IIpunoxenue

K OCHOBHOH 00pa3oBaTeIbHOM Mporpamme

OCHOBHOTO 00111ero oopa3zoBanus (6-9 kiaccer)

(yrBepkaeHa npukasoM ot 31.08.2022 545-0)
IosicHUTeIbHAS 3aMIUCKA.

PaGouas mporpamma 1o anredpe [uisi 7-X KIacCoB pazpaboTaHa Ha OCHOBE TPeOOBaHUH K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOW TMPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHUs JlaHremnacckoro TOPOJCKOTO MYHUIUITAIHHOTO ABTOHOMHOTO
obmieoopazoBarensHoro yupexaeHus «COI Ne 1» ma 2022-2023 yueOHBIH TOA, ¢ Yy4eTOM
[TpumepHO#l porpaMMbI IO MaTeMaTuke WU mporpamMmbl «lIporpamma mo anredpe». 7 kiacc //
Maremaruka: nporpammbl: 5—11 knaccsl /A. I'. Mep3nsk, B. b. Tlonouckuii, M. C. Sxup, E. B.
Bymko. — 2-e m3x., nepepad. — M.: Benrana-I'pad, 2018. — C. 50-56

PaGouasi nporpaMMa OpHMeHTHPOBAHA HA YYeOHUKH

1. Anrebpa: 7 xmacc: ydeOHUK sl ydamuxcsi oOmieoOpa3zoBaTesbHbIX yupexiaeHuit / A. T.
Mep3nsk, B. b. Ilononckuit, M. C. Sxup. — M.: Benrana-I'pag.

2. Anrebpa: 7 Kjmacc:  JWJAKTHYECKHE  MaTepHallbl:  [MOCOOME  JUIA  yJal[uxcs
obmeoOpazoBaTenbHBIX yupexaeHuit /A. I'. Mepansk, B. b. [Tononckuii, E. M. PabunoBuu,
M. C. dxup. — M.: Benrana-I'pad.

3. Anrebpa: 7 xmacce: metonudeckoe nocooue/E. B. Bymko, A. I'. Mep3nsk, B. B. ITonouckui,
M. C. dxup. — M.: Benrana-I'pad.

CornacHo yuyeOHOMY TUTaHy Ha M3ydeHHE B /-X Kiaccax otBoautcs 105 gacoB B ron, 3
qaca B HEJIEIIO.

[Inanupyemble pe3ybTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

Jluunocmmuuwie:

1) BocmuTaHUE POCCHIICKOM TPaKTAHCKON WACHTUYHOCTU: TMAaTPHUOTU3MA, YBAXKEHUS K
OteuecTBy, OCO3HAHHE BKJIa/la OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO0, TOTOBHOCTb U CIIOCOOHOCTh OOydaromuxcs K
CaMOPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIUU K 0OYUEHUIO U MO3HAHUIO;

3) oco3HaHHBIN BBIOOP U MOCTPOEHUE AAJIbHEHINICH WHIUBUYAJILHOW TPACKTOPUH 00pa3oBaHUs
Ha 0aze OpHEHTHUPOBKM Mupe mnpodeccuit M mpodeccuoHaNbHBIX MNPEANOYTEHUH € Y4ETOM
YCTOMYMBBIX MO3HABATENbHBIX UHTEPECOB, a TaK >K€HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHUE OIBITA YYACTHs B COLIMATIHLHO 3HAUUMOM TPYIIE;

4) yMeHHe KOHTPOJIUPOBATH MPOIIECC U Pe3yNIbTaT yueOHOI MaTeMaTH4ecKoi NesITeNbHOCTH;

5) KpUTUYHOCTH MBIIUICHUS, WHUIUATHBA, HAXOJAUYHWBOCTh, AKTUBHOCTh TMPHU pPEIICHUU
MaTeMaTHYeCKUX 3a/1a4.

Memanpeomemuuvie:
pecyAmuUsHble YHUBEPCANbHbLE YiebHble 0eticEUs.:

®* yMEHHE COOTHOCUTH CBOM JECUCTBHUS C IUIAHUPYEMBIMHU pE3yJbTaTaMHU, OCYLIECTBIISTH
KOHTPOJIb CBOEH NEATENILHOCTH B MPOIECCE TOCTIKEHUS pe3yiabTara, OMpPeeNsaTh CIIOCOOBI
JNEUCTBUI B paMKax MPEUIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JIEMCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS CUTYyallUEH;

* BBIABUTATh BEPCHH pELIECHHUS MpoOieMbl, (HOPMYIUPOBATh THIOTE3bI, MPEIBOCXUIIATH
KOHEYHBIN pPe3yJIbTaT;

* CTaBUTh II€NIb JICATENHHOCTH Ha OCHOBE ONPEACNECHHOW MTPOOIEeMbl U CYIIECTBYIOIINX
BO3MOKHOCTEH;

NO3HA8aAMeNbHble VHUBEPCAIbHbIE V4eOHble OetUCmBUsL:




YMEHUE  OMNpEAeNiATh  IOHSTHA, CO3/aBaTh  OOOOIIEHHUS, YCTaHABIMBATH  AHAJIOTHH,
KIaccu(UIUpoBaTh, CaMOCTOATENBHO  BBHIOMpPATh  OCHOBaHMA W KPUTEpPHU IS
KJIaccu(uKaIumg;

YCTaHABJIMBATh IIPUYUHHO-CICACTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PpaCCYKICHHUE,
YMO3aK/IIoueHNe (MHAYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U JIeJIaTh BBIBO/IBI;
NIEpBOHAYAJIbHbIE TPEACTaBIEHUs 00 uAesIX M O MeToJaXx MaTeMaTHKu Kak 00
YHUBEPCAIBHOM S3bIKE HAYKH M TEXHUKE, O CPEACTBE MOJEIMPOBAHUS SBICHUNW U
IIPOLIECCOB;

yYMEHHUE BHJECTh MAaTEMaTHYECKYIO 3a/lady B KOHTEKCTE IPOOJIEMHON CHTyallud B IPYTHUX
JUCLUILIIMHAX, B OKPYKAOUIEH KU3HH;

YMEHHE HaXOJUTh B PA3IMYHBIX MCTOYHHUKAX HUHGPOPMAIUIO, HEOOXOUMYIO  JUIsS
pelIeHnss MaTeMaTHYeCKUX MpoOieM, U MPeACTaBiIsTh €€ B MOHATHON (opMme, MpUHUMATh
pelieHue B YCJIOBHUSX HEMOJHOM WM M30BITOYHOM, TOYHOW WJIM BEPOSTHOCTHOU
nHpopmanuy;

yMEHHE IMOHUMaThb W MCIOJIb30BaTh MaTeMaTHMUECKHWE CpPEJCTBA HAIJISIIHOCTH (Tpaduky,
TaOJIUIBI, CXEMBI U JIp.) Ui WUTIOCTPALMK, HHTEPIPETALUN, apTyMEHTAIIH.

YMEHHE BBIJIBUTATh THUMOTE3bl TMPU PEIICHHH 337a4d TMOHUMATh HEOOXOIUMOCTh UX
MPOBEPKHU;

IIOHUMAHHE CYHNIHOCTH AJITOPUTMUYECKUX MPEANHCAaHUNA M YMEHHE JEWCTBOBAaTH B
COOTBETCTBUU C NPEITIOKEHHBIM aJITOPUTMOM.

JIeNaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHAIM3a PAa3HbIX TOYEK 3PEHHUs, MOATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluen Wik caMOCTOSITEIbHO TIOJyYeHHBIMU JAHHBIMHU.

0003HaYaTh CHMBOJIOM U 3HAKOM TIPEAMET W/HITH SBIICHHE;

CTPOHTH MOJIEIIH/CXEMY Ha OCHOBE YCIIOBUH 3aJIa4Ml M/WJIH CTIOC00a €€ peIeHus;
peoOpa3oBhIBATH MO/IEIH;

MEPEBOIUTH CIIOKHYIO 10 COCTaBY (MHOTOACHEKTHYIO) HH(MOPMAIHIO U3 TpadhuuecKoro Uiu
(hopmMann30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA000POT;

HaXOJUTh B TeKcTe TpeOyeMyr HHPOpManuio (B COOTBETCTBHHM C IIENISIMH CBOCH
JESITETLHOCTH);

KOMMYHUKAMUBHblE YHUBEPCAIbHbLE V'-l€6Hbl€ oelicmeus:

[IeJICHANIPABJICHHO MCKAaTh M MCIOJIb30BaTh WH()OPMAIMOHHBIC PEeCypChl, HEOOXOAUMBIC IS
pernieHus yueOHbIX 3a/1a4 ¢ momoiibio cpencts UKT;

BBIOMPATh, CTPOUTH M HCIIOJIb30BATh a/ICKBAaTHYI0 MH(GOPMAIIMOHHYIO MOJIENb I Tepeaaun
CBOUX MBICIICH CpPEJICTBAMHM €CTECTBEHHBIX M (OPMAJBHBIX S3BIKOB B COOTBETCTBHUHU C
YCIOBUSMU KOMMYHUKALIUU;

Ilpeomemnuole
Boinycknuk nayuumces:
YHucna

OmnepupoBaTb Ha 0a30BOM YpPOBHE IOHATUSAMH: HATypaJbHOE YHCIO, I€JI0€ YHCIIO,
OOBIKHOBEHHAas JIpoOb, JAecATHYHAs ApoOb, CMeIIaHHass JApoOb, palMOHAIBHOE YHCIIO,
apu(pMeTHUECKUI KBapaTHBIH KOPEHb;

HCII0Jb30BaTh CBOMCTBA YMCENl U IpaBujia JIeiCcTBUI IIpH BBIIIOJIHCHHUH BBIQHCHCHHﬁ;

WCIIOJb30BAaTh MPU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUM BBIYMCICHUN M
pelLIEeHUN HECIOKHBIX 3a1a4;

BBIIIOJIHATH OKPYTJICHHUEC PAllUOHAJIBHBIX YUCCII B COOTBCTCTBUU C IIPABUIAMH,
PaCio3HaBaTh paAllMOHAJIBHBIC U HPPATHOHAJIBHBIC YUCJIA;
CpaBHHUBATL YUCJIA.



B nosceonesnou sorcuznu u npu uzyueHuu Opyeux npeomemos:

*  OLEHUBATh PE3YJIbTAThl BBIYMCICHUN IPU PEILICHUHU IIPAKTUYECKUX 3a/1a4;

*  BBINOJIHATH CPABHEHUE YHMCEJl B PEATBHBIX CUTYALMSIX;

®  COCTaBJISITh YMCJIOBBIE BBHIPAKEHUS NPHU PELIEHUU MPAKTUUYECKUX 3aJad U 3a/1ad U3 JAPYyrux
y4eOHBIX MPEIMETOB.

Toorcoecmsennbvle npeobpazosanus

* BbinmonHATH HeECHOXKHBIE MpeoOpa3oBaHMs IS BBIYUCICHUS 3HAUEHUM  YHMCIOBBIX
BBIPOKEHUH, COJAEPXKALMX CTEHNEHU C HaTypalbHbIM IIOKA3aTeJleM, CTEINEHH C LEJIbIM
OTpULATENIbHBIM IT0Ka3aTeeM;

* BBINOJIHATH HECJOXKHBIE TNPeoOpa30BaHUs LEJIbIX BBIPAXKEHUI: pacKpbhIBaTh CKOOKW,
MIPUBOJIUTH TIOJJOOHBIE CaraeMele;

*  HCIOoJb30BaTh (POPMyYJIbI COKPAIIEHHOTO YMHOKEHHUsS (KBaJpaT CyMMBbI, KBaJIpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIPOILIEHUS BEIUUCIECHUN 3HAUCHUM BBIPAKCHUI.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

* [IOHUMAaTh CMBICII 3alIMCH YHCIIA B CTAHJIAPTHOM BHJIE;

* omepupoBaTh Ha OA30BOM YPOBHE MOHATHEM «CTAHAAPTHAS 3AMUCH YHCIIay.
Vpasnenus u nepasencmsa

* OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHHE,
KOpPEHb YPaBHEHUS, PEILICHUE YPABHEHUS, YU CIIOBOE HEPABEHCTBO;

*  MPOBEPATH CIIPABEUTHBOCTH YUCIIOBBIX PABEHCTB U HEPABEHCTB;

*  pemrath CUCTEMBI HECJIOKHBIX TUHCHHBIX YPaBHECHUI;

*  TIPOBEPATH, SBJISICTCS JIM JAHHOE YKHCIIO PEIICHUEM YpaBHEHHUS.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

®  COCTaBJIATH W pelIaTh JIMHEHHBIC YPaBHEHUS MPH PEIICHUU 33a/1a4, BO3HUKAIOMINX B JIPYTUX
y4eOHBIX MpeMeTaxX.

DyHxyuu

* Haxomuth 3HaueHue QyHKINU IO 3aJJAHHOMY 3HAYCHHIO apTyMEHTa;

* HaXOJUTh 3HAYCHHE AapryMeHTa IO 3aJaHHOMY 3HAYCHHIO (YHKIMH B HECIOXKHBIX
CUTYallUsX;

*  ONpeAeNsITh MOJOXKEHUE TOYKH M0 € KOOpMHATAM, KOOPAWHATHI TOYKH M0 €€ MOJIOKESHHIO
Ha KOOPJIUHATHOM TUIOCKOCTH;

* 1o rpaduKy HaxXOOUTh OOJACTh ONpEACICHUS, MHOXECTBO 3HAUYCHHWH, HYIH (QYHKIUH,
MPOMEXYTKA 3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHS W YObIBaHHS, HAWOOJbIICE U
HaMMCHBIIICE 3HAYCHUS (PYHKITUH,

* cTpouth rpaduK TUHEHHON QYHKINU;

*  MPOBEPATH, IBISCTCS JIH JaHHBIN rpaduk rpaduKoM 3a1aHHON QYHKIMHA (IMHEHHOH);

* omnpeaesaTh NPUOIMKEHHBIC 3HAYCHUSI KOOPIMHAT TOYKH IepecedeHus rpadukoB QyHKIUI.

B nosceonesnoti srcusnu u npu uzyueruu Opyeux npeomemos:

*  HCIOJB30BaTh rPadUKH pearabHBIX MPOLIECCOB U 3aBUCUMOCTEH /7Sl OTIPEeTICHHS NX CBOMCTB
(HanOonplliie ¥ HAMMEHbIIME 3HAYEHUs, MPOMEXYTKA BO3pACTaHUS U YObIBAHUS, 00JIacTH
MOJIOKUTETBHBIX U OTPUIIATENbHBIX 3HAUYEHUH U T.I1.);

* HCIOJB30BaTh CBOWMCTBA JMHEHHOW (PYHKUIMU M €€ TpaduK MpU PEIICHUH 3a1ad U3 JAPYTHX
y4eOHBIX MPEAMETOB.

Cmamucmuxa u meopusi 6eposimuocmei

* Umerhb mpencTaBlieHWE O CTATHCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4alHOTO
COOBITHSI, KOMOMHATOPHBIX 3a]la4aXx;

* pemarh OpOCTeiIIne KOMOWHATOPHBIE 3a7a4d METOJIOM MPSMOTO W OPraHW30BAaHHOTO
nepebopa;

* MpeACTaBIAThH AAHHBIE B BUIE TAaOIUIL, TUarpamm, rpaguKkoB;

3



YUTaTh UHPOPMALUIO, TPEICTABICHHYIO B BU/IE TaOJIUIIbI, AUArPaMMBI, rpaduka;
OILICHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIIydasx;
UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCENI B MACCOBBIX SBJICHHSIX.

B nosceonesnou sorcuznu u npu uzyueHuu Opyeux npeomemos:

OIIEHMBATh KOJMYECTBO BO3MOXHBIX BApPUAHTOB METO0M Iiepedopa;
HMMETh IPEJCTABIEHNE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUM;
OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBJICHUHN B HECIOKHBIX CUTYalIUsIX.

Texcmosuvie 3a0auu

PemaTe HEeCIOXKHBIC CIOKETHEIC 3ala4yi pa3HbIX TUIIOB Ha BCC apI/I(l)MeTI/I‘IGCKI/IC I[ef/'ICTBI/Iﬂ;

CTPOUTH MOJIENIb YCIOBUS 3ajaud (B BUJIE TaOJIMLIbI, CXEMbl, PUCYHKA WJIH YpaBHEHU:), B
KOTOpPO# JlaHbl 3HAYEHMs JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIWYMH, C LEJIbI IOUCKA
pelIeHus 3a/1a4H;

OCYIIECTBIIATh CIIOCOO IMOMCKA PEIIEHHs 3aJadd, B KOTOPOM DPACCYKIECHHUE CTPOMUTCS OT
yCIIOBHUS K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

COCTaBJIATH IJIaH PCIICHUA 3aJa4u,
BBICJIATE OTallbl PCIICHUA 3a1a4u,

MHTEPIPETUPOBATh BBIUMCIUTENbHBIE PE3YNbTAaThl B 3aJaye, MCCIEN0BaTh IMOJYyYEHHOE
pelIeHre 3a/1auu;

3HATh pa3Myuue CKOpOCTe 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;
pelaTh 3a/1a4i Ha HaX0K/IEHNE YacTH YKcia U Yicia 10 €ro 4acTu;

pelaTh 3a/1au pa3HbIX TUMOB (Ha paboTy, Ha MOKYNKH, HA JBUKEHHE), CBA3BIBAIOLIUX TPU
BEJIMYUHBI, BBIIEIATH 9TU BEIUYMHBI U OTHOLIEHUS MEXIY HUMU;

HaXOJUTh IMPOLCHT OT YKUCJIa, YUCJIO IO MPOUCHTY OT HETO, HAXOAUTH ITPOLUCHTHOC CHUXKCHHUC
HJIN IPOLUCHTHOC MOBBIMICHUC BECIIMYNHBI;

peiaTh HECIOXKHBIC JIOTUYCCKUC 3ala4Yi METOI0OM paCCYX(HeHHﬁ.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

BBIIBUTATh THIIOTE3bl O BO3MOJKHBIX IPEACThHBIX 3HAUYCHUSIX MCKOMBIX B 33/1a4€ BEIUYHH
(menaTh MPUKUIIKY).

Hcmopu}z mamemamurku

OnuceiBaTh OTIENBbHBIE BBLAAIOIIMECS pE3YNbTAaThl, IOJYyYEHHbIE B XOJE Pa3BUTHSA
MAaTE€MAaTHKU KaK HAyKH;

3HaTh NPUMEPHl MAaTEMAaTUYECKUX OTKPBITUM U MX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW M
BCEMUPHOW UCTOPHUEN;

IIOHMMATh POJIb MATEMATHKU B pa3BuTuu Poccuu.

Memoowvr mamemamuku

BoiOupate nmoaxoAdmuii  M3YY4EHHBIM METON JUIS  PEUICHHMH U3YYEHHBIX THUIIOB
MaTeMaTHYECKHUX 3a/1ad;

[TpuBoIUTH MIPUMEPHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B OKpYy’Karolen
JEHUCTBUTENBHOCTH M TIPOU3BECHUSX UCKYCCTBA.

Buvinycknuk nonyuum 603mM0MuCHOCMb HAYUUMBCA:
Yucna

Onepupoeamb NOHAMUAMU. MHONHCECMBO HAMYPATbHbIX UYUCEl, MHOMCECMB0 UEIblX YUcel,
MHOJICECMB0  pAyUOHANIbHbIX  Yucesl, UuppayuoralbHoe 4Yucio, K6a()pal’l’ZHbllZ KOpEHb,
MHOMCECMBO  OCUCMEUMENbHbLX uucei, ceomempudecKkas uHmepnpemayusl Ham)ypajlbHblX,
yeiblx, payuOHAlbHBLX, oeticmeumenbHbIX uucei,

NOHUMAMb U OOBACHAMb CMbICL I’lOSI/lI/ﬁ/lOHHOIZ 3anucu HamypajlbHOc0 wucia,



BbINOIHAMY  BbIYUCTEHUA, 6 MOM YUCIe C UCHONb308AHUEM NPUEMO8 DAYUOHANLHBIX
8LIYUCTEHULL,

8bINOIHAMY OKPY2IEeHUe PAYUOHATBHBIX YUCE] C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHYLE U UPPAYUOHATbHBIE YUCTA,

npeocmasiams payuoHaiIbHOe YUCIO 8 8Ude 0eCAMUYHOU Opoou;

VROPAOOUUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U OeCSMUYHOU Opoou;

naxooums HO u HOK uucen u ucnonv3o8ams ux npu peueHuu 3a0ad.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos.

NpUMeHAMb NPAGULd NPUOIUIHCEHHBIX BbIYUCIEHUL NPU PeueHUU NPAKmui4eckux 3a0ay u
peuteHuu 3a0a4 Opy2ux y4eOHvLX npeomemos,

8bINOIHAMY CPABHEHUE Pe3YIbMamos 6bIYUCTIeHUL NPU peuleHuu NpaKmuieckux 3aoad, 6
MOM HUC/Ie NPUOTUNCEHHBIX GbIUUCTEHU,

COCMasisaims U OYEHUBAMb HUCILOBblE BbIPANCEHUS NPU PeeHUU NPAKMUYeCcKUx 3a0ay u
3a0ay uz opyaux yueOHvIX npeomemos,

3anucbleams U OKpYeisimb YUCLO8ble 3HAYEHUS PeabHbIX eIUYUH C UCNOIb308AHUEM PAZHBIX
cucmem usmepeHusl.

Toorcoecmsenuvie npeodbpazoeanus

Onepuposams NOHAMUAMU CTMENeHU ¢ HAMYPATbHbIM NOKA3Amenem,

8bINOIHAMb NPEOOPA308AHUSL YETbIX BbIPANCEHULL: OeUCmBUs ¢ OOHOYIeHAMU (CllodiceHuUe,
gbluUmMAanue, YMHOJCEHUe), OeliCmeus ¢ MHO2OYLEHAMU  (CNOJCEeHUe,  blYUMAanue,
VMHOCEHUE),

BbINOIHAMb PA3NIONACEHUE MHO2OYLEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. blHeceHUe 3d
CKOOKY, epYyNnuposKa, UCnoib308aHue hopmys COKPAUWEHHO20 YMHONCEHUS,

8b10€IAMb K8AOPAM CYMMbL U PAZHOCIU OOHOUIEHOB,

8bINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYITb.

B noeceonesnotl srcuznu u npu usyuenuu opyaux npeomemos:

BblNOJIHANMb npeo6pa306aﬂu}z u oeticmeus ¢ qyuciaamu, 3anuCaHHbimMu 6 cmam)apmuom 61/!06,'

8bINOIHAMbL NPEoOPA308aHUL ANCeOPAUYECKUX BbIPAICEHUL NPU peuleHuu 3a0ay Opyeux
VUEOHBIX NPeOMEMO8.

VYpasnenus u nepasencmesa

Onepuposams noHAMUAMU. YPAGHEHUE, KOPEHb YPABHEHUs, PABHOCUNbHbLE YPAGHEHUSL;
peuwlams UHeEliHble YPABHeHUs U YPAGHEHUs, C800uUMble K JUHEUHbIM C HOMOWbIO
ModHCOeCmEeHHbIX NPeodPaA308aHUlL,

pewamy ypasnenus euda X" =a;

peulams ypasHeHuss ChOCOOOM PA3N0NCEHUSA HA MHONMCUMENU,

peuiamsv TUHelHble YPABHEHUS C NAPAMEMPAMU,

peuiams HeCl0HCHbLE CUCTEMbl TUHEUHBIX YPAGHEHUN ¢ NapamMempamu,

peuiams HeCl0HCHbIE YPABHEHUS] 8 YeblX YUCLIAX.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

coCmasisims U peuams JUHEUHbleYPAGHEHUS, U YPAGHEHUs K HUM CE00SUecs, CUCTEeMbl
JIUHETIHBIX YPABHEHUl, NPU PeuleHul 3a0ay Opyeux yueOHbIX npeomMemos,

BbINOIHAMb OYEHKY NPABOON000dUst pe3yibmamos, NOAVYAeMbIX NPU PeuleHuy TUHEUHbIX
VPABHeHUll U cucmem JUHEUHbIX YPAGHEHUUl NpU PeueHuu 3a0ay Opyeux yuyeOHvlx
npeomemos;

gvlOUpams  coomeemcmeyiowjue VYpPaeHeHus UMY UX ~ cucmemvl Ol COCMAGIEeHUs
Mamemamuyeckol Mooenu 3a0aHHOL PealbHO CUMYayuu Uiy NPUKIAOHOU 3a0adu,

yMemyb UHMePNPemupo8ams NOLYYEeHHbIU NPU PeuleHUY YPAGHEeHUS WU CUCTEeMbL Pe3ybmam
8 KoHmeKcme 3A0AHHOU PeaibHOU CUMyayuy Uil NPUKIaoHoU 3a0adu.
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QyHxyuu

Onepuposamv noHsmusmu: QYHKYUOHATbHAS 3A8UCUMOCTb, QVHKYUS, 2paguKk QyHKyuu,
Ccnocobvl 3a0anusi (pyHKyuU, apeymenm u 3HaveHue @YHKyuu, 001acmv OnpeoeieHus u
MHOJNCECMB0 3HAYEeHUU QYHKYUY, HYIU @YHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCIb (PYHKYUU, YEMHOCMb/HEYEMHOCMb (DYHKYUU,

N k
cmpoums epaguku AuHeuHol QyHKyuy euoa: Y =a+ b ;
X+

cOCmMasaAms YPAGHeHUsl NPAMOU NO 3A0AHHBIM YCI0BUAM. NPOX0OAwel uepe3 08e moyKu ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAUell yepe3 OaHHYI0 MOYKY U NApallelbHOU OAHHOU
NpAMOU

uccneo0o8ams QYHKYUIo no e€ epapuxy.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

uitrocmpupoeams C HNOMOWbHO zpagbuka PEANbHYIO 3a6UCUMOCMb UIU npoyecc no ux
xapakmepucmukam.

Texcmosuvie 3a0auu

Pewamv npocmule u cnoscHvle 3a0ayu pasuvlx mMunos, a maxodce 3a0adi NOGbIULEHHOU
mMpyoHOCmu,

ucnojivzoeams pAa3Hble KpamkKue 3anucu Kak MOOeNU MeKCMo8 CAONCHbIX 3a0ay OJis
nocmpoerus NOUCKOBOU cXembl U PeULeHUA 361@611!,'

paziudams Mooeb MeKCma U MoOoelb peuleHus 3a0ayu, KOHCmMpyuposams K 0OHOU MOOelu
PeueHUs: HeCTIONHCHOU 3a0ayu pazuvle MoOeau meKCma 3a0ayu,

3HAMb U NPUMEHAMb 00a CNOCcoba NOUCKa peutenuss 3a0ay (om mpedosaHust K YCio8uro u om
VCI08UsL K Mpebo8anuo),

MOOENUPOBaAmMb paccyHcOeHUsi NPU NOUCKe Peuletlst 3a0ay ¢ NOMOUWbIO 2pagh-cxembl,
8b10€/1AMb IMANbL PEULEeHUsL 3A0aAYU U COOEPHCAHUE KAHCO020 dIMAand;

yMems 8blOUPAMb ONMUMAILHBIU MEMOO peuleHus 3a0adu U 0CO3HABAMb 8blOOP Memood,
paccmampusams paziuyHvle Memoobl, HAX0OUNb PA3Hble PeuleHUs 3a0ayU, eCiid 603MONCHO,
AHATU3UPOBAMb 3aMPYOHEHUSI NPU PEUEHUU 3A0aY,

8bINOIHAMb PA3TUYHbIE NPeoOPA308aHUSL NPEONIONCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBble
3a0a4u U3 OAHHOU, 8 MOM YUcCie 0OpamHvle;

UHMEPNPEMUPOBAMb GbIYUCTUMENbHBIE PE3VIbMamsl 8 3a0aye, UCCLe008amb NONLYYEHHOe
peweHue 3a0adu;

AHATU3UPOBAMb BCEBOZMOICHBIE CUMYAYUU B3AUMHO20 PACHOJIONCEHUS 08YX 00BLEKMO8 U
UBMEHEHUe UX XaApakmepucmuk npu COBMECHHOM  OBUJNCEHUU (CKOPOCMb,  8pems,
paccmosHue) npu peuieHuu 3a0ay Ha O08UdiCeHue 08yxX 00BeKmo8 KAk 6 OOHOM, MaK U 8
NPOMUBONONONCHBIX HANPABIICHUSX,

UCCe0068aMb  BCEBO3MOICHbIE CUMYAYUU NPU PeuleHul 3a0ay Ha O08UdICeHUue Nno pexe,
PaAccmMampusams pazuvle CUCHEeMbl OMCYéma,

peutams pazHooobpasHvle 3a0a4u «Ha 4acmuy,

pewams u 060CHOBbIBAMb CB0e peuleHUe 3a0ad (8bl0eNamb MAMeMamuieckylo 0CHO8Y) Ha
HAXOMHCOEHUe Hacmu YUCId U YUCIA NO €20 YACTU HA OCHO8E KOHKPEMHO20 CMbICIA OpOOuU;
0CO3HABAMb U O0OBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUN0S, CEA3bIGANOWUX MPU
seuyUnbl (Ha pabomy, Ha NOKYIKU, HA OBUJICEHUE). BblOENSMb MU GETUUUHBL U OMHOUEHUS.
MeNHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ai, KOHCMpyuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNO8;

871a0emb OCHOBHbIMU MEMOOAMU peuletUs 3a0ay Ha CMeCU, CNiaebl, KOHYEHMPayuu,
pewams 3a0ayu HA NPOYEeHmbl, 6 MOM HUCTe, CIONCHble NPOYEeHmbvl ¢ 0DOCHOBAHUEM,
UCNONBL3Ys pA3HbLE CNOCOObI,



pewams jo2uyeckue 3a0ayil pasHulMu CnOCoOOAMU, 8 MOM Yucie, ¢ 08YMs OIOKAMU U C
mpems OI0KaMu OAHHBIX C NOMOWbIO MAOIUY;

pewams 3a0ayu N0 KOMOUHAMOpUKe U meopuu 6eposIMHOCMeEl HA OCHO8e UCHONb308AHUSL
UZVYEHHBIX MEeMO008 U 000CHOBBIBAMb PeUleHUe;

pewams HeCl0HCHbIE 3A0ayU N0 MAMEeMAamuyeckol Cmamucmuxe;

061a0emb OCHOBHbIMU MemoOaMU pDeuleHUus CIOXCEemHbIX 3a0ay: apugmemuyeckui,
aneebpauveckuil, nepedop BaAPUAHMOS, 2eOMempPUYecKUll, epapuyueckull, NPUMeHsImb Ux 8
HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos.

8bl0eNAMb NPU peuleHuu 3a0ay XapaKmepucmukyu paccmampueaemol 6 3aoaie cumyayuu,
OMIUUHbIe OM pPeanbHblX (me, 0m KOMOPbIX abCmpazuposanucs), KOHCMpYyupoeams Hogble
cumyayuu ¢ y4émom Odmux Xapakmepucmukx, 6 UACMHOCMU, NpU peuweHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umvléams niomHOCMb 8eujecmasd,

pewiams U KOHCMPYUPOBAMb 3a0auu HA OCHOBE PACCMOMPEHUs. PealbHblX CUmMyayut, 6
KOMOpbIX He mpebyemcs MOouHbIl GbIYUCTUMENbHBLU Pe3yIbmam,

peutamo 3a0a4u Ha O8UMCEeHUE NO peKe, pacemampueas pasHnvle cucnemsvl omciemad.

Cmamucmuka u meopu:t 6€pOEH1HOCm€IZ

Onepuposams noHAmMuUAMU. CcMoOLOYamvle U Kpy2ogble Ouazpammbvl, Mabauybl OAHHLIX,
cpeonee apugmemuueckoe;

useneKamov UHQGoOpMayuro, NPeoCmasieHHy0 8 mabauyax, Ha OUAePaAmMmax, epagurax;,
cocmasnsims mabauysl, CMpouUms OUAZPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

NPUMEHAMb NPABUTIO NPOU3EEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0at,

onepuposamv — NOHAMUSIMU: — CIVHAUHLIL — ONbIM,  CAVHAUHBLIL — 6bIO0p,  UCHbIMaHue,
aNeMeHmapHoe Cayyainoe codvimue (UCX00), Klaccuueckoe onpeoenenue GeposimHOCmu
CYHAUHO20 COOBIMUSL, ONepayul HAo CIYYAUHBIMU COOLIMUSIMU,

npeocmasisimes UHGOPMAYUIO ¢ NOMOWbIO Kpy208 diiepa,

peuwiams 3a0ayu HA GbIYUCIEHUE BePOSIMHOCIU C NOOCYEMOM KOJIUYeCmed 6apUanmos8 ¢
NOMOUBIO KOMOUHAMOPUKUL.

B nosceonesroii soicuznu u npu uzyuenuu opyeux npeomemos:

u3sneKamov, UHMEPNPemuposams U npeoopas’osvléams UHGOPMAYUIo, NPeOCmMABeHHYIo 8
mabauyax, Ha Oouazpammax, 2pagurax, Ompaxcarouwiyro CeoUcmea U XapaxKmepucmuxu
PeanbHbIX NPOYEeccos U AGNeHUlL;

onpedensimb CMamMucmuyecKue Xapakmepucmuku 6bl00poK nO MabIuyam, Ouazpammadam,
epaghuxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCHIU O Yelu peuleHUs: 3a0ayll;

OYEHUBANTb BEPOAMHOCNb PEAIbHbBIX cobbImuil U A61eHUI.

HCI’I’lOpM}Z mamemamurku

Xapakmepuzosams 6K1A0 8bIOAIOWUXCSA MAMEMAMUKO8 8 PA38UmMue MAmemMamurky U UHbIX
HayuHwlx obracmet;

NOHUMAMb POJlb MamemamuKku 6 paseumuu Poccuu.

Memoowr mamemamuku

HCI’ZOJZbS’y}l U3y4€eHHblE Men’ZOabl, npoeodumb OOKasamerbcmeo, BblNOJIHAMb ONPOBeEPIHCEHUE,
6bl6upal’l’Zb U3y4eHHblE Memoobl U Ux KOM6HHGL!MM ons peuteHus mamemamuiecKux 3adalt;
UCNONIBL3068AMb MAMeMamuyeckue 3Hanus 0I5 ONUCAHUS SCZKOHOMepHOCWlel:Z 6 Oprofca;oweﬁ
oelicmeumenbHOCmu U npouseedeﬁuﬂx ucKkycemea,

NPUMEHAMb npocmeﬁwue npoecpammHsle cpedcmea U IN1eKmMmpOHHO-KOMMYHUKAYUOHHblE
cucmembsl npu peuleHuu mamemamudecKux 3a0au.



lConep:xanue yuednoro npeamera

Auredpanyeckne BbIpasKeHHS.

BelpakxeHue C mNepeMEHHbIMH. 3HAuU€HUE BBIPAKEHUS C IMEpeMEHHBbIMU. TO0XaecTBO.
ToxnecTBenHble MpeoOpa3oBaHus areOpandeckux BeIpaXKeHU. Jl0Ka3aTebCTBO TOKIECTB.
CreneHb ¢ HaTypaJlbHbIM IOKa3areneM M €€ cBoicTBa. OnHouneHbl. OJHOWIEH CTaHIapTHOrO
Bujga. CreneHp oJHOWIeHAa. MHorowieHbl. MHorowieH craHgaptHoro Buja. CreneHb
MHorowIeHa. CiokeHue, BBIUUTAHHUE M YMHO)XEHHE MHOrO4YlIeHOB. POpMyJbl COKPALEHHOIO
YMHOXEHUS: KBAaJIpaT CyMMbl U KBaJpaT PA3HOCTH ABYX BBIPAXKCHUH, IPOU3BEACHUE PA3HOCTU U
CyMMBbI JBYX BbIpakeHUH. Pazno’keHue MHOrowieHa Ha MHOXXMUTENU. BpiHeceHue ooOuiero
MHOKMTENS 3a CKOOKU. MeTon rpynnupoBku. PasHocTh KBagpaToB AByX BblpaxeHuil. Cymma u
Pa3HOCTh KyOOB /IBYX BBIPa)KEHUH.

YpaBHeHus.

VYpaBueHnue ¢ oaHoil nmepemenHor. Kopenb ypaBHenwus. PaBHocuibHBIE ypaBHeHUs. (CBolicTBa
YpaBHEHUM C OJHOW MEPEMEHHOW. YPAaBHEHHE KaK MaTremMaThyecKas MOJENb pealbHOMN
CUTYyAaLVH.

JIuneiiHoe ypaBHeHue. PanmoHanpHbple ypaBHEHUs. PemeHne palMOHANBHBIX YpPaBHEHHH,
CBOJILIMXCSA K JTUHEHHBIM. Perenre TeKCTOBBIX 3a7a4 ¢ MOMOIIBI0 PAallMOHAIBHBIX YPAaBHEHHM.
VYpaBHeHue c AByMs nepeMeHHbIMU. ['paduk ypaBHeHMs] ¢ OByMs NepeMeHHbIMH. JIuHeitHoe
ypaBHEHHUE C ABYMs IEPEMEHHBIMU U €ro rpaduk.

Cucrembl ypaBHEHMIl ¢ JByMsl mepeMeHHbIMU. ['paduyeckuii MeTon peleHHus CHCTEMBbI
YpPaBHEHUN C ABYMsI NEpPEMEHHBbIMH. PelmeHne cucTteM ypaBHEHHM METOJIOM IMOACTAHOBKH M
cioxenus. CucreMa JByX YPaBHEHHH C IByMs IIEPEMEHHBIMU KaK MOJIENb PEAIbHOM CUTYallHH.

@Oyukuun. YucsioBbie PyHKIMHA.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeEXIy BenuuuHamu. [loHstHe ¢yHkunu. DyHKIUS Kak
MaTeMaTH4ecKas MOJeNb peajabHoro npouecca. O0nacTh onpeneneHus u o01acTb 3HaUCHUS
¢dbyakun. CrnocoOsl 3aaanus GyHkiuu. ['padux hyHKIIAN.

Jluneitnas QyHkus, oOpaTHas MPOMOPLUOHATEHOCTD, UX CBOWCTBA UTPAdUKH.

3anIaHMpoOBaHO NMPOBe/IEHNE MPOEKTOB:

JI.®. Marnunkuit u ero «ApudmMernra (OKTSIOpb).
ANMKBOTHBIE IpOOH (HOSIOPB).

Cucremsl cuncieHus (ekadps).

CpaBHeHUS IO MO0 (SIHBAPH).

[Ipusnaku nenmumoctu (heBpais).

Urpsl u ctpateruu (MapT).

Maremarnueckue copu3Mbl (anpens).
Matematuueckue GHoKychl (Maif).

NG~ WNE

! TIpu opranu3amnuy AUCTAHIIMOHHOTO OOYYEHHS UCIIONB3YIOTCS pecypehl miatdopmbl « IKmace», obnaunbie
TEXHOJIOTHH, YUH.py, MECCEHIKEpHI, 00pa3oBaTeIbHas maTdgopma Zoom.
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Ka.]IeH)IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUE

Homep Koa-Bo
Tema pazaena, ypoka Cpoxn
ypoka 4acoB

1-2 [ToBTOpEeHue 6 Ki1acca. 2

3 BxonHas KoHTposIbHas padboTa. 1
JIuHeiiHoe ypaBHeHMe C 0IHOM NepeMeHHOii. 15 yacoB
4-6 Beenenue B anreopy. 3
7-11 JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHOM. 3)
12-16 | Pemenwe 3a1a4 ¢ MOMOIIBIO YPaBHEHUH. 5
17 [ToBTOpEeHME U cucTemMaTH3alus y9eOHOTO MaTepuaa. 1
18 KonTponsHast padota Ne 1. 1
Iesble BoIpaxkenus. 52 yaca
19-20 | ToxzaecTBEHHO paBHBIEC BhIpakeHus. ToxaecTBa. 2
21-23 | CreneHbp ¢ HATYpaIbHBIM ITOKA3aTeNIEM. 3
24-26 | CBolicTBa CTENICHH C HATYPAJIHHBIM MOKA3aTEIIEM. 3
27-28 OHOYJIEHEL 2
29 MHOTOYJIEHBI. 1
30-32 | CioskeHHE U BRIYUTAHHE MHOTOWICHOB. 3
33 KonTposasHas padorta No 2. 1
34-37 | YMHOXKEHHE 0JTHOWICHA Ha MHOTOWIEH. 4
38-41 | YMHOXXEHHE MHOTOYJICHA HA MHOTOYJICH. 4
PaznoxxeHre MHOTOWICHOB HAa MHOYKHUTEIH.

42-44 3
Brigecenune o01mero MHOXUTENA 32 CKOOKH.

45-47 Pa3nosxeHne MHOTO4YJICHOB Ha MHOKUTENN. Meton 3
TPYINITUPOBKH.

48 KontponbHas padora Ne 3. 1
49-51 | [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPAKEHUH. 3
52-53 | Pa3HOCTH KBaJIpaTOB IBYX BBIPAYKCHUM. 2
54.57 Kganpar CYMMBI M KBaJIpaT pasHOCTH JBYX 4

BBIPaKCHUH.
58-60 [IpeoOpazoBanue MHOTOHJICH B KBAZPAT CYMMBI HIIH 3
Pa3HOCTH JIBYX BBIPAYKCHHIA.

61 KontponbHas padora Ne 4. 1
62-63 | Cymma 1 pa3HOCTb KyOOB JIBYX BBIp)KEHUI. 2
64-67 [TpuMeHeHre pa3IMYHbIX CIIOCOO0B Pa3JI0KECHUS 4

MHOTOYICHA Ha MHOYKHTEJIH.
68-69 | [loBTOpeHue u cucrtemaTH3alys yaeOHOro MaTepuaa. 2

70 KonTtpomnbHas paborta Ne 5. 1

@yukuuu. 12 yacon
71-72 CBsi3u Mex 1y BennunHaMu. DyHKIus. 2
73-74 CrniocoObI 3a1aHus (QYHKITHH. 2
75-76 | I'pacduk QyHkuuu. 2
77-80 | Jluneiinas ¢pyHkims, e€ rpaguk U CBOMCTBA. 4
81 IToBTOpEHUE U cucTeMaTH3alus ydeOHOro MaTepuaa. 1
82 KonTpospHast padota Ne 6. 1
CucreMbl JTHHEHBIX YPABHEHUI ¢ IByMs lepeMeHHbIMH. 18 yacoB
83-84 | YpaBHeHus c 1ByMsl IEPEMEHHBIMH. 2
85-87 JIuHeltHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U €ro 3
rpaduk.




Cucrembl ypaBHEHUH C ABYMS IEPEMEHHBIMMU.

88-90 | I'padmueckuii MeTO peLICHUs CHCTEMBI ABYX 3
JIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMH.
91-92 Pemenue cucrem TMHEHHBIX YPABHEHU METOAOM 2
MIOICTAHOBKH.
93-95 Pemenue cuctemM TMHEHHBIX YPABHEHU METOAOM 3
CIIOKECHHS.
96-99 Pemenue 3aj1a4 © MIOMOIILBIO CHCTEM JTIMHEHHBIX
YpaBHEHUH.
100 KonTtpoasHas padora No 7. 1
IloBTOpeHue. 5 yacos
101-103 | TToBTOpEHUE U cHCTEMAaTH3AIUs yIeOHOTO MaTepraa. 3
104 Wrorosasi KOHTpoJIbHas paboTa. 1
105 Pemenue 3amay. 1
UTOro 105
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