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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEeYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NpPOJOKEHUS O00pa3oBaHUsi W ISl TOBCEIHEBHOW ku3HU. Pa3Butue y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux aoOCTpakiuii, crmoco0e OTpakeHHs] MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHUS M KaueCTB MBIIIICHUS, HEOOXOANMBIX ISl afanTallid B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOU
JEHCTBUS, BBIBOJBI, (POPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBIIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE PpacCyKICHHs, OOOOIIEHHE U KOHKPETH3aLHIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe HpeanoaraeT 3HaAUYUTEIbHBIHN
00BEM CaMOCTOSITENIEHOM IEATEIFHOCTH 00YyJaIOIINXCsl, TOITOMY CAMOCTOSITEIbHOE
pemieHrne 3amad  OOy4alOUIMMUCS SBISCTCA peamu3aluell esTeTbHOCTHOTO
MPUHITUIA O0yUeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Amnrebpa» yriayO0naEHHOTO
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUH TPEX JIET U3YUEHHUs Kypca, B3aUMOJAECUCTBYS C
IpYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B TpOTpamMMy yueOHOTo Kypca «Anredpay BKIIOUYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJAJEHUIO  OOY4YalOUIUMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpHOMU
OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro HWHTETPUPOBAHHBIN
Xapakrep.

Conmepxxanne nuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JANbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX JIJISl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALMOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K cpeaHeMy 001IeMy 00pa30BaHHMIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYyXkaroleil peabHOCTH. Ha ypoBHE OCHOBHOIO 00I1IET0
oOpa3oBaHus y4eOHBIH MaTepwal TPYNIUPYETCS BOKPYT  PaIlMOHAIBHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBICHUMN
peanbHOro Mupa. B 3amaun o0ydyeHus anredpe BXOAAT TaKKe TabHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JIJII OCBOCHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCyXJCHUH.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKeHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmectBe. M3yueHnue maTepuaa criocoOCTBYET pa3BUTHIO y O0YHAIOIITUXCSI yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUyecKkoro, BHOCUT BKIaJd B (HOPMUpPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIMHU U KYJIbTYPBHI.

YryOnéHHbIi Kypce anreOpbl XapaKTepu3yeTcs U3y4eHUEM JIOMOJIHUTEITLHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1a4d. Anredpa
SBJISIETCSI SI3BIKOM JIJIS1 ONMCAaHUS 0OBEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MateMaTudeckoro mojenupoBanus. [Ipu 3ToM caMu OOBEKThI MAaTEMaTUYECKHUX
YMO3aKIIOUEHUM U TPUHATBIE B ajiredpe TmpaBuia HUX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATHh U JIOKA3BIBATH CYKICHHS,
pa3BUBAIOT MATEMAaTHYECKYI0 HMHTYUIIMIO, KPAaTKO W HAIJSIIHO PacKPhIBAIOT
MEXaHHU3M JIOTHYECKUX MMOCTPOEHUN U ydaT UX NpUMEHEHHUI0. TeM cambiM anredpa
3aHUMaeT OJHO W3 BEAYIIMX MeCT B (OPMUPOBAHWU HAYYHO-TECOPETHUECKOIO
MBIIIJICHUST 00YUYaIOIINXCS.

CornacHo yuyeOHOMYy IMiaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC Pa3/eiibl COMCpIKAHMUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HEPaBEHCTBA», « DYHKIIUI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiacce —
136 yacos (4 yaca B Hezento), B 8 kitacce — 136 yacoB (4 yaca B HEIEN10), B 9 kiacce
— 136 yacoB (4 Jaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YucaaMy. YnciioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHHUH U
MPOTIOPIIMI TIPY PEILICHUH 3a/a4, pelIeHUe 3a/1a4y Ha JBKEHUE, paboTy, MOKYIIKH,
HAJIOTH.

JlenmumocTs 1enbix ynucell. CBOMCTBA JCIMMOCTH.

[IpocTeie u cocraBHble 4uciaa. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HanGonpiuit o01mmii 1enuresb 1 HauMeHbIee o011ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPAKEHUSA

BreipakeHre ¢ NEpeMEHHbBIMUA. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTH MEK]Ty BETUYMHAMU B BUJIE (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOYJICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIOYICHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHHE U JieleHue MHorowieHoB. [IpeoOpazoBanue
1I€JIOr0 BBIPaXEHHSI B MHOTOUWIeH. KopHr MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIPaTOB JABYX BBIPAKCHH, MPOW3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIPQKCHUH,
CyMMa U Pa3HOCTh KyOOB JIBYX BBIPQYKCHHI.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHHUE  Kak
MAaTEMATHYECKask MOJIENIb PEAIbHON CUTYaIUU.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInHeliHOE ypaBHEHHE, CONEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
IIEpEMEHHBIMU. Penienne cucTeM JIMHEWHBIX YPAaBHEHHUUM C JBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMHU KaK MOJIEIIb PEAIBHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMout. YuCIIOBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHast cucremMa KOOpAMHAT. AOcIucca M OpAUHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opMyaaMu. UTeHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartue QyHKOuu.
OyHKIMS Kak MareMmarudeckas MoOJeNb peajdbHoro rmpouecca. OO0nacTh
orpeseneHus u 0oaacts 3HaueHui pyakuuu. CriocoOsl 3aaanus pyHkuuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
MIPUMEPAxX PeAbHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkuus, e€ cpoiictBa. I'padux nuHeitHOM (QyHkuuu. ['padux
¢byuknun y = |X|. KycouHo-3axanHbie QyHKIIHN.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BHUIETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKu Kak cdepbl 4YeIoBeuecKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPY KAaIOIIECH Cpelibl, MIIaHUPOBAHUS IMOCTYIKOB M OLICHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIUE  MPOTHUBOpEUHE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4YecKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOpPMAIMUM M WLIIOCTPUPOBATH
pelaemMspie 3a/1a4ud CXeMaMu, IuarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, MPEITIOKCHHBIM WU
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IOSICHEHUS [0 XOAy peLIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
peIlIeHus, COIMOCTABISATh CBOM CYKICHHUS C CYXICHUSMU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opmar BBICTYIUIEHHS C y4€TOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenaTtb BUAbl paldoT, JTOrOBapUBaThCs, OOCYXKIaTh MPOIECC U PEe3yibTar
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICWCTBUA C IPYTMMH YieHAMH KOMaH/bI, OIICHUBATh KAYECTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOMIMI pe3yJbTaT Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUs B KU3HEHHBIX U yUEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIbHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BaPHAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3ZHHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUMHBI JOCTHKCHHS WM HEOCTHXKEHUS 11eTTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyYUT CIETYIOIINE MPeIMETHBIC
pPE3yNbTATHI:

Yucaa v BBIYMCICHUA

PanmonanbHbie Ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYPAJbHBIX YHCEII, MHOXKECTBA LIEIIbIX
YHUCEJI, MHOXKECTBA PALMOHAIBHBIX YHCEJ IPU PELICHUM 3a1ad, I[POBEICHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOIO YUCIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAJIBHBIC YUCTIA.

BrImonHATh, coYeTass YCTHbIE M MHChbMEHHBIE NPUEMBI, apu(METHUECKHe
JIEUCTBUS C PallMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BBINONHATH IEWCTBUS CO CTENEHSAMH C HaTypajbHbIMU MTOKA3aTEISMH.

HaxoauTe 3Ha4eHUs YWCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CHOCOOBI U TPUEMBI BBIUMCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IPU pEeUICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYruX y4eOHBIX MPEIMETOB.

OKpyTrasTh YKClia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE [0 CMBICITY MPAKTUYECKOM
CUTyallid, BBINOJHATh NPUKHUIKY WU OIEHKY pe3ysibTaTa BBIYMCIEHUM, OLICHKY
3HAYEHUH YHCIIOBBIX BBIPAXKEHUH, B TOM YKCIIE TPU PEIICHUH MPAKTUYECKHUX 3a/1a4.

PemaTtp TekcTOBbIE 3alauyd apu(PMETHYECKUM CIOCOOOM, HCIOJIb30BATh
TaOJMIIBI, CXEMbI, YEpTEXHU, APYrHe CpEACTBa IMPEACTABICHHUS JaHHBIX IpU
pELICHUH 3a4ay.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a/1ad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBHEKTOB.

J1eIMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YUCEN.

PacknaapiBaTh HA MHOKUTENIM HATYpabHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOIBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh TNOHATHEM OCTaTKa [0 MOMAYJIIO, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AaredpanvyecKue BbIPAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonb3oBaTh anreOpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHUM MPH 3aJlaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHSITh Mpeobpa3oBaHus 1EI0T0 BHIPAKEHHS B MHOTOWICH ITPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrinonHaTh 1elcTBUs (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JIsl YIIPOIIICHUS BBIYUCIICHUH.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bOopMyITBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensThs npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7ad
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexoJia OT UCXOJTHOTO YPABHEHUSI K PAaBHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTcA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[logOupaTe nOpuUMEpbl AP YKCEN, SBISIIOIIUXCA PEHICHUEM JIUHEWHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NePEMEHHBIMHU, MOIB3YSCh TpapUKOM, IPUBOUTH TPUMEPDHI PEILICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunats! u rpaduxmu.

N306paxkath HaA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPIMHATAM.

OyHKIWH.

Crpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEH (Hyau (yHKIMH, TNPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLMH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAUOOJIbIIEE U HAWMEHBIIIEEe
3HauYeHUs (PYHKIHN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOIIECCOB U 3aBUCHMOCTEH, TpU
pelleHny 3a7a4 U3 JpyTrux y4eOHbBIX MPEIMETOB U peaibHON )KU3HHU.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos
HaumMeHoBaHUe pa3iejioB H TeM
Ne ni/n Kontposbnbie IlpakTuueckue  JJIeKTpoHHBIE (HH(pOBLIE)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
1 YUCJIA Y BBIYUCJIEHUS. PannonanbsHble 6 0 0 bubmmoreka [JOK
gricia (IOBTOPEHHE) https://m.edso0.ru/77e09b13
2 ®VYHKIUU. KoopauHatsl 1 16 1 1 bubmmoreka [JOK
rpaduku. yHKIHHA https://m.edso0.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAXKEHN A. 9 1 0 bubmuoreka [{OK
BoipaskeHus ¢ iepeMEeHHBIMU https://m.edso0.ru/77e09b13
4 YHCJIA U BEIYUCJIEHU . Crenens ¢ 10 1 0 bubnnorexa [JOK
HaTypaJbHBIM MOKa3aTeleM https://m.edso0.ru/77e09b13
5 YPABHEHUSA U CUCTEMbI YPABHEHMUIA. 10 1 0 bubmmorexa [IOK
JIuneiinbie ypaBHEHHUS https://m.edso0.ru/77e09b13
6 AJITEBPAMYECKHWE BBIPAXXEHN . 23 1 1 bubmmoreka IIOK
MHorousieHsI https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKHWE BBIPAXXEHN . 16 1 0 bubmmnoreka HOK
DopMyIIbl COKPAIIIEHHOTO YMHOKEHHS https://m.edso0.ru/77e09b13
8 UKCJIA Y BBIYMCIIEHUS 10 1 0 bubmorera LOK
- AlemmocTs https://m.edso00.ru/77e09b13
bubmmoteka IIOK
7 14 1 0
) CYHKUMI. Thefisias dysus https://m.eds00.ru/77e09b13
10 YPABHEHUS U CUCTEMbI YPABHEHUIA. 14 1 0 bubnunorexa LIOK
Cucrembl JTMHEHHBIX YPaBHEHUI https://m.edsoo.ru/77e09b13
11 IToBTOpeHwe, 0600IIEHNE, CHCTEMATH3AITUS 8 1 0 bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 2
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ITOYPOYHOE INTAHUPOBAHUE
7 KIIACC

IpSAMOi

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne ara u(ppoBbIE
n/n Tema ypoxa Bcero Kontpoaeusie — Ipakrueckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypenI
ApudmeTrndeckue IeiCTBUS C LEIbIMU
1 YuCIaMHu. 3HAKOMCTBO CO CTaHAAPTHHIM 1
BUJIOM YHCJIA.
Apudmerrdeckue I1HUCTBUS C
2 OOBIKHOBEHHBIMU U JI€CATUYHBIMU 1
JIPOOSMH
3 Enuuunier nsmepenns. IlepeBoa u3 oqHux 1
€MHULl UBMEPEHUS B IpyTue
4 Beipaxenus. YopoleHue BbIpaKeHUN 1
5 Haxo/1eHre Hen3BEeCTHBIX KOMIIOHEHTOB 1
BBIPAKECHUI
5 Pemenne 3amay Ha TBHKEHHE. 1
Haxoxnenne cpenHeit CKOpoCTH.
7 Koopaunara Touky Ha IPSIMOM. 1
3 Monayns. Moayns yucna, 1
reoMeTpuUecKasi HHTEPIPETalust MOIYJIs
Yucnosble npoMexyTKU. PaccrosiHne
9 MEXIy IBYMS TOYKaMHU KOOPIUHATHON 1




[IpssmoyronbpHas cucreMa KOOpAHUHAT.

10 AoOcuucca v OpJIMHAaTa TOYKU Ha
KOOPJIMHATHOH MJIOCKOCTH.

11 [TocTpoeHue To4ek 110 KOOpAUHATAM.
Onpenenenre KOOpAUHAT TOUKH.

12 CuMMeTpHsi Ha KOOPJIUHATHOU
IUIOCKOCTH

13 KoopauHnatsl cepeinHbl 0Tpe3Ka

14 Hrpsl ¢ koopauHaTaMu
[Tpaktuueckas padora «IIpssmMoyronbHas

15 (mekapToBa) cucTeMa KOOPJAMHAT Ha
IUIOCKOCTH

16 I'paduxu 3aBuCUMOCTEN

17 Yrenue rpaukoB pealbHbIX
3aBUCHMOCTEH.
[Tpumeps! rpauKoB, 3a1laHHBIX

18 dopmynamu. [Toctpoenus rpaduka mo
TOYKaM

19 [Honsitne pynkuun. CriocoObl 3a1aHus
byHKIUM

20 3HAaKOMCTBO CO CBOMCTBaMHU (yHKIIUN
OyHKIUSA KaK MaTeMaTHyecKast MOJ1eNb

21 peanbHOro npouecca. I'papuku
JIBIDKEHUS U CKOPOCTHU

29 KonTponbhas pabota no teme:
«DYHKINU: KOOPIUHATHI U TPAPHUKI»

23 TexkcToBbIe 3agaun




[IpakTKyM 1O PELICHUIO TEKCTOBBIX

24 3a/1a4 apuPMETHIECKUM CTIOCOOOM

o5 [ToBTOpEHUE: 3aKOHBI ApUPMETHUECKUX
JIEUCTBUI

26 YuciioBbie BEIpKESHUS
Bsenenue nepemennoil. [encreus ¢

27 OYKBEHHBIMU BBIPAKECHUSIMH.
[TpuBenenne NoJOOHBIX CllaraeMbIX

28 bykBeHHbIE BbIpaKEeHUS

29 3aBUCHUMOCTh MEX]y BETUYMHAMH.
Boruncnenue no popmynam

30 Pemenne nmpakTuueckux 3agad
KonTponbhas pabota no teme:

31 «AnrebpandecKue BhIPAKCHHUS:
BripakeHus ¢ mepeMeHHBIMI

39 [ToHsiTHE cTENEHH ¢ HATYpPAIbHBIM
MoKazareiaeM
[IpousBeeHmEe CTENICHEH ¢ OTMHAKOBBIM

33 ocHoBaHMEM. YacTHOe CTereHei ¢
OJINHAKOBBIM OCHOBAHHEM

34 Bo3Benenue creneHu B CTENEHb

35 Crenens yactHoro. CteneHb
MIPOU3BEICHUS
3anuce Yncia B JECITUYHON

36 MTO3UITMOHHOMN CHCTEME CUHCIICHHUS.

CranmapTHBIN BU Ynca




OmnpeneneHne CTENEHU € HYJIEBbIM

37 nokazaresneM. OnpeneneHue CTereHu C
LEJIBIM OTPUIIATEIbHBIM MTOKa3aTeIeM

38 CBoiicTBa CTETIEHU C IENIBIM MTOKa3aTeIeM

39 CBoiicTBa CTENEHH C LIETBIM
nokazaresneMm. CTaHJapTHBIN BU YKCIia

40 O06o001IeHre MaTepuania 1mo TemMe
«CrerneHp»

41 KonTtponpHast pabora o Teme:
«CrereHp»

42 Jluneiinbie ypaBHenus. Kopenb
ypaBHEHUA. PaBHOCHUIIbHBIN Mepexo

43 PaBHocunbHOCTH ypaBHeHH. CBolicTBa
YpaBHEHUH C OAHON NIEPEMEHHOM.

44 [IpakThKyM O PEMICHUIO JTMHEHHBIX
YpaBHEHUH ¢ OAHON NEPEMEHHOU

45 Jlunelinble ypaBHEHHUS C TApaMETPOM

16 JInHeitHoe ypaBHEHHE, COJIepKaLIEe 3HAK
MOIYJIS

47 VYpaBHeHHE Kak MaTeMaThuuecKas MoJIeb
peanbHOU cuTyauuu. Pemenue 3anau

48 Pemienne TeKCTOBBIX 33/1a4 C IOMOMIBIO
JIMHEHHBIX YPaBHEHUM.

49 [IpakTUKyM IO PEIICHUIO TEKCTOBBIX
3a1au
O060011eHNE N3YYEHHOTO MaTepraa o

50 TeMe: «YPaBHEHUS U CUCTEMBI

ypaBHeHUN: JIMHEHHbIE YpaBHEHUS




KonTtponsHas pabora o Teme:

51 «YpaBHEHUS U CUCTEMbI YPaBHCHH:
JIuHeitHbIe ypaBHEHU S

59 Ilonsarue ognouneHa. OgHOYICH
cTangapTHoro Buaa. CTeneHb 0JHOWICHA
JlelicTBUA ¢ OJJTHOWICHAMU: YMHOKECHUE

53 OJHOYJICHOB, BO3BEJECHNE OJHOWIECHA B
CTENEHb

54 JlelicTBUS ¢ OqHOWICHAMU: JICJICHHE
OJHOYJICHA HA OJHOYJIECH

55 ITomo6ubIe onHOuUneHBI. ClI0OXKEHHE U
BBIYMTAHHE ITOJJOOHBIX OJHOYJICHOB
ITonsTue MHorouneHa. MHorouiaeH

56 crangapTHoro Bujaa CreneHnb
MHOTOYJICHA
[TpuBeneHre MHOTOUJIEHA K

57 CTaHJapTHOMY BHUAY. Beruucnenue
3HAYEHHS] MHOTOUJICHA
Pemenne ynpaxxHeHnuii no reme

58 «[IpuBeneHne MHOTOUJIEHA K
CTaHJapTHOMY BHUAY. Beruucnenue
3HAYCHUSI MHOTOUJICHAY

59 CrnoskeHHe ¥ BRIYMTAHHE MHOTOYJICHOB

60 Pewienne ynpaxxHeHui 110 TeMe
«CnoxeHre u BEIYUTAaHHE MHOTOUYWICHOB)Y

61 VYMHOXEHHE OJHOUICHA HA MHOTOWICH

62 Pemenne ynpaxxHeHnuii no treme

«YMHOXEHHE OJHOYJICHA HAa MHOT'OYJICH»




63

[IepeMHOkEHNE MHOTOYJICHOB

Peuienue ynpaxxHeHuid mo Teme

o4 «IlepeMHOXKEHNE MHOT'OUJIEHOB)»

65 [TpakTuueckas padota «/leficTBus ¢
MHOT'OYJIEHAMK»

66 BriHecenue ogHOUYIIeHA 32 CKOOKH

67 Peuienue ynpaxxHeHuid mo Teme
«BbIHEeceHne oHOUIIeHA 32 CKOOKH»

68 Crioco0bI pa3inoKeHUss MHOTOYJICHOB Ha
MHOXHTEIH. CrIoco60M rpynInUpOBKH
Pemenne ynpaxxHeHnuii o reme

69 «C1oco0bI pa3iioKeHUss MHOTOYJICHOB Ha
MHOUTENH. CIocOOOM IpyHnIIUPOBKI
ToxnectBo. ToxXnecTBEHHBIE

70 npeoOpa3oBaHus ANreOpanIecKux
BBIPKEHMM. J[0Ka3aTebCTBO TOXKAECCTB

71 Pewienne ynpaxxHeHuit 110 TeMe
«/loxazarenbCTBO TOKIAECTB

72 JleneHne MHOTOWICHOB
O060011eHMEe N3YYEeHHOTO MaTepuana o

73 Teme: «Anredpandeckue BbIpaKeHUS:
MHorounen»
KonTtponbHas pabota no Teme:

74 «AnredpanydecKue BHIPAKEHHS:
MHorounen»

75 KBazpat cymmbl 1 KBaJpaT pa3HOCTH
JBYX BBIpAXCHUU

76 Brinenenue nomHoro kBaapara




Pewenne ynpaxxHeHuii o reme

77 «KBazgpaT cyMMbI 1 KBaApaT pa3HOCTU
JIBYX BBIPAKECHUI)

78 KBaznpaT cyMMBI 1 pa3HOCTH HECKOJIBKUX
BBIPAKCHUI

79 Ky6 cymMmBI 1 KyO pa3HOCTH IBYX
BBIPAXKECHUM

80 Pa3HocTh KBaipaTOB ABYX BBIPaKEHUI

81 Pemenne ynpaxxHeHnuii o reme
«Pa3HOCTB KBaApaTOB JBYX BBIPAKECHUN»

82 CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAXKEHUM

83 CymMa ¥ pa3HOCTh N-X CTETICHEH

84 Pemienue ynpaxxuenuii no treme
«DOopMyIIbl COKpPAILIECHHOT'O YMHOKEHUS
[TpumeHeHue GopMyI COKpaIIEHHOTO

85 YMHOXEHUS 7151 YIIPOLIECHUS
BBIYMCIICHU I

86 [Ipumenenne hopmyn cOKpamEHHOTO
YMHOXEHUS 1711 peLIeHHs] ypaBHEHUH
Pemenue 3aganuii no reme

87 «IIpumenenune GopMys COKpAIIEHHOTO
YMHOXEHHS»

88 Pemenue 3aga4 noBeIlIEHHON
CJI0KHOCTH

89 O06o0menre Matepuana mo TeMe:

((q)OpMyJ'ILI COKPAIICHHOI'0 YMHOXKCHUA»




KonTtponsHas pabora o Teme:

%0 «DopMyJIbl COKPAIIEHHOTO YMHOKEHU S
JenmumocTh nensix uucen. CBoiicTBa

91 nenumoctd. [Ipyu3Haku 1enuMocTH Ha 2,
4,8,5,3,6,9, 10, 11

92 IIpocTeie u cocTaBHbIC Ynciia. OCHOBHAs
TeopemMa apuPpMETHKH.

93 Pemenue 3amay Ha 1€IUMOCTH

94 YETHpIC 1 HCYETHRIC YK CIa
[Ipu3Haku AEIUMOCTH CyMMBI U

95 MIPOU3BECHUS LIEJIBIX YUCEN IIPU
pelIeHUH 3a/1a4
Jenenue ¢ octatkoM. Hanbonpbimmii

96 OOIIMI JICTUTENIb U HaUMEHbIIIee 001Iee
KpaTHOE JIBYX YMCell. AJTOPUTM
EBxnnpa.

97 Clo’)KeHHE ¥ BBIYUTAHUE OCTATKOB.
VYMHOXEHHE OCTaTKOB

98 CpaBHEHUS LENBIX YUCEIT IO MOJYIIIO
HaTypaJbHOI'O YHCIIa

99 Pewienne ynpaxxHeHui o TeMe
«Jlenenue ¢ ocTaTKOM»

100 KonTtponbnas padota mo teme «Hucna u
BBIUMCICHHS. J[emuMoCThy

101 [IpsiMast mponopLMOHATIBHOCT U €€
rpadux

102 Pemenne 3amgau o reme «llIpsimast

MMPOMNMOPHUOHATIBHOCTD U €€ I‘pa(bHK»




Jluneiinas GpyHKIms, e€ cBOMCTBA.

103 I'paduk nuHEHHON PyHKITUN 1

104 Pewenue 3anau o reme «JIuneinnas 1
GyHKITHS

105 OCHOBHOE CBOMCTBO JIMHEHHOU (PYHKITUH 1

106 Jlunetinas QyHKIus, rpaduK KOTOPOi 1
IPOXOJUT Yepe3 JBE 3a/laHHbIE TOUKU

107 B3aumHoe pacnonoxenue rpaguxon 1
JTMHEWHBIX (PYHKIHIA

108 JluneitHble GYHKIMH C TapaMeTpaMu 1

109 Oyukius Y = | X |, ee CBOKWCTBA U rpaduK 1

110 Pemrenne npakTudeckux 3agad 1

111 Kycouno-nuneiinbie QyHKINH 1

112 Pemrenne npakTudeckux 3aaadq 1

113 O060011eHre N3y4EeHHOTO MaTepHalia 1o 1
teme: «DyHKuU. JIuHelHas QyHKIM»

114 KonrtponbHas pabora 1o teme: 1
«Dynkuu. JIuneitHas GyHKIU)

115 JIuneliHOe ypaBHEHHE C IBYMS 1
HepEeMEHHbIMU

116 I'paduk nuHEHHOTO ypaBHEHUS C ABYMSI 1
NIepEeMEHHBIMH

117 [lonsiTHE CHCTEMBI TMHENHBIX YPAaBHEHUN 1
['padpuaeckuit MeTON PEIICHUS] CUCTEMBI

118 JMHENHBIX YPAaBHEHUH C IBYMs 1

NEPpEMCHHBIMU




MGTOI[ MMOACTAHOBKHU JIA pCHICHUA

119 CHUCTEM JIMHEHHBIX YPaBHEHUM

120 Pewienne cucreM JIMHENWHBIX YPaBHEHUN
METOJIOM I10/ICTaHOBKHU

121 MeToq crokeHus Ui pelieHus: CUCTEM
JIMHEWHBIX YpaBHCHUMN

199 Pewienne cucreM IMHENHBIX YPAaBHEHUN
METOJIOM CIIOKEHUS
Pemenue 3a1ay npu noMoIu cucTemM

123 JMHENHBIX YpaBHEHUN: 3a/1auM Ha
JBUOKEHUE
Pemenue 3a1a4y npy NOMOIIM CUCTEM

124 JUHENUHBIX YpaBHEHUN: 3a1aun Ha
PacTBOpPBL, CMECH U CILIaBBbI

125 Pemrenne npukiiagHbIxX 3a1a4

126 Pemenue npumepoB u 3a1a4 1o Teme
«CucTeMbl JINHEHHBIX YPaBHEHUI

127 O060011eHMEe N3YYEeHHOTO MaTepuana o
Teme: «CHucTeMa JMHEVHBIX YPaBHEHUI»

128 Kontponbnas padota no teme: "Cucrema
JUHENHBIX ypaBHEHUN"
[ToBTOpEHNE OCHOBHBIX MOHATUH U

129 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHWI

130 IToaroroBka Kk UTOrOBOM KOHTPOJIBHOM
pabote

131 Wrorosast KoHTpOJIbHASA paboTa




IToBTOpeHne. @yHKIMU: KOOPAUHATHI U

182 rpaduku. Jlunerinas GyHkius 1

133 IToBTrOpenue. BeipaxeHnus ¢ 1
nepeMeHHbIMU. CTeIeHb.
[ToBTOpenue. OgHOUWICHBI U

134 MHOTO4YICHBI. DOPMYITBI COKPAIICHHOTO 1
YMHOXECHHS
[ToBTOpeHue. YpaBHEHHS U CUCTEMBI

135 ypaBHeHuUl: JIMHEHbIE ypaBHEHHS. 1
CucreMbl TUHENHBIX YPaBHEHUN

136 IToBTOpenue. Ynciia v BEIYUCICHUS. 1
JenumocThb

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BbinonHATe, coderast yCTHbIE M MMCbMEHHbIE IPUEMBI, apu(pMETUUECKHE
' JeMCTBUS C pallMOHAIbHBIMH YU CIIAMU
HaxonuTh 3HaY€HHs YMCIIOBBIX BBIPAKEHHUH, IPUMEHSATh Pa3HOOOpa3HbIE
1.2 CcrocoObl M TNPUEMBI BBIYUCIEHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHMH,
coJepKanmx 0OOBIKHOBEHHBIE U JECATUIHBIE IPO0H
[Tepexoauth OT OAHOM (HOPMBI 3aIMICH YUCEI K IPYTOH (TIpeoOpa3oBhIBATH
1.3 JECSTUUHYIO IpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATHUUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUYHYIO IPOOD)
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHbIE YUCIIA
15 OKpyrnaTh uncia
BBINONHATP NPUKUAKY M OLEHKY pe3yjbTaTa BBIUYMCIECHUH, OLICHKY
1.6 3HAYEHUH YKMCIIOBBIX BBIPAKEHUI. BBINIOIHATE NENHCTBUS CO CTENEHSIMU C
HaTypaJIbHBIMH MOKa3aTeNsIMU
17 IIpuMeHATh TpU3HAKK  JCIUMOCTH, pa3lOKEHHUE HA MHOMKUTEIH
' HaTypaJIbHBIX YUCEIl
Pemarb mpakTHKO-OPHEHTUPOBAHHBIE 33/1a4M, CBSI3aHHbIE C OTHOLIEHHEM
18 BEJIMYMH, IPONOPLUOHATIEHOCTHIO BEJINYMH, MPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YNbTATHI PELICHUS 3a/1ad C Y4ETOM OIPaHUYECHUH,
CBSI3aHHBIX CO CBOIMCTBAMHU pacCMaTpPUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
51 Hcnonb3oBaTh  anreOpanyecKkyld  TEPMUHOJOTMIO U CHUMBOJIHKY,
' IPUMEHSATH € B IPOLIeCCe OCBOCHHS yUeOHOTo MaTepuana
99 HaxoauTh 3HaueHUs: OYKBEHHBIX BBIpaXEHHUI MpH 3aJaHHBIX 3HAYEHHSIX
' HIEPEMEHHBIX
53 BemonHsATe mpeoOpa3oBaHMsT IEJIOTO  BBIPAKEHUS B  MHOTOYJIEH
' MPUBEICHNEM NOJIOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK
54 BBINOMHATP YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJ€Ha Ha
' MHOT'OYJICH, TPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH
OcymiecTBIATh pa3iokeHUe MHOTOYJICHOB HAa MHOXMTEIHM C MOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHTEIS, TPYNIUPOBKHA CIaraeMbIX,

npuMeHeHUs GOopMYI COKPAIEHHOTO YMHOKEHUS




[TpumensTs mpeoOpa3oBaHUs MHOTOWICHOB JUIS PEIHICHUS Pa3IMYHBIX

26 3a/1a4 U3 MaTeMAaTUKH, CMEXHBIX IIPEMETOB, U3 PEaJIbHON NPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYypaJbHBIMHU MOKA3aTENSAMU IS
' peoOpa3oBaHus BEIPAKEHUI
3 VYpaBHEHUs U HEPABEHCTBA
Pemate IMHEWHBIE YPaBHEHHUS C OJHOU IIEPEMEHHOM, IPUMEHSS IIPABUIIA
3.1 IIepexo/ia OT UCXOJHOIO0 YPaBHEHMsI K paBHOCWIbBHOMY eMy. IIpoBepsTs,
SBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [TpumensTH rpaduyeckre METOABI IPU PEHICHUH JIMHEHHBIX YPaBHEHUH U
' UX CUCTEM
33 [TonGupate mpuMepsl Map 4YMceNd, SBISIOUIUXCS PEIICHUEM JTHHEIHOTro
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOH IMJIOCKOCTU TpaUK JMHEWHOTO YpaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; IOJIb3YSICh TpadUKOM, MPHUBOIAUTH IPUMEPHI
pelIeHUs] ypaBHEHUS
35 Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHHUU C ABYMS IIEPEMEHHBIMM, B
' TOM 4YHCJIIe TpapuIecKn
CocraBiaATh U peniaTh JIMHEMHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCJIOBMIO 3aJjaud, MHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3yabTar
4 Koopaunats! u rpaduku. OyHKIIMN
N300paxaTb Ha KOOpAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJMHAaTaM, JIy4d, OTPE3KH, HUHTEpBajbl, 3aIUCHIBATH
YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtmedaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpJAMHATAM
4.3 Crpouts rpaduku TMHEHHBIX QyHKIMH. CTpouTh rpaguk GyHKIUH Y = [X|
OnuceiBaTh C MOMOIIBIO (YHKIHMNH HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pacCTOSHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsl, 00BEM pabOTHI
4.5 HaxonuTh 3HaueHune GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[Tonnmats rpadudeckuii cnocod mpeacTaBiIeHNs U aHaTu3a HHPOpMaIH,
4.6 U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALNI0 U3 T'paUKOB peaNbHbIX

MPOLECCOB U 3aBUCUMOCTEN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 00BIKHOBEHHBIE U IECATHYHBIE, TIEPEXO0/1 OT OAHOH (POPMBI 3aITUCH IPOOei
11 K gpyrou. Ilonsatme  panMoOHanBbHOrO  4MCIa, 3alUCh, CpPaBHEHME,
YHOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmerndeckue AEHCTBHS ¢ pPalMOHAIbHBIMM 4HciIaMM. PemieHue 3anau u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJeseHre, IMpeodpa3oBaHKe
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IponeHTsl, 3anUCh MPOICHTOB B BUJE APOOU U ApOOH B BUAE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
15 [TpuMeHeHne TPU3HAKOB IAEIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPalIbHBIX
' qHcen
1.6 PeanbHble 3aBUCIMOCTH, B TOM YHUCIIE ITpsIMast K 00paTHasi IPONOPLMOHAILHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 [IlepeMeHHbIE, YMCIOBOE 3HAYEHHME BBIPAXEHHS € IepeMeHHOW. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHAE (DOPMYIIBL.
' Beorarcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OYKBEHHBIX BBIPQXKEHUI, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
55 OpHowienbl 1 MHorowieHsl. CreneHb MHoroujeHa. CloXeHHE, BBIYUTAHUE,
' YMHOKEHHE MHOTOUJICHOB
26 @opMyIIbl COKPALEHHOTO YMHOMKEHUS: KBaJIpaT CyMMbl M KBaJpaT pa3HOCTH.
' ®opmyra pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTENH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBWia NpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHMI
39 JIuneliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOpPHEH JIMHEWHOIO
' YPaBHEHUS, PELIEHUE JIMHENHBIX YPABHEHUN
33 CocTaBieHue ypaBHEHHI MO YCIOBHIO 3a7adyd. PelieHue TEeKCTOBBIX 3a7ay ¢
' IIOMOIIBIO YpaBHEHHU
3.4 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIMHEMHBIX YPaBHEHUI C IBYyMs IEpEeMEHHBIMU. Pemenue cucrtem
3.5 ypaBHEHMI CII0COOOM TOACTAHOBKH. [IpuMephl pemieHus TEKCTOBBIX 3a/ad C

IIOMOILBIO CUCTEM YPAaBHEHUI




Koopaunats! u rpadpuku. OyHKImm

4.1 Koopaunara Touky Ha IpsIMOMA

49 Hucnossle NpoMexyTku. PaccrosHue Mexay AByMs TOYKaMH KOOPIMHATHOMN
' PAMOiA

43 [IpsmoyronpHas cucrema koopaunat, ocu OX u Oy. AGciucca 1 opAHATa TOYKH
' Ha KOOPAMHATHOM IIOCKOCTH

44 [Tpumepsl rpadukoB, 3agaHHbIX (Qopmyiaamu. UTteHue rpadukoB peasbHBIX
' 3aBHCHMOCTEM

4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA

4.6 Jluneitnas pynkuus, e€ rpaduk. 'paduk dyHkum y = [X|

4.7 ['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHIM




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHU A

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIeTro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh  MOHATHUSAMHU:  MHOXKECTBO, IOJMHOXECTBO,
olepalyy HaJ MHOXXECTBAaMH; YMEHHE ONEpHUpOBaTh MOHATHSIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSTh UX [IPU PELICHUH 33]1a4; YMEHHE
UCMOJIb30BaTh IpaUuecKkoe MPEeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 APYTUX y4EOHbIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHe OIepupoBaTh IOHATHAMHU: HATYPAIbHOE 4YHUCIO, IMPOCTOE U
COCTaBHOE YUCJIO, ACIIUMOCTb HATYpaJIbHBIX YUCEI, IPU3HAKYU JIEIUMOCTH,
LIEJIOE YUCII0, MOJLYJIb YHCIa, OOBIKHOBEHHAs! IpO0b U JIeCITUYHAs 1pO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@mMeTHuyecKuil KBaJpaTHbIM KOPEHb, YMEHHUE BBIMOJIHATH JEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIA; YMEHHUE JEJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LEJIbIM [OKa3aTeleM,
apudMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOYJIEH, aireOpanyeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO (GopMyiam, mpeodpa3oBaHuUs
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYIEHA HA MHOYKUTEIIH, B TOM YUCJIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM NTEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE YpaBHEHHUS, APOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI [BYX
JVUHEUHBIX YpPaBHEHUW, JIMHEWHbICE HEPAaBEHCTBA U HUX CUCTEMBI,
KBaJpaTHbIC U IPOOHO-pallMOHATILHBIC HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPU PELICHUU 3a4a4 U3 IPYrux MPEAMETOB U NMPAKTHYECKUX
3aJ]a4; YMEHHE HUCIIONIBb30BATh KOOPAUHATHYIO MPSIMYIO U KOOPAUHATHYIO
IUIOCKOCTB JUIsl U300pa)keHUs peIlleHN ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (YHKIMSA, Tpapuk (QYHKIUH, HYIH
(GyHKLINH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3PaCTaHMS,
yObIBaHMs, HauOoJbllee M HAUMEHbIlEE 3HAYCHUsS (PYHKIUH;, yMEHHE
ONEpUPOBATh MOHATUSAMM: MpsiMas MPONOPLUUOHAIBHOCTb, JIMHEHHAs
GbyHkuus, KBagpaTtuyHas (yHKUUS, oOpaTHas MPONOPLUOHAIBHOCT,
napabosa, runepoosa; yMeHue CTpouTh rpaduku yHKIHA, HCIIOIB30BaTh
rpaduKu IS ONpEeNeNeHusT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelieHns 3a/1a4 W3 JPYTuX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIe/I0BATENbHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi IMPOTPECCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCTIEIOBATEIBHOCTEH, POPMYIIBI CyMMBI M OOIIETO YWICHA MPH
pellleHnu 3a7ady, B TOM YHUCIE 3a7ad U3 JAPYrux yuyeOHBIX MPEAMETOB U
peanbHON KU3HU

YMeHue peuarh 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, J0JIH
Y 4acTH, IBUJKEHUE, paboTy, LIEHY TOBAPOB U CTOMMOCTb MOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MPABJIONOA0OHOCTD MOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1yY,
JIOMaHas, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI ~ TPEYTrOJbHUKH,  HPSIMOYTOJIbHBI  TPEYTOJIbHUK,
MeAraHa, OHCCEeKTpHuca U BBICOTA TPEYroJIbHHUKA, YEThIPEXYTOJIbHUK,
napauienorpaMM,  pomM0O, NPSMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HAaXOXXJECHHE I'€OMETPUUYECKUX BEIUYHUH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapalIENbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJI
MEXIY HOpAMBIMH, MEPHEHIUKYISAp, HAKIOHHAsA, MPOEKIHs, Moaodue
¢uryp, 1momoOHbIE TPEYroJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH H
IpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSIMBIX B OKPY>KaIOIIEM
Mupe

YMeHue onepupoBarh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroa (BeIHMYuHa
yria, CHHYC U KOCHUHYC yIJla TPEyrojIbHUKa), IJI01Ia/lb; YMEHUE OLICHUBATh
pasMepbl NIpPEIMETOB M OOBEKTOB B OKPYKAIOUIEM MHpE; yMEHHE
OPUMEHSATH (POPMYJIbl IEPUMETPA U IUIOLAJAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUJIONIagd  Kpyra, oObeMa  MpsIMOYTOJBHOTO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpeMy




[Tudparopa, TPUTOHOMETPUICCKUE COOTHOIICHUS JJISI BBIYUCIICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300pakaTh  IUIOCKHME (QUTYppl W WX  KOMOHMHALWH,
IPOCTPAaHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO
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YMeHue onepupoBarh NOHATUAMU: NPAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA
YHCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IIPEICTABICHUS JaHHbBIX U PELICHU 3a1a4, B
TOM YHCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh MOHATHSAME: CTOJIOMKOBBIC U KPYTOBBIE IMATPaMMBI,
TaOJIMIBI, CpelHee apuPMETHUECKOe, MeIuaHa, HauOoJbIIee W
HaVMEHbIIIee 3HAYCHHsI, pa3MaxX YMCIIOBOrO HAa0Opa; yMEHUE U3BJICKATh,
WHTEPIPETHPOBATH U NIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX U HA Juarpammax, OTpakKarolyto CBOMCTBA U XapaKTEPUCTUKU
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydalHbIN
AKCIIEPUMEHT), DJJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO ONBITa, CIIy4ailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX  COOBITUH B OIBITAxC
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PelIaTh 3a1a4H
METOZI0M OpPraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OIIEHWBaThb BEPOSATHOCTH pEAIbHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY’)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMenue BLI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ H3y‘-ICHHLII>i MCTOJ JJId pCUICHUA 3aa1H,
MNPUBOJAUTE NPHUMEPBI MAaTEMATUUCCKHUX BaKOHOMepHOCTefI B IIpHUPOAC U
KM3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKU B HCKYCCTBC,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThl, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKN KaK HAYKH, IPUBOAUTE MPUMEPHLI MaTEMAaTHYCCKUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEIl
12 OOBIKHOBEHHBIE W JCCATHYHBIE  OpoOM, TPOIEHTH, OECKOHEUHBIC
' HEPUOAMIECKUE TPOOH
13 Panmonaneupie uncia. Apudmernyeckue omepanud € paluOHAIBLHBIMU
' YUCIaMK
14 JleiictButenbHbie 4ucia. Apu(METHYECKUE OMNEepaluud C JACHCTBUTEIHHBIMU
' YHUCIIAMA
15 [TpuOmmkE€HHbIE BBIYMCICHUS, MpaBWIa OKPYIJICHHS, MPHUKUAKA U OLICHKA
' pe3yibTaTa BEIYUCICHUH
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenb c nensM mnokasaresneM. CTeneHb C PAaLMOHAIBHBIM IOKA3aTEJIeM.
' CaoiicTBa cTenEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. HenicTBusic
' apuQMeTUIECKUMU KOPHSIMH HaTypalbHON CTETICHH
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Ilensie uw apoOHO-panmoOHaIbHbIE YypaBHEHHs. CHCTEMBl U COBOKYIHOCTHU
' ypaBHEHHUH
3.9 Lenbie m npoOHO-panioHaNIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UmcnoBbie MOCIEI0BATEIFHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEN
4.9 Apudmerndeckass u reomerpuueckas mnporpeccur. dopmyna  CIOKHBIX
' IPOIIEHTOB
5 OYHKII
Oynkuus, cnocoObl 3amaHus ¢GyHkuumu. [papux  ynkmun. Oobmacts
oTpesieNIeHUs] 1 MHOXKeCTBO 3HaueHui ¢pyHnkuuu. Hynu ¢pynkuuu. [IpomexyTku
5.1 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMBbI U
MUHUMYMBbl QyHKIUU. HauOonbliee u HavMeHbliee 3HaueHHWE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunats! Ha psIMOI U TIIOCKOCTH




6.1 Koopaunathas npsmas

6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOTOYTOIbHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpruiecKuX BETHIUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTB ¥ cTaTUCTHKA
8.1 OnucarenpHas CTAaTUCTUKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

DOneKkTpOoHHBIN 00pa3oBaTelbHbIN pecypc Ha miatdgopme Cupuyc.lllkona

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

DJIeKTPOHHBIN 00pa3oBaTeNbHbIN pecypc Ha maTtdhopme Cupuyc.lllkona

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

DJIeKTPOHHBIN 00pa3oBaTeNibHBIN pecypc Ha miaTthopme Cupuyc.lllkona




