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ITosicHuTe/IBHAA 3anUCKa.

1. Ucnone3yemeiii YMK BrmovaeT: yueOHUK /17151 0011je00pa3oBaTebHBIX KIaCCOB
Anrebpa. 9 knacc. A.I'. Mep3nsik, B.B. TTononckuii, M.C. fIkup . — M.: Bentana-I'pad, 2014,
nunaktuaeckye marepuansl, A.I'. Mep3nsk, B.B. ITononckuii, E.M.Pabunouu, M.C. Hkup .

2. Yuebnbiii iian YOY BHCOIIl mipegycmarpuBaeT B 9 Kjiacce M3ydyeHue anreOpbl
B 00beMe 102 yaca B rojj, 3 uaca B HeieJIio.
3. [Tnanupyemble pe3ysibTaTbl OCBOeHUs yueOHOro npeimMeTa «Asrebpa» B 9 Kiacce.

N3yueHue anreOpsl B 9-0M Klacce OCHOBHOM IIIKOJIBI JaeT BO3MOXKHOCTh 00YYarOIIAMCS
JIOCTUYb CJIeZIYIOLLMX pe3y/IbTaTOB Pa3BUTHUS:

B IUYHOCMHOM HaIlpaBJ/IEHHUHN:

* BOCTIUTaHWE POCCUMCKOM TpaXk[aHCKOW WJeHTUUHOCTH: TAaTPUOTH3Ma, YBa)KEHHUSI K
OTeuecTBy, 0CO3HaHUS BK/IaJja OTeUeCTBEHHbIX YUEHbIX B pPa3BUTHE MUPOBOU HayKU;

* OTBETCTBEHHOE OTHOIleHHEe K yUeHHIO, TOTOBHOCTb U CIIOCOOHOCTH OOyuaromxcs K
CaMOpa3BUTHIO U CaM000OPa30BaHHMIO HA OCHOBE MOTHBALIMHU K 00yUeHHIO U MTO3HAHUIO;

* OCO3HaHHBIM BBIOOD U TOCTpPOEHWe JanbHeMIel WHAWBU/ya/lbHON TpPaeKTOPUU
obpa3oBaHusi Ha 0a3e OpPUEHTHPOBKM B Mupe mnpodeccuii M TpodecCroHATBHBIX
MpeJNoUTeHUH C Y4€TOM YCTOMUMBBIX T103HaBaTe/NbHbIX WMHTEPEeCOB, a TaKke Ha
OCHOBe (POPMHUPOBaHHsI YBa)KUTENbHOIO OTHOILEHHS K TPYyAy, pa3BUTHE OIbITa
yuacTusi B COLIMA/IbHO 3HaUUMOM TpY/eE;

. yMeHre KOHTPOJIMPOBaTh TMpOLIeCC U pe3yibTaT y4eOHOW M MaTeMaTHuecKOu
JlesATe/IbHOCTH;

* KPUTMUHOCTb MBbIIJIEHUSl, UHULIMATHMBA, HaXOJUMBOCTb, aKTUBHOCTb IIPU pelleHUH
MaTeMaThuYeCKuX 3azady.

B MemanpeaMemHOM HallpaBJ/I€EHHUU:

* YyMeHHe CaMOCTOSITe/IbHO OMpeJensaTh 1jed CcBoero oOyueHHs, CTaBUTb U
¢dopmynmpoBats Ajist cebst HOBBIE 3ajauu
* yuébe:
* pas3BMBaTh MOTUBBI U MHTEPeChl CBOei M03HaBaTe/IbHOW [1esiTeIbHOCTH;
* yMeHHe COOTHOCUTb CBOM [eWCTBUSI C IJIaHUPDYEMbIMU pe3y/bTaTaMu,
OCYILIeCTBJISITh KOHTPOJ/Ib CBOE J1esiTeIbHOCTH
* TIpoLecce AOCTW)XKEeHUs pe3y/bTara:
e ompezenaTb CrocoObl AeWCTBUM B paMKaX IMPe/JIO’KeHHBIX YC/IOBUN U
TpeboBaHuUi;
*  KOppeKTHpOBaTb CBOM [IeCTBHS B COOTBETCTBUM C U3MeEHSIOLeics
cuTyaluenu;

* yMeHHWe OlpejensTb TOHSATHS, CO37JaBaTh OO0OOIIEHHs, yCTaHABAMBATH aHAJIOTHH,
K/1acCUUIMPOBaTh, CaMOCTOSITE/IbHO BbIOMpaTh OCHOBAaHUSI M KPUTEPUM  [IJist
K/1accuuKaLuu;

* yMeHHe YyCTaHaB/IWBaTb IPUYUHHO-CJIe[CTBEHHbIe CBSI3W, CTPOUTbH JIOTUYECKOe
paccyx/ieHre, ymMo3aK/aioueHde (MHAYKTUBHOe, [leIlyKTUBHOE U TI0 aHa/I0THK) U JlefaTh
BBLIBO/IbI;

* pa3BUTHE KOMIIETEHTHOCTH B  007acTH  WCHOAB30BaHWA ~ MH(OPMALIMOHHO-
KOMMYHMKAI[MOHHBIX TeXHOJIOTUH;

* TIepBOHaya/bHbIe TIpeACTaB/ieHWs 00 wuJesX W O MeToJaxX MaTeMaTHKH Kak 00
YHUBEpCalbHOM $I3blIKeé HAayKM M TEXHUKH, O CpeJCTBe MOJeIUPOBAaHUS SIBJIEHUW U
TIPOL{eCCOB;



* yMeHHWe BW/IeTb MaTeMaTHUeCKyI 3a/lauy B KOHTEKCTe MpOOJeMHOW CUTyallii B
JPYTUX [UCLUMIUIMHAX, B OKpY’Karollel >XU3HW; YMeHHe HaxOJuUTh B Ppa3/dyHbIX
HCTOYHWKAX WHGOPMaLM0, HeOOXOAUMYIO [I/Isl PellleHUs] MaTeMaTHUeCKHUX Mpobsiem, u
TIpe/ICTaB/IsITh €8 B MOHSATHOW popMe, TPUHKMMATh pellleHre B YCJIOBUSIX HElOTHON WH
130bITOYHOM, TOUHOU U/TU BEPOSTHOCTHON WH(MOpMaIny;

* YyMeHHWe TIOHMMaTb M WCIO/Jb30BaTh MaTemMaTHUueCKhe CpeJCTBa HAar/siAHOCTH
(rpadwky, Tab/MWIBI, CXeMbl W [p.) /Ui WITOCTPAllUM, WHTEepPIIpeTaluH,

apryMeHTaLu;

* yMeHWe BBIJBUTATh TUIIOTE3bl TIPU PEIIeHUU 3a/laud, TTOHMMAaTh HeoOXOAMMOCTh UX
MPOBEPKU;

. MOHMMaHKe CYILIHOCTU aJrOPUTMHYECKUX TpeArNucaHuii U yMeHUe [eiicTBOBaTb B

COOTBETCTBHHU C IIpeA/I0>)KEHHBIM a/ITOPUTMOM.

B npeaMemHOM HallpaBJ/IEHUU:

BbINyCKHUK _HayuyuTca B 9 kjacce (/11 WCIOMb30BaHUS B TIOBCEJHEBHOW JKU3HM W
obecrieueHust BO3MOXHOCTH YCITEIITHOTO MPO/I0/KeHUs] 00pa3oBaHusi Ha 6a30BOM YPOBHE)

DemeHmMbl Meopuu MHOX}CeCme u Mamemamu4ecKkoll 102UKu
OmnepupoBaTb Ha 0a30BOM YpOBHe  TOHATHSMH: MHOXECTBO, 3/IeMEHT MHOYeCTBa,
MO0/IMHO)XeCTBO, MPUHA/I/IEXKHOCT;
3a/laBaTh MHOXKeCTBA Iepeurc/ieHueM UX 371eMeHTOB;
HaXO/IUTh MepeceyeHre, 00beiHeHNe, TIOJMHOXXeCTBO B MTPOCTEUIIINX CUTYaLUsIX;
MIPUBO/IUTh MIPUMepPhl ¥ KOHTPIIPUMEPSI /17151 TOATBEP KeHHsI CBOUX BbICKa3bIBaHUH.

B noecedHesHOLll H#CU3HU U Npu u3yyeHuu opyaux npeomMemos:

WCT0/b30BaTh rpaduueckoe IpecTaBieHre MHOXECTB [/l ONMCaHUsl peasibHbIX MPOLIECCOB
U SIBJIEHUM, TIPY peLleHrt 3a/lau JpYTryuX yueOHbIX Tpe/iIMeToB.
Yucna
paLMoHaNIbHOE UKC/I0, apuMeTHUYeCKril KBaJjpaTHbIM KOPEHb;
OLIeHMBAaTh 3HaUeHHWe KBaZIpaTHOrO0 KOPHS U3 MOJIOJKUTE/IBHOTO L1eJI0r0 YMC/Ia;
pacro3HaBaTh paljioOHabHble U UPPALIMOHA/IbHbIE UNCIIa;
CpaBHMBAThb YMCJIA.

B noecedHesHOLlI H#CU3HU U Npu u3yyeHuu opyaux npeomemos:

OLIeHMBATb pe3y/bTaThbl BEIUMC/IEHUM NPU pellieHnH NpaKTHUeCcKUX 3a/ay;

BBITIO/THSITh CPaBHEHUE UKCel B peabHbIX CUTYaLWsIX;

COCTaBJISATh UMCJ/IOBbIE BbIP&KEHHWS MPHU pellleHUH MpakKTUUeCKWX 3ajaud U 3ajau U3 Jpyrux
yueOHBIX TIpeJIMeTOB.

TostcdecmeenHble npeoOpazoeaHus
WCI0J1b30BaTh (hOPMYyJibl COKPAIl[eHHOTO YMHOKeHUsi (KBaJpaT CyMMbI, KBajipaT Pa3HOCTH,
Pa3HOCTh KBaZIpaTOB) /iJisl YIIPOLL[eHHUsI BbIYMCIeHU 3HaueHUM BbIpayKeHUl;
BBITIO/THSATE HECJIOXKHBbIE MPeoOpa3oBaHUsl IPOOHO-TMHEMHBIX BBIp@&KEHWH W BBIpaKEHUH C
KBaJIpaTHbIMUA KOPHSIMU.

B nogcedHesHOIl JcU3HU U Npu u3yyeHUu opy2ux npeomemos:

MOHUMATh CMBICJI 3aITMCH YKC/a B CTaHAAPTHOM BU/IE;
orepupoBaTh Ha 6a30BOM YPOBHE TOHATHEM «CTaHJAPTHAS 3aMMCh YMCTIa».

YpaeHeHus u HepageHcmMea
OnepupoBaTb Ha 6a30BOM ypOBHe TIOHSITUSIMU: PaBeHCTBO, UHCIOBOe PaBeHCTBO, YpaBHeHHe,
KOpeHb YpaBHeHUs], pellleHe ypaBHeHUs];
TIPOBEPSTH CIPaBe/I/TMBOCTh UMC/IOBBIX PABEHCTB;
pellaTh KBa/|paTHble YpaBHeHUs1 110 (opMyJie KOpPHell KBaipaTHOTO ypaBHEHMUS;

B noscedHesHOLlI H#CU3HU U Npu u3yyeHuu opyaux npeomMemos:



. COCTaB/IATh W pellaTh JIMHEeHHble YpaBHEHHWsl TPY pelleHWd 3aJauy, BO3HMUKAIOLUX B
JPYTUX yueOHbIX TIpeZiMeTax.

DyHKyuu

* Haxoautb 3HaueHMe QyHKL[MM 110 33/JaHHOMY 3HaueHHI0 apryMeHTa;

* HaxO/WTb 3HaUEHHWe apryMeHTa 10 3aZlaHHOMY 3HaueHUI0 (DYHKLIMY B HECJIOKHBIX CUTYaLUsIX;

* OnpeJessiTh MOJ0XKeHHe TOYKU 110 ee KOOpAMHAaTaM, KOOPJMHAThl TOUKHM IO ee TO0JI0XKEeHHUIO
Ha KOOPMHATHOU IJIOCKOCTH;

* 1o rpaduKy HaxoAWTh 00/1aCTh OTpeje/ieHNs, MHO)XXeCTBO 3HAueHWH, HyIM (QYHKIWH,
TIPOMEXKYTKU 3HAKOTOCTOSIHCTBA, TPOMEXKYTKU BO3pacTaHUsi U yObIBaHHWsl, Haubosbliee U
HauMeHblllee 3HaUeHUs! (PYHKLUY;

* CTpPOUTH rpauK JIMHEeNHOW (QyHKLIMY;

* TIPOBepSiThb, SIB/ISETCS /M [JaHHbIM rpaduk rpadukoM 3aJaHHONM (YHKUWMK (TUHENWHOM,
KBa/[paTUUHOM, 00paTHOM MPOIOPLMOHATLHOCTH);

* ompejensTh MPUO/IVKEHHbIe 3HAUEHMST KOOPAWHAT TOUKU TiepecedeH st rparKoB (pyHKLHT;

B nogcedHesHOU JHcU3HU U npu usyueHuu opy2ux npeomemos:

* HCI0JIb30BaTh rpa)vKy peasbHbIX MPOLIECCOB U 3aBUCKMOCTEH /1JIs1 OTIpe/ie/IeHusT UX CBOMCTB
(Hauborbliie ¥ HaMMeHbIlIMe 3HaueHUsi, MPOMEXXYTKH BO3pacTaHusi U yObIBaHUs, 00/1aCTH
T0JIO)KUTE/IbHBIX U OTPUL[aTe/IbHbIX 3HaUeHUH U T.11.);

* MCIO0/b30BaTh CBOMCTBA JIMHEMHOMW (YHKIMM W ee rpavK IMpU pelleHuM 3a/au U3 JPYrux
yueOHBIX TIPeIMETOB.

Texkcmoeble 3a0auu

* PewaTb HeC/I0)KHbIe CHOXKeTHbBIE 33/lauM pa3HbIX TUTIOB Ha BCe aprudMeThuecKue J1eiCTBYS;

* CTPOUTHh MOZe/b YCIOBHUSI 3afaud (B BUe TaOJMIIbI, CXeMbl, pUCYHKA WA ypaBHEHWs), B
KOTODOH JlaHbl 3HauyeHUsi /IBYX W3 TpeX B3aUMOCBSI3aHHBIX BeJMUWH, C 1[eJIbI0 TIOMCKa
pellieHus 3aJjauu;

* OCYLIeCTBISTb CIOCOO TOMCKa pelleHusi 3aJjaud, B KOTODOM pacCy’KJeHHe CTPOUTCS OT
yCJIOBUS K TPeOOBaHUIO WU OT TpeOOBaHUS K YCIOBUIO;

* COCTaBJISITH I/IaH pelleHus 3a/iaui;

* BBIJle/ISTh JTallbl pellieHus 3a/jauu;

* VHTepIIpeTUPOBaTh BBIUMC/IUTEbHbIE pe3y/bTaThl B 3ajaue, HCC/IeA0BaTh TOTyYeHHOe
pellieHue 3a/auy;

* pellaTh HeCT0XKHbIe IOTMUeckue 3a/jaud MeTO/I0M pacCy KeHUM.

B nogcedHesHOll JcU3HU U Npu u3yyeHUu opy2ux npeomemos:

* BbIJIBUraTh TUIOTE3bl O BO3MOXKHBIX TIpe/ie/IbHBIX 3HAUEHMSIX MCKOMBIX B 3ajjaue BeJU4YMuH
(menaTh MPUKUIKY).

Hcmopus mamemamuku

* OnuchiBaTh OT/e/bHbIE BbIZAIOIIMECS pe3y/bTaTbl, IOJyYeHHble B XOJleé Pa3BUTHUS
MaTeMaTHKH KaK HayKu;

* 3HaTh MpUMepPbl MaTeMaTH4yeCKUX OTKPBITUM W UX aBTOPOB, B CBSI3U C OTEUECTBEHHOUW U
BCEMHPHOM UCTOPUEl;

* TIOHMMAaTh POJib MaTeMaTUKHU B pa3BuTUu Poccum.

Memoobt Mamemamuku
* BpiOupaTh MOAXOASIIMN  W3yUYeHHBIM MeTOZ, [/  pellieHus M3yueHHBbIX THUIIOB
MaTeMaTHUeCKUX 3a7iau;
 IIpuBOAUTH TIPUMEpBI MaTeMaTHUeCKUX 3aKOHOMepHOCTel B OKpY KaroIIieit
JIeCTBUTE/IbHOCTU Y TIPOM3Be/|eHUsIX UCKYCCTBa.

BbINyCKHHUK _TOJYYHT BO3MOXHOCTb _HAy4YuTbCcd B 7-9 kmaccax (a1 obecrieueHust
BO3MO>XHOCTH YCIIEIITHOTO TIPOZI0/DKeHHsT 06pa3oBaHus Ha 6a30BOM U yT/1y0/IeHHOM YPOBHSIX)



DemeHmMbl Meopuu MHOX}CeCme u Mamemamu4ecKkoll 102UKu
MHO)KECTBO, XapaKTepUCTUKU MHOXKeCTBa, 37eMeHT MHO)KeCTBa, IyCToe, KOHeuHoe U
0eCKOHeUHOe MHOJKeCTBO, TIOZIMHOYKeCTBO, TIPMHA/JIE)KHOCTh, BK/IOUEHHe, PaBeHCTBO
MHO)XeCTB;
n300pakaTh MHOKeCTBA M OTHOIIIeHHe MHOXKeCTB C TTOMOILIbI0 KPYTroB Diijepa;
oTipeZiesIsiTh TIPUHA/IEKHOCTh 37eMeHTa MHOXKeCTBY, OObeAVHEHWI0 W TIepeceueHHIo
MHO>KECTB;
3a/laBaTh MHOXKECTBO C TIOMOLL[bIO [Iepeurc/IeHusl 3/1IeMEeHTOB, C/IOBECHOTO OMMCaHUS;
OMepupoBaTh TMOHATUSIMU: BbICKa3blBaHWE, WCTUHHOCTb W JIO)KHOCTb BbICKA3bIBaHUS,
OTpULIaHWe BBbICKA3blBaHWM, OIepaluM HaJ BbICKA3bIBaHUSMM: W, WIM, He, YC/IOBHbIE
BbICKa3bIBaHUs (UMILIMKALMN);
CTPOUTH BbICKA3bIBAHWS, OTPULIAHNS BbICKa3bIBAHUN.

B noecedHesHOLlI H#CU3HU U Npu u3yyeHuu opyaux npeomMemos:

CTPOUTH LIETTOYKH YMOSEIKTI}OLIEHI/II\/’I Ha OCHOBE€ HCII0J/Ib30BAHUSA TIPaBUJI JIOTUKU,
HCI10J/Ib30BaTb MHOXXECTBA, Orepaljii C MHO>XeCTBaMH, UX Fpa(bl/I‘-IECKOG rnpeacTraB/ieHHUe OJisd
OINMCaHKA pea/IbHbIX IMMPOLeCCOB U SIBJIEHUH.

Yucna
*  OnepupoBaTb MOHATHUSIMU: MHOXXECTBO HaTypa/IbHbIX YMCesl, MHOXKeCTBO LieJIbIX UrCell,
MHO>KeCTBO pallMOHaTbHBIX YMCeJl, UPPALiMOHA/IbHOe YUC/I0, KBa/IpaTHBIM KOpeHb, MHOXXECTBO
JIeCTBUTE/IbHBIX UMCeT;
*  BBITOJIHATE OKPYTJIeHHe PAaliMOHAIbHBIX UKCes C 3aZlaHHOW TOUHOCTHIO;
*  CpaBHMBATH paljUOHA/IbHbIE U MPPALjMOHa/IbHbIe YMCIIa;
*  Tpe/CTaB/sATh PalOHAIBLHOE UKCIIO B BHE JeCITUUHOM P00

B nogcedHesHOIl JcU3HU U Npu u3yyeHUu opy2ux npeomemos:

MIPUMEHSITh TIpaBU/Ia TPUO/IKEHHBIX BBIYMCIEHWN TPU pellleHUH TIPaKTUUYeCKUX 3ajad U
pelLIeHnH 3a7ia4 JPYTruX Y4eOHbIX peJMeToB;

BBITIO/THSITh CPaBHEHHWE pe3y/IbTaTOB BHIYMC/IEHUU NPU pellleHUuM MpakKTUYeCcKuX 3ajay, B TOM
yucie pUOMKeHHBIX BEIYUCTIEHHM;

COCTaB/ISITh U OLIEHMBAaTh UMC/IOBbIE BbIDA)KEHUS MPY pelleHnH NpakKTUUeCcKUX 3ajay U 3a7au
U3 IpyTUX yueOHBIX TIPe/IMETOB;

3aryChbIBaTh U OKPYIJISAITh YMC/IOBble 3HaUEHUs! peasibHbIX BEJIMUMH C UCTI0/Ib30BaHUEM pa3HbIX
CUCTeM U3MepeHMUs.

ToxcdecmeenHble npeobpazoeaHus
pacK/IaJbIBaTh HA MHOXKUTE/TM KBaZIpaTHBIA TpPEXUJIeH;
BBITIOJIHATE T1peo0Opa3oBaHusi JpOOHO-palMOHANBHBIX BBIPDAKEHHWI: COKpalljeHue apo0er,
npuBeJieHre anrebpandeckux fpobeil K obljeMy 3HameHaTesr0, CI0XKeHHe, YMHO)XeHMUe,
JesieHWe anrebpandeckux ApoOel, Bo3Be/eHHWe anreOpanvecko ApoOW B HATypaabHYIO U
OTpHLIATE/ILHYIO CTETIEHb;
BBITIO/THATH TIPe00pa30BaHusl BRIPAXKEHUH, COZlepKalljiX KBaJpaTHble KOPHY;
BBIJIEJIITh  KBaZIpaT CYMMbI WM PA3HOCTH [JBYWIeHa B BBIDAKEHUSX, CO/IEPIKAINX
KBa/IpaTHbIe KODHH;
BBITIOJTHATE MPeoOpa30BaHust BbIPAXKEHUH, COZIepPKaIluX MOZAY/Ib.

B nogcedHesHOll JcU3HU U Npu u3yyeHUu opy2ux npeomemos:

BBITIOJIHATL MPeo0pa3oBaHusl anreOpanyecKUX BBIDAKEHWH TPU DPeIIeHWU 3a/lad APYTHX
yueOHBIX TIPeIMETOB.

YpasHeHus



OnepupoBaTh TMOHATUSIMU: YpaBHeHHe, KOpDeHb YypaBHEHWs, paBHOCH/IbHbIe YypaBHEHUS,
o6s1acTh onpesienieHNst ypaBHeHUS;

pellaTh KBaJpaTHble ypaBHEHWs W ypaBHEHHUs, CBOJUMble K KBaJpaTHbIM C TOMOLIbIO
TOXK/IeCTBEHHBIX TIpeo0pa30BaHUii;

periath JpoOHO-TMHEHHbIE yPaBHEHHUS;

pellaTh NPOCTellle UppaljMoHalbHble YPaBHEHUS;

peliaTh ypaBHEHHs CII0COOOM pa3oyKeHHUsi HA MHOXKUTEJTH 1 3aMeHbI TIepeMeHHO1;

pellaTh HeC/I0XKHbIE KBaJJpaTHble ypaBHEHHsI C TapaMeTpoM;

pellaTh HeC/10)KHble CUCTeMbl JIMHeHbIX YpaBHEHUH C TapaMeTpaMHu.

B noecedHesHOLll H#CU3HU U Npu u3yyeHuu opyaux npeomMemos:

COCTaB/IsITh W pelllaTh KBaZipaTHble ypPaBHEHUs, YpaBHEHWs, K HUM CBOJSIIUECs, CUCTeMbI
NMUHEeMHBbIX ypaBHEeHWH, TIPY PellieHUH 3a/lau IPYTHX yUeOHBIX TPeMeTOB;

BBITO/THSATE OLIEHKY TIPaBZOTO00Ms Pe3y/bTaToB, MOJMyYaeMbIX MPU PeIeHUH JIMHEMHbIX U
KBaJIpaTHbIX YpaBHEHWW U CHUCTeM JIMHEWHBIX ypaBHEHWM TIpU pellleHWy 3afilau Apyrux
yueOHBIX TPe/IMETOB;

BLIOMpATh  COOTBETCTBYIOI[ME  ypaBHEHUs, WIA WX CUCTeMbl /Jid COCTaBJIeHUs
MaTeMaTUYeCKOW MOJe/H 3aJaHHOW peaslbHOW CUTYalMy WU NPUK/IaIHOM 3a/laui;

yMeTb UHTepIIPeTUPOBAaTh M0JyYeHHbIN MPHY pellieHuH YpaBHEeHUs], UM CUCTeMbl pe3y/bTaT B
KOHTEKCTe 3aZJaHHOW pealbHOW CUTYyalWy WY IPUK/IaJHOMW 3a/lauu.

DyHKkyuu
OnepupoBaTh TOHATUAMU: (YHKIMOHA/IbHAsE 3aBUCHMOCTb, (PyHKIUs, rpaduk ¢yHKLWH,
crocobbl 3a7iaHuss YHKIMM, apryMeHT W 3HaueHWe (yHKUWHM, 00J/1aCTh OmpejeneHus U
MHOKeCTBO 3HaueHU QyHKLUU, HY/U GYHKLUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;
CTpOUTh TpadMKW KBAJPAaTUUHOW (YHKIUH, 0OpaTHON MpPOMOPLMOHAIBHOCTH, (QYHKI[UH
BUfA: ;
WCCIe[JoBaTh (PYHKILIUIO 110 ee rpauKy;
HaXO/IUTh MHOKECTBO 3HaueHWM, HYJM, TPOMEXYTKU 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
KBa/IpaTUUHOU (PYHKLIUU;

B noecedHesHOLll H#CU3HU U Npu u3yyeHuu opyaux npeomemos:

WJTFOCTPUPOBaTh C TOMOLIbI0 TpaduKa peasbHYH 3aBUCUMOCTb WM TMpOLiecC MO MX
XapakTepUCTHKaM;

WCMO/b30BaTh CBOWMCTBA U rpavK KBa/JpaTUYHOM (DYHKLIMU TP PeLleHrU 3aflau U3 ApYyrux
yueOHBIX TIpeIMeTOB.

Hcmopus mamemamuku
XapakTepu30BaTh BKJIAJ BBIJAIOLIMXCS MaTeMaTUKOB B pa3BUTHE MAaTeMaTUKU U HHBIX
Hay4HbIX o0sacTeif;
TIOHUMATh POJIb MaTeMaTHKK B pa3BuTuM Poccum.

Memoobt Mamemamuku
Vcrnosib3ysi u3yueHHble MeTO/IbI, POBOJUTh [JOKa3aTebCTBO, BLIMIOHSITH ONIPOBEP>KEHHE;
BbIOMPATh U3yUeHHbIe METO/bl M UX KOMOWHAIMH [J1s PEIlIeHHs] MaTeMaTHUeCKUX 3a/iau;
WCII0/Ib30BaTh MaTeMaTHueckue 3HaHUs i OMUCAHUS 3aKOHOMEPHOCTeH B OKpYrKarolleu
JIeMCTBUTE/ILHOCTH U TIPOU3BEZIEHUSIX UCKYCCTBa;
MPUMEHSITb TIPOCTeHIle TIpOrpaMMHbIe CPe/ICTBA M 3/IeKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTeMbI TIPY PellieHUM MaTeMaTHyecKuX 3a/jau.

Pa3pgen 2



CojepxaHue Kypca aaredopsi 9 Kiacca

* Hepaeencmea.

UucnoBble HepaBeHCTBA U UX CBOWCTBA. [lousieHHOe C/10)KeHe M YMHOKEeHME YMC/IOBBIX
HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OHOM ITePeMeHHOU U UX CUCTEMBI.

OcHogHasi  Yenb — 03HAKOMUThb YyuallUXCsl C NPUMEHeHHe: HepPaBeHCTB /ISl OLIeHKU
3HAUeHUH BBIPDA)KEHWM, BbIpabOTaTh yMeHHe pellaTh JIMHeHHble HepaBeHCTBA C OJHOU
riepeMeHHOM U uX crucTeMbl. CBOMCTBA YMC/IOBBIX HEPABEHCTB COCTaBJISIOT Ty 0a3y, Ha KOTOPOM
OCHOBAHO pelleHNe JIMHeMHbIX HepaBeHCTB C OJHOW NepeMeHHOW. TeopeMbl O IMOWIEHHOM
CJIOKEHWW M YMHOKEHUM HepaBeHCTB, HaXOJUThb NPUMeHeHUe MPU BbIMOIHEHWH MPOCTEUILINX
YIIp&)KHEHWI Ha OLeHKY BBIPDAKEHHH 10 MeToAy TpaHuI]. BBogsarcs moHATHS abCOMOTHON
TIOTPeIITHOCTA M TOYHOCTH TIPUOJIMIKEeHHs], OTHOCUTETbHOM TOTPelIHOCTU. YMeHUs MPOBO/IUTh
JlelyKTUBHbIE PACCY’KeHUs M0JyyatoT pa3BUTHeE Kak MpH J0Ka3aTeJbCTBaX YKa3aHHBIX TEOPEeM,
TaK Y MPY BbINOJTHEHUU yIIPa)KHEHUM Ha [l0Ka3aTe/IbCTBa HEPABEHCTB.

B cBsi3u C pellleHMeM JMHENHBIX HEPaBEHCTB C OJHOW TepeMeHHO: [JaeTcCsl TOHSTHE O
YKUC/IOBbIX TIPOMEXKYTKax, BBOJSATCS COOTBETCTBYIOL[Me Ha3BaHWMsI U  0003HayeHwUsl.
PaccMoTpeHMio cucTeM HepaBeHCTB OZHOM TepeMeHHOW TIpeJllecTByeT O3HAKOMJIIeHue
yualyxcs C TIOHSATUSMH TiepeceueHus U 00beJUHeHHsI MHOXKeCTB.

[lpy pelleHNM HepaBeHCTB MCIMO/Mb3YIOTCS CBOWCTBA PaBHOCU/IBHBIX HEPaBEHCTB,
KOTODble Ppa3bsICHSIOTCS Ha KOHKpeTHhIX mpuMepax. Ocoboe BHUMaHUe CrefyeT y/eluThb
oTpaboTKe yMeHMs pemaT MpOCTeHirie HepaBeHCTBA BHfa ax>b, ax<b, oCTaHOBUBIIMCH
CrieLjMasIbHO Ha cityvae, Korga a <0.

B sTOli Teme paccmaTpuBaeTCsl TakKe pelleHHe CUCTeM JBYX JIMHEHHbIX HepaBeHCTB C
O/IHOU MepeMeHHOM, B UaCTHOCTHY TaKUX, KOTOpbIe 3alyCaHbl B BU/le JBOMHBIX HEDABEHCTB.

* KeadpamuuHasn pyHKYus.

Oynkuusa. CporictBa (yHkuui. KBagpaTHbili TpexuneH. Pa3jiokeHue KBaZpaTHOTO
TpexujieHa Ha MHOXuTend. OyHKIms y = ax’ + bx + ¢, ee cBoiictBa u rpaduk. CrerneHHas
GyHKLMS.

OcHogHas yYe/nb — pacLIMpUTb CBeJleHHsI O CBOMCTBAaX (PYHKLMI, 03HAKOMHUTh yUall[uXCsl
CO CBOMCTBaMHM U rpa)vikoM KBa/IpaTUUHOU (PYHKLIMH. |

B Hauane TeMbl CMCTeMaTU3UPYIOTCS CBefleHUs] 0 (PyHKLMsX. [I0BTOPSIFOTCS OCHOBHBIE
TIOHATHS: (PYHKLUS, apryMeHT, 00siacTb orpejeneHusi GyHKUWM, rpaduk. /laroTcsi MOHATUS O
BO3pacTaHWY U yObIBaHMM  (YHKMM, TIPOMEXKYTKAaX 3HAKOTMIOCTOSIHCTBA. 1eM  caMbIM
co3zaetcsi 6a3a /151 YCBOEHUWS] CBOWMCTB KBa/IpaTMUHOM U CTeTNleHHOW (YHKIMMA, a Takxke [Jis
JaybHelIero yriayoseHus: GyHKIMOHAIBHBIX TPeCTaBIeHUH 1Py M3y4YeHHH Kypca anreOpbl U
HayaJl aHa/iu3a.

[ToAroToBUTENBHBIM 11arOM K HM3yUYeHUH CBOWCTB KBaJpaTUUHOW (DYHKLMU SBJSETCS
TakK)Ke pacCMOTpeHHe BOIpoca O KBaJpaTHOM TpPeXu/ieHe U ero KOPHSIX, BblJje/IeHNU KBaJpaTa
[IByu/IeHa U3 KBa/IpaTHOTO Tpexu/ieHa, pa3/ioyKeHWH KBaJJpaTHOT0 TpexusieHa Ha MHOXXUTeJH.

3yyeHue KBaJpaTMUHOM (DYHKLMH HAUMHAETCsS C PACCMOTPeHUs (PYHKLMU y = ax’, ee
CBOMCTB U 0coOeHHOCTel rpadka, a TakKKe APYTMX UYaCTHBIX BUJOB KBaIpaTUUHOW (HYHKLIUM —
QyHKImii y = ax®> + b, y = a (x - m)®>. OTH CBeJeHUs WCIIOJIL3YIOTCS MPU U3YUYeHUH CBOWCTB
KBaZIpaTUYHOW (yHKIUM 00111eTro BUa. BakHo, UTOOBI yUalyecs MoHsIM, yTo rpaduk GyHKIMN
y = ax’ + bx + ¢ MoxeT ObITb TOJyueH M3 Trpaduka QYHKIMH y = ax’ C TOMOILBIO JBYX
napasuie/lbHbIX TepeHocoB. [IpreMbl MOCTpoeHUst Tpaduka (yHKOMM y = ax’ + bx + c
oTpabaTbIBalOTCS Ha KOHKPeTHBIX TpuMepax. [Ipu 3ToM ocoboe BHUMaHHWe CiieflyeT Y/eluTb
(OpPMHPOBAHMIO y YUaIIUXCSl YMEHHs yKa3blBaTb KOOPAMHATHI BEepIIMHBI 1apaborbl, ee 0Ch
CUMMeTpHH, HaripaB/ieHre BeTBel rnapabosbl.

[lpy u3yueHHWH S5TOM TeMbl [jajbHelllee pa3BUTHe TOAy4yaeT yMeHHe HaxXOJuThb I10
rpaduKy MPOMeXYTKH BO3pacTaHUsi U yObIBaHUS (PYHKLIMH, a TaKKe MPOMEXYTKU, B KOTOPBIX
(GyHKLMS coXpaHsieT 3Hak.



Yuaiyecsi 3HaKOMATCSI CO CBOMCTBaMM CTeNeHHOM (PYHKUUM y = X" MpU YeTHOM U
HEYeTHOM HaTypasjbHOM IOKa3aTeJsie 1. BBoAUTCs NMoHATHE KOPHS N-il cterieHW. OHU M0Jy4daroT
TIpe/iCTaB/ieHre O HaXOXK/IeHUH 3HaueHWH KOPHSI C TIOMOIIbIO KaJIbKY/IATOpa, IPHUUeM BbIpaboTKa
COOTBETCTBYIOILIUX YMeHUI He TpebyeTcsi.

* Hepaeencmea c 00HOl nepemeHHOU

Llensie ypaBHeHus. [JpoOHble paloHa/nbHbIe ypaBHeHHs. HepaBeHCTBa BTOpPOM CTereHH
C OJHOU TlepeMeHHOU. MeTo/| MUHTepBasoB.

OcHogHasi yeab — CHACTEMAaTU3UPOBaTb M OOOOLIUTH CBeZeHUs] O DeIIeHWH LefbIX U
JPOOHBIX palMOHATbHBIX YpaBHEHWN C OHOM TepeMeHHOM, chOpMHpOBAaThH YMeHHe pelllaTh
HepaBeHCTBa BU/a ax” + bx + ¢ >0 wm ax® + bx + ¢ <0, rge a # 0.

B sT0li TeMe 3aBepIliaeTcsi M3yuyeHHe paljUOHaIbHBIX YPAaBHEHUI C O/IHOM nepeMeHHOW. B
CBSI3W C 3TUM TIPOBOJIMTCS HEKOTOpoe 00o00IiieHue u yriaybOieHue cBefieHHM 00 ypaBHEHUSX.
BBogsTCS IOHATYSA 11e/10T0 paljOHaIbHOTO YPaBHEHUS Y er0 CTeNeHU. YyJallyecs: 3HaKOMSTCS C
pellleHreM ypaBHEHWM TpeTbel CTeNeHW U YeTBePTOM CTeleHW C MOMOLbI0 Pa3/ioyKeHHs Ha
MHO>XWUTEIM U BBeJIeHUs1 BCIIOMOraTe/IbHOW MepeMeHHOM. MeToy, pellleHHsi ypaBHEHUW IyTeM
BBe/IeHHsI BCIIOMOTaTe/IbHBIX TTepeMeHHbIX Oy/leT MIMPOKO MCTOIb30BaThCs B Ja/bHENIIeM TPy
pellieHnH TPUTOHOMEeTPUUeCKHX, JIOTrapUPMUUeCcKUX U IPYTUX BUJIOB YPaBHEHU.

PacimpsifoTcsi CBefieHHs1 O pellleHrH APOOHBIX PaljiOHabHBIX YPaBHEHWH. Y4ariyecs
3HAKOMSITCSI C HEKOTOPBIMU ClleLiiaIbHbIMY NTPUeMaMU pellieHus] TaKuX yYpaBHEeHUH.

dopMUpOBaHKWE YMEHUH pelllaTh HePaBeHCTBa Buza ax’ + bx + + ¢ > 0 wim ax® + bx +
c<O, rze a # 0, oCyllleCcTB/IsIeTCS C ONOPOM Ha CBejleHHs 0 Tpaduke KBaJipaTUUHOU (PYHKI[WH.

Yuaiyecsi 3HaKOMATCSI C MeTOJOM WHTEepBasioB, C IOMOLIbI0 KOTOpPOrO pelLlaroTCs
HeCJI0KHbIe pallMOHa/IbHble HePABEHCTBA.

* Hepagencmea c 08ymsi nepemMeHHbIMU
YpaBHeHue C JBYMsl TlepeMeHHbIMU U ero rpaguk. CucteMbl YpaBHEHUI BTOPOU
cTerieHW. PellleHye 3a/au C MOMOILBIO CHMCTEM ypaBHeHHWW BTOpOW cTerneHW. HepaBeHcTBa C
[IByMsI [IlepeMeHHbIMU U UX CUCTEMBI.

OcHogHast yenb — BbIpabOTaTh yMeHMe pellaTh MPOCTeHIINe CHUCTeMbI, COZeprKallje
ypaBHeHUe BTOpPOM CTeleHu C [JByMs IlepeMeHHbIMH, U TeKCTOBble 3aJaud C TOMOLbIO
COCTaB/IEHUS TAKUX CUCTEM.

B naHHOM TeMe 3aBeplaeTcsi M3ydyeHUe CUCTEM ypPaBHEHUM C JByMs IlepeMeHHBIMHU.
OcHOBHOe BHMMaHHUe y/iesieTCsl CUCTeMaM, B KOTOPBIX OJHO M3 ypaBHeHUH MepBOM CTereHH, a
Jpyroe BTOpPOU.

V3BeCTHBIN yyal[uMcst Criocob MoACTaHOBKU HaXOJUT 37leCh AaibHelllliee pUMeHeHHe U
N03BOJIsIeT CBOJIUTD PellleHre TAKUX CUCTeM K PelleHUI0 KBaJJpaTHOrO YpaBHEHMUs.

O3HakoM/IeHHe yyYalluxcs C TIpUMepaMHu CUCTeM ypaBHEHUM C JByMs IlepeMeHHBbIMU, B
KOTOppIX 00a ypaBHeHHWsS BTOPOH CTereHW, [O/DKHO OCYIIeCTB/STbCS C JOCTaTOYHOU
OCTOPOXXHOCTBIO Y OFPaHUYMBATHCS POCTEHUIIIMMU ITPUMEPaMHU.

[lpyBneueHre U3BECTHBIX yyallUMCsl TpadUKOB T[03BOJISIET TIPUBECTU MPHUMepHI
rpauueckoro pelieHusi CUcTeM ypaBHeHHI. C OMOILbIO TpadryecKuX Npe/CcTaB/ieHru MOXKHO
HarJIIJHO T0Ka3aTh yYall[uMCsl, YTO CUCTEMBI [IBYX YPaBHEHHUM C BYMsI [IlepeMeHHBbIMUA: BTOPOU
CTerieHd MOTyT UMeTb OJIHO, /1Ba, TPH, UeThIpe pelleHNs UK He UMeThb PelleHU.

Pa3paboTaHHbII MaTeMaTUYeCKWH arrapaT MO3BOJISIeT CYIeCTBEHHO PaCIIMpPHUTh Kacc
COJieprKaTe/bHbIX TeKCTOBBIX 3a/lau, pellaeMbIX C TOMOLbI0 CUCTEM YPaBHEHHUH.

V3yueHue TeMbl 3aBeplliaeTcsl BBeZleHWeM TOHATUIM HepaBeHCTBa JBYMsl [1lepPeMeHHbIMU 1
CUCTEMbl HEPaBeHCTB C [JByMsl TnepeMeHHbIMU. CBefleHHsi O rpavKax ypaBHEHUH C ABYMs
repeMeHHbIMU MCII0JIb3YHOTCS TIPY W/TFOCTPALiMM MHOXKECTB pellleHUM HEeKOTOPBIX MPOCTeNIINX
HEpaBeHCTB C JIByMs [TIepeMeHHbIMU U UX CUCTEM.

*  DemeHmMbl npumaauoﬁ mamemamuku.



Maremartrueckoe MogenvipoBanue. I[IpoueHTHble pacuetwl. [IpubnkeHHbIE

BbIunc/ieHus. OCHOBHbIe TpaBWIa KOMOMHATOpWKW. OTHOCHTE/bHAasi UacTOTa UM BEepPOSITHOCTh
ciyyaiiHoro coObrtusi. Kiaccuueckoe orpefiesieHHe BepOsSiTHOCTH. HauasbHble CBeZieHUsI O
CTaTHUCTHKE.

OcHogHas yYe/nb — pacLIMpUTb CBeJleHHsI O CBOMCTBAaX (PYHKLMI, 03HAKOMHUTh yUall[uXCsl
CO CBOMCTBaMHM U rpa)vikoM KBa/IpaTUUHOU (PYHKLIMH. |

B Hauane TeMbl CMCTeMaTU3UPYIOTCS CBefleHUs] 0 (PyHKLMsX. [I0BTOPSIFOTCS OCHOBHBIE
TIOHATHS: (PYHKLUS, apryMeHT, 00siacTb orpejieneHusi GyHKUWM, rpaduk. /laroTcsi MOHATUS O
BO3pacTaHWX U yObIBaHMM  (YHKIMM, TIPOMEXKYTKAaXx 3HAKOTMIOCTOSIHCTBA. 1eM  CcaMbIM
co3zaetcsi 6a3a /151 YCBOEHUWS] CBOWMCTB KBa/IpaTMUHOM U CTeTNleHHOW (YHKIMMA, a Takxke [Jis
JaybHelIero yriayoseHus: GyHKIMOHAIBHBIX TPeCTaBIeH!H 1Py M3y4YeHHH Kypca anreOpsl U
Hayas aHanu3aB faHHOM TeMe yualyecsi 3HAaKOMSITCSI C Havya/JbHbIMUA CBeJEHUSMU U3 TEOPUU
BepOSITHOCTeH. BBOAUTCS TOHSITHE «CoydyaliHOe COOBbITHE», «OTHOCHTENbHAasi YacToTa»,
«BEPOSITHOCTb CTy4aiiHOro COOBITHsI». PaccMaTpUBArOTCS CTaTUCTHUECKUW M KIaCCHYeCKUi
TIOAXOAbl K OTpe/ie/IeHHI0 BEepPOSITHOCTH CJIy4aliHOTO coObITHs. BakHO 00paTuTh BHUMaHHe
yualmxcsi Ha TO, YTO K/IacCHYecKoe oOrpe/ie/ieHre BepOSITHOCTM MO)KHO NPHUMEHSITb TOJBKO K
TaKUM MOZE/ISIM PeasibHbIX COOBITHH, B KOTOPBIX BCE MCXO/IbI SIB/ISIOTCS PABHOBO3MOXKHBIMH.

*  Yucnoeble nocsiedoeamenbHOCMU.

YucnoBble MOCIe0BaTe/IbHOCTA. ApudMeTrnyeckass U TeoMeTpruyecKasi MpOrpecCuu.
dopMmynbl T-roYwieHa W CyMMbl TIEPBBIX N UjeHOB Tporpeccud. beckoHeuHo yObiBaroras
reoMeTpuUuecKast porpeccusi.

OcHogHas yeab — [aTb TIOHATHSL 00 apuMeTHIecKor ¥ reoMeTpUYeCKOl TPOrpeccrsix
KaK UMCJ/IOBBIX T10C/Ie/I0BaTE/IbHOCTSAX 0C0O0ro BrAa.

[lpy u3yueHWH TeMbl BBOJUTCS IOHSITHE I10C/Ie0BaTebHOCTH, Pa3bsCHSIETCS CMbIC
TepPMHUHA «N-i UJIeH Moc/iefoBaTe/IbHOCTH», BbIpabaThIBaeTCsl yMeHHe HUCIOb30BaTh UH/EKCHOe
o0o3HaueHue. OTH CBeJ|eHHsI HOCST BCIIOMOTaTe/IbHBIN XapakTep W UCTIO/b3YHOTCS /IS U3yUeHust
apu(mMeTHUYECKOW ¥ TeOMeTPUYECKOU MPOrpecCr.

Paborta c ¢opmysamu n-ro useHa ¥ CyMMBbI TEPBBIX r'a YIeHOB MPOrPECcCHi, TTIOMHUMO
CBOEro OCHOBHOIO Ha3HayeHWs, I03BOJISeT HEOJHOKPATHO BO3BPALLATbCSl K BbIUMCIEHUSM,
TOX/|eCTBEHHBIM TTPe00pa30BaHUsIM, PeIlIeHUI0 YPaBHEeHHI, HEPaBeHCTB, CUCTEM.

PaccmarpuBarorcst XapaKTepuCTUuecKre CBOMCTBA apu(pMeTUUeCKOn v
reOMeTpUYeCKOM IIPOrpecCui, 4YTO I103BOJISIeT PaClUMpUTh KPYT MpejJiaraeMbIx 3a/au.

7. Anzebpa & ucmopuuyeckom pazeumuu
3aposkeHue anreOpbl, KHUra O BOCCTAHOB/IEHWH UM TIPOTHUBOIOCTaBieHNA Myxammeza
anb-Xope3mu. Victopusi (popMUpOBaHUSI MaTeMaTUUYECKOro si3blKa. VICTOpUsi pa3BUTHS TTOHATHUS
byHKUMN.
J.®. Marnunkuit. I1JI. YebobnueB. H.U. JlobaueBckuii. B.fI. ByHskoBckuii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. [lekapt. H. Tapranses. 1. Kapgano. H. A6ens. b. TTackans.
JI. TTuzanckuii. K. T"aycc.

* IloemopeHue (umozoeoe)
OcHogHas yenb. TIoBTOPUTH, 3aKpenuTh U 00001MTE OCcHOBHBIE 3YH, mosmyueHHbIe B 9
KJiacce.

Hopwmbl oneHuBanus

OneHKa NMCbMEHHBIX KOHTPOJIBHBIX Pa0oT 00y4armuxcs 1o MaTeMaTHKe.



OTBeT OL|eHMBAETCSI OTMETKOM «5», eC/u:
paboTa BbINoJTHEHa TIOJTHOCTHIO;

B JIOTUYECKUX PaCCyXIeHUsIX ¥ 000CHOBAHUM pellleHHsI HeT MPo0esioB U OIINO0K;

B pellI€eHWH HET MAaTEMATHYECKUX [0i1%(s]0) S (BOBMO)KHEI O0JHAd HETOYHOCTB, OITMCKAd, KOTOpas
He gBJideTcd Cjl1eCTBHMeM He3HdHKA WIHW HeIIOHMMaHHA yq66HOFO MaTepI/IaJ'Ia).

OTMeTKa «4» CTaBUTCS B CIeAYIOLMX CTyYasix:

paboTa BbITNOTHEHA TIOJTHOCThIO, HO 060CHOBaHMUS I1aroB pellieHHs Hel0CTaTOUHbI (eC/u
yMeHHe 000CHOBBIBATb PACCYKEHHUS He SBJISIOCH CIeIaTbHBIM 00ObeKTOM ITPOBEPKH);

JIOTTy11[eHbl OJJHa OLIMOKA W/ eCTh [iBa — TPU HeZIoUéTa B BBIK/Ia/IKaX, PUCYHKaX, UepTexax
wy rpadukax (ec/iv 3TH BU/IbI PaOOT He SABJISUTUCH CIIeI[Ha/IbHBIM 00BEKTOM IMPOBEPKH).

OT1meTKa «3» CTaBUTCS, €CJIU:

JoTTy1[eHo Oosiee OZIHOM OMMOKYU UK OoJiee BYX — TPeX HEIOUETOB B BBIK/IA/IKAX,
yepTeXxax uiv rpadukax, Ho oOyuaroruiics obsasaetT 00si3aTe/TbHBIMU YMEHHUSIMU T10
TIpOBepsieMO TeMe.

OTMeTKa «2» CTaBUTCS, €CJIN:

JIOTTYII[eHbI CYITIeCTBEHHbIe OIMOKH, TTOKA3aBIlMe, YTO 00YUarOIUICS He
obnazaer o0si3aTe/IbHBIMU YMEHUSIMU T10 JaHHOM TeMe B TIOJTHOM Mepe.

OtmeTKa «1» craBUTCH, eciu:

paboTa 1mokasaa roJiHoe OTCYTCTBHe Yy 00yJaro[erocst 00si3aTelbHbIX 3HAHWA U YMEHUH T10
TIPOBEPsSieMOl TeMe WM 3HauuTe/IbHasi YaCTh PabOTHI BHITIOJIHEHA HE CAMOCTOSITE/TBHO.

YuuTesb MOXKET MOBBICUTh OTMETKY 3a OPUTHHA/IBHBIM OTBET Ha BOMPOC W/TH
OpUT'MHAJILHOE pellieHre 3a/1aui, KOTOPble CBU/IETETbCTBYIOT O BBICOKOM MaTeMaTH4eCKOM
Pa3BUTHM 00YUAIOIETroCs; 3a pelleHre Oosee CI0KHOU 3aJjauu T OTBET Ha Oosiee
CJIOXKHBIHM BOTIPOC, TIPe/JIOXKEeHHbIE 00yUaroI[eMyCsl IOTIO/THUTE/TBHO MOC/Ie BBITTOTHEHUS
WM KaKWX-T100 IPyTUX 3alaHuM.

OHEHKH YCTHBIX 0TBETOB oﬁytmmmnxca 10 MaTeMaTHKe

OTBeT OL|eHMBAETCS] 0TMETKOM «5», eC/Ii yUeHUK:
TI0JTHO PacKpJl CoZiep>KaHue MaTepraia B 00beMe, MpelyCMOTPEHHOM
MPOrpaMMOM U yueOHUKOM;

H3J/I0KWJI MaTepUajl T(PAMOTHBIM A3bIKOM, TOYHO HCII0/Ib3Yd MAaTEMATHYE€CKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY, B OHPEAEHEHHOI‘/JI JIOTUYeCKOM moc/1e10BaTe/IbHOCTH,

NIPaBU/IbHO BBIMIOJTHUI PUCYHKH, UepTeXH, rpadMKu, COMyTCTBYIOLE OTBETY;

IMOKa3a/1 yMeHHe WJTFOCTPUPOBATh TEOPHUKO KOHKPETHBIMU IMPUMEPAMH, ITPUMEHSATL €€ B HOBOI1
CUTYydlHUH TIPH BBITIOJTHEHWH TMMPAKTUYECKOI'0 3adHHA;

MPOJEMOHCTPUPOBAJI 3HaHHEe TEOPUM paHee U3yUeHHbBIX COMYTCTBYIOLUX TeM,
c()OPMHPOBAHHOCTb M YCTOMUMBOCTb UCIO/Ib3YeMbIX [IPU OTBeTe YMEHUW 1 HaBbIKOB;
OTBeuasl CaMOCTOsITe/IbHO, Oe3 HaBOAIIMX BOIIPOCOB YUUTEJIS;

BO3MOJXHBI OJHd — /IB€ HETOYHOCTH IIPU OCBeEIIE€HNEe BTOPOCTEIEHHbIX BOIIPOCOB W/ B
BBIK/IdIKaX, KOTOPbI€ YUEHHK JIETKO UCIIPpABUJI ITOC/IE 3aMe€UdHUA YUUTEJIA.

OTBeT OLleHMBAETCSI OTMETKOM «4», eC/Ti y/I0B/IeTBOPSIeT B OCHOBHOM TpeOOBaHUSIM Ha OLIEHKY



«5», HO TIPU 3TOM UMeeT O/IMH U3 HeI0CTaTKOB:

B U3J/1I0KEHUU Oy EHbI He0oJIbIIIHe HpOGE]IBI, He MCKd3HuBIllee MaTeMdTHhuudecKoe
CcoAep>kKaHKe OTBeTd,

AOITylleHbl OVWH — Bad He0UeTa ITPpKY OCBELeHNH OCHOBHOI'O COAeP>KaHUA
OTBETA, UCIIPaB/IEHHBIE TTOC/IE€ 3daMe€UaHUA YUNTEJIAd;

AOITyLIEHbI omrbka uiu bosee ABYX HeI04YeTOB TIIPpH OCBELIE€HWH BTOPOCTEINMEHHbIX
BOITIPOCOB W/IK B BBIK/Id[IKAX, JIETKO WCIIPABJ/JIEHHBIE TI0C/I€ 3aMeUaHUs YUUTEe .

OtMmeTKa «3» CTaBUTCS B CIeIYIOIIUX CIyYasix:
HETI0JTHO PacKpbITO COZlep>KaHKe MaTepuara (Coep>KaHue HU3/10’KeHO ()parMeHTapHO, He
BCer/ia Toc/ie/IoBaTe/IbHO), HO TIOKa3aHo 001ijee TOHMMaHKUe BOMpOca 1
MPO/JIeMOHCTPUPOBaHbl yMEHUs], JOCTaTOUHbIe /i yCBOEHHUs MPOrPaMMHOI0 MaTepuana
(onpezienieHbl « TpeOOBaHUSAMM K MaTEMaTHUECKOM MOATOTOBKE 00YYaroIUXCs» B HACTOSIIEH
TporpaMMe TI0 MaTeMaTHKe); UMeTMCh 3aTPYyJHEHUsI WX AOMYIeHbI OIMOKY B
orpefieJieHUM MaTeMaTHyeCKol TePMUHOIOTUH, UepTeXaX, BbIK/IaJKax, UCTIPaBIeHHbIe
1oc/ie HeCKOJIbKUX HaBOZSAIIUX BOMPOCOB YUUTeJIS;

y4eHUK He CTIPaBUJICS C MPUMeHeHUeM TeOPUU B HOBOW CHUTYalUU TIPU BBINIOJTHEHUH
TIPAKTUYeCKOTO 3a/IaHus], HO BBITIOJTHU 3a/laHusI 00sI3aTe/TbHOTO YPOBHSI CJIOXKHOCTH T10
JlaHHOM TeMme;

Mpr AOCTaTOYHOM 3HAHKWH T€OPETHYECKOI'O MaTepPHaJld BbISAB/I€Hd HEJOCTATOUYHAA
Cd)OpMI/IpOBaHHOCTB OCHOBHBIX y'MEHI/Iﬁ N HABBIKOB.

OTMeTKa «2» CTaBUTCS B CJIEAYIOMINX CyYasx:
He pacKpbITO OCHOBHOe CojlepyKaHue yueOHOro MaTepuara,

oOHapy)keHO He3HaHUe YUeHUKOM OosibIlel MM Harbosiee BaKHOM 4acTu
yueOHOro MaTepuaria;

JIOTTYy11[eHbI OITMOKHY B OTIPe/Ie/IeHUH TTOHSTHH, TIPU UCTI0/Ih30BAHUN MaTeMaTHUeCKOoH
TEePMUHOJIOTUH, B PUCYHKaX, uepTe)kax WM rpadukax, B BbIK/Ia/IKaX, KOTOpbIe He
WCIIpaBJ/IeHbI MOC/Ie HECKOIBKHUX HaBOASIIIUX BOMIPOCOB YUUTEIS.

OtrMeTKa «1» CcTaBUTCS, eC/u:

yUeHHK 0OHapy)KW/I MO/THOe He3HaHWe Y HelTOHUMaHWe W3y4aeMoro yueOHOro MaTepuasa
WA He CMOT OTBETUTh HU Ha OJJUH W3 TIOCTaB/IeHHBIX BOIIPOCOB TI0 U3yUeHHOMY
Marepuarny.

O6uas kK1accupuKamus omHOoK.

I[Tpu olieHKe 3HaHWH, YMEHUM 1 HABBIKOB 00YUAIOIUXCS C/IeZIyeT YUUTBIBATh BCE OMIMOKH
(rpy6Obie ¥ HerpyObIe) U HEeZOUETHI.

I'pyOBbIMH CUMTAIOTCH OIIHOKH:

He3HWHUe Orpe/ie/ieHUsi OCHOBHBIX MOHSATUM, 3aKOHOB, MPaBW/1, OCHOBHBIX TOJIOXKEHUI
TeopuH, He3HaHUe (GOPMYJI, OOIIETIPUHSATBHIX CHMBOJIOB 0003HAUEHUM BeJTMUWH, eNHHUL] UX
M3MepeHUsi; He3HaHWe HauMeHOBaHUM eJUHUL] U3MepeHUs;

HEYMEHHE BbIAE/TUTL B OTBETE I'/IABHOE;

HeyMeHHe NTPUMEHSITh 3HAHUSI, A/ITOPUTMBI JIJIS1 PEIIeHUs 3a/1ay;
HeyMeHHe JieJlaTh BBIBOLI U 000011eHuS;



HeyMeHHe YUTaTh U CTPOUTh TpapuKy;

HeyMeHHeE I10/Ib30BaThbCA NMePBOUCTOYHHUKAMM, y‘—IE6HI/IKOM n
CIIPpaBOYHHUKAMU; MMOTEPSA KOPHA WKW COXPAaHEHKE TTOCTOPOHHET'O KOPHH;

orOpackiBaHUe 6e3 0ObSICHEHHIA O/THOTO U3
HUX; paBHO3HAUHbIe UM OIINOKY;

BbIUNC/IUTE/IbHbIE OI_HI/I6KI/I, eCJ/I1 OHU He ABJIA0TCA
OHHCKOﬁ; JIOTUYEeCKHe OLLIMOKHU.

K Herpy0bIM omubKkam cjie/lyeT 0OTHeCTH:

HETOYHOCTb (hOPMY/IMPOBOK, OMNpe/ie/ieHrH, MOHSATHM, TeOpUl, BbI3BaHHAsi HETIOJTHOTOU
OXBaTa OCHOBHBIX MPHM3HAKOB OMNpe/e/s1eMOro MOHATHS WU 3aMeHOM OJJHOTO - [IBYX U3 3TUX
NIPHU3HAaKOB BTOPOCTENeHHbIMUY;

HeTOUHOCTb IpaduKa;

HepaLMOHa/IbHBIN MeTOo/, pellieHusl 3a/jJaui WU HeJJoCTaTOUHO MPO/lyMaHHbIH T/1aH
oTBeTa (HapylleHHe JIOTUKH, TI0JMeHa OT/ieJIbHbIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIeHHbIMH ); HepallMOHaIbHbIe MeTO/[bI PAO0ThI CO CIIPABOYHOM U JPYTOU
JIMTepaTypou;

HEeyYMEHHE pellaTh 3aJa4H, BBINIOJIHATDL 3d/JdHHUA B O6H.[€M BHe.

HepgouyeraMu ABIAIOTCS:

HepaloHa/IbHbIe TIPUEMbI BBIUMC/IEHUH U MpeoOpa30BaHUii; HeOPEe)KHOe BBIMIOTHEHHE 3aITiCeH,
yepTekel, cxem, rpaKoB.

YuyeOHo-TeMaTHYeCKOE NI/IAHUPOBAHHE

Anredpa
Bcero 102 yaca B roj;: 3 yaca B HeJleJi0.

KouectBo
Ne HaumeHoBaHMe pa3jesioB U TeM Bcero Ypoku KouTtp.pabor
4acoB

1 HepaseHcTBa 20 19 2

2 KBagpaTuuHasi QyHKLUs 37 35 2

3 O/1eMeHThI IPUKJIaJHON MaTeMaTUKA 15 14 1

4 UucoBele TIOC/Ie/10BaTe/TbHOCTH 17 16 1

5 [ToBTOpEHuUe 13 13 1

6 Hroro 102 97




Pa3pen 6. TemaTnueckoe njiaHupoBaHue

Ne

YpPOK
an/n

Hara | Ctp Tema ypoka

OcHoBHBIE BHU/BI 1eATE€/IBHOCTH YU€HHUKA

I'naea 1. Hepasencmea (20 uacoe)

IToBTOpenue. §1 (3 uaca). 6.09
YucnoBbie HepaBeHcTBa. 8.09
BxoHasi KOHTPo/IbHas padora 15.09

§2. OcHOBHBIE CBOMCTBA YHC/IOBBIX
HepaBeHCTB (1 yac)

4 10.0 | IT 1 | OcHOBHBIe CBOWCTBA
9 CTp 5 YMCJIOBBIX
HEpaBeHCTB

§3. CnoxeHre U YMHO)XKeHHEe UM C/IOBbIX
HepaBeHCTB. OLleHUBaHNe 3HAYeHMs

BbIpa)KeHMs (3 uaca)
5 13.0 | II 2-3 | Co)keHHe YUC/IOBBIX
9 CTp 5- | HEpaBeHCTB
11
6 17.0 | II 3 | YMHOXeHue
9 crp 11 | uncioBeIxX
HepaBeHCTB
7 20.0 | II 3 | OuenuBaHue
9 ctp 16 | 3HauUeHUs BbIpa)KEeHUSsI

§4. HepaBeHncTBa c ogHoM nnepemeHHon (1
yac)

8 220 | II 4 | HepaBeHCTBa C OjHOU
9 cTp 27 | mepeMeHHOM

§5. PeieHne TMHeHBIX HEPABEHCTB C OJHOM
nepeMeHHOH. UHC/10BbIe IPOMEXYTKH (5

4acoB)
9 24.0 |II 5 | UucnoBsle
9 ctp 30 | IpOMEeXYTKHU
10 27.0 |II 5 | Pemenne MTMHeNHBIX

9 ctp 30 | HEpaBeHCTB C O/IHOM

repeMeHHOMN

11 29.0 | IT 5
9 ctp 30

PeliieHre MMHeNHHBIX
HepaBeHCTB C OIHOM
riepeMeHHOMN

12 1.10 | II 5
ctp 30

Perienue 3aganuii
CBOJSALLUXCS K
peIIeHUI0 JTMHENHBIX
HEpaBeHCTB

13 4.10 | II 6
ctp 51

Perenue 3aanuii
CBOJSALLMXCS K
peIIeHUI0 JTMHeNHBIX
HEpaBeHCTB

§6. CucreMbl IHHEHHBIX HEPABEHCTB C 0/JHOM
nepeMeHHoOM (7 4acoB)

14 6.10 | II 7 | Ilepeceuenue
CTp 55 | YMCIIOBBIX

PacnosHasamb v IpUBOUTH PUMeEDbI
YMCJIOBBIX HEPABEHCTB, HEPABEHCTB C
repeMeHHbIMU, TMHEMHBIX HePABEeHCTB C
O/IHOM TIepeMeHHOM, IBOMHBIX HEPaBEeHCTB.
dopmyauposamn:

onpedesieHus: CPaBHEHUs IBYX UMCeT,
pellieHusl HepaBeHCTBa C OJHOU
riepeMeHHOM, paBHOCU/IbHBIX HEPABEHCTB,
pellieHus1 CUCTEMbI HEPaBEHCTB C OJJHOU
riepeMeHHOM, 00/1aCTH OTIpe/iesieHust
BbIpaKEHUS;

€60licmea YNCI0BbIX HEPaBeHCTB, C/I0KeHUS
Y YMHO)XeHHsI YMCJIOBBIX HEPaBEHCTB
/lokasbieamb: CBOWCTBA UYMCIOBBIX
HEPaBEeHCTB, TEOPEMBI O CJIOKEHUU U
YMHOK€HUM UHCIOBbIX HEPABEHCTB.
Pewamb nviHeliHble HEpaBEHCTBA.
3anuceIBaTh pellleHrst HePABeHCTB U UX
CUCTEM B BH/Ie UUC/IOBBIX IPOMEKYTKOB,
00beTUHeHNs], TIepeceueHrsT YNCTOBBIX
TIPOMEXXYTKOB. PelliaTe cuCTeMy HEPaBEHCTB
C oiHOM TlepeMeHHOU. OLleHUBaTh 3HaUeHHe
BbIpa)keHUsi. 1300pa’kaTh Ha KOOPIUHATHOM
TIpsIMOM 3a/laHHbIe HepaBeHCTBAMU
YKMCJIOBbIE TIPOMEXKYTKH




TIPOMEXXYTKOB
15 8.10 | I1 7 | CrucTeMbl TMHENHBIX
CTp 55 | HEpPaBeHCTB C O/IHOU
riepeMeHHOM
16 11.1 | II 7 | CrucTeMbl IMHEUHBIX
0 CTp 55 | HEpPaBeHCTB C O/IHOM
repeMeHHOMN
17 13.1 | I 7 | CrucTeMbl TMHENHBIX
0 CTp 55 | HEpPaBeHCTB C O/IHOM
riepeMeHHOM
18 15.1 | II 7 | 3agaHui,
0 CTp 55 | CcBOAALLMeEC K
peleHUI0 CUCTeMbI
JTMHEUHBIX
HepaBeHCTB
19 |18.1 |II 7| OG30pHBI ypOK IO
0 cTp 55 | Teme «HepaBeHcTBa»
20 201 | IT 7 | KonTpoibHas
0 cTp 55 | pabora Nel mo Teme
«HepaBeHcTBa»

I'naea 2. Keadpamuunas ¢pyHkyus (37 uacos)

§7. IloBTOpEHUe U paciIipeHue CBeJJeHNH 0

¢yHkiuu (2 yaca)

21 221 | 1T 7 | IloBTOpEHHEe U
0 cTp 55 | pacumpeHue
CBe/leHUH 0 PyHKIMU
22 1.11 | II 7 | IloBTOpeHue u
ccTp paclvpeHue
55 CBeJleHn 0 QYHKIUN

3.1188. CBoiicTBa pyHKIiuM (3 yaca)

23 |3.11 |IT 8| Hymu QyHkuuu
ctp 63
24 8.11 | II 8 | IIpomexxyTKU
cTp 63 | 3HAaKOMOCTOSTHCTBA
byHKIMH
25 10.1 | II 8 | IIpomexxyTKH
1 cTp 63 | BO3pacTaHus U
yObIBaHUsT HDYHKLIAN
§9. ITocTpoenue rpaduka ¢pynkuum y=kf(x)
(2 yaca)
26 121 | 1T 9 | ITocTtpoenue rpaduka
1 ctp 72 | dyukumm y=kf(x)
27 | 151 |1II 9 | ITocTtpoenue rpaduka
1 ctp 72 | dyukumm y=kf(x)
§10. ITocTpoenue rpadpuxkoB pyHkuuu y=f(x)

+b n y=f(x+a) (3 uaca)
28 17.1 | 1T 9 | ITocTtpoenue rpaduka
1 ctp 72 | dyskuuu y=f(x)+b
29 19.1 |IT 10 | ITocTpoenue rpaduika
1 | crp8l | dyskuuu y=f(x+a)
30 |22.1 |II 10 | IToctpoenue

Onucbigamb oHsITHE (QYHKLIMW Kak
TIpaBUJIa, yCTaHABJ/IMBAIOIIIETO CBSI3b MEXKY
3/IeMeHTaMH [IByX MHOXXeCTB.
Dopmynuposamn:

onpedeneHusi: Hyisl GYHKLIMW; TIPOMEKYTKOB
3HaKOIOCTOSIHCTBA QYHKIMH; PYHKLIUH,
Bo3pacTaroleli (yobiBaroleii) Ha
MHO>KeCTBe; KBa/[paTUUHOW (QyHKLIMY;
KBAa/[pPaTHOT'O HEPaBeHCTBa;

ceolicmea KBaJjpaTUuHOU (HyHKIINY;
npasu/aa rnocTpoeHusi rpadrkoB GyHKLMH C
TTOMOII[bIO TIpeoOpa3oBanuii Buja f(x) — f(x)
+a;

fx) — f(x + a); f(x) - kf(x).

Cmpoumb TpapuKu QyHKLMI C TOMOLL[BIO
rpeo6pazoBanuii BUja f(x) — f(x) + a;

00 ~ fx + @); f) ~ k).

Cmpoumb rpaduK KBaIpaTUUHOW (PYHKLIMH.
Mo rpaduKy KBajpaTUUHON QyHKLMH
OTKCHIBaTh €€ CBOMCTBA.

Onucbleamb CXeMaTUUHOEe PacIioioyKeHue
rapaboJibl OTHOCUTETBHO OCH abCIHCC B
3aBHCUMOCTH OT 3HaKa CTaplllero
Ko3(duieHTa U AMCKPUMUHAHTA
COOTBETCTBYIOLL[Er0 KBa/IpaTHOTO
TpéxusieHa.




1 ctp 71 | rpadmKOB PyHKLUU
y=f(x+a)+b u y=kf+b
§11. KBajjpaTtuuHas ¢pyHKIHsA, ee rpaduk u
cBoiictBa (64acoB)
31 24.1 | II 11 | KeagpatuuHas
1 ctp 94 | dyHKUMsS
32 26.1 | II 11 | Anroput™m
1 ctp 94 | moctpoeHusi rpaduka
KBa/IpaTUUHOU
byHKLIMH
33 29.1 |IT 11 | [IocTpoeHue rpaduka
1 cTp 94 | KBalpaTUYHOU
GyHKLMU
34 1.12 |II 11 | ITocTpoenue rpacguika
cTp 94 | KBaipaTUYHOU
byHKLIMH
35 3.12 | IT ctp | CBoiicTBa
11 cTp | KBagpaTUYHOMN
94 byHKLMU
36 |6.12 |II 11 | CpouicTBa
cTp 94 | KBaipaTUYHOU
byHKIMH
37 8.12 | II 11 | O6G30pHBIA YpOK TIO
ctp 94 | teme «KBagpaTuuHas
¢byHKLus, ee rpaduk
1 CBOMCTBa»
38 10.1 | IT1 8-11 | KonTpoibHas
2 padora Ne2 mo Teme
«KBagpaTuuHas
dyHkH, ee
rpa¢ukK U CBOMCTBa»
§12. Pemmienye KBafipaTHbIX HepaBeHCTB (6
4acoB)
39 13.1 [IT 12 | Anroputm peiieHusi | Pewamb KBagpaTHble HEPaBeHCTBA,
2 |c1p KBa/IpaTHBIX WICTIOJB3YSI CXeMY PacrioyioyKeHust apabosbl
113 HepaBeHCTB OTHOCHTEJIEHO OCH abCLuCC.
40 15.1 | II1-12 | IlonyropoBas
2 KOHTPOJ/IbHAs
pabdoTa
41 17.1 |II 12 | Pemenue kBagpaTHeIX | Onucbieams rpauueCcKuii METO/, perieHust
2 cTp HepaBeHCTB CUCTeMbI IBYX YpaBHEHU C ABYMsI
113 repeMeHHBbIMH, MeTO/| TI0/JICTAHOBKH U METO/]
42 | 20.1 |[IT 12 | PemieHue kBajpaTHbIX | C/IO’KEHHS [I/1S1 PELLIEHNsT CUCTEMBI [IBYX
2 cTp HepaBeHCTB ypaBHeHHUH C IByMs [lepeMeHHbIMH, OJHO U3
113 KOTOPBIX He SIB/ISIeTCS TMHEWHBIM.
43 22.1 |IT 12 | 3agaHusi, CBOAAILAECS
2 CTp K pelleHU0
113 KBa/IpaTHBIX
HEpaBeHCTB
44 24.1 | IT 12 | 3agaHus, cBOAALLeCS
2 cTp K PELIEHHIO Pewamb TekcTOBbIE 3a/jauu, B KOTOPbIX
113 KBaJIPaTHbIX CUCTeMa [JByX ypaBHEHUH C IByMsI




| HepaBeHCTB

§13. Cucrembl ypaBHEHHH C JBYMA
nepeMeHHbIMH (6 yacoB)

45 |10.0 [IT 13 | I'padmueckuii MmeTO[,
1 CTp pelleHus: CUCTeEM
122 ypaBHEHHH C IByMsi
riepeMeHHbIMU
46 12.0 |I113 Peluienue cucrem
1 CTp ypaBHEHUI MeTO/IOM
122 TI0ICTAHOBKH
47 140 |II 13 | Pewenue cucrem
1 CTp yPaBHEHUN METOI0OM
122 T10ICTAHOBKU
48 17.0 | II 13 | Pewenue cucrem
1 CTp ypaBHEHUI MeTO/I0M
122 CJI0’KeHUsI
49 19.0 |IT 13 | MeToj 3aMeHbI
1 CTp rlepeMeHHBbIX [1pU
122 pelIeHnd CUCTEM
ypaBHeHUH
50 |[21.0 |IT 13| Onpepenenue
1 CTp KO/JIMUeCTBa pelleHn!
122 CUCTeMbI YpPaBHEHUM

§14. MaTemaTuueckKoe Mo/ie/IMpOBaHMe.
PeieHue 3ajau Cc NOMOIbI0 CHCTEM
yPaBHEHUM BTOPOU CTeNeHHU

(5 uacoB)
51 24.0 |IT 13 | MaTematrueckas
1 CTp MoZe/ib 3a7jaun
122
52 260 |II 13 | Oramnsl pelieHus
1 CTp MPUK/IaJHOW 3a/jauut
122
53 |28.0 |II 13- | Pewenue
1 14 cTp | npUKnIaAHBIX 3a7ay4 C
122- TTOMOLL[BI0 CUCTeMbI
136 yPaBHEHUM C IBYMSI
repeMeHHbIMU
54 | 2.02 |IT 13- | Pemenue 3a7au c
14 cTp | NOMOLLBIO CUCTEM
122- ypaBHeHH! BTOPOU
136 CTereHu
55 4.02 | II 13- | Pewenue 3azmau c
14 cTp | MOMOLLIBIO CUCTEM
122- ypaBHeHH! BTOPOU
136 CTereHu
56 7.02 |T17-13 | OO30pHBI YPOK 0
Teme «Pemenue
KBa/IpaTHbIX
HepaBeHCTB»
57 9.02 | I17-13 | KonTpoibHas
pa6ora Ne3 mo Teme

repeMeHHbIMH SIBJISIETCS MaTeMaTHUUeCKou
MO/IeJIbI0 PeasibHOTO TPOoLiecca,

Y MIHTepPIIPeTHPOBaTh pe3y/bTaT pelleH!ts
CUCTeMBI

ITpueodumb npumepbl MaTeMaTUYECKUX
Mo/ieJielt peasbHbIX CUTYaL[|; MPUK/IaZHbIX
3ajau

Onucblieamb 3Tarnbl pellieHus PUKIaJHON
3a/iaum.




«Peienue
KBa/IpaTHbIX
HepaBeHCTB.
Cucremsl
YPaBHEHHUH C JByMs
nepeMeHHbIMH»
I'nasa 3. Dnemenmbl npukaadHot mamemamuku (15 uacos)
§15. ITpouenTHbIe pacuersl (2 yaca) IMpusodumb npumepbl:
58 11.0 [IT 15 | IIpoueHTHBIE npUOMDKEHHBIX BeTMYMH; UCIOIb30BaHMUs
2 CTp pacueTsl KOMOWHATOPHBIX TIPAaBU/I CyMMBI U
145 TIPOM3Be/IeHUS; CTyYalHbBIX COOBITHH,
59 14.0 | IT 15 | [IpoueHTHBIE BKJ/IIOYas JOCTOBEPHBIE U HEBO3MOXXHEIE
2 CTp pacueTsl COOBITHSI; OTIBITOB C PABHOBEPOSITHBIMU
145 UCXOAaMU; NIpeJICTaB/IeHUA CTaTUCT. JaHHbBIX
§16. A6co118.0210THaA ¥ OTHOCHTe/IbHAsA | B BHjle Tab/ull, iuarpamMm, rpadukos;
norpemiHoctd (1 21.02yac) VCTI0/Ib30BAHUS BEPOSITHOCTHBIX CBOMCTB
60 16.0 [T 16 | AGcomoTHas 1 OKDYKaIOLLX sIB/IEHHH.
2 | cmp OTHOCHTE/TbHast @Dopmynuposamb:
150 TIOTPeITHOCTH onpedeseHus: abCOMIOTHOM TIOTPEITHOCTH,
§17. OCHOBHbIe paBH/Ia KOMOHHaTOpHKH (3 | OTHOCUTE/IBHOU MOTPeLIHOCTH,
yaca) JIOCTOBEPHOTO COOBITHSI, HEBO3MOXKHOTO
61 18.0 |II 17 | KomGunatopHoe COOBITHS; K/TaCCUUECKOe OTIpe/iesieHre
2 |cIp NIPaBUJIO CYMMBbI BEPOATHOCTH,
154 npasuaa: KOMOMHATOPHOE TPABU/IO0 CyMMBI,
62 [21.0 |II 17| KomGunaropHoe KOMOWHATOPHOe TPAaBUJIO TIPOU3BE/IeHUSI.
2 cTp NPaBUIO [TosicCHATD U 3aMUChIBaTh GOPMYJTY C/IOXKHBIX
154 [IPOU3BE/eHNST MPOL{eHTOB. [TpoBOAUTH MpPOLIEHTHBIE
63 250 |11 17 KOMGI/IHaTOpHOE PacCyeThl C UCIOJ/Ib30BaHUEM CJ/IOKHBIX
2 cTp TIPaBUJIO TIDOLIEHTOB.
154 NpoM3Be/ieHus Haxooumb ToOUuHOCTB HpI/I6]II/IU)KEHI/IH 1o
§18. YacToTa U BEPOATHOCTE C/IyYaiiHOTO Tab/MLe IPUO/IVIK. 3HAUEHU BeJTUUMHBI.
coburTua (2 yaca) Vcrnonib30Bath pa3iduHbie (hOpPMBbI 3alTUCH
64 280 |1 18 | Yactora u TIpUO/IVDK. 3HAaUeHUs BeJTMurHbl. O1leHUBaTh
2 ctp BePOSTHOCTD NpuO/IK. 3HaUeHHe Be/MUHHBI.
159 CyuyaifHOro COBLITUS IIpoeodumb OMBITEI CO CTyYaliHBIMU
65 203 |TI 18 | Yactora n rcxogamu. [TosiCHSITh U 3aMUCHIBaTh }
cTp BEDOSITHOCTH (hopMyly HaXO>KJ|€HUSI YaCTOThI C/1y4YaliHOTO
159 C/yYaitHOrO COBBITHS COOBITHS. OHI/ICLIBa”‘l:I: CTaTUCTHY. OL|eHKY
§19. Kiaccuueckoe onpejje/ienue BEPOSATHOCTU C/Ty4ailHOTO co6111T1/1;1.
BeposiTHOCTH (2 yaca) HaxoauTb BepOSITHOCTh C/Ty4aifHOTO
66 1403 | 19 | Knacoumaeckoe COOBITHS B OTIBITAX C PABHOBEPOSITHBIMU
CTp onpejeneHue MCXOAaMH.
168 BEDOSTHOCTH Onucbleamp 3Tarbl CTaTUCTHY.
67 203 | T 19 | Knacomueckoe nccnefoBanusi. OhopMaaTe UHP-LUIO B
Buzie Tabnuil ¥ fuarpamm. M3Bnekatb uHd-
CTp orpefiesieHue
168 BePOATHOCTH LU0 U3 Tabsui| ¥ auarpamm. Haxoauts u
§20. HauanbHbIe CBe/ileHHs 0 CTaTHCTHKe (3 MPMBOAHTS TPHMEPBI HCTTO/B3-5
CTaTUCTUYECKUX XapaKTePUCTUK
58 9.03 |11 ;gca(): G0p AGHHBIX, COBOKYITHOCTH JJaHHBIX: Cpe/IHee 3HaueHue,
Mo/ia, pa3Max, MeJiiaHa BbIOOPKH
CTp Crioco0mI
180 MpeJ/iCTaB/IeHUs




JIAaHHBIX U UX aHaJIU3
69 11.0 | IT 20 | Cratuctrueckue
3 CTp XapaKTepUCTUKU 1S
180 aHa/nM3a JaHHbIX
70 14.0 | II 20 | Pewenue
3 CTp CTaTUCTAUECKUX
180 3a7lauy
71 16.0 |IT 14- | OG30pHBIM ypOK MO
3 19 Teme «O1eMeHTbI
TIPUKJIaJTHOM
MaTeMaTHUKh»
72 18.0 | IT 14- | KonTposbHas
3 19 pa6ora Ne4 mo Teme
«JJIeMeHTbhI
NPUK/IaAHON
MaTeMaTUKU»

I'naea 4. Yucnosble nocnedoeameabHocmu (17 uacos)

§21. YncoBble noc/ieoBaTebHOCTH (1 yac)

73 28.0 | II 21 | Yucnosele
3 |crp 1ocJieZloBaTelbHOCTH
204
§22. Apudpmernueckas nporpeccusi (4 uaca)
74 30.0 | IT 22 | Apudmerunueckas
3 CTp rporpeccusi
212
75 1.04 |IT 22 | ApudmeTrueckas
CTp rporpeccust
212
76 |4.04 |11 22| ApudmeTtnueckas
CTp rporpeccusi
212
77 6.04 | II 22 | Apudmerryeckas
CTp rporpeccust
212
§23. CymMa n nepBbIX 4/ICHOB
apudmMeTnueckoi nporpeccun (3 uaca)
78 8.04 | IT 23 | Cymma n nepBbIX
CTp Y/IeHOB
219 apudmMeTHYeCcKon
TIPOrpeccuu
79 11.0 | IT 23 | CymMa n niepBbIX
4 CTp YJIeHOB
219 apudMeTHUeCcKon
TIPOrpeccuu
80 13.0 [IT 23 | CymMma n nepBbIX
4 CTp YJIeHOB
219 apudMeTHUeCcKon
TIPOrpeccuu

§24. T'eomeTpuueckas nporpeccusi (3 uaca)

IIpusodumbnpumepbl: IOCIe0BaTE/ILHOCTE
1; UMCJIOBBIX TTOCe0BaTeTbHOCTEN, B
YaCTHOCTU apu(pMeTHUeCKOn 1
reoMeTpUUYeCKOr MpOorpeccui;
VICTI0/Tb30BaHus M0C/1e/10BaTeIbHOCTEN B
peasibHOM ’KU3HU; 3a/la4, B KOTOPBIX
paccMaTpUBarOTCsI CYMMBI C 0eCKOHEUHBIM
YKC/IOM CJlaraeMblX.

Onucbleamb: TIOHSTHUE T10C/I€0BATE/bHOCTH,
yJieHa TI0C/1e/I0BaTe/IbHOCTH, CIIOCOOBI
3a/jaHusl 0C/1eJ0BaTe/IbHOCTH.

Bbiuucasamsp uieHbl IOC/1e[,0BaTe/IbHOCTH,
3a/laHHOM (hOpPMYJION N-TO YieHa Win
PEeKyPpPEeHTHO.

dopmynuposamn:

onpede/neHus: apuPpMeTHIeCKOU
TIPOrpecCuy, reOMeTpUUeCKO NpPOorpeccuy;
ceolicmea u/ieHOB reOMeTPUYeCKOH 1
apu(mMeTHYeCKOU MPOrpecCU.

3adasamb aprdMeTHUeCcKy0 U
reoMeTpUYeCcKyl0 NPOrpeccuy peKyppeHTHO.
3anucbklieamp 1 nosicHamb GopMyJibl 0011Iero
yjieHa apu(MeTUUeCKOl U reOMeTpUUYecKom
IIPOrpecCui.

3anucbieamb ¥ 00KA3bl8amMb: (HOPMYJIbI
CYMMBI N NePBbIX WIEHOB apu(MeTUUeCcKon
Yl TeOMeTpUYeCcKo rporpeccuii; (opMyJibl,
BbIpa)Karoll[1e CBOMCTBA YJIEHOB
apudMeTHUECKON U TeOMeTPpHUUeCKOm
IIPOrpecCui.

Bbiuucassmb cymMMy GeCKOHEUHOM
reoMeTpUUeCcKOi Mporpeccu, y KOTOpoi | q
| < 1. IIpencraBnsiTb OeCKOHEUHBIE




81 15.0 | IT 24 | 'eomeTpuyueckas nepuoInvecKye pobu B BUje
4 |cTp riporpeccusi( ypok B 00OBIKHOBEHHBIX
225 paMKax MOAY/Is
«UIKOJIbHBIA YPOK»)
82 18.0 | IT 24 | 'eomeTpuyueckas
4 CTp rporpeccust
225
83 20.0 | IT 24 | T'eomeTpuyeckas
4 CTp rporpeccust
225
§25. CymMa n nepBbIX Y/ICHOB
reoMeTpruuecKou Nporpeccuu
(2 uaca)
84 22.0 | II 25| CymMa n nepBbIX
4 CTp YJIeHOB
233 reoMeTpUYeCcKou
NIPOrpeccum
85 25.0 | II 25| CymmMa n nepBbIX
4 233 YJIeHOB
reoMeTpUYeCcKOou
MIPOrpeccum
§26. Cymma 0eCKOHeYHOW reoMeTpH4ecKoi
nporpeccun (4 yaca)
86 27.0 |II 26 | Cymma beckoHeUHOMH
4 | cTp reoMeTprUuecKoi
238 MpOrpeccuu
87 29.0 | II 26 | Cymma bGeckoHeuHOM
4 |crp reoMeTpUuYecKomn
238 MpOrpeccuu
88 4.05 | IT 21- | O6G30pHBIA YPOK TIO
26 Teme «HucoBble
1ocJieZloBaTeIbHOCTH
»
89 |6.05 |II 21- | KonTpoibHas
26 pabora Ne5 mo Teme
«Hucnosbie
MOC/1e0BaTe/IbHOCT
H »
IToemopeHue u cucmemamu3sayust yue6H020 mamepuana
(13uacoe)
90 11.05 IT | OeucrBus C
1- | payMoOHaIbHBIMU
26 | ApobsMH
91 13.05 IT | CBoiicTBa cTemneHu C
1- | mesibIM Mokasaresiem
26
92 16.05 IT | CroticTBa
1- | apudMeTHUECKOTO
26 | KBapaTHOr0 KOpHS
93 16.05 IT | KBagpaTHble
1- | ypaBHeHus. Teopema
26 | Buera




94 18.05 IT | CucreMbl JTMHEWHBIX
1- | HepaBeHCTB C OJHOU
26 | mepeMeHHOM

95 18.05 IT | KBagpaTtruuHas
1- | dbyskuus, ee rpaduk
26 | u cBo¥iCcTBa

96 18.05 IT | Pemenue KBajipaTHbIX
1- | HepaBeHCTB
16

97 20.05 IT | Cuctembl ypaBHeHUH
1- | c JByMs
26 | nepeMeHHbIMA

98 20.05 IT | DnemeHTBI
1- | mpuKnagHOU
26 | MaTeMaTUKU

99 13.05 IT | AToroBas
1- | KOHTpO/IbHasA
26 | padoTa

100 20.05 IT | CucreMbl ypaBHeHUM
1- | c JIByMs
26 | mepeMeHHbIMU

101 20.05 IT | Pemenue KBafipaTHbIX
1- | ypaBHeHM
26

102 20.05 [T | UtoroBelii ypok
1-
26

No KoHtposbHast paboTta [Hara ripoBesieHUst
1 BxopHast KOHTpoJsibHast paboTa 15.09
2 KonTtponbHas paborta Nel 1o Teme 20.10
«HepaBeHcTBa»
3 KonTposnbHas pabota Ne2 1o Teme 10.12
«KBazpatnuHas yHKLMS, ee rpaQUK 1
CBOMCTBa»
4 [TonyrogoBast KOHTPO/IbHasA paboTta 15.12
5 KonTtponbHas pabotaNe3 1o Teme «PereHue 9.02
KBa/IpaTHbIX HepaBeHCTB. CUCTeMbl YpaBHEHUM
C IByMsl ITlepPeMEeHHbIMMN»
6 KonTponbHast pabota Ned 1o Teme «3nementsl | 18.04
TIPUKJIaJHOU MaTeMaTHUKI»
7 KonrposneHast pabota Ne5 o Teme «Hucsoseie | 6.05

noc/ie1oBaTe/;iIbHOCTH»




8 VToroBasi KOHTpO/IbHasi paboTa 16.05

Bcero 8 pabot

MaTepHaJ’leO-TEXHI/I'IECKOE odecrieueHue 06pﬂ3OBaTEHbHOI‘0 npomnecca

Ocy1iecTBeHue Liesiel JaHHOM porpaMMbl 00yC/I0B/IEHO UCI0/Ib30BaHeM B 00pa3oBaTe/IbHOM
riporiecce MH(OPMAL[MOHHBIX TeXHOJIOTHH, TeXHOJIOTHM 1MPpobsieMHOro 00yueHusi, TUYHOCTHO-
OpPUEeHTHUPOBAHHOTO 00yYeHUsi, TEXHOJIOTUH UCTI0/Ib30BaHUsl B 00yUeHUH UTPOBBIX METO/IOB,
TIpOeKTHbIe MeTO/Ibl 00yueH s, TeEXHOJIOTHsI ypOBHeBOM AuddepeHialyy. Peam3atiys JaHHOM
[IpOrpaMMBI OCYLLeCTBJIsIeTCA € roMollbo YMK:

Asrebpa: 9 kacc: yueOHUK Jyis ydaruxcst o01mjeobpa3oBaTeibHbIX yupexxaeHuii / A.T.
Mep3nsik, B.B. I[Tononckuii, M.C. fIkup. — M.: Bentana-I"pad, 2017.

Anrebpa: 9 K/1acc: [uIaKTHYeCKUe MaTepHabl: TTocoOue J71st yuarmuxcst 001ieobpa3oBaTeibHBIX
yupexxaennii / A.I'. Mep3nsik, B.B. [Tonorckuii, E.M. Pabunosuy, M.C. fIkup. — M.: Benrana-
I'pag, 2017.

Asrebpa: 9 knacc: metoguueckoe mocobue / E.B. Bytiko, A.I'. Mep3nsik, B.B. ITonorckuii, M.C.
SAxup. — M.: Benrana-I'pag, 2017.

CnpaBouHbIe T0CO0UsI, HAYYHO-IIOMY/ISIPHAasA U HCTOPUYeCKas iuTepaTypa:

AraxanoB H.X., [Togmmnckui O.K. MaTtemaTuka: paioHHbIe onumnuazpel: 6-11 kmaccel. — M.:
ITpocserienue, 1990.

I'aspunosa T./I. 3aHuMarebHasA MateMatuka: 5-11 knaccel. — Bosrorpag: Yuurens, 2008.
JleButac I'.I'. HecranzaptHele 3agauu 1o Mmarematuke. — M.: TJIEKCA, 2007.

[Tepmu C.C., ITepmn B.C. CtpaHu1pl pyCCKOM UCTOPUM Ha ypPOKax MaTeMaTuKy. — M.:
ITeparoruka-IIpecc, 1994.

[Mruyrus JI.®. 3a ctpanuijamu yue6HMKa anreOpel. — M.: ITpocsemenue, 2010.

ITona [Ix. Kak pemars 3agauy? — M.: [Ipocsewenue, 1975,-

ITpoussonos B.B. 3agauu Ha BeipocT. — M.: MUPOC, 1995,

®apkoB A.B. Martematrueckue oMmnuazs! B mkose : 5- 11 kimaceel. — M. : Anipuc-Ilpecc,
2005.

OHuuknoneaus aad fered. T. 11: MaTtemaTtuka. — M.: ABanTa-+, 2003.
http://www.kvant.info/ HayuHo-nonyisipHbIii PU3MKO-MaTeMaTUUeCKUI KypHasl /s
LIIKOJIbHUKOB U CTYZeHTOB «KBaHT».

Marepua/jibHO-TeXHHYEeCKHe

ITeuamtble nocobus

1.Tabmunp! o anrebpe st 7-9 Kaccos.

2.IlopTpeTsl BBIAAIOIINXCS flesiTesield B 00/1aCTH MaTeMaTHKH.

HHpopmayuoHHble cpedcmea

1.Konnekuysi MeriapeCcypcoB, 31eKTPOHHbIe 0a3bl JaHHBIX.

2.aTepHer.

OKpAaHHO-38yK0Bble NOCOOUs

BuzeodrnbMer 06 NCTOPHU pa3BUTHSI MaTeMaTUKW, MaTeMaTHUeCKUX UZield M METO/I0B.
TexHuueckue cpedcmea obyueHust




1.KomrbroTep.

2.MynbTUMeAUanpoeKTop.

3.MIHTepakTUBHAasA [OCKA.

YuebHo-npakmuueckoe u yuebHo-n1abopamopHoe 060py0ogaHue

1.Tocka MarHUTHas.

2.KommieKT uepTéXHbIX MHCTPYMEHTOB (K/IaCCHBIX M pa3flaTOUHbIX): JTMHEIKa, TPAHCIIOPTUP,
yrosibHUK (30°, 60°), yronbHuK (45°, 45°), IUPKY/Ib.

3.Habops! /151 MopenpoBaHusi (LiBeTHasi Oymara, KapToH, Ka/lbKa, K/1el, HOKHHULIbI, TUVIACTH/INH).
OnekTpoHHBIe pecypchl: 1. deepanbHbIN rOCyjapCTBeHHBIN 00pa30BaTebHbINA CTaHJapT
(oduumanbHbIl cait) http://standart.edu.ru/




