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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MIPOAOJDKEeHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuarommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI W BBIBOJHI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCyKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHamoruto.  OOyueHume  anreOpe  mpeAroiaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
pelIeHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1miero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepkKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyYaromumcs
IPUXOJNUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEJCTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYaFOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copmepxxanne mnuHUM <«YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C pALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHCAHHUs MPOLECCOB U
ABJIIGHUNA peajgbHOro Mupa. B 3agaunm oOyueHuss anrebpe BXOJAT TaKke
JanbHellllee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue CUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTH4e€CKOMY TBOPYECTRY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEeICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUHN [TUBWIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne ydueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kimacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsiTHe palMOHAIBLHOTO YMCIA, 3alKlCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb ¢ HaTypaJdbHBIM TIOKa3aTeJIeM: oOIpejeNeHue, mnpeoOpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJIbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beraucnienus no popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, TPAaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOwIeHbl. CtenieHb MHOrousieHa. CloKeHue, BIYUTAHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWsA, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHUSI, peEIICHHE JIMHEUHBbIX ypaBHeHHH. CoCTaBieHHWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. PeneHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHHUM.

JluneitHOE ypaBHEHHUE C IBYMS MEpPEMEHHBIMHU U ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM YpAaBHEHUM.

DyHKIUN



Koopaunara Toukn Ha npssmoil. YucinoBsle IPOMEXKYTKHU. PaccTosiHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux dynkunu
y = |x|. T'paduueckoe peuieHne JIHHEHHBIX YPaBHEHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHATILHOM YHCIIEC.
JlecaTuunble TPUOIMKEHHUST UPPalIMOHANIBHBIX YKcesn. CBoNCTBa apudMeTHIecKux
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€MICTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIlUCh YNCTA.

AJire0panyvecKne BbIPasKeHH s

KBanparuelii  TpEXwieH, pas3joXKEHHE  KBAJApPaTHOIO  TpEXWIEHAa Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JEJIeHHE airedpandyeckux JapoOei.
PanronanbHbie BRIpaXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, QopMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpAaBHEHUW C JBYMs II€peMEHHBIMH. [IpuMepbl pelieHuss cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUMN

[Torsitne Qyakmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
bynkiuu. CriocoObl 3amanus QyHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB (QYHKIIMH, OTPaXKAIOIINX pealibHbIE MPOILECCHI.



OyHKIMK, ONKCHIBAIOIIME TMPSIMYHO H OOpaTHYI MPOMOPIHMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. Oynxumn y = x2, y = x°, y = \x, y=|x|. [paduueckoe
pelIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciia v BbIYMCICHUS

PanmonanbHbie yuciaa, UppallMOHANIBHBIC YUCIIA, KOHEUHbIE U O€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITUYHBbIC JapoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apuMeThyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUMH, CBOASIIIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHrne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

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

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOUW. KBaapaTHble HepaBeHCTBaA.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

DyHKIUN

KBagpatnunas ¢ynaknusa, e€ rpadux um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

I'padukn Gyrximit: y = kx, y =kx + b, y=k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrpPeccHu



[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii n-ro ujaeHa.

Apudmernyeckas u reomerpuueckas nporpeccud. dopmynel n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHre WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOorpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MpPOrpaMMmbl  y4eOHOTrO Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K NPOLLIOMY M  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTUS LMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTr0 K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TOCJHEACTBUI MJIi OKPYXKaIoIIEeW Cpelbl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHON W NPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATEIBHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEH, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NPUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMAaTHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNsI ~ TIOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30BBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHUEM 3aKOHOB JIOTHMKH, JAEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCII0JIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOKO TIO3UIIHIO, MHCHHC;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBaHWE 1O  YCTAaHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0OM;

CaMOCTOSITETTFHO (DOPMYITHPOBATH 00OOIIEHHUST ¥ BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

POTHO3MPOBATh BO3MOKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOYHOCTh HHGOPMAIMH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMiy, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTeIeM WIH cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHﬂ:



BOCIIpUHMMATh #  (HOPMYyIUpPOBaTh CYKIEHHUS B COOTBETCTBHU C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXJICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4r, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOWCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pe3ybTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIISCTBA  KOMAaHJAHOW W
UHAUBUAYATbHONH paOOThI TpHU PEIICHUHM YYEOHBIX MaTeMaTHYCCKUX
3aad;

NPUHUMATH 1CJIb COBMECTHOM JCATEIBPHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneiiaTh BHABI padOT, JOTOBapUBATHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIIO/IeH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIAThH IJIaH, aJICOPUTM PEHICHUs 3a1auu (UIu €ro
4acTbh), BHIOUPATHh CIMOCOO PEIICHUS ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca M
pe3yibTaTa pelieHus MaTeEMaTUYEeCKOM 3a/1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B JICSATCIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OIMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIBHOCTH MOCTABJICHHOW NEIH
1 YCJIOBUSAM, OOBACHSATHh NPUUYUHBI TOCTHKEHUS WA HEJIOCTIKCHUS 1IEJIH,
HaXOJUTh OIHUOKY, AaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOy4YalOIIMICS TMOTYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W THUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JNEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAXKECHUH, MPUMEHSIThH Pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BhINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HaTypaJlbHBIMU
MOKA3aTeIISIMU.

[IpuMeHAT,  NpU3HAKK ~ JCIMMOCTH,  PA3j0KEHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YHCEI.

Pemath npakTUKO-OPUEHTUPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHUOHAIBHOCTBIO BEJIIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pelICHUs 3aJad ¢ Y4ETOM OTpaHUYEHHUI, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpa:KeHH s

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUNM TpPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoinonusATe  mpeoOpa3oBaHUsi  LEJIOrO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM MOJAO0OHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C MOMOIIbIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaJIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH U
MpeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsaTh, ABuseTCs
JIM YUCJIO0 KOPHEM YpPaBHEHMUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTOo
ypaBHEHUS C IByMS IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEWHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl IByX JTUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAMHATaM,
CTpouTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QpyHKIMH 110 3HAYECHUIO €€ apTryMEeHTa.

[Torumarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 KkJjacce o0OydarolmMiiCs TOJYYUT CIEAYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

Yuca 1 BBIYUCICHUSA

Ncnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
yucen JJis CPaBHEHUS, OKPYTJEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOMN MPSAMOM.

[IpuMensTy nNoOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIOJNB3Ys] TPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOIHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YHUCEN C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJireOpanydecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMCHW C IIeJBIM  ITOKa3aTelieM, BBITIOJIHSTh
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAMOHAIBHBIX BBIPAXKCHUH
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpoOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumenHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMIHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peabHOU MPAKTHKH.

YpaBHeHUsS M HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHBIC YpPAaBHCHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIUECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHEHUEM rpadUUueCKUX MPECTaBICHUH (yCTaHABINBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIIOBECHOW (OPMYIMPOBKH 3a1add K €€ anreOpanvecKoi
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a[a4M MOJTYYEHHBIN pe3yibTar.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JUHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M HX CHCTEMbI, JaBaTh
rpauuecKkyo WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKIUHU TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBa (PyHKIMU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OnmchIBaTbh CBOICTBA YHCIOBOA
byHKIMN TI0 €€ rpaduKy.

K xoniy oOyuenuss B 9 kjacce 0Oy4arouIuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYMCICHUSA

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHATLHBIC M HPPAIIMOHALHBIE YHCTIA.

BemmonHaTh  apudMeTHUecKue JNCUCTBHS C PAlMOHAIBHBIMU  YHCIIaMH,
couetass YCTHbIE W TIUCBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPaAOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [€UCTBUTENBHBIE YKCIA, BBIIOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpaBHEHMS, YPAaBHEHUs, CBOMSIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHUW C IBYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  alreOpauvdecKuM CIOCOOOM C  TOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHNUS YPABHEHUM U CUCTEM ypaBHEHHH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHUCJIOBOW NPSAMOM, 3aNMCHIBATH PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate  cucrembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 33/1a4.

DOyHKUUMA

PacrioznaBaTh (GyHKIMM HM3Y4eHHBIX BUIOB. [loka3plBaTh CXEeMaTHYECKH

pacroIoKeHHe Ha KOOPIWHATHOW TUIOCKOCTH T'padukoB QYHKIWK BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKUA KBAaIPATHYHBIX ()YHKIIUM,
OIMHCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTuyHyro QyHKIHIO 10 (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIIHMHA U3 peaTbHON KU3HU, (QU3UKH, TEOMETPHUH.

YucaoBbie MOCAEI0BATEIbHOCTH U POrPeccHu

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaHusl.

BBIONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHMEM (OpPMYyT N-ro  4ieHa
apupMeTHIECKON U TEOMETPUUECKON MPOTrPeCcCHil, CyMMbI MEPBBIX N UJICHOB.

N300paxath uYjeHbl TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAUHATHOU
IJTIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
qUCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3geioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucia u BeIdnciieHus. PanmoHaabHEIe 75 | bubmmoreka [IOK
qucaa https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . 24 1
OOPAMHATH! H rpadukn. DyHKiHH https:/m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostoperne n 06odmenne 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchl
IA. [TonATHE panMOHANBHOIO YKCIa 1
A Apudmernueckue AeMCTBUS C |
' paloHaIbHBIMU YHCIIAMU
3A Apudmernueckue AeMCTBUS C 1
' paloHaIbHBIMU YU CIIAMU
4A Apudmernueckue AeMCTBUS C |
' palnMoHAIbHBIMU YUCIIAMU
5A ApubmMernueckue IeUCTBUS C |
' palnMoHaAIBbHBIMU YUCIIAMU
6 A ApubdmMernueckue TeHCTBUS C 1
' palnMoHaIbHBIMU YUCIIAMU
7 A CpaBHeHue, yrnopsI0uuBaHue |
' palnMoHaIBHBIX YHCET
g A CpaBHeHue, yrnops1I0uuBaHue |
' palnMoHaNbHBIX YHCET
9 A CpaBHeHue, ynopsiouuBaHue |
' palnMoHaNbHBIX YHCET
10 A Crenens ¢ HaTypalIbHBIM | bubnuoreka [IOK
' MOKa3aTeiaeM https://m.edsoo.ru/7f4211de
11 A Crenens ¢ HaTypalIbHBIM | bubnuoreka [IOK

IIOKa3aTcCJICM

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




Crenens ¢ HaTypalbHBIM

bubmuoreka [JOK

12 A [I0Ka3aTeIeM https://m.edsoo.ru/7f42154e
13 A CreneHsp ¢ HaTypalbHBIM bubnuorexa [JOK
noxKaszareyjaem https://m.edsoo.ru/7f4218be
14 A Crenensp ¢ HaTypalbHBIM
IoKas3arejieM
15 A Pemnrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
) MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 A Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
) MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 A Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
) MPOIICHTHI U3 PeaTbHOM MPAKTHKU
18 A Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
) MPOLEHTHI U3 PEATbHOUN MPAKTUKH
19 A [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS
) Ha MHO>KUTEJIN HATYPAJIbHBIX YUCEI
20 A [Ipu3Haku 1eTMMOCTH, Pa3JIOKECHUS
) Ha MHO>KUTEJIU HATypAJIbHBIX YUCET
A Peanbubie 3aBucumoctu. [lpsmas u
) oOpaTHas MpOMoOPIUOHATBHOCTH
27 A Peanbnsbie 3aBucumoctu. [Ipsmas u
' oOpaTHas MPOMoOPIMOHATBHOCTH
23 A Peanbnsbie 3aBucumoctu. [Ipsmas u
’ oOpaTHasi MPOMoOPIMOHATBHOCTH
24 A Peanbubie 3aBucumoctu. lpsamas u
) oOpaTHast MPOMOPIIMOHATBHOCTH
TN KonTponsHas pabota o Teme

"PannoHanpHbIe ynciia'




bubmuoreka [JOK

26 A. bykBeHHBIE BBIpAKEHUS
https://m.edsoo.ru/7f41feec
27 A. dopMmyibl
28 A. dopmyibl
29 A [Tepemennsnie. JlomycTruMbIe 3HAYCHUS
' HEPEMEHHBIX
[IpeoOpa3oBanrie OyKBEHHBIX
30 A BIE amI::HHﬁ ack ZII;I/IC CKOOOK 1 bubnmorexa [TOK
' P > Pacip https://m.edsoo.ru/7f41fafa
MPUBEICHUE MOJO0HBIX ClIaraeéMbIxX
[IpeoOpa3oBanrie OyKBEHHBIX
peobpaso! Ve BuGmmotexa IIOK
31 A. BBIPAKEHUH, paCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fd70
MPUBEICHUE MTOJO0HBIX ClIaraeéMbIX
[IpeobpazoBanme OYKBEHHBIX
32 A. BBIPAKEHUH, pPACKPBITHE CKOOOK U
MpUBEACHHE MOIOOHBIX CIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
33 A. BBIPAKEHUH, PACKPBITHE CKOOOK U
MIpUBECHNE MOJOOHBIX ClIaraeMbIxX
34 A CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
' oKasaTesemMm https://m.edsoo.ru/7f421382
35 A CBoJiCcTBa CTENIEHU C HATYPAJIbHBIM bubnuoreka [IOK
' IoKa3aTeleM https://m.edsoo.ru/7f42154e
16 A CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
' IoKa3aTeleM https://m.edsoo.ru/7f4218be
37 A. MHorouseHsl bubmmorexa [TOK
https://m.edsoo.ru/7f42276e
38 A. MHorouneHsl bubmmorexa [TOK

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




39 A CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 A CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 A CrnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 A CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 A DopMmybl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUA https://m.edsoo.ru/7f42432a
44 A @opMyIbl COKPAIEHHOTO bubnuoreka [IOK
YMHOXXEHUA https://m.edsoo.ru/7f42464a
45 A @opMyIBl COKPAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424¢c12
46 A DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424£d2
47 A DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 A Pasnoxenne MHOro4€HOB Ha bubnuoreka [JOK
MHOUTEIN https://m.edsoo.ru/7f423312
49 A PaznoxxeHne MHOTOYJICHOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 AL PaznoxeHne MHOTOYJIECHOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 A PaznoxeHrne MHOrOWIEHOB Ha
MHOKUTEIN
59 A KonTponsHas pabota o Teme

"Anrebpanyeckue BbIpakeHus"




VYpaBHeHue, paBuia

53 A. npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHOE ypaBHEHUE C OJTHOM
54 A. IIEPEMEHHOM, PEIICHHUE JTUHEHHBIX
YpaBHEHUI
JIuHeitHoe ypaBHEHUE C OJTHOU
55 A. IIEPEMEHHOM, PEIICHHUE JTUHEHHBIX brbmmorexa [HOK
o https://m.edsoo.ru/7f420482
yYpaBHEHUI
JIuneitHoe ypaBHEHUE C OJTHOM
56 A. MIEPEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUU
57 AL Pemenue 3a1a4 ¢ IOMOIIBIO bu6moreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
52 A Pemienne 3a1a4 ¢ MOMOIIIBIO bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
50 A Pemienne 3aga4u ¢ moMoIIbI0 bubmuorexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f4209a0
60 A Pemienne 3aga4 ¢ mMoMoIpio bubmuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 A JIuneliHoe ypaBHEHUE C IBYMS bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
62 A JIuneliHoe ypaBHEHUE C IBYMS bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 A. Cucrema 1ByX JIMHENHBIX YpAaBHEHUN bu6nuoreka [IOK
C IByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 A Cucrema 1ByX JIMHENHBIX YPAaBHEHUM

C ABYMs IIEPCMECHHBIMU




Cucrema 1ByX JTMHEHHBIX YpaBHEHUM

65 A.
C ABYMsI IEPEMEHHBIMU
66 A Cucrema ByX JTUHEHHBIX YpaBHEHUM
C ABYMsI TIEPEMEHHBIMH
67 A. Pemenue cucreM ypaBHeHMI bubmmorexa [OK
https://m.edsoo.ru/7f4284de
68 A. Pemenue cucreM ypaBHeHHI brbmmorexa [HOK
https://m.edsoo.ru/7f42865a
. bubnuoreka [JOK
69 A. | Pemetitte ciCTeM yparHeriii https://m.edSO(])_.[ru/7f4287d6
70 A. Pemrenne cucrem ypaBHeHUI
71 A. Pemrenne cucrem ypaBHeHUI
7 A KonTponbHas pabota o teme bubnuoreka [IOK
"JIuneitnpie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 A. Koopaunara Toukn Ha npsmMoi Efij?;;f;igr(zﬁmwe%
bubnuoreka [JOK
74 A | Hucnorste mpovekyTi https://m, edsogru/7f41dff2
75 A. YucnoBble MPOMEKYTKH
76 AL Paccrosiaue Mf:}KI[y I[B}’M}I TOYKaMHU
KOOPAMHATHOU MPSMOI
77 A Paccrosaue M“ex(ny I[B}’M}I TOYKaMHU
KOOPAMHATHOU MPSMOI
78 A [IpssmoyronpHas cucteMa KOOpAUHAT bubnuoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 AL [IpssmoyronpHas cucreMa KOOpAMHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 A. ITpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK




bopmynamu

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

[Tpumeps! rpadukoB, 3aaHHBIX

bubmuoreka [JOK

81 A.
dbopmynamu https://m.edsoo.ru/7f41ed80
2 A [Tpumeps! rpaduKoB, 3aJaHHBIX
' bopmynamu
23 A Urenue rpaukoB peabHbIX bubnuorexa [JOK
' 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
4 A Urenue rpaq)I:IKOB peanbHBIX
3aBUCUMOCTEN
85 A. [TonsTie QyHkKIMN bubmorexa OK
https://m.edsoo.ru/7f41ef06
86 A. I'paduk pynkmm
b K
87 A. CaoiicTBa (hyHKITUH nommorexa O
https://m.edsoo.ru/7f41{f078
88 A. CaoiicTBa (hyHKITUH bubmorexa OK
https://m.edsoo.ru/7f41f1fe
89 A. Jluneiinas QyHKIMsS bubmorexa HOK
https://m.edsoo.ru/7f427282
90 A. Jluneiinas QyHKIMs bubmorexa HOK
https://m.edsoo.ru/7f427412
01 A [TocTpoenue rpaduka TUHEHHON bubnunorexa [JOK
' GbyHKIIIN https://m.edsoo.ru/7f426d1e
90 A [TocTpoenne rpaduka TUHEHHOMN
GbyHKIIII
93 A. I'padux pynkmu y =[x|
94 A. I'padux pynkmm y =[x|
95 A KonTposnpHas paboTa o teme bu6nuoreka [IOK

"Koopaunats! 1 rpaduku.

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




Oynkun'"/ Beepoccuiickas
poBepoYHasi pabora

96 A HroroBas koHTpoJbHAS padoTa / | bubnuorexa [JOK
' Bcepoccuiickas mpoBepouHasi paboTa https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
97 A. METO/JIOB Kypca 7 Kjacca, 00001ieHne 1
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bubmmoreka [{OK
98 A. METOJIOB Kypca 7 Kjacca, 000011eHne 1
o https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHH H
99 A METOH0B Kypca 7 Kiiacca, 00001eHne 1 bubmorexa HOK
' H\, P ’ HI https://m.edsoo.ru/7f42a0e0
3HAaHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 A. METOJIOB Kypca 7 Kjacca, 00001eHne 1
3HAHUH
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
101 A. METOJIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUI U BuG OK
102 A. METOJI0B Kypca 7 kiacca, 00001eHnue 1 nosmorexa L
. https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TIPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Kontposbusbie | IlpakTnueckue A op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 KBagpartHblil KOpeHb U3 yncia 1
https://m.edsoo.ru/7f42d452
b K
2 [TonsiTHE 00 MppaLIMOHAIILHOM YHCIIe 1 nommorexa 110
https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS :
HPPAIMOHAIBHBIX YHCETT
4 JlecsTnaHbIe PUOTIKEHUS :
HMPPALMOHAIBHBIX YU CENT
5 JlelicTBUTEIIbHBIC YHCIIA 1
CpaBHEHME ACHUCTBUTENBHBIX YHCEI 1
7 CpaBHEHHE ACHUCTBUTENBHBIX YHCEI 1
g ApubMeTnuecKnii KBaJIpaTHBIN 1
KOpEHb
9 YpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETUUECKUX | bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETHUECKUX | bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3oBaHme YUCIOBBIX
12 BBIPAKEHUH, COAECPKALLINX 1 bubmmorexa [TOK
p » COAIEpKall https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpazoBaHme YUCIOBBIX 1 bubnmoreka [JOK




BBIPAKECHUH, COAECPKAILNX
KBaJIpaTHbIE KOPHU

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

[IpeoOpa3oBaHme YUCIOBBIX

. bubnuorexa [JOK
14 BBIPAKECHUM, COACPKAILINX
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHme YUCIOBBIX
. bubnuoreka [JOK
15 BBIPAKEHUH, COACPKAIINX
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bubmmoreka [{OK
16 CrerneHs C 1eNIbIM TToKa3aTesieM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YHUCIIA.
Pa3mMepsr 00BEKTOB OKPYXKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YACTHI] JI0 bubnuoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEILHOCTh MPOLIECCOB B
OKpY)KarolleM MUupe
13 CBoiicTBa CTENICHHU C IEIbIM bubmuorexa [JOK
IoKasaTrejieM https://m.edsoo.ru/7f435648
19 CBolMCTBa CTENICHHU C IEIbIM bubnuorexa [JOK
IoKa3aTejieM https://m.edsoo.ru/7f435648
20 CBolMCTBa CTENICHHU C IEIbIM bubnuorexa [JOK
IoKa3aTreyieM https://m.edsoo.ru/7f435648
o1 CBoiicTBa CTENEHU C LEJIBIM bubnunoreka [JOK
IOoKa3aTeleM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTEIMEHHU C IEJIbIM bubmuoreka [JOK
MOKa3aTeiaeM https://m.edsoo.ru/7f435ed6
23 KBanpatsslii TpExuneH
24 KBanpatsslii TpExuneH




Paznoxenue kBapaTHOro

bubmuoreka [JOK

25 TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWICHA HA MHOXXUTEIIN https://m.edsoo.ru/7f42£fd38
KonTposnsHast paboTa o Temam
27 "KBanparusie kopHu. CTeneHu. bubmmorexa [OK
KpazpaTibiii Tpexren” https://m.edsoo.ru/7f42ec80
28 AnrebOpaundeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOISIINX B
anredpanvecKue BbIpaKeHUs
JomycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOISAIINX B
anreOpandecKre BhIPAKCHUS
a1 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanvecKkoit 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpaienue apooei bubmorexa HOK
https://m.edsoo.ru/7f430a8a
. bu6mmoreka [JOK
33 Cokpametiie Apodet https:/m.edsoo.ru/7f430f44
. bubnuoreka [JOK
34 Coxpamenne 1podeid https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JIefieHne anredpandeckux qpooeit https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BBIYUTAHUE, YMHOKEHHE bubnunoreka [JOK
U JeNieHue anrebpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUYUTAHUE, YMHOKEHHE bub6nuoreka [JOK




U JieTieHue anredpandeckux apooei

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

CHO)KGHI/IG, BbIYMTAHUC, YMHOXCHUC

bubmuoreka [JOK

38
U JIeJICHHE anreOpanveckux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanme BEIpa)KEHUH,
bubmmoreka [IOK
39 coJiepKaIux anredpandeckue
https://m.edsoo.ru/7f43259¢
apoou
IIpeoOpa3oBaHue BRIPAKEHHUIM,
peodp P bubmmoreka [{OK
40 coJieprKaluX anredpanyeckue
https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BBIpAKEHUH,
41 coJieprKaluX anredpanyeckue bubamorera LHOK
ACPalt P https://m.edsoo.ru/7f432736
Ipoou
4 KonTponbHas pabota no teme bubnuoreka [IOK
"Anrebpanyeckasi 1pooOp" https://m.edsoo.ru/7f431d36
43 KBanpaTHoe ypaBHeHHE bubmorexa OK
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
44 HenonHoe kBaipaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
45 HenonHoe kBaipaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaJIpaTHOTO bubnunoreka [JOK
YpaBHEHUA https://m.edsoo.ru/742f158
47 dopmyna KOpHEH KBaJIpaTHOTO bubnnoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f42£3t6
43 dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHMS https://m.edsoo.ru/7f42f5a4
b K
49 Teopema Buera nommorexa [10

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




bubmuoreka [JOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme 1pobHO- bubnnorexa [JOK
pauroHaJIbHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnuorexa [JOK
pauroHaJIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Pemrenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
MOMOIIBbIO KBAaJPATHBIX YPaBHEHUIN https://m.edsoo.ru/7f42{8f6
57 KonTtponsHas padoTa o reme bubnuoreka [JOK
"KBanpatusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
53 MIePEeMEHHBIMHU, €ro rpaduk,
MIPUMEPBI PEICHUS] YPAaBHEHUH B
LEJIBIX YUCIIAX
JIuneliHoe ypaBHEHUE C IBYMS
59 MIepEeMEHHBIMHU, €r0 Tpaduk,
MIpUMEPBI PELICHUS] YPAaBHEHUN B
LETIBIX YUCIIAX
JInneliHOE ypaBHEHHE C IBYMS
60 MepEeMEHHBIMH, €r0 Tpaduk,

MpPUMEpHI pellIeHUs] YpaBHECHHUH B
LeJIBIX YUCIIax




61

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

62

Pemrenne cucrem ByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMHU

63

Pemrenne cucrem 1ByX JIMHEHWHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'padmueckas nnTepnperanus
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEHWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

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

67

I'paduaeckas maTEpIpETALIHS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPAaBHEHUU C
JBYMSI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TeKCTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenue TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

70

Pemenue TekCTOBBIX 3a1a4 ¢
MIOMOIIBIO CUCTEM YPaBHEHUN

71

HucnoBble HEPABEHCTBA U UX
CBOICTBa




HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHcTBO ¢ 0/1HOM TepeMEHHON
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiHbIe HEpaBEHCTBA C OJJHOM
IIEPEMEHHOM U UX pelICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJHOM EPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE
N3obpaxenue pemeHus TMHEHHOTO
bu6moreka [IOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c¢9¢e4
YUCJIOBOU MPSAMOM
N3obpaxenue pemeHus TMHEHHOTO
bu6mmoreka [JOK
81 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOM
KonTtponsHas pabota no temam
82 "HepaBenctBa. Cucrembl
ypaBHeHUI"
bubnunoreka [JOK
83 [TonsiTue pyHKIUM 1
https://m.edsoo.ru/7f433c12
%4 OO6nacTh onpeaeneHuss © MHOKECTBO bubnunoreka [JOK

3Ha4eHUN QYHKIUH

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




85 CniocoOb1 3ananust GpyHKIMA
86 I'padux GpyHKIIIN
g7 CBoiicTBa (hyHKIIUH, UX
otoOpakeHue Ha rpaduke
28 Urenue u nocrpoeHue rpaduxkon
byHKIMNA
29 [Ipumeps! rpagukoB GyHKINH,
OTPAKAIOIIUX PEeATbHBIE TTPOLIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
90 06YI;TH MPOTIO H;Ijlaﬂbﬂile o bubmorexa OK
PATHYIO TIPOTIOpIL https:/m.edsoo.ru/7f434bbe
3aBUCUMOCTH, UX TpaduKu
91 I'mmepbona
b K
92 I'unepbona mommorexa T10
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x2
papiic gy y = X https:/m.edsoo.ru/7f434572
OyHKU y =x2, y=x3, y= VX, y =
YHIHIL Y Y Y Y bu6mmoreka [JOK
94 |x|; rpadpuueckoe perienue
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX NOHITHI U
METO/I0B KypcOB 7 U 8 KIIacCOB,
. bubnuoreka [JOK
95 00001enne 3HaHui /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepouHas
pabota
Hroroas koHTpoJbHAs padoTa /
N bubmuoreka [JOK
96 Bcepoccniickas mpoBepo4Has
https://m.edsoo.ru/7f434eb4
pabota
97 IToBTOpEHNE OCHOBHBIX MOHATUH U




METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01menue 3HaHUI

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [{OK

98 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f43736¢
000011IeHNe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmmoreka [{OK
99 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
000011IeHre 3HaHNUI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmmoreka [{OK
100 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
00001IeHe 3HAHNUI
[ToBTOpEHNE OCHOBHBIX TOHITHI U
bu6moreka [IOK
101 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f436b88
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB KypCcOB 7 1 8 KJ1accoB 1 bubmmorexa [OK
HOB KYPCOB /1 : hitps:/m.edsoo.ru/7f437858
00001IeHre 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoapirre | [paxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
ParmmmonansHbIe yncia,
1 HAppaLMOHAIIBHBIC YHACIIA, KOHEYHBIE U 1
OECKOHEUYHbBIE JIECSITUUHBIE TPOOH
MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
2 e CTBUTENILHBIC YHMCIIa KaK 1
OECKOHEUYHbBIE JIECSITUUHBIE TPOOH
B3aumHO 01HO3HaYHOE COOTBETCTBHE
3 MEXAY MHOKECTBOM JIEHCTBUTEIIBHBIX |
4KCEl 1 MHOXKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOM
CpaBHEHHE NCUCTBUTENBHBIX YUCETT,
4 apupMeTHYECKUE IEHCTBUSI C 1
JEUCTBUTEIbHBIMY YU CIIAMU
5 [TpubnnxEéHHOE 3HaYEHNE BEJIINYMHBI, 1
TOYHOCTb MPUOIMKEHUS
OxpyriieHne yncen 1
7 OxpyriieHne yncen 1
g [Ipukuaxa v OLEHKa pe3yIbTaToOB |
BBIYHMCIIEHUI
9 [Ipukuaka v OLEHKa pe3yabTaToOB |
BBIYHCIICHUI
10 JInneniHoe ypaBHeHue. Pemenue 1 bubnuorex LJOK




YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM

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

11

JIuneitnoe ypaBHenue. Pemenue
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM

KsagparHoe ypaBHenue. Pemenue

. bubnuorexa [JOK
12 YPaBHEHUH, CBOJIAILIUXCS K
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanpatHoe ypaBHeHue. Pemenne
P . P bubnuorexa [JOK
13 YpaBHEHUH, CBOISAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJpPaTHBIM
bu6moreka [IOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
bu6moreka [IOK
15 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOU CTEneHen
Pa3yIoKEHUEM HAa MHOKUTEIN
[Ipumepsl penieHns: ypaBHEHUM
17 TPEThE U YETBEPTOM CTEIECHEH
Pa3yIoKEHUEM HAa MHOXKUTEIN
13 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATIBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Peurenne TekcTOBBIX 33124
anredpanvdeckuM MeTOJ0M
71 Pemenue TekCcToBBIX 3a1a4
anredpanvdeckuM MeTOJ0M
22 Permrenue TekcTOBBIX 3a1a4




aNredpanvdeckuM METOI0M

KonTtposneHas paboTa o teme

23 " . o
YpaBHEHHsI C OJHOU IEPEMEHHOU
4 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHEeHUE C IBYMsI IEPEMEHHBIMU U bubnuoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
2% Cucrema ByX JTUHEHHBIX YpaBHEHHH
C IByMsl IEPEMEHHBIMH U €€ pelleHHe
7 Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C IBYMS IEPEMEHHBIMH U €€ peleHHe
Cucrema 1ByX JINHEVHBIX YPAaBHEHUI
28 C IBYMSI IEPEMEHHBIMH U €€ peleHHe
29 CucreMa IByX JTUHEUHBIX yPaBHeHHfI
C ABYMsI IEPEMEHHBIMU U €€ pelieHue
Pemenue cucreMm aB aBHCHHI,
30 OJTHO U3 KOTOPBIX J'II/I}II-IXe;fIOC, a Ipyroe bubmorexa OK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENIEHU
Pemenue cucreMm aB aBHCHHI,
31 OJTHO U3 KOTOPBIX J'II/I}I’-IXCIZ'IIfloe, a Ipyroe bubmmorexa [TOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pewienue cucrem ByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOpOM CTENEHU
Pemenue cucreM AByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JUHENHOE, a IPyroe
— BTOPOM CTEIICHU
34 I'paduueckast UHTEpIIpEeTALUS




CUCTEMBI YPaBHEHUM C IBYMs
IIEPEMEHHBIMU

Perienne TeKCTOBBIX 327124

35
anreOpandeckuM crocodom
36 Pemenue TekCTOBBIX 33124
anreOpandeckuM crocodom
37 KonTponsHas pabora o teme
"CucreMbl ypaBHEeHH"
18 YucnoBsle HEpaBEHCTBA U UX
CBOMCTBA
39 YucnoBsle HEPaBEHCTBA U UX bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bu6moreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHeiiHbIe HEpaBEHCTBA C OJTHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
m CucreMbl TUHEHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM U UX pEelICHUE
45 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
46 KBanparHble HEpaBEHCTBA U UX bubnuoreka [IOK
peurenue https://m.edsoo.ru/7f43b098
47 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK

pelieHue

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




KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 peuenne https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'padmueckas unTepnperanus BuGmiorexa LIOK
51 HEPaBEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padmueckas nHTEeprperanus
52 HEPaBEHCTB M CHCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbHas pabota no Teme
"Hepasencrna"
54 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 Ksagparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6osia, KOOpIMHATHI BEPIITHHBI bubnnoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6osia, KOOpIMHATHI BEPIITHHBI bubnnoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAUHATHI BEPIIUHEI bu6nuoreka [IOK
napaboJibl, 0Cb CHMMETPUH MapaloJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboma, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK

napaboJibl, 0Cb CHUMMETPUH 1apaloJIbl

https://m.edsoo.ru/7f43a3le




[Tapabosia, KOOPAMHATHI BEPITHHBI

bubmuoreka [JOK

o1 napaboJIbl, 0Ch CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a526
& [Tapaboa, KOOpAUHATHI BEPIIUHEI
napadoJIbl, 0Ch CHMMETPHUH 1TapaldoIbl
63 I'paduxn Qynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
64 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padukn dyaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTtponbHas paboTa o tTeme bubnuoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84
70 IlonsaTue uncmoBoit bubnuoreka [JOK
MOCJIEI0BATECIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3amaHue mociae10BaTeIbHOCTH
71 pEKyppeHTHOU (HOpMYIOil U bubmorexa HOK
. https://m.edsoo.ru/7f43ebda
(dbopmyIoit n-ro uieHa
7 ApudmMernueckas ¥ TeOMETPUUYCCKas bubnunoreka [JOK
IIpOrpeccuun https://m.edsoo.ru/7f43ed7e
7 Apugpmerrueckas 1 reoMeTpuyecKas bubnuoreka [IOK
IIporpeccuu https://m.edsoo.ru/7f43t3b4
74 @opMyIIbI N-I'O YIEHA bubnuorexa [IOK




apuMeTHIECKO 1 TeOMETPHUECKON
IIPOTPECCUil, CyMMBI IIEPBBIX N
YJICHOB

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

75

@OopMyIIbI N-IO 4ICHA
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUil, CyMMBI IIEPBBIX N
YJICHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIBI N-TO 4IECHA
apuMETUYECKON U TEOMETPUUECKON
MIPOTPECCUI, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f0c6

77

@opMyIIbI N-Io 4JIeHa
apruMETUYECKON U TEOMETPUUECKON
MPOTrpeCCUui, CYMMBI MEPBBIX N
YJIEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyJIbl N-TO YJIEHa
apuMETHUECKON U TEOMETPUUECKON
MIPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHOB
apuMETUUECKON U TEOMETPUUECKON
Mporpeccuit ToukaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

80

N300paxkeHue 4ieHoB
apuMeTUyecKoil ¥ reoMeTpUUECKO
MPOrpeccuil TouKamMu Ha
KOOPJAMHATHOMU MJIOCKOCTH

81

JIMHEeNHBIN U DKCIIOHCHIINAIbHBIN
poct




82

CrnosxHble POLIEHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bubmmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"YycI0BEIE IOCIEN0BATEIILHOCTH"

bubmmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUH. 3aIuch,
CpaBHEHUE, ICUCTBUS C
JCUCTBUTEILHBIMH YHCITAMU,
YHUCIIOBas TIpsiMast

86

[ToBTOpEeHUE, 0600IICHNE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOILIECHHS, TPONIOPLUU

87

[ToBTOpEeHUE, 0600IICHNE 1
cUCTeEMAaTH3alysI 3HaHUH.
Oxkpyraenue, mpuOIMIKEHNE, OTICHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12
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[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHUCCKUM
CII0CO00M

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4
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[ToBTOpEHue, 06001EeHNE U
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apu(PMETHUECKUM
CII0COOOM

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




[ToBTOpEHue, 0600MImICHNE U

01 CUCTEeMaTH3aIlus 3HAHUM. bubnmoreka [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEHUe, 0600MIICHNE U

9 cUCTEMaTU3alus 3HAHUMN. bubnuorexa [JOK
[IpeoOpa3oBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE U

93 CUCTEMaTU3als 3HAHUMN. bubnuoreka [IOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHuUEe, 0600IICHNE 1

4 CHCTEMAaTH3aLIMs 3HAHUIA. bubmuorexa [JOK

? [IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHuUe, 0600IICHNE 1

95 cucrtemaTusanus 3Hanu. OyHkuu: bubnuoreka [JOK
MOCTPOEHUE, CBOMCTBA U3Y4YECHHBIX https://m.edsoo.ru/7f444c56
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

96 cucreMaru3anus 3HaHui. OyHKINU: bubnunoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

97 cucrteMaru3anus 3HaHu. OyHKINU: bubnunoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMI

98 [ToBTOpEHue, 0600ImEeHNE U bubnmoreka [JOK




cucremaTusauus 3HaHuil. OyHKUUU:
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX

byHKIII

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

99

[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3als 3HaHHM.
I'padmyeckoe penieHne ypaBHESHUH 1
UX CUCTEM

bubmmoreka [IOK
https://m.edsoo.ru/7f445516
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[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.
I'paduaeckoe pemenre ypaBHEHUN U
WX CHCTEM
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Wrorosas koHTposbHas paboTa
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O00011IeHIE U CUCTEMATHU3ALIUS
3HAHHI

OBIIEE KOJJMYECTBO YACOB I1O
ITPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
. BreimonHsaTe,  coderas  yCTHbIE W NHCbMEHHBIE  TPHUEMBI,
' apudMeTHYECKUe IEHCTBUSI C PAllUOHATHHBIMH YHCIIAMHU
Haxomute  3Ha4YeHHWS  YWCIOBBIX  BBIPOKEHUW,  NPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BHIUHUCICHUS 3HAUEHUHN JAPOOHBIX
BBIpAXKEHUH, COJIep KX OOBIKHOBEHHBIC U JCCSITHYHBIE JPOOH
[lepexonute OT oaHOM (QopMbl 3amucu  Yucenl K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OCCKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTJaTh yncaa
BbInoNHATE MPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YUCIOBBIX BBIPAKCHUW. BBINOMHATH JACUCTBHS  CO
CTEMEHSIMH C HAaTypaJlbHBIMU MOKa3aTelsIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIU
' HATypaJbHBIX YHCET
Pemarp  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOLICHTAMH, HHTEPIPETUPOBATh pe3ylbTaThl pEHIEHUs 3aJady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonb3oBath anreOpanvyeckyr0o TEPMHHOJOTHIO U  CHMBOJIUKY,

NNPpUMCHSTH et B nmponecce 0CBOCHUs y‘IC6HOl"O Marcpualia




Haxomute 3HadueHuss OyKBEHHBIX BBIPAXCHUH MpH  3aJlaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
53 BeimonsaTe mpeoOpa3oBaHUS IEJIOT0 BBIPAKEHUS B MHOTOWICH
' IPUBEIEHUEM NOJIOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK
BbInoyHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpPMYJIbI KBaJapara CYMMblI W KBajapaTa
pa3HoCTH
OcymiecTBIATh pa3oKeHNEe MHOTOYJIEHOB HA MHOKUTEIHU C TIOMOIIIbIO
2.5 BBIHECEHHSI 3a CKOOKHM OOILEro MHOXUTENS, TPYIIIUPOBKH CIIaraeMbIX,
MIpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
Yy [IpumensaTs npeoObpazoBaHUsI MHOTOUJIEHOB JIJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIsIMHU
' JUTSI TIpe0Opa30BaHUs BEIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, TPUMEHSS
3.1 MpaBUJIa MEPEX0Jia OT UCXOJHOIO YPaBHEHHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABIASETCA M YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpaduueckue METOJIbI MPH  PEIICHWH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToaOupars mpuMepsl map 4uce, ABISIOUUXCA PEeIICHUEM JTMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
Crtpouthb B KOOPAMHATHOM MJIOCKOCTH rpaduK IMHEUHOTO YpaBHEHHS C
3.4 JIBYMsI MEPEMEHHBIMU; MOJb3YACh T'paUKOM, MPHUBOJIUTH MPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemiate cuctemsbl ABYX JMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMH,
' B TOM 4HcCJie TpadudecKu
CocTaBiATh U pelIaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEHWHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 3a/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4E€HHBIN pe3yJIbTaT
4 Koopmaunats! u rpapuku. OyHKmu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku muHeiHbIX GyHKuui. CTpouth rpaduk GYHKIUH Y
| =[x
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEXY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBICHHUS U aHalIM3a
4.6 nHpopmMaluy, U3BJIEKATb W HUHTEPIPETHPOBATh HHPOpPMAIMIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna v BeIUMCIEHUS
Hcnonws3oBaTh  HayaJlbHble  NPEACTABICHHS O  MHOXECTBE
1 JEWCTBUTENBHBIX YHUCEJN JUISl CPAaBHEHMs], OKPYTJIEHHUsI U BBIUUCIICHUH,
' n300paXkaTb JEUCTBUTENbHbIE 4YHCIA TOYKAMH Ha KOOPAMHATHOMN
PAMOM
[IpumensaTr mnoHATHE  apU(METUYECKOTO  KBAJAPATHOTO  KOpPHS,
- HaXOJUTh KBaJpaTHblE KOPHHU, MHCIOJIB3yd HpU HEO0O0XOAUMOCTH
' KaJIbKYJIATOP, BBIIOJHATH IPEOOpPa30BaHUs BBIPAKEHUN, COAEPIKAIINX
KBaJIpaTHbIE€ KOPHH, UCIIOJIb3Ys CBOWCTBA KOPHEH
13 Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCEI C IOMOIIBIO
' JECATUYHBIX APoOeH u cTeneHel yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TMOHATHE CTENEHM C LEIbIM I0KA3aTEJIEM, BBINOJHATH
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKAaIUX CTENEHH C LEeIbIM
NOKa3aTeseM
)5 BBINONMHATE ~ TOXAECTBEHHBIE  NPeoOpa3oBaHUs  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeNCTBUI HaJa MHOTOWICHAMH U




anreOpandeckuMu ApoOsSMuU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTh mpeoOpa3oBaHUsl BBIPAKEHHUH JISi PEIICHHS Pa3JIMYHBIX

3aa4 U3 MaTCMaTUKH, CMCIKHBIX IPEAMETOB, U3 peaJH)HOI\/JI IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M palHOHAIbHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoCTEMIINE WCCIECIOBAHUS YpPaBHEHUMH U CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBlIeHU (ycTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA

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

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amaud K e€
anredpanvyecko MOJIeNH C TOMOINbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl YpPAaBHEHUH, MHTEPHPETUPOBaTh B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN Pe3ysIbTaT

34

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH,
pelaTh JIMHEIHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI,
naBaTh  IpaUuecKyr0  WJUIIOCTPAIMI0  MHOXECTBa  pelleHUi

HCpaBCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIMU

4.1

[lonumath ¥ HCNONB30BaTh (PYHKUMOHAIbHBIE TIOHATUS U  S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GYHKIMM 1O 3HAYEHHUIO apryMEHTa, ONpeAessTh CBOMCTBA (PYHKIUU

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

kix
, Yy =x2, y = x3, y = [X|, onuCchIBaTh CBOWCTBA YMCIOBON (DYHKIMH TIO €€

rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHAS

1.1

CpaBHI/IBaTI) U yhnopsaaoduBaTh pPalMOHAJIbHBIC W HPpalrOHAJIbHBIC

qucia

1.2

BremonaaTe apI/I(l)MeTI/I‘-ICCKI/IC HeﬁCTBHﬂ C pallMOHAJIBHBIMH YW CJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMI)I, BBITIOJIHATE BBIYHCIICHUA C

HppaivOHAJIbHBIMHA YU CIIaMU

1.3

HaxomuTe 3HaueHusi cTeneHel ¢ LEeJbIMU TMOKa3aTelsIMU U KOpPHEW,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'If{TB lIeI\/’ICTBI/ITeJ'II)HI)Ie YKCiia, BBIMIOJIHATE NPUKUIAKY pE3yiibTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemars nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJSILIMECS K HUM, POCTEUIINE TPOOHO-pAllMOHAIbHBIE YPaBHEHUS

2.2

Pemate cuctemsbl IBYX JTUHEHMHBIX YPABHEHHH C IByMSI IEPEMEHHBIMU
U CHUCTEMBI JIByX YPaBHEHUIA, B KOTOPBIX OJTHO YpaBHEHHUE HE SBISACTCS

JIMHEHHBIM

2.3

Pemate TeKCTOBEIC 3aJa4u aJ'IFC6paI/I‘ICCKI/IM CIocodoM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHA HWIHW CHCTEMbI IBYX ypaBHCHI/Iﬁ C JIByM:

INEPEMCHHBIMU

24

HpOBOI[I/ITL HpOCTGfII.HPIC HCCIICIOBAaHUA ypaBHeHI/Iﬁ n CHCTEM
ypaBHeHPIfI, B TOM YHUCJIC C MMPUMCHCHUCM rpa(f[)nqecxnx
Hpe,Z[CTaBJ'ICHI/Iﬁ (HaHpI/IMep, YCTaHaBJINBATb, UMECT JIN YPABHCHUC UJIU

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciin UMECT, TO CKOHBKO)

2.5

Pemate JIMHEIHBIE HCEPaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
I/1306pa}l(aTL peUICHUC HECPABCHCTB HaA YHCJIOBOH HpﬂMOﬁ, 3allMChIBATh

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucTeMbl JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKIIIOHAOMIUE  KBAAPaTHOC HCPABCHCTBO, I/1306pa)KaTB PCIICHHUC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3aIlIUCbIBaTh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 33134

OyHKIMU

3.1

PacrioznaBate  (yHKOMHM ~ HW3y4CHHBIX  BHAOB.  [lokasbIBaTh
CXEMAaTUYECKH PACIIOIOKCHIE Ha KOOPIMHATHOH IIOCKOCTH IpauKOB
¢dbyaknuil Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3HaueHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUI

3.2

[loka3piBaTh  CXEMaTUYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMN
TUIOCKOCTH TpaduKkoB (GYHKIMH Buaa y = VX, y = [X| U onmchIBaTh

CBOMCTBa (QyHKIMH

3.3

Crpoutb u wu300pakaTb CXeMaTH4YeCKH TpaduKu KBaJpPaTUUHBIX
(GyHKIMM, ONMCHIBaTH CBOMCTBA KBaJApPaTHUYHBIX (YHKIUH 10 HUX

rpaduxam

34

PacrioznaBaTh KBagpaTH4HYIO (QYHKIMIO IO (QopMmyse, MPUBOJIUTH
MpUMEpPbl KBAJIpPAaTUYHBIX (YHKIUN M3 pealbHON KU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas U reoMeTpruecKas Mporpeccuu

4.1

PacrioznaBath apuMeTHUUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUU MpU

Pa3HbIX criocodax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIOJIB30BAaHHEM (QOpMYyT 7n-TO UJIeHa
apudmeTnyecKoil ¥ reoMeTpUUECKON MPOrpeccHii, CyMMbI HEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI IIOCJICA0OBATCIbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ

IINIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICAOBATCIBHOCTSIAMU, B
TOM 4YHCIC 3aJadyu H3 peaanoﬁ KHU3HHU (C HCIIOJIb30BAHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJOTHI)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BEIYACICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBHOTO 4YHCIA, 3alUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YUCIIaMU. Pelnienue 3anay us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelesieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNs, 3aUCh OOJIBIINX YHCE
14 [IpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu OCHOBHBIE 33]]Ja4M HAa POLEHTHI, PELICHUE 3a]]a4 U3 PEAIbHON MTPAKTUKHU
15 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, PA3jOKEHWE HAa  MHOXHTEIH
' HaTypaJIbHBIX YUCET
L6 PeanpHble  3aBUCHMMOCTH, B TOM 4Mcle TmpsMas U oOparHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpandeckue BhIpaKEHUs
51 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ IepeMeHHOU. JlonmycThmble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXAYy BeIMYMHAMU B Buie (GOpMyIbL.
' Boruncnenus no hopmynam
)3 [IpeoOpazoBanrie  OYyKBEHHBIX  BBIPRKEHMH, TOXKICCTBEHHO  pPaBHbBIE
' BBIpaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTeIeM
5 s OnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHue, BBIUUTAHHE,
' YMHOKE€HUE MHOTOWJIEHOB
Y @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOXUTEN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, INpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PELICHUE JIMHENHBIX YPaBHECHUI
33 CocraBieHue ypaBHEHUH IO YCJIOBHUIO 337a4yu. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIIBIO YPABHEHUI
34 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pelienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. IIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. @yHkinuu
4.1 Koopnnnara Touku Ha npsAMoit
19 HucnoBsle TpOMEKYTKH. PaccTosiHue MexAay IByMs TOUKAMHU KOOPAMHATHOU
' NpAMOM
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U OpaAWHATA
' TOYKM Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamu. UTteHue rpaduKoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'padudeckoe pemieHne JIMHEHHBIX YPAaBHEHHMH M CHCTEM JIMHCHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYUCIICHUS
. KBangpatHblif kopeHb u3 uucna. IloHaTHe 00 HppanMOHATIBHOM YHCIIE.
' JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCET
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEH W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCIEHUSAM. JefCTBUTENbHbIE
qucna
1.3 Crenens ¢ 1enbIM [OKa3areneM U e€ cBoiictBa. CTaHgapTHas 3allich YKcia




2 AnreOpandecKkue BBIPaXKCHUS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAIPATHOTIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 VYpaBHEHMS U HEPaBEHCTBA
31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocreiinme npoOHO-pallMOHANBHbBIE YPaBHEHUS
I'padmueckas unTepnpeTanyst ypaBHEHUN ¢ ABYMsSI MEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YpaBHEHHU C JByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemenmne TekcTOBBIX 3a1au aNredpandeckum crnocodom
3.6 HucnoBsle HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMU
il [Honsitne ¢ynkuu. OO6nacTh OHpENeNeHUs W MHOXKECTBO 3HAYCHUI
' ¢dbyakun. CriocoObl 3a1aHus QyHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMINUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OMNHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPOMOPLHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BIYKCICHUS
. PanmonaneHble ymcna, HWppanMOHANIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
15 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JEMCTBUTENBHBIX YMCEN U KOOPAMHATHOU npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMY YHCIAMU
N3mepenusi, npubnkenusi, oieHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIEro MHUpAa,
4 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh MpuoamxeHus. Oxkpyriaenue uyucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI EPEMEHHON
2.2 JIuneliHoe ypaBHeHue. Penienne ypaBHEHUH, CBOJSIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIINXCS K KBAIPATHBIM
Yy bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT ypaBHEHUW TpeTbed U
' YeTBEPTOM CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUH
2.7 VYpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctemM AByX JTMHEHMHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHMil, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienune TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocooom
2.12 UHucnoBsle HEpaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHON
2.15 KBanpatHsle HEpaBeHCTBA
516 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs

NEPpECMCHHBIMHA




OyHKINU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 ux cBOHcTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMCTBa

34 I'padukyu QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

i1 Omnpenenenre M crnocoObl 3aJJlaHUSl YUCIOBBIX MOCJIENI0BAaTENbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioi U Gopmysoit n-ro dieHa

4o Apudmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apupMeTHUECcKOn
' MIPOrPECCUH, CYMMBI NIEPBBIX 71 UIEHOB

A l'eomerpuueckas mnporpeccus. PopMynbl n-ro ujleHa TIeOMETPUUYECKON
2 MIPOrPECCUU, CYMMBI TIEPBBIX 71 UJIEHOB

14 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 CnoHbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]a4

U3 IpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHMCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
NEeIMMOCTH, 1IE€JI0€ YHUCI0, MOIYIb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHHME BBINIOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEJCTABIATh 4YHCIAa Ha KOOPAUHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yiibTaTa BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOpHAMM, pa3joXKeHHEe MHOTOYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYT Pa3HOCTH KBAJApaToB H

KBaJpaTa CYMMBbI U pa3HOCTU

YmMmenue ONCpUPOBATH NMOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI pelleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHHs 3a4a4 U3 APYrux
YUEOHBIX MpPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK M YCJIYI', HAJIOTH, 3a1a4U U3 obnactu YIIpaBJICHUA JIUYHBIMU U
CEeMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (UTypa, TOUKA, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesorpaMM, poMO, TPSMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TIPSIMOM;, YMEHHE paclo3HaBaTh PABEHCTBO, CHMMETPHUIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHHA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘Ie6HLIX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC HU3BJICKATh, HUHTCPIIPETUPOBATH n npeo 6pa30BBIBaTB




nHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIaXx W Ha JUarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT (CIy4alHbBIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHME pellaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PpPEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHMI B OKpY)XKaloIleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
NPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATUKU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HUCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OI'9

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCJIaMH

- JlelictButenbHple unciia. ApudMeTrdeckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasaresneM. CTeneHb C palMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTEeTIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

3s Lensle u ApoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBl M COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




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

Anrebpa 7 knacc. Apropsl FO.H. Maxkaperues, H.I'. Mungtok. [lon Penakuueit

C.A. TeasakoBCKOTO

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
HNunaktuueckue Mmarepuansl "Anrebpa 7 knacc". ABropst JI.U. 3BaBuu. JI.B.

Kysnenosa

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
MHTEPHET
ouomoreka [IOK Axkanemun Munnpocsemienus P®, caiit PEIITY EI'D,

matsh100.



HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE PpACIOJIOKEHUE, ONUPAETCAd Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaOIUNUCA YYUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
HUCTUHHBIC YTBEPXKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKIeHusi «OT TIPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil nenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealbHOW Ku3HU. OOyyalomuiicss [OJDKEH Hay4YHUThCs
OTpEJICIUTh T€OMETPUUYECKYIO0 (DUTYpY, ONMUCATH CIOBAMH JAHHBIM 4epTEX WM
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOdyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIMHUS B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuu 3amay MPAKTUUYECKOTO XapakTrepa OOyYarolIMiiCs yYUTCS CTPOUTH
MaTeMaTHUYEeCKUe MOJCIM  pEalbHBIX KU3HCHHBIX CHUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUH C JIPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPEEICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTHM, EMOHCTPUPOBATh NMPUMEHEHUE MOJYyYEHHBIX YMEHUW B (PU3UKE U
TEXHUKE. OTH CBsA3M Haumbojiee spkKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue CcoOoTHOIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
comepkanmsi: «['eomerpuyeckue GUTYppl W WX CBOWCTBa», «l3Mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BexTopsi», «JIBuxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiacce
— 68 vacoB (2 4daca B Henenw), B 8 Kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).

COIAEPKXAHUE OBYUEHUSA

7 KIIACC

Hauanbapie nonsaTus reomerpun. Touka, mpsiMasi, OTPE30K, Jdyd. Yrona. Buusl
yriioB. BeprukanbHble UM CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannensHOCTh U NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummerpuunsie ¢urypsl. OCHOBHbIE CBOMCTBa OceBOM cumMeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYKAIOIIEM MUPE.



OCHOBHBIE TIOCTPOEHUSI C MOMOIIBI0 LHUPKYJIS M JIMHEWKH. TpeyrojapHUK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOEApEeHHBII W pPAaBHOCTOPOHHUM  TpeyroibHUKH.  HepaBeHCTBO
TPEyroJIbHUKA.

CBolicTBa M MpU3HAKKA PAaBHOOENPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKHU NapAJIIEIbHBIX NpsMbIX. CymMMa yrioB TPEYrOJbHHUKA.
Breminue yribl TpeyrojibHUKa.

[IpsMoOyronbHbId  TpeyroJbHUK. CBOMCTBO  MEAUAHBI  MPSAMOYTOJIBHOTO
TPEyrojIbHUKa, IPOBEAEHHOW K TUnoTeHy3e. IIpu3Haku paBeHCTBA NMPAMOYTOJIbHBIX
TPEYTrONBbHUKOB. IIpsIMOYTrObHBIN TPEYroJIbHUK € YIJIOM B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa o OousiplieM yrie U OOJbIIed CTOPOHE TPEyroJIbHUKA.
IleprieHAUKYJISIp U HAKJIIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccexkrpuca yrma W CEpeAUHHBIN
NEPIICHAUKYJIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb U KpYT, XOpJa U IUaMeTp, UX CBOMCTBAa. B3auMHOE pacrosioxeHue
OKpY)KHOCTH U mpsiMod. KacarenbHas M cekymas K OKPYKHOCTH. OKpYKHOCTb,
BIIMCAHHAs B YroJl. BrincanHas v onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetslpéxyronpHuku. [lapamienorpamm, €ro npusHaku U cBoiicTBa. YacTHbIe
Clly4au TMapajieJorpaMMoB (IIPSIMOYTOJIbHUK, POMO, KBaapaT), UX NPHU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA U  IPU3HAKHU.
[IpssMoyTOJIbHAS Tpanenus.

Meton ynBoenuss menuanbl. LlenTpanbHas cummerpusi. Teopema Daneca wu
TeopeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[Tonobue TtpeyrombHUKOB, KOdpdumueHtT mnoxaodus. IlpuszHaku momoous
TPEYroJlbHUKOB. [I[prMeHeHne mogo0us Mpu peleHny MPaKTUIECKUX 3aa4.

CpoiictBa 1miomaneit reomerpuueckux ¢uryp. Dopmynbl A UIOMATU
TPEeYrojibHUKa, TMapauienorpamMma, pomba u Ttpamnenuu. OTHOIICHHE IUIOIAIeh
MO00HBIX GUTYP.

Brruncnenue miomaned TPEeyroJbHUKOB M MHOTIOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHnu
MPAKTUYECKUX 3a]a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOrO Yyrja MpsSMOYTOJbHOIO TpPEeYrojbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUroHOMETpUUecKrue GYHKIIMHA YTIIOB
B 30, 45 n 60°.

BrnimcanHble 1 LEHTpandbHbBIEC YIJIbL, YTOJ MEXK]Y KacaTeIbHOM M XOPJIOW. YTIIbI
MEXIY XOpJAaMHU M CEKylIMMH. BIHCaHHbIE M ONUCAHHBIE YETBIPEXYTOJIBHUKHU.



B3aumHoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxkHocteir. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KITIACC

Cunyc, xocunyc, Tanresc yrios ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue tpeyrombHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
MPaKTUYECKUX 33]]a4 C UCTOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogo6usi. [logoOue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npousBeeHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bektop, gmmuHa  (MOJDyNnb)  BEKTOpa,  COHAMpaBJIEHHbIE  BEKTOPBHI,
POTUBOMOJIOKHO HAMPABIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, Ollepaluud HajJ  BeKropamu. Pa3noxkeHue BekTopa MO  JIBYM
HEKOJUTMHEAapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE€ MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA TIOCKOCTU. Y PaBHEHUS MPSMON U OKPYKHOCTH B
KOOpJIMHATaX, TMEpPEeceYeHne OKPYKHOCTEH U MpAMbIX. MeToa KOOpAMHAT U €ro
npUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJNBHUKHU. [[MHa OKpy>kHOCTH. ['pamycHas u paguaHHas
Mepa yria, BbIYMCIEHUE [UJIMH Jyr OKpyxHoctel. I[lmomans kpyra, cexropa,
CErMeHTa.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpuu Guryp (dieMeHTapHbIe
npeactanieHus). [lapamiensHsiil meperoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOoCTHBIE  pe3yJbTaThbl OCBOGHHUA MPOrpaMMbl  Y4eOHOTO  Kypca
«"eoMeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJIEHUEM MHTEpECa K MPOILIOMY U HACTOSILIEMY POCCUUCKON MaTEeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSM POCCUUCKAX MATEMATUKOB U POCCUHUCKOM
MaTeMaTU4eCKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTHXKEHUN B JPYTUX HayKaxX U
MPUKIIAJIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEW TIpakIaHWMHA U Pealu3ally €ro
MpaB, MPEJACTABICHUEM O MAaTEMAaTHUYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SBIICHHH, MNpOUEAYp Tpa’KJaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHIO JTHYECKHUX TMPOOJIEM, CBSI3aHHBIX C



MPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUI HAyKW, OCO3HAHUEM BAXXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUINOB B IESITEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE Y4YyacTUE€ B PEUNICHUHM MPAKTAYECKHUX 3aaad
MAaTEMAaTHYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXKHOCTH MATEMATHYECKOTO
oOpa3oBaHus Ha MPOTSHDKEHUMM BCEW >KU3HU I YCIEIHON NpoQecCuoHaNbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHIMBUIYaJbHON TPACKTOPUU OOpa30BaHUS U >KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K DMOIIMOHAIBHOMY W ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTHUYEeCKUX OOBEKTOB, 3aJay, pEHICHUN, pacCyXJACHUN, YMEHUIO BHUJICTh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpHEHTallMEd B JICSITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
peACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, MPHUPOILI H
oOiiecTBa, TMOHMMAaHUEM MAaTeMAaTHYECKOW HAyKd Kak cdepbl YeIOBEYECKOU
NEATEIBbHOCTH, ITANoOB €€ Pa3BUTUS W 3HAYMMOCTHU [UJI Pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHUEM SA3BIKOM MAaTeMaTUKHW U MaTEeMaTHYECKON KYJbTYpOHM KaK CpeICTBOM
MO3HAHUS MHpPa, OBJIAJICHUEM TMPOCTEUIIMMU HABBIKAMHU HMCCIEI0BATEIBCKOMN
NEeSITEIIbHOCTH;

6) ¢usmyeckoe BocnMTaHHME, (POPMHUPOBAHUE KYJIbTYPbI 3I0POBbSI H
IMOUMOHAJIBLHOTO 0JIATOMOJTYY s

FOTOBHOCTBIKO MPUMEHATH MATEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3MI0POBBS,  BEJICHHUS  3JI0POBOTO  oOpa3a  KuU3HM  (340pOBOE  THUTAHWE,
cOaTaHCUPOBAHHBIN PEXKHUM 3aHITHH W OTAbIXa, peryispHas (Qu3HdecKas
aKTUBHOCTB), C(OOPMHUPOBAHHOCTHIO HAaBBIKA pedIeKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAKOTO e IpaBa JIPyroro 4yejoBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHHUE:

OpPUEHTAllUEX HAa MPUMEHEHUE MATEMAaTUYECKUX 3HAHWM JUIS PEIICHHS 3a/1a4 B
00J1aCTH COXPaHHOCTH OKPYIKAIOIIEeH Cpebl, TUTAHUPOBAHUS IMMOCTYITKOB 1 OLICHKH MX
BO3MOKHBIX TOCJEACTBUM ISl OKPYXAIOIIEH Ccpelbl, OCO3HAHUEM TIJI00aTbHOIO
XapakTepa IKOJIOTHIECKUX MPOOJIeM U MyTel UX pPelIeHus;

8) amanTanMsa K M3MEHSAKIIUMCH YCJOBHSM COLUAJIBHON W NPHPOIHON
cpeabl:

FOTOBHOCTBIO K JEWCTBHSIM B YCJIOBHUSX HEOINPEAECIEHHOCTH, MOBBILICHUIO
YPOBHSI CBO€YW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS y APYTUX JIOJEH, TPHUOOPETaTh B COBMECTHON JIEATETLHOCTH HOBBIC
3HAHUSI, HABBIKM U KOMIIETEHLIMU U3 OIBITA APYTUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHWM HOBBIX 3HAaHWUH, B TOM YHCIE
dbopMynHpoOBaTH WU, TIOHATHS, THIOTE3bl 00 O0BEKTAX U SBICHHUSX, B TOM YHUCIIE



paHee  HEM3BECTHBIX, OCO3HaBaThb  JIE€(PUIMUTBI  COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO

CUTYyalluI0 KaK BBI30B, TPEOYIOMIMH KOHTPMEp, KOPPEKTHUPOBATh NPUHUMACMbIC
pelieHusT W JACUCTBHS, (POpMyIHpOBaTH M OICHUBATH PHUCKH W TIOCICICTBUSA,
(GbopMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE AeiiCTBUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBIIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIC NPHU3HAKM MAaTEMaTUYECKHX
OOBEKTOB, TIOHATHUH, OTHOIIEHUH MEXIy TMOHATUSAMHU, (OPMYIHPOBATH
ONpENENICHUs]  TNOHATUM,  YCTAHABIMBAaTh  CYLIECTBEHHBIM  NPU3HAK
KjJaccuuKalMi, OCHOBaHUS It OOOOUIEHHS U CpaBHEHHUSA, KPUTEPUH
IIPOBOAMMOrO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYXKJCHUSA:
yTBEpJUTEIbHbIE W OTpUIATENIbHbIC, €IWHUYHbIE, YacTHbIE U OOUIMeE,
YCIIOBHBIE;

BBISBJISATh MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOPCUMS
B (pakTax, JaHHBIX, HAOMIOACHHUSIX M YTBEP)KICHUSX, MPEHIaratb KpPUTECPHH
JUTSL BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTHUBOPEUHIA;

JeNlaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX |
WHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

pa3dupaTh OKA3aTeNbCTBA MATEMATHYCCKUX YTBEPXKICHUH (NpsIMbIE W OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSITCIILHO HECJIOXKHBIE J[OKa3aTeIbCTBA
MaTeMaTUICCKUX (aKTOB, BBICTPANBATh apTyMEHTAIUIO, IPHUBOIUTE TPHUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIE PaCCyKICHUS;

BBIOMpATh CIoco0 pemeHus y4deOHOM 3amaum  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pCIICHUS, BHIOMpaTh HaWbOoNee TMOAXOMAMMUN C  YyIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUA HHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PHUKCHUPYIOIIME MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOATEIFHO YCTaHABIMBATH UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

IPOBOAUTh 1O CaMOCTOSITEIbHO COCTaBIGHHOMY IUIAHY  HECIIOXKHBIN
AKCHEPUMEHT, HEOOJIBIIOE HCCIEJOBAHHE MO YCTAHOBIECHHIO OCOOEHHOCTEM
MaTeMaTH4YEeCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOI;
CaMOCTOATENTHHO (POpMyIHUpOBaTH OOOOIIECHUS W BBIBOABI MO pPE3yJbTaTaM
MPOBENEHHOTO HAOIO/IEHNs, WCCIENOBAaHUSA, OIEHUBATh JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB M 000OIIICHUIA;



IMPOTHO3HUPOBATH BO3MOXKHOC PpPa3sBUTUC IIpOoHCCCa, a TaKXKC BbIABUIATb
MMPCAIOJIOXKECHHUA O €T0 PAa3BUTHHU B HOBBIX YCJIIOBHUSAX.

Pabora ¢ undgopmanmeit:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALUU, JIaHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHMS 3a]aUH;

BbIOMpATh, AHAJIM3UPOBATb, CHCTEMATH3UPOBATH M  HMHTEPIPETHPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BbIOMpaTh (GopMy TpelcTaBieHUs HUHpOpManuu U WUIIOCTPUPOBATH
pemiaemMble 3aJadyd  CXeMaMH, JuUarpaMMaMH, HWHOW Tpadukodl U ux
KOMOUHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMK 1O KPUTEPHUSM, MPEIIOKEHHBIM
yuuTesaeM Wi chopMyIupOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHHMMATh U (DOPMYJIUPOBATH CYXKIACHUS B COOTBETCTBHH C YCIIOBUSMH U
IESIMU OOIIICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PCHHUS B
YCTHBIX W THUCBMEHHBIX TEKCTaxX, JaBaTh IOSICHCHHUS [0 XOAY PpCIICHUS
3aJ1ayu, KOMMEHTUPOBATh IMOTYUYEHHBIH pe3ysIbTaT;

B XO7€¢ OOCYXXICHHsI 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIIa€MOW TEMHI,
npoOJIeMBl, pelaeMoi 3aJavd, BBICKA3bIBaTh WJCH, HAIICIICHHBIC HA ITOUCK
PEIICHMS, COMOCTABIATh CBOM CYXKJICHUS C CYXICHUSAMHU JAPYTHMX YYaCTHHKOB
auanora, OOHAPYKUBATh PAa3IMUUE U CXOJCTBO MO3MIMH, B KOPPEKTHOM
dopme hopMyTUPOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

NPEJCTABIIATh PE3yNbTaThl PEIICHUS 3aJa4yM, dKCIICPUMEHTA, WCCIIEIOBaHUs,
NPOEKTa, CAMOCTOSITEIILHO BBHIOWPATh (POpMAT BBICTYIUICHUS ¢ YIETOM 3aaad
Npe3CHTAIlMU U 0OCOOEHHOCTEH ayTUTOPUH;

NIOHMMAaTh W HCIIOJIH30BAaTh MPEUMYINECTBA KOMAaHIHOW W WHIAWBHIYaJTbHOU
paboOTHI MPHU PEIICHUH YICOHBIX MaTEMATHYECKUX 33/1a4;

NPUHUMATh 1eIb COBMECTHOHM JAESITeNHbHOCTH, TUIAHHPOBATH OPTaHU3AINIO
COBMECTHOU pabOThI, pacrpeaessaTh BBl paboT, 10rOBapUBATHCS, O0CYXKIATh
IpoIIecC U pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B I'PYIITOBBIX hopMax paboThl (00CYKIeHUsSI, 0OMEH MHECHHUSIMU,
MO3TOBBIE IITYPMBbl UM JIPyTU€), BBINIOJHATh CBOIO YacTh pabOThl H
KOOPJMHUPOBATH CBOU JCHCTBHUS C JPYTMMH YJICEHAMH KOMaH[bI, OIICHUBATH
KauyeCcTBO CBOETO BKJaJa B  OOmMUHA  TOPOAYKT MO  KPUTEPHUSM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

CamMoopranusanus:

CaMOCTOSITEJIbHO COCTaBJSITh IUIaH, AJITOPUTM pelleHus 3ajayu (WIk ero
4acTh), BBIOMpPATh CHOCOO pEIICHHUS C Y4YETOM HMMEIOIIUXCSI PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOUM MH(GOPMAIIUH.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

e BIAACTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISL Mpoliecca U pe3ysbTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4u;

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh NPU PELUICHUU 3a7ayH,
BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHHUBATh COOTBETCTBUE PE3yJibTaTa ICATEIBHOCTH IMOCTABICHHOW WEIU U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHMIKCHMS] WM HEJOCTH)KCHUS IICJIH,
HAXOJIUTh OIIMOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyueHuss B 7 Kkjacce oOOyYarolmUNCS TMOJYYUT CIEAYIONINE
PEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3ydeHHbIE T€OMETpUUECKUE (PUTYPBI, OMPEACIIATh UX B3aUMHOE
pacroioKeHune, u300paxkaTh TeoMeTpUYecKHe (UTYpPHI, BBIMOJHATH YEPTEKH IO
YCJIOBHUIO 3ajauu. VM3MepsTh JIMHEWHbIE W YIVIOBbIE BEJIMYMHBI. Pemare 3agaud Ha
BBIYMCJICHUE JJIMH OTPE3KOB U BEJIUYMH YTJIOB.

JlenaTth TpyOyIO OIIEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B pPeaibHOMN
KU3HHU, Pa3MEpPOB MPHUPOJTHBIX OO0BEKTOB. Pasznmuuarh pa3Mmepbl 3TUX OOBEKTOB IO
NOPSIIKY BETUYUHBI.

CtpouTh 4epTeKHu K FTEOMETPUUECKUM 3a1a4aM.

[lonp30BaThCs  NpPU3HAKAMU PABEHCTBA  TPEYTrOJBHUKOB,  HCMOJIb30BaTh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTMYECKUE PACCYKIEHUS C MCIOJb30BAHUEM T'€OMETPHUUYECKUX
TEOPEM.

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA IMPSMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, TPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Onpenenste MapauieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT C
HUMH cekymas. Onpenenarh NapauieIbHOCTh MPSMBIX C IMOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IMPSAMOMU 10 TOUEK APYTrOu MPSIMOM.

Pemrate 3a1aum Ha KieTyaToi Oymare.

[IpoBOIUTH BBIYKMCICHUS U HAXOJUTh YHCIOBbIC M OYKBEHHBIC 3HAYEHUS YTIIOB
B I'€OMETPHUUYECKHUX 3a/Ja4ax C HCIIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpA30BaHHBIX TMPU TMEPECECYCHUH JBYX
MapajyIeIbHBIX NPSAMBIX CEKylled. Pemiate mpakThudeckue 3aiadyv Ha HaXOXKJICHUE
YIJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENsITh
OMCCEeKTPHCY yIila U CEPEIUHHBIN MEPIEHIUKYISP K OTPE3KYy KaK T€OMETPUYECKUE
MECTa TOYEK.



DopMyJIMPOBATH OIPEACIECHUS OKPYKHOCTH M Kpyra, XOpAbl M JIHaMeETpa
OKPYKHOCTH, MOJIb30BATbCS MX CBOMCTBAMHU. YMETh IIPUMEHATH 3TU CBOMCTBA IpPHU
pELIEHNH 3a7a4.

Bnanerr TOHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHTp. llomb3oBaTbest pakTamMu O TOM, UYTO OUCCEKTPUCHI YIJIOB
TPEYrOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPHEHIUKYJISIPBI K CTOPOHAM TPEYTOJIBHHUKA ITEPECEKAIOTCA B OJTHOU TOUKE.

Bianetps NmoHATHEM KacaTelnbHOW K OKPYXKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIEHIUKYJISIPHOCTH KACATEIbHOW U paanyca, MPOBEAEHHOTO K TOYKE KaCaHU.

[Tonmp30BaTHCA MPOCTENIIUMU TEOMETPUUECKMMUA HEPABEHCTBAMM, IIOHUMATh UX
MIPAKTAUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUYECKUE IMMOCTPOEHUS C MOMOIIBIO LUPKYJIA H
JINHEUKHU.

K xoniy oOyuenuss B 8 Kkiacce oOydaromuiicss MOJYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIIHTATHI:

PacriosHaBath  OCHOBHBIE  BHIIBI  YETBIPEXYTOJBHUKOB, WX  DJEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU MPHU PEIICHUHU TEOMETPUYECKUX 3a/1a4.

[IpuMeHsTh, CBOMCTBA TOYKM TEPECEUEHMs] MEJuaH TPeyrojibHHKa (IieHTpa
Macc) B pelieHru 3aad.

Brnaners noHsTHEM CpeHEN JIMHUM TPEYrOJbHUKA U TPAICLUU, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU TeoMeTpruuecKux 3anad. Ilons3zoBaTbest Teopemon Pasneca u
TEOPEMOW O MPONOPLUUOHAIBHBIX OTpPE3Kax, IPUMEHIATh UX U1 PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh MPU3HAKU MOAO0OUS TPEYTrOJBHUKOB B PEIICHUU T'€OMETPUUYECKUX
3a7a4.

[lonb3oBaThcst Teopemoit I[ludaropa s pemieHUs TEOMETPUUYECKUX U
npakThueckux 3anad. CTpouTh MATEMATHUYECKYIO MOJIENb B MPAKTHUYECKUX 3a/1adax,
CaMOCTOSITEIBHO JIEJIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

Bianerp noHATHMSMM @ CHHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yrjia
IPSMOYTOJIBHOIO TpEyroJibHUKA. [lonb30BaTbCsl 3TUMHU MOHATHUSAMHU U PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boeraucnars (pa3nuyHbIME CcrIOCOOaMM) TUIOMIAAbh TPEYrOJbHUKA M ILIOMIATU
MHOTOYTOJBHBIX GUTYp (MOJIB3YsICh, € HEOOXOAUMO, KaabKyIsITopoM). [IpumeHsaTh
[IOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a7ayax.

Bianetp MNOHATHMAMM BIMCAHHOIO M LEHTPAIBHOIO YIJja, HCIOJb30BaTh
TEOPEMBI O BIHUCAHHBIX yriax, YrJlaX MEXIy XOpJaMmH (CEKYIIMMHU) U YIJIe MEXIY
KacaTeJIbHOM M XOPJIOW MPH PEUICHUN T€OMETPUUECKHUX 3a/1a4.

Bianetp NOHATHEM ONMMCAHHOTO YETBIPEXYTOJBbHUKA, NPUMEHSTH CBOWCTBA
OINMCAHHOI'0 YETBHIPEXYTOJIbHUKA IPU PELLICHUHU 3a/1aY.

[IprMeHATh TOJIydYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMAaTHUYECKUE
MOJIENIA 7S 33724 PEAIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHUS C



MPUMEHEHUEM TMOJ00UST ¥ TPUTOHOMETpUU (MOJB3YSCh, TJe HEO0OXOAUMO,
KAJIbKYJIITOPOM ).

K koniy oOyueHuss B 9 kiacce oOydaromuiicss MNOMYYUT CIEAYIOLINE
MpEAMETHBIE PE3YJIHTATHI:

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMU OCTPBIX YIIIOB, HAXOAUTh C UX MOMOIIBIO
pa3IUYHbIE JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYTOJbHUKA («PELICHUE MPSMOYTOIbHBIX
TPEYroJbHUKOBY). Haxomuth (C MOMOIIBIO KaIbKYJISATOpa) UIMHBI W YIJIBI JJIS
HETaOJIUYHBIX 3HAYCHUH.

[Tonws3oBaThecst GopmysaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM JJIsI HAXOXKACHUS COOTHOIICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJTMYUHAMH.

Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB IS HAXOXIEHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), TPUMEHATh HUX TIpH
pElIeHNN TeOMETPUIECKUX 3a/1au.

Brnaners moHsTHAMEU MpeoOpa3oBaHUs MOI00HMS, COOTBETCTBEHHBIX AJIEMEHTOB
nogo0HbIX ¢uryp. Ilonp3oBaThCs CBOMCTBAMM MOJOOMS TMPOU3BOJBHBIX (UTYD,
YMETh BBIYHCISATh JJMHBI M HaXOAWTh YIVIBI y TOAOOHBIX (uryp. [lpumeHsaTsh
CBOMCTBa OO0 B MPAKTHUECKUX 33/1adyax. Y METh MPUBOJAUTH MIPUMEPHI TTOTO0OHBIX
buryp B oOKpy>KarIiemM MUpe.

[Tonb30BaThCsl TEOpEeMaMH O MPOU3BEJACHUU OTPE3KOB XOPJI, O MPOU3BEIACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[lonb30oBaThCS BEKTOpaMHU, IMOHUMATh HX TEOMETPUUECKUH U (HU3MUECKUi
CMBIC]I, TPUMEHSITh WX B PEHICHUH TIEOMETPUYECKUX U (PHU3MYECKUX 3aaad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS IJTUH U YTJIOB.

[Tonb30BaThCS METOOM KOOPJMHAT Ha TJIOCKOCTH, IPUMEHSThH €r0 B PEIICHUU
T€OMETPUUYECKUX U MPAKTUUECKUX 3a/1a4.

BnageTs TOHATHSMH TPaBHWIBHOTO MHOTOYTOJBHUKA, IJUHBI OKPY)KHOCTH,
JUIMHBI YT OKPY)KHOCTH W pPaJWaHHON Mephbl YIJia, YMETh BBIYUCISTH IUIOIIA]b
Kpyra u ero yacteil. [[puMeHsaTh nmonydeHHble YMEHHUS B MPAKTUYECKUX 3aa4ax.

Haxomute ocu (Wnam UEHTPBI) CUMMETPUU (QUTYp, TPUMEHSTH JABUKCHUS
TUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh MOJMyYEHHBbIE 3HAHWA HAa NPAKTHKE — CTPOUTh MaTEMaTHYECKHE
MOJEIH JI 33/1a4 PeaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIICHUS C
MPUMEHEHUEM TIOI00MST W TPUTOHOMETPUYECKUX (PyHKIHM (MOIB3ysch, TIe
HEO0OXO0UMO, KAJIbKYIISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanu | KosmuecTBo 4acoB DJIeKTPOHHBbIE
. € pa3jeJioB H (uudposbIe)
n/
. Tem Bceer KOH;pOJIbeI Hpangqecml 06PA30BATEIHLHBIE
nporpamMmeI 0 e padoThbI e padoTbl pecypebi




IIpocreimme
T€OMETPUYCCKH
e Gurypsl u ux bubnuorexa [JOK
CBOMCTRA. 14 https://m.edsoo.ru/7f415e
N3mepenue 2e
T€OMETPUYCCKH
X BEJIMYMH
bu6mmoreka [IOK
TpeyrosbHUKN 22 1 https://m.edsoo.ru/7f415e
2e
I1
I as;zienchL;dea bu6mmoreka [IOK
P - M 14 1 https://m.edsoo.ru/7f415¢
YTJIOB e
TpEYroJIbHUKa T
OKpYXHOCTh U
< Py bu6mmoreka [{OK
prr. 14 1 https://m.edsoo.ru/7f415¢
COMETPUICCKHI e
€ MMOCTPOCHUS _
[ToBTOpEHME, bubnuoreka [JOK
0000meHne 4 1 https://m.edsoo.ru/7f415¢
3HAHUHN 2e
OBIIEE
KOJIMYECTBO
YACOB I1O0 68 4 0
I[TPOI'PAMME
8 KUIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(ungposbie)
n/ | PpasiesioB M TeM Bcer | KouTposabh Mpakrnaeck | < PAIOBATELHbIE
n NporpaMmMbl 0 ble padoThI e padoThbl pecypebi
. bu6mmoreka [JOK
q
u CTHIPEXYTOILHHK 12 1 https://m.edsoo.ru/7f417e
18
Teopema daneca
1 Teopema o
I on(l)j HOHALH bu6mmoreka [JOK
potiop 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3Kax, 18
no100HbBIE -
TPEYrOJbHUKU
IInomane.
Haxoxnaenue
mIomaaei bu6mmoreka [JOK
TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 18
¢uryp. Ilnomann
110/100HBIX (pUryp




Teopema

Tadaropa i bubmuoreka [IOK
p 10 1 https://m.edsoo.ru/7f417e
Hauaja 18
TPUTOHOMETPHUU T
Yrisl B
OKPYXHOCTH.
Brincannsie u
OITMCAHHBIC bu6mmoreka [{OK
YETBIPEXYIOJIbHUK 13 1 https://m.edsoo.ru/7f417e
. KacarennHbIe K 18
OKPYXHOCTH.
Kacanue
OKPY>KHOCTEH
[ToBTOpEHwUe, bubnuotexa [JOK
0000611eHNE 4 1 https://m.edsoo.ru/7f417e
3HAHUMN 18
OBILIEE
KOJIMYECTBO
YACOB I1O0 68 6 0
I[TPOI'PAMME
9 KUJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue
n/ azgeJloBu TeM | B K I (pposIe)
. E OI; - cer OH;po.]Ibel pangqecml 06pazoBaTeLHbIe
porp 0 € pa0ooThI € paooThl pecypebl
Tpuronomerpusi.
Teopemsbl
KOCI/II)H COB 1 bubnuorexa [JOK
y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 5
2¢
Pemenue
TPEYroJIbHUKOB
[IpeoOpazoBanu
€ nogo0ousl. bu6mmoreka [JOK
Mertpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIEHUS B 2c
OKPY>KHOCTHU
bubmuoreka [JOK
BexkTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnuoreka [JOK
KOOPAHHATEI Ha 9 1 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
IIpaBuibHbIE
MHOTOYT'OJIbHUK bubnuoreka [IOK
u. JInunaa 8 https://m.edsoo.ru/7f41al
OKPY>KHOCTH U 2c
TJIONIAb Kpyra.




Beruucnenue
TION[aJeN
bubnuoreka [IOK
JBHOKCHIUS 6 https://m.edsoo.ru/7f41al
IJIOCKOCTH 2%
IToBTOpEHNME,
. bubnuotexa [JOK
’ 7 2 https://m.edsoo.ru/7f41al
CcHUCTeMaTH3aIlns %
3HAaHUU =
OBIIEE
KOJIMYECTBO
YACOB I1O 68 6 0
IMPOI'PAMME
INOYPOUYHOE IINIAHUPOBAHUE
7 KJIACC
KoJsmuecTBo 4yacoB
Ne KonTpousb Aara 3:11;:;)?::1{: "
E/ Tema ypoka Bee | e HpaKquec Ezyqen o0pa3oBaTe/bHbIe
ro padoThI KHe paboThl pecypchl
[Ipocreitmme bubnuoreka [JOK
reoOMeTpUYECK 1 https://m.edsoo.ru/886
He 00BEKTEI 6b724
bu6moreka [IOK
Meoroyrosbn 1 https://m.edso0o.ru/886
WK, JIOMaHast
’ 6¢cbba
CMexHBIC U bubnuotexa [JOK
BEPTUKAJIbHBIE 1 https://m.edsoo.ru/886
YTJIBI 6¢5¢0
CMexXHBIC U bubnuoreka [{OK
BEPTUKAJIbHBIE 1 https://m.edsoo.ru/886
YTJIBI 6¢7be
CmexHbIe U
BEPTUKAJIbHBIE 1
yTJIBI
CmexHbIe U
BEPTUKAJIbHBIE 1
yTJIBI
CmexHbIe U
BEPTUKAJIbHBIE 1
yTIIBI
CmexHbIe U
BEPTUKAJIbHBIC 1
YTIIBI
N3mepenune
JINTHEWHBIX U 1
YTJIOBBIX




BEJIMYUH,
BBIYUCIICHUE
OTPE3KOB U
YIJI0B

10

N3mepenue
JIMHEWHBIX 1
YIJIOBBIX
BEIIMYMH,
BBIUHCJICHHUC
OTPE3KOB U
YIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/886
6c3ea

11

N3mepenue
JIMHEWHBIX 1
YIJIOBBIX
BEIIMYMH,
BBIUHCJICHHUE
OTPE3KOB U
YIJIOB

12

N3mepenue
JIMHEUHBIX 1
YIJIOBBIX
BEIIMYMH,
BEIYHCIICHHUE
OTPE3KOB U
YIJIOB

13

[Tepumetp u
TI0UIa1b
uryp,
COCTaBJIEHHBIX
u3
MPSIMOYTOJIbH
HKOB

14

[Tepumetp u
I01Ia/1b
uryp,
COCTaBIICHHBIX
u3
MPSMOYTOJIbH
WKOB

15

ITonsarue o
paBHBIX
TPEyroJIbHUKA
XU
IEpBUYHBIE
MPEICTaBIECHU
s1 O paBHBIX

¢burypax

bu6mmoreka [JOK
https://m.edso0.ru/886
6ce80

16

Tpu npusHaka

bu6mmoreka [JOK




paBeHCTBa
TPEYrOJIbHUKO
B

https://m.edsoo.ru/886
6dlfa

17

Tpu npusHaka
paBeHCTBa
TPEYTrOJILHUKO
B

bubnuoreka [IOK
https://m.edsoo.ru/886
6d34e

18

Tpu npusHaka
paBeHCTBa
TPEYTrOJILHUKO
B

bu6mmoreka [IOK
https://m.edsoo.ru/886
6e0le

19

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKO
B

20

Tpu npusHaka
paBeHCTBa
TPEYTrOJILHUKO
B

21

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKO
B

bu6moreka [IOK
https://m.edsoo.ru/886
6e88e

22

[Tpusnaku
paBeHCTBa
MPSIMOYTOJIbH
BIX
TPEYTrOJIbHUKO
B

23

[Tpusznaku
paBeHCTBa
MPSIMOYTOJIbH
BIX
TPEYrOJIbHUKO
B

24

CBOICTBO
MeIUAaHbI
MPSIMOYTOJIbHO
ro
TPEYroJbHUKA,
MPOBEIEHHOMN
K TUIIOTEHY3€

bubmuoreka [JOK
https://m.edso0.ru/886
6e9ec

25

CBoiicTBO
MeJIHaHBI
MPSIMOYTOJIBHO
ro
TPEYroJbHUKA,
MIPOBEIEHHOM




K TUIIOTEHY3€

PaBHOOEIpeHH

BIC B bubnuoreka [IOK
26 PaBHOCTOPOHH https://m.edsoo.ru/886

ue 6do6fa

TPEYrOJIbLHUKH

[Ipu3naku n

CBOMCTBA bu6mmorexa [IOK
27 paBHOOEIPCHH https://m.eds00.ru/886

oro 6d880

TPEYroJbHUKA

[Ipu3naku n

CBOMCTBA bubmmoreka [{OK
28 paBHOOEPEHH https://m.edsoo.ru/886

oro 6d880

TPEYroJbHUKA

[Ipu3naku n

CBOMCTBA bu6moreka [IOK
29 paBHOOEPEHH https://m.edsoo.ru/886

oro 6e26¢

TPEYroJbHUKA
30 HepasenctBa

B TEOMETPHUH

HepapeHeTsa bu6mmoreka [IOK
31 p https://m.edsoo.ru/886

B FT€OMETPHUH 60322
32 HepasenctBa

B F€OMETPHUH
33 Hepasencrtpa

B F€OMETPHUH

IT

HE}IMOYFOHBH bubnuoreka [{OK
34 https://m.edsoo.ru/886

TPEYTrOJIbHUK C

! 6eb22

yriiom B 30

[IpsimoyroneH
35 bIit

TPEYTrOJIbHUK C

yriaom B 30°

KonTposbHas

pabora 1o bubnuoreka [JOK
36 TEME https://m.edso0.ru/886

"TpeyronbHUK 6ecbe

I/I"

[TapannenbHbl bubnuoreka [IOK
37 € IpsIMbIE, UX https://m.edsoo.ru/886

CBOIicTBa 6ef64
38 [IsTo1ii




rnocrynar
EBxina

39

Hakpecr
Jexaniue,
COOTBETCTBEH
HBIC U
OJIHOCTOPOHH
W€ YIJIBI,
oOpa3oBaHHbBIC
npu
IepeceyeHu
apajuIeIbHBIX
MPSAMBIX
CEeKyIIen

bu6mmoreka [IOK
https://m.edsoo.ru/886
6086

40

Hakpecr
Jexariue,
COOTBETCTBEH
HBIC U
OJIHOCTOPOHH
H€ YIJIBI,
00pa3oBaHHBIC
npu
nepeceyeHn
napauieNbHbIX
MIPSIMBIX
CeKylIen

41

Haxpect
nexarue,
COOTBETCTBEH
HbIE U
OJIHOCTOPOHH
ue Yribl,
00pazoBaHHbBIC
npu
nepeceyeHu
napayuienbHbIX
MIPSIMBIX
CEeKyIIei

42

Haxkpect
JeKAIINe,
COOTBETCTBEH
HbIE U
OJTHOCTOPOHH
ue YIIibl,
oOpa3oBaHHbBIE
npu
nepeceyeHnu
napasuieTbHbIX
MPSIMBIX




CeKylIen

43

Hakpecr
Jexaniue,
COOTBETCTBEH
HBIC U
OJIHOCTOPOHH
W€ YIJIBI,
oOpa3oBaHHbBIC
npu
IepeceyeHu
apajuIeIbHBIX
MPSAMBIX
CEeKYIIen

bu6mmoreka [IOK
https://m.edsoo.ru/886
6£3b0

44

[Ipu3nak
MapajuIeIbHOC
TH TPSIMBIX
yepes
PaBEHCTBO
paccTOsIHUM OT
TOYEK OJHOM
MPSIMOM 10
BTOPO
psIMOM

45

[Tpusznak
napaienbHOC
TH TPSIMBIX
yepes
PaBEHCTBO
paccTOsIHUM OT
TOYEK OJHOHI
NpsSAMOM 10
BTOpOU
MPAMOM

46

Cymma yrioB
TpPEeYroJbHUKa

bu6mmoreka [JOK
https://m.edsoo.ru/886
61630

47

Cymma yriios
TpEyroJbHUKA

bubmuoreka [JOK
https://m.edso0.ru/886
6f8ba

48

Buemnune

YTJIbI
TPEYTrOJIbHUKA

bubmuoreka [JOK
https://m.edso0.ru/886
6faSe

49

Buemnne

YTJIbI
TPEYTrOJIbHUKA

50

KoHnTtponpHas
paboTa 1o
TEME

bu6mmoreka [JOK
https://m.eds00.ru/886
bfebe




"[Tapannensu
BbIC ITPAMBIC,
CyMMa YTJIOB
TpeyrojabHUKa

"

51

OKpyXHOCTb,
XOPJIBI U
IHaMeTp, UX
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/886
70800

52

KacarenpHas x
OKPYKHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/886
70e9a

53

OKpYXHOCTb,
BIIMCAHHAS B

yroma

54

OKpYXHOCTb,
BITMCAHHAS B

yroma

55

ITongrue o
I'MT,
MPUMEHEHHE B
3ajjagax

bu6moreka [IOK
https://m.edsoo.ru/886
7013e

56

ITongrue o
I'MT,
MPUMEHEHHE B
3ajjagax

bu6mmoreka [IOK
https://m.edsoo.ru/886
70508

57

Buccekrpuca
U CepEIMHHBIN
TePIEH UK YIS
p Kak
TEOMETPHUUECK
He MecTa
TOYEK

58

OKpYyXHOCTb,
OTHCaHHAs
OKOJIO
TPEeYroJbHUKa

bu6mmoreka [JOK
https://m.eds00.ru/886
70262

59

OKpyXHOCTB,
OTIMCaHHAs
OKOJIO
TpEyroJbHUKA

60

OKpy»XHOCTb,
BIIMCAHHAs B
TPEYTrOJIbHUK

bu6mmoreka [JOK
https://m.edso0.ru/886
7103e

61

OKpy»XHOCTb,
BIIMCAHHAS B
TPEeYTrOJIbHUK




IIpocreimme
62 3a/1a4uM Ha
IIOCTPOEHHE

bubmuoreka [IOK
https://m.edsoo.ru/886
71188

IIpocreimme
63 3a/1a4uM Ha
MIOCTPOECHHE

bubmuoreka [IOK
https://m.edsoo.ru/886
712d2

KonrposbHna
s1 padoTra no
TEeMe
"OKpy:KHOCT
b U KpYT.
I'eomerpuuec
KHe
nocrpoenus"

64

bu6mmoreka [IOK
https://m.edsoo.ru/886
71462

[ToBTOpEHME N
000011IeHNE
3HAHUI
OCHOBHEBIX
MOHSITHH 1
METOJIOB
Kypca 7
Kjacca

65

bubmmoreka [{OK
https://m.edsoo.ru/886
715b6

Hrorosas
66 KOHTPOJIbHAs
padora

bu6moreka [IOK
https://m.edsoo.ru/886
716ec

[ToBTOpEeHME U
0000111eH1E
3HAHWI
OCHOBHEBIX
MOHATHH U
METOIOB
Kypca 7
Kiacca

67

[ToBTOpEHUE 1
00001IeHne
3HAHUHI
OCHOBHBIX
MOHATHHN U
METOIOB
Kypca 7
Kiacca

68

bubnuoreka [JOK
https://m.eds00.ru/886
719bc

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68 4

8 KUIACC

Ne | Tema ypoka
n/

Koan4yecTBO 4acoB

Bce | Kourpoab

IIpakTHyec

Jdara
H3Y4YeH

DJIEeKTPOHHBIE
nugposbie




n ro HbIE KHe us o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
[Tapannenorpam bubnuorexa [JOK
1 M, €ro IpU3HaKu 1 https://m.edsoo.ru/88
M CBOMCTBA 671af2
[Tapannenorpam bubnuorexa [JOK
2 M, €ro IIpU3HaKu 1 https://m.edsoo.ru/88
U CBOMCTBA 671cal
[Tapannenorpam bubnuorexka [JOK
3 M, €ro IIpU3HaKu 1 https://m.edsoo.ru/88
U CBOMCTBA 671cal
YacTHele citydan
napajuiesorpam
MOB
bubmmoreka [IOK
4 (le;{wlv%oyroanHK 1 https://m.edsoo.ru/88
» P ’ 671dea
KBaJIpaT), Ux
MIPU3HAKH U
CBOMCTBA
YacTHele citydan
napajuiesiorpam
MOB
bu6mmoreka [IOK
0yro
5 (HI::{M6 YTOTBHHK 1 https://m.edsoo.ru/88
» POMO, 671120
KBaJpar), ux
MPU3HAKU U
CBOICTBa
YactHble citydan
napajuiesorpam
MOB
(UPAMOYTOIIBHIK bu6mmoreka [JOK
6 onG 1 https://m.edsoo.ru/88
» POMOD, 67209c
KBaJpar), uxX
MIPU3HAKU U
CBOICTBA
bubmuoreka [JOK
7 Tpaneuus 1 https://m.edsoo.ru/88
672358
PaBHOOOKAS 1 bu6mmoreka [JOK
8 IIPSAMOYTOJIbHAs 1 https://m.edsoo.ru/88
Tpaneuuu 67252¢
PaBHOOOKAS U bu6mmoreka [JOK
9 IPSMOYTOJIbHAs 1 https://m.edsoo.ru/88
Tpaneuuu 672858
Metop, bu6mmoreka [JOK
10 YABOECHUS 1 https://m.edsoo.ru/88

MCIHAaHbI

672b14




bubmuoreka [IOK

11 Henrpasbhaz https://m.edsoo.ru/88
CUMMETPUS 672b14
KontpoapHas
pa60Tpa 110 TeMe bubmuoreka [IOK

12 e LIS VIOND https://m.edsoo.ru/88

Ipexyr 672c%
HHUKHA
Teopema daneca
" TezpeMa o bu6mmoreka [{OK

13 DOLODLHOHALLE https://m.edsoo.ru/88
HIIZIX ofglemax 0ld 0

bubmmoreka [IOK

14 Speeﬂiiigﬁllj:ﬂ https://m.edsoo.ru/88

peyr 672e0c
bubmmoreka [{OK

15 Speeﬂiiigﬁgfﬂ https://m.edsoo.ru/88

peyr 672138
N bu6mmoreka [IOK
16 ijng;l;ﬂ;;epm https://m.edso0o.ru/88
PEAHAA T 672358
N bu6moreka [IOK
17 ijng;l;ﬂ;;epm https://m.edsoo.ru/88
PEAHAA T 673064
bu6moreka [IOK

18 E}igz(;pz[:z;anb https://m.edsoo.ru/88

p 673794
bu6mmoreka [IOK

19 Hponopumorar https://m.edsoo.ru/88
HBIE OTPE3KH 673794

bu6mmoreka [JOK

20 HeeHTp Mace B;: https://m.edsoo.ru/88
TPEYrOJIbHUK 6738fc

bu6mmoreka [JOK

21 TonoGHeie https://m.edsoo.ru/88
TPEYroJIbHUKU 673278
Tpu npuszHaka bubnunoreka [JOK

22 nooous https://m.edsoo.ru/88
TPEYrOJIbHUKOB 673bae
Tpu npuszHaka bubnunoreka [JOK

23 nonoous https://m.edsoo.ru/88
TPEYrOJIbHUKOB 673d52
Tpu npusHaka bubnuoreka [IOK

24 nonoous https://m.edsoo.ru/88
TPEYTrOJILHUKOB 67400e
Tpu npusHaka

25 0 I00MS
TPEYTrOJIbHUKOB

26 [IpumeHeHue




noo0us mpu

pelieHnn
MIPAKTUIECKHIX
3a/1a4
I;;)g) Tfaoﬁz};a;v[e bubnuorexa [JOK
27 "Mox06 https://m.edsoo.ru/88
OMODHbIC 674452
TPEYrOJIbHUKH
1(1:;21?12123621171 bubnuoreka [JOK
28 FCOMETpHUCCKHX https://m.edsoo.ru/88
6745fe
duryp
DopMyItbl 1Jis
TITOIIA ! bubmmoreka [{OK
29 TpEyrojabHUKa, https://m.edsoo.ru/88
napaieriorpam 674360
Ma
Dopmyitbl 11
TITOIIA TN bu6moreka [IOK
30 TpEyrojbHUKa, https://m.edsoo.ru/88
napajiesiorpam 674a22
Ma
Dopmyitbl 1
TJTOIIAU bubnuorexa [JOK
31 TPEYroJIbHUKA, https://m.edsoo.ru/88
napasenorpam 674a22
Ma
Dopmyabl 11t
TJTIOIIAU bubnuoteka [JOK
32 TPEYroJIbHUKA, https://m.edsoo.ru/88
napajienorpam 675288
Ma
Dopmyabl 11t
TJIOIIA U bubnuoreka [JOK
33 TPEYroJIbHUKA, https://m.edsoo.ru/88
napasuienorpam 67542¢
Ma
Brruucnenue bu6mmoreka [JOK
34 I OIEN https://m.eds00.ru/88
CJIOKHBIX (HUTYp 674€78
[Tnomagu duryp bubnunoreka [JOK
35 Ha KJIETYATOU https://m.edsoo.ru/88
Oymare 67473e
[Inomann
36 MOJA0OHBIX
duryp
37 [Tnomanu




0JI00HBIX

duryp

3amauu ¢ bubnuoreka [IOK
38 MPAaKTUYECKUM https://m.edsoo.ru/88

COJIepKaHHEM 675558

3amaum ¢ bu6mmoreka [{OK
39 MIPAaKTHYECKUM https://m.edsoo.ru/88

COJIEPIKAHIEM 675684

Pemrenne 3anau

C TIOMOIIBIO bu6mmoreka [{OK
40 METOA https://m.edsoo.ru/88

BCIIOMOTATEIbHO 674190

W ionaau

KouTtponpHas bubnuorexa [JOK
41 paboTta 1o Teme https://m.edsoo.ru/88

"TLnormams" 67579¢

Teopema bubnuorexa [JOK
42 [Mudaropa u e€ https://m.edsoo.ru/88

IIPUMEHEHUE 675918

Teopema bubnuorexa [JOK
43 [Mudaropa u eé https://m.edsoo.ru/88

NPUMEHCHHUE 675918

Teopema bubnuoreka [IOK
44 [Mudaropa u eé https://m.edsoo.ru/88

NpUMEHEHUE 675abc

Teopema
45 [Tudaropa u e€

MIPUMEHEHHE

Teopema
46 [Tudaropa u e€

[IPUMEHEHHE

Onpenenenue

TPUTOHOMETpHYE

CKHUX (QYHKIIHH

OCTpOTO yria

IPSIMOYTOJIBHOT bubnuoreka [IOK
47 O TPEYrOJbHUKA, https://m.edsoo.ru/88

TPUTOHOMETPHUYE 675d32

CKHUe

COOTHOIIIEHUS B

MPSIMOYTOJTbHOM

TpEeYroJbHUKE

OcHoBHOE bu6mmoreka [JOK
48 TPUTOHOMETPUYE https://m.edsoo.ru/88

CKO€ TOKJIECTBO 675144
49 OcHoBHOE

TPUTOHOMCTPHUYIC




CKOC TOXKICCTBO

50

OcHoBHOE
TpI/IFO HOMeTpI/I‘Ie
CKO€ TOXJIECTBO

51

KontponbHas
paboTta 1o Teme
"Teopema
[Mudaropa u
Hayaja
TpUroHOMeTpuu"

bu6mmoreka [{OK
https://m.edsoo.ru/8al
407e8

52

Bnoucannsie n
LEHTPAJIbHBIE
YIJIBI, YTOJI
MEXIY
KacaTelIbHOU U
XOpJIou

bubmmoreka [IOK
https://m.edsoo.ru/8al
415b2

53

Bnucannsie n
LIEHTPAJIbHBIE
YIJIBI, YTOJI
MEXITY
KacaTelIbHOU 1
XOpJIoH

bu6mmoreka [IOK
https://m.edsoo.ru/8al
41940

54

Bnoucannsie n
LIEHTPAJIbHBIE
YIJIBI, YTOJI
MEXITY
KacaTelIbHOU U
XOpJIou

bu6moreka [IOK
https://m.edsoo.ru/8al
41b34

55

Yrael Mexay
XOpJamMu 1
CEKYIIUMU

56

Yriael Mexay
XOpJamMu 1
CEKYIINMU

57

Bnucanueie u
OITMCaHHbBIE
YETBIPEXYTOJIbH
HKH, HX
MPU3HAKU U
CBOMCTBaA

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

40186

58

Bnucanusie u
OIMCaHHBIE
YETBIPEXYTOJIbH
HKH, UX
MPU3HAKU U
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/8al

416d4

59

Brcannrnie n
OIIMCAHHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/8al




YETBIPEXYTOJIBH
UKH, UX
IIpU3HAKU U
CBOMCTBA

416d4

60

IIpumeHeHue
CBOMCTB
BIIMCAHHBIX U
OIIMCAHHBIX
YEeTBIPEXYTOJIbH
HKOB IIpH
pelIeHnu
reOMETPUYECKUX
3a1a4

61

[IpumeHeHne
CBOMCTB
BIIMCAHHBIX U
OITMCAHHBIX
YETBIPEXYTOJIbH
WKOB MpH
pelLeHnuun
reOMETPUUYECKUX
3a1a4

62

Bzanmuoe
pacIoJIoKEHNE
IBYX
OKPY)KHOCTEH,
oO1mme
KacaTelIbHBIE

bu6moreka [IOK
https://m.edsoo.ru/8al
410a8

63

Kacanue
OKpPY>KHOCTEH

bu6mmoreka [IOK
https://m.edsoo.ru/8al
410a8

64

KonTposbHas
pabora 1o Teme
"Vriel B
OKPYXHOCTH.
Brincannsie u
OIIMCaHHbIE
YETBhIPEXYTOJIbH

HKHN

bu6mmoreka [JOK
https://m.edsoo.ru/8al
41c88

65

IToBTOpEHME
OCHOBHBIX
MOHSATHUU U
METOJIOB KypCOB
7 1 8 KI1accos,
00001IeHHE
3HAHUM

bu6mmoreka [JOK
https://m.edsoo.ru/8al
41ddc

66

IToBTOpEeHune
OCHOBHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/8al
41efe




HOHATHHU U
METOJI0OB KypCOB
7 1 8 KJIacCoB,
000011IEeHE
3HAHUMN

Hrorosas
67 KOHTpPOJIbHAs
pabota

bu6mmoreka [{OK
https://m.edsoo.ru/8al
42368

IToBTOpEeHUE
OCHOBHBIX
MOHSITHI 1

68 METO/I0B KypCOB
7 1 8 Ki1accos,
0000mIeHne
3HaHUU

bu6mmoreka [{OK
https://m.edsoo.ru/8al
420ac

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

68




9 KUVIACC

Ne KoiunuecTBO 4acos Jlara DJIeKTPOHHBIE
Tema ypoka Bee KounTtpou IIpakTHye - uugposbie
n/ bHEIE CKHe st o0pa3oBaTejibHbI
n T0 ' paGore padoThI e pecypchbl
Omnpenenenue
TPUTOHOMETPU
qgcxnx P bu6mmoreka [IOK
1 b . 1 https://m.edsoo.ru/8
YHKIHH al424bc
yrioB ot 0° 10
180°
2 Dopmyibl 1
TIPUBEICHUS
bubmmoreka [JOK
T
3 copema 1 https://m.edsoo.ru/8
KOCHHYCOB 414336¢
4 Teopema 1
KOCHHYCOB
bu6moreka [IOK
T
5 KSSPII);M:OB 1 https://m.edsoo.ru/8
Y al42dse
bu6moreka [IOK
6 Teopema 1 https://m.edsoo.ru/8
CHHYCOB al42e8a
7 Teopema 1
CHUHYCOB
3 Teopema 1
CHUHYCOB
Haxoxnenue
-~ cfo OH I bu6mmoreka [JOK
9 BenI/IqI/IHp 108 1 https://m.edsoo.ru/8
yr a1430b0
TPEYroJIbHUKOB
bubmuoreka [JOK
10 fe:lel({)ﬁiHHKOB 1 https://m.edsoo.ru/8
peyr al42ac0
bubmuoreka [JOK
11 fe:lel({)ﬁiHHKOB 1 https://m.edsoo.ru/8
peyr al42ac0
bu6mmoreka [JOK
12 Pemenne 1 https://m.edsoo.ru/8
TPEYTrOJIbHUKOB 4142400
bu6mmoreka [JOK
13 fe:lel({)ﬁEHHKOB 1 https://m.edsoo.ru/8
peyr al42ac0
[IpakTueckoe bubnuorexa [IOK
14 IIPUMEHEHHE 1 https://m.edsoo.ru/8

TEOpeM

al42c3c




CHUHYCOB U
KOCHHYCOB

15

[IpakTueckoe
MIPUMEHEHHUE
TEOpeEM
CHHYCOB 1
KOCHHYCOB

16

Kontponbhas
paboTta 1o Teme
"Pemenue
TPEYroJbHUKOB

n

bu6mmoreka [IOK
https://m.edsoo.ru/8
al4392a

17

ITousttie o
npeodpazoBaHu
H 000U

bubmmorexa [{OK
https://m.edsoo.ru/8
al43ab0

18

CoOOTBETCTBEHH
BIE DJIEMEHTEI
OT00HBIX

¢uryp

bu6mmoreka [IOK
https://m.edsoo.ru/8
al43de4

19

COOTBETCTBEHH
BI€ DIIEMEHTHI
OT00HBIX

¢uryp

20

Teopema o
MIPOM3BEICHUN
OTPE3KOB XOP]I,
TeopemMa o
MIPOU3BEICHUH
OTPE3KOB
CEKYIIHX,
TeopeMa o
KBajpare
KacaTeJIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/8
al4406e

21

Teopema o
MPOU3BEJICHUHI
OTPE3KOB XOP/I,
TeopeMa o
MPOU3BEICHUHI
OTPE3KOB
CEKYIHUX,
TeopeMa o
KBaJpare
KacaTeJbHOM

bubmuoreka [JOK
https://m.edsoo.ru/8
al441a4

22

Teopema o
IIPOU3BEACHUN
OTPE3KOB XOPJ,
TEOpeEMa O
IIPOU3BEACHUN

bu6mmoreka [JOK
https://m.edsoo.ru/8
al442da




OTpPE3KOB

CEKYIIUX,

Teopema o

KBajpare

KacaTelIbHOM

[Ipumenenune

TEOpPEM B bubnuorexa [JOK
23 peuieHun https://m.edsoo.ru/8

T€OMETPUYECKHU a143f06

X 3a7a4

[IpumeHeHne

TEOPEM B bubnuorexa [JOK
24 peuieHun https://m.edsoo.ru/8

T€OMETPUYECKHU al443fc

X 3a7a4

[IpumeHeHne

TEOPEM B bubnuoreka [JOK
25 peueHnu https://m.edsoo.ru/8

T€OMETPUUYECKHU al44578

X 3a7a4

KontponbHas

pabora 1o Teme

"[IpeoOpazoBa bubnuoreka [JOK
26 HHE MoI00us. https://m.edsoo.ru/8

Mertpuueckue al447a8

COOTHOILIEHUS

B OKPYXHOCTH"

Onpenenenue

Z)e;gzi)g;nﬁ " bu6nuoreka IIOK
27 S ———— https://m.edsoo.ru/8

. a144960

H CMBICII

BEKTOPOB

Cnoxenue u

EZEITP(I);:E;HE: bu6mmoreka [JOK
28 ’ https://m.edsoo.ru/8

YMHOCHHC ald4a8c

BEKTOpA Ha

YHCIIO

CnoxxeHue u

EZE{TP(IEE;HG bu6mmoreka [JOK
29 ’ https://m.edsoo.ru/8

YMHOMKCHHE a144d52

BEKTOpA Ha -

YHUCJIO0

CnoxxeHue u
30 BBIYUTAHHUE

BEKTOPOB,




YMHOXEHUE

BEKTOpA Ha
YUCJIO
Paznoxenue
BEKTOPA IO
31 TBYM
HEKOJITUHEApH
BIM BEKTOpaM
KoopmaHaTs! bu6mmoreka [IOK
32 BexTopa https://m.edsoo.ru/8
al44fbe
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €r0 bubnuorexa [JOK
33 IIPUMEHEHHE https://m.edsoo.ru/8
AT al4539¢
HaXO0XICHUS
JUTMH U yTIJIOB
CkansipHoe
MIPOU3BEICHNE
BEKTOPOB, €r0 bubnuoreka [JOK
34 IIPUMEHEHUE https://m.edsoo.ru/8
AT al4550e
HaX0XJACHUS
JUIMH U YTJIOB
Pemenue 3amau bubnuorexa [JOK
35 C IOMOILBIO https://m.edsoo.ru/8
BEKTOPOB al44c3a
Pemenue 3amau bubnuoreka [JOK
36 C MTOMOUIBIO https://m.edsoo.ru/8
BEKTOPOB al458c4
[Ipumenenne
37 BEKTOPOB IS
pelieHus 3aaa4y
(10737041
KontponbHas bubnuoreka [JOK
38 pabota o Teme https://m.edsoo.ru/8
"Bektopsr" al45b08
JlexkapToBel
39 KOOPIUHATHI
TOYEK Ha
TJI0CKOCTH
Vpasrenue bubmuoreka [JOK
40 N https://m.edsoo.ru/8
TpAMOH al45c48
41 ypaBH?HI/Ie
MIPSIMOMA
42 YpaBHeHue bu6mmoreka [JOK




OKPYXHOCTH

https://m.edsoo.ru/8
al4635a

43

Koopnaunatsl
TOYCK
TePECCUCHUS
OKPYXHOCTH U
psIMOM

bu6mmoreka [{OK
https://m.edsoo.ru/8
2146620

44

Meton
KOOpJIMHAT TIPU
peleHnun
r€OMETPUYECKHU
X 3aj1ad,
MPAaKTUYECKHUX
3aja4

45

Meton
KOOpJIMHAT TIPHU
pelIeHnn
reOMETPUUYECKHU
X 3aj1ad,
MPAaKTUYECKHUX
3aja4

46

Meton
KOOPAMHAT MPHU
penieHuun
T€OMETPUYECKHI
X 3a7ad4,
MPaAKTUYECKHUX
3a1a4

47

KonTposbHas
pabora 1o Teme
" JlekapTOBBI
KOOpPJIMHATHI Ha
J10cKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/8
al46e0e

48

IIpaBunbHbBIE
MHOTOYTOJIbHU
KH,
BBIYUCIICHUE
UX 3JIEMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/8
al46fda

49

Yucno .
JlnnHa
OKPY’KHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/8
al472c8

50

Yucno m.
JnnHa
OKPYKHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/8
al4714c

51

JnuHa nyru
OKPYKHOCTH

52

Pamuannas
Mepa yria

bu6mmoreka [JOK
https://m.edsoo.ru/8




al4714c

IInomans bubmuoreka [IOK
53 Kpyra, CEeKTopa, https://m.edsoo.ru/8

CEerMeHTa al47426

[Tnomane bu6mmoreka [IOK
54 Kpyra, CeKTopa, https://m.edsoo.ru/8

CerMEHTa al47750

[Tnomans bu6mmoreka [IOK
55 Kpyra, CeKTopa, https://m.edsoo.ru/8

CerMEHTa al47750

[TonsTHe O bubmmoreka [{OK
56 JIBHKCHUH https://m.edsoo.ru/8

IUIOCKOCTH al47c82

[TapannenbHblit bubnuorexa [JOK
57 MepeHoc, https://m.edsoo.ru/8

TOBOPOT al47f16

[TapannenbHblit bubnuoreka [JOK
58 TepeHoc, https://m.edsoo.ru/8

TOBOPOT al47f16

[TapannenbHbIN
59 IIEPEHOC,

MTOBOPOT

[TapannensHbIi
60 MepeHoc,

MTOBOPOT

[Ipumenenue bubnuoreka [JOK
61 JBIKCHHUH TTPH https://m.edsoo.ru/8

pEILIEHNUH 3a/1a4 a1480e2

KonTposbHas

pabora 1o

TeMaM

"IIpaBunbHbIC
62 MHOTOYTOJIbHU

KH.

OKpyXHOCTb.

JIBHOKEHUS

TJIOCKOCTH"

IToBTOpEHME,

0000111eHHE,

cUcTeMaTu3aIu

P — t bubnmoreka [JOK
63 " ) https://m.edsoo.ru/8

3MCEpCHHC a148524

T€OMETPUYECKH

X BENTMYHH.

TpeyroybHUKH

IloBTOpEHME, bubnuorexa [IOK
64 0000111eHHE, https://m.edsoo.ru/8

CHUCTCMAaTHU3alu

al48650




s1 3HAHUH.
[TapamiensHbie
i
MEePIEH UK YIS
pHBIE TIPSIMbIE

[ToBTOpEHME,
000011eHNE,
cucTeMaTu3aIu
s1 3HAHU M.
OKpYyXHOCTh U
65 KpYT. 1
I'eomerpuueck
ue
MTOCTPOCHUS.
Yrisl B
OKPYXHOCTH

[ToBTOpEHME,
00oOmenue,
CHCTEMAaTU3aIx
s 3SHAaHWH.

66 Bnucannsie n 1
OIMCaHHBIE
OKPY>KHOCTH
MHOTOYTOJIbHU
KOB

Hrorosas bu6moreka [IOK
67 KOHTPOJIbHAS 1 1 https://m.edsoo.ru/8
pabora a148920

[ToBTOpEHME,
000011IeHHE,
CHUCTeMaTH3aIln
sl 3HAHUH

68

OBIIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68 6 0

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Marematuka. ['eomerpus: 7 - 9-e kiacchl: 6a30Bblif ypoBeHb: yueOHUK; 14-e u3nanue,
nepepaboranHoe AranacsH JI.C., byry3os B.®., Kagomues C.b. u ap. AkunonepHoe
obmectBo «M3natensctBO «lIpocBemnienne

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

Marematuka. ['eometpus: 7 - 9-e kiacchl: 0a30BbIi ypoBeHb: yueOHUK; 14-e u3nanue,
nepepaboranHoe AranacsH JI.C., byry3os B.®., Kagomues C.b. u ap. AkunonepHoe
oOmectBo «M3natenscTBO «lIpocBemienne

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET




oubmmoreka [IOK Axkanemun Munnpocsenienus PO, caiit PEIIY EI'D,
matsh100



HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM LH(PPOBOM MHpPE BEpPOSATHOCTH U  CTATUCTUKA
MpUOOPETaOT BCE OOJBIIYIO 3HAYMMOCTb, KaK C TOUKU 3PEHUS MPAKTHUECKUX
NPWIOKEHUH, TaK M HUX POJM B OOpa3oBaHUHU, HEOOXOAMMOM KaXIOMY
yenoBeKy. Bospacraer wuymcio mnpodeccuii, npu OBIAACHUH KOTOPBIMU
TpeOyeTcst Xopomias 0a3oBasi TMOArOTOBKAa B O0JACTH BEPOATHOCTU H
CTaTUCTHKH, TaKas MOATOTOBKA Ba)KHA JJIsl MPOAODKEHHSI 0Opa30BaHMS U s
ycHemHon npodeccuoHaIbHON Kapbephl.

Kaxnplii yenoBek TMOCTOSIHHO MNPUHUMAET pelIeHUss Ha OCHOBE
UMEIOIINXCSI Y HEro JaHHBIX. A JyIsi 0OOCHOBAHHOTO TPHUHSTUS PEIICHUS B
YCIOBUSAX HEAOCTaTKa WM H30bITKa MH(pOpMAIMd HEOOXOIUMO B TOM YHUCIE
X0po1Io chOpMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIJICHUE.

NMeHHO mo3TOMY OCTpO BCTajga HEOOXOAMMOCTh C(HOPMHUPOBATH Yy
oOydJaromuxcsa (QPyHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B ceOs B
KayecTBE HEOTHEMIJIEMOW COCTABISIONIEH YMEHHE BOCIPUHUMATDh U KPUTHUYECKU
aHANMM3UPOBAaTh WHGMOPMAIUIO, TMPEJCTAaBICHHYI0 B pa3iUMYHbIX (opmax,
MOHUMATh BEPOSITHOCTHBIM XapakTep MHOTHUX peadbHbIX TIPOIIECCOB U
3aBUCUMOCTEMH, MPOU3BOAUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU MPUHIIMIIAMEU cOOpa, aHAIHN3a
Y TIPE/ICTaBIICHHUS TAHHBIX U3 PA3IMYHBIX cep KU3HHU OOIIECTBA U TOCYAapCTBA
npuoOIIaeT 00yyaroumxcsi K OOIIECTBEHHbIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3AlMM repedopa U mojacyéTa uucia
BApMAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMU
Teopu TpadoB co3MaéT MaTeMaTHYeCKU GyHAaAMEHT g (OpPMUPOBAHUS
KOMITETCHITUH B oOjactd uwHOpMAaTUKH W MUPPOBBIX TexHOJorHi. [Ipu
U3YYCHUH CTaTUCTHKA W  BEPOSTHOCTH OOOramarTcs MPeICcTaBICHUS
oOy4Jaromuxcs O COBPEMEHHON KapTHHE MHUpa M METOAaxX €ro MCCJIeIOBaHMS,
dopMupyeTcsi TOHHUMAaHUE POJU CTATUCTUKH KaK HCTOYHHUKA COIUAIBHO
3HAUMMOW HMHPOpPMAMU U  3aKJIaJbIBAIOTCS  OCHOBBI  BEPOSTHOCTHOIO
MBIIILICHUS.

B cooTBeTCTBUM C JaHHBIMU LENSMU B CTPYKTYpE MPOrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTAaTHCTHKa» OCHOBHOIO OOHIEro 0Opa3oBaHUs
BBIJICJICHBI clenyronme COJIEP>KATEIBHO-METOINYECKHE JVUHUU
«lIpencraBinenue AaHHBIX U ONUCATENbHAs CTAaTUCTUKAY», «BeposaTHOCTHY,
«DneMeHTbl KOMOMHATOPUKNY, «BBeiIeHne B T€OpHIO IpadoBy.

Conepxanue nuHun «llpeacraBneHne JaHHBIX MW ONUcCATeNbHAsS
CTAaTHCTHKA» CIYXXUT OCHOBOW JJisi (OPMHUPOBAHHS HABBIKOB palOTHl ¢
uH(popMaIMeil: OT YTeHUS ¥ MHTEPIpEeTauu WHHOPMAIINH, MPEACTABICHHON B
TabynIax, Ha auarpamMmax u rpadukax, 10 cOopa, IpeACcTaBICHUS U aHAU3a
JAQHHBIX C HCHOJb30BAHUEM CTATUCTUYECKUX XapaKTePUCTUK CPEIHHUX U
pacceuBaHus. Pabotas ¢ maHHBIMH, OOy4aloOIIMECs Yy4yaTcs CUYUTHIBATH H
WHTEPIPETAPOBATh JIaHHBIC, BBIIIBUTATh, APTYMEHTUPOBATh W KPUTHUKOBATH



MPOCTEHIINE THUIMOTE3bl, Pa3MBIIUIITE Haa (aKTOpaMH, BbI3BIBAIOIIUMHU
M3MEHYMBOCTb, U OLICHUBATh WX BIHMSHUE HA PACCMATPUBAEMBIE BEIUYMHBI U
IIPOLIECCHI.

HNuaTyntusHoe MpeACTaBIICHUE 0 CIIly4alHOMU U3MEHYUBOCTH,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEM M TEHACHLMUN CTAHOBUTCSA MOTUBUPYIOLIEU
OCHOBOM [JI1 M3Y4YEHUs TEOPUU BEPOATHOCTEW. DOMNBIIOE 3HAYEHUE HMEIOT
[IPAaKTUYECKHE  3aJaHus, B  YaCTHOCTM  ONBITBI C  KIACCUYECKUMU
BEPOSTHOCTHBIMU MOJIEJISIMMU.

[ToHsiTHe BEpPOATHOCTH BBOJUTCS KaK Mepa MpaBaoNogo0us ClydaiHOTO
coObrtus. Ilpm wu3ydyeHun ydeOHOTo Kypca o0Oydarouiuecsi 3HAKOMSTCS C
MPOCTEMIIMMU  METOJAMHU  BBIYMCIICHUS  BEPOSTHOCTEMW B  CIIYYaWHBIX
DKCIIEPUMEHTAaX C  PAaBHOBO3MOXHBIMM  DJJIEMEHTApHBIMU  HMCXOJaMH,
BEPOATHOCTHBIMM 3aKOHAMHU, TO3BOJIAIOUIMMHU CTaBUTh M pelIath Ooliee
CIOXHBIE 3a7aud. B y4eOHbI Kypc BXOIAT HayalbHbIE MPEACTABICHUS O
CIIy4aWHBIX BEIIMYMHAX U UX YUCIIOBBIX XapaKTCPUCTUKAX.

B pamkax y4eOHOro Kypca OCYyIIECTBISI€TCS 3HAKOMCTBO O0YYaIOIIUXCS C
MHOXXECTBAMM M OCHOBHBIMM  OIIEpaldsiIMM  HaJd  MHOYKECTBaMH,
paccMaTpuBarOTCs IPUMEpPBI INPUMEHEHUs [UIs pELICHUs 3a4ad, a TaKxke
UCITIOJIb30BaHMS B IPYTUX MAaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaIMeTax.

B 7-9 xnaccax uzy4aetcst yueOHbII Kypc «BeposTHOCTb U cTaTUCTUKAY, B
KOTOpPBIM BXOHAT pasnensl: «lIpencraBineHne MaHHBIX M ONMCATENIbHAs
CTaTHCTHKa», «BeposTHOCTBY, «OneMeHThl KOMOWHATOpUKH», «BBemeHue B
TEOpHI0 rpadoBy.

Ha uzydenne ydyeOHOro kypca «BeposiTHOCTh M CTaTUCTHKA» OTBOJIUTCS
102 ygaca: B 7 knacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemio).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne JnaHHBIX B BUAE TaOmuI, AuarpamM, TpaduKoB.
3amonHeHue TaONUIl, YTEHHE W TOCTPOEHUE JuarpaMMm (CTOTOMKOBBIX
(cronbuaThix) W KpyroBbiX). UTeHue Trpa@uKOB pPEATbHBIX MPOIECCOB.
N3Bneyenue wuHpopManuMM H3 JauMarpaMM U TaOJUl, HWCIOJIb30BaHUE W
UHTEpIpeTals TaHHbIX.

OmnucaTtenpbHasi CTATUCTHKA: CpeHEe apudMeTndeckoe, MeauaHa, pa3max,
HanOoJIbIIIeE M HAMMEHbBIIIEe 3HAUYCHUS HaOOpa YMCIIOBBIX MaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHYUBOCTH.

Crny4aitHblil SKCIIEpUMEHT (OMBIT) U ciiy4yaiiHOe coObiTHe. BeposiTHOCTh 1
yacTtoTa. Ponb ManoBEepOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUN B
Mpupo/Jie U B o0uiecTBe. MoHeTa U UrpajbHasi KOCTh B TEOPUU BEPOSITHOCTEH.



I'pad, Bepmmna, pedpo. CreneHs BepinHbl. Yucno pédbep U cymmapHas
creneHb BepwnH. IlpencraBinenue o ca3Hoctu rpada. Lenu u uuknsl. Ilytu B
rpadax. O6xon rpada (disiepoB nyth). [IpeacTaBienue 060 OpUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ noMouIb0 rpados.

8 KUIIACC

[IpencraBneHue 1aHHBIX B BUE TaOJIUII, AMarpaMm, rpadukos.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJAMHOXECTBO. Ormnepanuu HaJ
MHOKECTBAMH: 00bEAMHEHHE, NTepeceueHne, qonoaHenue. CBoicTBa onepanui
HaJ, MHOXECTBaMU: TEPEMECTUTENIbHOE, COYETATENbHOE, pPacIpeneluTeNbHOe,
BKJIFOUeHUs. Vcmosib3oBaHWe TpaguyecKoro MpeCTaBICHUs] MHOXECTB IS
OMHCaHUs peajbHbIX MPOLIECCOB U SBJICHUMN, MPU PEIICHUU 3a/aY.

N3mepenue paccemBaHusi gaHHbIX. Jlucmepcuss u cTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HA00pOB. JlnarpaMMa pacceuBaHusl.

DneMeHTapHble COOBITHSl clydaiiHoro ombita. CiydaliHble COOBITHS.
BepositHoct  coObITH. ONBITBI ¢  PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coopiTusaMu. CrywailiHbii  BeIOOp. CBsA3b  MEXKIAY MaJOBEPOSATHBIMH U
MPAKTUYECKHU JOCTOBEPHBIMHU COOBITUSMH B TIPUPO/IC, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JEPEBBEB: EIAMHCTBEHHOCTh ITYTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBSI3b MEXAY YUCIOM BepIIUH U uucioMm pedep. [IpaBuio
yMHO>KeHus. Pemenue 3aay ¢ momonibio rpados.

[IpotuBomnonoxueie coObiTud. [duarpamma Oitnepa. OObenuHeHue u
nepeceueHue coObITHil. HecoBmectHbie coObiTUg. DopMynia  CIOXKEHUS
BEpOATHOCTEH. YcCJoBHas BepOsSTHOCTH. [IpaBmiio ymHoxeHusi. HezaBucumele
coObrtus. [IpencraBnenue skcnepuMeHTa B BHIE JepeBa. Pemienue 3amady Ha
HAXOXJCHHE BEPOSTHOCTEH C IMOMOINBIO JIepeBa CIYyYallHOrO SKCIEPUMEHTA,
auarpamm Dilniepa.

9 KIIACC

[IpencraBnenne JaHHBIX B BUAE TaOmWIl, Juarpamm, Tpaduxos,
WHTEpIpEeTalrs JTaHHbIX. UTeHHe W MOCTpOeHHE TaOIull, AuarpamM, rpaduKos
10 PEaJIbHBIM JIAHHBIM.

[lepecranoBku u  Qakropuan. CodeTaHus W UYHUCIO COYCTAHHMA.
Tpeyronsauk Ilackans. Pemenue 3a1au ¢ UCmonb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CiydaifHbIN BBIOOpP TOYKM U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Yenex u Heyaada. Cepusi UCHBITAaHUN 1O NEPBOTO ycIexa.
Cepust ucnbiTanuii beprymum. BeposTHOCTH COOBITHII B CEpUU HCTBITAHUN
bepnymnn.

CrnyyaiiHas BeIMUMHA U paclpeiesieHHe BEposiTHOCTel. MaTeMaTtuueckoe
OXugaHne W jaucnepcusa. IlpuMepsl MaTEMATHYECKOTO OXHAAHUA Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHHUS BEIWYMHBL. MaTeMaTHu4ecKoe OKHUAaHuEe U



JUACTIEPCUS CIIyYaWHOM BEJIWYMHBI «UYHUCJIO YCIEXOB B CEPUM HCHBITAHUMN
bepnymmy.

[lonsiTue o 3akoHe OonbmMx uyucen. HM3MmepeHue BeposSTHOCTEH C
MOMOIIbI0 4YacToT. Poib W 3HaueHHE 3aKoHA OOJIBIIMX YHCET B MPUPOJE U
00IIIeCTBE.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA [IPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOEHUSI MPOTpaMMbl y4eOHOro Kypca
«BeposITHOCTB M CTATUCTUKA» XaPAKTEPUYIOTCS:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NOpOSIBIIGHHEM HHTEpeca K TMPOLUIOMY UM HACTOSIIEMY pPOCCHUHUCKON
MaTeMaTHK{, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSM POCCHUCKHUX
MAaTEeMaTHKOB U POCCHUMCKON MaTeMaTHYECKON IIKOJbI, K UCIOJB30BAHUIO ATUX
JTOCTH)KCHUH B IPYTUX HAyKaX W MPUKIIAIHBIX chepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaklaHWHA W peasu3aliu
€ro mpas, MPEACTABICHUEM O MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3sIUYHBIX  CTPYKTYp, SBJICHHUH, TMpolenyp TpaxxAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO ATHUYECKUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHUEM BAXKHOCTH MOPAIbHO-3THUYECKUX MPUHIUIOB B JEATEIBHOCTH
YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW HAa AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3a]ay
MaTeMaTH4eCKOM HalpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO
o0Opa3oBaHus Ha MPOTSHKCHUH BCEH KU3HU JJIS YCIIEUTHOW MpodheCcCHOHATBHON
JESTENHHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUAYAIHHOM TPACKTOPUU OOpa3oBaHUS H KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U OCTETHYECKOMY BOCIPHSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a7ay, PELICHHUM, pacCy ACHUW, YMEHUIO BUJIETh
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAIlME B [EATEIIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UYEIOBEKA, MPUPOIBI
u oO0lllecTBa, MOHMMAaHUEM MAaTEeMaTUYECKOW HAyKU Kak chepbl 4elOBEUYECKOM
NEATEeNIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH JIJIsl pa3BUTUS IUBHIM3ALIUH,



OBJIAJICHUEM S3BIKOM MaTEeMaTUKA U MAaTeMAaTUYECKOM KyJIbTYpOH Kak
CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU  HaBbIKAMU
HCCJIEeI0BATEIbCKON NeATENbHOCTH;

6) pusnueckoe BocnmuTaHUE, (POPMHPOBAHUE KYJILTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHSTh MAaT€MaTUYECKUE 3HAHMS B MHTEPECax CBOEro
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXHUM 3aHATUM M OTAbIXa, peryjspHas Quanyeckas
aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKa peQIeKCUHU, NMPU3HAHHEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha TMPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW IS peleHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPY>KaIOIIEeH cpe/ibl, MIIAHUPOBAHUS MOCTYIIKOB
M OLIEHKH HUX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpe/ibl, 0COZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) ajanTtanmms K W3MEHAWINMMCH YCJIOBHSM COUMAJBHOW U
NPUPOAHOMN Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPaKTUYECKYIO NEeATEIbHOCTb, B TOM
quclie YMEHHE YUYMTbCA Yy JpYrMX JIIOAeH, npuodperaTtb B COBMECTHOM
JESATENBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHWI, B TOM 4YHCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SBICHUSAX, B TOM
quCclie PaHEee HEU3BECTHBIX, OCO3HABAaTh AEC(PUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIJIaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHPOBATh
INpUHUMAaEMble pEIleHuss U AeWCTBUA, (OPMYIUPOBATh U OLIEHUBATH PUCKHU U
nocjencTBus, (OpMUPOBATDH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCaJbHbIE YUeOHbIe JeiicTBUSA

ba3oBble JJoruuyeckue JelcTBUS:

e BBISIBIATH n XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHSATHM, OTHOIICHUNA MEXITY TMOHATHSIMH,
bopMyITHpPOBATh ONPEACIICHUS TTOHATHH, YCTAaHABINBATD CYIIECTBECHHBIN
MpU3HAK KilacCU(PUKAIMM, OCHOBAHUS IS OOOOIIEHHS W CpaBHEHMS,
KpPUTEPHUHU MPOBOJIUMOTO aHAIN3A;



BOCHPUHHMMATh, (POPMYIMPOBATh M MIPeoOpa3oBbIBATh CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPULIATEIbHbIE, €AMHUYHbBIE, YacCTHbIE M oOIIue,
YCIIOBHBIE;

BBISIBJISIT ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpoTUBOpeUnsi B (pakTax, JaHHBIX, HAOMIOACHUSX W YTBEPXKICHUSAX,
npenjaratb ~ KpUTEpUU s BBISBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C MCIOJB30BAHUEM 33aKOHOB JIOTHKHU, JE€IYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKHX YTBEPKIEHUU (TIpsIMbIe U
OT  MPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXHbIE
JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BHICTpAaUBaTh apryMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh croco0 pemieHus yueOHOUM 3adaur (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBIOMpATh HauOoJiee MOIXOIAIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE JEHCTBUS:

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIBCKUI HHCTPYMEHT TIO3HAHUS,
(GopMyITHpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOPEYHE, MPOOIIEMY,
CaMOCTOSITCJIbHO YCTaHABJIMBaTH HCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, aprYMEHTUPOBATh CBOKO TIO3UIUIO, MHCHHUE;

IPOBOAUTH TIO CaMOCTOSITEIBHO COCTABJIICHHOMY IUIaHY HECJIOMXHBIH
OKCIICPUMEHT,  HEOOJIBIIOE  HCCIEJOBAaHWUE [0  YCTAaHOBJICHHIO
0COOEHHOCTEHl MaTeEMAaTUYECKOrO0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOSITEIbHO  (OPMYJIUpPOBATh  OOOOIIEHWS W BBIBOABI IO
pe3ysibTaTaM TMPOBEAEHHOTO HAOJIIOJCHHS, HMCCIICIOBAHUSA, OICHUBATH
JOCTOBEPHOCTD IMOJTYYECHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IICHUI;
IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIJIBUTaTh
IIPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HH(GOPMAIINH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3MPOBATH W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMy TpencTaBlieHUs WH(POpMAIMM W WILTIOCTPUPOBATH
perraemMbie 3a7add CXeMaMH, auarpaMmMamMu, HHOW rpadukod W HUX
KOMOMWHAIIASIMU;

OIICHUBATh HAJEXKHOCTh WH(MOPMAIMHU IO KPUTEPHUSM, MPEIIOKECHHBIM
yauTeIeM WK CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCTIPUHMMATh W (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSMH | LETSIMHA OOIICHWSI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOUYKY 3PCHHUS B YCTHBIX W MMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10
XOJy peIIeHUS 3a]1a4i, KOMMEHTHUPOBATh IMOTYUCHHBIA PE3YIIbTAT;

B xo7e OOCYXIeHHUsS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, TTPOOJIEMBI, pelaeMoil 3a/Jaun, BBICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TIOMCK PEIICHHS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH
JIPYTHX YYaCTHUKOB JHajiora, OOHApYXMBaTh pa3IMYUe U CXOJCTBO
MO3UIMH, B KOPPEKTHOW QopMe (OpMYTUpOBaTh Pa3HOTIIACHS, CBOU
BO3PaKCHHS;

NPEICTaBIATh  pe3yJdbTaThl  PEIICHHUS  3aJadd,  OIKCIICPUMCHTA,
UCCIICIOBAHUs, TPOEKTa, CaMOCTOATEIHLHO  BBHIOMpaTh  (opmar
BBICTYIJICHUST ¢ Y4€TOM 3a7a4 TPE3CHTAIlMd W OCOOCHHOCTEH
ayJINTOPHH;

NOHMMaTh W  HUCIOJB30BaTh  IMPEUMYIIECTBA  KOMAaHJIHOH |
WHAVBUAYATLHON pabOThl MpPU PEIICHUH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATh  IeJIb  COBMECTHOM  JIEATCILHOCTH,  ILIAHUPOBATH
OpraHW3allil0 COBMECTHOH paboOThI, paclpeAciiaTh BHIbI PadoT,
JIOTOBApUBATKCS, OOCYXKAAaTh MPOILECC U pe3yibTar paboThl, 0000mATh
MHEHWsI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPyNIoBbIX ¢opmax paboTel (0OCyXIeHHs, OOMEH
MHEHHSIMH, MO3TOBBIE INTYpMbI W JPYTHE), BBINOJHATH CBOK YacTh
paboThl M KOOPIWHUPOBATH CBOM JCHCTBHS C APYTUMHU HICHAMH
KOMaHJIbl, OIICHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOJICHCTBYSI.

PerynsiTuBHbIe yHUBepcaibHbIe YUeOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEIbHO COCTaBIISATh IUIAH, AITOPUTM PEIICHUS 3a7a4yu (WU €ro
9acTh), BBIOMpATh CIIOCOO PEIICHUS C yIETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh WU KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CHoco0aMu CaMONpPOBEPKH, CAaMOKOHTPOJII TMpouecca u
pe3yJibTaTa pelIeHUsI MATEMAaTUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELIEHUU
3a7]a4i, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITUOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YIbTATA ACATEIBHOCTH NOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHSTH MPUYMHBI JOCTUXKEHUS WIM HEJOCTHKEHUS
LTI, HAXOJIUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koniy oOyyenus B 7 KJjacce OOYyYaroOIIUICS TMOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Uutate uHbOpMaIMIO, MPEJACTABICHHYIO B TaOauIlaX, Ha JuarpaMmmax,
MPEACTaBIATh JaHHBIE B BHJIE TaOJHI, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W MHTEPIPETUPOBATH pEaJbHBIE YHCIOBBIE JAHHBIE,
npeACTaBICHHbIE B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh 11l ONMCAHUSL JAHHBIX CTATUCTUUYECKUE XapPAKTEPUCTUKU:
cpeaHee apudmernyeckoe, MeauaHa, HauOoJbIlIee W HAUMEHbIIIEE 3HAUCHUS,
pazmax.

NmeTh mpeacraBieHUe O CIy4ailHOW M3MEHUYMBOCTHM Ha IpUMEpax ILIEH,
(bU3UYECKUX BEIUYNH, aHTPOIIOMETPUUYECKUX JAaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K kxonmy oOyuenus B 8 kJjiacce 0OOy4aromMiics MOJYYHUT CICAYIOITUE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekats u npeoOpa3oBbiBaTh MHGOPMAIIUIO, TPEJACTABICHHYIO B BUJIC
Tabnul, JuarpamMm, TpaduKoB, TMPEACTABISATh JAaHHbIE B BUAEC TaOJUII,
auarpaMm, rpa@ukos.

OnuceiBaTh AaHHBIE C MOMOUIBIO CTATUCTUYECKUX MOKA3aTeNeil: CpeaHuX
3HAYEHU W Mep paccemBaHusi (pa3max, JUCIEpPCHS U CTaHAAPTHOE
OTKJIOHECHHE).

HaxoauTh 4YacTOTHI YMCIIOBBIX 3HAYEHWW W YaCTOTHl COOBITHHM, B TOM
YHUCJIe TI0 pe3yJbTaTaM U3MEPEHUN U HAOIIOICHUH.

HaxomuTh BepOSTHOCTH CIIy4alWHBIX COOBITUH B  OMbBITAX, 3HAs
BEPOSATHOCTH JJIEMEHTApHBIX COOBITHI, B TOM 4HCI€ B OIbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Hcnonb3oBaThk rpaduyeckue MOACIN: AEPEBO CIy4ailHOTO SKCIEPUMEHTA,
auarpamMMbl Dijiepa, YiCIIOBas IpsiMas.

OnepupoBaTh MOHATHUSIMHU: MHOMXECTBO, IOAMHOKECTBO, BBINOJIHATH
omepaly HaJ MHOXKECTBAMHU: OOBEIUHEHHE, IEepeceUeHue, AOMOJIHEHUE,
MIEPEUUCIISITH 3JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduyeckoe NpeCcTaBICHNE MHOXKECTB U CBSI3EH MEXKITY
HHUMU JJIs1 OIMCAHMS MTPOLECCOB U SBJICHUM, B TOM YHUCJE IPU PEUICHUU 3a7a4
U3 IPYTUX Y4EOHBIX TPEAMETOB U KYpPCOB.

K konmy oOyuyenus B 9 kJjacce 0OOyyarolIMiics MOJYYHUT CIEAYIOLIUE
MIPEIMETHBIE PE3YIbTATHI:

N3Bnekate u mpeoOpa3oBbIBaTh WH(OOPMAIMIO, TMPEICTABICHHYIO B
pPa3IUYHBIX UCTOYHUKAX B BUJE TaOJUIl, JUarpamm, rpauKkoB, MPEICTABIAThH
JaHHBIC B BHJIC TAOIMII, TUarpaMm, TpauKoB.



Pemate 3amaunm oOpraHu3oBaHHBIM NEpPeOOPOM BapHAHTOB, a TaKXKE C
MCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh onucaTeabHble XapaKTEPUCTHUKU JJII MAaCCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEJHUE 3HAYEHUS U MEPbl PACCEUBAHUS.

HaxomuTe YacToThl 3HAYCHMM M YacTOTHI COOBITHS,

B TOM 4YHCJC

MOJIB3YSCh pe3yJIbTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOICHUH.
HaxoauTe BEpOSITHOCTH ClAy4yalWHBIX COOBITUH B U3YUYEHHBIX OMNbITaX, B
TOM YHUCJE B OMNbITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH, B
CepUsAX UCIBITAHUM J10 IIEPBOTO YCIIEXa, B CEpUsIX UCTIBITAHUN bepHyiu.
NmMeTp mnpencraBieHUE O CIy4YalHOM BEJIWYMHE U O pPaCHPEACIICHUU

BEPOSATHOCTEN.

HNmeTs mpencTaBieHHE O 3aKOHE OOJNBIIMX YUCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4aifHOW M3MEHUYMBOCTH M O POJIH 3aKOHA OOJIBIITNX YHCEI
B IIPUPOJIC U OOIIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumenoBan | KosimvecTBO 4yacos DJIeKTPOHHBbIE
© | ue pa3uesoB (ungposrbie)
2/ " Tem Bceer KOHTpﬁOJIbH Hpalc;nqem 06pazoBaTEbHbIE
nporpamMmb 0 ble padoThI ne padoThl pecypeb
bu6mmoreka [IOK
1 Hpencranenn 7 2 https://m.edsoo.ru/7f415
€ JTAHHBIX fde
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2 8 1 https://m.edsoo.ru/7f415
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fdce
Crvaaiinas bu6mmoreka [IOK
3 yi 6 1 https://m.edsoo.ru/7f415
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fdce
BBenenue B bu6mmoreka [JOK
4 TEOPUIO 4 https://m.edsoo.ru/7f415
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B
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5 N 4 1 https://m.edsoo.ru/7f415
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6 CHCTEeMaTH3aIl 5 2 https://m.edsoo.ru/7f415
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YACOB I10 34 2 >
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[ToBTOpEeHUE bubnuoreka [JOK
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KU 302
I'eomeTpuueck bubnunoreka [JOK

3 as 4 https://m.edsoo.ru/7f41a
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He JaHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/8
63efa24




Habopa

IToBTOpEHME,
06o 6H1I;HI/IC bubmuoreka [IOK
33 ) 1 https://m.eds00.ru/8
OmucarenpHa
63efbaa
s CTATUCTHKA
[ToBTOpEHME,
00001ICHHE. bubmuoreka [JOK
34 BepostHocTh 1 https://m.edsoo.ru/8
CIIy4aiiHOTO 63efecO
COOBITHS
OBLIEE
KOJIMYECTBO
YACOB I1O 34 2 >
[TPOTPAMME
8 KVIIACC
Ne KoanuyecTBO 4acoB Nata DJIeKTPOHHbIE
T
Tema ypoxa Bee Konrpoa IlpakTHye — uudposbie
n/ bHBIE CKHe e 00pa30BaTE/IbHBI
n ro padoTbI padoThI e pecypcsl
IIpencraBnenue
mﬁ{ o Bu6miorexa [TOK
0 ) 1 https://m.edsoo.ru/8
nycareabHas 63f029
CTaTHUCTHKA -
Cnyvaiinas
W3MECHYHBOCTD. bubnuorexa [JOK
Cpennue 1 https://m.edsoo.ru/8
YHCI0BOTO 631f03fc
Habopa
Cny4yaiiHpie
s bubnuoreka [JOK
COOBITHSL.
BeDOSTHOCTH 1 1 https://m.edsoo.ru/8
P 63f0578
4aCcTOTHI
Knaccuueckue
MOJIEHA TEOPUU
Be Ii);{THOCTgﬁ' bu6mmoreka [JOK
P ’ 1 https://m.edsoo.ru/8
MOHCTa 1 63£076¢
WrpaJibHast
KOCTbh
bu6mmoreka [JOK
OTKJIOHEHUA 1 https://m.edsoo.ru/8
63f0as50
HMucnepcus bubnuoreka [IOK
YHCIIOBOTO 1 https://m.edsoo.ru/8
Habopa 63f0a50
CranmapTHoe
Aap bu6mmoreka [JOK
OTKJIOHEHHE
1 https://m.edsoo.ru/8
YHCIIOBOTO

63f0bfe




bubmuoreka [IOK

U COOBITUSAMU.

8 Jluarpame! https://m.edsoo.ru/8
pacceuBaHUs 63f0ca6
MHo03KeCTEO, bu6mmoreka [{OK

9 TOIMHOKECTBO https://m.edsoo.ru/8

631180
Omneparuu Haj
MHOKECTBAMM: bu6mmoreka [IOK

10 00beINHEHNE, https://m.edsoo.ru/8
nepecevyeHue, 63f143c
JTOTIOJTHEHUE
CaoiicTBa
orepauuii Haj
MHOYECTBAMH:

MepeMeCTUTENb bubnuorexa [JOK

11 HOE, https://m.edsoo.ru/8
COYETATENbHOE, 631784
pacrpenenuTen
BHOE,

BKJTIOYCHUS
I'paduueckoe bubnuoreka [IOK

12 MpeJICTaBICHUE https://m.edsoo.ru/8
MHOKECTB 63f198¢
KonTposbHas
pabora 1o

13 TeMaM
"CraTtucTuka.

MmuosxecTBa"
ang MCHTapHbIe bu6mmoreka [JOK

14 o HTI:I}I' https://m.edsoo.ru/8
Cnyyaiinbie 63f1dec
COOBITUSA -
bnaronpusitcTs
z;(;ﬁgliTapHme bubmuoreka [JOK

15 https://m.edsoo.ru/8
COOBITHSL.

63fldec
BeposTaoctn
COOBITHI
bnarompusitcts
yrotHe bubnunoreka [JOK
16 2J;%f121;";apHLIe https://m.edsoo.ru/8
) 63f1£72
BepostHocTH
cOOBITHIA
OnbITHI €
PaBHOBO3MOKH bubnuorexa [IOK

17 BIMHA https://m.edsoo.ru/8

DJIEMEHTAPHBIM 63f21ca




CnyuaiiHbiii

BBIOOD
OnbITH €
PaBHOBO3MOXKH
BIMH bu6mmoreka [IOK
18 3JIeMEHTapPHBIM https://m.edsoo.ru/8
H COOBITHAMU. 63f21ca
CrnyuaiiHbiii
BBIOOD
[IpakTnueckas
pabota "OnbIThI
c bubmmoreka [IOK
19 PaBHOBO3MOXH https://m.edsoo.ru/8
BIMU 63f235a
JJIEMEHTAPHBIM
" cOObITHIME"
bu6mmoreka [IOK
20 Hepeso https://m.edsoo.ru/8
63f2ade
CaoiicTBa
JiepeBa:
€MHCTBEHHOCT
b IIyTH,
CYIIIECTBOBaHHUE bubnuoreka [IOK
21 BUCSAYEH https://m.edsoo.ru/8
BEPIIVHBI, 63f2bac
CBSI3b MEXIY
YUCIIOM
BEpIINH U
quCIOM pédep
Tpasero bu6mmoreka [JOK
22 https://m.edsoo.ru/8
YMHOMKCHHA 63f2cd8
bubmuoreka [JOK
23 Ipasuiio https://m.edsocl)_.[ru/S
YMHOKEHUS 632636
bubmuoreka [JOK
24 E(I)) ;Zgggﬁ;ﬁom https://m.edsoo.ru/8
63f2f8a
Jwnarpamma
Olinepa. bubnuoreka [IOK
25 O0beqMHEHUE U https://m.edsoo.ru/8
nepeceyeHue 63£3214
cOOBITHIA
HecoBmecTHbIE
COOBITHSL. bu6mmoreka [JOK
26 ®opmyiia https://m.edsoo.ru/8
CIIOKCHUSA 633372

BEPOSITHOCTEN




27

HecoBmecTHbIE
COOBITHSL.
dopmyna
CII0KEHUS
BEPOSITHOCTEN

bubmuoreka [IOK
https://m.edsoo.ru/8
6313764

28

[IpaBuio
YMHOKCHUS
BEPOSATHOCTEM.
VYcnopHas
BEPOSITHOCTD.
HezaBucumsie
CcOOBITHS

bu6mmoreka [IOK
https://m.edsoo.ru/8
63f38ae

29

[IpaBuno
YMHOXEHUS
BEPOSATHOCTEM.
YcnoBHas
BEPOSTHOCT.
HezaBucumeie
CcOOBITHS

bubmmoreka [{OK
https://m.edsoo.ru/8
63f3b06

30

[IpencraBnenue
CIIy4aiiHOTO
JKCIIEpUMEHTA
B BUJIE JiepeBa

bu6mmoreka [IOK
https://m.edsoo.ru/8
63f3cbe

31

[IpencraBnenue
CIIy4aiiHOTO
IKCIIEpUMEHTA
B BHUJIC JIepEeBa

bu6moreka [IOK
https://m.edsoo.ru/8
6313120

32

[ToBTOpEHME,
000011IeHME.
[IpencraBnenue
JAHHBIX.
OmnucarenbHas
CTaTUCTHKA

bu6mmoreka [JOK
https://m.edsoo.ru/8
6314128

33

IToBTOpEHME,
o0o01IeHne.
I'padmr

bubmuoreka [JOK
https://m.edsoo.ru/8
6314312

34

KonTposbHas
pabora 1o
TeMaMm
"Cnyualinble
COOBITHSL.
BeposaTHOCTS.
I'pacur"”

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

9 KITIACC




Ne KoimuyecTBo 4acos il DJIEeKTPOHHbIE
ara
Tema ypoka | Bee Konrpoas | IIpakrnue I uugposbie
n/ HbIE cKHe st o0pa3oBaTejibHbI
n ro padoThI padoTsI e pecypchbl
bu6mmoreka [{OK
IT
1 pelcTaBie 1 https://m.edsoo.ru/8
HUE JaHHBIX 63f47ea
OnmcaTenpH bu6mmoreka [{OK
2 as 1 https://m.edsoo.ru/8
CTaTUCTHKA 63f47ea
Omneparuu
3 HaJ 1
COOBITUSIMH
HeszaBucumo
4 - 1
CTh COOBITHI
Kombunarop bubnuorexa [JOK
5 HOE MPaBUJIO 1 https://m.edsoo.ru/8
YMHOKEHUS 63fdel6
[TepecranoBk
.
bu6mmoreka [IOK
O .
6 ng;::ﬁ;; " 1 https://m.edsoo.ru/8
63f4el6
YHCIIO
COYETAHMI
bu6moreka [IOK
T
7 KII)_T;[;?;I;:H 1 https://m.edsoo.ru/8
635014
[IpakTnueck
ast pabora
"Beruncienu
e
BEPOSITHOCTE
Hc bu6mmoreka [JOK
8 HCIIOJIb30BaH 1 1 https://m.edsoo.ru/8
uem 6315208
KOMOHMHATOP
HBIX
byHKIMI
AIEKTPOHHBI
X Tabmui"
I'eomerpuue
cKast
BEPOSITHOCTh bubnuorexa [IOK
9 . CiiyqaitHbIii 1 https://m.edsoo.ru/8
BBIOOD TOUKH 6315884
u3 purypsl

Ha




IUIOCKOCTH,
W3 OTpPE3Ka,
W3 Oyru
OKPY>KHOCTH

10

I'eomerpuue
CcKast
BEPOSATHOCTD
. CityqaitHbIit
BBIOOD TOUYKH
u3 purypsl
Ha
TUTOCKOCTH,
U3 OTpe3Ka,
U3 IyTu
OKPYXHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/8
63f5a50

11

I'eomerpuue
cKast
BEPOSITHOCTh
. CnyyaiiHbIi
BBIOOP TOUKH
u3 GuUrypsl
Ha
IJIOCKOCTH,
U3 OTpe3Ka,
U3 Iyru
OKpPYXHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/8
63f5bfe

12

I'eomerpuue
cKast
BEPOSITHOCTh
. CnyyaiiHblii
BBIOOP TOYKH
u3 GUrypsl
Ha
TJIOCKOCTH,
U3 OTpe3Ka,
U3 IyTu
OKPY>KHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/8
63f5¢e10

13

HcneiTanue.
Ycnex u
HeyJaya.
Cepus
HUCIBITAaHUN
JI0 TIEPBOTO
ycnexa

bu6mmoreka [JOK
https://m.edsoo.ru/8
6316162

14

HcneiTanue.
Ycoex u
HeyJaya.
Cepus
UCIBITAaHUN

bu6mmoreka [JOK
https://m.edsoo.ru/8
6316356




710 TIEPBOTO
ycnexa

15

WUcneiTanue.
VYcmex u
HeyJaya.
Cepus
HCIBITAaHUN
JI0 TIEPBOTO
ycrexa

16

Ucnerranus
beprymn.
Beposarnoct
H COOBITUH B
cepuu
UCIBITAaHUH
beprymm

bubmmoreka [{OK
https://m.edsoo.ru/8
63f64d2

17

Ucnerranns
beprymn.
Beposatrnoct
H COOBITUH B
cepum
HUCITBITAHUH
bepnynnu

bu6mmoreka [IOK
https://m.edsoo.ru/8
636680

18

[IpakTnueck
ast pabora
"UcnpiTanus
bepnynnn"

bu6mmoreka [IOK
https://m.edsoo.ru/8
63f67de

19

Cnyvaiinas
BEJTMYMHA U
pacnpeneneH
ue
BEPOSITHOCTE
i

bu6mmoreka [JOK
https://m.edsoo.ru/8
63f6b44

20

Maremaruue
CKOE
OXKMJaHUE U
JUCTIepCUsT
Clly4aitHO#
BEJIMYMHEI

bubmuoreka [JOK
https://m.edsoo.ru/8
63f6dab

21

ITpumepst
MaTreMaTuiec
KOT0
0KMJIaHUS
KaK
TEOPETUYECK
oro

CpeIHEro
3HA4YCHUS
BEJIMYUHBI

bu6mmoreka [JOK
https://m.edsoo.ru/8
6316186




IlongaTue o

bubmuoreka [IOK
22 %?)I;(;{;HX https://m.edsoo.ru/8
63172c4
YHCeI
N3mepenue
BEPOSITHOCTE bubnuorexa [IOK
23 Hc https://m.edsoo.ru/8
[TOMOIILIO 6317652
Y4acTOT
gilgﬁzHeHHe bubmmoreka [{OK
24 o https://m.edsoo.ru/8
6317116
qHCen
Oo6o06111EHNE,
cHUcTeMaTHh3a bubmmoreka [{OK
25 1S 3HAHWH. https://m.edsoo.ru/8
[Ipencrasne 63f783¢
HHE TaHHBIX
O06o00mmenue,
cHUCTEMaTH3a
1S 3HAHWH.
26
OnucarenbH
as
CTaTHUCTHKA
O06o00mmenue,
CHCTEMaTH3a
LM 3HAHUH.
bu6mmoreka [JOK
27 Eﬁ:iﬁ;ﬁii https://m.edsoo.ru/8
’ 63f893a
OmnucarensH
as
CTaTHUCTHKA
O06o001enue,
;?I(;T:r;;;;? bu6mmoreka [JOK
28 BeposTHOCTS https://m.edsoo.ru/8
= 63f7ade
CIIy4aifHOTO
COOBITHS
O6o06meHue,
cHUcTeMaTHu3a
U 3HAHUH.
BepostHocTh bubnuorexa [IOK
29 CIIy4alHOTO https://m.edsoo.ru/8
COOBITHSL. 63t7¢9¢c
ONEeMEHTHI
KOMOMHATOP
HKH
30 OBobmene, bubmuoreka [JOK

https://m.edsoo.ru/8




CHCTEMaTHu3a
U 3HAHUMU.
ONEMEHTHI
KOMOHWHATOP
HKHA

63f7e54

O0001menue,
cHUCTEeMaTHh3a
U 3HAHUMU.
OJeMEHTHI
KOMOHMHATOP
HKH.
Crnyuaiinbie
BEJINYHUHEI U
pacrpeieneH
Hs

31

bu6mmoreka [{OK
1 https://m.edsoo.ru/8
63£8408

Oo6o06111EHNE,
CHCTEMaTH3a
1S 3HAHWH.
32 Crnyuaiinble
BEJIMYUHBI U
pacnpeneneH
us

bu6moreka [IOK
1 https://m.edsoo.ru/8
63f861a

Hrorosas
33 KOHTpPOJIbHAs
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/8
63f8b56

O06o00mmenue,
34 CHCTEMAaTH3a
U 3HAHUU

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34 1 2

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABLHOM NPOI'PAMMBbI

7 KJIACC
Kon IIpoBepsiemble npegMeTHbIE Pe3YJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBepPsIeMOro o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111€r0
pe3yabTara o0pa3oBaHusi
5 BeposTHOCTB M cTaTUCTHKA
Uutate wuH(OpMALNMIO, TPEICTaBICHHYI0O B Tabnmuiax, Ha
51 auarpaMmax, TpeJICTaBisITh JaHHbIE B BUJIE TaONUIl, CTPOUTH
auarpamMmbl - (CTONOMKOBBIE — (CTOnMOuYaThie) H  KPYroBBIE) IO
MacCHUBaM 3HaYCHUI
5.2 OnuceiBaTh M WHTEPIPETUPOBATh pPEaTbHbIC YWCIOBBIC IaHHBIE,




MIPEJCTAaBJICHHbIC B TAOJIMIIAX, HA UAarpaMMax, rpapukax

5.3

Wcnonb3oBarh i1 ONMCaHUs  JAHHBIX  CTaTHCTUYECKUE
XapaKTEPUCTUKHU: cpenHee apu(pMEeTHUECKOE, Me/luaHa,
HanOoJIbIlIee M HAUMEHBIIIee 3HAYCHUs, pa3Max

54

HNmerts mpencraBiieHre O CIy4aliHOM M3MEHYMBOCTH Ha IIpUMeEpax
1eH, (PU3MYECKUX BEIWYHMH, aHTPOIIOMETPHUECKUX JTaHHBIX, IMETh
IIPEICTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBanus

5

BeposiTHOCTh U cTaTUCTHKA

5.1

W3BnekaTh 1 ipeoOpa3oBbIBaTh HHPOPMAIIUIO, TIPEIICTABICHHYIO B
BHJe TaOJHII, IMarpamMm, TpaduKoB, MPEICTABIATH TaHHBIE B BUJIE
TabNIuI, AMarpaMM, rpaukoB

5.2

OnuceiBaThL AJaHHBIC C IIOMOIIBKO CTATHUCTUYCCKUX oKazaTelen:
CpeIHMX 3HAYEHUH W Mep paccenBaHUs (pa3Max, IUCTICPCHS U
CTaHJAPTHOE OTKJIOHCHHE)

53

HaxoanThs 4acTOTBI YHMCIOBBLIX 3HAYEHHUNW W 4YaCTOTHI COOBITHI, B
TOM YHCJIE TIO pe3yIbTaTaM U3MEPEHUH 1 HAOII0IeHU

54

Haxomuth BEpOSTHOCTH CIy4yalWHBIX COOBITUH B OIBITaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHUI, B TOM YHCIIE B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5.5

Hcnonb3oBate rpaduueckue MOJAETH:  JIEPEBO
9KCIIEPUMEHTA, AuarpamMmbl Diijiepa, YuciaoBas npsmas

CIIy4ailHOTO

5.6

OHepI/IpOBaTB IIOHATHUAMMU: MHOXECTBO, IIOAMHOXECTBO,
BBIIIOJIHATDH oIcpanuu Hajg MHOX>XECTBaMU: 06’be,Z[I/IHeHI/Ie,
IEPECCYCHUE, MOOIOJTHCHHUEC, IECPCUUCIIATE DJSJICMEHTBI MHOXKECTB,
IIPUMCHATDb CBOMCTBA MHO>KECTB

5.7

Hcnonn3oBarh rpa(bnquKoe NpeaACTaBJICHUC MHOXXCCTB U CBsA3EH
MCKAY HUMU IJId ONHCAaHUA ITPOUCCCOB U HBHCHHﬁ, B TOM YHCIJIC
ITpU pCHICHUH 3ada4 U3 JPpYTrux y‘IC6HBIX MpeaAMCTOB U KYPCOB

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3oBaHus

5

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

H3Bnekats u HpCO6pa30BBIBaTB I/IH(I)OpMaI_II/IIO, OpEaACTABJIICHHYIO B
Pa3IMIHBIX HUCTOYHUKAX B BHUIC Ta6J'II/II_I, Auarpamm, Fpa(bI/IKOB,
NpCACTAaBJIATH JAHHBIC B BUJIC Ta6J'II/II_I, Auarpamm, l"pa(I)I/IKOB




5.2

Pemate 3aa4u OPraHru30BaHHBIM nepe60p0M BAapHaHTOB, a4 TAKXKC
C UCIIOJIb30BAHHECM KOM6I/IHaT0prIX IMpaBuJI 1 MCTOZAOB

5.3

Hcmonp3oBaTh omnmcaTenbHbIC XapaKTCPpUCTUKU JIsI MACCUBOB
YUCJIOBBIX JAaHHBIX, B TOM 4YHCJIC CPCAHHUC 3HAYCHUA U MCPbI
paccerBaHus

54

HaXOI[I/ITI) qaCTOThI 3Ha‘-IeHPII>i U 49aCTOTBI CO6I)ITI/IH, B TOM 4YHUCIIC
MOJIB3YSACh  pe3yJjbTarTaMu MPOBEAEHHBIX  M3MEPEHHH  H
HaOII0IEHIUI

5.5

Haxomuth BepoATHOCTH CHOydallHBIX COOBITUH B M3YyYEHHBIX
OIBITaX, B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOKHBIMH
JJIEMEHTAapHBIMU COOBITUSIMU, B CEPUSIX HUCHBITAaHUM 10 MEpPBOTO
ycrexa, B CepusaxX UCHbITAaHUN bepHyum

5.6

HMeTts npencTaBiieHHEe O CIIyd4allHOW BEJIMYMHE U O paclpeaesiCHUN
BEPOSITHOCTEN

5.7

NMers mpencTaBieHWE O 3aKOHE OOJBIIMX YHCET Kak o
MPOSIBJIEHUN 3aKOHOMEPHOCTH B CIIyYalHOW W3MEHUYHMBOCTH U O
pOJTH 3aKOHA OOJIBIITUX YUCEN B IPUPOJE B OOIIECTBE

IPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5

BeposiTHOCTh 1 cTaTUCTHKA

5.1

[IpencraBnenne IaHHBIX B BUAC TaONUI, JAuMarpamm, TIpadHKoB.
3amoyiHeHHe TaONHUIl, YTCHHE WM TIOCTPOCHUE IuarpaMm (CTOJIOMKOBBIX
(cTonO4aThix) U KpyroBbix). UTeHHe rpaduMKOB peaabHBIX IPOIIECCOB.
W3Bnedyenne wHpOpMAaNUK M3 JAMArpaMM W TaOJNHIl, HCIOJIB30BAaHHE H
WUHTEPIPETAINS JAHHBIX

5.2

OnucarenpHasi CTaTUCTUKA: cpeliHee apudMeTndyeckoe, Merana, pa3max,
HauOoJsblllee W HaUMEHbIee 3HA4YeHHs] HAaOOpa YHCIOBBIX JIAaHHBIX.
[Tpumeps! ciryyailHOM U3MEHUYHUBOCTH

5.3

Crny4aitHblil SKCIEPUMEHT (OMBIT) U CIy4aiiHOe coObITHE. BeposTHOCTh U
yacTtoTa. Pollb ManoBEpPOSTHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITUN B
npupore u B oOmiectBe. MoHeTa © urpaigbHass KOCTh B TEOPHUH
BEPOSTHOCTEH

54

I'pad, Bepummna, pedpo. Crenenp BepuinHbl. Yucno pédep U cymMMapHas
creneHb BepwuH. [IpencraBnenue o cBszHocTu Tpada. Llenu M HMKIBL
IIytu B rpadax. O6xon rpada (dinepoB mnyth). IlpencraBienue o0
OpUEHTHPOBAaHHOM rpade. Pemenue 3a1au ¢ momoribo rpagon

8 KIIACC

Kon

IIpoBepsieMblii 3JI€MEHT COAECPKAHUS




BeposTHOCTh U cTaTUCTUKA

5.1 [IpencraBnenne JaHHBIX B BUJIE TAOJUI, TUarpaMm, rpadukoB
59 MHOK€eCTBO, 3JEMEHT MHOXKECTBA, IOJMHOXKECTBO. Ormnepauuu Haj
' MHOECTBAMH: 00bEIMHEHHUE, IEPECEUCHHUE, TOTTOTHEHNE

53 CpoiictBa  omepauuid  HaJg  MHOXECTBAMHU:  IE€PEMECTUTENBHOE,
COYETATENIHOE, PACIIPECIIUTEIBHOE, BKIIFOUEHUS

54 Wcnonb3oBanue Fpa(l)I/I‘IeCKOI‘OUHpeIICTaBJIeHI/IH MHO>KECTB JUIsl ONHUCAHUS
peaJIbHBIX ITPOLIECCOB U ABJICHUH, IPU PELIEHUHU 3aau.

55 N3smepenne paccemBanuss JaHHbIX. Jlucmepcus ® - cTaHAApTHOE
OTKJIOHEHHUE YUCIIOBBIX HabopoB. /lnuarpamma paccenBaHUs
DneMeHTapHble COOBITHS CiiydailHOro ombita. Cioy4yaliHble COOBITHS.

56 BepostHocTH cOoObITHI. ONBITEI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
coObiTusiMu. CryyaiiHplii BbIOOp. CBSI3b MEXIy MAaJOBEPOSITHBIMU U
MIPaKTUYECKHU TOCTOBEPHBIMU COOBITUSIMU B ITPUPOJIE, OOLIECTBE U HAyKe
epeBo. CBoiiCTBa [€pEBBEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBaHUE

5.7 BHCSIUEH BEpIIUHBI, CBS3b MEXJAYy YHCIOM BEPIIMH M YHCIOM pEdep.
[IpaBuiio ymHOXeHus. Pemenune 3amad ¢ moMomnibio rpadon
[IpotuBomnonoxxueie cobbiTHs. Juarpamma Oiinepa. OObeauHeHHE U

5.8 nepeceueHre cooObITHil. HecoBmecTHble coObiTua. dopmyna cCloxKeHHUs
BEPOSITHOCTEHN
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9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTB M CTaTUCTHKA
[IpencraBnenre JaHHBIX B BHAE Ta0iuul, JauarpaMM, I'paduKos,
5.1 UHTEpIpeTalys JaHHbIX. YTeHne M TOCTpOEHHE Tabiul, Auarpamm,
rpauKOB M0 peajibHbIM JaHHBIM
5.2 [TepecTanoBKH U haKkTOpHAI
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbauk [Tackans. Pemenue 3a1au ¢ uConb30BaHMEM KOMOUHATOPUKU
55 I'eomerpuueckass BeposiTHOCTh. CiydaifHbIil BbIOOp TOYKHM W3 (GUIypbl Ha
IUIOCKOCTH, U3 OTPE3Ka M U3 IyTU OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepust HCTIBITAHUN [0 IEPBOTO ycIexa
57 Cepus ucneitanuii bepuymmu. BepostHocTu coOBITHI B CepUM HCTIBITaHUMA
bepnynnu
5.8 CrnyyaiiHas BeNMUYMHA U paCIpPEEIIEHUE BEPOATHOCTEN
59 Marematuueckoe oxkupaHue u gucnepcus. [Ipumepbl MaTeMaTHUECKOTo
0’KHJaHMs KaK TEOPETUUECKOTO CPETHETO 3HAYEHHS] BETMUHHBI
5.10 MatemaTHuecKkoe OKUIAHME W AMUCIEPCHs CIy4allHOM BEJIWYMHBI «UHCIIO




YCIIEXOB B CEpUH UCIIBITAHUN bepHyum»

[onsiTue o 3akone GombIIMX yucen. M3MepeHne BepOSTHOCTEH C MOMOILBIO

5.11
gyacToT. Ponb 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEI B PUPOJIE U 00IIIeCTBE

MPOBEPSIEMBIE HA OI'D IIO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJIbTATaM OCBOCHUS
NPOBepPsSIEeMOr0  OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O 00111ero
TpeOoOBaHUs o0pa3oBanusi Ha ocHoBe PT'OC

YMeHne onepupoBaTh IOHATHUSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
orepanuy HaJl MHOXKECTBAMM; YMEHHE ONEPUpPOBaTh MOHATUIMMU: rpad,
CBS3HBIK Trpad, AepeBO, LUKJI, MPUMEHITh UX NpPU pPEUICHUH 3a]1ady;
YMEHHUE HCIOJb30BaTh IpaUuecKoe MPEJCTABICHUE MHOXKECTB I
ONMCAHUsl PEAIBbHBIX IPOLECCOB W SBICHUM, NPU PEIICHUH 337a4 U3
JIPYrUx y4eOHbIX TPEeIMETOB

YMeHne omepupoBaTh MOHATUSIMH: OTpEIEICHHE, aKCHOMa, TeopeMma,
JI0OKa3aTelIbCTBO, yMEHHE pAaclo3HaBaTh WCTUHHBIE W  JIOKHBIE
BBICKA3bIBAHUS, TNPUBOAUTH MPUMEpPbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBAHUS U OTPHUIIAHUSI BHICKAa3bIBAHUI

YMeHue omnepupoBaTh MOHATHSAMH: HATypajdbHOE YMCIO, MPOCTOE M
COCTaBHOE 4HCJIO, JETUMOCTh HATypaJlbHbIX 4YHCEN, IpPU3HAKU
JEIMMOCTH, 1IeJI0O€ YHCJIO0, MOAYJIb YHCIa, OOBIKHOBEHHas IpoOb M
necsiTuyHasi ApoOb, CTaHJAPTHBIM BUJl YHUCHA, PAlMOHAJIbLHOE YHUCIIO,
UPpPALMOHATILHOE YHCIIO, apudMETHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHSTD JICHCTBUS C YMCIIaMU, CPABHUBATH U YIOPSAIOYUBATH
yyclia, MPEACTaBIATh 4YHCIa Ha KOOPAMHATHOW MPSIMOM, OKPYIJIATH
Yyclla; yMEHUE JeTaTh MPUKUJIKY U OLIEHKY pe3yJibTaTa BIYMCICHUN

YMeHue onepupoBaTh MOHATHUSIMU: CTENEHb C ILEJbIM IOKa3aTeleM,
apudmeTuyecKuil KBaJApaTHBIA KOpPEHb, MHOTOWIECH, ajlredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENEeHU
OOJbIlle EIUHHIIBI; YMEHHE BBINOJIHATH PACUYETHl MO opmysam,
npeoOpa3oBaHus  LENbIX, JAPOOHO-PAIMOHANBHBIX  BBIPAKEHUH U
BBIPKEHUI C KOPHSAMHU, Pa3NOoKeHNE MHOTOUIeHAa HA MHOXKUTENH, B TOM
YHClie C KCIOJb30BaHHEeM (GOpMya pa3HOCTH KBaJgpaTOB M KBajpara
CYMMBI U Pa3HOCTH

YMmenue ONICpUpPOBATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YUCJIIOBOC HEPaBCHCTBO, HCPAaBCHCTBO C
HepeMeHHOﬁ; YMCHHE pCIIATH JIMHEHHBIE U KBapaTHBIC YpaBHCHUA,
,Z[pO6HO—paI_II/IOHaJ'ILHLIe YpaBHCHHUA C OJIHOH HepeMeHHOﬁ, CUCTCMBI
ABYX JIMHEWHBIX ypaBHeHI/II\/’I, JINHEWHBIE HEpPAaBCHCTBA U HX CHUCTCMBEI,
KBaJApaTHBIC n ,Z[pO6HO—paI_II/IOHaJ'IBHBIe HCPABCHCTBA C OJIHOM
HepCMCHHOﬁ, B TOM YMCJIC IpU PCLICHUUN 3aJlad U3 APYIrux npeaMeToB U
MPAaKTUYCCKUX 3aaa4; YMCHUC UCIIOJIB30BaTh KOOPAWHATHYIO IIPAMYIO U
KOOPAWHATHYIO IINIOCKOCTH JJIA 1/1306pa>1<eH1/1;[ pCI_I_IeHI/Iﬁ ypaBHeHHfI,
HCPABCHCTB U CUCTCM




YMeHue onepupoBaTh MOHATUAMH: (GYHKIUS, rpaduk (QyHKIUH, HYIH
(yHKIMHU, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA, MPOMEKYTKHA BO3pPACTAHUS,
yObIBaHUs, HauOoJbIlIce W HAaUMEHbIIEEe 3HAUYCHUS (DYHKIMH; yMEHHE
OTIEPHPOBATh TOHATHAMH: MpsiMas MPONOPIHOHATIBHOCTD, JHHEHHAs
¢byHkuus, KBagpaTUdHas (QYHKIHS, OOpaTHAs MPOMOPIHUOHAIBHOCTS,
napabona, rumepbosia; yMEHHE CTpOUTHh rpaduku  QyHKIUH,
UCIIOJBb30BaTh TpaduKH IS OINpPENEeICHUS CBOWCTB MPOIECCOB |
3aBHCHUMOCTEH, Al PEelIeHHs 3a7ad U3 APYTHX Y4EOHBIX NMPEIMETOB U
peanbHON KU3HHU;, YMEHUE BBIPAXKaTh (OPMYIIaMH 3aBUCHMOCTH MEXTY
BEJTMYNHAMH

YMenune ONICpUPOBATH IIOHATUSAMMU. IIOCJIICAOBATCIIBHOCTD,
apudmeTnyeckas ¥ TeoMeTpruyecKas Iporpecchy; yMEHHE UCII0Ib30BaTh
CBOMCTBA MOCJIEI0BATENILHOCTEN, (POPMYJIBI CYMMBI U OOIIETO0 YjieHa Mpu
pelIeHNH 3a/1a4, B TOM YHUCIIE 337a4y U3 JPYruX y4eOHbIX MPEAMETOB U
pEabHOM )KU3HHU

YMeHue pemarh 3a7ayd pa3HbIX TUMNOB (B TOM 4YHCII€ HAa MPOLEHTHI,
JIOJIM U 4acTH, JBWXKEHHE, padoTy, IIEeHYy TOBAPOB U CTOMMOCTb MOKYIOK
W yCIyr, HaJOTH, 3aJa4yd U3 OOJacTH YIpPaBJICHUS JUYHBIMU U
ceMeiHbIMU (PMHAHCAMU); YMEHHUE COCTABIISITh BBIPAKEHUS, YPaBHEHMUS,
HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3a/1a4M, HCCIEA0BATH IIOIYYEHHOE
pelIeHre U OLIEHUBATh MPaBI0NOJ00HOCTD MOJYYEHHBIX PE3y/IbTaTOB

YMeHne omnepupoBaTh MOHATHAMHU: (QHUTypa, TOYKA, OTPE30K, MpsMas,
Jyd, JJOMaHasi, yroJI, MHOTOYT'OJIbHHK, TPEYTOJIbHHK, paBHOOCIPEHHBIN 1
PaBHOCTOPOHHUI  TPEYroJbHHUKH, TPSIMOYTOJLHBIA  TPEYTOJIBHUK,
MeanaHa, OWCCEKTpHCa W BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJbHUK,
napajiesiorpaMMm, poMO, TMPSMOYrOJbHHK, KBaJpar, Tpareus;
OKpPYXXHOCTB, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
durypamu; yMeHHe pemarb 3aJaud, B TOM YHCIE M3 TIOBCEIHEBHOM
KU3HU, HA HAXOXKJICHHEC T'€OMETPUYCCKUX BEIMYUH C TPUMEHCHHUEM
W3YYCHHBIX CBOUCTB (PUTYD U (PaKTOB

10

YMeHue omnepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapajuieIbHOCTh M MEPHEHAUKYISIPHOCTh MPAMBIX,
yroil MeXAy MpsAMBIMH, NEPIEHAUKYISAp, HAKIOHHASA, MPOEKIU,
nopobue Quryp, mogoOHbIE TPEYrOJIbHUKH, CUMMETPHS OTHOCHTEIHHO
TOYKM W TPSIMOW; yMEHHE pAacClO3HaBaTh PABEHCTBO, CUMMETPHIO U
nopobue ¢Guryp, mapasuienbHOCTh W NEPIEHIUKYISIPHOCTh NPSIMBIX B
OKpY>KaIoIlleM MUPE

11

YMeHue onepupoBaTh NOHATHIAMMU: JIMHA, PACCTOSHUE, YroJl (BeIU4rnHa
yria, CHHYC M KOCHHYC Yrja TpEyroJibHUKa), IUIOIa/lb;, YMEHHUE
OILICHUBATh pa3Mepbl NPEAMETOB U OOBEKTOB B OKPYKAIOLIEM MHPE;
yMEHUE  TNPUMEHATh  (opMyasl  mepumerpa W IJIOLIAJIU
MHOTOYI'OJIbHUKOB, JUIMHBl OKPYXHOCTH M IUJIOIIAJM Kpyra, oObema
IPSIMOYTOJIBHOTO ~NApajuIeNICNUIENa; YMEHHUE IPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE  COOTHOIICHUS IS
BBIYMCIIEHUS IJIMH, PACCTOSIHUM, TUIOMAJEeH

12

YmMmenue I/I306pa)l(aTB IIJIOCKHE (I)I/II‘ YPEBL )51 ux KOMGI/IHaHI/II/I,
IPpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT PpyKH, C TIIOMOLIBIO I1I€pTé)KHI>IX
HHCTPYMCHTOB W JJICKTPOHHLBIX CPCACTB IO TCEKCTOBOMY  MJIN




CHUMBOJIbHOMY OIMMCAHUTIO

13

YMeHue onepupoBaTh NOHATHAMU: IPSIMOYTOJIBHASA CUCTEMA KOOPAVHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YHCJO, CKAISIPHOE NPOMU3BEICHHE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI ¥ KOOPJMHATHI JUIsl IIPEJACTABICHUS JAHHBIX U PELICHMS 3a/1ad,
B TOM YHUCJIE€ U3 JPYTUX Y4€OHBIX IPEIMETOB U PEaIbHOM KU3HU

14

YMeHue OmnepupoBaTh TMOHSATHAMHU: CTOJIOMKOBBIE U KpPYrOBBIE
IMarpaMMbl,  TaONWIBL,  cpenHee — apudMeTHYecKoe,  MeEIuaHa,
HauOoJbllee ¥ HAaMMEHbIIEE 3HAYEHUs, pa3Max YHCIOBOTO Habopa;
yMEHUE  W3BIEKaTh, HHTEPIPETUPOBATH H  NPeoOpa30OBBIBATH
nHPOpMAIMIO, TIPEACTABIEHHYI0 B TaOMUIaX HW Ha JUarpammax,
OTPaXKAIOUIYI0 CBOWCTBA M XapaKTEPUCTUKH pPEaTbHBIX IPOIECCOB U
SBIICHWII; =~ YMEHHE  pacllO3HaBaTh W3MEHYMBHIC  BEIMYMHBI B
OKPYKaIOIIEM MHpe

15

YMeHue omnepupoBaTh MOHATUAMU: CIy4alHBIM ONBIT (CiydalHbII
9KCIIEPUMEHT), JJIEMEHTapHOe COObITHE (PJIEMEHTapHbI  HCXO0J)
CIIyJailHOTO OTBITa, CIydallHOE COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHME HaXOJUTh BEPOSITHOCTH CIy4alHBIX COOBITHII B OMbBITAX C
PaBHOBO3MOKHBIMHM  3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHE pellaTh
3aladyd METOJIOM OPraHM30BaHHOTO Tepedopa M C HUCHOJIb30BaHUEM
MpaBWJIa YMHOXKEHHUS; yMEHHE OIICHUBATh BEPOSTHOCTHU pEalIbHBIX
COOBITUH W SBJIECHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSTHBIX COOBITMM B OKPYXKAIOLIEM MHPE U B JKU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEIN U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpATh MOIXOANIANA W3YYCHHBIM METOA MJIs pelIeHUs
3a/1a4d, TMPUBOJUTH TMPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE M JKU3HHU, PACIIO3HABATH NPOSBIICHUE 3aKOHOB MAaTEMaTHKH B
HUCKYCCTBE, OIMCHIBAaTh  OTICIBbHBIC  BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJ€ Pa3BUTHUA MATEMAaTHKH KaK HayKd, INPUBOIUTH
pUMEPBl MATEMATUYCCKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOH M
BCEMHUPHON UCTOPHUH

IHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbIX HA

OI'2 ITIO MATEMATHUKE
Kon IIpoBepsieMbIii 3JIeMEHT COAECPKAHUS
1 Yucna ¥ BBIYMCIECHUS
1.1 HatypanbHble u nensle uncia. [IpusHaky 1eIMMOCTH LENBIX YHCET
12 OOBIKHOBEHHBIE U JAECATHUHBIE TPOOU, IPOLEHTHI, OECKOHEUHbIE MEPUOTNIYECKIE
] apodu
1.3 ParmonanbHble yncaa. ApupMeTnyeckre onepalyy ¢ paMoHaIbHBIMU YUCIIaMU
1.4 JlelicTBuTeNnbHbIE uuCla. ApuU(MeTHUeCKHe omnepanuu ¢ JeHCTBUTENbHBIMU
] YUCIIAMU
15 [TpubnuxEéHHbIE BBHIYMCICHUS, NpPaBWIA OKPYIJEHMs, IPUKHUIKA U OIEHKa
' pe3ynbTaTa BEIYMCICHUN
2 AnreOpanyeckre BbIpaXKEeHUs




2.1 bykBeHHbIE BbIpa)KEHUs (BBIPAKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenbiM nokasateneM. CrTeneHb C palUOHAJbHBIM IOKa3aTeleM.
' CBoiicTBa cTEneHu
2.3 MHorouseHbI
24 AunreOpandeckast JpoOb
75 Apudpmernueckuii KOpPEHb HaTypalbHON CTEIICHHU. JHencreus c
apuMeTHUECKUMHU KOPHSIMH HATypaJIbHON CTECTICHN
3 YpaBHEHMS U HEPaBEHCTBA
31 enbie n IpoOHO-panioHanbHble ypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
YpaBHEHUM
39 Hensle u napoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPABEHCTB
3.3 Perrenne TeKCTOBBIX 33724
4 UncnoBele NOCIEA0BATENbHOCTH
4.1 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
49 Apudmernueckas © reoMerpuueckas mnporpeccuu. @Dopmyna  CIOKHBIX
MIPOLIEHTOB
5 OyHKIMH
OyHkuus, cnocoOsl 3ananus GyHkun. I'papuk pynkmuu. O61aacTb onpeneneHus
U MHOXecTBO 3HaueHWd  ¢yHknuu. Hymm  dyaxkumm.  [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIMU. MaKCUMyMBI |
MHUHUMYMBI GyHKIUU. HawmOosblliee W HaWMeHbIlee 3HaYeHHWE (YHKIMUW Ha
MIPOMEXKYTKE
6 KoopanHatel Ha IpsiMOH U TIJIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexkapTOBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpust
7.1 ['eomeTpuueckue GUTrypbl U UX CBOMCTBA
7.2 TpeyroapHuK
7.3 MHOTroyrojabHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKix BeJIMUrH
7.6 BekTopsl Ha miockocTr
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padst
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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