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I. Pa6ouasi nporpamma pa3padoTrana Ha OCHOBe:
e @enepanbHOTO TOCYAAPCTBEHHOTO O0OpPa30BATEIBHOTO CTaHJapTa OCHOBHOTO OOIIEro

o0pa3zoBaHUs;
e [IpumepHoii 00pa3oBaTeILHOM MTPOrPAMMBI OCHOBHOT'O 00IIIETO 00pa30BaHHS,
e Jlonoxenus 0 pabounx IporpaMmax MYHUIAIIAIEHOTO OIOJIKETHOTO

obmieoOpaszoBarenpHOr0 yupexaeHus «Cpennsis o0meoopasoBarenbHas mkoiaa No69y;

II. Mecrto Kypca (npeaMeTa) B y4eOHOM IJIaHE

CornacHo y4eOHOMY IUIaHY Ha HW3Y4Y€HHME HHTETpHUpOBaHHOro mpeamera «MaTemaTHKay
(yaebnble Kypchl «Anredpay, «I'eomeTrpus», «BeposTHOCTh U CTAaTHCTHKA») B 5-6 Kiaccax
OCHOBHOM IIKOJIBI OTBOJIUT 5 YaCOB B HEJEIIO KaX0ro rojga ooydeHus. Beero 340 vacos 3a 2
roja ooydenus. Ha u3yuenun anredpsl B 7-9 kitaccax OTBOAMTCS 3 yaca B HEJENIO B TCUCHUU
Kaxgoro roa obydeHus. Bcero 3a kypc 7-9 kiacc Ha m3ydeHUH anreOpbl oTBoAMTCS 306
yacoB. Ha m3yuenun reomerpuu B 7- 9 kiaccax OTBOAMTCS 2 Yaca B HEACIIO B TEUCHUU
KaXJI0TO Tojia o0ydenus. Bcero 3a xypc 7-9 kiacc Ha M3y4eHHH T€OMETpHHU OoTBoauTcs 204
yacoB. Ha uzyuenuu BepodTHOCTb U cTaTUCTHKA B 7- 9 Kiaccax OTBOAMTCS |1 yaca B HEAEIIO B
TEYEHUH KaXJoro roja oOyudeHus. Bcero 3a xypc 7-9 knacc Ha u3ydeHuu BeposaTHocTh u
cratuctuka 102 yacos.

IHI. Coaepxanue yueOHOro npeamera.

5 kuacc.

HarypaJjbHble ynciIa 4 HYJIb

HatypanbHoe uuncno. Psa Harypanbubix uucen. Yucio 0. M3o0pakeHue HaTypajabHBIX UHUCEN
TOYKAMH Ha KOOPAMHATHOHM (uucioBoi) mpsimoi. Ilo3ummonHas cucrema cuucieHus. Pumckas
HyMepanusi Kak TNpUMEpP HENO3WIMOHHOM CHCTEMBbI CUHUCIeHHs. JlecsATHUHAs CHUCTeMa CUYHUCIICHHUS.
CpaBHeHHE HATypalbHBIX 4YHCENl, CpaBHEHHE HATypalbHbIX uucen ¢ HylnéM. CrnocoObl CpaBHEHUS.
Oxpyrnenne HaTypaidbHbIX uucen. ClIOKeHHE HATypaJIbHBIX YHCEN; CBOWCTBO HYIS MpPH CIOXKCHHUU.
Borunranue kak eficTBUE, 0OpaTHOE CIOKEHHIO.

YMHOKEHHE HATypaJbHBIX YHCEN;, CBOMCTBAa HYJS M CIUHHIBI MPU YMHOXKeHHH. JleJeHne Kak
neiictBue, oOpaTHOEe YMHOXKeHUI0. KOMIOHEHTHI IefcTBUM, CBA3b Mexay HUMH. [IpoBepka pesyibTara
apupmeTrnueckoro neiictBus. IlepemectuTensHOoe M codeTaTeNbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, paCIIPEIeIUTEIbHOE CBONCTBO (3aKOH) yMHOXeHHUsI. Vcronb30Banne OyKB 1711 0003HAYEHUS
HEU3BECTHOTO KOMITOHEHTAa U 3alUCU CBOMCTB apuMeTHUeCKUX NeiCcTBUM. [lenuTenu U KpaTHbIC YUCIa,
pasnoxeHue Ha MHOxuTenu. IIpocTeie u cocraBHble uucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9.
Henenue ¢ octatkoM. CTeneHb ¢ HaTypaJbHBIM IMMOKa3aTejaeM. 3aluch YUCla B BUIE CYMMBI Pa3psIHbBIX
CJIaraeMbIXx.

UucnoBoe BbhIpakeHHE. BblumnclieHne 3HAYEHUN YMCIOBBIX BBIPAKECHHI; MOPSIOK BBIOTHEHUS
JIEUCTBUM.

Vcnonp3oBaHue NpU BBIYUCIECHUSX MEPEMECTHTEIBHOIO M COYETATEJbHOTO CBOMCTB (3aKOHOB)
CJIO’KEHUS M YMHOKEHUS, PacCIIPeIeITEILHOTO CBOMCTBA YMHOKEHHS.

JApoon

[IpeacraBnenne o apoOu Kak cmocoOe 3amuch 4YacTh BeduduHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE U HenpaBWIbHBIE Apodu. CMmenranHas ApoOb; MPEICTaBICHUE CMEIIaHHOW JpoOu B BUE
HETMPaBUILHON IPOOH U BBIJICIICHUE 1IETION YaCTH YKCIia U3 HEeMpaBWIbHON apobu. N3o0paxkeHue apoodeit
TOYKaMH Ha YMCIOBOH mpsiMoii. OcHOBHOE cBOMCTBO npodu. Cokparienue apooeii. [IpuBenenue npodu k
HOBOMY 3HameHarento. CpaBHeHue apoOeil. CroxkeHHe U BbIYMTAaHHE ApoOel. YMHOXKEHUE U JielIeHne
npo0Oeit; B3aUMHO-00paTHbIe ApoOu. HaxoxkieHre 4acT LeNIOro W IIeJIoro Mo ero vacTH. JlecsTuuHas
3anuck apooeit. [Ipeacrasnenue necaTuaHoi Apodu B BUaEe 0OBIKHOBEHHOW. M300pakeHNe MeCATUIHBIX
npoOeit ToukaMu Ha YUCIOBOM npsiMoil. CpaBHEHUE JECITUYHBIX Apo0eil. ApudmeTndyeckue IeHCTBUS C
JECATUYHBIMH Ipo0siMu. OKpYTIeHUE NECITHIHBIX TPOOCH.

Pelenue TekcTOBBIX 33124

Pemenne TekcToBBIX 3aa4 apupmMeTHUecKkuM criocodom. Pemenue nornyeckux 3anay. Pemenue
3a1a4 rnepeOopoM BCeX BO3MOXKHBIX BAPHAHTOB. VICIONb30BaHHE MpHU pElIeHUH 337ay TaOJHIl U CXEM.
Pemenne 3amad, comepammx 3aBUCHMOCTH, CBS3BIBAIOIIME BEITMYHWHBI: CKOPOCTh, BPEMS, PACCTOSHUE;
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[[€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHHUIIBI M3MepeHusi: macchl, 00bEMa, IEHBI; PACCTOSIHUS, BPEMEHH,
CKOPOCTH.

CBsi3p MeX1y €IMHUIIAMU M3MEPEHHs Ka)xJ10W BeIMuYuHBL. PenieHre oCHOBHBIX 3a7ady Ha APOOH.
[IpencraBnenne JaHHBIX B BUJIE TaOJUI, CTOIOYATHIX AUATPAMM.

Haruasanasi reomerpusi

Harnsinueie mpencraBieHust o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yyrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yrod. IIpsamoii, ocTpblii, Tylol U pa3BEPHYTHIA YIJIbI.
JlinHa oTpe3ka, METpPUYECKHE €AUHMIBI JJuHBL. JlIMHA JIOMaHOW, NEpPUMETP MHOIOYrOJIbHHKA.
H3mepeHue u MocTpoeHue yriioB ¢ MOMOIIBIO TpaHcnopTupa. Harnsausle npeacrapineHus o gpurypax Ha
IUIOCKOCTH: MHOTOYTOJIBHHUK; MPSMOYTOJbHHUK, KBaJapaT; TPEYroJbHUK, O pPaBEHCTBE QUIYP.
N3obpaxxenue ¢uryp, B TOM uucie Ha kieryatod Oymare. IlocTpoenue koHuUrypammii u3 yactei
psIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KjeTuaToi Oymare. Mcrosb30BaHne CBOWCTB CTOPOH U YIJIOB
IpsIMOYTOJIbHHMKA, KBajpara. [lnomaab OpsIMOYroslbHMKAa W MHOIOYTOJIBHMKOB, COCTAaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hclie GUryp, W300paXEHHBIX Ha KieT4aTtoil Oymare. EnuHuIbl n3MepeHus
wiomaau. HarnsgHele  mpeincTaBieHHsT O NPOCTPAHCTBEHHBIX  (UTYypax:  MPsIMOYTOJBHBIN
napasuienenunesn, kydo, MHOrorpaHHuku. M3o00paxkenne mpocTeimmux MHOrorpaHHUKOB. Pa3BépTku kyba
u napauienenunena. Cozganue Mozeneil MHOTOTpaHHUKOB (M3 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U IP.).
O0bEM PAMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel usmepenus oobEma.

6 kiacc.

HarypanbHble ynciia

Apudmernaeckue IeHCTBHS ¢ MHOTO3HAYHBIMU HATYypaJIbHBIMU YHCIaMU. YUCIIOBBIE BBIPAYKEHHUS,
HOPSIOK JeMCTBUH, MCIIOIB30BaHUE CKOOOK. Vcrmonb30BaHue MpU BBIYUCICHUSX MEPEMECTUTEIIBHOTO U
COUYETATEJIbHOTO CBOWCTB CIIOKEHHUSI W YMHOXKEHMSI, DPACIPEAEITUTEIbHOIO CBOWCTBA YMHOXKEHHMS.
OxpyrineHue HaTypaibHbIX uHced. JleauTenau W KpaTHble 4Mcia; HauOOJNbIIMA OO JenuTens U
HauMeHblee oluiee kpaTtHoe. JlenuMoCcTbh CyMMBbl U IPOU3BeIeHUS. JleneHne ¢ ocTaTKoM.

Apodu

OObIKHOBEHHas1 J1po0b, OCHOBHOE CBOWCTBO JpoOu, cokpamieHue apoded. CpaBHeHHE U
yrnopsigiourBaHue Ipobeil. Pemenne 3aj1ay Ha HaXOXAECHHE YacTU OT LIEJIOrO U LIEJIOrO MO €ro YacTH.
JpoOHoe umcino Kak pe3ynbTaT jaeneHus. llpeacraBieHue aecATHUHOW IpoOU B BHJE OOBIKHOBEHHOMH
JpoOY ¥ BO3MOXKHOCTD MPEJICTABICHUSI OOBIKHOBEHHOM ApOOH B BHUJIE NecATUUHON. JlecsTuanble 1podu 1
MeTpHuYecKas cucremMa Mep. Apudmerndeckue AeHCTBHUS U YUCIOBbIE BBIPAKEHUS C OOBIKHOBEHHBIMHU U
JECSITUUHBIMH IPOOSMHU.

OtHowenue. [lenenue B JaHHOM oTHouleHMU. Macmrad, nponopuus. [IpuMenenue npomnopiuii
npu pemieHuH 3agad. [loHarue mpoueHrta. BoluncieHue npoieHTa OT BEIMYMHBI U BEJIUYHMHBI 10 €€
IpPOILIEHTY. BrIpaskeHne MpOLeHTOB JeCITUYHBIMU ApoOsiMu. Perienue 3agad Ha NpoleHTHl. BeipakeHue
OTHOIIECHUSI BEJIMYMH B MTPOLIEHTAX.

ITost0kUTEIBHBIC K OTPHIIATEIbHBIC YHCJIA

[TonoxxurenbHble M OTpULlaTelbHbIe uncia. Llenble umcna. Moayne uMcna, reoMerpuyeckas
UHTEpHpeTanus MoAyns uucna. M3o0paxeHue dMcen Ha KOOpAMHATHOM mpsMoil. Yucnosble
IIPOMEXKYTKH.

CpaBHeHue uucen. Apudmerndeckue JeHCTBUS C TOJIOKUTEIBHBIMU M OTPHULATEIbHBIMU
yycinamu. [IpsMoyronbpHas cuctemMa KOOpAuMHAT Ha IockocTd. KoopanmHaTel TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHBbIE BBIpaKeHH S

[Ipumenenne OyKB Ui 3amUCH MaTeMaTHYECKUX BBIpAXEHUH M mpemioxeHuil. CBoicTBa
apudmernueckux neicTBuil. bykBeHHbIe BbIpaK€HUSI U YHUCIIOBbIE MOJACTAaHOBKU. byKBEHHBIE paBEHCTBA,
HaXO0’KJICHHE HEM3BECTHOI0 KOMIOHEHTa. DopMyIibl; pOpMyIIbl IEpUMETpa U IUIONAAN IPSIMOYTOJIbHUKA,
KBajpara, 00bEMa mapaienenureaa u Kyoa.

Pelenue TekcTOBLIX 33124

Pemenne TekcTOBBIX 3aau apupMeTHUIecKUM criocoboMm. Perenue normdeckux 3anad. Pemenue
3aJad 1epebopoM BceX BO3MOXKHBIX BapHaHTOB. PemieHue 3amad, coaeplkalux 3aBUCHMOCTH,
CBS3BIBAIOIIMX  BEJIMYMHBI: CKOPOCTb, BpEMs, pAacCTOSIHME; Il€Ha, KOJIUYECTBO, CTOMMOCTB;
POM3BOIUTENLHOCTh, BpeMsi, 00bEM paboThl. ENMHMIIEI M3MEpEeHHUs: MacChl, CTOUMOCTH; PACCTOSHUS,
BpeMeHH, CKOpocTH. CBs3b MEXIYy €AMHMIIAMUA H3MEpPEHHUs Kaxaoil BenuuyuHbl. PemieHue 3anad,
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CBSI3aHHBIX c OTHOLLIEHUEM,
IPONOPLHMOHATBHOCTHIO BEJIMYMH, MPOIEHTAMH; PEIICHHE OCHOBHBIX 3a/la4 Ha IpOOM M TPOLEHTHI
Ouenka W mpHUKUAKa, OKpyrjieHue pesynabrata. CocTaBieHHe OYKBEHHBIX BBIPQKEHHH MO YCIOBHIO
3agaun. [IpencraBienue MTaHHBIX C MOMOUIbIO TaOmuI U AuarpamM. CrosiduaThie TUarpamMMbl: YTCHHE U
ocTpoeHne. YTeHne KpyroBbIX AUarpaMMm.

Harasignasi reomerpust

Harnsguele npeacraBnenuss o ¢urypax Ha IUIOCKOCTHU: TOYKa, MpsiMasi, OTPE30K, Jyd, Yrod,
JIOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYIOJbHUK, OKPYXKHOCTh, Kpyr. B3aumuoe
pacnoioKeHUe JBYX NPSIMBIX Ha IUIOCKOCTH, MapajulesIbHbIE IpSMbIE, MEPIECHAUKYISPHBIE MPSMbIE.
N3mepenne pacCTOSHUN: MEXKY ABYMSI TOUKaMH, OT TOUKH JI0 IPSIMOIL; JJIMHA MapUIPyTa Ha KBAJApaTHOU
ceTke. V3MepeHMe U TOCTPOEHHME YIVIOB € IIOMOUIbIO TpaHCHoOpTupa. Buibl TpeyroabHUKOB:
OCTPOYTOJIbHBIMH, MPSAMOYTOJIbHBIM, TYIOYTOJIbHBIH; PaBHOOCAPEHHBIH, PaBHOCTOPOHHHIA.
YeThIpEXYroJIbHUK, IPUMEPBI YETBIPEX YT OJILHUKOB.

[IpsiMOyroNbHUK, KBaJpaT: HUCIOJIb30BAHUE CBOWCTB CTOPOH, YIJoB, Auaronaineil. Mzobpaxenue
reoMeTpruuecKux (Uryp Ha HEIMHOBAaHHOH Oymare ¢ MCIOJIb30BAHHMEM LUPKYISA, JUHEWKH, YTOJIbHUKA,
tpancnoptupa. [loctpoenuss Ha kietuatoit Gymare. Ilepumerp mHoroyrosnbHuka. [loHsiTHe MmIomaAu
¢Gurypsl; eIMHUALBI U3MepeHus Iuiomanu. [Ipubnmxénnoe namMepenue miomanu Guryp, B TOM 4uclie Ha
KBajpaTHON ceTke. [IpubmmkxéHHOe H3MEpeHue [UIMHBI OKPYXKHOCTH, IUomaau Kpyra. CHUMMeTpHs:
[eHTpalibHas, OceBas M 3epKanbHas cuMmMmerpud. llocTpoenune cummerpuyHbX ¢uryp. Harmsgasie
MPEJICTAaBICHUST O IMPOCTPAHCTBEHHBIX (UTrypax: mapauienenunen, KyO, mpusma, NUpaMuia, KOHYC,
mumHAp, map u  chepa. M3o0pakenune mnpocTpaHCTBEHHBIX ¢uryp. Ilpumepsr pa3BEpTok
MHOTOTPaHHHUKOB, IUIUHApPAa U KoHyca. Co3gaHue Mozened MpOCTPaHCTBEHHBIX ¢Guryp (u3 Oymard,
MpPOBOJIOKU, TulacTWuimHAa u  fAp.). [lonarue oO0béMma; eauHUIBI U3MepeHHs o00béma. OO0BEM
IPsIMOYTOJIBHOTO TIapajuiesienumnesia, Kyoa.

Y4eOHblil Kypc «Aaredpa»

7 kJace

Yuciia ¥ BbIYUCICHUSA

PanmonanbsHbie yncna.

Jlpobu OOBIKHOBEHHBIE W JECATHYHBIE, MEPeXo] OT OJHOHM (OpMBbI 3amucu JIpoOel K APYroi.
IloHsiTHE palMOHANBHOTO YHCIA, 3alUCh, CPAaBHEHUE, YHOPSAOYMBAHHE PAUUOHAIBHBIX YHCEIL.
ApudmeTndeckue NEHCTBUS C pallMOHANBHBIMH 4YUCIaMd. Pernenue 3aiad w3 peanbHOM MPaKTUKU Ha
4acTH, Ha IpoOH.

CremneHb ¢ HaTypalbHBIM IOKa3aTeleM: OmpeleseHne, Mpeodpa3oBaHue BHIPAKEHUN Ha OCHOBE
OTpeNieNICHus, 3aMuch OONBIIUX YHucen. [IpoleHThl, 3amuch MPOLIEHTOB B BUIE IpoOU U JIpoOU B BUIE
MPOLEHTOB. Tpy OCHOBHBIE 3a7a4M HAa IIPOLIEHTHI, PELICHUE 33/1a4 U3 PEATIbHON IIPAKTUKH.

[IpumeneHne Npu3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYpaJIbHbIX yuces. PeanbHbie
3aBUCHUMOCTH, B TOM YHCJIE MpsiMasi U 00paTHast MPOMOPIIUOHATEHOCTH.

AJiredpanyeckue BbIpaKeHust

[lepemeHnHblE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUsSI C IEPEMEHHOM. JlomycTuMble 3HaA4YEeHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEIUYMHAMU B BHjE (OpMYJbl. BerucieHus 1o
bopmynam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKECHHM, TOXKJISCTBEHHO paBHBIE BBIPAXKEHUS, IpaBUiia
npeoOpa3oBaHus CyMM U TIPOM3BEICHHI, MpaBHla PACKPBITUS CKOOOK U TPUBEIEHUS TMOJ00HBIX
CJaracMablIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I1I0KA3aTEJIEM.

Opnnounensl ¥ MHoOrowieHol. CreneHb MHoOrowieHa. ClOKe€HHE, BBIYUTAHUE, YMHOXKEHUE
MHOTOWICHOB. DOPMyIIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJapaT CyMMBbl M KBaJpaT pa3sHocTh. Dopmyra
Pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWICHOB HA MHOXHUTEIIH.

YpaBHeHust

YpaBHeHHE, KOpPEHb ypaBHEHUS, NpaBWia MpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHIBLHOCTD
ypaBHeHUH. JIMHEWHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YHUCIO KOpHEH JMHEWHOrO0 YpaBHEHUS,
pelieHre JIMHEHHbIX ypaBHeHMI. CocTaBjieHUE ypaBHEHUH MO YCJIOBHUIO 3adayd. PerieHue TEeKCTOBBIX
3a/1a4 ¢ MOMOIUIbIO ypaBHeHMH. JIuHeilHOe ypaBHEHUE ¢ IByMS MepeMeHHbIMU U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YypaBHEHHH C JABYMs I[I€pEeMEHHBIMHU. PellieHne cucTteM ypaBHEHUH CIOcoOOM
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NOACTaHOBKU. [IprMepsl pemeHns TEKCTOBBIX 3a/1a4 ¢ TOMOLIbIO CUCTEM YPaBHEHHUM.

Koopaunartsl u rpaguxku. @yHKkuun

Koopaunara touku Ha mnpsimoi. UucnoBbie mpoMexyTku. PaccTosiHue Mexay IByMs TOYKaMu
KoopanHaTHOHM mpsimoii. IlpsiMoyrombHas cucrtema koopaunat, ocu Ox m Oy. AGcuucca U opAMHATA
TOYKH Ha KOOpAMHATHOM miiockocTH. IIpumepsl rpadukos, 3aganHblx Gopmynamu. Urenue rpadukon
peanbHbix 3aBucuMocTel. [lonsartue ¢ynxnuu. ['paduk Qynkmun. CpoiictBa ¢(yHkumid. Jlunelinas
byukuus, e€ rpaduk.

I'papux ¢pynkumm y= IxI. ['paduueckoe pemieHre TMHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 kiace

Yucna v BoIYMCTICHUS

KBagpatHbiii kopeHb 13 uncia. [lonstie 06 nppanuoHaisHoM yncie. JlecaTnyHble NpruOIHKeHHs
UppanvoHaIbHBIX yrced. CBoHCTBa apu(METHUECKHMX KBAaApaTHBIX KOPHEH W HX TPHUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUAM. [leficTBUTENIbHBIE YNCIIA.

Auaredpanyeckne BbIpaKeHUs

KBanpaTHblil TpEXUIIEH; Pa3JIOKEHUE KBAAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO ajireOpanueckoi apoou. CriokeHue, BbIUMTaHUE,
YMHOXXEHUE, JeJIeHHe areOpanyeckux Apooeil. ParyonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHus U HEpaBEeHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHeH KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOIAIINXCS K JIMHEHHBIM U KBaapaTHbIM. [Ipocreiine n1poOHO-palinoHalbHbIE ypaBHEHUS.
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C ABYMS IEPEMEHHBIMU U CHUCTEM JIMHEMHBIX ypaBHEHUH C
JBYMsI IepeMeHHbIMU. [IprMeps! pelieHns: CUCTeM HEIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M MX CBOMcTBA. HepaBeHCTBO ¢ OnHON IepeMeHHOM. PaBHOCHIBHOCTB
HEPABEHCTB.

JIuHeliHblE HEpaBeHCTBA € OAHOM IepeMeHHOM. CucTeMbl JMHEHHBIX HEPABEHCTB C OIHOMU
IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. O61aCTh ONPEETICHUS U MHOKECTBO 3HaueHUN QyHKIMU. CriocoObl 3a1aHust
GyHKLIUH.

I'paduk pynkuuu. Urenue cBoilcTB QyHkiuu no e€ rpaduky. Ilpumeps! rpaduxoB QyHKIUH,
OTpa)KAIOIIKX PeabHbIE MPOLIECCHI.

OyHKIMH, ONUCHIBAIOIINE IPSIMYIO 1 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX T'padUKH.
OyHKIMM y = X?, Yy = X3, y=\/x, y= IxL

I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI.

9 kanace

Yucna v BbIYMCICHUSA

ParponanbHele yncia, UppalloHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUYHbIE JECITUYHbIE TPOOH.

MHOX€eCTBO JEUCTBUTENBHBIX YHCEN; ACHCTBUTEIbHBIE YHMCIIAa KaK OECKOHEUHBbIE IECSTHYHBIE
IpooH.

B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEUCTBUTENbHBIX YHCENT H
KOOPJAMHATHOU IIPSIMOM.

CpaBHeHUE ACWCTBUTENBHBIX YUCEN, apu(pMETHUUECKHE NEHCTBUS C JIeHCTBUTEIBHBIMU YUCIAMHU.
W3mepenus, npubInKeHusl, OL[CHKH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, JITUTEIBLHOCTH MIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxE€HHOE 3HaUEHUE BETUYMHBI, TOUHOCTh pulmkenus. Okpyriaenue yucen. [Ipukunka u
OLIEHKA PE3YJIbTaTOB BBIUYMCIICHUH.

YpaBHeHHsI M HEPABEHCTBA

YpaBHEHHUs C OJHON IIEPEMEHHOM.

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHMi, CBOAAIIMXCS K JIMHEMHBIM. KBasipaTHOE ypaBHEHHE.
Pemenune ypaBHeHuMi, cBOIALIMXCA K KBaapaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl perieHus
YpaBHEHUW TpeThed H UETBEPTOM CTEMEHEW pa3joKeHHeM Ha MHOXHUTENIH. PereHue apoOHO-
paLMOHATIBHBIX YPaBHEHUHN. PellieHne TeKCTOBBIX 3a/1a4 alnreOpanyeckKuM METOIOM.
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CucreMbl ypaBHEHHUI.

VYpaBHeHHeE ¢ IByMsI IEpEeMEHHBIMU U ero Tpaduk. Pemenne cucreM IByX JMHEHHBIX YpaBHEHUH C
JIBYMsl IIEpEMEHHBIMU. Pemenue cucrteM IBYX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
BTOpOH crerneHu. ['paduueckas HHTEPIIpETAIMs CUCTEMbI YPaBHEHHH € IBYMsI IEpEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 anredpanyeckum CrocoooM.

HepasencrBa

UucnoBble HEPaBEHCTBA U UX CBOWCTBA. PelleHue JIMHEMHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.
Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHOM mepeMeHHo. KBagpaTHeie HepaBeHcTBa. [ paduueckas
MHTEpIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMU.

DOYyHKIUHT

KBanpatnunas ¢ynkuwms, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATE BEPIIMHBI MapaboIbI,
0Cb CUMMETPHH 11apadoibl.

I'paduku Gpyskmmit: y = kx, y=hkr+b, y=k/x. Y=Vx, y=x*. y=1x I n nx cBoiicTsa.

YuciioBble MOCIEA0BATEIbHOCTH

Omnpenenenue 1 criocoObl 3a1aHUs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[loHsATHe 4YKMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuEe IOCIEHOBATEIbHOCTH PEKYPPEHTHOMN
dbopmyioit u HGopMyIIoi n-ro wieHa.

ApudmeTrnueckas U TeOMETpUUYECKask IPOrPECCUH.

Apudmerndeckas U reomerpuueckas nporpeccud. DopMyibl N-ro WwieHa apupMeTHYecKOrd U
F€OMETPUUYECKON MTPOTrPECCUil, CYMMBbI IIEPBBIX N YJICHOB.

N3o0pakeHne wWieHOB apu(METHYECKOW W TEOMETPHUYECKOW TMPOrpeccHid TOYKaMH Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. ClI0KHBIE MPOIIEHTHI.

Y4eOHblit kypce «I'eomerpus»

7 kaace

Havanenple mnonstus reomerpuu. Touka, mnpsmas, OTpe30K, Jiyd. Yrosu. Buael yrios.
BeprukansHele U cMexHble yribl. buccexkrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamiensHocTs M
NEPIEHIUKYJIIPHOCTD PSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM cCUMMeTpHH. [IpuMepsl cHMMeETpUu B
OKPY’KaOIllEM MUDE.

OcCHOBHbBIE TIOCTPOEHHUS C TMOMOIIBIO IUPKYIS M JUHEeHKH. TpeyronbHuk. Beicora, meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [IpM3Haky paBeHCTBA TPEYrOJIbHUKOB.

CpolicTBa M NpU3HAKU MNapaieNbHbIX NpsMbIX. CymMMa YIJIOB TpeyrojbHUKa. BHeuiHue yrisl
TPEYrOJIbHUKA.

[IpssmoyronbHbli  TpeyroiabHUK. CBOWCTBO  MeIMaHbl MPSAMOYTOJIBHOTO  TPEYroJIbHHKA,
IIPOBEAEHHON K TUIOTeHYy3e. IIpu3Haku paBeHCTBA NPSAMOYTOJbHBIX TPEYTOJBHUKOB. IIpsAMOyroybHbIN
TPEYroJabHUK C yriioMm B 30°.

HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O [UIMHE JIOMaHOM,
TeopeMa 0 OOJIBIIEM YIJie U OONBIIEH CTOPOHE TPEYTroyIbHUKA. [lepneHIuKyIsp U HaKJIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yriia u CepeIuHHBIN NEPIIEHAUKYISAP K OTPE3KY Kak
TEOMETPUYECKHE MECTA TOYEK.

OKpyKHOCTb U KpYT, XOp/ia U JUAMETP, UX CBONCTBA. B3anMHOE pacroyio)keHne OKPYXKHOCTU U
IPSIMOA.

KacarenpHass m cexkymas K OKpyXHOCTH. OKpyXHOCTb, BIIMCAaHHas B yroj. BnucanHas u
OIHMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHHUKA.

8 kuacce

UYereipéxyronbauku. [lapamnenorpamMM, €ro mnpu3HakKkd M CBOWCTBA. YacTHblE ciaydau
napajuiesorpaMmMoB (TIPsIMOYTOJIBHHUK, POMO, KBaApaT), MX MPU3HAKK U CBOMCTBA. Tpamnerus, paBHOOOKas
Tpaneuus, e€ cCBoicTBa U npu3Haku. [IpsimoyronasHas Tpanenusi.

Meron ynBoenuss meauanbl. lleHTpanpHas cummerpusa. Teopema Daneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.

Cpennue TUHUM TpeyTroabHUKA U Tpanenuu. [lenTp macc TpeyronpHuKa.

[Tomobue TpeyronbHUKOB, Kod(pdumuent momaobus. I[lpusHaku MOJO0MS TPEYrOIHLHUKOB.
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[TpumeHeHne nog00MsI IPH PELLICHUH IPAKTUYECKUX 3a/1a4.

CpoiictBa 1uIOmazei reomerpuueckux Quryp. Dopmynbl ANS  IUIOMAAM TPEYrojbHHKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAACH MoI00HBIX UTYP.

Brruucrienue miomaaei TpeyroibHIKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npakTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yrja HpsSAMOYrOJbHOIO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuUroHomerpuieckue GyHkuu yriios B 30°, 45° u 60°.

BrnucanHble ¥ LEHTpaIbHBIC YIUIBI, YTOJI MEXAY KacaTeIbHOM U XOPAOM. YTIbI MEXAY XOpJaMH U
CEeKyIUMMHU. BrucanHele ” ONKMCAHHBIC YETBIPEXYrOJIBHUKU. B3aMMHOE pacnosiokeHHe IBYyX
okpykHoctell. Kacanue okpyxnocteil. O0mmue kacaTenbHble K JByM OKPY>KHOCTSIM.

9 kJacc

Cunyc, kocunyc, TtanreHc ymioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO.
DopMyIIbI IPUBEICHUS.

Pewenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpeMa CHUHYCOB. PerieHue mpakTHYeCKUX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pa3zoBanue nonodus. [lomobre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 mnpou3BEeNECHUM OTPE3KOB XOpZ, TEOPEMbI O IPOU3BEJIEHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bekrop, mHa (MOyJsib) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOI0XHO HAINpPaBICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMu HaJ BeKTopaMu. Pasznoxenue
BEKTOpa 1O JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTOopa. CKalsipHOE NTPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XKJICHUS JIJTUH U YIJIOB.

JlexapToBBl KOOpAMHATHI Ha TJIOCKOCTH. YPaBHEHHS NPSIMOM M OKPY)XKHOCTH B KOOpAMHATAX,
NepeceueHe OKPYKHOCTEH U NMpsAMbIX. MeToJ KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTrOYrosibHUKM. JlJIMHA OKpYKHOCTH. ['pagycHas W paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHocTel. [1nomane kpyra, cekropa, CEerMeHTa.

JIBU>KeHHsI TIJIOCKOCTH M BHYTPEHHHE CUMMETpuu Guryp (3JieMeHTapHble MpPeICTaBICHUs).
[TapamnenwsHbiii nepenoc. [ToBopoT.

Y4eOHbIl Kypc «BeposiTHOCTD ¥ CTATHCTUKA)

7 kJacc

[IpencraBienue AaHHBIX B BUAE TaOIUL, auarpamm, rpaduxos. 3amnonHeHHe TaOaull, YTEHUE U
MOCTPOCHUE JuarpamMm (CTOJOWMKOBBIX (CTONMOYATHIX) M KPYroBbIX). UTeHue TpadUKOB peanbHBIX
nporeccoB. M3pnedeHne wHbOpMANMKM W3 AWATpaMM W TaOJHWIl, HCIOIB30BAaHHE M WHTEPIPETAIHS
JTAHHBIX.

OnucarenpHas CTAaTUCTUKA: cpenHee apudMeTHuecKkoe, MeauaHa, pa3Max, HauOoJbIIee Hu
HalMEHbIIIee 3HaYeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMepsl ciyyailHON M3MEHYMBOCTH.

CrnyyaiiHplli 3KcnepuMEHT (OMbIT) W ciydailHoe coObiTHe. BepositHocTh M uactota. Poib
MaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpoJie U B obiiecTBe. MoHeTa U UrpajibHast
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepumna, peOpo. Crenenp BepumnHbL. Yucino pébep M cymMmapHas CTENEHb BEPILUH.
[IpencraBnenue o csizHocTH rpada. Llenu u muxnsl. Ilytn B rpagax. O6xox rpada (3iliepoB MyTb).
[IpencraBnenue o6 opueHTUpOBAaHHOM rpade. Pemenne 3agau ¢ momopto rpagos.

8 ki1ace

[IpencraBienue qaHHBIX B BUE TaOIUL, 1UarpaMM, TpadukoB. MHOXKECTBO, 3JIEMEHT MHOXECTBA,
NoAMHOXKecTBO. Omnepanuy Haj, MHOXKECTBaMM: OObeIMHEHHE, IepeceyeHue, aomnoiHeHue. CBoHcTBa
orepanuil HajJl MHOXECTBAMM: MEPEMECTHTENbHOE, COYETaTeIbHOE, pPacIpelelnTeNbHOe, BKIIOUEHUS.
Hcnonb3oBaHue rpauyeckoro MNpeJCTaBICHUS MHOXKECTB Ul ONHCAHUSA peabHBIX MPOIECCOB U
SBJICHHM, IIPY PEIICHUH 3a/1a4.

W3mepenue paccenBaHus NaHHBIX. JlUcnepcus U CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.

JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITHS chy4aifHoro ombITa. CiydaiiHble coObITHs. BeposTHOCTH COOBITHIA.
OneITel ¢ PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU COOBITUSAMU. CiydaiiHblii BbIOOp. CBSA3b MEXKAY
MaJIOBEpOSTHBIMU M MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPO/IE, OOILECTBE U HAYKE.

JepeBo. CBolicTBa JepeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHWE BHCSUEH BEPIIMHBI, CBS3b
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MEX]ly YMCJIOM BepIlnH U uncioM pédep. [IpaBmino ymHoxxenus. Pemenue 3anau ¢ momonibio rpagos.
[TpoTuBomnonoxHsle coobITud. Jnarpamma Ditnepa. OObeAMHEHUE U TIEpECEUCHHE COOBITHIA.
HecoBmectabie coObITHsA. DOpMysia CIOXKEHUS BEPOATHOCTEH. Y CIOBHAS BEpOSATHOCTH. [IpaBmino

ymHOXeHUs1. He3aBucumeble coObiTHs. [peacraBienue sxcnepuMenTa B Bujie aepeBa. Pemenue 3anau Ha

HAXO0X/IEHHE BEPOSATHOCTEN C M0 MOILBIO JIepeBa CIy4aifHOro SKCIIEpUMEHTa, AUarpaMm Ditnepa.

9 ki1ace

[IpencraBnenue naHHBIX B BUJE TAOIUI], AMAarpamMM, TpaguKOB, HHTEPIpETaLus JaHHBIX. UTeHue
U IOCTPOEHUE TabJIuL], JUarpaMm, rpa)ukoB 110 PeaIbHbIM JaHHBIM.

[lepectanoBku u ¢axropuan. Coyeranus u yuciao coueranuid. Tpeyronsuuk Ilackans. Pemenue
3ajjay C UCIOJIb30BAHNEM KOMOMHATOPUKHU.

I'eomerpuueckast BepoaTHOCTh. CitydaifHbIi BBIOOP TOUKH U3 (PUTYpPBI HA TUIOCKOCTH, U3 OTPe3Ka U
U3 JyI'¥ OKPYKHOCTH.

Ucneiranne. Ycenex u Heynaua. Cepust ucnblTaHuM 10 mepBoro ycmnexa. Cepus HCHbITaHUM
bepnymnu. BeposTHOCTH COOBITHIA B cepuM UCTIBITAHUN bepHyIu.

CnyuvaiiHass BelIMYMHA U pacHpelesieHHe BeposSTHOCTEH. Maremarnueckoe OXUAAHUE W
mucnepeus. IIpuMepsl MaTeMaTHYECKOTO OKUAAHNS KaK TEOPETUYECKOTO CPEHETO 3HAYCHHS BEJIUYHUHBI.

MareMarnueckoe OXKHMIaHME W AUCHEPCHS CIy4alHOW BEIMYMHBI «4HCIIO YCIIEXOB B CEPUM
ucnblTaHuN bepHymm».

[lonstTe o 3akoHe OosblIMX 4Yucedl. V3MepeHue BepoATHOCTEM € MOMOIIbIO 4YacToT. Poib u
3Ha4YeHHE 3aKOHA OOJIBILINX YHCEI B IPUPOAE U OOLIECTBE.

IV. Ilianupyemsbie pe3yabTaThl.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE ~ pe3yJbTaThl  OCBOCHHUS  MPOTpaMMBI  ydeOHOro Kypca  «MaremaThKa»
xapaktepusytotcs: [laTpuoTudyeckoe BocnuTaHue:

MIPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSAIIEMY POCCHHCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHONIICHHEM K JOCTHKCHHUSM POCCHUHUCKUX MAaTEMaTHKOB M POCCUKMCKONW MaTeMaTUYeCKOW IIKOJbI, K
UCTIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HAYKax W MPUKIAIHBIX chepax.

I'paxnanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHWIO OOS3aHHOCTEW TpaKAaHWHA W pealiM3allid  ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
MPOLIeIyp TPaKIaHCKOTO 0OIIecTBa (BEIOOPHI, OMPOCH! U TP.); TOTOBHOCTBIO K OOCYXIEHUIO 3THUECKHUX
npoOsieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTI)KCHHUH HAyKH, OCO3HAHUEM BaXHOCTHU
MOpaJTb- HO-3THYECKUX MTPHHIIUIIOB B ACSITEILHOCTH YUEHOTO.

TpynoBoe Bocnnuranue:

YCTAaHOBKOW Ha aKTHBHOE YyYacTUE B PEIICHUM MPAKTUYCCKUX 3a/lad MaTeMaTHYeCKOU
HANPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa3oBaHUS Ha MPOTSHKEHUU BCEH KU3ZHU
JUISE  YCHEIIHOH  TpOo)eCCHOHATBHOW  JEATCIIbHOCTH W pPa3BUTHEM  HEOOXOMUMBIX  yYMEHUI;
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBUAYAIBHON TpaeKTOpuu oOpa3oBaHUS M >KU3HEHHBIX
TUTAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIMIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHHE!

CTIOCOOHOCTBIO K AMOIMOHAIBHOMY W CTETHYECKOMY BOCIPHSITHIO MAaTEMaTHYECKHX OOBEKTOB,
3a/1a4, pelieHui, pacCyKIeHUI; YMEHUIO BUJETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT O TO3HAHMS:

OpHUEHTAIINEH B JACSITEIFHOCTA Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOIBI U OOIIECTBa, TOHMMAHUEM MAaTeMaTHIeCKOW HAYKH Kak
cdepbl YeTOBEYECKON AEATENbHOCTH, ITAMOB €€ Pa3BUTH W 3HAYUMOCTH ISl Pa3BUTHUS IHBHIN3AIINY;
OBJIAJICHUEM SI3BIKOM MaTeMAaTHKH W MaTeMAaTHYECKOW KYJIbTYpPOH Kak CpPEJICTBOM ITO3HAHUS MHPA;
OBJIAJICHUEM MPOCTEUIITIMH HaBBIKAMH HCCIIEIOBATENIbCKON ACSITENLHOCTH.

dusnyeckoe BocnuTaHue, GopMHPOBaHME KYJIbTYPbl 310POBbS H 3MOIMOHAJIBLHOIO
Os1aromosyqus:

TOTOBHOCTHIO TMPUMEHSATh MaTeMaTHYEeCKHE 3HAHHS B HMHTEPECax CBOETO 3JI0POBbS, BEICHHS
3I0pOBOTO 00pasza >KM3HH (3M0pOBOE TNHTaHUE, COANAHCHPOBAHHBIM PEXUM 3aHATUH U OTABIXA,
perynsipHast pu3U9YeCcKas aKTUBHOCTH );
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c(hOpMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH, MPU3HAHNEM CBOETO IpaBa HAa OMMOKY M TaKOTO JKe
npaBa JPyroro 4ejaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUe:

OpHEHTAleld Ha MPUMEHEHHE MAaTeMaTW4YeCKHX 3HAHUU Ui pelieHus 3aaad B o0jactu
COXPAHHOCTH OKPY)KaloIllel cpeibl, IUIAHUPOBAHMS MOCTYIKOB U OIICHKU UX BO3MOXHBIX MOCIEACTBUIA
JUISL OKPYKAIOLLIEH Cpeibl;

OCO3HaHHEM TTI00aIBHOrO XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTei UX pelieHHs.

JInyHOCTHBIE  pe3yJabTaThl, o0ecneyMBaOIIMe  AJANTALMI0  O0ydawuleroca K
H3MEHAIOIMMCS YCJI0BUAM COUMAJIBLHON M NPUPOAHON Cpeabl:

— TOTOBHOCTBIO K JCHCTBHSM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTHUYECKYIO NesITeIbHOCTh, B TOM YUCIIE YMEHUE YYUThCA Y APYIHX JIOJEH,
puoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OIbITa IPYTHX;

— HEO0OXOJMMOCTBhIO B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4YHcCiIe (OPMYJIMPOBATH HJEH,
MOHSTHS, TUTIOTE3bl 00 00BEKTAX U ABJICHUSAX, B TOM YHCIIE paHee He M3BECTHBIX, OCO3HABATh JCHUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CHOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHUMATH CTPECCOBYIO CUTYAIIUIO
KaKk BBI30B, TpEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH MpPHUHUMAEMble pEIIeHUS U JCUCTBUS,
(dbopMyIUpPOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3ylbTaThl  OCBOGHHUS  MPOrpaMMbl  y4eOHOro Kypca  «Ausredpa»
XapaKTEpU3YIOTCSl OBJIAJICHUEM VHUBEPCAbHLIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeLiCTNBUAMU U YHUBEPCATbHBIMU PeZYIAMUBHBIMU OeliCMBUIMU.

1) Yuusepcanvuvie noznasamenvuvle Oelicmsus obecneuusaiom gopmuposanue 06a308bix
KOCHUMUBHBIX Npoyeccos obyyanowuxcs (oceoenue Memo008 HNO3HAHUSL OKPYICAIoue20 Mupa,
npuUMeHeHUe 102UHeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBblie joruyeckue aeiicTBus:

—  BBUIBJITH M XapaKTEpU30BaTh CYIICCTBEHHBIE IPU3HAKA MaTEeMAaTUYECKHX OOBEKTOB,
MOHSTHUN, OTHOIICHUH MEXIy MOHATUSAMU; (HOPMYIUPOBATH OMpECNICHUs MOHSTHI; YCTaHABIMBATh
CYIIECTBEHHBIH MpPHU3HAK KiIACCH(PHUKAWK, OCHOBAaHHS i OOOOWICHHS W CPaBHEHUS, KPUTECPHH
IPOBOJUMOI0 aHAJIN3a,;

—  BOCHpUHUMATH, (OpMyTUpOBaTh W TPEOOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

—  BBIABIATH MaT€MaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEUYUs B (hakTax,
TAHHBIX, HAOMIOJCHUAX M YTBEPKICHUSX; MpeAsiaraTb KPUTEPHUH IJISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

— JlenaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

— pa30uparh 0OKa3aTeNbCTBA MaTEMaTHYECKHX YTBEPXACHUN (MpsIMble U OT MPOTHUBHOTO),
IPOBOJUTH CAaMOCTOSITENIbHO HECIIOKHBIE JIOKAa3aTeIhCTBA MAaTEMaTHYeCKUX (DAaKTOB, BBICTPAWBATH
apryMeHTallrIo, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh crocob pemieHus yueOHOU 3aaauu (CpaBHMBATh HECKOJIBKO BapUaHTOB PELEHUS,
BBIOMpATh HanOoJIee MOIXOAAIIMH ¢ YIETOM CAMOCTOATENBHO BBIJIEICHHBIX KPUTEPHEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

— HCIIONIb30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKUI WHCTPYMEHT TO3HaHWS; (OopMymHpoBaTh
BOTIPOCHI, (UKCUPYIOIIHE TPOTHBOPEUHE, MPOOIEeMy, CaMOCTOATENBHO YCTAHABIMBATH HCKOMOE H
naHHoe, (POPMHUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHE;

— TIPOBOJIMTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOe
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOOM;

—  CaMOCTOATENbHO (HOpMYIHPOBATh OOOOIIEHUS U BBIBOJABI MO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIO/IGHUs, WCCIIEIOBAHUS, OILEHUBATH JOCTOBEPHOCTHh IIOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB H
0000I1IEeHHI;

— TPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEATIONIOKEHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.
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Pa6ora ¢ undopmaunmeii:

—  BBIBJATH HENOCTaTOYHOCTh M HM30OBITOYHOCTh WMH(OpPMALMU, NAHHBIX, HEOOXOJUMBIX IS
pelLeHus 3a/1a4u;

—  BBIOMpaTh, aHAIM3HPOBATH, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATH HH(OPMAIIIO
pas3IMYHbIX BUAOB U (POPM IPEICTABICHHUS;

— BbIOMparh ¢opMy mpeacTaBieHus MHOOPMAIMM ¥ WUTIOCTPUPOBATH peElIacMble 3ajadd
cXeMaMM, AMarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

—  OUEHMBaTh HAAEKHOCTh WHPOPMALMU MO KPUTEPUSM, HPEIJIOKECHHBIM YUYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Yuusepcanvuvie KommyHukamuenwvle Oelicmeusi o0becneuusaiom CcoOpmMuUposanHocmy
COYUATIbHBIX HABLIKOE 00YUAIOUUXCSL.

O01menmne:

— BOCIPUHHMMATh U (POPMYIUPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBHSAMU H IEIISMHU
oO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOUKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTax,
J1aBaTh MOSCHEHUS 110 X0y PEILIEHUs 3aJa4l, KOMMEHTHUPOBATh MOJIYyYEHHBIN pPe3ysIbTarT;

— B XoJe OOCYXIEeHMs 3a/JaBaThb BOIPOCHI IO CYILECTBY OOCYKAaeMOH TeMbl, IpPOOIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh UJI€U, HAllEJIEHHbIE HA TIOUCK PEIICHHUS; COIIOCTABISATh CBOU CYKICHUS C
CYXJEHUSIMH JIpyTHX YYaCTHHKOB Juajora, OOHapyXHWBaThb pasziIMuue M CXOJCTBO IO3ULUI; B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

—  TPEJACTaBIIATh pe3yJbTaThl PELICHMs 3a7ayd, HKCIEPUMEHTa, HCCIIEAOBAaHUS, IPOCKTa;
CaMOCTOSITENIFHO BBIOMpaTh (opMarT BBICTYIUICHHS C Y4YETOM 3aja4 TNPE3eHTAllMd M OCOOCHHOCTEH
ayJUTOpPUH.

CoTpyannuecrso:

— TMOHHMMATh M HUCIOJb30BATh NPEUMYIIECTBA KOMAHAHOM W MHIUBUIYaJbHONH pabOTHl MpHU
pelIeHnH yueOHbIX MaTEMaTUUYECKHUX 3a/1a4;

— IpUHMMATh IL€JIb COBMECTHOW JESATEeIbHOCTH, IJIAHWPOBAaTh OPIraHU3alMI0 COBMECTHOMN
paboThl, pacnpeAensaTb BUABI PaldOT, JOTOBAapHUBATHCS, OOCYXKIATh NHPOIECC U pe3yabTaT paboTHI;
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

— Y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (00CyxaeHus, oOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JIp.);

— BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHHMPOBATH CBOM JEWUCTBUS C JIPYTUMH YJI€HAMH
KOMaH/Ibl;

— OIICHMBATh KayeCTBO CBOET0 BKJIAJa B OOLIUI MPOAYKT IO KpUTEPUSM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUS.

3)  Vuusepcanvuvie pezynamuenvie Oeiicmsus obecnequsaiom @GopmMuposaHue CMuiCl06bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITENILHO COCTABJIATh IJIaH, aJTOPUTM peLIeHHs 3afaud (WM ero 4acTb), BBIOMpATh
Croco0 pelieHus ¢ y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIlIEHUH ¢ y4ETOM HOBOW MH(pOpMAaLUU.

CaMOKOHTPOJIb:

—  BJAAETh CIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTpPOJIA MpolLecca M pe3yiabTara pelieHus
MaTeMaTHYeCKOM 3a71auM;

—  MpeaBUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPU PELICHUM 3a]auyd, BHOCHUTb
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB, HAlJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

—  OLEHUBAThb COOTBETCTBHE pe3ylbTaTa JEsTeNIbHOCTH IIOCTaBJICHHOM Ied U YCJIOBHSIM,
OOBSICHATh TNPHUYMHBI JTOCTUKEHUS WM HEJAOCTHKEHMS IIeNM, HaXOIUTh OLIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHBI

5 kaace.
Yuciia 1 BLIYUCJICHUSA
[TonnMath W MPaBUIBHO YHOTPEONATH TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMU YHCIAMH,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 7/ ot 10.01.2023. UcnonHutens: PbIYATOBA E.1O. 0 AIEKTPOHHbINA
CrpaHunua 10 u3 36. CTpanuua cosaara: 10.01.2023 09:27 =¥ TATAPCTAH



OOBIKHOBEHHBIMH U JAECCATUYHBIMU APOOSMHU.

CpaBHMBAaTh W YHOPSJIOYMBATH HATypalbHbIE 4YHCIA, CPaBHMBATh B MPOCTEUIIMX CIy4asx
OOBIKHOBEHHBIE IPOOH, ACCATUIHBIC TPOOH.

CoOoTHOCUTH TOYKY Ha KOOPJAMHATHON (YMCIOBOM) MPSAMOM C COOTBETCTBYIOLUIMM €M YMCIOM U
n300pakaTh HaTypaJbHbIE YUCIIA TOYKAMU Ha KOOPJAMHATHON (YUCIIOBOM) MPSIMOH.

BrimonuaTe apudmMerndeckue AeWCTBUS ¢ HATYPaJbHBIMH YHACIAMH, C OOBIKHOBEHHBIMH JAPOOSMHU
B IIPOCTEHUINX CITydasiX.

BbInonHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OKpyrisaTh HaTypajibHbIE YHCIIA.

Pelnenne TeKCcTOBBIX 3224

Pemate TekcTOBBIE 337auM apU(PMETHUYECKUM CIIOCOOOM M C TOMOIIBIO OPTaHU30BAHHOTO
KOHEYHOIo riepedopa BCceX BO3MOXKHbBIX BapUAHTOB.

Pemarp 3amaum, conepskamiye 3aBHCHUMOCTH, CBS3bIBAIOLME BEJIUYUHBI: CKOPOCTb, BpeEMs,
paccTosiHue; 11eHa, KOJIMYECTBO, CTOUMOCTb.

Vcnonp30BaTh KpaTKue 3alMCH, CXEMBI, TA0JIUIbI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.

ITonp30BaTbcs OCHOBHBIMU E€MHMLIAMH HW3MEPEHUS: LEHbl, Macchl; PaCcCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpaXXaTh OJIHU €AMHMUILIbI BEJIU- YUHBI YEPE3 JIPYTHE.

W3BnekaTb, aHAIU3UpOBaTh, OLEHUBATh HH(POPMALMIO, IPEJICTaBIEHHY0 B Tabiuie, Ha
CTOJIO0UATONW JuarpaMme, HHTEPIPETHPOBATh NPEICTABJICHHBIE JaHHbIE, HCIIONb30BaTh JaHHbIE IMpU
pelLIeHNnH 3ajay.

Harasignasi reomerpust

[Tonp30BaTbcs TEOMETPUUYECKUMM  HOHATHUSAMM: TOYKA, MpsiMas, OTPe30K, Jyd4, yrod,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mpHMEpsl OOBEKTOB OKPYKAIOIIEr0 MHpa, HMELIMX (GOpMYy H3YyUYEHHBIX
FEOMETPUUECKUX QUTyYp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpILIMHA CTOPOHA; C MHOTOYTOJIbHUKAMMU:
yroJi, BEpILNHA, CTOPOHA, IMaroHajib; C OKPYXHOCTBIO: pauyc, T1aMeTp, LEHTP.

N300pakaTh M3ydyeHHbIE reoMeTpudeckue (Urypbl Ha HEIMHOBAaHHOM M KieTdaToi Oymare c
MOMOUIBIO LIUPKYJISI U JTMHEUKH.

HaxoauTe IUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IMOMOULIBIO JIMHEHKH, CTPOMUTH
OTPE3KH 3a/IaHHOM JITMHBI; CTPOUTh OKPYKHOCTb 3aJIaHHOTO pajuyca.

Hcnonp30BaTe CBOICTBA CTOPOH M YIJIOB IPSAMOYIOJbHMKA, KBajgpara M UX IOCTPOCHMS,
BBIUMCJICHMS IJIOIAAN U IEPUMETPA.

Bbruucnare mepumerp M IUIOIIAAbL KBajapara, MNPSMOYTOJIbHUKA, (UIyp, COCTaBIEHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie QUTyp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

ITosp30BaTbCd OCHOBHBIMM METPUYECKMMH €IMHULAMHU U3MEPEHHUs JUIMHBI, IUIOIAIAN; BBIPaXKaTh
OJIHU €IMHMUIIbI BEJINYMHBI Yepe3 ApyTHE.

Pacrnio3HaBath mapaiienenurnes, KyO, WCHOJIb30BaTh TEPMUHOJOIHMIO: BEpIIMHA, peOpo TI'paHb,
U3MEpEHUs; HaXOAUTh U3MEPEHMsI Tapajljiesienumesa, Kyoa.

Bbruucnare 06béM  Ky0a, mNapajuienenunesna IO 3aJaHHbBIM HW3MEPEHHsIM, I0JIb30BaThCs
eMHUIIAMU U3MEPEHUS 00BEMA.

Pemarp HecnoxHblE 3a7adyd Ha W3MEPEHUE TE€OMETPUYECKHX BEJIWYMH B IPAKTHYECKUX
CUTYaLUsX.

6 KJaacc

Yucjaa v BBIYMCTIEHUS

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMUA BUJIAMU YHCENl M CITOCOOaMM WX 3allHCH,
MEPEXOIUTH (€CTTH 3TO BO3MOXKHO) OT OJHOM (JOPMBI 3allKMCH YHCTIa K IPYTOM.

CpaBHHBaTh U yIOPSAA0YMBATH IIEJIbIE YHUCIIAa, OOBIKHOBEHHBIC U JIECATUYHBIC IPpOoOU, CPAaBHUBATH
YuCia OJHOTO U Pa3HbIX 3HAKOB.

BrimonHsATh, coueTas yCTHBIE W THUCBMEHHBIE TPUEMBI, apU(METUUECKHE JIEUCTBHUS C
HATYpaJIbHBIMHU U EIBIMU YHCIIaMU, OOBIKHOBEHHBIMU M JIECATUYHBIMU JIPOOSIMH, TIOJOKUTEIBHBIMU U
OTPULATEITbHBIMHU YHCIIAMH.

BbluucisaTe 3Hau€HHS YHMCIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUAKY U OLEHKY pe3yibTaTa
BBIYHCIICHH; BBITIOTHATEH MPE0Opa30BaHuUsI YUCIOBBIX BHIPAKCHUM Ha OCHOBE CBOMCTB apr(METHUECKHUX
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NIEUCTBUI.

CoOTHOCUTH TOYKY Ha KOOPIMHATHOW MPSAMOW C COOTBETCTBYIOIIUM €W YHCIOM U M300pa)kaTh
YHCJIa TOYKaMH Ha KOOPAMHATHOM MPSAMOM, HAXOAUTh MOAYJIb YUCIIA.

CoOTHOCUTH TOUKH B NIPSMOYTOJIbHONW CUCTEME KOOPJIUHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyrisTh Lienble Yhcia U JecATUYHbIe Apo0u, HAXOAUTh IPUOIMKEHUS YUCE]l.

YucnoBbie 1 OyKBeHHbIE BBIPAKEHUS

IToHnMaTh ¥ ynoTpedasTh TEPMHUHBI, CBI3aHHBIE C 3aIIUChIO CTENIEHU YMCIa, HAXOAUTh KBaJpar U
KyO 4ncia, BBIYUCIATh 3HAYCHHUS YHCIIOBBIX BBIPAKEHHM, COJEPIKALINX CTETICHH.

Ilosnb30BaTbed NpU3HAKAMM JIE€IMMOCTH, PACKJIA[bIBaTh HATypalbHBIE 4YHCJIA Ha IPOCTHIE
MHOXkHTENH. [Toap30BaThCs MacITaboOM, COCTABIAThH MPOIIOPLUH U OTHOLICHHUS.

Hcnonp3oBare OyKBBI Ui OOO3HAYEHMs YUCEN NpPU 3alMCH MaTEeMAaTUYEeCKUX BBIPaKEHUH,
COCTaBJIATh OyKBEHHbIE BbIpAXEHUA U (OPMyJbl, HAXOIUTh 3HAYEHHUS OYKBEHHBIX BbIPAXKECHUH,
OCYIIECTBIISIE HEOOXOANMBIE ITOJICTAHOBKU U NIPe00pa30BaHusl.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 32124

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a7jaull ApUPMETUYECKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOLIEHMEM, INPONOPLHUOHAIBHOCTBHIO BEIMYMH, IIPOLICHTAMM;
pelaTh TpU OCHOBHBIE 3a/1a4i Ha JPOOU U MPOLIEHTHI.

Pemate 3amaum, conepkampe 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIWYUHBL: CKOPOCTb, BpEMH,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIIBHOCT, BpeMs, 00b&éMa pabOThl, UCHOJb3Ys
apudMeTHUeCKue  ACUCTBUS,  OLEHKY, MNPUKUAKY;  IOJIb30BAaThCS  €AWHUIAMH  H3MEPEHHS
COOTBETCTBYIOIUX BEJIMYMH.

CocraBiaTh OyKBEHHbIE BBIPAXKEHUSI 110 YCIOBUIO 331a4U.

W3pnekaTh HH(OpMALUIO, NPEACTaBIEHHYIO B TaOnMLaxX, Ha JMHEHHOH, CTOJIOYAaTOW WM
KPYTOBOM JuarpaMMax, WHTEPIPETHPOBATh IIPEACTABICHHBIC JaHHBIC, HMCIOJIB30BaTh JAaHHBIC IIPU
pewennu 3anau. [IpencTaBiaTe HHGOPMALUIO C TOMOILBIO TAOJIMLL, JIMHEHHON U cTOaA09YaTOM Juarpamm.

Harasignasi reomerpust

[IpuBoauTe mpHMeEpsl OOBEKTOB OKPYKAIOIIEr0 MHpa, HMMELIMX (GOpMYy H3yUYEHHBIX
TeOMETPUYECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPHUMEPHI PaBHBIX M CHMMETPHUYHBIX (pUTYD.

N300pakaTh ¢ MOMOLIbIO LUPKYJS, JUHEHKH, TPAHCIOPTHPAa HAa HETMHOBAHHOM M KJIETYATOM
OyMmare H3y4eHHbIE IUIOCKHE T€OMETpUYECKUe PUTYphl U KOH(PUTypaluu, CHMMETPUYHbIE (PUTYPHI.

ITonp30BaThcs T€OMETPUUECKUMH TMOHSTUSMHU: PaBEHCTBO (UIyp, CUMMETPHs; MCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BENIMYMHBI YIJIOB U3MEPEHUEM C MOMOUIBIO TPAaHCIOPTUPA, CTPOUTH YIJIbl 33JaHHOU
BEJIMYMHBI, T0JIb30BaThCS MPU PEUICHUM 3a/1ad I'PaJyCHOM MEpOM YIJIOB; paclo3HaBaThb Ha YEPTE)KAX
OCTPBIH, IPSMOU, Pa3BEPHYTBIM U TYIIOU YIJIBL.

BbruncnsaTe AMUHY JOMaHOM, IEPUMETP MHOTOYI'OJIbHUKA, TIOJIb30BAaTHCS €IMHULIAMU U3MEPEHUSI
JUIMHBI, BBIPAKaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 IPYTHE.

HaxoauTs, HCHOIB3ys YepTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXY ABYMsI TOUKaMH, OT TOUKH
JI0 IPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHOMN CETKE.

Boruncnsate miiomans Guryp, coOCTaBI€HHBIX U3 NPSIMOYTOJbHUKOB, UCIOIb30BaTh pa3OrueHne Ha
HOpSMOYTOJIbHUKH, HA paBHbIE (UIYphl, JOCTPauBaHUE 10 MPSIMOYTOJbHUKA; MOJIb30BATHCSI OCHOBHBIMU
€IUHULIAMHA H3MEpPEHUs IUIOLIAJ; BbIPaXXaTb OJHU E€IWHULBI WU3MEPEHHs IUIONIAAM Yepe3 JpyTue.
Pacnio3naBate Ha MOAEISX U U300pAKEHUSIX TUPAMHY, KOHYC, IIMITUH/IP, UCIOIb30BATh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, T'paHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapaieenune].

Boruncnsate 00bEM IPSIMOYTOJIBHOTO Mapajieienunena, Kyba, MOJIb30BaTbCsli OCHOBHBIMHU
€IMHUIIAMU U3MEepeHust 00bEMa; BBIpaXKaTh OJIHU €IUHUIIBI H3MEpEeHUs: 00bEMa uepes apyrue.

Pemrate HecnoOXKHBIE 3aa4d Ha HAXOXKICHUE TIE€OMETPHUYECKUX BEJIWYUMH B NPAKTHYECKUX
CUTYalUsX.

Y4eOHblil Kypc «Aaredpa»

7 kJ1ace

Yuciia 1 BLIYUCJICHUSA
HaxomuTh 3HaueHUs YMCIOBBIX BBIPAXKEHUI; MPUMEHSITH Pa3HOOOpa3HBbIE CIOCOOBI U MPUEMBI
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BBIUHMCIICHUSI 3HAYCHUH APOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U IECATUUHBIE IPOOH.

[lepexoauth OoT OAHOI (hopMBI 3amucH YKcen K APyroi (peodpa3oBbIBATh JECATUYHYIO IpOOb B
OOBIKHOBCHHYI0, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATHYHYIO IIPOOBb).
CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh Yncia.

BbINONHATP NPUKHUIKY M OLIEHKY pe3yibTara BBIUMCICHHUH, OLEHKY 3HAUYE€HUN YHCIOBBIX
BBIPAKCHUM. BBINIOIHATE EHCTBUS CO CTENEHSAMU C HATYPaJIbHBIMU IIOKA3aTEIISIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HaTypaJIbHbIX YU CEIL.

Pemarp NpakTHKO-OPMEHTHUPOBAaHHBIE  3aladyd, CBS3aHHBIE C OTHOLICHMEM  BEIIMYMH,
IIPONOPLUUOHAIBHOCTEIO BEIMYMH, INPOLICHTAMHU; HHTEPIPETUPOBATH DPE3yJbTaThl PELICHHs 3a1ad C
y4€TOM OrpaHMYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pPacCMAaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM s

Hcnonp30Bare anreOpanyecky0o TEPMHHOJIOTHIO M CHMBOJIMKY, HPUMEHSTH €€ B Ipolecce
OCBOCHMS y4eOHOro MaTepuania.

HaxonuTs 3HaueHMst OyKBEHHBIX BBIPAKEHHUM MPU 3aJaHHBIX 3HAUYCHHSX TIEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHMsl LEJNOTO BBIPAKEHHUS B MHOTOWIEH IPUBEAECHUEM MOJOOHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOYJIEHa HAa MHOIOWIEH, IIPUMEHSIThH
(dopMyIibl KBaJipaTa CyMMBbI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioXeHWe MHOI'OWIEHOB HAa MHOXKUTEIU C IOMOIIbI0 BBIHECEHMs 3a CKOOKHU
00IIEer0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHHSI.

[IpumensaTh npeobpazoBaHUs MHOTOWIEHOB Ul PELICHMs pa3IMYHbIX 3ajjad U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 pPEalbHON IPAKTUKU.

Hcnonb30BaTh CBOMCTBAa CTENEHEM C HATypajJbHBIMU [OKa3aTeNsIMH I NpeoOpa3oBaHMs
BBIPAKCHUI.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHUS C OAHOW IIEPEMEHHOM, IPUMEHSS MIPABUJIA IIEPEX0Ja OT UCXOJHOTO
YPaBHEHHUs K paBHOCWIbHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METObI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepbl Hap YuCelN, SABJISIOMIMXCS PELICHHEM JIMHEHMHOTO ypaBHEHMS C JBYMs
nepeMeHHbIMH. CTpoUTh B KOOPAMHATHOM IJIOCKOCTHM TpauK JHMHEHHOTO YpaBHEHUS C JBYMs
HepEeMEHHBIMHU; MOJIB3YsICh IPpauKOM, IPUBOANUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocraBiATh M pemiarh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JMHEMHBIX YPAaBHEHMH IO YCIIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MOJTYYEeHHbIN pe3ynbTar.

Koopaunartel u rpaguxku. @PyHkuun

N3o0pakaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3 MMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha alredpanueckoM s3bIKe.

OtmeuyaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKU IO 3aJJaHHBIM KO OpAMHATaM; CTPOUTh TpapuKu
auHenHbIX QyHKui. Ctpouts rpaduk ¢pynkuuu y= 1 xI.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIMN H3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMU: CKOPOCTD,
BpEMs1, paCCTOSTHUE; LI€Ha, KOJINYECTBO, CTOUMOCTh; IIPOU3BOJUTEIBHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaThs rpaduyeckuil crnoco0 MpencTaBIeHUS M aHaIW3a HHQOPMAIUU; W3BJIEKATh U
UHTEPIPETUPOBATh UH(POPMALINIO U3 TPapUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEN.

8 kiacc

Yucja v BBIYMCTIEHUS

[IpuMeHaTh TMOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHS; HAXOIWUTh KBaJpaTHBIE KOPHH,
UCTIONB3YS MPH HEOOXOIUMOCTH KaIbKYJSTOP; BBIIOJHATH MpeoOpa3oBaHUs BBHIPAKEHUH, COMEPKaIIIX
KBaJIpaTHBIE KOPHH, UCTIOIB3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucH OOJBIIMX U MAallbIX YHCEN C MOMOIIBIO0 JECATUYHBIX APOOei M CTeneHe
guciaa 10.

Auaredpanyeckue BbIpaKeHH

[IpuMeHATh MOHSATHE CTETICHU C LETBIM MMOKA3aTeIeM, BBITIOIHATH MTPEOoOpPa30BaHUsI BHIPAKCHUH,
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COJIEpKalINX CTEIICHU C LENbIM IIOKa3aTEIIEM.

BBIMONHATE TOXIIECTBEHHBIE MPeoOpa30BaHUs pallMOHATBHBIX BBIPAKEHUH Ha OCHOBE MPaBUII
JeMCTBUI HAJl MHOTOYJIEHaMH U alnreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHMs BBIPRXKEHUH JUIsl peleHHs pa3iIMyHbIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX IIPEJMETOB, U3 PEaTbHON IPAKTUKHU.

YpaBHeHHsI ' HepPaBeHCTBA

Pemarp nuHeiHbIE, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPAaBHEHHUS, CBOJSIIUECS K HUM,
CUCTEMBI IBYX YPABHEHHH C JBYMs IEPEMECHHBIMU.

IIpoBoguTh mpoOCTEUINNE HCCIEAOBAHHUS YPABHEHMM M CHCTEM YypPAaBHEHUH, B TOM 4HCIE C
OpUMEHEHHEM TIpadUUecKuX NpeACTaBiIeHUl (yCTaHABIMBaTh, MMEET JH YypaBHEHHWE WM CHCTEMa
YPaBHEHMI pELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT croBecHOW (HOPMYIHPOBKH 3a1aud K €€ anredpanyeckoil MOJENIN C MOMOIIBIO
COCTAaBJICHUS YPABHEHMSI WJIM CHCTEMbl YPAaBHEHHMH, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y IIOJIYYEHHBIN pe3ynbTart.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLIEHKM; pPEIIaTb JIMHEHWHBIC
HEpaBEHCTBA C OJHON MEPEMEHHON M WX CHUCTEMBI; JaBaTh Ipa)UUYecKyl0 HIUIIOCTPALUI0 MHOMKECTBA
pELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[loHnMaTh M UCNONB30BaTh (PYHKIMOHAIbHbIE MOHATUS M S3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HAYCHHMSI); ONPENSISITh 3HAYCHHE (DYHKIMM 110 3HAYCHHWIO apTyMEHTa; ONPEICNSTh CBOWCTBA
byHkuu 1o e€ rpaduky.

Ctpouts rpabuKy >TeMeHTapHBIX (GYHKIHH Buma y = k/x , y = x3, y= x%, y=Vx, y= Kx[;
OIKCBIBATh CBOMCTBA YMCIOBOM (yHKUMHU 1O €€ rpaduky.

9 ki1ace

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh ¥ yNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAJIBHBIEC YHUCIIA.

BemonsaTe apudmMernyeckue ACWCTBUS C PANMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W
IIMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS ¢ UPPALIMOHAIbHBIMU YHCIIAMH.

HaxomuTh 3HaueHus creneHedl ¢ IEeNbIMM IOKa3aTelsIMM U KOpPHEH; BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OxpyrisiTh JE€WCTBUTENbHBIE YHCIIA, BBIIOJIHATH NPUKUAKY pEe3ysbTaTa BBIYUCICHUMN, OLIEHKY
YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHusI H HepaBeHCTBA

Pemarp nuHelHBIE W KBaJpaTHBIE YpPaBHEHHS, YPABHEHMs, CBOIAIIMECS K HHUM, NPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemarp cucreMbl IBYX JMHEMHBIX YPaBHEHHH C JABYMs IIEPEMEHHBIMH M CHCTEMBI [JBYX
YpaBHEHHUM, B KOTOPBIX OHO YpaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TeKCTOBBIE 3a/1a4M aNredpandeckuM crocoOOM C MOMOLIbIO COCTABJIEHUS] YPaBHEHUS WM
CUCTEMBI JIByX YPaBHEHHM ¢ JBYyMs IEPEMEHHBIMHU.

[IpoBoauTh mpoCTEHWIINE HCCIEAOBAHMUS YPABHEHMM M CHCTEM YypaBHEHUH, B TOM 4HCIE C
IPUMEHEHUEM TpapUuecKuX MpeAcTaBleHu (ycTaHaBIMBaTh, MMEET JIM YPAaBHEHHME WM CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarsb nuHeliHbIe HEpaBEeHCTBA, KBaJApaTHbIE HEPABEHCTBA; N300pakaTh pelIeHNe HEPaBEeHCTB Ha
YHCIIOBOW MPSIMOM, 3allUCBIBATH PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Pemarp cuctembl JUMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBaJpaTHOE
HEpaBEHCTBO; N300pakaTh PEIIeHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSMOMA, 3aITUCHIBATh PEIICHHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHNUN Pa3IMUHBIX 3ajad.

DOYyHKIUHT

Pacnio3naBath (yHKIMHM H3yueHHBIX BUAOB. [loKa3pIBaTh CXEMaTHYECKH pAacIoIoKEHHE Ha
KOOpJMHATHOM MIocKoCTH rpadukoB pyHKumi Buga: y =kx, y=kx+b,y=k/x,y=ax*+bx+cc,y=x>,
yz\/x, y =1 x I B 3aBucMMOCTH OT 3Ha4eHUI KO3(h(HUIIUEHTOB;0ONUCHIBATH CBOUCTBA (DYHKITHI.

Crpouth 1 M300paxaTbh cXxeMaTHUYECKH rpa@UKy KBaJpaTHUHbIX (QYHKIUHN, ONMUCHIBATh CBOWCTBA
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KBaJAPAaTUYHBIX (PYHKIHI TT0 UX TpaduKam.

Pacno3naBate kBaspaTHuHyi0 (YHKIWIO 10 (opMylie, MPUBOIUTH MPUMEPHI KBAJAPATUYHBIX
GYHKIMNA U3 peaTbHOM XU3HU, (PU3UKH, TCOMETPHUHU.

ApudmMeTnyeckas u reoMeTpuyecKasi NpoOrpeccuu

Pacrnio3HaBath apu(METHIECKYIO U TEOMETPHUYECKYIO TPOTPECCHHU TTPH Pa3HBIX CIIOCcO0ax 3alaHusl.
BEITIONHATE BBIYHMCICHUSI C UCIIOJIB30BaHUEM (POPMYI n-TO 4YjieHa apu(PMETUYECKON M Te€OMETPUUYECKOU
IPOTPECCUi, CYMMBI ITEPBBIX 71 YWICHOB.

N300paxaTh 4iICHBI TIOCIEIOBATEIILHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pemrate 3amaum, CBsI3aHHBIC C YHCIOBBIMH ITOCJICJOBATEILHOCTSMHU, B TOM YHCIE 33Ja4d W3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJBKYIATOPA, IIUPPOBBIX TEXHOJIOTHH).

Y4eOHblit kKypce «I'eomerpus»

7 kJ1acc

— Pacnio3HaBaTh U3yueHHbIE TIE€OMETpUUYECKHE (UIYpbl, ONpPENeNATh UX B3aUMHOE
pacrosio)keHue, HM300pakaTh TeoMeTpUdeckre (DUTYpbI; BBIMOIHATH YEPTEKU MO YCIOBHIO 3aJlauu.
W3MepsATh JIMHEHHBIE U YIJIOBbIC BEJIMYUHBL. Pemars 3a1aun Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEJIUYMH
YIJIOB.

— Jlenatp rpyOyi0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B peaIbHOM JKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTs pa3Mepsl STUX 0OBEKTOB I10 MOPSIKY BETHYHHBI.

— Crpouts 4epTeku K reOMETPUYECKUM 3a/1adaM.

— Ilonp30BaTbCs NpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BAaTh IIPU3HAKU U CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajiau.

— IIpoBoANTS JIOTMYECKHUE PACCYXKACHUS C UCIIOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.

—  Ilosp30BaTbed NpHU3HAKAMU PaBEHCTBA NPSIMOYTOJIBHBIX TPEYTOJBbHUKOB, CBOWCTBOM
MEJMaHbl, IPOBEIAEHHON K THIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYrOJbHHMKA, B PEIICHHM I'€OMETPUYECKHUX
3az1ad.

—  OnmnpexpensaTe NapayIeNbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpBIE 00Opa3yeT ¢ HUMH
cexymasd. Onpenenars napauleJbHOCTh IMPSIMBIX C IOMOLIBK) PaBEHCTBA PACCTOSIHUM OT TOYEK OIHOMU
IIPSIMOM 10 TOYEK JPYroy IpsiMOi.

— Pemats 3a1aun Ha KjeTyaToM Oymare.

—  IIpoBoauTh BBIYUCIIEHUS M HAaXOIUTh YHUCIOBble U OYyKBEHHbIE€ 3HAYEHHUS YIJIOB B
TEOMETPUUECKUX 3a/Jadax C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB W MHOIOYTOJIBHHMKOB,
CBOMCTB yrjoB, 00Opa30oBaHHBIX IMpU IEPECEUECHUHU JBYX MapajUIeNIbHBIX NpPSMBIX ceKylled. Pemats
IIPAKTUYECKHE 3a/1a4H HAa HAXO0XKJICHUE YTJIOB.

— Bnanerp noHsTHEM reOMETPUYECKOTO MECTa TOUEK. Y METh ONpPENesITh OUCCEKTPUCY YIia U
CEepPEIMHHBIN MEPIIEHIUKYIISAP K OTPE3KY KaK FTE€OMETPUUYECKHUE MECTA TOYEK.

—  @opmynupoBaTh ONPEAEICHUS OKPYXHOCTHM M Kpyra, XOpAbl M JuUaMeTpa OKpYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3a7ad.

— Bnazners NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ LIEHTP.
[Tonp3oBaTbest pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHHUKA MEpECeKatoTCs B OJHOM TOUKE, U
0 TOM, 4TO CE€PEINHHBIC IEPIEHIUKYIIPBI K CTOPOHAM TPEYTOJIBHUKA [TEPECEKAOTCS B OJTHON TOUKE.

— Bnagerp moHsATHMEM ~KacaTeNbHOM K OKPY)KHOCTH, IIOJb30BaTbCsl TEOPEMOH O
NEePNEHANKYJISIPHOCTH KAcaTeJIbHON U Painyca, PO BEAEHHOTO K TOYKE KACAHMUS.

— [lonb30BaTbes MPOCTEHIIMMU TIE€OMETPUUYECKMMHU HEPABEHCTBA MM, IOHMMaTh HX
IPAKTUYECKUNA CMBICIT.

— IIpoBOANTE OCHOBHBIE TEOMETPUYECKHE ITOCTPOEHHUS C TOMOIIBIO HUPKYJISL U IMHEHUKH.

8 knace

— Pacrio3naBate OCHOBHEBIE BHIbI ‘-IGTBIpéXYI‘OJ'II)HI/IKOB, HUX DJJIEMEHTHI, IIOJIb30BATHBCA HX
CBOICTBaMM IIpU PELIEHUH FEOMETPUUECKUX 3aau.

— IlpumeHsTh CBOMCTBA TOYKM NEPECEUCHUs] MEeUaH TPEYrojbHUKA (LIEHTpa Macc) B pPelIeHUU
3az1ad.

— Bunaners nonsTHEM cpeqHEN JIMHUM TPEYTrOJbHUKA U TPAllelUH, IPUMEHITh UX CBOMCTBA MpHU
pELIEHNU TEOMETPUYECKUX 3a/1ay.

— Ilonp3oBaTtecs Teopemont danmeca n TeopeMoN O MPONOPLUUOHAIBHBIX OTPE3Kax, MPUMEHSTh
UX JUIsl pEIICHUs TPAKTUYECKUX 3aad.
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— IlpuMeHsTh NpU3HAKY TO100US TPEYTOJIbHUKOB B PEIIEHUN T€OMETPUYECKUX 3a/1a4.

— Tlonp3oBatbes Teopemoii [Indaropa 11 pemeHust reoMeTpUYECKUX U MPaKTHUECKUX 3aa9.—
CTponTh MaTeMaTHYECKYI0 MOJEIb B INPAKTUYECKUX 3aJadax, CaMOCTOSITCNIBHO [€NaTh YEpPTEK U Ha
XOJIUTh COOTBETCTBYIOLIUE JITTUHBI.

— Bragers mnoHsATHMSAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOro yrja IpSAMOYTOJbHOTO
TpeyroiabHuKa.— I[l01b30BaThCS 3TUMU NOHATHS MU AJIs1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

— Bbruncaars (pa3auMuHbIMU C1IOCOOAMH) IJIOIIAL TPEYTOJIBHUKA M IIOIIAAH MHOTOYTOJIBHBIX
¢buryp (monb3ysch, rue He0OX0IUMO, KAIBKYITOPOM).

— IIpuMeHATH NONYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

— Bnazers NOHATHSAMM BIMCAaHHOTO M LIEHTPAJBHOIO YIVIA, MCIIOJIB30BaTb TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJlax MEXIy XOpJaMu (CEeKyIIMMH) M yIJie MEeXAy KacaTeJIbHOM M XOpAod mpu
pEILIEHUN T€OMETPUYECKUX 3a/1ay.

— Bnanere NOHATHEM ONUCAHHOIO YETHIPEXYTOJbHUKA, INPUMEHATH CBOMCTBA OIHMCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUH 3a/1a4.

— IIpuMeHATHh MOJy4YEHHbIE 3HAHUSA HA NMPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJEIN JUIS
3ajjay peajbHOM XHM3HM M IMPOBOAMTH COOTBETCTBYIOIME BBIYMCICHHS C IPUMEHEHHEM NOJ00Ms U
TPUTOHOMETPHH (II0JIb3YSACH, IJI€ HEOOXO0AUMO, KAIbKYISITOPOM).

9 kiace

— 3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIJTIOB, HAXOAUTH C UX IMOMOIMIBIO Pa3IMYHbIE
3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PELIeHHE MPSMOYTOJIbHBIX TPEYrojJbHUKOB»). Haxonuts (¢
MOMOIIBIO KaJTBbKYIISITOPA) [UTMHBI U YTIIBI I HETAOIWYHBIX 3HAYCHUH.

— Ilonb3oBaTbCst popMysiaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM JUIS
HAXO0X/ICHUS COOTHOLLIEHUI MEX/y TPUTOHOMETPUUECKUMHU BETMUYNHAMHU.

— MHcnonb3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JJISi HAaXOXJEHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSITh UX MpPHU PEIIEHUH F€OMETPUUECKUX 3ahad. —
Bnaners monstusMu npeobpa3zoBaHMs HOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX (uryp. —
[Tonp3oBaTbest CBOMCTBAMU 110100Us IPOU3BOJIBHBIX (UTYp, YMETh BBIUYUCIATH JUIMHBI U HAXOAUTh YIJIbI
y noao0HbIX ¢puryp. IIpumMensaTs cBoiicTBa Mog00uUs B IPAKTUUECKUX 3aa4ax.

— YMeTh NPUBOJUTH IPUMEPHI MOJAO0OHBIX GUTYp B OKPYXKAIOIEM MUPE.

— Ilonp30Barbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O IMPOU3BEIEHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

— Ilonb30BaTbcs BEKTOpaMy, MOHUMATh UX T€OMETPUUYECKUN U (PU3NUYECKUIN CMBICI, IPUMEHSTh
UX B PEUICHUU T€OMETPUYECKHUX M (PU3NUYECKHX 3a/1a4.

— IlpuMeHsTh cKasipHOE IPOU3BEIEHUE BEKTOPOB /ISl HAX0XKJIEHUS JJIUH U YTJIOB.

—  Ilonb3oBarbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

— DBnaznerp NOHATUSAMHU NPaBUIBHOIO MHOTOYTOJIBHHKA, JJIMHBI OKPYKHOCTH, JUIMHBI IYT'H
OKPY’KHOCTH M paJiMaHHON MEpHI yIiia, YMETh BBIUYUCIATH IJIOLIAAb Kpyra U ero yacTei.

— IIpuMeHSTh NONy4YEHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

— Haxomute ocu (MM LEHTPBI) CUMMETPUHM (UTYp, NPUMEHSTh IBUKEHHUS IJIOCKOCTU B
IIPOCTEHIINX CITydasix.

— IIpuMeHATh MOJy4YeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENU JUIS
3aJa4 peajbHOM KU3HM M MPOBOAMTH COOTBETCTBYIOIME BBIYUCIEHHS C MPUMEHEHHEM MOJI00US U
TPUTOHOMETPUUECKUX QYHKIHH (MOJIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

Y4eOHblil Kypc «BepoSITHOCTb M CTATUCTHKA

7 kiaace

— YuraTh HHPOpPMAIHIO, IPEACTABICHHYIO B Ta0NHIIaX, HA JUarpaMmmax;

— IlpencraBnsaTh JaHHBIE B BUJE TaOIMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJOYAThIE) U
KpPYTOBBI€) 10 MAaCCHBaM 3HAUECHUH.

— OnwuceIBaTh U UHTEPIPETUPOBATH PeATbHbIE YHCIOBbIE JaHHbIE, IPECTABICHHbBIE B TAOIUIIAX,
Ha JuarpaMmMax, rpadukax.

—  Hcnonbp3oBarh [Uisi ONMCaHUS JAaHHBIX CTaTUCTHUYECKUE XAPAKTEPUCTUKH: CpEOHEE
apudmernyeckoe, MearaHa, HauboJbIllee U HaMMEHbIIee 3HAaYeHUs, pa3Max.

— HWwmeTts npesacTaBieHue o CrydaifHOW M3MEHYHMBOCTH Ha IpUMeEpax 1eH, GU3NUYECKUX BETUYUH,
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AHTPOIIOMETPHYCCKUX JAHHBIX; UMCTh IIPEACTABIICHUC O CTaTHUCTHYCCKOM YCTOI\/'ILII/IBOCTI/I.

8 kiace

— H3Baekarb u npeoOpa3oBeIBaTh UHPOPMALIMIO, TPEACTABICHHYIO B BUJE TAaOIUII, JHArpamMmm,
rpauKOB; PEICTABIATh JaHHBIE B BUJIE TaOJIUL, JUarpaMm, rpadukos.

— OnuchIBaTh JJaHHBIE C MOMOIBIO CTATUCTUYECKUX I10KA3aTeJeil: CpeHUX 3HAUYEHUN U Mep
pacceuBaHusl (pa3Max, JUCIEPCUs U CTaHAAPTHOE OTKJIOHEHUE).

— HaxoauTp 4acTOTHI YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM YHCJIE MO pe3yibTaTam
W3MEPECHHUI U HAOJIIOICHUH.

— HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUH B OIBITAX, 3HAs BEPOSITHOCTHU 3JIEMEHTapPHBIX
COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSAMHU.

—  Hcnonp3oBaTh Tpaduueckue MOAETH: ACPEBO CIYYaHOTO OSKCIEPHUMEHTa, IUarpamMMbl
Dilnepa, yncnoBas npsimas.

—  OnmnepupoBaTb NOHATUSMU: MHOXKECTBO, IIOJAMHOXKECTBO; BBIIOJHATH ONEPALUU HaJ
MHOXECTBaMHU: OOBbEIMHEHHE, IIepeceueHHe, [OIOJHEHHUE; IEePEeYUCIATh DIIEMEHTbl MHOXKECTB;
IIPUMEHSATH CBOMCTBA MHOYKECTB.

— Hcnonp3oBaTh rpaduueckoe MpeacTaBICHUEe MHOKECTB U CBSI3€H MEXy HUMU I OIMCAaHUS
IPOIIECCOB U SIBJICHUH, B TOM YHCJIE IIPH PEIICHUN 3a7a4 U3 IPYTUX YICOHBIX IPEIMETOB H KYPCOB.

9 kJacc

— H3Bnekats 1 npeoOpa3oBbIBaTh HH(OPMALIKIO, IPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX B
BUIE TaOJHII, AUarpamMmm, TpauKoB; MPEICTABIATH TaHHBIE B BUJIE TAOJIHUI], JHArpaMm, rpaukoB.

— Pematp 3amauM opraHM30BaHHBIM NEpeOOPOM BApUAHTOB, a TAaKXKE C HCIOIb30BAaHUEM
KOMOMHATOPHBIX MTPaBHJI U METOJIOB.

— Hcnonb3oBarh onucaTellbHbIE XapaKTEPUCTHKU JII MAacCCUBOB YHUCJIOBBIX JAHHBIX, B TOM
YHUCJIE CPEAHUE 3HAYEHUSI U MEPBI pPACCEUBAHMUSL.

— HaxoauTe 4acToThl 3HAUEHUN M YAaCTOTHI COOBITUS, B TOM YHCIE TMOJNb3YIACh Pe3ylbTaTaMH
POBENEHHBIX U3MEPEHUIN 1 HAOIOICHUN.

— Haxoautb BeposATHOCTU CIy4YailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCJIE B OMBITAX C
PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA CO6I)ITI/I$[MI/I, B CCpUAX HCIBITAaHUH A0 IEPBOTrO ycCIriexa, B CCPHUAX
ucnpiTaHuil bepryiu.

— HMeTh npeAcTaBICHHE O CIy4ailHOM BEJIMYUHE U O PACIIPE/ICTICHUN BEPOSTHOCTEM.

— HWmers mpencraBneHne o 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTU B
CITy4yaltHOM M3MEHUYMBOCTU U O POJIH 3aKOHA OOJIBIITUX YMCEN B IPUPOJIE U OOIIECTRBE.

V. Temarundeckoe NJIaHUPOBAHUE.

S kiace
Ne HanmeHoBaHue pa3iesioB U TEM MpOrpamMmm KonnyectBo yacoB DJEeKTPOHHBIE
n/m BCETO Konrpons | (uudpossie)
HBIE oOpa3zoBarenb
paboThHI HBIE PECYpChI
Pasznen 1. HatypaabHbie ynciaa. JleiicTBUS ¢ HATYPAJIbHBIMH YUCJIAMHA
1.1. | JlecaTnyHas cucteMa CUUCICHHUS. 1 https://resh.ed
1.2. | Psig HaTypaJIbHBIX YHCEIL. 1 u.ru/subject/le
1.3. | HatypanbHblii psij. 1 sson/694/
1.4. | Yucno 0. 1 https://resh.ed
1.5. | HarypaibHble 4nclia Ha KOOPIMHATHOM IPSIMOIA. 2 u.ru/subject/le
1.6. | CpaBHEHHE, OKPYIJIEHNE HATYpaJIbHBIX YHCEIL. 5 sson/7706/star
1.7. | Apudmernueckue AelCTBUS C HATYPATbHBIMU 6 t/266150/
YHUCIIAMH. https://resh.ed
1.8. | CpoiicTBa HyJIs P CIOKEHUU U YMHOXKEHUH, 1 u.rw/subject/le
CBOWCTBA €IMHMIIBI IPH YMHOKEHHUH. sson/7768/star
1.9. | IlepeMecTUTENBHOE U COYETATEIHHOE CBOMCTBA 2 t/234138/
CIIOXKEHUSI U YMHOKEHHSI, PACTIPEICTUTEILHOE https://resh.ed
CBOMCTBO YMHOYKEHHUSL. u.rw/subject/le
1.10. | JlenuTenu ¥ KpaTHBIE YMCIIa, PA3NIOKEHHE YKMCIIA Ha 5 sson/7769/star
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MHO>KUTEJH. t/290790/
1.11. | Jlenenue ¢ ocTaTKOM. 1 https://resh.ed
1.12. | TIpocThie U COCTaBHBIE YHCIIA. 1 u.ru/subject/le
1.13. | Ilpusnaku nenumoctr Ha 2, 5, 10, 3, 9. 3 sson/7748/star
1.14. | CreneHb ¢ HATYPaTbLHBIM [TOKA3aTENIEM. 1 t/233487/
1.15. | YncnoBbie BBIpAXKEHUS;, MOPSAJIOK JICHCTBHIA. 3
1.16. | PenieHne TEKCTOBBIX 3a7a4 Ha BCE apU(PMETHICCKHE 6
JIeMCTBUS, HA ABMYKEHHE U TIOKYIKH
Wroro no pazueny: 40
Paznen 2. Harnsgnas reomerpus. JIMHMH HA IUI0CKOCTH
2.1. | Touka, npsimasi, OTPE30K, JIyH. 1 https://resh.ed
2.2. | Jlomanas. 1 u.ru/subject/le
2.3. | U3mepeHue AauHbI OTpe3Ka, METPHUUECKUE €MHHIIBI 1 sson/5679/star
W3MEPCHHUS JITTUHBI. t/211672/
2.4. | OKpy»KHOCTb U KPYT. 2 https://resh.ed
2.5. | [Ipaktrueckas padota «IlocTpoenue y3zopa u3 1 u.ru/subject/le
Opr)KHOCTeﬁ))_ sson/4443/star
2.6. | Vrom. 1 t/216473/
2.77. | llpsimoii, oCTpbIi, TYIION U pa3BEPHYTHIN YIJIbI. | https://resh.ed
2.8. | Vi3mepenue yrios. 2 w.ru/subject/le
2.9. | IIpakTtuueckas padora «I[IocTpoeHHE YITIOBY. 2 sson/4070/star
t/302538/
Uroro no pazgeny: 12
Paznen 3. O0ObIKHOBEHHbBIE T1POOH
3.1. | HApoOs. 2 https://resh.ed
3.2. | [IpaBuibHBIC U HETIPAaBHIILHBIC IPOOH. 1 u.ru/subject/le
3.3. | OcHOBHOE CBOMCTBO JpOOH. 4 sson/7789/star
3.4. | CpaBHeHue qpobeil. 3 t/266057/
3.5. | CnoxeHue 1 BIYMTaHUE OOBIKHOBEHHBIX JPOOEH. 6
3.6. | CmemanHas qpoob. 7
3.7. | YMHOXEHHUE U JiefieHre 00bIKHOBEHHBIX Jpo0ei; 11
B3aUMHO-00paTHBIE TPOOH.
3.8. | PemieHnue TeKCTOBBIX 3a4a4, COAEpPKAIINX APOOH. 3
3.9. | OcHOBHBIE 331a4H Ha APOOH. 6
3.10. | Ilpumenenue OyKB i 3alMCH MaTEMaTHUYECKUX 2
BBIPAKECHUN U NIPEUIOKEHUN
Wroro no pazueny: 45
Pa3nea 4. Harisannas reomerpusi. MHOTroyroJibHUKH
4.1. | MHOrOyTrOJIbHUKH. https://resh.ed
4.2. | YeTpIpEXyroabHUK, MPSIMOYTOJIBHHK, KBaJIpaT. u.ru/subject/le
4.3. | Ilpaktudeckas padora «IlocTpoeHue npsMoyronbHuKa sson/7727/star
C 3a/IaHHBIMH CTOPOHAMH Ha HEJIMHOBAHHOM Oymare. t/325306/
4.4. | TpeyrosibHUK. 1 https://resh.ed
4.5. | Ilnomane u nepuMeTp NpsIMOYrOJIbHUAKA U 5 u.ru/subject/le
MHOTOYTOJILHUKOB, COCTABIIEHHBIX U3 sson/555/
NPSIMOYTOJIBHUKOB, €TUHHIIBI H3MEPEHHUS TUTOIIAIH.
4.6. | IlepuMeTp MHOTOYTOJIBHUKA. 1
Uroro no pazgeny: 10
Pa3nea 5. lecaTuunble apodu
5.1. | HecsatuuHas 3anuch qpoleit. 4 https://resh.ed
5.2. | CpaBHEHUE JECATUIHBIX APOOECH. 3 u.ru/subject/le
5.3. | JlelicTBUS C NeCATUIHBIMU APOOSIMH. 16 sson/343/
5.4. | OkpyrieHue IecATHYHBIX IPOOEii. 3 https://resh.ed
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5.5. | Pemenne TEeKCTOBBIX 3aJ1a4, COACPKAIIUX APOOH. 6 u.ru/subject/le

5.6. | OcHOBHBIE 3371a4H Ha APOOH. 4 sson/27/
https://resh.ed
u.ru/subject/le
sson/718/

Wroro no pasneny: 36 2

Paznen 6. Harnsignas reomerpus. Tesa u purypsl B npocTpancrse

6.1. | MHOTOrpaHHHKH. 2 https://resh.ed

6.2. | M300paxeHne MHOTOIPAHHHUKOB. 1 u.ru/subject/le

6.3. | Mojaenu npocTpaHCTBEHHBIX Tell. 1 sson/557/

6.4. | IlpsamoyronbHbIi napaienenumnen, Kyo. 1

6.5. | Pa3BépTku Kyba u nmapajuienenunesa. 1

6.6.. | IIpaktuyeckas pabora «Pa3BépTka KyOay. 1

6.7. | O6BEM KyOa, MPSIMOYTOJIBLHOTO MapajuieIenuIea 2

Wroro no pazueny: 9

Pasznen 7. lloBropenue u 06001enune

7.1. | IloBTOpeHHE OCHOBHBIX OHITUN U METOOB Kypca 5 9 https://resh.ed

KJacca, 00001eHre 3HAaHU u.ru/subject/le
sson/7789/star
t/266057/
Wroro no pazzpeny: 9 1
OO11ee KOJIMYECTBO YaCcOB IO MMPOTPAMME 161 9
6 xiacc
Ne HanmeHoBaHue pa3zienoB 1 TeM Mporpamm KommyectBo yacoB DNEeKTPOHHBIC
n/n BCETO Konrpoas | (uudpossie)
HBIC obOpa3zoBareinb
paboThI HBIE PECYPChI

Paznen 1. HarypajabHble uncia. [leficTBUS ¢ HATYPaJbHBIMH YHCJIAMH

1.1. | Apudpmernyeckue IelcTBUS C MHOTO3HAYHBIMHU 4 https://resh.ed

HaTypaJIbHBIMH YHCJIAMH. u.ru/subject/le

1.2. | UncnoBsle BbIpaXeHMs], IOPSIOK AEHCTBUH, 4 sson/23/

WCITOJIb30BAaHNE CKOOOK. https://resh.ed
1.3. | OkpyrieHue HaTypaIbHBIX YHCEI. 2 u.ru/subject/le
1.4. | Jlenurenu v KpaTHbIE YKCIIA; HAMOOIBIINN OOIIMIA 7 sson/20/

JICITATENh ¥ HAWMEHBIIee 001IIee KpaTHOE https://resh.ed

1.5. | Pa3noxeHue ynciia Ha IPOCTbIE MHOKUTEIIH. 3 u.ru/subject/le

1.6. | lenuMocCTh CyMMBI U IPOU3BEICHUSI. 2 sson/694/

1.7. | JleneHue ¢ OCTaTKOM. 3 https://resh.ed

1.8. | Pemenue TEKCTOBBIX 3a1a4 4 u.ru/subject/le
sson/696/
https://resh.ed
u.ru/subject/le
sson/702/

Uroro no pazneny 29 1

Pa3nea 2. Harnaanas reomerpus. IIpsiMbie Ha JIOCKOCTH

2.1. | IlepneHuKyasipHbIE IPSIMBIE. 2 https://resh.ed

2.2. | [lapannenpHbIe IpSIMBIC. 2 u.ru/subject/le

2.3. | PaccrosiHue Mexay AByMsl TOUKaMH, OT TOUYKH J10 2 sson/7299/star

IIPSIMOM, IJTMHA IYTH HA KBaJPATHOU CETKE. t/296526/

2.4. | IlpumMepbl IPSMBIX B MPOCTPAHCTBE 1 https://resh.ed
u.ru/subject/le
sson/7288/star
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t/250072/

Wroro no paspeny 7
Paznen 3. Ipoou
3.1. | OOGbIKHOBEHHAs JPOOH, OCHOBHOE CBOKCTBO JIpOOH, 5 https://resh.ed
COKpaIieHue Ipooeid. u.ru/subject/le
3.2. | CpaBHEHHE U yHOPsI0YMBAaHUE TPOOCH. 3 sson/6845/star
3.3. | Jlecsatuunble 1pobu U METPHUECKAs CUCTEMA Mep. 1 t/
3.4. | Apudmernueckue AeiCTBUS ¢ OOBIKHOBEHHBIMH 7 https://resh.ed
JECATHYHBIMH TPOOSMHU. u.ru/subject/le
3.5. | OTHomeHuE. 2 sson/6923/star
3.6. | Jlenenue B JaHHOM OTHOLIEHUMU. 1 t/236773/
3.7. | Macmra6, mponopuus. 3 https://resh.ed
3.8. | IlousTHE IpOLIEHTA. 1 u.ru/subject/le
3.9. | Beruncnenue npoueHTa OT BEJIMYMHBI U BETUYUHBI IO | 3 sson/1085/
€€ MPOLEHTY.
3.10. | Pemenune TeKCTOBBIX 3a/1a4, COAEPKALUX IPOOH U 3
MIPOIICHTHI.
3.11. | Ilpaktiueckas pabota «OTHOIIEHUE JTUHBI 1
OKPY>KHOCTH K €€ THaMETPy»
Wroro no pazueny: 30
Paznen 4. Harnsgnas reomerpusi. Cummerpusi
4.1. | OceBast CHMMETpHSL. 1 https://resh.ed
4.2. | llenTpanbpHasi CHMMETPHSI. 1 u.ru/subject/le
4.3. | IloctpoeHne CHMMETPUUYHBIX QUTYD. 2 sson/983/
4.4. | Ilpaxtuyeckas pabora «OceBasi CHMMETPHS. 1
4.5. | CummeTpusi B IPOCTPAHCTBE 1
Wroro no pazueny: 6
Paspnen 5. Boipaxenus ¢ 0yKBamMu
5.1. | [Ipumenenue OykB 1Js 3alMCU MAaTEMATUYECKUX 1 https://resh.ed
BBIpQKEHUH U IPEIOKEHHH. u.ru/subject/le
5.2. | bykBeHHBIC BBIpAKEHUS U YUCIIOBHIE TI0JICTAHOBKH. 2 sson/4413/star
5.3. | BykBeHHBIE PaBEHCTBA, HAXOXKIECHUE HEM3BECTHOIO 2 t/214799/
KOMITOHEHTA.
5.4. | ®opmyibl 1
Wtoro no pasneny: 6
Pa3nes 6. Harnsaanas reomerpusi. @urypbl Ha IJI0CKOCTH
6.1. | YeTbIp€XyroJbHUK, IPUMEPH] YETHIPEXYTOJbHUKOB. 1 https://resh.ed
6.2. | [IpsmoyroiabHUK, KBaapatT: CBOICTBA CTOPOH, YIJIOB, 2 u.ru/subject/le
JMaroHaJeu. sson/6234/star
6.3. | 3mepenue yrios. 2 t/290210/
6.4. | BuJpl TpEyroILHUKOB. 1 https://resh.ed
6.5. | [lepumeTp MHOrOYTOJIbHHKA. 1 u.ru/subject/le
6.6. | Ilmomaas GUrypsl. 2 sson/2011/star
6.7. | ®opMysbl HEpUMeETpa U IUIOIMAAN MPSIMOYTOJIbHUKA. 2 t/
6.8. | lIpubmmkénHOe M3MEpEHHe TIomany Guryp. 1 https://resh.ed
6.9. | Ilpaktuyeckas pabora «Ilnomans Kpyray 1 u.ru/subject/le
sson/2013/star
t/
Hroro no paszeny: 13
Paszpnen 7. IlosioxkuTe/IbHbIEC H OTPULATEIbHbIE YHCJIA
7.1. | Lensie yncina. 2 https://resh.ed
7.2. | Moaynp uncia, TeOMeTprUYecKasi HHTEPIIpeTaIus 4 u.ru/subject/le
MOJTYJISI. sson/1058/
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7.3. | UncnoBbIe MPOMEXKYTKH. 4 https://resh.ed
7.4. | [lonoxutenpHbIC U OTPUIIATEIHLHBIC YHCIIA. 5 u.ru/subject/le
7.5. | CpaBHEHHE TOJIOKUTEIBHBIX W OTPUIATELHBIX YHCEN. | 6 sson/6872/star
7.6. | ApudmeTnueckue AeHCTBUS C IOI0KHUTEILHBIMU U 12 t/237083/
OTPHUIIATEIILHBIMU YHCIIAMH. https://resh.ed
u.ru/subject/le
sson/6867/star
t/236308/
7.7. | Pelenue TEKCTOBBIX 3a1a4 6
Wroro no pasneny: 39 1
Pasznea 8. [lpencraBiienne JaHHbIX
8.1. | [IpssmoyronpHasi cuCTeMa KOOPIMHAT Ha MJIOCKOCTH. 1 https://resh.ed
8.2. | KoopauHaThl TOYKH Ha IJIOCKOCTH, a0cIucca u 1 u.ru/subject/le
OpAMHATA. sson/1083/
8.3. | Cronbuareie 1 KPyroBbl€ TUArpaMMBl. 1 https://resh.ed
8.4. | IlpakTuyeckas pabora «IlocTtpoeHue guarpaMmmy. 1 u.ru/subject/le
8.5. | Pemenue TeKCTOBBIX 3aa4, COJIEPKAIINX JTAHHEIE, sson/1228/
IPEJICTaB JICHHBIC B TA0JIMIIAX U HA JHarpaMmmax
Wroro no pazueny: 6
Pasznen 9. Harasianasi reomerpusi. Durypsl B IpOCTPaHCTBE
9.1. | IlpssMoyTONIbHBIN apaIeNienuIe], Kyo, Ipu3ma, 2 https://resh.ed
nUpaMuJia, KOHYC, HIUIUHAP, map u cdepa. u.ru/subject/le
9.2. | U3o6paxkeHue npocTpaHCTBEHHBIX QUTYP. sson/557/
9.3. | [Ipumepsl pa3BEPTOK MHOIOTPAHHUKOB, WJIMHIPA U
KOHYCA.
9.4. | IIpaktuueckas padora «Co3mxaHue MoIeieH 1
POCTPAHCTBEHHBIX QUTYDY.
9.5. | llonsTre 00bEMa; eTMHUIIBI U3MEPEHHS 00BEMA. 1
9.6. | O0BEM MPSIMOYTOJIBHOTO Mapajuiesenumneaa, Kyoa, 2
dbopmysel 00bEMa
Uroro no pazneny: 8 1
Paznen 10. [loBTopenue, 06061eHne, cCHCTEMAaTH3ALMS
10.1. | [ToBTOpEeHME OCHOBHBIX MOHATUN U METOI0B KypcoB 5 | 19 1 https://resh.ed
U 6 KJ1accoB 0000I1IeHre, ccTeMaTH3allvs 3HaHUH u.ru/subject/le
sson/7235/star
t/292196/
Wroro no paszneny: 19 1
OO11ee KOJIMYECTBO YAaCOB MO IPOTrpaMMe 163 7
YueOHblil Kypc «AJiredopa»
7 xkJj1ace
Ne HauMeHnoBanwue pa3fenoB u TeM MporpaMmm KomnnuaecTBo yacos DJeKTpOHHBIE
n/m BCETO Kourpons | (uudpossie)
HBIE oOpa3zoBarenb
paboThI HBIE PECYPChI
Pasnen 1. Uncsa u Beruuciaenus. PanmonajbHble yucia.
1.1. | IloHaTre panlMoOHAJILHOTO YKCIa 4 https://resh.ed
1.2. | Apudmernueckue NeHCTBHS ¢ parliOHATEHBIMA 5 u.ru/subject/le
YUCIIAMH. sson/6886/star
1.3. | CpaBHeHuUe, yHOPAI0YHBAHUE PAIIMOHAIBHBIX YUCel. | 3 t/237610/
1.4. | Crenens ¢ HaTypaJbHBIM MOKA3ATENEM. 2 https://resh.ed
1.5. | Pemenne ocHOBHBIX 3aj1a4 Ha IpoOu, MPOIEHTHI U3 3 u.ru/subject/le
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peasbHOM MPAKTUKH.

sson/1087/

1.6. | Ilpu3Haku AeTMMOCTH, pa3NIOKEHUS HA MHOXKUTEIN 4 https://resh.ed
HATypaJTbHBIX YHCETI. u.ru/subject/le
1.7. | PeasibHbIE 3aBUCUMOCTH. 1 sson/7242/star
t/303316/
1.8. | IIpsimast m oOpaTHAs NPONOPIHOHATILHOCTH 2
Uroro no pazneny 25
Pa3nea 2. Anredpanyeckue BbIpasKeHHsl.
2.1. | BykBeHHbBIE BHIPAKCHHUSI. 1 https://resh.ed
2.2. | IlepeMeHHBIC. 1 u.ru/subject/le
2.3. | HonycTumble 3Ha4€HMsI IEPEMEHHBIX. 2 sson/7258/star
2.4. | ®opmyIibl. 1 t/310122/
2.5. | IlpeoOpa3oBanue OyKBEHHBIX BHIPAXKEHHHI, PACKPBITHE | 2 https://resh.ed
CKOOOK W IIPUBECHUE TTOIOOHBIX CIaraeMbIX. u.ru/subject/le
2.6. | CBolicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIIEM. 2 sson/7256/star
2.7. | MHOTO4JICHBI. 4 t/247971/
2.8. | CnoxeHue, BBIMUTAHUE, YMHOKEHUEC MHOTOWICHOB. 4 https:// re?sh.ed
2.9. | ®opMyIBl COKPAIEHHOTO YMHOKEHHSL. 4 u.ru/subject/le
2.10 | Pa3noseHue MHOIOUIECHOB Ha MHOKHTEH 5 sson/7246/star
t/304407/
Wroro no pazneny 27
Pa3znen 3.YpaBHeHuUs1 1 HEpaBEHCTBA.
3.1. | YpaBHeHwue, npaBuia npeoOpa3oBaHUs ypaBHEHMUS, 3 https://resh.ed
PaBHOCHUIILHOCTH YPaBHEHUH. u.ru/subject/le
3.2. | JIuneiiHOe ypaBHEHUE C OJHON IEPEMEHHOM, pemieHue | 3 sson/1430/
JMHEHHBIX YpaBHEHUH. https://resh.ed
3.3. | Pemenue 3a7a4 ¢ MOMOIIBIO YPABHCHHIA. 2 u.ru/subject/le
3.4. | JluneiiHOEe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €10 3 sson/1402/
rpaduxk. https://resh.ed
3.5. | Cucrema IBYX NTMHEWHBIX YPaBHEHHH C IBYMS 4 u.ru/subject/le
MIepEMEHHBIMH. sson/1342/
3.6. | Pemenue cucteMm ypaBHEHMH clocOOOM MOJCTaHOBKU | 4
U CIOCOOOM CII0KEHHUS
Wroro no pazueny: 20
Pa3nea 4. Koopannarsl u rpagpuku. PyHKIHMH.
4.1. | KoopauHara TOYKM Ha IPSIMOI. https://resh.ed
4.2. | YncnoBble IPOMEXYTKH. u.ru/subject/le
4.3. | PaccTosiHEe MEXly IBYMSI TOUKaMU KOOPJMHATHOMN sson/3407/star
IIPSIMOH. t/
4.4. | IIpsMoyroiapHas CUCTEMa KOOPIMHAT Ha IIIOCKOCTH. 1 https://resh.ed
4.5. | Ilpumeps! rpaduKoB, 3aJaHHBIX (HOpMyJia MU. 1 u.ru/subject/le
4.6. | Yrenue rpadMKoB peabHbIX 3aBUCUMOCTEH. 1 sson/1338/
4.7. | llonarue pyHKIMH. 4
4.8. | I'padux dpynkumm. 3
4.9. | CpoiicTBa pyHKIIHI. 3
4.10 | Jluneiinast QyHKIIHSL. 2
4.11 | Iloctpoenue rpaduka TMHEHHON QYHKIIMH. 2
4.12 | I'paduk pyHxmm y = || 3
Wroro no paszueny: 24
Pasnen S.I1oBTopenue u 06061eHNneE.
5.1. | IloBTopeHre OCHOBHBIX MOHATUN U METOJIOB Kypca 7 5 https://resh.ed
KJ1acca, 00001IeHne 3HaHU! u.ru/subject/le
sson/7280/star
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t/303526/

Wtoro no pasneny: 6
OO611ee KOJIMYECTBO YacOB 10 ITporpamMme 102
8 kirace
Ne HanmenoBanue pa3zienoB 1 TeM IporpamMm KonmuecTBo yacos DNeKTpOHHBIE
/i BCEro Kontpons | (ungpossie)
HEIC oOpazoBareb
paboThI HBIE PECYPCHI
Paznen 1. Yucaa u Boruuciaenusi. Kpajgparnbie KOpHU
1.1. | KBagpaTHblii KOpEHb U3 YHCTIA. 1 https://resh.ed
1.2. | Ilonarue 06 nppanoHaILHOM YHCIIE. 1 u.ru/subject/le
1.3. | JlecaTuunble npuOIMKeHUs UppallMOHANIbHBIX yucen. | 1 sson/1551/star
1.4. | JleiCTBUTEILHBIE YUCIIA. 1 t/
1.5. | CpaBHEHHE NEHUCTBUTEIBHBIX YHUCEIL. 1
1.6. | Apudmernyeckuil KBaJIpaTHbII KOPEHb. 1
1.7. | YpaBHeHue BUIa X*= a. 1
1.8. | CoiicTBa apu()MeTHUECKNX KBAJIPATHBIX KOPHEH. 3
1.9. | [IpeoOpazoBaHue YUCIOBBIX BHIPAKEHHUH, CO 4 1
JIeprKaIluX KBaJpaTHbIe KOPHU
Wtoro no pazneny 15
Pazgen 2. Uncaa u BerunciaeHusi. CTeneHb ¢ neJibIM N0Ka3aTesaeM
2.1. | CreneHs C MEITBIM MTOKA3aTEIICM. 1 https://resh.ed
2.2. | CrangapTHas 3alUcCh YKCIA. 1 u.ru/subject/le
2.3. | Pa3mepsl 00BEKTOB OKPY’KarOIEro Mupa (0T 1 sson/2576/star
3JIEMEHTApHBIX YaCTHIL 10 KOCMUYECKUX 0OBEKTOB), t/
JUTUTEIIEHOCTB TPOILIECCOB B OKPY’KAIOIIEM MHpeE.
2.4. | CBoNCTBAa CTENEHU C LIEJIBIM [10Ka3aTEIEM 4
Hroro no pasneny 7
Pa3nea 3. Anredopanyeckue Bbipa:keHusi. KBaapaTHblil TpéxujieH
3.1. | KBagpaTHblil TpEXUiIEH. 1 https://resh.ed
3.2. | Pa3noxeHue kBaapaTHOro TpEXWIeHa HA MHOXHUTENN | 3 1 u.ru/subject/le
sson/1991/star
t/
Wroro no pazneny 5
Pasnen 4. Anredpandeckue Bbipa:xkeHus. Ajaredopandeckasi 1poob
4.1. | Anrebpanyeckas IpoOb. 1 https://resh.ed
4.2. | JonycTumble 3HaU€HUS IEPEMEHHBIX, BXOSALIUX B 2 u.ru/subject/le
anreOpanvdecKre BEIpaKEeHUsI. sson/7267/star
4.3. | OCHOBHOE CBOWCTBO aarebpanveckoil Ipoou. 2 t/248126/
4.4. | Cokpanienue apoGeii. 2 https://resh.ed
4.5. | CnoxeHue, BBIYUTaHUE, YMHOKEHHUE U JIETICHUE 4 u.ru/subject/le
anrebpamdecKux apooeit. sson/7243/star
4.6. | IIpeoOpa3oBaHue BBIpAXKEHUA, COAECPIKALINX 3 1 t/303261/
anredpandeckue Ipoou.
Hroro no paszneny 15
Pa3nes 5.YpaBHenus u HepaBeHcTBa. KBajgpaTHble ypaBHeHust
5.1. | KBagparHoe ypaBHEHUE. 1 https://resh.ed
5.2. | HemonHoe KBaJipaTHOE ypaBHEHHUE. 1 u.ru/subject/le
5.3. | ®opmyna KOpHEH KBaJpaTHOTO YPaBHEHHUS. 2 sson/1976/star
5.4. | Teopema Buera. 2 t/
5.5. | Pemenue ypaBHEHHH, CBOASIIMXCS K KBAIPATHBIM. 2 https://resh.ed
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5.6. | [Ipocreitmme npoOHO-paIMOHATILHBIC YPaBHEHUS. 3 u.ru/subject/le
5.7. | PelieHue TEKCTOBBIX 33]1a4 C MOMOIIbIO KBAAPATHBIX 3 1 sson/1552/star
ypaBHEHUH t/
Wroro no pazueny: 15
Pa3znen 6. YpaBHeHnusi u HepaBeHcTBa. CHCTEMbl YPABHEHU I
6.1. | JIuneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMH, €T0 2 https://resh.ed
rpaduk, MpUMEPHI PEIICHUS YPABHEHHUH B IEJIBIX u.ru/subject/le
qHCIIax. sson/7279/star
6.2. | Pemenue cucreM AByX JIMHEWHBIX YpaBHEHUH C 1ByMs | 3 t/
EePEMEHHBIMH. https://resh.ed
6.3. | [Ipumepsl perieHus: CUCTEM HEIMHEHHBIX ypaBHEHUH ¢ | | u.ru/subject/le
JIBYMsI TI€PEMEHHBIMHU. sson/1145/
6.4. | I'paduueckas MHTEpPIIPETAIHS YPABHEHUS C IBYMS 2 https://resh.ed
NIEPEMEHHBIMH U CHCTEM YPaBHEHUI C IBYMS u.ru/subject/le
NePEMEHHBIMH. sson/1146/
6.5. | Pemienue TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM 4 1
ypaBHEHUU
Wroro no pazneny: 13
Paznen 7.YpaBHenus u HepaBeHcTBa. HepaBencTBa
7.1. | YUnciioBble HEPABEHCTBA U UX CBOMCTBA. 2 https://resh.ed
7.2. | HepaBeHCTBO ¢ 0JIHOI MepeMEHHOM. 1 u.ru/subject/le
7.3. | JIuneliHble HEPABEHCTBA C OJIHOM MEPEMEHHOMN U UX 3 sson/1983/star
pelleHue. t/
7.4. | Cuctembl IMHEWHBIX HEPABEHCTB C OJJHOM nepeMeHHou | 4
U UX pellIeHueE.
7.5. | N3o0OpaxeHue peieHrs TMHEHHOTO HepaBEeHCTBA U UxX | | 1
CHCTEM Ha YHMCIIOBOM NPSMOil
Uroro no pazgeny: 12
Pa3nea 8. @ynknun. OCHOBHbIC NOHATHS
8.1. | [lonsTne pyHkumu. https://resh.ed
8.2. | OGmacTh ompeesieH!s U MHOXECTBO 3HAUCHUI u.ru/subject/le
byHKIHH. sson/3139/star
8.3. | CnocoObI 3a1aHust PyHKIUH. t/
8.4. | I'paduk pyHKIMH.
8.5. | CgoiicTBa QyHKIIUU, UX OTOOpaKEHHE Ha
rpaguke
Uroro no pazgeny: 5
Pa3nea 9. @ynknun. Yncinosbie pyHKIMu
9.1. | Yrenue u nocrpoenue rpaukoB GyHKIUH. 1 https://resh.ed
9.2. | Ilpumepsl rpadukoB GyHKIUHI, OTPaXKAOLINX 1 u.ru/subject/le
peabHbIE TPOLIECCHI. sson/2917/star
9.3. | ®yHKUMH, ONUCHIBAIOIINE IPSIMYIO U OOPaTHYIO 2 t/
MPOMOPIHNOHALHBIE 3aBUCHMOCTH, X TPadUKH. https://resh.ed
9.4. | I'mnepGomna. u.ru/subject/le
9.5. Fpa(l)p[}( (byHKuHH y= XZ_ sson/2910/star
9.6. | ®yHKIMH y = X2,y = X3, 1 t/
y=\/x, y= X; rpaduueckoe pernieHne ypaBHeHu| 1 https://resh.ed
CHCTEM ypaBHEHUM u.ru/subject/le
sson/2908/star
t/
Hroro no pasneny: 9
Pasznea 10. IloBTopenue u 06001menune
10.1 | IToBTOpeHHE OCHOBHBIX HOHSTHI H METOIOB KYpcoB 7 | 5 |1 | https://resh.ed
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u 8 K1accoB, 00001IeHe 3HAHUH.

u.ru/subject/le

sson/1989/star
t/
Wroro no pazzueny: 6
OO611ee KOJMYECTBO YacOB 110 IPOrpamMme 102
9 kJ1ace
Ne HanmeHoBaHue pa3iesioB U TEM IIporpamMmm KonnyectBo yacoB DNeKTpOHHBIE
/i BCEro Kontpons | (ungpossie)
HEIC oOpazoBaresb
paboThI HBIE PECYPCHI
Pa3nea 1. Uncia u Berunciaenus. JleiicTBuTebHbIe YHCIA
1.1. | ParmonanbHble 4ncia, MPpalMOHAIBHBIC YHCTIA, 1 https://resh.ed
KOHEUYHBIC U OECKOHEUYHBIC ICCATHYHBIE APOOH. u.ru/subject/le
1.2. | MHOX€eCTBO IEeMCTBUTEIBHBIX YHCEN, NeHCTBUTENIbHEIE | 1 sson/7239/star
Yyucia Kak 0ECKOHEUHBIE IECSITHYHbBIC APOOH. t/
1.3. | B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY 1 https://resh.ed
MHOECTBOM JICUCTBUTEIIHLHBIX YHCEII U MHOKECTBOM u.ru/subject/le
TOYEK KOOPJIMHATHOU MPSIMOH. sson/7241/star
1.4. | CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apU)METHIECKUE | 2 t/249023/
JIeMCTBUS C NEMCTBUTEIIHBIMU YHCIIAMHU.
1.5. | [IpubnmxEéHHOE 3HAUEHHNE BEIUYUHBI, TOYHOCTh 1
PUOJIKEHUS.
1.6. | Oxpyryienue unces. 1
1.7. | Ilpukuaka u olleHKa pe3yJbTaTOB BHIYUCIICHUII. 1 1
Uroro no pazneny 9
Pa3nes 2. YpaBHeHHsI M HepaBeHCTBA. YPaBHEHHS C OJHOM NepeMeHHOil
2.1. | Jlunelinoe ypaBHEHUE. 1 https://resh.ed
2.2. | PemeHue ypaBHEHUH, CBOJSIIMXCS K TUHEHHBIM. 1 u.ru/subject/le
2.3. | KBagpaTtHoe ypaBHEHHE. 1 sson/2575/star
2.4. | Pemenue ypaBHEHUH, CBOJSIIMXCS K KBaIPATHBIM. 2 t/
2.5. | bukBaznpaTHble ypaBHEHHUSI. 2
2.6. | Ilpumepsl pemieHUs: ypaBHEHUHN TPEThEN U YETBEPTON | 2
CTEIEHEH Pa3I0KEHNEM Ha MHOKHTEIIN.
2.7. | Pemenune npoOHO-paliMOHAJIbHBIX YPaBHEHUH. 2
2.8. | PemieHue TEKCTOBBIX 3a7a4 aJireOpanvyeckuM METOI0M. | 2 1
Wroro no pazneny 14
Pa3nes 3. YpaBHeHusi u HepaBeHcTBa. CucTeMbl YpaBHeHHUi
3.1. | JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €TI0 2 https://resh.ed
rpaduxk. u.ru/subject/le
3.2. | Cucrtema IBYX JIMHEWHBIX YPAaBHEHUH C IBYyMS 2 sson/6122/star
NIEPEMEHHBIMU U €€ pelIeHHe. t/38660/
3.3. | Pemenne cucreM IByX YpaBHEHHI, OJHO U3 KOTOPBIX | 3
JUHEHHOE, a IPyroe — BTOPOH CTENEHH.
3.4. | I'paduueckas nHTEpnpeTalyisi CHCTEMbI YPaBHEHUN € 3
JIByMsI IEPEMEHHBIMH.
3.5. | Pemenne TeKCTOBBIX 3a7a4 anreOpandecKum 3 1
CIIOCOOOM.
Uroro no pazneny 14
Pa3nes 4. YpaBHeHusi u HepaBeHcTBa. HepaBeHncTBa
4.1. | YucnoBble HepaBEHCTBA M UX CBOWCTBA. 2 https://resh.ed
4.2. | JluneliHble HEPABEHCTBA C OJIHOM MEPEMEHHOHN U X 2 u.ru/subject/le
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penIcHue. sson/1983/star

4.3. | Cucrembl TMHENHBIX HEPABEHCTB C OJHOM MepeMeHHON | 3 t/

U UX pelieHue. https://resh.ed

4.4. | KBagparHble HepaBeHCTBA U MX pEIICHUE. 4 u.ru/subject/le

4.5. | I'paduueckas HHTEPIPETALMS HEPABEHCTB U CUCTEM 4 1 sson/3768/star
HEPABEHCTB C ABYMs IEPEMEHHBIMU t/158113/

Uroro no pazgeny: 16

Paznen 5. ®yuknun

5.1. | KBagparnunas GyHkuus, e€ rpaguk u CBOMCTBA. 3 https://resh.ed

5.2. | [Tapabona, KoopauHATHI BEPIIMHBI TapaOoIIbl, OCh 4 u.ru/subject/le
CUMMETpPHUHU apadoIbI. sson/1559/star

5.3. | CreneHHble PyHKIIUU C HATYypaIbHBIMH MOKa3aTeasiMu | 4 t/

2 u 3, ux rpaduKu U CBOWCTBA.

5.4. | I'paduxu ynkuuit: y=kx,y=kx +b, y=_kx, y= |4 1
axz,y:ax3,y:\/x,y: Ix1

Hroro no pazgeny: 16

Paznen 6.Yuc/ioBble M0C/1€10BaTEIbHOCTH

6.1. | [loHsATHE YNCIOBOM TOCIICIOBATCIILHOCTH. 1 https://resh.ed

6.2. | 3agaHue OCIIENOBATEIbHOCTH PEKYPPEHTHOM 2 u.ru/subject/le
dopmynoit u GopmMysIoi n-ro YieHa. sson/2004/star

6.3. | Apudmerrdeckas ¥ TEOMETPUICCKas TPOTPECCUHU. 2 t/

6.4. | ®OpMyJIbl N-TO uieHa apUPMETHIECKOM 1 3 https://resh.ed
r€OMETPUYECKOI IPOTPECCHit, CYMMbI TIEPBBIX N u.ru/subject/le
YJICHOB. sson/2121/star

6.5. | M3oOpaxkeHue 4ieHOB apuhMETHUIECKON U 2 t/
reOMETPUYECKOM IPOrPECCUii TOYKaMH Ha https://resh.ed
KOOPJMHATHON IJIOCKOCTH. u.ru/subject/le

6.6. | JIuHelHbIN U SKCIOHEHIMAIbHBIN POCT. 1 sson/2006/star

6.7. | ClOXHBbI€ IPOUEHTHI. 3 1 t/

Uroro no pazneny: 15

Pasnen 7.11oBTOpeHne, 060001meHne, cUCTEMATH3ANMS 3HAHUH

7.1. | Uucna u BeIYUCIEHUS (3aMIUCh, CPABHEHUE, IEUCTBUSA C | 5 https://resh.ed
JEHCTBUTEIILHBIMU YUCIIAMH, YUCIIOBAs TIpsiMast; u.ru/subject/le
MPOLIEHTHI, OTHOUIEHUS, TPOMOPIIMH; OKPYTJICHHE, sson/1989/star
npuOIIMKEeHNE, OIICHKA; PEIICHNE TEKCTOBBIX 3a/1a4 t/
apu(MeTHYECKUM CIIOCOOOM) https://resh.ed

7.2. | AnreOpanueckue BbIpaxkeHus (mpeoOpa3zoBaHue 5 u.ru/subject/le
areOpanyecKuX BhIPAKEHUH, JONYCTHUMbIE 3HAYCHMSI) sson/7280/star

7.3. | ®yakuu# (MOCTPOEHUE, CBOMCTBA N3YUEHHBIX 7 1 t/303526/
byHKLMi; rpadguueckoe pelieHne ypaBHeHUH U UxX https://resh.ed
CUCTEM) u.ru/subject/le

sson/7235/star
t/292196/
Hroro no pasneny: 18
O0111e€ KOJIMYECTBO YacOB MO MPOTrpaMMe 102
Yuebnnlii kypc «I'eomerpus
7 kJj1ace
Ne HanmenoBanue pa3zienoB U TeEM IpOrpaMm KommuecTBo vacoB DeKTPOHHBIE
/i BCETO Kontpons | (ungpossle)
HBIE oOpazoBareinb
paboThI HBIE PECypChl
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Pazgen 1. Ilpocreiimmue reomerpuyeckre Gurypbl U ux cBoiicTrBa. U3MepeHue reoMmeTpuvecKkux

BeJIMYHH.

1.1. | Ilpocreiinue reoMeTpUIECKUE 0OBEKTHI TOYKH 6 https://resh.ed
TpsIMbIE, JIY9d M YTJIbl, MHOTOYTOJIBHUK, JJOMaHas. u.ru/subject/le

1.2. | CMeXHbI€ U BEPTUKAIbHBIC YIJIbI. 2 sson/7287/star

1.3. | PabGora c mpoCTeHIIMMH YepPTEKAMH. 1 t/249699/

1.4. | U3MepeHue JIMHEHHBIX U YIIIOBBIX BEIUYUH, 1
BBIUUCIICHHE OTPE3KOB M YTJIOB.

1.5. | Ilepumetp u momanb GUryp, COCTaBICHHBIX U3 3
PSIMOYTOJIbHUKOB.

Uroro no pazgeny: 14

Paznen 2. TpeyrosbHuku

2.1. | IlonsiTue o paBHBIX TPEYTOJIbHUKAX M IEPBUYHBIC 2 https://resh.ed
MIPEACTABJICHHUS O PABHBIX (KOHTPYIHTHBIX) (pUrypax. u.ru/subject/le

2.2. | Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB. 6 sson/7296/star

2.3. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX 3 t/250225/
TPEYTOJHLHUKOB. https://resh.ed

2.4. | CBOMCTBO MeIMaHbI IPIMOYTOILHOTO TPEYTONIbHUKA. | 2 u.ru/subject/le

2.5. | PaBHOOepeHHBIC U PABHOCTOPOHHHE TPEYTOJIbHHUKH. 1 sson/1351/

2.6. | Ilpu3Haku 1 CBOWCTBA paBHOOEIPEHHOTO https://resh.ed
TPEYrOJIbHUKA. u.ru/subj ect/le

2.7. | IlpotuB Gosblieil CTOPOHBI TPEYTOIBHHUKA JTCKUT 1 sson/7296/star
OONBLINIA yTOJL. t/250225/

2.8. | Ilpocreiiine HepaBeHCTBA B FTEOMETPHH.

2.9. | HepaBeHCTBO TpeyrojibHHKA.

2.10 | HepaBeHCTBO JIOMaHOM.

2.11 | I[IpssMOyronbHbBIN TPEyroJibHUK ¢ yrioM B 30°. 1

2.12 | IlepBble NOHATHS O 10KA3aTEILCTBAX B FTEOMETPUU 1

Uroro no pazneny: 22

Pa3nea 3.11apaniebHble Npsivble, CYMMa YIJI0B TPEYTr0JIbHUKA

3.1. | [lapanyenbHble MpsiIMble, UX CBOMCTBA. 3 https://resh.ed

3.2. | IlaTeiii nocrynar EBknunaa. 3 u.ru/subject/le

3.3. | HakpecT nexaniue, COOTBETCTBEHHbBIE U 2 sson/7308/star
OJIHOCTOPOHHUE YIJIbl (00pa3oBaHHBIE IPU t/3
nepeceyeHU ! NMapauIeIbHbIX NPSIMBIX CEKYIEH). https://resh.ed

3.4. | IIpu3Hak mapaieqbHOCTH MPSMBIX Yepe3 PaBEHCTBO 1 u.ru/subject/le
pacCTOSTHUM OT TOYEK OJHOMU MPSIMOM 10 BTOPOU sson/7298/star
IIPSIMOH. t/249805/

3.5. | CymMa yriioB TpeyroibHHKA U MHOTOYTOJBHHKA. 2 05628/

3.6. | BHenHue yrisl TpeyrojabHUKa 2

Uroro no pazgeny: 14

Pasnen 4.0kpyxHOCTh U KPYT. 'eoMeTpHyeckne NnocTpoeHus

4.1. | OKpy>XHOCTb, XOpJbl U IUAMETPHI, X CBOMCTBA. 2 https://resh.ed

4.2. | KacarenbHasi K OKpYKHOCTH. 2 u.ru/subject/le

4.3. | OKpy>XHOCTb, BIIMICAHHAS B YTOJI. 3 sson/1417/

4.4. | Ioustue o TMT, mpuMeHeHHUE B 3a1a4ax. 1 https://resh.ed

4.5. | buccektpuca u cepeIlMHHBIN NEPIEHANKYIISIP KaK 2 u.ru/subject/le
reOMeTpHYECKHE MECTA TOUEK. sson/3036/mai

4.6. | OKpyKHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJbHUKA. 1 n/

4.7. | BnucaHHas B TpEYrOJbHHUK OKPYKHOCTb. 1
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\ [Ipocreiimme 3a1a4u Ha MOCTPOEHUE.

Hroro no pasneny: 14
Paznen S. IloBropeHue n 0600011eHe 3HAHUIA.
5.1. | [loBTopenue u 00001IEHNE OCHOBHBIX MOHATHIA H 4 https://resh.ed
METOZ0B Kypca 7 Kjacca. u.ru/subject/le
sson/7310/star
t/297156/
Uroro no pazgeny: 4
OO111ee KOJIMYECTBO YaCcOB IO MPOTPAMME 68
8 kuacc
No HaumenoBanue pa3fenoB ¥ TeM Iporpamm KomnnuectBo yacos DJEeKTPOHHBIE
/o BCETO Konrpoins | (ungposbie)
HBIC oOpazoBaresb
paboThI HBIE PECYpPChI
Pa3nes 1. YeTbIpéxyroJbHUKHU
1.1. | [lapaymenorpamm, ero Npu3HaKH U CBOMCTRBA. 2 https://resh.ed
1.2. | YacTHbIe cilyuau mapajuieJorpaMMoB 5 u.ru/subject/le
(IpSAMOYTONBHUK, POMO, KBaIpaT), UX MPU3HAKU U sson/1499/star
CBOWCTBA. t/
1.3. | Tpamenus. 1 https://resh.ed
1.4. | PaBHOGOKAS ¥ IIPAMOYTOJIbHAS TPAIEIHH. 1 u.ru/subject/le
1.5. | YaBoenne Mmenuansl. 1 sson/2009/star
1.6. | LlenTpanpHas cuMMeTpust 1 1 t/
Uroro no pazneny 12
Pasnen 2. Teopema ®aseca M TeopemMa 0 NPONOPUHOHAJIBHBIX 0TPE3KaX, N0A00HbIE TPEYIr0J1bHUKH
2.1. | Teopema ®aneca u TeopemMa O MPOMOPIIHOHATEHBIX 2 https://resh.ed
OTpEe3Kax. u.ru/subject/le
2.2. | CpenHsis TMHUS TPEYTOJIbHUKA. 2 sson/2502/star
2.3. | Tpanenus, e€ cpeHss TUHUA. 2 t/
2.4. | IlponopunoHaibHbIE OTPE3KU, TOCTPOCHUE UeTBEPTOTO | 1
MIPONOPIIMOHAIEHOTO OTPE3Ka.
2.5.. | CBoiicTBa IEHTPA Macc B TPEYTOJIBHUKE. 1
2.6. | [logoOHbIE TPEYTOJIBHUKH. 1
2.7. | Tpu npuzHaka nogoous TpeyrojJbHUKOB. 3
2.8. | IlpakTuyeckoe NpUMEHEHHE 2 1
Hroro no pasaeny: 15

Paznean 3. [lnomaas. Haxoxaenue njomaaeil TpeyroJibHMKOB U MHOTOYTOJIbHBIX (pUTYP.
ITnomanu mogo0HBIX GpuUryp

3.1. | Ilonste 00 oO01eit Teopuu MIouaIu. 1 https://resh.ed
3.2. | ®opMybl 4JIs TUIOIIAIA TPEYTOJIBHUKA, 3 u.ru/subject/le
napajuiesorpaMma sson/2014/star
3.3. | OTHOIICHHE TUIOMIAIeH TPEYTOJIBHUKOB C OOIITUM 1 t/
OCHOBaHHMEM UJIU OOIIEH BHICOTOM.
3.4. | Boruncnenue miuomazaei caokHbeIX GUryp yepes 1
pa3OueHmne Ha YacTH U JOCTPOCHHE.
3.5. | IInomaam ¢uryp Ha KIeT4aTON Oymare. 1
3.6. | Ilmomanu nogo6HBIX (uUryp. 1
3.7. | BeruucneHnue miomanci. 2
3.8. | 3amaum ¢ NpaKTUYECKUM COACPKAHHEM. 2
3.9. | Pemenue 3a7a4 ¢ IIOMOIIBIO METOIa BCIIOMOTaTeIbHOM | 1 1
IUIOIA N
[okymeHT co3aaH B anekTpoHHon chopme. Ne 7/ ot 10.01.2023. UcnonHutens: PbIYATOBA E.1O. r.I’BJTEKTPOHHbm
CtpaHuua 28 13 36. CTpanunua cosaana: 10.01.2023 09:27 w¥ TATAPCTAH




Hroro no pasneny: | 14 | |
Pa3nea 4. Teopema Iludaropa u Hauaaa TPUTOHOMETPHH
4.1. | Teopema [Iudaropa, e€ 10Ka3aTEIHCTBO U 2 https://resh.ed
IPUMEHEHHE. u.ru/subject/le
4.2. | O6parnas Teopema ITudaropa. 2 sson/1490/star
4.3. | OnpeneneHre TPUTOHOMETPUIECKUX (PYHKITHIA 2 t/
OCTPOro yria, TPUrOHOMETPUYECKHE COOTHOILICHUS B https://resh.ed
IPSIMO YTOJILHOM TPEYTOJIbHUKE. u.ru/subject/le
4.4. | OCHOBHOE TPHTOHOMETPHYECKOE TOKIECTBO. 1 sson/2510/star
4.5. | CooTHOIIEHUS MEXAY CTOPOHAMHU B IPSMOYTOJIBHBIX 2 1 t/
TpeyroibHHUKax ¢ yrinamu B 45° u 45°; 30° u 60°
Uroro no pazgeny: 10

Paznen 5. Yriabl B okpy:kHOCTH. BnincaHHbIe U onMcaHHbIe YeThIpeXyroibHuKkn. KacaTejbHble K
okpykHocTH. Kacanmne okpy:kHocTH.

5.1. | BnucaHnHbIe ¥ LIEHTPAIbHBIC YIJIbI, 3 https://resh.ed
YTOJI MEXTY KacaTelIbHON U XOPIOH. u.ru/subject/le
5.2. | Yrubel MeXly XOpAaMHU M CEKYIITUMH. 2 sson/2033/star
5.3. | BrnucaHHble U OUCAaHHBIE YETHIPEXYTOIbHUKH, UX 2 t/
IIPU3HAKU U CBOMCTBA.
5.4. | [IpumeHeHue 3TUX CBOICTB NPU pELICHUU 3
reOMETPHUECKUX 3a]1a.
5.5. | B3aumHOE pacnonoKeHne JByX OKPYKHOCTEH. 1
5.6. | KacaHue oKpy>XKHOCTEH. | 1
Wroro no pazueny: 13
Pa3znen 6. [loBropenue, 00001eHHe 3HAHMIA.
6.1. | IloBTOpeHHe OCHOBHBIX IOHATHI U METO/IOB KypcoB 7 | 4 https://resh.ed
H 8 KJ1acCcoB, 0000I1IeHNE 3HAHNH. u.ru/subject/le
sson/2022/star
t/
Uroro no pazgeny: 4
OO611ee KOJMYECTBO YacOB 110 TpOrpamme 68
9 kJace
No HaunmeHnoBanue pa3zienoB u TeM IporpamMm KonmuectBo yacos DNEeKTpPOHHBIE
/i Bcer | Konrponbuel | (LuQpoBbIe)
0 € paboThI o0pa3oBaTenbHbI
€ pecypchl
Paznea 1. Tpuronomerpusi. TeopemMbl KOCHHYCOB M CHHYCOB. PellieHne TpeyroibHUKOB.
1.1. | Onpenenenue TpUroHoMeTpuYecKux GpyHKuui yrinos | 1 https://resh.edu.r
ot 0° o 180°. u/subject/lesson/
1.2. | KocuHyc u CMHYC NpsSMOTo U TYIOTro yria. 2 2041/start/
1.3. | Teopema kocunycoB. (O600mIEHHAs) TeOpeMa 3 https://resh.edu.r
CHHYCOB (C paJiyCOM OMMCAHHON OKPYXHOCTH). u/subject/lesson/
1.4. | Haxox/JIeHHe [UIMH CTOPOH U BEIMYHMH YIIIOB 2 2034/start/
TPEYTOJIILHUKOB.
1.5. | ®opmyna mIomaal TpeyroJibHUKA Yepe3 Be 3
CTOPOHBI ¥ YTOJI MEXKy HUMH.
1.6. | ®opmyna mIomaal YeThIPEXYTOIbHUKA YEPE3 €T0 3
JIMarOHAJIN U YTOJI MEXKIY HAMH.
1.7. | IlpakTHueckoe NpuMEHEHHE I0Ka3aHHBIX TEOPEM 1 1
Hroro no pasneny 16
Paspnea 2. IIpeoOpa3zoBanue noxodusi. Merpuyeckue COOTHOLICHHUSI B OKPY/KHOCTH
2.1. | Houstre 0 mpeo6pa3oBaHMH HOAOOHS. | 2 \ | https://resh.edu.r
[okyMeHT co3aaH B anekTpoHHow copme. Ne 7/8 ot 10.01.2023. NcnonHutens: PBIYATOBA E.1O. r'BﬂEKTPOHHbM
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2.2. | CoOTBETCTBEHHBIE DJIEMEHTHI TOJOOHBIX (UTYP. 2 u/subject/lesson/
2.3. | Teopema 0 IpOU3BEIEHUH OTPE3KOB XOP, TEOpEMa 0 | 3 2022/start/
MIPOU3BEICHNN OTPE3KOB CEKYILUX, TEOpPEMaA O
KBaJpaTe KacaTeJIbHOM.
2.4. | [IlpumeHeHne B peIICHUN T€OMETPUUYECKUX 3aJ1ay 3
Wroro no pazneny 10
Pa3znen 3. BekTopbl
3.1. | OnpeneneHue BEKTOPOB, CIOKEHUE M Pa3HOCTh 1 https://resh.edu.r
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCJIO. u/subject/lesson/
3.2. | OU3NYECKUI U TEOMETPUUYECKUI CMBIC] BEKTOPOB. 1 2507/start/
3.3. | Pazjoxkenue BEKTOpaA MO JBYM HEKOJUIMHEAPHBIM 2 https://resh.edu.r
BEKTOPAM. u/subject/lesson/
3.4. | KoopauHAaThl BEKTOpA. 1 3038/start/
3.5. | CkansipHoe npou3BeCHUE BEKTOPOB, €T0 2
MIPUMEHEHHE I HAaXOXKACHUS JUIMH U YTIIOB.
3.6. | Pemenue 3aa4 ¢ HOMOIIbIO BEKTOPOB. 2
3.7. | llpumeHeHue BEKTOPOB AJIsl PELICHUS 3a7a4 2
KHMHEMATHKH U MEXaHHUKH
Wroro no pazneny: 12
Pa3neu 4. /lekapToBbl KOOPAMHATHI HA IVIOCKOCTH
4.1. | JlekapTOBBI KOOPIAUHATHI TOUEK HA MJIOCKOCTH. 1 https://resh.edu.r
4.2. | VpaBHeHHE NPAMON. 1 wsubject/lesson/
4.3. | YrioBoii K03 )UIMEHT, TAHT€HC YTIIa HAKJIOHA, 1 2028/start/
napajuieNibHbIe U NEPIeHINKYISIpHbIC TPSIMBbIE. https:( /resh.edu.r
4.4. | YpaBHeHHE OKPYKHOCTH. 1 u/subject/lesson/
4.5. | HaxoxaeHue KoopJuHAT TOUEK MepeceueHust 1 2033/start/
OKPYKHOCTH U IPSIMOM.
4.6. | MetoJ1 KOOpJMHAT MPU PELIICHUH T€OMETPUIECKUX 1
3ajad.
4.7. | Ucnonp30BaHuE METO]a KOOPIMHAT B MPAKTUYECKUX | 2
3ajavax
Wroro no pazueny: 9

Paszpnen S. IlpaBuiibHbIe MHOTOYIrOJbHUKH. JIJIMHA OKPYKHOCTH M ILIOIIAAbL Kpyra. Beryuciaenue

I101a e
5.1. | [IpaBusbHBIE MHOTOYTOJIBHUKH, BEIYUCIECHHE UX 1 https://resh.edu.r
9JIEMEHTOB. u/subject/lesson/
5.2. | Yucno I1n, 1vHa OKPYKHOCTH. 1 2036/start/
5.3. | lnuHa gyru OKpY»KHOCTH. 1
5.4. | PaguanHas Mepa yria. 1
5.5. | Ilmomans Kpyra 1 €ro 2JI€MEHTOB 2
(cexTopa U cerMeHTa).
5.6. | Boruncnenue miomianeit puryp BKIIOYAOIMINUX 2
DJIEMEHTHI KpyTa.
Hroro no pasneny: 8
Pa3nena 6. /IBuKeHMsI JIOCKOCTH
6.1. | IloHATHE O ABMKEHUH TIIOCKOCTH. 1 https://resh.edu.r
6.2. | IlapamienbHblil IEPEHOC, TOBOPOT U CUMMETPHSI. 2 u/subject/lesson/
6.3. | Ocu 1 IEHTPBI CHUMMETPHH. 1 2035/start/
6.4. | IIpocTeiinie mpuMeHEHHs B PELICHUH 3aa4. 1
Uroro no pazgeny: 6
Pasnen 7. lloBTopenue, 06001eHHe, CHCTEMATH3ALNS 3HAHUM
7.1. | IloBTOpeHNE OCHOBHBIX MOHSITHI U METOJIOB KypcoB | 1 https://resh.edu.r
7—9 kyaccoB, 00001IEHNE U CHCTEMaTH3alus u/subject/lesson/
[okymeHT co3aaH B anekTpoHHon chopme. Ne 7/ ot 10.01.2023. UcnonHutens: PbIYATOBA E.1O. r.I’BJTEKTPOHHbIﬁ
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3HAHUH. 2507/start/
7.2. | IIpocreiinme reoMeTpruuecKkue GUrypsl U Ux https://resh.edu.r
CBOMCTBA. u/subject/lesson/
7.3. | M3Mepenue reoMeTpU4eCKUX BETUYMH. 1 3039/start/
7.4. | TpeyroJbHUKH. https://resh.edu.r
7.5. | IlapaienbHbIE U NEPIICHIUKYJIISIPHBIE IPSMBIE. u/subject/lesson/
7.6. | OKpY>KHOCTb U KPYT. 1 2036/start/
7.7. | F'eomeTpryecKre MOCTPOCHHUS. https://resh.edu.r
7.8. | Yrabl B OKpY>KHOCTH. BrincaHHbIe U ONTMCaHHBIC w/subject/lesson/
OKPY>KHOCTH MHOT'OYT'OJIbHHKOB. 3138/start/
7.9. | llpsamas u OKpy>KHOCTb. 1
7.10 | YerblpéxyroapHuKd. BrimcanHblie ¥ onrcaHHbIE
YeTHIPEXyTOJbHUKH.
7.11 | Teopema IIudaropa u Hayama TPUTOHOMETPHH. 1
Pemenune o0mux TpeyroibHUKOB.
7.12 | IIpaBUjIbHBIE MHOTOYTOJIHUKH.
7.13 | IIpeoOpazoBaHus IIOCKOCTH. 1
7.14 | Aewxkenus. [Tonodue. Cummerpusi.
7.15 | IImomans. Berauciaenue mwiomanei. [Imomaan
noJ0OHBIX (QUTYp.
7.16 | JlekapTOBBI KOOPJAMHATHI HA TJIOCKOCTH. 1
7.17 | BexkTopsl Ha IIIOCKOCTH
Wroro no pazneny: 7
OO111ee KOJIMYECTBO YacOB MO MPOTrpPaMMe 68
YueOHblil Kypc «BeposiTHOCTD U CTATHCTHKA
7 Kkiacc
Ne | HaumeHnoBaHue pa3fenoB ¥ TeM MporpaMm KomnnuecTBo yacos DNEeKTPOHHBIE
m/m Bcer | Kontpospubr | (udpoBeIe)
0 € paboThI 00pa3oBaTEeNbHBI
€ pecypchl
Pasnea 1. [IpeacraBienne TaHHBIX
1.1. | IlpencraBienre JaHHBIX B TAOIUIAX. 1 https://resh.edu.r
1.2. | IlpakTrdeckue BEIYUCICHUS 110 TAOJMYHBIM JaHHBIM. | | u/subject/lesson/3
1.3. | lI3BnedeHue u nHTEpIpeTanus TaOIUYHBIX JaHHbBIX. 1 40/
1.4. | Tlpaktudeckas pabora « TaGIIUIBD. 1 https://resh.edu.r
1.5. | I'padudeckoe mpeacTaBieHne JaHHBIX B BHJIE 1 u/subject/lesson/6
KPYTOBBIX, CTOJIOMKOBBIX (CTOJI06YATHIX) AUATPAMM. 922/start/315615/
1.6. | UTeHne ¥ OCTPOEHHE AUATPAMM. https://resh.edu.r
1.7. | llpumepsl neMorpaduyeckux Auarpamm. 1 u/subject/lesson/1
1.8. | Ilpaktraeckas pabota «J{uarpammei» 1 075/
Hroro no paspeny 7
Paszpen 2. OnucarebHasi CTATHCTHKA
2.1. | YnucnoBbie HaOOpHI. 1 https://resh.edu.r
2.2. | Cpennee apuMeTHIeCcKoe. 1 u/subject/lesson/2
2.3. | Menunana 9uciioBoro Habopa. 2 2/
2.4. | YCTOMYMBOCTh MEJUAHBI. 1
2.5. | Ilpaktaeckas paborta «CpeaHue 3HAYCHUS». 1
2.6. | Haubomnpiniee 1 HaMMEHbIIIEe 3HAYEHUS YHCIOBOTO 1
Habopa.
2.7. | Pazmax. 1
Uroro no pazneny 8
[okymeHT co3aaH B anekTpoHHon chopme. Ne 7/ ot 10.01.2023. UcnonHutens: PbIYATOBA E.1O. 0 AIEKTPOHHbINA
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Pa3n

e 3. CayuaiiHasi ©BMEHYHBOCTh

3.1. | CnyyaiiHasi ”3MEHUUBOCTH (TIPUMEPHI). 1 https://resh.edu.r
3.2. | YacroTra 3HaUYCHUI B MAaCCUBE JaHHBIX. 1 u/subject/lesson/1
3.3. | I'pynnupoBka. 2 556/start/
3.4. | 'ucrtorpaMmsl. 1
3.5. | [Ipaktrueckas padota «CiyyaiiHas H3MEHYHMBOCTh 1
Wroro no pazueny: 6
Pasznen 4. BBenenue B Teopuio rpagos
4.1. | I'pad, BepmHa, pedpo. 1 https://resh.edu.r
4.2. | TlpencraBneHue 3a/1a4u C MOMOIIBIO rpada. u/subject/lesson/1
4.3. | CreneHb (BaJIGHTHOCTb) BEPIINHBI. 1 034/
4.4. | Yucno pédep 1 cyMMapHasi CTeTIeHb BEPIIKH. https://resh.edu.r
4.5. | Lens ¥ UKL 1 u/subject/lesson/1
4.6. | Ilyts B rpade. 035/
4.7. | TlpencraBineHue o CBI3HOCTHU rpada. 1
4.8. | O6xox rpada (3¥IepoB MyTh).
4.9. | IlpencraBnenue 00 OpUEHTUPOBAHHBIX Tpadax.
Uroro no pazgeny: 4
Pa3nes 5.BepoATHOCTD M 4acTOTa CJAYYAailHOT0 COOLITHS
5.1. | CnyyaiiHblii ONIBIT U CilyyaiiHOE COOBITHE. 1 https://resh.edu.r
5.2. | BeposTHOCTh M 9acTOTa COOBITHS. 1 u/subject/lesson/2
5.3. | Ponb MasioBEepOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX 117/start/

COOBITHH B MPUPOJIC U B OOIIIECTBE.
5.4. | Monera 1 urpajabHas KOCTb B TEOPUU BEPOSITHOCTEH. 1
5.5. | Ilpaktuueckas pabora «HacToTra BBITACHUS OPJIay 1
Uroro no pazgeny: 4
Paznen 6. O0001mieHHe, KOHTPOJIb
6.1. | [lpencraBnenne JaHHBIX. 1 https://resh.edu.r
6.2. | OnmcarenbHasi CTATHCTHKA. 1 u/subject/lesson/1
6.3. | BeposiTHOCTD Ci1y4aifHOrO COOBITHSL. 2 1 564/start/
Uroro no pazneny: 5
OO111e€ KOJIMYECTBO YaCOB MO NMPOTPaMMe 34

8 kinacc
Ne | HanmeHoBaHUE pa3fesioB U TEM IPOTpaMM KommyectBo yacos DJNEeKTPOHHBIC
/i Bcer | Kontpospubr | (1udpoBeIe)
0 € paboThI o0pa3oBaTenbHbI
€ pecypchl

Pasnea 1. [loBTopenue kypca 7 kiacca
1.1. | IlpencraBnenne JaHHbBIX. 1 https://resh.edu.r
1.2. | OnmcarenbHas CTAaTHCTHKA. u/subject/lesson/1
1.3. | CnyyaitHasi U3BMEHYHBOCTb. 1 564/start/
1.4. | Cpennue uncioBoro Habopa.
1.5. | Cny4aitHpie COOBITHS. 1
1.6. | BepoATHOCTH U 4aCTOTHI.
1.7. | Kiaccuueckue Moziey TEOPUH BEPOSITHOCTEH: MOHeTa | |

W UTPAJIbHAS KOCTh
Hroro no pasneny 4
Paszpen 2. OnucaresabHas CTaTUCTHKA. PaccenBanue JaHHBIX
2.1. | OTKIOHECHMS. 1 https://resh.edu.r
2.2. | Jlucniepcus yucioBoro Hadopa. 1 u/subject/lesson/3
2.3. | CrangapTHOE OTKJIOHEHHE YUCIOBOr0 Habopa. 1 409/start/

[okymeHT co3aaH B anekTpoHHon chopme. Ne 7/ ot 10.01.2023. UcnonHutens: PbIYATOBA E.1O. 0 AIEKTPOHHbINA
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2.4. \ JlnarpaMmMbl paccenBaHUs 1

Uroro no pazneny 4

Pa3znen 3. MHuoskecTBa

3.1. | MHOXeCTBO, IIOJIMHOXECTBO. 1 https://resh.edu.r

3.2. | Onepanuu HaJlT MHOKECTBaMU: 00bEIMHEHUE, 1 u/subject/lesson/1
niepecedeHue, JOMOJTHCHNUE. 986/start/

3.3. | CBoiicTBa onepaiuii HaJi MHOXKECTBAMU: 1 https://resh.edu.r
MIEPEMECTUTEIIBHOE, COUYETATEIbHOE, u/subject/lesson/6
pacipeeNuTeabHOE, BKIIOUCHHUS. 12/

3.4. | I'padmyeckoe mpecTaBICHUE MHOMXKECTB. 1

Uroro no pazneny 4

Pa3znen 4. BeposiTHOCTD CIy4ailHOTO COOBITHS

4.1. | DnemeHTapHbBIE COOBITHS. 1 https://resh.edu.r

4.2. | CnyuyaliHble COOBITHS. u/subject/lesson/2

4.3. | BaaronpusTCTBYIONIME DIIEMEHTAPHBIE COOBITHSL. 1 117/start/

4.4, | BepOosITHOCTH COOBITHIA. 1 https://resh.edu.r

4.5. | OnbITHI C paBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU | u/subject/lesson/1
COOBITHSIMH. 563/start/

4.6. | CiyuaiiHblii BBIOOD. 1

4.7. | IIpakTaeckast padbota «OIBITE C PABHOBO3MOXHBIMH | 1
9JIEeMEHTAPHBIMU COOBITUSIMM)

Uroro no pazueny 6

Paznea 5. Beenenue B Teopuio rpagos

5.1. | HepeBo. 1 https://resh.edu.r

5.2. | CBoiicTBa JepeBa: eMMHCTBEHHOCTh TYTH, 1 u/subject/lesson/1
CYIIIECTBOBAHHE BUCSUYECH BEPIIUHBI, CBA3b MEKIY 157/

YHUCJIOM BEPIIUH U YUCIOM PEOEP.

5.3. | IlpaBrjio yMHOXKEHUS. 2

Uroro no pazneny 4

Pa3nes 6. Cayuaiinbie cOObITHS

6.1. | IlpoTuBONONI0XKHOE COOBITHE. 1 https://resh.edu.r

6.2. | Iuarpamma Diinepa. u/subject/lesson/1

6.3. | OObeTMHECHUE U TIEPECEUEHUE COOBITHI. 1 37/

6.4. | HecoBMeCTHBIE COOBITHSI. 1 https://resh.edu.r

6.5. | dopmyna ClOXKEeHUsI BEPOSTHOCTEM. 1 u/subject/lesson/1

6.6. | TIpaBnIO YMHOXKEHHS BEPOSTHOCTEIA. 1 563/start/

6.7. | YcioBHas BEPOSITHOCTD. 1

6.8. | HezaBucumsbie coObITHSL. 1

6.9. | IIpencraBieHue Ciry4aitHOTO IKCIIEPUMEHTA B BHJIE 1
JiepeBa.

Uroro no pazueny 8

Paznen 7. O60011eHne, KOHTPOJIb

7.1. | llpencraBneHre JaHHbBIX. 1 https://resh.edu.r

7.2. | OnucarenbHas CTATHCTHKA. u/subject/lesson/1

7.3. | I'padmr. 1 564/start/

7.4. | BeposTHOCTb CITy4aifHOTO COOBITHSI.

7.5. | DneMeHThl KOMOMHATOPHKH. 1 1

Uroro no pazgeny: 4

OO11ee KOJIMYECTBO YaCOB IO IPOTrpaMMe 34
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n/m Bcer | Kontponwsubl | (1mudpoBbie)
0 e paboThI o0pa3zoBaTeNbHBI
€ pecypchl
Pasnea 1. [loBTopenue kypca 8 kiacca
1.1. | [IpeacraBneHue TaHHBIX. 1 https://resh.edu.r
1.2. | OnucarenpHas CTATUCTHKA. 1 u/subject/lesson/1
1.3. | Onepanuu HajJ COOBITHAMHU 1 564/start/
1.4. | HezaBucumocts coObITHIH 1
Uroro no pazneny: 4
Paznen 2.9/1eMeHTHI KOMOMHATOPUKH
2.1. | KomOuHaTopHOE MPAaBUIO YMHOKECHHS. 1 https://resh.edu.r
2.2. | IlepecTaHOBKH. u/subject/lesson/2
2.3.. | ®akropuan. 1 120/start/
2.4. | CouyeTaHus U YUCJIO COUYETAHUM.
2.5. | Tpeyronbuuk Ilackans. 1
2.6. | Ilpaktuueckas pabota «Beraucinenue BepositHocTe | 1
C UCMOJIb30BaHMEM KOMOMHATOPHBIX (DYHKIIHIA
DIIEKTPOHHBIX TAOJIHINY
Wroro no pazneny: 4
Paznen 3. 'eomeTpuyeckasi BEpOSITHOCTD
3.1. | 'eomeTpuieckas BEpOSITHOCTb. 2 https://resh.edu.r
3.2. | CiyuaiiHblii BBIOOp TOYKM U3 (GUTYPHI HA IIOCKOCTH, | 2 u/subject/lesson/6
U3 OTpe3Ka, U3 IyTU OKPYKHOCTH 121/start/38474/
Wroro no pazneny: 4
Pa3nea 4. UcnbiTanus bepryjuin
4.1. | UcnpiTanue. 1 https://resh.edu.r
4.2. | Ycnex u HeynayJa. 1 u/subject/lesson/4
4.3. | Cepus ucnblTaHUN JJO IEPBOTO yCrexa. 1 929/start/38412/
4.4. | Ucnbrranus bepuymim. 1
4.5. | BeposTHOCTH COOBITUI B CEpUU UCTIBITAHUI 1
bepHym
4.6. | IIpaktuueckas padota 1
«McnplTanus bepryinmn»
Wroro no pazueny: 6
Pa3nea S. Cayyaiinasi BeJIMYHHA
5.1. | Ciy4aiiHasi BeIMUMHA U pacipeeieHne 1 https://resh.edu.r
BEPOSITHOCTEH. u/subject/lesson/2
5.2. | MaremaTtnueckoe 0XHIaHUEe U AUCTIEPCUSI 1 571/start/
CIIy4allHOM BEIMYHHBI.
5.3. | [Ipumepsl MaTEeMaTUYECKOTO OXKHUAAHUS KaK 1
TEOPETUYECKOT'0 CPEIHEr0 3HAUEHUS! BEJTNUUHBI.
5.4. | [lonsTue o 3akoHe OONBITUX YHCEIL. 1
5.5. | U3mepeHue BepOATHOCTEN C TOMONIBIO YaCTOT. 1
5.6. | IlpumeHeHue 3aK0Ha OOJIBIINX YUCEI 1
Uroro no pazgeny: 6
Pa3nen 6. O60011eHNe, KOHTPOJIb
6.1. | [IpencraBieHue qaHHBIX. 1 https://resh.edu.r
6.2. | OnucarenpHas CTaTUCTHKA. 1 u/subject/lesson/1
6.3. | BeposiTHOCTB Cily4aitHOrO COOBITHSL. 2 989/start/
6.4. | DneMeHThl KOMOMHATOPUKH. 3
6.5. | CiydaliHble BETMYHMHBI M pacpeesICHUs 2 1
Uroro no pazneny: 10
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