHeHHii ¢ AByMs nepeMeHHbIMH (6 4acoB)

45 1 I'padmueckuii MeTo perieHnst CUCTEM YpaBHEHHH ¢ IByMs IEPEMEHHBIMU
46 1 Pemrenne cucrem ypaBHEHUN METOAOM MTOJCTAHOBKHU

47 1 Pemenue cucreM ypaBHEHH METOOM MOACTAaHOBKH

48 1 Pemrenne cucrem ypaBHEHUN METOJOM CIIOKEHHS

49 1 Merton 3aMeHbI IEPEMEHHBIX IIPH PEHIEHUN CUCTEM YPaBHEHUN

50 1 Omnpenenenne KOIMYECTBA PEUICHUI CHCTEMBI ypaBHEHUN

§14. MaTemaTtudeckoe MojaejpoBanue. Pemenue 3a1a4 ¢ NOMOIIbIO CHCTEM YPAaBHEHU BTOPOi cTeneHu (5 yacoB)

51 1 Marematruyeckass MOJENE 3a1a4n

52 1 DTanbl pelieHus MPUKIAJIHON 3aa41

53 1 Peuienne npukiiagHpIX 3a/1a4 ¢ IOMOILIBIO CUCTEMbl YPABHEHUH C IBYMS
epEeMEHHBIMHU

54 1 Pemrenue 3agau ¢ MOMOILBIO CUCTEM YPaBHEHUU BTOPOMl CTETIEHU

55 1 Pemrenue 3agau ¢ MOMOILBIO CUCTEM YPaBHEHUU BTOPOMl CTETIEHU

56 1 O0630pHBbI ypok o TeMme «PerieHne KBapaTHbIX HEPABEHCTBY

57 1 KonTtpoabHas pabora Ne3 no teme «Pemienne KBaIpaTHbIX HEPABEHCTB.

Cucrembl ypaBHeHHI ¢ ABYMs lepeMEHHbIMM)

I'nasa 3. Inemenmut npuknaouoiu mamemamuxu (15 uacoe)




§15. IlpouenTHbie pacueTbl (2 yaca)

58 [IpouieHTHBIE pacueTsl
59 [IpouieHTHBIE pacyeTsl
§16. AGcosroTHAs U OTHOCHTe IbHAs norpemHocTu (1 4ac)

60 AOCOIOTHAs M OTHOCUTEJIbHAS MTOTPEIIHOCTH

§17. OcHoBHBbIEe IPaBHJIa KOMOMHATOPUKH (3 yaca)
61 KomMOunaTopHO€E IpaBHIIO CyMMBI
62 KomMOunaTopHO€E IpaBHIIO MPOU3BEACHHUS
63 KomMOuHaTopHO€E IpaBHIIO MPOU3BEACHHUS

§18. HUacroTa M BepOSITHOCTb CJIy4ailHOro coObiTUs (2 yaca)
64 YacToTa 1 BEpOSTHOCTh CIIY4afHOTO COOBITHS
65 YactoTa 1 BEpOSTHOCTh CITy4allHOTO COOBITHS
§19. Kinaccuueckoe onpeesienue BeposiTHOCTH (2 yaca)
66 Knaccuueckoe omnpejeneHre BeposTHOCTH
67 Knaccuueckoe omnpeneneHre BeposTHOCTH
§20. HayaabHble cBeleHUs 0 cTaTucTuKe (3 yaca)

68 C6op nanubix. CrocoObl MpeICTaBICHHS JAHHBIX U UX aHAIIU3
69 CraTtucTudeckre XapaKTepUCTUKHU JJIS aHaIM3a JaHHbBIX
70 Pemienue craTucTuieckux 3aaau
71 O0630pHBII ypoK MO TeMe «JIEeMEHTHI IPUKIIAJTHON MaTeMaTUKI»




72

KOHTpOJIBHaﬂ paﬁoTa Ned o Teme «eMeHThI HpHKHaZ[HOﬁ MaTeMaTHKN»

I'nasa 4. Yucnoevie nocneoosamenvnocmu (17 uacoe)

§21. YucsoBsie nocienopareabHocTu (1 yac)

73 UucnoBele OCIEA0BATENbHOCTH
§22. Apupmerndeckas nporpeccusi (4 yaca)
74 Apudmernueckas nporpeccus
75 Apudmernueckas rnporpeccus
76 Apudmernueckas nporpeccus
77 Apudmernueckas nporpeccus
§23. Cymma n nepBbIX WieHOB apumMeTHdeckoii mporpeccun (3 yaca)
78 CymMMa n iepBbIX WICHOB apu(PMETHIECKOU MPOTpeccuu
79 CymMma n nepBbIX YWICHOB apu(METHUUECKOM Mporpeccuu
80 CymMa n epBbIX WICHOB apu()METHUECKOM MPOTPECCUU
§24. I'eomeTpuueckasi mporpeccusi (3 yaca)
81 ['eomeTrpuueckas nporpeccus
82 ['eomeTtpuueckas nporpeccus
83 I'eomerpuueckas nmporpeccust
§25. Cymma n nepBbIX YWIEHOB reOMeTPpHYecKOH nmporpeccuu (2 4aca)
84 CymMa n nepBbIX Y4JIE€HOB F€OMETPUUECKON IPOTPECCUH
85 CymMa n nepBbIX Y4JIEHOB F€OMETPUYECKOM porpeccun

§26. Cymma

0eCKOHEeYHO# reoMeTpr4ecKoii nporpeccun (2 yaca)




86 CymMa 6eCKOHEUHOM TeOMETPUIECKOM TPOTPECCUN

87 CymMa 6eCKOHEUHOM TeOMETPUIECKOM TPOTPECCUN

88 O0630pHBIIT YpoK MO TeMe «HUCTIOBBIE MOCIEI0BATETLHOCTIY

89 KonTpoabHnas padora Ne5 no teme «HUuciaoBblie nociie10BaTe 1bHOCTH
Iloemopenue u cucmemamu3zayusn yueonozo mamepuana (13 uacos)

90 JleiicTBUS ¢ paliOHaIbHBIMU APOOAMU

91 CBOJCTBA CTEIEHH C IIEJILIM ITIOKA3aTEIEM

92 CpoiicTBa apu(METHUECKOTO KBAJPAaTHOTO KOPHS

93 KBanparusle ypaBHeHus. Teopema Buera

94 Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON

95 KBanpartuunas ¢yHkius, ee rpaduk u cBoicTBa

96 Peurenne kBagpaTHbIX HEPABEHCTB

97 Cucremsbl ypaBHEHUH C ABYMsI IEPEMEHHBIMU

98 DJIEeMEHTHI TPUKIIAIHOM MaTEMATUKH

99 [Toaroroska k OI'D

100 [Toaroroska k OI'D

101 [Toaroroska k OI'D

102 [Toaroroska k OI'D




