OOKYMEHT NOANNCAH
ONEKTPOHHOW MOANMUCHIO

Ceptudbukat: 00B4A49C2125FF71065A99798A177541F5
Bnapeneu: KyxtuHa EBrenus BacunbesHa
[HeictButenex: ¢ 15.07.2025 po 08.10.2026

AHHOTAHUSA

K pa0oueil nporpamMmMe 1o MaremMatuke 1Js 7-9 kjiaccos

(yriry0/1eHHBI YPOBEHb)
OCHOBHOe€ 00111ee 00pa3oBaHue

YueOHbIii IpeiMeT | MATEMATHKA
Kaace 7-9
Cpok peanmu3zanuu | 3 roga

KoaunuecTBo 4acoB

B 7 ximacce — 8 yaca B Hezelo; HTOTO 272 yaca B TOJ;
B 8 knacce — 8 yaca B Hezem0; HTOro 272 Jaca B TOJI;
B 9 knacce — 8 yaca B Hezem0; HTOro 272 Jaca B TOJI;
Wroro: 816 yacos 3a 3 rona oOyueHusl.

Pabouasn
nporpaMmma
COCTaBJIEHA B
COOTBETCTBHH C:

- dI'OC 000, ®OIT OO0 yuebHbIx KypcoB: «Anredpa 1 Havaa
MaTeMaTHYECKOro aHaIn3ay, «l'eoMerpus», «BepoaTHOCT 1
CTaTUCTHKa» YrI1yOJIE€HHOTO YPOBHS.

Y4yeOHukK

AnreOpa: 7 kinacc: yueOHUK JUIsl ydariuxcs 00eo0pa3oBaTebHbIX
yupexaennil. Asropsl: FO.H.Maxkapsrues,H.I'.Mun ok, K. 1. Hemkos,
C.b.CyBopoBa.M.: Ilpocsemnienne,2025.

Anrebpa: 8 kimacc: yueOHUK JUIsl ydaruxcs o0meo0pa3oBaTeIbHbIX
yupexaennil. Asropsl: FO.H.Maxkapsrues, H.I'.Mun ok, K. 1. Hemkos,
C.b.CyBopoBa.M.: IIpocsemnienue,2025.

Anrebpa: 9 knacc: ydeOHUK JUTsl ydarmuxcs 001meo0pa3oBaTeIbHBIX
yupexaennii. ABropsl: FO.H.Makaperues,H.I'.Mun ok, K.1.Hemikos,
C.b.CyBoposa.M.: IIpocsemnienue,2025.

I'eometpus. 7-9 kmacc: yaeOHUK A1100111€00pa30BaTEIbHBIX
yupexaennii. ABTopbl:JI.C. Atanacsas, B.®.byry3os, C.b.Kagomues u
npyrue M.: IIpocsemenue, 2025

BepostHocTh u cTaTuctuka: 7-9-¢ kiracchl: 0a30BbIi YPOBEHB: YUeOHUK:
B 2 vacTsx, 7-9 knaccel/ Beiconkuii U.P., Slmenko WU.B.; mox pen.
SAmenko U.B., Akunoneproe o6miectBo «M3aaTenbeTBo
«[IpocBemienue».

® Marematuka. BeposTHOCTh M CTaTHCTHKA: 7-i Kiacc: yriryOJIeHHBIH
ypoBeHb: yueOHuK; 1-¢ uznanue bynumosuu E.A., BynasrueB B.A.
Axuunonepnoe o6mectBo «M3narenbctBo «IIpocBenienuey

* MartemaTuka. BepoaTHOCTb U cTaTHCTUKA: §-1 KJIacC: yrIyOJlIeHHBIH
ypoBeHb: yueOHukK; 1-e nznanue bynumosud E.A., bynbsiues B.A.
AxuunonepHoe o6mectBo «M3narenbctBo «IIpocBenienue

* MaremaTuka. BepoaTHOCTb U cTaTHCTUKA: 9-1 KJIacc: yriryOJlIeHHBIH
ypoBeHb: yueOHuK; 1-e nznanue bynumosuu E.A., bynbsiues B.A.
AxuunonepHoe o6mectBo «M3narenbctBo «lIpocBemienue»

Hean uzyyenus

e ¢dopMupoOBaHUE MIPEICTABICHHI O MAaTEMaTHUKE KaK
YHUBEPCAIbHOM SI3bIKE€ HaYKH, CPEICTBE MOJICITUPOBAHUS SIBICHUN U
MPOIIECCOB, 00 UESIX U METOJaX MAaTEeMaTHKHU;

®  pa3BUTHE JIOTMUYECKOTO MBILIJIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKeHUs, ATOPUTMHUECKON KyIbTYphl, KPUTUYHOCTH
MBIILJICHHUS Ha YPOBHE, HEOOXOAMMOM Il Oymyieit
podecCOHABHOM IeATENBHOCTH, a TAKXKE MOCIETYIONEro
00yueHus B BHICIIEH MIKOJIE;

® BOCMHTaHHE CPEICTBAMHU MATEMATUKU KYIbTYpPhI JINYHOCTH,
MMOHUMAaHUS 3HAYUMOCTH MaTEMAaTUKHU JJIs1 HAYYHO-TEXHHUYECKOTO




rporpecca, OTHOIIEHHUS K MaTeMaTHKE KaK K YaCTH
00I1eYeNI0BeUECKON KyIbTyphl Yepe3 3HAKOMCTBO C UCTOPHEH
pa3BHUTHUS MATEMATUKH, IBOJIIOLIMEN MaTEMaTUHYECKUX UJIEH;

®  OBJIAQJICHUE CUCTEMOM MAaTEMATUYECKHUX MMOHITUI, 3aKOHOB U
METOJI0B, U3y4aeMbIX B Ipezesiax OCHOBHOI 00pa3oBaTeIbHON
nporpamMMbl  00111er0 0Opa30BaHMUs;

® OCO3HaHHWE M OOBSICHEHUE POJIH N3YICHHBIX TOHITHIA, 3aKOHOB H
METOJIOB B ONMCAHUU U UCCIEIOBAHUU PEATBHBIX MTPOIIECCOB U
SIBJICHUH; TOHUMAaHUE OCHOB aKCMOMATHUYECKOTO TIOCTPOEHUS TEOPHUIA;
MPEICTAaBIICHHE O MAaTEMAaTUYECKOM MOJICIIMPOBAHUU U €r0
BO3MO>KHOCTSIX;

e  OBJIAQJCHUE MATEMAaTUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM,
HayaJIbHBIMU TIOHSITHSIMU JIOTUKU U MIPUHITUTIAMUA MaTeMaTUYECKOTO
JIOKA3aTeNIbCTBA; CAMOCTOSTEILHOE MTPOBEJACHUE I0KA3aTEIIbHBIX
pacCyXJICHUI B X0JI€ PELICHHUS 3a]1a4.




MHMHUCTEPCTBO IMPOCBELEHUSI POCCUICKON ®EJEPALIUA

MunucTepcTBO 00pa3oBanus U Hayku KpacHOIapcKoTo Kpast

MynununansHoe oopazoBanne CTapoMuHCKU pailoH

PACCMOTPEHO

MO yuuTeneit MaTeMaTUKH
PykoBonutens MO

T.H.Caryn

IIporokon

ot "28" aBrycra2025 r. Nel

MBOY COII Ne 1 um. 11.®. Bapasssl

COI'JTACOBAHO YTBEPXJIEHO
3amecturens qupexkTopa no Y MP pelIeHneM Te1aroru4eckoro CoBera
10.H.AAmenko oT «28» aBrycra 2025r. mpoTtoxoin Nel
JIMpeKTOop LIKOJIBI
E.B. KyxTuna

ot "28" aBrycra 2025 1.
[Tpuxas

ot "28" aBrycta2025 r. Ne 484

PABOYASA TIPOI'PAMMA

yueOHoro npeamera «MaremaTtuka (yriry0JeHHbIA YPOBEHbD)»
Ut oOyJarmuxcs 7-9 Ki1accoB 0CHOBHOTO 00111ero 00pa3oBaHuUs

CocraButens: CBatyH Taresina HukonaeBHa -
YUUTEIb MaTEeMaTHKH

ct.CtapoMHuHCKas
2025 rox



PABOYASI IPOTPAMMA
(ID7131526)

yueOHOro Kypca «AJureopa (yriaydJeHHbIl YPOBEHb)»



IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3yd4eHHe APYruX ITUCIMILIMH KaK €CTECTBEHHO-HAyYHOTO, TaK U TYMAaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOAWMO Ui TPOJODKEHUS 00pa3oBaHWS WM IS MOBCEIHEBHOU
*u3HU. PazBuTHe y oOy4aromuxcs Hay4YHBIX MPEACTABICHUN O MPOMCXOXKICHUH U CYITHOCTH
anreOpanvecknx aOCTPaKIMi, CHocoO0e OTpPaKeHUS MATeMAaTHYCeCKOH HAyKOW SIBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4ECTB
MBIIUICHUS, HEOOXOAUMBIX JI aJalTalliid B COBPEMEHHOM LH(ppoBOM obmiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JeWCTBUS, BBIBOJBI, (OPMYIHUPOBATh yTBepxkaAeHUs. OCBOCHHE Kypca anreOpbl oOecriednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOUIMXCS: OHH HCIOJB3YIOT JIEAYKTUBHBIE U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
o0OyJaromuxcs, TOATOMY CaMOCTOATENBHOE pelieHHe 3aqad  OOYyJalOUIMMHUCS — SBISIETCS
peannzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B ctpykType mporpaMMel yueOHOTO Kypca «Anredpa» yriiyOoJl€HHOTO N3y4eHHUs OCHOBHOE
MECTO 3aHMMAIOT  COJIepXKATeIbHO-METOANYecKne JMHUHM: «Yucima ©  BBIYHCIICHHSY,
«AnredpanuecKue BBIpaXECHH», «YPaBHEHUS W HepaBeHCTBay, «DyHkmmm». Kaxnmas u3 THx
COJIepKaTeTbHO-METOTUYECKUX JIMHUH pa3BUBAeTCs Ha MPOTSHDKEHUU TPEX JIET U3ydeHHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €ro JIMHUSAMH. B X0/1e n3ydeHus Kypca 00yJaromuMcs TPUXOIUTCS
JIOTHYECKU PACCYKIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIA S3BIK. B CBs3M ¢ ATHM B
nporpaMMmy  y4eOHOro Kypca «AunreOpa» BKIIOYEHBI HEKOTOpPBIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKOTo o0pa3oBaHHS U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTrO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOM JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTHYECKOTO MBIIUICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIs MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 0O0IIero 00pa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABCHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOYYarOUIMXCS
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO sl pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
IIPEIMETOB U OKpYy’Karollel peasbHOCTH. Ha ypoBHE OCHOBHOIO 0011ero 00pa3oBaHus y4eOHbII
MaTepuan TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBhIpaXeHW. Anredbpa IEeMOHCTPUPYET
3HaUEHUE MaTEeMaTHKU KaK s3bIKa ISl TOCTPOEHUS MAaTeMaTHYeCKHX MOJeNel, OMMCcaHus
IPOIIECCOB M SBJIEHUH peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT Takke
JanbHellee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOAMMOro, B YacTHOCTH, IS
OCBOGHHMSI Kypca HWHPOPMATUKHU, U OBJAJCHHE HABBIKAMHU JIEAYKTUBHBIX PaCCYXKJICHUH.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HaHUH 0 QYHKIMAX KaK BaXHEHIIeH MaTeMaTHYeCKOW MOJIEIH JJIsi OTUCAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEJCTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHOTO, CHMBOJIHMYECKOTO0, rpadudecKoro,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

YrayOn€HHbli  Kypc — anreOphl  XapakTepU3yeTcs H3YU4EHHEM  JIOTOJIHUTEIBHOTO
TEOPETHUYECKOTO ammapaTa W CBS3aHHBIX C HAM METOJOB pEIICHHUs 3amad. Anredpa sBIsSETCS
SI3BIKOM JIISl OTHMCAaHHWsST OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)XHT OCHOBOM MaTeMaTHYeCKOTO
MozenupoBanus. [lpu 3ToM caMu OOBEKTHI MAaTEMaTHYCCKHX YMO3AKITIOUYCHUU W MPHHSTHIE B
anredpe mpaBuiia UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 00OCHOBBIBATh
W JIOKa3bIBaTh CYXKJCHHUS, Pa3BHBAIOT MAaTEMATUYCCKYI0 WHTYHUIIUIO, KPaTKO W HArJsIHO
PaCKpBIBAIOT MEXaHU3M JIOTHUECKUX TTOCTPOCHHUH M yJaT UX MPUMEHEHUI0. TeM caMbIM anredpa
3aHMMAaeT OJHO W3 BEAYIIUX MECT B (POPMHUPOBAHUH HAYYHO-TCOPETUUYCCKOTO MBIMUICHHUS
00yJaronuxcs.

CornacHo yueOHOMY TUIaHy B 7-9 kjaccax u3ydaeTcss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PA3NeNlbl colepKaHus: «Uuciaa W BBIYHACICHUS,
«Anredpanyeckue BRIPAKECHUS», «Y PAaBHEHHS U HEPABEHCTBaAY, « DyHKITUNY.

Ha usydenue yuebHoro kypca «Anredpa» orBoautcs 408 gacoB: B 7 kiacce — 136 gacoB
(4 gaca B Henenmto), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucsa 1 BIYUCTEHUS

Panmonanenpie uncna. CpaBHEHHWE, YIOPSIOYMBAHUE W apU(PMETHUSCKUE JEHCTBHS C
panMoHaIBHBIMH YKciIaMu. YucaoBas mpsiMasi, MOJ1yJIb YMCIIa.

Crenenb ¢ HaTypalbHBIM IOKa3aTejleM U €€ CBOWMCTBA. 3aluCh YHUCIa B JIECATUYHOM
MO3UIIMOHHON CUCTEME CUUCIICHHUSI.

Pemenune TekcToBBIX 3ahay apudmernyeckuMm crnocoboMm. Pemenue 3amau u3 peanbHOU
MPaKTUKH HA YacTH, HA JPOOH, HA TPOLIEHTHI, IPUMEHEHHE OTHOIICHUM U TPOMOPIHUN MpU
pelieHuy 3a1a4, perieHre 3aaa4 Ha IBIKeHHE, paboTy, MOKYITKH, HAJIOTH.

JemumocTh 1ienbix yucen. CBOMCTBA IETUMOCTH.

[Ipocteie u coctaBHble yncia. YéTHble U HeUE€THBIE uncna. [IpusHaku nenumocTu Ha 2, 4,
8,5,3,6,9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI U MPOU3BEACHUS IIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUIECKUM COJIEPIKAHUEM.

Haunbonpmmii oOmuii nenuTenh ¥ HauMEHbIee oOIIee KpaTHOe IABYX uucen. B3zanMuo
MpoCThIE yncia. AnroputMm EBkinja.

JHenenne ¢ octaTkoM. AprudMeTUIeCcKre Onepaluy HaJl OCTaTKaMH.

Auiredpanyeckue BbIpaKeHUs!

Bripaxxenue ¢ mepeMeHHBIMU. 3HAYCHHE BBIPAXEHHs C NepeMeHHbIMU. [IpencraBieHue
3aBUCHUMOCTH MEX]ly BEJIMUMHAMU B BUJE (OPMYIIBIL.

ToxnmectBo.  TokmecTBeHHbIE — MpeoOpa3oBaHUS — AITeOpandecKUX  BBIPAKCHHI.
JlokazaTeabCTBO TOXKACCTB.

Onnounensl. OqHOWIEH cTaHAApTHOrO BUAa. CTENEeHb OTHOYJICHA.

Muorounensl. MHorousneH cra"HaaptHoro Buzaa. CreneHb MHorowieHa. CrokeHue,
BBIYMTAHHUE, YMHOXEHHE U JelieHne MHOrowieHoB. [IpeoOpazoBaHue 1LEIOro BBIPRKEHUS B
MHorouseH. Kopau MHOrousena.

@opMynbl COKpaIIEHHOTO YMHOXEHUS: KBaJpaT CyYMMbl M KBaApaT pa3HOCTH JIBYX
BBIpOKEHUH, KyO0 CyMMbl U KyO pa3HOCTH [BYX BBIP@KEHUH, Pa3HOCTh KBaJAPaTOB JABYX
BBIPKEHUH, MPOU3BEJCHUE PA3HOCTH U CYMMBI JIByX BBIPQXKEHHI, CyMMa U pa3HOCTbh KyOOB
JIBYX BBIPaKEHUM.

Pa3znoxxenne MHOTOYJIeHa Ha MHOXHTETU. BbiHeceHHe OOIero MHOXKHTENS 3a CKOOKH.
Merton rpynmnupoBKU.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHenue ¢ oaHou nepemeHHou. Kopenb ypaBHeHus. CBOMCTBa ypaBHEHHMI C OJHOM
NepeMeHHOM. PaBHOCUIBHOCTh ypaBHEHUH. YpaBHEHUE KaK MaTeMaTH4ecKas MOJEb peaJbHOMI
CUTYaLINH.

JIuneliHOE ypaBHEHHE C OJHOM INEpeMEHHOU. YUMCI0 KOpHEH JIMHEWHOrO YpaBHEHWS.
Pemienue TEKCTOBBIX 3aJay C NOMOIIBIO JIMHEWHBIX ypaBHEHHMU. JIMHEHHOE ypaBHEHHUE,
coJiepariee 3HaK MOJTyJIsl.

YpaBHeHne ¢ JByMsl TepeMeHHbIMU. [paduk nUHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMU. CHUCTEMBbI JTMHEHHBIX YpaBHEHUN ¢ MByMs mepeMeHHbIMU. ['paduueckuit meton
pelIeHusl CUCTEMBI JJUHEHHBIX YPAaBHEHHUM C ABYMs MEpEMEHHbIMU. Perenue cucteM JTuHEHHbIX
YpaBHEHUH C JBYMSI MEPEMEHHBIMM METOJOM MOJCTAaHOBKM M METOAOM cioxeHus. Cucrema
JBYX JJUHEUHBIX YPAaBHEHUU C IBYMS IEPEMEHHBIMHU KaK MOJIEIb PEAIbHON CUTYallUH.
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DyHKUUHA

Koopaunara toukn Ha npsAMon. UuciaoBble INPOMEKYTKU. PaccTrosiHue Mexay IByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronpHast cucrema KoopauHat. AOciyicca M OopIuHaTa TOYKM Ha KOOPAWHATHOMN
wiockoctu. Ilpumepsr rpadukoB, 3amaHHBIX GopMmynamMu. YUreHne TrpadUKOB peaTbHBIX
3aBUCHMOCTEH.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH MEXy BennuuHaMmu. [lonsatue ¢pyHkuuu. OyHKIUS Kak
MareMathueckas MOJENb pealbHOro mnpoiecca. OOnacTh ompeneneHuss U 001acTh 3HAYCHUU
¢bynkuuu. CriocoOs! 3axanus Gyakuun. ['papux Gyakuun. [ToHATHS MakcuMymMa U MHHUMYyMa,
BO3pacTaHMsl U yObIBaHMsI HAa IPUMEPAX PeasIbHbIX 3aBUCUMOCTE.

Jluneitnas ¢yHkims, e€ cBoiictBa. ['paduk muneliHoi Qynkuuu. ['paduk pyrkmm y = [X|.
KycouHo-3a1anHbIe pyHKINN.

8 KJIACC

Yucia v BBIYUCTICHUSA

KBanparusie kopHu. ApudmeTndeckuili KBaJpaTHbIN KOpeHb U ero cBoiicTBa. [lonsTue
UppaluoHaibHOro 4ucna. JledcTBus ¢ uppaluoHaIbHBIMM unciamu. CBoMcTBa NEHCTBUM C
MpPALMOHAIBHBIMU YicIaMi. CpaBHEHNE UPPALIMOHAIIBHBIX YUCEIL.

[IpencraBneHus o pacIIMPEHUSIX YACIOBBIX MHOXKECTB. MHOKECTBA HATYPaJIbHBIX, LETBIX,
palMOHANBHBIX, AEUCTBUTENBHBIX yKcell. CpaBHeHHE uncen. YncnoBbie MPOMEKYTKH.

HevictBuga ¢ ocrtatkamu. OctaTku creneHeil. lIpuMeHeHue OCTaTKkoB K PEHICHUIO
YPaBHEHHH B LIEJBIX YUCIIAX U TEKCTOBBIX 3aJad.

PazMepsl OOBEKTOB OKPYKAIOLIET0 MHpa, AJIUTEIBHOCTh IMPOLIECCOB B OKPYXKAIOLIEM
mupe. CTaHIapTHBIM BUJI YHCIIA.

Anredpanyeckue BbIpasKeHU s

AnreOpanyeckast ApoOb. JlonmycTumble 3HaYeHHs MEPEMEHHBIX B APOOHO-pPALlMOHATIBHBIX
BbIpaxkeHUsAX. OCHOBHOE CBOMCTBO anredpanueckoi qpoodu. CrnokeHue, BBIUNTaHUE, YMHOKEHHE
U JienieHue anredpandeckux qpooeit. Breinenenue nenoit yactu anredpandeckoil Jpoou.

PanmonanbHble  BelpakeHHMs.  TOXIECTBEHHbIE  NPeoOpa3oBaHMs  PaLMOHAIbHBIX
BBIPAKCHUM.

JlonmycTiMble 3HAu€HHs] MEPEMEHHBIX B BBIPAKCHMSX, COJAEpKAIIUX apudMeTHUecKue
KBaJpaTHble  KOpHU. To)XJaecTBeHHbIe  NpeoOpa3oBaHUs  BBIPAKEHHUM,  colepalux
apupMeTHYeCKHe KBaJIpaTHbIe KOPHHU.

Crenenp c wenbIM TMokazaTeneM u e€ cBoicTBa. IIpeoOpa3oBaHue BbIpaXKeHHUH,
COJZIEpIKaIUX CTEIEHMU.

YpaBHeHus 1 HEPABEHCTBA

KBanpatHoe ypaBHenue. Dopmyna KOpPHEM KBaIpaTHOro YypaBHeHHsA. KosmuecTBo
JNEVCTBUTENBHBIX KOPHEN KBaJpaTHOro ypaBHeHHMs. Teopema Buera. YpaBHeHus, cBOAUMBIE K
JUHENHBIM YpAaBHEHUSM WM K KBaJpaTHbIM ypaBHeHusM. KsaapaTHoe ypaBHEHue c¢
napaMeTpoM. PenieHne TeKCTOBBIX 3aad ¢ TIOMOILBIO KBAAPAaTHBIX YPABHEHUM.

JlpoOHO-panvoHaibHbIe ypaBHEeHUs. PemieHue ApoOHO-pallMOHATIBHBIX  YPaBHEHMH.
Pemienne TeKCTOBBIX 3a7jay C MOMOIIBIO JIPOOHO-pAIlMOHANBHBIX YypaBHeHMH. I'paduueckas
UHTEPIIpETALS YPAaBHEHUN € ABYMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBa. CBONCTBA YHMCIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. Crtporue u Hectporue HepaBeHcTBa. CliokeHHE U
YMHOKEHUE YHCIOBBIX HepaBeHCTB. OleHMBaHME 3Ha4YeHMsI BblpakeHUs. Jloka3aTesnbcTBO
HEPaBEHCTB.

[loHdATHE O pEIIEHMM HEPABEHCTBA C OJHOM IIepEeMEHHOM. MHOKECTBO pelIeHUN
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM IIEPEMEHHOM M MHOXKECTBA €ro peuieHuid. Pemenue
JIMHEIHBIX HEPABEHCTB € OJIHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM IepeMeHHOW. Penmenne TeKCTOBBIX 3a/1a4 C MOMOUIBIO JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

D yHKUUHA

Ob6nacTb ompeneneHus 1 MHOXKECTBO 3HaueHUM QyHKuuu. CriocoObl 3amaHus (PyHKIUH.
I'paduk ¢ynxuu. Yrenue cBoiicTB pyHkuuu no e€ rpapuxy. Ilpumepsl rpagpukoB QyHKIUH,
OTpakaroIlUX peaJbHbIE IIPOLIECCHI.

JIuneitnast pynkuusa. OyHKINH, OMUCHIBAIOLIME TPIMYIO U OOpPAaTHYIO MTPONOPLMOHAIbHbBIE
3aBUCHUMOCTH, UX IpapuKu.

Oyuxumn Y = kX, y = kx + b, y = k/x, y = X3, y = VX, y = || 1 ux cBoiictBa. Kycouno-
3aJlaHHbIe DYHKIUH.

9 KJIACC

Yucja v BbIYMCTEHUS

Kopens n-ii crenenu m ero cpoiicTBa. CTENEHb C palMOHAJbHBIM TOKa3aTeIeM M €€
CBOWCTBA.

AnredOpanyeckue BbIpasKeHU s

ToxxnecTBeHHBIE TIPeoOpa30BaHMs BBIPAXKEHUH, COJEpXKAIMUX KOPEHb N-H CTETCHH.
ToxnecTBeHHbIE MPeOOpa3OBaHUs BBIPAKEHUM, COAEPKAIIUX CTENEHb C PALMOHAIBHBIM
MOKa3aTeseM.

Ksanmparubsiii TpéxuieH. Kopuu kBagpaTHoro tpéxwieHa. PasnojkeHue KBaJpaTHOTO
TpEXUiieHa Ha JIMHEHHBIE MHOXKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

buxBanpatueie  ypaBHeHus. [Ipumepsl  mpUMEHEHHWH  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI TTIEPEMEHHOM, rpadUIECKOTO METOIa TP PEIICHUU YpaBHEHUN 3-U U
4-i1 cTenieHen.

Pemenue npoGHO-paliioHATBHBIX YPABHEHUH.

Pemenune cucreM ypaBHEHUW C ABYMSI MEpPEeMEHHBIMHU. PelieHune mpocTeHIInX cucreM
HEIMHEWHBIX YpaBHEHHH C JByMsl TNepeMeHHbIMHU. ['paduyeckuii MeTon perieHus CUCTEMbI
HEJIMHEHUHBIX YPaBHEHHU ¢ JByMs nepeMeHHbIMU. CHUCTeMa JIByX HEJIMHEHHBIX YpPaBHEHHUU C
IBYMsI IEPEMEHHBIMH KaK MOJIENIb PEAIbHON CUTYaIIUH.

Uucnossie HepaBeHCTBaA. PellieHne TMHENHBIX HepaBeHCTB. [loka3aTenbCcTBO HEPABEHCTB.

KBagpaTtHble HepaBeHCTBAa C OJHOM IepeMEHHOH. PelieHue KBaJpaTHBIX HEPABEHCTB
rpaguyecKkuM METOJOM M METOJAOM HHTEpBaJIOB. METOJ HWHTEPBAJOB IS pPalMOHAIBHBIX
HepaBeHCTB. [IpocTeiie HepaBeHCTBa C TapaMETPOM.

Pemrenne TeKCTOBBIX 3a71a4 C MIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHnctBo ¢ nBymsi mepeMeHHbIMH. PelieHue HepaBeHCTBa C JBYMs IEPEMEHHBIMHU.
CucteMbl HEpaBEHCTB C JABYMS MepeMeHHbIMH. [paduueckuil MeTon pemieHuss CHUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.



DyHKUUHA

Oynkius. CpoiictBa  (QYHKOUMA: HyTH (QYHKIMHA, TPOMEXYTKH 3HAKOTOCTOSHCTBA
(GyHKIMHU, TPOMEXKYTKM BO3pacTaHus M YObIBaHHS (YHKUWHU, YETHBIC W HEUETHHIC (YHKIUH,
HanOoJIbIIIee U HAUMEHbIIIEE 3HAYCHNUS (DYHKIINU.

KBangpatnunass ¢ynkums u e€ cBoicTBa. lcmonb3oBaHWE CBOMCTB KBAJAPATUYHOMN
¢byakuuu s pemeHus 3anad. Iloctpoenue rpaduka kBagpatwuHoit (yHkuuu. IlomoskeHue
rpaduKa KBaJpaTUYHON (YHKIIMH B 3aBUCHUMOCTH OT €€ KodpduuueHToB. ['padukn GyHKIMA Y
=ax2, y = a(x — m)> u y = a(x — m)?> +n. Iocrpoenue rpadukoB (yHKIHH C MOMOIIBIO
npeoOpa3oBaHUi.

Hpo6Ho-nmuHelinas ¢pyaknus. MccaenoBanue QyHKITHA.

@yuknus Y = X" ¢ HaTypaJIbHBIM MOKa3atesneM N U e€ rpaduk.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[Tonsatne YHUCIIOBOM [IOCJIEA0BATEIBHOCTH. Koneunsie 51 OEeCKOHEUYHbIE
nocienoBareabHOCTU.  OrpaHHueHHass TOCJIeI0BaTeIbHOCTh. MOHOTOHHO — BO3pacTarolas
(yOmIBaromas) mocienoBareabHOCTh. CrocoObl 3amaHusl MOCIIEeN0BATEILHOCTH: OMUCATEIIbHBIN,
TaOJIMYHBIN, C TOMOIBIO POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

Apudmernueckas u reomerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(pMeTHIECKOH U
reoMeTpuuecKko mporpeccuit. Popmynbl N-ro 4yieHa apuMETUUECKOW M TeOMETPHYECKOMN
nporpeccuii. DopMmynbl CyMMBI TEPBBIX N YJIEHOB apU(PMETHUYECKON W TeOMETPUUECKOM
nporpeccuit. 3a1a4u Ha MPOIIEHTHI, 0AHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHMM OECKOHEYHO
yOBIBAIOIIEH TEOMETPHUUECKON TTPOTPECCHH.

Meron matematudeckoi uHaykuuu. [Ipocreitmme
INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMbLI YUEBHOI'O KVYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOT'O OBIIEI'O OBPA30OBAHU

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Pe3yJbTATBI OCBOCHHUS MPOrPaMMBI 110 MaTEMAaTHKE XapaKTEPU3YIOTCS B
YacTHu:

1) naTpMoOTH4€eCKOro BOCIIUTAHUS

MpOSIBIIGHUEM HHTepeca K TMPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHukKH,
LEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHUSIM POCCHUHCKHX MaTeMaTHUKOB U POCCUUCKOU
MaTeMaTH4eCKOMN IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JIOCTHKEHUH B PYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOs3aHHOCTEH TIpaKIaHMHA M pealu3allid ero IMpas,
MPEJICTAaBJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEyp TPakJaHCKOTO oOImiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHHIO TUYECKUX MPOOIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN
HayK{, OCO3HAaHUEM BAKHOCTU MOPAIIbHO-ITUUYECKUX NPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyAOBOI0 BOCIIMTAHMSA:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE€ B PEHICHUH MPAKTUUYECKUX 3a7ad MaTeMaTH4YeCKOM
HAMpPaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MATEMAaTUYECKOTO O0Opa30BaHMs Ha MPOTSHKEHUU BCEi
KU3HU JJIsl YCHEIHON MpodeCCHOHANBHON JIEATENHHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,



OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYAIbHON TpaeKTOpUM OOpa3oBaHUA U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH ;

4) 3cTeTH4eCKOro0 BOCIIMTAHUSA:

CMOCOOHOCTBIO K SMOLMOHATBHOMY M 3ICTETHYECKOMY BOCIPHUATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUN, YMEHHIO BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOI0 O3HAHUS:

OpHEHTAIEN B JESATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEACTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, IPHUPOAbI U OOLIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEUeCKON MESTEeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YEeCKON
KYJIbTYpOH Kak CpeICTBOM IO3HAHUS MHUpPaA, OBJAJEHUEM HAaBBIKAMHU HCCIIEI0BATENbCKON
NeSITENIbHOCTH;

6) ¢usnueckoro BocnuTaHusi, GOpMHMPOBAHMS  KYJbTYPbl 3A0pPOBbS U
IMOLMOHAJIBHOIO (JIaronoJIyus:

FOTOBHOCTBbIO MPHUMEHATh MAaTeMaTH4YEeCKHE 3HaHUS B HHTEpecax CBOEro 3J0pOBbs,
BEJICHUS 3[I0pPOBOr0 00pa3a >KW3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas ¢(usnueckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY U TAKOTO K€ IIpaBa JIpyroro 4yeioBeKa;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

OpUEHTAIlel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpY)KaIoIllel cpefbl, IUIAHMPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYXKaloUeil cpeiibl, 0CO3HAHUEM TJI00aNIbHOTO XapakTepa 3KOJOTHYECKHX
npoOJIeM 1 yTel UX PelIeHNUs,

8) apanTanuu K U3MEHSIOUIUMCS YCJIOBHAM COIMATBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSIX HEOMPEIENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JAESITebHOCTb, B TOM YHCJIE YMEHUE YYUTHCS y APYTHUX
J0JiIel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIbITA IPYTHX;

HEO0OXOIMMOCThIO B (POPMHPOBAHUU HOBBIX 3HAHUHM, (OPMYIUPOBATH WJIEU, MOHSITHUSA,
runore3bl 00 00beKTax U SBICHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI
cOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIEC PEIICHUS U
JecTBUs, GOPMYITHPOBAThH U OLEHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynapTate OCBOEHHS MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyd4atomerocss OyayT copMUpoBaHbI MeTampeAMeTHbIe pPe3YJbTaThl,
XapakTepU3YIOIIMECS  OBJAJACHUEM  YHUBEPCAJIBHBIMU  IIO3HABATEJIbHBIMU  JIEUCTBUSIMMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCUCTBUSIMU W YHUBEPCAIBHBIMU PETYIATUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:



BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBECHHBIC IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAYy TMOHATUAMH, (QOPMYIUPOBATH OMPEACICHUS TOHSITHUH,
yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUS JUIsl 00OOIIeHUS U
CpaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAIM3A;

BOCIIPHHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATH CYKJCHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENIbHBIE, €IUHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTHBOpPEYHS B (aKTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSIX, Mpeaiaratb KPUTCPUU IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, ICITYKTHBHBIX W WHIYKTHBHBIX
YMO3aKII0YeHNH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

pa3buparh JI0Ka3aTeIhCTBA MATEMATHYCCKUX YTBEPKICHHUH (TIPSMBIE U OT MPOTHUBHOTO),
MPOBOJUTH  CAMOCTOSITEJIBHO ~ JIOKa3aTeIbCTBA MaTEeMaTHYECKUX  (PAKTOB, BBICTpaWBaTh
apryMeHTAII0, MMPUBOJNUTH MPUMEPHl M KOHTPIPHUMEPHI, MPUMEHATh METOJ] MaTeMaTHYECKON
WHJIYKIIUH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh cnocob pemieHus ydyeOHOM 3afaun (CpaBHMBaThb HECKOJBKO BapHaHTOB
pereHusi, BBIOMpaTh HambOoJee TMOAXOMAINIMI C YU4ETOM CaMOCTOSTEIHLHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

HCIIOJIb30BaTh BOTIPOCHI KaK MCCIIEIOBATEILCKU HHCTPYMEHT MO3HAaHUS, (DOPMYITHUPOBATh
BOIPOCHI, (PUKCUPYIONTHE MPOTHBOPEUNE, POOIEMY, CAMOCTOSITEIbHO YCTaHABJIMBAThH UCKOMOE
U JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApPT'YMEHTHPOBATh CBOIO MO3UINIO, MHEHHE;

MPOBOJUTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IJIaHY AKCHEPUMEHT, MCCIEIOBaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB MEKITY
co0boii;

CaMOCTOSITENIBHO (OPMYIMPOBATH 000OIIEHUS M BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO
HaOMIOJICHUS, HCCIIEIOBAaHUS, OKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh MOJyYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUIaTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUH, JaHHBIX, HEOOXOIUMBIX JIs
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATH M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTABICHHUS;

BBIOMpaTh (popMy mpelcTaBieHUs WHGOPMALMU W WIUTFOCTPUPOBATH pEIIaeMble 3aaauu
cXeMaMu, AuarpaMMaMHu, UHOU rpadukoi U 1X KOMOWHAIUSAMU;

OIICHUBATh  HAAEKHOCTh UH(POPMALMU 1O  KPUTEPHUSIM, TMPEUIOKEHHBIM KU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YieOHbIe AeiicTBUSA

BOCHPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBHM C YCIOBUSIMH U LEJISIMHU
oOI1eHus, SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTaX, JaBaThb IIOSICHEHUS 10 XOJAYy pEIIeHHs 3aJaud, KOMMEHTHPOBATh I1OJYYEHHBIN
pe3yJbTart;



B X0Ji¢ 00CYXJEHHUS 3a7aBaTh BOMIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOIJIEMBI,
pemaemMoii 3a7a4M, BHICKAa3bIBaTh WJCH, HAIIEJICHHBIE HA MOWCK PEIIEHHs, COMOCTABISATH CBOM
CYXJICHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOra, OOHAPYKUBATh PA3IU4UE U CXOJCTBO
MO3UIINIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOIIIACHUS, CBOM BO3PAKECHHUS,

MPEICTaBIATh PE3YJIbTaThl PEIICHUS 3a/aud, SKCIEPUMEHTa, HCCIICIOBAHUS, IPOCKTa,
CaMOCTOSITEIGHO  BBIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOEHHOCTEH ayJUTOPHH;

MOHMMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHAYaJIbHOW pabOTHI mpu
pemeHnn Y4eOHBIX MaTeMaTHYeCKHX 3a/ad, NPHHUMATh [Eellb COBMECTHOW JIESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON PabOTHI, paclpeAeisTh BUIBI PadOT, JOTOBApUBATHCH,
00CYX/1aTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNMHOBBIX (opMax paboThl (0OCyXIeHUs, 0OOMEH MHEHUMH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM NIEHCTBHS C
IPYrUMH YJI€HaMH KOMaHJbI, OIICHWBATh KadeCTBO pe3yJbTaTa W KAayecTBO CBOETO BKJIajga B
oOMIMii pe3yabpTaT Mo KpUTepusiM, cHopMyITHPOBAHHBIM yIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA
Camoopranuszauus:

BBISIBJISAITh  MPOOJIEMBI  JUIsl  pElIeHUS B OKU3HEHHBIX U Y4eOHBIX CHUTYyalMsX,
OPUEHTHPOBATHCS B PA3TUYHBIX NMOAX01aX MPUHATHUS pelieHNH (MHAUBHUAYaIbHOE, IPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aJITOPUTM PELeHHs 3a7auu (MM €ro 4acTh), BHIOUpaTh
cnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, YMOLMOHAJILHBIA HHTELIEKT:

BIIAJIeTh CIOCO0aMM CaMOIIPOBEPKH, CaMOKOHTPOJI MHpoliecca M pPe3ysbTaTa peleHHs
MaTeMaTU4eCKOH 3a/1aun, CAMOMOTHBALIUU U PEQIICKCHH;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPHM PELICHUM 3aJa4yd, BHOCHUTH
KOPPEKTHBBl B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HANAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJIbTaTa AEATEIBHOCTU IIOCTABICHHOW LEIH U YCIOBHUAM,
OOBSICHATH MPUUYUHBI JOCTHIKEHHSI MJIM HEIOCTUIKEHUS LIEJIH, HAXOAUTh OLIUOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY;

BbIpaXXaTh SMOLMM HPU M3YYEHUH MaTeMaTHMYeCKMX OOBEKTOB M (aKTOB, JaBaTh
SMOLIMOHAJIBHYIO OLICHKY PEIIEHUs 3aJauH.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy 06y4yenust B 7 kjiacce 00y4aroUIuiics MOTYYHUT CISAYIOIINE IPEAMETHbIE Pe3yIbTaThl:

Yucsa v BBIYUCTICHUSA

PanmonaneHble yncna.

[TepexonuTs OT oAHON (QOPMBI 3amUCH YHCEN K ApYyroi (mpeoOpa3oBBIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXECTBA HATYPalbHBIX YHCEN, MHOKECTBA IEJIBbIX YHCEN,
MHOKECTBA PpAllMOHAIBHBIX YHCEN TPH PEIIeHUH 3aJa4, TPOBEICHHH pPACCYKICHUH U
JIOKa3aTeNbCTB.
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[ToHuMaTh 1 0OBACHATH CMBICT MO3UIIMOHHON 3aITUCH HATYPATHHOTO YUCIIA.

CpaBHHBATH U YIOPSAJOUYUBATH PALIMOHATBHBIC YUCIIA.

BrImoNHATE, codeTass YCTHBIE W THCHMCHHBIE MPHUEMBI, apuPMETHUECKUE IEHCTBUS C
palMOHAIIBHBIMU YHCJIAMH, HCIIOJb30BaTh CBOMCTBA YWCEN WM IpaBWJia JICWCTBHUM, NPUEMBI
palMOHATBHBIX BEIYHCICHUM.

BrInonHsATh IEHCTBUA CO CTENIEHSIMU C HATypaIbHBIMU MOKA3aTEIISIMH.

Haxonuth 3HaueHUsT YHUCIOBBIX BBIPAKEHUM, COACPKAIIUX palUOHAIBHBIE YHCTIA U
CTCTIICHH C HATypaJbHBIM TIOKa3aTelieM, NPHUMEHSATh Pa3HOOOpasHble CIIOCOOBI M MPHUEMBI
BBIYUCJICHUS, COCTABIIATh M OIEHWBATH YWCJIOBBIC BBIPAKEHHUS MPH PEHICHUU MPAKTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyrasTh YuCla ¢ 3aJJaHHON TOYHOCTHIO, a TAKXKE MO CMBICTY MPAKTUYECKON CUTYAIIHH,
BBITIOJTHATh TPUKUJIKY U OILICHKY pe3yJjbTaTa BBIUMCICHUMN, OIICHKY 3HAYEHUW YHCIOBBIX
BBIPQXEHU, B TOM YHUCJIE MPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Pemrate TekcToBbIe 3a7aun apu(METUUECKUM CTIOCOOOM, MCIOJIB30BaTh TAOIHIIbI, CXEMBI,
YEPTEXKHU, IPYTHE CPECTBA MPEACTABICHUS JAHHBIX MPU PEIICHUU 3a]1a4.

Pemate mpakTUKO-OPHEHTHPOBAHHBIC 3a7a4d, CBS3aHHBIE C OTHOIICHHUEM BEJIMYWH,
MPOTIOPITMOHATBHOCTHIO BEJTMYWH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a/1a4
¢ yu€TOM OrpaHUYCHHH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

JenmumocTsb.

Jloka3pIBaTh M MPUMEHATH IPU PEIIEHUH 3a]1a4 MIPU3HAKK JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKu AEITMMOCTH CYyMMBI U IPOU3BEIECHUS LIEIIBIX YHCEIL.

PacknanpiBaTh HAa MHOXKUTEINIM HATYpaJIbHbIE YUCIIA.

CB0o0OOHO OTnepupoBaTh MOHATHAMU: YETHOE YHCIIO, HEUETHOE YHCIIO, B3AaUMHO TPOCTHIC
qHCa.

Haxomute HamOoJbIIuii OOMIMK JENWTENb M HaMMEHbIee oO0Iee KpaTHOe dYucel M
KCIOJIb30BATh UX MPU PEUICHUH 3a]1a4, TPUMEHATh anroput™ EBkinaa.

OnepupoBaTh MOHSATHEM OCTaTKa MO MOJIYJI, MPUMEHATh CBOMCTBA CpPaBHEHUM IIO
MOTYJIIO.

Anredpanyeckue BbIpasKeHUsI

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnons3oBarh anredpandeckyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATD €€ B MPOIecce
OCBOEHHS y4EOHOTO MaTepHaa.

Haxonuth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

Hcronp30BaTh TMOHATHE TOXKIACCTBA, BBIMOJIHATH TOXKICCTBEHHBIC MPEeOOpa3oBaHUs
BBIPAKECHUH, JJOKA3bIBaTh TOXKICCTBA.

MHOT04JICHBI.

BrimonHsaTe mpeoOpa3oBaHusl 1IEJIOTO BBIPAXKCHUSI B MHOTOWICH MPHUBEACHUEM T10I00HBIX
cllaraeMblX, paCKpbITHEM CKOOOK.

BoimonHaTe gelicTBus (ClIOKEHWE, BBIYMTAHHE, YMHOXKEHHE) C OJHOWIEHAMHU H C
MHOTOWJIEHAMH, TPUMEHSATh (POPMYIBI COKpAIIEHHOTO YMHOKEHHUs (KBaapaT M Ky0 CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM HYHCIE IS
YOPOLIEHUS BBIYUCIECHHI.

OcCyllecTBIATh Pa3IOKEHNE MHOTOUWIEHOB HA MHOXHUTEIM C IOMOIIBIO BBIHECEHHUS 3a
CKOOKHM 0O0IIero MHOXHUTENsI, TPYNIUPOBKU ClIaraeMbIX, MpUMEHss (GOPMYIbI COKPAIIEHHOTO
YMHOKEHHUSI.
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[IpumensTh npeoOpa3oBaHUs MHOTOWICHOB Ui pEIICHHUS pa3IHyYHBIX 33434 M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MTPAKTUKU.

Hcnonp30BaTh CBONCTBA CTEMEHEH C HATYpAIbHBIMH MOKa3aTesIMH Ui IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHus 1 HepaBeHCTBA

PemaTte ymHElHBIE ypaBHEHHUs C OJHOM IMEPEMEHHOM, MPUMEHSS IMpaBuja MEepexoJa OT
HCXOJHOTO ypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsiTh, SBJISETCS JU YUCIO KOPHEM
YpaBHEHHUS.

[TonOGupath mpuMepsI ap YMCEll, SIBJISIONINXCS PEIICHUEM JIMHEMHOTO YPaBHEHHS C ABYMSI
[IEPEMEHHbBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMHU, N0JIb3YACh I'PpaUKOM, IPUBOJUTH IPUMEPHI PEIICHUS ypaBHEHUSI.

Pematps cucrembl ABYX JMHEHHBIX ypaBHEHHMIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiiaTh M pemiath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jayd TMOJyYEHHBIN
pe3ynbTar.

D yHKUUHA

Koopaunats! u rpapuku.

N300paxkaTh Ha  KOOPAMHATHOMMOPAMON  TOYKH, COOTBETCTBYIOUIME  3aJlaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3aliChIBaTh YHCJOBbIE TMPOMEXYTKH Ha
anreOpanveckoMm si3bIKE.

OtMeuaTe B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJUHATaM.

DOyHKIWY.

CtpouTth rpaduiky THHEHHBIX (YHKITUH.

OnuceiBaTh € NOMOIIBIO (PYHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXIY BeEIMUYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, 1I€HAa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMUTEILHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[lonumarp rpaduueckuil cnoco® mpeacTaBieHUs U aHalu3a WHGOpPMAIUHU, U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIIIO U3 TPadUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoiCTBa GyHKIMIA [T aHaIM3a TpaduKOB peaibHbIX 3aBUCUMOCTEH (HYIU
(GYHKIHMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA (PYHKIIMU, TPOMEXKYTKH BO3pACTaHUS U YOBIBAHUSA
GbyHKIMY, HaOOJIbIIIee U HAUMEHbBIIIee 3HAUYCHUS (PYHKIIUN).

Hcnonb3oBarh rpaduku sl MCCIEAOBaHUS MPOIECCOB U 3aBHUCUMOCTEH, MPH pEIICHUU
3a/1a4 U3 APYrux yu4eOHbIX MIPEIMETOB U pealbHON )KU3HU.

K koHniy o6y4yenust B 8 kiacce o0y4yaronuiuiicss HOJy4YHUT CIEAYIOIINE PEAMETHBIE Pe3yIbTaThl:
Yuciaa v BbIYMCTIEHUS
HppaunonanbHeie yncia.
[ToHMMaTh U UCIIOJIB30BATH PEACTABIECHUS O PACIUIMPEHUH YUCIIOBBIX MHOYXECTB.
CB0OOTHO OTEepHPOBATH MOHATUSIMHU: KBAJPATHBIN KOPEHb, apuMETHUECKUN KBaAPATHBIN
KOpPEHb, UPPALMOHAIBHOE YHCIIO, HAXOJIWUTh, OLICHUBATHh KBAJPATHBIE KOPHHU, UCIOJB3Yys IpHU
HEOOXOJIUMOCTH  KaNbKYyJSATOp, BBINOIHATH TMPEOOpPa30OBaHMs BBIPAXKEHHUH, COJEpKAIIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys] CBOMCTBA KOPHEM.
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Hcnonb3oBaTh HauyalbHbIE IPEICTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YMCEN IS
CpaBHEHHsI, OKpYIJIEHUS W BBIUYMCICHH, M300pakaTh JCHCTBHUTEIbHBIC YHWCIIA TOYKAMU Ha
KOOPAMHATHOMU IIPSAMOIA.

Hcnonp3oBark 3amuicu OOJBIIMX W MajbIX YHCET C TOMOUIBIO JIECATUYHBIX ApPOOei u
creneHed uucna 10, 3amuchiBaTh U OKPYIJISATH YHUCIIOBBIE 3HAUEHUS pEAlbHBIX BEIMYHUH C
HCIO0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHU.

JenumocTsb.

CB000IHO OTIEpHPOBATH MOHATHEM OCTAaTKa 10 MOJYIIO, IPUMEHSTh CBOMCTBAa CPABHEHUIA
10 MOJYJII0, HAXOJAUTh OCTaTKU CYMMBI U IIPOU3BEAEHUS 10 TaHHOMY MOJIYJIIO.

Auaredpanyeckue BbIpaKeHHs

JpoOHO-panoHaIbHbIE BRIPAXKEHUS.

Haxoauts nonmycTumble 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BBIPAKEHHUSAX.

[IpuMeHsSITh OCHOBHOE CBOWCTBO PAlIMOHAIILHOM APOOH.

BoinonHATe npuBeneHue anredpandeckux ApodOel K o0lieMy 3HaMEHaTeso, CIOXKEHHE,
YMHOXEHUE, JIeJIeHNne anre0pandeckux apooei.

BoInosHATE TOXKECTBEHHbIE MpeoOpa30BaHusl pallMOHAIBHBIX BhIPAXKEHU.

[IpumensTs mnpeoOpa3oBaHUsS BBIpOKEHUM A pelIeHHs pa3MyHbIX 3a1ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

CreneHu.

[IpuMeHsTh MOHSATHE CTENEHH C LEeJIbIM IoKa3aTesleM, BBINOJHSITH IPeoOpa3oBaHUs
BBIPAKEHUH, COAepKAIUX CTENEHU C LIEJIbIM MOKa3aTeJIEM.

WppatmoHanbHble BbIpaKEHUSI.

Haxomuth gomycTumble 3HAa4eHHMsI TEPEMEHHBIX B BBIPAKEHHUAX, COJEpKalINX
apudmeTryecKkue KBaapaTHble KOPHHU.

BoimonHaTe mpeoOpa3oBaHMsl HppalMOHATIbHBIX BBIPAKEHHWH, MCIIONB3YS CBOWCTBA
KOpHEH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemath kBajgpaTHbBIC ypaBHEHUSI.

Pemats npoOHO-palioHaIbHbIe YpaBHEHUS.

Pemars nuHelHble ypaBHEHHS C TMapaMeTpaMM, HECJIOXKHBIE CHCTEMbl JIMHEHHBIX
ypaBHEHUU ¢ TapaMeTpamH.

[IpoBoauTh HccIe0BaHNS YPAaBHEHUIN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyeckux MpeacTaBlieHU (yCTaHAaBIMBATh, UMEET JU ypaBHEHUE WM CUCTeMa ypaBHEHUU
pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

[lepexonuTe OT cioBecHOW (OPMYIHUPOBKM 3a7auu K €€ anredpanvyeckoil MojaeiIu ¢
MOMOIIBI0 COCTaBJCHUSA YPAaBHEHHMS WJIM CHCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4Ml MOJTYYCHHBIN pe3ynbTar.

[IpuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLEHKH, PEIIaTh JIMHEHHbIC
HEpaBeHCTBA C OJHOM TMEPEeMEHHON W WX CHCTEeMBI, JaBaTh TpadUUecKylo HILTIOCTPALIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumath ¥ UCHONB30BaTh  (PYHKIIMOHANBHBIE TOHATUS U S3BIK  (TEPMHHBI,
CHUMBOJIMUECKHE O0003HAUEHUs), OINpeNesATh 3HaueHHe (QYHKIMHM [0 3HAUYEHHUIO apryMeHTa,
OTIpeNieNATh CBOMCTBA (PYHKIMHU 1O €€ rpaduKy.

Crpourts rpaduku pyHKIIUH , OMUCHIBATh CBOMCTBA YMCIOBOM (yHKIIMHU 10 €€ rpaduky.
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K koHIiry o0y4enus B 9 kjiacce 00y4Jaronuiics MOIYIHT CICIYIONINE MPEAMETHBIC PE3YIbTaThI:

Yucsa 1 BIYUCIEHUS

CBOOOJTHO OTEpUPOBATh MOHATUSIMH: KOPEHb N-H CTEMEHHU, CTENEHb C PalMOHAIHHBIM
MoKa3aTejeM, HaxOJUTh KOpEHb N-Ml CTENeHH, CTeNeHb C palUOHAIBHBIM IOKA3aTeJIeM,
WCIIOJIb3Ysl TMPU HEOOXOIMMOCTH KaJbKYJIATOP, MPUMEHSITh CBOWCTBA KOPHS N-U CTENEHH,
CTEINEHU C PAIIMOHAILHBIM TIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOECTBA JCUCTBUTENIBHBIX YHUCEN TMPU PEIICHUH 3ajad,
MIPOBEACHUH PACCYKICHHUI U JOKa3aTEIbCTB.

CpaBHHMBaTh M YHOPAIOYUBATH JCUCTBUTENIbHBIC YHCIIA, OKPYIJIATH JE€HCTBUTEIbHBIC
YHCJIa, BBITOJIHATH TPUKUIKY PE3yJbTaTa BHIYUCICHUM, OIEHKY YUCIIOBBIX BBIPAKCHUH.

Auiredpanyeckue BbIpaskeHUs!

CBoOoHO oOmepupoBaTh TOHITHEM KBAApPAaTHOTO TPEXWIEHA, HAXOJIUTh KOPHU
KBaJIpaTHOI'O TPEXUICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA IMHEWMHBIE MHOKHUTEIH.

YpaBHeHuUs1 U HEPaAaBEHCTBA

Pemate nuHEVHBIE W KBaJpaTHBIC YpaBHEHUS, YPAaBHEHHsI, CBOJSIINECS K HUM, JPOOHO-
palnMoHaIbHbIC YPaBHEHUS.

Pemrate HecnmoxxHBIE KBaJApPATHBIE YPaBHEHHUS C TTApaMETPOM.

Pemate nuHelHBIE HEPAaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, WCIIOIb30BATh METOJ]
WHTEPBAJIOB, U300paKaTh pelIeHNE HEPAaBEHCTB HAa YHCIIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C
MTOMOTIIHIO CHMBOJIOB.

Pemrate cucteMbl IBYyX JIMHEMHBIX YPaBHEHHUM C IByMsl NIEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JIMHEUHBIM.

PemaTte HecioKHBIE CUCTEMBI HEIMHEHHBIX YPAaBHEHUH C MAPAMETPOM.

[IpuMeHsATh  METOABI  PABHOCWIBHBIX  MPEOOpa3oBaHWM, 3aMEHbl  IEPEMEHHOM,
rpaguIecKoTo METO/1a MPHU PEIICHUH YpaBHEHUH 3-11 U 4-1i cTeneHeH.

Pemratp cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIHOYAOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIOBOW MPSIMOMH,
3alMUCBIBATh PELICHUE C TOMOILBIO CUMBOJIOB.

Pemrate ypaBHEHUs, HEpaBEHCTBA M HMX CHUCTEMbI, B TOM YHCIE C OrPAHUYECHUSIMH,
HarpuMep, B LUENbIX YACIAX.

[IpoBOAUTH HCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCJIE C IPUMEHEHHEM
rpaduyeckux MpeacTaBieHU (yCTaHAaBIMBATh, UMEET JIU ypaBHEHUE WU CHUCTeMa ypaBHEHUI
pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

Pemarp TekcToBble 3ajauM anreOpanyecKUM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YpaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBarh  ypaBHEHHMsS, HEpPABEHCTBA W HMX CHCTEMbl Ui  COCTABJICHUS
MaTeMaTHYE€CKOM MOJENM peajbHON CUTyallud WM NPUKIAAHOW 3aJaud, MHTEPHpPETUPOBATH
MOJTy4YeHHBIE pe3yIbTaThl B 33JaHHOM KOHTEKCTE.

YuciioBbIe N0CJA€I0BATEIBHOCTH U NPOTPECCUN

CB0OOOIHO OmEepUpOBaTh MOHATUSMU: 3aBUCUMOCTb, PYHKIUS, Tpaduk QYHKINU, TpsMas
MPOMOPIIUOHANBHOCTD, JIMHEWHAas (QYHKIUsA, oOpaTHas MNPOMOPIMOHATBHOCTh, Mapaboa,
runep0oia, KyCOuHO-3aJaHHast PYHKITUS.

Uccnenoate ¢yHkuuo mo e€ rpaduky, yCcTaHaBIMBATh CBOWCTBA (YHKIMIA: 00NacTh
OTIpeJIeNieHUs], MHOXXECTBO 3HAueHWH, HyIu (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
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MIPOMEKYTKHA BO3PACTaHUS W YOBbIBaHUS, YETHOCTh U HEYETHOCTH, HAMOOJbIIEE U HAMMEHBIIIEE
3HAYEHUS, aCUMIITOTHI.

Pacno3naBare  kBagpatuuHyro (QyHKIMIO 1m0  Qopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

Omnpenensate ToNOXKEHWE TpaduKa KBAAPATHUYHOW (YHKIMH B 3aBUCUMOCTH OT €&
KO3 PHUIINEHTOB.

CtpouTts rpaduk KBagpaTHIHOW (YHKIIMH, OMUCHIBATh CBOWCTBA KBAJAPATUIHON (QYHKINU
o e¢ rpaduky.

Hcnonp3oBath CBOMCTBA KBAIPAaTUYHOM (PYHKIIMH JJIs1 PEIICHUS 3a/1a4.

Ha npumepe xBampatiuHOW QyHKUMU cTpouTh rpaduk ¢Gynkuuu y =af(kx + b) + c ¢
MOMOIIbIO TTpeoOpa3oBanuii rpaduka Gpyukimu y=Ff(x).

WNnmroctpupoBath ¢ nmoMolibio rpaduka peabHyl0 3aBUCHMOCTh WIHM IMPOLECC MO HX
XapaKTepUCTHKaM.

Apupmernueckas U reoMeTpruuecKas Nporpeccuu

CBoOO/IHO omepupoBaTh MOHATHSAMH: TOCIEIOBAaTEIbHOCTh, apupMeTHuecKas U
reoMeTpHuyecKas porpeccuu.

3amaBaTh MOCIEAOBATEIBHOCTH pa3HbIMU CHOCOOAMM: OIKCATENbHBIM, TAaOIMYHBIM, C
MOMOIIBI0 (OPMYIIBI N-TO YJieHa, PEKYPPEHTHBIM.

BbINONHATE BBIUKCIEHUS] ¢ UCHOJB30BaHUEM (GOpMYya N-To 4ieHa apuPMEeTHYecKOd H
T€OMETPUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WIECHOB.

N300paxkaTh 4iaeHbl NOCIeI0BATENBHOCTH TOUKAMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIOBBIMH IOCIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3a7aud
W3 peaTbHOM XKM3HU (C UCTIOJIBb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTH).

Pacnio3naBath U NMpUBOAUTH MPUMEPHI KOHEYHBIX U OECKOHEUHBIX MOCIIEI0BATENIbHOCTEMH,
OTPAaHWYEHHBIX  TOCIEJOBATEIIBHOCTEH,  MOHOTOHHO  BoO3pacralmux  (yOBIBAIOIIMX)
OCJIEIOBATEILHOCTEMN.

HNwmers mpezncTaBieHuE O CXOJUMOCTH TOCIEIOBATENBHOCTH, YMETh HAXOJIUTh CyMMY
0eCKOHEYHO yObIBaIOIIEeH reOMETPUYECKON IPOTPECCHH.

[IpuMeHsITh METO1 MaTEMaTHUECKON MHAYKIIUHU IPU PEIICHUH 3aa4.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/n TEeMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
odpa3oBaTeIbHbIEPeCYPCHI
YHUCJIA 1 BBIYUCJIEHN .
1 PammmonanbHbIe yncaa 11 1 bubmmorexa [TOK
H https://m.edso00.ru/77e09b13

(moBTOpEHME)

5 O VYHKIMU. KoopamHatel u 17 1 bubnuoreka [IOK
rpaduxu. DyHKIIIN https://m.edsoo.ru/77e09b13
AJITEBPAUYECKUE Eufs 1OK

noIHOTEKA

3 BBIPAXXEHWL. Beipacerns ¢ ! https://m.edso0.ru/77e09b13
TIePEeMECHHBIMHU
YPABHEHUWA U CUCTEMBI Eut 10K

o . nonroTeKa

4 YPABHEHIN. Jlunetinsre 10 1 https://m.edso0.ru/77e09b13
YpaBHECHHUS
YW CJIA U BBIYNCJIEHUSIL.

5 Crenens ¢ HaTypaJlbHBIM 6 bubmorexa LOK

P https://m.edsoo.ru/77e09b13
IoKa3aTeieM

5 AJITEBPANMYECKHUE 23 1 bubmuoreka [JOK
BBIPAXKEHI 1. MHOro4sieHsI https://m.edsoo.ru/77e09b13
AJITEBPAUMYECKUE Eufs 10K

nonMoTeKa

! BbIPA}IfEHI/I}I. Dopuysrer 14 1 https://m.edso0.ru/77e09b13
COKPAIIEHHOTO YMHOXEHHS

3 UUCJIA 1 BBIYUCIIEHHW . 10 bu6mmoreka [JOK
JemumocTb https://m.edso0.ru/77e09b13

9 OYHKIMUN. 16 1 bubmuoreka [JOK
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JluneHasspyHKIUS https://m.edsoo.ru/77e09b13
YPABHEHI/I}} N CUCTEMBI Bu6morexa LIOK
10 YPA]?HEHHH' CHCTUeMH 14 1 https://m.edso0.ru/77e09b13
JUHEWHBIX YpaBHCHHM
11 [ToBTOpEHue, 06001ICHNE, 3 1 bubmuoreka [JOK
CHCTeMaTH3aUI3HaHUH https://m.edso00.ru/77e09b13
OBUIEE KOJIMYECTBO YACOB I10 136 3

[TPOTPAMME
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8 KUIIACC

KoanuecTBOoYacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (poBbic)
n/n TEMIIPOrpaMMbI Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 YPABHEHUS 1 20 1 bubmmoreka [{OK
HEPABEHCTBA. HepaBenctBa https://m.edso0.ru/6d40b704
) YUUCJIA 1 BBIUUCJIEHM L. 17 1 bubmmoreka [{OK
KBanpaTHblii KOpeHb https://m.eds00.ru/6d40b704
YPABHEHUS 1 Eu 1OK
HOJIHOTEKA
HEPABEHCTBA. K 17 1
3 ¢ BaIpaTHbie https://m.edsoo.ru/6d40b704
YpaBHEHUA
AJITEBPAMYECKHUE Eu6 10K
nOIMOTEKA
4 BBIPAKEHHA. Tpodro- 17 1 https://m.edso0.ru/6d40b704
palMoHaIbHBIC BBIPAKEHUS
YPABHEHUS 1 BuG 1OK
nOINOTEKA
> HEPABEHCTBA. Jlpodro- 19 1 https://m.edsoo.ru/6d40b704
paloHaIbHbIC YPaBHEHUS
bu6mmoreka [JOK
6 OYHKIIAN 15 L https://m.edso0o.ru/6d40b704
7 AJITEBPANMYECKHUE 14 bubmuoreka [JOK
BBIPAXKEHUM . Crenenu https://m.edsoo.ru/6d40b704
3 UNCJIA 1 BBIYUCJIEHHA. 7 1 bubmuoreka [JOK
JemnumocThb https://m.edsoo.ru/6d40b704
[ToBTOpEenue, 06061IeHNE, bu6mmoreka [JOK
9 . 10 1
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 136 8 0
ITPOIT'PAMME
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9 KUIIACC

KoaunuecTrBouyacos DJIeKTPOHHBbIE

Ne HaumeHoBaHuepas3aejioB U (ndpoBbie)

n/n TEMIIPOrpaMMBblI Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
bub6mmoreka [{OK

1 OVYHKIINU 2 1
YHKI S https://m.edsoo.ru/133deaba
YPABHEHUA N Bu6 110K
nomorexa
2 HEPABEHCTBA. K 1 1
C BaJpaTHbIC S https://m.edsoo.ru/133deaba
HEPaBCHCTBA
YPABHEHUA 1N Eu 1OK
nonmoTexa
HEPABEHCTBA. 2 1
3 C YpaBHEHHS, 5 https://m.edsoo.ru/133deaba
HepaBeHCTBa U UX CUCTEMBI
YL CJIOBLIE Bu6 OK
4 TTOCJIEJIOBATEJIBHOCTH 1 25 1 htf SJ?;I;T:;‘;?W T 3dentn
MIPOTPECCUN 8.1 20500
AJITEBPAMYECKUE Bu6 10K
nonmoTeKa
5 BBIPAMKEHMAL. Crenens ¢ 12 1 https://m.edsoo.ru/133deaba
palMoHaIbLHBIM [TOKA3aTeIeM
[ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
6 N 34 1
cUCTeMaTU3alsI3HaHU I https://m.edsoo.ru/133deaba
OBILIEE KOJIMYECTBO YACOB I10 136 6 0
I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KoanuecTBouacon
araus DJ1eKTPOHHBbIeNN(PPOBHIEOOPA30
n Temaypoka Be KoHTpobHBI IIpakTU4ecku A y P bp P
YeHus BaTe/IbHbIEPeCYpPChl
/ ero | epadoThl epadoThl
n
bubmmoreka [IOK
1 IT .P 1
OBTOpEHHE. T alHOHAIBHRIETHCR https://m.eds00.ru/33926902
[ToBTOopenue. CpaBHeHuUE,
2 OpsAI0OUMBaHKE U apu(METHIECKHE 1 bubamorera LOK
ynvp ! P https://m.edsoo.ru/fba3fad7
JEHCTBUS C pallMOHAIBPHBIMUA YUCITIAMHU
3 [ToBTopenue. Uucnoas npsimas, 1 bubmuoreka [JOK
MOJyJIb YHCJIA https://m.edsoo.ru/2a6f552b
[ToBTopenue. [IporueHTHI, 3aMKUcCh
4 MPOLIEHTOB B BUJE Jpodu U Apodu B 1 Bubmmorexa [JOK
pont Ae ap o https://m.edsoo.ru/eeee7517
BH/JIE MTPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u HA 1 bubnuorexa [JOK
MPOLEHTHI https://m.edsoo.ru/a8dd2elf
5 IToBTOpenue. Tpu OCHOBHBIE 33/1a4M Ha 1 bubnuoreka [JOK
MPOLECHTHI https://m.edsoo.ru/ae009860
7 IToBTOpenue. Pemenne TeKCTOBBIX 1 bubnuoreka [JOK
3a/1a4 apUPMETHIECKUM CIIOCOOOM https://m.edso0.ru/73459c0c
[ToBTopenue. Pemenue 3anay u3
3 peabHOM MPaKTUKH Ha YacTu, ApoOH, 1 bubnuoreka [JOK
MIPOLICHTBI, IPUMEHEHNE OTHOLIEHUN U https://m.edsoo.ru/e8f7b535
MPONOPLUIA IPU PELICHUH 3a/1a4
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IToBTOpenue. Pemenue 3anay u3
peanbHOM NPaKTUKU Ha YacTH, 1poou,

bubmuoreka [IOK

9
IIPOLICHTBI, IPUMEHEHNE OTHOLIECHUN U https://m.edso0.ru/1125b3e3
MIPONOPLMI IIPU PELICHUH 3a/1a4
[ToBTOpeHnue. PeanbHble 3aBUCUMOCTH;
10 eIIeHue 3a/1a4 Ha JIBM)KEHUE, padoT Bubmuorexa LIOK
P s A > PavOTY, https://m.edsoo.ru/f3clcefa
MTOKYIIKH, HAJIOTH
11 KonTposnbHas pabora no teme bubnuorexa [JOK
"Panmonanbubie yncna" https://m.edsoo.ru/577c44c3
12 | KoopauHaTaTOYKHHAIPSIMOMH brbmorexa [TOK
P P https://m.edso0.ru/75e93948
bu6moreka [IOK
13 | 4
ACTOBHENPOMENYTIH https://m.edsoo.ru/bcbb7941
bu6mmoreka [IOK
14 | 4
HETOBRICHPOMERYTIH https://m.edso0.ru/f6c6070c
15 Paccrosinne Mexay 1ByMs TOUKaMU bubnuoreka [IOK
KOOPJIMHATHOM MPsIMOi https://m.edsoo.ru/7efdfdlc
[IpsimoyrosnpHas cucreMa KOOpAUHAT.
16 Agc I/I(})’(l;a Y OpJIUHATa TOYKH Eg bubmmorexa [JOK
H P a https://m.edsoo.ru/b9eded96
KOOPJIUHATHOU TJIOCKOCTH
[IpsimoyrosnpHas cucreMa KOOpAUHAT.
17 Agc I/Iz:a U OpJUHATA TOYKH Ez bubmmorexa [JOK
H P a https://m.edsoo.ru/b32bcda3
KOOPJIUHATHOU TJIOCKOCTH
18 [Ipumeprirpadukos, bubnuoreka [JOK
3aJJaHHBIX(OpMYyIaMHU https://m.edso0.ru/8e566725
19 [Tpumepsirpadpukos, bubnuoreka [IOK
3aJJaHHBIX(OpMYIaMHU https://m.edso0.ru/8e566725
20 | UreHuerpapuKoBpeaTbHBIX3aBUCUMOCT bubnuorexa LIOK
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el

https://m.edsoo.ru/add42ela

O YHKIIMOHAJIBHBIE3aBUCUMOCTUMEK Y

bubmuoreka [IOK

21 BEJIMYUHAMU https://m.eds00.ru/399486d6
IlousTue K. OyHKIUS KaK
22 MaTeMaTI/I?iZ(},‘IK;I MOIIC}.]III:) II)IeaJILHOI‘O bubnmorexa LOK
nporecca https://m.edsoo0.ru/d08d33da
IlousTtue K. OyHKIUS KaK
23 MaTeMaTI/I?iZZIK;I Mozle}J:) Il)leaJ'IBHOFO brbmmorexa [OK
https://m.edsoo.ru/ec27f703
npotecca
IlousTtue K. OyHKIUSA KaK
24 MaTeMaTI/I%)IZZIK;I Mozle}J:, ;IeaJ'II)HOFO bubmmorera LOK
https://m.edsoo.ru/b951dcc6
nporecca
o5 O6uacTb onpeseseHus u 00J1acTh bubnuorexa [JOK
3HAYCHUH (PYHKITMH https://m.edsoo.ru/b51c9ad0
26 O6uacTb onpeseseHus U 00J1acTh bubnuoreka [JOK
3HA4YCHUH (PYHKITMH https://m.edsoo.ru/f7bde192
bubnuoreka [IOK
21| CrocobuisazanusymKumi https:// m.edsoc%.I ru/84d1f13d
bubnuorexa [JOK
28 | Tpaguidymiun https:// m.edsoc%.I ru/17e3cf26
29 KonTtponbHas paboTa o Teme bubnuoreka [JOK
"Koopaunats! u rpadpuku. Oynkuun" https://m.eds00.ru/69768400
30 Brerpaxenue ¢ nepeMeHHbIMHU. bubnuoreka [JOK
3HaueHHUE BBIPAKEHUS C IEPEMEHHBIMU https://m.edsoo.ru/f4ad2f98
31 BeIpaskeHue ¢ nepeMeHHbIMU. bubnuoreka [IOK
3HaueHuE BBIPAKECHUSI C IEPEMEHHBIMU https://m.edsoo.ru/637eaf29
39 BeIpaskeHue ¢ nepeMeHHbIMU. bubnuorexa [IOK

3HadeHue BBIPAXKCHUS C ICPECMCHHBIMHA

https://m.edsoo.ru/4a51a482
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33 [IpencraBneHue 3aBUCUMOCTH MEXKY bubnuorexa [IOK
BEIMYUHAMHU B BUAE (HOPMYITBI https://m.edsoo.ru/b50dfh83
34 [IpencraBnenue 3aBUCUMOCTH MEXY bubnuorexka [JOK
BEJIMYUHAMH B BUE (HOPMYITBI https://m.edsoo0.ru/d455ec7d
bubnuorexa [JOK
35 | Botancaenmsnogopmyiam https://m.edsocl)_.[ ru/21329819
bubnuorexa [JOK
36 | Borancnenuanogopuynam https:// m.edSO(])_.I ru/al9718d5
37 YpaBHeHUE ¢ OJTHOU TEPEMEHHOM. bubnuotexa [JOK
Kopenp ypaBHeHUS https://m.edsoo.ru/2cfa2578
38 CBoiicTBa ypaBHEHUM C OJHOU bubnuotexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHUM C OJHOU bubnuorexa [JOK
MepEeMEHHO N https://m.edsoo.ru/42fc80d4
40 | PaBHOCHJIBHOCThYpAaBHCHHI bubamorera LOK
https://m.edsoo.ru/941ec3c5
41 YpaBHeHUE Kak MaTeMaTH4ecKast bubnuoreka [IOK
MO/IEJIb PEajJbHOU CUTYallN https://m.edsoo.ru/bala9158
42 | YuCcroKOpHEHIMHEHHOTOYpaBHEHUS bubmmorexa [JOK
https://m.eds00.ru/265c6984
43 | YucnoxopHEHITMHEHHOTOypaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7bf1a6f2
m PenieHne TeKCTOBBIX 3a4a4 € bubmuoreka [JOK
MIOMOIIBIO JIMHEHMHBIX YpaBHEHUM https://m.edsoo.ru/3f47df53
45 JIuneitHoe ypaBHEHHE, COoAEpIKalLEe bubnuoreka [IOK
3HaK MOJIYJS https://m.edsoo.ru/5e622ca5
46 KonTponpHast paboTa o Temam bubnuorexa [IOK

"BbIpaskeHus ¢ NIEPEMEHHBIMU ",

https://m.edsoo.ru/0a2d19c8
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"JIuneiliHble ypaBHEHUS"

47 Creless ¢ HaTypaIbHBIMIIOKA3aTeIEM bubmorexa HOK
yp https://m.edsoo.ru/ececd6f0
48 CBolicTBa CTENEHU C HATYPaJIbHbIM bubnuorexa [JOK
MoKa3aTeIeM https://m.edsoo0.ru/544ee370
49 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnuorexa [JOK
IOoKazaTelieM https://m.edsoo.ru/464c8d47
50 CBoiiCTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
OoKazaTelieM https://m.edsoo.ru/d24f2e6a
51 3amnucek 4ncia B JECITUYHON bu6moreka [IOK
HO3UIIMOHHON CUCTEME CUHNCIICHUSA https://m.edsoo.ru/fc6f6868
59 3anuce 9ucia B ICCATHIHON bubnuorexa [JOK
HO3UIIMOHHON CUCTEME CUHNCIICHUSA https://m.edsoo.ru/75e2d600
53 Onnounenbl. OQHOWIEH CTaHIAPTHOTO bu6moreka [IOK
Buaa. CteneHb OJHOYIEHA https://m.edsoo.ru/353073de
54 Onnounenbl. OQHOWIEH CTaHIAPTHOTO bubnuotexa [JOK
Buaa. CteneHb OJHOYWIEHA https://m.edso0.ru/91928350
Muorounensl. MHOroujeH
55 cragnaptaoro suaa. CrerneHn bubmorexa [IOK
Aap A https://m.edsoo.ru/5b0ab67¢c
MHOTOYJIEHA
MmuorousieHsl. MHOrO4IeH
56 ctagmaptHoro suna. CreneHn bubmorexa [IOK
Aap A https://m.edso0.ru/f089268b
MHOTOYJIEHA
57 CrnoxeHne ¥ BEIYUTAaHNEMHOTOUYIEHOB bubmmorexa LIOK
https://m.edso0.ru/9d200635
58 CrnoxeHne ¥ BEIYUTAaHNEMHOTOYIEHOB bubmorexa [JOK
https://m.edsoo.ru/f4564f5e
59 CnoXeHHe U BRIYMTAaHHEMHOTOYJICHOB bu6mmoreka [JOK
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https://m.edsoo.ru/2580eb67

60 YMHOMXEHME U IeJICHUEMHOTOWICHOB bubnmorexa LOK
https://m.edsoo0.ru/9c5782fa
61 VYMHOXKEHUE U AEIIEHNEMHOTOYICHOB bubnmorexa LHOK
https://m.eds00.ru/5848f972
bu6mmoreka [{OK
62 VYMHOKEHUE U NEIIEHNEMHOTOYICHOB
https://m.edsoo.ru/42e5476a
63 YMHOXKEHME U EJIECHUEMHOTOYICHOB bubnmorexa LHOK
a https://m.edsoo.ru/54de7288
64 [IpeoGpa3oBanHue 11€710T0 BEIPAKEHUS B bubnuoreka [IOK
MHOTOWIEH https://m.eds00.ru/35c66869
65 [IpeoGpa3oBaHue 11€710T0 BEIPAKEHUS B bubnuoreka [IOK
MHOTOWIEH https://m.edsoo.ru/c6a6cdf9
66 [IpeoOpazoBaHue 1MEIOTO BHIPAKCHUS B bubnuoreka [IOK
MHOTOYJIEH https://m.edso0.ru/4c886f22
bu6moreka [IOK
67 Koprumrorotiera https://m.edsoo.ru/f1ec8044
bu6mmoreka [JOK
68 K
OPHHMHOTOHICHA https://m.edsoo0.ru/d96f328f
ToxnectBo. TOXXKIECTBEHHBIE
69 npeoOpa3oBaHusa alredpandecKux bubmmorexa [IOK
peobp _ p https://m.edso0.ru/386961a4
BBIpaKEHUI
ToxnectBo. ToxxiecTBEHHEIE
70 peoOpa3oBaHusa areOpandecKux Eubmorexa HOK
beodP N P https://m.edsoo.ru/5f80fed0
BBIPKEHUN
ToxnectBo. ToxxaecTBEHHBIE
bu6mmoreka [JOK
71 | mnpeoOpazoBaHMs anredpanyecKux

BBIpaKECHUN

https://m.edsoo.ru/2c628e8f
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ToxnectBo. ToXXAeCTBEHHBIE

72 | mpeoOpa3oBaHHs aNreOpandecKux brbamorexa [OK
peobp . P https://m.edso0.ru/516¢60cc
BBIpaKEHUMN
ToxnaectBo. ToXKIECTBEHHBIE
73 | mpeoOpa3oBaHHs aNreOpandecKux bubamorexa [OK
peobp . P https://m.edsoo.ru/8b4509ae
BBIpaKEHUMN
bubmmoreka [{OK
74
JlokasatensCTBoToRACCTS https://m.edsoo.ru/2fade7af
KonTponsnas pabora no remam
75 "CteneHs ¢ HaTypaJIbHBIM bubmorera [JOK
" Xp " https://m.edsoo.ru/1d3f3417
nokaszareneM", "MHOroOWIEHBI
76 KBanpaTr cymMbl 1 KBaipaT pasHOCTH bu6moreka [IOK
JBYX BBIpAKEHUN https://m.edsoo.ru/6fb067fd
77 KBanpaTcyMMBIHECKOTBKUXBBIPAKEHU bubnuoreka [IOK
71 https://m.edsoo.ru/bda0e3bb
78 Ky6 cymmBbI 1 Ky0 pa3HOCTH IBYX bubnuoreka [IOK
BBIPAKCHUI https://m.edsoo.ru/0a860ffb
79 | Pa3HOCTBKBAJIPaTOB/BYXBBIPAKCHHUI bubmorexa HOK
o ABYXBRD https://m.edsoo.ru/3ca88a25
80 [IpousBeneHre pa3HOCTH U CYMMBbI bubnuoreka [JOK
JBYX BBIpAXKEHUI https://m.edsoo.ru/b7c¢55369
81 [IpownsseneHue pa3HOCTH U CYMMBI bubnuoreka [JOK
JBYX BBIpaXKEHUU https://m.edsoo.ru/90888a13
82 CyMMa 1 pa3HOCTb KyOOB IBYX bubnuorexa [IOK
BBIpaKECHUN https://m.edsoo.ru/d96daf29
83 CymMma u pa3HOCTh KyOOB JIBYX bubnunoreka [JOK
BBIpaKECHUN https://m.eds00.ru/926125000000
84 | Pa3noxeHHneMHOTOWICHAHAMHOXUTEIN bubnmnoreka [JOK
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https://m.edsoo.ru/22e93da2

[IpousBeneHne pa3HOCTU CYMMBI JIBYX

85 BBIpAKEHHUI, CyMMa U Pa3HOCTh KyOOB bubmmorexa [TOK
P > CYMMA TP Y https://m.edsoo.ru/0a52deal
JIBYX BBIPAKCHHM
86 Pa3noxxeHneMHOroWwieHaHAMHOKUTEIIN bubmorexa HOK
https://m.eds00.ru/9781ab25
87 Brraecenne o01ero MHOXKHUTEIS 3a bubmmoreka [{OK
CKOOKH https://m.edsoo.ru/ea75a23f
bubmmoreka [{OK
88 M
CTOATPYIITHPOBKH https://m.edsoo.ru/3a40blch
KonTpossHas paboTa no teme
89 "DopMYIIBI COKPAILIEHHOTO bubmiorexa HOK
Py " patt https://m.edso0.ru/07d38a8¢c
YMHOKCHUS
90 Hemumocts 1enbix unces. CBoMcTBa bubnuorexa [JOK
NEJTUMOCTH https://m.edsoo.ru/08e730f5
01 HemumocTs 1enbix unces. CBocTBa bubnuorexa [JOK
NEJTUMOCTH https://m.edsoo.ru/bad2c132
92 [Ipocteie 1 coctaBHbIC yKcia. YETHbIE bubnuorexa [JOK
1 HEYETHBIC YHCIIa https://m.edso0.ru/60be55f1
93 [Ipusnakugenumoctuna 2, 4, 8, 5, 3, 6, bu6mmoreka [JOK
9,10, 11 https://m.edsoo.ru/9f5ccce3
94 [Tpusnakunenumoctuna 2, 4, 8, 5, 3,6, bu6mmoreka [JOK
9,10, 11 https://m.eds00.ru/9007290
IIpu3Haku AeIUMOCTH CYMMEI U
95 i p0H3Be eII{[I/I;I eJIBIX qy}llzden pu bubmotexa [JOK
p a H p https://m.eds00.ru/93a99bd9
pelIeHnH 3a1a4
96 HaunGonpimmit oOmuii 1eIuTeb 1 bu6mmoreka [JOK

HaNMMCHBIICC 06mee KpaTHOC JIBYX

https://m.edsoo.ru/8a630e47
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YHUCCJI

97 B HOIIPOCTHICUHCIIA bubmorexa HOK
3auM p . https://m.edsoo.ru/9aaef77f
98 Anroput™m EBkinna. Jlenenue ¢ bubnuorexa [JOK
OCTaTKOM https://m.edsoo.ru/c87035fh
CpaBHEHHS TENIBIX YUCEIT TI0O MOTYJTIO bubnuotexa [JOK
99
HaTypaJbHOIO YUCIIA https://m.edsoo.ru/f9d5b3a6
10 Jluneitnaspynkuus, eécBoiicTBa bubmmorexa LIOK
0 YHIIHA, https://m.edsoo.ru/41aa7bb3
10 JluneiHasspyHkuus, e€cBoiicTBa bubmmorera LOK
1 YHICHHA, https://m.edsoo.ru/4e21f9b0
10 JluneiHaspyHkuus, e€cBoiicTBa bubamorera LOK
2 YHIIUTL, https://m.edso00.ru/e8437668
10 . . bubnuorexa [JOK
3 I'pagmmmeiinondynKiym https://m.edsoo.ru/f5e53469
10 .. bubnuotexa [JOK
4 I'pagmmmeiinondynKiymn https://m.edsoo.ru/18ad2ac8
10 . . bubmuoreka [{OK
5 I'paguxmmmeiinordynkiymn https://m.edsoo.ru/f8195d52
10 . . bubmuoreka [{OK
6 I'paguimmmeiinondynKiyn https://m.edsoo.ru/c8ba5ab4
10 B bu6mmnorexa LIOK
7 Ipagmicgymrumm y = | x | https://m.edsoo.ru/ecff8e85
10 B bu6mmnorexa LIOK
8 Ipagmicgymrmm y = | x | https://m.edsoo.ru/bb45db77
10 B bubmuoreka [JOK
9 Tpaduxdynrumn y = | x| https://m.edso0.ru/da73dc7f
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11 B bubnuoreka [IOK

0 Ppaducynicmm y = x| https://m.edsoo.ru/5ac03aee

11 K i bu6mmoreka [{OK

1 YCOHHO-SALANHbIE QYKL hitps://m. edso0.ru/85edbbd4
11 K i bu6mmoreka [IOK

2 YCOHHO-3AAHHEICPYHKILH https://m.eds00.ru/99d09b30
11 i bubmmoreka [{OK

3 Kycotmo-sazanHbieyHiun https://m.edso0.ru/635cc345
11 i bubmmoreka [{OK

4 Kycorno-sananmsiedynii https://m.edsoo.ru/7acbfc82

11 | KonTtponbHas paboTa 1o Temam bubnuoreka [IOK

5 "NemumocTs", "Jluneitnas ¢pyHkus" https://m.eds00.ru/59839575
11 v bu6moreka [IOK

6 PABHEHHE © ABYMANCPEMEHHLIMU https://m.edso0.ru/0b833c48
1 VYpaBHeHHE ¢ ABYMANIEPEMEHHBIMU Bubmmorexa [JOK

7 https://m.edsoo.ru/8aa0563b
11 | T'paduk TUHEHHOTO YpaBHEHUS C bubnuoreka [JOK

8 JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/f531d258
11 | T'paduk TUHEHHOTO YpaBHEHHS C bubnuoreka [JOK

9 JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/052a49ec
12 | Cucremsl TMHEHHBIX YPaBHEHUH C bubnuorexa [IOK

0 JBYMSI [IEPEMEHHBIMU https://m.edsoo.ru/21e9d205
12 | Cucrembl TMHEHHBIX YPAaBHEHUH C bubnuorexa [IOK

1 JBYMSI [IEPEMEHHBIMU https://m.edsoo.ru/aca95fa8

12 I'padpuueckuit 1‘\’/ICTOI[ peHJeHI/I}IV BuGmiorexa 1IOK

2 CHOTEMBI JTTHCHHBIX JPABHCHIM © https://m.edsoo.ru/1ed426df

ABYMA ICPEMCHHBIMU
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I'padmyeckuit MeTo | pereHUs

12 . . bubmuoreka [IOK

3 CHCTENDI JHHCHHBIX YPABHCHII € https://m.edsoo.ru/2e93b7ef
JBYMSI TIEPEMEHHBIMU
Pemenue cucrem TMHEHHBIX

12 | ypaBHeHWMIi ¢ ABYMsI IEpEMEHHBIMU bubnuorexa [JOK

4 METOJIOM IOJICTAHOBKH M METOJI0M https://m.edsoo.ru/a8e82568
CIIOKEHHUS
Pemenue cucrem TMHEHHBIX

12 | ypaBHEHUH C IBYMsI IEpEMEHHBIMH bubnuorexa [JOK

5 METOJIOM MOJICTAHOBKH U METOIOM https://m.edsoo.ru/bb15461c
CIIOXKEHHS
Pemenue cucrem TMHEHHBIX

12 | ypaBHEHUH C IBYMs IepeMEHHBIMH bubnuorexa [JOK

6 METOJOM MOJICTAHOBKHA X METOJIOM https://m.edsoo.ru/fb0df920
CIIOKEHHS

12 CucreMa IByX JUHEUHBIX YPABHEHUH C BuGmiorexa LOK

7 FBYMA HevpeMeHHHMH Kai MoRek https://m.edsoo.ru/fcd17b39
peaIbHOM CUTYallH
KonTponbnas pabora no teme

12 | . . bubnunorexa LIOK

8 CHCTCMHUHHHGHHHX ypasHeHmi"/ https://m.edsoo.ru/9c548408
Bcepoccuiickast mpoBepouHas paboTa

12 | HWroromas KOHTpOJIbHAs paboTta /

9 Bcepoccuiickasi mpoBepouHas paboTa
[ToBTOpeHue u 0600mEeHue. Pemenue

13 | cuctem NTUHEHHBIX YpaBHEHUN C ABYMS bubnuoreka [JOK

0 MEPEMEHHBIMU METOJIOM I10ICTAHOBKH https://m.edsoo.ru/e04bbe00
Y METOJIOM CJIOXKEHUS

13 | TIloBrtopenue u 0606meHne. CTeneHs ¢ bubnuorexa [IOK
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1 HaTypaJbHbIM [I0KA3aTEJIEM https://m.edsoo.ru/c333abch
[ToBTOpenue u oboOIIeHNE.

13 OHOYIEHBI U MHOTOWICHBI. 1 bu6mmoreka [{OK

2 ToxnecTBeHHbIEIPEOOpa30BaHUAANTED https://m.edso0.ru/9632cb84
PanYECKUXBBIPAKECHUN

13 | TloBropenwue u 0606meHne. DOpMYITBI 1 bubmmoreka [JOK

3 COKPAIIEHHOTO YMHOKEHUS https://m.edso0.ru/e7992533

13 [ToBTOpenue u 06o0IIEHNE. 1 bubmmoreka [{OK

4 Koopaunats! u rpapuku. https://m.edso0.ru/4dc4df36

13 [ToBTOpenue u 0606meHue. JIuneitHas 1 bubmuoreka [JOK

5 byHKIIMSA 1 €€ CBOMCTBA https://m.edsoo.ru/d7eebfOa
[ToBTOpenue u o6obmenue. Pemenne

13 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMS 1 Bubamorexa [IOK

6 https://m.edsoo.ru/1c5342f4
MepeMEHHBIMU
[ToBTOpenue u o6obmenue. Pemenne

13 CHUCTEM JIMHEWHBIX YPAaBHEHUN C IBYMsI 1 bubmorexa [IOK

7 https://m.edsoo.ru/ac20936a
MepeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 13
[TPOTPAMME 7
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8 KUIIACC

Ne KoanuecTBOoYacon
aTam3 JekTpoHHBIeNU(PPOBLICOOPA30B
n Temaypoka Be KoHTpoJbHbI IIpakTU4ecku A y P bp P
YeHHUsA areJibHblepecypchl
/ ero | epaGoThl epaboThI
n
bubmmoreka [{OK
1 YUuclioBEICHEPAaBEHCTBA 1
HCHIOBHICHEPABEHCTE https://m.edsoo0.ru/05b2f9el
2 CBOMCTBAYNCIIOBEIXHEPABEHCTB 1 bubmorexa HOK
p https://m.edsoo.ru/4549afe0
3 CBOMCTBAaYNCIOBBIXHEPABEHCTB 1 bubmorexa HOK
P https://m.edsoo.ru/f3b932b2
4 Jloka3aTelbCTBOHEPABCHCTB 1 bubmorera [JOK
P https://m.edso0.ru/79a18eb2
5 HepasenctBo ¢ nepemennoii. Ctporue 1 bubnuoreka [JOK
1 HECTPOTHE HEPABEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepasenctBo ¢ nepemennoii. Ctporue 1 bubnuorexa [JOK
1 HECTPOTHE HEPABEHCTBA https://m.edsoo.ru/5d53d93b
CrnoxeHue ¥ yMHOKEHUE YHCIOBBIX
bu6mmoreka [JOK
7 HEPaBCHCTB. 1
https://m.edsoo.ru/a04ef86a
OrneHrBaHUE3HAYCHUSBBIPKCHUS
CrnosxeHre 1 yMHOKEHUE YHCTIOBBIX
bubmuoreka [JOK
8 HEPaBCHCTB. 1
https://m.edsoo.ru/1c0a2b5d
OneHnBaHUE3HAYCHUSIBBIPAKEHUS
ITouarue o pelieHN HEPAaBEHCTBA C
9 OJIHOM I1e eliaeHHoﬁ ’ 1 bubmotexa [JOK
A p . https://m.edso0.ru/aa638704
MHoxecTBOpelIeHUITHEpaBEHCTBA
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Ilonstue o pPCUICHUN HCPABCHCTBA C

10 OJHOM IIEpEeMEHHOM bubmmorexa HOK
A 3 . https://m.edsoo.ru/4df1faa0
MHoxkecTBOpEeIICHUIHEPABEHCTBA
11 PaBHOCHIIBHBIEHEpABEHCTBA. bubnuorexa [JOK
HepasencrBo-cnencraue https://m.edsoo.ru/3al7ce2c
bu6mmoreka [IOK
12 | Y
HETOBGICIPOMENRYTICH https://m.eds00.ru/80735150
JInHeiiHOe HepaBEHCTBO € OJHOM
13 MepeMeHHO N E MHOKECTBO :ro bubmorexa HOK
P . https://m.edso0.ru/f0262587
pereHui
14 Pemenne nuHEeHBIX HEPABEHCTB C bubnuotexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/3ceb586b
15 Penrenne nuHENHBIX HEPABEHCTB C bubnuoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemienne nuHEMHBIX HEPABEHCTB C bubnuoreka [JOK
OJHOU EPEMEHHOM https://m.edsoo.ru/59248dbe
17 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/a0eba498
18 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [JOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/98bf65c2
Pemenne TekcToBBIX 337124 €
19 MTOMOIIIBIO JIMHEHHBIX HEPABEHCTB C bubmmorexa [JOK
111 N P https://m.edso00.ru/93d78c5b
OJIHO TepeMeHHOU
20 KonTtponbHas paboTa o teme bubnuoreka [JOK
"HepaBencrsa" https://m.edsoo.ru/a90aff13
bu6mmoreka [JOK
21 | K
BA/IPATHRICKOPHH https://m.edsoo0.ru/4112736f
22 | Apudmernyeckuil KBaJpaTHBIN bubnuorexa [IOK
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KOPEHb U €ro CBOMCTBA

https://m.edso00.ru/1970379¢

Apudmernaeckuii KBaJpaTHbIHI

bubnuoreka [IOK

23
KOpEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[ToHsiTHE HPPAMMOHAILHOTO YHCIIA. Bu6 OK
24 JIe!CcTBHS C HppalMOHAIIBHBIMU nomoreka L1
oa https://m.edsoo.ru/cdOcd78c
qHCIIaMU
o5 CBoiicTBa AEUCTBUH C bubnuorexa [JOK
MPPALMOHAIIBHBIMU YK CIIAMH https://m.edsoo.ru/ca58bc78
26 CBoiicTBa AEUCTBUH C bubnuoteka [JOK
MPPALMOHAIBHBIMU YUCIIAMH https://m.edsoo.ru/ach64581
97 CBoJiCTBa IEUCTBUH C bu6moreka [IOK
HMPPALMOHAIIBHBIMU YK CIIAMH https://m.edsoo.ru/bc7f36a8
bub OK
28 CpaBHEHHEHPPAITUOHATBHBIXYHCEIT nommoreka L
https://m.edso0.ru/7b26d3b0
bub OK
29 CpaBHEHHEHPPAITHOHATHHBIXYHCEIT nommoreka L
https://m.edsoo.ru/c5bd43e0
MHO0X€eCTBO IeHCTBUTEILHEIX YHCET. EuG OK
30 | IlpencraBiieHHs O paCITUPEHUSIIX nommoreka L
. https://m.edsoo.ru/51f76b1d
YHCIIOBBIX MHOKECTB
JlommycTrMble 3HaYeHHsI IEPEMEHHBIX B EuG 1OK
e
31 | BbIpaNCHHAX, conepiaLLiX htI:sz'I/Ij ;Tecii)o ru/de922590
apu(pMeTHUECKHE KBAJAPATHBIE KOPHU T '
JlommycTrMble 3HaYeHHsI IEPEMEHHBIX B Eu OK
32 | ompuertia, conepanny oS imetsoosuiificze
apu(MeTHIECKUE KBaIpaTHbIe KOPHH T '
ToxnecTBeHHbIe MpeoOpa3zoBaHUs Bu6 OK
33 BBIpaXKEHUH, COJIepKaIUX ubsmorexa L

apupMeTHYeCcKre KBaIpaTHble KOPHU

https://m.edso0.ru/16765140
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ToxnecTBeHHble IpeoOpa3zoBaHUs

b K
34 BBIpAXKEHUH, COJIEpIKaIIUX nommorexa O
https://m.edsoo.ru/cdd27ch8
apudmMeTHUecKue KBaIpaTHbIC KOPHU
ToxxnecTBeHHBIE TPEOOPaA30BAHMS Bt OK
35 BBIPKEHUH, COACpKAIUX nbmorexa 11
https://m.edsoo.ru/57be760d
apudmeTHuecKue KBaIpaTHbIE KOPHU
ToxxnecTBeHHBIEC TPEOOPaA30BAHUS Bt oK
36 BBIPOKEHUH, COACpKAIUX nosmorexa I
https://m.edsoo.ru/e39412ea
apudMeTHYECKUe KBaIpaTHbIe KOPHU
37 KonTposshas paboTa no teme bubnuoreka [JOK
"KBagpartHblii KOpeHp" https://m.edso0.ru/9483f887
bu6moreka [IOK
38 | KsaapaTtHoeypaBHCHHE
AP P https://m.eds00.ru/53191c0b
dopmysia KOpHEN KBAJIpPaTHOTO
39 ypaBHeHus. KonndectBo bubnuoreka [JOK
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO https://m.edsoo.ru/02455db5
YpaBHEHUS
dopmysia KOpHEN KBaJIpaTHOTO
40 ypaBHeHus. KonaudectBo bubnuoreka [JOK
JIEMCTBUTENbHBIX KOPHEU KBaJAPATHOTO https://m.edsoo.ru/7d6cdfb2
ypaBHEHUS
dopmyra KOpHEH KBaJIpaTHOTO
41 | YpapHeHHA. KommuecTBo bubnuorexa [IOK
JIEHCTBUTENbHBIX KOPHEU KBaJAPaTHOTO https://m.edsoo.ru/1c76389f
ypaBHEHUS
dopMmyiia KOpHEH KBaIpaTHOTO
b K
42 ypaBHeHus1. KonmuecTBo nomorexa 110

JIECTBUTEIIBHBIX KOpHeI\/'I KBaaApaTHOT'O

https://m.edsoo.ru/5fe60585
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YpaBHEHUS

bubmuoreka [IOK
4 T B
3 copeMabueta https://m.edsoo.ru/4c7c44b5
bu6mmoreka [{OK
44 T B
copeMabueta https://m.edsoo.ru/a76e9038
VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
45 ABHCHUSM WJIA K KBaIPaTHBIM bubmmorexa [OK
P AP https://m.edsoo.ru/4tb6bbcl
YpaBHEHUSAM
VYpaBHeHUsI, CBOUMBIE K TUHEHHBIM
46 ABHCHUSM WJIU K KBaJIPATHBIM bubmorexa HOK
P P https://m.edso0.ru/3af662c6
YpaBHEHUSIM
47 KBanpaTtHoeypaBHEHUE ¢ MapaMeTPOM Bubamorexa [IOK
P M pametp https://m.edso0.ru/8a55ecf0
48 Pemenue kBaipaTHBIX YpaBHEHUH C bubnuoreka [IOK
napaMeTpamu https://m.eds00.ru/105b6317
49 Pemenue kBaipaTHBIX YpaBHEHUH C bubnuoreka [JOK
napaMeTpamu https://m.edsoo.ru/47da856a
Pemienue kBaipaTHBIX YpaBHEHUH, bubnuorexa [JOK
50
CoJZIEpKaIIUX 3HAK MOIYJIsS https://m.edso0.ru/3f000b93
51 Pemienue kBaipaTHBIX YpaBHEHUH, bubnuoreka [JOK
coJiepXkKalux 3HaK MOIYJIs https://m.edsoo.ru/51525b4b
52 YpaBHEHHE KaK MaTeMaTH4YeCKast bubnuorexa [JOK
MO/I€NIb peabHOM CUTyaluu https://m.edsoo.ru/20a5fe85
53 PenieHne TeKCTOBBIX 3a4a4 € bubmuoreka [JOK
MOMOIIBIO KBAJAPATHBIX YPaBHEHUH https://m.edsoo.ru/9f3d34e0
54 KonTposnpHast paboTa o teme bubnuoreka [IOK
"KBanpatssle ypaBHEeHuUs" https://m.edsoo.ru/4eeabf05
55 PannonanbHbIeBBIpA)KEHUS bu6mmoreka [JOK
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https://m.edsoo.ru/8a55ecf0
https://m.edsoo.ru/105b6317
https://m.edsoo.ru/47da856a
https://m.edsoo.ru/3f000b93
https://m.edsoo.ru/51525b4b
https://m.edsoo.ru/20a5fe85
https://m.edsoo.ru/9f3d34e0
https://m.edsoo.ru/4eeabf05

https://m.edsoo.ru/e7b471bc

56 ToxnecTBeHHBICTTPEOOPA30BAHUS PALIH bubnuorexa [JOK
OHAJIbHBIXBBIPAKECHUN https://m.edsoo.ru/76eca410
Tosx1ecTBeHHBICTIPEOOPA30BAHUSIPALIN bubnuorexa [JOK

o7 .

OHAJIbHBIXBBIPAKECHUN https://m.edsoo.ru/4f03b9cl

58 ToxiecTBeHHBICTIPEOOPA30BAHUSIPALIH bubnuotexa [JOK
OHAJIbHBIXBBIPAKECHUN https://m.eds00.ru/14361971

59 ToxiecTBeHHBICTIPEOOPA30BAHUSIPALIH bubnuoteka [JOK
OHAJIbHBIXBBIPAKECHUN https://m.eds00.ru/28163198
Anrebpaundeckas a1po0b. [lomycTumeie

60 3Haqe1fnsf e eMeiimx BH OzHO- brbmorexa [TOK

P P https://m.edsoo.ru/4alcc260
paIMOHAIBHBIX BRIPAKCHUSIX
Anrebpaundeckas n1po0b. [lomycTumbie
61 3Haqe1fm ne eMefII:II)IX B21 ozHo- Bu6mmorexa [IOK
P ad https://m.edsoo.ru/4ede5c94
paIMOHATIbHBIX BBIPAXKEHUIX
Anrebpaunyeckas 1po0Ob. JlomycTumsbie
62 3Haqe1fm ne eMefII})Iblx BI[ ozHo- Bubmmorexa [IOK
P ad https://m.edso0.ru/65188f61
paIOHAaIbHBIX BBIPAKEHUIX

63 OcHOBHOECBOHCTBOANTEOpaNIECKOMAP bubnuoreka [JOK
obu https://m.edsoo.ru/753cb03c

64 OcHOBHOECBOMCTBOANTEOpAUYECKOMAP bubnuorexa [JOK
obu https://m.edsoo.ru/9bed7fd1

65 CrnoxeHue 1 BbIlUUTaHUE bubnuoreka [JOK
anredpandeckux apodei https://m.edsoo.ru/44d36¢f1

66 CroxeHue U BbIYUTaHUE bubmuoreka [JOK
anreOpandeckux Jpooei https://m.edso0.ru/852a7f59

67 YMHOXXEHUE U JIeTICHUE bubmuoreka [JOK

anreOpandeckux Jpooei

https://m.edsoo.ru/8664f031
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https://m.edsoo.ru/852a7f59
https://m.edsoo.ru/8664f031

68 YMHOXEHHUE U JIeJICHUE bubmmoreka [{OK
anreOpandeckux Ipooei https://m.edsoo.ru/5f478ca4
69 YMHOXEHUE U JeTIeHUE bubnuorexa [JOK
anreOpandeckux Ipooei https://m.edsoo.ru/79aaddfc
70 Bo3ssenenue anredpandeckoil 1podu B bubnuorexa [JOK
CTEIeHb https://m.edsoo.ru/3ca7ef46
71 KonTpombHas pabora no teme bubnuorexa [JOK
" IpoOHO-paliOHANbHBIE BRIpAYKEHUS" https://m.edso00.ru/29a864b8
bubmmoreka [{OK
72 OHO-
JIpOOHO-paIOHATL HEICYPABHCEH S https://m.edso0.ru/988d8b72
Pemtenne npoOHO-paMoOHAIBHBIX
73 aBHeHl/IngBO s[p III-IXCSI K JJUHEUHBIM bubmorexa LOK
yp » CBOZUI https://m.edso00.ru/20ce2887
YpaBHCHHSIM
Pemenue 1poOHO-paiMOHATBHBIX
74 aBHEHWI, CBOIAINMXCS K JIMHENHBIM bubmmorexa LOK
yp » CROAA https://m.edso00.ru/2f91c093
YpaBHCHHSM
Pemtenue npoOHO-paioHaIBLHBIX
75 aBHeHI/IIf'I[pCBO ;Ip I/I;IXCH K JINHEHHBIM Eubmorexa HOK
P ’ e https://m.edsoo.ru/beafd17c
YpaBHCHHSIM
Permienue npoOHO-pALIMOHATBHBIX
76 aBHeHI/IngBO ;Ip ;XC;I K Eubmorexa HOK
yp » CROAA https://m.edso00.ru/246c4982
KBaJ[paTHBIM YPaBHEHUSIM
Perienne npoOHO-pALIMOHATBHBIX
77 aBHeHI/IIiI[pCBo ;Ip ;XC;I K bubmnorexa [IOK
yp ’ eI https://m.edsoo.ru/daff5e22
KBaJIpaTHBIM YPaBHEHUSIM
Pemrenue npoOHO-paliMOHAIBHBIX
flp patt bubmuoreka [JOK
78 yYpaBHEHUH, CBOASIINXCS K

KBaJApPATHBIM YPaBHCHUSAM

https://m.edsoo.ru/927f8fc6
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Pemenune npoOHO-paiMOHABHBIX

bubnuoreka [IOK

79 aBHEHUU METOJOM 3aMEHEI
P . A https://m.edso0.ru/67a4063e
MIePEeMECHHO T
Pemenue 1poOHO-paliMoHaNbHbIX
80 ABHEHUI METOJIOM 3aMEHBI Bubmrorexa HOK
P . A https://m.edso0.ru/1d27e354
MIePEeMECHHO T
Pemenue 1poOHO-paiioHaNbHbIX
81 aBHEHHI METOJIOM 3aMEHBI Bubnmoteka HOK
yp . https://m.eds00.ru/002cf04c
MIePEeMECHHO I
Pemenne mpoOHO-paiOHATBEHBIX
82 aBHEHHI METOIOM 3aMEHDI Bubmaotexa LIOK
P . https://m.edsoo.ru/f7cd7e78
MIePEeMECHHO N
Pemrenye TeKCTOBBIX 3a1ad C
83 MMOMOIILIO IPOOHO-PALIMOHATBLHEIX BubmaoTexa LIOK
B vﬂp patt https://m.edso0.ru/0e786da3
ypaBHEHUU
Perrenye TeKCTOBBIX 3a7a4 C
84 MMOMOIILIO IPOOHO-PALIMOHATBLHEIX bubmorexa LIOK
m Uﬂp patt https://m.edsoo.ru/262e4af7
ypaBHEHUU
Pemrenre TeKCTOBBIX 3a4a4 C
85 IIOMOIIBIO IPOOHO-PAHOHAIBLHBIX Bubmrorexa LIOK
. P P https://m.edso0.ru/6d100a76
ypaBHEHUU
Pemienne TeKCTOBBIX 3a4a4 C
86 IIOMOILBIO IPOOHO-PALMOHAIBHBIX Bubmzorexa LIOK
. P P https://m.edso0.ru/62d9258¢
ypaBHEHUI
Pemrenne TeKCTOBBIX 3a4a4 C
87 IIOMOIILIO IPOOHO-PAIMOHAIBLHEIX Bubmzorexa LIOK
. P P https://m.edsoo.ru/c8ae2716
ypaBHEHUI
88 Pemienne TeKCTOBBIX 3a/1a4 C bu6mmoreka [JOK
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MTOMOIILIO IPOOHO-PAIMOHATEHBIX

https://m.edsoo.ru/4006b32c

YpaBHEHU U
89 I'paduueckast HHTEpIIpETAIS bubnuorexa [JOK
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/b0a2c810
90 KonTtposnsHas paboTa o teme bubmmorexa [IOK
"JIpoOHO-paMOHAIBHEIC YpaBHCHUS" https://m.edsoo.ru/laad97be
o1 OO6nacTb onpeaeneHus: U MHOKECTBO bubnuorexa [JOK
3HaYeHUH QyHKUINU https://m.edsoo.ru/72d8d178
92 OO6uacTb onpesesieHusl © MHOYKECTBO bubnuoteka [JOK
3HaYeHUHN QyHKUNU https://m.edso0.ru/7930bc78
. bubnuorexa [JOK
93 | C 0
HOCOOBI3ANRHHADYHKUHI https://m.edso0.ru/648634ec
bu6moreka [IOK
94 | T
paduKpyHKLIHH https://m.edsoo0.ru/bc183968
Utenue cBOMCTB QyHKIIMH 110 €6
95 rpaduxky. [Ipumeps rpadpuxon bubnuoreka [JOK
(YHKIINNA, OTpaKAIOIINX PEaTbHBIC https://m.edsoo.ru/5a3c0b26
MIPOLIECCHI
OYHKINMH, OTIMCHIBAIOLINE MPSAMYIO U
96 06YHaT?{ POTIO I/I;:IaJILHI;Ie o bubmorexa HOK
PATHYIO IPOTIOPH https://m.edsoo.ru/7d59a787
3aBUCHUMOCTH, UX TpaduKu
OYHKINH, OTIMCHIBAIOLINE MPAMYIO U
97 06YHaT?{ MPOTIO I/I(:II-I-IaJIBHI::Ie o bubmorexa HOK
DATHYIO IPOTOPH https://m.edsoo.ru/a700fb4a
3aBUCHUMOCTH, UX TpaduKu
OYHKIMH, OTIHCHIBAIOIINE MPSIMYIO U
98 06YHaT?{ MPOTIO I/I:I-IIaJ'IBHI;Ie o bubmmorexa [JOK
PATHYIO TPOTOPH https://m.edsoo.ru/c8f8fdf6
3aBUCHUMOCTH, UX TpaduKu
99 OyHkuusa Y = X2 u e€ cBoMcTBa bu6mmoreka [JOK
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https://m.edsoo.ru/a88a94b3

IIOKa3aTcJICM

10 ) sy = X2 u e€ cBOMCTBa bubmmorexa HOK

0 YHKLIL Y = https://m.edsoo.ru/75c41a0a
10 ) us Y = X3 u e€ cBolcTBa bubmorera [JOK

1 yHKIMA Y = https://m.edso0.ru/228c3831
10 DOyHKIMA Y =K/X B € CBOMCTBA bubmorera [JOK

2 YHKIWMA Y https://m.edsoo.ru/2d0b876¢
10 DOyHKIMA Y =K/X B € CBOMCTBA bubmorexa HOK

3 yHKHLY https://m.edso0o.ru/70159503
10 OyHKIKSA Y =VX U €€ CBOMCTRA bubmorera [JOK

4 YHRIIA Y = https://m.edsoo.ru/1b220999
10 | KoHTpomnbHas paboTa 1o Teme bubnuoreka [JOK

5 "®yHkuun" https://m.edso0o0.ru/77c6ef63

10 CrereHs ¢ IeabIMITIOKa3aTeaeM bubmorexa HOK

6 reners e https://m.edso0.ru/6¢8839%¢a
10 CBolicTBa CTEIICHH C IICIBIM bubnuorexa [JOK

7 MoKasaTeyeM https://m.edsoo.ru/bd6e2elc
10 CBolicTBa CTCIICHH C IICJIBIM bubnuoreka [JOK

8 MoKazaTeyeM https://m.edsoo.ru/ceae927f

10 CBolicTBa CTCIICHH C IICJIBIM bubnuoreka [JOK

9 IoKas3arejiem https://m.edsoo.ru/54faad53

1 IIpeoOpa3zoBanue Bmpa:ce::fl;[ BuGorexa LIOK

0 COACPHaIIX CTEHCHH € 1 https://m.edso00.ru/53d921e6

[IOKa3aTeJIeM
1 [IpeoGpazoBanue BbéiameH:E;I Bu6morexa [IOK
1 COACPalIiX CTEHCHH € 1 https://m.edso00.ru/46fhf966
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[IpeoOpazoBanme BEIpa)KEHUH,

1 COJICpIKAIIUX CTCIICHHU C ICIbIM bubmorera [JOK

2 Aepxatt . https://m.edsoo.ru/f5e6081b
IoKa3areyieM

- CrangapTHEIHBUIYMCIIA bubmiorexa HOK

3 Aap A https://m.edsoo.ru/6a9ab72b

- CrangapTHBEIHBUIYKCIIA bubmmorexa [TOK

4 fap e https://m.edsoo.ru/3121ecfe

11 JlelicTBUA C YUCIIaMH, 3l CAaHHBIMU B bubnuorexa [JOK

) CTaHIAPTHOM BHJIE https://m.edso0.ru/b0c28e40

11 JlelicTBUA C YUCIIaMH, 3alCAaHHBIMU B bubnuorexa [JOK

6 CTaHJapTHOM BH/JIC https://m.edso0.ru/73cd08d3
PasmMepbl 00BEKTOB OK aroIIero

- MHpa ’ JINTENILHOCTh np};)Kech(I)lB B bubmiorexa HOK

7 pa, 2 pont https://m.edso0.ru/9¢11128a
OKPYXaIOIeM MHUPE
Pasmepbl 00BEKTOB OK aroIIero

- Mupa ’ JINTEIHLHOCTh np};mecclgla B bubmiorexa HOK

8 pa, 2 pont https://m.edsoo.ru/3b40070d
OKPYXKaIOIeM MHUPE
Pa3sMepbl 00BEKTOB OKPYKAIOIIErO

L Mupa ’ JINTEIBHOCTh np};}KechgB B bubmmotera [JOK

9 pd, 2 pott https://m.edso0.ru/357b102d
OKPYXKaIOIeM MHUPE

12 JleneHue ¢ ocTaTKOM bubmorexa LOK

0 https://m.eds00.ru/680dd020

12 CpaBHEHMS LENBIX YUCEI IO MO0 bubnunoreka [JOK

1 HaTypaJbHOI'O YUCIIA https://m.edso0.ru/35e68128

12 | CpaBHeHUS LETBIX YKCET 110 MOAYIIIO bubnuoreka [IOK

2 HaTypaJbHOIO YUCIIA https://m.edsoo.ru/56c3d6a8

12 CBoiicTBaCpaBHSHHHIIOMO TYIIO bubmorexa LIOK

3 P Y https://m.edso0.ru/052fb520
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12 CBolicTBacpaBHEHUMIIOMO YO Bubmnotexa LIOK

4 https://m.edsoo.ru/c519bbf7

12 | OcraTku CyMMBI ¥ IPOU3BEICHHUS IO bubnuorexa [JOK

5 JTAaHHOMY MOTYJTIO https://m.edsoo.ru/bb297bac

2| e

6 2 https://m.edso0.ru/f0589d9e
Bcepoccuiickas nmpoepodHas pabota

12 | MHroromas KOHTpoOJIbHAs paboTta / bubnuorexa [JOK

7 Bcepoccuiickas mpoBepoyHas padoTa https://m.edsoo.ru/lela2a62
[ToBTOpenue u o6obmenue. Pemenne

12 JINHEMHBIX HEPABEHCTB C OJHOU bu6moreka [IOK

8 MIEPEeMEHHOMN M CHCTEM JIMHCHHBIX https://m.edsoo.ru/04aa7dfb
HEpPABEHCTB C OJIHOW MEPEMEHHON
[ToBTOpenue u o6odmeHue. Pemenne

12 | nUHEWHBIX HEPABEHCTB C OJTHOMU bubnuoreka [IOK

9 MEPEMEHHOMN U CUCTEM JIMHEHWHBIX https://m.edsoo0.ru/8b5316ec
HEPABEHCTB C OJIHOW MEPEMEHHON
[ToBTOpEeHME M 00OOIIECHNE.

13 ToxxnecTBeHHBIEC TPEOOpPa30BaAHMS bubnuoreka [JOK

0 BBIPAKEHUH, COACPKAIINX https://m.edsoo.ru/8cbe4cfe
aprudMeTHYECKUE KBAIPaTHhIC KOPHU
[ToBTOpeHue u 06o00mEeHne. Pemenue

13 KBaJIpaTHBIX ypaBHEeHU. Perenue bu6mmoreka [JOK

1 TEKCTOBBIX 3a/1a4 C [IOMOIILIO https://m.edso0.ru/8316894c
KBa/IPAaTHBIX YpaBHEHHIA

13 | TIloBropenue u o6o61eHNE. Pemenue bubnuoreka [IOK

2 3a7a4 U3 peajgbHOU KU3HU https://m.edsoo.ru/laa74cab

13 | IloBTopenue u 06001ICHHE. bubnuorexa [IOK
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ToxnecTBeHHbIe TPeoOpa3oBaHus
palOHaIbHBIX BbIPAXKEHUI

https://m.edsoo.ru/d87c1b96

13

[ToBTOpenue u 06061meHue. Peenue
JIPOOHO-PANMOHAIBHBIX YpaBHEHUH,
CBOJUIIMXCS K TMHEHHBIM WK K
KBaJ[paTHBIM YPaBHEHUSIM.
PemrennerekcToBpIX3a/1a4 C
MTOMOTIBIOIPOOHO-
palOHAIbHBIXYPAaBHEHU I

bu6mmoreka [IOK
https://m.edsoo.ru/45dc757f

13
5

[ToBTOpenue u o6obmenue. Pemenne
TEKCTOBBIX 3aJa4 paSJ'II/I'-IHI)IMI/I
crmocobamu

bu6moreka [IOK
https://m.edsoo.ru/f14c101e

13
6

[ToBTOpenue u o6obmenue. Pemenne
3a7a4 U3 peaJbHON KU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/b7228af5

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

13
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9 KUIIACC

Ne

~

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jarauzyyq
eHHs

DileKTpOoHHbIeU(pOBbICOOPa3OBAT
eJIbHbIEpecypChl

Oynkuus. CoiicTBa QyHKIMI:
HYJIU QYHKIHMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA (PYHKITUH,
MIPOMEXYTKH BO3paCTaHUS U
yObIBaHUS (QYHKINH, YETHBIE U
HEYETHbIE PYHKIINU,
HauOoJIbIlIee U HaUMEHbIIEE
3Ha4YeHUs (PYHKITIH

bu6moreka [IOK
https://m.edsoo.ru/d90f2ede

Oynkiusa. CBoiicTBa QYHKITUN:
HYJIH (PYHKIHH, TPOMEKYTKA
3HAaKOMOCTOSIHCTBA (PYHKIINH,
MIPOMEXYTKHA BO3PACTAHUS U
yObIBaHUS (DYHKIIUU, YETHBIC U
Heu€THBIC QYHKITUH,
HauOOJIbIIICe U HAUMEHbIIIEE
3Ha4YeHUsT (HYyHKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/b3732c65

[Toctpoenue rpagukoB
GYHKIMN C TOMOIIBIO
npeoOpa3oBaHU

bubmuoreka [JOK
https://m.edsoo.ru/97eaec2e

IToctpoenue rpapukos
GyHKIUH C TOMOIIBIO
npeoOpa3oBaHU

bu6mmoreka [JOK
https://m.edsoo.ru/ea04324c
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Ksagparusiii Tpéxunen. Kopau

bubnuoreka [IOK

S)
KBaJPaTHOIO TPEXUJICHA https://m.edso0.ru/71798cd2
Paznoxenue kBaspaTHOro
6 TpéXwieHa Ha HHI:II;fIHBIe bubmorexa HOK
P https://m.edsoo.ru/de57a4e0
MHOKHTEIIH
Paznoxenue kBaspaTHOro
7 TpE€XujeHa Ha HHI:II)eﬁHBIe bubmorexa HOK
P https://m.edsoo.ru/0b248ca2
MHOKHTEITH
3 KBanparnunas ¢pyHkuus u eé bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/6215f410
ITapabona, KOOpIMHATEI
9 BE pHII/IHH na aléinm oCh bubmmorera LOK
P P ’ https://m.edsoo.ru/c456e08e
CUMMETPUHU NTapaloJIb
10 [TocTpoennerpadukakBaapaTi bubnuoreka [IOK
YHOU(YHKITUN https://m.edsoo.ru/11f6adfa
1 [TocTpoennerpadukakBaapaTi bubnuoreka [IOK
YHOU(YHKITUN https://m.edso0.ru/c88a279d
12 [TocTpoennerpadukakBaapaTi bubnuorexa [JOK
YHOU(YHKITUN https://m.edsoo.ru/3577ad2b
[Tonosxenue rpaduka
13 KBaIpaTUYHOM (YHKIIMU B bubnuoreka [JOK
3aBUCUMOCTH OT €€ https://m.edso0.ru/2a984bdc
ko3 durmeHTon
[Tonoxenue rpaduxa
14 KBaJpaTUYHOM (PyHKLIMU B bubnuoreka [IOK
3aBUCUMOCTH OT €€ https://m.edsoo.ru/101baas55
K03 UITUEHTOB
15 Hcnonp3oBaHue CBOMCTB bu6mmoreka [JOK
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https://m.edsoo.ru/6215f410
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https://m.edsoo.ru/c88a279d
https://m.edsoo.ru/3577ad2b
https://m.edsoo.ru/2a984bdc
https://m.edsoo.ru/101baa55

KBQJIpAaTHYHOUN QPYHKIIUU IJIs1
pelIeHus 3aaa4

https://m.edsoo.ru/15c¢522bb

Wcnonp3oBaHue CBOMCTB

bu6mmoreka [IOK

16 i
KBAZIpATIHOH (yHILIH A1 https://m.edsoo.ru/bef7b49f
pereHus 3a1a4
Hcnonp30BaHue CBOWCTB
17 KBaJIpaTUYHON QPYHKUIUU JJIs bubmrorexa LIOK
AP YR A https://m.edsoo.ru/4ce8cf0d
pereHus 3a1a4
CreneHHble c
TCMICHHbIC QYHKILIH bubmmorexa [IOK
18 HATYpaJIbHBIMH ITOKA3aTEISIMH, httos://m.eds00.ru/92821150
UX rpauKM ¥ CBOMCTBA T '
C
TereHHble PYHKLINHU C BuGmorexa LIOK
19 HATYpaJIbHBIMH ITOKA3aTEISIMH, httos://m.edsoo.ru/dc16d347
UX IpauKM U CBOICTBA T '
Crenennble KIIMH C
Pymicu bu6moreka [IOK
20 HaTypaJIbHBIMU TIOKa3aTeNsAMU, https://m.edsoo.ru/fb7b3ef2
UX Ipa(uKM U CBOICTBA T '
Crenennble KLU C
21 HaT aJIBHBIj\biIZIHH(L)IKaSaTeHHMI/I Bubmmorexa LIOK
P . ’ https://m.edsoo.ru/e35ab595
uX rpadMKu ¥ CBOMCTBA
99 I'padbukudynkumii: y = Vx, y bubnuoreka [JOK
=3x,y=]|x| https://m.edsoo.ru/845c3cd8
93 I'padbukudynkumii: y =Vx , y= bubnuoreka [JOK
Wx,y=|x| https://m.edsoo.ru/4ddd9180
24 I'paduxudyrkimii: y = VX , y bubnuoreka [IOK
=3x,y=|x| https://m.edsoo.ru/c711bddf
o5 KonTtponpHast paboTa o Teme bubnuorexa [IOK

"CDYHKI_[I/II/I"

https://m.edsoo.ru/4eacc9b5
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ITonsATHE O pemeHun
HEPABEHCTBA C OJTHOU

bu6mmoreka [{OK

26 78
HEpEMEITHON . https://m.edsoo.ru/cfb115b6
MHO%eCTBOPEILICHUIHEPABEHC
TBa
97 KBanparHbsle HepaBeHCTBa C bubnuorexa [JOK
OJIHOY IIEPEMEHHON https://m.edsoo.ru/bf85efbf
28 KBagparHbsle HepaBeHCTBa C bubnuorexa [JOK
OJIHOYW ITEPEMEHHOMN https://m.edsoo0.ru/36721ec3
Pemrenne HepaBeHCTB
29 rpaguIecKuM METOJOM H bubmorera [JOK
P https://m.edso0.ru/d68f067e
METOJIOM HHTEPBAJIOB
Pemrenne HepaBeHCTB
30 rpagu4ecKuM METOJ0M H Bubamorexa [IOK
P A https://m.eds00.ru/060b1779
METO/IOM UHTEPBAJIOB
31 Hepasencrra, bubnuoreka [IOK
CoZEepKaIIME3HAKMO YISt https://m.edso0.ru/7782d1d2
32 HepaBencraa, bubnuoreka [JOK
COJIEprKaIIME3HAKMO YISt https://m.edsoo.ru/f13ce6ca
33 CucTteMbl HEpaBEHCTB C OJIHOM bubnuorexa [JOK
MepeMEHHOM https://m.edso0.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OJJTHOU bubnuoreka [JOK
MepeMEHHOM https://m.edsoo.ru/d72b241f
Pemenmne TekcToBBIX 33724 C
35 MIOMOIIIbIO HEPABEHCTB, CUCTEM Bubmmorexa LIOK
B P ’ https://m.edsoo.ru/fleecaff
HEPaBEHCTB
36 Pemienne TeKCTOBBIX 3a/1a4 C bu6mmoreka [JOK

IOMOIIIBIO HEPABCHCTB, CUCTCM

https://m.edsoo.ru/29eala05
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HEpPABEHCTB

HepasenctBo ¢ nByms
nepeMeHHbIMU. Perienue

bu6mmoreka [{OK

37 HEPaBEHCTBA C IByMs https://m.edsoo0.ru/a555d73b
MepeMEeHHbIMU
I'padmueckuit MmeToa pemieHus
38 CI/I:I)C"I(“iM HEPaBEHCTB CI;ByMSI brbmmorexa [OK
https://m.edsoo.ru/28bab74d
nepeMeHHbIMU
39 Cucrembl HEpAaBEHCTB C JIBYMS bubnuorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTpossHas pabora no teme bubnuoreka [IOK
"KBagparHsle HepaBeHCTBA" https://m.edso0.ru/4244257d
41 bukBanpaTHbieypaBHEHUS Bubamorexa [IOK
https://m.edsoo.ru/ba8b4827
[Tpumepsl npuMeHeHUi
METO/I0B PABHOCUJIbHBIX
npeoOpa3oBaHMii, 3aMEHBI bubnuoreka [IOK
42 .
NepeMeHHOH, TpaduIecKoro https://m.edsoo.ru/8cc6f335
METO/1a IIPU PellIeHUN
ypaBHeHUH 3-1i U 4-i1 cTeneHei
[Ipumepsl npuMeHeHUI
METO/I0B PaBHOCUJIbHBIX
43 npeoOpa3oBaHMiA, 3aMEHBI bubnuoreka [JOK
MepeMeHHOH, rpaduuecKoro https://m.edso0.ru/d3127b99
METO/Ia IPU PEIICHUN
ypaBHeHu# 3-i u 4- cTeneHen
44 [Ipumepsl npuMeHeHU bubnuorexa [IOK

MCTOJOB PaBHOCHUJILHBIX

https://m.edsoo.ru/e06bdafc

49



https://m.edsoo.ru/a555d73b
https://m.edsoo.ru/28bab74d
https://m.edsoo.ru/bf38d029
https://m.edsoo.ru/4244257d
https://m.edsoo.ru/ba8b4827
https://m.edsoo.ru/8cc6f335
https://m.edsoo.ru/d3127b99
https://m.edsoo.ru/e06bdafc

peoOpa3oBaHMiA, 3aMEHBI
MIEPEeMEHHOH, rpaduIecKoro
METO/Ia MPH PEIICHUN

ypaBHeHUH 3-11 1 4-11 cTeneHen

Pemenue npoGHo-

bu6mmoreka [{OK

45 7
PAIHOHAIBHBIX YpABHCHHH 1 https://m.edsoo.ru/c62a3d83
HEPaBEHCTB
Pemenue npoGHo-
46 aIMOHAJILHBIX YPABHCHHUH H bubnmorexa LHOK
P https://m.edsoo.ru/e633ff10
HEPaBEHCTB
Pemenue mpoGHo-
47 AllMOHAJILHBIX YPAaBHEHUH U bubmorexa LOK
part P https://m.edsoo.ru/9b27174d
HEPaBEHCTB
Pemenne mpoGHo-
48 alMOHAILHEIX YPAaBHEHUN U bubmmorexa LOK
pall P https://m.edsoo.ru/7b73895d
HEPaBEHCTB
49 Pemenue cucrem ypaBHeHUM € bubnuoreka [IOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cucrem ypaBHeHUM € bubnuorexa [JOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
Pemenne npocremmx cucrteMm
. . bubmuoreka [JOK
51 HEJIMHEWHBIX ypaBHEHUH C
https://m.edsoo.ru/c06799ac
JIBYMsI IEPEMEHHBIMU
Pemenne nmpocTeimmx cucrtem
52 HEJIMHEHHBIX YPaBHEHUH C bubmnorexa [IOK
P https://m.edsoo.ru/d9e8af79
JIBYMSI IEPEMEHHBIMU
53 Pemenue npocreldmmx cucrem bubnuorexa [IOK

HEJIMHENHBIX YPaBHEHUH C

https://m.edsoo.ru/a0409350
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ABYMA ICPEMCHHBIMU

Pemrenne npocrenmmx cucreM

o4 HEJIMHEHHBIX YPAaBHEHUH C bbamorexa [OK
https://m.edso0.ru/7910b721

JBYMSI TIEPEMEHHBIMU
I'padmgeckuit MeTo 1 pereHus

55 CHUCTEMBbI HEJTMHEHNHBIX bubnuotexa [JOK
YpPaBHEHUH C IBYMsI https://m.edsoo.ru/68e900a3
nepeMeHHbIMU
I'paduueckuit Mmeros pereHus

56 CHUCTEMBbI HEJTMHEHHBIX bubnuorexa [JOK
YpaBHEHUH C IBYMSI https://m.edsoo.ru/b3113be3
TepeMEHHBIMU
CucreMa IByX HETMHEMHBIX

57 YpaBHEHUH C IBYMSI bubnuoreka [IOK
MepEMEHHBIMU KaK MOJIEIIb https://m.edsoo.ru/74a77c73
peanbHOM CUTYyalnu
CucreMa IByX HEJTMHEMHBIX

58 YpaBHEHUH C IBYMS bubnuorexa [JOK
MepEMEHHBIMU KaK MOJIEJIb https://m.edso0.ru/30731862
peallbHOM CUTyalluu
CucreMa IByX HEJTMHEHMHBIX

59 YPaBHEHUH C IBYMs bubnuorexa LIOK
MEepEeMEHHBIMU KaK MOJICJIb https://m.edsoo.ru/8a6d5954
peaIbHON CUTYaIlNH
Cucrema 1ByX HEJIMHEHHBIX

50 YPaBHEHUH C IBYMs bubnuoreka [IOK

NEPpCMECHHBIMU KaK MO/JCIIb
peaHLHOﬁ CUTyallun

https://m.edsoo.ru/ce8950b3
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61 CucreMa HEIMHEHHBIX bub6mmoreka [{OK
YPaBHEHUH € ITapaMeTpoM https://m.edsoo.ru/dbd6342b
CucreMa HEIMHEHHBIX bu6mmoreka [{OK

62 .

YPaBHEHUH € ITapaMeTpoOM https://m.edso0.ru/60ebb1f3

63 Cucrema HeJIMHEHHBIX bubnuorexa [JOK
YPaBHEHUH € ITapaMeTpoOM https://m.edso0.ru/40bd4935
IIpocTeiimme HepaBeHCTBA C

64 lf S 11 eMeHI—II)BIMI/I U UX bubmorexa HOK
FIBYMAL TIep https://m.edsoo.ru/7ccf2559
CUCTEMBI
KonTpossHas pabora no teme

65 "YpaBHeHHsI, HEPAaBEHCTBA U brbmorexa [TOK

P ; P https://m.edsoo.ru/3fca3696
HUX CUCTEMBI
IlonsaTtue uncnoBoit

66 MMOCIEA0BATEIHLHOCTH. bubnuorexa [JOK
Koneunbie n 6ecKoHEUHbIE https://m.edsoo.ru/d5¢2560d
MOCJIEI0BATEIbHOCTH
OrpanuueHHas
MOCJIEI0BATEILHOCTb.

67 MOHOTOHHO BO3pacTaromast bubmorexa HOK

P B https://m.eds00.ru/74049546
(yObIBaro1as)
MOCJIEI0BATEIILHOCTh
CriocoObl 3a1aHus
MOCJICI0BATEIILHOCTH
68 OIIHCATEIIbHBIN, TAOJIMYHBIN, C bubmorexa HOK
’ ’ https://m.edsoo.ru/027a3fa4
MOMOIIBI0 (POPMYITBI N-TO
4JieHa, peKYpPPEHTHBIN
69 Apugpmernueckas u bubnuorexa LIOK

TCOMETPHUUCCKAAIIPOIPECCUN

https://m.edsoo.ru/ad57c055
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Apudmernueckas u

bubnuoreka [IOK

70
r€OMETPUUYECKASIIPOrPECCUH https://m.edso0.ru/8017f902
CBoiicTBa WICHOB
71 apudmeTnuecKoit u bubmmorexa [IOK
P . . https://m.edsoo.ru/fb577805
T€OMETPUUECKOU MPOTPECCHit
CBoiicTBa WICHOB
72 apupMeTHYECKON U bubmmorexa [IOK
P . . https://m.edsoo.ru/c79443ad
T€OMETPUUECKOM MPOTpecCuit
@opMyIibl N-To 4iIeHa
73 apudmeTHaecKo 1 bubmorexa [IOK
P N . https://m.edsoo.ru/b01a67a2
TEOMETPUUECKOM MPOTPECCHt
@opMyItbl N-To 4IeHa
74 apuMeTHYECKON U bubmorexa LOK
P . . https://m.edsoo.ru/77dee84a
reOMEeTPUUECKON POrpeccHii
®opmysibl N-TO YieHa
75 apupMETHIECKON U bubmmorexa LOK
P . . https://m.edsoo.ru/c72ef6bf
reOMEeTPUUECKON POrpeccHii
DopMmysbl CyMMbI IEPBBIX N
76 qnellj{oz a PI(}I’)II\\/I/ICTH‘IGEKOﬁ u Eubmorexa HOK
P . . https://m.edso0.ru/9492847
reOMETPUYECKON POrpeccHii
Dopmysbl CyMMBI IEPBBIX N
7 tmerl){oi a I/Igll\\/I/IeTH‘Ie(I:DKOI;'I u Eubmorexa HOK
P . . https://m.edsoo.ru/e4c9ad63
reOMETPUYECKON POTrpeCcCHit
Dopmysbl CyMMbI IEPBBIX N
78 qnerl){oi a Hgll\\AAeTqufKOﬁ " bubmnorexa [IOK
P . . https://m.edsoo.ru/a594233e
T€OMETPUUYECKOU MPOrpeccuil
79 3ajaun Ha MPOLIEHTHI, bubnmoreka [JOK

0aHKOBCKHE BKJIaJbl 1

https://m.edsoo.ru/38f5c6d2
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KpEIUTHI

3aauy Ha IPOLIEHTHI,

bu6mmoreka [IOK

80 0OaHKOBCKHE BKJIAJbI U
A https://m.edso0.ru/64f7e085
KPCIUTHI
3asauy Ha MIPOLIEHTHI,
81 0OaHKOBCKUE BKJIAJBI U bubnmorexa LOK
https://m.edso0.ru/c4a9eb67
KPEIUTHI
3aauM Ha MPOLIEHTHI,
82 0OAaHKOBCKHE BKJIAbI U bubnmorexa LHOK
https://m.edsoo.ru/e3f6d855
KPEIUTHI
3amayu Ha MPOIEHTEIL,
83 6aiKOBCKI/Ierl)3KJ'Ia bl U bubmmorexa TOK
o https://m.edsoo.ru/b19754hbd
KPEIUTHI
3aga4yu Ha MPOLEHTBHI,
84 OaHKOBCKHE BKJIAJBI U bubmmorexa LOK
https://m.edsoo.ru/bcf88abf
KPEAUTHI
3aga4yu Ha MPOLEHTBHI,
85 OaHKOBCKHE BKJIAJBI U Eubmorexa HOK
https://m.edsoo.ru/ccfOd1fc
KPEAUTHI
[IpencraBieHne 0 CXOAUMOCTH
[IOCJIEI0OBATEIHLHOCTH, O
86 CYMMUPOBaHNHA OECKOHEYHO Eubmorexa HOK
YMMHP B . https://m.edsoo.ru/d5895ad1
yOBIBAIOIICH FEOMETPUICCKOM
IIPOrpPeCcCUu
[IpencraBieHne o CX0AUMOCTH
87 IMOCIEA0BATCILHOCTH, O bu6mmoreka [JOK

CYMMHPOBaHHH OECKOHEUHO
yOBIBaroLIeH reoMeTprudecKoi

https://m.edsoo.ru/133bae23
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IIporpeccuun

88 MertoamaTeMaTHYECKOMUHIYK bubnuorexa [JOK
05051 https://m.edsoo.ru/feb21fdd
89 MertoamaTeMaTHYECKOMUHIYK bubnuorexa [JOK
05051 https://m.edsoo.ru/a0dcf477
KonTposbHas pabora no teme
90 "UucnoBbie bubmmoreka [{OK
IIOCJIEI0BATEIBHOCTH U https://m.edso0.ru/9e0dd430
nporpeccun”
o1 Kopens n-i1 crenenu. bubnuoreka [IOK
CBolicTBa KOpHS N- CTENEHU https://m.edsoo.ru/6e5a5af5
92 Kopens n-i1 crenenu. bubnuoreka [JOK
CBoiicTBa KOpHS N-U CTENEHU https://m.edso0.ru/b32c69f2
93 Kopensb n-it crenenu. bubnuoreka [IOK
CBolicTBa KOpHS N-H CTENEHU https://m.edsoo.ru/0aa0c138
94 CreneHp ¢ paniMoHaIbHBIM bubnuoreka [IOK
MOKa3aTesleM U €€ CBOMCTBa https://m.edsoo.ru/5325ca3a
95 CreneHp ¢ paliMoHaIbHBIM bubnuorexa [JOK
MOKa3aTesleM U e€ CBOMCTBa https://m.edso0.ru/4882d830
96 CreneHp ¢ paliMoHaIbHBIM bubnuorexa [JOK
MOKa3aTesleM U e€ CBOMCTBa https://m.edso0.ru/53b617b8
ToxxnecTBeHHbBIE
97 npeoOpa3oBaHMs BBIPAKESHUH, bubnuoreka [JOK
coJiepKaIIuX KOpeHb N-it https://m.edsoo.ru/ebad7498
CTENEHU
Tox1ecTBeHHbIE
. bubmuoreka [JOK
98 peoOpa3oBaHus BBIPAKEHHH,

coJeprKalux KOpeHb N-i

https://m.edsoo.ru/ca7892bc
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CTCIICHHU

ToxaeCTBEHHBIE
peoOpa30BaHMsI BRIPAKECHUH,

bu6mmoreka [{OK

% coAepKalIMX KOPeHb N-it https://m.edsoo.ru/bdf8871d
CTCTICHH
ToJ1eCTBEHHBIE

10 npeoOpa3oBaHMsl BEIPAKEHUH, bubnuorexa [JOK

0 COJIepIKaIUX CTETICHB C https://m.edsoo.ru/b13a49e9
paIMoHaILHBIM MTOKa3aTeIeM
ToxaecTBEeHHBIC

10 npeoOpa3oBaHMsl BEIPAKEHUH, bubnuoreka [JOK

1 COJIepKAIIUX CTEIEHb C https://m.edso0.ru/a18095d9
paIMoHaILHBIM MTOKa3aTeIeM
KonTtponbHas padoTa o Teme

10 "Crenens ¢ paMOHAIbHBIM bubmmorexa LOK

2 " https://m.edsoo.ru/2a2ba4d9
MoKa3aTesemM
[ToBTOpEeHME M 000OIIECHNE.
Uwucna v BEIYUCIICHHS (3aITUCH,

10 . bubmuoreka [{OK

3 Cp%BHeHHe’ JICHCTBIA € https://m.edsoo.ru/07eea449
NEHCTBUTEIILHBIMU YHCIIAMH,
YHUCJIOBAs TpsiMast)
[ToBTOpEHME M 00OOIIECHNE.
Uwucna v BEIYUCIICHHS (3aITUCh,

10 . bubmuoreka [JOK

4 Cp%BHeHHe’ FICHCTBUA € https://m.edso0.ru/69d23450
NEHCTBUTEIILHBIMU YHCIIAMH,
YHCIIOBas IpsiMast)

10 [ToBTOpeHue u oboOIIeHNE. bubnuorexa LIOK

5 Yucna v BEIYUCIEHUS https://m.edsoo.ru/facf7c03
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(TIpOLIEHTHI, OTHOIIICHHS,
IIPOIIOPLIUN)

[ToBTOpEHue u 06001IEHNE.

10 Uucna 1 BBIUMCIICHHS bu6mmoreka [{OK

6 (TIPOTICHTHI, OTHOIIICHHUS, https://m.edsoo.ru/5d2df02d
IIPOIIOPLIUN)
[ToBTOpenue u 0600IIEHNE.

10 Uucna v BRIUMCIICHHS bubmmoreka [{OK

7 (pelienue 3a1a4 U3 peanbHON https://m.edsoo.ru/dad1ae58
AKU3HN)
[ToBTOpEeHME M 000OIIEHNE.

10 Yucna 1 BRIYUCICHUS bu6moreka [IOK

8 (pemrenue 3a1a4 U3 peaabHOM https://m.edsoo.ru/efa0e730
KU3HU)
[ToBTOpEeHME M 000OIIECHNE.

10 Uucna v BRIYMCIICHHS bubnuorexa [JOK

9 (oxpyriieHHe, MPUOIIKEHUE, https://m.edsoo.ru/5fd671b7
OIIEHKA)
[ToBTOpEeHME M 00OOIIECHNE.

1 TexkcroBble 3a1aun (penieHue Bu6morexa [IOK

0 TERCTOBBIX 3/t https://m.edsoo.ru/a527aa4b
apu(PMETHYECKUM H
anreOpanvecKuM CrocoOaMm)
[ToBTOpEHME M 00OOIIECHNE.

11 I:g:;;f j:;l::“ (pemeitie BuGnuotexa LIOK

1 https://m.edso0.ru/75c20ae0

apuMeTHuYeCKuM U
anredpanveckuM crocodamm)
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[ToBTOpenue u oboOIIeHNE.
TekcroBbie 3ama4n (penicHne

L TEKCTOBBIX 33144 bubnmorexa LOK
2 a https://m.edsoo.ru/f027e68f
apuMeTHIECKUM U
aredpanveckuM criocodamm)
[ToBTOpEHue u 06001IEHNE.
TekcToBBIE 3a1aun (pEHICHUE
L TEKCTOBBIX 33144 v bubnmorexa LOK
3 a https://m.edsoo.ru/a734595b
apu(pMETUYECKUM U
anreOpandeckuM CrocoOammu)
[ToBTOpEeHME M 000OIIEHNE.
TekcToBBIE 3a1aud (pENICHUE
1 TEKCTOBBIX 3a21a11 v bubmorexa LOK
4 a https://m.edsoo.ru/513c76d2
apu(pMETHUECKUM H
anreOpandecKuM Crocodamm)
[ToBTOpEeHME M 000OIIECHNE.
TekcToBBIE 3a1a4un (pELICHUE
1 TEKCTOBBIX 3a7a4 v bubmmorexa LOK
5 A https://m.edsoo.ru/8fa2d2fb
apu(pMETHIECKUM H
anreOpanvecKuM CrocodaMm)
[ToBTOpEeHME M 000OIIECHNE.
AnreOpanvecKre BoIpaKEHUS
11 (nmpeoOpa3oBaHue bubnuoreka [JOK
6 anreOpanvecKuX BhIPAKESHUH, https://m.edsoo.ru/9336bac2
COJIEpXKAIIUX CTEIECHb C LEIbIM
MoKa3aTesem)
IToBTOpEeHue u 0600IIIEHNE.
- Anre6panqec1<1/1e BBIPpAKEHUS Eubmorexa OK
7 p p https://m.edsoo.ru/f6ab4fe5

(mpeoOpazoBaHue

58



https://m.edsoo.ru/f027e68f
https://m.edsoo.ru/a734595b
https://m.edsoo.ru/513c76d2
https://m.edsoo.ru/8fa2d2fb
https://m.edsoo.ru/9336bac2
https://m.edsoo.ru/f6ab4fe5

anreOpanvdecKux BBIPAKEHHM,
COJIePIKAIUX CTEICHB C LEJbIM
MOKa3aTeJIeM)

11

[ToBTOpEeHue u 06001IEHHE.
AnreOpandecKkue BhIpaKeHUs
(mpeobpazoBanue
anredpanvecKkuX BbIpaKeHU,
COJIEpKAIUX CTETIEHb C LEIbIM
MOKa3aTeJIeM)

bu6mmoreka [IOK
https://m.edsoo.ru/b310ff9b

11

[ToBTOpEeHME M 000OIIEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBaHue
anredpanvecKkux BbIpaKeHU,
coJIeprKalIux
apruMETHUUECKUA KBaIPATHBIN
KOPEHB)

bu6moreka [IOK
https://m.edsoo.ru/adb80ce7

12

[ToBTOpEeHME M 000OIIECHNE.
Anrebpandeckue BbIpaKeHHUS
(mpeoOpazoBaHue
anredpanveckux BbIpaKeHU,
coJIeprKalIux
apu(METUYECKUA KBAIPATHBIN
KOpEHB)

bu6mmoreka [JOK
https://m.edsoo.ru/9a58e0a9

12

[ToBTOpEHME M 00OOIIECHNE.
AnreOpandeckue BbIpaKeHUs
(mpeoOpazoBaHue
anreOpandeckux BhIpaKEHUH,
coJiepKaIux
apu(pMeTHYECKHI KBaIpaTHBIN

bu6mmoreka [JOK
https://m.edso0.ru/253694c0
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KOPEHB)

12

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKkue BhIpaKEeHUS
(mpeobpazoBaHUE MEIBIX U
JIPOOHO-PAMOHATBHBIX
BBIPAYKEHUI)

bu6mmoreka [IOK
https://m.edsoo.ru/7b3e4818

12

[ToBTOpenue u 0600IIEHNE.
Anrebpandeckue BbIpaKeHUS
(mpeoOpazoBaHue LETBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIPAKEHUH)

bubmmoreka [{OK
https://m.edso0.ru/40178693

12

[ToBTOpEeHME M 000OIIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpa3oBaHue LETBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIPAKCHUI)

bu6moreka [IOK
https://m.edso0.ru/9df99942

12

[ToBTOpEeHME M 000OIIEHNE.
AureOpandeckue BhIpaKeHHUs
(mpeoOpa3oBaHue LETBIX U
JIpOOHO-paIIMOHATIBHBIX
BBIPAKCHUI )

bu6mmoreka [JOK
https://m.edsoo.ru/16908ac9

12

[ToBTOpEHME M 00OOIIECHNE.
AnreOpanvecKue BhIpaKCHHS
(pa3ojkeHre MHOTOYJICHA Ha
MHOKHTEIH, B TOM YHCIIE C
MCIOJIb30BaHUEM (HOpMYI
COKPAIIIEHHOTO YMHOXEHHSI)

bubmuoreka [JOK
https://m.edsoo.ru/b48b9936

12

[ToBTOpeHue u oboOIeHNE.

bu6mmoreka [JOK
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AnrebpanyecKue BbIPAKEHHS
(pa3nokeHue MHOTOUJICHA Ha
MHOXHUTECIIN, B TOM YHCJIIC C
WCIIOJIb30BaHUEM (POPMYIT
COKpAILIEHHOT'O YMHOXEHHSI)

https://m.edsoo.ru/5d8634a7

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHUs

12 (pa3nokeHre MHOTO4YIeHa Ha bubnuorexa [JOK

8 MHOKHTEH, B TOM YHCIIE C https://m.edso0.ru/70161f2f
WCIIOJIb30BaHUEM (POPMYIT
COKpPAIIEHHOTO YMHOEHUS)
[ToBTOpEeHME M 000OIIEHNE.
Anrebpandeckue BbIpaKeHHs

12 bu6moreka [IOK

9 (MOZEIMPOBAHHE C HOMOLLEIO https://m.edsoo.ru/ae955f99
(hopMys1 pealTbHBIX MPOIECCOB
Y SIBJICHUM )

13 Z}(’)Hﬁlzj:: ég;:;g ZEE{HC’ bubnunoreka [IOK

0 . https://m.edso0.ru/02a630e0
yHKuHin)
[ToBTOpEeHME M 000OIIECHNE.

13 dyHKIUU (TOCTPOCHHUE, bubnuorexa [JOK

1 CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/5ca24756
yHKmii)
[ToBTOpEHME M 00OOIIECHNE.

13 OyHKuMU (MOCTPOCHUE, bubnuoreka [JOK

2 CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/601abaca
(yHKIHIT)

13 [ToBTOpeHue u oboOIeHNE. bubnuorexa [IOK

61



https://m.edsoo.ru/5d8634a7
https://m.edsoo.ru/70161f2f
https://m.edsoo.ru/ae955f99
https://m.edsoo.ru/02a630e0
https://m.edsoo.ru/5ca24756
https://m.edsoo.ru/601abaca

3 Oynkun (rpaduueckoe https://m.edsoo.ru/laee55da
pelieHue ypaBHEHU U UX
CUCTEM)
[ToBTOpEeHue u 06001IEHHE.

13 Oynkuuu (rpapuyeckoe 1 bubnuorexa [JOK

4 pelieHue ypaBHeHUN U X https://m.edsoo.ru/147cbdaf
CHCTEM)

13 HroroBasikoHTposbHasipaboTa 1 brbmmorexa [OK

5 https://m.edso0.ru/f2692060

13 [ToBTOpEeHME M 000OIIEHNE. Bu6morexa [OK

6 OYHKLILH (MOACIMpOBaHIHE 1 https://m.edsoo.ru/a0a0aded
peaJIbHBIX MTPOLIECCOB)

OBUIEE KOJIMYECTBO YACOB 136

I10 ITIPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

KoanposepsiemoropesyJjibtara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
0011ero 00pa3oBaHusA

Yucna ¥ BEIYUCIIEHUS

1.1

BI)IHOJ'IHSITI), coucTasd YCTHBIC W IHCbMCHHBLIC HpI/IéMI)I,
apI/I(i)MeTI/ILIeCKI/IC I[CﬁCTBI/IfI C paqMOHaJIbHBIMHW YUCIIaMU

1.2

Haxomuth 3Ha4Ye€HHS YUCIIOBBIX BBIPAXKEHUMN, MPUMEHSTH
pa3HoOoOpa3Hbie  CMOCOOBI W MPUEMBI  BBIYMCIICHUS
3HAYCHU I JIPOOHBIX BBIPAKEHU, COLEpIKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH

1.3

[lepexonuTe OT oAHOW (OPMBI 3amUCH YHMCEN K APYroit
(mpeobpazoBbIBaTh JECATHUHYIO IpOOh B OOBIKHOBEHHYIO,
OObIKHOBEHHYI0O B  JIECATHYHYIO, B 4YacTHOCTH, B
OCCKOHEYHYIO IECATHYHYIO JPOOB)

1.4

CpaBHUBATh U YHOPSAIO0UMBATH PAIMOHAIbHBIE YUCIIA

1.5

OkpyrasTeuncia

1.6

BbINONHATE NPUKUAKY U OLEHKY pe3yJbTaTa BHIYUCICHHH,
OLICHKY 3HAYEHUI YUCIIOBBIX BBIPAKECHUH.
BoinonuaTeaeiicTBUsICOCTENIEHAMU c
HaTypaJlbHBIMUIIOKA3aTeIIMU

1.7

HpI/IMeHHTB IIpU3HAKK  ACIUMOCTH, Pa3JIOKCHUC Ha
MHOXXHTECJIN HaTypaJIbHBIX YUCEII

1.8

Pemats IIPAKTUKO-OPUCHTUPOBAHHBIC 3a/la4i, CBA3aHHBIC C
OTHOIICHUEM BCIMYHH, IMPOIOPHUOHAJIBHOCTHIO BCIMYUH,
IMPpOLCHTAMH, HHTCPHIPCTUPOBATL PE3YIIbTAThl PCIICHUA
3aJa4d C y‘IéTOM orpaHquHnﬁ, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaCMbIX 00BEKTOB

AnreOpandecKueBbIPaAKCHHS

2.1

Hcnonp3o0BaTh anre6pa1/1qec1<y10 TEPMHUHOJIOTHUIO 151
CUMBOJIMKY, IIPUMCHATDH e€ B nponecce 0OCBOCHUA y‘IC6HOl"O
MaTrepurajia

2.2

Haxonute 3HaueHUst OYKBEHHBIX BBIPAKCHUH  NpU
3aJJaHHbIX 3HAUEHUSIX NEPEMEHHBIX

2.3

BeimonHATe  TpeoOpa3oBaHUs  LENOTO  BBIPAKEHHS B
MHOTOWIEH  NpPUBEACHHEM  MOJOOHBIX  ClIaraeMeblX,
pacKpbITHEM CKOOOK
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2.4

BBINONHATE yMHOJKEHHE OJHOWIEHA HAa MHOIOWIEH H
MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHATh (HOpMyIbI
KBaJpaTa CyMMBI U KBaJpaTa pasHOCTH

2.5

OcylecTBIATh Pa3ioKEHUE MHOTOUJICHOB HAa MHOXKHUTEIH
C NOMOIILIO BBIHECEHHS 3a CKOOKH OOIIEro MHOMKUTES,
TPYIITUPOBKHU CJaraeMbIX, MIPUMEHEHUS dbopmy
COKPAILLEHHOI'O YMHOXEHHUS

2.6

[IpumeHsaTh TPeoOpa3oBaHUST MHOTOUICHOB JUISI PEIICHHUS
Pa3IMYHBIX 3aja4 U3 MATCMATHUKHU, CMCKHBIX HNPCIMETOB,
U3 peajbHOMN NPAKTUKH

2.7

Hcnonp3oBare CBOMCTBA CTENIEHEW C HATypaJlbHBIMHU
MoKa3aTeIsiMU JUIs peoOpa3oBaHusl BbIpaXKeHUN

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemrate nuHEHHBIE YypaBHEHUsS € OJHOW IIEPEMEHHOM,
MIPUMEHSIS TIpaBUjia Mepexoia OT UCXOJHOIO YpaBHEHMS K
PaBHOCUIIBHOMY emMy. IIpoBepsTs,
ABJISIETCSUTMYACIIOKOPHEMYPABHEHHUS

3.2

[IpumensTs  rpadguueckue METOAbl MpPU  PEUICHUH
JIMHENHBIX YPAaBHEHUHN U UX CUCTEM

3.3

[TonOupath mpuUMepsl Map 4YKUCEN, SIBISIIOIINUXCS pEelIeHHEM
JMHENHOTO ypaBHEHUS C IBYMS IIEpEMEHHBIMU

3.4

CTpouTh B KOOPJIMHATHOM TUIOCKOCTH TpaduK JTUHEHHOTO
yYpaBHEHUS C IBYMS MEPEMEHHBIMU; MOJIb3YSICh IPaQUKOM,
NPUBOIUTH PUMEPBI PELICHUS YPaBHEHU S

3.5

Pemate cuctembl NBYX JIMHEHHBIX ypaBHEHUM C JBYMsI
NEPEMEHHBIMH, B TOM YHCIIe TpaduyecKku

3.6

CoctaBnsaTh U pelaTh JUHEHHOE ypaBHEHUE WM CHCTEMY
JUHEHWHBIX  ypaBHEHUH 1o YCIIOBHIO 3ajauy,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/lauu
HOJIy4E€HHBIH pe3ysbTaT

Koopnunats! u rpapuku. OyHxuu

4.1

N300paxkaTe Ha  KOOPIMHATHOM  TPSIMOM  TOYKH,
COOTBETCTBYIOIIME  33JaHHBIM  KOOpJAMHATaM, JIy4H,
OTPE3KHU, UHTEPBAJIbI, 3aMUCHIBATh YHUCIOBBIE MTPOMEKYTKU
Ha anrebpanvyecKkoM sI3bIKe

4.2

Otrmeuath B KOOpI[HHElTHOfI IJIOCKOCTH  TOYKH 11O
3aITaHHbIM KOOpAWHATaM

4.3

Crpouts rpaduku nuHEWHbIX (GyHKUUNA. CTpouTh rpaduk
dynKim y = [X]

4.4

OnuceIBaTh C IIOMOIIBIO (I)yHKI_[I/II\/'I HN3BCCTHBIC
3aBUCHUMOCTH MCXKAY BCIMYUHAMHU: CKOPOCTb, BpCMH,
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paccTosiHue, LICHY, KOJIMYECTBO, CTOUMOCTb,
IPOM3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI

4.5

HaxoauTh 3HaueHne GpyHKIMN 1O 3HAYCHHUIO €€ apryMeHTa

4.6

[Monumare rpaduyeckuit crmoco® TNpEACTaBICHUS W
aHaym3a WHQPOpPMAIIMU, W3BIIEKaTh W HHTEPIPETUPOBATH
uHpOpMAIIMI0O H3 TpapuKOB pPEATbHBIX NPOIECCOB H
3aBUCUMOCTEN

8 KUIACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble mMpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
0011ero ooOpazoBaHus

Yycia ¥ BEIYUCIIEHUS

1.1

Hcnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXKECTBE
NEHCTBUTENBHBIX YHCEN I CpPaBHEHHs, OKPYIJICHUS H
BBIUMCIICHUM,  HM300pa)kaTh  JCHCTBUTENIbHBIE  YHUCIIA
TOYKaMU Ha KOOPJMHATHOM MpsIMOi

1.2

[IpumeHsTh TmOHSATHE apUPMETUYECKOTO0 KBAAPATHOIO
KOpHs, HAaXOJUTh KBaJpaTHbIe KOpPHH, HCIOIB3yd IMpHU
HE00X0IMMOCTH KaJbKYJIATOD, BBITIOJIHATh
npeoOpa3oBaHUs BBIPAKEHUM, cOAepkKalluX KBaJpaTHBIC
KOPHH, UCTIOJIB3YsI CBOMCTBA KOPHEH

1.3

Ucnonp3oBarh 3amucu  OOJNBIIMX M MalbIX YHCED C
MTOMOIIIBIO JCCATUYHBIX IpoOeii u cTerene yncia 10

AnreOpandecKueBbIPaAKCHHS

2.1

HpI/IMCHﬂTL HNOHATHC CTCIICHU C NOCJIbBIM II0Ka3aTClIeM,
BBITIOJIHATD npeo6pa30BaHI/I;1 BBIan(eHHﬁ, COoACpIKaAIIUX
CTCIICHU C ICJIBIM ITOKa3aTCJIEM

2.2

BrinoaHaTh TOXKACCTBCHHLBIC Hp606pa3OBaHI/I${
paOHAJIbHBIX BLIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeNCTBUI
HaJa MHOTOYJICHAMH U anre6pa1/1qec1<HMH I[p06}IMI/I

2.3

PacknanpiBaTh KBa,Z[paTHLIfI TpéX‘-IJ'ICH Ha MHO>XHUTCIIN
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2.4

[IpumensaTs npeoOpazoBaHMs BBIPAKCHUN IS pEIICHUS
pPa3JIMYHBIX 3a7a4 U3 MATEMaTHKH, CMEXHBIX NPEIMETOB,
U3 peajbHOM IPAKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemwlare  nuHENHBIE,  KBaJpaTHbIE  ypaBHEHUS W
palOHAIbHBIE YPABHEHUS, CBOJAIIMECS K HUM, CUCTEMBI
JBYX YPaBHEHHUH C JByMS IIE€PEMEHHBIMU

3.2

[IpoBoauTh mpoCTEWIIME HCCIENOBAaHUS YpPaBHEHUN U
CHUCTEM YypaBHEHHI, B TOM YHCIE C MPUMEHEHHUEM
rpaguvecKux TpeACTaBiIeHUN (yCTaHaBIMBAaTb, UMEET JIH
YpaBHEHHUE WJIM CUCTEMA YPABHEHHI PEIIEHUs, €CIIA UMEET,
TO CKOJIBKO, M TIPOYEE)

3.3

[TepexomuTe OT cioBeCHOW (GOPMYTUPOBKH 3a7auu K €€
anreOpanvyecko MOJENW C TOMOIIBI0  COCTaBJICHUS
YPaBHEHUS WJIA CUCTEMBI YPaBHEHHUI, HHTEPIIPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 3agauyun HOJ'Iy‘ICHHBIfI
pe3ynbTar

3.4

IIpumeHAT,  CBOWCTBA  YHMCJIOBBIX  HEPABEHCTB  JUIS
CpaBHEHHUS, OIICHKH, pelIaTh JIMHEHHBIE HEPABEHCTBA C
OJIHOW TIEPEMEHHON M WX CHUCTEeMBI, JaBaTh TpadUUuECcKylo
WUTIOCTPALIMI0O  MHOXECTBAa  PELICHW  HEpaBEHCTBA,
CHUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[ToHMMaTh W MCIOJIB30BaTh (PYHKIIMOHAIBHBIC TOHATHS H
S3bIK ~ (TEPMHUHBI, CUMBOJIMYECKHE  00O3HAYCHUS),
OTIpe/ieNATh 3HaYeHne (QYHKIUU 0 3HAYCHHUIO apTyMEHTA,
OTIpENICNSATh CBOMCTBA (DYHKIUH IO €€ TpauKy

4.2

CtpouTth rpaduKky 2JIeMEHTApHBIX (PYHKITUH BUIA:
y=k/x

k/x
, Y =X%, Yy = x% y = |x|, onuckIBaTh CBOICTBa YHMCIOBOU
byHkumu o e€ rpaduxy

9 KUIIACC

KoanpoBepsiemoropesyJibtaTta

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI 0CBOCHHS
66




OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOT'O
0011ero o6pa3oBaHus

Yucna ¥ BEIYMCIIEHUA

11

CpaBHUBaTh M  YNOpPSAJOYMBATH  pPAlUMOHAIbHBIE WU
UppalMOHAJIbHbIC YKCIIa

1.2

BrmonsaTe apudmMerrnueckue NeHCTBHUS ¢ palMOHaILHBIMU
YUCJIAMH, CO4YeTas YCTHbIE M IIMCBbMEHHBIC IPUEMBI,
BBIIIOJIHATH BBIYHCIICHUS C UPPALMOHAIBHBIMYU YACIAMU

1.3

HaXOI[I/ITI) 3HAUCHMS CTEICHEH C OEJbIMH IIOKa3aTC/IsIMU U
KOpHeﬁ, BBIYUCIIATH 3HAYCHHU S YU CIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITI) I[GﬁCTBI/ITCJ'[BHBIG qurciia, BBIMIOJHATE NMPUKUIKY
pe3yibTara BI)ILII/ICJ'[GHI/II\/JI, OLCHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrate nuHelHBIE U KBaJpaTHbIE YPABHEHUS, YPaBHEHHS,
CBOJSIIMECS K HUM, MpOCTeHIne ApoOHO-pallOHATbHBIE
yYpaBHEHUS

2.2

Pemrate cucteMbl NBYX JIMHEHWHBIX YPAaBHEHUN C JIBYMs
IIEPEMEHHBIMU M CUCTEMBI JBYX YPaBHEHHI, B KOTOPBIX
OJIHO YPaBHECHHE HE SIBJIACTCS JINHEHHBIM

2.3

Pemate TekcTOBBIE 3aMauu aNreOpandecKuM CIocoOoM ¢
MIOMOIIBIO COCTaBJICHHUS YPAaBHCHHS WU CHCTEMBI JBYX
YpaBHEHUH C ABYMS TIEPEMECHHBIMHU

2.4

[IpoBOIUTH MPOCTEUIIIME HCCIECNOBAaHUS YpPAaBHEHHH U
CUCTEeM ypaBHEHUH, B TOM 4YHCIE C M[PUMEHEHHEM
rpaduueckux MpeacTaBiIeHUN (HapUMep, yCTaHABIMBATh,
UMEeT JIU ypaBHEHUE WIM CHUCTEMa YPaBHEHHMH pEIICHUS,
€CJIU UMEET, TO CKOJIBKO)

2.5

Pemats JIMHEIHBIE HCpaBCHCTBA, KBaJApaTHBIC
HEPaAaBCHCTBA, I/I306pa}KaTI) pe€icHUE HCEPAaBCHCTB Ha
YHCI0BOM HpHMOﬁ, 3allMCbIBATh PCHIICHUC C IIOMOIIBIO
CHMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCPAaBCHCTB, CHUCTCMBI
HCPABCHCTB, BKIOYAONIMC KBaJApPaTHOC HCEPaBCHCTBO,
I/1306pa)KaTL PCIICHUEC CUCTCMbI HCPABCHCTB Ha YHCJI0BOM
HpSIMOﬁ, 3aIIMCbIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB

2.7

Hcnonp3oBaTh HCEpPAaBCHCTBA IIpU PCHICHUU PA3TIUYHBIX
3aaa4

OyHKIMU

3.1

PacriozHaBaTe (QyHKIMH W3y4eHHBIX BUAOB. [lokasbiBaTh
CXEeMaTHYECKH  pACIOJIOKEHWE  Ha  KOOPAWHATHON
iockoctu rpapukoB QyHkumii Buma: Y=KX, y=kx+b,
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y=k/X, y=ax*+bx+c, B 3aBUCHMOCTH OT 3HAYCHUI
K03(ppULIMEHTOB, ONMUCHIBATH CBOIMCTBA (DyHKIUI

3.2

[Toxa3eiBaTh CXEMaTUYEeCKH pacnosoxeHue Ha
KOOPAWHATHON TUIOCKOCTH rpadukoB (QyHKUMN Bua Y =
VX, Y = |x| 1 onMChIBaTh CBOMCTBA (PYHKITHIA

3.3

Crpouth W  wu300paxkaTb  CXeMaTW4eCKu rpaduku
KBaJpaTUYHBIX GbyHKINH, OIIUCBIBATH CBOMCTBA
KBaJ[paTHYHBIX (DYHKIHI 110 WX rpadukam

3.4

Pacno3naBare kBagpaTuuHylo (¢QyHKOHIO 10 (Qopmyre,
OPUBOJUTH TpPUMEPbl  KBAAPAaTUYHBIX  (QYHKIMH U3
peaibHOM KU3HU, (PU3UKHU, TEOMETPUHU

Apudmernueckas v reoOMeTpHUUECKasporpeccun

4.1

PacriozHaBath  apupMeTHUECKyI0 M T€OMETPUYECKYIO
IPOrPECCUU IPU Pa3HbIX criocoOax 3a1aHus

4.2

BbINoNHATE BBIYKCIEHUS C UCIIOJIb30BaHUEM (opMy N-TO
yieHa apu(MeTHyYecKoil U TeoMeTpUYecKo Mporpeccui,
CYMMBI IIEPBBIX N YJIECHOB

4.3

N3o06paxaTe diIEHBI MOCIEAOBATEIIPHOCTH TOYKAMH Ha
KOOPJIMHATHOM TJIOCKOCTH

4.4

Penrare 3a1a4u, CBsI3aHHBIE C YHCIIOBBIMA
TIOCTIIOBATEIBHOCTSIMU, B TOM YHUCIIE 33[a4d U3 PEaTbHOMN
KU3HU (C HCIOJNB30BAHUEM KaIbKYJIATOpa, LHU(POBBIX
TEXHOJIOTH)
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu 0OBIKHOBEHHBIC M ACCATHUYHBIC, IEPEX0]] OT OJHOW (POPMBI 3arucu apoodeit
1.1 K JIPYTOM. [TonsTHEpanMOHAIBHOTOYNCIIA, 3aIuCh, CpaBHEHHUE,
YHOPSAJ0YMBaHUEPALIMOHAIBHBIXYHCET
19 Apudmernueckue AEUCTBUS C pallOHaIbHBIMU uuciaamu. Pemenue 3amad w3
' pealbHOM NMPAaKTUKHU HA YacTH, Ha IpoOu
13 CreneHp ¢ HaTypaJlbHbIM [IOKa3aTeJeM: OIpejaeieHne, npeoOpazoBaHue
' BBIPAKEHUI Ha OCHOBE OMNPE/ENIEHUS, 3aIIUCh OOJIBIINX YUCE
14 [IpoueHThl, 3amuch MPOLEHTOB B BHJE ApoOU U JpoOu B BUIE MPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MPOLEHTHI, PEeIIeHUE 3a7a4 U3 PeaJTbHOU MPAKTHUKU
15 [IpumeHeHne MpU3HAKOB JETUMOCTH, Pa3jokKEHHE Ha MHOXKHUTEIH HATypalbHBIX
' qHCel
1.6 PeanbHble 3aBUCUMOCTH, B TOM UHKCIIE MIpsiMasi U 0OpaTHasi MPOTNOPIMOHATBHOCTH
2 AnreOpanvecKUeBBIPAKEHUS
21 [Tepemennsle, YHUCIIOBOE 3HA4YCHUE BBIPaKEHHUS c MEPEMEHHOM.
' JlonyCTHMBIE3HaYECHUATIEPEMEHHBIX
59 [IpencraBnenne 3aBUCHUMOCTM  MEXAy BEIMYMHAMU B BUAE  (HOPMYIBL.
' Brrancnenusnodopmynam
2.3 IIpeoOpa3oBaHre OyKBEHHBIX BbIPaKEHUI, TOXKAECTBEHHO PAaBHbIE BBIPAXKEHMSI
2.4 CBoOliCTBa CTENIEHU C HATYPAIBHBIM [10KA3aTEIEM
95 Opnowrensl u MHorowieHsl. CreneHb MHOrowieHa. CloXeHHE, BBIYMTAHUE,
' YMHOKEHUEMHOTOYJICHOB
26 @opMysbl COKPAIEHHOTO YMHOXEHHS: KBaJpaT CyMMBl M KBaJgpaT pPa3HOCTH.
' dopmynapa3HOCTUKBAAPATOB. Pa3ii0keHNEeMHOTOUII€eHOBHAMHOXKHUTEIN
3 VYpaBHeHus
31 YpaBHEHHE, KOPEHb ypuaBHeHI/I}I, npaBuiga NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHJIBHOCTb ypaBHEHUI
32 JIuneliHOE ypaBHEHHWE C OJHOW TIEPEMEHHOW, YKCIIO KOpHEH JIMHEWHOIO
' YPaBHEHUS, PELLICHUE JINHENHBIX YPABHEHUN
33 CocraBieHue ypaBHEHMH IO YCJIOBHMIO 3ajaud. PemnieHue TEKCTOBBIX 3a7ad C
' MOMOIIIBIO YpaBHEHHH
3.4 JIuHeltHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U €ro Ipaduk
Cucrema ByX JIMHEWHBIX yYpaBHEHHUH C JByMs NepeMEHHBIMU. PemieHne cucrem
3.5 ypaBHEHHH CcrocoOOM MOACTAaHOBKH. [IpuUMepBIpelIeHUATEKCTOBbIX3aJau ¢

MIOMOIIBIOCUCTEMYPABHEHU I
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4 Koopaunats! u rpadpuku. OyHkunu

4.1 KoopaunaratouknHanpsmou

42 Uucnossle NPOMEXYTKU. PaccTrosiHue Mexay IByMs TOYKAaMU KOOPIMHATHOMU
' psAMOi

43 [IpsmoyronpHas cucrema koopauHat, oc Oxu Oy. AGcumcca U OpauHATa TOYKH
' Ha KOOPIMHATHOM IJIOCKOCTH

44 [Ipumepsr TpadukoB, 3amaHHbIX (opMyramu. YreHne TrpadUKOB peaNTbHBIX
' 3aBHCHMOCTEH

4.5 [Tonstne ynkuunu. I'papuk pynknuun. CroiicTBa QpyHKIMI

4.6 Jluneitnast pynkuus, e€ rpaguk. I'papuk pynkunn y = [x|

4.7 I'padmueckoe perieHne TMHEWHBIX YpaBHEHUI U CUCTEM JIMHEWHBIX YPaBHEHUN

8 KUIACC
Kon IIpoBepsieMbliidjIeMeHTCONEPKAHUSA

1 Yucna v BIUMCICHUS

11 KBampatublit kopenb u3 uucna. Ilonstue 00 wuppalMOHATILHOM YHCIHE.
' JlecsTuuHBIeIpUOINKEHUSUPPALIMOHATBHBIXYHCET

12 CpoiicTBa apudMETHYECKUX KBAJAPATHBIX KOPHEM ©W MX TMPUMEHEHHE K
' MpeoOpa30BaHMIO YUCIOBBIX BRIPAXKEHHUI U BEIUMCICHUSIM. JeficTBUTENbHbICUHCIIA

1.3 CreneHsb c 1enbIM Mokasaresem U €€ cBoiictBa. CTaHaapTHasg3anuchLYucia
2 AnreOpanvyecKUeBBIPAXKEHUS

2.1 KBanpatublii TpéxusieH, pa3oKeHUe KBaJpaTHOTO TPEXUIEHA HA MHOKUTEN

2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOKCTBO alre0pandecKoi 1poou

2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JCJICHHE allreOpandecKux Apooei

2.4 PanvionanbHbBIE BRIpKESHUS U UX TIPe0Opa3oBaHue
3 YpaBHEHHS 1 HEPABEHCTBA

31 KBampatnoe  ypaBHenue, (¢GopMyna  KOpHEH  KBagpaTHOTO  YypaBHEHUS.
' TeopemaBuera

3.2 Pemenue ypaBHeHU, CBOASIIUXCSA K TUHEHHBIM U KBaJPaTHBIM

3.3 [IpocreiimuenpoOHO-palMOHANTbHBICYPaBHEHHS

I'paduueckast MHTEpHpeTanuss YpaBHEHHH ¢ JBYMs IEPEMEHHBIMH M CHUCTEM
3.4 JTUHEHHBIX ypaBHEHUH c IBYMS NePEMEHHBIMH.
[TpumMepbIpelIeHUACUCTEMHEINHEHHBIXYPaBHEHUH C IByMsIEpEMEHHBIMU

3.5 Perienne TeKCTOBBIX 3aau alre0pandeckuM crocoOom

3.6 UYucnoBble HEPaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOMNIEpEMEHHO

3.8 PaBHOCHIIBHOCTEHEPABEHCTB
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3.9 JIuHeliHble HEPABEHCTBA C OJJHON IEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON
4 OyHKIIUU
41 [onsitne ¢ynkumu. OO6IacTh ONpENENCHUS W MHOXKECTBO 3HAUCHUH (DYHKITHH.
' Crioco0Obi3amanusa yHKIH I
4.2 I'padux Gpynkum. Urenue cBoiicTB hyHKIMHU 1O e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
44 OyHKIMKM, ONUCBHIBAIOUINE TOPAMYIO W OOpaTHyl  MPOMOPIUOHAIBHEIC
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHkuMu y =x2,y = x3
4.6 OyHkuuny = [1X, y = |x|
4.7 I'padmueckoe pemieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KITIACC
Kon IIpoBepsieMbliidjIeMeHTCONEPKAHUSA
1 Yucna v BIUKCICHUS
11 PanyoHanbHble 4ucila, UpPpalMOHAIBHBIE YHCIA, KOHEYHblE U OECKOHEYHBIE
' JECATUYHBIE IPOOH
MHOX€ECTBO JEHCTBUTENBHBIX YHUCEI, JACHCTBUTENbHbIE 4YHCIa Kak OECKOHEYHbIE
12 JeCATUYHbIE JpoOHu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
' NEUCTBUTEILHBIX qHuCcel u KOOPIMHATHOU MPSMOM.
CpaBHEHUENECHCTBUTEIBHBIXUNCE
1.3 Apugpmernueckue neicTBUA ¢ AEHCTBUTENbHBIMY YU CIAMU
W3mepenuns, npubamxeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOLIEro MHpa,
14 JUITENILHOCTh IIPOLIECCOB B OKpyxkawueMm wmupe. IlpubmkéHHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTb Hpubmmkenus. Oxpyriaenue uucen. [Ipukuiaka u oueHka
pe3yabTaTOB BBIYMCICHUIN
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 VYpaBHEHUs C OJHOMIIEPEMEHHON
2.2 JIuneiiHoe ypaBHeHue. PenieHne ypaBHEHU, CBOAAIIMXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALIMXCS K KBaJAPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pemieHus ypaBHEHMH TPETbE M 4YETBEPTOMN
' CTEIeHeH pa3nokeHueM Ha MHOXKUTENN
2.5 PemennenpoOHO-palimoHaNbHBIXypaBHEHU N
2.6 CucrembplypaBHEHHM
2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Perienue cucrem IBYX TUHEWHBIX YpaBHEHUH ¢ ABYMsI IEpEeMEHHBIMU
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Pemrenue cucreM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOU

2.9
CTENEHU

2.10 I'paduueckast MHTEpIIpETALIUS CUCTEMBI YpaBHEHHH € ABYMS IIEPEMEHHBIMU

211 Pemenune TeKCTOBBIX 33724 ANreOpanvdecKuM crocodom

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemenue nuHeHBIX HEPABEHCTB C OJJHON MTEPEMEHHOMN

2.14 Pemrenne cucrem JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBanparHbleHepaBeHCTBa

516 I'padmueckas wuHTEepHperanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' HepEMEHHBIMU
3 OyHKIIN

31 KBanpatuunas ¢ynknus, e€ rpagux u coiictBa. Ilapabona, KOOpAMHATHI BEPUINHBI

napaloJibl, 0Cb CAMMETPUH NapadoIbl

3.2 I'padukn dpynkumii y=Kkx, y=kx+bu ux cpoiicta

3.3 I'paduku dpynkumii y=K/X, y = x3u ux cBoiicTBa

3.4 I'paduku pyHKmMit ,u X cBOICTBa
4 UncnoBbIenocine10BaTeIbHOCTH

41 Omnpenenenve W CHocoObl 3a/aHUs YKCIOBBIX TOCJENOBaTENbHOCTEH. 3agaHue
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOM popmyIoit u popmysoii N-To uieHa

42 Apudmernueckas nporpeccusi. Dopmynsl N-To wieHa apupMeTHIECKON MPOrpeccu,
' CYMMBI IIEpBBIX NUJICHOB

43 I'eomerpuueckas nporpeccusi. Dopmynbl N-ro 4YjieHa r€OMETPUYECKONM MPOTPECCHH,
' CYMMBI IIEpBBIX NUJICHOB

44 N3obpaxenne 4wieHOB apru(pMETHICCKON U TE€OMETPUUYECKON MPOTPECCU TOUYKaMH Ha
' KOOPJIMHATHOM TIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMATBHBINPOCT

4.5 CoXHBICTIPOIICHTHI
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpetoBanmusi

IIpoBepsiembie TPeOOBAHUSI K MPEIMETHBIM
pe3yJibTaTaM OCBOEHHS OCHOBHOIi 00pa3oBaTeIbHOI
NMporpaMMbl OCHOBHOT0 00111er0 00pa30BaHusi HA
ocHoBe ®I'OC

YMenue  omepupoBaThb  MOHATHSIMHU: MHO>K€ECTBO,
MOJIMHO>KECTBO, OIEpaly HajJ MHOXECTBAaMH; YMEHHUE
OTIepUpOBaTh MOHATUSAMU: TIpad, CBA3HBIN Tpad, Aepeso,
IUKJ, HOPUMEHATh HUX TMpPU pELIEHUU 3a7ad; YMEHHE
UCIOJIb30BaTh TpaUuecKoe MpEeACTaBIEHUE MHOXKECTB
JUIS OTMCAaHUS pEaJbHBIX MPOLECCOB U SIBICHUH, IMPHU
pELIeHNUH 3a]a4 U3 IPYTuX y4eOHbIX TPEIMETOB

YMeHne  omepupoBaTh  TMOHATHUAMH:  OTPEICICHHE,
aKcuoma, Teopema, JI0Ka3aTeNIbCTBO; yYMEHHE
pacro3HaBaTh HWCTHHHBIE H JIO)KHBIC BBICKAa3bIBAHUS,
OPUBOJIUTH TpPUMEPHl U  KOHTPOPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BbICKA3bIBAHUIN

YMeHue onepupoBaTh MOHATHAMH: HATypalIbHOE YHCIIO,
MPOCTOE W COCTABHOE YHCIO, JIEITMMOCTh HATypaTbHBIX
YuCell, TPHU3HAKK JCIUMOCTH, IEJI0€ 4YHCIIO, MOMIYJb
yucia, OOBIKHOBEHHas JApoOb U JACCATHYHAS JpoOb,
CTAaHJAPTHBIA  BHUJ  4YHCIA, PAIMOHAIBHOEC  YHUCIIO,
UPPAIMOHATILHOE YHUCIIO, apu(PMETHYCCKHI KBaJpaTHBIM
KOPEHb, YMEHHEC BBINOJIHATh JCHCTBUS C YHCJIAMH,
CpPaBHHMBATh M YIOPSIOYMBATH YUCIIA, IPESICTABIIATh YHCIa
Ha KOODPJIUHATHOW MPSAMOM, OKPYIIIATH YHCIA, YMEHHE
JieNaTh MPUKHUIKY U OIICHKY Pe3yIbTaTa BEIYUCICHHH

YMeHue onepupoBaTh IMOHATUSMHU: CTENEHb C LEJIbIM
nokaszareneM, apupMETHYECKHH KBaJpaTHBIH KOPEHb,
MHOroOwIeH,  ainrebpauueckas  ApoOb,  TOXIECTBO;
3HAaKOMCTBO C KOpHEM HaTypalbHOH CTemneHu OoJiblle
€IMHUIIBI; YMEHHE BBINOJHATH pacué€Thl MO (Gopmynam,
npeoOpa3oBaHus LENIbIX, JpoOHO-palMOHATBHBIX
BBIPQ)KEHUI ¥ BBIPAKEHUH C KOPHSAMH, pa3loKeHue
MHOTOYJI€Ha Ha MHOXMWTEIM, B TOM 4YHCIE C
UCIOJIb30BaHUEM  (OpMYNT  pPa3sHOCTH  KBAJApaTroB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMmenue OINCpHUpOBaATh NOHATUAMU: YHUCJIOBOC PABCHCTBO,
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YPaBHEHUE C OJHOM IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHUE PEIlaTh JIMHEHHBIE U
KBaJIpaTHbIE YpaBHEHUS, JIpOoOHO-paIIMOHATILHBIC
YpaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JIMHEHHBIX YpPAaBHCHUH, JIMHEHHBIC HEPABEHCTBA M HUX
CUCTEMBI,  KBaJlpaTHble U  JIpOOHO-palMOHAJIbHbIE
HEpPaBEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE IPH
peuieHun 3a1ad M3 JIpYruxX IPEeIMETOB M IPAKTUYECKUX
3a/1a4; YMEHHE HCIIOJIb30BaTh KOOPAWHATHYIO MPAMYIO U
KOOPJMHATHYIO IUIOCKOCTh ISl M300pa)kKeHUs pelIeHUui
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMHU: (QYHKUUSA, TIpaduk
GyHKIMH, HYyIU ¢byHKIUY, IIPOMEKYTKHU
3HAKOMOCTOSIHCTBA, TPOMEXYTKHU BO3pacTaHusi, yObIBaHUS,
HauOoJbllIee U HAUMEHblIee 3Ha4eHUsI QYHKIMH;, YMEHUE
OTIEpUpPOBATh MOHATUSMHU: MpsiMasi MPONOPLHOHAIBHOCTD,
auHeHas (yHKUMs, KBajapaTuyHas (QyHKIus, oOpaTHas
MPOTIOPIIMOHATBHOCTh, MapaboJia, runepobona; yMeHHe
CTpOUTh rpa@uku (YHKIHM, UCIOJIB30BAaTh TpaduKu IS
OTIpE/IeNIEHUs] CBOMCTB MPOLIECCOB U 3aBHUCUMOCTEH, LIS
peleHust 3agad M3 JIpYyruxX Y4eOHbIX MpPEeIMETOB U
peambHOM  KM3HHM; YMEHHE BbIpaXarb (opMylIaMu
3aBUCUMOCTH MEX/y BETMUYMHAMHU

YMeHue onepupoBaTh MOHATHSAMH: MOCIEAOBATEIHHOCTS,
apudmernyeckas ¥ reoMeTpudeckasi porpeccun; yMeHue
UCIIOJIb30BaTh CBOMCTBA MOCIIENI0BATEILHOCTEH, (HOPMYIIbI
CYMMBI U OOLIEro 4jieHa MpHU PEelIeHUH 3a7a4, B TOM YUCIIe
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB U peaibHON )KU3HU

Ymenune peuiaTth 3aga4yd pa3HbIX TUIIOB (B TOM YHCJIC Ha
IIPOLECHTBI, AO0JHM MW 4YacCTh, IBHKCHHC, pa60Ty, LoEeHy
TOBAPOB U CTOMMOCTDb IOKYIIOK U YCIYI', HAJIOTH, 3aaa4U
n3 obnactu YIIpaBJICHUA JIMYHBIMU U CEeMEHHBIMU
(1)I/IHchaMI/I); YMCHUE COCTABJIATH BbIPAXKCHUSA, YPABHCHUS,
HCPAaBCHCTBA n CHCTCMBbI 10 YCJIOBHUIO 3aJa4u,
HCCJIICOOBATH IOJIYYCHHOC PCIICHUC u OLOCHUBATh
HpaBZ[OHOI[O6HOCTL MOJIYYCHHBIX pE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMHU: (uUrypa, TOUKa,
OTpe30K, NpsiMas, JIyd, JIOMaHas, yroJl, MHOIOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUI
TPEYroJIbHUKHU, MPSIMOYIOJbHBIN TPEyroJibHUK, MEIHaHa,
OucceKTpuca U BbICOTA TPEYroJIbHUKA, YEThIPEXYTOJIBHUK,
napaujienorpaMM, pomO, TNPSAMOYrOJbHHUK, KBaJpar,
Tparneuus; OKpy>KHOCTb, KpYyrI', KacaTelIbHasl; 3HAKOMCTBO C
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IPOCTPAaHCTBEHHBIMU (UTypaMH; YMEHHUE pelIaTh 3aJaud,
B TOM YHCJI€ M3 TOBCEJAHEBHOW >XM3HHU, Ha HAXOXKICHUE
T€OMETPUYECKUX BEIUYMH C TPUMEHEHHEM H3YYEeHHBIX
CBOMCTB ¢uryp u paktoB

10

YMeHue onepupoBaTh IOHSATHSMH: PaBEHCTBO (uryp,
PaBEHCTBO TPEYTr0JIbHUKOB; [apajuIeIbHOCTh u
NEPIEHIUKYISAPHOCTh MPSAMBIX, YTOJ MEXAY IpSMbIMHU,
NepreHANKYISAp, HAKIOHHAS, TMPOCKIHs, oaodue ¢Guryp,
NOJI00OHbIE TPEYroJIbHUKH, CHMMETPUS OTHOCHUTEIBHO
TOYKM U TpsIMOM; YMEHHE paclio3HaBaTh pPaBEHCTBO,
CUMMETpUI0 U mojobue ¢uryp, napamuieIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSMBIX B OKPYXKAIOLIEM MHUpE

11

yMeHI/Ie OHepI/IpOBaTB INOHATHUAMU:. [JJIMHA, paCCTOSIHI/Ie,
yroa (BeIWYMHA yrila, CHHYC M KOCHHYC yIJia
TPEYroJbHUKA), TUIOIIA/b, YMEHHE OIIEHWBATh pa3Mephl
MPEMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE
NpUMEHATH  (QOopMyibl  MEpUMeTpa W IUIOIIAIU
MHOFOYFOJ'IBHI/IKOB, JJINHBI Opr)KHOCTI/I " Iuiomagu
Kpyra, oObemMa TMPSMOYTrOJILHOTO Tapajlieenunea;
yMEHHUE TIPUMEHATHh NMPU3HAKH PABEHCTBA TPEYrOJbHUKOB,
TEOpeMy O CyMME VIJIOB TpPEYrOJbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPHUUECKHE COOTHOIICHUS  JUISI
BBIYMCIICHUS JJIMH, PACCTOSTHUM, TTOIIAACH

12

YMeHne n3o0pakarh IIOCKue (GUTYyphl U KX KOMOWHAIIHH,
NPOCTPAHCTBEHHBIE (QHUTYPBI OT PYKH, C TIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M AJIGKTPOHHBIX CPEICTB I10
TEKCTOBOMY WJIM CUMBOJIBHOMY OITHCAHHIO

13

YMeHue omnepupoBaTh MOHATUSAMHU: TNPSMOYTOJbHAs
CUCTeMa KOOpPJUHAT; KOOPJIUHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, NPOU3BEJIECHUE BEKTOpa Ha YHCIIO, CKaISPHOE
MPOU3BE/ICHNE BEKTOPOB; YMEHHUE HCIIOJIb30BATh BEKTOPHI
U KOOPAMHATHI JJIs MPEACTABICHUS NAaHHBIX M pPEUICHUS
3a/a4, B TOM YHUCJIE€ W3 JPYTHX Yy4eOHBIX MPEIMETOB U
peagbHOM KU3HU

14

YMeHue onepupoBaTb HOHATHSAMM: CTOJIOMKOBBIE U
KpPYTOBbI€ JMarpaMMmBl, TaOIHIIbI, cpenHee
apupmeTHyecKoe, MeauaHa, HauOoJbllee U HauMEHbIlee
3Ha4YeHHUs1, pa3Max YMCIOBOro Habopa; yMEHHE U3BJIEKAaThb,
UHTEPHpPETHpOBaTh M MNpeoOpa3oBbIBaTh HHPOPMALHIO,
OpeJCTaBJICHHYI0 B TabiaMmax ¢ Ha JUarpammax,
OTPaKAIOUIYI0 CBOWMCTBA M XapaKTEPUCTHKH peabHBIX
IPOLECCOB M SBIEHUH; YMEHHME  paclo3HaBaTh
VU3MEHUYMBBIE BETMUYHUHBI B OKPYXKAIOLIEM MUPE
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15

YMeHue onepupoBaTth MNOHATUAMH: CIYyYaWHBIM OIBIT
(cmyualiHBI  DKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE
(’71IeMEHTapHBIA MCXOJ) CAYy4alHOTO OMbITA, CIy4aiHOE
coObITHE, BEPOSATHOCTH COOBITHSA; YMEHHE HaXOJUTh
BEPOSTHOCTH  CIyY4alHBIX  COOBITHI B  ONBITAaxc
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE
pemath 3a1a4l METOJOM OPraHM30BAaHHOIO Iepedopa U ¢
UCIIOJIb30BAHMEM  IIpaBUja  yYMHOXKECHMS;  YMEHHUE
OLICHUBATh BEPOSITHOCTU PEAbHBIX COOBITHI U SBJICHUH,
NOHMMATh  POJb  NPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KaloOIlleM MHpPE U B
YKU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHUMBIX COOBITUH;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENl U €ro poJibio B
MacCCOBBIX SIBJICHUSX

16

YMeHne BbIOMPATh MOAXOISIINN W3YyYECHHBIM METOJ IS
pelIeHus 3aa4u, TPUBOJUTH MPUMEPHI MATEMATHUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE W KU3HHU, paclo3HaBaTh
NpOSIBJICHUE  3aKOHOB  MaTEMaTHKA B  HCKYCCTBE,
OINHUCHIBaTh  OTHEIBHBIC  BBIJAIONIUMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUS MAaTEMaTHKU KaK HAyKH,
MPUBOJIUTh TPUMEPHl MATEMATUUYECKUX OTKPBITUA U UX
aBTOPOB B OTEUYECTBEHHOW Y BCEMUPHOU UCTOPUHU
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HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMbliid1eMeHTCOIEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbsHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE W JECATUYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIC IMEPHOANYECCKUE
' apoou
1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTndecKre onepamnuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIYUCIICHUSI, TIPaBHJIAa OKPYTJICHHSI, TPUKHUIKA U OIICHKA pe3yibTaTa
BBIUMCIICHUI
2 AnreOpandecKHeBhIPAKCHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenp c¢ 1enbiM noka3ateneM. CTeneHb C PAalMOHAIBHBIM  IOKa3aTeIeM.
' CaoiicTBacTeneHu
2.3 MHorousneHsl
2.4 AnrebpandeckasapoOb
95 ApubMeTnuecknii KOpEeHb HATypaJIbHOW cTeneHu. JleicTBusIC apudMeTHuecKuMu
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Ienbie n ApoOGHO-parMoHaNbHble ypaBHEHUs. CUCTEMBI U COBOKYITHOCTUYPABHEHUH
3.9 Leunbie u IpOOHO-PALMOHAIbHbIE HEpaBEHCTBA. CucreMmsl u
' COBOKYITHOCTHHEPABEHCTB
3.3 PemennerexcroBeix3agau
4 YucnoBblenociie0BaTeIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI3aJaHUSINIOCIIEA0BATEIbHOCTEH
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia Cl0KHBIX IPOLIEHTOB
5 OyHKIMH
Oynkuus, crnocoOsl 3aaanus pynknun. I'padux dynknun. O0nacTe onpeneneHus u
51 MHO>KecTBO 3HaueHUi QyHkumuu. Hynu dynxium. IIpoMexyTku 3HaKONOCTOSIHCTBA.
o [IpoMexXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIUH.
Haubounbiiee u HauMeHblee3HaUeHUEDYHKITMMHATTPOMEIKYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaTtHasnpsmas
6.2 JlekapTOBBIKOOPIMHATHIHAIIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
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7.2 TpeyronbHuk
7.3 MHOTroyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenuereoMeTpuyeCKUXBEITNINH
7.6 BexropriHamiockocTu
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHascTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Anre6pa, 7 kimacce/ MaxkaperaeB FO.H., Munmiok H.I'., HemkoB K.U. u npyrue,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

* Anre6pa, 8 kimacc/ MaxkaperueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue;
non penakuueit TemskoBckoro C.A., AkiroHepHoe ooiectBo «M31aTenscTBO
«IIpocsemenuey

» Anrebpa, 9 knacc/ Maxkapsiues FO.H., Munmaiok H.I'., Hemkos K.W. u npyrue,

AxmmonepHoe obmectBo «M3narenscTBo «IIpocBemienuey

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

1. A.Tl. EpmioBa, B.B. I'ono6opoasko, A.C. EpmoBa CamocTosiTeIbHBIE U
KOHTPOJIbHBIEC PAaOOTHI 1O anredpe u reomeTpuu s 9 kinacca, - M.: Miekca,
2012.

2. 4 cnam OI'D. Marematuka. 9 knacc ['ocygapcTBeHHass UTOrOBasi aTTECTallUs
Tunossie TectoBbie 3ananus / U.B. fmenko, C.A. llectakos, A.C. Tpenanus,
A.B Cemenos, I1.1. 3axapos - M.: «Ok3aMen»

3. KononoB A.S. 3agaun no anreope mis 7-9 KiI.

HUDPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru — xosexiust 06pa3oBaTe/IbHBIX PECYPCOB;

InternetUrok.ru - Bumeo ypoxkwu;

www. math-on-line.com- 3anumareapHas MaTeMaTHKa,;

http://www.logpres.narod.ru — nprMepsl HHGOPMAIMOHHBIX TEXHOJIOTHIA;

http://www.allmath.ru - Bcs marematuka; http://mathem.hl.ru —maremaruka on-line;
http://www.exponenta.ru — o6pazoBaTebHbIN MATEMATUICCKUN CAMT;

www.mathvaz.ru/index.php - Jlocke yuutens MareMaTHKH.
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https://edu.lsept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-
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PABOYAS IIPOTPAMMA
(ID7133301)

yueOHOro kypca «BeposiTHOCTb M CTATHCTHKA (YIJIyOJIEHHbIH YPOBEHb)»



IHHOACHUTEJIBHASA 3ATINCKA

B coBpemMeHHOM II(PPOBOM MUpPE BEPOSTHOCTD U CTATUCTHKA PUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTh KaK C TOYKH 3pPECHHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIM B 00Opa3oBaHUH,
HE0O0X0IMMOM KaKIOMY 4elloBeKy. BospacraeT umciio mpodeccuii, mpu oBIaJieHUH KOTOPHIMU
TpeOyercsi xopomas 0a30Bas TOATOTOBKAa B OOJIACTH BEPOATHOCTH W CTATHUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl NPOJOJDKEHUS 00pa3oBaHUsS W I YCHEIIHOM Npo¢eCCHOHANbHON
Kapbephl.

Kaxnpiii 4enoBeK MOCTOSHHO NPUHHMAET pEIICHHs Ha OCHOBE HMEIOIIUXCA y HEro
TaHHBIX. J[1sT 00OCHOBAaHHOTO NPWHATHS PEIICHHs B YCIOBUSX HENOCTaTKAa WM H30BITKA
nHpopMaluu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MbINUIeHHE. MIMEHHO TOATOMY BO3HHMKIA HEOOXOIUMOCTh (POPMHUPOBATH Y
oOyyaromuxcst QyHKIIMOHAIBHYIO TPAMOTHOCTD, BKJTFOUAIOIIYIO B ce0sl YMEHHE BOCTIPUHUMATH U
KPUTHYECKH aHAJIM3UPOBATh MH(OPMAIINIO, MTPEJICTABICHHYIO B pa3IMYHBIX (hopMax, TOHUMATh
BEPOSATHOCTHBI XapakTep MHOTHX pEaJbHBIX IPOIECCOB W 3aBHCUMOCTEH, INPOU3BOAHUTH
MIPOCTEHIIIE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TIpHHIUIIAMH cOoOpa, aHanmm3a |
MIPEJCTAaBICHUS JTAHHBIX W3 Pa3IW4YHBIX cdep >KM3HM OOIIecTBa M TOCYAapCcTBa IMPHOOMIAET
oOyJaromuxcss K OOIIECTBEHHBIM HHTEepecaM. M3ydeHHe OCHOB KOMOWHATOPWKH pa3BHBACT
HaBBIKM OpraHM3alHy Nepedopa W MOoJCYETa YMClia BaPHAHTOB, B TOM YHCIIE B TMPUKIIAIHBIX
3agadax. 3HAKOMCTBO C OCHOBAMH TEOPHHU TpadoB cO3MaéT MaTeMAaTUYECKUN (YHIAMEHT JUIs
dbopmMupoBaHUs KOMIIETCHIIMA B oOnactu wHOpMaTUKM M IUEGPOBBIX TexHojorui. [Ipum
M3YYEHUU CTaTHUCTUKM U BEPOSITHOCTH O0OOTalaloTCs MPEACTaBlIeHUs OOy4yaroumxcs o
COBPEMEHHOM KapTHHE MHpa U METOJaX €ro HccleloBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTaTHUCTUKM KaK MCTOYHMKA COLMAIBHO 3HAYMMOW HMH(OPMALMK U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cooTBercTBMM C JaHHBIMU LEISIMH B CTPYKType MpOTpaMMbl y4eOHOTrO Kypca
«BeposATHOCTh M CTAaTUCTHKA» OCHOBHOIO 0OIIEro o0pa3oBaHUS Ha YIUIYyOJEHHOM YpOBHE
BBIJICJICHBI CJIEIYIOIINE COJepKaTelnbHO-MeToauueckue nuHuu: «llpencraBnenue DaHHBIX U
omucareJbHasl CTaTUCTUKa», «BeposATHOCTHY, «INeMEeHThl KOMOMHATOpUKN», «BBeneHue B
Teopuro rpadosy, «MHOKecTBay, «Jlorukay.

Copnepxanne nuHun «lIpeacraBieHue JaHHBIX W OMUCATENbHAS CTATUCTHKA» CIY)KHUT
OCHOBOM A1 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLIMEH: OT YTEHUS U MHTEPIpeTaIluu
uHpopmaluy, TMpeACTaBICHHOW B TalnMiax, Ha JAuarpaMMmax W rpadukax, g0 cOopa,
MIPEJICTaBJICHHS U aHaJIN3a JAHHBIX C UCIIOJIb30BAHMEM CTATUCTUYECKHX XapaKTEPUCTUK CPEIHUX
U pacceuBanus. Pabotas ¢ maHHbIMU, 0Oydaroluecs y4arcs CUMTHIBAaTh U MHTEPIPETUPOBATH
JaHHbIC, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bl, Pa3MBIILISATh
HaJ GakTopamu, BHI3BIBAIOIIMMHU U3MEHYUBOCTD, M OIICHUBATh UX BIUSHHUE HA pacCMaTpUBAaeMbIe
BEJIMYUHBI U ITPOIIECCHI.

WHTynTHBHOE  MpeJCTaBleHHME O  CIy4yalHOW  M3MEHYMBOCTH,  MCCJEOBAHUE
3aKOHOMEPHOCTEH M TEHAEHIMI CTaHOBUTCS MOTHUBHPYIOILEH OCHOBOW AJSl M3y4EHUS TEOPUHU
BEpOATHOCTEH. bBosbloe 3HaueHHMe UMEIOT NMPAKTUYECKUE 3aJaHHs, B YaCTHOCTU OTBITHI C
KJIACCUYECKUMU BEPOSATHOCTHBIMH MOJIEIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJMTCSA KaK Mepa MpaBIomNoAoOus ciydaiiHoro coObitus. Ilpu
U3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITUMHU METOAaMU BBIYHCIICHUS
BEPOSATHOCTEH B CIy4alHBIX SKCIIEPUMEHTAaX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH HCXOJaMH,
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BEPOSATHOCTHBIMU 3aKOHAMHM, IMO3BOJISIOMIMMHU CTaBUTh M pelIaTh Oojee CIOXHBbIE 3amauu. B
y4eOHBI KypC BXOZST HAdalbHbBIC MPEICTABICHHUS O CIy4alHBIX BEIIMYMHAX M MX YHCIOBBIX
XapaKTePUCTUKAX.

B pamkax yueGHOTrO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00YUYaIOIIMXCSI ¢ MHOYKECTBAMU U
OCHOBHBIMH OTIEpAIMSAMHU HAJ MHOXECTBAMH, PACCMATPUBAIOTCS IPUMEpPHI IPUMEHEHUs rpadoB
M D2JIEMEHTOB TEOPHHM MHOXKECTB JUIS DPEUICHMS 33/a4, a TaKKe HCIOIb30BaHUS B JAPYIHX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX ITpEeIMeTax.

Ha uzyuenue yuyeOHoro kypca «BeposTHOCTh U cratuctuka» orBoaurca 102 wgaca: B 7
kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Heneno).



COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenne naHHBIX B BHAE TaONMI, IuUarpaMM. 3aroJiHEHHE TaONHIl, YTEHUE W
IIOCTPOEHHUE CTOJIOMKOBBIX (CTOOYATHIX) U KPYTOBbIX auarpamm. UteHue rpagukoB peabHbIX
mporeccoB. UW3Bneuenne wHpoOpManmuM W3 OuUarpaMM M TaONIMIl, WCIOJB30BaHHE W
UHTEpIIpEeTaIHs JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeHee apudMeTHuecKoe, Meliana, pa3Max, HanOoJIbIIee 1
HauMEHbIIEe 3HAUeHUs, KBapTWIM, CpPEIHEE TapMOHMYECKOE, CpEJHEe TrapMOHUYECKOE
YHCIJIOBBIX JIaHHBIX.

[Ipumepsl cinydyalHOM WM3MEHUYMBOCTH IPH HU3MEPEHHUSX, B MacCOBOM IIPOM3BOJICTBE,
TEHJEHIIMM M CcllydailHble KoJieOaHUs, TpYNNHpPOBKA JAHHBIX, IPEJICTaBICHHUE CIy4alHOU
M3MEHUYMBOCTH C IOMOIIIBIO IMarpaMM, 4aCTOThI 3HAUEHUHN, CTATUCTUYECKAs] YCTOWYUBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepiuHbl. Yncino pédep u cyMMapHas CTETIeHb BEPIITHH.
[Tonsatue o cBs3ubIx rpadax. [Tyt B rpadax. lemu u mukasl. O6xon rpada (diIepoB myTh).
[TonsiTre 06 opueHTHpOBaHHOM rpade. Pemenne 3a1ad ¢ momMoIsko rpados.

YTBepkaeHUsT M BbICKa3blBaHUsA. OTpuLaHUE YTBEPXKICHMS, YCIOBHBIE YTBEP)KICHUS,
oOpaTHbIE U PaBHOCWIbHBIE YTBEPKICHHS, HEOOXOAUMbIE U AOCTATOYHBIE YCIIOBHUS, CBOMCTBA U
npu3Haky. [IpoTHBOMONIOXKHBIE YTBEPXKIEHUS, T0KA3aTE€IbCTBA OT IPOTHUBHOTO.

CrnyyaiiHplii SKCHEpUMEHT (OMBIT) M CiydaiiHoe coObiTue. BeposiTHOCTP M wacToTa
cilyyaifHOro coObITus. POJIb MaIOBEPOSTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B PUpPOAE
H B OOILIECTBE.

8 KVIACC

MHoxecTBO 1 IOAMHOXkeCTBO. [Ipumepsl MHOKECTB B oKpyxatouieM mupe. [lepeceuenne
u oObeauHEeHue MHOXeCTB. [narpammelr Diinepa. Uucnosble MHOXKecTBa. [IprMepbl MHOXECTB
U3 KypcoB anrebpsl U reoMerpuu. llepeuncrieHue 31€MEHTOB MHOXECTB C MOMOIIBIO
OpraHM30BaHHOTO Nepebopa U npaBuia yMHOKeHUs. DopMyna BKIIOYSHHS -UCKIIOUCHUS.

DOneMeHTapHble  CcOObITHS.  BeposTHOcTM — ciaydallHbIX — coObITHM.  OmBITBI €
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUAMU. CiTydaliHbIi BBIOOP.

N3mepenue paccemBaHMsl YMCIOBOrO MaccuBa. Jlucriepcusi M CTaHIapTHOE OTKJIOHEHHE
yucinoBoro Habopa. CBoHcTBa JAHUCIIEPCHM W CTAHIAPTHOTO OTKJIOHEHUs. Jluarpammbl
paccenBaHus IBYX HaO01aeMbIX BeldnurH. JInHelHas CBSA3b HA AUAarpaMMe PacCeUBaHMSL.

Hepeo. JlepeBo ciydaitHoro skcnepumenTa. CBOMCTBA 1€pEBbEB: €AMHCTBEHHOCTD IYTH,
CBSI3b MEXJIY YHCIIOM BepIIMH U uuciioM péoep. [lonstue o miockux rpadax. Pemenue 3amgau ¢
MIOMOIIIBIO JI€PEBHEB.

Jlornueckue coro3bl «U» n «MJIN». CBA3b MEX1y JJOTUUECKMMH COI03aMHU U OTIEPALUSIMHU
HaJ MHOXecTBaMH. Vcronib30BaHre JJOTMUECKUX COI030B B anredpe.

CnyyaitHple COOBITHS KaK MHOXECTBA JJIEMEHTapHbIX coObITH. [IpoTHUBOMOIOKHBIE
coObITHs. Onepanuu Haf coObITHIMU. DopMyna CI0KEHHs BEPOSITHOCTEH.

[IpaBuo  yMHOXEHHUsI BEpOSITHOCTEH. YcioBHas BeposTHOCTh. [lpeacraBnenue
CIIy4aifHOTO DKCIIEpUMEHTA B BUE JiepeBa. He3aBucuMbie COOBITHSI.

9 KJIACC



Komb6unatopaoe npaBuio ymHoxxenust. IlepecranoBku u akropuan. Yucno coueranuii u
TpeyroiabHuk Ilackans. CpoiictBa uucen coueranuil. bunom Helorona. Pemenue 3amau c
HCI0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckast BeposiTHOCTh. CirydaifHbIi BBIOOp TOYKM M3 (PUTYPHI HA TUIOCKOCTH, M3
OTpE3Ka, U3 IYTU OKPYKHOCTH.

Ucnpitanus. Yenex u Heynada. Cepust ucnblTaHuil 10 nepBoro ycnexa. Cepus UCIBITAaHUN
bepnymnu. BeposdtHoctu coObiTuii B cepun ucnbiTanuil beprymiu. CoydaiiHblii BeIOOp U3
KOHEYHOI'O0 MHO>KECTBA.

CnyuyaiiHas BeIMYMHA M paclpesereHre BeposaTHocTel. [lpumepsl cirydailHbIX BEIMYMH.
Baxxnsle pacnpeneneHuss — 4HMCiIO MOIBITOK B CEPUM HUCMBITAHUN J0 MEPBOrO yclexa M 4YUcCio
yCIIEXOB B CEpUHU UCIbITaHUI bepHymiu (reomerpruueckoe 1 OMHOMHUAIBHOE pacpeIesieHus).

Maremarnueckoe — OXHUAAHUE  CIYYalHOW  BEJIMYMHBI. @uU3NYECKUl  CMBICI
MaTeMaTH4eCKoro oxuaaHus. lIpuMepbl HCHONB30BaHMS MaTEMaTHYECKOTO  OKHJAHUS.
Jucnepcuss M CTaHAAPTHOE OTKJIOHEHME CilydailHON BenuuuHbl. CBOMCTBa MaTeMaTHUYECKOTO
0’KMJIaHUS U TUCIIepCuu. MaTeMaTH4ecKoe OKUJaHUE U TUCTIEPCHs U3YYEHHBIX PacpeleIeHUN.

HepaBenctBo UYeOwpmméBa. 3akoH Oonbimux uucesl. MareMmarnueckue OCHOBaHUS
u3MepeHusi BeposiTHocTe. Ponb M 3HaueHMe 3aKkoHa OOJIBIIMX YHUCEN B Hayke, B MPUPOJE U
oO1IecTBe, B TOM YUCIIE B COIIMOIOTMYECKUX OOCIEIOBaHUIX U B U3MEPEHUSX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI M0 MAaTEMATHUKE XapaKTEPU3YIOTCS B
YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBICHUEM MHTEpeca K TMPONULJIOMY M HACTOSIIIEMY POCCHUHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alliid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TPHUMEHEHHEM JIO0CTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKCHUH BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KJICHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHoCTeH HAYYHOIO NMO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMHY, OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKU U MaTeMaTHYECKOMU
KyJIbTypOM Kak CpEICTBOM MO3HAaHUS MHpA, OBJIAJICHUEM HABBIKAMU MCCIIEJOBATEIbCKON
NESATEeIIbHOCTH;

6) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTE€MAaTUYECKHE 3HAHHMS B HWHTEPECAX CBOETO 3J0pOBBA,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0JIOTM4€eCKOT0 BOCIIUTAHMS:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3amad B 001acTu
COXPAaHHOCTH OKPYXKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLEHKH HMX BO3MOXHBIX



MOCJIEJCTBUI ISl OKPY)KAIOIIEH Cpeibl, OCO3HAHUEM TIJIO0ABHOTO XapaKTepa KOJOTUUECKHX
po0JIeM U MyTei uX penicHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONMAJILHON U MPUPOIHOI CpeIbl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATSIIbHOCTh, B TOM YHCJIE YMEHUE YUYHUTHCS y JAPYTHUX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HEOOXOAUMOCTBIO B (hOPMHUPOBAHWUU HOBBIX 3HAHHM, (OPMYIHpPOBATH HICH, MOHSITHA,
THIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCIIC paHEe HEU3BECTHBIX, OCO3HABATH JC(HUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH, ITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHO CHUTYAllMIO, BOCHPUHHMATh CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynpTate OCBOGHHMS TpOTpaMMBI 0 MaTeMaTWKEe Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusi y oOyuvatomierocss OyayT copMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKTePU3YIOIIUECS]  OBJAJCHHEM  YHHBEPCAIBbHBIMH  [IO3HABATEIBHBIMH  JCHCTBUSIMH,
YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JCUCTBUSMH M YHUBEPCATBHBIMH PETYISATHBHBIMA
JNENCTBUSMM.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS
ba3oBble Joruyeckue aeiicTBUSA:

BBISIBIISITh U XapaKTEPU30BaTh CYHIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TOHATUAMHU, (GOPMYIUPOBATH ONpEeACNeHUs TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN MpHU3HAK KilaccU(UKALMKU, OCHOBaHMS s 0000IIeHUs WU
CPaBHEHUs, KPUTEPUU IPOBOUMOTO aHAIM3A;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpuULaTeNIbHbIE, EJMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (hakrax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJIsS  BbBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIA;

JIeNaTh BBIBOJIbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3buparh I0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHM (TpSAMbIE U OT MPOTUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA MaTeMaTH4eCKUX (DaKTOB, BBICTPAaUBATh
apryMeHTalul0, IPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 perieHus y4eOHOM 3amgauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENLHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

WCIOJIb30BaTh BOMPOCHI KaK UCCIIENOBATEIbCKUIT HHCTPYMEHT MO3HAHUS, (GOPMYIHUPOBAThH
BOMPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;
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IIPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY AKCIEPHUMEHT, MCCIEA0BaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOATENBHO (popMyaHpoBaTh 000OIICHUST M BHIBOJIBI IO PE3yNbTaTaM MPOBEAEHHOTO
HAOIOIEHUS, WCCIENOBAaHMS, OKCIEPUMEHTa, OLECHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yinbTaTOB, BBIBOJIOB U 0000IICHUIA;

[IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIaTh IPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBJIITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETHPOBATh HHGOPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHUS;

BbIOMpaTh (popMy mpencTaBieHHUs] MHGOPMALMU U WIUIIOCTPUPOBATH pEIIaeMble 3agauu
cXeMaMu, AarpaMMaMH, HHOU rpaduKoil M MX KOMOWHAILUSAMU;

OIICHUBAaTh  HAAEKHOCTh HMHGPOPMALMKM 1O  KPUTEPHUSM, MPEIOKEHHBIM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSIMH U IEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3PEHHUS B YCTHBIX W INHCHBMEHHBIX
TEeKCTax, JaBaTh MOSACHEHUS IO XOAY peUIeHHs] 3aJayd, KOMMEHTHUPOBATh MOJYYECHHBIN
pe3ynbTarT;

B XOJ€ OOCYKJIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKTae€MOUW TEMBI, MPOOJIEMBI,
pelaeMoil 3a7auu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOWCK PEUICHMsS], COTOCTAaBIATh CBOU
CYXJCHHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jHyuue U CXOJICTBO
MO3ULIUH, B KOPPEKTHOU (hopMe HopMyIHpOBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELICHUs 3aJayd, SKCIEPUMEHTa, HCCIEA0BaHUS, MPOCKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpPEe3CHTAluu U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh ¥ UCIOJIb30BaTh NMPEUMYILECTBA KOMaHJAHONW U MHIWBUIYAIbHOW pabOTHl IpU
pelIeHnHd Y4eOHBIX MaTeMaTH4eCKHX 3ajay, NPUHUMATh LEldb COBMECTHON JESTENbHOCTH,
IUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOU pabOThI, paclpeeNsiTh BUABI padoT, JOrOBapuUBaThC,
o0cyKIaTh mporiecc U pe3yinbTaT paboThl, 000011aTh MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B I'PYMNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbD» M HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl MU KOOPIUHUPOBATH CBOM JIEHCTBUS C
JIPYTMMHU YJeHaMH KOMaHJbI, OLIEHMBAaTh KauyeCTBO pPe3y/lbTaTa M KAaueCTBO CBOETO BKJIa/a B
o011 pe3ynbTaT Mo KpUTepusiM, CHOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:
BBISIBIISAITh  MPOOJEMBI  JUIsI  pElIeHUsT B KU3HEHHBIX U Y4EeOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCS B PA3MUYHBIX MMOAX01aX MPUHATHS pelleHuid (MHAUBUIYaIbHOE, TPYIIOBOE);
CaMOCTOSITENILHO COCTABJISTH IJIaH, aITOPUTM PELIeHUS 3a7auu (MK €ro 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOU HH(OPMAIIUH.
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CaMOKOHTPOJIb, SMOUMOHAIbHbI HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTpOJIA IIpolLiecca M pe3yibTaTa pPELICHUs
MaTeMaTH4eCKOH 3a/1a4ui, CAMOMOTHBAIIMU U PEIICKCHH;

NPEIBUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHKHYTHh INPH PEIICHWH 33a/1a4d, BHOCHUTH
KOPPEKTHBBl B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAHIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE peE3yibTaTa NESTEIHHOCTH IMOCTABICHHOW IENHW W YCIOBHUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTH HEJTOCTHIKECHUS LIEJIH, HAXOAUTh OIIUOKY, 1aBaTh OIICHKY
pUOOPETEHHOMY OTIBITY;

BBIp@XAaTh OMOIMM TpPU HM3YyYCHUH MAaTeMaTHYeCKHX OOBEKTOB H (DaKTOB, J/JaBaTh
SMOILMOHAIBHYIO OI[CHKY PEIICHHUs 3a1a4H.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonity o0yuenus B 7 kjacce 00y4Jaromuiics MOJYyYUT CISAYIONNE MPEAMETHBIE Pe3yIbTaThl:

Uutare wHPOpPMAIUIO, MPEACTABICHHYI0 B TaONWIaX, Ha JWarpamMmax, MPeJICTaBIIsATh

JaHHBIE B BHUJE TaOJIUIl, CTPOUTH CTOJIOMKOBBIE (CTOJOYATHIE) M KPYroBBIE TUATPAMMBI II0
MacCHBaM 3HAYEHHUU.

OnuceiBaTh ¥ WHTEPIPETHPOBATH pEAbHBIC YHCIOBBIC JaHHBIC, TPEJCTABICHHBIC B
TabJIMIax, Ha JUarpaMmax, rpapukax.

Hcrnonb30BaTh I ONMMCAHHWS JIAHHBIX CTAaTHCTUYCCKUE XapaKTePUCTHKHU: CpEIHEe
apudmernyeckoe, MeraHa, HanboJIbllIee U HAMMEHbIIee 3HAaUeHUs, pa3Max, KBapTHIIU.

Nwmets mpeacTaBieHne O JIOTUYECKUX YTBEPXKIIEHUSX U BBICKA3bIBAHUAX, YMETh CTPOUTH
oTpunanusi, GopMyIUpOBATh YCIOBHBIE YTBEP)KICHHS MpPH PEUICHUH 3a7ad, B TOM YHUCIE M3
JPYrux y4eOHBIX KypCcOB, UMETh MIPEICTaBICHHE O TeOpeMax-CBONCTBAX U TeopeMax-IpU3HaKax,
0 HEOOXOIMMBIX U IOCTAaTOYHBIX YCIOBUSAX, O METOJE JOKA3aTeIbCTBA OT MPOTUBHOTO.

HNmers mnpexacraBieHHe O CciOy4yailHOM M3MEHUYMBOCTHM Ha IMpUMeEpax pe3yibTaToB
U3MepeHuH, 11eH, (U3NYECKUX BETUYHUH, aHTPOTIOMETPUUECKUX JaHHBIX, UMETh MIPE/ICTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

Hcnonb3oBaTh s OmMMCaHUs JAHHBIX YacTOThl 3HAUYEHUM, TPYINIUPOBATH JaHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBath rpadsl i pelieHus 3ajady, UMETh IPEACTaBICHHE O TEPMUHAX TEOPUU
rpadoB: BepiinHa, pedpo, 1enb, UK, MyTh B rpade, UMeTh npeacTaBieHue 06 o6xoae rpada u
00 OpUEHTHPOBAHHBIX Irpadax.

K koH1y 00yueHus B 8 kiiacce 00yyaromuics HOIy4UT CIAEAYIOIIUE PEAMETHbIE Pe3yIbTaThl:

OmnepupoBaTb MOHATUSAMU MHOXECTBA, IOJMHOXECTBA, BBIIOJHATh ONEpPALUM HaJ
MHOKECTBaMHU:  OOBbEIUHEHHE, IIepeceyeHHue, MEePeuUucCiIsATh  IEMEHThl MHOXKECTB C
UCIOJIb30BAHUEM OPraHM30BaHHOIO Iiepedbopa 1 KOMOMHATOPHOTO MPaBUiIa YMHOXKEHHUSL.

HaxonuTh BEpOSITHOCTH CIydallHBIX COOBITUH B CIIydailHBIX OMBITAaX, 3Has BEPOSITHOCTH
AJIEMEHTApPHBIX COOBITHH, B TOM 4YHCJIE€ B ONBITaX C PABHOBO3MOXHBIMH 3JIE€MEHTapHBIMU
COOBITUSIMH, UMETh MOHATHE O CITy4aifHOM BbIOOpE.

OnwuceiBaTh AaHHBIE C MOMOUIBIO CPEJHUX 3HAYEHUH U Mep pacceuBaHMs (IUCIepcUs U
CTaH/ApPTHOE OTKJIOHEHHUE). YMETb CTPOUTh U HHTEPIPETHPOBATH JAWArpaMMbl pacCEUBaHUS,
UMETb MPEJCTABICHHUE O CBA3U MEXY HAOJII0JaeMbIMU BETMUUHAMH.



Wwmets mpesacTaBieHue o Aepese, 0 BepIInHax U péopax JepeBa, UCIOJIb30BaHUH JICPEBHEB
IIPU PELICHUH 3a/1a4 B TEOPUH BEPOSATHOCTEH, B JPYruX y4eOHBIX MaTeMaTHUYECKHX Kypcax U
3a]1a4 U3 IpYrux y4eOHbIX NIPEJIMETOB.

OmnepupoBaTh MOHATHEM COOBITHSA KaK MHOXECTBA 3JIEMEHTAPHBIX COOBITHH CIy4ailHOTO
OIIbITA, BBIMNOJHATE OIICpallu HaJl CO6I>ITI/I$IMI/I, HCITOJIB30BAaTh IpU PCHICHUHA 3aJia4d JUarpaMmbl
Diinepa, YUCIOBYIO MPSIMYIO, IPUMEHSTH (POPMYITY CIIOKEHHUS BEPOSITHOCTEH.

[lonb3oBaTbcsl MpaBUJIOM YMHOMKEHHS BEPOATHOCTEH, UCHOJIb30BaTh JIEPEBO  JUId
MIPEJICTaBICHHUS]  CIy4allHOrO OIbITa Mpu pelieHud 3azad. OnepupoBaTh INOHATHEM
HE3aBHCUMOCTHU COOBITUH.

K xonIty 00y4ueHus B 9 kiacce 00y4yaronuiicst MOJYyYUT CIEAYIONIUE TPEAMETHBIC Pe3yIbTaThl:

[Tonp30BaThCcsi KOMOMHATOPHBIM MPABUIIOM YMHOXKEHHUSI, HAXOJUTh YUCIIO MEPECTAaHOBOK,
YHUCJIO COYETaHUH, MOJIb30BAThCS TpeyrobHUKOM [lackais mpu pemieHnuu 3aaad, B TOM YKCTIe Ha
BBIYMCIIEHUE BEPOSITHOCTEN COOBITUH.

Hcnons30BaTh MOHATHE TEOMETPUUECKONW BEPOSITHOCTH, HAXOJAUTH BEPOSATHOCTH COOBITHI
B OIBITaX, CBSI3aHHBIX CO CIIY9alHBIM BBIOOPOM TOYEK M3 IJIOCKOW (PUTYpHI, OTpe3Ka, JJIUHBI
OKPYXHOCTH.

Haxonuth BEpOSATHOCTH COOBITHIA B OTIBITAX, CBA3AHHBIX C UCIIBITAHUSIMH JI0 JTOCTHIKCHHS
IIEPBOTO yCIIeXa, B CEpUsAX UCIBITaHUM bepHymn.

Nmets mpescTaBiieHre O CIy4ailHBIX BEIMYMHAX W OTIO3HABATh CIIyUYallHbIE BEJIMYHUHBI B
SIBJICHUSX OKPYKAIOIIETO MHUpa, OMEPUPOBATH IOHATHEM «PACIPEACIICHUE BEPOATHOCTEN.
YMETh CTpPOUTH paclpelesiCeHUs] BEPOSITHOCTENW 3HAYEHHUM CIy4allHBIX BEJIUYUH B HU3YyYECHHBIX
OTIBITAX.

HaxomuTe MaremaTthueckoe OXHAAHUE ¢ JIUCIEPCHIO0 CIYyYalHOW BEJIMYUHBI IO
pacupeneneHno, MPUMEHATh YHUCIIOBBIE XapaKTEPUCTHUKUA M3YYEHHBIX paCHpENesIeHHd NpH
peunieHun 3aay.

HNmets nipeAcTaBiIeHUE O 3aKOHE CIIYYalHBIX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CllydailHOM HM3MEHYMBOCTH, MOHMMATh MaTeMaTHYecKoe OOOCHOBaHHME OJIM30CTH YACTOTHl U
BEPOSITHOCTH cOObITUSA. MIMeTh mpeacTaBiieHrne O pojid 3aKOHA OOJBIIMX YKCeN B IPUPOJE U
oOmecTBe.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/n TEMIIPOrpaMMbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
[[BubmmoTeka IIOK
1 IT 4
PEACTABICHIC AHHRX https://m.edsoo.ru/596d814c]
bubmmoreka [{OK
2 1
OmHcaTeibHAsCTaTHCTHI 8 https://m.edso0.ru/596d814c
. bubnuorexa [JOK
3 C 5 1
TYHAHHATHSMEHIHBOCTD https://m.edso0.ru/596d814c
bu6moreka [IOK
4 B 4
BEACHHE B TeOpHIOrpagoB https://m.edso0.ru/596d814c
bu6mmoreka [IOK
5 J 3
orira https://m.edso0.ru/596d814c
6 BepositHoCTh 1 yacToTa 5 1 bubnuoreka [IOK
CITy4aitHOTO COOBITHS https://m.eds00.ru/596d814c
7 [ToBTOpEeHUE, 0600IICHNE, 5 1 bubnuoreka [JOK
cUCTeMaTU3alsI3HaHU I https://m.edsoo.ru/596d814c
OBUIEE KOJIMYECTBO HACOB I10 34 1 3
[TPOTPAMME
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https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KUIIACC

KoiaunuecTrBouyacos DJIeKTPOHHBbIE

Ne HaumeHoBaHuepas3aejioB U (muposbIe)

n/m | TeMIporpaMmmsl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
bub6mmoreka [{OK

1 II
OBTOpeHHeKypea 7 Kacca 3 https://m.edsoo.ru/032cfeff
bubmmorekxa [IOK
2 M 4
HoecTsa https://m.edsoo.ru/032cfeff
bu6moreka [IOK
B 7 4 1 1
3 €POSITHOCTHCITY9aifHOTOCOOBITHS httos://m.edsoo.ru/032ceff
4 OnucarenpHasCTaTUCTHKA. 5 1 bu6moreka [IOK
PaccenBanneaHHBIX https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
5 B 3
BEAICHUE B TeOpUIOrpaos https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
6 JI 2
oruia https://m.edsoo.ru/032cfeff
Onepanyu Haa CIyVYallHBIMU
7 CO6B];I)TI]/-I[5[MI/I gJ'IO)I}(’:HI/Ie 3 Eubmorexa HOK
T https://m.edsoo.ru/032cfeff
BEPOSTHOCTEH
VYcnoBHas BEpOSITHOCTbD,
8 MHOYKEHHE BEPOATHOCTEN 5 Bubmorexa OK
y p ’ https://m.edsoo.ru/032cfeff
HE3aBUCUMBIE COOBITHS
[ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
9 N 5 1
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/032cfeff
OBILIEE KOJIMYECTBO YACOB I10 34 3 1
[TPOTPAMME
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https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff

9 KUIIACC

N KoaunuyecTBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undposbie)
n/ Bcer | Kourpoabnsiepabor | IIpakTuyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbBIEPeECYP
1| ) bI bl
Chbl
bubmmoreka [{OK
1 IT
oBTOpeHneKypea 8 wacca 3 https://m.edso0.ru/8b68c39f
bubmmoreka [{OK
2
DTIEMEHTRIKOMOHHATOPHKH 6 https://m.edso0.ru/8b68c39f
3 T'eoMmerprueckasBepOATHOCTD 3 bubmorera [JOK
p p https://m.edso0.ru/8b68c39f
bu6moreka [IOK
4 )51 b
CHBITAHIBILEPHY LTI 6 https://m.edso0.ru/8b68c39f
. bu6moreka [IOK
5 C 3
TyHAHHAABCIHHIHA https://m.edso0.ru/8b68c39f
6 YucnoBblexapaKTepUCTUKUCITYYal HbI XBEIJIH 6 bubnuoreka [IOK
YHH https://m.edso0.ru/8b68c39f
bu6mmoreka [JOK
7 3 o 3
AKOHDOJIb XM CET https://m.edso0.ru/8b68c39f
8 [ToBTOpEeHUE, 0600IICHNE, 4 1 bu6mmoreka [IOK
cUCTeMaTHU3alMI3HAHU I https://m.edso0.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOTPAMME
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https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThbI

IIpakTHYeckue
padoTsI

Jarausyy
eHMs

DyleKTpOHHBbIeN(POBHICOOPa30OBaTE
JIbHbIEPECYPChI

[IpencraBnenue JaHHBIX B
BHJIC TAOJIHII, TUATPAMM.
3amnoyHeHne TaOJuII,
YTCHHE U TIOCTPOCHHUE
CTOJIOMKOBBIX
(cTonbuaThIX) U KPYrOBBIX
ararpamm

bu6moreka [IOK
https://m.edsoo.ru/a88f7814

[IpencraBicHue TaHHBIX B
BHJIC TAOJIHII, TAATPAMM.
3anogHeHne Ta0IuII,
YTCHHE U TIOCTPOCHHUE
CTOJIOMKOBBIX
(cTOJIOYATHIX) M KPYTOBBIX
JrarpaMmm

bu6mmoreka [IOK
https://m.edsoo.ru/e62067fb

UrenuerpagukoBpeaabHbIX
MIPOLIECCOB

bubmuoreka [JOK
https://m.edsoo.ru/4d0faa6c

[IpakTrueckas padoTa 1o
TeMe "H3Baeuenue
nH(pOpMALIUU U3 JHarpaMmm
M TaOJIHII, HCIIOIL30BaHUE
Y UHTEpIpeTaus JaHHbIX"

bu6mmoreka [JOK
https://m.edsoo.ru/6¢c3ech60
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https://m.edsoo.ru/a88f7814
https://m.edsoo.ru/e62067fb
https://m.edsoo.ru/4d0faa6c
https://m.edsoo.ru/6c3ecb60

OmucarenpHas CTATHCTUKA:

5 cpenHee apupMeTUIECKOe, bubmmorexa LIOK
https://m.edso0.ru/57d8fc60
MeIraHa
OnucarenpHas CTaTUCTUKA!
6 cpenHee apupMeTHIECKOe, bubmmorexa LIOK
https://m.edso0.ru/9a0b642b
MeIraHa
OrnucarenpHas CTaTUCTUKA!

7 pa3Max, HauboJbliee U bubnuorexa [JOK
HaUMCHBIIICE 3HAYCHHS, https://m.eds00.ru/966e49b2
KBapTHIIN
OmnucarenpHas CTaTUCTHUKA!

8 pa3Max, HauboJblIee U bubnuoreka [IOK
HauMEHBIIIEE 3HAYCHMUS, https://m.edsoo.ru/ba63c623
KBapTUIIN
OnwucarenpHasi CTaTUCTUKA:

9 pa3max, HauOoJibllee U bubnuoreka [IOK
HalMCHBIIICS 3HAUYCHHS, https://m.edsoo.ru/5749cab3
KBapTUIIN
OnwucarenpHasi CTaTUCTHUKA:

10 cpeaHee rapMOHHUYECKOE, bubnuoreka [JOK
cpeaHee rapMOHUYECKOE https://m.edso0.ru/366b6dc4
YHCIIOBBIX JaHHBIX
OnucarenpHasi CTAaTHCTHUKA:

1 CpeqHee rapMOHUYECKOE, bubnunoreka [JOK
cpeaHee rapMOHHUYECKOe https://m.edsoo.ru/dfd9c324
YHCIIOBBIX JTaHHBIX

12 [IpakTnyeckas paborta o bubnuorexa LIOK

TeMe "OnucarenbHas

https://m.edso0.ru/65352710
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https://m.edsoo.ru/9a0b642b
https://m.edsoo.ru/966e49b2
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https://m.edsoo.ru/5749cab3
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https://m.edsoo.ru/65352710

CTaTUCTHKA: MPAKTHYCCKAs
pabora"

13

O06006mu1eHne, KOHTPOJIb

bu6mmoreka [IOK
https://m.edsoo.ru/79af6439

14

[Ipumepsl citydaiiHOM
W3MEHYUBOCTH MpPHU
U3MEpPEHUsX, B MACCOBOM
Mpou3BOACTBE. TeHaeHumu
U CITy4yalHbIEKOIeOaHUsI

bubmmoreka [{OK
https://m.edsoo.ru/8dd42cc3

15

['pynnupoBka 1aHHBIX,
MIPEACTABICHUE CITY4alHOU
M3MEHUYMBOCTH C IOMOIIIbIO
Jarpamm.
YacToThI3HAUCHUM;
CTaTHCTUYECKAsTyCTONYUBO
CTb

bu6moreka [IOK
https://m.edsoo.ru/3cObd4b0

16

['pynnupoBka gaHHBIX,
MpEJICTABICHUE Cy4alHOM
M3MEHUYUBOCTH C IOMOIIIbIO
Jarpamm.
YacToThI3HAUCHUM;
CTaTHUCTUYECKASyCTONYHBO
CTb

bu6mmoreka [JOK
https://m.edsoo.ru/ea2ce501

17

['pynnupoBka aHHBIX,
MPEACTABJICHUE CIIy4aliHOU
M3MEHUYHNBOCTH C IOMOIIBIO
JarpaMm.
YacToThI3HAYEHMIT;
CTaTUCTUYECKATYCTONYNBO

bu6mmoreka [JOK
https://m.edsoo.ru/e29df281
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https://m.edsoo.ru/79af6439
https://m.edsoo.ru/8dd42cc3
https://m.edsoo.ru/3c0bd4b0
https://m.edsoo.ru/ea2ce501
https://m.edsoo.ru/e29df281

CTb

[IpakTuyeckas padora o

18 teme "Ciydaiinas Bubmuorexa LIOK
" https://m.edso0.ru/871e2062
W3MCHUYUBOCTD
I'pad, BepmunHa, pedpo.
Crenens BepuuHbl. Yucio

19 pé6ep u cymmapHas bubnuotexa [JOK
creneHb BepuH. [lonstue https://m.edsoo.ru/0c7e8b7b
o cBsizHbIXTpadax. [1yru B
rpadax
Hernu u ks, O6x07

20 rpada (3iiepoB myTh). bubnuoreka [IOK
[TonsiTHEOOOpUEHTHPOBAHH https://m.edsoo0.ru/2c0bf93e
omrpade
e u nuknsr. O6xox

21 rpada (3UIEpOB MyTh). bubnuoreka [IOK
[TonsaTreoOGoprUeHTHPOBAHH https://m.edsoo.ru/4,0114E+24
omrpade

29 Pemenne 3agau ¢ bubnuoreka [[OK
OMO1IIbIO TpadoB https://m.edsoo.ru/4c25bf5a
Jloruka. YTBEepKACHUS U
BBICKa3bIBAHUSI.

93 OTtpulianue yTBep:KIeHus, bubnuoreka [JOK
YCIIOBHBIE YTBEPKICHNUS, https://m.edsoo.ru/9dda4ad6
oOpaTHbIE U PaBHOCUIIbHBIC
yTBEPKACHUS

24 HeoOxonuMele u bu6mmoreka [JOK

AOCTATOYHBIC YCIIOBUA,

https://m.edsoo.ru/a9b5e432
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https://m.edsoo.ru/871e2062
https://m.edsoo.ru/0c7e8b7b
https://m.edsoo.ru/2c0bf93e
https://m.edsoo.ru/4,0114E+24
https://m.edsoo.ru/4c25bf5a
https://m.edsoo.ru/9dda4ad6
https://m.edsoo.ru/a9b5e432

CBOMCTBA U NIPU3HAKHU

[IpoTHBOIOJIOKHBIE
o5 YTBEPKICHMUS, bubnuorexa [JOK
JI0KA3aTeNbCTBA OT https://m.eds00.ru/1239683
MIPOTHUBHOTO
Cny4ailHbIl SKCIIEPUMEHT
26 (ombIT) U cityyaiiHO€ brbmmorexa [OK
https://m.edso0.ru/07a776d2
coObITHE
97 BepositHOCTB M yacToTa bubnuorexa [JOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/6a92f7e2
28 BepostHOCTB M yacToTa bubnuoreka [IOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/5fccf45c
Ponp ManoBeposATHBIX 1
29 MPAKTUYECKH JT0CTOBEPHBIX bubnuoreka [IOK
COOBITUH B IPUPOJIC U B https://m.edsoo.ru/f5625aef
oOuiecTBe
[IpakTrueckas padoTa 1o
30 Teme "BepoATHOCTh 1 bubnuorexa [JOK
4acToTa CIy4aiiHOTO https://m.edsoo.ru/c86ae145
coOpITHA"
[ToBTOpEHME M 00OOIIECHNE.
31 [IpencraBneHue TaHHBIX. Eubmorexa HOK
https://m.edsoo.ru/fdd3ead4
OnucarenpHasiCTaTUCTUKA
[ToBTOpEHME M 00OOIIECHNE.
32 [IpencraBnenue nJaHHBIX. bubmnorexa [IOK
https://m.edsoo.ru/c154a141
OnucarenpHasCTaTHCTUKA
33 [ToBTOpeHue u oboOIIeHNE. bubnuorexa [IOK

BeposiTHOCTB ciiydaitHOTO

https://m.edsoo.ru/218b963d
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https://m.edsoo.ru/07a776d2
https://m.edsoo.ru/6a92f7e2
https://m.edsoo.ru/5fccf45c
https://m.edsoo.ru/f5625aef
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https://m.edsoo.ru/fdd3ead4
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CcOOBITUSA

[ToBTOpenue u oboOIIeHNE.

34 MHoxecTBa 1 1 bu6mmoreka [IOK
IMOJIMHOKECTBA. https://m.edsoo0.ru/55ab089b
DneMeHThITeOpuHTrpadoB

OBUIEE KOJIMYECTBO 34
YACOB I10 [TPOI'PAMME
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8 KUIIACC

Ne KoanuecTBouacos
Temaypoka Bee | Komrpomsmpiep | TIpaxrmseckiep Jarauzyu JyleKTpOHHBbIeNN(PpPOBbICOOpa3oBaTEN
n/ eHusl bHbIEpecypcChl
I ro a00ThI a00ThbI
[ToBTOpEHue/
[IpencraBnenue qaHHBIX
1 B BHUJIE TAOIHI] 1 bubmmoreka [{OK
JarpaMm. https://m.edsoo.ru/6be7a7al
OnucaTenbHasICTaTUCTH
Ka
[ToBTOpEeHue/
Cnyuaiinas
5 U3MEHUYHUBOCTb. 1 bubnuorexa [JOK
Cnyyvaiinblie coObITHS. https://m.edsoo.ru/b193ac7f
BepositHocTu 1
YaCTOTHIL.
[ToBTOpEHUE. DIIEMEHTHI
3 TEOPUH MHOYKECTB. 1 bubnuoreka [JOK
DJIEMEHTHI TEOPUU https://m.edso0.ru/7,379E+127
rpagoB
MHoxecTBO U
4 IIOAMHOECTBO. 1 bubmuoreka [JOK
[Ipumepbl MHOKECTB B https://m.edsoo.ru/168d6c5e
OKPYXaIOIleM MUPE
Ilepeceuenue u bubnuorexa [IOK
5 1
00beqUHEHNE https://m.edso0.ru/523d2727
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https://m.edsoo.ru/6be7a7a1
https://m.edsoo.ru/b193ac7f
https://m.edsoo.ru/7,379E+127
https://m.edsoo.ru/168d6c5e
https://m.edsoo.ru/523d2727

MHOXeCTB. JluarpaMMsbl
Ditnepa

Yucnossie MHOXKECTBA.
[IpuMeprl MHOKECTB U3
anreOpbl ¥ TeOMETPUH

bu6mmoreka [{OK
https://m.edsoo.ru/553dab68

[Tepeuncnenne
3JIEMEHTOB MHOECTB C
MTOMOIIBIO
OpraHU30BaHHOTO
nepebopa 1 mpaBuia
YMHOXKEHUS.
DopMyIaBKIHOYCHUS-
WCKITFOUCHHUSI

bubmmoreka [IOK
https://m.edsoo.ru/0b43ff3b

DJieMeHTapHbIe
coObITusA. BeposiTHOCTH
CITyJailHBIX COOBITHIA.
OnbITHI €
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
COOBITHSMH.
CnydaliHBIBBIOOD

bu6moreka [IOK
https://m.edsoo.ru/e84cbfee

DneMeHTapHbIe
coObITHs. BepositTHOCTH
CIIy4aifHbIX COOBITHIA.
OnbITHI €
PaBHOBO3MOKHBIMU
3JIEMEHTAapHBIMU
COOBITUSIMH.
CrydaltHBIHBBIOOD

bubmuoreka [JOK
https://m.edsoo.ru/bbdd6ee3
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https://m.edsoo.ru/e84cbfee
https://m.edsoo.ru/bbdd6ee3

10

DneMeHTapHble
coObITus. BepostHocTH
CITyJailHBIX COOBITHIA.
OnbITHI €
PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMHU
COOBITHUSAMH.
Cny4altHbIBBIOOD

bu6mmoreka [IOK
https://m.edsoo.ru/cb64d71d

11

[IpakTnueckas pabota
o reme "BeposTHoCTh
CITy4aitHOTO cOOBITHS"

bubmmoreka [{OK
https://m.edsoo.ru/e6d5ffdb

12

N3mepenue
paccerBaHMs YHUCIOBOTO
MaccuBa. Jlucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE YUCIIOBOTO
Habopa

bu6moreka [IOK
https://m.edsoo.ru/5fe83db9

13

N3mepenne
paccerBaHMs YUCIOBOTO
MaccuBa. Jlucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE YUCIIOBOTO
Habopa

bu6mmoreka [JOK
https://m.edsoo.ru/20bed210

14

CBolicTBa AUCIIEPCUU U
CTaHIAPTHOTO
OTKJIOHEHUSI

bubmuoreka [JOK
https://m.edso0.ru/6384947

15

JlnarpamMmsl
pacceuBaHus ABYX
Ha0JII0/1aeMBbIX BEJIMYHH.

bu6mmoreka [JOK
https://m.edsoo.ru/40a5b481
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https://m.edsoo.ru/e6d5ffdb
https://m.edsoo.ru/5fe83db9
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JInneiinag cBA3b HA
JarpaMMe pacCceuBaHus

[TpakTuyeckas pabora

bu6mmoreka [{OK

16 o teMe "PaccenBanne
HO e " HBAH https://m.edsoo.ru/0ebc071c
JTAHHBIX
KonTtponsHas pabora o
17 Teme "OnucarenpHas
craTucTuka"
Hepeso. [lepeBo
CIy4aliHOTO
IKCIIEPUMEHTA.
18 CBoOlJicTBa NEPEBLEB: bubmmorexa LOK
p ' https://m.edsoo.ru/b7d69b57
€IMHCTBEHHOCTb ITYTH,
CBSI3b M@Ky YUCIIOM
BEPIINH U YUCIIOM pEOEp
19 [TorsiTHe O bubnuorexa [JOK
I0CKUXTpadax https://m.edsoo.ru/b7a0a580
20 Pemenne 3agau ¢ bubnuoreka [JOK
MOMOIIBIO JIEPEBHEB https://m.edsoo.ru/6752ec45
Jlornueckue coro3sl «»
u «MJIN». CBsA3b MeX Y
21 JIOTHYECKUMHU COIO3aMU bubmorexa LOK
https://m.edsoo.ru/b71ae5bb
Y OTIEpAIUSAMU HaJ
MHO>KECTBAMHU
Hcnonp3oBanue
22 JIOTUYECKHUX COIO30B B bubmotera [JOK
https://m.edso0.ru/9745d244
anredpe
23 Cnydaiinblie COOBITHS bubnuorexa [IOK
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KaK MHOXECTBA
AJIEMEHTAPHBIX COOBITUI

https://m.edso0.ru/9628d964

24

[IpoTHBOMIOJIOKHBIE
coObrTHs. Oriepamnyu Haj
COOBITHSIMU

bu6mmoreka [{OK
https://m.edsoo.ru/1c47ea52

25

PopMyIIacI0KEHUABEPO
ATHOCTEH

bubmmoreka [{OK
https://m.edsoo.ru/3afbabl7

26

[IpaBuo ymMHOXEHUS
BEPOSATHOCTEM.
VYcnoBHas BEpOSTHOCTb.
[IpencraBnenue
CIy4ailHOTO
SKCIIEPUMEHTA B BUJIE
JepeBa

bu6moreka [IOK
https://m.edsoo.ru/e6e3e359

27

[IpaBuno yMHOKEeHUS
BEPOSITHOCTEH.
YcnoBHast BEpOATHOCTD.
[IpencraBnenue
CIIy4aliHOTO
SKCIIEPUMEHTA B BUJIE
nepeBa

bu6mmoreka [JOK
https://m.edsoo.ru/cece2b98

28

[IpaBusIO YMHOXKEHUS
BEPOSITHOCTEH.
VYcnoBHas BEpOSITHOCTb.
IIpencraBnenue
CIIy4aitHOTO
JKCIIEPUMEHTA B BUJIE
nepesa

bubmuoreka [JOK
https://m.edsoo.ru/Obael7cf
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https://m.edsoo.ru/9628d964
https://m.edsoo.ru/1c47ea52
https://m.edsoo.ru/3afbab17
https://m.edsoo.ru/e6e3e359
https://m.edsoo.ru/cece2b98
https://m.edsoo.ru/0bae17cf

bubnuoreka [IOK
2 H 1
o C3ABHCHMBICCOOMITH https://m.edsoo.ru/bbe37a33
bu6mmoreka [{OK
H 1
30 C3ABHCHMbIECOOBITIA https://m.edsoo.ru/ab0ff7a7
[ToBTOpEHUE N
31 000011ICHHE. 1 bubmuoreka [JOK
PaccenBanmne maHHBIX B https://m.edso0.ru/33e57¢97
YHUCJIOBBIX MaCCUBax
[ToBTOpEHUE M
0000menne. Onepanuu
32 HaJ NIIIII-IO>KeCTBaM1:I IfII 1 bubmorexa LIOK
https://m.edsoo.ru/428ef3f7
coObITsMHU. [lepeBns u
IocKuerpadwl
[ToBTOpEeHuE 1
o0o01mIeHne.
BepositHocTh
33 CIIYYalHOTO COOBITHS 1 Bubmaotexa LIOK
7 ' https://m.eds00.ru/f80b693b
CioxxeHue u
YMHOXEHHUEBEPOSTHOCTE
"
[ToBTOpEeHuE 1 Eufs LOK
nOInoTEKA
34 000 . 1
obobumerne. Jeperrs i https://m.edsoo.ru/2adbb13b
IJI0CKUE Tpadbl
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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9 KUIIACC

Ne KounuecTBOoUYacoB
aTam3 aekTpoHHBbIeIN(PPOBLIEOOPA30BA
n Temaypoka Be KonTposbubie | IlpakTuyecku A y P bp P
YyeHus TeJIbHbIEPECYPChI
/ ero | paboThI epaboThI
|
[ToBTopenue. [Ipencrapienue
1 aHHbIX. OnucaTebHas 1 bubmorexa HOK
g ’ https://m.eds00.ru/198d5b21
CTATUCTHKA
[ToBTOpenue. Onepannu HaxQ
2 coOpITHAMH. He3aBUCHMOCTD 1 bubmorexa HOK
L https://m.edso0.ru/d1523b76
COOBITHI
3 [ToBTOpenue. JlepeBbs U MIIOCKUE 1 bubnuoreka [IOK
rpadm https://m.edso00.ru/189a4871
4 KombunaTopHOCTIPaBIMIIOyMHOXKEH 1 bubnuoreka [IOK
ust https://m.edso00.ru/80e33f22
bu6mmoreka [JOK
5 I1 1
CPECTAHOBKH H (pakTOpHas https://m.eds00.ru/4803d073
6 Yucno coueTaHui U TPEYroJbHUK 1 bubnuoreka [JOK
ITackans https://m.edso0o.ru/5362261e
. . bubmuoreka [JOK
7 CBoiicTBaunCeICOUYCTaHUI 1
https://m.edsoo.ru/b7229c61
8 bunomHrroTOHA 1 bubmorera [JOK
https://m.edsoo.ru/d6059ce3
9 Pemenue 3a1a4 ¢ HCOOIB30BaHUEM 1 bu6mmoreka [JOK
KOMOHMHATOPHKH https://m.edsoo.ru/19ca3997
10 | T'eomerpuueckas BEpOSITHOCTb. 1 bubnuorexa LIOK
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https://m.edsoo.ru/189a4871
https://m.edsoo.ru/80e33f22
https://m.edsoo.ru/4803d073
https://m.edsoo.ru/5362261e
https://m.edsoo.ru/b7229c61
https://m.edsoo.ru/d6059ce3
https://m.edsoo.ru/19ca3997

Crydaiinelii BEIOOp TOUKH U3
(bUrypsl Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPYKHOCTH

https://m.edsoo.ru/8f13dfbb

I'eomeTprueckas BEpOSITHOCTb.
CnyyaiiHblii BBIOOP TOUKH U3

bu6mmoreka [IOK

11
(bUrypsI Ha TIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/6e36b2d4
W3 IyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 CrnygaiiHbIi BBIOOpP TOUKH U3 bubnuorexa [JOK
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/b16309e9
W3 IyTH OKPYKHOCTH
UcnwiTanud. Ycenex u Heyiaya. Eu6 OK
13 Cepwus ucnibITaHUN 10 TIEPBOTO nomoreka I
yerexa https://m.edsoo.ru/cad0fb45
UcnwiTanud. Ycenex u Heyayva. BuG OK
14 Cepus UCTIBITAHUHN JIO TIEPBOTO nommoreka L
yerexa https://m.edsoo.ru/afe6e65b
Cepus ucnbiTanuii bepnymim. EuG OK
15 BepostHOCTH COOBITHI B cepun nommoreka L
sembrTanmii Beprymmt https://m.edso0.ru/929a3d4f
Cepus ucnbiTanuii bepaysim.
bub K
16 BepostHOCTH COOBITHI B cepum uoamoreka O
.- https://m.edsoo.ru/b238795d
ucnelTanuii bepHymnnu
Cepus ucnbiTanuii bepnyiu.
17 | BeposTHOCTH COOBITUI B ceprn Bubmmorexa LIOK
- https://m.edsoo.ru/1af59c86
ucnblTaHui beprynimn
18 Crny4aitHblii BEIOOD U3 KOHEYHOTO bubnmoreka [JOK

MHOXKCCTBaA

https://m.edsoo.ru/13f4ae51
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19

CrnyuaiiHasi BeJIMYMHA U
pacrpeeneHue BEpOSTHOCTEM.
[IpuMeprpICiTydaliHBIXBEITUYHH

bubnuoreka [IOK
https://m.edsoo.ru/bd8df544

20

Baxknsle pacnpeneneHus — 4uCIo
MONBITOK B CEpPUU UCTBITAHUH J10
IIEPBOI0 yCII€Xa U YUCIIO YCIIEXO0B B
cepuM UcnbITaHui beprymm
(reomeTpuyeckoe 1 OMHOMUAIBHOE
pacrpeeneHus )

bu6mmoreka [IOK
https://m.edsoo.ru/52e85953

21

Baxxubie pacnpeneneHus — 4uciio
MIOTIBITOK B CEPUH UCTIBITAHHIA 710
MIEpPBOro ycrexa M YHUCII0 YCIEeX0B B
cepuM ucnelTaHui beprymmm
(reoMeTpuyeckoe 1 OMHOMHUATLHOE
pacrpeeneHus )

bu6moreka [IOK
https://m.edsoo.ru/5ee632b1

22

MareMmatnyeckoe OXKHUIaHueE
CIy4ailHOU BEJIMYHHBI.
DOu3nIecKuii CMBICII
MaTEMaTUUECKOTO OKUIAHHA.
[IpuMeprIrcONbE30BaHUIMATEMATH
YEeCKOT00KHUIaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/d7eb6fbe

23

MaremaTHueckoe 0KuaHnue
CIIy4ailHOU BEJIUYHHBIL.
du3nuecKuil cMbIC
MaTeMaTH4YECKOTO 0KUJAHUS.
IIpumeppIncnionp30BaHUAMATEMATH
YECKOTOOKUJaHUS

bubmuoreka [JOK
https://m.edsoo.ru/c5da9h20

24

[[chepcml " CTaHAAapTHOC
OTKJIOHCHHUC CJ'Iy‘IB.fIHOfI BCINYHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/5b33bel2
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CBolicTBa MaTeEMaTUYECKOTO

bubnuoreka [IOK

25
0’KMJIaHUS U TUCIIEPCUU https://m.edsoo.ru/e4d63928
Maremarudeckoe OXXKHIaHUE U
26 JIACIIEPCUS N3YYEHHBIX bubnmorexa LOK
P yuq https://m.edsoo.ru/4bab33fe
pacmpeneneHuit
Marematrudeckoe OXXKHIaHuE U
27 NUCIIEPCHUS] N3YUEHHBIX bubnmorexa LOK
P yuq https://m.edsoo.ru/aa801a29
pacmpeneeHuit
28 Hepasencro YeOrieBa. 3akoH bubnuorexa [JOK
OOJIBIINX YHUCET https://m.edsoo.ru/f100f810
29 MaremaTH4eCKMEOCHOBAHUU3MEPE bubnuotexa [JOK
HUSIBEPOSTHOCTEU https://m.edsoo.ru/fe9dafcl
Poib 1 3HaueHne 3aKoHa OOJIBIINX
Yyycell B HayKe, B IPUPOJE U
30 oO1ecTBe }I;KTOM qflciei bubmmorexa [OK
m ’ https://m.edsoo.ru/2f06e790
COILIMOJIOTHYECKUX 00CIENOBAHUIX
Y B U3MEPCHUAX
[ToBTOpEeHME M 00OOIIECHNE.
31 BeposttHOCTH cay4alHBIX COOBITHI bubmmorexa [IOK
P v ' https://m.edsoo.ru/0f2eb508
DJIEMEHTBIKOMOMHATOPHKH
39 [ToBTOpenue u 06061IeHuE. 3aKOH bubnuoreka [JOK
OOIBIINX YHCENT https://m.edsoo.ru/fal33c37
bubmuoreka [JOK
33 " o
TOTOBAAKOHTPOIRHAAPADOTA https://m.edsoo.ru/fd783b62
IToBTOpenue u o6oodmenue. Cepus
34 ucneltannii bepnymu. Cinyqaiinbie bubnuoreka IIOK

BCJIIMYHUHBI U paClIpCACICHU.
YucnaoBsie XapaKTCPpHUCTUKNU

https://m.edsoo.ru/58745b25
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CJIy‘-IElfIHBIX BCINYHH.

3aK0HOO0JIBIIUXYMCE]

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

KoanposepsiemoropesyJjbrara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
0011ero 00pa3oBaHusA

BeposiTHOCTB 1 cTaTUCTHKA

5.1

Uwurars mH(pOpMaluio, MPEACTaBIEHHYI0O B Tabauuax, Ha
auarpammax, MpeACTaBlsATh JaHHble B BHAE TaOmul,
CTpOUTh AMarpamMmbl (cTONOUKOBBIE (cTONOYATHIE) W
KpPYroBBI€) IO MaCCUBaM 3HAYEHH

5.2

OnuceiBaTh M HMHTEPIPETUPOBATh pEaJIbHbIE YHCIIOBBIE
JaHHbIE, Ipe/ICTaBJICHHbIE B TaONMIaX, Ha JAWarpaMMax,
rpaduxax

5.3

Wcnonb3oBath [UIs1 ONMMCAaHUS JAHHBIX CTATHCTUYECKHE
XapaKTepUCTUKU: CpeHee apu(pMEeTHYeCKoe, MeEUaHa,
HauOoJbIlIee U HAaMEHbIIee 3HAaUeHUS, pa3Max

5.4

NmeTs mpencraBieHue O CIy4allHOM HW3MEHYMBOCTH Ha
npuMepax LIEH, (buznyecKkux BEJIMYHH,
AQHTPONIOMETPUYECKUX JIaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKOW YCTOMYMBOCTH

8 KUIACC

Koanposepsiemorope3yJjbtara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI OCBOEHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0
0011ero ooOpazoBaHus

BCPOHTHOCTL 1 CTaTHUCTHUKA

5.1

W3Bnekatsb u peoOpa3oBbIBATH UHPOPMAIIHIO,
NPE/CTABJICHHYIO B BHJIE TaOJIUI, AUarpamm, rpaukos,
NpPEACTaBsITh JaHHbIE B BUAC TaONUI, JUarpamm,
rpauKoB

5.2

OnuceBaTh JaHHBIC C IIOMOIIIBIO CTaTUCTHYCCKHUX
MoKa3aTelei: CpeaHUX 3HAYECHUH U MCp pacCCCUBAHUA
(pa3Max, AUCTICPCUS U CTAHAAPTHOC OTKJ'IOHCHI/IC)

5.3

Haxogure 4acTOTBl YHUCIIOBBIX 3HAYEHUW UM YaCTOTHI
COOBITHII, B TOM YHCJIE MO pe3yJbTaTaM H3MEpPEeHHH Hu
HaAOJIFOIEHU N

5.4

Haxoauts BEPOATHOCTHU CJ'Iy‘iElfIHBIX COOBITHI B OIIBITAax,
3Has BEPOATHOCTH 3JICMCHTAPHBIX CO6BITPII>1, B TOM YHCJIC B
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OTBITaxX c PaBHOBO3MO KHBIMU 3JIEMEHTAPHBIMH
COOBITUSIMU

5.5

Hcnonb3oBath rpapuueckue MOJEIN: AEPEBO CIy4alHOTO
AKCIEPUMEHTA, AUarpaMMbl Dilsiepa, YuciIoBas npsaMast

5.6

OHGpI/IpOBaTI) IOHATHUAMU. MHOXKCCTBO, ITIOJMHOXCCTBO,
BBIIIOJIHATE OIICpallMy HaJd MHOKCCTBAMM! 06”I)€III/IHGHI/IG,
NepeCccUCHUC, JOIIOJIHCHUCEC, MNEPCUHUCIIATH OJICMCHTHI
MHOXXECTB, IIPUMCHATD CBOMCTBA MHOKECTB

o.7

Hcnonp3oBarh rpaduyeckoe MpeicTaBIeHUe MHOXKECTB U
CBSI3€M MEXJy HUMHM JUIsl ONIMCAHUS IIPOLECCOB U SIBJIICHU,
B TOM YHCJE€ IpU PEIIeHUU 3aJad W3 JAPYruX y4eOHBIX
IIPEAMETOB U KypCOB

9 KUIIACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble mMpeaAMeTHBIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOI'0
0011ero ooOpazoBaHus

BeposiTHOCTh 1 cTaTUCTHKA

5.1

N3Bnekathb u npeoOpa3oBHIBATH nHpopmaruto,
NPEJCTAaBICHHYIO B pa3IMYHBIX KMCTOYHHKAX B BHIC
TaOnuI, auarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B
BHJIC TAOJINII, TUarpamMm, rpa)uKkoB

5.2

Pemrate 3amaun opraHU30BaHHBIM MIEPEOOPOM BapUAHTOB, &
TaKXKE€ C HCIOJIb30BAHUEM KOMOWHATOPHBIX MpPaBUI U
METOJIOB

5.3

Hcrnons30BaTh OITMCATCIbHBIC XapaKTECPHUCTUKHU JIIA
MAaCCHMBOB YHCJIOBBIX JdaHHBIX, B TOM YHCIE CpCIHHUC
3HA4YCHHUA U MCPbI paCCCUBAHUSA

5.4

HaxoauTh 4acTOTHI 3HAYEHUH M YaCTOTHI COOBITHSA, B TOM
YHCIIe MOJIB3YSCh Pe3yIbTaTaMU MPOBEIEHHBIX U3MEPECHUHN
1 HAOIIOIeHU I

5.5

Haxogutb BCPOATHOCTHU CﬂyqaﬁHbIX CcOOBITHII B HN3YyYCHHBIX
OIIbITaX, B TOM 4YHCJIC B OIIbBITaX C PAaBHOBO3MOXHBIMH
QJICMCHTApHBIMHA CO6LITI/I$IMI/I, B CCpUAX HUCIBITAHUH 10
IEPpBOTro YCII€Xa, B CCPUAX HUCIIBITAaHUH BepHy.TIJ'II/I

5.6

HNmers mpencraBiieHHWE O CIy4aliHOM BEJIMYMHE WU O
pacrpeeneHuy BEpOsTHOCTEN

5.7

Nmets NpeACTaBJICHHUEC O 3aKOHC OOJBIINX YHCEI KaK O
IMPOABJICHUH 3daKOHOMCPHOCTHU B CHy‘I&ﬁHOﬁ HU3MCHYHUBOCTHU
" O pOJiKA 3aKOHA OOJIBIIIMX YHCEII B npupoac u O6H_ICCTBC
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
5 BepostHOCTB U cTaTHCTHKA
[IpencraBnenne MaHHBIX B BHUAE TaOiWI, auarpamMm, rpadukoB. 3amoiiHEeHHE
51 TabMUL, YTEHWE U TIOCTPOCHHE JAuarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) U
' KpyroBbIX). UteHne rpaukoB peabHbIX npolieccoB. M3pneuenne nupopmanuu u3
Jyarpamm M TabJull, UCIOJIb30BaHUE U MHTEPIIPETALINS JaHHBIX
OnucarenpHass CTAaTUCTHKA: CpelHee apuU(MeTHYecKoe, MeauaHa, pa3max,
5.2 HauOoJblllee Y HauMEHblLee 3HadeHWss HaOopa  YHUCIOBBIX  JaHHBIX.
[IpuMeprICITydaiiHOMM3MEHYUBOCTH
CrnyyaitHbli SKCIIEpUMEHT (OMBIT) U cilydaiiHoe coObITHe. BeposTHOCTh U yacToTa.
5.3 Ponp ManoBeposSTHBIX M MPAKTUYECKH JIOCTOBEPHBIX COOBITUH B MpPHUpPOJAE U B
oburectBe. MoHeTa U UTPAIBHASIKOCTh B TEOPUUBEPOSATHOCTEH
I'pad, Bepmmna, pedpo. CreneHs BepmuHbL. Ynucimo pédep n cymmapHas CTENeHb
54 BepmnH. [IpencraBnenue o cBasHoctu rpada. llenu u nmkiel. Ilyru B rpadax.
' O6xon rtpada (siinmepoB myTh). IlpermcraBieHne 00 OpUEHTHPOBAHHOM rpade.
Pemenue 3ama4 ¢ nomouisio rpagos
8 KIIACC
Kon IIpoBepsieMbliidJIeMEHTCOAEPKAHMS
5 BeposTHOCTB M cTaTHCTHKA
51 [IpencraBneHue JaHHBIX B BUJIC TAOJIHII, TUArpaMM, I'papuKoB
5.9 MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, OJMHOKecTBO. Onepanun HajJl MHOKECTBAMMU:
' oObeIMHEeHNE, IepecedeHue, JI0NOJIHEHUE
5.3 CpoiicTBa omepauuii HaJl MHOXXECTBAMH: IE€PEMECTHTEIBHOE, COUYETATEIbHOE,
' pacrpeieIuTeNIbHOE, BKIIOUESHUS
5.4 Hcnonbs3oBaHue rpaduyeckoro IpeJICTaBICHUS MHOXECTB JUIsl  ONMCAHMS
' peabHBIX IPOLECCOB U ABJICHUMN, IPU PEILICHUH 3a1au.
55 W3mepenune paccemBaHus JaHHbIX. Jlucmepcuss M CTaHIApPTHOE OTKIOHEHHE
' YHCI0BbIX HAOOpoB. /lnarpammapaccenBanus
DrneMeHTapHble COObITHS citydaiiHOTo omnbITa. CiyyaiiHble coObITHS. BeposTHOCTH
56 coObiTui. ONBITBI €  PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMU  COOBITHSMHU.
' Cnydaiinelii  BbIOOp. CBsI3b  MEXIy MaJOBEpPOATHBIMH U HPAKTUYECKU
JOCTOBEPHBIMH COOBITHUSMU B PUPOJIE, OOIIIECTBE U HAayKe
5.7 HepeBo. CBolicTBa JE€pEBbEB: €AMHCTBEHHOCTb IIYyTH, CYLIECTBOBAaHHME BHUCSYEH
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BEPILIUHBI, CBSA3b MEX/Y YHCIOM BEPIIMH M YuciIoM pEédep. [IpaBmiio yMHOKEHHUSL.
Pemenue 3a1a4 ¢ nomouisio rpagon
58 [TpotuBomnonoxueie coObITHs. [Juarpamma Ditnepa. O0beUHEHNE U TIEPECEUCHHE
' coObiTuil. HecoBmecTHbie coObITHsI. DOpMyIna CI0KEHUSI BEPOSTHOCTEH
5.9 YcioBHas BeposTHOCT. [IpaBuiio ymHOkeHUs. HezaBucuMbie cOOBITHS
5.10 [IpencraBnenue skcriepuMEeHTa B BUJAE JepeBa. PerieHue 3a1ad Ha HaxOoXACHUE
' BEPOSTHOCTEHN C MOMOIIBIO JIEPEBa CIIYHaitHOTO IKCIIEPUMEHTA, AUarpamm Ditiiepa
9 KJIACC
Kon IIpoBepsieMbliid/ieMeHTCONEPKAHUSA

5 BeposTHOCTB U cTaTUCTHKA

51 [IpencraBnenne AaHHBIX B BHUJE TaONHI], auarpamMm, rpaduKoB, HWHTEPIpETAIUs
' JMaHHBIX. YTeHHE U MOCTPOCHUETAOIHII, TUarpamMm, TpauKOBIIOpPEATbHBIMIAHHBIM

5.2 [TepecTtanoBku u akTOpHAIT

5.3 CodeTaHus ¥ YACIOCOYCTAHUH

5.4 Tpeyronbuuk Ilackans. Pemenue 3anau ¢ ucnojib30BaHueM KOMOUHATOPUKU

55 I'eomerpuueckas BeposiTHOCTh. CityyailHbI BHIOOP TOYKHM M3 (UTYphIHA MJIOCKOCTH,
' 13 OTpEe3Ka U U3 YT OKPYKHOCTHU

5.6 UcnwiTanue. Ycnex u Heynava. Cepust HCTIBITAHUH 0 MEPBOTO ycrexa

5.7 Cepus ucnipitanuii beprymnu. BepostHocTH coObITHI B cepun UCTIbITAaHUN bepHymn

5.8 CrnydaifHasi BeJTMYMHA U paCIIpeieIeHUe BEPOSTHOCTEH

5.9 Maremaruueckoe oxuaanue u aucrnepcusi. [lpumepbl MaTeMaTH4ecKoro OKUJIaHHs
' KaK TEOPETUYECKOTO CPEHEro 3HAaUE€HHUs BEJTMUHHBI

5.10 Matemaruueckoe OKMJIAHUE U JUCIEpPCUsl CIydailHOW BENMYMHBICYUCIIO YCIIEXOB B
' cepuu ucnbsiTaHui bepHymim»

511 [Tonsitre o 3akoHe GobIINX yucen. M3MepeHne BeposITHOCTEH C MOMOIIBI0 YacTOT.
' Ponp 1 3HaueHne 3aKoHa OOJIBIINX YHCET B IPUPOJAE U OOIIECTBE
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpetoBanmusi

IIpoBepsiembie TPeOOBAHUSI K MPEIMETHBIM
pe3yJibTaTaM OCBOEHHS OCHOBHOIi 00pa3oBaTeIbHOI
NMporpaMMbl OCHOBHOT0 00111er0 00pa30BaHusi HA
ocHoBe ®I'OC

YMenue  omepupoBaThb  MOHATHSIMHU: MHO>K€ECTBO,
MOJIMHO>KECTBO, OIEpaly HajJ MHOXECTBAaMH; YMEHHUE
OTIepUpOBaTh MOHATUSAMU: I'pad, CBSA3HBIN Tpad, Aepeso,
IUKJ, HOPUMEHATh HUX TMpPU pELIEHUU 3a7ad; YMEHHE
UCIOJIb30BaTh TpaUuecKoe MpEeACTaBIEHUE MHOXKECTB
JUIS OTMCAaHUS pEaJbHBIX MPOLECCOB U SIBICHUH, IMPHU
pELIeHNUH 3a]a4 U3 IPYTuX y4eOHbIX TPEIMETOB

YMeHne  omepupoBaTh  TMOHATHUAMH:  OTPEICICHHE,
aKcuoma, Teopema, JI0Ka3aTeNIbCTBO; yYMEHHE
pacro3HaBaTh HWCTHHHBIE H JIO)KHBIC BBICKAa3bIBAHUS,
OPUBOJIUTH TpPUMEPHl U  KOHTPOPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BbICKA3bIBAHUIN

YMeHue onepupoBaTh MOHATHAMH: HATypalIbHOE YHCIIO,
MPOCTOE W COCTABHOE YHCIO, JIEITMMOCTh HATypaTbHBIX
YuCell, TPHU3HAKK JCIUMOCTH, IEJI0€ 4YHCIIO, MOMIYJb
yucia, OOBIKHOBEHHas JApoOb U JACCATHYHAS JpoOb,
CTAaHJAPTHBIA  BHUJ  4YHCIA, PAIMOHAIBHOEC  YHUCIIO,
UPPAIMOHATILHOE YHUCIIO, apu(PMETHYCCKHI KBaJpaTHBIM
KOPEHb, YMEHHEC BBINOJIHATh JCHCTBUS C YHCJIAMH,
CpPaBHHMBATh M YIOPSIOYMBATH YUCIIA, IPESICTABIIATh YHCIa
Ha KOODPJIUHATHOW MPSAMOM, OKPYIIIATH YHCIA, YMEHHE
JieNaTh MPUKHUIKY U OIICHKY Pe3yIbTaTa BEIYUCICHHH

YMeHue onepupoBaTh IMOHATUSMHU: CTENEHb C LEJIbIM
nokaszareneM, apupMETHYECKHH KBaJpaTHBIH KOPEHb,
MHOroOwIeH,  ainrebpauueckas  ApoOb,  TOXIECTBO;
3HAaKOMCTBO C KOpHEM HaTypalbHOH CTemneHu OoJiblle
€IMHUIIBI; YMEHHE BBINOJHATH pacué€Thl MO (Gopmynam,
npeoOpa3oBaHus LENIbIX, JpoOHO-palMOHATBHBIX
BBIPQ)KEHUI ¥ BBIPAKEHUH C KOPHSAMH, pa3loKeHue
MHOTOYJI€Ha Ha MHOXMWTEIM, B TOM 4YHCIE C
UCIOJIb30BaHUEM  (OpMYNT  pPa3sHOCTH  KBAJApaTroB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMmenue OINCpHUpOBaATh NOHATUAMU: YHUCJIOBOC PABCHCTBO,
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YPaBHEHUE C OJHOM IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHUE PEIlaTh JIMHEHHBIE U
KBaJIpaTHbIE YpaBHEHUS, JIpOoOHO-paIIMOHATILHBIC
YpaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JIMHEHHBIX YpPAaBHCHUH, JIMHEHHBIC HEPABEHCTBA M HUX
CUCTEMBI,  KBaJlpaTHble U  JIpOOHO-palMOHAJIbHbIE
HEpPaBEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE IPH
peuieHun 3a1ad M3 JIpYruxX IPEeIMETOB M IPAKTUYECKUX
3a/1a4; YMEHHE HCIIOJIb30BaTh KOOPAWHATHYIO MPAMYIO U
KOOPJMHATHYIO IUIOCKOCTh ISl M300pa)kKeHUs pelIeHUui
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMHU: (QYHKUUSA, TIpaduk
GyHKIMH, HYyIU ¢byHKIUY, IIPOMEKYTKHU
3HAKOMOCTOSIHCTBA, TPOMEXYTKHU BO3pacTaHusi, yObIBaHUS,
HauOoJbllIee U HAUMEHblIee 3Ha4eHUsI QYHKIMH;, YMEHUE
OTIEpUpPOBATh MOHATUSMHU: MpsiMasi MPONOPLHOHAIBHOCTD,
auHeHas (yHKUMs, KBajapaTuyHas (QyHKIus, oOpaTHas
MPOTIOPIIMOHATBHOCTh, MapaboJia, runepobona; yMeHHe
CTpOUTh rpa@uku (YHKIHM, UCIOJIB30BAaTh TpaduKu IS
OTIpE/IeNIEHUs] CBOMCTB MPOLIECCOB U 3aBHUCUMOCTEH, LIS
peleHust 3agad M3 JIpYyruxX Y4eOHbIX MpPEeIMETOB U
peambHOM  KM3HHM; YMEHHE BbIpaXarb (opMylIaMu
3aBUCUMOCTH MEX/y BETMUYMHAMHU

YMeHue onepupoBaTh MOHATHSAMH: MOCIEAOBATEIHHOCTS,
apudmernyeckas ¥ reoMeTpudeckasi porpeccun; yMeHue
UCIIOJIb30BaTh CBOMCTBA MOCIIENI0BATEILHOCTEH, (HOPMYIIbI
CYMMBI U OOLIEro 4jieHa MpHU PEelIeHUH 3a7a4, B TOM YUCIIe
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB U peaibHON )KU3HU

Ymenune peuiaTth 3aga4yd pa3HbIX TUIIOB (B TOM YHCJIC Ha
IIPOLECHTBI, AO0JHM MW 4YacCTh, IBHKCHHC, pa60Ty, LoEeHy
TOBAPOB U CTOMMOCTDb IOKYIIOK U YCIYI', HAJIOTH, 3aaa4U
n3 obnactu YIIpaBJICHUA JIMYHBIMU U CEeMEHHBIMU
(1)I/IHchaMI/I); YMCHUE COCTABJIATH BbIPAXKCHUSA, YPABHCHUS,
HCPAaBCHCTBA n CHCTCMBbI 10 YCJIOBHUIO 3aJa4u,
HCCJIICOOBATH IOJIYYCHHOC PCIICHUC u OLOCHUBATh
HpaBZ[OHOI[O6HOCTL MOJIYYCHHBIX pE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMHU: (uUrypa, TOUKa,
OTpe30K, NpsiMas, JIyd, JIOMaHas, yroJl, MHOIOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUI
TPEYroJIbHUKHU, MPSIMOYIOJbHBIN TPEyroJibHUK, MEIHaHa,
OucceKTpuca U BbICOTA TPEYroJIbHUKA, YEThIPEXYTOJIBHUK,
napaujienorpaMM, pomO, TNPSAMOYrOJbHHUK, KBaJpar,
Tparneuus; OKpy>KHOCTb, KpYyrI', KacaTelIbHasl; 3HAKOMCTBO C
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IPOCTPAaHCTBEHHBIMU (UTypaMH; YMEHHUE pelIaTh 3aJaud,
B TOM YHCJI€ M3 TOBCEJAHEBHOW >XM3HHU, Ha HAXOXKICHUE
T€OMETPUYECKUX BEIUYMH C TPUMEHEHHEM H3YYEeHHBIX
CBOMCTB ¢uryp u paktoB

10

YMeHue onepupoBaTh IOHSATHSMH: PaBEHCTBO (uryp,
PaBEHCTBO TPEYTr0JIbHUKOB; [apajuIeIbHOCTh u
NEPIEHIUKYISAPHOCTh MPSAMBIX, YTOJ MEXAY IpSMbIMHU,
NepreHANKYISAp, HAKIOHHAS, TMPOCKIHs, oaodue ¢Guryp,
NOJI00OHbIE TPEYroJIbHUKH, CHMMETPUS OTHOCHUTEIBHO
TOYKM U TpsIMOM; YMEHHE paclio3HaBaTh pPaBEHCTBO,
CUMMETpUI0 U mojobue ¢uryp, napamuieIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSMBIX B OKPYXKAIOLIEM MHUpE

11

yMeHI/Ie OHepI/IpOBaTB INOHATHUAMU:. [JJIMHA, paCCTOSIHI/Ie,
yroa (BeIWYMHA yrila, CHHYC M KOCHHYC yIJia
TPEYroJbHUKA), TUIOIIA/b, YMEHHE OIIEHWBATh pa3Mephl
MPEMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE
NpUMEHATH  (QOopMyibl  MEpUMeTpa W IUIOIIAIU
MHOFOYFOJ'IBHI/IKOB, JJINHBI Opr)KHOCTI/I " Iuiomagu
Kpyra, oObemMa TMPSMOYTrOJILHOTO Tapajlieenunea;
yMEHHUE TIPUMEHATHh NMPU3HAKH PABEHCTBA TPEYrOJbHUKOB,
TEOpeMy O CyMME VIJIOB TpPEYrOJbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPHUUECKHE COOTHOIICHUS  JUISI
BBIYMCIICHUS JJIMH, PACCTOSTHUM, TTOIIAACH

12

YMeHne n3o0pakarh IIOCKue (GUTYyphl U KX KOMOWHAIIHH,
NPOCTPAHCTBEHHBIE (QHUTYPBI OT PYKH, C TIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M AJIGKTPOHHBIX CPEICTB I10
TEKCTOBOMY WJIM CUMBOJIBHOMY OITHCAHHIO

13

YMeHue omnepupoBaTh MOHATUSAMHU: TNPSMOYTOJbHAs
CUCTeMa KOOpPJUHAT; KOOPJIUHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, NPOU3BEJIECHUE BEKTOpa Ha YHCIIO, CKaISPHOE
MPOU3BE/ICHNE BEKTOPOB; YMEHHUE HCIIOJIb30BATh BEKTOPHI
U KOOPAMHATHI JJIs MPEACTABICHUS JAaHHBIX M pPELICHUS
3a/a4, B TOM YHUCJIE€ W3 JPYTHX Yy4eOHBIX MPEIMETOB U
peagbHOM KU3HU

14

YMeHue onepupoBaTb HOHATHSAMM: CTOJIOMKOBBIE U
KpPYTOBbI€ JMarpaMMmBl, TaOIHIIbI, cpenHee
apupmeTHyecKoe, MeauaHa, HauOoJbllee U HauMEHbIlee
3Ha4YeHHUs, pa3Max YMUCIOBOro Habopa; yMEHHE U3BJIEKAaTh,
UHTEPHpPETHpOBaTh M MNpeoOpa3oBbIBaTh HHPOPMALHIO,
OpeJCTaBJICHHYI0 B TabiaMmax ¢ Ha JUarpammax,
OTPaKAIOUIYI0 CBOWMCTBA M XapaKTEPUCTHKH peabHBIX
IPOLECCOB M SBIEHUH; YMEHHME  paclo3HaBaTh
VU3MEHUYMBBIE BETMUYHUHBI B OKPYXKAIOLIEM MUPE
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15

YMeHue onepupoBaTth MNOHATUAMH: CIyYaWHBIM OIBIT
(cmyualiHBI  DKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE
(’71IeMEHTapHBIA MCXOJ) CAYy4alHOTO OMbITA, CIy4aiHOE
coObITHE, BEPOSATHOCTH COOBITHSA; YMEHHE HaXOJUTh
BEPOSATHOCTH  CIIy4allHBIX COOBITMH B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE
pemarh 3a71a4M METOJOM OPraHM30BaHHOIO Iepedopa U ¢
UCIIOJIb30BAHMEM  IIpaBUja  yYMHOXKECHMS;  YMEHHUE
OLICHUBATh BEPOSITHOCTU PEAbHBIX COOBITHI U SBJICHUH,
NOHMMATh  POJb  NPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KaloOIlleM MHpPE U B
YKU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENl U €ro poJibio B
MacCCOBBIX SIBJICHUSX

16

YMeHne BbIOMPATh MOAXOISIINN W3YyYECHHBIM METOJ IS
pelIeHus 3aa4u, TPUBOJUTH MPUMEPHI MATEMATHUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE W KU3HHU, paclo3HaBaTh
NMpOSIBJICHUE  3aKOHOB  MAaTE€MaTHKH B  HCKYCCTBE,
OINHUCHIBaTh  OTHEIBHBIC  BBIJAIONIUMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUS MAaTEMaTHKU KaK HAyKH,
MPUBOJIUTh TPUMEPHl MATEMATUUYECKUX OTKPBITUA U UX
aBTOPOB B OTEUYECTBEHHOW Y BCEMUPHOU UCTOPUHU
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D9

11O MATEMATHUKE
Kon IIpoBepsieMbliid1eMeHTCOIEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbsHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE W JECATUYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIC IMEPHOANYECCKUE
' apoou
1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTndecKre onepamnuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIYUCIICHUSI, TIPaBHJIAa OKPYTJICHHSI, TPUKHUIKA U OIICHKA pe3yibTaTa
BBIUMCIICHUI
2 AnreOpandecKHeBhIPAKCHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenp c¢ 1enbiM noka3ateneM. CTeneHb C PAalMOHAIBHBIM  IOKa3aTeIeM.
' CaoiicTBacTeneHu
2.3 MHorousneHsl
2.4 AnrebpandeckasapoOb
95 ApubMeTnuecknii KOpeHb HaTypallbHOW cTeneHu. JlelWcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Ienbie n ApoOGHO-parMoHaNbHble ypaBHEHUs. CUCTEMBI U COBOKYITHOCTUYPABHEHUH
3.9 Leunbie u IpOOHO-PALMOHAIbHbIE HEpaBEHCTBA. CucreMmsl u
' COBOKYITHOCTHHEPABEHCTB
3.3 PemennerexcroBeix3agau
4 YucnoBblenociie0BaTeIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI3aJaHUSINIOCIIEA0BATEIbHOCTEH
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia Cl0KHBIX IPOLIEHTOB
5 OyHKIMH
Oynkuus, crnocoOsl 3aaanus pynknun. I'padux dynknun. O0nacTe onpeneneHus u
51 MHO>KecTBO 3HaueHUi QyHkumuu. Hynu dynxium. IIpoMexyTku 3HaKONOCTOSIHCTBA.
o [IpoMexXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIUH.
Haubounbiiee u HauMeHblee3HaUeHUEDYHKITMMHATTPOMEIKYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaTtHasnpsmas
6.2 JlekapTOBBIKOOPIMHATHIHAIIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
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7.2 TpeyronbHuk
7.3 MHOTroyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenuereoMeTpuyeCKUXBEITNINH
7.6 BexropriHamiockocTu
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHascTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Matematuka. BeposTHOCTb 1 cTaTucTUKA: 7-1 KJ1acc: yriiyOJIeHHBIM ypOBEHb: yUEOHUK; 1-
e uzganue bynumosuu E.A., bynbeiueB B.A. Akuuonepsoe o6mectso «M3narenscTBo
«IIpocsemenne»

* Matematuka. BeposTHOCTb U cTatucTuka: §8-i Kj1acc: yriryoJeHHbIH ypOBEHb: YUEOHUK;
1-e uznanue bynumosuu E.A., ByneiueB B.A. AkunonepHoe o6mectso «M3natenscTBo
«IIpocsemenuey

* Matematuka. BeposTHOCTb U cTatucTuka: 9-i kjacc: yriryOoJeHHbIH ypOBEHb: YUEOHUK;
1-e uznanue bynumosuu E.A., byneiueB B.A. AxkunonepHoe o6mectso «M3naTenscTBo

«IIpocsemenue

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

* Matematuka. BeposTHOCTb U cTaTuCcTHKA: 7-1 KJ1acc: yriIyOJleHHBIM ypOBEHb: yUeOHUK; 1-
e uznanue bynnmosuu E.A., BynsrueB B.A. AkninonepHoe obmectBo «M3aaTenbcTBO
«IIpocsemenue»

* Maremartuka. BeposTHOCTh M cTaTHCTHKA: 8-1 KiTacc: YriIyOJICHHBIA YPOBEHb: YICOHUK;
1-e uznanne bynumosuu E.A., byneraeB B.A. AxkuunonepHoe o0miectBo «M3marenscTBo
«IIpocsemenue

* Maremaruka. BeposTHOCTh 1 cTatucTKa: 9-i1 Ki1acc: yriryOJICHHBIH YPOBEHb: YICOHUK;
1-e uznanne bynumosuu E.A., byneraeB B.A. AkunonepHoe o0miectBo «M3m1arenscTBo

«HpOCBeH_IeHI/Ie»
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PABOYAS ITPOTPAMMA
(ID7133068)

yueOHoro kypca «I'eomerpusi (yriy0JieHHbIH YPOBEHb)»



IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS HPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyKJIeHUs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
yrBepxkaeHus. Ocoboe 3HaueHWe JoKa3aTellbHas JIMHUS UMeEeT A YriyOia€HHOro u3ydeHus
MaTeMaTHKH.

Lenbto wu3ydyeHHs] TEOMETPUM SBJISIETCS UCMOJIb30BaHME €€ KaK HHCTPYMEHTa Ipu
pEelIeHNH KaK MaTeMaTHYeCKHUX, TaK M MPaKTUYECKUX 3a/]ay, BCTPEYAIOIIMXCS B peallbHOM
#u3HU. OOydaromuiicst JODKEH HAy4YUThCS ONpPENEsTh F€OMETPUUECKY0 (PUrypy, ONHCHIBATh
CIIOBaMU YEpPTEX WM PUCYHOK, HAWTHU IUIOMIA[b 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBATh
HEOOXOIUMYIO JIJTHHY OINTOBOJIOKOHHOTO Kalens wid TpeOyemble pasMepbl Trapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAas, BHIUMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUHU.
[Ipn pemenun 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, NPOBOIUTH BBIYHACICHUS U
OIICHUBATh aJIeKBaTHOCTb MOJIyUEHHOTO pe3yibTara.

Oco0eHHOCTh yU4eOHOTO Kypca YIriyOJEHHOTO W3YYEeHHs] TE€OMETPHH COCTOUT B TOM, YTO
oOyuaronigecs: He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHITUSAMHU, @ YBEPEHHO OBJIAJIEBAIOT
uMu. CylllecTBYIOIIME TeMbl MPOrpaMMbl 0a30BOr0 Kypca IeOMETpUU HU3ydaroTcs Ha Ooiee
IyOOKOM YpOBHE, a OOydJaromipecsi MpUOOpETaroT YMEHHs, IMOMOTAIONMe WM YBEPEHHO
MPUMEHSTh CBOM 3HAHUA HE TOJIbKO B MaTEMaTHKE, HO U B CMEXKHBIX MpeIMeTax, Mpexkie BCero
¢buszuke M HHPOpPMATHKE, a TaKXKE IOJIb30BATHCS IMOJYYEHHBIMH 3HAHHUSMH TpPU PELICHUU
MPAKTUYECKUX 3aa4.

CornacHo y4eOHOMY IUTaHy B 7-9 Kilaccax H3ydaercsl YriyOJEHHBIH Y4EOHBIH Kypc
«["eomeTpus», KOTOPBIA BKIIOYAET CIENYIOIIME OCHOBHBIE paszfenbl coaepkanus: «Hauama
reoMerpun», «TpeyronbHukn», «OkpyxHOCTHY», «UerbipéxyronpHuku», «llomobuey,
«OneMeHThl TpuroHometpumy», «llmomamm», a Takke «Meton koopAauHAT», «BekTOphI,
«[IpeoOpazoBaHus MIIOCKOCTH.

Ha usyuenue yueGHOTO Kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Henenmio), B 9 kinacce — 102 gaca (3 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hayana reomerpuu

Hctopus BO3HUKHOBEHMSI M pa3BUTUS reoMeTpuu. HauanbHble MOHATHS T'€OMETPHHM.
Touka, mpsimasi, 0Tpe30oK, Jiyd. [loHsiTHe 00 akcmome, TeopeMe, T0Ka3aTeIbCTBE, ONPEICIICHUH.

B3anMHOe pacnosnokeHue TOYeK Ha npsamou. M3MmepeHue UIMHBI OTpe3Ka, pacCTOSIHUE
MEXAY TOUKaMHU.

[Tonymnockocte m yron. Bunel yrios. M3mepeHnue BenwyuH yriioB. BepTukanbHble U
cMexHble yriael. [lapasuienbHble M NEpIEHIUKYISIpHBIE NpsMble. PaccTosiHME OT TOYKH 10
npsAMoil. buccekrpuca yria.

Jlomanas. Buael nomanbix.  JnomHa  somaHou.  MHoroyronsHuku.  Ilepumerp
MHOTOYT0JIbHUKA. [IOHSATHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYT OJIbHUKAX.

[lepBuuHbIE IPECTABIEHUS O PABEHCTBE PUTYpP, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocreinmme noctpoenns. MHCTpyMEHTHI 1Sl U3MEPEHUN U ITOCTPOEHUH.

TpeyroabHukn

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIBHBIE, TYNOYTOJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOPOHHHUE. MeanaHa, OucceKkTpruca U BbICOTA TPEYTOJIbHHKA.

PaBencTBo TpeyronpHuKOB. [lepBbII M BTOpPOMl INpPU3HAKKA PABEHCTBA TPEYrOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM W HX cBoOWcTBa. lIpu3Hak paBHOOEAPEHHOrO TPEYroJbHHUKA.
TpeTuii npu3HaK paBEHCTBA TPEYT OJIbHUKOB.

CooTHOLIEHN MEXAYy CTOPOHAMU M yIJIaMH TPEYrojapbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 17IMHE TOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpuMepsl cuMmmeTpun
B OKPY’KAIOIIEM MHpE.

IHapauieabHnbie npsiMbie. CymMMa yriioB MHOTOYTOJIbHHKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKUE CBEICHMs O MNoOcTynare EBkiuza m o poisn
JIoGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M MPU3HAKU MapajuleIbHbBIX
npsmeix. CyMMa yrioB TpeyrosibHMKa. BHemHue yribl TpeyronbHuka. CyMMa BHYTPEHHHX
YIJI0B MHOTOYT'OJIBHMKA M CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMOyroJibHbIE TPEYT 0JIbHUKH

IIpu3Hakyu paBeHCTBAa IPSIMOYTOJIBHBIX TPEYTrOJBbHHMKOB. IlepneHIuKkynsp M HakIOHHas.
CpolicTBO  MeauaHbl INPAMOYTOJIBHOTO  TPEYTOJIbHHMKA, NPOBEAEHHOW K  TUIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK € yIaoM B 30°.

OxkpyxHOCTH

[loHATHS OKPYXKHOCTM M Kpyra. OJIEMEHTbl OKPYKHOCTM M Kpyra: LEHTp, paauyc,
IUaMeTp, XopJa, UX CBOMCTBAa. B3auMHOe pacrosioxkeHne OKpY:KHOCTH U npsimoii. KacarenbHas
U CeKymas K OKpykHOcTH. OKpyKHOCTb, BIHMcaHHas B yrou. lIpocreimme mnoctpoeHus c
ITOMOIIBIO HUPKYJISL U TMHENKH.

I'eomerpuyeckne MecTa TOYeK

[IoHATHE O TEOMETPUYECKOM MecTe ToueK. IIpumepsl reoMeTpudecKuXx MeCT TOYEK Ha
IJIOCKOCTU. buccekTprca yria u cepeIMHHBIN NMEPIEHIUKYIAP K OTPE3Ky KaK reéOMETpUUYECKUE
MecTa ToueK. OnucaHHas OKPYKHOCTb TPEYTOJIbHHKA, €€ LEHTp. MeTo1 reoMeTpuYeCKUX MECT
TOYEK IPH PELIEHUH T€OMETPUUECKUX 3a/1ad.



ITocTpoeHust ¢ MOMOLIBIO HUPKYJIA M JTHHEHKH
Hctopuueckue cenenus. OOOCHOBaHMSA MPOCTEHININX MOCTPOEHUH, 3Tambl 3aJadd Ha
IIOCTPOCHHUS, PELICHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KJIACC

YeTbIpEéXyroJbHUKH

[lapannenorpamm, ero mnpuszHaku u cBoicTBa. [IpsMoyronpHuk, pomO, KBajapar, HX
npu3HakKu u cBoiicTBa. Tpameuus. PaBHoOenpeHHast Tpamenus, €€ CBOIMCTBA W IPU3HAKH.
[IpssmoyronbHas Tpanenus. CpeaHsis JIMHUS Tparenuu.

CpenHsas NIUHHUS TpeyrojibHUKAa. MeToja yABOEHHS MeIuaHbl TPEyroJibHUKa. Teopema o
MepeceyeHNH MeIMaH TPEyroJbHUKa.

Teopema @aineca, Teopema 0 IPONOPLUOHATIBHBIX OTpe3kax. Teopema BapuuboHa nms
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

enTpanbHO-CUMMETPHUYHBIE (DUTYPHI.

IMonpoGue

[Tomobue TpeyrosbHUKOB, KO3 duineHT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[Ipumenenue nmogoOUst PH PELIEHUH TEOMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

ILnomans

[Tonsatue o mmomamu. CBoicTBa TUIOMaAe reoMmerpudeckux uryp. IIpocteiimue
dbopMynbl Ui TUIOLIAAM TPEYrojibHHUKA, MapaiienorpamMmma, pomba u Tpaneuuu. Ilnomanu
mo00HBIX puryp. OTHOIIEHUE TUTOIIAACH TPEYTrOIbHUKOB.

Teopema Iludaropa

Teopema IIudaropa. [Ipumenenune Tteopemsl Iludaropa mpu penieHUH TPAKTHICCKUX
3aza4.

JJieMeHThI TPUTOHOMETPHH

CuHyC, KOCMHYC, TAHF€HC M KOTAaHI'€HC OCTPOro yrjia MpsIMOYrOJIbHOTO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢yHkiuu yriaoB B 30° 45° m 60°. IlponmopuwoHanbHBIE OTPE3KH B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTbIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY’KHOCThIO

Bnucannble W HEHTpasIbHBIE YIJIbI, YIOJI MEXKIY KacaTelIbHON M XOPAOH. YTJbl MEXIY
XOpJaMM M CEeKylMMH. BrucaHHble M ONHUCaHHbIE OKPYKHOCTU TpPEYrojbHUKA U
YeThIpEXYrojibHUKM. (CBOWCTBA M NPU3HAKKM BIMCAHHOIO YETHIPEXYrojbHUKa. B3auMHoe
pacmolio’)keHue AByX OKpyxHocTel. Kacanue okpyxHoctei. OOmme KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocuHyc, TaHreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1ecTBO. POpMyIIbl puBEAEHUS. Pelienne TpeyrojlbHUKOB. Teopema KOCHHYCOB M TeOpema
CHUHYCOB. PellleHne NpakTH4YecKuX 3alad C HUCIOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB. PelieHne 3aa4 reoMeTpuuecKOil ONTHKH.

Tpuronomerpudeckue GopMyssl is MIOLAAN TPEYroJIbHUKA, apajjienorpaMma, pomoa,
tpaneunu. opmyna ['epona. @opMyna mIomaan BeIMYKIOTO YETBIPEXYTOIbHUKA.

ITonoOue TpeyroJbHNKOB



Xopap! U OJ00HBIE TPEYrOJbHUKH B OKPYXKHOCTH. TeopeMa o Mpou3BeleHHH OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEJIECHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBaJpare KacaTeIbHOM.
[IpuMeHeHnne npu pemeHuu reomerpudeckux 3anad. Teopemsl UeBbl u Menenas. Ilonarue o
TOMOTETHH.

MeTtox KOOPpAUHAT

VYpaBHeHHEe TPAMOW Ha TUIOCKOCTH. YTJIOBOW KOI(D(GUIMEHT W CBOOOJHBIN 4JIeH, HX
reoMeTpuueckuid cMmbicia. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTh HPSMbIX (d4epe3 YIiioBOi
K03 duneHT).

VYpaBHeHHEe OKpyxkHOCTH. HaxokneHue IepecedeHMil OKpPYKHOCTEH U IpsSMBIX B
koopauHaTax. Popmysna paccTOsHUA OT TOUKM A0 mnpsmol. Ilnmomane mapannenorpamma B
KOOpJIMHATaX, MOHATHE 00 OpHEeHTHpOBaHHOHN miomaau. [IpumeHeHHe MeTola KOOpAWHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a4a4ax.

BekTopbl

Bextopsl Ha miockoctu. ClokeHHE U BBIYMTAHHE BEKTOPOB — MpaBUiIa TPEYroJbHUKA U
napajieorpaMma. YMHOXKeHHE BekTopa Ha uyucio. Koopaunatel Bektopa. CroxkeHue u
BBIYMTAaHNUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCJIO B KoopauHaTax. [I[pumeHeHne BEKTOPOB B
¢buzuKe, IEHTP Macc.

[Tonsatne o ©Oa3uce (Ha MIOCKOCTH). PasnmoskeHusi BeKTOpoB mo Oasucy. CkamspHoe
MIPOU3BECHNE BEKTOPOB, FT€OMETPUUECKUN CMBICI U BBIpaKEHUE B JEKAPTOBBIX KOOPAWHATAX.
JcTpuOyTUBHOCTD CKaJsipHOTO Ipou3BeneHus. CkalsipHOE MPOW3BelIEeHUE U MPOELUPOBAHUE.
[IpumeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JJISl HAXOXKICHMS JUIMH U YIioB. Pemenue
F€OMETPHUUYECKHX 33/1a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEACHHUS.

JJIMHA OKPY/KHOCTH M ILVIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[mnHA okpyxHOCTH. ['pagycHas u paguanHas mepa yria,
BBIUHCIICHUE JIMH Oyr OKpykHocTei. IIlnomane kpyra, cexkropa, cermeHta. Mcropuueckue
CBEICHUS 00 U3MEPEHUH JJTMHBI OKPY>KHOCTH U IUIOIIAAN KPYyTa.

JIBH:KeHMSI IIJIOCKOCTH

Hentpansnas cummetpusa. LenTpanbsHo-cumMMmerpuunble ¢urypsl. I[loBopor. OceBas
cumMeTpus. Purypsl, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOU ocu. [lapanienbHblii mepeHoc.

[lonsitne nBuxeHuss U ero cBoiicTBa. PaBenctBo ¢uryp. IlposiBaeHus cummerpuu B
MpHUpoOJe, >KUBOIKUCH, CKYIABNTYype, apxuTekType. Kommosuuuu aBwkeHud (mpocteiiiue
npumepsl). [IpuMeHeHne B reoMeTpuYecKuX 3aauax.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «T'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI MO0 MATEMATHUKE XapaKTEPU3YIOTCS B
YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATHX JOCTHXKCHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3allid ero Ipas.,
MPEACTaBICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHYE€CKOTO 0Opa30BaHUs HAa MPOTSKEHUU BCEH
YKU3HH JIJIS1 YCTIIETHON Mpo(decCHOHaTbHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3324, PEIICHUH, PACCY)KJICHUH, YMEHHUIO BUIECTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHoCTeH HAYYHOIO NMO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M OOIIEeCcTBa, IMOHUMAaHHEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTU4YECKOMU
KyJIbTypOM Kak CpEICTBOM MO3HAaHUS MHpA, OBJIAJICHUEM HABBIKAMU MCCIIEJOBATEIbCKON
NESATEIIbHOCTH;

6) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JIOTM4€eCKOT0 BOCIIUTAHMS:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3amad B 001acTu
COXPAaHHOCTH OKPYXKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLEHKH HMX BO3MOXHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTei uX penicHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONMAJILHON U MPUPOIHOI CpeIbl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HEOOXOAUMOCTBIO B (hOPMHUPOBAHWUU HOBBIX 3HAHHM, (OPMYIHpPOBATH HICH, MOHSITHA,
THIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCIIC paHEe HEU3BECTHBIX, OCO3HABATH JC(HUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH, ITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHHMATh CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynpTate OCBOGHHMS TpOTpaMMBI 0 MaTeMaTWKEe Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusi y oOyuvatomierocss OyayT copMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKTePU3YIOIIUECS]  OBJAJCHHEM  YHHBEPCAIBbHBIMH  [IO3HABATEIBHBIMH  JCHCTBUSIMH,
YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JCUCTBUSMH M YHUBEPCATBHBIMH PETYISATHBHBIMA
NENCTBUSMM.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS
ba3oBble Joruyeckue aeiicTBUSA:

BBISIBIISITh U XapaKTEPU30BaTh CYHIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TOHATUAMHU, (GOPMYIUPOBATH ONpEeACNeHUs TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN MpHU3HAK KilaccU(UKALMKU, OCHOBaHMS s 0000IIeHUs WU
CPaBHEHUs, KPUTEPUU IPOBOUMOTO aHAIM3A;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpuULaTeNIbHbIE, EJMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (hakrax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJIsS  BbBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIA;

JIeNaTh BBIBOJIbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3buparh I0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHM (TpSAMbIE U OT MPOTUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA MaTeMaTH4eCKUX (DaKTOB, BBICTPAaUBATh
apryMeHTalul0, IPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CHoco0 perieHus y4eOHOM 3amgauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENLHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

WCIOJIb30BaTh BOMPOCHI KaK UCCIENOBATENIbCKUIT HHCTPYMEHT MO3HaHUS, (JOPMYIHUPOBAThH
BOMPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

7



IIPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIAHY AKCIEPHUMEHT, MCCIEJOBaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOATENBHO (popMyaHpoBaTh 000OIICHUST M BHIBOJIBI IO PE3yNbTaTaM MPOBEAEHHOTO
HAOIOIEHUS, WCCIENOBAaHMS, OKCIEPUMEHTa, OLECHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHUIA;

[IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIaTh IPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBJIITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HUHTEPIPETHPOBATh HH(GOPMALIHIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHUS;

BbIOMpaTh (popMy mpencTaBieHHUs] MHGOPMALMU U WIUIIOCTPUPOBATH pEIIaeMble 3agauu
cXeMaMu, AarpaMMaMH, HHOU rpaduKoil M MX KOMOWHAILUSAMU;

OIICHUBAaTh  HAAEKHOCTh HWHGPOPMALMKM 1O  KPUTEPHUSM, MPEUIOKEHHBIM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSIMH U IEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3PEHHUS B YCTHBIX W INHCHBMEHHBIX
TEeKCTax, JaBaTh MOSACHEHUS IO XOAY peUIeHHs] 3aJayd, KOMMEHTHUPOBATh MOJYYECHHBIN
pe3ynbTarT;

B XOJ€ OOCYKJIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKTae€MOUW TEMBI, MPOOJIEMBI,
pelaeMoil 3a7auu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOWCK PEUICHMsS], COTOCTAaBIATh CBOU
CYXJCHHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jHyuue U CXOJICTBO
MO3ULIUH, B KOPPEKTHOU (hopMe HopMyIHpOBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELICHUs 3aJayd, SKCIEPUMEHTa, HCCIEA0BaHUS, MPOCKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpPEe3CHTAluu U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh ¥ UCIOJIb30BaTh NMPEUMYILECTBA KOMaHJAHONW U MHIWBUIYAIbHOW pabOTHl IpU
pelIeHnHd Y4eOHBIX MaTeMaTH4eCKHX 3ajay, NPUHUMATh LEldb COBMECTHON JESTENbHOCTH,
IUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOU pabOThI, paclpeeNsiTh BUABI padoT, JOrOBapuUBaThC,
o0cyKIaTh mporiecc U pe3yinbTaT paboThl, 000011aTh MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B I'PYMNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbD» M HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl MU KOOPIUHUPOBATH CBOM JIEHCTBUS C
JIPYTMMHU YJeHaMH KOMaHJbI, OLIEHMBAaTh KauyeCTBO pPe3y/lbTaTa M KAaueCTBO CBOETO BKJIa/a B
o011 pe3ynbTaT Mo KpUTepusiM, CHOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:
BBISIBIISAITh  MPOOJEMBI  JUIsI  pElIeHUsT B KU3HEHHBIX U Y4EeOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCS B PA3MUYHBIX MMOAX01aX MPUHATHS pelleHuid (MHAUBUIYaIbHOE, TPYIIOBOE);
CaMOCTOSITENILHO COCTABJISTH IJIaH, aITOPUTM PELIeHUS 3a7auu (MK €ro 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOU HH(OPMAIIUH.
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CaMOKOHTPOJIb, SMOLMOHAIbHbII MHTEJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTpOJIA IIpolLiecca M pe3yibTaTa pPELICHUs
MaTeMaTH4eCKOH 3a/1a4ui, CAMOMOTHBAIIMU U PEIICKCHH;

NPEIBUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHKHYTHh INPH PEIICHWH 33a/1a4d, BHOCHUTH
KOPPEKTHBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE peE3yibTaTa NESTEIHHOCTH IMOCTABICHHOW IENHW W YCIOBHUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTH HEJTOCTHIKECHUS LIEJIH, HAXOAUTh OIIUOKY, 1aBaTh OIICHKY
pUOOPETEHHOMY OTIBITY;

BBIp@XaTh OMOIMM TpPU H3YyYCHWH MAaTeMaTHYeCKHX OOBEKTOB H (DaKTOB, /JaBaTh
SMOILMOHAIBHYIO OI[CHKY PEIICHHUs 3a1a4H.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonity o0yuenus B 7 kjacce 00y4Jaromuiics MOJYyYUT CISAYIONNE MPEAMETHBIE Pe3yIbTaThl:

Pacmio3naBate wW3ydYeHHBIE TeOMETpHYECKHE (DHUTYpBI, ONpEnensiTh WX B3aUMHOE
pacrnosiokeHue, u300paxkaTb TeOMETPUYECKHE (UTYpHI, BBIMOJIHATH YEPTEHKH IO YCIOBHIO
3amaun. V3MepsTh JWHEWHbIE W YTJIOBBIC BEIWYMHBI. Permath 3amayvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEITUYUH YTJIOB.

Jlenath MPUKUAKY U OLEHKY JUHEHWHBIX W YIJIOBBIX BEIWYWH MPEIMETOB B PEATbHOU
KU3HHU, Pa3MEpPOB TMPHUPOJIHBIX OOBEKTOB. PaznmuyaTe pasmepbl 3TUX OOBEKTOB TO TOPSIKY
BEJTUYMHBI.

Crtpoutb 4epTeXH K FTeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThcsi NMpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, HCIONb30BaTh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbLHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaTbcsi NpHU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIBHOTO TpPEYrOJbHHKA, B pEIICHUU
reOMEeTPUUECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapamieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemats 3agaun Ha kiieTyaroit Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWUThb YHUCIOBbIE M OyKBEHHBbIC 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3a7ayaX C  HCIOJb30BAaHUEM CYMMBbI  YITIOB  TPEYTOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH IMEPECEUYCHUU IBYX NapauieIbHbIX
MPSMBIX cekyllel. PemaTts npakTuyeckue 3ajauu Ha HaX0XKJICHUE YTIIOB.

Bnagers moustuem reomerpuyeckoro mecra Toudek (I'MT). Ompenensite OuccekTpucy
yria W CEepeAUHHBI TNEPHEeHAUKYISp K OTpPe3Ky KakK TEeOMETPUYECKHE MEeCcTa TOYeK.
[Tonb3oBathest moHATHEM TeoMeTpuueckoro Mecta Touek (I'MT) mnpu gokazaTenbcTBe
T€OMETPUUECKHUX YTBEPKJICHUW U MPU PELICHNUHU 3a/1a4.

@opMynUpOBATH ONPEACIICHUS] OKPY)KHOCTH M Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
YBEPEHHO BIAJETh UX CBOMCTBaMH. YMETh JOKa3blBaTh M MPUMEHSTh 3TH CBOMCTBA MNpHU
pelIeHnu 3a1ay.

Bragets moHATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXHOCTHU, YMETh HAaXOJIUTh €€
1eHTp. Jloka3plBaTh U HCMONB30BaTh (DAaKTHI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
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IIEPECEKAIOTCSl B OJHOM TOYKE, MU O TOM, YTO CEpPEAMHHBIC INEPIEHIUKYJAPbl K CTOpPOHAM
TPEYroJIbHUKA [IEPECEKAOTCS B OJHOU TOUYKE.

Biagere noHATHMEM KacaTeabHOM K  OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
MEPIIEHANKYISIPHOCTH KacaTeIbHOW M pajguyca, NPOBEAEHHOIO K TOUKe KacaHus. [[oka3piBaTh
PaBEHCTBO OTPE3KOB KAacaTEIbHbBIX K OKPYKHOCTH, MPOBEAEHHBIX U3 OJTHOM TOYKH, U IPUMEHATH
9TO B PELICHUU N'€OMETPUYECKUX 3a/1a4.

Jloka3piBaTh M NPUMEHATH MPOCTEHUIINE TE€OMETPUYECKUE HEPABEHCTBA, MOHUMAaTh HUX
MIPAKTUYECKUM CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € MTOMOIIBIO LIUPKYJISA U JTMHEHKH.

K xonity 06y4yenus B 8 kiacce o0yJaronuics moxyquT CIEIYIONINE TPEIMETHBIC PE3YIbTAThI:
Pacmio3naBate OCHOBHBIE BBl UYETHIPEXYTOJHBHUKOB, MX AJIEMEHTHI, TOJb30BAThCS HX
CBOWMCTBAMM IIpM PEIICHHH TE€OMETPUYECKHUX 3ajgad. Pasnuuare IpU3HAKM W CBOWCTBA
napajieorpaMma, poM0a M MPSIMOYrOJIbHUKA, JOKA3bIBaTh UX M YBEPEHHO MPUMEHSTH MPHU
peIIeHUuN TEOMETPUUYECKUX 3a/1a4.

Hcnons30Bath CBOWMCTBA TOYKM TEPECEUCHHMS] MEAWAH TPEYrojbHHWKa (IIEHTpa Macc) B
pelIeHNH 3a/ay.

Bragets monsTHeM cpeHEl JIMHUHM TPEYroJbHUKA W Tparelud, MPUMEHATh UX CBOMCTBA
IpU peUIeHUH TreoMeTpudeckux 3aaad. Mcnonws3zoBaTh Teopemy PDaneca U Teopemy O
MPOTIOPITUOHATBHBIX OTPE3KaX, MPUMEHSTh X JUIsl PEeIICHUS MPAKTUUECKUX 3a]1a4.

Pacmo3naBath 1EeHTpaIbHO-CUMMETPUYHBIE (DUTYPBI M HCIIOJIB30BaTh WX CBOWCTBA IMPH
pelIeHNH 3a/1ay.

Bmagers MOHATHIMH mo100us TPEYrOJIbHUKOB, ko3 durmenrta rmooows,
COOTBETCTBEHHBIX DJIEMEHTOB TOJOOHBIX TPEYroJbHUKOB. VIMeTh mpenctaBieHHe O
npeoOpazoBaHuM TOA00Ms W O MOA0OHBIX (urypax. Ilomp3oBaThbes TpU3HAKAMH TI0I00US
TPEYroJbHUKOB MPU PEIICHUH T'€OMEeTpUYecKuX 3afad. Jloka3blBaTh M MPUMEHATH OTHOLICHUS
MPOMOPLUOHAIBHOCTY B NPSAMOYTOJBHBIX  TpeyroibHHKax. [Ipumensatr mnogobue B
MPAKTUYECKUX 3a7auax.

BoiBoguTh ¥ HCIoONb30BaTh MpocTediine (QOopMynbl Ui IUIOMIAAH TPEYroJIbHUKA,
napajuieiorpamMmma, pomda M Tpanenuu. Bpluuciarh (pa3iauyHbIMH crioco0amMu) IUIONIalb
TPEYrojbHUKa W IUIOIIAT MHOTOYrOJbHBIX  (uryp (monb3yach, TIA€ HE00XO0IUMO,
KaJbKYJIATOPOM). 3HaTh OTHOILIEHUE IJIOU[ael MOAOOHBIX (UTYp M MPUMEHSTh MPU PELICHUU
3anay. [IpuMeHsITh momydeHHbIe YMEHHUS B IPAKTHUYECKUX 3a/1a4ax.

[Tonb3oBatbest Teopemoii [ludaropa st pemieHuss T€OMETPUUYECKHX M MPAKTHYECKHX
3amad. CTpouTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUYECKHX 3a7auax, CaMOCTOATEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITHHBI.

Brnagers moHsTHEM BIUCAaHHOTO M IEHTPAJIbHOTO YIia, yria MeXAy KacaTelbHOH u
XOp/AOH, ONMHCAHHOM U BIHCAHHON OKPY)XKHOCTHM TPEYrOJbHUKA M YEThIPEXYTOJIbHUKA,
MIPUMEHSTH UX CBOMCTBA MPH PEIICHUH 3a]au.

[IpuMeHsTh MOJIydeHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTH MATEMaTUYECKUE MOJACTH IS
3a/1a4 peajqbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YACh, T/I€ HE0OX0IUMO, KaJbKYIITOPOM).

K koHI1y 00yueHus B 9 kjiacce o0yyaromuiics OJIy4UT CIeAYIOIKE IpeAMETHbIE Pe3yabTaThl:

3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMM OCTPHIX YIJIOB, YMETh HAXOIUTh C MX IOMOUIBIO

pa3aMyYHbIE  AJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYTOJbHUKA  («PELUIEHHE  IPSIMOYIOJIBHBIX
10



TPEyroJibHUKOB»). Haxoaute (C MOMOIIBbIO KAJNBKYASATOPA) JUIMHBI U YIJIBI JUISI HETAOJMYHBIX
3HA4YCHUM.

[Tonb3oBaTbes GopMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKJACHUS COOTHOILIEHUIM MEXy TPUTOHOMETPUYECKUMHU BEIIMYUHAMM.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATH UX ULl HAXOXKICHMS
pa3IMYHBIX JJIEMEHTOB TPEYrOoJbHUKA («pEIIEHHE TPEYrOJIbHUKOBY»), MpPU  pelLICHUU
reOMETPHUUYECKHX 3a/1a4. [ [puMeHATh N0JIydeHHbIE 3HAHUS IIPYU PELICHUH IIPAKTUYECKUX 3a1a4.

[IpuMeHATH TPUTOHOMETPHIO B 337a4axX HAa HAXOXKICHHE IUIOLIAIU, BBIBOJAWTH U BIAJCTh
TPUTOHOMETPUUECKUMH (popMylIaMH JJIs IUIOIIAAM TPEYyroJibHUKa, Mapajjenorpamma, pomoa,
Tparenuy, BBIBOJUTh M NpUMEHATh (Gopmyny ['epona u Gopmyny IUis IUIOMIAAHM BBITYKIOTO
YEeTBIPEXYTOJIbHUKA.

HNmets npencraBieHre 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaLUAX.

Hcnonrs3oBars Teopemsl UeBbl 1 MeHemnas py pelieHnH 3a1a4.

Hcnonb30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, yrilax MeXAy XopJamH (CEKyLUIUMH) U yrie
MEX1y KacaTeIbHOW U XOPJOH MPU PEHIEHUH F'€OMETPUUECKUX 3a1a4. JloKa3pIBaTh U MPUMEHSTh
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpJ, O NPOU3BEIACHUU OTPE3KOB CEKYIIMX, O KBaJapare
KacaTeJbHOM.

Bnagerp moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C YpaBHEHHMEM IMpsSMOM Ha
IJIOCKOCTH. BrajneTs moHATUSAMU YIIIOBOTO Ko3(duienTa u cBoOOHOTO WieHa, TOHUMAaTh UX
r€OMETPUYECKUN CMBICT U CBSI3b YIJIOBOTO KOA(Q@UIMEHTa C BO3pacTaHHUEM U YObIBAaHHUEM
JuHEeHOW ¢QyHKUMH. VYMeTh pemarb METOJOM KOOpJAMHAT —3a/laud, CBSI3aHHbIE C
MapaJuIEIbHOCTBIO U NEPIEHIUKYISAPHOCTBIO IPAMBIX, IIEPECEUCHUEM NPAMBIX, HAX0XKIACHUEM
TOYEK IEPECECYCHUS.

BeIBOIUTE M BIANETh ypaBHEHUEM OKPYKHOCTH. MCHosb30BaTh METOJN KOOPAWMHAT IS
HaXO0XJCHUS NEepeceueHl OKPYKHOCTEH U NpsAMBbIX. Bianets opMynamMu paccTOsIHUSA OT TOUKU
70 TPSIMOH, IUIOINAAM MapajuieJorpaMMa B KOOpJUHATaX, UMETh NOHATHE 00 OpUEHTUPOBAHHOU
mwiomany. Ilonp30BaThCsi METOOOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €r0 IpU PELICHUU
FEOMETPUYECKUX W TPAKTUYECKUX 3ajad. I[IpuMeHATs MeToJ KOOpIMHAT B IIPAaKTHKO-
OPUEHTUPOBAHHBIX F€OMETPUUECKHUX 3a1a4ax.

Bnagers noHsTHEM BEKTOpAa. YMEThb CKJIaAblBaTh W BBIYMTATh BEKTOPBI, YMHOXKATh Ha
4HCJIO, BJIAJETh IPAaBWIAMHU TPEYrOoJbHMKAa M IapajulejorpaMma. Biagers mnpakTHuecKuMu
UHTEPIPETALMSMU  BEKTOPOB. YBEPEHHO IIOJIb30BAaThCid KOOPAMHATAMU BEKTOpa. Bnaners
CJIOJKEHHUEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOpA HA YKCIIO B KOOPAUHATAX.

Nmets npencraBieHue o 0Oaszuce (Ha IUIOCKOCTH). PackiaapiBaTh BEKTOphl MO Oasucy.
PacknanpiBaTh  BEKTOpbI CHUI € IIOMOLIBIO IMPOEUUPOBAHUSA U  TPUTOHOMETPUYECKUX
cooTHoOIIeHUH. [IpuMeHATh MoJTydeHHbIE 3HaHUS B IPOCTEHIINX (PU3NUECKUX 3aauax.

Bitagets NOHATHEM CKAISIPHOTO MIPOU3BEIEHUSA BEKTOPOB, IOHUMATH €r0 T€OMETPUYECCKUN
CMBICII M YBEPEHHO IIOJb30BaTbCSl €r0 BBIPAKECHHEM B JIEKaPTOBBIX KOOpJAMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAJSIPHOTO TPOM3BENEHUS U €ro CBsA3b C IpoeurpoBaHueM. [IpuMeHsATh
CKaJIIPHOE IIPOU3BEJCHUE BEKTOPOB UL HAXOXKIEHUs IIUH U yrioB. Pemarts reomerpuyeckue
3ala4d C IIOMOIIBIO CKaJsAPHOIO Ipou3BelaeHus. MCronp30BaTh CKaIsApHOE IIPOU3BEIECHUE
BEKTOPOB B aJredpanyeckux U pU3NUEcKuX 3agayax.

Biagete MOHATUAMM NPAaBUIBHOIO MHOIOYTOJIBHUKA, UIMHBI OKPYKHOCTH, JJIMHBI JYyTH
OKPYXXKHOCTH M PAaJMaHHOW Mepbl yria, BBIYMCIATH IUIOIIAAbL Kpyra U ero 4dacred. Ilonumars
cMbIca uucna 7. [IpUMeHsATh MOoJy4YeHHbIE YMEHMS NPU PEIICHUU NMPAKTUYECKUX 3ajad. 3HATh
HCTOPHUECKUE CBEJICHUS 00 U3MEPEHHUHU JUTMHBI OKPYKHOCTH U TUIOIIAAN KpyTa.
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Nwmetp mpencraBieHue 0 NpeoOpa3oBaHUMM IUIOCKOCTH, O JBWKeHHUsAX. HaxonuTe ocw,
HEHTPBl CHMMETPUU (UTYp, IEHTPHl IOBOPOTA, HAXOJUTh KOMIIO3HMIMHU IPOCTEHIINX
npeoOpazoBanuil. [IpUMEHATh IBWKEHHUS TUIOCKOCTH MPH PEILICHUH T€OMETPHUECKUX 3a/1a4.

[IpuMeHATh MOJydeHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJAETH JUIs
3aJ1a4 peajbHOM KM3HU U MIPOBOJUTH COOTBETCTBYIOLME BHIYMCIECHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/nm | TeMIpOrpaMMbl Bcero | Kountpoabubiepadorsl | [IpakTuueckuepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckue (Urypsl u ux 28 1 bubnnorexa [JOK
CBOICTBA. https://m.edsoo.ru/78c146c4
N3mepennereoMeTpuueCcKUXBETUINH
bu6moreka [IOK
2 T 19 1
PEYrobHiId https://m.edsoo.ru/78c146c4
3 [TapamienbsHOCTS. 15 1 bubnuoreka [IOK
CyMMayrioBMHOTOYTOJIBHUKA https://m.edsoo.ru/78c146c4
4 [IpssMOYTOIBLHBIETPEYT OJTLHUKH 7 bubmorexa [TOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
coMETpIHECKUCiicpapeHcTBa https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTprueckue
Py P bu6mmoreka [JOK
6 MecTta Touek. [locTpoenus ¢ 18 1
. https://m.edsoo.ru/78c146¢c4
TTOMOIIIBIO ITUPKYJIS U IMHEUKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bubnunoreka [JOK
cUCTeMaTHU3alMI3HAHU I https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
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https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

KoanuectBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (poBbic)
n/n TEMIIPOrpaMMBbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
. bubnuorexa [JOK
1 4 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/a5cb98eb
bubmmorekxa [IOK
2 IT 1 1
oRobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hromare 16 1 https://m.edsoo.ru/a5cbh98eb
4 Teopema Iludaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIabl 1 4eTBIPEXYTOJTBHUKH, 20 1 bubnuoreka [IOK
CBSI3aHHBIE C OKPYXHOCTHIO https://m.edsoo.ru/a5ch98eb
[ToBTOpEeHue, o600IICHNE, bubnuoreka [JOK
6 . 10 1
cUCTeEMaTU3alsI3HaHU I https://m.edsoo.ru/a5ch98eb
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME
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https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KUIIACC

KosaunvecTBOoYacoB DJIeKTPOHHBbIE

Ne HaumeHoBaHuepas3aejioB U (muposbIe)

n/n TEeMIIPOrpaMMbl Bceero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
bub6mmoreka [{OK

1 P 22 1
CIICHHETPEYTOMLIIROB https://m.edsoo.ru/dddde230
bubmmorekxa [IOK
2 IT 12 1
OZI0GHETPEYTONbHHKOB https://m.edsoo.ru/dddde230
bu6moreka [IOK
3 Merozwoopammar 10 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 Bexroper 20 1 https://m.edsoo.ru/dddde230
JImuHa OKpYXKHOCTH U IUIONIAb bubnuoreka [IOK
5 16 1
Kpyra https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JlBIKCHHAILIOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHUE, 0600IICHNE, 12 1 bubnuoreka [JOK
cUCTeMaTU3alsI3HaHU I https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOT'PAMME
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https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KoanuecTBouacon
araus JJleKTPpOHHBbIeH(PPOBHIEOOPA30BA
n Temaypoka Be KonTpoubnsbie | IlpakTnuecku A y P bp P
YeHust TeJbHbIEpecypchl
/ ero | padoThl epadoThl
n
1 Hcropust BOSHUKHOBEHUS U 1 bubnuorexa [JOK
pa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
9 HauanbHble NOHATUSA T€OMETPUH. 1 bubnuorexa [JOK
Touka, npsmas, OTpe30K, Tyd https://m.eds00.ru/659c4331
3 HauanbHable NOHATUSA T€OMETPUH. 1 bubnuorexa [JOK
Touka, npsmasi, OTPE30K, JIy4 https://m.edsoo.ru/20bael2a
[Tonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONPEACIICHUH 1 bubmmorexa LOK
- ’ ’ https://m.edso0.ru/3d223477
CBOICTBE, IPU3HAKE
B3aumHoe pacnosoxeHue Touek
5 Ha npsimoi. 3mepenue IIuHbI 1 bubnuorexa [JOK
OTpPE3Ka, PACCTOSIHUE MEXKIY https://m.eds00.ru/92b776f1
TOYKaAMH
BsaumHoe pacnosoxeHne Touek
5 Ha npsimoit. I3mMepeHue JIuHbI 1 bubnunoreka [JOK
OTpPE3Ka, PACCTOSIHUE MEXKY https://m.eds00.ru/9c500788
TOYKaAMH
B3anMHoe pacnosioskeHue Touek
7 Ha npsaMoii. I3sMepeHne TINHBI 1 bubmorexa [IOK
P ) P https://m.edsoo.ru/7f06e8ce
OTpPE3Ka, PACCTOSIHHE MEXKY
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https://m.edsoo.ru/7f06e8ce

TOYKaMu

8 [TonynnockocTs 1 yroJi. Bussl bubnuorexa [IOK
yriioB. I3MepeHneBEeIMYMHYTIIOB https://m.edso0.ru/36862bf3
9 [TonynnockocTs u yroii. Busst bubnuorexa [JOK
yrioB. 3MepeHneBENTNYMHYTIIOB https://m.edsoo.ru/21ce4ff2
10 [TosmymockocTs 1 yroii. Buasl bubmmoreka [{OK
yriioB. I3MepeHneBEeTMYNHYTIIOB https://m.edsoo.ru/ce214e34
BepTI/IKaJ'II)HI)IG U CMCIKHBIC er'II)I.
11 ITapannensueie u bubnmorexa LOK
P https://m.edsoo.ru/7399faea
MEPIEHINKYIIAPHBIE TIPAMBIE
BepTHKaJIBHBIe U CMCIKHBIC YFHI)I.
12 | TlapamnensHBIC U Bubnmorexa [IOK
https://m.edsoo.ru/5c2c0dff
IEPIEHINKYIIAPHBIE TIPAMBIE
BeprtukanbHbie 1 CMEKHBIE YTIIBI.
13 [TapannensHble 1 bubmmorexa LOK
P https://m.edsoo.ru/4a4bf678
MepIEHIUKYIISIPHBIC TIPSIMbIE
BeprtukanbpHbie 1 CMEKHBIE YTIIHI.
14 [TapannensHble 1 bubmnorexa [IOK
P https://m.edsoo.ru/84ee61de
MepIEHIUKYJISIPHBIC TTPSMBbIE
BeprtukaibHbie 1 CMEKHBIE YTIIBI.
15 [TapannensHble 1 Eubmorexa HOK
p https://m.edsoo.ru/d04bb9c5
MePIEeHIUKYISIPHBIC TIPSIMbIE
bubmuoreka [JOK
16 b
uecerTpacaylia https://m.edsoo.ru/da5e003c
bu6mmoreka [JOK
17 b
ueceKTpucayra https://m.edsoo0.ru/557998af
18 | buccekrpucayria bubmorexa LIOK

https://m.edsoo.ru/5ea89182
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https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182

19 Jlomanas. Buael nomanbix. [[muHa bubmmoreka [{OK
JIOMaHO! https://m.edsoo.ru/c84d7212

20 Jlomanas. Buasl momanbix. JlyinHa bubnuoteka [JOK
JIOMaHOU https://m.edsoo.ru/91fe52bc
Muoroyroasauku. [Tepumerp

21 MHoTroyroJjbHuka. [Tonsitue o bubnuoreka [JOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/0Oaab8dfc
MHOTOYT'OJIbHUKAX
Muoroyronsauku. [Tepumerp

29 MHOToyroJjibHuKa. [lonsatue o bubnuoreka [JOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edso0.ru/27b15065
MHOTOYT'OJIbHUKAX
Muoroyroneauku. [Tepumerp

23 MHOroyrojbHuka. [lonstue o bubnuoreka [JOK
BBIMYKJIBIX U HEBBIMYKJIBIX https://m.edsoo.ru/5cc7a352
MHOTOYT'OJIbHUKAX
Muoroyronsauku. [Tepumerp

24 MHoroyrojbHuka. [lonstue o bubnuoreka [JOK
BBIMYKJIBIX U HEBBIMYKJIBIX https://m.edsoo.ru/6cac74dc
MHOTOYT'OJIbHUKAX
Muoroyronsauku. [Tepumerp

o5 MHOroyrojbsHuka. [loustue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/3e269ed8
MHOTOYT'OJIbHUKAX
WNHcTpyMeEHTSI U1 N3MEPEHUN U bubnuoreka [IOK

26 .
IIOCTPOCHUM https://m.edsoo.ru/333ech98

97 WNHcTpyMeHTSI U1 N3MEPEHUN U bubnuorexa [IOK

IMOCTPOCHUM

https://m.edsoo.ru/26b0a806
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KonTtponsHas pabota o Teme
"Havana reomerpuu. [Ipocreiimne
reOMETPUYECKUE PUTYPBI B UX

bu6mmoreka [{OK

2
8 CBOMCTBA. https://m.edsoo.ru/aalb7981
W3mepeHnnereoMeTpuaecKuxGuryp
29 Menunana, 6GuccekTpuca 1 BhICOTa bubnuorexa [JOK
TPEyroJabHUKA https://m.edso0.ru/9ae97099
Menunana, 6GuccekTpuca U BhICOTa bubnuorexa [JOK
30
TpeyroJibHUKa https://m.edsoo.ru/dc3e45d1
31 | PaBeHCTBOTpPEYroJIbHHKOB Bubamorexa [IOK
peyr https://m.edsoo0.ru/8e04a02f
32 [IepBblit 1 BTOpOI IPU3HAKU bubnuoreka [JOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edso0.ru/0f5d60af
33 [TepBrIit 1 BTOPOI1 MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/a56c5a9b
[TepBrIit 1 BTOPOI1 IpU3HAKU bubnuoreka [IOK
34
paBEHCTBA TPEYrOJILHUKOB https://m.edso0.ru/34f8650e
[TepBrIit 1 BTOPOl IpU3HAKU bubnuorexa [JOK
35
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [TepBrIit 1 BTOpOI IpU3HAKU bubnuoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/79753cdf
37 PaBHOOEIpeHHbIE TPEYTOJIBHUKH U bubnuoreka [JOK
HX CBOMCTBA https://m.edsoo.ru/c59fdae9
38 PaBHOOEIpeHHBIE TPEYTOJNBHUKH U bubnmoreka [JOK
HX CBOMCTBA https://m.edsoo.ru/7e10fb44
39 PaBHOOEIpeHHBIE TPEYTOJIBHUKH U bubnmoreka [JOK

HUX CBOMCTBa

https://m.edsoo.ru/1c2cc982
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https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982

40 [Tpu3HnakpaBHOOCIPEHHOTOTPEYT O bubnuorexa [JOK
BHHKA https://m.edso0.ru/480b3c40
41 [Tpu3HakpaBHOOCIPEHHOTOTPEYT O bubnuoreka [JOK
BHHKA https://m.edsoo.ru/bf564ab7
42 TpeTniinpusHakpaBeHCTBATPEYTOJI bubnuorexa [JOK
BHHUKOB https://m.edso0.ru/h4229637
43 TpeTniinpu3sHakpaBeHCTBATPEYTOJI bubnuorexa [JOK
BHUKOB https://m.edsoo.ru/7a899c49
44 TpeTniinpu3HakpaBeHCTBATPEYTOJI bubnuorexa [JOK
BHUKOB https://m.edsoo.ru/41c75e54
o bl C OCEBOM CUMMETPHUEH.
45 Hn;z/[i bl CHMMETPHUHU B v bubmorera [JOK
PUMED P https://m.edsoo.ru/83d5ffea
OKPYXaIOIeM MHUPE
@urypsl ¢ 0CEBON CUMMETPHUEH.
46 I1 I/I}I\jII; bl CHMMETPHU B v bubmorexa [IOK
puMED P https://m.edsoo.ru/a48cfOcd
OKpPY’KaIOIlleM MUpe
47 KonTposbnas paboTa no teme bubnuoreka [JOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a%a78
bu6mmoreka [JOK
48 Hapaie b HOCTEIpSMBIX https://m.edsoo.ru/a081482d
49 CBoiicTBa U IPU3HAKU bubnunoreka [JOK
MapasiebHbIX MPSIMBIX https://m.edso0.ru/2cd69381
50 CBoiicTBa U IPU3HAKU bubnuoreka [JOK
MapasieIbHbIX MPSIMBIX https://m.eds00.ru/75899b52
CBoiicTBa U IpPHU3HAKU bubnuoreka [JOK
51
MapajuIeIbHbIX MPAMBIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa U IpU3HAKU bubnmoreka [JOK

MapaJiICJIbHBIX ITPAMBIX

https://m.edsoo.ru/74e8bd74
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https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea
https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74

53 CBoiicTBa U IpHU3HAKU bubnuorexa [IOK
MapajIebHbIX MPSIMbIX https://m.edso0.ru/070fd7db
54 CBoiicTBa U IPU3HAKH bubnuoreka [JOK
MapaJuIEIbHBIX MPSAMBIX https://m.edso0.ru/5¢90c339
55 CymMayrioBTpeyrojabHUKa bubamorexa [OK
https://m.edsoo.ru/d1dca5cd
56 | CymMmayrioBTpeyrojibHHKa brbmmorexa [OK
https://m.edsoo.ru/7af6d9e6
o7 BremHueyrisITpeyrojibHIKa bubmorexa LIOK
https://m.edsoo.ru/bc409f4f
58 | BHemHHEYTIBITPEYTOJIbHUKA bubanorera LHOK
https://m.edsoo.ru/371cbell
CymMa BHYTPEHHUX YIJIOB
59 MHOTOYTOJIbHUKA U CyMMa bubnuoreka [IOK
BHEIIHUX YTJIOB BBIMYKJIOTO https://m.edso0.ru/a3dd667f
MHOTOYT'OJIbHHUKA
CyMMa BHYTPEHHUX YIJIOB
60 MHOTOYTOJIbHUKA U CyMMa bubnuoreka [JOK
BHEIIHUX YTJIOB BBIMYKJIOTO https://m.edsoo0.ru/e638a510
MHOTOYT'OJIbHUKA
CymMa BHYTPEHHHX YIJIOB
g1 | MHOTOYTONBHKKA M CyMMa bubnunoreka [JOK
BHEIIHUX YIJIOB BBIIYKIIOTO https://m.edsoo.ru/b75ede0e
MHOTOYT'OJIbHUKA
KonTponpHast pabota o Teme
62 "[TapannenbHOCTb. bubmorexa LIOK
https://m.eds00.ru/40947485
CyMMayriioBMHOTOYroJIbHUKA"
63 | IIpu3HaKMpaBEeHCTBANPSIMOYIOJbH bubnuorexa [IOK
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BIXTPEYrOJIbHUKOB https://m.edso0.ru/330d63ff
64 [Ipu3HakupaBeHCTBANPAMOYT OJIbH bubnuorexa [IOK
BIXTPEYTOJIbHUKOB https://m.edsoo.ru/0e1544dc
65 [TepnieHUKYIISIp U HAKIIOHHAS bubmorera [JOK
P y P https://m.eds00.ru/957310000000000
CBOWCTBO MeTMaHbI
66 MPSAMOYTOJIBHOTO TPEYrojabHUKA bubmorera [JOK
PANMOYTOTRD peyr ’ https://m.edsoo.ru/b34a450e
MPOBEIEHHON K TUTIOTECHY3¢
CBOWCTBO MeTMaHbI
67 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA bubmorexa HOK
PAMOYT . peyr ’ https://m.edsoo.ru/83fabf79
MPOBEIEHHON K TUTIOTEHY3¢E
68 [IpssMOYTOIBHBIN TPEYTOJIBHUK C bubnuorexa [JOK
yriioM B 30 rpagycoB https://m.edso0.ru/52b57dOf
69 [IpssMOYTOIBHBIN TPEYTOJIBHUK C bubnuoreka [IOK
yriiom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
70 COOTHOLIEHHS MEXTy CTOPOHAMH bubnuorexa [JOK
Y yTJIaMH TPEYrOJbHUKA https://m.edso0.ru/95db41f7
71 COOTHOLIECHHS MEXKTy CTOPOHAMH bubnuorexa [JOK
Y yIJIaMH TPEYroJbHUKA https://m.edsoo.ru/5ea388d0
79 HepaBeHnctBo TpeyroJibHUKA. bubnuoreka [JOK
HepaBeHncTBO 0 1iMHE ToMaHOM https://m.edsoo.ru/50fa9985
HepasenctBo mexay
73 MEePIEHIUKYIIIPOM U HAKIIOHHOM bubmorexa HOK
PHCHIIKY AP N https://m.edsoo.ru/7284cbde
PaccTosiHre OT TOUKH 10 IPSAMOiA
KonTtponsHas pabota no Temam
74 "TI 5115[0 OJ'II)I—I:BIC TpEyroJbHUKU" bubmmorexa [JOK
| PAMOYT peyr Wy https://m.eds00.ru/85f00be3
I'eomeTpuueckue HepaBeHCTBA
75 OKpyXHOCTb, XOPZIbl U JUAMETPHI, bubnuorexa [IOK
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UX CBOMCTBa

https://m.edsoo.ru/588c3a8d

OKpyXHOCTb, XOP/Ibl U JUAMETPHI,

bubnuoreka [IOK

76
HX CBOMCTBA https://m.edso0.ru/02406d49
B3anmHoe pacrnionoxenue
77 OKPYXHOCTH U TIPSIMOM. bubnuorexa [JOK
KacarenbHas u cexymas k https://m.edso0.ru/00d222d9
OKPYKHOCTH
B3anmHoe pacrionoxenue
78 OKPYXHOCTH U TIPSIMOM. bubnuorexa [JOK
KacarenbHas u cexymas k https://m.edsoo.ru/4f8753bb
OKPY)KHOCTH
B3anmHoe pacrionoxeHue
79 OKPYXHOCTH U TIPSIMOM. bubnuorexa [JOK
KacarenpHas u cekymas K https://m.edso0.ru/a52f2800
OKPYXHOCTH
80 OKpyXHOCTb, BIIUCAHHAS B YTOJI Bu6mmorexa [IOK
Py ’ - https://m.eds00.ru/3767ac35
81 OKpY>XHOCTbH, BHUCAHHAS B yroJI bubmorexa HOK
Py ’ - https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUUYECKOM MECTE
82 Touek. [Ipumepsl reoMeTpruyecKux bubmorexa HOK
- TDHMED P https://m.edso0.ru/9bdd6b63
MECT TOYEK Ha IUIOCKOCTH
[ToHsiTHE O TEOMETPUUYECKOM MECTe
83 Touek. [Ipumepsl reoMeTpuYecKux bubmmorexa [JOK
- DHMED P https://m.edsoo.ru/621adf85
MECT TOYEK Ha IIIOCKOCTH
84 OrnucaHHast OKPYKHOCTb bubnmoreka [JOK
TpEYroJIbHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OnucanHast OKpYXHOCTb bubnuorexa [IOK
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TpEyroJibHUKa, €€ LEHTP

https://m.edsoo.ru/c96254e9

Meroz reoMeTpu4eCKUX MECT

bu6mmoreka [IOK

86 TOYEK IIPUA PELICHUU
PP https://m.edsoo0.ru/5894e7a4
FEOMETPUUYECKHX 33]1a4
Meroa reoMeTpu4eCKuX MECT
87 TOYEK IIPUA PELICHUN bubnmorexa LOK
PP https://m.edso0.ru/784342d1
TEOMETPUUECKHX 3a]1a4
Meroa reoMeTpu4eCcKuX MECT
88 TOYEK IPU PELICHUU bubnmorexa LOK
pHp https://m.edso0.ru/05853a22
TEOMETPUUECKHX 33]1a4
Meroa reoMeTpu4eCKuX MECT
89 TOYEK IIPU PELICHUU bubmorexa TOK
PHp https://m.edso0.ru/6903dff0
TEOMETPUUECKHX 33]1a4
O06ocHOBaHUS TPOCTEUITUX
MOCTPOCHUI, 3TAIbI 3a7a41 Ha
90 IMOCTPOEHUSI, PELIEHNE 3aa4 Ha bubmiorexa HOK
p P a https://m.edso0.ru/e511d730
MMOCTPOCHUE IUPKYJIEM H
JIMHEUKOH
O06ocHOBaHUS TPOCTEUITUX
MMOCTPOCHHUM, ITAITbI 3a7a41 Ha
91 IIOCTPOEHUS, PELIEHNE 3aa4 Ha bubmorexa LHOK
p P a https://m.edsoo.ru/f3bfbf74
MIOCTPOCHUE LUPKYJIEM U
JINHEUKOH
KonTtponbHas paboTa 1o reme
92 "Okpyx)HOCTb. [ eoMeTprueckue bubnuoreka [IOK
Mecta Touek. [loctpoenus ¢ https://m.edsoo.ru/791dafc6
ITOMOIIBIO HUPKYJISL U TUHEHKH"
93 | IloBTtopenue u oboOuIEHNE. bubnuorexa [IOK
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Pemenue 3amau,
WUTIOCTPUPYIOLINX CBS3U MEXKILY
pa3JII/IqHI)IMI/I TeMaMHu Kypca

https://m.edsoo.ru/f0e38fa3

[ToBTOpEeHue u 06001IEHHE.
Pemenne 3amau,

bu6mmoreka [{OK

o4 MJUTFOCTPUPYIOLIUX CBS3H MEXIY https://m.edsoo0.ru/38a31139
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o00IIEHNE.

95 Pemrenue 3anauq, bu6mmoreka [{OK
MJUTFOCTPUPYIOLIUX CBSI3H MEXTY https://m.edsoo.ru/7382bcc4
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpEeHME M 000OIIEHNE.

96 Pemenne 3amau, bu6mmoreka [IOK
WUTIOCTPUPYIOIIHNX CBSI3U MEKTY https://m.edsoo.ru/a4f457ea
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpEeHME M 000OIIECHNE.

97 Pemenue 3agauq, bubnuorexa [JOK
WUTIOCTPUPYIOIIHNX CBSI3U MEKY https://m.edso0.ru/07e567el
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpEeHME M 00OOIIECHNE.

98 Pemenne 3amgay, bubnuoreka [JOK
WJUTFOCTPUPYIOUIUX CBSI3H MEXTY https://m.edsoo.ru/8a4b94e4
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpEHME M 00OOIIECHNE.

99 Pemenne 3amgay, bubnuoreka [JOK
WJUTFOCTPUPYIOLIUX CBS3U MEXKIY https://m.edso0.ru/397d166b
pa3IMYHBIMU TEMaMHU Kypca

10 | IloBTOpenue u ob6oOIIEHHE. bubnuorexa [IOK
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0 Pemenue 3amau,
WJUTIOCTPUPYIOIIUX CBS3H MEXTY
paSJII/I‘IHI)IMI/I TeMaMHu Kypca

https://m.edsoo.ru/c60d778a

10 HroroBasikoHTposibHasipaboTa 1 brbmiorexa LIOK
1 https://m.edsoo.ru/fd50754a
[ToBTOpEHue u 06001IEHNE.
10 Pemenue 3amauy, 1 bubmuoreka [JOK
2 MJUTFOCTPUPYIOLIUX CBSI3H MEXTY https://m.edso0.ru/971f7836
Pa3NUYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME

26



https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

8 KUIIACC

Ne KoaunuecTBoyacoB
aram3yd | OJIeKTPOHHbIEHU(PPOBLICOOPA30BAT
Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue A y P bp P
n/ €HHUsA eJIbHbIEpPeCyPChI
I ro padoThI padoTsbI
1 [Tapannenorpamm, ero 1 bubnuorexa [JOK
MIPU3HAKU U CBOMCTBA https://m.edso0.ru/8c2d08f0
9 [Tapannenorpamm, ero 1 bubnuorexa [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapamrenorpamm, ero 1 bubnuoreka [JOK
MIPU3HAKK U CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapamrenorpamm, ero 1 bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edso00.ru/dc674776
5 [Tapannenorpamm, ero 1 bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.eds00.ru/4823807b
[IpssMOyroasHMK, poMO,
6 KBil a”}l“,rI/IX I I/IBI-II)aKI/I n 1 bubmorexa LOK
ij ’ p https://m.edsoo.ru/8abc88a8
CBOJCTBa
[IpssMoyroabHUK, pOMO,
7 KBaapaT, UX IIpU3HAKH U 1 bubmorexa LHOK
Iv[p ’ p https://m.edsoo.ru/d6a662c9
CBOIiCTBa
[IpssmoyroapHUK, poMO,
8 KBaapaT, UX IIpU3HAKH U 1 bubmorexa LIOK
Iv[p ’ p https://m.eds00.ru/21884952
CBOMCTBA
[IpssmoyronpHUK, poMO,
9 KBaJIpaT, UX MPU3HAKH U 1 bubmotera [JOK
Ivlp ’ p https://m.edso0.ru/a6373aa2
CBOMCTBA
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bubnuoreka [IOK

1
0 CPeAHSAIIHHSATPEYT ONbHHKA https://m.edsoo.ru/6elbcbbb
11 CpeAHAsIHHAATPE YT OJIbHIKA bubmorexa HOK
et peyr https://m.edsoo.ru/6b23a4c3
Tpaneuns. PaBHoOenpeHHast
12 T pane HH;[ eé CBoﬁcflfa u bubmorera [JOK
PAteTi, https://m.edso0.ru/d61aa9d2
MIPU3HAKH
Tpanenus. PaBHoOenpeHHas
13 T pane HH;[ eé CBoﬁcillfa u bubmorera [JOK
PALCT, https://m.edso0.ru/17f960ca
MIPU3HAKH
bu6moreka [IOK
14 I1
PAMOYTOJIbHASTPATICIINS https://m.edso0.ru/3375c8f3
bu6moreka [IOK
1
> CpeAHAHHIATpaIICLHI https://m.edso0.ru/7963a7f5
bu6moreka [IOK
16 Teopemadaneca https://m.edso0.ru/342ea505
bu6moreka [IOK
17 T o
copeMatbaieca https://m.edso0.ru/a2402d2b
18 Teopema o bubnuoreka [JOK
MPOMOPIMOHATIBHBIXOTPE3KaX https://m.edsoo.ru/b62d4c47
19 Teopema o bubnuoreka [JOK
MPOMOPIIMOHATIBEHBIXOTPE3KaX https://m.edsoo.ru/8eccc056
bubmuoreka [JOK
20
HentpmaccpeyronbHinia https://m.edso0.ru/9cbcfo6c
21 LentpanbHo- bubmuoreka [JOK
CUMMETPUYHBIEPUTYPbI https://m.edso00.ru/8578076a
99 KonTtponpHas pabota o Teme bubnuorexa [IOK

"YeTbIpEXyroapHUKA"

https://m.edsoo.ru/bed0fof3
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23 [TotoOueTpeyronbHUKOB, bubnuorexa [JOK

KodppuuneHTnogoous https://m.edso0.ru/19400684
24 [ToroOueTpeyronpHNUKOB, bubmmoreka [IOK

K03 pureHTnonoous https://m.edsoo.ru/21ebb50b
o5 [IpusnakumnogoOuATpeyroabH bubnuotexa [JOK

HKOB https://m.edsoo.ru/bbf2c3a6
26 [Ipu3Hakumno0OUATPEYrobH bubnuorexa [JOK

HKOB https://m.edsoo.ru/8db11ff7

[IpusHakumogoOuATpEyroabH bubnuotexa [JOK
27

HKOB https://m.edsoo.ru/9ed11d5b
28 [IpusHakumog0OUATPEyroahH bubnuorexa [JOK

HKOB https://m.edso0.ru/152d2193
29 [Ipu3Hakumo0OUATPEYroJIbH bubnuoreka [JOK

UKOB https://m.edsoo0.ru/23dc95f1
30 [IpusHakumog0OUATpEyroabH bubnuoreka [IOK

UKOB https://m.edso0.ru/8d1d9d16
31 [IpuMenenne nmoaoo6ust npu bubnuoreka [JOK

pELICHUH TPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/d97bf297
39 [IpuMenenue nmoaooust npu bubnuoreka [JOK

pELICHUH TPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
33 [IpuMenenue nmoaooust npu bubnuoreka [JOK

pELICHUH TPAKTUYECKUX 3aJ1a4 https://m.edso0.ru/e0d80738
34 [IpuMenenue nmoaooust npu bubnuoreka [[OK

pELICHUH MTPAKTUYECKUX 3aJ1a4 https://m.edsoo.ru/cacel7d8
35 [Tpumenenue noo0us npu bubnuoreka [IOK

pELICHUH IPAKTUYECKUX 3a1a4 https://m.edso0.ru/8717ee6a
36 [Tpumenenue no00us npu bubnuorexa [IOK
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PCHICHUHU IMMPAKTHUYCCKUX 3a1a4

https://m.edsoo.ru/d9159d9d

BBenenue noustusa

37 npeoOpa3oBaHus 000U U bubmmorexa LIOK
https://m.edsoo.ru/aaf7e944
MOI00HBIX (pUTyp
38 KonTtponsHas pabota o Teme bubmmoreka [IOK
"TTomobue" https://m.edsoo.ru/89c3236d
[Tonsarue mnomaau. ColicTBa
39 TIomaaei reiipnqecmx bubmmorexa LIOK
https://m.edsoo.ru/7af5b92e
duryp
TTousrtue wiomanu. CeolicTBa
40 TIOMIA/ICH TEOMETPHUSCKUX Bubnmorexa LTOK
https://m.edsoo.ru/37a176¢c0
duryp
TTousrtue womanu. CBoMcTBa
41 TIJIOIAIEH TEOMETPUUYECKUX bubmorera [JOK
https://m.edso0.ru/6004265a
duryp
[TpocTeitmme GpopMyibl s
42 IJTIOIIAU TPEYrOJIbHUKA, bubnuoreka [IOK
napajuiejiorpamMmma, pomoa u https://m.edsoo.ru/596ald0e
Tpaneuuu
[IpocTeitmme GopmMyibl s
43 TUIOLIAIA TPEYTOJIbHUKA, bubnuoreka [JOK
napajuiejorpamMmma, pomoa u https://m.edsoo.ru/f636delf
Tpaneuuu
[Ipocreiimme Gopmynbl amns
44 TJIOIIAI TPEYTOJIbHUKA, bu6mmoreka [JOK
napasenorpaMma, pomoa u https://m.edso0.ru/9732274d
Tpamnenuu
45 [Ipocteiimme hopmynbl s bubnuorexa [IOK
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TUIOIIA/I TPEYrOJIbHHUKA,
napajuiesiorpamma, pomba u
Tpalnenuu

https://m.edso0.ru/e6458963

[Ipocteiimme hopmybl st
IUIOIIAIU TPEYrOJIbHHUKA,

bu6mmoreka [IOK

46 napajuiesorpamma, pomoa u https://m.edso0.ru/0b18fc61
Tpaneuuu
[Ipocreiimme Gpopmynbl s

47 IUTONIAN TPEYTrOJIbHUKA, bubnuotexa [JOK
napajuienorpamma, pom0a u https://m.edsoo.ru/eb691e04
Tpaneuuu
[Ipocreiimue Gpopmynbl s

48 IIJIOIIAIN TPEYTOJIbHUKA, bubnuoreka [JOK
napajuiesiorpamMmma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[TpocTeitmme GpopMyb s

49 IJTIOIAU TPEYrOJIbHUKA, bubnuoreka [IOK
napajuieJiorpamMmma, pomoa u https://m.edsoo.ru/c35f544d
Tpaneuuu
[IpocTeitmme GopmMyibl s

50 IJIOIIAU TPEYrOJIbHUKA, bubnuoreka [JOK
napajuiejorpamMmma, pomoa u https://m.edsoo.ru/a3fobeld
Tpaneuuu

bubnuoreka [JOK
>1 [rowauno0OHbX puryp https://m.edso0.ru/d8638f34
bu6mmoreka [JOK
52 | Tlnormaaunoao0HBIXPUTYD https://m.edso0.ru/2383022¢
53 [Tnomaaunono6HbIXUTYp bubnuorexa [IOK
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https://m.edsoo.ru/5ee2a7d4

54 KonTtponsHas pabota o Teme bubmuoreka [IOK
"Tnomans" https://m.edso0.ru/05f10573
bu6mmoreka [{OK
T IT
> copemallnparopa https://m.edsoo.ru/7f631f27
[IpumMeHeHne TeopeMsl
56 [Mudaropa npu pemreHnn bubmuorexa LIOK
pa npa p https://m.edso0.ru/4829510
MPaKTUYECKHUX 3a/1a4
[IpumeHeHne TeopeMsl
S7 [Mudaropa npu pemeHun bubmmorexa [OK
paupup https://m.edsoo.ru/a9fbd79b
MPaKTUYECKHUX 3a/1a4
[IpumeHneHnne TeopemMsl
58 [Mudaropa npu penreHnn Bubamorexa [IOK
https://m.edso0.ru/396250fc
MPAKTUYECKHX 3a/1a4
[Ipumenenne Teopemsl
59 [Tudaropa npu pemieHN bubmorexa [IOK
patupup https://m.edsoo.ru/ec94e892
MPAKTUYECKHX 3a/1a4
[Ipumenenue Teopemsl
60 [Tudaropa npu pemeHun bubmmorexa [IOK
pa ipep https://m.edsoo.ru/cb69a011
MPAaKTUYECKUX 3a/1a4
[IponopunoHanbHbIE OTPE3KU
61 BE ;;Mzu 0JIbHOM ’ bubmorexa HOK
PAMOYT https://m.edso0.ru/012ee582
TPEYroJbHUKE
[IponopunoHanbHbIE OTPE3KU
62 BIr)I ;IMIZH 0JILHOM ’ bubmorexa HOK
pAMOYT https://m.edsoo.ru/a15549ea
TPEYroJbHUKE
63 [IponopuroHaNbHbBIE OTPE3KU bubnuorexa [IOK

B IPpAMOYT'OJIbHOM

https://m.edsoo.ru/lecbc886
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TPEYroJIbHUKE

[IponopunoHanbHbIE OTPE3KU

64 B IIPSIMOYT'OJIbHOM bubmmorexa [OK
https://m.edsoo.ru/c0dc264b
TPEYroJIbHUKE
[IponopumoHanbHbIE OTPE3KU
65 B ipﬂMI())yFOJII)HOM ’ brbamorexa [OK
https://m.edsoo.ru/861dfd7f
TPEYroIbHUKE
[IponopumoHanbHbIE OTPE3KU
66 B ipﬂMlz)I}I’FOJ'IBHOM ’ bubmmorexa [OK
https://m.edsoo.ru/c024ef14
TPEYroIbHUKE
Cunyc, KOCHUHYC, TAHT€HC U
67 KOTAaHI'€HC OCTPOTO yria bubnuoreka [JOK
MIPSIMOYT'OJIBHOTO https://m.edso0.ru/132b4ef6
TPEYroJabHUKA
Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC OCTPOTo yria bubnuoreka [IOK
68
MIPSIMOYTOJIBHOTO https://m.edsoo.ru/f089efb9
TPEyroJabHUKA
CuHyc, KOCHHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOro yria bubnuoreka [JOK
MPSAMOYTOJILHOTO https://m.edsoo.ru/b41c27f9
TpEyroJabHUKA
Tpuronomerpuueckue
70 ¢dbyukuun yrinos B 30°, 45° u bubmmorexa [JOK
60° https://m.edsoo.ru/f64cb9ch
Tpuronomerpuueckue
71 ¢bynkuun yrios B 30°, 45° u Bubmmorexa LIOK

60°

https://m.edsoo.ru/6b294349
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KonTtponsHas pabota o Teme

bubnuoreka [IOK
72 "T IT
copenta H(baf opa i Hatata https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHH
Bnucannasie u bu6mmoreka [IOK
73
LEHTPAIbHBICYTJIbI https://m.edsoo.ru/ae5f890d
74 Bnucannasie u bubmmorexa [{OK
LIEHTPaJIbHBICYTJIbI https://m.edsoo.ru/d0233fa0
75 Bnucannasie u bubmmoreka [{OK
LIEHTPaIbHBICYTJIbI https://m.edsoo.ru/ccaeedb0
76 Bnucannsie u bu6moreka [IOK
LEHTPAITbHBICYTJIbI https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTelbHOM 1 bubnuorexa [JOK
XOpJIou https://m.edsoo.ru/775efa2f
78 Yroa mexay KacaTelbHON 1 bubnuoreka [IOK
XOpJIou https://m.edso0.ru/09166b3d
79 VYriasl MeXIy XOpAaMu U bubnuoreka [IOK
CEeKYIINMU https://m.edso0.ru/022e729c
80 VYriael MeXIy XopaaMu U bubnuoreka [JOK
CEeKYIIUMH https://m.edsoo.ru/84a32a80
Bnucannsie u
81 OTIMCAaHHBICUYETHIPEX YT OJILHUK bubmorexa HOK
. pexyT https://m.edsoo.ru/734d8ad9
Brincannsie u
82 OTIMCAaHHBICUYETHIPEX YT OJILHUK bubmmorexa [JOK
pexyt https://m.edsoo.ru/aa6clad6
u
CBolicTBa U MPU3HAKH
83 BIIMCAHHOTO bubmorexa HOK
. https://m.edsoo.ru/fe14a853
YeThIPEXYTOJIbHUKA
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CBolicTBa U IPU3HAKU

84 BIICAHHOI'O bubmorera [JOK
. https://m.eds00.ru/60435d9b
YEeTBIPEXYTOJIbHUKA
CBolicTBa U NPU3HAKU
85 BIIMCAHHOTO bubmorexa HOK
n https://m.edso0.ru/cf9e646f
YeTHIPEXYTOJIbHUKA
CpoiicTBa U NPU3HAKU
86 BIIMCAHHOTO bubmorera [JOK
. https://m.edso00.ru/0b0501a3
YeTHIPEXYTOJIbHUKA
87 B3aumHoepacnonoxxeHueaAByx bubnuoreka [JOK
OKPYXHOCTEHN https://m.edso0.ru/420d844e
88 B3anmHoepacnonoxkeHueByx bu6moreka [IOK
OKPYXHOCTEHN https://m.edsoo.ru/42da86f2
. bu6mmoreka [IOK
89 Kacanmeokpyiocteit https://m.edsoo.ru/4cbf4ff9
bu6moreka [IOK
90 K i
ACAHHCORpYHHOCTEN https://m.edsoo.ru/52dcbe7d
o1 OO0mume KacaTenbHBIEC K IBYM bubnuoreka [JOK
OKPY)KHOCTSIM https://m.edso0.ru/d2151a62
KoHTposbHas paboTa 1o Teme
92 "VTabl U 4eThIPEXYTOJIbHUKH bubmorexa HOK
ey " https://m.eds00.ru/26055342
CBSI3aHHBIC C OKPY)KHOCTBIO
[ToBTOpEHME M 00OOIIECHNE.
Pemenue 3amau,
93 WLTIOCTPU WX CBSI3U bubmorexa HOK
pupyromt https://m.edso0.ru/74d89ab9
MEX]ly Pa3INYHBIMH TEMaMH
Kypca
94 [ToBTOpeHue u oboOIIeHNE. bubnuorexa [IOK
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Pemenue 3amau,
WUTIOCTPUPYIOLIHNX CBS3U
MG)KLIy paSJII/I‘IHI)IMI/I TeMaMHn

Kypca

https://m.edsoo.ru/6d05bcd8

95

[ToBTOpEHue u 06001IEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIIUX CBS3H
MCXKIY pa3IndYHbIMU TEMaMHA

Kypca

bubmmorexa [{OK
https://m.edso0.ru/51013847

96

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
Me>1<11y paSJ'II/I'-IHI)IMI/I TEMaMH

Kypca

bu6moreka [IOK
https://m.edsoo.ru/248181a0

97

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pPa3IMYHBIMU TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/dad15fdc

98

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHBIMU TEMaMHU

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/6a69702b

99

[ToBTOpEHME M 00OOIIECHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3IuIHBIMU TEMaMHU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/0f5b4b87
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[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,

10 bubmuoreka [JOK

0 HILTOCTPHPYIOTIX CBASH . https://m.edso00.ru/7942fc3c
MG)KHy paSJII/I‘IHI)IMI/I TEMaMH
Kypca

10 HToroBasikoHTposbHaspaboTa 1 Bubnrorexa LIOK

1 https://m.edso0.ru/c2695c10
[ToBTOpenue u 06oOIIEHNE.

10 Pemerne sanat, bubmmoreka [JOK

2 IHOCTPHPYIOTIIX CBASH . https://m.edso00.ru/b4981045
Me>1<11y paSJ'II/I'-IHI)IMI/I TEMaMH
Kypca

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME
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9 KUIIACC

Ne KoauuecTtBouacoB
araus DJleKTPpOHHBbIeNH(PPOBHIEOOPA30BA
n Temaypoka Be KonTpoJbHbIe IIpakTUyeckue A y P bp P
YyeHHust TeJIbHbIEPECYPChI
/ ero | padoThbl paGoThI
n
1 CuHyc, KOCHHYC, TAHT€HC YIJIOB 1 bubnuorexa [JOK
ot 0 no 180° https://m.edso0.ru/33005d2b
9 OCHOBHOETPUTOHOMETPUUECKOET 1 bubnuorexa [JOK
0 JIECTBO https://m.edsoo.ru/aba8dd52
bu6moreka [IOK
3 ) 1
OPMYJIBITIPUBEACHUS https://m.edso00.ru/98813486
bu6mmoreka [IOK
4 D 1
OPMYJIBINPHBEACHIA https://m.edsoo.ru/e00324ad
5 PemennerpeyroabHIKOB. 1 bubnuoreka [IOK
TeopeMakoCUHYCOB https://m.eds00.ru/9738e456
6 PemenuerpeyroibHUKOB. 1 bubnuoreka [JOK
TeopeMakoCHHYCOB https://m.edso0.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
COPEMACHHYCOB https://m.edso0.ru/820ebf06
bubmuoreka [JOK
8 Teopenaciitycos L https://m.edso0.ru/000dd68f
Pemenne npakTudeckux 3aaay ¢
9 HCTIO0JIb30BAHUEM TEOPEMBI 1 bubmmorexa [JOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB U T€OPEMbI CHHYCOB
10 Pemenne npakrnyeckux 3anad ¢ 1 bubnuorexa [IOK
HCIIOJIb30BAHUEM TEOPEMBI https://m.edsoo.ru/ed170337
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KOCHUHYCOB U TCOPCMBbI CUHYCOB

Pemrenne npakruyeckux 3azmad ¢

11 HCIIOJIBE30BAaHUEM TEOPEMEI bubmorexa HOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMbI CHHYCOB
Pemrenne npakruyeckux 3amad ¢
12 HCII0JIE30BAHUEM TEOPEMBI bubmorexa HOK
P https://m.edsoo.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbI
13 Ji[ IUIOIA I/II)T e ominlzcay bubmiorexa HOK
a Hazu Tpeyr ’ https://m.eds00.ru/009bf17e
napajuiesiorpaMmma
Tpuronomerpuyeckue GopMyIIbI
14 JI1)51 ILJTONIA, I/I:T e ominiay bubmorera [JOK
A tHajm Tpeyr i https://m.edso0.ru/3479¢efa2
napajuiesiorpaMmma
Tpurosomerpuueckue GoOpMyIIbI
15 JI1)51 TUIOLIIA, I/II)T e oniniay bubmorera [IOK
a Ha Tpeyr > https://m.edsoo.ru/c9e4273f
napajuiesorpaMmma
Tpurosomerpuueckue GoOpMYyIIbI
16 JII);I IUIOLLIA, II;T e oan})miay bubmotera [JOK
. HHanu Tpeyr > https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 (6] r
OpMyJtal epoHa https://m.edsoo.ru/ad8e9d59
bubnuoreka [JOK
18 (6)) r
opMyJial epona https://m.edso0.ru/8fb80467
bubmuoreka [JOK
19 (6)) r
opMyJial epona https://m.edso0.ru/03b9324c
20 DopMynamIonauBhIIyKIOr04eT bubnuoreka [IOK
BIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 DopMyNamIoniaMBhIIyKIOr04eT bubnuorexa [IOK
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BIPEXYTOJIbHUKA https://m.edsoo.ru/1b3f8284
29 KonTtponsHas pabota o Teme bubmuorexa [IOK
"Pemenue TpeyrojibHUKOB" https://m.eds00.ru/71316455
93 Xopabl 1 1oA00OHbIE bubnuorexa [JOK
TPEYrOJIbHUKH B OKPYKHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema o nponsBeneHUN bubnuorexa [JOK
OTPE3KOB XOPA https://m.edso0.ru/9a6b9583
o5 Teopema o mpousBeeHUN bubmmorexa [{OK
OTPE3KOB XOpJ https://m.edso0.ru/3280910d
26 Teopemsl 0 npousBeaeHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 npousBeaeHUN bubnuoreka [JOK
OTPE3KOB CEKYIIHNX https://m.edsoo.ru/ccdb3092
28 Teopema o kBajpaTekacaTeIbHON Bu6amorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBajpaTekacaTeIbHON bubmmorera LHOK
https://m.edsoo.ru/d6df6c82
bubnuoreka [JOK
30 Teopemertientt it Menexas https:// m.edsoc%.I ru/f2218dfa
31 TeopembrYeBsr u Menenas bubmmorexa [JOK
https://m.edsoo.ru/a463clbc
32 TeopembrYeBsr 1 MeHenas bubmmorexa [JOK
https://m.edsoo.ru/ela81aa9
33 [TonsiTre o romoTeTHU Bubmmorexa LIOK
https://m.edsoo.ru/14e624fd
34 KonTponpHas pabota o Teme bubnuoreka [IOK
"ITonoOue TpeyronbHUKOB" https://m.edso0.ru/15177855
35 VYpaBHEHHE IPSAMON Ha bubnuorexa [IOK
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IIJIOCKOCTH. YTJIOBOU
KO3 GUITUEHT ¥ CBOOOTHBIN
YJICH, UX TEOMETPUUYCCKUN CMBICT

https://m.edsoo.ru/2dcfadéb

YpaBHeHHE NIPAMOM Ha
IUIOCKOCTH. YTJIOBOI

bu6mmoreka [IOK

36
KO3 GUITUEHT ¥ CBOOOTHBIN https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPHUYCSCKUN CMBICT
[TapannensHOCTH U
37 MEPICHIUKYIIIPHOCTD MPSMBIX bubmorexa HOK
P g P P https://m.eds00.ru/6d686658
(uepe3 yrioBoit K03pPuireHT)
bu6moreka [IOK
38 b
PaBHEHMEOKPYHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenne nepeceuenuit
39 OKPYXHOCTEH U TIPSIMBIX B brbmorexa [TOK
Py P https://m.edsoo.ru/36de713a
KOOpJUHaTax
Haxoxnenue nepeceueHuit
40 OKPYXHOCTEH U TIPSIMBIX B bubmorexa [IOK
Pyx P https://m.edso0.ru/5777b234
KOOpJIUHATaxX
dopmysia pacCTOSHUSA OT TOUYKH bubnuoreka [JOK
41 .
JI0 TIPSIMOM https://m.edsoo.ru/5ffdeecd
[Tnomaap napanienorpamma B
42 KOO mnf{aTa)f HOH}ITI/IIC) 00 bubmmorexa [JOK
P » https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM IJIOIIAAN
[Ipumenenne MeTo1a KOOPAUHAT
43 B IIPaKTUYECKH- bubnuoreka [IOK
OPUEHTUPOBAHHBIX https://m.edsoo.ru/7b10a3a5
reOMEeTPHUECKUX 3a/1a4ax
44 | KoHTpoibHas paboTa 1o TeMe bubnuorexa [IOK
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"Meron koopauHaT"

https://m.edsoo0.ru/b1271082

bubnuoreka [IOK

4 B
> CHTOPRIHAIOCKOCTH https://m.edsoo.ru/bd9a630e
CnosxeHue U BRIYUTAaHHC
BEKTOPOB — IpaBuia bubnuorexa [JOK
46
TPEyroJbHUKA U https://m.edsoo0.ru/193ca346
napajuiesiorpaMmma
CnosxeHue ¥ BRIYUTaHHE
47 BEKTOPOB — IpaBuia bubnuorexa [JOK
TPEYroJabHUKA U https://m.edsoo.ru/01d8e6al
napajuiesiorpaMmma
bu6moreka [IOK
48 b
MHOKCHHEBEKTOpAHATHCIO https://m.edsoo.ru/e540d478
bu6moreka [IOK
49 Koopannatbisexropa https://m.edso0.ru/2278518f
CrnosxeHre ¥ BEIYUTAHHE
50 BEKTOPOB, YMHOKEHHE BEKTOpA bubmorexa [TOK
POB, YM p https://m.edso0.ru/c492667b
Ha YHCJIO0 B KOOPIUHATAX
CrnoxeHre ¥ BEIYUTaHHE
51 BEKTOPOB, YMHOKEHHE BEKTOpA bubmotera [JOK
PO, yM P https://m.edso0.ru/2560ab87
Ha YHCJIO0 B KOOPMHATAX
59 [IpuMeHeHre BEKTOPOB B (DU3HKE, bubnuoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
[Tonsatue o 6a3uce (Ha
53 I0CKoCTH) bubnuoreka [JOK
’ https://m.eds00.ru/757b9b30
PaznoxeHusIBEeKTOPOBIIOOA3UCY
54 [Tonsarue o 6a3uce (Ha bubmuoreka [JOK

TIJIOCKOCTH).

https://m.edsoo.ru/cfe5295e
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PasnoxxenusiBekropoBnodasucy

[Tonsarue o Ga3uce (Ha

bu6mmoreka [{OK

55 OCKOCTH).
LI0CKOCTH) https://m.edsoo.ru/e1a50237
PaznoxxenusiBekTopoBnoOasucy
CkansipHO€ Ipou3BeieHNE
56 BEKTOPOB, TEOMETPUYECKHUN bubnuorexa [JOK
CMBICJI U BEIDQ)KCHUE B https://m.edsoo.ru/afb9a2a0
JICKapTOBBIX KOOPIMHATAX
57 JcTpuOyTUBHOCTHCKAJISIPHOTOTT bubnuorexa [JOK
pOU3BENCHUS https://m.edsoo.ru/0Obcd3387
58 CkansipHOENpOn3BEICHUE U bubnuorexa [JOK
MIPOEMPOBAHNE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne cKalsipHOTO
59 MIPOU3BENECHUS BEKTOPOB IS bubmmorexa LOK
P a PoB A https://m.edsoo0.ru/9d7b1240
HaxOJXKJICHUS JIJTUH U YTJIOB
[IpumeHneHne ckaaapHOro
60 MIPOU3BENECHUS BEKTOPOB IS bubmmorexa LOK
P A PoB A https://m.edso0.ru/99791584
HaxOJKJICHUS JIJTUH U YTJIOB
[IpuMeHeHne CKaIsIpHOTO
61 MIPOU3BENECHUS BEKTOPOB IS Eubmorexa HOK
p . poB https://m.edso0.ru/894c1248
HAXO0XJACHUS JUIMH U YTIIOB
Pemenne reomeTpuueckux 3amad
62 C IOMOIIBIO CKAJIAPHOTO bubmnorexa [IOK
B p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemenne reomeTpuueckux 3aaad
63 C MOMOIIBIO CKAJIIPHOTO bubmorexa [JOK
Hl p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 | KonTposbHas paboTa 1o Teme bubnuorexa [IOK
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"BekTops!" https://m.edso0.ru/55678a9d
65 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edso0.ru/2517463d
67 [IpaBUIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE X DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edso0.ru/a16f6e98
69 | Ywmcio 7 ¥ JUIMHA OKPY)KHOCTH brbmorexa [TOK
https://m.edsoo.ru/78b4dc48
70 | Ywmcio m u JUTMHA OKPY)KHOCTH brbmorexa [TOK
https://m.edso0.ru/825e73c7
71 JIMMHATYTHOKPYKHOCTH Bu6mmorexa [IOK
https://m.edso0.ru/3c2983f9
72 JIMMHATYTHOKPYKHOCTH bubamorexa LOK
https://m.edsoo.ru/4eb62ffb
bubnuoreka [JOK
3 Panuantasmepayria https:// m.edsoc%.I ru/d3b68dca
bubnuoreka [JOK
74 Panuaniasmepayria https:// m.edsoc%.I ru/e97f0369
75 [limomaae Kpyra u €ro 3J€MEeHTOB bubnuorexa [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Imomaae kpyra u €ro 3JeMEeHTOB bubnuorexa [IOK
(cexTopa U cerMeHTa) https://m.edso00.ru/10a2b760
77 [Inomanp Kpyra u €ero 3J1€MeHTOB bu6mmoreka [JOK
(cexTopa U cerMeHTa) https://m.edso00.ru/0d98bb54
78 Brruncnenue nepumMeTpoB u bubnuorexa [IOK
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iomaaen Guryp, BKIFOYAIOINX
3JIEMEHTHI Kpyra

https://m.edsoo.ru/1f673d06

Brrunciienue nepuMeTpoB u

bu6mmoreka [{OK

; .
o IIOWazeH UIyp, BRIOIAIOMAX https://m.edsoo.ru/ad4bcd171
AJIEMEHTHI KpyTa

80 Kontponbnas o teme "Jlyinna bubmmorexa [{OK

OKPY>KHOCTH U IIoLaabp kpyra" https://m.edso0.ru/0353e638
bubmmoreka [{OK
1

8 HerrrpanbiasciymeTpis https://m.edsoo.ru/e63ff8f2

82 LenTpanbHo- bubnuorexa [JOK
CUMMETPUYHBIE(UTYPbI https://m.edsoo.ru/5dbbfd1f

bu6moreka [IOK
IT

83 OBOpOT https://m.edso0.ru/a59548ae

bu6mmoreka [IOK

84 OceascmmeTpis https://m.edso0.ru/de5f1903
[ToBTOpEeHME M 000OIIEHNE.

85 Pemenue 3amauq, bubnuorexa [JOK
WUTIOCTPUPYIOIIHNX CBSI3U MEKTY https://m.edsoo.ru/46bcel28
pa3IMYHBIMU TEMaMHU Kypca

86 ®urypsl, CHMMETPUYHBIE bubnuoreka [JOK
OTHOCHUTEJILHO HEKOTOPOH OCH https://m.edso00.ru/a6b0094b

bubnuoreka [JOK

87 I1 i

APALICILHAIMHCPEHOC https://m.eds00.ru/3b681983

88 IlonaTtue NBUKEHUS U €TO bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/4bda89ea

bu6mmoreka [JOK

89 Pasercrsoduryp https://m.edsoo.ru/aba7d464

90 [IposiBnenus: cummeTpuu B bubnuorexa [IOK
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IIPUPOJIE, )KUBOIINCH,
CKYJBIITYpE, apXUTEKTYpE

https://m.edsoo.ru/92b823fd

KoMmmo3unmnaBuxeHni

bu6mmoreka [IOK

o (TpocTeruenpumMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpEeHue u 06001IEHNE.

92 Pemenue 3anauq, bubmmorexa [{OK
MJUTFOCTPUPYIOLIUX CBSI3H MEXTY https://m.edsoo.ru/efefea93
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenHue u 0600IIEHNE.

93 Pemenne 3amau, bu6moreka [IOK
WJUTFOCTPUPYIOLIUX CBSI3H MEXTY https://m.edsoo.ru/c58e409e
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpEeHME M 000OIIEHNE.

94 Pemenue 3amauq, bubnuorexa [JOK
WUTIOCTPUPYIOIIHNX CBSI3U MEKTY https://m.edso0.ru/54d14267
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpEeHME M 000OIIEHNE.

95 Pemenne 3amgay, bubnuoreka [JOK
WJUTFOCTPUPYIOLIUX CBSI3H MEXTY https://m.edsoo.ru/a78455c5
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpEeHME M 000OIIEHNE.

96 Pemenue 3amay, bubmuoreka [JOK
WJUTFOCTPUPYIOUIUX CBSI3H MEXTY https://m.edsoo.ru/2e7695cf
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u oboOIIeHNE.

97 Pemenne 3amgau, bu6mmoreka [JOK

WJUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3NUYHBIMU TEMaMH Kypca

https://m.edsoo.ru/6383d98a
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[ToBTOpenue u oboOIIeHNE.

98 Pemenne 3amay, 1 bubmuoreka [IOK
MJUTFOCTPUPYIOLIUX CBS3H MEXILY https://m.eds00.ru/89¢c5365f
Pa3IMUHBIMA TCMAaMH KypcCa
[ToBTOpEHue u 06001IEHNE.

99 Pemenue 3anauq, 1 bu6mmoreka [{OK
MJUTFOCTPUPYIOLIUX CBSI3H MEXTY https://m.edsoo.ru/Odcedafl
Pa3IMYHBIMA TEMAaMH KypcCa
[ToBTOpenue u 06o0IIEHNE.

10 Pemenne 3amau, 1 bu6moreka [IOK

0 WLTIOCTPUPYIOIINX CBSI3H MEXKTY https://m.edsoo.ru/27b735e9
Pa3IMYHBIMA TEMAaMH KypcCa

10 HroroBasikoHTposbHasipaboTa 1 Bubnmorexa [IOK

1 https://m.edsoo.ru/073bcf5d
[ToBTOpEeHME M 000OIIEHNE.

10 Pemenue 3agauq, 1 bubnuorexa [JOK

2 WUTIOCTPUPYIOIIHNX CBSI3U MEKTY https://m.edso0.ru/1852817e
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

KoanposepsiemoropesyJjibtara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
0011ero 00pa3oBaHusA

I'eomerpus

6.1

PacriozHaBaTh  M3ydeHHBIE TeOMeTpUYeckue (Urypsl,
ONpeNeNaTh HX B3aUMHOE PACHOJIOKEHHE, H300paxaTh
reoMeTrpuueckue (QUrypbl, BBIIOJHATH YEPTEXKH IO
yCIOBUIO 3a7auu. M3mepsarb JuHEHHbIE U YIJIOBBIE
BEJIMYMHBI. Pemiare 3a1a4i Ha BBIYMCICHUE JJIUH OTPE3KOB
Y BEJIMYMH YTJIOB

6.2

Jlenate rpyOyl0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEITUYHMH
MpEeIMETOB B pPEATbHONW KU3HHU, Pa3MEpPOB NPUPOTHBIX
O0OBEKTOB.
Paznuuatbpa3zmMepbIdTHX00HEKTOBIOMOPSIKYBEINYUHBI

6.3

CTpouTh YepTeKH K TeOMETPUUECKUM 3a7a4yaM

6.4

[Tonb30BaThcs TNpU3HAKAMHU PABEHCTBA TPEYTrOJbHHUKOB,
UCIIOJIb30BaTh MPU3HAKU M CBOWMCTBA PaBHOOEIPEHHBIX
TPEYrOJbHUKOB IIPU PELICHUH 3a1a4

6.5

HpOBO,Z[I/ITB JIOTHYECKHE PACCYXACHHA C HCIIOJIB30BaHUEM
TCOMETPHUUCCKUX TCOPEM

6.6

[Tosnb30BaThCcs NpPU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBOICTBOM MEAWaHbl, MNPOBEAEHHON K
TUINOTEHY3€ MPSMOYTOJbHOTO TPEYroJbHUKA, B PEHICHUH
FeOMETPUYECKUX 33124

6.7

Ornpenenars napajyuieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB,
KOTOpele oOpa3dyer ¢ HuMH cekymas. Omnpenensits
NapayieIbHOCTh  NPSIMBIX C  TOMOINBIO  PaBEHCTBA
pacCTOSTHUM OT TOYEK OJHOM HpsAMON 10 TOYEK ApYyrou
pAMOM

6.8

Pemate 3agaun Ha KaeT4aTOM 6yMare

6.9

HpOBO)II/ITL BBIYMCIICHUA W  HaAaXOJWUTb YHCJIOBBIC H
GYKBGHHLIC 3HAYCHUA YIJIOB B I'COMCTPUUCCKUX 3aJavdax C
HCIIOJIb30BAHHUEM CYMMBI YIJioB TPECYTrOJIbHUKOB )51
MHOT'OYT'OJIbHUKOB, CBOICTB yriios, O6pa3OBaHHBIX npu
MNEepeCCUYCHNU MNOBYX MapaJUICIBbHBIX JIIPAMBIX ceKymei/'I.
PGI_HaTLHpaKTI/I‘-IeCKI/Ie3a,[[aLII/IHaHaXO)KI[eHI/ICer'IOB
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6.10

Bnagers noHsATHEM T€OMETPUUYECKOTO MECTA TOUEK. Y METh
ompeneniaTb ~ OUCCeKTpUCY  yrla M CepeIUHHBIN
NEPIEHIUKYIAP K OTPE3KYy KaK I€OMETPUYECKHE MECTa
TOYEK

6.11

DopMyIMpOBaTh ONPEIACICHUS OKPYKHOCTH U Kpyra,
XOpApl M JHMaMeTpa OKPYXKHOCTH, TIIOJIb30BAaTbCs UX
CBOMCTBAMH.
YMeTbIPUMEHATHEITUCBONCTBANIPUPEICHUN3a a4

6.12

Biagetp mNOHATHMEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA
OKPYKHOCTH, yMeThb HaxoauTh €€ ueHTp. [lonb3oBarbes
dbakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHHKA
NePECeKaloTCs B OJTHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
HEePIEeHIUKYISPbI K CTOpOHaM TpEeyrojbHUKa
MEPECEKAOTCS B OJTHOU TOUKE

6.13

Biamete  moHATHMEM — KacaTeNpHOM K  OKPYXXHOCTH,
MOJb30BATECSI  TEOPEMOM O  MEPHEHIUKYISIPHOCTH
KacaTeJIbHOW U paJunyca, IPOBEAEHHOIO K TOUKE KACAHMS

6.14

ITonp30BaThCs HpOCTefIHIHMH reOMCTPHICCKHUMU
HEpaBCHCTBAMH, IIOHUMAThb UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE TOCTPOSHUS C
MOMOUIBIO IIUPKYIIS U TMHEHKU

8 KUIACC

KoanposepsieMmoropesyJjbTa

Ta

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0
0011ero ooOpazoBaHus

['eometrpus

6.1

Pacno3naBate OCHOBHBIE BUbI I‘IGTI)IpéXyl"O.]'II:HI/IKOB, Hux
JJICMCHTHBI, IIOJB30BATHBCA HX CBOMCTBaMH IIpu pCIICHUN
TCOMCTPUYCCKUX 3a1av

6.2

[IpumeHsT,  CBOIICTBA  TOYKM  MEpECEYCHHs]  MeauaH
TpeyrojbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4

6.3

Bnagers mnonsTueMm cpeL[Heﬁ JIMHUX  TPEYroJibHUKa U
Tpalcuuu, IIPUMCHATD  UX CBOMCTBA npu pCHICHUU
TCOMCTPUUCCKUX 3aJady. ITons30BaThCs TCOPGMOﬁ ®daneca u
TCOPCMOﬁ O HIPONMOPHUOHAIIBHBIX OTPE3KaAX, IMPUMCHATHL UX
T pCIICHUS IMTPAKTUYCCKUX 3a0a1

6.4

[IpuMeHsATh MPHU3HAKKU MOAOOMS TPEYrOJIbHUKOB B PELICHUU
TF€OMETPUYECKUX 33134

6.5

[Tonb3oBatbest  Teopemoit  Iludaropa ans  pemieHus
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TCOMETPUUCCKUX n MPAKTUYCCKUX 3agad. CTpOI/ITB
MaTeMaTU4ICCKYIO MOJCIIb B MMPAaKTUYCCKUX  3aJjavax,
CaMOCTOATCIBHO ACIaTh qepTénc n HaxXoauThb
COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnagets noHATHSMEU CMHYCA, KOCHHYCA U TaHI'€HCA OCTPOTO
yria IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tonp30BaTHCAITUMUTIOHATUAMUISIPEIICHUSITTPAKTHIECKUX3
anay

6.7

Boruncnsate (pa3nmu4HbBIMU croco6amu) Ionab
TPEyroJibHUKa ¥  IUIOMIAJM  MHOTOYTOJIBHBIX  (HUTYp
(TIoJIB3yACHh, rae HE00X0MMO, KaJIbKYJISITOPOM).
[TpuMeHsAThIIOTyYEeHHBICyMEHHS B IPAKTHUECKUX3aadax

6.8

Brnanets TOHATHSMM BIHUCAHHOTO W IIEHTPAJIBHOTO YIJIA,
WCIIOJIH30BaTh TEOPEMBI O BIUCAHHBIX yriaxX, yrilax MeExXmIy
XopJamMu (CeKYIIUMH) U YTIIe MEXIy KacaTeIbHON U XOPAOH
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4

6.9

Biamete  mOHATMEM ~— ONMMCAaHHOTO  YETHIPEXYTOJIBHUKA,
IIPUMEHATh CBOMCTBA ONMCAHHOTO YETHIPEXYTOJbHUKA TMPH
peneHnn 3a1a4y

6.10

[lpuMeHSTh TMOJydeHHBIE 3HAHHS Ha TMPAKTHKE — CTPOMTH
MaTeMaTHYeCKUe MOJENU Ul 3aJad peajbHON JKH3HH W
IIPOBOJIUTh COOTBETCTBYIOIINE BBIYUCIICHUS C TPUMEHECHHEM
NMOoJ0OUSN TPUTOHOMETPUHU (TONB3YSICh, TAE€ HEO0OXOIUMO,
KaJIbKYJISITOPOM )

9 KUIIACC

KoanpoBepsieMorope3yJjbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI OCBOEHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0
0011ero oopazoBaHus

TI'eomerpus

6.1

3HaTh TpUTOHOMETpUYECKHe (YHKIIMM OCTPBIX  YIJIOB,
HAaXOJAWTh C HMX T[OMOIIBI0  Pa3IUYHbIE  AJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYroJIbHUKA («PElIeHUE MPSMOYTOJIbHBIX
TPEYroabHUKOBY»). HaxomuTh (C MOMOIIBI0 KalbKyIsSTOPA)
JUIMHBI ¥ YTJIBI [T HETAaOMUYHBIX 3HAUYCHU N

6.2

ITonp30oBathCs (I)OpMy.]'IaMI/I NpUBCACHUSA W  OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM JJIsL HaXO0XICHUA
COOTHOILICHUI MCKAY TPUTOHOMCTPUYCCKUMHU BCIIMYNHAMU

6.3

Hcnonp3oBaTh TCOpPEMbI CHMHYCOB U  KOCHHYCOB  JJId
HaXOXIACHUA PAa3JIMYHBIX 9JICMCHTOB TPCYrOJIbHUKA
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(«pelieHue TPEYroJbHUKOBY), IPUMEHITh MX NPH PELICHUU
F€OMETPUUECKUX 3314

6.4

Bnagers MOHATUSIMU npeoOpa3oBaHus noxoous,
COOTBETCTBEHHBIX 2JIEMEHTOB MOJOOHBIX buryp.
[Tonb30BaThcs CBOMCTBAMM IMOJOOMST MPOU3BOJILHBIX (QHTYD,
YMETb BBIYMCIATH JUIMHBI M HAXOJUTh YIVIBI Y MOJOOHBIX
¢uryp. IlpuMeHSTH CBOWCTBA TMONOOMS B IMPAKTUYCCKUX
3aJadax. YMeTb NPHUBOJUTH MPUMEPHI NMOJOOHBIX (UTYp B
OKpYKaIoIlleM MUpe

6.5

[Tonb3oBaTbCst TEOpEMaMH O IPOU3BEIEHUU OTPE3KOB XOPJ, O
MPOU3BENICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaTbCs BEKTOpamu, MOHUMATh MX I'€OMETPUUYECKHN H
¢u3znyeckuil  CMBICH, HPUMEHSTh HUX B  pELICHUH
reOMETPUYECKUX u (buznuecknx 3az1ad.
[IprMeHATBCKATAPHOECTIPON3BEACHUEBEKTOPOBIITHAX 0K ICHH
AJUIMH U YTJIOB

6.7

[Tonb30BaThCst  METOJOM  KOOPAMHAT HA  IIOCKOCTH,
HpI/IMeHSITB €ro B peH_IeHI/II/I FeOMeTpI/I'-IeCKI/IX nu HpaKTI/I‘IeCKI/IX
3a7a4

6.8

Brnagers moHATUSMHU NMPaBUIBLHOTO MHOTOYTOJBHUKA, JJIUHBI
OKPY)KHOCTH, JUIMHBI AYTH OKPYXHOCTU U pPaJUaHHON Mepbl
yria, yMeTb BBIYMCIATH IUIOIIAAL Kpyra M €ro dvacrew.
[TprMeHSThIOTYyYeHHBICYyMEHUS B TPAKTUYECKUX3aJauax

6.9

Haxomuth ocu wim HEHTphl CUMMETPUU (UTYp, NPUMEHSTH
JBUKEHHS IJIOCKOCTU B IPOCTEHIIINX CAydasiX

6.10

[IlpuMeHATh TOJYYCHHBIC 3HAHUS HA TPAKTHKE — CTPOUTHh
MaTeMaTUYeCKUe MOJCTH JUId 3ajJad pPeaJbHOW JKU3HH U
IPOBOJIUTh COOTBETCTBYIOIINE BBIYMCICHHS C TPUMEHEHUEM
NOJ00USAN TPUTOHOMETPUUYECKUX (DYHKIMHA (TIOJB3YACH, TIE
HE00X0IMMO, KaJIbKYISITOPOM)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblid1eMEHTCOAEPKAHUS
6 I'eomerpust
Havanbsupie nmonAtus reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YToJ. Bumasl
6.1 yriioB. BepTukaibHble U CMexHble Yyrubl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHHK. [lapaiesbHOCTh 1 NEPIEHANKYISPHOCTD IIPSAMBIX
6.2 Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBa oceBoi cumMmerpuu. [Ipumepsl
' CHMMETPHH B OKPYXKAFOIIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C MOMOILBIO LIUPKYJSA U JIMHEHKU. TpeyroiabHuk. Bricora,
' MearaHa, OMCCeKTprca, X CBOICTBa
6.4 PaBHOOeipeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHUKa
6.5 CaoiicTBa 51 MIpU3HAKU paBHOOEAPEHHOTO TPEYrOoJIbHUKA.
' [Ipu3HaknpaBeHCTBAaTPEYTrOJIBHUKOB
6.6 CBoiicTBa M TpU3HAKKA MapauIeNIbHBIX NpsMbBIX. CyMMa YIJIOB TpPEYrOJIbHHKA.
' Bremnue yriiel TpeyrojibHAKa
[IpsmMoyronpHelii  TpeyroJbHUK.  CBOMCTBO ~ MEIMAaHbl  INPSAMOYTOJBHOTO
6.7 TPEYTOJIbHUKA, IIPOBEAEHHON K TUIIOTEHY3E.
' IIpu3HakupaBEeHCTBAIPSIMOYT OJIBHBIXTPEYT OJIbHUKOB.
[IpssMOYTOIBHBIMTPEYTOIBHUK C yriaoM B 30°
HepaBeHcTBa B reOMETpHU: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O IJIMHE
6.8 JIOMaHOW, TeopeMa o OoJiblieM yrie M OoJbllle CTOPOHE TPEYroJbHUKA.
IlepnenuKyIssp 1 HaKJIOHHAs
6.9 I'eomerprueckoe mecTo ToueK. bruccexkrpuca yria U cepeUHHBINA NEPIECHIUKYIIAP
' K OTPE3KY KaK T€OMETPUUECKUE MECTa TOUEK
6.10 OKpyXHOCTb U KpYr, XOpJa U AMAMETP, UX CBOMCTBA. B3auMHOE pacrosoxeHHue
' OKpYKHOCTH U npsimoii. KacarenbHast 1 ceKylas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BIHMCaHHas B Yrol. BrnucaHHas W ONMCAaHHAas OKPYKXHOCTH
' TPEYroJIbHUKA
8 KJIACC
Kon IIpoBepsieMbIii3IeMEHTCOAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyroybauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroapHUK, poMO, KBaJpaT, UX IPU3HAKHU U CBOMCTBA
6.3 Tpanenus, paBHOOOKas Tpaneuus, eé CBOIICTBa u MIPU3HAKU.
[IpssmoyronpHasTpanenus
6.4 Merton ynBoenus meauansl. LlentpanbHas cummetpus. Teopema daneca u reopeMa
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0 MPOTNOPLMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTpmaccTpeyrojipHuka
6.6 [lonobue TtpeyronbHUKOB, Kodhduuuent mnoxodus. Ilpuznaku nOHOOUA
' TpeyroJbHUKOB. [IprMeHeHneno 100 nprupeeHUUIPaKTHIeCKUX3a,1au
6.7 DopMyITsl IS TUIOIIAAM TPEYroJIbHUKA, MapaieiorpaMMa, poMOa 1 Tpareiuu
6.8 CpoiicTBa Tuomaaeii reomerpudeckux uryp. OTHOIICHHUE IIIOMAAeH TOI00HBIX
' ¢uryp
6.9 Boruncnenue miomaeil TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemreHun
' MPaKTUYECKUX 33719
CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjia MpsSMOYrOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOETPUTOHOMETPUUECKOETOXKAECTBO. TpUTrOHOMETPUUECKHUEPYHKIIUNYTIIOB B
30°, 45° u 60°
6.12 Bnrcannble U 1EeHTpajbHBIE YIJIBI, YTOJI MEXIy KacaTelbHOW W XOpJOW. YTIbl
' MEX]Ty XOpJIaMH U CEKYIIHMHU
6.13 BnrcanHble ¥ OMCaHHBICUETHIPEXYTOJIbHUKN
6.14 B3aumHoe pacrnoniokeHue ByX okpyxkHocTeil. Kacanuwe oxpyxHocredt. OO6miue
' KacaTeJbHbIE K IBYyM OKPYXHOCTSIM
9 KUIACC
Kon IIpoBepsieMbliidIeMEHTCOAEPKAHMS
6 I'eomeTpust
6.1 Cunyc, xocunyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPHYECKOE
' TOXAeCcTBO. DOPMYJIBI IPUBEICHHS
6.2 Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PerieHue
' IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CUHYCOB
6.3 [IpeobOpazoBanue nomoowms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o0 mnpousBeneHUM OTPE3KOB XOpH, TEOPEMbl O IPOU3BEACHUU OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBajipaTe KacaTeabHON
Bekrop, mnnHa (MOIynb) BEKTOpa, COHANpaBIEHHbIE BEKTOPbI, MPOTHUBOIOJI0XKHO
6.5 HalpaBJeHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIIH
HaJ BekTopamu. Pa3nokeHneBeKTopanoJByMHEKOJUIMHEapHbIMBEKTOPaM
6.6 Koopaunatel BekTopa. CkanspHOEe NpOM3BEIEHHE BEKTOPOB, NpPUMEHEHHE JUIs
' HaXO0’KJICHUS JUIUH U YIJIOB
JlekapTOBbl KOOpAMHATHl HAa IUIOCKOCTH. YpaBHEHUS MpPSIMOM U OKPYKHOCTH B
6.7 KOOpAMHATaX, I[epeceueHNe OKPYKHOCTeH U MpsAMBIX. MeToAKoOpAUHAT U
€ronpyMEHEHNE
6.8 [IpaBUIbHBIEMHOTOYT OJIBHUKY
6.9 JnuHa okpyxkHOcTH. I'pamycHas W paavaHHas Mepa yrijia, BBIYHUCICHUE JUIMH IyT
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OKPY>KHOCTEH

6.10

[Tnomagpkpyra, ceKTOpa, CerMeHTa

6.11

JIBM>KEHHSI TUIOCKOCTM W BHYTPEHHHE

CUMMETPUH

npenacrasienus). [lapamnensneiiinepenoc. IloBopor

¢uryp

(3memeHTapHbIe
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IMPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpetoBanmusi

IIpoBepsieMble TPeOOBAHUSI K MPEIMETHBIM
pe3yJibTaTaM OCBOEHHSI OCHOBHOIi 00pa3oBaTeIbHOI
NMporpaMMbl OCHOBHOT0 00111ero 00pa30BaHusi HA
ocHoBe ®PI'OC

YMeHnue  omepupoBaThb  MOHATHSAMHU: MHO>K€ECTBO,
MOJIMHO>KECTBO, OIEpaly HajJ MHOXECTBAaMH; YMEHUE
OTIEpUpPOBaTh MOHATUSAMU: Tpad, CBI3HBIM rpad, aAepeso,
LIUKJ, OPUMEHATh HUX TMpPU pELIEHUU 3a7ad; YMEHHE
UCIOJIb30BaTh TIpaUuecKoe MpPEeACTaBICHUE MHOXKECTB
JUIs ONMCAaHUS pEaJbHBIX IPOLIECCOB U SBJICHUM, NpU
pELIeHNH 3a]1a4 U3 JIPYTUX y4eOHbIX TPEeIMETOB

YMeHne  onepupoBaTh  IMOHATUAMM:  OIPEICIICHUE,
aKcuoma, TeopeMa, JOKa3aTeNIbCTBO; YMEHHE
pacro3HaBaTh HMCTUHHBIE M JIO)KHBIE BBICKA3bIBaHUS,
MIPUBOJUTH TPUMEPBl W KOHTPIPUMEPBI, CTPOUTh
BBICKA3bIBaHUS U OTPHUILIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHAMH: HATypalIbHOE YHCIIO,
IIPOCTOE W COCTABHOE YHMCJIO, JICITMMOCTh HATypaJbHBIX
quCelsl, MPHU3HAKK JCIUMOCTH, IEJI0€ 4YHCIIO0, MOMIYJb
yuciaa, OOBIKHOBEHHas ApoOb U JACCATHYHAs JpoOb,
CTAaHJAPTHBIA  BHJ  4YHCJIA, PAlMOHAIBLHOE  YHCJIO,
UPPAIMOHATILHOE YHUCIIO, apu(PMETHYCCKHI KBaJpaTHBIM
KOPEHb, YMEHHEC BBINOJIHATh JCHCTBUS C YHCJIAMH,
CpPaBHHMBATh M YIOPSIOYMNBATH YUCIIA, IPEICTABIIATh YHCIIA
Ha KOODPJIWHATHOW IMPSAMOM, OKPYIIIATH YHCIA, YMEHHE
JieNaTh MPUKHUIKY U OIICHKY Pe3yIbTaTa BEIYUCICHHH

YMeHue onepupoBaTh IOHSATHUAMHU: CTENEHb C IEJIbIM
nokaszareneM, apupMETHYECKHH KBaJpaTHBIH KOPEHb,
MHOrOwIeH,  anreOpauueckas  ApoOb,  TOXKIECTBO;
3HaKOMCTBO C KOpHEM HaTypalbHON CTemneHu OoJiblle
€IMHUIIBI; YMEHHE BBINOJHATH pacué€Thl MO (Gopmynam,
npeoOpa3oBaHus LENIbIX, JpoOHO-palMOHATIBHBIX
BBIPQKEHUI U BBIPAKEHUH C KOPHAMH, pa3loKeHue
MHOTOYJI€Ha HAa MHOXMWTEIM, B TOM 4YHUCIE C
UCMOJb30BaHUEM  (OpMYNT  Pa3HOCTH  KBaJgpaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMmenue ONCpHUpOBaTh MNOHATUAMU: YHUCJIOBOC PABCHCTBO,
YpaBHCHHUEC C OJIHOM HepeMeHHOﬁ, YHCJIOBOC HEPABCHCTBO,
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HEPaBEHCTBO C IIEPEMEHHOM; YMEHUE PEIlaTh JIMHEHHbIE U
KBaJIpaTHbIE YpaBHEHUH, JIpOOHO-paIIMOHATILHBIC
YpaBHEHUS C OJHOM IIEPEMEHHOW, CHCTEMBI JIBYX
JIMHEHHBIX YpPAaBHCHWM, JIMHEHHBIC HEPABEHCTBA U UX
CUCTEMBI,  KBaJpaTHble U  JIpOOHO-palMOHAJIbHbIE
HEpPAaBEHCTBA C OJIHOM IEPEMEHHOM, B TOM YHUCIE MPHU
peuieHun 3a1ad M3 JIpYruxX IPEeIMETOB M IPAKTUYECKUX
3a/1a4; YMEHHUE HCIIOJb30BaTh KOOPAMHATHYIO IHPSMYIO H
KOOPJMHATHYIO IUIOCKOCTh ISl M300pa)KeHUsl pEelIeHUi
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMHU: (QYHKUUSA, TIpaduk
GyHKIMH, HYyJU ¢dbyHKIUY, IIPOMEKYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKHU BO3pacTaHusi, yObIBaHUS,
HauOoJbllIee U HauMeHbIIee 3HaueHus1 QyHKIUU; YMEHUE
OTIEpUpPOBATh MOHATUSMHU: MpsiMasi MPONOPLHOHAIBHOCTD,
auHeHast (yHKUMs, KBajapaTuyHas (QyHKIus, oOpaTHas
MPOTIOPIIMOHATBHOCTD, MMapaboiia, Tumnepoona; yMeHHE
CTpOUTh rpa@uku (YHKIHM, UCIOJIB30BaTh TpaduKu IS
OTIpEJIeNIEHUs] CBOMCTB MPOLIECCOB U 3aBHUCHUMOCTEH, IS
pelieHus 3amad U3 JpYyrux y4eOHBIX MpPEIMETOB U
pealbHOM  KW3HHM; YMEHHE BbIpaXarb (opMylIaMu
3aBUCUMOCTH MEX/y BETMUYMHAMHU

YMeHue omnepupoBaTh MOHSATUSMU: IMOCIEAOBATEIHHOCTD,
apudmernyeckas ¥ reoMeTpudeckasi porpeccun; yMeHue
WCITOJIH30BaTh CBOMCTBA MOCJEAOBATEIBHOCTEN, (HOPMYJIBI
CYMMBI U OOLIEro 4jieHa MpHU PElIeHUH 3a7a4, B TOM YUCIIe
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB U pealbHON KU3HU

Ymenune peiuiaTth 3aga4d pa3HbIX THUIIOB (B TOM YHUCJIC Ha
IIPOLECHTBI, AO0JHM MW 4YacCTh, AIBHKCHHC, pa60Ty, LoEeHy
TOBApPOB MU CTOMMOCTD IIOKYIIOK MW YCJIYI', HAJIOT'H, 3aJla9U
n3 obnactu YIIpaBJICHUA JIMYHBIMA U CEeMEHHBIMU
(1)I/IHchaMI/I); YMCHUEC COCTABJIATH BbIPAXKCHUSA, YPABHCHUS,
HCPAaBCHCTBA n CHCTCMBbI 1o YCJIOBHUIO 3aJa4u,
HCCJIICO0OBATH IIOJIYYCHHOC PECIICHUC u OLOCHUBATh
HpaB,Z[OHOI[O6HOCTI> MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMU: (urypa, TouKa,
OTpe30K, NpsiMas, JIyd, JIOMaHas, yrojl, MHOIOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUI
TPEYroJIbHUKHU, MPSIMOYrOJbHBIN TPEyroJbHUK, MEIHaHa,
OucceKTpuca U BbICOTa TPEYroJIbHUKA, YEThIPEXYTOJIbHUK,
napauienorpaMM, pomO, TNPSAMOYrOJbHHK, KBaJparT,
Tpamneuus; OKpy>KHOCTb, KpYyrI', KacaTelIbHasl; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMU (PUTypaMH; YMEHHUE pelIaTh 3ajauH,
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B TOM YHCJI€ M3 TOBCEJAHEBHOW >XM3HHU, Ha HAXOXICHUE
T€OMETPUYECKUX BEIUYMH C MPUMEHEHHEM H3Y4YEeHHBIX
CBOMCTB ¢uryp u paktoB

10

YMeHue omnepupoBaTh IMOHATUSMH: PaBEHCTBO (QUTYP,
PaBEHCTBO TPEYTrOJIbHUKOB; [apajuIeIbHOCTh u
NEPIEHIUKYIAPHOCTh MPSAMBIX, YrOJ MEXAY IpPSMbIMHU,
NepIeHANKYISAP, HAKIOHHAS, MPOCKIHs, noaooue ¢Guryp,
NOJI00HbIE TPEYroJIbHUKH, CHMMETPUS OTHOCHUTEIBHO
TOYKM U NpPSIMOM; YMEHME paclo3HaBaTh pPaBEHCTBO,
CUMMETpUI0 U Tmojobue ¢uryp, napamieIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYXKAIOLIEM MHUpE

11

yMeHI/Ie OHepI/IpOBaTB INOHATHUAMU:. JJIMHA, paCCTOSIHI/Ie,
yron (BeIWYMHA yrila, CHHYC M KOCHHYC yIJia
TPEYroJbHUKA), TUIONIA/b, YMEHUE OIICHUBATH pPa3Mepbl
MpeIMeTOB U OOBEKTOB B OKPYKAIOLIEM MHUPE; yYMEHUE
NpUMEHATh  (QOopMyibl  MEepUMeTpa W IUIOIIAIU
MHOFOYFOJ'IBHI/IKOB, JJINHBI Opr)KHOCTI/I " Iuiomagu
Kpyra, oObeMa TMPSMOYTrOJILHOTO Tapajljieenunea;
YMeHI/Ie HpI/IMeHSITI) HpI/IBHaKI/I paBeHCTBa TPGYFOHBHI/IKOB,
TEOpeMy O CyMME VIJIOB TpPEYroJIbHUKa, TEOpeMy
[Tudaropa, TpPUTOHOMETPHUUECKHE COOTHOIICHUS  JUISI
BBIYMCIICHUS JJIMH, PACCTOSTHUM, TTOIIAACH

12

YMeHne n3o0pakarh IIOCKue (GUTYpPhl U KX KOMOWHAIIHH,
NPOCTPAHCTBEHHBIE (HUTYPBI OT pPYKH, C TIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M AJIGKTPOHHBIX CPEICTB I10
TEKCTOBOMY WJIM CHMBOJIBHOMY OITUCAHHUIO

13

YMeHue omnepupoBaTh MOHATUSAMHU: TMPSMOYTOJbHAs
CUCTeMa KOOpJUHAT; KOOPJIUHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, IPOU3BEJIECHUE BEKTOpAa HAa YHCIIO, CKaISIPHOE
MIPOU3BE/ICHNE BEKTOPOB; YMEHHUE HCIIOJIB30BATh BEKTOPHI
U KOOPAMHATHI JJIs TMPEACTABICHUS JAHHBIX U PEIICHHS
3a/a4, B TOM YHUCJIE€ W3 JPYTHX Yy4eOHBIX MPEIMETOB U
peaabHOM KU3HU

14

YMeHue onepupoBaTb HOHATHSAMM: CTOJIOMKOBBIE U
KpPYTOBbIE JMarpaMmBl, TaOJIHIIbI, cpenHee
apupmeTHuecKoe, MeauaHa, HauOoJblIee U HauMEHbIlee
3Ha4YeHHUs, pa3Max YHUCIOBOro0 HabOpa; yMEHHE U3BJIEKaTh,
UHTEPNPETHpOBaTh M MNpeoOpa3oBbIBaTh HHPOPMALHIO,
OpeJCTaBJICHHYI0 B Tabiaumax ¢ Ha JUarpammax,
OTPaKAIOUIYI0 CBOMCTBA M XapaKTEPUCTHKH peabHBIX
IPOLECCOB M SBIEHUH; YMEHHME  paclo3HaBaTh
M3MEHUYMBBIE BETMUUHBI B OKPYXKAIOLIEM MHUPE
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15

YMeHue onepupoBarb MNOHATUAMH: CIYYaWHBIA OIIBIT
(cmyualiHBI  DKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE
(’71IeMEHTapHBIA MCXOJ) CAYy4alHOTO OMbITA, CIy4aiHOE
coObITHE, BEPOSATHOCTH COOBITHSA; YMEHHE HaXOJUTh
BEPOSATHOCTH  CIIy4allHBIX COOBITMH B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU; YMEHUE
pemarh 3a1a4u METOJOM OpraHM30BaHHOIO Iepedopa U ¢
UCIIOJIb30BAHMEM  IIpaBUja  yYMHOXKECHMS;  YMEHHUE
OLICHUBATh BEPOSITHOCTU PEAbHBIX COOBITHI U SBJICHUH,
NOHMMATh  POJb  NPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KaloOIlleM MHpPE U B
YKU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBHCHUMBIX COOBITHII;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENl U €ro poJibio B
MacCCOBBIX SIBJICHUSX

16

YMeHne BbIOMPATh MOAXOISIINN W3YyYECHHBIM METOJ IS
pelIeHus 3aa4u, TPUBOJUTH MPUMEPHI MATEMATHUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE W KU3HHU, paclo3HaBaTh
NpOSIBJICHUE  3aKOHOB  MAaT€MAaTMKH B  HCKYCCTBE,
OINHUCHIBaTh  OTHEIBHBIC  BBIJAIONIUMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUS MAaTEMaTHKU KaK HAyKH,
MPUBOJIUTh TPUMEPHl MATEMATUUYECKUX OTKPBITUA U UX
aBTOPOB B OTEUYECTBEHHOW Y BCEMUPHOU UCTOPUHU
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMbliidIeMeHTCOIEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE W JECATUYHBIC IPOOU, MPOIECHTHI, OCCKOHEYHBIC IMEPHOANYECCKUE
' apoou
1.3 PannonaneHblie yncna. ApudmMerndyeckue onepanmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTnyecKre onepamnuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIYUCIICHUSI, TIPaBHJIAa OKPYTJICHHSI, TPUKHUIKA U OIICHKA pe3yibTaTa
BBIUMCIICHUI
2 AnreOpandecKHeBBIPAKEHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenp c¢ 1enbiM nokasateneM. CTeneHb C pPAalMOHAIBHBIM IOKa3aTelIeM.
' CaoiicTBacTeneHu
2.3 MHorousneHsl
2.4 AnrebpanveckasapoOb
95 ApubdMeTnuecknii KOpeHb HaTypallbHOW cTeneHu. JlelcTBus ¢ apuMeTHUeCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEPABCHCTBA
3.1 enwie 1 npoOHO-paroHanbHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTHYPAaBHEHU I
3.9 Leunbie u IpOOHO-PALMOHANIbHBIE HEpaBEHCTBA. CucreMmsl u
' COBOKYITHOCTHHEPABEHCTB
3.3 PemennerexcroBeix3agau
4 YucnoBblenociie0BaTeNbHOCTH
4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI3aJaHUSINOCIIEA0BATEILHOCTEH
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
5 OyHKIMH
Oyukuus, crnocoOsl 3aaanus pynknun. I'padux dynknun. O0nacTh onpeneneHus u
51 MHO>KeCTBO 3HaueHUi QyHkuuu. Hynu dynxmum. IIpoMexyTku 3HaKONOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHHUMYMBI (YHKIUH.
Hauboubiiee u HaumeHblee3HaUeHHNEDYHKITMMHATTPOMEIKYTKE
6 KoopanHaTsl Ha MpsIMO U TUIOCKOCTH
6.1 KoopaunaTtHasnpsmas
6.2 JlekapTOBBIKOOPIMHATHIHAIIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUIypbl 1 UX CBOICTBa
7.2 Tpeyronsauk

59




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepennereoMeTpuyeCKuXBEININH
7.6 BekropriHamiockocTu
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHascTaTUCTUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* ['eomerpus, 7-9 knaccel/ Atanacsa JI.C., bByry3os B.®., Kagomues C.b. u apyrue,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
* ['eomerpus, 7-9 xnaccel/ Atanacsas JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AxumonepHoe obmectBo «M3natensctBo «IIpocBemnienuey

e [loypounsie pazpabotku no reomerpun H.®.I"aBpunona 7,8,9 kiacc

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Equnas kosutekius mudpoBeix o6pazoBaTensHbIX pecypcos (schoolcollection.edu.ru);
2. Poccuiickas snekTponHas mmkosa (resh.edu.ru);

3. https://oge.sdamgia.u
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