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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcsi HAy4YHbIX MPEACTABICHUNA O TPOUCXOKICHUU U CYLUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIIJIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JACHCTBHUS, BBIBOJIBI, (HOPMYIHUPOBAThH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENIBHBIM OOBEM CaMOCTOSITEILHOM
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCICTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTUYecKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne auHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOW MJis
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YUCIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHN U TMPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO U3 BEIYIIMX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

Yuciaa v BBIYMCICHUA

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAalMOHAJIBHBIMU YucIaMy. YucinoBas npsaMasi, MOyJb YUCIIA.

CreneHb C HaTypajdbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKcCh 4YHCIa B
JNECATUYHON MO3UIUMOHHON CUCTEME CUHUCIICHHUS.

Pemenue TekCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peaybHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, IPUMEHEHUE OTHOIICHUN
Y TpONOpUMH MpU pEUIeHUH 3a/]ad, pEIICHHE 3ajJad Ha JIBJKEHHE, padoTy,
MTOKYITKH, HAJIOTH.

JlenumocTs nensix yucesl. CBoicTBa 1€IMMOCTH.

IIpocTeie u cocraBHble uuciaa. YETHble UM Hedy€THble uucia. [lpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku neIMMOCTA CYMMBI H
IIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpimuit o0muii 1enuTens 1 HauMeHbIlee o0lllee KpaTHOE JABYX YHUCET.
B3aumMHo npocteie yncna. Anroput™ EBkinja.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpallui HaJl OCTaTKAMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BrlpakeHne ¢ NEpPEMEHHBIMHA. 3HAUYEHUE BBIPAKECHHUS C IEPEMECHHBIMM.
[TpencraBieHne 3aBUCUMOCTH MEXy BETUUMHAMHU B BUJIE (OPMYJIBI.

ToxnaectBo. ToxkaecTBEeHHbIE TPEOOPa30BaHUs aNTreOpanyeCcKuX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOWIEHA.
CrnoxxeHue, BBIYMTAHUE, YMHOXKEHUE U JleJleHHe MHorouseHoB. [Ipeobpa3oBanue
L[E€JIOTO BBIpaXXeHUs B MHOTO4WIeH. KOpHU MHOr0O4sIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHS: KBaJAPAaT CYMMBI U KBAaJIpaT Pa3HOCTU
JBYX BBIpaXEHUH, KyO CyMMbl U KyO pa3sHOCTH JBYX BbIpaXEHHH, pPa3HOCTb
KBaJpaTOB JIByX BBIPQKEHUH, MNPOU3BEICHHE PAa3HOCTH M CYMMBI JABYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPa)KE€HUII.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOXKUTENS 3a
CKOOKH. MeTo1 rpynIupOBKHU.

YpaBHeHUs U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHor. Kopenb ypaBHeHnus. CBONCTBAa ypaBHEHUI
C OIHOW TIIepeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YpPaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.

JIuHelHOe ypaBHEHHE C OJHOM NEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIBIO JIMHEWHBIX YpPaBHEHHUIA.
JIuneliHOE ypaBHEHME, CONEPIKAILEE 3HAK MOTYJIS.



VYpaBHeHnue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JByMS [EPEMEHHBIMU.
['padmyeckuii MeToa pelieHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
IepeMEHHBIMU. PellleHne cucTeM JIMHEWHBIX YPaBHEHHUW C JABYMs NEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DyHKIUU

KoopanHara Touky Ha npssMoi. YucinoBbsle MPOMEXYTKH. PaccTosiHue Mexay
JBYMS TOUKaMU KOOPAUHATHOW MPSMOM.

[TpsimoyronbHast cucremMa KOOpAMHAT. AOciucca M OpAMHATA TOYKU Ha
KOOPJIMHATHOM MockocTH. [Ipumepsl rpadukos, 3agaHHbix popmynamu. UteHnue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

@OyHKIMOHAIBHBIE 3aBUCUMOCTU MeXny BenuuuHamu. [loHsTHE (QyHKUMU.
OyHkuMg Kak MaTemMaTHueckas MOJENb peajpHOro mporecca. O6iacth
omnpeneneHuss U ob6nacte 3HaueHW ¢QyHKkuuu. CrnocoObl 3agaHus (PYHKIUU.
I'padpux ¢pynkumu. [ToHATHSA MakCUMyMa 1 MUHUMYMa, BO3PACTAHUS U YOBIBAaHUS
Ha MMPUMEPAxX PealbHbIX 3aBUCUMOCTEMN.

Jluneninass Qyukius, e€ cpoiictBa. ['padux nuneitHoi ¢ynkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganubie QyHKIIHN.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUECKONM HayKuh Kak cdepbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSl H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQIICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBHUSAM B YCIOBUAX HEONPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, (DOPMYIUPOBATH WIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWSI 711 0000IICHHS | CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  Mpoliemy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHUYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE IMIpoOIlecca, a TakXKe BbBIJABUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, MPEIOKEHHBIM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS MO XOJIy PEIICHHs 3aadw,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSIMH IPYTHX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BHUIbI padOT, JOTOBAapHBATHCS, OOCYKIaTh IMPOIECC W pe3ybTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX M YyUYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh M KOPPEKTUPOBATH BapHAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIIECHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHUS WM HEIOCTIKEHUS 11€TTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty oOydyenus B 7 kj1acce oOyJaromuiics MOTYYUT CASAYIONTHE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSAIOYMBATH PAIIMOHAIBHBIC YHCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAXKEHUN, COAEpKAIIUX PaIlMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPU PEIICHUHU IPAKTUICCKUX 3a71a4 U 33/1a4 U3 IPYTUX YICOHBIX TIPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CHUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3yibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

Pemare TekcToBBIe 3amaund  apu(OMETHYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKHUTENIHN HATYPaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXAYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHUM NPHU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
NPUBEACHUEM TOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
¥ C MHOTOWIEHAaMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaJIpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILECHUS BBIYMCICHUH.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHUTEJIS, TPYNIUPOBKU CIAaraeMbIX, MPUMEHSIS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATs, sABiIsIETCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YACh TpaduKOM, MPHUBOAUTH MPUMEPHl PEIICHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4CHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33JIaHHBIM KOOPIMHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAYEHHIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIM (DYHKIMH, TMPOMEXYTKH 3HAKOMOCTOSHCTBA (PYHKIIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHUN 3a7a4 U3 APYTUX y4eOHBIX MTPEAMETOB U PEaTbHOM KU3HU.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposBbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 YMCJIA U BBIYUCJIEHU . 11 1
PanronansHblie yncna (MOBTOpEHNUE)
5 OVYHKIMU. KoopauHatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenus ¢ mepeMeHHBIMU
4 VPABHEHI/I{I N CUCTEMBI 10 1
YPABHEHMU M. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHHMS. Crenens ¢ 6
HaTypaJIbHBIM TOKa3aTelleM
5 AJITEBPAMYECKUWE BBIPAXKEHU . 93 1
MHorouseHsl
7 AJITEBPAMYECKUWE BBIPAYKEHU . 14 1
DopMyITbl COKPAIIEHHOTO YMHOKEHUS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
OYHKIUUN. Jluneiinas pyHKIus 16 1
YPABHEHUA Y CUCTEMBI
10 YPABHEHUMMU. CucremMbl TMHEHHBIX 14 1
ypaBHEHUU
1 [ToBTOpeHue, 060061IeHNE, 8 1

cUCTeEMAaTH3al s 3HaAaHUU
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HOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JIeKTPOHHbIE
JlaTa uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoTshI
pecypchl
IToBTOpenue. PanrionanbHbIe YnCiIa 1 05.09.23
[ToBTropenue. CpaBHeHUE,
yIOpSAOYMBAHUE U aprUPMETHUECKHE 1 05.09.23
JICHCTBHUSI C pallMOHAIbHBIMU YUCIAMHU
IToBTOpenue. YUncnoBas mpsiMasi, MOIYIb
P P a4 1 08.09.23

qucia
[ToBTOpenue. IIponeHTsl, 3anUCh
MIPOLICHTOB B BUJE IpoOU 1 IpoOu B BUJIE 1 08.09.23
MPOLEHTOB
IToBrOopenue. Tpu OCHOBHBIE 3a/1aUn HA

1 12.09.23
IIPOLIEHTHI
IToBrOopenue. Tpu OCHOBHBIE 3a/1aun HA

P P A 1 12.09.23

MIPOLEHTHI
IToBTOpeHue. Pemenre TeKCTOBBIX 3a/1a4

1 15.09.23
apu(pMeTUIECKUM CIIOCOO0M
[ToBTOpenue. Pemenue 3a1ay u3

€aJIbHOM TIPAKTUKHU HA YacTH, ApoOH,

P P APODY 1 15.09.23
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U
MIPONOPLUHI IPU PELIEHUU 33124
IToBTOopenue. Pemenue 3anay u3

1 19.09.23

peanbHON MPaKTUKU Ha 4acTH, Jpoowu,




MPOLICHTHI, TPUMEHEHUE OTHOLIEHUHN U
MPONOPUUI IPHU PELICHUU 3314

IToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 peleHue 3a1a4d Ha JBUKeHue, padory, 19.09.23
MOKYIIKH, HAJIOTH

1 'I'<0HTpom’Haﬂ pabota n"o TeMe 220923

PanmonanbHble yncna

12 Koopaunaara ToYkH Ha IPSIMOMA 22.09.23

13 UmncnoBbie TPOMEKYTKH 26.09.23

14 YucnoBble TPOMEXYTKU 26.09.23

15 Paccrosiaue Mue}KIIy IIBE’M?[ TOYKaMHU 29.09.23
KOOPJIWHATHOM MPsIMOI
[TpsmoyronbHas cucremMa KOOpAHHAT.

16 Abcuucca ¥ opAMHATa TOYKU Ha 29.09.23
KOOPJIWHATHOM MIIOCKOCTH
[TpsMoyronbHas cucremMa KOOpAHHAT.

17 Abcuucca ¥ opAMHATa TOYKU Ha 03.10.23
KOOPJIMHATHOM MJIOCKOCTH

18 [Tpumeps! rpadukoB, 3a1aHHBIX 03.10.23
bopmynamu

19 Urenue I‘pa(I)I:IKOB peabHbIX 06.10.23
3aBUCUMOCTEH

20 OyHKIIMOHATbHBIE 3aBUCUMOCTH MEXKIY 10.10.23
BEJIMYMHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4decKasi MOJIeb PEaIbHOTO 10.10.23
nporecca

22 [Tonsitue pynakumu. OyHKIHS Kak 13.10.23




MaTeMaTU4ICCKasA MOJCJIb PCAJIbHOI'O
mponecca

[onsarue pynkumu. OyHKIUS KaK

23 MaTeMaTH4yecKas MOJIENb PEaIbHOTO 13.10.23
nporiecca
Ob6uacTh onpeaeneHus U 00J1acTh

24 onped 17.10.23
3HauUeHUHN PYHKIUH
Ob6unacTp onpeaeneHus U 00J1acTh

25 peA 17.10.23
3HauUEHUHN PYHKIUU

26 Crioco0b1 3a1aHusT PYHKIIUU 20.10.23

27 ['paduk pynkunu 20.10.23
KonTtponpsHas pabora o Teme

28 oHIp P \ 24.10.23

Koopaunats! u rpapuku. @yHkuuu

BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE

29 24.10.23
BBIPKEHUS C IEPEMEHHBIMU
BripaxkeHue ¢ nepeMeHHbIMU. 3HaYCHHE

30 P P 27.10.23
BBIPQ)KEHUS C IEPEMEHHBIMU
BripaxkeHune ¢ mepeMeHHBIMU. 3HAYCHHE

31 31.10.23
BBIPQKEHUS C IEPEMEHHBIMU
[IpencraBneHne 3aBUCUMOCTH MEX

32 pedl o 31.10.23
BEJIMYMHAMU B BUJIE€ (OPMYIIBI

33 [IpencraBnenne 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B BUJI€ (OPMYITBI

34 Boruncnenus no gopmynam

35 Brruucnenus no popmynam

36 YpaBHEHUE C OJHON TTEPEMEHHO.

Kopens ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJJHOM

37 .
HepeMEHHOMN

38 CBolicTBa ypaBHEHUH C OAHON
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHHE KaKk MaTEMATUUYECKasi MOJIENb
peaabHON CUTYalluH

41 Yucno KopHEH TUHEHHOTO ypaBHEHUs

42 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C IOMOLIBIO
JIMHEWHBIX YPABHEHUN

44 JluneliHoe ypaBHEHUE, co/ieprKallee 3HaK
MOJTYyJIst
KonTponbHnas pabora no temam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHeWHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYPaJIbHBIM
MOKa3aTeseM

48 CBolicTBa CTENEHH C HATYpaJbHBIM
noKa3aTresieM

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
noKa3aresieM

50 3anuch yucna B 1eCATUYHON
MO3UIMOHHOM CHUCTEME CUNCIICHHUS

51 3amnuch Ynucia B IeCITUYHON

HOSHHHOHHOP'I CHUCTEME CUUCIICHUA




OpnHowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CreneHs ogHOYICHA 1

53 OpnnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTEIeHb OJTHOWICHA

54 MHorousieHbl. MHOTOYIEH CTaHIapPTHOTO 1
Buaa. CrerneHs MHOrO4JIeHa

55 MHorouneHsl. MHOTOYJIEH CTaHIaPTHOIO 1
Buaa. CTeneHb MHOrOWIEHA

56 Cno’XKeHHE ¥ BRIYMTAHHE MHOTOYJICHOB 1

57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

58 Cno’KeHHE ¥ BRIYMTAHNE MHOTOYJICHOB 1

59 VYMHOXEHUE U AeJIEHNE MHOTOYJIECHOB 1

60 VYMHOKEHNE U JIeJIEHHE MHOTOUYJICHOB 1

61 YMHOKEHUE U JIeIEHHE MHOTOUYJICHOB 1

62 VYMHOKEHNE U JIeJIEHHE MHOTOUYJICHOB 1

63 [TpeoOpa3zoBaHue ENOTO BHIPAKECHUS B 1
MHOTOYJICH

64 [Tpeobpa3zoBanue 11€I0T0 BHIPAKCHUS B 1
MHOTOYJICH

65 [IpeoOpazoBanme 11€T0TO BEIPAKECHUSI B 1
MHOTOYJIEH

66 Kopau MHOrowieHa

67 Kopuu MHOrO4I1€H 1
ToxnaecTBo. ToxkIeCTBEHHbBIE

68 npeoOpa3oBaHus anredpanvdecKkux 1
BBIPAXKEHUI

69 ToxnaecTBo. ToxkIeCTBEHHbBIE 1




npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

ToxnectBo. ToXIECTBEHHEIE

70 npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI
ToxnectBo. TOXIECTBEHHBIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI
ToxnectBo. ToxxecTBEHHBIE

72 npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUM

73 Jloka3aTelbCTBO TOXKICCTB
KonTponbhas pabota no Temam "CreneHb

74 C HaTypaJbHBIM ITOKazarenem",
"MHuorouieHb"

75 KBaapar cymMmBbl 1 KBagpaT pa3HOCTH
JBYX BBIpaXCHUUN

76 KBagpar cyMMBI HECKOIBKHUX BBIPAKEHHUN

77 Ky0 cyMMBI 1 Ky0 pa3HOCTH JIBYX
BBIPKECHUI

78 Pa3HoCTh KBaipaTOB ABYX BBIPaKEHHI

79 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX
BBIPKECHUI

80 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAKECHUI

81 CyMMa 1 pa3HOCTh KyOOB ABYX
BBIPAKCHUI

82 CyMMa 1 pa3HOCTh KyOOB ABYX




BBIPAKCHUM

83 Paznoxenne MHOTOWIEHa Ha MHOKHUTEIH
[IpousBenenue pasHOCTH CyMMBI IBYX

84 BBIPOKEHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXKECHUI

85 Paznoxenne MHOTOUYICHA HA MHOKUTEIIH

86 BriHeceHre 00111ero MHOKHTEIIS 32
CKOOKH

87 Metox rpynmupoBKU

88 KonTponbhas pabota no teme "®opmyrb
COKpAILIEHHOT'O0 YMHOXEHUS"

89 JemumocTs 1enbix yuceil. CBoicTBa
JIETUMOCTH

90 JlemumocTh ensix uncel. CBoicTBa
JIETTAMOCTH

01 IIpocTeie u cocTaBHbIE unciia. YETHBIE U
HEYETHBIC YHCIIa

92 [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, 6,
9,10,11

93 [Ipusnaku genumocTtu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Ipu3Haku nenMmMocT CyMMBI U

94 MIPOU3BEICHUS LIETBIX YUCEN MPU
petieHuu 3aaaqd

95 HanbGonpmmii o0 geaInTeab U
HauMeHbIIee o0Iee KPaTHOE BYX YHCET

96 B3anMHO nipocThie uncna




97 Anroput™m EBkinna. Jlenenue ¢ octaTkoM 1
08 CpaBHEHUS LEIIBIX YUCEI 10 MOAYIIIO 1
HATYpPaJIbHOTO YUCIIA
99 Jluneiinas GyHkmus, e€ CBOMCTBa 1
100 Jluneiinas QyHkims, e€ cBoiicTBa 1
101 Jluneiinas GyHkmus, e€ CBOMCTBa 1
102 I'paduk nmuneitHON QyHKIINN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHON QyHKINN 1
105 ['paduk nuHeHON GyHKITUN 1
106 I'paduk pynknmm y = | X | 1
107 ['paduk pyHkuun y =| X | 1
108 I'paduk pynknmm y = | X | 1
109 I'paduk pyHkImMn y =| X | 1
110 Kycouno-3anannble GpyHKIUMN 1
111 KycouHno-3anannblie GpyHkunu 1
112 Kycouno-3anannbie GpyHKIUMN 1
113 KycouHno-3anannblie GpyHkunu 1
114 KonTponbHas pabora no Temam 1
"eaumocts", "Jluneitnas ¢pynkuus"
115 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU 1
116 YpaBHEHME € ABYMsI IEPEMEHHBIMU 1
117 I'paduix TMHENHOrO ypaBHEHMS C ABYMS 1
HepEeMEHHBIMU
118 ['paduk muHEHHOTO YpaBHEHHS C IBYMS 1

MNEPEMECHHBIMU




119

CucreMbl TUHEHHBIX YPaBHEHUN € ABYMS
IIEPEMEHHBIMU

120

121

122

CucreMbl TUHEHHBIX YPaBHEHUN € ABYMS
[IEPEMEHHBIMU

['padpuaeckuii MEeTOI PEIICHUS CUCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYMS
MePEMEHHBIMHU

['paduueckuii MeTo peleHus: CUCTEMbI
JIMHEUHBIX YPAaBHEHUH C ABYMS
HepEeMEHHbIMU

123

Pemenne cucreM nMMHENHBIX YPAaBHEHUH C
JBYMS IIEPEMEHHBIMU METOJIOM
IIOJICTAHOBKU M METO/IOM CJIO’KEHHUS

124

125

126

Pemenne cucreM MMHENHBIX YpaBHEHUH C
JBYMS IIEPEMEHHBIMU METOJIOM
ITOJICTAHOBKHU M METOJIOM CJIOKEHUS

Pemenue cucrem NTMHENHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MMOJCTAHOBKH M METOJIOM CJIOKESHUS
Pemenue cucrem TMHENHHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJCTAHOBKH M METOJOM CJIOKEHUS

127

Cucrema IByX JUHEUHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU KaK MOJIEIb
peanbHON CUTYalluu

128

KonTtponbnas pabora mo teme "CucremMbl
JIMHEWHBIX YpaBHEHUN"

129

[ToBTropenue u o6o01eHue. Boipaxenus




C IICPEMCHHBIMU

[ToBTOopenue u 0600menne. CTerneHs ¢

130 1
HATYpaJIbHBIM ITOKa3aTeleM
[ToBTOpenue u 06001eHne. OAHOUTICHBI

131 Y MHOTOYWICHBI. TOX/IeCTBCHHbIC 1
npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

132 [ToBTOpenue u 06o6menue. opmyIibl 1
COKPAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue u 0606menne. KoopauHater 1
U rpaduKm.

134 [ToBTOpenue u 0600IeHNE. JInHEHHAS 1
GyHKIUs ¥ €€ CBOMCTBA

135 Wrorosas koHTposibHasA paboTa 1
[ToBTOpenue u 06061meHue. Pemenue

136 CHCTEM JINHEHHBIX YPaBHEHUH C IBYMS 1
MIePEeMEHHBIMHU

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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