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HOACHUTEJBHASA 3AIINCKA

AnreOpa siBIII€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOI'O OOIIIETO
00pa3oBaHWs: OHa OOCCMEYMBACT HM3YYCHHE APYTMX HCLUIUIMH Kak
€CTECTBEHHO-HAYYHOT0, TaK W TYMAaHHTAPHOTO IIMKIIOB, €€ OCBOCHHE
HEOOXOIUMO JJIS TPOJIOJDKEHUS] O00pa3oBaHUS W JJisi TOBCEAHEBHOM
Ku3HU. Pa3zBuTHe y o0O0ydalomMxcs Hay4YHBIX MPEJCTaBICHUN O
POUCXOXKJEHUN W CYIIHOCTH alireOpanyeckux aOCTpakiui, crmocobde
OTpaXE€HUsI MAaTEeMaTUYECKON HAyKOU SIBIEHUN U MPOIECCOB B MPUPOJIE U
00111eCTBE, POJIM MAaTEMATUYECKOT0 MOCIIUPOBAHUS B HAYYHOM TMO3HAHUU
U B IIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U
Ka4yeCTB MBIIUICHUS, HEOOXOOUMBIX Ji1 aJanTallid B COBPEMEHHOM
muppoBoM obOmiectBe. M3yueHue anreOpsl 00€CIIEUMBACT pPa3BUTHE
yMEHUsI HaOI0JaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBILUICHHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOU JECHCTBUS, BBIBObI, (POPMYIUPOBATH YTBEPKIACHMUS.
OcBoeHune Kypca anreOpbl OO0ECHEUMBAaET pa3BUTHE JIOTHYECKOIO
MBILUIEHUS ~ OOYYaloIIMXCSi: OHHU  HUCHOJIB3YIOT  JCAYKTUBHBIE U
UHAYKTUBHBIE  pacCyXIeHHUs, O000OIIeHHMEe U  KOHKPETU3aLHIO,
abctparupoBanue u aHaioruo. OOyueHue anredbpe mpeanoaaraer
3HAYUTENIbHBII 00BEM CaMOCTOSATENBHON JEATEIBHOCTH OOy4YaroIuXcs,
IO3TOMY CaMOCTOSITEJIbHOE pEILIEHUE 3a7ad O0OyYarolIMMHUCS SIBIISAETCA
peau3zanmen AesTeIbHOCTHOIO IPUHLMIIA O0yUEHUSI.

B cTpykType nporpamMmmbl yaeOHOTO Kypca « Anredpay yriryonéHHOro
U3yYEHUsT OCHOBHOE MECTO 3aHHMAlOT COJEpP>KaTEIbHO-METOJUYECKHE
auHuKM:  «Yucna W BBIUMCIECHUS», «Adredpanyeckue BBIPAKECHUSD,
«YpaBHEHHsT W HepaBeHCTBa», «@PyHkumm». Kaxpas w3 3TuX
COJIepKaTeIbHO-METOANUECKHUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX
JIeT U3Y4YeHMsI Kypca, B3aUMOJCHCTBYS C IpYTUMH €ro JUHUSIMH. B xoze
U3y4eHUsl Kypca OOyYaroIMMCsl MPHUXOAUTCSA JIOTUYECKU PpacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM s3bIK. B CBsI3u ¢ 3TUM B
nporpaMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYECKOro
oOpa3oBaHMsl U CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYaAIOUUMUCS OCHOB
YHUBEPCAJIBHOTO  MaTeMaTHueckoro s3pika. CopepxaTenbHOM U
CTPYKTYpPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AsnreOpa» SIBISETCS ero
MHTETPUPOBAHHBINA XapakTep.

Copepxanne TMHUM «YUuclia U BBIYUCICHUS» CITYKUT OCHOBOW JIs
JaJbHEUIIEr0 HW3Y4YeHHs MaTeMaTHKH, CHOCOOCTBYET pa3BUTHUIO Y
OoOy4aroluxcsl JIOTMYECKOTO MBIIIICHUsS,, (OPMUPOBAHUIO YMEHUS
MOJIb30BAThCSA AJNTOPUTMAMHU, a TaKXKE MPHUOOPETEHUIO MPAKTUYECKUX
HABbIKOB, HEOOXOAMMBIX JIJIsl TOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHUS O
Ylyclie Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHHUS CBSI3aHO C
palMOHAIBHBIMA M HUPPAIMOHAILHBIMU  YHCIIaMU, (HOPMUPOBAHUEM
NpeICTaBICHU O JCHCTBUTEIBPHOM 4HCIE. 3aBepIlIeHHE OCBOCHUS
YHUCJIOBOM JIMHUH OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHUIO.

Copepxanue ABYX aireOpanveckux JHHUA — «Anredpandeckue
BBIpOKEHUS» M «YpaBHEHUS W  HEPABEHCTBA»  CIIOCOOCTBYET
dopMupoBaHrni0o y  OOydalOIIMXCS ~MaTeMaTH4YeCKOoro  ammapara,
HEOOXOUMOTO JIJISl PEIIEHUS 3a]]a4 MAaTEeMaTUKU, CMEXHBIX MPEAMETOB U
OKpy>Karolel peanbHocTH. Ha ypoBHE OCHOBHOTO 00IIIero 0Opa3oBaHus



yueOHBII MaTepuan TPYHIUPYETCs BOKPYT PAIMOHAIIBHBIX BBIPAKECHUH.
AnreOpa JEeMOHCTpUpPYET 3HAUYEHHE MATEMaTUKH KakK s3bIKa ISt
MOCTPOEHUSI MATEMATUYECKUX MOJIENIEH, ONKUCaHUs POLECCOB U SABJICHUM
peanbHOro Mupa. B 3amaun 00y4yeHus anredpe BXOAIT TakKe JalIbHeIIee
pPa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOTr0, B YaCTHOCTH,
JUISL OCBOEHHUsT Kypca HMH(POPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue CHUMBOJBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaxeHus, CrocoOHOCTEM K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHAIBHO-TpAQUUECKON JMHUM HAIEJIEHO Ha
MOJIydeHHe OOyYarolMMUCS 3HaHUM O (QYHKIMSIX Kak BakHeHIIen
MaTEeMaTUYECKON MOJIEIH JIJIsl ONIMCAHUS U UCCIIEIOBAHUS Pa3HOOOPa3HbIX
IPOLIECCOB U SIBJICHUM B mpupojie U olmiecTBe. M3ydeHue marepuana
CIIOCOOCTBYET pa3BUTUIO y OOYYalOIIMXCS YMEHHS HCIOJIb30BaTh
pa3uYHbIC BBHIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKHU — CJIOBECHOTO,
CUMBOJIMYECKOT0, TrpaduyecKkoro, BHOCUT BKIad B (opmupoBaHue
NPEICTAaBICHU O POJIM MaTEeMaTUKH B PAa3BUTHUM LUBWIM3AIUU WU
KYJIbTYPBHI.

YriyOnéHHbI  Kypc —aireOpbl  XapaKTEepU3yeTCsi HU3yuyeHUEeM
JIOTIOJTHUTEJIBHOTO TEOPETHYECKOrO ammapara W CBSI3aHHBIX C HUM
METOJIOB peIIeHUs 3aaad. Anredpa sBISETCS S3BIKOM JIJISi ONHUCAHUS
O0OBEKTOB W 3aKOHOMEPHOCTEW, CIIY>)KUT OCHOBOM MaTeMaTU4ecKoro
mozaenupoBanusi. Ilpu 3ToM camMu  OOBEKTHI  MaTeMaTHYECKUX
YMO3aKJIIOUCHUN W TIPUHSATHIE B anreOpe mpaBuiia UX KOHCTPYHUPOBAHUS
CITOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUM OOOCHOBBIBATh M JIOKA3bIBAThH
CYXKJIEHUs, Pa3BUBAIOT MaTEeMAaTHUECKYI0 HHTYHUIMIO, KPATKO U HATJISTHO
PACKPBIBAIOT MEXAHHU3M JIOTHUECKHUX TTOCTPOCHHM U y4aT uX MPUMEHEHHUIO.
Tem cambiM anreOpa 3aHUMAET OJIHO U3 BEAYIIUX MECT B (DOPMUPOBAHUH
HAyYHO-TEOPETUUECKOTO MBIIIJICHUSI 00YJIarOITHXCS.

CornacHo yuyeOHOMY IUIaHy B 7 Kilacce M3ydaeTcs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3leibl
conepxanus: «Yucna v BEIYUCICHUSDY, «ANreOpandyecKkue BhIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», « DyHKIIUN.

Ha u3yuenue yueOHoro kypca «Anredpa» B 7 kinacce orBoaurcs 136
yacoB (4 Jaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

Yuciia 1 BBIYUCICHUA

Panmonanshpie  uymcna.  CpaBHeHUe,  yHOPSAOYMBAaHUE U
apupMeTHYecKue NEeUCTBUS C palMOHAIbHBIMM uHcliaMu. Yucioas
npsiMasi, MOJ1yJIb YHCIIA.

Crenenb ¢ HaTypaJIbHBIM [OKA3aTENIEM U €€ CBOMCTBA. 3aUCh YK CIIa
B JECATUYHON MMO3UIMOHHON CUCTEME CUHUCIICHHUS.

Peiienre TeKCTOBBIX 3a/iay apuMeTUYECKUM criocoOoM. Perenue
3a/lady M3 peaJbHOM MPAaKTHMKKW Ha YacTdh, Ha JApoOHU, HA MPOLEHTHI,
NPUMEHEHUE OTHOLICHWM W MPOMOPUUN MPHU PEIICHUU 3a/a4, PEIICHUE
3a/1ay Ha JBM)KEHHE, paOboTy, MOKYIKHU, HAJIOTH.

JeauMocTh nenbix ynceil. CBOMCTBA TETUMOCTH.

IIpoctslie u cocTaBHble ynciia. YETHbIE U HEUETHBIE yncia. [ [pu3naku
nenuMmocTu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IIpu3Haku A€TUMOCTH CYMMBI U
IIPOM3BEICHUSL LEJIBIX YUCENl IPU PELICHUM 3a4a4 C NPAKTUYECKUM
COIEPKAHUEM.

HauGonbimmit o01uil 1eauTeNb 1 HauMeHbIIee 00111ee KpaTHOE JBYX
yucen. BzauMHo nipoctsie uncna. Anroput™m EBkiuja.

Jenenue ¢ octaTkoM. ApuMeTHYECKUE ONepallii HaJl OCTaTKaMHu.

AJire0panvecKue BbIPAKEHUS

BrlpaxkeHne ¢  NEpEMEHHBIMU. 3HAUEHUE  BBIPAKEHUS  C
nepeMeHHbIMU. [IpeacraBienre 3aBUCUMOCTH MEXKAY BEJTUYMHAMU B BUJIE
bopMyIbL.

ToxnectBo. ToxaecTBeHHbIE MPe0oOpPa3OBaHMS aNreOpanvecKux
BbIpaKCHUM. [|0Ka3aTeIbCTBO TOKIECTB.

OnHowiensl. OHOWIEH CTaHAAPTHOTO BHU1a. CTENEHb OJJHOWICHA.

Muorounensl.  MHoroujieH  crtaHjaaptHoro  Buja. (CreneHb
MHoOrousieHa. (CnokeHue, BBIUMTAHUE, YMHOXKEHUE U  JCJICHUE
MHOTOWICHOB. [IpeoOpazoBanue 11€710T0 BeIpakeHus: B MHOTOWIeH. KopHu
MHOTOYJIECHA.

@opMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBagpaT CyMMbl U KBagpaT
Pa3HOCTH JIBYX BBIp@XKEHHM, KyO0 CyMMBI U Ky0 pa3HOCTH JABYX
BBIpaKEHUN, PA3HOCTh KBAJAPATOB JBYX BBIPAXKEHUM, MPOU3BEICHUE
Pa3HOCTU W CyMMBI JIByX BBIP@XCHHM, CyMMa M Pa3HOCTh KyOOB JIBYX
BBIPAKEHUH.

Paznoxenne MHOrowieHa Ha MHOXWUTENW. BplHeceHue o001Iero
MHOKHUTEJIS 32 CKOOKU. MeToT TpyIIUPOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHod. Kopenwb ypaBHenusi. CBoHcCTBa
YpPaBHEHHM C OJHOW NEPEMEHHOM. PaBHOCWIBHOCTH ypaBHEHUM.
YpaBHEHHE KaK MaTEMAaTHYECKast MOJIEJIb PEATIbHOW CUTYallUH.

JIluHeiHOEe ypaBHEHME C OJHOM NIEpeMEHHOW. YHCIO KOpHEHn
JIMHEMHOIO0 YypaBHEHHs. PelieHne TEKCTOBBIX 3a1a4 € ITOMOIIBIO
JINHENHBIX YpaBHEHUH. JINHEWHOE YpaBHEHHE, COIEPKAIIEE 3HAK MOTYJIS.

VYpaBHeHnue ¢ 1Byms niepeMeHHbIMU. [ paduk TuHEHHOTO ypaBHEHUS
C AByMs mnepeMeHHbIMU. CHUCTEMbl JUHEWHBIX YpPAaBHEHUU C JBYMS
nepeMeHHbIMU. ['padudeckuit MeTOn perieHusT CUCTEMBbI JIMHEHHBIX
YPaBHEHHN C JByMs M[EPEMEHHBbIMU. PemeHne cucreMm JIMHEHHBIX
YPAaBHEHHU C ABYMsI IEPEMEHHBIMU METOJIOM MOJCTAHOBKA U METOJAOM



cnoxenus. CucremMa JIByX JIMHEHHBIX YpaBHEHUHN C IBYMsI IEPEMEHHBIMU
KaK MOJIETIb PEaIbHON CUTYaIIHH.

DyHKUNHA

Koopaunara Ttouku Ha npsMoi. UuCIOBBIE MPOMEKYTKH.
Paccrosinue Mexay 1ByMsi TOUKaMU KOOPJIMHATHOMN MPSIMOM.

[IpsimoyrosibHas cucTeMa KoopauHaT. AOcuucca U OpAMHATA TOYKH
HAa KOOpJIWMHATHOM tuiockocTu. [lpumepsl TpadukoB, 3aJaHHBIX
dbopmynamu. Utenue rpadukoB peanbHbIX 3aBUCUMOCTEH.

OYHKIIMOHANbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [loHstue
bynkuuu. OyHKIUS KaKk MaTeMaTH4YeCcKas MOJIENb PealibHOTO Ipoliecca.
OO6nacTe onpeeseHus: U 001acTh 3HaUeHUH QyHKIUU. CrIocOObI 3a/1aHus
¢yukuuu. ['padux dyskuuun. ITloHstus makcumMymMa U MHUHHMYMA,
BO3pacTaHus U yObIBaHUS Ha IPUMEPaX PeaIbHbIX 3aBUCUMOCTEH.

Jluneitnass yukus, e€ cpoiicTBa. ['paduk nuHEHHONW (QYyHKIUU.
I'padux dpyukuuu y = |X|. Kycouno-3aganubie GyHKIINN.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA VIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pPe3yabTAThl OCBOCHUS MPOrPAMMBI 110 MAaTEMATUKE
XapaKTEepU3yrTCS B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJIECHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIEMY POCCUHCKOM
MaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKOM MaTEMaTUYECKOW IIKOJIbI, K HCTI0JIb30BAHUIO
ATUX JIOCTYXKEHHM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpamJaaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaxAaHUHA W
peanu3anuu €ro IMpas, MPEACTABICHUEM O MAaTEMATHYECKHUX OCHOBAaX
(GYHKIMOHUPOBAHUS — PA3JIUMYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYp
IPaKJAHCKOTO OOIIECTBA (HApUMeEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHHIO JTHYECKHX TMPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTH>KEHUN HAyKH, OCO3HAHMEM BAXKHOCTH MOPAJIBHO-
ATUYECKUX NPHUHIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOU HAa aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOn HaIpaBJICHHOCTH, OCO3HAaHHEM BAKHOCTH
MaTEMaTUYECKOTO O00pa30oBaHUS Ha TMPOTSHKCHUM BCEU >KU3HU IS
YCIIEITHOM podheCcCHOHAIBHON NESATEJIBHOCTU U Pa3BUTUEM
HEOOXOMUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U  TMOCTPOCHHUEM
WHAVNBUYAIbHON TpPAaeKTOpUU OOpa3oBaHMS M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K IMOIIMOHAIILHOMY M 3CTETHUYECKOMY BOCIIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ad, pPEHICHUM, PacCyKIeHUH, YMEHHUIO
BUJIETh MAaTEMATUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'O MO3HAHUA:

OpHUEHTAalMEN B JIESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKa,
MPUPOIBI U OOIIECTBA, MOHMMAaHUEM MaTeMaTUYeCKOW HayKH Kak chepsl
YEeJIOBEYECKOU JEATEIbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYUMOCTH TSI
pa3BUTUSI  LMBWIM3ALMHU, OBJIAJICHUEM  SI3BIKOM  MATEMaTUKU H
MaTeMaTUYECKOU KyJIbTYypOU KaK CPEJICTBOM ITO3HAHUSI MUPa, OBIaJEHUEM
HaBBIKAMH HCCJIEI0BATENIbCKON JEATEIbHOCTH;

6) ¢usnueckoro BocnUTaHUA, (OPMHPOBAHUS KYJIbTYPHI
310POBbS ¥ SIMOLMOHAJIBLHOIO 0JIarONOJIyYns:

TOTOBHOCTBIO TMPUMEHSTH MaTEMAaTUYECKUE 3HAHUSA B HHTEpEcax
CBOETO 3/I0POBbs, BEJACHUS 3I0POBOT0 00pasa XKU3HU (310pOBOE MTUTAHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATUNA W OTIbIXA, PETYJsIpHAs (pu3nyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCUU, MPU3HAHUEM
CBOETO TpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpUEHTalMeld Ha MOPUMEHEHHE MATeMaTUYECKUX 3HAHUU JJis
pemeHus 3ajad B 00JIACTM COXPAHHOCTH OKPYXKAIOIIEH Cpejpl,



IJIAHUPOBAHUS MOCTYIIKOB M OLICHKH MX BO3MOXHBIX MOCHEACTBUNA IS
OKpYXalollled  cpelpl,  OCO3HaHHEM  TIJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) amanTramum K HM3MEHAKIIMMCH YCJIOBHAM COLHUAJIBHOH H
MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUAM B YCJIOBUSX HEOINPEACIEHHOCTH,
NOBBIIIEHUIO YPOBHSA CBOEM KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO
NEATENIbHOCTh, B TOM YHCIIE YMEHUE YUYUTbCSI Yy JAPYrHUX JIOJEH,
npuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHIIUU U3 ONBITA IPYTHX;

HEO0OXOIUMOCTHIO B dbopMHpoBaHUU HOBBIX 3HAHUU,
dbopMynrpoBaTh UACH, MOHATHS, TUNIOTE3bI 00 OOBEKTAX U SBICHUAX, B
TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HAaBaTh JC(HUIUTHI COOCTBEHHBIX
3HAHUHN U KOMIIETEHTHOCTEN, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATD
CTPECCOBYIO  CHUTyallUl0 KaK  BBI30B, TpeOyloluid  KOHTpMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ICUCTBUS, (OPMYIUPOBATH U
OIICHUBATh PUCKHU U TOCIEIACTBUSA, HOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbraTe OCBOEHHS TMpOTpaMMBI MO MaTeMaTHKEe Ha YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHus y 00ydaronierocs: OyayT copMUPOBaHBI
MeTanpeMeTHbIe Pe3yJbTaThl, XapaKTCPU3YIONIHECS OBJAJICHUEM
YHUBEPCAJIbHBIMUA ITO3HABATEIIHPHBIMU JCHCTBUSMH, YHUBEPCAIBHBIMU
KOMMYHHUKATHBHBIMU JICUCTBUSIMH W YHHUBEPCATBHBIMHU PETYISATUBHBIMA
JNEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jioruueckue JeMCTBHA:

BBISBJIISITh WM XapaKTepHU30BaTh  CYIICCTBEHHBIC  IPU3HAKH
MaTeMaTHYECKNX OOBEKTOB, MOHSITHUH, OTHOIICHUN MEXIY IMOHATHSIMU,
dbopMyIUpOBaTh OMPEACIICHUS TMOHATHH, yCTaHABIUBATh CYIECTBEHHBIN
MpU3HAK KilacCU(HKAIMKM, OCHOBAHHUS UIsI OOOOINCHUS W CpaBHEHUS,
KPHUTEPHH TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPA30BHIBATH CYKIICHUS:
YTBEPAUTEIbHBIE W OTpUIATEeNIbHBIC, €IMHUYHBIC, YAaCTHBIE W 0O0IIue,
YCIJIOBHBIC;

BBISBJISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H H
mpoTUBOpeYMsi B (paKTax, NAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
mpejyiarath  KpUTEpUH  JUISL  BBIABJICHUS  3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNI;

JIeaTh BBIBOJIBI C MCTIOJIB30BAHMEM 3aKOHOB JIOTHKH, JI€TYKTUBHBIX
Y UHIAYKTUBHBIX YMO3aKIIIOUCHUM, YMO3aKIFOUCHUN 110 aHAJIOTHH;

pazOupaTh JOKa3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHUMN (TIPSMBbIE
U OT TPOTUBHOTO), TMPOBOJUTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBA
MaTeMaTU4ecKnX (aKkTOB, BBICTpAaMBATh AaAPTYMEHTAIWIO, MPUBOJHTH
mpuUMEpPhl W KOHTPIPUMEPHI, TMPUMEHATH METOJ MaTeMaTHYECKOM
WHIYKIIUH, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BBIOMpaTh CHOCOO pemieHus Yy4eOHOM 3amauu  (CpaBHUBATH
HECKOJIbKO BAapUAHTOB pEIICHHs, BBIOMpPATh HanOoJee MOIXOMSIIUNA C
y4€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBhle ucciieqoBarTe/LCKHe JeiCTBUSA.

UCTIONB30BaTh BOMPOCHI KaK WCCIEAOBATEIbCKUNA HWHCTPYMEHT
no3HaHusl, (OPMYIUPOBATh BOMPOCH], (PUKCHPYIOMIKE TPOTUBOpPEUHE,
npoOsieMy, CaMOCTOSITEIbHO yCTaHaBIMBAaTh HMCKOMOE U JIaHHOE,
(GopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHCE,

NPOBOJUTH 1O  CaMOCTOSTEIBHO  COCTaBICHHOMY  IUIAHY
DKCIIEPUMEHT, HCCICJOBAaHWE 10  YCTAaHOBIEHUIO  OCOOCHHOCTEU
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00OBEKTOB MEXKIY COOOI;

CaMOCTOATENbHO  (hopMynupoBaTh O0OOOIIEHHS W BBIBOJBI IO
pe3ynbTaTam MpoBEAEHHOTO HAOIOIEHNSI, UCCIIeI0BAHUS, YKCIIEPUMEHTA,
OIICHUBATh JOCTOBEPHOCTh TIOJYUYEHHBIX PE3yJbTAaTOB, BLIBOJAOB W
0000111IeHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a Takke
BBIJIBUTATH MPEIIOJIOKEHHS O €r0 Pa3BUTHUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBIISIT  HEJIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOpPMAIIHH,

JTAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMPATD, aHAJIM3UPOBATH, CUCTEMATU3UPOBATH u
UHTEPIPETUPOBAT,  HMH(POPMALUIO  PA3IUYHBIX BUAOB U GopM
pEeACTaBIICHHUS;

BbIOMpaTh GopMy MpeacTaBieHuss HHPOPMAIIMH U WILTIOCTPUPOBATH
periaemMbie 3aJaud CXeMaMu, JuarpaMMaMH, WHOW Tpadukoil u ux
KOMOMHAIIUSIMU;

OIICHWBATh  HAACKHOCT,  MHPOPMAIIMM  TO  KPUTEPHUSM,
PEJI0KEHHBIM WJIH CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKkaTHBHBIE YHUBepcaibHbIe yueOHbIe 1eHCTBUSA

BOCIIPUHUMATh U (OPMYIHPOBATh CYXKJIEHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETISIMH OOLIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHHUS] B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelleHus 3aJjaui, KOMMEHTHUPOBATh MOJTYYECHHbIN pe3yNbTar;

B X0J1e 00CYK/IEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil
TEMBI, TPOOJIEMBI, pelIaeMoi 3a7a4u, BICKa3bIBaTh UCH, HalleICHHbIEC Ha
MOMCK PEIICHHUS, COMOCTABIISATh CBOU CYXACHUS C CYKICHUSMHU IPYTUX
YYaCTHUKOB JlMajora, OOHapyKUBaTh pa3iiMiyve M CXOACTBO MO3ULIHUH, B
KOPPEKTHOI (popme popMyTupOBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,

NPEJCTaBIATh PE3yNbTaThl PEIICHUs 3aJauyd, JKCIEPHUMEHTa,
WCCICIOBAHMs, TPOEKTa,  CaMOCTOSATEIBHO  BbIOMpaTh  (popmar
BBICTYIUICHHUSA C YYETOM 3a/1a4 MPE3EHTAIlMN U OCOOEHHOCTEHN ayIUTOPHH;

NOHMMAThb U  HCIOJIb30BAaTh MPEUMYLIECTBA KOMAaHIHOM W
WHAUBUAYAIbHONH paboThl MpU pPEIICHUH YYEOHBIX MAaTeMaTHYEeCKHX
3a]a4, NPUHUMATH IIeJIb COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOM paboOThl, pacmpeaensiTh BUABl padoT,
J0TOBapUBATHCS, 00CYKJIaTh MPOLIECC U pe3ynbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYNMIOBBIX (opmax paboTel (00CyxaeHus, oOMeH
MHEHUH, «MO3TOBbIE HITYPMbI» U UHbBIE); BHIMOIHITH CBOIO YaCTh PabOThI
U KOOPJAWHUPOBATH CBOM MACUCTBHS C JPYrUMH YICHaMU KOMAaHJBI,



OIICHMBATh KAa4eCTBO pe3yJibTaTa M KAaueCTBO CBOETO BKJIaJa B OOIIMIA
pe3yibTaT MO  KpPUTEpUsAM, CPOPMYJIMPOBAHHBIM  yYaCTHUKaAMU
B3aMMOJICHCTBHUS.

PeryasiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1eliCTBHUSA
Camoopranusanus:

BBISIBIISITh TMPOOJIEMBl [JIi PEIIEHUS B JKU3HEHHBIX M Y4EOHBIX
CUTYyallUsIX, OPUEHTUPOBATHCA B PA3IUYHBIX [OJIX0JAX MPUHATHUA
penieHuil (MHIMBUIyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aJITOPUTM pelIeHUs 3a1auu (UiIu
€ro 4acTh), BRIOUPATh CIIOCOO PEIICHUs ¢ YIETOM MMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaTh M KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJETh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS Tpoliecca U
pe3ynbTaTa pEHIeHUs MaTeMaTHYeCKOM 3a/aud, CaMOMOTHBAIlUM U
pednexcuu;

PEIBUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUN
3a/lauyd, BHOCUTh KOPPEKTHUBBI B JICSITEIIbBHOCTh HAa OCHOBE HOBBIX
00CTOSITELCTB, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JIESITEIBHOCTH MMOCTABICHHOM
IEIN U YCIOBUAM, OOBSICHATD MPUYUHBI TOCTUKEHUS WU HEJOCTHXKECHUS
IIEJI1, HAXOIUTh OIIMOKY, TaBaTh OIEHKY TPHUOOPETEHHOMY OTIBITY;

BBIPKATh SMOLMU TPU H3YYCHUH MATEMaTUYECKUX OOBEKTOB U
(dakToB, JaBaTh SMOITMOHAIILHYIO OIIEHKY PEIICHUS 3a/1a4H.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOydarOIIMIACS TMOJYYHUT CIETYIONTUE
IpPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

PanunonansHbie yncina.

[lepexomuts oOT onHOW (GOpPMBI 3alKMCU YHUCEN K JIPYrou
(T1peobpa3oBBIBAThH JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO
TPOoOB).

Hcnonb3oBaTh  MOHSATHUS ~ MHOXECTBA  HATYpaJbHBIX  YHUCET,
MHOKECTBA IIEJIBIX YHCEJ, MHOXXECTBA pPalMOHAIBHBIX 4YHUCEN MpH
pelIeHnH 3a7a4, MPOBEICHUH PACCYKJICHHUIN U 10Ka3aTeNbCTB.

[TorumMaTh 1 OOBSACHATH CMBIC TTO3UIIMOHHOM 3aMTUCH HATYPATHHOTO
qyuca.

CpaBHUBATH U YNOPSAIOYUBATH PALIUOHAIIBHBIC YUCIIA.

BeinmonuaTs, coueras yYCTHbIE W IHUCbMEHHBIE  PHUEMBI,
apupMeTHIECKUE ACUCTBUS C PAIMOHAIBHBIMUA YHMCIIAMHU, MCTIOIB30BaTh
CBOMCTBA 4YHCEJI W MpaBWIa JCUCTBUM, IPUEMBI PaALMOHAIBHBIX
BBIYMCJICHUU.

BeinmonHaTs,  A€UCTBHA €O CTENEHSIMHU C  HATypaJIbHbIMU
MOKa3aTEeNSMU.

HaxoguTe 3HaueHHMs] YUCIOBBIX  BBIPAKEHUW, COJIEpPIKALIIUX
pallMOHAJIBHBIE YHCIIA W CTEINEHW C HATypalbHBIM ITOKA3aTEJEM,
MPUMEHSTH Pa3HOOOPa3HbIE CTIOCOOBI ¥ TPUEMBI BBIYUCIICHUS, COCTABIISATh



Y OIICHUBATh YMCJIOBBIE BHIPAYKCHUS MIPU PEUICHUN TPAKTUYECKUX 3a/1a4 U
3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyriare 4yuciia ¢ 3aJaHHOM TOYHOCTBIO, a TaKXE€ MO CMBICITY
MPAKTUYECKON CUTyallMM, BBIMOJHATH MPUKUJKY U OILEHKY pe3ysibTara
BBIYMCIICHUH, OLICHKY 3HAYCHUI YUCIIOBBIX BBIPAKCHUM, B TOM YHUCIIE TIPU
pEILICHUH NMPAKTUYECKUX 3a/a4.

Pemath  TekcTOBbIE  3aayM  apu(PMETHUYECKHM  CIIOCOOOM,
UCIIOIb30BaTh  TAOJUIIBI, CXEMbI, YEPTEXKH, Jpyrue CpeacTBa
MPECTABICHUS JAHHBIX IIPY PELICHUH 3a1a4.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/a4M, CBSA3AHHBIE C
OTHOIIEHWEM BEJIMYHUH, MPONOPLUHOHAIBLHOCTHIO BEJIWYWH, MPOLICHTAMH,
UHTEPIPETUPOBATH PE3YIbTAThl PEIICHUA 3a7a4 ¢ YYETOM OIpaHUUYCHHU,
CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpHUBaEMbIX OOBEKTOB.

J1emuMOoCTb.

Jloka3bIBaTh ¥ IPUMEHSATH IIPU PEIICHUH 3a]1a4 IPU3HAKU JESTUMOCTH
Ha2,4,8,5,3,6,9,10, 11, npusHaku AIMMOCTA CYMMBI U IPOX3BEICHUS
LIEJIBIX YHCEII.

PackiiaapiBaTh HAa MHOKUTEIM HATYpaJbHBIC YKCIIA.

CB00OOIHO oOIEepUpPOBATh MOHATHUSIMHU: UYETHOE YHCIIO, HEYETHOE
YHCJI0, B3AUMHO ITPOCTHIE YUCTIA.

Haxoauth HanOOJNBIINK OOLIMKA IEIUTEIh U HAaUMEHbIIEe OO0Iee
KpaTHOE YHCEJI M HCIOJIb30BaTh UX MPU PEHICHUM 3a7ad, NPUMEHSThH
anroput™ EBximaa.

OnepupoBath MOHITHEM OCTAaTKa MO MOJYJII0, TPUMEHSATH CBOMCTBA
CpPaBHEHUU 1O MOAYJIIO.

AJire0OpanvecKue BbIPaKEeHUSs

BripaxkeHus ¢ mepeMeHHbIMH.

Hcnonb3oBaTh  anreOpanivyecKyr0 TEPMHHOJIOTHIO U  CHMBOJIHKY,
IIPUMEHSITH €€ B IPOIECCe OCBOSHUS YU4eOHOTO MaTepHaa.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPAKCHUH TMpU 3aJaHHBIX
3HAYCHMAX IEPEMECHHBIX.

Hcnonp30BaTh ITOHSATHE TOXKIECTBA, BBIMOJIHATH TOXXICCTBEHHBIC
npeoOpa3oBaHus BRIPAKCHHH, TOKa3bIBATh TOXK/ICCTRA.

MHOro4JICHBI.

BemonHate mpeoOpa3oBaHMsS IEIOT0 BBIPAXKEHHS B MHOTOWICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BoinonuaTs 1€UCTBUA (CI0KEHUE, BBIUMTAHUE, YMHOXKEHHUE) C
OJTHOWJICHAMH U C MHOTOYJICHAMH, MPUMEHSTH (POPMYIIBI COKPAIIEHHOTO
YMHOKEHHS (KBaapar U Ky0 CyMMBbI, KBaJipaT M KyO pa3HOCTH, Pa3HOCTh
KBaJpaToB, CYMMa W Pa3HOCTh KyOOB), B TOM YHCJE IJIsl YNPOIICHUS
BBIUMCJICHUH.

OcCylIecTBIATh PaA3OKEHUE MHOTOWIEHOB HA MHOXHUTEIN C
MOMOIIIbI0 BBIHECEHMSI 3a CKOOKH OOIIEro MHOXHUTENS, TPYINIUPOBKH
cJlaraeMbIX, MPUMEHsS (POPMYIIbI COKPAIIEHHOTO YMHOKEHHSI.

[IpumensaTs  mpeoOpa3oBaHUS  MHOTOWICHOB  JUII  pEIICHUS
pPa3IMYHBIX 3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 pealbHOU
MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJbHBIMU MOKA3aTEIIMU
TUTsI PpeoOpa3oBaHMs BEIPAKESHUN.

YpaBHeHMs U HEPABEHCTBA



Pemiate nuHElHbIE ypaBHEHHUS C OJHOM NEPEMEHHOM, IPUMEHSSA
npaBuia Mepexojia OT MCXOJHOTO YPAaBHEHHS K PaBHOCWIBHOMY €EMY.
[IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YPABHEHHS.

[logOupaTe mpuMepbl TAp YHUCEN, SBISIOMIUXCS PEIICHUEM
JMHEHHOTO YPAaBHEHHUS C IByMs [IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM TNIOCKOCTHU Ipa UK JIMHEWHOTO YpaBHEHUS
C JIBYMs TEPEMEHHBIMH, MOJb3YSCh TpaUKOM, NMPUBOIUTH MPUMEPHI
pElIeHUs] ypaBHEHUS.

Pemate cuctembl JIByX JIMHEHHBIX ypaBHEHUH C  JBYMS
NEePEeMEHHBIMH, B TOM YHCIIe TpauuecKu.

CocTaBisTh U peliaTh JMHEWHOE YPABHEHUE UITU CUCTEMY JIMHEHWHBIX
ypaBHEHUI MO YCJIOBHIO 3aJlayd, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ay¥l TIOJy4YEeHHBIN pPe3yJIbTar.

DOyHKUUHA

Koopnaunate! u rpaduku.

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBAThH
YHUCJIOBBIEC TPOMEKYTKH Ha alNreOpandeckoMm si3bIKe.

OTMeyaTh B KOOPJMHATHOM TUIOCKOCTH TOYKH 110 3aJaHHBIM
KOOPJIMHATAM.

DyHKIUH.

Ctpouth rpadvku JIMHEUHBIX (YHKITUH.

OnuckIBaTh C MOMOIIBIO (GYHKIIUNA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU: CKOPOCTh, BpEMS, pacCTOSHUE, II€HA, KOJWYECTBO,
CTOMMOCTb, TPOU3BOAUTEILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKITUU 10 3HAYCHUIO €€ apTryMeHTa.

[lonumate rpaduueckuii cmocod TMpeACTaBICHUS U aHAIW3a
uHboOpMaIlUK, W3BJICKaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO U3
rpauKOB peAIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnionb3oBath CBOMCTBA PYHKITUHN JIJ1s1 aHANIM3a TPAPUKOB PeaTbHBIX
3aBUCUMOCTEeN  (Hyiau GYHKIUHM, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA
GYHKIIUY, TPOMEXKYTKH BO3pacTaHus ¥ YObIBaHUS (PYHKITUU, HAUOOJIbIIIEE
Y HauMEHbIIIee 3HaYeHUsT QYHKIIHH).

Ucnionp3oBath rpaduKu  JUIsI  UCCICNAOBAHMSI TPOILIECCOB |
3aBUCUMOCTEH, MPU PEIICHUU 3a/1ad U3 JPYTUX Y4eOHBIX MPEIMETOB H
pEAIIbHOM KU3HMU.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m
NMPorpamMmbl Bcero JJIeKTPOHHBbIE Pecypchl

UMCJIA 1 BBIYMCIIEHUA.

1 11 http://www.informika.ru/
PanmonanpHbie yrciia (IOBTOPEHHUE)

AJITEBPAMYECKUE
2 BBIPAXXEHHM . Beipaxkenus ¢ 7 http://www.informika.ru/
IIEPEMEHHBIMU

YPABHEHUA U CUCTEMBbI
3 YPABHEHUM. JTuneitnsie 10 http://www.informika.ru/
ypaBHEHUS

OVYHKINN. KoopauHate! u

rpadiu. DyHKIHH 17 http://www.informika.ru/

YMCJIA U BBIYNCJIEHWA.

5 Crenens ¢ HaTypaJlbHBIM 6 http://www.informika.ru/
MoKa3aresiem

AJI'EBPAMYECKHUE

6 BBIPAKEHMSL. MHOFOWIeHb! 23 http://www.informika.ru/

AJITEBPAMYECKHUE
7 BbBIPAXKEHUS. ®opmynbl 14 http://www.informika.ru/
COKpaIEHHOTO YMHOXEHUS

YUCJIIA U BBIYUCJIEHUA.

8 Jlenmmocts 10 http://www.informika.ru/

9 OVYHKIUUN. JIuneitnas hyHKINAS 16 http://www.informika.ru/



http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/

YPABHEHUA 1 CUCTEMbBI

10 VPABHEHUWM. CrcTeMbl THHENHBIX 14 http://www.informika.ru/
ypaBHEHU M
IToBTOpenue, 00001IIEHNE,
11 P et 8 http:/Awww.informika.ru/
cUCTEMATH3AaIMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME



http://www.informika.ru/
http://www.informika.ru/

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
Tema ypoka KoumnuectBo
n/n DJIeKTPOHHBIE PecypcChl
4acoB
1 IToBTrOopenue. PanmonabHbIE YnciIa 1 http://www.informika.ru/
[ToBTOpenue. CpaBHeHue,
2 YIOPSAOYMBAHUE U apUPMETUUECKHE 1 http://www.informika.ru/
JIEUCTBUSI C pallMOHAIBHBIMU YUCTIAMHU
ITorOpenue. Yucnosas npsimas, ) )
3 1 http://www.informika.ru/
MOJYJIb YHCIIa
[ToBTOopenue. [IponeHTHI, 3aNUCh
4 MIPOIICHTOB B BUJE IpOoOU U IpOOH B 1 http://www.informika.ru/
BH/IC TIPOIICHTOB
[ToBTOpenue. Tpu OCHOBHBIE 33a/1a41 ) )
S 1 http://www.informika.ru/
Ha IIPOLICHTHI
IToBTrOopenue. Tpu OCHOBHBIE 3a/1a41 ) )
6 1 http://www.informika.ru/
Ha IIPOLICHTHI
IToBTOpeHue. Penienne TEKCTOBBIX ) )
7 1 http://www.informika.ru/
3a/1a4 apuhMETHUYECKUM CTIOCOOOM
IToBTOpenue. Pemenue 3agau u3
peabHOM MPAaKTUKU HA YaCTH, IPOOH, i i
8 . 1 http://www.informika.ru/
MIPOIICHTHI, TPUMEHEHNUE OTHOIIIEHUH 1
MIPONOPLMHI P PEHIEHUH 33124
IToBTOpenue. Pemenue 3anau u3 . .
9 . 1 http://www.informika.ru/
peabHOM MPAKTUKU HA YaCTH, TPOOH,
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IIPOLICHTBI, IPUMEHEHUE OTHOLIECHUHN U
IIPONOPLUI IIPU PELICHUH 3a]a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 peleHune 3a7a4 Ha JIBIKEHUE, padboTy, http://www.informika.ru/
MOKYIIKH, HAJIOTH
KonTponbHas padoTa 1o Teme ) )

11 " " http://www.informika.ru/

PammonanbHpie ynciaa

12 Koopaunara TOYKH Ha IPSIMOMA http://www.informika.ru/

13 HucnoBbie TPOMEKYTKH http://www.informika.ru/

14 HucnoBbie TPOMEKYTKH http://www.informika.ru/
Paccrosguue Mexay IByMsA TOYKAMU ) )

15 N Y 3/ http://www.informika.ru/
KOOPJMHATHOM MPsSMOi
[IpssMoyrobHast cucTeMa KOOPMHAT.

16 Aflciucca v opHaTa TOUYKH Ha http://www.informika.ru/
KOOPJMHATHOM TIIOCKOCTH
IIpssMoyrosibHas cUCTEMA KOOPANHAT.

17 Aflcmucca v opuHaTa TOUKH Ha http://www.informika.ru/
KOOPJMHATHOM TIIOCKOCTH
[Ipumeps! rpadUKOB, 3aJaHHBIX

18 pHMEpEI rpag http://www.informika.ru/
bopmynamu
Yrenne rpadUKOB peaIbHBIX

19 e (bu e http://www.informika.ru/
3aBHCUMOCTEN
OyHKIMOHATBHBIC 3aBUCUMOCTH ) )

20 http://www.informika.ru/

MCKAY BCIMYUHAMU
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[Tonstue GpyHxuu. OYHKIUSA KaK

21 MaremMaTu4yecKas MOJIEb PEaJbHOrO http://www.informika.ru/
nporecca
[Toustue Gpynkun. OyHKIUS KaK

22 MaTeMaTh4yecKasi MoJIeJb PeaIbHOTO http://www.informika.ru/
npoiiecca
[Tonstue Qpynkmu. OYHKIUSI KaK

23 MaTeMaTh4yecKasi MOJIeJb PeaIbHOTO http://www.informika.ru/
nporiecca
OO0nacth onpeaesIeHus ¥ 00J1acTh ) )

24 . http://www.informika.ru/
3HAUCHUH QYHKIIMH
OO6nacth onpeaesIieHus ¥ 00J1acTh ) )

25 y http://www.informika.ru/
3HaYeHUH QyHKIUU

26 CrniocoOsbI 3a1anus QyHKIIUN http://www.informika.ru/

27 I'paduk pyHkunu http://www.informika.ru/
KonTponbHas pabota mo Teme ) )

28 | " http://www.informika.ru/

Koopaunate! u rpaguku. OyHKIIMH

BripaxkeHue ¢ mepeMeHHbIMHU.

29 3HaueHHE BBIPAKEHUS C http://www.informika.ru/
MepPEeMEHHBIMH
Bripakenue ¢ nepeMeHHBIMHU.

30 3HaveHHE BBIPAKEHUS C http://www.informika.ru/
MEePEeMEHHBIMU
BripaxkeHue ¢ mepeMeHHBIMH.

31 3HaueHHE BBIPAKEHUS C http://www.informika.ru/

MNEPpEMCHHBIMU
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HpeI[CTaBJIeHI/Ie 3aBUCUMOCTH MCIKIY

32 http://www.informika.ru/
BEJIMYMHAMU B BUEe GOpMyIIbI
[IpencraBieHne 3aBUCUMOCTH MEK/T . i

33 P Y http://www.informika.ru/
BEJIMYMHAMU B BUEe GOpMyIIbI

34 Breraucnenns no gpopmynam http://www.informika.ru/

35 Breraucnenns no gpopmynam http://www.informika.ru/
YpaBHEHHE C OJHON MTEPEMEHHOM.

36 P P http://www.informika.ru/
Kopens ypaBHeHUs
CBoOMCTBa ypaBHEHUH C OTHOU

37 yf) http://www.informika.ru/
nepeMeHHOMN
CBoOMCTBa ypaBHEHUH C OTHOU

38 y? http://www.informika.ru/
nepeMeHHOMN

39 PaBHOCHIIBHOCTH YpaBHEHHI http://www.informika.ru/
YpaBHEeHHE KaKk MaTeMaTu4ecKast ) )

40 y http://www.informika.ru/
MOJIEJIb PEATbHOM CUTYaIluU

41 Yuciio KopHeH JIMHEMHOTO ypaBHEHUS http://www.informika.ru/

42 Yucno KopHEN TMHEWHOTO YPaBHEHHUS http://www.informika.ru/
Pernienue TeKCTOBBIX 3a7a4 C . )

43 . . http://www.informika.ru/
MTOMOIIIBIO JIMTHEWHBIX YPaBHEHUM
JImHeliHOE ypaBHEHHE, COepIKaIlece

44 P P http://www.informika.ru/
3HAK MOJTYJIS
KonTponbhas pabota mo Temam

45 "BripaxkeHusi ¢ nepeMeHHBIMH ", http://www.informika.ru/
"JIuneliHble ypaBHEHHS"

46 CreneHs ¢ HATypaJIbHBbIM ITOKa3aTEIEM http://www.informika.ru/
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CBolicTBa CTENEHU C HATYpaJlbHbIM

47 1 http://www.informika.ru/
OoKa3aTeiIeEM
CBoiicTBa CTENEHU C HATYpPaTbHBIM ) )
48 1 http://www.informika.ru/
OoKa3aTelIeEM
CBolicTBa CTENEHH C HATYPAJTbHBIM ) )
49 1 http://www.informika.ru/
IIOKa3aTejIeEM
3amnuch Ynucia B JEeCITUYHON . .
50 . 1 http://www.informika.ru/
MO3UIIMOHHON CUCTEME CUHUCIIEHUS
3armceh Ynciia B IECATUIHON . .
51 . 1 http://www.informika.ru/
MO3UIIMOHHON CUCTEME CUUCIICHUS
Onnounensl. OMHOYIEH CTAHIAPTHOIO
52 P 1 http:/Awww.informika.ru/
Buga. Ctenens ogHOYIEHA
Onnounenbl. OHOWICH CTaHAAPTHOTO ) )
53 1 http://www.informika.ru/
Buga. Ctenens OgHOYIEHA
Muorounensl. MHOro4JIEH
54 cTaHgapTHoro Bujaa. CteneHnb 1 http://www.informika.ru/
MHOTOWIECHA
Muorounensl. MHOro4JIeH
55 cTaHgapTHoro Bujaa. CteneHnb 1 http://www.informika.ru/
MHOTOWIECHA
56 CnoXeHue U BEIYUTAaHUE MHOTOYWIEHOB 1 http://www.informika.ru/
57 Cno’xeHHe U BEIMUTAaHUE MHOTOWIECHOB 1 http://www.informika.ru/
58 CnoXeHue U BEIYUTAaHUE MHOTOYWIEHOB 1 http://www.informika.ru/
59 VYMHOXKEHNE U IeJIEHNE MHOTOWIEHOB 1 http://www.informika.ru/
60 VYMHOXKEHME U eJIEHHNE MHOTOYIEHOB 1 http://www.informika.ru/
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61

YMHOXKEHUE U JACJIICHUEC MHOT'OYJICHOB

http://www.informika.ru/

62 YMHOXKEHUE U JIeJICHHE MHOTOYWICHOB http://www.informika.ru/
[TpeoOpa3zoBaHue 1EIOT0 BBIPAKEHUS

63 beodp P http://www.informika.ru/
B MHOTOUJICH
[IpeoOpazoBanue 11EI0T0 BHIPAKECHUS

64 beodp P http://www.informika.ru/
B MHOTOUJICH
[IpeoOpazoBanue 1IEIOTO BHIPAKECHUS

65 peodp P http://www.informika.ru/
B MHOTOYJICH

66 Kopuu MHOTOUIICHA http://www.informika.ru/

67 Kopuu MHOTOUICHA http://www.informika.ru/
ToxnaectBo. ToXIECTBEHHBIE

68 npeoOpa3oBaHus anreOpandecKux http://www.informika.ru/
BBIPAXKEHU I
ToxnectBo. ToxkaecTBEeHHBIS

69 npeoOpa3oBaHus anredpandecKux http://www.informika.ru/
BBIPAKECHU
ToxnectBo. ToxkaecTBEeHHBIS

70 npeoOpazoBaHus anredpandeckux http://www.informika.ru/
BBIPKECHUI
ToxnectBo. ToXKIECTBEHHBIE

71 npeoOpa3oBaHusl ANTeOpandecKux http://www.informika.ru/
BBIPKEHUI
ToxaectBo. ToxnecTBEHHBIE

72 npeoOpa3oBaHus anredpanvdeckux http://www.informika.ru/

BBIPAKECHUI
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73

JlokazaTeabCTBO TOXKJIECTB

http://www.informika.ru/

KonTponbnas pabota no remam

74 "CreneHs ¢ HATypaJbHbIM http://www.informika.ru/
nokaszarejieM", "MHuorouiaeHs!"
KBazmpar cyMMBI 4 KBaapaT Pa3HOCTHA

75 parey . parp http://www.informika.ru/
JIBYX BBIPAKCHHIMA
KBampar cyMMBI HECKOJIBKUX

76 P }i http://www.informika.ru/
BBIPAKCHUI
Ky0 cyMMBI 1 KyO pa3sHOCTH OB

7 ey . yor Ix http://www.informika.ru/
BBIPAKCHUI

78 Pa3HocTh KBapaToOB ABYX BBIPAKEHUHN http://www.informika.ru/
[IpousBeneHue pa3HOCTH U CYMMBI

79 P pu y http://www.informika.ru/
JIBYX BBIPXKCHUN
[Tpon3sBeneHnE Pa3HOCTH U CYMMBI ) )

80 P pv y http://www.informika.ru/
JIBYX BBIPXKCHUN
CymMa ¥ pa3sHOCTh KyOOB /1B

81 y pv Y = http://www.informika.ru/
BBIpOKECHU I
CymMMa ¥ pa3sHOCTh KyOOB /B

82 y pu Y = http://www.informika.ru/
BhIpKEHU I
Pasnoxxenue MHOrowieHa Ha _ _

83 http://www.informika.ru/
MHOKHUTEIHN
[TpousBeneHne pa3HOCTH CYMMBI JIBYX

84 BBIPQXEHH, CyMMa U Pa3HOCTh KyOOB http://www.informika.ru/

JIBYX BBIPKEHUN



http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/

Pasnoxxenue MHOroujieHa Ha

85 http://www.informika.ru/
MHOKUTEIIH
Brinecenue o0Iero MHOXKHUTEIS 3a . .

86 http://www.informika.ru/
CKOOKHU

87 MeTtoa rpynmnupoBKH http://www.informika.ru/
KoHnTponbHas pabota 1o Teme

88 "D@opMyIbl COKPAIIEHHOTO http://www.informika.ru/
YMHOXEHUS"
JemumocTh nensix uucen. CBoiicTBa ) )

89 http://www.informika.ru/
JICTUMOCTH
JemumocTh nensix uucen. CBoiicTBa ) )

90 http://www.informika.ru/
JIEIMMOCTH
[IpocTtrie u cocTaBHbIe uncna. YETHbBIE ) )

91 .. http://www.informika.ru/
1 HEUETHBIE YHCIIa

92 [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, htto-// i ikaru/
6.9 10, 11 p://lwww.informika.ru

03 [Ipusnaku genumoctu Ha 2, 4, 8, 5, htto-// - ikaLru/
369,10, 11 p://lwww.informika.ru
[Tpu3Haky AETUMOCTHA CyMMBI

94 IIPOU3BEICHNUS LIEIIbIX YUCEI IIPU http://www.informika.ru/
peIIeHnH 3a1a9
HauOonpmmuii o0 1eIUTENb U

95 HaMMeEHbIIIee 0011Iee KpaTHOE ABYX http://www.informika.ru/
qHCen

96 B3aumHO mipocThie drca http://www.informika.ru/
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Anroputm EBknnpa. Jlenenue c

97 OCTATKOM 1 http://www.informika.ru/
98 CCPABHEHILI IEALIX HCEI 10 MOZYIIO 1 http://www.informika.ru/
HATYpaJILHOTO YnCiIa
99 Jluneiinas QyHkmus, e€ CBOMCTBa 1 http://www.informika.ru/
100 Jluneiinas QyHkmus, e€ CBOMCTBa 1 http://www.informika.ru/
101 Jluneiinas Qyukius, e€ cBoicTBa 1 http://www.informika.ru/
102 I'paduk nuHEHHON PyHKITUN 1 http://www.informika.ru/
103 ['paduk nmuHeHOM QyHKIIH 1 http://www.informika.ru/
104 ['paduk muHEHHON (yHKITUN 1 http://www.informika.ru/
105 I'paduk nuHEHHOM PyHKITUN 1 http://www.informika.ru/
106 I'paduk GyHknmn y = | X | 1 http://www.informika.ru/
107 I'paduk Gyakmm y = | X | 1 http://www.informika.ru/
108 I'paduk pyHKIMU y = | X | 1 http://www.informika.ru/
109 I'paduk Gyakmm y = | X | 1 http://www.informika.ru/
110 Kycouno-3anannpie G yHKIIMH 1 http://www.informika.ru/
111 Kycouno-3ananusie GpyHkuuu 1 http://www.informika.ru/
112 Kycouno-3aannpie ¢GyHKIIMH 1 http://www.informika.ru/
113 Kycouno-3anannpie ¢yHKIIMH 1 http://www.informika.ru/
114 Kﬁ:;ﬁ;gi‘;:’l pf:;:ﬂl‘;;?ﬁum 1 http://www.informika.ru/
115 VYpaBHeHUE ¢ IByMs TIEPEMEHHBIMU 1 http://www.informika.ru/
116 VYpaBHeHHE ¢ IBYMS TTIEPEMEHHBIMHU 1 http://www.informika.ru/
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117

['padux TMHEHHOTO ypaBHEHUS C
JBYMs TIEpEMEHHBIMU

http://www.informika.ru/

118

['padux TMHEHHOTO ypaBHEHUS C
JBYMs TIEpEMEHHBIMU

http://www.informika.ru/

119

CucreMbl TUHEUHBIX YPABHEHHH C
JIBYMsI IEpEMEHHBIMU

http://www.informika.ru/

120

CucreMbl TMHENHBIX YPABHEHUH C
JBYMs IIEpEMEHHBIMU

http://www.informika.ru/

121

['paduueckuit MmeTon pemieHus
CHCTEMBI JINHENHBIX YPABHEHUH C
JBYMsI [IEPEMEHHBIMU

http://www.informika.ru/

122

['paduueckuit MmeTon pemieHus
CHUCTEMBI JINHEWHBIX YPABHEHUI C
JIBYMsI IEPEMEHHBIMU

http://www.informika.ru/

123

Pemenne cucrem JTHHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJIOM ITOJICTAHOBKH U METOJIOM
CIJIOJKEHMS

http://www.informika.ru/

124

Pemenne cucrem TrMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJIOM ITOICTAHOBKH U METOIOM
CJIOJKEHMS

http://www.informika.ru/

125

Pemenne cucteM MTMHENHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
METOJIOM ITOICTAHOBKH U METOIOM
CJIOJKEHMS

http://www.informika.ru/
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Pemenne cucreM JUHENHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

126 http://www.informika.ru/
METOJIOM ITOJACTAHOBKH M METOJIOM
CII0XKCHUS
Cucrema 1ByX JUHEHHBIX YpaBHEHUM

127 C JBYMsI IEPEMEHHBIMU KaK MOJENb http://www.informika.ru/
peaNbHOM CUTYaIluN
KonTponbHas pabota no teme ) )

128 " . - http://www.informika.ru/

CucTeMbl TUHEHHBIX YpaBHCHHIA

[ToBTOpEeHue u 0000IIIEHHE.

129 P http://www.informika.ru/
Bripakenus ¢ mepeMeHHBIMU
[ToBTOpenue u 0600menne. CTerneHs ¢ ] ]

130 http://www.informika.ru/
HATypaJIbHBIM ITOKa3aTeleM
[ToBTOpenue u o6oOIIEeHHE.
OIHOYJICHBI 1 MHOT'OUJICHEI. ) )

131 http://www.informika.ru/
ToxxaecTBeHHbIE TpeoOpa3oBaHUs
anredpandeckux BhIPAKEHUN
[ToBTOpenue u 0600meHNEe. DOpMyITBI

132 p“ Py http://www.informika.ru/
COKPAIIEHHOTO YMHOXECHUS
[ToBTOpeHme u 0600IIEHNE.

133 P http://www.informika.ru/
Koopaunats! u rpaduxu.
[ToBTOpenue u 0600meHue. JInHeHas ) )

134 . . http://www.informika.ru/
byHKIMS U €€ cBOMCTBa

135 HToroBast KOHTpoONbHAs paboTa http://www.informika.ru/



http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/
http://www.informika.ru/

[ToBTOpenue u o6o6menue. Pemenue

136 CUCTEM JIMHEHHBIX YPABHCHHH C ABYMS 1 http://www.informika.ru/
HIepeMEHHBIMH
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



http://www.informika.ru/

YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O IMTPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Anre6pa. 7 knacc. 1 gacte. YuebHuk - Mopakosuy A.T'.
Anreb6pa. 7 knacc. 2 yactb. 3agaunuk - Mopakosud A.T.
METOJAUYECKUE MATEPUAJIbI JIUIS1 YUUTEJISA
Anrebpa: 7 knacc.
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://www.informika.ru/;

http://www/ed.gov.ru/;

http://edu.ru/;

http://teacher fio.ru,

http://encyclopedia.ru/.

http://www.unic.ssu.samara.ru/~nauka/:

http://www.edu.secna.ru/main/;

http://www.uztest.ru,

http://www.school-collection.edu.ru,

http://www.1september.ru,

http://www.kokch.kts.ru/cdo/,

https://edsoo.ru/.
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