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INOACHUTEJIbBHAS 3AIINCKA

PaGouas nmporpamma y4eOHOro Kypca o MaTeMaTHKE COCTaBJIeHa Ha OCHOBE:!

o ®epnepanpubiii 3akoH OT 29.12.2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepaumn»;

o @enepanbHas oOpa3zoBaTelibHas MIPOrpaMMa OCHOBHOTO OOIEro 0O0pa3oBaHus, yTBEp)KIEHHas Mpuka3oM Munnpocseuienus Poccun ot
18.05.2023 1. Ne 370;

o @enepalibHbIl TOCYyIapCTBEHHBIH 0Opa30BaTENIbHBIM CTaHAAPT OCHOBHOTO 0O0IIero oOpa3oBaHMs, YTBEPKICHHBIM MpPUKa30M
Munnpocsenienust Poccun ot 31.05.2021 r. Ne 287 (B pen. ot 08.11.2022 1.);

e [eomerpus, 7-9 kmaccel/ Atanacsan JI.C., byry3os B.®., Kagomues C.b. u apyrue, AxnuonepHoe oOmecTtBo «l31aTenscTBO
«[IpocBemienue»

e Anrebpa, 7- 9 xmaccel/ KO.H. Maxkapsrues, H.I'. Munmok, K.M. Hemkos, C.b. CyBopoBa, Axmuonepnoe odmiectBo «M3marensbcTBo
«[IpocBemenue»

e ndyyenus:

OBnaneHre CUCTEMON MaTeMaTH4eCKHX 3HAaHWW M YMEHMH, HEOOXOAMMBIX [UIsl NMPUMEHEHHUS B MPAKTHUECKON [eATeNbHOCTH, W3YYCHUS
CMCIKHBIX JUCHUIINH, IPOAOJIKCHUA 06pa3013aHH;1; HHTCJUICKTYAJIbHOC Pa3BUTUC, (bOpMI/IpOBaHI/IC Ka4yeCTB JIMYHOCTHU, HCO6XOIII/IMI)IX YUYCHHUKY IJIA
MIOJIHOIICHHOM JKU3HH B COBPEMEHHOM O0IIIeCTBE, ICHOCTh U TOYHOCTh MBICITH.

3apaum kypca:

1. dopMUpOBaHUE y YYaIIUXCs LIEJIOCTHOTO MPEICTABIECHUS O TeMe €€ 3HaUCHUHU B pa3/ielie MaTeMaTUKH, CBSA3H C IPYTHUMHU TEMaMH.

2. dopmupoBaHe TONCKOBO-NCCIIEI0BATEIHLCKOTO METOA.

3. ®opMUpOBaHNE AHATUTUYECKOTO MBIIICHHS, pa3BUTHE MaMATH, KPyro3opa, yMeTb IPeoA0JIeBaTh TPYAHOCTU MIPU peleHnH Ooee
CIIOXKHBIX 33/1a4.

4. CoBepI1IeHCTBOBATh HABBIKK PAOOTHI C IOTIOJHUTENLHON JIUTEPATYPOH.

1. PazBuBaTh yMeHHs HAaXOJUTh M CHUCTEMATH3MpPOBaTh. KPUTHUECKHM OCMBICTHBATh WH(POPMALMWIO H3 PA3IUYHBIX HCTOYHHKOB,
aHAJIM3UPOBATh U 0000IATH MMOy4YEeHHbIE 3HAHMUS.

2. CrniocoOcTBOBaTH YriyOJIeHUIO HHTEpEca K U3yUYEHUIO0 MaTEMaTHKH.

3. Pa3BuBaTh ymMeHHE MPUMEHATH 3HAHUS JJIS PEIIeHUs] KOHKPETHBIX MaTeMaTHUECKUX 3ajiau.

[IporpamMma npeHa3zHavyeHa AJs MOBbIIEHUS 3()PEKTUBHOCTH MOATOTOBKH ydyaluxcs 9 kiacca K UTOrOBOM aTTecTalluy M0 MaTeMaTHKe 3a
KypC OCHOBHOM IIKOJIBI U MPEyCMAaTPUBAET UX MOATOTOBKY K JalbHEUIIEMY MaTeMaTHIECKOMY 00pa30BaHUIO.

ITporpamma paccuntana Ha 17 gacos (0,5 waca B Henemio). Kype peanusyercst Bo 2 moayroauu 2024-2025 yueOHOM rofy.

Cpoxk peanu3aunuu nporpammsl: 2024-2025 y4yeOHblii roa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT' O KYPCA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yabTaThl OCBOSHUS MPOrpaMMbl yueOHOTO Kypca XapaKTepU3yIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEeca K MPOILUIOMY M HACTOSIIEMY POCCUUCKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSM POCCHUHUCKUX
MaTEMaTHKOB M POCCUHCKON MaTeMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHKEHUHN B APYTUX HayKaxX U MPHUKIAIHBIX chepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U pealu3allud €ro IpaB, MPEJICTABICHUEM O MAaTeMAaTHMYEeCKHUX OCHOBAX
(YHKITMOHUPOBAHMS PA3IMYHBIX CTPYKTYP, SIBICHHW, MPOIEIYp TPaKIAHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYXKIECHHUIO ATHUECKUX MPOOIIEM, CBI3aHHBIX C TPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUI HAYKHU, OCOZHAHUEM BaXKHOCTH MOPATbHO-3TUYECKUX
MIPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PEHICHUH MPAKTUYECKUX 3a/7ad MaTeMaTUYeCKOW HAampaBJICHHOCTH, OCO3HAHHWEM Ba)KHOCTHU
MaTeMaTHYeCcKoro oOpa3oBaHMs Ha MPOTSHXKEHUU BCEHM JKU3HM ISl YCHEIIHON MpogecCHOHANbHON AESITENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHUIA, OCO3HAHHBIM BHIOOPOM U OCTPOCHUEM UHAMBHUAYATLHON TPAEKTOPUU 00pa30BaHUs U KUIHEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB
1 OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ICTETUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHMX OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXIeHUH, YMEHUIO
BHJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 IO3HAHUS:

OpUEHTAIIMEH B JICSITEIILHOCTA Ha COBPEMEHHYIO CHUCTEMY HAaYYHBIX MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKa,
MPUPOJIBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HAayKU KakK c(hpepbl 4eTOBEUYECKON JEATEIHLHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIs
pPa3BUTHUSl IMBUJIM3ALMM, OBJIAJCHHEM SI3bIKOM MaTE€MaTUKM M MaTE€MaTU4YeCKOW KYJIbTYpOM Kak CpEeACTBOM IIO3HAHUS MHUPA, OBJIAJIECHHEM
MPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATEIBCKON I€ATEIbHOCTH;

6) puznyeckoe BocnuTaHue, GOPMHUPOBaAHUE KYJIbTYPbI 310POBbSI M IMOIMOHAJILHOTO 0JIATOIOJIYYHsA:

TOTOBHOCTBIO NMMPUMEHATh MaTEMaTUYECKUE 3HAHKS B MHTEPECaX CBOETO 3/I0POBbs, BEICHUS 3I0POBOTO 00pasa KU3HH (30pOBOE MUTAHKE,
cOamaHCHpPOBAHHBIA PEXXHUM 3aHSATHI M OTIbIXA, peryisipHas (Gu3udeckas akTUBHOCTbH), C(HOPMUPOBAHHOCTHIO HABBIKA PeQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:



OpHUEHTAIMCH Ha TPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUU IS PEIICHUS 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY)KAOIIEH CpeIbl, TUTAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX TOCJIEICTBUN I OKPYKAIOIICH CPelibl, OCO3HAHHEM TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U
MyTel UX PEUICHUS;

8) ajanTanus K U3MEHAIIMMCS YCJIOBHIM COUUAJIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeSTENbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIOJCH, TPHOOpETaTh B COBMECTHOM JNEATEIILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIUU
W3 OIBITA IPYTHUX;

HEOOXOUMOCTHIO B JOPMUPOBAHNHN HOBBIX 3HAHUH, B TOM YHCIie (OPMYITMPOBATH UJIEH, TIOHSATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM
qHCIIe paHee HeM3BECTHBIX, 0CO3HABATH JC(PUIIMTH COOCTBEHHBIX 3HAHHUI U KOMIICTCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIPHUHUMATH CTPECCOBYIO CHUTYAllMIO KaK BBI3OB, TPEOYIOMUN KOHTPMED,
KOPPEKTUPOBATh IPUHIUMAEMBbIE PEIICHUS U AeHCTBUS, (OPMYITHPOBATH U OLIECHUBATh PUCKU U TIOCIEACTBUA, (HOPMUPOBATDH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS
Ba3zoBbie Joruyeckue aeiicreus:

® BBUIBIATH M XapaKTEpPU30BaTh CYLIECTBEHHbIE INPU3HAKM MATEMaTHMUYECKUX OOBEKTOB, IOHATHI, OTHOIIEHUH MEXIy HOHATUSIMU,
(bopMynMpOBaTh ONpeENeHHUs] NMOHATHM, YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(pHUKALMKM, OCHOBAaHMUS i1 O0OO0OLICHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN3a,

® BOCIPHUHMMATh, (POPMYIMPOBATH U NMPEOOPA30BBIBATh CYXKACHUS: YTBEpAMUTEIbHbIE M OTpHULIATENIbHbIC, €AMHUYHbIE, YaCTHbIE U 00IIue,
YCIIOBHBIE;

® BBIIBIISITh MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HPOTHBOpeUMs B (akTax, JaHHBIX, HAOIIOAEHUSX U YTBEpPKICHHSIX,
npeaaaraTe KpUTEpUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

e JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIIOUEHHH 110 aHAJIOTUH;

e pa3duparh J10Ka3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (IpsMble M OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSITENILHO HECIOXKHbIE
JI0Ka3aTelbCcTBa MAaTeMaTHYeCKUX (DaKTOB, BBICTpaMBATh APTYMEHTAIMIO, NPUBOIUTH MPUMEPhl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXK/ICHNUS;

e BBIOMpATH CrIOCOO pelieHus: yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PELICHUs, BEIOMPATh Hanbosiee MOAXOMMINN ¢ YIETOM
CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarenbckue 1elCTBUS:



UCIIOJIb30BAaTh BOIMPOCHI KaK HCCIIEAOBATENLCKUN WHCTPYMEHT IO3HAHUS, (OPMYIUPOBATH BOIPOCH, (PUKCHPYIOIIUE MPOTHBOPEUHE,
npo0ieMy, CaMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE U JJAHHOE, (JOPMHUPOBATH TUIIOTE3Y, ApIYMEHTUPOBAThH CBOO MTO3HIIMI0, MHCHUE,
HPOBOJUTH [0 CAMOCTOSTENHFHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA DKCIEPUMEHT, HEOOJBIIOE HCCIIEAOBAHHE II0 YCTAHOBJICHUIO
0c00EHHOCTEH MaTeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEI 00BEKTOB MEXKIy CO00I;

CaMOCTOSTENILHO (pOopMyJIUpoBaTh OOOOLICHHMS W BBIBOJABI MO pPE3yJibTaTaM IMPOBEASHHOTO HAOJIOACHHS, HCCICIOBAHUS, OLICHHBAThH
JIOCTOBEPHOCTbH MOTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA,

HNPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIIBUIATH IPEAIIOJI0KEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Paborta ¢ unopmanmeii:

BBISIBJISTH HEIOCTATOYHOCTH M U30BITOYHOCTh HHPOPMAITUH, TAHHBIX, HCOOXOIUMBIX IS PEIICHUS 3a1a4H;

BBIOMpATh, AaHAJTU3UPOBATh, CACTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO PA3IMUHBIX BUA0B U (HOPM IIPEICTABICHHUS,
BbIOMpaTh (hopMy NpeacTaBicHuUss HHOOPMAIMKM U WLTIOCTPUPOBATh pellacMble 3a7adyd CXEMaMH, JruarpaMMaMH, WHOW IpaduKoi U UX
KOMOHHALIMSIMU;

OLICHUBATh HAJIEKHOCTh MH(GOPMAIIMU TIO KPUTEPHSIM, TPEIJIOKCHHBIM YUUTEIIEM HIIH CPOPMYIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATEH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEISIMU OOLIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3p€HUS B YCTHBIX M MIMCbMEHHBIX TEKCTaX, AaBaTh IMOSCHEHUS 110 XOAY PELICHUS 3a7a4l, KOMMEHTHPOBATD [TOJIyYE€HHBIH PE3ybTaT;
B X0/J1e 00CY>/IeHUs 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOoi TeMBI, TPOOJIEMBI, pellIaeMOH 33a1auu, BEICKa3bIBaTh UEH, HAllCICHHbIE
Ha MOMCK PELIEHUS], CONOCTABIATh CBOM CYXIECHUS C CY)KJIEHUSMHU JAPYrMX YYaCTHUKOB JUaJIOra, OOHAapYyXUBaTh PAa3IMYUE U CXOJACTBO
MO3ULMH, B KOPPEKTHOU opme HopMyTUpoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;

MIPEJICTaBIATh PE3YJIbTAThl PEIICHUs 3a]jau, SKCIIEPUMEHTA, UCCIIEeI0BaHuUs, IPOEKTA, CAMOCTOSITENIbHO BBIOUPATh (hOpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 NPEe3eHTALUMU U 0COOEHHOCTEH ayIuTOpHH;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAMBUAYAIbHON pabOThI IPU PELICHUH Y4€OHBIX MATEMATUYECKUX 3a/1a4;
MPUHUMATh 1I€JIb COBMECTHOW JEATEIbHOCTH, IUIAaHMPOBATh OpPraHMU3alMI0 COBMECTHOW paboThl, pacmpelneisTb BHAbI padoT,
JIOrOBapUBAThCS, 00CYKIATh IPOLIECC U PE3yIbTAT PabOThI, 0000IAaTh MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B IpyHMHOBBIX (hopMax paboThl (00CykIeHUs, OOMEH MHEHHUSMHU, MO3TOBbIE IITYPMbl U APYrue), BHINOIHATH CBOIO YaCTh
paboThl M KOOPIAMHUPOBATH CBOM JIEHCTBHS C JPYTMMHU WiIEHAMHM KOMAaH/bI, OI[EHMBATh KaYeCTBO CBOErO BKJIAJa B OOLIUI MPOIYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuszauus:



® CaMOCTOSTENIBHO COCTaBJIATH IUIAH, aJITOPUTM pEIIEHUs 3aJay (WIM €ro 4acTb), BBIOMpATh CIIOCOO pelIeHHs ¢ y4ETOM HMEIOLIUXCS

PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBON MH(POPMAIUH.
CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

® BJAJETh CIOCOOaMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIPOLECcca U Pe3yibTaTa pellieH!s] MaTeMaTUYeCKOU 3a1a4H;

® IIPEABUJETH TPYIHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPH PEIIECHUU 3aa4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
0OCTOSITENLCTB, HAHIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OILIEHUBaTb COOTBETCTBHUE pe3yJIbTaTa JESATEIbHOCTH IIOCTABICHHOW LEJIW M YCIOBHSIM, OOBSICHATH NIPUUYMHBI JOCTHXKEHHUS WIIH
HEIOCTHKEHUS 1ENIN, HAXOAUTh OIIHOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 9 kijiacce 00y4aromuics MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (DYHKIUU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IMYHbIE AJIEMEHTHI MPSIMOYTOJIbHOTO TPEYroJbHUKA
(«petreHue MPSIMOYTOIBHBIX TPEYTOJIBHUKOBY). HaxoIuTh (¢ MOMOIIBIO KaJdbKyIATOpa) ATUHBI U YTIIBI 1711 HETAOIMYHBIX 3HAYCHHH.

[Tosb30BaTbest opMysilaMd TMPUBEIACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM TOXJIECTBOM JUISI HAXOXJICHUS COOTHOIICHHHA MEXITY
TPUTOHOMETPUYECKUMHU BEITMYUHAMU.

Hcnonb30BaTh T€OpeMbl CHHYCOB M KOCHHYCOB Ul HAXOXKIEHUS Pa3jMUYHBIX 3JIEMEHTOB TPEYroJIbHUKA («pPEUICHHE TPEyroJIbHUKOBY),
MPUMEHATH UX IIPU PELUIEHUU T€OMETPUUYECKUX 3a]1ay.

Brnanets monstusiMmu npeoOpa3zoBaHMs MOJ00MS, COOTBETCTBEHHBIX 2JIEMEHTOB MO00HBIX (uryp. Ilomp3oBaThCcsi cBOWCTBAMH TOA00US
MIPOU3BOJILHBIX (DUTYP, YMETh BHIYUCIISTH JJIMHBI U HAXOJIUTh YTIIbI Y TOAOOHBIX Guryp. [IpuMeHsTh CBOMCTBA MOAO0US B MPAKTUYECKUX 3a]adax.
YMeTh NpUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbCs TEOpEMaMU O MPOU3BEACHUHN OTPE3KOB XOP/, O MPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCst BEKTOpAMH, TOHUMATh UX TEOMETPUUICCKUN U PU3MUECKHUI CMBICH, TPUMEHSATh UX B PEIICHUU T€OMETPUUECKUX U (PU3UIECKUX
3anad. [IpuMeHsTh CKaIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXO0XK/IEHUS UTHH U YTJIOB.

[Tonb30BaTbCst METOIOM KOOPJAMHAT Ha TUIOCKOCTH, TPUMEHSTH €r0 B PEHICHUU T€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

Bragets moHATHSAMHM NPaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTH, JUIMHBI JIYTU OKPYKHOCTH M PAaJMaHHOW MEphl YIJa, YMEThb
BBIYUCIISTH TUIOIIAIb KPyTra U ero yacTteid. [[puMeHsTh mosydeHHbIE YMEHHS B TPAKTUUYECKHUX 3a/1auax.

Haxomuth ocu (Wim IeHTpBI) CHMMETpUU (DUTYp, TPUMEHSATH JTBHKECHUSI TNTOCKOCTH B TPOCTEUIIINX CITyJasx.

[IpuMeHATh MONMyYeHHBIE 3HAHUS HAa TMPAKTHUKE — CTPOUTh MaTEeMaTHYECKUE MOJCIH JUIs 3a7ad peaqbHOW >KU3HU W TIPOBOJIUTH
COOTBETCTBYIOIIME BBIUMCICHHSI C TPUMEHEHHEM TI0I00US U TPUTOHOMETpUYIECKUX (PyHKIUH (TONB3YsICh, T HEOOXOAUMO, KATBKYISITOPOM).

Yucia ¥ BBIYHCTICHHUA



CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAILHBIEC YHCIIA.

BeimonuaTe apudmerndyeckue IeHCTBUS C PallMOHAIBHBIMU YUCIIAMH, COYETasi YCTHBIE M MUCbMEHHBIC TPUEMBI, BHIIOJIHATH BBIYHCICHUS C
UPPaLMOHAIILHBIMH YUCIIAMHU.

Haxonuts 3Ha4eHUS CTENEHEN C LENIBIMU [T0KA3aTEIsIMU U KOPHEM, BBIYUCIIATh 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyryATh JENCTBUTEIIBHBIE YUCIIA, BBIOIHATD IPUKUIKY PE3YJIbTaTa BEIYUCICHUN, OLICHKY YACIOBBIX BBIPA)KCHUN.

YpaBHeHusI U HEPaBEeHCTBA

Pemiate nnHeiHbIe U KBafipaTHbIE YpaBHEHMsI, ypaBHEHHUs, CBOSILMECS K HUM, ITpocTeiine IpoOHO-pallMOHaIbHbIE YPABHEHUS.

Pemrate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUN C ABYMsI [IEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OAHO YPABHEHUE HE SIBIISICTCS
JIMHEHHBIM.

PemaTh TEKCTOBBIE 3a/1auu anreOpandeckuM CIIOCOOOM C IMOMOIIBIO COCTABICHUS YPAaBHEHMS WM CHCTEMbI JIByX YPaBHEHHUH C IBYMs
IIEPEMEHHBIMH.

[IpoBoauTh mpocTeile UcCiael0BaHUsl YPaBHEHUI M CUCTEM ypaBHEHHUI, B TOM UYHCJE C NMPUMEHEHHEM IrpaduuecKux MpeacTaBIeHUN
(ycraHaBiIMBaTh, UIMEET JIM YPaBHEHUE UM CUCTEMA YPaBHEHUH pEIIEeHUs], €CIIU UMEET, TO CKOJIbKO, U ITpoYee).

Pemiate nnHeliHbIE HEPABEHCTBA, KBaIPaTHbIE HEPABEHCTBA, N300pa’kaTh PEIICHUE HEPABEHCTB HA YUCIIOBOM IPSAMOM, 3alIUCBIBATh PEILICHHUE
C IIOMOILIBIO CUMBOJIOB.

Pemath cucTembl JMHEHHBIX HEPABEHCTB, CUCTEMbI HEPAaBEHCTB, BKIIIOYAIOIINE KBAJIPAaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHCTEMBI
HEPABEHCTB Ha YHCJIOBOW IIPSIMOM, 3allMCBHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPHU PELICHUH Pa3IMYHBIX 3a]a4.

DyHKUNH

Pacrnio3HaBath QyHKIMM M3ydeHHBIX BUAOB. [l0Ka3bIBaTh cCXeMaTUYECKH PACHOJIOKEHHE HA KOOPIMHATHOM IUIOCKOCTH IpauKoB (PyHKIIHH
Buaa: y = kx, y= kx + b, y= k/x, y=ax2 + bx + c, y=x3,y= \/X, y= |X|, B 3aBHCUMOCTHU OT 3HauY€HUH KOA(PPUIUEHTOB, ONHUCHIBATH
CBOMCTBA (DyHKIIHIA.

Crtpouth u n300pakaTtb CXeMaTUYECKU TpapuKy KBaJIpaTUUHBIX (YHKIUI, OMUCHIBATh CBOMCTBA KBAAPAaTUUYHBIX (PYHKUIMN IO UX rpadukam.

Pacnio3HaBaTh KBajpaTHMYHYI (QYHKIMIO 1O (opmyiie, MPUBOJUTH MPHUMEPHl KBaJApaTUUYHBIX (DYHKIMHA W3 peaabHOM JKU3HHU, (PU3MKH,
TE€OMETPHH.

YuciioBbIe NOCIEI0BATEILHOCTH M IIPOrPECCHH

Pacrnio3HaBaTh apu(p)MeTHYIECKYIO M TEOMETPUUECKYIO IPOTPECCUH ITPH PAa3HBIX CIIOCO0AX 3alaHMs.

BBINONHATE BBIMUCICHHUS C MCIOJIb30BaHHEM (HOPMYJ Nn-To WieHa apu(METHUECKOW M TeOMETPUYECKON MpOrpeccHil, CyMMBI MEPBBIX N
YJICHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YUCIIOBBIMHU IIOCJIEAOBATEIBHOCTSIMM, B TOM YHCIE 33Ja4d W3 PEAJIbHOM >KM3HU (C HCIOJIb30BAHUEM
KaJIBbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).



COJAEPKAHUE YYEBHOI'O KYPCA
Yucuaa u Bruuciaenus. [IpoueHTsl (2 1)

Uucna: HaTypalibHbIE, PALIMOHAJIbHBIE, HppalnOHaIbHbIE. COOTBETCTBUS MEXKy YMCIAMHU U KOOPJMHATaMU Ha KOOPAUHATHOM Jy4ye. CpaBHEHHE
yucen. CtanaapTHas 3anuch yucia. CpaBHEHHE KBAJAPATHBIX KOPHEH U pallMOHANILHBIX Yncel. TeKCTOoBbIe 3a/1a4 Ha JPOOH, OTHOLICHHUS,
ponopuuoHanbHOCTh. OKkpyriieHnue uucen. [lonstue npouenrta. TekcToBble 3aa4K HA POLEHTHI.

Boipakenusi u ux npeodopazoBanus (2 4)

Bripaxkenusi, Toxxaectsa. O0xacts onpeneneHus Boipaxennidl. CocraBieHue OyKBEHHBIX BBIPOKEHHM, 1O 3a7a4aM U 1o yepTeskaM. OJHOUICHBI.
MHorowiensl. [[elcTBUA ¢ 0OqHOWIEHAMU U MHOTOWIeHaMU. DOpMyIibl COKPAIIEHHOTO YMHOXKEHHUS. Pa3nokeHne MHOro4wiIeHa Ha MHOKHUTENU.
Cokpamienue anredpandeckux Jpoodeid. [I[peodpazoBaHme YUCIOBBIX BBIPAKEHHM, COACPIKAINX KBAJAPATHBIE KOPHH.

YpaBHeHUs1, CHCTeMbI YPaBHEHUH (2 1)

VYpaBHenus ¢ onHoI nepemenHol. KBagpatueie ypaBHenus. VccnenoBanue KBaapaTHBIX ypaBHeHHH. [IpoOHO - palinoHanbHbIe YpaBHEHUS.
VYpaBHeHus ¢ 1Byms nepeMeHHbIMU. CHcTeMbl ypaBHEHU. 3aaun, periaeMble ¢ TOMOILbIO YPABHEHUI WIIM CUCTEM YPAaBHEHUI

HepaBencrBa, cucrembl HepaBeHCTB (1 4)

HepagenctBa ¢ ogHoit nepeMeHHON. CHcTeMbl HepaBEeHCTB. MHOKECTBA PEIICHU KBaIpaTHOTO HEPABEHCTBA

IlocaenoBarenbHocTH U nporpeccuu (1 4)

[TocnenoBarensHoCTH. [Iporpeccun. PexyppentHsie popmyibl. 3amaun, perraeMbie ¢ ITOMOIIBIO MPOTPECCHI.

@Oynknum (1 4)

OyHKIMH, apryMeHT QyHKLUH, o0sacTh onpeaeneHus pyukuuu. Hynu ¢pynkinun. MakcumanbHOEe 1 MUHUMAaJIbHOE 3HaUeHue QyHKIMK. UTeHne
rpadukoB GpyHKIHHU. OCOOEHHOCTH PACIIOIOKEHHS B KOOPAMHATHON TUIOCKOCTH rpapKOB HEKOTOPHIX (QYHKIUH B 3aBUCUMOCTH OT 3HAUEHUS
MapaMeTpoB, BXOIANINX B (GOPMYIIbI. 3aBUCUMOCTh MEXAY BETHUNHAMHU.

TexkcroBblie 3agauu (2 1)

3a/iaun Ha «IBIKEHUEY, HA «KOHIIEHTPAIIHUIO», HA «CMECHU U CIIaBbI», Ha «paboTy», mpolieHThl. CocTaBlIeHNEe ypaBHEHUH K 3aJjauaM.
Cratuctuka v BeposaTHOCTS (1 1)

Mona, mennana, cpeanee apupmerrnueckoe. CTaTUCTUYECKUE XapaKTepUCTUKU. Perenne 3anad.

I'eomeTpuueckue 3aaauu (2 4)

Tpeyronbauku. YeTblpEéxyroabHUKU. PaBeHCTBO TpeyroiabHUKOB. [logobue TpeyronpHukoB. @opmyiasl miomaau. [lponopruuonaabHble OTPE3KH.
OKpY>KHOCTb. YTJIbI.

3aga4u NMOBBLIICHHOTO YPOBHA CJI0KHOCTH (3 1)

Pemenne KMIMoB: pelienne 3aa4d U3 KOHTPOIbHO-U3MEPUTENIBHBIX MAaTEPUATIOB



TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJMUMbBIX HA OCBOEHHME KAXKJIOM TEMBI

Ha3Banue pa3nesa/TeMbl Kosmn4yecTBo B ToMm unciie dueKkTpoHHbIE (LM (POBbLIE)
4acoB Ha IIpakTHYeckue Konrtpoabsnbie | JlabopaTtopHble o0pa3oBaTe/bHbIE PeCypchl
pasaen/Temy padoTshI padoTshI padoThI
UYucra v BEIYUCICHHS. 2 https://lesson.academy-
IIpoLeHTHI content.myschool.edu.ru/02.2/07
BBIpaXeHHS U HX 2 https://lesson.academy-
content.myschool.edu.ru/02.2/07
npeoOpa3oBaHUs
VpaBHEHUSI, CHCTEMBI 2 https://lesson.academy-
. content.myschool.edu.ru/02.2/07
YpaBHEHUU
HepaBenctBa, cuctemsl 1 https://lesson.academy-
content.myschool.edu.ru/02.2/07
HCPABCHCTB
[Tocie0BaTeNbHOCTH U 1 https://lesson.academy-
content.myschool.edu.ru/02.2/07
[Iporpeccuu
1 https://lesson.academy-
DOyHKIUH content.myschool.edu.ru/02.2/07
2 https://lesson.academy-
TekcToBbIE 3a1aun content.myschool.edu.ru/02.2/07
CTATHCTHKA B BEOSTHOCTS 1 https://lesson.academy-
content.myschool.edu.ru/02.4/09
TeoMeTpHTeCK e 3aATH 2 https://lesson.academy-
content.myschool.edu.ru/02.3/09
3a7a4y NOBBIIICHHOTO YPOBHSI 3 https://lesson.academy-
CIIOMKHOCTH content.myschool.edu.ru/02.2/07
Htoro 17




ITOYPOYHOE IIJTIAHUPOBAHUE

Ne Tema ypoka KoimuecTBo B ToM 4ucae:
n/n 4yacoB NnpaKkTHYecKue,
JabopaTopHbIe,
TBOpPYecKHe padoThl
1 | HarypasibHble, palinoHaIbHbIC, HPPALIMOHAJIbHBIC YUCIIA 1
2 | TexcToBbIC 33Ja4u HA JPOOU, OTHOLICHHUS, TPOITOPIIHOHAIBHOCTD, TPOLEHTHI 1
3 | ®opmyinbl COKpaIEHHOTO YMHOXKEHUs. Pa3jiojkeHne MHOrouwieHOB Ha MHOXKHUTENH 1
4 | IlpeobpazoBaHue YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX KBAIPATHBIE KOPHU 1
5 | KBajparHbie U ApOOHO-paAllMOHANBHBIC YPABHEHHS. YPaBHCHHUS C JBYMS NEPEMECHHBIMH M HX 1
CHUCTEMBI
6 | 3amaun. Pemmaemple ¢ TOMOIIBIO YPAaBHEHUH M UX CUCTEM 1
7 | HepaBeHcTBa ¢ ogHOM nmepeMeHHON. CHCTEMBbI HEPAaBEHCTB C OJHOM IMEPEMEHHON 1
8 | Apudmernueckas U reOMeTpUIECKasi IPOTPECCUU 1
9 | ®dyukumu u ux cBoiicra. O6IacTh onpeesieHust 1 001acTh 3HaYeHn i GyHKImK. Hymu GyHKIumy. 1
Yrenue rpadukoB QyHKIUI U 0COOEHHOCTH UX PACIIOJIOKEHUS] B KOOPAMHATHON IJIOCKOCTH
10 | 3agaum Ha IBHKEHHE 1
11 | 3amauyn Ha paboTy, CMECH, CILIaBbl, TPOIECHTHI 1
12 | Mopa, menuana, cpeaee apupmerndeckoe. CTaTUCTHUECKHE XapaKTEpUCTHKH. Perenue 3amau 1
13 | Tpeyronbauku. YetbipéxyronpHuku. PaBeHcTBO 1 ogobue TpeyroiabHukoB. Ilnomanu ¢uryp. 1
14 | IIponopuroHnanbHble 0Tpe3Ku. YTibl. OKPYKHOCTb. 1
15 | [IpeoGpa3oBanue anrebpandyeckux BoIpakeHUN. OYHKIIUU U UX IpaduKu 1
16 | 3agaum ¢ napameTpoM 1
17 | 'eomeTrpuueckue 3amaun: BrucaHHass M onucaHHas OKpYKHOCTb. KBajpar, mpsIMOYroJIbHUK, 1
poM6. OKpYKHOCTb, XOpJia, KacaTeJIbHasl.
Hroro 17
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