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NogakrowdE

1. IMosicHUTEIbHAS 3AIUCKA

Pabouyas mporpamma mo MaTeMaTuke COCTaBlieHa HAa OCHOBe DeepaibHOTO TOCYJAapCTBEHHOTO 00pa3oBaTeIbHOTO CTAaHAApPTa OCHOBHOTO OOIIEro
o0pa3oBaHus, MPUMEPHON MPOrpaMMBI TI0 MaTeMaTHKe U aBTOpckoi mporpammsl A.I'. Mepansika, B.b. Ilononckoro, M.C. fxup, E. B. By1xko.

JlanHas pabovas mporpaMMa OpUEHTUPOBAHA Ha yJalIuXcst /-9 KIaccoB M peaiu3yeTcsi Ha OCHOBE CIEIYIONINX JOKYMEHTOB!

e [Iporpammsl Mo Kypcy MaTeMaTWKH /—9 KIIaccoB, CO3AaHHOW HA OCHOBE €IMHON KOHLENIMM MPENoJaBaHHMs MAaTEeMAaTHKWA B CpPEIHEH IIKoie,
paszpabotanHoit A.I'. Mep3zisikom, B.b. [Tononckum, M.C. Sxkupom
CrangapTa OCHOBHOTO 00111€ro 00pa3oBaHus 0 MaTEMAaTHKE;
®denepanpHO 00pa30BaTENBLHON TPOrPaMMBbl OCHOBHOTO 00111ero oopazoBanusi, 2022roaa
O06pazoBarenpHOI MporpaMMe 0CHOBHOTO oO1iero oopaszosanust MOV «lIponerapckas cpenusis oOmeoOpa3oBaTeabHast mrkoaa No2y,
YyebHomy miany u yueOHOoMYy KanieHnapHomy rpaduky MOV «IIponerapckas cpeausis obmieoOpa3oBaTenbpHast mkota No2y;

JlanHast mporpaMma MpuBeeHa B COOTBETCTBHUE C (eiepaibHO 00pa30BaTeIbHON TPOrPaMMOM OCHOBHOTO o01ero oopazosanus ot 2022 rona

Y4eOHHKH, peaTu3yIoIIHe MPOrpaMmy:

10. H. Makapsrues, H. I'. Munmiok, K. 1. Hemkos, C. b. CyBopoBa. Anrebpa. 7 kmacc. M.: [IpocBenienne

A.I'. Mepansk, B.b. ITononckuit, M.C. Sxup. Anredpa . 8 kitacc. M. :Benrana - I'pad

A.I'. Mepansk, B.b. [Tonouckuit, M.C. Sxup. Anredpa . 9 kinacc. M. :Benrana — ['pad

Atanacsu JI.C., byty3os B.®., KangomiieB C.b. I'eomerpus. 7-9-e xknaccel. M.: [IpocBenienune

A.Tl'. Mepansk, B.b. ITononckuit, M.C. Sxup. ['eomerpus . 8 kitacc. M. :Benrana - I'pad

A.I'. Mepansk, B.b. ITononckuit, M.C. Sxup. I'eomerpus . 9 kitacec. M. :Benrana — I'pad

Briconkwuit 1.P., fAmenko W.B.; mox pexn. SAmenko M.B. Maremaruka. BeposiTHOCTh 1 ctaTuctuka. 7-9-e kiaccel. M.: [IpocBemienue

[IporpaMmma mo mareMaTuke cocTaBieHa Ha OcHOBe DyHIaMEHTAILHOTO f]pa COJep>KaHus o0Iero oOpa3oBaHus, TpeOOBaHUN K pe3ylbTaTaM
OCBOEHHUsI 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHUs, MPEACTAaBICHHBIX B (eaepaibHOM TOCYAApCTBEHHOM CTaHAAPTE OCHOBHOTO
obmiero obpa3zoBanus ¢ yu€ToM IpeeMcTBeHHOCTH ¢ [IpuMepHBIMU mporpaMmamu Jjisi Ha4albHOTO 00IIero oopazoBaHus Mo MaTemartuke. B Hel Takke
YUUTBIBAIOTCS IOMUHHUPYIOIIKE UAeu U mojoxeHus [IporpaMmbl pa3Butus u GOpMUPOBAHUS YHUBEPCATbHBIX YU€OHBIX AEUCTBUN IJI1 OCHOBHOTO OOIIETO
oOpa3oBaHus, KOTOpbIe oOecreunBaroT GOPMUPOBAHUE POCCUHUCKOM TpaXkIaHCKON MACHTUYHOCTH, KOMMYHHUKATUBHBIX KAYECTB JJMYHOCTH, U CIIOCOOCTBYIOT
(hOpMHUPOBAHUIO KITFOUEBON KOMIETECHIIUU — YMEHUIO YUUMbCSL.

Kypc matematuku7-9 kiaccoB siBiseTcss pyHIaMEHTOM JJII MAaTEMAaTUYECKOTO 00pa30BaHMs U Pa3BUTHS IMIKOJIBHUKOB, JOMUHUPYIOMIEH (yHKIIHEH
MIPH €ro M3y4eHHH B ATOM BO3pACTE SIBIAETCS MHTEIUIEKTYyalbHOE pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHWH HOBBIX M paHee
YCBOGHHBIX 3HAHUMU, 0053aTEIbHBIX U JOTIOJHUTEIBHBIX TeM JUIA U3YYEHHs, a TaKKe YUUTHIBA€T BO3PACTHBIE M WHIUBUIYAIbHBIE OCOOCHHOCTH YCBOCHHS
3HAHWUN yYaIIUMHUCS.

[IpakTHueckast 3HAYMMOCTh IIKOJIBHOTO Kypca T€OMETpUU 7-9 KIacCOB COCTOUT B TOM, YTO MPEAMETOM €€ U3YUEHHUs ABIISIIOTCS MPOCTPAHCTBEHHBIE
(OpMBI ¥ KOTMYECTBEHHBIE OTHOILIEHUSI PEeaTbHOr0 MHUpa. B coBpeMeHHOM o0IecTBe MareMaTu4eckasl MOAroTOBKa HEOOXOAMMa KaKJIOMY Y€lOBEKY, Tak



KaK MaTeMaTHKa IPUCYTCTBYET BO BCeX chepax YeTOBEUECKON AeITEIHbHOCTH.

I'eomerpust siBiAsSeTCS OJAHMM M3 OIOPHBIX HIKOJBHBIX MpeAMeToB. I'eomeTpuueckue 3HAHHWA M yYMEHUS HEOOXOIUMBI sl HU3Y4YEHUS APYrUx
IIKOJIBHBIX JUCUUIUIHH ((pu3uka, reorpadus, Xumusi, HHGOpMaTHKA U Ap.).

OnHO# M3 OCHOBHBIX IIEJIeH WM3Y4CHHsS T€OMETPUH SIBISIETCS Pa3BUTHE MBIIUICHHUS, TPEXIE Bcero (GpopMupoBaHHE aOCTPAKTHOTO MBIIUICHUS. B
nporecce U3y4eHHss reOMeTpur (OPMHUPYIOTCS JIOTHYECKOE U AITOPUTMUYECKOE MBIIIJICHNE, a TAK)KEe TaKWe KaueCTBA MBIIUICHUS, KaK CHUjla U THOKOCTb,
KOHCTPYKTUBHOCTh W KPUTHYHOCTh. J[Isi ajmanramuu B COBpPEMEHHOM WH(OPMAIMOHHOM OOIIECTBE BaKHBIM (DaKTOpoM sBIsieTcs (popMuUpoBaHHE
MaTEeMaTHYEeCKOTO CTHJISI MBIIUICHUS, BKIIOYAIONIETO B ce0s MHIYKIHUIO U JIEAYKIHIO, 0000IIeHne U KOHKPETH3AIHIO, aHAJIN3 M CHHTE3, KJIacCU(UKAIIIO U
CUCTEeMAaTH3alHio, a0CTparupoBaHUE U aHAJIOTHIO.

OOydeHue reoMeTpuu Ja€T BO3MOXHOCTH IIKOJIbHMKAM HAYUUTBHCS IUIAHUPOBATH CBOIO JESTEIBbHOCTb, KPUTHUYECKH OLIEHMBATH €€, MPUHUMATh
CaMOCTOSITENIbHBIE PEIIEHUs, OTCTauBaTh CBOU B3IJISA/bl U YOSIKICHUS.

B nporecce n3ydyeHus reoMeTpuM MIKOJIBHUKU Y4aTcs M3jaraTb CBOM MBICIHU SICHO U MCUEPHBIBAIOLIE, TPHOOPETAIOT HABBIKM YETKOTO BBIMIOJIHEHUS
MaTeMaTHYECKUX 3aIUCEeH, TPH 3TOM HMCIIOJIb30BaHUE MAaTEMATHUECKOTO sI3bIKa IMO3BOJISIET Pa3BUBATh Y YUALIUXCS IPaMOTHYIO YCTHYIO U TUCBbMEHHYIO PEUb.

3HAKOMCTBO C HMCTOpHEH pa3BUTHUSA T€OMETPUU KaK Hayku (POPMHPYET y y4alllUXCsl MPEACTaBICHUS O T€OMETPUU KaK 4acTH 0OIedenoBedecKon
KYJIbTYPBI.

3HaunTEeNbHOE BHUMAHNE B U3JIOKEHUU TEOPETUUYECKOTO MaTepuasa Kypca yAemseTcsl ero MOTUBALlMU, PACKPBITHIO CYTH OCHOBHBIX MOHSATHM, HJIEH,
MeTo10B. O0ydyeHrne MOCTPOeHO Ha 0a3e TEOpUHU Pa3BUBAIOIIETO OOYYEHHMsI, YTO JOCTUTAETCS O0COOCHHOCTSAMU H3JIOKEHHUS TEOPETUYECKOro MaTepuaya u
yIpaXHEHUSIMU Ha CpaBHEHUE, aHAJIN3, BbIJEJICHUE TJIaBHOTO, YCTAaHOBJIEHHE CBsI3€, Kilaccu(UKalnIo, T0Ka3aTeNIbCTBO, 0000IIEHHE U CUCTEMATU3ALIHIO.
Oco00 akKIeHTHPYIOTCA COJAEPKATEeIbHOE PACKPHITUE MATEMaTHYECKHX MOHSITHUH, TOJKOBAaHHE CYIIHOCTH MAaT€MaTH4YEeCKHMX METOJIOB M O0O0JacTH HX
MPUMEHEHUS], JIEMOHCTpAUsl BO3MOXHOCTEH MPUMEHEHHs] TEOPETHMUECKHWX 3HAHMM MJIs pelleHus pa3sHOOOpa3HBIX 3a/lady MPUKIATHOTO XapakKTepa.
Oco3HaHue 0O0IIero, CyIIECTBEHHOTO SIBIISETCS OCHOBHOW 0a30i JyIsl perieHus yrnpakHeHuH. BaXHO TpUBOIWTH JCTAIbHBIC TMOSCHEHHS K PEIICHUIO
TUIOBBIX YIPaKHEHUH. DTUM pPacKpbIBAETCS CYTh METOJa, MPEAaraeTcs alrOpuTM WM IBPUCTUYECKAs CXeMa PELICHUS YIMPaKHEHUU OmpenenéHHOro
THUIIA.

ean kypca:

N3yuenne MaTeMaTUKu B OCHOBHOM LIKOJIE€ HAIIPABJICHO HA JOCTUKEHHUE CIEAYIOLIUX LIEJICH:

1) B HanpaBJIeHUM JUYHOCTHOT O Pa3BUTHS

* pa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIUICHUS, KyIbTYpPhl p€UU, CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

* (opMmHpoBaHHE y y4YAIIMXCS WHTEIUICKTYalbHOM YECTHOCTH U OOBEKTHMBHOCTH, CIIOCOOHOCTH K TMPEOJIOJICHHUIO MBICIUTENBHBIX CTEPEOTHUIIOB,
BBITEKAIOUIUX U3 OOBIZICHHOTO OTIBITA;

* BOCIIMUTAHUE KAYeCTB JJMYHOCTH, 00ECTIEUUBAIOIINX COLUATHHYIO MOOUIBLHOCTD, CHOCOOHOCTH MPUHIUMATh CAMOCTOSATEIbHBIE PEIICHHUS;

* (hopMupoBaHUE KaUeCTB MBIIIJICHHS, HEOOXOTUMBIX JUIS alalTallii B COBPEMEHHOM MH(MOPMAITMOHHOM OOIIECTBE;

. pa3zBuTHE MHTEpeca K MaTeMaTUYECKOMY TBOPYECTBY u MaTEeMaTUYECKUX CIOCOOHOCTEH;

2) B MeTanpeAMEeTHOM HANIPABJICHUH
* opMUpOBaHUE MPEJICTABICHUH O MaTeMaTUKe KaK 4acTh OOIIeueIoBeYeCKOi KyabTYphl, O 3HAUUMOCTH MAaTEeMAaTUKU B Pa3BUTUU LUBUIM3ALUU U
COBPEMEHHOT0 O0ILECTBA;



* pa3BUTHE MPEICTABICHUA O MaTeMaTUKe Kak (opMe ONMUCAHUS U METOJAC MO3HAHHS JACUCTBUTEIHHOCTH, CO3JAHHME YCIOBHA JJIsi MPUOOPETECHUS
[IEPBOHAYAIIBHOTO OIbITA MATEMATUYECKOTO MOJEIUPOBAHUS;

* (hopmupoBaHHE OOMIMX CIOCOOOB MHTEIUICKTYIBHOHN NEATCIIBHOCTH, XapaKTEPHBIX I MAaTEMATUKH U SIBJISFOIIUXCS OCHOBOHM IMO3HABATEIHHOU
KYJIBTYPBI, 3HAYMMOH ISl PA3IMIHBIX chep YeTOBEUSCKOH AeATEeIHbHOCTH;

3) B npeaMeTHOM HanpaBJIeHUH

* OBJAJICHHE MaTEeMAaTUYECKUMHU 3HAHUSMH W YMEHUSMH, HEOOXOAMMBIMH [UIi TPOJOJDKEHHS OOydYeHHsl B CTapIIed IIKOJIEe WM HHBIX
0011e00pa30BaTENbHBIX YUPEXKICHUAX, U3YUCHHS] CMEKHBIX TUCIUIUIMH, IPUMEHEHHUS B IOBCETHEBHOM KU3HU;

e co3naHue (¢yHIamMeHTa Ul MaTeMaTU4YecKOTO pa3BUTHUS, (OPMUPOBAHUS MEXaHHW3MOB MBIIIJIEHUS, XapaKTepHBIX I MaTeMaTH4eCcKOH
NeSITEIbHOCTH.

[IpakTryeckas 3HAUMMOCTH IIKOJBHOTO Kypca MaTeMaTHKU 5-9 KJIacCOB COCTOUT B TOM, YTO IPEIMETOM €€ U3yUEHUs SBIISIOTCS MPOCTPAHCTBEHHbIE
(GOpMBI M KOJIMYECTBEHHbIE OTHOILIEHUSI pealbHOr0 MHpa. B coBpeMeHHOM MHpe mMaTeMaThyeckas MOATrOTOBKA HE0OXOo/MMa KaXJIOMYy 4YelIOBEKY, TaK Kak
MaTeMaTHKa IPUCYTCTBYET BO BCEX cepax YeIOBEUECKOH 1eATEIbHOCTH.

Maremaruka sBIISIE€TCS OJTHUM M3 ONOPHBIX IIKOJBHBIX MpeaMeToB. MaTemaTuyeckue 3HaAHUS U YMEHUS HEOOXOIMMBI JJIsl M3Y4YEeHHs aiareOpbl U
Tr€OMETPHH B CTAPILIUX KJIaccax, a TAKXKE JUIsl U3yYeHHs] CMEKHBIX IUCLHUTIINH.

OpHOM U3 OCHOBHBIX 1IeJIel U3y4eHUSI MaTeMaTHKH SBJISIETCS] pa3BUTHE MBILUICHUS, MIPEXIE BCero GopMUPOBaHUs aOCTPAKTHOTO MBIILICHUS.

B nporuiecce nzyueHuss MaTeMaTuKy Takke GOPMHUPYIOTCS U TaKWe KayecTBa MBIIUICHHUS, KaK Cujla U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTb.

B mpouiecce u3yueHuss MaTeMaTUKU YYEHUKH Y4aTcsl U3JIaraTb CBOM MBICIIU SICHO M MCYEPTBIBAIOLIE, MPUOOPETAIOT HABBIKK YETKOTO U TPaMOTHOTO
BBITIOJIHEHUS] MaTeMAaTUYECKUX 3aluced, IpU 3TOM HCIHOJb30BaHWE MATEeMAaTUYECKOTO SI3bIKa MO3BOJISET pa3BUBaTh Yy YYalllUXCS TPAMOTHYIO YCTHYIO H
MUCBMEHHYIO PEYb.

3HAKOMCTBO C MCTOPHUEN pPa3BUTHUSI MAaTEMATUKH KaK HayKd (GOpPMHUPYET y Y4allluXcs MPeACTaBICHUS O MaTeMaTHKE KaK 4acTu oOIIeuerIoBeuecKoit
KYJIBTYPBI.

3HauuTENbHOE BHUMAHUE B U3JIOKEHUU TEOPETHUECKOr0 MaTepuaia Kypca yaenseTcs ero MOTUBAIMH, PaCKPBITUIO CYTH OCHOBHBIX MOHATUH, U EH,
MeTo10B. O0ydyeHrne MOCTpOeHO Ha 0a3e Teopuu pa3BUBAIOLIETO OOYyYEHUS, YTO JIOCTUTaeTCsl OCOOCHHOCTSMU W3JIOKEHHUS TEOPETUYECKOro MaTepuayia U
yIpaXHEHUSIMM Ha CpaBHEHHE, aHalu3, BBIJCICHUE TJaBHOTO, YCTAaHOBJIGHHWE CBs3el, kiaccupukanuio, o0600menue u cucremaruzamnuio. Ocobo
aKIEHTUPYETCS COAEPKATETbHOE PACKPHITHE MAaTEeMAaTUYECKUX IMOHSATHUH, TOJKOBAHUE CYIIHOCTH MaTeMAaTHMYECKUX METOJOB M 00JacTH UX MPUMEHEHUs,
JEMOHCTpAIHs BO3MOXHOCTEH MPUMEHEHHsI TECOPETUUECKUX 3HAHUU TSl pElIeHHsI 3a/1a4 MPUKIATHOTO XapaKTepa, HalmpuMep, pelieHrne TeKCTOBbIX 3a/1ad,
JICHEe)KHbIE U TPOIICHTHBIE PacyeThl, yMEHUE MOJIb30BATHCS KOJIMYECTBEHHOUN HMH(OpManue, npeacTaBIeHHOW B Pa3lUYHbIX (POpMax, yMEHUE «UUTATh
rpaduku. Oco3HaHHE OOIEro, CyIIECTBEHHOTO SBJISIETCS OCHOBHOM 0a30if Ais pelieHus yrnpakHeHWil. BakHO NpHBOAUTH AeTalbHble MOSCHEHHS K
PELIECHUIO TUIOBBIX YIPAKHEHNN. DTUM PACKPBIBAETCS CYThb METOJa, NIOAX0/1a, IPEAIAraeTCsl allrOPUTM WIH 3BPUCTUYECKAs] CXEMa PELICHUS YIPaKHEHUH
OTIPEECIIEHHOTO TUIIA.

C ToukM 3peHus BOCHMTAHHsS TBOPYECKOHM JIMYHOCTH, OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIUICHHS YYaIIMXCsl, KpOME aIrOPUTMUYECKUX
YMEHUI M HaBBIKOB, KOTOpbIE C(OPMYIMPOBAaHBl B CTaHAAPTHBIX MpaBWiaX, (GopMynax M aJroputrMax ACHCTBUI, BOILIM 3BPUCTUYECKHE MPUEMBI KaK
o011ero, Tak ¥ KOHKPETHOTO XapakTepa. OTHU NMPUEMBI, B YaCTHOCTH, (OPMHPYIOTCS NPU TMOMCKE pEIIeHUs 3a/]ad BBICIIMX YpOBHEH cioxkHocTH. Jlns
a/JlanTalyy B COBPEMEHHOM MH()OPMAITMOHHOM OOIIEeCTBE BaXKHBIM (DaKTOpOM sBIIsIeTCS POPMUPOBAHHE MATEMATHYECKOTO CTUJISI MBIILIJICHHUS], BKJIIOYAIOIIee
B ce0sl MHAYKIMIO U JeTyKIIHI0, 0000IIeHHe U KOHKPETH3aIlMIO, aHAJIU3 U CUHTE3, KJIAaCCU(MKALIMIO M CUCTEMAaTU3aINI0, a0CTparupoBaHUEe U aHAJIOTHUIO.



OqueHHe MaTEMaTHUKU [[aéT BO3MOXHOCTb MIKOJIBHUKAM HAYYUTHCA IUIAHUPOBATH CBOIO [JCATCIBHOCTb, KPUTHYCCKHU OLCHHMBATH CBOIO
ACATCIIBHOCTD, IPUHUMATL CAMOCTOATCIIbHBIC PCHICHUA, OTCTAUBATh CBOU B3IJIAbI U y6€)i(I[GHI/ISI.

3HAKOMCTBO C MCTOPHEH Pa3BUTHS MAaTEMATHKH KaK HAyKH (OPMHUPYET y ydalIMXCs MPEICTaBICHHUS O MaTeMaTHKe KaK 4acTH OOIeYeI0BEeYeCKOM
KYJIBTYPBI.

3HaYNTENbHOE BHUMAHUE B U3JIOKEHHUHU TCOPETUYCCKOTO MaTcpHraia Kypca yaACIACTCA €ro MOTUBAlUU, PACKPBITUIO CYyTH OCHOBHBIX HOH;ITI/If/'I, Hﬂeﬁ,
MeTon0B. O0yueHHe MOCTPOCHO Ha 0a3e TEOPHM Pa3BHUBAIOIIEr0 OOy4EHHs, YTO JOCTUTAETCSI OCOOCHHOCTSIMH HM3JIOKCHHS TEOPETHYECKOTO Marepuaia H
YIPOXHEHUSIMH Ha CpPaBHEHME, aHAJIW3, BBIACIECHHE TJIABHOTO, YCTAHOBJICHHE CBs3eH, Kiaccupukanuioo, oboOmenne u cucremartusamuio. Ocobo
AKINCHTUPYETCA COACPKATCIBHOC PACKPBITUC MATEMATUYCCKHUX HOHﬂTHﬁ, TOJIKOBAHHUEC CYIIHOCTHU MATEMATUYCCKHUX MCETOJ0OB U 00J1acTH HUX MMPUMCHCHUA,
ACMOHCTpanuAa BO3MOKHOCTEH MMPUMCHCHUS TCOPETUICCKUX 3HAHUH AJid pCIICHUA 3aaa4 MPUKIAAHOTO XapaKTepa, HAIpUMEpP, PCIICHUEC TCKCTOBBIX 3a/a4,
JICHEe)KHbIE U TPOIEHTHHIE pacyeThl, yMEHUE MOJIb30BATHCSA KOJIMYECTBEHHON HMH(OpMalMel, NpeAcTaBIeHHON B Pa3iInYHbIX (OpPMAX, YMEHHUE «UUTATh»
rpaduxu. Oco3HaHue OOIIEro, CYIIECTBEHHOIO SIBISETCSI OCHOBHOM 0a30il [uisl pelieHus yhnpaKHEHWH. BaXXHO NMpHUBOIUTH [€TalbHBIE TMOSICHEHUS K
PEIICHNUIO THIIOBBIX pra)KHeHHﬁ. OTHM PACKPBIBACTCA CYyTh METOJA, MMOAXO0JAAd, MPEAIAaracTCa aJIrOPUTM WM OBPUCTUYCCKAA CXEMaA PCIICHUA ynpa}KHeHI/If/'I
OTIPEECIIEHHOTO TUIIA.

2. O0mas xapakTepUCTHKA Kypca MaTeMaTHKH

ConepkaHre MaTeMaTHYeCKOro oOpa3oBaHMs TPEACTABICHO B BHUIC CICAYIONIUX COACPKATEIbHBIX pa3ielioB: «Apugpmemuxa», «Hucnoevie u
OyKkeeHnHble evlpadricenusn. Ypasnenusn», <«Ileomempuueckue ¢uzypeol. H3zmepenue czeomempuueckux 6enuduUn», <IIeMeHmbl CMaAmucmuKu,
eéepoamuocmu. Komounamopnwie 3adauu», «Mamemamuxa 6 ucmopuyeckom pazeumuuyn, «Anceopa», «Hucnosvie mmuosrcecmear, «Dynkyuuy,
«Inemenmol NPUKIAOHOU MAMEMAMUKUY, «Azedpa 6 ucmopuueckom pazeumuu)

Conepxxkanne paznena «Apugpmemuxa» CIykuT 0a30d s JadbHEHIIEr0 H3y4EHHUs YYalIUMHUCS MAaTEMAaTHMKH M CMEXKHBIX JUCIHUILUINH,
CIOCOOCTBYET Pa3BUTHIO BBIYMCIHMTEILHON KYJAbTYPBl W JIOTHYECKOTO MBINUICHHUS, (DOPMUPOBAHHMIO YMEHHS IOJIb30BaThCS QJITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX B MIOBCEIHEBHOM KU3HHU. Pa3BUTHE MOHATHS O YKCIIC CBA3aHO C U3yYCHUEM PAIIMOHAIBHBIX YHCEI:
HaTypaJbHBIX YUCEN, OOBIKHOBEHHBIX U JECATUYHBIX APOOCH, MOJOKHUTEIBHBIX U OTPUIIATEIILHBIX YHCEIL.

Copepxanue paznena «Hucnosvle u dykeennvle sviparcenus. Ypaenenus» GopMupyeT 3HAHUS O MaTeMaTH4eCKOM si3bike. CyIecTBeHHAsl pOJlb
IIPH 3TOM OTBOJMUTCS OBJAJCHUIO (POPMAlIbHBIM ammapaToM OYKBEHHOTO ucyuclieHus. M3yueHue matepuana cnocoOCcTByeT (OPMHUPOBAHUIO Y YUAIlU XCS
MaTeMaTHYeCKOro anmnapara perieHus 3a/1a4 ¢ MOMOIIBI0 YpaBHEHUH.

Copepxanue paznena «I eomempuueckue puzypol. Himepenusa zeomempuueckux eenuuun» GOPMUPYET Y y4HaIIUXCS TOHATUS T€OMETPUUECKUX
¢buryp Ha MIOCKOCTH U B MPOCTPAHCTBE, 3aKJIaJbIBAET OCHOBHI ()OPMUPOBAHHUS T€OMETPUUECKON «peun», pa3BUBAET MPOCTPAHCTBEHHOE BOOOpakeHUE U
JIOTMYECKOE MBIIIJIEHHE.

Cogmepxanue pasznena «Jaemenmsl cmamucmuku, eeposmuocmu. Komobunamopuvie 3adauu» - 00s3aTENbHBIII KOMIIOHEHT MIKOJIEHOTO
o0pa3oBaHUs, YCHIMBAIOIMINNA €r0 MPUKIATHOE U MPAKTUYECKOe 3HAYeHHe. JTOT MaTepHall HeoOXOauM, MPEKae BCEro, s (OPMUPOBAHUS Y yUAIIUXCS
(YHKIIMOHATBHOW TPAMOTHOCTH, YMEHUSI BOCIIPUHUMATh M KPUTUYECKH aHATM3UPOBATH HHPOPMAIIHIO, TIPECTABICHHYIO B Pa3IMYHBIX (opMax, TOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHUX pEallbHbIX 3aBHCHUMOCTEH, MPOHM3BOJAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacuéThl. M3yueHune OCHOB KOMOWHATOPUKHU
MO3BOJIMT yYaIIeMYCs OCYIIECTBISTh PACCMOTPEHHUE CITydaeB, epedop BApUAHTOB, B TOM YHCIIE B MPOCTEUIINX MPUKIIATHBIX 3a/1a4ax.



Paznen «Mamemamuka ¢ ucmopuueckom pazeumuuy npenHazHadeH 1 GopMUPOBaHUS MPEACTABICHUN O MAaTEeMaTHKE KaK YaCTH YEIOBEYECKOM
KYJIBTYpPBI, JUIsl OOLIET0 pa3BUTHUS MIKOJIBHUKOB, IS CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKON cpeabl 00yueHus. Ha Hero He BBIIENACTCS CHENUATBHBIX YPOKOB,
YCBOEHME €r0 HE KOHTPOJUPYETCS, HO COJAEp KaHME ITOr0 pasjiena OPraHu4yHO MPUCYTCTBYET B YUEOHOM IPOLIECCE KAaK CBOEro pojia ryMaHUTapHbIN (OH
IIPU PaCCMOTPEHUH NPOOIEMATUKN OCHOBHOT'O COJIEPKAHUS MAaTEMATUYECKOT0 00pa30BaHuUs.

Copneprxanue pazzaena «Anzedpa» criocoocTByeT GOPMUPOBAHUIO Y YIAITUXCS MATEMAaTHIECKOTO armapara Jjisl pelIeHHs 3a/1a4 U3 pa3HbIX pa3zesioB
MaTeMaTHKH, CMEXHBIX IPEAMETOB, OKpYXaloulell pealbHOCTH. fI3bIK anreOpbl MOJUYEPKUMBAET 3HAUEHHE MATEMATUKH KaK SI3bIKa JUISl MOCTPOCHMUS
MaTeMaTHYEeCKUX MOJIENICH MPOIECCOB M SBJICHUH pealbHOr0 Mupa. B 3amaun u3ydeHus anreOpsl BXOAAT TAKKE Pa3BUTHE aJITOPUTMHYECKOTO MBIIIJICHHS,
HE00X0IMMOT0, B YACTHOCTH, JUIsl OCBOEHMSI Kypca HH(POPMATHKH, OBJIaJICHUE HaBbIKaMU JIeYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHne cuMBOJIbHBIX (OpM
BHOCHUT cHelM(HUUECKUid BKJIaJ B pa3BUTHE BOOOPaKEHMs YHalUXcCs, UX CIOCOOHOCTEN K MaTeMaTH4YeCcKOMY TBOPUYECTBY. B OCHOBHOM miKoJie MaTepual
TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKEHHUH, a BOMPOCHI, CBI3aHHBIE C UPPAITHOHAIBHBIMUA BBHIPAKECHUSIMHU, C TPUTOHOMETPUUYECKUMH (PYHKIIMS MU U
peoOpa3oBaHMUsIMU, BXOJAT B COJIEpKaHUE Kypca MAaTEMaTUKU Ha CTapIIel CTyleHu oOydeHHUs B ILIKOJIE.

Paznen «Hucnosvie muoscecmeay HalleJleH Ha MaTEMaTHUECKOE Pa3BUTHE ydalluxcs, JOPMUPOBAHUE Y HUX TOYHO, CKATO U SCHO M3J1araTh MbICIH
B YCTHOM M MMCBbMEHHOM peyH.

Conepxxanne pazaena «@ynkyuuy» HAIEICHO Ha TOJIYYCHHUE MIKOJbHUKAMHU KOHKPETHBIX 3HAaHUW O (PYHKIIMM KaK BaKHEHIEH MaTeMaTHUYeCKOU
MOJENU JJIsi ONMCAaHWA W UCCIEIOBaHUS Pa3HOOOpPa3HBIX MpolieccoB. M3yueHue 3TOro marepuana CIOCOOCTBYET PAa3BUTHIO Y YydallUXCS YMEHUS
HCIO0JIb30BAaTh PA3JIMYHbIE S3bIKM MAaT€MaTUKH (CIOBECHBIM, CUMBOJUYECKHM, rpapuueckuii), BHOCUT BKJIaJ B (OpPMHUpPOBAHHE MPECTABICHUN O PO
MAaTE€MAaTHKU B PA3BUTHU [IUBUIIN3ALHUH U KYJIbTYpPHI.

Conepxxanue paszznena «nemenmsl RPUKIAOHOU MameMamuKuy» PacKpbIBalOT IPUKIAAHOE U MPAKTUYECKOE 3HAYCHHSI MAaTEMAaTUKN B COBPEMEHHOM
Mmupe. Matepuan ciocoOcTByeT (OpMHPOBAHUIO YMEHUS IPEICTABIATh U aHATU3UPOBATH HH(POPMAIIHIO.

Paznen «Ancebpa 6 wucmopuueckom pazeumuu» TpenHA3HayaeTcs NS (QOPMHpPOBAHUS TMPEACTaBICHUM O MaTeMaTHKe Kak YacTh
YeJI0BEYECKOUKYIbTYPHI, 7151 OOLIEr0 pa3BUTHSI HIKOJIBHUKOB, CO3/1aHUS KYJIbTYPHO- UCTOPUYECKON cpeibl 00ydeHusl.

Lenb conepxanusi pasnena «leomempus» — pa3BUTh Yy YydYalllUXCsl MPOCTPAHCTBEHHOE BOOOpaXEHHME U JIOTMUECKOE MBIILJICHHE IyTeM
CUCTEeMAaTUYECKOTO M3y4YEHHsI CBOMCTB reOMETpUYECKHX (UTyp Ha IJIOCKOCTH M B MPOCTPAHCTBE M MPUMEHEHMsI ITHX CBOMCTB HpPHU pPELICHUH 3ajad
BBIYMCIIUTEIBHOIO M KOHCTPYKTUBHOrO Xapakrepa. CyHIECTBEHHAs pOjb IPU 3TOM OTBOAMTCS PA3BUTHIO TeOMETpudyecKoM uHTyuuuu. CoderaHue
HarJIITHOCTH CO CTPOTOCTBHIO SBJISAETCS HEOThEMJIEMOW YacThl0 T'E€OMETPHUYECKUX 3HaHWW. Martepuan, oTHocsamuiics k Onokam «KoopauHaTel» u
«BekTopbl», B 3HAUMTENbHON CTEMEHH HECEeT B cebe MEKIPEAMETHbIE 3HAHHS, KOTOPbIE HAXOAAT NMPUMEHEHHE KaK B Pa3UYHBIX MaTeMaTHYeCKHUX
JUCUUILIMHAX, TaK U B CMEXHBIX MPEIMETaX.

Conepxanue Kypca reoMerpuu B 7-9 kjaccax MPEACTABICHO B BHJIE CIHEAYIOUIMX COJIEpKATENIbHBIX pa3neioB: «I eomempuueckue guzypory,
«H3mepenue zeomempuueckux eenuuuny, «Koopounamor», «Bekmopuwr», «I eomempus 6 ucmopuueckom pazeumuuy.

Copnepxxanue pazaena «l eomempuueckue puzypwvry CIyxuT 0a30il Ul JanbHEHIIEro M3ydeHus ydauiumucs reomeTpuu. M3yueHue martepuana
crocoOcTByeT (POPMUPOBAHHIO y YUAIIUXCS 3HAHUN O TEOMETPUUYECKON UType KaK BaKHEHIIIeH MaTeMaTUYECKON MOJIENH JIIsl OTIMCaHUs PEAIbHOTO MUpA.
['maBHas 1enp JAHHOTO pas3fena — pa3BUTh Yy YYalllUXcsl BOOOpaKEHHWE M JIOTUYECKOE MBIIUICHHE MYTEM CHCTEMAaTUYECKOTO H3yYeHHs] CBOWCTB
reoMeTprueckux (GUryp ¥ MPUMEHEHHUs STUX CBOWCTB MPH PELICHUH 3a7ay BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOTO Xxapaktepa. CyllecTBEHHas: POJb MPH
3TOM OTBOJUTCS Pa3BUTHUIO FeoMeTprueckoi MHTyninu. CodyeTaHne HariasAHOCTU C (OPMAIbHO-IOTUYECKUM TOIXO0I0M SBJISETCS HEOThEMJIEMOU YacThIO
reOMETPUUYECKUX 3HAHUM.

Copnepxanue pazzaena «HM3mepenue zeomempuueckux ¢eauquny pacuupseT U yriyosseT NpeICTaBIeHUs yJauuxcsi 00 U3MEPEHUsX JUIMH, YTIJIOB U



wiomaaed ¢Guryp, crnocoOcTByeT (GOPMUPOBAHUIO TPAKTHYECKUX HABBIKOB, HEOOXOJMMBIX KaK IPH PEIICHHA TEeOMETPUYSCKHX 3ajJad, Tak U B
MOBCECIHEBHOM KU3HH.

Conepsxanue pazaenoB «Koopounamury, « Bekmopur» pacivpser U yriryOusieT peACTaBICHHS YYalllUXCsl O METOIe KOOPJIMHAT, Pa3BUBACT YMEHUE
MIPUMEHATH aJIreOpanyecKuii anmapar mIpyu peIeHuH TEOMETPUUYECKUX 3a/1a4, a TAKXKE 3a7a4 CMEKHBIX TUCIUTUINH.

Pasnen «l'eomempus ¢ ucmopuueckom pazeumuuy, COICPKaHUE KOTOPOro (parMeHTApHO BHEIPEHO B H3JIOKCHHWE HOBOTO MarepHalia Kak
CBEZICHHS 00 aBTOpaxX M3y4aeMbIX (DAKTOB M TEOPEM, UCTOPUHU MX OTKPBITHS, NMPEAHA3HAUCH I (POPMHUPOBAHUS NPEICTABICHUNA O TE€OMETPUU KaK YaCTH
YEJIOBEUYECKOU KYIbTYPHI, JJIs O0IIETO pa3BUTHUS IIKOJIHHUKOB, AJI CO3/IaHUS KYIbTYPHO-HUCTOPUYECKOM Cpeibl 00yUEHUsI.

3. MecTo kKypca MaTeMAaTHKHU B YUeOHOM IJIaHE

CornacHo yueOHOMY TUIaHy B 7—9 Kitaccax u3ydaeTcsl yueOHBIN Kypc «Anredpay, KOTOPHIN BKIIIOYAET CIICIYIOIINE OCHOBHBIE Pa3/Ieiibl COICPKAHUS:
«Yucma M BBIYHCICHUS», «ANTeOpandecKkne BHIPOKEHUS», «YpaBHEHHS W HEpaBEHCTBa», «DyHkmum». OOIee YHciIo YacoB, PEKOMEHIOBAHHBIX IS
M3y4eHus yaeOHoTO Kypca «Anredpay, — 306 gacos: B 7 kimacce — 102 vaca (3 gaca B Henenmo), B 8 kimacce — 102 gaca (3 waca B Henenmio), B 9 ximacce — 102
yaca (3 yaca B HEJIeJ0).

VYueonniii kypc «['eomMeTpusy BKIIOYAET CIEAYIOIINE OCHOBHBIC pa3lieibl cojepkanus: «['eomerpudeckue Gurypbl u ux cBoucTBay, «M3mepeHue
reOMETPUUECKUX BEIMUUHY, «J{eKapTOBbl KOOPAUHATHI Ha TIOCKOCTHY, «BekTopb», «/IBrkenus miaockoctuy, «IIpeodbpazoBanus nmogodus». Ob1iee 9ucio
4acoB, PEKOMEHIOBAHHBIX IS U3ydeHus1 yaeOHoro Kypca «['eomerpusi», — 204 vaca: B 7 kitacce — 68 gacoB (2 yaca B Henemo), B 8 kimacce — 68 gacoB (2
yaca B HEJIENI0), B 9 kimacce — 68 yacoB (2 4aca B HEJIENIO).

VYueOHblii Kypc «BeposSTHOCT, M CTaTUCTUKa», B KOTOPBIM BXOoAAT pasnensl: «lIpencraBieHre NaHHBIX M ONUCATeNIbHAs CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEeHTh KOMOUHATOPUKNY, «BBeeHNe B TEOPHIO TpadoBy.

OO61ree 9uCiIO0 4acoB, PEKOMEHIOBAaHHBIX JIJIsl M3Y4YeHHsST ydeOHOro Kypca «BepostHOCTh U cTaTrcTHKay, — 102 vaca: B 7 kiacce — 34 4daca (1 vac B
Heqeno), B 8 kimacce — 34 yaca (1 gac B Hepento), B 9 kimacce — 34 vaca (1 gac B Heenio).

4. Tlnanupyembie (0:KHAAEMbI€) Pe3YIbTATHI 00y4eHHSs

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/JbTaThbl OCBOEHUS NPOrpaMMbl y4eOHOTr0 Kypca «Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKOe BOCIINTAHHE:

IIPOSIBIICHUEM MHTEpeca K NPOIIOMY M HACTOSIIEMY POCCHUMCKOM MAaTeMaTHKH, ICHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSAM POCCHMCKHX
MaTeMaTHUKOB U POCCUICKOIN MaTeMaTH4YeCKOH IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTIDKEHUM B IPYrUX HayKax U MPUKIAJHBIX chepax;

2) rpaKIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:



TOTOBHOCTBHIO K BBIITOJIHECHHUIO O6$I3aHHOCTeI71 TpaXXJaHWHa U pCaJin3alu €ro Mmnmpas, IPCACTABJICHUEM O MATCMATHYCCKUX OCHOBAX q)yHKLII/IOHI/IpOBaHI/ISI
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO 00IecTBa (HampuMep, BBIOOPHI, OMPOCKI), TOTOBHOCTHIO K OOCYXICHHUIO ITHUYECKUX MPOOIIeM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ HAayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbHOCTH y‘-IéHOFO;

3) TpyaoBO€e BOCIMTAHHE:

YCTaHOBKOﬁ Ha aKTUBHOC Y4YaCTUC B PCHICHUH IMPAKTHYCCKUX 3adad MaTeMaTHYECKOU HAIpaBJICHHOCTHU, OCO3HAHHUEM BA)KHOCTU MATCMATUYCCKOI'O
o0pa3oBaHUs Ha MPOTHKEHUHM BCEH KU3HU JUIS YCIICITHOW PO(ECCHOHATBFHON IEATEIIFHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHM, 0CO3HAHHBIM BHIOOPOM
Y IOCTPOEHUEM UHAMBHIYaJIbHOM TpaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHATBPHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MAaTEMaTUYECKUX OOBEKTOB, 3ajJad, PEHICHUH, pacCyKIEeHUN, YMEHHUIO BUJIETh
MaTEMAaTHYCCKHUEC 3aKOHOMEPHOCTHU B HCKYCCTBEC;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpI/IeHTaI_[I/IeI\/'I B ACATCIBHOCTU HAa COBPEMCHHYIO CUCTEMY HAYUYHBIX Hpe}ICTaBHCHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTHA YCJIOBCKaA, IIPUPOABLI U
O6HleCTBa, HOHUMaHHUEM MaTeMaTHUYECKOU HaYyKH KakK C(i)epm qeJI0BEUECKOHN ACATCIBHOCTH, DTAIIOB eé Pa3BUTHA U 3BHAYUMOCTHU IJId pa3sBUTHUA HUBUJIIN3allNH,
OBJIAICHUEM S3BIKOM MAaTEMAaTHUKHN U MaTeMaTHYEeCKOHU Ky.]'II)TypOI\/’I KaKk CpCACTBOM IIO3HAaHHUA MHpPA, OBJIAACHHEM HpOCTeI\/’IIHI/IMI/I HaBbIKaMH
HCCIIEIOBATENIbCKON JeSITENbHOCTH;

6) pusnyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPHI 310POBbSI M IMOIMOHAJIBLHOIO 0JIAT OOy YU :

TOTOBHOCTBIO TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B HMHTEpecax CBOETO 3J0pPOBbS, BEACHHUS 3I0pOBOro 00paza XU3HU (3J0pOBOE NUTAHHE,
cOalaHCUPOBAHHBIA PEXXUM 3aHATHH W OTIbIXa, peryispHas (u3ndeckas aKTUBHOCTB), CHOPMHPOBAHHOCTHIO HaBbIKA pedICKCUM, MPU3HAHHUEM CBOETO
IpaBa Ha OIMOKY U TaKOr'o K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHE:

OpUEHTallel Ha MNpPUMEHEHHWE MAaTeMaTH4YeCKHMX 3HAaHUW MJIs pelIeHHs] 3a1ad B 00JacTH COXPAHHOCTH OKPYXKAIOIIEH Cpelbl, IIAaHUPOBAHUS
MIOCTYIIKOB U OLEHKU UX BO3MOXKHBIX MOCIJIEJICTBUM ISl OKPYXAIOIIeH cpelibl, 0CO3HAHHEM IJI00AIBbHOTO XapaKTepa 3KOJOTUYECKUX MPOoOiIeM U MmyTeil ux
pelIeHNUS;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COLMAJIbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHSIX HEOTPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIESTEIbHOCTh, B TOM
YHClie YMEHUE YYUTHCS y APYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM /I€ATEILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OTBITA IPYTHX ;

HE0OX0IMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHWM, B TOM Yucie (POPMYIHpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIe
paHee HeU3BECTHBIX, OCO3HABATH JEPUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHIPUHHUMATh CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOUIUH KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAaEeMbIE PelIeHHsI U JecTBUS, GOpPMYIHpPOBaTh U OIICHUBATh PUCKU U TOCIENCTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI



Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA

ba3oBblenornyeckueneicTBUS:

BBIABJIATE U XapaKTCPU30BaTh CYHICCTBCHHBIC ITPU3HAKU MATECMAaTUUCCKUX O6T)€KTOB, HOHFITHIZ, OTHOIICHUI MCXKAY IMMOHATHUAMU, (1)OpMy.HI/Ip0BaTI>
ONpCACIICHHUA HOH?ITPIfI, YCTaHaBJIMBAaTb CYHIGCTBGHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(i)I/IKaIII/II/I, OCHOBaHUusA 14 O606HI€HI/I$I U CpaBHCHUA, KPUTCPHUHN
IMPOBOAVMMOTI'O aHAJIN3A,

BOCIIPUHUMATh, GOPMYIUPOBATH U MPe0OPa30BIBATH CYKJICHUS: YTBEPAUTEIbHBIE U OTPUILIATEIbHbIE, €IMHUYHbIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOpEUMs B (PaKkTax, JaHHBIX, HAOIIOACHUAX M YTBEPKACHUSX, MPEAIararhb
KPUTEPHUU VISl BBISIBJIEHUS 3aKOHOMEPHOCTEN M POTUBOPEUNI;

ACIAaTh BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX 1 HHAYKTUBHBIX YMOSaKJ'IIO'-IeHI/II\/II, YMOSaKHIO‘IeHI/Iﬁ I10 aHAJIOT'UH,

pa3bupath JoKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUM (MIPSMbIE U OT MPOTUBHOTO), MPOBOJIUTH CAMOCTOSITEIbHO HECIIOKHBIE 10Ka3aTeIbCTBA
MaTeMaTH4eCKUX (pakTOB, BBICTpAUBATh ApryMEHTAIIUIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHbBIE PACCYKIACHMUS,

BBIOMpaTh Croco0d pemieHus y4eOHOW 3amayu (CpaBHHUBATh HECKOJIBKO BApHAHTOB PEIICHHS, BBHIOMPATh HauOosiee MOAXOMSIHA ¢ YyIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBblenccienoBarehLCKUEACHiCTBHSA.

HCII0JIb30BATh BOIIPOCHI KaK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, Mpoliemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MMpOBOAUTL IO CaAMOCTOSATCIIBHO COCTABJICHHOMY IJIAHY HECII0KHBIM OKCIICPUMCHT, HeOO0JIbIIIOE HCCJIICAO0BAHUC 10 YCTAHOBJICHUIO 0CcoOeHHOCTEN
MaTeMaTH4YCCKOI'O O6T:>€KTa, 3aBHCHUMOCTENH 00BEKTOB MCKIY 0060171;

CaMOCTOATCIBHO (bOpMy.]'IPIpOBaTB O606H.ICHI/I${ W BBIBOJIBI 11O PE3yJibTaTaM HpOBe,I[éHHOFO Ha6J'IIO,I[eHI/I$I, HCCIICA0BaHUs, OOCHUBATHL JOCTOBCPHOCTDH
MOJIYYCHHBIX pPE3YJIbTaTOB, BEIBOJIOB 1 O6O6H.[€HI/II71;

MMPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUC NTPOLECCA, a4 TAKIKEC BBIABUI'ATb MPCAIIOJIOKECHUA O €T0 pa3BUTUN B HOBBIX YCIIOBHUAX.

Padora ¢ undopmanueii:

BBIABJIATH HCEAOCTATOYHOCTE U M30BITOYHOCTD I/IH(pOpMaLII/II/I, JaHHBIX, HCO6XOI(I/IMBIX JUI pCIICHUA 3a1a4U;



BBIOMPATh, AHATM3UPOBATH, CUCTEMATU3NPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS;

BBIOMpaTh (opMy mpeAcTaBlieHUs WHDOpPMAIMM W WJUTFOCTPUPOBATH pEIIaeMbIe 3aJa4dl CXEMaMH, auarpaMMam#, WHOW Tpadukod U uX
KOMOHHAILIUSIMU,

OLICHUBATh HaIIé)KHOCTB I/IH(l)OpMaIII/II/I IO KPpUTCPUAM, ITPECIIOKCHHBIM YUYHUTCIICM WA C(l)OpMy.HI/IpOBaHHI)IM CaMOCTOATCIIBHO.

KOMMyHI/IKaTHBHbIeyHI/IBepCaﬂbﬂbley‘leﬁﬂblelleﬁCTBlflﬂ .

BOCIIpMHUMAThb U q)OpMyanOBaTI) CY)XICHHA B COOTBECTCTBHUH C YCIOBUSAMH U LCIISIMU O6IHCHI/I$[, SAICHO, TOYHO, I'PAMOTHO BbIPAXXaTb CBOIO TOYKY
3pC€HHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBATh IOACHCHUS IO XOAY PCHICHUA 3a1a4i, KOMMCHTUPOBATD HOJ'Iy‘-IGHHBIfI PE3YJIbTAT,

B X0Jie OOCYKJIEHUS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY)KIaeMOU TeMbI, MPOOJIEMBI, PeIIaeMOl 3a7aud, BHICKA3bIBATh HJICH, HAllCJICHHBIC Ha
TOMCK PEIIEHUs, COTIOCTABIIATh CBOM CYXKACHHS C CYKJIECHUSMH JPYTUX YJ4aCTHUKOB JHAJIOTa, OOHAPYKHBATh Pa3IMYUe M CXOJICTBO TO3UIUHU, B
KOppeKkTHOH (hopme GopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

MIPE/ICTaBIATh PE3YNbTaThl PeUICHH 3aa4H, SKCIIEpUMEHTA, UCCIIeI0BaHus, POEKTa, CAMOCTOATEIBHO BEIOMPATh (JOpMaT BBICTYILJICHUS C YIETOM
3a/1a4 Mpe3eHTaIi U 0COOEHHOCTEN ayUTOPHH;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYILIECTBA KOMAHIHON U HHANBUAYATbHON pabOThI IPU PELICHUH YUeOHBIX MaTeMaTHYECKHX 3a]1a4;

MPUHUMATh 1I€JIb COBMECTHOM JESITENbHOCTH, IJIAHUPOBATh OPTaHM3AlMI0 COBMECTHOM paboThl, pachpenesaTh BUAbI padoT, IOTOBapHUBATHCH,
o0cyXIaTh mporiecc U pe3yibTat padboThl, 00001I1aTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CYKaeHHS, OOMEH MHEHHUSMH, MO3TOBbIE IITYPMbI U APYrHUE), BHIIOJIHATH CBOIO YaCTh pabOThI U
KOOPJIUHUPOBATh CBOU JACWUCTBUS C APYrUMHU YIEHAMU KOMaHbl, OILICHUBATh KAayeCTBO CBOErO BKJIaJa B OOIMIMI MPOAYKT MO KPHUTEPUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH, AJITOPUTM pEIICHUs 337a4M (MM €ro 4acTh), BBIOMpaTh COCO0 pelIeHHs ¢ YUETOM MMEIOIIUXCS PECYypCcOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yU€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOHL, 3MOLIHOHAIbHBIMHHTEJVIEKT:

BJIaJ€CTh crocoboamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMMPpOoLECCa U PE3yJibTaTa PCIICHUA MaTeMaTHIECKOM 3aaa4u,



® [pPEIBUAETH TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTH IIPU PEIICHUM 3aJadd, BHOCUTb KOPPEKTHBBI B JCATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENLCTB, HAACHHBIX OIINOOK, BHISIBJICHHBIX TPYJHOCTEH;

® OLEHUBAThb COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LENU U YCIOBUSAM, OOBSCHATh MPUUYUHBI JOCTHXKEHUS WM HEJIOCTHUKEHUS
1eJI, HAXOUTh OLINOKY, TaBaTh OIIEHKY MIPHOOPETEHHOMY OIIBITY.

I[lnanupyeMble TpeaIMeTHbIe Pe3yJabTaThl OCBOECHHSI NMPOrpaMMbl Y4eOHOro Kypca «AJiredpa» Ha YpPOBHe OCHOBHOIO 0O0IIero
o0pa3zoBaHus

K xonIty 00yuenust B 7 kjacce 00y4Jaronuics moayduT CIEIYIONINE TPEIMETHBIC PE3YIbTaThI:

Yucaa v BbIYUCTEHUS

BEITIONIHATE, COYeTast YCTHBIC M MUCHMEHHBIC TPUEMBI, apu(hMETHICCKIE ICHCTBUS C PAITMOHATLHBIMA YHCIIAMH.

Haxonuth 3HaYeHWS YWCIIOBBIX BBIPAXKCHHHA, TMPUMEHSATh Pa3HOOOpa3HbIC CHOCOOBI W TPUEMBI BBIYUCIICHUS 3HAYCHHWU JPOOHBIX BBIPAKCHUH,
coJIepXKariux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[TepexoauTs OT 0fHOM (OPMBI 3aITUCH YHCEN K APYroi (peoOpa3oBhIBATh NECATUUHYIO APOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbInoyHATE TPUKUAKY U OLIGHKY pe3yjbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHWH YHUCIIOBBIX BbIpaKCHUI. BBINONHATH OEHCTBHUS CO CTENEHSIMH C
HaTypaJIbHBIMU TIOKa3aTesIMHU.

[IpuMeHsTh PU3HAKK JEIMMOCTH, Pa3i0KeHHe Ha MHOKUTEIN HaTypallbHbIX YHCET.

Pemarh mnpakTUKO-OpUEHTHUPOBAHHBIE 33Jauyd, CBA3AHHBIE C OTHOLIEHHWEM BEJIWYHH, MPOMOPIUOHATBLHOCTBIO BEJIIMYHMH, MPOLEHTaMHU,
HMHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS 3a/1a4 ¢ yYETOM OTPaHUYECHUMN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX 0OBEKTOB.

AsredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpandeckyto TePMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MIPOIIECCe OCBOCHHS yUeOHOTO MaTepHaia.

Haxonauth 3HaueHus OYKBEHHBIX BHIPKEHUH MPU 3aJaHHBIX 3HAUCHUSX MEPEMEHHBIX.

BrimonHATs ipeoOpa3zoBaHus 1EI0T0 BRIPAKEHNUS B MHOTOWICH MTPUBEICHNEM MOJJOOHBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BhIMoNIHATE yMHOKEHHE OTHOUJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSATHh (POPMYIIBI KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh Pa3ioKEHHE MHOTOWIEHOB HA MHOXKHUTEIM C TOMOIIbIO BBIHECEHUS 3a CKOOKH OOIIero MHOXXHUTENS, TPYNIHPOBKH ClaraeMbiX,
npuUMeHeHHs POpPMYIT COKpAIIEHHOTO YMHOKEHUS.

[TpumensaTH MpeoOpa3zoBaHusl MHOTOWICHOB /ISl PEIICHUS Pa3UYHbIX 3a/1a4 U3 MAaTEeMaTUKH, CMEKHBIX TPEIMETOB, U3 PEATbHOMN MPaKTUKH.

Hcnonb30Bath CBOICTBA cTEMEHEH C HATypallbHBIMU MOKa3aTeISIMU [Tl PE0OPa30BaHUS BHIPAKEHUH.



YpaBHeHusI 1 HEPaBEHCTBA

Pemrars yMHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, IPUMEHss IIpaBuia NEPEXoAa OT UCXOAHOIO YPaBHEHHUs K PaBHOCHIBLHOMY emy. [IpoBepsrts,
SIBJISIETCS JIM YUCIJIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPABHEHUN U X CHCTEM.

[TonOGupath mpuMepHI Map YUCed, SBISIONIMXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS TIEPEMEHHBIMH.

CTtpouTh B KOOPAMHATHOH TUIOCKOCTH T'paUK JUHEHHOTO YpaBHEHHsS C IBYMS MEPEMEHHBIMH, NOJIB3YACh TPa(UKOM, IPUBOIUTH IPUMEPHI PELICHU 5
YpaBHEHHUS.

Pemath cucteMsl IByX TMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE IpadUyEeCcKH.

CocraBnaTh W pewiaTh JUHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEWHBIX ypaBHEHHUH IO YCJIOBMIO 33Ja4d, MUHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOJIY4YE€HHbIN pe3yibTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAMHATaM, Jy4M, OTPE3KH, MHTEpPBAJbI, 3allUChIBATh YUCIIOBBIE
MIPOMEXYTKU Ha aIredpanvyeckoM s3bIKe.

OTmeudaTh B KOOPIUHATHOM IMJIOCKOCTH TOUKHU IO 3a/IaHHBIM KOOPJMHATaM, CTPOUTh I'paduku TUHEHHbIX QyHKIUH. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh ¢ MOMOILIBI (PYHKIMI HM3BECTHBIE 3aBUCMMOCTH MEX]y BEIMYMHAMHU: CKOPOCThb, BPEMsl, pacCTOSHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTh 3HaueHne GpyHKIMN 110 3HAaYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmoco® mpencTaBieHUs W aHaau3a WHGOPMAIIMK, U3BJIEKaTh U MHTEPIPETUPOBATh HHPOPMALINIO U3 TPa)UKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K koH1y 00y4eHus B 8 kj1acceoOyyaromuiicsl MOIy4UT CIASAYIOINE IPEAMETHbIE PE3yIbTaThl:

Yucia 1 BBIYUCICHHUSA

Vcnonp3oBaTh HayalbHble NPEICTABICHHUS O MHOXECTBE ICHCTBUTENBHBIX YHMCEN JUISI CPAaBHEHUS, OKPYIJIEHHsS W BBIYMCICHMH, HM300paxarb
NeWCTBUTENbHBIE YNCIIa TOYKAMH HA KOOPJUHATHON NPSIMOIA.

[IpuMeHsATh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHblE KOPHM, HCHOJIB3YS IpU HEOOXOAUMOCTH KaJbKYJIATOD,
BBITNOJIHATE peo0pa30BaHMsl BEIPAXKEHUH, COIepKaIlUX KBaJIpaTHbIe KOPHU, CIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBatk 3anMcy 60IBLIINX M MAJIbIX YHCET C IOMOIIBIO AECATUUHBIX po0eit 1 ctenenel yncna 10.

AuredpanyecKkue BbIPaKeHH

[TpuMeHsTh MOHATHE CTENEHHU C IIeTIbIM NIOKa3aTeleM, BBIIOIHATh TPeoOpa3oBaHus BEIPAKEHUH, COAEPIKAIIMX CTEIICHHU C LIEJIbIM TOKa3aTesIeM.

BBINONHATE TOXJIECTBEHHBIE MPE0Opa3oBaHMsl PALMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE NMpaBWJI JEHCTBUH HaJ MHOTOWIEHAMH U alreOpanyecKuMH
IpoOsIMHU.

PacknaapiBaTh KBasipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumMensTH IpeoOpazoBaHUs BEIPAKEHUH [T PELICHUS Pa3IMYHbIX 33124 U3 MaTeMAaTUKH, CMEXKHBIX IPEAMETOB, U3 PeaJbHOM MPaKTHKH.



YpaBHeHusI 1 HepaBeHCTBA

Pemats nuHeliHbIE, KBaApAaTHBIE YPABHEHUS U PALIMOHAILHBIE YPABHEHNUS, CBOIALIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMs [IE€PEMEHHBIMU.

[IpoBoauTh mpoCTEHIINE HCCIEIOBAaHUS YpPaBHEHUHM W CHUCTEM YypaBHEHUH, B TOM 4HCIE C HPUMEHEHHEM TIpa@UuecKux MpeCTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA YPAaBHEHUHN PELIEHUS, €CJIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTts OT cIOBECHOW (HOPMYIHPOBKHM 3a7auu K €€ anreOpandeckoil MOJIENM C TIOMOIIBIO COCTABJICHUS! YPABHEHUSI WM CUCTEMbI YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJTY4YEHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLIEHKH, pellaTh JUHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBI, 1aBaTh
rpaduyecKyro WITIOCTPALMI0O MHOYKECTBA PEILIEHNI HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

D yHKUUHA

[lorumarbs U Hcnonb30BaTh (YHKIMOHAJIbHBIE MOHATUS M S3bIK (TEPMHHBI, CUMBOJIMYECKHE O0O3HAYEHMS), ONpEAEATh 3HaueHUuEe (PYHKUUU IO
3HAYEHUIO apTyMEeHTa, ONPeAEsATh CBOMCTBA (DYHKIIMHU O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=k/x, y=x2, y=x3,y = x|, y = VX, oIHCEIBaTh CBONCTBA YHCIOBOH (DYHKIHUH 110 &8 rpaduKy.

K xonIty 00yueHus B 9 kjiacceoOydaromuics MogyduT CIeAYIONe MPEAMETHBIC PE3YIbTaThI:

Yucia 1 BBIYUCICHHUSA

CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAIIBHBIC U UPPALIMOHATIBHBIC YHCIIA.

BeimonsaTe apudmernyeckue NEUCTBUS C PALMOHATIBHBIMM YHCIAMM, COYETash YCTHblE M NHCbMEHHbBIC IMPHUEMBI, BBINOJHATH BBIYUCIEHUS C
UPPalMOHAIBEHBIMY YUCIIAMH.

Haxonuts 3Ha4eHUs CTENEHEN ¢ LENBIMU MOKA3aTEIAMU U KOPHEH, BBIYMCIIATD 3HAYCHHS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJIATh JEMCTBUTENIBHBIE YUCIIA, BBIIOIHATH IPUKUIKY PE3YJIbTaTa BEIYUCICHUM, OLICHKY YHCIOBBIX BBIPAKCHUN.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHeiiHbIe U KBaJpaTHbIC YPaBHEHMsI, yPABHEHHUS, CBOSILNECS K HUM, IpOCTeHIe JpoOHO-pallMOHAIbHbBIE YPABHEHUS.

Pematps cuctembl OBYX JMHEWHBIX YPAaBHEHMM C ABYMS INEPEMEHHBIMU M CHUCTEMBI JBYX YPAaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHHME HE SBIISIETCA
JINHENHBIM.

Pemare TekcToBBIE 33aUK aIreOpanuecKuM CriocoO0M C MOMOIBIO COCTaBJICHHUS YPAaBHEHMSI UJIM CUCTEMBI IBYX YPaBHEHUH ¢ ABYMs IEPEMEHHBIM .

[IpoBoauTh mpocTeiIMe HCCIEIOBaHUA YpPAaBHEHMM M CUCTEM YpaBHEHHUI, B TOM YHCIE€ C HPUMEHEHHEM TIpadUyuecKuX IpeacTaBICHUN
(ycraHaBiIMBaTh, UIMEET JIM YpaBHEHHE WM CUCTEMA YPaBHEHUH peIIeHus], €CIIM UMEET, TO CKOJIBKO, M IIPOYee).

Pemate sMHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paXkaTh pEIICHHWE HEPABEHCTB HA YMCIIOBOW MpPsIMOM, 3allMCBHIBATh pEIEHHE C
IIOMOIIBIO CUMBOJIOB.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIIME KBAIPATHOE HEPABEHCTBO, M300paXkaTh PELICHNEe CUCTEMbI HEPaBEH CTB
Ha YHUCIIOBOM NPSIMOM, 3aIIMCBIBATh PELLIEHUE C TIOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a7a4.



DyHKUUHA
PacrioznaBath QyHKIIMU H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATUUYECKH PACIIONIOKECHHE HA KOOPAMHATHOW TUIOCKOCTH rpaduKoB QyHKIUH BUaa: Y =

kx,y =kx+b,y =k/x,y=ax2 + bx + ¢, y = x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHiT KO3(PHUIIUEHTOB, OMICHIBATE CBONCTBA (YHKIIHIA.

CtpouTth 1 M300paxkaTh CXxeMaTHYeCKH rpaduKy KBaJpaTHUHBIX (DYHKIIHIA, OMMMCHIBATH CBOMCTBA KBAIPATUIHBIX (PYHKIUH 110 MX rpaduKam.

Pacrnio3naBate KBajpaTnyHyt0 GYHKIHUIO 110 (opMyIie, IPUBOAUTH PUMEPHI KBaIPATUIHBIX QYHKIUH U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

Yuc/i0BbIe NOCJIEA0BATEIbHOCTH H IPOTPecCHH

Pacrnio3naBath apupMeTHIECKYIO H TEOMETPUIECKYIO MPOTPECCHH MTPH Pa3HBIX CIIOco0ax 3aaaHusl.

BEINONHATE BRIYUCIICHHS C HCTIONIb30BaHHEM (OPMYIT N-TO WieHa apuPMETHIECKON H TEOMETPUIECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TUIOCKOCTH.

Pemrate 3amaun, cBsI3aHHBIE C YHCIOBBIMH TIOCIIEAOBATEILHOCTSME, B TOM YHCIE 33/a4d M3 PEaTbHOW JKM3HU (C MCIOJIB30BAHUEM KaJIbKYISITOPA,
U (POBBIX TEXHOJIOTHUH).

IlnanupyeMsbie mnpeAMeTHbIE pe3yJbTAaTbl OCBOCHHSI NPOrpaMMmbl y4deOHOro kypca «Il'eomerpusi» Ha ypOBHe OCHOBHOIO 0011ero
o0pa3oBaHus

K xonIty 00yueHust B 7 KjacceoOydyaromuics MoJyduT CIeAyIoNue MPeAMETHBIC Pe3YIbTaThl:

Pacnio3naBath nM3ydeHHbIe TeOMETpUYeCKUe (DUTYPHI, OMPEAENATh UX B3aUMHOE PaclojIokKeHHe, U300pakaTh reoMeTpuyeckue (GUrypbl, BBHITOIHAThH
YEPTEKHU I10 YCIOBHUIO 3a7aun. VI3MepATh IMHEWHBIE U YIIIOBbIE BEIMUMHBL. Pemars 3a1aun Ha BEIYMCIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OIICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHUH IMPEIMETOB B peallbHOM KHU3HU, pa3MepOB MPUPOIHBIX 00bEKTOB. Pa3zinnyare pasMepsl ATHX
00BEKTOB MO MOPSAIKY BETUUHHBI.

CTpouTh 4epTexu K F€OMETPUYECKUM 3a7a4aM.

[Tonb3oBaThcst MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BATh MMPU3HAKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIll EHUH 3a/1a4.

[IpoBOANTH JIOTHUECKUE PACCYKICHUSI C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbcsl MpU3HAKaMHM PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbBHUKOB, CBOMCTBOM MEAWaHbl, MPOBEIAEHHONW K THUIIOTEHY3€ MNPSIMOYTOJbHOTO
TPEYroibHUKA, B PELICHUU T€OMETPUUECKUX 3a/au.

OnpenensaThs napaieIbHOCTh MPSAMBIX C TOMOIIBIO YITIOB, KOTOpbIEe 00pa3yeT ¢ HUMHU cekymas. OnpeaensiTh napauieIbHOCTh NPSIMBIX ¢ TIOMOIIbIO
PaBEHCTBA PACCTOSHUM OT TOYEK OJHOU MPAMOM 0 TOYEK APYrOu IMPSMON.

Pematsp 3agaum Ha kiieT4aroit Oymare.

[IpoBOANTH BBIYMCIEHUS W HAXOJUTh YMCIOBbIe M OYKBEHHBIE 3HAUEHHUS YIJIOB B I€OMETPUYECKHX 3ajJjayaX C HCHOJb30BAHMEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU MEPECEUCHUH JIBYX MapaUIeNbHBIX MPSAMBIX CeKylled. PemaTts mpakrudeckue
3a/1a4yd Ha HAaXO0XKJECHUE YIJIOB.



Brnagers MOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OMpPENesiTh OWUCCEKTPHUCY yIiia W CEPEAWHHBIN MEPHeHAUKYISIP K OTPE3Ky Kak
r€OMETPUUECKHE MECTA TOYEK.

@opMyIUpOBaTh ONPEACIICHUS OKPYKHOCTHM M Kpyra, XOplbl U AUAMETpa OKPYKHOCTH, IOJb30BATHCA WX CBOWCTBAMH. YMETh NPUMEHSATH 3TH
CBOMCTBA MPU PEIICHUHU 3a/1a4.

Brnanerp MoHATHEM ONMHMCAaHHON OKOJIO TPEYroJbHHUKA OKPY)KHOCTH, YMETh HaxoIuTh €€ ueHtp. Ilomp3oBatbes GpakTamMu O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPCYTOJIbHHUKA IEPECCKAIOTCA B OI[HOI>'I TOYKC, 1 O TOM, UTO CECPCAUHHLIC IICPICHANKYJIIAPBI K CTOPOHAM TPCYTOJIbHHUKA IMEPECCKAIOTCA B OIIHOﬁ TOYKE.

Bnaners noHaTHem kacaTelqbHON K OKPYKHOCTH, NOJIb30BaThCA TEOPEMOM O MEPHEHAUKYISIPHOCTH KacaTEIbHOW U paanyca, IPOBEAEHHOTO K TOYKE
KacaHusl.

ITonr30BaThCH HpOCTGfIIHHMH TCOMETPUUCCKUMHU HCPABCHCTBAMU, IIOHUMATH UX HpaKTI/IqGCKI/IfI CMBICIJI.

HpOBOZ[I/ITI) OCHOBHBIC TCOMETPHUICCKUC ITOCTPOCHUS C TIOMOUIBIO IUPKYJIA U JINHENKH.

K xonIty 00yuenus B 8 kiacceoOydaronuiics MogyquT CIeAYIONe MPEAMETHBIC PE3YIbTaThI:

Pacno3HaBaTh OCHOBHEIE BUbI quBIpéXYFOJ'IBHI/IKOB, HUX 3JIEMEHTHI, I10JIB30BaThCSA UX CBOMCTBAMH Ipu pCUICHUH IT'COMETPUUCCKUX 3aaa4.

[IpuMeHsTh CBOMCTBA TOUKH MEpECEUCHUSI MEMaH TPEYroJIbHUKA (IIEHTPa Macc) B PEIICHHUH 3a/ad.

BJ'Ia)IeTI) IIOHSITUEM cpengeﬁ JIMHUW TPEYroJIbHUKA W Tparncuuu, MpUMCHATb HUX CBOHCTBA Opu pCHICHUN TCOMCTPUUCCKUX 3aaad. ITomp30BaThCH
teopemoit daneca u TeOpeMOil 0 MPONOPIIMOHATBHBIX OTPE3KaX, IPUMEHATh UX JUIS PEIICHUS MPAKTHUECKUX 3aay.

[IpuMeHsTh NPU3HAKY [10100US TPEYTOJIbHUKOB B PEIICHUH F€OMETPHUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit [ludaropa nas permieHus reoMeTpUuecKUX U MpakTHUECKUX 3aaad. CTpOUTh MaTeMaTHUECKYI0 MOJENb B MPAaKTHUYECKUX
3aJlayax, CaMOCTOSITENILHO JIENIaTh YePTEX U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Brnagerp MoHATHSMHU CHHYCa, KOCHHYCA U TaHT'€HCA OCTPOTO yria MPSMOYIOJbHOTO TpeyrojbHuKa. [1onp30BaThCs ATUMU MOHATHIMH ISl pelIe HUS
MPAKTUYECKUX 3a]au.

Borumcssite (pa3auyHbIME ClIoco0aMu) IUIONIA (b TPEYTOJbHIKA | MJIOIIAAN MHOTOYTOIBHBIX (GUTYp (M0JIb3YAICh, TIe HEOOXOIMMO, KAIbKYJISTOPOM ).
[IpuMeHSTH MOTy4YeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Brnagerp MoHATHUSMU BIUCAHHOTO U LIEHTPAIBHOTO YIJIa, UCHOJIB30BaTh TEOPEMBl O BIMCAHHBIX YyIJIaxX, Yriax MEXIy XopAamH (CeKYIIMMH) U yIie
MEXy KacaTelbHOM 1 XOpAOH IpU pelIeHuH reOMETPHUIECKUX 3aau.

Brnagetp moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOMCTBA OMMUCAHHOTO YETHIPEXYTOJIbHUKA MIPH PEILICHUH 3a]1ay.

[IpuMeHATh MoJlydeHHbIE 3HAHWS HA MPAKTHKE — CTPOUTh MATEMAaTUYECKUE MOJENH IS 3a/lad pPeajbHOM KM3HU U MPOBOJIUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C IPUMEHEHHEM T0I00US U TPUTOHOMETPUH (TI0JIB3YSCh, TI€ HE0OOX0IUMO, KaJTbKYIITOPOM).

K koHiy 00y4yenust B 9 kiiacceoOydyaromuiics MOIyqIUuT CIeIyIOIINe MPeIMETHBIE Pe3yIbTaThl:

3HaTh TPUTOHOMETpHYECKHUE (DYHKIIMH OCTPHIX YIIIOB, HAXOIUTH C UX MOMOIIBI0 PA3IMUHBIC AJIEMEHTHI MPSIMOYTOJIBLHOTO TPEYroJbHUKA («pelleHne
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO0 KABKYIATOPA) JUIMHBI U YIJIBI U1 HeTaOMHMYHBIX 3HAYCHHIA.

[Tonb3oBathest  QopMynamMu TMPUBEACHUS ¥ OCHOBHBIM TPUTOHOMETPUYECKUM  TOXKIAECTBOM JUISS HAXOXKACHHUS COOTHOIICHUN MEXIy
TPUTOHOMETPUUYECKUMHU BEIMYNHAMU.



Hcnosib30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUIsl HAX0K/IEHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIIEHNE TPEYTOJIbHUKOBY), IPUMEHSTh UX
IIpU PELICHUH F€OMETPUUECKUX 3a/1a4.

Bnanerp moHsATHAMH 1peoOpa3oBaHMs TOAOOWS, COOTBETCTBEHHBIX OJIIEMEHTOB MOAO0OHBIX ¢uryp. Ilonp3oBarbesi cBoicTBaMU 1000
MIPOU3BOJIBHBIX (DPUTYp, YMETh BBIYUCIIATD JJIMHBI U HAXOJUTH YIIIbl y ON00HBIX (uryp. [IpumMeHsTs cBoiicTBa 1mogo0us B MPAKTUYECKHUX 3a/adax. Y METh
MPUBOANTH PUMEPHI MTOJOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

ITonp30BaTbCA TEOPEMAaMU O IPOU3BEAECHUN OTPE3KOB XOPJI, O IPOU3BEIECHUN OTPE3KOB CEKYIUX, O KBAaJpaTe KacaTeIbHOM.

[Tonb30BaTbcst BEKTOpaMU, MIOHUMATh UX T€OMETPUUYECKUN U (PU3HUECKUN CMBICT, IPUMEHSTh UX B PEIICHUH T€OMETPUUYECKUX U (PU3NUECKUX 3a/1ad.
[IpuMeHATH CKaIsipHOE MPOU3BEICHUE BEKTOPOB Il HAXOKACHUS JJIMH U YIJIOB.

[Tonp30BaThCSI METOIOM KOOPAMHAT Ha TUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUH F'€OMETPUYECKUX U NMPAKTUYECKHUX 3a/1a4.

Biagets MOHATHAMU NPaBWIBHOIO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI JTIYTH OKPYXKHOCTH M PAaJWaHHOW MEpBI yria, YMETh BBIYHUCIATH
IIJIOIIA/Ib Kpyra U ero yactei. [I[pumMeHsTs momyyeHHble yMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoauts ocu (Mu HeHTphl) CUMMETPUN GUTYP, TPUMEHSTh JBUKEHHS TUIOCKOCTH B MMPOCTEHIIINX CITydasx.

[IpuMeHATH MONMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJENW I 33]1a4 pealbHOM WU3HM U IPOBOJUTH COOTBETCTBYIOLIME
BBIYMCIICHUS C IPUMEHEHHEM 110100UsI U TPUTOHOMETPUYECKUX (QYHKIUH (MOIB3YSCh, I/1€ HE0OOX0UMO, KAJIbKYJIATOPOM).

IInanupyeMble npeaMeTHbIE pe3y/ibTaThl OCBOEHHUSI MPOTrPaMMbl y4eOHOro Kypca «BeposiTHOCTh M CTATHCTHKA» HA YPOBHE OCHOBHOIO
0011ero oopazoBaHus

K xoHniy o6y4yenus B 7 kjiacceoOydyaronuiics Moay4YuT CiaeyIoIIie MPeAMETHbIE Pe3yIbTaThl:

Yurare uHpOpMalKIo, NPEJCTaBICHHYIO B Ta0NMIIaX, HA AUAarpaMMax, IPEICTaBIATh JaHHbIEe B BUJE TaOJHI], CTPOUTH AUArPaMMBbI (CTOIOMKOBEHIE
(cTosO4aTpIe) M KPYroBBIC) [0 MACCHBAM 3HAYCHHM.

OnuceiBaTh U HHTEPIIPETUPOBATH PEAIbHBIC YNCIIOBbIE TaHHBIE, IPECTABJICHHBIC B TA0IMIIAX, HA AUAarpaMMax, rpapukax.

Hcnonb3oBath 111 ONMMCAaHUS JAHHBIX CTATUCTUYECKHE XapaKTePUCTHKU: cpenHee apuMeTHUecKoe, MeAuaHa, HauOoJjblliee W HauMEHbIIee
3HAYEHUSs, pa3Max.

Nwmets npeacTaBieHue 0 Cly4ailHOW M3MEHYMBOCTH Ha MpUMepax IeH, GU3NYECKUX BETUYHH, AHTPOIIOMETPUYECKUX TaHHBIX, UMETh MPEJICTaBICHUE
0 CTaTUCTUYECKON YCTOUYMBOCTH.

K koHiy o0y4yenus B 8 kiiacceoOydaronuiics MOIy4YuT CIeAYIOIINe MPEAMETHbBIE Pe3yIbTaThl:

W3Bnekath U mpeoOpa3oBbIBaTh WH(GOPMAIIMIO, MPEACTABICHHYIO B BHJE TaONMUIl, AUarpamm, rpapukoB, MPEICTaBIsATh JaHHbIE B BHUJAE TaOJNHII,
rarpamm, rpauKosB.

OnuceiBaTh JaHHBIE C TOMOINBIO CTATUCTUYECKMX TMOKazaTelei: CpeJHHX 3HAaYeHWH M Mep paccewBaHHs (pa3Max, TUCHEpCUs U CTaHAapTHOE
OTKJIOHCHHE).

HaxoauTh 4acTOThI UMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCIIE TIO pe3yIbTaTaM U3MEPEHUN U HAOII0ICHUH.



Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITUN B OMBITAX, 3HAsE BEPOSITHOCTH JIEMEHTAPHBIX COOBITUI, B TOM YHUCJIE B OINBITAX C PAaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMH.

Hcnonb3oBath rpaduyeckue MOJENIN: JEPEBO CIy4ailHOTO 3KCIEPUMEHTA, TUarpaMMbl Diliepa, YucaoBasi npsmasi.

OnepupoBaTh MOHATHSMH: MHOKECTBO, IOJMHOXKECTBO, BBINOJHATH OINEpallMd HaJl MHOXECTBAMH: OObEIUHEHHE, IEpecedyeHUe, JIOMOJTHEHUE,
MIEPEYHCIIATH JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonws3oBarh rpaduueckoe MpeacTaBICHUEe MHOKECTB M CBA3EH MEXKIYy HUMHU JJIsi ONMKCAHUS MPOLIECCOB U SIBJICHWH, B TOM YHUCIE MPHU PEIICHUH
3a/1a4 U3 Ipyrux y4yeOHbIX MIPEIMETOB U KypCOB.

K xonIty 00yuenust B 9 kjacceoOydaromuics mogyyuT CIeaAyIoe MpeAMETHBIC Pe3yIbTaThl:

N3Bnekary u mpeoOpa3oBbIBaTh MH(POPMAIIMIO, TIPEACTABICHHYIO B PA3IMYHBIX UCTOYHHKAX B BUJC TAOIHI], JUarpamm, rpadukoB, MPEACTABISATH
JaHHbIE B BUJE TaONIUIl, AMArpaMM, rpadrKoB.

Pemats 3a1aun opranrn30BaHHbBIM [1epeO0OPOM BapUaHTOB, a TAKXKE C UCIIOJIb30BAHUEM KOMOMHATOPHBIX MIPABHII U METOJIOB.

Hcnons30Bath onucaTeabHbIe XapaKTEPUCTUKHU JJTsI MACCUBOB YMCJIOBBIX JIAHHBIX, B TOM YHCJIE CPETHAE 3HAYCHHS K MEPhI pacCeUBaHUSI.

Haxonuth 4acTOTHI 3HAYEHHUI U YaCTOTHI COOBITHS, B TOM YHCIIE TIOJIB3YSCh pe3ybTaTaMu MPOBEAEHHBIX M3MEPEHUM U HAOIOICHHI.

Haxonuth BEpOATHOCTH CIyYaliHBIX COOBITHI B M3y4EHHBIX OIBITaX, B TOM YHCJIC B ONBITaX C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMHU COOBITHUSMU, B
CepUsX UCMBITAHUH JI0 MEPBOTO yCleXa, B CEPUAX UCTIBITAHUN bepHyiin.

NmeTs npencraBieHue o CIy4alHOW BEJTMYMHE U O PACIPEICIICHUN BEPOATHOCTEM.

Nwmets npeacTaBieHne 0 3aKk0He OOJIBIINX YHUCET KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIIy4alfHOM M3MEHYMBOCTH U O POJIH 3aKOHA OOJIBIINX YHCET
B MPUPOJIC U 00IIIECTBE.

5. Copnep:xanue o0y4eHus
Conepxanue yueOHOro Kypca «Ajaredopa»

7 KJIIACC

Yuciaa 1 BbIYMCTIEHUS

JpoOu 0OBIKHOBEHHBIE U JIECATHYHBIE, MIEPEX0 OT OJHOW (GopMbl 3amucu apodei k apyroil. [loHsTHE panMOHANTBHOTO YHCIa, 3allUCh, CPaBHEHUE,
YIOPSA0YMBAHUE PALMOHATBHBIX 4Kcel. ApudMeTndyeckre ASUCTBUS C palliOHAIbHBIMU YHCIaMu. PerieHne 3amad u3 peaabHOW MPaKkTUKUA Ha 4acTH, Ha
Ipoou.

CreneHb ¢ HaTypalbHBIM TOKa3aTelleM: ompejeNieHne, mpeoOpa3oBaHue BHIPAKEHUH HAa OCHOBE OMpEENeHus, 3aMUCh OONBIIMX unced. [IporeHTsl,
3ammch MPOLEHTOB B BUJIE ApoOU U ApoOU B BUJE MPOILIEHTOB. Tpu OCHOBHBIC 33]]a4X Ha MPOIICHTHI, PEIICHHUE 3a/1a4 U3 PEATbHOMN MPAKTUKH.

[IpuMeHeHne npu3HaKoB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTENIM HATYPaJIbHbIX YUCEN.



PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TpsMasi B 00paTHasi MPOMOPIHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHs

[lepemeHHble, YKMCIOBOE 3HAUYEHUE BBIPAXKEHUS C IepeMeHHOW. JlomycTuMble 3HayeHUs NepeMeHHBIX. [lpenctaBieHue 3aBUCUMOCTH MEXIY
BeMYMHAMH B BHJE (opmynbl. Beruncnenus mo ¢dopmynam. [IpeoOpazoBanrne OyKBEHHBIX BBIPOKEHHM, TOXKICCTBEHHO PABHBIC BBIPAKEHHS, MpaBUIIA
npeoOpa3oBaHus CyMM U MTPOU3BEACHUH, TPaBHiIa PACKPBITUS CKOOOK M MIPUBEACHNUS IOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKa3aTeJIeM.

OpHounenbl 1 MHorowieHsl. CreneHb MHoOTOowieHa. Cllo)KeHHE, BBIYMTAHHWE, YMHOKEHHE MHOTOWIEHOB. DOpMysbl COKPALIEHHOIO YMHOXKEHHUS:
KBaJIpaT CyMMBI U KBaJipaT pa3HOCTH. PopMyna pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOUJI€HOB Ha MHOKUTEIH.

YpaBHeHus1 U HepaBeHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUS, IpaBUiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIIBHOCTh YPAaBHEHUH.

JIuneliHOE ypaBHEHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEWHOTO YpaBHEHMS, PEIICHHE JIMHEWHBIX ypaBHEHMI. CocTaBieHuEe ypaBHEHUH 10
yCIIOBHUIO 3a/1a4l. PelieHne TeKCTOBbIX 3a1au ¢ IOMOIIbIO YPaBHEHHH.

JluneiiHoe ypaBHEHHE C JIByMsI MEpPEeMEHHbIMU U ero rpadguk. Cucrema OBYX JMHEMHBIX ypaBHEHHH ¢ AByMs mepeMeHHbIMU. PemieHue cucrem
ypaBHEHUH CIIOCOOOM MMOICTaHOBKU. [IpruMepsl pereHnst TEKCTOBBIX 3a/]au ¢ IOMOIIIbIO CUCTEM ypaBHEHUH.

D yHKUUHA

Koopaunara Touku Ha npsamoid. YuciaoBeie mpoMexyTku. PaccTosiHie Mex a1y IByMsl TOYKAMU KOOPAMHATHOM MPSMOA.

[IpsmoyronbpHas cucrema koopauHaT, ocu Oxu Oy. Abcuucca M OopAMHATa TOUYKHM HAa KOOPAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3agaHHBIX
dbopmynamu. Urenue rpadukoB peabHbIX 3aBucuMOcTel. [lonarue dyakiuu. ['paduk dynkumun. CpoiictBa dyHkuumid. JIuaeitHas ¢ynkmus, e€ rpaduk.
I'paduk Gyukun Yy = |X|. ['paduyeckoe perreHne THHEHHBIX YPaBHEHHH U CHCTEM JIMHCHHBIX YpaBHEHUIA.

8 KVIACC

Yucsia ¥ BBIYUCTICHUSA

KBagpatHblii kopeHb u3 uucna. [lonstue o0 wuppanuoHaabHOM uucie. JlecaTuyHble NpuUOMMKEHUS MppalUoHAIbHBIX 4YHcen. CBoiicTBa
apu(pMeTHYECKUX KBaJPAaTHBIX KOPHEH U UX IPUMEHEHHE K IPe0o0pa30BaHUI0 YMCIOBBIX BEIPQXKEHUH U BEIUMCIIEHUSAM. JleCTBUTEIbHBIC YK CTIA.

Crenens ¢ 1ienbIM IoKa3aresneM U e€ cBoiicTBa. CTaHaapTHas 3alIUCh YHCTIA.

AuaredpanyecKkue BbIPaKeHH

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckast 1poOb. OcHOBHOE CBOMCTBO anredpanueckoi apoou. CrokeHue, BbIUMTAHHE, YMHOXKEHHUE, JEJCHUE anreOpandyeckux ApoOei.
ParonanbHble BRIpaXKEHUS U UX IPeoOpa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA



KBanparHoe ypaBHeHHWe, (opMmylia KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera. Pemienwe ypaBHEHUH, CBOISIIMXCS K JUHEHHBIM H
kBagpatHbIM. [IpocTeiiiine 1poOHO-pallMOHaTbHbBIE YPABHEHHUS.

I'paduueckast uHTEpIIpETAs YPAaBHEHHUI C JBYMs IMEPEMEHHBIMU M CHCTEM JIMHEWHBIX YpaBHEHHWH ¢ AByMs nepeMeHHbIMH. [Ipumepsl pemeHus
CUCTEM HEJIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIoCOO0M.

UucnoBsle HepaBEeHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM mepeMeHHOW. PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPAaBEHCTBA C OJHOM
nepeMeHHON. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJJHOM MepeMEHHOM.

D yHKUUHA

[Tonsarue Gpynkuuu. O61aCTh OTIPEIETICHUS U MHOKECTBO 3HaUeHH I (yHKIMU. CriocoOb! 3a1aHust PyHKITHIA.

I'paduk pynkuuu. Yrenue cpoiicTB pyHkIMM 1o e€ rpaguky. [Ipumepsl rpagukoB GyHKINN, OTPaKaIOIIUX peaIbHbIE MPOIECCHI.

OYHKIMH, ONHCHIBAIOIINE MPSIMYI0 M OOPaTHYIO MPOMOPIMOHATBHBIE 3aBHCHMOCTH, MX rpaduku. Pymxmmn y = X2, y = x3, y = VX, y=|x.
I'paduaeckoe perenne ypaBHEHHN U CHCTEM YPaBHEHUM.

9 KJIACC

Yucaa ¥ BLIYUCIEHUS

PanmonaneHple uwWcna, HMppalMOHAIBHBIE YHCIA, KOHEYHBbIE M OECKOHEUHBIE JeCATUYHBIE JpoOu. MHOXKECTBO JACUCTBUTEIBHBIX YHCET,
JEHCTBUTENLHBIE YHCIa KaKk OCCKOHEYHBIC NeCATHYHBbIE MpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXKECTBOM JCHCTBUTEIBHBIX YHUCET U
KOOPJIMHATHOM MPSIMOHA.

CpaBHEHHE ICUCTBUTEIBHBIX YUCEI, apU(PMETHUECKUE IEHCTBHS C ICHCTBUTEIILHBIMU YUCIIaAMH.

Pa3mMepnr 00bEKTOB OKPYXKAIOLIET0 MUPA, JUTUTEILHOCTD IIPOILIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmx€HHOE 3HAUYCHHUE BEIMUMHBI, TOYHOCTD MpuOmmkeHus. Okpyriienue uyncen. [Ipukuaka u orieHKa pe3ysibTaTOB BRIYUCICHUH.

YpaBHeHNs 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIIMXCS K KBajJpaTHbIM. bukBanpaTHoe ypaBHeHue. lIpumMepsl pelieHus ypaBHEHHU TpeThbel U
YETBEPTOU CTENEHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Pemenue npoOGHO-paliioHATBHBIX YpPaBHEHUHN. PellieHne TeKCTOBBIX 3a/1a4 anreOpandyecKuM METOJIOM.

VYpaBHeHHE ¢ ABYMS MEpEeMEHHBIMU U ero Tpaduk. PemeHue cuctem ABYX JMHEHHBIX YPaBHEHUU C IBYMs MEpPEMEHHBIMU. PerieHue cucreM IBYX
ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOpoil creneHu. ['paduueckas HHTEpIpETAIHs CUCTEMbI YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a1au aNreOpanvdeckium crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue nuHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN. PeleHne cucTeM JTMHEMHBIX HEPABEHCTB C OJTHOM NepeMeHHOM. KBaapaTHble HEpABEHCTBA.
I'paduueckast MHTEpIIpETALIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMHU.

DyHKUUHA

KBanparnunas ¢pynkius, e€ rpaguk u cBoiictsa. [lapaboma, KOOpAWHATHI BEPIIMHBI TAPa00JIbl, 0Ch CHMMETPHH MapadOJIbl.

Ipaduxn dyrkimit: y = kX, y = kx + b, y = k/x, y = X3, y = \X, Y = |X|u ux cBoiicTBa.

YuciioBbIe M0CJIE10BATEIBHOCTH U MIPOTPECCUH

[TonsaTHE YKCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TIOCIIEIOBATEILHOCTH PEKYpPPEHTHOU (hopmysoit u popMyIioi N-ro yjieHa.

Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyibl N-ro wieHa apuPpMeTUIECKON U reOMeTpUYECKON Mporpeccuii, CyMMBbI IEPBLIX NUJIEHOB.

N3obpaxenne wieHOB apu(METUUECKOW U TEOMETPUUYECKON MPOTPECCUi TOUKaMU Ha KOOPJIWHATHOM TUIOCKOCTU. JIMHEHHBIM U SKCTIOHEHIIHAIBHBIN
poct. CI0KHbIE TPOLEHTHI.

Conepxanue yueOHoro kypca «I'eomerpus»
7 KJIIACC

Hauanbnbie nonaTtus reomerpun. Touka, npsmasi, OTpE30K, Jyd. Yroj. Buael yrinos. BepTukanbHble 1 cMekHbIE yriibl. buccekrpuca yrina. Jlomanas,
MHOTOYToJIbHUK. [lapamiensHoCTh U NepreHUKYASIPHOCTD MPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHU. [IpuMepsl CHMMETpUN B OKPYXKAIOIIIEM MUPE.

OcHOBHBIE IOCTPOEHUS C IIOMOIIBIO IUPKY/S U TuHelku. TpeyronpHuk. Boicota, Mmeanana, 6GuccekTpuca, X CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MpPU3HAKK PaBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBa TPEYTOJIBLHUKOB.

CpoiicTBa U MPU3HAKY MapaJIeNbHBIX TPsMbIX. CyMMa yIJioB TPEeYrojbHUKA. BHEIIHNE yIiibl TPeyroJibHUKA.

[IpsiMOyronpHblil  TpeyroibHUK. CBOICTBO MeAMAaHbl MPSMOYIOJIBHOIO TPEYroJabHUKA, MNPOBEAEHHOW K TunoreHyse. IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpIMOYTroNpHBINA TPEYroNbHUK C YTioM B 30°.

HepaBenctBa B reomeTpuu: HEPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O [JMHE JIOMAaHOW, Teopema O OoJblieM yrie u OoJjbllel CTOpOHE
TpeyroipHuka. [lepreHuKynsp u HakIIOHHAsL.

I'eomeTpuueckoe Mecto Touek. buccekrpuca yria u cepeIuHHbBIN NEPIEHAUKYISAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTa TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOMcTBa. B3auMHOe pacnosiokeHne OKpyKHOCTH M mpsmoi. KacaTenbHas u cekymias K OKPYXHOCTH.
OKpy»XHOCTb, BOUCaHHAas B yroJ. BnimcanHas v onucaHHas OKPY>KHOCTU TPEYTOJIbHUKA.

8 KUIIACC



Yerrsipéxyronpuuku. IlapannenorpaMm, ero mpu3Hakd M CBOiCTBAa. YacTHBIE CilydaW MapajuiesiorpaMMOB (TIPSMOYTOJIBHUK, poMO, KBajapar), UX
MPU3HAKK U CBOWCTBA. Tpanenwus, paBHoOOKast Tpamnelus, e€ cBoiicTBa u npusHaku. [IpsiMoyroyibHas Tpamnenusi.

Meron yaBoenust meauansbl. LlentpanbHas cummerpusi. Teopema @aneca u TeopeMa 0 NPONOPLMOHAIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp Macc TpeyroyibHUKA.

[Too6bue TpeyrosbHUKOB, KO3 puuueHT mogoous. [lpuznaku nogobus TpeyrodpHUKOB. [IprMenenue mo1o0us mpyu pemeHny MPaKTUYeCKUX 3a/1a4.

CpoiictBa muromaaeil reomerpudeckux Quryp. DopmMmynsl A IIJIOMIATM TPEYroJIbHUKA, IMapajuienorpamma, pomba u Tpanenuu. OTHOIICHHE
TJI01a el 0 JI00HBIX QUTYD.

Brruncnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTHUECKUX 3a4a4.

CuHyC, KOCHMHYC, TaHI'€HC OCTpPOro yrjla NpsSMOYrOJIbBHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpPUrOHOMETpPHUYECKHE
¢byukuuu yrinos B 30, 45 u 60°.

Bnucannble M 1eHTpaJbHBIE YIUIBI, YrOJ MEXAY KacaTelbHOM M XOpAoW. YTIWIbl MEXIy XOpJaMU M CeKyIIMMH. BrucaHHble W ONHMCAaHHBIE
4eThIpEXYroJibHUKH. B3aumHoe pacnonoxenue IByx okpyxkHocteil. Kacanue okpyxnocreit. O0uiue kacateiabHble K JBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXK1eCTBO. DOpMyIibl mMpUBEAEHUS.

Pemenune tpeyronbHukoB. Teopema KOCHMHYCOB M Te€OpeMa CHHYCOB. PellleHne mMpakTHUeCKHX 3a/ad C HCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CHHYCOB.

[Ipeo6pazoBanue nonobdus. [logobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUU OTPEIKOB XOP/I, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeabHOM.

Bekrop, mumHa (MOAyNb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTUBOIOJIOKHO HAIPABIEHHBIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, OIEpaluy Haj BeKTopamH. PasnoskeHue BeKTOpa MO JBYM HEKOJUIMHeapHbIM BekTopaMm. KoopmunaTsl BekTopa. CkamsipHOe NpOoU3BEACHUE
BEKTOPOB, IPUMEHEHUE I HAX0XKICHUS JUIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHUs MPSIMOM M OKPYXKHOCTH B KOOPAMHATAX, MEPECEUCHHE OKPYXKHOCTEH U MpAMbIX. Meton
KOOpPJUHAT U €ro MPUMEHEHHE.

[IpaBunbHble MHOTOYrONBHUKU. [linHa okpyx)HOCTU. ['pagycHas u paguaHHas Mepa yria, BBIYHCICHHE JIUH Oyr okpyxkHocrtei. [lnomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEeHHs MIIOCKOCTH M BHYTpEHHUE CUMMETpun GuUryp (eMeHTapHble npeacTasienus). [lapannensuslit nepenoc. [ToBopor.

Conep:xanue yue0HOro Kypca «BepossiTHOCTb ¥ CTATHCTHKA

7 KJIACC



[IpencraBnenue JaHHBIX B BHJIE TaONIUI, TUarpaMM, rpaukoB. 3anoJHeHHe TablInll, YTEHHE U TIOCTPOCHUE UarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbix). UteHue rpa)ukoB pealibHBIX MpoIeccoB. M3Bneuenne nupopMaiu u3 AuarpaMm 1 TabJIHIl, UCIIOJIb30BaHIE U HHTEPIIPETAIUS TAaHH bIX.

OnucarenpHasi CTaTUCTHKA: CpelHEe apuMeTHYecKOoe, MeauaHa, pa3Max, HauOoJbllee M HauMEHblee 3HAYeHUs Habopa 4YMCIOBBIX JaHHbIX.
[Ipumeps! citydalilHON U3MEHYMBOCTH.

Cny4aitHbIl SKCTIEPUMEHT (OIBIT) U ClTydaitHOe coObITHE. BeposiTHOCTh 1 9acToTa. Posih MajoBEepOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUN B
npupo/ie u B o0uiectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmmna, pebpo. Crenens BepiuHbl. Yucio pédep u cymmapHas crenenb BepiuH. [Ipencrasienue o cszHoctr rpada. Lemu u mukmst. [Tytu
B rpadax. O6xon rpada (suinepos myTh). [IpencraBienne 06 opueHTupoBaHHOM rpade. Pemenue 3agad ¢ moMoIiso rpados.

8 KVIACC

[IpencraBnenue TaHHBIX B BUJIE TAOJIHII, TUATPaMM, TPaPHUKOB.

MHo03k€ecTBO, 3JIEMEHT MHOKECTBa, MOJIMHOXKecTBO. Onepanuu HajJ MHOXECTBaMH: oObeIMHEHUE, epecedeHne, nfonoaHeHne. CBoiicTBa onepanuii
HaJ MHOXECTBaMH: MEPEMECTUTENLHOE, CoueTaTeNIbHOe, paclpeeuTeNbHoe, BKI0YeHHs. Vcnonb30BaHrne rpaueckoro mpeicTaBiIeHHs] MHOKECTB IS
OTIMCAHUS PeasIbHBIX MPOIIECCOB U SIBJICHU, TPU PEILICHUH 3aa4.

W3mepenue paccenBanus AaHHbIX. Jlucrepcus U cTaHAApTHOE OTKJIOHEHHE YUCIOBBIX HaObopoB. JluarpaMma paccenBaHHUs.

DneMeHTapHble COOBITHS CitydaiiHOro ombita. CriydaiiHbie coObITHA. BeposTHOCTH cOOBITHI. ONBITHI C PaBHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU
coObrTusiMu. CiyyaitHbiii BEIOOD. CBSI3b MEX1Yy MaJOBEPOSATHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU B MPUPOJE, OOILIECTBE U HAYKeE.

HepeBo. CBoiicTBa JepeBbEB: €MHCTBEHHOCTH ITyTH, CYIIIECTBOBAHUE BUCSYEH BEPUIMHBI, CBSI3b MEXKIY YMCIOM BeplliuH U yrcioMm pédep. [IpaBumiio
YMHOKeHUs. Penienue 3a1ad ¢ IOMOIIbIO rpados.

[IpoTuBomnonoxusie coObiTHs. Juarpamma Oinepa. OObenuHeHue u nepecedeHue coObITHH. HecoBmecTtHbie coObiTus. Dopmyina CIOXKEHUS
BEPOSITHOCTEH. YcioBHAs BeposSTHOCTh. [IpaBuio ymHoxxeHnusa. HesaBucumbie coObiTust. [IpeacraBnenne sxcepruMenTa B BUje aepeBa. Pemienue 3a1a4y Ha
HAax0’JIEHUE BEPOSITHOCTEHN C MOMOUIBIO JEPEeBa CIIy4alHOTO 3KCIIEPUMEHTA, AUarpamm Jiliiepa.

9 KVIACC

Hpe,[[CTaBJ'ICHI/IC JaHHBIX B BHIC Ta6J'II/II_I, Auarpamm, Fpa(l)I/IKOB, HUHTCPIIpETAlUA JaHHBIX. YreHnue u MMOCTPOCHUC Ta6J'II/II_I, Auarpamm, l"pa(l)I/IKOB 8 ()
PCAJIbHBIM NaHHBIM.

HepeCTaHOBKI/I u (b&KTOpI/IaJ'I. CoueTaHus U YUCIIO COUYCTAaHHIA. TPGYFOJIBHI/IK ITackans. Penienue 3a1a4 ¢ MCIOJIB30BaHUEM KOM6I/IH8.T0pI/IKI/I.

FCOMeTpI/I‘{CCKaH BEPOATHOCTD. CJ'Iy‘-IafIHBIfI BBIGOp TOYKH H3 (bHprBI Ha IIJIOCKOCTH, U3 OTPE3Ka U U3 AYI'U OKPYKHOCTH.



HcneiTanue. Yenex u Heynada. Cepust ucnbiTanuii 1o neporo ycrnexa. Cepust ucnsitanuii bepaynnu. BepostHoCcTH cOOBITHH B CepUM MCIBITAaHUI
bepuymu.

CnyuyaiiHast BeIMYMHA M paclpelielieHne BeposiTHocTed. Maremaruueckoe okujgaHue u aucrnepcus. [Ipumepsl MaTeMaTnyeckoro OKHMIaHUS Kak
TEOPETUYECKOTO CPEAHET0 3HAYECHUS BEJIMYMHBL. MaremMaTu4ecKkoe O0XKHMIAHME U JUCHEPCHUS CIydalHOW BEJIMYMHBI YHUCIIO YCIIEXOB B CEpUU MCIBITAaHUN
bepnymm».

[TonsiTue 0 3aKoHE OONBIINX YKCell. M3MepeHre BepOsSTHOCTEH ¢ IOMOIIBbIO YacTOT. PoJib 1 3HaYeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOIE U OOIIECTBE.

6. YueOHo — TeMaTHUYECKHIi IIJIaH

Aunreopa. 7 kaacc

<
=9 '2‘ Ko
2 = Conep:xanue y4eOHOTO 1-BoO XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYeHUKA
é 8 MarepuaJia . (Ha ypoBHe y4eOHbIX JeiicTBHI)
<
=
I'naea 1JInHeiiHoe ypaBHeHHeC OHOM 15
nepeMeHHOMI
1 BBenenue B anredpy 3 Pacnoznasame uucnoBble BEIPAXKEHUS U BBIPAKEHUS C IEPEMEHHBIMU, JTUHEWHbIE
N ., aBHeHMs. [[puBoAUTH MpUMeEpHI BBIPAXKEHUHN C IEPEMEHHBIMU, JIMHEHHBIX

2 JIuneliHoe ypaBHEHHE C OJHOU 5 |YP A. 1 PHBOIL PUMEP p P ’

MepeMeHHO ypaBHeHUH. COCTaBIATh BEIPAXKEHUE C IEPEMEHHBIMU 0 YCIOBUIO 33/1a4U.
BoinonHsaTe npeobpazoBaHus BEIPAXKEHH: IPUBOINUTH MOI00HBIE cllaraeMele,

3 Pemenne 3a1a4 ¢ moMoIibo S packpeiBaTh CKOOKH. HaxoauTh 3HaUCHUE BBIPAKEHUS C IEPEMEHHBIMU TIPH 3aJaHHBIX
YPaBHCHUIA 3HAYCHMAX MepeMeHHbIX. KitaccupuimpoBaTh areOpandeckue BhIPpaKECHHUS.
ToBTOpeHHUeE 1 1 OnuceIBaTh LETBIE BBIPAKEHUS. 3 §
CHCTEMaTH3aLUAYIE0HOTO cbogmyﬂupogam;l OIIpEAEIICHUE JIMHEUHOTO ypaBHEHU. PeaTh TMHEMHOE ypaBHEHUE
Matepuaia B O H_leMvBI/LZ[e. HTEPIPETUPOBATL YPABHEHUE KaK MaTeMaTqueCKon MOJ€ENb )

peanbHOU cutyaruu. ONUChIBAaTh CXEMY PEIICHUS] TEKCTOBOM 3a/1auM, IPUMEHSTH €€
KonTtponsHas padora Ne 1 1 JUTSL PeIICHNAS 33124
I'naga 211esnble BbIpaXKeHHUs 55
4 TOXIECTBEHHO paBHBIE 2 Dopmynuposams:




<
¥ Ko
S = Conep:xanue yueOHOro 1-BoO XapakTeprcTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
é S MaTepHaJia . (Ha ypoBHe y4eOHBIX JeliCTBH)
]
=
BbIpaKeHUA. ToxnecTna onpeodeneHus: TOKJIECTBEHHO PaBHBIX BBIPAKEHUH, TOXK/IECTBA, CTEIIEHU C
HaTypaJIbHBIM IIOKAa3aTeJIEM, OJJHOWICHA, CTAHAAPTHOIO BUJIA OJHOWICHA
5 CreneHs ¢ HaTypalIbHBIM 3 yp » Ol ’ s1ap s1a o ’
T ——— KO3 pULIMEHTAa OHOUIEHA, CTEIICHH OTHOWIEHA, MHOTOWIEHA, CTEIIEHU MHOTOYJICHA;
c6oticmeéa: CTENICHU ¢ HaTypaJIbHBIM TI0KA3aTelIEM, 3HAKa CTCIICHH,
6 CBoiicTBa CTEIICHH C 3 npasuia: N0Ka3aTenbCTBa TOKASCTB, YMHOKEHHUS OJHOWIEHA HA MHOTOYJICH,
HaTypaJIbHBIM IIOKAa3aTEJIEM YMHOXEHUS MHOTOYJICHOB.
7 OHOWICHEI o | Hokasvieams CBOWCTBA CTEICHH C HATYPAIBHBIM [IOKA3aTEICM. 3aHI/ICI>IBaTIi u
JIOKa3bIBaTh (OPMYIIbI: TPOU3BEAECHUS CYMMBI M Pa3HOCTH JIBYX BbIpaXXKEHUI,
8 MHuoroueHs! Pa3HOCTH KBaJpATOB JIBYX BBIPAXKEHUH, KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTHU ABYX
9 CII0JKEHHE 1 BEIUNTAHNE 4 | BBID@XKEHHH, CyMMBI KyOOB M Pa3HOCTH KyOOB JIBYX BBIPaKEHHM.
MHOTOWICHOB Boiuucname 3Ha9€HUE BEIPAKEHUN ¢ IEPEMEHHBIMU. 1IpUMEHATE CBOMCTBA CTENIEHU
11 IpeoOpa30BaHus BBIPAKEHUN. BBINOIHATE yMHOKEHUE OJHOUIECHOB U
KonTponrHas padota Ne 2 I
BO3BEJICHUE OJTHOYWICHA B CTENEHb. [[pUBOANTE OTHOWIEH K CTAHIAPTHOMY BULY.
10 | YMHOXEHHE OHOUICHA HA 4 | 3anuchIBaTh MHOTOWIEH B CTAHJAPTHOM BHUJE, ONPEACIATh CTEIIEHb MHOTOWICHA.
MHOTOWIEH IIpeoOpa3oBbIBaTH NPOU3BEACHUE OJHOWIEHA U MHOTOYJIEHA; CYMMBI, Pa3HOCTH,
TR 4 | [POM3BEACHHA IBYX MHOTOYWIECHOB B MHOTOWIEH. BBINOIHATE pa3noxeHue
MHOKEHHE MHOTOYJICHA Ha
MHOT'O4JIEHa HA MHO>KHUTEJIN CIIOCOOOM BBIHECEHMS OOIIEr0 MHOXKUTEIS 32 CKOOKH,
MHOTOYJIEH «
crocoOoM IpylnIMpOBKH, IO GOpMYSIaM COKPAIIEHHOIO YMHOKEHHS U C
12 | Pa3nosxeHrne MHOIOYWIEHOB Ha 4 | npUMEHEeHHEM HECKOJIbKHMX cI10co00B. Mcroib30BaTh ykazaHHbIE IpeoOpa3oBaHUs B
MHOXHTEIU. BoiHEeceHne IIPOLIECCE PELICHUs YPABHEHUH, JOKA3aTEIbCTBA YTBEPKICHUH, PEIICHUS TEKCTOBBIX
00I11er0 MHOXKHTEJNS 32 CKOOKH 3az1a4
13 | Pa3noxeHne MHOTOUYIEHOB Ha 3
MHOXUTEIU. Meron
IPYNIIAPOBKU
KonTtponsHas padora Ne 3 1
14 | IIpousBeneHue pa3HOCTU U 3

CYMMBI JIBYX BBIpaXKEHUI




]
¥ Ko
S = Copep:xaHue yued0HOI 0 1-BO XapakTepuCcTHKA OCHOBHBIX BI/IOB [1eITeJILHOCTH YUeHHKA
é S MaTepHaJia . (Ha ypoBHe y4eOHBIX JeliCTBH)
<
=
15 | Pa3HOCTH KBa/paToB IBYX 3
BBIPAKCHUIN
16 | KBazgpar cymMmBl U KBajpat 4
Pa3HOCTH JIBYX BBIpAKCHUUN
17 | IIpeoGpa3oBaHre MHOTOUJIEHA 3
B KBaJ[paT CyMMBI HJTH
Pa3HOCTH JIBYX BBIpAXEHUU
KonTtponsnas padota Ne 4 1
18 | Cymma u pa3HOCTh KyOOB JBYX 2
BBIPAKECHU U
19 | IIlpumeHeHue pa3IMYHbIX 4
Croco0O0B pa3I0KEeHUs
MHOTO4JIEHA Ha MHOXKHTEIN
[ToBTOpEHUE M 1
cucTeMaTH3aluay4eOHOTo
MaTepuala
KontponbHas padoTta Ne 5 1
I'naga 3®yuxkuuu 12
20 | CBs3M MeX]ly BETMYMHAMHU. 2 | Ilpusooums mpuMepbl 3aBUCUMOCTEN MEXy BenTuunHamu. PaznuuaTts cpenu
OyHKIMA 3aBUCUMOCTEN (PYHKIIMOHAIbHBIE 3aBUCIMOCTH.
Onucvleamvnonamus: 3aBUCUMOM 1 HE3aBUCUMOW NEpEeMEHHBIX KLU, apTyMeHTa
21 | CnocoOsl 3aanust QyHKIUN 2 p » pyHKIIH, aprym
¢GbyHKIMYT; ciocoObl 3a1aHus GyHKIUU. POpMYIHPOBATh OINpeIeNIeH s : 00IacTu
22 | I'paduk dpynkuun omnpeneneHus GyHKIUH, 001acTu 3HaueHui GpyHkunu, rpaguxa GyHKIMH, TUHEHHON
23 | Jluneitnas dynkims, eé 4 | byHKUMH, IPSIMON IIPOTIOPLMOHAIBHOCTH.




]
=9 '5" Ko
S o Conepxanue yueOHOT 0 1-BoO XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
é S MaTepHaJia . (Ha ypoBHe y4eOHBIX JeliCTBH)
)
=
rpaguKu CBOMCTBA Buviuucniams 3nauenue GyHKIUMHU 10 33JaHHOMY 3Ha4YeHHIO aprymeHTa. CocTaBsTh
TosTopenne u 1 Tabnuibl 3HaueHnd pyHkunu. Ctpouts rpaduk QpyHKUINHU, 3aJaHHON Tabaun4uHo. 1o
rpaduk KIWH, SBJSIOMIENCS MOJIETBIO PEAIBHOTO MPOIIECCa, ONIPEAEIATh
CUCTEMaTH3AIUYy4YeOHOTO paduKy dyHiiy, B 8 P pv 1 o pel .
MaTeprana XapaKTEepUCTUKH 3TOro npouecca. CTpouts rpaduk TuHeHON QyHKIIUU U IpsAMOit
MPOMOPIUOHANIBHOCTH. ONMUCKHIBATh CBOMCTBA 3TUX (PYHKIMN
KonTponbnas pabora Ne 6 1
I'nasa 4 CucreMbl JTHHEHHBIX 93
YPaBHEHHUIi ¢ IByMsiepeMeHHbIMH
24  |YpaBHeHHus c IByMs 3
MepEeMEHHBIMU Ilpusooumsv npumepol. ypaBHEHHUS C IBYMs IEPEMEHHBIMU; TUHEHHOTO YPaBHEHHUS C
N BYMsI IEPEMEHHBIMU;, CUCTEMBI ABYX JJUHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU;
25 | JIuHeliHOE ypaBHEHHUE C JBYMSI 4 | ABYMA TP ’ JIBYX P JIBYMA TIEp ’
peaNbHBIX MPOIECCOB, I KOTOPHIX YPaBHEHUE C ABYMS MEPEMEHHBIMHU WJIM CUCTEMA
MepEMEHHBIMU U €T0 Tpaduk .
YpaBHEHUH C JIBYMs IEPEMEHHBIMU SIBJIIOTCS MAaTEMAaTUUECKUMK MOJCIISIMU.
26 CucreMbl ypaBHEHHH C IBYMs 4 Onpenensith, SABIACTCS JIM Mapa YUCEN PEIICHUEM JaHHOTO YPaBHEHUS C IBYMsI
nepeMeHHbIMU. ['paduuecknii TIEPEMEHHBIMH.
METOJ PCIHICHUA CUCTEMBI IBYX @opmyﬂupogamb;
JIMHEHBIX ypaBHeHI/IfI C ABYM:I onpe()eﬂenu}z: penieHus ypaBHEHUs C ABYMS IIEPEMEHHBIMHU; YTO 3HAYUT PEIIUTH
IIEPEMECHHBIMHA YpaBHEHHE C IBYM:I IIEPEMCHHBIMU, rpaQ)I/IKa YpaBHEHHUA C ABYM:I IIEPEMCHHBIMU,
27 | Pemrenme crcTeM TMHEHHBIX 3 | IMHEHHOTO YPaBHEHHUS C JBYMs IIEPEMCHHBIMH, PCIICHNUS CUCTEMbl YPAaBHEHHUI C
YpaBHEHUH METO/10M ABYMA TICPEMCHHBIMI,
TI0ACTAHOBKH ceoticmea YpaBHEHHUH € JIBYM3 IEPEMEHHEIMH. §
nucvieams: CBOMCTBA rpadyKa JUHEMHOTO YpaBHEHHUS B 3aBUCUMOCTH OT 3HAYCHUI
(0)
28 | Pemrenue cucTeM JTMHEHHBIX 3 K03 puLMeHTOB, rpagUUecKrii METO ] pelIeH s] CUCTEMBI IBYX YpPaBHEHHH ¢ ABYMsI
YPaBHCHHM MCTOJOM CJIOKCHUA IIEPEMEHHBIMU, METO/I ITOJACTAHOBKU U METO/I CIIOKEHUS ISl PELLIEHUS CUCTEMBI JABYX
29 | Pemenue 3a1a4 ¢ IOMOIIIBIO 4 | TMHEHHBIX YPaBHEHUH C IBYMs NIEPEMEHHBIMMU.
CHCTeM JIHHEHHbIX YpaBHEeHHi Cmpoums TpadyK JMHEWHOTO YpaBHEHHUs C IByMsI TIepeMEHHBIMU. Pemath cuctemsl
JIBYX JTUHEWHBIX YPABHEHUU C IBYMSI IEPEMEHHBIMHU.
[ToBTOpEHUE N 1




]
=9 '5" Ko
S = Coaepixkanue yueOHOT 0 1-BO XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
c = ~ ~
= % MaTepHaJia . (Ha ypoBHe y4eOHBIX JeliCTBH)
=
cUCTeMaTu3alusy4eOHoro Pewams TekcTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA JIBYX JIMHEUHBIX YPABHEHUM C IBYMS
Marepuana MIEPEMEHHBIMU SBIISIETCS MaTEMaTHUYECKON MOJIENbIO peabHOro Ipolecca, 1
WHTEPIPETUPOBATH PE3YJIbTAT PEIICHUS CUCTEMBI
Kontponsnas padorta Ne 7 1 PHPETHP pesy p
IloBTOpEHUE M CHCTEMATH3AIUSA 11
y4e0HOro MmaTepuaJia
VYrpaxHeHus sl TOBTOPEHUS Kypca 7 10
KJlacca
Hroropas koHTpoJBbHAsIpabOTa 1
Aunreopa. 8 kiacc
=
.y
&< Koan XapakTepucTHKA OCHOBHBIX BU/IOB JAeSITEJIbHOCTH
S = Conepxanue yueOHOro
z = 4ecTBO yYeHHKa
= s MarepuaJia 6 . .
g 4acoB (Ha ypoBHe y4eOHBIX JeilcTBUIl)
I
I'naea 1 44
PannonanbHble BhIPAKeHUS
1 PanmonaneHbie 1podu 2 Pacnosnasams 1ienbie paliioHaIbHbIE BRIPAXKEHUS, APOOHBIE
o o AI[MOHATILHBIEC BEIPAKEHUS, PUBOAUTH IPUMEPHI TAKUX
2 OcCHOBHOE CBOWCTBO palMOHAIBHOM IpoOHu 3 pail . p » IPUBOA prMep
BBIPKEHU.
3 CrnosxeHure ¥ BBIYUTAHHUE PAIIMOHAIBHBIX IpO0Oeii ¢ Dopmyrupoeams:
OJIMHAKOBLIMH 3HAMEHATEIISIMU




]
o &
&= Koun XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH
S Conepxanue yueOHOT0o
z = 4ecTBO YYeHHKA
= s MarepuaJia . .
g 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
|
4 CrnosxeHue ¥ BBIYUTaHNE PallMOHANIBHBIX Jpo0Oei ¢ pasHbIMU 6 onpeoeneHus: PAllMOHATIBHOTO BBIPAXKEHHUS, TOMTYCTUMbIX
3HaMEHATEIAMHU 3HA4YECHUI NIEPEMEHHON, TOKIECTBEHHO PABHBIX BBIPAKEHUM,
TOKJIECTBA, PABHOCUJIBHBIX YpaBHEHUH, pallMOHAIbHOTO
KonTponsnas pabora Ne 1 ! »P yp » pall
ypaBHEHUS, CTENICHH C HYJIEBBIM IOKa3aTeIeM, CTEIEHH C
5 YMHOXKEHHE U JIeNIeHNE PallMOHATIBHBIX APOOEH. 4 LIEJIBIM OTPHUIIATENILHBIM TT0KA3aTeNIeM, CTAHAAPTHOTO BHIA
Bo3Besnenue pannoHaibHOM IpoOu B CTENIEHb yucia, 00paTHOM NMPONOPIHOHAIBHOCTH;
6 ToxnecTBeHHBIETPEOOPA30BAHUA PALIMOHATBHBIXBBIPAKEHU I 7 ceoucmea. OCHOBHOC CBOMCTBO pallHOHATBHON 21p061:1,
CBOMCTBA CTEIICHU C LIEIBIM [TOKA3aTeIeM, yPaBHEHUH,
KonTtponsHaspadora Ne 2 k
byHKIIUK Y = —
7 PaBHOCWIIBHBIE ypaBHEHUS. 3 n
PanvonaneHbIe ypaBHEHUS npaeuna: CIOKEHUs, BBIYUTAHNSI, YMHOXKECHMSI, CIICHUS
o0eil, Bo3BeJIeHUs pOOH B CTEIIEHb; YCIOBUE PAaBEHCTBA
8 Crenens ¢ 1eJIbIM OTPULIATENBHBIM [10KA3aTEIEM 4 AP ’ & AP 4 P
JIpoOu HYITIO.
9 CBOIICTBA CTEIICHH C IIEJIBIM MOKa3aTeNeM lokazviéams CBOMCTBA CTENEHU C LIETIBIM IIOKA3aTEIIEM.
10 K Onucvlieams Tpa@uUecKuii METOI PEIICHUS YPaBHCHHM
OyHKIUA Y = ” u e rpaduk C OJTHOM TIEPEMEHHOM.
IIpumensimb OCHOBHOE CBOWCTBO PallMOHATIBLHOMN poOU 1ist
KonTtponpHas padora Ne 3 1 COKpallleHus 1 mpeodpazoBanus apooeil. [IlpuBoauts 1podu

K HOBOMY (001emy) 3HameHaremnto. Haxoauts cymmy,
pa3HOCTh, IPOU3BEACHUE U YacTHOE ApoOei. BHINOIHATH
TOKECTBEHHBIE MMPEOOPa30BaHUs PALIMOHATBHBIX
BBIPaKCHUM.

Pewams ypaBHEeHUs ¢ IEpEMEHHOM B 3HaMeHaTee Apoou.
Ilpumensimy CBOMCTBA CTETIEHU C LEJIBIM MTOKa3aTeneM s
npeoOpa30BaHus BBIPAKEHHH.

3anucvieamp Yncaa B CTAaHIAPTHOM BUJIE.
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ol Kouu XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEIbHOCTH
S Conepxanue yueOHOT0o
s = 4ecTBO yUeHHKa
= & MaTepuaja 5 . .
8 4acoB (Ha ypoBHe y4eOHBIX AelicTBUIT)
=
I
k
Buvinonname noctpoeHue u yreHue rpaduka QyHKIuu y = —
n
I'naea 2
KBagpatHble kopHH. 25
JeiicTBUTEIbHBIE YMCJIA
11 | ®ysxmus y = X u eé rpaduk 3 Onucwvieams.: IOHATHE MHOKECTBA, JIEMEHTAa MHOXKECTBA,
o o CIocoObI 3aJJaHKsI MHOXKECTB; MHOXKECTBO HATYpaJIbHBIX
12 | KBagparHble KopHU. ApudMETHUECKHI KBaApaTHBIA KOPEHb 3
YHCeJl, MHOXKECTBO LIEIBIX YUCEI, MHOKECTBO
13 | MHOXECTBOH €ro IEMEHTHI 2 PAIMOHAIBHBIX YHCEN, MHOKECTBO JIEHCTBUTEIBHBIX YHCET U
14 | MommuokecTso. OMepANTHEAT MHOKECTBAMMU 2 CBS3M MEXK/y STUMH YUCJIOBBIMH MHOXKECTBAMU; CBA3b
MeX 1y OECKOHEUHBIMU JAECATUYHBIMU APOOSIMHU U
15 | YucnoBeleMHOXeECTBA 2 panMoHAIbHBIMH, UPPAITMOHAILHBIMU YHCIIAMH.
16 | CeoiicTBaapudMETHIECKOro KBaAPaTHOrO KOPHS 4 Pacnosnasams panmoHaibHbIe U UppallOHATIBHBIC YHCIA.
- [TpuBOIUTH PUMEPHI PALIMOHANIBHBIX YUCET U
17 | ToxzaecTBeHHbIE TPEOOPA30BAHMS BBIPAKEHUH, 5 UPPAIMOHATBHBIX THCET
coacpxarux 3anuceiéamo ¢ NIOMOLIBIO (GOPMYIT CBOWCTBA IEHCTBHH ¢
KBAaIPATHRIC KOPHH NeHCTBUTEIbHBIMU YHCITAMH.
Dopmynuposamn:
18 | dynxuns y = /X ut eé rpaduk 3 onpeodenieHus: KBaIpaTHOTO KOPHS U3 YUCIA,
apuQMeTUYECKOTO KBAPATHOTO KOPHS U3 YHCIIA, PABHBIX
KonTponpHas padota Ne 4 1

MHOY€ECTB, TOJJMHOKECTBA, I€PECEUEHUSI MHOKECTB,
00BbeTMHEHNSI MHOXKECTB;

ceoticmea: GyHKIMU Y = X%, apu)METUYECKOTO KBAIPATHOTO
KOpPHS, QYHKIIMH Y = JX.

Hoxazvieams cBOWCTBa apu(PMETHUIECKOTO KBAIPATHOTO
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&= Koun XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH
S Conepxanue yueOHOT0o
s = 4ecTBO YYeHHKA
= & MarTepuasa 5 . .
g 4acoB (Ha ypoBHe y4eOHBIX AelicTBUIT)
|
KOPHSL.
Cmpoump rpadukn GyHKIHiA Y = X2u y = /X
[IpumensTh noHsATHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHSI
JUISl BBIYUCIICHUS] 3HAUEHU W BBIPAXKECHHUI.
Ynpowamo Boipaxkenus. Pemars ypaBHenusi. CpaBHUBAThH
3HAYCHUS BhIpOKCHUN. BBITTOTHATE IpeoOpa3oBanue
BBIPAYKEHUI C MPUMEHEHUEM BBIHECEHHSI MHOXKHUTENS U3-T10]T
3HaKa KOPHs, BHECEHHE MHOXHTEJS 1101 3HAK KOPHSL.
BeInoHATE 0cBOOOXKIEHNE OT UPPALMOHAIBHOCTH B
3HaMeHarese JpoOu, aHaIU3 COOTHOIIEHUIN MEXy
YHCJIOBBIMU MHOKECTBAMHU U UX 3JIEMEHTaMU
I'nasa 3 2%
KBaapaTrHble ypaBHeHUs
19 | KBaxgparHble ypaBHeHuUs. PellieHre HeMoIHbIX KBaJpaTHbIX 3 Pacnosnasams 1 NpUBOIUTH IPUMEPB! KBAaJPATHBIX
ypaBHEHUH YPaBHEHMH Pa3JIMYHbBIX BUI0B (IIOJHBIX, HEMOJIHBIX,
o IPUBEIEHHBIX), KBaJIPAaTHBIX TPEXUICHOB.
20 | ®dopmyna KOpHEH KBaJJpaTHOIO YpaBHEHUS 4 PHBEA ) KBaIp p
Onucvliéams B 0011EM BHJIE pEllIEHHE HENOJIHBIX KBAaJPaTHBIX
21 | Teopema Buera 3 ypaBHEHHIA.
KonTponsnas padorta Ne 5 1 Dopmyruposams: .
onpeodeneHus: ypaBHEHUs TIEPBOM CTENEHH, KBaIpaTHOTO
22 | KBagpaTHbIATPEXUICH 3 YpaBHEHUS; KBaPAaTHOI'O TPEXUIIEHA, JUCKPUMUHAHTA
23 | Pemenue ypaBHEHUN, KOTOPBIE CBOJATCS K KBAJIPATHBIM 5 KBaJIpaTHOI'O ypaBHCHHUA
ypaBHEHHSM Y KBaJIPaTHOTO TPEXWIEHA, KOPHS KBAJAPAaTHOIO TPEXUJICHA;
OMKBaJPaTHOTO YpaBHEHMS,
24 | PannoHaNbHbIE YpaBHEHUS KaK MAaTEMAaTUYECKUE MOJIENH 6

peabHBIX CUTYalUH

ceolicmea KBaaApaTHOIO TpéaneHa;




Coaep:xkanue yueOHOTo
MaTepHaJa

Homep
naparpaga

Koan
4eCcTBO
JaCcOoB

XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH
YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIi)

KonTpomabnas pabora Ne 6

meopemy Buera u o0paTHyIo el Teopemy.

3anucwvleams 1 AOKa3bIBaTh (HOPMYIY KOpHEN KBapaTHOTO
ypaBHeHus1. MccnenoBaTh KOJIMYECTBO KOPHEN KBaIpaTHOTO
YpaBHEHHS B 3aBUCUMOCTH OT 3HaKa €ro JUCKPUMHUHAHTA.
Jloxazvieamv meopemol: Buera (mpsimyro 1 00paTHYI0), O
Pa3oKEeHUHU KBAaJJPaTHOTO TPEXUIEHA HA MHOXKHUTEIH, O
CBOMCTBE KBaJpaTHOTO TPEXUJIEHA C OTPUIATEIbHBIM
JTUCKPUMHUHAHTOM.

Onucvleams Ha TPUMEPAX METOJI 3aMEHBI IEPEMEHHON JUISI
pellIeHus] YypaBHEHHUI.

Haxooumwb KOpHU KBaJIpaTHBIX YPAaBHEHUHN PA3IUYHBIX
BUJI0B. [IpumensaTs Teopemy Buera u oOpatHyto el Teopemy.
BBINIOIHATE pa3ioKeHrne KBaApaTHOIO TPEXWICHA Ha
MHOXkUTEIH. HaxonuTh KOpHU ypaBHEHUH, KOTOpPbIE
CBOJATCA K KBaApaTHbIM. COCTaBIIATH KBAaPATHBIE
YpaBHEHUS U YPABHEHMS, CBOASIIMECS K KBaJPAaTHBIM,
ABJISIFOLIMECS MATEMAaTUYECKUMU MOJIETISIMU PeabHBIX
CUTYyaLUi

IToBTOpEHUME
U cucTeMaTH3auus
y4eOHOro Mmarepuasa

10

pra)KHCHI/ISI AJI1 TIOBTOPEHUSA KypcCa 8 kmacca

KonTposnpHas padota Ne 7

Auredpa 9 kaacc
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I'nasa 1 20
HepaBencrBa
1 YucnoBsleHEpaBEHCTBA 3 Pacno3znasams v TpUBOINTE NPUMEPBI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C
N MePEMEHHBIMHU, TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM, ABOMHBIX HEPABEHCTB.
2 OcHOBHBIE CBOMCTBA 2 P ’ p a P - AL p
Dopmynuposamy.:

3 CrnoxeHue n yMHOXKEHUE 3 onpedeneHus; CPAaBHEHUS JIBYX UMCEJI, PELIEHUs] HEPAaBEHCTBA C OJJHON MEPEMEHHOM,
YHUCJIOBBIX HCPABCHCTB. PaBHOCHJIbHBIX HEPABEHCTB, PELLIEHUSI CHCTEMbI HEPAaBEHCTB C OJHOM IepeMeHHOM, o0nacTu
OuennBanue 3HaYECHUS OIIpEICICHUS BEIPAXKCHNUS,

BBIPAXKCHMSA c60Uicmea YMCIOBBIX HEPABEHCTB, CIIOKEHUS 1 YMHOKEHUSI YUCIIOBBIX HEPABEHCTB

4 HepasencTpac 1 /loxazwieams: CBOWCTBA YNCIOBBIX HEPABEHCTB, TEOPEMBI O CJI0KEHUH U YMHOKEHUHU
OJHOMHTIEPEMEHHOY] “MCIIOBbIX HEPABEHCTS.

Pewiams nuHeiiHbIe HEpAaBEHCTBA. 3alUCHIBATh PELLIEHUS HEPABEHCTB U UX CUCTEM B BUJIE

S Pemienne HepaBeHCTB ¢ 5 YHUCJIOBBIX IPOMEKYTKOB, 00bETMHEHHS, TIEPECEUCHUSI YUCIIOBBIX TPOMEKYTKOB. Pemats
OZIHOM TICPEMEHHOH. CHUCTEMY HEPABEHCTB € OAHOM nepeMeHHOU. O1leHuBaTh 3HAYCHUE BbIPAXKEHHUSI.
HucnoBbIC IPOMEIKYTKH N300pakaTh Ha KOOPAMHATHOM MPSMOM 3aJJaHHbIE HEPABEHCTBAMH YHCJIOBBIC POMEKYTKH

6 Cucrembl TUHEHHBIX 5
HEPaBEHCTB C OJTHOM
MEPEMEHHON
Kontponbhas padoTa Ne 1 1

I'naga 2 38
KBaaparnunas pyHkumus

7 [ToBTOpEHUE U pacmupeHue 3 Onucwieams oHATHE QYHKIIUU KaK MPaBUIIa, YCTAHABIUBAIOIIETO CBSI3b MEXKTY

CBeZICHMIA 0 PYHKIIUU AJIEMEHTAMU JIBYX MHOXECTB.
N Dopmynuposams:
8 CaoiicTBa (hyHKIUHU 3 pMYyIUp
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9 Kak noctpouts rpadux 3 onpedenenus. Hylsl QyHKLINN; TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA (DYHKIMH; (PYHKIINH,
bynkimu y = kf(x), ecnu BO3pacTaomeil (yObIBarollei) Ha MHOYKECTBE; KBaJIpaTUYHON (PYHKIIMHU; KBaPATHOTO
U3BECTEH Ipaduk QyHKINN HEPaBEHCTBA;
y = f(x) C80licmea KBaJPaTUIHON QYHKIHH;
npasua OCTPOCHUs rpapuKOB KIUi1 ¢ TIOMOIIBIO TipeoOpa3oBanmii Bua f(X) —
10 | Kak nmoctpouth rpaguxu 4 f(l))( Vea ™ padp bynKn m peobp na f(x)
. a
kuuit Y = f(x) + b '
Gy y = (x) f(x) — fix + a); F(x) — Kf(x).
ny =f(x + a), ecnmu uzBecTeH . . ]
rpaduk dyrKimn y = f(x) Cmpoums Tpaduku QyHKIHIA ¢ TOMOIIBIO peodpazoBanuii Buaa f(X) — f(x)+ a;
f(xX) — f(x + a); T(X) — kf(x).
11 | Keagparuunas ynkus, e€ 6 Cmpoumpw rpaduk kBagpatuyHoi pynkiuu. [1o rpaduky kBagpaTnaHOi QyHKIIMN
rpauk u CBOWCTBA OIHCHIBATH €& CBOMCTBA.
KouTpossHas pabota No 2 1 Onucvleams CXeMaTUIHOE PACTIOIOKEHHUE Mapad0JIbl OTHOCUTEIILHO OCH abCIUCC B
3aBHCHMOCTH OT 3HaKa crapuiero KodpQuunueHTa u IMCKPUMUHAHTA COOTBETCTBYIOLIETO
12 | Pemenue kBajpaTHBIX 6 KBAJ[PATHOTO TPEXUWICHA.
HCPAaBCHCTB Pewiams xBanpaTHBIC HEPABEHCTBA, UCIIOJIB3YS CXEMY PACIIOJIOKECHHS MapadoIIbl
13 | Cucrembl ypaBHEHUH C IByMs 6 OTHOCHTEJIBHO OCH abcrucc.
TepeMeHHbIMH Onucvieams TpapUUECKHA METO]] PEILICHHS CUCTEMBbI IBYX YPAaBHEHHI C JIBYMsI
NIEPEMEHHBIMH, METO/I ITOJICTAHOBKU M METO/ CJIOXKCHHUS ISl PEIICHUS] CUCTEMBI JIBYX
14 | Pemenne 3anaq HOMOIIBIO 5 YPaBHEHHH ¢ JIBYMS IIEPEMEHHBIMH, OJHO M3 KOTOPBIX HE ABISAETCS JUHEHHBIM.
CHCTEM ypaBHCHHHM BTOPOH Pewams TeKCTOBBIE 33]1a4M, B KOTOPHIX CHCTEMA JIBYX yPaBHEHUI ¢ IByMs II€PEMEHHBIMU
cTereHu SBJISIETCSA MATEMATHIECKON MOJIENBIO PEAILHOTO MPOIIECCa, U MHTEPIIPETHPOBATH PE3YIIBTAT
KonTtponsHas padora Ne 3 1 PEIICHNS CHUCTEMBI
I'naga 3
DJIeMeHTbI NPUKJIATHOM 20

MaTEMAaTUKHU
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5 ? Coaep:xkanue yueOHOT 0 HeCTEO XapakTepucTHKA OCHOBHBIX BUI0B AesTe1bHOCTH yIeHHKa
T 2 MarepuaJjia YACOB (Ha ypoBHe y4eOHBbIX JAelicTBHIA)
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I
15 | MaremaTuueckoe 3 Ilpusooums npumepuol:
MOJIETUPOBAHNE MaTEeMaTUYECKUX MOJIEJICH pealbHbIX CUTYallUi; MPUKIIATHBIX 3a/1a4; TPUOIMKEHHBIX
L — 3 BEMIMHUH; ACTIONb30BAHNA KOMOMHATOPHBIX MPABUII CYMMBI U IIPOU3BEICHHUS; CITYIalHBIX
COOBITHH, BKIIFOYAS IOCTOBEPHBIC U HEBO3MOIKHBIE COOBITHSI; ONBITOB C PABHOBEPOSTHHIMH
17 [pnOnamKEHHBIE BHIYUCIIEHUS 2 HCX0JJaMH; TIPEACTABIECHUS CTATUCTUYECKUX JAaHHBIX B BUJIE€ TAOIULL, TUarpamm, rpaukos;
18 | Ocrosubre mpasua 3 HCTIOJIb30BAHMSI BEPOSITHOCTHBIX CBOMCTB OKPY)KAIOIIUX SBICHUI.
KOMOHHATOPHKH Dopuyruposams:
onpeodeneHus: AbCOTIOTHOM MOTPEIIHOCTH, OTHOCUTEIBHOM MOTPEIIHOCTH, JJOCTOBEPHOTO
19 | Yacrora 1 BeposiTHOCTH 2 COOBITHS, HEBO3MOYKHOTO COOBITHS;, KIIACCHUECKOE OTPEIeNICHHE BEPOSTHOCTH;
CILy4aifHOTO COOBITH npasuia: KOMOMHATOPHOE MTPABUIIO CYMMBbI, KOMOMHATOPHOE MPABUJIIO MPOU3BEIACHHUS.
20 | Knaccmueckoe 3 Onucvieamb dTalbl pENIEHUs IPUKIIAHOM 3a1a49H.
OTIPe/IENEHNEBEPOATHOCTH [TosicHATH 1 3anKCchIBaTh GOPMYITY CIOKHBIX MPOLEHTOB. [[poBOINTE MPOIIEHTHBIE PACYETHI
C MCMOJIb30BAaHUEM CIIOKHBIX TPOIIEHTOB.
21 | HauanbHbie ceeHHs 3 Haxo0umb TOYHOCTb IPUOIHKEHHUS 110 TaOJIHLE NPUOITMKEHHBIX 3HAYEHUI BEJTUUHMHBL.
0 CTATHCTHKE Vcnonps30Bath pa3inuyHbie (GOPMBI 3aITMCH TPHOIMKEHHOTO 3HAYEHHS BETUYMHBIL.
KOHTpOHBHaﬁ pa60Ta No 4 1 O1eHUBATh HpI/I6J'II/I}KéHHOC 3HAYCHUEC BECINYUHBI.
1Iposooums ONBITHI cO ciydailHIMU Ucxogamu. [1osicCHATh U 3anUCBIBaTh (HOPMYITy
HAXO0JICHUS YaCTOTHI CIIy4alHOTO COOBITHA. ONMUCHIBATH CTATUCTUYECKYIO OLIEHKY
BEPOSITHOCTH CITy4aiftHOTO coObITHsI. HaxoquTh BEpOSTHOCTD CIIydalfHOTO COOBITHS B
OTIBITaX C PABHOBEPOSITHBIMH HCXOJIaMHU.
Onucwiéams 3TaIbl CTATUCTHYECKOTO uccienoBanus. OdopMisTe HHGOPMAIUIO B BUIE
Tabnui u auarpamM. M3enekats nHbopMaiuio u3 Tabiaui u quarpamm. HaxouTs u
MPUBOAUTH MPUMEPHI UCHIOJIB30BaHUS CTATUCTUUYECKUX XapAKTEPUCTHUK COBOKYITHOCTH
TAHHBIX: CPEIHEe 3HaUeHHUEe, MOJa, pa3Max, MeJraHa BEIOOPKHU
I'naea 4
Yucnaosbie 17

mocjaea0BaTeJIbHOCTH
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22 | Yucnoselie 2 Tlpusooums npumepol: MOCIEAOBATEIHHOCTEN; YUCIOBBIX TOCIIEIOBATEIHLHOCTEMH, B
MOCIIEIOBATEITLHOCTH YaCTHOCTHU apu(PMETHICCKOM U TEOMETPUUYCCKOU MPOTPECCU; HCTIOTH30BAHUS
TIOCJICZIOBATEIFHOCTEH B pealbHOM )KHU3HU; 33124, B KOTOPBIX PACCMATPUBAIOTCS CYMMEI C
23 | Apudpmerndeckas 4 1 P > 38139, PRIX P p ™M
OECKOHEYHBIM YHUCIIOM CJIaracMBbIX.
porpeccust
Onucvlgams: TIOHATHE TTOCIIEAOBATENFHOCTH, WIEHA MOCIIEI0BATEILHOCTH, CIIOCOOBI
24 | CymMma N epBbIX YJIEHOB 3 3aaHus TIOCIE0BATEIHFHOCTH.
apu(pMeTHIECKOM Buviuucnisame qnensl mocaea0BaTeNIbHOCTH, 3aJaHHON (DOPMYIION N-TO YWiCHA WA
IporpeCcCuu PEKYPPEHTHO.
25 | T'eomerpuuecKas porpeccus 3 Dopuyruposam. 5 5
onpeodenenus. apuHMeTHIeCKO MPOrpeccuu, reOMETPUIECKON TPOrPECCUu;
26 | Cymma N nepBhIX YICHOB 2 C6801iCMe6a YIICHOB TEOMETPUUECKON U apru(hMETUUECKON TTPOTPECCHIA.
FCOMETPHUIECKOU MTPOrpeCCum 3aoasams apuPMETHIECKYIO U TEOMETPUUECKYIO POTPECCUU PEKYPPEHTHO.
27 | Cymma 6ecKOHEYHOM 2
TeOMeTPHYECKOiE 3anucvlieamo U noscHams GopMysbl 001ero uieHa apupMeTHIeCKOl U reOMEeTPpUIECKOn
IIPOrPECCHH, Y KOTOPOIi | q | < LIPOrpecCcHu.
3anucwvlieams 1 0okazvigams: GOPMYIBI CYMMBI N MIEPBHIX WIEHOB apu(PMETUYECKON U
1
reOMEeTPUUECKOM Iporpeccuii; Gopmyibl, BeIpakaroliue CBONCTBA YICHOB
Kontposnbras pabora Ne 5 1 apu(pMeTHUYECKOH ¥ FeOMETPHYECKOH MPOrpeccHuii.
Buiuuciams cymmy GECKOHEUHON reéOMETPUYECKO MPorpeccuu, y KoTopoii | q | < 1.
[IpencraBnsaTh 6eckOHEUHBIE IEPUOAUYECKUE APOOU B BUIE OOBIKHOBEHHBIX
IloBTOpEHUE
U cUCTeMaTH3auus 10
y4e0HOro MaTepuaJja
YupakHeHus 171 TOBTOPEHHS Kypca 9
9 knacca
KonTtposnrHas padota Ne 6 1
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é % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX jelicTBHIl)
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I'naea 1
IIpocreiimmue 11
reomerpuuyeckue Gurypsl
U UX CBOMCTBA
1 Touku u npsiMbIe 1 IIpuooums puMepsl FeOMETPUUECKUX QUTYP.
2 | Otpesox u ero amma 5 Onucvléams TOUKY, IPAMYIO, OTPE3OK, JIyd, YrOJL.
Dopmynuposamo:
3 | JIyu. Yron. Usmepenue yrios 2 onpeoenenus: PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3KA, PACCTOSHHS MEKIY IBYyMs TOUKAMHU,
4 | Cuexuze n sepraKamEEBIe 2 JIOTIOJTHMTENBHBIX JIyd€el, pa3BEPHYTOTO YIIIa, PABHBIX YIIIOB, OUCCEKTPHCHI YIJIa, CMEKHBIX
- M BEPTUKAIBHBIX YIJI0B, [IEPECEKAIOUIMXCS IPSMBIX, IEPICH/MKYIISAPHBIX MPAMBIX,
IEPIEHMKYIIAPA, HAKIOHHOM, PACCTOSHMS OT TOUKH [0 IIPSAMOIA;
5 HeprneH MKy IApHbIC MPSMbIC 1 ceolicmaa: PacrioioKeHUs TOYEK Ha NPSIMOM, U3MEPEHUS OTPE3KOB U YIJIOB, CMEXHBIX U
AKCHOMEL 1 BEPTHKAIBHBIX YIJIOB, IEPIIEHANKY/ISAPHBIX IPSAMBIX; OCHOBHOE CBOMCTBO IPSIMOM.
Knaccuguyupoeams yril.
Tosropenue n 1 Jloka3zvléamp.: TEOPEMBI O IIEpPECEKAIOINXCsS MPSAMBIX, O CBOHCTBAX CMEKHBIX U
chcTeMaTH3aIus yaeGHOro BEPTHKAIBHBIX yIJIOB, O €IMHCTBEHHOCTH IIPAMOM, IEPIEHIMKYIAPHON JaHHOM (CiTydai,
MaTcpualia KOT'JIa TOUKA JIEKHUT Ha JTAHHOM NpsMOii).
KourponsHas paGora Ne 1 Haxooums niuHy 0TpesKa, TPaLyCHYIO MEpY yIila, HCIONIb3ys CBOWCTBA MX M3MEPEHUM.
H3z06padicamp ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB IT€OMETPHYECKHE (PUTYPBI: OTPE3OK,
JIyd, YTOJI, CMEKHBIE U BEPTHKAIIBHBIE YIJIbI, TIEPIEHIUKY/ISPHBIE PAMBIE, OTPE3KH ¥ JIyUH.
Toscnsame, 4TO TaKOE aKCUOMA, ONIPEJIETEHHE.
Pewams 3a1aun Ha BHIYMCIIEHUE U JIOKA3ATENLCTBO, POBO/IS HEOOXOJUMBIE J0KA3ATEIbHbIE
paccyxIeHus
I'naga 2 12




]
2F
S = Coaepixkanue yueOHOT 0 KosnunuectBo XapakTepucTHKa OCHOBHBIX BH/IOB /IeSITeIbHOCTH YYeHHKA
s . .
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelicTBHIi)
=
TpeyroabHuku
7 PaBHBIE TpEYrOIBHUKH. 2 Onucviéams CMBICI IOHATHS «paBHbIE GUTYpb». [IpUBOANTE TPUMEPHI paBHBIX QUTYP.
Bricora, Mmeauana, H306padxame 1 HAXOIUTh HA PUCYHKAX PAaBHOCTOPOHHME, PABHOOEIPEHHBIE,
OuccekTpuca TpeyroJibHUKa IPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYIOJIbHBIE TPEYTOJIBHUKU U UX 3JIEMEHTBHI.
. . Knaccuguyuposams TpeyroapHUKHU MO CTOPOHAM U yIJIaM.
8 [1epBErit 1 BTOpOW PU3HAKA 3 Puyup Theyr p yr
Dopmynuposamo:
paBEHCTBA TPEYroJIbHUKOB
onpeodeneHus; 0OCTPOYTOJIbHOTO, TYIIOYT0JIbHOTO, IPSIMOYT0JIbHOTO, pAaBHOOEPEHHOTO,
9 PaBHOGEIpEHHbIH 3 PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYTrOJIbHHUK M €r0 CBOWCTBA TPEYTroJIbHUKA; PABHBIX TPEYrOJbHUKOB; CEPEANHHOTO NEPIICHANKYIIsIpa OTpE3Ka,; MepuMeTpa

10 | IIpusHaku paBHOOEAPEHHOTO 1 TpeYrobHHIKA,

TPeyroTbHIKA ceolicmea: paBljo6ez[peHHoro TPEYyroJbHUKA, CEPEAMHHOIO MEPIEHANKYIIApa OTpe3Ka,
OCHOBHOT'O CBOMCTBA PaBEHCTBA TPEYTOJIbHUKOB;

11 | Tpernii npusHaKk paBeHCTBa 2 NpU3HAKy. PaBEHCTBA TPEYroJILHUKOB, PABHOOCIPECHHOTO TPEYTOJIbHHKA.
TPEYroJbHUKOB Teopembl Jloxasvieams TEOPEMBI: O €AMHCTBEHHOCTH MPSIMOM, MEPIEHANKYIIPHON JaHHOH (CclyJai,
KouTponbsHas pabota Ne 2 1 KOTJIa TOYKA JIEKUT BHE JaHHOU MPSAMOM); TPH NIPU3HAKA PABEHCTBA TPEYrOJIbHUKOB;

IPU3HAKU PABHOOEAPEHHOIO TPEYrOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEIUHHOIO
HEepIEeHINKYJIAPa, PABHOOEPEHHOI0 M PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pazvsachsame, 4TO Takoe TEOpEMa, OMUCHIBATE CTPYKTYPY TeopeMbl. OObACHATh, KAKYIO
TEOpeMy Ha3bIBAIOT 0OpaTHOM aHHOM, B YEM 3aKIIFOUAETCs METO/I I0Ka3aTeIbCTBA OT
npoTUBHOTO. [IpUBOAUTE PUMEPHI HCTIOIB30BAHUS 3TOTO METOA.
Pemate 3ajaun Ha BBIYMCIICHHUE U 1I0KA3aTEIILCTBO

I'nasa 3

IMapamueasnbie npsimbie. Cymma 12
YIJIOB TPEYroJIbHUKA

13 | [TapamnenpHble NpsMBIE 1 Pacnosnasams Ha yepTexkax napajuieIbHbIE NIPSAMBIE.

N3006paxxaTs ¢ MOMOIIBIO JIMHEHKHU U YTOJIbHUKA NapajliebHbIe MPsIMbIE.

14 | [Ipu3sHaku napauieaIbHOCTH 1 P B yr p P

MPpAMBIX

Onucvigams yribl, 00pa3oBaHHbIE NIPH NIEPECEUEHUH JIBYX MPSMBIX CEKYILIEH.
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2F
S o Coaepixkanue yueOHOT 0 KosnunuectBo XapakTepucTHKa OCHOBHBIX BH/IOB /IeSITeIbHOCTH YYeHHKA
3 . .
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelicTBHIi)
=
15 | CpoiicTBa mapamiebHbIX 2 Dopmynruposams:
MIPSIMBIX onpeodeneHus. apaIeIbHbIX MPSAMBIX, PACCTOSIHUS MEX/1y MapaJljIeIbHbIMU TIPSIMbIMH,
BHEIIHETO yrja TPeyroJibHUKa, TUIIOTEHY3bI U KaTeTa;
16 | Cymma yrioB TpeyrojbHHKa 3 . yria Tpeyr ’ y3 ’
ceoticmea: napajuieIbHbIX MPSAMBIX; YIJIOB, 00pa30BaHHBIX NP MEPECEUEHUH NMapaIeIbHbBIX
17 | IlpsimoyronbHbIid 1 IPSIMBIX CEKYIIEH; CYMMBI YIIOB TPEYrOJILHUKA; BHEITHETO YIJla TPEYTOJbHUKA;
TPCYTrOJIbHUK COOTHOUIEHUH MEXIy CTOPOHAMH U yIiaMH TPEYTOJIbHUKA; IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA;
18 | CpoficTBa PAMOYTONBHOTO 2 OCHOBHOE CBOMCTBO MapaljIebHbBIX MPSMBIX;
TPeyrobHUKA npu3HaKy.: TApajuIeIbHOCTH MPSIMBIX, PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
/Jloxazwieams: TEOPEMBI O CBOMCTBAX MMAPAUIEIBHBIX MPSAMBIX, O CYMME YIJIOB TPEYrOJIbHUKA,
Hosropeuue 1 0 BHEIITHEM YTIJIe TPEYrojbHHUKa, HEPABEHCTBO TPEYT'OJIbHUKA, TEOPEMBI O CPAaBHEHUH CTOPOH
cHCTeMaTH3aLus y4eOHOro Y YIJIOB TPEYroJIbHUKA, TEOPEMBI O CBOMCTBAX MPSMOYTOJBHOTO TPEYroJbHUKA, MPU3HAKU
Matepuaja napauieIbHBIX MPSMBIX, PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
KontpossHas paGota Ne 3 1 Pewambp 3a1aun Ha BEIYUCIICHUE U T0KA3aTEIBCTBO
I'nasa 4
OKpY:KHOCTb H KPYT. 11
I'eomeTrpuyeckne mMoCTpoeHUst
19 | 'eomerpuyeckoe MECTO 1 Tlosacnams, 4TO TaKoOe 3a/lauya Ha OCTpOeHue; reomeTpudeckoe Mmecto Touek (I'MT).
TouyeK. OKpY»KHOCTb U KPYT [IpuBoaute npumepst 'MT.
o H306pasicams Ha pUCYHKaX OKPYKHOCTb M €€ 3JIEMEHTbI; KacaTeJIbHYI0 K OKPY>KHOCTH;
20 | Hekoropsle cBolicTBa 2 P PHCYH py& ’ yIo Py« ’
OKPY’KHOCTb, BIIMCaHHYIO B TPEYTOJIbHUK, U OKPYKHOCTb, OTIUCAHHYIO OKOJIO HETO.
okpyxHocTHu. KacaTenbHas k Py ’ y peyr ’ Py . o
OKPYKHOCTH OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTHU U MPSMOI.
Dopmynuposamn.:
21 OnucanHast ¥ BIIMCaHHAS 2 onpeodenenus. OKPYKHOCTH, KPyTa, UX 3JIEMEHTOB; KacaTeJIbHOM K OKPY>KHOCTH;
OKPYKHOCTH TPEYTOJIbHUKA OKPY>KHOCTH, OIIMCAHHOU OKOJIO TPEYrOJIbHUKA, U OKPYKHOCTH, BIIMCAHHOU B TPEYT OJIbHUK;
22 | Bajaum Ha mocTpoeHHe 2 ceoucmea: CEPEMHHOTO NEPIICHANKYTIAPA Kak I'MT; Ouccexrpucs! yria kak ' MT;
KacaTeJIbHON K OKPYKHOCTHU; AMAMETpa U XOPAbl; TOUKU NIEPECEUEHUSI CEPENNHHBIX
23 | MeToa reoMeTpruuecKMX MeCT 2

TOYCK B 3aJja4yax Ha

MNEPNCHAUKYIIAPOB CTOPOH TPCYTOJIbHUKA; TOUKH NNEPCCCUCHU A GI/ICCGKTpI/IC YIJjioB
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S = Coaepixkanue yueOHOT 0 KosnunuectBo XapakTepucTUKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH YUEHUKA
é % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelicTBHIi)
=
IIOCTPOECHHE TPEYTrOJIbHUKA;
TosTopenue u 1 NPU3HAKY KacaTeIbHOM.
CHCTEMATHAANES YIE6HOTO ﬂOK‘ClS:’blGamb.' TEOPEMBI O CEPEIMHHOM HEPHEHUKYILIPE 1 OuccekTpuce yria Kak 1:MT;
MaTepana 0 CBOMCTBax KacareiabHOM; 00 OKPYKHOCTH, BIMCAHHOH B TPEYTOLHHUK, ONICAHHOH OKOIO
TPEYroJbHUKA; IPU3HAKU KacaTeJIbHOM.
Konrposnenas pabora Ne 4 1 Pewams 0CHOBHBIE 3a/1a4M Ha TIOCTPOEHHE: TOCTPOEHHE YIIIa, PABHOTO JaHHOMY;
MIOCTPOEHHUE CEPETMHHOTO MEPIEHANKYISIpa JAHHOTO OTPE3Ka; MOCTPOEHUE MPSAMOi,
MPOXOJANIEN Yepe3 TaHHYIO TOUKY U NMEPIEHIUKYISIPHON JaHHOM MPSMON; TOCTPOCHHE
OMCCEKTPHUCHI JAHHOTO yIJia; MOCTPOEHUE TPEYTOJIbHUKA 0 IBYM CTOPOHAM M YTy MEXIy
HUMH; 110 CTOPOHE U JIBYM IIPUJIEKALNM K HEH yIiIaMm.
Pemate 3agaun Ha noctpoenue merogom ['MT.
Cmpoumbs TpEyroiabHUK IO TPEM CTOPOHAM.
Pewiamsb 3anaun Ha BBIUKCIEHUE, T0KA3aTEIBCTBO U IOCTPOCHUE
O06001menne
M CHCTEeMATH3ALNA 4
3HAHUN yYauuxcst
VYrpaxHeHus i IOBTOPEHUS Kypca 3
7 xnacca
Kontponbhas padorta Ne 5 1
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S = Coaep:xkanue yueOHOT o KosnunuectBo XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
é S MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
=
TI'nasa 1 29
YeTbIpéXyrobHUKH
1 YeTbIpEXYroJbHUK U €r0 2 Tosacnams, 9TO TaKO€ YETHIPEXYroMbHUK. OMUCHIBATH AJIEMEHTHI YETHIPEXYTOJIbHUKA.
AJIEMEHTHI Pacnosnasams BBINYKIIbIE U HEBBITYKIIbIE YETHIPEXYTOJBHUKH.
o H306padsicames M HAXOIUTh HA PUCYHKAX YETHIPEXYTOJbHUKH Pa3HBIX BUAOB U UX DJIEMEHTHI.
2 [Tapannenorpamm. CBoiicTBa 2 P 1 PHCYH pexy p A
Dopmynuposamy:
napajuiesiorpamma
onpedeneHus.; apaiieIorpaMMa, BEICOTHI ITapajuiesorpaMma; NpsiMoyrojbHUKa, poMoa,
3 [Ipu3Haku mapasienorpamma 2 KBaJpaTa; CpeIHEN JIMHUYU TPEYTrOJIbHUKA; TPAIIEUH, BBICOTHI TPANIELIUH, CPEIHEN JTMHUU
4 TTpSIMOYrONBHIK 2 Tpaneuuu; HeHTPATBLHOTO yrila OKPY>KHOCTH, BIIMCAHHOTO YTJla OKPY>KHOCTH; BIUCAHHOTO U
OTIMCAHHOTO YETHIPEXYTOJIbHUKA;
5 Pom6 2 ceolicmea. apajjienorpaMma, mpsMoyrojabHIuKa, poM0Oa, KBajpara, CpEeIHUX JTUHUN
6 Kpazpar 1 TPEeYroJbHUKa U Tpareyu, BIUCAHHOTO Yria, BHUCAHHOTO U OMHMCAaHHOIO
YeThIPEXYTOJIbHUKA;
Kontposnbras pabora Ne 1 1 npu3HaKu: NapajieaorpaMma, IpsaMOyroJbHUKa, poM0a, BIUCAHHOTO M OIIMCAHHOTO
7 CpeHHﬂﬂ JINHUS 1 quBIpéXYFOHBHI/IKa.
TpeyroJbHUKA Jloka3vleamsb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIBHUKA, O TPayCHOM Mepe BIHCAHHOTO
3 - 4 yria, 0 CBOMCTBAX U NMPU3HAKAX MMapaljIeiorpaMMa, IPSIMOYroJIbHUKA, poMOa, BIIMCAHHOTO U
arerus N
parten OTIMCAHHOTO YEThIPEXYTOIbHHKA.
9 LlenTpanpHble U BIIUCAHHBIC IIpumensamov U3y4eHHBIE ONIPEAEICHUS, CBONCTBA U MPU3HAKHU K PELICHUIO 33134
yTJIbI
10 | BriucaHHbI€ U ONMCaHHbIE 2
YETBIPEXYTOJIBHUKH
KonTtponpHast padota Ne 2 1
I'naga 2 16
IlonoOue TpeyroJbHNKOB
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamn.:
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S = Coaepixkanue yueOHOT o KosnunuectBo XapaKTepuCcTHKA OCHOBHBIX BI/IOB [IeITEJIbHOCTH YYeHUKA
s . .
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
IIPOMOPLIMOHAIBHBIX OTPE3KAX onpedeneHue NOJOOHBIX TPEYroJIbHUKOB;
ceoticmea: MeNaH TPEYroJibHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA, IEPECEKAIOLIUXCS X0
12 | [lonoGHbIE TPEYrOJBHUKH 1 MICAMAH Tpeyr ’ p Tpeyr - T1ep m P,
KacaTeJIbHOU U CeKylIel;
13 | Ilepsslii npu3HaK NOA00MS S npusHaKky NoJ00usl TPEYTrOJIbHHUKOB.
TPEYTOJIbHUKOB Jlokazvieamy:
14 | Bropoit u TpeTHii mpu3HAKH 3 gaeopesz.' daseca, 0 IPOMOPIUOHATBHBIX OTPE3KaX, O CBOMCTBAX MeINaH TPEYroJbHUKA,
MO 06HS TPEYTONBHIKOB MCCEKTPUCEI TPEYTONBHUKA; } §
ceoticmea: epeceKarolnuxcs XopA, KacaTelbHOM U CeKyIIeH;
KonrposnbHast padora Ne 3 1 npu3HaKy MoI00us TPEYroJIbLHUKOB.
IIpumensimy U3ydeHHBbIE ONIPEICIICHUS, CBOMCTBA U MPU3HAKH K PEIICHUIO 3a/1a4
I'nasa 3
Pemienue mpsiMmoyroJibHbIX 14
TPeyroJibHUKOB
15 | Merpuueckue COOTHOLIECHHUS 1 Dopmynuposamo:
B IIPSIMOYTOJIBHOM onpeodenenus. CUHYCa, KOCUHYCA, TAHI'€HCa, KOTAHI'€HCA OCTPOTO YIJla IPSIMOYTrOJIbHOTO
TPEYroJIbHUKE TPEYroJIbHUKA;
c6olicmea: BbIPAXKAIOIINE METPUUECKUE COOTHOLIEHHS B IPSAMOYTOJIbHOM TPEYTOJIbHUKE U
16 | Teopema Iludaropa 5 P m P pAMOYT Tpeyro
COOTHOILIEHUS] MEX1y CTOPOHAMU U 3HAYEHUSIMU TPUTOHOMETPUUECKUX (PYHKLUH B
Konrponbsnas pabora Ne 4 1 IPSIMOYTOJIBHOM TPEYTOJIbHHKE.
17 | Tpurosomerpuueckue 3 3anucvieams TpUroHOMETpUYeCcKHe (POPMYIIbI, BBIPAXKAIOIINE CBSI3b MEXKAY
(byHKIIH OCTPOTo YIITa ”}FDpI/IFOHOMeTpI/I‘ICCKI/IMI/I (GYHKIUSAME OJHOTO U TOT'O K€ OCTPOro yria.
MPSMOYTOIBHOTO ewams MPSIMOYTOJIbHBIE TPEYTOJIbHUKH.
TpeyroNbHIKA Hoxa3zbieams.
meopemy 0 METPUUYECKHX COOTHOIIEHUSIX B MPSIMOYT'OJIbHOM TPEYTrOJIbHUKE, TEOPEMY
18 | Pemenue npsAMOYroibHBIX 3 ugaropa;
TPCYroJIbHUKOB @opmyvl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OJHOTO U TOTO K€ OCTPOTO
KonTposbHas padota Ne 5 1 yrnia.

Bbi6ooums 0CHOBHOE TPUTOHOMETPHUUCCKOC TOKIACCTBO U 3HAUYCHUS CUHYCAa, KOCHUHYCA,
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S o Conepxanue yueOHOT0 KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH Y4YCHUKA
é s MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
TaHreHca U KoTaHreHca s yriaos 30°, 45°, 60°.
Ipumensamob U3ydeHHbIE ONpeAETeHNs, TEOPEMBI U POPMYIIBI K PEIICHUIO 3a/1a4
I'nasa 4
MHOroyroJibHuKH. 10
Ii1omaas MHOrOyroJibHMKA

19 | MHOroyrojabHUKU 1 Ioacuamp, 4TO Tako€ IUIOIIAb MHOTOYTIOJIbHHKA.

20 | Homstre momanm 1 OnuceiBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTHI; BHITYKJIbIE U HEBBIMYKIIbIE MHOTOYT OJIbHUKH.
MHOTOYTOJIBEHER. I/1306pa>1<afb W HAXOZUTb Ha PHCYHKAX MHOTOYTONBHUK H €T0 SMEMEHTEL; MHOTOYTOJIBHHK,
T —— BIIMCAHHBINA B OKPYKHOCTh, U MHOTOYTOJIbHUK, OITUCAHHBIN OKOJIO OKPYKHOCTH.

Dopmynuposamo:
21 ITnomans nmapanaenorpaMmma 2 onpeodeienus; BIMCAHHOTO W OMTMCAHHOTO MHOTOYTOJbHUKA, TIJIOMIAId MHOTOYTOJIbHUKA,
22 | Tnomams TpeyronsHuka 2 PaBHOBENMKUX MHOIOYTOJIbHHKOB;

OCHOBHble C80UCMEa TIIOIAIU MHOTOYTIOJIbHUKA.

23 | IInowazs Tpanenun 3 Jlokazvieamu. TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-yrOJbHUKA, TJIOIIAAN
KontpossHas pabota Ne 6 1 PSIMOYTOJIBHUKA, TUIOLIAAN TPEYTrOJIbHUKA, IUIOIIAIN TPAIECLINH.

Ilpumensamob U3y4eHHbIE ONpEAeTeHUs, TEOPEMbI U POPMYIIbI K PEIICHUIO 3a/1a4
IToBTOpPEHUE
M CHCTEeMATH3ALMA 8
y4eOHOro MaTepuaJia
VYrpaxHeHus Uil IOBTOPEHUs Kypea 8 7
KJ1acca
KonTtposnpHas padota Ne 7 1
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=
TI'nasa 1 16
Peenne TpeyrosibHUKOB
1 Cunyc, KOCHHYC, TAaHT€HC U 2 Dopmynuposamy:
koTtaHreHc yraa ot 0 go 180 onpedenienus; CUHyca, KOCUHYcCa, TaHTeHca, KoTaHrenca yriaa ot 0 mo 180 ;
€601icmE0 CBS3M JUTMH TMaroHajel u CTOPOH napaienorpaMma.
2 Teopema KOCHHYCOB 3
Dopmynuposams U pazbsCHATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BhuncasaTh
3 Teopema cunycos 3 3HaUEHUE TPUTOHOMETPUUECKON (PYHKITMH yIiia 0 3HAUEHHUIO OJTHOM U3 €T0 3aJJaHHbIX
4 | PemeHue TpeyroibHUKOB 3 bynkunit.
Dopmynuposams N JOKA3bIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIEACTBUS U3 TEOPEMBI
5 DopMyJIBI JUIs HAXOXKACHHS 4 KOCHHYCOB ¥ CHHYCOB, O TUIOIIaX OMTMCAHHOTO MHOTOYTOJIbHUKA.
rromanyn TpeyrojabHUKa 3anucvieamov 1 10Ka3bIBaTh GOPMYIIBI I HAXOXKICHUSI TUIOIIAIA TPEYrOJIbHUKA, PAINYCOB
KonTpossHas paGora Ne 1 1 BIMCAHHOW U ONMCAHHON OKPYKHOCTEH TPEYrOJbHUKA.
Ilpumensamov U3ydeHHbIE ONpPEAeNeHUs, TEOPEMbI U POPMYJIbI K PEIICHUIO 3a/1a4
I'nasa 2 3
IIpaBu/IbHBIE MHOIOYIOJIbHUKH
6 [IpaBunbHbIE 4 Ilosacuams, 4TO TaKOE UEHTP U LEHTPAIbHBIA YT NPABUIBHOTO MHOTOYTOJIbHUKA, CEKTOP U
MHOTOYTOJIbHUKHU U UX CErMEHT Kpyra.
CBOMCTBA Dopmynuposamo.:
onpeodenieHue MPaBUILHOTO MHOTOYTOJIbHUKA;
7 JUInHa OKPY>KHOCTH. 3 Pe p T ’
€6801icmea MPaBUILHOTO MHOTOYT'OJIbHUKA.
[momane kpyra N
/loxazwieamsb CBOWCTBA MPABUIIBHBIX MHOTOYT'OJIbHUKOB.
KonTposnbHas pabora Ne 2 1 3anucvieams 1 pazbACHATH (HOPMYIIBI TTMHBI OKPYKHOCTH, TUIOLIAAN KpyTa.

3anucvieams 1 10Ka3bIBaTh (OPMYIIbI JUIMHBI JYTH, TUIOMAAN CEKTOPA, (POPMYIIBI JUIs
HaXO0XIEHUs PainyCcOB BIIMCAaHHOU U ONIMCAHHOM OKPYKHOCTEW NPaBUIBLHOTO
MHOTOYTOJIbHUKA.

Cmpoumsb ¢ TOMOLIBIO LUPKYJIS U IMHENKN IPABWIbHBIE TPEYTOJIbHUK, YETBIPEXYT OJIbHHUK,
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S = Coaepixkanue yueOHOro KonunuectBo XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
s . .
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
IIECTUYTOJIbHUK.
Ipumensamov U3ydeHHbIE ONIpeAETeHNs, TEOPEMBI U POPMYIIBI K PEIICHUIO 3a/1a4
I'naga 3
JexapToBbl 11
KOOPAMHATHI HA IJIOCKOCTH
8 Paccrostnue mexay nByms 3 Onucwviéams IPSIMOYTOJIBHYIO CUCTEMY KOOPAUHAT.
TOYKaMHU C 3a/IaHHBIMH Dopmynuposams: ONpeaeIIeHNE ypaBHEHHS (GUTYpPbI, HEOOX0IUMOE U JOCTaTOYHOE YCIOBUS
koopauHaTamu. KoopauHater MapajyIeIbHOCTH JIBYX IPSIMBIX.
CepeHbI OTpe3Ka 3anucvlieamo 1 AO0Ka3bIBaTh (HOPMYIIBI PACCTOSIHUS MEXKIY ABYMSI TOUKAMH, KOOPIUHAT
CepeHBI OTpe3Ka
9 VYpaBHeHue Gurypsi. 3 pea p . .
Bv16ooums ypaBHEHUE OKPYKHOCTH, 0011lee ypaBHEHHE MPSAMOii, ypaBHEHUE MPSIMOH C
YpaBHEHHE OKPYKHOCTH
YTII0OBBIM KO3 OUITEHTOM.
10 | Ypasuenue npsamon 2 Jokazvieams HEOOXOIMMOE U JOCTATOYHOE YCIOBUE APAIIIEILHOCTH JIBYX MPSAMBIX.
11 | YriioBoit kodbdurment 2 Ilpumensamob U3y4eHHbIE ONpPEAeTeHUs, TEOPEMbI U POPMYIIbI K PEIICHUIO 3a/1a4
NPpAMOM
Kontponbhas padoTa Ne 3 1
I'nasa 4Bextopbl 12
12 | [lonsTHe BeKTOpa 2 Onucwviéams IOHATUS BEKTOPHBIX U CKaJISIPHBIX BeIHUMH. MmocTpupoBaTh noHsATHE
BEKTOpa.
13 | KoopauHaTeiBEKTOpa 1 P
Dopmynuposams:
14 CroKeHne U BBIYUTaHNC 2 onpedeneHus. MOAYIs BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
BEKTOPOB BEKTOpPA, CyMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKECHUS
15 | YMHOKeHHe BekTOpa Ha 3 BEKTOPA Ha UCII0, CKATAPHOTO NPOU3BE/ICHNS BEKTOPOB;
— ceolicmea: paBHbIX BEKTOPOB, KOOPAWHAT PaBHBIX BEKTOPOB, CI0KEHUSI BEKTOPOB,
KOOpJMHAT BEKTOpA CyMMBI U BEKTOPA Pa3HOCTHU JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
16 | CkansspHoe mpoU3BEACHUE 3

BEKTOPOB

YMHOKCHUS BEKTOpPA Ha YHUCJIO, CKAJIPHOT'O MPOU3BCACHUA IBYX BECKTOPOB,




]
=g
S = Coaepixkanue yueOHOro KonunuectBo XapaKTepuCcTHKA OCHOBHBIX BI/IOB [IeITEJIbHOCTH YYeHUKA
s . .
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
Kontponbnas padota Ne 4 1 MEPIICHIUKYIISIPHBIX BEKTOPOB.
/Jloka3vleamsb TEOPEMBI: 0 HAXOKJICHUH KOOPAUHAT BEKTOPA, O KOOPAMHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUY KOJUTMHEAPHOCTHU ABYX BEKTOPOB, O HaXOXKIACHUN
CKaJISIPHOTO IIPOM3BEJIEHUS ABYX BEKTOPOB, 00 YCIIOBUU MEPIEHANKYISIPHOCTH.
Haxooumw xOCUHYC yriia MeX1y IBYMs BEKTOPAMHU.
Ipumensame V3ydeHHbIE ONPEIEICHHS, TEOPEMBI U (POPMYIIBI K PELICHUIO 3a/1a4
I'nasa 13
SIl'eomeTpuyecKkuenpeodpa3oBaHus
17 | Bmxenue (mepeMerieHue) 4 Ilpusooums ipuMepsl peoOpazoBaHus GUTYP.
¢urypsl. [lapannenpHbIi OnuceiBaTh npeodpazoBaHus GUTYP: TapAICITBHBIN MIEPEHOC, OCEBasi CAMMETPHS,
MepeHoc HEHTpajbHasi CAMMETPHS, IOBOPOT, FTOMOTETHSI, [101001€E.
Dopmynuposamo:
onpeoenieHus. NBWKEHUS; paBHBIX (PUTyp; TOUEK, CHMMETPUYHBIX OTHOCUTEIBHO MPSIMON;
TOYEK, CHMMETPUYHBIX OTHOCUTEILHO TOUKU; (PUTYPBHI, UMEIOICH OCh CUMMETPHUH; (PUTYPHI,
UMEIOUIEH LIEHTP CUMMETPHUH; MOJOOHBIX PUTYP;
ceoticmea: ABWKEHUS, TapalIeJIbHOIO EPEHOCca, 0CEBOI CHMMETPHH, IEHTPAIbHOM
CUMMETpPUHU, TOBOPOTA, TOMOTETHH.
Jloxa3vleamsb TEOPEMBI: O CBOWCTBAX MAPAIIEIBHOTO IEPEHOCA, OCEBON CUMMETPUH,
HEHTPaIbHOW CUMMETPUH, IOBOPOTA, TOMOTETHH, 00 OTHOIICHHUH TUIOMIA/IeH OJ00HBIX
TPEYrOJILHUKOB.
Ilpumensamob U3y4eHHbIE ONIPEACTICHUS, TEOPEMBI U (POPMYITBI K PEIICHHUIO 3a1a4
18 | OceBas u neHTpasIbHas 4
cummerpuu. IToBopot
19 | I'omoterus.Ilogobue ¢puryp 4
KonTtponsHaspabdora Ne 5
IloBTOpEeHNEN 10

CHCTEeMAaTH3AIUSAY4eOHOr 0




]
=g
S = Coaepixkanue yueOHOro KoimmuecTBo XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
3 . .
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
MarTepuaa
VYrpaxHeHus Uil IOBTOPEHUS 9
Kypca 9 kiace
KonTpoasnaspadbora Ne 6 1

BeposiTHOCTB UM cTaTHCTHKA. 7 KJACC




HaumenoBanmue pa3nesia KosnunuectBo OcHoBHoOe coepxkaHue OcHoBHBIE BH/IBI 1eSITEJILHOCTH 00y4ar0IINXCst
(Tembl) Kypca 4acoB

[IpencraBieHye JaHHbBIX 7 [IpencraBieHue JaHHBIX OcBauBaTh c1oco0bI NPECTABICHUS CTATUCTUYECKUX
B Tabinuax. [IpakTuueckue TAaHHBIX U YHCIOBBIX MACCUBOB
BBIYMCIICHUS TI0 TAOJIUYHBIM C TIOMOIIbIO TAOIHII U JarpamMM C UCIOJIb30BaHUEM
maHHbIM. 3Beuenue u AKTYaJIbHBIX U BOKHBIX JJAHHBIX (eMorpaduyecKkue JaHHbIe,
MHTEpIIpETAIUs TAOJIUYHBIX MPOM3BOJICTBO MPOMBIIIJIEHHON U CEIbCKOXO03SHCTBEHHON
manHbIX. [IpakTHyeckas padbora MPOIYKIIMH, OOIIECTBEHHBIEH PUPOHbBIE SBICHMUS).
«Ta0auIeD. HN3yyaTh MeTobl PAOOTHI C TAOJIMYHBIMU U
["pacdmueckoe npeacrapneHue rpauuecKuMu MpeACcTaBICHUSIMHU JTAHHBIX C
ITAaHHBIXB BUJIE KPYTOBBIX, MOMOIIBIO ITU(POBBIX PECYPCOB B X0O/I€
CTOJIOMKOBBIX (CTOI0YATHIX) MPaKTHYECKUX padoT
muarpaMm. YTeHne 1 NoCTpOeHUE
arpamm.
[TpuMepsl femMorpapuIecKux
arpamm.
[MpakTnueckas paboTa
«JlnarpammbDy

OnucarenpHas CTaTUCTUKA 8 Ywucnoseie Habopel. CpenHee OcBauBaTh NOHATHS YUCIOBOM HAOOP, Mepa LEHTPaTbHOU

apudmeTnyeckoe.
Mennana 4ucaoBoro Habopa.

TeHACHINU (Mepa IIEHTpa), B TOM YHclecpeaHee apupMeTHIecKoe,
MeraHa.




'Y CTOMYMBOCTD MEIUAHBI.
[IpakTnueckas padbora

«Cpennue 3HaueHus». Hanbosbiee
1 HAUMEHbIIIEE 3HAYCHUS
qucIoBoro Habopa.Pazmax

OnucebIBaTh CTATUCTUYECKUE JAHHBIE C IOMOIIBIOCPEIHETO
apupMeTUUecKoro U MeauaHnsl. Pemars 3agaun.

M3y4aTh CBOMCTBA CPEIHUX, B TOM UHCIIEC

MOMOIIBIO ITU(PPOBEIX PECYPCOB, B X0

MPAKTHYECKUX padoT.

OcBauBaTh NOHATHS: HAaNOOJIbIIIEE U HAUMEHbIIIEE3HAUCHUS
YMCIIOBOTO MAacCHBa, pa3Max.

PemaTh 3a1aum Ha BEIOOP crioco0a onucaHus JaHHBIX B
COOTBETCTBUU C MPUPOJIOI JaHHBIX ULIETIMU

MCCIIETOBaHUS

Cny4aliHasi ”3BMEHYUBOCTD

CiyqaliHasi U'3MEHUYHBOCTh
(mpumepsl). YacToTa 3HAYCHUH B
MaccuBe JaHHbIX. [ pynnupoBka.
['mcTorpamMMel.

[MpakTrueckas pabora

«Crny4daitHasg U3MEHUYUBOCTb)»

OcBauBaTh NOHATHUSA. YaCTOTA 3HAUECHUU B MaCCUBEIAaHHBIX,
CPYNIMPOBKA JaHHBIX, TUCTOIPaMMa.

CTpouTh 1 aHAJM3UPOBATH TUCTOTPAMMBI, MOAOMPATH
MOAXO AN war rpynnupoBkd. QOcBauBaTh rpaguueckue
Mpe/ICTaBICHUS PA3HBIXBUIOB CIy4aifHOW M3MEHYMBOCTH, B
TOM 4HCIIe

C IIOMOIIBIO LU(PPOBBIX PECYPCOB, B X0

MPAKTHYECKON pabOThI

Benenue B Teopuio rpados

['pad, BepmHa, pedpo.
[MpencraBneHue 3aqauu

c momotbto rpada. CreneHb
(BaJICHTHOCTH) BEPIIHHBI.
Yuco pédep u cymmapHas
cTenieHb BepinH. Llens u

OcBauBaTh noHsATHs: Tpad, BepmHa rpada, pedporpada,
CTEIeHb (BaJICHTHOCTh BEPIIUHBI), ST U IHKIL.

OpUEHTUPOBAHHBIN rpad.
Pemiath 3a1a4u Ha IOUCK CYyMMBI CTETIEHEH BEPIIUH

OcBauBaTh NOHATHSL: TTYTh B rpade, SiIepoB MyTh,00x01 rpada,




uki. [Tytes B rpade.

[IpencraBinenue
00 OpHEHTUPOBAHHBIX
rpadax

[MpexncraBnenue o cBsi3HOCTUTpadA.
06xo01 rpada (3iIepoB MyTh).

rpada, Ha mouck o0xoja rpada, Ha MOUCK IyTENB
OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh c10COOBI IPEICTABICHUS 33/]1a4 U3 Kypcaanreopsl,
FEOMETPHUH, TEOPUU BEPOATHOCTEH, IPYIUX MPEIMETOB C
MOMOIIBIO TpadoB (KapThl, CXEMBI, JJIEKTPUUECKUE 1ICTIH,
(yHKIIMOHAJIbHBIE COOTBETCTBUS) Ha IPUMEPAX

BeposATHOCTB 1 9acToTa
CITy4aifHOTO COOBITHS

MPAKTUIECKH JIOCTOBEPHBIX
COOBITHI1 B IpUpOJE U

B oO1IecTBE. MOHETa U
MrpajgbHasi KOCTb B TEOPUH
BEPOSITHOCTEM.
[MpakTrueckas pabota
«YacToTa BBITIAZCHUS OpIIay

CiygaiiHbIN OTIBIT U CIIy4ailiHOE
coObITHE. BeposTHOCTB M yacToTa
coObITHs. PoIb MaoBEpOSTHBIX U

OcBanBaTh NOHATHSA: CIy4JallHBIN OIIBIT U CIlydallHOE

coObITHE, MAJIOBEPOSTHOE U MPAKTUYECKUIO0CTOBEPHOE

coOBbITHE.

MN3yuyaTh 3HAUUMOCTh MAJIOBEPOSITHBIX COOBITHIIB

MpHUpoJie U 00I1IeCTBE HAa BAXKHBIX IpUMeEpax

(aBapuu, HECUACTHBIE CITy4au, 3alIUTa NEPCOHAIBHOMN
nHpopMalnu, epeaada JaHHBIX).

N3y4aTh posib KJIACCHYECKUX BEPOATHOCTHBIX MOJIETIEH
(MOHETa, UrpajibHast KOCTh) B TEOPUUBEPOSITHOCTEH.
Ha0sronath W M3y4YaTb 4YacTOTy COOBITUH B TPOCTHIX
PKCIIEPUMEHTAX, B TOM YHCJIE C TOMOUIbIO U(PPOBBIXPECYPCOB,
B XOJI€ MPAKTUYECKO paboThI

O06o001menue,
CUCTEMAaTH3AI[Us 3HAHUI

[MpencraBicHUE TaHHBIX.
OmnucarenbHast CTAaTHCTHKA.
BeposTHOCTB CITy4aifHOTO
COOBITHS

[loBTOpPATH N3yYECHHOE U BHICTPAUBATH CUCTEMY3HAHUM.
PemaTh 3a1auM Ha MIPEICTaBICHUE U OTIMCAHUE JJAHHBIX C
MMOMOILIBIO U3YUYEHHBIX XapakTepUCTUK.Q0CYyKIATH
MpUMepPbI CITy4aliHbIX COOBITHIA,




MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX CIy4alHbBIX
COOBITHI1, UX POJIH B IPUPOJE U )KU3HUYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME
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BBPOHTHOCTB H CTaTHCTHKA. 8 KJ1acc

HaumenoBanue pazgena KonnuectBo OcHOBHOE coepKaHne OcHOBHBIE BUJIBI JCATEIHHOCTH OOYHAOIINXCS
(TemnI) Kypca 4acoB

[loBTOpEeHue Kypca/ 4 [IpencraBineHue NaHHBIX. IloBTOPATH N3y4EHHOE U BLICTPAMBATh CUCTEMY3HAHU.

KJ1acca OnucarenpHasi CTaTUCTHKA. Pemath 3a1a4un Ha [IpeICTaBICHHUE U ONMCAHUE JAHHBIX C
CnyyaiiHasi ”3MEHYHBOCTb. MOMOIIBIO U3YYEHHBIX XapakTepucTuk. Pemars 3agqa4u Ha
CpenHue unciaoBoro Hadopa. Mpe/ICTaBICHUE IPYNIUPOBAHHBIXIAHHBIX U OMMCAHKUE CIydalHON
CrydaiiHble COOBITHS. M3MEHYHBOCTH.
BeposiTHOCTH 1 4aCTOTHI. Pemats 3a1a4u Ha ONPEIETICHUE YACTOTHI CIYYaTHBIX
Kitaccnueckue moienu Teopun COOBITHI1, 00CYXKIeHHE TPUMEPOB CIYHaHBIX COOBITUH,
BEPOSITHOCTEH: MOHETa U MaJIOBEPOSITHBIX M TIPAKTHYECKHU JIOCTOBEPHBIX CIYIAMHBIX
MTpaJibHAst KOCTh COOBITHI, UXPOJIU B IPUPOJIE U KU3HU YelIOBEKa

OnucarenbHas CTAaTUCTHKA. 4 Otknonenus. Jucnepcus OcBauBaTh MOHATHSA: TUCIIEPCUS U CTAHJAPTHOE

PaccenBanne JaHHBIX

HMUCIIOBOTO Habopa.
CrangapTHOE OTKJIOHEHUE
MUCIIOBOTO Habopa.

I[I/Ial"paMMBI pacc€uBaHusA

OTKJIOHCHHUEC, UCITI0JIb30BaTh 3THU XapPaKTCPUCTUKHU IJIA
OIrCaHus paCCCUBAaHUA TaHHBIX.

BLIIIBI/IFaTb THIOTE3BI 00 OTCYTCTBUHU HUJIN HAIITUIUNHCBA3H 110
auarpaMmmam pacCC€rBaHuUs.

CTpOI/ITb JuarpaMmebl paCC€BaHUs 110 UMECIOIIUMCATaHHBIM, B

TOM 4YHCJIC C IIOMOIIBIO KOMIIBKOTEPA




MHoecTBa

IMHOXECTBO, IO IMHOKECTBO.

00BeAMHEHNE, TIEPECEUCHHUE,
ITOTIOJTHEHHE.

CBoiicTBa onepanuiiHa
MHO>KECTBAMHU:
MEPEMECTUTENBHOE,
COUYeTaTeNbHOE,
pacIpenenuTenbHoe,
BKITFOUCHUSI.
[paduaeckoe
MpeaCTaBICHNE
MHOXECTB

Orniepaiiuy HaJl MHOXKECTBAMU:

OcBanBaTh MOHATHSA . MHOXKECTBO, DJIEMEHT
MHO’KECTBA, HOJMHOKECTBO.

BbINOIHATHL ONepanuu HaJl MHOKECTBAMMU:
00beIMHEHNE, TIEPECCUCHUE, TOTIOTHEHUE.
IMcmoJib30BaTh CBOKCTBA: IIEPEMECTUTEIBHOE,
COYETaTENIbHOE, PACTIPECIIUTEILHOE, BKIIIOUCHHUS.
Mcnonb30BaTh rpaduUIecKoe MPEICTaBIEHUE MHOKECTB
IIPU ONMCAHUM PEATBHBIX MTPOLIECCOB U SIBJICHUH, IPU
peleHny 3a/1a4 U3 IpYTuX Y4eOHBIXITPEIMETOB U KYPCOB

BeposTHOCTB citydaitHOTO
COOBITHS

DIIeMEHTapHBIE COOBITHSI.
CrydaifHple COOBITHS.
braronpusTcTBYROIINE
PIIEMEHTAPHBIC COOBITHSI.

[MpakTrueckas padota
«OMBITHI
C paBHOBO3MOKHBIMH

BepositHocTH cOOBITHI. OMBITHI C
[PAaBHOBO3MOXKHBIMHUAJIEMEHTAPHBIMU
coObITusAMH. CITydaiiHbIH BBIOOD.

OcBauBaTh NOHATHS: SIIEMEHTApHOE COOBITHE,
CiiydaiiHO€ COOBITHE KaK COBOKYITHOCTh
0J1arONPUSATCTBYIOUIUX dJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHbBIE 3JIEMEHTAPHBIE COOBITHSI.

PemiaTh 3a1a4M Ha BLIYKCIICHUE BepOHTHOCTeﬁCO6bITHﬁ
B OIIbITaX C PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU
CO6BITI/I$IMI/I, B TOM 4YHCIJIC

C IOMOIIIbIO KOMIIBXOTEpA.

PemaTh 3a1a4M Ha BEIYMCIICHHE BEPOSTHOCTEH COOBITHH TIO
BEPOSTHOCTSM DJIEMEHTAPHBIX COOBITUHCTYYafHOTO OTIBITA.




PIIEMEHTapPHBIMU I[IpoBOAMTH M U3YYATH ONBITHI

COOBITUSIMUY C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITUSMU(C
MCII0JIb30BAaHUEM MOHET, UTPAJIbHBIX KOCTEH, IPYrux
MOJIeJIei) B X0/I€ MPAKTUYECKOU paboThI

Brenenue B Teoputo rpadon 4 JlepeBo. CBoiicTBa nepeBa: OcBanBaTh NOHATHS: JIEPEBO Kak rpad 6e3 muKiIa,BUCIIast
€IMHCTBEHHOCTb IYTH, BEpIIUHA (JIUCT), BETBb JIEpEeBa, MyTh
CYIIIECTBOBAaHUE BUCSTUCH B JiepeBe, IaMeTp Jepena.
BEPIITUHBI, CBSI3b MEXTY YHCIOM IM3yuaTh cBoiicTBa JepeBa: CYIIECTBOBAHNUE BUCSUCHBEPIITUHBI,
BEpIIMH U yuciaoM pédep. [IpaBuino e AMHCTBEHHOCTH MYTH MEKTY ABYMSI BEPITHHAMHU, CBSI3b MEXKTY
[YMHOKEHUS YHCJIOM BEPIITUH U YHCIOMPEDED.

Pemars 3aqauM Ha TOMCK U MEPEUUCIICHUE MYTEUB JIEPEBE,
OTIpeieTIeHre YMCIIa BEPITUH Wi pEOepB AepeBe, 00X0/1
OMHAPHOTO JIepeBa, B TOM YHCIIE C MPUMEHEHUEM IIPpaBHIia

YMHOXEHUS

Cnyyaitnbie coObITUS 8 [TpoTuBOMOI0KHOE COOBITHE. OcBauBaTh NOHATHS: B3aUMHO ITPOTUBOTMOJIOKHBIE COOBITHSI,
Huarpamma Diinepa. oTIepallu HaJl COOBITUSMU, 00bETMHEHUE UTIepecevYeHre COOBITHIA,
OObeTMHEHHE U TIEPECCUCHHE muarpamma Disepa (Ditniepa—BenHa), COBMECTHBIC U
coObITHil. HecoBmecTHbIE HECOBMECTHBIE COOBITHS.
coObITHs. DopMyna CloKEeHUS IM3yyaTh TeOpeMbl O BEPOSTHOCTU OOBEAUHEHUS ABYX
BEPOSTHOCTEH. COOBITHIT ((DOPMYIIBI CIOKEHUS BEPOSTHOCTEH).
[IpaBuio ymMHOXEHUS PemiaTth 3a1a4u, B TOM YHCIIE TEKCTOBBIC 33aJaulHa
BEPOSITHOCTEM. Y CIIOBHAs oTIpeIeNieHre BEpOSTHOCTEN 00beTUHEHUS U

BCPOATHOCTD. HezaBucumsie




coobiTus. [Ipeacrasienue
CIIy4allHOTO JKCIIEPUMEHTAaB
BU/JIE JIepeBa

nepecedeHust COOBITUI C TOMOIIBIO YUCIOBOW MPSAMOH,
nuarpamm Jitniepa, (opMyJIbl CII0KEHUSBEPOSATHOCTEH.
OcBauBaTh NOHATHSA: IPABUIO YMHOXKEHHUS BEPOSITHOCTEH,
YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIECOOBITHS JIEPEBO
CIy4aiiHOTO OTIBITA.

IM3yuaTh cBoiicTBa (ONpeeieHNs) He3aBUCUMBIXCOOBITHH.
Pemath 3aga4u Ha ONPEEIICEHNE U UCII0JIb30BAHUEHE3aBUCUMbIX
COOBITHIA.

PemaTs 3a1a4m Ha MOUCK BEPOSITHOCTEN, B TOMUYHUCIIE

YCIOBHBIX, C UCIOJIb30BAaHUEM JIEpEBA CIIy4aifHOTO OIbITa

O06o001menue,
CUCTEMaTH3AIUs 3HAHUI

[IpencraBieHue qTaHHBIX.
OnucarenpHasi CTATUCTHKA.
['pads1. BepostHoCcTh
CIIy4aifHOTO COOBITHSL.

(D71eMEHTEI KOM6I/IHaTOpI/IKI/I

[MoBTOPSITH N3y4EHHOE U BHICTPAUBATh CHCTEMY
BHAHUWI.

PemaTh 3a1a4M Ha IPEJICTABIICHUE M ONTMCAHUE JTAHHBIX C
MOMOIIIbIO M3YUYEHHBIX XapakTepuCcTHK. PemaTh 3axaun ¢
MpUMEHEHHEM rpadoB.

PemaTh 3a1a4M Ha HAXOXKJCHUE BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS IO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCJIE B OIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COObITHsIMU. PemaTh
3a/IauM Ha HaXOXKJCHHE BEPOSITHOCTEN 00beIMHEHUS U
nepecedeHus COOBITUH, B TOM YHCIIEHE3aBUCUMBIX, C
MCII0JIb30BaHNEM TpadUvIeCcKUX MPEICTABICHUN U JepeBa
Cy4ailHOTO OTIBITA.




Pemath 3a1a4u Ha nepedrciaeHre KOMOMHaM(unucaa
MepecTaHOBOK, YMCIIa COUETaHUM),

Ha HaX0XJICHHE BEPOATHOCTEH COOBITHII C
PUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIEC
MCII0JIb30BaHuEM TpeyroyibHUKa [lackans

OBIIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME
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BBPOHTHOCTB H CTaTHCTHKA. 9 KJIacc

HaumenoBaHue pa3aeiia
(Tembl) Kypca

KoaunuecTtBO
JacoB

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BU/IbI JeITEIbHOCTH oﬁyqammnxca

[ToBTOpenue kypca8
Ki1acca

IIpencraBnenue JaHHBIX.
OmnucarenbHas CTaTUCTHKA.
Omneparuu HaJ| COOBITHSIMHU.
He3aBucumocTh cOOBITHI

[MoBTOPATH U3YYCHHOE ¥ BBICTPAUBATH CUCTEMY
3HAHH.

PemaTh 3aga4u Ha NIpEACTABICHUE U OTIICAaHUE

JIAHHBIX.

PemaTh 3a1aun Ha HAXOXKJEHUE BEPOSTHOCTEH OOBETUHEHHS 1
nepecevYeHus COOBITHH, B TOM YHCIICHE3aBHCUMBIX, C
HCII0JIb30BaHNEM TpadUIEeCKUX MIPEICTABICHUH | JepeBa
CIIy4ailHOTO OTIBITA.

PemaTh 3a1aum Ha nepevrciieHne KOMOWHAMI(YrCTa
MEePECTAaHOBOK, YHCIIa COUCTAHUN),

Ha HAXO0XXJECHUE BEPOSATHOCTEH COOBITUI

C IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIEC
HCII0JIb30BaHUEM TpeyroibHuka [Tackas

OeMEHTHI KOM6I/IHaTOpI/IKI/I

[TepecranoBku. dakTopual.

CoueTaHus U YHUCIIO COUETAaHUM.

Tpeyronbuuk [lackas.
[IpakTnyeckas pabora
«Bblunciienne BepoATHOCTEN

C HUCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO YMHOXKEHUS,
yIopsiioueHHas rnapa, Tpoiika 00beKTOB,lIepeCTaHOBKA,
dakTopuan uyncia, CoueTaHue, YUCIO COYCTAHUN,
TpeyroabHuk [lackars.

Pemiath 3aga4u Ha IepeUnCIICHUE YIIOPSA0YCHHBIXIIAP, TPOEK,
NepPEeYUCIIeHNE TIePeCTaHOBOK

Y COUETAaHU IIEMEHTOB Pa3IMYHbIX MHOKECTB.




KOMOMHATOPHBIX PYHKLUN
3JIEKTPOHHBIX TAOIUI

Pemars 3agaumn Ha IPUMEHEHUE YUCIIAa COYECTAHUIB
anre0pe (cokpaiéHHoe yMHOXKeHue, onHoM HproToHa).
PemiaTh, npuMeHsisi KOMOMHATOPUKY, 3aa4H

Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C IOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI B X0/1€ IPAKTUYECKOI pabOThI

['eomeTpuyeckas
BEPOSTHOCTh

I'eomeTpuueckas BEpOSITHOCTD.

Cny4yaliHBIMBBIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTH, U3
OTpE3Ka,u3 Iyrd OKPYKHOCTHU

OcBauBaTh MOHSITHE T€OMETPUYECKON BEPOSTHOCTH.
Pemars 3agaum Ha HaX0XKICHUE BEPOSTHOCTEIUB
OTIBITAX, TIPEJICTABUMBIX KaK BHIOOD TOUYEK

W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka Wi Ayru
OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA

Hcnbiranusa beprymimn

HcnwiTanue. Ycnex u Heynaya.

Cepusi UCTIBITAHUIIO TIEPBOTO
ycrexa.

UcnbiTanus bepnymim.
BepostHocTn  coObITHIT B
CEpUHU UCTIBITAHUIN

bepnynnu. [Ipaktrueckas
pabora «cnpiTanus
bepnyman»

OcBauBaTb NOHATHA HCIIBITAHUEC, DJICMCHTAPHOC
coOBITHE B UCTIBITAHUU (YCIIEX M HEyla4a), Cepus
WCIIBITAaHUH, HACTYIIJICHUE TIEPBOTO ycrexa (Heynaun),
cepus ucnbiTanuii bepuysy.

PemaTh 3a1a4un Ha HAXOXKJCHUE BEPOSTHOCTEH COOBITHIA
B CEpUHU UCTIBITAHU IO IEPBOTO yCIIEXa,B TOM YUCIE C
npUMeHEeHHEeM (HOPMYJIbI CYMMBI T€OMETPUYECKOM
IPOrPECCUH.

Pemathb 3a1auM Ha HAX0XJACHUE BEPOSITHOCTEH JI€MEHTAPHBIX
coOBITHII B cepuu UCTIbITaHUN bepHyiu, Ha HAXOXKICHHE
BEPOSITHOCTH OIpPEIeIEHHOTO YHCIa YCIIEXOB B CEPUU
ucnslTanuiibepHymu.

H3yuaTth B X0/1€ MPAKTHYECKOH padoTHhI,




B TOM YHCJIE C TIOMOUIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOATHOCTH B CEPUU UCHBITAHUN bepHysum

CrnyuaiiHasi BeJIMUUHA

CrnydaiiHasi BeIMYMHA U
pacrpeieneHue

BEPOSITHOCTEM.
MaremaTnueckoe 0XKUJaHuEN
JUCTIEPCHS CITy4alHOMN
BennuuHbl. [Ipumepsl
MaTeMaTHYE€CKOTO OKUIaHUSIKAK
TEOPETHIYECKOTO CPETHETO
3HAYCHUS BEITUUNHBI.

[TonsTre o0 3akoHE OONBIIUX
yucen. I3Mepenune BepoaTHOCTEM
C IOMOIIBIO YaCTOT.
[IpumeneHne 3ak0HA00TBIITNX
qucen

OCBOUTH NOHATHA: CTyyaliHas BEJIMYMHA, 3HAUCHUE
CIIy4allHOM BEJIWYMHBI, PaCIPEIEICHUE BEPOATHOCTEH.
H3yuars n 00cyKaaTh IpUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX BETUYHUH (POCT, BEC

YeJI0BEKa, YMCIEHHOCTh HaCelIeHUs, Pyrue

M3MEHUYUBbIE BETUUYHUHBI, pACCMATPUBABIINECS

B Kypce CTaTHUCTUKH ), MOJIETbHBIX CITyJailHbIX BEJIUYUH,
CBSA3aHHBIX CO CIy4ailHBIMHU OMbITaMH (OpOCcaHuE MOHETHI,
UTpajIbHOU KOCTH, CO CIIy4ailHBIMBBIOOPOM H T. 11.).
OcBauBaTh NOHATHS. MAaTEMATUYECKOE OKUJAHHE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUYECKOE CPEAHEE
3HA4YEHUE, TUCTIEPCHS CITyYalHOW BEJIMYMHBI KaK aHAJIOT
JTUCTIEPCUU YHCIIOBOTO Habopa.

PemiaTe 3a1a4u Ha BBIYMCIIEHUE MAaTEMAaTHYECKOTO
0>KMJIaHMS U IUCTIEPCUN JUCKPETHOM CIydallHOW BEJIMYMHBI
10 3aJaHHOMY paclpeIeICHUI0, B TOM YHCIIE 3a/a4,
CBSI3aHHBIX CO CTPaXOBAHHMEM M JIOTEPESIMHU.

3HAKOMHUTBCSI C MATEMATHYECKUM OKHUJIAHUEM U AUCIIEpCHEN
HEKOTOPBIX PACIIPEICIICHHI, B TOM YKCIIE paclpeaeaeHus
CIIy4ailHOM BEJIMYMHBI «YUCIOYCIEXOB» B CEPUU UCIIBITAHUI
bepnymnu.




H3y4aTh yacToTy COOBITHSI B HOBTOPSIOIIMXCS CIy4aifHBIX
OTIBITAX KaK CIy4aiiHYIO BETHUYNHY. SHAKOMHUTBCS C 3aKOHOM
Oonpimx yucen (B popmebepHyIm): mpu O0IBIIIOM YUCITE
OTIBITOB YaCTOTa COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.
Pemathb 3aga4n Ha U3MEpEHUE BEPOSTHOCTEIC

oMoUIbI0 yacToT. QO0cyKIaTh POJIb 3aKOHA

00JBIIMX YKCesl B 000CHOBAaHMHU YaCTOTHOIO METOJ1a
WU3MEPEHUS BEPOSITHOCTEH.

OO0cy:KkaaTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHHUE
CTATHCTUYECKOHN YCTOWYNBOCTH B H3MCHUMBBIX SIBIICHUSX,
POJIb 3aKOHA OOJIBIINX YUCEI B IPUPOJE UB )KU3HU YEIOBEKa

O0600611eH1e, KOHTPOJIb 10 [IpencraBienue qaHHBIX. IToBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
OnncarenpHas CTaTUCTHKA. 3HAHWM.
BeposTHOCTB cinydaitHOTO PemaTe 3aga4u Ha IpeACTABICHUE U ONIMCAaHUE
COOBITHSL. DIIEMEHTHI JAHHBIX.
koMOuHatopuku. CirydaifHpIe PemaTh 3a1aun Ha HAXOXKJCHUE BEPOSITHOCTEH COOBITHIA,
BEJIMYMHBI U pacrpeeIeHUs B TOM YHCJIE B OTIBITaX C PABHOBO3MOYKHBIMU
3JIEMEHTAapPHBIMU COOBITUSIMU,BEPOSITHOCTEN 00bEeTUHEHUS
U TIepeceveHUs COOBITUI, BHIYUCIISATH BEPOSATHOCTH B
OTIbITaxX
C CEpUsIMHU CITy4alHbIX UCTIBITAHUM
OBHLIEE KOJIMYECTBO 34

YACOB IIO [IPOI'PAMME




yqeﬁHO-METOI[H'leCKOFO U MaTEPUAJTBHO-TEXHUIECKOI'O odecneyeHus 06pa303aTe.m>Horo mpouecca

10.

11.

12.

13.

OcHoBHas1 M JONOJTHUTE/IbHAS JIUTEPaTypa
ABropckas nporpamma A.I'. Mep3nsak, B.b. Ilononckuii, M.C. fxup, E.B. byuko (Maremaruka: nporpamMmsl : 5—11 kmaccer AT
Mep3insk, B.b. Tlononckwuii, M.C. Skup, E.B. Byniko /. — M. : Benrana-I'pad, 2016
AureOpa: 7 kiacc: s ydanuxcsi oomeo0OpasoBarenbubix yupexaenuit / FO. H. Maxkaperues, H. I'. Munmiok, K. Y. Hemkos, C. b.
Cysopoga - M.: IIpocserienue
AnreOpa: 8 kiacc: yueOHUK Jisl ydamuxcsi oomeoOpasoBaTenbHbix yupexaenuit / A.I'. Mepansk, B.b. [lononckuit, M.C. Sxup. —
M.: Benrana-I'pad,
Anrebpa: 9 knacc: yueOHUK sl ydamuxcsi oomeoOpasoBaTenbHbix yupexaenuit / A.I'. Mepansk, B.b. [lononckuit, M.C. Sxup. —
M.: Benrana-I'pad,
I'eomerpus: 7-9-e kiaccwl: yueOHUK Ui ydaniuxcs o0meoopa3zoBaTenbHbIX yupexkaenuit /  ArtanacsH JI.C., byryzos B.®., Kagomiies
C.b. - M.: [IpocBemienue
I'eomeTpust: 8 kacc: yaeOHUK I ydanuxcst 0omeoopa3oBaTenbHbIX yupexaeHuit / A.I'. Mepsnsk, B.b. Tlononckuit, M.C. Axup. —
M.: Benrana-I'pad,
I'eometpus: 9 kimacc: yueOHHK Tl ydaniuxcs oOieoopazoBaTennbHbIX yupexkaenuii / A.I'. Mep3mnsk, B.b. [Tomonckwuit, M.C. Sxup. —
M.: Benrana-I'pad,
Anrebpa: 7 kiacc: TMIAKTUYECKHE MaTEpHAIbl: COOPHUK 3a7a4 M KOHTPOJIBHBIX paboT K yueOHuky FO.H.MaxkapsrueBa u ap. / 3BaBu4
JLN., NpaxonoBa H.B. — M. : IIpocBenienne
Anrebpa: 8 kimacc: JUIaKTHYECKUE MaTepualibl: COOPHUK 3a/1ad U KOHTPOJIbHBIX padot / A.I'. Mepamsik, B.b. Tlomouckuii, M.C. Sxup.
— M.: Benrana-I'pad
I'eometpus: 7 KiIacc: MUAAKTHUSCKHE MaTepuabl: COOPHUK 337a4 B KOHTPOJIbHBIX paboT Kk yueOHuky AtanacsHa JI.C. / MenbHUKOBA
H.b., 3axapoBa I'.A. — M.: [IpocBemienue
I'eomerpus: 8 knacc: QUAAKTUYECKUE MaTepHalibl: COOPHUK 3a7ad M KOHTpOJbHBIX padot / A.I'. Mepansk, B.b. Ilononckuii, M.C.
SAxup. — M.: Benrana-I"pad
Matemaruka. BeposiTHOCcTh U cTatuctuka: 7-9-e kiacchl: 0a30BBI ypOBEeHb: Y4eOHUK: B 2 4YacTsx, 7-9 kimaccel/ Beicoukwuit W.P.,
SAmenko U.B.; mox pen. Amenko W.B., Akunoneproe o6mectBo «M3aarenbctBo «IIpocBenieHmnes
Matemaruka. BepostHOCTh U craTucTHKa : 7—9-€ Kiacchl : 0a30BbI YPOBEHb : METOJMYECKOE MOCOOME K MPEIMETHON ITHHUHU
y4eOHUKOB 10 BepossTHOCTH U cratuctuke WM. P. Bricoukoro, . B. Smenko nox pea. Y. B. fmenko. — 2-e u3a., crep. — Mocksa :
IIpocsemenne, 2023. — 38 c.



DJIEKTPOHHbBIE YuyeOHbIe M0co0us

e «Matepuainsl o MareMatuke:. docie@mathvaz.ru», pasaensl «J{eMOHCTpallMOHHBIN MaTeprany, «YIpaKHEHHS i1 YCTHOTO cyeTay s 7-9
KJIACCOB.

e urepuer nopran PROIlIkomy.ru http://www.proshkolu.ru/club/maths/file2/322771/

e http://school-collection.edu.ru/ — equnas kosekius nu(POBLIX 0Opa30BATEILHBIX PECYPCOB.

e http://math.gia.ru/ - otkpsIThIil OaHk 3aganuit OI'D.

e lunmexc. YueOnuk» https://education.yandex.ru/home

e Kmaccy» https://www.yaklass.ru

® Poccuiickas snekTpoHHas mikosa https://resh.edu.ru/

e  MobOuisHOE 3eKTpoHHOE 0Opa3oBanue https://edu.mobedu.ru/ui/#/login

e  VUN.PV https://uchi.ru/

e ['pynna kommanwuii «[Ipocsemienuex» https://media.prosv.ru/

e [Imardopma Lecta https://lecta.rosuchebni k.ru/

e (OIIMOP) http://fcior.edu.ru/

TexHuveckue cpeacTBa o0yuyeHHUs U yUeOHO-TIPAKTH4YECKOe 000pPyI0BaHUEe

Ne HaumenoBanue Heo6xoaumblit MUHUMYM HNwmeercsa B Haimmuuu

1.1 Yyebuuk 1o anredbpe 1 7, 8, 9 kiaccon K K100%

12 Y4eOHuK 1o reoMeTpuu ajsi7-9 KinaccoB K K100%
Junaktudyeckue marepuaisl st 7, 8, 9 ki1. D ®100%

1.3 COOpHUK SK3aMEHAIIMOHHBIX 3aJaHUN K K100%

14 KommuiekTsl neyaTHbIX MaTepuasoB IS K K80 %

noArotoBku k OI'D
1.5 KoMIeKTel me4aTHbIX MaTEPUAIIOB IS K K100%
MIPOBEJICHUS 3a4ETOB, TECTOB U JIp.
4.1 MynbTUMEIUHHBIN KOMIIBIOTED i Ji|
4.2 OkpaH i
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5.1 AyIuTOpHas JOCKa ¢ MarHUTHOM MOBEPXHOCTHIO U HAOOpOM A
KpeTuIeHHi Jyis Tabuil
5.2 KoMIekT MHCTpYMEHTOB KJIaCCHBIX: JTMHEIKA, TPaHCIIOPTHP, /1 -5 xomruiekra, 100%
YTOJILHUKH, LUPKYIIb
5.3 KoMmnekT miaHuMeTpuyecKux Tenl A
6.1 KowMrekt tabmuir mo mMareMaTuke airedpe, TeoMeTpuu 3a 1, 80%
KYpC OCHOBHOTO 00I11eT0 00pa3oBaHuUs
Bcero: 87 %
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