MMWHUCTEPCTBO INPOCBEIIEHUS] POCCUMCKOH ®EIEPAIIMA

KomuTeT 06pazoBaHus, HAYKH H MOJIOJEKHOH NOIHTHKH

Boarorpaacko# o6iactx

Kpacnookraopsckoe TY 1OAB

MOY CII Nel6

PACCMOTPEHO COI'TACOBAHO

MO yuHTenel ecTecTBeHHO-  3aM.jupekTopa no YBP
Y | ,IIHK?- : ~ Cenesnera O.B

7 e
E7Z)7 . XouunaB.B. o1 (29 aprycra 2025T.

Hpo%xon Nel
or «29» aBrycra 2025T.

YTBEPKJIEHO

Rupefiop "\
i ' _MﬁTp;iifoa H.A.

Tlpukaz Nel48~' = 5
o2 anrycra/lﬂ% r.

PABOYASI MPOI'PAMMA

yuyebHoro kypca «MaTemaTHKa»

ans obyyaiomuxcs 7-8 KknaccoB

r.Boarorpan 2025


Guest
Rectangle


IHHOACHUTEJIbBHASA 3AIIMCKA
AJI'EBPA

AunreOpa siBIsieTCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHus: OHAa 00ECHEYHBACT
W3yYeHHE JPYTrUX TUCHUIUIMH, KaK €CTEeCTBEHHO-HAyYHOTO, TaK M TYMaHMTAapHOTO IMKJIOB, €€ OCBOCHHE
HEO0X0AMMO ISl IPOJIOIKEHUST 00pa30BaHMsI M B TIOBCEIHEBHOW XU3HHU. Pa3BuTre y 0Oydarommxcs Hay4IHBIX
NPEJCTAaBICHUNA O TPOUCXOXKACHUU U CYIIHOCTH aireOpanuecKux aOCTpakIuid, Crocode OTpakeHUs
MaTeMaTHYeCKOH HAYKOH SBJICHUI U TIPOIIECCOB B MMPHPOJIE U OOIIECTBE, POJIM MATEMATHIECKOTO MOICIIMPOBAHUS
B HAay4yHOM IIO3HAHWHM W B TPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHWIO HAYYHOTO MHUPOBO33PEHHUS M KAueCTB
MBIIIICHHS, HEOOXOAMMBIX I aJanTalid B COBPEMEHHOM IM(dpoBoM oOmecTBe. M3ydeHue anreOpbl
o0ecrieynBaeT pa3BUTHE YMEHUSI HAOIOJaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH
MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICWCTBUSL M BBIBOJBI, (OPMYIMPOBATH
yrBepxkaeHus. OcBoeHHe Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBILUICHUS 00yJaroUuXcs: OHU
WCTIOJB3YIOT JACAYKTUBHBIC W MHIYKTUBHBIE PAcCyXJCHUsS, 0000IeHe 1 KOHKPETH3aIUI0, ad0CTparnpoBaHue u
ananoruto. OOydyeHue anrebpe mpeanosiaraeT 3HAYUTENIBHBIA O0BEM CaMOCTOSITEIBHOM JESTEIbHOCTU
00yJaromuxcs, MO3TOMY CAaMOCTOSTEFHOE PEelIeHUe 3a1a4 SBISIETCS peaTu3aleil NesITeNbHOCTHOTO MPHHIINTIA
0Oy4eHwsI.

B crpykrype mporpaMmbl yueGHOro Kypca «Asredpa» Uisi OCHOBHOTO OOIIero oOpa3oBaHUSI OCHOBHOE
MECTO 3aHUMAIOT COJIeP)KATEIbHO-METOANYECKHEe JHHHM: «UWciaa ©  BBIYHCICHUSN», «AnreOpandecKue
BEIPQKCHUS», «Y paBHEHUS I HEPaBEHCTBaAY, « DyHKIMMy». Kakmas u3 9THX colepKaTeaIbHO -METOAMYESCKIX JTHHAN
pa3BUBaeTCS Ha TPOTHKEHUH TPEX JIET M3YYCHHS Kypca, B3aUMOJCWUCTBYS C IPYTMMH €ro JUHHSIMHU. B Xxome
W3ydeHHsI y4eOHOTOo Kypca OOYYaroUmIuMcsi TPUXOJUTCS JIOTHYECKH pAacCyXKIaTh, HCIOJIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIH s3bIK. B CBSI3U € 3TUM B porpaMMy yueGHOTo Kypca «Anredpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI
JIOTUKHU, TIpEACTaBICHHBIE BO BCEX OCHOBHBIX pazfeliax MaTeMaTH4eCKOro oOpa3oBaHHs U CIIOCOOCTBYIOIIUE
OBJIAJICHUIO 00YYaIOIIUMHKCS. OCHOB YHHBEPCATHHOIO MaTEMaTHUECKOTro si3bika. CoepikaTenbHON U CTPYKTYpPHOI
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay SBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copepxanue MTMHUU «Yucaa U BBIYUCIECHUS» CIIY>)KUT OCHOBOM ISl IajbHEHIero u3y4eHusi MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHMS IOJIb30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX Jisi TMOBCEIHEBHOM JKHU3HH.
Pa3BuTHe MOHATUS O 4YHUClIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUSI CBSA3aHO C palMOHAJIbHBIMU U
UppalMOHATLHBIMU YK CIaMH, JOPMUPOBAHUEM IIPEIACTABICHUH O JCMCTBUTEILHOM YHUCIIE. 3aBepIleHIE OCBOCHUS
YHCIIOBOM TMHUHM OTHECEHO K CpeiHEMY 0011eMy 00pa30BaHUIO.

CopepxaHue JIByX anreOpanueckux JUHUN — «AnreOpanyeckue BBIpaXEHUS» U «YpPaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (hOpMHUPOBaHUIO Y 0OYUaAOIIUXCSI MATEMAaTHUECKOTO arlfapara, HeoOX0IMMOro st
pelIeHUs 3a/1a4 MaTEMaTHKH, CMEXKHBIX IIPEIMETOB U IPAKTUKO-OPHUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus y4eOHBIH MaTepuall TPYNIUPYETCS BOKPYr palMOHAIbHBIX BbIpaxkeHuid. AnreOpa
JEMOHCTPUPYET 3HAYCHHE MaTeMaTHKU KaK s3blKa JUIS TOCTPOCHHUS MaTeMaTUYECKUX MOJIENeH, OMUcaHus
MIPOLIECCOB M SIBJICHWM peanbHOro Mupa. B 3amaum oOydyenust anreOpe BXOIAT TakkKe AajbHEilnee pa3BUTHE
JITOPUTMUYECKOTO MBIIIIEHHs], HEOOXOAUMOT0, B YaCTHOCTH, JUIl OCBOEHUS Kypca MHPOPMATUKHU, U OBJIa/IEHUE
HaBbIKAMU JENYKTUBHBIX paccyxJeHuid. IIpeoOpa3oBaHue CHMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Conepxanue (GyHKIHMOHATBHO-Tpa(UUecKON JIMHUM HAIEJIEHO Ha IMOJydeHHue OOydarolMMHCS 3HAHUHU O
GYHKIUAX KaKk BaXKHEHIIeH MaTeMaTH4eCKOM MOJIeNTH JUIs OTIMCAaHMsI U UCCIIEJOBAaHUS pa3HOOOpa3HBIX MPOIIECCOB
U SIBJIEHUM B mpupoje u oOmectBe. M3yueHne marepuana cocoOCTBYeT Pa3BUTHIO Y OOydaroMXCs YMEHUs

UCII0JIb30BAaTh PAa3JIMYHBbIE BBIPA3UTEIBHBIE CPENCTBA SA3bIKA MATEMAaTHUKH — CIIOBECHBIE, CHUMBOJINYECKUE,
rpaduyeckue, BHOCUT BKJIaA B JOPMHUPOBAHUE MPEACTABICHUIN O POJIM MAaTEMAaTHKHU B Pa3BUTHU LIMBIIIN3ALUH U
KYJIBTYPBHI.

Ha uzydenue yue6HOrO Kypca «Anredpa» otBoaurcs 306 gacos: B 7 kinacce — 102 gaca (3 yaca B Hezeno),
B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeJlenio).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucsia 1 BBIYUCTEHUS

JlpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEX0]] OT OJTHOU (GOpMBI 3anucu apodeit k apyroii. [lonstue
panMoHaIBHOTO YHCIa, 3alKCh, CPaBHEHHE, YIOPAJOYMBAHHE PAlMOHAIBHBIX 4yuceNl. ApudmeTndecKkue
NEHCTBUS C pallMOHAILHBIMU YuCIaMu. Perienue 3a1a4d U3 peaqibHON MIPAKTUKKU HAa YaCcTH, Ha JpOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeesieHHe, MpeoOpa3oBaHnEe BBIPAKEHHH Ha OCHOBE
oTIpeneNieHus], 3anuch OoNbmMX uncen. [IpoIeHTsl, 3amuch MPOLEHTOB B BUAE OpoOM U JpoOH B BHIE
IIPOLIEHTOB. Tp1 OCHOBHBIE 33714 Ha MPOLIEHTHI, PELLICHUE 3a/ja4 U3 PEaIbHON MPAKTUKH.

[IpuMeHeHnne npu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTEIIA HATYPATbHbBIX YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIE MPsIMasi U 0OpaTHast MPOTOPIHUOHATHHOCTH.

AJiredpanyeckue BbIpaskeHUsI

[TepemeHnHbIe, UUCTOBOE 3HAYCHUE BBIPAKECHUS C TIEpEeMEHHOM. JlomycTHMbIe 3HAaUeHUs IEPEMEHHBIX.
[IpencraBinenne 3aBUCUMOCTH MEXJY BeTWYMHAMU B Buje (GopMynbl. Beruucienus mno dopmynnam.
[IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUN, TOXKJIECCTBEHHO PAaBHBIE BBIPAKEHUS, IIPaBUia MpeoOpa3oBaHUs
CYMM M TIPOM3BECHUH, MpaBUJia PACKPHITHS CKOOOK M MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKa3aTEIEM.

Onnounenbl u MHOTouwieHbl. CteneHb MHoTOwWIeHa. ClOKEHWE, BBIUUTAHHUE, YMHOXKCHHE
MHOTOWIEHOB. DOpMyIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI W KBajapaT pasHocTu. Dopmyna
pa3HOCTH KBaApaToB. Pa3ioikeHre MHOTOUJIEHOB HA MHOKUTEIIH.

YpaBHeHHUsI U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IIpaBuiia MpeoOpa3oBaHUs ypaBHEHUsI, PABHOCUIILHOCTb YpaBHEHUH.

JluneitHOoe ypaBHEHHE C OJHON MEPEMEHHOW, YUCIO KOPHEH JMHEWHOrO YpPaBHEHUS, PEUICHUE
JIMHENHBIX ypaBHeHU. COCTaBJIE€HUE YpPAaBHEHMI IO YCIOBHMIO 3aj1auyd. PemieHrne TEKCTOBBIX 3a1ad C
MOMOIIBbIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHUE C IBYMS MEPEMEHHBIMU 1 ero rpaduk. CucreMa IByX JTUHEWHBIX YPaBHEHUMN C
IByMsl TlepeMeHHbIMH. PeleHue cucreM ypaBHEHMH crocoOOM TMOJCTaHOBKH. [Ipumepsl petieHus
TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUH.

D yHKUUHA

Koopaunara toukn Ha npsamol. UuncinoBble NPOMEXYTKH. PaccrosiHue Mexay ABYMs TOYKAMHU
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyromnbHas cucrema koopauHat, ocu OX u Oy. Abcuucca U opiMHaTa TOYKA Ha KOOPIUHATHON
wiockoctu. [Ipumepsr rpadukoB, 3agaHHbIX (opmynamu. UTteHue rpauKoB peabHbIX 3aBUCHMOCTEH.
[Tonstue dbyukuuu. I'paduk Qynkuuu. CpoiictBa ¢ynkumii. Jluneiinas dynkuus, e€ rpadux. ['paduk
byukimu Y = |X|. I'paduueckoe perieHre IHHSWHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KVIACC

Yucsa v BBIYUCTICHUSA

KBanpatHslit kopeHb u3 uucna. [lonarue o6 uppannoHanabHOM yucie. [lecaTnyHble TpuOIMKEeHUs
uppalMoHaNbHBIX unces. CBoicTBa apu(METHUYECKUX KBAJPAaTHBIX KOPHEH W MX MpHUMEHEHHe K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYUCICHUSAM. J{eficTBUTENbHBIEC YHCIIA.

Crenens ¢ 11ebIM IOKa3areneM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YHCTIA.

Auaredpanyeckme BbIPaKeHH

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOTO TPEXWIEHA HA MHOKUTEIIN.



Anrebpanueckast poOb. OCHOBHOE CBOHCTBO anredOpanueckoil apoOu. CnoxeHue, BBHIYUTAHHUE,
YMHOXXEHUE, JeNieHHe anredpanyeckux Apooeid. ParronanbHbie BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEHCTBA

KBangpatHoe ypaBHeHue, Gopmyla KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHUH, CBOASALIMXCS K IMHEMHBIM U KBaApaTHbIM. [IpocTeiiiine 1poOHO-palinoHaIbHbIE YPAaBHEHHUS.

I'paduueckast HHTEpIIpETaLUs YPAaBHEHUH C IBYMS MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUH C
IBYMs IepeMeHHbIMU. [IprMeps! pelieHus: CUCTeM HEIMHEWHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIoCOO0M.

UucnoBble HEpaBEHCTBA M HUX CBOKCTBA. HepaBeHCTBO ¢ OAHOUW mnepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHeiHbIe HepaBeHCTBAa ¢ OJHOM nepeMeHHOH. CUCTeMbl JIMHEWHBIX HEPAaBEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUHA

[Tonarue dynkumun. OONIaCTh ONMPENETICHUS U MHOXECTBO 3HaueHuH ¢GyHKiuU. CrocoObl 3a1aHus
(GyHKIMH.

I'paduk pynkuuu. Ytenue cpoiictB QyHkumu no e€ rpaduky. IIpumepsl rpadukoB QyHKIUH,
OTPAKAIOIINX PEATBHBIE IPOLIECCHI.

OYHKINMH, OMHUCHIBAIONIME NPSIMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCHMOCTH, UX TpapuKu.
Oyukuan Y = X2, Y = X3, y = \X, y=|x|. [padudeckoe pemenne ypaBHEHNH 1 CHCTEM yPABHEHHIA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI VYYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAaThl OCBOCHUS MPOTPAMMBI yU4eOHOTO Kypca «Anredpay XapaKTepu3yIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKONM MAaTeMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUMCKOW MAaTeMaTHYECKOW IIKOJbI, K
MCII0JIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HAYKaX U MPUKIATHBIX chepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEN IpaKJaHWHA M PealIU3al[iu €ro MpaB, MPEJACTaBICHUEM
0 MaTeMaTHUYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUH, IPOLIEAYP T'PAKIAHCKOTO
oO1recTBa (HampuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUUECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BXHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIUATIOB B JIEATEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YyYacTHE B PEIICHUHM TMPAKTHUUECKUX 3aJad MaTeMaTU4eCKOu
HaIpaBJIEHHOCTH, 0CO3HAHUEM BOKHOCTH MaTEMaTHIECKOTO 00pa30BaHMs Ha MPOTSHKEHUN BCEH YKU3HU TSI
YCHENTHOM Mpo(dhecCHOHATBHON IeATeTLHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, 0CO3HAHHBIM BHIOOPOM
U TIOCTPOCHUEM HHIWBHUAYATHHON TPAEKTOPUU OOpa30BaHUS M KU3HEHHBIX IJIAHOB C yUETOM JMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBI0O K 3MOIHMOHATHPHOMY M 3CTETHMUYECKOMY BOCTIPUSTHIO MaTEMAaTHUYECKHX OOBEKTOB,
3a/1a4, pelIeHN, pacCy ACHUN, YMEHHUIO BUJIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIlNe B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MpPEICTaBJICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YelIOBEKa, MPUPOABI M OOIIeCTBa, MOHUMAHUEM MAaTeMaTU4YEeCKOW HayKU Kak
cdepbl YeloBEYECKOW NIeATENbHOCTH, 3TAloOB €€ pa3BUTHSA U 3HAUUMOCTH JJIsl Pa3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MAaTeMaTHMKM M MAaTeMaTHYeCKOW KyJIbTYpOW KakK CpeICTBOM IIO3HAHHS MUDa,
OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOMN AESATEIIbHOCTH;

6) d¢usnyeckoe BocnUTaHWe, (GPOpMUPOBAHME KYJILTYPbI 310POBbS M 3MOIHOHAJILHOIO
0J1aronmoJryymsi:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHUWA B MHTEPECAaX CBOErO 3/10POBbs, BEIEHUS
310pOBOro 00pasa >KU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHIA U OTAbIXA, PEryspHas
¢usnueckass aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa peduieKCHH, MPU3HAHUEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0rM4YeCcKoe BOCIIUTAHHUE:

OpHUEHTAIlMel Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUHN IS pelleHus 3a7a4d B 00JacTh COXPaHHOCTH
OKpYXarollel Cpe/ibl, INIAHUPOBAHMS TIOCTYNKOB M OLEHKH UX BO3MOYHBIX MOCIEACTBUN AJI OKPYKaOIIEen
Cpelbl, 0CO3HAHHUEM TJI00ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTell X peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOAHOM Cpebl:

FOTOBHOCTBIO K JICWCTBUSIM B YCJIOBUAX HEONPEAENEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO AESATENIbHOCTh, B TOM YHCIIE YMEHHE YYUTHCA Yy JAPYTUX JIOACH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUHU U3 OIbITa JPYTUX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOPMYIHUPOBATH UACH, TOHATHS,
TUTNOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH Ie(DUIIUTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHHMATH CTPECCOBYIO CHUTYaLUIO Kak
BBI30B, TPEOYIOINUN KOHTPMEpP, KOPPEKTUPOBATh MPUHIUMAEMBbIEC PELICHUs U JeUCTBUs, (GOpMYyIHpOBaTh U
OILICHUBATh PUCKH U TOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

ba3oBble Jornveckue geiicTBusi:

BBISIBIISITh M XapPaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TIOHSTHH,
OTHONIICHWA MEXIYy TOHITHSIMH, (DOPMYIUPOBATh OIPEHCICHHUS TIOHATUH, YCTAHABIIMBATH
CYIIIECTBCHHBIN MPU3HAK KJIACCU(UKAINKA, OCHOBAHUS JIJIsi 000OIIEHUST U CPaBHEHUS, KPUTCPUHU
MIPOBOIMMOTO aHAIIN3A;

BOCIIPHHUMATh, (QOPMYITHPOBATH H TPEOOpPA3OBBIBATh CYXKACHUS: YTBEPAUTCILHBIC U
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC M O0OITUE, YCIOBHBIC,

BBISIBIISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOPEYHSI B (paKTaX, TAHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHUSX, TpPEIaraTh KPUTCPUHU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNIaTh BBIBOABI C WCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUH (MpsAMBbIE W OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSTEIIFHO HECIIOKHBIE JTOKA3aTeIbCTBA MaTEMAaTHIECKHUX (DAKTOB, BEICTPAMBATh
apryMeHTAIlMI0, TPUBOJHWTH TPUMEPHl M KOHTPIPHUMEPBI, OOOCHOBBIBATH COOCTBCHHBIC
paccyXJeHus;

BBIOMpATh CMOCO0 pemeHusi yuyeOHOHM 3amaun (CpaBHHBATh HECKOJIBKO BApHUAHTOB DEIICHUS,
BBIOMpATh HanOoJiee MOIXOIAMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

WCII0JIb30BaTh BOIMPOCH KaK MCCIEAOBATEIBCKUI HMHCTPYMEHT ITO3HAHUsA, (GOPMYIHPOBATH
BOIPOCHI, (PUKCHPYIOIINE TPOTUBOPEUYHE, TPOOIIEMY, CAMOCTOSITEIILHO YCTaHABINBATh HCKOMOE H
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATh CBOIO MO3UIUI0, MHCHHUE;

MPOBOJMTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY ILJIaHY HECJIOKHBIH 3KCIIEPUMEHT, HEOOJIBIIOE
HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTCH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX Ty COOO0M;

CaMOCTOSITCIIBHO  (DOpPMYJIUpPOBaTh OOOOIICHHWS M BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOJIFO/ICHUS], HCCIICIOBAHNUs, OLIEHUBATh JOCTOBEPHOCTD MOJYYCHHBIX PE3YJbTATOB, BHIBOJOB U
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIJIBHIaTh IPEINOJOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmanmeii:

BBISBJIATH HEJIOCTATOUYHOCTh U U30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOJUMBIX JUISl PELIEHUs
3aJjau;

BbIOMPATh, aHAIU3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

BbIOMpaTh (hopMy IpeacTaBiIeHns HH(OPMAIMK U WITIOCTPUPOBATh pellaeMble 3a7a4ll CXeMaMH,
JMarpaMMamu, HHOHM rpadukoi 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAA&KHOCTh HMH(POpPMAIMM IO KPUTEPUSM, NPEIIOKEHHBIM YyUUTEIEeM WU
c(OPMYIHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHuKaTHBHBIC YHUBepCaIbHbIe y4eOHbIe JeHCTBHUSA:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBHUSIMH U MENSIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a7[a4yl, KOMMEHTUPOBATh MOJyYCHHBII pe3yIbTarT;

B X0/l 0OCYX/ICHHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TeMBbI, IpoOIeMbl, perraeMoin
3aJauu, BBICKA3bIBAaTh WJEH, HAIICJICHHbIE HA MOMCK PEIICHHUs, COMOCTABIATh CBOM CYXKJICHHS C
CYXKJICHUSIMH JIPYTUX YYAaCTHHKOB JHMajiora, OOHapy>KMBaTh Pa3iMuMe M CXOJCTBO IMO3UIMMH, B
KOPPEKTHOH opme (HGopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHUS 3aJadd, OJKCIEPUMEHTa, WCCICAOBAaHUS, IPOCKTa,
CaMOCTOSITEJIbHO BBIOUPATh ()OPMAT BBHICTYIUICHUS C YIETOM 3a/a4 MPE3CHTAIIUU U 0COOEHHOCTEH
ayJIUTOPHUU;

MTOHUMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U HHIUBUAYaIbHON pabOTHI P PELICHUN
y4eOHBIX MaTeMaTHUECKUX 3a71a4;

MPUHUMATP 1I€Jh COBMECTHOM NEATENFHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboTHI,
pacrnpeiensaTh BUIbI paboT, 10rOBapUBaThCs, 00CYKIaTh MPOIECC U Pe3yabTaT paboTkl, 000011aTh
MHEHHUS HECKOJILKHX JTIOJICH;

y4acTBOBATh B IPYNIOBLIX (hopmax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBbI
U JIPyTHE), BBITIOJIHATH CBOO YaCTh paOOTHI M KOOPIMHUPOBATH CBOM JICHCTBHS C IPYTUMH YWICHAMHU
KOMaH/bl, OIIGHMBATh Ka4yeCTBO CBOEr0 BKJIaZa B OOMUH MNPOAYKT TIO KPUTEPHSIM,
CcOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszanms:

CaMOCTOSITEIHHO COCTABJIATH TIJIaH, AJITOPUTM PEIICHUS 3a/1a4u (MM €T0 YacTh), BRIOMPATH CIIOCO0
perieHus: ¢ yu€ToM UMEIOIIHUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUaHThl PeLICHUI ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

BIIQJIETh CHoco0aMM CaMOIPOBEPKH, CAMOKOHTPOJISI TMpollecca M pe3yibTaTa penieHus
MaTeMaTUYeCKOH 3a1auHu;

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MIPU PEIICHUH 33/1a491, BHOCHTH KOPPEKTHUBBI
B JCATENHLHOCTh HAa OCHOBE HOBBIX OOCTOATENHLCTB, HAWIEHHBIX OINNOOK, BBISIBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEILHOCTH TIOCTABICHHON LIETU U YCIOBUSAM, OOBSICHATH
NPUYUHBI JOCTHIKEHUS WM HEIOCTH)KCHHUS IIeIM, HaXOJIUTh OIMMOKYy, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 7 kjacce oOyqaromuiics MOJIyduT CIEAYIOLINE IPEIMETHbIE PE3YJIbTaThl:

YUn
Brl
YHCIIAMHU.

CJIa 1 BBIYHCJICHHUA
ITOJIHATB, COUYCTAaA YCTHBIC U IMCbMCHHBIC HpI/IéMBI, apI/I(I)MeTI/I‘IeCKI/Ie JIEHUCTBUS C paliOHaJIbHBIMHA

HaxonuTh 3HauyeHUS YHCIOBBIX BBIPAKEHHH, NPUMEHATh pazHOOOpa3Hble CIOCOOBI U MPUEMBI
BBIUMCIIEHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COJIEpKAILUX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[lepexoauTe OT OJHON (QOPMBI 3amUCH YUceN K JIpyroil (mpeoOpa3oBbIBaTh AECATUYHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUUHYIO APOOB).

CpaBHUBATh U YIOPSAJOYNBATh PALIMOHAIIBHBIE YUCIIA.

OxpyriaTh yncia.

BbINOJIHATE IPUKKUIIKY U OLIEHKY PE3yJIbTaTa BHIYMCIECHUHN, OLIEHKY 3HAUE€HUI YHCIOBBIX BHIPAKEHUH.
BbInoJIHATE AEUCTBHS CO CTENEHSAMHU C HATYpaIbHBIMU NIOKA3aTEISAMH.



[IpuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KEeHHE Ha MHOKUTEIN HATYPaJIbHbIX YACEI.

Pemarp  NpakTUKO-OpUEHTHUPOBAaHHBIE  3a/JayM, CBSI3aHHbIE C  OTHOLIEHMEM  BEJIUYMH,
IIPONOPLUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMU, HHTEPIIPETUPOBATH PE3YIbTAaThl PEIICHUS 3a4a4 C y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSTH €€ B MPOLIECCE OCBOCHUS
y4eOHOTO MaTepuania.

Haxonuth 3HaueHNs OYKBEHHBIX BHIPAKEHUHN NPU 3aJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinosHsATe npeoOpa3zoBaHus LIEJIOr0 BEIPAXKEHUSI B MHOTOUJIEH ITPUBEIEHUEM TIOJJOOHBIX CJIaraeMbIX,
PacCKpBITHEM CKOOOK.

BBINONHATE YMHOXKEHME OJHOYIECHA Ha MHOIOWIEH M MHOTOWICHA Ha MHOTOWICH, IIPUMEHSTH
(bopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIIATh Pa3jioKEHHE MHOTOYIEHOB HA MHOYKUTEINH C TOMOUIBIO BBIHECEHHS 3a CKOOKH 00111ero
MHO>KHTEJIS, TPYNIHPOBKH CIaraeMblX, IpUMEHEHHs] (OpMYI COKpPAIIEHHOTO YMHOKEHHUS.

[IpumensaTs mpeoOpa3oBaHHs MHOTOUWIEHOB JJISl PEHICHMs] DPA3IMYHBIX 3aJa4 U3 MaTeMAaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypajdbHBIMU IOKa3aTeNsIMU JUIsl TIpeoOpa3oBaHuUs
BBIPAKCHUI.

YpaBHeHHUsI U HEPABEHCTBA

Pemrate nMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NIPUMEHSS IpaBUia NEPEXoaa OT UCXOJHOTO
YPaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpadguueckre MeTo bl MPH PELICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.

[TogOupatrs mnpumepbl Hap 4YHCEN, SBJSIONIMXCS pPEIIEHWEM JIMHEHHOro YpaBHEHHSI C JABYMS
MepEeMEHHbBIMHU.

CtpouTh B KOOPAMHATHOHN IUIOCKOCTH Tpa(UK JUHEHMHOTO YpaBHEHUS C JBYMsS IE€PEMEHHBIMH,
M0JIb3YACh T'pa)IKOM, IPUBOANUTH IPUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cucremsl AByX JTMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, B TOM 4HCJe IpadUuecKy.

CocTaBnsTh U pelaTh JMHEHHOE YPABHEHUE WU CUCTEMY JJUHEUHBIX YPaBHEHUM MO YCIOBUIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 3a1a4X ITOJYYECHHBIN pe3yJIbTaT.

D yHKUUHA

N3006paxaTh Ha KOOPAMHATHOHN MPSIMON TOYKH, COOTBETCTBYIOLME 3a/laHHBIM KOOpAMHATAM, JIy4H,
OTPE3KHU, MHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE MPOMEXKYTKU Ha alreOpanyeckoM s3bIKe.

OTMmeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpJIMHATaM, CTPOMUTH TIpaduKu
TuHEeWHBIX QyHKIUH. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuchIBaTh C NOMOIIBIO (PYHKIMH U3BECTHBIE 3aBUCUMOCTH MEXy BEIMUMHAMU: CKOPOCTh, BpEMH,
paccTosiHMe, 11eHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxonuth 3HaueHne GpyHKUMN IO 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rTpaduueckuii cmoco0 NpeACTaBIeHUSs M aHaidu3a HMHQOpPMaLUM, W3BIEKATh U
HMHTEPIPETUPOBATh HHPOPMALIHIO U3 TPaHKOB PealbHbIX IPOLIECCOB U 3aBUCMOCTEH.

K koHIy 00yueHus B 8 kjiacce oOyqaromuiics MoJIyquT CIeayOLIIe MPeIMETHbIE Pe3YyIbTaThl:

Yucsa v BBIYHCTICHUSA

Hcnonp30BaTh HavyagbHbIE MPEICTABICHHUS O MHOYKECTBE JIEHCTBUTENBHBIX YHMCEN AJIS CPaBHEHUS,
OKpYTJIEHUS U BBIYMCIEHUH, N300pakaTh 1eHCTBUTENbHBIEC YKCIa TOUKAMU Ha KOOPAWHATHOM MPSIMOIA.

[IpuMeHsTH TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCHOJb3Yysl MPH HEOOXOIUMOCTH KalbKYJIATOP, BBIMOJHATH MPEeoOpa3oBaHUsl BBIPAKEHUH, COIEprKaLIUX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bathk 3amucH OOJIBIINX U MaJIBIX YHCEN C IIOMOLIBIO IECITUYHBIX ApoOeil U cTeneneil uucna
10.

AJaredpanyeckue BbIPaKeHHs



[IpuMeHsATh MOHATHE CTENEHU C LENbIM IO0Ka3aTeseM, BBIMOIHATh MPeoOpa3oBaHUsl BBIPAKCHUH,
COJIEpIKaLIUX CTENEHU C LEIbIM IIOKA3aTENIEM.

BbINOJIHATE TOXK/IECTBEHHBIE IIPEOOpPA30BaHUS PALMOHAJIBHBIX BBIPAKEHUI Ha OCHOBE IIpaBUII
JCVCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMH JPOOsIMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTh peoOpa3zoBaHus BRIPAKEHHUM IS PEILICHHS Pa3JIMYHbIX 33/1a4 U3 MAaTEMAaTUKH, CMEXKHBIX
IIPEIMETOB, U3 pEabHON IIPAKTUKHU.

YpaBHeHusI 1 HePaBEHCTBA

Pemarps nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHBIC YpaBHEHHS, CBOJAIIMECS K HUM,
CUCTEMBI JBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBoauTe mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHMM W CHCTEM YpPaBHEHUM, B TOM 4YHUCIE C
MPUMEHEHUEM TpapUuecKux IMpeacTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpPaBHEHHWE WU CUCTEMa
YpaBHEHUH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

[lepexonuTe OT ciioBecHON (OPMYIHMPOBKU 3aJaun K €€ anreOpanyeckoil MOJeNHu € MOMOUIBIO
COCTaBJIEHUS! YPAaBHEHHUS WJIH CHCTEMbl ypaBHEHUH, WHTEPIPETHPOBATh B COOTBETCTBHHM C KOHTEKCTOM
3a/1a4y MOJTY4ECHHBIA pe3ysbTar.

[IpumeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHMsS, OLIEHKH, peIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEMEHHOM M UX CHUCTEMBI, /1aBaTh IpaUuUecKyl0 WILTIOCTPALMI0 MHOXECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[loHumath W HCHONB30BATh (PYHKIMOHAIbHBIE MOHATHS M S3bIK (TEPMHUHBI, CHMBOJIMYECKUE
0003Ha4YeHUs), ONIPEENIATh 3HaUeHHe PYHKLIMU 10 3HAUEHUIO apryMeHTa, ONpeAeNsaTh CBOMCTBA (PYHKIINU
o e€ rpaduky.

Crpouts rpaduku 31eMeHTapHbIX PYHKIUN BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, omuchIBaTh CBONCTBA YHCIOBOH (DYHKIHUH 110 e8 rpaduKy.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe 25 1 bu6mmoreka [IOK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKiE BrIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN I HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Uucna u Beruucnenus. Kpagpataeie 15 bubnnorexa [JOK
KOpHHU https://m.edsoo.ru/7f417af8
5 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIPAKEHUS. 5 1 bubmuorexa [JOK
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpandeckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI bubnmuoreka [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 hgp:j;:;::jasi.ru [7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 Bubmiorexa LIOK
YHICHHH. https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHiLLHH. HHCI0BBIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpCHHe i 0000LeHHe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
ObII{ O CTBO HACOB I1O 102 6 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
No KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
l'l/_l'l Tema Ypoka Beero KO]—[TpOJ‘[],H],]e HpaKanecxne i[:;:e}[l/lﬂ Oﬁpa3OBaTeJ'II)HI)Ie
padoTsI padoThbI pecypchl
1 [loHsiTHE palMOHATILHOTO YHUCIIa 1
9 Apudmernueckue AeMCTBUS C 1
palMoHaIbHBIMHU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
parMoHaIBHBIMHU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1
panMoHaIBHBIMHU YHCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsounBaHue 1
paloOHaIbHBIX YUCEI
8 CpaBHeHue, ynopsounBaHue 1
paIoHaIbHBIX YUCEI
9 CpaBHeHue, ynopsa0uuBaHue 1
paloHaIbHBIX YUCEI
10 CreneHb ¢ HaATYpaJbHBIM 1 bubnuoreka [JOK
noKa3zaTesieM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
rokKasarejemM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTYpaJbHBIM 1 bubnmoreka [JOK
roKasarejemM https://m.edsoo.ru/7f42154e



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

13

Crenensp ¢ HaTypalbHBIM
HoKa3areseM

bu6mmoreka [{OK
https://m.edso0.ru/7f4218be

14

Crenensp ¢ HaTypalbHBIM
HoKa3areseM

15

Pemrenyie ocHOBHBIX 3a7a4 Ha
Jpo0OU, MPOLIEHTHI U3 peaIbHOMN
MPaKTUKHU

16

Pemnrenvie oCHOBHBIX 3a7a4 Ha
Jpo0OU, MPOLIEHTHI U3 peaIbHOMN
MPaKTUKH

17

Pemrenyie oCHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peaIbHOM
MPaKTUKH

18

Pernrenyie oCHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

19

HpI/I3HaKI/I JACIIMMOCTH,
Pa310KECHUA Ha MHOXKUTCIIN
HaTypaJbHBIX YUCEII

20

HpI/I3HaKI/I JACIIMMOCTH,
Pa3JI0KCHUA Ha MHOXKXHNTCIINU
HaTypaJIbHbIX YHUCCII

21

Peanbnbie 3aBucumMocTtu. [lpsimas
1 00paTHas MPOTOPIUOHATBHOCTH

22

Peanbnbie 3aBucumoctu. Ipsamas
1 oOpaTHas MPOMOPIHUOHAIBHOCTH

23

Peanbnbie 3aBucumoctu. 1psamas
1 oOpaTHas MPOMOPIHUOHATBHOCTH



https://m.edsoo.ru/7f4218be

24

Peanbuble 3aBucumoctu. IIpsamas
1 oOpaTHas MPOMOPIUOHATBHOCTH

25

KonTtposnsHas paboTa o teme
"PannonanbHble yncna”

26

bykBeHHBIE BBIpAKEHHUS

bubmmoreka [{OK
https://m.edsoo.ru/7f41feec

27

Dopmyitbl

28

Dopmyitbl

29

[Tepemennsbie. [Jonmyctrmblie
3HAYCHHS TIEPEMEHHBIX

30

[IpeobpazoBanue OYKBEHHBIX
BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEICHUE TTOJ00HBIX
cllaraeMbIX

bu6moreka [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBaHue OYKBEHHBIX
BBIpaKCHUH, PACKPHITHE CKOOOK U
MPUBEJICHUE TIOJI0OHBIX
cllaraeMbIxX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fd70

32

[IpeoOpazoBaHue OYKBEHHBIX
BBIPaKCHUH, PACKPBITHE CKOOOK U
MPUBEJICHUE TIOJ0OHBIX
cllaraeMbIxX

33

[IpeoOpazoBanrie OyKBEHHBIX
BBIP)KCHUH, PACKPBITHE CKOOOK U
MpUBEACHUE MOI00HBIX
cllaraeMbIX

34

CBoliCTBa CTEICHHU C
HaTypaJlbHbIM IIOKA3aTCJICM

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

35 CBolicTBa CTECTICHH C bubnmoreka [JOK
HaTYpaJbHBIM ITOKa3aTelIeM https://m.edsoo.ru/7f42154e

36 CBoiicTBa cTENEHU C bubnuorexa [JOK
HATypaJIbHBIM [OKa3aTeIeM https://m.edsoo.ru/7f4218be

bubnuorexa [JOK
37 Muoroseriet https://m.edsci.ru/7f42276e

bubnnorexa [JOK
38 Mrororreter https://m.edsc]i).ru/7f422930

39 Cnosxenune, BEIYUTAHUE, bubmmoreka [{OK
YMHOXCHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHnue, BBIYUTaHUE, bubnuorexa [JOK
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHne, BRIYUTAHHUE, bu6moreka [IOK
YMHO>KCHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnosxeHue, BEIYNTAHUE, bu6moreka [IOK
YMHO>KCHHE MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 DopMyJIbl COKPAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

44 DopMyJibl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopmyJIbl COKPAILIEHHOTO bubnunoreka [JOK
YMHOKCHHUS https://m.edsoo.ru/7f424c12

46 DopmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHO>KEHUS https://m.edsoo0.ru/7f4251d0

48 PaznoxxeHne MHOTOYJIEHOB Ha bu6mmoreka [JOK

MHOXHTCIN

https://m.edsoo.ru/7f423312
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https://m.edsoo.ru/7f42276e
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PaznoxeHne MHOTOYIEHOB Ha

bu6mmoreka [{OK

49 MHOHTEITN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHne MHOrO4JIE€HOB Ha bub6mmoreka [{OK
MHOKHUTEITH https://m.edsoo.ru/7f4239de
51 PaznoxxeHne MHOrO4JIE€HOB Ha
MHOXKHUTEIH
59 KonTponsHas pabora o teme
"Anre6panyeckue BbIpaxKeHHs "
VYpaBHeHue, paBuia
53 peoOpa3oBaHus YpaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHH
JIuneitHoe ypaBHEHUE C OJTHOM
o4 MIEPEMEHHOM, pelIeHne TMHEHHbIX
ypaBHEHU U
JluneliHOE ypaBHEHHE C OTHOM
55 HepeMeHHO}I;Ip perieHue HHHHCP'IHLIX bubmmorexa LIOK
o https://m.edsoo0.ru/7f420482
ypaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOM
56 MePEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUH
57 Pemenue 3amau ¢ moMompro bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenue 3amau ¢ moMonipro bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f420806
59 Pemenne 3amaq ¢ MOMOIIBIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bu6mmoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/7f420e6e



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

JIuneliHOE ypaBHEHHUE C JIBYMs

bu6mmoreka [{OK

o1 NIepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MEPEMEHHBIMH U €r0 Tpaduk https://m.edsoo.ru/7f427e8a
Cucrema ByX JIMHEHHBIX
63 ypaBHeHI/I);I Z);ByMs[ bubnuorexa [JOK
https://m.edsoo.ru/7f42836¢
nepeMeHHBIMHU
Cucrema AByX JTMHEHHBIX
64 YpaBHEHUU C ABYMS
nepeMeHHBIMHU
Cucrema IByX JIMHEMHBIX
65 YpaBHEHUH C ABYMS
nepeMeHHBIMHU
CucreMa IByX JTUHEUHBIX
66 YpaBHEHUH C ABYMsI
NepEMEHHBIMU
67 Pemenne cucrem ypaBHeHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHeHUMH Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHHIA Bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUIT
71 Pemenue cucreM ypaBHeHHI
79 KonTponeHas paboTa o teme bubnuoreka [IOK
"JIuHeltHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
. bubnunorexa [IOK
73 KoopaunaTa Touku Ha mpsMon

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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bubmuoreka [JOK

4 HHCnOBEIC MPOMEKYTIH https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEXYTKU
76 Paccrosinne mexnay IIByj\/IFI )
TOYKaMU KOOPIUHATHOW TPSIMO
77 Paccrosinne mexay 1ByMst
TOYKaMH KOOPAMHATHON ITPSAMOM
78 [IpsimoyronpHas cucrema bubnuorexa [JOK
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronpHas cucrema bubnuoreka [IOK
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKoB, 3aJaHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepst rpadmKoB, 3aJaHHBIX bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 IIpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
83 Urenue rpadukoB peaibHBIX bubnuorexa [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 UYrenue l"pa(bI:IKOB peabHbIX
3aBHCUMOCTEH
85 [Tonsitne pyHkuuu BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41ef06
86 I'paduk pynkIIMN
87 CaoiicTBa (hyHKIUH Bubmorexa HOK
https://m.edsoo.ru/7f41f078
88 CaoiicTBa (hyHKIUH bubnmorexa HOK

https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
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https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

bu6mmoreka [{OK

89 Juneiinas dymxi https://m.edsoo0.ru/7f427282
90 Jluneitaast pyHKIUS Bubmuotexa LIOK
https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka IMHEHHOM bubnuorexa [JOK
byHKIMN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON
byHKIUN
93 I'padux yHkmm y =[x|
94 I'padux pyHkmm y =[x|
KounTponbnas paborta o teme
95 "Koopaunats! u rpaduku. bubnuoreka [IOK
®yuknun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHasi pabora
Htorosas koHTpoJIbHAs padoTa /
96 BcepoccnﬁcxaﬂpnpOBepoquaﬂ Bubnuorexa LIOK
https://m.edsoo.ru/7f429c6c
pabota
[ToBTOpEHME OCHOBHBIX MOHATHIA
97 1 METOJIOB Kypca 7 Kiacca,
00001IeHNe 3HAHUIT
IToBTOpEHNE OCHOBHBIX OHSATHM
98 u MeTOI;OB Kypca 7 kiacca bubmorexa [JOK
. ’ https://m.edsoo.ru/7f429f32
00001IeHNe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHM
99 Hu MeTOI;OB Kypca 7 Kiacca bubmorexa HOK
. ’ https://m.edsoo.ru/7f42a0e0
0000111eHIE 3HAHUT
[ToBTOpEHUE OCHOBHBIX MOHSATUI
100 1 METOJIOB Kypca 7 Kiacca,

000011eHNE 3HAHUI



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

[ToBTOpEHNE OCHOBHBIX NOHATUI

101 U METOHO0B Kypca 7 Kiacca 1 bubmaorexa [IOK
HOB KYP . ’ https://m.edsoo.ru/7f42a27a
000011IeHUE 3HAHUN
e
HOB KD . ’ https://m.edsoo0.ru/7f42a900
000011IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue e — o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 KBagparHblil KOpeHb U3 yncia 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f42d452
9 [TonsiTHe 06 UppaLIMOHAIBHOM 1 bubnnorexa [JOK
qucIe https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPpAIMOHAIBHBIX YHCETT
4 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
qucen
7 CpaBHeHME ACHCTBUTEIBHBIX 1
qucel
8 ApubMeTnueckuii KBapaTHBII 1
KOPEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apupMETUUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOPHEMH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETHUECKUX 1 bubnunoreka [JOK

KBaJIpaTHBIX KOpHEH

https://m.edso0.ru/7f42d862
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[IpeoOpa3oBaHme YUCIOBBIX

bu6mmoreka [{OK

12 BRIPACCITITH, COMCPTinG https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHH
[IpeoOpazoBaHue YHCIOBBIX
13 BI)Izpa)KI;HI/Iﬁ COJIepXKAaIINX bubmmorexa [JOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH
[IpeoOpaszoBaHne YUCIIOBBIX
14 Blipax};HHﬁ CoAepKaIINX bubmmorexa [JOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeoOpaszoBaHne YUCITOBBIX
15 BLI:pamI;HHI?I CoAeprKaIInX bubamorexa LOK
’ https://m.eds00.ru/7f42e262
KBaJIpaTHBIC KOPHH
16 CreleHsn ¢ IeIbIM ITI0Ka3aTelIeM bubmorexa [IOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3meprr 00beKTOB
OKpYy’Karomero Mupa (oT
17 BJ'ISI\}/IIZ(HTaElHHX ‘Ia(lJ)TI/IE_[ 10 Bubmmorexa LIOK
https://m.edsoo.ru/7f436098
KOCMHYECKUX 00BEKTOB),
JUTUTEIILHOCTD MPOIIECCOB B
OKPYXKaIOIEeM MHUPE
18 CBOMCTBA CTENEHU C LIEIBIM bu6mmoreka [JOK
[I0Ka3areaemM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTENEHU C LIEIBIM bu6mmoreka [JOK
MOKa3aTeeM https://m.edso0.ru/7f435648
20 CBolicTBa CTEIMEHHU C IEJIbIM bubmuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f435648
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CBOJiCTBa CTENEHH C LIETBIM

bubmuoreka [JOK

21 HOKa3aTeneM https://m.edsoo.ru/7f43599a
29 CBoiiCTBa CTENEHU C IEJIBIM bubnuorexa [JOK
HOKa3aTesneM https://m.edsoo.ru/7f435ed6
23 KBanpatuslii TpéxuneH
24 KBanpatuslii TpéxuneH
o5 Pasznoxxenne kBagpaTHOro bubnuorexa [JOK
TpéXusieHa Ha MHOKUTEITN https://m.edsoo.ru/7f42fd38
26 Pasznoxxenne kBagpaTHoOro bubnuorexa [JOK
TpEXUICHA Ha MHOKHUTEITN https://m.edsoo.ru/7f42fd38
| el e
Kpaxpariiii Tpexser” https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 AdreOpaitiecias Apods https://m.edsg).ru/7f430382
JlomycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOISIINX B
anreOpandecKue BhIPAKCHUS
JlomycTUMBIE 3HAYCHUSI
30 MePEMEHHBIX, BXOISIINX B
anreOpanvecKue BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubnuoreka [JOK
anrebpandyeckoi apoou https://m.edsoo.ru/7f4308e6
32 Coxkpatienue npobeit bubmorexa LIOK
https://m.edsoo.ru/7f430a8a
33 Coxkpatenue npobeit bubmorexa LIOK

https://m.edsoo.ru/7f430f44
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bubmuoreka [JOK

4 .
3 Coxpartettie poGeii https://m.edsoo.ru/7f430f44
C b b
5 | e
- ! . https://m.edsoo.ru/7f43128c
anreOpandeckux apooeit
o Cno;Ke:He,e BBIqZIT:HI/Iee, BuGorexa LIOK
HOXCHHE U JICTICHU
- 8 . https://m.edsoo.ru/7f4315c0
anredpandeckux Apooei
- CJ'IOZ)KCI;II/IC,e BI)I‘{:TeaHI/Iee, BuGorexa LIOK
HOXCHHE U HU
- e . https://m.edsoo.ru/7f4318c2
anredpanveckux Apooeit
o CJ'IO:)KGI;II/IG,e BLILI:T:HI/I:, BuGmorexa LOK
HOXCHHE U HU
- e . https://m.edsoo.ru/7f431a20
anreOpandecKux Ipooei
39 l;{)pe:6p:301331$e;blzameezmﬁe, bubmuorexa [JOK
PRI Afirebpatecict https://m.edsoo.ru/7f43259¢c
Ipoou
10 Hpeeo6pa3OBaHHee%Hpa>K:HHI7Ie, BuGmrorexa LK
coJIeprKaluX anredpandecku
Aepratl P https://m.edsoo.ru/7f432736
Ipoou
P
Aepratl P https://m.edsoo.ru/7f432736
npoou
42 KonTtponbHas padoTa o teme bubnunoreka [JOK
" AnreOpanyeckast Apoob” https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 KBanpaTtHOoe ypaBHEHHE

https://m.edsoo.ru/7f42eela
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Henonnoe kBanpaTHoe

bubmuoreka [JOK

44 ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henousinoe kBagpaTHOE bubnuorexa [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 ®dopmyna KOpHEH KBaJIpaTHOTO bubnuorexa [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f158
47 ®dopmyra KOpHEN KBaJIpaTHOTO bubnnorexa [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f3f6
48 ®dopmyra KOpHEH KBaJIpaTHOTO bubnuorexa [JOK
YpaBHCHHS https://m.edsoo.ru/7f42f5a4
bubnuoreka [IOK
49 Teopewa Bitera https://m.edséf).ru/7f42fef0
bubnuoreka [IOK
>0 Teopewma Bitera httDs://m.edséf).ru/7f430076
51 Pemenne ypaBHeHui, bubmuorexa [JOK
CBOJIAIIMXCS K KBAIPATHBIM https://m.edso0.ru/7f43c542
52 Pemenue ypaBHeHui, bubnuorexa [JOK
CBOJIAIIMXCS K KBaIPATHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocteitmme npoOHO- bubnuoreka [JOK
panroHaIbHbIe YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- bubnunoreka [JOK
panroHaIbHBIC YPABHEHUSI https://m.edso0.ru/7f432b6e
| Mo e

YpaBHEHUH

https://m.edsoo.ru/7f42f75c



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

Pemenne TeKCTOBBIX 327124 C
MMOMOILBIO KBaJPaTHBIX
YpaBHEHUI

bu6mmoreka [{OK
https://m.edsoo.ru/7f42{8f6

57

KonTtposnsHas paboTa o teme
"KBanpatHsle ypaBHeHuUs"

bubmmoreka [{OK
https://m.edso0.ru/7f430112

58

JIuneliHOE ypaBHEHHE C IBYMS
MIEpEMEHHBIMHU, €ro rpaduk,
MIPUMEPBHI pEIICHNs ypaBHEHUN B
LEbIX YUCIIax

59

JIuneliHOE ypaBHEHHE C IBYMS
MepEeMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUH B
LEBIX YUCIIax

60

JIuHeitHOE ypaBHEHUE C IBYMSI
TepEMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHNs ypaBHEHUN B
LEbIX YUCIIax

61

Pemenue cucreM AByx
JIMHEHHBIX YPAaBHEHUH C IBYMS
MIepEeMEHHBIMU

62

Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUH C JBYMS
epeMEeHHBIMU

63

Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUH C JBYMs
IIEpEMEHHBIMU



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

64

IIpuMepsl penienus cucreM

HEJIMHEHHBIX YPAaBHEHUH C ABYMs

NEPEMECHHBIMHA

65

[Ipumeps! penienus cucreM

HEJIMHEHHBIX YPAaBHEHUH C ABYMs

NEPEMECHHBIMHA

66

I'padmueckas unTepnperanus
YpaBHEHHUS C JIBYyMS
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPABHEHUN C JBYMS
MepeMEHHBIMU

bubmmoreka [{OK
https://m.edso0.ru/7f43d6d6

67

I'padmueckas nnTepnperanus
YpaBHEHHUS C IBYyMS
MIEPEMEHHBIMHU U CUCTEM
JINHEHHBIX YPaBHEHUH C BYMS
MIepEeMEHHBIMU

bu6moreka [IOK
https://m.edso0.ru/7f43d6d6

68

Pemrenye TekcTOBBIX 3a7a4 C
MTOMOIIIBIO CUCTEM YPaBHCHHI

69

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHCHI/Iﬁ

70

Pemenune TeKCTOBBIX 33124 C
IIOMOIIBKO CUCTEM ypaBHCHI/Iﬁ

71

UucnoBble HEpaBEHCTBA U UX
CBOMCTBA

72

HucnoBble HEPABEHCTBA U UX
CBOICTBA

73

HepaseHnctBo ¢ onHOM
IIEpEMEHHOMN



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

JIuneliHbIE HEPABEHCTBA C OJTHON

bu6mmoreka [{OK

74 NEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPABEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOMN M UX PeIICHHE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
CucTeMbl TUHEHHBIX HEPABEHCTB
77 C OJTHOM IEPEMEHHOU 1 EIX bubmmorexa [JOK
https://m.edsoo.ru/7f42cb88
pelieHue
Cucrembl TUHEHHBIX HEPABCHCTB
78 C OJTHOW TTepeMEHHOM I/IEIX bubmorera [IOK
https://m.edsoo.ru/7f42cd2c
pelieHne
CucreMsbl TUHENHBIX HEPABEHCTB
79 C OJTHOM TIEPEMEHHOM 1 UX
pereHue
N3obpaxenune pemenus
80 J'II/IH6§HOFO He;)aBCHCTBa U UX bubamorexa LOK
. . https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YUCJIOBOU MPSMOK
N3o6pakeHne perieHust
81 J'II/IH6§HOFO He;)aBCHCTBa U UX bubmmorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YUCJIOBOM MPAMOI
KonTtponpHas paboTa o remMam
82 "HepaBenctBa. Cucrembl
ypaBHeHUI"
83 Monsmae hysKim bubnuoreka [IOK
https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHus u bubnmnoreka [JOK

MHO>KECTBO 3HaUeHUH QyHKINU

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CniocoOb1 3ananust GpyHKIMMA

86 I'padux GpyHKIIIN
87 CaoiicTBa (hyHKITUH, UX
otoOpakeHue Ha rpaduke
88 Utenue u nocrpoeHue rpaduxkon
byHKIMNA
[Ipumeps! rpagukoB GyHKUINH,
89 OTpaKaIOUINX peabHbIC
MIPOLIECCHI
DYHKIMYU, ONTUCHIBAIOIINE
90 MPSIMYIO U 0OpPaTHYIO bubnuoreka [IOK
MPOTIOPIIUOHATIBHBIC https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'unepbona
bubnuorexa [IOK
%2 Pinepbona httDs://m.edsg).ru/7f4343e2
bubnunoreka [JOK
%3 Tpaduic pyrictnit y = x° https://m.edscﬂ).ru/7f434572
66 | < rpatscros pesente Enmorera LIOK
ypaBHeHit 1 CHCTEM ypaBHeHIi https://m.edsoo.ru/7f434d38
[ToBTOpEHUE OCHOBHBIX MOHATUH
5 | e s

Bcepocculickas npoBepoyHas
pabota

https://m.edso0.ru/7f4371aa



https://m.edsoo.ru/7f434bbc
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https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

Hroroas koHTpoJbHAs padoTa /

bu6mmoreka [{OK

B i 1
% CEPOBCHIEIAE HPORCPOTHA https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX NOHATUI
97 1 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
00001IeHre 3HAHNI
I -
9 | vmeronon xypcon 7n 8 xmaccon, | 1 ubmiorera LIOK
HOB KD . ’ https://m.edsoo0.ru/7f43736¢
000011IeHNE 3HAHUI
N
H MCT B K B u KJI B
AO8 9P . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUI
w | e |
W METOJIOB K B7u 8K B
#0B K9P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
N
#0B 9P . ’ https://m.edsoo.ru/7f436088
000011eHNE 3HAHUI
w | e |
HOB YD . ’ https://m.edsoo.ru/7f437858
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUAS

1.1

BI:IHOJIH?ITI), coycras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(bMGTI/ILIeCKI/IG )IGI\/JICTBI/H[ C paqMOHaJIbHBIMHU YHCJIaMU

1.2

HaXO)II/ITB 3HAYCHUA YHUCIIOBBIX BBIpa)KeHHfI, IMPUMCHSATH
pa3HooOpa3Hbie CHOCOOBI U MPUEMBI  BBHIYKMCICHUS] 3HAYEHUH
I[pO6HI)IX BBIpa)KeHHfI, COoZACpIKAIINX OOBIKHOBEHHEBIE U ACCATUYHBIC

Ipoou

1.3

[lepexonute oOT oOAHOM GOpMBI 3amuch 4YHCET K Jpyroi
(mpeoOpa3oBbIBaTh  JECATHYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OCCKOHEYHYIO

JECATUIHYIO IPOOb)

1.4

CpaBHUBATh U YIOPSAIOUMBATH PAllMOHAIIbHBIE YUCIIA

1.5

OKpyrisTh yncina

1.6

BBIMOTHATE MPUKUAKY W OLIEHKY PE3yJbTaTa BBIYMCICHHUH, OIICHKY
3HAYEHUM YHCIIOBBIX BBIPAKCHUN. BBINOTHATH JEUCTBUS €O

CTCIICHAMM C HAaTypaJIbHBIMHU IMOKA3aTCIISIMU

1.7

HpI/IMeHHTB IIpU3HAKU JOCJIMMOCTH, PAa3JIO’KCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCCII

1.8

Pemate IMPAKTUKO-OPUCHTHPOBAHHBIC  3aJa4yH, CBsI3aHHBIC C
OTHOIICHHUEM BCIINYHH, MMpOoNnoOpPUHUOHAIBHOCTBIO BCJINYHH,
IIPOLCHTAMH, HHTCPHIPCTUPOBATL PE3YIIbTATBI PCHICHUSA 3a4da4 C
y‘IéTOM OrpaHquHHﬁ, CBS3aHHBIX CO CBOMCTBaMH paccMaTpuBaCMbIX

00BEKTOB

Anre6pa1/1quKI/Ie BbIPAKCHUA

2.1

Hcnonp3oBaTh aﬂre6pa1/1quKyfo TCPMHUHOJIOTUIO W CHUMBOJIHKY,

IMPUMCHATDH e€ B nmponecce OCBOCHU yqe6H0r0 Marcpualia

2.2

Haxoaute 3HaveHUs 6YKBCHHBIX BBIpa)KeHI/Iﬁ Ipu  3aJaHHBbIX

3HAYCHHUAX ICPEMCHHBIX




BrInoaHsTh Hpeo6pa3013aHI/I;1 OCJIOTO BBIPAKCHUA B MHOI'OYJICH

23 MIPUBEACHUEM I0JOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
BbINoJIHATE YMHOKEHHE OJTHOUWIEHA HAa MHOTOWIEH U MHOTOUYJIEHA Ha
24 MHOTOYJICH, MPUMEHITh (OPMYJBI KBaJpaTa CyMMBI W KBajapaTa
pa3HOCTH
OcyuiecTBiATh  pa3jioKEHUE MHOIOWIEHOB Ha MHOXUTEIU C
25 IOMOUIbIO BEIHECEHHUS 3a CKOOKH 00ILEro MHOXKUTENS, TPYIIIUPOBKHU
CJIaraéMbIX, IPUMEHEHUS POPMYI COKPAIIEHHOTO YMHOKEHHUS
28 [TpumenHsaTh IpeoOpa3zoBaHUsI MHOTOYICHOB JIJIS PEIICHUS PA3IMYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MTPEJAMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHENW C HAaTypaJbHBIMHU IOKa3aTEIsAMU
' JUTsl TIpeoOpa30BaHus BBIpAKEHUH
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, INPUMEHS
3.1 MpaBUJIa MEepPexo/ia OT UCXOJHOTO YpaBHEHUS K PAaBHOCUIILHOMY EMY.
[IpoBepsTh, ABIAETCS TN YUCIO KOPHEM YpaBHEHUS
39 [IpumensTh Tpaduueckue METONbI TPHU PEIICHUH JIMHEHHBIX
' YPaBHEHUH U UX CHUCTEM
33 [logOupars mnpumepsl Map YHCEd, SBJSIIOMIUXCS —pPELICHUEM
' JIMHENHOTO YPaBHEHMUS C IByMsI IEPEMEHHBIMU
CtpouTh B KOOPAWHATHOM TIIOCKOCTH I'padUK TMHEWHOTO YpaBHEHUS
3.4 C IBYMSI IEPEMEHHBIMU; TOJIB3YSICh TPadUKOM, IPUBOJUTH IPUMEPHI
peuieHus: ypaBHEHUS
35 Pemiate cuctembl ABYX JIMHEWHBIX YpaBHEHHH C  JAByMA
' NEPEMEHHBIMH, B TOM YHCIIe TpaduyecKku
CocraBiTh U pelaTh JMHEHHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCIOBUIO 337]a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥ MOJIyY€HHbIN PE3yJIbTaT
4 Koopnunats! u rpapuku. OyHximuu
N300paxkaTe Ha KOOPIMHATHOW MPSIMON TOYKU, COOTBETCTBYIOILIUE
4.1 3a/IaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aMHUCHIBATH
YHCIIOBBIE MPOMEKYTKU Ha aNreOpandeckoM si3bIKe
42 OTMeuaTp B KOOPJIMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM

KOooOpAnuHaTaM




43 CrpouTts rpaduku muHeHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUN Y
' = [x]
OnwuceIBaTh ¢ NOMOILIBIO (DYHKIIUI M3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PACCTOSIHHE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTs 3HaueHne GpyHKIMM IO 3HAYCHUIO €€ apryMeHTa
[lonnmate rpadudecknii cnoco0 TpPEACTaBICHUS ¢ aHAIN3a
4.6 UHPOpMALUK, W3BIEKAaTh W WHTEPHPETHPOBATH HHPOPMAIUIO U3
rpaMKOB peabHBIX MPOLECCOB M 3aBHCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYMCICHUS
Hcnonp3oBaTh  HavajdbHBIE  TPEACTABICHHS O  MHOXECTBE
11 JEWCTBUTENBHBIX YUCEN Ul CPABHEHUS, OKPYIJIEHUS U BBIYHCIICHU,
' n300pakaTh JEMCTBUTENIbHBIE YHUCIIA TOYKAMU Ha KOOPAMHATHOM
NpAMOM
[IpuMeHsaTh TOHATHE apU(PMETHUYECKOrO KBAaJPAaTHOIO KOPHS,
12 HAXOJUTh KBaJpaTHblE KOPHHU, MCIOJb3ysd HpPU HEOOXOAUMOCTH
' KaJbKYJIATOD, BBINOJIHATh npeoOpa3oBaHus BBIPa)KEHUH,
coJiepKaluX KBaJpaTHbIe KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp3oBaTe 3anvcd OOJNBLIIMX M MaJbIX YHCET € IOMOIIBIO
' JIECATUYHBIX JIpo0Oeii u creneHe yucna 10
2 AnreOpandeckue BhIpaKeHUs
IIpyuMeHATh MOHATHE CTENEHH C LIEeJbIM I0Ka3aTelIeM, BBIIOIHSITH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJAEP)KAIIUX CTENEHU C LeNbIM
nokasaresem
BbINONHATE  TOXKJECTBEHHBIE MpPeoOpa3oBaHMs  PALMOHAIBHBIX
2.2 BBIPQ)KEHUII Ha OCHOBE MpaBUJ JAEHCTBUM HajJ MHOTOWICHAMHU U
anreOpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaJpaTHbBIN TPEXUIEH HA MHOKUTEIN
Y [TpumensTh MpeoOpa3oBaHusl BEIPAKEHUN JJIs1 pELICHHs Pa3TuYHbIX
' 3aa4 U3 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 pealbHOW MPAaKTUKU




VYpaBHEHUs U HEPABEHCTBA

3.1

Pemwars nMHENHBIE, KBaApaTHbIE YPaBHEHHUs U PALMOHAIBHBIC
YpaBHEHUS, CBOASIIMAECS K HUM, CUCTEMBI ABYX YPAaBHEHUH C IBYMS

NCPpCMCHHBIMHA

3.2

[IpoBoauTe mpOCTEMIIME WCCIECIOBAHNUS YPAaBHEHUHM U CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TrpaduyecKux
IpeJCTaBICHUN (yCTaHAaBIUBATh, UMEET JIU yPaBHEHUE WM CUCTEMA

YPaBHEHUH pELLEeHUs], €CIIU UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[TepexomuTs OT CJOBECHOW (QOPMYITHpPOBKH 3amadud K  e€
anredpanvdecko MOJENU C MOMOIIBIO COCTaBJICHUS YPaBHEHUS WIIU
CHCTEMBbI ypaBHeHI/II\/'I, HHTCPIIPETUPOBATL B  COOTBECTCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN PE3yJIbTaT

3.4

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB JJI CPaBHEHHS,
OLIEHKH, pelIaTh JUHEHHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX
CUCTEMBI, 1aBaTh rpaMuecKyro WILTIOCTPALIMIO MHOKECTBA PEIIeHUN

HCpPaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKINU

4.1

[TonnMaTh ¥ WCIOJB30BaTh (PYHKIIMOHAIBHBIC TOHITHS W SI3BIK
(TepMHUHBI, CUMBOJIMYECKHE OO0O3HAUYEHUs), OMPEACIATh 3HAUCHUE
(GYHKIMU 110 3HAYCHHUIO apr'yMEHTa, OTIPEACISITh CBOMCTBA (DYHKIIUU

o e€ rpaduxy

4.2

Crpoutb rpaduKu IeMEHTAPHBIX (PYHKINK BH/IA:
y=k/x

y=Kk/X , y =X2, y = X3, y = [X|, OIIHUCBIBATh CBOMCTBA YKCIOBOM (DYHKIIMK
o e€ rpaduky




IMPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE M JCCATHYHBIC, TIEPEXO]T OT OJHOU (POPMBI 3aIUCH
1.1 npobeit k apyroi. [loHsATHE palMOHaIBHOIO 4YMCIA, 3allCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEN
19 Apudmernueckue IeHCTBUS ¢ pallHOHATBHBIMU yuciaMu. Perenue 3a1a4 us3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOHu
13 Crenenb C HaTypaJbHBIM IIOKa3aTesIeM: OIpeiesieHHe, MpeoOpa3oBaHue
' BBIPaKEHUI Ha OCHOBE OMpE/IeNICHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3anKch NMPOLIEHTOB B BUIE JIPOOH U IpOOH B BUJAE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4K Ha TPOLIEHTHI, pEIICHUE 3a/1a4 U3 pealbHON MPAKTUKU
15 [IpuMeHeHne NpU3HAKOB JEIMMOCTH, paA3JIOKEHHUE Ha MHOKUTEIU
' HaTypaJIbHBIX YUCE
16 PeanpHble  3aBucMMOCTH, B TOM uucie TmpsiMas W oOpaTHas
' MPONOPLUHUOHATBHOCTH
2 AnreOpandeckue BhIpaXKEHUs
21 [IepeMeHHbI€, UNCTOBOE 3HAUECHUE BBIPAXKEHUS C IEpEMEHHOM. JlonmycTrMble
' 3HAUYEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAY BeJIWYHMHAMU B BHIE (OPMYIIBL
' Boruncnenus no hopmynam
23 [IpeoOpazoBanrie  OYKBEHHBIX  BBIPKEHUH, TOXKJIECTBEHHO  pPaBHbIE
' BBIpaKEHUS
24 CBoiiCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM
25 Opnnounensl 1 MHOTOWIEHBl. CTeneHb MHOTOWIEHA. C10KEeHNE, BEBIYUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMynbl COKpPAlIEHHOTO YMHOKEHMs: KBaJpaT CyYMMbl M KBajpar
2.6 pazHocTH. DopMyna pa3HOCTH KBaJpaToB. Pa3iojkeHne MHOTOWIEHOB Ha
MHOXUTEIN
3 YpaBHeHU




31 VYpaBHeHHe, KOpPEHb YypaBHEHHMs, MpaBuUja NpeoOpa3oBaHHsS YpaBHEHHS,
' PaBHOCHUIIBHOCTb YPaBHEHUM
3.9 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YHMCIIO KOPHEH JMHEWHOIO
' YPaBHEHUS, PEIICHUE JINHEWHBIX YPABHEHUN
33 CocraBieHue ypaBHEHHU 1O yCIOBHIO 337a4u. PellieHne TEKCTOBbIX 3a/1a4 C
' IIOMOILBI YPaBHEHUM
3.4 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema JOByX JUHEHHBIX ypaBHEHHUH C JByMsl I€peMEHHbIMH. Perienue
3.5 CUCTEM ypaBHEHUH cIocoOOM MM0ACTaHOBKU. [IpuMeps! perieHnst TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM yYpaBHEHHUU
4 Koopnaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npssMon
42 Yucnossie MpoMeXyTKH. PaccTosiHEE MEX Ty IByMsI TOUKaMU KOOPAWMHATHON
' psIMOM
43 [MpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGcmrcca U opIuHaATa
' TOYKH Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3aaaHHBIX hopMmynamu. UTeHne rpaguKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'padux dynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas gynkuwms, e€ rpaduk. 'paduk pynkmuu y = [X|
A7 I'padudeckoe pemieHne JIHMHEHHBIX YpPaBHEHHUH W CHUCTEM JIMHEWHBIX
' ypaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna v BIYMCICHUS
11 KBangpatHblii kopeHb u3 uucia. Ilonstue o0 HppanMOHAIBHOM YHCIE.
. JlecsaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CBoiicTBa apu(pMeTHYECKMX KBaJpaTHBIX KOpPHEW M HX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JlelcTBUTENbHBIC YUCIIA
1.3 Crenens ¢ 1enbpIM MoKasaresneM U e€ cBoiictBa. CTaHgapTHas 3aIllich YKcia
2 AnreOpanyeckue BbIpaXKeHUs




KBagparuelli  TpEXwieH, pasioKEHHE KBaJIpaTHOIO TpEX4WwieHa Ha

2.1
MHOKHUTEIN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou
2.3 Crnoxenue, BBIYMUTaHHE, YMHOXKEHHE, JICJICHUE alreOpandecKkux apooeit
2.4 PannonanbHbIe BoIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEM KBaJIpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckast mHTEpIIpETAIIUS YpaBHEHHH C IBYMS IEPEMEHHBIMU M CUCTEM
3.4 JIMHENHBIX YPABHEHUH C IByMs IIEpeMEHHBIMU. [IprmMepsl pemenus cucrtem
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CrIoco0oM
3.6 UmrcnoBble HEPaBEHCTBA U MIX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl THHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 OyHKIIUA
i1 Ilonstne @ynxnuu. OOacTe ONpelneseHUs] U MHOXECTBO 3HAaYCHUH
' ¢dbyakun. CriocoObl 3a1aHus QYHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ Tpaduxy
4.3 [Ipumepsl rpaduKkoB PYHKIIHI, OTPaXKAIOUIUX peaTbHbIE TPOIECCHI
a4 OyHKIMM, ONUCHIBAIOUINE MPAMYHO M OOpaTHYIO MpPONOPLHOHAIBHBIE
. 3aBHCUMOCTH, UX I'pauKu
4.5 Oynkuuu y =x?,y = x3
4.6 Oynkuuu y = [IX, Yy = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA3OBATEJBLHON ITPOIT'PAMMBI OCHOBHOT' O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
Oonepanuy HajJ MHOXECTBAMH;, YMEHHE OIEPUPOBATH IOHATHSAMU:
rpad, cBA3HBIN rpad, IepeBO, LMKI, TPUMEHATh UX MPU PELIEHUU
3aJad; yMEHHE HCIONb30BaTh TIpapUuecKkoe MpeJCTaBICHHUE
MHOXECTB Il OIMCAaHUs PEANBHBIX MPOLECCOB W SIBICHUH, IPHU

PELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX TPEIMETOB

YMeHne onepupoBaTh MOHATUSAMU: ONIPEIEIEHUE, AaKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HAaBaTh HWCTUHHBIE W JIOKHBIE
BBICKAa3bIBAaHUS, NPHUBOJUTH NPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBath MOHATHUSAMH: HATYpallbHOE YKCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HAaTypallbHbIX YHCEd, MpPU3HAKU
JEIMMOCTH, 1eJI0€ YMCII0, MOAYNb YHCiia, OOBIKHOBEHHAs! ApoOb U
JecsiTuuHasi 1po0b, CTaHJAPTHBIN BUJ YKCIIa, pAllIOHATIBLHOE YUCIIO,
UPPALMOHATIFHOE YHCJIO0, apu(pMETUUYECKHil KBaJpaTHBIN KOPEHB;
YMEHHME BBINOJHATH JEMCTBUS C 4YHCIAMH, CpPaBHHBAaTb U
yIOPSAOYMBATh 4YMCIA, MPEACTABIATh 4YHCIIa Ha KOOPAMHATHOM
OpsIMOM, OKPYTJISTh YHCIA; YMEHHUE JelaTh MPUKUIKY U OICHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh NOHATUSIMHU: CTENIEHb C LENbIM MMOKa3aTesIeM,
apudmeTryecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUIEH, alireOpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTENeHU
Oosbllle €IUHMIIBI; YMEHHUE BBINOJHATH pacuéTbl N0 (opMmynam,
npeoOpa3oBaHusl LENbIX, JIPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHAMM, Pa3JIOKEHUE MHOTOWIEHA HA MHOKUTENH, B
TOM 4YHCI€ C HCIOJb30BaHHEM (OPMYN Pa3sHOCTH KBAApaToB W

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHATUSAMHA: YHCIOBOE PABEHCTBO, YPABHEHHUE
C OJHOW IIEpEMEHHOM, YHUCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PEIIaTh JUHEHHbBIE U KBAIPATHBIE YPABHEHUS,
IpOOHO-palIMOHATIbHBIE YPAaBHEHUS C OJHOW MEPEMEHHOM, CUCTEMBbI
JIBYX JJUHEWHBIX YPaBHCHUH, JINHENHbBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIMOHAILHBIE HEPAaBEHCTBA C OJHOH
MIEPEMEHHOM, B TOM YHCJIE ITPU PEIICHUU 3a]1a4 U3 IPYTUX IPEAMETOB
M TPAKTUYECKUX 3a/1a4y; YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
MPSIMYIO U KOOPJIMHATHYIO TUIOCKOCTH JIJIS M300pa)KEHUS PEIIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATHSIMM: (QYHKUHSA, rpaduk QYHKIHH,
HYIH (QYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHWS, HAaWOOJbIIee W HAWUMEHBIIEEe 3HAYCHUS
GbyHKINN; yMeHHue OTIepUPOBATH TIOHSTUSIMH npsMast
MIPOITOPIIMOHABHOCTD, JINHEeHHAS (DYHKITUS, KBaJApaTUIHAS () YHKITHS,
oOpaTHass TMPOTOPIUOHAIBHOCTh, TMapadojia, THrepOosia; yMeHue
ctpouth rpaduku  QYHKIUH, MCHOJB30BaTh Trpaduku s
ONpENENICHUs CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, IJIsi pEIICHUs
3a/a4 U3 JPYrux y4eOHBbIX MPEAMETOB U peallbHOM JKU3HM;, YMEHHE

BbIpaXKaTh GopMyTIaMH 3aBUCUMOCTH MEXIY BEJIMYMHAMU

Ymenue OTIepUpPOBATH MOHSTUSIMHU: MOCJIeI0BATEIbHOCTD,
apudmernyeckass U  TeoMeTpuyeckas IMPOTPecCUU;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIIEI0BATEIBHOCTEH, (GOPMYIIbl CyMMBI U
oOl1ero 4ieHa mpu pelieHrud 3a/1a4y, B TOM YHCIIe 3a/a4 U3 JPYTrux

y4eOHBIX MPEAMETOB U PEATbHOM KU3ZHU

YMeHue peuiaTh 3aaa4n Pa3sHbIX THUIIOB (B TOM YHCJIC Ha IIPOLICHTHI,
JOJIM KN 4YaCTHu, ABHIXXCHHC, pa60Ty, HOCHY TOBApOB U CTOUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3a/la41 U3 obnactu YIIpaBJICHUS JIMYHBIMHA
U CEMEUHBIMU (bl/IHaHCB.MI/I); YMCHHE COCTAaBJIATH BbIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHCTCMbI 110 YCJIOBUIO 3a1a4U,
HCCJICA0BATh MOJYYCHHOC PCHICHUE U OLICHUBATDH HpaB)IOHO,Z[O6HOCTL

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: GUTypa, TOUKA, OTPE3OK, MpsMasd,
ayd, JIOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUM TPEYroJbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHUK, MeAuaHa, OMCCEKTpUca M BBICOTA
TPEYroJIbHUKA,  YETHIPEXYTONBbHUK,  MapajuieiorpaMM,  poMmo,
NIpSIMOYrOJIHUK,  KBaJapaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTtejbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTYypamu;
yMEHUE peulaTh 3a/1a4d, B TOM YHUCIIE U3 IIOBCEJHEBHON JKWU3HU, Ha
HaXO0KJEHNUE F€OMETPUYECKUX BEJIIMUMH C IPUMEHEHUEM U3YYEHHBIX

CBOMCTB ¢uryp u haktoB

10

YMeHne omnepupoBaTh MOHATHAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MApaJIETFHOCTh U NEPIEHIANKYISIPHOCTD MPSIMBIX,
YyroJl MEXIy NPSAMBIMH, TEPHCHIUKYISpP, HAKIOHHAS, MPOCKIIHS,
nogobue  Quryp, MOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEIIEHO TOYKH M TPSIMON; yMEHHE Pacro3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojgobue  Quryp, NapaJuIeIbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, pAacCTOSHUE, Yroll
(BenMuuHA yrya, CHHYC U KOCHHYC yIjla TPeyroJibHUKa), IUIOIIa/lb;
YMEHHE OIICHUBATh pa3Mepbl IPEAMETOB U 00bEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TMPUMEHATh (OPMYNIbl TEpUMETpa M  IUIOIIAIU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTU U IUIOIIaIU Kpyra, o0bema
MPSIMOYTOJIBHOTO Mapajlieenunena; yMeH’He TpUMEHSTh MPU3HAKU
PaBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy I[ludaropa, TpuroHomerpuueckue COOTHOILICHUS —JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenune wu3o0paxkaTh TIUIOCKHE (QUTYpBI W WX KOMOWHAIWH,
NPOCTPAHCTBEHHBbIE (PUTYpHI OT PYKH, C TIOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue O epUpoOBaTh IOHATHUAMHU: HIPAMOYIrOJIbHAd CHCTCMaA
KOooOpAuHAaT, KOOpAWUHATBI TOYKH, BCKTOP, CyYMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHUCIO, CKAJLIPHOC IIPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIOJB30BATb BCKTOPbI W KOOPAWHATHI JJISA
IMPEACTABJICHHUA AAHHBIX W PCHICHUA 3a1da4, B TOM YHUCJIC U3 APYTIUX

y‘IC6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBATL TMOHATHUAMU! CTOJIOMKOBEIE U KPYrOBbIC

AuarpaMMmel, Ta6J'II/II_ILI, CpeaHce apI/I(I)MCTI/I‘-IeCKOe, MCIHaHa,




HauOoJIbIIee ¥ HAaMMEHBIIIEEe 3HAYCHHUs, pa3Max YUCIOBOTO Habopa;
YMEHUE W3BJIEKATh, MHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH
nHpOpMAIMIO, TPEACTABICHHYI0 B TaOnIMIaX M Ha JuarpamMMax,
OTPAKAIOILYI0 CBOKWCTBA U XAPAKTEPUCTUKHU PEAIBHBIX MPOLIECCOB U
SIBJICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIC BEJIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMU: CIYYalHBIA ONBIT (CIIydalHBIN
9KCIIEPUMEHT), 3JEMEHTApHOE COOBITHE (3JIEMEHTapHBIH HCXOJ)
CIIy4ailHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4YalHBIX COOBITHM B OIbITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pEellaTh
3a/la4yd METOJIOM OPraHM30BaHHOTO repedopa M C UCMOIb30BaHUEM
MpaBUJIa YMHOKEHHUS; YMEHHUE OIICHUBAThb BEPOSTHOCTU PEaTbHBIX
COOBITHI U SBJIEHUM, MOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEpPOSITHBIX COOBITUH B OKpPYKalOLIEM MHUpPE U B KHU3HHU;
3HAKOMCTBO C TMOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOJIXOANINN W3YYCHHBIM METOJ IS PEIICHHS
3a/1a4, TPUBOJIUTH MPUMEPHI MAaTEMAaTUUECKHX 3aKOHOMEPHOCTEH B
MPUPOJIC M KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIMCHIBATH OTJEIbHBIC BBIJAIONIUECS PE3YyJIbTaThI,
MOJTYYCHHBIC B XOJI€ Pa3BUTHS MAaTEMAaTHKH KaK HAayKd, TIPUBOJUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITUA HM WX aBTOPOB B

OTEYSCTBEHHOM U BCCMHpHOﬁ HCTOpUH




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsiemMblii 31eMeHT COEepPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenuMOoCTH HEIbIX YUCE

1o OOBIKHOBEHHBIE W  JECATHYHBIC JpoOW, TPOIEHTHI, OECKOHEUHBIC
. TIEPUOTUICCKHE IPOOH

13 PannonanbHble yncna. Apudmernyeckue omepaluuu C paluoHaTIbHBIMU
. yHcliaMu

14 JelicTButenbHbie uncia. ApudMeTnyecKkue onepannn ¢ AeHCTBUTETbHBIMI
. yHcliaMu

Le [TpuOnmxEHHBIE BBIUMCICHUS, MPAaBUjIa OKPYIJICHHS], IPUKUIKA U OLEHKa
. pe3yJibTaTa BBIYUCIECHUN
2 AnreOpandecKkuie BRIPaXKSHHS

2.1 bykBeHHbIE BhIpaKeHUS (BbIpAKEHUS C TEPEMEHHBIMH )

29 Crenens ¢ uenbM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM MOKa3aTeNIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApubmMeTnuecknii  KOpEeHb  HaTypalibHOW  cTeneHW. JlectBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU

3 VYpaBHEeHHS 1 HEPaBEHCTBA

31 Lensle u npoGHO-panrioHanbHbIe YpaBHEHHs. CHCTEMbl U COBOKYIMHOCTH
. YpPaBHEHUI

39 Lensle u npoOHO-panmoHanbHbie HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPABEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 YucnoBele MOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN

40 Apudpmernueckas u reomerpuueckas mnporpeccur. Dopmysna CIOKHBIX
' IIPOLIEHTOB

5 OyHKIMH




Oynknusi, crocoObl 3amanHus Qynkuuu. ['paduk ¢dyakmuu. OO6macTh

OTpeNeNeHNsT ¥ MHOXXECTBO 3HadeHWH ¢yHkuuud. Hymum ¢yHkumu.

5.1. [TpoMexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIIMU.
MakcuMymMbl ¥ MUHUMYMBI (QyHKIuH. HawmbGonbpiniee M HauMMEHbIIEe
3Ha4YeHHEe (PYHKIIUU HA TPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTthnas npsmas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 UX cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOYyroJbHUKN

1.4 OKpyXHOCTb U Kpyr

7.5 N3mepenune reoMeTpuyecKkiX BEIUUNH

7.6 BekTops! Ha I0CKOCTH

8 BeposaTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTHUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Marematuka. Anrebpa: 7-i kinacc: 6a30BbIil YpOBEHb: yueOHHK; 15-¢ u3nanue,
nepepadboranHoe MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u 1p.; mo peaakiueit
TensikoBckoro C.A. AxkunonepHoe o6miectBo «M3narensctBo «lIpocBenenne»

* Maremaruka. Anre0pa: 8-if kitacc: 0a30BbIi ypOBEHb: YueOHUK; 16-¢ u3ganue,
nepepadborannoe MaxkapsrueB 10.H., Munarok H.I'., Hemikos K.W. u ap.; nox penaxiumeit
Tensaxosckoro C.A. AkunonepHoe o6mectBo «M3narensctBo «IIpocBeienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* Maremaruka. AnreOpa: 7-if kimacc: 6a30BBIM YpOBEeHB: yueOHUK; 15-¢ n3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munarok H.I'., Hemikos K.W. u ap.; mox penaximeit
TensikoBckoro C.A. AkumnonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

* Maremarnka. Anre0pa: 8-if kitacc: 0a30BbIi YpOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepadorannoe MaxkapsrueB 1O.H., Munarok H.I'., Hemkos K.W. u ap.; mox penaximeit
TensikoBckoro C.A. AkunonepHoe o6mectBo «M3narensctBo «IIpocBemniernes

* Maremaruka. Anredpa: 7-i kitacc: 0a30BbIi ypOBEHb: paboyvas TeTpab, MakapbrueB
I0.H., Munmiok H.I'., HemikoB K.W. u ap.; nox pegakuueit TensikoBckoro C.A.
Axuunonepnoe o6mectBo «M3narenbctBo «lIpocsemienne»

» MatemaTuka. Ypoku anredpsl : 7-i kiacc: 6a30BbIi ypoBeHb: yueOHoe nocodue / JLb.
Kpaitnea. — 2 u3g., crep. — Mocksa : [IpocBemenue, 2025. — 80 c.

» Matematuka. Ypoku anredpsl : 8-if kiacc: 6a30BbIi ypoBeHb: yueOHoe nmocodue / JLb.

KpaitneBa. — 2 u3z., crep. — Mocksa : IIpocsemenue, 2025. — 80 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bu6nuoreka [JOK



I'EOMETPUA

['eoMerprst kKaK OJMH M3 OCHOBHBIX PAa3JEJOB IIKOJIBHOM MaTEMATHKH, UMEKIIUN CBOEH LEJIBIO
0o0ecrevnTh U3ydeHUEe CBOWCTB M pa3MepoB (DUTYp, UX OTHONIICHUN M B3aMMHOE PACIOJIOKEHUE, OTTHPACTCS
Ha JIOTHYECKYIO, JI0KA3aTEeNbHYI0 JUHUIO. L{eHHOCTh M3ydeHHs] TeOMETPUH Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 3aKIOYACTCS B TOM, YTO OOYYAIOIIUKCS YYUTCS MPOBOIUTH JIOKA3aTeIbHBIC PACCYXKICHUS,
CTPOUTDH JIOTUYECKHUE YMO3AKIIOUYEHUS, JT0KA3bIBaTh UCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TIPOBOJMTH PACCYKJICHUS «OT MPOTUBHOTO», OTIUYATH CBOMCTBA OT MPHU3HAKOB, POPMYITHPOBATH
oOpaTHbIC YTBEPKICHUS.

Bropoii nenpio u3ydeHus: TeOMETPUU SIBISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPHU pEelICHUU
KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKUX 3a/1ad, BCTPEUAIOUIUMXCS B peaibHOM >XKu3HU. OOydaromuics
JOJKCH HAyYUTHCS OTIPEICIIUTh TEOMETPHUSCKYIO (PUTYPY, OMUCATh CIIOBAMU JIAHHBIN YePTEXK WM PUCYHOK,
HaWTU TUIONIAJbh 3€MEJIbHOTO YyJYacTKa, pacCYUTaTh HEOOXOIUMYIO JIJTMHY ONTOBOJIOKOHHOTO Kabems Wiu
TpedyeMble pa3Mephl rapaxka Jyisi aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTEIbHAS JIMHUS B
n3ydeHun reomeTpun. [lpm pemieHnn 3amad MPAKTUYECKOTO XapakTepa OO0ydYarolmUMCs YYUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJIETH PEeaTbHbIX JKW3HEHHBIX CHUTYaIlMi, MPOBOJUTH BBIYMCICHHUS U OIEHUBATH
aJICKBaTHOCTD MOJYYEHHOTO pe3ysIbTaTa.

Kpaiine BaxxHO MOTYEPKUBATH CBSI3M T'€OMETPHUH C IPYTUMH YU4€OHBIMHU MPEIMETaMH, MOTHBUPOBATH
WCIIOJIb30BaTh OMPEICICHUS] TEeOMETPUYECKHX (UTYp U TOHITHH, JIEMOHCTPUPOBATH TMPUMEHEHHE
MOJYYCHHBIX YMEHUW B (U3MKE W TEXHUKE. DTH CBS3M HamOojiee SPKO BUIHBI B TemaxX «BexkTopbi»,
«TpuroHomerpruyeckue COOTHOIIEHUs», «MeToa koopauHaT» U «Teopema [Tudaropay.

VYueOnpii kypc «l'eomerpusy» BKIIOUAET CIACAYIOMIME OCHOBHBIE pPa3lielbl  COACPKAHUS:
«l'eomeTpudeckue GUTYpHl M WX CBOWCTBa», «M3MepeHHE TEOMETPUUYECKUX BEIUYHH», «JlexapTOBBI
KOOPJMHATHI Ha IMJIOCKOCTY, «BekTopb», «/IBrxkenus miockoctny, «IIpeodpazoBanus moaoous».

Ha n3yuenue yuebHoro kypca «I'eomerpus» oTBoauTcs B 7 Kiacce — 68 yacoB (2 yaca B HeJEeNi0), B 8
Kiacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Hauansnele nonsatus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. Yroi. Buas! yrios. Beprukaibusie
U CMexHble yribl. buccekrpuca yrma. Jlomanas, MHoroyronbHuk. IlapamnensHocts u
MEPIEHIUKYISAPHOCTD MPSMBIX.

CumMmerpuunble ¢urypsl. OCHOBHBIE CBONCTBa OceBOM cumMmerpuu. IIpumepsl cummerpun B
OKPYXKAIOILEM MUPE.

OcHOBHbBIE TIOCTPOEHHMSI C IOMOIIBIO LUPKYIs K JuHEeWkH. TpeyrosnbHuk. BeicoTa, mMeauana,
OMcceKkTpuca, MX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 PaBHOCTOPOHHUH TPEYroJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa U NPU3HAKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa M MNpHU3HAKW NapauieidbHbIX NpsAMbBIX. CymMMa YIJIOB TpeyrojibHUKAa. BHemniHue yribl
TPEYroJbHUKA.

[IpssmoyromnbHbIi TpeyroyibHUK. CBONCTBO MEAMAHBI MPSMOYTOJIBHOTO TPEYTrOJIbHHUKA, TPOBEIEHHON
K runorenyse. lIpu3sHaku paBeHCTBa NPSIMOYTOJBHBIX TPEYrOJBHUKOB. IIpAMOYroyIbHBIA TPEYrOJBHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIMHE JIOMaHOW, Teopema o
OoJipIieM yriie u O0JbIIeH CTOPOHE TPeyrobHUKA. [lepneHauKysap 1 HaKJIOHHAS.

I'eomeTpruueckoe MecTto Touek. bruccekTpuca yriia U CEepeIMHHBIN NEPNEHAUKYISAP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

OKpyXHOCTh W KpYI, XOpJa U THUAMETpP, UX CBOMCTBA. B3ammHOE pacnosioKe€Hue OKPYKHOCTH U
npsamoil. KacarenbHas W cekymas K OKpYKHOCTH. OKpYyXHOCTb, BIHCAaHHas B yroji. BnucanHas u
ONMCAHHAsA OKPYKHOCTH TPEYrOJIbHHKA.

8 KVIACC

UYeteipéxyronbuuku. [lapamnenorpamMmm, ero Tpu3Haku ©  cBoMcTBa. YacTHble  ciaydan
napajuieorpaMmoB (IIPsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsmoyronbpHas Tpanenusi.

Meton yaBoenus wmeauanbl. lLlenTpanpHas cummerpus. Teopema @aneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{enTp Macc TpeyrojibHUKA.

[Togo6ue TpeyronbHUKOB, Kko3dduuuent mnomobus. IlpusHaku momOOUS TPEYrOJBLHUKOB.
[Ipumenenue mogoOUst P PELICHUH MTPAKTUUYECKUX 3a/1a4.

CpoiictBa Tuiomianeii reomerpudeckux ¢uryp. Dopmynabl Uid  UIOMAAM  TPEYTrOJIbHHKA,
napajuienorpamma, pomOa u tpanenuu. OTHOIIEHHE IIoMaael mo00HbIX Guryp.

Brruncnenue miuoiaseil TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [Iudaropa npu pemieHNH NpakTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yIjla HpsIMOYTOJIBHOTO TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brincannble M LleHTpajbHbIE YIJIbl, YTOJ MEXIY KacaTeIbHOW U XOPJIOH. YTJbl MEXIY XOpAaMU U
CeKyIMMHU. BrincaHHble M ONMCcaHHbIE YeThIPEXYTOIbHUKU. B3anMHOe pacnoioskeHne IByX OKPYKHOCTEH.
Kacanue okpyxxHocteit. O0mmue kacaTenbHbIe K JBYM OKPYXHOCTSIM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMbBLI VYYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI yUeOHOTO Kypca «I eoMeTpus» XapaKTepu3yTCs:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHMCKOM MAaTeMaTWKH, II€HHOCTHBIM
OTHOIIEHUEM K JIOCTH)KECHUSM POCCUMCKMX MAaTEMAaTHKOB W POCCUMCKOM MAaTeMaTHYE€CKOM IIKOJIbI, K
HCII0JIb30BAHUIO ATUX JOCTHKEHHUH B IPYTUX HAYKAX M MPUKIAJIHBIX chepax;

2) rpa:xIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO OOS3aHHOCTEW T'paKJIaHWHA M peau3allMi €ro IMpaB, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA DPA3JIUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp T'PaKIaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STHYECKUX NPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHHEM BaXXHOCTH MOPAIBHO-ITHYECKUX MPHUHITUIIOB B
JEATENPHOCTH YYEHOTO;)

3) TpyAoBOe BOCIMTAHME:

YCTAaHOBKOM HA aKTUBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aJa4 MaTeMaTHYeCKOW HaIlpaBJIECHHOCTH,
OCO3HAaHUEM BAXHOCTH MAaTEMAaTHYECKOTO O0O0pa30oBaHUsS Ha TPOTSHKEHUM BCEW JKU3HU IS YCHENTHOM
poheCCHOHANTBHON IEITEILHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUHN, 0CO3HAHHBIM BEIOOPOM U MTOCTPOCHUEM
WHIUBHUIYAIBHOW TpaeKTOpuu oOOpa3oBaHWS W JKU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX HWHTEPECOB M
0OLIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBIO K AMOLIMOHATIBHOMY U 3CTETHMUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
penieHui, pacCcyX1IeHUI, YMEHUIO BUAECTh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JEATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4yHBIX IPEACTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKa, MPUPOJIbI U OOIIeCTBa, IOHUMaHNEM MaTeMaTUYeCKO HayKH Kak cqepsl
YEJIOBEUYECKON JESATENbHOCTH, 3TAlloOB €€ Pa3BUTHS W 3HAYMMOCTH U Pa3BUTHUS LUMBUIIM3ALMM, OBJIAJICHUEM
S3bIKOM MaTeMaTUKU W MaTeMaTHYeCKOM KyJIbTypOW KakK CpEeACTBOM IIO3HAHMS MHpPA, OBJIAJCHUEM
MIPOCTEMIINMH HaBBIKAMU UCCIIEI0BATEIbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTraHue, GopMHpPOBaHUE KYJbTYPbl 3A0POBbSI M 3MOIHOHAJIBHOIO
0J1aronmoJryymsi:

FOTOBHOCTBIO IPUMEHSATh MAaT€MAaTUYECKHE 3HAHUS B MHTEPECAX CBOErO 3J0pPOBbs, BEACHUS 310POBOTO
oOpa3za XH3HHU (30pPOBOE MHUTAaHWE, COATAHCHUPOBAHHBIA PEKUM 3aHATUN W OTIbIXa, peryispHas (uznueckas
aKTUBHOCTbH), C(POPMUPOBAHHOCTHIO HaBbIKa pedriekcuu, MPU3HAHUEM CBOEro MpaBa Ha OMIMUOKY U TaKOTO Ke
IpaBa Jpyroro 4ejoBeKa;

7) 3K0J10TMYeCKOe BOCIIUTAHUE:

OpUEHTAIlle Ha MPUMEHEHWE MAaTeMaTHYeCKHX 3HAHUM JUId pelleHHs 3aJad B O0JIaCTH COXPaHHOCTHU
OKpYXalolllel Cpe/bl, MIIaHUPOBAHMS IMOCTYNKOB M OLEHKHM HUX BO3MOJKHBIX IOCIEJICTBUM IJI1 OKPYKAIOIIEH
Cpelbl, 0CO3HAHKUEM TTI00aTBFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel UX pelieHus;

8) ajanTanms K M3MEHAIUMCS YCI0BUSIM COIMAJIbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JACUCTBUSM B YCIOBHUSIX HEONPEIEIEHHOCTH, MMOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTHU
gyepe3 MPaKTHUECKYIO JAeATeIbHOCTh, B TOM UHCJIE€ yMEHHE YYHUThCS Yy OPYTHX IfojeHd, mnpuoOperats B
COBMECTHOM AESATENIbHOCTA HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 ONbITA JPYTHUX;

HEO0OXOIMMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHWM, B TOM Hucie (GOPMYIUpPOBATH WICH, TMOHSITHS,
TUMNOTE3bl 00 00BEKTaxX W SIBICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABaTh NE(MUIIUTHI COOCTBEHHBIX
3HAaHUH U KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABAaTh CTPCCCOBYIO CUTYyAllUIO, BOCIPUHUMATL CTPECCOBYHO CUTYAIIMIO KaK BBI3OB,

TpeOyIOLINi KOHTpMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JICHCTBUSA, (POPMYIUPOBATH U OLICHUBATH
PHUCKH U TIOCIIEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHUBEpPCAJIbHBIC yqeﬁnble JelCcTBUSA

ba3oBble Jornveckue a1eCTBUSA:

BBISIBIISITh W XapaKTEPU30BaTh CYIISCTBEHHBIC MPU3HAKH MATEMATUYECKUX OOBCKTOB, TOHSATHH,
OTHONIICHWA MEXIy TOHATHSIMH, (OPMYIHPOBATH  ONPEACICHHS  IOHSATHH, YCTaHABJIMBAThH
CYIIECTBCHHBI MPU3HAK KiIaccH(PHUKAIMKM, OCHOBAaHHWS JJIi OOOOIICHHWS W CPAaBHCHUS, KPHUTCPHH
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATh, ()OPMYITHUPOBATH U MPEOOPA30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIC U OTPHIIATCIHHBIC,
¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHYEeCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTUBOpEYUs B (DakTax, ITaHHBIX,
HAOIOJICHUSAX W YTBEPXKICHHSX, NpeIaraTh KPUTCPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJBI C MCIOJE30BAHUEM 3aKOHOB JIOTHKH, JETYKTHBHBIX W MHIYKTHBHBIX YMO3aKITIOUYCHHM,
YMO3aKJIFOUEHUH 110 aHAJIOTHU;

pa3buparh J0Ka3aTeIbCTBA MATEeMATUYCCKUX YTBEPXKACHUU (TMPSIMbIE W OT MPOTHBHOIO), MPOBOIUTH
CaMOCTOSITEIIEHO HECJIOXKHBIE JJOKAa3aTeNbCTBA MaTeMAaTHYECKUX (DaKTOB, BBICTPAWBATh apryMEHTAIIHIO,
MIPUBOIUTH MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIoco0 pemnieHns y4eOHOM 3amady (CpaBHUBATh HECKOJBKO BAapHAHTOB PEIICHUSI, BEIOMpATH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBble HcciienoBarTebCKHE NelCTBUA

HCII0JIb30BaTh BOMPOCHI KaK HMCCIEAOBATECILCKANA WHCTPYMEHT IMO3HAHUs, (OPMYITHPOBATH BOMPOCHI,
bukcHpyOIue TPOTHBOPEYHE, MPOOJIEMy, CAMOCTOSTEIHHO YyCTaHABIMBaTh HMCKOMOE W JIAHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINI0, MHCHHE;,

MPOBOJWTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY HECJOXKHBIM OKCIEPUMEHT, HEOOJIbIIOe
HCCIICIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOOM;

CaMOCTOSITSIIBHO (POPMYITHPOBATHL OOOOIICHHSI W BBIBOJIBI IO pe3yJbTaTaM MPOBEACHHOTO HAOIIOACHMS,
WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIyUYEHHBIX PE3YIbTATOB, BEIBOJIOB U 0000IICHHIA;
IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IIPOIIECCa, a TAK)KE BBIJIBUraTh MPEAMOIOKECHHS O €r0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

PatGora ¢ undopmanmeii:

BBISBJIATE HEJAOCTATOYHOCTh U H30BITOYHOCTh MH(OpPMALUHU, AAHHBIX, HEOOXOIUMBIX JUIl peLICHHs
3aJauy;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIMIO Pa3IUYHBIX BHUIOB
1 GOpM Tpe/ICTaBICHUS,

BbIOMpaTh (opMy MpeacTaBieHUs HH(GOpPMAMM M WIUTIOCTPUPOBATh pellaeMble 3aJauyd CXEMaMH,
JIMarpaMMamu, HHOHM rpadukoi 1 uX KOMOWHAIMSIMU;

OLICHUBAThb  HAJAEKHOCTh  HMHPOPMALUM 1O  KPUTEPUSAM, MPEIIOKEHHbIM  YYUTEIeM WU
c(OPMYIIMPOBAHHBIM CaMOCTOSTENIBHO.

KovMMmyHuKaTHBHBIC YHHBEpCaIbHbIC y4eOHbIE 1l CTBHUSA:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTL CYXXICHHUA B COOTBCTCTBUU C YCIIOBHUAMHU U LCIIAMU O6H_ICHI/I${, SICHO,
TOYHO, 'PaMOTHO BbIPAKaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IMUCbMCHHBIX TCKCTAX, NaBAaThb MOSCHCHUA
10 Xo4y pelcHUs 3a1a4u, KOMMCHTHPOBATDH HOJ’Iy‘-IGHHLIfI PE3YJIbTAaT,



e B Xx0Jc¢ OOCYXAEHHUS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOU TeMbl, MPOOJIEMbI, peraeMon
3a/lauM, BBICKA3bIBaTh MWJIEH, HALICJICHHbIE HA IIOMCK pEIICHUs, COIOCTABIIATH CBOM CYXKJACHHUS C
CYKIEHHSIMH JAPYIMX YYaCTHHKOB JHMajora, OOHAapyXHBAaTh paszIM4ue M CXOJCTBO TO3UIUH, B
KOPPEKTHOH opme (HhopMynHpoBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

® IIPEACTaBIATH PE3yJbTAaThl PELIECHUS 33Ja4l, SKCIIEPUMEHTA, UCCIIEOBaHUs, IIPOEKTa, CAMOCTOSITEIbHO
BBIOMPATh (hOpMaT BBICTYIUICHUS C YUETOM 3aj]au MPEe3eHTAllud 1 0COOCHHOCTEH ayIuTOPHH;

® TIOHMMAaTh M HCIIOJB30BATh MPEHMYIIECTBA KOMAHJHON M WHIUBUAYATbHOH pabOTHI MpPH pPEHICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

® [IpUHUMAaTh LEJb COBMECTHOH JAEATEIbHOCTH, IUJIAHUPOBATh OPraHMU3allMI0 COBMECTHOW paloThl,
pacmpenensiaTb BUIbI paOOT, JOTOBapHBATLCSA, OOCYXAAaTh MPOILIECC M Pe3yJabTarT paboThl, 0000IIaTh
MHEHHS HECKOJILKHX JIIOJICH;

® y4acTBOBATh B IPYIIOBBIX (Qopmax paboThl (00CYXJeHUs, 0OMEH MHEHMSIMH, MO3TOBBIE LITYPMBbI U
Jpyrue), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEWUCTBUSA C JAPYTUMHU UJICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBHS.

PeryﬂﬂTHBHbIe YHUBEpPCAJIIbHbIC y‘{eﬁﬂble JecTBUSA

Camoopranuszanms:
® CaMOCTOATEIbHO COCTaBIAThH IJIaH, aIrOPUTM pelIeHMs 3aj1aud (WM ero 4acTh), BbIOMpaTh CIOCOO
pelieHus ¢ y4€TOM HMEIOLIUXCS pPEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBaTh U
KOPPEKTUPOBATh BapUaHThl pelIEHUH ¢ yu€TOM HOBOM MH(pOpMALINH.
CaMOKOHTPOJIb, YJMOLIMOHAILHBIA HHTEJIEKT:
® BJAJETh CIOCOOAMU CaMOINPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa pelleHUs] MaTeMaTHYeCKON
3aJauuy;
® NpPEBUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PEIICHUM 3a/a4M, BHOCUTb KOPPEKTHUBBHI B
JeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBISABICHHBIX TPYIHOCTEH;
® OIICHUBaThb COOTBETCTBHE pe3yJbTaTa MIEATEIbHOCTH IOCTaBIECHHOW LEIU M YCIOBHSM, OOBACHATH
IPUYMHBI IOCTHXKEHUS WM HEJOCTHKEHHs LeIH, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY HIPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHniy o6y4yenus B 7 kjiacce 00yJaromuiics MoIyduT CIEAYIONIIUe MPeIMETHbIE Pe3yIbTaThl:

PacrioznaBaTh uW3ydeHHbIE TE€OMETpUYECKHE (UTYPBI, OMNPENENATh WX B3aMMHOE PACIOJIOKEHHE,
n300paxaTb TeOMETpUYEeCKUe (UTYPHI, BBIMIOJHATH YEPTEKH IO YCIOBUIO 3adauu. V3MepsATh JHMHEWHbIE U
YIJI0BbIE BEIMYMHBI. PenaTh 3ajau Ha BBIYMCIICHUE JIJTMH OTPE3KOB U BEJIUYHH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JWHEHHBIX W YTJOBBIX BEIUYHMH MPEIMETOB B PEAIbHON KHU3HU, Pa3MepoB
MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3mMepsl STUX 00BEKTOB MO MOPSAIKY BETUUHHBI.

CTpouTh 4epTexu K Fr€OMETPUUECKUM 3a]1a4aM.

[Tomp30BaTbCcs NpU3HAKaMHU PABEHCTBA TPEYIOJIBHUKOB, HCIIOJIb30BaTh IIPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 33]1au.

[IpoBOIUTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcs IpU3HAKAMU  PABEHCTBA IPSAMOYIOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIWAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEILIEHUU TEOMETPUUYECKHX 3aay.

Onpenenars MapaielbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yeT ¢ HHUMHU CeKyIlas.
Onpenensats NapajjieNbHOCTh NPSIMBIX C MOMOIIBI0O PABEHCTBA PACCTOSTHUN OT TOYEK OJHOM MPAMON O TOUEK
JOPYrO¥ IpsIMOM.

Pemats 3agaumn Ha kiieT4aroit Oymare.



[TpoBOIUTH BBIYUCIICHUS U HAXOAUTh YHCIIOBBIC U OYKBEHHBIE 3HAUCHUS YIJIOB B TEOMETPUIECKHIX 3aa9ax
C HCIOJBb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU
[IEPECEUEHHH JIBYX MapaJUIeIbHBIX IPSMBIX CeKylllel. PemaTs npakTuyeckue 3aauu Ha HaX0KJEHHUE YIJIOB.

Brnanets HOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEENATh OMCCEKTPUCY YIila U CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

DopMyIMpOBaTh ONpPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U IUaMeTpa OKPYKHOCTH, MOJIb30BaThCS UX
CBOMCTBaMH. YMETh MPUMEHSATH 3TH CBOMCTBA MIPH PELICHUH 3a/1a4.

Bnagerp mnoHATHEM ONHCAHHOM OKOJO TPEYroJbHUKA OKPY)KHOCTH, YMEThb HAaXOAUTh €€ LEHTP.
[Tonb3oBatbes (pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJbHUKA NIEPECEKAIOTCA B OJHOU TOUKE, U O TOM,
YTO CEepEJUHHbIE NEPIIEHIUKYIISPbI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHON TOUKE.

Bnagerp mnoHsTHEM KacaTeIbHOM K OKpPYKHOCTH, IIOJIB30BaThCS TEOPEMOM O MEPIEHAUKYISIPHOCTH
KacaTeJlbHOU U pajuyca, IpOBEAEHHOTO K TOUKE KacaHUsl.

[Tonb30BaTbCst MPOCTEHIIMMU F€OMETPUUECKUMU HEPABEHCTBAMHU, IOHUMATh UX MPAKTUYECKUNA CMBICIT.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MTOCTPOEHHS C TOMOIIBIO HUPKYIISI U IUHEHKU.

K xonIty 00yuenus B 8 kiacce 00yJaronuiics mogyduT CIEIYIONINE TPEIMETHBIC PE3YIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, MOJIb30BAaThCsl X CBOMCTBAMHU IpU
pELIeHNH T€OMETPUUYECKUX 3a/1ad.

[IpuMeHsTh CBOMCTBA TOUKU NEpEeCceUeHHs] MEIUaH TPEYroJibHUKa (LIEHTpa Macc) B PELLICHUH 3a/1ay.

Brnanerp noHsiTueM cpeiHeW JIMHUU TPEYrojbHUKA W Tpamneluy, MPUMEHSITh UX CBOMCTBA MPU pelIeHUU
reomeTpuueckux 3amgad. [loms3oBarbest Teopemon Paneca M TEOPEMOM O NPONMOPUHOHAIBHBIX OTpE3Kax,
MPUMEHSTh UX JIJISl peLIeHUs TPAKTUYECKUX 3a/au.

[IpuMeHsTh PU3HAKY [10100MS TPEYTOJBHUKOB B PELICHUH F€OMETPHUUECKUX 3aa4.

[Tonb3oBarbest Teopemoii [ludaropa st pemieHuss TeOMETpUYECKUMX M MpakThyeckux 3agad. CTpouthb
MaT€MAaTHYECKY0 MOJIEIb B NPAKTUYECKUX 3a]a4ax, CAMOCTOATENBHO JenaTb YepTEX M HAXOIWUTh
COOTBETCTBYIOIIME JIJTUHBI.

Brnagete moHATHSAMM CHHYCa, KOCHHYCAa M TaHI€HCAa OCTPOrO yrja NpsIMOYrOJIBHOIO TPEyroJbHHUKA.
[Tonp30BaTbCs STUMH MOHATHUSIMU JJIs1 PEILICHUS MPAKTUYECKUX 3a4a4.

Boruucnate (pa3nuuHbIMU crioco0aMu) IUIONIA[b TPEYTOJbHUKA W IUIONMIAJd MHOTOYTOJBHBIX (GUTYP
(MomB3ysCh, i€ HE0OX0UMO, KANBKYIATOPOM). [IpuMeHsATh NoJydeHHbIE YMEHUS B MPAKTUYECKUX 3a/]auax.

Bragetp NOHATHSMHM BIHCAHHOTO U LIEHTPAJIBHOIO yrja, MUCIOJIb30BaTh TEOPEMblI O BIMCAHHBIX YIJIAX,
yriaax MexIy XopJamH (CeKylUIMMH) U yrile MEXIy KacaTeJIbHOW M XOpAoil HpH pelIeHHH TeOMETPHYECKHUX
3az1a4.

Brnagetp  mOHATHMEM ~ ONMCAaHHOIO  YETBIPEXYIOJIbHMKA,  INPUMEHATh  CBOMCTBA  OINMCAHHOIO
YEeThIPEXYTOJIbHUKA [IPU PELIECHUH 3a/1a4.

[IpuMeHATh NOMyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIENH IS 3aJad peanbHOU
KU3HU U TIPOBOJUTH COOTBETCTBYIOIIME BBHIYUCICHUS C IPUMEHEHUEM MOJ00US U TPUTOHOMETPHUU (TIOJIb3YACH,
r7ie He0OX0IUMO, KaJIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3iesioB U TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmbI padoThI padoTsI
pecypchl
IIpocreitmme
reOMETPHYCCKUE
burypsl U ux 14 bubnuorexa [JOK
cBoiicTBa. M3mepenue https://m.edsoo.ru/7f415e2e
TrCOMETPHUICCKUX
BCIIMYNH
bubmmoreka [{OK
T 22 1
PEYTOIBHIIN https://m.edsoo.ru/7f415e2e
I1
i af;f:f’m’;ea y . Bu6miorexa [TOK
P > VM https://m.edsoo.ru/7f415e2e
YTJIOB TPEYrOJIbHUKA
?:fhz)eiHZIfebc:HKepyr. 14 1 bubmorexa LIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOCHHUS
[ToBTOpEHME, 4 1 bubnuorexa [JOK
00o001IeHe 3HAaHUI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q & 12 1
CTRIPEXYTOTBHIKH https://m.edsoo.ru/7f417e18
IIPOII HNOHAJIBHBIX OT Kax, II HBbI
POTIOPH P > HOA https://m.edsoo.ru/7f417e18
TPEYTrOJbHUKHU
. Hzomoanb. Hixomnelznz nﬂ(;)mazleﬁq) y . BuGmorexa LIOK
T JIbBHUKOB 1 MHOTI" JIBHBIX (QUTYP.
e T P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
OIHMCAHHBIE YETHIPEXYTOJIbHUKH. bubnuorexa [JOK
5 13 1
KacarenbHbie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 II 606 i 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

IHOYPOYHOE IVTAHUPOBAHMUE

7 KJIACC

Ne

KoaudecTBo 4acoB

Jara

DJIeKTpOHHbIe HH(ppoBbIE

w/n Tema ypoka Beero KonTpoabnsbie | IlpakTuueckue H3yveHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 [Ipocreiinme reomerpuyueckue 1 bubnuorexa [JOK
OOBEKTEHI https://m.edso0.ru/88660b724
2 MHOTroyrojpHUK, JJOMaHast 1 brbmmorexa OK
https://m.edsoo.ru/8866ch6a
3 CMeXHBIC U BEPTHKATBHBIC YTIIBI 1 Bubnuorexa LIOK
https://m.edso0.ru/8866¢5c0
4 CMexHBIE U BEPTUKAIIBHBIE YIIIbI 1 bubmmorexa LIOK
https://m.edsoo.ru/8866¢7be
5 CMexXHBIC U BEPTUKAILHBIC YIIIbI 1
6 CMeXHBIC U BEPTUKAILHBIE YIIIbI 1
7 CMeXHBIC U BEPTUKAILHBIE YIIIbI 1
8 CMeXHBIC U BEPTUKAIILHBIC YIJIbI 1
N3Mepenne TMHEHHBIX U YIII0BBIX
9 BEJIMYMH, BEIUMCICHUE OTPE3KOB 1
U yIJIOB
0| somamn s omenon |1 buGamonexa LIOK
’ https://m.edsoo0.ru/8866c3ea
U yTJIOB
N3mepenune TMHEHHBIX U YTIIOBBIX
11 BEITUYHH, BEIUMCICHHE OTPE3KOB 1
U yTIIOB
12 N3mepeHne IMHEWHBIX U YTIIOBBIX 1

BCJIMYNH, BBIYUCIICHUC OTPE3KOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

U yIJIOB

13

[epumeTtp u momans Gpuryp,
COCTaBJICHHBIX U3
PSIMOYT OJIbHUKOB

14

[epumeTp u momans Gpuryp,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

15

[TonsATHE O paBHBIX
TPEYroJbHUKAX U NIEPBUYHBIC
MIPEACTABJIEHUS O PABHBIX

¢durypax

bubmmoreka [{OK
https://m.eds00.ru/8866ce80

16

Tpu npr3Haka paBeHCTBA
TPEYrOJIbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866d1fa

17

Tpu npr3Haka paBeHCTBA
TPEYrOJIbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866d34e

18

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8866e01e

19

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edso0.ru/8866e88e

22

[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

23

[Ipu3Haku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB

24

CBOJCTBO MEINAHEI
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€E

bu6mmoreka [JOK
https://m.edso0.ru/8866e9ec



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

CBOJICTBO MEINAHEBI

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K THIIOTEHY3€
26 PaBHOOeipeHHbIC U bubmuoreka [IOK
PaBHOCTOPOHHHE TPEYTOJIbHUKH https://m.edsoo0.ru/8866d6fa
97 [Ipu3naku u cBoiicTBa bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866d880
28 [Ipu3naku u cBoiicTBa bubnuorexa [JOK
PaBHOOCAPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866d880
29 [Ipu3naku u cBoiicTBa bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866e26c¢
30 HepaBencTBa B reomeTpun
31 HepaBencTBa B reomeTpuu bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaBencTBa B reomeTpuu
33 HepaBenctBa B reomeTpun
34 [IpsiMOYTOIBHBIN TPEYTOJIBHUK C bubmuorexa [JOK
yriiom B 30° https://m.edso0.ru/8866eb22
35 [IpsiMOYrOIBHBIN TPEYTOJIBHUK C
yriiom B 30°
36 KonTtponpHas paboTa o teme bubnuoreka [JOK
"TpeyroabHuKu" https://m.edsoo.ru/8866echc
37 ITapannenvHbIE IPAMBIE, UX bubnunoreka [JOK
CBO¥CTBa https://m.edsoo.ru/8866ef64
38 [Taterit moctynar EBxnuna
Hakpect nexarue,
COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTJIBI, bubnmorexa HOK

O6paSOBaHHLIe Ipu NnepeCcecUYCHNU
apallICJIbHBIX IMPAMBIX CCKyIJ.ICfI

https://m.edso0.ru/8866f086



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

40

Hakpecr nexaiuue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHUC YI'JIbI,
o0pa3oBaHHbIE MPH NTEPECEUCHUN
NapaJuICIbHBIX MPSMBIX CEKYILEH

41

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEn

42

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE MIPH NIEPECEUEHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEn

43

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU MTEPECEUCHUU
napajuleNbHBIX IPSIMbIX CeKYyIlen

bu6mmoreka [IOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napayieTbHOCTH
MPSIMBIX Y€pe3 PAaBEHCTBO
paccTOSsIHUM OT TOYEK OJHOM
MpSAMO# 0 BTOPOH MPAMOi

45

[Ipu3Hak napamiebHOCTH
MPSAMBIX YEPE3 PAaBEHCTBO
pacCTOSIHUM OT TOYEK OJHOM
MIPSIMOM JI0 BTOPOU MPSAMOM

46

CymMma yrioB TpeyroyjbHHUKa

bu6mmoreka [JOK
https://m.eds00.ru/8866630

47

CymMma yrioB TpeyroyjbHHUKa

bu6mmoreka [JOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630

https://m.eds00.ru/8866f8ba

bubmuoreka [JOK

48 BHCIIHIE YLl TheyT oMb HIa https://m.edsoo.ru/8866fase
49 BHelHue yriel TpeyrojbHUKa
50| apumenme mpme, ey BuGnmonesa LIOK
T — https://m.edsoo.ru/8866fe6e
51 OKpyXHOCTb, XOPJIbl U TUAMETP, bubnuorexa [JOK
UX CBOMCTBa https://m.edso0.ru/88670800
52 KacarenpHast K OKpY’)KHOCTH Brbmiorexa LIOK
https://m.edsoo.ru/88670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YTOJI
o4 OKpyXHOCTb, BIIUCAHHAS B YTOJI
55 [Tonarue o 'MT, npumeHenue B bubnuoreka [IOK
3aagax https://m.edso0.ru/8867013e
56 [Tonsitue o 'MT, npumeHeHne B bubmuorexa [JOK
3aa4ax https://m.edso0.ru/88670508
BuccekTpuca u cepeTMHHBIN
57 MEePIEHIUKYIISIP KaK
reOMEeTpPHUECKHUEe MeCTa TOYeK
58 OKpy>XHOCTb, OIIMCAHHAS OKOJIO bubnuoreka [JOK
TPEYroJibHUKA https://m.edsoo.ru/88670a62
59 OKpy»XHOCTb, OIUCaHHAsL OKOJIO
TpPEeYroJbHUKa
60 OKpyXHOCTb, BIIUCAaHHAs B bubnuoreka [IOK
TPEYroJbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAaHHAs B
TPEYTOJIbHUK
62 IIpocrenmue 3agaun Ha bubnuoreka [IOK

MMOCTPOCHUC

https://m.eds00.ru/88671188



https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188

IIpocrenmue 3anauu Ha

bubmuoreka [JOK

63 MOCTPOCHUE 1 https://m.edso0.ru/886712d2
y 'I'<(())HTponLHasI pabota mo Teme . Butorexa LOK
KPYIHOCTD M XpYT. https://m.eds00.ru/88671462
I'eomerpuueckue nocrpoenus”
o HOBTOPGHI/IC " O606HI€HI/I€v . BuGmorexa LIOK
SHATHIT OCHOBHBIX TOHATHI H https://m.edso0.ru/886715b6
METOJIOB Kypca 7 Kiacca
66 U 5 1 bubmmoreka [{OK
TOTOBaz KOHIpoILHast pabota https://m.edso0.ru/886716ec
[ToBTOpEHue u 060061IeHNE
67 3HaHUW OCHOBHBIX ITOHATHMN U 1
METOJIOB Kypca 7 Kiacca
. HOBTOPGHI/IG u 0606H1eHI/Ieu . Bu6morexa LIOK
SHAHMH OCHOBHBIX HOHATIH 1 https://m.edso0.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka Kontpoabubie | IIpakTudeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThbI pecypcbl
1 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOICTBa https://m.edso0.ru/88671af2
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, ero npu3HaKu u 1 bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/88671ca0
YacTHele citydan
4 napajuieJIorpaMMOB 1 bubmuorexa [JOK
(IpsIMOYTOJILHHK, POMO, KBaJIpar), https://m.edsoo0.ru/88671dea
WX MPU3HAKHU U CBOMCTBA
YacTtHble citydan
5 napajuieJIorpaMMOB 1 bubmuorexa [JOK
(TIpsAMOYTOJILHUK, pOMO, KBajpar), https://m.edsoo0.ru/88671f20
UX MIPU3HAKKU U CBOMCTBA
YacTtHble ciiydan
5 MapaJjIeIorpaMMoOB 1 bubnuoreka [JOK
(IpsAMOYTOJILHUK, pOMO, KBajpar), https://m.edsoo.ru/8867209c
MX MPU3HAKHU U CBOMCTBA
7 Tparers 1 bubnuoreka [JOK
https://m.edso0.ru/88672358
8 PaBHOOOKAs ¥ IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/8867252e
9 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpamnenuu https://m.edso0.ru/88672858
10 Meron yaBOeHUs METMaHbI 1 bu6mmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 IlenTpanpHas cuMMeTpus bubamorexa LIOK
https://m.edso0.ru/88672b14
12 KonTtposnpsHas paboTa o teme bubmuoreka [IOK
"UeTbIpEXyroabHUKN" https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o bubnuorexa [JOK
MPOMOPIHOHATIBHBIX OTPE3KaxX https://m.edso0.ru/8867337a
14 CpenHsis TUHUS TPEyroJibHUKA brbmorexa HOK
https://m.edso0.ru/88672e0c
15 CpenHss TUHUS TPEyroJibHUKA Brbmiorexa LIOK
https://m.edso0.ru/88672f38
16 Tpaneuus, e€ cpeaHsist TUHHAS bubmmorexa LIOK
https://m.edso0.ru/88672358
17 Tpanenus, e€ cpenHss TMHUA bubmmorexa LIOK
https://m.edso0.ru/88673064
18 [TponopumoHanbHBIE OTPE3KH bubmmorexa LIOK
https://m.edso0.ru/88673794
19 [TponopumoHanbHBIE OTPE3KH bubmmorexa LIOK
https://m.edso0.ru/88673794
20 LlenTp Macc B TpEYroJIbHUKE Bubmiorexa LIOK
https://m.edsoo.ru/886738fc
bubnuoreka [JOK
21 Hozobutsie Tpeyroabiiit https://m.edscﬁ).ru/88673a78
99 Tpu npuszHaKa moaoous bubnnoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/88673bae
93 Tpu npuszHaKa moaoous bubnunoreka [JOK
TPEyroJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npuznaka nogo6us bubnuoreka [IOK
TPEYroJbHUKOB https://m.edsoo.ru/8867400e
25 Tpu npuznaka nogoous



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

TPEYroJIbHUKOB

[Tpumenenue mo00us npu

26 pEIICHUN TPAKTHYECKUX 3a/1a4
97 KonTtposnpsHas paboTa o teme bubmuoreka [IOK
"TTo06HBIE TPEYTOJILHUKH" https://m.edso0.ru/8867445a
28 CaoiicTBa Tuomaaeu bubnuorexa [JOK
reOMETPUYCCKUX PUTYD https://m.edso0.ru/886745fe
29 DopMyItbl IS TUIOIAAN bubnuoreka [JOK
TpeyrojbHUKA, MapajieIorpaMma https://m.edso0.ru/88674860
30 DopMyItbl IS TUIOIAAN bubnuorexa [JOK
TpeyroJjbHUKA, MapajieaorpaMma https://m.edsoo0.ru/88674a22
31 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TpeyroJibHUKA, apauiesorpaMma https://m.edsoo0.ru/88674a22
32 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TpeyroJibHUKA, apauiesiorpaMma https://m.edso0.ru/88675288
33 DopmyJIbl I TIIOIIAAN bu6mmoreka [IOK
TPEyroJibHUKa, MapajuieorpaMma https://m.edsoo.ru/8867542c
34 Brruncnenue miomnanaeii CiIoXHBIX bu6mmoreka [IOK
buryp https://m.edsoo.ru/88674e78
35 [Tnomanu puryp Ha KIeT4aTOM bubnuorexka [JOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnomaau mogoOHBIX HUryp
37 [Tnomaau mogo6HbIX puryp
38 3agauM ¢ IPaKTUUYECKUM bu6mmoreka [JOK
COJICpKAHUEM https://m.eds00.ru/88675558
39 3afauu ¢ IPaKTUUYECKUM bu6mmoreka [JOK
CoJIepKaHUEM https://m.eds00.ru/88675684
10| oroms moworatonol b morera LIOK

IUTOII AT

https://m.edso0.ru/88674f90



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90

41 KonTtposnsHas paboTa o teme bubmuoreka [IOK
"TInomans" https://m.edso0.ru/8867579c
42 Teopema [1udaropa u e€ bubmuorexa [IOK
NPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e€ bubnuorexa [JOK
MPUMEHEHUE https://m.edso0.ru/88675918
44 Teopema [Iudaropa u e€ bubnuorexa [JOK
PUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
IIpUMEHEHNE
46 Teopema ITudaropa u e€
IIpUMEHEHNE
Onpenenenue
TPUTOHOMETPUUECKUX (PYHKIIMN
- :;ZS?ZEB};{F;I";HPXMOYFOHBHOFO bubmoreka [IOK
’ https://m.edso0.ru/88675d32
TPUTOHOMETPHUUYECKHE
COOTHOILEHUS B IPSIMOYI'OJIbHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubnmuoreka [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHO€E TPUTOHOMETPUYECKOE
TOXECTBO
50 OCHOBHO€E TPUTOHOMETPUYECKOE
TOXECTBO
KonTposnpHas paboTa o teme
51 "TeolfeMa HI/I(II;)aropa Y Havana bubnmorexa IOK
| https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
50 BrcanHble ¥ LICHTPAJIbHBIC YIIIBI, bubnuoreka [IOK

yroJ MeXAy KacaTeIbHON U XOpAOH

https://m.edso0.ru/8a1415b2



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2

BrucanHble U LIEHTPAJIbHBIE YIJIbI,

bubmuoreka [JOK

53 YroJl MKy KacaTeJIbHOM U XOpaoi https://m.edsoo.ru/8a141940
BrnivcanHble U IEHTpaJIbHBIE YIJIbI, bubmuorexa [IOK
54 . .
YroJl MKy KacaTeJIbHOM U XOpaoi https://m.edsoo.ru/8a141b34
VYTIIbI MEXKIY XOpJIaMu U
> CEKYIIUMU
56 VYTIIbI MEXKIY XOpJIaMu U
CEKYIIUMU
BrircaHnHbIe 1 OTIICAHHBIC
o7 YEeTBIPEXYTOJIBHUKH, UX NIPU3HAKA U Brbmiorexa LIOK
B ’ https://m.edsoo0.ru/8a140f86
CBOWCTBa
BrircanHbIe 1 OTIICAHHBIC
58 YEeTBIPEXYTOJILHUKH, UX PU3HAKH U Bubnuorexa LIOK
B ’ https://m.edsoo.ru/8a1416d4
CBOWCTBa
BrircanHbIe 1 OTIICAHHBIC
59 YETBIPEXYTOJIbHUKH, UX MPU3HAKU U bubamorexa LHOK
. ’ https://m.edsoo.ru/8a1416d4
CBOWCTBA
[IpumeHeHre CBOMCTB BIIMCAHHBIX
50 Y OTNTMCAHHBIX YETHIPEXYTOIBHUKOB
MIPH PEIICHUN TEOMETPHUYECKIX
3ama4
[IpuMeHeHne CBOWCTB BIMCAHHBIX
61 Y OITMCAHHBIX YETHIPEXYTOIBHUKOB
MIPU PEIICHUN TE€OMETPHUECKIX
3a1a4
62 B3anmHoe pacrionoxeHue 1Byx bu6mmoreka [JOK
OKpY)KHOCTEH, 00IIre KacaTelnbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanune okpyxHocrein bubnmorexa HOK
https://m.edsoo.ru/8a1410a8
64 KonTponsHas pabota o Teme bu6mmoreka [JOK



https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8

"Vl B OKpy)kHOCTU. Brincanusie
U ONMCAHHBIE YETHIPEXYTOJIbHUKH"

https://m.edso0.ru/8a141c88

[ToBTOpEHNE OCHOBHBIX NOHATUN U

65 METOJIOB KYPCOB 7 U 8 KJ1acCOB 1 Bubmorexa LIOK
HOB 9P . ’ https://m.edsoo.ru/8al41ddc
000011IeHUE 3HAHUN
[ToBTOpEHNE OCHOBHBIX NOHATUN U
66 METOJIOB KYPCOB 7 U 8 KJ1acCOB 1 bubmaorexa [IOK
HOB 9P . ’ https://m.edsoo.ru/8al4lefe
000011IeHUE 3HAHUN
bubmmoreka [{OK
67 " o 1
ToroBai KOHTpOJbHad pabota https://m.edso0.ru/8a142368
[ToBTOpEHNE OCHOBHBIX NOHATUN U
68 METOJIOB KYPCOB 7 U 8 KJ1acCOB 1 bubmaorexa [IOK
HOB 1P . ’ https://m.edsoo0.ru/8al1420ac
00001IIeHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox

NpoOBePsIEMOro
pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacnio3naBate M3ydeHHbBIE TeOMETpHYECKHE (DUTYPBI, ONPENeNsiTh UX
B3aMMHOE€ PpAaCIOJIOXKEHHE, H300pakaTh TI'eOMETpUYECKHe (QUTypHI,
BBINIOJIHATh YEPTEKM MO YCIOBHUIO 3aj1aud. M3MmepsATh JNHMHEHHBIE U
YIJIOBBIE BEJIMUMHBL. PenaTte 3a1auu Ha BBIYMCIEHUE UIMH OTPE3KOB U

BCJIMYMH YI'JIOB

6.2

Henarb rpyOyro OIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH MPEIMETOB B
peanpbHON JKWU3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paznmuuarh

PasMEPEBI OTUX 00BEKTOB 110 MOPAAKY BECIIUYNHBL

6.3

CTpOI/ITB YEPTEIKU K TCOMCTPUICCKHUM 3a/ladyaM

6.4

[Tonp30BaThCst MpU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU

3a1a4

6.5

[IpoBoauTh  JOTHMYECKHE  pPACCY)KIEHUS  C  HCIOJIb30BAaHUEM

TE€OMETPUIECKUX TEOPEM

6.6

[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBONCTBOM MEIMAHbI, MPOBEAEHHONW K THUIOTEHY3€

IIPAMOYT'OJIBHOI'O TPEYIroJbHUKA, B PEHICHUN I'€COMETPUICCKUX 3ada4

6.7

OHpe,Z[eJ'IﬂTB MapalyiICJIbHOCTh IPSAMBIX C IIOMOHIBIO YIJIOB, KOTOPLIC
06pa3yeT C HUMHU CCKYyIlasd. OHPCHCHHTB MapauiCJIbHOCTh IIPAMBIX C
IIOMOIIBIO PpaBCHCTBA paCCTOHHI/Iﬁ OT TOYCK O,HHOﬁ HpHMOﬁ J0 TOUYCK

JIpYyrou npsmou

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYHMCJICHUA KW HAXOJHWTb YHCIOBBLIC U 6YKBeHHLIe
3HAYCHHUA YIJIOB B TCOMCTPHUYCCKUX 3aJadaX C MHCIOJIb30BAHUCM
CYMMBI YIJIOB TPCYTOJIbHHUKOB W MHOTI'OYT'OJIBHHUKOB, CBOICTB YIJIOB,
O6paSOBaHHLIX npu MNEpeCCUCHUN JBYX MaAPAJUICIIBHBIX MPAMBIX

ceKymeﬁ. Pemate MPAKTUYCCKUC 3a/1aY1 HA HAXOKACHHUC YTIJIOB

6.10

Brnanets IIOHATHEM reoMEeTpUICCKOIo MECTa TOYCK. YMmeTh

onpeneniaTh OUCCEKTPUCY yIila M CEepeWHHBIA TNEPHEeHIUKYIIp K




OTPE3KY KaK rCOMCTPHUICCKUEC MCCTA TOUCK

6.11

@opMyIMpOBaTh OINPEACICHUS OKPYXHOCTH U Kpyra, XOpAbl |
JMaMeTpa OKPYKHOCTH, IIOJb30BaThbCSI MX CBOMCTBAaMH. YMETH

IIPUMEHATH 3T CBOMCTBA IIPU PELICHUU 3a4a4

6.12

Biagere noHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTb e€ ueHtp. llonp3oBarbcs (akramMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA [IEPECEKAIOTCSI B OJIHOM TOUKE, U O
TOM, YTO CEpPEAVHHBIC INEPHNEHAMUKYISAPHl K CTOPOHAM TPEYTrOJbHHKA

MIEPECEKAIOTCS B OJIHOM TOUKE

6.13

Bnagerp mnoHSATHEM KacaTenbHOM K OKPYXKHOCTH, TOJIb30BaThCS
TEOPEMOM O MEPHEeHIUKYIIPHOCTH KacaTeJbHOM U paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHUs

6.14

ITonp30BaThCs HpOCTeI\/'IIHI/IMI/I TCOMETPUUCCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITI) OCHOBHBIC TCOMCTPHYCCKHUEC TIIOCTPOCHUA C TOMOMIBIO

LHAPKYJIS ¥ JIMHENKA

8 KVIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBaTe OCHOBHEIE BHUJbI ‘ICTBIpéX}’FOJ'IBHI/IKOB, HUX 3JICMCHTEI,

ITOJI30BATHCA MX CBOMCTBAMU IIpyu pECUHICHNH I'COMECTPHUICCKUX 3ada4d

6.2

HpI/IMeHﬂTB CBOMICTBA TOYKH NnepeceucHuss MEAuaH TPCYroJIbHHUKaA

(TIeHTpa Macc) B pelieHuH 3a1a4d

6.3

Bnagers mnoHsTHEM cpeaHEeW JIMHMM TPEYrojibHUKAa M TpaleluH,
OPUMEHSTh WX CBOICTBa MpH pELHICHUU TI'E€OMETPHUUECKUX 3ajad.
[Tonb3oBatbest Teopemoii danieca U TEOPEMO O MPOMOPLIUOHATBHBIX

OTpPE3KaX, MPUMCHATH UX IJISI pCHICHUS NTPAKTUYICCKUX 3a1aY

6.4

[IpuMeHsAT, mNpU3HAKU MOAOOMS  TPEYrOJBbHUKOB B  pELICHHH

TCOMETPHUUYCCKUX 3adavd

6.5

ITonb3oBaTbesa Teopemoit [Indaropa i penieHus reoMeTpUIecKux U
MpakTH4eCKUX 3azad. CTpouTh MaTEMaTHUYECKYyI0 MOJENb B

NPaKTUYCCKUX 3aHavdax, CaMOCTOATCIBHO ACJIAaThb ‘{CpTé)K N HaXOJHUTb




COOTBCTCTBYIOIIHC NJIMHBI

6.6

Biagets nOHATHSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOIO yrja
IIPSIMOYT'OJIBHOTO TpeyrosibHUKa. Ilonb30BaTbes 3TUMU NOHATUAMU

U PCIICHUSA MPAKTUYCCKUX 3a1a4

6.7

Bbrancnare (pa3iauyHBIME  CIIOCOOAMH) TUIOIIAAb TPEYrojJbHHKA U
IUIOIIAAX MHOTOYIOJBHBIX (uryp (mMonb3ysach, TIA€ HEOOXOIHMO,
KaJIbKyJasaTOpoM). IIpUMEHSTh MoydeHHbIE YMEHUS B MPAKTUYECKUX

3agadax

6.8

BitageTs MOHATHAMM BIMCAaHHOTO U LIEHTPAJIBHOIO yIrjla, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yrilax MeXAy XopAaMu (CEeKyIHMH) U
yrie MeXJy KacaTeJIbHOW M XOpPJOM NpPHU PEUICHUH T'€OMETPUYECKUX

3aaa4

6.9

BJ'IaI[eTI) IIOHATHUEM OIIMCAaHHOTI'O '—ICTI)IpéXYFOJ'II)HI/IKa, IIPpUMCHATH

CBOMCTBA OIMCAHHOTO YETHIPEXYTOJbHUKA IIPH PEIICHUH 3a]a4

6.10

HpI/IMeHSITI) IMOJTY4YCHHBIC 3HaHUuA Ha IMPAKTHUKE — CTPOUTH
MaTeMaTH4YCCKUE MOJCIN JId 3aaad peam,Hoﬁ KU3HU U IMPOBOAWTDH
COOTBECTCTBYIOIIUEC  BBIYUCIICHHUA C TPUMCHCHUEM 1'[0,21061/15{ n

TPUTOHOMETPHH (IOJIB3YSICh, TJI€ HEOOXO0AUMO, KAJIbKYIISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
Havansneie nonsatus reomerpun. Touka, npsmas, OTPE30K, Jyd. YToJ. Buasl
6.1 yrioB. BeprukansHele M cMexHbIEe yribl. buccekrpuca yrina. Jlomanas,
MHOTOYroJpHUK. [[apauiebHOCTE M NEPIEHAMKYIISPHOCTD IIPSAMBIX
6.9 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [IpuMepsl cUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TOCTPOCHHSI C MOMOUIbIO HUPKYJAS W JUHEHKU. TpeyrosibHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W pAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJIbHUKA
65 CpoiicTBa W TpU3HAKKM PaBHOOENPEHHOTro TpeyrosibHHUKa. [lpusHaku
' PaBEHCTBA TPEYTOJIBHUKOB
6.6 CBoiiCTBa U NMPU3HAKH NAPAJUICIBHBIX NPSAMBIX. CyMMa yrioB TPEYrOJIbHUKA.
' Bremnue yriiel TpeyrojbHAKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MEOUaHbl MPAMOYTOJBHOTO
6.7 TPEYrOJbHUKA, MPOBENEHHOW K runoreHyse. IIpusHakum paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSIMOYroJbHBII TPEYrOJIBHUK C YIIIOM B
30°
HepaBeHncTBa B reoMeTpuy: HEPAaBEHCTBO TPEYrOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OojbIleM yrie © OOJbIIeH CTOpPOHE
TpeyrojabHukKa. lleprienauKymnsap 1 HaKJIOHHAs
6. I'eomerpuueckoe Mmecto Touek. buccekTpuca yriia M CEpeIMHHBIN
' NEPIIEHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK
OkpyXHOCTH U Kpyr, XOpAa M JuaMeTp, HuX CBOMCTBa. B3auMHoe
6.10 paclojoKEHUE OKPY)KHOCTM M mnpsaAMod. KacarenbHads U cekymas K
OKPY’KHOCTH
6.11 OxpyXHOCTb, BIUCaHHas B yroj. BrucaHHas M onMCaHHas OKPYKHOCTH
. TPEYroJIbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2

[IpsiMoyroabHUK, poMO, KBapaT, UX MIPU3HAKH U CBOMCTBA

Tpaneuus, paBHoOOKast Tpamnerus, e€ cBoiicTBa U Npu3Haku. [IpsmMoyroabHas

6.3
Tpaneuus
6.4 Meron yaBoenuss Menuassl. LlenTpanbHas cummerpusa. Teopema Paneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Momobue TpeyronpHUKOB, KO3 dumueHtT moxodus. I[lpusHaku mOH0OHS
' TPEYroJabHUKOB. [IpruMeHeHue mogo0us mpy pelieHHH MPAKTUISCKUX 3a1a4
6.7 @opmynbl U1 IUIOIIAJM TPEYroJibHUKA, HapajjenorpamMma, pomba u
' Tpanenuu
6.8 CpoiictBa miomaneil reomerpuueckux ¢uryp. OTHomeHHe IUIOIAAeH
' oA0OHBIX Uryp
6.9 Brruncienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Ilucdaropa npu pemeHun
' MPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIJIa MPSMOYTOJIbHOTO TpPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | pUTOHOMETPUUECKHE
¢byaknun yrimos B 30°, 45° u 60°
6.1 Brnucanneie W IEHTpajbHBIE YIJIBI, YroJd MEXKIy KacaTelIbHOW W XOPAOH.
' VYTIbl MEXIY XOpJIaMU U CEKYITUMU
6.13 Bnucanubie ¥ ONMCcaHHbBIE YETHIPEXYTOJILHUKHI
6.14 B3anmHoe pacnonokeHue JByX OKpyxkHocTei. Kacanue OKpyXKHOCTEH.

OO1ue kacaTelbHbIE K ABYM OKPYKHOCTSIM




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'0
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh HUX MPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUM 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HAaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKa3bIBAHUH

YMeHne ornepupoBaTh MOHSITHSAMHU: HaTypalbHOE YHCIIO, TPOCTOE H
COCTaBHOE 4YHCJIO, JEIMMOCTh HaTypalbHBIX YHCEN, MpPHU3HAKU
NEMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHKCJIO, apu(MeTHdyecKuil KBaJpaTHBIM KOpEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, TNPEICTABIATH 4YHCIAa Ha KOOPAMHATHON
OpsIMOM, OKPYIJIATH YHCIA; YMEHHE [ellaTh MPUKHUIKY U OLIEHKY

pe3yiabTara BBIYHCIICHUH

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypallbHOW CTENeHU
OoJbIlle EQWHUIIBI; YMEHHE BBINOJHATH pacy€érbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN U
BBIPKEHUIN C KOPHSIMH, Pa3JI0KEHHE MHOTOYJICHa Ha MHOXHUTENH, B
TOM 4YHUCJIE€ C WCIOJIb30BaHHEeM (GOpMyJ pa3HOCTH KBAJpaTOB H

KBaJgpaTa CYMMBI U pa3HOCTHU

YMmenue ONICpUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C

HepeMeHHOﬁ; YMCHUC pPCIIATH JIMHENHBIE U KBaJIpaTHBIC YpPaBHCHUA,




IpoOHO-pallMOHANIbHBIE YPAaBHEHUS C OIHOW NEPEeMEHHOM, CHUCTEMBI
JIBYX JUHEHHBIX YPAaBHCHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE M JApPOOHO-pAllMOHANBHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM 4YHCJIE IIPU PELICHUH 3a1a4 U3 IPYrux IIPEAMETOB
U IPAKTUYECKHUX 3a7a4; YMEHHUE MWCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsl peleHuil

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBath MOHATHIMU: (GYHKIUS, rpaduk GyHKINU, HYIH
¢byHKINH, IIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GyHKIMY; yYMEHUE OTepupoBaTh MOHATUSAMU: npsimast
MIPONOPLIMOHAIIBHOCTD, JUHEHHAsT (QYHKUUS, KBagpaTUyHas (QyHKIMS,
oOpaTHasi NPONOPLUUOHANBHOCTh, Mapabona, rumnepobosia; yMeHHe
cTpouth rpaduku GYHKIUNA, UCTIOIB30BaTh TPpa(UKH I ONIPEICIICHUS
CBOMCTB IPOIIECCOB M 3aBUCUMOCTEH, JUIsl PELIEHUs 3a1ad U3 JPYTrux
yu4eOHBIX TPEAMETOB U peallbHOM JKU3HMU; YMEHHE BBIPAXKATh

(hopmynamMu 3aBUCHMOCTH MEXIY BeTUINHAMU

Ymenue OIIepUPOBATH TIOHSTHSIMH:: MOCIIEI0BATEIBHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
WCIOJIb30BaTh CBOMCTBA MOCIENOBATEIbHOCTEH, (HOPMYIIBI CyMMBI U
oOmiero ujeHa IMpH pElIeHUd 3a/ady, B TOM 4YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCIE HA MPOLIEHTHI,
IO M YacTH, JBUXKEHHE, pPadoTy, IIEHy TOBapOB M CTOMMOCTh
MOKYIIOK U yCIIYT, HaJIOTH, 3a7]a4u U3 00JacTU yIpaBiIeHUs JIMYHBIMU U
ceMeiiHbIMU  (MHAHCAMM); YMEHHME  COCTAaBJIATH  BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMBl IO YCJIOBHUIO 3ajayu,
UCCIIEJIOBATh MOJIyYEHHOE PElICHHE W OIEHMBATh MPaBAOINOI00HOCTD

INOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATUAMM: (GUrypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHHMH TPEYroJbHUKH, NPSAMOYIOJbHBIH TPEYrOJbHUK,
MenuaHa, OUCCEKTpUCa U BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
napaujienorpaMM, pomO, TNPSMOYrOJbHHMK, KBajapar, Tparenus;
OKPY>KHOCTb, KpyT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMHU
¢urypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOM

JKU3HH, Ha HAXOXKICHUC TCOMCTPHUYCCKUX BCIMYHNH C IMPHUMCHCHUCM




M3YUYEHHBIX CBOMCTB (Uryp u pakroB

10

YMeHue omnepupoBaTh TOHSATHUSMHU: PaBEHCTBO (QUTYpP, PaBEHCTBO
TPEYrOJBHUKOB; TapauIeIbHOCTh U TMEPHEHAUKYISPHOCTh TMPSMBIX,
yroJl MEXKIy MpsSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOEKIIUS,
noao6ue ¢uryp, moJ00HBIC TPEYrOJIbHUKH, CAMMETPHUS OTHOCUTEITHHO
TOYKH W TIPSIMOH; YMEHHUE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nojobue GuUryp, MapaieIbHOCTh U TEPIECHANKYISIPHOCTh MPSMBIX B

OKpYKaloIlleM MUpe

11

YMeHue omnepupoBaTh IOHATUAMM: JUIMHA, PAacCTOSIHUE, Yroj
(BenMuMHA yrja, CUHYC W KOCHUHYC yIJIa TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHpE; YMEHHE MpPUMEHATh (OpPMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapAJIICNIECNUIENAA; YMEHHE NPUMEHATh IPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIUHCIICHUS JUTHMH, PACCTOSTHUM, IUTOIIAACH

12

YMmenue wu300paxaTh IUIOCKME QUIypl W WX KOMOMHALUH,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C TOMOUIbI YEPTEXKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIH

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh  MOHATHSAMH:  TNPSAMOYrojibHas — cHUCTEMa
KOOpJMHAT, KOOPJIMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOPA HA YKCIIO0, CKAISIPHOE MPOU3BECHHE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl U KOOPIMHATHI JJIsl MPEICTABIICHUS
JaHHBIX M pELIEHUS 3aJa4y, B TOM UHCIE M3 JAPYrUX Y4eOHBIX

npecaIMCTOB U peaHLHOﬁ KHN3HU

14

YMeHue omnepupoBaTh IOHATUSAMHU: CTOJOMKOBBIE U KPYTrOBBIE
IMarpaMMbl,  TaOJUIBl, cpeiHee  apudMeTHueckoe, MeauaHa,
HauOoJiplllee M HAaUMEHbLIEEe 3HAYEHUs, pa3Max UYMCIOBOIO Habopa;
YMEHUE  U3BJEKaTb, MHTEPIPETUpPOBaTH M  MpeoOpa3oBbIBAThH
UHpOpMaLMIO, NPEJCTAaBICHHYI0 B TaOMMIlaX M Ha JMarpammax,
OTpaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SBJICHUI; yMEHHE paclo3HaBaTh M3MEHUYHMBBIC BEIWYMHBI B

OKpYyKarouemM MUpe

15

YMeHue omnepupoBaTh MOHATHSIMHU: CIyYalHBIA ONBIT (CIay4alHbIN

BKCHepI/IMeHT), QJICMCHTApPHOC coOBITHE (3J'ICMCHTapHBII71 I/ICXO,Z[)




CIIy4aifHOTO OIbITa, CiIydyailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHUE HAXOJUTh BEPOSATHOCTH CIIyYallHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH;, YMEHHE pElIaTh
3a7a4d METOJOM OpPraHU30BaHHOIO Iepedopa M € HCHOIb30BaHUEM
MpaBUja yYMHOXKEHHs, YMEHHE OILCHHMBATH BEPOATHOCTH pEATbHBIX
COOBITUH W SIBJICHUWI, MOHMUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHUH B OKPYKAalOIIeM MHpPE H B JKU3HHU;
3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €T0 POJIbIO B MAaCCOBBIX ABJICHHUAX

16

YMenue BbIOMpATh NOIXOJSAIIMM W3YYEHHBIM METOJ Al pPELIeHHs
3a/1a4d, IPUBOJUTH IMPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U JKU3HU, PACIIO3HABATH IPOSIBJIICHUE 3aKOHOB MATEMAaTUKU B
HUCKYCCTBE, OIIMCHIBATh OTIEIbHBIE  BBIJAIOIIMECS  PE3YyJIbTaThl,
MIOJy4EHHBIE B XOJE Pa3BUTUS MAaTEMATHKU KaK HAYKH, IPUBOJUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOW UCTOPHUH




HHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHKE

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHbIE M JECATUYHbIE JpOOM, IMPOLEHThl, OECKOHEUHbIE
' MIEPHOIUICCKHIE IPOOH

13 PanponanbHbie uyncna. Apudmernyeckue omepanuu € parroHaIbHBIMU
' yHcliaMu

14 JHelictBurenbHbie uncna. ApugMeTHyecKkue omnepaluu ¢ ACHCTBUTEILHBIMHU
' yycliaMu

Le [IpuOnmxEHHbIE BBIYUCICHUS, MpaBUJa OKPYIJICHHS, NMPUKUIKA M OLEHKa
. pe3yJbTaTa BIYUCIECHUN
2 AnreOpandecKue BRIPaKCHHS

2.1 bykBeHHbIE BhIpaKeHUS (BbIpAKEHHS C TEPEMEHHBIMH )

29 Crenenp ¢ uenbiM nokazateneM. CTeneHb C pallMOHAIBHBIM TOKa3aTelleM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudMeTnuecknii  KOpEHb  HATypallbHOW  cTemeHu.  JleWcTBus  C
' apupMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEeHHS 1 HEpaBEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 YucnoBele MOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN

42 Apudpmernueckas U reomerpuueckas mnporpeccuu. Popmyna CIOXKHBIX
' MIPOLIEHTOB
5 OyHKIMH




Oynkuus, crnocoObl 3amanus ¢(yaknuu. [padux  dyHkmuu. OO6nacTh

ONpeNeNieHnusT W MHOXeCTBO 3HaueHud ¢Qynkumu. Hynmu  yakmoum.

5.1. [IpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIUH.
Makcumymbl U MHUHUMYMBl QyHKOuH. HauGonbinee u HauMeHbIIee
3Ha4YeHHe (PYHKIUU HA TPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunarthnas npsmas

6.2 JlexapToBbI KOOPAUHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa

7.2 TpeyronbHuk

7.3 MHOToyrojasHUKU

1.4 OKpyXHOCTb U KpYyI

7.5 N3mepenune reoMeTpuyecKuX BETUYHH

7.6 BexTopsl Ha IIIOCKOCTH

8 BeposSTHOCTB M cTaTHCTHKA

8.1 OmnucarenbHas CTaTUCTHUKA

8.2 BepostHocTh

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Marematuka. ['eometpusi: 7 - 9-e kinaccel: 6a30Bblil ypoBeHb: yueOHUK; 14-¢ u3nanue,
nepepadboranHoe AtanacsH JI.C., byry3os B.®., Kagomier C.b. u n1p. AknnoHepHOE
obiectBo «M3marenbcTBo «IIpocBerienuey»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

» Martematuka. ['eomerpusi: 7 - 9-e kiacchl: 6a30BbIN YPOBEHb: YUeOHUK; 14-¢ n3manue,
nepepadotannoe Atanacsa JI.C., byryzos B.®., Kanomues C.b. u ap. AkupionepHoe
obmectBo «M3natenbctBo «IIpocBemnieHuey

* [Toypounsie pazpaboTku 1o reomerpuu 7 kinacc. — 4-e uzn. — M.: BAKO, 2020. — 368 c. —
(B moMo11h MIKOTEHOMY YUHUTEITIO).

obmectBo «M3natenbeTBo «IIpocBemnieHuey

* [loypounsie pa3paboTku 1Mo reoMeTpun 8 kiace : mocodue s yaurens / H.®. Naspuosa.
— 4-e m3x., uctip. — M.: BAKO, 2021. — 416 c. — (B momo1iip NIKOJI-HOMY YUUTEIIO).

* Maremaruka. ['eomerpus: 7 - 9-e kiaccel: 0a30BbI YPOBEHB: paboyvast TeTpajs; [ ma3koB
10. A, ErynoBa M.B., AkiinonepHoe o6mectBo «M3narenscTBo», 2025

* Maremaruka. ['eomerpust: 7 - 9-e kiaccel: 0a30BbIH YPOBEHb: paboyast TeTpajn; I 1a3koB

10. A, ErynoBa M.B., AkninonepHoe o6mectBo «M3narensctBo», 2025

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnuoreka [JOK



BEPOATHOCTDb U CTATUCTUKA

B coBpeMeHHOM WM(PPOBOM MHpE BEPOSTHOCTb M CTATUCTHKA MpUOOpETaroT BCE OOJBIIYIO
3HaYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYECKHX MPHJIOXKEHUH, TaK W HMX POJM B OOpa3oOBaHHH,
HE00X0IMMOM Ka)JIOMy 4eloBeKy. Bo3pacTaer uucio npodeccuid, mpu OBIaICHUH KOTOPBIMU TpedyeTcs
Xopomass 6a3oBasi MOATOTOBKA B 00JAaCTH BEPOATHOCTH M CTATUCTHKH, Takas MOATOTOBKA Ba)XKHA IS
MPOJOJDKEHHS 00pa30BaHuUs U ISl YCIEITHOM MPpoecCHOHATbHON Kapbephl.

Kaxxaplif yenoBek NOCTOSSHHO MPUHHUMAET PELEHHs] Ha OCHOBE UMEIOIIMXCS Y HETO JaHHBIX. A s
000CHOBAHHOTO TPUHSTHS PELICHUS B YCIOBHSIX HEAOCTATKA WM M30BbITKAa WH(pOpMAUKA HEOOXOAUMO B
TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUUECKOE MBILIUIEHHUE.

HMeHHO TI0ATOMY OCTPO BCTala HEOOXOAMMOCTh CPOPMHUPOBATH Y 00yUarOmuXcsl (PYHKIIMOHAIBHY O
IPaMOTHOCTb, BKJIIOYAOLIYIO B c€0sl B KaUeCTBE HEOTHEMJIEMOI COCTABIIAIOIIEH YMEHUE BOCIIPUHUMATH U
KPUTHYECKH aHAJIW3UpPOBaTh HH(GOpPMALMIO, TPEACTAaBICHHYI0 B pa3jIMYHbIX Qopmax, TMOHUMATb
BEPOSITHOCTHBIA XapakTep MHOTMX pPEaJbHBIX IPOIECCOB M 3aBHCUMOCTEH, MPOU3BOIUTH MpocTeiliine
BEPOSITHOCTHBIE PACUETBHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU INpUHIUIAMH cOOpa, aHaiu3a W MPeICTaBIICHUS
JaHHBIX W3 pa3IMYHBIX c@ep KU3HM oOllecTBa M TrocylapcTBa NpUOOIIaeT oO0yJarommxcs K
oOLIeCTBEHHBIM HHTEpecaM. M3yueHre 0CHOB KOMOMHATOPUKU pa3BUBAET HABBIKU OpraHU3aluu nepedopa
U moJjcyéra yuciia BapHaHTOB, B TOM YHUCJIE B MPUKIATHBIX 33Jadax. 3HAKOMCTBO C OCHOBAMU TEOpPUHU
rpadoB co3naét MareMaTH4eCKUi PyHAaMEHT Ui JOPMUPOBAHUS KOMIETEHIIMN B 00J1aCTH HHPOPMATUKU
u 1udpoBbIX TexHOJOTUU. [lpu HM3ydeHHM CTATUCTHKU U BEPOSITHOCTH OOOTaIlaroTCsl MpPEeICTaBIICHUS
oOyyarouuxcs 0 COBPEMEHHOM KapTHHE MHUpa U METOJaX €ro MccieqoBaHus, (GOpMUPYETCs MOHUMaHHE
pOJIM CTAaTHUCTUKM KaK HCTOYHMKA COIMAIbHO 3HAUMMOM HHGOpMalMU U 3aKJIaJbIBalOTCAd OCHOBBI
BEPOSITHOCTHOTO MBIILIJICHUSL.

B cooTBeTcTBUM ¢ AaHHBIMU LIENSIMH B CTPYKType IpOrpaMMbl ydeOHOro Kypca «BeposTHOCTh n
CTaTUCTHKAa» OCHOBHOI'O OOLIEro 00pa30BaHUs BBIIENEHBI CIEAYIOLIUE COJIEPKATEIbHO-METOANYECKHE
muHuyn:  «lIpeacraBneHne MNaHHBIX M ONMUcCAaTelIbHAas CTAaTHCTHKA», «BeposaTHOCTB», «DIeMEHTHI
KOMOMHATOpUKNY», «BBeaeHue B Teopuro rpadosy.

Conepxanne muHun «lIpencraBneHne JaHHBIX M ONUCATENIbHAS CTATUCTUKA» CIY)KUT OCHOBOM IS
(dbopMupoBaHHUsS HaBBIKOB paboOThl ¢ HMHMOpManMend: OT YTEeHUs W MHTepnpeTauuud HHpopMmaiuu,
IIpeJCTaBICHHON B Ta0unIaX, Ha MarpaMMax U rpadukax, 10 coopa, IpeACTaBIeHHs U aHAJIN3a JaHHBIX C
UCIOJb30BAHUEM CTATUCTMUYECKMX XapaKTEpUCTUK CpeAHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOyyaromuecst y4arcs CYMTbIBaTb M MHTEPIPETUPOBATh JAaHHBIC, BBIIBUIATh, apryMEHTHPOBaTb U
KPUTHKOBATh IPOCTEHIINE TUIOTE3bl, Pa3MBIILIATh HAJ (DakTopamH, BbI3BIBAIOLUIMMU H3MEHUYMBOCTb, U
OLICHMBATh UX BJIMSHUE HA PACCMATPUBAEMBbIE BEIMYUHBI U ITPOLIECCHI.

HNHTynTHBHOE NpENCTaBICHUE O CIy4allHOM W3MEHYMBOCTH, HCCIIEJOBAaHUE 3aKOHOMEPHOCTEH M
TEHJCHIMM CTAaHOBUTCS MOTHUBMPYIOLIEH OCHOBOM [UI1 H3Y4YE€HHs TEOPUM BeEpOSITHOCTEH. boipmioe
3HAUEHUE MMEIOT NPAKTUYECKUE 3aJaHMsI, B YAaCTHOCTU OIBITHI C KJIACCHUYECKUMHU BEPOSTHOCTHBIMU
MOJEIISIMU.

[ToHsiTHe BEPOATHOCTH BBOJUTCS Kak Mepa MpaBaonofo0us ciydaiHoro coObitus. Ilpu nzyuenuu
y4eOHOTo Kypca oOyuaromuecss 3HaKOMATCS € NMPOCTEHIIMMH METOJaMHU BBIYMCIEHUS BEPOSTHOCTEH B
CIIy4allHbIX JKCIIEPUMEHTAX C PABHOBO3MOJKHBIMHU JJIEMEHTApHBIMU HCXOJaMH, BEPOSTHOCTHBIMU
3aKOHaMH, IMO3BOJISIOIMIMMHU CTaBUTh W pelarh Oojee CIoXHble 3a7aud. B yueOHbBI Kypc BXOAAT
Ha4aJIbHbIE NIPEACTABIEHUS O CIIy4alHbIX BEJIMUNHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOUIMXCSI C MHOXKECTBAMHM U
OCHOBHBIMM OIIEpallMsMU HaJ MHOKECTBAMH, PAacCCMaTPUBAIOTCS IMPUMEPHI NPUMEHEHMS JUISl PELICHUS
3ajJa4, a TaKXKe UCIOJIb30BAHUS B IPYTUX MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeMeTax.

B 7-9 xnaccax u3yuaercs y4eOHBIH Kypc «BeposSITHOCTb M CTaTHCTHKa», B KOTOPBIA BXOJAT
pasznensl: «lIpencraBineHne [aHHBIX M ONUCATENbHAs CTAaTUCTUKa», «BeposATHOCTHY, «OIEMEHTHI
KOMOMHATOPHKN», «BBesieHne B Teoputo rpagoBy.



Ha u3yuyenue yuebHoro Kypca «BeposTHOCTh M CTaTUCTHKa» OTBOAUTCS B 7 Kkiacce — 34 yaca (1 gac
B HeJEN0), B 8 kiacce — 34 yaca (1 gac B Henento).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue AaHHBIX B BUie Tabnui, nuarpaMm, rpadukoB. 3amonHeHUE TaOIHIl, YTEHHE U
MOCTPOEHHE AuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W KPYroBbIX). UTeHHe TpadHUKOB pearbHBIX
nporeccoB. M3pneduenne nHopMaiy U3 AUarpaMm U TaOJHIL, UCIIOJIF30BaHUE U MHTEPIIPETAIHS JaHHBIX.

OnucarenpHas CTaTUCTUKA: cpeAaHee apudMeTnueckoe, MeauaHa, pa3max, HauOoJbliee Hu
HaMMEHbIIIee 3HaYCHUs1 Ha0opa YMCIIOBBIX JaHHBIX. [IpuMeps! cirydailHON U3MEHUYHNBOCTH.

CrnydaiiHplii SKCHIEpUMEHT (OMBIT) W choy4aiiHoe coObiTue. BepositHocTh M wactora. Pomb
MaJIOBEPOSITHBIX U MPAKTHYECKH JIOCTOBEPHBIX COOBITHH B MpUpOJE U B 00mecTBe. MOHETa U UrpaibHast
KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepumHbL. Ywcio pédep W cymMMapHasi CTENEHb BEPIIUH.
[IpencraBnenne o csa3HoctH rpada. Lenum u muxnsl. [lytn B rpadax. O6xox rpada (siepoB MyTh).
[Ipencrasnenue 06 opueHTHpoBaHHOM Tpade. Pemenne 3aaau ¢ momoipo rpados.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOJIHII, TUarpaMm, rpaduKoB.

MHOXeCTBO, PJIIEMEHT MHOXKECTBa, MOJMHOXKECTBO. Omeparui HajJ, MHOKECTBaMU: OOBEIUHECHHE,
nepeceyeHue, nonoiaHeHue. CBolicTBa onepanuil HaJl MHOKECTBaMU: NIEPEMECTUTENIBHOE, COUETAaTENbHOE,
pacmpenenuTenbHoe, BKIOYeHUs. Vcmonmb3oBaHme rpadUyecKoro MPEACTaBICHUS MHOXECTB IS
OTIMCAHUS PEATHHBIX MPOIECCOB U SIBICHUH, TIPH PEIICHUH 3a]1a4.

W3mepenue paccemBanHusi AaHHBIX. JlucriepcHsi U CTaHIAPTHOE OTKJIOHEHHUE YHUCIOBBIX HAaOOPOB.
JnarpaMmma paccenBaHus.

DneMeHTapHbIe COOBITHS CydaitHOTO onbiTa. CiyqaitHbie cOObITHS. BeposiTHOCTH COOBITHIT. OTIBITHI
C PaBHOBO3MOKHBIMH dJI€MEHTAPHBIMH COOBITUAMH. CiydailHbIl BHIOOD. CBSI3b MEXKIy MaJTOBEPOSTHBIMH
Y IPAKTHYECKU JJOCTOBEPHBIMH COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa AEPEBHEB: €IMHCTBEHHOCTh IMYTH, CYIIECTBOBAHHME BHUCSYEH BEPUIMHBI, CBS3b
MEX/1y YMCIOM BepIIMH U uncioM pédep. [IpaBuio ymHoxenus. Pemenue 3aia4 ¢ momoisto rpados.

[IpoTuBomnonoxubie coObITHsA. Jluarpamma Diepa. OObenuHEHHE W TEpeceUeHUE COOBITHIA.
HecoBmecTtHbie coObiTusi. @opMyna CIOXKEHHS BEpOATHOCTEH. YcCJOBHash BepOSITHOCTh. I[IpaBuiio
ymHoxeHus. HezaBucumblie coOwitus. [IpencraBnenue skcriepuMeHTa B Buje AepeBa. Pemienue 3amay Ha
HAX0XJICHUE BEPOSITHOCTEH ¢ MOMOIIBIO IepeBa Cly4yailHOro 3KCIepuMeHTa, Juarpamm Jiiepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI VYYEBHOI'O KYPCA
«BEPOATHOCTD MU CTATUCTUKA» HA VYPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca «BeposiTHOCTh M CTaTUCTHUKA»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKONW MaTeMaTHKU, [IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUMCKOW MAaTeMaTHYECKOW UIKOJbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTrUX HayKaX W MPUKIAIHBIX cdepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEN TpakJIaHWHA M PeaIM3alliy €ro IpaB, MPEACTaBICHHUEM
0 MareMaTHYeCKHX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
TpaKJIaHCKOTO OOIIecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKIECHHUIO JTHUYECKUX
mpoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTH)KEHUN HayKH, OCO3HAHHUEM BaKHOCTHU
MOPATBHO-3TUYECKUX MPUHIIUIIOB B JICSITEIIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE€ B PEIIEHWHW TPAKTUYECKUX 3a]ad MaTeMaTHYECKOMN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHYECKOTO O0pa30BaHUs HAa TMPOTSHKEHWU BCEH >KU3HU
JUTSL YCTICTTHOM TPOQ)EeCCHOHAIBHON NIEATEILHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHUEM WHIMBUIYaTHLHOW TPACKTOPUM 0Opa30BaHUS W JKU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCy A€HUN, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlNe B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI Y€lIOBEKa, MPUPOABI U OOIIecTBa, MOHUMAHUEM MAaTeMaTH4YeCKOW HayKu Kak
cdepbl YeloBEYECKON NIeATENbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAUUMOCTH JJIsl Pa3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MAaTeMaTHUKW M MAaTeMaTHYeCKOM KyJIbTypOM Kak CpeICTBOM IIO3HAHUS MUPA,
OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOM AESATEIIbHOCTH;

6) d¢usnyeckoe BocnUTaHHMEe, (POPMHPOBAHHE KYJILTYPbl 310POBbSI M 3MOLMOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMATUYECKHE 3HAHHMS B HMHTEPECAX CBOErO 3J0pPOBbs, BEACHHS
310pOBOro 00pasa >KU3HH (310pOBOE MUTAHUE, COATTAHCHUPOBAHHBIA PEXXUM 3aHITHIA U OTAbIXA, PEryaspHas
¢dusnueckass aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MPU3HAHUEM CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa JIPYroro 4yejaoBeKa;

7) 3K0JI0rM4YeCKoe BOCIIUTAHHUE:

OpUEHTAaIle Ha TMpUMEHEHHWE MaTeMaTU4YeCKUX 3HAHUU [JsS pelieHus 3anad B 00JacTH
COXPaHHOCTH OKpYKarouled cpeibl, INIAHUPOBAHMS OCTYIIKOB U OLIEHKH X BO3MOJKHBIX MTOCIEACTBUI 1JIs
OKpY)KaloIlel Cpelpl, OCO3HAaHHEM TJI00ATBHOTO XapakTepa OHKOJOTMUYECKUX MpoOIeM M MyTed Hx
peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COHMAJIbHOM M IPUPOAHOM Cpebl:

FOTOBHOCTBIO K JIGUCTBUSIM B YCJIOBHUSAX HEONPEAENEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO ACSTENIbHOCTb, B TOM YHUCJIE YMEHUE YUUThCS Yy APYTHUX JIOJEH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMITIETEHIIUHU U3 OIbITA JPYTUX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIUpOBaTh UJIEH, TIOHATHS,
TUNOTe3bl 00 OO0BEeKTaxX W SBJICHHUSIX, B TOM 4YHCIIE pPaHEEe HEU3BECTHBIX, OCO3HABaTh JCHUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMITETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO0, BOCHPUHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIINK KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JeHCTBUS, (OPMYIUPOBATH U
OILICHUBATh PUCKH U TOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIE JelCTBUSA

Ba3oBble 1oruyeckue neicTBus:

® BBIABIATh M XapaKTEPU30BaTh CYNICCTBECHHBIC NMPU3HAKM MAaTEMAaTHYECKUX OOBEKTOB, TOHSATHUH,
OTHONIICHUA MEXAY TOHATHIMH, (QOPMYIHPOBATH OTMPEACICHUS TIOHITHHA, YCTaHABIUBATH
CYIIECTBCHHBIN IMPH3HAK KJIACCU(UKAIINN, OCHOBAHUS JUII OOOOINCHUS W CPABHCHHS, KPUTCPHH
MIPOBOIMIMOTO aHAJIH3a,;

® BOCIPHHWMATH, (OPMYIHPOBATH H  IPEOOPA3OBBIBATH  CYXKJICHUS: YTBEPAUTEIBbHBIE W
OTpHUIATEIIbHEIE, SIMHIUYHBIC, YACTHBIC B 00IITUE, YCIIOBHBIC,

® BBISABIIATh MaTEMaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUHs B (akTaX, JAHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHUSAX, MpeIiaraTh KPUTCPUU JUTS BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

e JleNlaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUSHUH 110 aHAJIOTHH;

e pa3duparh J0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPXKICHHH (NpsAMBIE W OT TPOTHBHOTO),
MIPOBOJIMTH CAMOCTOSTEIHFHO HECIIOKHBIC JIOKA3aTeIbCTBA MaTEMAaTHICCKUX (PAKTOB, BHICTPAUBATH
apryMeHTAIlMI0, TIPUBOJHUTH TIPUMEPHl H  KOHTPIPHMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHus;

e BHIOMpaTh CMOCOO pemieHWs ydeOHOHM 3amaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA .

® CIIOJIB30BaTh BOMPOCHl Kak HCCIENOBATENbCKUM WHCTPYMEHT TMO3HAHUS, (OpMyInpoBaTh
BOMPOCHI, (PUKCHUpYIOIIUE MPOTUBOpPEUHE, TPOOIEMY, CAMOCTOSATEIBHO YCTAaHABIMBATh HCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJbIIOe
UCCIIEIOBAaHUE IO YCTAHOBJEHUIO OCOOCHHOCTEHl MaTeMaTH4ecKOro OOBEKTa, 3aBUCHMOCTEM
00BEKTOB MEX Ty COOOiA;

® CaMOCTOATEIbHO (QOPMYIHPOBATH OOOOIIEHUS W BBIBOJABI IO pe3ylibTaTaM IPOBEAEHHOTO
HaOIO/ICHUS], HCCIEI0BAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YNIbTATOB, BHIBOJIOB U
0000I11IeHMI;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH IMPEANOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

®  BBIABIATH HEJOCTATOYHOCTh U U30BITOUHOCTh MH(POPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS PEIICHUS
3a/1a4u;

e BBIOMpATH, AaHATM3UPOBATh, CUCTEMATH3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUIHBIX
BUJIOB ¥ JOPM TMpeICTaBICHUS;

e BBIOMpaTh popMy mpeacTaBieHUs WHOOPMAIIMK U HILTIOCTPUPOBATh pEllaeMble 3a/1a4ll CXeMaMH,
JararpaMmamu, HHOU rpadukoil 1 uX KOMOMHAIIMSIMU;

® OIEHMBATh HAJAEKHOCTH, HWHGOPMALMM TO KPUTEPHSAM, TMPEIJIOKEHHBIM YUYUTETIEeM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JeiicTBHA:

e BOCIPUHMMATH U (POPMYIUPOBATH CY)KJIEHHUS B COOTBETCTBUHU C YCIOBHUSMHU U LENSIMHU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]a4ui, KOMMEHTUPOBATH MOJIyYCHHBIH PE3yNbTaT;

e B X0J1¢ 00CYX/IEHUS 3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOIl TeMbl, IPOOJIEMBbI, peracMoi
3a/1auM, BBICKA3bIBAThb WJIEH, HALIEJICHHBIE HA IOMCK PELIEHUs, CONOCTABIIATH CBOM CYXKJEHUS C
CYKJIECHUSIMH JPYrUX YYaCTHUKOB JIUAJIOTa, OOHAPYKUBATh Pa3IM4YME€ W CXOJCTBO IO3WIHHA, B
KOPpEKTHOH opme (HGopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

® [IPEACTaBIATh PE3YNbTAThl PEUICHUS 3aJayd, OKCIEPUMEHTa, MCCIEAOBAHMS, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/ad MPEe3eHTAllMd U 0COOCHHOCTEH
ayJIUTOPHUU;

® TIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHINBUIYaTbHON PabOTHI IIPU PEIICHUN
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

® [IpUHUMATH I1I€JIb COBMECTHOU NEATENIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paloTHI,
pacrpenensTb BUIbl paboT, JOTOBAPUBATHLCS, 00CYXKIaTh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

® y4acTBOBATh B IPYNIOBBIX opmax paboThI (00CYykAeHUS, OOMEH MHEHHUSIMU, MO3TOBBIE IITYPMBbI
W JIpyrue), BBIOJHATH CBOKO YacTh PabOTHI M KOOPAWHUPOBATH CBOW JICHCTBHSA C JAPYTHMHU
YJleHaMUd KOMaHJIbl, OIICHWBAaTh KayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
CcOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHble yHUBeEpcabHbIe YUeOHBbIE 1€l CTBUA

Camoopranuszanms:
®  CaMOCTOSTENIbHO COCTABJIATH IIJIaH, AJITOPUTM PEIICHUs 3a1aui (WM €ro 4acTh), BRBIOUpATh CIIocod
pelieHns ¢ yuéToM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PELICHUH ¢ yu€TOM HOBOM MH(POpMAIIIH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
e BIAJETh CHOCO0aMH CaMOINPOBEPKH, CAMOKOHTPOJS IMpoliecca M pe3ylbTaTta peHIeHHs
MaTeMaTH4eCcKOM 3a7auu;
® MpeABHUJAETh TPYJHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 33/1a4l, BHOCUTh KOPPEKTUBBI
B JICSITEJIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, HAlAICHHBIX OIIHUOOK, BISIBICHHBIX TPYTHOCTEH;
® OIIEHMBATh COOTBETCTBUE PE3yibTaTa ACSATEIbHOCTU MOCTABICHHOU IEJIM U YCIOBUSAM, OOBSICHSTD
MPUYMHBI  JIOCTIKEHUS WM HEAOCTMD)KEHUS UeNHM, HaxOoOUTh OIIMOKY, [aBaTh OILICHKY
PHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K koHIy 00yueHust B 7 Kjacce 00yJarOUICs MOJIYYUT CICAYIONINE TPEIMETHBIC PE3YIIbTaThI:

Uwurats uH(pOpMaIKIO, MPEACTABICHHYIO B Ta0NIHIIAX, HA TUarpaMMax, MpeICTaBiIsaTh JaHHbIE B BUJIE
TabNUIl, CTPOUTH TUATPaMMBI (CTOTOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) IO MaCCUBAM 3HAYCHHUIA.

OnuceiBaTh U MHTEPHPETUPOBATH pEAbHBIC YMCIIOBHIE JaHHBIC, MMPEACTAaBICHHbIC B TaONMIIAX, HA
auarpammax, rpadukax.

Hcnonb30Bath U1 ONMKUCAaHUs JaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: cpeiHee apuphMeTHIecKoe,
MeJraHa, HauOoJbIlllee U HAaMMEHbIIIee 3HaYeHHs], pa3Max.

Nmers mpencTaBieHuE O CIydallHOM W3MEHYMBOCTH HA MpUMEpax IeH, (PU3MUECKUX BEIHYHUH,
AHTPOMIOMETPUYECKUX TaHHBIX, HMETh MPEICTABICHUE O CTATUCTUIECKONW YCTONYMBOCTH.

K xoHiy o0ydyenus B 8 kiiacce 00yJaromuiics MoyduT CISAYIONINe TPeIMETHbIC Pe3yIbTaThl:

W3Bnekath U TpeoOpazoBbIBaTh HMH(POPMAINIO, TPEICTABICHHYIO B BHUIEC TaONUIl, AUArpaMM,
rpaduKoB, IPEJICTABIATH IaHHBIC B BUJIE TAOIHII, AUArpaMM, TpaduKoB.



OnuceiBaTh JaHHBIE C TIOMOINBID CTATUCTUYECKHX IIOKa3aTeleil: CpeqHUX 3HA4YeHUW U Mep
pacceuBanus (pa3max, TUCIEPCUs U CTAHJAPTHOE OTKIOHEHHE).

Haxonuth 4acTOThI YHCIOBBIX 3HAUYEHWH M YaCTOTHI COOBITUH, B TOM YHCIE IO pe3ylbTaTam
M3MEpEeHUH U HAOII0ICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OIBITaX, 3HAs BEPOATHOCTH DIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIC B OTBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Hcnonp3oBathk rpadudeckue MOJENH: ACPEBO CIY4alHOTO SKCIIEPUMEHTA, AuarpaMMmbl Dujepa,
YHUCJIOBAs MpsiMasi.

OnepupoBarTh NOHATUSIMH: MHOXECTBO, ITOJMHOKECTBO, BBITIOJIHATH OTCPAIIMN HAJ MHOXKECTBAMHU:
0oOBeIMHECHUE, TEePECCUCHHE, MOTOJTHCHHE, IMEePEUYHCIATh JJIEMEHTHI MHOXECTB, MPUMEHSATh CBOMCTBA
MHOECTB.

Hcnonwp3oBarh rpaduyeckoe MpeacTaBICHUE MHOKECTB M CBA3EH MEXKIY HHMHU JJISl OMHMCAHHS
MIPOIIECCOB U SIBJICHUI, B TOM YHUCJIE MPU PEIICHUH 3aa4 U3 APYTUX YU4EOHBIX IPEIMETOB B KypPCOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE HAHHbX https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 Omwcarenbias craTHCTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotydaiias H3MCHIMBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 B 4
BE/ICHHE B TCOPHIO rpaoB https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [IOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0o001Ienne, cucTeMaTH3anus 3SHaHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOpEHHe Kypca 7 lacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmmoreka [IOK
M 4
3 rovectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 1
CPOATHOCTE CIYHARHOrO COOBITIA 6 https://m.edsoo.ru/7f417{b2
bu6moreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 C 0 8
TIYHAHHBIC CODBITHA https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
7 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoasnble | IIpakTnueckue Aata wHppoBLIe
Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBnenue naHHBIX B 1 bubnuorexa [JOK
TabIuIax https://m.edso0.ru/863ec1f8
) [IpakTHueckuie BEIYUCICHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 N3BriedueHne u nHTEpIpeTaALMS 1 bubmuorexa [JOK
TaOJIMYHBIX TAHHBIX https://m.edso0.ru/863ec78e
4 [Ipaktuueckas padota "Tabmumpr" 1 1
I'paduaeckoe npencraBaeHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edso0.ru/863ed18e
IarpamMmm
UreHue U NOCTPOCHUE AUATPAMM.
6 [Ipumepsl neMorpapuaecKux 1 bubmorexa HOK
https://m.edso0.ru/863ed602
arpamMmm
7 [IpakTuueckas padoTa 1 1 bubnunoreka [JOK
"InarpamMmmbr" https://m.edso0.ru/863ed72e
3 Uucnossie Habopbl. CpenHee 1 bubnunoreka [JOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnuoreka [IOK
apugpmeTHyecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Hadopa. 1 bu6mmoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y cTONUMBOCTD MEIUAHBI

https://m.edsoo.ru/863edb3e

Menuana yrcioBoro Hadopa.

1 YCTOWYHUBOCTh MEIUAHBI
12 [Ipaktuyeckas padora "Cpennue bubnuorexa [JOK
3Ha4YeHUs" https://m.edso0.ru/863edc6a
Hawubonbiiee u HAMMEHbIIIEE
13 3HAYEHHS YUCIOBOTO Habopa. bubmorexa HOK
https://m.edso0.ru/863ee07a
Pazmax
Hawubomnpmiee n HanMeHbIIee
14 3HAYEHHS YUCIOBOTO Habopa.
Pazmax
HawubGonpuiee n HauMeHbIIIee
15 3HAYEHHS YHCIOBOTO Habopa.
Pa3zmax
KonTtponpHas padoTa o remMam
16 "[IpencraBieHue JaHHBIX. bubmmorexa [OK
https://m.eds00.ru/863ee390
OnucarenpHas cTaTUCTHKA"
17 CnyvaliHasi UBMEHUYMBOCTh bubnuoreka [JOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCHUBE bubnmuoreka [JOK
TAHHBIX https://m.edsoo.ru/863ee69c
bubmuoreka [JOK
19 Ipynmiposka https://m.eds00.ru/863ee9d0
20 I'ucTorpammer
bubmuoreka [JOK
21 Pnerorpaut https:// m.edsocI)_.[ ru/863eeelc
99 IIpaktuyeckas pabora "CnyuaiiHas bubnuoreka [IOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, Bepmnna, pedpo.

bubmuoreka [JOK

23 HpezcrasiieHue safa<i ¢ HOMOIEO https://m.edso0.ru/863eef52
rpada
Crenensp (BaJI€HTHOCTb) BEPILUHBI.

24 Yucno pédep 1 cyMMapHasi CTeTIeHb brbmmorexa [OK

https://m.edsoo.ru/863efOba

BepwuH. Lens u nuki

o5 Henp u nuxan. [Tyts B rpade. bubnuoreka [JOK
[IpencraBienue o CBA3HOCTH rpada https://m.edso0.ru/863ef236

26 [IpencraBnenue 06 bubnuorexa [JOK
OPHEHTUPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 Ciy4aliHbI{ OMBIT U CITy4alHOE bubmuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BepostHOCTh M 9acToTa COOBITHSI.

28 PoJib ManoBepoOSTHBIX U bubnuoreka [IOK
MPAKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHI B IPUPO/IE U B OOIIECTBE

29 MoHeTa u urpajibHasi KOCTh B
TEOPUHU BEPOSATHOCTEH

30 [IpakTuueckas padota "Yactora bubnuoreka [JOK
BbINaJeHUA opia' https://m.edsoo.ru/863ef8a8
KontponsHas pabota no temam

31 "CiyyaliHasi "3MEHUYUBOCTb. bubnuoreka [IOK
I'padbl. BepositHOCTB citydaiiHOTO https://m.eds00.ru/863f0186
coObITHs"

39 [ToBTOpEHME, 00OOIICHNE. bubnunoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK

OmnucarenpHasl CTaTUCTUKA

https://m.edsoo.ru/863efbaa



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
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[ToBTOpenue, oboOIICHNE.
BeposaTHOCTB clTy4aifHOTO COOBITHSA

bu6mmoreka [{OK
https://m.edsoo.ru/863efecO
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https://m.edsoo.ru/863efec0

8 KUIIACC

Kosun4yecTBO yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoiabubie | IlpakTHyeckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue naHHbBIX. 1 bubnuorexa [JOK
OnmcaTenbHas CTaTUCTHKA https://m.edso00.ru/863f029e
9 Crnyuaiinast ”3BMeHUUBOCTh. CpeHue 1 bubnuorexa [JOK
YHICIIOBOr0 Habopa https://m.edso0.ru/863f03fc
3 Crnyuaiiable coObITHA. BeposiTHOCTH 1 1 bubmuorexa [JOK
YaCTOTHI https://m.eds00.ru/863f0578
Kitaccnueckne moienu teopun
4 BEPOSATHOCTEH: MOHETA U UrpajibHAs 1 bubmorexa TOK
p ’ P https://m.edso0.ru/863f076c
KOCTh
bu6mmoreka [IOK
> OrioneHHs 1 https://m.eds00.ru/863f0a50
bu6mmoreka [IOK
6 0 1
Jlicriepenst GHCI0BOrO Habopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JluarpaMMbl paccerBaHMS 1 bubmmorexa [TOK
P P https://m.eds00.ru/863f0ea6
bubmuoreka [JOK
9 M 1
HOCCTBO, TOAMHONCCTBO https://m.eds00.ru/863f1180
Ornepainyu HaJl MHOYKECTBAMU:
10 061,5 I/IIlHeHI/IeHHe eceuyeHue 1 Bu6mmorexa LIOK
g > TP ’ https://m.edsoo.ru/863f143c
JIOTIOJTHEHHE
1 CBoiicTBa onepauuii HaJl 1 bubnuoreka [JOK

MHOKCCTBaAMU: NICPEMECTUTCIILHOC,

https://m.edso0.ru/863f1784



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
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https://m.edsoo.ru/863f1784

COYCTATCIBbHOC, paClIpCaACIUTCIILBHOC,
BKJIFOUCHU A

I'paduueckoe npeacraBieHue

bubmuoreka [JOK

12
MHOECTB https://m.eds00.ru/863f198c

13 KonTposnsHast paboTa o Temam
"Cratuctuka. MaoxecTBa"

14 DOnemeHTapHbie coObITHS. CiydaiiHbIe bubnuoreka [JOK
COOBITHSA https://m.edsoo.ru/863f1dec
BbaaronpusTcts e

15 SHGMGHEa HBIC Z:)O6I:ITI/I$[ bubmmorera [JOK

P . https://m.edso0.ru/863f1dec
BepostHocTr coObITHI
Bbaarompusitcts e
16 3J1eMeHIT)a HBIC Z:)O6TITH51 bubmorexa TOK
P . https://m.eds00.ru/863f1f72
BepostHocTr coObITHI
OMBITEI ¢ PABHOBO3MOXXHBIMHU
bu6mmoreka [IOK
17 AJIEMEHTAPHBIMH COOBITUSIMHU.
L https://m.edsoo.ru/863f21ca
Crny4daifHbIi BBIOOD
OMBITEI ¢ PABHOBO3MOXXHBIMHU
bu6mmoreka [JOK
18 AJIEMEHTAPHBIMH COOBITUSIMHU.
L https://m.edsoo.ru/863f21ca
Crny4daiiHbIl BBIOOD
[IpakTrueckast pabota "OIMBITHI C
bu6mmoreka [JOK
19 PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU
" https://m.edsoo.ru/863f235a
COOBITHUAMHU
bubmuoreka [JOK

20
Jlepeso https://m.edsoo.ru/863f2ade
CpoiicTBa AepeBa: eAMHCTBEHHOCTD

21 IIyTH, CYyLIECTBOBAHUE BUCIUEH bubnuoreka [IOK

BEPILUHBI, CBSI3b MY YHCIOM
BEPIINH U YUCcIoM pEdep

https://m.edsoo.ru/863f2bac



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

bubmuoreka [JOK

22 Hpamo yoseri https://m.edsoo.ru/863f2cd8
bubmuoreka [JOK
23 Hlpanio ymHosKeHHs https://m.edsocI)_.[ ru/863f2e36
bubmmoreka [{OK

24 lpouBononosoe codpitne https://m.edsocI)_.[ ru/863f2f8a

o5 Huarpamma Ditnepa. O0beTMHEHNE U bubnuorexa [JOK
nepecevyeHne coObITHI https://m.eds00.ru/863f3214

26 HecoBmecTHbie coObITHSI. DOpMyna bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372

97 HecoBmecTHbie coObITHS. DOpMyna bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
IIpasu i,

n | S
HesaBHerMELe cOBLITI https://m.edsoo.ru/863f38ae
[IpaBuno 78

29 anoBHaﬂyll;/IeI;(:)}:f;I::TTPOHTHOCTeH bubmorexa IOK
HesaBHerMELe cOBLITI https://m.edso0.ru/863f3b06

30 [IpencraBnenue cnydaitHOTO bubnuoreka [JOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe

31 [IpencraBnenue cny4aitHOTO bubnuoreka [JOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3f20
[ToBTOpEHME, 00OOIICHNE.

32 [IpencraBneHue TaHHBIX. bubmnorexa [IOK
OnHcaTe L HAL CTATHOTIKA https://m.eds00.ru/863f4128

33 [ToBTOpenue, 0606menue. I'padsl E;fi;;f;igﬁges £4312

34 KoHnTtponsHas pabota no temam

"Cnyyvaiinble cOObITHS. BEpOsSTHOCTS.



https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
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https://m.edsoo.ru/863f4312
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTb U cTaTHCTHKA
Uwutarhe nHGOPMAIHIO, TPESACTABICHHYIO B TA0IHIIAX, HA JUarpamMmax,
5.1 MpEICTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHUArpaMMbl
(cTronbukoBbIe (cT0JI0UATHIE) U KPYTOBbIE) 110 MacCUBaM 3HaUYE€HUMN
55 OnuceiBaTh W WHTEPIPETHPOBATh pPEATbHBIC YHCIIOBBIC JaHHBIC,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnosnp3o0Bath TUTS OITHCAHUS JTAHHBIX CTaTHCTUYECKUE
5.3 XapaKTEPHUCTHKU: CpeHee aprudMeTHIecKoe, Mearnana, HauOoJIbIIee 1
HauMEHBIIIee 3HAUCHUS, pa3Max
HNmeTs npencraBieHue 0 CIydaitHONW M3MEHUYMBOCTH HAa IPUMEPAX LIEH,
5.4 (UBUYECKUX  BEIMYMH, aHTPONOMETPHYECKHX JaHHBIX, HWMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIIACC
Kon .
IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh HMHGOPMAIUIO, MPEACTABICHHYIO B
51 BHJIC TAOJIMII, JUarpamm, rpadukoB, MPEACTABISATh JAHHBIC B BHJIC
TabmauLl, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C TIOMOINBID CTAaTUCTUYECKHX I[OKa3aTemeil:
5.2 CpemHUX 3HA4YeHWH U Mep pacceuBaHus (pa3max, TUCTHEpCUs U
CTaH/IaPTHOE OTKJIOHEHHE)
£ 3 HaxonuTh 4acTOThl YHUCIOBBIX 3HAYEHHWH M YacTOTHI COOBITUH, B TOM
' YHClie IO pe3yabTaTaM U3MEPEeHUN U HaOII0IeHU !
Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHII B ONBITaX, 3Has
5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITUN, B TOM YHCIE B OINbBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMUA COOBITHSMHU




5.5

Hcnonb3oBate  rpaduueckue  MOJEIH:  JEPEBO  CIy4aiHOTo

SKCIIEPUMEHTA, AUarpamMmbl Diijiepa, YUCIoBas Mpsmas

5.6

OHGpI/IpOBaTB HNOHATHUAMU. MHOXCCTBO, IIOIMHOXCCTBO, BBIIIOJIHATDH
oncpannun Hazg MHO>XKCCTBaMHU: OGT)CZII/IHCHI/IC, MepeccUCHuC,
JAOIIOJIHCHUEC; IICPCUUCIIATE 3JICMCHTEI MHOKCCTB, IPUMCHSATDH CBOMCTBA

MHOXECTB

o.7

Hcnonp3oBate Tpaduveckoe MpeACTaBICHUE MHOXKECTB W CBS3ed
MEXIy HUMU JJI OMKUCAHUS MPOIECCOB U SBJICHUHN, B TOM YHCIIE MPH

pELIeHNH 3a]a4 U3 IpYTUX y4eOHBIX ITPEIMETOB U KYpCOB

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposaTHOCTB U cTaTHCTHKA

[IpencraBienue naHHBIX B BUJE TaOIHI], AUarpaMM, rpadukoB. 3anogHEeHHE
TaONHI], YTEHHE W TOCTPOCHHE auarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) U

5.1 KpyroBeix). UteHwe TpaduKOB pealbHBIX MPOIECCOB. VI3BIedueHue
nHopMaMu U3 IUarpaMM M TaONHIl, HMCIOJb30BaHUE M HWHTEpIIpEeTalus
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,

5.2 HauOoJIbllIee U HAaMMEHbIIee 3HaUYeHUs Habopa YUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH
CnyyaiiHbplii SKCHEpUMEHT (OMBIT) M ciayd4ailHoe coObiTHe. BeposTHOCTH u

5.3 yactoTa. Pollb ManoBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupojie ¥ B o0mectse. MoHeTa U UrpaliibHasi KOCTh B TEOPUU BEPOATHOCTEH
I'pad, Bepmmna, pebpo. Crenennp BepumuHbl. Yuciao pébep M cymmapHas

£ 4 cTenieHb BepiiuH. [Ipeacrapnenue o cBsisHOCTH rpada. Llenu u mukiel. [Tytu

. B Trpadax. OO0xon rpada (siiepoB nyth). IlpencraBienue 00
opueHTUpoBaHHOM rpade. Perenne 3anad ¢ momoribio rpadon
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA




5.1

[IpencraBnenne JaHHBIX B BUIE TAOJIUI, TUarpaMm, rpadukoB

5.2

MHOXeCTBO , JJEMCHT MHOXECCTBA, IIOAMHOXKCCTBO. OHepaHI/II/I Hazg

MHOKCCTBaMHU: O6’I>CI[I/IH€HI/IC, NnepeCcCUCHUC, JOIMOJIHCHHUEC

5.3

CBoiicTBa omepaliiii HaJy MHOXECTBAMU: TIEPEMECTUTENILHOE, COUETATENBHOE,

pacnpeenuTenbHOe, BKIIOYEHHS

5.4

Hcnonp3oBanne rpaduyueckoro MpeACcTaBICHUS MHOXKECTB JUISl ONMUCAHUS

PCAIBHBIX ITPOLCCCOB U ﬂBJICHHfI, I[Ipu pCUICHUU 3aaa4d.

5.5

N3mepenne paccenBaHus AaHHBIX. Jlucnepcusi M CTaHAAPTHOE OTKIOHEHUE

YHCIIOBBIX HAO0OPOB. JlarpaMma paccenBaHus

5.6

DneMeHTapHble COOBITHS ciiydalHOro ombiTa. CiydailHble COOBITHSL
BepositHocT  coObITHIL. OmNBITBI C PAaBHOBO3MO>KHBIMH  3JIEMEHTapPHBIMU
coObrTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MaJOBEPOSTHBIMU H

MPAKTUYECKH JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIECTBE M HAYKE

5.7

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBaHUE
BHCSIUEH BEPILUHBI, CBSI3b MEX/Iy YUCIOM BEPIIMH U yuciioM pédep. [IpaBuio

yMHOXeHUs1. Perenue 3a1a4d ¢ moMompio rpados

5.8

[IpoTuBomnonoxusie coObiTusA. Jmarpamma Oitnepa. OObenuHEHHE U
nepeceyeHre coObiTuil. HecoBMecTHbie coObITHA. Dopmyna cloxeHUs

BEPOSITHOCTEN

5.9

VYcnoBHas BeposTHOCTb. [IpaBriio ymMHOKeHus. He3aBucrumbie coObITHS

5.10

HpeﬂCTaBHeHI/Ie OKCIIEpUMCHTa B BHIAC [JC€PCBA. Pemrenne 3aJa4 Ha
HaXO0XICHUC BGpOfITHOCTCfI C IIOMOIIBIO ACPEBA CHy‘I&fIHOFO OKCIICPUMCHTA,

JmarpaMm DJidiepa

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJIbHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHUS
OCHOBHOM 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 001IEr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSIMU: MHOXKECTBO, IIOJIMHOKECTBO, ONIEPALIUN
HaJl MHOKECTBAMHU; YMEHHE ONEepUpPOBaTh MOHIATUSAMU: Tpad, CBA3HBIN rpad,

1 ACPECBO, HUKII, IPUMCHATL UX HIPU PCHICHHUU 3aJa4; YMCHHUC HCIIOJIb30BATh
rpa(bnquKoe NpeACTaBJICHUEC MHOKCCTB JJIA  ONHMCAHUA  PCAJIbHBIX
IpoLEeCCOB U HBHCHHﬁ, IIpU pCHICHUU 3aJ1a4 U3 JPYIrux y‘-Ie6HLIX npeaAMcTOB
2 YmMmenue ONCpUpOBaTh IMOHATHAMHU: OIPCACICHUC, aKCHUOMA, TCOpEMa,




JI0Ka3aTelIbCTBO;  YMEHME  pacloO3HaBaTb  WCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUs, IIPUBOJUTh IIPUMEPBI U  KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BbICKa3bIBaHUI

YMeHue onepupoBarb IMNOHATUSIMHU: HATypadbHOE YMCIO, MPOCTOE U
COCTaBHOE YHUCJIO, JEIMMOCTh HATypaJIbHBIX YUCEN, MPU3HAKU JCIIUMOCTH,
IeJI0€ YHCII0, MOIYNIb YMCIIa, OOBIKHOBEHHAs! JpoOb M JecsTHYHAst APOOb,
CTaHJIAPTHBIA BHUJl YUCJIA, PAMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOPEHb;, YMEHHE BBINOJHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBAaTh W YINOPANOYMBATH YHCIA, MPEACTABIATH YUCIA Ha
KOOPJIMHATHOM MPSAMOW, OKPYIJISATH YHCIA; YMEHHE JeJaTh NPUKHUIKY U
OLICHKY pe3yJbTaTa BEIYUCICHUN

YMeHne onepupoBaTh TOHSATHSMH: CTENEHb C IENBIM TI0Ka3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb, MHOIOUJIEH, aJiredpandeckas 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOH CTemeHu OoJblie
€IMHUIIBI;, YMEHHE BBITIOJHATE Pacu€Thl MO (GopMynnaM, TpeoOpa3oBaHUS
HENbIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKEHUH W BBIPAKCHHH C KOPHSIMH,
pa3lIoKeHNe MHOTOWICHA HA MHOXHTENH, B TOM YHCIIE C HCIIOJIb30BaHUEM
(dbopMyIT pa3HOCTH KBAIPaTOB M KBAIpaTa CyMMBI H Pa3HOCTH

VYMmenne OIICpHUPOBATH MOHATHUAMU: YHCIIOBOC PABCHCTBO, YPABHCHHE C
OJHOM MEePEMEHHOM, YHUCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C NMEPEMEHHOM;
YMEHHME pelaTh JIMHEWHble W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMoOHaNbHBIE YPABHEHHS C OJIHOM NIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, TMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JIPOOHO-
paloHaJIbHbIE HEpPAaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCIE MpHU
pelIeHUH 3a1ady M3 JAPYruX MpeIMEeTOB U MPAaKTUYECKUX 3a/Jady; yMEHue
UCIOJIb30BaTh KOOPJIMHATHYIO MPAMYI0 M KOOPIAMHATHYIO IMJIOCKOCThH JUIS
U300pakeHusl pelIeHuid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (yHKIUs, rpaduk (GyHKIUW, HYITH
(GYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, IPOMEKYTKA BO3pacTaHUs,
yObIBaHUWsI, HawOoOJIbIIeE W HAaWMEHBIIEEe 3HA4YeHUS (QYHKIUU; yMEHUE
ONEPUPOBATh TOHATHAMHU: TpsMas PONOPIUOHAIBLHOCTh, JIMHEHHAS
¢byHkuus, KBaapaTHyHas (QYHKIUS, oOOpaTHas MPONOPIHOHAIBHOCTS,
napaboia, runep6osa; yMEeHUue CTPOUTh rpaduku GyHKIHMA, HUCIIOIb30BATh
rpaduKu Ui ONPENCIICHUS] CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pemieHust 3ajad M3 JPYruX YYeOHBIX MPEIMETOB M PEAbHOW IKU3HH,
YMEHHE BbIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXKAY BEIMUYHHAMU

YMmenue ONICpUPOBATH MMOHATHUAMU: TTOCICAOBATCIILHOCTD, apI/I(l)MeTI/ILICCKaH
H TCOMCTPHUUYCCKAsA HpPOrpeCCur; YMCHHC  MHCIIOJIbB30BATh CBOMCTBA
HOCJ'IC,Z[OB&TCJ'ILHOCTCI‘/’I, (I)OpMyJ'IBI CYMMBI U 06mer0 YWICHA IMPpU PCIICHHUU
3ala4, B TOM YHCJIC 3aJa4 U3 OPpYIrux y‘le6HHX mpeaMEeTOB " peaHLHOﬁ
JKHN3HH

YmMmenue peuaTth 3aaa4u PasHbIX TUIIOB (B TOM YHHUCJIC Ha NPOUCHTHI, 10N U
4aCTH, JIBHUKCHUC, pa60Ty, LHCHY TOBAapOB U CTOMMOCTb HNOKYIIOK U YCIIYT,
HaJIoru, 3ajgadud Hu3 obmacTu VIIpaBJICHHUA JIMYHBIMU U CEeMEHHBIMU
(I)I/IHaHCElMI/I); YMCHUC COCTABJIATH BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U
CUCTCMbI II0 YCJIOBHUIO 3aJaud, HCCICAOBATH IOJYYCHHOC PCHICHUC U




OLICHUBATh HpaBZ[OHO,HO6HOCTL MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh MOHATUSAMU: (PUTypa, TOUKA, OTPE30K, IpsMas, JIyd,
JOMaHas, YrojJ, MHOTOYIOJIbHUK, TPEYroJbHUK, pPAaBHOOCAPEHHBIA U
PaBHOCTOPOHHUN TPEYrOJIbHUKHU, MPSIMOYTOJIBHBINA TPEYrOJIbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYroJIbHHKa, YEeTHIPEXYTOJIbHUK,
napasuieJiorpaMmm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAICIUsT; OKPY>KHOCTH,
KpYT, KacaTeJIbHAs, 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTYypamMu; yMECHUE
pemiath 3aja4v, B TOM YHCJIC W3 MOBCEAHCBHOW JKWU3HU, HA HAXOXKJICHUE
FEOMETPUYCCKUX BEIMYMH C TPUMEHEHHWEM HM3y4eHHBIX CBOWCTB (QUTyp U
(hakToB
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YMeHue onepupoBaTh MOHATHUSIMU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalVICJIbHOCTh W HNCPHCHAUKYIIAPHOCTL IMPAMBIX, YI'OJI
MEeXAY IPSIMBIMHU, IEPIEHIUKYIISP, HAKIOHHAs, IPOEKLIUs, 1ogooue Guryp,
HOI[O6HI)IG TPEYIrOJbHUKH, CUMMECTPUSA OTHOCHUTCIIBHO TOYKHW U pr[MOfI;
YMEHHME paclo3HaBaTb pPABEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
IapaJuIeIbHOCTD U NEPIEHINKYIIIPHOCTD MPSIMBIX B OKPYXKAIOIleM MUpe

11

yMeHI/Ie OHepI/IpOBaTI) HNOHATHUAMM: IJIMHA, paCCTOSIHI/Ie, erJ'I (BeJ'II/I‘—II/IHa
yrila, CHHYC ¥ KOCHHYC yTja TPEeYTroJbHUKA), IJIONIA/h; YMEHHUE OIEHUBATh
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE PUMEHSATh
(hopMysIBI TIEpUMETPA U TIJIOIIAIA MHOTOYTOJIbHUKOB, UTMHBI OKPY>KHOCTH U
IJIOMIAIA  Kpyra, oObeMa MpSIMOYTOJBHOTO MapajuieJienuIea; yMEHUe
MPUMEHSTHh MPU3HAKA PABEHCTBA TPEYTOJIbBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibHuKa, Teopemy I[ludaropa, TpuroHomMeTpuuecKre COOTHOIICHUS
JUISl BBIYUCIICHUS JJIMH, PACCTOSTHUM, TTOIIAAeH

12

YMenne  u3zo0pakarb  IUIOCKHE  (QUTYpBl M HUX  KOMOWHAIIWH,
IPOCTPAHCTBEHHBIE ~(HUTYpHl OT PYKH, C TIOMOIIBIO  YEePTEIKHBIX
WHCTPYMEHTOB M JICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY MJIM CHMBOJIBHOMY
OTIMCAHHIO
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VYmenune OIICpUPOBATH IOHATHUAMH: IPAMOYIOJIbHAsA CHCTEMa KOOPAWHAT,
KOOpAUHATbl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOHU3BCIACHHUC BCKTOpA Ha
YUCJIO, CKAIAPHOC MPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIb30BATH
BCKTOPbI U KOOPAUHATBI JJIA HNPCACTABJICHUA JaHHBIX W PCHICHHA 3a/ldad, B
TOM YHUCJIC U3 OPYIrUux y‘Ie6HBIX npeaIMCTOB U peanLHoﬁ KHU3HHU
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YMeHue onepupoBaTh NOHATHAMM: CTOJIOUKOBBIE U KPYTOBbIE AUArpaMMBbl,
TaOIMILIbI, cpesiHee apu(pMeTHIecKoe, MeiuaHa, HauboJIblIee U HauMEHbIIee
3Ha4YeHUs,  pa3Max  4YHCIOBOrO  Habopa,  yMEHHE  M3BIIEKaTh,
UHTEPIPETHPOBATh U MPeoOpa30BbIBATE HHPOPMAIUIO, MPEICTABIECHHYIO B
TabaMIIaX U Ha JAMarpamMmax, OTpaXkKarollyl0 CBOMCTBA M XapaKTEPUCTUKH
pEAIbHBIX NPOLECCOB W SBJICHHUH; yYMEHHE pAacClO3HAaBaTh H3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MUPE

15

YMeHue onepupoBaTh NOHATUSMU: CIY4YalHBIA ONBIT  (CIy4alHbIN
OKCMEPUMEHT),  JJIEMEHTapHO€  coObITHE  (DJIEMEHTapHbIl  HCXOM)
CIIy4aifHOTO OTIBITa, CIlydaiiHOE€ COOBITHE, BEPOSITHOCTb COOBITHS; yMEHHE
HaxXOJUTh  BEPOSITHOCTH  CIy4alHbIX  COOBITUH B OmbITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pelaTh 3ajau




METOJIOM OpPraHM30BaHHOIO Iiepedopa M C HCIOJIb30BAaHMEM IIpaBHUIIA
YMHOKEHUS; YMEHHE OIICHUBATh BEPOSITHOCTU PEATBbHBIX COOBITHIA U
SIBJICHUM, TIOHUMAaThb POJIb MPAKTUYECKH JTOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpPYXAIOIIEM MHPE W B KU3HU; 3HAKOMCTBO C TIOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET H €ro
POJIBIO B MACCOBBIX SIBJIEHUSAX
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YMeHne BHIOMPATh MOJXOAAIINI M3y4eHHBIH METOJ ISl PEUICHUs 3aauH,
IPUBOAUTH NPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B INPHUPOAE H
JKU3HHU, PAaCIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMAaTUKUM B HCKYCCTBE,
ONMCBIBATh OTJIENbHBIE BBIJAIOIINECS PE3YNIbTATHI, IIOJYYEHHBIE B XOJI€
pa3BUTUSA MAaTEMaTUKH KaK HAyKH, IPUBOJAUTH IPUMEPBl MATEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 OOBIKHOBEHHbIE U JECSTHYHBIE IPOOH, MPOLEHThI, OECKOHEUHbIE MEPUOIUUECKUE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTH4ecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 Hpn6nH>KéHUHHe BBIYMCIICHUS, [IPaBUIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTara
BBIUMCIICHUH
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palllOHaAbHBIM ToKa3aTeneM. CBoiCTBa
' CTeTNeHH
2.3 MHorousneHsl
2.4 Anrebpaunveckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBUs ¢ apudMeTHUUYEeCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEPABCHCTBA
3.1 enpie u npoOHO-paroHaabHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.9 Ienbie u nApoOHO-panMOHaIbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 YucnoBble OCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEN
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
5 OyHKIMU
Oyukuus, cnocodsl 3aaanus Gpynkuuu. 'paduk ynkunu. O61acTh onpeneneHus u
51 MHO>KecTBO 3HadeHuil ¢yHkuuu. Hymu ¢ynkuun. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
Haubounbiiee u HaumeHblee 3HaUeHUE (PYHKIUU HA TPOMEXYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKuX BEITUYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Marematuka. BeposiTHOCTb U cTaTHcTHKA: 7 - 9-€ Kacchl: 0a30BBIN YPOBEHb:
METOIUYECKOE ITOCOOUE K MPEIMETHOMN JIMHUN YYEOHUKOB 110 BEPOSATHOCTU U CTAaTUCTUKU
Briconkoro U.P., Amenko U.B.; nox penaknueit SAmenxo M.B. AxkiinonepHoe 00111ecTBo
«M3narenscTBO «IIpocBemenne»

* Marematuka. BeposiTHOCTB M cTaTHcTHKA: 7 - 9-€ Kiacchl: 0a30BBIi YpOBEHb: YUCOHUK: B
2 gactax; 1-oe uzganne Breicoukuit U.P., fAmenko WU.B.; mon penakuueit Amenko N.B.

AxnmonepHoe obmectBo «M3natenscTBo «IIpocBerienue

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

» Marematuka. BeposiTHOCTB M ctaTHcTHKA: 7 - 9-€ Kiacchl: 0a30BBIi YpOBEHB: YUCOHHUK: B
2 yactax; 1-oe uznanue Boicoukuit U.P., Amenko U.B.; non penakuuein Amenko U.B.
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