MMHUCTEPCTBO ITPOCBEILEHUS POCCUMCKOU ®EJEPALIN
MunncrepctBo o0pazoBanust TBepckoit obmactu
Ympasnerne oopazoBanus TopKOKCKOro paiioHa

MBOY Tsepenkas COILI
«CornacoBaHo» « YTBepKaa»
Ha 3acenannu negarorudeckoro coBera mupexktop MbOYVY Taepenkas COLI
IIporokom Nel A.B.3amocTheBa
0t 26.08. 2025 . IIpuka3 Ne37 ot 26.08.2025r.

AJJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
O AJITEBPE

JUISA OBYYAIOIIIUXCA
C 3AJIEPKKOU ICUXUYECKOI'O PA3BUTHUSA
(7-9 KJIIACC)

VYuurens : ConoBréBa Haranbs EBrenneBna

Tepeuxuii 2025rox



MNOACHUTEJIbHAS 3AIIUCKA

Pabouast mporpamma 1o anredpe Ayt 00y4aromuxcsi ¢ 3aACPIKKONU ICUXUIECKOTO pa3BHU-
tus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00I1IeTO 00pa30BaHus MOArOTOBICHA HA OCHOBE:
1. ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit denepa-
W C TIOCTEAYIOIUMHU H3MEHEHUSIMU;
2. Tlpuxkaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 "O6 yrBepxaenuu [lopsinka opra-
HU3AlMU U OCYIIECTBICHUS 00pa30BaTEeIbHON JesATENbHOCTH IO OCHOBHBIM 00I11€00pa3oBaTelb-
HBIM IIpOrpamMMaM - 00pa30BaTeIbHBIM POTrpaMMaM Ha4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIETo M
cpeaHero odmiero oopazoBanus';
3. IIpuka3za MunucrepcTBa oOpasoBanus u Hayku Poccuiickoii denepammu ot 31.05.2021 r. Ne
287 «O0 yTBepxkIeHuu (peneparbHOro rocyAapcTBEHHOr0 00pa30BaTeNLHOTO CTaHAapTa OCHOB-
HOTo 00111ero o0pa3zoBaHus 00YYaOLINXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU  3/I0POBbSI»;
4. Ilpukaza Munnpocseuienust PO ot 24.11.2022 rona Nel025 «O0 ytBepxaenuu enepanbHoit
aJanTUPOBAHHOW 00pa30BaTEIbHON IPOrpPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus JUisl 00y4aro-
HIUXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbS»;
5. AnanTupoBaHHOW OCHOBHOHM 00pa3oBaTEIFHON MPOrpaMMbl OCHOBHOTO OOIET0 00pa3oBaHUs
00y4aromuXxcs ¢ 3aJePKKON MCUXUYECKOTo pa3BuTus (ogo0penHoi pemenueM ®YMO mo 06-
nieMy obpazoBanuio (mpotokoi oT 18 mapra 2022 r. Ne 1/22));
6. [TocTaHOBJIEHUS TJIABHOTO TOCYIapCTBEHHOT'O CaHUTApHOTO Bpadya PD ot 28 centsaops 2020 r.
No 28 "O0 ytBepxkaenun canutapabix npaswmi CII 2.4.3648-20 "CanutapHo- 3MUAEMHOIOTHYE-
ckue TpeOOBaHMS K OpraHM3allMsIM BOCIUTAHUS U OOy4YeHUSs, OTAbIXa U O3[OPOBIICHUS JETeH U
Momoaexu" (manee - CII 2.4.3648- 20);
7. IlocTaHOBIEHUSI TJIABHOTO TOCYJIApCTBEHHOTO CaHUTapHOTO Bpada PD ot 28 suBaps 2021 1.
No 2 O0 yrBepknenun canutapubix npaBui U HopMm CanlluH 1.2.3685- 21 "['uruenuueckue
HOPMATHBBI U TPeOOBaHMS K oOecreueHn0 0€30MacHOCTH U (M) O€3BPEIHOCTH IS YeIOBEKa
dakropoB cpensl oouranus” (nanee — CanlluH 1.2.3685- 21);
8. Tlpukaza MunmnpocsemnieHus: Poccuu ot 21.09.2022 r. Ne 858 "OO6 ytBepkaeHuu deaepaib-
HOTO TIEpPEeYHs Y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIB30BAHUIO MTPHU PeaTU3alli — UMEIOIIUX TOCy-
JTApCTBEHHYIO aKKpeIuTaIio 00pa3oBaTeNbHBIX MIPOrpPaMM HA4aJIbHOTO OOIIEeTr0, OCHOBHOTO 00-
IIEr0, CpeAHEro odIero o0pa3oBaHUsl OpraHU3aMIMHU, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO
JESITEIbHOCTD, U YCTAaHOBJICHUS MPEACTHFHOTO CPOKa UCIIOJIb30BAHUS UCKIIOUEHHBIX Y4eOHUKOB"
(c mocaeayomUMH U3MEHEHUSIMH ),
9. IIporpaMMbl BOCIUTAaHHUS, C YIETOM pACHpEEICHHBIX MO KjaccaM MPOBEpsSeMbIX TpeOoBa-
HUH K pe3yJbTaTaM OCBOCHHS;

B paboueii nporpamme yuTeHsl uieH U nonoxeHus KoHmenuuu pa3Butus MareMaTuie-
ckoro obpaszoBanus B Poccuiickoit deneparym.

AnanTupoBaHHasi pa6oyasi mporpaMma 1o ajredpe paccuuTaHa Ha OO0YYaIOUIUXCS C
3ajiep kKo ricuxuueckoro passutus (3[1P), Haxoasmuxcst HA COBMECTHOM OOY4YSHHH B Ki1acce.

OOyuaromuecs ¢ 3aIep’KKO ICUXUYECKOT0 Pa3BUTHUS MOJIydaloT 00pa3oBaHUE, COOTBET-
CTBYIOIIIEE 110 UTOTOBBIM JIOCTHKCHUSM K MOMEHTY 3aBEpILCHHs OOy4eHUs, INIAHUPYEMBIM pe-
3yJbTaTaM OCHOBHOTO 00IIero oOpa3oBaHUs HOPMATUBHO PAa3BUBAIOIINXCS CBEPCTHUKOB, U B T
Ke Cpoku o0ydeHus (5-9 Kacchl) MpU CO3[IaHUN YCIIOBHM, YIYUTBHIBAIOITUX X 0COObIe 00pa3oBa-
TeIbHBIC TOTPEOHOCTH.

IIpu otbGope coaeprkaHus MaTrepuana, MeToA0B U (opM pabOThl HA YPOKE YUUTHIBAOTCS
CIIeTyIOIIre 0COOEHHOCTH TI03HaBaTeNnbHOU ceprl AeTeii ¢ OB3:

1). HemocrarouHasi mo3HaBaTelbHas aKTHBHOCTb, KOTOpass B COYCTAHWUU C OBICTPOM
YTOMJISIEMOCTBIO ¥ HUCTOIIAEMOCTBIO MOXKET CEPhe3HO TOPMO3UThH UX OOYUYCHHE W pa3BUTHE. BbI-
CTPO HACTyHarolllee YTOMJICHHE TMPUBOIUT K MOTEpe pabOTOCIIOCOOHOCTH, BCIICJACTBHE YErO Y
00yYJarOINXCsl BOSHUKAIOT 3aTPYAHCHHS B YCBOCHHH y4eOHOTO MaTepHasa: OHU HE YACPKUBAIOT



B TAaMATH YCIIOBHSI 3aJaud, MPOAMKTOBAHHOE IPEIUIOKECHUE, 3a0BIBAIOT CIIOBA; JOIYCKAIOT
MHOTOUYHCJICHHBIE OIIMOKU B MHUCbMEHHBIX paboTax; HEPeJAKO BMECTO PELICHUS 3aJaud MPOCTO
MEXaHMYECKH MaHUMYIHPYIOT HU(paMu; OKa3bIBAIOTCS HECIIOCOOHBIMH OLICGHUTH DPE3YJIbTaThl
CBOMX JCHCTBHIA; UX MPEACTABICHUS 00 OKPYKAIOIIEM MUPE HEJJOCTATOYHO IIUPOKH.

2). V nereit ¢ 3aJIep’KKON MCUXUUECKOTO Pa3BUTHUS BBISBICHBI 3aTPyAHEHUS TP BBIMOJ-
HEHMH 3aJJaHUH, CBSI3aHHBIX CO 3pUTEIBLHBIM BOCHpUATHEM MaTepuana. HabmonatoTest HegocTat-
KM aHajJIu3a NpU BHIIOJHEHUH 33JaHUN B YCIOBHUSAX MOBBIIMIEHHON CKOPOCTH BOCHPHSTHS MaTe-
puana.

3). Hetu c 3I1P He MOTYT cOCpPeIOTOUNTHCS Ha 3aJaHUH, HE YMEIOT TIOIYUHATh CBOU JCH-
CTBHSI [IPaBUJIAM, COJEPIKALIUM HECKOJIbKO YCIOBHHA. Y MHOTMX M3 HUX IPE00aaloT UrPOBBIE
MOTHUBBI. OTMEYaeTcs, YTO UHOTIa TaKUe JIETH aKTUBHO pabOTalOT B KJIACCE U BBINOJHSIOT 3a/1a-
HUSI BMECTE CO BCEMH OOYYaroIUMHUCS, HO CKOPO YCTarOT, HAUMHAIOT OTBJEKAThCs, EPECTAIOT
BOCIPUHUMATh y4e€OHBIM MaTepuall, B pe3yJbTaTe Yero B 3HAHMUSIX 00pa3yloTcs 3HAUUTEIbHbIC
npooesbl.

Ipu peanuzanmuu y4edHON MpPorpamMmbl o0IIHii 06GHEM CoaepKaHUA O0GyYeHHUs 1O
npeamery jaereid ¢ 3IIP coxpansiercsi, HO MMeeT KOPPEKUMOHHYI) HAINPABJIEHHOCTH H
npeaycMaTpuBaeT OPraHU3aluI0 HHAUBUAYAJIbHOI MOMOLIH.

JJ1st JoCTHKEHUS TOJI0KUTEIBHOT0 pe3yjbTara B 00yyeHun jaertei ¢ 3I1P ucnoab3y-
I0TCSI ClIeAyI0LIHe MPHEMBI, CPEICTBA U METOABI 00y4YeHHsI, COOTBETCTBYIOIIHE 0COOEHHO-
CTSIM Pa3BUTHS /ieTell U MMeKlHe KOPPeKIHOHHYI0 HANIPABJIEHHOCTD:

1). Ot6op comepkaHus OOy4YeHHs, a TaKKe MPEANOYTUTENHHBIX BHUIOB JESATEIbHOCTH
IPOBOAMTCA C YYETOM ONTHUMM3AIMK YCIOBHUH Ul peaau3aluu MOTEeHIMAIbHBIX BO3MOXHOCTEN
JIeTel ¢ 3aJep)KKON MCUXUYECKOro pa3BuUTHs. B mporiecc oOydyeHHs BKIIIOUAIOTCA 3aJaHUS Ha
pa3BUTHE BOCIPUATHUS, aHATU3UPYIOLIET0 HAOIIOACHUS, MBICIUTEIbHBIX Olepaluil (aHamu3a u
CUHTE3a, TPYIIUPOBKH U KIacCU(PUKALIUN, CHCTEMATU3alIUN ), TEHCTBUN 1 YMEHUI.

2). CucremMaTndecKoe BBISBJICHUE MPOOEIIOB B 3HAHHSX M UX BOCIIOJNHEHHE (0OBSCHEHHE
3aHOBO Y4eOHOTO MaTepuaa, UCIIOJIb30BaHUE TOTOTHUTENbHBIX YIIPAXKHEHUN U 3aaHH );

3). Yacrto wucnonp3yloTCs HarjsiAHbIE JUAAKTHYECKHE MOocoOus M pa3HOOOpas3HbIe
KapTOYKH, TIOMOTA0IINE PEOEHKY COCPEIOTOYNTHCS Ha OCHOBHOM MaTepuaie ypoka U 0CBOOO-
JKJAIOIIKE €ro OT padoThl, HE NMEIOLIEH NPSIMOTr0 OTHOLIEHUSI K U3y4aeMOl TeMe; IPUMEHSIOTCS
YEeTKHE CXEeMbl M TaONMUIbl, MPUOIKEHHBIE K JKU3HH, PeaTuCTUYECKUEe WIUTIOCTpPAllUU, palfo-
HaJIbHO OIpeieNsieTcsi 00beM MPUMEHEHUS HATJIIHBIX CPEJCTB.

4). Uto6bl n30exaTh OBICTPOrO YTOMIICHHUS, THIIMYHOTO sl OOydYaroIIMXcsi C 3a-
JEP’KKOM MICUXUUECKOT0 Pa3BUTHUS, UCIIOJIb3YETCS MEPEKII0YEHNE YUEHUKOB C OJIHOTO BHUJIA Jes-
TeIbHOCTHU Ha Apyroi. B oOyuenun aereit ¢ 3[1P nzberaercs neperpyKeHHOCTh, KOTOpasi CHUXKa-
€T KayecTBO BOCIPHATHS MaTepuaja U MPUBOJIUT K OBICTPOMY YTOMJIEHHIO M YMOLIMOHAIILHOMY
MPECHIIICHUIO IITKOJIbHUKOB.

5). PasBuTHio 1o3HaBAaTENbHOM AKTMBHOCTH YYaIlMXCs, IPOSBICHUIO 3aUHTEPECO-
BaHHOCTH B MIPHUOOPETEHUH 3HAHUI CIOCOOCTBYIOT IUJAKTUYECKUE UTPBI M UTPOBBIC PUEMBI.

6). Ilpu ycTHOM Ompoce BOMPOCHI CTAaBSTCS Y€TKO, KPATKO, UTOOBI JIETH MOTJIA OCO3HATh

WX, BIyMaThCs B COJIEPIKAHUE, TAETCs BpeMsl Ha 00 [yMbIBaHHE.

7). VY4uTBIBaETCS ATATHOCTH (POPMUPOBAHHSI CIIOCOOOB YUeOHON NESATETLHOCTH: CHA-
yaJyia IeTeil ydaT OpUeHTUPOBATHCA B 331aHUHU, 3aTE€M BBINIOJIHATH YUEOHbIE NEWCTBUSA 110 HATJISAA-
HOMY 00pa3lly B COOTBETCTBHM C TOYHBIMHM YKa3aHHUSMH B3pOCIOrO, 3aT€M — IO CIOBECHOM
MHCTPYKLUU IPU €€ TOCIEeI0BATEIIbHOM U3I0KEHHUH.

8). [lns obneryeHus: TpyAHBIX 3aaHUN UCIIOJIB3YIOTCS CIIELUATIbHBIE METOBI U TIPUEMBI:
- HarIsAHOCTh (KapTHHHBIE IUIaHBI), OMOPHBIE, 00OOIIAIOIINE CXEMBI, «IIPOrPaMMHUPOBAHHbIE
KapTOUKW», rpaduyeckre MoJenu, KapTOUKU-MOMOIIHUIIBI, KOTOPBIE COCTAaBIIAIOTCS B COOTBET-
CTBHUU C XapaKTepOM 3aTPyAHEHUN IPU YCBOCHUU yU4eOHOI0 MaTepuara;

- AJIrOPUTMBI, MPHUEMBl NPEANUCAHMS C YKa3aHHUEM IIOCIEA0BAaTEIbHOCTH OIEpalui,
HEOOXOUMBIX JIJIsl BBIIOJIHEHUS 3a/IJaHUM;



- IOTIOJTHUTEJIbHBIE HABOSIIME BOIIPOCHI;

- 00pa31ibl BHITIOTHEHUS 3a/1aHU;

- IOYTAIHAs IIPOBEPKaA 3aJaHUM.

CrnoBecnble MeTobl 00ydeHus (pacckas, 6ecena, OObSICHEHUE U JIP.) JOJIKHBI COUETATHCS
C HaTTSITHBIMH U TIPAKTUYECKUMHU METOIaMH.

9). B pabote ¢ netbmu ¢ 3I1P ucnonb3yercst 0coObIi Iearorn4eckuii TakT — HE0OX 0 IH-
MO 3aMeyaTh U MOOMIPATH MaJEHIINe YCIEeXH JIeTel, pa3BUBaTh B HUX BEPY B COOCTBEHHBIE CUJIbI
¥ BO3MOXKHOCTH, MOAJICPKUBATH MOJIOKUTEIbHBIN SMOLIMOHATIBHBIN HACTPOI.

10). s obyuatomuxcs ¢ 3I1P nHeooxoaum auddepeHnpoBaHHbIi MOIX0I K 0TOOPY CO-
JiepKaHusl IPOrpaMM y4eOHBIX MPEIMETOB C YUETOM OCOOBIX 00pa30BaTENbHBIX MOTpeOHOCTEH
¥ BO3MOXKHOCTEH oOydaromerocs. O0beM 3HAaHUN U yMEHUH MO Y4eOHBIM MpeaMeTaM Hecylle-
CTBEHHO COKpAIIaeTCsl 3a CUET YCTPAHEHUsI U30BITOYHBIX IO OTHOLLIEHUIO K OCHOBHOMY COJIEpIKa-
HUIO TpeOOBaHUIA.

11). IIpn opranu3anuu oUeHOYHbIX MPOLEAYP Ui 0OYyUYaAIOIIMXCS B COOTBETCTBUU /IS
obyuaromuxcs ¢ 3[1P co3matorcst cienuanbHbIe YCIOBHS, 00YCIOBICHHBIE 0COOBIMU 00pa3oBa-
TEJIbHBIMU NOTpeOHOCTAMU oOyuatouuxcs ¢ 3P u cnenudukoit HapymeHus. JlaHHbIE yCIOBUA
MOTYT BKJIFOYATh:

oco0yto (opMy OpraHM3alMy TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH M POMEKYTOUHON at-
TecTaluu (B Majol rpyIre, HHAUBUAYAIbHYI0) C YYETOM O0COOBIX 00pa30BaTEIbHBIX MOTPEOHO-
CTel U MHIUBHUIyaJbHBIX OCOOCHHOCTEH 00yyuaromuxcs ¢ 3I1P;

MPUCYTCTBHE MOTHUBAIIMOHHOTO 3Tarla, CIIOCOOCTBYIOIIETO MCUXOJOTHYECKOMY HACTPOIO
Ha paborTy;

OpPraHMU3YIOILYI0 TIOMOIIb MEJaroruyeckoro paboTHUKA B pallMOHANIM3AIMK pacipesere-
HUSI BPEMEHH, OTBOJIMMOTO Ha BBITIOJHEHUE paboThI;

MIPEIOCTaBIIEHNE BO3MOXKHOCTH MCMOJIb30BaHUS CIIPAaBOYHOM MH(OpMALIUU, pa3HOTO po-
J1a BU3YaJIbHOM MOAICPKKHU (OMOPHBIE CXEMBbI, aJITOPUTMBI Y4EOHBIX JI€HCTBHIA, CMBICIIOBBIE OTIO-
pBI B BUJIE KJIIOUEBBIX CJIOB, [J1aHa, 00pa3lia) Mpu caMOCTOSITEIbHOM IPUMEHEHHH;

ruOKOCTh TOAXO0Ja K BbIOOPY (DOpMBI M BHMJA JUArHOCTHYECKOTO HMHCTPYMEHTApHUs U
KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPUaAJIOB C YYETOM OCOOBIX 00pa30BaTeNIbHBIX MOTPeOHOCTEN U
WHANBUIYAIBHBIX BO3MOXKHOCTEH oOyuatomierocs ¢ 3I1P;

00JIbIIIYI0 BapUAaTUBHOCTH OLICHOYHBIX IMPOLIETYP, METOJ0B OLIEHKH M COCTaBa MHCTPY-
MEHTapHsl OLICHUBAHUS, TIO3BOJIAIONIYIO0 ONPEACTUTh 00pa30BaTENbHbIN pe3yabTaT KaKa0ro o0y-
qgaromierocs ¢ 311P;

aJlanTalyio UHCTPYKIUHU C YYETOM OCOOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEH U MHIMBU-
IyalbHBIX TpylnHocTel oOyuatomuxcs ¢ 3IIP (B wacTHOCTH, ympoiieHue (QpopMyJIUpOBOK IO
rpaMMaTHYecKOMy U CEMaHTUYECKOMY O(OPMIICHHIO, 0CO00€ MOCTPOEHHE MHCTPYKIUHU, OTpa-
JKAIOIIEH ATAITHOCTh BHITIOJIHCHUS 3aaHu );

OTCIeXHMBaHUE AeHCTBHM oOyuatomerocs ¢ 3I1P 1t olleHKH MOHUMaHHUs UM MHCTPYKIUH
U, IpU HEOOXOAMMOCTH, €€ YTOUHEHHE; YBEINYEHNE BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHHI;

BO3MOXHOCTh OpPTaHU3aIM1 KOPOTKOTO MepephiBa MpU HApaCTaHWU B MOBEACHUH 00yya-
IOLIETOCS POSIBJICHUI YTOMJIEHHSI, UCTOLLEHUSI.

JIist KOHTPOJISI U OIIEHKU HCTONB3yoTcs nHbie KMMBEI, pe3ynsTaThl Tpyna peOeHKa He
OLICHUBAIOTCS] B CPABHEHUU C IPYTHUMH YUAITUMHUCS.

Oco0eHHOCTH 0TOOPA M alaNITALMH Y4e0HOT0 MaTepHaJia 1o ajaredpe

OOyuenue yueOHOMY IpeaAMETY «Anredpa» CTPOUTCS HA CO3/1aHUM ONTHUMAJIBHBIX YCIIO-
BUH ISl yCBOEHUS MIPOrpaMMHOro Marepuaina oOydaromumucs ¢ 3I1P. bonbiioe BHuManue yne-
asiercss 0T00opy y4eOHOro MaTepuana B COOTBETCTBUM C IPUHIMIIOM JOCTYIHOCTH IPU COXpaHe-
HUH 001Iero 6a30BOTr0 YpOBHS, KOTOPBIA OJKEH MO COACP)KaHUIO U 00BeMy OBITh alanTHPO-
BaHHBIM Ju1 oOyvaromuxcs ¢ 3[IP B cooTBeTcTBHU ¢ MX 0COOBIMU 00pa30BaTEIbHBIMU NTOTPEO-
HocTsiMu. Creyer oOJeryuth OBJaneHue MartepuasoM oOydaromumucs ¢ 3IIP



MIOCPEJICTBOM €T0 JAETATBHOTO OOBSICHEHUSI C CUCTEMAaTHYECKUM MMOBTOPOM, MHOTOKPATHOM Tpe-
HUPOBKHU B IPUMEHEHUU 3HAHWMH, UCTIONIb3Ys PUEMBbI aKTyaau3aluu (BU3yaabHas OMopa, HamsT-
ka). [Iporpamma npegycMaTpuBaeT BHECEHHE HEKOTOPBIX M3MEHEHHI: YMEHbIIEHHE 00beMa TeO-
PETUYECKHUX CBEJCHUH, BHIHECEHUE OTJENIBHBIX TEM MM LENbIX pa3/eioB B MaTepuabl i 00-
30pHOT0, O3HAKOMHTEIBHOT'O U3YUYECHHUS.

N3menenns nporpamMmmsl B 5-9 kiaccax

B 03HaKOMHUTEIIBHOM IIIaHE PEKOMEHAYETCA H3ydaTb CICAYIOIIME TEMBIL:
«Mppaunonanbuble uyncna. JleiictBurenbHble uuciay, «CpaBHEHHE AEUCTBUTEIbHBIX YHUCEI,
apudMeTHuecKue ACUCTBUS C JCHCTBUTENBHBIMU YHcaamMuy», «HaxoxneHue npuOIMKEHHBIX
3HaYEHUH KBAJPaTHOTO KOpH», «Teopema Bueray, «PeleHus ypaBHEHHUH TPEThEH 1 Y€TBEPTOI
CTENeHeH pa3IokeHHeM Ha MHOXHTEm», «DyHKmms y =\X u ee rpadui», «[lorpemHocts u
TOYHOCTh NPUONIMKEeHUD», «HeTHble U HeueTHble QYHKIUNY, «DyHKIUS y=x"», «DyHKIHUSI y=
ax’ , ee rpaduk u cBoiicta. I'paduku GyHkuuii y= ax’> + n u y=a(x-m)’ , «YpaBHEHHE C ABYMs
NepeMEeHHbBIMH M ero rpaduk», «['paduueckuil cnocod pemeHus CHCTEMBl YpPaBHEHHID»,
«M300paxkeHue 4ieHOB apu(PMETHUECKON U reOMeTpUYECKON MPOrpeccuii TOYKaMHu Ha KOOpAM-
HATHOM IJIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIMATBHBIN pocT. CI0KHBIE TPOLEHTHI».

CnenmyeT yMEHBUIMTH KOJIMYECTBO 4YacoB Ha wu3ydeHue Tt1eM: «DopMyiib,
«/lokazarenbCcTBO TOXKAECTBY, «JIMHEHHOE ypaBHEHHE C IBYMsI HEM3BECTHBIMIW», «['padux mm-
HEMHOT0 ypaBHEHUs ¢ ABYMs IIepeMEHHbIMMWY, «I"paduyeckoe perieHne TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YpaBHEHUID», « CBONMCTBA KBaPpaTUUHON PYHKIIMNY.

BricBoOoaMBIINECS Yachl PEKOMEHIyEeTCSl UCIIOIb30BaTh: AN Jdydlledl mpopaboTKu Hau-
Oonee BaxHBIX TeM Kypca: «PemieHue ypaBHeHui», «PerieHue cucreM ypaBHEHUI,
«CoBMecTHbIE AeUCTBUS ¢ ApoOsmu», «lIpumeHenue cBOWCTB apu(METHUECKOro KBaJApaTHOIO
KOpPHsD»; Ha MOBTOPEHUE, pELICHNE 3a]a4, IpeoOpa3oBaHne BhIPAKEHUI, a TAK)KEe HA 3aKperuie-
HUE U3yYEHHOI0 MaTepHala.

Conep:xanue BUA0B JesTeJibHOCTH o0yualomuxcs ¢ 3I1P onpenensiercss ux ocodbimu
o0pa3oBaTeJIbHBIMUA MOTPEOHOCTSIMH.

[Tomumo mmpoko ucnoiaszyeMbix B OOIT OOO o0mux asst Bcex 00y4aromuxcsi BUIOB
NeSITEIbHOCTH CIIEAYET YCUIUTh BHUJIbI IEATEIIBHOCTH CHELU(pUUHBIE Ul TaHHON KaTeropuu Jie-
Tel, 00ecreunBarole OCMbICIIEHHOE OCBOEHHE CO/IEp KaHUsI 00pa30BaHus MO MPEAMETY: yCuie-
HUE NPEAMETHO-NIPAKTUYECKON JEATEIBHOCTH C AKTUBU3ALUEH CEHCOPHBIX CHUCTEM; 4YepeoBa-
HUE BUJIOB JCATEIBHOCTH, 3aICUCTBYIOIINX Pa3JIMYHbIE CECHCOPHBIE CUCTEMBI; OCBOCHUE MATEPH-
ajia Cc OIOpPOH Ha AJITOPUTM; «IIOLIArOBOCTH» B MU3YYEHUM MaTepuasa; UCIOJIb30BaHUE JTONOIHU-
TEJTHbHON BU3YaJIbHOM OMOPHI (CXEMBI, IA0JIOHBI, OIIOPHBIC TAOJIHIIBI); PEYEBOM OTUYET O MPOIIECCe
U pe3yJbTaTe JIeATeNbHOCTH; BBINOJIHEHUE CHElMalIbHbIX 3a/aHull, o0ecreunBaromuX KOPpeK-
LIUIO PETYJISALNN Y4eOHO-TI03HABATEIbHOM E€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

Ienn n3yyenust yae0HOro Kypca

Anre0pa sBiI€TCSI OJHUM W3 ONOPHBIX KypCOB OCHOBHOM IIKOJBI: OHa 00ECIEeYUBacT
M3y4YeHHE JPYIuX NUCLUILUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U I'yMaHUTAPHOTO LHMKJIOB, €€
OCBOEHHE HEOOXOAMMO JJIsl POAOJIKEHUsT 00pa3oBaHMsI U B IIOBCEIHEBHOM Xu3HU. Pa3zBurue y
00yyaroImuXxcsi HAy4YHbIX MPEJICTABICHUH O MPOUCXOXKJICHUM U CYIIHOCTH ajredpanyeckux aod-
CTpaKIMii, cocobe OTpakeHHs MaTEeMaTHUYeCKON HayKoOH sSBJIEHUN M NPOLECCOB B MPUPOJE U
o011ecTBe, POl MaTEMaTHYECKOI0 MOJIETUPOBaHMS B HAYYHOM TIO3HAHUH U B IPAKTUKE CIOCO0-
CTBYeT ()OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KAYECTB MBIIUICHHS, HEOOXOAUMBIX JUIS
aJlanTaluy B COBPEMEHHOM IM(poBoM obiecTBe. M3ydeHne anreOpbl eCTeCTBEHHBIM 00pa3oM
o0ecrieunBaeT pa3BUTHE YMEHHs HaOII0/aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATh CBOM JACHUCTBUS U
BBIBOZIBI, (popMynupoBaTh yTBepkIeHHs. OcBoeHHEe Kypca anreOpbl 0OecreurBaeT pa3BUTHE
JIOTMYECKOTO MBIIUIEHUs] OOYy4alolMXCs: OHU HCHONb3YIOT JEeIyKTHBHbBIE U



UHIYKTHBHBIE PACCYKACHUs, 0000IIEHNe W KOHKPETHU3aLHWI0, adCTparupoBaHUE M aHAJOTHIO.

OO6yuyenne anrebpe MpeAnoNaracT 3Ha4UTeNbHBIA 00LEM CaMOCTOSATENLHON JEITEILHOCTH 00Y-
YAIOIIUXCS, TIOITOMY CaMOCTOSITENIbHOE PEIIeHHE 3a/1a4 €CTECTBEHHBIM 00pa3oM SBIIIETCS pea-
TU3aIKeN NeITeTbHOCTHOTO PHUHIIUIA O0yYeHHSI.

B cTpykrype mporpaMMbl ya4eOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJIBI OCHOBHOE Me-
CTO 3aHUMAIOT COJEpP)KATEIbHO-METOANYECKUE JIMHUU: «Yucna U BBIYUCICHUS;
«Anrebpandeckre BhIpaXCHUs»; «YpaBHEHUS U HepaBeHCTBa»; «DyHkmmm». Kaxmas u3 3Tux

COJIEPKATENBHO-METOJUIECKHUX JIMHUH Pa3BUBACTCS Ha NMPOTSHKEHUU TPEX JIET M3ydYEeHHs Kypca,
€CTECTBEHHBIM 00pa30M IMEePErIeTasiCh U B3aUMOICUCTBYS C IPYTUMU €ro JIMHUAMU. B xo/1e u3y-
YeHHUs] Kypca oOydaroluMcsl NMPUXOAUTCS JIOTMUECKU PacCy’kIaTh, MCIHOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN s3bIK. B CBSI3UM ¢ 3TUM IieecooOpa3HO BKJIIOYHTH B MPOTpamMMy HEKOTOPHIE
OCHOBBI JIOTHKH, IPOHU3BIBAIOIIME BCE OCHOBHBIE pa3esibl MaTeMAaTUYECKOro OOpa3oBaHUS U
CIOCOOCTBYIOIIME OBIAJACHUIO O0YUYAIOUIMMICS OCHOB YHHBEPCAILHOTO MAaTeMAaTUYECKOTO SI3bI-
ka. TakuM 00pa3om, MOKHO yTBEP)KIAaTh, YTO COJIEPKATEIBHON M CTPYKTYPHOH OCOOCHHOCTBHIO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepsxanne muHUMN «Hucaa U BBIYUCICHUS» CITY>KAT OCHOBOM ISl MATBHEHIIIETO U3yde-
HUSI MAaT€MAaTHUKH, CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOMIMXCS JIOTUYECKOTO MBIILIEHUS, (op-
MHUPOBAHUIO YMEHHUS MOJIB30BATHCS AITOPUTMAMHU, a TAKKE MTPUOOPETECHUIO MPAKTHUECKUX HABBI-
KOB, HEOOXOAMMBIX ISl IOBCEAHEBHOW KU3HU. Pa3BuTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE
CBSI3aHO C PAIIMOHAIILHBIMU M UPPAIMOHAIIBHBIMU YHCIIaMH, ((OPMUPOBAHUEM TMPEICTABICHUN O
JIEMCTBUTENILHOM 4YHCIIE. 3aBEPILICHHE OCBOEHUS YUCIOBOW JIMHUU OTHECEHO K CTaplIeMy 3BEHY
o01ero oopa3oBaHusl.

Copepxanre JBYyX anreOpandecKux IUHUH — «AnreOpandeckue BBIPRKCHUS» H
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYHAIOIIUXCS MaTeMaTUYecKo-
o anmapaTa, He0OXO0UMOTO JJisl pEIICHUs 3a7a4 MaTeMaTUKH, CMEKHBIX MPEAMETOB M MPAKTH-
KO-OpPUEHTUPOBAHHBIX 3a71a4. B OCHOBHOI 1TKOJIE YUeOHBIM MaTepHall TPYMIITUPYETCS BOKPYT pa-
[[MOHATTFHBIX BBIpAXEHHUH. ANreOpa IeMOHCTPUPYET 3HAUCHHE MAaTEMAaTHKH KakK sI3bIKa AJIS T0-
CTPOEHHS MaTEeMAaTUYECKUX MOJeiel, ONMCaHus IPOLIECCOB U ABJIEHUH peajabHOro Mupa. B 3ana-
g oOydeHus anrebpe BXOMAT TaKkKe AalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS,
HE0OXOAMMOT0, B YaCTHOCTH, UISI OCBOCHUS Kypca MH(POPMATHUKH, M OBJIaJIeHHE HABBIKAMH JIC-
OYKTUBHBIX paccyxneHuil. [IpeobpazoBanue CUMBOIBHBIX (DOPM BHOCHUT CBOHM CHEIH(PUUECKHIA
BKJIaJ] B pa3BUTHE BOOOpa)KeHHUS, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne (pyHKIHOHAIBHO-TPAQUUECKON JTMHUM HAIEICHO Ha MOJIy4YeHHE IIKOIbHH-
KaM¥ 3HaHUHN 0 (QYHKIMAX KaK BaXKHEUIIIEH MaTeMaTHICCKON MOJICIH IS ONMMUCAHMS U UCCIIEIO0-
BaHUs Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUHN B TIpHUpoJie U obmiecTBe. M3yueHue 3Toro Marepua-
Ja crnocoOCTBYET Pa3BUTHIO Y 00yUYaOIIUXCsl YMEHUS UCTIOIb30BaTh Pa3INYHbIC BbIPA3UTEIbHBIE
CpeICTBa SI3bIKa MAaTEMATHKU — CIIOBECHBbIC, CUMBOJIMYECKUE, rpaduueckre, BHOCUT BKJIAll B
dbopMHUpOBaHKE MPEJCTABICHUN O POJIM MATEMATHKU B PA3BUTHH [IUBUIN3ANHA U KYJIbTYPHI.

MecTto y4eOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHOMY iaHy B 7-9 Kiaccax u3ydaercs y4eOHbIH Kypc «Anredpa», KOTO-
pBIi BKIIIOYAET CIEIyIOIIME OCHOBHBIE pa3/ieibl cojepkaHus: «Uucna U BBIYUCICHUS,
«Anrebpanyeckue BEIpaKEHUs, « Y paBHEHHs U HEPABEHCTBAY, « DyHKIII.

YueOHblif 11aH HAa U3y4yeHue aredpsl B 7-9 kiaccax OTBOAUT HE MeHee 3 yuyeOHBbIX 4a-
COB B HEJIENIO B TEYCHHE KaXKJI0TO rojia 00ydeHus, BCEro 3a TpU rojaa ooydyeHus — e meree 306
y4eOHBIX 4aCOB.



Conep:xanue yueO0HOro kypca (1mo rogam o0y4yeHus)

7 KJIACC

Yuciia 1 BbIYMCTCHUA

PanmonanbHbie ynciaa /[pobu 0ObIKHOBEHHbIE U JIECATUYHBIE, IEPEXO OT OJHOU (op-
MBI 3anIUCH Apodeit k Apyroil. [loHaTre panuoHaabHOTO YKcia, 3aUCh, CPABHEHUE, YIIOPSA0UH-
BaHHUE pallMOHAJIBHBIX uucesl. ApupmeTnueckue IeiHCTBUS ¢ pallMOHAJIbHBIMM uuciamMu. Pemre-
HHE 33]]a9 U3 PEeaTbHON MPAKTUKH Ha YaCTH, Ha Jpo0u.

CreneHp ¢ HaTypaJlbHBIM IOKa3aTeNeM: OIpeiesieHHe, MpeoOdpa3oBaHUe BhIPAXKEHUN Ha
OCHOBE OIPE/IEIEHNs], 3aIUCh OOJIBIINX YUCET.

ITporeHTsl, 3aMUCh MPOLIEHTOB B BUJE IpoOU U ApoOu B BUAE MPOLEHTOB. Tpu OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOU NPAKTUKHU.

IIpuMeHeHne MPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIIN HATypaJbHBIX YHUCE.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHasi MPONOPIIMOHATBHOCTH.

Anredpanyeckue BbIpaKeHUsI

IlepeMeHHBIE, YNCIOBOE 3HAYECHHME BBIPAXKCHUS C IIEPEMEHHOM. J[OIyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIy BeIMYMHAMU B Buae Gopmyibl. Boruucre-
HUS TI0 (hopMyITam.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXEHHH, TOXKISCTBEHHO PaBHbIE BBIPAXKEHUS, MTPaBUIIa
npeoOpa3oBaHus CyMM M MPOW3BEICHHIA, TPaBUiIa PACKPBITUS CKOOOK W MPHUBEACHHS TTOAOOHBIX
CJIaracMaIX.

CBolicTBa CTENEHHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnHounensl 1 MHOrousieHbl. CteneHb MHOToueHa. ClI0XKEeHUe, BBIYUTAaHUE, YMHOKEHUE
MHOTOWICHOB. POPMYIIBI COKPAIEHHOTO YMHOXEHHS: KBaJPaT CyMMbI U KBaJpaT PasHOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus1

VYpaBHeHHE, KOPEHb YpaBHEHUs, IPaBUiia IpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTD
YPaBHECHUM.

JIuHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOTO YpaBHEHUS, pe-
LIIEHHE JINHENHBIX ypaBHEHUH. CocTaBlIeHUE ypaBHEHUH 10 yCJIOBUIO 3a7auu. Pemenue Tekcro-
BBIX 33J1a4 C TOMOILIbIO YPaBHEHUI.

JluneliHOe ypaBHEHHUE C IByMsI IEpEMEHHBIMH U ero rpaduk . Cucrtema AByX JMHEHHBIX
ypaBHEHUH ¢ JIBYMs ITIEpEMEHHBIMU. Perienne cucreM ypaBHEHUH crmocoOoM moacTaHoBKU. [1pu-
MEpBI PELIEHHS TEKCTOBBIX 33]1a4 ¢ IOMOLIbIO CUCTEM YPaBHEHUH.

Koopaunatsl u rpagpuku. ®yHkuumn

Koopaunara Touku Ha npssMoil. UucioBele IpoMeXyTKH. PaccTosiHue Mexly IByMs TOU-
KaMU KOOPJAUHATHOU MPSIMOIA.

[TpsamoyronbHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca U opauHaTa TOYKH Ha
KOOpIMHATHOHU TutockocTu. [Ipumeps! rpadukos, 3aganubix hopmyinamu. Urenue rpadukos pe-
aJIbHBIX 3aBUCHUMOCTEM.

[Moustue pynxuuu. I'padux dynxumu. Cpoiicta Gynkumit. Jluneiinas GpyHkims, €€ rpa-

¢uk. I'paduk pynkun y = kx + b. I'padudeckoe penienrne TMHEHHBIX YpaBHEHUHN U CHCTEM JIU-
HEHHBIX YPaBHEHUM.

8 KVIACC

Yuciia 1 BLIYUCTICHUSA

KBanpatusiit kopenb u3 uucia. [lonstue o0 uppanuonaibHoM umcie. [lecsaTuunble
npuOIMKEeHUsT HppallMoOHANIBHBIX yKcen. CBoMcTBa apu(METHUECKUX KBaJIPATHBIX KOPHEH U MX



IPUMEHEHNE K MpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN M BbIUMCICHUSM. JleficTBUTEIbHBIE
YHCIIa.

CrerneHb ¢ 1ebIM ToKa3aTesieM 1 €€ cBoiicTBa. CTaHIapTHAsE 3alMCh YKCIIA.

Auredpanyeckue BbIpasKeHUsl

KBaaparHblii TpEX4IeH; pa3jiokKeHHe KBaJIPaTHOrO TPEXUIEHa HA MHOKHTEH. Alrebpan-

yeckas JpoOb. OCHOBHOe CBOWCTBO anredpanueckoil apodu. CrnoxxeHwue,
BbIUWTAaHUE, YMHOXEHHE, JIeJICHUE alreopandeckux poOeil. PanuoHanbHble BBIpAKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHMsI U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMya KOpHE# KBajpaTHOro ypaBHeHus. Teopema Buera. Pe-
[IEHUE YPaBHEHMH, CBOASIIMXCS K JUHEMHBIM U KBajapaTHbIM. [Ipocteifmue apoOHO- panuo-
HaJIbHBIE YPaBHEHMSL.

I'padmueckas uHTEpHpeTalysi ypaBHEHUN € IBYMSI NIEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YPaBHEHUH C IByMs IIEpEMEHHBIMU. [IpuMepsl perieHus CUCTeM HEJIMHEWHBIX YPAaBHEHUM C IBY-
Ms1 IEPEMEHHBIMU.

Perienue TEKCTOBBIX 33124 alredpanyecKum CrocoooM.

UucnoBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM nepeMeHHOM. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHElHbIE HEPABEHCTBA C OAHOM NepeMeHHON. CucTembl JTUHENHBIX HEpa-
BEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUN

[Tonstue pynkiuu. O6IacTh ONpeneNIeHuss 1 MHOKECTBO 3HaueHUH QyHKImHu. CriocoOb!
3a1aHust PYHKITUH.

Ipaduk ¢ynkimu. Urenune cBoicTB (yHKimu 1o e€ rpaduxy. [Ipumepsl rpadukos
(GYHKINH, OTpaKAIOIINX PeaTbHbIEC MTPOIECCHI.

@DyHKIMM, ONMUCHIBAIONIME MPSAMYI0O U O0OpPaTHYIO NPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. Oynknun y = x>,y = x>, y = VX, y = . ['paduueckoe pelieHue ypaBHEHHI U CUCTEM
YPaBHEHHUU.

9 KJIACC

Yucaa u Bbruuciaenus /deiicTBuTebHbIC YUCIA

PanyonasbHble YncIia, HPpalMOHAJIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE IECATUYHBIC
npoOu. MHOXECTBO JeHCTBUTENBHBIX YHCEN;, ACUCTBUTEIbHBIC YHCIa KaK OECKOHEUHbIE NeCs-
TU4YHbIE ApoOu. B3aMHO OZIHO3HAYHOE COOTBETCTBUE MEX1Y MHOXKECTBOM JACHCTBUTEIbHBIX YH-
cel ¥ KOOPAMHATHOU IPSIMOM.

CpaBHeHHE NEHCTBUTENBHBIX 4KCel, apu(pMeThuyecKkue IEUCTBUS C JEHCTBUTEIbHBIMU
YHCIIaMU.

N3mepenus, npuodInKeHns, OLEHKH

PazMepbl 0OBEKTOB OKPYXAOIIEro MHpa, UIMTENBHOCTh MPOLIECCOB B OKPY’KArOIIEM
MHUDE.

[puONIMKEHHOE 3HAYEHHUE BEIMYUHBI, TOYHOCTh MpUOIKeHUs. OKpyIrieHne Yucel.
IIpuknaka 1 OLIEHKA PE3yJIbTATOB BHIYUCIICHUN.

YpaBHeHMsI M HEPABEHCTBA YpaBHe-

HHS € OTHOM NepeMeHHOoMI

JIluneitHoe ypaBHeHuE. PellieHre ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHMe. Penienne ypaBHeHUH, CBOASIIMXCS K KBaJApaTHBIM. bukBanpar-
Hoe ypaBHeHue. [IpUMepsI peleHns ypaBHEHU TPEThEN U YETBEPTOM CTENEHEN pa3ioKeHnEM
Ha MHOXHTEJIIN.

Pemenue npoOHO-paniMoHaNbHBIX ypaBHEHHA. Pere-

HUE TEKCTOBBIX 33/1a4 aaredpanyeckuM merogom. Cu-

cTeMbl yPaBHEHHH



VYpaBHeHHE ¢ IBYMs MIEpEMEHHBIMUA U ero rpaduk. PemeHue cucreM IBYX JHHEHHBIX
YpaBHEHUH € IByMs NEpeMEHHbIMU. PelleHne cuctem ABYyX YpaBHEHUW, OJHO M3 KOTOPBIX JIH-
HeifHoe, a apyroe — BTopod creneHH. ['padudeckas WHTEpHpeTanus CUCTEMbl YpaBHEHHH ¢
JIBYMsI [IEPEMEHHBIMU.

Pemrenne TekCTOBBIX 33124 anreOpandecKuM CrocoooM.

HepagenctBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue NTMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOM. Perienue cucreM JMHEUHBIX He-
paBeHCTB ¢ oAHOM mepemeHHo. KBanpaTHsie HepaBeHCTBA. [ padudeckas uHTEpIipeTanus Hepa-
BEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DyHKIUA

Ksagpatnunas ¢ynkuus, e€ rpaduk u coiictsa. [lapaGosia, KOOpAMHATEI BEPLIMHBI
napadoJibl, 0Cb CHMMETPHH Mapadoibl.

Ipadukn bysxmmit: y=kx, y=kx +b, y=x 2,y =X, y= 1 UX CBOICTBa.

Yucii0BbIe MOCTE10BATEIBLHOCTH

OmnpenesieHue U cr1oco0bl 32IaHUS YMCJIO0BbIX M10CJIE10BATEIbHOCTEH

[ToHsiTHE YMCIOBOM MOCIEI0BATEILHOCTH. 3aJaHUE TTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmymoit 1 GopMyIIOl N-TO YIIeHa.

ApudmMernyeckas M reOMeTpUYeCKas MPOrpeccun

Apudmernyeckas W reomerpuueckas — mporpeccud.  Dopmyiasl  n-ro  4JeHa
apu(METHIECKON U T€OMETPUIECKON MPOTPECCHil, CYMMBI MIEPBHIX N YICHOB.

N3o00paxeHne wieHOB apu(METUYECKOM U reOMEeTPUUYECKOW MPOrpeccuil ToukamHu Ha
KOOPJMHATHOH IJIOCKOCTH. JINHENHBIN 1 AKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE TIPOLIEHTHI.

IIpuMepHbIe KOHTPOJILHO-U3MepPHUTEIbHbIE MaTEPHAJIbI

[IpoBeneHue OIEHKM [OCTHXKEHUHN IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHSI y4eOHOTO
npeaMeTa MpOoBOAUTCS B (popMe TEKYIIEro U pyOeKHOTO KOHTPOJISI B BUJIE: KOHTPOJIbHBIE pabo-
ThI, CAMOCTOSITENIbHBIE Pa0OThI, 3a4eThl, MaTeMaTHUYECKHE JUKTAHTHI, MPAKTHUECKHE pPadOTHI,
NUCHbMEHHBIN OTBET 110 MHIUBHUyaJbHBIM KapTOUYKaM-3a/1aHUSIM, TECTUPOBAHUE.

Jnst obyuaromuxcst ¢ 3[IP Bo3MOXHO u3MeHeHHE (GOPMYIMPOBKH 3aJaHUN  Ha
«TIOIIaroOBYIOY, a/IanTaluio IpeaIaraeMoro oOyuaroremycs TECTOBOTO
(KOHTPOJIFHOOIIEHOYHOT'0) MaTepHalia: MCIOJb30BaHUE YCTHBIX U IMHUCBMEHHBIX WHCTPYKLUH,
YIPOIIEHUE JUIMHHBIX CIIOKHBIX (POPMYITHUPOBOK MHCTPYKIMH, pEIIEHHE C OMOPON Ha aIrOpUTM,
oOpas3ell, UCIIOIb30BaHNE CIIPABOYHON MH(POPMAIIUH.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O IPEMETA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIM K 00y4EHUIO0 MAaTEMAaTUKE U LIEJIeHANPaBICHHON M03HABATEIbHON JeSTeNIbHO-
CTH;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NesTeIbHOCTb, TPeOy-
IOIYI0 MAaTEMAaTUYECKUX 3HAHUH, B TOM YUCJIE YMEHHME YUYUTBCS y IPYTUX JIFOACH;

CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JEHCTBOBATH B OTCYT-
CTBHE rapaHTHH yCIIexa;

cioco6HocTh oOywaromuxcss ¢ 3[IP k oco3HaHuio cBOMX A€PUUUTOB U MPOSIBICHUE
CTPEMIICHMS K UX IPEOOJICHHUIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTABUTH TIOCTUKUMBIE 1IEIIH;

YMEHHE pa3ianyaTh y4eOHbIE CUTYyallMH, B KOTOPBIX MOXHO JE€MCTBOBATh CaMOCTOSITEIb-
HO, U CUTYalluH, TJe CJIeAyeT BOCIOIb30BaThCs CIPABOYHON MH(pOpMaLUe WK IpyTHMHU BCIIO-
MOTaTeJIbHBIMU CPENCTBAMU;



CMOCOOHOCTh TEPEHOCUTH MONYYCHHbIE B XOoJ¢ OOydYeHHs] 3HAHHUS B aKTYyaJIbHYIO
CUTYyaluio (IpU pelIeHUH )KUTEHCKUX 3aa4, TPeOYIOIUX MaTeMaTUYeCKIX 3HaHUH );

CIIOCOOHOCTh ~ OPHEHTHPOBAThCS B TPeOOBAaHWSIX W TpaBWIaX  MPOBEICHHUS
MIPOMEKYTOUHOM U UTOTOBOM aTTECTAIINU; OBJIaJIEHUE OCHOBAaMH (PMHAHCOBOI IrPaMOTHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

OBnazieHye yHUBEpCaIbHBIMU yU€OHBIMH MTO3HABATEIbHBIMU ACHCTBUSIMH: YCTaHABIH-

BaTh NPUYMHHO-CIICJICTBEHHBIE CBSI3U B XOJE YCBOEHHUS MaTeMaTHYECKOTrO
MaTepHaa; BhISBIAT 1e(DUIUT JAHHBIX, HEOOXOAMMBIX JUIsl PELICHUs TIOCTaBICHHOM 3a1aul;

C TIOMOILBIO YUHUTENS BBIOUPATH CIIOCOO pelIeHns MaTeMaTHuecKo! 3aauu (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEILICHUS);

IIPUMEHSTh U MpeoOpa3oBbIBaTh 3HAKM U CHUMBOJIBI B XOJI€ PEIICHUS MaTeMaTHYECKUX
3aJa4; ycTaHaBJIMBAaTh UCKOMOE U JaHHOE MPH PeIlIeHMH MaTeMaTH4eCcKOH 3a1auu;

NMOHUMATh W  HWHTEPIPETHPOBAaTh HMH(OPMAIMIO  pPa3IMYHBIX BHIOB H  (HopM
IpeCTaBICHUS; WIJIOCTPUPOBATh pelllaeMble 3a]1aui Tpa@UueCKUMH CXeMaMHu;

3¢ HEKTUBHO 3aIIOMUHATH I CUCTEMATH3UPOBATh HH(OPMAIIHIO;

NOHUMATh M HUCMOJIb30BaTh MaTeMaTHYECKHE CpEJCTBa HAIIIIHOCTH  (rpadukH,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) IS WITIOCTPALUU, HHTEPIPETALUU, apIyMEHTAIUH.

OBnajeHre yHUBEpCaIbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU J€HCTBUAMU: OPraHU30-

BBIBaTh YUEOHOE COTPYIHUUECTBO U COBMECTHYIO JEATEIILHOCTD C YUUTEIEM U
CBEPCTHHKAMH B IPOLIECCE PELICHNs 33/1aY;

B3aMMOJICHCTBOBATh U HAXOJUTH OOIINE CITOCOOBI padoThI;

paboTaTh B IpymIiie: HaxOAUTh OOIlee pelleHHe U pa3pelarb KOH(IUKTH HA OCHOBE

COTJIACOBAHMS MTO3UIINI U y4€Ta HHTEPECOB;
CIIyIIaTh APTHEPA;
(GopMyITMpOBaTh, APTYMEHTHPOBATH U OTCTAUBATH CBOE MHEHHE;
IPOTHO3MPOBATH BO3HUKHOBEHHME KOH(IMKTOB MPH HAIMYMU PA3HBIX TOYCK 3PCHUS W

paspemath KOH(OIUKTH Ha OCHOBE yU€Ta HHTEPECOB M MO3UIIMHI BCEX YUACTHHKOB;

apryMEHTUPOBATh CBOK TO3MIMI0 U KOOPIMHUPOBATH €€ ¢ MO3UIUSAMH IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIET0 PEIICHNS B COBMECTHON AESITETbHOCTH;

BBITIONIHATH  CBOIO  YacTh  pabOThI, JOCTUTaTh KAa4eCTBEHHOTO  pe3yjbTara |
KOOPJAMHHUPOBATH CBOU ACHCTBUSI C APYTUMHU YIEHAMHU KOMaH/IbI;

OIICHMBAThH KaueCTBO CBOETO BKJIa/la B OOIIUI TIPOAYKT.

OBnaneHne yHUBEpCATbHBIMH YU€OHBIMU PETYISTUBHBIMU ICHCTBUSIMHU:

CTaBUTh LIENM, BBIOMpPaTh U CO3JaBaTh AJNTOPUTMBI ISl PEHICHUS  y4eOHBIX
MaTeMaTHYeCKUX Mpobem;

IJIAHUPOBATh U OCYIIECTBISATH ACATEIBHOCTh, HAIMPaBICHHYI0 Ha pEHICHUE 3ajad
UCCIIEIOBATENLCKOTO XapaKTepa;

dbopMynMpoBaTh W yIepXKUBaTh  y4eOHYIO  3amady, COCTaBJATh IUIAH U
IMOCJIEIOBATEILHOCTh ACHCTBUH;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOAMMbBIE KOPPEKTHUBEI; KOHTPOJIH-

pOBaTh MPOLIECC U pe3yibTaT yueOHOW MaTeMaTHUECKOH AeATeIbHOCTH; aIeKBATHO OIle-

HUBATh MPABWIBHOCTH WJIU OIIMOOYHOCTH BHITIOJIHEHUS YUECOHOU 3a/1a4u,
€€ 00BEKTHBHYIO TPYAHOCTh ¥ COOCTBEHHBIE BO3MOYKHOCTHU €€ PELIEHHS;

ClIMYaTh CIOCOO NEHCTBUS M €ro pe3ysibTaT ¢ 3aJaHHBIM JTajJOHOM C IIeNbI0 00-
HapY’KE€HHsI OTKIIOHEHUH U OTIWYUI OT ITAJIOHA;

MpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH MPU PEIICHUHU YU4eOHOM 3a1auu;

MOHUMAaTh TMPUYMHBL, MO KOTOPbHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTaT
JESITEIIbHOCTH, OTIPEJICNIATh MO3UTUBHBIC N3MECHEHUS U HAPABIICHUS, TPEOYIONINE NaTbHEeHIIIEH
paboTHI;

peryiupoBaTh Clioco0 BHIPAXKEHUST IMOLIUM.



HNPEAMETHBIE PE3YJIbTATHI

7 KJIACC
Yucnaa v BHIYHCIEHUSA

BBINOIHATE, cOYeTas YCTHBIE ¥ MUCHMEHHBIE TIPUEMBI, apu(hMETHIECKHE JICHCTBUS ¢ pa-
LIMOHAJIbHBIMU YHMCIIAMHU.

HaxoauTh 3HaueHMsS YMCIIOBBIX BBIPAKEHUHN; MPUMEHSTh pa3HOOOpa3HbIE CIIOCOOBI U
[PUEMbI BBIYKMCIICHUS] 3HAYCHUI JPOOHBIX BBIPAXKEHUH, COJAEPXKAIINX OOBIKHOBCHHbBIE W JIECS-
TUYHBIC IPOOH.

[lepexonuTs OT 01HOM (POPMBI 3aMUCH YKCeN K Apyroi (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATHY-
HYI0 J1po0b). CpaBHUBATh U yIOPSA0YMBATH PAllMOHATILHBIC YHCTIA.

OKpyriasTh yucia.

BbINONMHATE NPUKUAKY U OLEHKY PE3yJbTaTa BHIYMCICHUH, OLEHKY 3HAYCHUNU YUCIIOBBIX
BBIPAYKEHU.

BoInmonHATe AEWCTBHUS CO CTENEHSAMU C HATypaJbHBIMH TOKa3aTelsMu (C Omopoil Ha
CIIPABOYHYIO HH(DOPMAIIHIO).

[IpuMeHATh MPU3HAKYU IETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATyPAJIbHBIX YUCEIL.

Pemarp mpocrelinine nNpakTUKO-OPUEHTHUPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C OTHOLIECHHEM
BEJIMYUH, NPONOPLHOHAIBHOCTBIO BEJIIMYMH, IPOLEHTAMH; UHTEPIPETUPOBATh PE3YyJIbTATHI pe-
IICHUsI 3a/1a4 C YYETOM OTPAHHYCHUIA, CBSI3aHHBIX CO CBOMCTBAMH PaCCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

OpueHTHpOoBaThCS B OHATUSAX U ONEPUPOBATH HA 0a30BOM YPOBHE anreOpanyeckoil Tep-
MHHOJIOTHEN U CUMBOJIUKOM.

Haxonuts 3HaueHust OyKBEHHBIX BbIpAaXKEHUM IPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BrimonHsATe mpeoOpa3oBaHus 1IETIOT0 BRIPAXKEHHUS B MHOTOUJICH MPUBEICHHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINoMHATE yMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH U MHOTO4YIeHa Ha MHOTOWIEH, MpHU-
MEHSATh (POpMyJIBI KBaJpaTa CyMMBbI M KBaJlpaTa pa3HOCTH (C OMOPOW Ha CIpPaBOYHYIO HH(OpMa-
ITHIO).

OcCy1IecTBISITh Pa3ioKEHUE MHOTOYJICHOB Ha MHOXHUTENIU C MOMOIIBIO BHIHECEHHS 3a
CKOOKHM OOLIEro MHOXHUTEJNS, TPYINIMPOBKU CJIaraeMbIX, TPUMEHEHHUs (OPMYJI COKPAIEHHOTO
YMHOKEHUS (C OTIOPO Ha CIPABOYHYIO HHPOPMAITHUIO).

[TpumensTh peoOpa3oBaHKs MHOTOWIECHOB JUIsl pEIICHUs Pa3IMYHBIX 3a7ad U3 MaTema-
TUKH, CMEXXHBIX [IPEIMETOB, U3 PEaIbHON IPAKTUKHU.

Hcnonw30BaTh CBOMCTBA CTENEHEN ¢ HATYPAJIbHBIMU MOKA3aTEISIMU JIJIsl TPpeoOpa3oBaHMs
BBIPQXXEHUH (C OMOPOH Ha CIPaBOYHYIO HHPOPMAITHUIO).

YpaBHeHMs U HEPABEHCTBA

Pemrate nMHEVHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, IPHUMEHSS IpaBWIa Iepexona OT
HCXOJIHOTO YPAaBHEHMsI K PaBHOCWJIBHOMY eMy. IIpoBepsTh, ABIAETCS M YUCIO KOPHEM ypaBHE-
HUSL.

Wmets npencrabienne o rpauueckux METOAax Mpy PEelIeHUH JTMHEHHBIX YpaBHEHHUH U
UX CHUCTEM.

[TonGupath mpuMepsl map YHCEN, SBIAIOMIUXCS PEIICHHEM JIMHEHHOTO YpaBHEHHS C
JIBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOpIMHATHOW IUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHUsI C JBYMs
NePEMEHHBIMH; MOJB3YSICh IPauKOM, IPUBOAUTH MPUMEPHI PELICHUSI yPAaBHEHHUS.

Pemate cucteMbl IByX JIMHEMHBIX YPaBHEHHUU C JABYMS NEPEMEHHBIMH, B TOM YHCIIE
rpadudecku (C Omopoil Ha aNrOpUTM Y4eOHBIX IEHCTBUI).



CocTtaBndTh (I10cjie COBMECTHOI'O aHAJIN3a) U peliaTh JIMHEHHOE YPaBHEHUE UJIU CUCTEMY
JMHEWHBIX YPAaBHEHUM 110 YCIOBHIO 3aJa4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U MTOJIYYEHHBIN pe3ysbTar.

Koopaunats! u rpaguxu. OyHKIMN

N306paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpIMHA-
TaMm, JIy4d, OTPEe3KH, HHTEPBAJIbI; 3alIUCHIBATh YHCIOBbIE IPOMEKYTKH Ha aNreOpandyeckoM si3bl-
Ke.

OTmeuaTs B KOOPAMHATHOM IVIOCKOCTH TOUYKH I10 3alaHHBIM KOOpAMHATAaM; CTPOUTH Ipa-
¢uky muHeHbIX GyHKUUN. CTpouTh rpaguk GyHKIUN y = kx + b.

OnuchIBaTh ¢ MOMOUIBIO (DYHKIMN W3BECTHBIE 3aBUCUMOCTH MEXY BETHUYMHAMHU (I10 aJl-
TOPUTMY Y4€OHBIX JEWCTBUM): CKOPOCTb, BpPEMs, PACCTOSIHHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTH;

IPOM3BOUTEIBHOCTD, BPEMs, 00EM PabOTHL.

Haxoauth 3HaueHne (QYHKIMHU 110 3HAYCHUIO €€ apryMEHTA.
[Tornmatp rpadudeckuii cnocod MpeaCTaBIeHUS W aHATN3a UHPOPMALMHU; M3BJIEKATh U
UHTEPIPETUPOBATH MHPOPMALIMIO U3 TPa(QUKOB peantbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yuciia 1 BbIYUCTICHUSA

Hcnons30BaTh HadaJlbHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBHUTEIBHBIX YHCEN JUIS
CpaBHEHUsI, OKPYTJICHHUS U BBIUMCIICHUI; H300paxaTh JeCTBUTENIbHbIEC YHCIa TOUKAMU Ha KOOP-
JUHATHOMN MPSIMOM.

[TpuMeHsATh NOHATHE apU(DMETHUECKOro KBAJPAaTHOIO KOPHS;, HAXOAWUTh KBaJIpaTHBIE
KOPHHM, HMCIIONB3Ysl IPU HEOOXOAUMOCTH KaJbKYJSATOD; BBINOIHITH IpoCTeiiine mpeodpa3oBa-
HUS BBIPAXKCHUH, COAEPIKALLUX KBAJAPATHBIEC KOPHU, UCIIONb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu GOJBIIMX U MaJIbIX YHCEN C IIOMOIIBIO IECATUYHBIX Ipo0eil U cTe-
neneit uucna 10.

AsredOpanyeckue BbIpaKeHU s

[IpyMeHsTh MOHATUE CTENEHM C LIETBbIM I10KA3aTeIEM, BBIIIOJIHATH IPEOOpPa30BaHMsI BbI-
paKeHM, CoAep)KallMX CTENEeHH C LEeNbIM IoKa3aTelaeM (C MCIHOIb30BAaHUEM CIPABOYHOM HH-
dopmarun).

BBINONHATE HECOXKHBIE TOXKJIECTBEHHbIE MPE0Opa30BaHMsl PALMOHAIBHBIX BBIPAKEHUM
Ha OCHOBE MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U alre0pandecKuMU APOOSMH.

PackiaisiBaTh KBaIPATHBIM TPEXUWIEH HA MHOKHTEH.

[Tpumenats npeoOpa3oBaHUsl BBIPAKEHUM JUId pPELICHUs Ppa3IMYHbIX 3aJad U3
MAaTE€MAaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IMPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHelHbIe, KBaJpaTHbIE YpaBHEHUS (C UCIOJIb30BAaHUEM CIIPAaBOYHON MH(pOpMa-
IIMM) U pallMOHAJbHBIC YPABHEHUS, CBOJIIMECS K HUM, CUCTEMbI JBYX YPaBHEHHUH C JByMs
MIEPEMEHHBIMHU.

IIpoBOANTH MPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YUCIIE C
IIPUMEHEHHEM Irpa@UuecKHux MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CHCTe-
Ma ypaBHEHUH pelIeHHs], €CIH UMEET, TO CKOJIbKO, U TpP.) C OMOPOil Ha alrTOPUTM yUeOHBIX Jei-
CTBUM.

[TepexoauTh OT CIOBECHOM (OPMYIMPOBKH 3a1auu K €€ anrebpanveckoi MOJENH ¢ I10-
MOUIBIO COCTABJIEHUS YPAaBHEHUS WJIM CUCTEMBl YPAaBHEHHUI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4¥ MOJTYy4YECHHBIN pe3ybTarT.

[IpuMeHsATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEMEHHON U UX CHCTEMBI; 1aBaTh TrpadUueCKyr0 WILTIOCTPAIIMIO MHOXKE-
CTBa PELICHUN HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUA



OmnepupoBatb Ha 6a30BOM YpOBHE (D)YHKIIMOHAJIBHBIC TIOHSATHS | SI3bIK (TEPMUHBI, CHMBO-
JAU4YecKrue 0003HAUCHHMS); ONPEIENATh 3HaYeHNE (PYHKIMU IO 3HAYCHUIO apTyMEHTa; OTPEeIIsATh

CBOWCTBA (DYHKIIUH 110 €€ rpaduKy.

Ctponth rpaduky dMeMeHTapHbIX GyHKIHMI Buga , y =x 2, y=x3,y =1,y =; omucsI-
BAaTh CBOMCTBA YHMCIIOBON (PyHKIMH 110 €€ rpaduky (mpu HeOOXOIMMOCTH ¢ HAIPABIISIOIICH MO-
MOIIIBIO).

9 KJIACC

Yucaa v BbIYHCICHUS

CpaBHUBaTh U YHIOPSAA0OYMBAThH palliOHAJIbHbIE U HPPALMOHAJIbHBIE YHCIIA.

BeimonuaTe apupmeTnyeckue JeHCTBUS C pallMOHATIBHBIMHI YUCIAMH, COYETasl yCTHBIE U
[UCHMEHHbIE TIPUEMBI, BBIIIOJHSITEH BEIYUCIEHHS ¢ MPPAIIMOHATBHBIME YHCIIAMH.

HaxonuTs 3Ha4€HUs CTENICHEN ¢ LENBIMU IT0KA3aTEIIIMU U KOPHEH; BBIYUCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUMN.

OKpyIJIsITh JEHCTBUTENBHBIE YMCIIA, BBIIOJIHATH MPUKHUIKY PE3yJbTaTa BBIYHCICHUM,
OLICHKY YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HEPAaBEHCTBA

Pemarp nMHENWHbIE W KBaJgpaTHbIE ypPAaBHEHUS, YPABHEHMs, CBOIALIUECS K HUM,
npocTeiiye ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

Pemartp npocreiinine cUCTEMBI IBYX JIMHENHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU U CH-
CTEMBbI JABYX ypaBHEHUH, B KOTOPHIX OJHO ypaBHEHHUE HE SIBISETCSA JUHEHHBIM (110 BU3yaJIbHOMN
orope).

Pematsb npocreiinme TEKCTOBbIE 3aa4l aIredpandeckuM crnocodoM ¢ MOMOIIbIO COCTaB-
JIEHWS YPABHEHMSI UJIM CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOoAMTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPaBHEHHM, B TOM YHCIIE C
NpUMEHEeHHeM rpaduuecKux NpeacTaBiIeHni (yCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHUCTe-
Ma ypaBHEHUI pelIeHus, eCii UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHeliHbIE HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA; U300pakaTh pellIeHUEe Hepa-
BEHCTB Ha YMCJIOBOM MPSMOH, 3alMChIBAaTh PELICHUE C TOMOIIbIO CUMBOJIOB.

Pemarp cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAOIIUE KBaJpaT-
HOE HEpPaBEHCTBO; M300paXkaTh pElIEHHE CHUCTEMbl HEPABEHCTB HAa YMCIIOBOM NpPSIMOM, 3aIlUChI-
BaTh PELIEHHUE C TOMOLILIO CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA MPU PELICHUH PA3IMYHBIX 33/1a4.

DyHKIUA

Pacrnio3HaBaTh pyHKIMYU U3ydeHHBIX BUIOB. [I0Ka3pIBaTh cCXeMaTHUYECKH PACIIOIOKEHUE
Ha KOOPAMHATHOM IIOCKOCTH rpadukoB GyHkimi Buga: y = kx, y =kx +b, , y = ax? + bx +c,
y=x3,y=V,y= Bs3aBHCHMOCTH OT 3HAYCHHi1 KO3(PHIMEHTOB; OIUCHIBATH CBOACTBA (DyHK-
005178

Crpouth U u300paxkaTb cXeMaTHUeCKU IpadUKu KBaIpaTUYHBIX (YHKIIHM, OMUCHIBATH
CBOMCTBA KBaIPaTUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacnio3naBaTth kBajpaTudHyto (GyHKLHUIO 10 (GopMyIie, IPUBOAUTH MIPUMEPHI KBaJpaTHu-
HBIX (QyHKIMI U3 peanbHOl KU3HU, PU3UKH, TEOMETPHH.

ApupmMeTnyecKkas ¥ reoMeTpUYeCKasi IPOrpeccuu

Pacrnio3HaBath apuMeTHUECKyI0 U TEOMETPUIECKYIO MMPOTPECCHU TPH PA3HBIX CIIOCO0ax
3aJjaHuUs.

BBIMONHATE BBIUMCIIEHUS] C HMCIOJIB30BAaHHEM (POpMyIN n-ro wieHa apupMETHYECKOU U
reOMETPUYECKOM NMpOorpeccuii, CyMMBI MEPBBIX N YIEHOB (C ONOPOH Ha CIPaBOYHYIO MH(pOpMA-
1IHIO0).

Pemartsp 3ama4m, CBA3aHHbBIE C YMCIOBBIMU IIOCIEA0BATENBHOCTMY, B TOM YHUCIIE 3a7a4u
U3 peambHOM IKM3HM (C HCIOJNBb30BAaHUEM KaJbKyJsATOpa, LHUQPOBBIX TEXHOJOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HaumeHoBaHue pa3/ieJioB U TeM MpPo-

KoauuecTBO 4acoB

JJieKTpOoHHbIe (Hudpo-
Bble) 00pa3oBaTeJibHbIE

Ne ni/m Konrtpoabsnbie | Ilpakruyeckue
TPaMMbT Beero padoThI padoTbI pecypert
1 Yucna v BerunciieHus. PalinoHaibHbIE YKC- 75 ) bu6mmoreka [IOK
na https://m.edsoo.ru/7f415b90
b K
2 AnreOpanueckne BbIpaKEHUs 27 2 hgg;??;iﬁiiom /7415690
bubmuoreka [JOK
3 YpaBHCHH 1 HEPaBCHCTBA 20 2 httos://m.edsci.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKIun 24 1 E;I6£I//I/(r)rleaég—(l)orl}f/7 £415b90
ps://m. .
bubmuorexa [JOK
> Iosropenne 1 06obmenre 6 1 httos://m.edsoL(I).ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 2 0

ITPOTPAMME




8 KVIACC

KoaundecTBo yacos

JJieKTpoHHbIe (udpo-

Ne i/ HaumeHoBaHMe pa3aesioB H TeEM Kontpo e | Mpaxrmueckue Bble) 00pa3oBaTe/IbHbIE
2 HTPOJIbHBI THUYECKH
NPOrpaMMbl Bcero paoTs! paGoThi pecypceel
bu6mmoreka [IOK
1 UYucna u Beruncienus. KBagpaTasle KopHU 15 https:/m.edsoo.ru/7f41 7af8
) Yucna u BerunciicHusa. CTeneHs ¢ HETLIM 7 bu6nuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BhIpasKeHHsL. 5 1 bu6nuorexa [IOK
KBapaTHblii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BEIpaKEHUSI. 15 1 bubmuoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBapaTHbie 15 1 bubnuorexa [JOK
yYpaBHECHHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CUCTEMBI YpaB- 13 bubnuorexa [JOK
HEHHM https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1 Eggsl//l/z:eezzg?llfﬁ £417af8
8 Oynkimu. OCHOBHBIC TOHATHS 5 E:I6£2(£Zﬁz(ior§/7 £417af8
tps://m. .
bubmmotexa [JOK
? PyHKumH. Tuciosbie (yHKIMM ? https://m.edsol_([).ru/7f417af‘8
bubmuoreka [JOK
10 Tosropenne n 06obwmenme 6 1 httns://m.edsg_([).ru/7f417af8
OBUIEE KOJIMYECTBO YACOB ITO 102 5 0
I[TPOTPAMME




9 KVIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHMe pa3aesioB H TeEM (uudposbie) 00-
Ne n/m R Beero KOﬁHTpOJIbele l'[pﬁalcanecmae pazoBaTEIbHbIC
padoThI padoThI pecypebl
1 Yucna v BeruucieHus. JleiCTBUTENbHBIE YHC- 9 bubmmorexa [JOK
na https://m.eds00.1u/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y paBHEHUSI C OJ1- 14 1 bubnunorexa [JOK
HOW nepeMeHHOI https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaB- 14 1 bubnmoreka [JOK
HEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
> PyHKUM 16 ! https://m.edsoo.ru/7f419d08
6 q 15 | bubmuoreka [{OK
HCIIOBBIC MOCIICAOBATEIEHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHME, 0000MIEHNE, CHCTEMATH3AIIUS 18 ) bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC
N KoauvecTBo yacoB 3 .
° Tema ypoka Kontposnmbre | Tpaktieckue JIEKTPOHHBIE HH(POBbIe 00pa3oBaTeIbHbIE pe-
n/n Bcero cypcebl
padoTbI padoThbI

[ToBTOpeHue. Apupmeru-
YyecKue JIEUCTBUS C YUCia-
MU




IToBTopenue. IlepeBon
OJIHUX €JIMHUI] U3Me-
peHud B ApyTrue

IToBTOpenue. Jlons,
4acTb, TPOLEHT

[ToBTOpenue. Pemenne
3aa4 Ha MPOLCHTLL

Bxo1HOM KOHTPOJIBHBIM
cpes. [IpoBepounas
pabora.

[TonsaTue panuoHab-
Horo yucia. CpaBHe-
HHE PallMOHATBHBIX
qrcen

https://www.yaklass.ru/p/algebra/8-klass/funktciia-

kvadratnogo-kornia-y-x-9098/mnozhestvo- ratcional-
nykh-chisel-12344/re-05348272-ae8d-4bfd- a03{-
18993¢9d3481

VYnopsiaournBaHue pa-
LIMOHAJIbHBIX YHCE

https://resh.edu.ru/subject/lesson/6889/start/236122/

VYMHOXKEHUE U JIETIEHUE
palMOHAJIBHBIX YHCEI

Crenens ¢ HaTypalb-
HBIM TTOKa3aTeseM

9095/poniatie-stepeni-s-naturalnym-pokazatelem-9093

10

CBoiicTBa CTEIIEHH C Ha-
TypaJbHBIM MTOKa3aTeIeM

bubnuoteka I{OK https://m.edsoo.ru/7f4211de

11

[Ipeo6pazoBanue BhI-
paXXEHUM CO CTEIEHS-
MU

bubmuoteka [{OK https://m.edsoo.ru/7f421382

12

Pemenune 3a1au Ha
JIpoou

bubnuoreka [{OK https://m.edsoo.ru/7f42154¢

13

Pemenue 3aga4 Ha mipo-
LECHTHI

bubmuoreka I{OK https://m.edsoo.ru/7f4218be

14

Pemenne 3agay Ha

https://urok.1sept.ru/articles/538221




JpoOu, TIPOIICHTHI U3 pe-
aJIbHOU MPAKTUKHU

Kontponbhas pabora

15 Nel mo Teme
«PanyonanbHbIe YUCIIaY»
16 [Tpu3Haku AETUMOCTH https://resh.edu.ru/subject/lesson/7236/conspect/303591/
Pa3znoxenue Ha
17 MHOYKUTEIIH HaTY-
PaJIbHBIX YUCEIT
18 [IpeoGpazoBanme 4u-
CJIOBBIX BBIpQKEHUH
IIpakTuko- opueHTH-
19 pPOBaHHBIE 3a]]a4X Ha https://resh.edu.ru/subject/lesson/6840/conspect/237795/
Ipobu
20 [Ipsimast u oObpatHas mpo- https://skysmart.ru/articles/mathematic/pryamaya-i-
MOPIMOHAILHOCTH obratnaya-proporcionalnost
Pacno3naBanue npsmon
21 U 0OpaTHOM
MIPOTIOPIIMOHAITLHOCTH
[IpakTrko- opueHTH-
22 pOBaHHBIE 3aJ1a4U HA
MIPOLIEHTHI
23 3aa4u HA TIPOTIOPITUU
Peienune TeKCTOBBIX
24 3aja4
Konrpomnbnas pabota
25 Neo2 o Teme
«PanmonanbHbie yncna'
26 BykBeHHbIE BbIpa)KEHUS bu6mmoteka [HOK https://m.edsoo.ru/7f41feec
Ilepemennsie. [lomy-
27 CTUMBbIE 3HAYCHUS

NEPEMCHHBIX




JomycTrMble 3HaYCHUS

28
MIEPEMEHHBIX

29 dopmyIibl

30 BykBeHHBIE BhIpaKCHHUS bubmuoreka I{OK https://m.edsoo.ru/7f41fafa
[IpeoGpazoBanme Oyk-

BEHHBIX BBIPAXKCHHUH,

31 pPacKphITHE CKOOOK U bubnmoreka [{OK https://m.edsoo.ru/7f41£d70
MpHUBeIeHNE TTOJOOHBIX
cllaraeMbIX

https://interneturok.ru/lesson/matematika/6-

32 PackpeiTre cko0oK klass/undefined/privedenie-podobnyh-slagaemyh-
slupko-m-v
https://www.yaklass.ru/p/matematika/6-

33 Ipusenenne nono0HkIx klass/preobrazovanie-bukvennykh-vyrazhenii-
ClaracMpIx 14441 /uproshchenie-vyrazhenii-raskrytie-skobok-14442
CBolicTBa CTENEHU C Ha-

34 TypaJbHbIM [TOKa3aTeIeM bu6mroreka [{OK https://m.edsoo.ru/7f421382
[TpeoOpa3oBaHue BbI-

35 paXXEHUM CO CTETeHs- bubmuoreka I{OK https://m.edsoo.ru/7f42154¢
MU
IToBTOpEHME 11O TEME

36 «Anrebpanyueckue BbIpa- bu6muoreka LHOK https://m.edsoo.ru/7f4218be
JKEHUSD)

KonrponbHas pabota

37 Ne3 mo rewe bu6nunoteka LIOK https://m.edsoo.ru/7f42276e
«Anrebpanyeckue BbIpa-

HKCHUS

38 MHOTO4JICHBI bubmuoteka I{OK https://m.edsoo.ru/7f422930

39 Croxenue, BerHTaHKe bu6nunoreka LIOK https://m.edsoo.ru/7f422af2
MHOTOYJICHOB

40 YMHOXEHNE OHOYIEHA bubnuoteka [{OK https://m.edsoo.ru/7f422cc8




Ha MHOT'OYJICH

41

YMHOKEHUE IBYyYIICHA
Ha MHOTOWIEH

bubmoreka I{OK https://m.edsoo.ru/7f422fca

42

VYMHOXEHHE MHOTO-
YJICHOB

bubmuoteka I{OK https://m.edsoo.ru/7f423182

43

DopMyJIbI COKpAIEH-
HOI'0 YMHOXCHUA.
dopmyiia pa3HOCTH
KBapaToB

bubmuoteka I{OK https://m.edsoo.ru/7f42432a

44

DOpMYJIBI COKPAIEH-
HOT'O YMHO>KEHUS.
[Tpumenenue Gopmybt
pPa3HOCTH KBaJpaTOB

bubmuoteka I{OK https://m.edsoo.ru/7f42464a

45

DopMyIIbI COKpALIEH-
HOT'O YMHOXEHHS.
KBagpar cymMmbl 1
Pa3sHOCTH

bubmuoteka [{OK https://m.edsoo.ru/7f424c12

46

[IpeoOpasoBaHKe BhIpa-
YKEHUH C TOMOTIBIO (op-
MYyJI COKPAIEHHOTO
YMHOKEHUSI

bubnuoreka [{OK https://m.edsoo.ru/7f424{d2

47

Ky06 cymmbI 11 pazHOCTH

bu6mmorexa L{OK https://m.edsoo.ru/7f4251d0

48

Brinecenue oqnousiieHa
3a CKOOKH

bubmuoteka I{OK https://m.edsoo.ru/7f423312

49

Pa3noxxenne MHOTO-
YJieHa Ha MHOKUTEIIN
METOJI0M
TPYIITAPOBKU

bubnuoteka I{OK https://m.edsoo.ru/7f4237fe

50

CBopauuBaHue KBajpaTa
CYMMBI U Pa3HOCTH JIBYX
BBIPAKEHUI

bubmuoteka I{OK https://m.edsoo.ru/7f4239de




[Tpumenenue Gpopmy
COKPAIEHHOTO YMHO-

51
KEHUS B apuPMETUKE
Kontponbhas pabora

59 Ne4 o Teme
«Anredbpanyeckue BbIpa-
KCHUS
YpaBHeHue, IpaBuiia https://resh.edu.ru/subject/lesson/7272/conspect/294966/

53 npeoOpa3oBaHus ypaBHE- https://reshator.com/sprav/algebra/7-klass/ravnosilnye-
HUS uravneniya-pravila-preobrazovanij/

54 PaBHOCWIIBHOCTB ypaBHE-
HUN

55 HHHefI HO® YpaBreHue ¢ bubmuoteka I{OK https://m.edsoo.ru/7f420482
OJIHOM TepeMeHHON

56 [Tpeo6pazoBanue 1u-
HEUHBIX YPaBHCHUU

57 Pemenne HHHCHHPIX bubmuoteka I{OK https://m.edsoo.ru/7f42064¢
ypaBHEHUIA

58 Pemenne HHHCHHPIX bubnuoteka I{OK https://m.edsoo.ru/7f420806
YpaBHEHHIA CO CKOOKaMU

59 Pewenne sanas ¢ o bubnunoteka LIOK https://m.edsoo.ru/7f4209a0
MOIIBIO YPaBHEHHMA

60 Texcrosie sazasn Ha bubnuotexa [{OK https://m.edsoo.ru/7f420e6e
JIBIDKEHHE

61 gg;(;TOBHe 3a/aTH Ha pa- bubnuoreka [{OK https://m.edsoo.ru/7f427¢32
KonTtponbnas padora

62 NeS mo reme bubnunoteka LIOK https://m.edsoo.ru/7f427¢8a
«YpaBHEHUS U
HEPaBEHCTBA»

63 JluHeitHOE ypaBHEHHE C bubnmoreka [{OK https://m.edsoo.ru/7f42836¢




ABYMs ICPEMCHHBIMUA

JIuneliHoe ypaBHEHME C

https://resh.edu.ru/subject/lesson/2740/main/
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-

64 JBYMSI IEPEMEHHBIMU U funktciia-y-kx-b-9165/lineinoe-uravnenie-ax-by-c-0-
ero rpaduk grafik-lineinogo-uravneniia-12118/re-e96¢f76b-db28-
4db6-84ec-532120d161d7
Cucrema AByX JIMHEH-
65 HBIX YPaBHEHUH C JIBY- https://resh.edu.ru/subject/lesson/7276/main/247825/
Msl IEpEMEHHBIMH
Pewenue cucrem yu-
66 HEWHBIX YPaBHEHUU
rpadudecku
I'paduueckuii MmeTon
67 pEIIeHUs CUCTEM bubmuoreka LIOK https://m.edsoo.ru/7f4284de
YpaBHEHUI
Pemenue cucrem
68 ypaBHEHHI crtoco6om bu6nuoreka LIOK https://m.edsoo.ru/7f42865a
TMIOJICTAHOBKHU
Pemenue cucrem
69 YpaBHEHUI CITIOCOOOM bubnuoteka I{OK https://m.edsoo.ru/7f4287d6
CIIOKCHUS
Pemenue 3anay npu
70 MOMOIIH CUCTEM JIU-
HEHHBIX YPaBHEHUU
https://www.yaklass.ru/p/algebra/7-klass/reshenie-
Pemenue 3amgau npu sistem-lineinykh-uravnenii-s-dvumia-peremennymi-
71 [IOMOIIA CUCTEM JIU- 10998/reshenie-sistem-lineinykh-uravnenii-metod-
HEWHBIX ypaBHECHUN slozheniia-11000/re-bff14912-¢902-4fdb-b0bb-
3ad343066a70
KonTponbnas padora
72 Ne6 mo Teme bu6nunoteka LIOK https://m.edsoo.ru/7f421044

«YpaBHEHUA U
HEPaBEHCTBA»




Koopaunara Touku Ha

73 N bu6nunoteka LIOK https://m.edsoo.ru/7f41de76
npsMOU
74 Hoctpoerne Totiek o but6mmoreka [{OK https://m.edsoo.ru/7f41dff2
KOOpJWHATAM
https://www.yaklass.ru/p/algebra/7- klass/matematich-
eskie-modeli-11008/koordinatnaia- priamaia-
s HHCII0BEIC IPOMEKYTKH chislovye-promezhutki-11971/re-958c78a4- cfb7-
4535-a6bbe-3f23423d444d
N300paxenue
76 YHCIIOBBIX TIPOMEXKYT-
KOB
ST — ilt‘gp” S://m.gyfg?/lls(&mép' /altgek?ra/7l-kLasst/lilr(leinzi.a- funk-
ciia-y-kx-b- oordinatnaia-ploskost- koordinaty-
77| ABYMS TOHKaMH KOOp- tochki-12117/re-8¢95ef91-ad14-4988-82a1 -
AHHATHOM TPAMOH £a640039ab0a
Paccrosinne mexny
78 JByMs TOYKaMH KOOp- bu6nuoreka LIOK https://m.edsoo.ru/7f41el6e
JUHATHOU MPSIMO
[IpssmoyromnbHas cu-
79 cTeMa KOOpAMHAT Ha bubmuoteka I{OK https://m.edsoo.ru/7f41e42a
TUTIOCKOCTH
N3o0pakeHue Touek Ha
80 KOOPJAUHATHOM IIOCKO- bubmuoteka LIOK https://m.edsoo.ru/7f41e8a8
CTH
81 [pumepst rpaguxos, bubmuoreka I{OK https://m.edsoo.ru/7f41ed80
3aJIaHHBIX (hOpPMYyTaMHU
%) [Tpumeps! rpadukos,
3aJJaHHBIX (hOpMyTIaMH
Urenue rpaduxoB
83 peanbHBIX 3aBU-
CUMOCTEHN
84 [TonsiTue byHKIMN bubnuoteka [{OK https://m.edsoo.ru/7f41ea24




https://skysmart.ru/articles/mathematic/postroenie-

85 | Tpadux ynicum erafikov-funkcij

86 CBoiicTBa PyHKIIHIA bubmuoreka I{OK https://m.edsoo.ru/7f41ef06
HauGonpiiee 3naueHue

87
byHKIUN

88 Jluneitnas GyHkMA bubnuoteka [{OK https://m.edsoo.ru/7f411078

89 HOCTPOGIEHG rpaguia bu6nunoteka LIOK https://m.edsoo.ru/7f41f1fe
JTUHEHHOU (QYHKINN

90 CBoiicTBa IMHCHHOI bubmuoteka I{OK https://m.edsoo.ru/7f427282
byHKIUN

91 HOCT?OGEIHG rpaguia bu6nunoteka LIOK https://m.edsoo.ru/7f426d1e
JTUHEHHON (YHKIUH
[Ipumepsbl TUHEMHBIX 3a-

92 BUCHMOCTEH B peaibibix bu6nunoteka LIOK https://m.edsoo.ru/7f427412
IpoIeccax U SABJICHUSIX

93 I'padux dyskmm y =[x| https://resh.edu.ru/subject/lesson/1340/
I'paduk Kycounoit

94
GbyHKIIN
IToBTOpEHME 11O TEME

95
«DYHKITUW»
Konrponbnas pabota

96 No7 o Teme bubnuoteka [{OK https://m.edsoo.ru/7f41f50a
«DyHKITUN»
[ToBTopenue. Apudpmeru-
YECKHE JICUCTBUS C palln-

97 OHAJILHBIMH bubmnoreka I{OK https://m.edsoo.ru/7f429c6¢
YHUCIIaMHU
[ToBTOpenue. CTeneHs ¢

08 HaTypaJbHBIM I10Ka3a- bu6muoreka L{OK https://m.edsoo.ru/7f429{32

TCIIEM




IToBTrOpenue. Pemenne

99 Janat Ha Hp06lf’ MPOTEH- 1 bubnuoteka [{OK https://m.edsoo.ru/7f42a0e0
ThI U3 PEATLHOM MTPAKTHKH
[ToTOpenue. [Ipsamas u

100 oOparHasi MPOIOPITUO- 1 but6mmoreka L{OK https://m.edsoo.ru/7f42a27a
HaJIbHOCTH

101 Nrtorosas KOHTpoJIbHASA 1
pabota Ne§

102 Anaius pCS}iJIbTaTOB 1 but6mmoreka [{OK https://m.edsoo.ru/742a900
KOHTPOJIbHOM PabOThI

OBIIEE KOJIMYECTBO

YACOBIIO I[TPOI'PAMME

102




8 KVIACC

KoaudecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka Kout I Hata o0pa3oBaTejibHbIE pecyp-
n/m Beero POJIbHBbIE PaKTHYECKHE u3yuenus P pecyp
padoThbI padoThbI ChbI
1 KBaznparHblii KOpeHb U3 YKMCIIa 1 brbsmorexa HOK
https://m.edsoo.ru/7f42d452
) [TonsiTne 06 UppanoHaATEHOM 1 bubmuorexa [JOK
qrcye https://m.edsoo.ru/7f42eaaa
3 JlecsaTrHaHbIC IPUOITMKEHUS |
UPPALMOHATIBHBIX YHCEN
4 Hecsatnunbie npuOINKEHUS |
UPPAIMOHATILHBIX YHUCET
5 JelicTBUTENBHBIC UKCTIA 1
6 CpaBHeHME AEHCTBUTEIBHBIX 1
qrcesn
7 CpaBHeHUE AeCTBUTEIHHBIX |
YHUCEeI
2 Apudmerndeckuit KBagpaTHBIN 1
KOpEHb
9 VYpaBHeHue BUa X* = a 1
10 CaoilicTBa apu(pMETHUECKIX 1 bubmmnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuMeTUUECKIX ) bubnuorexa [JOK
KBaJPaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
IT BAHUE YHCIIOBBIX
12 Bbll)gzig?{fﬁ aco;[eepnc(::;)nx 1 bubmmorexa [IOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpAaTHBIE KOPHHU
[IpeoOpazoBaHme YHCIOBBIX
13 Bbll)pa)KIG)}HI/Iﬁ coZlepKaIux 1 Bubmmorexa [IOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU




[Ipeobpa3zoBanme YHCIOBBIX

bubnuoreka [JOK

14 BRIPWICHIH, COACPAAIIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpa3oBaHme YHUCITOBBIX
15 BLI:pamI;HHﬁ cozepKammx Bubmiorexa LJOK
; https://m.edsoo.ru/7f42¢262
KBaJIpaTHBIE KOPHU
16 CTteneHsp ¢ MeNbIM IMoKa3aTeaeM bubmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranpaprtHas 3anuch yucia. Pas-
MepbI 00BEKTOB OKPYKAIOIIETO
17 Mupa (OT JIEMEHTAPHbBIX YACTHI] bubnnorexa [JOK
JI0 KOCMUYECKHUX O0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD IMPOIIECCOB B OKPYKa-
IOIIIEM MHpPE
18 CBOMCTBa CTENEHMU C IIENBIM ITOKa3a- bu6nuoreka [JOK
TeIeM https://m.edsoo.ru/7f435648
CBoiicTBa CTENEHHU C LEIbIM IT0Ka3a- bubnmnorexa [JOK
19 TeIeM https://m.edsoo.ru/7f435648
20 CBoOIiCTBA CTEIEHU C IIEJIBIM TTOKa3a- bubmmorexa [JOK
TeneM https://m.edsoo0.ru/7f435648
71 CBoiicTBa CTENIEHH C IIEIbIM IOKa3a- bu6mmoreka [IOK
TeNIeM https://m.edsoo.ru/7f43599a
» CBolicTBa CTEIEHHU C IIEJIbIM TMOKa3a- bubmuoreka [JOK
TeIeM https://m.edsoo.ru/7t435ed6
23 KBaapaTHblii TpE€xuiieH
24 KBaipaTHblii TpEX4IeH
25 PasnosxeHune kBagpaTHOro bubnunorexa [JOK
TpEX4IeHa Ha MHOKUTEIIH https://m.edsoo.ru/71421d38
%6 PasnosxeHune kBagpaTHOro bu6mmorexa [IOK
TpeXuiIeHa Ha MHOKUTEIH https://m.edsoo.ru/7f42fd38
7 KoHTponbHas paboTa 1o Temam bubmuoreka [JOK

"KBanpathsle kopHU. CTeneHu.

https://m.edsoo.ru/7f42ec80




KBagparusiii Tpexusnien"

bu6nuoreka [JOK

28 Aurebparrieckas 1podn https://m.edsoo.1ru/7f430382
JonmycTuMble 3HaYEHUS

29 MIEPEMEHHBIX, BXOIAIINX B
anreOpanvecKre BeIpaKeHUs
JomycTuMble 3HaYEHUSA

30 IIEPEMEHHBIX, BXOIAILINX B
anredpanvyecKue BhIpaKeHUs

31 OCHOBHOE CBOHCTBO bubmmoreka [IOK
anredpandeckoii 1podu https://m.edsoo.ru/7f4308e6

. bubimmoreka [IOK

32 Coxpamenne npobeii https://m.edsoo.ru/7f430a8a
. bu6nunoreka [IOK

33 Coxpamenue apodeit https://m.edsoo.ru/7f430f44
. bubmmoreka [IOK

34 Coxpamenne npobeii https://m.edsoo.ru/7f430f44
CnoxeHue, BEIYUTaHHUE,

35 YMHOXKEHUE U JICIICHNE BH6H.HOTGKa HOK
ANTeGpanIecKIX IpoGeii https://m.edsoo.ru/7f43128c
Crnoxenune, BRIYUTAHNUE,

36 YMHOKEHUE U JCIICHUE b H6H_H0TeKa HOK
ANTe6panecKuX APo6eit https://m.edsoo.ru/7f4315c0
CrnoxxeHue, BEIYUTAHUE,

37 YMHOXEHUE U IEJICHUE bubnnorexa LIOK
ANTe6PaNIecKHX APO6eii https://m.edsoo.ru/7f4318¢c2
CnokeHue, BEIYUTaHNUE,

38 YMHO>XEHHE U JIeJICHUE BH6H_HOTeKa HOK
AITeGparIecKIX TpoGeii https://m.edsoo.ru/7f431a20
[IpeobpaszoBanue BhIpaKEHUH,

39 coJiepKalux aaredpandeckue Bubmiorexa LHOK

Ipoou

https://m.edsoo.ru/7f43259¢




[Ipeobpa3zoBaHue BbIpaKEHUH,

bubnuoreka [JOK

40 COnEPAAIIX redpanteckue https://m.edsoo.ru/7f432736
Ipoou
B comepeanm amcapameone Butmrorexa LIOK
o6 https://m.edsoo.ru/7f432736
4 KonrtponsHas pabora o teme "An- bub6mmorexa LIOK
rebpaunyeckast 1poop" https://m.edsoo.ru/7f431d36
43 KBanpaTHoe ypaBHeHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE Bubmiorexa LIOK
https://m.edsoo.ru/7f42eela
45 HenosHoe kBagpaTHOE ypaBHEHUE bubmorexa IOK
https://m.edsoo.ru/7f42eela
46 ®opmyJsia KOpHEH KBaJpaTHOTO bubnnorexa [JOK
YpaBHECHHUS https://m.edsoo.ru/7f42£158
47 ®dopmyia KOpHEU KBaAPATHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42£3t6
43 ®dopmyJsia KOpHEH KBaJpaTHOTO bubnnorexa [JOK
YpaBHECHHUS https://m.edsoo.ru/7f42f5a4
bubnmoreka [IOK
49 Teopema Buera httns://m.eds;-(l).ru/7f42feﬂ)
bubnmoreka [IOK
>0 Teopema Buera httns://m.eds;-(l).ru/7f43007 6
51 Pewienne ypaBHeHHH, CBOIAIIUXCS bub6nuorexa [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43¢542
5 Pemenue ypaBHeHUM, CBOASIIIMXCS bubmuorexa [JOK
K KBaJJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [pocreiimue apoOHO- pa- bu6muorexa [IOK
IUOHAJIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimue apoOHO- pa- bu6mmoreka [IOK

IUOHAJIBHBIC YPABHCHHA

https://m.edsoo.ru/7f432bbe




55

Pemtenne TEKCTOBBIX 3a/1a4 C IIOMO-
b0 KBaJPAaTHBIX YPAaBHEHUHN

bu6mmoreka [{OK
https://m.edsoo.ru/7142175¢

56

Pemenne TeKCTOBBIX 3aJa4 ¢ IOMO-
1110 KBAaPaTHBIX YPABHEHUN

bubmmoreka [JOK
https://m.edsoo.ru/7{42 {816

57

KonTtponpHas paboTa o teme
"KBagparusle ypaBHeHUS"

bub6nuoreka [JOK
https://m.edsoo.ru/7f4301{2

58

JIuneliHoe ypaBHEHUE C IBYMs
IIEPEMEHHBIMH, €ro rpaduk, Ipume-
PBI pELLICHHS YPAaBHEHUH B

LEJIBIX YHCIIax

59

JIuneliHOEe ypaBHEHUE C IBYyMs
IEPEMEHHBIMH, €r0 rpaduk, Ipume-
PBI PELLICHHS YPABHEHUM B LIEJIBIX
YHUCJIaxX

60

JIuneliHOEe ypaBHEHUE C IByMs
IIEPEMEHHBIMH, €T0 rpaduk, Ipume-
PBI PELLIECHHS YPABHEHUM B LIEJIBIX
YHUCJIaxX

61

Pemenue cucrem AByX JTUHEHHBIX
YPaBHEHHUH € IByMsI IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMHU

64

[TpuMeps! peleHns CUCTEM HEIlU-
HEHHBIX YPABHEHMI C ABYMS IIEpe-
MEHHBIMH

65

IIpuMeps! penieHust CUCTEM HElu-
HEWHBIX YPAaBHEHMI C ABYyMS IIEpe-
MEHHBIMU

66

['padmyeckas uHTEpIIpETALIUS ypaB-
HEHUS C ABYMS IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6




Y CHUCTEM JIMHEMHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

['padpuaeckast maTEpIIpETALIHS
YpaBHCHUS C IBYMS IICPECMCHHBIMU

bubmuoreka [JOK

67 Y CUCTEM JIMHEMHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
Pemenue TekcToBBIX 3aa4 ¢ IOMO-

68 IIbIO0 CUCTEM YPaBHEHUI

69 Pemienne TekCTOBBIX 3a1a1 € II0MO-
11bI0 CUCTEM YPaBHEHUI
Pemenue TekcTOBBIX 3aa4 ¢ IOMO-

70 b0 CUCTEM YPaBHEHUIN

71 YucnoBble HEPABEHCTBA U UX CBOM-
CTBa
HucnoBble HEPABEHCTBA U UX CBOM-

72 CTBa

73 HepaBeHcTBO ¢ 01HOM TIEpEeMEHHOM

74 JIuHelHbIe HEpaBEHCTBA C OTHOU bu6nuoreka [JOK
NEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42¢c692
JIuneliHbIe HEPaBEHCTBA C OJTHOU bub6mmorexa LIOK

73 NEPEMEHHOI U UX pelleHue https://m.edsoo.ru/7f42¢840

76 JIuneliHbIe HEPaBEHCTBA C OJHOU
NEPEMEHHOI U UX pelleHue
CucreMbl INHEHHBIX HEPABEHCTB C bubnnorexa [JOK

77 OJIHOY IEPEMEHHOM U UX pelICHHE https://m.edsoo.ru/7f42cb88
CucreMbl JINHEHHBIX HEPABEHCTB C bu6mmorexa [IOK

8 OJIHOM TIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
CucTeMbl INHEWHBIX HEPABEHCTB C

& OJIHOU NIEPEMEHHOU U UX PELICHHE
N306paxenue perieHus jau-

80 HeﬁH(r))FO HepaBlZ:HCTBa 1 UX CHU- bubnmorexa [IOK

CTEM Ha YHMCIIOBOM IIPSAMOM

https://m.edsoo.ru/7f42c¢9¢4




N3006paxenue pemienus jau-

bubnuoreka [JOK

HEHHOTO HEPaBEHCTBA U UX CH-
81 CTGeM (;Ie:)qlffnoso; mpaNOE ¢ https://m.edsoo.ru/7f42c9e4
KontponbHast pabota mo remam "He-
82 paBeHcTBa. CUCTEMBI ypaBHEHUI"
bubnmoreka [JOK
83 Honsrne pyHKumn httos://m.eds;_([).ru/7f433cl2
’4 OO6nacTh onpeeIeHus] 1 MHOXKE- bu6nmoreka [JOK
CTBO 3HaYCHUU QYHKIHH https://m.edsoo.ru/7f433d84
85 Cnioco0bI 3a1anust PyHKIIHIA
86 I'paduk dpyHKIIIN
g7 CpoiicTBa (hyHKIIMHU, HX OTOOpaxke-
HUE Ha rpaduke
28 YreHre 1 MOCTPOCHUE TPaPUKOB
byHKIHH
29 [Tpumeps! rpadukoB GyHKUIUH, OT-
pakaroUINX peabHbIE MPOIIECCHI
00 | uospamyio mponoponate. bu6miotera LIOK
J8BHCHMOCTH, HX IPAbHKH https://m.edsoo.ru/7f434bbc
91 ['unep6oa
92 I'unep6ona
bubmuorexa [JOK
23 I'padux hynximm y = x* https://m.eds;_([).ru/7f4343e2
bubmuorexa [JOK
o4 Ipadux pyskin y = x° bifpe/m actoo g THA34ST2
—v2 — 3 =V —
55 | i rpadacoroe pemmene ypasne. BuGmoresa LIOK
i 1 CHCTeM ypaBHEHHUIE https://m.edsoo.ru/7f434d38
96 OyHKIIH y =X, y =X,y = VX, y = bubnnorexka [JOK

[x|; rpacduueckoe pemieHue

https://m.edsoo.ru/7f434eb4




YPaBHEHUM U CUCTEM YPAaBHEHUM

[ToBTOpEHNE OCHOBHBIX MOHITUH U

bubnuoreka [JOK

o7 METOMLOB KypeoB 7VH 8 Kraccos, ! https://m.edsoo.ru/7f4371aa
00001IeHe 3HAHUI
o | Dormremecmmeis | B orea 0K
yP . ’ https://m.edsoo.ru/7143736¢
0000111eHre 3HAHUI
e Busmorea 101
a P N ’ https://m.edsoo.ru/7f437510
0000111eHHE 3HAHUI
g | Lomeoeme o pourin | Busorea 0K
yP o ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
bu6mmorexa [IOK
101 Hroroas KoHTposbHAs paboTa 1 https://m.edsoo.ru/7f436b88
o | Lo e | Busmorera LOK
yP o ’ https://m.edsoo.ru/7f437858
000011IeHe 3HaHUI
OBLIEE KOJIMYECTBO YACOB IIO 102

ITPOTPAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTponbHsbie

Bcero
padoThbI

IIpakTHyeckune
padoTbI

JlaTta
U3y4YeHu s

DJleKTPOHHbBbIE LM (ppPOBbIE
oOpa3oBarte/ibHbIE pecyp-
ChbI

PanmonansHbIe yriciia, UppariMoHaTbHBIE
quclia, KOHEUYHBbIE U OECKOHEUHBIC
NECATUYIHBIC IPOOH

MHOXeCTBO JCHUCTBUTEIBHBIX YHUCET, NeH-
CTBUTEIBHEIE YMCIIa KAK OECKOHEYHBIE Je-
CATUYHBIC IpOOH

B3aumMHO 0IHO3HAYHOE COOTBETCTBUE
MEXKy MHOKE€CTBOM JICUCTBUTEIIbHBIX YH-
CeJI 1 MHOXKECTBOM TOYEK KOOPIUHATHOU
IpsIMOI

CpaBHeHuE 1eHCTBUTEIBHBIX YHCEN, apud-
METHYECKHUE NEHUCTBUA C NEUCTBUTEIbHBIMU
yucjiamMu

[TpuOIMKEHHOE 3HAYEHHE BETUYHMHBI,
TOYHOCTb MPUOIMIKEHUS

OxkpyrieHue yucen

OxpyrieHue yncen

[Ipukuaka u oreHKa pe3yJibTaTOB BbIYHCIIC-
HUU

[Ipukuaka u olieHKa pe3yJIbTaTOB BbIYUCIIC-
HUHN

10

JIuneiinoe ypaBHeHue. Pelienue ypasHe-
HUH, CBOIAIINXCS K JIMHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIunelinoe ypaBHeHue. Pemienne ypaBHe-
HUH, CBOIAIINXCS K JIMHCHHBIM

12

KBanpatHoe ypaBHenue. Pemenue

but6mmoreka [JOK




ypaBHeHHﬁ, CBOIAIIMXCA K KBaApPaTHBIM

https://m.edsoo.ru/7f43c542

13 KBagparnoe ypaBHeHue. Penienue ypasHe- bubnuoreka LIOK
HUH, CBOJISAIITUXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHble ypaBHEHUs bubmmoreia LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBangpaTHbie ypaBHEHUSI Bubmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHnst ypaBHEHUN TPEThEN U
16 YETBEPTOI CTENEHEN Pa3IoKEHUEM Ha
MHOKUTEIN
IIpumepsl pellieHNs ypaBHEHUH TPEThEU U
17 YETBEPTOM CTENEHEN PA3IOKEHUEM Ha
MHOKHUTEITN
13 Pemenue 1poGHO-paiOHAIBHBIX bubmuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paimoHaIbHBIX but6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemmenne TekcTOBBIX 3a/1a4 anredpaunye-
CKHM METO/I0M
1 Perrenre TekCTOBBIX 3a/1a4 anredpanye-
CKHM METO/IOM
” Pemenue TekcTOBBIX 3a/1a4 anredpaunye-
CKUM METO/I0M
2 KOHTpOJII)HUaSI paborta 1o Teme "VpaBHe-
HUS C OJTHOM ITepeMeHHOo"
24 YpaBHEHUE C IBYMS IEPEMEHHBIMU U €TI0 bubmmnoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHUE C IBYMSI IEPEMEHHBIMH H €TI0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JTMHEIHBIX ypaBHEHUH C

ABYMS ICPEMCHHBIMHA U el peuIcHuc




CucreMa AByX JUHEUHBIX YPABHEHUM C ABY-

27 .
Ms1 IEPEMEHHBIMU U €€ pellIeHUe
73 Cucrema qByX JTMHEHHBIX YpaBHEHUH C ABY-
MsI TIEPEMEHHBIMU U €€ PELICHHE
29 Cucrema qByX JTMHEIHBIX YpaBHEHUH C ABY-
MsI TIEPEMEHHBIMU U €€ PELICHHE
Pemenue cuctem nByX ypaBHEHUH, OHO
z bubmuorexa [IOK
30 13 KOTOPBIX JIMHEMHOE, a APYroe — BTO- >
) y
. https://m.edsoo.ru/7f43d23a
poii cTeneHu
Pemrenne cucrem nByX ypaBHEHUH, OAHO
. Bubmmoreka I{OK
31 U3 KOTOPBIX JIMHEWHOE, a APYyroe — BTO- 1
. https://m.edsoo.ru/7f43d55a
poii cTeneHu
Pewrenue cucrem nByX ypaBHEHUH, OAHO
32 W3 KOTOPBIX JUHEUHOE, a IPyroe — BTO-
poit cTeneHun
Pemenue cucreM AByX ypaBHEHUH, OJTHO
33 13 KOTOPBIX JIMHEMHOE, a APYroe — BTO-
PO CTEereHn
34 I'padrueckas nHTEpIIpETALIMS CUCTEMBbI
YpaBHEHUH C ABYMs IEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3a7a4 anredpanye-
CKUM CIIOCOOOM
36 Pemenue TekcTOBBIX 3a7a4 anredpanye-
CKHM CIIOCOOOM
37 Konrponbnas pabota o reme "Cucremsl
ypaBHEHH"
UCJIOBbIE HEPABEHCTBA U UX CBOMCTB
38 UucrioBble HEpaBEeHCTBA CBOICTBa
but6mmoreka [JOK
39 UwucioBbie HEPaBEHCTBA U MX CBOMCTBA
p https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM TIepe- bubnuorexa [JOK

MEHHOH M UX PCUICHUC

https://m.edsoo.ru/7143af08




41 JII/IHefHV{LIe HEpPaBEHCTBA C OJJHOM TIepe- bubnuorexa [JOK
MEHHOH U UX peleHHe https://m.edsoo.ru/7f43af08
47 JII/IHefHV{LIe HEpPaBEHCTBA C OJJHOM TIepe- bubnuorexa [JOK
MEHHOH U UX peleHHe https://m.edsoo.ru/7f43af08
43 CucreMsl Jn:IHeI?IHHx HEPABEHCTB C OJJTHOM
MEPEMEHHOM U UX pelIeHue
m Cucremsl JII:IHeﬁHLIX HEPaBEHCTB C OJHOU
MEPEMEHHOMN U UX PEIICHHE
45 CucreMnl JH:IHeI?IHHx HEPABEHCTB C OJJTHOM
MIEPEMEHHOI U UX pelIeHHe
46 KBagpatHble HEpaBeHCTBA U UX PEILICHUE bubnmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE bubmmoreia IOK
https://m.edsoo.ru/7f43b21e
48 KBagparHbie HEpaBeHCTBA U UX PEILICHUE bromorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpAaBEHCTBA U UX PEILICHUE
50 KBagpatHbie HEpaBeHCTBA U X pEILICHUE
['paduueckas unTEpIIpETaIUsi HEPABEHCTB
51 I/II::I/Iq():TeM HepaBeHcI;ch ,Z[BI}I/M}I neppeMeH— bubmmorexa TIOK
- https://m.edsoo.ru/7f43b098
['padmyeckas HTEpIIpETAIHSI HEPABEHCTB
52 U CHCTEM HEPaBEHCTB C JBYMsI IEPEMEH-
HBIMU
53 KOH:I:pOJIBHaH pabora o reme "Hepapen-
CTBa
54 Keanparuunas GpyHkis, ¢€ rpaduk u bu6nuorexa [JOK
CROINCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatidnas QyHKIHs, €€ rpaduk u bubimorexa LIOK

CBOMCTBa

https://m.edsoo.ru/7f439842




Ksagpatuunas GpyHkuus, e€ rpapuk u

bu6mmoreka [JOK

% CBOICTBa https://m.edsoo.ru/7f4399b4
57 [TapaOouia, KOOpAMHATHI BEPUIMHBI ITapado- bubmuoreka LIOK

JIbl, OCh CUMMETPHUH MapaboIibl https://m.edsoo.ru/7f439eb4
58 [Tapaboma, KoOpAUHATHI BEPIIUHBI Tapabo- bubnuorexa [JOK

JIb1, OCb CHMMETPHH ITapadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaOosa, KOOpAMHATHI BEPUIMHBI Tapado- bubmuoreka LIOK

JIbl, OCh CUMMETPUU MapaboIibl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpAUHATHI BEPIIUHBI Tapabo- bubnuorexa [JOK

JIBI, OCh CAMMETPHUH MapadoITbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIUHATHI BEPIIUHBI Tapado- Bbubmuoreka [JOK

JIbl, OCh CUMMETPHUH MapadoIibl https://m.edsoo.ru/7f43a526
& [Tapaboiia, KOOpAMHATHI BEPIITMHBI TTapado-

JIbl, OCh CUMMETPHUU MapaboIibl

I'paduku pynknmii: y = kx, y=kx + b,
63 _ —3 o —

y—k/X, y=X7, Y7VX, y_lxl

I'paduxn pynxmmii: y = kx, y=kx + b,
64 - s "

y_k/X: Y=X, y=VX, y_lxl

I'paduku pynkumit: y =kx, y=kx +b,
65 - —03 o —

y_k/Xa Y=X7, Y=VX, y_lxl

I'paduku pynkumit: y =kx, y=kx +b,
66 - —3 o —

y—k/X, y=X7, yTVX, y_lxl

I'paduxn pynxmmii: y = kx, y=kx + b,
67 - s -

y_k/Xa Y=X7, y=VX, y_lxl

I'paduxu pynxmmii: y = kx, y=kx + b,
68 _ —03 o —

y_k/Xa Y=X7, y=VX, y_lxl

" " bu6nuoreka [IOK

69 Kountponbnas paborta o teme "OyHKIIH https://m.edsoo.ru/7f43ab84
70 IloHsTHEe YHCI0BOM NOCIEAOBATEIILHOCTHU bubmmorexa TIOK

https://m.edsoo.ru/7f43e6¢6




3aI[aHI/Ie MMOCJICIOBATCIIbHOCTHU PCKYP-

71 peHTHOI GopmyItoii u hopMyIoii n- ro bubmorexa LIOK
https://m.edsoo.ru/7f43ebda
YJIeHa
Apudmerndeckas u reoMeTpuIecKas po- bubnuoreka LIOK
72 rpeccuu https://m.edsoo.ru/7f43ed7e
Apudmernueckas 1 reoMeTpuUecKas Ipo- bubnuorexa [JOK
& rpeccuu https://m.edsoo.ru/7f43f3b4
@opmyJIbI N-Io WieHa ApUPMETHUECKON U
74 reoi)/[ei]pnqecmﬁ nporp%cg)nﬁ CyMMBI IIep- Bubmorexa IOK
’ https://m.edsoo.ru/7f43f58a
BBIX N YWICHOB
DopMyJIbI N-Io WieHa ApUPMETHUECKON U
75 reollzflezpnqecxoﬁ nporpicg)nﬁ CYMMBEI IIep- bubmorexa HOK
’ https://m.edsoo.ru/7f43ef2¢
BBIX N YICHOB
DopMyJIbI N-IO WieHa ApUPMETHIECKON U
76 reo&ei]pnqecxoﬁ nporp%cg)nﬁ CyMMBI IIep- bubmorexa LIOK
’ https://m.edsoo0.ru/7f43f0c6
BBIX N YICHOB
DopmyJIbl N-To WieHa ApUPMETHUECKON U
77 reollz/leilpnqecxoﬁ nporp%c(cbnﬁ CyMMBI IIep- bubsmorexa HOK
’ https://m.edsoo.ru/7f43{72e
BBIX N YWICHOB
@opMyJIbl N-ro WieHa ApUPMETHUECKON U
78 reollz/lei,pnqecxoﬁ nporppecg)nﬁ CYMMBI TIep- Eubmiorexa IIOK
’ https://m.edsoo.ru/7f43{f8a0
BBIX N YWICHOB
N300pakeHne YICHOB apu(PMETHIECKON 1
79 F€OMETPUYECKON MPOrPeCcCUil TOUKAMH Ha
KOOPAMHATHOW INIOCKOCTH
N300paxeHune 4ieHOB apuPpMETHUECKON 1
80 F€OMETPUUYECKON MPOrpecCuil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
81 JIMHENHBIN U SKCITOHEHIIMATBHBINA POCT
82 Cno>xHbI€ TPOLIEHTHI bubmorexa [IOK

https://m.edsoo.ru/7f43fe0e




&3

CnoxxHble IIPOLCHTLI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KontponbHas padora nmo reme "HuciaoBsie
0CJIe10BaTEIbHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEeHMEe, 06001IEHNE U CUCTEMaTH3a-
1Ms 3HAaHUH. 3aMuch, CpPaBHEHHE, ICUCTBUS
C IEHCTBUTEILHBIMHA

YHCJIaMU, YHMCIIOBAs MpsMast

86

[ToBTOpEeHME, 0000IIIEHUE U CUCTEMATH3a-
s 3HaHui. [IpoLeHThl, OTHOIEHHUS, TPO-
MOpIUHU

&7

IToBTOpenue, 06001IEHNE U cCUCTeMaTH3a-
s 3HaHui. OKpyTiieHne, NpuOImKeHue,
OLICHKA

88

IToBTOpEHMNE, 00001IEHNE U cUCTEMaTH3a-
1Sl 3HaHUH. PemeHne TeKCTOBBIX 3a1a4
apudmeTnyecKuM

croco0oM

bubnuoreka [JOK
https://m.edsoo.ru/7t443b12

89

[ToBTOpeHME, 0600IIEHNE U CUCTEMATH3Aa-
us 3HaHuU. Pemmenne TeKCTOBEIX 3a1a4
apu(pMETHIECKUM CIIOCOOOM

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHME, 0600IIEHNE U CUCTEMATH3a-
us 3HaHul. Pemmenne TeKCTOBEIX 3a1a4
apupMETHIECKIM

crrocooom

bubmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHME, 0600IIEHNE U CUCTEMATH3a-
s 3HaHUN.

[IpeoOpa3oBanue anredpandeckux BbIpa-
KEHUH, TOMyCTUMbIE 3HAYCHHUSI

bubnuorexa [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHME, 0000IIICHNE M CHCTEMaTH3a-
1UST 3HAHUM.

bu6mmoreka [IOK
https://m.edsoo.ru/7t444364




[Ipeo6pa3oBanue anredpandeckux BbIpa-
KEHUH, TOMTYCTUMbIE 3HAUCHHS

[ToBTOpEeHME, 06001IEHNE U CUCTEMATH3a-
LUsI 3HAHU .

bubnunoreka LIOK

o3 [IpeoOpa3oBanue anredpandeckux BbIpa- https://m.edsoo.ru/7f444612
KEHHI, TOMYCTUMbIC 3HAUCHUS
[ToBTOpEeHMe, 0600IIEHNE U CUCTEMATH3a-

94 WS 3HAHUH. bubnuorexa [JOK
[TpeoOpa3oBaHue anreOpandeckux BhIpa- https://m.edsoo.ru/7f444a94
KCHHH, TOTYyCTUMBIC 3HAUYCHUS
[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3a-

95 s 3HaHui. OyHKIMK: TOCTPOCHHE, bubnmnoreka [JOK
CBOMCTBA M3YUYEHHBIX (PYHKIIHIA https://m.edsoo.ru/7f444¢56
[ToBTOpEeHME, 06001IEHNE U CUCTEMaTH3a-

96 s 3HaHui. OyHKIMK: TOCTPOCHUE, CBOM- bu6mmoreka [JOK
CTBa U3yUYEHHBIX https://m.edsoo.ru/7f44444
(hyHKIHI
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3A-

97 st 3HaHUK. OyHKIHUK: TOCTPOCHHUE, bu6mmoreka [JOK
CBOMCTBA M3YUYEHHBIX (PYHKIIHIA https://m.edsoo.ru/7f44516a
[ToBTOpEeHME, 0600IIEHNE U CUCTEMATH3A-

08 st 3HaHUK. OyHKIHUK: TOCTPOCHHUE, bu6mmoreka [IOK
CBOMCTBA U3YUYEHHBIX (PYHKLIUH https://m.edsoo.ru/7f4452e6
IToBTOpeHue, 0000IIEHNE U CUCTEMATH3A-

99 ust 3H§Hm71. Fpaqmu:ecxoe pelIeHne ypas- Eubmiorexa IIOK

. https://m.edsoo.ru/7f445516
HEHUH U UX CHCTEM
[ToBTOpEeHmne, 060011IeHNE U cUCTEMaTH3a-
100 s 3HaHui. ['paduueckoe penienne ypas-

HEHHUU U UX CUCTEM
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Nroroas koHTposbHAs paboTa

102

O00011IeHIE U CUCTEMATH3ALMS 3HAHUN

OBUIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOU ITPOI'PAMMBI

7 KJIIACC

Kon
NMPoBePsSieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00-
pa3oBaTeIbHOI NPOrPaMMbl 0CHOBHOI0 00111€r0 00pa30BaHUs

1

Yucia U BEIYUCIIEHUS

1.1

BLIHOJ'IHHTL, coucras YCTHBIC u INNCbMCHHBIC HpI/IéMLI,

apI/I(bMCTI/IT-IGCKI/Ie I[GﬁCTBI/ISI C palluOHAJIbHBIMHA YHCIaMU

1.2

Haxomute ~ 3HaueHHMsT ~ YHUCIOBBIX  BBIPAKEHUH,  NPUMEHSTH
pasHooOpasHble CIOCOOBI U TPUEMBI BHIUMCIICHHS 3HAYECHUH TPOOHBIX

BBIPAXCHUH, COJIEpKAIUX OOBIKHOBEHHBIE U IECATHYHBIC IpOOH

1.3

[TepexoauTh OT OAHON (POPMBI 3aMKMCH YHCEI K APYTroi (Mmpeodpa3oBbI-
BaTh JIECATHYHYIO Jp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIeCs-
THYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATHYHYIO TPOOb)

1.4

CpaBHuBaTh U yHIOPSA0YUBATH pallOHATIbHbBIE YUCIIA

1.5

OxpyrisaTh yncna

1.6

BbINOMHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYUCICHUHN, OLICHKY
3HAQYEHU  YHUCJIOBBIX  BBIPAXKEHUW. BBIONHAT  JIEWCTBUS €O

CTCIICHAMMU C HATypaJIbHBIMH ITOKA3aTCIIIMU

1.7

[IpumensaTr NpU3HAKM JEIMMOCTH, pPa3jOKEHUE HAa MHOXHUTEIU

HaTypaJIbHbIX YHUCCII

1.8

Pemrate IMPAKTUKO-OPUCHTUPOBAHHBIC 3aJadl, CBA3aHHBIC C OTHOIIC-

HUEM BEJIMYUH, MPONOPLUUOHATBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WH-
TEPIPETUPOBATE PE3YJIBLTATHI PEMICHHUS 3a/1a4 ¢ YI€TOM OrPaHHYEHHUI,

CBSI3aHHBIX CO CBOMCTBaAMM pacCMaTpruBaCMbIX

00BEKTOB

AnrebpanuecKue BEIPaKCHUS

2.1

Hcnonp3oBaTh  anr e6paI/1quKy}0 TCPMUHOJIOTUIO W  CUMBOJIUKY,

IPUMEHSTH €€ B MPOIIECCE OCBOCHHUSI YUeOHOT0 MaTepraa




22

Haxomute 3HaueHuss OYKBEHHBIX BBIPQKEHHH TpU  3aJaHHBIX

SHAYCHUAX NCPEMCHHBIX

2.3

BremoaHSTh Hpeo6pa3013aHI/m OCJIoro BbIPpAKCHUA B MHOI'OYJICH

IIPpUBCACHUCM HOI[O6HBIX CJIara€MbIX, PaCKpPbITUEM CKOOOK

24

BBINOIHATE YMHOXKEHHE OHOWIECHA HA MHOTOWIEH M MHOTOYJIEHA Ha
MHOTOWIEH, TMPHUMEHATh (OPMYJbl KBaJpaTa CyMMBI M KBaJpara

pasHoOCTH

2.5

OCYHI@CTBJ'I?[TI) Pa3I0KEHUC MHOTI'OYJICHOB HA MHOKHUTECIIU C IIOMOIIBIO

BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXKUTEJIS, IPYIIUPOBKU CIIaraeMblX,

NpUMEHEHHUS POPMYJT COKPAIIEHHOTO YMHOKEHHSI

2.6

[IpumensTh npeoOpa3zoBaHKsi MHOTOWICHOB JJIsS PEIICHUS PA3IMUYHbIX

3aia4 U3 MaTCMAaTUKN, CMC)KHBIX IMTPEAMETOB, U3 peaHLHOﬁ IMMPAKTUKN

2.7

Hcnonb30BaTh CBOWCTBA CTENEHEH € HATYpPaJbHBIMH IOKa3aTEeIISIMU

JUIS IpeoOpa30BaHus BEIPAKECHUH

YPaBHeHI/Iﬂ M HCPABCHCTBA

3.1

Pemate nuHENHBIE ypaBHEHHS C OJHOW IIEPEMEHHOM, NPUMEHSS
IpaBujIa Mepexosa OT UCXOJHOTO YPABHEHUS K PABHOCWIBHOMY €MY.

HpOBepHTb, ABJICTCA JIM YMCJIIO KOPHEM YPABHCHUA

32

[IpumensTe rpaduyeckue METOAbI TPH  PELUICHUH  JUHEMHBIX

YPaBHEHUU U UX CUCTEM

33

[TonOupate npumeps! nap yucen, SBISIOMIMXCA PEIICHUEM JIMHEUHOTO

YPaBHCHUA C IBYMA ICPECMCHHBIMU

3.4

CTpouTh B KOOPIAUHATHON TUIOCKOCTH IpadyK JTMHEHHOTO YPaBHEHUS C
JBYMsl TIEPEMEHHBIMHU; MOJIb3YACh Ipa(UKOM, MPUBOAUTH NMPUMEPHI

pELIECHUs] YpPaBHEHHUS

3.5

Pemrats cucreMsl ABYX JIMHEWHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU,

B TOM YHCJIe TpapruecKu

3.6

CocTaBisiTh U pellaTh JUHEHHOE YPABHEHHUE WIIM CUCTEMY JIMHEUHBIX
YPAaBHEHUH 110 YCIIOBHUIO 3aJ]a4l, UHTEPIIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJIa4M MOJyUYE€HHBIH pe3ybTaT

Koopaunate! u rpaduku. OyHKIUN

4.1

N300paxaTh Ha KOOPAMHATHOMN NMPSMOM TOUKH, COOTBETCTBYIOILKE 3a-
JAHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WUHTEPBAJIbI, 3alMCHIBATH

YU CJIOBBIC TPOMCIKYTKH Ha anre6pa1/1quI<0M SA3BIKE




42

OtMmeuats, B KOOpI[HHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHbIM

KOOpJAMHATAM

43

Crpoutb rpaduxu auHeHHbIX QyHKIMA. CTpouth rpadguk GyHKIHHA Y

= [x]

44

OnuceiBaTh ¢ MOMOIIBIO (PYHKUIHUN M3BECTHBIE 3aBUCHUMOCTH MEXKIY

BCIIMYMHAMU: CKOPOCTb, BpPCM:, PACCTOSAHHUC, ILICHY, KOJINYCCTBO,

CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpEMs, 00BEM PabOTHI

4.5

Haxoauth 3HaueHne QYHKIMH 110 3HAYCHHUIO €€ apryMeHTa

4.6

[lonumate rpaduyeckuii crmocod® TpPEACTaBICHHS U aHalIM3a
uHpOpMallMY, W3BIEKaTh W HMHTEPIPETUPOBATH HHGPOPMALMIO U3

rpadUKoOB peasbHBIX MPOIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPOBePAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI 00-
pa3oBaTeIbHOI NPOrPaMMbl 0CHOBHOI'0 00111€r0 00pa30BaHUs

1

Yucia U BBIYUCIIEHUS

1.1

Hcnonb30BaTh HayaabHbIE PEICTABICHUS O MHOKECTBE JICVCTBUTEIIb-
HBIX YHCEJ JJIsi CPaBHEHHS, OKPYTJICHUS M BBIYMCICHUHA, N300pakaTh
JICHCTBUTEIbHBIC YHUCJIA TOYKAMH HAa KOOPAUHATHOMN

psIMOM

1.2

[IpuMeHsATh NMOHATHE ApUPMETUYECKOIO KBaJAPaTHOTO KOPHSA, HaxXo-
IUTH KBaJIPaTHbIE KOPHH, UCIOJB3Ys MPU HEOOXOAUMOCTH KaJbKYJIsi-
TOP, BBINOJIHATH [IPE0OpPa30BaHUS BBIPAKEHUH, CONEPKALIMX

KBaJpaTHBIC KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEMN

1.3

Hcmonp30oBaTh 3amuch  OOJNBIIMX W MAaJBIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0OeH u cteneHei yucna 10

AnrebpanyecKue BoIPAKEHHS

2.1

[IpuMeHATh MOHATHE CTENEHU C LEJIBIM IOKa3aTEJIEM, BBINIOJIHATH
npeoOpa3oBaHMsl  BBIPAKCHHUM, COAEPKAIIMX CTEMEHU C  LEJIbIM

I1I0Ka3aTcjIEM

22

BBIONHATE ~ TOXKIECTBEHHBIE  MPEOOpa30oBaHHs  PAIMOHATIBHBIX
BBIP@KCHUII HA OCHOBE MpPABWJ JECUCTBUWA HAJ MHOTOWIEHAMH U

anreOpanvdecKuMu ApOoOSIMH




2.3

PackiapIBaTh KBaJAPaTHEIM TPEXUIEH HA MHOXKUTEIN

24

[IpumensTh mpeoOpa3oBaHus BBIPAKEHUM IJI1 PEUICHHS Pa3IUYHbBIX

3aaa4 U3 MaTCMaTUKH, CMCKHBIX ITPEAMETOB, U3 peaﬂbHOﬁ IMPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemats HHHCﬁHBIe, KBaJApaTHBIC YpaBHCHUA W  PALMOHAJIBHBIC
YPaBHCHUA, CBOAAIIUECA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C AByMA

NEpEMCHHBIMU

32

IIpoBoauTh NpOCTEMILINE UCCIENOBAHUS YPABHEHUM U CUCTEM ypaBHE-
HUI, B TOM YHCJIE€ C TNPUMEHEHHEM TIpadUUecKuX IpeICTaBICHHUH
(ycTaHaBiaMBaTh, UMEET JIM YpPaBHEHUE WM CHCTEMa

YpaBHEHUI pellIeHus], €CJIM UMEET, TO CKOJIbKO, U ITpoyee)

33

[TepexoauTh OT CIOBECHON (POPMYJIMPOBKHU 3a1a4u K €€ ajreOpanue-
CKOM MOJIENId C TIOMOIIBIO COCTABJICHUS YPAaBHEHHUS WM CHUCTEMBI
ypaBHEHUN, HMHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJja4M MOJIYYEHHBIN PEe3yJIbTaT

34

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OIICHKH,
peuaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  IpaUYecKyr0  WUIIOCTPAIlMI0  MHOMKECTBAa  pEllEHH

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUH

4.1

[lonnmath ¥ KCMOJIB30BaTh (PYHKIIMOHAIbHBIE MOHATHS U SI3BIK (Tep-
MUHBI, CUMBOJIMUYECKUE 0003HAUCHHs), ONPEAETATh 3HAUeHUE (YyHK-

LMY TI0 3HAYEHUIO apryMeHTa, ONpeAelsiTh CBOICTBA (PYHKLUUU

0 €€ rpaduKy

42

Ctpoutb rpauKy MeMEeHTapHBIX (DYHKIHIA BUIA:

kix

, Y =x2, y= X% y = [X|, OMUCHIBaTh CBOMCTBA YKCIOBOU (DYHKIIMH MO €€

rpaduky

9 KIIACC




Kon
NpoBePsAEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJdbTAThI 0CBOCHHSI OCHOBHOIM 00-
pa30BaTeIbHOI NPOrpaMMbl OCHOBHOI'0 001Ler0 00pa30oBaHus

1

Yucia U BEIYUCIIEHUS

1.1

CpaBHI/IBaTL U ynopsaaoduBaTh pPAlMOHAJIBHBIC W HPPALUOHAIBHBIC

qucia

1.2

BrimonHATh apudmMeTHyecKie NecTBUS C paliOHAIBHBIMU YHCIIAMH,

COoUcCTasd YCTHBIC U IMUCBbMCHHBIC HpI/IéMBI, BBINIOJIHATH BBIYMCIICHUA C

HppaluOHAJIIbHBIMU YU CJIaMU

1.3

Haxoauth 3Ha4YeHMs CTEIEHEH C LIENIbIMH IOKa3aTelIsIMU U KOpHei’I,

BBIYHCIIATh 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJBITB HCﬁCTBHTCHBHBIe YuncCiia, BBIIIOJHATL IPUKUAKY pE3yJibTaTa

BBIHHCHCHHﬁ, OLCHKY YHUCIIOBBIX BHpa)KeHI/Iﬁ

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate  nuHEWHBIE W KBaJpaTHBICE  YpPaBHEHUS, YPABHEHMS,

CBOJISIIIMECS K HUM, IPOCTEHIIINE IPOOHO-paAIlIOHANIbHBIC YPABHEHHUS

22

Pemrate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHUU C JBYMs IEPEMEHHBIMU
U CUCTEMBI IByX YPaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SABIACTCA

JTAHENHBIM

23

Pemate TekcTOBBIE 3a/lauM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTABJICHUS YPaBHEHUs WIM CUCTEMBI JABYX YPAaBHEHHU C JIByMs

NEPEMCHHBIMU

24

IIpoBoauTh IpoCTEMIINE UCCIENOBAHUS YPABHEHUM U CUCTEM ypaBHE-
HUI, B TOM YHCJIE€ C TNPUMEHEHHEM TIpadUUecKuxX IpeICTaBICHHUHA
(Hampumep, yCTaHABINBATh, UMEET JIU YPAaBHEHUE WU

CHCTEMa ypaBHEHUH PEIIEHHUs, €CITH UMEET, TO CKOJIBKO)

2.5

Pemats JIMHEHHBIC HCPABCHCTBA, KBaJgpaTHBIC HEPABCHCTBA,
I/I306pa)I(aTB PCUICHUC HCPABCHCTB HaA YHUCIOBOM HpHMOﬁ, 3aIliMChIBaTh

pEIICHUC C IIOMOIIBIO CUMBOJIOB

2.6

PemraTte cucTeMbl TUHESHHBIX HEPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKJIIO-
Jaromue KBaApPaTHOC HCPABCHCTBO, I/I306pa}KaTb PCUICHUC CUCTCMBI
HCpPAaBCHCTB Ha YHCJI0BOH HpﬂMOfI, 3aIIMCbIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB




2.7

Hcnons30BaTh HEPaBEHCTBA IIPU PELIEHUU PA3JIMYHBIX 33144

OyHKIUH

3.1

PacriosHaBath (DyHKIIMU H3ydYeHHBIX BUAOB. [I0Ka3bIBaTh cxeMaTHde-
CKH pacIoJIOKEHUE Ha KOOPAMHATHOMN IJIOCKOCTH TPapuKOB (DyHKIIHIA
Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3HayeHuH Ko7 (HULIMEHTOB, ONMCHIBATh CBOMCTBA (YHKIUN

32

Iloka3blBaTh  CXEMaTUYECKH  pACIOJIOKECHHE HA  KOOPAWHATHOM
IJI0CKOCTH TpadukoB QyHKIMHA Buaa y = VX, y = |X| U ONHCHIBAThH

cBOMCTBA (hyHKIIUH

33

Crpouts u wu300pakaTh CXEeMaTW4eCKH TpaduKH KBaJPATUIHBIX
(yHKIHI, ONMUCHIBATH CBOWCTBA KBAJPATHYHBIX (PYHKIUNA 1O HX

rpadukam

3.4

Pacnio3HaBath KBajpaTH4yHyO0 (YHKIMIO 1O (hopmyiie, MPUBOAUTH
IPUMEpPHI KBAJPATUYHBIX (YHKLUUN U3 peaJbHOM XKHU3HH, (QU3UKH,

FEOMETPUH

Apudmerrueckas U reoMeTpruuecKast Iporpeccuu

4.1

Pacnio3HaBath apuMeTHUECKYI0 U TEOMETPUUECKYIO MPOIPECCHU TPH

Ppa3HbIX criocobax 3aJaHus

42

BbINONHATE BBIYMUCICHUS C MCIIOJIB30BAaHHEM (QOPMYN #-TO YieHa
apu(METHYECKOW M TEOMETPHUUYECKOW MPOTPECCHil, CyMMBI MEPBBIX N

YJICHOB

43

I/I306pa)KaTL YJICHBI MMOCJICA0BATCIbHOCTH TOYKAMM Ha KOOpI[HH&THOﬁ

IIJIOCKOCTH

44

Pemarsn 3aJa4yu, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIIBHOCTAMMU, B
TOM YHUCIIC 3aJadu H3 peanLHoﬁ KU3HHU (C HCIIOJIb30BAHUECM

KaJbKYJSITOPA, TUPPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kopn IIpoBepsieMblii 3JIEMEHT COJIePKAHUA
1 Hucna u BEIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M ACCATUYHBIC, IMEPEXO0Jl OT OJHOU (HOPMBI 3amHCH
1.1 npobeit k apyroil. IloHsTHE palMOHAIBLHOTO YHWCIA, 3alHCh, CPAaBHEHHE,
YIOPSIIOYMBAHNE PALIMOHATIBHBIX YUCET
12 ApudmeTrndeckrie IeUCTBUS ¢ pallMOHAILHBIMY YKcliaMu. Pernenne 3agau u3
' peaIbHOM MPAKTUKU HA YaCTH, HA IPOOH
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpe/eleHne, MpeoOdpa3oBaHue
' BBIP2KEHUI Ha OCHOBE OIPEICIICHHUSI, 3aIUCh OONBIINUX YUCEI
14 [TporeHTsl, 3anKch MPOLIEHTOB B BUJAE JPOOH M IpoOU B BHUJE NMPOLEHTOB.
' Tpu oCHOBHBIE 3a1a4X HA IPOLIEHTHI, PELICHUE 3a7a4 U3 PEaIbHOMN MPAKTUKH
L [IpumeHeHnre MPU3HAKOB  JIETUMOCTH, PA3JIOKEHHE HA  MHOMKUTEIH
' HaTypaJIbHBIX YHCET
L6 PeanbHple  3aBUCMMOCTM, B TOM 4ucie TIpsMas M oOpaTHas
' MIPONOPLIMOHATBHOCTH
2 Anrebpanyeckue BEIpKEHUS
)1 [TepemeHnHbIe, YMCIOBOE 3HAUYCHHUE BBIPAXKEHHUA C MEpPEeMEHHOU. [omycTrmbie
' 3HAYEHMSI IEPEMEHHBIX
) [IpencraBneHre 3aBUCUMOCTH MEXIy BEIUYMHAMH B BUAE (HOPMYIIBL
' Boruncnenus no ¢popmynam
)3 [IpeoOpa3zoBaHnne  OYKBEHHBIX  BBIPQKEHHUI,  TOXJECTBEHHO  pPaBHBIE
' BBIPAKEHUS
24 CBolicTBa CTENEHM C HATyPAJIBHBIM MIOKAa3aTeIeEM
)5 Opnouniensl u MHOrowieHsl. CteneHb MHOrowieHa. Clio)keHue, BbIYUTAHUE,
' YMHOKE€HHE MHOTO4JICHOB
26 ®DopMyIIbl COKPALIEHHOTO YMHOKEHHS: KBaPaT CYMMbI M KBaJpaT Pa3HOCTH.
. ®opmysa pa3HOCTH KBaipaToB. PaznoskeHne MHOIOWIEHOB HA MHOKUTENN
3 VYpaBHeHus




VYpaBHeHHE, KOpEHb YypaBHEHHs, NpaBuia MpeoOpa3oBaHUS YpaBHEHUS,

> PAaBHOCUIIBHOCTb YPaBHEHUIN
30 JIuHeliHOE ypaBHEHHE C OJHOW INEPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO
' YPaBHEHHs, PEIICHUE JTMHEWHBIX YPaBHEHUN
33 CocraBieHue ypaBHEHUH 0 yCJIOBUIO 3aja4d. PelieHne TeKCTOBBIX 3a7a4 C
' IIOMOILBI0 YPAaBHEHUH
34 JluneitHOE ypaBHEHHE C ABYMS NIEPEMEHHBIMH U €T0 rpaduk
Cucrema nByX JMHEWHBIX YpaBHEHMH C JByMs IE€peMEHHbIMHU. PemieHue
35 CUCTEM ypaBHEHUI cIOCOOOM NOJICTaHOBKU. [IpuMeps! peleHnst TEeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. @yHKIuu
4.1 Koopannara Touku Ha npsMoin
42 Uucnosble MpoMeXyTKU. PaccTosiHue MeXy OByMS TOYKAMHU KOOPIMHATHOU
' MPAMO
e [IpsimoyronpHas cucrtema koopauHar, ocu Oxu Oy. AbGcuucca U OpaudHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX (opMynamu. UreHHe rpadukoB pearbHBIX
' 3aBHUCHUMOCTEN
4.5 [Tonsarue pynkuun. I'paduk ¢pynxumun. CoiicTBa QyHKIMI
4.6 Jluneitnas GpyHkiuys, e€ rpapuk. [paduk GyHKIMHA y = |X|
47 I'paduueckoe pelieHre JIUHEWHBIX YpaBHEHUM M CHUCTEM JIMHEWHBIX
' YPaBHEHUI
8 KITIACC
Kopn IIpoBepsieMblii 3JIEeMEHT COJIePKAHUA
1 Yucna u BEIYUCIICHHS
- KBanpaTtHbiii kopenb wu3 uuncna. [loHsTHe 00 HppalMOHAIBHOM YHCIE.
' JlecsiTuunble TpUOIMKEHUS UPPALIMOHAIBHBIX YHCEN
CpoiicTBa apu(MeTHUYECKUX KBAaAPAaTHBIX KOpPHEH M HMX NPUMEHEHHE K
1.2 peoOpa30BaHUI0 YHCIIOBBIX BBIPAXXEHUN U BHIYUCIICHUAM. [leificTBUTENIbHBIE
qucia
1.3 CrereHb ¢ 1eNIBIM TI0Ka3aTeNeM i e€ coiicTBa. CTaHapTHas 3aIKuCh YKCIIa
2 Anrebpanueckue BhIpaKeHHs




2.1

KBaparHblii TpEXWIEH, Pa3jIoKeHHE KBAJAPATHOIO TPEXUICHA HA MHOKHTEIN

2.2 Anrebpanyeckast 1po6b. OCHOBHOE CBOWCTBO alre0pandeckou 1poou

23 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIeJIEHNE alire0pandeckux apooeit

24 PanronanbHble BEIpayKEHUS U UX NTPe0Opa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHuwe, (opMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
. Teopema Buera

3.2 Pemenne ypaBHeHMIA, CBOIANINXCS K TMHEHHBIM U KBaJJPaTHBIM

33 [Ipocreiimme npoOHO-pariOHaTbHBIC YPAaBHEHHUS

['padmyeckas uHTEpIpETALlUSl YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEHHBIX YPaBHEHHUU C JABYyMs IE€pEeMEHHBIMU. [IpuMephl peleHust cuctem
HEJIMHEWHBIX YpaBHEHUI ¢ IBYMs IEpEMEHHBIMU

35 Pemenne TekCTOBBIX 3aa4 anreOpanvdecKuM crocoooM

3.6 HucnoBsle HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 01HOM IEPEMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

39 JIuHeiiHbIe HEpABEHCTBA C OJIHOW NMEPEMEHHOM

3.10 CucrteMbl TMHEWHBIX HEPABEHCTB C OJIHOM NMEPEMEHHON
4 OyHKITIT

i1 [Monsitue ¢ynkmuu. OO6nacTh omnpeaereHUs €W MHOXKECTBO 3HAYCHUI
' ¢dysakun. CriocoObl 3a1anus QyHKIHN

4.2 I'paduk GpyHkimu. YreHne cBOMCTB GpyHKIUK 1O €€ rpaduKy

43 [Tpumeps! rpadukoB QyHKINH, OTpaXKarOMIKUX PeaabHbBIE MPOIECCH

4l OyHKIMY, OIUCHIBAIOIINE TPAMYI0 M OOpaTHYH NPOMOPIUOHATIHHBIE
. 3aBUCUMOCTH, UX rpaduKu

4.5 @yHKIMU y =x7, y = X’

4.6 OyHKIMU y = vx, Y = x|

4.7 ['padpuaeckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUI

9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Yucna ¥ BEIYUCICHUS




1.1

PanmonannHbie qucia, UppaldOHAJIbBHBIC YHUCJId, KOHCYHBIC U OeCKOHEYHBIE

JECATUYHBIE APOOH

MHOXECTBO IEHCTBUTEIBHEIX YHCEII, JEHCTBUTENLHBIE YHCIA KaK OECKOHEYHEIE

JeCATUYHBIE IpoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM

12 JEMCTBUTEIBHBIX YNCEN U KOOPAUHATHOM NpsiMoil. CpaBHEHHE AEWCTBUTEIbHBIX
qucen
1.3 Apudmernueckue 1eHCTBUS C ACHCTBUTEILHBIMHI YHUCIIAMA
W3mepenus, npuOIMKeHus, oleHKu. PazMepsl 00BEKTOB OKPYXKAIOIIETO MUPA,
L4 JUTATENTBHOCTH MPOIIECCOB B OKpYKaroiieM mupe. [[pulimKkeHHOe 3HauCHHE Be-
JIMYUHBI, TOYHOCTH NpubOImkenus. Okpyrienue yncen. [Ipukuaka u oreHka
PE3yJIbTaTOB BHIYNCIICHUI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OTHOM IIEPEMEHHOU
2.2 JInneitHoe ypaBHeHueE. Pellienue ypaBHEHU, CBOASIIMXCS K JIMHENHBIM
23 KBanpaTtHoe ypaBHeHue. Penienre ypaBHeHUH, CBOJAIMXCS K KBaAPAaTHBIM
Y bukBanpatHoe ypaBHeHue. IIpuMepbl pelleHHs YpaBHEHUM TpPETbe U
. Y4ETBEPTO# CTENEHEH Pa3ioKEHUEM HA MHOKHUTEIH
2.5 Pemenne npoOHO-palioHaIbHBIX YPAaBHEHUI
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHeE ¢ 1ByMs IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemrenne cucrem IByX JIMHEMHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU
59 Pemrenne cucreM AByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOU CTENEHU
2.10 I'padmueckas uHTEpHpETALIUS CUCTEMBI YPAaBHEHUH C IBYMSI IEPEMEHHBIMU
2.11 Perrenue TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPAaBEHCTBA U X CBOMCTBA
2.13 Pemienue nuHEHHBIX HEPABEHCTB C OJIHOW NMEPEMEHHON
2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU
2.15 KBagparHsle HepaBeHCTBa
216 I'paduueckasi MHTEpIIpeTAlsl HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMS
' IIEPEMEHHBIMU
3 OyHKIUU
3.1

Ksangparnunas QyHKius, €€ rpapuk u cBoiictBa. ITapabosia, KOOPAMHATHI




BEPIIUHBI Tapabosibl, 0Cb CHMMETPHH MapadoJIbl

32 I'paduku bynkumii y=kx, y=kx+bu ux cBoicrpa

33 I'paduku dyHkuuit y=k/x, y = x* Ux cBONCTBa

3.4 I'paduxu QyHKIMIA , 1 X CBOHCTBa
4 YucnoBble NOCIEN0BATENBHOCTU

41 Ompenenenne M CrocoObl 3aaHUsl YUCIOBBIX TOCIEIOBATEIHLHOCTEH. 3amaHue
' M0CJIeI0BATEIbHOCTH PEKYPPEHTHON GOpMyIIoi U GOpMYIIOH #-T0 dYiieHa

42 Apudpmernyeckass mnporpeccusi. Dopmyinbl  n-ro  uwieHa apuMETHUYECKOi
' MIPOrPECCUU, CYMMBI IIEPBBIX NUJICHOB

43 I'eomerpuueckas nporpeccuss. @POpMyslbl  #n-TO  WiIE€HA TIE€OMETPUYECKOU
' IIPOrPECCUH, CyMMBI IEPBBIX NUJIEHOB

4l N3o0paxeHue wieHOB apu(METHUYEeCKOW U TIeOMETpUYECKOH Iporpeccuii
' TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 CnoskHble POLICHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE-
3YJBTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJBHOM ITPO-
I'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGoBaHNs K MPeAMETHBIM pe3y/IbTaTaM
NMpoBePsSIeMOro 0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOIO 00-
TpeOOBaHuUsI mero oopasosanus Ha ocHope PI'OC

YMeHue onepupoBaTh MOHATHSIMHU: MHOKECTBO, IMOJMHOKECTBO, OIle-
panMy HajJ MHOXKECTBAMH, YMEHHE ONEepUpOBaTh MOHATHIMHU: rpad,
CBSI3HBIM Tpad, AepeBo, LUKI, MPUMEHITh WX IMPH PEIICHUU 3a7ad;
YMEHHUE HCIIONB30BaTh Ipauueckoe IMpeiCTaBIeHHEe MHOXKECTB IS
OMMCAaHUS PEATbHBIX MPOLECCOB U SIBJICHUM, IPU PELICHUU 33]a4

U3 APYTUX Y4eOHBIX IPEIMETOB

YMmenue ONCpUpOBaATh MOHATHUAMU: OINPCACIICHUEC, aKCHUOMa, TEOpEMa,
A0Ka3aTeJIbCTBO, YMCHHUEC PACIIO3HABATH MCTUHHBIC H JIOKHBIC BBICKA-
3bIBaHHWA, TPUBOJAUTH TPHUMEPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBAaHUI

YMeHue ornepupoBaTh NOHATHSIMU: HATYPATHHOE YHUCIIO, TIPOCTOE U CO-
CTaBHOE YMCIIO, JIETMMOCTh HATypajbHBbIX YHUCEN, MPU3HAKU ACIUMO-
CTH, 1IEJI0€ YUCJI0, MOTYJIb YKCiia, OOBIKHOBEHHAS APOOh U JECATUIHAS
Ipo0b, CTAHJAPTHBIN BUJ YKCIIA, PAIIMOHAIBHOE YHCIIO, HPPAIIHOHATb-
HOE YHuCo, apuMETUYECKH KBaJApaTHBIA KOPEHb; YMEHHE BBITIOJN-
HATbH JIEUCTBUS C UUCIAMU, CPABHUBATH U YIOPAIOYMBAThH YHUCIIA, IPE/-
CTaBJSITh YUCJIA HA KOOPAMHATHOW MPAMOU, OKPYTJATH YHWCTA; yMe-
HUE JIeJaTh MPUKUIKY U OLEHKY

pe3ynbTara BHIYMCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LIEJIbIM IOKAa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpPEHb, MHOTOWIEH, ajuredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOW CTENEeHU
OoJbIlle EOMHHUIILI, YMEHHE BBINOJNHATH PACYCTHl MO (opMyiam,
npeoOpa3oBaHus MEJbIX, APOOHO-PATMOHANBHBIX BBIPAKEHUN M BhHIpa-
KEHUH C KOpHSMH, pa3jokKeHWe MHOIOYJIeHa Ha MHOXXUTEIH, B TOM
qUCIe C HCIOIb30BaHHMEM (HOPMYNT pPa3sHOCTU KBAJpaToB H

KBaJpaTa CyMMBbI U Pa3HOCTHU

YMeHnue onepupoBaTh MOHITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJTHOM NEPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEH-
HOM; yMEHHe pelaTh JIMHEHHbIC W KBaJpaTHbIE ypaBHEHHS, JIPOOHO-
panyoOHAaIbHBIE YPABHEHHS C OOHOW NEPEMEHHOW, CHUCTEMBI ABYX JIHU-
HEUHBIX YPABHEHUH, JINHEWHbIC HEPABEHCTBA U UX CUCTEMBI, KBaIpaT-
Hble M JpOOHO-pALlMOHATIbHBIE HEPABEHCTBA C OJHOM NEPEMEHHOH, B
TOM 4YMCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB U IPAKTHUECKUX
3a/1a4; yMEHHE MCIOIb30BaTh KOOPAUHATHYIO NPSAMYI0 M KOOpJAUHAT-
HYIO TIOCKOCTh JUISI M300paKeHUs pPEIIeHHUH

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMH: GyHKIHS, rpaduk QYHKIUU, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTa-
HUs, yObIBaHHS, HAWMOOJbIIEEe M HAUMEHBbIIEe 3HAaYeHUs (PYHKIUU;
YMEHHE OTePUPOBATH MOHITHIMHU: MPsiMasi IPOMOPIIUOHATBEHOCTD, JIH-
HelHas PYHKIWs, KBaApaTuyHas QyHKIHUA, oOpaTHas IPOIIOPIIMOHAIb-
HOCTB, apabouia, TunepOosa; yMEeHHE CTPOUTH rpaduku QyHKIIHMA, Uc-
MOJTb30BaTh TPa(UKH JIJIsl OTIPENIEIICHUS] CBOMCTB MPOIIECCOB M 3aBUCH-
MOCTEH, Ui pelIeHUs 3a/1ad U3 APYTUX Y4eOHBIX  MPEAMETOB U
peabHOM  JKM3HW; YMEHHE BBIPAXKATh

(dhopMyITaMu 3aBUCUMOCTH MEX/Ty BEJTUINHAMHI

YMeHue onepupoBaTh MOHATHAMM: IMOCIEI0BATEIbLHOCTh, apupmMeTu-
4YeCKasi U FeOMETPHYECKas IMPOrPECCUH; YMEHHE HCIOJIb30BaTh CBOM-
CTBa IOCJIEZOBATENILHOCTEH, POPMYIIBI CyMMBI U OOIIET0 4ieHa Hpu
pelIeHnN 3a1a4, B TOM 4YMCIE 3a7ad U3 JIPYTHx

y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

YMeHue pemiath 3afaud pa3HbIX TUIMOB (B TOM YHUCJE HA MPOIEHTHI,
JIOJIM ¥ 4acTH, ABW)KEHUE, padoTy, IIEeHYy TOBApOB U CTOMMOCTH IMOKY-
IIOK U YCIIYT, HAJIOTH, 3aJauu U3 00JacTH yNpaBICHUs JIUYHBIMU U Ce-
MeHHBIMU (PUHAHCAMH); YMEHHUE COCTABIISATh BBIPAKEHUS, YPABHEHUS,
HEPAaBEHCTBA U CUCTEMBI 10 YCIOBHIO 33a4d, UCCIEN0BaTh IOIYy4YEH-
HOE pelIeHHe M OLIEHWBATh MPaBAONOJ00HOCTh

IIOJIYUYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpA, TOUKA, OTPE3OK, MpsMasd,
Jyd, JJOMaHasi, yrojl, MHOIOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN

U PaBHOCTOPOHHHUN TPEYrOJbHUKH, MPSIMOYTOJBHBIN TPEYyTrONbHUK,

Me/naHa, OUCCEKTpUCa M BBICOTA TPEYTOJNBHUKA, YETHIPEXYTONBHUK,




napajuiesniorpaMmm, pomo, NpsMOYroJIbHUK, KBaJApaT, TPAINeLus; OKPYK-
HOCTB, KPYyT, KacaTelbHast; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU (UTY-
paMu; yMEHHUE peniaTh 3a1a4d, B TOM YHCIIE U3 MIOBCEHEBHOW KU3HH,
Ha HAaxOXJCHHE NEOMETPUYECKUX BEIMUYMH C NPUMEHEHUEM

W3YYECHHBIX CBOMCTB (puryp u paktoB

10

YMeHue onepupoBaTh MOHATUAMU: PAaBEHCTBO (UIYp, paBEHCTBO Tpe-
YTOJIBHUKOB; NapajuleIbHOCTh U MEPIEHANKYJIAPHOCTD MPSMBIX, YroJl
MEX]y NPSAMBIMHU, NEPHEHAUKYJIAP, HAKIOHHAsA, MPOEKLUs, NoJo0ue
¢buryp, nogoOHbIe TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO TOUKH U
IpsIMOH; yMEHHE paclo3HaBaTb PABEHCTBO, CUMMETPHUIO M I0J00HE
¢buryp, napamaiesbHOCTh U MEPIEHAUKYISIPHOCTh NPSMBIX B

OKpYKaroIieM MUpe

11

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSIHUE, YToJl (BEIUYU-
Ha yIJa, CHHYC M KOCHHYC yIJa TPEYroJbHHKA), IUIOIIAAb; YMEHHE
OLICHHMBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHUE MPUMEHATH (HOPMYJIbl IEPUMETPA U IO MHOTOYTOJIbHU-
KOB, JUTMHBI OKPY>KHOCTH M IUIOLIAIU Kpyra, o0bemMa IpsiIMOyTOJIbHOTO
napajulejienuIea; yMEHUE IPUMEHATh IPU3HAKU DPAaBEHCTBA Tpe-
YIOJIBHUKOB, TEOPEMY O CYMME yIJIOB TPEYroOJIbHMKA, TeopeMy  [Iu-
¢daropa, TPUTOHOMETPUYECKHE COOTHOIICHUS IS

BBIYUCIICHHS JIJTUH, PACCTOSTHUH, TUTOIAICH

12

YMmenue wuzo0paxkaTh IIockue (UIypel W HMX KOMOWHAIUH, IpPO-
CTPAHCTBEHHBIE (UTYPHI OT PYKH, C MOMOIIBI) YEPTEKHBIX HHCTPY-

MCHTOB M DOJJICKTPOHHBLIX CpCACTB II0 TCKCTOBOMY WK

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh MOHATHSAMU: MPSIMOYTOJIbHASI CUCTEMa KOOPAU-
HAT; KOOPIWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IMPOW3BEICHUE
BEKTOpa Ha YHCJIO, CKaJSpPHOE MPOU3BEACHHUE BEKTOPOB; YMEHHE HC-
MOJIb30BaTh BEKTOPHI M KOOPJAUHATHI ISl IPEICTABICHUS NAaHHBIX U
pelieHus 3ajad, B TOM YHWCIE M3 APYTUX Y4eOHBIX

IIPEAMETOB U PEAIbHON KU3HU

14

VYMmenne ONCpHUpPOBaATH IMOHATHAMMU: CTOJIOUKOBLIE U KpYTrOBLBIC JUa-
TpaMMBbI, TaOJHIIBI, CpeIHee apupMeTHIecKoe, MeuaHa, HauooJbIee
Y HaWMEHbIIIEE 3HAYCHHUs, pa3Max YHCIOBOrO Habopa;

yMEHHE U3BJIEKaTh, WHTEPNPETUPOBATE U  MpeoOpa3oBHIBATH




nH(pOpMalIMIo, IPEJCTAaBICHHYIO B TaOIUIaX U Ha AMarpaMmax, OTpa-
YKAIOIYI0 CBOMCTBA U XapaKTEPUCTHKU PEabHBIX MPOILIECCOB U SIBJIE-
HUN; yMEHHE paclo3HaBaTh W3MEHYMBBIE BEJIMYHUHBI B

OKpY’KaroIieM MUpe

15

YMeHue onepupoBaTh NOHATUSAMU: CITyYalHbIA ONBIT (CIy4alHbIN KC-
MEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIIEMEHTApHBIA HCXO0M) CIy-
YaifHOTO OMbITa, CIy4yaifHOe COOBITHE, BEPOSTHOCTh COOBITHUS; YMEHUE
HaXOJUTh BEPOSTHOCTU CIIy4alHBIX COOBITHI B ONBITaX C PaBHOBO3-
MOHBIMH 3JIEMEHTapHBIMUA COOBITHSIMHU; YMEHHME PeIllaTh 3aJaddl Me-
TOJIOM OPraHM30BaHHOTO Iepedopa MW C HCIONb30BAHHEM IpaBUIIA
YMHOXEHHS; YMEHHE OILICHWBATh BEPOSTHOCTH PEAIBbHBIX COOBITHIA U
SBJICHUM, TOHUMAaTh POJIb NMPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOAT-
HBIX COOBITUH B OKPY’KAIOIIEM MHUPE M B KU3HU; 3HAKOMCTBO C TIO-
HATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHnue BpIOMpPATH MOAXOIALUINN U3YyUYEHHBIH METOJ AJIs PELLEHUs 3a-
Ja4d, TNPUBOJUTH IPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIUCBHIBATh OTACIIBHBIE BBIJAIOLIMECS PE3yJbTAThl, MOIY-
YEHHBIE B XOJI€ Pa3BUTHUS MAaTEMaTUKH KaK HAayKH, IPUBOJUTH IIpUMeE-
PBI MATEMAaTUYECKUX OTKPBITHHA U UX aBTOPOB B OTEUECTBEHHOU

1 BCEMHPHOHN UCTOPHUH




HEPEYEHD JIEMEHTOB COIEPKAHUA, ITPOBEPAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1 Yucnia 1 BBIYUCICHUS

1.1 Harypanbnbie u nensie yncia. [Ipu3Haku A1eIMMOCTH LETBIX YUCEN

s OOBIKHOBEHHbIE W JIeCATHYHBIE  ApoOM,  TPOIEHTHl,  OECKOHEYHBIE
' MePUOIUYECKHE JPOoOH

13 PanmonanbHbie  uncna.  ApudMeTHYECKHE ONEepaludd C  PalUOHAIBHBIMHU
. YHUCIIaMU

14 JlelicTBuTenbHbIE yuCiia. ApUpMETHYECKHE ONepaluu C JAeHCTBUTEIbHBIMU

. YyHUClIaMU

L5 [TpuOIMKEHHBIE BBIYMCIECHHS, TPAaBUIA OKPYIIEHHs, NPUKHAKA U OlLEHKA
. pe3yabpTaTa BBIYUCICHUN

2 AnreOpanyecKue BHIPAKSHHS

2.1 bykBeHHbIe BbIpa)keHUs (BbIPAXKEHUS C IEPEMEHHBIMHU)

55 Crenesnb ¢ uenbiM mnokaszateneMm. CTeNeHb C palMOHAIbHBIM IOKA3aTEIEM.

. CBoiicTBa cTeneHu

23 MHorouseHsl

24 Anrebpanueckas JpoOb

5 s Apudpmernyeckuit KOpPEHb HaTypaJbHOU CTCIICHU. JencrBus C
. apuMeTHYECKUMHU KOPHSIMHU HATYPaTbHOU CTETICHU

3 VYpaBHEeHMsI 1 HEpABEHCTBA

31 Lensie u apoOHO-panoHaNbHBIE ypaBHEHUA. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHUI

- Henvie 1 npoOHO-panrioHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH

' HEPaBEHCTB

33 Perrtenuie TeKCTOBBIX 3a7a4

4 Yucnoble NOCIEI0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs [IOCIIEN0BATEILHOCTEN

42 Apudmernueckas u reomerpuyeckas mnporpeccu. Dopmyna  CIOKHBIX

MPOLIEHTOB




OyHKIMA

OyHK1UA, crocobsl 3amaanus GyHkuun. ['paduk ¢ynkuun. O6IacTh onpenene-

HUS 1 MHOXecTBO 3HadeHu pyHkiuu. Hynu dynknun. [IpoMexyTku 3Hakono-

5.1. cTostHCTBA. [IpoMeKyTkM MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hambonbinee u HauMeHbllee 3HaYyeHUE (YHKIUU Ha
MIPOMEXKYTKE

6 Koopaunats! Ha IpsIMOM U IIJIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlekapTOBbI KOOPJIMHATHI HA TNTIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue GUTypHI 1 X CBOHCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojibHUK!

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reomeTpruuecKux BeJIMYUH

7.6 BekTops! Ha TuiocKoCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnwucarenpHasi CTaTUCTHKA

8.2 BepostHocTh

8.3 KomMOunaTopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHO-
'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

I'.B. lopodees, C.B. CyBoposa, E.A. BynumoBuy u nip. Anredpa 7 kiacc; Yueo-
HUK JJ1 001ieo0pa3oBaTeIbHbIX opranusamuii; M.,"IIpocsemnienue"

METOANYECKHUE MATEPHAUJIBI 1JIA YAUTEJIA

I'.B. lopodees, C.B. CyBoposa, E.A. Bynumosuu u np. Anrebpa 7xnacc; Yue0-
HUK 7151 0011e00pa3oBaTenbHbIX opranuzamnuii; M., "IIpocsemnienue"

Ercradwesa JI.II. Anrebpa, 7 xi.: nunaktudeckue matepuansl / JL.II. EBcradbea, A. I1. Kapm .-
M.: IIpocsemnienue, 2016.

Kysnenosa JI. B. Anre6pa, 7 ki1.: rematrueckue tectsl. / JI. B. Ky3nenosa, C. C. Munaesa, J1.O.
Pocnoga. - M.: [Ipocsenienue, 2016.

Hopodees I'.B. Anrebpa, 7 k., kaura aius yaurens / I'.B. [lopodees, C. C. Munaesa, C.b. Cy-
BopoBa.- M.: [Ipocsenienue, 2016.

Hopodeer I'.B. Anredpa, 8 k1., yaeOHUK 115 001meoOpa3oBaTenbHbIX yupexaeauii/ I'.B. {opo-
dees, C.b. CyBopoBa u ap. — M.: [IpocBemenue, 2016. PekomengoBano MuHUCTEpCTBOM 00-
pasoBanus u Hayku Poccuiickoit denepanyn, COOTBETCTBYET 0053aTEIIEHOMY MUHUMYMY COJIEep-
YKaHUSI OCHOBHOTO 00111ero 00pa3oBaHusl 10 MATEMATHKE.

Ercradnesa JI.II. Anrebpa, 8 xi.: nunakrudeckue matepuansl / JL.II. EBcradbeBa, A. I1. Kapm .-
M.: IIpocsemnienue, 2016.

Kysnemnora JI.B. Anre6pa, 7-9 ki.: koutpoasnbsie pabotel/ JI. B. Ky3nemnora, C. C. Munaesa,
JI.O. Pocnoga. - M.: IIpocsemenue, 2016.

Kyznenona JI. B. Anrebpa, 8 ki1.: Tematuueckue tectsl. / JI. B. Ky3nenona, C. C. Munaesa, JI.O.
Pocnoga. - M.: [Ipocsenienue, 2016.

Hopodees I'.B. Anrebpa, 8 k., kaura mist yaurens / [.B. Jopodees, C. C. Munaera, C.b. Cy-
BopoBa.- M.: [Ipocsemienue, 2016.

Hopodees I'.B. Anrebpa, 9 xi1., yueOHUK 1151 0011e00pazoBaTenbHbIX yupexaenuii/ I'.B. lopo-
dees, C.b. CyBopoBa u ap. — M.: [IpocBemienue, 2019. PekomennoBano MuHUCTEpCTBOM 00-
pazoBaHus U Hayku Poccuiickoit denepanuu, COOTBETCTBYET 0053aT€IbHOMY MUHUMYMY COJIEp-
YKaHHUS OCHOBHOT'O 00111ero o0pa3oBaHMs IO MaTeMaTHKeE.

EBcradrena JI.II. Anre6pa, 9 xin.: nunaktuaeckue marepuanst / JLII. EBcradnena, A. I1. Kapm .-
M.: [Ipocseuienue, 2016.

Kysnemnonra JI. B. Anrebpa, 9 ki.: tematuueckue tectol. / JI. B. Ky3nenosa, C. C. Munaena,
JI.O. Pocnoga. - M.: IIpocsemenue, 2016.

Hopodees I'.B. Anrebpa, 9 k., kaura jist yaurens / [.B. Jopodees, C. C. Munaera, C.b. Cy-
BopoBa.- M.: IIpocsenienue, 2016.
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http://www.openclass.ru/node/226794

http://forum.schoolpress.ru/article/44

http://1314.ru/

http://www.informika.ru/projects/infotech/school-collection/
http://www.ug.ru/article/64

http://staviro.ru
http://staviro.ru/
https://m.edsoo.ru/
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