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y4eOHbIii MoayJb «AJiredpa. bazosbiii ypoBennby» (1D 7168120)

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBiseTCs OJHUM M3 OINOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3oBaHMsI: OHAa 00ECIIEYNBAET U3YUEHHUE JPYTIUX JAUCLHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOIro, TaK W TYMaHUTApHOIO UHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
NpoAOKEeHUs 00pa3oBaHMs W B MOBCEAHEBHOM >XKU3HU. Pa3BuTHe y 00yuaronmxcs
HAY4YHBIX TMPEACTABICHUN O MPOUCXOXKACHUH M CYIIHOCTH areOpandyeckux
abcTpakiui, cnoco0e OTpakeHUs: MaTeMaTUYECKOW HAyKOW SIBJIEHUH U MPOIIECCOB
B MpUPOJE W OOIIECTBE, POJM MATEMATHYECKOrO0 MOJEIMPOBAHHUS B HAYYHOM
NO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJalTallid B COBPEMEHHOM LIHM(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreuyuBaeT pa3BUTHE YMEHHUs HAOIIOAATh,
CpaBHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOM JEMCTBHSI U BBIBOJBI,
dbopmynupoBath yTBepkaeHUs. OcBOeHUE Kypca anreOpbl 0OecrieunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OO0YyYalolmUXCcs: OHM UCHOJB3YIOT JEAYKTHBHBIC H
WHIYKTUBHBIE PAaCCyXACHUS, 0000IIeHne U KOHKPETU3AIHI0, abCTparupoBaHue u
aHasiornto.  OOydeHue  aiareOpe  MpeAnonaraeT  3HAYUTEIbHBIM  00BEM
CaMOCTOSATENIbHON  JEATENbHOCTH OOYYaIOIIMXCSA, IOATOMY CaMOCTOSITENIbHOE
pelLIeHHE 3a/1a4 SBJIAECTCS pealn3alnuei 1esITeIbHOCTHOrO MPUHIUIIA 00yYEHUSI.

B ctpykType nporpammsl yueGHOTO Kypca «Anredpa» At OCHOBHOTO OOIIEro
00pa3oBaHHsI OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIBHO-METOJUYECKUE JIMHUU:
«Yucna u  BBIUMCICHUS», «AnreOpanueckue BbIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «@DyHkuum». Kaxnas u3 3THX CcoJepiKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCA HA MPOTSHKEHUM TPEX JIET U3YUYEHHUs Kypca, B3aUMOACHUCTBYS C
OpPYTUMHU €ro JuHUsAMU. B Xoae wu3yueHuss y4yeOHOro Kypca o0O0yYaroluMmcs
IPUXOAUTCS JIOTMYECKU PACCYKJaTh, HCIIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B cBsI3u ¢ 3TMM B mporpammy Y4yeOHOro kKypca «Auredpay» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX paszienax
MaTeMaTUYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYarOIIMMUCS
OCHOB  yHHMBEpPCAIBHOIO  MareMarmyeckoro s3bika. CopepikarenpHOl U
CTPYKTYpPHOM OCOOEHHOCTBbIO yueOHOro Kypca «Anredpa» sBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucia M BBIYUCIEHUSA» CIYXXUT OCHOBOM s
JANbHEHNIIEr0 M3y4YeHUss MaTEMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOyYAIOIIMXCS



JIOTUYECKOTO MBIIUICHHSI, (POPMHUPOBAHUIO YMEHUS TMOJIH30BATHCS AJITOPUTMAMH, a
TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIS TMOBCEIHEBHOU
*u3HU. Pa3BuTHE MOHATUS O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsA
CBS3aHO C PAIMOHAIBHBIMA W HWPPANHUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHUEM
IPEICTAaBICHUNA O AEHCTBUTEIBHOM YHUCIE. 3aBEPLIEHUE OCBOCHHSI YUNCIOBOM JIMHUU
OTHECEHO K cpeHeMy 00IeMy 00pa3oBaHUIO.

Conepxanue AByX anreOpandyecKkux JUHUN — «AreOpanyeckue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyUYaIOIIMUXCS
MaTEMaTUYECKOro armapara, HeOoOXOJUMOTo IS pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M TIPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oO1iero oOpa3oBaHusi yuyeOHBIM MaTepuan TPYNIUPYETCS BOKPYT pallMOHATbHBIX
BBIpOKEHUN. AnreOpa JEMOHCTPUPYET 3HAYCHHE MAaTEMaTUKH KakK S3bIKa s
MOCTPOCHUSI MAaTEeMaTHYECKUX MOJICJICH, OINUCAHUsl TMPOIECCOB U  SIBJIICHUM
peanpHOro Mupa. B 3amaun oOyueHuss anreOpe BXOASAT Takxke HalibHEHIee
pa3BUTHE aITOPUTMUYECKOTO MBINIICHUS, HEOOXOJAUMOTO, B YAaCTHOCTH, IS
OCBOCHHSI Kypca UWHGOPMATHKKA, ¢ OBJAJCHUE HABBIKAMU JIEIYKTHBHBIX
paccyxnenuid. IIpeoOpa3oBaHue CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpakeHMsl, CHOCOOHOCTEN K MaTEMaTHY€CKOMY TBOPYECTBY.

Copepxanue (pyHKIIMOHAIBHO-TparuecKoil JIMHUK HAIIEJIEHO Ha TMOJy4YeHUe
oOyyaronuMucs 3HaHUM 0 (QYHKUMSIX Kak BaKHEHIIeH mMaTeMaTH4YecKON Mopenu
JUTSI OTIMCAHUSI ¥ KICCIICIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SBJIICHUNA B TIPUPOJIC U
obmectBe. M3yuenue maTepuaia cnocoOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3jUYHbIe BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHbIE, CHUMBOJIMUECKHE, Tpaduyeckue, BHOCUT BKjIaA B (HOpMUpPOBAHUE
MIPEICTABICHUN O POJIM MAaTEeMAaTUKU B PA3BUTHH [IUBUWIN3AIIUN U KYJIbTYPHI.

CornmacHo y4eOHOMY IMlaHy B 7-9 Kiaccax wu3ydaercss y4deOHbI Kypce
«Anrebpa», KOTOPBIM BKJIIOYACT CIEAYIOIIME OCHOBHBIE pa3eibl COAEpKAHUS:
«HYucna W BBIYKCICHUS», «ANTEOpanvyecKUe BBIPAKECHUS», «YPaBHEHUS W
HEPABEHCTBa», « DyHKIINW.

Ha u3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiracce —
102 gaca (3 gaca B Heaeno), B 8 kinacce — 102 yaca (3 yaca B Hezeno), B 9 kinacce —
102 vaca (3 yaca B HEZIEIIO).

COJEP)KAHUE OBYUEHUSA

7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0] OT OJHOWU (PopMBbI 3amucu
npobeit k gpyroi. IloHsATHe palMOHAJIBHOTO 4YHCHa, 3alKucCh, CPaBHEHHUE,



yHOPSAOYMBAHUE  PAlMOHAIBHBIX  4uCel.  ApupMeTHUYeCKHe JCUCTBUA C
palMOHAIBHBIMU 4yuciIaMu. Pelenue 3amay u3 peanbHOM IPAKTUKKA HA 4acTH, Ha
JpoOu.

CreneHb C HaTypajbHBIM [IOKa3aTelieM: OIpeJesieHre, MpeoOdpa3zoBaHue
BBIPAKEHUI Ha OCHOBE ONPEJEICHUS, 3auch OoybIInX yKcell. [IpoueHTsl, 3anuch
IOPOLEHTOB B BUJE ApoOU U ApoOU B BUJAE MPOIEHTOB. TpU OCHOBHBIEC 33/1a4d Ha
IIPOLICHTHI, PEIICHHE 3a1a4 U3 PEaJIbHOM ITPAKTUKH.

IIpumeHenne TOPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE HAa  MHOXUTEIU
HATypaJIbHBIX YUCEIL.

Peanpuble  3aBucuMOCTM, B TOM  uuciae mpsMas W oOpaTHas
IPONOPLHUOHAIBHOCTH.

AJsredOpanvecKue BbIPAKEHUA

[IepeMeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEepeMeHHOU. [lomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpeacTaBnenne 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BUJIE
¢dopmynbl. Berancnenus nmo gopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUH,
TOXKJIECCTBEHHO paBHbIE BBIPDAKEHHUA, IpaBuUia MpeoOpa3oBaHUs CyMM H
IPOU3BEJICHUH, TPaBUIIa PACKPBITUS CKOOOK M MPUBEICHUS TIOJOOHBIX CJIaracéMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpHounensl 1 MHOrowIieHsl. CreneHb MHorowieHa. ClloKeHUE, BbIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. DOpPMyIbI COKPAIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
1 KBagpat pazHocth. DopMyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOYWIEHOB Ha
MHOUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, NpaBWiIa MNpeoOpa3OBaHMs YypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHUH.

JluHeniHOe ypaBHEHHME C OJHOM IIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PEIICHUE JIMHENHBIX ypaBHEHUI. COCTaBIEHUE YPABHEHUH 10 YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPaBHEHU.

JIuneitHOoe ypaBHEHHE C ABYMs MEepeMEHHbIMU U ero rpaguk. Cucrema AByx
JIMHEMHBIX YPAaBHEHUN C JBYMs NE€pPEMEHHbIMH. PemeHne cucrem ypaBHEHUH
Ccoco0OM NOJICTaHOBKH. [IprMephl pelieHnst TEKCTOBBIX 3a/1a4 € MIOMOILBIO CUCTEM
YpaBHEHUM.

DOyHKIUU

KoopaunaTta Toukn Ha npsamoi. UucnoBele TpoMexXyTKU. PaccTossHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpssmoyronbHas cucrema koopauHar, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHOW IuiockocTH. [Ipumepsl rpadukos, 3agaHHbIX (popMyIamH.
Urenue rpadukoB peanbHbIX 3aBucuMocTteil. [lonarue pynkuuu. I'paduk QyHkuuu.



CaotictBa ¢ynkiuii. Jluneitnas gynkoms, e€ rpaduk. ['paduk dynkoum y = [X|.
I'paduueckoe perieHne TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.
8 KIIACC

Yucaa v BIYMCICHUSA

KBagpatubiii kopenb wu3 uucna. lloHsarue 00 wuppalMoOHATIBLHOM YHCIIE.
JlecsTuuable MpUOTMHKEHUS UPPAIMOHANBHBIX uncesl. CBOCTBA apuMeTHIecKuX
KBaJpaTHBIX KOPHEU U UX MPUMEHEHUE K MPeoOpa30BaHUIO0 YUCIOBBIX BBIPAXKEHUIM
Y BBIYUCIICHUAM. J[€CTBUTEIBHBIEC YHUCIIA.

CreneHb C 1EeNbIM MoKa3zaTeneM u €€ cBorcTBa. CTaHaapTHAS 3alUCh YUCTIA.

AuredpanvecKue BbIPaKeHUs

KBagpaTHbIil TpEXUIIEH, PA3TI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpaundeckass aApoOb. OCHOBHOE CBOWCTBO alredOpanyeckod JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JEJIeHHe airedpanyeckux ApooOei.
PanmonanbHbIie BRIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (popmyia KOpHEH KBaJpaTHOTO ypaBHeHuUd. Teopema
Buera. Pemienue ypaBHEHMHM, CBOIAIIMXCS K JIMHEMHBIM M KBAaJAPAaTHBIM.
[Ipocreiine qpoOHO-palliOHATbHBIE YPABHEHUSI.

['paduueckas uHTEpIIpETallUsl YPABHEHUM C ABYMSI MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpPAaBHEHUM C JBYMs IepeMeHHbIMU. lIpumepsl penieHus cucrtem
HEJIMHEWHBIX YPABHEHUMN C JIByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOW NMEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUMH

[Tonsitne pynkuu. O6macTh onpeaesieHnss 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
CrniocoObl 3a1anus PyHKITUH.

I'padux Pynxuuu. Urtenuwe cpoiictB ¢yHkuuu no e€ rpaduky. IIpumepsr
rpadukoB (GyHKIMMA, OTPAKAIOIIKUX PEATIbHBIE POLECCHI.

OyHKIMY, ONUCHIBAIOIIME MPAMYIO U OOpaTHyIO MPONOPIUOHAIBHbBIE
3aBHCHMOCTH, UX rpaduku. OyHkiun Y = X2, y = X3, y = VX, y=|x|. [paduacckoe
pelIeHnEe YPaBHEHUI U CUCTEM YPaBHEHUIA.

9 KIIACC
Yucsia v BbIYMCIIEHUS



PaumoHanbpHble yKclia, HppPAlMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHBIE IpoOU. MHOXKECTBO JACHCTBUTENBHBIX YUCEIN, JIEHCTBUTEIbHbBIC YHCIIA
KaKk OECKOHEYHbIE JeCSITHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPAUHATHOMN IIPSAMOU.

CpaBHEHHE [J€HCTBUTEIBHBIX 4YHUCEN, apU(PMETHYECKHE JICUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIAMHU.

Pa3smepsl OOBEKTOB OKpy»KarOLIEro MUpa, UIMTEIBHOCTh NPOLECCOB B
OKpY’KarolleM MUpE.

[TpubnnxénHoe 3HaUeHHE BETUYHHBI, TOYHOCTh MpuOImKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOIAIIMXCS K KBaJApaTHBIM.
bukBaapatHoe ypaBHeHue. [IpuMepsl pelieHUss ypaBHEHUW TPETbEN M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOXKHUTEIU.

Pemenne npoOHO-panMoOHaIbHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3aaad
anredpanyeckuM METOJIOM.

VYpaBHeHue Cc AByMsl MEpEeMEHHbIMU M ero rpaduk. Pemenue cucreMm AByX
JIMHEVHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMU. Pemenne cucrteM AByX ypaBHEHUU,
OIHO M3 KOTOpbIX JIMHEWHOE, a Jpyroe — BTOpoil crenenu. ['paduueckas
MHTEPIIPETALNS] CUCTEMBI YPABHEHUHN C IBYMsI IIEPEMEHHBIMH.

Pemrenne TekCTOBBIX 3a/1a4 anreOpandecKuM CIIocoOoM.

HucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nuHENWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TNiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'padnyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIUHU

KBanpatuunas ¢yskuusi, e€ rpapuk u cBoictBa. [lapabGona, xoopauHaThI
BEPIINHBI TapadOoIbl, 0Ch CAMMETPUH MAPaAOOJIBI.

Ipaduxu Gpyrkmumit: Y = kx, y = kx + b, y = k/x,y =x3,y =Vx, y = |x| , n ux
CBONCTBA.

YuciioBbIE MOCIE10BATEILHOCTH U NIPOrPecCum

[loHATHE 4YHCITOBOM IMOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOH (opmysoit u popmyIioi N-ro uieHa.

Apudmernueckas u reomerpuyeckass nporpeccuur. dopmynbl N-ro wieHa
apu(pMETUIECKON ¥ TeOMETPHUUECKOUN MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300pakeHne diIeHOB apu(METHUYECKOW M TEOMETPUUYECKON MpOTrpeccuit
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIMAJIBHBIM POCT.
CI10HBIE TPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS TPOrpaMMbl  y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTproTnyeckoe BOCIMTAHHE:

IIPOSIBJIEHMEM MHTEpeca K IPOLUIOMY M  HACTOSALIEMY POCCUHCKOH
MAaT€MAaTHKH, I[IEHHOCTHBIM  OTHOIIEHWEM K  JOCTHKEHUAM  POCCUHUCKHX
MAaTEMATUKOB M POCCHMUCKOW MATEMATHYE€CKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX
JOCTIKEHU B IPYTUX HayKaX U MPUKJIAJAHBIX cepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEHN TpakJaHWHA U peaiu3alluu €ro
npaB, TMPEACTaBICHUEM O MAaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHM, MPOIEAYp TpakIaHCKOro oOIiecTBa (Hampumep,
BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO dTHUYECKUX MTPOOIIEeM, CBA3aHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JOCTHXKCHUH HayKd, OCO3HAaHHEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MIPUHLIMUIIOB B ACATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM HAa aKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a]ad
MaTEeMaTH4YE€CKOM HAIPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTHM MAaTEMaTHUYECKOIO
0o0pa3oBaHUs Ha TPOTSHKEHUW BCEW KU3HU I YCHEITHOM MpodecCHOHAIBHOM
NEATeIbHOCTU W Pa3BUTHEM HEOOXOJAUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBHUAYAIbHOW TPACKTOPUU 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K  OMOIMOHAIBHOMY U  3CTETHYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lad, pEIICHUH, PacCyXICHHH, yMEHUIO BHJIICThH
MaTEMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 NO3HAHUS:

OpPUEHTAIlMEd B JEATEIIBHOCTH Ha COBPEMEHHYK) CHUCTEMY HAy4YHBIX
NpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UYEJIOBEKA, MPUPOJILI U
oOliecTBa, MOHUMAaHUEM MATEMATHYECKOM HAayKW Kak cdepbl YeIoBEeYeCKOM



NESATENbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTHS LMBHIIM3ALNH,
OBJIAJICHUEM SA3BIKOM MAaTEMaTHUKH U MaTEMaTHYECKOM KyJIbTYpOW KaK CPEICTBOM
NIO3HAHUSA MHpPA, OBJAJACHUEM INPOCTEHIIMMH HaBbIKAMH HCCIEN0BATEIBCKON
NEATENbHOCTH;

6) ¢usnyeckoe BocnHMTAHHME, (POPMHPOBAHHE KYJIbTYPbI 3/10POBbS H
IMOLMOHAJIBHOIO0 0/1ar0NOyYUsi:

TOTOBHOCTBIO TNPHUMEHSITh MAaT€MaTUYECKHE 3HAaHHUS B HHTEpPECaX CBOETO
3I0pOBbsl,  BEIEHUS  3[0pOBOro  obpa3a >KM3HM  (340pOBO€  IHUTAHUE,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryjsipHas (¢uznyeckas
AKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HABBIKA pEIIEKCUU, TPU3HAHUEM CBOETO IMTpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa Ipyroro 4eJoBeKa;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

OpUEHTalluel Ha MPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUM JUIsl pellieHus 3a7a4 B
00J1aCTU COXPAHHOCTH OKPY’KAIOIIEH Cpelibl, TUIAHUPOBAHUSA MOCTYIKOB M OLIEHKU
UX BO3MOJKHBIX IMOCJEACTBUI JJIs1 OKPYIKAIOIIEH Cpeibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa 3KOJOTMYeCKUX IpoOJieM U MyTel X peleHus;

8) aganTanus K M3MEHSIOWIUMCH YCJIOBHAM COLHMAJBLHOW UM NPHPOAHOMN
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCJIOBHUSX HEONPEAEIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBO€M KOMIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IESITEeIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTBCS y JPYTUX JIOJEH, NpUOOpeTaTb B COBMECTHOM JESATENBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHUCIE
(GopMyIUpOBATh WJEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCGUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalUIO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOIUNA KOHTPMEpP, KOPPEKTHUPOBATH
OPUHUMAEMbIE PEIIEHUS M JEWUCTBHS, (POPMYJIMPOBATH M OLIEHUBATh PHUCKU U
HOCeACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
ba3oBble j1ornyeckue aeiicTBusA:

e BBIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MAaTEMATHYECKHX
OOBEKTOB, MOHATHI, OTHOIICHHH MEXAYy MOHATUAMHU, (OPMYIHPOBATH
ONpENENICHNUs]  IOHATUM, YCTAHaBIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIaCCU(UKALMK, OCHOBAaHUA JUIsi OOOOLIEHMS M CpPAaBHEHUS, KPUTEPHUU
IIPOBOAMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIHUPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHMS:
YTBEpAUTENIbHbIE M OTpHUIATEIbHbIE, E€IUHHYHBIE, YacTHbIE W 0OIIue,
YCIIOBHBIE;

BBISIBJISITh ~ MaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
NpoTUBOpeUMss B (akTax, AaHHBIX, HAONIOACHUSAX M YTBEPKICHUSX,
npeaaraTb KpUTEPHUH JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;
JieNaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa3dupaTh JOKa3aTelIbCTBA MATEMATUYECKUX YTBEP)KIEHUH (IpAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh aPryMEHTALUIO, MPUBOIHUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHHUS;
BBIOMpATh CMoco0 pelleHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIbKO
BAPUAHTOB pEIICHUs, BbIOMpaTh HaubOonee NOAXOASIUNA C YU4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejLCKHe JeHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIIbCKUNH HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh BONPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, MNpodIiieMy,
CaMOCTOATENLHO YCTaHaBIMBATh HCKOMOE M JlaHHOe, (OopMHUPOBATH
TUNOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

MPOBOAUTH IO CAaMOCTOSITEIbHO COCTaBJIICHHOMY IUIaHY HECTIOXKHBIM
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITEILHO (POpMYJIMPOBaTH 00OOOIIECHUS U BBIBOJBI MO Pe3yjbTaTaM
MPOBEJAEHHOTO HAOJIOJEHUS, UCCIEAOBaHUS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOllecca, a TaKXKE BBIIBUTATh
MIPEOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nnpopmanmeii:

BBISBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh WHGOpPMAllMU, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a/1a4U;

BbIOMpaTh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTaBICHMUS;

BBIOMpaTh (QopMy TMpeAcTaBieHHs HMHPOPMALMU U HWIUIFOCTPUPOBATH
peliaeMble 3aJayd CXEMaMH, JuarpaMmam#, HHON Tpapukod u uX
KOMOMHAIIUSIMU;

OLICHUBATh HaAEXKHOCTh HMHPOpPMALUMU [0 KPUTEPHSIM, HPEII0KEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.



KoMmyHHKaTHBHBbIE YHHBepPCAJbHbIE Y4eOHbIe JeHCTBUS:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUAMHU
U LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pEHICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/1e OOCY’KJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXAaeMOMN TEMBI,
poOJIEMBI, PEIIAEMON 3a/1aui, BbICKA3bIBaTh WJIEHU, HALICJICHHBIE HA MOUCK
pEllIEHUs, CONOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JPYTHUX
YYaCTHUKOB JMANIOTa, OOHAPYKUBATh Pa3IMYME M CXOJICTBO MO3UIUN, B
KOPPEKTHOU GopMe hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  PEIICHHs  3aJayH, JKCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA, CAMOCTOSATEIBHO BHIOMPATh (hOpMAT BHICTYIIJICHUS
C yu€ToM 3aja4 MPE3eHTalUU U OCOOCHHOCTEN ayIMTOPUH;

MOHUMATh U MCMOJIb30BATh NPEUMYLIECTBA KOMaHAHONW U MHAUBUAY AJILHON
paboTHI IPH PEIIeHNN YUYeOHBIX MaTEMAaTHIECKHX 3a/1a4;

NPUHUMAThH 1€JIb COBMECTHOM NIE€ATENbHOCTH, MJIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paloThl, pachpenensiTb BHIBI pPabOT, JA0roBapuUBaThCH,
o0Cy>KIaTh MPOIECC U pe3ysibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNNoOBbIX (opmax padboTel (00CyxkaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JAPYTHE), BHIMOIHITH CBOIO 4aCTh PabOThI
U KOOPAMHHUPOBATb CBOM JEUCTBUS C JAPYTMMU WIEHAMU KOMAaHJBbI,
OLICHMBATh KayeCTBO CBOETr0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHSM,
c(OpMYJIUPOBAHHBIM YYACTHUKAMHU B3aUMOIEHCTBHS.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCcTBUSA
Camoopranusanus:

CaMOCTOATENFHO COCTABJISITH IUIAH, aJTOPUTM DPEIICHHs 3a1ayu (WIH ero
4acThb), BHIOMPATHh CIMOCOO PEHICHHS C YYETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATh
BapUaAHTHI pEIIeHUH ¢ y4€TOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN NHTEJIEKT:

BIIAJIETh CIIOCOOaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTara
peleHns MaTeEMaTUYECKOM 3a1auu;

NpEeABUNIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh TMPU PEIICHUH
3a/laud, BHOCUTHb KOPPEKTHBHI B JESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, HAMIEHHBIX ONTHOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHWBATHh COOTBETCTBHUE pe3yjIbTaTa JEATEILHOCTH MOCTABICHHON eI U
YCJIOBHSIM, OOBSICHSATH NMPUYUHBI JOCTHUKEHUS WIM HEIOCTH)KCHHS I,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATDI

K koniy oOydenuss B 7 KJacce OOydarOUMHCS TMOJMYYUT CIEAYIOLIUE
PEeIMETHBIE PE3YyJIbTATHI:

Yucjia 1 BBIYUCTICHUSA

BoinonHsaTh, coderass yCTHbIE U TMHCbMEHHBIE MPUEMBI, apr(pMETHYECKUE
JEUCTBUSA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HA4YeHUS YHCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpa3HBIC
CrOCOOBI ¥ TPUEMBI BBIYUCIICHUS 3HAUYEHUU JTPOOHBIX BBIPAKEHUH, COMEPIKAIINX
OOBIKHOBEHHBIE U JICCSITHYHBIE APOOH.

[lepexomuth OT OjHOUN (PopMBI 3amucH Yucea K JApyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO Ip0Oh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHAIILHBIE YHCIIA.

OKpyTaTh Yucna.

BBITIOJTHATh MPUKHUAKY W OIEHKY PE3yJIbTaTa BBIYMCIICHUMA, OIICHKY 3HAYCHUH
YHUCJIOBBIX BBIPAKEHUI. BBINOMHATH AEUCTBUS CO CTENEHSIMHU C HATypaJlbHBIMU
MOKa3aTeIsIMH.

[TpuMeHATh TpU3HAKY JETUMOCTH, PA3I0KEHNUE HA MHOKHUTEIIN HATYpPaTbHBIX
quces.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3aJaud, CBA3aHHBIE C OTHOILLIEHUEM
BEJIMYMH, TMPOTOPIIMOHATBHOCTEIO BEIWYMH, IPOICHTAMH, WHTEPIPETHPOBATH
pe3yJIbTaThl peUIeHUs 3a]a4 C y4ETOM OTrpaHUYEHUM, CBA3AaHHBIX CO CBONCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJuiredOpanvecKue BhIPaKEeHUA

Hcnons3oBaTh ayire0pandecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B [IPOIIECCE OCBOCHUS YUeOHOIr0 MaTepHaia.

Haxonuth 3HaueHWss OYKBEHHBIX BBIpAKEHUN TpH 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BrinonssaTh npeodpa3oBaHus 11€70TO BHIPAKEHUSI B MHOTOUYICH MPUBEICHUEM
M0JI00HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BBINOMHATE YMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBISATh PaA3IOKEHHE MHOTOYWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXKUTEIS, TPYIIIIUPOBKU CJIAraéMbIX, TPUMEHEHUS
dbopMyJT COKpAIIEHHOTO YMHOXKEHUSI.



[TpumensaTs mpeoOpa3oBaHUs MHOTOUYICHOB JIJISi PEIICHHS Pa3IMYHBIX 3a]1a4
U3 MaTEMAaTHUKHU, CMEKHBIX TIPEAMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IIOKAa3aTENIAMHU IS
npeoOpa3oBaHUs BRIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHEHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSS IpaBUIIa
nepexoqa OT UCXOJIHOTO YPAaBHEHHUS K PaBHOCWIBHOMY emy. lIpoBepars, sBusercs
JIM YUCJIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckue METO/IbI MPU PEIICHUH JTUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonObupate mnpumepsbl MHap YUCEN, SBISIIOMIMUXCA PEIICHUEM JIMHEHHOTO
YPABHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOMN IIOCKOCTH T'pauK JTMHEHHOTO YPaBHEHUS C JBYMsI
NEPEMEHHBIMU, MOJIB3YSCh TPAPUKOM, MPUBOAUTH TPUMEPHI PEILICHUS] YPaBHEHUS.

Pematpe cucTteMsl 1BYX JTMHEMHBIX YPABHEHUHN C JBYMS NEPEMEHHBIMU, B TOM
qucie rpa@uIecKu.

CocTaBiisiTh M pelmarh JIMHEMHOE YpPaBHEHHWE WA CHUCTEMY JIMHEHWHBIX
YPaBHEHHUM 110 YCIIOBUIO 33/1a4M, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJy4YEHHBIN pe3ybTarT.

DOyHKUNHA

N300paxkath Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3alIMCHIBATh YMCIIOBBIE MPOMEKYTKHU HA
anreGpandeckoMm si3bIKe.

OTmeyaTh B KOOPAMHATHOM IUIOCKOCTA TOYKH IO 3aJaHHBIM KOOpPJAMHATAM,
cTpouTh rpaduku muHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINH Y = [X|.

OnuchiBaTh € TOMOIIBI0 (YHKIMA U3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMH: CKOPOCTh, BpEMsI, pACCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEILHOCTD, BpeMsi, 00bEM paOOTHI.

Haxonuth 3HaueHre QyHKIMU 110 3HAYEHUIO €€ apryMEHTa.

[Tonnmate Tpaduueckuii crmocod MPEACTABICHHUS W aHajdu3a HHQPOpMAINH,
U3BJICKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPadUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 Kkiacce o0OydyarolUMiCs TOJYYHMT ClEAyIOIIne
MPEIMETHBIE PE3YJIbTATHI:

Yucnaa v BIYMCICHUA

Hcnonb30BaTh HAdaIbHBIE IPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YyCceN JIsi CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, MU300pakaTh JACHCTBUTEIbHBIC
Yyyciia TOYKaMUA Ha KOOPAMHATHOM IIPSAMOM.



[IpumeHsaTh TOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJIb3Yys NPU HEOOXOAMMOCTU KaJbKYJSITOpP, BBIMOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEPKAIIMX KBaJpaTHbIE KOPHMU, HCHIOIb3YS
CBOMCTBA KOPHEH.

Ucnonb3oBaTh 3anucu OOJNBIIMX W MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpandecKue BbIPAKEHUS

[IpyMeHsATh TMOHATHE CTENEHH C LEJbIM  TOKa3aTeleM, BBIIOJIHSATh
npeoOpa3zoBaHus BbIPAXKEHHM, COAEpKAIIUX CTETIEHU C LEIbIM IMOKA3aTEeIeM.

BrINOMHATH TOXKAECTBEHHBIE MPEOOPA30BaHUS PAIMOHAIBHBIX BhIpaXKECHUN Ha
OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMu ApOOsMHU.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOYKHUTEIIH.

[IpuMensaTh TpeoOpa3oBaHUs BRIPAKEHUHN JJIsI PEIICHUs pa3IMYHbIX 3a/1a4 U3
MAaTEMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHble, KBaJpaTHbIE ypPaBHEHHS M palMOHAIbHBIE YpaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMHU.

IIpoBOIUTE NPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHHUMU, B
TOM 4YHCJI€ C IPUMEHEHUEM Ipa@UuecKuX Mpe/ICTaBlIeHUl (yCTaHABIMBATh, UMEET
JM ypPaBHEHHE WM CHCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cClIOBECHON (OPMYIMPOBKH 3a7auu K €€ airedpandeckou
MOJENN C IIOMOULIBIO COCTABJIICHUS YpPAaBHEHUsS WM CUCTEMbl YpPAaBHEHHI,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIN pE3yIbTar.

[IprmMeHTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPABHEHMUS, OLICHKH, PEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHOM MIEPEMEHHON M UX CUCTEMBI, JaBaTh IrpapuIecKyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHU

[ToHumaTe ¥ UCNONIB30BATH (PYHKIIMOHAIBHBIE MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAUCHHUS), OMPEAeNsATh 3HAaYeHHEe (YHKIHMH 10 3HAYCHHUIO
apryMeHTa, ONpeIeaTh CBOMCTBA (PYHKLINHU IO €€ rpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUA BUIA:

y = kix, Yy = X2, y = x3y = ||, y = VX, OIHUCHIBATb CBOICTBA UHCIOBOIL
byHkmu o e€ rpaduky.

K konmy oOyuenus B 9 Kjacce o0OyYarOmUNCS TOMYYHT CICAYIONINAC
IIPEAMETHBIE PE3YJIBTATHI:

Yucna v BIYMCICHUSA

CpaBHUBATH U YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.



BoinmonusaTe apumeTrueckue IeHCTBUS C PAllMOHAIBHBIMU YHCIIAMU, COYETasI
YCTHBIE U IMCbMEHHBIE IPUEMBI, BBINOJIHATH BBIYMCIICHUSA C UPPALMOHAIBHBIMU
YHUCIIAMH.

HaxoauTe 3Ha4€HUS CTENEHEN C UENBIMU NTOKA3aTENSIMUA U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriATh JEHCTBUTEIBHBIE YHCIA, BBIIOJHATH IPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pewrars iMHENHBIE M KBaJAPATHBIE YPABHEHUSA, YPABHEHHUs], CBOAAIINECS K HUM,
npocTerme ApoOHO-pallMOHAIbHBIE YPABHEHHSL.

Pemars cucreMbl AByX JIMHEWHBIX YPAaBHEHHM C JBYMsI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemate TekcTOBbIE 3ajaud  anreOpanvyeckuM CIOCOOOM C  MOMOUIBIO
COCTaBJICHUs YPABHEHUS WM CUCTEMBI IBYX YPABHEHHMU C IBYMS IEPEMEHHBIMH.

[IpoBoauTE pOCTENIIME UCCIENOBAHUS YPABHEHUU U CHCTEM YPAaBHEHHUH, B
TOM YHCJE C MPUMEHEHUEM IrpaduyecKux MpeACcTaBlIeHUui (ycTaHAaBIUBATh, UMEET
JU ypPAaBHEHHE WIM CUCTEMA YPAaBHEHUHN DEIICHUA, €CIU HUMEET, TO CKOJIBKO, U
npouee).

Pemarp JsMHEliHbIE HEpPaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300pa)kaTh
pELIEHNE HEPAaBEHCTB HA YMCIIOBOW MPSMOW, 3aMMUCHIBATH PEIIEHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemare  cucremMpl  JIMHEHMHBIX  HEPAaBEHCTB, CHUCTEMBI  HEpPABEHCTB,
BKJIIOYAIOUIME KBAaJpPaTHOE HEPABEHCTBO, M300pakaTh PpELUIEHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHNUH PA3JIMYHBIX 3a]1a4.

DyHKUIMHA

PacniozHaBaTh (QyHKIMM H3yuyeHHBIX BUAOB. Iloka3piBaTh CXE€MaTHYECKH

pacrojIoKeHUE Ha KOOPJAUHATHOM IJIOCKOCTH IpadukoB GpyHKImiA Buaa: Y = KX, y =
kx + b,y =kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBucumoctu ot
3Ha4YCeHUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITUH.

Crpoutrb M HM300pa)kaTh CXEMATUYECKU TI'pa@UKKA KBAaAPATHYHBIX (PYHKIUH,
OIHCHIBAaTh CBOWCTBA KBaIPaTUUHBIX (DYHKIUH MO UX rpadukam.

PacriozHaBaTh KBaApaTUyHYIO (QYHKUMIO 1O (opMyJie, IPUBOAUTH MPUMEPHI
KBaIpPaTUYHBIX (QYHKIMHA U3 peaqbHOMN KU3HU, PU3UKHU, TEOMETPHH.

YuciioBbIe MOCTEAOBATEIBHOCTH U MIPOrPeCcCHH



Pacrio3znaBaTh apuMETHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH TIPH Pa3HbIX
croco0ax 3a7aHusl.

BbINONMHATE  BBIUMCIEHHMS C  HUCIOJIb30BaHHMEM (opMyid N-ro  4jeHa
apu(pMETUYECKON U Tr€OMETPUUECKOM MPOrpeccuii, CyMMbI MEPBbIX N YJICHOB.

N300paxarb wieHbl NOCIEIOBATEIBHOCTH TOYKAMU HAa KOOPAMHATHOU
IIJIOCKOCTH.

Pemars 3amaun, CBS3aHHBIE C YHCIOBBIMHM IIOCJIENOBATEIBHOCTSIMHU, B TOM
quclie 33JJaud U3 peasibHOM >KM3HU (C MCIOJIb30BAaHUEM KalbKyJATOpPa, HU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Kourpoabnbsie  IIpakTuyeckue (upp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucnna 1 BEIUUCICHHUS. o5 1 bu6nmoreka [JOK
Pammonanbsueie uucna https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
2 A 27 1
ArCOPaHCCKHE BHIPaXCHILA https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
4 K ) 24 1
OOpANHATS! H rpaguicH. Pyriin https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
> TosTopenne 1 obodmerHe 0 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 102 5 0
ITPOTPAMME
8 KJIACC
Koan4yecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM (pPOBbHIE)
Ne i/m Konrtpoasnsie  IIpakTnueckue
NMporpamMmMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
bu6mmorexa [JOK
1 Uwucna u Beruucienus. Ksagpataeie KOpHHA 15 httos://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHust. CTerness ¢ 1elabIM 7 bu6mmoreka [JOK



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

[I0Ka3aTeJIeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIPaKEHHUS. 5 bu6nuorexa LIOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
AnrebpanuecKue BEIPAKCHHUS. bub6nuorexa IIOK
4 15
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHbie 15 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12
VYpaBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
) .
8 YHKIH. OCHOBHBIC IOHATHS S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 DyrKim. uciossie dyricimn o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosroperue u 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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

9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/1esioB U TeM uudposbie
Ne i/m P Konrpoabubie IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u BeruucieHus. J{eficTBUTENbHbBIE 9 bubmuorexa [JOK
qyucia https://m.eds00.ru/7f419d08
5 YpaBHEHHs ¥ HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bubmmoreka [{OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
o 1 1
> YHIIRH 0 https://m.edso0.ru/7f419d08
bubmmoreka [{OK
6 YucIioBBIE MOCIIEN0BATEIBHOCTHA 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS 18 1 bu6mmorexa [JOK
3HaAHUHN https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara upposbie
w/n Tema ypoxka Beero Koutpoabnbie = IIpakTuyeckue ﬂ:{yqennﬂ :)16[()1:1[;0B3Teﬂbl-lble
padoThI padoThI pecypesI
1 [TonsiTHE palMOHATILHOTO YUCIIA 1
5 Apudmerndeckue 1eHCTBUS C 1
panroHaIbHBIMU YHCIAMU
3 Apudmerndeckne 1eHCTBUA C 1
paloHaIbHBIMU YUCIAMHU
4 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YUCIAMU
5 Apudmernueckue 1eMCTBUS C 1
paloHaIbHBIMU YUCIAMHU
6 Apudmerndeckue 1eHCTBHS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, yHIOpsA0UYMBaHUE 1
paloHaIbHBIX YHCE
8 CpaBHeHue, yrnopsiiouMBaHue 1
palMOHATIBHBIX YHCE
9 CpaBHeHue, yrnopsiiouMBaHue 1
paIoOHaTbHBIX YUCET
10 Crenensb ¢ HaTypajIbHBIM 1 bubnnorexa [HOK
IoKa3areyiemMm https://m.edsoo.ru/7f4211de
1 Crenens ¢ HaTypaabHBIM 1 bubnuoreka [IOK
II0Ka3aTesIeM https://m.edso0.ru/7f421382



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

12 CremneHb ¢ HaTypaJIbHBIM bubnnorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HaTypaJIbHBIM bubnnorexa [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f4218be
14 Crenensb ¢ HaTypajIbHBIM
MoKazaTesieM
15 Pemrenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEATbHOM MPAKTUKH
16 Pemrenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 peasbHOM MPaKTUKU
17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PeasbHOM MPaKTUKU
18 Pemennie 0CHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 peasibHOM MPaKTUKU
19 [Ipu3Haku AeTUMOCTH, PA3IOKEHUS
Ha MHOXKUTENIN HATYpaJIbHBIX YHCEI
20 [Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHOXKUTENIM HATYPaJIbHBIX YHCEI
21 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHast POMOPIIMOHATEHOCTH
99 Peanbnbie 3aBucumoctu. [psamas u
oOpaTHast POMOPIUOHATIEHOCTH
23 Peanpnbie 3aBucuMocT. [Ipsimas u
oOpaTHast IPONOPIMOHATILHOCTH
24 Peanpnbie 3aBucumMocT. [Ipsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH
o5 KonrponsHas padora no teme

"PammonanpHble yncia"



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Bbu6morexa [JOK

26 bykpettitbie BoIpaeHitt https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 dopmyitel
29 [Tepemennsie. Jlomyctrumbie
3HAYEHUS IEPEMEHHBIX
[IpeobpazoBanre OyKBEHHBIX
30 BBIPaXCHUH, pACKPBITHE CKOOOK 1 bubmmorexa HOK
https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
31 BBIPKEHUI, PACKPBITUE CKOOOK U bubmmorexa [OK
https://m.edsoo.ru/7f41fd70
MpHUBEICHNE TTOJJOOHBIX CIaraeMbIX
[TpeobpazoBanre OYKBEHHBIX
32 BBIPAXKEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TIOJJOOHBIX CIIAraeMBIX
[IpeobpazoBanre OyKBEHHBIX
33 BBIPAKEHUH, PACKPBITHE CKOOOK U
MpHUBeIeHNE TOJOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmmorexa [JOK
ITOKa3aTesIeM https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubmuorexa [JOK
roKazarejieMm https://m.edso0.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [JOK
MoKazaTesieMm https://m.edsoo.ru/7f4218be
bu6nmorexka [JOK
37 Muorotert https://m.edso0.ru/7f42276e
38 MHoOTOo4YICHBI bubmorexa HOK

https://m.edso0.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHHUE, YMHOKEHHE bu6nmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTAaHUE, YMHOKCHHE bu6nmoreka [JOK
MHOTOYJIECHOB https://m.edso0.ru/7f423182
43 DopMyJIbl COKPALEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edso0.ru/7f42432a
44 DopMyJIbl COKPALEHHOTO bubmmorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 dopMyIbl COKpaAIIEHHOTO bubmmorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJibl COKPAIIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 dopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
48 Paznoxxenne MHOTOWIEHOB Ha bu6mmoreka [JOK
MHOXHUTEIN https://m.edso0.ru/7f423312
49 Pasnoxenrne MHOTOYJICHOB Ha bubmuoreka [JOK
MHOKHTEJIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenrne MHOTOWICHOB Ha bubmuorexa [{OK
MHOKUTEJIN https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOrowieHOB Ha
MHOXHUTEJIH
59 KonrponsHas padora no teme

"Anrebpanyeckue BhIpaXKeHUs"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YpaBHeHue, IpaBuia

53 npeoOpa3oBaHus YPaBHECHUS,
PAaBHOCUJIIBHOCTh YPaBHEHHUU
JIuHeitHOe ypaBHEHHE C OJTHOU
54 NIEPEMEHHOM, pellieHne JIMHENHBIX
ypaBHEHUH
JIuHeitHoe ypaBHEHUE C OJTHOU
55 MEPEMEHHOM, pellieHne JIMHEHHBIX bubmorexa HOK
N https://m.edsoo.ru/7f420482
ypaBHEHUU
JIlunelinoe ypaBHEHHE C OOHOU
56 MepEMEHHOM, peleHne TMHEHHBIX
YpaBHEHUN
57 Pemenue 3aga4 ¢ moMoIibIo bubnuorexa [JOK
YpaBHEHUNU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMOIIBIO bu6nmorexa [JOK
YpaBHEHUN https://m.edso0.ru/7f420806
59 Pemenune 3aga4 ¢ moMoIibIo bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f420e6e
61 JIuneiiHoe ypaBHEHUE C IBYMS bub6mmorexa [IOK
MePEMEHHBIMH U €T0 Tpadux https://m.edso0.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IBYMs bubnmorexa [JOK
MePEMEHHBIMH U €T0 Tpadux https://m.edsoo0.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YpaBHEHHI bubnuorexa [JOK
C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JIByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU



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
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JUHEHHBIX YPaBHEHUN

05 C IByMs IT€pEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUN
C IByMs TIEpEMEHHBIMHU
67 Pemenwue cuctemM ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemienue cuctem ypaBHEHHIA bubnmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenwue cuctemM ypaBHEHUI bubmorexa HOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucreM ypaBHeHUH
79 KonrtponsHas padora no teme bubnuoreka [IOK
"JIuHelHbIE ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopannara ToYKH Ha IpsSMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 Hcniosbie mpoMesKyTKit https://m.edsoi.I ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccrosiHre Mex1y IByMsl TOUKaMH
KOOPJMHATHOU IIPSIMOI
77 PaccrosiHre Mexy IByMsl TOUKaMH
KOOPIMHATHOW MPAMOi
78 [IpsimoyronbHast cucteMa KOOpAUHAT bubmumorexa [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTemMa KOOpAUHAT bubnmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsr rpadukoB, 3aTaHHBIX bubnuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKoB, 3a1aHHBIX

bu6nmoreka [JOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
83 Yrenne rpadMKoB pearbHBbIX bubmmorexa [IOK
3aBHCHUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Yrenne rpaMKoB pearbHbIX
3aBUCUMOCTEN
bu6mmoreka [{OK
I1
85 OHATHE yHKLH https://m.edsoo.ru/7f41ef06
86 I'padux Gpynkuum
. . bubmuoreka [JOK
7
8 CeoiicTsa dymiui https://m.edso0.ru/7f41f078
. . bu6mmorekxa [JOK
88 C
BoficTBa Gynicuit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 J
HHeliHaz PyHKLHA https://m.edso0.ru/7f427282
N bu6mmorexa [JOK
%0 Juneitnas dyniums https://m.edsoo0.ru/7f427412
01 [Toctpoenue rpaduka TUHEHHOM bub6nmorexa [IOK
byHKIMHA https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON
byHKIMHA
93 I'padux pynkmm y =[x|
94 I'padux byakmmm y =[x|
95 Konrponsnas padora no Teme bubmumorexa [IOK

"Koopaunats! u rpapuku. Oynkuun"

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccuiickast mpoBepoYHast
pabota

96 HroroBas koHTpOJBLHAS paboTa / 1 bubnnorexa [JOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHITUH U

97 METO/IOB Kypca 7 Kiacca, 00o01ieHne 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHIATHH U

98 METOIOB Kypca 7 Kiiacca, 000011eHue 1 bubmiorexa IJOK

Hv P ’ m https://m.edsoo.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHIATHH H
99 METONOB Kypca 7 Kiracca, 00001eHne 1 Bubmmorexa HOK
ﬂu P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUMI
[ToBTOpEHNE OCHOBHBIX MOHATUI U

100 METO/OB Kypca 7 kiacca, 000011eHne 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHITUH H

101 METOIOB Kypca 7 Kiracca, 0000IIeHIE 1 bromiorexa IJOK

HU P ’ - https://m.edsoo.ru/7f42a27a
3HAHUHN
[ToBTOpEHNE OCHOBHBIX MMOHIATHH H
102 METOJIOB Kypca 7 Kiracca, 000011eHIe 1 Bubmmorexa HOK
. P ’ https://m.edsoo.ru/7f42a900
3HAHUKI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
‘:;QH Tema ypoka Beero Kontpoabubie = IIpakTuyeckue fllj;:eﬂl/lﬂ ::gg;[::)l:;::enbnue
padoThI padoThI pecypesI
1 KBagpatHbIil KOpeHb U3 Yucia 1 bubmmorexa LIOK
https://m.edso0.ru/7f42d452
bubnuorexa [JOK
2 [TonsiTre 06 MppallMOHATEHOM YHUCIIE 1 httos://m.e dso;Iru I7f42eaaa
3 JecsaTruunbie MpUOIMKEHUS 1
UPPAIMOHATILHBIX YHCEI
4 JecsaTruunbie MpUOIMKEHUS 1
UPPAIMOHATIEHBIX YHCEI
JlelicTBUTENbHBIC YKCIIA
CpaBHeHHE JIEHCTBUTEIILHBIX YHCET
CpaBHeHHE IEHCTBUTEIBHBIX YHCET
8 Apudmernueckuii KBaapaTHbIHI 1
KOPCHB
9 VYpaBHeHue BUJa X* = a 1
10 CaoiicTBa apuMeTHIecKuX 1 bubnmorexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo0.ru/7f42d862
11 CaoiicTBa apu(MeTHIeCKUX 1 bubnmorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPXXCHHI, COAEPKAIUX 1 bubmorexa LHOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [TpeobpazoBaHue YUCITOBBIX 1 bubmuorexa [[OK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAYKEHHI, COJIEPHKALLUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeobpazoBaHre YHCTOBBIX

Bbu6muorexa [JOK

14 BRIpANCCHIH, CONCPRAMIX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[TpeobOpa3zoBaHme YUCTOBBIX

15 BBIPXCHHH, COTEPIKAITUX buGnnorexa [JOK

https://m.edso0.ru/7f42e262

KBaJpaTHBIE KOPHHU

16 CrerneHs ¢ IeJILIM ITOKa3aTeIeM bubmorexa [JOK

https://m.edso00.ru/7f4354a4

CranjapTHas 3auch 4ncia.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T ANEMEHTaPHBIX YaCTHIL JI0 bubmmorexa [JOK
KOCMHUYECKHX O0BEKTOB), https://m.edso0.ru/7f436098
JUTUTETLHOCTD MPOIIECCOB B
OKPY’KaOIIeM MUPE

18 CBoOICTBa CTEIICHU C LIEIBIM bubnuorexa [JOK
IOKa3aTeiemM https://m.edso0.ru/7f435648

19 CBoJicTBa CTENEHN C LIENIBIM bubnnorexa [HOK
MoKa3aTejieM https://m.edso0.ru/7f435648

20 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f435648

21 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [{OK
1oKa3aTeyieM https://m.edso0.ru/7f43599a

99 CBoiicTBa CTENIEHU C LIEJIBIM bubmuoreka [JOK
1oKa3areyieM https://m.edso0.ru/7f435ed6

23 KBanpaThblil TpéxuneH

24 KBanpaTHblil TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Paznoxxenue kBagpaTHOro bubnnorexa [JOK
TpEXUJICHA HA MHOKUTEIIU https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnnorexa [JOK
TpEXWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
Konrponbnas padora mo remMmam
27 "KBaapatasie kopau. CreneHu. bubmmorexa LIOK
Kpaparibiii Tpexnen” https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
28 Aarebpantecicas Apodk https://m.edSO(])_.[ ru/7f430382
JomycTrmble 3HaYSHUS
29 MIEPEMEHHBIX, BXOJSIINX B
anredpanvecKue BbIpakeHUs
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJAIINX B
anredpandecKue BhIPaKCHUS
31 OCHOBHOE CBOMCTBO Bbu6mmorexa [JOK
anredpandeckoit 1pobu https://m.edsoo.ru/7f4308e6
. bubnnorexa HOK
32 Coxpamenne apooeit https://m.edso;.I ru/7f430a8a
. bubmmnorexa [JOK
33 Coxpauene apodeit https://m.edSO(])_.[ ru/7f430f44
. bubnnorexa HOK
34 Coxpaitertie Apodeit https://m.edsog ru/7£430744
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE Bbu6mmorexa [JOK
U JieJieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIYUTAaHNE, YMHOKEHHE bu6nmorexa [JOK
U JieNieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f4315c0
37 CrnoxeHue, BBIYUTAaHNUE, YMHOKEHHE bubnuorexa [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeNICHHE anredpandeckux apooei

https://m.edso0.ru/7f4318c2

CJ'IO)I(CHI/IG, BbIYUTAHUC, YMHOXCHUC

bu6nmoreka [JOK

38
U JIeJIeHUE anredpandeckux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKEHHIA,
39 cop e nrc)a uX anred I;HHCCKHG bubmmorexa [JOK
AePAall P https://m.edso0.ru/743259¢
Ipodu
[IpeobOpa3zoBanme BhIpaKEHUH,
40 cojiepXKarux aareopandeckue bubmmorexa HOK
https://m.edsoo0.ru/7f432736
Ipodu
[IpeobOpazoBaHue BBIpaKEHUH,
41 cojiepKaIux aareopandeckue bubmorexa HOK
AcpHAI P https://m.edso0.ru/7f432736
Ipodu
42 Konrponbnas pabora no reme bubnnorexa [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bubmuoreka [{OK
4 K
3 BA/IPATHOE ypanHerue https://m.edsoo.ru/7f42eela
44 HemonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpatHoe ypaBHEHUE bubmmorexa [JOK
o P https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBaJIPaTHOTO bubmmorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBaIPaTHOTO bubnnorexa [JOK
yYpaBHEHUS https://m.edso0.ru/7f42f3f6
48 dopmyiia KOpHEN KBagpaTHOTO bubnnorexa [HOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
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

Bbu6morexa [JOK

50 Teopema Bueta https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHHU, CBOIAIIMXCS K bubnnorexa [IOK
KBaJI[paTHHIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHM, CBOASIIUXCS K bubnnorexa [JOK
KBaJpPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue apodHO- bubnuorexa [JOK
palMOHAJIbHBIE YPaBHEHUS https://m.edso0.ru/7f4328c6
54 [Tpocreiinme apoOHO- bubmmoreka [IOK
palMOHAJIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Perienre TeKCTOBBIX 3a1a4 © bubmuoreka [{OK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 3aj1a4 C bubmuoreka [JOK
MOMOUIBIO KBAJPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbHas paboTa no teme bubmmorexa [IOK
"KBaznpaTHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuneliHOEe ypaBHEHUE C IBYyMs
58 NEPEMEHHBIMHU, €ro rpaduk,
MIPUMEPBI PELICHNS] YPAaBHEHUI B
LENbIX YUCIIax
JIuHeitHoOe ypaBHEHHE C IBYyMS
59 MEPEMEHHBIMH, ero rpadux,
MIPUMEPBI PELICHHS] YPAaBHEHUI B
LEJbIX YHCIIax
JIuneliHOEe ypaBHEHUE C BYMs
60 MEPEeMEHHBIMH, ero rpaduk,

IIPUMEPBI PEILICHNS] YPABHEHUI B
LEJIbIX YUCIIax



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

61

Pemenue cucreM qByX JTMHEHHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cucreM qByX JTMHEHHBIX
YPAaBHEHUN C ABYMS IEPEMEHHBIMHU

63

Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMHU

64

IIpumeps! penieHus: cuctemM
HEJIMHENHBIX YPABHEHUH C IBYyMs
IIEPEMEHHBIMHU

65

[Ipumepsl penieHust cucteM
HEJIMHENHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMHU

66

I'paduueckas MHTEpIIpETALIUS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas MHTEpIIpEeTALUSL
YPaBHEHUS C ABYMS IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Bbu6muorexa [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TekCTOBBIX 33124 C
MMOMOUIBIO CUCTEM YpPaBHEHUI

69

Pemenne TekcTOBBIX 33724 C
MMOMOIIBIO CUCTEM YPaBHEHUM

70

Perienue TekcTOBBIX 3a1au C
IIOMOUIbIO CUCTEM YPaBHEHUI

71

UwucrioBbie HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI NTEpeMeHHOM
74 JIvHeliHbIe HEPaBEHCTBA C OJHOMN bubnunorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJIHOM bubnmorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIuneliHbIE HEPABEHCTBA C OTHOM
IIEPEMEHHOM U UX PELICHHE
77 Cucrempl TUHEHHBIX HEPABEHCTB C bubnmorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJHOI IEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U X PELICHUE
N3o0pakeHue penieHus TMHEHHOTO
80 HEPaBEHCTBA U MX CHCTEM Ha bubmmorexa [OK
p 5 . https://m.edsoo.ru/7f42c9e4
YHCIIOBOU MPSIMOU
N3o0paxeHne pemieHus JMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSMOM
KonTponbHas paboTa no temam
82 "HepaBencta. CucTeMbl
ypaBHEeHUI"
bu6mmoreka [{OK
83 [Tonsitue KIIUU
Py https://m.edso0.ru/7f433c12
84 O6unacTh onpeaeneHus: © MHOXKECTBO bubnnorexa [JOK

3HAYECHUH PYHKIUHU

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

CrniocoObI 3amanust QyHKIHIA

86 I'paduk pyskumn
87 CBoiicTBa pyHKINU, UX
otoOpakeHHe Ha rpaduke
88 UreHue u mocTpoeHue rpaduxos
byHKIUH
89 [Tpumeps! rpadukoB GyHKINH,
OTpaXKAIOIIUX peaTbHbIC TIPOIECCH
DYHKINHU, ONMMCHIBAIOIIUE MPSIMYIO H
90 06y anI 10 IIPOTIO H(EanLHI;e ’ bubmorexa HOK
PATHYIO HpOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 ['unepOoma
bu6mmoreka [JOK
92 Tnnepbona https://m.edso0.ru/7f4343e2
Bbu6nuorexa [JOK
r — 2
93 pagui dyriumn y =x https://m.eds00.ru/7f434572
Oyakuu y =x2, y=x>,y =YX,y =
94 ]x]}"r Z@)Hti]ecxoey emeHZIe ’ brbmmorexa [TOK
- TP . p . https://m.edso00.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHME OCHOBHBIX MOHATUI U
METOJIOB KypcoB 7 1 8 KJIaccOB,
95 0606H eHI/IZPSHaHI/Iﬁ / bubmotera [JOK
H B https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHast
pabora
Htorosas koHTpoJbHAs padoTa /
96 Bcepoccutickas mpoBepodHas bubmorera [JOK
P pOBep https://m.edso00.ru/7f434eb4
pabora
97 [ToBTOpEHME OCHOBHBIX MIOHATHHA U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJIOB KypcoB 7 U 8 KJIacCOB,
00o011eHue 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUI U

Bbu6muorexa [JOK

1
%8 MCETOAIOB KYpeoB 7UH 8 Kaccos, https://m.edsoo.ru/7f43736¢
0000111IeHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUI U
99 METOIO0B KYPCOB 7 U 8 KJIACCOB 1 Buomiorexa IIOK
HOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHE 3HAHUHA
[ToBTOpEHME OCHOBHBIX MOHATUI U
100 METOHO0B KYpPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa [TOK
HOB 3P . ’ https://m.edsoo.ru/7f4376b4
000011IeHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUI U
101 METOJ/IOB KypCOB 7 M 8 KJIacCOB 1 bubmorexa HOK
OB KYPEOB 7 1 . https://m.eds00.ru/7f436b88
000011IeHE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MMOHATUH U
102 METOH0B KYPCOB 7 U 8 KJIaCCOB 1 Bubmzorexa LIOK
HOB XYP . ’ https://m.edso0.ru/7f437858
000011IeHE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

PamuonannHbIe unca,
HppAIMOHAIIBHBIE YHCIIA, KOHEUYHBIE U
OECKOHEYHBIE AECITUYHBIC IPOOH

MHOXECTBO JCHUCTBUTEIBHEIX YHUCEI,
JICHCTBUTEIIBHEIC YHCIIa KaK
OECKOHEYHBIC ACCITHYHBIC IPOOH

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX/1y MHOXXECTBOM JEHCTBUTENbHBIX
YUCEJT U MHOXXECTBOM TOUYEK
KOOPJAMHATHOU MPAMOi

CpaBHeHHE IEHCTBUTENBHBIX YHCE,
apupMeTHIECKUEe TEHCTBUS C
JNEHCTBUTENFHBIMU YUCIIAMU

HpI/IGJ'II/I)KéHHOG 3HA4YCHUEC BCIINYHUHDI,
TOYHOCTH HpI/I6J'II/I)KeHI/IH

OxpyriieHne uncen

OxkpyrneHue ymucen

[Ipuknka u OLEeHKa pe3yJIbTaToOB
BBIYUCIIEHUN

[Ipukuaka v oLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

10

JInneiinoe ypaBHeHue. Pemienue

Bbu6muorex LJOK




YPaBHEHUH, CBOJALLIMXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66

JInneiinoe ypaBHeHue. Pemienue

11
YPaBHEHUH, CBOJALLIMNXCS K TUHEUHBIM
KBanparHoe ypaBHeHue. Pemenue
12 aBIfeHHﬁ cﬁ) SIIUXCS K bubmmorexa [JOK
P » (RO https://m.eds00.ru/7f43c542
KBaJPaTHBIM
KBagpatHoe ypaBHeHue. Pemenue
13 ABHEHUH, CBOISIINXCA K bubmmorexa LOK
yp ’ https://m.edsoo.ru/7f43c542
KBaJPATHBIM
14 buxBaapaTHbie ypaBHEHUS bubmmorexa [OK
o P https://m.edsoo.ru/7f43c3d0
15 buxBaapaTHbie ypaBHEHUS bubmmorexa LIOK
o P https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHust ypaBHEHUM
16 TPETbEN U YETBEPTON CTENEHEN
Pa3oKEHUEM Ha MHOKUTEIN
IIpumepsl penieHus ypaBHEHUI
17 TpPEThEN U YETBEPTOU CTENIEHEN
Pa3NoKEeHUEM Ha MHOKUTEIU
18 Pemenue npoOHO-panioHaIbHBIX bubnuorexa [IOK
YpaBHEHUN https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-paniMoHaIbHBIX bu6nuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemnrenue TekcTOBEIX 3a51a4
anredpandeckuM MEeToA0M
91 Pemnrenne TekCcTOBEIX 3a/1a4
anredpandecKuM METOI0M
22 Pemienue TekCTOBBIX 3a71a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anreOpandeckuM METOA0M

KonrponsHas pabora no teme

23 " . N
VYpaBHeHUsI ¢ O1HOM IepeMeHHON"
24 VYpaBHeHuUE ¢ ABYMS IEPEMEHHBIMU U bubnunorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHuUE ¢ AByMSs IEPEMEHHBIMU U bubnmorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUH
C IByMS IEPEMEHHBIMU U €€ pelieHne
97 Cucrema IByX JTUHEHHBIX YpaBHEHHM
C IByMs IEPEMEHHBIMU U €€ pelieHne
28 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsl IEPEMEHHBIMU U €€ pelleHHe
29 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsl IEPEMEHHBIMU U €€ pelleHHe
Pewrenne cucrem 1B ABHEHMI,
30 OJTHO M3 KOTOPBIX JII/I}I’{XG;IIfloe, a Jpyroe bubmorexa HOK
B https://m.edsoo.ru/7f43d23a
— BTOpOM CTeNeHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX JII/I)I,{Xeggoe, a ipyroe bubmmorexa LIOK
__ BTopoii cTeneH https://m.edsoo.ru/7f43d55a
Pemenue cuctem 1ByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a IPYToe
— BTOpPOM CTEIICHU
Pemenue cuctem 1ByX ypaBHEHUH,
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYyToe
— BTOpPOM CTENIEHU
34 I'paduueckas mHTEpIIpETAIUS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPaBHEHUH C JBYMS
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a71a4

35
anredpanvdeckum crnocoOom
36 Pemenne TekcTOBBIX 3a1a4
anredpanvdeckum crnocoOom
37 KonTponbnas pabota no teme
"CucreMbl ypaBHEHUI"
38 UYucrioBble HEPABEHCTBA U UX
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX bubmmorexa [IOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIunelinble HEPaBEHCTBA C OJTHOM bubmmorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiHbIe HEpaBEHCTBA C OJJHOM bubnnorexa [HOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
42 JIuneliHble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOM U UX peIICHue https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELLICHUE
44 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
45 Cucrembl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmumorexa [IOK
peuieHue https://m.edsoo0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U X bubnuorexa [IOK

pereHne

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBa,[[paTHBIe HCpaBCHCTBA U UX

bu6mmoreka [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTtHble HEpaBeHCTBA U UX
pereHne
50 KBanpaTHble HepaBeHCTBA U UX
perieHne
['padmueckas uaTEpIpEeTAUA
o1 Hepp;bBeHCTB 51 CI/ICTSMpHep:BeHCTB c brbmmorexa [TOK
https://m.edso0.ru/7f43b098
IBYMsI IEPEMEHHBIMU
I'paduaeckas naTEepIpeTamys
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonrtponsHas padora no teme
"HepaBencrna"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubmuorexa [{OK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 Ksagparnunas pynkims, e€ rpaduk u bubnnorexa [JOK
CBOICTBA https://m.edso0.ru/7f439842
56 KBangpatuunas ¢ynkuus, e€ rpaguk u bubnmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpIUHATHI BEPILINHBI bu6nuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH MTapadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosia, KOOpAMHATHI BEPILIMHbI bub6nuoreka [IOK
napaboIIbl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPIIMHbI bubnnorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIUHATHI BEPIINHBI bubmumorexa [IOK

1apaboIIbl, 0Cb CHMMETPHUH 11apadoIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
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[Tapaboiia, KOOPAMHATHI BEPIITHHBI

bu6mmoreka [JOK

o1 napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edso0.ru/7f43a526
62 [Tapabo:a, KOOpIUHATHI BEPIINHBI
napaboIIbl, 0Ch CHMMETPHH MTapadoIbl
63 I'paduxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxn pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduxn pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'padukn pynakomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padukn pynaxomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnuorexa [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 [TonsiTne yncmoBot bu6mmoreka [JOK
IIOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue nociIe10BaTeIbHOCTH
71 pPeKyppeHTHOI popmyIioit n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dhopmysoi n-To wieHa
79 Apudmernueckas U reoMeTpudecKas bu6nuorexa [IOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi U reoMeTpUuecKas bubnuoreka [IOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opMyJbl N-ro WieHa bubnnorexa [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apu(pMEeTUIECKON U TEOMETPUUECKOM
IIPOrPECCUM, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyIIBI N-TO YJIEHA
apu(pMeTnyecKoil U reoMeTpUIECcKOi
MPOTrPECCUil, CyMMBI IIEPBHIX N
YJICHOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIBI N-TO YJIEHA
apu(PpMETHIECKON U TEOMETPUICCKOM
MPOrpeCCuii, CyMMBbI MIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

@®opMyIbl N-To WieHa
apu(METHYECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72e

78

@opMyIIBI N-TO YJIEHA
apu(pMETHYECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHne 4ieHoB
apu(pMETHIECKON U TEOMETPUIECKOMN
MPOTrpeCCUil TOUKaMH Ha
KOOPJAMHATHOW IIOCKOCTH

80

N300paxkeHne 4IeHoB
apu(pMeTUIECKON U TEOMETPUUECKOM
MPOrpeccuil TOUKaMH Ha
KOOPJAWHATHOW INIOCKOCTH

81

JInHENHbBINA 1 DKCIOHEHIINATIbHBIN
pocTt



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CnoskHble IPOLIEHTBI

Bbu6morexa [JOK
https://m.edsoo.ru/7f43feQe

83

CnoxxHble IMPOUCHTHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas padota no teme
"YucnoBble NOCIEA0BATEILHOCTH"

bubmuoreka [[OK
https://m.edsoo0.ru/7f440418

85

[ToBTOpEeHME, 006001IICHUE U
CHCTEMAaTH3aLMs 3HaHUH. 3aMnch,
CpaBHEHUE, TCHUCTBUS C
JICHCTBUTEIBHBIMU YHCIIAMH,
YUCIIOBAs MpsMast

86

[ToBTOpeHue, 06001IeHUE U
cUCTeMaTu3anus 3HaHu|. [IporeHTHI,
OTHOIIICHUSI, IPOTIOPIIUU

87

[ToBTOpeHmE, 06001IIeHUE 1
CHCTEMaTHU3allus 3HAHHA.
OkpyriieHue, MpUOJIMKEHHE, OIICHKA

88

[ToBTOpeHME, 00600IICHUE 1
cucTeMaTHu3anus 3HaHui. Pelrenne
TEKCTOBBIX 3aJ]1a4 apuU(PMETHICCKUM
crmocodom

Bbu6muorexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHME, 00600MICHUE 1
cHcTeMaTHu3anus 3HaHui. Penrenne
TEKCTOBBIX 3a71a4 apU(PMETHUECKUM
CII0COO0M

bu6mmorekxa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IeHUE U
cUcTeMaTHu3anus 3HaHui. Pelenue
TEKCTOBBIX 3371a4 apUPMETHUSCKUM
CII0COO0M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEeHME, 006001IICHUE U
cucTeMaTHu3alus 3HaHUi.

Bbu6muoreka [JOK

o1 [Ipeo6pa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAYKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpeHME, 00600IICHUE 1

92 cUCTeMaTU3alus 3HaHUM. bu6mmoreka [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAYKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEHME, 0000IICHUE 1

03 CUCTEMaTU3ALMs 3HAHUMN. bubanorexa [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbIC 3HAUCHHUS
[ToBTOpeHME, 00600MIICHUE 1

94 cHUCTeMaTHu3aIus 3HaHUMH. bubmuoreka [JOK
[TpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAYKEHUH, TOMYCTUMbIE 3HAUECHUS
[ToBTOpeHME, 00600IICHUE 1

95 cucreMaTusanus 3HaHuil. OyHKIUU: bubnuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edso0.ru/7f444c56
byHKIUH
[ToBTOpEeHME, 0000IICHNE U

9% cucreMmaTtusanus 3HaHu. OyHKIUN: bubnnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo0.ru/7f444f44
byHKIUH
[ToBTOpeHME, 006001IICHUE U

97 cucTeMaTu3anus 3HaHuil. OyHKINUN: bubnnorexa [JOK
[MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo0.ru/7f44516a
byHKIMIA

98 [ToBTOpEeHME, 0000IICHNE U bubmuorexa [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
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cucreMmaTtusanus 3HaHui. OyHKUUHU:
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX

byHKIMIA

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHmE, 0600IICHUE U

99 CHUCTeMaTHu3aIus 3HAaHUH. 1 bubmuoreka [JOK
I'padpuaeckoe perneHue ypaBHEHHH U https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpeHME, 0600IICHUE U

100 CUCTeMAaTH3allys 3HAaHUH. 1
I'paduueckoe penieHre ypaBHEHUN U
UX CHCTEM

101 HroroBas koHTpoNbHas paboTa 1

102 O606HvleHI/Ie M CUCTEMATHU3ALHAS 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus!
pe3yJabTarta
1 Yucna u BBIYUCIECHUS
11 BbimonHATe, coueTas  yCTHbIE W INHUCbMEHHbIE  IPUEMBI,
' apupMeTHYecKe JeMCTBUS C pallMOHAIBLHBIMHU YUCIAMH
HaxomuTe  3HAaYeHHWs  YHCIOBBIX  BBIPDAKEHHH,  NPUMEHSTH
1.2 pa3HO0Opa3HbIC CIIOCOOBI M TPUEMBI BBIUMCICHUS 3HAUCHHUIA TPOOHBIX
BBIpa)KEHUI, cofiepxKalux OObIKHOBEHHBIE U AECATUYHBIE APOOH
[Tepexoaute OT oAHOMH (OpMBI 3amMcH 4YHCET K JIPYroi
13 (mpeoOpa3oBBIBaTh  JNECATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JI€CATMYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATHYHYIO IpOOb)
14 CpaBHUBATh M YHIOPSAJOYUBAThH pallMOHAJIbHBIE YUCIIA
1.5 OxpyryiATh yncna
BEIMONHATE NPUKHUIKY W OIEHKY pe3yibTaTa BBIYMCICHHN, OLIEHKY
1.6 3HQYEHUN YHUCJIOBBIX BBIPAKECHUM. DBBINONHATE AEHUCTBUA  CO
CTETICHSIMH C HATypaJIbHBIMH MTOKA3aTEISIMH
17 [TpuMeHSTh TpPU3HAKH JETHMOCTH, pPa30XEHHE Ha MHOXHUTEIN
' HATYpPaJbHBIX YHCENT
Pemate  NpakTUKO-OPHMEHTHUPOBAHHbBIE  3aJaud, CBS3aHHbIE C
OTHOILICHUEM BEJIMYMH, IPONOPLHOHATIBHOCTHIO BEJIMYMH,
1.8 MIPOLEHTaMH, HHTEPIIPETUPOBATh PE3yJIbTAaThl pPEIIEHUs 3adad C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPHUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BbIPAKEHUS
2.1 Hcnonp3oBaTh anreOpanyeckyrd TEPMHUHOJIOTMI0 U  CHMBOJIMKY,




IPUMEHATH €€ B MIPOIIECCe OCBOCHUS YI€OHOT0 MaTepuaa

HaXOI[I/ITB 3HA4YCHUA 6YKB CHHBIX  BBIP AKCHHI IIpn  3aJlaHHBIX

22 3HAUEHUSX TEPEMEHHBIX
o3 BreimonHaTe mpeoOpa3zoBaHus 1ETOTO BBIPAKEHHUS B MHOTOWIEH
' MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BhInonHAT YMHOXKEHHE OJIHOWICHA HA MHOTOWIEH U MHOTOYJIEHa Ha
24 MHOTOYJICH, TPUMEHATh (QOpPMYJbl KBajgpaTra CyMMBI M KBajapaTa
pasHoCTH
OcyuiecTBiATh  Pa3iokKEHHE MHOTOYJIECHOB Ha MHOXHUTEIH C
2.5 MOMOIIbIO BRIHECEHHUS 32 CKOOKHU OOIIEero MHOXKUTEINSI, TPYHIHUPOBKH
cJaraeMbIx, MPUMEHEHHS (OPMYIT COKPAIIEHHOTO YMHOXKECHHS
26 [TpumensTh mpeoOpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUS PA3TUYHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
. Hcnonb30BaTh CBOMCTBAa CTENEHEW C HATYpalIbHBIMU IOKAa3aTEISIMU
' JUISL Ipe00pa3oBaHus BhIpAKEHUIN
3 VYpaBHEHUsI 1 HEPAaBEHCTBA
Pemiate nuHEiHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHSA
3.1 IpaBuJia Mepexoaa OT UCXOJAHOTO YpaBHEHHsI K PAaBHOCUIIBHOMY €MY.
[IpoBepsTh, SABASETCS U YUCIO KOPHEM YPABHEHUS
3 [MpumensiTh TpaduyecKkue METOABl TPU PEHICHHH JIHHEHHBIX
' YpaBHEHUH U UX CUCTEM
23 [TonGupate mpuMepbl Tap YHUCEN, SBISAIOMIUXCS  pEUICHHEM
' JTUHEHHOTO ypaBHEHUS C IBYMs MIEPEMEHHBIMU
CTpouTh B KOOPAMHATHOHN TIOCKOCTH TpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMs TIEPEMEHHBIMH, TOJIB3YSICh TpahuKOM, MPUBOIUTH TPUMEPHI
pelieHus: ypaBHEHUS
35 Pemate cucrembl ABYyX JIMHEWHBIX  YpPaBHEHUH C  JByMs
' MEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu
CocTaBisTh U peliaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH MO YCIOBHIO 3aJa4d, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1aui MOJYYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHKuun




N3o0pakath Ha KOOPAMHATHOM MPSMOW TOUYKH, COOTBETCTBYIOIIWE

4.1 3aJJaHHBIM KOOpJMHATaM, Jy4H, OTPE3KH, MHTEpBaJIbl, 3allUCBIBATh
YHCIIOBBIC TPOMEKYTKH Ha alNTreOpanveckoM s3bIKe
42 OTMeyarp B KOOPJMHATHOW IUIOCKOCTM TOYKH TI0 3aJaHHBIM
' KOOp/AWHATaM
43 Ctpowuts rpaduku muHeHHBIX QyHKIUH. CTpouTh rpaduk GyHKIUU Y
' = [x]
OnuceBaTh ¢ MOMOIIBIO (YHKIMKA H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PpAcCTOSHHE, IIEHY, KOJHYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuil crmocod MpencTaBleHUs U aHaIU3a
4.6 uH(oOpMaIuu, WU3BJICKAaTh W HWHTEPHPETHPOBATH HHPOpPMALUIO U3
rpaMKOB peabHBIX MIPOLECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJabTAThI 0CBOCHHS OCHOBHOM
NpoOBepPsiIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTarta
1 Hucna u BBIYUCIEHUS
Vcnonp3oBaTh  HayaimbHBIE  TMPEACTABICHHS O  MHOXECTBE
n JEHCTBUTENBHBIX YUCEN AJISl CPABHEHUS, OKPYTJICHUS M BBIYMCICHHH,
' n300pakaTh JCWCTBUTENbHBIE YHCIA TOYKAMH Ha KOOPAMHATHOM
IPSIMOi
[TpumeHsTh TOHSATHE apUPMETHYECKOTO KBAJAPATHOTO  KOPHS,
19 HaXOJIUTh KBaJpaTHble KOPHHU, MWCIHOJb3ys MpPHU HEOOXOAUMOCTH
' KaJIbKYJISTOD, BBITIOJTHATH npeoOpa3oBaHuUs BBIpaXKCHUH,
COZIepKaAIMX KBAapAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEHN
13 Hcnonp3oBaTh 3anmucu OOJBIIMX WM MaJbIX YHUCET C TOMOILBIO
' JIECATUYHBIX Apo0el u creneHei uncna 10
2 Anrebpanueckue BbIPAKEHHS
2.1 [TpuMeHSTh TOHATHE CTENEHW C IIeTBIM MOKa3aTeJeM, BBITOIHATh




npeoOpa3oBaHMsl BBIPAKEHUN, COJEPKAIIMX CTENEHU C IIEJIBIM

IIOKa3aTcJICM

2.2

BBHIMONHATE  TOXAECTBEHHbIE  NPEOOpPa3OBaHMs  PAIMOHAIBHBIX
BBIP@KCHHII HAa OCHOBE NpaBWJI JECUCTBUM HAJ MHOTOWICHAMU H

anreOpanvdecKuMu IpoOsSMu

2.3

PacknanpiBath KBagpaTHbIA TPEXUICH HA MHOKHUTEIN

2.4

[TpumensaTh peoOpa30BaHUs BBIPAXKEHUN JUISI PELIEHUs Pa3IUUHBIX

3aaa4 U3 MaTCMaTuKn, CMCXKHBIX IPEIMETOB, U3 peaHBHOﬁ IIPaKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pemarsn J'IPIHeﬁHHe, KBaApPATHBIC YPABHCHUA U pPALUOHAJIBHBIC
YpaBHCHU:A, CBOAAIINECCA K HUM, CUCTCMbI ABYX ypaBHCHI/If/'I C AByMs

NEPCMCHHBIMU

3.2

[IpoBomuTh mpOCTEHIINE HCCIEAOBAaHUS YPaBHEHHH M CHUCTEM
yYpaBHEHHH, B TOM 4HCIE€ C [PUMEHEHHEM TrpaduyecKux
IIpeJICTaBIeHUN (yCTaHABIMBATh, UMEET JIN YPaBHEHUE WJIM CHUCTEMA

YpaBHEHUH pellIeHUs], €CIIU UMEET, TO CKOJIBbKO, U IpoYee)

3.3

[lepexoaute OT CIOBECHOM (QOPMYIMPOBKHM 3ajaun K €€
anreOpandeckol MOJEIM C MOMOIIBIO COCTABJIECHUS YPABHEHUS WM
CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4M MOJTY4YeHHbIN pe3yabTar

3.4

IIpuMeHsTh CBOMCTBAa 4YMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHMS,
OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOU MEPEMEHHOM U UX
CHCTEMBI, J1aBaTh I'papUUECKyI0 WILTIOCTPAIIMI0 MHOYKECTBA PEIICHUI

HCPAaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKIMU

4.1

[ToHnmMaTh W UCHONB30BaTh (PYHKUMOHAIbHBIE IOHATUS U S3BIK
(TepMUHBI, CHUMBOJHYECKHE O0O0O3HA4YEeHMs), ONpPEAeNsATh 3HAUECHUE
(GYHKLIMU 1O 3HAYEHHUIO apryMEHTa, ONpeAessTh CBOMCTBA (PYHKIIUH

o e€ rpaduky

4.2

CrtpouTts rpaduku dIeMeHTapHbIX GyHKINN BUIA:
y=k/x




k/x

,y =x%, y = X% y = [X|, onMCBIBaTh CBOMCTBA YUCIOBON (PYHKIUH IO €&

rpaduxy
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'0 0011er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
11 CpaBHMBaTh M YHOPSIOYMBATh PALMOHAIBHBIE M HUppAlMOHAIbHbBIC
' qucia
BrimonHATe apupMeTHIECKUE NEHCTBHS ¢ pAllMOHATLHBIMU YHCIAMH,
1.2 codeTasi YCTHbIE M TTUCbMEHHBIE TIPUEMBI, BBITIOHITH BBIYUCICHUS C
MPPALMOHAIBHBIMU YHCIIAMU
13 Haxonuth 3HaueHHUs CTENEHEH C LeJIBIMU MOKa3aTeNIsIMU U KOPHEH,
' BBIYUCIISITH 3HAYEHUS YUCIIOBBIX BhIPAXKEHUN
14 OkpyrnsiTb  ACUCTBUTENBHBIE  YHCIIA,  BBIMNOJHATH  HPUKUIKY
. pe3ysibTaTa BIYUCIEHUH, OLIEHKY YHCIOBBIX BhIpAXKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pemwate sMHelHBIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHWS,
' CBOJIAIIIMECS K HUM, IpoCcTeiine TpoOHO-palliOHaIbHbIE YPaBHEHUS
Pemate cuctembl ABYX JIMHEMHBIX  ypaBHEHUH C  JOByMs
2.2 MEPEMEHHBIMU U CHUCTEMBbI JBYX YypaBHEHUH, B KOTOPBIX OJHO
ypaBHEHUE HE SIBISIETCS JTMHEHHBIM
Pemate TeKCcTOBBIE 3a7aun aNreOpPanduecKUM CIIOCOOOM C ITOMOIIBIO
2.3 COCTaBJICHUS] YPAaBHEHUS WM CHUCTEMBbl JIBYX YpPaBHEHHMU C JByMs
MepeMEHHBIMU
Y [IpoBomuTh mpOCTEHIINE HCCIEAOBAHUS YPaBHEHHM M CHCTEM

yYpaBHEHUH, B TOM 4HCI€ C [pPUMEHEHUEM TIpadUuecKux




HpeI[CTaBJICHI/Iﬁ (HaanMep, YCTaHaBJIMBATb, UMCECT JIM YPABHCHHC

nin CuCTeMa ypaBHeHI/Iﬁ pemicHusd, €CJIN UMECT, TO CKOJ'IBKO)

2.5

2.6

Pemiate  nMHEWHBIE  HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA,
M300paxaTh pElICHHE HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aMMCHIBATh

PEIICHUC C ITIOMOIIIBIO CUMBOJIOB

Pemrate cumcTeMBI JTUHEHHBIX HEPABCHCTB, CUCTEMBI HCPABCHCTB,
BKIIIOYAIOIIUEC KBAaJAPaTHOC HCPABCHCTBO, I/1306pa)KaTL peuICHue
CUCTCMbI HCPABCHCTB Ha YHUCIO0BOM HpﬂMOﬁ, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HEPAaBEHCTBA NPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMHT

3.1

PacniosHaBaTth  (QyHKIMHM  W3YYeHHBIX  BUAOB.  [loka3wiBaTh
CXeMaTUYEeCKH pACIOJOKEHHE Ha  KOOPAWHATHOM  TUIOCKOCTH
rpapukoB ¢yHkumid Buma: y=kx, y=kx+b, y=k/X, y=ax’tbx+c, B
3aBHCHUMOCTH OT 3HAYeHHWH KO3(P(PUIIMCHTOB, OIMHCHIBATH CBOWCTBA

byHKIMIA

3.2

[Toka3piBaTh CXEMAaTHYECKH PpACIIOJIIOKCHHE Ha KOOPAMHATHOW
IUIOCKOCTH TpaukoB GyHKUUH BUAa y = VX, y = [X| U ONUCHIBaTh

CBOICTBA QYHKIUI

3.3

Ctpouth ¥ H300paXkaTh CXEMAaTUYECKH TpapUKd KBAJAPATUUHBIX
(yHKIMA, OMHCHIBATH CBOWCTBA KBAJAPATHUYHBIX (YHKIHMH 10 HX

rpadukam

3.4

Pacrnio3HaBaTh KBagpaTH4HYyIO (QYHKIMIO TO (opmylie, IPUBOAUTH
NpUMEpPbl KBaJApPAaTHYHBIX (YHKUIUN M3 peajbHON >KHU3HHU, (U3UKH,

reoOMeTpun

Apudmerrueckas ¥ reOMETpHYECKasi POTPECCHH

4.1

PacrioznaBaTh apu(MeTHUECKYyI0 U T€OMETPUUYECKYI MPOTPECCHH

IIPpU pa3HbIX crocobax 3aJaHuA

4.2

BBIMONHATE BBIYMCIEHUS C HUCHOJIb30BaHHWEM (OpMYT N-rO uieHa
apu(pMETHYECKONH M TEOMETPUIECKON MPOTPecCHii, CyMMBI MEPBBIX N

YHJICHOB




I/I306pa)KaTB YJICHBI IIOCICI0BATCIbHOCTHU TOYKaMH Ha

4.3

KOOPJIMHATHOM TIIOCKOCTH

Pemate 3a1aun, CBSI3aHHBIE C YMCIOBBIMU MOCIEA0BATEIIBHOCTAMHU, B
4.4 TOM 4YHCIIE 3a/laud U3 pEaTbHOM >KM3HM (C HCIOJIH30BAHUEM

KaJIbKYJISITOPA, HU(PPOBBIX TEXHOIOTHI)




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Hucna v BBIYUCIEHUS
JpoOu 0OBIKHOBEHHBIE U JIECATHUYHBIE, IEPEXO0 OT OJITHOM (POPMBI 3amKcH
1.1 apo0Geit k npyroil. [loHsTHE panMOHAIBHOIO YKCIA, 3alKMCh, CPABHEHUE,
YIOPSAOYMBAHUE PAIIMOHATIBHBIX YHCEI
12 Apudmernueckue JeMCTBUS € palMOHAIBHBIMH 4HCIaMu. Pemienue
. 3aJ1a4 U3 pealbHOM MPAaKTUKK Ha 4acTH, Ha IpoOH
13 Crenenb ¢ HAaTypaJbHBIM IIOKa3aTeJeM: OIpejaeseHHe, MpeoOpa3oBaHue
' BBIpPA)KEHUI Ha OCHOBE ONPEIEICHNUS, 3aUCh OOJIBIINX YUCEIT
[IpoueHTsl, 3anuch MPOLEHTOB B BUE ApoOU U ApoOU B BHJIE TPOLIEHTOB
14 Tpu OCHOBHBIE 3a/laud Ha MPOLEHTHI, PELICHHUE 3a/1ad W3 peabHOU
MPAKTUKU
15 IIpuMeHeHHEe TPU3HAKOB JACIUMOCTH, DA3JI0KEHHE HAa MHOKUTENIH
' HaTypaJIbHbIX YUCEIl
16 PeanpHble 3aBUCMMOCTHM, B TOM 4ucie 1mpsimas U oOpaTHas
' MIPOMOPLUOHAIEHOCTH
2 Anrebpandeckue BoIpaKEHUS
21 IlepemeHHbBIE, YUCIOBOE 3HAYEHHME BBIPDAKEHUS C  IEPEMEHHOM.
. JlonycTuMble 3HaU€HUS IEPEMEHHBIX
25 [IpencraBiaeHure 3aBUCHMOCTH MEXIYy BeJIMUYMHAMU B BUAE (HOPMYIIBL.
' Brruucnenus no gpopmynam
23 [Ipeobpa3oBanre OyKBEHHBIX BBIPDAKEHUH, TOXKIECTBEHHO paBHBIC
' BBIPAYKEHUS
2.4 CBolicTBa CTENEHU C HATYPaJbHBIM [T0Ka3aTeIeM
’c Opnounensl u  MHorowienol. CrenmeHb MHorowieHa. CroxeHue,
' BBIYUTAHUE, YMHOKEHUE MHOIOUIEHOB
@opMybl COKpPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl M KBaJpar
2.6 paszHoctu. Dopmysa pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOUIEHOB Ha
MHOKUTEIH
3 VYpaBHeHus
3.1 VYpaBHeHHE, KOPEHb YpaBHEHUs, MpaBWiia MPeoOpa3oBaHUsl YpaBHEHUS,




PaBHOCUIILHOCTb YpaBHEHUN

JInHeliHOEe ypaBHEHUE C OJHOW IEPEMEHHOM, YMCIO KOPHEN JIMHEHHOIO

32 YPaBHEHUS, PEIICHNE JINHEWHBIX YPaBHEHUN
33 CocraBieHre ypaBHEHHMI IO YCIOBHIO 3aJaud. PelieHue TEeKCTOBBIX
' 3a/1a4 C IIOMOIIBIO YPaBHEHUU
3.4 JluneliHOE ypaBHEHHUE C IBYMS NIEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHUH C ABYMs NEepEeMEHHbIMU. Pemienue
3.5 CHUCTEM YpaBHEHMH cIocoOOM MojAcTaHOBKU. I[Ipumepsl perieHus
TEKCTOBBIX 3aJ]a4 C TIOMOIIBIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopannara Touky Ha npsmoit
42 YucnoBele MpoOMeXyTKH. PaccrosHue Mexay JAByMs  TOYKaMu
. KOOPJIMHATHOM IIPSAMOM
43 [IpsmoyronbHas cucremMa koopauHatr, ocu OX um Oy. AbGcuucca u
' OpAMHATa TOYKH HA KOOPAMHATHOM MJIOCKOCTH
44 [Ipumepsr rpaduxoB, 3anaHHbIX ¢opMmynamu. Ytenue rpaduxos
' pEaJIbHBIX 3aBUCUMOCTEN
4.5 [Tonsitne pynkuuu. I'paduk Gynkmuu. CBoiicTBa QPyHKIUI
4.6 Jluneiinas pynkmus, e€ rpaduk. 'paduk pyHKIINN ¥ = [X]|
47 I'paduueckoe perieHue JIUHEHHBIX YPaBHEHUH W CHUCTEM JIMHEHHBIX
. ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 Yucna v BIYUCICHUS
T KBanpatHslii kopeHb U3 uucia. [loHsTHEe 00 MppalMOHAIBLHOM YHCIIE.
' JecaTtudnble MpUOIMKEHNS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEH M UX HNPUMEHEHHE K
1.2 peoOpa3oBaHUI0  YHUCIOBBIX  BBIPAKEHUH M BBIUMCICHUSM.
JleficTBUTEIbHBIC YKCIIa
13 Crenenp ¢ LensIM Nokas3arenemM U €€ cBoictBa. CTaHmapTHas 3aIuch

qucia




AnreGpanyeckue BhIpaXKeHHs

KBangpaTHblii TpéXwieH, pa3loKeHHe KBaJpaTHOro TpEXwieHa Ha

2.1
MHOXHTEIH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO aire0pandeckoit 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE, JeJIeHNE anredpandyeckux Ipooei
2.4 ParnmonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 YpaBHEHUs U HEpPAaBEHCTBA
31 KBanpatnoe ypaBHeHue, (Gopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIINXCS K TMHEHHBIM U KBaIpaTHBIM
3.3 [Tpocreiimue 1poOHO-palliOHAIbHBIE YPaBHEHUS
I'padguueckas nmHTepnpeTanys ypaBHEHHUH ¢ JABYMsS NE€PEMEHHBIMH HU
3.4 CUCTEM JIMHEWHBIX YPaBHEHUH C JByMs IepeMeHHbIMHU. IIpumepsl
pELICHHs CUCTEM HEJIMHEWHBIX YPABHEHUH ¢ ABYMS IIEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a71au aNredpandeckum crnocodom
3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaseHncTBO ¢ 0aHOM NTEpEMEHHON
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JInnHeliHble HEPABEHCTBA C OJJHOW NIEPEMEHHOMN
3.10 CucreMbl TUHEHMHBIX HEPABEHCTB C OJHOM MepeMEeHHON
4 DOyHKIUA
41 [Tonstne ¢ynxmuu. OO6IacTh ONpenesleHUus] U MHOXECTBO 3HAYCHHH
' ¢ynkuuu. CriocoOs! 3a1aHust GyHKIUH
4.2 I'padux Gynkiun. YreHre cBOMCTB GyHKINU 10 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKIUH, OTpaKAIOUIUX PEaTbHBIC MPOIECCHI
44 OyHKIUKM, ONKMCHIBAIOIIME HPAMYI0 M OOpaTHYIO IPONOPLHOHAIbHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 @yHKIMU y =x7 y = X7
4.6 Oyukmuu Y = Yx, y = |x]|
4.7 I'paduueckoe pemieHre ypaBHEHUI 1 CUCTEM ypaBHEHUI

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Uucna 1 BBIYUCIICHUS
11 ParmonanbHbIe YMca, UppalMoOHAIbHBIC YHCIa, KOHEUHBIE U OECKOHEYHBIC
' JECATUIHBIE PpOoOH
MHOXeCTBO JEHCTBUTENBHBIX YHCET, JCHCTBUTENbHBIC YHMCIA Kak
12 OecKOHEeUHBIE JeCITHYHBIE ApoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
' ME¥XKIy MHOXECTBOM JCHCTBUTEIBHBIX YHMCENI U KOOPAMHATHON IIPSIMOM.
CpaBHEHME IEHCTBUTENIBHBIX YACEI
1.3 ApudmeTnueckue AeCTBUS ¢ JEHCTBUTENbHBIMH YHCIIAMU
W3mepenus, npuOIKeHust, OLEHKU. Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO
14 MHpa, JJIUTEIBHOCTh MPOLIECCOB B OKpyxkaromeM mupe. [IpubnmxénHoe
' 3HAYeHHWE BEJIWYMHBI, TOYHOCTh NpUOMMKeHuss. OKpyIJIeHue Yucell.
[Ipukuaka 1 oreHKa pe3yabTaToB BHIYHUCICHHIMA
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 VYpaBHEeHHUsI ¢ OIHOI IepeMEeHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIINXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs ypaBHEHUH TpETbEH H
' YeTBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-palMOHAIBHBIX YPaBHEHUN
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHHE ¢ ABYMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Perienue cuctem IBYX JTUHEWHBIX YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU
29 Pemenue cuctem OByX ypaBHEHHi, OJIHO U3 KOTOPBIX JIMHEHHOE, a Apyroe
' — BTOPOM CTEIEHU
2.10 I'padmyeckas mHTEpIIPETALINS CUCTEMBl YPABHEHUH C TBYMS TIEPEMEHHBIMH
211 Pemrenre TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoooM
212 UrcnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne muHENHBIX HEPABEHCTB C OJHOM IMMEPEMEHHON
2.14 Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBanpaTHble HEpaBeHCTBa
2.16 I'paduueckas uHTEpHpETaLsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS




NEPEMEHHBIMU

3 OyHKIMU
31 KBanparuunas ¢ynknus, e€ rpaduk u cBoiictBa. Ilapaboma, koopanHaTHI
' BEPIIUHBI MTapadoJIbl, 0OCb CHMMETPHUH ITapaboIIbI
3.2 I'padukn Gpyukimii y=Kx, y=kx+b u ux coiicrsa
3.3 I'paduku Gynximii y=k/Xx, y = x° u ux coiicra
3.4 I'paduku pynkuumii , 1 Ux cBoiicTBa
4 YucnoBble MOCIEI0BATEIBHOCTH
Omnpenenenne W CHOCOOBI 3aJaHUSl YHWCIOBBIX IOCIEIOBATEIHHOCTEH.
4.1 3amanue Mocaea0BaTeIbHOCTH PEKYPPEHTHON (hopmyIioit u hopmysioi N-ro
qiieHa
42 Apudmernueckas nporpeccusi. @opMmysbl N-ro 4ieHa apuPpMETHICCKON
' MIPOTPECCUH, CYMMBI TIEPBBIX N YJICHOB
43 I'eomerpuueckas mnporpeccusi. @opmysibl N-ro WieHa T€OMETPUYECKOU
' MIPOTPECCUU, CYMMBI MEPBBIX N YICHOB
N3o0pakeHne 4YIeHOB apU(PMETHUECKON M TeOMETPHUYECKOH Mporpeccuit
4.4 TOYKAMHU Ha KOOPJIMHATHOM TJIOCKOCTU. JIMHEHHBIN U 3KCIIOHEHIIMATbHbBIN
poct
45 Cno>xHBIC TIPOTICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM pe3yJIbTaTaM
0CBOCHHUS OCHOBHOI 00pa30BaTe/ibHOI MPOrPaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATHSMH: MHOXECTBO, IOIMHOXECTBO,
olnepauuy HaJ MHOXECTBAMM;, YMEHHE OIEPHUPOBATH IOHATUSAMMU:
rpad, CBS3HBIA Tpad, AEPeBO, LUKI, TPUMEHATh UX IPU PEIICHUH
3a7lay; yMEHHME HCIOJb30BaTh TIpaUuecKkoe MpeICTaBICHHUE
MHOJKECTB Ul OIMCAHMs pEalbHbIX MPOLIECCOB U SIBIEHUH, NpHU

pCHICHUN 3a/1a4 U3 JPYTUX y‘-Ie6HBIX npeaMeTOB

YMeHHne onepupoBaTh IMOHATHAMH:  OIPEACICHHE, AaAKCUOMA,
TeopeMa, [JOKa3aTelbCTBO; YMEHHE pAaclO3HaBaTh WCTHHHBIE U
JIO’)KHBIE BBICKA3BIBAHUS, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDSL,

CTPOUTH BBICKA3bIBAHUA N OTPHULAHUA BBICKa3bIBaHUH

YMeHnue onepupoBaTh MOHIATUAMU: HATYPaJIbHOE YUCIO, IPOCTOE U
COCTaBHOE YMCJIO, [JEIMMOCTh HATypallbHbIX 4YHUCEIN, MpPHU3HAKU
JIEIUMOCTH, IIeJI0e YUCIIO, MOJIYJIb YKciia, OOBIKHOBEHHAs Opo0b U
necsATUYHas 1poOb, CTAaHAAPTHBIN BHUJI YKUCIIA, PAllMOHAIBHOE YHCIIO,
UppaAlMOHATIbHOE YHUCIO, apu(PMETHUYECKUN KBaJApPATHBIA KOPEHB;
YMEHUE BBIMOJHATH JCUCTBUS C YHUCIAMHM, CpaBHUBATh U
YHOpSAI0OYMBATh YHUCIA, MPEACTABIATh YHUCIA Ha KOOPJIMHATHOMN
OpsIMOM, OKPYIJISITh YHCIIA; YMEHUE JeNaTh MPUKUAKY U OLEHKY

pe3yiibTaTa BBIUMCIICHUM

VYmMmenne ONeprupoOBaTh MOHATHAMU: CTCIICHL C LECJBIM IMOKA3aTCIICM,
apu(METHYECKHH KBaJ[paTHBII KOpPCHB, MHOTOYJICH,
anreOpandeckas JIpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HATYpaJIbHOM CTemeHu OOJbllle EIUHHIIBI; YMEHHE BBITIOJIHATH
pacuétel 1O QopmynaMm, TpeoOpazoBaHUS IEIBIX, JPOOHO-
palMOHATIBHBIX BBIPAKECHUH U BBIPAKCHHUN C KOPHSMH, PAa3JIOKECHUE
MHOI'O4J€Ha Ha MHOXUTCIIM, B TOM 4YHUCJIC C HCIIOJIb30BaAHUECM

(dbopMyI pa3HOCTH KBaJpaTOB U KBaJapaTa CyMMbI U Pa3HOCTH

YMmenue OIICPpHUPOBATH NOHATUAMM: YUCIIOBOC PABCHCTBO, YPABHCHUC




C OJHOM TEepPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHE pelIaTh JIMHEHHBIE U KBAaPATHBIE ypaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPABHEHUS C OJIHON MEepEMEHHOM, CUCTEMbI
JBYX JTUHEWHBIX YPaBHEHUH, TMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-palMOHAJIbHBIE HEPABEHCTBA C OJHOMU
MEPEeMEHHO, B TOM 4YHCJIE€ MpPH pEIIeHWHd 3aJad U3 JIPYrux
OpeIMETOB M NPAaKTHUECKUX 3aJady; YMEHHE HCIOJIb30BaTh
KOOPAWHATHYIO IPSIMYKH0 M KOOPAMHATHYIO IUIOCKOCTH I

n300pakeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMenue omepupoBaTh HOHATUSMH: (GYHKIUS, Tpaduk (yHKIUH,
HYIM (QYHKIHHM, TPOMEXKYTKA 3HAKOIOCTOSHCTBA, MPOMEXKYTKU
BO3pacTaHUs, YOBIBaHUs, HauOoJiblllee UM HaWMEHbIIEE 3HAYCHUS
byHKIMY; yMEHHE OIEepUpPOBATH MOHATUSIMH: npsiMast
OPOMOPLUUOHATIBHOCT,  JIUHEWHas  (yHKIMSA,  KBaJpaTU4Has
¢yHKuus, oOpaTHas MPOMOPLUUOHAIBHOCTD, Mapadoia, rumepoosna;
yYMEHHE CTPOHTH Tpapuku (QYHKIHH, UCIIOIB30BaTh Tpaduku uis
OTIpeJIeNIeHUs] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IJIsi PELICHUS
3aa4 U3 APYrux y4yeOHBIX MPEAMETOB U PeajbHOM JKU3HU; yMEHUE

BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTU MEX/1y BEIMYMHAMHU

YMeHue ~ omepupoBaThb  MOHATHSAMM:  I1OCJIEAO0BATENIBHOCTD,
apupMeTHyecKass W TeOMETpUYEcKass IPOrpeccud; yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIIEI0BATENIbHOCTEN, POPMYIIBI CYMMBI U
o01Iero 4jieHa pyu peleHUH 3aJad, B TOM YUCIE 3aJa4d U3 JApyrux

yueOHBIX MPEAMETOB U PEaTbHON KUZHU

YMeHue pemats 3a1aud pa3HbIX TUIIOB (B TOM YHCJE HA MPOLIEHTHI,
JOJIM U YacT, ABWXKEHHE, padoTy, IIEeHy TOBApOB U CTOMMOCTH
HNOKYNOK M YCIyr, HajJOrH, 3aJauyd M3 OO0JIaCTH YHpaBJICHHUS
JUYHBIMH W CEMEHHBIMH (UWHAHCAMH); YMEHHE COCTaBISAThH
BBIDAKCHMSI, YPaBHEHHUS, HEPABEHCTBA U CHUCTEMBI II0 YCIIOBUIO
3alayd, MCCIENOBAaTh IIOJIyYEHHOE pELICHWE W  OLEHUBATH

HpaBI[OHO,Z[O6HOCTB MOJIYYCHHBIX PC3YJIbTATOB

YMeHue omnepupoBaTh TMOHATHAMHU: (urypa, TOUYKa, OTPE3OK,
npsiMasi, Jyd4, JIOMaHas, YroJl, MHOTIOYTOJIBHHK, TpPEYrOJbHHUK,
paBHOOEIPEHHBII 51 PaBHOCTOPOHHUI TPEYIrOJIbHUKH,

HpHMoerJ'ILHHﬁ TPCYroJIbHUK, MCAWaHa, 6I/ICCGKTpI/Ica n BBICOTA




TPEYrojbHHKA,  YEThIPEXYTOJbHUK,  Mapajjiesorpamm,  pomo,
OpSMOYTOJIBHUK, — KBaapaT, Tpamneuus; OKpPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C THPOCTPAHCTBEHHBIMU (UTYpaMH;
YMEHME pEIIaTh 33a4M, B TOM YHCJIE U3 MOBCEJHEBHOM JKMU3HHU, Ha
HaXO0/IeHUE T€OMETPUUYECKUX BEJIMYUH C MPUMEHEHHUEM H3yUEHHBIX

CBOMCTB (huryp u hakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauIeNbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX,
yroJI MEXAYy NPSIMBIMH, TEPICHAUKYISP, HAKIOHHAS, TPOCKIIUS,
nogobue  ¢uryp, TMOAOOHBIE  TPEYTOJIbHUKH,  CHMMETPHS
OTHOCHUTENILHO TOYKH U MPSIMOW; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojobue  ¢uryp,  MmapalieNbHOCTh U

NEPHEHANKYJSIPHOCTD NMPSAMBIX B OKPYKarOIEM MUAPE

11

YMeHue onepupoBaTh IMOHATUSAMU: JUIMHA, PAacCTOSHME, Yol
(BenMuuHA yIiia, CHHYC M KOCHUHYC YIJla TPEYrOJbHHKA), IJIOIA/b;
YMEHUE OLIEHUBATb pa3Mepbl NpPeIMETOB U OOBEKTOB B
OKpY’KaloIlleM MHpE; YMEHUE NPUMEHSTHh (OpMYJbl MEepUMeTpa U
IUIOLIAM MHOTOYIOJIbHUKOB, [UIMHBI OKDPYXHOCTHM H IUIOLIAJIU
Kpyra, oObeMa NPSIMOYTOJIBHOTO MapajUleNIeNuIeaa; YMEHHe
IIPUMEHATH MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
yIJIOB TpeyrojbHHUKa, Teopemy lludaropa, Tpuronomerpuyeckue

COOTHOIICHUA JJIs1 BBIYMCIICHUA JINH, paCCTOHHHﬁ, nnoma)leﬁ

12

YMmenue wu300paxarh IUIOCKME (GUTYpbl UM WX KOMOHMHALWH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C TOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WIIH

CHMBOJIbBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IMOHATUAMHU: HPSMOYTOJIbHAs —CHCTEMa
KOOpAMHAT; KOOpJAMHATBhl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOM3BEJIEHUE BEKTOpa Ha 4YHCIO, CKAJSIPHOE IIPOU3BEIECHUE
BEKTOPOB; YMEHHME HCIOJb30BaTh BEKTOPbl M KOOPJAUHATHI MJIs
NpEeCTaBICHUs JaHHBIX U PELIeHUs 3ajady, B TOM YMCJE U3 JPYTrux

y4eOHBIX TPEMETOB U PEATHLHOM KUZHU

14

YMeHue omnepupoBaTh MOHITHSIMH: CTOJIOUKOBBIE U KPYroBbIE
IMarpaMMbl, TaONMIBL, CcpeaHee apudmMerHueckoe, MeaHuaHa,

HauOoJIbIIIee U HAUMEHBIIIEE 3HAUCHH:A, pasMax YHCIOBOIO Ha60pa;




YMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH M  MPeoOpa3oBHIBATH
uHGOpMAIMIO, TPEACTABICHHYI0 B TaONWIaX W HA AWAarpaMax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEAbHBIX MPOLECCOB U
SIBIICHUH; yMEHHME pAaclO3HaBaThb W3MEHUMBHIC BEIUYUHBI B

OKpY’KaloIlleM MUpe

15

YMeHne ornepupoBaTh MOHSATHSAMH: CIyYalHBIA OMBIT (CIydalHBIN
9KCIIEPUMEHT), 3JIEMEHTApHOE COObITHE (JIEMEHTApHBIM HCXOM)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMCHHEC HAaXOAWUTb BCPOATHOCTHU CJIy’-IElfIHBIX COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSMU; YMEHHE peIlaTh
3aa4d METO/I0M OPTraHM30BAaHHOTO Iepedopa U ¢ UCIOIb30BaHUEM
IIPaBWJIa YMHOXKEHUS; YMEHHE OLIEHUBATh BEPOSITHOCTH PEATBHBIX
COOBITUH U SIBJICHUN, IOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpYyXarollleM MHpe U B KHU3HH;
3HAaKOMCTBO C IIOHATHEM HEC3aBUCHUMBbIX CO6I:ITI/II>1§ 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €TO POJIBIO B MACCOBLIX ABJICHUAX

16

YMenue BBI6I/IpaTB HO,Z[XOI[SIIJ_II/II\/’I HSyHCHHBIﬁ MCTOA IJIst PCIICHUA
3alauu, IIPUBOAUTL ITPUMECPbI MATCMATHYCCKHUX 3aKOHOMCpHOCTeﬁ B
MpUupoac U )KU3HHU, PACIIO3HABATL NPOABJIICHHC 3dKOHOB MATCMATUKHA
B MCKYCCTBC, OINHCBIBATH OTACJIBHBIC BBIJAIOMIUECA PE3YJIbTATHI,
IMMOJIYYCHHBIC B XOAC pa3BUTHUA MATCMATUKKU KAK HAYKH, IPUBOAWUTH
IMPUMCPEBL MaTEMaTUYCCKUX OTKpI)ITI/II\/’I u nx aBTOpPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Uwucna v BBIYUCICHUS
11 Harypanbsblie u nensie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JECATUYHblE JpOOU, TPOLEHTH, OECKOHEUHbIE
' MepHOANYECKUE APOooH
13 Parmonaneheie yncna. Apudmernueckue OIepanud ¢ parroHaIbLHBIMU
' qrcIaMu
14 JelictBuTenpHbIe yucia. ApudMeTHYECKHE OTEPaAMH C JICUCTBUTEIIBHBIMU
' YUCIAMHU
15 [TpuOnmkEHHbIE BBHIYMCICHUS, MpaBWIa OKPYTJCHUS, MPUKUIKA M OICHKA
' pe3yJibTaTa BEIYUCIEHUN
2 AnreOpanyeckre BbIpaXXeHUs
2.1 BykBeHHbIe BbIpakeHUs (BBIPaXKEHUSI C IEPEMEHHBIMH )
’5 Crenenb ¢ uenbiM nokasareieM. CTENeHb ¢ PallMOHAIBHBIM MOKa3aTeeM.
' CBoiicTBa cTeNeHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1pooOb
”5 Apudmernueckuii  KOpeHb  HaTypaibHOW  cTtemeHu. JleifictBus ¢
' apu(pMeTHYEeCKUMU KOPHAMHU HaTypaJbHOM CTETIEHU
3 VYpaBHEeHUs 1 HEpaBEHCTBA
31 Lensle u npoOHO-panoHalbHbIEe ypaBHEHUS. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUN
39 Lensle 1 npoOHO-paloOHaNbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 Uucnosble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCJIE0BATEILHOCTEH
4.2 Apudmernueckass U reoMeTpuueckas mnporpeccur. Dopmysa CIOXKHBIX




MIPOLICHTOB

5 OyHKIUU
@Oynkiyst, cnocoObl 3amanus ¢yHkuud. ['paduk  ¢ynkumu. OO6nacTb
ONpEeNeNIeHUs] W MHOXKECTBO 3HaueHMd (QyHkuuu. Hymn QyHKIUM.
5.1. [IpomMexXyTKH 3HAKOTOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH ()YHKIIHH.
Makcumymbl W MUHMMYMbl GyHKuMd. HauGomnbinee M HauMeHbIlee
3Ha4YeHUE (PYHKIUHN HA IPOMEKYTKE
6 KoopauHaTsl Ha IpsSAMOii U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gpurypsl 1 Ux CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOTOYTOTbHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpu4ecKux BeTMYUH
7.6 BekTops! Ha MIIOCKOCTH
8 BeposITHOCTh ¥ cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




yueOHbIii Moayab «I'eomerpus. bazoswlii ypoBenn» (1D 7169880)

MNOACHUTEJIBHAS 3AIIMCKA

['eomeTpuss Kak OJWH W3 OCHOBHBIX pAa3felioB IIKOJIHHOW MaTeMaTHKH,
UMEIOIIUNA CBOEHM 1eNbl0 O0ecnevYnTh U3yYEHHE CBOMCTB M pa3MepoB (uryp, Hux
OTHOIIICHU 1 B3aUMHOE PACIOJIO0KEHUE, ONMPAETCA Ha JIOTUYECKYTO, JOKA3aTEIbHY IO
AuHMIO. LIeHHOCTh N3y4YeHHsI TeOMETPUU Ha YPOBHE OCHOBHOTO 00IEro 00pa3oBaHus
3aKJII0YAeTCs B TOM, YTO OOYYalOIIMICS YYUTCS TMPOBOAMUTH JIOKa3aTelIbHbIE
pacCyXAeHHs, CTPOUTh JIOTHYECKHE YMO3AKIIOYCHHsI, JOKa3blBaTh WCTUHHBIC
YTBEPKIICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT TMPHU3HAKOB, (opMyIUpoBaTh OOpaTHBIC
YTBEPKJICHUS.

Bropoii 1enpl0 HW3ydeHUST TEOMETPUHM SBISACTCS WCIONb30BaHHE €€ Kak
WHCTPYMEHTA TPHU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTHYECKUX 3ajad,
BCTPEUAIOUINXCS B peabHOM ku3HU. OOy4daromuicss JOMKEeH HAyYUThCS ONPEACTUTD
TreOMETPUYECKYI0 (DUTYpY, OMUCATh CIOBAMH JAHHBIM YEPTEX WIM PUCYHOK, HAUTU
IUIOMIAbh 3€MEIBLHOTO YYaCTKa, PACCUUTATh HEOOXOAUMYIO JJIUHY ONTOBOJIOKOHHOTO
kabenst wim TpeOyeMble pa3Mephl rapaxa s aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTEIIbHAS JIMHUS B M3yYCHWH TreoMeTpud. [lpm pemeHun 3amad
MPAaKTHYECKOTO XapakTepa OOyJaroIUics yUYUTCS CTPOUTh MaTeMaTHUYECKHE MOJAETU
peaTbHBIX OJKU3HEHHBIX CHUTyalldi, TPOBOJUTH BBIYUCICHUS W  OICHUBATH
aJIeKBaTHOCTH MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO TMOAYEPKHBATh CBSI3W TEOMETPUH C JAPYTHMH yYeOHBIMHU
npeaMeTaMu, MOTUBUPOBATH HCIIONB30BATh OINPEACTICHUS T€OMETPUUECKUX QUTYD U
MOHATHUH, IEMOHCTPUPOBATHh IPUMEHEHHUE TTOTYYCHHBIX YMEHUHN B (PU3UKE U TEXHUKE.
Otu cBs3u Hambonee Apko BUAHBI B TeMax «Bexrtope», «Tpuronomerpudeckue
COOTHOIICHUS», «MeToa koopauHa™» u «Teopema [Tudaropay.

VYyebnniii Kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIC pPa3feiibl
comepxkanusi:  «['eomerpmueckue ¢Gurypsl W WX CBOHcTBay, «M3mepenue
TCOMETPUUYCCKUX BEIUIUH», «JleKapTOBBI KOOPAWMHATHI HA IUIOCKOCTH», «BeKTOphI»,
«/IBmwxennst mmockoctny, «IIpeodpazoBanus mogo0us».

Ha uzydenue yueOHoro kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 Kiacce —
68 JacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B Helento), B 9 kimacce —
68 yacoB (2 yaca B HEJIEIIO).

COILEPKAHUE OBYUEHUA

7 KIIACC



HauanbHble noHaTtus reomerpun. Touka, mpsiMas, OTPE30K, Jyd. Yroi. Bupasl
yrioB. BeprukanbHble W CMexHble yrael. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [IapanienbHOCTh U NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie purypsl. OCHOBHBIC CBOMCTBA OCEBOW CHMMeETpUU. [Ipumepsr
CHMMETPUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBIO LHUPKYJd M JUHEWKU. TpeyrojbHUK.
Bricora, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W paBHOCTOPOHHUM  TpeyrojbHHKUA.  HepaBeHCTBO
TPEYTrOJIbHUKA.

CBolicTBa M MPU3HAKU PaBHOOENPEHHOTO TpeyroybHUKa. [[pu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa U NMPU3HAKHU MapaJUICNIbHBIX NpsAMBIX. CyMMa YIJIOB TPEYroJIbHHUKA.
BHemninue yriibl TpeyroibHUKA.

[IpsamoyronbHbiii  TpeyroibHUK. CBOHCTBO  MeAMAHbI  MPSIMOYTOJBLHOIO
TPEyroJIbHUKA, MPOBEAEHHON K TUIIOTEHYy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSMOYTONIbHBINA TPEYTOJIBHUK C YTIIOM B 30°.

HepaBencTBa B reoMeTpUHN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa O OoJblieM yrjie # OOJbIIE CTOPOHE TPEYroJIbHUKA.
[IepnieHauKy ISP ¥ HAKIIOHHAS.

['eomeTprueckoe MecTo TOYeK. buccekrpuca yrima u  CepeAUHHBIN
NEPNEHINKYJISIP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpy>KHOCTb U KpyT, XOpJa U JUaMeTp, UX CBONCTBA. B3auMHoe pacnonoxxeHue
OKpPY>KHOCTH M mnpsmou. KacarempHas M cekymas K OKPYKHOCTH. OKpPY’KHOCTB,
BIIMCaHHAs B yroJj. BnucanHas v onrcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpHuku. [lapaimenorpamMm, €ro nmpu3Haku M CBOMCTBA. YacTHbIE
cllyyau mMapajuieiorpaMMoB (TIPSIMOYTOJIbHUK, poMO, KBajapaT), WX TMpU3HAKUA U
cBorictBa. Tpamemus, paBHOOOKas Tpamerus, €€ CBOWCTBA U MPU3HAKH.
[IpsimoyrosibHas Tpanenus.

Meton ynBoenusa menuanbsl. LleHTpanbHas cummerpus. Teopema dDaneca u
TEOpeEMa O NPOMOPIUOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJbHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHHKA.

[TogoOue TpeyroabHUKOB, Ko3(pduimeHtT mnogoous. I[lpusHaku mog00Us
TPEeYroJIbHUKOB. [IpuMeneHne moqooust mpy pemeHny MPakTHIeCKUX 3a/1a4.



CpotictBa momaneii reoMerpudeckux ¢uryp. Dopmynbl mus  TUIOMIAAH
TPEYroJibHUKa, MapaienorpamMma, pomOa u Tpaneuuu. OTHOIIEHWE IUIONIAIEH
OJ00HBIX (UTYP.

Beluncnenne miomaned TPEyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TAHI'€HC OCTPOro yrila NpsIMOYTOJbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpruyecKkue QPyHKIUU yTIOB
B 30, 45 u 60°.

BrnmcanHble M LIEHTpaNbHBIE YTIIbI, YTOJ MEXIY KacaTeJIbHOM U XOpIOH. YIJIbI
MEXAY XOpJaMu M CEKyIIMMH. BrucaHHblE W ONMCAHHBIE YETHIPEXYTOJIBHUKU.
B3aumHoe pacnonoxkenue JByx OkpyxHoctei. Kacanue oxpyxnocteil. OOmue
KACaTENbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tauresc yrioB ot 0 7o 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. DOPMYIIbI IPUBEJCHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. PemieHue
MPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomooust. [1ogo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
CEKYILIHUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM.

Bektop, nmnuHa  (MOAyNb)  BEKTOpa, COHAIIPABJIEHHBIE  BEKTOPBI,
IIPOTUBOIOJIOKHO HANPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, ONEpaluy HaJ BEKTOpaMu. Pa3lioxkeHne BeKTopa IO  JIBYM
HEKOJUIMHEapHbIM BekTtopaM. Koopaunatel BekTopa. CKalsIpHOE NPOWU3BEICHHE
BEKTOPOB, MPUMEHEHUE /ISl HAXO0KICHUS JJIUH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA IIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEH U MpAMBIX. METon KOOpAMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTONBHHUKH. [[nmMHA OKpykHOCTH. ['pamycHas u paguaHHas
Mepa Yyria, BBIUHMCICHHE MJIMH Jyr OKpyxkHocTed. I[lnmomane kpyra, cexkropa,
CErMeHTa.

JIBMKeHUsT TUIOCKOCTU W BHYTPEHHHUE CUMMETpUU QUryp (d1eMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [ToBopor.



IIJTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl  y4eOHOTO  Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

MPOSIBJIEHUEM MHTEpPECa K MPOILIJIOMY M HACTOSIIEMY POCCUHUCKON MaTEMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKECHUAM POCCUUCKUX MATEMATUKOB U POCCUKUCKOU
MAaTEeMaTHYECKON IIKOJIBI, K MCIOJIB30BAHUIO 3TUX AOCTHKECHUM B JIPYTHX HAyKax H
NPUKJIAAHBIX cdepax;

2) rpaIaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJAaHWHA U peau3alliu ero
paB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHHMH, MpoLENyp TIpakJaHCKOro oOiiecTtBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID 3TUYECKHX MPOOJEM, CBS3AHHBIX C
OPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHHA HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX TPUHLUIIOB B AESATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHHE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE B PEHICHWH MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HAIpaBIE€HHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOIO
oOpa3oBaHMs Ha NPOTHKEHUU BCEW KU3HU Ui YCHENIHOW MpodeccHOoHaNbHON
NESTENbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM WHIAMBUIYAIbHON TPACKTOPUU OOpa30BaHUS U KM3HEHHBIX IUIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CHOCOOHOCTBIO K  SMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUH, PaACCYKIECHUW, YMEHHUIO BUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NIO3HAHUSA:

OpUEHTalMEed B JCATEIIBHOCTU HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS 4YEJIOBEKA, MPUPOIbI U
oOlecTBa, MNOHMMAaHUEM MaTeMaTH4YeCKOM Hayku Kak cdepbl 4YeloBeYeCKOn
NEATEIIbHOCTH, JTANlOB €€ pa3sBUTHS M 3HAYMMOCTH JUIA Pa3BUTUS LMBWIM3ALINM,
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYpOM Kak CpEICTBOM



MIO3HAHUSI MHUpPA, OBJIAJICHUEM MPOCTECHIIMMHM HABBIKAMHM HCCIIEI0BATEIbCKON
JEATENBbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMuUpoBaHHE KYJILTYPbl 3A0POBbS H
IMOIMOHAJIBLHOTO 0JIarONmoJyYns:

FOTOBHOCTBIO NPUMEHSATh MATEMaTUYECKHE 3HAHUA B HHTEPECAX CBOETO
3lI0pOBbs,  BEACHHUS  30pOBOTO  oOpaza  >KM3HM  (370pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM  PEKUM 3aHATHH W OTHOBIXa, perysapHas ¢usndeckas
AKTUBHOCTB), CPOPMUPOBAHHOCTHIO HABBIKA peICKCUM, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT'0 K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0TUYeCKOE BOCTIUTAHME:

OpPUEHTAIIMEN HA NPUMEHEHHE MATEMATUYECKUX 3HAHWM 11 PELICHHS 3a]a4 B
00J1aCTH COXPAHHOCTH OKPY>KAIOIICH Cpejibl, IJIAHUPOBAHUS MOCTYIKOB U OLIEHKU MX
BO3MOJKHBIX TIOCJEJACTBUM JJII OKpPY’KAIOIIEH Cpeabl, OCO3HAHHUEM TIJ100aIbHOTO
XapakTepa SKOJOTHUYECKUX MPOoOJIeM U MyTeH X pelieHus;

8) aganTanmusi Kk M3MEHSIOIIMMCS YCJIOBHSAAM COIMAJIBLHOW M TNPUPOJHOI
Cpebl:

FOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUSIX HEONPEIACIEHHOCTH, TOBBIIIEHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUHUThCS Y APYTUX JIOJIeH, TprHoOpeTaTh B COBMECTHOM JICSTEILHOCTH HOBBIC
3HAHMS, HABBIKA U KOMIIETCHIIUU U3 ONBITA APYTHX;

HEOOXOMMMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAaHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, MOHSATHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIE
paHee  HEW3BECTHBIX, OCO3HaBaTh  JACGUIMTHI  COOCTBEHHBIX  3HAHUU U
KOMIIETEHTHOCTEW, IIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30OB, TPEOYIOUIUN KOHTPMEDP, KOPPEKTUPOBATH IMPUHUMAEMBbIE
penieHuss W JICUCTBUA, (POPMyIUpOBaTH W OIEHHUBATh PHUCKH M TOCIEICTBUS,
dbopMUpPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeicTBuA:
e BBUIBJISATH W XapaKTEPU30BATh CYILIECTBEHHBIE MNPU3HAKKM MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUM, OTHOUIEHUA MEXAY MOHATUSAMHU, (HOPMyIUPOBATH
OIpEICIICHUS MMOHSITUM, yCTaHaBJIMBATh CYIIECTBEHHBIN MIpU3HAK



KJaccu(UKAIMM, OCHOBAaHUS Uil OO0OOIIEHWS W CpaBHEHUS, KPUTEPHUH
IPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOPMYJIHpPOBaTH W  NIPEoOpa3oBBIBATh  CYXKJCHUSA:
yTBEPJAUTEIbHbIE W OTpUIlATC/IbHBIE, €IUHUYHBbIC, 4YacTHbIE U 0OIIue,
YCJIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHUBOPEUHSI B
(akTax, JTaHHBIX, HAOMIOACHUAX U YTBEPXKICHUSAX, MIPEAaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTENU U IPOTUBOPEUUN;

JieN1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JAECTYKTUBHBIX U
MHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

pa3dupaTh I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (TpsSMble U OT
OPOTUBHOTO), MPOBOJAUTH CAaMOCTOSITEJIbBHO HECJIOKHBIE JI0Ka3aTeIbCTBa
MaTeMaTHYeCKuX (PaKkTOB, BBICTpaMBaTh apryMEHTAIIUIO, TPUBOJUTH MIPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amaud  (CpaBHHBATh HECKOJBKO
BapUAHTOB pElIeHMs, BBIOMpaTh Haubosee NOAXOMAIMK C  y4éToM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciieqoBarejibCKe 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT IIO3HAHMS,
(opMyaMpOBaTh  BOMPOCHL, (UKCUPYIOIIHE MPOTUBOPEUYUE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABJIUBATh UCKOMOE U JIaHHOE, (DOPMHPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO TO3UIUIO, MHEHUE;

OPOBOJUTH IO CAaMOCTOATEIBHO COCTABJICHHOMY IUJIaHY  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE MCCIEIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEU
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOATENHHO (OPMYIUPOBATh OOOOIICHUS M BBIBOJBI IO pPE3yJIbTaTaMm
NPOBENEHHOIO HAOMIOACHUS, WCCIEJOBaHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKKEe BbIIBUIAThH
MIPENOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWH(MOpPMAIUHU, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIIeHUs 3a7a4H;

BBIOWpATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W  HMHTEPIPETHUPOBATH
“H()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM IPEACTABIICHHUS,

BbIOMpaTh (popmy mpencraBieHus UHPOpMANMM U WIUTFOCTPUPOBATH
pemiaemMble  3aaud  CXeMaMmH, JuarpaMMaMH, HWHOW Tpadukoll U uxX
KOMOWHAIIMSIMU;



OIICHWBATh HAACKHOCT, WHPOPMANMKM 10 KPUTEPUSIM, MPEAIOKCHHBIM
y4UTENIEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBbIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHSA:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYX EHUS B COOTBETCTBUU C YCIIOBUSIMU U
ensiMu OOIIEHUs, SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHHS TI0 X0y PEIICHUS 3aa4H,
KOMMEHTHUPOBATH NMOTYUYEHHBIN pe3ybTarT;

B X0/ie OOCYXJCHHS 3a/ilaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelaeMor 3a/ayu, BbICKA3bIBaTh MJIEH, HAllEJICHHBIE HA IOHUCK
pelIeHusl, COMIOCTABIATh CBOU CYXICHUS C CYXIACHUSMH JAPYTUX YYaCTHUKOB
uanora, OOHapy»XKUBaTh Pa3IU4Ke U CXOJICTBO MO3UIINMA, B KOPPEKTHOH dhopme
(bopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTaBISATh PE3yJbTaThl PELICHUs 3a/Ja4d, HKCIEPUMEHTA, HCCIIeI0BaHUs,
IIPOEKTAa, CAMOCTOSTENIbHO BBIOMpaTh (hOpMAT BBICTYIUICHHS] C YU4ETOM 3ajad
MPE3CHTAINN U OCOOEHHOCTEH ayTUTOPHUH;

MOHUMAaTh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYaJIbHOU
paboThI pU PEIICHUH YUYEOHBIX MAaTEMAaTHYECKUX 3a/1aY;

NPUHUMATh II€JIb COBMECTHOM JESATEIbHOCTH, IUJIAHUPOBATh OPTraHU3AILINI0
COBMECTHOM pabOThI, pacipesensiTh BUAbI pa0doT, TOTOBApUBATHCS, 00CYXKIaTh
IpoILIecC U pe3yabTaT paboThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYMNOBBIX (hopMax padboThl (00CyKIeHUS, OOMEH MHEHUSIMH,
MO3rOBBbI€ IITYPMbI M JPYTUE), BBIMOJHITH CBOIK YacTh pPabOThI U
KOOPJMHUPOBATh CBOM JIEUCTBUS C JPYTMMH YJ€HaMU KOMAaHbl, OIIEHUBAThH
KauecTBO CBOEro  BKJIaJa B  OOWIMA  MOPOAYKT 1O  KPUTEPUSIM,
chopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOICHUCTBHS.

PerJISITI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, AJITOPUTM pELIEHUs 3aJaud (WU €ero
4acTh), BBIOMpATh CHOCOO peleHUus C YYETOM HMEIOIIMXCA PECYpPCOB H
COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHThI
perieHuit ¢ yaéToMm HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAJIbHbIA HHTEJJICKT:

BJIaACTh cIocooamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoHecCa M pe3ylibTara
PpEUICHUA MaTeMaTHYECKOM 3agadu,



e MPEABHUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU 3aJayH,
BHOCUTh KOPPEKTUBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBHCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yjbTarTa ACATECIILHOCTA MOCTABICHHOW LIEIU U
YCIOBUSIM, OOBSCHATh TPUYMHBI JOCTKEHUS WA HEIOCTHKEHUS IIEIH,
HAXOJUTh OIMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 7 KJjacce OOyYarOUIMICS TMOJYYUT CIEIYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh M3ydeHHBIE T€OMETpUUECKUE (PUTYPBI, ONPENENATh UX B3aUMHOE
pacmoyioKeHue, M300pakaTb TEOMETPUYECKHE (QUTYpPHI, BBINOTHATH YEPTEKU IO
YCJIOBUIO 3a/iaud. V3MepsTh JUHEWHBIE M YTJIOBbIE BEIWYMHBI. PemaTe 3amayu Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatb rpyOyIo OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHON
KU3HU, Pa3MEpOB MPUPOIHBIX OO0BEKTOB. Pasznmnuarh pasMepbl 3TUX OOBEKTOB IO
MOPSJIKY BEJIUYHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCd  MpU3HAKAaMU  PABEHCTBA  TPEYTOJbHHUKOB, HCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE NOTHYECKHE PACCYXKAEHUS C HCIOIB30BAHHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCA MNpHU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAaHBbI, MPOBEAEHHONW K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B
pEILICHNY TE€OMETPUUECKHUX 3a]1a4.

OnpenensiTe napamuieIbHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢
HUMU cekymasa. OnpeaensTe MnapauieiIbHOCTh MPSIMBIX C TMOMOIIBI) PaBEHCTBA
PAcCTOSIHUN OT TOYEK OAHOM MPSMOM A0 TOUEK APYTOU MPSIMOM.

Pemate 3a1aum Ha KieT4yaTo Oymare.

[IpoBOANTH BHIYUCIICHUS U HAXOUTh YUCIIOBbIE U OyKBEHHBIC 3HAUCHUS YIJIOB B
FEOMETPUUECKUX 3a7adax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpPa30BaHHBIX TIPH TEPECEUCHUH JIBYX
NapajuleIbHbIX MPAMBIX CEKYILIEeW. Pemars npakTUYeCcKue 3aJayd Ha HaXOXKJICHUE
YTJIOB.

Bnagetp nNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACsTh
OMCCEKTPHCY yTia M CEPEIUHHBIN MEPIEHIUKYISP K OTPE3Ky KaK T€OMETPHUYECKUE
MeCTa TOYEK.



@opmynUpOBaTh ONPEACIEHUS OKPYXKHOCTH M Kpyra, XOpAbl M JuaMmeTpa
OKPYKHOCTH, TOJIb30BAaTbCSI UX CBOMCTBAMHU. YMETh INPUMEHATH 3TH CBOMCTBA IPHU
pelIeHNH 3a7a4.

BiaaeTte MNOHSATHEM ONHMCAHHOW OKOJO TPEYroJIbHUKA OKPY>XHOCTH, YMETh
HaxoauTh e€ meHtp. I[lomp3oBaTbest (pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA TEPECEKAOTCI B OJHOM TOYKE, MU O TOM, 4YTO CEPEIAUHHBIC
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnangere noHsiTMEM KacaTeNbHOM K OKPY’KHOCTH, IOJB30BATHCA TEOPEMOU O
NEPNEHINKYJISIPHOCTHA KacaTeIbHOW U paguyca, IpOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCs MPOCTEUIIMMHA T'€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh UX
MIPAKTUYECKNAN CMBICIL.

[IpoBOIUTE OCHOBHBIE I€OMETPUYECKUE MOCTPOECHUSI C IOMOIUBI0 LUPKYJIA U
JINHEWKU.

K koniy oOyuenuss B 8 Kkiacce oOydyaromuiicss TOJYYUT CIEAYIOIIUE
MIPEIMETHBIE PE3YJIBTATHI:

PacriozHaBaTe  OCHOBHBIE  BHABI  YETBIPEXYTOJIBHHUKOB, MX  JJIEMEHTBHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUYKHU MEPECEUCHUS MEJIUAH TPEYroJibHUKA (LIEHTpa Macc)
B PELICHUU 3a/1aY.

Bnanets noHsiTueM cpelHEN JUHUM TPEYTOJbHUKA U TPANECUUU, NPUMEHITh UX
CBOWCTBA MPHU PEUICHUHU TeoMeTpuueckux 3anad. [lomp3oBareca Teopemon daneca u
TEOPEMOM O TMPONOPUHOHANBHBIX OTPE3KaxX, MPUMEHATh WX U1 PELICHUs
PAaKTUYECKUX 3a/1a4.

[IpuMeHATh, NpU3HAKK MO00UST TPEYTOJIBHUKOB B PEHICHUU T'€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaThesi Teopemoit Iludaropa s pemieHUss TEOMETPUYECKUX U
npakThH4eckux 3afgad. CTpouTh MaTEeMAaTHYECKYIO MOJENb B MPAKTUYECKUX 3aJayax,
CaMOCTOSITENIBHO JI€JIaTh YEPTEK U HAXOJUTH COOTBETCTBYIOIIUE JIJIMHBI.

Bnagetp nonsATHSMH CHHyCa, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IPSMOYTOJBHOTO TpeyrojbHUKa. [lonb30BaTbCsi 3TUMM NOHATUSAMU Ul PELICHUS
MPAKTUYECKUX 3a7a4.

Boruucnats (paznuyHbIiMH CIIOCOOAMHU) TUIONIAJAb TPEYTOJbHUKA W IIJIOMIATU
MHOTOYTOJIBHBIX GUTYpP (MOJB3YACH, TI€ HEOOXOAUMO, KabKyIATOpoM). [IpuMeHsTh
MOJTy4YEHHBIC YMEHUS B IPAKTUYECKUX 33/1a4axX.

Brnagetp nDOHATHUSMHM BOUCAHHOTO M LEHTPAJbHOTO yIJa, HCHOJIb30BaTh
TEOPEMBI O BOMCAHHBIX YIJaX, yrjlaX MEXAy XOpJaMH (CEeKyIIMMHU) U YTIie MEXKIy
KacaTeJIbHOM U XOPAOU NpH PEIICHUH FT€OMETPUYECKUX 3a/1a4.



Biiagete MOHATMEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, NPHUMEHSTh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOIBHUKA ITPU PEILIEHUN 3a]1a4.

[IpuMeHATh TOJIydeHHBbIE 3HAHMS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENIM JJIA 3a/1a4 peajibHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOLIME BBIUUCIEHUS C
OpUMEHEHUEM TMOJ00Ms MW  TPUTOHOMETpPUM (IOJIB3YsCh, TI/€ HEOOXOIMMO,
KIbKYJISITOPOM).

K koHmy oOydenns B 9 kJacce OOyYarOmIMiiCs TOMYYUT CIIEIYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOULIBIO
pa3IUYHbIE AJIEMEHTBI IPSIMOYTOJILHOTO TPEYTroJbHUKA («pEelIeHUue MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY). HaXxoauTe (¢ HOMOLIBIO KAJIBKYJATOPA) JJIWHBI W YIJIBL JUIS
HEeTaOJIMYHbIX 3HAYCHU.

[Tonb3oBaThess GopMyiaMu TPUBEACHUS MU OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUISl HAaXOXJCHHS COOTHOIICHWH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISI HAXOXICHMS Pa3IUdHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJbHUKOB»), TNPUMEHATh HUX IpHU
pELIEHNH reOMEeTPUUECKUX 3a/1ay.

Bnagers moHATHSIMHM NPeoOpa3oBaHUs MOJ0OMSI, COOTBETCTBEHHBIX JJIEMEHTOB
no100HbIX ¢Guryp. [Tonbp3oBaThCcsi CBOMCTBaMHU MOA00US MPOU3BOIBHBIX (DUTYD, YMETh
BBIUUCIISITh JUIMHBI M HAXOAWUTh YIJbl y MOAOOHBIX Quryp. Ilpumenars cBoiicTBa
noo0us B MPAaKTUYECKUX 3a/adaxX. YMETh NPUBOJUTH MPUMEPHI MOAOOHBIX (pUryp B
OKPY’KaroIleM MHUpE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3ZBEACHUH OTPE3KOB XOpJ, O MPOU3BEACHUHU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCS BEKTOpPAMH, TOHMMAaTh HUX TEOMETPUYECKUUA U (U3HUECKUI
CMBIC, MPUMEHITh HUX B PEIICHUUM TIEOMETPUUYECKHX M (PU3MUECKUX 3adad.
[TpuMeHsTh CKaIpHOE MPOU3BEIECHUE BEKTOPOB JUIsl HAXO0XKICHUS ITTUH U YTJIOB.

[Tonb30BaThCd METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTh €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Bragets MOHATUAMHM NPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUIMHBl AYTHM OKPYKHOCTHM M paJuaHHOW MEpbl YIJIa, YMETh BBIYHUCIATH ILIOLIAIb
Kpyra u ero yacteil. [IpuMeHsTh MoJy4YeHHbIE YMEHMSI B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (WM UEHTPbI) CUMMETPUU (GUTYP, NPUMEHATH ABUKEHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasix.

[IpumMeHATh TOJy4YEHHBIE 3HAHHWS HA NPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENN JJIA 33a/1a4 PEAIbHOM JKU3HU U NPOBOAUTH COOTBETCTBYIOIME BBIYUCICHUS C



NPUMEHEHUEM TOJ00MS W TPUTOHOMETPHUYECKMX (PYHKIUH (TIOJIB3YsICh, TIe
HEO0OXO0IUMO, KaJIbKYJIITOPOM).
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' p P https://m.edsoo.ru/7f415e2e
BEITUYUH
bub6mmorexa [JOK
2 TpeyrombHiicn 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble IpsIMbIE, CyMMa yIJI0B 14 1 bu6nuoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyT. [ eomeTpuueckue 14 1 bu6nuorexa IIOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. bubmuorexa [{OK
5 [ToBTOpeHme, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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 KUIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/1esioB U TeM ungpoBbie
Ne i/m P Kourpoabnsie | IIpakTHyeckue (uupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
N bubmuoreka [JOK
1 Herbipexyromp ki 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MIPOTIOPITMOHAIIBHBIX OTPE3KaX, MOA00HbIE 15 1 bubmmorexa [JOK
poTIopHt P > 1OA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Tnomane. HaxoxaeHnue miomanei
3 Tpe III“IOJfBHI/IKOB u i[moro FOJ'E;IHi[IX ¢bur 14 1 Bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX huryp
4 Teopema [Iudaropa n Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrael B OKpyKHOCTH. Briucanuelie u
5 OIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bu6mmoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmuoreka [JOK
6 I1 606 7 4 1
OBTOPEHHE, OOODIIEHHE SHAtHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6 0



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

9 KUIIACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3ie/ioB U TeM ungpoBbie
Ne i/m P Konrpoabnsie  IIpakTHyeckue (1ubp )
NpOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [JOK
CHUHYCOB. Penienue TpeyroabHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpaszoBanue nonodbus. Merpuueckue 10 1 bubnuorexa LIOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bub6mmorexa [JOK
B 12 1
3 SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. JJTMHA
5 Olf YKHOCTH U TIJIO yz: b KpyTa g 8 buommorexa LIOK
py B Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bu6mmoreka [IOK
6 6
Jlpwikenis WIoCkocTa https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 7 2 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHHOYPOYHOE INTAHUPOBAHHUE

7 KITACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie  IIpakTuueckue p
n/n Bcero u3ydeHusi  o0pa3oBaTesbHbIE
padoTsbI padoTsbI
pecypcsl
1 IIpocreiine reoMeTpuuecKue 1 bubmuoreka [IOK
00BEKTHI https://m.eds00.ru/8866b724
bubnmnorexa LIOK
2 MBHOTrOyroanLHMK, JIOMaHast 1
T https://m.edso00.ru/8866ch6a
3 CMexHbIE U BEPTUKAIbHBIE YIJIbI 1 Bubnmorexa [IOK
P y https://m.eds00.ru/8866¢5c0
4 CMexHbBIE U BEPTUKAIBHBIE YTIIbI 1 bubmorexa TIOK
P r https://m.eds00.ru/8866¢c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbBIE U BEPTUKAIBLHBIE YTIIbI 1
7 CMeXHBIC U BEPTUKAIBHBIE YTIIbI 1
8 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
W3mepenne JIMHEUHBIX U YIVIOBBIX
9 BEJIMYMH, BRIYUCIICHUE OTPE3KOB U 1
yTJIOB
N3mepenue JIMHEUHBIX U YIVIOBBIX
10 BEJIMYMH, BRIYUCIICHUE OTPE3KOB U 1 bubmmorexa LIOK
’ P https://m.edso00.ru/8866c3ea
YTJIOB
W3mepenne TUHEHHBIX B YTIIOBBIX
11 BEJINYUH, BBIYUCICHUE OTPE3KOB U 1
YTJIOB



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

N3mepenue JIMHEUHBIX U YIVIOBBIX

12 BEJIMYMH, BBIUUCIIEHUE OTPEZKOB U
YTJIOB
[lepumerp u momaasb Guryp,
13 COCTaBIJICHHBIX U3
IPSIMOYT OJIBHUKOB
[Tepumetp u momans Guryp,
14 COCTABJICHHBIX U3
IIPSIMOYT OJIBHUKOB
ITonsiTHE O paBHBIX TPEYTOJIbHUKAX
15 Y TIEPBUYHBIC MPEJCTABICHUS O bubmorexa [TOK
https://m.eds00.ru/8866ce80
paBHBIX GUTypax
16 Tpu npusHaka paBeHCTBa bubnuoreka IIOK
TPEYroJIbHUKOB https://m.eds00.ru/8866d1fa
17 Tpu nmpu3Haka paBeHCTBa bubmnoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/8866d34e
18 Tpu npusHaka paBeHCTBA bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYroJbHUKOB
20 Tpu npusHaka paBeHCTBA
TPEYroJbHUKOB
21 Tpu npuzHaKa paBeHCTBa bubnmoreka [[OK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866e88e
99 [Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
93 IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



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

CBOICTBO MeaIUAHBI

24 MPSIMOYTOJIHOTO TPEYTOIbHUKA Bubmmorexa [IOK
PANOYTOIb Peyr ’ https://m.eds00.ru/8866e9ec
MIPOBEIEHHON K TUIIOTEHY3€
CBolicTBO MeIMaHbI
25 IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOEIpeHHBIC U bubmuorexa [JOK
PAaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.eds00.ru/8866d6fa
97 [IpusHaku u cBOMCTBA bubnuotexa [JOK
paBHOOEAPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
08 [Tpu3naku u cBoiicTBa bubmuoreka [{IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u CBOMCTBA bubmuoreka [{JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢
30 HepaBeHncTBa B reoMeTpun
bu6nmoreka [JOK
1 H
3 CPABCHLTEA B reoMeTpHit https://m.eds00.ru/8866e3a2
32 HepaBeHnctBa B reomeTpun
33 HepaBeHcTBa B reomeTpun
34 IIpssMOyTONBHBIN TPEYTOJIBHUK C Bubmuoreka [IOK
yriaom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOyTrobHBIN TPEYTOJIBHUK C
yriaom B 30°
36 KonTponbhas pabota no teme bubmuoreka [{JOK
"TpeyronbHukn" https://m.edso0.ru/8866echc
37 [TapannenbHble NpsiMbIE, UX bu6moreka [IOK

CBOICTBa

https://m.edsoo.ru/8866ef64



https://m.edsoo.ru/8866e9ec
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

38

[Iareiit nocrynar EBkinuna

39

Hakpecr nexaruue,
COOTBCTCTBCHHBIC
OIHOCTOPOHHUC YTJIBI,
00pa3oBaHHbBIE TIPH MTEPECEUCHUN
HapaJuIeJIbHBIX IPSMBIX CEKYIIEH

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

40

Haxkpect nexanue,
COOTBCTCTBCHHBIC N
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE TPU TIEPECCUCHUH
MapajuIeNbHBIX IPSAMBIX CEKYIIeH

41

Hakpect nexaruue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YTJIbI,
00pa3oBaHHbBIE TIPH MTEPECEUCHUN
HapaJuIeIbHBIX IPSMBIX CEKYIIEH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUECHUN
[apaJuIeJIbHBIX IPAMBIX CEKYIIEeH

43

Hakpecr nexarmue,
COOTBCTCTBCHHBIC U
OOTHOCTOPOHHUC YTJIbI,
00pa3oBaHHbBIE TIPH NTEPECEUCHUN
HapaJuIeJIbHBIX IPSMBIX CEKYIIEH

bubnunoreka LIOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napayienbHOCTH NMPSMBIX

Yepe3 paBEeHCTBO PACCTOSHUM OT
TOYEK OJTHOM MPSAMOU 10 BTOPOU



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

IpsAMOM

[Ipr3Hak napauieIbHOCTH NPSIMBIX
Yepe3 PaBEHCTBO PACCTOSHUM OT

4 TOYEK OJTHOM IPSIMOM 10 BTOPOH
PSMOM
46 CymMma yrioB TpeyrojibHUKa Bubnmorexa [IOK
https://m.eds00.ru/8866f630
47 CymMma yrioB TpeyrojibHUKa bubmmorexa LIOK
https://m.eds00.ru/8866f8ba
48 BHemrnue yriel TpeyrojibHUKa Bubnmorexa [IOK
https://m.edso0.ru/8866fase
49 BHemnue yriel TpeyrojbHUKa
Konrponbnas padora no reme
50 "[MapanenbHbie TpsMbIE, CyMMa bubmmorexa LOK
| https://m.edso0.ru/8866fe6e
YIJIOB TPEYroJbHUKA
51 OKpy>XHOCTb, XOPJIbl U TUAMETP, UX bubmmoreka [[OK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbpHast K OKpy>KHOCTH bubmorexa [TOK
https://m.eds00.ru/88670e9a
53 OKpy>KHOCTb, BIIICAHHAs B YTOJI
54 OKpY>XHOCTb, BIIMCAHHAS B yTOJ
55 [Tonsitue o 'MT, npumenenue B bu6muoteka [IOK
3ajadax https://m.edso0.ru/8867013e
56 [Tonsitue o I'MT, npumeHeHue B bubnuoreka IIOK
3a1a4ax https://m.eds00.ru/88670508
buccekrpuca u cepeIMHHBII
57 NEPIEHIUKYIIAP KaK

reoOMCTPHUICCKUC MECTA TOUCK



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

OKpy>XHOCTb, OTIMCAHHAs OKOJIO bu6nuoreka IIOK
58 1
TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHAS OKOJIO 1
TPEeYroJbHUKA
60 OKpy>XHOCTb, BIIHICAaHHAs B 1 bubnmnorexa [JOK
TPEYTOJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BITUCAHHAS B 1
TPEYTOJIBHUK
62 [Ipocreitmue 3amaun Ha 1 bubmnoreka [JOK
MOCTPOECHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3agaun Ha 1 Bu6mumoreka [IOK
MOCTPOECHUE https://m.eds00.ru/886712d2
KoHnTtponbHas paboTta mo teme
64 "OKpY>KHOCTh H K 1 bubmorexa [TOK
Py YT \ https://m.eds00.ru/88671462
['eomeTpryeckue mocTpoeHUsI
[ToBTOpeHue u 00001IeHNE 3HAHUIA
65 OCHOBHBIX TTOHSTUH U METOJIOB 1 bubmorexa [TOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bubnunorexa LIOK
4 1
66 TOrOBast KOHTPOILHas padoTa https://m.edso0.ru/886716ec
[ToBTOpEeHHE 1 0000IIICHNE 3HAHUIA
67 OCHOBHBIX IIOHATHUH U METOIOB 1
Kypca 7 Kitacca
[ToBTOpeHue u 00001IeHNE 3HAHUI
68 OCHOBHBIX TIOHSTHI ¥ METOJIOB 1 bubmorexa [JOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
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 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBIE
Ne ara uudposbie
Tema ypoka Konrpoabnsie | IIpakTHyeckue A op
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ITapamienorpamm, €ro Npu3Haku U 1 bubmuoreka [{IOK
CBOMCTBA https://m.edsoo.ru/88671af2
5 [Tapannenorpamm, €ro nNpusHaku U 1 bubnuoreka [IOK
CBONCTBA https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero nNpusHaku U 1 bu6muoreka [IOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTtHele ciyyau napauienorpaMMoB
4 (mpsimo OJ'IZTI:III/IK (I))M6 KBa, paT) 170:¢ 1 bubmmorexa LIOK
PAMOYT J POMO, KBaJpat), https://m.eds00.ru/88671dea
MIPU3HAKHU U CBOICTBA
YacTtHele ciyyau napauienorpaMMoB
5 (mpsiMo OJ'IZ:III/IK (I))M6 KBQ, paT) 1704 1 bubmorexa [JOK
PAMOYT L POMO, KBajpat), https://m.eds00.ru/88671f20
MIPU3HAKHU U CBOMCTBA
YacTtHble ciyyau napauienorpaMMoB
6 (IpSIMOYTOJILHUK, pOMO, KBaJpar), ux 1 bubmmorexa [TOK
PAMOYT L POMD, KBAZpaL), https://m.eds00.ru/8867209c
MPU3HAKU U CBOKCTBA
but6mmoreka [JOK
7 T 1
patiets https://m.eds00.ru/88672358
3 PaBHOOOKAs M IPSIMOYTOJIbHAS 1 bu6mmoreka [IOK
Tpaneuuu https://m.eds00.ru/8867252e
9 PaBHOOOKAs U IPSIMOYTOJIbHAS 1 bubmmorexa [JOK
Tpaneuuu https://m.eds00.ru/88672858
10 Metona yaABOSHUST METUAHBI 1 bu6mmoreka [IOK



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.edsoo.ru/88672b14

11 IlenTpanpHas cUMMeETpUs Bubnmorexa LIOK
https://m.eds00.ru/88672b14

12 Konrponbnas padora no teme bubnuoreka [IOK
"YeTplpEXyroabHUKN" https://m.eds00.ru/88672c9a

13 Teopema daneca u Teopema o bubmuoreka [IOK
IIPONOPLMOHAIIBHBIX OTPE3Kax https://m.edso00.ru/8867337a

14 CpenHss TUHUS TPEYTrobHUKA bubmorexa [JOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJIbHUKA Bubmmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUS buGnnorexa LIOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHss JINHUS bubnnorexa [IOK
https://m.eds00.ru/88673064

18 [TponoprinoHanbHBIC OTPE3KH bubmmorexa [TOK
https://m.eds00.ru/88673794

19 [IponopunoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpeYroJIbHUKE bubamorexa LIOK
https://m.eds00.ru/886738fc

bu6mmoreka [JOK
21 Honobueie TpeyronbHuin https://m.edSO(I)l. ru/88673a78

99 Tpu npuzHaka nogoous bubnuoreka [IOK
TPEYroJbHUKOB https://m.eds00.ru/88673bae

93 Tpu npusHaka noxoous bu6nuoreka IIOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npuzHaka nogoous Bu6muoreka [IOK



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

TPEYTrOJIbHUKOB

https://m.edso00.ru/8867400e

Tpu npuzHaka nogoous

25
TPEYTrOJIbHUKOB
26 [TpumeneHne o 100U TIPH PEIIeHUN
MPaKTUYECKHUX 3a/1a4
97 KonTponbHas pabota no teme Bu6muoreka [IOK
"[lono6HbIE TPEYTONbHUKH" https://m.eds00.ru/8867445a
28 CaolicTBa muIomaen bubnuoreka [JOK
FEOMETPUUECKUX PUTYD https://m.edso00.ru/886745fe
29 dopmyIbl A1 U101 bubnuoreka [IOK
TPEYTOJIbHUKA, TapaJlIeIorpaMmma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUTOIIAN bubmuoreka [{JOK
TpEyroJibHUKA, MapajijiesorpaMma https://m.edso00.ru/88674a22
31 dopmyIsl A1 TUIOMIAAN bu6mmoreka [JOK
TPEyroJIbHUKA, ITapajijieaorpaMma https://m.edso00.ru/88674a22
39 @opMyIbl 1J1s IIIOMIAAN bubnmoreka [JOK
TpEyroJIbHUKA, IapajijieaorpaMma https://m.eds00.ru/88675288
33 ®opmyJIbl 1S TUIOIAINA bu6nuoreka [{IOK
TPEyroJIbHUKA, IapajijieorpaMma https://m.eds00.ru/8867542c
34 Brruucnenue miomanei CioxHbIX but6mmoreka [IOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bu6nunoreka [JOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nomnobHbIX puryp
37 [Tnomanu momxo6HbIX puryp
38 3ajauu ¢ IPaKTUYECKUM bu6nuoreka [IOK

co/iepKaHuEM

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
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

39 3ajauun ¢ IPaKTUYECKUM bu6muoreka [IOK
cozepKaHUEM https://m.eds00.ru/88675684
40 Pemenue 3aga4 ¢ oMoIib0 METo1a bubnuotexa [JOK
BCIIOMOTATEIILHON IUIOIIAIU https://m.edsoo.ru/88674190
41 Konrponbnas pabora no reme Bbubmuoreka [IOK
"ITnomtaas" https://m.edso0.ru/8867579c¢
42 Teopema [Iudaropa u eé bubmuoreka [IOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnmoreka [JOK
MIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmorexa [JOK
MIPUMEHEHUE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u eé
IIpUMEHEHNE
46 Teopema [Tudaropa u eé
MpPUMEHEHUE
OrnpeneneHre TPUrOHOMETPUUECKUX
HKIIUHA OCTPOTO yriia
47 IC‘II);IXMOYFOHLHIZ)FO Til)lE;YI‘OJIbHI/IKa, Bubnmorexa LIOK
https://m.eds00.ru/88675d32
TPUTOHOMCTPUUICCKNEC COOTHOIICHU A
B IIPSIMOYT'OJIBHOM TPEYTOJIbBHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmmorexa [[OK
TOKJIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO
51 KonTponbhas pabota no teme bubmuoreka [{IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
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

"Teopema IIudaropa n Hayana

https://m.edsoo.ru/8a1407e8

TPUTOHOMETpUH"
59 Bnucannbie v IEHTpaIbHBIE YTJIbI, bu6muoteka [IOK
YIOJI MEKTY KacaTeIbHOU U XOPI0U https://m.edso00.ru/8a1415b2
53 Bnucannsie U IeHTpaIbHBIE YTIIbI, bubnmnorexa [JOK
YTOJI MEXY KacaTeJIbHON U XOpAOH https://m.eds00.ru/8a141940
54 Brnincannbie 1 ieHTpasIbHbIE YIIIbI, bubmuoreka [IOK
YTOJI MEXY KacaTeJIbHOU U XOpAOH https://m.edsoo.ru/8a141b34
55 VTIIIbl MEXIY XOpIaMU U CEKYIIUMU
56 YTIIbI MEKTY XOpPIaMH U CEKYIIUMHU
BriicanHbie 1 OnMcaHHBIC
57 YeTBhIPEXYTOJILHUKH, UX TIPU3HAKUA U bubmorexa HOK
. pexyr ’ p https://m.edso00.ru/8a140f86
CBOIicTBa
Briicanubie 1 onmrMcaHHBIC
58 YEeTBHIPEXYTOJILHUKH, UX MIPU3HAKU U bubmmorexa LIOK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOIiCTBa
Brnincannsie u onucaHHbie
59 YeThIPEXYTONbHUKH, UX MPU3HAKU U Bubnmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
60 OMHCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIICHUY TEOMETPUICCKUX 3a]1ad
IIpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOILHUKOB TIPH
pEIICHUN TEOMETPUICCKUX 3a]1a9
62 B3anMHoe pacnonoxxeHue 1Byx bubmmorexa [JOK
OKPY>KHOCTEH, 00IIHe KacaTeIbHbIE https://m.edso00.ru/8a1410a8
63 Kacanue okpyxHOCTEH bu6mmoreka [{OK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
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

KontponbHas pabota mo teme "YTisl

64 B OKPY)XHOCTH. Bricanasle u 1 bubnmorexa LOK
by ) y https://m.edsoo.ru/8a141c88
OIMCAHHBIC YETHIPEX YT OJIbHUKH
[ToBTOpEHME OCHOBHBIX MOHATUHI U
65 METOHO0B KypcOoB 7 U 8 KJIaCCOB 1 bubmmorexa TTOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATHH U
66 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubmmorexa ITOK
/OB KYP . ’ https://m.edsoo.ru/8al41lefe
000011IeHE 3HAHUI
bubnunorexa LIOK
7 " 1
6 TOTOBAs! KOHTPONbHAs padoTa https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUI U
68 METOJIOB KYPCOB 7 M & Ki1accOB 1 bubmmorexa TTOK
7108 XYP . ’ https://m.edsoo.ru/8al1420ac
000011IeHE 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10O 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
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9 KUIIACC

Kouun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie | IIpakTHyeckue
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 Onpenenenne TPUrOHOMETPUUECKUX 1 bubanorexa [JOK
¢bynkuit yrinos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl TPUBEICHUS 1
bu6nmnorexa [JOK
T 1
3 SOpEMa KOCHHYCOR https://m.edso0.ru/8a14336¢
4 Teopema kocuHyCcOB 1
bu6mmorexa [JOK
° Teopema kocHycos 1 https://m.edsoo.ru/8al142d5e
Bbu6nmorexa [JOK
6 T 1
COpEMa CHHYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB
8 Teopema cunycos
9 HaxoxneHnue nivH CTOpOH U 1 bubnuorexa [JOK
BEJIMYMH YTJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [JOK
10 P 1
CHICHHE TPCYTONBIHEOD https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
11 P 1
CHICHHE TPCYTONBIHEOD https://m.edsoo.ru/8al42ac0
bubmuoreka [{OK
12 P 1
CIICHHE TPEYTOILHILEOR https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyrosibHIKOB 1 bubmorexa HOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTueckoe NpUMEHEHNE TEOPEM

bu6mmorekxa [JOK

14 CHHYCOB U KOCUHYCOB https://m.edso0.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
16 KonrponsHas padora o Teme bub6numorexa [IOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8al14392a
bu6mmoreka [JOK
17 [TonsiTre o mpeoOpa3zoBaHUM MTOA0OUS https:/m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI bubanorexa [JOK
Mo00HbBIX (puryp https://m.edsoo.ru/8al143de4
19 CoOTBETCTBEHHBIE SJIEMEHTHI
oI00HBIX pUryp
Teopema 0 mpoOU3BEAECHUN OTPE3KOB
20 X0pJ, TEOpeEMa O IPOU3BEICHUU bub6nmorexa [IOK
OTPE3KOB CEKYIIIHUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeJIbHOU
Teopema 0 mpoOU3BEAECHUN OTPE3KOB
21 XO0pJl, TEOpeEMa O IPOU3BEACHUU bubmuorexa [JOK
OTPE3KOB CEKYLIUX, TeOpeMa o https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
99 XOpA, TeOpeMa O NIPOU3BEICHUU bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
93 [IpumeneHnne TeopeM B pelICHUU bubnnorexa [JOK
reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a143f06
24 [IpumeHeHne TeOpeM B peLIEHUH bubnuorexa [IOK

TCOMCTPHUICCKUX 3adav

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

IIpuMeHeHne TeopeM B pelleHun

bu6mmorekxa [JOK

25
reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a144578
Konrponsnas padora o Teme
26 "I[IpeobpazoBanue mopo00us. bu6nmnorexa [JOK
Mertpuueckrne COOTHOUIEHUS B https://m.edsoo.ru/8al447a8
OKpy>XHOCTH"
OnpeneneHrue BEKTOPOB.
27 DOU3NYCCKHUI U TEOMETPUICCKHI bubmorera [JOK
P https://m.eds00.ru/8a144960
CMBICJI BEKTOPOB
28 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [IOK
YMHOKEHHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 Cli0’)keHHe ¥ BBIYMTAaHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHHME BEKTOPA HA YUCIIO https://m.edso0.ru/8al144d52
30 CrnokeHUe ¥ BBIYUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCIIO
31 PasnoxxeHue BeKTOpa 1o 1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bu6nmorexa [JOK
32 Koopaunate! BekTopa
PA p https://m.edsoo.ru/8al44fbe
CkansipHOE TTPOU3BEICHNE BEKTOPOB,
33 ero MPUMCHEHHE JIJIT HaX 0XKICHUS bubmorera [JOK
P s A https://m.eds00.ru/8a14539c
JUTUH U yTJIOB
CkansipHOe TPOU3BEICHNE BEKTOPOB,
34 €ro IpUMeHEHNE I HaX0KIEHUS bubmmorexa [TOK
P https://m.edso00.ru/8a14550e
JUTMH U YTJIOB
35 Pemenue 3aga4 ¢ moMoIisIo bubmuoreka [{OK
BEKTOpPOB https://m.edsoo.ru/8al44c3a
36 Pemenure 3a1a4d ¢ HOMOIIBIO bubmuoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8al1458c4

HpI/IMeHeHI/Ie BCKTOPOB IJId PCUICHUA

37
3a1a4 GU3NKU
38 KonrponsHas pabora o Teme bub6nuoreka [IOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexkapTOBBI KOOPIMHATHI TOUEK HA
IJI0CKOCTH
. bubmuoreka [JOK
40 ¥pasHeHHe NPAMOil https://m.edsoo.ru/8a145c48
41 YpaBHeHue psaMoit
bu6mmoreka [JOK
42 ¥ PaBHEHHE OKpYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepeceueHus Bu6mmorexa [JOK
OKPY>KHOCTH U TIPSIMOI https://m.edso0.ru/8a146620
MeTo KOOpAMHAT IPU PELICHUU
44 r€OMETPUYECKHX 33]1a4,
MPAKTHYECKHX 3aj1a4
MeTo KOOpAMHAT IPU PELICHUU
45 T€OMETPUUYECKHX 3a]1ad,
MPAKTHYECKHX 3a7a4
MeToa KOOpAMHAT TIPU PEIICHUU
46 T€OMETPUYECKHX 3aJ1a4,
MPAKTHUYECKHX 337124
KonrtponsHas padora o Teme
47 " JlekapTOBbI KOOPJAMHATHI HA bubmmorexa LIOK
. https://m.edsoo.ru/8al46e0e
IJI0CKOCTH
48 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnnorexa [HOK

BBIYHCIICHUEC UX DJICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

Bbubmmorexa [JOK

49 Hueno . Jliia okpyHocTH https://m.edso00.ru/8a1472c8
bubmuoreka [JOK
>0 Hueno m. Jmiita OKpysKHOCTH https://m.edSO(])_.[ ru/8al4714c
o1 JUlvHa 1yru OKpY>KHOCTH
52 Panuannas mepa yrina bubmorexa HOK
https://m.edsoo.ru/8al4714c
53 [Inomans kpyra, cekTopa, CErMeHTa bubmmorexa [IOK
https://m.edso00.ru/8al47426
54 [Tnomans kpyra, cekTopa, cerMmeHTa bubmorera [JOK
https://m.edso0.ru/8a147750
55 [Tnomane kpyra, cekTopa, CErMeHTa bubmorexa HOK
https://m.edso0.ru/8a147750
56 [loHsiTHE O IBM>XKEHUM TIOCKOCTH bubmorexa HOK
https://m.edso0.ru/8al47c82
57 [TapamienbHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo0.ru/8a147f16
58 [TapasnenbHbli IepeHOC, TOBOPOT bubmmorexa [OK
https://m.edso0.ru/8al47f16
59 [TapannensHbIN IEPEHOC, TOBOPOT
60 [TapasnenbHblil IepeHOC, TOBOPOT
61 [IpumeHneHne ABUKEHUN ITPU bub6mmorexa [IOK
pELIEeHNH 3a/1a4 https://m.eds00.ru/8a1480e2
Konrtponsnas pabora no Temam
62 "[IpaBusibHBIE MHOTOYTOJIBHUKH.
OKpY>XKHOCTb. JIBHKEHUS TIIOCKOCTH"
63 [ToBTOpeHue, 06001EeHNE, Bbubmorexa [JOK

cucteMmaTtusanus 3HaHuil. zmMepenue

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a1472c8
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TrE€OMETPUUYECKUX BEJIMYMH.
TpeyroabHUKH

64

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINs 3HAaHUH.
[TapannenpHble 1
MEePIECHANKYIISIPHBIE TTPSIMbIE

bubmuoreka [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpeHME, 0600MIEHNE,
CHCTEMAaTH3aINs 3HAaHUH.
OKpY>KHOCTb U KPYT.
I'eomerpuueckue nocTpoeHust. Y bl
B OKPY>KHOCTHU

66

[ToBTOpenue, 06061IeHNE,
cucTeMaTHu3alus 3HaHui. BrmcanHbie
Y OMHUCAaHHBIE OKPYKHOCTU
MHOTOYTOJIbHUKOB

67

HroroBas koHTponbHas paboTa

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, 06001IeHNE,
CUCTEMAaTH3aIusI 3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

7 KIIACC
Kon o
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThI 0CBOEHUS OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarTa
6 ['eomeTpus
Pacrnio3HaBaTh M3y4YeHHBIE T'€OMETpPHUECKUE (PUTYpBI, ONpPEENATh
UX B3aUMHOE DAacloNOXKEeHHe, H300pakarb TIe€OMETPUUYECKHE
6.1 ¢burypbl, BBIIOTHATH YEpPTEKH MO YCIOBHIO 3amadd. W3meparsb
JMHEWHBIC W YTJIOBbIC BEJWYHMHBI. PemaTh 3a1aun Ha BBIYMCICHHE
JUIMH OTPE3KOB U BEJIMYMH YIJIOB
JlenaTh rpyOyIo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIWYHH MTPEIMETOB
6.2 B PEaTbHOM KHU3HU, Pa3MEpPOB MPHUPOJIHBIX O00BEKTOB. Paznuyarhb
pasMepsl ITUX 0OBEKTOB I10 MOPSAIKY BETHIUHBI
6.3 CTpouth 4epTeKM K FT€OMETPUUECKHUM 3a/1adam
[Tonb30BaTbCs MpU3HaKaMu paBeHCTBa TPEYTroJbHUKOB,
6.4 UCIONIb30BAaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX
TPEYTOJILHUKOB IPH PEILICHUH 3ajiau
65 [IpoBOIUTH  JIOTHUECKUE  PACCYXKIEHUS C  HCIOJIb30BAaHHEM
' reOMEeTPUUYECKUX TeOpeM
[Tonp3oBatbes pU3HAKaMU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOWCTBOM MEJIMaHbl, TPOBEAEHHON K THIIOTEHY3€E
' OPSIMOYTOJIBHOTO TPEYrojJbHHKA, B PEIICHUH TIE€OMETPUYECKHX
3aj1a4
OnpenensTh MapamiedbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPHIE
6.7 o0Opasyer ¢ HUMU cekymas. OnpeaensaTs napamuiebHOCTh IPSIMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOW MPAMOM 10
TOYEK APYTrOd MpsMOH
6.8 Pemate 3a1aun Ha kieT4aTon Oymare
6.9 [IpoBOANTh BHIYUCICHHUS W HAXOIUTh YHUCIOBbIE W OYKBEHHBIC




3HA4YeHHs] YIJIOB B T€OMETPUYECKUX 3a/Jadax C HCIOJIb30BAaHHEM
CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX MPU MEPECEUEHUH JBYX HapaliedbHBIX MPSAMBIX

ceKymeﬁ. Pemrate MPAaKTUYCCKUC 3a/]aY1 HAa HAXOKACHUC YTIJIOB

BJI&I[GTB IOHATHUCM T'COMCTPUUCCKOTO MECTa TOUYCK. YMmeTh

6.10 OTpeNIesATh OUCCEKTPHUCY YIVIa U CEPEAUHHBIN MEPHEHANKYISP K
OTpE3KYy KaK FreOMETPUUECKHE MECTa TOUEK
dopMyIHpOBaTH ONpEACNCHUS OKPYKHOCTH U Kpyra, XOpIsl U
6.11 JIMaMETpa OKPYKHOCTH, MOJIb30BATbCS HMX CBOWCTBAaMHU. YMETH
MIPUMEHSTH ATU CBOMCTBA MIPH PEIICHUH 3a/1a4
Brnagets moHsATHEM ONMMCAHHON OKOJIO TPEYTOJbHHKA OKPYKHOCTH,
yMeTh HaxonuTh €€ 1eHTp. lloip3oBaThCcs ¢dakTaMu O TOM, UTO
6.12 OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA NEPECEKAIOTCS B OIHOM TOUKE, U
0 TOM, UTO CEpeAMHHbIE MEPHEHAMUKYISIPHl K CTOPOHAM
TPEYTroJbHUKA IIEPECEKAIOTCS B OAHON TOUKE
Brnaners moHATHEM KacaTeNbHOM K OKPYXHOCTH, MOJIb30BATHCS
6.13 TEOPEeMOM O TEPHEHANKYISIPHOCTH KacaTelbHOM U paauyca,
MPOBEAEHHOIO K TOUKE KaCaHUs
6.14 [Tonb30BaThcs MPOCTEUIIMMH T€OMETPUUYECKUMHU HEPaBEHCTBAMH,
' MOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [TpoBOANTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHUS C MOMOILBIO
' LUPKYJS ¥ TUHEHKN
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoOBEpPSIEeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBHUKOB, UX 3JIE€MEHTHI,
' I10JIb30BAThCSl UX CBOMCTBAMU IPU PELIEHUH F€OMETPUUECKUX 3aj1ay
6.9 [IpuMeHATH CBOMCTBA TOYKHM IIEPECEYEHUS MEAUaH TPEYroJIbHUKA
' (eHTpa Macc) B pelieHUH 3a/1a4
6.3 Brnaners monsTHEM CcpegHEW JTWHUM TPEYroJbHUKA WU TPATCIHH,




IIPUMEHATh UX CBOMCTBA IPH PEIIEHUH TI'E€OMETPHUYECKHX 3aaad.
ITons3oBaTbesA TEOPEMOU Qaneca u TEOPEMOM 0
IIPONOPLUUOHAIBHBIX OTpe3KaX, IPUMEHATh MX [UId PELICHUS

MPaKTUYCCKUX 3aaa4

6.4

6.5

[TpuMeHATh TPU3HAKKA TMOAO0OWS TPEYTONBHUKOB B PELICHUU

rCOMETPHUYCCKUX 3a1a4

[Tonws3oBatbest Teopemoit [ludaropa st pemeHns reoMeTpuIecKux
U IpakTHYecKux 3anad. CTpouTh MaTEMaTHYECKYyl0 MOJCIb B
MNPAaKTUYCCKUX 3adadax, CaMOCTOATCIbHO OCJIaTh qepTéxc n

HaXOJUTh COOTBCTCTBYIOIIUC JJIMHEBI

6.6

Bnagets nmonsaTusMu CHHYCa, KOCUHYCA U TAHI'CHCAa OCTpPOTO YyrIja
MMpAMOYT'OJIBHOT'O TPCYTOJIbHUKA. Ilonp30BaThCA TUMU TTOHATHIMU

I PCIICHUA ITPAKTUYCCKUX 3a1aY

6.7

Brruucnsate (paznudyHbiME crioco0aMu) IUIONIA/Ib TPEYroJbHUKA U
IUIOMIAId MHOTOYTOJIBHBIX GuUryp (monb3ysch, Tae HE0OX0IuMo,
KQJIbKYJIATOPOM). [IpuMeHsaTh  NONy4YEHHBIE  yMEHUS B

IMPAKTUYCCKUX 3aaadax

6.8

Bnagerp NOHATHAMM  BIMCAaHHOIO M LIEHTPAJIBHOIO  yrija,
UCMOJb30BaTh TEOPEMbl O BIHUCAHHBIX YIJax, yriaax MexIy
XOpAaMHu (CEKyIMMH) U YIJIe MEXJy KacaTeJIbHOW M XOpJOoW IpH

PEIICHUH T'COMETPUUCCKHUX 3a1a4d

6.9

Bnagets moHATHEM ONMMCAHHOIO ‘leTpréXYFOJ'IBHI/IKa, MMPUMCHATDb

CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MTPH PEIICHUH 33124

6.10

HpI/IMCHHTB MOJIYUYCHHBIC 3HAHUA Ha IPAKTHUKE — CTPOUTH
MATEMATHUYCCKUEC MOACIIN AJIA 3aJa4 peanLHoﬁ JKU3HU U NIPOBOAUTH
COOTBCTCTBYIOINHUC BBIYUCICHUA C JTIPUMCHCHHUCM HO,Z[O6I/I${ n

TPUTOHOMETPHUH (TIOJIB3YSCh, T7Ie HEOOXOIUMO, KAJIbKYJIATOPOM)

9 KUIACC

Kon
MpoBepPsAEeMOro
pe3yJbTarTa

HpOBepﬂeMI)Ie NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM
06p330BaTeJIbH0ﬁ nporpaMmbl OCHOBHOI'O o0mIero 06p330BaHI/Iﬂ

6

I'eomerpus




6.1

3HaTh TPUTOHOMETPHUYECKUE (DYHKIMHM OCTPHIX YIJIOB, HAXOAWUTh C HUX
IIOMOUIbIO  Pa3INYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA
(«perieHue MPSMOYTOJBHBIX TPEYroJbHUKOBY»). Haxoauts (¢ momoisio

KaJIbKYJISITOPA) AJIMHBI U YTJIbI AJ1 HETaOJMUYHBIX 3HAUYEHUIN

6.2

ITons30BaThCA (bOpMy.]'IaMI/I IMPpUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYICCKUM TOXACCTBOM IJII HAXOXKACHHUA COOTHOIIICHUMN

MCXKAY TPUTOHOMCTPUICCKUMU BCINYUHAMU

6.3

Hcnonws3oBath TEOpEeMbl CHHYCOB M KOCHHYCOB JUISI HAaXOXKICHUS
Pa3IMyYHBIX DSJIEMEHTOB TPEYTOJbHUKA («PEUIeHHE TPEeyroJIbHUKOBY),

IMPUMCHATH UX IIPHU PCHICHHUU 'COMCTPUYCCKHUX 3aaa4

6.4

Bnaners mnoHATHAMHM npeoOpazoBaHMs MOAOOMS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA0OHBIX Quryp. Ilomp3oBaTbess CBOHCTBaMHM TOAOOHS
MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYHCIATH UIMHBI U HAXOIUTh YTIIBI y
nofo0HeIx ¢uryp. IlpumeHATh CBOWCTBa MOAOOMS B NPAKTHUECKHX
3ajjayax. YMeTh NPUBOAUTH MIPUMEPHI MOJTOOHBIX (PUTYP B OKPY’KaIOILIEM

MUpE

6.5

[Tonb30BaThcss TeOpeMamMH O MPOM3BEICHHUM OTPE3KOB  XOpA, O

MIPOM3BEIEHUU OTPE3KOB CEKYIINX, O KBaJlpaTe KacaTeabHOU

6.6

[Tonp30BaThCs BEKTOPaMH, TOHUMATh UX TEOMETPUUECKUN U (PU3NUECKHI
CMBICJI, TIPUMEHSATh WX B pPEIICHUH TEOMETPHUUECKHX U (PU3MUecKux
3aaa4. HpI/IMeHSITB CKaJIIPHOC IMPOU3BCACHUC BEKTOPOB JJII HAXOKACHUA

AJIMH U YyTJ10B

6.7

ITons30BaThCsA MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, IMPUMCHATH €ro B

pCHICHUU T'COMETPUUCCKUX U IIPAKTUICCKUX 3a1a1

6.8

Biagers  NOHATMSAMH — IPaBUJIBHOIO  MHOTOYI'OJIBHMKA,  JJIMHBI
OKPYKHOCTH, JUIMHBI JYTU OKPYKHOCTU M PaJMaHHOU MEpBI yria, yMeThb
BBIYMCIIATh IUIONIAAb Kpyra M ero vacred. IIpumeHsaTs mnomydeHHbIe

YMCHUA B IPaKTHYCCKUX 3aJadax

6.9

Haxomuth ocu miaM LEHTPBl CUMMETpUU (pUryp, IPUMEHATH TBUKCHUS

IIJIOCKOCTH B HpOCTCfII.HPIX cryvdasax

6.10

IIpuMeHATH  DNOJNIydeHHBIE 3HAHMS HA  IPAKTUKE —  CTPOHUTH

MATCMAaTUYCCKUE MOJACIN I 3aJad peaﬂbHOﬁ JKU3HHU KU MPOBOAUTH




COOTBETCTBYIOLIME  BBIUYUCICHHS C TNPUMEHEHHEM NOoJ00us U
TPUTOHOMETPUYECKMX  (GYHKUUH  (MONB3ysICh, TJA€  HEOOXOIUMO,

KaJIbKYJISITOPOM)




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

I'eomerpus

6.1

Hauvanbnabie nonarus reomerpun. Touka, npsimasi, OTPE30K, JIyd. YTOIL
Bunel yrios. BepTukanbHble W CMEXHBIE YIJIbl. buccektpuca yria.
Jlomanasi, MHOTOyTrOJMBHUK. [lapamnensHOCT, U TEPIEHAUKYISIPHOCTH

MMPAMBIX

6.2

Cummerpuunble (urypsl. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETpPUH.

[TprMepsl CHMMETPHUH B OKPYXKAIOIIEM MUPE

6.3

OcHOBHBIC MMOCTPOCHUS C IIOMOLIBIO TUPKYIIA U JINHEWKM. TPCYFOJ'ILHI/IK.

BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA

6.4

PaBHOOepeHHBII M PAaBHOCTOPOHHUN TpeyroibHUKU. HepaBeHCTBO

TpeyrojbHUKa

6.5

CBoiicTBa M TpPHU3HAKK PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku

paBEeHCTBa TPEYTOJbHUKOB

6.6

CpoiicTBa W TpHU3HAKM NapauieabHBIX nOpsMbix. CyMMa  yrioB

TPEYroJIbHUKA. BHEIIHNE yIiIbl TpEeyroabHUKA

6.7

[TpsitmoyronbHbIN TpeyroabHUK. CBONCTBO MeIUaHbl MPSIMOYTOJBHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K rumnoreHyse. lIpusHaku paseHCTBa
IIPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB. [IpsIMOYroOBHBI TpPEyroiabHUK C

yriioM B 30°

6.8

HepaBeHCTBa B rCOMCTpPHU:. HCPABCHCTBO TPCYIr'OJIbHUKA, HCPABCHCTBO O
JJIHNHE HOMaHOﬁ, TCOpEMA O 0oJIbIIEM yriie u OobIIIEH CTOpPOHC

TpeyrojibHuKa. [lepnenauKymnsp u HakIOHHAs

6.9

I'eomerpuyeckoe Mecto ToYeK. buccekrpruca yrma W cepeauHHBIN

NEPNCHAUKYIIAP K OTPE3KY KaAK TCOMETPUUCCKHUE MECTA TOYCK

6.10

OKpYy)XKHOCTb M KpYyI, XOpJla W JAuaMeTp, MX CBoOMcTBa. BzaummHoe
pacrnoyioKeHUE OKPYXHOCTH M mpsmoi. KacartenbHas u cexkymas K

OKPYKHOCTH

6.11

OKp}/')KHOCTB, BIIMCaHHAA B yI'OJI. Bnucannas u onucanHas OKPYXHOCTH




TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyTroibHUK, POMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpameuusi, paBHOOOKas Tpamerusi, €€ CBOWCTBA W  TNPU3HAKH.
' [IpsimoyronbHas Tpanenus
6.4 Meron yasoenus menuansl. LlentpansHas cummerpus. Teopema Paneca
' U TeopeMa O MPONOPLUOHANBHBIX OTpe3Kax
6.5 CpenHue TMHUY TpeyroibHUKA U Tpaneuuu. LlenTp macc TpeyroapHuka
[TogoOue TpeyronbHUKOB, Koddduiment moaodus. [Ipusnaku mogoOus
6.6 TpeyroibHuKoB. [IprMeHeHue momoOusi NpU pPEUICHUH MPAKTUYECKUX
3aja4
6.7 @opmynbl A8 IUIOLWIAIM TPEYTroOJIbHUKA, MapajuienorpaMma, pomba u
' Tpamnenuu
6.8 CpoiicTBa mwiomanei reomerpuueckux ¢uryp. OTHOIIEHUE TUIoIanen
' no100HBIX uryp
6.9 Boruncnenne 1omaneil  TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB — Ha
' KJIeTyaToi Oymare
6.10 Teopema Iludaropa. IIpumenenune teopemsl IIudaropa mpu pemerun
' IIPAKTUYECKUX 3a7a4
CuHyc, KOCUHYC, TAHT€HC OCTPOTO yrja MpsIMOYTOJIbHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpUrOHOMETpUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°
6.1 BnucanHnble ¥ LEHTpPaJIbHBIE YIUIBI, YTOJ MEXAY KAcaTeJIbHOM U XOPAOM.
' VYTibl MEXAY XOpJIaMU U CEKYLTUMHU
6.13 BrnrcanHblie U onKMCaHHbIE YETHIPEXYTONbHUKU
6.14 B3anMHoe pacrnonoxeHue IByX OKpykHocTel. KacaHume OKpyXKHOCTEM.

OOmre KacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, kocuHyc, Tanreic yraoB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPUIECKOE TOXKAECTBO. DOpMyIbI MpUBEICHUS
Pemienue TpeyroapHHKOB. TeopeMa KOCHMHYCOB M TeOopeMa CHHYCOB.
6.2 Pelenne npakTudeckux 3ajad C UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U
TEOPEMBbI CUHYCOB
6.3 [IpeobpazoBanue moaodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mnpou3BEAEHUM OTPE3KOB XOpJA, TEOPEMBl O MPOU3BEACHUU
' OTPE3KOB CEKYIIUX, TEOpEMa O KBaJipaTe KacaTeJbHON
Bektop, nmmMHa < (MOXIylb)  BEKTOpa, COHAIIPABJIIEHHBIE  BEKTOPBHI,
65 IIPOTHUBOIIOJIOKHO HAINPABIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpaluy HajJ BeKTopaMu. PaznoskeHue BekTopa 1o
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsr BekTopa. CkalisipHOE MpPOU3BEACHUE BEKTOPOB, MPUMEHEHUE
' JUTSI HAXOKICHHSI IJTUH U yTJIOB
JlekapToBbl KOOpAMHATBI Ha IJIOCKOCTH. YPaBHEHUS MpsAMON U
6.7 OKPYKHOCTH B KOOpJMHATaX, IEPECEUCHUE OKPYNKHOCTEH U MpPSMBIX.
Meroa KOOpAMHAT U €ro NPUMEHEHUE
6.8 [TpaBUIBHBIE MHOTOYTOJIbHUKH
6.9 Jnmuaa oxkpyx)HOCTH. ['pamycHass m panuaHHas Mepa yria, BBIYHUCICHHE
' JUIMH JIyT OKPY>KHOCTE!
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBOKEHUs TUIOCKOCTH W BHYTPEHHUE CUMMETpUU (puryp (djIeMeHTapHbIC
' npencrasienus). [lapamnensHsiii nepenoc. [TloBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3y/JIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOI'0O 00111ero
oOpa3zoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IHOHATUSAMM: MHOXKECTBO, ITOJMHOXECTBO,
orepaluy HajJ MHOXECTBaAaMH; YMEHHE ONEpPUPOBaTh MOHITUSIMHU: Tpad,
CBSI3HBIM Trpad, IepeBO, LMK, NMPUMEHATh MX MpPU PELICHUH 3a/ad;
YMEHHE HCIONIb30BaTh Tpaduyeckoe Mpe/ICTaBICHHEe MHOECTB s
ONHCaHUsl PEATbHBIX IPOLECCOB U SIBICHWM, NMpPHU PEIICHUU 3a1ad U3

JPYTUX Y4eOHBIX PEIMETOB

YMeHHe ONIepUpOBaTh IOHATHSAMU: OIPEIECICHUE, aKCMOMa, TeOopeMa,
JIOKa3aTelbCTBO; yYMEHUE pACIlO3HAaBaTh HCTHHHBIE M JIOKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IIPUMEPBl W KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBAHUH

YMeHue omnepupoBaTh MNOHATHSAMHU: HATypajdbHOE YHUCIO, MNPOCTOE U
COCTaBHOE YHCIJIO, JEIUMOCTh HATypajdbHBIX YHCEJN, MPU3HAKU
JNENUMOCTH, IIEJI0€ YHCI0, MOAYJIb YHCIa, OOBIKHOBEHHAas ApoOb W
JecsATUYHAsT JApoOb, CTAaHIAPTHBIM BHJ YHWCIA, PAllMOHAIBHOE YHUCIIO,
UpPaIMOHATIFHOE YUCIIO, apU(METHIECKII KBAAPATHBIN KOPEHb; YMEHHUE
BBITIOJTHSTH JICUCTBUSL C YMCIIAMH, CPAaBHUBATh U YIOPSAI0YHBATH YHUCIIA,
MPEJCTaBIATh YHCIa Ha KOOPAMHATHOW NPSIMOH, OKPYIUISATH YHCIA;

YMCHUC ACIATh NPUKUIAKY U OLUCHKY PE3yJIbTaTa BBIUMCIICHUH

YMeHue onepupoBaTh IMOHSATUSMM: CTENEHb C LEJIbIM ITOKA3aTeleM,
apupMETUIECKUA KBaJIpaTHBIA KOPEHb, MHOTOWIEH, ajredpanmyueckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENEHU
OOJbIlle EIUHUIIBI;, YMEHHE BBIMONHITH pacdérel 1o  Qopmymam,
npeoOpa3oBaHus  IENbIX, JAPOOHO-PAllMOHANBHBIX  BBIPAKEHUN U
BBIPAKEHUI C KOPHIMH, Pa3JI0KEHUE MHOTOWICHA HA MHOKUTENH, B TOM
quclie C HCIOIb30BaHUEM (OPMYN pPa3HOCTH KBAApaTOB W KBajpara

CYMMEBEI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PaBEHCTBO, YpaBHEHHUE C

OJIHOM IIEPEMEHHOM, 4YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C




MEPEeMEHHOI; yMEHHe pellaTh JIMHEHHbIE U KBaJpaTHbIe ypaBHEHUS,
IpOOHO-pallMOHANILHBIE YPABHEHHS C OJTHON TIEPEMEHHOM, CHCTEMBI IBYX
JIMHEWHBIX ypaBHEHUM, JIMHEWHbIE HEPABEHCTBA M MX CHCTEMBI,
KBaJlpaTHblE ¥  JApOOHO-palMOHaTIbHBIE HEPABEHCTBA C  OJHOU
HCpCMCHHOﬁ, B TOM YHMCJIC IIPU PCUHICHUH 3aaa4 U3 APYTUX NPEAMCTOB U
MPAKTHYECKHUX 3a]a4; YMEHHE HCIOIb30BaTh KOOPAUHATHYIO NPSIMYIO U
KOOPJMHATHYIO IUIOCKOCTh JJIsi HM300pakeHHs peUIeHU ypaBHEHUH,

HCPAaBCHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMHU: (QYHKIMA, rpaduk (QyHKIUH, HYIH
(GyHKLIMHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHus,
yObIBaHUs, HAWOOJNbIIIEE W HaWMEHbIee 3HAueHUs (YHKIUU; yMEHHE
ONEpUPOBaTh MOHATUSAMM: TpsiMas MPONOPLUOHATBHOCTb, JIHHEHHAas
GyHKIUA, KBaapaTH4Has (QyHKUUS, oOpaTHas MNPONOPIHOHATBHOCTE,
napabona, rumnepbona; yMeHHe CTpOMTh rpaduku  (yHKUIHH,
UCIOJIb30BaTh TIpauKu Uil ONpPENEJICHHUS CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, AJIs pelleHus 3aJad U3 JIPYruX y4yeOHbIX MPEAMETOB U
peanbHON KHU3HH;, YMEHHE BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY

BCINM4YnHaMH

YMeHnune OIIEpUPOBATH MOHATUSIMH: IIOCJIEI0BATEIBLHOCT,
apudmeTHyecKas 1 reoMeTpu4ecKas Mporpeccun; yMEeHUe HCI0JIb30BaTh
CBOWCTBA MOCIIEA0BATENILHOCTEH, (HOPMYIIBI CyMMBI M OOIIETO WieHa PU
pelIeHnH 3a/1a4y, B TOM YHCIe 3a]ad U3 JPYruX Y4eOHBIX MPEAMETOB U

peaNbHOM KU3HU

VYMeHue pemiaTh 3aaud pa3HbIX TUIOB (B TOM YHCIIE HA IPOLIEHTHI,
JI0JIM ¥ 4acTH, ABM)KEHHUE, paboTy, LIEHy TOBAPOB M CTOMMOCTH MOKYTIOK
W yCIyr, Hajord, 3ajadyd u3 o0JacTU YHpaBJICHUS JUYHBIMU U
ceMeWHbIMU (PMHAHCAMH); YMEHHE COCTaBJIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI M0 YCIOBHUIO 3aJ]aul, UCCIIEI0BATh MOTYYEHHOE

PCIICHUC U OLICHUBATDH HpaBHOHOHOGHOCTB MOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (UTrypa, TOYKa, OTPE3OK, IMpsimas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN U
PAaBHOCTOPOHHUN  TPEYIrOJbHUKHM, IPSIMOYIOJIBHBIA  TPEYTOJbHUK,
MeanaHa, OUCCEKTpUCAa M BBICOTA TPEYrOJbHUKA, YEThIPEXYTOJbHHUK,
napajuieiorpaMM, poM0O, TNPSAMOYTOJbHUK, KBajpar, Tpamerus;

OKPY’KHOCTb, KpPYT, KacaTClibHad; 3HAKOMCTBO C IMPOCTPAHCTBCHHBIMHU




burypamu; yMeHue pelaTh 3aJadd, B TOM 4YHCII€ U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXKJIEHUE TIEOMETPUUECKUX BEIMYUH C MPUMEHEHUEM

M3Y4YEHHBIX CBOUCTB PUTYp U (PaKkToB

10

11

YMeHue omnepupoBaTh MOHSITHSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; NAapAJUIEIbHOCTD U NEPIEHIUKYISIPHOCTD MPSAMBIX, YTOJl
MEXAy MpSIMBIMU, MEPHEHIUKYISpP, HAKIOHHAsA, MPOEKIHs, Moaoldue
¢uryp, nogo0HbIE TPEYroJbHUKH, CUMMETPHUSI OTHOCHUTENIbHO TOYKU U
IOpsMOM; yMEHHME paclo3HaBaTh PaBEHCTBO, CUMMETPHIO M Iojaodue
¢buryp, mapauIedbHOCTh W TNEPHEHOUKYISIPHOCTH  TPSAMBIX B

OKpY>KaIoIlleM MUpe

YMeHue onepupoBaTh NOHATHAMM: JJIUHA, PACCTOSTHHUE, YToJl (BeIUYrnHA
yrila, CHUHYC W KOCHHYC YyIJla TpEyrojbHHKa), IUIOLIA/b; YMEHHUE
OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY)KAIOLIEM MHpE;
yMEHue IPUMEHSTh bopMmyIb nepumeTpa M IUIOIIAIH
MHOTOYTOJIHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra, oObema
IPSMOYTOJIBHOTO MapajUlelieNuea; yMEHHE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CYMME YIJOB TPEYroJbHUKA,
teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOLICHUS  JUIs

BBIYUCIICHU IUIUH, PACCTOSHUM, IIJI0OIIAIEH

12

YMmenue wu3o0pakaTh IUIOCKME GUIYpbl M HMX KOMOMHaLuW,
POCTPAHCTBEHHBbIE (UIYpHl OT PYKH, C TIOMOILIBIO YEPTEKHBIX
UHCTPYMEHTOB M  JJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY MWJIHU

CHUMBOJIbHOMY OITMCAHUTIO

13

Vmenue OICpHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAMUHAT,
KOOpAUHAThl TOYKH, BCKTOP, CyMMa BCKTOPOB, INPOU3BCACHHUEC BCKTOPA
Ha YUCII0, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, YMCHHC HCIIOJIB30BATh
BCKTOPBI 1 KOOPAWHATHI JUJIA IIPCACTABJIICHUS JAHHBIX W PCIICHUA 3a1a4,

B TOM YHCJIC U3 JPYTUX YYEOHBIX MIPESIMETOB M PEAbHON KU3HH

14

YMeHue omnepupoBaTh IMOHATHSAMHU: CTOJIOMKOBBIE M KpPYrOBbIE
aMarpaMMmbl, — TaOJNWIBL,  CcpeAaHee  apudMeThdyeckoe,  MeIuaHa,
HauOoJplllee M HaMMEHbLIEEe 3HAYCHMs, pa3Max 4YHMCIOBOro Halopa;
YMEHUE  WU3BIEKaTh,  HMHTEPIPETHPOBATH U  NPEoOpPa3OBBIBATH
uH(pOpMallMIO, MPEICTaBICHHYI0O B TaOiMIax M Ha JuarpaMmmax,
OTPaXKarOIyl0 CBOWMCTBA M XAapaKTEPUCTUKHM PEAJIbHBIX IPOLECCOB U

ﬂBHeHHﬁ; YMCHHC paciio3HaBaThb N3MCHYHNBBIC BCINYHHBI B




OKpYIKarolieM MHUpe

15

YMeHue omnepupoBaTh MOHATHAMM: CIy4YalHBIM ONBIT (CITydalHbIN
SKCIIEPUMEHT), JJIEMEHTapHO€ COObITHE (DJEMEHTApHBIM  HMCXON)
CllyyalfHOro OIbITa, CclOy4daiiHOe CcOOBbITHE, BEPOATHOCTh COOBITHS,
YMEHHE HaxOIUTh BEPOSATHOCTU CIIY4alHBIX COOBITMM B ONBITaX C
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU COOBITHSAMH; YMEHHE pelaTh
3aJjaud METOZOM OPraHMU30BaHHOIO Iepedopa U € HCIOJIb30BAHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLIEHHBATh BEPOSTHOCTH PEAIBHBIX
COOBITUH M $BJIECHUIH, NOHUMATh POJIb MPAKTUUECKHU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPY>KaIOILIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHATHUEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX

YHUCCII U €TI0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMenue BbIOMpaTh NOAXOASAIIMNA H3YYEHHBIH METOX JUISl PELIEHUS
3aauy, NPUBOAMTH IPHUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HH, PACIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OINCBHIBATb  OTHCJIBHBIC  BBINAIOIIMECS  PE3YJIbTaTBhl,
IIOJIy4YCHHBIE B XOJ€ pPa3BUTUS MAaTEMAaTUKU KaK HAayKW, [PUBOJIUTH
IIPUMEPBl MaTEMATUYECKUX OTKPBITHI U UX aBTOPOB B OTEUYECTBEHHOU U

BCEMHUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Yucna v BBIYACICHUS

11 Hatypanbuble u nemnsie yncina. [Ipu3Haku 1e1MMOCTH LETbIX YHCET

1o OOBIKHOBEHHBIE ¥ JIECATHYHBIE JAPOOH, TMPOIEHTHI, OECKOHEYHBIC
' nepuoAnYecKue Apoou

13 Panmonaneupie yncna. ApudMeTHdecKue Omepanuud C palrdoHATbHBIMU
' YUCIaMHU

14 JleiicTBUTENbHBIC YUCIA. ApUPMETHICSCKHE ONIEPALUU C JCHCTBUTEILHBIMH
' qrcIaMu

T [TpuOnmkEHHBIE BBIYMCICHUS, MIPaBUJIa OKPYTJICHUS, MPUKUAKA U OLIEHKA
' pe3ynbTaTa BEIYUCICHUN
2 Anrebpanueckue BbIPAKEHHS

2.1 bykBeHHbIE BbIpaXKeHUS (BBIPAKEHUS C IEPEMEHHBIMH )

25 Crenenb ¢ 1enbM nokazatesneMm. CTeneHb ¢ palMoHAIbHBIM MTOKa3aTeIeM.
' CBoiicTBa CTeTICHU

2.3 MHoro4sIeHbI

24 Anrebpanyeckas 1po0b

”s Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu. [ledictBus ¢
' apu(pMeTHIECKUMU KOPHSIMHU HATYpPaIbHON CTETICHU
3 VYpaBHEHHS 1 HEpaBEHCTBA

31 [enpie U npoOHO-panMOHANEHBIE ypaBHEHUS. CHUCTEMBI U COBOKYITHOCTH
' YpaBHEHUU

39 Lensie n 1poOHO-panoHalIbHbIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 PemieHue TeKCTOBBIX 3a71a4
4 Uwucnosble NOClIeI0BATENbHOCTH

4.1 [TocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHus IMOCIEI0BATEIbHOCTEH

4.2 Apudmerndeckass ¥ TeoMeTpudeckas mporpeccuu. dopmyrna CIOXKHBIX




MIPOLICHTOB

5 OyHKIUU
@Oynkiust, cnocoObl 3amanus QyHkuuu. I['padux ¢dynxmum. OOnacth
ONpeNeNIeHus] W MHOXECTBO 3HaueHuWd ¢yakmmu. Hymu  ¢GyHKumm.
5.1. [IpomMeXyTKH 3HAKOMOCTOSTHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITHH.
MakcumymMbl M MHHUMYMbl (QyHKUuM. HaumbGonbliee M HauMeHblee
3Ha4YeHUE (PYHKIUHN HA IPOMEKYTKE
6 KoopauHaTsl Ha IpsSAMOii U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gpurypsl 1 Ux CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOTOYTOTbHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpu4ecKux BeTMYUH
7.6 BekTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




yueOHbIil MOaYJIb «BeposiTHOCTH U cTaTUCTUKA. Ba30BbIi ypOBEHb)

(ID 7170793)

MNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1M(ppoBOM MHpe BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHYECKUX MPUIIOKEHUM, TaK U HX
poirn B 00pa3oBaHWHM, HEOOXOJAMMOM KaXXJOMy 4YeJoBeKy. Bospacraer uyucio
npodeccuii, Tpu OBIAJACHUH KOTOPHIMU TpeOyeTcs: xoporras 0a3oBasi MOATOTOBKA B
00J1aCT BEPOSITHOCTH M CTAaTUCTHKU, TaKas MOATOTOBKAa BaKHA I MPOAOHKCHUS
00pa3oBaHus U JIs YCIEIIHON MPOoheCCHOHAIBHON Kaphephl.

Kaxp1i ueI0BeK MOCTOSIHHO MMPUHUMACT PEIICHHSI HA OCHOBE UMEIOIINUXCS y HETO
JAHHBIX. A 11 OOOCHOBAaHHOTO TPHUHSTHUS PEIICHUS B YCJIOBHSIX HEIOCTaTKa WA
n30bITKa HMHGPOPMAIMA HEOOXOAUMO B TOM YHCIE XOpOIIo c(HOpMHpPOBaHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBITTUICHHE.

HMMeHHO MO3TOMY OCTPO BCTaa HEOOXOAMMOCTh CHOPMHUPOBATH Y O0YUYAROIITUXCS
(GYHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOYAIONIYI0 B ce€0S B KaueCTBE HEOTHEMJIEMOM
COCTaBJISIFOIICH YMEHHE BOCIPUHUMATH W KPUTHYCCKHU aHATU3UPOBATh WH(MOPMAIIHUIO,
MIPEICTABIICHHYIO B PA3IMYHBIX (hOopMax, MOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
peaNbHBIX TPOIECCOB U 3aBHCHUMOCTEH, MPOU3BOJUTH MPOCTEHIITNE BEPOSTHOCTHBIC
PACYETHL.

3HAaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMH NpPHHIIMIAMU cOOpa, aHan3a |
MPEACTABIICHUS JaHHBIX W3 Pa3IMYHBIX cdep KU3HM OOImecTBa W ToCyIapcTBa
npuoOIaeT OoOy4aromuxcsi K OOIIECTBEHHBIM HHTEepecaM. 3ydeHue OCHOB
KOMOMHATOPUKH pPa3BUBAaEeT HABBIKM OpTraHU3alMu Tiepedbopa W TmoAcd€Ta dHcia
BapUAHTOB, B TOM YHCJIC B NMPHUKIAAHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBaMHU TECOPHHU
rpadoB co31aéT MaTeMaTH4YecKui ¢GyHIaMEHT g (OpPMHUPOBAHUS KOMIICTCHIIMN B
obnmactu wmHpOpMaTHKH W TU(PPOBBIX TexHONOTHH. [IpM WM3yYeHWH CTATUCTUKH |
BEPOSITHOCTA OOOTAIAIOTCS TPEICTABICHUST O0OYYArONINXCsI O COBPEMEHHOW KapTHHE
MHUpa U METOAaX €ro UCCienoBaHus, GOPMUPYETCS MOHUMAHUE POJIM CTAaTUCTUKH Kak
UCTOYHUKA COIMAJIbHO 3HAYMMOM HWH(OpMAIMU U  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B coOTBEeTCTBUM ¢ JaHHBIMH LEISIMH B CTPYKTYpE MPOTPaMMBI Y4eOHOTO Kypca
«BeposATHOCTB M CTaTUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHUs BbIICICHBI CJIETYIONTHE
cojiep)kaTelibHO-MeToinueckue JuHuu: «lIpeacTaBieHne MaHHBIX W OMHUCaTEIbHas
CTaTUCTHKa», «BeposTHOCTHY, «DIeMEHTH KOMOMHATOPUKH», «BBeneHue B TEOpHIO
rpadoBy.



Conepxxanne nuHuu «llperncraBieHue NaHHBIX U ONUCATENbHAs CTATUCTHKA»
CIIY>KUT OCHOBOM JUIsi (JOPMUPOBAHUSI HABBIKOB PAa0O0THI ¢ MHGOPMAIIMEH: OT YTCHUS U
UHTEpIIpeTalluy HHQOpMALMK, NPEJACTABICHHONM B Ta0nMLax, Ha JauarpamMmax Hu
rpadukax, 10 cOopa, NpPEACTaBICHHWS W aHalIM3a JaHHBIX C UCIHOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTUK CpPEAHMX W paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecss ydarcsi CYHMTBIBaTh U HHTEPHPETUPOBATh JaHHbIC, BbIJBUraTh,
apryMEHTUPOBAaTh M KPUTUKOBAaTh MPOCTEUIINE THUIOTE3bl, Pa3MBILUIATh HaJ
(¢akTopaMy, BbI3BIBAIOIIMMHM HM3MEHYMBOCTh, M OLIEHWBATh WX BJIUSHUE Ha
paccMaTpuBaeMble BEIMYMHBI U ITPOLIECCHI.

WHTYyUTUBHOE MpEACTaBICHUE O CIy4yalHON HM3MEHYMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEN W TEHACHIUM CTAaHOBUTCS MOTHBUPYIOLIEM OCHOBOM ISl U3YYEHUS
TEOPUH BEPOATHOCTEH. bonblnoe 3HaYeHWE HMMEKT MPaKTUYECKHe 3aJaHusi, B
YACTHOCTH OMBITHI C KIIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIECIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJAUTCS KaK Mepa MPaBI0N0100Us CIIy4yailHOro COOBITHS.
[Tpu n3yyeHun yueOHOro Kypca o0yyaromuecs 3HaKOMATCS C IPOCTEHIIMMU METOAaMHU
BBIUMCJICHUSI BEPOSTHOCTEM B CIIy4alHBIX JKCIEPUMEHTAaX C PABHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU HMCXO0JIaMHU, BEPOSTHOCTHBIMH 3aKOHAMM, MO3BOJISIOIIMMHU CTaBUTh U
pemiath Oosee cllokKHbIE 3a/1a4d. B yueOHbIN Kypc BXOJAT HayalbHbIE IPEACTABICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYUIECTBISETCS 3HAKOMCTBO OOYyYalOIIUXCA C
MHOXECTBAMHU M OCHOBHBIMHU OIl€pallMsIMA HaJ MHOYKECTBAMH, pPACCMATPUBAOTCS
OpUMepbl NPUMEHEHUs s pelleHHs] 3a/ad, a TaKKe HCIOJb30BaHUS B JIPYTUX
MaTEMaTHYECKUX Kypcax U y4eOHBIX MpEAMETAX.

B 7-9 xnaccax wusydaercs ydeOHbIM Kypc «BepoATHOCTh M CTaTUCTHKa», B
KOTOPBIA BXOAAT paznensl: «lIpeacraBieHue NaHHBIX M ONMCATENIbHAS CTATUCTUKAY,
«BeposTHOCTEY», «DeMeHTbl KOMOWHATOPUKNY, «BBenenue B Teopuio rpagosy.

Ha u3ydenune yue6Horo kypca «BeposiTHOCT U cTatuctuka» orsoautcs 102 yaca:
B 7 kiacce — 34 yaca (1 gac B Hemento), B 8 kinacce — 34 yaca (1 yac B Heznenw), B 9
kiacce — 34 Jaca (1 Jac B Hezeno).

COJEPXAHME OBYYEHUA
7 KUIIACC

[IpencraBnenne AaHHBIX B BHUAEC TaONHI], AUarpamm, rpadukoB. 3amoIHCHUE
Ta0JIUI, YTEHUE U MOCTPOCHUE AUArpamm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peasbHBIX TpoiieccoB. M3BnedueHne mHbOpMAIMU W3 AUArpamMM U
Ta0JINII, UCTIOIH30BAHUE U UHTEPIPETAIIUS JaHHBIX.



OnucartenpHas CTaTUCTHKA: CcpeaHee apudmeTwdeckoe, MeauaHa, pa3Mmax,
HamOoJIbllIeE W HaUMEHbIIEe 3HA4YeHUsT Habopa YMCIOBBIX JaHHBIX. [Ipumepsi
CIly4allHOW U3MEHYUBOCTH.

CnydaliHbI 3KCIIEpUMEHT (OMbIT) W ciay4yailHoe coObiTHe. BeposiTHOCTh U
gacToTa. POJIb MamoOBEPOSTHBIX U MPAKTUUYECKHA JOCTOBEPHBIX COOBITHH B IPHUPOJC U B
oOmiectBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

['pad, BepmmHa, pedpo. Crenenb BepmuHbl. Yncno pédep u cymMMapHasi CTENIeHb
BepiuH. [Ipeacrasienue o ceaszHoctu rpada. llenu u nukiel. [lytu B rpadax. O6xoxn
rpada (sinepoB nyTh). [IpeacraBnenue o6 opueHTUpOBaHHOM Tpade. Pemenue 3amay ¢
OMOIIIbI0 rpadoB.

8 KVIACC

[IpencraBieHre JaHHBIX B BUE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHO0K€eCTBO, 2IEMEHT MHOKECTBA, MOAMHOKECTBO. Ornepanuu HajJ MHOKECTBAMM:
oObeMHEeHue, nepecedeHue, nononHeHue. CBoHCTBa omepanuil HajJg MHOXKECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PACIIPENCINTENBHOE, BKIIIOUYEHHUs. Vcnonbp30Banne
rpauyuecKkoro MpeaCcTaBICHUS MHOMKECTB JUIsl ONUCAHUSA pPEATbHBIX MPOLIECCOB U
SIBJICHUM, IPU PELICHHUH 33/1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucriepcuss M CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS cilydaitHoro omnbita. Ciydaiinbie coObITus. BepostHocTn
coObIT. OMNBITBI C PaBHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU COOBITUAMH. CirydaiHbIN
BbIOOp. CBSI3b MEXAY MaJOBEPOATHBIMU M NPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU B
pupoze, 0OIIEeCTBE U HAyKeE.

JepeBo. CBoiicTBa JEpEBbEB: €AUHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE BUCAYEH
BEPILUHBI, CBS3b MEXJy UYUCIOM BEpIIMH M 4uciaoM pédep. IIpaBuiao ymMHOXKEHUS.
Pemenue 3amau ¢ momoiibio rpados.

[TpotuBonosnoxusie coobiTUs. uarpamma Diinepa. O0beIMHEHUE U TIEpECeUeHUE
coObrTuii. HecoBmectHble coObITHS. DoOpMysa CIOXKEHHS BEPOSTHOCTEH. Y CIOBHas
BeposATHOCTh. IlpaBuno ymHoxkeHus. HesaBucumble coObiTus. [lpencraBieHue
JKCIIEpUMEHTa B BHUJE JepeBa. PemieHue 3amady Ha HAXOXKICHHE BEPOATHOCTEH C
MOMOIIBIO JIEpEBa CIIyYalHOIO SKCIEPUMEHTA, Tuarpamm Jiiiepa.

9 KUIIACC



[IpencraBienne MaHHBIX B BUAE TaOIHI], Iuarpamm, rpadyKoB, HHTEPIIPETAIIUSI
JMaHHBIX. UTeHre U moCTpoeHue Tabull, AuarpaMm, rpaKoB 10 peaabHbIM JIaHHBIM.

[lepecranoBku u (axropuan. CodeTaHuss U 4YHUCIO coueTaHUd. TpeyrobHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIL30BAaHUEM KOMOMHATOPUKHU.

['eomerpuueckass BeposATHOCTh. CilydailHbId BBIOOpP TOUYKM U3 (QUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

HcnbiTanne. Ycnex u Heynaya. Cepusi ucnblTaHuil A0 mepBoro ycrnexa. Cepust
ucneiTanuii bepayiu. BeposatHocTu coObITHII B cepun ucnbiTaHuii bepuyiu.

CnyyailHasg BeIMYMHA W paCHpeleeHue BeEpOATHOCTEW. Maremarnueckoe
OXuJaHue u aucnepcus. [IpuMepsl MaTeMaTHYeCKOro OXKUAAHUS KaK TEOPETUUYECKOTO
CpPEHEr0 3HAYCHUS BEIWYMHBL. MaremMaThdecKoe OXKHAAHWUE U JUCHEPCUS CIYy4YanHOU
BEJIMYUHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHyIm».

[lTonatue o 3akoHe OodbIIMX 4Yuced. M3MmepeHue BEpOSTHOCTEH C MOMOIIBIO
4acTOT. PoJib 1 3HaueHKEe 3aKOHA OOIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIVIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOoCTHBIE  pe3yJbTAaTbl  OCBOCHHMS  IporpamMMmbl  y4eOHOro  Kypca
«BeposTHOCTD M CTAaTUCTHKA» XapPAKTEPU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIMTAHHUE:

NPOSIBIICHUEM HMHTEpeca K MPOIUIOMY M HACTOALIEMY POCCUHUCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTHUXEHHUSIM POCCUUCKHX MATEMATHKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKCHUM B JIPYTHX HayKax U
NPUKJIAJAHBIX cepax;

2) rpa:kaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 0053aHHOCTEHN TpaXKJIaHWHA U pealu3alliu ero npas,
NpEICTaBIIEHUEM O MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3TUUYHBIX
CTPYKTYp, SBJIE€HUM, NpOLELyp TpakIaHCKOro oOmecTBa (Hampumep, BBIOODSI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JTHYECKHX NPOOJIEM, CBS3aHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHHI HayKH, OCO3HAHHEM Ba)>XHOCTH MOpPaJIbHO-
TUYECKUX MPUHILIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) Tpy/AOBOE BOCIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE Yy4YacTHE B PEIICHUHM MPAKTHUYECKUX 3a/ad
MaTeMaTU4YeCKOW  HANpaBIE€HHOCTH, OCO3HAHUEM BAXKHOCTH  MAaTeMaTHYECKOIrO



oOpa3oBaHMsI HAa TPOTSHKECHUU BCEU IKWU3HHM JJIs YCHEIIHOW MpodecCHOHATEHON
NESTEIPHOCTY W Pa3BUTUEM HEOOXOJUMBIX YMEHUW, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HHJWBUIYAIbHOW TPAEKTOPUU OOpa30BaHUS W KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOUIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOLMOHAJBHOMY M OCTETHYECKOMY  BOCHPHSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pEHIeHUI, pacCyXICHUW, YMEHHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 IO3HAHUS:

OpUEHTalUuel B  JEIATEIbHOCTA Ha COBPEMEHHYI0 CHUCTEMY  Hay4HbBIX
NPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTHUS 4YENOBEKa, IPUPOIBI H
oOmecTBa, TMOHMMAaHHEM MaTeMaTHYEeCKOM Hayku Kak cdepbl dYemoBeYecKOn
NEeSTENbHOCTH, JTaloB €€ pa3BUTHUSA W 3HAYUMOCTH [UIsl Pa3BUTHUS I[MBUIM3ALIUU,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKA M MaTEeMaTUYECKOM KyJIbTypOodM Kak CpeICTBOM
NO3HAHUSA MHpA, OBJAJEHUEM MPOCTEHIIMMH HABbIKAMH  MCCIIEIOBATEIbCKON
NEeATENbHOCTH;

6) ¢usnyeckoe BocnmuTaHUe, (POPMHMPOBAHHE KYJIbTYpPbl 310POBbA H
IMOIMOHAJIBLHOIO 0JIaromoJy4ns:

TFOTOBHOCTBIO PUMEHSATh MAaTEMATHUECKNE 3HAHUS B HHTEPECAX CBOETO 30POBbS,
BEJIEHUsI 3[I0POBOr0 o0Opa3a >KM3HU (3J0pOBOE MUTAHHE, COATTAHCUPOBAHHBIN PEXUM
3aHATHA W OTHABIXa, PErylisgpHas (Qu3ndeckas aKTHUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedIeKcun, MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO e MpaBa IPyroro
YEJI0BEKA;

7) 3K0JI0TUYeCKOE BOCTIUTAHME:

OpUEHTAIlME Ha MPUMEHEHHWE MAaTeMAaTUYEeCKUX 3HAHUU [JIsl PEIICHUs 3a7ad B
00JIaCTH COXPAaHHOCTU OKPY KAIOUIEH Cpefibl, MIIAaHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOXHBIX TOCIEACTBUN [JIsl OKPY>XKAIOIIeH Cpeabl, OCO3HAHUEM TJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MPOOIeM U MyTel UX pelIeHUs;

8) amanTanua K HM3MEHAKIIMMCH YCJOBUSM COLNMAJIbHON W NPHUPOJIHOMH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEOMPEECIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHCJIE yMEHHUE
YUUTBCS y APYTUX JIIOJEH, MpUoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HAaBBIKU U KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOJMMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM YUCIE (POPMYITUPOBATH
U7y, TIOHSATHUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh Je(MUIMTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;



CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalMIO, BOCIPUHUMATH CTPECCOBYIO

CUTYyallMI0 KaK BBI30B, TPEOYIOIMUN KOHTPMEP, KOPPEKTUPOBATH IMPUHUMAEMbIC
pelieHrss W JIeHCTBUSA, (QOPMYJIUPOBaTH M OICHUBATH PUCKH U TOCIEICTBUS,
GbopMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Jjornyeckue 1eiicTBUA:

BBISIBJISITh M XapaKTepU30BATh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOLIEHUA MEXAY NOHATHAMH, (QOPMYIHPOBATH
onpeaeneHus MOHSTHUH, yCTaHaBJIUBAaTh CYILLIECTBEHHBIN IIPU3HAK
KJacCU(PUKALMM, OCHOBaHUS s OOOOLIEHUS U CPAaBHEHUS, KpUTEPUU
IPOBOIUMOTI0O aHAIN3A;

BOCIIPUHUMATbh, (dbopMyMpoBaTh U peoOpazoBbIBATH CYKICHMUSL:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;
BBISIBJISITh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUYUS B
(akTax, NTaHHBIX, HAOMIOJEHUSIX M YTBEP)KICHUSX, MpesiaraTb KPUTEPUU IJis
BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHiL;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

pa3dupaTh JOKa3aTEeNbCTBA MATEMaTUYECKUX YTBEPKICHHM (MpsMble U OT
OPOTUBHOIO), MPOBOAMTH CAMOCTOATEIBHO HECJIOXHBIE JOKa3aTelbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpATh cr1oco0 pemeHus yueOHo# 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB
peuieHusi, BbIOMpaTh HaubOonee MNOAXOMAIIMI € YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTe/LCKHe 1eHCTBUSA:

UCTIONb30BaTh BOMPOCHI KAaK HCCIIENOBATENCKU HMHCTPYMEHT TMO3HAHMUS,
(GopMyIMpOBaTh  BOMPOCHI, (PUKCHPYIOLIME MPOTHBOpPEUYHE, MIpoOsIeMy,
CaMOCTOSITENIbHO YCTaHABJIMBAaTh UCKOMOE U JlaHHOE, (POpMHpOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

OPOBOAUTH TI0O  CaMOCTOSITEIbHO  COCTABIGHHOMY IUTAaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIIEIOBAaHUE [0 YCTAaHOBIECHUIO OCOOCHHOCTEH
MaTEMaTUYIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOO0i;



CaMOCTOATENFHO (hopMyIHUpoBaTh OOOOIICHUS W BBIBOJBI IO Pe3yJibTaTaM
MPOBENEHHOTO  HAOJIOJEHUS, UCCJICNIOBAaHMS, OLIEHUBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB i 0000IIEHHUH;
IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpOIECCa, a TakKKe BBIJIBUTaTh
IIPETOIOKEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH ~ HEIOCTATOYHOCTH W W30OBITOYHOCTh MH(GOpMAalWH, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATb U  HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIpEICTaBIICHNUS;

BbIOMpaTh (opMy mpeAcTaBieHUs WH(OPMALUN U WUTIOCTPUPOBATH PEIIaeMbIe
3a/layu CXeMaMH, uarpaMmmMamMu, HTHOUM rpauKkoi U MX KOMOUHAIIMSIMU;
OLICHUBATh HAAEKHOCTH HHPOpPMALMKU MO KPUTEPUSIM, MPEAI0KECHHBIM
YUHUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKATHBHbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKJIEHHUS B COOTBETCTBUM C YCIOBUSIMU U
HeJsIMA  OOIICHHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PCHHS B
YCTHBIX Y TTUCBMEHHBIX TEKCTaX, /IaBaTh MOSCHECHHS 110 XOIY PEIICHHS 3aayH,
KOMMEHTHPOBATh MOJTYYEHHBIA Pe3yIbTaT;

B X0A€¢ OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOieMbl, perraeMoi 3ajavd, BBICKA3bIBATh HWJICH, HAIIEJIEHHBIE HAa ITOUCK
pEIIeHUs, COMOCTABJISTh CBOM CYXKICHUS C CYXICHUSAMH IPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3IMYMe U CXOJCTBO MO3UIIMHN, B KOPPEKTHOU (popme
(bOopMyIMpPOBATh PA3HOTIIACHS, CBOU BO3PAXKECHUS;

MPEICTABIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, HCCIIECIOBaHUA,
IPOEKTa, CaMOCTOSITEIHHO BBIOMpaATh (hOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3CHTANNN U OCOOCHHOCTEH ayIUTOPHH;

MOHMMAaTh W HCIIONB30BaTh IMPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYaTbHOU
paboThI MPHU PEIICHUH YICOHBIX MAaTEMAaTHICCKUX 3a/1a4;

OPUHUMATh 11€JTb COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, paclpeaesaTh BUIbI padoOT, JOTOBAapPHBATHLCSA, 0OCYXIaTh
IIPOIIECC U pPe3yabTaT paboThl, 0000IaTh MHCHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IpymHmoBbIX ¢dopmax padboThl (0OCyKaeHus, OOMEH MHEHHUSIMU,
MO3TOBBIC IITYpPMBI M JIPyTH€), BBIMOJHATH CBOIO 4acTh pabOTBI U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI, OIEHUBATH
KauyecTBO CBOETO BKJIaJla B OOIIMIA MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe HeiCTBUSA

Camoopranusanus:

e CAMOCTOSITEJILHO COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aud (WJIM €ro 4acTh),
BEIOWPATH CIIOCO0O pEIIeHUs] ¢ y9ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAapHAHTHI PEUIEHUN C
y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJAAETh CHOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yJibraTa
pelLIeHUsI MaTEMATUYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PELICHUH 3a]1ayH,
BHOCUTh KOPPEKTHUBBI B JEATEILHOCTH HAa OCHOBE HOBBIX OOCTOATEIHCTB,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa MAESITEIbHOCTH NOCTABICHHOMW WEIA U
YCIIOBHSIM, OOBSICHATh TPUYUHBI JOCTIDKCHHS] WM HEAOCTWIKEHUS IIENH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K koH1y o0yuenus B 7 kjacce 00y4yarOIIUiiCs MOTYYUT CICAYIONINE MTPEAMETHBIC
pe3yJbTaThI:

Yurate wuHbOpMAIMIO, NPEICTAaBICHHYI0O B Tabnuuax, Ha guarpammax,
NPEACTaBIATh JaHHbIE B BHJAE TaOMUIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYTroBbI€) IO MACCHBaM 3HAYCHUH.

OnuchiBaTh U UHTEPIIPETUPOBATH PEaJIbHbIC YUCIIOBBIC JAHHBIE, MPEICTaBICHHbIC
B TabnuIax, Ha IuarpaMmmax, rpadukax.

Hcnonb30BaTh AJ1 OMUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CPEIHEE
apumMeTHIecKoe, Me/InaHa, HanOoJbIIIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max.

Nmerps mnpencraBieHWe O CiIy4ailHOM HW3MEHYMBOCTH Ha TIpuUMepax IIeH,
GU3UYECKUX BEIWYUH, AHTPOIOMETPUYECKUX JIAHHBIX, HMMETh MPEACTABICHUE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

K xonity o0ydeHus B 8 kjiacce o0ydarOIIHUCs MOTYYHUT CIETYIONIUE TPEIMETHBIC
pEe3yJIbTaTHI:

W3BnekaTs U mpeoOpa3oBbIBaTh HHPOPMALIUIO, MPEICTABICHHYIO B BUJIE TaOJIMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUE TaOJIUII, TUarpaMm, rpad)uKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYECKUX I[OKa3aTelle: CpeaHuX
3HAYeHUHN U Mep paccenBaHus (pa3max, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE).



HaxoIuTe 4acTOTHI YMCIOBBIX 3HAYEHUW W YaCTOTHI COOBITHI, B TOM YHCIIE IO
pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxoautb BepOATHOCTH Cily4aliHbIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTU
3JIEMEHTapHbIX COOBITUHA, B TOM 4HCII€ B OINbITaX C€ PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpaduueckue MOJEIH: JEpeBO CIy4yalHOro 3KCIEPUMEHTA,
IUarpaMMbl DUJepa, YuciaoBast mpsmast.

OnepupoBaTh MHOHATHSIMHU: MHOYKECTBO, ITOJAMHOYKECTBO, BBIIOJHATh ONEPALMU
HaJl MHOKECTBaMU: O0bEIMHEHUE, [IEPECEUEHHE, JOIIOJIHEHUE, IEPEUNCIISATh FIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MpeacTaBICHUE MHOXKECTB U CBA3CH MEXIy HUMHU
JUIsL ONHACAaHMs MPOLECCOB U SIBJICHUN, B TOM YHCIIE IPU PELICHHM 3a4a4 W3 JPYTHX
y4eOHBIX MPEIMETOB U KYypPCOB.

K koniry o0yuenus B 9 kiacce oOydaromMics NOJYUYHUT CIETYIOUIUE TPEIMETHBIE
pE3yJbTAaTHI:

W3Bnekaty U mnpeoOpa3oBbIBaTh WH(OPMALINIO, MPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHHMKAX B BHJE TaOMUL, AUArpaMM, rpauKoB, MPEJCTABIATH JIaHHBIE B BUJE
TabJINLl, JUarpaMm, rpa@uKoB.

Pemare 3amaum  opraHM3oBaHHBIM IepeOOpOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METO/IOB.

Hcrnonb30BaTh ONMCaTENbHBIE XapAKTEPUCTUKH 111 MACCUBOB YUCIIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEITHUE 3HAYECHHSI U MEPBI pACCEUBaHUS.

Haxoauth 4acToThl 3HAYEHWH M YacTOThl COOBITHS, B TOM 4YHCIE MOJIb3YSCh
pe3yibTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxoautb BepOATHOCTH CITy4alHBIX COOBITHII B H3yUEHHBIX OMNBITAX, B TOM YHCIIE
B OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUN 110
IIEPBOIO YCIIEXa, B CEPUIX UCIBITAaHUI bepHyIu.

HNmers mnpeacraBieHMEe O CIIyYaliHOM BEJIMYMHE UM O  paclpelnesICHUuU
BEPOSATHOCTEHN.

HmeTs mnpencraBieHne O 3aKoHE OONBIIMX YHCENl KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON HM3MEHUYMBOCTH M O POJIM 3aKOHA OOJIbIIUX YHCEN B
IpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3jaejoB H TeM nudpoBbie
Ne i/m P Konrpoabnsie = IIpakTHyeckue (ubp )
NMporpamMmMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmunorexa LIOK
! TIpesICTaBNICHHE IaHHEIX ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Onucarenbras CTaTucTHKa 8 1 https://m.edsoo.ru/7f415fdc
3 Cry4daiinast U3MEHYHUBOCTE 6 bubmorexa LIOK
yi https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BE/ICHHE B TCOPHIO rpado https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa Ciiy4yaiiHOTro 4 bubmmnorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0001I€enne, cucTeMaTH3alus 3HaHUH 5 2 httos://m.edsoo.ru/7FA15fdc
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 1



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 KUIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgpoBbie
Ne i/m P Konrpoabusie = IIpakTHyeckue (1ubp )
NporpamMMbIl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
! Hosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
5 OnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 bu6mmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [IOK
3 Mrosxectsa 4 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
4 B i 1
CPOATHOCTE CIYIAHHOTO COOLITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
6 Crtyuaidnbie cobbrmia 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 i 4 2
O0001menne, cucreMaTH3amus 3HaHUH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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

9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM u(poBLIe
Ne i/m P Konrpoabusie = IIpakTHyeckue (1ubp )
NporpamMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 HosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIEMEHTEI KOMOHHATOPHIKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckas BEpOSATHOCTh 4 Eubmiorexa HOK
p P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hemprranus beprysum 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [{OK
> Cryuaifras semrmna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O6odmenme, KoHTpOIE, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHHOYPOYHOE INTAHUPOBAHHUE

7 KITACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrtpoasnbie | IlpakTuuyeckue A op
Bcero u3yyeHHsi  o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
1 [IpencraBinenue n1aHHBIX B 1 bu6nmoreka [JOK
TabIuIax https://m.edso00.ru/863ec1f8
) [IpakTryeckue BBIYMCIEHUS 110 1 bu6nuoreka [IOK
TaOJIMIHBIM JTAHHBIM https://m.edso0.ru/863ec324
3 W3Bneuenue u nHTEpIIpeTaLIUS 1 bu6nuoreka [IOK
TAOJIMIHBIX JTAHHBIX https://m.eds00.ru/863ec78e
4 Pabora ¢ Tabnuamu 1
I'padnueckoe npeacraBieHue
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubmmorexa [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edso0.ru/863ed18e
JarpaMmm
UreHune 1 NOCTPOCHHE TUAarpaMM.
6 [Tpumepsr nemorpaduaeckux 1 bubmmorexa [JOK
PUMEPHL A P https://m.eds00.ru/863ed602
JarpaMmm
7 [IpakTuyeckas padorta 1 1 bubanorexa [JOK
"JlnarpaMmsl" https://m.edsoo.ru/863ed72e
3 Yucnossie Habopel. CpenHee 1 bub6nuorexa [IOK
apupmeTHIecKoe https://m.edso00.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 bubnnorexa [JOK
apudmernueckoe https://m.edso00.ru/863ed846
10 MenunaHna 4icIoBOro Habopa. 1 bubmmorexa [IOK



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 cTOMYNBOCTH MEAUAHBI

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

Menauana grcinoBoro Habopa.

11
Y CTONYNBOCTh MEIMAHBI
bu6mmoreka [{OK
12 C
PEAHHE SHATCHIA https://m.edso0.ru/863edc6a
Hawubonpiiee u HauMeHbIIIee
13 3HAYCHMsI YUCITOBOTO Habopa bubmorexa HOK
pa- https://m.edso00.ru/863ee07a
Pazmax
HawuGonpiiiee 1 HaMMEHbIIIEE
14 3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax
Hawubonpiiiee 1 HaMMEHbIIIECE
15 3HAYEHMsI YUCITOBOTO Habopa.
Pazmax
KontposnbHas paboTa mo TeMam
16 "IIpencraBnenne qaHHBIX bubmmorexa [JOK
bed 8 . https://m.eds00.ru/863ee390
OmnmcaTenpHas CTaTUCTHKA
17 CityyaliHasi "BMEHYUBOCTh bubmuorexa [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HAaYCHHUI B MACCUBE bu6mmoreka [JOK
JTaHHBIX https://m.edsoo.ru/863ee69¢c
bubmuoreka [JOK
19 r
PyTiIpoBKa https://m.edso00.ru/863ee9d0
20 I'ucrorpammsl
bu6mmorexa [IOK
21 r
HCTOTPaMMbl https://m.edso0.ru/863eeelc
99 Ciyuaiinast ”3MEHYMBOCTh bubnnorexa [IOK

(moBTOpEHUE)

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, Bepmuna, pedpo.

23 [IpencraBnenue 3a1a4u ¢ IOMOUIBIO bubnrorexa LIOK
pel A H https://m.edso0.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTb) BEPILIUHBI.
24 Uucrno pédep u cymMMapHas CTENICHb bubmmorexa HOK
pebep 1 cyMMap https://m.edso0.ru/863ef0ba
BepiuH. Llens u nukm
o5 Henp u nuxin. [Tyts B rpade. bubmmorexa [JOK
[IpencraBnenue o cBs3HOCTH Tpada https://m.edso0.ru/863ef236
26 [IpencraBiaenue 06 bu6mmoreka [JOK
OPHUEHTHUPOBAHHBIX Ipadax https://m.edso0.ru/863ef3b2
97 CryqaifHbIN OTIBIT U CITyYaliHOE bubnuorexa [JOK
coObITHE https://m.edso0.ru/863ef4d4
BeposTHOCTB 1 yacTOTa COOBITHS.
Posnb ManioBeposSITHBIX U bubnnorexa [JOK
28
MIPAKTUYECKU TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHIA B IPHPOJIC U B OOIIECTBE
29 Mosera u urpajibHas KOCTh B
TEOPHUU BEPOSTHOCTEN
Bbu6mmorexa [JOK
30 4
ACTOTA BLITANCHEA Opia https://m.edso0.ru/863ef8a8
KonTponbnas paboTta no Temam
31 "CiydaliHasi "3MEHYUBOCTb. bubnnorexa [JOK
I'padsl. BeposiTHOCTB cityuaiiHOrO https://m.eds00.ru/863f0186
coObITus"
32 [ToBTOpenue, o6o0mIEHNE. bubnuoreka [IOK
[IpencraBnenue qaHHBIX https://m.edso0.ru/863efa24
33 [ToBTOpenue, obo0IEHNE. bubnuorexa [IOK

OnucareipHas 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

34 [ToBTOpenue, 060061IeHNE. 1 bubnnorexa [JOK
BeposSTHOCTh ClydaiiHOTO COOBITHS https://m.edso0.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/863efec0

8 KUIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie  IIpakTHuyeckue
n/n Bcero u3yyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX. 1 bu6mmoreka [JOK
OmnmucarenbHas CTaTUCTHKA https://m.edso00.ru/863f029¢
5 Crnyuaiinast usmeH4nBOCTh. CpenHue 1 bubnuoreka [IOK
YHCIOBOr0 Habopa https://m.edso0.ru/863f03fc
3 Crnyuaitabie coObiTHs. BeposiTHOCTH 1 1 bubnnorexa [JOK
YaCTOThI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOSITHOCTEM: MOHETA M UTpajbHAs 1 bubmorexa HOK
P ' P https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [JOK
° Oricionenus ! https://m.edso00.ru/863f0a50
bu6nmoreka [JOK
6 0 1
Jlucriepens wcoBoro Haopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIOHEHHUE YHUCIOBOIO 1 bubnnorexa [IOK
Habopa https://m.edso0.ru/863f0bfe
8 JlnarpaMMBbl pacceHBaHUS 1 bubmorera [JOK
P P https://m.edsoo.ru/863f0eab
bu6mmoreka [{OK
9 M 1
HOIKECTBO, MOAMHOKECTBO https://m.eds00.ru/863f1180
Omneparuu HaJ MHO)KECTBAMHM:
10 061>ep I/I:HGHI/ICHHC eCeUCHHE 1 bubmorexa HOK
8 > 1IEP ’ https://m.eds00.ru/863f143c
JIOTIOJTHEHUE



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
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa omnepanuii Haj
MHOKECTBAMU: TIEPEMECTUTENHHOE,

Bbu6muoreka [JOK

11
COYETATEIbHOE, PACIIPEACIIUTEIBHOE, https://m.edso0.ru/863f1784
BKJIFOUEHUS

12 I'paduueckoe mpeacraBieHmne bubmmorexa [IOK
MHO>KECTB https://m.edso0.ru/863f198¢c

13 KontponbHas paboTa mo TeMam
"Cratuctrka. MHOXecTBa"

14 OnemeHtapHbie coObITHs. CirydaliHble bubnuorexa [JOK
COOBITHS https://m.edso0.ru/863fldec
bnaronpustcts e

15 aneMeHIT)a HEIE Z:)(;STITI/I;I Bubmiorexa [TOK

P o https://m.edsoo.ru/863f1dec
BepositHOCTH cOOBITHIT
BiaromnpusitcTs ue
16 aneMeHia HEIE Z:)O6TITI/I$[ Bubmiorexa LIOK
P o https://m.edso0.ru/863f1f72
BepositHOCTH cOOBITHIT
OnBITH ¢ PpAaBHOBO3MOXXHBIMU
17 3JIEMEHTAPHBIMUA COOBITUAMU Bubmiorexa HOK
. pu ' https://m.edso00.ru/863f21ca
CriyualiHblii BEIOOD
ONBITHI ¢ PABHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMHU COOBITHSIMU Bubmmorexa [IOK
. pu ' https://m.edso00.ru/863f21ca
CryqaifHblii BRIOOD
[TpakTrueckas padota "OnbBITHI ¢

19 aBHOBO3MOXHBIMHU DJIEMEHTAPHBIMU Bubmrorexa HOK
P " P https://m.edso0.ru/863f235a
COOBITUAMHA

bu6nmorexka [JOK

20
Hlepeso https://m.edsoo.ru/863f2ade

21 CaoiicTBa epeBa: €IMHCTBEHHOCTD bubnnorexa [JOK



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

IyTH, CYLIECTBOBAHUE BUCAUYCH
BCPUINHBI, CBA3b MCKAY YHUCIIOM
BEPIIUH U YUCIIOM pEdep

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

22 [IpaBusio yMHOXKEHUS bubmorexa HOK
P yM https://m.edso0.ru/863f2cd8
bu6nmoreka [JOK
23 llpanno ywmosers https://m.edso00.ru/863f2e36
bu6mmoreka [JOK
24 lpotusononoktoe cobkirue https://m.edso0.ru/863f2f8a
o5 Huarpamma Diinepa. O0beIuHEHNE U bu6nuoreka [IOK
nepeceyeHne coObITHI https://m.edsoo.ru/863f3214
26 HecoBmecthblie coObiTusi. Dopmyna bubnnorexa [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectabie coObiTHs. Dopmyna bubnnorexa [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBusIO YMHOXKEHUS BEPOSTHOCTEM.
28 YcoBHAs BEpOSTHOCTD bubmmorexa [JOK
P ) https://m.edsoo.ru/863f38ae
HezaBucumblie coObITHS
[IpaBuino yMHOKEHUS BEPOATHOCTE.
29 VIC)J'IOBHaHy:Ie OSITHOCTh ’ bubmmorexa LIOK
P ) https://m.edsoo.ru/863f3b06
He3zaBucumebie coObITHS
30 [IpencraBnenue ciry4yaiiHOTO bubnuorexa [JOK
DKCIIEpUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3cbe
31 IIpencrasieHue ciry4atHOro bubnnorexa [JOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3f20
IToBTOpenue, o6o0IIEHHE.
bu6mmoreka [JOK
32 [IpencraBneHre qaHHBIX.

OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/863f4128



https://m.edsoo.ru/863f2bac
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
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

Bbu6morexa [JOK

33 HosToperme, 0bodmenne. Ipager ! https://m.edso00.ru/863f4312
KonrtponbHas pabora o Temam
34 "Cny4aitapie cOObITHsI. BEpOSATHOCTS. 1
I'pacer"
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863f4312

9 KUIIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabusie  IIpakTHuyeckue Alata tupposLIe
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6nmorexa [JOK
L HpeacrasiieRme AaHERX L https://m.edso0.ru/863f47ea
2 OnucarenpHas CTaATUCTUKA 1 bubmmorexa [OK
https://m.edso0.ru/863f47ea
3 Onepanuu Haa COOBITUSIMU
He3saBucumocTs coObITUI 1
5 KomOunaTropHoe npaBuiio 1 bubnnorexa [JOK
YMHOXEHHUS https://m.edso0.ru/863f4e16
6 IlepecranoBku. daxkTopua. 1 bubnuoreka [IOK
CoueTaHus ¥ YUCIIO COYETAHUHN https://m.edsoo.ru/863f4e16
Bbu6muoreka [JOK
! Tpeyrompinik Hackas 1 https://m.eds00.ru/863f5014
[IpakTrueckas pabota
3 "Beruucienue BEpoATHOCTEH C 1 1 bubnnorexa [JOK
UCMOJIb30BAHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(byHKIMI YIEKTPOHHBIX TabuL"
['eomeTpuueckast BEpOATHOCTb.
9 CrnyualtHbIii BEIOOP TOYKH U3 1 bubnnorexa [JOK
(burypsl Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
W3 IyTH OKPY>KHOCTH
10 I'eomeTprueckas BEpOSATHOCTbD. 1 bubnuorexa [IOK
CrydaifHpI{ BEIOOP TOUKH W3 https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 OIyI'd OKPY>KHOCTH

I'eomeTprueckas BEpOATHOCTbD.
CnyyaiiHblif BBIOOp TOUKH U3

bu6mmorexa [JOK

11
(burypsI Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5bfe
W3 IYTH OKPYKHOCTH
I'eomeTpuyeckas BEpOATHOCTbD.
12 CrydaifHpI# BEIOOP TOUKH W3 bubnuorexa [JOK
(buryphl Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 1yTH OKPY>KHOCTH
UcnwiTanue. Ycnex u Heyaya.
13 Cepus UCIIBITAaHUHN 10 IIEPBOTO bubmorexa HOK
P A P https://m.eds00.ru/863f6162
ycrnexa
HcneiTanue. Ycnex n Heynayva.
14 Cepus UCIIBITAHUH IO IIEPBOTO bubmorera [JOK
P A p https://m.eds00.ru/863f6356
ycrexa
HcneiTanue. Ycnex u Heynayva.
15 Cepus vcnbITaHUM 10 IEPBOTO
ycrexa
Ucnwiranus bepnyu.
16 BepositHOCTH COOBITHIT B cepun bubmorexa HOK
P 5 P https://m.edsoo0.ru/863f64d2
ucnbiTaHui bepHynnu
Hcnbitanusa beprymu.
17 BepositHOCTH cOOBITHIT B cepun bubmorera [JOK
p . p https://m.eds00.ru/863f6680
ucneiTanuit bepuymnnu
18 [IpakTudeckas padora "UcnbiTanus bubnuoreka [IOK
bepnymn" https://m.edso0.ru/863f67de
19 CrnyuaiiHas BeJIMUMHA U bubnuorexa [IOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacrpeiesieHre BEpOSTHOCTEN

https://m.edsoo.ru/863f6b44

MareMaTHdecKoe OKHIaHue 1

bu6nmoreka [JOK

20
JUCIIEPCHS CIIy4alHOM BEJIMYNHBI https://m.edso0.ru/863f6da6
[IpuMepsl MaTeMaTHYECKOTO
21 OXXKHJaHUS KaK TEOPETUUECKOTO bubmorexa HOK
a p https://m.eds00.ru/863f6786
CPEIHETO 3HAYCHUS BEITUIHHBI
bu6mmoreka [JOK
22 I1 0
OHSITHE O 3aKOHE OOJIBIIMX YUCEIT httos://m.edsoo.ru/863f72¢4
93 N3mepenue BeposTHOCTEN C bubanorexa [JOK
IOMOIIBIO YaCTOT https://m.edso00.ru/863f7652
24 [IpumeHneHne 3aKkoHa OOIBIINX bubnuoreka [IOK
YUCEN https://m.eds00.ru/863f7116
25 O06001IeHre, CUCTEMATH3AIIHS bubmuoreka [JOK
3HaHui. [IpencraBinenne TaHHBIX https://m.eds00.ru/863f783c
26 O0001menne, cuCTEMaTH3ALIMS
3HaHui. OnucaTeNnbHas CTaTHCTHKA
O0001menne, cuCTEMaTU3aLIM
27 3Hanui. [IpeacraBnenue JaHHBIX bubmorexa HOK
- 1Pe A ' https://m.eds00.ru/863f893a
OmnucarenpHas CTaTUCTHKA
O0001menne, cuCTEMaTH3ALIMS
28 3HAHWU. BeposATHOCTP CIydaitHOTO bubmmorexa [JOK
- oep v https://m.edsoo.ru/863f7a4e
COOBITHS
O0001eHne, cUCTeMaTH3aLM
29 3HaHUil. BepodaTHOCTh ciydyaliHOTO bubnuoreka [IOK
COOBITHS. DJIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOHMHATOPHUKH
30 O06001eHne, CuCTeMaTH3 M bubmuoreka [JOK

3HAHWUMH. DJIEeMEHTHI

https://m.edso0.ru/863f7e54



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
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https://m.edsoo.ru/863f7e54

KOMOHWHATOPHKH

O06001enue, cuCTeEMaTU3aLIM

31 3HAHWUU. DJIEMEHTHI 1 bubmuoreka [JOK
koMmOuHatopuku. CirydaifHpIe https://m.eds00.ru/863f8408
BEIIMYHHBI M pacTpe/IeIICHUs
O0006111eHIE, CUCTEMATH3AIIHS
32 sHaHui. Ciny4yaiiHple BEJIMUYUHBI 1 1 buGnnorexa [JOK
Iy https://m.eds00.ru/863f861a
pacnpeeIieHus
bu6mmoreka [JOK
33 HroroBast kKoHTpoNbHAs paboTa 1 httos://m.edsoo.ru/863f8b56
34 O0001enue, cuCTEMaTU3aLM 1
3HAHUHU
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC
Kon o
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMpoBepPsieMoOro N
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposITHOCTh 1 cTaTUCTHKA
Yurate uH(OpMAINMIO, TPEJCTABICHHYI0 B TaONHWIAX, HA gUarpammax,
51 MIPEACTABIIATH JaHHBIC B BUE TaOJIHUIl, CTPOUTH TUArPaMMBI (CTOJIOUKOBBIC
(cronbuateie) ¥ KPyroBbie) MO MAaCCUBaM 3HAYCHUN
£ OmnuchiBaTh W HMHTEPIPETHPOBATH  peaJbHBIC YHCIOBHIE JaHHBIC,
MIPE/ICTABJICHHBIE B TA0IHIIAX, HA JUarpaMmax, rpadukax
Hcnonw30Bath Uisi ONMMCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTHKU:
5.3 cpenHee apudmeTuyeckoe, MeauaHa, HAWMOOJbBIIEE W HAaWMCHBIIEE
3HAUYEHMUsI, pa3Max
HmeTs mpeacTaBieHHEe O CIy4alHONW HM3MEHUMBOCTH Ha TMpHUMeEpax IIeH,
54 bu3IecKuX BEJIMYHH, AHTPONIOMETPUYECKUX JTAaHHBIX, HMETh
MIPEACTABJICHUE O CTATUCTUICCKON YCTOHIMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
NpoBepPsieMoOro L
00pa3oBaTe/IbLHON NPOrPaMMbI OCHOBHOI'O 00111er0 00pa30BaHUs
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekaty U mpeoOpa3oBbiBaTh WH(GOPMAIIMIO, MPEICTABICHHYIO B BHJE
5.1 TabNuI, auarpaMM, rpaduKoB, TPEACTABIATH JaHHbIE B BUIE TaOJHI,
JiarpamMm, rpaduKoB
OnuceIBaTh JaHHBIE C MMOMOIIbIO CTATUCTUYECKUX IMOKA3aTeNeil: CpeaHNX
5.2 3HaYeHUH W Mep pacceMBaHus (pa3Max, AMCIEPCHs U CTaHAApTHOE
OTKJIOHEHHE)
5.3 HaxoauTe 9acTOThI YHUCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITHH, B TOM YHCJIIE




0 pe3yJbTaTaM U3MEPEHHUI U HaOII0IeHUI

Haxogutb BEPOATHOCTU CHy‘I&fIHHX COOBITUH B OIIbITaX, 3Hasd

5.4 BEPOATHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B ONbITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
- Hcnonk3oBath rpadudecKkue MOJEIH: JEPEBO CIYYaliHOTO IKCIICPUMEHTA,
' JIarpaMMbl Ditsiepa, 9ucioBas mpsmas
OnepupoBaTh MNOHATHSIMU: MHOXECTBO, IOJAMHOXECTBO; BBINIOJHITH
5.6 orepanyy HaJ MHOXXECTBaMH: OOBbEAUHEHUE, MepeceueHne, TONOIHEHHE;
MIEPEYUCIIATH AIEMEHTBI MHOXKECTB, IPUMEHSTh CBONCTBA MHOXKECTB
Hcnonk3oBath Tpadudeckoe MPECTaBICHHE MHOXKECTB M CBSI3EH MEXIy
5.7 HUMU JUIsl OMHMCAHMS MPOLIECCOB U SIBJICHUN, B TOM YHCIIE MPU PEUICHUU
3a/1a4y U3 IPYrux yIYeOHBIX IPEIMETOB U KYPCOB
9 KJIACC
Kon o
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJibTarta
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnexkare u mpeoOpa3oBbiBaTh WHGOpPMAIMIO, TPEICTABICHHYIO B
51 pasIUYHBIX HWCTOYHMKAaX B BHjae TaOmuI, pauarpamMm, rpaduKoB,
MIPEJICTaBIATh JaHHBIE B BUJIE TaOJHII, AUarpamMmm, rpadukos
- Pemarp 3amaunM OpraHu3oBaHHBIM TNEPEOOPOM BApUAHTOB, a TaKKE C
' WCIIOJIb30BAaHUEM KOMOMHATOPHBIX MIPABUII U METOIOB
£ 3 Hcnonp3oBath onucaTenbHbIE XapaKTEPUCTUKU JJISI MACCHBOB YHUCIIOBBIX
' JAHHBIX, B TOM YHMCJI€ CPEHNUE 3HAYCHUS U MEPbl PACCEUBAHUS
£ 4 HaxomuTth 4acToThl 3HAYEHUH W YacTOTHl COOBITHS, B TOM 4HCIE
' MOJIB3YACh PEe3yIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHHIA
HaxoauTh BEpOSTHOCTH CIIy4aliHbIX COOBITHIA B U3YUCHHBIX OMBITAX, B TOM
5.5 9HClie B ONBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH, B
CEpUSIX UCIBITAHMUI J0 MEPBOro ycrnexa, B Cepusax UCTbITaHUN bepHyuimn
- Nmety mnpencraBieHue O CilIydyallHOM BEJIWYMHE M O paclpelelieHUH

BEPOATHOCTEN




5.7

HmMmeTh OpeACTaBJICHUEC O 3aKOHC OOJIBIIMX 4YHCEI KaK O MIPOABJICHUA
3dKOHOMCPHOCTHU B CJ'Iy‘-IElfIHOfI HN3MCHUYMUBOCTU U O POJIM 3aKOHA OOJIBIIHNX

qrcesl B IPUPOJIe U 00I1IecTBe




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
5 BeposTHOCTB U cTaTHUCTHKA
[IpencraBneHne naHHBIX B BHJE TAaOMUI], auarpamm, TpaduKoB. 3aroTHEHHE
£ 1 TaOJIMI, YTEHUE M TIOCTPOEHHE JuarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) U
' KpYyroBbIX). UTeHue rpaduKkoB pealbHBIX MpolieccoB. M3pnedeHne mHbopMauu
U3 arpamMM M Tabull, UCTIONb30BAHUE U MHTEPIIPETALUS JaHHBIX
OnucarenpHasi CTaTUCTUKA: CcpenHee apudmernyeckoe, MeIMaHa, pa3max,
5.2 HanOoJblllee W HAaWMEHbINIEEe 3HA4YeHUs Habopa YHWCIIOBBIX MaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH
Cny4ailHplii SKCIIEpUMEHT (OMBIT) W Ciiy4daliHoe coObiTHe. BeposTHOCTh U
5.3 yacTtoTa. Pojb MalloBEpOATHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE
u B obniectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yucno pédep u cymmapHasi CTeNeHb
c4 BepunH. Ilpeacrasienue o ceszHoctu rpada. Lenu u nuxnel. [lytu B rpagax.
' O6xon rpada (ditepoB myth). [IpencraBienue o0 OpHUEHTUPOBAHHOM rpade.
Pemenue 3anau ¢ momorisio rpados
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5) BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TaOJIUL, AUarpaMM, TpaduKoB
£ MHOK€eCTBO, 3JIEMEHT MHOYKECTBA, IOJAMHOKeCTBO. Onepanuy HajJ MHOKECTBAMU:
' o0BbeIMHEHNE, IepecedeHune, T0NoTHEHEe
£ 3 CaoiicTBa omepanuii HajJ MHOXECTBAMU: NEPEMECTUTENIBHOE, COYETATENIbHOE,
' pacnpenennuTenbHOe, BKIYEHUS
£ 4 Hcnonb3oBanue rpaduueckoro mpeacTaBieHsi MHOYKECTB Ul OMMCAHUS PeaIbHBIX
' IIPOLIECCOB U SIBJIEHUH, PU PELICHUH 3a/1a4.
5.5 N3mepenne paccenBaHus JaHHbIX. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE




YHCIOBBIX HAOOpOB. J(narpamMmMa paccenBaHus
DneMeHTapHbIe cCOOBITUS ciydaiiHoro ombiTa. CinyuaiiHble coObITHs. BeposTHOCTH
56 coObITUH. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CitydailHbIN
' BBIOOD. CBSI3b M@Ky MAJIOBEPOSTHBIMU U MIPAKTHUECKU JJOCTOBEPHBIMU COOBITUSIMU
B IIpUpPOJE, OOIIECTBE U HayKe
HepeBo. CBolicTBa ACpEBBEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BUCSIUYCH
5.7 BEPILIUHBI, CBS3b MEX/y YMCIOM BEpIIMH W 4uciaoM pédep. IlpaBuino yMHOKEHHUS.
Pemenue 3anau ¢ momorisio rpadoB
58 ITpotuBononoxusle coObiTus. [uarpamma Ditnepa. O0beIUHEHNE U TIepeceueHHe
' coObrtuii. HecoBmecTtHbie coObiTHsI. Dopmyiia cl10KeHUs BEPOATHOCTEN
5.9 VYcnoBHas BeposTHOCTh. [IpaBuiio ymHO)eHus. HezaBucrumbie coObITHS
510 [IpencraBieHue sKCIepUMEHTa B BHUJAE JepeBa. PelieHue 3agay Ha HaXOXKIECHUE
' BEPOSATHOCTEN C MOMOIIBIO J€PEBA CIIy4allHOTO SKCIIEPUMEHTA, AMarpamm Jdiliiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenne AaHHBIX B BHIE TaONMUI], JUarpaMM, rpadukoB, HMHTEPIIpETAIUSI
51 NaHHBIX. UTeHHWE M TOCTpOeHUE TaOIuIl, AUarpaMm, TpadHUKOB IO peaJbHBIM
JTAHHBIM
5.2 [TepecranoBku U akTOpHUa
5.3 CoderaHus ¥ YUCIIO COYCTAHHMA
5.4 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ HCOIb30BaHUEM KOMOUHATOPUKHI
EE I'eomerpuueckass BepossTHOCTh. CriyuyailiHbli BBIOOp TOYKM U3 (QUryphl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1YTU OKPYKHOCTU
5.6 Wcneitanue. Yenex u Heyaaya. Cepus UCIBITAaHUHN 10 IEPBOIO ycrexa
57 Cepus wucnbiTanuii beprymm. BepostHocTH CcOOBITUH B CEpUHM  HMCTBITAHUM
' bepnymn
5.8 CrydaiiHast BeJIMYMHA U pacIpeiesIEHNe BEPOATHOCTEN
5 g Maremarnueckoe okuaHue u aucnepcus. [Ipumepsl MaTeMaTnyeckoro 0XXHIaHMs
' KaK TEOPETUYECKOT0 CPEAHETO 3HAUCHUS BEITMUNHBI
5.10 MaremaTrnueckoe 0)KUAaHUE U TUCIIEPCUS CIIyYaHOW BEIUYMHBI «YHCIIO YCIIEXOB B




CEpUU UCTIBITAHUHN bepHyIn»

5.11

ITonsatHe o0 3aKoHE OONBIINX YHCEI. I/I3MepeHI/IC BepOﬂTHOCTeﬁ C IIOMOIIBIO YaCTOT.

Posb 1 3HaueHue 3aKkoHa OOJIBIIUX YHCEIT B MPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJIbTaTaM OCBOCHUS
NpoBepPseMOr0  OCHOBHOI 00pa30BaTeIbHON IPOrPaMMbl OCHOBHOI'0 0011Ier0
TpedoBaHMsI oOpa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATHUSMU: MHOKECTBO, IOJIMHOKECTBO, ONEpalluu
HaJ MHOXKECTBaMH; YMEHHE ONEePUPOBATH MOHATUIMHU: Tpad, CBSI3HBIN rpad,
1 JEPEBO, LUKII, IPUMEHATh UX IPU PELICHUM 3aJa4; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe TpeACTaBICHHE MHOXKECTB JJIi ONHCaHUS  peabHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33724 U3 APYTHX Y4eOHBIX PEIMETOB

YMeHue onepupoBaTh MOHATHSAMM: OIpPEIEICHHE, aKCUoMa, TeopeMma,
JOKa3aTelIbCTBO;  YMEHHE  paclo3HaBaTb  WMCTUHHBIE U JIOJKHBIE
BBICKA3bIBAaHUS, IMPUBOJUTH IIPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue omnepupoBaTh MOHATHSAMM: HATypaJlbHOE YMCIO, IPOCTOE U
COCTAaBHOE YHUCIIO, JI€TMMOCTh HATYpaJbHBIX YHCEJ, MPU3HAKH JEIUMOCTH,
[EJIOEe YHCII0, MOAYJb YHCia, OOBIKHOBEHHAs APOOb M JACCATUYHAS JPOOb,
CTaHAAPTHBIN BUJ YKCIA, PALlMOHAIBHOE YKCIIO, WPPALMOHAIBHOE YHUCIIO,
apu(MeTUYECKUI KBaJIpaTHbIH KOPEHb, YMEHHE BBIIOJIHATH ACUCTBUS C
YHUCIAMH, CPAaBHUBAThb U YNOPAJOUYMBATH 4YKCIA, MPEICTABIATh UYUCIA Ha
KOOPJMHATHON MpPSIMOM, OKPYTJATh YHUCIA; YMEHHE JelaTb NPUKUAKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUM

YMeHue OmnepupoBaTh TMOHATHAMHU: CTENEHb C LEJNbIM IOKa3aTeleMm,
apupMeTHYECKII KBaJpaTHbII KOpEeHb, MHOTOWIEH, anredpandeckas 1poob,
TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETICHN OOJIbIIE €TUHHIIBI,
4 YMEHHE BBINOJHATH pacuy€rel 1o ¢GopmyaaM, MNpeoOpa3oBaHUs IICINIBIX,
IpoOHO-PAMOHATBHBIX BRIPAKEHHUI M BBIPAXKEHUH C KOPHSIMH, Pa3JIOKEHUE
MHOTOYJIEHA HAa MHOMKUTEIH, B TOM 4YHCIE C HCIOJIb30BaHHEM (OPMYIT
Pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATHSAMM: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJIHOM NIEPEMEHHOM, YUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHO;
YyMEHME peuiaTb JIMHEHHbIE W KBaJApaTHbIE YpaBHEHUs, JPOOHO-
palMOHAIbHBIE YPABHEHUS C OJHOU NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
) YpaBHEHHUH, IMHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U JPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YHCIIE INpPH
peuleHuu 3a1ad U3 JIpYyrux IMPEeAMETOB M MPAKTUYECKUX 3a/1ad; YMEHHE
UCIOJIb30BaTh KOOPAMHATHYIO NPSAMYIO M KOOPAMHATHYIO IUIOCKOCTB IS
n300pakeHMsl pellieHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh HOHATHAMM: (yHKUM, rpaduk (yHKIMH, HYIH
(GyHKLIMH, MPOMEXYTKH 3HAKONOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHus,




yObIBaHUSI, HAWOOIbINICC W HAWMCHbIIEE 3HAYCHUs (QYHKIUH; YMEHUE
ONEpPUPOBaTh MOHATUSAMH: TpsMas MPONOPIMOHAIBHOCTh, JIMHEHHas
byHKuus, KBaapatuyHas (QYHKOWSA, OOpaTHAas NPOMOPLUOHAIBHOCTD,
napaboia, runepoosa; yMeHHe CTPOUTh Tpaduku (yHKIHNA, UCIOJIB30BAThH
rpaduKy JUis ONpeZesieHUus] CBOWCTB IPOLECCOB M 3aBUCUMOCTEH, IS
pelIeHus 3a/1a4 U3 APYTUx y4yeOHbIX MPEAMETOB U PealbHOM KU3HU; YMEHUE
BBIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETUUYMHAMU

YMeHue onepupoBath MOHITUSIMHU: IMOCIIEIOBATEIbLHOCT, apudMeTndecKas
U TeoMeTpuYecKas IpOrpecCUd; YMEHHE HCIIONIb30BaTh  CBOMCTBA
MocJeI0BaTeNbHOCTEH, (HOPMYIIBI CyMMBI M OOIIETO 4iIeHA MPU pEIICHUH
3aja4, B TOM 4YMCJE 3aJjady M3 JIPYTUX Y4eOHBIX NPEAMETOB U pPEaTbHOM
KU3HU

VYMeHnue pemats 3aa4u pa3HbIX TUIOB (B TOM YHCIIE HAa IPOLEHTHI, 10U U
YacTH, JBW)KEHHUE, padoTy, IIeHy TOBapOB U CTOMMOCTH MOKYIIOK M YCIYT,
HaJIOTH, 3aJayd U3 O00JIaCcTM yNpaBlI€HUS JHMYHBIMMU M CEMEHHBIMU
(buHaHCaAMM); YMEHHE COCTaBIIATh BBIPAKEHMsI, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCIIENOBaTh IIOJYYEHHOE pEUICHHE H
OLIEHUBATh IPABON0I00HOCTh MOTYYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBath MOHATHSIMH: (PUrypa, TOUKa, OTPE3OK, MmpsiMasi, J1yd,
JIOMaHas, yroJl, MHOTOYTOJbHHK, TPEYTOJbHUK, PABHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEYroNbHUKH, MPSMOYTOIBHBIA TPEYTOJIbHHUK, MEINaHa,
OUCCeKTprCa U BBICOTA TPEYTOJIBHUKA, YETHIPEXYTOIBHIK, apajuIeIorpamMmm,
poMO, MNpSAMOYrOJbHUK, KBajgpaT, Tpamenus; OKPYKHOCTb, KpYT,
KacareibHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (QUTYpaMH;, YMEHUE
pemaTh 3a7add, B TOM YHCJIE W3 MOBCETHEBHON XM3HH, Ha HAXOXJICHUE
TEOMETPUUCCKUX BEIUYHMH C MPUMEHEHHEM HM3YYCHHBIX CBOWCTB (DUTYp H
(dhakToB

10

YMeHue onepupoBaTh IMOHATUAMHU: PaBEHCTBO  (QUIYp, PABEHCTBO
TPEYrOJIbHUKOB; MapaJlJIEIbHOCTh U MEPHEHIUKYISIPHOCTh NPSMBIX, YIOJ
MEXy NPSMBIMH, MEPIEHAUKYISIP, HAKJIOHHAs, MPOEKLHUs, mogodue Guryp,
HOIIOGHBIC TPECYroJbHUKH, CUMMCTPHUA OTHOCUTCIIbHO TOYKH U HpHMOI;'I;
YMEHHE pacro3HaBaTh pPABEHCTBO, CHUMMETpPUI0O U Moaodue Quryp,
[MapaJUIEIBHOCTD U IIEPIEHIUKYIAPHOCTD IIPAMBIX B OKPYKAIOIIEM MUpPE

11

YMeHue omnepupoBaTh MOHSTHIMH: IJIWHA, PACCTOSHUE, YroJl (BEJIMYMHA
yIJjla, CHHYC M KOCHHYC yIJla TPeyrojbHHUKA), MJIOMA/Ib; YMEHUE OIEHUBAThH
pa3Mepsl MPeIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHHE PUMEHSTh
(dhopMyJIBl IEPUMETPA U TIJIOMIAIA MHOTOYTOJIbHUKOB, JUTMHBI OKPYXKHOCTH 1
Wiomaau Kpyra, oOobeMa NpSIMOYTOJILHOTO MapajieNenumnea; yMeHHe
MPUMEHATh MPU3HAKK PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy [ludaropa, TpUTOHOMETPUYECKUE COOTHOIICHUS
JUISl BBIYMCIICHUSI JTUH, PACCTOSIHUM, TUIOIIAAeH

12

YMmenne  u30o0pakaTh  IUIOCKME  GUTYpHl W MX  KOMOHWHAIWW,
NPOCTPAaHCTBEHHBIE  (UTYPHI OT pYyKH, C TOMOUIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB IIO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCAaHHUIO

13

VYMmenue OINCpHUPOBATh IMOHATHAMU: HNPAMOYrOJIbHAd CHUCTEMaA KOOPAWHAT,
KOOpAWHAThI TOYKH, BEKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOpPA Ha
YHrCJI0, CKAJIAPHOC NPOU3BCACHHUEC BEKTOPOB,; YMCHUC UCIIOJIB30BATh BEKTOPLI
M KOOpAWHATHI JJIA MPCACTABJICHUA JaHHBIX U PCHICHUA 3a1a4, B TOM YHUCIIC
U3 Jpyrux y‘IC6HLIX npeaMCETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE U KPYTrOBBIE JAMArpaMMBbl,
TabJIuLBl, cpeaHee apudmeTnyeckoe, MeIMaHa, HauboJbIllIee U HauMEHbIIee
3HaY€HUs,  pa3Max  YHUCIIOBOIO Habopa; YMEHHME  U3BJIEKATb,
HMHTEPIIPETUPOBATh U MpeoOpa3oBeIBaTh WH(MOPMAIINIO, TPEICTABICHHYIO B
Ta0/IMIaX W Ha JAMarpaMMax, OTPAXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTHKHU
peaJIbHBIX IPOLIECCOB M SIBJICHUM; yMEHHE pAaclo3HaBaTb WM3MEHUYNBbBIC
BEJIMYMHBI B OKPY’KAIOILLEM MHUpE

15

YMeHue onepupoBaTh TMOHATUSMHU: CIyYalHbIM ONBIT  (CIy4alHbBIN
AKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (IJIEMEHTAPHBIN UCX0/T) CTy4aiHOTO
OTbITa, CIy4allHOE€ COOBITHE, BEPOATHOCTH COOBITUS; YMEHUE HaXOAMThH
BEPOSATHOCTH CIY4YaWHBIX COOBITMH B OMNBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMM  COOBITHSIMM;  yYMEHHME  pellath 3aJaud  METOJIOM
OpPraHU30BaHHOTO Tepedopa W C HUCIOJIH30BAHMEM MPaBUIIA YMHOXKCHHS;
YMEHHUE OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI U SBJICHUHN, TOHUMATh
pOJb  TMPAKTUYECKH JOCTOBEPHBIX M  MAJIOBEPOSITHBIX COOBITHHA B
OKpY’KalollleM MHpE W B JKW3HU; 3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCET M €T0 POJIBI0 B MaCCOBBIX
SBIICHUAX

16

YMeHne BBHIOUPATh MOAXOAIINN M3yYCHHBIA METOM IS PEIICHHS 3aayuH,
MPUBOAUTH TMPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
JKW3HHU, pPACIO3HaBaTh MPOSIBICHHE 3aKOHOB MATEMaTHKH B MCKYCCTBE,
OMUCHIBaTh OTJAEIbHBIE BBIJAIOLINECS PE3yJbTaThl, MOJYYEHHBIE B XOJI€
pa3BUTHSl MAaTEMAaTHKW KaK HAyKH, IPUBOJAUTH IMPHUMEPbl MAaTEMAaTUYECKHUX
OTKPBITUN U UX ABTOPOB B OTEYECTBEHHON Y BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cojiepKaAHUSA
1 Yucna ¥ BBIYUCICHUS
11 HarypanbHble u niensie uncna. [Ipu3Haku AeIMMOCTH IENbIX Yncel
12 OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH, MPOLEHTHI, OECKOHEYHBIC MEPUOANYECKHE
npodu
1.3 Parnmonanbhele uncia. ApudpMeTHuecKue onepanuy ¢ palMoHaIbHBIMU YUCIIaAMU
1.4 JeiicTBuTenpHbIe yncia. ApupMeTudecKre onepaunu ¢ J1eiCTBUTEIbHBIMU YUCIAMU
15 [Tpubnuk€HHBIE BBIYMCICHUS, NpaBWUIa OKPYIJICHHUsS, TPUKUAKA M  OLEHKa
' pe3yibTara BRIYMCICHUN
2 AnrebpanuecKue BHIPAKEHUS
2.1 bykBeHHbIE BbIpa)kKeHHUS (BBIPAXKEHMSI C IEPEMEHHBIMM)
59 Crenens ¢ 1enbiM nokasatesneM. CTeneHb ¢ pallMoHalbHBIM NoKka3aTenem. CBolcTBa
' CTEIEHH
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poob
95 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlecTBus ¢ apupMeTHn4ecKuMu
' KOPHSIMHU HaTypaJlbHOU CTETICHH
3 VYpaBHEHUs U HEpPAaBEHCTBA
3.1 Llenbie u 1poOHO-paloHaNbHbIE YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHIM
39 Lenbie u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTHU
' HEPABCHCTB
3.3 Pemienune TekCcTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATENILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccur. @opmyina CI0XXHbIX MPOLIEHTOB
5 OyHKIIH
Oyuk1us, cnocoOs! 3axanus Gpynkun. I'paduk pynkuuu. O6macTb onpenesneHus u
51 MHOXecTBO 3HaueHui ¢pyHkumu. Hymu ¢pynkuuun. IIpoMexyTKkn 3HaAKONOCTOSHCTBA.
o [TpomMexxyTK MOHOTOHHOCTH (YHKIMHA. MaKCUMyMbl M MHUHUMYMBI ()YHKIIHH.
HawuOomnpiiee 1 HauMeHblee 3HaYeHNE PYHKIIUU HA IPOMEKYTKE
6 KoopauHatbl Ha IpsSMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHoOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuyecKiX BEINYHH
7.6 BexTopsl Ha IIOCKOCTH
8 BeposTHOCTb M cTaTHCTHKA
8.1 OnwucarenbHasi CTAaTUCTHUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJIUYECKOE OBECIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI I YYEHUKA

Marematuka. Anre6pa: 7 kiacc: 6a30Bbiif ypoBeHb: yueOHuk/ FO.H. Maxkaperues, H.I'.
Munnrok, K.W. Hemkos, C.b. CyBoposa; ox pen. C.A. Tenskosckoro.- 15-e uzg.,
nepepad.- Mocksa: [Ipocsemenne, 2023.

Marematuka. Anrebpa: 8 kiacc: 6a30Bbiif ypoBeHb: yueOHuk/ FO.H. Maxkapsiues, H.I'.
Munmiok, K.W. Hemkos, C.b. CyBopoga; nox pea. C.A. TensikoBckoro.- 16-e uz.,
nepepad.- Mockga: [IpocBemenue, 2023.

Marematuka. Anredpa: 9 knacc: 6a30Bbiif ypoBeHb: yueOnuk/ FO.H. Maxkaperues, H.I'.
Munniok, K.1. Hemkos, C.b. CyBoposa; noa pen. C.A. Tenskosckoro.- 15-e uzj.,
nepepald.- Mocksa: [Ipocsemenne, 2023.

Marematuka. ['eomerpus: 7-9 knacchl: 6a30Bbii ypoBeHb: yueOHuk/ JI.C. AtaHacsH,
B.®. Byry3os, C.b. Kagomues [u np.]- 14-¢ u3a., nepepad.- Mocksa: [IpocBemienue,
2023.

Martematuka. BeposTHOCTb U cTatucThKa: /-9 Kiacchl: 0a30BbIl YPOBEHB: YUCOHUK B
nByx vactsax/ .P. Beiconikuit, 1.B. Amenko; mox pea. M.B. Smenko- Mocksa:
IIpocsemenne, 2023.

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

Maremartuka. Anredpa : 7—9-e kiaccel : 6a30BbIH YPOBEHB : METOIUYCCKOE ITOCOOHE
K IpeAMETHOM TuHUN yaeOHnkoB o anreope F0. H. Makapsruesa, H. I'. Munmiok, K.
. HemxoBa u ap./ — 2-e u3., crep. — Mocksa : [Ipocsemenne, 2023
Martematuka. ['eomerpus : 7—9-e Kiacchl : 6a30BBI YPOBEHB : METOIUIECKOE

nocobue K mpeaMeTHoON JuHuU yuyeoHukoB no reometpuu JI. C. Atanacsina, B. O.

byty3oga, C. b., Kagomresa u ap./
2023.
Marematuka. BeposiTHOCTh U cTaTUCTHKA : 7

2-¢ u3., crep. — Mockaa : [IpocBenieHue,

9-e xiaccel : 0a30BbIil YPOBEHB :
METOJUYECKOE MOCOOUE K MPEIMETHOM JIMHUU YUEOHUKOB 1O BEPOSITHOCTHU U
craructuke U. P. Beicorkoro, M. B. Slmenko; nox pea. U.B. Slmenko / — 2-¢ u3 .,
crep. — Mockaa : I[Ipocsemienue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://mouypoku.pd/ (Pecypcer LHOK)
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