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Yucaa v BbIYMCTICHUS

Pammonaneuble uncna. CpaBHEHHE, YNOPSAAOYMBAHHE M apUPMETHUECKHE NEHCTBUS C PalMOHATbHBIMHU
gyuciaaMu. UucnoBas npsmasi, MOLyJIb YUCIa.

CreneHb ¢ HATypaJbHBIM TOKa3aTelleM U e€ CBOIicTBa. 3amuch Yuciia B NECATHYHON MO3SUIIMOHHON crcTeMe
CUHCIICHUSI.

Perrenne TeKCTOBBIX 3ama4 apudmMeTHieckuM crocoboM. Pemienne 3a1ad U3 peanbHOM NMPaKTUKU Ha YacTH,
Ha JpoOu, Ha IPOLEHTHI, NMPUMEHEHHE OTHOLIEHWH W TNPONOPLMI NpH pEelIeHWH 3a/ad, peuieHHe 3ajgad Ha
JBIDKEHUE, pPaOOTy, IOKYIIKH, HAJIOTH.

JlemumocTs 1ienbIx uncesl. CBOMCTBA ACIIUMOCTH.

[Ipocteie u cocTaBHble uncna. YéTHbie W HeuéTHbIe uncna. [IpuzHaku genumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. IlpusHakM OETMMOCTH CYMMBl W TIPOM3BEICHUS LEJNBIX YHCEN IIPU PEUICHHH 337a4 C NPaAKTHIECKUM
COZIep>KaHUEM.

Haubonpimii oOmuid JeTUTeNh U HauMMEHbIEe OO0INee KpaTHOE IBYX 4YKceld. B3auMHO MpPOCTHIC YHCIA.
Anroputrm EBknuaa.

[enenue ¢ ocraTkoM. ApU(pMeETHIECKNE OTEPaIH HaJl OCTaTKaAMH.

Auaredopanyeckue BbIpaKeHUs

BripaxxeHue ¢ nepeMeHHbIMU. 3HaU€HUE BBIPAXKEHHUS C TepeMeHHbIMU. [IpencTaBieHne 3aBUCUMOCTH MEX Ty
BEJINYMHAMH B BUJIE (DOPMYIIBL.

ToxnectBo. ToxecTBEHHBIE TPE0OPa3OBaHus aNreOpanyeckux BhIpaXKeHuil. JJoka3aTenbCTBO TOXKICCTB.

OpHounensl. OMHOUWIEH CTaHAAPTHOTO BUIA. CTeNeHb OAHOUICHA.

Muorowiensl. MHorowieH crannapTHoro Buaa. Crernenb MHOrouieHa. ClioxKeHHe, BEIYUTaHNe, YMHOKECHHUE
U JeneHne MHorowieHoB. [IpeoOpa3zoBanue 11e710T0 BEIpaykeHus: B MHOTOWwIeH. KopHM MHOTOYJIeHa.

DopMyIIBl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBI U KBagpaT pa3HOCTH JABYX BBIPAKEHUH, KyO CyMMBbI
M Ky0 pa3HOCTH JBYX BBIPRKCHHH, pa3HOCTh KBaJpaToB JIBYX BBIPQKEHHH, IPON3BE/ICHUE PA3HOCTH M CyMMBI JIBYX
BBIPXECHUH, CyMMa M Pa3HOCTh KyOOB JABYX BBIPRKECHHH.

PasnoxeHne MHOTOUJICHAa HA MHOXKHUTEIH. BbIHECEeHHEe 00I1Iero MHOXKUTENS 32 CKOOKH. MeTo/] TpyIIHUPOBKH.

YpaBHeHUS U HepaBeHCTBA

VpaBHenue ¢ oaHoil nepemeHHoil. Kopenb ypaBHeHus. CBoHcTBa ypaBHEHUH C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTB ypaBHEHHH. Y paBHEHNE KaK MaTeMaTHYecKasi MOAENb PealbHOM CHTYaIIH.

JluneiiHoe ypaBHEHHE C OJHOM IepeMeHHOU. Uucio KopHeH JIMHEHHOro ypaBHEHUs. PelieHue TeKCTOBBIX
337124 ¢ TOMOIIBIO JTHHEHHBIX ypaBHEHMH. JInHEeHOe ypaBHEHHE, CO/lepKalliee 3HaK MOIYJIS.

YpaBHeHHE c JIBYMS IEpeMEHHBIMHU. | paduK JIMHEHHOTO ypaBHEHHUS C ABYyMs IepeMeHHbIMH. CHCTEeMbI
JUHEHHBIX YpaBHEHUH C IBYyMS NEepeMEeHHBIMHU. I'padrdaeckuii MeTO] pelIeHns] CUCTEMBl JIMHEHHBIX YpaBHEHUH C
JIByMs IIepeMEeHHBIMH. Perrenne cucteM JTWHEHHBIX ypaBHEHUH C JIBYMS IEPEMEHHBIMH METOJOM TOACTAHOBKH U
MeToAoM cioxkeHus. CucteMa [BYX JIMHEMHBIX ypaBHEHHMH C JAByMs IEPEMEHHBIMU KaK MOJENb pealbHON
CUTYAaIHH.

DOyHKIHUU

Koopaunata toukum Ha mpsmoi. UYucnoBele mnpoMexyTkH. PaccTosHue Mexay OByMs TOUYKaMU
KOOPAMHATHOM MpPSMOIi.

IIpsimoyronpHas cucTemMa KOOpAMHAT. AOcumcca W OpJMHATA TOYKM HAa KOOPAMHATHOM IUIOCKOCTH.
[Tpumeps! rpaduKoB, 3aJaHHBIX GOpMyIaMu. UYTeHne rpaKoB peabHbBIX 3aBUCHMOCTEH.

@OyHKIMOHABHBIE 3aBUCUMOCTH MEXIy BennunHaMu. [lonarne ¢pyHkumn. OyHKIMS Kak MareMaTHdecKas
MOJIeNTb peasibHOTO Tporecca. O0macTs onpeneneHus U 061acTh 3HaueHUH GyHKIuH. CrocoObl 3aMaHus (QyHKIMH.
I'paduk ¢ynkoun. [loHATHA MakcMMyMmMa W MHMHHMYyMa, BO3pDAaCTaHUs W YOBIBaHUS Ha INPHUMEpax pealbHBIX
3aBUCHUMOCTEH.

Jluueiinas ¢yukums, eé cpoiictBa. 'paduk muHelHOH ¢yHkumu. 'padux dyakmumu y = |x|. Kycoumo-
3a/laHHbIe (QYHKINY.
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KBaznparnsie kopHH. ApudMeTHYECKUi KBaJpaTHBI KOpeHb M ero cBoiicTBa. [loHsTHE MppalioHaIbHOTO
gucia. JeficTBus ¢ uppalroHanbHbIMU unciaaMy. CBoiicTBa JeiicTBUIl ¢ uppalMOHaIbHBIMU YuciaMu. CpaBHEHHE
UppalOHAIbHBIX YHCEL

IIpencraBnenns 0 pacHIMPEHHUAX YUCIOBBIX MHOXKECTB. MHOXKECTBa HATypalbHBIX, LIENBIX, PALMOHATIbHBIX,
JeicTBuTenpHbIX yncen. CpaBHeHuUe uncen. YHUCIoBbIe TPOMEXKYTKH.

JeiictBus ¢ ocratkamu. OcTaTku cTeneHel. [IpuMeHeHne 0CTaTKOB K PeIIeHUI0 YPABHEHUH B LIENbIX YUCIAX
U TEKCTOBBIX 3a7a4.

Pa3zMepbl 00BEKTOB OKPY’KAIOLIET0 MHUPA, JUIMTEIBHOCTh IPOLECCOB B OKpYykatomeMm mupe. CTaHaapTHBIN
BUJ YHCTIA.

Auiredpanyeckue BbIpasKeHUs

Anrebpardeckast poOb. [lomycTUMBIe 3HAYCHHS IEPEMEHHBIX B JPOOHO-PAMOHANBHBIX BBIPAKCHUAX.
OCHOBHOE CBOWCTBO anreOpamyeckoil apodu. CrokeHue, BBIYMTAHUE, YMHOXXEHUE M JICICHHE anreOpanyecKux
npobeit. Brinenenune menoit yactu anredpandeckoit qpoou.

ParonansHble BeIpaskeHHs. TOXIECTBEHHBIE TPEOOPa30BaHNs palliOHATBHBIX BHIPAKCHHH.

JonycTumble 3HaYeHUs] TIEPEMEHHBIX B BBIPAKEHUSX, COJEPKAIMX apu(pMETHYECKHUe KBaJApaTHBIE KOPHHU.
ToxnecTBeHHBIE TPe0OPa30BaHKS BRIPAKECHUH, COIEpKAINX apUpMETHYECKHE KBapaTHbIE KOPHHU.

CrerieHb ¢ eJIBIM TTOKa3aTesieM 1 e€ cBoiicTa. IIpeoOpa3oBaHne BEIpaskeHUH, COAEPKAIINX CTETICHH.

YpaBHeHUs U HepaBeHCTBA

KsanpatHoe ypaBHenune. @opmysa KOpHEH KBaapaTHOTO ypaBHEeHHs. KoIW4ecTBO NEHCTBUTENBHBIX KOpHEH
KBaJpaTHOTO ypaBHEHHA. Teopema Buera. YpaBHEHHs, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpaTHBIM
ypaBHeHHAM. KBagpaTHoe ypaBHEHHE C IapaMeTpoM. PellleHHe TEKCTOBBIX 3aJad € MOMOINBIO KBaJpaTHBIX
YpaBHEHUU.

JlpoGHo-panioHanbpHEIe  ypaBHeHMS. PerieHne ApoOHO-paIlOHATIbHBIX YpaBHEHHH. PenieHne TeKCTOBBIX
3aJad C MOMOUIBIO JpOOHO-pallMOHAIBHBIX YpaBHEHHH. ['padudeckas wuHTEpIpeTanus ypaBHEHHH C JOBYMS
MepEeMEHHBIMH.

UYucnosslie HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHCTBA. CIIOKEHHE M YMHOKEHHE YHCIOBBIX
HepaBeHCTB. OlieHUBaHNE 3HAYEHUS BBIPAKEHHS. J|oKa3aTeIbCTBO HEPABEHCTB.

IlonsiTie © pelIeHUH HEpaBeHCTBA C OJHOM IepeMeHHOW. MHOXECTBO PELIEHUI HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.

JIuneitHOE HEPABEHCTBO € OJIHOM NEPEMEHHON U MHOXKECTBA €ro peuleHui. Pemenre TMHeHHbBIX HEPaBEHCTB
¢ onxHON mepeMeHHOW. CHCTEMBI M COBOKYIHOCTH JHHEHHBIX HEPAaBEHCTB C OJHON mepeMeHHOH. Pemenue
TEKCTOBBIX 33/1a4 C IOMOILBIO JIMHEHHBIX HEPABEHCTB C OJHOM MepEMEHHOM.

DOYyHKUMHU

O0nacTp omnpeneneHuss 1 MHOXKeCTBO 3HaueHud (yHkunu. CriocoOs! 3ananus Gyukuuid. ['paduk GpyHKuMM.
Urenue cBoiicTB ¢yHKIMH 10 €€ rpaduxy. [Ipumepsl rpadukoB QYHKIMH, OTPaXKAIOMINX PEAIbHBIC MPOLIECCHI.

Jluneiinas Gynxuns. @yHKIMH, ONKUCHIBAIOIIME NPSMYIO M 00paTHYIO IPOIIOPINOHAIBHBIE 3aBUCUMOCTH, UX
rpaduKy.

Oyukimm Y = kx, y = kx + b, y = kix, y = X3, y = VX, y = |X| 1 ux cBoiicTBa. KycouHo-3a1aHHbIe (yHKIHN.
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Kopens n-ii crenenn u ero cpoiicTBa. CTeNeHb C palOHAIBHBIM ITOKa3aTeeM U e€ CBOICTRa.

Aurebpanyeckue BbIpaKeHHs

ToxnecTBeHHBIE TPeoOpa3oBaHUsl BBIPAKEHMH, COJAEpPXKAIIMX KOpPEeHb N-i cremeHW. ToXkIecTBEeHHBIE
npeoOpa3oBaHMs BEIPAKEHUH, COIEPKAIIUX CTEIICHb C PAIlMOHANBHBIM MTOKA3aTeIeM.

Ksampatueiii tpéxwinen. Kopuu kBampaTHOoro TtpéxuieHa. PasioxeHue KBagpaTHOro TpéXwieHa Ha
JMHENHbIE MHOXKUTEIH.

YpaBHeHHUS M HepaBeHCTBa

buxBanpatusie ypaBHeHHs. [IpuMepsl mpUMEHEHWH METOIOB PaBHOCHILHBIX INMPEOOpa3OBaAHMMA, 3aMEHBI
NepeMEHHOM, rpaMueckoro MeTo/1a MpH peIlieHUH ypaBHEHUH 3-i u 4-if creneHei.

Permienue 1poOHO-pallMOHAIBHBIX YPaBHEHHUH.



Pemenne cucteM ypaBHeHUH ¢ AByMsl NepeMeHHbIMU. PelieHue NOpOCTEHIIMX CUCTEM HEITUHEHHBIX
YpaBHEHHH C JIBYMs NepeMEHHbIMH. [ paduyeckuil MeTol pelleHHs] CHCTEMbl HEJIMHEHHBIX ypaBHEHHH C IBYMS
nepeMeHHbIMU. Cuctema IByX HEJTMHEHHBIX YPABHEHHH C ABYMS IIEPEMEHHBIMHU KaK MOJIEb PEATbHON CUTYalNH.

UucnoBsle HEpaBeHCTBA. PellieHyne TMHEHHbBIX HEpaBeHCTB. [loKka3aTebCTBO HEPABEHCTB.

KBaznparHble HepaBeHCTBa ¢ OJJHOH NepeMeHHOIl. Pelenne kBagpaTHBIX HEPaBEHCTB IpaUuECKUM METOIOM
U METOJOM HHTEepBanoB. MeToj MHTEpBalOB MJIs palOHAIBHBIX HepaBeHCTB. IIpocreifliiie HepaBeHCTBa ¢
MapaMeTPOM.

Pemenune TekcTOBBIX 3a7jau C MOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs epeMeHHBIMU. PellieHne HepaBeHCTBA ¢ IBYyMs NepeMeHHbIMU. CHCTEMBI HEPaBEHCTB
C IByMs IEpeMEHHBIMH. | padudecknii METON peIIeHNsI CHCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

DYyHKUMHU

Oynkuus. CBoiicTBa GYHKIMNA: HyTH (QYHKIUH, POMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIMH, MPOMEKYTKH
BO3pacTaHusi W yOblBaHWSA (yHKOWHM, 4€THBIE W HEYETHBIC (DYHKIUM, HauOOJNbIIee W HAWMCHbIIECE 3HAUYCHHS
(hyHKIHN.

KBagparuunas QyHkums u e€ cBoiictBa. Mcronb3oBaHHE CBOWCTB KBaJpaTHYHON (DYHKIMU JUIS PELICHUS
3agay. Iloctpoenue rpaduka kBaapartuuHoit ¢(yHkuuu. I[lomoxkenue rpaduka KBagpaTHYHOW (QYHKIHMH B
3aBUCUMOCTH OT €& ko3(duuuentos. Mpaduku pynxumii y =ax2, y = a(x — m)2u y = a(x — m)? +n. IoctpoeHue
rpadukoB (yHKIUIA C TOMOLIBIO TPeoOpa3oBaHUH.

JpoOHo-nuneiinas ¢pyukuus. Mccnemopanue GyHKIUi.

Oynknus y = X" ¢ HaTypaJbHBIM IIOKa3aTeneM N u e€ rpaduk.

YuciioBbIe MOCIEA0BATEIBHOCTH H IIPOTPECCHH

[MonsiTue uncnoBoii nocienoBarenbHOCTH. KoHeuHble U OeCKOHEYHbIE MocieaoBarenbHOCTH. OrpaHnYeHHas
MOCJIEIOBATENIFHOCTE. MOHOTOHHO Bo3pacraromiast (yObIBaromas) mocienoBaTeabHOCTh. CHocoObl 3amaHus
MIOCJICI0BATEILHOCTHU: OTIIMCATENbHBIHM, TAOINIHBIH, C TOMOLIBIO (POPMYJIIBI N-TO YICHA, PEKYPPEHTHBIH.

Apudmernueckas U reomerpuueckas mnporpeccud. CBoiicTBa 4ieHOB apu(METHUECKON U reOMETPUUECKOil
nporpeccuit. PopMyibl N-ro 4jieHa apuPpMETHIECKOH U TeOMETPUIECKOM Tporpeccuii. @opMyJIbl CyMMBI TIEPBBIX N
YWICHOB apu(METHUECKOH U TeOMETPHIECKON porpeccuii. 3a1a4un Ha POLEHTHI, 0aHKOBCKHE BKJIA/IbI, KPEAUTHI.

[IpencraBnenne O CXOAMMOCTH IIOCIEIOBATEIbHOCTH, O CYMMHPOBaHHH OECKOHEYHO YOBIBaromIei
Fe€OMETPUUYECKOH POTrPECCUH.

Meron maTematnueckoi uHIyKuuu. [Ipocreiinie npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOI'O OOLIEr0 0Opa3oBaHUs: OHa oOecreyrBacT
W3ydeHHe JAPYTHX IUCHHUIUIMH KaK eCTECTBEHHO-HAyYHOTO, TaK M TYMAaHHTapHOTO IMKIOB, €€ OCBOCHHE
HEOOXOIMMO JUIS TIPOJODKEHHUS 00pa3oBaHMA ¥ /IS MOBCEIHEBHOW JKM3HHU. Pa3zBuTHe y 0OydJaroOmmXcsl HaydHBIX
NpPEJCTaBJICHAN O TPOMCXOXKACHUM W CYINIHOCTH anrcOpamdeckux aOCTpakmuii, cmocode OTpaKCHHUs
MaTeMaTHYECKOW HAyKOH SBICHUI U MPOIECCOB B MPUPOAE U 0OIIECTBE, POIN MaTEMATHIECKOTO MOJCITUPOBAHHS B
HAYYHOM TIO3HAHWUH U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYIHOT'O MUPOBO33PEHUS U Ka9ECTB MBIIUICHHS,
HEOOXOUMBIX JISl aalTalliid B COBPEMEHHOM IH(poBOM odmiecTBe. M3ydeHue anreOpsl 00ecrieunBacT pa3BUTHE
YMEHHUS HAOJIOIaTh, CPABHUBATh, HAXOJHUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMeHTHPOBaHHO OOOCHOBBIBATH CBOW ICWCTBUS, BBIBOIBL, (hopMymmpoBaTh yTBepkieHHs. OCBOeHHE Kypca
anreOpbl 00eCIeYMBACT Pa3BUTHE JIOTHUYCCKOTO MBIIUICHUS OOYYarOIIUXCs: OHH HCIOJB3YIOT ACAYKTUBHBIC U
HMHAYKTUBHBIE pacCyXAeHus, 0000IIeHne U KOHKpeTHU3aluio, abcTparupoBanue U aHajoruoo. OOyueHue anreodpe
MpeIoiaraeT 3HAYUTENbHBIA 00BEM CaMOCTOATEIBHON NEATETFHOCTH O0YYAIOUINXCs, TIOATOMY CaMOCTOSTEIFHOE
pelieHne 3a1a4 00yJalonIIMUCS SBIISICTCS pealiu3alieil 1eATeIbHOCTHOTO IIPUHIINTIA 00YICHUS.

B crpykType nporpaMmsl ydeOHOTo Kypca «Asredpa» yriryOnéHHOro U3ydeHns: OCHOBHOE MECTO 3aHUMAIOT
COJIEPKATEITBHO-METOIMUCCKUE JIMHUM: «HUCIIa U BBIYUCICHUSNY, «ANTeOpandecKue BhIPAKEHUS», «YpaBHCHUS U
HepaBeHCTBay, «DyHkmny. Kaxknas u3 3THX comepiKaTelbHO-METOAMYESCKIX JINHUH Pa3BUBACTCS HA MPOTSDKCHUH
TpEX JIET M3YYCHHUS Kypca, B3aMMOJCHCTBYs C APYTMMHU €ro JIMHHAMHU. B Xome u3ydeHHs Kypca 00yJarouuMcCs
MPUXOJMTCS JIOTHYSCKH PacCyXJaTh, HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBINH S3bIK. B CB3M C 3THM B
mporpaMMy y4eOHOTO Kypca «AureOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI JIOTHKH, IPEICTaBICHHBIC BO BCEX
OCHOBHBIX pazfiellax MaTeMaTHYeCKOTo OOpa30BaHUS W CIIOCOOCTBYIOIIHE OBIAACHHIO OOYYAIONIMMHCS OCHOB
YHUBEPCAIbHOTO MaTeMaTH4eckoro sizbika. ConepikaTelbHOW M CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOro Kypca
«Anrebpay SBISIETCS €r0 HHTETPUPOBAHHEIN XapaKTep.

Conepxanne nTuHAHA «YuUclIa W BEIYUCICHISD CIY)KAT OCHOBOW JUIS MANLHEHINETO M3yYSHHS MAaTEMAaTHKH,
CIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOMIMXCS JIOTMYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHS I10JIb30BAThCS
AITOPUTMAMH, a TaKXKe IPUOOPETCHHIO MPAKTHYSCKUX HABBIKOB, HEOOXOMUMBIX JJIsI TIOBCEIHEBHOW JKHU3HH.
PasBuTHe TOHATHS O 4YHCIIE HA YPOBHE OCHOBHOTO 0O0IMIero oOpa3oBaHUs CBS3aHO C PAlOHANBHBIMH H
HUppaIMOHATIBHBIME YHCIaMH, (JOPMHUPOBAHUEM TMPEICTABICHUNA O JCHCTBUTEIHLHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS
YUCIIOBOH JIMHUH OTHECEHO K CpeHeMY 001ieMy 00pa3oBaHUIo.

ConmepkaHme JBYX anreOpandecKhx JHHUH — «AJreOpandecKue BBIpAKCHHUS» H «YpaBHEHHS U
HEpaBEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOMIMXCS MaTEMaTHYeCKOTO almapara, HeoOXOAUMOTO IS
pelieHust 3a/iau MaTeMaTHKH, CMEXHBIX MPEJAMETOB M OKpYy)Karoleil peanbHocTH. Ha ypoBHE OCHOBHOro 0011ero
00pa3oBaHUs y4eOHBI MaTepHaN TPYIIHPYETCS BOKPYT pPallMOHANBHBIX BBIpAKEHHUHA. Anredpa IEeMOHCTPUPYET
3HAYCHHE MATEeMAaTHUKU KaK s3bIKA IUIA MOCTPOCHUS MAaTEMAaTHYeCKHX MOJIENCH, ONMCaHHs IPOIECCOB M SBICHUN
peanbHOro Mupa. B 3amaunm oOyueHusi anreOpe BXOJAAT Takxke JajbHeillliee pa3BUTHE AITOPUTMHUYECKOTO
MBIIUICHHSI, HEOOXOAMMOT0, B YAaCTHOCTH, MJIS OCBOCHHS Kypca HWH()OPMATHKH, W OBJIQJCHHC HAaBBIKAMU
JNENYKTUBHBIX paccyxacHuil. [IpeoOpa3oBaHHe CHMBOIBHBIX (OPM CIIOCOOCTBYET Ppa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTE! K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanue (hyHKIHOHATbHO-TpaQHUIECKON JMHUM HAIEJICHO HA MOJydYeHHE OOYYAIOUIMMHCS 3HAHHMH O
(hYHKIHAX KaK Ba)XHEUIIeH MaTeMaTHUECKOW MOJIEIH IS OTIMCAHMSI M HCCIICIOBAHMS pa3HOOOPA3HBIX MPOLIECCOB U
SBIICHHHA B TIpUpojae u oOmiectBe. M3ydeHue MaTepuania CIIOCOOCTBYET pPAa3BHTHIO Y OOYYArOMIUXCS YMEHUS
UCIIONIb30BaTh Ppa3NIMYHbIe BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMaTHKH — CJIOBECHOTO, CHMBOJIMYECKOTIO,
rpa)u4ecKoro, BHOCHT BKJIa1 B ()OPMHPOBAHKE MPEACTABICHUI O POJM MAaTEMATHKHA B Pa3BUTHU [UBHIN3AIHHA U
KYJIBTYPBHI.

YrnyOon€HHblld Kypc anreOpbl XapakTepru3yeTcss N3y4eHUEM JOIMOJHUTEIBHOTO TEOPETHUECKOTO ammapaTa u
CBSA3aHHBIX C HHMM METOIOB pelIeHUs 3amad. AsreOpa SIBISETCS S3BIKOM JUIs  ONKMCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY)KUT OCHOBOH MATEMAaTHYECKOTo MojeiupoBaHus. Ilpm 3ToM camMu  OOBEKTHI
MATEMAaTHYCCKUX YMO3AKIIOUCHHHA W MPHHATBIE B aireOpe NpaBWiia WX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT
(hopMupoBaHHIO YMEHUI 0O0OCHOBBIBATE M IOKAa3BIBATh CY)KICHHS, PAa3BUBAIOT MATEMAaTHUECKYI0 HHTYUIHIO, KPATKO
W HArJHO PACKPBIBAIOT MEXaHU3M JIOTUYECKHX IMOCTPOCHHU M ydYaT MX NPUMEHEHHI0. Tem cambIM anredpa
3aHUMAET OJIHO M3 BEIYIIUX MECT B (JOPMHUPOBAHUH HAYYHO-TCOPETUUCCKOTO MBIIUICHHS 00YUAIOIIUXCS.

CornacHo ydeOHOMY TulaHy B 7-9 Kiaccax M3ydaeTcsi Y4eOHBIH Kypc «Airebpa», KOTOPBIH BKIIOYAET
CIICIYIOIINEe OCHOBHBIE pa3fensl colepkaHusa: «Umcina ¥ BBIYHCICHUSNY, «ANTeOpamyecKue BBIPAKCHI,
«YpaBHCHUS U HEPABECHCTBAY, «DyHKIHN».



Ha uzyuenne yuebHoro Kypca «Anredpa» orBoaurcst 408 wacos: B 7 knacce — 136 yacoB (4 yaca B HeJelIo0),
B 8 kimacce — 136 yacoB (4 yaca B Hefelno), B 9 kimacce — 136 yacos (4 yaca B HEZIGINIO).



IIITAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI YUHEBHOI'O KYPCA «AJITEBEPA» HA
VTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBII[ET'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHUS IPOTPAMMEI [T0 MAaTEMAaTHKE XapaKTePU3YIOTCS B HaCTH:

1) naTpHOTHYECKOro BOCIIUTAHUS:

MPOSIBIIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOI MaTeMaTHKU, IEHHOCTHBIM OTHOIICHUEM K
JIOCTUKEHUSIM POCCUHCKMX MaTeMAaTUKOB M POCCHUHCKONW MaTeMaTH4YeCKOM IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTHKEHHUH B IPYTUX HAyKaxX W MPUKIAJHEIX chepax;

2) rpa’kAaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BHINIOJIHEHHIO OOS3aHHOCTEH Tpa)iIaHMHA W pealu3allii €ro IpaB, MPEICTAaBICHHEM O
MaTeMaTHYeCKHX OCHOBax (YHKIIMOHUPOBAHUS pa3JIMUHBIX CTPYKTYp, SIBJICHHWH, NPOLENyp TIpaXkJaHCKOTO
oOrecTBa (HaIpUMeEp, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCY)KICHHIO 3THYCCKHX MPOOJIEM, CBS3aHHBIX C
MPaKTUIeCKAM TPUMCHEHHUEM NOCTIDKCHHHA HAYKH, OCO3HAHHEM BaKHOCTH MOPAIBHO-3THYECKUX MPHHIIUIIOB B
NESTeTHPHOCTH YUEHOTO;

3) TPyAOBOr0 BOCIIUTAHUS:

YCTaHOBKOH Ha aKTHBHOE yYacTHE B PCIICHHH MPaKTUYECKUX 3a7ad MaTeMaTHYSCKOW HampaBICHHOCTH,
OCO3HAaHMEM BaXKHOCTH MAaTEMaTHYECKOTO OOpa3oBaHHMsS Ha TNPOTHKCHHW BCEH JKU3HHM [UIA  YCHEITHOU
npodeccHoHaNBHOI JeSTeNbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM M IOCTPOCHUEM
WHJIMBHIYalIbHOI TpaeKTopuu 00pa3oBaHUs M )KU3HEHHBIX ITAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEIH;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

CHOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETHYECKOMY BOCHpPHATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
peIIeHH, pacCyXICHHUH, YMEHHIO BUICTh MAaTEMaTHUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEH HAYYHOI'O MO3HAHMA:

OpHeHTaL{I/Ieﬁ B JC€ATCIIBHOCTU Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBJ'IeHHfI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPHUPOIBI W OOIIECTBAa, TOHUMAHUEM MaTeMaTHYeCKOW Haykd Kak chepsl
YEIIOBEUECKON ICATEIIEHOCTH, STANOB €€ Pa3BUTHA U 3HAYUMOCTH JIJIS Pa3BUTHS [UBIIIN3AIINH, OBIIAJICHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOH KyJILTypOi/'I Kak CpCIACTBOM IIO3HAaHHUA MHpA, OBJIaJCHHUEM HaBbIKaMU
HCCIIEI0BATEIBCKON AEATEIEHOCTH;

6) ¢usuyeckoro BocCHUTaHUS, (OPMUPOBAHUSI KYJBTYPbl 3I0POBbSI M 3MOLMOHAJIBHOIO
01aromoJryyms:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKHE 3HAHUS B HMHTEpEcax CBOErO 3I0POBBS, BEICHHS 3I0POBOTO
oOpasa Xu3HU (3TOpPOBOE NHUTAHWE, COATAHCHPOBAHHBIM pPEXHUM 3aHATHH W OTIBIXA, peryispHas (u3ndeckas
AKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HaBBIKA pepIeKCHH, TPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY M TAKOTO XK€ IpaBa
JIPYTOTO YeJIOBEKa;

7) 3K0JIOTHYECKOT0 BOCIUTAHUS:

OpHEHTalell Ha INPUMEHEHHE MaTeMaTHYeCKMX 3HAaHMH JUI pelleHHs 33ja4 B OOJacTH COXPaHHOCTH
Oprma}omeﬁ Cpe€abl, INIAHUPOBAHUA ITOCTYIIKOB U OIICHKH UX BO3MOKHBIX l'lOCJ'le]lCTBI/Iﬁ JJIs1 oxpyma}omef/i Cpeanl,
0CO3HaHMEM TI00aTHFHOTO XapaKTepa HKOJIOTHYECKIX MPOOIIeM U ITyTel UX peIieHus;

8) ajanTanuu K U3MEHAIOIHMMCSH YCIOBUSIM COUAIBHON 1 MPUPOIHOM cpeabI:

TOTOBHOCTBIO K ACHCTBHUSIM B YCIOBUSIX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
yepe3 MPaKTHYECKYIO JeSTeIFHOCTh, B TOM YHCIIE YMEHHE YUUThCA y APYTUX JIOJEH, MPHOOpeTaTh B COBMECTHOU
JIeSITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIBITA APYTHUX;

HEOOXOIMMOCTBI0 B ()OPMUPOBAHMM HOBBIX 3HAaHWH, (OPMYIHpPOBATH WJEH, IOHATHSA, THIIOTE3Bl 00
00beKTax H ABJICHUAX, B TOM 4YHUCJIC paHEC HCU3BCCTHBIX, OCO3HABaThb }le(bI/I[H/ITBI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalMIO, BOCIIPHHHUMATh CTPECCOBYIO CHUTYAIMI0 KaK BBI3OB,
TpeOYIOUII KOHTPMEpP, KOPPEKTUPOBATh MPUHIMAEMBIC PEIICHHUS U ACHCTBH, (POPMYIMPOBATE M OIICHUBATH PUCKHI
1 TIOCIIEACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHI



B pesynbraTe OocBOGHMS MPOTrpaMMbl MO MaTeMaTHKE Ha ypPOBHE OCHOBHOTO OOIIero oOpa3oBaHus y
oOyuatomierocs OyayT cQOpPMHUpOBaHBI MeTampeAMeTHbIe Pe3yJdbTaThl, XapaKTEepU3YIOLIMECS OBJaJCHHEM
YHHUBEPCANbHBIMU TI03HABATEIBHBIMU JICHCTBUAMH, YHUBEPCATbHBIMH KOMMYHHUKAaTHBHBIMH ICHCTBHSAMH U
YHHUBEPCAIBHBIMHU PETYJISITUBHBIMA ACHCTBUSIMU.

ITo3naBaTenbHBIC YHHBEpPCATbHBIC yYeOHbIe 1elCTBUSA
Ba3oBble Jlornueckue AeicTBUA:

BBIBJIATh U XapaKTEPHU30BATh CYNIECTBEHHBIC MPU3HAKA MAaTEMAaTHIECKUX OOBEKTOB, IOHITHH, OTHOIICHUH
MEXAYy NOHITUSAMH, (OPMYIMUpPOBATH ONpENETICHUs] MOHITHI, YCTAaHABIMBATh CYIIECTBEHHBIH IpH3HAK
Kiaccu(uKaum, OCHOBaHUS JJIsi 0000IIEHUS U CPaBHEHHSI, KPUTEPUH ITPOBOAMMOIO aHAIN3a;

BOCIPUHHUMATh, (OPMYyIHpOBaTh M TIPEOOPa3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIC WM OTPHIATENIbHBIC,
€/IMHUYHBIE, YaCTHBIE U 00IINe, YCIOBHEIE;

BbIABJIATD MAaTCMAaTUYCCKUE 3aKOHOMCEPHOCTH, B3aMMOCBA3M U TIPOTUBOPCYUSA B (baKTax, JaHHBbIX,
HaOIOACHUSX W YTBEP)KICHUSX, IPEAJIaraTh KPUTEPUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH M IIPOTHBOPEYNii;

JieNaTh BBIBOJABI C HCIONB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M HHIYKTHBHBIX YMO3AaKIIOUEHHH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKACHUIl (IpsMBIe M OT MPOTUBHOIO), NPOBOAUTH
CaMOCTOSATENBHO JIOKA3aTEeIbCTBA MaTEMAaTHIECKUX (DAaKTOB, BBHICTPANBATh apTyMEHTAINIO, IPHBOANUTH IIPUMEPHI
KOHTPIIPUMEPLI, IPUMEHATH MCTO MaTeMaTHYECKOM WHAYKOHWU, 000CHOBEIBATh CO6CTBCHHI)I€ pacCyKaCHUd,

BBIOMpATh croco0 perieHus y4eOHOHM 3amaud (CpaBHHBaTh HECKOJBKO BapHAaHTOB peEIICHHs, BHIOMpATh
HanOosee MoIXOJSIINH C y4ETOM CaMOCTOSATENHHO BBIJICICHHBIX KPHTEPHEB).

Ba3oBble HcciieqoBaTeIbCcKue 1eiicCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIIEAOBATEILCKUA WHCTPYMEHT IO3HaHHs, (OPMYJIHPOBATH BOIPOCHI,
(uKcHpyIOIUe MPOTUBOPEUHE, MPOOIEMy, CaMOCTOSTENBFHO YCTaHABIMBATh HMCKOMOE M JaHHOE, (OPMUPOBATH
TUIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3HIIMIO, MHEHUE;

MPOBOIUTH TI0 CaMOCTOSITEIBHO COCTaBICHHOMY IUIaHy 3KCIEPHMEHT, MCCIEAOBaHHME IO YCTAHOBIICHHIO
0COOEHHOCTEW MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEI 00BEKTOB MEK/Ty CO0Oii;

CaMOCTOATENBHO (HOPMYJIMPOBATh OOOOIICHHS W BBIBOJBI 110 PE3yJbTaTaM HPOBEAEHHOTO HaOIIOJEeHUS,
HCCIICJ0OBaHMA, DKCIEPUMECHTA, OLICHUBATHE JOCTOBEPHOCTDH MOJTYUCHHBIX PE3YyJIbTAaTOB, BEIBOJOB U O606meHHﬁ;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOIecca, a TaKKe BBIABUIaTh MPEIINOJIOKESHHUS O €ro pa3BUTHH B
HOBBIX YCIOBUSIX.

PaGora c undopmanueii:

BBISIBIISITH HEOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAITUH, JAHHBIX, HECOOXOIUMBIX IS PEIICHHUS 3a/1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CUCTEMATHU3MPOBATh M WHTEPIPETHPOBATh MH(OPMALMIO PA3IMYHBIX BHIOB H
(hop™m npescTaBICHUS;

BBIOMpaTh (OpMy IpeAcTaBiieHUs HHGOPMAMKM W HJUIIOCTPUPOBATh pelIaeMble 3aJadd CXeMaMH,
JuarpaMMaMu, HHOH rpauKoi 1 MX KOMOMHAIIMSIMI;

OLICHMBATh HAA&KHOCTh MHQPOPMAIMM 10 KPHUTEPHAM, IPEUIOKEHHBIM WM  Cc(HOPMYIUPOBAHHEIM
CaMOCTOSITENTBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCcAIbHbIE YueOHbIe T1eiicTBUS

BOCIIPHHAMATh U (HOPMYITHPOBATH CYKICHHS B COOTBETCTBHHU C YCIOBHSMH H IIENSIMH OOIICHUS, SICHO,
TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaxX, AaBaTh MOSICHEHUS IO XOIYy
pelIeHus 3a1aul, KOMMEHTUPOBATh MOIY4YEHHbIN pe3yJIbTaT;

B X0/1e 00CYXK/ICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI, MPOOIIEMBI, pelraeMoi 3a1adu,
BBICKA3bIBaTh WJIEHM, HAalleJIEHHblE Ha TOUCK PELIEHMsI, COIMOCTABIISATh CBOU CYXKIEHHUS C CYXICHUSMU JPYruxX
YYaCTHHKOB AHMAJOra, oOHApyKMBaTh pa3INYHe M CXOACTBO IO3WINHA, B KOPPEKTHOW (opme (opMyIHpoBaTh
pa3HOTJIaCHsl, CBOW BO3PAKEHUS;

MPECTaBIsATh Pe3yJbTaThl pPEUICHHs 3aJlauM, DKCIEPUMEHTA, HCCIICIOBAHMS, MPOEKTa, CaMOCTOATEIbHO
BBEIOMpaTh POpMAT BBHICTYIICHUS ¢ YIETOM 3a7a4 MPE3eHTAIN U 0COOCHHOCTEH ay IuTOPHUH;

MMOHMMATh ¥ UCTIOJIh30BaTh MPEUMYIIIECTBA KOMaHHON W WHIUBUAYAIBHON pabOThI MPU PEIICHNH YIeOHBIX
MaTeMaTUYeCKUX 3a/ay, NMPUHUMAThb LEJIb COBMECTHON NEATENbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOM
paboTEhI, pacmpeneNisaTh BUABI paOdoT, TOTOBAPUBATHLCS, 00CYKIATh MPOIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBLKUX JIFOJICH;



Yy4acTBOBAaTh B IPYMIIOBEIX (hopMax padoTHI (00CyxkneHHs, 0OMEH MHEHHH, «MO3TOBbIEC IUTYPMbBI» H HHBIE);
BBINOJIHATh CBOIO 4aCTh PabOTHI U KOOPJAMHUPOBATb CBOM JEHCTBMA C APYrUMM WICHAMHM KOMAaH[BI, OLICHUBAThH
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOETO BKJIaAa B OOMIMH pe3ynbTaT 10 KPHUTEPHSIM, C(HOpMyIMpOBaHHBIM
YYaCTHUKAMH B3aNMOACHCTBUSI.

PeryasiTuBHBIC YHHBepcalbHbIe y4eOHbIe el CTBUSA
Camoopranmusanus:

BBIABJIATH NPOOJIEMBI IJISI PEIICHUS B JKU3HEHHBIX M YUEOHBIX CHTYaIlMsIX, ODHEHTHPOBATHCS B PA3IMIHBIX
MOJX0/aX MPUHATHUS pellleHNH (MHIUBUyaIbHOE, [PYNIIOBOE);

CaMOCTOSATENLHO COCTABIISTD IUIaH, AJITOPUTM pPEIleHHUs 33/1a4 (WK €ro 4acTb), BEIOMPATh CIoco0 peleHus
¢ y4€TOM HMMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTHPOBAaTh M KOPPEKTUPOBATH BAPHAHTHI
peuieHuii ¢ yuérom HOBOH MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTELIEKT:

BJIaJ€Th CIOCOO0AMH CaMOIPOBEPKH, CAaMOKOHTPOJSI MpoLecca M pe3yibTaTa pPEIIeHHs MaTeMaTHYECKOH
3aJa4yy, CAMOMOTHUBALUY U pedrexcnm;

NpeBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPH DPELICHUH 3aJlaud, BHOCHTH KOPPEKTHBHI B
JIeITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAlACHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHE PE3yJbTaTa AESATEIBHOCTH ITOCTABICHHON LENN U YCIOBHAM, OOBSICHATh PHINHBI
JIOCTHKEHUSI WIIM HEJIOCTIIKEHNUS LIeJIN, HAXOJUTh OIIUOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIBITY;

BBIP@XKATh MOLIUK MPH W3yYCHUH MaTeMaTHYeCKUX OOBEKTOB U (haKTOB, JaBaTh SMOLMOHAIBHYIO OLCHKY
peleHys 3aJa4uu.

INPEJMETHBIE PE3YJIbTATBI

K koHIy 00y4enust B 7 kjiacce 00y4JaroNUics MONTYIHT CIEIYIONINE IPEIMETHBIC PE3yIbTaThl:

Yucaa v BbIYMCTICHUS

PaunonanbsHele uncna.

[Tepexoauth OT oOAHOW (OPMBI 3amMCH 4YHCEN K Apyroil (mpeoOpa3oBbIBaTh JECATHYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATHYHYIO, B YACTHOCTH B OCCKOHEUHYIO ICCATHUHYIO APOOB).

Hcnonp30BaTh MOHATUS MHOXECTBA HATYPAJbHBIX YMCEN, MHOXECTBA LEJBIX YHCEN, MHOXECTBA
paIMoOHAaIBHBIX YUCEN MPH PENICHNH 3a]1a4, TPOBEJACHUH PACCYXACHUN 1 JT0Ka3aTEeIbCTB.

[TonnMath 1 OOBSACHATH CMBICH MO3UITMOHHON 3aMTUCH HATYPATIHLHOTO YUCIIA.

CpaBHUBATh U YIOPAJOYMBATH PALIMOHAJIbHBIE YUCIIA.

BreimonHATh, coderass YCTHbIE U NMHUChMEHHBIE TPUEMBI, apuPMeETHYeCKUe ACUCTBHS C PAMOHAILHBIMH
4HCJIaMU, UCIIOJIb30BATh CBOMCTBA YNCEN U IIPABUIIA NEUCTBUMN, IPUEMBI PALIUOHAJIbHBIX BHIYUCICHU.

BrinonHATh AeMCTBUS CO CTETIEHSAMU C HATYPAJIbHBIMU [TOKA3aTEIsIMU.

HaxonuTh 3Ha4eHHs YUCIOBBIX BRIPAKEHUH, COJIEpPIKALIUX PAllMOHATIbHBIE YUCIIA U CTENIEHU C HATYpaJbHbIM
MoKa3areseM, MPUMEHSATh pa3HOOOpa3Hbie CIOCOObI W MPUEMBI BBIUYUCIICHHS, COCTABIISITH U OIEHUBATh YUCIIOBBIC
BBIPKEHUS MPH PEIICHUU TPAKTUYCCKUX 33734 M 33a7a4 U3 IPYTUX YIeOHBIX PEAMETOB.

OKpyrisaTh 4Yucia C 33JaHHOM TOYHOCTBIO, a TakXe IO CMBICIY MPAKTHYECKOH CUTyaluH, BBIIOJIHATH
MPUKUAKY W OIEHKY pe3yJibTaTa BBIYMCICHUH, OIEHKY 3HAYCHWH YHCIOBBIX BBIPAKEHUH, B TOM YHCIE TPH
PEIIeHNN PAKTHYECKHUX 3aad.

Pemate TekcToBEIC 3a1auu apU(METHISCKIM CIIOCOOOM, UCTIOIE30BaTh TaOJHIIBI, CXEMBI, YEPTEKH, TPYTUE
CpeJlcTBa NMPEICTABICHHS JaHHBIX MPU PEIICHUH 3a/1a4.

Pemats mpakTUKO-OPHEHTUPOBAHHEIE 3a]]a4H, CBSI3aHHBIC C OTHOIICHWEM BEIWYHH, TPOTIOPIIMOHATBHOCTHIO
BEJIMYMH, NMPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 33Jad C YYETOM OTPAHUYEHHM, CBSI3aHHBIX CO
CBOWCTBaMH PacCMaTPUBACMBIX 00BEKTOB.

JlenmnMocCTb.

Jloka3pIBaTh M IPUMEHSTH MIPU PELICHUH 3a/lad PU3HAKKU AeTUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusHaku
JIETTUMOCTH CYMMBI U TIPOU3BENICHUS 1IEJIbIX YHCETT.

PacknanpiBaTh Ha MHOKUTENIN HATypaJIbHbIE YNCIIA.

CB000IHO OTIEPHPOBATH MOHATHAMH: YETHOE YNCIIO0, HEIETHOE YHCIIO, B3aNMHO IIPOCTHIC YHCIIA.

Haxonute HanOompinuii oOMIKMH JETUTENh U HaMMEHbIEe O0IIee KPaTHOEC YUCENl U HUCIOJIh30BaTh UX MPHU
pelIeHnH 3aa4, IPUMEHATh anroput™ EBkiunaa.



OnepupoBarh NOHATHEM OCTaTKa 110 MOAYJIO, IPUMEHATh CBOMCTBA CPaBHEHUH 0 MOJYIIIO.

Auarebpanyeckue BbIpaKeHHUs

BeIpaxkeHns ¢ nepeMeHHBIMH.

Hcnonp3oBaTh anreOpanyecKyl0 TEPMHHOJIOTHIO M CHMBOJIMKY, TPHMEHITh €€ B IIPOIECCE OCBOCHUS
yueOHOro MaTepuana.

HaxoauTh 3HaueHHs OyKBEHHBIX BBIPDXKCHUI NPY 3aJaHHBIX 3HAUCHUSIX TIEPEMEHHBIX.

Hcnons30BaTh MOHATHE TOXKIECTBA, BHIIOIHATH TOKAECCTBEHHbIE TPe00Pa30BaHNUs BHIPAKECHHH, IOKA3bIBATh
TOKECTBA.

MHoOrouneHs!.

BomonHATe mpeoOpa3oBaHUsl LENOr0 BHIPAKCHHS B MHOTOWIECH MPUBEICHUEM IOJOOHBIX ClIAaracMbIX,
PacKpBITHEM CKOOOK.

BrinonsaTe neiicTBuA (CloXKeHHUe, BBIYUTaHHE, YMHOXKEHHE) C OJJHOWICHAMH U C MHOTOWIEHAMH, IPUMEHSATh
(hopMysIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaZpaT M KyO0 CyMMBI, KBaapaT M KyO Pa3HOCTH, Pa3HOCTh KBaapaToB,
CyMMa ¥ pa3HOCTh KyOOB), B TOM YHCJIE AT YIPOIICHNS BHIYUCICHUI.

OcCyIIeCTBIATh Pa3/IoKCHUE MHOTOWICHOB Ha MHOMKHTENM C TMOMOIIBIO BBIHECEHHS 3a CKOOKM 00IIiero
MHOXKUTEJSL, TPYIITUPOBKH ClIaraeMbIX, IPUMEHSSI (POPMYJIbI COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHATh TpeoOpa3oBaHMs MHOTOYJICHOB U PEIICHMS Pa3MYHbIX 3aJad N3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEealbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaIbHBIMHU IT0KA3aTENsIMH 1S TPeoOpa30BaHusl BEIPAKCHUIH.

YpaBHeHusi U HepaBeHCTBA

Pemare 5mHeWHBIE ypaBHEHHUs C OIHOI NEPEMEHHOH, NPUMEHSAA IMpaBHIa IEpexoja OT HCXOJHOTO
ypaBHEHHS K PaBHOCUIIBHOMY eMy. [IpoBepsITh, sIBISETCS JIM YUCIO KOPHEM YpaBHEHHUS.

[TonOupaTs npuMepsI Map YUCe, SBISIOMNXCS PEIICHUEM JINHEHHOTO YPaBHEHHS C JBYMS IEPEMEHHBIMH.

CrponuTh B KOOPJMHATHOH IUIOCKOCTH IpaduK JTUHEHHOTO YpaBHEHHUS C ABYMS NEPEMEHHBIMH, IOJIB3YSChH
rpaduKkoM, IPUBOUTH TIPUMEPBI PELICHHS YPaBHEHHSI.

Pemate cuctemsl IBYX IMHEIHBIX YpaBHEHUH ¢ ABYMS IIEPEMEHHBIMHU, B TOM YHCJIE TpadHuecKu.

CocTaBnaATh M pemIaTh IMHEHHOE YpaBHEHHME MM CHCTEMY JIMHEHHBIX ypaBHEHHH IO YCJIOBUIO 3aJauH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjaudl MIOJIy4YEHHBIH pe3yIbTaT.

DyHKIHUU

KoopaunaTts! u rpaduxw.

N3o0paxaTh Ha KOOPANHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPANHATAM, JIyYH, OTPE3KH,
MHTEPBAJIBI, 3aIHCHIBATH YHCIOBBIE IPOMEKYTKH Ha aNreOpandeckoM si3BIKE.

OTmeuaTh B KOOPIMHATHOM TNIOCKOCTH TOYKH MO 33JaHHBIM KOOPIUHATAM.

DYHKIUHU.

CrpouTtb rpaduKy JIMHEHHBIX QYHKIUH.

OnwuceiBaTh ¢ NMOMOILIBIO (YHKIMH H3BECTHBIE 3aBUCHMOCTH MEXAY BEIWYMHAMH: CKOPOCTH, BpeMs,
paccTosiHue, [1eHa, KOJIMUeCTBO, CTOMMOCTb, TIPOU3BOJUTEIILHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKIMHK 110 3HAYEHHIO e€ apryMeHTa.

[TornmaTs rpaduueckuii cnocod mpeacTaBIeHUs U aHANU3a WHGOPMALMH, N3BJIEKaTh U HHTEPIPETHPOBATH
nHpopManuio u3 rpauKoB peabHBIX MPOIECCOB U 3aBUCHMOCTEH.

Hcnons3oBath cBoiicTBa (GyHKIMH Uil aHaiuu3a TpadUKOB peajbHBIX 3aBHUCUMOCTEH (HyaW (QyHKIWH,
MIPOMEKYTKHA 3HAKOMOCTOSHCTBA (DYHKIMH, TMPOMEXYTKH BO3pACTaHWsA W YObIBaHHS (YHKIWH, HanOONbIIeEe H
HauMeHbIIIee 3HaYeHUs PYHKIIHH).

Hcnonp3oBath rpadukn It MCCIEe0BaHMS MPOLECCOB M 3aBHCHUMOCTEH, NPH pEIIeHNH 3a7ad U3 JPYrHx
y4e0HBIX IPEAMETOB U pPeabHON )KU3HH.

K xoniry o0yueHus B 8 kiacce oOydaromuiicss IOTYyYUT CIAEAYIONINE TPEAMETHEBIE PE3YyIbTAThI:

Yucyia v BBIYUCTEHUS

HppanuoHansHbIe Yucia.

[ToHrMaTh 1 MCTIOIB30BATh MPEACTABICHUS O PACIIMPEHUN YHUCIIOBBIX MHOXKECTB.

CBOOOHO OmNEpUPOBATh MOHITHUSAMHU: KBaJpPATHBI KOPCHb, apu(MCETHUYCCKHI KBaJPAaTHBIA KOPCHb,
UppaIMOHATBHOE YHCIIO, HAXOIUTh, OICHUBATH KBAJAPATHBIC KOPHH, HCIOIb3Yys P HEOOXOAUMOCTH KaJIbKYJISATOD,
BBITIOJTHATH TPE0OpPa30BaHNs BRIPAKEHHUHN, COICPKAIINX KBaIpaTHBIC KOPHH, MCIIONB3YS CBOHCTBA KOPHEH.

Hcnonp30BaTe HadalbHBIE MPEACTABICHHUS O MHOXKECTBE JICHCTBUTENBHBIX YHCEN IS CpPaBHCHHSA,
OKPYTJICHUS M BEIYUCIICHU, N300paXKaTh JCHCTBUTEIBHBIC YUCIA TOYKAMU HA KOOPIUHATHOW TPSIMOH.



Hcnonp3oBath 3anucu OONBIIMX M MalbIX YHCEJN C IOMOIIBIO AECATUYHBIX Jpo0eil n creneneit uucna 10,
3aMUCBIBATh U OKPYTIISTh YUCIOBBIE 3HAUEHUS pealibHBIX BEJIMYHUH C HCIOIb30BAHUEM PA3HBIX CUCTEM U3MEpPEHHUI.

JlenmMMocCTb.

CB0OOIHO OmNEpPHPOBaTh MOHATHEM OCTaTKa MO MOAYIIO, NMPUMEHATh CBOMCTBA CPaBHEHUH IO MOAYIIIO,
HaXOJUTh OCTaTKU CYMMBI U IIPOU3BEACHUS 10 JaHHOMY MOJYJIIO.

Auaredopanyeckue BbIpaKeHHs

JpoOHO-paloHaIbHbIE BRIPAKEHHS.

HaxoauTh nonycTrMble 3HaY€HHS NEPEMEHHBIX B JPOOHO-PallMOHAIBHBIX BEIPAKCHHUSX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAllMOHAIBHOM POOH.

BeimonHATe mpuBencHHE anreOpandeckux ApoOel K oO0meMy 3HAMEHATEIN0, CIO0)KEHHE, YMHOXKEHHE,
JIeIIeHNe anreOpandecKux Ipooe.

BhINOMHATE TOKAECTBEHHBIE IPE0Opa30BaHuUs pallMOHAIBHBIX BHIPAKEHHH.

[IpumeHATh TpeoOpa3oBaHMS BBIPAKCHUH UIA PELICHUS DPa3IMYHBIX 3a1ad M3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEANbHON MPAKTHUKH.

CreneHu.

[lpumeHsATh TMOHSATHE CTENEHH C LEJbIM I0Ka3aTeleM, BBINOJHATh NPeoOpa3oBaHUsl BBIPAKEHUH,
COJIEpKAIMX CTENEHH C LIETIbIM MOKa3aTeNeM.

HppannoHnanabHbIe BEIpaXKEHUS.

HaxoauTh 1onycTHMBble 3HAYCHUSI IEPEMEHHBIX B BRIPOKEHHSX, COACPKALIMX apu(hMETHIECKHE KBAIPATHBIC
KOpHHU.

BeImonHATs TpeoOpa3oBaHust HPPALMOHATIBHBIX BEIPasKeHNUH, UCIIOIb3YS CBOHCTBA KOPHEH.

YpaBHeHUs 1 HepaBeHCTBA

Pemate xBagpaTHBIE ypaBHEHHUSI.

PemaTs n1po6HO-paIiioHaIbHBIE YPaBHEHUS.

Pewlate nMHEMHBIE YypaBHEHUS C IapaMeTpaMu, HECJIOXHbIE CHCTEMBbl JIMHEWHBIX YPaBHEHHHM C
napamMeTpamH.

[IpoBoanTh HMcCIEROBaHUS ypaBHEHWH W CHUCTEM YPaBHEHHI, B TOM 4YHCIE C NPUMEHEHHEM TpaUuecKux
Npe/ICTaBICHUH (YCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa YpPaBHEHUH PEIICHHs, €CIIH UMEET, TO CKOJIBKO,
U mpodee).

[lepexoauTs 0T croBecHOH (HOPMYIHPOBKU 33a4M K €€ anreOpandecKoil MOJIENN C TIOMOIIBIO COCTABICHUS
YPaBHEHHS WM CHCTEMBI YpaBHEHWH, MHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3yJibTar.

ITpuMeHSTH CBOWCTBA YHCIOBBIX HEPABEHCTB JUIS CPAaBHEHUS, OLIEHKH, pelIaTh JMHEIHbIe HEpaBEHCTBA C
OJTHOM TepeMEeHHON M WX CHCTEMBI, JaBaTh IpaduuecKylo WUIIOCTPAMI0 MHOMKECTBA PEIICHWI HEpaBeHCTBA,
CHCTEMBI HEPaBEHCTB.

DyHKIHUU

[ToHuMaTh ¥ MCIONIB30BaTh (QYHKIMOHAJIBHBIC TIOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUEHMS),
OTIpEeeNATh 3HaUeHHe (PYHKIMHN 110 3HAYEHHIO apr'yMEHTa, OIpeeIsiTh CBOHCTBA (PYHKINH 110 €€ rpaduKy.

Crtpouts rpaduKu QyHKITHH , OTUCHIBATH CBOMCTBA YNCIOBON (YHKIUH 1O €€ TpaduKy.

K koHITy 00y4eHus B 9 kiacce o0yJaronuiics MOTYIHUT CIEAYIOMIAE TPEAMETHBIC PE3yIbTAThI:

Yucaa v BBIYUCTEHUAS

CBOOOIIHO OMEepUPOBaTH MOHATHSIMH: KOPEHb N- CTEMEHW, CTETIeHb C PAIMOHAIBHBIM IOKa3aTeleM,
HaXOJWTh KOpPEHb N-il CTENmeHW, CTeNeHb C palMOHAIBHBIM TOKa3aTeJieM, WCIOIb3ysl NMPU HEOOXOIUMOCTH
KaJIbKYJISITOP, IPUMEHSTh CBOMCTBA KOPHS N-I CTENEHH, CTENIEHH C PALlMOHAIbHBIM ITOKa3aTeeM.

Hcnonb30BaTh TOHATHE MHOXKECTBA JIEHCTBUTENBHBIX YHCEN TMPU pEIIeHWH 3a1ad, NpPOBEJACHHUH
PacCyXICHHI 1 T0Ka3aTeIbCTB.

CpaBHUBATh M YHOPSAOYMBATH JICHCTBUTENIbHBIE YHUCIA, OKPYIJIATh NEHCTBUTENbHBIE YHCIIA, BBIMOJHATH
MPUKUAKY pe3yJibTaTa BHIYUCIEHUH, OLEHKY YHUCIOBBIX BBIPaKEHUI.

AJiredpanvecKue BbIpasKeHust

CB00OOIHO ONIEPUPOBATH MOHSITHEM KBAIPATHOTO TPEXWICHA, HAXOAUTh KOPHHU KBAaIPATHOTO TPEXUIICHA.

PacknanpiBath KBapaTHBINA TPEXUIICH HA TUHEHHBIE MHOXKHUTEIH.

YpaBHeHUsI U HepaBeHCTBA

Pemate nMHEHHBIE W KBaJApaTHbIC YPaBHEHHS, ypaBHEHUS, CBOJSIIMECS K HHUM, IPOOHO-pAMOHAILHBIE
YpaBHEHHUS.



PermaTh Heco)XHBIE KBaZpaTHBIC YPaBHEHUS C TAPAMETPOM.

PemaTs MHEHbIE HEPAaBEHCTBA, KBapaTHbIE HEPABEHCTBA, HCIIOJIB30BATh METOJI HHTEPBAJIOB, H300paXaTh
pelIeHre HEPaBEHCTB HA YHCIIOBOM MPSAMOH, 3aIIMCHIBATh PEIICHHUE C OMOIIBIO CHMBOJIOB.

Pemwate cucreMbl ABYX JIMHEHWHBIX YPABHEHMM C IBYMS IEPEMEHHBIMH M CHUCTEMBl ABYX YpPaBHEHHi, B
KOTOPBIX OJJHO YpaBHEHHE HE SIBJISCTCS INHEHHBIM.

PermiaTh Hec0XKHBIE CUCTEMBI HETMHEHHBIX YPAaBHEHUH C TapaMeTPOM.

[IprMeHATh METOABI PaBHOCHIBHBIX NPE0oOpa3oBaHUM, 3aMEHBI NMEPEMEHHOH, rpaMIeckoro MeToaa Mpu
peleHuy ypaBHeHul 3-i u 4-if creneneil.

Pemmate cucTeMbl JTMHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAIOLIME KBAaJPaTHOE HEPaBEHCTBO,
M300pakaTh PEIICHUE CHCTEMBI HEPABEHCTB HA YUCIIOBON MPSIMOM, 3aIIMCHIBATEH PEIICHNE C TIOMOIIBIO CHMBOJIOB.

PemaTs ypaBHEHHs, HEpaBEHCTBA W WX CHCTEMBI, B TOM YHCIE C OTPAaHHYCHUSIMH, HAIPUMEp, B LIENBIX
quciax.

[IpoBoanTh MCCIEROBaHUS ypaBHEHWH W CHCTEM ypaBHEHHH, B TOM UHCJIE C NIPUMEHEHHEM rpaduiecKux
MPE/ICTaBICHUH (YCTaHABINBATh, UMEET JI YPaBHEHHE WIIM CUCTEMa YPaBHEHUH PEIICHHS, €CTH UMEET, TO CKOJIBKO,
U mpoyee).

Pemate TekcTOBBIE 3a/1aun anre0GpandeckuM CIOCOOOM C IOMOINIBIO COCTaBJICHHs YpPaBHECHUH, HEPABEHCTB,
UX CHCTEM.

Vcnonb30BaTh ypaBHEHMs, HEPABEHCTBA M HX CHCTEMBI A COCTaBJIEHUS MaTeMaTHUECKOM MoIenn
peanbHOM CUTYyalluH WM MPUKIIaIHON 3aaui, HHTEPIPETUPOBATH MOJTyUYEHHBIE Pe3yIbTaThl B 33JAHHOM KOHTEKCTE.

YucoBble MOCI€10BATEILHOCTH U TPOTPeCcCHH

CBoOOIHO  omepupoBaTh  MOHATHUSAMH:  3aBUCUMOCTh,  GQYHKOMSA, Trpaduk  QYHKOUH, MpsMasd
MPOMOPIMOHANIBHOCTD, JIMHEeWHass (QyHKUUS, oOpaTHas NPONOPLUUOHAIBHOCTb, Mapadoiia, rumepOona, KyCOYHO-
3aaHHast QYHKIHA.

HccnenoBate (yHkumio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (YHKOMH: 00JacTh ONpeIeeHus,
MHOXKECTBO 3HAYCHU, HylMM (QYHKIHH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusi U YObIBaHUS,
9ETHOCTh M HEUETHOCTh, HAMOOJIbIIICE U HAMMEHbIIIEee 3HAUYCHHS, ACHMIITOTHI.

PacniozHaBaTh KBazpaTnuHylo (QYHKIHIO 1O (GopMyse, NMPUBOIUTH IMPUMEPHI KBAAPATUYHBIX (QYHKIMH W3
peanbHOH KU3HM, (PU3NKH, TEOMETPHH.

OnpenensiT NOJNOKeHNE rpaduka KBaJApaTHIHOH (QYHKIUH B 3aBUCUMOCTH OT €€ K03()(DUIINEHTOB.

CrponTtb rpaduk KBaApaTUIHON (PYHKIIMH, ONMCHIBATh CBOMCTBA KBAIPATHIHOW (QYHKINH 110 €€ rpaduKy.

Hcnons30BaTh CBOKWCTBA KBaIpaTHYHOM (DYHKIIUH JJIs1 PELICHUS 3a71ad.

Ha npumepe kBagpartuuHoit ¢yHKimuM ctpouth Tpaduk ¢yskuum Yy =af(kx + b) + ¢ ¢ momomisto
npeobpasoBanuii rpaduka Gyaximn y=Ff(x).

WnroctpupoBath ¢ TOMOIIBIO rpadyKa peasibHyI0 3aBUCUMOCTh HIIH TIPOIIECC 110 UX XaPaKTEePHCTHKAM.

Apudmernyeckasi 4 reoMeTpuyecKasi Nporpeccuu

CB0OOOHO OMEPHPOBATH IOHATHAMH: IIOCIENOBATEIBHOCTh, apupMeTHdecKkas ¢ TeoMeTpHUYecKast
HIPOTPECCUM.

3a7aBaTh MOCJIEAOBATEIFHOCTH PA3HBIMHU CIIOCOOAMH: ONMMCATENbHBIM, TAOJIHYHBIM, C TOMOLIBIO (HYOPMYIIBI
N-TO 4J€Ha, PEKYPPECHTHBIM.

BbINOMHATE BBIYUCICHUS. C MCIOJIB30BAaHUEM (GOPMYJT N-TO wWieHa apu(METHUECKOH M TeOMETPUYECKOH
nporpeccuii, CyMMbI EPBBIX N WICHOB.

N306pakaTh WieHB! IOCIE0BATEIIFHOCTH TOYKaMU Ha KOOPIMHATHON TUTOCKOCTH.

Pemats 3agaun, cBSI3aHHBIE C YUCIIOBBIMH ITOCIIEAOBATEILHOCTSIMHI, B TOM YHCIIE 331a9H U3 PEANbHON KU3HH
(c ucronp30BaHNEM KaJIbKYJISITOPa, IUPPOBBIX TEXHOIOTHIH).

Pacro3HaBaTh ¥ NMPHUBOAWTH IMPUMEPHI KOHEYHBIX W OECKOHEYHBIX IOCIIEIOBATEIBHOCTEH, OTPAaHWICHHBIX
MOCJIeI0BATEIEHOCTE, MOHOTOHHO BO3pacTalOMUX (yOBIBAIONIHX) MTOCIIEIOBATEIBHOCTEH.

Wmers mpezncraBieHHE O CXOIUMOCTH IIOCJIEAOBATENBHOCTH, YMETb HAaXOJWTh CyMMY OECKOHEYHO
yOBIBaIOIIEH T€OMETPHUUECKOM MPOTPECcCHH.

[IprMeHATh METO MaTEMATHIECKOW MHIAYKIIMH TP PELICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumeHnoBaHue pa3jesnoB u TeM Komriecrso nacon DJieKTpoHHbIEe (I (ppoBHIE)
Ne n/n MpPOrpaMMbl Bcero Kourpoasurrie Hpakrueckue oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 YUCJIA 1 BbIUMCJIEHU . 1 1 bubmoteka IJOK
PanmoHanbHbIe Ykcia (TOBTOPEHHUE) https://m.edso0.ru/77e09b13
5 OYHKIMU. KoopanuHatsl u 17 1 bubnuoreka [IOK
rpaduku. yHKIMH https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAJKEHU A. 7 bubmoteka LJOK
BeipakeHust ¢ mepeMeHHBIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/I}UI U CUCTEMBI 10 1 bubmoteka IJOK
YPABHEHUMU. Jluneiinbie ypaBHEHUsI https://m.edsoo.ru/77e09b13
5 UM CJIA U BBIUUCJIIEHUS. Crenens ¢ 6 bubanoreka [JOK
HATYpPAJIbHBIM MTOKa3aTeIeM https://m.edsoo.ru/77e09b13
6 AJITEBPAMYECKUE BBIPAKEHU A. 23 1 Bubmoreka LJOK
MHOTOUJICHBI https://m.edsoo.ru/77e09b13
7 AJITEBPAMTYECKHWE BBIPAXXEHU . 14 1 bubnunoreka [JOK
DopMyITbl COKPAIIEHHOTO YMHOKECHUS https://m.edsoo.ru/77e09b13
bubmmorexa IIOK
8 UMCJIA U BBIYMCIIEHU . denuMocThb 10 https://m.edscﬂ).ru/77e09b13
9 OYHKIWU. JTuneiinast GyHKIHsI 16 1 ]I?;S;I:I;I/(:I::;Z(I)_})?‘Ijﬂh 09b13
YPABHEHI/I}VI N CUCTEMBI ) Bubnorexa LIOK
10 ;’pz/:f;]jﬁHHH' CHCTeMbL THHCHHbIX 14 ! https://m.edS(])_E).ru/77e09b13
1 TToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIIHS 3 1 Bbutnuoreka IJOK
3HAHHUN https://m.edso0.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 136 8 0



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KJIACC

KosuuectBo yacoB
HaumeHnoBaHue pa3jenoB u TeM DJieKTpoHHbIEe (I (ppoBHIE)
Ne i/ KoHTpobHbIe IpakTnyeckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 YPABHEHUS 1 HEPABEHCTBA. 20 1 Bbubnmorexa IIOK
Hepasenctpa https://m.edsoo.ru/6d40b704

2 YN CJIA U BBIUMCJIEHMA. KanpaTHslit 17 1 Bubnmoreka [IOK
KOPEHb https://m.edsoo.ru/6d40b704

3 YPABHEHUS 1 HEPABEHCTBA. 17 1 Bubnmorexa IIOK
KBazparHbie ypaBHEHUSI https://m.edsoo.ru/6d40b704

AJITEBPAMYECKUE BbIPAXKEHU L. bubnuoreka [IOK

4 17 1

Jpo6HO-palMOHaTbHbIC BHIPAKEHHS https://m.edsoo.ru/6d40b704

5 YPABHEHUS 1 HEPABEHCTBA. 19 1 bubnuoreka [JOK
JlpoGHO-paIMoHaIbHbIE YPABHEHUS https://m.edsoo.ru/6d40b704

Bubnmoreka IIOK
6 OYHKIMN 15 ! https://m.eds00.ru/6d40b704

7 AJITEBPAMYECKUE BbIPAXKEHU L. 1 bubmmorexa IIOK
Crenenn https://m.edso0.ru/6d40b704

Bubnnoreka IIOK

8 YNCIJIA 1 BBIYUCJIEHUSL. 7 1

Alemmvocts https://m.edso0.ru/6d40b704

9 [ToBTOpeHue, 0600MmIeHNE, CHCTEMATH3AIIHS 10 1 Bubnuoreka IIOK
3HaHHUH https://m.eds00.ru/6d40b704

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieoB H TeM (uudposbie)
n/m MPOrPaMMbI Bcero Konrpoasiisie Mpakruieckue o0pa3oBaTebHbIE
padoTsI padoTsI
pecypcbl
bubaunorexa [JOK
. OYHKIMN 25 ! https://m.edsoo.ru/133deaba
5 YPABHEHUWA 1 HEPABEHCTBA. 15 1 bubaroreka [JOK
KBanparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUWA 1 HEPABEHCTBA. 25 1 bubarorexa [TOK
YpaBHeHUsI, HEPABEHCTBA M UX CUCTEMbI https://m.edsoo.ru/133deaba
4 YHMCJIOBBIE ITOCJIIEJJOBATEJIBHOCTU o5 1 bubnuoreka [TOK
U ITPOT'PECCHUH https://m.edsoo.ru/133deaba
5 AJITEBPAMTYECKUE BBIPAXKEHN A. 12 1 bubamoreka [TOK
CrerneHb ¢ pallnOHABHBIM TIOKa3aTeneM https://m.edsoo.ru/133deaba
6 IToBTOpeHue, 0600IIEHIE, CHCTEMATH3AIUS 34 1 bubanoreka [JOK
3HaHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB 1 3 @
ara JIEKTPOHHBbIE IIUPPOBBIE
Ne n/mm Tema ypoka Koutpoabubie | Ilpakruueckue P P
Bcero U3y4yeHust o0pa3oBaTebHbIE pecypchl
padoThI padoThI
1 TloBTOpenue. PanimoHanbHbIC YKcia 1 Brbmmorexa [IOK
P Sl https://m.eds00.ru/33926902
, HZBT(();&:I/IG. eCCiaBeHe:fICe, yHO(};)H}IO‘II/IBaHI/IC . Bu6miorexa LIOK
1 apuMeTHIeCKUe TeHCTBUS
P A https://m.edsoo.ru/fba3fad?
panroHaTHHBIMY YHCIAMA
3 IToBropenue. Yucnopas npsamMasi, MOAYJIb 1 bubnunorexa [JOK
Bii(ent] https://m.edsoo.ru/2a6f552b
1T I
o | T e | 4
POt Aeap AP A https://m.edsoo.ru/eeee7517
TIPOIICHTOB
5 IToBropenue. Tpu OCHOBHBIE 3a/1a4X Ha 1 bubnunorexa [JOK
MPOLICHTBI https://m.edsoo.ru/a8dd2elf
6 IToBTropenue. Tpu OCHOBHBIE 3a/1a4H Ha 1 Bubnunorexa IIOK
TPOICHTHI https://m.edsoo.ru/ae009860
7 IToBTOpeHue. Pemienne TeKCTOBBIX 3a1a4 1 bubarorexa [TOK
apupMETHIECKUM CIIOCOOOM https://m.edso0.ru/73459c0c
IloBTOpenue. Pemenue 3anau u3 peanbHOU
8 MIPAKTUKU Ha YaCTH, JPOOH, MPOLIEHTHI, bubnuorexa [IOK
NpUMEHEHNE OTHOMICHUH 1 TIPOTIOPIHii PH https://m.edsoo.ru/e8f7b535
peuieHnn 3a1a4
TloTOpenue. Pemenue 3ai1a4 u3 peaabHON
MIPAKTUKU HA YaCTH, IPOOH, MPOILIEHTHI, Bbubnuoreka [IOK
9 . N
NPUMEHEHNE OTHONIEHHUM U POTIOPIMIA IPH https://m.edsoo0.ru/1125b3e3
peleHnn 3a1a4
1T .P ;
OBTOpeHHE. PeallbHbIe 3aBUCHMOCTH; Butmnorexa LOK
10 peleHune 3a1a4 Ha JIBIDKeHUe, padoTy,

IMOKYTIKH, HAJIOTHU

https://m.edsoo.ru/f3clcefa
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1 KonTtponsHas pabora o Teme Bubmmorexa IIOK
"ParoHansHbIe ynciia" https://m.edsoo.ru/577c44c3
12 KoopaunaTa Touku Ha npssmMoi bubamorexa LIOK
https://m.edso0o.ru/75e93948
13 UrcnoBble POMEKYTKH bubamorexa LIOK
https://m.edsoo.ru/bcbb7941
14 YucnoBble IPOMEKYTKU bubamorexa LIOK
https://m.edsoo.ru/f6c6070c
PaccrosiHre Mexny AByMs TOUKaMu bubnuoreka [TOK
15 . 2
KOOPANHATHOM MPAMOi https://m.edsoo.ru/7efdfd1c
[IpssmoyronbpHas cucreMa KOOpAUHAT.
16 Agcuuc}:/ca U OpIUHATA TOYKH Eg Bubmorexa LIOK
. https://m.edsoo.ru/b9eded96
KOOPJAWHATHOM MIOCKOCTH
[IpsmoyronpHas cucTeMa KOOPMHAT.
17 Agcunz]za ¥ OpAWHATA TOYKU Ei bubmmorexa [IOK
N https://m.edsoo.ru/b32bcda3
KOOPAWHATHOM TUTOCKOCTH
18 [Tpumeps! rpaduKoB, 3a1aHHBIX bubaunorexa [JOK
dhopmynamu https://m.edso0.ru/8e566725
19 [Ipumepsl rpaduKoB, 3aJaHHBIX Bubnuorexa IIOK
hopmynamu https://m.edso0.ru/8e566725
. bubanorexa [TOK
20 UYrenune rpauKoB peajbHbIX 3aBUCUMOCTEN https://m.edsoo.ru/add42ela
21 OYHKIIMOHANbHBIE 3aBUCUMOCTH MEXIY Bubnunorexa IIOK
BEITMYMHAMH https://m.eds00.ru/399486d6
Tlonsarue Gynkunn. OyHKINS KaK
22 MaTeMaTI/I?;Z,CK;I MO,Z[G}J,'IB [I)-leanLHoro Bubmmorexa IOK
https://m.edsoo.ru/d08d33da
mporiecca
ITonsitue Qynkuuu. OyHKIMS KakK
23 MaTeMaTI/I?;Z,CK:H MO,Z[G}J,'IB [I)IeanLHoro Bubmmorexa IOK
https://m.edsoo.ru/ec27{703
nporecca
[onsrne Gpynkimn. OyHKINI KaK Bumorexa LIOK
24 MaTeMaTHIecKast MOIeIb peaJbHOTOo

nporecca

https://m.edsoo.ru/b951dcc6
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25 OO6mnacTp ornpeneneHus ¥ 00IacTh 3HAYCHHUH Bbubnnorexa [IOK
GyHKIUM https://m.edsoo.ru/b51c9ad0
26 OO6mnacTp ornpeneeHus ¥ 00IacTh 3HAYCHHN Bbubnnorexa [JOK
byHKIHH https://m.edsoo.ru/f7bde192
bubnunorexa [JOK
2t Crioco0ut sazaris KK https://m.edséf).ru/84d1f13d
bubmmorexa [JOK
28 Tpaux ymiuu https://m.edS(I)lo.ru/17e3cf26
29 KonTponbnas pabora o teme bubnunorexa [JOK
"Koopaunatsr u rpaduku. OyHKmu" https://m.edso0.ru/69768400
30 BripaxkeHue ¢ nepeMeHHbIMU. 3HaUCHHE bubnunorexa [JOK
BBIPKECHUSI C IEPEMEHHBIMU https://m.edsoo.ru/f4ad2f98
31 BripaxxeHue ¢ nepeMeHHbIMU. 3HaYCHUE Bubmmorexa [IOK
BBIPXKCHUSI C TIEPEMEHHBIMHU https://m.edsoo.ru/637eaf29
39 BripaxkeHue ¢ nepeMeHHbIMU. 3HaUCHHUE bubnunorexa [JOK
BBIPXECHUSI C IEPEMEHHBIMU https://m.edsoo.ru/4a51a482
33 IIpeacraBnenue 3aBUCUMOCTU MEXIY bubanorexa [TOK
BEJIMYMHAMU B BUJIE (DOPMYIIBI https://m.edsoo.ru/b50dfb83
34 IIpencraBienue 3aBUCUMOCTU MEXIY Bubnuorexa IIOK
BEJIMUMHAMU B BUJIE (DOPMYIIBI https://m.edsoo.ru/d455ec7d
35 Brrunciienus mo popmynam bubamoreia LIOK
https://m.eds00.ru/21329819
Bubmorexa [IOK
36 Berincaens o gopuynan https://m.edS(I)lo.ru/a19718d5
37 YpaBHeHue ¢ 0HOI nepemenHol. Kopens Bubnuorexa IIOK
ypaBHCHHUSI https://m.edsoo.ru/2cfa2578
38 CBoiicTBa ypaBHEHHUH C OJHOW TIEpEeMEHHON bubamorexa LIOK
https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHUH C OJHOW TIEPEeMEHHON bubamorexa LIOK
https://m.edsoo.ru/42fc80d4
40 PaBHOCHABHOCTH ypaBHEHUI bubamorexa LIOK
https://m.edsoo.ru/941ec3c5
41 YpaBHEHHE KaKk MaTeMaTHYECKasi MOAETb Bubmmorexa IIOK
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peanbHON cUTyaluu

https://m.edsoo.ru/bala9158

42 Urcno KOpHEH THHEHHOTO YpaBHEHUS BrGmorexa LIOK
https://m.eds00.ru/265c6984
43 Urcno KOpHEH TMHEHHOTO YpaBHEHUS BrGmorexa LIOK
https://m.edsoo.ru/7bfla6f2
m Pemenne TeKCTOBBIX 3a7a4 C TOMOILIBIO Bbubnnorexa [IOK
JIMHEHHBIX YPaBHCHHUM https://m.edsoo.ru/3f47df53
45 JluneiiHoe ypaBHEHUE, coJiepxallee 3HaK bubnnorexa [JOK
MOYJIst https://m.edsoo.ru/5e622ca5
KonTtponpHas pabora mo Temam
46 "BI)I;I;)KGHI/IH f HEPEMEHHBIMU" Bubmworexa LIOK
. ’ https://m.edsoo.ru/0a2d19c8
"JInHelHbIe ypaBHEHUS"
47 CremneHb C HATYpaJbHBIM MTOKa3aTeIeM Bubmorexa LIOK
https://m.edsoo.ru/ececd6f0
48 CBolicTBa CTETICHH C HATYPaJIbHBIM bubnuoreka [TOK
HoKa3aresieM https://m.edsoo.ru/544ee370
49 CBolicTBa CTENIEHH C HATYpaJbHBIM Bubmorexa [IOK
oKasarejeM https://m.edsoo.ru/464c8d47
50 CBoliCcTBa CTETICHH C HATYPAJIbHBIM bubaunoreka [JOK
oKasarejeM https://m.edsoo.ru/d24f2e6a
51 3anuch yKucna B AECITUYHON MO3UITMOHHOM bubaunoreka [JOK
CHCTEME CUHCIICHHS https://m.edsoo.ru/fc6f6868
59 3amnuce yucia B JeCATUIHON ITO3UIIMOHHON bubanorexa [TOK
CHUCTEME CUMCIICHHS https://m.edso0.ru/75e2d600
53 OnHowienbl. OHOUYIEH CTaHAAPTHOTO bubanoreka [JOK
Buaa. CTerneHs 0JHOWICHA https://m.eds00.ru/353073de
54 OpnHowieHbl. OJHOUYIEH CTaHAAPTHOTO Bubmorexa [IOK
Bruaa. CTeneHp OgHOYIIEHa https://m.eds00.ru/91928350
55 MHorounensl. MHOro4JIeH CTaHAapTHOTO bubanorexa [JOK
Buzga. CreneHb MHOTOYJIEHA https://m.edsoo.ru/5b0ab67c
56 MHuorouneHsl. MHOTOWIEH CTaHAApPTHOTO Bubmmorexa IIOK
Buja. CTerneHb MHOTOYJIeHa https://m.edso0.ru/f089268b
57 CrnoxeHre ¥ BBIMUTAHHE MHOTOYJICHOB bubamnoreka [[OK
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https://m.eds00.ru/9d200635

58 CrnoxeHre ¥ BHIMUTAHHE MHOTOYJICHOB BrGmorexa LIOK
https://m.edsoo.ru/f4564f5e
59 CrnoxeHre ¥ BHIMUTAHHE MHOTOYJICHOB BrGmorexa LIOK
https://m.edsoo.ru/2580eb67
60 VYMHOXEHHE U AeIEHNE MHOTOYJIEHOB bubmmorexa [IOK
https://m.edsoo.ru/9c5782fa
61 YMHOKEHHE U JIeJICHIEC MHOTOWICHOB BrGmorexa LIOK
https://m.edso0.ru/5848f972
62 YMHOXKEHHE U eJIEHHE MHOTOYIEHOB bubmmorexa [IOK
https://m.edsoo.ru/42e5476a
63 YMHOXEHHUE U JeTICHHEe MHOTOWICHOB Brbmmorexa [IOK
https://m.edsoo.ru/54de7288
64 [TpeoOpa3oBaHue 1EIOr0 BBIPAKEHUS B bubnunorexa [JOK
MHOTOYJICH https://m.edso0.ru/35¢66869
65 [Ipeobpa3oBaHue EIOTO BEIPAKCHUS B Bubmmorexka [IOK
MHOTOUIEH https://m.edsoo.ru/c6a6cdf9
66 [IpeoOpazoBaHe 11€70T0 BEIPAKEHUS B Bubnuorexa IIOK
MHOTOUJICH https://m.edsoo.ru/4c886f22
67 Kopuu mHOTOWICHA bubamorexa LIOK
https://m.edsoo.ru/flec8044
bubanorexa [TOK
68 Kopunt mrorosera https://m.edsoo.ru/d96f328f
ToxnectBo. ToxeCTBEHHbIE
69 npeolilipaBOBaHm J;nre6pap1qecmx Bubmorexa LIOK
. https://m.edso0.ru/386961a4
BBIPpAXXCHUU
ToxnaectBo. ToxaecTBEHHBIE
70 np::))gpamsaHm l:mre6panqecmx Bubmmorexa IOK
. https://m.edsoo.ru/5f80fed0
BBIPAXXCHUU
ToxnaectBo. ToxaecTBEHHBIE
71 Hp::)lgpa3OBaHI/I$I iﬂre6panqec1<nx bubamorexa LIOK
N https://m.edsoo.ru/2c628e8f
BBIPAKCHUM
72 ToxnectBo. TokIeCTBEHHBIC bubnuorexa [IOK
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npeoOpa3oBaHus aaredpandecKux
BBIpa)KEHUH

https://m.edsoo.ru/516¢60cc

ToxnectBo. ToxknecTBEHHBIE

73 npeoOpa3oBaHus aaredpandecKux bubamorexa LIOK
N https://m.edsoo.ru/8b4509ae
BBIPAKECHUH
bubaunoreka [JOK
4 JlokasaTeNECTRO TORACCTE https://m.edsoo.ru/2fade7af
KontponsHas padora mo temam "CTereHs ¢
75 HaTy;aJ‘IBHLIM lj'IOKaSaTe.TICM" bubmorexa LIOK
’ https://m.edsoo.ru/1d3f3417
"MHorowieHs!"
76 KBazpaT cyMMbI 1 KBaipaT pa3HOCTH ABYX Bubmmorexa [IOK
BBIPXKCHUI https://m.edsoo.ru/6fb067fd
77 KBazgpar cyMMbI HECKOJIBKUX BBIPaKEHUN Bubamorexa LIOK
https://m.edsoo.ru/bda0e3bb
78 Ky6 cymMMBI 11 Ky0 pa3HOCTH IBYX Bubmmorexa [IOK
BBIPXKCHUI https://m.edso0.ru/0a860ffb
79 PasHocTh KBaspaToB ABYX BBIPAKEHUN BuGamorexa LIOK
https://m.edsoo.ru/3ca88a25
80 IIpousBeneHue pa3HOCTH U CYMMBI IBYX Bubnuorexa IIOK
BBIPKCHU I https://m.edsoo.ru/b7c¢55369
81 IIpousBeneHne pa3HOCTU U CYMMBI IBYX Bubmorexa [IOK
BBIPXKCHUH https://m.edso0.ru/90888a13
82 CymMa 1 pa3HOCTh KyOOB IBYX BEIpaKCHUH Bubmmorexa IOK
https://m.edsoo.ru/d96daf29
83 CyMMa 1 pa3HOCTh KyOOB JIByX BBIpKEHU I bubamorexa LIOK
https://m.eds00.ru/926125000000
84 PasnoxeHne MHOTOUIEHA HA MHOXHTEIIH bubamorexa LIOK
https://m.edsoo.ru/22e93da2
IIpousBeneHue pa3HOCTH CYyMMBI ABYX
85 BrfljpanceH);ﬁ cyfma u paBH}(,)]\(/)[TB K?/GZB JBYX bubamorexa LIOK
L https://m.edsoo.ru/0a52deal
BBIPAKCHUI
86 Pazsno)xeHre MHOTOYJIeHA HA MHOXHTEIN bubamorexa LIOK

https://m.edso0.ru/9781ab25
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Bbubnnorexa [IOK

87 BriHecenue 00IIero MHOXHTENS 32 CKOOKU https://m.edso0.ru/ea75a23f
88 Merton rpynnupoBKU bubamorexa LIOK
https://m.edsoo.ru/3a40blch
89 KonrponbHast padora o teme "dopmysl bubnunorexa [JOK
COKpAILICHHOTO YMHOXeHHS" https://m.edsoo.ru/07d38a8c
90 JemumocTs 1enbix uyrcel. CBoiicTBa Bbubnnorexa [JOK
JeITIMOCTH https://m.edso00.ru/08e730f5
o1 JenumocTs nenbix uncen. CBoiicTBa bubnuoreka [TOK
JEITUMOCTH https://m.edsoo.ru/bad2c132
9 IIpocteie u cocraBHbIe yncia. YETHbIE U bubnunorexa [JOK
HE4ETHBIC YKCiia https://m.edso00.ru/60be55f1
93 IIpuznaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, bubanoreka [JOK
10,11 https://m.edsoo.ru/9f5ccce3
94 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, bubanorexka [JOK
10,11 https://m.eds00.ru/9007290
95 Sg:;:Ba;nI/lestzHuti:f :I/}IIZTIB;;IH peleHnH Bubmmorexa IOK
sanan https://m.eds00.ru/93a99bd9
96 Hanbonemmii 001 AeIATens U bubanorexa [TOK
HavMeHbIIIee 00IIee KPATHOE JIBYX YHCEIT https://m.edsoo.ru/8a630e47
97 B3anmHuO mpocTrie ncna Bubmmorexa IOK
https://m.edsoo.ru/9aaef77f
98 Anroputm Eknupa. JlesaeHue ¢ ocTaTKOM E:S;T/:zii(ﬁf/c 87035fb
99 CpaBHeHUS 1EJIBIX YHCeI TI0 MOTYIIO bubamnoreka [JOK
HaTypaJIbHOTO Ynciia https://m.edsoo.ru/f9d5b3a6
. N . bubaunoreka [JOK
100 Jluneiinas ¢pyHKuus, e€ cBOHCTBA https://m.e dS(I)lo.ru /41aa7bb3
. . Bubmorexa [IOK
101 Jluneiinas GyHKIHA, €€ CBOWCTBA https://m.edS(I)lo.ru/4e21f9b0
102 Jluneiinas ¢pyHKIus, €€ CBOHCTBA bubamorexa LIOK

https://m.edso00.ru/e8437668
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Bbubnnorexa [IOK

1 T HHOM
03 paux mmrelinof dynium https://m.eds00.ru/f5e53469
.. Bbubnnorexa [JOK
104 Tpaduic muneiinoii pymxim https://m.edsoo.ru/18ad2ac8
L bubnuorexa [TOK
105 Ipagux umeitroi pymkumm https://m.eds00.ru/f8195d52
.. Bbubnnorexa [JOK
106 Tpadui muneiinoii pymxim https://m.edsoo.ru/c8ba5ab4
3 bubanorexka [JOK
107 Tpaguc pymxm y =[x | https://m.edsoo.ru/ecff8e85
3 bubanorexa [JOK
108 Tpaguc pymxm y =[x | https://m.edsoo.ru/bb45db77
_ bubmuotexa LIOK
109 Tpadux pymxum y = | x | https://m.edsoo.ru/da73dc7f
3 bubanorexka [JOK
110 Tpaguc pymxm y =[x | https://m.edsoo.ru/5ac03aee
bubanorexa [TOK
111 Kycouno-sanannsie Qymxiym https://m.edsoo.ru/85edbbd4
bubnnorexa [IOK
112 Kycouno-sanannsie Qymxiym https://m.eds00.ru/99d09b30
bubnuorexa [IOK
113 Kycouo-sananmbie Qymximm https://m.eds00.ru/635cc345
bubanorexa [TOK
114 Kycouno-sanannsie Qymxiym https://m.edsoo.ru/7acbfc82
115 KonTtponsHasg pabora mo remam Bubnuorexa IIOK
"Menmumocts", "JInneitnast GyHKus" https://m.eds00.ru/59839575
Bbubaunorexa [IOK
11
6 VPABHEHHE C /IBYMS [IPEMCHHEIMH https://m.eds00.ru/0b833c48
Bbubaunorexa [JOK
117
VPaBHEHHE € JIBYMsI IPEMEHHbIMHU https://m.edso0.ru/8aa0563b
118 I'paduk MTMHEHHOTO YpaBHEHHS C IBYMS Bubmmorexa IIOK
TIePEMEHHBIMHU https://m.edsoo.ru/f531d258
119 I'paduk MTMHEHHOTO YpaBHEHHS C IBYMS Bubmmorexa IIOK
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TNEPEMEHHBIMHA

https://m.edsoo.ru/052a49ec

120 CucTteMbl TUHEHHBIX YPaBHEHUN C IBYyMs bubnunorexa [JOK
TIepEMEHHBIMHA https://m.edsoo.ru/21e9d205
CucTteMbl TUHEHHBIX YPaBHEHUN C JBYyMs bubnnorexa [JOK
121
NepEeMEHHBIMHU https://m.edsoo.ru/aca95fa8
r .
- pa;bidqecxnnaMezon ?e;me}mﬂ CHCTEMBI BuGmiorexa LIOK
JMHEHHBIX ypaBHEHUH C ABYMS
yp By https://m.edsoo.ru/1ed426df
MepEMEHHBIMU
r .
123 paZ)i/IquKnnaMezozl upe;memm CHCTEMBI BuGmorexa LIOK
JIMHEHHBIX ypaBHEHHUH C ABYMS
P ABY https://m.edsoo.ru/2e93b7ef
TIepeMEHHBIMHU
P . .
- eHIeHI/IZ c:c:eM JII/IHCI/I:L(I)X glpaBHeHI/II/I c BuGmorexa LIOK
BYMsI IIEPEMEHHBIMH METOJIOM
By P A https://m.edsoo.ru/a8e82568
MOJICTAHOBKH U METOJ/IOM CJIOXKECHUS
P . .
FIBYMA TIEp s https://m.edsoo.ru/bb15461c
MOJICTAHOBKH U METOJ/IOM CJIOXKECHUS
P . .
JBYMA TIEP A https://m.edsoo.ru/fb0df920
MOICTAHOBKH Y METO/IOM CJIOXKECHUS
C . .
. I/ICTeMae z[:y); nHHeHHIf:; y;;as:ennn c BuGuorexa LIOK
ByMsI TIEPEMEHHBIMU MO/IETIb
ABY ,p A https://m.edsoo.ru/fcd17b39
peanbHON CUTyaluu
K 6 "C
JIMHEHHBIX ypaBHEHHI niickas
P P https://m.eds00.ru/9c548408
mpoBepouHas pabora
129 Hrorosas xoHTposnbHAs pabora /
Bcepoccuiickas mposepouHas paboTta
IToBTOpenue n o6o6menue. Pemmenne
CHCTEM JIMHEWHBIX YPaBHEHUH C IByMs bubamoreka [JOK
130
NepeMEHHBIMU METOIOM MOACTAHOBKH U https://m.edsoo.ru/e04bbe00
METOJIOM CIIOXKEHHS
131 IToBTopenue n o6o0menne. CrerneHs ¢ bubnnorexa [JOK
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HaTypaJIbHBIM IIOKAa3aTCJIEM

https://m.edsoo.ru/c333abch

IToBTOpenue u 06061meHe. OTHOYWICHBI U

132 MHOTOWIEHBI. TOXIeCTBEHHbBIE 1 Bbubnnorexa [JOK
peobpa3oBaHms ANreOpandecKux https://m.edso0.ru/9632ch84
BBIPAKEHUI
133 [ToBTopenue n 06o61meHne. PopMyIIEl 1 bubnunorexa [JOK
COKpAIIEHHOTO YMHOKCHHUS https://m.edsoo.ru/e7992533
134 IToBTOpenue u o606menne. KoopnuHate: n 1 Bubmmorexa IIOK
rpadukm. https://m.edsoo.ru/4dc4df36
[ToBTOpeHue u 0606meHue. Jluneiinas bubnunorexa [JOK
135 o 1
¢byHkys u e€ cBoiicTBa https://m.edsoo.ru/d7eebfOa
II .P
- : (::BTeopeHI/Is?3 \II/I o6061uaeHI/;e uel:eHI/Ie . BuGmorexa LIOK
HNCTEM JIMHCHUHBIX BHCHUHN ByMs1
" P By https://m.edsoo.ru/1c5342f4
TMCPEMECHHBIMU
157 | cuerow manetin spomnent ¢ ey ) bGmonexa LIOK
P ABYM https://m.edsoo.ru/ac20936a
TNCPEMECHHBIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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8 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne JlaTta
Tema ypoka Kontpoabnbie  Ipakruueckue 00pa3oBaTelbHbIE
n/n Bcero HU3yYeHUs
padoThI padoThI pecypcbl
1 UucnoBEle HEpaBEHCTBA 1 bubmorexa LIOK
P https://m.edso0.ru/05b2f9el
2 CBoiicTBa 9HCIIO epaBeHC 1 BrGmorexa LIOK
BOICTBA YHCJIOBEIX HEPABEHCTB
P https://m.edsoo.ru/4549afe0
3 CBolicTBa 4UCIIO €paBeHC 1 bubmorexa [IOK
BOHUCTBA YU BbIX H BCHCTB
. P https://m.edsoo.ru/f3b932b2
4 JlokazaTenbCTBO HEpaBEHC 1 BrGmorexa LIOK
TCJIBCTBO H BCHCTB
. P https://m.edsoo.ru/79a18eb2
5 HepasenctBo ¢ nepemennoit. Ctporue u 1 bubmuoreka [TOK
HECTPOTHE HEPABEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepasenctBo ¢ nepemennoil. Ctporue u 1 Bubmmorexa [IOK
HECTPOTHE HePaBEeHCTBA https://m.edso0.ru/5d53d93b
, C:O:(ZHI(/:IC " (};M:O)Ke:neetluznc;mlx . BuGmiorexa LIOK
H BCHCTB. HHUBaHU HAa4YCHUA
P : https://m.edsoo.ru/a04ef86a
BBIPKECHUS
. C:O:(ZHI(/:IC " (};M:O)Ke:neetluznc;mlx . BuGmiorexa LIOK
H BCHCTB. HHUBaHU HAa4YCHUA
P : https://m.edsoo.ru/1c0a2b5d
BBIPaKCHUSA
, | Bmeosemmn e o [
p : P https://m.eds00.ru/aa638704
HEpaBEHCTBA
o0 | mmmeopmmmimenecmal |
P ' P https://m.edsoo.ru/4df1faa0
HEpaBEHCTBA
PaBHOCHIBHBIE HEpaBeHCTBA. HepaBeHCTBO- Bubmmorexa [IOK
11 1
CIIE/ICTBHE https://m.edsoo.ru/3al7ce2c
b K
12 UmncnoBsle IPOMEXYTKU 1 ubnmorexa LIO

https://m.edso0.ru/80735150
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13 JInneliHOoe HEpaBEHCTBO C OTHOMN Bubmmorexa IIOK
MEPEMEHHOM 1 MHOXKECTBO €r0 PEeICHHUH https://m.edsoo.ru/f0262587
14 Pemenne TMHEHHBIX HEPABEHCTB C OJHOM Bbubnnorexa [JOK
HepEeMeHHOH https://m.edsoo.ru/3ceb586hb
15 Pemtenue nuHENHBIX HEPABEHCTB C OJJHOM bubnnorexa [JOK
MepeMeHHOi https://m.edsoo.ru/c91ac5f2
16 Pemenne nTMHEHHBIX HEPABEHCTB C OJHOM Bubmmorexa IIOK
TIepeMEeHHOI https://m.edsoo.ru/59248dbe
17 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN bubmuoreka [TOK
MepeMeHHOI https://m.edsoo.ru/a0eba498
18 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN bubnuorexa [TOK
MepEeMEeHHOI https://m.edso0.ru/98bf65c2
19 PemevHI/Ie TEKCTOBBIX 3a11a4 C Hf)MOH.[LIO ) bubaroreka [TOK
JIMHEIHBIX HEPABEHCTB C OJHOW MEPEMEHHON https://m.edsoo0.ru/93d78c5b
20 KonrposnbHas pabora 1o teme bubnunorexa [JOK
"HepasenctBa" https://m.edsoo.ru/a90aff13
Bubmorexa [IOK
21 Kpaparisie KopHi https://m.edscl)lo.ru/4112736f
29 Apudmernueckuii KBaJIpaTHbIH KOPEHb U Bubnuorexa [IOK
€ro CBOMCTBa https://m.edso0.ru/1970379e
23 Apudmernueckuii KBaJIpaTHbIH KOPEHb U Bubnuorexa IIOK
ero CBOICTBa https://m.edsoo.ru/16109afa
24 [TonsTHE HPPALIMOHAILHOTO YKCIA. Bubmorexa [IOK
JleficTBuUS ¢ MPPAIIMOHATBLHBIMY YHCIIAMU https://m.edsoo.ru/cdOcd78c
25 CBoiicTBa IEUCTBUIA C UpPAIIMOHATBHBIMU bubaunoreka [JOK
qUCIaMU https://m.edsoo.ru/ca58hc78
2 CBolicTBa AEHUCTBUI ¢ UPPALUOHAIBHBIMU bubnnorexa [JOK
qUCIaMU https://m.edsoo.ru/ach64581
97 CBoiicTBa JeCTBUI ¢ HppallnOHATILHBIMU Bubmorexa [IOK
YUCIIAMU https://m.edsoo.ru/bc7f36a8
28 CpaBHEHHE HPPaMOHAIBHBIX YHCE bubamorexa LIOK
https://m.edso00.ru/7b26d3b0
29 CpaBHeHHUE UpPAMOHATBHBIX YUCEI bubamnoreka [JOK
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https://m.edsoo.ru/c5bd43e0

MHokecTBO HeﬁCTBHTeHLHLIX YHUCCII.

Bbubnnorexa [JOK

30 IT
PEICTaBICHHS O PACIINPEHUIX YUCIOBBIX https://m.eds00.ru/51f76b1d
MHOXKECTB
e
P > corepratl https://m.edsoo.ru/de922590
apupMeTHIeCcKre KBapaTHbIe KOPHU
“ JlomycTuMble 3HaUCHUS TIEPEMECHHBIX B BuGmiorexa LIOK
BPIPEEHITLY, COACPIKAILIN https://m.edsoo.ru/c1f762ee
apudmMeTHYecKne KBaJapaTHble KOPHU
T 0
33 Blim;)zz;i?ijeenr;: r:/la;ZBjII:thjeaneCKne bubamorexa LIOK
P > CONCPIRAIITI ap https://m.eds00.ru/16765140
KBaJpaTHBIC KOPHU
34 TO)KJ:[:{CTBeuHHI)Ie n;:o6p3303a1(1b1/151 ) Bu6miorexa LIOK
BBIpaKEHUI, cofiepkKalux apupmMeTHIecKue https://m.edsoo.ru/cdd27ch8
KBaJIpaTHbIE KOPHU
35 TOKS;ZTBe"HTjeeHF:g 6paSZBaI({bMe ecKHe bubamorexa LIOK
BBI HUI nx apudmMeTHIecKu
P > CONCPIRALLIX ap https://m.edso00.ru/57be760d
KBaJIpaTHBIE KOPHH
T 6
36 Blsziz;i?ijeenif: II)/ITZBjII&)HI:eTW{eCKHe Bubmmorexa HOK
P > CONCPIRAIIIX ap https://m.edsoo.ru/e39412ea
KBaJIpaTHBIE KOPHU
37 Kontpomnsnas pabora no teme "KBagpaTHbIii Bubnuorexa IIOK
KOpeHb" https://m.edso0.ru/9483f887
38 KsagpatHoe ypaBHEHHE Bubmmorexa IOK
AP P https://m.eds00.ru/53191c0b
) i .
3 Komeomo acficmmenn roprcii BuGmonesa LIOK
A P https://m.edso00.ru/02455db5
KBaJIpaTHOTO YpaBHEHUS
1 IC?(())pM};Jla K(())pl:iii KBa}IepaTHOFO ZpaBteI’eHI/ISI. Bumorexa LIOK
JIMYECTBO JICHCTBUTEIBHBIX KOpHEH
A P https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOTO YpaBHEHUS
41 ®dopmyna KOpHEH KBaJJpaTHOIO YPaBHEHHUSL. bubnmnorexa [JOK
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KonnuecTBo 1eHCTBUTENBHBIX KOPHEN
KBaJIpaTHOT'O YpaBHEHUS

https://m.edso00.ru/1c76389f

®dopmyia KOpHEN KBaApaTHOTO YpaBHEHUSI.

bubanorexa [JOK

42 KonndecTBo neiicTBUTENHHBIX KOPHEH https://m.eds00.ru/5fe60585
KBaJIpaTHOTO YpaBHEHUS
bubanorexa [JOK
43 Teopema Brtera https://m.edso00.ru/4c7c44b5
Bbubnnorexa [JOK
44 Teopewa Bueta https://m.edsoo.ru/a76e9038
YpaBHEHUs, CBOJUMBIC K TUHEHHBIM
45 y;)aBHeHI/IS{M I/IJ'II/JII K KBaJIpaTHBIM bubamorexa LIOK
https://m.edsoo.ru/4fb6bbcl
YpaBHEHHSIM
YpaBHEHUs, CBOJUMBIC K TUHEHHBIM
46 ylfl))aBHeHI/I)IM I/IJ'II/JII K KBaJpaTHbIM bubamorexa LIOK
https://m.edsoo.ru/3af662c6
ypaBHEHUAM
47 KBagpaTHOe ypaBHEHHE ¢ TapaMeTpoM bubamorexa LIOK
https://m.edso00.ru/8a55ecf0
48 Pewenune kBagpaTHBIX ypaBHEHUH € Bubmorexa [IOK
napameTpamu https://m.edso0.ru/105b6317
49 Pemrenne kBaipaTHBIX ypaBHEHHUN C Bubnuorexa IIOK
napaMmeTpamu https://m.edsoo.ru/47da856a
50 Pewenune kBagpaTHBIX ypaBHEHUH, Bubmorexa [IOK
COJIepIKaIUX 3HAK MOYJIS https://m.edso0.ru/3f000b93
51 Pelenue kBaJpaTHbIX ypaBHEHUH, Bubnuorexa IIOK
COJIEpPIKAIIUX 3HAK MOYJIS https://m.edso0.ru/51525b4b
VYpaBHeHHE Kak MaTeMaTHYECKasi MOAENb bubanorexa [JOK
52 .
peabHON CHTYaIlnd https://m.edsoo.ru/20a5fe85
53 Penrenrie TeKCTOBBIX 3a/1a4 € MTOMOIIIBIO bubaunorexa [IOK
KBaJIpaTHBIX ypaBHEHUH https://m.edsoo.ru/9f3d34e0
Kontpomnsnas pabdora mo teme "KBanpaTHsie Bubmmorexa IIOK
54
ypaBHeHHS" https://m.edsoo.ru/4eeabf05
55 PanmoHansHbIe BRIpOKEHUS BruGmorexa IOK

https://m.edsoo.ru/e7b471bc
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56 ToxxnecTBeHHBIE TPe0Opa30BaHM Bubmmorexa IIOK
palMOHAIBHBIX BBIPAKEHHI https://m.edsoo.ru/76eca410
57 ToxxnecTBeHHBIE TPe0Opa30BaHM Bubmmorexa IIOK
PaIOHABHBIX BEIPAKCHUH https://m.edsoo.ru/4f03b9c1
58 ToxmecTBeHHBIC TPe0Opa30BaHUs bubnmuoreka [TOK
PalMOHAIBHBIX BBHIPAKEHHI https://m.edso0.ru/14361971
59 ToxxnecTBeHHBIE TPe0Opa30BaHM Bubmmorexa IIOK
PaIOHABHBIX BEIPAKCHUH https://m.eds00.ru/28163198
Anrebpanyeckas 1po0b. JlomycTumele
60 3H&‘I€:I/I$I nepeMeiimx Bi[[pOZHO- Bubmorexa IOK
https://m.edsoo.ru/4alcc260
PaIMOHATBHBIX BEIPaKEHUSIX
Anrebpanyeckas 1po0b. JlomycTumele
61 3Ha‘ICIfI/IH nepeMeiimx Bi[[pOZHO- Bubmorexa LIOK
https://m.edsoo.ru/4ede5c94
PaIMOHATBHBIX BRIPAKCHUIX
Anrebpanueckas 1po0b. JlomycTumMeie
62 3Haqelfm{ nepeMeflibe Bi[[pozHo— bubamorexa LIOK
https://m.eds00.ru/65188f61
PaIMOHAIBHBIX BRIPAKCHUIX
. . bubarorexa [TOK
63 OCHOBHOE CBOMCTBO ayire0Opandeckoil qpoou https://m.eds00.ru/753ch03c
64 OCHOBHOE CBOWMCTBO anredpandeckoit mpodu Bubmmorexa HOK
https://m.edsoo.ru/9bed7fd1l
65 CrnoxeHHe ¥ BEIYUTAHHE alre0pandecKux Bubmorexa [IOK
npobeit https://m.edsoo.ru/44d36¢f1
66 CrnoxeHue ¥ BBIYUTAaHUE aNreOpanvaecKux bubaunoreka [JOK
npoGeii https://m.edsoo.ru/852a7f59
67 YMHOXKEHHUE U ACTICHHE alre0panaecKux Bubmorexa [IOK
npobeii https://m.edso0.ru/8664f031
68 YMHOXKEHHUE U JACTICHHE alre0panaecKux Bubmorexa [IOK
npobeit https://m.edsoo.ru/5f478ca4
69 YMHOXEHHUE U JIeJICHHE alre0pandecKux bubamnoreka [JOK
npobeii https://m.edsoo.ru/79aaddfc
70 BosBenenue anredpandeckoii ApoOu B Bubmorexa [IOK

CTCIICHb

https://m.edsoo.ru/3ca7ef46
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Kontponsnas padora mo teme "IpoOGHO- Bubmmorexa IIOK
71
panuoHaIbHbIE BRIpaXeHUs " https://m.edsoo0.ru/29a864b8
72 JpoOHO-panioHaNbHbIE YPaBHEHUS bubamorexa LIOK
patt P https://m.eds00.ru/988d8b72
P OHo-
73 ypammemi, cnozmmumen x e Borexa LIOK
P > RO https://m.edsoo.ru/20ce2887
ypaBHEHHSIM
. Pemenne E[po6Ho-pauH0HaHLHwi BuGmiorexa LIOK
ABHCHUH, CBOAAIINXCS K TMHECHHBIM
P > RO https://m.eds00.ru/2f91c093
ypaBHEHHSIM
P 6HO-
75 ypumsernit coogmmen & e bGmonexa LIOK
M » CBOLIL https://m.edsoo.ru/beafd17c
YpaBHEHHSIM
o Pe;ner;ne Ji[p26:o-pau14:ﬂla<11m;mxa BuGmorexa LIOK
BHEHUH, CBOASLIMXCS K KB THBIM
P > CROUIH AP https://m.eds00.ru/246c4982
ypaBHEHHSIM
. Pe;ner;ne Ji[p26:o-pauncc)ﬂimzmxa BuGmuorexa LIOK
BHEHUH, CBOASIIMXCS K KB THBIM
P > CROUIH AP https://m.edsoo.ru/daff5e22
ypaBHEHHSIM
P 6HO-
78 ypommcrnit, chozmes K Keatpariy bGmonexa LIOK
P > RO AP https://m.eds00.ru/927f8fc6
YpaBHEHHSIM
79 Pemenne 1poOHO-panioHaIbHBIX Bubnuorexa IIOK
YpaBHEHHI METOJIOM 3aMEHbI [IEPEMEHHOM https://m.edsoo.ru/67a4063e
Pemenne 1poOHO-panioHaTbHBIX Bubnuorexa IIOK
80 . .
YpaBHEHHI METOIOM 3aMEHBI IEPEMEHHOMN https://m.edsoo.ru/1d27e354
81 Pemenne 1poOHO-pannoHaTBHBIX bubnnorexa [JOK
YpaBHEHH METOJIOM 3aMEHbI IepEeMEHHOM https://m.edsoo.ru/002cf04c
82 Pemenne 1poOHO-panoHaTBHBIX Bubmmorexa IIOK
YpaBHEHHI METOIOM 3aMEHBI TIEPEMEHHOMN https://m.edsoo.ru/f7cd7e78
Pelenune TekcTOBBIX 3a/1a4 ¢ TOMOUIBIO Bubmorexa [IOK
83 .
JIPOGHO-PAIlHOHAJIBHBIX YPaBHEHUH https://m.edso0.ru/0e786da3
84 Pemienne TeKCTOBBIX 3371a4 ¢ TIOMOIIBIO bubamnoreka [JOK
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JIpOOHO-PAIIOHATBHBIX yPaBHEHUH

https://m.edsoo.ru/262e4af7

PemieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO bubanorexa [JOK
85 .
JPOGHO-PAITHOHAIBHBIX YPaBHEHHH https://m.edso0.ru/6d100a76
86 PemieHne TeKCTOBBIX 3a/1a4 C MMOMOIIBIO bubaunorexa [JOK
JIPOGHO-PAIHOHATIBHBIX YPaBHEHHUH https://m.edso0.ru/62d9258¢c
87 Pemenne TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO Bbubnnorexa [JOK
JPOGHO-PAITHOHAIBHBIX YPaBHEHHH https://m.edsoo.ru/c8ae2716
88 PemieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO bubanorexa [JOK
JIPOGHO-PAIlHOHAIBHBIX YPaBHEHHUH https://m.edso0.ru/4006b32c
I'paduueckas uHTEpIIpETANA YPaBHEHUH C Bubmmorexa [IOK
89
JIBYMSI TIEPEMEHHBIMH https://m.edsoo.ru/b0a2c810
90 KontponpHas padora mo teme "IpoOHO- Bubmmorexa [IOK
panMoHalbHbIe ypaBHEHHS" https://m.edsoo.ru/1aad97be
o1 O06sacTh OMpPEIEIICHUS] 1 MHOXKECTBO bubnuorexa [TOK
3HAYCHUN QYHKI[HH https://m.edsoo.ru/72d8d178
92 OO0nacTpb onpeneieHus © MHOXKECTBO bubarorexa [JOK
3HaueHUH QyHKIUU https://m.edsoo0.ru/7930bc78
bubnnorexa [IOK
93 C 0 i
OCOOEI saxanisl pyHKLil https://m.edsoo.ru/648634ec
bubarorexa [TOK
94 r
padpic bymuimit https://m.edsoo.ru/bc183968
5| A b o s
PHMEPEL TP YHICH, https://m.edsoo.ru/5a3c0b26
OTpaKAIOIINX PeabHBIE MPOIECCHI
9% ?))6y};1<u1/11:(; onzczmaro:n; Hpﬂ::ylo " bubanorexa [JOK
THYIO MPOTIOPIIUOHATBHEI
PATIYIO IpoTiopHt https://m.edsoo.ru/7d59a787
3aBHCUMOCTH, UX TPaPUKH
97 ngKHm:(; om;cr;maro:n;e]: Hpﬂ:{y}o " bubnnorexa [JOK
THYIO [IPOTIOPIIUOHATBHEI
PATIYIO IpOTIopH https://m.edsoo.ru/a700fb4a
3aBHCUMOCTH, UX TpapuKu
OYHKIMH, OMHUCHIBAIOLIUE MPSMYIO U Butmorexa LOK
98 00paTHYO NPONOPIHOHAIBHEIE

3aBUCHMOCTH, UX I'pauKu

https://m.edsoo.ru/c8f8fdf6
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Bbubnnorexa [JOK

o — 30 1 el .
99 YHKIGLY = X2 ¥ €6 CBOHCTEA https://m.edsoo.ru/a88a94b3
_ .. . Bbubnnorexa [JOK
100 Oynicuis y = X2 i € cpoficTsa https://m.edsoo.ru/75c41a0a
_ N . bubnmuoreka [TOK
101 Pymkus y = X3 1t e€ cpoficTea https://m.eds00.ru/228¢3831
_ . . Bbubnnorexa [JOK
102 Oy y =10/x u € cBoficTra https://m.edso0.ru/2d0b876¢
_ . . bubanoreka [JOK
103 Oynicums y =X u ¢€ ceoficTsa https:/m.eds00.ru/70159503
_ . . bubanoreka [JOK
104 DyHILA Y ZVX 1 €€ cBoficTsa https://m.eds00.ru/1b220999
" " Bbubnmnorexa [JOK
105 KonrtposbHas pabdora mo teme "OyHKIUH https://m.eds00.ru/77c6ef63
106 CTeneHs ¢ LeIbIM IToKa3aTeIeM bubmotexa OK
t https://m.edsoo.ru/6c8839ea
107 Choii " bubarorexa [TOK
BOICTBA CTEIMEHH C IEJIBIM MTOKA3aTeIeM https://m.edsoo.ru/bd6e2elc
108 Choii " bubnnorexa [IOK
BOICTBA CTEIMEHH C IEIBIM MTOKa3aTeIeM https://m.edsoo.ru/ceae927f
109 CBOICTBA CTEIEHH C LIEJILIM II0Ka3aTelleM bubmmorexa [IOK
1 https://m.edsoo.ru/54faad53
110 [IpeoOpa3oBaHue BEIpaKECHUH, CONEPIKAITUX Bubmorexa [IOK
CTENEHH C LIEJIBbIM [I0KA3aTelIEM https://m.edsoo.ru/53d921e6
111 [IpeoOpazoBanme BEIpaKEHUH, COAEPKAIINX bubaunoreka [JOK
CTEINEHHU C LENBIM IIOKA3aTEIEM https://m.edso00.ru/46fbf966
112 [IpeoOpa3oBaHue BEIpaKECHUIH, CONEPIKAIIUX Bubmorexa [IOK
CTEINEHHU C LENBIM IIOKA3aTEIEM https://m.edsoo.ru/f5e6081b
Bbubaunorexa [IOK
11 7
3 CranapTHLLH By tuca https://m.edsoo.ru/6a9ab72b
114 CraHaapTHBINA BU]T YUCITIA bubmmorexa LIOK
Aap A https://m.edsoo.ru/3121ecfe
115 JlecTBUsI C YuCIaMHu, 3alTUCAHHBIMH B bubnnorexa [IOK
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CTaHIApTHOM BHUJIC

https://m.edsoo.ru/b0c28e40

ﬂeﬁCTBHﬂ C yucCjaMu, 3ariMiCaHHbIMH B

bubanorexa [JOK

116
CTaHIapPTHOM BHIIE https://m.edso0.ru/73cd08d3
JUITEIBHOCTS TPOLECCOB B ORPYRAIOe https://m.edso0.ru/9c11128a
MUpE
s PaSM:pLI SSLeKTOOB chpzma}gmeroan::pi, BuGmuorexa LIOK
JIUTENBHOCTD I B B OKPYXK M
8 port Pyaiot https://m.eds00.ru/3b40070d
MuUpe
119 | sowreserae s s oppasront bumorera LOK
8 Pott pyzaiom https://m.edsoo.ru/357b102d
MuUpe
120 Jenenue ¢ octaTkoM Bubmmorexa [1OK
https://m.edso0.ru/680dd020
CpaBHEHUS LENbIX YUCEI 10 MOAYIIO bubamoreka [JOK
121
HATYpaJIbHOTO YHCIIA https://m.edsoo0.ru/35e68128
CpaBHEHUS 1ENBIX YUCET 0 MOIYIIO bubmuorexa [IOK
122
HATYPaJIbHOTO YHCIIA https://m.edsoo.ru/56c3d6a8
123 CBolicTBa CpaBHEHUH 11O MOTYJTIO Bubamorexa [IOK
P o https://m.edso0.ru/052fb520
bubarorexa [TOK
124 i i
CBOHCTBA CABHCHIIIE 110 MOAYIO https://m.edsoo.ru/c519bbf7
195 OcTaTKy CyMMBI ¥ IPOU3BEICHHUS 110 bubaunoreka [JOK
JIAHHOMY MOJTYJTIO https://m.edsoo.ru/bb297bac
K 6 HC n
126 "Jlenmoen" Beepoceniicran nposeporian binorera LIOK
P POBEp https://m.edsoo.ru/f0589d9e
pabora
197 Wrorosas koHTposbHas paboTa / bubnnorexa [JOK
Bcepoccuiickas nmposepouHas pabora https://m.edsoo.ru/lela2a62
IToBTOpenue u 0600meHue. Pemenue
128 JMHEHHBIX HEPABEHCTB C OJJHON IePeMEHHON Bubnmorexa IIOK

1 CUCTEM JIMHEMHBIX HEPABEHCTB C OQHOU
[epeMEeHHOI

https://m.edsoo.ru/04aa7dfb
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[ToBTopenue n o6o0menne. Pemenne

JIMHEHHBIX HEPABEHCTB C OJJHON MepeMeHHON bubnunorexa [JOK
129 . N 1
U CHCTEM JIMHEWHBIX HEPABEHCTB C O/IHO https://m.edsoo.ru/8b5316ec
nepeMeHHOI
- Ho:;gp::onz n 0606H1;H:e. :[OZI;HZCTBZHHHe . BuGmiorexa LIOK
I BaHWS BBIPAKECHUH, PKALAX
Peodp P ACPRatl https://m.edsoo.ru/8cbe4cfe
apruMeTHIeCKHe KBaJpaTHbIE KOPHU
[ToBTOpenue u odobIeHue. Pemenne
131 KBaJIpaTHBIX YpaBHEHU. Penienue 1 Bubmmorexa [IOK
TEKCTOBBIX 3a/1a4 C MOMOIIBIO KBAIPATHBIX https://m.edso0.ru/8316894c
YpaBHEHUH
[ToBTOpenue u o0o6IeHre. Pemenne 3anau bubnunorexa [JOK
132 N 1
U3 pEeaNbHOM JKU3HU https://m.edsoo.ru/laa74ca6
II 6006 . T
peoop . patt https://m.edsoo0.ru/d87c1b96
BBIpaKEHUI
[oBTopenue u o6o0meHne. Pemenne
JIpOOHO-PAIIOHATIBHBIX YPaBHEHHH,
CBOJSIINXCS K JIMHEMHBIM MU K bubanorexa [TOK
134 1
KBaJIpaTHBIM ypaBHEHUsIM. Perienue https://m.edso0.ru/45dc757f
TEKCTOBBIX 3a/1a4 C TOMOIIBIO APOOHO-
palUOHAIbHBIX YPABHEHUIT
[oBTopenue u o6o0meHwe. Pemenne bubaroreka [TOK
135 1
TEKCTOBBIX 3a/1a4 PA3JIMYHBIMHU CIIOCOOAMHU https://m.edsoo.ru/f14c101le
136 IToBTopenue u o6o6meHne. Pemenne 3amay 1 Bubnuorexa IIOK
U3 PeANBHOM JKU3HU https://m.edsoo.ru/b7228af5
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne JlaTta
Tema Ypoka KOHTpOJIbeIe HpaKanecKne 06pa30BaTeJIbeIe
n/n Bcero HU3yYeHUs!
padoThI padoThI pecypcbl
Oynkiusa. CBoicTBa QYHKIHNA: HYIH
(yHKINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA
(hyHKIHMH, TPOMEKYTKH BO3PACTAHUS U Bubmmorexa IIOK
1 . . 1
yObIBaHUS (QYHKIMHU, YETHBIC U HEUETHBIC https://m.edsoo.ru/d90f2e4e
¢yHkyK, HanboJIbLIee 1 HANMEHbIIee
3Ha4YeHHs HYHKIHN
Oynkiusa. CBoicTBa HYHKIHNA: HYIH
(yHKINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA
5 (hyHKIHMH, IPOMEKYTKH BO3PACTAHUS U 1 Bubmmorexa [IOK
yObIBaHUS (QYHKIMH, YETHBIC U HEUETHBIC https://m.edsoo.ru/b3732c65
¢yHkyK, HanboJbLIee 1 HANMEHbIIee
3Ha4YeHHs HYHKIHN
3 IMoctpoenwue rpapukoB HYHKIHN C ITOMOIIBIO 1 Bubmorexa [IOK
npeoOpa3oBaHuil https://m.edsoo.ru/97eaec?e
[ocrpoenue rpadhuKkoB GYHKIHMN C HTOMOIIBIO Bubnuorexa IIOK
4 N 1
npeobpa3zoBaHuit https://m.edsoo.ru/ea04324c
5 KBagpaThslii TpéxuiieH. KopHu kBagpaTHoro 1 Bubmmorexa [IOK
TpéxuieHa https://m.edsoo.ru/71798cd2
6 Paznoxenue kBagpaTHOro TpEXuieHa Ha 1 Bubmmorexa [IOK
JIMHEHHBIE MHOXHTEITN https://m.edsoo.ru/de57a4e0
7 Paznoxxenue kBagpaTHOro TpEXWIeHA HA 1 bubanoreka [JOK
JIMHEHHBIE MHOXKHTEITN https://m.edsoo.ru/0b248ca2
bu6 OK
8 Ksanparuanas yHKIuS 1 e€ cBOICTBa 1 h;p:j:i;iiiru 16215f410
[Tapabona, KOOpAUHATHI BEPUTUHBI TTApPaOOITBI, bubanoreka [JOK
9 1
0Ch CHMMETPHH TapaboJibl https://m.edsoo.ru/c456e08e
10 INocTpoenue rpaduka KBagpaTHIHON 1 bubnmnorexa [JOK

byHKITIN

https://m.edsoo.ru/11f6adfa
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1 IToctpoenwne rpaduka KBaIpaTHIHON Bubmmorexa IIOK
GyHKIUM https://m.edsoo.ru/c88a279d
12 IToctpoenwne rpaduka KBaIpaTHIHON Bubmmorexa IIOK
byHKIHH https://m.edso0.ru/3577ad2b
o | pemmmermbes ek
Kg; q)gmmemos https://m.edsoo.ru/2a984bdc
" l;onomeﬂne rpaduka KBa,HpaT.I./I‘{HOI/I BuGmiorexa LIOK
KIINY B 3aBICHMOCTH OT €6
K;;H(bg enro https://m.edsoo.ru/101baa55
UICHTOB
15 Hcnonb30BaHue CBONCTB KBAAPAaTUUHON bubamorexa [JOK
(byHKIMH 75T pelIeHHs 3a/1a4 https://m.edsoo.ru/15c522bb
16 Hcnonp30BaHue CBOMCTB KBaJAPaTUYHOM bubnunorexa [JOK
GbYHKIUY TS pelieHus 3a1a4 https://m.edsoo.ru/bef7b49f
17 Hcnonp30BaHue CBOMCTB KBaAPAaTUYHON bubamoreka [JOK
(byHKIMH 75T pelIeHHs 3a/1a4 https://m.edsoo.ru/4ce8cf0d
18 CreneHHble (YHKIIUU C HATYPATbHBIMU bubnuorexa [TOK
MOKa3aTessIMH, UX rpadUKH U CBOWCTBA https://m.eds00.ru/92821150
19 Crenennbie (YHKIIUU C HATYPATbHBIMH bubaunoreka [JOK
MOKa3aTesIMU, UX TPadUKK U CBOMCTBA https://m.edsoo.ru/dc16d347
20 CreneHHBIC (YHKIAU C HATYPATbHBIMH Bubmmorexa [IOK
MOKa3aTessIMH, UX rpad)UKH U CBOWCTBA https://m.edsoo.ru/fb7b3ef2
21 Crenennbie (YHKIIUU C HATYPATbHBIMH bubaunoreka [JOK
MOKa3aTesIMU, UX TPadUKK U CBOMCTBA https://m.edsoo.ru/e35ab595
bubaroreka [TOK
22 T n: = =3 =
padmean ymamait: y = Vx,y =*Vx,y = | x| https://m.edsoo.ru/845c3cd8
Bbubaunorexa [IOK
2 T i y= =3 =
3 padpman pymiamnii: y =Vx, y =*Vx, y = | x| https://m.edsoo.ru/4ddd9180
Bbubnuorexa [IOK
24 r ii: y = =X, y=
pachuiu pymcnii: y = Vx, y = Ve, y = | x| https://m.edsoo.ru/c711bddf
Bbubaunorexa [JOK
2 K II(D "
° OHTPOJIbHAs pabOTa 10 Teme "DyHKLLH https://m.edsoo.ru/4eacc9b5
26 ITonsTHE O perIeHNN HEPaBEHCTBA C OJHOM Bubmmorexa IIOK
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nepeMeHHON. MHOXeCTBO peleHU
HEpaBEHCTBA

https://m.edsoo.ru/cfb115b6

97 Ksanparasie HepaBeHCTBA ¢ OJTHON Bubmmorexa IIOK
TIepEMEHHOM https://m.edsoo.ru/bf85efbf
28 KBanparHsle HepaBeHCTBA ¢ OJTHOM bubanorexa [JOK
HepEeMEHHOM https://m.edsoo.ru/36721ec3
29 Pemenne HepaBeHCTB rpa) MIECKIM METOAOM Bubmmorexa IIOK
1 METOJIOM HHTEPBAJIOB https://m.edsoo0.ru/d68f067¢e
30 Pemenne HepaBeHCTB rpaMIECKUM METOIOM bubnunorexa [JOK
U METOJIOM HHTEPBAJIOB https://m.edso0.ru/060b1779
31 HepapencTsa, comepkaliie 3HaK MOy BrGmorexa LIOK
P > COACPATL o https://m.eds00.ru/7782d1d2
32 HepagenctBa, cojepxalime 3HaK Mo bubamorexa LIOK
BEHCTB ue 3HaK M s
P > CONCPAATE A https://m.edsoo.ru/f13ce6ca
33 CucteMbl HEPaBEHCTB C OJTHOU IIEPEMEHHOMN BrGmorexa LIOK
p A P https://m.eds00.ru/20a68a45
34 Cucre €PaBEHCTB C OJJHOM IEPEMEHHOM Bubarorexa LIOK
HCTEMbI HEPABEHCTB HOM nepeMeHHOI
P s P https://m.edsoo.ru/d72b241f
35 PermieHue TeKCTOBBIX 3aa4 C MMOMOIIIBIO bubnuorexa [IOK
HEPaBEHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/fleecaff
36 PermieHue TeKCTOBBIX 3aa4 C MMOMOIIIBIO bubnnorexa [IOK
HEPaBEHCTB, CHCTEM HEPaBEHCTB https://m.edsoo.ru/29eala05
H .
| oo e e
P ABY https://m.edsoo.ru/a555d73b
TIepeMEHHBIMHU
I'padmaeckuii MeTO] peIIeHNs CHCTEM Bubnmorexa IIOK
38
HEpaBEHCTB C JBYMsI IepEMEHHBIMU https://m.edsoo.ru/28bab74d
39 CucteMbl HEpaBEHCTB € IBYMS IIEPEMEHHBIMHU bubamorexa LIOK
p ABY P https://m.edsoo.ru/bf38d029
40 Konrponbhas padora o teme "KBaaparHsie bubnnorexa [JOK
HepaBeHCTBA" https://m.edso0.ru/4244257d
bubnnorexa [IOK
41 buxBanpatHsle ypaBHeHUs

https://m.edsoo.ru/ba8b4827
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IIpumeps! nprMeHEHU METOA0B
PaBHOCHIIBHBIX IPEOOpa30BaHUM, 3aMEHBI

bubanorexa [JOK

42 HepEeMEHHOM, rpaduuecKoro MeToa mpu https://m.edsoo.ru/8cc6f335
peuleHny ypaBHeHU# 3-i u 4-i crenenei
IIpumeps! npuMeHEHU METOA0B
43 PaBHOCHIIBHBIX ITPpeoOpa3oBaHuii, 3aMEHBI Bubmmorexa IIOK
TIepEMEHHOM, rpadUueckoro MeToa pu https://m.edsoo.ru/d3127b99
peuleHny ypaBHeHU# 3-i u 4-i crenenei
IIpumeps! npruMeHEeHU METOA0B
m PaBHOCHIBHBIX ITPpeoOpa3oBaHuUil, 3aMEHBI Bubmmorexa [IOK
MepEeMEHHOM, rpadUueckoro MeToia mpu https://m.edsoo.ru/e06bdafc
pelieHnn ypaBHeHU# 3-i1 u 4-i1 creneHei
45 Pemenne npoGHO-palinOHABLHBIX YpaBHEHUIH bubnunorexa [JOK
U HCPaBCHCTB https://m.edsoo.ru/c62a3d83
6 Pemenne npoOHO-panioOHAIBHBIX YpaBHEHUH Bubmmorexa [IOK
U HCPaBEHCTB https://m.edsoo.ru/e633ff10
47 Pemenne npoOHO-paiiOHAIBHBIX YpaBHEHUI Bubmmorexa [IOK
Y HEPABCHCTB https://m.edso0.ru/9b27174d
48 Pemenne 1po6HO-paniMOHAIBHBIX YPaBHEHUIT Bubnuorexa IIOK
U HEPAaBEHCTB https://m.edsoo.ru/7b73895d
49 Pewenue cucrem ypaBHEHU ¢ IByMsI Bubmorexa [IOK
MepeMEHHBIMU https://m.edsoo.ru/cc8df2f9
Pemenue cucreM ypaBHEHU ¢ JByMsI Bubnuorexa IIOK
50
MepeMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemrenue npocrednmx CUCTEM HEIUHENHBIX Bubnuorexa IIOK
YPaBHEHUIA C IByMSI TEPEMEHHBIMU https://m.edsoo.ru/c06799ac
52 Pemenne npocTedmx cuCTEM HENUHEHHBIX bubnnorexa [JOK
YpaBHEHHH C ABYMsI IepEeMEHHBIMU https://m.edsoo.ru/d9e8af79
Peienue npoctednmx CUCTEM HEITUHENHBIX Bu6mmorexa [IOK
53 .
YPaBHEHUIA C IByMSI IEPEMEHHBIMU https://m.edsoo0.ru/a0409350
Pewenue npoctedmx cuCTeM HETUHENHBIX Bubmorexa [IOK
54 .
YpaBHEHU C ABYMsI IEPEMEHHBIMU https://m.edso0.ru/7910b721
55 I'paduuecknii METO peIICHHS] CHCTEMBI bubnnorexa [IOK
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HEJNMHEWHBIX YPaBHEHUH C IBYMS
HepeMEHHBIMU

https://m.eds00.ru/68e900a3

I'paduaeckuit MeTO]] peIIeHNS CHCTEMBI

bubaunorexa [JOK

> HICHIHCHHBIX YPABHCHIIL € ABYMA https://m.edsoo.ru/b3113be3
TIepEeMEHHBIMA
CucreMa ABYX HETMHEHHBIX YpaBHEHHI C
57 JIBYMsI Helfel\};eHHHMI/I KaK Mo})llr;nb peabHON bubamorexa LIOK
https://m.edsoo.ru/74a77c73
CUTyalluu
CucreMa ABYX HEJIMHEHHBIX YPaBHEHUH ¢
58 JIBYMS Hef_)lel\}/lleHHbIMI/I KaK MO};[peJ'II) peanbHOI bubamorexa LIOK
https://m.eds00.ru/30731862
CUTyaluu
CucreMa ABYX HEJIMHEHHBIX YPaBHEHUH ¢
59 JIBYMS nerz)[ezerH},IMH KaK MO};[I;J'IB peanpHOI bubamorexa LIOK
https://m.edsoo.ru/8a6d5954
CUTYyaIuu
CucreMa ABYX HETMHEHHBIX YpaBHEHHI C
60 JIBYMS ne;[en};eHHLIMH KaK MO}//]peJ'II) peanpHOU bubamorexa LIOK
https://m.edsoo.ru/ce8950b3
CUTYyaIuu
61 CucreMa HeIMHEHHBIX YPaBHEHUH ¢ bubaunoreka [JOK
napameTpoM https://m.edsoo.ru/dbd6342b
62 CucreMa HeJIMHEHHBIX YpaBHEHUH ¢ Bubmmorexa [IOK
napaMeTpomM https://m.edsoo.ru/60ebb1f3
63 CucreMa HeIMHEHHBIX YPaBHEHUH C bubaunoreka [JOK
napameTpoM https://m.edsoo.ru/40bd4935
64 IIpocreiimue HepaBeHCTBA C JBYMSI Bubmorexa [IOK
MEPEMEHHBIMHU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
65 KonrponbsHast padora 1o teme "YpaBHeHUs, bubnnorexa [JOK
HEepaBeHCTBA M UX CHCTEMBI" https://m.edsoo.ru/3fca3696
TlonsTue uyncnoBoii i .
66 K(())HeqHzle I/ICgZC](()OHe?IiIJITjs P BuGmorexa LIOK
https://m.edsoo.ru/d5¢2560d
MOCJIEI0BATEbHOCTH
OrpaHuveHHas Mocie0BATEIbHOCTb. BuGmorexa LOK
67 MoHoTOHHO Bo3pacTatomas (yObIBaroIas)

IMOCJICA0BATCIIbHOCTD

https://m.edso0.ru/74049546
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Crioco0BI 3a1aHNS TTOCIIEOBATEILHOCTH:

68 5 a6 . bubnnorexa [JOK
MHcaTeIbHbIN, TAOIUYHBIN, C ITOMOIbL
oneate e > © HIOMOIILEIO https://m.edsoo.ru/027a3fa4
(hopMyIIBl N-TO YJIeHa, PEKYPPEHTHBIN
69 Apupmernueckas ¥ TeOMETpHIECKast Bubmmorexa IIOK
TPOTPECCUH https://m.edsoo.ru/ad57¢c055
70 Apudmernueckas ¥ reoMeTpuIecKas bubnnorexa [JOK
MPOTPeCcCuu https://m.edso0.ru/8017f902
CBo¥iCTBa YJICHOB apU(PMETHIECKOI U bubnmorexa I[JOK
71 N .
FeOMETPUYECKOMN MPOTrpeccHii https://m.edsoo.ru/fb577805
CBolicTBa 4JICHOB apU(METHYECKOI U bubnunorexa [JOK
72 . .
FeOMETPUYECKON MPOTrpeccHii https://m.edsoo.ru/c79443ad
73 ®dopmyiel N-ro wieHa apupMeTHIeCKOH 1 bubaunorexa [JOK
reOMETPHUIECKO# Tporpeccuit https://m.edsoo.ru/b01a67a2
74 ®DopmyItsl N-TO WieHa apuPMETHISCKON Bubmmorexa [IOK
FeOMETPUYECKOMN MPOTrpeccHii https://m.edsoo.ru/77dee84a
75 ®dopmyiel N-ro wieHa apupMeTHIecKon 1 bubnunorexa [JOK
reOMETPHUIECKO# Tporpeccuit https://m.edsoo.ru/c72ef6bf
o n
n | S ———
npmerny il 1 reomeTpuy )7}
P . p https://m.eds00.ru/9492847
nporpeccuit
o n
o | e e
P . P https://m.edsoo.ru/e4c9ad63
nporpeccuit
n |
npmerny il 1 reomeTpuy )7}
P . P https://m.edsoo.ru/a594233e
nporpeccuit
79 3amaum Ha MPOLIEHTHI, OAHKOBCKUE BKIIAIBI 1 bubanoreka [JOK
KPEIUTHI https://m.edsoo.ru/38f5c6d2
80 3amaun Ha POIICHTHI, OAHKOBCKIE BKIIAIBI U Bubmorexa [TOK
KPEIUTHI https://m.edsoo.ru/64f7e085
3amaum Ha MPOLIEHTHI, OAHKOBCKUE BKIIAIBI 1 bubamnoreka [JOK
81
KPEIUTHI https://m.edsoo.ru/c4a9eb67
82 3amaun Ha IPOIICHTHI, OAHKOBCKHE BKIIAIBI U Bbubanorexa [TOK
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KPEIHTHI https://m.edsoo.ru/e3f6d855
83 3aja4yn Ha NPOLEHTH!, 0AHKOBCKHE BKJIAIbI U bubnuoreka [JOK

KPEIUTHI https://m.edsoo.ru/b19754bd
84 3aja4m Ha NPOLIEHTHI, 0AHKOBCKHE BKJIAIbI U bubnuoreka [JOK

KPEAUTHI https://m.edsoo.ru/bcf88abf
85 3amaun Ha MPOIEHTHI, OAHKOBCKHE BKIIAABI U Bbubnnorexa [JOK

KPEIUTHI https://m.edsoo.ru/ccfOd1fc

[IpencraBneHne o CXOIUMOCTH
86 [IOCJIE0BATEIBHOCTH, O CYMMUPOBAHUU bubnunorexa [JOK

0ECKOHEUHO YOBIBAOIIEH reOMETPUIECKON https://m.edsoo.ru/d5895ad1

TIPOTPECCHU

[IpencraBneHue o CXOAUMOCTH
87 [IOCJIE0BATEIBHOCTH, O CYMMUPOBAHUU bubnunorexa [JOK

0ECKOHEUHO YOBIBAOIIEH reOMETPUIECKON https://m.edsoo.ru/133bae23

MpOTpeccuu
88 Metoa MaTeMaTHYSCKOW MHITYKIIUA bubmmorexa [IOK

https://m.edsoo.ru/feb21fdd
89 MeTo1 MaTeMaTHYECKON HWHIYKIUH bubmorexa [IOK
https://m.edsoo.ru/a0dcf477

KonTtpomnsHas pabora no reme "Yunciossie Bubnuorexa IIOK
90

MOCIIeZI0BATEIFHOCTH | TIporpeccuu’ https://m.edsoo.ru/9e0dd430
91 Kopens n-it crenenu. CBoiicTBa KOpHS N-i Bubmmorexa [IOK

CTEICHH https://m.edsoo.ru/6e5a5af5
9 Kopens n-if crenenn. ColicTBa KOpHS N-it Bubnuorexa IIOK

CTeNeHH https://m.edsoo.ru/b32c69f2
93 Kopens n-if crenenu. ColicTBa KOpHS N-it bubnnorexa [JOK

CTENeHH https://m.edsoo.ru/0aa0c138
94 CreneHb ¢ pallMOHAJBHBIM [TOKa3aTeIeM U e€ Bubmorexa [IOK

CBOMCTBa https://m.edsoo.ru/5325ca3a
95 CremneHb ¢ pallMOHAILHBIM MTOKa3aTeeM u e bubamnoreka [JOK

CBOIICTBA https://m.edsoo.ru/4882d830
9% CreneHb ¢ palluOHAJILHBIM [TOKa3aTeseM U e Bubmorexa [IOK

CBOMCTBA

https://m.edso0.ru/53b617b8
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ToxxnecTBeHHBIE TPe0Opa3OBaHU

97 N o bubaunorexa [JOK
BBIPAKEHUH, COepIKauX KOPEHb N-i
P > Conepxatl P https://m.edsoo.ru/ebad7498
CTEICHU
T &
0 oxca;[eZTBevHI-:ze e:Ipe;) paaoza};m . BuGmiorexa LIOK
BBIPa)KCHUIA, JKaIiX KOPEHb N-i
p JiepRam P https://m.edsoo.ru/ca7892bc
CTEIICHI
T 0
o | e t—
P > Conepxatl P https://m.edsoo.ru/bdf8871d
CTEIeHI
T 0
100 supuxeni corepanuns crenes biGnorera LIOK
BEI HUM HX CTEIEHD
P » CORepam https://m.edsoo.ru/b13a49e9
palMOHATBHBIM MMOKa3aTeIeM
T 5}
100 sk, conepranu orenes biuGnorexa LIOK
P » COMCPHATR https://m.edsoo.ru/a18095d9
palHoOHATBHBIM TIOKa3aTeIeM
KonTponbHas pabora o Teme "CremneHs ¢ bubnunorexa [JOK
102
palroHaTbHBIM TTOKa3aTenem" https://m.edso0.ru/2a2ba4d9
IToBTOpenue u o6o6menue. Yucna u
BBIYHCIICHUS (3alKUCh, CPABHEHUE, ICUCTBUS C bubnnorexa [IOK
103 .
JEHCTBUTENLHBIMU YUCIAMH, YHCIIOBAS https://m.edsoo.ru/07eea449
npsAMasi)
[oBTOpenue u 0606meHwe. Yucna u
104 BBIYHCIICHUS (3alKUCh, CPABHEHUE, ICUCTBUS C bubnnorexa [IOK
JEHCTBUTENLHBIMU YUCIAMH, YHCIIOBAS https://m.edso0.ru/69d23450
npsAMasi)
1T 600 |
| o it o
pont ’ ’ https://m.edsoo.ru/facf7c03
MPOTIOPIINH)
IToBTOpenue u 0606menue. Yncna
106 BBIZ:ICEG:I/HU{ I(/IH 0 eI}]IlT;:HOTH:mZH:ﬂ bubamorexa IOK
pont ’ ’ https://m.edsoo.ru/5d2df02d
MPOTIOPIINH)
IToBTOpenue u 0606menue. Yucna u ) Butmorexa LOK
107 BBIYUCIICHUS (pEIIeHUe 3a/1a9 U3 PeaTbHON

KU3HH)

https://m.edsoo.ru/dad1ae58
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IToBTOpenue u 0606menwe. Yucna u

108 BBIUUCIICHUS (PEIICHUE 3a/1a4 U3 PEeabHOM bubmorexa LIOK
https://m.edsoo.ru/efa0e730

JKU3HU)
IToBTOopenue u 0606menue. Yucna u

109 BLIchieHm (OprrJIILel:HHe pHUOIMKECHNE bubamorexa LIOK

’ ’ https://m.edsoo.ru/5fd671b7

OIICHKA)
[ToBTopenue n o6o6meHne. TekcToBbie
3a/1a4yy (pelIeHre TeKCTOBBIX 3a/1a4 bubnuoreka [TOK

110
apu(pMETHIECKUM U alreOpanIecKum https://m.edsoo.ru/a527aa4b
crocobamm)
[ToBTopenwue u 0606meHNEe. TEeKCTOBBIC
3a/1a4yy (pelIeHrue TeKCTOBBIX 3a/1a4 bubnuorexa [TOK

111
apuUPMETHYCCKUM U alreOpanyecKiuM https://m.edsoo.ru/75¢c20ae0
criocoGammu)
IToBTOpenue u o6obmeHmne. TekcToBbie

112 3a/1a4yy (pelIeHrue TeKCTOBBIX 3a/1a4 bubnuorexa [TOK
apuUPMETHYCCKUM U alreOpanyecKiuM https://m.edsoo.ru/f027e68f
criocobammu)
IToBTOpenue u o606menme. TekcToBbie

113 3a/auu (pemeHne TeKCTOBBIX 3a/1a9 bubaroreka [JOK
apu(pMETHYECKUM U alreOpandecKum https://m.edsoo.ru/a734595b
criocobammu)
IToBTOpenue u o606meHwe. TekcToBbie
3a/auu (pemeHne TeKCTOBBIX 3a1ad bubaroreka [JOK

114
apu(pMETHYECKUM U alredpandeckum https://m.edsoo.ru/513c76d2
crocobamm)
IToBTOpenue u o6o6mIeHne. TekcToBbIe

115 3a7auu (PEIICHUE TEKCTOBBIX 3a/1a4 Bubmorexa [TOK
apu(pMeTHYECKUM U anredpandecKum https://m.edsoo.ru/8fa2d2fb
criocobamu)
[ToBTOpenue n o6o0meHwne. Anredpandeckne

116 BEIpakeHUs (mpeoOpa3oBaHue Bubmmorexa IIOK

anreOpanvdecKuX BBIPAKEHUH, COAepKAINX

CTCIICHDB C LICJIBIM HOKa3aTCJ’IeM)

https://m.edso00.ru/9336bac?2
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[ToBTOpenue n o6o0meHwe. Anredpandeckue
BeIpaXKeHUsI (TIpeoOpazoBaHue

bubanorexa [JOK

117
anreOpanyecKux BhIPAKEHHUI, COMEpPIKALINXK https://m.edsoo.ru/f6ab4fe5
CTEIEHb C IEeIIBIM [T0Ka3aTelIeM)
[ToBTOpenue u o6o0meHwe. Anredpandeckue
BEIpakeHUs (peoOpa3oBaHue Bubmmorexa IIOK
118 .
anreOpandecKux BBIPAKEHUH, COMEPIKAIIIX https://m.edsoo.ru/b310ffob
CTEIEHb C IEeIIBIM [T0Ka3aTelIeM)
IToBTOpenue u o6o0IEeHNe. Anredpandeckue
119 BEIpakeHUs (peoOpa3oBaHUe Bubmmorexa [IOK
anredpandecKnx BBIPAKEHHIA, COMEPKAIINX https://m.edsoo.ru/adb80ce?
apuMeTHYECKUI KBagpaTHBIH KOPEHB)
[ToBTOpeHue u 0000IeHNe. Anredpandyeckue
120 BhIpaXKeHUsI (TIpeoOpa3oBaHue bubnunorexa [JOK
anredpanvdecKnux BBIPAKEHHIA, COMEPKAIINX https://m.edsoo.ru/9a58e0a9
apuMeTHYECKUI KBagpaTHBIH KOPEHB)
[ToBTOpeHue u 0000IeHNe. Anredpandyeckue
BhIpakeHus (mpeoOpa3oBaHue Bubnuorexa IIOK
121 .
anrebpanyecKux BhIPAKEHUH, COMEPIKAIIIX https://m.edso0.ru/253694c0
apu(pMeTHYeCKUi KBaJPaTHBIA KOPEHb)
I 606 . Anre6
. OB;)(;]Z;CHI/IG(I/I (; 006 ].:::I/;e ’ ree pandeckue Butmorexa LIOK
BBI Hys (10 BaHU BIX
P peobp et N https://m.edsoo.ru/7b3e4818
JPOOHO-PAaLMOHAILHBIX BBIPAKEHHUH)
I 606 . Anre6
I
P peoop 5 . https://m.eds00.ru/40178693
JpOOHO-pallOHABHEIX BBIPAXKEHHUIT)
o HOBTOpeHI/Ie(I/I 06()661ueHne. Anrebpandeckue BuGmiorexa LIOK
BBIpakeHus (11 A30BaHUE LEJBIX U
paxe peobpaso eue . https://m.edso0.ru/9df99942
JIPOOHO-PAMOHATBHBIX BRIPAYKCHHH )
s HOBZOI;GHHC(I/I (;60(()361;1::1/;& /an:6pamecme BuGmiorexa LIOK
BBIpaKeHHUS (11 BaHU BIX H
P peoop el . https://m.edso0.ru/16908ac9
JPOOHO-PALMOHAIBHBIX BBIPAKEHHUH)
126 IToBTOpenue u 0600IIeHEe. Alredpandeckue Bubmorexa [IOK

BbIpAXKCHUSA (pa3n0>KeHHe MHOI'O4JICHA Ha

https://m.edsoo.ru/b48b9936
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MHOYHTENH, B TOM YHUCIIE C UCTIOIb30BaHIEM
(hopMyJT COKPAIIICHHOTO YMHOXKCHUS)

IToBTOpenue u o6o0meHwe. Anredpandeckne

BBIpOXEHUS (Pa3NIoKeHHEe MHOTOWICHA Ha Bubmmorexa IIOK
127 1
MHOKHTENH, B TOM YHUCJIE C UCIIOIb30BAHUEM https://m.edsoo.ru/5d8634a7
(hopMyT COKPAIIEHHOTO YMHOKEHHS)
[ToBTopenue u 06o61eHne. Anredpandeckue
128 BBIpaXKeHUsI (pa3iokeHHe MHOTOYICHA Ha 1 Bbubnuoteka LIOK
MHOYUTEIH, B TOM YUCJE C UCIIOJIb30BaHUEM https://m.edso0.ru/70161f2f
(OpMYIT COKpaNIEHHOTO YMHOKEHH )
126 Hom}c:{peﬂne(n 00o001IeHue. AnredOpandyeckue . BuGmuorexa LIOK
BbIpaXCHUA (MOACIIMPOBAHUE C HOMOHIBiO https;//m,edsoo_ru/a9955f99
(hopMys peanbHBIX MPOIIECCOB U SBJICHUIN)
130 OyHKIUHN (IOCTPOCHUE, CBOMCTBA H3YICHHBIX 1 Bubmmorexa [IOK
GbyHKIHiT) https://m.edso0.ru/02a630e0
5| (ootpounue,coonctse ey 1 brGmorexa LIOK
TPosHIe, e https://m.eds00.ru/5ca24756
ymKmii)
1
II HHU BOUCTBA U3YUCHHBIX
P o Y https://m.edsoo.ru/601abaca
byHKIHI)
I 606 . @
T JiL TICHH! BHCHHH U UX
P P P https://m.edsoo.ru/laee55da
CHCTEM)
138 | (pafimecton peense spesnenm 1 1 Buorexa LIOK
P p P https://m.eds00.ru/147cbdaf
CUCTEM)
Bbubnuoreka [IOK
135 u 1
TOroBa KOHTPOIbHAs pabora https://m.eds00.ru/f2692060
136 [ToBTopenue n o600menne. PyHKIMN 1 bubnnorexa [JOK
(MoIeMpOBaHKe PEATBHBIX POIIECCOB) https://m.edsoo.ru/a0a0aded
OBIIEE KOJIMYECTBO YACOB ITO [TPOTPAMME 136
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IPOBEPSIEMBIE TPEBOBAHHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KJIACC
Kox . .
IIpoBepsiemble NpeAMETHBIE Pe3yJbTAThHI 0CBOCHUSI 0CHOBHOM 00pa30BaTe1bHOI
TIPOBEPHEMOTo NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTaTa
1 Urcna 1 BEIYACICHUS
11 BeimonHaTe, codeTas ycTHblE M IHUCbMEHHBIE IPUEMBI, apu(METHYECKHe NEHCTBHS C
' palMOHaIbHBIMY YUCIAMU
Haxonute 3Ha4ueHMs YUCIIOBBIX BBIPAXEHHUH, IPUMEHATh Pa3HOOOPA3HBIE CIIOCOOBI M MPHEMBI
1.2 BBIYMCIICHHUS 3HAYCHUH OPOOHBIX BBIPAKEHHUH, COACP)KAIIUX OOBIKHOBEHHBIC W IECSTHYHBIC
Ipobu
[epexoauts OT OHOM (GOPMEI 3aMKUCH YUCEI K APYTroi (MIPeoOpa3oBhIBATh JECATHUHYIO IPOOb
13 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCSTUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO JECITHUHYIO
IpoOb)
14 CpaBHMBATH U yIOPAJ0YMBATE PALlMOHAIBHBIC YHCIIA
15 OKpyTIIATh Yrcaa
16 BhIMONHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIYMCICHUH, OIEHKY 3HAYEHMH YHCIIOBBIX
' BBIp@XEHUH. BBIMONHATE IEHCTBUSA CO CTENEHIMHU C HaTypaJlbHBIMU ITOKa3aTeIIMHI
1.7 [TprMeHATh NPU3HAKY AETUMOCTH, Pa3JIOKEHNE HA MHOXKHTEIN HAaTypalbHbIX YUCEI
Pemare mMpakTHKO-OPMEHTHPOBAHHBIC 3aJa4yH, CBA3aHHBIE C OTHOIICHHWEM BEJIMYMH,
1.8 MPOTIOPIHMOHATBHOCTBIO BENWYHH, NPOLEHTAMH, HWHTEPIPETHPOBATH PE3YNbTaThl PEIICHUS
3aJa4 ¢ y4€TOM OrpaHHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX 00bEKTOB
2 Anrebpandeckue BEIPaKCHHUS
91 Vcnonp30BaTh anreOpandeckyl0 TEPMHUHOJOTHIO M CHMBOJHMKY, IPUMEHATh €€ B TIpoliecce
' OCBOEHHS y4eOHOTO MaTepraa
2.2 HaxoauTs 3HaueHNst YKBEHHBIX BBIPAXCHUH MPH 3aJaHHBIX 3HAYEHUSIX MEPEMEHHBIX
23 BeimonHATe npeoOpa3oBaHMs LENOr0 BBIPAXKEHUs B MHOTOWIEH IPUBEICHHEM IT0100HBIX
' CJIaraeMbIX, PACKPBITHEM CKOOOK
54 BrInoiHATE yMHOKEHHE OHOYJICHA HA MHOTOWIEH M MHOTOYJICHA HA MHOTOYJICH, TIPUMEHSThH
' (hopMyTBI KBagpaTa CyMMBI M KBaApaTa pasHOCTH
OcyIecTBiIATh Pa3iIokeHHe MHOTOWIEHOB HA MHOXKUTENH C TIOMOIIBIO BBIHECEHHS 32 CKOOKH
2.5 00Iero MHOXWTENS, TPYNIUPOBKH CJAaraeMblX, HPUMEHEHHs (OPMYJ COKpamEHHOTO
YMHOXKEHUS
26 [TpumensaTh NpeoOpa3oBaHKss MHOTOWICHOB JUISl PEIICHHS PAa3IMYHBIX 33a]1ad U3 MaTeMaTHKH,
' CMEXHBIX NIPEIMETOB, U3 PEATIBHON IPAKTUKU
27 Wcnonp30BaTe CBOWCTBA CTEMEHEW ¢ HATYpaJbHBIMH ITIOKa3aTesIMU A MpeoOpa3oBaHUS
' BBIpAXKEHUH
3 YpaBHEHUs U HEPaBEHCTBA
Pewate suHElHBIE ypaBHEHMsI C OJHOM IEPEMEHHOM, NPUMEHsS NpaBuia Iepexoia OT
3.1 HCXOJHOTO YPaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SIBISCTCS NHM YHCIO KOPHEM
ypaBHEHHUS
3.2 [IpumensTh rpaduaecKkue METOBI IPH PELICHUH JIMHEHHBIX YPAaBHEHUH U HX CHCTEM
33 [TonOupars npuMepsl nmap 4ucen, SBISIONIMXCS PELICHHEM JIMHEHHOTO YPaBHEHHUS C JIBYMs
' HEpEMEHHBIMU
3.4 CrponTh B KOOPAWHATHOI IIOCKOCTH Tpa)uK IMHEHHOTO YPABHEHNUS C IBYMS IIEPEMEHHBIMUY;




MOJIB3YSICh TPAQUKOM, IPHUBOIUTE IPUMEPHI PEIICHNS YPaBHEHUS

Pemate cucteMsl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C JIBYMsA NEPEMEHHLBIMH, B TOM YHCIIC

3.5
rpadudeckn
36 CocTaBisTh U pelarhb JIMHEHHOE YpaBHEHNE WM CHCTEMY JIMHEHHBIX YPaBHEHUI! 110 YCIOBHUIO
' 3aJja4i, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H ITOJTyYEeHHBIH pe3ysbTaT
4 KoopaunaTts! u rpaduku. OyHKIUN
41 Wzo0paxaTh Ha KOOPAWHATHOM NPSIMOM TOYKH, COOTBETCTBYIOILUE 3aJaHHBIM KOOpJAMHATAM,
' JIy4H, OTPE3KH, MHTEPBaJIbl, 3aIIHChIBATh YHCIIOBBIE POMEXKYTKH Ha alreOpaniecKoM sI3bIKe
4.2 OTMeyaTs B KOOPIUHATHON TUTIOCKOCTH TOYKH TI0 33laHHBIM KOOpJMHATAM
4.3 CrpouTtb rpaduku JTUHEHHBIX QyHKIHH. CTpOoUTh rpaduk GyHKIHMH Y = [X|
OnuceIBaTh ¢ NOMOIIBIO (YHKIMH W3BECTHBIC 3aBHCUMOCTH MEXIy BEIMYMHAMU: CKOPOCTH,
4.4 BpEMsI, pacCTOSHHE, IIEHY, KOJIMYECTBO, CTOMMOCTH, MPOHM3BOAWTEIBHOCTH, BpEMs, 00BEM
paboTsl
45 Haxonuts 3Ha4eHNe (HYHKIMH IO 3HAYCHUIO €€ apryMeHTa
46 [TonuMaTp Tpaduyueckuii croco® NpeacTaBIeHHs M aHaiM3a HHGOPMAaIMM, W3BJIEKaThb W
' MHTEPIPETHPOBATh HH(POPMAIHIO U3 IPadMKOB peasibHBIX MPOLIECCOB M 3aBUCUMOCTEH
8 KJIACC
Konx . .
IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOI 00pa30oBaTelIbHOI
fpoBEpHENoro NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusi
pe3yJabTarta
1 Yucna v BBIYUCIICHUSA
Hcnonb3oBaTh HadalbHbIE IPEJCTABICHHS O MHOXECTBE AEHCTBUTEIBHBIX YHCET JUIs
11 CpaBHEHUsI, OKPYIJICHUS! M BBIYUCICHUI, W300paXkaTh JICHCTBUTENILHBIE YKMCIa TOYKAMH Ha
KOOPJUHATHOH NpPsMOi1
[IpuMeHATh MOHATHE apUPMETHUECKOTO KBaJIPAaTHOTO KOPHS, HaXOJUTh KBaJpaTHBIE KOPHH,
1.2 UCTIONB3YSl IIPU HEOOXOAMMOCTH KajbKYJIATOD, BBHITOJIHATH HMPEOOpa3OBaHMS BBIPAXKECHUH,
COJZIepKalUX KBAIpaTHbIE KOPHU, UCIIONIb3YsI CBOMCTBA KOPHEH
13 Hcnonp3oBath 3ammcu OONBIIMX W MajbIX YHCEN C IOMOIIBIO JIECATHYHBIX ApoOed u
' creneneii yncna 10
2 Anrebpamdeckue BEIPaKESHUS
21 [IpuMeHATh TOHATHE CTENEHM C IMEJbIM [OKa3aTeJeM, BBINOJIHATh IPeoOpa3oBaHUs
' BBIPXXECHUM, COJIEpKAIINX CTENEHN C IIeJIbIM MTOKa3aTeleM
99 BBINOMHATE TOX/ECTBEHHbIE TIPEOOPa30BaHMUSI PAIlMOHANBHBIX BBIPAKCHUI HA OCHOBE IIPAaBUII
' JIeWCTBUI HaJl MHOTOWICHAMH U ajreOpandecKuMu Ipo0smMu
2.3 PacknanbiBaTh KBagpaTHBINA TPEXWIECH HA MHOKHUTEIH
94 [IpumeHsaTh peoOpa3oBaHMsl BBIPAKEHUN ISl PELICHHs PAa3IMYHbIX 33734 W3 MaTeMaTHKH,
' CMEXHBIX ITPEAMETOB, U3 PEaTbHOW PaKTHKA
3 YpaBHEeHUsI U HEpaBEHCTBA
31 Pemats nuHelHbIE, KBaI[paTHer YpPaBHEHMSI M palMOHAIbHBIC YpPaBHEHHMS, CBOJSIIMECT K
HHUM, CUCTEMBI JIBYX YPaBHEHHH C IBYMsI IepEeMEHHBIMU
IIpoBoauTh mpocCTEilline UCCIENOBAaHUS YPAaBHEHHUH U CHCTEM YPAaBHEHMH, B TOM YHCIE C
3.2 NPUMEHEHNEM TpadUUecKUX MPEACTaBICHUH (yCTaHABIMBATh, UMEET JIM ypaBHEHWE WIIN
CHCTEMa YPaBHEHUI! PEIICHHs, €CIM HMEET, TO CKOJIBKO, U IIPOIee)
33 [lepexoauts OT c0BecHON (GOPMYIUPOBKH 3a/iauy K €€ anredpandeckoi MOAEIH C IOMOIBIO

COCTaABJICHUSI YpPAaBHCHUS WM CUCTCMBbI ypaBHeHPIﬁ, HUHTCPIIPETUPOBATL B COOTBCTCTBUU C




KOHTCKCTOM 3aJavu HOHy‘IeHHBIﬁ pe3yabTart

HpI/IMeHSITI) CBOMCTBa YHCIIOBBIX HCPABCHCTB AJid CPAaBHCHU, OLUCHKH, pCIIaTh JIMHCHHBIE

34 HEpaBEHCTBAa C OJHON NEPEeMEHHOW W WX CHCTEMBI, IaBaTh TpapUUIecKylo HILIFOCTPALHIO
MHOXKECTBA PEIICHUIT HepPaBeHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIUH
[ToHUMAaTh U UCMOJBH30BaTh (DYHKIIMOHANBHBIC MOHITUS U S3bIK (TEPMHUHBI, CHMBOJINYECKHUE
41 0003HAYCHNA), ONpEACATh 3HAUeHHWEe (YHKIMH [0 3HAYCHUIO apryMeHTa, OIPEIeNiTh
cBoiicTBa pyHKIMH 10 e€ rpaduKy
4 Crtpouts rpaduku 37eMeHTapHBIX GyHKIMHA Buga: y = k/x
' y=k/x ,y =X, y = X3, Yy = |X|, OIUCBIBATh CBOMCTBA YNCIIOBON (DYHKIIMH T10 €€ IrpaduKy
9 KJIACC
Kon . .
IIpoBepsiemble MpeMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM 00pa3oBaTe/IbHOI
1IpoBEpsEMoro NPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHust
pe3yJbTara
1 Uucna v BBIYUCIICHUSA
1.1 CpaBHUBATH U YIOPSJOYUBATH PALOHAIBHBIC H UPPALIMOHATIBHBIC YHCITA
12 BemmonssaTe apudmernyeckue NEHCTBHS € pPalOHAJIbHBIMH YWCIAMH, COYETash YCTHBIE U
' MUCHMEHHBIE TPUEMBI, BBIIOIHATH BEIYUCIICHHS C UPPALMOHATIBHBIMU YHCIaMHU
13 Haxonute 3HaueHHs CTENEHeil C IeNbIMH T0Ka3aTelssMH U KOpHEH, BBIYHUCISATH 3HAUCHHMS
' YHCIIOBBIX BHIPAXKEHHIH
14 OKpyrIsTh z[eﬁCTBnTeinLHme YKCIIA, BBIMOIHATH MPUKUAKY PE3yIbTaTa BBIYUCICHHUH, OIICHKY
YHCIIOBBIX BBIPAKEHHIA
2 YpaBHEHUS U HEpaBEHCTBA
21 Periate nuHelHbIe W KBaPaTHbIC YPABHEHUS, YPABHEHUsI, CBOJSIIHECS K HUM, MMPOCTEHIIme
JPOOHO-palMOHANIbHBIC YPABHEHHS
99 Pemath cucTeMbl IIByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH M CHCTEMBI IBYX
' YpaBHEHHI, B KOTOPBIX OJTHO YpPaBHEHHUE HE SIBJISIETCS JINHEWHBIM
23 Periath TeKCTOBbIE 33/1aud ANTeOPAHYECKUM CIIOCOOOM C MOMOIIBIO COCTABJICHHS YPABHEHUS
' WM CUCTEMBI JIBYX YPaBHEHHI C IBYMsI IEpEeMEHHBIMU
[IpoBoanTh TpoCTEHIINE HCCIIeNOBaHUS YPaBHEHUH M CHUCTEM YpPaBHEHHH, B TOM 4YHCIE C
2.4 NpUMEHEHHeM TpadUYecKuX IpeACTaBlIeHUI (HampuMep, YCTaHAaBIMBaTh, MMEET JIU
ypaBHEHHE WM CHCTeMa YPaBHEHUH PEIIeHHs], €CIIM HMEET, TO CKOJIBKO)
95 Pemiate  JiuHElHbIC HvepaBechTBa, KBaJ[paTHblE HEPABEHCTBa, W300paxkaTb pelleHHe
HEpaBEHCTB Ha YHCIIOBOI MPSMOM, 3aKChIBATh PELICHHE C IOMOIIbIO CHMBOJIOB
PemaThe cucTeMbl JTMHEHHBIX HEPaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAJIpPaTHOE
2.6 HEepaBEeHCTBO, M300paXaTh PelIeHHe CUCTEMbI HEPABEHCTB HA YHMCIIOBOI MPSIMOIL, 3aITUChIBATH
pelIeHHe C MOMOIIBI0 CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEeHCTBA P PELICHUH PA3IMYHBIX 3a]1a4
3 OyHKIMU
PacniozHaBaTh (pyHKIMH HM3Y4eHHBIX BHIOB. IloKa3pIBaTh CXEMaTH4ECKH PaCIOJIOXKEHHE Ha
3.1 KOOPAMHATHON MIOCKOCTH rpadukoB ¢ynkimil Buga: y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3HaYE€HUH K03()(HUIIMEHTOB, ONMCHIBATh CBOWCTBA (PYHKIIMI
39 Ioka3pIBaTh CXeMaTHYECKU PACIIOJIOKECHUE HA KOOPAMHATHON INIOCKOCTH rparKoB (HYHKIHNA
' Buza y = VX, Y = |x| n onuceIBaTh CBOHCTBA QYHKIINH
3.3 Ctpouth W H300pakaTh CXeMAaTHYECKH TpaduKu KBaIpaTHYHBIX (YHKIUH, OIHCHIBATh




CBOMCTBA KBaIPATUIHBIX (PYHKIHUH 10 UX rpaduKam

PacniozHaBaTh KBajpaTHUHYIO (QyHKUIMIO IO (OpMyJe, MPUBOIUTH MPUMEPHI KBaIpaTHYHBIX

34 (hyHKIHI U3 pearbHON XU3HHU, (PU3UKH, TEOMETPHU

4 Apudmernueckas 1 reOMETpHUUECKast IPOrPECCUH

a1 Pacrio3HaBaTh apu(METHYECKYI0 M T'E€OMETPHUYECKYI0 HPOTPECCHH IPH PasHBIX CHOcOo0ax
’ 3a/1aHus

49 BhINOMHATE BBIUMCICHUS C WCHOJb30BaHWEM (OpMyNl N-TO 4WieHa apu(METHYECKOH W
' TreOMETPUYECKOH MPOTrPeccHid, CyMMBI IIEPBBIX N YWIEHOB

4.3 M306pakaTh WIeHBI NOCIEIOBATEIIFHOCTH TOYKAMHU Ha KOOPIWHATHOM TIOCKOCTH

44 Pemmatp 3amaum, CBS3aHHBIE C YUCIOBBIMHU IIOCIIEIOBATEIHLHOCTSMH, B TOM YHCJE 3a/aud U3

peanbHON )KU3HH (C UCTIONH30BaHUEM KaJIbKYISATOPa, IU(PPOBBIX TEXHOIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COJePKAHUS

1 Yucna v BBIYUCICHUS

11 JpoOu OOBIKHOBEHHBIE W IECATHYHBIC, MEpeXoa OT OAHOW (OPMBI 3amMCH OpoOell K IPYTOM.
' [TonsTHE pannOHATBHOTO YHCIIA, 3aIHCh, CPABHEHNUE, YIOPSI0YNBAHIE PAIIHOHANBHBIX YHCET

12 Apudmernueckue JeHCTBHUS ¢ pallMOHAILHBIMH YHCIaMu. Pelenue 3anau u3 peaqbHO# NpakTHKU
' Ha YacTH, Ha JPo6H

13 CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNIeM: OINpEIelICHHE, MpeoOpa3oBaHKe BBHIPAKCHHH HA OCHOBE
' OIIpeIeNICHHs], 3IUCh OOJIBLINX YHUCEI

14 [TpoueHTsI, 3amuch MPOIEHTOB B BUAE ApOOH M APOOH B BUE IPOLUEHTOB. TpH OCHOBHBIEC 3a/1a91
' Ha IIPOLEHTHI, PEIICHNE 3a4ad U3 PEabHOMN MPAKTUKH

1.5 [TpuMeHeHre MPU3HAKOB AEIUMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATypPaJIbHBIX YHCEI

1.6 PeanbHbIE 3aBHCHMOCTH, B TOM YHCIIE TIPsIMasi ¥ 0OpaTHasl IPOIOPIIHOHATEHOCTH
2 AnreOpanyeckre BhIpaKEHHs

21 [lepemeHHbIE, YHCIOBOE 3HAYCHHWE BBIPAXKEHUS C TepeMeHHOH. JlomycTumble 3HA4YCHUS
' HEePEMEHHBIX

2.2 [IpeacraBneHre 3aBUCHMOCTH MEKY BEJIMYMHAMHE B BUe (GopMyIibl. Berauciaenus no dhopmynam

2.3 [Tpeobpa3oBanne OyKBEHHBIX BBIPAXKEHHH, TOXK/IECTBEHHO PaBHBIE BHIPAKCHHS

24 CBoiicTBa CTENIEHH C HATYpaIbHBIM MIOKa3aTeIeM

25 OpHouwneHnsl W MHorowrieHsl. CreneHb MHorowieHa. CIo)XKeHHE, BBIYMTAHUE, YMHOXEHHE
' MHOTOYJICHOB

26 @DopMyIbl COKpAIIEHHOTO YMHOXKEHHMS: KBaJpaT CyMMbI M KBaapar pasHocTu. PopMyia pa3zHOCTH
' KBaaparoB. Pa3noxeHne MHOrOWICHOB HA MHOXHTEIIN
3 YpaBHEHUS

31 YpaBHeHI/If:, KOpEHb YpaBHEHHWS, TIIpaBWiIa IpeoOpa3oBaHUs YpPaBHEHUs, PaBHOCWILHOCTD

YpaBHEHUH

39 JIuneiiHOe ypaBHEHUE C OJHOI NMEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOIO ypaBHEHUS, pELICHUE
' JIMHENHBIX YPaBHEHUI

3.3 CocraBneHne ypaBHEHHH 110 YCIOBHIO 3aa4l. PellieHne TeKCTOBBIX 3a/1a4 ¢ TIOMOIIbIO YpaBHEHUH

3.4 JInneiiHoe ypaBHEHHE ¢ ABYMS IIEPEMEHHBIMH H €T0 rpaduk

35 Cucrema 1ByX JIMHEHHBIX YpaBHEHHIH C JByMsl NepeMEHHBIMH. PelieHue cucreM ypaBHEHHI
' CHocoO0oM MOJICTaHOBKH. [IpUMepbI pellIeH s TEKCTOBBIX 3a]1a4 C TIOMOIIBIO CHCTEM YPaBHEHHUI
4 Koopaunate! u rpaduku. OyHKIMH

41 Koopaunara Touku Ha npsaMoi

4.2 UYucnosele npoMexxyTku. PaccrossHue Mexty AByMs TOYKaMU KOOPIMHATHOM HPSIMOit

43 IpsimoyrosnbHast cuctemMa koopauHaT, ocu Ox u Oy. AOcimcca W OpavHATa TOYKM Ha
' KOOPJMHATHOH MIIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3agaHHbIX GopMyiaaMu. UTeHue rpagukoB peanbHbIX 3aBUCUMOCTEH

4.5 [onsarue pynxmun. I'paduk pyrxmmm. CroiicTBa QyHKITHI

4.6 Jluneiinas pynkuus, e€ rpaduk. I'padux dynkuun y = [x|

4.7 I'padmueckoe perreHne THHEWHBIX YpaBHEHUHA U CHCTEM JIMHEWHBIX YpaBHEHHUHA

8 KIIACC




Kopn

IIpoBepsiemMblii 31eMeHT COJePKAHUS

1 Yucna v BEIYUCTICHUS
11 KsanpatHslit kKopeHb u3 gucina. [lonsTie 06 uppannoHanbHOM duciie. JlecaTHaHbIe TPHOIKeHHS
' UPPALHOHATBHBIX YHCEI
12 ColicTBa apu(METHYECKHUX KBAJPATHBIX KOPHEW U MX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX
' BBIP@KEHUI U BBIYUCICHUSAM. JleficTBUTENbHBIE YKCIa
1.3 CrenieHb C [eNbIM IoKa3aTesneM U e€ cBoiicTBa. CTaHAapTHAS 3aiCh YHCTa
2 AnrebpanuecKkue BHIPKEHHS
2.1 KBanpaTHblii TpEXusieH, pa3oKEeHUE KBAJPAaTHOrO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anredpanyeckas qpo0b. OCHOBHOE CBOMCTBO airedpanyeckon Apoou
2.3 CroxxeHne, BEIUNTaHNE, YMHOKECHHUE, JCTICHHE anre0pandeckux qpooeit
2.4 ParnonansHbIe BRIpaXKeHHS U HX IpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABCHCTBA
3.1 KBanparHoe ypaBHeHue, popMysia KOpHEH KBapaTHOTO ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHEHUH, CBOIAIINXCS K TMHEHHBIM M KBaIPATHBIM
3.3 [pocreiimme 1poOHO-palMOHAIBHBIE YPABHEHHUS
I'padmueckast nvHTEpIIpETaLIUs YPaBHEHUIH C IBYMs IEPEMEHHBIMHU U CHCTEM JINHEHHBIX YpaBHEHUH
3.4 C JIByMSl TEpeMEHHbIMH. [IpuMepbl pelIeHHs CHUCTEM HEeNWHEWHBIX YPaBHEHUH C IByMs
NepeMEHHbIMU
3.5 PemeHne TekCTOBBIX 33724 anre0pandecKuM crrocooomM
3.6 YuciioBble HEPaBEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HO IEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneitHble HEpaBEHCTBA C OJJHOW NEPEMEHHOI
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJJHOM MepeMeHHON
4 OyHKIIH
41 [Monsitue pynkuuu. OGsacTh ONpeNeNieHns] 1 MHOXKECTBO 3HaYeHui ¢yHkiun. CriocoObl 3aaHus
' GyHKUMIT
4.2 I'padpuk Gpyukun. Utenne cBOUCTB GyHKIUH 110 e€ rpaduky
4.3 [Tpumeps! rpadukoB QYHKIHH, OTPaXKAOIINX PEeaTbHBIE MPOIECCH
4.4 OyHKINH, ONTUCHIBAIOIINE IPAMYIO U 00paTHYIO IPOTIOPIIHOHAIBHBIE 3aBUCHMOCTH, UX Ipadukn
4.5 Oyukun y =X2 y = X’
4.6 Oynkmm Y = (X, y = |x|
4.7 I'padmueckoe penienne ypaBHEHHH 1 CHCTEM ypaBHEHHH
9 KJIACC
Kopg IIpoBepsieMblii 371eMeHT COePKAHUSA
1 UYucna 1 BBIYUCICHUS
11 PanmonanbHbBIe YnCITa, UppaIlioHaIbHBIE YHCTIa, KOHEYHBIE U OECKOHEYHBIE IECATUIHBIE IPOOH
MHOXECTBO JEHCTBUTENBHBIX YUCEIN, JACHCTBUTENIbHBIC YHCIa KaK OCCKOHEYHbIE JECSTHYHBIE IPOOH.
1.2 B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEXKTYy MHOXKECTBOM JACHCTBUTEIBHBIX YHCEN U KOOPAWHATHOMN
npsaMoil. CpaBHeHUE NEHCTBUTENBHBIX YHCENT
13 Apudmernueckue 1eHCTBU C IeHCTBUTEILHBIME YHCIAMH




W3mepennsi, NpuONMKEHUS, OICHKH. Pa3Mepsl OOBEKTOB OKPYKAIOMIETO0 MHpPa, AIHTEIBHOCTD

14 MPOLIECCOB B OKpYyXKaroileM mupe. [IpubnmkéHHOoe 3HaYeHHE BEIMYHMHBI, TOYHOCTH MPHUOIKEHUS.
Oxkpyrnenue unced. [IpukuKa u oreHKa pe3yIbTaToB BEIYUCICHUH

2 YpaBHEHUS 1 HEpaBEHCTBA

2.1 VYpaBHeHUs ¢ OJJHOM epeMeHHOI

2.2 JIuneitnoe ypaBHeHue. Pewienue ypaBHEHU, CBOASIIUXCS K JIMHEHHBIM

2.3 KBanparHoe ypaBHeHue. Penienue ypaBHeHHH, CBOASIIMXCS K KBaIPaTHBIM

24 buxBanpatHoe ypaBHeHue. IlpuMepsl peleHUsT ypaBHEHUH TpeTbe M 4YETBEPTONW CTEHEHEH
' pa3noXeHHEM Ha MHOKHUTEIN

2.5 Pemenne 1poOHO-panOHANBHBIX YPaBHEHUH

2.6 CucrteMsl ypaBHEHHHA

2.7 YpaBHEeHUE C IBYMSI IEPEMEHHBIMH H €r0 rpauk

2.8 Pemmenne cuctem IBYX IMHEHHBIX yPaBHEHHH C ABYMS IIEPEMEHHBIMHU

2.9 Pemenue cucrem AByX ypaBHEHHMH, OTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOH CTEIICHU

2.10 I'padmaeckast nHTEpIIpETANS CUCTEMBI YPaBHEHUH C IBYMSI TEPEMEHHBIMA

211 PerreHue TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CrocoooM

212 YuciioBsIe HEpaBEHCTBA M X CBOWMCTBA

213 Perienue nuHENHHBIX HEPABEHCTB C OJHOM IEPEMEHHON

2.14 Pewenue cucreM TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON

2.15 KBanpaTHbIe HepaBeHCTBa

2.16 I'padmueckas uHTEpHpETAIs HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU
3 OyHKIIH

31 KBasparuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAMHATHI BEPIIMHBI MapadoIibl, OCh

CUMMETpHHU TapaboIbl

3.2 I'paduku Gpyukuumit y=kX, y=kx+b u ux cpoiicrsa

3.3 I'paduku dynkimit y=K/X, y = X* u ux cBoiicta

34 I'paduku QyHKIMIL , 1 X CBOMCTBA
4 YucnoBsle NOCIEI0BAaTEIFHOCTH

41 Omnpenenenne M criocoObl 3aaHusl YUCIOBBIX IIOCIIEI0BATEIbHOCTEH. 3ajaHue MOCIeJ0BATEIbHOCTH
' peKyppeHTHO# Gopmynoit u popmMyIoit N-ro dieHa

4 Apudmernueckas nporpeccusi. Dopmyiisl N-ro ujieHa apupMETHIECKOH POrPECCUH, CYMMBI TIEPBBIX
' N YIEHOB

43 I'eomerpuueckas nmporpeccus. @opMysIbl N-TO YjIeHa TE€OMETPHUYECKOH IPOrPECCHH, CYMMBI MIEPBBIX N
' 4JICHOB

44 N3o0paxkeHre 4IeHOB apU(PMETHYECKOH U TreOMETpUIEeCKOH MPOrpeccuii TOUKaMU Ha KOOPAWHATHOMN
' IIO0CKOCTH. JIMHENHBIN U 9KCIIOHEHIMAJIBHBIN poCT

4.5 CroXHBIE TPOICHTHI




ITPOBEPSAEMBIE HA OI'D 1O MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA30OBATEJBHON MPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMpPoBEpPsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM Pe3yJIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeJIbHON MPOrpaMMbl 0CHOBHOT0O 00111ero o0pa3oBanus Ha ocHoBe ®I'OC

YMeHHe omnepupoBaTh IOHATHSIMH: MHOXECTBO, IOAMHOXECTBO, OICpalld  Hax
MHOXXECTBAaMH; yYMEHHE OIepUPOBATh MOHATHAMHU: rpad, CBS3HBIM Tpad, AepeBo, IHKI,
NPUMEHATh MX IPU PELICHWH 33/1a4; YMEHHE HCIIOJIb30BaTh rpaduieckoe INpecTaBIeHHE
MHOXECTB Ul OIMCaHUs PEanbHBIX MPOLIECCOB U SIBICHUM, IIPU PEeIIeHUU 3a]ad U3 JPYTHX
yueOHBIX IPEIMETOB

Ymenne OIICPUPOBATL TMOHATHAMMU: OIPCACICHHUEC, aKCHUOMaA, TCOpeMa, AO0KA3aTCIbCTBO,
YMCEHUC PACIIO3HABaTb HWCTHHHBIC W JIOKHBIC BbICKA3bIBAHUS, HNPUBOAUTHL MIPUMEPHI H
KOHTPIIPUMEPLI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHMI

YMeHue omnepupoBaTh MNOHSATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE M COCTABHOE YMCIIO,
JIETMMOCTh HaTypallbHbIX YMCEJ, NPU3HAKH JEIMMOCTH, LEJIO€ YHCIO, MOAYJIb YHUCIHA,
OOBIKHOBEHHAS APOOh W AECATHYHAS OpoOb, CTAHAAPTHBIA BU YHCIA, PAIIHOHAIBEHOE YHCIIO,
UppaldoOHaTbHOE YHCIO, apu(pMeTHYeCKHH KBaIpaTHBIH KOPEHb, YMEHHE BBINIONHATH
JICUCTBUSL C 4YHMCJIAaMHU, CpPaBHHMBATh W YNOPSAJOYMBATH 4YHCJA, NPEACTABIATH YHUCIA HA
KOOPAMHATHOW NPSIMOil, OKPYTJIATh YMCIIa; YMEHUE JIeNaTh NPUKUAKY U OLIEHKY pe3yJbTara
BBIYUCIICHUM

YMeHHe onepupoBaTh MOHATHUSIMH: CTENCHb C MEJIbIM II0KasaresieM, apu(pMeTHUSCKUH
KBaJIpaTHBII KOPEHb, MHOTOWIEH, ainredpandeckast Apo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM
HaTypalbHOW CTETeHH OoJbIlle eIUHMIBI; YMEHHE BBIIONHATH PacdEéTsl 1O (GopMyiaM,
peoOpa3oBaHMs LENBIX, JAPOOHO-PAIMOHANBHBIX BBIPAKEHHH M BBIPOKEHHH C KOPHSIMH,
pa3noxKeHHEe MHOTOYJIEHA HA MHOXKHTENHU, B TOM YUCIIE C UCHOIb30BaHUEM (OPMYI Pa3HOCTH
KBaJPaTOB M KBa/IpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSATHAMHU: YUCIOBOE PABEHCTBO, YPaBHEHHE C OJHOW MEPEMEHHOH,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOH; yMEHHME pelaTbh JUHEHHbIE U
KBaJIpaTHBIE ypaBHEHUs, APOOHO-pAIIMOHANBHBIC YPAaBHEHUS ¢ OJJHOW NEPEeMEHHOM, CHCTEMBI
JIByX JTUHEHHBIX YpaBHEHHH, TMHEHHBIC HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHbIE M JPOOHO-
panuoHaJIbHbIE HEPaBEHCTBA C OJHOW NEPEeMEHHOH, B TOM YHCJIE NPH PEIIeHHH 3aJad U3
JIPYTUX TPEAMETOB M MPAKTHUECKUX 3a]1a9; YMEHHE HCIOIB30BaTh KOOPAUHATHYIO MPSMYIO H
KOOPAWHATHYIO IJIOCKOCTH ISl H300pa)keHUs! peIeHIH ypaBHEHNH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTth MOHATHIMU: QyHKIUS, rpaduk GyHKINH, HYTH QyHKINH, TIPOMEXYTKH
3HAKOIMOCTOSIHCTBA, IIPOMEKYTKM BO3pacTaHMs, yObIBaHMS, HauOosbllee W HaMMEHbIIEe
3HaYeHHs (yHKIUM;, YMEHHE OIEepHUPOBATh MOHATHAMH: MpsMas MHPONOPIHOHATBHOCTD,
nuHeHHas (QyHKIWS, KBagpaTHYHas (QyHKIuSI, oOpaTHas NPONOPIMOHAILHOCTH, Hapaboia,
runepOoiia; yMEHHE CTPOUTH Tpaduku (yHKINH, MUCIIOIB30BaTh TPAQUKH AT ONpEACICHUS
CBOWCTB IIPOIIECCOB M 3aBHCUMOCTEH, IS peIIeHus 3a1ad U3 IpyTUX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU; YMEHHE BRIpaKaTh (hOpMyTaMu 3aBUCUMOCTH MEXTy BeTHIMHAMHU

YMeHHEe ~ ONMepHUpOBaTh  MOHITUSMHU:  IIOCIEAOBATEIBHOCTh,  apupMeTHyecKas U
TeoMeTpUYecKasi IMPOTPECCHH; YMEHHE HWCIOJIh30BaTh CBOMCTBAa MOCIIEIOBATEIBHOCTEMH,
(hopMyIBI CyMMBI W OOIIET0 WiICHA NMPU PEIICHWH 3a/1a4, B TOM YHCIE 3aJa4 U3 JIPYTUX
y9e0HBIX IPEAMETOB U pealbHON JKU3HU

‘YMeHue peraTh 3aJa4d pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, 10JIM U YacTH, ABHKCHUE,
paboTy, IICHy TOBapOB W CTOMMOCTh TIOKYIIOK M YCIYyr, HAJOTH, 3aJa4yd U3 O0JIacTH
VIOpaBJICHUS JIMYHBIMA W CEMCHHBIMH (DMHAHCAMH); YMCHHE COCTABIISTh BBIPAXKCHUS,
ypaBHEHHS, HEPABCHCTBA M CHCTEMBI 110 YCIOBHIO 33/1a4H, MCCIIEIOBATH MOTYICHHOE PEIICHNE
1 OIICHUBATH NPaBAONOA00HOCTD NOITYYEHHBIX PE3yIbTaTOB




10

11

12

YMeHue onepupoBarh MOHATHSIMHU: (QHUIypa, TOUKA, OTPE3OK, MpsAMas, Jyd, JIOMaHas, yrod,
MHOTOYTOJIbHUK, TpPEYrOJbHUK, DPaBHOOEJAPEHHBIH W PaBHOCTOPOHHUH TpPEYTOJNLHHUKH,
NpSMOYTOJNIBHBI  TPEYroNbHUK, MeIWaHa, OHCCeKTpHCa M BBICOTA  TPEYrOJIbHHKA,
4eTBIpEXYTObHUK, IMapajljiesiorpaMM, poMO, MNPsSMOYrOJbHMK, KBajapaT, Tpalenus;
OKpYXXHOCTb, KpYT, KacaTelbHas; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMH (QHUIypaMH; yMEHHE
pemaTh 3aja4yd, B TOM YHCJE€ U3 MOBCEAHEBHOM JXU3HHU, Ha HAXOXICHHE I'€OMETPHUECKUX
BEJINYMH C IPUMEHEHNEM H3YUEHHBIX CBOUCTB QHUTryp U (pakToB

YMeHHe OnepupoBaTh MOHITHUSMH: PaBEHCTBO (UIyp, paBEHCTBO TPEYTrOJILHHUKOB;
MapauIeIbHOCTD U MEPHEeHANKYISPHOCTD MPSMBIX, YTOJ MEXKIY MPSIMBIMH, NMEPHSHANKYILD,
HaKJIOHHasI, IPOEKIHs, og00ue Guryp, moJoOHbIEe TPEYrOJILHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKM W TpsSIMOH; yMEHHE paclio3HaBaTh pPaBEHCTBO, CHMMETpUIO M Toxobue ¢uryp,
HapanieNbHOCTh U NePHeHIUKYIAPHOCTD IPSAMBIX B OKPY’KAIOILEM MUpe

VYMeHHe onepupoBaTh MOHATHSIMH: JUIMHA, PACCTOSIHUE, yroil (BEJIWYMHA yria, CHHYC M
KOCHHYC YIJIa TPEyTroJIbHHKA), IUIOIIa/b; YMEHHUE OLIEHHBATh pa3Mephl IPEIMETOB U 0OBEKTOB
B OKpYXaIOlIeM MHpE; YyMEHHE NpUMEHATh (opMynsl mepumerpa U IUIOMIAAN
MHOTOYTOJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOMIaAM Kpyra, oObeMa MpsSMOYroJbHOTO
napajulelielIuIeia; yMeHHe NPUMEHSTh NPH3HAKKM PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TpEeyroyibHHKa, TeopeMy Iludaropa, TpuroHoMeTpuueckne COOTHOLICHHUS LIS
BBIYUCIICHUS JUTNH, PACCTOSHHUM, TUIOIIAICH

YMmenue uzoOpaxarb IIocKue GUrypbl U MX KOMOWHAIMH, NIPOCTPAHCTBEHHBIE (GHUIYpHI OT

PYKH, C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM
CUMBOJIBHOMY OIIMCAHMIO

13

YMeHue onepupoBaTh MOHIATUSMU: IPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT; KOOPJAMHATHI TOUKH,
BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHHME BEKTOPa HAa 4YHUCIIO, CKAaJAPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HUCIIOIb30BaTh BEKTOPHl U KOOPAMHATBHI IJIA IPEACTABJICHUS INAHHBIX U
pemieHus 3aja4, B TOM YHCJIE U3 APYTUX YIEOHBIX IPEIMETOB U PEaTbHON KU3HH

14

YMeHHue oneprupoBaTh MOHITHSIMH: CTOJIONKOBBIE M KPYTOBBIE JTHarpaMMBbl, TAOJIHIIbI, CpeIHEe
apudmMeTrHyeckoe, MenuaHa, HauOoJbllee W HAaWMEHbIIEee 3HAYCHHUS, pa3Max UYHCIOBOTO
HaboOpa; yMEHHE WU3BJIEKaTh, WHTEPIPETHPOBATh M MPeoOpa3oBBIBATh HMH(MOPMALHIO,
MPE/ICTABICHHYIO B TAOJMIIAX W Ha JUarpaMmax, OTPaXKalollylo CBOMCTBA U XapaKTEPUCTHKU
peanbHBIX IIPOLIECCOB M SBJIEHHH; yMEHHE pacllo3HaBaTh W3MEHUYMBHIC BEIMYHMHBI B
OKpY’KaloIIeM MHUpe

15

16

YMeHHE OmepupoBaTh MOHATHAME: CIYYaWHBIA OMBIT (CIyYalHBI  3KCIIEPHMEHT),
3JIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIH MCXOJ) CIyYailHOTrO ONbITa, CIydaiiHOe COOBITHE,
BEPOSITHOCTb COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTU CIy4alHBIX COOBITHII B OIBITAXC
PaBHOBO3MOXXKHBIMHM ~ 3JIEMEHTapHBIMH  COOBITHSIMM; yMEHHME peIlaTh 3aJadyd METOIO0M
OpPTraHMU30BAHHOTO Tepedopa M ¢ MCHOJIH30BAHNEM IPaBHIIa YMHOXKCHHS;, YMEHHE OIICHUBAThH
BEPOSATHOCTH PEaJbHBIX COOBITHH W SIBICHUH, MOHUMATh POJIb MPAKTHYECKH JTOCTOBEPHBIX U
MAaJIOBEPOSITHBIX COOBITHH B OKpY)KalOIIeM MHpPE M B JKH3HH; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN M €r0 POJIBbI0 B MacCCOBBIX
SIBIICHUSAX

YMeHHe BBIOMpATh MOAXOJSMIIMN W3YYEHHBIH METOH I PEHICHHs 3a/ladyd, MPHBOJIWTH
MNpUMEPLBI  MATEMATHYCCKUX BaKOHOMCpHOCTCﬁ B TIpUpoA€ U IKU3HU, PpacClioO3HABaThb
MPOABJICHUEC 3aKOHOB MAaTCMaTUKHM B MCKYCCTBEC, OIIUCBIBATH OTACIBHBIC BbIJAIOIIHUECT
pe3yIbTaThl, NOJTYYEHHBIE B XOA€ Pa3BUTHSA MaTEMAaTHKH KaK HAYKH, IPUBOIUTH TPHMEPHI
MaTeMaTHUYE€CKUX OTKPHITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




INEPEYEHB 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'S 1O MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEP KAHUS
1 Urcna 1 BEIYACICHUS
11 Harypainbnble u nensie uncia. [I[pu3Haky 1eTMMOCTH LIENBIX YHCEI
1.2 OOBIKHOBEHHBIE U JECATUIHBIC IPOOH, IPOIICHTHI, 0ECKOHEYHBIE IEPHOANIECCKHIE APOOH
13 Parnonanehble yncia. ApudMeTHIecKe onepanyi ¢ pallMOHAIBHBIMH YHUCIIaMH
14 JeiicTBuTenpHBIE YUCTa. ApU(METHIECKUE OTIepaii ¢ JeHCTBUTEIHLHBIMH YHCIaMH
15 [TpubmkEHHBIE BEIYMCICHUS, TIPAaBHUIa OKPYTJICHUS, IPUKHJIKA U OL[CHKA Pe3yJIbTaTa BHIYUCICHUI
2 AnrebpamdecKue BRIpaXCHUS
2.1 BykBeHHbIE BBIpaXeHUS (BBIPAXKECHUS C IEPEMEHHBIMHU)
2.2 CrenieHb ¢ nesbiM 1okaszaresieM. CTeneHb ¢ pauoHaIbHBIM NoKa3areneM. CBoiicTBa CTeneH:
2.3 MHOro4JIeHbI
24 Amnrebpardeckast 1pooOb
25 Apudmernueckuii KOpeHb HaTypajlbHOW cTeneHu. JIeWCTBHMsAC apuDMETHUYECKUMH KOPHSIMHU
' HATypaJIbHON CTEIEHN
3 YpaBHEHUs 1 HEPAaBEHCTBA
3.1 Llenbie u 1poOHO-panoHaNbHble ypaBHeHHs. CHCTEMBI U COBOKYITHOCTH YPaBHECHUI
3.2 Lensre u 1poOHO-paIoHaIbHbBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBkle MOCIe10BaTeIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEI0BATEIEHOCTEN
4.2 Apudmernueckas 1 reoMeTpuueckas nporpeccuu. opmyiia ciI0XXHBIX IPOLEHTOB
5 OyHKIHH
Oyukuusi, cnocoObl 3amanus QyHkuuu. [paduk ¢yHkuun. O6nacTe onpejieneHHs U MHOXKECTBO
51 snayeHuil pyukiwmu. Hynmu ¢pynkinuu. [IpoMexyTkr 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH
o ¢ynkuu. MakcuMyMbl 1 MUHUMYMBI hyHKIMH. HanOomnbiee 1 HauMmeHblliee 3HaYeHUe GYHKIMU Ha
MPOMEXKYTKE
6 KoopauHaTel Ha IPSAMOHN ¥ TNTIOCKOCTH
6.1 KoopaunaTtaas npsimas
6.2 JlekapToBBI KOOPJIMHATHI Ha MJIOCKOCTH
7 T'eomerpust
7.1 I'eomeTpuueckue GUrypsl U UX CBOHCTBA
7.2 TpeyronsHHK
7.3 MHOTrOyTroIEHUKI
7.4 OKpyKHOCTB U KpYyT
7.5 M3mepeHne reoMeTpudecKruX BETHINH
7.6 BexTopsl Ha mockocTu
8 BeposTHOCTh M CTATHCTHKA
8.1 OnucatenpHast CTaTUCTUKA
8.2 BepositHOCTE
8.3 KombunaTtopuka
8.4 MmHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Marematuka. AnreOpa: 7-if kiacc: 0a30BbIH ypOBEHb: y4eOHUK; 15-¢ u3ganue, nepepaboraHHOe, 7
kiace/ MakaperaeB FO.H., Munmox H.I'., HemkoB K.W. u mp.; mon pemakmueii Tenskosckoro C.A.,
AxtmonepHoe o6mectBo «M3natenberBo «lIpocBerienuey

* Marematuka. Anre0pa: 8-if kiacc: 0a30BBIN ypOBEHb: y4eOHUK; 16-e m3manue, mepepaboTaHHOE, 8
kiacc/ MakaperaeB HO.H., Munmox H.I'., HemkoB K.W. u mp.; mon pemakmueii Tenskosckoro C.A.,
AxtnmonepHoe o6mectBo «M3natenberBo «lIpocBerienuey

* Marematuka. Anre0pa: 9-if kiacc: 0a30BBI ypOBEHb: y4eOHUK; 15-e m3manwe, mepepaboranHoe, 9

knacc/ Makaperaes F0.H., Munmiok H.I'., HemikoB K.M. u ap.; mon penakumeit TensikoBckoro C.A.,
AxknuonepHoe 001ecTBo «M3natenberBo «IIpocBelneHney

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

e Etudes.ru — Ha caiiTe mpeACTaBICHBI OTIOJBI, BBHIIIOJIHEHHBIE C UCIIOJIB30BAHHEM COBPEMEHHOM
KomIbloTepHoii 3D-rpaduku, paccka3pIBaroOIIe 0 MaTEMaTHKE U €€ IPUIIOKEHHSIX.

o Geogebra — mpuokeHne ¢ OTKPBHITHIM UCXOJHBIM KOJOM, CIIEIHAIbHO pa3paboTaHHOE KaK CPElCTBO
n3y4YeHus: 1 00yueHHs TeOMETPHH U anreope.

e mathproblems.ru/ - cbopHuk 3agauy mo Marematwke. [loMHMO caMuX 3aJaHuWil, Ha calTe ecTb
KOHCTPYKTOP /ISl CO3JJaHMS] CAMOCTOSITEIIbHBIX U KOHTPOJIBHBIX paborT.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1

PABOYAS ITPOI'PAMMA
(ID 8710752)

yueOHoro kypca «I'eomerpusi»

1u1st oOyyaromuxcst 7-9 KjaccoB



MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONUPACTCAd Ha  JOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LI€eHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS W CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXIEeHUus1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpt0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEIICHUU KaK MAaTEMaTHYECKUX, TaK W IMPAKTHUYECKHX 3ajad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Ka0enst uiu TpeOyeMble pasMepbl rapaxa Jisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MaTeMaTHYECKUE MOJEIM PpPEATbHBIX JKMU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJIEKBATHOCTb MOJyYEHHOTO PE3YIIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIBb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TOHATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (U3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mo100us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble noHsTus reomerpun. Touka, npsiMasi, OTpPE30K, JIyd. YToi. Buael
yriaoB. BeprtukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBI0 LHUPKYJA W JMHEUKH. TpeyroJibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpeHHBIE U PaBHOCTOPOHHUN  TpeyrojabHuUkU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrjoB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U Oosblliel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
pacIonoKeHUE OKPYKHOCTU M mpsiMoi. KacarenbHas U cekymas K OKpYy»KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyrojl. BnucaHHas W onucaHHas OKPY>KHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Cllydan MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBapar), UX MPU3HAKU H
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[Togobue TtpeyronpHUKOB, Kodbdumment mnomodus. IlpuzHaku momOOUsS
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHny NpakTUYeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpeyrojbHHUKa, TMapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIOMaAeH
noTI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael  MEeXIy — XOpJaMHu W CeKyIIMMH. BroucaHHble W ONUCAHHbBIE
4eThIPEXYroJbHUKUA. B3aumHOe pacnosjokeHue AByX OKpyxHocTed. Kacanue

OKpy>kHOcTel. O61Me KacaTreabHbIe K ABYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUecKMx 3adad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTE KacaTeIIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. Y PaBHEHUsS NPSAMOU U OKPYKHOCTU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOL KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlmuHa OKpyXHOCTH. I'pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE [JIMH AYr OKpyxHocrteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBaHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  ITMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMPUMEHEHNE MAaTeMaTUUYSCKUX 3HAHUM JIJIS PEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPYXaIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCSH YCJOBHSAM COLMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIaHUPOBAaTh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYLICCTBCHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy TOHSATHSIMHU, (DOPMYyITUPOBATH
ONpEAECICHUs]  TOHSITUM, YCTAHABIMBATH  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHMUS;
BBIOMpATh CrOco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOMAINMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIAI0, MHCHHE;

MPOBOJUTh MO CAMOCTOSTEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIONCHMSI, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTAaTOUYHOCTh M H30BITOYHOCTH HMH(POpPMAIUH, [aHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie  3a7aydl  CXeMaMH, JIuarpaMMamMi, HWHOW Tpapukod U UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SACHO, TOYHO, I'PAMOTHO BbIPAKAaTh CBOXO TOYKY 3PCHMA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh WJICH, HAIEJICHHbIC Ha MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBAaTh pa3Muue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW Y MHIWBUIyaIbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOHN AEATEIBHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMBbI U JPYTHE), BHITIOIHATH CBOIO YacTh paOOThI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYrMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHUs ¢ Y4ETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IIPH PEILICHUH 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENeisaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh T'E€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKHU MO YCIOBHUIO 3adauu. M3mepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemats 3a1aun Ha BBIYUCIICHUE IJIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4EPTEKU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYX ICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN I'€OMETPUUECKUX 3a]1a4.

OrnpenensiTe napamieibHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh MapayieIbHOCTh NPSIMBIX C MOMOIIBID PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKywleh. Pemare mpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€¢ meHTp. [lomp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KaCaTEIbHOU U painyca, MIPOBEIEHHOIO K TOUKE KACAHMUS.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJISL U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce 0OydaroIIMKCA IOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHsATh CBOICTBA TOUKM NEPECEUEHMsS] MEIUaH TPEYrojbHHUKA (LEHTpa
Macc) B pEIICHUH 3ajau.

Branets moHsATHEM CpeqHEN JIMHUM TPEYTOJbHHUKA W TPANEUyd, NPUMEHATH
X CBOMCTBA NPHU pPEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATD UX U1 PEILICHUSA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3afad. CTpOUTh MaTEMaTHYECKYK0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIBHO Je1aTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TpEYroibHUKa. [10630BaThCS ATUMH MOHATHIAMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIONIA/lb TPEYTOJbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TIA€ HEOOXOJUMO, KAIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Branerp NOHATUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpyMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEAIbHOW KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TNPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHuss B 9 kuacce o0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PAa3JIMYHBbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHU.

[Tonp30Batbes popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJIECTBOM JUI HAXOXICHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsAMM  npeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsTh cBoiicTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IPUMEPHI TOJO0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh HUX B PEUICHUU TEOMETPUYECKUX U (PU3MUECKHX 3aaad.
[IprMEHATH CKaJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIEHU UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTU OKPYKHOCTH U PaAMaHHOM MEpHI YIUIA, YMETh BBIYMCIIATH IUIOLIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oy4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IprMEHATh MONYyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJAUTH COOTBETCTBYIOINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00MS M TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0OXOIUMO, KAJIBKYJISITOPOM).



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabrara
6 I'eomeTpust
Pacrio3naBaTh M3y4EeHHBIE TEOMETPUYCCKUE (UTYPBI, ONMPEACIATh UX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuuecKkue (Urypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHUIO 3amauyd. M3mepsarb JNUHEHHBIE U
YIJI0BbI€ BEIUYUHBL. Pemars 3a1aun Ha BBIUMCICHUE JIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jenatb rpyOyro OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B
6.2 pealbHOM JKW3HU, pa3MepoB NPUPOIHBIX OO0BEKTOB. Paznmuyarh
pa3Mepbl ATHX 0OBEKTOB MO MOPSIAKY BEITMUUHBI
6.3 CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7a4am
[Tonp30BaTbCsl MpU3HAKAMK PABEHCTBA TPEYTOJLHUKOB, UCIOJIB30BATh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4y
65 [IpoBoauTh  JIOTMUECKHE  PACCYKAEHHS C  HMCIOJIb30BAHHUEM
' T€OMETPUUYECKHUX TEOPEM
[Tonp30BaTbCs MpU3HAKaMHU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEJMaHbI, MPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUU T€OMETPUUCCKUX 3a]1a4
Ompenenars nmapauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPBIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensiTh NapaijaelbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JIPYrou MpsiMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOANTh BBIYHCICHUS H HAXOJUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYTrOJIbBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUCHUU JIBYX MapajUIeIbHBIX HPSAMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aud Ha HaXOK/ICHHUE YIII0B

BHaI[GTb IOHATHUCM TCOMETPHUICCKOI'O MECTa TOYCK. YMeTh

6.10 OTIpeNIEeATh OWCCEKTPUCY yria W CEePEAMHHBIM TMEePHEeHIUKYISIp K
OTPE3KYy KaK FreOMETPUIECKHIE MECTa TOUEK
DopMyTUpPOBaTh OMNPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl H
6.11 IuaMeTpa OKpPYKHOCTHM, TIOJIb30BaTbCd HUX CBONCTBaMH. YMeETh
MIPUMEHSITh 3T CBOMCTBA MIPH PEIICHUN 3319
Bnanerr MOHATHEM ONMCAaHHOH OKOJO TPEYTOJbHHUKA OKPYKHOCTH,
yMeTb HaxoiuTh e€ meHtp. I[lomb3oBartbes (akTamu O TOM, 4YTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEHANKYISIPHl K CTOPOHAM TpPEYTrOoJbHHKA
MEPECEKAIOTCA B OJTHOWM TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BaTHCS
6.13 TEOpEeMOW O TEPHNEeHIUKYISIPHOCTH KacaTeIbHOM U paauyca,
MPOBEIEHHOTO K TOUKE KACaAHHS
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon o
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS UX CBOWCTBAMU MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4
6.2 [IpuMeHsITh CBOWCTBA TOYKHM TMEPECEUCHUS MEAHWaH TPEYTrOJbHHUKA
' (TIeHTpa Macc) B pelieHUH 3a1a4
63 Brnagers mnoHsTHEM CpedHEW JHHUM TPEYroJbHUKA W TPAINeluH,

MPUMEHSITh WX CBOICTBAa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




ITons3oBatbest Teopemont Parneca U TEOPEMON O MPONOPLUOHAIBHBIX

OTpE3Kax, IPUMEHATH UX IJIA PCIICHUSA IIPAKTUYCCKUX 3ada4

[IpumeHsATh NOpU3HAKK MOJAOOUS TPEYTOJIbHUKOB B PELICHUU

o4 reOMETPUUECKUX 3a7a4
[Tons3oBarbes Teopemoit [lugaropa st penieHns reoMeTpHUECKuX U
65 npakTuueckux 3azad. CTpoUTh MAaTEMATHYECKYH) MOJEIb B
' MIPaKTUYECKUX 3a/layaX, CaMOCTOSTENbHO JIENIaTh YepPTEX U HAXOJIUTh
COOTBETCTBYIOIIHE JITTUHBI
Brnagers noHATHSMH CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TPEYroJibHUKA. [l0Jb30BaThCS ITUMHU TOHSATHUSMU
JUISL peIeHUs MPAKTUYECKUX 3a/1a4
Boruncnsate (pa3sau4HBIME  croco0aMu) IUIOMAAb TPEYrojJbHUKA U
6.7 IUTOIIAZ MHOTOYTOJBHBIX (uryp (HOdb3ysAch, TA€ HEOOXOAMMO,
' KaJbKyIITOpoM). IIpUMeHATh MOony4eHHbIE YMEHUS B IPAKTHUECKHUX
3a1auax
BrageTs NOHATHUAMH BOMCAHHOTO M LIEHTPAJIBHOTO yIia, UCIOJIb30BaTh
6.8 TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIiIax MEeXAy XOopAaMu (CEeKyIIMMHU) U
' yrie MeXAy KacaTelbHOW M XOPAOHM NpH pPELIEHHMH I€OMETPHYECKHX
3a1a4y
6.9 Bnagerp mNOHSATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, TNPUMEHSATH
' CBOMCTBA OMMCAHHOI'O YETHIPEXYrOJbHUKA IIPH PEIICHUN 3a7a4
[IpuMeHATh TONy4YEeHHBIE 3HAHUS HA TPaKTUKE — CTPOUTH
6.10 MaTeMaTHYeCKUe MOJENN IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOIIIE BBIYMCICHMS C TPUMEHEHHEM TOJ00us U
TPUTOHOMETPUH (IIOJIB3YSCH, I1Ie HEOOX0AUMO, KAJIbKYISTOPOM)
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpOBEPSIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
6 I'eomerpust
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NOMOIIIBIO PA3JIMYHBIC JSJICMCHTBI MPAMOYI'OJIbBHOI'O TPCYTrOJIbHUKA




(«pemieHue  NpPSAMOYTOJBHBIX  TPEYroJabHUKOBY»). Haxomute (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IUYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb30BatTbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

Hcnonbs3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYroOJbHUKA («PELICHUE TPEYrOoJbHUKOBY),

IIPUMCHATD UX P PCHIICHHUH I'COMCTPUYCCKHX 3aaa4d

Bnagers mnonstusMu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3MeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaTbes cBolicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
momoOubIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpJ, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, TIPUMCHATb UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIAIpHOC TIPOU3BCACHUC BCKTOPOB

JJId HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T€OMCTPUYCCKUX U IPAKTHYCCKUX 3a1a4

Brnagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBl AYI'M OKPYKHOCTM M paJuaHHOW Mephl yrIia,
YMETh BBIYMCIATH IUIOIIAAb Kpyra W ero 4acred. Ilpumensrts

IMOJIYUYCHHBIC YMCHUA B MPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu v LEHTPbl CUMMETPUH (QUTYD, TPUMEHSATh JIBUKEHUS

IJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
MaTeMaTUYEeCKUE MOJENIH I 3aJlad PealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHEHHEM TIOJ00MS |

TPUTOHOMETPUYECKHX (YHKUMH (TONIB3YsCh, TI/€ HEOOXOIUMO,




KaJIbKYJISITOPOM)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buusl
6.1 yriaoB. BeprukanbHple M cMexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEePHIEHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [IpuMepsl cUMMETpPUH B OKpPYKarOLIEM MUPE
6.3 OCHOBHBIE TOCTPOEHHUS C IMOMOIIBK LUPKYJIS U JIMHEUKU. TpeyroyibHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYroJabHUKA
6.5 CBoiicTBa ¥ TpH3HAKKM pPaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CaolicTBa 1 NMPU3HAKY MapajieNbHbIX NpAMbIX. CyMMa YIJIOB TPEYyTrOJIbHHKA.
' BHemnue yriel TpeyrojapHuKa
[IpssMoyronbHeli  TpeyrosbHUK. CBOWCTBO MeAMAaHbl MPSMOYTOJBHOIO
6.7 TPEYroJbHUKA, MpPOBEAEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. IIpsIMOYTrOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEpPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJyibllieM yriie W OoJbIIel CTOpOHE
TpeyroibHUKa. [lepnenauKymnsap 1 HakJIOHHas
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W cepeAVHHBINA
' MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUYEK
OKpy)XHOCTh M Kpyr, XOpJa U JAuaMeTp, HX CBOWCTBAa. B3aumHoe
6.10 pacroyio)keHue OKpPY)XKHOCTM W npsMoil. KacatenpHas u cekymas K

OKPYKHOCTH




OxpyKHOCTb, BIUCaHHas B yroj. BrucaHHas M omnMcaHHas OKPY>KHOCTH

6.11
TPEYTrOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eomerpust
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, poMO, KBaZpaT, X MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyroiabHas
' Tpaneuus
6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6. ITonoOue TpeyroabHUKOB, Ko3(pduiueHnt noxodus. I[IpusHaku mnOAO0MS
' TPEeyroibHUKOB. [I[puMeHeHne nogo0us Npu peleHNH MPaKTUYECKUX 3aa4
6.7 @opmynel A7 IUIOIIAAM  TPEyrojbHHUKA, NapajuiesorpamMmma, pomba u
' Tpaneuuu
6.8 CpolicTBa miomazeil reomerpuueckux @uryp. OTHoIIeHHE TUIOIIAAeH
' 0JI0OHBIX GUTyp
6.9 Boruncnenue romanei TpeyroabHMKOB U MHOTOYIOJIbHUKOB Ha KJIETYAaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIja NPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrnos B 30°, 45° u 60°
6.12 BrnucanHble ¥ IeHTpalbHbBIE YIJIBI, Yrojl MeEXAy KacaTeJbHOW U XOpAoH.
' VYTiIbl MEXAY XOpIaMU U CEKYLTUMH
6.13 BrnicanHble ¥ ONMCAHHBIE YETHIPEXYTOIBHUKU
6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcCHOBHOE TPUTOHOMETPHUUYECKOE
' TOKECTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 33/7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajipaTe KacaTeIbHOM
Bexrop, mHa — (MOIyNib) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MPOTUBOMNOJOKHO  HANpaBlIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOpamu. Pa3nokeHue BeKTopa 1o JAByM
HEKOJJINHEAPHBIM BEKTOpaM
65 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE JUIS
' HAaXO0XJACHUS JUIMH U YIJIOB
JlexapTOBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYXHOCTH B
6.7 KOOpJMHATAaxX, IEPECEUECHNE OKPY)KHOCTEN U MPSIMBIX. METOA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JvHa okpyxHOCTH. ['panycHas u paguaHHasi Mepa yriia, BBIYMCICHHUE JUIMH AyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
OTepalvy HaJ MHOXXECTBAMU, YMEHHE OIEpUPOBATh TOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OIPENEIICHUE, aKCHOMa, TEOpeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKQ3bIBaHUM

YMeHue ornepupoBaTh MOHSITHSIMHU: HAaTypalbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JEIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIb YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBHS C 4YUCIaMH, CpaBHUBAaTb U
YHOOPSIOYMBATh YWCA, TMPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajiredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH PAacdy€Thl MO (QopMylam,
peoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJIHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelIeHUit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE ¥ HAUMEHbBIIEC 3HAYCHUS
byHKIHN; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCTh, Mapadosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIIUH, UCTIOTH30BATh TPAPUKH [T ONIPEICTICHHS
CBOWCTB HPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELIeHUs 3a]ad U3 JIPYTux
Y4eOHBIX TPEAMETOB W pEATbHOW IKU3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass U TeOMETpUYecKass  IPOrpecCUu;  yMEHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (HOPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUx

y‘-Ie6HBIX npeaMETOB U peaﬂBHOf/'I KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha TPOIEHTHI,
O ¥ 4YacTH, JBWXKEHHE, pPadoTy, IIEHy TOBApOB H CTOMMOCTHh
TTOKYTIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUSI TUYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIISATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO 3aJ/1ayH,
WCCIIeIOBATh MOJIYYEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

MMOJIYUYCHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK,

Me/anaHa, OMCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIBHHUK,




napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIbBHHMK, KBaJparT, Tpamnenus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXO)KJIECHUE I€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB (Uryp u pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbBHUKOB; IapalIe]IbHOCTh U IEPHEHIUKYIAPHOCTh IIPIMBIX,
yroin MexXAy IpsMBIMH, IEPICHIUKYIAP, HAKIOHHAs, IIPOCKLUS,
nojxobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MHUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
MPSIMOYTOJIBHOTO MAapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYTOJbHHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wu3zo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbLHOMY OIIMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMma BCKTOPOB,
IMPOU3BCACHUC BECKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThL BCKTOPLBI U KOOPAWHATHI JJISI NPCACTABJICHUS
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IOHSTUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMmbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIIEE 3HAYCHHS, pa3MaxX YHUCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAILMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb H3MECHYMBBIC BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBIM HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOJWTh BEPOATHOCTH CIIYYaWHBIX COOBITUNA B ONBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAaPHBIMH COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN W SIBICHWUHU, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, TMPUBOJUTH MPUMEPHl MATEMATUUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MIePUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloOHATbHBIMU
- yHUCllaMu

14 JeiictButenpuble uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHUS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTENEHHU. HedictBust ¢
- apupMeTUYeCKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHUs 1 HEpABEHCTBA

31 Henbie u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
' YpaBHEHUN

39 Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenue TeKCTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTCH

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) @yHKIMH
OyHknusg, cnocoObl 3amanus  ¢GyHKiuU. ['pabuk  yHkmuun. OO6macTh
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’»KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

v «Ieomerpust» 7-9-¢ kiaccel: 6a30BbIi ypoBeHb: M34 yue6nuk /J1.C.
ArtanacsiH, B.®. byry3os, C.b.Kagomues u ap.-14-e uzz., nepepad.-
Mocksa:IIpocsemenue, 2023

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

v ﬂngaKanecmle Marepuajbl.. C60pHI/IK 3aJa4 u 3aHaHHﬁ JJI

TEMaTUYECKOTr0 OLEHUBAHUS 110 TeoMeTpuu Aid [ kiacca. K yueOHuKy
AranacsiHa JI.C. «I'eomerpus. 7-9 kimaces» - MensaukoBa H.b., 3axaposal .A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

v'  https://resh.edu.ru

v" https://uchi.ru

v'  https://nsportal.ru
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PABOYAS [IPOTPAMMA
(ID 9125488)

y4eOHOro Kypca «BeposiTHOCTb U CTATHCTHKA

U1 oOygarommxcst 7-9 KiaccoB

ACTPAXAHD 2025



MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJM B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuit, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTHUKH, TaKas TMOJArOTOBKA BaKHA JUJIS
MPOJIOJKEHUS 00pa30BaHus U 1Jisl yCHEIHON Po(ecCHOHAIbEHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCA Y
HEro JaHHBIX. A 111 00OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILLIICHUE.

NMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMHUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIUIO, MPEACTABICHHYIO B Pa3JIMYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTHX PEAIbHBIX IMPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOIaeT o0ydaImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepebopa U mojacuéra ydmcia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckui pyHaaMeHT aJist OpMUPOBAHUS KOMITETCHIIUHN B
0o0nacTu UHPOPMATUKH U LMUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HCCienoBaHusA, (HOpMHUpPYETCS MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBLHO 3HAYMMOMN MH(OPMAIIMHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NAaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTrO
Kypca «BeposSTHOCTb U CTaTHUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIIEICHbI
CIIEIyIOIME COAEpKaTENbHO-MeToAuYecKkue auHum: «lIpencraBnenue AaHHBIX U
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Copnepxxanue uHun «lIIpencraBieHue TaHHBIX U ONKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH n7si (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpHpeTanuu uWHOOpMAIuu, NPEACTAaBIEHHON B TabmuIax, Ha
auarpaMMmax W rpadukax, q0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHUUYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHMS.
Pabortass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CUYHUTHIBaTh M HHTEPIPETHPOBATH



JIaHHbIC, BBIJBUTaTh, apryMEHTUPOBATh M KPUTUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHBUPYIOUIEH OCHOBOW IS
W3YUYCHUS] TEOPUU BEPOSTHOCTEH. boubllioe 3HAUYEHWE HMEIOT MNPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MsS CIy4ailHOTo
coObiTus. [lpm wu3ydyeHuu yueOHOro Kypca oOydarolmmecss 3HAKOMSITCS C
MpPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIIEHHS  BEpPOSTHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTapPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTAaBUTh U peliaTh 0ojee CIOKHbBIC
3amauyn. B yudeOHBIN Kypc BXOJST HayaldbHBIE MPEICTABICHUS O CIIy4allHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
NpUMEpbl IPUMEHEHUS JIJIsl PElISHUs 3ajlad, a Tak)Ke MCIOJIb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  Bxonmatr pazgensl: «lIpencraBieHue AaHHBIX U ONUCATeNIbHAs
CTaTUCTUKA», «BepoarHocThy», «IJeMeHThl KOMOWHATOpUKHY, «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIMII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMETHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIee ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHIECKH TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa u UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpenacraBnenue o cszHoctu rpada. lemu u nwukiel. [yt B
rpadax. O6xon rpada (ditnepoB myth). [IpeacrtaBieHne o0 OpHUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHbBIX B BUE TaOIMIL], TUarpamMmm, rpaukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOXECTBaMU: OOBEIMHEHHUE, IMepeceueHue, aomnojHeHue. CBoHCTBa omnepanui
HaJ| MHOYKECTBAMM: IEPEMECTHUTENIBHOE, COYETATEIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI peaJTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHus JaHHBIX. JUcriepcus U CTaHIApTHOE OTKIOHEHUE
YHUCIIOBBIX HAOOpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocTi  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTAapPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BepiiMH u 4ucioMm pédep. [Ipasumio
YMHOX€eHHUs. Penienue 3a1a4 ¢ momMoupto rpados.

ITpotuBononoxkHele coObiTUsA. Juarpamma Oiinepa. OObeaMHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus.  ®dopmyna  cioxeHus
BEPOSAITHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuino ymHOxeHwus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYyYaHOTO JKCICPHUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpamMM, TIpaduKoB,
UHTEpIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
pealbHbIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO coueTaHUl. TpeyroibHUK
[Tackains. Pemienue 3a1ay ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepnymiu. BeposTHOCTH cOOBITUH B CEpPUM HUCIBITAHHM
beprymm.

CiydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKHAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIIMYMHBI. MareMaTnudeckoe OXUIAaHUE U
JUACTIEPCUSA  CIyYalHOW BEJIUYMHBI «YHUCIIO YCIEXOB B CEPUHM HCHBITAHUU
bepnrymnmy.

[Tonarue o 3akoHe OOJIBIIMX uyucell. M3MepeHne BepOsSTHOCTEH C TTOMOIIBIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCThD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSAIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEATU3ALUU €r0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABIEHHOCTH, OCO3HAHUEM BAa)XKHOCTHM MaTEMATHYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBaHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEACTBUM I OKPYXaIOIIeH Ccpeabl, OCO3HAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornyeckue aefcTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUN MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TOHSATHM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS N7 OO0OOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOAUMOTIO aHAIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBAaTH M  NPEoOpPa3OBHIBATH  CYXKIACHHUS:
yTBEPAUTENbHbIE M OTpULATEeNbHbIC, €IMHUYHbIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJABI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (HakToB, BBICTpAWBATh APTYMEHTAIMIO, MPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOMAINMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTABJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHHS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIlMU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0JIe OOCYKJICHHsI 3aaBaTh BOMPOCHI 110 CYLIECTBY OOCYKIAEMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBAaTh pa3Muue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS;
MPEICTABIIATD pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW Y MHIWBUIyaIbHON
paboThI MpU pEIICHUN YUYEOHBIX MaTEMAaTUYECKUX 3a]1a4;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax padoTel (0OCykaeHusa, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYrMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHUs ¢ Y4ETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI pEeUIEHUH C Y4ETOM HOBOM MH(MOpMAIIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IIPH PEILICHUH 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TalOJUIaX, Ha JguUarpaMmmax,
MPEACTABIATh JaHHbIE B BHJIE TaOJNMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KPyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATh  pPEAIBHBIE  YUCJIOBBIE  JIAaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh 111 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTHKHU:
cpenHee apu(pMEeTHYecKoe, MeJIuaHa, HauOoJblIee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha IpUMEpax IIEH,
bu3MYeCKuX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
MpeAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
TabnuIl, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUUYECKUX TOKa3aTeleh: CpeaHHuX
3HAUYCHUN U MEp pacceruBaHus (pa3max, TUCTIEPCHS U CTAHIaPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPeHUN U HaOJIIOICHUIA.

HaxonuThe BEpOATHOCTH CIydalHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCIE€ B OMNBITaX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpadudecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIyarpaMMbl Ditsiepa, YucaoBas npsmasi.

OnepupoBaTh TMOHSTUSMHU: MHOKECTBO, IOAMHOECTBO,  BBITIOJIHATH
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TIepeceueHue, JOMNOJHEHHE,
MEPEUYUCIIATH 3JIEMEHTBl MHOXKECTB, IPUMEHSTHh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONMCAHMS TIPOIIECCOB U SIBIICHUM, B TOM YHCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat u mpeoOpa3oBbIBaTh WH(MOpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPeICTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpad)ukoB.



PemaTep 3amadym OpraHu3oBaHHBIM NEpeOOPOM BApUAHTOB, a TaKXKE C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE MOJIb3YAChH
pe3yJbTaTaMi MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO yCIeXa, B CEpUAX UCIBITaHUN bepryrum.

HNMers mnpencraBiaeHue O CIy4alHOM BEIWYMHE U O paCIpPEIeIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTRBE.



MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
YuraTh HHPOPMALIKIO, TPEICTABICHHYIO B Ta0INIIaX, HA TUArpaMMax,
5.1 MpeICTaBiIsATh JaHHbIE B BUAE TaOJHMI, CTPOUTH JAMArPAMMBI
(cTonbukoBbIe (CTOIOYATHIE) U KPYTOBBIE) TTO MACCUBAM 3HAYCHUI
5 OnwuceBaTh W HMHTEPIPETUPOBATh PEANbHBIE YHUCIOBBIC JaHHBIE,
Mpe/icTaBJIeHHbIC B Ta0IUIaX, HA IUarpaMMmax, rpadukax
Hcnons3oBath TUIS OTHMCAHUS TAHHBIX CTaTUCTUYECKUE
5.3 XapaKTePUCTHKH: CpelHee apupMeThndeckoe, Meiuana, HanOosbIee u
HauMEHblIIee 3HaYeHUs, pa3zMax
Nmets npencraBieHne o C1y4yaliHONM M3MEHYMBOCTH HA MPUMEpax LEH,
5.4 ¢u3NYecKUX  BEJIMYUH, AHTPOIIOMETPUUYECKUX  JIaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEIACTABIECHHYIO B
5.1 BUje TaOiuI, AMarpamm, rpagHKoB, NPEACTABIATH JaHHBIE B BHUJE
TabNIuL, UarpaMM, rpagukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKHX IIOKa3aTeseil:
5.2 CpEOHUX 3HAYEHUl M Mep pacceuBaHus (pa3Max, JIuUcCHEpcus U
CTaHJaPTHOE OTKJIOHCHHE)
5.3 HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM




YHCIIe TI0 pe3yJbTaTaM U3MEPEHUN U HAOTI0ACHUN

HaxoauTe BepOSTHOCTM CIy4alHBIX COOBITHM B OMBITAaX, 3Has

5.4 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YMCJIE€ B OINbITax C
PaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITHSMU
56 Hcnonb3oBate  rpaduuecKkue  MOAETH:  JIEPEBO  CIydailHOTO
' 9KCIIEPUMEHTA, AMarpaMMbl DJHiepa, YuCIoBas npsamas
OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO; BBINOIHATH
56 OlepalMyd  HaJg  MHOXECTBaAaMH:  OOBEIMHEHHE, IepeceucHHe,
' JIOTIOJIHEHUE; IEPEUUCIIATD YIEMEHTBI MHOXKECTB, IPUMEHSTH CBONCTBA
MHO>KECTB
Hcnonp3oBare Tpaduueckoe MpeiCTaBICHUE MHOXKECTB U CBs3ei
5.7 MEXy HUMH ISl ONMCAHUS IPOLECCOB U SIBICHUI, B TOM YHUCIE NIPU
pELIeHNH 3a]a4 U3 IPYruX y4eOHbIX [IPEIMETOB U KYpCOB
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHbIX HCTOYHUMKAX B BHUJE TaOMUIL, auarpamMm, TIpauKoB,
MPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpadukoB
- Pemarp 3a1aun opraHn30BaHHBIM NEPEOOPOM BapHAHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB
Wcnonb3oBath omucareiabHble XapaKTEPUCTHKH JJII  MacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCIIE€ CpEIHHE 3HAYEHUS U MEPbI
paccenBaHMs
54 HaxomuTh 4YacTOThl 3HAU€HWH W YAaCTOTHI COOBITUS, B TOM YHCIIE
. MOJIB3YSICh PE3Y/IbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
Haxoauth BEepOSTHOCTH CIIy4ailHBIX COOBITHI B M3YYCHHBIX OIBITAX, B
5.5 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU

COOBITHSIMHM, B CEpPUAX HCHBITAHMNA /0 MEPBOTO yclexa, B CEpUsix




ucnbiTaHui beprynu

HNmMers npencraBiieHHE O CIIy4alHOM BEIMYMHE U O PACHpEICIICHUU

5.6

BEPOATHOCTEN

Hwmets npezcTaBieHrne O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJU 3aKOHa

OOJIBIINX YKCEIT B IPUPOJIC U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BepositHOCTB U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUAE TAaOMUI], AUarpaMm, rpadukos. 3amoiHeHHE
TaONMI], YTEHHE M TOCTPOCHHUE IUarpamMMm (CTOJOMKOBBIX (CTOJIOYATBIX) U
5.1 KpyroBbix). UYteHue rpauKOB peanbHBIX HpoueccoB. l3Bneuenue
uH(pOpMallMl W3 AWarpaMM M TaONUIl, UCHOJB30BaHWE U HWHTEPIIPETALUS
JAHHBIX
OmnwucarenbHasi CTaTHCTUKA: cpenHee apu(pMETHUEcKoe, MEeIHaHa, pa3Max,
5.2 HauOoJIbIlIee U HAMMEHbIIIee 3HAYEeHUSI Habopa YUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMUBOCTH
CrnyualiHplli SKCIIEpUMEHT (OMBIT) M choy4yaiiHoe coOwiTHe. BeposTHOCTh U
5.3 yacToTa. Pojb ManoBEpOATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUH B
npupoje u B obmecTse. MoHeTa u UrpajibHas KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pebpo. CreneHp BepiinHbl. Yucio pédbep M cymmapHas
54 cTenieHb BepiuuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u nukisl. [lytu
' B rpadax. OO6xox rpada (siiepoB myth). IlpencraBienue o0
OopueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ nomouibio rpagoB
8 KUIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUS
5 BepoaTHOCTb U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpaduKkoB
£ 5 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu  Haj
' MHOXECTBaMU: 00bEMHEHNUE, ITepeceueHue, JOMOTHEHNE
5 3 CaolicTBa onepanuii HaJy MHOKECTBAMU: NIEPEMECTUTEIIBHOE, COUETATENBHOE,
' pacupenenuTeabHOe, BKIOUEHUS
54 Hcnonp3oBanue rpaduyeckoro MpEACTABICHUS MHOXKECTB JUIS ONMUCAHUS

PCAIBHBIX MTPOLCCCOB U HBHGHHﬁ, Ipu pCIICHUMA 3aaY.




N3mepenne paccemBaHus JaHHBIX. J(Mcnepcus M CTaHIApTHOE OTKJIOHEHUE

> YHCIOBBIX HAOOpPOB. J[MarpaMMa paccenBaHus
DJIeMEHTapHbIE COOBITHS ClydailHOro onbiTa. ClydailHble COOBITHS.
£ 6 BepostHocT coObiTuii. ONBITBI ¢ PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
' coopiTusamMu. CrydaliHplii  BeIOOp. CBS3p MEXAY MaJIOBEPOSTHBIMH U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKe
HepeBo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE
5.7 BUCSAYEH BEpUINHBI, CBA3b MEXK/Y YUCIOM BepIlKH U uncioM pédep. [Ipasuio
yMHOXkeHUs. Pelienue 3aaa4 ¢ nomousto rpagos
[IpotuBononoxkubie coObiTHsA. Jluarpamma Dittepa. OObenuHEHHE U
5.8 nepecedeHne coObiTuidl. HecoBmecTHbie coObITHS. DoOpmyna CIOXKEHHUS
BEPOSATHOCTEM
59 YcnoBHas BeposaTHOCTb. [IpaBuino ymHOkeHHsI. He3aBrucuMbIe COOBITHS
[IpencraBnenue »5KcnepuMeHTa B BuAe JepeBa. Pemienwe 3agad  Ha
5.10 HaXO0XJEHUE BEPOSATHOCTEN C MMOMOUIBIO AEPEBA CIYYalHOI'O 3KCIIEPUMEHTA,
Juarpamm Junepa
9 KUJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienue JaHHBIX B BUAE TaOJIHI], AMArpaMM, rpaMKoOB, HHTEPIpETaIHs
5.1 NaHHbIX. YTeHWe W mocTpoeHue Tabiaul, AuarpaMM, rpaduKoB MO peabHbIM
JTAaHHBIM
5.2 IlepecTanoBKkuU U pakTOpUaI
5.3 CoueTaHus U YKCIIO COYETAHUI
54 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ UCnoib30BaHEM KOMOMHATOPUKHI
55 I'eomeTtpuueckass BeposATHOCTh. CllydallHbId BBIOOpP TOYKH W3 (UTYpHl Ha
' IJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPYKHOCTH
5.6 Ucneiranue. Ycnex n Heygaya. Cepusi MICIIBITAHUM 10 TIEPBOrO ycrexa
57 Cepus wucnbeiTanuii bepnymim. BepostHocTH cOOBITUH B CepUM HUCHBITAHUN
' bepnynnu
5.8 CrnydaiiHasi BeTMYMHA U PaCIpeiesieHUe BEPOSTHOCTEH




MartemMaTuueckoe OKHUJaHHUC W OUCIICPCHUs. HpI/IMepBI MaTeMaTHu4CCKOro

> 0’KMJIaHUSI KaK TEOPETHYECKOr0 CPETHEr0 3HAUCHUS BETUUNHBI

510 MareMaTtnueckoe OKHMJAHWE M JUCIEPCUs CIyYalHOW BEIMYHMHBI «YHUCIIO
' YCIIEXOB B CEpUM UCHIBITAaHUNA bepHymm»

£ 11 [Tonsitue o 3akoHe OodbImIMX yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIBIO

yacToT. Poip 1 3HaYeHre 3aKoHa OOJIBIIMX YHCET B IIpupoac u O6HI€CTBC




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJ MHOXXECTBAMM; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MIPH PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MpEACTaBIEHWE MHOXKECTB JUIsl ONHUCAaHUS peallbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUYeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHOMa, TCOopEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMCPbBI W  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue OIICpHUPOBAThL IIOHATUAMU. HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTAaBHOE YMCIIO, AEIMMOCTh HATYpaJbHbIX YHCEI, IPU3HAKUA JAEITUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI Ap0oOb U JecSATHYHAs IPOOH,
CTaHJIAPTHBIA BUJ YHMCIIA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YMCIIO,
apuMeTHUeCKUid KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOJIHATH ICHCTBHS C
HucCjiaMi, CpaBHUBATHL W YIIOPAAOYHMBATHL 4YMCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA;, YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHHe OmnepupoBaTh IOHATUSAMM: CTEIEHb C ILEJIbIM IIOKa3aTelleM,
apu(dMeTHUeCKUi KBaIpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHH OoJblle
€IMHULIbI; YMEHHUE BBIMOJHATH pacuéTel Mo Qopmyiam, npeoOpazoBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YpPAaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JMHEWHbIE W KBaJpaTHbIE YpaBHEHHUs, JIpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
yYpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAIIBHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON, B TOM YHUCIE IpHU
pEelIeHUH 3aJlay U3 JPYrux NpeIMETOB U MPAKTHUECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPJIUHATHYIO MPSAMYIO U KOOPAMHATHYIO IUIOCKOCThH ISt
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (yHKIMS, rpaduk ¢(yHKIMH, HYITU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKH BO3PACTaHMS,




yObIBaHUS, HauOOJbIIEE W HaWMEHbIIEe 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAsI
byHkuus, KBaapaTuuHas (QyHKIUS, oOpaTHas MPONOPIMOHAILHOCTH,
napaboJa, runep0oa; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUIS ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, JUISI
pelieHus 3aaad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEXIY BETUIHMHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTh, apudMeTndyecKkas
U TeOMEeTpUYEeCcKass MPOrpecCMd; YyMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3aja4, B TOM 4YHUCJIE 3a7a4 M3 JPYruX y4eOHbIX IPEIMETOB U peaIbHOU
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCII€ Ha MPOLEHTHI, JOJIH U
4acTH, JABHXKEHHE, paboTy, LIEHy TOBApOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTH YHpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJIATh BBHIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKa, OTPE3OK, Mpsmast, JIyd,
JOMaHasl, Yrojl, MHOTOYIOJbHHMK, TpPEYrojdbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHHIA TPEYTOJIBLHUKH, MPSIMOYTOJBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJTBHUK, KBAIPAT, TPANeIHs; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHUE
pewmiaTh 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HAXOXAECHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢daxToB

10

11

YMeHue omnepupoBaTh HOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAJUIEIbHOCTh W NEPHEHAUKYISIPHOCTh HPSIMBIX, YIOJ
MEXy MPSIMBIMH, MEPIEHANKYISIP, HAKJIOHHASA, IPOEKIHs, moo0ue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojo0ue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIISIPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/IC OHepI/IpOBaTI) INOHATHUAMU:. AJIMHA, paCCTOSIHI/Ie, erJ'I (BGJ’H/ILII/IHa
yIila, CHHYC U KOCUHYC yTJla TPEYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIbI IEpUMETPA U TUIOIIA I MHOTOYTOJTbHUKOB, JITTHHBI OKPY>KHOCTH U
IUIOIAAN Kpyra, oObeMa MPSMOYroJbHOIO Mapajiesienunesna; yMeHHe
MPUMEHATH MPU3HAKHA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroysibHUKa, Teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei
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Ymenne  u3zo0pakaTb  IMJockue  GUIyppl W HX  KOMOMHAaIuu,
IPOCTPAaHCTBEHHbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOUKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEJICHHE BEKTOpA Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3aJay, B
TOM YHUCIIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU
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VYmenune OIICPpHUPOBATH IMMOHATHUAMMU: CTOJI6I/IKOBBIC M KPYI'OBBIC JUAI'PAMMBI,
Ta0JIMIIBI, cpeiHee apuMeTHnyecKoe, Mearuana, HanooIbIIee U HANMCHbIIIEE
3HAUCHMs,  pa3Max  4YHCIOBOro  HaOopa,  yMeHHE  M3BICKATh,
MHTEPIPETHPOBATH U MPE0OPa30BhIBATH WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIaX ¥ Ha JUarpaMmax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTHUKU
pealbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MCHUYUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOTO OIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHbIX  COOBITUM B OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M € HCHOJIb30BAHHMEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSTHUEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMenne BbIOMpaTh MOIXOIANINNA U3yUYEHHBIH METOM JJIA PeUIeHUs 3aauH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
J)KA3HH, PACcloO3HABaTh MPOSBICHHE 3aKOHOB MATEMaTUKHM B MCKYCCTBE,
ONKMCHIBATh OT/EJIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHS MAaT€MaTUKU KaK HAyKH, NMPUBOJUTH IPUMEPbI MATEMATHYECKHUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 Hatypanbhble u nensle yncna. [Ipu3Haku eIMMOCTH LEeNbIX Yncel
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
13 PanmonanbHele yncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHUE ONIEPALUH C JeHCTBUTENLHBIMU YHCITaAMU
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoHalIbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 AnreGpanueckast 1poOb
25 ApudmeTrueckuili KOpeHb HaTypasllbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paiOHaNIbHBIE ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHUIN
3.9 Llenbie w npoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpudeckas mporpeccu. @opmyIia CII0KHBIX TPOIIEHTOB
5 OyHKIMH
@ynkius, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTh onpeaeneHus u
51 MHOXecTBO 3HaueHuil ¢yHkuuu. Hynu ¢ynkuun. [IpomMexyTku 3HaAKOMOCTOSHCTBA.
o [IpoMe)XyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHMMYMBI (YHKLUH.
HauOonpiiee n HauMeHbllee 3HaYeHUE (PYHKIINU Ha IPOMEKYTKE
6 KoopauHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPANHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenune reoMeTpu4eckux BEIUUYUH
7.6 BexkTops! Ha miockocTH
8 BeposiTHOCTB 1 cTaTHcTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'pads
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