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MNOACHUTEJIbHAS 3ATIMCKA

Anrebpa sBIS€TCS OHHM M3 OIOPHBEIX KyPCOB OCHOBHOIO 00mIero oGpa3oBaHMs: OHA OOECIIEYHMBAET
H3YYCHHC IPYTHX NUCIUIUIAH, KaK €CTECTBEHHO-HAY4YHOrO, TaK M T'YMAHHTAPHOIO IMKJIOB, €& OCBOEHHE
HE0OX0IMMO JUIs IIPONOIDKEH)S 06pa3oBaHUs U B IIOBCEHEBHOM Xu3HH. PasBuTHe y 06ydaromuxcs HayJHBIX
IIPEJICTABNIEHUA O MPOHCXOXJEHHMH M CYIIHOCTH anreOpanmyeckux abcrpakuui, crnocobe OTpaykeHus
MaTeMaTH4YeCKOH HAayKOH sBJICHAH M TpPOLECCOB B IPHPOAE M OOIIECTBE, POIH MATEMATHYECKOTrO
MOJIeIUpOBaHKsd B HAYYHOM IIO3HAHHM M B IIpakTHKE CrocoOCTBYeT (OPMHPOBAHUIO HAYUYHOIO
MHPOBO33PEHUS U KaYECTB MBIIUICHHS, HEOOXOIUMBIX /Ul alallTAl[HH B COBPEMEHHOM H(MPOBOM 0OIIecTRe.
Wsyuenue anreGpel obecriedMBaeT pasBHTHE yMEHHS HabIIOAaTh, CPABHUBATH, HAXOAHTH 3aKOHOMEDHOCTH,
TpeOyeT KPHTHYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBEIBATH CBOHM JEHCTBHS H
BBIBOJIBI, (hopMysmpoBath yTBepxaeHHs. OCBOeHHe Kypca anreGpsl 00ecleunBaeT pasBHTHE JIOTHYECKOro
MBIIUICHHS. 00y4alOMMUXCS: OHH MCIONB3YIOT JAEAYKTHBHBIE M MHAYKTHBHBIE paccyKIeHHA, oGobiienne u
KOHKpeTH3anuioo, abcrparuposanue u aHantoruio. OGyueHme anrebpe MpenonaraeT 3HAYMTENBHBIN 06BEM
CaMOCTOSTEIBHOH JIEATENbHOCTH O00y4aroluxcsl, MOITOMY CAMOCTOSTENBHOE DELIEHHE 3ajad SBIISEeTCS
peanu3anuen AesTeIbHOCTHOTO IPHHITHIIA 06ydeHu.

B ctpyxrype mporpamMmel ygeOHOTO Kypea «Asnre6pay s 0CHOBHOTO 061Iero 06pa3oBaHis OCHOBHOE
MECTO 3aHMMAIOT COJAEPKAaTEIbHO-METOAUYCCKHE JMHUA: «UHCIa M BBEIYHCIEHHsAY, «Anrebpandeckue
BEIPKEHHUS», «YPaBHEHHS W HepaBeHCTBa», «DyHkumuy. Kaxaas u3 3THX coAepKaTelbHO-METOIHIECKHX
JIUHUHA Pa3sBHBACTCS HA MPOTHKEHUMH TPEX JIET H3YUCHHS Kypca, B3aUMOMEHCTBY ¢ APYTHMH €ro JIHHusMHA. B
Xolle u3ydeHms Y4eOHOro Kypca OOyHaromMMCS IPHXOJMTCS JIOTHYECKH PACCYXIaTh, HCIIONB30BATH
TEOPETHKO-MHOXKECTBEHHBIN S3BIK. B CBsA3M ¢ 5THM B mporpammy yueGHoro kypca «Amre6pa» BKITIOYEHEI
HEKOTOPEIE OCHOBBI JIOTHKH, NPE/ICTaBICHHBIE BO BCEX OCHOBHAIX Pa3ZieNiaX MaTeMaTHIecKoro o6pa3oBaHus U
CHOCOOCTBYIOIME  OBJNAJCHUIO OOYYaIOIMMHCS OCHOB YHHBEPCATHHOrO MATEMAaTHYECKOTO — S3BIKA.
ComepxarenbHo#f ®  CTPYKTYpHO# OCOOEHHOCTBIO yweGHOTO — Kypca «Anrebpay» SBISETCS  €ro
HHTErPHPOBAHHBIN XapakTep.

Conepxanue muauu «Uucna W BBEMHUCICHHS» CIYKAT OCHOBOH [UIA JaibHEHINEro H3ydeHHs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Y OOYYAIOIMXCS JIOTHYECKOTO MBIIUIEHHS, (OPMUPOBAHUIO YMEHHS
[IOJIb30BaThCAd ANTOPUTMAMH, a TakKe IPHOOPETEHHIO NPAKTHYECKUX HABLIKOB, HEOOXOMMMBIX IS
IOBCE/IHEBHOH XM3HH. PasBuTHE MOHATHA O YHC/IE Ha yPOBHE OCHOBHOTO 0Ommero o6pa3oBaHHUs CBA3aHO C
pPalHOHANBHBIMA ¥ HPPAlHOHAIBHBIMH YHCIaMH, (OPMHpPOBaHHEM MPEACTABICHHNH O IeHCTBHTEILHOM
qHcIe. 3aBeplIeHie OCBOEHHUS YHCIIOBOH JIHHUH OTHECEHO K cpefHeMy obmeMy 06pa3oBaHHIo.

Cozmepxanne aByX anreOpamdeckmX JHHHA — «AureOpandeckde BBIPaKEHHSA» H «YpaBHEHHS W
HEPaBEHCTBA» CIOCOOCTBYET (HOPMUPOBAHHIO y 00YHAIOIIMXCA MAaTEMAaTHYECKOTO armapara, HeoOXOIAMOro
AUIA PEIICHHA 3a[a4 MaTeMaTHKH, CMEXHBIX MPEJMETOB M IPAKTHKO-OPHEHTHPOBAHHBIX 3a1ad. Ha yposne
OCHOBHOTO 00IIero o6pasoBanus y49eOHBIH MaTepuan IPYNIEPYETCs BOKPYT PAlHOHANBHBEIX BBIPAXKEHHIA.
Anre0pa JEMOHCTPHPYET 3HAUCHHE MAaTEeMATHKH Kak S3bIKA Ul MOCTPOSHMS MaTeMaTHYECKHX Mojeieif,
ONHCaHHs MPOLECCOB U SBICHUM pealbHOro Mupa. B 3amaun oOydenus anreGpe BXOIAT TakkKe JambHeiInee
Pa3sBATHE AITOPUTMHUIECKOTO MEBIIIICHHS, HEOOXOAMMOT0, B YACTHOCTH, /Ul OCBOCHHS Kypca HH(POPMATHKH,
M OBNAJICHHC HABbIKAMM JCAYKTHBHBIX paccyxaeHuid. lIpeobpasoBanne cHUMBOIBHBIX (OPM CIIOCOOCTBYET
PasBUTHIO BOOOpaKeHHs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTRY.

Coznepxanue (yHKIHOHATHEHO-rpadUUECKON THHAM HANEJEHO Ha MONydeHHe 0OyJaroliMUcs 3HAHHM
0 QyHKIMAX KaK BaxHelInel MaTeMaTHYecKOM MOJENH Il OMHCAHHA H HCCIIEIO0BAHMS pazHo00Opa3HbIX
NPOLECCOB M #ABJICHHH B mpupoae u obmectBe. M3ydenwe Marephana CrHoCOOGCTBYET PAa3BHTHIO Y
O0y4arolUXcsi YMEHHs WMCHOJb30BaTh pA3NHYHEIE BHIPA3UTEIBHEIE CPEJCTBA S3bIKA MATEMATHKH —
CIIOBECHBIE, CHMBONHYECKHE, IpaduyecKde, BHOCHT BKIad B (DOPMHPOBAHHE NpPEACTABICHHH O pONH
MaTEeMATHKH B Pa3BUTHH UBHIM3ALHH U KYJIbTYDEL

Cornacao y4eGHOMY mmany B 7-9 kiaccax m3ydaercs yueGHEIH Kype «AnreGpay, KOTOpBIH BKIIOYAET
CIICAYIONIHE OCHOBHBIE Pa3[eNbl colepikaHus: «Uucia # BBEMHCICHHN», «AreOpandecKue BHIPAKEHHA,
«YpaBHEHHS W HEPaBEHCTBAY, «DYHKIHM.

Ha m3yuenne yueGuoro xypca «Asrebpa» orBomgmrest 204 waca: B 8 xacce — 102 waca (3 uaca B
Hezenmo), B 9 kimacce — 102 gaca (3 gaca B Hezenmo).



COJIEPKAHUE OBYUEHUSA

8 KJIACC

Yuciaa H BBIMHCICHHS

KsanpaTHbI KopeHb u3 umcna. [lomsTuae 06 HppalMOHAIBHOM HuCie. JlecATHIHBIE TpHOIHKEHHS
upparuonanpHbX unces. CBOHCTBA apu(METHUECKHX KBaIPaTHbIX KopHE ¥ WX NpPUMEHSHHE K
npeoOpazoBaHHI0 YHCIIOBBIX BRIPA/KEHUIT U BHIYUCTEHHM. JIeHCTBATEILHBIC THCIIA.

CTemeHb C IenbIM mokasaTeneM u €8 coiicTa. CranmapTHas 3aMUCh THCIIA.

AnrebpanyecKue BbIPAKeHHS

KBampaTHbI# TPEXWIEH, Pa3/ioKeHNe KBaJpaTHOro TpEXWICHA HAa MHOXKUTEIH.

AnreGpamdeckas apo6b. OCHOBHOE CBOHCTBO anrebpamydeckoif apobu. CroxeHHe, BBMUTAHHC,
YMHOXKEHHE, NeIeHHe allre0pandeckuX npobeit. ParuoHanbHbIe BEIPAXKCHHA B X npeoGpazoBaHHE.

YpaBHeHHs H HEPABEHCTBA

KBanpaTrHoe ypaBHEHHE, dopmyna KopHe#l KBajpaTHOrO ypaBHEHHMI. Teopema Bwmera. Pemmenue
ypaBHEHU, CBOJIAIIMXCS K THHEHHBIM ¥ KBA/[PAaTHBIM. TIpocreiimue 1poOHO-paLEOHATBHEIE YPABHCHHA.

I'padudeckas HHTEPIPETAIUS yPABHEHHH C IBYMs NEPEMCHHBIME U CHCTCM JTUHEWHBIX YpaBHEHHH C
nByMs niepemeHHbIMEA. [IpuMeps! pelmenns CHCTeM HETMHEHHBIX YPABHEHHUH C ABYMS IIEPEMEHHBIMH.

Permerue TEKCTOBBIX 3a/1ad areGpandeckuM CocotoM.

UpcnioBele HepaBeHCTBA M HX cBodcrsa. HepaBeHCTBO C ofHOH mepeMeHHOH. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEHHbIC HEPaBEHCTBA C oxHoM mepemenHo#. CHCTEMBI JMHEHHBIX HEPABEHCTB C OnHOH
TIepPEeMEHHOM.

OynxuuH

[Tousitue dynknuu., OOmacTh onpeleNeHHs ¥ MHOXKECTBO 3gaueHnil Qynxuud. CrnocoObl 3amaHusd
byHKIHMiA.

I'padux yHkuun. YTeHMe CBOHCTB Gyakmur mo eé rpaduky. IIpumeps rpadukoB QyHKIH,
OTpPaKaIOIIUX PEaIbHbIC IPOIECCEL.

OYHKIAY, ONMCHIBAOLIAE HIPAMYIO W OOpaTHYIO MPONOPIHOHAIBHEIE 3aBUCHMOCTH, HX rpaduku.
Oyaxuun y =x2,y =x3,y = \x, y=|x|. I'padudeckoe pelenne ypaBHECHUH 1 CHCTEM ypaBHEHHH.

9 KJIACC

Yucia ¥ BHIYHCIEHAS

PanpoHAJbHbIE YHC/Ia, HppAlHOHANBHBIE YHC/Id, KOHEYHBIC M feckoHEYHbIE NECATHYHBIE ApodH.
MHOKECTBO JeHCTBHTEIBHBIX HHCE, JEHCTBUTCIbHBIC 9YHCIA KakK OCCKOHEUHBIE JECATHTHBIC Ipo6OH.
B3aUMHO OJHO3HAYHOE COOTBETCTBHE MENKIY MHOXKECTBOM JCHCTBHTEIBHBIX HHCET H KOOpAUHATHOH
IpAMOi.

CpaBHEHHUE ICHCTBATEBHBIX YHCEIL, aPHPMETHICCKAE nefcTBuS ¢ IEHCTBAUTEILHBIMY YU CIIAMH.

Pasmepsl 06BEKTOB OKPYXKAIOMET0 MUPa, JUTHTETbHOCTD IPOLIECCOB B OKPYIKAIOIIEM MHPpE.

[TpubmkéHHOE 3HAYEHHE BEHYHHEI, TOYHOCTH npubmokerns. Okpyrnenne ugncen. IIpukuika u
OIIEHKA Pe3yJIbTATOB BEIYHCICHAH.

VpapHeHHUS H HEPABEHCTBA

JluneiiHoe ypaBHeHHe. Pemenne ypaBHEHHH, CBOJAIIMXCH K JTHHEHHBIM.

KpagpaTHOe YypaBHeHHe, Pemlenue ypaBHeHHH, CBOISIMXCA K KBaJPATHBIM. bukBanparHoe
ypaBHenue. [IpaMeps! pemenus ypaBHeHHiT TpeTheil 1 UeTBEPTOH CTENeHeH pasIoKEeHHEM Ha MHOKHTEITH.

Pemenne Apo6HO-PalHOHATBEHBIX YPABHEH)H. Pernenue TeKCTOBBIX 3a/1ad anrebpaHdecKuM METO/IOM.

VpaBHeHue ¢ AByMs NEPEMEHHBIMH H €ro rpaduk. Pemmenne cucTEM IBYX NTHHEHHBIX ypaBHEHHH C
IBYMs NepeMeHHbIMH. Pelnenne cHCTEM IBYX ypaBHEHHMH, OJHO U3 KOTOPHIX JIMHEHHOE, a Apyroe — BTOpOIi
crenend. I'padudeckas HHTEPIPETAIHs CHCTEMBI ypaBHEHHH ¢ ABYMS NePEeMEHHBIMH.

Pemmenye TeKCTOBBIX 33/1a4 aredpandeckiM CrocoOoM.

YycoBhle HEPABEHCTBA M MX CBOUCTBA.

PemeHne JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOH. Pemende cUCTEM JHHEHHBIX HEPaBEHCTIB C
onuoit mepemenHoi. KsajgpaTHble HEPaBECHCTBA. ['padudeckas WHTEpIpeTauds HEPaBEHCTB M CHCTEM
HEPABEHCTB C ABYyM: [IEPEMEHHBIMH.

OyHKIHH



KBagparuunas ¢ynknus, e€ rpadux m cpoiictea. IlapaGoma, KOOpAMHATE! BEpIIMHEI Napabobl, Och
CUMMETpUH mapabosl.

I'paduku pynxomii: y =kx, y =kx +b, y =k/x, y =x3.y = Vx. vy = |x| , 1 ux cBoiicTBa.

YucaoBbie MOC/IEI0BATENbLHOCTH H IPOrPECCHH

[lonsite 4nCI0BO MOC/EN0BATENBHOCTH. 3aJaHHeE I0CIIeI0BATEIBHOCTH PEKYPPEHTHOM (GOpMyIOH 1
bopmyIoi n-ro uiieHa.

Apubmerndeckas M TeOMeTpHYEcKas INporpeccHd. PopMynsl »-ro wieHa apupMETHYECKOH H
TEOMETPHYECKOM IIPOrPeCcCHii, CYMMBI IEPBBIX 1 YJICHOB.

W3o0paxenue wWieHOB apu(METHYECKOH U IeOMeTPHYECKOM MPOrpeccuil TOYKaMu Ha KOOPIMHATHOIN
TUIOCKOCTH, JIMHEHHBIH 1 KCTIIOHeHIIMANBHBIH pocT. CII0XKHBIE IPOLEHTEL,



JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOTI'O OBII[EI'O ObPA3OBAHHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMaHOCTHDBIE Pe3yJIbTATHI 0CBOSHHS IPOrPaMMBI y4e0HOTO Kypea «AnreOpa» XapaKTepH3YIOTCA:

1) naTpHOTHYECKO€E BOCITHTAHHE!

pOSIBICHHEM HMHTEpeca K MPOIUIOMY H HACTOALICMY POCCHUCKOH MaTEeMAaTHKH, LEHHOCTHBIM
OTHOLICHHEM K IOCTHIKCHHSM DOCCHICKHX MAaTeMaTHKOB H POCCHHCKOH MaTeMaTH4YeCKOH IIKOJBIL, K
MCTIOJTB30BAHHIO STHX JOCTHIKGHHH B IPYTHX HAyKaX H MPHKIAIHEX chepax;

2) rpasaaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIHHTAHHE:

FOTOBHOCTBIO K BBITIOJHEHHIO 00S3aHHOCTEH TpakIaHWHA W PealH3alWy €ro Ipas, MPE/ICTaBICHAEM O
MaTEMAaTHYECKHX OCHOBax (YHKIHOHHPOBaHUs pPa3IMIHBIX CTPYKTYD, ABJIEHHMN, TPOUEXyp IPa)KIaHCKOro
obmiecTBa (HanpuMep, BEICOPEL, OMPOCEI), TOTOBHOCTBIO K 06CYKICHHIO THIECKHX MpOOJIeM, CBA3AHHBIX C
IPAKTHYECKUM NPHMEHEHUEM [OCTIKCHMH HayKH, OCO3HAHHEM BaKHOCTH MOpPaIbHO-3THYECKHX MIPHHIIKIIOB B
JIEATETLHOCTH YUE€HOT' 0}

3) TpyAOBOE BOCOHTAHHE:

YCTAHOBKO Ha aKTUBHOE Y4acTHE B PEIICHHH MPAKTHICCKHX 3a/ad MaTeMaTH4yecKoi HalmpaBlIeHHOCTH,
OCO3HAHMEM BAKHOCTH MaTeMarHdeckoro oOpa3oBaHWs Ha IPOTHKCHUH BCEH JKM3HM IS YCIICIITHOH
npoheCCHOHANBHOH JEATENBHOCTH H  PasBUTHEM HEOOXOIMMBIX YMEHHMH, OCO3HAHHBIM BHIOODOM H
MOCTPOEHHEM HH/MBHAYAISHON TPaeKTOPHH 00pa3soBaHHs U KU3HCHHBIX TITAHOB C y4ETOM JIMYHBEIX HHTEPECOB
U 0OImecTBEHHEIX TOTpebHOCTEMH!

4) scTeTHYECKOE BOCITUTAHHE!

CIIOCOOHOCTHIO K IMOIHOHAILHOMY H 3CTETHYECKOMY BOCHPHSATHIO MAaTEMaTHHCCKHUX 00BEeKTOB, 3aj1a4,
pemreHuil, pacCykIeHHH, YMEHHIO BU/ICTh MATEMATHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpMEHTAMEd B JICATCIHHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX IpeicTaBIeHuil 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BHTHS YEIOBEKa, NPHPOABI U oblIecTBa, NOHMMAaHHEM MATEMAaTHYECKOH HayKH Kak
cepsl UeNOBEYECKOM MEATENBHOCTH, STANOB e PasBUTHS M 3HAYUMOCTA JULL PasBHTHA LMBUTH3AIIUH,
OBJTAIEHHEM A3BIKOM MaTEMaTHKH U MATEMaTHUeCKOH KyJIbTypO Kak Cpe/ICTBOM IO3HAHMS MUDa, OBJIA/ICHHCM
IIPOCTEHIIMMY HABBIKAME HCCIIEI0BATEIIBCKOM NEATEIIBHOCTH;

6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHME KyJAbLTYPBI 310pOBRi  H IMOLHOHAIILHOTO
faaronoryans:

FOTOBHOCTBIO TIPHMEHSTH MATeMAaTHYECKHUE 3HAHUS B HHTEPECAX CBOETO 3J0POBLA, BEJICHHS 3/0pOBOTO
obpaza KHU3HH (3/I0pOBOE ITHTAHUE, cOaTaHCHPOBAHHBIM PEKHM 3aHATHA U OTABIXA, PETyIApHast (buzngeckas
aKTHBHOCTB), c(hOPMHEPOBAHHOCTBIO HABBIKA pediieKCHy, IPU3HAHHEM CBOCTO TIpaBa Ha omuOKy H TaKOro e
npaBa JApyroro 4ejoBeKa;

7) 3K0JI0OTHYECKOe BOCIHTAHHE!

OpHEHTAIMeH Ha NPAMEHEHHE MAaTEMATHYCCKHX 3HAHWH Ul PCIICHHA 3alad B obmacTu COXpaHHOCTH
OKpY’Kalomme# cpeibl, MIaHKPOBAHHS IIOCTYNIKOB M OLEHKH HX BO3MOMKHBIX TTOCTIEACTBHH U1 OKPY KaloIIeH
CpeiIsl, 0OCO3HaHMWEM II00ABHOT0 XapaKTepa SKOIOTHISCKUX npobieM U IMyTel UX perueHus,

8) azanTanus K H3MEHSIOMHMCS yCI0BHAM COIMAJIBHOM H NPHPOIHOM Cpekl:

FOTOBHOCTBIO K JEHCTBHSM B YCJIOBHSX HEONpPEIENEHHOCTH, MOBBIICHAIO YPOBHA CBOCH
KOMIIETEHTHOCTH Hepe3 MPaKTHYECKyI0 ACATENbHOCTb, B TOM YHCIE yMCHHE YUHTHCA y APYTHX MOJIEH,
MpHOGPETaTh B COBMECTHOM NESTENbHOCTH HOBBIC 3HAHIS, HABBIKA H KOMIICTCHINH U3 OTBITA JAPYIHX;

HeoOX0IUMOCThI0O B (DOPMHPOBAHHH HOBBIX 3HAHUM, B TOM 4HCIC (hopmymHpoBaTh HACH, MOHATHI,
FHIIOTE3bI 00 00BEKTaX W SABJICHHAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh neburTsl COOCTBEHHBIX
JHAHUI ¥ KOMIIETeHTHOCTEH, MIIaHUPOBATh CBOE Pa3sBUTHE;

CHOCOBHOCTRIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIPHHUMATh CTPECCOBYIO CHTYaLHIO Kak BEI3OB,
TpeOyromuit KOHTpMEP, KOPPEKTAPOBAT IPHHAMAEMBIC PEIICHHA H neiicTBus, GopMyIMpOBaTh U OLICHHBATE
PMCKH ¥ TIOCIIEICTBHA, HOPMHPOBATE OIIEIT.

METAIIPEJIMETHBIE PE3YJIbTATHI

IMo3uaBaTebHBIC YHHBEPCAIbHBIC ydeOHbIE el CTBHA



BazoBsble Joradeckue gedcTBHus:

BBIBIIITh U XapakTePU30BaTh CYIIECTBEHHBIC IPH3HAKH MATEMaTHUYECKUX OOBEKTOB, IMOHATHI, OTHOIIEHHMI
MEXAy MOHATHAMHA, (DOPMYy/IMpOBATh ONpPENCICHHMS IOHATHH, YCTAHABIMBATH CYIIECTBEHHBIH IIPH3HAK
Knaccu(pHKaIMu, OCHOBAaHHUA U1 0000IMEeH s U CPABHEHMS, KDUTEPUH ITPOBOAMMOr0 aHAIH3a,

BOCIIpUHHMATH, (OPMYJIHMpOBaTh H NpPeoOpa3OBHIBATH CYXACHHUSA: YTBEPAUTENBHEIE H OTPHIATE/IBHELE,
€[IMHWYHBIE, YaCTHBIE U O0IIHE, YCIOBHEIE,

BBLIBIISITh MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H IPOTHBOpeUns B (aKTax, JaHHBIX, HAOIIOAEHUIX
H YTBEPIKAECHMSX, IIpeuIaraTs KpUTEPHH /ISl BELIBICHHS 3aKOHOMEPHOCTEN U TPOTHBOPEUHIi;

[ieNaTh BBIBOJABI C HCIIOJb30BAHHEM 3aKOHOB JIOTHKH, NENYKTHBHBIX H HMHIYKTHBHBIX YMO3aKIHOYEHMH,
YMO3aK/FOYECHHH 110 aHaJIOTUH;

pasbuparh JOKa3aTeNbCTBA MATEMAaTHUECKMX YTBEpPKHEHWH (IpsAMBlE H OT NPOTHBHOIO), HPOBOIHTH
CaMOCTOSATE/IHO HECIIOXKHBIE [JOKa3aTeNbCcTBA MaTeMaTHHeCKUX (aKToB, BBICTPAHBATH AapryMEHTAIMIO,
[PUBOAUTE IPHMEPE! M KOHTPIIPUMEPE], 000CHOBLIBATE COOCTBEHHBIE PACCYKICHHUS;

BEIOMpATh Cnocob pemneHus ydeOHOH 3ajaud (CpaBHMBAaTh HECKOJIBKO BAapHAHTOB pEINEHMS, BBHIOMpATh
Haubornee MOAXOQAMIM C y4ETOM CAMOCTOSTEIIBHO BBIIEIEHHBIX KPHTEPHER).

Ba3oBble Hcclie10BaTeIbCKHE el CTBHA:

HCIIONIB30BAaTh BOIPOCHI KakK HCCIACAOBATEILCKMH HHCTPYMEHT IIO3HAHHA, (DOPMYIHpOBaTH BOMPOCH,
(uxcupylomue npoTUBOpeyne, NpodieMy, CaMOCTOATENBHO YCTAHABIMBATH KCKOMOE H JIaHHOE, (JOPMHUPOBATEH
THIOTE3Y, AapryMEHTHPOBAThH CBOK MO3UIIHIO, MHEHHE;

IPOBOJHUTE [0 CAMOCTOATENIEHO COCTABICHHOMY ILIAHY HECIOJKHBIN SKCIIEPUMEHT, HeGOoIbIIoe UCCIe[0BAHHIE
[0 YCTAHOBJICHAIO 0COOCHHOCTEH MaTEMaTHYECKOro 00BeKTa, 3aBUCUMOCTEH 06BEKTOB MeX,Iy co00if;
CaMOCTOATENbHO (opMymupoBaTh 0OOOINEHWS M BBEIBOABI IO pe3yJbTATaM MPOBEAEHHOr0 HabOIIONEHMH,
HCCIIC/IOBAHMSI, OIIEHHBATE JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yIbTAaTOB, BBIBOJOB M 0000IIEHHI;
IPOTHO3HPOBATH BO3MOXKHOE Pa3sBHTHE IIPOLECCA, & TAKXKE BBIJBUTAThH NPEAINONONKEHHS O ero Pa3sBUTHH B
HOBBEIX YCJIOBHSX.

PaGoTa ¢ uadopmanueii:

BEIIBIIATE HEJOCTATOYHOCTE ¥ U3OBITOUHOCTh HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JUIS PEIIeHHs 3a1a9K;
BEIOMPATh, aHAIM3HPOBATh, CHCTEMATH3UPOBATh H HHTEPIPETHPOBATH HHPOPMAIIHIO Pa3IMIHbIX BHIOB B Gopm
IIPeCTaBICHUS;

BLIOMpaTh (QopMy mpejcTaBneHHs HHOOPMANUM W HUIOCTPHPOBATh pEINaeMEle 3aJadd  CXEMaMH,
AHarpaMMaMH, HHOH rpadukoi B MX KOMOHHALIHSAMHE;

OLIEHMBaTh HANEKHOCTh HH()OPMAIMA 10 KPUTEPUSIM, IIPEUIOKEHHEIM YYATENEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITETBHO.

KoMMyHHKaTHBHBIE YHHBEpCAIbHbIE YdeOHbIE AeiicTBHS:

BOCIIPHHUMATE U (OPMYIIMPOBaTh CYKAEHHS B COOTBETCTBHH C YCIOBHIMH M IEJIAMH OOINEHHS, ACHO, TOYHO,
TPaMOTHO BBIPAXATh CBOK) TOYKY 3PEHHA B YCTHBIX M IMCBMEHHBIX TEKCTaX, [JaBaTh IMOSACHEHHS 110 XOLY
pelneHns 3a1a4, KOMMEHTHPOBATE TTOYIeHHBIH pe3y/IbTaT;

B Xofie OOCYKIEeHMs 3a/1aBaTh BOIPOCH! MO CyIIECTBy oOCyKIaeMoil TeMbl, MpobJeMsl, pelmaeMol 3aaun,
BEICKa3bIBaTh H/CH, HALEJICHHbBIC Ha IOMCK PEINEHHs, COMOCTAB/IATE CBOHM CYKICHHS C CYKICHHSMH JIPYTHX
YYaCTHUKOB JMajora, oOHapyKuBaTh pa3lM4He M CXOJCTBO NO3MIIMIA, B KOPPEKTHOH (GopMme GopMyaupoBaTh
PasHOITIACHS, CBOH BO3PAXKEHHS,

OPEACTaBIATE Pe3yAbTAaTEl PEIICHHSA 3a7a4H, IKCIIEPHUMEHTa, HCCIEeI0BAaHHsA, IIPOEKTa, CaMOCTOSTEILHO
BBIOMPATh (DOPMAT BHICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAIIMN U 0COGEHHOCTEH ayAUTOPHH;

TIOHUMATh M HCIONB30BaTh MPEHMYIIECTBA KOMAHIHOH M MHAMBHUAYaNbHON paboTEl IpH pelueHHH y4eOHBIX
MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATE LE/Ib COBMECTHOM NeATeIbHOCTH, IIAHUPOBATh OPraHM3aliio COBMECTHON paboTEI, pacipe/enTh
BHIBI paboT, J0roBapuBarhes, OOCYKIATh IPOLECC H pe3ynsrarT paboTel, 0606IIATE MHEHHS HECKOJIBKHX
OIei;

y4acTBOBaTh B IPYNIOBBIX hopmax paGoTsl (00CYKIeHHMS, 0OMEH MHEHHSMH, MO3TOBEIE IITYPMBI H JIpyTHe),
BBIIIOJIHSATE CBOIO YacTh paboTel H KOOPJHHUPOBATE CBOM AEHCTBUS C APYTHMH YICHAMH KOMAaHIBI, OLIEHUBATh
KagecTBO CBOEr0 BKIafa B OOmMHMH NPOAYKT MO KpPHTEPHAM, CHOPMYIMPOBAHHBIM yYaCTHHKAMH
B3aHMOACHCTBHL.

PerynsiTuBHble yHHBepcaabHbIe yaebuble qeiicTBHS

Camooprannzanms:



CAMOCTOSTEIbHO COCTARNISTE IUIAH, AJTOPHTM PELICHHs 3anady (W ero 9acTh), BLIOMPATH CTIOCOO pEIIeH:s ¢
yaETOM HMMEIOIIMXCSA PECypcoB H coBCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBaTh
BapHaHTEI pellenHii ¢ yJ€ToM HOBOH UHOpPMALIHH.

CaMOKOHTPO.Ib, IMOIHOHAILHBIH HHTEIICKT:

BIIAeTh CocobaMy caMONPOBEPKH, CAMOKOHTPOJIS IPOLECCA U PE3yIIbTaTa pellICHHMA MaTeMaTH4eCcKOH 3a1a4u,
[PEJBUAETs TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIpH DEICHHH 3a]aud, BHOCHUTh KOPPEKTHBBHI B
JleSITeBHOCT Ha OCHOBE HOBBIX 00CTOATE/IBCTB, HAlICHHBIX oIMOOK, BEIIBIEHHBIX TPYIHOCTEH;

OLEHMBATh COOTBETCTBHE pe3yNbTaTa JESTENEHOCTH IOCTABICHHOH LEMH M YCIOBUAM, 00BACHATD NPHUIMHBI

JOCTIYKEHHUS P HEIOCTHKEHHS e/, HAXOIHTh OIIHOKY, 1aBaTh OLECHKY IPHOGPETEHHOMY OITBITY.
[IPEJIMETHBIE PE3YJIbTATbBI

K koHIy o6ydenns B 7 kiacce 00yqaiOMMiCs MOIYYHT CIEIyIOIMUE MPEIMCTHRIC PEYTbTATRL:

Yucia 1 BbIMHCJIEHHSA

BLIOHSTH, COYeTasi YCTHBIE M MECHMEHHBIC IIPHEMBI, apH(pMETHIeCKHe NEHCTBHUS C pallMOHAIBHBIMH
YHUCIaMHU.

HaxXonuTh 3HAYCHHS UHCIOBBIX BBIPAKEHHH, IPHMEHSATH pasHooOpasHEle CHocoObl U IPHEMBI
BLIYHCICHHS 3HAYEHUHN JPOGHBIX BEIPAXKEHUH, COJIEp)KAIIUX OOBIKHOBEHHBIE X ACCATHIHBIC Jipo0H.

ITepexoquTs OT OJHOW (YOPMBI 3aIUCH HHCEI K npyro# (mpeoGpa3oBBBATE JECATHIHYIO npobp B
0BGBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B JACTHOCTH B GeCKOHEUHYIO JIECATHIHYIO 1po0s).

CpaBHHBATD H yHOPSI0YHBATE PALMOHATBHEIE YHCIIA.

OxpyrisaTs Juca.

BeImOMHATs MPHKAAKY U OIEHKY pe3yibTara BBIYMCIICHH, ONEHKY 3HAYCHHH YHCIOBBIX BBIPAKEHHH.
BBIIONHATS JISHCTBHA CO CTEICHIMH C HATYPAIbHBIMH ITOKa3aTe/IMH.

[IpEMeHSTs IPU3HAKY JISTHMOCTH, PA3/I0/KCHHE HA MHOXKATEIH HATypaTbHEIX qHCell.

PemaTh  OPaKTHKO-ODUEHTHPOBAaHHBIE — 3aladud,  CBA3AHHBIE  C  OTHOUICHHCM BEJIHYHH,
NPONOPIHOHATEHOCTBIO BETUYHH, NPOUCHTAMH, MHTEPIPETHPOBATE PE3yJBTATEI pelneHus 3a1a4 ¢ y4€TOM
OrpaHAYEHHH, CBA3AHHBIX CO CBOMCTBAMH PacCMaTpiUBaeMBbIX 00BEKTOB.

AnrefpandecKue BbIPAyKeHHs

Vcmonp30BaTh anreGpanyeckyio TEPMUHONIOTHIO M CHMBOJIMKY, IPHMCHATH €8 B IIPOLECCE OCBOCHUA
y4eGHOro MaTepuana.

HaxoIuTh 3HAYeHHs OYKBEHHBIX BRIPAKEHUH MDY 3a[laHHBIX 3HAUCHHAX MEPEMCHHBIX.

BEImoHATE Mpeobpa3oBaHis IeJ0r0 BHIPOKCHHS B MHOIOWICH NPHBCACHHCM NoMOOHEIX ClaraeMbIX,
pacKphITHEM CKOOOK.

BBITIONHATS YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH ¥ MHOTOWICHA Ha MHOTOWICH, MPUMEHSATE (bopMyIIBl
KBaJpAaTa CyMMBbI H KBaJIpaTa pasHOCTH.

OCYIIECTBIATh PA3NOXKEHNE MHOTOWICHOB HA MHOXXHTE/H C MOMOIIBIO BRIHCCCHIA 33 ckobxu obmiero
MHOIKHTEJIS, TPYIIHPOBKH CIIAraeMBbIX, IPUMEHEHHs HOPMYJT COKPAEHHOTO YMHOKCHHS.

IIpuMeHsTH TIPe0Opa3oBaHiA MHOTOWICHOB JUIA PEMICHHS PasiIHBX 3a/ad 13 MaTEMaTHKH, CMEXHBIX
[PEAMETOB, U3 PeaibHOH NPAKTHKH.

Hcmonb30BaTh CBOMCTBA CTEIEHEH ¢ HaTypalbHBIMU NOKA3aTeIsIMU A npeo6pa3oBaHys BEIPAKECHAM’.

VpaBHeHHs M HEPABEHCTBA

PermaTh JWHelHbIe YPABHEHHS C OJHOM NMEPEMEHHOH, NPMMEHsA MpaBHIa NEpexola OT HCXOJHOI0o
ypaBHEHHs K PAaBHOCHIBHOMY eMy. [IpoBepATh, ABISCTCS JIH THCII0 KOPHEM ypaBHEHHSL.

TIpumMeHsTh TpahIIECKHe METOIB! IIPH PeIICHHH JIMHEHHEIX YPaBHEHUH H KX CHCTEM.

[lopbupars MpPEMEPHl Tap 9HUCel, SBISIOMKXCA PEICHACM IMHEHHOTO YpaBHEHHS C JBYMS
[epeMEHHBIMH.

CTpOHTH B KOOPIAMHATHON ILIOCKOCTH TpaQyK TMHEHHOTO yPaBHCHUA C ABYMA nepeMEeHHBIMH, TOJIb3YsICE
rpadKOM, IPUBOIHTH NPUMEPEI PEIICHHA YPABHCHHUA.

Peirath CHCTEMSBI ABYX THHEHHBIX ypaBHEHHH € (BYMs IEPEMEHHBIMH, B TOM THCIIC rpaduIecKH.

COCTABIATH | pelaTh JTHHEHHOe YPABHEHHe WA CHCTEMY JIMHEHHBIX ypaBHEHHH 110 yCIIOBHIO 3aJa4H
MHTEPIPETHPOBATE B COOTBETCTBHH C KOHTECKCTOM 3a/1a1H TIOJTy4eHHBIH pe3ylbTaT.

DOyHKIHH

Wso6paxars Ha KOOPAHHATHOM MPSAMOM TOYKH, COOTBETCTBYIOMIMC 3a/AHHBIM KOOpAMHATAM, JIyIH
OTpe3KH, HHTEPBAIBL, 3aTHCHIBATH THCIIOBBIC POMEXKYTKH Ha areOpandecKoM A3BIKE.



OrMmedats B KOOP/MHATHOM MUIOCKOCTH TOYKH 110 3aJaHHBIM KOODHHATAM, CTPOMTE rpaduKy THHEHHBIX
Gbynkmmid. Ctpouts rpadux dysxumm y = [x|.

OnuceBath ¢ MOMOWBIO (QYHKIMH M3BECTHBIC 3aBUCHMOCTH MEXKAY BEIHYMHAME: CKOPOCTB, BpEMS,
PAacCTOAHHME, LICHA, KOTHIECTBO, CTONMOCTD, IIPOH3BOIUTEILHOCTE, BpeMsl, 06BEM paboThL.

Haxomuts 3Ha4eHue QYHKIMM 110 3HAYEHHIO €8 apTyMeHTa.

llonnmate rpadudeckuii cmoco6 npeicTaBIeHHs ¥ aHaTM3a WMH(OPMALMH, W3BIEKATH |
MHTEPIPETHPOBATh HHGOPMAIHIO U3 rpadUKOB PeabHBIX MPOIECCOB H 3aBHCHMOCTEH.

K koniy o6yuenus B 8 kiacce 06y4arommics Oy ST CIEAYIONIAE TPEeIMETHBIE PE3YIbTATH:

Ynciaa v BEIYHCTIEHHS

Vcnonk3oBarh HavaibHBIE NPEICTABICHHS O MHOKECTBE AEHCTBHTENBHBIX HHCEN JUIS CPABHEHHS,
OKpYTJICHHS H BEITHCIICHUH, H300paXkarh IeHCTBHTEIIEHEIC YAC/IA TOYKAMH Ha KOOPAMHATHO! IIPSIMOIi.

ITpumensTE MOHATHE apU(YMETHIECKOTO KBAJPATHOTO KOPHS, HAXOJHTH KBaJpaTHbIE KOPHH, HCIOMB3Ys
IpH  HeOOXOMMMOCTH KaJlbKyJIATOp, BHITIONHAT MPEOOpa3OBAHUA BBIPAKEHHI, CONEPKAIINX KBAIPATHBIE
KOPHH, HCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu GOJBIIMX B MATTBIX YHCETI C HOMOIIBIO AECATHYHEIX Apobeii 1 creneneif uucna 10.

Anredpanyeckue BLIPasKeHHS

IIpUMEHSTE IOHSTHE CTENeHH C IENbIM IIOKasaTeseM, BBHIIONHATh MNpPeoOpasoBaHMs BBIPAKEHH,
COAEpKAlIMX CTENEHH C IEJIBIM II0Ka3aTeNeM.

BBINONHSATE TOXIECTBEHHBIE IPe0OPa3OBAHNS PALHOHAIBHEIX BEIPOKEHHHA HA OCHOBE TIPABHII ACHCTBHI
HaJl MHOTOWICHAMH H arebpandecKuMu apo0samu.

PacknaneBath KBaJpaTHBIA TPEXWIEH HA MHOKHUTEIH,

IIpaMeHsTh mpeoOpa3oBaHus BBIPaKEHHIT JUIS PEelIeHHs PasjMUHBEIX 3a1a4 M3 MAaTeMaTHKM, CMEXHBIX
[IPEIMETOB, U3 PEATbHOM IIPAKTHKH.

YpaBHeHHS H HEpaBeHCTBA

Pewats jiiHeHEIe, KBapaTHbIE YPABHEHHS U PAIMOHAILHEIE YPABHEHHUS, CBOASIINECS K HUM, CHCTEMBI
JIBYX YpaBHEHHH ¢ ABYMS IIepeMEeHHBIMH.

[IpoBomuTs mpocTeHime HCCICNOBAHHS yPaBHEHH U CHCTEM YPaBHEHHMH, B TOM YHCIIE C IPUMEHEHHEM
rpaduuecKuX IpeicTaBneH il (yCTaHABIUBATD, HMEET JIU YPABHEHHUE WJIM CHCTEMA YPAaBHEHMH DelleHHs, eCiu
HMEET, TO CKOJIBKO, U Ipoyee).

IlepexoauTs OT crnoBecHOH (GOPMYIHMPOBKH 3ama4un K e€ anreGpamdeckod MOETH C IIOMOIIBIO
COCTaBJICHHUS YPAaBHEHUS HJIM CHCTEMbl YPaBHEHHH, HHTEPIPETUPOBATh B COOTBETCTBHH ¢ KOHTEKCTOM 3aIayH
TIIOJTy4EHHEIN pe3ysbTar.

[IpumensaTs CBOMCTBA YHCIOBBIX HEPABEHCTB IJI CPABHEHHS, OLEHKH, PELIaTh IMHEHHbIEC HEPABEHCTBA C
O/IHOM IEPEMEHHOM M MX CHCTEMBI, aBaTh IpadHUYeCcKy0 HIUTIOCTPAIIMIO MHOYKECTBA PEIIEHUH HEpaBEHCTRA,
CHCTEMBI HEPABEHCTB.

DOyHKIHH

[lonmmare ®  HCIONE30BaTH (DYHKUMOHANBHBIE MOHATHS H  S3BIK  (TEPMHHBI, CHMBOJHMYECKHE
0003HaYCHN), ONPEIENATh 3HAYCHHE (YHKIIMH 110 3HAYEHHMIO apryMeHTa, ONpeIe/aTh CBOHCTBA (DYHKIHH 1O
€ rpaduxy.

Crpouts rpadukn seMeHTapHbIX QyHKIHUH BU/IA:

y =k/x,y=x2,y=x3,y = x|, y = VX, OIIHCBIBaTb CBOICTBa YACIOBOH QyHKIIHH 11O €& rpaduKy.

K xonny obyyenus B 9 Kiacce 00ydaromuiicst MOIYIUT CIEAYIOUIHE IPEIMETHBIE PE3yIBTATEL:

Yuciia ¥ BoI9MCIEHUS

CpaBHuBaTh U YIIOPAIOYHBATH PAIMOHATBHBIE U HPPAIHOHATBHEIE YHCIIA.

Beimonuats apupmernyeckie IeHCTBUS ¢ PAlMOHATBHEIME YHCITAMHM, COYETAs YCTHBIE M IHCHMEHHEIE
NPHEMBI, BBIIOIHATE BEIYUCIEHUS C UPPAHOHATIEHEIMU YHCIIAMH,

Haxozwuts 3HaueHHA CTeNEHEH ¢ LENbIMH MOKA3aTEIAMM M KOPHeH, BBIYHMCISTH 3HAYECHAS YHCIIOBHIX
BBIPaKEHUH.

OKpyrysiTh feficTBUTEBHBIC YHCIIA, BETIONHATE IPUKU/KY PE3Y/IBTATA BEIYHCIEHMIH, OIEHKY YHCIOBBIX
BBEIpaXKEHUH.

YpaBHeHHsi H HepaBeHCTBA

Pemars nuHeliHEIe H KBajApaTHBIE ypaBHEHHS, YPaBHEHHS, CBOIAIIMECS K HMM, TpocTeiimie ApoGHO-
palMOHAaILHBIE YPaBHEHHS.

Pemars cucTems! ByX NMHEHHBIX ypaBHEHHii ¢ IByMsi IEPEMEHHBIMH M CHCTEMBI ABYX YDaBHEHHUH, B
KOTOPBIX OJ{HO YPaBHEHUE HE SBIISCTCS JIMHEHHEIM.



Pemmarh TEKCTOBEIE 3a7add anreGpamdecKiM CIMOCOOOM C TOMOMBIO COCTABICHHA ypaBHCHHA WIn
CHCTEMBI JIBYX YpaBHEHHUH C JBYMS IEPEMCHHBIMH.

ITpoBOAMTE MPOCTEHIIHE HCCIIEOBAHMSA ypaBHEHHH ¥ CHCTEM YPaBHEHHH, B TOM YHCIIE ¢ IPHMEHCHHEM
rpaHUeCKHX TIPe/ICTaBIeH ] (yCTaHABIHBATE, UMEET JIH YPaBHCHHC HIIH CHCTEMA YpaBHEHHI PEIICHUA, SCIIH
FIMEET, TO CKOJIBKO, i IIPOHEE).

Pemars nuHeHHbIE HEPAaBEHCTBA, KBaJpaTHBIC HEPABCHCTBA, m306paxarh peIeHHe HEPaBeHCTB Ha
YECITOBOM IPAMOM, 3aIHCEIBATE PEIIEHHE C TTIOMOIIBIO CHMBOJIOB.

PemmaTh CHCTEMbl JIMHEHHBIX HEpABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAIOMHE KBAjpaTHOE
HEpaBeHCTBO, H300paXaTh PEIICHHE CHCTEMbl HEPaBCHCTB Ha YHCIIOBOM INPSIMOH, 3aIlMCEIBATh PEIIEHHE C
[IOMOIIIBIO CHMBOJIOB.

Vcrons30BaTh HEPABSHCTBA [IPH PEIICHHM PA3THIHBIX 3a1ad.

DyHKIHH

PacmosHasaTs (YHKIMM H3ydeHHBIX BujOB. Iloka3piBaTh CXCMATHUCCKH pacIoyioKeHue Ha
KOOPIMHATHOM IUIOCKOCTH rpaduKoB QYHKIMH BUJA: Y = ke, y=kx+b y=kixy=ax2 +bx+tc y= x3, y=
\x, y = |x|, B 3aBUCHMOCTH OT 3HA4YCHHH k03 (UIUEHTOB, ONHUCHIBATE CBOHCTBA () yHKIIHH.

Crpouts ¥ H300paarTh CXEMaTHYCCKH rpadukM KBaApaTHIHBIX (YHKIHH, ONHCEHBATE CBOMCTBA
KBaJPATHIHBIX (YHKIMH 10 HX rpadHKaM.

Pacro3HaBaTh KBaIpaTHIHyIO QyHKIHIO 10 GopMysie, IPHBOHTE IPAUMEPE! KBAIpATHIHBIX byHxIHA 13
peabHO JKU3HH, PU3AKH, TeOMETPHH.

YucaoBbIe MOCJIeI0BATEIHOCTH H IIPOrpeccHH

Pacrio3HaBaTh apuMETHUECKYIO H T€OMETPHYCCKYIO IPOrPECCHH IIPH PasHbIX criocobax 3aaHus.

BLIIOMHATh BEMMHCIEHHS C MCHOMB30BaHAeM GOPMYII N-TO €WieHa apudMeTHIeCKoH | reoMeTpHYeCcKO
IIPOrPECCHi, CyMMBI TIEPBBIX N WICHOB.

M306pakaTh WICHBI OCIEA0BATEIPHOCTH TOYKAMHU Ha KOOpPAMHATHOH IIOCKOCTH.

Pemath 3a7aud, CBS3AHHBIE C YHCIOBBIMH ITOCIEIOBATEILHOCTAMH, B TOM HHCIC 3a1a9H U3 peabHOi
JKH3HH (C HCIIOB30BAHAEM KalbKyJIATOPa, IH(POBBIX TEXHOJIOTHIH).



TEMATHYECKOE INTAHAPOBAHUE

8 KJIACC
Ne KoanvecTso wacos JaexTponnsie (HEPpoBLIE)
HaumenoBaHHe pasjieJioB H TeM NPOrPaMMbI
n/n Beero Konrponsnsie | llpakraueckue | 00pasoBareibubie pecypeb
paboThI paboTel
1 Yucna u Beraucnenns. Ksagparusie kopan 15 Eggﬁﬁe;iiofw £417af8
2 Uucna u Beraucienus. CTenens ¢ melsM 1oKasareineM 7 EnGimorexa [IOK
: ' https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue Belpaxkenus. Ksagparusri Tpéxaien 5 1 Egﬁgﬁﬁffjasggﬁqmnam
bubmorexa ITOK
-+ Anrebpanyeckue BepaxeHHs. Anrebpandeckas apobs 15 1 https://m.edsoo.ru/7f417af8
5 Ypasuenus u HepasenctBa. Ksajipartasie ypaBHEHUS 15 1 Eggﬁﬁe;zgooéj, £417af8
. bubrmotrexa IJOK
6 Ypasuennsa u HepaBeHcTBa. CHCTEMBI YpaBHEHMIA 13 https://m.edsoo.ru/7f41Taf’
ps://m. A
7 Ypasuenns u HepaBeHcTBa. HepaBencrsa 12 1 E:g;ﬁgiﬁiioﬁﬂ £417af3
bubnrorexa IJOK
8 Oy, OcroREEIE NOBATHS 8 https://m.edsoo.ru/7f417af8
bubmorexa [JOK
9 | Pymaym. Yucnossie dymiapm ? https://m.edsoo.ru/7f417af8
bubmaorexa 1{TOK
10 IToBrOopenue u 0606menne 6 2 hitps://m.edsoo.ru/7417af8
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




9 KIIACC

[
Ne " KonmuecTBo uacos dnexrponnsie (udpposkie)
AaHMEHOBAHHE Pa3/1eJIOB H TeM NPOrpaMMbl
n/m Bceero Konrpoasnsie | [lpaktayeckue  00pazoBaTebHbIE PeCypChl
paborst padoTel
5 bubmorexa [JOK
1 Yucna u Beruucienns. JleiicTBUTeNBHBIE YACTIA 9 https://m.edsoo.ru/7f419d08
) VYpaBHeHHs H HEPaBEHCTBA. Y PABHCHMS C OJTHOH 14 1 bubmiorexa [TOK
nepeMeHHOH _— https://m.edsoo.ru/7f419d08
" bubmorexa [TOK
3 VYpaBreHus u HepaBeHCTBA. CHCTEMEI ypaBHEHU 14 1 https://m.edsoo.ru/Tf419d08
4 VYpaBuenus u HepaBencTBa. HepaBeHcTBa 16 1 habitsmrern TR
: https://m.edsoo.ru/7{419d08
bubmiorexa [[OK
3 | Dy e : https://m.edsoo.ru/7f419d08
bubmoreka [JOK
6 q
HCIIOBBIE IMOCTIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
2 BubmoTreka [JOK
7 [ToBropenue, o6obmienue, cuctreMaTu3aius 3HAHHH 18 1 hitps://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




INOYPOYHOE ILIAHUPOBAHHME

8 KIIACC
Ne KoangecTBo 9acos l Nara
o/ Tema ypoka JeKTpOHHLIE NHppoBLIE
n Beero | Konrpoasnsie | IlpakTtuueckne | H3yYeHHs 06pa3OBATELHbIE PeCyPebl
paboTsI paboThI
1 Ks . 1 01 menens | bubmuoreka [{OK
REAIRIAA HOPGRS. 10 THeIN centssOps | https:/m.edsoo.ru/7f42d452
) 1 5 1 01 senens | bubmuorexa IJOK
I e cenTsOpa | hitps://m.edsoo.ru/7f42eaaa
3 Thosis 6 1 01 menens
€CATHYHBIE PHOIIIIKEHUS HPPAITMOHATIBHBIX YHCENT -
4 i 6 1 02 wenens
CCATUYHBIEC TPUOJIMKEHUS HPPAIIHOHAIBHBIX YHCENT cenmatips
5 JlelicTBUTEIbHBIE YHCIIA 1 02 menmn
CEeHTS0ps
% 02 menens
6 CpaBHeHHE NEHCTBUTEIBHBIX YHCE 1
ceHTI0ps
" 03 Henemns
7 CpaBHeHHE NEHCTBHTEIBHBIX YUCEI 1
CeHTA0psi
= s 03 menens
8 ApnbmerHuecknii KBaJIpaTHbIH KOpeHb 1 cenT6pS
03 nenens
2=
9 VYpaBHeHue BHaa x> =a 1 e ——
10 | CroiicTBa apupmerny KBaJIpaTHLIX KOpHEH 1 Ot nepenn | Bbaovers TIOK
prpMeTIHECCKax p P centsiOps | https://m.edsoo.ru/7f42d862
11 | CpoiicTBa apupMeTHIECKUX aTHBLIX KOpHe 1 (d-uepene | LusGamrena LCK
P i e P centsiOps | https:/m.edsoo.ru/7f42d862
12 [TpeobpazoBaHue YHCIOBBIX BEIPAXKEHUH, COJIEpHKAIIUX 1 04 mepens | bubmoreka [JOK
KBaJIpaTHbIE KOPHH ceHTsiOpsa | https:/m.edsoo.ru/7f42dd26
13 ITpeoOpazoBanHe YMCIOBHIX BEIPAXKEHHHN, COICpIKALIUX 1 01 senenss | bubmoreka [[OK
KBaJpaTHblE KOPHH okT0ps | https://m.edsoo.ru/7f42ded4
14 ITpeobpazoBaHne YHCIOBBIX BEIPAKEHUN, COIEPIKALIIIX I 01 menens | bubmmoreka IJOK
KBaJIpaTHbIE KOPHH OKTA0pA https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBanne YNCIOBBIX BRIPAXKEHHH, CONEPIKAIIIX | 01 venenss | bubimoreka IIOK
KBajIpaTHBIE KOPHH OKTs0Opst https://m.edso00.r/7{42¢262
16 | Crenens ¢ LebIM IOKa3aTeleM 1 02 mepens | bubimorexa [JOK




OKTSAOpst

https://m.edsoo.ru/7f43 54a4

CrangaptHas 3anuch yucna. Pazmepsr 00bekT0B
OKPYKaIOIIero Mupa (0T 3JIeMEHTAPHBIX YACTHII JI0

02 menens

bubtmmoreka [TOK

A KOCMHYECKHX 00BEKTOB), JUTHTEIEHOCT IPOLECCOB B OKTSIOpst https://m.edsoo.ru/7f436098
OKPYJKaIOIeM MUpe
. 02 mwenens | bubmorexa [JOK
1
8 | Coofioraa cremesst ¢ (SMC IORMATEIN OKTAOPS https://m.eds00.ru/7f43 5648
5 03 memens | bubnuoreka [JOK
19 |C
e e OKTAOPA https://m.edso0.r/7f435648
atp
" 03 mepens | bubmmorexa [JOK
20 |C
i ol OKTsAOpS https://m.edsoo.ru/7f435648
5 03 mepens | bubmorexa [JOK
_2_1 CRoiicTBa CTEMEHH C LIENBIM MOKa3aTelIEM - https://m.edsoo. ru/ 7435994
. 04 wenmens | bubmmoreka [JOK
22
CuoficTs CRETRHH  IISIM UORaATENEN OKTSIOpst https://m.edsoo.ru/7f435ed6
= 04 nenens
23 | Ks it
aJipaTHbI TPEXYWICH il s
G 04 menens
24 | K=
a/lpaTHbIH TPEXYICH oxTibips
= 05 mepens | bubmmoreka 1JOK
25 | PasnoxeHue KBafpaTHOrO TPEXWICHA HA MHOXKHTEIIN ot https://m.edsoo.ru/7f42fd38
- 05 mepens | bubmuoreka LIOK
26 | PaznoxeHue KBaJpaTHOTO TPEXWICHA HA MHOXHTEIIN P https://m.edsoo.ru/7f42£d38
27 Kontponsnas pabora o remam "KBajipaTHsie KOPHH. 05 mepens | bubimmoreka [{OK
Crenenu. Kpanpathsrii Tpexwien” OKTsIOpst https://m.edsoo.ru/7f42ec80
Are 02 penens | bubmiorexa [{OK
25 it S HOA0ps https://m.edsoo.ru/7f430382
29 JlomycTrMBIe 3HAYEHHS NEPEMEHHBIX, BXOIAIINAX B 02 menens
anredpandecKue BHIPAKCHHUS HOSIOpsI
30 JlomycTrMBle 3HaYCHAS NEPEMEHHBIX, BXOIAIIAX B 02 menens
anredpandecKie BRIPAKCHUA HOS0ps
. . 03 memenss | bubmoreka IJOK
31 | OcHoBHOE cBOMCTBO anrebpandeckoi 1pobu B—— https://m.edsoo.ru/74308¢6 |
i 03 mepnenss | bubmorexa [JOK
S | Clepagins spnbal HOSIOpsI https://m.edsoo.ru/7f430a8a
33 | Cokpamenue apobei 03 mepenss | bubnuorexa [{OK




HOs10pst https://m.edsoo.ru/7f430f44

4 04 penensn | Bubimmorexa ITOK
34 | Corpamenue npobeit Hogﬁgi httgs:/fm.edsgo.nﬂ7f43om4

35 Cnosxenue, BEIIUTAaHHE, yMHOKEHHE U JICTICHHE 04 senens | bubmorexa IJOK
anrebpangeckux apodeit HOsI0Ops https://m.edsoo.ru/7f43128¢

36 Crnoxenne, BLIMHTAHHUE, YMHOMKECHHUE U JICJICHHE 04 penens | bubmorexa [JOK
_ arrebpandeckux apobeit HOAOps https://m.edsoo.ru/7f4315c¢0

37 Croxxenue, BEIMUTAHUE, yMHOKECHHE H JICTICHHE 01 menens | bubmuorexa IIOK
anrebpandgeckux Jipobeit nexabps https://m.edsoo.ru/7f4318c2

38 Croxenne, BolYUTAHHE, yMHOMKEHHUE H JICTICHHE 01 menenss | bubmuorexa IJOK
anreOpandeckux apobeit aexabps https://m.edsoo.ru/7f431a20

39 I[IpeobpaszoBanue BRIpaKEeHHiA, COAEPKAIIAX 01 venenss | bubmoreka [{JOK
anrebpangeckue Apobu nexabps https:/m.edsoo.ru/7f43259¢

40 IIpeoGpaszoBanue BRIpOKEHHH, COEPKALITNX 02 memenss | bubimorexa IJOK
anrebpanyeckue ApodH nexabps https://m.edsoo.ru/7f432736

41 IIpeobpazoBanue BHIpAKEHUH, COEPIKAIIAX 02 menenss | Bubmoreka IJOK
| | anrebpaugeckue apobu nexabps https://m.edsoo.ru/7f432736
42 | KontponbHas pabora no teme "Anrebpanyeckas apobn"” gg;;éﬁil;na E:gglffc:;zlzas i?-{fﬁf@ 6

A T a— 03 menenst | bubrmoreka IIOK
, nexabps https://m.edsoo.ru/7f42eela

44 | Henmosrnoe KBajipaTHOE ypaBHEHHE Urueap | BROyEaTEELIOK
Hexabps | https://m.edsoo.ru/7f42eela

45 | Henonxoe KBagpatHoe ypaBHEHAE U3 pencax | Sebmmorens IOK
nexabps https://m.edsoo.ru/7f42eela

46 | ®opmya KOpHEH KBaAPaTHOrO ypaBHEHHS U msne | BaGraorea 0K
nexkabps https://m.edsoo.ru/7f42f158

47 | ®opmyna KOpHE# KBapaTHOrO YpaBHEHHUS 04 enens | EuGmrorexa [[OK
Jexabps https://m.edsoo.ru/7f42£3f6

48 | ®opmyIa KOpHE#t KBaIPaTHOrO YPaBHEHHS , 04 neneny. | Babmeorera LIOK
B Jiekabps https://m.edsoo.ru/7f42f5a4

02 nenens | bubmaoreka [JOK

f Teopawn Ructa SIHBapI:I https :ffm.edsﬂ).m/?fﬂfefﬂ

02 menena | bubmmorexa [JTOK
4 [leopenes Suaro HHBapi https:/fm.edsgo.nl/?f%0076

51 | Pemienne ypaBHeHH, CBOASIMXCS K KBaAPATHLIM | 02 menenst | Bubmuorexa [JOK




https:/m.edsoo.rw/7f43¢542 |

sHBaps
52 | PemeHue ypaBHEHHH, CBOJAMIMXCA K KBa{PATHRIM 03 mepens | bubmuoreka LIOK
i sHBaps https://m.edsoo.ru/7f43¢3d0
53 | INpocreiimme ApoOHO-pAHOHATBHBIC YPABHEHAN 03 mezens | bubmmorexa LIOK
STHBaps https://m.edsoo.rw/7f4328¢c6
54 | Ilpocreiinme ApOOHO-pANHOHATBHBIC YPAaBHCHIA 03 mepens | BuGmorexa LIOK .
- SSHBaps https://m.edsoo.rw/7f432b6e |
55 Pelnenne TeKCTOBBLIX 3a71a49 C MTOMOIIBIO KBaApPaTHBIX 04 menens | bubmuoreka LIOK
"7 | ypaBHEHUH sHBaps https://m.edsoo.ru/7f4275¢
56 Permenne TeKCTOBBIX 3a/1a4 C IIOMOILIBIO KBaIPaTHBIX 04 menens | bubmoreka [{JOK
ypaBHEHHI sTHBapsi https://m.edsoo.ru/7f4218f6
57 | Konrpomsnas pabora mo Teme "KpanpaTHeie ypaBHEHHUS" 04 nexens | Bubmaorexa LIOK
STHBAPS https://m.edsoo.rw/7f4301f2
58 JluneitHOE YpaBHEHHE C JABYMs IIEpeMEHHBIMH, €T0 01 menens
rpaduKk, IpAMepHI PEIICHHS YPABHCHHH B IENbIX YHCIIAX ¢bespans
59 JIuneitHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMH, €r0 01 menens
rpaduK, IPAMEpHI PEIICHHS YPABHCHHH B LEJBIX TUCIIAX (enpans
60 JInHelinoe ypaBHEHHE C ABYMS IEPEMEHHBIMH, €ro 01 nenens
rpad K, IPEMEpHI PEIICHHS YPABHEHHMH B IEIBIX MHCIAX despans N
61 Pemnenye CHCTEM JABYX JIMHEHHBIX YpaBHEHHH C IBYMS 02 mepens
niepeMeHHLIMH (peBpans
62 Pemenne CHCTEM JIBYX JIMHEHHBIX YPABHEHHMH C JIBYMS 02 menens
nepeMeHHbIMA dhespais
63 Pelmnenue CHCTEM JIBYX JIMHEHHBIX YPABHEHHUH C IBYMA 02 mexmest
epeMEeHHBIMA dhespans
64 [TpumMeps! pelieH s CHCTEM HETMHEHHBIX YpaBHEHHH C 03 menens
JBYMS IIEpEMEHHBIMH despans
65 ITpumMeps! peleHus CUCTEM HeTMHEHHbBIX ypaBHEHHH C 03 menens
JABYM31 IEPEMEHHBIMH despamns
66 | mopeermit  cHoTow ncHRsD ypaBEeHAE C T8y 03 negens | Bubmtorexa [1OK
despans https://m.edsoo.rw/7f43d6d6
HepeMEHHbIMH
a1
N Ot | morea 10K
¢espans https://m.edsoo.ru/7f43d6d6
nepeMeHHBIMHI
68 | Pemenne TEKCTOBBIX 38/1a4 C IIOMOIILIO CHCTEM 04 menens




ypaBHEHH (heppass
69 Pemenue TekCTOBBIX 3a/1a4 ¢ NOMOIIBIO CHCTEM 04 menens
ypaBHEHHH (espans
70 Pemenye TeKCTOBBIX 337149 ¢ IOMOIIBIO CHCTEM 01 menens
YpaBHEHHH MapTt
71 | Yncnosble HepaBEeHCTBA U HX CBOHCTBA i
MapT
72 | YncnoBble HEpaBEeHCTBA M MX CBOMCTBA e
MapT
73 | HepaBeHCTBO C OfHOM NEpeMEHHOM i
Mapr
74 JInneliHble HepaBeHCTBa ¢ OIHOM MEPEMEHHON U UX 02 nemena | Bubmmoreka [JOK
pemeHue MapT https://m.edsoo.ru/7f42¢692
5 Jluneiinble HepaBeHCTBA C OHOM NEPEMEHHON H HX 02 menens | bubimmoreka IJOK
perieHue MapT https://m.edsoo.r/7{42¢840
76 Jluneiinble HEPABEHCTBA C OJIHOM MepPEMEHHOM B HX 03 nenemns
| pelenue Mapr
CucreMbl IMHEHHBIX HEPABEHCTB ¢ O/IHOM IepeMeHHoil 1 03 menenss | bubnuorexa IIOK
77
HX pelneHne MapT https://m.edsoo.ru/7f42cb88
73 CucreMsl TMHEHHBIX HEPABEHCTB C OJIHOMH NEpPEMEHHOI 1 03 mepenst | bubmuoreka [[OK
MX peleHne MapT https://m.edsoo.ru/7f42cd2¢
79 CucreMel THHEHHBIX HEPABEHCTB C O/[HOH IEPEMEHHOI 1 01 nenens
HX pelIeHHE anpess
20 Nsobpaxkenne permeHus THHEHHOrO HEPABEHCTBA U UX 01 mepena | bubmmorexa [[OK
CHCTEM Ha YHCIIOBOH NPIMOi anpens https://m.edsoo.ru/7f42c9e4
81 Hzobpakenne pemenns THHEHHOrO HEPABEHCTBA M HX 01 menenst | Bubmmoreka IJOK
CHCTEM Ha YMCIIOBOM MPsMOi anpeist https://m.edsoo.ru/7f42¢9%4
82 Kontponpnas pabora no tremam "Hepasencrsa. Cucremsr 02 nenens
ypaBHEHH" arpens
83 | Tonsmue dysxmmm 02 nepens | bubmworexa I{OK
anpensi https://m.edsoo.ru/7f433¢c12
84 | ObGnacte onpesienenysi ¥ MHOIKECTBO 3HAYCHHIA GyHKIHH 02 menens | Eu6maorexa LIOK
anpers https://m.edsoo.ru/7f433d84
s 03 nepens
_85 CnocoOsr 3aganus hyHkiuii -
| 86 | I'paduk pynxumun 03 sepens




anpers

87 | CroiicTBa (yHKIHE, HX OTOOpaKeHHE HA rpaduke 1 gip};iiem
., 04 menens
88 | Urenne u nocrpoerne rpadgukos GyHKImI 1 i
29 [Ipumepst rpadyikoB GYHKIHH, OTPAXKAIOLIHX peabHbIe 1 04 nepens
i NPOLECCH anpens
90 (DyYHKIMH, ONIUCHIBAIOIIHE IPAMYIO U 00paTHYIO 1 04 mepenst | Bubnmoreka LIOK
B NPOTOPIMOHAIBHEIE 3aBUCHMOCTH, HX IpaduKi arpeJst https://m.edsoo.ru/7f434bbe
91 | FumepGona 1 0a‘Benc
anpers
05 Henen Bubmmoteka [IOK
R | TapepGans : aflpelﬁl ’ h::gs:/;’mfaedsgo.nﬁf% 432
(§ €K K
95 | Ty et y =2 : gi;iiem Eznﬁf;‘eig.)nwmmsn
94 Oyuxiun y =X%, y = X, y = YX, y = |x|; rpapudeckoe 1 01 memens | bubmoteka [TOK
peleHHe ypaBHEHHH H CHCTEM YPaBHEHHI Mai https:/m.edsoo.ru/7f434d38
I o iy o i 01 senenx. | Babmoneea 10K
- Maii https://m.edsoo.ru/7f4371aa
npoBepo4Has pabora
9% Wrorosast KoHTpojibHas pabota / Beepoccmiickast 1 01 semens | Bubmmorexa LIOK
npoBepoYHas pabora Maii https://m.edsoo.ru/7f434eb4
97 [{oBTOpEHHE OCHOBHBIX IIOHATHH H METOJIOB KypcoB 7 H 8 1 02 menens
KJ1accoB, 0000IeHHe 3HAHKI mai
08 TToBTOpEHHE OCHOBHEIX IIOHATHIA H METOIOB KypcoB 7 H 8 1 02 wenenst | bubmorexa [JOK
KJ1accoB, 00001eHne 3HAHUH Maii https://m.edsoo.r/7{43736¢
99 [ToBTOpeHHE OCHOBHEIX IIOHATHI H METOJIOB KypcoB 7 H 8 1 | 02 pemens | Bubmaorexa [IOK
KJ1accoB, 0000IIEHHE 3HAHUI Mai https://m.edsoo.rw/7f437510
100 [loBTOpeHHE OCHOBHBIX IIOHATHH U METOJIOB KypCOB 7 H 8 1 03 pemenss | bubmioreka [TOK
KJ1accoB, 0000IeHHEe 3HaHUI Maii https://m.edsoo.rw/7f4376b4
101 [ToBTOpEHHE OCHOBHBIX TIOHSTHIT K METOAOB KypcoB 7 1 8 1 03 pemens | bubnuorexa [JOK
KJIacCOB, 0000IICHHE 3HaHU I Maif https://m.edsoo.ru/7f436b88
102 TMoBTOpEHHE OCHOBHBIX OHATHH H METOJIOB KypcoB 7 H 8 1 03 menens | bu6morexa [IOK
KJ1accoB, 00001eHNnE 3HAHMM Maii | https://m.edsoo.ru/7f437858
| OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 |




9 KJIACC

Ne Tema ypoka Kosmecrso uacon Hara DeKkTpoHHbIe HHPPOBLIE
n/n o Bcero | Konrpoannnie | IlpakTuueckme | M3ydeHus | obpazoBarebHbIE pecypebl
paborTsl paborni
1 PanonansHbIe YHCia, HppaMOHAEHEIE YAC]IA, 1 01 nenens
KOHEeYHbIE U OECKOHEYHBIE JIeCITHYHBIE Ipodu ceHTabpa
) MHOMKECTBO JIEHCTBHTENBHBIX YACEN; ACHCTBHTEILHEIE 1 01 nenemns
9HCJIa KaK OECKOHEYHBIE ICCITHYHEIE Apobu cenTaAbps -
B3aumHO 01HO3HAYHOE COOTBETCTBHE MEXILY R
3 MHOYECTBOM JIEHCTBATENBHBIX YACE] H MHOXKECTBOM 1 ce}rrn'gpa
TOYEK KOOPJIMHATHON HpsIMOii
4 CpaBreHHe JeHCTBATENILHBIX YKCEN, apHMETHUECKHE 1 02 uenens
JIEHCTBHA C NEHCTBUTEILHBIMA YHCIIAMHA ceHTs0pA
5 [TpubmmxénHoe 3HaYeHNE BEIMIUHE], TOYHOCTE 1 02 nvepens
pUOIIHIKEHAS ceHTA0pA
02 nemens
6 OxpyrieHHe 9Ace 1 -
03 nenmens
7 Oxpyriienue uncen 1 .
= 03 nenens
8 IIpuxuaka u onenka pEB}’J.]_LTaTOB BBIYHCIIEHHH 1 Pt
9 IIpukuaKa ¥ OLIEHKA PEe3yILTATOB BHIYHCIICHHI 1 03 neens
cenTabps _
JIuneiinoe ypasaenune. Pemenne ypasHeHui, 04 nepens | bubmaorex IJOK
10 - 1
CBOJISIIIMXCS K JIMHEHHBIM ceHTaOps https://m.edsoo.ru/7f43bf66
1 JInneiinoe ypaBnennre. Pemenne ypasnenui, 1 04 Henens
CBOISAIIHNXCS K JIMHEHHBIM ceHTa0ps
KBanpatHoe ypaBHenne. Pemnenne ypasHeHuii, 04 nemens | bubmorexa [JOK
12 1 ;
CBOJISIINMXCS K KBAJAPATHBIM CEHTADps https://m.edsoo.ru/7f43¢542
KBanparnoe ypasuenue. Pemenne ypasHeHuii, 01 mepens bubmmotexa [JOK
13 1 .
CBOISIIMXCS K KBa/IPaTHBIM OKTA0pa https://m.edsoo.ru/7f43¢542
14 bukBaipaTtHbie ypaBHeHHs 1 Olimerpooe Gn6morexa [IOK
P M OKTAOPA https://m.edsoo.ru/7f43¢3d0
01 vegens | bubmmoreka [JOK
15 bukBasipatible ypasHenus ! okTabps https://m.edsoo.ru/7f43¢3d0
16 Ilpumeps! pelieHns ypaBHEHHH TPEThel W YeTBEPTOM 1 02 nenens
CTeneHel passIoXEHHEM Ha MHOMKHTENIH oKTs0Opa
17 IIpuMeps! penienns ypaBHeHHI TpeTheil H ueTBEpTOi 1 02 nepens




cTeneHel pa3IoKeHHeM Ha MHOXKHTENH

oKTAOpPA

18 vl 505 AT B 02 wenens | bubmmorexa [JOK
i e e e OKTAOPS https://m.edsoo.ru/7f43c¢9bb
19 Permen P T - . 03 wenens | bubmuoreka I{JOK
He: APOORO-PAECHATE AR FIMINIORIS oKTA6ps hitps://m.edsoo.ru/7f43c9b6
20 Pelenue TEKCTOBBIX 3ajla4 alireOpanyeckuM METOJIOM U3 enpa
B i P a oKTa6pA
21 PelieHue TeKCTOBBIX 4 anredpandecKUM METO/IOM 0 Sy
HH BBIX 3a1a P it oKTADPA
22 Pemmenue TEKCTOBLIX 3a/1a4 anreOpanyeckuM METOIOM S i
‘ al; P A oKTAOps
23 KonTtpomsnast paborta o Teme "YpaBHeHHs C OIHOM 04 nenens
== nepeMeHHOH" OKTAOpA
24 VpaBHEHHE C nepeMeHHbIMH | ero rpadux 04 epema. | BuGimmorexa LIOK
P FHS ¢ AByME D P oKTAOpSA https://m.edsoo.ru/7f43d0b4
25 VpaBHenue ¢ s IIepeMEHHBIMH | ero rpaguk Oswmcnens | BeOmmaress LIOK
P FEYMANER P OKTAbpA htps://m.edsoo.ru/7f43d0b4
2% Cucrema JIByX TMHEHHBIX YPABHCHUH C ABYMS 05 nenens
[IEPEMEHHBIMH 1 €€ peleHne OKTA0pA
17 Cucrema IByX JTMHEHHBIX YPABHEHHH C IByMS 05 Henens
NEpPEMEHHBIMU H €€ PEIICHHE OKTAOPA
28 CucTema JBYX JIMHEHHBIX YPaBHEHHUH C ABYMSI 02 uenens
NEPEMEHHBIMH H €€ PEeLICHHE HOSOps
29 Cucrema IByX JTHHEHHBIX YPaBHEHHH C ABYMSI 02 uepens
[IepEMEHHBIMH U €€ pelleHue HOAOpA
30 PerieHne CHCTEM JIBYX YPaBHEHHIH, OIHO M3 KOTOPBIX 02 menenss | Bubymorexa [JOK
JIMHEHHOe, a JIPYT0e — BTOPOH CTENCHH HOsIOpst https://m.edsoo.ru/7f43d23a
31 Pemenue cucreM JBYX YPaBHEHHIH, OJHO U3 KOTOPBIX 03 menens | bubmorexa [IOK
- JIMHEIHOE, a IPYT0e — BTOPOH CTCIICHH HOAOps https://m.edsoo.ru/743d55a
) Penrenne CHCTEM JIBYX YpaBHEHHH, OIHO H3 KOTOPBIX 03 Henens
TIHHEHHOE, a JIpyroe — BTOPOi CTENCHH HOAOPs
13 Pemenne cuCTeM JIBYX YpaBHEHWH, OJHO U3 KOTOPBIX 03 nepens
JIMHEHHOE, a JPYroe — BTOPOM CTEIEHU HOAOpst
34 I'paduaeckasi HHTEPIPETANUSI CUCTEMBI YpaBHEHHH C 04 nepens
JIByMs IEPEMEHHBIMH HOAOps
35 PemneHne TEKCTOBBIX 3a/lad anrebpandeckuM criocoooM U4 nemon
HOAOpA
24 04 Henens

Darrarma marcrmADLTY 22Ta0 a4 TreANAWUACKIAM (‘.nnf‘.nﬁnM

RN g




01 mepens

" L]
37 Konrpomsras pabora no teme "CrcreMbl ypaBHEHHA sl
i 01 nenens
38 YucioBsle HepaBeHCTBA M UX CBOMCTBA nexabps
39 YucioBble HEPABEHCTBA U HX CBOMCTBA Ol mepeox | Beomerera IOX
nexabps https://m.edsoo.ru/7f43ad5a
Jluneitabie HepaBeHCTBA C OJHOM EPEMEHHON U HX 02 nepens | bubmaoreka 1{OK
40 P
pelnenue nexabps https://m.edsoo.ru/7f43af08
41 JInHelHbIe HEPaBEHCTBA C OTHOM NEpEMEHHOMN U UX 02 nenens bubmuorexa 1JOK
pemenue nexabps hitps://m.edsoo.ru/7f43af08
49 JInneiiHple HEPABEHCTBA C OIHOM NEPEMEHHOM H HX | 02menens | Bubnmoreka IIOK
pelnenue | nexabps hitps://m.edsoo.ru/7f43af08
43 CHcTeMb! THHEHHBIX HEPABEHCTB C OXHOM epeMeHHOH 03 nenens
¥ UX peleHue - Aexabps
44 CucTeMbl THHEHHBIX HEPABEHCTB C OIHOH IepeMeHHOM 03 wemens
H UX pelieHue nexabps
45 CucTeMbl THHEHHBIX HEPAaBEHCTR C OXHOM NepeMEeHHOM 03 nemens
H HX pelreHue nexabps
04 nenens | bubmmorexa IHOK
b6 | RompRaE i iR Dl nekabps | hitps://m.edsoo.ru/7f43b098
04 nenens | bubnuorexa [{OK
| 47 KBaznparHble HepaBeHCTBA U HX PELICHHE i https:/m.edsoo.ru/7f43b2 e
48 KBanparubie HepaBeHCTBa H HX pelLICHHE Uimenens | Segmeoeks IDS
N Aexabps https://m.edsoo.ru/7f43b5a2
02 nenens
49 KBanparHbie HepaBeHCTBaA U MX pemefr_ie | snmaps
02 nenens
50 KBanparusle HEpaBeHCTBA M MX PEIICHHE | aumaps
51 I'padmueckas unrepnperamnus HepaBeHCTB H CHCTEM 02 mepens | Bubmmorexka [JOK
HEPABEHCTB C JBYMs [IEPEMEHHBIMHA SHBapS https://m.edsoo.ru/7f43b098 ]
59 I'padmueckas nHTEpIPETALAA HEPABEHCTB H CHCTEM 03 Henens
! HEPABEHCTB C JABYMSI IEPEMEHHBIMU sTHBAps i
’ 03 nenens
| L] "
53 KonTpombhras pabora no teme "HepasencTsa S |
! " 03 nenens | bubnuorexa LIOK
24 Keanpanranas ynxuwus, e rpaduk u ceoticrsa SAHBapA https://m.edsoo.ru/7f4396¢6
. — 04 nepens | bubmorexa [{JOK
55 Ksapparnynas ¢pynxnus, e rpadpuk u cBoicTBa W  https://m.edsoo.ru/7f439842
56 Ksagparuunas (pyaxums, e€ rpadguk u cBoicTBa 04 nenenss | bubnmorexa [JOK



. AHBaps https://m.edsoo.ru/7f4399b4
IlapaGoJia, KOOP/MHATE BEPIIMHBI TapabOIEL, OCh 04 nenens | bubmuorexa [IOK
i CHMMETPUH 1apabolibl SHBAPA https:/m.edsoo.ru/7f439¢b4
[Tapabona, KOOP/MHATE BEPIIMHB apaOOIIBL, 0Ch 01 mepenss | bubmmorexa [[OK
= CHMMETPHH 11apaboIIBL despans https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOP/MHATEI BEPIIHHEI APadOIIBL, OCh 01 nepenss | bubmmotexa [JOK
CHMMETPHH 1TapadboIIbl beppans https://m.edsoo.ru/7f43alac
60 [TapaGora, KOOp/IMHATEL BEPIIUHBI TapaboJIkl, OCh 01 wepenss | bubnmorexa [IOK
CHMMETPHH Tapaboib! (eppans https://m.edsoo.ru/7f43a3 e
61 [lapaGora, KOOP/MHATHI BEPIIHHEL APabOJIbL, OCH 02 mepens | bubmmoteka IOK
| CUMMETpPHH N1apaloJibl despaa https://m.edsoo.ru/7f43a526
62 [lapaGona, KOOpMHATHI BEPIIHHBI 1apaboIbl, OCh 02 Hepess
CHUMMETPHH 11apaboJibl despans
63 I'paduxu pynxmmii: y = kx, y =kx +b, y=k/x, y=x°, 02 wepens
> |yve, v pempans
64 I'papuxu Qpynxumii: y = kx, y =kx +b, y=k/x, y=x°, 03 Henens
y=VX, y=|x| deBpans
65 I'paduxu Gpyukumii: y = kx, y = kx + b, y=k/x, y=x, 03 nemens
7 Ly vk el
66 'paduxu dyskmmit: y = kx, y = kx +b, y=k/x, y=x’, 03 nepens
y=VX, y=X| cpenpana
67 I'padpuxn ymxumii: y = kx, y=kx +b, y=k/x, y=X°, 04 uenens
y=vx, y=ix| derpans
68 ['paduxu dynxumii: y = kx, y = kx + b, y=k/x, y=x’, 04 nenens
- y=VX, y=IX| deppans
" " 04 "enens bubmoreka [{OK
i KonTposmshast pabora mo Teme "@yHKINMI (benpalj‘m https:h’m.edsogrw' 7f43ab84
70 [MousiTHE YHCIOBOH IOCIIEOBATEIILHOCTH 01 megens | BuGmeorexa LIOK
MapT https://m.edsoo.ru/7f43e6¢6
71 3ajiaHue MOCIe0BaTEILHOCTH PeKyPPEHTHOM 01 mepenst | buGmuoteka [JOK
dopmysioit u HhopMyIOl N-ro YWicHa MapT https://m.edsoo.ru/7f43ebda
72 ApudmeTryecKkas ¥ reOMETPHYECKasA NPOrpeccHH 01 nepens | BuGmiorexa ITOK
Mapr https://m.edsoo.ru/7f43ed7e
73 AprdMmeTrHecKas 1 reoMeTpUYecKas IporpeccHH (:[Za;:nem Eggﬁ:::gimugﬁ 4363ba
74 DopMy.IEL N-TO WieHa apHPMETHICCKOH 1 02 nepenss | bubmmorexa IIOK
reOMETPUYECKO#l IIPOrpecCHii, CyMMBI IEPBLIX N HWICHOB MapT https://m.edsoo.ru/7f43f58a
- b e 02 wenens | bubimoteka IJOK




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

reOMETPHYECKOM IPOrPECCHil, CYMMBI IIEPBBIX N YICHOB MapTt
76 @opMyIIsl D-TO WieHa apu(pMeTHIeCKoi 1 03 nenens | bubmorexa [JOK
TreOMeTpUYEeCKOi MPOrpeccuii, CyMMBI IEPBBIX N WIEHOB MapT https://m.edsoo.ru/7f43f0c6
77 ®opmyIel n-ro WwieHa apudmMeTHIecKoH 1 03 nepens | bubimorexa [JOK
T€OMETPHYCCKOM IPOIPECCHil, CYMMBI HEPBBIX N WIEHOB Mapr https://m.edsoo.ru/7f43f72e
78 @opmyIisl D-TO WieHa apu(pMeTHIecKol 1 03 nenena | bubimortexa ITOK
TeOMETPHYECKOM NPOrpeccHii, CyMMBI IIEPBBIX N YIIEHOB mapr https://m.edsoo.ru/7f43f8a0
Usobpaxenne wienos apudmeTaaeckoii u 01 nenens
79 reoMeTPHYECKON IPOrpeccHid TOYKaMM Ha —
KOOPAMHATHOM IJIOCKOCTH
H3obpaxkenue wieHos apudmernyeckoii 1 ikt
80 reOMeTPHYECKOMH IPOrpeccHii TOYKaMu Ha —
KOOPIHHATHOH IIJIOCKOCTH
81 JluHeHnbIH 1 SKCIIOHEHIMABHELH POCT U1 menen
anpesns
82 CnoxHbIe IPOIIEHTEI 92 Erne baGmorexa [JOK 3
anpeJs https://m.edsoo.ru/7f43fe0e
23 itk 02 nenens | bubmaorexa LJOK
anpens https://m.edsoo.ru/7f4401a6
84 Kontpomnbaas pabora o teme "Yucnopsie 02 nepens | bubmmoTexa IJOK
TocIen0BaTeIbHOCTH" anpejs https://m.edsoo.ru/7f4404£8
IToBTopenue, 0606menue u CHCTEeMAaTH3a1Iug 3HAHHH. 03 Hepens
85 3anuch, cpaBHEHHE, NEHCTBHSA C JCHCTBHTEILHBIMA anpens
YHCJIaMH, YHCIIOBAs IpsaMast i
86 Ilosropenue, 0600menne ¥ cucTeMaTH3aKMA 3HAHMIA. 03 menens
[IponenTsl, OTHOMEHHUS, TPONOPIHH anpens
87 IoBTopenue, 06001eHNE H CHCTEMAaTH3AIMS 3HAHMIA. 03 Henens
Oxpyrienne, npubIHKEHHE, OIIEHKa anpenst
33 IToBTopenne, 0000mEnHEe B cHCTEMATH3AIHS 3HAHMIA. 04 nenens bubmiorexa IIOK
Pelienne TeKCTOBBIX 3a/1a4 apH(PMETHIECKAM CIOCOGOM anpers https:/m.edsoo.ru/7f443b12
89 [ToBTOpenue, 0600IIECHIE U CHCTEMATH3AIMS 3HAHMIA. 04 menenss | bubmmoreka [JOK
Perenne TeKCTOBBIX 3a/1au apHPMETHIECKHM CTIOCO6OM anpers https://m.edsoo.ru/7f443cd4
90 IToBTOpenne, 0600mEnHe U cHCTEMATH3AIS 3HAHMIA. 04 nenens bubmorexa IJOK
Pemenne TexcToBbIX 33189 apngamermecxmﬂcnocoﬁom anpesna https://m.edsoo.ru/7f443fea
CHHE €HHUE M CUCTEMAT Ul 3HAHWH.
91 gg:;ggasom’lggg gﬁeﬁpa:qzcmx Bnrzﬁxueﬂaﬁ s |- TSk LIOK
’ anpes https://m.edsoo.ru/7f444 | ca
JIOIyCTHMBIE 3HAYSHUSA
92 [losropenue, 06001eHHe U CHCTEMATH3AIMS 3HAHHH. 05 wenenss | bubmuorexa [JOK




[IpeobpasoBanue anrebpaHIeCKHX BHIPAKEHHH, | anpesns https://m.edsoo.ru/7f444364
JOMYCTHMBIE 3HAYEHUA
6 UCTe U .
[P — | s | Bibmoreca 110K
Py P P ? anpeJs https://m.edsoo.ru/7f444612
JOMYCTHMBIE 3HAYEHHS
| o S s | o | amorera 10K
P P P . Maii https://m.edsoo.ru/7f444a94
JIOITYCTHMBIE 3HAYESHHUS
95 [ToBTopenue, 0600mEeHH e U CHCTEMATH3AINS 3HAHHH. 1 01 wenens | bubmorexa IJOK
OYHKIME: IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (PyHKIHH mai https://m.edsoo.ru/7f444¢56
9% [ToBTOpeHHe, 0600IIEHNE H CHCTEMATA3AIS 3HAHHH. 1 01 epens | bubmorexa [TOK
OYHKIIHH: TTOCTPOEHNE, CBOHCTBA H3YYEHHBIX PyHKIMH Mai https://m.edsoo.ru/7f444f44
[loBTOpeHne, 0600MIeH e i CHCTEMATH3AlUA 3HAHH. 02 venens Bubmmoreka [TOK
97 = . 1 & ;
OYHKIME: TOCTPOECHHE, CBOHCTBA H3YIEHHBIX (YHKIHI Mai https://m.edsoo.ru/7f44516a
08 [ToBTopen# e, 0600IIeHAE U CHCTEMATH3AMA 3HAHUH. 1 02 wepens | buommoreka LIOK
@OyHKIHH: TOCTPOEHHE, CBOUCTBA U3YICHHBIX GyHKIH’ MaH https://m.edsoo.ru/7f4452e6
99 [losTopenue, 0600IIeHAe X CHCTEMATH3ALMA 3HAHNH. 1 02 uepens bubimoreka [JOK
['paduyeckoe peneHHe ypaBHEHHUH U HX CHCTEM Maii https://m.edsoo.ru/7f445516
100 [TopTopenue, 0600IEeHHe i CHCTEMATH3AIAS] 3HAHNH. 1 03 nenens
['paduyeckoe peleHne YpaBHEHHH U X CHCTEM maii
101 | Utorosast KOHTpONBHAs paboTa 1 ﬂi;e,aem
102 | O6obImenne U cHCTeMATH3AAS 3HAHUH 1 S;;eﬂem
|
| OBIIEE KOJIMYECTBO YACOB IO I[TPOI'PAMME 102




HPUBEPAEMDbIE IPEBUBAHWA K PE3YJIbIATAN UUCBUEHWY UCHUBHUN

OBPA3OBATEJLHOMN ITPOT'PAMMBI

8 KVIACC
Kox i i
SUBETRSIDID ITpoBepsieMbie NpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS 0CHOBHOI 06pa3oBaTe ILHOM
NporpaMMel 0CHOBHOTO 061mero oGpasoBanus
pe3yJbTaTa
1 Yuciia ¥ BEIYHCICHUS
Hcnonp3oBatk HavyalbHBIE TPEACTABICHHUS O MHOXKECTBE JCHCTBHUTENBHBIX YHCEN I
1.1 CpaBHEHHSI, OKPYTJICHUS M BBIUMCIEHUH, H300paxaTh NeHCTBUTENbLHEIE YHCIa TOUKAMH Ha
B KOOPAMHATHOH NPAMOH
[IpumenaTs NOHATHE apH(METHYECKOro KBaIpPAaTHOTO KODHS, HAXOMHTH KBaJApaTHEIE
1 KOpHH, HCIONB3ys IIpH HEOOXOJMMOCTH KaJbKYJIATOP, BBIIOIHATH MpeoGpa3oBaHms
BBIPXCHHH, COJICpPKAINNX KBAAPATHBIE KOPHH, HCIIOB3Ys CBOMCTBA KOPHEH
13 HUcnone3osats 3anucu OONBIIMX M MalbIX YHCEd C MOMOIIBIO NECATHYHBEIX Apobeif u
' | crenenel yncna 10 N
2 Anrebpandeckne BEIpasKeHHS
71 HpHMGHHTE MOHATHE CTENEHH C LEJIbIM II0Ka3aTeNneM, BBIIOJHATH TNIPeodpasoBaHus
BBIDAKEHMH, COACPIKAIIMX CTEIECHH C LENbIM I10Ka3aTeIeM
29 BBINOIHATE TOXAECTBEHHBIE NpeoGpa3oBaHMs DPAl[HOHANLHBIX BHIPAXKEHHH Ha OCHOBE
] IPaBUJI ACHCTBAM HAZl MHOTOWIEHAMH U anre0panyecKuMH ApobsaMu .
2.3 PackiasIBaTh KBaJIpaTHBIN TPEXWISH HA MHOXKHUTE/H )
24 [IpumensaTE npeoOpazoBaHust BLIpEj)KGHHffi IULS PEIIeHUs pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CME)XHBIX TIPE/IMETOB, U3 PEATHHOM IPAKTHKA
3 YpaBHEHHMS M HEPaBEHCTBA _
31 Pemars 1HHe#iHbIe, KBaJpaTHbIe yPABHEHHS M PAllMOHANBHBIE YPABHEHHS, CBOAIIHECT K
HUM, CHCTEMEI IBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMU
[IpoBomHTe mpocTeHinue HCCIeIOBaHUS YPABHEHHH U CHCTEM ypaBHEHMH, B TOM 4YHMCIIE C
32 IPUMEHEHMEM rpaUuyecKUX NpefcTaBlIeHHH (yCTaHABIMBATh, MMEET JIM YpPaBHEHHE MM
CHCTEeMA YPaBHEHHH PEIeHHs], €C/IH HMEET, TO CKOJIBKO, H IIpoYee)
[lepexomuts or cnoBecHON (OPMYIMPOBKM 3a7aul Kk €€ anrebpamdeckoil Mojenu ¢
33 TIOMOINBIO COCTABJICHHS YPABHEHWS HJIM CHCTEMBl YpaBHEHHH, HHTEPIpPETHPOBATH B
COOTBETCTBHH ¢ KOHTEKCTOM 3a/1adH MOJIy4CHHBIH Pe3yIbTat
[IpuMeHATE CBOMCTBA YHMC/IOBEIX HEPABEHCTB /UL CPABHEHWS, OLECHKHM, PELIATh JHHEHHEIE
3.4 HEpaBeHCTBA C OJHOM NEPEMEHHON M HMX CHCTeMBI, JaBaTh IpaQHHYecKyr0 HILTIOCTPAIHIO
| MHOXXECTBA PEIICHUH HEPaBEHCTBA, CHCTEME! HEpaBEeHCTB
4 QyHKIHH _
Ilonumate u uCHIOIB30BaTh (PYHKLUMOHAIBHEIE TIOHATHS U A3bIK (TEPMHHBI, CHMBOJIMYECKHE
4.1 0603HaYeHus), ONPENeNATs 3HA4YeHHEe (YHKIMM 110 3HAYEHHIO APryMEHTa, OMPEIENATh
CBOMCTBA (QYHKIIHH 110 €€ rpaduky
49 Ctpouts rpaduky 3neMeHTapHBIX QYHKIMN BUA:
' y =k/x,y=x*y=x*y = [X|, ONMCEIBATb CBOHCTBA YHCIOBOH (YHKIHMH 110 & rpaduKy
9 KJIACC
Kopa ’
S — IIpoBepsiemble NpeAMeTHbIE Pe3yJAbTATHI OCBOEHHS OCHOBHOI 00pazoBaTebHOI
- NporpaMMbl OCHOBHOI0 o6mero o6pasoBanus
1 Yucna u BRIMHCITIEHUS o
1.1 CpaBHMBATh U YIOPAIOYMBATE PALIHOHAIBHEIE ¥ HPPALMOHATLHBIE YHCIA
19 Bemonuste apacb}ue*mqecme JEHCTBHA C pallHOHAILHBIMH YHCIIAMM, COYeTas YCTHBIE H
NTUCbMEHHBIE NPHEMEB], BBITOIHATh BEIMUCICHUS C HPPALHOHAIBHBIME YHCIIAMH
13 HaxomuTs 3Ha4YeHHs CTeNeHel ¢ IeIbIMH [OKA3aTeAMH M KOpHEH, BRIUHC/ISATE 3HAYCHHUA

YHCJIOBBIX BBIPAKCHHMH




OKpyr/Th [ICHCTBHTENbHBEIE HHCIA, BBIIONHATH HPHKHIKY PE3yjbTaTa BBIYHCIICHHUH,

14 OLIEHKY YMCIIOBBIX BBIPAKCHUH
2 VpaBHEHHs H HEPAaBEHCTBA
21 Pemate JuHEHHBIE ¥ KBaApaTHBIE YPAaBHEHHWS, YPAaBHEHHs, CBOMALIIMECH K HHM,
npocTeiinue ApoOHO-paIMOHATEHEIE YPABHEHHA
29 Pemats CHCTEMBI JIBYX JHHEHHBIX YPaBHEHUH C JBYMS IepeMEHHBIMH K CHCTEMBI [IBYX
ypaBHEHHUH, B KOTOPBIX OJIHO yPaBHEHHE HE SBILICTCS IMHEHHBIM
23 Pemars TeKCTOBBIE 3aIadd a_m"eﬁpawulecm croco6oM ¢ IOMOIIBED COCTABJIEHHS
YPaBHEHHSA HIIH CHCTEMBI JIBYX YPABHEHHUM C IBYMS IIEPEMEHHBIMEM
IIpoBOAMTE mpocTeiilnne UCCIeoOBAH)s yPABHEHUH W CHCTEM YPAaBHCHHH, B TOM HHCIE C
2.4 IprAMeHeHHeM TrpaQuUYecKuX IMPE/ICTABICHHN (HApUMep, YyCTaHABIMBATh, HMEET JIH
ypaBHEHHE WM CHCTEMA yPaBHEHHH PEIICHUS, ECITH HMEET, TO CKOIBKO)
25 Pematy nuHEHHBIE H?paBeHCTP&, KBaJpaTHBIE HEPaBEHCTBA, M300pakarTh peIIeHHe
HEPABEHCTB HA YHCIOBOM MPAMOi, 3aIIMCHIBATh PEIICHAE C IIOMOIIBIO CHMBOJIOB
Pemmarh CHCTEMBI TMHEHHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIUE KBAPAaTHOE
2.6 HEpPaBEHCTBO, W300pakaTh pPEIICHHE CHCTEMBl HEPaBEHCTB Ha YHCIOBOH IPAMOI,
3aIMMCHIBATE PEIeHHE C MOMOLIbIO CHMBOJIOB )
2.7 Mcros30BaTh HEPABEHCTBA DU PEIICHHH Pa3IMIHBIX 3a/1a4
3 D yHKIAHA
PacroznapaTs GyHKIMY W3ydeHHBIX BHIO0B. [ToKaspBaTe CXeMaTHIECKH PACIOJIOKEHAC Ha
3.1 KOOPIMHATHO#H muiockocTy rpadukos GyHKimit Buja: y=Kkx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCHMOCTH OT 3HAYeHHH K03()QHIIMEHTOB, ONKCHIBATE CBOMCTBA QYHKIHH
39 [ToKa3hiBaTh CXEMATHYECKH PACIONIOKCHHE HA KOOPAWHATHOH ILIOCKOCTH IpaduKoB
dbysKImit BEga y = VX, y = [X| ¥ ONHCEIBATH CBOACTBA QyHKIHH
33 Ctpouth M HW300pakarh CXEMaTHYeCKH IpaQUKH KBaApaTHIHBIX byHKIMH, ONHUCEBATE
CBOMCTBA KBa/IPATHYHBIX (HYHKIHI 110 HX rpadukam
3.4 Pacrio3HaBaTh KBaApaTHUHyro GyHKIHMIO 0 GopMyIie, IPUBOAUTE MPHMEPI KBAAPATHIHBIX
dyHKI@i 13 peaTbHOM XU3HH, QUIHKH, TEOMETPHH
4 Apudmerrnueckas H FreOMETPHYECKasd IPOTPECCHH |
41 PacriosnaBarh apu()METHIECKYIO M I€OMETPHYECKYIO IPOIPECCHH NPH PasHbIX cniocobax
3a/laHus
47 Bemonaars BEIHCIICHUS C HCIIONB30BaHMeM (OpMyNT n-ro uieHa apu(QMeTHUecKoH H
reOMETPHYECKOH TPOrpeccHii, CYMMBI IIEPBBIX N YICHOB
4.3 V306 pakaTh WiCHBI OCIE0BATEFHOCTH TOUKAMH Ha KOOPAWHATHOM IIIOCKOCTH |
44 Pemars 3a1a4, CBI3aHHEIE ¢ YHCIOBBLIMH MOCIIEI0BATEIIEHOCTAMH, B TOM HC/IC 3a1a9H U3

peabHOM KU3HH (C HCIIOIb30BaHHEM KaIbKyIATOPa, ¢ POBHIX TEXHOJIOTHH)




MNPOBEPSIEMBIE 3JIEMEHTHI COAEPKAHUA

~ 8KJIACC
Kop ITpoBepsiemMblii 3J1eMeHT COAePKAHUS )
1 Uncna ¥ BBIMUCICHHS
1.1 Kgsanparusni xopens u3 gucia. [lorstue o6 uppanuoHansHOM 4ucie. JJecATHYHbIE TPHOIHKEHH
MppalMOHATBHBIX YHCEI
12 CaoiicTBa apH()METHIECKUX KBaIPaTHRIX KOPHEH U HX IPUMEHEHHE K MPeoOpa30BaHHIO YHCIOBBIX
BEIpQKCHHH H BhIUMCIeHUAM. JlefiCTBHTE/IbHBIE YHCIa
1.3 CremneHs ¢ IeJbIM MOKaszaTeneM 1 e€ cpoiicrea. CraHaapTHas 3aIiCh YUCia
2 Anrebpanyeckue BhIPaXEHUS - - - |
21 KBagpaTHbii TPEXWICH, pa3/I0KEHUE KBAAPATHOIO TPEXUWICHA HA MHOXKUTEIH
2.2 | AnreGpaudeckas 1po6e. OcHOBHOE CBOHCTBO anredpandeckod 1podH
2.3 CroxeHue, BHIUUTAHHE, YMHOXKCHHE, JleNeHne anrebpandeckux apobeit
2.4 PamoHanbHble BRIpaKeHHs U UX peobpa3oBaHue
3 YpaBHEeHHs U HEPABEHCTBA
3.1 KsaznpaTtHoe ypaBHeHue, Gopmyia KopHe# KBajpaTHoro ypasHenus. Teopema Buera -
3.2 Pemenue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBaJPATHLIM
3.3 IIpocreiimue 1poOHO-palHOHANBHEIE YPABHEHUS
['paduyeckas UHTEPIPETAIMS YPABHEHHM C IBYMS IEPEMEHHBIME U CHCTEM JIMHEHHBIX YpaBHEHHH
34 C AByMsl mnepeMeHHBIMU. [IpuMeprl pemieHus CHCTEM HENIHHEHHBIX YpaBHEHMH c AByMS
TIepeMeHHBIMU
3.5 | Pemenve TeKCTOBBIX 3a/1ay alreOpandecKuM crocobom o
3.6 UncioBble HEPaBEHCTBA M UX CBOMCTBA
3.7 | HepaBeHcTBO C 0IHOM IEpeMEHHON
3.8 PaBHOCHIBHOCTE HEPABEHCTB
3.9 JIuHelHble HEPaBEHCTBA C OJHOH TEpeMEeHHOM -
3.10 | Cucrems! THHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHON
B OyHKIUU
41 ITonsatue dynkiuu. O6nacTh ONpeneseHuss # MHOXKECTBO 3HaYeHHH QyHKIHH. Criocobsl 3amanus
dynxrmit
42 | I'papuk Qpynkiwu. Yrenue cBoicTB PyHKIMH 110 €€ rpaduky
4.3 ITprmMeps! rpadukoB GyHKIHH, OTpasKarOMKUX pealbHbIE IPOLECCH o
4.4 DyHKIMH, ONKCHIBAIOIINE IPAMYIO B 00paTHYIO IPONOPIHOHAIbHbIE 3aBHCHMOCTH, HX IpaduKH
4.5 OyHKnuy y =x4 y =x° B
4.6 Oyukiuu y = Vx, y = |x|
4.7 | I'paduueckoe peleHne ypaBHEHHH W CHCTEM YpaBHEHMH
9 KJACC )
Kon IIpoBepsieMBblii 31eMEHT COepKAHUS N
1 Yncna U BEIYHCIICHHSA
1.1 ParpionaneHee urcia, HppalMOHATILHEIE THCIA, KOHSUHbIC H OSCKOHEUHBIE IECSTHIHbIE APOOH
MHoxecTBO eHCTBHTENBHBIX YHCEN, ACHCTBHTENLHBIE YMCIA KAK GECKOHEYHEBIE JECATHYHBIC
1.2 npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM [EHCTBUTEIBHBIX YHMCET H
KoopauHaTHOH npsimoii. CpaBHEHHE NEHCTBHTENBHBIX YHCEN
| 1.3 ApH(pMeTHIECKHE TeHCTBUS C eHCTBUTEIBLHBIMHA YUCIAMHU
Wsmepenus, npubmukenus, oneHKH. PasMepsl 0OBEKTOB OKPYXAIOMEr0 MHpA, UIMTEILHOCTH
1.4 IPOIECCOB B OKpYyx)atomeM mupe. [Tpubnmxénnoe 3sHaveHHe BeJTMYMHEL, TOYHOCTE MPHOIIKEHHUS.

Oxpyrienne uucen. [Ipukuika u oleHKa pe3yIbTaTOB BEIYMCIEHHM




2 VpaBHeHHs ¥ HEPABEHCTBA
2.1 Y paBHEHHs C OJHOH NEPEMEHHON

2.2 JluHelHOe ypaBHeHHE. PelieHne ypaBHEHAH, CBOAAIIMXCS K JTUHEHHBIM
2.3 KBazpaTHoe ypaBHeHue. Pernenne ypaBHeHHH, CBOIAIIAXCS K KBAAPATHBIM

BuxkeaapatHoe apHeHHe., [IpuMepsl peleHHsd aBHEHHI eTheli W YEeTBEPTOM CTEIeHeH
2.4
pa3JIoKEHAEM Ha MHOMKUTEIH

2.5 Pemrenne ApoGHO-PALIHOHANLHBIX YPABHCHUH

2.6 CucTeMbl ypaBHEHHH

2.7 VpaBHEeHHeE ¢ IBYMs IEPSMEHHBIMH U €T0 rpaduk

2.8 Pelmnenue CHCTEM [BYX JIMHEHHBIX YpAaBHEHHUH ¢ IBYMs EPEMCHHBIMA

2.9 Permenue cHCTeM JBYX YPABHEHHH, OJJHO M3 KOTOPBIX JIHHEHHOE, & IPYroe — BTOPOH CTENICHH

2.10 | I'paduueckas HHTEPIPETAIIHs CUCTEMbI ypaBHEHHH ¢ ABYMsl [IePeMEHHBIMU

2.11 | Pemenue TeKCTOBEIX 3a1a4 aire0pantecKiM CIocoboM

2.12 | Uncnosble HEPaBEeHCTBA U UX CBOWCTBA

2.13 | Pemenue nHHEMHBIX HEPABEHCTB C OJHOH IEPEMEHHON

2.14 | Pemenue crcreM MHHEHHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM

2.15 | KBagpaTHble HEpaBeHCTBA

2.16 | I'paduueckas HHTEPIPETALNs HEPABEHCTB M CHCTCM HEPABEHCTB C ABYMSA ICPEMEHHBIMH

3 DyHKITHHA

Ksagparnunas (yskuus, eé rpaduk u CBOHCTBA. [Tapa6ona, KOOPAMHATE! BEPIIMHBI Iapabolkl,
0Ch CHMMETPHH IapaboJIbl

3.2 I'paduxu GpysKumit y=kx, y=kx+b 1 HX CBOHCTBA

3.3 I'paduxn QyHKIMH y=//X, y = x* ¥ AX CBOKCTBA

3.4 I'paduxu QYHKIAR , H UX CBOHCTBA

4 UucI0BEIE TTOCIEIOBATENBHOCTH

OmpeneneHde M CHOCOOBI  3a/@aHMs  YHCIOBBIX nocnenoBareNsHOCTe.  3anaHue

4.1 & i "

[OCIIEIOBATEILHOCTH PEKYPPEHTHOM GopMyI0# H GOpMYION #-T0 WIEHA
42 Apndmermueckas mporpeccus. PopMyIsl n-Io HIeHA apu(METHIECKOH MPOrPECCHH, CYMMBI
) MEPBBIX 1 WICHOB
43 leomerpudeckas nporpeccus. @opMynsl »-ro @ieHa FEOMETPUYECKOH IPOTPECCHH, CYMMBL
) NIEPBBIX 1 YWICHOB
A4 N306pakeHHe WICHOB apUMETHYECKOH H reOMEeTPHIEeCKOd IPOrpecCHii TOYKaMH Ha

KOOPIMHATHOM TIOCKOCTH. JIMHEHHBIH U SKCHIOHCHIMATBHEIH POCT

4.5 CI10KHBIE TTPOLIEHTEI J



[TPOBEPSIEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUS K PE3VJILTATAM
OCBOEHHSI OCHOBHOM OBPA30BATEJILHOM IIPOI'PAMMBI OCHOBHOTO

OBIIEI'O OBPA30OBAHUSA
Kon IIpoBepsiemble TpeGoBaHMSsI K MPeAMETHLIM Pe3y/IbTATAM OCBOEHHS 0CHOBHOI
MPOBEPSIEMOT0
TpeGoBanus o0pa3oBaTeabHOii HPOrpaMMBbI 0CHOBHOTO 06mero o6patoBanns Ha ocaose ®I'OC

VMEHHE ONepUpOBaTh MOHATHAMH: MHOXECTBO, [OJMHOXECTBO, OICPAlMH  Haj
MHOXECTBAMH; YMEHHE ONEPUPOBATh MOHATHUSIMH: Tpad, CBA3HBIA rpad, JepeBo, MUK,
NOPUMEHATE MX [IPU DEINeHWH 3a]a4; YMEHHME HCIONB30BaTh IpadHuecKkoe NpesicTaBlIeHHe
MHOXKECTB UL OIHCAHUS peabHBIX IPOIECCOB M ABICHWH, IIPH PEIICHUH 3a]1a4 U3 JPYTHX
yueOHBIX IPEIMETOB

YMenue ONEPHPOBATE MOHATHSAMH; OIPEAC/ICHHE, aKcHoMa, TE€OpEMa, [JOKa3aTelIbCTBO,
YMCHHC pacliO3HaBaTb HCTHHHBIE M JIOXKHBIE BBICKA3bIBAHMS, IIPUBOINTH NOPpUMEDPEL H
KOHTPIIPUMEPEL, CTPOHTE BBICKA3bIBAHHUA H OTPHLIAHHUSA BBLICKA3bIBAHU U

VMeHne omepHpoBaTh MOHATHAMM: HATYPAIbHOE YMCJIO, TPOCTOE M COCTABHOE YHCIIO,
JeMMMOCTh HATYpPalbHBIX YMCEN, TpPU3HAKH JETHMOCTH, IEN0e YHCIO, MOAYTh WYHCIa,
OOBIKHOBEHHAs Apobb M HecaTHYHAs ApoOb, CTAHAAPTHBIA BH[ YKCIA, PAMOHATEHOE HHCIIO,
UppallMOHAIBHOE YHCIO, apUQMETHHECKHil KBaJpaTHBIM KOpPEHb, YMEHHE BBIIOIHATH
NCUCTBUSL C YMCIIaMH, CPaBHMBATL M YIOPSAOYMBATL WYHCJA, MPEACTABIAT, YHCIA HA
KOOPAMHATHOM IPSAMOH, OKPYIVIATH YHMCIA; YMEHHE JeNarh IPUKHUAKY M OLEHKY pe3yIbTara

 BBIUHCIICHHH

YMeHHE ONEepHpOBaTh IIOHATHAMH: CTENEeHb ¢ LelbIM I[0KasaTeieM, apHMeTHIECKHIt

KBaJpaTHbIH KOPEeHb, MHOTOWIEH, anrebpandeckas ApoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM
HaTypaIbHOH CTeNeHH OONbIIE €IWHMIIBI; YMEHHE BBIIONHSTH PACYETEl 1O (GopMmyiam,
npeo0pa3oBaHusl LENbIX, JApPOOHO-PAIHOHATBHBIX BHIDAKEHHM M BHIPAKEHHE C KODHSIMH,
pa3iioKeHHe MHOTOYIEHa HA MHOXKMTEJIH, B TOM YHCJIE ¢ UCHOIb30BaHAEM (OPMYJI pa3sHOCTH
KBaJIpaToB M KBajpaTa CyMMBI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMHM: YHCIOBOE PABEHCTBO, YPaBHEHHE ¢ OJHOM NepeMeHHOH,
YHMCJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEeMEHHOM; YMEHHE pelarTh JHHEHHEIE |
KBaJpaTHLIE YpaBHEHHs, JPOOHO-pallMOHATbLHBIE YPABHEHHS C OXHOM NepeMeHHOM, CHCTEMBI
ABYX JHHEHHBIX YpaBHEHHH, JUHEHHbIC HEPABEHCTBA M UX CHCTEMBI, KBaJIpaTHBIE H APOOHO-
panHoHabHbIe HEPaBEHCTBA C OJHOW IEPEMEHHOH, B TOM YHMCIIE NpH pEIIeHHH 3aJad H3
JpYTHX [PEeAMETOB H MPaKTHYECKHUX 33/1a4; YMEHHE HCIIONB30BATh KOOPAMHATHYIO IPIMYIO U
KOOPAMHATHYIO IIOCKOCTD I H300paykeHus pelleHHH YpaBHEHHH, HEPABEHCTB H CHCTEM

YMeHue OIepupoBaTh MOHSTUAMH: QYHKIUS, rpaduK QYHKIHH, HYTH (YHKIIHH, TIPOMEXKYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKHM BO3pacTaHus, yOwIBaHHA, HawOONBINEE M HAHMEHBIIEE
3Ha4YeHHs (QYHKIMM; YMEHHE OINEpHUpPOBATH IOHATHAMH: MOpPsAMas IPONOPLIHOHAILHOCTS,
nuHelHas (QyHKOMA, KBagpaTHuHas (yHKuMs, oOpaTHas NPONOPILHMOHAILHOCTE, mapaboa,
runepbosa; yMeHue CTpouTh rpaduki (yHKIMM, HCMONB30BaTh rpaduKu LA ONPEACTCHHS
CBOMCTB ITPOLIECCOB M 3aBHCHMOCTEH, sl pelieHus 3a/ay U3 JAPYyruxX y4eOHBIX NPeJMETOB U
peanbHOH JKM3HH, YMEHHUE BBIpakaTh (JOpPMysIaMu 3aBHCHMOCTH MEXY BeTHUHHAMHE

YMeHHe onepupoBaTh HOHATHAMH: IOCIE0BATENBHOCTD, apH(METHIECKAA H [eOMETPHYECKas
IIPOTPECCHX; YMEHHME HCIIONIB30BaTh CBOMCTBA IOCIENOBATENbHOCTEH, (QOPMYIBEI CyMMBI M
ofmiero 4ieHa Npu pelleHHH 3a1ady, B TOM YHCIIe 33724 U3 JAPYrHX Y4eOHBIX MpeIMETOB M
peabHOH JKU3HH

YMenue pemars 3a1a4d pasHBIX THIIOB (B TOM YHC/IE HA MPOMEHTHI, 0K M YacTH, ABUIKCHHUE,
paboTy, IIeHy TOBapOB H CTOHMOCTH IOKYIOK M YCIyT, HAJOIH, 3ada4d M3 objacTu
YOpPaBleHHA JIHYHBIMH H CEMEHHBIMHM (HHAHCAMM); YMEHHE COCTABIATH BBIPAKEHHS,
YPaBHEHHS, HEPABEHCTBA ¥ CHCTEMBI 110 YCIIOBHIO 33]1a4H, UCCIIEI0BATh IIOyYEHHOE PELIEHHE
U OLIEHUBATH [1PABIONOJ00HOCTS HOTYYEHHBIX PE3YIbTATOB

YMeHHEe ONepupoBaTh NOHATHAMH: (Urypa, TOUKA, OTPE30K, MpsMas, Jyd, JOMAaHAsd, yroJ,
MHOTOYTOJIbHHK, TPEYTOJLHHK, pPaBHOOCAPEHHBI M pPaBHOCTOPOHHMI TPEYrOJILHHKH,
NPAMOYTOJNBHBIA  TPEYTONbHUK, MeAuaHa, OHCCEKTpHCA M BBICOTA  TPEYIOJIBHHKA,




YeTHIPEXYTONBHAK, —IapaiienorpaMM, poMO, —TPAMOYIOIBHHK, —KBajipat, Tpanenys;
OKPYKHOCTB, KpYT, KacaTelbHas; 3HaKOMCTBO C NPOCTPaHCTBEHHBIMH durypama; ymeHue
peInars 3aj[add, B TOM GHCIIE U3 ITOBCEJHEBHOH JKM3HH, HA HAXOXKICHHE reOMEeTPHYECKAX
BEJIMUMH C IPHMEHEHAEM H3yYCHHBIX CBOHCTB QUIyp u GaxTos

10

VMeHHEe ONEPHpOBATH TNOHATHSMHA: DABEHCTBO (uryp, paBeHCTBO TPEYrONbHUKOB;
apaIeTbHOCTE W MEPIEHTUKYIAPHOCTD MPAMBIX, YTOJl MEHKIY HMPAMBIMH, HepreH MKy,
HAKJIOHHAS, TPOEKITHs, nojo0He Guryp, NogoGHsIe TPEYTONbHHKH, CHMMETPHA OTHOCHTEIIBHO
TOYKM ¥ INpAMOH; yMEHHE pPaclO3HaBaThb PABEHCTBO, CHMMETPHIO H nmomobue Guryp,
NapauIeNbHOCT i ICPICHAMKYIISPHOCTD MPAMBIX B OKPYKAIOIIEM MHUPE B

11

VMeHHE ONepUPOBAaTh NOHATHAMM: JUIMHA, PACCTOsHHE, Yrol (BeMM4MHA YIIA, CHHYC U
KOCHHYC yIJia TPEyroJbHHKa), IUIOMA/(b; YMCHHE ONCHABATE PAa3MEPBI IPEMETOB 1 00BEKTOB
B OKDYKAIONIEM MHpe; YMEHHE NPUMEHATh (OpMyTbl nepuMerpa H - IUIOMEATH
MHOTOYTOJIbHAKOB, UTHHBI OKPYXXHOCTH M ILIOMIAAH Kpyra, obbeMa IPAMOYTOIBHOTO
napanieNienunea; yMeHHe NPEMEHATh NPH3HAKH PaBCHCTBA TPEYTOIBHUKOB, TEOpeMy O
CyMMe YIIOB TpeyroibHHKa, TeopeMy [lmdaropa, TPUTOHOMETPHICCKHE COOTHOMICHHA Uit
BBIYHMCIICHHA JJIMH, PACCTOSHHM, Tomane

¥

VMenue n306paxkarh IUIOCKHE QUIyphl U UX KOMOWHAIMH, MPOCTPAHCTBECHHDIC Gburypsr or
DYKH, C TIOMOMIbIO YEPTEKHBIX HHCTPYMEHTOB ¥ OJIEKTPOHHBIX CPECTB IO TEKCTOBOMY HITH
CHMBOJIEHOMY OTIHCAHHIO

13

VMeHHe ONepPHpOBATh TOHATHIMHE: TPAMOYTOIbHAS CHCTEMa KOOP/HHAT; KOOPIMHATEI TOUKH,
BEKTOP, CYMMa BEKTOpOB, IIPOM3BE/ICHHE BEKTOp2 Ha HHCIIO, CKAIMPHOE MpOU3BEACHHE
BEKTOPOB; YMEHHE HCIONB30BATH BEKTOPHI M KOODIMHATEI /Uli NMPEJCTABICHHUA JAHHEX H
PeIIeHHs 3a1a4, B TOM YHCTIe U3 APYTHX yIeOHBIX NPEIMETOB 1 peabHON JKH3HH

14

VMeHHe ONeprpoBaTh MOHATHIMHU: CTOJIOHKOBBIE H KPYTOBBIC IHATPAMME, TaOJIHIEL, CPEIHee
apudMeTHyeckoe, MeauaHa, Haubonbllee H HaWMMEHbIICe 3HAUCHUS, pasMax YHUCIIOBOT'O
Habopa; YMEHME H3BJIEKaTh, WHTCPIPETHPOBATE H npeoOpa3oBEBaTh  MHGOPMAIHIO,
TIpe/ICTABJIeHHYI0 B Ta0/IuIax ¥ Ha Juarpammax, OTpaxaromyio CBOMCTBA M XapaKTEPHUCTHKH
pealbHBIX INPOIECCOB H SBJIEHHH; YMEHME pACIO3HABATH H3MCHYHMBEIC BEJIMYMHEl B
OKPY’KaloIeM MUpe

15

VMeHHe ONEPHpOBaTh IIOHSATHAMM: CIYYaifHBIH  OIBIT (cmydaifHbIA  SKCIEPHMEHT),
3IeMeHTapHoe COOBITHE (dIeMeHTapHBIH HCXOJ) CITy4aifHOro OIBITa, CIIy4aiHOe coOwITHE,
BEPOSTHOCTH COOBITHS; YMEHHE HAXOIHTb BEPOATHOCTH cay4aHHBIX COOBITHI B OIBITAX C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAaPHBIMH COOBITMSMHA; YMEHHE pellaTh 3aia4d METOJOM
OpraHH30BaHHOrO Mepebopa ¥ ¢ HCTIOJB30BAHHEM TPABAIA yMHONKCHI; yMCHHC OIIEHHBATh
BEPOSITHOCTH PEAIHBIX COOBITHH ¥ ABJICHHH, TIOHUMATL POJE MPAKTAHECKH JIOCTOBEPHBIX H
MAJIOBEPOATHEIX COOBITHE B OKpYKAfOmeM MHPE H B JKH3HH; 3HAKOMCIBO € [OHATHEM
HE3aBHCHMBIX COOBITHHN; 3HAKOMCTBO C 3aKOHOM OOIBIIHX YHCET H €ro pOJbI0 B MAaCCOBBIX
SIBIICHHUSIX

16

VMeHHe BHIOMpATh MOXXOAANIMA HM3YYEHHBIH METOA Ui PEIICHHs 3ajadu, HpUBOIHTE
MpEMepbl  MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPHPOAE M OKH3HH, pacllO3HABatE
NPOSBICHHE 3aKOHOB MaTeMaTHK¥ B HCKYCCTBE, OINHCBIBATE OTASIIBHBIC BBIJIAIOIIHECS
Pe3y/bTaTH], NIOTyYeHHbIE B XOJI€ PAa3sBUTHS MATEeMaTHKA KaK HAyKH, IPHBOIHATH IIPUMEPE!
MaTeMATHIECKHX OTKPHITHIL H HX aBTOPOB B OTEYECTBEHHOH M BCEMHPHOU HCTOPHU




HNEPEYEHD 3JIEMEHTOB COAEPXAHMUSI, ITIPOBEPSIEMBIX HA O
11O MATEMATHKE

Kon ITpoBepsieMbli 31eMEHT COAEPIRAHUS
1 Ynciia ¥ BEMHCICHHS
1.1 Harypanbubie u nensie yncna. [Ipu3Haky 1eTHMOCTH LEJIBIX SHCE ]
1.2 OOGEIKHOBEHHEIE H JIECATHYHBIE IPOOH, IPOLEHTE], 6ECKOHEYHBIE IEPHOAMYECKHE APOOH
1.3 PanponaspHsble ynucia. ApupmMeTHyecKUe OIepalii C PAMOHATLHBIME JHCIIAME ]
1.4 JelicTBUTEIbHBIE YHCIa. ApH(PMETHYECKHE OTIEPAIHH C AeHCTBHTENBHEIME YUCIAMH _
15 IprbmwKERnbIe BRMUCICHNS, IPABHIA OKPYIIICHHS, IPHKA/IKA H OIEHKA PE3yJIbTaTa BEIMUC/ICHUMH
2 AJrebpandecKue BhIpaKEHHUS
2.1 BykBeHHEIE BEIpa)KeHHA (BEIPAKECHHUS C IEPEMEHHBIMHE)
2.2 | Crenenp ¢ nembvM nokasareneMm. CTeneHs ¢ pauroHATBHEIM MokasaTeneM. CBOMCTBA CTEIEHH B
2.3 MHorowieHs!
2.4 Anrebpauueckas apobs
25 Apumetuyecknit KopeHb HATypalbHOM cremend. JIeHCTBHS C apH()METHUECCKUMH KOPHSIMH
HaTypPaILHOH CTENECHU |
3 YpaBHEHHA M HEPaBEHCTBA )
3.1 Lenbie 1 ApobHO-paHoHaNbHbIC YpaBHEHHs. CHCTEMBI H COBOKYIIHOCTH YpaBHEHHH
32 Llenble 1 ApoGHO-panHOHANTbHEIE HepaBeHCTBA. CHCTEMBI X COBOKYNHOCTH HEPABEHCTB
3.3 Pemenue TekcTOBBIX 3a/1au
4 YucnoBele ocne0BaTeIbHOCTH
4.1 I[locnenosarenbHOCTH, CIIOCO0B! 3a1aHusI IOCIIEA0BATEIbHOCTEH
4.2 Apudpmernyeckas U reoMeTpudeckas nporpeccun. GopMmyiia CIOKHBIX TPONEHTOR
5 QO YHKIIHH
Oynxuus, crnocobsl 3amanus dyHku. ['padux Qynxmun. O61acTh ONpeNeTeHHS W MHOXECTBO
5.1 sHaveHnd Gynxuuu. Hymn ¢pysxmun. ITpoMe)xyTka 3HaKonocTosHeTBa. [IpoMexyTKH MOHOTOHHOCTH
| QyHKuuu. MakcumMymel 1 MEHMMYMBI GyHKIEE. HaunGombimee W HanMeHsInee 3HaYeHHe DYHKIUM HA
POMEXKYTKE N
6 KoopauHaTel Ha IPSIMO# | IIIOCKOCTH
6.1 KoopauuatHas mpsimast
6.2 | JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH
7 I"'eomerpus
7.1 ['eomeTpryeckue GHUrypsl M UX CBOWCTBA
7.2 Tpeyromsauk
7.3 MuoroyronsHuKH
7.4 OKpy»KHOCTb H KpyT
7.5 | V3MepeHMe reoMeTpPHIECKHX BETHYHH i
7.6 | BekTopsl Ha IUIOCKOCTH
8 BeposTHOCTD B CTATHCTHKA
8.1 OnmcarenbHAs CTAaTHCTHKA
8.2 BepostHOCTH
8.3 | Kombunaropuka
8.4 MmuosxecTBa
8.5 ["padsr




VYYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJBbHOI'O TPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAAJIBI VIS YYEHUKA
« Maremaruka. Anre6pa: 8-if kimacc: 6a30BEIi ypoBeHb: y4eOHNK; 16-¢ H31anue,
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penakiueit TemsxoBckoro C.A. AKIMOHEPHOE obmectBo «M31aTenBCTBO

«IIpocserienue»
« Maremaruka. Anre6pa: 9-# kmacc: 6a3oBblif ypoBeHb: y4eOHuK; 15-e
m3nanue, nepepaboranHoe Maxaperaes FO.H., Munmox H.I'., Hemkos K.M. u
ap.; mox penaknmed TeasKOBCKOro C.A. AxuuonepHoe 0OIIECTBO
«H3narensctBO «lIpocBemenne

METOJIUYECKHAE MATEPUAJIBI IJIS1 YYATEJIA
1. MakapsrueB FO.H., Munmox H.I'. i 1p. MeTtoaudyecKkiue peKOMeHIalMH IS
7-9 KJ1accoB 2017 M.: [TpocBemeHueE.
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