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YUYEBHBIN KYPC «AJITEBPA»
HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBisSeTCSs OJAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3YUYECHUE JAPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsI 00pa30BaHus U B MMOBCETHEBHOM XKU3HU. PazBuTue y oOyyarommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abcTpakiuii, croco0e OTpakeHHsI MaTEMaTUYECKON HayKOM SIBJICHUM U MPOIECCOB
B NpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBaHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJIS aJlaliTallii B COBPEMEHHOM ITU(GPOBOM
obOmectBe. M3ydenuwe anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpsl 0OecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYalOIIUXCS: OHU WCHOJB3YIOT JICIyKTHBHBIE U
UHAYKTUBHBIE pacCykaeHHs, 0000IIeHne U KOHKPETH3allul0, abcTparupoBaHue U
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITETIbHOW  JICTEIbBHOCTH  00yYaloIMXCcs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B ctpykType nporpaMMsl yueGHOTo Kypca «Anredpa» st OCHOBHOTO 00OIIEro
00pa30BaHNs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANUYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUS», «ANreOpandeckue BBIPAXKECHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JUMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JUHUAMU. B Xozxe wu3ydeHuss ydyeOHOro Kypca OO0y4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCyXk/aTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOTo 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOIIIHUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JalbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaroImuxcs
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBaAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIIOBOW JINHUHU
OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaIOLIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHATIbHBIX
BBIpKEHUU. Anredpa JEMOHCTPUpPYET 3HAUECHHUE MaTeMaTHKW Kak s3bIKa JJIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOAMMOT0, B YACTHOCTH, JIJIi OCBOEHUS Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMUMHCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeH MaTeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuaia crnocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTeMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIE pa3/eiibl COIACPIKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha n3yuenne yue6Horo Kypca « Anredpa» orsoautcs 306 yacos: B 7 Kitacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Heziento), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yOOPSIOYMBAHUE  PAIMOHAIBHBIX  uuceNl. ApudMeTHdecKkue JeUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUE APOOU U IpoOU B BHJE MPOILIEHTOB. Tpy OCHOBHBIC 3aJja4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TNpaBWiia MpeoOpa3oBaHUs CYMM U
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. @OPMYIIbl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHWE C OJHOM IMEPEMEHHOM, YUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHSI, pelIEHUE JIMHEUHBIX ypaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMU. PelieHne cucrtem ypaBHEHUMU
criocoOoM noacTaHOBKH. [IpuMepsbl pellieHus TEKCTOBBIX 3a1a4 C TOMOIIbIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk hpyHKIuu.
CroiictBa Qynkiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkmum y = [X|.
['paduueckoe perieHre JMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KUIACC

Yucaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIlliCh YNCA.

AJire0panyvecKne BbIPaKeHH s

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIEHA HA MHOKHUTEH.

AnrebGpandeckass apoOb. OCHOBHOE CBOMCTBO anredpanyueckoil JapooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpaXKEHHS M KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpartnoe ypaBHenue, hopMyra KOpHEH KBaJApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCA K JIMHEMHBIM W KBaJpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUMepbl pelmeHHuss CUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUA

[Tonsitue pynkiuu. OOIACTh ONPEACICHNS U MHOXKECTBO 3HAYCHHH (DYHKIIHH.
CrocoOsb1 3amanus QyHKITHMA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX PeaTbHbIC MPOIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocTH, ux rpaduxi. Oyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, IEUCTBUTEIBHBIE YHCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpPa, JUIMTEIBHOCTh MPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMMU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.

YucaoBble MOCI€10BATEJIbHOCTH U MPOrPecCHH



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHUSM  POCCUHCKHUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKH, OCO3HAHHWEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHUHM BCEW KWU3HU I YCHEIIHOW mpodeccuoHanbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAJIBHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs, BEIEHHUA  3J0pOBOro  o0pasa JKU3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0TN4YeCKOe BOCTIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX perieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTuX JI0Jel, MmpuoOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
HocaencTBUs, HOPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TMOHSATUH, YCTAHABIMBATh CYIIECTBCHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJIS BBISBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpAUBATH aPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIIEOBATEILCKUIM WUHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodIeMy,
CaMOCTOSAITEJIbHO YCTaHABIMBAaThb HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY TUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 10 YCTAHOBJIEHUIO 0COOCHHOCTEM
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIIE0BAaHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIIBUTaTh
MPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQukodl ©u Ux
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTHh WHOOPMAIIMN TIO KPHUTEPHUSM, MPEII0KCHHBIM
yduTesIeM Wi chOopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMMCBMEHHBIX TEKCTaX, aBATh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYyYECHHBIA pE3yJIbTaT;

e B X0Jl¢ 00CYXXJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, pelaeMoil 3a1a4M, BbICKAa3bIBATh MJIEH, HALIEJICHHBIE HA MOUCK
pelIeHnsl, CONOCTABIISATH CBOU CYXIEHHA C CYXKICHHSIMU JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pa3JIMYUE€ U CXOJICTBO IMO3ULIUMN, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

e TMPEICTABIATH  PE3yJbTAaTbl  PEIIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIeI0BaHNUs, MPOEKTA, CAMOCTOSITENILHO BBIOUPaTh (hOpMAaT BBICTYIIJICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e TIOHMMAaTh U UCIOJIB30BATh MPEUMYIIECTBA KOMaHAHON U HHIUBUAYAJIBHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e TIPUHHUMATh LIEJIb COBMECTHOMN AEATEIBbHOCTH, INIAHUPOBATH OPTraHU3ALHUIO
COBMECTHOM paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
o0CyX1aTh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIO/IEH;

e VyHYaCTBOBATh B TPynmoBbIX (opmax padoTel (0OCykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHITOIHATH CBOIO YaCTh PabOThI
U KOOPAWHHUPOBATH CBOU JCHCTBUS C APYTUMU UWICHAMH KOMAaH/BI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBIATH IUIAH, aJITOPUTM PELICHUs 3a1ayu (W €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yibTaTa
peleHns MaTeMaTUYeCKON 3aa4H;

e IPEIBUAETH TPYIHOCTH, KOTOPHIE MOI'YT BOSHUKHYTB IIPY PELICHUH 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJIEHHBIX OLIUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATECIBHOCTU ITOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHIKEHMSI WJIH HEJOCTHXKCHMS LEJIH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apuMETHUECKUE
JEHUCTBUS C PAIMOHAIIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKMCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BHIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBIMOTHATS TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMU.

[IpuMeHsTh TPU3HAKU JETUMOCTH, Pa3I0KEHNE Ha MHOYKUTEJIM HATYPaTbHbBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pEe3yAbTaThl pELICHUs 3a7ad C y4ETOM OTpaHWYEHHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh alire0panyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHIX
NEPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHms MEJIOTO BEIPAKEHHUS] B MHOTOYJICH MTPUBEACHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOWJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTEISI, TPYIITUPOBKH CIIaraeMbIX, IPUMEHCHUSI
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEIsIMHU  JJIS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHUH JIMHEHUHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'paUK JIMHEWHOTO YPaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIB3YACH TpaKOM, IPUBOUTH MPUMEPHI PEIICHUS YPABHCHUS.

Pemiath cuctemsl IBYyX JUHEWMHBIX YPAaBHEHUHN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JMHEHHBIX
YPaBHEHMI 10 YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TIOJyYEHHBIN pe3ynbTar.

DyHKUUMA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku JTuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUHA HM3BECTHBIE 3aBHCHUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmats rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOyYaromIuiicss MONYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUA

Hcnonp3oBaTh HayajabHbBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS M BBIYUCICHUM, M300pakaTh NEWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHU, UCIOIb3Yysd MPU HEOOXOJMMOCTH KaJIbKYJIATOP, BBITOJHITH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHMCENI C MOMOUIBIO JECATUUHBIX
npobeit u creneHei yncia 10.



Aaredpanvyeckune BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEHW C TIENBIM  ITOKa3aTelieM, BBIOJIHSTh
npeoOpa3oBaHus BEIPAXKEHUM, COAEPKAIIUX CTENEHHU C LEbIM [TOKa3aTeIEM.

BBITIOJTHATH TOXIECTBEHHBIC MPE0OpPa30BaHUS PAIMOHAIBHBIX BRIPAKCHUH HA
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumensATs MpeoOpa3oBaHMsl BEIPAKCHUN TS PEUICHUS Pa3IMIHBIX 33/1a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHbIC YpPAaBHCHHUS W palMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS IICPEMCHHBIMHU.

[TpoBOIUTE MIpOCTEHIIINE UCCICAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
U ypaBHCHHUE WIM CHCTEMa YPaBHEHHH pEIICHUs, €CIU UMEET, TO CKOJIbKO, W
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ anreOpanveckoit
MOJCIH C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsTH CBOMCTBA YHUCIOBBIX HEPABEHCTB JIJIsl CPABHEHMUSI, OIICHKH, peliaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBbI, 1aBaTh rPapUUIECKyIO
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[TonumaTe ¥ UCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPENesITh 3HaueHHE (YHKIUHM IO 3HAYCHUIO
apryMeHTa, oNpeesaTh CBOMCTBA GYHKIMU 10 e€ Tpaduky.

CtpouTth rpaduKu JIeMEHTaAPHBIX (PYHKIINHA BUAA:

y=k/x, y=X2,y=x3,y = x|, y = VX, OIIHCHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduky.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIIMOHALHBIE YHCTIA.

BeimonHaTh apudMeTnyeckne ASHCTBUS C PAIlMOHATLHBIMU YUCIaMH, COYETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBHITIOTHATH BBHIYUCICHHUS C HPPAIMOHAIBHBIMU
YHCIIAMH.

HaxoauTe 3Ha4eHUS CTETICHEH C EeTBIMH MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTEIBHBIC YHCIA, BBITOJHATh NPHKUAKY pPE3ysIbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs M HEPABEHCTBA

Pemrats nuHENHBIE U KBaAPATHBIE YPABHEHMS, YPABHEHHUS, CBOJSAILNECS K HUM,
pocTelme ApoOHO-PallMOHANIBHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM  alreOpamvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WUJIM CUCTEMBI JBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJBbKO, U
npouee).

PemaTte nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCBHIBATh PELIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3ydyeHHBIX BUJOB. [loka3bIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJI0CKOCTH IpadukoB GyHKIME Buga: Y = Kx, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02() PUITMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth M n300paXkaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIUH,
OIMKCHIBATh CBOWMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIMIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie M0CJI€10BATEIbHOCTH U MPOTrPeccUunt

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPHUECKYIO TPOTPECCHH TTPH PA3HBIX
crioco0ax 3a1aHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTth 4YiIeHBI MOCIEIOBATEIHPHOCTH TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemates 3amgaum, CBA3aHHBIC C YHCIOBBIMH IIOCIIEIOBATEIHHOCTIMH, B TOM
qHCIIe 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAHUEM KaJbKYIATOpa, IUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia ¥ BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berarciienns. CTeneHb ¢ eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 2
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 6 0

I[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

YUYEBHBIN KYPC «'EOMETPHUSI»
HOACHUTEJIBHAS 3AIINCKA

I'eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/JeiOB IIKOJBbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYeHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHbIE PACCYKAEHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
paccyKIeHusi «OT MNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTPENICNIUTh TEOMETPUUECKYIO (PUTYpy, ONMUCaTh CIOBAMH JIaHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCuyUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTUYEPKUBATH CBSI3M T€OMETPUU C JIPYTMUMU Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHHUE TOJNYyUYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBuxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 yacoB (2 yaca B HezieNi0), B 8 Kilacce — 68 yacoB (2 yaca B HeZeN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauansHbie noustusa reomerpun. Touka, npsmasi, OTPE30K, Jayd. YToi. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPHH B OKPY’KAOIIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEIEHHON K runorenyse. [Ipusnaku paBeHCTBa MPAMOYTOJIBHBIX
TPEYrOJbHUKOB. [IpSMOYTOIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima ©  CepeMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYroJbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [[puMeHenne nogo0us npu peieHny NPakTUYECKUX 3a1ay.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHbie ¥ IEHTPaJIbHBIE YTJIBI, YTOJ MEXKAY KacaTeJIbHOM U XOPAOM. YTJIbl
MEXIY XOpJAaMHM W CEKylIMMHU. BHNHCaHHBIE M ONMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxxkeHue AByX okpyxHocrtei. Kacanue okpyxHocTted. OOrue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pewienne TpeyronbHuKOB. Teopema KOCHHYCOB U TEOpeMa CUHYCOB. PenieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue nompodus. [logodrie COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
IPOTUBOIMOJIOAKHO HAIIPABJIECHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpallMd HaJ BeKTopamMu. Pa3ioxkeHue BEeKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpAMHATaX, MEpPeceueHrue OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJIMHA OKPYKHOCTH. [ 'pajtyCcHas 1 paguaHHas
Mepa yrija, BBIYMCIEHUE IJIMH Jyr OKpyKHocteu. [lmomans kpyra, cekropa,
CerMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (Quryp (dIeMeHTapHbIE
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHANBUIYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUH, YMEHHUIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKu Kak c@epbl 4YeIoBeuYeCcKOn
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢u3uueckoe BocnmUTaHUE, (POPMHPOBAHUE KYJIbTYPHI 30POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPY KAIOLIEH Cpe/ibl, MJIAHUPOBAHMS MOCTYIIKOB M OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUpPOBAaHMM HOBBIX 3HaHUH, B TOM 4YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI0  CHUTYyallMl0, BOCHPHUHHMMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIIEHHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUaHTOB pEIIeHUs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOATENLHO YCTAaHABIMBATHL KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pAa3BUTHE MPOLECCA, a TaKKE BBIIBUTaTh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIupOBaHHBIM CAMOCTOSITETBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pElIeHUs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSMU JIPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh paszliMyue W CXOJCTBO MO3UIUMA, B KOPPEKTHOU
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3yJIbTATHl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEI0BaHNUS,
MIPOEKTA, CAMOCTOSITEIbHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aja4
MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAMBUIYaTbHON
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MPUHUMAThH 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
o0CyXIaTh MPOIECC M Pe3yabTaT pabOThl, 0000IaTh MHEHUSI HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ Y4ETOM HMEIOIIMXCA PECYpCoB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LIENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETPUYECKHE (DUTYpPBI, OMNPEAETATh X
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEPTEKHU I10 YCIOBHUIO 3a7aud. V3mMepsTh TUHEWHBIE U YITIOBbIE BEJIMYUHBL. Pemars
3a7]a4M HA BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX W YIJOBBIX BEJIMYUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 3a]1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEIHMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
B PEILICHUU T€OMETPUUECKUX 3aay.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTe 3aaun Ha Ki1eTyaToil Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTH YUCIOBBIE K OYKBEHHbIE 3HAYEHUS YTJIOB
B F'€OMETPUYECKUX 3a/Jadax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX TIPU TEPECEYCHUU IBYX
NapajulebHbIX NPSAMBIX CEKyLlel. Pemarsy npakTudyeckue 3aadyv Ha HAaXOXKJICHUE
YTJIOB.

Bianerp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAeIIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCd B OJHOM TOYKE, U O TOM, YTO CEpPEIHHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIUMHU T€OMETPUUECKUMU HEPABEHCTBAMH, NTOHUMATH
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners noHsiTHEM CpeIHEN TUHUM TPEYTOJIBHUKA U TPANCIINH, TPUMEHSITh UX
CBOWCTBA IIpU PELICHUH reoMeTpudeckux 3anad. Ilons3zoBarbes Teopemoint Daneca
U TEOpPEeMOW O WPOMOPIMOHATIBHBIX OTpEe3Kax, MPUMEHSATh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[lonb3oBaTecsi Teopemoit [ludaropa pnsg pemieHUss TEOMETPUUYECKUX U
npakThueckux 3aaa4. CTpOuTh MaTeMaTHYECKYIO MOJIENb B MPAKTUYECKUX 3aja4uax,
CaMOCTOSITEIBHO AENaTh YEPTEK U HAXOJAUTH COOTBETCTBYIOIIHNE JJIUHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSIMU IS PEUICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMH BIMCAaHHOTO M UEHTPAJIbHOIO YIJIa, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUHU 3a]1a4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce 0OydYarOlIUMCS TOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY»). HaXxonuTh (¢ MOMOIIBIO KATbKYJISTOPA) AJIUHBI
Y yTJIbl U1l HETAOJMYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMysilaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXKJEHUS COOTHOIICHHH MEXAYy TPUTOHOMETPHUUYECKUMU
BEJTMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4HbIX
AIIEMEHTOB TPEYroibHUKA («PELIEHUE TPEYroJIbHUKOBY»), MPUMEHATh HX IMpHU
pELIeHUH Te€OMETPUUYECKHUX 3a]1ay.

BrnageTs nonstusiMu npeoOpazoBaHusi 0100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6usix ¢uryp. Ilomp3oBarhecsi cBOMCTBaMHU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
yMETh BBIYHCIATH JUIMHBI M HAXOIUTh YTl y MOA0OHBIX ¢uryp. IlpumeHsaTsh
CBOICTBA MOA00MS B TMPAKTUYECKUX 3ajadax. YMETb MPUBOJIUTH MPUMEPHI
NOJI0OHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[lonb3oBaThCS BEKTOpAaMHU, MOHUMATh HMX TEOMETPUYECKUM U (U3HUECKH
CMBICII, MPUMEHSATh KX B PEUICHUU TEOMETPUUYECKUX U (PU3MYecKUx 3ajad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 B PEIIEHUN
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1a.

Bnaners MOHATHUSMU NPaBUIBHOIO MHOTOYTOJBHHMKA, JIMHBI OKPYXKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH M PaJiMaHHOM MEpbI yria, YMETh BBIYMCIATH IJIOLIA/Ib
Kpyra u ero yacteid. [IpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKHUX 3a]a4ax.

Haxoauth ocu (MU LEHTpHI) CUMMETpUM (UTYp, NPUMEHATH JBHXKEHUS
IUIOCKOCTHU B MPOCTEHIINX CITydasX.

[IpuMeHATh MOJyYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUeCKUe
MOJIEH JJIs 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUNCICHUS
C NPUMEHEHHEM TMOAOOUS M TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YysCh, THE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCINYUH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0OB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPEHHE, 0DODINCHIE SHAHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpYKHOCTH. BriricanHbie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

Kosau4vecTBO YyacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



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

YUYEBHBIN KYPC «BEPOATHOCTbh U CTATUCTHUKA»
HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCThD, KaK C TOUKH 3PCHHSI TTPAKTUICCKUX MPUITOKECHUHN, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM Ka)xJAOMy 4desoBeKy. Bospacrtaer umcio
npodeccuii, mpu OBIAJEHUNU KOTOPBIMU TpeOyeTcs xopolas 6a3oBasi MOATOTOBKA B
00J1aCTH BEPOSTHOCTH M CTATUCTUKH, TaKas IMOATOTOBKA BaXKHA JJIS TPOIOKCHHUS
00pa30BaHMS U IS YCTICITHOW MPO(hecCHOHAIBHOW Kapbephl.

Kax1p1ii 4estoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHQOpMaMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOy4arormmuxcs GyHKIMOHAIBHYIO IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMON  COCTaBJIAIOIICH yYMEHHWE BOCHPHHMMATh M KPUTHYECKH
aHAJM3UPOBATh MH(GOPMAIIHIO, ITPEJACTABIICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
NpEe/ICTaBIIEHUs] JaHHBIX M3 PAa3IMYHBIX Ccep KU3HM OOIIeCTBa M TrocylaapcTBa
npuoOIaeT o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3allMu repedopa U Mmojcu€Ta yucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHuecKuil pyHmaMeHT 11t GOPMUPOBAHUS KOMIIETCHIINH B
obnactu MHPOPMATHKN U MUGPOBLIX TEXHOJOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX ero HccleqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTAaTHCTHKU KaK UCTOYHHKA COIMATBHO 3HAYMMON MH(POPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHMY C JaHHBIMH IENIIMH B CTPYKTYPE MPOTrpaMMBbl y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKa» OCHOBHOTO OOIIEro O0Opa30BaHMs BBIIEICHBI
CIIEIYIONINE COJepPKATEIbHO-MeToANYeckue TuHuM: «lIpencraBieHre MaHHBIX |
ommcaTreNlbHaAs CTATUCTUKA», «BeposATHOCTH», «IIEeMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanne nmuann «lIpencraBneHue MaHHBIX M OMUCATEIbHAS CTATUCTUKAY
CIIY’>KUT OCHOBOM 17151 pOPMUPOBAHKS HABBIKOB pa0OTHI C HHPOPMAIIHEH: OT YTCHUS
W WHTEpHIpeTanuu uH(popMaIuu, IpeIcTaBICHHON B Ta0NHIaxX, HA JUarpaMMax u
rpadukax, 10 cOopa, MpEACTaBICHUS W aHAIW3a JAHHBIX C WCIOJIb30BaHHEM
CTAaTHCTHYECKNX XapaKTePUCTUK CPETHUX W paccemBaHus. Pabotas ¢ maHHBIMH,



oOydaromuecs: y4aTcsl CUMTHIBaTh M HMHTEPIPETUPOBATH JAHHBIE, BbIJIBUTATh,
apryMEHTHpPOBATh W KPUTUKOBATH IIPOCTEHIIME THUIIOTE3bl, Pa3MbBIIUIATH HAaJ
(akTOopamMu, BBI3BIBAIOIIMMUA H3MEHYMBOCTb, M OLEHMBAaTh HX BIUSHUE HA
paccMaTpyuBacMble BEIIUYUHBI U IIPOLIECCHI.

NHTYyUTHBHOE NpPENCTaBICHUE O CIYy4YaMHOM W3MEHYMBOCTH, MCCIIELOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUsT TEOPUU BEPOIATHOCTEW. boisibimoe 3HaueHHWE HUMEIOT IIPAKTUYECKUE
3a/1aHUs, B YACTHOCTH OIBITHI C KIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJAEISIMU.

[loHsiTHE BEPOSITHOCTM BBOJMUTCA KaK Mepa MPaBIONOA00US CIy4yalHOTro
coObrtus. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
IPOCTEUIIMMHU METOJaMH BEIYMCIIEHUS BEPOSITHOCTEN B CITy4allHbIX DKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMH DJJIEMEHTAPHBIMH HMCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMH,
NO3BOJIIONIMMU CTaBUTh M pellaTh OoJjiee CIOXKHbIE 3a7aud. B yueOHBIN Kypc
BXOJST HayajJbHbIE MPEICTABICHUS O CIy4YalHBIX BEJIIMYMHAX U HMX YHCIOBBIX
XapaKkTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>KECTBAMM M OCHOBHBIMM OIEPALAsIMU HAJl MHOXECTBAMH, PACCMaTPUBAKOTCS
npuUMepbl TPUMEHEHMs ISl PELICHHUs 3a/lad, a TAKXKE HCIOJIb30BaHUSA B JIPYTUX
MaTeMaTUYEeCKUX KypcaX U Y4eOHBIX IpeaMeTax.

B 7-9 knaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M cTaTHCTHKa», B
KOTOPBIN BXOIAT pasaensl: «lIpeacraBieHue faHHBIX U OIIUCATEIbHAsL CTATUCTUKAY,
«BeposTHOCTEY», «neMEeHTbl KOMOMHATOPUKN Y, «BBeneHne B TeOpuIo rpadoBy.

Ha nszyuenue yue6HOro Kypca «BeposTHOCTh U cTaTUCTHKa» oTBOAUTCA 102
yaca: B 7 kinacce — 34 yaca (1 yac B Hefeno), B 8 kitacce — 34 yaca (1 gac B Hezienio),
B 9 kiacce — 34 yaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M clly4ailHoe coObiTHe. BeposaTHOCTHh U
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiiuH. [IpeacrtaBnenue o cBs3HocTu rpada. Llenu u muxnsl. [lytu B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepanuu Haj
MHOKECTBaMH: 00bEIMHEHHE, TIEpeceueHue, gonoinenne. CBoicTBa onepanui Haj
MHOXECTBAMH:  TIEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacCHpeAeIUTENbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCaHUS peajbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a]1a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble  COOBITHSL.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuaiiHeiii BBIOOp. CBsI3b MEXKIy MajJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

JlepeBo. CBOMCTBA 1€PEBHER: EAUHCTBEHHOCTh ITYTH, CYIIIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBA3h MEXKy YMCIOM BEPIIMH U ynuciioMm pédep. [IpaBmio yMHOKEHUS.
Pemenue 3ama4 ¢ momorisbio rpados.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JAepeBa. PelieHue 3amad Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyeTaHus U YUCIO coueTaHUil. TpeyrolbHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepust ucnpITaHui 10 nepeoro ycrexa. Cepus
ucneiTanuii bepuynnu. BepositHocTr coObITUl B cepuu ucnbiTanuii bepuysu.

CnyuaiiHasi BeJIMYMHA W pacIpelesieHue BepOsSTHOCTEH. MaremaTuueckoe
oxumanue U gucrepcud. I[IpuMepbl  MaTeMaTHYecKOro OHUJAaHHUS — Kak
TEOPETHYECKOIO CPEAHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaThuecKkoe OXUIAHUE U
JUCIIEpCUs CIy4YalHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHN
bepnymmy.

[Tonatue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
yacToT. Posib 1 3HaueHHe 3aK0Ha OOJIBIINX YHUCET B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PpPe3yJbTAThl OCBOCHHUS MPOTPpaMMbl Y4eOHOTO Kypca
«BeposiITHOCT U CTATUCTUKA» XaPaKTEPUIYIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaT€MaTUKOB U POCCUMCKONW MATEMATHYECKOW IIKOJIbI, K HCIOJb30BAaHUIO ITUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa;kIaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
mpaB, TMPEJACTAaBICHHUEM O MaTeMAaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUMN, MPOILEAYP TPa)KaaHCKOro oOIecTBa (Harmpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUIYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTHIO K OSMOIMOHATHHOMY U  OCTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTAIlME B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH Uil PA3BUTHUS LIMBUIIM3AIUHU,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeATEeNIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHME KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HABbIKA peIeKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaroulel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHUECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU ISl BBISIBJICHHUS 3aKOHOMEPHOCTENW U MPOTHUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECIOXXHbBIE J0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHMs, BBHIOMpAaTh HaumboJiee NOAXOAAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO YCTAaHABIMBATH KMCKOMOE M JaHHOe, (opMupoBath
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJIBI 1O pe3yjbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
IPEATIONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSAX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeACTaBieHHs HWH(DOpMAMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

B X0JIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pElIeHUs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSMU JIPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh Pa3IU4YUe U CXOJICTBO IMO3UIMNA, B KOPPEKTHOMU
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3yJIbTATHl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEI0BaHNUS,
MIPOEKTA, CAMOCTOSITEIbHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aja4
MIPE3CHTAIIMN U OCOOCHHOCTEH ay/IUTOPHH;

MOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHUBUYaJTIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MPUHUMAThH 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAayeCTBO CBOEro BKJaJa B OOWIMUA TMPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHXKEHUS WM HEIOCTHKECHUS LETH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIlaX, Ha Jguarpammax,
MPEACTaBIATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPNPETUPOBATH  PEAJTbHBIC  YHUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonb3oBaTh Ajis1 ONMMCAaHMS JIAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekare ¥ mpeoOpa3oBbIBaTh WH(POpPMAIUIO, MPEJICTABICHHYIO B BHUIEC
TaOIuI, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUE TaOIHIl, JUArpamM,
rpaduKoB.

OnucelBaTh JAHHBIE C TIOMOINBIO CTATUCTHUYECKUX ITOKA3aTENEl: CpEeIHHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAUEHHUH U YaCTOTHI COOBITUM, B TOM YHCIIE T10
pe3ynbTaTaM u3MepeHui 1 HabJIoIeHUH.

HaxonuTh BEpOSTHOCTH CIy4aliHBIX COOBITUM B ONBITaX, 3HAS BEPOSATHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIYYaHOTO 3KCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBINOJHATH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOJTHEHHE,
MIEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOUCTBA MHOKECTB.

Hcnonb3oBaTh rpaduieckoe mpeicTaBIeHne MHOYKECTB U CBSA3EH MEXKIy HUMHU
JUISL OMMMCAHMS MPOLIECCOB U SIBJICHUMN, B TOM YHUCJIE IIPU PEUICHUU 3a]1a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U KYyPCOB.

K koniy oOydenus B 9 kiacce o0OydarOUIUMCS TMOJYYUT CIEAYIOIINUE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekats u npeoOpa3zoBbIBaTH MH(DOPMALIHIO, IPECTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BUJE TAOIUI], AUArpamMm, rpaduKoB, MPECTaBISATh JaHHbIE B BUJIC
Talbaul, Juarpamm, rpauKkoB.



PemaTtp 3amaunm OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JJI1 MAaCCUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEIHUE 3HAYCHUS U MEPbI PACCEUBAHHUS.

HaxoauTe 4acTOThl 3HAU€HU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHUSIMH, B CEPUSIX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIIy4YalHOM BEJIMYMHE W O paClpelesIeHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJBIINX YHCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OnucaTeibas CTaTHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCT 1 YyacToTa CIIy4aitHOTO bubnuoreka [IOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 5 2 Eg{iﬁﬁf{iﬁ?ﬁﬁ £415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5

I[TPOTPAMME



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

8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 IT 4
OBTOpEHHe Kypea 7 kacca https://m.edsoo.ru/7f417fb2
9 OrnmcarenpHas cTaTuCcTHKA. PaccenBanue 4 bubmmoreka [{OK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 1
CPOATHOCTE CIYHARHOrO COObITIA 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpaoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edsoo.ru/7f417fb2
7 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 4 2 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOTPAMME



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOpEHNE Kypea 8 Kiacca https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 4 1
ITIEMEHTRI KOMOMHATOPUIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 4| b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
ATyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos [Hara DJIeKTPOHHbIE
N U3y4YCHHUS uudposbie
o
1'[/_]'[ Tema YpPOKa Bcero KOHTpOHI)HBIC 06pa30BaTeJII)HI)Ie
paboTsl pecypchl
1 bu6moreka [IOK
1. [Ipocreiime reoMmerprueckre 0ObEKTHI https://m.edso0.ru/8866b7
24
1
2. [ToHsiTHE palMOHATILHOTO YHCIIa
3 ApubdmMeTrnueckne TeUCTBUS C PAIHOHATILHBIMU 1
' YUCIaMK
1 bu6mmoreka [IOK
4, MHOroyrojibHUK, JJOMaHas https://m.eds00.ru/8866¢ch
6a
1 bu6mmoreka [JOK
5. [IpencraBneHue TaHHBIX B TAOJIUIIAX https://m.edsoo.ru/863ecl
8
5 Apudmernueckue ASHCTBUS C palliOHATbHBIMU 1
' YUCIaMK
1 bu6mmoreka [JOK
7. CMexHbIe U BEPTUKAIBHBIE YTIIBI https://m.eds00.ru/8866¢5¢C

0



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c5c0

Apudpmernueckue 1eiHCTBUS ¢ paluOHAIBHBIMA

8.
YHCIaMH
9 ApupmeTrnueckue IeHCTBHUS ¢ palluOHATBHBIMA
' YHCIAMA
bubmmoreka [{OK
10. CMexHbIe U BEpTUKAJIbHBIE YTJIbI https://m.eds00.ru/8866¢7b
€
bu6mmoreka [IOK
[IpakTUyeckre BEIYMCICHUS 110 TAOINIHBIM
11. https://m.edso0.ru/863ec3
JTAHHBIM 24
12 Apudmernueckue AEMCTBUS C palliOHATbHBIMU
' YHCIIAMHA
13. CMeXHBIC U BEpTUKAILHBIE YIIIbI
14 CpaBHeHue, ynopsJ0uYuBaHUE PALlMOHATBHBIX
' quce
15 CpaBHeHue, ynopsa0ouyuBaHUE palluOHAIbHBIX
' qucen
16. CMeXHBIC U BEpTUKAIILHBIE YIIIbI
bubmuoreka [JOK
W3Bneuenune u nHTEpIpeTaIys TaOIUYHBIX
17. https://m.edsoo.ru/863ec?
JTAHHBIX 86
18 CpaBHeHue, ynopsIouMBaHUE palliOHATbHBIX
' qucen
19. CMexKHbIE U BEPTUKAJIBHBIE YTJIBI



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec78e

bubmuoreka [JOK

20. Crenenb ¢ HATYpaJIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f4211
de
bubmmoreka [{OK
https://m.edsoo.ru/7f4213
21. CreneHb ¢ HaTypalbHBIM [TOKa3aTeIEM 82
22. CMexHbIe U BEpTUKAJIbHBIE YTJIbI
23. [IpakTnueckas pabora "Tabnuier"
bu6moreka [IOK
24, CreneHb ¢ HaTypaJbHBIM NTOKa3aTeIeM https://m.edsoo0.ru/7f4215
4e
o5 N3Mepenne TMHENHBIX U YTIIOBBIX BEJTUYHUH,
' BBIYHCIIEHUE OTPE3KOB U YIJIOB
bu6mmoreka [IOK
26. CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTEIeM https://m.edsoo.ru/7f4218
be
27. CrerneHp ¢ HATYpaJIbHBIM ITOKa3aTEIeM
. bubnuoreka [JOK
N3mepenue TMHEHHBIX U YTIIOBBIX BEJIUYUH,
28. https://m.edso0.ru/8866c3
BBIYHCIICHUE OTPE3KOB U YIIIOB e
I'padmyeckoe npeacTraBneHNe NaHHBIX B BUE bubmotera [JOK
29. P P https://m.edsoo.ru/863ed1
KPYT'OBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX) AUArpaMM 86
30 Perienne 0CHOBHBIX 337124 Ha APOOH, IPOLICHTHI

U3 peaJbHOM MPaKTHKU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed18e

H3MepeHne TMHENHBIX U YTIOBBIX BEJIUYUH,

31.
BBIYUCIICHUE OTPE3KOB U YIJIOB
32 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI
' U3 peATbHON MPAKTUKH
33 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI
' U3 peATbHON MPAKTHKH
34 N3mepeHune TMHENHBIX U YIJIOBBIX BEJIUYMH,
' BBIYHMCIIEHHE OTPE3KOB U YIIIOB
bubmmoreka [{OK
Urenue u nocrpoenue nuarpamm. Ipumepst
35. https://m.edsoo.ru/863ed6
neMoTpapuIecKux TuarpamMmm 02
36 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOTIEHTHI
' U3 peabHON MIPAKTUKH
37 [lepumerp u momags GUryp, COCTaBICHHBIX U3
' OPSAMOYTOJLHUKOB
38 [Ipu3Haku nenMMOCTH, Pa3ioKeHHsI Ha
' MHOKHUTEIN HAaTypalIbHBIX YUCEI
39 [Ipu3Haku neIUMOCTH, pa3iokKeHHs Ha
' MHOKHUTEJN HATypaIbHBIX YUCEI
40 [lepumetp u momaas GUryp, COCTaBIECHHBIX U3
' MPSIMOYTOJIbHUKOB
bubmuoreka [JOK
41. [Ipaktnueckas padota "/[narpammser" https://m.edsoo0.ru/863ed7
2e
42 Peanpubie 3aBucumoctu. [Ipsimas u oOpaTHas
' MPOMOPIIMOHATBHOCTH
43 [ToHsiTHE O PaBHBIX TPEYTOJIbHUKAX U IEPBUYHBIC

OpCACTaBJICHUSA O paBHBIX (I)I/Il" ypax



https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed72e

Peanbubie 3aBucumoctu. [Ipsimast u obparHas

bubmuoreka [JOK

44, https://m.edso0.ru/8866ce
MIPOTNIOPIMOHATBHOCTH 80
KonTtponsHas padora o teme "HavanbHbie
45. reoMeTpuyecKue ceeficHus. PannoHanbHbie
yycna"
bubmmoreka [{OK
46. Tpu npu3zHaka paBeHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/8866d1
fa
bu6mmoreka [IOK
47. Uucnossie Habopel. CpenHee apudMeTuIecKoe https://m.edso00.ru/863ed8
46
48 Peanbnbie 3aBucumoctu. [Ipsimas u o6paTHas
' HPONOPLUOHATBHOCTH
bu6mmoreka [IOK
49. Tpu npu3HaKa paBeHCTBA TPEYrOJIHHUKOB https://m.edso0.ru/8866d3
4e
50 Peanbnbie 3aBucumoctu. [Ipsimas u oOpaTHas
' MIPOMOPLIMOHAIBHOCTH
bu6mmoreka [JOK
51. BykBeHHbIE BBIpOKESHUS https://m.edsoo.ru/7f41fee
c
bubnuoreka [JOK
52. Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB https://m.eds00.ru/8866e0
le
bu6mmoreka [JOK
53. Uucnossie Habopbl. CpenHee apudmernyeckoe https://m.edsoo.ru/863ed8

46



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

54.

Dopmyiibl

bubmmoreka [{OK

95. Tpu npu3HaKa paBEeHCTBA TPEYrOJIHLHUKOB https://m.edso00.ru/8866e8
8e
56. DopmyITsl
57 [Tepemennsbie. JlomycTrMBbIe 3HAYCHUS
' HepPEMEHHBIX

58. Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB
Menmnana yrcioBoro Habopa. Y CTOMYMBOCTD Bubmiorexa [IOK

59. https://m.edsoo.ru/863edb
MeIMaHbI

3e

[IpeoOpazoBanue OYKBEHHBIX BBIPAKCHHM, bubmuorexa [JOK

60. pPacKphITHE CKOOOK M MIPUBEACHHE ITOJOOHBIX https://m.edsoo.ru/7f41faf
CllaraeMbIX a

61. Tpu npu3Haka paBeHCTBA TPEYrOJIHLHUKOB
[IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHM, bubmuoreka [JOK

62. PacKphITHE CKOOOK M IIPUBEACHHUE IO I00HBIX https://m.edsoo.ru/7f41fd
clIaraeMbIx 70
[IpeoOpa3oBaHre OYKBEHHBIX BBIPAKCHUM,

63. PacKphITHE CKOOOK M IIPUBEACHHUE IO I00HBIX
cllaraeMbIX

64 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX

TPEYroJbHUKOB



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

Menuana yrcioBoro Habopa. Y cToiH4uBOCTh

65.
MeIaHbI
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,
66. pacKpbITHE CKOOOK W TIPUBEICHUE MTOA00HBIX
ClIaraeMbIX
67 [Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
' TPEYrOJILHUKOB
bubmmoreka [IOK
68. CBolicTBa CTETICHH C HATYPATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f4213
82
bu6moreka [IOK
69. CBolicTBa CTETICHH C HATYPATBHBIM IMOKa3aTeeM https://m.edsoo.ru/7f4215
4e
. bu6mmoreka [IOK
CBOWCTBO MeIMaHbI MPSIMOYTOJILHOTO
70. . https://m.edso0.ru/8866e9
TPEYroJIbHUKA, MPOBEAEHHON K THIIOTCHY3¢E o
bu6mmoreka [IOK
71. [IpakTuueckas padota "Cpennue 3HaUCHUS" https://m.edsoo.ru/863edc
6a
bu6mmoreka [JOK
72. CBolicTBa CTEIIEHH C HATYpaJIbHbIM MOKa3aTEIEM https://m.edsoo0.ru/7f4218
be
73 CBOMCTBO MeMaHbI MPSMOYTOJIBHOTO
' TPEYroJIbHUKA, MPOBEAEHHON K THIIOTCHY3¢E
bubnuoreka [JOK
https://m.edsoo.ru/7f4227
74. MHorouseHsl B

6e



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e

bubmuoreka [JOK

75. MHuorousieHsl https://m.edsoo.ru/7f4229
30
bubmmoreka [{OK
PaBHOOCIpCHHBIC M PABHOCTOPOHHUE
76. https://m.edso0.ru/8866d6
TPEYrOJIbHUKHU fa
bubmmoreka [IOK
HaI/I6OJ'II)IHCC N HAMMCHBIICC 3HAYCHU A YN CIIOBOT O
7. https://m.edsoo.ru/863ee0
Habopa. Pazmax
7a
bubmmoreka [IOK
CroxxeHue, BBIYUTaHUE, YMHOKEHUE
78. https://m.edsoo.ru/7f422af
MHOTOYJICHOB 2
. bu6moreka [IOK
[Ipu3Haku 1 CBOWMCTBa paBHOOEAPEHHOTO
79. https://m.edso0.ru/8866d8
TPEYroJbHUKA
80
bu6mmoreka [IOK
CnosxeHue, BBIYUTaHUE, YMHOKCHHE
80. https://m.edsoo.ru/7f422c
MHOTOYJIEHOB
c8
bu6mmoreka [JOK
CrnosxeHue, BBIYUTaHUE, YMHOXKCHHE
81. https://m.edsoo.ru/7f422fc
MHOTOYJIEHOB .
. bubnuoreka [JOK
[Ipu3Haku U CBOMCTBA paBHOOEAPEHHOTO
82. https://m.edso0.ru/8866d8
TPEyroJibHUKa
80
83 HaubGonpliiee © HaUMEHbILIEE 3HAYEHUS YUCIIOBOTO
' Habopa. Pa3max.
Cnoxeune, BBIYUTAHUE, YMHOKEHUE Bubmiorexa OK
84. ’ - IM https://m.edsoo.ru/7f4231

MHOTOYJICHOB

82



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182

[Ipu3Haku u cBoMCTBAa paBHOOEIPEHHOTO

bubmuoreka [JOK

85. https://m.edso0.ru/8866e2
TPEYroJbHUKA

6¢
bubmmoreka [{OK

86. @opMyITbl COKPAIIEHHOTO YMHOKCHHUS https://m.edsoo.ru/7f4243
2a
bubmmoreka [IOK

87. @opMyIIbl COKPAIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f4246
4a
bubmmoreka [IOK

88. HepaBencTBa B reomeTpuu https://m.edsoo.ru/8866e3
a2

89 HauGombImiee 1 HauMeHbIIee 3HAYCHHS YUCIIOBOTO

' Habopa. Pazmax

bu6mmoreka [IOK

90. DopMyITbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f424c
12

91. HepasenctBa B reometpuu
bu6mmoreka [JOK

92. DopMyIbl COKpPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f424f
d2
bubnuoreka [JOK

93. @opMyIibl COKPAIEHHOTO YMHOXEHUS https://m.edsoo.ru/7f4251
do

94. HepaBenctBa B reomerpun

95 Pemenue 3agau o Temam "llpencrasnenue

maHueIxX. OnucareabHas cTaTUCTHKA"



https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0

bubmuoreka [JOK

96. PasnoxxeHne MHOTOWIEHOB HA MHOYKHUTEIN https://m.edsoo.ru/7f4233
12
97. HepasenctBa B reomeTtpuu
bubmmoreka [{OK
98. PasnoxxeHne MHOTOWIEHOB HA MHOYKHUTEIN https://m.edsoo.ru/7f4237
fe
bubmmoreka [IOK
99. PasnoxxeHne MHOTOWIEHOB HA MHOYKHUTEIN https://m.edsoo.ru/7f4239
de
bu6moreka [IOK
100. [IpssMOyTOIBHBIN TPEYTrOIBHUK ¢ yrioM B 30° https://m.edso0.ru/8866eb
22
bu6mmoreka [IOK
101. CrnydaifHasi ”3BMEHYUBOCTD (TTPUMEPHI) https://m.edso00.ru/863ee4
bc
102. PasioxeHne MHOrOWIEHOB Ha MHOKUATEIN
103. [IpssMOYTOIBHBIN TPEYTrOIBHUK ¢ yrioM B 30°
bubmuoreka [JOK
KontponbHas padoTa o teme "Anredpandeckue Ettps://m.edsoo.ru/8866ec
c
104. LT I -
BLIpa)KeHgH PEYTOJIBbHUKU pe,I[CT:c?BJ'IeHI/Ie BrGniorexa LIOK
manubeiX. OmucarenbHast CTATUCTHKA https:/m. edsoo.ru/863ee3
90
105 YpaBHeHue, paBuiia Mpeoodpa3oBaHus

ypaBHEHHUs, PABHOCUIIbHOCTb YpaBHEHUI



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee390

106.

Pemenue 3anau no teme "TpeyronbHUKT"

bubmmoreka [{OK
107. YacToTa 3HaUCHHUI B MACCUBE JaHHBIX https://m.edso0.ru/863ee6
9c
. . . bubnuorexa [JOK
JIuHeltHOe ypaBHEHUE C OJTHOW MEPEMEHHOM,
108. . . https://m.edsoo.ru/7f4204
pelIeHNe JTMHCHHBIX ypaBHEHUH P~
109. | IlapamnenbHbIie TPSIMbIE, UX CBOWCTBA
110 JIuneliHOE ypaBHEHHE C OJHOW ITEPEMEHHOM,
' peuleHne TMHENHBIX YpPaBHEHHUI
111 JIuneliHOE ypaBHEHHE C OHOW ITEPEMEHHOM,
' pellIeHNE JTMHEHHBIX YPaBHECHU N
112. [Tarerii moctynat EBkinuaa
bu6mmoreka [IOK
113. I'pynmupoBka https://m.edsoo.ru/863ee9
do
bu6mmoreka [JOK
114. Pemenne 3a1a4 ¢ momMoIp0 ypaBHEHUH https://m.edsoo0.ru/7f4206
de
Hakpect nexarue, COOTBETCTBEHHBIE U bubnuoreka [JOK
115. OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE MIPU https://m.eds00.ru/8866f0
MepeCceYeHNH MapaIeIbHBIX MPSMBIX CEKYIIeH 86
bu6mmoreka [JOK
116. Pemrenue 3agau ¢ moMoIIbI0 YypaBHEHUN https://m.edsoo.ru/7f4208

06



https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806

bubmuoreka [JOK

117. Pemenue 3aga4 ¢ nOMOIIBIO YpaBHEHHI https://m.edsoo.ru/7f4209
a0
Hakpect nexarye, COOTBETCTBCHHBIC H
118. OJIHOCTOPOHHUE YTIJIbl, 00pa30BaHHbIE IIPU
MIEPECCUCHHUH MAPAILICITBHBIX MPSMBIX CEKYIICH
119. I'ucrorpammel
bubmmoreka [IOK
120. Pemenue 3a1a4 ¢ MOMOIIBIO0 ypaBHEHUH https://m.edsoo.ru/7f420e
6e
Haxkpect nexxarye, COOTBETCTBCHHBIC
121. OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE MTPU
MepeceyeHNH MapayiebHbBIX MPSMBIX CEKYIIeH
. bu6mmoreka [IOK
JluneitHoe ypaBHEHHE C JIBYMS [IEPEMEHHBIMU U
122. https://m.edsoo.ru/7f427c
ero rpaduk
32
. bu6mmoreka [JOK
JluneiHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU U
123. https://m.edsoo.ru/7f427e
ero rpaduk
8a
Haxkpect nexariue, COOTBETCTBEHHBIE U
124, OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC MIPU
MepPEeCeYCHUH MapaICIbHBIX MPSMBIX CEKYIIeH
bubnuoreka [JOK
125. I'ucTorpammer https://m.edsoo.ru/863eee
1c
Cucrema IByX TUHEHHBIX YpaBHEHHH C IByMS bubmotera [JOK
126. yx P ™ https://m.edsoo.ru/7f4283

NEPpECMECHHBIMU

6¢



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

Haxpect nexamue, COOTBETCTBEHHbBIE U

bu6mmoreka [{OK

127. OJIHOCTOPOHHUE YTIJIbl, 00pa30BaHHBIE ITPU https://m.eds00.ru/8866f3
MepeceueHNH MapauIeIbHbBIX IPSAMBIX CEKYIICH b0
128 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUM ¢ IByMs
" | mepeMeHHBIMU
129 Cucrema 1ByX JTMHEHHBIX YpaBHEHUM ¢ IByMs
" | mepeMeHHBIMH
[Ipu3Hak napajiienbHOCTH MPSIMBIX Yepe3
130. | paBEeHCTBO PacCTOSHUI OT TOYEK OJTHOM MPSAMOM
JI0 BTOPOM IPSAMOU
[IpakTnueckas padora "Cnyuaiinas bubmorera [JOK
131. . https://m.edsoo.ru/863eec
W3MEHYHUBOCTD
c8
132 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS
" | mepemeHHBIMU
[Ipu3Hak napajiienbHOCTH MPSMBIX Yepe3
133. PaBEHCTBO PACCTOSTHUN OT TOYECK OJTHOU MPSAMOi
JI0 BTOPOM MpsiMOM
bu6mmoreka [JOK
. https://m.edsoo.ru/7f4284
134. Pemenne cucrem ypaBHEHUI de
bubnuoreka [JOK
135. Pemenue cucreM ypaBHeHHIA https://m.edsoo.ru/7f4286
5a
bu6mmoreka [JOK
136. CymMma yrioB TpeyroyjbHHUKa https://m.edso0.ru/8866f6

30



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f630

I'pa¢, Bepmmna, pedpo. [Ipeacrasienue 3amaun ¢

bubmuoreka [JOK

137. https://m.edsoo.ru/863eef
MOMOIIEI0 Tpada 5o
bubmmoreka [{OK
138. Pemenue cucreM ypaBHEHHIA https://m.edsoo.ru/7f4287
dé
bubmmoreka [IOK
139. CyMMa YTJIOB TPeyroTbHIKA Ettps://m.edsoo.ru/8866f8
ba
140. Pemenue cucreMsl ypaBHeHUH
141. Pemenne cucrembl ypaBHEHHIMA
bu6mmoreka [JOK
142. Brenraue yribl TpeyrojibHUKa gttps:/ /m.eds00.ru/8866fa
o€
bu6mmoreka [JOK
143 Crenenb (BaJIeHTHOCTb) BepIIuHbL. Yucio pédep u https://m.eds00.ru/863ef0
' CyMMapHasi cTereHb BepiivH. Llernb 1 nuki ba
144. Pemrenue 3agau no reme "JIlunelinbie ypaBHeHus"



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef0ba

145.

Buemnue yrisl TpeyrojbHUKa

bu6mmoreka [{OK
https://m.edsoo.ru/7f41de

146. Koopaunara Touku Ha npsMoi 76
147. Hucnossle MPOMEKYTKH
bu6moreka [IOK
K " o https://m.edso0.ru/7f4210
OHTpOJIbHAs paboTa mo Teme " JIuHeitHbIe 44
148. IT , -
YpaBHECHHUS af)annenLHme psIMBIE, CyMMa YTJIOB BuGmiorexa [IOK
TPeYToIIbHmKa https://m.edsoo.ru/8866fe
6e
bu6mmoreka [IOK
enb 1 HuKI. [yt B rpade. IIpeacrasnenue o
149. 1 1 - pace. Ipex https://m.edsoo.ru/863ef2
CBSI3HOCTH Tpada 36
bu6mmoreka [JOK
150. UucnoBbie MPOMEKYTKH https://m.edsoo.ru/7f41dff
2
bubmuoreka [JOK
151. OKpy»XHOCTb, XOp/Ibl M TMAMETP, UX CBOMCTBA https://m.eds00.ru/886708
00
152 Paccrosinue Mexy IByMsl TOUKaMH
' KOOPAMHATHOU MPSAMON
153 PaccrosiHue Mexy IByMsl TOUKAMH

KOOPAMHATHOU MPSAMON



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670800

bubmuoreka [JOK

154. KacarenbHas Kk OKpy>KHOCTH https://m.edso0.ru/88670e
9a
bubmmoreka [{OK
155. [IpencraBieHre 00 OPUCHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3
b2
[IpsimoyronpHast cucTeMa KOOpJIMHAT Ha bubmorexa HOK
156. PAMOYT PA https://m.edsoo.ru/7f41el
TJIOCKOCTH
6e
157. OKpyXHOCTb, BHUCAaHHAs B yroJl
[IpsimoyronpHasi cucTeMa KOOpJIMHAT Ha bubmorera [JOK
158. PAMOYT pA https://m.edsoo.ru/7f41e4
IJIOCKOCTH
2a
bu6mmoreka [IOK
159. [Tpumepst rpadukoB, 3a1aHHBIX (HOPMYITaAMHU https://m.edsoo.ru/7f41e8
a8
160. OKpY)XHOCTbh, BHUCAHHAS B yrOJI
bu6mmoreka [JOK
161. CrnydaifHBIN OTIBIT U CITy4aifHOE COOBITHE https://m.edsoo.ru/863ef4
d4
bubnuoreka [JOK
162. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMylIaMu https://m.edsoo.ru/7f41ed
80
bu6mmoreka [JOK
163. [Tonsarue o 'MT, npumeHeHue B 3a/1a4ax https://m.edso0.ru/886701
3e
164. [Tpumeps! rpadukoB, 3a1aHHBIX popMyTamMu



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8867013e

bubmuoreka [JOK

165. | UYrenue rpadMKoB peabHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea

24
bubmmorexa [{OK
166. [Tonsarue o 'MT, npumeHeHue B 3a1a4ax gttps:/ /m.eds00.ru/8867050
BepositHOCTh M yacToTa coObiTUsA. Posb bubnuorexa [JOK
167. MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX https://m.edso0.ru/863ef6
COOBITHH B IPUPOJIE U B OOIIECTBE 46
168. | UYrenue rpadMKoB peabHBIX 3aBHCUMOCTEH
169 BuccekTpuca u cepeIMHHBIN TEPIIEHANKYIISP KakK
" | reomerpuyecKHe MecTa TOYEK

bu6mmoreka [IOK

170. [Tonsatue GpyHkmm https://m.edsoo.ru/7f41ef0
6

171. I'paduk pynkun
bu6mmoreka [JOK

172. OKpY)XHOCTb, OITMCAHHASI OKOJIO TPEYroJIbHUKA https://m.edso0.ru/88670a
62

173 MoHeTta u urpaibHasi KOCTh B TECOPHH

" | BeposTHOCTEH

bubnuoreka [JOK

174. CaoiicTBa (hyHKUIUH https://m.edsoo.ru/7f41f0
78

175. OKpyXHOCTb, OIIMCAHHAsL OKOJIO TPEYrOJIbHUKA



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078

bubmuoreka [JOK

176. CpoiicTBa (hyHKIIHIA https://m.edsoo.ru/7f41f1f
€
bubmmoreka [{OK
177. Jluneitaast pyHKIUS https://m.edsoo.ru/7f4272
82
bubmmoreka [IOK
178. OKpyXHOCTb, BIIUCAHHAs B TPEYrOJIbHUK https://m.edso0.ru/886710
3e
ITpakTrueckas padora "YacTtora BeIIageHUS bubmmorexa [IOK
179. P " P https://m.edso0.ru/863ef8
opia
a8
bu6moreka [IOK
180. Jluneitnast yHKUUSA https://m.edsoo.ru/7f4274
12
181. OKpY)XHOCTbh, BOUCAaHHAS B TPEYTOJIbHHUK
bu6mmoreka [JOK
182. [TocTpoenune rpaduka TMHEHHON QYHKITUN https://m.edso0.ru/7f426d
le
183. [TocTpoenue rpaduka TMHEHHON QYHKIIUN
bubmuoreka [JOK
184. [IpocTeitmume 3a1a4n Ha TOCTPOSHUE gttps:/ /m.edso0.ru/8867118
Pemenue 3anau no temam "CiyvaiiHast
185. U3MeHYMBOCTb. I'padsl. BeposTHOCTE citydaiiHOTO

coOpITUg"



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188

186.

I'padux pynkmm y =[x|

187. [IpocTenmme 3aga4n Ha IOCTPOEHUE
188. I'padux pynkmmm y =[x|
bubmmoreka [IOK
https://m.edso0.ru/7f41f5
Oa
bubmmoreka [{OK
KonTtponbHas padota o teme " CyqaitHas gttps://m.edsoo.ru/ 71429¢
C
3Me ocTh. ['padsl. BeposTHOCTH CiTydaitHOTO .
160, | ot Oupymnocin 1 oyn. Feomerpmnetions biGmnorera LIOK
' Py pyT- P https://m.edso0.ru/886714
noctpoenust Koopaunate! u rpaduku. Oyakiun" / 62
Bcepoccuiickas mpoBepodHas paboTa E/I6J‘II/I otexa [IOK
https://m.edso0.ru/863f01
86
190. Bcepoccuiickas mpoBepodHas padoTa
bubnuoreka [JOK
ITosTOpenue, o6o61cHuE. [IpencrasieHue
191. P B P https://m.edsoo.ru/863efa
JTAHHBIX
24
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB bubmotera [JOK
192. P https://m.edsoo.ru/7f429f

Kypca 7 kiacca, 0060011eHue 3HAaHUHA

32



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/88671462
https://m.edsoo.ru/88671462
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32

[ToBTOpeHue u 06001IeHNE 3HAHUI OCHOBHBIX

bu6mmoreka [{OK

193. N https://m.edso00.ru/886715
MOHSATUM U METOJIOB Kypca 7 Kitacca b6
. bubmmoreka [{OK
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U METOJIOB
194. . https://m.edsoo.ru/7f42a0
Kypca 7 xinacca, 00001eHue 3HaHUIA o0
. bubmmoreka [IOK
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U METOJIOB
195. . https://m.edsoo.ru/7f42a2
Kypca 7 kiacca, 000011eHne 3HaHUi 7a
. bubmmoreka [IOK
[ToBTOpeHune 1 0000IIeHNE 3HAHUI OCHOBHBIX
196. N https://m.eds00.ru/886716
MOHSITUN U METOJIOB Kypca 7 Kitacca ec
b K
[ToBTOpenue, o6o6menne. OnucareapHas nbmorexa O
197. https://m.edso0.ru/863efb
CTaTUCTHUKA
aa
108 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB
' Kypca 7 Kiacca, 00001ieHne 3HaHUi
199 [ToBTOpeHne 1 0000IIeHNEe 3HAHUI OCHOBHBIX
' MOHSTUI U METOJIOB Kypca 7 Kilacca
. bu6mmoreka [JOK
[ToBTOpEHNE OCHOBHBIX MOHATUA U METOJIOB
200. . https://m.edsoo.ru/7f42a9
Kypca 7 Kiacca, 000011ieHne 3HaHUI 00
201 [ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB
' Kypca 7 kiacca, 0060011eHue 3HAaHUHA
[ToBTOpenue u 060061IeHNE 3HAHUIT OCHOBHBIX brbmaorexa IJOK
202. https://m.eds00.ru/886719

MOHATUH U METOJIOB Kypca 7 Kitacca

bc



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc

1 bu6mmoreka [{OK
[ToBTOpenue, o6obmenne. BepostHocth
203. . https://m.edsoo.ru/863efe
CITy4aitHOTO COOBITHUSA o0
204 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1
" | xypca 7 kiacca, 0000IIEHNE 3HAHMI
204

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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

8 KUIACC

KonuyecTBo yacos Mara DJIeKTPOHHbIE
Ne Tema ypoxa Bcero KoHTpoJibHbIe H3yueHHsi | muppoBbie
n/n paGoThI o0pa3oBaTe/bHbIE
pecypcsl

1 . . 1 bubmmoreka [{OK

. apaJjiiesiorpamm, ero Mpu3HaKu U CBOMCTBA httos://m.eds0o.ru/88671af2
2 KBanpartHelii KOpeHb U3 Unca L bubmorexa [TOK

' o P https://m.edso0.ru/7f42d452
3 H . 1 bu6mmoreka [IOK

. apaJiiesiorpamMmm, ero Ipu3HaKu U CBOMCTBA https://m. eds00.ru/88671ca0
4 [TonsiTHe 06 UppallMOHAIILHOM YHKCIIe 1 bubamorera LOK

' ppatt https://m.edsoo.ru/7f42eaaa
5 JlecsaTnaHbIe MPUOTIKEHHS HPPAITHOHATBHBIX 1

' qmcen
6 [IpencraBnenue nanubix. OnucaTenbHas 1 bu6mmoreka [JOK

' CTaTUCTHKA https://m.eds00.ru/863f029e
7 I . 1 bubnuoreka [JOK

. apajuiesiorpamm, ero Npu3HaKku U CBOKWCTBA https://m.eds00.ru/88671ca0
8 JlecsiTuuHbIe MPUOTMKEHUS UPPALIMOHATBHBIX 1

' qucen

YacTHeI€ cilydau napajieaorpaMMoB 1 bubnuoreka [IOK

9. (MpsAIMOYTOJILHUK, poMO, KBa/Ipar), UX MPU3HAKU U https://m.edso0.ru/88671dea

CBOICTBA



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea

10.

JlelicTBUTENBbHBIC YMCTIA

11. CpaBHeHUE 1eHCTBUTENBHBIX YU CET
12 Crnyuaiinast ”3BMEHUYUBOCTh. CpeTHuE YHCIOBOTO bubnuorexa [JOK
' Habopa https://m.edso0.ru/863f03fc
YacTtHble cilyyal napaiesnorpaMMoB bubnnorexa [JOK
13. (TIpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKH U https://m.eds00.ru/88671f20
CBOMCTBA
14. CpaBHEHME NEHCTBUTENBHBIX YACEI
YacTHele citydan napajuienorpaMMoB bubnuoreka [IOK
15. (IpAMOYTOJILHUK, POMO, KBaApaT), UX MPU3HAKU U https://m.edso0.ru/8867209c
CBOMCTBa
16. ApubdmMeTnuecknii KBaipaTHBIN KOPEHb
17. VYpaBHeHue BUaA X> = a
. bu6mmoreka [JOK
18. C 0 .B
JTy4daiiHble cOObITHS. BEpOsSTHOCTH U 4aCTOTHI httos://m.edsoo.ru/863f0578
19 T bubmuoreka [JOK
' panetti https://m.edso0.ru/88672358
20 CpoiicTBa apuMeTUYECKUX KBaAPATHBIX KOPHEH bubmmorexa [JOK
' P P P https://m.edso0.ru/7f42d862
bu6mmoreka [JOK
21. PaBHOOOKas ¥ PSIMOYTOJIbHAS TpaNEINN

https://m.edso0.ru/8867252e



https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/88672358
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/8867252e

bubmuoreka [JOK

22. CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX KOPHEH htts://m.edso0.ru/7f42d862
23, [IpeoOpazoBaHre YHUCIOBBIX BHIPAKCHHI, bubnuorexa [JOK
COAEpKaIIUX KBAIPaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
24, Knaccuueckne Mmoaenu Teopun BEpOSTHOCTEM: bubnuorexa [JOK
MOHETa U UrpajibHas KOCTh https://m.eds00.ru/863f076¢
25. PaBHOOOKAs 1 MPSIMOYTOIBHAS TPATICITUN BH6J.IHOTeKa LHOK
https://m.eds00.ru/88672858
2. [IpeoGpa3oBaHKe YUCIOBBIX BBIPAXKEHUH, bubnuorexa [JOK
CoJIepKalIuX KBaApAaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
bubnuoreka [IOK
2. MeToR yABOCHHS MeHAHET https:// m.edso;.I ru/88672b14
08, [IpeoOpa3oBaHMe YUCIOBBIX BhIPAKEHHIH, bubnuorexa [IOK
CoZEpKaIIuX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
29, [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHUH, bubnuoreka [IOK
COZEpKaIIuX KBaIpaTHbIE KOPHU https://m.edso0.ru/7f42e262
bubnuoreka [JOK
30. Oricnonetits https:// m.edsoc%.I ru/863f0as0
31 LenTpanbHas cuMMeTpust bubnuoreka [JOK
https://m.edso0.ru/88672b14
32. CreneHb C 1eNbIM MoKa3aTesiemM bubmmorexa [JOK
https://m.edsoo.ru/7f4354a4
bubmuoreka [JOK
33 KonTtponrHas padota no teme "KBanparusie https://m.edsoo.ru/7f42ec80
KOpHH. YeTbIpEXYroapHUKN" bubnuoreka [IOK
https://m.edso0.ru/88672c9a
34, CrangapTtHas 3anuch yncia. Pasmepsl 00beKTOB bubnuorexa [IOK

OKpYyXKaromero Mmupa (OT SJICMCHTAPHBIX YaCTHIL

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/88672858
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/7f436098

710 KOCMHYECKHX 0OBEKTOB), JITUTEIBHOCTD
IIPOLIECCOB B OKPYXKAIOLEM MUPE

bu6mmoreka [{OK

35. CBOJCTBA CTENEHU C IIEIBIM IIOKA3aTEIEM https://m.edso0.ru/7f435648
bubmmoreka [{OK
36. 3]
Jlucniepeust He0Boro Habopa https://m.edsoo.ru/863f0a50
37 Teopema daneca u Teopema o bubnuorexa [JOK
' MIPONIOPLUOHAIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
38 Croii bu6moreka [IOK
. BOMCTBA CTEIEHH C LIEJIBIM [T0KA3aTeIEM httos://m.eds0o.ru/7fA35648
39 C bu6moreka [IOK
' PERHAA IMHUA TPEYTOIbHIKA https://m.edso0.ru/88672e0c
40 Croi bu6mmoreka [IOK
. BOMCTBA CTEIEHHU C LIEJIBIM [T0KA3aTEIEM httos://m.edsoo.ru/7fA35648
41 Croi bu6mmoreka [IOK
. BOMCTBA CTEIEHHU C LIEJIBIM [T0KA3aTeIEM httos://m.edsoo.ru/7f43599a
42 CraHmapTHOE OTKJIOHEHHE YKUCIIOBOr0 Habopa bubmnorexa [IOK
' Aap p https://m.edsoo.ru/863f0bfe
43 C bu6mmoreka [JOK
' PEAHAA JIMHUA TPEYTOIbHIA https://m.edso0.ru/88672f38
44 CBOICTBA CTEIEHU C LEJIBIM ITOKA3aTEIEM Bubmorexa OK
' H https://m.edsoo.ru/7f435ed6
45 T . bu6mmoreka [JOK
' PATICIITA, €¢ CPEATLIL UM https://m.edso0.ru/88672358
46. KBanpatsslii TpExuneH



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/88672358

47.

KBagpartHslii TpEXxuneH

48. Jlnarpammsbl paccenBaHus bubnuorexa LIOK
https://m.edso0.ru/863f0ea6
buo OK

49, Tpaneuus, e€ cpeaHss JIUHUSA nosmotera I
https://m.edso0.ru/88673064

50 PasnosxeHne kBagpaTHOro TpéxuieHa Ha bubnnorexa [JOK

' MHOKHUTETN https://m.edsoo.ru/7f42fd38
buo6 OK

o1. [IponopuroHanbHbIE OTPE3KU uommorexa I
https://m.eds00.ru/88673794

52 PasnoxeHne kBagpaTHOro TpéXuieHa Ha bubnuoreka [IOK

' MHOKHUTEN https://m.edsoo.ru/7f42fd38

53 Pemenne 3agau no temaMm " CrereHn.

' KsagpaTHblii Tpexdien"
bu6mmoreka [IOK
54, M
HOIKECTBO, TIOAMHOMCCTEO https://m.eds00.ru/863f1180
bu6mmoreka [JOK

5. TporopuHoKaLHEIE OTpe3kH https://m.eds00.ru/88673794
bu6mmoreka [JOK

56. Axredpanriecias Apook https://m.edso0.ru/7f430382
bu6 OK

57. LlenTp Macc B TpeyroJbHHUKE " J_IHOTeKa i
https://m.eds00.ru/886738fc

58 JlommycTuMble 3HaYeHUsI IEPEMEHHBIX, BXOISIINX

' B anreOpanyecKue BhIPaKCHUS
59 JlomycTrMble 3HaYeHUsI IEPEMEHHBIX, BXOISIINX

B anre6pa1/1qec1<ne BBIPAXKCHUSA



https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/88673064
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/88673794
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/88673794
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/886738fc

60 Ornepanuu HaJ MHOKECTBaMU: 00bEIUHEHNE, bubmmoreka [JOK
' nepeceveHue, JOMOTHEHIE https://m.edso0.ru/863f143c
bubmmoreka [{OK
61 Tonobmsie Tpeyros:Hukn https://m.edso0.ru/88673a78
. . bubmmoreka [{OK
62. OcHOBHOE CBOWCTBO anredbpandeckoi apoodu httos://m. edsoo.ru/7£4308e6
63 T 5 bubmmoreka [{OK
' PH TIPHSHAKA HOAODHA TPEYTOTLHIKOB https://m.edso0.ru/88673bae
. bu6mmnoreka LIOK
64. Coxpamenne podeit https://m.edsoo.ru/7f430a8a
. bu6mmnoreka LIOK
65. Coxpamenne podeit https://m.edsoo.ru/7f430f44
CaolicTBa onepanuii HaJl MHOKECTBAMH:
66 MePEMECTUTEIHLHOE, COUETATEIHHOE Bubmmorexa [JOK
' P ’ ’ https://m.edso0.ru/863f1784
pacrpeneuTeIbHOE, BKITIOYCHUS
67. Tpu npuszHaKa Moa00us TPEYrOJIbHUKOB
. bu6mmoreka [JOK
68. Coxpamierne podei https://m.edsoo.ru/7f430f44
69 T 5 bu6mmoreka [JOK
' PH [IPH3HAKA HOAODHA TPEYTOTLHUKOB https://m.edsoo.ru/88673bae
70 CroxeHue, BBIYUTaHUE, YMHOXKCHHE U JICTICHUE bubmoreka [IOK
' anreOpanvecKux Ipooei https://m.edsoo.ru/7f43128c
7 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U JICTICHUE bubmuoreka [IOK
' anreOpandyeckux apooeit https://m.edso0.ru/7f4315c0
72. I'paduueckoe mpeacTaBIeHE MHOXKECTB bubmmorexa [JOK

https://m.edsoo.ru/863f198c



https://m.edsoo.ru/863f143c
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/863f198c

bu6mmoreka [{OK

73. Tpu npuzHaka nogoous TPEyroJbHUKOB https:/m.edsoo.ru/8867400e
74 CrnoxeHue, BBIUUTaHUE, YMHOKEHUE U JICIICHHUE bubnuorexa [JOK
' anreOpanyecKux apooeit https://m.edsoo.ru/7f4318¢c2
75 [TpumeHeHue Mo A00HS IPU PEIICHUH
' MPaKTHYECKUX 33719
76 CrnoxeHue, BRIUUTaHUE, YMHOKEHUE U JICTICHHE bubnuoreka [JOK
' anreOpanueckux apooeit https://m.edso0.ru/7f431a20
77 [IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALINX bubnuorexa [JOK
' anrebpanveckue apoou https://m.eds00.ru/7f43259¢
" bu6moreka [IOK
KonTponsnas paborta no temam " CteneHu.
. https://m.edsoo.ru/7f431d36
KBanpartuslit TpexusieH. Anredpanyeckas 1po0b
78. MonoBHELe Thevro CraTHeTiKa bubmuorexa [JOK
AODHHE TPEYTOTLHHIH. L TaTHCTHIS. https://m.edso0.ru/8867445a
MHuoxecTtBa"
79 Pemenue 3amay o teme "IlogoOHEBIE
' TPEYroJbHUKH"
80 [IpeoOpazoBaHue BBIpKEHUHN, COIEPIKAIINX bubnmuorexa [JOK
' anreOpandeckue Apoou https://m.edsoo.ru/7f432736
81 Croi . o bu6mmoreka [JOK
. BOMCTBA IUIOIIA/IEH reoMeTpuiecKuX Guryp https://m.edsoo.ru/886745fe
82 [IpeoOpa3oBanue BEIpaKEHUI, COAEPKAIIUX bubnnoreka [JOK
' anredpandeckue Apoou https://m.edsoo.ru/7f432736
83. Pemenue 3amgau no Teme "Anrebpandeckast 1poos"
b K
84. OnemeHTapHble cOObITHS. CiydaiiHble COOBITUS nommorexa L10

https://m.edsoo.ru/863fldec
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CDOpMy.]IBI U TU1omaan TpeyroJjibHUKa,

bubmuoreka [JOK

8. napasuieaorpaMmma https://m.eds00.ru/88674860
bubmmoreka [{OK

6. Keapatiioe ypastietiite https://m.edsoo.ru/7f42eela
87 @opMyJIbI I IUIOIAIM TPEYTOJILHUKA, bubmorexa [IOK

: NApAITETOrPAMMA https://m.edso0.ru/88674a22
88 i bubmmoreka [{OK

' CHOJHOC KBA/IPATHOC YpaBHeHie https://m.edsoo.ru/7f42eela
89 0 bu6moreka [IOK

' CHOIHOS KBA/paTHOC YPABHCHHE https://m.edsoo.ru/7f42eela
90 brnaronpusTcTByIonue 3eMeHTapHbIe COOBITHSL. bubnuoreka [IOK

' BepositHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
01 DopmyJibl IS TUIOMIAAN TPEYTOJIbHUKA, bubmuorexa [JOK

' napasuieaorpaMmma https://m.eds00.ru/88674a22
92 o N bu6mmoreka [IOK

' OPMYIIA KOPHCEH KBaZpSTHOLO ypapHeiid https://m.edso0.ru/7f42f158
93 DopmyJibl IS TUIOMIAAN TPEYTrOJIbHUKA, bubnmuoreka [JOK

' napasuiesorpaMma https://m.eds00.ru/88675288
94 o N bu6mmoreka [JOK

' OpMYJIa KOPHEH KPALpPaTHOTO ypasHeHHA https://m.edsoo.ru/7f42f3f6
95 o . bubmuoreka [JOK

' OPMYIa ROPHCH KBA/IpSTIore ypanter https://m.edsoo.ru/7f42f5a4
96 brnaronpusTcTBytonue 3neMeHTapHbIe COOBITHSL. bubnunoreka [JOK

' BepostHOCTH COOBITHI https://m.edso0.ru/863f1f72
97 @opMyIibl Ul IUIOIAAA TPEYTrOJIbHUKA, bubnuorexa [IOK

apajijiejorpaMmma

https://m.edso0.ru/8867542c
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bubmuoreka [JOK

%8 Teopema Butera https://m.edsoo.ru/7f42fef0
99 B . P bubmmoreka [{OK
. BIYMCIICHHE TIOMAACH CI0KHBIX QUTYp https://m.eds0o.ru/88674678
bubmmoreka [{OK
100. Teopema Buera https://m.edso0.ru/7f430076
101 p . bubmmoreka [{OK
. SIICHUEe YPaBHEHUH, CBOSIIIMXCS K KBAJIPATHBIM httos://m.edsoo.ru/7f43¢542
102 OMBITEI ¢ PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU bubnuoreka [JOK
' coopITusMH. CITyqaitHBIN BBIOOD https://m.edsoo.ru/863f21ca
. bubmmorexa [IOK
103 Tnomany Guryp ra kierdatoi Oymare https://m.eds00.ru/8867473e
104 p . bu6moreka [IOK
. ellIeHNEe ypaBHEHU, CBOIIIIUXCS K KBaPATHBIM httos://m. edsoo.ru/7f43¢3d0
105. [Tmomaam mogoOHBIX Guryp
. bu6mmoreka [JOK
106. [IpocTeitmme 1poOHO-paIMOHATIEHBIC YPAaBHEHUS https://m.eds0o.ru/7f4328¢6
. bu6mmoreka [JOK
107. [IpocTeitmme 1poOHO-paIMOHATIEHBIC YPAaBHEHUS https://m.edsoo.ru/7f432b6e
108 OnBITHI ¢ PAaBHOBO3MOXHBIMHU 3JIEMEHTaPHBIMU bubnunoreka [JOK
' coObiTusMH. CiydaiiHbli BEIOOD https://m.edsoo.ru/863f21ca
1009. [Tnomaau mogo6HbIX puryp
110 Pemnienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO bubmuoreka [JOK

KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75c
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bu6mmoreka [{OK

111. 3ajauu ¢ MPaKTUYECKUM COJIep>KaHUEM https://m.eds0o.ru/88675558
Pemenne TeKCTOBBIX 3a71a4 C TTOMOIIBIO bubmmoreka [{OK
112. .
KBaJIpaTHBIX YPaBHEHUI https://m.edso0.ru/7f42f8f6
bubmmoreka [{OK
KonTponsHas padora o Teme "KBanparHbie htps. /im.eds00.0u/ 71430112
113. P Hp . AP Bu6miorexa [JOK
YPaBHerHA. LUIOMan® https://m.eds00.ru/8867579c
114 [IpakTnueckas pabota "OmNbITH € bubnuoreka [IOK
' PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU" https://m.edso0.ru/863f235a
115 3agaum ¢ MPaKTUYECKUM COACPKAHUEM Bubnuorexa LTOK
' a1 p JIep https://m.edso0.ru/88675684
JIuHeitHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU, €TI0
116. rpaduk, MpUMEPHI PEIICHUS YPaBHEHUM B IIEJTBIX
YHuCIax
117 Pemrenue 3aga4 ¢ moMOIIBIO METOAA bu6mmoreka [IOK
' BCIIOMOTaTeJILHOM IUIOIIaaN https://m.edso0.ru/88674f90
JluneiiHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
118. rpaduk, MpUMEPhI PEIICHUS YPABHEHHUH B IIEJIBIX
YuCIax
JluneitHO€ ypaBHEHHE C IBYMS [IE€PEMEHHBIMU, €T0
1109. rpaduk, mpuMepsl pelIeHus] ypaBHEHUN B LIEJIbIX
YuCIax
bu6mmoreka [JOK
120. €peBo
Jlep https://m.edsoo.ru/863f2ade
121. Pemenne 3amau no treme "Ilnomans"
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Pemrenue cucrem IByX JTMHEHHBIX YPABHEHUN €

122.
JBYMS TIEPEMEHHBIMH
" bubnuorexa [JOK
123. Teopema [Iudaropa u e€ npumeHeHne https:/m.eds0o.ru/88675918
124 Pemrenne cucrem IByX JTMHEHHBIX YPABHEHUN C
" | JOByMs mepeMeHHBIMU
195 Pemrenne cucrem IByX JTMHEHHBIX YPABHEHUN C
" | JOByMs mepeMeHHBIMU
CBoilicTBa AepeBa: €IMHCTBEHHOCTD ITYTH,
126 c eCTBOBaIfI/Ie BUCAYEH BEpUINHBI c};{:«n) MeX bubmmorexa [JOK
' o P ’ o https://m.edsoo.ru/863f2bac
YUCJIOM BEPIIUH U YUCIOM pEOEp
bu6moreka [IOK
127. Teopema Iludaropa u e€ npumeHeHue https://m.eds00.ru/88675918
128 [Ipumepsl penieHns: CUCTEM HETMHEHHBIX
" | ypaBHEHWH ¢ IBYMsI IEPEMEHHBIMH
. bu6mmoreka [JOK
129. Teopema [Iudaropa u e€ npuMeHeHne https://m.edso.ru/88675abe
130 [Ipumepsl penieHns: CUCTEM HETMHEHHbBIX
" | ypaBHEHWH ¢ JByMs IIEPEMEHHBIMH
I'paduueckas uHTEpIIpeTAllUs YpaBHEHUS C IBYyMs bubnuoreka [IOK
131. | nepeMeHHBIMM U CHCTEM JIMHEHHBIX YpaBHEHHI ¢ https://m.edsoo.ru/7f43d6d6
JIBYMs IEPEMEHHBIMU
bubmuoreka [JOK
132. | II
PABIIO YMHOMCHI https://m.edso0.ru/863f2cd8
133. Teopema [Iudaropa u e€ npumeHeHue
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I'paduueckast UHTEpIIpETALUS YPABHEHHS C ABYMS

bu6mmoreka [{OK

134. IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPaBHEHUM C https://m.edso0.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
135. | Teopema [ludaropa u e€ npumeneHue
136 Perienne TEKCTOBBIX 33724 C IIOMOUIBIO CUCTEM
" | ypaBHeHMI
137 Perrenne TEKCTOBBIX 33724 C IIOMOIIBIO CUCTEM
" | ypaBHeHMI
bubmmoreka [{OK
138. [TpaBuii0 yMHOXKECHHS
P ™ https://m.edso0.ru/863f2e36
Omnpenenenre TPUTOHOMETPUIECKUX (PYHKITUN bubmuorexa [JOK
139 OCTPOTO yrja IpsIMOYrOJIBHOIO TPEYrOJIbHHKA, https://m.edso0.ru/88675d32
' TPUTOHOMETPHUYECKUE COOTHOIICHHS B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE
140 Pemienne TeKCTOBBIX 3aj1au C TOMOIIBIO CHCTEM
" | ypaBHenwuii
141 0 . . ecKkoe . bu6mmoreka [JOK
. CHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO
P P A https://m.edso0.ru/88675f44
142. UwucnoBsie HEpaBEHCTBA U UX CBOMCTBA
143. YucnoBbie HEpaBEHCTBA U X CBOMCTBA
bubnuoreka [JOK
144, [IpoTHBOMOIOKHOE COOBITHE i
https://m.edso0.ru/863f2f8a
145. OCHOBHO€E TPUTOHOMETPUYECKOE TOKIECTBO
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146.

HepaeHcTBO ¢ 0HOM ITEpEMEHHON

147. OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO
JIuHeiiHbIe HEPAaBEHCTBA C OJHOM IEPEMEHHOMN U brbmmorexa [OK
148. P A P https://m.edso0.ru/7f42c692
UX peIleHNe
149 JInneliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U bubnuorexa [JOK
" | wux perienue https://m.edsoo.ru/7f42c840
150 Huarpamma Ditnepa. O0bequHEHNE U bubmuotexa [JOK
" | mepeceyenue coObITHIA https://m.edso0.ru/863f3214
151 Pemenne 3agau mo reme "Teopema [Tudaropa u
" | Havaia TpuroHOMeTpHH"
152 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOMN 1
" | ux pemenue
Brniucannbie 1 IEHTpaIbHbBIE YIIIbI, YTOJI MEXITY bubmuorexa [JOK
153. . .
KacaTeJIbHOU U XOpAOH https://m.edsoo.ru/8al1415b2
CucTteMbl TUHEUHBIX HEPABEHCTB C OJTHOM bu6mmoreka [JOK
154. .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
155 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM bu6mmoreka [JOK
' MIEPEMEHHOM U UX pelIeHUE https://m.edsoo.ru/7f42cd2c
156 HecosmecTHble coObiTusa. Dopmyrna ciaoxxeHus bubnunoreka [JOK
" | BeposTHOCTEN https://m.eds00.ru/863f3372
BnucanHuble ¥ LIEHTpaJIbHBIE YIIIBI, YTOJI MEXKY bubnunoreka [JOK
157. . .
KacaTelnbHOU U XOPJIOH https://m.edsoo.ru/8a141940
158 CucteMbl TUHEHHBIX HEPABEHCTB C OJHOU

nepeMeHHoﬁ " UX PCIICHUC
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159 BrnycaHHbIe U IEHTPAJIBHBIE YIJIBI, YTOJ MEKIY bubnuorexa [JOK
' KacaTeJbHOM M XOpIoi https://m.edsoo.ru/8a141b34
N3o0pakeHue perieHus TMHSHHOTO HEPaBEHCTBA bubnuorexa [JOK
160. . .
U UX CUCTEM Ha YHCIOBOU MPAMON https://m.edsoo.ru/7f42c9e4
161 U306paskenue penenns TMHEHHOr0 HepaBeHCTBA bu6mnorexa IIOK
: ¥ MX CHCTEM Ha YHCIIOBOH MpPsIMOii https://m.edsoo0.ru/7f42c9e4
162 HecoBmecTHbie coObITHS. DOpMYIIa CIIOKEHUS bubnuoreka [JOK
" | BeposTHOCTEI https://m.edso0.ru/863f3764
163. | VYrasl MeXIy XOpAaMHU U CEKYIIUMHU
" bubmuorexa [JOK
KonTponsHas pabora o temam "HepaBeHcTBa.
164. . " https://m.edso0.ru/8a1407e8
Cucrtemsl ypaBHeHu#t Teopema [Tudaropa.
165. VYTbl MeXy XOpJaMu U CEKYITUMU
bu6mmoreka [IOK
166. | Toustue pyrKumH https://m.edsoo.ru/7f433c12
167 OO6uacTh onpeesIeHus] © MHOYKECTBO 3HAUYCHUIN bu6mmoreka [JOK
" pynkuMM https://m.edsoo.ru/7f433d84
168 [IpaBuino yMHOKEHUS BEPOSITHOCTEN. Y CJIOBHAS bubnuoreka [JOK
' BEpOSATHOCTh. HezaBucumbIe COOBITHS https://m.edso0.ru/863f38ae
Bnucannbie ¥ ONMCaHHBIE YETBIPEXYTOJIBHUKH, UX bubnuoreka [IOK
169. .
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140f86
170. CriocoOsI 3a1anus QyHKIIHIA
171 BrcanHbie ¥ ONTMCaHHBIE YETHIPEXYTOJIBHUKH, UX bubnuorexa [IOK

IIpHU3HAKU U CBOMCTBa

https://m.edsoo.ru/8a1416d4
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172.

I'padux GpyHKIIIN

173. CaoiicTBa (hyHKIIMH, HX OTOOpaXeHHE Ha TpaduKe
174 [IpaBuiI0 YMHOXEHUS BEPOSATHOCTEMN. Y CIIOBHAS bubnuorexa [JOK
' BeposITHOCTh. He3aBucumbie coObITHS https://m.edso0.ru/863f3b06
BnucanHubie 1 onMcaHHBIE YETHIPEXYTOJIBHUKH, X bubnnorexa [JOK
175. .
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
176. Urenue u noctpoenue rpadukoB GyHKIUIT
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U ONTMCAHHBIX
177. YETBIPEXYTOJIBHUKOB ITPU PEILIEHUN
reOMETPUUECKUX 3a/1a4
178 [Tpumepst rpadkoB PYHKIHI, OTpaKAIONTUX
" | peanbHBIE IPOLIECCHI
179 DYHKITNH, OTMMCBHIBAIONTUE TIPSIMYIO M 00OpaTHYIO bubmuorexa [JOK
' MIPOMOPLIMOHAIBHBIE 3aBUCUMOCTH, X I'paduKu https://m.edsoo.ru/7f434bbc
180 [IpencraBienue cny4aitHOTO SKCIIEPUMEHTA B bubnuoreka [JOK
' BUJIE J€pPEBa https://m.edsoo.ru/863f3che
IIpuMeHeHMe CBOWCTB BIMCAHHBIX U ONMCAHHBIX
181. YeThIPEXYTOJILHUKOB MIPH PEIICHUN
reOMEeTPUYECKUX 3aa4
182. I'unepbona
183 B3anMHOe pacnoioxkeHue ABYX OKPYKHOCTEN, bubnuoreka [IOK

o01ue KacaTenbHbIe

https://m.edsoo.ru/8a1410a8
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bubmuoreka [JOK

184. | Tunepbona https://m.eds00.ru/7f4343e2
bubmmoreka [{OK
— 2
185. | Tpagux pyncumn y =x https://m.eds00.ru/ 7434572
186 [IpencraBnenue cnydailHOTO 3KCIIEPUMEHTA B bubnuorexa [JOK
" | Bume nepesa https://m.eds00.ru/863f3f20
. bubmmnoreka LIOK
187. | Kacanue oxpyxsocreii https://m.edsoo.ru/8a1410a8
Oynakmun Y =X%, Yy = X3,y = VX, y = |x|; bubnuorexa [JOK
188. | rpadwudeckoe penieHNe ypaBHEHUN U CUCTEM https://m.edsoo.ru/7f434d38
YpaBHEHUU
189 Pemrenne 3agad mo reme "YT1ubl B OKPYKHOCTH. bubnuoreka [IOK
' BnucanHubie 1 ONTMCaHHBIE YETHIPEXYTOJIBHUKH " https://m.edsoo.ru/8a141c88
. bu6mmoreka [IOK
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
190. L https://m.edsoo.ru/7f4371aa
KypcoB 7 u 8 Kj1accoB, 00001IeHne 3HAaHU I
bu6mmoreka [JOK
191 Hrorosas xouTposbsHas padbora / Beepoccuiickas https://m.edsoo.ru/7f434eb4
' poBepoyHas pabora bubnuoreka [JOK
https://m.edso0.ru/8a142368
. bubmuoreka [JOK
192. B 0
CEPOCCIHEKA HPOBSPOTHA pabota https://m.edso0.ru/863f4128
. bubmuoreka [JOK
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
193. . https://m.edsoo.ru/8al41ddc
KypcoB 7 u 8 KiaccoB, 00001IeHre 3HaHU!
194 [ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB bubnunoreka [JOK

KypcoB 7 u 8 KiaccoB, 0000IIeHre 3HaHU !

https://m.edsoo.ru/7f43736¢
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[ToBTOpEHME OCHOBHBIX NOHATUI U METOJIOB 1 bubnuorexa [JOK
195. . :
KypcoB 7 u § KiaccoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/8al4lefe
196. [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 u 8 kj1accoB, 0000111eHEe 3HAHU I https://m.edsoo.ru/7f437510
197, [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 u 8 K1accoB, 0000111eHEe 3HAHU I https://m.edsoo.ru/7f4376b4
1 bubmmoreka [IOK
198. | TlosTopenne, obobmerme. Tpader https://m.eds00.ru/863f4312
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
199. .
KypcoB 7 u 8 K1accoB, 00001IeHe 3HAHU I https://m.edsoo.ru/8al1420ac
200. [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 00001IeHe 3HAHU I https://m.edsoo.ru/7f436b88
201, [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1
KypcoB 7 u 8 kj1accoB, 00001IeHre 3HAaHU
202. [ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB 1 bu6mmoreka [IOK
KypcoB 7 u 8 K1accoB, 00001eHne 3HAaHU I https://m.edsoo.ru/7f437858
1
203, [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
KypcoB 7 u 8 Kj1accoB, 000011IeHrEe 3HAaHU I
204. [ToBTOpenue, 0606menue. CiaydaiiHbie COOBITHUSI. 1
BepositHocTh. ['padsr.
204

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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9 KUIIACC

KoaunyecTBo yacoB

DJIeKTpOHHbIe U poBbIe

Ne Tema ypoka Hata (]
w/n Yp Beero KonTpoabHubie W3yuenHs oopasoBaTe/IbHbIC
padoThbI pecypchl
1 PanmionaneHbIe yncna, UppaluoHaIbHbIC YUCIa, 1
KOHEUYHbIE U OECKOHEYHBIE ACCSITHYHBIC APOOH
MHO0KecTBO JeHCTBUTENBLHEBIX UHCE;
2. JICUCTBUTEIIBHEIC YMCIIa KAK OSCKOHEUHBIC 1
NECSITUYHBIE TPOOH
B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKTY
3. MHOKECTBOM JICHCTBUTEIILHBIX YHCET U 1
MHOECTBOM TOYEK KOOPAMHATHOM MpAMOM
4, [IpencraBnenue qaHHBIX 1 bubmorexa [IOK
https://m.edsoo0.ru/863f47ea
5 Omnpenenenrne TPUTOHOMETPUICCKUX (PYHKITUN 1 bubmuorexa [IOK
' yrioB ot 0° 1o 180° https://m.edsoo.ru/8al424bc
6. @opMyIbl IPUBEICHUS 1
CpaBHEHHE ICUCTBUTEIBHBIX YUCET,
7. apupMETHUYECKUE JICHCTBUS C IEHCTBUTEIIBHBIMU 1
YUCIIaMH
g [TpubmmxEHHOE 3HAYCHHUE BEIIMYMHBI, TOYHOCTD 1
' MPHOIIHKCHHSL.
9. OxpyriieHne uncen 1
10 OmnucartenpHas CTaTUCTUKA 1 Bubmmorexa LIOK
' https://m.edsoo0.ru/863f47ea



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/863f47ea

bubmuoreka [JOK

. T
1 COPENE KOCHIYCOR https://m.edsoo.ru/8a14336¢
12. Teopema KOCHHYCOB
13. Oxkpyrienue yucen
14. [Ipukuaka u orieHKa pe3yJbTaTOB BHIYMCICHHUI
15. [Ipukuaka v olieHKa pe3yJbTaTOB BHIYMCICHHUI
16. Omneparuu HaJ COOBITHUSIMU

bu6moreka [IOK

. T

o COPENA KOCHHYCOR https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK

. T
18 cOpENa CHHYCOR https://m.edsoo.ru/8al42e8a
19 JIuneitnoe ypaBHeHue. Penienue ypaBHeHH, bubnuorex [IOK

' CBOJSILINXCS K JIMHEUHBIM https://m.edso0.ru/7f43bf66
20 JIuneitnoe ypaBHeHue. Penienue ypaBHeHM,

' CBOJSILIUXCSA K JIUHEHHBIM
21 KBanpatHoe ypaBHeHnue. Pelienue ypaBHEHU, bubnmuorexa [JOK

' CBOJIAIIMXCS K KBaIPAaTHBIM https://m.edsoo.ru/7f43c542
22. HezaBucumocTtb coOBITUI
23. Teopema cuHycoB
24, Teopema cunycos



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHU,

bubmuoreka [JOK

25. CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo0.ru/7f43c542
26. buxBanpaTHbie ypaBHEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f43c3d0
27. bukBanpaTHbie ypaBHEHUS bubmorexa [TOK
https://m.edsoo.ru/7f43c3d0
28. KoMOuHaTopHOE IPaBUIIO YMHOKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/863f4e16
99, HaxoxaeHnue nivH CTOPOH M BEJIMYMH YIJIOB bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8a1430b0
30. Pemienne TpeyroinpbHUKOB bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
31 Hpmfx'[epmu pemeHHﬂvypaBHeHHﬁ TpPEThEN U
4eTBEPTOM CcTereHel pa3ioKeHHeM Ha MHOKHUTEIN
3. HpI/IIE/‘IepBIu peI_HeHI/IHvypaBHeHI/If/'I TpETbeil U
4eTBEPTOM CcTereHel pa3ioKeHHeM Ha MHOXKHUTEIN
33. Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
34, [TepecranoBku. @aktopuasi. CoueTaHusi U YUCIIO bubnmuorexa [JOK
COYCTaHUit https://m.edsoo.ru/863f4e16
35. Pemenue TpeyroapHuKoB BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42ac0
36. Pemenue TpeyroapHuKoB bubmorexa HOK
https://m.edsoo.ru/8al42ac0
37. Pemenne n1poOGHO-palIMOHANBHBIX YPaBHEHUIH Bubmorexa LIOK
https://m.edsoo.ru/7f43c9b6
38, Pemienune TeKCTOBBIX 33724 anredpandeckum

METOI0M



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/7f43c9b6

Pemenue TekcTOBBIX 3a7a4 anredpandeckum

39.
METOJIOM
bubmmoreka [{OK
40. Tpeyroeriic Hacians https://m.edso0.ru/863f5014
41. Pewrenne TpeyronbHuUKOB bubmmorexa LHOK
https://m.edsoo.ru/8al42ac0
[IpakTHueckoe NpUMEHEHHE TEOPEM CUHYCOB U bubnuorexa [JOK
42.
KOCHHYCOB https://m.edsoo.ru/8al42c3c
Pemrenne TeKCTOBBIX 33124 aNreOpandeckuM
43 METOA0M
KonTtponbnas paborta no teme "YpaBHeHus ¢ bubnuoreka [IOK
44, . .
OJTHO¥ MepeMeHHO PerieHne TpeyroinbHUKOB " https://m.edsoo.ru/8a14392a
45. VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro Ipaduk Bubnuorexa LIOK
https://m.edsoo.ru/7f43d0b4
[IpakTueckas padota "Beruncinenue bubmuorexa [JOK
46. BEPOSATHOCTEH C MCIOJIb30BaHHEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(yHKIMIA SJIEKTPOHHBIX Ta0IHIT"
47, [IpakTHyeckoe NprUMEHEHHE TEOPEM CUHYCOB U
KOCHHYCOB
48, [IpakTHdeckoe NpUMEHEHHNE TEOPEM CHHYCOB U
KOCHHYCOB
49. YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro Tpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
50. Cucrema 1ByX JIMHENHBIX YPABHEHUM C JIBYMs
NepEMEHHBIMH U €€ pelleHne
51 CucreMa AByX JMHEHHBIX YPAaBHEHHH C ABYMsI

NEpCMCHHBIMU U eé peaicHuc



https://m.edsoo.ru/863f5014
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/7f43d0b4

I'eomerpuueckast BeposTHOCTh. CiryuaiiHbIi BBHIOOD

bubmuoreka [JOK

52. TOYKHU U3 (QUTYPHI HA IJIOCKOCTH, M3 OTPE3Ka, U3 https://m.edsoo0.ru/863f5884
YT OKPYKHOCTH
bubnuorexa [JOK
53. [TonsiTre 0 mMpeoOpazoBaHUM MMOA00HS https://m.e dscl)_}).ru 183143ab0
bubnnorexa [JOK
o4, CoOTBETCTBEHHBIE 3IEMEHTHI NOJOOHBIX QUTYP https://m.e dS(])_f).ru 18a143ded
55, Cucrema 1Byx J'II/II-{GI‘/JIHBIX YPaBHEHUH C JBYMs
MEpEMEHHBIMH U €€ peleHne
56. Cucrema nByx JII/IH"eI‘/'IHLIx YPaBHEHUH C JBYMSI
MEpEeMEHHBIMH U €€ peleHne
57, Pemrenne cucrem IByX ypaBHEHUM, OJHO W3 bubnuoreka [IOK
KOTOPBIX JTMHEHHOE, a IPyroe — BTOPOH CTeNeHH https://m.edsoo.ru/7f43d23a
['eomeTpuueckas BeposTHOCTh. CirydaliHBIN BEIOOD bubmuorexa [JOK
58. TOYKH U3 GUTYPHI HA IJIOCKOCTH, U3 OTPE3Ka, U3 https://m.edsoo.ru/863f5e10
JYT'H OKPY>KHOCTH
59. CoOTBETCTBEHHBIE JIEMEHTHI TOJOOHBIX GUTYP
TeopeMa 0 mpou3BEACHUU OTPE3KOB XOP/I, TEOpEMa bubnmuorexa [JOK
60. 0 MIPOU3BEICHUU OTPE3KOB CEKYIIHNX, TeOpeMa O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeabHOM
~ Pemenue cucreM AByX ypaBHEHH, OJTHO U3 bubnuoreka [IOK
KOTOPBIX JTHHEHHOE, a IPyroe — BTOPOH CTEIECHH https://m.edsoo.ru/7f43d55a
62, Pemenue CI/ICT?M JIBYX ypaBHEHUH, O,Z[H? u3
KOTOPBIX JJUHEHHOE, a APYroe — BTOPOi CTENEHH
63, Pemienue cucrem IByX ypaBHEHUI, 0/1HO U3

KOTOPBIX HHHCﬁHOC, a Ipyroc — BTOpOI71 CTCIICHHU



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/7f43d55a

I'eomerpuueckast BeposTHOCTh. CiryuaiiHbIi BBHIOOD

bubmuoreka [JOK

64. TOYKHU U3 (QUTYPHI HA IJIOCKOCTH, M3 OTPE3Ka, U3 https://m.edso0.ru/863f5a50
JyTH OKPY)KHOCTH
Teopema o IPOU3BEICHUU OTPE3KOB XOP/I, TEOPEMa
65 0 MPOM3BEACHUH OTPE3KOB CEKYIIHX, TEOpeMa O bubmorexa [TOK
' P Pes VI, TEOP https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTreabHOM
Teopema o IPOU3BEICHUU OTPE3KOB XOP/I, TEOPEMa
66 0 MPOM3BEACHUH OTPE3KOB CEKYIIHX, TEOpeMa O bubmmorexa [TOK
' P pes YHUIX, Teop https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTreabHOM
67 I'padmueckas nuHTEpIIpEeTaLIUs CUCTEMBI YpaBHEHU N
' C IByMsI ITE€peMEHHBIMU
68 Pemenue TeKCTOBBIX 3a1a49 alNreOpandecKum
' crocooom
69 Perrenne TekcTOBBIX 33124 aNreOpandecKuM
' crocobom
['eomeTpuueckas BepossTHOCTh. CirydaliHBIN BEIOOD bubmuorexa [JOK
70. TOYKH U3 GUTYPHI HA IJIOCKOCTH, U3 OTPE3Ka, U3 https://m.edsoo.ru/863f5bfe
IYTH OKPY)KHOCTH
7 [IpumeneHne TeopeM B PEIICHUH T€OMETPUUECKUX bubnuoreka [JOK
' 3aj1a4 https://m.edsoo.ru/8a143f06
[IpuMeHeHre TeopeM B PEIICHUH IeOMETPUYCCKIX bubnnoreka [JOK
72.
3aj1a4 https://m.edsoo.ru/8al1443fc
73. Pemenue 3agau no teme «Pemienue 2paBHeHUID.
74 q N bubmuoreka [JOK
. WCJIOBBIE HEPABEHCTBA M UX CBOWCTBA
P https://m.edsoo.ru/7f43ad5a
75. UncnoBbie HEPABEHCTBA U UX CBOMCTBA



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/7f43ad5a

76 Ucnbitanue. Ycnex u Heyaaua. Cepust HCIIBITAHUN bubnmoreka [JOK
' JI0 TIEPBOTO ycCIiexa https://m.edso0.ru/863f6162

[IpuMeHeHne TeOpeEM B PELIEHUH F€OMETPUYECKHUX bubnuorexa [JOK

. 3a1a4 https://m.edsoo.ru/8a144578
KonTtponsHas padora no Teme " Cucremsl bubnuorexa [JOK

78. ypaBHeHui. [IpeoOpazoBanue moo0usl. https://m.edsoo.ru/8al447a8
MeTtpurueckue COOTHOLIEHHS B OKPYKHOCTH"
JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX bubnuorexa [JOK

79. pelieHne https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX bubnuoreka [IOK

80. | pemene https://m.edsoo.ru/7f43af08
JIuHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX bubnuoreka [IOK

8L | pemene https://m.edsoo.ru/7f43af08
UcneiTanue. Ycnex u Heynava. Cepusi UCTIBITAHUI bubmuorexa [JOK

82. JI0 TIEPBOTO ycIiexa https://m.edso0.ru/863f6356
Omnpenenenre BEKTOPOB. PU3HUECKUI U bubnuoreka [IOK

83. . .
TCOMETPUYECKUI CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
Clio’)keHue ¥ BBIYUTAHUE BEKTOPOB, YMHOXKEHHUE bubmuoreka [JOK

84. .
BEKTOPA Ha YKCJIO https://m.edsoo.ru/8al44a8c
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU

8. MEPEeMEHHOM U UX pelIeHHe
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU

86. MIEPEeMEHHOMN U UX PellIeHUe
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU

8. IIEPEMEHHOM U UX PELICHHUE

88 Hcneitanue. Yenex u Heynada. Cepust HCIIBITaHUN

A0 IICPBOTO yCIICXa



https://m.edsoo.ru/863f6162
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

CnoskeHHe U BbIUMTAaHHUC BCKTOPOB, YMHOXKXCHUC

bubmuoreka [JOK

89. BEKTOpa Ha YKHCIIO https://m.edsoo.ru/8a144d52
90. CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO
91. KBagparHble HEpaBEHCTBA U UX PEILICHUE Brbmiorexa LIOK
https://m.edsoo.ru/7f43b098
92. KBanparHble HEpaBeHCTBA U UX PElLLIEHUE Brbmiorexa LIOK
https://m.edsoo.ru/7f43b21e
93. KBagparHble HEpaBEHCTBA U UX PEIICHUE Brbmiorexa LIOK
https://m.edsoo.ru/7f43b5a2
94, Ucneiranus bepuynnu. BepostHocTH cOObITHII B bubnuoreka [IOK
CepUH MCIIbITaHu# bepHyu https://m.edsoo.ru/863f64d2
95, PaznoxeHne BekTOpa 1Mo IByM HEKOJUTHHEAPHBIM
BEKTOpam
bubnuoreka [IOK
9. Koopaarer pekropa https://m.edséf).ru/8al44fbe
97. KBagpatHble HepaBEHCTBA U UX PEILICHUE
98. KBagpatHble HepaBEHCTBA U UX PEILICHHE
99, I'paduueckas nHTEpIpETALMS HEPABESHCTB U bubnunoreka [JOK
CHCTEM HEPABCHCTB C JBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
100. Ucneiranus bepuynnu. BepostHOCTH cOOBITHII B bubnunoreka [JOK
CepHH UCTbITaHui bepHymim https://m.edso0.ru/863f6680
101, CkansipHO€ MPOU3BENECHUE BEKTOPOB, ET0 bubnuoreka [IOK
MIPUMEHEHHE I HAX0XJACHUS JJIUH U YTIIOB https://m.edso0.ru/8a14539c¢
102, CkansipHO€ NIPOU3BENECHUE BEKTOPOB, €T0 bubnuorexa [IOK

NPUMCHCHUC IJId HAXOXKACHU NJIMH U YT'JIOB

https://m.edso0.ru/8a14550e



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

I'paduueckast MHTEpIIpETALIUS HEPABEHCTB U

103. CHCTEM HEpaBEHCTB C IBYyMs II€PEMEHHBIMU
104. | Pemenue 3anau no reme "HepaBencrna"
bubmmoreka [{OK
Kk N .
105 BajipaTHyHas QyHKIM, e€ TpaguK U CBOWCTBA htts://m.edsoo.ru/7f4396¢6
bubmmoreka [IOK
. "N b "
106 paktudeckas padora "Hcnbitanus beprymiu htts://m.eds0o.ru/863f67de
107 Pemenue 3a1a4 ¢ momMoIpI0 BEKTOPOB bubmorexa HOK
' 8 H P https://m.edsoo.ru/8al44c3a
108 Pemrenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB bubmorexa LTOK
' s - P https://m.edsoo.ru/8a1458c4
N . bubmuorexa [JOK
109. | Ksagparuunas QyHkuus, e€ rpaduk U cBOCTBa htts://m.edsoo.ru/7f439842
N . bu6mmoreka [IOK
110. | Ksagpartuunas ¢pyHkuus, e€ rpaduk U cBONCTBA htts://m.edsoo.ru/7f4399b4
11 [TapaGosa, KOOpIMHATHI BEPIIMHBI TapabOJIbI, OCh bubnuoreka [IOK
" | cuMMeTpuu mapaboIbl https://m.edsoo.ru/7f439eb4
112 CnyyaliHasi BeIMUMHA U pacpeiesiCHUe bubmuoreka [JOK
" | BeposTHOCTEH https://m.edsoo.ru/863f6b44
113 [IpuMeHeHre BEKTOPOB ISl pEeIIeHUs 3aa4
" | pusuKH
bubnuoreka [JOK
. P HB n
114 elIeHue 3ajay mno teme "BekTopel https://m.eds00.ru/8al45008
115 [Tapabona, KOOpAMHATHI BEpIIMHBI TApadOJIbl, OCh bubnuoreka [IOK
" | cummeTpun mapadoibl https://m.edsoo.ru/7f43a03a
116 [Tapabona, KoOOpAMHATHI BEpIIMHBI ApadoJIbl, OCh bubnuorexa [IOK

CUMMETPHUHU NapadoIIbl

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/8a145b08
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https://m.edsoo.ru/7f43a1ac

117, [Tapabona, KOOpAWHATHI BEPIIMHBI TAPAOOJIbI, OCh bubmuorexa [IOK
CHMMETpHH apaboJIbl https://m.edsoo.ru/7f43a31e
118, MareMatnueckoe 0KUAAHUE U TUCIIEPCUs bubnuorexa [JOK
CIy4aiiHOW BEJIIMYMHBI https://m.edso0.ru/863f6da6
119. | /JlekapToBBI KOOPAMHATHI TOYEK HA IIJIOCKOCTH
. bubmnoreka LIOK
120. | ¥paptierine mpsvoit https://m.edscl)lo.ru/8a145048
121, [TapaGoua, KOOpAMHATHI BEPUIMHBI TApaOOJIbl, OCh bubnnorexa [JOK
CUMMETPHH TTapadoJIbl https://m.edsoo.ru/7f43a526
122, [TapaGomna, KoOpIMHATHI BEPIIMHBI TapabOJIbl, OCh
CUMMETPUHU NTapaloJIb
123 I'padukn pynkumii: y = KX, y = kx + b, y=Kk/x,
y=x3, y=VX, y=|x|
124, [Ipumepsl MaTEMATHYECKOTO OXKUIAHUS KaK bubmuorexa [JOK
TEOPETHYCCKOTO CPEAHEr0 3HAUCHHUS BETUUHNHBI https://m.edsoo0.ru/863f6f86
125. | VYpaBHeHue npsamon
bubnuoreka [JOK
126. | Vpastierine OkpyiKiOCTH https://m.eds;f).ru/8al4635a
197 I'padukn dpyukumii: y = KX, y = kx + b, y=Kk/X,
y=x3, y=vX, y=|X|
128, I'padukn dpyukumii: y = KX, y = kx + b, y=Kk/x,
y=x3, y=vX, y=|X|
129 I'paduku dynkumit: y = kX, y = kx + b, y=k/x,
y=x%, y=vX, y=|X|
130. | IlonsTue o 3aK0HE OONBIINX YHCET bubmmorexa [IOK

https://m.edso0.ru/863f72c4



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/863f72c4

KoopaunaTsl TOueKk nepecedeHust OKpyKHOCTH U

bubmuoreka [JOK

131. npsSIMOi https://m.edso0.ru/8a146620
132 MeTo1 KOOpIAWHAT TIPH PEIICHUU Te€OMETPUICCKIX
3a/1a4, MPaKTUICCKHUX 3a71a4
133 I'paduku pynkumii: y = kX, y = kx + b, y=Kk/x,
y=x3, y=vX, y=|X|
134, I'padukn pynkumii: y = kX, y = kx + b, y=Kk/x,
y=x3, y=VX, y=|x|
" " bubamnoreka LIOK
135. | Pemrenue 3amau mo teme "HepaBencra. dyHKIuN https://m.edsoo.ru/7f43ab84
136. | H3MepeHue BEepOsSITHOCTEH C MOMOIIBIO YaCTOT bubmmorexa [IOK
https://m.edso0.ru/863f7652
137 MeTo 1 KOOpJMHAT TIPH PEIICHUN TE€OMETPUICCKUX
3a/1a4, MPaKTUYECKHUX 3a7a4
138, MeTto1 KOOpAMHAT MIPH PEIICHUN TE€OMETPUUYECKUX
3a/1a4, MPaKTUYECKHUX 3a7a4
139. IToHATHE YHCIIOBOM ITOCIEN0BATEILHOCTH Brbmiorexa LOK
https://m.edsoo.ru/7f43e6c6
140, 3agaHue MocaeI0BaTeIbHOCTH PEKYPPEHTHOM bubnmuorexa [JOK
bopmyoii u GopMysI0ii N-ro YIcHa https://m.edsoo.ru/7f43ebda
141. | Apudmerndeckas ¥ reoMeTpUYECcKas IPOTPECCUH ﬁgg:j/?;ziiﬂljﬂ f13ed7e
142. | IlpumeHeHue 3akoHa OOJIBIINX YUCEI bubmmorexa LIOK
https://m.edso0.ru/863f7116
KonTtponsHas padota no Teme "HepaBeHcTBa. bubmorexa [IOK
143. | ®ynxuuun. Bekropsl. JlekapToBbl KOOPAUHATHI HA https://m.edsoo.u/8al 46eQe
bu6nmoreka [JOK

IJIOCKOCTH"

https://m.edso0.ru/8a145b08
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HpaBI/IJIBHBIe MHOTI'OYT'OJIbHUKH, BBIYHUCIICHUC UX

bubmuoreka [JOK

144. 2JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [{OK
. A
145 pudMeTHYeCKas U TeOMETPHYECKasi IIPOrPECCUH https://m.edsoo.ru/7f43f3b4
®opmyitel N-To wieHa apuPMETHIECKON U
146 reoMeTPUUECKOMN IIPOrpPeCCHii, CYMMBI IIEPBHIX N Bubnmorexa HOK
' P porp > M p https://m.edsoo.ru/7f43f58a
YJIEHOB
®opmyibl N-ro uieHa apuPMeTHIecKo 1
147 reOMETPUUECKOHN IIPOTPECCUM, CYMMEI IIEPBEIX N Bubmrorexa HOK
' P porp > M p https://m.edsoo.ru/7f43ef2c
YJIEHOB
148 O6o01menue, cucTeMaTru3aiys 3HaHUH. bubnuorexa [JOK
| IlpencraBneHue TaHHBIX https://m.edso0.ru/863f783c
bu6moreka [IOK
) q .
149 Meno m. JLiuka OkpyKHOCTH https://m.edso00.ru/8al1472c8
bu6mmoreka [IOK
. q .
150 Mo m. JLIKa OKpyKHOCTH https://m.edso0.ru/8al4714c
dopmyitbl N-ro WieHa apuhMEeTUIECKON U
151 TEOMETPUUECKON IIPOTPECCUI, CYMMEI IIEPBEIX N Brbmiorexa LOK
' p porp - M p https://m.edsoo.ru/7f43f0c6
YJIEHOB
®dopmyitbl N-ro WieHa apuhMEeTUIECKON U
152 TEOMETPUUECKON IIPOTPECCHI, CYMMEI IIEPBEIX N Brbmiorexa LOK
' p porp - M p https://m.edsoo.ru/7f43f72e
4JIEHOB
®opmysbl N-ro uieHa apuPMeTHIecKOn 1
153 TEOMETPUUECKON IIPOTPECCHI, CYMMEI IIEPBEIX N Brbmiorexa [JOK
' p porp - M p https://m.edsoo.ru/7f43f8a0
YJIEHOB
154 O0001Ienne, cucTeMaTH3amusa 3SHaHUH.

OmnucarenbHas CTaTUCTUKA
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155. | JlnuHa Ayru OKpY)HOCTH
bubmmoreka [{OK
.| P
156 VHARHAT Mepa yria https://m.edsoo.ru/8al4714c
N300pakeHune 1wieHOB apu(pMeTHIecKoi u
157. | reoMeTpuyYECKON MPOrpeccruil TOUKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH
N300pakeHune 4jaeHoB apupMeTHIECKON 1
158. | reomeTpuYECKOIl MPOTrpeccruii TOUKaMHu Ha
KOOPJIMHATHOM MJIOCKOCTH
159. | JluHelHBIH U SKCIOHEHIIUATIbHBIA POCT
O0o001Ienne, cucTeMaTH3aus 3SHaHUH.
160 [IpencraBnenue nanHbix. OnucaTeabHass bubmorexa ITOK
' Peit A ’ https://m.edso0.ru/863f893a
CTaTUCTUKA
161 [Inomane kpyra, ceKTOpa, CerMeHTa bubmorexa ITOK
' TR KPYTE, pa. https://m.edso0.ru/8a147426
bu6mmoreka [JOK
.| IL
162 HOTHAE KpyTa, ceiropa, cermenta https://m.edso0.ru/8a147750
bu6mmoreka [JOK
.| C
163 HIOTCHPIC TPOLICHTEL https://m.edsoo.ru/7f43fe0e
bubnuoreka [JOK
164. | CowHie mponeHTL! https://m.edsoo.ru/7f4401a6
KontponbHas padoTa no temam "HucioBsie
165 rnocJyenoBaresibHOCTH. [IpaBuiibHBIC bubmorexa [IOK
' 8 P | https://m.edsoo.ru/7f4404f8
MHOTOYTOJIbHUKH. OKPYKHOCTb
166 O06o0meHre, cucTeMaTr3anus 3HaHUH. bubnmuoreka [JOK

BepOHTHOCTL CJ'Iy‘lElﬁHOFO COOBITHS

https://m.edsoo.ru/863f7a4e
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bubmuoreka [JOK

167. IInomans kpyra, cekropa, CerMeHTa
24 P https://m.edso0.ru/8a147750
bubmmoreka [{OK
168. TlouaTrue 0 IBMYKEHNUU IIIIOCKOCTH
https://m.edso0.ru/8a147c82
[ToBTOpEHUe, 0600IICHNE U CHCTEMATU3AIINS
169. | 3HaHui. 3anuCh, CpPaBHEHUE, ICUCTBUS C
JNCUCTBUTEILHBIMH YUCIIAMH, YACIIOBAS TTPsIMast
170 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
" | 3HaHui. [IpOIICHTHI, OTHOIICHUS, TPOTIOPIIHH
171 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
' 3HaHui. OKpyrieHue, TpuOInKeHNE, OIIEHKa
O6o01menue, cucTeMaTru3ays 3HaHUH. bubmuorexa [JOK
172. | BeposTHOCTB Cy4aliHOTO COOBITHS. DIEMEHTHI https://m.edsoo.ru/863f7c9c
KOMOHMHATOPUKH
173 IlapannensHBIN IEPEHOC, TOBOPOT bubmorexa HOK
' P P ’ P https://m.edsoo.ru/8a147f16
174 [lapannenpHBIN IIEPEHOC, TOBOPOT bubmorexa LIOK
' P P ’ P https://m.edsoo0.ru/8a147f16
[ToBTOpEHUe, 0000IICHNE U CHCTEMAaTU3ALINS
175 3HaHUN. PellleHne TEKCTOBEBIX 3aa4 Bubmorexa HHOK
' i https://m.edsoo.ru/7f443b12
apu(PMETHYECKUM CIIOCOOOM
IToBTOpEHue, 0000IIEHNE U CHCTEMAaTH3aLUs
176 3HaHUU. PellleHne TEKCTOBEIX 3a7a4 Brbmiorexa [JOK
' i https://m.edsoo.ru/7f443cd4
apu(pMETHYECKUM CIIOCOOOM
[ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs
. bubnunoreka [JOK
177. 3HaHUU. PellleHne TEKCTOBEIX 3aa4

apu(pMETHYECKUM CIIOCOO0M

https://m.edsoo.ru/7f443fea
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O0001enne, cucreMaTn3ausa 3SHaHUH. DI€MEHTEI

bubmuoreka [JOK

178.
KOMOUHATOPHKH https://m.edsoo0.ru/863f7e54
179. | IlapamnenpHbIi EPEHOC, IOBOPOT
180. | IlapamnenbHbIN EPEHOC, IOBOPOT
[ToBTOpEeHMEe, 0600IIIEHNE U CUCTEMATU3AIHS
181 3HaHu#. [IpeoOpazoBanue anredOpanvdecKkux bubmorexa [TOK
' o https://m.edsoo.ru/7f4441ca
BBIPXXCHUH, TOMYCTUMbBIC 3HAUCHUS
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIHS
182 3HaHu#. [IpeoOpazoBanue anredOpanvdecKux bubmorexa ITOK
' o https://m.edso00.ru/7f444364
BBIPaXKEHUH, TOMYCTUMBIE 3HAUCHUS
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AITHS
183 3HaHuil. [IpeobpazoBanue anrebpandeckux bubmorexa HOK
' L https://m.edsoo.ru/7f4446f2
BBIPXCHUH, TOIYCTUMBIC 3HAYCHUS
O06o06meHre, cucTeMaTH3anys 3HaHHH. DJIeMEHTBI bu6mmoreka [IOK
184. | xomOuHaTopuku. CiydaiiHble BEIUYHHBI U https://m.edsoo.ru/863f8408
pacrpeneeHus
185 [IpumeneHne ABMKEHUM MPU PELICHUH 3a]1a4 bubmmorexa [TOK
' P A PP A https://m.edsoo.ru/8a1480e2
186. | Pemenue 3aga4 no teme" JIBMKEHUS MIIOCKOCTH. "
[ToBTOpEHUE, 0000IICHNE ¥ CUCTEMAaTU3AIHSI
187 3Hanuii. [IpeoOpazoBanue anredbpandeckux bubmorexa LIOK
' O https://m.edsoo.ru/7f444a94
BBIPXKCHUH, TOMYCTUMbIC 3HAUCHUS
[ToBTOpEHue, 06001IeHNE U cCUCTeMAaTU3alIUs
. N bubmuoreka [JOK
188. | 3HaHui. OyHKIMK: NTOCTPOECHUE, CBONCTBA

U3YUYEHHBIX (QYHKIMH

https://m.edsoo.ru/7f444c56
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[ToBTOpEHuUe, 0600IICHNE U CHCTEMAaTU3AIIUS

189. | 3Hanuil. OyHKIUKU: TOCTPOCHUE, CBOMCTBA bubmoreia HOK
o https://m.edsoo.ru/7f444144
M3YYEHHBIX (DYHKIIHHA
190 O06o06menue, cucreMarusanus 3HaHui. CrydaliHbie bubnuoreka [JOK
" | BJIMYMHBI M PACIPE/ICIICHHS https://m.edsoo0.ru/863f861a
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
191 3HaHu#. M3MepeHnne reoMeTpuyecKux BeTuInH bubmmorexa [TOK
' ' P P ' https://m.edsoo.ru/8a148524
TpeyroapHUKH
[ToBTOpenue, 0600IIeHNE, CUCTEMATH3ALIHS
192. | 3uanwil. [lapannenbHble U NEPHIEHIUKYISIPHBIE bubmorexa HOK
https://m.edsoo.ru/8a148650
MPSIMbIE
[ToBTOpEHME, 0600IIIEHNE U CUCTEMATH3AIIHS
193. | 3Hanui. OyHKIWH: TOCTPOCHUE, CBOHCTBA bubmmorexa [IOK
. https://m.edsoo.ru/7f44516a
M3y4YeHHBIX (DYHKITHI
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
194 3HaHu. yHKIHUK: TOCTPOEHUE, CBOMCTBA bubmmorexa [IOK
' e . ’ https://m.edsoo.ru/7f4452e6
M3y4YeHHBIX (DYHKITHI
[ToBTOpEeHue, 0000IICHNE M CUCTEMAaTH3AIIHS
195 3HaHuil. ['padmyeckoe pelieHue ypaBHEHUN U UX bubmmotexa [JOK
' ’ https://m.edsoo.ru/7f445516
CHCTEM
bubnuoreka [JOK
196 HTorosast KOHTpOJIbHAs paboTa hitps://m.eds00.u/8a148920
' P P bubnroreka [JOK
https://m.edso0.ru/863f8b56
[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
197. | 3Hanui. OKpYKHOCTb U Kpyr. ['eomeTpruueckue

TOCTPOCHUA. Vriel B OKPY’KHOCTHU
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[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
198. | 3HaHuil. Boucanuble 1 ONMCaHHbBIE OKPYXHOCTH 1
MHOTOYTOJIbHUKOB
[ToBTOpEHUE, 0600IICHNE U CHCTEMAaTU3AIIS
199. | 3muanmii. ['paduueckoe pernicHne ypaBHEHUH U X 1
CHUCTEM
200. O0001Ienne U cucTeEMaTH3alHAs 3HAHUI 1
201. O0006111eHNE U CUCTEMATH3aLUs 3HAHUI 1
202. O0o001enue, cucTeMaTH3anus 3SHaHUH 1
203. [ToBTOpEeHuE, 0600IIIEHNE, CUCTEMATH3AIIHS 3HAHUN 1
204. [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 204




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

YUYEBHBIN KYPC «AJITEBPA»

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI:IHOJ'IH?ITB, coyucras YCTHBIC u IIMCHbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘-IeCKI/Ie lIeI\/IICTBI/ISI C paMOHaJIbHBIMHW YUCIIaMU

1.2

HaXO)II/ITB 3HAa4YCHUA YU CJIOBBIX BBIpaH(eHHﬁ, IMPUMCHATH
pa3zHooOpa3HbIe CrIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAUEHU I JPOOHBIX

BBIPAKEHUH, coZiepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU

1.3

[Tepexomuts OT oOAHOW (OpPMBI 3aMWCH YWCET K JAPYrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUIHYIO APOOb)

1.4

CpaBHI/IBaTb " YIIOpAA0OYHUBATh palliOHAJIbHBIC YK ClIa

1.5

OKpyrisTh yncia

1.6

BBIMOTHATE TPUKUAKY W OLICHKY PE3YJIbTaTa BBIYUCICHHH, OIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAKCHUN. BBINOMHATH OEUCTBUS  CO

CTCIICHAMMU C HAaTYpaJIbHBIMHU IMOKA3aTCIISIMU

1.7

HpI/IMCHHTL INPpU3HAKK OCIMMOCTH, Pa3JIOKCHHUC Ha MHOXUTCIU

HAaTypaJIbHbIX YU CCII

1.8

Pemars IMPAKTUKO-OPHUCHTUPOBAHHLIC 3aJa4u, CBs3aHHBIC C
OTHOIICHHUECM BCJIIMYWH, MpoNnoOpuUOHAJIBHOCTBIO BCJIMYHH,
IMPOLCHTAMH, HWHTCPHNPCTUPOBATL PE3YJIbTAThl PCHICHHUA 3adad C
y‘IéTOM OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBaACMBbIX

00BEKTOB

AJ'II‘GGpaI/I‘-ICCKI/Ie BbIPAKCHUA




Hcnonp3oBarh anredpanyeckyt0 TEPMHUHOJIOTUIO U CHUMBOJIHKY,

21 MIPUMEHSATH €€ B IIPOLIECCE OCBOEHMSI yueOHOr0 Marepuaa
95 Haxomuth 3HaueHuss OyKBEHHBIX BBIP@XEHUHW IIPU 3aJaHHBIX
' 3HAUEHUSAX IEPEMEHHBIX
93 BemonsaTe mpeoOpa3oBaHUs LEIOTO BBIPAKEHHS B MHOTOYICH
' MIPUBEACHUEM I10I00HBIX CIaraéMblX, paCKpbITHEM CKOOOK
BbInoyIHATE YMHOKEHHE OJTHOYWIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTOWJIEH, NMPUMEHATh (POPMYNbl KBagpaTra CyMMbI M KBajJpara
pa3zHoCTH
OcymiecTBIATh  pa3jOKEHUE MHOTOUYJIEHOB HA MHOXUTENIU C
25 MTOMOIIBIO BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTENS, TPYINIUPOBKU
CJIaraeMbIX, IPUMEHEHHS] POPMYIT COKPAIIEHHOTO YMHOXKEHHUS
26 [IpumensTh MpeoOpazoBaHusi MHOTOWIECHOB ISl pEIIEHUs Pa3InYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Bark CBOMCTBA CTENEHEN C HATypalIbHBIMU MOKA3ATEISIMU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUIN
3 VYpaBHEHHs 1 HEPABEHCTBA
Pemates nuHElHBIE ypaBHEHHS C OJHOW TMEPEMEHHOH, MPUMEHSS
3.1 MpaBUiIa epexoa OT UCXOIHOTO YPABHEHUS K pABHOCUIIBHOMY EMY.
[IpoBepsTh, ABIASETCA M YUCIO KOPHEM YPaBHEHUS
39 [IpumensaTs rpaduueckue METOAbI TMPU PEHICHUH JTHUHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [logOupars mnpuMepsl TMap 4YHUCEN, SBISAIOIIUXCA PpEUICHHEM
' JIMHENHOTO YPaBHEHMUS C IByMsI IEPEMEHHBIMU
CTtpouTh B KOOPIMHATHON INIOCKOCTH I'paMK JIMHEHHOTO ypaBHEHUs
3.4 C ABYMSI IIEPEMEHHBIMU; MOJIB3YSICh TPAUKOM, TPUBOJUTH MPUMEPHI
peuleHus ypaBHEHUs
35 Pemlate  cucrtembl JABYX JIMHEWHBIX YpPaBHEHHMH C  JIByMs
' NepEMEHHBIMH, B TOM YHCIIe TpadUuecKu
CocraBmisTh U penaTh JMHEMHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIOBHIO 33Ja4, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4y MOJIyYEHHBIH pE3yabTaT
4 Koopaunats! u rpadpuku. @yHKuuu




4.1

N300paxxaTh Ha KOOPAWHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIHE
3aIaHHBIM KOOpJMHATaM, JIydd, OTPE3KH, MHTEpBabl, 3aIllUCHIBAThH

YHCJIOBBIC ITIPOMECIKYTKH HA anre6pa1/1qec1<0M SA3BIKE

4.2

OrMmeuath B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKH II0 3aJaHHBIM

KOOPJAMHATAM

4.3

CrpouTts rpaduku THHEHHBIX GyHKIUNA. CTPOUTH rpaduK QYHKIHH Y

= [x]

4.4

OnuceiBaTh ¢ MOMOLIBIO0 (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSIHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxoauts 3HaueHre (QyHKIMH 110 3HAYEHUIO e€ apryMeHTa

4.6

[lonumars rpaduueckuii crnoco® TMpeAcCTaBICHHUS U aHalu3a
nH(popMaluY, W3BJIEKaTh W HWHTEPIPETHPOBATH HHPOPMAIUIO U3

rpauKoOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN

YUYEBHBIN KYPC «TEOMETPHSI»

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacrio3naBath M3y4eHHbIE TeOMeTpUUECKUe (PUTYPBI, ONIPENENSITh UX
B3alMHOE pacrojo)KeHue, u3o0pakatb reoMeTpudeckue QuUrypsl,
BBITIOJIHATH YEPTEXKU MO YCIOBHUIO 3a1aud. V3MepsaTh JIMHEHHbIE U
YIJI0BbIE€ BEIMYUHBI. Pemare 3a1a4i Ha BBIUMCICHUE JITMH OTPE3KOB

" BCJIMYUH YI'JIOB

6.2

Jlenates rpyOyI0 OIICHKY JTMHEWHBIX U YTIOBBIX BEIMYUH IPEIMETOB B
peanbHON KU3HU, pa3MepoB MPHUPOJHBIX OOBEKTOB. Paznuyarhb

pasMEPhbI 3TUX 0O0BEKTOB 110 IMOPAAKY BCIIMYHNHBI

6.3

CTpOI/ITL YCPTEIKU K TCOMCTPUICCKHUM 3a/ladaM

6.4

ITonp30oBaThCs IMIpU3HaKaMH paBCHCTBA TPECYTrOJIbHUKOB,
HCIIOJIb30BaTh IIpU3HAKA u CBOMCTBA paBHO6e)IpeHHLIX

TPECYTrOJIbHUKOB IIPpU PCIICHUHN 3a1a4

6.5

HpOBO,Z[I/ITL JJOTHYCCKHUEC pacCyKaACHUA C HCIIOJIb30BAHHEM

TCOMETPHUUCCKUX TCOPEM




6.6

[Tonp30BarbCs IIpU3HAKAMU paBeHCTBa IIPSAMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIHMAHBI, IIPOBEIEHHON K TMIIOTEHY3€

IIPSIMOYT'OJIBHOTO TPEYIrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Ornpenensars mapamuiebHOCTh MPSAMBIX C TIOMOIIBIO YTIJIOB, KOTOPHIE
o0pasyer ¢ HuUMHU cekymas. OnpeaensTs NapayIeIbHOCTh MPSMBIX C
MIOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPAMOM JO TOUEK

JAPYrou npsiMou

6.8

Pemrate 3agaun Ha kieTyaToi Oymare

6.9

[IpoBOIUTH BBIUMCIEHHUS M HAXOJIUTh YMCIOBBIE U OyKBEHHbBIE
3HAQYEHMsS YIVIOB B TEOMETPUYECKMX 3a7adax C HCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYrOJIBHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU IMEPECEUYECHUU JABYX MapAJUIEIbHBIX MPSMBIX

CeKYIHeﬁ. Pemats MPAKTUYCCKUC 3aJIa4Y1 Ha HAXOXKJICHUC YIJIOB

6.10

Bnagerp TmMOHSATHEM TeOMETPUYECKOTO MeCcTa TOYeK. YMeTh
OTIPENeNATh OMCCEKTPUCY yria M CEpeAUHHBIH MEepHeHAMKYISp K

OTPE3KY KaK T€OMETPHUIECKUE MECTa TOUEK

6.11

DopMyIHpOBaTh OMNpEAeTeHHUs] OKPYXKHOCTH U Kpyra, XOpIsl U
IaMeTpa OKpPY)KHOCTH, IIOJIb30BaTbCsl WX CBOWCTBAMHU. YMETh

MIPUMEHSTH 3TU CBOMCTBA MPU PELICHUH 3a]1a4

6.12

Bnagers moHsTHEM ONMMCAHHOIN OKOJIO TPEYTOJbHHKA OKPYXHOCTH,
yMmeTb HaxoauTb e€ ueHtp. llonp3oBaThes (akramMmu o TOM, YTO
OMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA NEPECeKaloTCsa B OJHOU TOUKE, U
0 TOM, 4TO CE€peIMHHBIEC IEPIICHUKYIISPHI K CTOPOHAM TPEYTrOJbHUKA

IEPECEKAIOTCA B OI[HOfI TOYKC

6.13

Bnagers moHsiTMEM KacaTelbHOM K OKPY’KHOCTH, II0JIb30BATbhCA
TeopeMoﬁ 0 TNCPHCHAUKYISAPHOCTU KacaTeJbHOM | paauyca,

HpOBC,Z[éHHOl"O K TOYKC KaCaHHA

6.14

ITonwr3oBaThCs HpOCTCﬁHIPIMH IrCOMCTPUYICCKUMU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBOI{I/ITL OCHOBHBIC TCOMETPUUCCKUEC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IHHEHKH

YUYEBHBIN KYPC «BEPOSATHOCTbh U CTATUCTUKA»




Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposTHOCTb U cTaTUCTHKA
Uurate wuHGpOpMAIMIO, TPEACTABICHHYIO B Tabnumax, Ha
51 quarpammax, IpeICTaBisATh JaHHbIE B BUAE TaOMUL, CTPOUTH
' JMarpaMMBl (CTOJIOMKOBBIE (CTOIOUATHIE) H KPYTOBBIE) 10 MaCCUBAM
3HA4YCHUI
59 OnuceiBaTh M HHTEPIPETHUPOBATh pEaAJIbHbIE YHCIIOBBIE JIaHHBIE,
' Ipe/icTaBJIeHHbIE B Ta0IMIIaX, HA Juarpammax, rpapukax
Wcnonb3oBarh A ONMCAaHUS  JIaHHBIX  CTATUCTHYECKHE
5.3 XapaKTEPUCTUKU: cpeiHee apu(dMeTnyeckoe, Mearana, HauOoJibliee
Y HauMeHbIlIee 3HaYeHHUsI, pa3Max
HNmers mpencraBiieHHEe O CIy4allHOM W3MEHYHMBOCTH Ha IPUMEpPAX
5.4 1eH, (U3MYECKUX BEIMYMH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC

YUYEBHBIN KYPC «AJTEBPA»

Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTara

1 Yucna v BRIYUMCICHUS

Hcnonn3oBarh Ha4daJIbHbIC MpeaACTaBJICHHA (6] MHOXKCCTBC
11 ,Z[eﬁCTBHTGHLHLIX quCcel AJid CpaBHCHUA, OKPYIJTICHUS U BBI‘IHCHCHPII;’I,
I/1306pa)l(aTI> JICCTBUTEJIbHBIC YHCJIAa TOYKaMHM Ha KOOpHHHaTHOfI

MPSIMOU

IIpuMeHsTh TOHATHE apU(METHUYECKOrO KBAJPAaTHOTO KOPHS,
12 HAXOJUTh KBAJpaTHblE KOPHH, MCIOJIB3YySd IPH HEOOXOIMMOCTH
KaJIbKYJIATOD, BBIMNOJIHATh npeoOpa3oBaHus BBIPAKEHU,

COJACPpKAMUX KBAAPATHBIC KOPHU, UCIIOJIB3Ys CBOMCTBA KOpHeﬁ

13 Hcnonb3oBaTh 3amucu OOJBIIMX W MallBIX YHCET C IIOMOIIIBIO

JeCSITUUHBIX Apo0elt u cTeneneii yrncna 10




AnreOpanyecKkue BEIPaXKCHUS

2.1

[IpuMeHsTh MOHATHE CTENEHU C UEIbIM IOKAa3aTeJeM, BBIMOJIHATH
MpeoOpa3oBaHMsl BBIPAKCHUN, COJCPKAIIUX CTEMEHH C IICNIbIM

IIoOKa3aTcjiIcM

2.2

BbInonHATE  TOXKACCTBEHHBIE MPEOOpPA30BaHUS  pallMOHATBHBIX
BBIPQKCHUII HA OCHOBE IpPaBWJI ACHUCTBUM HAaJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsIMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

24

[IpumensaTs npeoOpa3zoBaHUs BRIPAKEHUN I PELICHUS Pa3InYHbIX

3a1a4 U3 MaTCMaTUKH, CMEKHBIX IPEAMETOB, U3 peaJ'II)HOI\/JI IMPaKTUKH

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemrate nuHENHBIE, KBaJpaTHBIE YpPAaBHEHUS M palMOHAIbHbBIC
YpaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYMS

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpOCTEHIIME MCCIEIOBAHNUS YPAaBHEHUH M CHUCTEM
YpaBHEHMH, B TOM YHCIE€ C MPUMEHEHHEM TIpaduyecKux
IpeCTaBICHUH (yCTaHABINBATh, UMEET JIM YPABHEHUE WM CHCTEMaA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomuTs OT cloBecHOM (OPMYIMPOBKH 3amadd K €€
anredpanvyeckoi MOJENU C TMOMOIIbIO COCTaBJICHUSI YPaBHEHMS WU
CUCTeMbl YpaBHEHMI, HHTEPHPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJIy‘IGHHI:Iﬁ pe3yabTaT

3.4

HpI/IMeHﬂTb CBOMCTBA YHCJIOBBIX HCPABCHCTB [JId CPAaBHCHUA,
OLCHKH, pE€IIaTh JINHEHHBIE HCPABCHCTBA C O,HHOﬁ nepeMeHHoﬁ H UX
CHUCTCMBI, JaBaTb rpa(bnqecxyfo HIUTIOCTPpAHUIO MHOKECTBA peH_IeHI/Iﬁ

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonuMaTh ¥ MCNOJIB30BaTh (YHKIUOHAIbHBIC IMOHATHS M S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAYEHHMs), OINpPENeNATh 3HAuCHHUE
(GYHKLIUH 110 3HAYCHHUIO apryMeHTa, ONpeAessaTh CBOWCTBA (PyHKIUHU

o e€ rpaduky

4.2

CtpouTth rpauku IeMEeHTapHbIX (QYHKIUH BUIA:

y =k/x,y=kIx, y =x?, y = X3, y = |X|, onHChIBaTh CBOWCTBA YUCIOBOM
¢ynkuuu no e€ rpaduky




YUYEBHBIN KYPC «TEOMETPHUSI»

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIC BH/IbI LIGTI)IpéXYTOJII)HI/IKOB, HUX 3JIEMCHTHI,

MOJIL30BaThCI UX CBOMCTBAMHM Ipu pCUHICHUH I'COMETPUUCCKUX 3aaa4

6.2

[IpuMeHATH CBOMCTBA TOYKM IEPECEHYECHUS MEIUaH TPEYroJIbHHKA

(TIeHTpa mMacc) B pelieHun 3a1aqd

6.3

Biageres moHATHEM CpeaHEN JIMHUM TPEYrOJIbHUKA W TpAICLHU,
MIPUMEHATh MX CBOWCTBA NIPH PEIIEHUH TI'E€OMETPUYECKHX 3a/ad.
[Tonws3oBatbcs TeopeMoit Paneca U TEOPEMOH O IPOMOPLHOHATIBHBIX

OTPE3KaxX, MPUMCEHATH UX I PCHICHUSA TPAaKTUYCCKUX 3aa1a4d

6.4

[IpumensTr npHU3HAKUH T1OJO0MS TPEYroJbHUKOB B  pEHICHUH

TCOMETPHUUCCKUX 3ada4d

6.5

[Tonws3oBatbes Teopemotii [Tudaropa asist pemeHnust reoMeTpUIECKUX 1
mpakTH4yeckux 3aaad. CTpouTh MaTeMaTHYecKyl0 MoOJelb B
MPaKTUYECKHX 3a7a4ax, CAMOCTOSTENbHO JIeJaTh YepTEX U HAXOAUTh

COOTBETCTBYIOIIHE NJIMHBI

6.6

BJ'Ia,Z[eTB IIOHATUAMU CHHYCA, KOCHMHYCa W TaHI'CHCa OCTpOIo yria
IIPAMOYT'OJIBHOI'O TPECYroJbHUKA. Ilonw30BaThbCsA 3TUMHU MOHATHUAMH

JJId PEIICHUA IMTPAKTUYCCKUX 3aaa4

6.7

Boruncnsate (pa3nuyHbIMU COCO0aMHU) IUIOIIAAL TPEYroJIbHUKA U
IUIOMIAIM MHOTOYTOJBHBIX (GUryp (moJyib3ysCh, Tle HEOOXOIUMO,
KaJbKynsaTopoM). [IpuMeHsITh MOTy4eHHbIE YMEHUS B MIPAKTUYECKUX

3aJadax

6.8

Bnanerp MOHATHSMM  BIMCAaHHOTO W LEHTPAJIBHOIO  yIja,
UCIIO0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJaX, yrilax MeXay XOopJAaMu
(CeKymuMu) U yrie Mexay KacaTelbHOW W XOpAoH MpH pelieHuu

TCOMECTPHUUYCCKUX 3adavd

6.9

Bnagers moHATHEM ONHCAaHHOTO ‘leTBIpéXYTOHBHI/IKa, NPpUMCHATDH

CBOMCTBA OMMCAHHOTO I-ICTI:Ipéxyl"OJ'H:HI/IKa. IIpu pCIICHNUU 3a1a4




6.10

HpI/IMCHSITB MOJIYYCHHBIC 3HAHWA Ha IIPAKTUKE — CTPOUTH
MaT€MaTU4YCCKUEC MOACIIN AJIA 3aJa4 peaﬂbHOfI JKM3HU U NTPOBOAUTH
COOTBCTCTBYIOIIMEC BBIYUCICHUA C TIPUMCHCHUCM HOI[O6I/I$I u

TPUTOHOMETPHH (TIOJB3YSCH, TA€ HEOOXOIUMO, KAIBKYIATOPOM)

YUYEBHBIN KYPC «BEPOATHOCTb U CTATUCTHKA»

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

5

BeposiTHOCTE 1 cTaTuCTHKA

5.1

W3Bnekars u npeoOpa3oBbIBaTh MH(GOPMAIMIO, NPEIACTABIEHHYIO B
BHJIE TAOJIML, AUarpaMM, rpaukoB, IPEACTABIATH JAHHBIE B BUJE

TabnuL, AMarpaMM, rpaukoB

5.2

OnnceiBaTh JaHHBIE C INOMOIIBI CTATUCTUYECKUX ITOKA3aTENEH:
CpeIHUX 3HAUYeHWH M Mep pacceuBaHHs (pa3Max, AuUcCHepcus u

CTaHJApTHOE OTKJIOHCHHE)

5.3

HaxoauTk 4acTOTHI YMCIOBBIX 3HAYEHWH U YAaCTOTHI COOBITHI, B TOM

YHUCJIe M0 Pe3yJibTaTaM U3MEpPEeHUN U HAOII0ICHUMA

5.4

Haxomuth BepOSTHOCTH CIOydailHBIX COOBITHH B ONBITAX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OIBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITHAMU

5.5

Hcnonb3oBate  rpaduyeckue  MOJEIH:  JIEPEBO  CIy4ailHOTO

SKCIIEPUMEHTA, AUarpaMmbl Diijepa, YucaoBas rnpsmas

5.6

OHepI/IpOBaTB IIOHATHUAMU. MHOXXECTBO, ITIOAMHOXKCECTBO, BBIIIOJIHATH
oncpanru HajJ MHOXCCTBAMM: 06’be,I[I/IH€HI/IC, IEPECCUYCHHC,
JOIIOJIHCHHUEC, MCPCUUCIIATH OJICMCHTbBI MHOXCCTB, IIPHUMCHATH

CBOMCTBA MHOYKECTB

5.7

Hcnonn3oBarh rpa(bnquKoe npeaACTaBJICHUC MHOXCCTB H CBsA3EH
MCKAY HUMHU JUIA OIMMCAHU TTPOLECCOB U HBJ'IeHPIﬁ, B TOM 4YMCJIC IIPpH

pCHICHUHU 3a/1a4 U3 APYTr'UX y‘Ie6HHX npeaMEeTOB U KypCOB

9 KUIIACC

YUYEBHBIN KYPC «AJITEBPA»




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

Yucna ¥ BEIYMCIIEHUSA

1.1

CpaBHI/IBaTI) U ynopsaao4uBaTbh palfMOHAJIbHBIC W UPpPALUOHAIIBHBIC

qucia

1.2

BremonaaTe apI/I(i)MeTI/I‘ICCKI/Ie ﬂeﬁCTBHﬂ C palMOHAJIbHBIMU Y CIIAMH,
co4ycTad YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITTIOJIHATH BBIYMCIICHHUS C

HppaivuOHAJIbHBIMHA YU CIIaMU

1.3

HaxonuTh 3HaueHUs CTEMEHEW ¢ LENbIMH MOKA3aTeIs MU U KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITB lIeI\/’ICTBI/ITeJ'II)HI)Ie quciia, BBITIOJIHATH INPUKUOKY

pe3yibTaTra BBI'-II/ICJ'IeHI/II\/'I, OLCHKY YHCJIOBBIX BBIpa)I(eHI/Iﬁ

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare nuHEHHBIE W KBaApaTHBIE YpPaBHEHHWs, YpPaBHEHMS,

CBOJSILIMECS K HUM, ITPOCTEHIINe JPOOHO-pallMOHATIbHBIE YPaBHEHUS

2.2

PemaTte cucTeMbl IBYX TMHEUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IByX YpaBHEHHI, B KOTOPBIX OJIHO YpaBHEHHE HE SIBISETCS

JIMHEHHBIM

2.3

Pemrate TekcTOBEIC 3aJa4u aJ'IFC6paI/I‘IeCKI/IM CII0COOOM ¢ IIOMOIIBIO
COCTaBJICHUA YpaBHCHHA WM CHUCTEMBI JBYX ypaBHeHI/Iﬁ C IBYyMs

INEPEMEHHBIMU

2.4

[IpoBomuTh mpocTeilline Hcciae0BaHUS YpPaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
IpeICTaBICHUN (HalpUMep, YCTaHABIMBATh, UMEET JH ypaBHEHHUE

nin CUCTéMa ypaBHeHPIfI peuicHus, €CiIiu UMCECT, TO CKOJ'ILKO)

2.5

Pemate  nuHelHBIC HCPAaBCHCTBA, KBaJApaTHbIC HCPABCHCTBA,
I/1306pa}l(aTL PCHICHUC HCPABCHCTB Ha e 1 (P (0):10) HpﬂMOﬁ, 3allMChIBATh

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucteMpl JIHMHEMHBIX HEPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIFOYAKOIIUE KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTB peuiCHue
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOH HpHMOﬁ, 3aIlMUChIBATh PCHICHUC C

ITOMOIIIbXO CHMBOJIOB




2.7 Hcnonb30BaTh HEpaBeHCTBA [P PELIEHUN PA3IMYHBIX 33134
3 OyHKIUU
PacrioznaBate  (QyHKIMHM ~ W3y4eHHBIX  BUAOB. lloka3wiBaTh
CXEMaTHYECKH pPAacloJOKEHHE Ha KOOPJIMHATHOM IUIOCKOCTHU
3.1 rpapukoB Qynkumi Buma: =KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHUMOCTU OT 3Ha4€HUU KO3((PUIIMEHTOB, ONUCHIBATH CBOICTBA
GbyHKIII
[Toka3piBaTh CXEMAaTHMYECKH PpACIIOJOKEHHE Ha KOOPAMHATHOM
3.2 TI0CKOCTH TpadukoB (GyHKIWH Buga Y = VX, Y = [X| U onucwIBaTh
CBOMCTBa QyHKIMH
Crpouth M u300paxkaTb CXEMaTUYECKH TIpaUKH KBaJApPaTHUHBIX
3.3 (GyHKIMM, ONMUCHIBATH CBOMCTBA KBAJApPaTHUHBIX (YHKIHMH MO HX
rpaduxam
Pacnio3naBate KkBagpaTtuyHylo GYHKIUIO 10 (GopMyle, MPUBOAUTH
3.4 MpUMEpPbl KBaJIPaTUUHBIX (YHKUUN U3 peanlbHOW KU3HM, (UMKH,
TEeOMETPUHU
4 Apudmernueckas ¥ TECOMETPUUYECKAsT POTPECCUH
i1 Pacnio3HaBaTh apu(pMETHYECKYI0 U TE€OMETPHUYECKYIO NPOTrPECcCU
' TIPU pa3HBIX CIIOCO0axX 3aMaHus
BbINONHATE BBIYMCICHHUA C HUCHOJIb30BaHHWEM (GOpMyn N-ro 4jeHa
4.2 apu(pMeTHYECKOH U FreOMEeTPUYECKOI Mporpeccuil, CcyMMbl MEepBBIX N
YJICHOB
43 N300paxxaTh ~ wieHbl  HOCJIEIOBATENbHOCTH  TOYKAMHU  Ha
. KOOPJAMHATHOM IIOCKOCTH
Pematsp 3amaun, cBsA3aHHBIE C YUCIIOBBIMU NOCIIEI0BATEIIBHOCTIMM, B
4.4 TOM 4YHCI€ 33Ja4d W3 peaJbHOM JKM3HU (C HCHOJIb30BAHUEM
KaJIbKYNATOPA, IUPPOBBIX TEXHOJIOTHIT)

YUYEBHBIN KYPC «'EOMETPUSI»

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s

6

I'eomerpus




6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMU OCTPHIX YITIOB, HAXOAUTH C UX
MIOMOIIBIO PA3JIMYHbIE 3JIEMEHTHI MPSIMOYTOJIBHOIO TPEYrOJbHUKA
(«pemreHue OPSIMOYTOJIBHBIX — TPEYroJbHUKOBY»). Haxomuts (¢
IOMOUIBIO KaNbKYJISTOpa) JUIMHBI W YIJbl JJI  HETaOIMYHBIX

3HAYEHUI

6.2

[Tonwp3oBatbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIAECCTBOM JIJISI HAXO0XKJACHUSI COOTHOLLIEHUI

MCKIAY TPUTOHOMETPHUICCKUMU BCIIMUNHAMUA

6.3

Hcnonp30Barh TEOpEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PELIEHHE TPEYroJIbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a1a4

6.4

Brnanets monstHssMU mpeoOpa3zoBaHUs TOJIO0OWS, COOTBETCTBEHHBIX
a7eMeHTOB Mo00HBIX Guryp. [loap30BaThCsi cBOMCTBAMH TOI00MS
MPOU3BOJBHBIX (DUTYP, YMETH BEIYUCIISITH JJTMHBI M HAXOAUTH YIJIbI Y
1mo00HbIX ¢Guryp. [I[puMeHsITh CBOMCTBA MOMOOMS B MPAKTUUECKHUX
3ajayax. YMeTb MPUBOIUTH MPUMEPHl TOAO0OHBIX uryp B

OKpYIKaroIIeM MUpe

6.5

[Tonmb30BaThcst TeOpeMaMH O TPOU3BEACHUU OTPE3KOB XOPI, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON

6.6

Ilonp30BaThCs BCKTOpaMH, IIOHHMATb HX FCOMeTpI/ILIeCKI/Iﬁ n
(bHSPI“IGCKPII’I CMBICJI, IPUMEHATh UX B PCHICHUN I'€COMETPHUUYCCKUX U
(bHSPI‘IeCKI/IX 3ajJa4. HpI/IMeHHTB CKAJIIpHOC NIPOU3BEACHUE BEKTOPOB

JJId HAaXOXKACHUA IJIMH U YTJI0OB

6.7

ITonw3oBaThCs METOIOM KOOpAWHAT Ha IIJIOCKOCTH, ITIPUMCHSATH €TI0 B

PEIICHUHU I'COMCTPUUCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Bnagers nonsTusamu MMpaBHUJIIBHOTO  MHOTOYI'OJIbHUKA, JJIMHBI
OKPY’XHOCTH, MJIHUHBI OYI'M OKPYXHOCTU U paHHaHHOﬁ MCPHI YTIIA,
YMCThb BBIUUCIIATE IUIOIAAb Kpyra "W Cro qacTei. HpI/IMeHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

HaxomuTeh ocuM WM LEHTPbl CUMMETpUM (Uryp, HIPUMEHSATH

JABHXKCHUS IIIOCKOCTU B HpOCTeI\/’IH_II/IX crydadax




6.10

[IpuMeHsATH, TONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUEe MOJENH s 3a/1a4 PeabHOM JKU3HU M MPOBOIUTH
COOTBETCTBYIOIIIE BBIUMCIEHUS C MPUMEHEHHEM TMOA00us W
TPUTOHOMETpHUYECKHX (PYHKIMA (HOJB3YysACh, TI/A€ HEOOXOAUMO,

KaJIbKYJIATOPOM)

YUYEBHBIN KYPC «BEPOATHOCTb U CTATUCTHUKA»

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

5

BeposiTHOCTE 1 cTaTUCTHKA

5.1

W3Bnekars u npeoOpa3oBbIBaTh MH(GOPMALIMIO, MPEICTABIECHHYIO B
pa3IMYHBIX HMCTOYHHMKAX B BHAE TaOdHI, AUarpaMM, rpaguKos,

MIPE/ICTaBJIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB

5.2

Pemrate 3amaun opraHn3oBaHHBIM IEPEOOPOM BAPHAHTOB, a TAKXKE C

HUCITIOJIb30BAHHEM KOM6I/IHaT0pHBIX IMpaBuJI U METOJ0B

5.3

Hcnons30BaTh oOIMcaTEIbLHEIC XapaKTCpUCTUKN JI1 MaCCHUBOB
YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CpPCIHUC 3HAYCHHUA U MCPbI

paccenBaHUs

5.4

HaXO,Z[I/ITB YacTOTHl 3HAYCHUM W YaCTOTHI COGBITI/IH, B TOM 4YHUCIIC

MOJIB3YSCh pPe3ybTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUN

5.5

HaXO,Z[I/ITB BCPOATHOCTH CHy‘I&fIHI:IX COOBITHII B HN3Y4YCHHBIX OIIbITAX,
B TOM 4YHCJIIC B OIIBITaXx C PaBHOBO3MOXXHBIMH 3JICMCHTApPHBIMU
CO6LITI/I$IMI/I, B CCpHUAX HUCIIBITAaHHUI A0 ICPBOTO YCIiCXa, B CCPUAX

ucnblTaHui bepHymm

5.6

HNmets IpeaAcCTaBJICHHUC O CHy‘I&ﬁHOﬁ BCIIMYHUHE U O PACIIPCACICHHUU

BEPOSTHOCTEH

5.7

HNmeTh MpEACTaBJICHUEC O 3dKOHE OOJIBIIIMX YKCEN KaK O MPpOABJICHUN
3aKOHOMCPHOCTHU B CHy‘I&ﬁHOﬁ HU3MCHYMUBOCTU U O POJIM 3aKOHaA

00JIBIINX YKCEeI B IPUPOJIE U 00IIECTBE




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

YUYEBHBIN KYPC «AJITEBPA»

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jlpo6u OOBIKHOBEHHBIE U JECSITHUUHBIE, NTEPEXO] OT OJHOM (OPMBI 3arUCcCU
1.1 npobeit k npyroi. IloHsTHe panMOHANBHOTO 4YHCIA, 3alHCh, CPABHEHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue IeHCTBUS ¢ palluOHATILHBIMU YnciIaMu. Pemienue 3anayd us
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb Cc HaTypaJbHBIM I[OKa3aTeleM: OIpeJelieHue, MpeoOpazoBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENIEHNUs, 3aIUCh OOJIBIINX YHCE
14 IIpouieHTsl, 3anCch NPOLIEHTOB B BUAE ApoOU U IpoOU B BHJE MPOLIEHTOB.
' Tpu 0cHOBHBIE 3a1a4H Ha IPOLICHTHI, PEICHHUE 3aa4 U3 PEAIbHOM IIPAKTHKHU
L5 [IpumeHeHME MPU3HAKOB JACIUMOCTH, pA3JIOKCHHE Ha MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHble  3aBMCMMOCTH, B TOM uHcle InpsAMas Hu  oOparHas
' IIPONIOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIpaKESHUS
21 IlepemeHHbIE, YUCIOBOE 3HAYECHHUE BBIPAXKCHMSI C IEPEMEHHOM. JloIlyCcTMBIE
. 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXJy BEIMYMHAMU B BUAE (OPMYIIBIL.
' Beraucnenus no popmynam
23 [IpeoOpa3oBaHne OYKBEHHBIX BBIPQKEHUN, TOXAECTBEHHO  paBHbIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOrowieHa. Cllo’keHHe, BBIYUTaHUE,
' YMHOKE€HUE MHOTOWJIEHOB




@opMyibl COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBl M KBaapaT
2.6 pazHoctu. dopmyna pazHOCTH KBajaparoB. Pa3nokeHue MHOrOUYIEHOB Ha
MHOKHUTEIN
3 YpaBHeHUS
31 VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBHia NpPeoOpa3oBaHUS YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHH
3.2 JIuHeitHOe ypaBHEHUE C OJIHOW IMEPEMEHHOMW, YMCJIO KOPHEH JMHEWHOIO
' YpaBHEHMS, PEIICHUE JIMHENHBIX YPaBHEHUI
23 CocraBieHue ypaBHEHUH 1O YCIOBUIO 3a7jauu. Pelenne TeKCTOBBIX 3a/1a4 C
' MOMOILIbIO YPABHEHHI
3.4 JIuHeiHOe ypaBHEHHE C JBYMsS NIEPEMEHHBIMU U €T0 rpauk
Cucrema NByX JIMHEMHBIX YpPaBHEHHH C JBYMs NEpeMEHHbIMH. PermieHue
3.5 CUCTEM ypaBHEHUH crocoboM noacTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX
3a71a4 C MOMOIIIBIO CUCTEM YPaBHEHHI
4 Koopaunats! u rpapuku. yHxinuu
4.1 KoopaunaTa Touku Ha npsiMoit
4 YucnoBble MPpOMEXKYTKH. PaccTosiHre MeX Ty IByMs TOUYKaMHU KOOPJIUHATHOM
' NpAMOM
43 [IpsimoyronpHas cuctema koopauHaT, ocu OX u Oy. AGcrucca u opauHaTa
' TOYKU Ha KOOPJIAMHATHOM IIOCKOCTU
44 [Ipumeps! rpadukos, 3aganHbIX popmynamu. UteHue rpadukoB peaabHBIX
' 3aBUCUMOCTEHN
4.5 [Tonsarue pynkuuu. I'paduk ¢pynkiuu. CBoiicTBa GyHKITUH
4.6 Jluneitnas ynkuus, e€ rpaduk. I'paduk dynkuun y = [x|
47 I'padmueckoe perieHre IWHEHHBIX YypaBHEHUH U CHCTEM JIMHEHHBIX
. ypaBHEHUH

YUYEBHBIN KYPC «'EOMETPHUSI»

Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
6 I'eomerpus
Hauanbnsie nonsaTus reomerpun. Touka, npsmast, OTpe30K, JIiyd. YTOJI. Buasl
6.1 yrioB. BeprukaneHble U cmexHble yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [TapanienbHOCTh U MepIeHAUKYISAPHOCTD PSIMBIX




6.9 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBa OCEBOH CHMMETpHH.
' [Ipumepbl cUMMETPHUH B OKpYXKaroIleM MUpe
6.3 OcHOBHBIE NIOCTPOEHHUS C MOMOUIBIO LUPKYIS U JIMHEHKU. TpeyrosbHUK.
' BricoTa, meaunana, OuccekTpuca, Ux CBOMCTBA
6.4 PaBHOOe#peHHBII M PAaBHOCTOPOHHHMH TPEYroJbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CpoiicTBa U TMpU3HAKU PaBHOOEAPEHHOTO TpeyrosibHUKa. [lpusHaku
' PaBEHCTBA TPEYrOJIbHUKOB
65 CpoiicTBa M TpU3HAKK MapauleNbHbIX mpsmbix. Cymma  yrios
' TpeyrojbHUKa. BHENIHNE yIiibl TpeyrojbHUKa
[IpssmoyronbpHbIi  TpeyroiabHUK. CBOWCTBO MeIUaHbl MPSIMOYTOJBHOTO
6.7 TpeyrojbHUKa, TMpoBeNEHHOM K TunoTeHyse. I[IpusHaku paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYroJbHUKOB. [IpsMOYroyIbHBIN TpeyroJibHUK C YIIIOM B
30°
HepaBencrBa B reoMerpuu: HEpPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OoJbIleM yriie H OOJbIIeld CTOpPOHE
TpeyrojabHukKa. lleprenauKymnsap 1 HaKJIOHHAA
6.9 I'eomerpuueckoe Mecto ToYeK. buccekTpuca yriia ©W CepeaHMHHBIN
' NEPIECHIUKYIIAP K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpJa W JuaMeTp, HuX CBoilcTBa. B3anmHoe
6.10 pacIoJIOKEHUE OKpYKHOCTM M mpsmon. KacarenbHag M cexymas K
OKPY’KHOCTH
6.11 OxpyXHOCTb, BIMCaHHas B yroj. BrnucaHHas M onucaHHas OKPYKHOCTH
' TPEYTrOJIbHUKA

YUYEBHBIN KYPC «BEPOSATHOCTb U CTATUCTHKA»

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBnenue AaHHBIX B BUJE TAOJMIL, AUArpamMm, rpaduKoB. 3aroHEHHE
TaONUIl, YTEHUE U TIOCTPOCHHUE IUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UYrteHue rpadukoB pealbHBIX mpoleccoB. M3BieueHue
UHpOpMALUK U3 AMarpaMM M TaONUI, MCIOJb30BAHWE U HHTEPIIpPETaLUs
JTAHHBIX




5.2

OmnucarenbHas CTaTHCTHKA: CpelHee apu(MeTnyeckoe, MeAnaHa, pa3Max,
HaumOoJblllee ¥ HaHMEHbIIEEe 3HAYEHUS Ha60pa YHUCJIOBBIX JaHHBIX.

[IpuMmepsl citydalilHON U3MEHYUBOCTH

5.3

CrydaiiHplid SKcTiepuMEHT (OIBIT) U CitydaiiHoe coObiTre. BeposTHOCTh u
gacTtoTa. POJb MajoBEpOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B

npupoje u B oOmectse. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pédep m cymMMmapHas
cTeneHb BepiiuH. [IpeacraBnenue o csisHocTU rpada. Llenu u nuxiel. [Tytn
B rpadax. OOxox rpada (simepoB myTh). IlpencraBienne 00

OpUEeHTUpOBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos

8 KUIACC

YUYEBHBIN KYPC «AJITEBPA»

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Umucna u BIYUCIECHUS
11 Ksagpatueiii kopeHb w3 uucna. [loHsTHe 00 MppanuoHAILHOM YHCIIEC.
' JlecsiTuuHble MPUOTMKEHUS UPPALMOHATIBHBIX YHCE
CpoiicTBa apuMETHYSCKUX KBAJpaTHBIX KOPHEH W WX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpaXCHUI u BBIYHCIICHUSIM.
JleicTBUTEIbHBIC YKCIIa
1.3 Crenens ¢ 1e7bIM MOKa3arTeneM U e€ cBoiicTBa. CTaHgapTHas 3allycCh YKcia
2 AnreOpandeckue BhIpaXKEHUS
'y KBampatublii  TpéxuneH, pa3ioXkeHHEe KBAJPaTHOTO TpEXWIeHa Ha
' MHOHTEIHN
2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JCTICHUE alreOpandecKux Ipooeit
24 ParnmonanbHble BRIpaXXEHUS U UX TpeoOpa3oBaHue
3 YpaBHEHHS 1 HEPaBEHCTBA
31 KBampatnoe ypaBHenue, ¢opMmyaa KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOAAIINXCS K TUHEHHBIM M KBAAPATHBIM
3.3 [IpocTeiimre qpoOHO-pallMOHATIBHBIE YPAaBHEHUS




I'paduueckas uHTEpIIpETALIUS YPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEHHBIX YPABHEHUH C IBYMs IEpeMEHHBIMU. [Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C ABYMsI [IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CrocoooM
3.6 UmncnoBble HEPaBEHCTBA U X CBOKCTBA
3.7 HepaeHcTBO ¢ 0HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM
4 OyHKIUU
41 [lonstne @ynkuun. OOMacTh oONpeAeneHUus M MHOXECTBO 3HAYEHUI
' ¢bynxun. CrnocoObl 3aaHus QyHKIUN
4.2 I'paduk pynkuuu. Yrenue cBoiicTB GyHKINH 1O €€ rpaduKy
4.3 [Ipumeps! rpagukoB GyHKINNA, OTpaXKaroMIMX pealbHble MPOLECCH
a4 OYHKIMM, ONMCHIBAIOUIME TMPSAMYI0 U OOpaTHYI0 MPOMOPLUOHANILHBIE
' 3aBUCHUMOCTH, X TpaQuKu
4.5 OyHKIUU Y =X?, y = X3
4.6 OyHkUu Y = [1X, Y = |x]|
4.7 I'paduaeckoe perneHne ypaBHEHHN M CHCTEM YPaBHEHUM

YUYEBHBINA KYPC «'EOMETPHSI»

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

6 I'eomeTpus

6.1 Yersipéxyronapauku. [lapannenorpamm, ero npusHaky U CBOMCTBA

6.2 [IpsmoyronpHUK, poMO, KBaIpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpameuus, paBHoOOKkas Tpamenusi, €€ CBOWCTBA H  IPHU3HAKHU.
. [IpsiMmoyronbpHas Tpanenus

6.4 Meron ynBoenus meauansl. LlenTpansHas cummerpus. Teopema Paneca u
. TeopemMa O MPONOPIUOHAIBHBIX OTPE3Kax

6.5 Cpennue NMHUM TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyrojibpHHuKa

6.6 ITonobue TtpeyronbHuKOB, KodpduuueHT mnonobus. [IpusHaku nogoOus
' TpeyroabHUKOB. [IpuMeHeHne mogo0us mpy perieHn: NPaKTUIECKUX 3a1a4




6.7 @opmynsl UIs IJIOLIATM TPEYTOJIbHUKA, NapajienorpaMma, pomba H
' Tpaneuuu
6.8 CpoiicTBa muomaaeir reomerpuyeckux ¢uryp. OTHOIICHHE IUIOMIAAeH
. mo100HBIX puryp
6.9 Brruncnenue mioniaaei TpeyrojabHUKOB 1 MHOTOYTOJIbHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenne teopemsl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIya MPsIMOYTOJIBHOIO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJAECTBO. TpUTOHOMETpUYECKHE
¢bynkaun yrinos B 30°, 45° u 60°
6.1 Brnucanubie M LEHTpalbHBIE YIJIbI, YTOJ MEXKJY KacaTeIbHOM M XOPAOW.
' VYTIbl MEXIY XOpJIaMU U CEKYLITUMU
6.13 BrnicanHble ¥ ONMCaHHBIE YEThIPEXYTOIbHUKI
6.14 B3anmHoe pacnosioxeHue AByX OKpykHOcTed. Kacanue OKpyKHOCTEM.
' OOuine kacaTenbHbIE K ABYM OKPYKHOCTSIM

YUYEBHBIN KYPC «BEPOSITHOCTh 1 CTATUCTHUKA»

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposSTHOCTB M CTaTHCTHKA
51 [IpencraBneHue JaHHBIX B BUJIEC TAOJIHII, TUarpaMM, IpapruKoB
£ 5 MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOJMHOXKECTBO. Ormepanuu  HaJ
' MHOKECTBAMHU: 00BEIMHCHHE, TICPECCUCHHE, JOTOJTHEHUE
- CsoiicTBa oTepaIuii Hax MHO>KECTBaMHU: IIEPEMECTUTEIILHOE,
. coueTaTeNIbHOE, pacpeeIUTeIbHOE, BKIOYCHHUS
£ 4 Hcnonp3oBanue rpaguueckoro MpeacTaBiICHUS MHOMXECTB JUIS OIUCAHHS
' PCAIbHBIX ITPOLIECCOB M SIBJICHUH, PU PEIICHUN 3a/1aY.
- N3mepenue paccenBaHus MaHHBIX. JlMcTiepcHs U CTaHIAPTHOE OTKIJIOHEHHUE
' YHCIIOBBIX HAOOPOB. JlnarpaMma paccenBaHus
DOnemMeHTapHble COOBITHS chnydaiiHOro ombiTa. CrydaiiHele COOBITHS.
£ 6 BepostHocTi coObITHI. ONBITEI ¢ PAaBHOBO3MOXKHBIMH 3IIEMEHTaPHBIMU
. coObrTrsiMu.  CnydaifHplii  BbIOOp. CBSI3b MEXIYy MAaJIOBEPOSTHBIMU U
MIPaKTUYECKH TOCTOBEPHBIMU COOBITUSIMH B MIPUPOJIE, OOIIIECTBE U HAYKE




HepeBo. CBoiicTBa JepeBbEB: E€AMHCTBEHHOCTHh IIYTH, CYIIECTBOBAaHHUE

5.7 BHCSIUCH BEpIIHMHBI, CBS3b MEXKJIy YHCIOM BEPIIMH W YUCIOM pEdep.
[IpaBuno ymHoxeHus. Pemenue 3amad ¢ momouibio rpados
[IpotuBomonoxusie coObiTus. [Quarpamma Oiinepa. OObenuHeHHE W

5.8 nepeceueHne coObTuil. HecoBmecTHbie coObITHA. DopMyna CIOKEHHS
BEPOATHOCTEMN

5.9 YcioBHas BeposiTHOCTB. [IpaBuiio ymHOkeHHs. HezaBucuMbie cOOBITHS
[IpencraBnenune »skcrnepuMeHTa B BHJE JepeBa. Pemnienwe 3anad  Ha

5.10 HAaxO0’KJICHHE BEPOSITHOCTEN C IIOMOIIIBIO IEPEBA CIIyHalHOTO dKCIIEPUMEHTA,
IuarpaMm Dunepa

9 KITIACC

YUYEBHBIN KYPC «AJITEBPA»

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna U BEIYMCICHHS
11 PanmonanbHple 4Mclia, MppalMOHATIBHBIC YHCTA, KOHEUHBIE W OECKOHEYHBIC
' JECATUIHBIC TpoOH
MHOXeCTBO  ACHUCTBUTENBHBIX  YHCEN, JCHCTBUTECIBHBIC UHMCIA  Kak
19 OCCKOHEYHBIC JIEeCATHYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXJAYy MHOKECTBOM JICMCTBUTEJIbHBIX YHCEN W KOOPJAMHATHON MPSMOM.
CpaBHEHME ACHUCTBUTEIBHBIX YHCEI
1.3 ApubdmMeTnueckue TeUCTBUS C JCHCTBUTEILHBIMU YHCIIAMH
N3mepenusi, npubimxeHus, olleHKU. Pazmepbl 00beKTOB OKPYKAIOIIEro MUpa,
14 JUIUTEIBHOCTh MPOIECCOB B OKpyXkaromeMm mupe. [IpubnuxéHHoe 3HaYeHHE
' BEJIMYMHBI, TOYHOCTH NpubImxenus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3ynbTaTOB BBIYMCIICHUN
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 YpaBHEHMSI C OAHOM NIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Pernienue ypaBHeHUM, CBOIAIINXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl peunieHUs YypaBHEHUH TpeTbed U
. YeTBEPTOU CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN




25 Pemenne npoOGHO-paIMOHANBHBIX YPAaBHEHHMA

2.6 Cucrembl ypaBHEHUMI

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €TI0 Tpaduk

2.8 Pemenne cucrem IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

29 Pemenue cucreM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JUHEUHOE, a APYroe —
' BTOPOU CTEIICHH

2.10 I'paduueckas mHTEpIIpETAIIUS CUCTEMBI YpaBHEHHH C ABYMS IIEPEMEHHBIMA

211 Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CrocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM TIEPEMEHHOM

2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM IEPEMEHHOMN

2.15 KBanparHbsle HepaBeHCTBa

216 I'padmueckass mHTEprpeTanyss HEPAaBEHCTB W CUCTEM HEPABEHCTB C ABYMS
' MIepeMEHHBIMU
3 OyHKIIUN

21 Ksagpatnunas ¢ynkiusa, e€ rpaduk u cBoiictBa. [lapabonia, KOOpAMHATHI
' BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN NapadOIbl

3.2 I'padukn dyukumii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduxu Gyuximit y=K/X, y = X3 u ux cBoicrBa

3.4 I'paduku Gysknmii , m ©x cBOMCTBA
4 YucnoBsie NOCIEA0BATEIHLHOCTH

i1 Omnpenenenue U crnocoObl 3a/1aHUs YUCIOBBIX MOCIEI0BaTEIbHOCTEH. 3aanne
' MOCJIE0BATEILHOCTU PEKYPPEHTHOM popmyInoit u popmysoit N-ro uieHa

42 Apudmernueckas mnporpeccus. Dopmynbl N-ro 4ieHa apuPMETHUECKON
' MIPOrPECCUU, CYMMBI MIEPBBIX N UJICHOB

43 I'eomerpuueckas mnporpeccus. Dopmynbl N-r0  YleHA T'€OMETPUUYECKOM
' MIPOrPECCUU, CYMMBI MIEPBBIX N UJICHOB

44 N300paxkxeHue uIeHOB apU(PMETHUYECKOH M T'e€OMETPHUUYECKOM Iporpeccuit
. TOYKaMU Ha KOOPAMHATHOU TUIOCKOCTH. JINHENHBIN U DKCIIOHEHIMAJIBHBINA POCT

4.5 CnoxHbI€ MPOLIEHTHI

YUYEBHBIN KYPC «'EOMETPHUSI»




Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSA
6 I'eomerpus
6.1 Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXKAECTBO. POPMYIIBI IPUBEICHHS
Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemienue
6.2 NPaKTUYECKUX 3a/1a4 C HCIOJIB30BAaHHEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme mopoowms. [1o00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o Mpou3BeACHNN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUH OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJpare KacaTeIbHOU
Bextop, anumHa  (MOIynb)  BEKTOpA,  COHAIPABJIEHHBIE  BEKTOPHI,
65 MPOTHBOIIOJIOKHO HANPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEPAIMY HAJI BEKTOpaMu. Pa3ioxkeHne BeKTopa 1o IByM
HEKOJTHHEAPHBIM BEKTOpaM
66 Koopaunats! BekTopa. CKansipHOE TPOU3BEICHNE BEKTOPOB, TPUMEHEHHE IS
' HAXOXJICHHS JUTHH U YTIIOB
JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTU. Y paBHEHUS MPAMOU U OKPY>KHOCTH B
6.7 KOOpJMHATaX, epeceueHue OKPYKHOCTEH U MPSAMBIX. MeTo KOOpIMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHocTU. ['pagycHast U paauaHHas Mepa yria, BbIUHUCICHHE JUIUH
' JIyT OKPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBUKEeHHsS TJIOCKOCTH W BHYTPEHHHUE CUMMETpUM (uryp (sreMeHTapHbIe
' npenctasnenus). [lapamnensusiii nepenoc. [ToBopoT

YUYEBHBIN KYPC «BEPOSSTHOCTb U CTATUCTHKA»

Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBneHue qaHHBIX B BUJIE TAONHUL, AUArpamMMm, rpauKoB, MHTEPIIPETALUS
5.1 JaHHBIX. UTeHHe M MOCTpOeHUe TabNul, JuarpaMM, rpaukoB Mo peasbHbIM
JTaHHBIM
5.2 IlepecTaHoBKM U akTOpUa




5.3

CoyeTaHud M YHUCJIO COYETAHUI

5.4 Tpeyronpauk [lackans. Pemenne 3amau ¢ MCnosib30BaHuEM KOMOMHATOPUKH

55 I'eomerpuueckas BeposTHOCTh. CiydailHBIH BBIOOp TOUKH M3 (PUTYphl Ha
' IJIOCKOCTH, U3 OTpEe3Ka U U3 JYI'M OKPYKHOCTH

5.6 Ucneitanue. Yenex u Heynada. Cepus UCIBITaHUMN 10 IEPBOTO ycrexa

5.7 Cepus ucnbitanuit bepnymnu. BepositHocTH cOOBITHH B CEpUU MCHBITAaHUMN
' bepnymm

5.8 CrnydaifHasi BeJTMYMHA U pacIipeielieHHe BEPOSATHOCTEM

5 g Maremarnueckoe oxMaaHue W jucnepcus. llpumepsl MaremMaTH4ecKoro
' 0>KMJIaHHSI KaK TEOPETUYECKOTO CPEIHETO 3HAUCHUS BETUYMHBI

510 MareMarnueckoe OXHUIAAHUE WM JIUCHEPCUS CIyYalHOM BEIMYMHBI «UHCIIO
' YCIEXOB B CEpUH UCIIBITAHUN bepHymim»

511 [Tonsatue o 3akoHe OosbmIUX yucen. M3mepeHne BeposSTHOCTEH ¢ TOMOIIBIO

yacToT. Posb 1 3HaueHune 3akoHa O0JIBIINX YUCEIT B IPUPO/IE U 00IIEeCTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

YMeHne onepupoBaTh IOHATHUAMH: MHOKECTBO, ITOJAMHOYKECTBO,
OIepaly HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN Tpad, AEepeBO, LUK, NPUMEHITh UX MPU PEUICHUU
3aJad; YMEHHE HCIHOJb30BAaTh IpauuecKkoe IMpeACTaBICHUE
MHOXECTB Il OIMCAaHHs PEAIBHBIX IPOLECCOB M SBICHUH, NpHU

pELIeHNH 3a]a4d U3 IPYTuX y4eOHbIX IPEeIMETOB

YMeHHe onepupoBaTh MOHATUAMHU: ONPEAEIICHNE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HABAaThb WCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, NPHUBOJNUTH IPHUMEPHl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue oneprupoBarh MOHATHUSAMU: HaTypallbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypajJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1€JI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIM BUJ YKCIIA, pAallMOHAIILHOE YUCIIO,
UPpAIMOHATIFHOE YHCIIO, apu(MeTHyYecKuil KBaJpaTHBIH KOPEHB;
YMEHHME BBIMOJHATH JEHCTBUS C UYWCIAMU, CpPaBHUBATh W
yIOPSAOYUBATh 4YHCIA, NPEACTABIATh YKCIAa HAa KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHE JAelaThb NPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHITHIMH: CTEIIEHb C LENBIM MOKa3aTeleM,
apudmeTnyecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpandyeckas
Ipo0Ob, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalibHOW CTEHEHH
OosbllIe €IUMHMIIBI; YMEHHE BBINOJHATH PacuéThl MO (dopMmynam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQ)XEHUI C KOPHAMHU, pa3IoKeHHe MHOIOWIEHa Ha MHOXKUTEIH, B
TOM YHCIIE C MCIOJIb30BaHHEM (OpMyn Ppa3HOCTH KBaJApaToB U

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHIATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JUHEHHbBIE U KBAJPAaTHBIC YPaBHEHHUS,
IpOOHO-palIMOHATIFHBIE YPABHEHHS C OJHOM MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJI[paTHBIE W JPOOHO-pallMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PEMIEHUH 33]1a4 U3 APYTUX IPEIMETOB
M TPAKTUYECKUX 33/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O YU KOOPJAMHATHYIO TIJIOCKOCTH JJISI M300payKeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAMU: QYHKIMS, TpaduK QYHKINHU, HYIU
¢byHKINH, MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl, yOBIBaHHWs, HawOOJbIIee W HAWMEHbIIEE 3HAUYCHUS
GbyHKINN; yMeHHue OTIePHPOBATH TIOHSITUSIMH npsiMast
MPONIOPIIHOHALHOCTh, JIMHEHHAS QYHKINS, KBaApaTUIHAS (QYHKITHS,
oOpaTHas MPOMOPIHUOHATBLHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpaduku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
OTpPEEICHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, ISl PEIICHUS
3a/a4 U3 JPYrux y4yeOHBIX MPEAMETOB M pEalbHOMN KHU3HU; YMEHUE

BbIpaXKaTh GopMyIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMU

Ymenue OTepUpOBaThH MOHSTUSMU: MOCJIEeI0BaTENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass IMPOrPEecCHH; YMEHHUE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (POPMYIBI CYyMMBI U
oOl1ero 4ieHa npu pelIeHuy 3a/ady, B TOM YHUCIe 3a/1a4 U3 JPYTux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue peuiaTh 3aJla4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTHu, ABHKXCHUC, pa60Ty, HOCHY TOBAapOB U CTOHMMOCTH
ITOKYIIOK U YCJIYT, HAJIOTU, 3a/1a41 U3 obnactH YIipaBJICHUA JINYHBIMHA
U CEMEUHBIMU (bHHaHCB.MI/I); YMEHHUE COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbBI 110 YCJIOBHUIO 3aJia4H,
HCCJIICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHasl, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpUCca M BBICOTA
TPEYrOJbHUKA,  YETBIPEXYTOJIbHUK,  IapajulejJorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
YMEHME peliaTh 3aJa4d, B TOM YUCIIE U3 MOBCEIHEBHOM >KM3HH, Ha
HAaXO0/IEHUE F€OMETPUUECKUX BEJIMUMH C IPUMEHEHUEM U3yUEHHBIX

CBOMCTB ¢uryp u haktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
YyroJl MEXIy NpPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKITUS,
nogobue  guryp, TONOOHBIE  TPEYroJbHUKH,  CUMMETpPHUS
OTHOCHTEIIFHO TOYKH W TIPSIMOW; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh |

NEPHNCHAUKYIIAPHOCTD IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBath MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJl
(BenMuMHA yIJa, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/b;
YMEHHE OIICHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B OKPYKAIOILIEM
MHUpE; yMEHHE TMPUMEHATH (OpPMYyNbl TepuUMeTpa U IUIOLAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
MPSIMOYTOJIBHOTO TNapasuleienuneia; yMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYrOJIbLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHHKA,
teopeMmy [ludaropa, TpuroHomerpuyeckie COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMeHne wu3o0paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
POCTPAHCTBEHHBbIC (PUTYPBI OT PYKH, C IOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB W AJIGKTPOHHBIX CPEICTB 10 TEKCTOBOMY HJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHass CHUCTEMaA
KOooOpAuHAaT, KOOpAMWMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC MPOU3SBCIACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI JIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘Ie6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBAThL TMOHATHUAMU: CTOJIOMKOBEIE U KPYIrOBbBIC

AuarpamMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEuaHa,




HauOoJIbIIee ¥ HAaUMEHBIIEEe 3HAYCHHS, pa3Max 4MCIOBOro Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIMIO, TPEACTABICHHYI0O B TaOiHMIaXx W Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapAKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SIBJICHUW; yMEHHME paclo3HaBaTh W3MEHYUBBIE BEJIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh HNOHATUSMHU: CIIydallHBIA OMBIT (CITy4dailHBIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBbITHE (DJIEMEHTAPHBIM HCXOM)
CIIy4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHE pElIaTh
3a/la4yd METOJIOM OPraHM30BaHHOTO Iepedopa U ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOYXEHHS, YMEHHE OLIEHUBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TOHSITHEM HE3aBUCHUMBIX COOBITHI{; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEJI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOIANINN W3YYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJANTH MPUMEPHl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HH, PACTIO3HABATH MPOSIBIICHHE 3aKOHOB MaTEeMaTHUKH
B HCKYCCTBE, OIMCHIBATH OTJCIbHBIC BBIJAIONIUECS PE3yJIbTaThl,
MOJIYYCHHBIC B XOJIC Pa3BUTH MAaTEMAaTHKH KaK HAyKH, NMPUBOIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Yucna v BBIYMCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHbIE M JECATUYHBIE  JIpOOHM, TPOLEHTHI, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpalid C PalHOHAIbHBIMU
' YUCIaMH

14 JletfictButenbHpIe unciia. ApupMETHYECKHE OTEPaAlUH C JIEHCTBUTEIHLHBIMU
' YUCIIaMH

Le [IpubmmxE€HHBIC BBIYUCIICHHS, TMpaBWJIa OKPYIJICHHS, TPHUKUIKA W OIICHKA
. pe3yJbTaTa BIYUCIECHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c nenbiM mnokazateneM. CTeneHb C paliOHaJIbHBIM MOKAa3aTEJEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HaTypaJibHOW  cremenu.  [ledictBus ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-palnoHanbHbIe ypaBHEHUs. CHCTEMbl U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBl M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnosble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEN




Apudpmernueckass M TeoMmeTpuueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crnocoOel 3amanus  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNIeHNUs] U MHOXKeCTBO 3HaueHuH ¢pyHkiun. Hynu dyaxmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MakCUMyMBI H
MUHUMYMBI (pyHKIMU. Hambonbliee  HauMeHblIee 3HaueHHE (QPyHKIMU Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh Ml KPYT'
7.5 N3mepenne reoMeTpuIecKux BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




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

Marematuka. Anredpa: 7 kiacc: 6a30Bblid YPOBEHb: YU4COHUK /
1O.H.Makapsrues, H.I'.Munntok, K.M.Hemkos, C.b.CyBopoBa; nox pen.
C.A.TenskoBckoro. — Mocksa: IIpocBenienue.

Marematuka. Anredpa: 8 kiacc: 6a30Bblil ypOBEHb: YUEOHUK /
1O.H.Makapsrues, H.I'.Munntok, K.M.Hemkos, C.b.CyBopoBa; nox pen.
C.A.TensikoBckoro. — Mocksa: IIpocBenienue.

Marematuka. Anredpa: 9 kinacc: 6a30BbIi ypOBEHB: YUCOHUK /
10.H.Makapsiues, H.I'.'Munatok, K.M.Hemikos, C.b.CyBopoBa; oz pex.
C.A.TensikoBckoro. — Mocksa: IIpocBenienue.

I'eomeTpusi. 7—9 knacchl: yue0. mys obmeoopasoar. opranu3zanuii / [JI. C.
ArtaHacsH u ap.] — Mocksa: [Ipocsenienue.

Marematuka. BeposTHOCTE U cTaTUCTHKA: 7 — 9 Ki1acchl: 0a30BbIi YPOBEHb:
yueOHuK B ByX 4acTsax / W.P.Beiconkuii, M.B.SImenko; noa pepakuueit
N.B.Amenko. — Mocksa: [Ipocsemnienue.

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

YueoHo-meTonuueckuii komruiekT (YMK) «Anre6pa. 7 kinacc. MakapblueB
I0.H., Munmrox H.I'., HemikoB K.U., CyBoposa C.b.»
YueoHo-meTonuueckuit koMruiekT (YMK) «Anre6pa. 8 kinacc. Makapblues
I0.H., Munmrox H.I'., HemikoB K.U., CyBoposa C.b.»
Yuebno-meTonuueckuit komruiekT (YMK) «Anredpa. 9 knacc. Makapbrues
10.H., Munmrox H.I'., HemikoB K.U., CyBoposa C.b.»
VYyeono-metonuueckuit KoMruiekT (YMK) «I'eomerpust. 7—9 kiacchl.
Aranacsn JI. C., byry3os B.®., Kagomies C.b.»

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OO6uue u rocyJapCTBEHHbIE TOPTAJIbI

«Poccuiickoe oopazoBanue» (http:// www.edu.ru/) — dbenepanbHbIi TOpTAI C
nHpopmarmeit 00 00pa3oBaHUU U PeCypcamu.

«Poccwuiickas anexkrponHas mkojay (https://resh.edu.ru/) — coaepxur ypoku u
MaTepHajbl 0 BCEM MPEAMETaM IKOJBHON IMPOrPaMMBI.

«EnuHoe okHO noctyna k o0pazoBaTenbHbIM pecypcam» (http://window.edu.ru/)
— uHGOpPMAIIMOHHAS CUCTEMa ¢ KaTaJIoroM 00pa30BaTeIbHBIX PECYPCOB.



«HarmumonanwHas snekTponHast oudnuorekay (https://rusneb.ru/) —
MPEAOCTABISAET JOCTYII K JICKTPOHHBIM BEPCUSM KHUT, TOKYMEHTOB U
[IEPUOIUYECKUX U3JaHUM.

OO6pa3oBartenbHbIe TIAT(HOPMBI U CUCTEMBI:

Yuu.py (https://uchi.ru/) — unrepakTuBHas maatdopma sl IIKOJILHUKOB C
3aJJaHUSIMU TI0 Pa3HBIM MIPEeIMETaM.

AKnacc (https://www.yaklass.ru/) — nudpoBasi cucrema aJist IIKOJI,
coJieprKaIiasi BUICOYPOKH U TPEHAXKEPHI.

®doxchopn (https://foxford.ru/) — onnaiin-mkona as moaroroBku k OI'D u
EI'D, a Taxke 11t yriyOJIeHHOTO U3YYEHUS MTPEIMETOB.

Huesuuk.py (https://dnevnik.ru/) — 31eKTpOHHBIN JHEBHUK U MaTdopmMa ISt
KOMMYHHUKAIIUH B IITKOJIC.

Nudoypox (https://infourok.ru/) — obpazoBarenbHas oHJIalH-TUIaTGOpPMA,
TIOITYJIIpHAs CPEIU YUUTEIICH U YICHUKOB.

Criennanu3upoBaHHbIE PECYPCHI:

MockoBckast anektponHas mkoja (https://uchebnik.mos.ru/catalogue) —
pecypc ¢ MHTEPAaKTUBHBIMU YIeOHUKAMH U yPOKaMH, pa3paObOTaHHBIN /st
o0pa3oBaTeIbHBIX Opranu3anuii MOCKBBI.

O6pazoBatenbhbiii IeHTp «Cupuyc» (https://edu.sirius.online) — momaaka ¢
OTKPBITBIMH OHJIAWH-KYPCAMH ISl PA3BUTHS TAJAHTOB.

«JIexkropuym TB» (http://www.lektorium.tv/) — npoexT ¢ BUACOIEKITUIMH OT
BEAYIIUX POCCUMCKUX MPENOJABATEIICH.

Hayunast snexkrponnas 6monuorexka eLIBRARY.RU
(http://wwwe.elibrary.ru/defaultx.asp) — pecypc mist 1ocTyma K Hay9HbIM
CTaThsIM M MyOIMKaIs
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