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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0oOpa3oBaHUs: OHA
06ecnqu/IBaeT HU3YUYCHHC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOCHUE HEOOXOIMMO JUIsl MPOJOJIKECHUSI 00pa30BaHUs M B TIOBCCTHEBHOM JKU3HHU.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTeMaTHYEeCKOM HAayKOW SBICHUH U
NpPOILIECCOB B TPUPOJC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUS M KauecTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBpEMEHHOM HudpoBoM olmiecTBe. N3ydueHue
anreOpsl 00ecreunBacT pa3BUTHE YMEHHUSI HAOII0IaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIJICHUSA 06yqa}0m1/1xcs1: OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHJIyKTUBHBIC PACCYXKICHUS, 000OIICHUE M KOHKPETH3AIUI0, a0CTparupoBaHUE M AHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
O0ydJaromuxcs, TMO3TOMY CaMOCTOSITEJIbHOE —peIlleHHe 3a7ad  sBISCTCS — pealn3aluei
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «Anredpa» A OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEp)KATeIbHO-METOHUeCKre JMHUK: «Yucma u
BBIUUCIICHUSY, «AJreOpandeckue BBIPAKCHUD», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
M3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTHMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM € 3THIM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieliaXx MaTeMaTHYeCKOro OOpa30BaHUS H
CTIOCOOCTBYIOIIHME OBJIAICHUIO 00YYalONTIMKICS OCHOB YHHBEPCAITLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkaTeIbHOW M CTPYKTYPHOH OCOOCHHOCTBIO YUEOHOTO Kypca «AsreOpa» SIBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue TMHUM «YHCITa ¥ BBIYUCIICHHUS CITY)KUT OCHOBOU TSI TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y  OOYyJarOIIUXCsA  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUI O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JUHUU OTHECEHO K CpellHeMy 0011eMy 00pa30BaHUIo.

Conepxanue JIByX anreOpamvecKux JUHHH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YJAIOMINXCS MAaTEMaTHIeCKOT0
ammapaTa, HeoOXOUMOTO ISl peIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJMETOB U TPAKTHUKO -
OpPHEHTHPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0miero oOpa3oBaHUs y4eOHBIH MaTepHai
TPYNIIUPYETCS BOKPYT pAalMOHAJIbHBIX BBIpAKCHHWH. Anredpa JEeMOHCTPUPYET 3HAa4YCHUE
MaTeMaTUKU KakK S3bIKa JUIS TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENEH, OMHMCAaHHs MPOLECCOB H
SIBJICHUH peasbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOJAT TakkKe MalbHEWIee pa3BUTHE



AITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOIMMOro, B YAaCTHOCTH, JUIsI OCBOCHHA Kypca
nHPOpPMATUKHU, W OBJAJCHHE HABBIKAMU JEIYKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conmepxxanne  (HyHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIEJIeHO Ha  TOJyYeHHe
00yJaroNIUMUCS 3HAHUHN 0 QYHKIUIX KaK BOKHEHIICH MaTeMaTHISCKON MOJICIN JIs1 OTTUCAHUS U
HCCIIEIOBAaHUSl pa3HOOOpa3HBIX NPOIECCOB M SBICHUNW B mIpupoje U odmectBe. M3yuenue
Marepuaga CHOCOOCTBYET PAa3BUTHIO Y OOY4YalOIIMXCS YMEHHUS HCIIOJIb30BaTh pPA3JIMYHbIC
BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMUpOBaHKE IPEICTABICHNAN O PO MAaTEMATUKU B PA3BUTHH [IUBIIIU3AIIH U
KYJIBTYPBI.

CortacHo yueOHOMY IJIaHy B 7—8 Ki1accax u3yqaercst yaeOHbINH Kype «Anredpay, KOTOPBIN
BKJIIOUAET CIEAYIOIME OCHOBHBIE paslienbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUSD,
«AnredpanyecKue BRIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTO Kypca «Anredpa» otBoautcs 104 yacos: B 7 knacce — 102 gaca (3
yaca B HeJlen0), B 8 kimacce — 102 gaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0] OT OJHOM (POPMBI 3aITUCH IPOOEH K APYTroOu.
[loHsiTHE palMOHANBHOIO YMCIIA, 3alIUCh, CPAaBHEHHE, YHNOPSAIOUYMBAHUE PALMOHAJIBHBIX YHCE.
ApupmeTnueckue eUCTBUS C palliOHATLHBIMU YHCIaMHy. Perienne 3aad u3 peaabHON MPaKTUKA
Ha 4acTH, Ha JIpoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTesieM: ONpejesieHue, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTpeJieNieHus], 3amich 00abIINX yucen. [IporeHTsl, 3amuck NpoIeHTOB B BUJE APOOU U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33714l Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHue Npu3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCJIe MpsiMasi U oOpaTHasi MPOTOPIMOHATBHOCTH.

Auiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX/Ty BETUYMHAMU B BUe (opMysbl. Beruncnenus
o ¢opmynam. [IpeoOpasoBanrie OyKBEHHBIX BBIPRXKEHUN, TOKJIECTBEHHO PaBHBIE BBIPAKEHMUS,
IpaBmiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUHN, MpaBHiIa PACKPBITUS CKOOOK M MPUBEICHUS
MOI0OHBIX ClIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

Opnounensl 1 MHOrowieHsl. Crenenb MHOrouwieHa. Cll0’KeHUE, BBIYMTAHUE, YMHOXKCHHE
MHOTOWIECHOB. DOpPMyIBI COKpAIIEHHOTO YMHOKEHUS: KBAaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3nokeHne MHOTO4IEHOB Ha MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBuUia IpeoOpa3oBaHMs YpaBHEHUS, PABHOCUIBHOCTb
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUMHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHHUM IO YCIOBHIO 3ajauu. Perenue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOE ypaBHEHME C JBYMs IEepeMEHHbIMHU U ero rpaduk. Cucrema AByX JTUHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsmol. YuciioBble NPOMEXKYTKU. PaccrosiHue Mexny IBymMs
TOYKaMH KOOPAUHATHOU IPSMOMU.

[IpsimoyronbHast cucrema koopauHat, ocu OXx u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KOoOpAMHATHOM TmuockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTeil. [lonsatue ¢pynkiun. I'papux pynkunn. CroiictBa GpyHkmii. JInneinas
bynkuus, e€ rpadpuk. 'paduk ¢pynkuuu y = |X|. ['paduueckoe perneHre TMHEHHBIX YPaBHEHUI 1
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KVIACC



Yuciaa ¥ BbIYMCICHUS

KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOJIMKEHNUS UPPalMOHATIBHBIX unces. CBoiicTBa apu(METHUECKIX KBAJpPAaTHBIX KOPHEH U uX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U eé cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Aaredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXusieH, pa3iaoKeHHe KBapaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamdeckoid npodu. CroxeHwue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. PanuoHanbHble BBIpaXKEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyna kopHed KBajpaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIAIIMXCS K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPaBHEHUH C ABYMs IEpeMEHHBIMU. [ [puMepsl penieHus: CUCTEM HEJTMHENHBIX YPABHEHUH C IBYMS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

D yHKUUHA

[Tonsatue ¢ynkmuu. O6nacTh onpeneaeHUuss ¥ MHOXKECTBO 3HaYeHH (yHKIUHA. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHkuum mo e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXKaoINX peaabHbIe MTPOLECCHI.

OyHKIMY, ONMUCHIBAIONIKE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmEn Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl yd4eOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHUYEeCKMX OCHOBAaX (PYHKIIMOHUPOBAHMS PAa3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
XKU3HU JJIS1 YCHEIHON MpodecCHOHaNbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaAJIbHON TpaekTopuu oOpa3oBaHUs H
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K HMOLIMOHAJIILHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEACTBOM TMO3HAaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOI O
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbS, BEICHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEW Ccpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTeH uX perieHus;

8) ajanTanus Kk N3MEHAOIIUMCS YCJIOBUAM COIUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEOMPEICAEHHOCTH, MOBBIIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrojiel, mpuoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIICTCHIIMH U3
OTIBITA JAPYTHX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4Yuciie (GOPMYIHPOBATH UJICH,
MOHATHSA, TUIMOTE3bI 00 00BEKTaX WM SIBICHHIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN U KOMITETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH MPHUHAMACMbBIC PEIICHUS W JICHCTBHS,
(bopMyIHPOBATh U OIEHUBATH PUCKHU U MMOCIEACTBHUS, (OPMUPOBATH OIIBIT.

METAIIPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eicTBUsA:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBaTh ONPEICIICHUS TOHSITHUH,
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MpHU3HAK KiaccuuKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMSI, KpUTEPUHU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUS B (aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpelaraTb KPUTEPUU JIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

e pa3bupath I0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CaMOCTOSATEIHHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKTOB,
BBICTPAMBATh apryMEHTALMIO, IPUBOJIUTH MPUMEPBl U KOHTPIIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKJICHUS;

e BBIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUH  WHCTPYMEHT  MO3HaHUS,
(hopMynHupoBaTh BOMPOCHL, (PUKCUPYIOILIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHAaBIUBaTh UCKOMOE U JaHHOE, (JOpMUPOBATh TUIIOTE3y, apTYMEHTUPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY HECIOXHBIH SKCIIEPUMEHT,
HEOOJBINIOE HCCIEJOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUTATH MPEITOIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJUMBIX
JUIS pELlIeHUs 3a]1auH;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALHIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hOpMy MpecTaBiIeHUsI HHGOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMu, AuarpaMMaMHu, HHOM rpadukoi U MX KOMOMHALUSAMU;

OIIEHMBATh HAJEKHOCTh MH(GOPMALMU N0 KPUTEPUSM, MPENTI0KEHHBIM YUUTEJIEM WUITU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPHHUMATh U (POPMYITHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSAMU U IEISAMU
oOIIeHus], SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe OOCYXJICHHUS 3a7aBaTh BOTPOCHI IO CYHIECTBY 00CYXaeMOi TEeMBbI, IPOOIEMBI,
pelaeMoit 3a1a4u, BbICKa3bIBaTh UJICH, HAIIEJICHHBIE HA TIOUCK PEIlIeHNs], COTIOCTaBISTh
CBOM CY)KJIEHUS C CYKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOACTBO MO3MUIMH, B KOppeKkTHOH Qopme (opmynupoBaTh pa3HOINIACUs, CBOU
BO3paXKECHMUS;

MIPEJICTaBIATh Pe3ylbTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIEA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIGHHSI ¢ YYETOM 3ajady Mpe3eHTAlUd U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATb U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOM ¥ HHAUBUAYAIbHON pabOThI IpU
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOMN JEATEIbHOCTH, IUITAHUPOBATh OPraHU3allui0 COBMECTHOM
paboThI, pacrpeAensTh BUABI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3yNIbTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYIIOBLIX opMax paboThl (00CyKaeHHs, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI M IPYTHE), BHIIIOIHATH CBOIO YacTh pabOTHI U KOOPIAUHUPOBATH CBOU ICUCTBUS
C IPYTMMH YJ€HaMH KOMaHJbI, OLICHHBATh KA4eCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
M0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aNTOPUTM pELIeHHsS 3aJaud (MM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® BJAJETHh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJISI MPOLIECCa U Pe3ysbTaTa perieHus
MaTeMaTUYEeCKOM 3ada9Hu;

® [IpeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/]a4d, BHOCUTh
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OMIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTU MOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH PHYMHBI IOCTHXKEHUS WITH HEOCTH)KEHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 7 kJjacce OOydalOIIMICS TMOTYYUT CISAYIOIIUE TPEIMETHBIC
pe3yIbTaThI:

Yucjia 1 BBIYHCIEHUS

BEIMONHATE, couyeTass YCTHbIE W THCBMEHHBIC TPUEMBI, apu(MeTHYecKue ICUCTBUS C
panroHATFHBIMHU YHCIIAMHU.

HaxomuTh 3HaueHWs] YHCIOBBIX BBIPOKEHHH, NMPUMEHITH Pa3HOOOpa3HbIE CHOCOOBI U
NpUEMBI  BBIYMCIICHUS 3HAYEHWH JPOOHBIX BBIPAKEHHH, COJCPKANIMX OOBIKHOBEHHBIE H
NeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbl 3amucu ducen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHECUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPAIOUYMBATH PALlMOHAIBHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIECHUM, OLICHKY 3HAUEHUN YHCIOBBIX
BbIpaKEHUI. BBIMONHATE JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh PU3HAKK JEIIMMOCTH, Pa3i0KeHHe Ha MHOKUTEIN HAaTypaJIbHbBIX YHCEI.

PemaTth mnpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHHEM BEIUYHH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YAbTaThl PEIICHUS 3344
¢ y4€TOM OrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccCMaTpUBAaEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHHsI

Hcnonb3oBarh anreOpanueckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B mpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BHIPKEHUHN MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BrinonHaTe mpeoOpazoBaHus LENOT0 BhIPAKEHHUS B MHOTOWICH MPUBEACHUEM MOA0OHBIX
CllaraeéMbIX, PaCKpbITHEM CKOOOK.

BbINONHATE yYMHOXEHHME OJHOWIEHAa Ha MHOTOWIEH M MHOroWjieHa Ha MHOTOYJIEH,
MPUMEHTH POPMYIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3NoKEeHHE MHOTOWIEHOB Ha MHOXKHTENIH C TOMOIIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKHUTENs, TPYNIHUPOBKHU ClaraeMblX, MpUMeHEHHUs (PopMya COKpamEéHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsl MHOTOWICHOB Ul pEIIEHHs pa3iIMyYHBIX 33734 M3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAbHOM MPAKTUKU.



Hcnonb30BaTh CBOICTBA CTENEHEN C HATypaJIbHBIMU IOKa3aTeNIIMU Ul IpeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHusI 1 HEPABEHCTBA

Pemate nmHeliHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS IpaBuja IMEpexoaa OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. IIpoBepsATh, SBISIETCS JIM YHUCIO KOpPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METObI P PEIICHUH JTMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpuMepsI ap YMCEll, SIBISIONIUXCS PEIIeHUEM JIMHEWHOTO YPaBHEHUS C IBYMSI
IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHUSI C JIByMs
MIEPEMEHHBIMH, N0JIb3YACh I'PaUKOM, IPUBOJUTH IPUMEPHI PEIICHUS yPaBHEHUS.

Pemrate cucrtemsl IBYX JIMHEWHBIX YpAaBHEHMH C JBYMS IIEPEMEHHBIMU, B TOM YHCIE
rpaduyecku.

CocTaBiaTh M pemath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadyM IOJIy4ECHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbl, 3alMCHIBATH YHCIOBBIE IPOMEXYTKHM Ha
anreOpanveckoMm si3bIKe.

OTMeuaTp B KOOPAMHATHOM IIJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATAM, CTPOUTH
rpaduku muHeHHbIX QyHkui. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMUTEILHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuts 3naueHue (GyHKIHMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduueckuil cnoco® NpeacTaBieHUs U aHalu3a WHGOpPMAIUHU, U3BJIEKATh U
HUHTEPIPETUPOBATH MHGOPMAIINIO U3 TpaUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy obOyuenus B 8 kJjacce oOydaromuiics NHOJYYUT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUS

Hcnonp3oBarh HavyallbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMsSI, OKPYTJICHHUS M BBIYMCICHUHN, HM300pa)kaTh ACUCTBUTENBbHBIE YWCIA TOYKAMHU Ha
KOOPAVMHATHOM MPAMOH.

[IpumeHsaTh TOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIMMOCTH KaJIbKYISATOP, BHIIOIHATH MpeoOpa3oBaHusl BhIPAXKEHUH,
COZIepKaIIUX KBaAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX M MajblX YHCET C TMOMOULIbIO JIECATUYHBIX ApoOei u
crenener uncia 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOJHATH IpeoOpa3oBaHuUs
BBIPAXKEHUH, COJIEPIKALLUX CTEIIEHH C LIEJIBIM II0KA3aTEeIIEM.

BBINONHATE TOXXJECTBEHHBIE NMPEOOpa30BaHMs PAILMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MPaBUJI IEHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMHU JpoOsMu.



PacknanpiBaTh KBagpaTHBIA TPEXUWICH HA MHOKUTENHU.

[TpumensTh MpeoOpa3zoBaHMs BBIPAXKEHHUH IS pEIICHUS pa3IMYHbIX 337]a4 U3 MaTEMAaTHUKH,
CMEXHBIX IIPEMETOB, U3 PEaIbHON IPAKTUKHU.

YpaBHeHUsI 1 HEPABEHCTBA

Pematp nuHelHble, KBapaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOoaUTHE MpPOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IIpUMEHEHHEM I'pauUeCKUX IPEICTABICHUN (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CUCTEMA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U ITPOYEe).

[lepexonuTe OT cioBecHOM (OPMYIHUPOBKM 3aauyu K €€ anredpandeckol MoJeIu ¢
MOMOIIBI0 COCTAaBJCHUSA YPaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, WHTEpIPETUpPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYYEHHbIN pe3ynbTar.

[IpyuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKHU, pellaTh JUHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM M HUX CHCTEMBbI, JaBaThb TI'paUUEeCcKyl0 HLIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

LORIIN1700

[Tonumatsb 1 UCOIB30BaTh (PYHKIIMOHAIbHBIE MOHITHS U A3bIK (TEPMUHBI, CHMBOJMYECKHE
0003Ha4YeHUs), ONPEENATh 3HaUeHUE (PYHKIIMHU 110 3HAUEHUIO apryMeHTa, ONpeaeisaTh CBONCTBA
¢dbyakmn o e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y = kix, y = x2, y = x3,y = ||, Y = VX, OIIHCBIBaTh CBOIICTBA YHCIOBON (BYHKIHH IO €&
rpaduky.

Pemate 3a1aun, cBA3aHHBIE C YMCIOBBIMU MOCIIEI0BATEIBHOCTSAMH, B TOM YHCIIE 33Ja4 U3
peanbHOM XKU3HU (C UCTIOIB30BAHUEM KaTBKYISITOPA, ITU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTieckne (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
1 Yucna u BeUUCICHUS. PalnoHanbHbIe o5 1 bubmmoreka [{OK
qHcIia https://m.edsoo0.ru/7f415b90
bubnuorexa [JOK
2 AJTeOpaeCKue BHpLKCHNA 27 . https://m.edsc%.ru/7f415b90
bubmuorexa [JOK
3 YPABHEHIA H HEPABCHCTEA 20 . Pitpsim etoD. I/ 7£415b90
bubmuorexa [JOK
4 Koopumarer u rpaguiu. Gymici 24 . https://m.edséf).ru/7f415b90
bu6mmoreka [IOK
> Tosropere 1 0bobmenne 6 . https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI

1 Uucna v Beruncnenus. Ksagparasie 15 bubnuoreka [JOK
KOpHHU https://m.edsoo.ru/7f417af8

2 Uucna u Beruucierusi. CTeneHp ¢ 1eIbIM 7 bubnuorexa [JOK
HOKa3aTeneM https://m.edsoo.ru/7f417af8

3 AnreOpandecKkue BhIpaKEHUSI. 5 1 bubnuorexa [JOK
KBaaparubiii TpéxuieH https://m.edsoo.ru/7f417af8

4 AnreOpandeckre BBIPaKEHUS. 15 1 bubnuorexa [JOK
AureOpandeckast 1poob https://m.edsoo.ru/7f417af8

5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbIe 15 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edso0.ru/7f417af8

bu6mmoreka [JOK
8 DyHKUKH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
; DyHKum. uciossie dynKimy o https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
10 Tosropere 1 0bobmenne 6 . https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 5 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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KVIIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka o0pa3oBaTe/bHbIE
/i yp Beero Konrpoabubie | IIpakTHyeckue W3yueHHs p
padoTsI padoThbI pecypchl
1 [ToHsiTHE palMOHATIBHOTO YHCIIa 1
2 Apudmernueckue AeMCTBUS C 1
paloOHaIbHBIMU YU CIIAMU
3 Apudmernueckue AeCTBUS C 1
paloHaIbHBIMU YU CIIAMHU
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
6 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHuHe, YOPsAI0YMBAHUE 1
palOHaJIbHBIX YHCEI
8 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, ynopsounBaHue 1
palOHaIbHBIX YUCEI
10 Crenens ¢ HaTypalbHBIM 1 bubnuoreka [IOK
okasareyieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypaJIbHBIM 1 bubnuoreka [IOK
mokasareyieMm https://m.edsoo0.ru/7f421382
12 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
oKa3aresemM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK

ITOKa3aTcJICM

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

14

Crenensp ¢ HaTypalbHBIM
oKa3areseM

15

Pemrenye ocHOBHBIX 3a7a4 Ha
IpoOu, MPOLIEHTHI U3 peaTbHON
MIPAKTUKHU

16

Pemrenye ocHOBHBIX 3a7a4 Ha
Jpo0OU, MPOLIEHTHI U3 peaIbHOMN
MPAKTUKHU

17

Pemrenyie 0CHOBHBIX 3a7a4 Ha
Jpo0OU, MPOLIEHTHI U3 peaIbHOMN
MPAKTUKHU

18

Pemrenyie 0CHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peaIbHOMN
MIPAKTUKH

19

[Tpu3Haku nenMMocCTH,
Pa3JI0KEHUsI Ha MHOKHUTEH
HaTypaJbHbIX YHUCEII

20

[Ipu3Haku 1en1MMOoCTH,
Pa3IoKEHUsT HA MHOYKHUTEIN
HaTypaJbHbBIX YUCEIT

21

Peanbubie 3aBucumoctu. [lpsmas u
o0OpaTHas MPOMOPIUOHATBHOCTH

22

Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMoOPIUOHATBHOCTH

23

Peanbnsbie 3aBucumoctu. [Ipsmas u
o0OpaTHas MPONMOPIUOHATBHOCTH

24

Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIIMOHAIBHOCTH

25

KonTponsHas paborta o Teme
"PanmoHanpHbIE Unciia'

26

EYKBGHHLIC BBIPAXKCHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f41feec

[Tepemennsbie. [Jonyctrmblie

27 3HAUYECHMS IEPEMEHHBIX

28 Dopmynsl

29 Dopmysl

0| sapen packparie croGo BuGorexa IOK
HpHBETEHIE TOTOBHEIX CIATAEMbIX https://m.edsoo.ru/7f41fafa

3L smpanemn, packpumie cxoGox Bubmorea IOK
HpUBETEHHE TTOTOBHEIX CATaeMbIX https://m.edsoo.ru/7f41fd70
[IpeobpazoBanue OYKBEHHBIX

32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEICHUE MOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OYKBEHHBIX

33 BBIPaKEHUH, pacCKpbITHE CKOOOK 1
MIPUBEACHNE MOIOOHBIX CIaraeMbIX

34 CBolicTBa CTEMEHH C HATYypaJIbHBIM bubmuorexa [JOK
HoKazaTesneM https://m.edsoo.ru/7f421382

35 CBolicTBa CTEMEHH C HATYypaJIbHBIM bubmuorexa [JOK
HoKazaTesneM https://m.edsoo.ru/7f42154e

36 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnmuorexka [JOK
HoKazaTesneM https://m.edsoo.ru/7f4218be

bubnuoreka [JOK
37 Muoroteret https://m.edscﬁ).ru/7f42276e
bubnuoreka [JOK

38 Muorounert https://m.edscl)lo.ru/7f422930

39 CnoxeHue, BEIUNTAHUE, bu6mmoreka [JOK
YMHOK€HHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnosxeHne, BEIYUTAHNUE, bu6mmoreka [JOK
YMHO>KEHHUE MHOTOUJICHOB https://m.edsoo.ru/7f422cc8

a1 CnosxeHne, BEIYUTAHHUE, bu6mmoreka [JOK

YMHOKCHHUEC MHOTOYJICHOB

https://m.edsoo.ru/7f422fca
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CnosxeHue, BEIYATAHUE,

bubmuoreka [JOK

42 YMHO>KEHHE MHOTOUYJICHOB https://m.edsoo0.ru/7f423182
43 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKCHHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKCHHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpPAIIEHHOTO bubnuoreka [JOK
YMHOXCHHS https://m.edsoo.ru/7f424c12
16 DopMyIbl COKpPAIIEHHOTO bubnuoreka [JOK
YMHOKEHHSI https://m.edsoo.ru/7f4241d2
47 DopMyJbl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHHSI https://m.edsoo.ru/7f4251d0
48 PasnoxxeHne MHOTrO4JICHOB Ha bu6moreka [IOK
MHOKHTEITH https://m.edsoo.ru/7f423312
49 PasnoxxeHne MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHne MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOTO4YIEHOB Ha
MHOKHTEIHN
KounTposnbnas paborta o teme
52
" Anrebpanyeckue BeIpaxeHus"
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIJILHOCTh YpaBHEHUI
JIuneliHoe ypaBHEHHE C OJHOU
54 MePEMEHHOM, PEIICHUE JTUHEHHBIX
yYpaBHEHUH
JIuneiinoe XpaBHeHHe C OJ:[HOVIZ BuGmuorexa LIOK
55 MEPEMEHHOM, pellIeHUE JTUHEHHBIX

yYpaBHEHUH

https://m.edsoo.ru/7f420482



https://m.edsoo.ru/7f423182
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JIuHeitHOE ypaBHEHHUE C OJJTHOU

56 NIEPEMEHHOH, pelIeHNe TMHEHHBIX
ypaBHEHUI
57 Pemenue 3ama4 ¢ momompio bubmmorexa [{OK
ypaBHEHUIA https://m.edsoo.ru/7f42064e
58 Pemenue 3ama4 ¢ momompio bubmmorexa [{OK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Pemenne 3ama4 ¢ momMoIpio bubmmoreka [{OK
ypaBHEHHHA https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4 ¢ moMoIpio bubmmoreka [{OK
ypaBHEHUIA https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMSI bubmuorexa [JOK
MepEMEHHBIMH H €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMSI bubmuorexa [JOK
MEPEMEHHBIMH U €r0 TpaduK https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEUHBIX bu6mmoreka [IOK
YpaBHEHHI C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ABYX JIMHEMHBIX
YpaBHEHHUH ¢ ABYMS IEPEMEHHBIMU
65 Cucrema ABYX JIMHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU
66 Cucrema ABYX JIMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHbBIMU
67 Pemenue cucreM ypaBHeHHIA bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUIt bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHMM bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHUI
71 Pemenue cucreM ypaBHEHMM



https://m.edsoo.ru/7f42064e
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79 KonTtposnsHas paboTa o teme bubmuoreka [IOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha mpsIMOii bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
74 Hucnossle MPOMEKYTKA bubmmorexa LHOK
https://m.edsoo.ru/7f41dff2
75 UncnoBble TPOMEXKYTKU
76 Paccrosinne mexnay )1Bij1$[ }
TOYKAMU KOOPJAWHATHOU TIPSIMOU
77 Paccrosinne mexnay )1Bij1$[ }
TOYKAMH KOOPJIWHATHOW TIPSIMOM
78 [IpssMmoyronpHas cucrema bubnuoreka [IOK
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronpHas cucrema bubnuoreka [IOK
KOOPMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpadmKoB, 3aJaHHBIX bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadmKoB, 3aJaHHBIX bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpaguKoB, 3aJaHHBIX
hopmynamu
83 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
84 Urenue rpaduKoB peaibHBIX bubnnorexa [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
85 Urenue Fpa(bI:IKOB pealbHBIX
3aBUCHUMOCTEH
bubnunoreka [JOK
86 Torsme GyrKumm https://m.edscﬁ).ru/7f41ef06
87 I'paduk pynkIMN



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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bubmuoreka [JOK

88 Croiictsa yHKumil https://m.edsoo0.ru/7f41f078
N . bubnuorexa [JOK
89 Croiictsa yHKuuit https://m.edsoo.ru/7f41f1fe
N bubnuorexa [JOK
%0 Jluneitnas GyHKuus https://m.edso0.ru/7f427282
. bubnuoreka [JOK
a1 Jlaneitnas ymicuma https://m.edsoo.ru/7f427412
92 [TocTpoenue rpaduka TuHEeHHON bubnuorexa [JOK
byHKIMN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduxa JInHEHHON
byHKIIIN
94 I'paduk pyrkmm y =|x|
95 I'paduk pyakmm y =|x|
KonTtponsHas paboTa o Teme
96 "KoopauHaTs! 1 rpaduky. bubmuorexa [JOK
Oyukun'"/Beepoccuiickas https://m.edsoo.ru/7f41f50a
npoBepoyHasi pabora
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 METOJI0B, 0000I1IIeH1E bu6mmoreka [JOK
3Hanui/Bcepoccuiickas https://m.edsoo.ru/7f429c6c
poBepoyHas pabora
o | momoreme cerom s B LOK
JIOB KYP N ’ https://m.edsoo.ru/7f429f32
000011eHrE 3HAHUI
o | momoreme cerom s BuGorra LOK
JIOB KYP N ’ https://m.edsoo.ru/7f42a0e0
00001IeHre 3HAHUI
oo | oD cesoms noweTi B LOK
JIOB KYP N ’ https://m.edsoo.ru/7f42a27a
00001IeHne 3HAHUI
101 HTorosas KOHTpoJbHAs padoTa
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [{OK

102 | meronos kypca 7 kiacca, 1 https://m.eds00.ru/7f42a900
000011IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 107

[TPOTPAMME



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

8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero POJIbHBbIE PaKkTHYeCcKue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl
1 KBanpartHblil KOpeHb U3 yucia 1 bubmmorexa LHOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHe 06 UppaMOHAIBHOM 1 bubnnorexa [JOK
UGS https://m.edsoo.ru/7f42eaaa
3 JlecsTuuHbie PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCETT
5 JleficTBUTENbHBIE YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
quce
7 CpaBHeHHE ACHCTBUTEIBHBIX 1
qucel
8 ApubMeTnuecKknii KBaipaTHBIN 1
KOPEHb
9 YpaBHeHHe BUa X* = a 1
10 CBoiicTBa apr(METHUECKUX 1 bubnuoreka [JOK
KBaIpaTHBIX KOPHEMH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apupMETHUECKUX 1 bubnnorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
e B LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
e B LOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU



https://m.edsoo.ru/7f42d452
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https://m.edsoo.ru/7f42d862
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[IpeoOpa3oBaHme YUCIOBBIX

bubmuoreka [JOK

14 BHIPKCIHH, COJICpRALIX 1 https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
R Bumorea 110K
’ https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 Crenens ¢ IEeIbIM I0Ka3aTelieM 1 bubmmorexa [TOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3mepsr 00bekTOB
K ro MU T
17 gnng;;zgfmi ‘—Ia(l:)TaI/I(I?JIO 1 Bubmaorexa LIOK
https://m.edsoo.ru/7f436098
KOCMUYECKUX 0OBEKTOB),
JUTUTEIILHOCTD MPOIIECCOB B
OKPYXKAIOIEeM MHUPE
18 CBoiicTBa CTENICHHU C IEIbIM 1 bu6mmoreka [IOK
MoKa3aTesieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENICHHU C IEIbIM 1 bu6mmoreka [IOK
MOKa3aTesIeM https://m.edsoo.ru/7f435648
20 CBOJICTBa CTENEHHU C LIEJIBIM 1 bu6mmoreka [JOK
[oKa3aTesieM https://m.edsoo.ru/7f435648
21 CBOJICTBa CTENEHHU C LIEJIBIM 1 bu6mmoreka [JOK
[oKa3aTesieM https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTENEHU C LIEIBIM 1 bu6mmoreka [JOK
[oKa3aTesiemM https://m.edsoo.ru/7f435ed6
23 KBanpartHbiii TpEXuieH 1
24 KBanpartHbiii TpEXuieH 1
o5 Pasnoxenne kBagpaTHOro 1 bubnuoreka [IOK
TpEXUIeHa Ha MHOXKHTEIIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHue kBagpaTHOro 1 bubnuoreka [IOK

P €X4JeHa Ha MHOXKUTEIIN

https://m.edsoo.ru/7f42fd38
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KonTtponsHast paboTa no Temam

bubmuoreka [JOK

21 KBaHpaTHBie KOPEH. C,,TeHeHH' https://m.edsoo.ru/7f42ec80
KBagpatHslii TpexuwieH
bubmmorexa [{OK
28 AareOpairecias Apods https://m.edsoo.ru/7f430382
JlonycTuMBbIe 3HAYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKe BoIpaKEeHUs
JlonmycTuMBblIe 3HAYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKe BoIpaKEeHUs
31 OcCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpanyeckoit [poou https://m.edsoo0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpatenie 1podeit https://m.edsoo.ru/7f430a8a
. bu6mmoreka [IOK
33 Coxpatenie apodeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxpatuenie apodeit https://m.edsoo.ru/7f430f44
o | Caoems mowme BuGorsa 10K
M A N https://m.edsoo.ru/7f43128c
anreOpandecKkux apooei
| cooems mowmms BuGorsa 10K
M A N https://m.edsoo.ru/7f4315c0
anredpandecKux apooei
| Caoems mowme BuGorsa 10K
M A . https://m.edsoo.ru/7f4318c2
anreOpandeckux pooeit
CrnosxeHue, BBIYUTAHUE, BuGmiorexa 1IOK
38 YMHOJKEHUE U JICIICHHE

asreOpandeckux Jipooeit

https://m.edsoo.ru/7f431a20
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[IpeoOpa3oBanme BEIpa)KEHUH,

bubmuoreka [JOK

39 COACPAAILIX AIreOpaieckne https://m.eds00.ru/7f43259c
apoou
10 corepanun anmepamece Bubmorera LIOK
https://m.edsoo.ru/7f432736
apoou
L corepmanun amebpamecne Bubmorera LIOK
https://m.edsoo.ru/7f432736
npobu
42 KonTponsnas pabora no teme bubnuorexa [JOK
" Anrebpanueckast 1poop" https://m.edsoo.ru/7f431d36
43 KsagpatHoe ypaBHEeHHE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHoe bubnuoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe kBanpaTHoE bu6mmoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
16 dopmysia KOpHEN KBaIpaTHOTO bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysia KOpHEH KBaIpaTHOTO bubmuoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f3f6
48 dopmysia KOpHEH KBaJIpaTHOTO bubmuoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopema Brera https://m.edscl)lo.ru/7f42fef0
bubnuoreka [JOK
>0 Teopewa Briera https://m.edscl)lo.ru/7f430076
51 Pemenue ypaBHenui, bu6mmoreka [JOK
CBOJISAIIMXCS K KBAJIPATHBIM https://m.edso0.ru/7f43c542
52 Pemenue ypaBHenui, bu6mmoreka [JOK

CBOJAIHNXCA K KBAIpaTHBIM

https://m.edsoo.ru/7f43c3d0
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53

[Ipocteiimme qpoOHO-
pallMOHAJIbHBIC YPABHCHH A

bubmuoreka [JOK
https://m.eds00.ru/7f4328c6

54

[Ipocteiimme qpoOHO-
palrOHAJIbHBIC YPABHCHHUA

bubmmoreka [{OK
https://m.edso0.ru/7f432b6e

55

Pemenue TekcTOBBIX 3a1a4 C
IIOMOIIBIO KBaIIpaTHI)IX
YpaBHEHUI

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

56

Pemrenue TekCTOBBIX 3a7a4 C
IIOMOIIBIO KBa)IpaTHBIX
YpaBHEHUU

bubmmoreka [{OK
https://m.edsoo0.ru/7f42{8f6

57

KonTponbHas paborta o teme
"KBagparHsle ypaBHeHUS"

bu6moreka [IOK
https://m.edso0.ru/7f4301f2

58

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

59

JIuHeitHOE ypaBHEHUE C IBYMS
MepEMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEJIbIX YUCIIaX

60

JIuneitHOe ypaBHEHUE C IBYMSI
MIepEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PElIeHUs ypaBHEHUN B
LEJBIX YUCIIaX

61

Pemienune cucrem IBYX JTMHEHHBIX
YpaBHEHUH C IByMs
nepeMEeHHBIMU

62

Pemienune cucrem IByX JTMHEHHBIX
YpaBHEHUH C IByMs
IEPEMEHHBIMU



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
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63

Pemrenne cucrem ByX JIMHEHHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'padmueckas nnTepnperanys
YpaBHEHHUS C JIBYyMS
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPABHEHUN C JBYMS
MIepeMEHHBIMU

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

67

I'padmueckas nnTepnperanus
YpaBHEHHUS C IBYyMS
MIEPEMEHHBIMH U CUCTEM
JINHEMHBIX YPaBHEHUH C BYMS
MIePEeMEHHBIMU

bu6mmoreka [IOK
https://m.edso0.ru/7f43d6d6

68

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHCHI/Iﬁ

69

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHCHI/Iﬁ

70

Pemenune TeKCTOBBIX 33124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

71

YucnoBbie HEpaBEHCTBA U UX
CBOMCTBA

72

YucnoBble HEPABEHCTBA U UX
CBOICTBa

73

HepaseHnctBo ¢ onHOM
IIEpEMEHHOM



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

JIuneliHbIE HEPABEHCTBA C OJTHON

bubmuoreka [JOK

4 MEPEMEHHOMN M UX PEIICHHE . https://m.edsoo0.ru/7f42c692
75 Jluneiinbie HEPABEHCTBA C OJTHOM 1 bubnuorexa [JOK
MEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIuHeliHbIE HEPABEHCTBA C OJTHON 1
IIEPEMEHHOM U UX PEIIEHUE
HUCTEMBI JIMHEHHBIX HEPABEHCTB
77 SOZHi)fI nJeIpeI\;c[eHHoﬁ I/Ie EI?( e 1 bubmaorexa LJOK
https://m.edsoo.ru/7f42ch88
pelnieHne
HUCTEMBI JIMHENHBIX HEPABEHCTB
78 CCOJCIHGE)I‘/'I nJeIpeI\ieHHoﬁ 1: EI?( e 1 bubmaorexa LIOK
https://m.edsoo.ru/7f42cd2c
pelnieHne
Cucremsbl TMHENHBIX HEPABEHCTB
79 C OJTHOW ITepEeMEHHOHN U HX 1
pelnieHne
o | Itpmmemepeuems Bumorea 10K
. . https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YUCIIOBOM MPSIMOM
81 ?;:{’Sﬁg?:: Ezg)ae];{cﬁgf;a U UX 1 bubnorexa [IOK
. . https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YMCIIOBOU IIPSIMOM
KoHTposabsHas paboTta 1o Temam
82 "HepaBenctBa. CructeMbl 1
ypaBHeHUI"
bubmuoreka [JOK
83 Tonsmue dymKiymm 1 https://m.edsoo.ru/7f433c12
84 OO6acTh onpeaeeHus u 1 bu6mmoreka [JOK
MHOXECTBO 3HaUCHUH QPYHKIUH https://m.edsoo.ru/7f433d84
85 CniocoOslI 3a1aHust pyHKIMH 1
86 I'paduk pynkIun 1
87 CBoiicTBa (DyHKIIUH, UX 1

oToOpakeHHe Ha rpaduke



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

Urenne 1 mocTpoeHue rpadukoB

88 GbyHKIII
[Tpumeps! rpadukoB GyHKIHH,
89 OTpaKaIOUINX peabHbIC
MIPOIIECCHI
@yHKIMHU, ONUCHIBAOLINE
90 MpsIMYIO U 0OpaTHYIO bubnuorexa [JOK
MPOTOPIUOHATTBHBIC https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X TpaQuKu
91 ['mnep6ona
92 ['mnep6ona
bu6moreka [IOK
— 2
93 Tpadux dpyskim y = x https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
94 Tpadux dpyskimm y = x https://m.edso0.ru/7f434572
=x2 = x3 =V
95 E)|};<I|{K f H;I(bilmézlge ZL;JzIHHe Y bubmorexa LIOK
> Tpag) p . https://m.edsoo.ru/7f434d38
YpaBHEHUW U CUCTEM YpaBHCHHI
o | Moo oo Buorea 10K
p p https://m.edsoo.ru/7f434eb4
poBepoyHas pabora
[ToBTOpEHME OCHOBHBIX MOHATHIA
O e B LOK
HeHH https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepoyHas
pabota
[ToBTOpEHNE OCHOBHBIX MOHITHHA Bubnorexa [IOK
% U METOJIOB KYPCOB 7 1 8 KIIaccos, https://m.edsoo.ru/7f43736¢
00001IeHrEe 3HAHUI S :
[ToBTOpEHUE OCHOBHBIX MOHSATUI Bubnmorexa [IOK
99 1 METOJIOB KypCOB 7 U 8 KIIacCOB,

000011eHrE 3HAHUI

https://m.edsoo.ru/7f437510



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

[ToBTOpEHNE OCHOBHBIX NOHATUN

bubmuoreka [JOK

100 11 METOZIOB KypeoB U7 1 8 Kaccos, . https://m.edsoo.ru/7f4376b4
000011IeHUE 3HAHUN

101 HOBTOpeHI/Ie OCHOB;iBIXgHOHSITHH 1 BI/I6JII/IOT€Ka HOK
1 METOJIOB KprOBU # & KIIaccos, https://m.edso0.ru/7f436b88
000011IeHNE 3HAHUN

102 HOBTOpeHI/Ie OCHOB;IBI)(SHOHﬂTHH 1 BI/I6J'II/IOT€Ka HOK
1 METOJIOB KYPCOBv # & KIIaccoB, https://m.edso0.ru/7f437858
000011IeHNE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KIIACC
Kon [IpoBepsieMble ITpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrara
1 Yucna v BBIYKCICHUS
11 BhITIONIHATE, cOYeTasi YCTHBIE W NMHUCBMEHHBIC MPHUEMBI, apU(METHICCKHE
' JEHUCTBUSI C pallUOHAIBHBIMU YMCIIAMU
Haxonuth 3Ha4YeHUs YUCIIOBBIX BBIPAXKEHUH, PUMEHSTh Pa3HOOOpa3HbIE
1.2 CrocoObl W MpPHEMBbl BBIYMCICHHUS 3HAYEHHH JPOOHBIX BBbIPAXKEHUM,
CoJIepXKaniux OOBIKHOBEHHBIC U JIECATUYHBIC IpOOH
[lepexonuThk OT 01HOM (OPMBI 3allMCH YKMCEN K APYyroil (mpeoOpa3oBbIBAThH
1.3 JECSITUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
1.5 OKpyrisaTe yncna
BbInonHATE TPUKUAKY U OLEHKY pe3ylbTaTa BbIUUCICHHUM, OICHKY
1.6 3HAYEHUM YUCJIOBBIX BBIPAKEHUU. BBIMOTHATH NEUCTBUSA CO CTEMEHSIMHU C
HaTypaJIbHBIMU TIOKa3aTeNIIMU
17 [IpumeHsTh TpU3HAKKM  JEIMMOCTH, pa3JIoOKEHHE Ha  MHOMKUTENH
' HaTypaJbHBIX YHCET
Pemath nmpakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIE C OTHOLICHUEM
18 BEJIMYUH, MPOMOPLUOHATIBHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' UHTEPIPETUPOBATh PE3yabTaThl PELICHUS 3a7ad C YU€TOM OrPAaHUYCHHIH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 0OBEKTOB
2 AnreOpandeckue BhIpaXKEHUs
21 Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSATH
' ee B Ipoliecce OCBOCHUS yueOHOr0 MaTepuana
29 Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKCHHM MpPU 3aaHHBIX 3HAUCHUSIX
' MIEPEMEHHBIX
23 BoimonuaTe  mpeoOpa3oBaHHsI  IEJIOTO  BBIPOKEHUS B  MHOTOYIEH
' pUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK
24 BbINONHATE YMHOKE€HHE OJHOWIEHA Ha MHOTOWIEH M MHOTOWJIeHa Ha
' MHOTOYJIEH, MPUMEHATH POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcymecTBIATh pa3aoKEHUE MHOTOUIEHOB HAa MHOMKUTEIHM C IMOMOUIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKU ClIaraeMbIX,

npUMeHeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS




HpI/IMeHSITB HpeO6pa3OBaHI/ISI MHOTI'OYJICHOB IUIA PCHICHUA pa3/IMYHbIX 3a1a4

2.6 .
13 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKU
27 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPAJIBbHBIMM IIOKA3aTEIIAMH UL
' npeoOpa30BaHuUs BBIPAKEHHNA
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrare ynMHENHHbIE ypaBHEHUS ¢ OJHOW IIEPEMEHHOM, NMPUMEHsIS IIpaBuia
3.1 nepexoja OT MCXOJIHOTO YPaBHEHMsI K paBHOCWIBHOMY eMy. [IpoBepsts,
SIBJISIETCS JIM YNCIIO KOPHEM YPaBHEHUS
32 [IpumensTs rpadguueckne METOIbl IPU PELUICHUH JIUHEHHBIX YpaBHEHUHN U
' HUX CUCTEM
33 [lopOupars mpumepsl Hap 4MCEN, SBISIOMIMXCS PEIICHUEM JIHUHEHHOTO
’ yYpaBHEHUS C ABYMS IEPEMEHHBIMU
Crpouth B KOOPIMHATHOW MJIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIE€pEMEHHBIMM; TMOJIb3YACh TIpadUKOM, MPHUBOJUTH MPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemath cuctembl IByX JTUHEHHBIX YpaBHEHUH C JIBYMS NE€pEMEHHBIMH, B
' TOM uucie rpadpuyuecku
CocTaBiaTh W peuarh JUHEWMHOE YpPAaBHEHHE WM CUCTEMY JIMHEUHBIX
3.6 YPaBHEHUHN IO YCJIOBHIO 3aJadd, MHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥ MOJYy4CHHBIN PE3YyIbTaT
4 Koopaunats! 1 rpaduku. OyHKIIIN
N300paxaTp Ha KOOPIMHATHOW MNpPSAMONH TOYKH, COOTBETCTBYIOLIHE
4.1 3alaHHBIM KOOpIMHATaM, JIy4d, OTPE3KHM, HWHTEpBajbl, 3alUCBIBATH
YHCIIOBbIE IPOMEXYTKH Ha alreOpandyeckoM si3blKe
4.2 Otmedats B KOOPAMHATHOM IUNIOCKOCTH TOYKH IO 3alaHHBIM KOOPIMHATaM
4.3 Ctpourts rpaduku auneitHbIx GyHkiuit. Ctpouts rpaduk GyHKIuU Yy = |X|
OnuceiBaTh C HOMOLIBIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThI
4.5 HaxonuTh 3HaueHne GpyHKIMU IO 3HAYEHHUIO €€ apryMeHTa
ITonumaTh rpaduueckuii cnoco0 MpeacTaBIeHUs U aHaiIu3a UHPOpPMALUH,
4.6 U3BJIEKaThb U UHTEPHPETUPOBATH MHPOPMALUIO M3 TpapHUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
5 BeposTHOCTE M cTaTuCTHKA
YuraTh MHPOPMALIMIO, MPEJCTABICHHYIO B TaOJMIIaX, HA Juarpammax,
5.1 MPEJCTaBIATH JaHHBIE B BUJIE TaOJIMII, CTPOUTH AUArpaMMBbl (CTOJIOMKOBBIE

(cronbuaTsie) ¥ KpYTroBbIe) 10 MacCuBaM 3HaYCHHUN




5.2

OnuceiBaTh W HMHTEPIPETUPOBATH pEaJbHBIC YHCIOBHIE JaHHEBIE,
MpeCTaBICHHbIC B TAOIMIIAX, HA AUAarpaMMax, rpapukax

5.3

Ucnonwp3oBarh 111 ONMHMCAHUS JAHHBIX CTATHCTHUUYECKUE XapaKTECPUCTUKHU:
cpenHee apuMeTHYeCKOe, MeIuaHa, HauOoJbIlee ¥ HAUMEHBIIEe
3HAYEHMs, pa3Max

5.4

HNmers npencraBieHue O CIIy4aliHOM HM3MEHYMBOCTH HA IIpUMeEpax IEH,
(GU3NYeCKUX  BEIMYMH,  AHTPOIIOMETPUYECKUX  JaHHBIX,  HMMETh
IIPEICTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

PacriozHaBath u3yyeHHBIE T€OMETpPUUYECKHE (UTYpBI, ONpPENENSITh HX
B3aMMHO€ paclojioKeHHe, H300pakaTb TeoMeTpuuecKue (QUrypsl,
BBITIOJIHATDE YCPTECKHU 11O YCIIOBHIO 3a1a4u. HSMepﬂTB JIMHENHBIEC U YIJIOBBIC
BeMMUMHLL. Pemrath 3aaa4i Ha BBIYUCICHUC JIMH OTPE3KOB W BCIIMYHH
YTJIOB

6.2

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH INPEAMETOB B
peayIbHON KHU3HU, Pa3MEpPOB MPUPOJIHBIX O00BEKTOB. Paznuuare pasmepbl
3THX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

CTpOI/ITB YEPTEIKU K TCOMCTPUICCKHUM 3a/ladaM

6.4

[Tonb3oBaThcsi MpU3HAKAMHM PABEHCTBA TPEYTrOJBHHUKOB, HCIOIb30BaTh
MPU3HAKU U CBOMCTBAa pPaBHOOEIPEHHBIX TPEYrOJbHUKOB IMPH pPELICHUH
3a1au

6.5

[IpoBoUTH JOTHYECKHE PACCYNKIACHUS C UCTIOIb30BAHHUEM T€OMETPUUYECKUX
TeopeM

6.6

Ilonp30BaThCs IIpru3HakaMu paBCHCTBa IMPAMOYI'OJIBHBIX TPECYIrOJbHUKOB,
CBOMCTBOM MCJHAaHBbI, HpOBeHeHHOﬁ K THUIIOTCHY3€ IPAMOYIOJbHOI'O
TPEYroJIbHUKA, B pCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

Onpenenars napajyieNbHOCTh MPSAMBIX C IOMOILBIO YIJIOB, KOTOPBIE
obpa3yer ¢ HUMH cekymas. OmnpenensTh NapauieIbHOCTh MPSMBIX C
MOMOILIBI0 PAaBEHCTBA PACCTOSTHUM OT TOYEK OJHOM MpsMOMl 10 TOYEK
JpYyrou Mnpsmou

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCIICHHUA W HAaXOAUTb YHCIOBBIC U 6YKBeHHLIe 3HA4YCHUA
YrjIoB B TCOMCTPHYCCKUX 3aJavdaX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOT'OYT'OJILHHUKOB, CBOICTB YIJI0B, 06p3.30BaHHBIX npu
IepeccUYCHNn ABYX napaJisiCJIbHBIX MMpAMBIX cexymeﬁ. Pematp
IMPAKTHUYICCKUC 3a1a4Y1 Ha HAXOKACHUC YITIOB

6.10

Bnagers nmoHATHEM TIE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEIEIATH
OUCCeKTpUCY VyIJIa W CEePeAMHHBIM TEepHeHIMKYIsp K OTpe3Ky Kak
TFEOMETPUYECKHUE MECTA TOUEK




DopMyIMpPOBATH ONPEICICHUS OKPYKHOCTU U Kpyra, XOpAbl U AUamMeTpa

6.11 OKPYXHOCTH, I0JIb30BAaTbCS WX CBOWUCTBAMHU. YMETh MPUMEHATH 3TH
CBOMCTBA IIPU PELICHUHU 3a/1a4
Bnanets moHsTHEM OMMCAHHON OKOJIO TPEYroJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh ee 1eHTp. [lomb3oBaTtbest pakTamMu O TOM, YTO OHMCCEKTPHUCHI
6.12 YIJI0B TPEYroJibHUKA TEPEeCceKaloTcs B OJHOW TOYKe, W O TOM, YTO
CepeIMHHbIC MTEPIEHIUKYIIAPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B
OJHOM TOUYKE
Bitagets noHsTHEM KacaTeNbHOU K OKPYKHOCTH, II0JIB30BAaThCS TEOPEMOH O
6.13 MEePIEHIUKYIISIPHOCTA KacaTeJIbHOM M pajuyca, MPOBEACHHOTO K TOYKE
KacaHusl
6.14 [Tonp30BaThCcsi  MPOCTEHITUMU ~ TEOMETPUUYECKUMHU  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKHUI CMBICT
6.15 [IpoBOAUTE OCHOBHBIE TEOMETPHUECKHUE TTOCTPOCHHUS C TTIOMOIIBIO ITUPKYJIS
' U TUHEHKH
8 KUIACC
Kon [IpoBepsieMblie TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MpOBEPSIEM 00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
oro
pe3ynbTaTa
1 Uucna 1 BIYUCICHUS
Hcnonp30Barh HayalbHbIE IPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
1.1 yuceNn Uil  CpPaBHEHHs, OKpPYIVICHMST W BBIYUCICHUH, H300paxarhb
JEHCTBUTEIIbHBIE YHCIIa TOUKAaMU HA KOOPJIUHATHOMN IpsIMOU
[IpumeHsaTh NOHATHE apU(PMETUYECKOTOo KBAJpPAaTHOTO KOPHS, HAXOAUTh
19 KBaJIpaTHbIE KOPHH, UCIIONB3YS MPU HEOOXOAUMOCTH KaJbKYJISATOP, BHIIOIHATH
' npeoOpa3oBaHusl BBIPAKEHUH, COJEpKAlINX KBaJpaTHbIe KOPHH, HCIOJb3Ys
CBOMCTBA KOPHEU
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCEN C MOMOIIBI0 JECITUYHBIX
) npoOelt u creneHel yucia 10
2 AnreOpandeckre BbIpaKEHUS
21 [IpuMeHATh TMOHATHE CTENEHW C LEeNbIM  IO0Ka3aTejleM, BBINOJIHATh
' npeoOpa3oBaHMsl BRIPAKEHUH, COAEepKAIINX CTETICHH C IeNBIM IoKa3aTeaeM
29 BhINONHATE TOX/IECTBEHHBIE MPe0oOpa30BaHUsl PAIMOHANIBHBIX BBIPAKECHUN Ha
' OCHOBE MPaBWJI ACWCTBUI HAJ MHOTOWIEHAMH U aaredpandeckKuMu Apo0sMu
2.3 PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUATEIN
24 [IpumensaTh TpeoOpazoBaHusl BHIPAKEHUN 7S PElICHUs Pa3IUYHBIX 3a7ad W3

MaTEeMaTUuKH, CMCKHBIX IPEAMCTOB, U3 pCaHBHOﬁ IPpaKTUKH




YpaBHEHHUs U HEPABEHCTBA

3.1

Pewrars JMHENHBIE, KBaJpaTHBIE YpPaBHEHMS W PalUOHAIbHBIC YpPaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOAUTH IPOCTENUIIINE UCCIIEIOBAHUS YPABHEHNUN U CUCTEM YPABHEHUM, B TOM
YuClie ¢ IPUMEHEHUEM rpapuuecKuX IpeCTaBIeHUH (YCTaHaBIMBATh, UMEET JIU
YpaBHEHUE WJIH CHCTEMA YPaBHEHMU pEUICHUs, €CIU UMEET, TO CKOJIBKO, U
rnpoyee)

3.3

[lepexonuTe OT cilOBEeCHOW (POPMYJIMPOBKU 3aJaud K €€ anredpandyeckoit
MOJIET C TIOMOIIBIO COCTABJICHUS YPAaBHEHHS WIIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yM IOJyYEHHBIN
pe3ynbTaT

3.4

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLIEHKH, PEIIATh
JINHEMHBIE HEpPaBEHCTBAa C OJHOW TMEPEMEHHOM W HUX CHUCTEMBI, [1aBaTh
rpaduYecKyr0 HJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWN HEpPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB

OyHKIMU

4.1

[lonumarh ¥ HCNONB30BaTh (YHKIMOHAIbHBIE MOHSTHUS U S3BIK (TEPMUHBL,
CUMBOJINYECKHE 0003HAUEHUs), ONPEENATh 3HaYeHNEe (PYHKUINU MO 3HAUYEHUIO
apryMeHTa, OTpeIesaTh CBOMCTBA (PyHKIIMH 110 ee TpaduKy

4.2

CrponTs rpaduKy 21eMeHTapHbIX yHKUMH Brta: ¥ =,y = X2, y=x3y=x|,

OTIMCBIBATh CBOMCTBA YMCIIOBOH (DYHKITUU T10 €€ TpaduKy

BepOHTHOCTB U CTaTHUCTHUKA

5.1

W3Bnekarb u mpeoOpa3oBbiBaTh HH(OpMAalLMIO, TPEICTABICHHYIO B BHUJE
Tabnuu, auarpamMM, rpapuKkoB, MPEJICTaBISATh JaHHble B BUAE TaOIuI,
auarpamm, rpagukoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKHX IOKa3aTellel: CpeaHHX
3HaUEHUH U Mep paccenuBaHus (pa3Max, AUCIIEPCHsI U CTaHJAPTHOE OTKIIOHEHHE)

5.3

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHUH U YaCTOTHI COOBITUH, B TOM YHUCIIE IO
pe3ynbTaTaM U3MEepeHH U HabII0JeHHI

5.4

Haxoguts BCPOATHOCTHU CHy‘I&ﬁHHX coObITHI B OIIbITaX, 3Hasl BCPOATHOCTHU
QJICMCHTApPHBIX COGBITHﬁ, B TOM 4YHCJIC B OIbBITaX C PAaBHOBO3MOXHBIMHU
QJICMCHTAapHbIMU COOBITUSIMH

5.5

Hcnonb3oBaTek rpaduyeckue MOJENU: JEPEBO CIy4aifHOTO HKCIEPUMEHTA,
IMarpaMMel Disepa, YuciaoBas npsaMas

5.6

OHepI/IpOBaTB MOHATUAMU: MHOXKECTBO, IOAMHOKECTBO; BBIIIOJHATH OIICpalluu
Haa MHOXCCTBAMM: 06’BCI[I/IHCHI/IC, MEepeCCUYCHUC, NOIOJIHCHHUC, NEPCUUCIIATH
OJICMCHTBI MHOKCCTB, IIPUMCHSATDH CBOIMCTBA MHOKECTB




5.7

Hcnonp3oBathk rpaduieckoe NpecTaBICHUe MHOKECTB U CBSI3€H MEXy HUMU
JUI ONMCAHMS MPOLIECCOB U SIBJICHHI, B TOM YHWCIIE NPU PELICHUM 3a1ay U3
JIPYruX y4eOHBIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3uaBath OCHOBHBIC BH/JIbI YCTBIPEXYT'OJIbHUKOB, ux 3JICMECHTHI,
M0JIb30BAThCS UX CBOMCTBAMH IIpyu pCUHICHNU rCOMCTPHUICCKUX 3aJa4d

6.2

[IpumeHsTH CBOICTBA TOUKY ITEpECEUEHUS MEMaH TPEyroJibHUKa (LIEHTpa Macc)
B pEIIECHUU 3aja4

6.3

BJ'IaI[eTI) IIOHATUEM CpC}lHCfI JIMHUYW TPCYTOJIbHHUKA U TpannCuuu, MIPUMEHATL UX
CBOMCTBa MpHU pEIIEHUU TeomMeTpuyeckux 3anad. llomp3oBaThcsi Teopemoit
Qaneca U TEOPEMOM O NPONOPLHMOHAIBHBIX OTPE3KaX, NPUMEHATH HX JUISL
PEIICHHUA MMPAKTUYCCKUX 3a1a4

6.4

[IpumeHsTh MpU3HAKU MOJO0US TPEYrOJbHUKOB B PEIIEHUU M€OMETPHUYECKHUX
3a1a4

6.5

[lonb3oBatbest Teopemoit [ludaropa s pemieHHss TeOMETPUYECKHX U
MMPaKTUYCCKUX 3ajad. CTpOI/ITL MAaTEMAaTUYCCKYI0O MOJCIIbL B IPAKTUYCCKHUX
3a/layaX, CaMOCTOSTENIbHO [eJIaTh YepTeK M HAaXOJUTh COOTBETCTBYIOIIKE
JUIAHEI

6.6

Bnagerp moHATHMSIMHM CHHYCa, KOCHMHyca M TaHI€HCa OCTpOro yria
MPSIMOYTOJIbHOTO  TpeyrojibHuKa. [lonb30BaTbcs STUMU  MOHATHAMH IS
pelIeHUs MPaKTUYECKUX 3a7a4

6.7

Beraucnsate (pa3nuuHbIME crioco0aMu) TUIONIAAb TPEYTOJbHUKA W ILIONIAIN
MHOTOYTOJIbHBIX GuUryp (Moab3ysch, TJAe HEOOXOAMMO, KaJIbKYISATOPOM).
[TpuMeHsTh MOJTydeHHBIC YMEHUS B TIPAKTUYCCKUX 3a/1a4ax

6.8

Bnagerp mNOHATHAMU BIHCAaHHOTO M ILIEHTPAJIBLHOTO YIJIa, HCIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YrjaX, Yriax MexXay XopJaamu (CeKylUMH) U YTiie
MEXIy KacaTelIbHON U XOpJO0H MPU PEIIEHUU T€OMETPUUYECKHX 3aa4

6.9

Bnagers moHsTHEM ONMCAHHOIO YCTBIPEXYI'OJIbHUKA, IPUMCHATH CBOMCTBA
ONHNCAHHOT'O YCTBIPEXYI'OJIbHUKA ITPU PCIICHNUU 3a1aY

6.10

[TpuMeHATh TOJTydeHHBIE 3HAHUS Ha MPAKTHUKE - CTPOUTh MaTeMaTHYECKHE
MOJEeNY JUIS 3ajad pealbHOW KM3HM W TPOBOAUTH COOTBETCTBYIOIIUE
BBIUHMCIICHUSI C NPUMEHEHUEM IOJ00HS W TPUTOHOMETPUH (IOJB3YACh, I7Ie
HE00X0/IMMO, KaIbKYJISATOPOM)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kog [IpoBepsieMbIil 27IEMEHT CONEPIKAHUS
1 Uucna v BEIYMCICHUS

1.1

JlpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]] OT 0AHOM (hOpMBI 3anucH Apooeit




K apyroi. IloHsaTre panroHaabHOTO YKCIIA, 3alIMCh, CPABHEHUE, YIIOPSI0YMBAHUE
palMOHAIBHBIX YUCEII

Apudpmernueckue IeMCTBUS C palMOHAIBHBIMH YHCIaMH. PemieHue 3amad w3

1.2 .
peaJibHOM MPAaKTUKHU HA YacTH, Ha IpoOHU
13 CreneHp C HaTypaJbHBIM [IOKa3aTeJeM: OIpeaesieHHe, IMpeoOpa3oBaHKe
' BBIPQ)KCHUI Ha OCHOBE OMPEACICHHS, 3aITUCh OOJIBITNX YHCEI
14 [IponieHTHI, 3aMKCh TPOIEHTOB B BUAE ApoOU U IpoOH B BUAE MPOLEHTOB. TpH
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PELIEHUE 33/1a4 U3 pealbHOU MPAKTUKU
15 [IpumeHeHre MpU3HAKOB JE€IMMOCTH, Pa3Io’KEHHUE Ha MHOKUTEIN HAaTypaJbHBIX
' YHCET
1.6 PeanbHble 3aBUCUMOCTH, B TOM UYHKCIIE MIpsiMasi U 0OpaTHas MPONOPIMOHATBHOCTH
2 Anrebpandeckue BbIpaKeHUs
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXXKEHHUS C IepeMeHHOM. [lomycTumeblie
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXAY BEIMYMHAMU B  BUIE (OPMYIIBL.
' Brruucnenus mo ¢popmynam
2.3 [IpeobpazoBanme OYKBEHHBIX BBIPAKECHHM, TOXKIECTBEHHO PABHBIC BHIPAKECHUS
2.4 CBoOICTBa CTENIEHU C HATYPAJIbHBIM ITOKa3aTeIeM
25 OpHounenbl 1 MHOrowieHsl. CreneHb MHOrowieHa. Cio)keHHWeE, BBIUMTAHUE,
' YMHO>KEHUE MHOTOYJIEHOB
26 @OopMyIIbl COKpPAIIEHHOTO0 YMHOXEHHS: KBaJpaT CYMMbl M KBaJpaT Pa3HOCTH.
' ®opmya pa3HOCTH KBaApaToB. Pa3inoxeHrne MHOTOWIEHOB HA MHOKHUTENH
3 YpaBHeHHs
31 VYpaBHeHHe, KOpEHb ypaBHEHHUS, INpaBWjia MpeoOpa3oBaHUS YpaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHU
3.2 JluneliHoe ypaBHEHUE C OJHOW NIEPEMEHHOM, YMCIO KOpHEW JIMHEHMHOIO
' YpaBHEHUS, PEIICHHUE JIMHEWHBIX YPaBHEHUI
33 CocraBiieHHE ypaBHEHMH IO YCIOBUIO 3afaud. PelieHHe TEKCTOBBIX 3a1ay C
' MIOMOIIIbIO YpaBHEHUH
3.4 JIuHeltHOe ypaBHEHUE C BYMS IIEPEMEHHBIMU U €r0 Ipaduk
Cucrema 1ByX JNTMHEWHBIX YpaBHEHUH C JByMs IE€peMEHHBIMU. Perienne cucrem
3.5 ypaBHEHUH CcHOcOOOM MOJCTaHOBKU. lIpumepsl pelneHus TEKCTOBBIX 337ad ¢
IIOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpadpuku. @yHKkuuu




4.1

Koopaunara Touku Ha npsmMon

Uucnossle mpomMexyTku. PaccrosHue Mexay IByMs TOYKaMU KOOPAMHATHOMN

4.2 o
psIMO
43 [IpsimoyromnpHas cucrema koopauHart, ocu Ox u Oy. AGcuucca U opHaTa TOYKU
' Ha KOOPAMHATHOMU MJIOCKOCTH
44 [Ipumepsr rpadukos, 3amaHHBIX (opmynamu. UreHHe TpadUKOB peaTbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstne gpynkuuu. I'paduk pynxumu. CoiicTBa QyHKIUN
4.6 Jluneitnast pynkuus, ee rpaguk. I'papuk pyHkuum y = [X|
4.7 I'padmueckoe penieHre TMHEWHBIX YpaBHEHUIM U CUCTEM JINHEWHBIX YpaBHEHUM
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenne MaHHBIX B BUAE TaOiWIl, AuarpamMm, rpadukoB. 3arnojHEHUE
51 TabMuL, YTEHHE U TOCTPOEHUE auarpaMMm (CTOJIOMKOBBIX (CTOJOYATHIX) H
' KpyroBbix). UteHue rpaukoB pealbHbIX IpoleccoB. M3pneuenue nHdopmanuu
W3 MarpaMM M Ta0JInll, UCIIOJIb30BaHUE U UHTEPIPETALHs] TaHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apudMernyeckoe, MeIuaHa, pa3Max,
5.2 HauOoJIbIlIee W HAaWMEHBIEEe 3HAYEHWs HaOopa YMUCIOBBIX MaHHBIX. [Ipumepsr
CIIy4alHON U3MEHYHUBOCTH
CrydaifHbIi SKCIEPUMEHT (OTIBIT) U CITydaiiHOE cOOBITHE. BEpOsSTHOCTH M YacToTa.
5.3 Ponb ManmoBepoOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHII B MPUPOJIE U B
obmectBe. MoHETa M UrpaibHAst KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepimna, pedbpo. Crenenp BepinHbl. Yucno pedep u cymMmapHas CTEIEeHb
54 BepinH. [IpeacraBnenue o cBsa3Hoct rpada. Lenu u uukiel. [lytu B rpadax.
' O6xon rpada (sinmepoB myth). IlpencraBienne o0 opueHTHpOBaAaHHOM Tpade.
Pemenue 3aay ¢ nomorsio rpados
6 I'eomeTpust
Hauanbnuble nonaTus reomerpuu. Touka, mpsMas, OTPE30K, Jyd. YTroJ. Buusl
6.1 yriaoB. BepTukanbHble M CcMexHble yribl. buccektpuca yrna. Jlomanas,
MHOTOYToJIbHUK. [lapamnensHOCTh U NePIEeHIUKYASIPHOCTD MPSIMBIX
6.2 Cummetrpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OceBOW cuMMeTpuu. [Ipumepbl
' CUMMETPHUHU B OKPY)KAIOILIEM MUPE
6.3 OcHOBHBIE IOCTPOEHUS C MOMOILBIO IUPKYJIS U JInHeNKU. TpeyronsHuk. Beicora,
' MeanaHa, OMCCEeKTpHCa, X CBOMCTBA
6.4 PaBHOOepeHHBII M paBHOCTOPOHHMM  TpeyroibHuUKU.  HepaBeHCTBO
' TPEyroJibHUKa
6.5 CBoiicTBa M NpU3HAKU PaBHOOEAPEHHOTO TpeyrosbHUKaA. [Ipu3Haku paBeHCTBa

TPEYroJIbHUKOB




6.6 CBoiicTBa M NpPHU3HAKU MapaJUIETIbHBIX MPsAMBIX. CyMMa YrjioB TpeyroJbHHKA.
' BHemHue yrisl TpeyroyibHUKa
[IpsmoyronpHblii  TpeyrojgbHUK. CBONCTBO  MeIMaHbl  IPSIMOYTOJIBHOTO
6.7 TPEyrojibHUKa, TPOBENEHHOW K  rumoreHy3ze. [lpu3Hakum  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpAMOYyTroibHBINA TPEYroiabHUK ¢ YriioM B 30°
HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, Teopema O OoiyibIieM yrie W OOJbIIEeH CTOPOHE TPEYroJbHUKA.
[NeprieHAnKysIp ¥ HAKIOHHAS
6.9 I'eoMeTpuueckoe MecTo ToUeK. bUccekTpurca yriia u cCepeIMHHBIN NEPIEHIUKYISP
' K OTPE3KY KaK T€OMETPHUYECKHE MECTa TOUECK
6.10 OKpYyXHOCTh U KpYT, XOpJa U JUAMETP, UX CBOMCTBA. B3auMHoe pacrnosioxeHue
' OKpPYXXHOCTH ¥ mipsiMoii. KacaTenpHast u cexymmas K OKpy>KHOCTH
6.11 OKpy)XHOCTh, BIHCAaHHAs B yroj. BmmcaHHas W omnwcaHHas OKPYKHOCTH
' TPEYroJIbHUKA
8 KJIACC
Kon [IpoBepsieMblil 2IIEMEHT COAECpKAHUS
1 Uucna 1 BIYUCICHUS
11 Ksagpatueiii kopeHb u3 umcna. [loHsTHe 00 wuppanMoHAIBbHOM YHCIE.
' JlecsiTuuHbIe MPUOTMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apuMETHYECKUX KBAJPATHBIX KOpHEH W HX NPUMEHEHUE K
1.2 peoOpa30BaHUIO0 YWCIOBBIX BBIPAKEHUN W BBIYUCICHUSM. JlelicTBUTENbHBIC
qucna
1.3 Crenens ¢ 11eNIbIM [TOKa3aTesaeM U ee cBoiicTBa. CtaHgapTHAs 3allluCh YKCa
2 AnreOpanvecKkue BbIpaKEHUS
2.1 KBanpatnblii TpexusieH, pa3aoKeHHe KBaPaTHOTO TPEXUieHa Ha MHOXKHUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi Apoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JiefIeHUe anreOpandeckux apooei
2.4 PanvionanbHbBIE BRIpKESHUS U UX TIPE0Opa30BaHue
3 YpaBHEHHs 1 HEPaBEHCTBA
31 KBanpatHoe ypaBHeHue, dopMyna KopHEH KBaJpaTHOro ypaBHeHHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHU, CBOASIINXCSA K TUHEHHBIM U KBaJPaTHBIM
3.3 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPAaBHEHUS




I'paduueckast mHTEpHpeTanys YpaBHEHHH C JByMs NEPEMEHHBIMH M CHCTEM

3.4 JUHEHHBIX YpaBHEHUN C JByMs nepeMeHHbIMM. [IpuMepsl pemieHus cucrem
HEJIMHEHHBIX YPAaBHEHUH C ABYMsI [IEPEMEHHBIMU

3.5 Perienne TeKCTOBBIX 3a71a4 anreOpanyeckuM Crocooom

3.6 UmcnoBble HEPaBEHCTBA U X CBOWCTBA

3.7 HepaseHcTBO € 0HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHeliHble HEPAaBEHCTBA C OJJHOW EPEMEHHOM

3.10 |CucreMbl TUHEWHBIX HEPABEHCTB C OJHOM MEPEeMEHHOM
4 OyHKIIUU

41 [lonste Qynkunu. O6nacTh omnpeeneHuss U MHOXKECTBO 3HAUEHUN (YHKIIHH.
' CriocoOsl 3a1anus QyHKIMMA

4.2 I'paduk pynkuuu. YreHue cBoNCTB GYHKIUH MO €e rpapuKy

4.3 [Ipumeps! rpagukoB GYHKINN, OTpaXKaIOMIMX pealbHbIe MPOIECCH

44 OyHKIMM, ONUCBHIBAIOLUIME NPAMYI0 U OOpaTHY0 MPONOpPLUOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 OyHKIHH Y = X%, Y = X3

46 |Oysxkmum Y=vVX,y=[X|

4.7 I'paduaeckoe pereHne ypaBHEHHH M CUCTEM YPaBHEHUM
5 BeposTHOCTB M cTaTHCTHKA

51 [IpencraBneHue JaHHBIX B BUJIE TAOJIHII, TUarpaMM, IpagruKoB

59 MHOX€eCTBO, 37IEMEHT MHOXKECTBA, IOJJMHOKeCTBO. Onepay HaJ MHOKECTBAMHU:
' o0beIMHEeHNE, IepecedeHue, JIONOJIHEHUE

53 CBoiicTBa omepauuii HaJl MHOXXECTBAMH: NEPEMECTUTENIbHOE, COYeTaTelbHOE,
' pacrpeieInTeNIbHOE, BKIIOYESHUS

54 Hcnonbs3oBaHue rpaduyueckoro MpeiCTaBICHUS MHOXKECTB [UIi ONMCAaHUS
' peabHBIX MTPOLECCOB U SBJICHHUN, IPU pEIIEHUH 3a1au.

55 W3mepeHne paccenBaHusl JaHHBIX. Jlucmepcuss M CTaHAApPTHOE OTKJIOHEHUE
' YHCI0BBIX HA0OpoB. JlnarpamMmma pacceuBaHMs

DneMeHTapHble cOOBITUS ciTydaitHOTro onbiTa. CitydaiiHble coObITHs. BeposTHOCTH
56 coObiTuil. OMBITBI ¢ PAaBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU  COOBITHUSMHU.

Cnydaiinelii  BbIOOp. CBsI3b  MEXIy MaJOBEPOSITHBIMM U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITHUSMU B MPUPOJIE, OOIIIECTBE U HAayKe




JlepeBo. CBolicTBa A€pEeBbEB: €IUHCTBEHHOCTH ITyTH, CYLIECTBOBAHUE BHUCSYEH

o.7 BEPIIMHBI, CBSI3b MEX/Ty YMCIOM BEPILIMH U YKuciIoM pedep. [IpaBuino yMHOKEHUS.
Pemenue 3a1a4 ¢ nomouisio rpagon
58 [IpoTuBomnonioxubie coObITHS. Juarpamma Ditnepa. O0beIMHEHNE U TIEpeceUeHne
' coObiTuii. HecoBmecTHble coObiThsi. DopMyrna CII0KEHUST BEPOSTHOCTEH
5.9 YcioBHas BeposTHOCTB. [IpaBuiio ymHOkeHus. HezaBucuMbie cOOBITHS
510 [IpencraBienue skcriepuMeHTa B BUJE JepeBa. PellleHue 3a1ad Ha HaXO0XACHUE
' BEPOSATHOCTEHN C TOMOIIBIO JIEPEeBa CIy4alHOTO HKCIIEPUMEHTA, AUarpamMmm Jitiepa
6 I'eomerpus
6.1 UYerslpexyroybHuku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBajipaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpamneuusi, paBHOOOKas Tpareuusi, ee CBOWCTBAa M MpHU3HAKU. [IpsMoyrosjpHas
' Tpaneuus
6.4 Merton ynBoenusa Menuanbl. lleHTpanbHas cummerpusa. Teopema daneca u
' TeopeMa O MPOTIOPITUHOHAITBHBIX OTPEe3Kax
6.5 CpenHue TMHUM TPEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa
6.6 [Tonobue TtpeyronbHUKOB, Ko3(pdurment momodus. I[lpusHaku moH00OUS
' TpeyrojabHUKOB. [IpuMeHeHmne mogo0us npu penieHny MpaKTHYeCKUX 3a1a4
6.7 dopMyItbl IS TUIOIIAAA TPEYroJIbHUKA, TapajlieiorpaMmma, poM0a 1 Tparemnuu
6.8 CpoiicTBa iomaaei reomerpudeckux Guryp. OTHOIIEHHE TIIOMAEH T000HBIX
' uryp
6.9 Boruncnenue momaneil TpeyroJbHUKOB W MHOTOYIOJBHHUKOB Ha KJeT4yaTou
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
' MPAKTUYECKUX 33734
CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO yIja MPSIMOYrOJILHOTO TPEYroJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. TpUroHOMETpuyeckue (GpyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnycaHHbBIE U LIEHTpaJIBHBIE YIUIBI, YTOJI MEXY KacaTeJIbHOW M XOPAOH. YTIIbI
' MEXAY XOpJaMH U CEKYITUMHU
6.13 |BnucaHHbIE U ONTMCAHHBIE YETHIPEXYTOJIbHUKU
6.14 B3auMHoe pacnosyioxkeHue IByX okpyxHocTeil. Kacanue oxpyxknocrteit. Obuue

KaCaTCJIbHBIC K IBYM OKPYXHOCTSAM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Marematuka. Anre6pa : 7-ii kiacce: 6a30BbIi ypoeHb: yueOHuk/ FO.H. Makapsbrues,
H.I". Munmok, K.1. Hemkos, C.b. CyBopoBa;non pen. C.A. TenskoBckoro. — 17-e
u3 ., crep.- Mocksa: IIpocsenienue, 2025.

Marematnka. Anredpa : 8-if kjacce: 6a30BbIid ypoBeHb: yueOHuK/ FO.H. Makapbrues,
H.I'. Munmok, K.M. Hemkos, C.b. CyBopoBa;non pen. C.A. TenskoBckoro. — 17-e
u3 ., crep.- Mocksa: IIpocsenienue, 2025.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Maremaruka. Anrebpa : 7-i kiacc: 6a30Bblii ypoBeHb: yueOHuK/ FO.H. Makapbrues,
H.I". Munmok, K.M. Hemkos, C.b. CyBoposa;non pea. C.A. TenskoBckoro. — 17-¢
u3J., crep.- Mocksa: [Ipocsemnienue, 2025.

Maremaruka. Anre6pa : 8-if kitacc: 6a30Bbli ypoBeHb: yueOHuK/ FO.H. Maxkaporues,
H.I". Munmok, K.M. Hemkos, C.b. CyBopoBa;non pen. C.A. TenskoBckoro. — 17-¢
n3a., crep.- Mocksa: IIpocsemenue, 2025.

KoHTposbHbIe 1 caMOoCTOATEIbHbIE PA0OTHI

[TpoBepounbie pabOTHI

MeTtoanueckoe rmocooune

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

D0P. Anredpa, OO0 «AKmacc»
Anrebpa (6a3oBsIit ypoeHb). OO0 «MoOuipHOE DIEKTPOHHOE 00pa30BaAHKE)






