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MNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma yyeOHoOro mpeamera «Anredpa» Ha ypoBHE OCHOBHOTO 00IIero oopa3oBaHus
MOJTHOCTBIO COOTBETCTBYET (enepanbHOl pabodeld mporpaMme yd4eOHOro mpeamera «MaremaTukay.
CocraBieHa Ha ocHOBe TpeboBaHMil kK pesynbTaTam ocBoeHust POIT OO0, npencrasiennsix B PI'OC
00O, a taxxe ¢eaepanbHOl paboyell mporpaMmbl BociUTaHus, ¢ yuérom KoHuenuuu npernogaBaHus
MaTeMaTHKH B poccHiickoi ¢eaepaunu (yTBepkaAEHHOM pacmnopsokenneM [IpaBurensctBa Poccuiickoii
@enepanu ot 9 anpens 2016 r. Ne 637-p) U MOANEKUT HENOCPEICTBEHHOMY MPHUMEHEHUIO IIPU
peanu3anuu oos3arensHoi yactu @OIT OOO0.

Ienn u3yyenus npeagmera:

e (OOecneunTh NPOYHOE U CO3HATEIBHOE OBJIAJCHUE CUCTEMOI MaTEMaTUUECKUX 3HAHUN U YMEHU,
HEOOXOUMBIX JJIsl IPUMEHEHUS B IPAKTUUECKOM 1EATENbHOCTH, U3YUEHUS] CMEKHBIX AUCLUILINH;

e ®dopMupoBaTh KadyecTBa JINYHOCTH, HEOOXOJUMBIE 4YEJIOBEKY JUIsl IIOJHOLIEHHOM >KM3HM B
COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTb MBICIH, KPUTUYHOCTb MBIIUICHUS, MHTYMLIHSA,
JIOTUYECKOE  MBIIUIEHHE, DJIEMEHThl  AITOPUTMUYECKOM  KYJIbTYPBI, IPOCTPAHCTBEHHBIX
IpeCTaBICHUMN, CIIOCOOHOCTD K IIPEOI0JIEHUIO TPYAHOCTEH;

e BocnuteiBaTtek KynbTypy JIMYHOCTH, OTHOIIEHHS K MaTéMaTHKe KakK 4acTH OOIedeIoBEeYeCKOM
KYJIbTYpbI, IOHUMaHUE 3HAUUMOCTH MaTeMaTHKHU JJI1 HAyYHO — TEXHUYECKOIO IIpoLecca.

3agauu u3ydyeHus npeamera:

e M3yuuTh BbIpaXEHUS M JACHCTBUS C HHUMH, HOpeoOpa3oBaHUE BBIPAKEHUH, HpPUMEHEHHE
npeoOpa3oBaHUil IPU JOKAa3aTEIbCTBE TOXKIECTB, PEIICHUM YpPAaBHEHUM, CHCTEM YypaBHEHUH,
pEIIeHNH TEeKCTOBBIX 3a/1a4; (YHKIMU M UX TpauKH, UCTIONb30BaHUE (DYHKIMHA U rpad)uKOB IS
ONMCAHUS IPOLECCOB PEANBHON XU3HU; CTEIIEHU C HATYpaJbHBIM IIOKA3aTeJIEM U €€ CBOMICTBA;
pasyInyHble reoMeTpruecKue (GUrypsl, pa3iIuyHbe BUJbl TPEYTOJIbHUKOB, COOTHOLICHUNH MEXAY
CTOPOHAMU UM YIJIaMU B TPEYroJIbHUKE, NPU3HAKU PAaBEHCTBA TPEYTrOJIbHUKOB JUIsl PEIICHUs
NPAKTUYECKUX 3aJay, MapajljiesIbHbIe U MepIeHANKYISpHbIE NPsSMbIe, TPU3HAKU MapajIeIbHOCTH
IPSIMBIX, CBOMCTB YIVIOB, JI0Ka3aTelIbCTBA Pa3IMYHBIX TEOPEM MJI DPA3BUTHUS JIOTMUECKOTO
MBILUIEHUS] YUalIXCs;

e Hcnonb3oBaTh CTAaTUCTUYECKHE XapaKTEPUCTUKU [UIsl aHaluW3a W OMNMCAHUS HH(popManuu
CTaTUCTUYECKOTO XapaKTepa;

e ®opmMupoBaTh yCTONUMBBIA MHTEPEC yUYaAIIMXCS K NMPEAMETY, KaueCTBa MBIIIJICHUS, XapaKTepHbIE
JUIsL  MaTeMaTU4YeCKOM JAESITeIbHOCTH M HEOOXOAMMBIX YEJIOBEKY Il  IOJIHOLIEHHOIO
(GYHKIIMOHUPOBAaHMSI B OOILIECTBE;

o Pa3BuBaTh MaTemMaTHueCcKH€ U TBOPYECKHE CIIOCOOHOCTH, JIOTMUECKOE MBIIUIEHUE U pedyeBble
YMEHMsI; MpPaKTUYECKHE HaBBIKM BBIYHUCICHUM, yHUBepcalibHble yueOHble neiictBusi, WKT-
KOMIIETEHTHOCTh, YMEHHE paboTaTh C TEKCTOM.

Anrebpa sBIsIeTCS OAHUM U3 OMIOPHBIX KypCOB OCHOBHOT'O OOIIIEro 00pa30BaHMs: OHA 00eCIIeunBaeT
U3y4eHHEe APYTUX AMCLUUIUINH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U TYMAaHUTAPHOIO IIMKJIOB, €€ OCBOECHHUE
HEOOXOUMO JUTsl TIPOJIOJDKEHUsST 00pa30BaHUsl W B TOBCEIHEBHOW JXU3HH. Pa3BuTHE y O0ydarommxcs
HAy4YHBIX TPEACTABICHUI O MPOUCXOXKICHUM M CYIIHOCTH ainreOpamdeckux aOCTpakiuii, crocobe
OTpaKEHHMs] MaTeMaTHYeCKOH HayKoH sBIEHHMM U TMpOLECCOB B TMpHUPOAE M OOIIeCTBE, POJH
MaTeMaTHYECKOr0 MOJAETUPOBAHUSA B HAYYHOM IO3HAHUM M B MPAKTUKE CHOCOOCTBYET (HOPMHPOBAHUIO
HAay4YHOI'0O MHPOBO33PCHUA M KAYCCTB MBIIIJICHHA, HeO6XOJII/IMI)IX AJi aganTtagqui B COBPEMCHHOM
nuppoBoM obmiectBe. M3yueHue anreOpbl obecrieuynMBaeT pa3BUTHE YMEHHUs HaOIOAaTh, CPaBHUBATD,



HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS, CIOCOOHOCTH apryMEeHTHPOBAHHO
00OCHOBBIBAaTh CBOU JICHCTBHS M BBIBOABI, (OPMYIHPOBATH yTBep:kIeHHs. OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JOTMUYECKOTO MBIIUICHUS OOYYalOIIUXCSA: OHHM HCHOJB3YIOT JEIYKTHBHBIE H
WHAYKTUBHBIE pacCyKIeHHs, 0000IIeHne U KOHKPETU3aluio, abcTparupoBanue u ananoruto. O0yueHnue
anredpe mpeanogaraeT 3HaYUTENbHbI 00BEM CAMOCTOATEIBLHON ACSITENFHOCTH 00YUYaIOIIUXCSl, TOITOMY
CaMOCTOSITENIFHOE PELICHUE 33124 SBIISICTCS pean3aliell AeITeIbHOCTHOTO MPUHIUIA 00yUeHHS.

B crpykrype mporpammbl yueOHOTO Kypca «AureOpa» aisi OCHOBHOIO OOIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJepKaTeIbHO-MeTouYeckue JHUHUU: «Yucna U BBIYHCICHUSY,
«AnreOpanueckue BBIPAKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuum». Kaxgas u3z sTHX
COJIepKATEIbHO-METOUYECKUX JIMHUM pa3BUBACTCAd Ha MPOTHKEHUHM TPEX JIET HU3YUEHHUsS Kypca,
B3aMMO/ICHCTBYS C IPYTHMH €ro JIMHUAMU. B Xo1e n3yyenns yueOHoro Kypca 00yqaronmMest IPUXOAUTCS
JIOTHYECKH PACCYK[aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U ¢ 3TUM B mporpammy
yueOHOro Kypca «Airedpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTUKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTH4ecKoro oOpa3oBaHUS W CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOMIMMUCS OCHOB
YHUBEPCAIHHOTO MAaTeMaTH4eCKOro s3bika. Coliep)KaTeIbHOM M CTPYKTYPHOH OCOOEHHOCTHIO yueOHOTO
Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanne auHHM «YucClia ¥ BBIYMCICHUS» CIYKUT OCHOBOM Ui JallbHEHIIEr0 H3y4YCHHs
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHHUS, (HOPMUPOBAHHIO
YMEHHUS MOJIb30BAThCS AJITOPUTMAMH, a TAKXKE PUOOPETEHHUIO TPAKTUIECKUX HABBIKOB, HEOOXOTUMBIX JIJIS
MOBCEIHEBHOM JKU3HH. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO 00IIIero 00pa30BaHUs CBS3aHO C
paloHaIbHBIMU M UPPAMOHAIBHBIMUA YHCIaMH, (OPMHUPOBAHHEM MPEJICTABICHUA O JEHCTBUTEIHLHOM
grcie. 3aBepiieHrne OCBOSHUS YUCIIOBOM JIMHUHM OTHECEHO K CpeiHEMY 001ieMy 00pa3oBaHUIO.

Copnepxanue IByX anreOpauecKux JMHUNA — «AnreOpanuecKue BBIPAKEHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYeT (OpPMHUpPOBAaHUIO y OOYyYalOIIMXCS MaTeMaTH4YecKoro  ammapara,
HEOOXOUMOTO ISl peUIeHHs 3a7ay MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe OCHOBHOro oOmero oOpa3oBaHHsl Y4YeOHBIH MaTepuall TPYNIHUPYETCS BOKPYT
paloHaATBHBIX BRIpAKECHUH. ANredpa IEMOHCTPUPYET 3HAYCHNE MaTEMATHKH KaK sI3bIKa JJIs1 TIOCTPOCHUS
MaTeMaTHYeCKUX MojieNel, ONMMCAaHus TPOLIECCOB U SBJIEHUI peanbHOro Mmupa. B 3amaun oOyueHus
anreOpe BXOJAT TakXke JalibHeilllee pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHHUs, HE00XOAMMOro, B
YaCTHOCTH, Ui OCBOCHHUS Kypca MH()OpPMAaTHKH, U OBJIAJCHUE HAaBBIKAMH JCIYKTUBHBIX PaCCYKICHHM.
[IpeoOpazoBanne CUMBOIBHBIX (OPM CHOCOOCTBYET pAa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copnepxanue (yHKIMOHAIBHO-TpAQUUECKOW JIMHUU HaIeIEHO Ha MOJy4YeHHEe OO0YydarolMMHCs
3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHUuecKoW MOJENW Jis OMHCAaHUs M HCCIeOBaHUS
pPa3HOOOpPAa3HBIX MPOIECCOB M SIBICHUNM B mMpupojae U odmectBe. M3yueHue marepuana crocoOCTBYeET
pPa3sBUTHIO y OOY4YalOUIMXCS YMEHMS MCIIONIb30BaTh pa3jIMUHbIe BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CIIOBECHble, CHMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B (QopMHUpOBaHUE
NPECTAaBICHUN O POJIM MAaTEMaTHKH B PAa3BUTHH [TUBWIIN3AIUHN U KYJIBTYPHI.

CornacHo yueOHOMYy MiaHy B 7-9 kilaccax u3ydaercss y4yeOHbBIH Kypc «Anredpa», KOTOpPBIH
BKJIIOYAET CJIEJYIOUIHEe OCHOBHBIE pa3fiefibl coaepkaHus: «Hucna v BBIUMCICHUA», «AJreOpanyeckue
BBIpXCHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

MecTo Kypca B y4eOHOM ILIaHe

Ha usyuenue yuebHOro kypca «Anredpa» oroautcs 306 gacos: B 7 kinacce — 102 vaca (3 yaca B
Hezeno), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9 kinacce — 102 gaca (3 yaca B Hefento).



®OPMBbI YUYETA PABO‘IEP'I ITPOI'PAMMBI BOCIIUTAHUSI.
BOCIIMTATEJIBHBIM IIOTEHIHHUAJI TIPEAMETA

Pabouass mporpamma Bocnutanus MBOY «CIHI No 14» peamusyeTcss uepe3 HCIOJIb30BaHHE
BOCIIUTATEIBHOIO MOTEHIIMANa YPOKOB MaTeMAaTUKU. JTa paboTa OCYILECTBISAETCS Kak B oQuaiiH, Tak U
OHJIAMH (opmare.

Peanu3zanus BocnuTareabHOrO NOTEHIIMANIA YPOKOB MaTEMATUKHU ITPEyCMaTPUBAECT:

- YCTAQHOBJIGHUE JOBEPUTEIIbHBIX OTHOLIEHHH MEXJy YUMUTEIEM M €ro Y4eHHUKaMH,
CHOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPUATHUIO YUALTUMUCSA TPEOOBAaHUM U TPOCHO yUUTENs, IPUBICUCHHIO
UX BHUMaHHUA K 00CyXJ1aeMOll Ha ypoke HH(POpPMaLK, aKTUBU3ALMH UX IO3HABATEIbHOMN 1€ATEIIbHOCTH;

- moOyXJIeHHE MIKOJFHUKOB COOJIONATh Ha YpOKE OOLICTIPHUHSTHIE HOPMBI IOBEIEHUS, MPaBHUiIa
OO0IIEHUS CO CTAPIIUMU (YUUTEISIMUA) U CBEPCTHUKAMH (ILIKOJIBHUKAMHU ), TIPUHIUIIBI Y4€OHON TUCIIUITITHHEI
Y CaMOOpraHu3aluy, COIACHO YCTaBy HIKOIbI, [[paBruiamM BHYTPEHHETO paclopsiika MIKOJIbL;
UCIIOJIb30BaHHE BOCIIMTATENILHBIX BOZMOXKHOCTEH collepkKaHus y4eOHOro NpeMeTa yepe3 JeMOHCTPALUI0
JeTSIM TIPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO IMOBEJCHHS, TIPOSBICHUS UYEIOBEKONOOUS U
JI00POCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB IS UTEHHSI, 33434 JJIsl pEIICHUs, KEHCOB U
JUCKYCCU;

- OpraHu3anus NpPeAMETHBIX 00pa30BaTENbHBIX COOBITMH (IPOBEJCHHME NPEAMETHBIX JIEeKal
(MECAYHUKOB) Il OOYyYaroIMXCsi C LEJIbI0 Pa3BUTHUS I103HABATEIbHOW M TBOPYECKOM aKTUBHOCTH,
UHUIMATUBHOCTU B Pa3JIMYHBIX c¢epax YeIOBEYECKOM JAESITEIbHOCTH, pa3BUTHA TBOPYECKHUX
crocoOHOCTEH 00yJaroIuXCcsl ¢ pa3InYHbBIMU 00pa30BaTEbHBIMU MTOTPEOHOCTAMU U MHIUBUYaIbHBIMU
BO3MO>KHOCTSIMU

- wucnonb3oBanne WKT u JucTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTWH OOydeHUs,
o0ecneunBaroIIUX COBPEMEHHbBIE aKTUBHOCTH 00y4daromuxcs (oOyJarolue caiThl, YpOKH OHJIAiH, BUIEO
JICKIIHH ).

- MHULIMMPOBAHME M TNOAJAEP)KKA MCCIEN0BAaTENIbCKOM AEATEIbHOCTH IIKOJBbHUKOB B pPaMKax
peanu3anuy MU UHAWBUYaJbHBIX U TPYNIOBBIX HCCIEA0BATENbCKUX MMPOEKTOB, IOMOTaeT NMpuoOpecTH
HaBbIK CAMOCTOSITEJIBHOTO PELIEHUSI TEOPETUUECKON pobaeMbl, 0(pOpMIEHHsI COOCTBEHHBIX U/IE€H, HaBbIK
YBAKUTEIBHOT'O OTHOLICHUS K YY)KUM HJesIM, 0(OPMIIEHHBIM B paboTax JAPyrux UCCieaoBaTesiel, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS TIepel ayIuTOpHel, apryMeHTUPOBaHMsI U OTCTaUuBaHUS CBOEH TOUKHU 3pEHUS;

- CO3/1aHH€ TUOKOW M OTKPBITOW Cpelbl OOYYEHMsI U BOCIHUTAHHUS C HUCIIOJIb30BAaHUEM TaJKETOB,
OTKPBITBIX 00pa30BaTeIbHBIX PECYPCOB, CUCTEM YIPABICHHUS MTO3BOJIIET CO3aTh YCIOBUS JUIsl pean3auu
nposo3rameHHsix KOHECKO Benynmx npunnunoB obpazoBanus XXI Beka: «obpa3zoBaHue sl BCEX,
«00pa3oBaHue yepe3 BCIO XKHU3HbY, 00pa30BaHUE «BCEI/A, BE3/IE U B JII000E BPEMSI».

Pe3ynbrarhl enMHCTBA yueOHOW M BOCIIUTATEIBLHOMN NESITEIILHOCTH OTPaXKEHBI B pazjenie pabodeit
nporpaMMmbl  «JIMYHOCTHBIE pe3ylbTaThl M3ydeHHUs YydyeOHOro mnpenMera «MaremaTuka» Ha YpOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHU».

Bocnutanue poccCHMICKOM TIpa)IaHCKOM MJEHTUYHOCTH, MATPUOTH3Ma, YBAXKEHUE K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTHU niepen PoauHoM, ropocTH 3a cBOM Kpai, cBOX0 Ponuny, npomuuioe n
HACTOsIIee MHOTOHAIIMOHATILHOTO Hapoaa Poccun, yBakeHUe rocy1apCTBEHHBIX CUMBOJIOB.



COJEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE W JECATHYHBIC, NEPEX0] OT OAHON (opMbl 3amucu JIpobel K ApYyrou.
[TonsiTe panMOHANBHOIO YHWCIA, 3alMCh, CPaBHEHHUE, YHOPSAJOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmernueckue ACHCTBHS C pallMOHAILHBIMH 4HMclIamH. PerieHue 3amad U3 peaqbHOW MPAaKTUKUA Ha
4acTH, Ha JIpoOH.

CreneHp ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOpa3oBaHNUEe BHIPAXKEHUH Ha OCHOBE
oIpesieNIeHus], 3auch 0onbmuX uuceln. IIponeHTsl, 3anuch NPOLIEHTOB B BUJE APOOU U IpoOU B BUIE
IPOLEHTOB. TpY OCHOBHBIE 3a/1a4 Ha MIPOLIEHTHI, PELLICHUE 3a7a4 U3 PEAJIbHOM IPAKTUKH.

[TpuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYPaIbHbIX YHCE.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMast U 00paTHas POIOPLHOHAIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepemeHHbIE, 4YUCIOBOE 3HAYECHHE BBIPAXKEHHUS C MEpPEeMEHHOW. JlomycTumble 3Ha4YeHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMM B BHJEe (QopMyibl. Beluucienus mno
dopmynam. IlpeoOpa3oBaHne OyKBEHHBIX BbIpR)KEHHUH, TOKIECTBEHHO DPAaBHbIE BBIPAXKEHUs, MpaBUIIA
npeoOpa3oBaHUsl CyMM M IIPOM3BEICHUH, IpaBHUa PACKPBITUS CKOOOK M IPHUBEICHMS IOJOOHBIX
CllaraeMblx.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTelIeM.

OpHowieHsl M MHorowieHsl. CreneHb MHorowieHa. CIlO)KEHHE, BBIUMTAHUE, YMHOXKCHHE
MHOro4aeHoB. @opMyIbl COKpaIIEHHOTO YMHOXKEHUSA: KBaJApaT CyMMBbl U KBajapaT pasHocTu. Dopmyiia
pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOUJIEHOB Ha MHOKUTEIH.

YpaBHeHusI 4 HepaBeHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHMs, IIpaBUia MpeoOpa3oBaHUs YpPABHEHUS, PaBHOCUIIBHOCTb
YpaBHEHUU.

JInHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOpHEH JMHEHHOIO YpaBHEHMS, pELICHUE
JUHENHbIX ypaBHeHUl. CocCTaBleHHE YpaBHEHHMIl MO yCIOBUIO 3ajaud. PellleHne TEKCTOBBIX 3adad C
MIOMOUIBIO YPaBHEHUM.

JluneliHOe ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX ypaBHEHUN
C JBYMs IE€peMEHHbIMHU. PelieHune cucreM ypaBHEHMH cIOCOOOM MojacTaHOBKU. IIpumepsl pemieHus
TEKCTOBBIX 33/]1a4 C TIOMOIIIbIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha npsmoi. YucioBele NMpoMexyTku. PaccTosHue Mexay ABYyMs TOYKAMH
KOOPJIMHATHOU IIPSIMOM.

[TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opJJHAaTa TOYKA Ha KOOPAWHATHOM
iockoctd. ITpumepsl rpadukoB, 3agaHHbIX (GopMynamu. UteHne rpagukoB peanbHbIX 3aBUCHMOCTEH.
[Tonstue dynkuuu. I'padpuk ¢pynkuun. CsolictBa (yHkumid. Jluneiinas gynkuus, e€ rpapuk. I'paduk
byukimu Y = |X|. I'paduueckoe penieHne TUHEHHBIX YPaBHECHUN M CHCTEM JIMHEHHBIX YPAaBHEHHIA.

8 KIIACC
Yucsa v BbIYUCICHUSA
KBanpatuslit kopeHsb u3 yucna. [lonsatue 00 uppannoHaaIbHOM YHcie. [lecaTHaHbIe MPUOTKEHUS
UppanMoHanbHbIX uucen. CBoWCTBa apu(PMETHYSCKUX KBAJAPATHBIX KOPHEHM W WX TMPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUH M BBRIUUCICHUSAM. JleiiCTBUTEILHBIC YHCIIA.
CreneHsb C 1ebIM MoKa3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.
AulredpanyecKkue BbIpasKeHUs1



KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anrebOpamveckoil npodu. CrokeHue, BBIYUTAHUE,
YMHOXXEHHE, JeTICHHEe areOpandeckux Apooeil. ParmonanbHbie BRIpakeHHs U UX TpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHMH, CBOJAIIMXCA K IMHEHHBIM M KBaJpaTHIM. [IpocTeiiue 1poOHO-paloHalbHble ypaBHEHHUS.

I'paduueckas MHTEpHpeTaLUs YPAaBHEHUN C JBYMS [IEPEMEHHBIMHU M CUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs IIepeMeHHBIMU. [IpuMepsl peleHns CuCcTeM HETMHENHBIX YPABHEHUN € ABYMs IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEpAaBEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OJHOW NEpeMEHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBAa C OJHOM nepeMeHHOW. CUCTEMBbl JTMHENHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUUHA

[Tonstue Gynkuuu. O6gacTh OonpeneneHns 1 MHOXKECTBO 3HaueHu ¢yHkuuu. CriocoOsl 3a1aHus
(byHKIHIA.

I'paduk ¢dyakinuu. Yrenue cpoiicTB ¢yHkiuu mno e€ rpaduky. Ilpumepsl rpadukoB ¢GyHKIUA,
OTpa)KAIOIUX PeabHbIE MPOLIECCHI.

OyHKIIMY, ONUCHIBAIOIINE TPSIMYIO H OOpaTHYIO MPOMNOPIMOHAIBEHBIE 3aBUCUMOCTH, UX TPa(HKH.
Oynxupn Y = X2, Y = X3, y = VX, y=|X|. Tpadudeckoe pemenre ypaBHEH I i CHCTEM ypaBHEHHIL.

9 KVIACC

Yucsia v BbIYUCICHUSA

PanmonanbHbIe 4ncIa, MppalMOHAIBHBIE YHCIA, KOHEUYHbIE M OSCKOHEYHBIC JECATHYHBIC APOOH.
MHO€ecTBO JNEHCTBUTENBHBIX YKCEN, ACHCTBUTEIbHBIE YMCIa KaK OECKOHEYHbIE JECSTHYHBIE APOOHU.
B3anMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JCHCTBUTEIBHBIX YHUCEN U KOOPAUHATHOU
IPSIMOiA.

CpaBHeHUe 1eHCTBUTEIBHBIX YHCel, apu(pMETHUECKUE TeHCTBUS C NeHCTBUTENBHBIMU YHCIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOLIEM MHpE.

[TpuOmmk€HHOE 3HAYEHHE BEITMYMHBI, TOUHOCTh Npuoamxenus. Oxpyriaenue yucen. [lpukuaka u
OLICHKA PE3YJIbTATOB BBIYUCICHUM.

YpaBHeHus! M HEpABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHne ypaBHEHHMH, CBOISIIMXCS K KBaJpaTHbIM. bHKBaapaTHOE
ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUN TPEThe U UeTBEPTOM CTEIEHEN Pa3I0KEHUEM HAa MHOKUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHHMH. PelleHne TEKCTOBBIX 3aj1ad  alreOpandecKuM
METOJIOM.

VYpaBHeHHe ¢ AByMs NepeMeHHBIMU U ero rpaduk. Pemenue cuctem AByX JTMHEMHBIX YpaBHEHHH C
JIBYMS IIEPEMEHHBIMU. Pelenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOM
creneHu. ['papuueckas HHTEpIpeTaLUs CUCTEMBl YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PelieHne IMHEWHBIX HEPABEHCTB C OJHOM IIEpEMEHHOMU. PellleHre cucTeM JTMHENHBIX HEPABEHCTB C
onHOU mepemeHHoW. KBanparneie HepaBeHcTBa. ['padmueckass MHTEpIpeTanusi HEPABEHCTB U CHUCTEM
HEPaBEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA



KBagparnunas gyukmus, e€ rpadux u coiictsa. [lapabosa, KoopAuHATHI BEPIIUHBI TAPA0OJIBI, OCh
CUMMETpPUHU TapadoJIbI.

Ipaduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuH

[TonsiTHE YMCTOBOM MMOCIIEIOBATEILHOCTH. 3a/IaHHE ITOCIIEIOBATEILHOCTH PEKYPPEHTHOM (GOpMYIIOif
u GhopMyIoii N-Tro ujieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccur. @opmysibl N-ro uwieHa apudmernyeckoil u
FeOMETPHUUECKOM MPOTrpeccuii, CyMMBI MEPBBIX N UJICHOB.

N3o06paxenue 4ieHOB apuMeTHIecKoi 1 TeOMETPUIECKON MPOrpeccuii TOUKaMU Ha KOOPIUHATHOM
IUIOCKOCTH. JIMHEMHBIN 1 3KCTIOHEHIIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.



MEXIPEJIMETHBIE CBA3U YYEBHOI'O IPEIMETA «AJI'EBPA»

Knacc Ha3Banue Tembl MexnpenMeTHbIE CBS3U

7 Belpaxkenuss u  ux mnpeoOpa3oBaHus. | PyCCKMI S3bIK: HOBas TEPMHUHOJIOTHS, €€
YpaBHeHust MIPaBUIILHOE HAIIUCAHUE
OyHKIUU UYepueHue: BUABI JIMHUN, TOJIIUHA TUHUHI IIPU

ITOCTPOCHUH Pa3INIHBIX TPapUKOB

DJIeMEHTBI CTATHCTHKH Ousuka: OmpeneneHue CpeIHEMECSYHOTO
pacxojia SJIEKTPOIHEPTHH

8 KBanpaTHble ypaBHeHUs ®usuka: /IBrxkeHue tena
Crenens ¢ eIbIM OKa3aTeNeM dusuka: KonmndecTBo TEMIOThI
DJIEeMEHTBI CTaTUCTHUKHU n TCOpUHU IIepquI/Ie: BUJIbI HHHHﬁ, TOJIIMHA JIMHUAMN nmpu
BEPOATHOCTEH HOCTPOEHHHU PA3INYHBIX IPahHKOB

9 KBanparuunas GyHkuums ®usuka: /Iprwkenne Tena 1o napadose
DJIEeMEHTBI CTaTUCTHUKHU n TCOpHUHU IIepquI/Ie: BUJIbI HHHHﬁ, TOJIIMHA JIMHUAM nmpu
BEPOATHOCTEH HOCTPOEHHHU PA3INYHBIX IPaHKOB

Mesicnpeomemuvie cesa3u 6 0OyueHuu mamemamuxe SIBISIOTCS BaXHBIM CPEACTBOM JIOCTHIKEHUS
IPUKJIAJHOM HAIIPaBJICHHOCTH 00yueHUs MaTeMaTHKe. Bo3M0OXXHOCTB 110100HBIX CBsA3el 00yCIOBICHA TEM,
YTO B MAaTEMATUKE U CMEXHBIX JUCLMIUIMHAX U3Yy4alOTCs OJIHOMMEHHbIE MOHATHUS (BEKTOPBI, KOOPAUHATHI,
rpaduku U GYHKINUH, YPABHEHHUS U T.I.), @ MATEMAaTHYECKUE CPEICTBA BBIPAKECHUS 3aBUCUMOCTEH MEXITY
BenuurMHaMu (popmynbl, rpaduku, TaOIMIBI, YpaBHEHHs, HEPABEHCTBA) HAXOAAT IPUMEHEHHUE IpH
W3YYEHUU CMEXHBIX JUCHMIUIMH. Takoe B3aMMHOE NMPOHMKHOBEHUE 3HAHUI M METOJOB B pa3/IM4HbIC
yueOHbIE MPEAMETHI UMEET HE TOJIBKO MPUKIAHYIO 3HAYUMOCTb, HO U CO3JIaeT OJIaronpHusTHBIE YCIOBUS
U1t OPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS.

N3ydyeHne Bcex IpPEAMETOB €CTECTBEHHOHAyYHOI'O LMKJIA B3aMMOCBA3aHO C MaTE€MaTUKOM.
MaremaTHka JaeT ydalluMCs CHUCTEMY 3HaHUN M yMEHUH, HEOOXOAMMBIX B IOBCEHEBHOW >XU3HU U
TPYZAOBON JI€ATENbHOCTH YEJIOBEKa, a TaKXKE BaXKHBIX JUIS M3YYEHHUS CMEXHBIX AMCHUIUIMH ((U3UKH,
XUMHUH, YEepUYEHHUs, TPYAOBOro oOyueHus, acTpoHOMHHM U J1ip.). Ha ocHoBe 3HaHMH MO MaTreMaTHKe Y
y4amuxcst GopMHpYIOTCs 00LIeTIpeIMETHbIE pacYeTHO-U3MEpUTENbHbIE yMeHUs. [Ipy1 M3ydeHnn CMEXHBIX
JUCLUIUINH PACKPBIBAETCSI INPAKTUYECKOE IPUMEHEHHME IIOJIy4a€MbIX YYalIMMHCS MaT€MaTUYeCKUX
3HaHUH M YMEHHH, YTO CHOCOOCTBYeT (OPMHPOBAHUIO Y YydYallUXCs HAyYHOIO MHPOBO33PEHUS,
IPEJICTaBICHUH 0 MATEMaTUYECKOM MOJIETTMPOBAHNHU KaK 0000IIEHHOM METO/I€ TO3HAHUS MUPA.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay XxapaKTepu3yrTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, LIEHHOCTHBIM
OTHOULIEHUEM K JOCTHXEHUAM POCCHUCKMX MATEMAaTUKOB W POCCUKCKONM MAaTeMaTHYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBHIO K BEITIOJTHECHHIO 00sI3aHHOCTEH rpakjaHIHA U pEaTM3aIliH €T0 MPaB, MPEJACTABICHUEM
0 MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, TMPOIEIYp
IpaXAaHCKOro 0O0IIecTBa (HAampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO 3TUYECKUX
npo0sieM, CBSA3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHH HayKd, OCO3HAaHHMEM Ba)XKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4yaCcTUE€ B pEUICHUM MPAKTUYECKHX 3a/ad MaTeMaTU4YeCKOu
HAIPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYeCKOTro 0Opa3oBaHUS HA MPOTSIXKEHUU BCEH JKU3HU
JUISl YCTHEIHOM NMPpo(deCCUOHATBHOM NESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHAMBUIYATBbHON TPACKTOPUH OOpPA30BAHMS U KU3HEHHBIX IIJIAHOB C y4ETOM
JMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOILIMOHATIBHOMY M ACTETHYECKOMY BOCHPHATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KICHUN, YMEHUIO BUIETh MATEMaTHYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIMeH B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YETOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAyKH Kak
chephl 4eIOBEUECKOW NEATETLHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTHU ISl Pa3BUTHS IMBUIM3AIINH,
OBJIQJICHHEM SI3bIKOM MAaTE€MaTUKHM M MAaTeMaTHYEeCKOM KyJIbTypOW KakK CpEICTBOM IO3HAHHUS MHpA,
OBJIQJICHHEM MPOCTEHITMMHU HABBIKAMH HCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbSI W 3MOLMOHAJIBLHOIO
Os1aromosyqusi:

TOTOBHOCTBIO TPUMEHSATh MAaTE€MaTUYECKHE 3HaHUs B MHTEPECax CBOETO 3J0pPOBbs, BEACHUS
3JI0pOBOTO 00pa3a KU3HHU (30POBOE MUTAHUE, COATAaHCHPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETYIIspHAS
¢uznyeckass akKTMBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(dIeKCHUH, NPU3HAHMEM CBOEro IpaBa Ha
omMOKY ¥ TAKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAaIlNel Ha MpUMEHEHNE MaTeMaTUYECKUX 3HAHUH I peIIeHUs 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpY’KaloIllled CpeJbl, IUIAaHUPOBAHHUS IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX TIOCIEACTBUN st
OKPY’KaIOIIEeH Cpellbl, OCO3HAaHWEM TIJI00AJTBLHOTO XapakTepa HKOJIOTHYECKHUX MpoOJeM U myTed Hx
pernieHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COUMATbHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBbIO K JECHCTBUSAM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTHYECKYI0 JCATEIHHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCS y NPYTUX JIOJICH,
npuoOpeTaTh B COBMECTHOM JACSITEIIPHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTUX;



HE00X0IMMOCTBIO B (POPMHUPOBAHUYU HOBBIX 3HAHMI, B TOM YUCiIe (OPMYIUPOBATh UACH, TOHATHUS,
TUNOTE3bl 00 OOBEKTaX M SBJIECHUSAX, B TOM 4YMCIE DPAaHEE HEU3BECTHBIX, OCO3HABATH JAE(OUIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYAIMIO, BOCIPUHMMATH CTPECCOBYIO CUTYaLUIO Kak
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHIUMAEMBIE PELICHUS U JCUCTBUS, (OPMYINPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJornueckue aeiicTBusA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTeMaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIICHUHA MeXAy TMOHATUAMH, (HOPMYJIHUPOBATH OMpPENEICHUs TOHSATHI, YCTaHaBIIMBAThH
CYIIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS ISl 0000IIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh W NIPEOOPa3OBBIBATh CYXKIACHUS: YTBEPAUTEIBHBIE W
OTpUIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIAITh MAaTEMATUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEYHS B (PaKTax, TaHHBIX,
HAOMIO/IEHUSAX U YTBEPXKICHUSX, Mpeaaratb KpUTEPHUH ISl BBISBICHUS 3aKOHOMEPHOCTEH H
NPOTHUBOPEUHNL;

JiefaTh BBIBOJBI C MCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

pa3buparh JOKa3aTelbCTBA MaTEeMAaTHMUECKUX YTBEPXKIEHUH (TMpsMble U OT MPOTHUBHOTIO),
MPOBOANWTH  CAMOCTOSITEILHO  HECJIOXKHBIC  JOKa3aTelIbCTBA  MaTeMaTHYeCKUX  (PakToB,
BBICTpAaWBaTh ApPTYMEHTAIMIO, MPHBOIUTh MPUMEPbl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BEIOMpaTh CIOCOO pelleHus y4eOHOH 3amadyu (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHHS,
BbIOMpaTh HanOoOIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICNIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/IbCKHe 1eliCTBUA.

HCIIONIb30BaTh BOIPOCHI KAaK HCCIENOBATENbCKUM WHCTPYMEHT MO3HaHUs, (OpMYIHpOBAThH
BONPOCHI, (PUKCUPYIOIINE MPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSITENIFHO YCTAaHABIUBATH HCKOMOE
U JaHHOC, (1)OpMI/IpOBaTB FI/IHOTC?)y, apFYMCHTI/IPOBaTB CBOIO ITO3UITNIO, MHCHUC,

MPOBOAMTH MO CAMOCTOSTEIHHO COCTABICHHOMY IJIaHY HECJIOHBIN IKCIEPUMEHT, HEOOIbIIOe
WCCJICJIOBAHKME I10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COO0I;

CaMOCTOSITENILHO (hOpMyITHpOBaTh OO0OOIIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEASHHOTO
HaOII0IeHUs, MCCIIEI0BAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATH MPEIIOIOKEHUS O €T
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh M W3OBITOYHOCTH WH(OpPMAIMH, MAHHBIX, HEOOXOMMMBIX IS
pEIIeHUS 3aa9H;

BBIOHMpaTh, AaHATM3UPOBATH, CHCTEMATH3UPOBATH M MHTEPIPETUPOBATH MHPOPMAIIHIO PA3TUIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

BBIOMPATH (hOpPMY MpecTaBiIeHUs HHGOPMAIINH U WJUTFOCTPUPOBATH PEIIaeMbIe 3a/1a91 CXEMaMH,
JIuarpaMMamu, HHOU rpaduKoi U UX KOMOMHAITUSIMU;



® OlEHUBaTh HAA&HKHOCTh HMHQOPMAIMM IO KPUTEPUSM, NPEUIOKEHHBIM YUUTEIEM WU

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.
KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

® BOCIPHHHUMATH U (POPMYIIUPOBATH CYKJCHUS B COOTBETCTBUU C YCIOBUSIMH U IEISIMH OOIIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 XO/1y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh MOJIYUEHHBIH pe3ybTaT;

e B XO0e 00CYXAeHHUs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYk/1aeMOi TeMbI, TPOOJIEMBI, pelIaeMoi
3aJauM, BbICKA3bIBaTh UJICH, HAIICJICHHbIC HA TIOUCK PEILIEHUs, COMOCTABISATh CBOU CYXACHHUS C
CYKICHUSIMH APYTUX yYACTHUKOB TUAIIOTA, OOHAPYKUBATH Pa3jMdde U CXOJACTBO TO3HIIHMA, B
KOPPEKTHOU opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

® TIPEIACTaBIATH pE3YyIbTaThl PEIICHHUS 3aJauyM, OKCIEPUMEHTa, WCCICAOBAHUS, MPOEKTA,
CaMOCTOSITENILHO BEIOMPaTh (hOpMaT BBICTYIUICHHS C YYETOM 3a/1a4 IPEe3eHTAMU K OCOOEHHOCTEH
ayJUTOPUH;

® [OHMMAaTh W HCIIOJIB30BAaTh TMPEUMYIIECTBA KOMAaHIHOW ¥ WHAMBHAYAIbHON paboThl Mpu
peleHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

® [PUHUMAThH IEJIb COBMECTHOM J€ATEeIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM padoThI,
pacrpenensaTs BUABl paboT, IOroOBapUBaThCs, OOCYKIaTh MpoOIEecC M pe3yibTar pabdoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® y4acTBOBATh B IPYIIOBBIX (popmax paboTsl (00Cyx1eHUsI, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI
U JIPYTHE), BBINOJIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOW JICUCTBUS C APYTHMHU
YJIeHaMH KOMAaHJIbI, OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

® CaMOCTOSITEIbHO COCTAaBJIATH IJIaH, AITOPUTM pEIICHUs 3ajaud (UM ero 4acTh), BHIOMpATh
croco0 pemieHduss ¢ y4ETOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPO.Ib, IMOLMOHAJIBHBII HHTEJJIEKT:

® BIAJECTh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIS TpoIlecca U pe3yibTara perieHHs
MaTeMaTHYeCKOH 3aauu;

® [pEeIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpH PEIICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBBl B JESITENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHMBAaTh COOTBETCTBHUE pe3yJbTaTa JI€ATEIbHOCTU T[OCTABICHHON LEIU U YCIOBUSIM,
OOBSICHATH TPUUUHBI JOCTHXKEHUS WJIM HEJOCTHKEHUSI 1I€JIA, HaXOIUTh OMIMOKY, TaBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4ueHus B 7 kiacce o0yJaronuiics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:

Yucsa v BbIYUCICHUSA

BbimonHATh, coyeras yCTHbIE W IMUCbMEHHbIE MPHEMBI, apu(MeTHUecKue AEUCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHHs] YMCIOBBIX BBIPAXKEHWM, NMPUMEHATh Pa3zHOOOpa3HbIE CHOCOOBI U TMPUEMBI
BBIYUCIICHHS] 3HAYCHUN APOOHBIX BBIPAXKEHUH, coJlepKaluX OOBIKHOBEHHBIE U JECATUYHbIE JPOOu.

[Tepexoauth OT OAHOM (GOPMBI 3amMCH YUCeN K APyroi (ImpeoOpa3oBbIBaTh JECITUYHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUUYHYIO APOOb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.



OxpyryaTh yucna.

BBINONHATP NPUKUAKY M OLEHKY pe3ylabTaTa BBIYMCICHHM, OLEHKY 3HA4YCHMM YHCIOBBIX
BBIPQKCHH. BBINIOIHATE NEHCTBHA CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMH.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbBIX YU CEI.

Pemath  mpakTUKO-OpMEHTHUPOBAHHBIE  3aJauM, CBA3aHHbBIE C  OTHOILLIEHUEM  BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYHH, IPOLICHTAMHU, HHTEPIIPETUPOBATD PE3YJIbTAThI PEIIECHUS 3a1a4 C yU4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonb30Bath anredpandecKyto TEPMUHOIOTHIO M CHMBOJIMKY, TPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IPU 33aHHBIX 3HAUCHHSIX [IEPEMEHHBIX.

BoemonHATe npeoOpa3oBaHMsA IEJOTO BBIPAKEHHS B MHOTOWIEH NPUBEIACHHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa HA MHOTOWIEH, NPUMEHSTH
(GopMyIbl KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBISITh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXHTEIU C IOMOILIBIO BBIHECEHMS 3a CKOOKH
00IIer0 MHOXKHTEJSI, TPYNITUPOBKU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHUSI.

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB Ui PEIICHUS pa3jIMYHbIX 33/ad U3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonp3oBaTh CBOWCTBAa CTENEHEH ¢ HATypajJbHBIMM IIOKa3aTeNIMU Il [PeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHeNWHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSS NIPaBUIIa NIEPEX0A OT UCXOIHOTO
YpaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPABHEHUN M UX CUCTEM.

[Tonbuparhs npuMepsl Hap 4YHCEN, SIBJIAIOLIMXCS PELICHWEM JIMHEHHOro ypaBHEHUsI C JByMs
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH IpadUK JUHEHHOro ypaBHEHHS C JABYMs NEPEMEHHBIMH,
MO0JIb3YACH TpauKOM, IPUBOAUTD IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemiate cuctemsl IByX JTMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapHUecKu.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX YPAaBHEHMH IO YCIIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MOJTYYEeHHbIN pe3ynbTar.

DOyHKIUUHA

N300pakaTh Ha KOOPAMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOpAMHATAM, JTY4H,
OTpE3KHU, UHTEPBAJIbI, 3alMChIBATH YHUCIOBBIE IPOMEKYTKH Ha alredpanyeckoM s3bIKe.

OtmedaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJIUHATaM, CTPOUThH Tpaduku
nuHeHHbIX QyHKUuld. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceIBaTh ¢ TOMOIIBIO (PYHKIUI U3BECTHBIE 3aBUCMOCTH MEX]Ty BEIMUNHAMU: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoaute 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Torumate rpaduveckuii croco0 TpencTaBieHUs W aHaau3a HWHQOpMAIMU, W3BJIEKaTh U
MHTEPIPETUPOBATh MHPOPMAILIUIO U3 TPapUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konity o0ydenus B 8 kiacce 00yJaromuiics MoyyuT CiaeyloNue MpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX YHMCEN Ui CpaBHEHUS,
OKpPYTJIEHUS ¥ BBIYUCIICHUH, 1300pakaTh AeHCTBUTEIbHBIC YK CIAa TOYKAMHU Ha KOOPIMHATHOW MPSIMOH.



[TpuMeHsATh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHSA, HAXOIHWThb KBaJpaTHbIE KOPHH,
UCIIOJIB3YS MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBHIMOIHATH MpeoOpa3oBaHUs BBIPAXKEHHUH, COAepKaIINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Yysl CBOMCTBA KOPHEH.

M cronp30BaTh 3auc OOJIBIIMX U MAJIBIX YHCEJ C TOMOIIBIO JECITUYHBIX IpoOei U cTeneHei yncia
10.

Anredpanyeckue BbIPaKeHUs

[IpyMeHsTh MOHATHE CTENEHM C LIENBIM MOKA3aTeNeM, BBIMOIHIATH MPEOOpa30BaHUs BBIPAXKEHUI,
COJZIepIKAIIMX CTEIECHHU C LEJIbIM I10Ka3aTesIeM.

BbINONMHATE TOXKAECTBEHHBIE IPEOOpPA30BaHUsl PALMOHAIBHBIX BBIPAXKEHUN HAa OCHOBE IpPaBUII
JEICTBUI HaJl MHOTOYWICHAMHU U aJIreOpandecKiuMU IpoOsSMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensTe mpeoOpa3oBaHUs BBIPAKEHUH Ul pEIIEHUS pPa3JIMYHBIX 33/7ad W3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 pEaIbHON IPAKTUKHU.

YpaBHeHus1 1 HEPABEHCTBA

Pewate nMHeNHbIE, KBaJpaTHbIE YPAaBHEHHS U PALMOHAJIbHBIE YPAaBHEHUS, CBOJAILLMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH ¢ JBYMs IEPEMEHHBIMHU.

IIpoBOINTE MpOCTEHUIIME HCCIENOBAHMS YPAaBHEHMM W CHCTEM YpaBHEHUH, B TOM 4YHCIE C
NpPUMEHEHHEM TrpauuecKuX TMpeAcTaBleHu (ycTaHAaBIWBaTh, MMEET JIM YPaBHEHHE WM CHCTEMa
yYpaBHEHUU pellIeHUs], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT CIOBECHON (POPMYJIMPOBKHM 3alaud K €€ aireOpandyeckoidl MOJENU C MOMOILbIO
COCTaBJICHUS] YPaBHEHMsI WJIM CUCTEMbl YpPaBHEHUMN, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4u MOJIYYEHHBIH pe3ynbTarT.

[IpuMeHATh CBOWCTBA YHMCIIOBBIX HEPABEHCTB [UJIl CpPAaBHEHMS, OLEHKH, peulaTh JIMHEWHbIE
HEpaBEHCTBA C OJHON MEPEMEHHON M UX CHCTEMBI, JaBaTh Ipa)MuecKyl0 HIUTFOCTPALMI0 MHOXKECTBA
pelIeHn HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonnmath W HCMOJIB30BaTh (YHKIMOHAJIbHBIE TOHATUS M S3bIK (TEPMUHBL, CHUMBOJIUYECKHE
0003Ha4YeHMUsT), ONIPEIEIATh 3HAaU€HNE (PYHKIIMM [0 3HAYEHUIO apIyMEHTa, OIPEeNTh CBOMCTBA (DyHKIUN
1o e€ rpagukKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y =k/X,y=x2,y=x3,y = |x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBOI dbyHkIuy no e€ rpaduky.

K koH1y 00ydeHus B 9 kiaacce 00yqaromuiics MoyyuT CiaeIylomnue npeIMeTHbIe pe3ybTaThl:

Yuciia v BbIYHMCIEHUSA

CpaBHUBATh U YIOPSAIOYNBATH PallMOHAIbHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmernyeckue JeMCTBUS C  palMOHAJIBHBIMU YHCJIAaMH, cOdYeTas YCTHblE U
MYCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIbHBIMU YHCIAMH.

HaxonuTh 3HaueHUs cTENeHe! ¢ 1eIbIMU [T0Ka3aTeIsIMU U KOPHEH, BBIUMCIIATh 3HAYEHHS YUCIIOBBIX
BBIPAKECHUI.

OKpyrysiTh JEHCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKUAKY pPE3yJbTaTa BBIUUCIECHUH, OLICHKY
YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemmats nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, ypaBHEHHUSI, CBOSAIINECS K HUM, IPOCTEHIINE APOOHO-
palOHaIbHbIE YPABHEHUS.

PemaTe cucteMsl 1ByX TMHENHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU U CUCTEMBI IBYX YpaBHEHUH,
B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEMHBIM.

Pemarb TekcToOBbIE 3a/1auM anreOpanyecKuM CIOCOOOM C MOMOIIBIO COCTAaBJICHUS YpaBHEHUS WM
CUCTEMBI JIByX YPaBHEHH ¢ IBYMsI IEpEMEHHBIMHU.



IIpoBOAUTE MPOCTEUIINE HCCIECNOBAHMUS YPABHEHUM U CUCTEM YPaBHEHUN, B TOM YHCIE C
IpUMEHEHHEM TIpaUUecKux Npe[CcTaBIeHUN (yCTaHAaBIMBaTh, MMEET JHM YypaBHEHHE WIM CHCTEMa
YPaBHEHMH PELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

PemaTh nuHeliHbIe HEpAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paXkaTh PEIICHUE HEPABEHCTB Ha
YUCJIOBOM IPSIMOM, 3alIUCHIBATh PEIICHKE C IOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOLIME KBaJpPaTHOE
HEpPaBEHCTBO, M300paXkaTh pelIeHHE CUCTEMbl HEPABEHCTB HA YKMCIIOBOM MPSMOMA, 3aIIUChIBATh PELICHUE C
IIOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3HaBaTh (yHKIMHM H3y4eHHBIX BUAOB. Iloka3bplBaTh CXEMaTHUECKH pACIIOJIOKEHHE Ha

KOOPJMHATHOM TI0OCKOCTH rpadukoB GpyHKImid Buna: y = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢, y = x3,
y =X, ¥ = |X|, B 3aBECHMOCTH OT 3HAUYCHHIi KOA((DUIMEHTOB, ONUCHIBATH CBONCTBA ()YHKIIHIA.

Crpouth U M300pakaTh CXEMATUYECKU I'papUKH KBAaIpaTUYHBIX (YHKIUH, ONUCBHIBaTH CBOICTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3naBare kBaapaTHuHylo (GYHKOHIO 1O (opmyse, TPUBOAUTH TNPUMEPHl KBAaAPATHUHBIX
GyHKIMH U3 peabHON KU3HU, PU3UKH, TECOMETPHUH.

YucioBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

Pacrnio3HaBaTh apu)MeTHUYECKYIO U FEOMETPUUECKYIO IIPOTPECCHH MIPU Pa3HBIX crloco0ax 3aJaHus.

BBIMONHATE BBIYHMCICHHA C HUCHONB30BaHHMEM (opMya N-To wieHa apudMeTHdeckod u
r€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl HOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemats 3agauu, CBA3aHHBIE C YUCIIOBBIMU [TOCIIEOBATEILHOCTSMH, B TOM YHUCJIE 331241 U3 PEAIBHOM
XKHU3HH (C HCIIOJIB30BAaHUEM KAIBKYIIATOPA, HU(POBBIX TEXHOJIOTHIA).

OPI'AHM3ALIMSA MPOEKTHOM Y YYEBHO-UCCJIEJOBATEJIbCKOM JEATEJIbHOCTH
OBYYAIOIIUXCHA

HccnenoBatenbekast JeATENBHOCTD YYAIIUXCSl — 3TO COBOKYITHOCTb JEMCTBUI IIOMCKOBOTO
XapakTepa, Beylias K OTKPbITHIO HEU3BECTHBIX IS yJalxcs GakToB, TEOPETUUECKUX 3HAHUH U
CIOCOOO0B JESATENLHOCTH. YUeOHOE UCCIIEIOBAaHNE COXPAHSET JIOTUKY MCCIIEJOBAaHUSI HAYYHOTO, HO
OTJIMYAETCS OT HErO TEM, YTO HE OTKPHIBAET 0OBEKTUBHO HOBBIX ISl YEIOBEYECTBA 3HAHUM.

B kadyecTBe OCHOBHOTO Cpe/iCTBA OpraHU3alluy UCCIe10BaTeNbCKON pabOThl BBICTYIAET CUCTEMA
MCCJIEIOBATEIbCKUX 3aJaHUN.

HccnenoBatenbckue 3a1aHusl — 3TO NMPEABABISIEMbIE YUaIIUMCS 3a/1aHUs, COJIEprKallKe MpooIeMy;
pelieHre ee TpedyeT NPOBEACHNE TEOPETUUECKOI0 aHAIN3a, IPUMEHEHHE METO/I0B HAyYHOTO
MCCIJIEJOBAHMSI, C IOMOIIBIO KOTOPBIX YYAIMECS OTKPHIBAIOT PaHEE HEU3BECTHOE I HUX 3HAHME.

Llenb uccnenoBaTeNbCKOro METO/1a — «BBI3BAaTh» B YME YUEHUKA TOT CaMblii MBICIUTEIIBHBIN
MPOIIeCC, KOTOPBIN MEePEKUBACT TBOPEIl U M300peTaTeNlhb OTKPHITHS WiH n3o00peTenus. LlIkonpHIK
JIOJI’KEH MOYYBCTBOBATH MPeENeCTh OTKPHITUS. TakuM 00pazoM, Hccie10BaTeNbCKUi MpoIiece — 3TO He
TOJIBKO JIOTMKO-MBICIIUTENBHOE, HO M UyBCTBEHHO-IMOLIMOHAIIBHOE OCBOCHHUE 3HAHUM.

HccnenoBaTenbekas 1€ TENbHOCTD IIKOJIBHUKOB MOXKET ObITh OPraHW30BaHa Ha YpOKax, Ha
Kypcax 1o BbIOOpY ¥ BO BHEYPOUHOIl 1€ATEIbHOCTH.

dopmoii 0pOopMIIEHHSI HUCCIIEIOBATENBCKON pabOThI MOXKET SBJIATHCA TPOEKT, KOTOPBIA MOKHO
NpeCTaBUTh B BUJIE pedepaTa, MPe3eHTAIlMH, KOMITJIEKTa HaTJISAHbIX ITOCOOUH U T.11.

bnarogapsi mpoeKTHO-MCCIEA0BATENBCKON JEATEIBHOCTH, YUalIHeCs], MAKCUMAJIBHO MCIIONb3Ys
CBOM BO3MOYKHOCTH, MOTYT CaMOCTOSITEJIBHO CO3/1aTh MHTEJUIEKTyalbHbIN NIPOAYKT. B X01€e Takon



ACATCIIbHOCTHU pe651Ta HpOGyIOT CBOM CUJIbI, IPUMCHAIOT CBOU 3HAHUS, IIPOABIIAIOT C€6$I, IIOKAa3bIBaIOT
pe3yabTat. OdopmItsst pe3yabTaThl CBOCH HCCIIEI0BATEIHCKON PabOThI, yHaIIHecs MOTydaroT
MpPEICTaBICHHUE 00 00X TpeOOBAHUAX K MOATOTOBKE, TPOBEICHHUIO U OPOPMIICHUIO YIeOHOH PabOTHI.

Pe3y.]'IBTaTOM TaKoOH JACATCIIbHOCTHU ABIACTCA q)OpMI/IpOBaHI/Ie 1 BOCIIUTAHUC JINYHOCTHU,
BJI/ICIOLLEN IPOEKTHOM U UCCIIEI0BATEIbCKOM TEXHOJIOTUEN Ha YPOBHE KOMIIETEHTHOCTH.

[IpoekTHO-HCCNEA0BATENBCKAS AEITEILHOCTD MTO3BOJISET BBISIBUTH TBOPUECKHE CIIOCOOHOCTH
yyalxcs, uX JeJI0BbIe KauecTBa.

[lenouky ynpaxHeHUI O MapKeTax MPOJOJKAIOT 331aHUs, I/I€ PACCMaTPUBAIOTCS MAPKETHI U3
IMPpaBUJIbHBIX MHOT'OYT'OJIBHUKOB Pa3sHOT'O BUJA. I[OHOJIHI/ITCHBHO K 3THUM 3aJaHUAM I1I0JIC3HO UCCICOA0BATH
BO3MO>XHOCTh MOKPBITHS IIJIOCKOCTH PaBHBIMH TPANEIUsIMHU U PAaBHBIMU MTPOU3BOJIBLHBIMU
TPEeYroJabHUKaMH, a 3aTeM U IPOU3BOJIBHBIMHU BBITYKJIBIMU YETHIPEXYTOJbHUKAMHU. 3aBEPLUIUTH Pa3roBOP
Ha 3Ty TeMY MOXKHO paCCMOTpPEHHEM MapKETHBIX Y30pOB U3 MPOU3BOJIBHBIX (PUTYP M 3HAKOMCTBOM C
YIAUBUTEIBHBIMU MTAPKETAMM IOJUIAHJICKOTO XYAOXKHUKa-MaTeMaTuka Mopuca Ouepa. JloManHum
3aJJaHUEM K 3TOH TeMe MOJIE3HO MPEUI0KHUTh YUalTUMCS COCTaBUTh CBOM MapKETHBIN y30p.

Hcnonb30BaHue UCClieJOBaHUI Ha ypoKax COCOOCTBYET COMMKEHHUIO 00pa30BaHUs U HAYKH, TaK
KakK B O6yT-IeHI/IC BHCAPAKOTCA MMPAKTUYCCKUE MCTOABI UCCIICAOBAHWA 00BEKTOB U ABJICHUH mpupoabl —
HaOJIOICHUS M SKCIIEPUMEHTBI, KOTOPBIE SBISIOTCS criequuaHon (hopMoit mpakTuku. Ux
nejarornyeckasi IeHHOCTh B TOM, YTO OHU TIOMOTAOT YUUTEINIO MMOBECTH YJAIIUXCs K
CaMOCTOSITEIbHOMY MBIIIJICHHIO M CAMOCTOSATEIbHON MIPAKTHUUECKOH 1eATeNbHOCTH; CIIOCOOCTBYIOT
@OpMHpOBaHI/IIO Y HIKOJIbHUKOB TaKUX Ka4CCTB, KaK COO6pa3I/ITeJH>HOCTI), BAYMYHNBOCTD, HaCTOﬁHHBOCTb,
TCPICIIMBOCTh, aAKKYPAaTHOCTb,; Pa3BUBAIOT HCCJ’IGI{OB&TCJ’IBCKI/II\/JI moaxoJ K n3y4a€MbIM TCXHOJIOTHYCCKUM
MPOIECCaM.

Yuurtens Kak opraHu3aTop y4eOHOro mpoliecca, JOHKEH MPOSBIIATh U YIIPABICHYECKUE
CIOCOOHOCTH, U TBOpUecKuil oxo/. HemocpencrBeHHOE pyKOBOACTBO Y4EOHO-UCCIIE0BATEIBCKON
pa60T0171 HIKOJIBHHUKA — 3TO TOT BUJ II€AArOrui4€CKOro B33.PIMOI[CI>1CTBI/I$I, B KOTOPOM MAaKCUMAJIbHO
PacKpbIBAIOTCSI BO3MOXHOCTH COTPYIHUYECTBA, COABTOPCTBA, COTBOPUECTBA.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NporpamMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucnna u BeIUKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexka [JOK
yucia https://m.edso00.ru/7f415b90
bubmuoreka [JOK
2 AnrebpandecKkue BoIpaKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuoreka [JOK
4 K . D 24 1
OOpAHHATEL M rpaguich. DyHKwH https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne /i P Kounrpoabusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnunoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne /i P Kourpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmyecTBo yacoB DJIEKTPOHHbIE
Ne ara ugposbIe
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue fl[3yqemm :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypest
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
) Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH
3 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
4 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMHU YUCIAMU
5 Apudmernueckue NeiCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMHU YUCIAMH
7 CpaBHeHue, ynopsi04MBaHue 1
palMoHAIBHBIX YHCE
8 CpaBHeHMe, ynops/104MBaHue 1
paroHaTBFHBIX YHCET
9 CpaBHeHue, yrnopsJ0ulMBaHNue 1
panMoHaIBHBIX YHCE
10 CreneHs ¢ HaTypalabHBIM IIOKA3aTENEM 1 bubnmorera LHOK

https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de

bubnunorexa LIOK

11 CreneHb ¢ HATYpaJIbHBIM MTOKa3aTEIeM https://m.edsoo.ru/7f421382
12 CremneHb ¢ HATYpPAJIbHBIM MTOKa3aTEIeM bubmorexa LOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypajIbHBIM I1OKA3aTEIEM bubamorexa LIOK
https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HATYpPAJIbHBIM MTOKa3aTEIeM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Tpu3Haku JeTMMOCTH, PA3JIOKCHHS Ha
MHOKHTEJIM HATyPATbHBIX YUCEI
20 [Ipu3Haku JeMMMOCTH, Pa3I0KEHUS Ha
MHOKUTEJH HAaTypalbHBIX YUCEI
21 Peanpubie 3aBucumocTtw. [Ipsimast u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
29 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanpnble 3aBucuMocTH. [Ipsimast u

oOpaTHasi IPOMOPIIMOHATBHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonrponsHas pabora o teme

25 n n
PanmonaneHble yncia
26 BykBeHHbIe BhIpakeHUs bubmorexa OK
YK p https://m.edsoo.ru/7f41feec
97 [Tepemennsie. JlomycTrMble 3HAYCHHUS
MIePEMEHHBIX
28 dopMmybl
29 DopmyIisl
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
30 ACKpBITHE CKOOOK U TIPUBEIICHUE bubmmorexa [JOK
pacxp PUBEA https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
31 ACKpBITHE CKOOOK M IMPUBEICHUE bubmorexa HOK
packp PUBEA https://m.edsoo.ru/7f41fd70
MOIOOHBIX CIaraeMbIxX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
32 pacKkpbITHE CKOOOK U IpUBEACHUE
MOIOOHBIX CIaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 pacKpeITHE CKOOOK U TIPUBEICHUE
MOIOOHBIX CIaraeMbIxX
34 CBoIiCTBa CTETICHU C HATYPAIbHBIM bubnnorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubnmnoreka HOK
IOKAa3aTesieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuoteka [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f4218be
37 MHOTro4YICHBI bubmorexa [IOK

https://m.edsoo.ru/7f42276e



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

bubnunorexa LIOK

38 MuoroseH! https://m.edso0.ru/7f422930

39 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bub6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8

41 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182

43 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS bubsmorexa [IOK
https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS bubmorexa HOK
https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS bubmorexa HOK
https://m.edsoo.ru/7f424c12

46 @opMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [JOK
https://m.edsoo.ru/7f424fd2

47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0

48 Paznoxenre MHOrO4IeHOB HA MHOKHTEIIH bubmorexa [JOK
https://m.edso0.ru/7f423312

49 Pasnoxenre MHOrO4WIEHOB HA MHOKHTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4237fe

50 PasnoxxeHrne MHOrO4JI€HOB HA MHOKHUTCIIH bubmorexa I[JOK

https://m.edsoo.ru/7f4239de

51

Paznoxenrne MHOTOYICHOB HA MHOKHUTEIIH



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

KonrponsHas pabora o teme

52
"Anrebpanyeckue BeIpaxKeHus"
53 YpaBHeH#He, paBuiia IpeodpazoBaHus
YpaBHEHHUS, PABHOCUIILHOCTh ypaBHEHUN
JIuneitHOe ypaBHEHUE C OJJHOM
54 MepEMEHHOM, peleHne TMHEHHBIX
ypaBHEHUU
JIuHeliHOE ypaBHEHME C OIHOU
55 ne eMeHHO}I;Ip SIICHUE JIMTHCHHBIX bubmmorexa [JOK
P o p https://m.edso00.ru/7f420482
ypaBHEHUH
JIuHeitHoe ypaBHEHHE C OJJTHOU
56 MIEPEMEHHOH, pelIeHIE TMHEHHBIX
ypaBHEHUH
S7 Pemrenue 3a1au ¢ moMoOIIbI0 YpaBHEHUM bubmmorexa [IOK
a HIbIo Yp https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1au ¢ moMoIbIO YpaBHEHUM brbmmorexa LTOK
A HIpIo yp https://m.edso00.ru/7f420806
59 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHUM brbmmorexa LTOK
A HIbIO YP https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1au ¢ moMoIIbI0 YpaBHEHUM brbmmorexa LTOK
A HbIo YP https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHHE C IBYMs bubnmnoreka HOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuoteka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPAaBHEHUI € bubmuorexa [IOK

ABYMA IEPEMCHHBIMHA

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢

64
IBYMS IEPEMEHHBIMU
65 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
JBYMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUH bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucreM ypaBHeHUI
79 Kontponbnas padota nmo teme "JInHeiHbIC bubnnoreka [JOK
ypaBHeHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
74 HHer0BbIe MPOMEAKy TRt https://m.edSO(])_.[ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrosinre Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
78 [IpssMoyronbHas cucTeMa KOOpIAUHAT Ha bu6muoreka [IOK

IIIIOCKOCTH

https://m.edsoo.ru/7f41el6e



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e

[IpsimoyronbHas cucteMa KOOpAMHAT Ha

bubnunoreka LIOK

79
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
83 [Tpumeps! rpadukoB, 3aTaHHBIX
bopmynamu
84 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEN
bubnunoreka LIOK
86 IT
OHATHE (YHKLIHH https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIINN
. . bubmuoreka [{OK
88 Crofictea dyniuni https://m.edsoo.ru/7f41f078
. . bubnuoreka [{OK
89 C
BOHCTBA (yHKIHi https://m.edsoo.ru/7f41f1fe
. bubnuoreka [{OK
90 JI
MHCHHAS pyHKLUA https://m.edso0o.ru/7f427282
. bubnuoteka [JOK
91 JI
HHCHHAS YKL https://m.edsoo.ru/7f427412
N bubnuoteka [JOK
92 I
OCTPOCHHUE rpapHKa MHCHKOH pyHKLHH https://m.edsoo.ru/7f426d1e
93 [TocTpoenwne rpaduka TMHEHHOH QyHKIIH



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

94

I'padux pynkuum y =[x|

95 I'paduk pynkmmm y =[x|
9 KonrponsHas pabora o teme 1 Bu6muotexa [JOK
"Koopaunatse! u rpaduku. OyHKun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX MOHITUN U
97 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmaorexa LIOK
AOB KYP » OO0 https://m.eds00.ru/7f429c6¢
3HAHUUI
IToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOJIOB Kypca 7 xiiacca, 00001enne 1 Bubmorexa IIOK
Hv P ’ H https://m.edso0.ru/7f429f32
3HAHUUN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
99 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmorexa IIOK
Hu P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHN U
100 METONOB Kypca 7 Kiracca, 00001IeHue 1 Bubmuorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
101 Hrorosas koHTposbHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METOIOB Kypca 7 Kiacca, 0000IeHne 1 Bubmorexa LIOK
HV P ’ - https://m.edsoo.ru/7f42a900
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Hara uugposbie
H3y4eHusi  oOpa3oBaTe/IbHbIC

pecypcsbl

Konrtpoabsnbsie IIpakTnueckue
padoThI padoThI

Ne ni/m Tema ypoka
Bcero




bubnunorexa LIOK

! KpapaTHEIi KopeHb 13 HHCIa . https://m.edso0.ru/7f42d452
bubnmnoreka HOK

2 [TonsiTne 06 UppaAIMOHAILHOM YHCIIC 1 https://m.e dSO(I)l.ru I7f42eaaa

3 Jecstuunblie mpuOIMKEHUS 1
UPPALMOHATIBHBIX YHCE

4 JlecaTuunbie TpuOINKESHUS 1
UpPpaMOHATBHBIX YHCET

5} JelicTBUTENbHBIE YKCIIA 1

6 CpaBHeHuE 1eHCTBUTEIBHBIX YUCEI 1

7 CpaBHEeHHE NEUCTBUTEIBHBIX YHCEI 1

8 Apudmerndeckuii KBaJapaTHBIH KOPECHb 1

9 YpaBHeHHE BHa X = a 1

10 CaoiicTBa apu(MeTHYECKUX KBAAPATHBIX 1 bubmmoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862

11 CgoiicTBa apu(pMETHIECKUX KBAJAPATHBIX 1 bubmuoreka [IOK
KOpHEM https://m.edso0.ru/7f42d862

12 [Ipeo6pa3oBaHue YMCIOBBIX BbIPAXKEHHH, 1 bubmuoteka [IOK
coepKaINX KBaJIPATHbIE KOPHU https://m.edsoo.ru/7f42dd26

13 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, 1 bubmmnoreka HOK
coJiepKaIIMX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4

14 [Ipeo6pa3oBaHue YMCIOBBIX BbIpAXKEHHH, 1 bubnmnoreka HOK
CoZEepKaIINX KBaJAPaTHbIE KOPHU https://m.edsoo.ru/7f42e0be

15 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, 1 bubmuorexa [IOK
COJIEpKAMNX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e262

16 CreneHs c IeNbIM ITIOKa3aTeIeM 1 buGnnorexa [JOK

https://m.edsoo.ru/7f4354a4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4

CranpapTHas 3anuch yucia. Pazmepsr
00BEKTOB OKpYKaromero Mupa (ot

bubnunoreka LIOK

17
3JIEMEHTAPHBIX YACTHI] 10 KOCMUYECKUX https://m.edsoo.ru/7f436098
00BEKTOR), JUTUTEIBLHOCTH MPOIIECCOB B
OKPYXKaroIIeM MUPE
18 CBOMCTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM buGnuorexa [IOK
H https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C LEJIBIM IT0KA3aTEIIEM Bubmaorexa ITOK
H https://m.edsoo.ru/7f435648
20 CBOJCTBA CTEIIEHHU C LIEJILIM IIOKA3aTEIEM bubnnorexa [JOK
H https://m.edsoo.ru/7f435648
21 CBOJCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnnorexa [JOK
H https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM buGnuorexa [IOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxunieH
24 KBanpaTHblil TpéxuiieH
o5 Paznoxenue kBagpaTHOrO TpEXWieHa Ha bubmuoreka [IOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxeHue kBapaTHOro TpEXWIECHA HA bubmuoreka [IOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KoutponsHasa pabora mo teMmam
27 "KBap aTHEIE Eo gu. CreneHu bubmorexa HOK
AAPATHBIC KOPHH. | ' https://m.edsoo.ru/7f42ec80
KBanmparHslii TpexuieH
but6mmorexa [IOK
28 A
AreOpanrieckas Apoon https://m.edsoo.ru/7f430382
29 JlormycTrMble 3HAYCHHSI IEPEMCHHBIX,

BXOJAINIUX B aﬂre6pa1/1qec1cne BBIPpAXKCHUA



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

I[OHYCTI/IMBIG 3HAYCHHUA IICPCMCHHBIX,

30 BXOJIALINX B alredpandyeckue BhIpaskeHus
31 OCHOBHOE CBOMCTBO areOpandecKoi bubnmnoreka HOK
Ipobu https://m.eds00.ru/7f4308e6
. bubnmnoreka HOK
32 Coxpamerne npobeii https://m.edSO(I)l.ru/7f430a8a
. bubnmnoreka HOK
33 Coxpamerne npodeii https://m.edsogru/7f430f44
. bubmmoreka [JOK
34 Coxpatuerne apobeit https://m.edsoi_.[ru/7f430f44
35 CnoxeHue, BRIYUTAHUE, YMHOKEHUE U bu6nmorexa LIOK
JIEJICHNE areOpanveckux apooeid https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bu6nmorexa LIOK
JIeTICHUE aJIreOpandecKux Ipooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnunoreka LIOK
JeNieHre anredpandeckux apooeit https://m.edso00.ru/7f4318¢c2
38 CrnoxeHue, BRIUMTaHUE, YMHOKEHUE U bu6nmorexa LIOK
JielIeHUE alre0pandeckux apooeit https://m.edsoo.ru/7f431a20
39 [TpeoOpa3oBaHue BbIpAXKEHUH, bubmuoreka [IOK
CoJIeprKalIiX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259c
40 [Ipeo6pa3oBanue BbIpakeHUH, bubnmnoreka HOK
CoJIeprKalIiX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736
41 [Ipeo6pa3oBanue BbIpakeHUH, bubmuoteka [IOK
coJiepXKanux anredpandeckue 1poou https://m.edsoo.ru/7f432736
42 KonTtponbHas pabora o Teme bubmuorexa [IOK
"AnreOpanyeckas Jpoop" https://m.eds00.ru/7f431d36
43 KBanpaTtHOoe ypaBHEHUE bubnmorera LHOK

https://m.edsoo.ru/7f42eela
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https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
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bubnunorexa LIOK

44 Henonrioe kBazpartoe ypasiieine https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHECHUE bubmorexa LOK
https://m.edsoo.ru/7f42eela
46 ®dopmya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opmyia KOpHEH KBaIpaTHOTO Bu6muoteka [JOK
ypaBHEHUS https://m.edso00.ru/7f42f3f6
48 dopMyna KOpHEW KBaIpaTHOTO bubnuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Buera https://m.edsocL).Iru/7f42fef0
bubnnoreka [JOK
50 Teopema Buera https://m.edsocL).Iru/7f430076
51 Pewienue ypaBHeHui, CBOASAIIMXCA K bubnuoreka [IOK
KBaJIPaTHBIM https://m.edso0.ru/7f43c542
59 Pewienne ypaBHeHul, CBOAAIIMXCA K bubnmnoreka HOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiinme poOHO-pallOHANbHbBIE bubnmnoreka HOK
ypaBHEHUS https://m.edso00.ru/7f4328c6
54 [Tpocreiimme npoOHO-pallMOHATbHbIE bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pentenne TeKCTOBBIX 33/1a4 C TOMOIIBIO bu6mmoreka IIOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c
56 Pemenye TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO but6mmorexa [IOK
KBaJ[paTHBIX YPaBHEHUI https://m.edso0.ru/7f42{8f6
57 KonTtponbHas pabora o teme bubmuorexa [IOK

"KBanpatHble ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2
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58

JInHeitHOEe ypaBHEHUE C IBYMS
MEPEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelleHus: ypaBHEHUH B II€JIbIX YHCIIaX

59

JIuHeitHOEe ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelieHusl ypaBHEHUH B LEJBIX YHCIIAX

60

61

JIuHeitHoe ypaBHEHUE C IByMsI
MIEPEMEHHBIMH, €ro TpaduK, MIPAUMEPHI
pelieHus: ypaBHEHHUH B LEJIBIX YHCIIAX
Pemenue cucrem ABYX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

63

64

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

[Tpumepsl peleHus: CUCTEM HETMHEUHBIX

YPaBHEHMH C IByMsI TE€pEMEHHBIMU

65

[IpuMeps! penieHust CUCTEM HEJTMHEHHBIX

YPaBHEHUH C ABYMS IIEPEMEHHBIMU

66

['padmueckas uaTEpIpeTanys ypaBHEHUS

C ABYMs IIEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

bu6nmorexa LIOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpHIpEeTALIUS YPABHEHUS

C ABYMS IEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIbIO

08 CHCTEM ypaBHEHUM
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIbIO
CUCTEM ypaBHEHUH
70 Periennie TeKCTOBBIX 3a/1a4 C ITOMOIIIBIO
CHCTEM ypaBHEHU
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c692
75 JIunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE
77 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN bubmuoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [IOK
[IEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHHE
N300pakeHue pereHus IMHEHHOTo
80 HEPaBEHCTBA U MX CUCTEM HA YHCIIOBOM bubmorexa HOK
= https://m.edsoo.ru/7f42c9e4
pSIMOit
N3ob6pakenue penieHus TMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU bubmorexa HOK

IPsIMOi

https://m.edsoo.ru/7f42c9e4
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KonTtponsHas pabora mo Temam

82 .
"HepasenctBa. CucteMbl ypaBHEHHI"
bubnunorexa LIOK
I1
83 OUATHE pYHKLLIH https://m.eds00.ru/7f433c12
84 O06uacTh onpeaeneHus 1 MHOXKECTBO bubnmnoreka HOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 Crnioco0sI 3a1anus GyHKIIUNA
86 I'padux pynkumm
87 CaoticTBa (yHKIINH, UX OTOOpakeHHE Ha
rpaduke
88 UreHue u noctpoeHue rpagukoB GHyHKIHI
89 [Tpumeps! rpadukoB GHyHKIHH,
OTPAXKAIOIIUX PeaTbHBIC TIPOIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
90 06y aT?{ MPOIIO H(:flanLHpLIe o bubmmorexa [JOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 ['nnep6ona
92 l'unep6ona
bubnmorexa LIOK
= v2
93 Ipadux pyrkun y =x https://m.edso0o.ru/7f4343e2
bu6nmorexa LIOK
— 2
%4 Tpaguic dynicunn y =x https://m.edso0o.ru/7f434572
Oyukmuu Yy =X2, Yy = X3,y = VX, y = [x[;
95 r };q)nlilecxie eH{eHHe . aBHeH{/If/'I |I/I| bubmmorexa LIOK
p p . yp https://m.edsoo.ru/7f434d38
CUCTEM YPaBHCHHIA
Oyukmuu Y =X2, Yy = X3,y = VX, y = [X[;
YHKIHA Y y y y . i bubmuorexa [IOK
96 rpaduyeckoe pereHre ypaBHeHUN U

CUCTEM YpaBHEHUH

https://m.edsoo.ru/7f434eb4
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IToBTOpEHNE OCHOBHBIX OHATHI U

97 METOH0B KYPCOB 7 U 8 KJIACCOB 1 Bubmuorexa HOK
JIOB KypeoB 7 1 : https://m.eds00.ru/7f4371aa
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
98 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 Bubmorexa LIOK
Ypeos /¥ ’ https://m.eds00.ru/7f43736¢
00001IeHNE 3HAHNI
IToBTOpEHKE OCHOBHBIX MOHATUN U
99 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 Bubmorexa IIOK
AIOB X¥P . ’ https://m.eds00.ru/7f437510
000011IeHrEe 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
100 METOH0B KYPCOB 7 U 8 KJIACCOB 1 Bubmorexa IIOK
AIOB X3P . ’ https://m.edso0.ru/7f4376b4
000011IeHrEe 3HAHUI
bubmuoreka [{OK
101 HroroBast kKoHTpoIbHAs paboTa 1 htts://m.edsoo.ru/7f436b88
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
102 METOJIOB KYPCOB 7 U 8 KJIacCOB 1 Bubmzorexa IOK
AOB XIP . ’ https://m.eds00.ru/7f437858
00001IeHnEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOTPAMME
9 KJIACC

Tema ypoka

KoJunuecTBo yacoB
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Ne Hara DJIEKTPOHHbBIE
n/n B Konrtpoabubie IlpakTuuyeckue  m3ydeHus 1HUPpoOBbIE
cero padoThI padoThI oOpa3oBaTeJibHbIE
pecypcsl
PaunonaneHble yncna, MppaluoHaIbHbIE
1 YHpclia, KOHEYHEIE U OECKOHEUHEIE 1
JECSITUUHBIE POooU
MHOX€eCTBO JEHCTBUTECIHHEIX UHCEI;
2 JIEHCTBUTEILHBIC YHCIIa KaK OCCKOHEYHBIC 1
JECSITUUHBIE POOH
B3anMHO 01HO3HaUYHOE COOTBETCTBUE
3 MEXy MHOYKECTBOM JICHCTBUTEIBHBIX 1
YUCEJI U MHOYKECTBOM TOUYEK KOOPIUHATHOM
MpAMOit
CpaBHEeHHE TEUCTBUTEIBHBIX YHCEIL,
4 apudmeTnyeckue 1eUCTBUS C 1
JEHCTBUTENLHBIMU YU CIIAMU
5 [TpubnmxE€HHOE 3HAUCHNE BETHUNHBI, 1
TOYHOCTH MPUOIIIKEHUS
Oxkpyrnenue ymucen 1
OxpyrieHue yncesn
3 [Ipukuaka u olleHKa pe3yJbTaToOB 1
BBIYMCIICHUI
9 [Tpukuaka u olleHKa Pe3yJIbTaTOB 1
BBIYMCIICHHU I
10 JIuneitnoe ypaBHeHue. Pemenue 1 bubmmorex [JOK

YpPaBHEHUU, CBOJSIIIMXCS K TUHEHHBIM

https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

JInnelinoe ypaBHeHue. Pemienue

= YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM
12 KBagparHoe ypaBHenue. Pemenue bubnuoreka [JOK
YPaBHEHUH, CBOJAIUXCS K KBaJAPAaTHBIM https://m.edsoo.ru/7f43c542
13 KBagparHoe ypaBHenue. Pemienue bubmmoreka [JOK
YpPaBHEHUM, CBOJSAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! pelnieHns ypaBHEHUN TpeThel 1
16 4eTBEPTOM CTENEHEH pa3oKeHueM Ha
MHOXKHUTEITH
[Ipumepsl perieHus: ypaBHEHUN TPETbEeU U
17 4eTBEPTOM CTENEHEH pa3noKeHueM Ha
MHO>KUTEIN
18 Pemenue npoOHO-paliiOHaNbHbBIX bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paliMOHaIBHBIX bubmuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METOA0M
21 Pemnrenuie TeKCTOBBIX 3a7a4
anredpandecKuM METOI0M
99 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METO0M
93 KonrtponbHas pabora o Teme "YpaBHEeHUs

C OJIHOM TIepeMeHHOM"
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24

YpaBHEHHE C IBYMS NIEPEMEHHBIMH H €TI0
rpaduk

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

25

26

VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €0
rpadux

CucreMa IByX JTMHEUHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ pelleHue

bub6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢
IBYMs IEPEMEHHBIMU U €€ PELLICHUE

28

29

Cucrema /1ByX JUHEHHBIX YPaBHEHUH €
JBYMS IIEPEMEHHBIMU U €€ peleHue

Cucrema 1ByX JTUHEHHBIX YPABHEHUH C
JIBYMs IEPEMEHHBIMU U €€ pellIeHue

30

Pemenue cucrem AByX ypaBHEHU, OJHO U3

KOTOPBIX JINHENHOE, a APYyroe — BTOPOH
CTETIeHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a

31

32

33

34

Pemenue cucrem AByX ypaBHEHU, OJHO U3

KOTOPBIX JINHENHOE, a APyroe — BTOPOH
CTCIICHU

Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3

KOTOPBIX JINHENHOE, a APyroe — BTOPOH
CTCIICHU

Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3

KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOH
CTETIEHU

I'padmueckas uHTEpIIpETaLIs CUCTEMBI
YPaBHEHUH C IByMs IEPEMEHHBIMU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a

35

Pemrenue TeKCTOBEBIX 3a1a4
anredpanyeckuM crocoOom



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
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Pemenue TeKCTOBBIX 3a/1a4

36
anredpanvecKuM crocooom
37 KonrtponsHas pabora o teme "Crucremsl
ypaBHEHHUH"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa LIOK
p https://m.edsoo.ru/7f43ad5a
JIuneiiHble HEpaBEHCTBA C OJJHOM Bbu6moteka [JOK
40 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU bubnuoreka [IOK
41 .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIunelinble HEPABEHCTBA C OJTHOU bubmmoreka [JOK
42 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEeMEHHON U UX pelIeHHe
44 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOMN U UX pelICHUE
45 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN U UX pelIeHUE
46 KBagparHble HEpaBEHCTBA U UX pELLECHUE brbmmorexa LTOK
AP p p https://m.edso0o.ru/7f43b098
47 KBagpatHble HEpaBEHCTBA U UX PEILICHUE bubmmorexa [JOK
P P P https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX pEILIEHUE bubmmorexa [JOK
P P P https://m.edso00.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX pEILIEHUE
50 KBagparHpie HEpaBEHCTBA U UX PEIICHUE
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['paduueckas HHTEpIIPETAIIUS HEPABEHCTB

51 Y CHCTEM HEPaBEHCTB C JIBYMS bubmmorexa [JOK
https://m.edso0o.ru/7f43b098
NIEPEMEHHBIMU
['paduueckas HHTEpIIpETAIIUS HEPABCHCTB
52 U CHCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMH
53 KontponbHas paborta no teme
"HepaBencrsa"
54 KBanpatuunas ¢pynkius, e€ rpaduk u bubmmoreka [JOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 KBagparuunas pynkuus, e€ rpaguk u Bu6mmoteka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubmuoreka [{OK
CBOMCTBa https://m.edso0o.ru/7f4399b4
57 [Tapabosna, KOOPAMHATHI BEPIIHHBI bubmmoreka [JOK
napaboIibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGoia, KOOPAMHATHI BEPIIMHBI bubmmnoreka HOK
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubmmnoreka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edso0.ru/7f43a526
62 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'padukn pynkmmii: y = kX, y = kX + b,

y=k/x, y=x3, y=VX, y=[X|
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I'paduxu pynxmmii: y =kx, y=kx + b,

o4 y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
66 I'paduku pynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=VX, y=|X|
67 I'paduxu pynxmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
68 I'paduxu Gynxmmii: y = kx, y =kx + b,
y=K/X, y=x°, y=vX, y=[X|
" " bubnuoreka [IOK
69 Kontponkraz padora no reme "dymkun https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YNCIOBOM MTOCIIEI0BATEILHOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f43e6c6
3agaHue N0CiIe0BaTeIbHOCTH
71 peKyppeHTHOM GopMyIoit u popmyoi N- bubmmorexa LIOK
https://m.edsoo.ru/7f43ebda
ro 4jieHa
79 Apudmernueckas 1 reoMmeTpuuecKas bubnuorexa [IOK
IIPOrpeccun https://m.edsoo.ru/7f43ed7e
73 Apudmerrueckas U reoMeTpuyecKas bubmmnoreka HOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
@opMyItbl N-T0 YIeHa apuPMETHUECKON U
74 reoI;/IeZqueCKoﬁ nporpgc((zll)/lﬁ, CyMMBI bubmmorexa LIOK
https://m.edsoo.ru/7f43f58a
MEPBBIX N YWICHOB
®opmyiiel N-TO tvmeHa apmbleemqecxon u BuGmorexa LIOK
75 reOMETPUUYECKOM MPOTrpeECCUid, CyMMBI

IEPBBIX N 9JI€HOB

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

®opmyItel N-ro wieHa apuPpMeTHIECKOH 1

76 TeOMETPUYECKON IIPOTrPECCUIL, CYMMBI buGnuorexa [JOK
p POTpecCHi, ¢y https://m.eds00.ru/7f43f0c6
MEePBBIX N YWICHOB
Dopmyiel N-T0 WieHa apudpMETHUECKON U
77 reoﬁaez HYECKOH IIpor I;C((Ill)/lﬁ CYMMBI buGnuorexa [JOK
p porp e https://m.edsoo.ru/7f43f72e
MEPBBIX N WICHOB
dopMyibl N-To YieHa apuhMEeTUIECKON U
78 reOMETPUYECKON IIPOrPECCU, CYMMBI Bubmaorexa ITOK
p porp e https://m.edsoo.ru/7f43f8a0
MEPBBIX N WICHOB
N3o0paxkeHue 4ieHoB apuhMEeTUIECKON U
79 T€OMETPUUYECKON MTPOTrPECCHil TOUKaMH Ha
KOOPJMHATHOMN TIJIOCKOCTH
N3o0paxkeHue 4ieHOB apuhMEeTUIECKON 1
80 T€OMETPUUYECKON MTPOTrPECCHil TOUKAMH Ha
KOOPJMHATHOMN TIJIOCKOCTH
81 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT
bubnmorexa LIOK
82 C110KHBIE IPOLEHTHI
pont https://m.edsoo.ru/7f43fe0e
bubnmorexa LIOK
83 C110KHBIE MIPOLEHTHI
pott https://m.edsoo.ru/7f4401a6
84 KonTponbhas padora no teme "Hucnossle bubmuoteka [IOK
IIOCJIEAOBATEIHHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpEeHuEe, 06001IeHNE 1
85 cHCTEMAaTH3alMs 3HaHUI. 3aIIHCh,

CpaBHEHUE, JEUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH, YHACIIOBAs TIPsiMast



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
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[ToBTOpeHUE, 0600IICHNE 1

cucrtemaTtusanus 3Hanui. [IpoueHTsi,

OTHOIICHMU, IIPOIIOPIHU

87

[ToBTOpeHUE, 0600IICHNE 1

cucreMarusanuus 3Hauui. OkpyrieHue,

npUOIMKEHNE, OLICHKA

88

89

90

91

92

93

[ToBTOpeHuEe, 0600IIEHNE U
cUcTeMaTHu3aIus 3HaHuH. Penrenue
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpEeHME, 0000IIEHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33]1a4 apU(PMETHIECKUM
crmocobom

[ToBTOpEeHuEe, 06001IeHNE 1

cucreMaru3anus 3Hanui. [lpeoGpazoBanue
anreOpandecKux BhIPaKEHHM, JOIYCTUMBbIE

3HaA4YCHUA

[ToBTOpeHue, 06001IeHNE 1

cucreMarusanus 3Hanui. [IpeoGpazoBanue
anreOpanvdecKux BhIPAKEHHM, JOIYCTHUMBbIE

3HA4YCHUA

[ToBTOpenue, 0600mEeHNE U

cucremarusanus 3Hanui. [IpeoGpazoBanue

bu6nmmoreka [IOK
https://m.edsoo.ru/7f443b12

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd4

bu6nmorexa LIOK
https://m.edsoo.ru/7f443fea

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441ca

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

areOpanvecKkuX BbIPaXEHUM, JOyCTUMbIE
3HAYECHUS

[ToBTOpeHUE, 0600IICHNE 1
cucremMarusanus 3Hanui. [IpeoGpazoBanue

bu6nmoreka [IOK

o4 areOpanvyecKuX BhIPAXKEHUI, JOMYCTUMbIE https://m.edsoo.ru/7f444a94
3HAYEHUs
[ToBTOpeHuEe, 0600IIEHNE U

95 cucremaTtusanus 3Hanui. OyHkuuu: bubnmnoreka HOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
IToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHH: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1

97 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpEeHuEe, 06001IeHNE 1

08 cucreMaTtu3anus 3HaHui. OyHKINY: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso0o.ru/7f4452e6
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

99 cucreMarusanus 3HaHui. I'paduueckoe brbmmorexa [TOK

. https://m.eds00.ru/7f445516

peleHre ypaBHeHUN U UX CUCTEM
[ToBTOpeHue, 0600IEeHNE U

100 cucTeMaru3anus 3HaHui. [ padudeckoe

peuieHuc ypaBHeHI/Iﬁ U UX CUCTEM



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA

OBABATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIAI YYEHUKA

FO.H.Makapsrues. Anredpa 7 kimacc. M. IIpocsemenne. 2023 T.
FO.H.MakapsrueB. Anreopa 8 kimacc. M. IIpocsemenne. 2019 r.
FO.H.Makapsrues. Anredpa 9 kimacc. M. IIpocsemenne. 2019 T.

METOJUYECKHUE MATEPUAJIbI JUIA YUUTEJIA

1. bypmuctposa T. A. Anre6pa. [IporpamMmmbl 0011€00pa3oBaTeIbHBIX YIPEKICHUN. 7-9 KI1acChl. —
M.: Ilpocsemienue, 2019.

2. Anrebpa. 7 kiacc: yue6. mist obmieoopasosar. yupexaenuii FO.H.Makaperaes, H.I'.Mun oK,
K.M.Hemkos, C.b.CyBopoga; noxa pea.C.A.TensikoBckoro.- 5-¢ u3a.- M.: [Ipocsemienue, 2019.

3. Anrebpa. 8 kiacc: yue6. ms odmieodpasonar. yupexaeHuin FO.H.Makapsrues, H.I'.MuHnmtox,
K.N.Hemkos, C.b.CyBopoBa; moz pea.C.A.TensikoBckoro.- 19-e uzn.- M.: IIpocsemenue, 2019.

4. Anrebpa. 9 knacc: yue6. s obmeobpasonar. yupexaenuii FO.H.Makapsrue, H.I'. MuHnmtox,
K.W.Hemxkos, C.b.CyBoposa; nox pea.C.A.TemsikoBckoro.- 19-e uzn.- M.: IIpocsemenue, 2019.

5. H3yuenue anredpsl B 7-9 knaccax: nocobue mist yuureneit / FO.H.Makapserues, H.I'.Munniox,
C.b.CyBopoga, 1.C.I1InbikoBa. — 3-¢ u3n., mnopad. — M. : [Ipocsemnienwne, 2016.

6. XKoxor B.W. Anre6pa. /Ilunakruueckue matepuainsl. 7,8, 9 kinaccel / B.M. XKoxos,
1O.H.Maxkapsiues, H.I''Muntok.- 14-e uzza.- M.:IIpocsemienue, 2015.

7. Epmosa A.I1., 'ono6opoabko B.B., Epmoa A.C. CamocTosiTenbHbIE U KOHTPOJIBHBIE pAOOTHI 110
anreOpe ¥ reoMeTpuu s 7 Kiacca. — 7-e u3A., ucnp. u jpom. — M.: MJIEKCA, - 20009.

HUDPOBLIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
Sxnacc
POII (Poccuiickas 35eKTpOHHAs IITKOJIA)
CkaiitCmapt
OI'MC Mos mikona




CUCTEMA OLHEHKHA JOCTUXEHUA IIVTAHUPYEMBIX PE3YJIBTATOB

1. Kpurepuu ouieHUBaHHUS MUCHMEHHBIX pabOT 10 MaTeMaTUKE

Onenka «5», ecJIu:

- paboTa BBINIOJIHEHA MOJHOCTHIO;

- B JIOTUYECKHX PACCYKJIEHUSIX U 0O0CHOBAHUH PELICHHS HET MPOOETIOB U OLIHOOK;

- B PEILIEHUU HET MaTeMaTHYECKUX OINOOK (BO3MOKHA O/IHA HETOYHOCTD MJIM OIHCKA).

«4», ecan:

-paboTa BBINOJIHEHA MOJHOCThIO, HO 0OOCHOBAHUS 111ar0OB PEIICHUS HEAOCTATOYHBI

-JIOTyIIIeHa O/IHA OMIMOKA MJIM €CTh JIBa-TPU HEJI0YeTa.

«3», ecn:

-JIOTyIIEHO OoJiee 0AHOM uiu Oosee ABYX-TpeX HEJT0YETOB, HO YYCHHUK BIIAJCET 0053aTeIbHBIMU
YMEHHSIMH 110 TIPOBEPSIEMOM TEME.

«2», ecau:

-JIOMYIIEHbl CYIIECTBEHHbIE OMIMOKH, TMOKa3aBIIMe, YTO YYEHUK HE BIaJeeT 00s3aTelbHbIMU
YMEHUSIMH 110 TaHHOW TeMe B ITOJIHOM Mepe.

«1», ecanm:

- paboTa 1moKasaja IMOJHOE OTCYTCTBHE Yy OOydYaromerocss 00si3aTeNIbHBIX 3HAHUM W YMEHUH 10
POBEPSEMON TEME WIIM 3HAYUTENbHAs 4YacTh Pa0OTHI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

Y4uTenb MOKET OBBICHTh OTMETKY 32 OPUTHHAIBHBIA OTBET WIIM PEIICHHE 3a/1a4H, 33 PEIICHHUE
0oJiee CI0XKHOM 3a/1a4H, MPEAT0KEHHOU TOTOTHUTEIBHO.

2. OreHka yCTHBIX OTBETOB [0 MAaTEMaTHKE

«5», eciId YYEHHK

-IIOJIHO PACKPBUI COJIEp)KAaHWE MaTepuasia B 00beMe, NPEAyCMOTPEHHBIX IPOTPaMMON U
y4eOHUKOM;

-A3JI0KUJI MaTepUal TPAaMOTHBIM SI3BIKOM, TOYHO UCTIONB3YSl MATEMAaTHUECKYI0 TEPMHHOJIOTHIO U
CUMBOIIMKY, B OIpeIeJICHHON JIOTHUECKOH MOCIeI0BaTeIbHOCTH;

-IIPaBIJILHO BBITIOJIHWI PUCYHKH, YEPTEKH, TPAaPUKU K OTBETY;

-0Ka3all yMEHHE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH MpPUMEpPaMH, MPUMEHSTH B HOBOM
CUTYaIlMX TIPU BBIOJHEHUH TPAKTUYECKOTO 33/1aHUS;

-IPOJIEMOHCTPUPOBAJl ~ 3HAHME  TEOPHUM  paHee  HM3YUEHHBIX  COMYTCTBYIOIIHUX  TEM,
c(OPMHPOBAHHOCTh M YCTOHYMNBOCTD UCIIOIB3YEMBIX ITPH OTBETE YMEHHI U HaBBIKOB;

-0TBeYaJl CaMOCTOSATENIBbHO, 0€3 HABOASIIMX BOIPOCOB YUUTEIS;

-BO3MOJKHBI OJIHA-/IB€ HETOYHOCTH ITPH OCBEIIEHHH BTOPOCTENEHHBIX BOIIPOCOB HJIM BBIKJIAIKAX,
KOTOpbIE YUEHHK JIETKO UCTIPaBUII IOCJIE 3aMEUYaHUN YUUTEIS.

«4», eclIM YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUAM Ha «5», HO IPHU 3TOM

-JIOTyILIEHbl HEOObIINE MPOOEIIbl, HE UCKA3UBILNE MaTEMATHUYECKOE CO/IepKaHNe OTBETA.

-JIOTIYIIIEH OJIMH-/IBA HEJA0YETa MPH OCBEIICHUH OCHOBHOTO COJIEPKaHMs OTBETA, UCIIPABICHHBIE
[0CJI€ 3aMEYaHUs yUUTE;

-TOTTYIIIEHBI OIMOKA MK O0JIee IBYX HEIOUETOB IPH OCBEIICHUH BTOPOCTETIEHHBIX BOIIPOCOB MITH
B BBIKJIA/IKaX, JIETKO MCIIPaBJICHHBIE MTOCIIE 3aMEYaHHsl yUUTeNs.

«3» cTaBUTCH B CJAEAYIOMMX CAydasX:

-HEMOJTHO PACKpPBITO COJEp’KaHHe MaTepuaia, HO IO0Ka3aHO oOllee MOHMMaHHE BOIpoca U
IPOIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE /Ui YCBOCHUS IPOTPAMMHOTO MaTepHaa,

-UMEJIUCh  3aTPyIHEHHs WM JONYyLIEHbl OMIMOKM B  OIpENe]IeHUH MaTeMaTH4ecKOH
TEPMUHOJIOTHH, YePTEkKaxX, BHIKIAIKAX, NCIIPABICHHBIC MTOCTIEC 3aMEYaHU

-yUEHUK HE€ CHpaBWICA C NPUMEHEHHEM TEOpPUM B HOBOW CHUTyallUd IIpH BBIIOJHEHUHU
NPaKTUIECKOTO 3a1aHus. HO BBITIOTHMI 3a1aHUs 003aTETTHHOTO YPOBHS CIIOKHOCTH TI0 TEME;

-IIPH JIOCTaTOYHOM 3HAaHUHM TEOPUHU BBISABIEHA HEJOCTaTOYHAs C(OPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

«2», ecan:

-HE PacKpbITO OCHOBHOE COZiepaHue yueOHOro Matepuaia;

-00HapyXKEHO He3HaHUe YYCHUKOM OoJiblIel min Hanbosee BaXKHOM yacTu yueOHOro MaTepuarna;



-JIONYIIEHbl OIMMOKKH B OMNPEACIICHUH TOHATHH, TPU HCIOJIB30BAHUM MaTeMaTHYECKON
TEPMUHOJIOTHM B PUCYHKaX, YepTeXax WM rpadukax, BBIKJIAIKaX, KOTOpbIE HE HCIPABJICHBI IOCIE
3aMeYaHu

«1» cTaBUTCS, €CJIH:

-Y4EHUK OOHAPYKHJI TIOJIHOE HE3HAHUE M HEITOHUMaHUE U3y4aeMoro y4eOHOIo MaTepraia Uik He
CMOT" OTBCTUTH HU HA OJWH M3 NMTOCTABJICHHBIX BOIIPOCOB IO TEMC.

Opranu3anust KOHTPOJIA 1o ajiredpe B 7 KJjacce
(KOHTpPOJILHBIE PA00THI)

No k.p. Hara Tema, 0 KOTOPO MPOBOAMUTCS KOHTPOJIbHAs paboTa

1 19.09 Bxoanas koHTposbHas pabora

2 7.11 KonTposibHas padbota no teme "PanuonanpHele yucaa'

3 23.01 KonrtponbpHas pabora mo Teme "AnreOpanyeckue
BbIpakeHus"

4 19.03 KonTtponbHas pabora no teme "Jlunelinsle ypaBHeHus"

5 16.04 KonrtponbHas pabora mo Teme "KoopauHaTel u
rpaduxu. Oyuxnun"

6 14.05 Hrtorosas koHTposIbHAs paboTa

Opranu3anusi KOHTPOJIA MO ajaredope B 8§ kiacce
(KOHTPOJILHBIE PadOThI)

Ne k.p. Hara Tema, Mo KOTOPOH MPOBOAUTCS KOHTPOJIbHASA paboTa

1 19.09 Bxoanas koHTpoJbHas padboTa

2 10.11 KontponbHast paborta mo temam "KBaapaTHble KOpHHU.
Crenenn. KBagparusiii TpexuneH"

3 11.01 Kontponbnas pabora mno teme "Anrebpanueckas
TpoOp"

4 14.03 KonrponpHast pabora mo Teme "KBampaTHbie
ypaBHeHus"

) 19.04 KontponbHast pabora mno Ttemam "HepaBeHcTBa.
Cucremsl ypaBHeHHH"

6 16.05 Wrorosas KOHTpOJIbHAST paboTa

Opranunsanust KOHTPOJIA 1O ajnredpe B 9 kiaacce
(KOHTPOJILHBbIE PAadOTHI)

Ne x.p. Jara Tema, o KOTOPOH MPOBOAUTCS KOHTPOJIbHAsA paboTa
1 11.09 BxojHast KOHTpoJibHas paboTa
2 13.11 KonTponbHast pabora mo teme "YpaBHEHUs ¢ OZHOU

nepeMeHHon"

3 15.01 KonTtposnbHast padora no Teme "Cucremsl ypaBHeHUR"
4 18.03 Kontponbnas padota no teme "HepaBencrra"
5 15.04 KonTtponbHast padora o teme "®ynkuun"
6 20.05 Wrorosast KOHTpOJIbHAST paboTa




OIEHOYHBIE MATEPHAJIBI 110 AJIT'EBPE 7-9 KJIACC

HroroBast KOHTpoJIbHAs paboTa Mo anredpe 7 Kiace

1 BapuaHT

1. Vnpoctuts BeIpaxkenue:
5
a) — 2xy?-3x%Y
0) (- 4 as’)*
2. Pemute ypaBHeHue:
4(1-5x)=9-3(6x—5)
3. Pa3osKuTh HAa MHOKUTEJIH:
a) a’s - ag’
0) 9x —x?*

4. Typuct npomen 50 kM 3a Tpu aHs. Bo BTopoii JeHs oH npomien Ha 10 KM MeHblIIE, YeM B TIEPBBIii 1CHb,
1 Ha 5 kM OoJbiie, yeM B TpeTuid. CKOJIbKO KMJIOMETPOB IPOXOIMII TYPUCT KaKbli IEHb?

5. JIoKa)uTe TOXKIECTBO:
(x+y(x-y)—a(x-a)—(a-x+ty)la-x-y)=0

6. IMoctpouTs rpaduk GyHKIHU y = - 2x - 3

Hrorosas xoHTpoapHas paboTa mo anredpe uist 8 kiacca

1 Bapuant
4 3 7
:3:0,125-(=-=)" 7=
1. Beruuciuthb 9 7 8
1 3 1 3
1)8 2)8 4 4)4
2. Yopoctutsh: (a+2)2-(a—1)(a+1)
1)2a2+1 2)4a-5 3)2a> 4)4a+5
v— Vg
3. U3 popmyiibl ycKOpeHus a ot BBIPa3UTh CKOPOCTH V
Vo

1)v=at+v0 2) v=at—v, 3)v=a-7 Hv =, — at



4m-3 Z2m+1
+

4. YpocTuTh BeIpakeHHe: M —2 2—-m

m+2

1)1 ym-1 3) 2 4ym—2
5. CpaBuutb uncna: 2V 10 n V41

1)2V10 >v41 2)2v10 < V41 3)2v10 = V41

4) HEBO3MO>KHO CpPaBHUTH

/ 1
0,16 -25 -6+ |[—
6. HaiiTu 3HaueHue BbIpaKeHUS: 36

1) - 0,06 2) 1,6 3)1 4)-08

7. CooTHECTHU KBaJIpaTHbIE YPABHEHUSI U UX KOPHHU:

1) x2+3x-4=0 2)x?-5x=0 3) x?-8x+ 16 =0
A) x1=0;,x2=5B)x1=4x=-1 B)x;,2=4 NDxi=-4x=1
Ortser:

1 2 3

8. Paccrosiaue mexay ropogamu 210 kM. JIBa aBTOMOOUIIS eyT HABCTpeuy Apyr Apyry. Paccrosnue mo
BCTpeuu oTHOCHUTCS Kak 3:4. Kakoe paccTosiHUe poexall aBTOMOOHIIb, Y KOTOPOTO OO0JIbIIE CKOPOCTH?

1) 52,5 2) 120 3) 90 4) 102

9. Haiiaute cymmy aberuce Touek epecedeHus rpadhuKkos GyHKIMiA y = 6x —5 u y = x°,

10. YupoctuTs BhIpakeHue:

a+b 2b | b*-a’
(a‘?—ab  a?-b? ) 1+ 2
a2

HToroBas KOHTpOJIbHAs paboTa 10 MaTeMaTuke 9 kiacc
1 BapuanT

1. 3HaueHHne KaKoro BBIPAXKCHUSA ABJIACTCA HanOOIbIINM?



5 4 5 4

- — = 2)z+ = 3)1:06
1) 3 5 3 5 4)1:0,6
2. Pemnts ypaBHeHne: x°+ 2x° — 15x =0

OrtBerT:

3. YCTaHOBHUTH COOTBETCTBHE MEXkKIY IpahukaMu GyHKIHI U GOPMYIaMHU, KOTOPBIE MX 3a1ai0T

A) B) '}
/ 8]
/ 5]
X
By IATILTT ny=» -
2) y = 2x
3) y=vx
1
4) y X=
OrtBer:
A b B
4. Jlana apudMerndeckas nporpeccus: - 6,2; - 1,2; 3,8;.... Haiimure cymMMy IepBBIX HATH €€ YIEHOB.
OrtBer:

-3x—-7 <2

5. Penmts cucremy HepaBeHCTB{ 2x < =3

Ortser:

6. B TabnuIie npuBeeHbl HOPMATUBBI 1O Gery Ha 60 M s ydamuxcs 6 Kiacca.

Masburiku JleBouku
OrMeTKa «S5» «y «3» «5» «dy 3»
Bpewms 9,8 10,4 11,1 10,0 10,6 11,2
(cexyH[bI)

Kakyro oTMeTKy Mony4uT MajabuuK, mpoOexaBIuii 3Ty auctaniuio 3a 10,1 cekynay?

OrtBer:




7. CkopocTh pacnpesielieHHs 3Byka B Bo3ayxe paBHa 340 m/c. CamoneTsl — MCTpeOMTENH JETaloT
3HAYUTENbHO ObicTpee. OmnpenenuTe Mo rpaduky, CKOJIbKO CEKYHJI CaMOJIET JIETeJl CO CBEPX3BYKOBOM
CKopocThio He MeHee 350 m/c.

(Ha ocu abcyucc ommeueHo epems noiema 8 CeKyHOax, Ha 0CU OPOUHAM — CKOPOCMb 8 Mempax 8

CeKyHOY)

: AV, .u/n" :
i

20)
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OrtBerT:

8. B xoze MojepHH3alud MOJeIH MOOMIbHOro TeinedoHa HaGOp OMIMH paclIMpeH, MO3TOMY ILIeHa
noaHsutack Ha 20%. Ha HOBoOromne# pacmponaxe 1eHa teinedoHa Obuta cHukeHa Ha 50% u crana
pasnoii 2400 py6sim. KakoBa Obliia 1ieHa TenedoHa 10 MoAepHU3auu?

OrtBerT:




