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OdenepanbHas pabouas mporpamma o yuyebHomy npenmetry «MaremaTtuka
(yrnyOnéHHbIil ypoBeHb) (mpeameTHas oOnacth «MatemaTuka U MHPOpMATHKAY)
(manee COOTBETCTBEHHO - MporpaMma IO MaTeMaTHKe, MaTeMaThKa) BKIIIOYAaeT
MOSICHUTENIBHYIO 3alKCKy, COJIep>KaHUE OOydYeHUs, IUTAaHUPYEMbIE PE3yJbTaThl
OCBOEHUSI MPOTPAMMBI 110 MaTEeMaTUKE, TEMAaTHUECKOE TJIAHUPOBAHUE.

[losicHuTenbHas 3amucka OTpakaeT oOIMe LeNd M 3aJadd  U3Y4YEeHHS
MaTeMaTUKU, XapaKTEPUCTUKY ICUXOJOTUUYECKUX TMPEANOChUIOK K €€ H3y4YEeHHIO
o0Oy4YaromMMHCs, MECTO B CTPYKTYpE y4eOHOT0 IIaHa, a TakKe MOAX0Abl K 0TOOpY
COJIEpKaHMsI, K OINpPEJEJCHUI0 IUIAHUPYEMBIX PE3ylIbTaTOB M K CTPYKTYype
TEMaTUYECKOTO TJIaHUPOBAHUS.

Conepxanue 0Oy4YeHUs paCKpbIBAeT COJIepkKaTeIbHbIC JIMHUH, KOTOpHIE
npeIaratoTcs s 0053aTeIbHOTO U3YUEHHUSI B KaXKJOM KJIacCe Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus.

[Tnanupyemblie pe3yabTaThl OCBOSHUS TPOTPAMMBbI IO MAaTEMATHUKE BKITIOYAIOT
JUYHOCTHBIC, METANPEJIMETHBIC PE3yJbTaThl 32 BECh MEPHOJI 00YUEHHUS Ha YPOBHE
cpenHero oo1iero 00pa3oBaHusl, a TAKKeE MPEAMETHbIE JOCTUKEHUSI 00yYarOIIEerocs
3a KaXbIi Toj1 00ydeHUsI.

INOSACHUTEJIBHASA 3ATIMCKA

[IporpaMmma mo MaremaTHKe YriyOJIEHHOTO YPOBHS JUIsi OOyYarolIuxcsi Ha
YpOBHE CpeaHero ooiero oopazoBaHusi paspadorana Ha ocHoBe PI'OC COO c
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHMIA, OpEABSIBISIEMBIX K
MaTeMaTU4eCcKOMYy OOpa3oBaHMIO, U TPaJULUUNA POCCUUCKOrOo 00pa3oBaHUS.
Peanuzanust mporpaMMbl M0 MaTeMaTHKE OOECIEYMBAET OBJIAJICHUE KIFOYEBBIMU
KOMIIETEHIUSIMHM, COCTABJSIOIIMMU OCHOBY JUJIi CaMOPA3BHUTHSI U HEMPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00YYaIOIUXCS.

B mporpamMme mo mareMaTuke YYTEHbl HUlien W nojoxeHus «Konuenuuu
pa3BUTHA MareMmaTHdeckoro obpasoBanuss B Poccmiickoit ®enepanuu». B
COOTBETCTBHMH C Ha3BaHHEM KOHIICTIIIMM MaTeMaTH4eCKoe 00pa3oBaHUE JOJIKHO, B
YaCTHOCTH, pelIaTh 3ajady oOecrneueHus HeoOXOJUMOro CTpaHe ducia
oOydJarommxcs, MaTeMaTH4ecKass TMOATOTOBKA KOTOPBIX JIOCTaTOYHA IS
MpPOJOKEHUsT  00pa3oBaHUA IO  PA3jIUYHBIM  HAMNPABICHUSM,  BKJIIOYas
MpernojaBaHne MaTEeMaTUKH, MaTeMaTH4YeCKHe HCCIeI0BaHus, paboTy B cdepe
WH()OPMAITMOHHBIX TEXHOJOTUM W JAPYTUX, a TaKKe OOECMedeHHs sl Ka)JI0ro
oOydJaromierocsi BO3MOXXHOCTH JIOCTHIKCHHUS MaTeMaTHYeCKOW TOJTOTOBKH B
COOTBETCTBUHM C HEOOXOJMMBIM €My ypoBHEM. VIMEHHO Ha pelleHHe 3THUX 3a/ay
HalleJIeHa MporpaMma Mo MaTeMaTHKe yriayOJIEHHOTO YPOBHS.

B snoxy mudpoBoit Tpanchopmanum BeexX cep YeIOBEUSCKON IeITeIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 Xopoluen
MaTeMaTUYeCKON MOATOTOBKU. DTO OOYCIOBICHO TE€M, YTO B HAIA JTHU PACTET
YUCJIOCTCIUATBbHOCTENH, CBSI3aHHBIX C  HEMOCPEACTBEHHBIM  MPUMEHEHUEM
MaTeMaTHKU: U B c(pepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJOTHYECKUX 00JIACTAX,
U Jaxe B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr oOydaroniuxcs, s
KOTOPBIX MaTeMaTHUKa CTAaHOBUTCS 3HAYUMBIM TNPEAMETOM, (PyHAAMEHTOM
oOpa3oBaHusl, CYIIECTBEHHO pacluupsiercs. B Hero BXOIAT HE TOJBKO



oOy4aromuecs, IIAHUPYIOMIME 3aHUMAThCS TBOPYECKOM M HCCIIEI0BATEIbCKOM
paboToii B 00;1acTH MaTeMaTUKH, HHHOPMATUKH, (PUBUKH, SKOHOMUKHU U B IPYTHUX
00JacTAX, HO U T€, KOMY MaTeMaTHKa Hy»KHa JJI UCIIOJIb30BAHMSI B IPOQECCUsX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C HEM.

[IpuknaaHas 3HAYMMOCTh MaTEMAaTUKH O0YCIIOBJIEHA TEM, YTO €€ MPeaMETOM
ABJIAIOTCS  (YHIAMEHTAJIbHbIE CTPYKTYpbl HALIEro MHpa: MNPOCTPAHCTBEHHbBIE
dbopMbI M KOJWYECTBEHHBIC OTHOIICHUS, (DYHKIIMOHATBHBIE 3aBUCUMOCTH U
KaTeropuu HEOIPEIECIEHHOCTH, oT IIPOCTEHUILINX, yCBauBaeMbIX B
HEIMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJI Pa3BUTHS
HAyYHBIX M TEXHOJIOTMYECKUX Hjci. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHUUN
3aTPyHEHO MOHUMAaHUE MPUHIUIIOB YCTPONUCTBA U MCIOJIb30BAHUSI COBPEMEHHOU
TEXHUKH, BOCHPUATHE W  HMHTEpIpeTalus pa3HOOOpa3HOM  COIMANbHOM,
HKOHOMHMYECKOM, MOAUTHYECKOW HMHPOpManuu, Manod(dexkTuBHA MOBCEIHEBHAS
OpakTH4ecKass  JesTelnbHOCTh. Bo  MHorux cdepax mnpodeccroHaabHOM
JESTENBHOCTU TPEOYIOTCS YMEHHS BBIOJHATH PACUYEThl, COCTABIATH AJITOPUTMBI,
OPUMEHSTh (POPMYIbI, TPOBOJUTH T€OMETPUUYECKHE H3MEPEHHUsS M TMOCTPOCHUS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATh HHGOPMAIIUIO B BUJIC
TabJIULI, JUarpaMM U rpa@uKoB, TOHUMATh BEPOATHOCTHBIM XapakTep CIy4dailHbIX
COOBITHH.

OnHOBpeMEHHO C pacmupeHueM cdep TNpPUMEHEHHUS MaTeMaTUKU B
COBpPEMEHHOM 00111ecTBe BcE Oosiee BaXKHBIM CTAHOBUTCS MAaTeMaTHUYECKUU CTUIIb
MBIIIJICHUS, IPOSBIISIOMINICS B ONIPeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
U3y4YeHHs] MaTeMaTHKW B apceHall MPUEMOB M METOJOB MBIIUICHUS YeJOBeKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKLIUA W JEIyKIus, 00oOIeHue u
KOHKpETH3allMsl, aHalu3 W CHUHTE3, KiaccupuKalus W CHUCTeMaTu3alus,
abctparupoBanue u aHanorus. OOBEKTHl MAaTEeMAaTHUYECKUX YMO3AKIIOUCHUH,
NpaBWJIa UX KOHCTPYHUPOBAHHS PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BBIPaOOTKE yMEHUS (HOPMYJIMPOBaTh, 0OOCHOBBIBAThH U JIOKA3hIBATh
CYXKIEHUS, TEM caMbIM (DOPMUPYIOT TOTUYECKHUI CTUITH MBIIIUIICHUS. Benyias poib
NPUHAJICKUT MaTeMaThke B (DOPMUPOBAHUHM aANTOPUTMUYECKONM KOMIIOHEHTHI
MBIIIJICHUST W BOCHUTAaHUM YMEHUW JIeWCTBOBATh MO 3aJlaHHBIM aJTOpUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBaTh HOBBIE. B mporecce pemenus
3aJ1a4 - OCHOBBI JJII OpTraHU3aIiK Y4eOHON AesTENHbHOCTH Ha YPOKAX MATEMATHKH -
Pa3BUBAIOTCS TBOPYECKAs U MIPUKJIAJTHASI CTOPOHBI MBIIIJICHUS.

OOyueHne MaremMaTHKe AaéT BO3MOXKHOCTh pa3BUBaTh Yy OOYy4YaIOLIUXCS
TOYHYIO, PAllMOHAIbHYI0O U MHPOPMATHUBHYIO peub, YMEHUE OTOMpaTh Haubolee
MOIXOIAIINE SI3bIKOBBIC, CHMBOJIMYECKHUE, TpaUUECKUE CPENICTBA IS BhIPAKEHUS
CYXXICHUH M HArJSITHOTO WX MpejcTaBieHusiHeoOXoaMMbpIM KOMITOHEHTOM OOTIeH
KyJbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIIIETCS 00IIee 3HAKOMCTBO C METOJIaMU
MO3HAHUS IEMUCTBUTENBLHOCTH, IPEACTABICHUE O MIPEAMETE U METOJI€ MAaTEMATHKH,
€ro OTJIMYUSIX OT METO/I0B €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTAX
MPUMEHEHUSI MATEMATUKH JJISl PEIICHUs HAYYHBIX W MPUKIATHBIX 3a71ad. Takum
o0pa3zoM, MaTeMaTH4YEeCKOEe 0Opa30oBaHHE BHOCHT CBOW BKJIAJ B (hOPMUPOBAHHE
oO1Iel KyJIbTyphl YEJIOBEKA.

N3ydyeHne MaTeMaTuKy CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO YEIOBEKA,
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MOHUMAHUIO KPACOThl U M3SLIECTBA MAaTEMAaTUUYECKUX PACCYXKACHUM, BOCIIPUATUIO
reOMETPUYECKUX POPM, YCBOCHHUIO UAEH CUMMETPHUH.

[IpuoputeTHpiMu LensiMu oOyueHust maremaruke B 10-11 kmaccax Ha
yrayOJaE€HHOM YPOBHE IPOJOJIKAIOT OCTABATHCA

(opMHUpOBaHUE LEHTPAIBHBIX MATEMATUYECKUX MOHITHH (YKCII0, BEIIMYMHA,
reoMeTpudeckas (Qurypa, NepeMeHHasi, BEpPOSITHOCTb, (DYHKIIMS, MPOU3BOAHAS,
UHTErpajig),  oOecrneunBarOUIMX  MPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTH
MaTeMaTU4ecKoro o0pa3oBaHUs 00YyUYaOIIUXCS;

NoJiBeIeHHe OOy4YaroMXCs Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPYXKAIOIIEro MHpa, MOHMMAaHUIO MAaTEMAaTUKU Kak
4acTH 00IIeH KyJIbTyphl 4YeIOBEYECTRA;

pa3BUTHE WHTEIJIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH oOydarouuxcs,
NO3HABAaTEIbHOM aKTUBHOCTH, HCCJENOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIIJICHUS, UHTEpECca K U3yUYEHUIO MaTeMaTUKU;

dbopMupoBanue (PyHKIIMOHATLHON MaTeMaTUYECKONW TIPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUUYECKUE ACTIEKTHI B PEANIbHBIX )KM3HEHHBIX CUTYALUSIX U TTPH
U3YYCHUH JIPYTUX Y4YeOHBIX TPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE MATEMaTUKU M CO3/aBaTh
MaTEMaTUYECKUE MOJIEIH, TPUMEHSITh OCBOCHHBIM MaTeMaTHUYECKUM ammapar st
pellIeHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, MHTEPIPETUPOBATh U OIICHUBATH
HOJyYEHHBIE PE3YJIbTaThI.

OCHOBHBIMH JNHHUSIMH ~ coAepkaHusi Martematuku B 10-11  kmaccax
YIIIyOJIEHHOTO YPOBHS SIBJISIOTCS: «Yucaa ¥ BBIUUCIICHUSY,

«Anrebpa» («Anredpandeckue
BBIpQXKEHUS», «YpaBHEHUsI M HepaBeHCTBa»), «Hagama maTemMaTHueckoro

aHanuza», «I'eomerpus» («I'eomerpuyeckne GUTYPBl 1 HUX CBOMCTBa»,
«3mepenue

F€OMETPUYECKUX BEIIUYUHY), «BeposTHOCTh 1 CTAaTUCTHKAY. JlaHHbIE
JMHUN

pPa3BUBAIOTCS MApajuIeNbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JIpYrOM, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBUHU.
Kpowme sToro, nx o0beIuHsAET TOTUYECKast COCTABIIAIONIAS, TPAAUIIMOHHO MTPUCYIIAS
MaTeMaTUKe U MPOHU3bIBAIONIAs BCE MAaTEMAaTUYECKUE KYpPCHl U COJIEpKATEIbHbIE
muauu. ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHHMEe «yMEHUE ONEPHPOBATH
MOHSATUSAMU: OIpPEJEICHUE, aKCUOMa, TEOpeMa, CIIEICTBUE, CBOWCTBO, MPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIBbHBIE (OPMYIHPOBKH, YMEHUE (POPMYIHPOBATH
oOpaTHO€ W TIPOTUBOIOJIOKHOE YTBEPKICHHE, TMPHUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HMCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW WHIAYKLIHH, MPOBOIUTH
JIOKa3aTebHbIE PACCYXKACHUS MNpPHU PEIICHUWH 3a7ad, OLEHUBATH JIOTUYECKYIO
MPaBWIBHOCTh PACCY)KIICHUW» OTHOCUTCA KO BCEM YyUeOHBIM Kypcam, a
dbopMupoBaHUE JTOTMUECKUX YMEHUM paclpeeiseTcs 0 BCeM rojilaM 00ydeHHs Ha
YPOBHE CpEIHEr0 00I1Iero 00pa3oBaHus.

B coorBerctBun ¢ ®I'OC COO wmarematuka SBISIETCS OO0sI3aTE€IbHBIM
MpeaMeTOM Ha JaHHOM YypoBHe oOpa3oBaHus. Hacrtosdiieil mnporpamMmmoin 1o
MaTteMaTHKe IMpeaycMaTpUBaeTcs u3yuyeHue yueOHoro npeamera «MaTtemaTukay B
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pamMKax TpE€X ydeOHBIX KypcoB: «Airedpa v Hadaja MaTEMaTUYECKOTO aHaIU3a»,
«I"'eomeTpus», «BepoAaTHOCTD U cTATUCTUKA». POPMUPOBAHUE JTOTUUECKUX YMEHUN
OCYIIECTBIISIETCS] HA MPOTSHXKEHUH BCEX JIET 00YUEHUsI Ha YPOBHE CPEHETO OOIIEro
o0pa30BaHus, a 3JEMEHThI JJOTUKH BKIIIOYAIOTCS B COJEP)KaHHUE BCEX HA3BAHHBIX
BbIIIIE YYEOHBIX KYPCOB.

OO01iee KOJIMYECTBO YAacOB, HANPABICHHBIX HAa HM3Y4YEHHE MaTE€MaTUKH Ha
yriryOiaeHHOM ypoBHE - 544: B 10 kiacce - 272 yaca (8 wacos B Henento), B 11 kiacce
- 2772 yaca (8 yacoB B HEJCIIO).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHLHIETI'O
OBPA3ZOBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATHBI
1) rpaxIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOMN MOZUIIMU 00YUYaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO O0IIECTBA, MPEJCTABIEHUE O MATEMAaTHICCKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHHM, TPOILEAYp
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI,  ONPOCHI W JPyroe), yMeHHUE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
(GYHKIUSAMU U Ha3HAYCHHUEM;

2) MATPHOTHYECKOTO BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KTAHCKON HIEHTUYHOCTH, YBAXKEHUS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUUCKUX MAaTEMaTHUKOB M POCCUIMCKOM MAaTEMaTHYECKOM HIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIDKEHHUH B JPYTrUX HayKax, TEXHOJIOTHsX, cdepax
HYKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHE JAYXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapoja, cOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JIOCTHKEHUN HAYKH U ACSTEIHHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro;

4) 3CTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUpPY, BKIIOYAas AICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pACCyKIEHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BHIOB UCKYCCTBA;

5) ¢u3HMUecKoro BOCIMTAHUS:

chOpPMHUPOBAHHOCTh yYMEHUS TNPUMEHATh MaTeMaTHYECKWE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pOBBIO (3IOPOBOC IHTAaHHE, COATAHCHPOBAHHBIM PEXUM 3aHATHH H
OTIbIXa, peryispHas (GU3NdecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIHHOMN AEATEILHOCTHIO;

6) TpPya0oBOro BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUsl, HWHTEpEC K
paznuuHbiM  cpepam  NPOdEeCCHOHANIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHE COBEpPIIAaTh OCO3HAHHBINA BHIOOD
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Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) IKOJIOrHYeCKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphl, TOHHMAaHUE BIMSHUS
COIMATTbHO?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON M COIMATBLHOMN
Cpelbl, OCO3HaHUE II00AIbHOTO XapaKTepa AKOJOTUUECKUX MpobieM, OpUeHTAIUs
Ha TPUMEHECHHE MaTEeMaTHMYeCKHWX 3HAaHWN IS pelieHus 3agad B o0JiacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) meHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKd Kak c(hepbl 4eJIOBEUECKOM AeATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWJIM3AIIUY, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MaTeMaTHYEeCKOU
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH IPOSKTHYIO
U UCCJIEJI0BATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIBTATHI

B pesynbraTe wu3yueHUss MaTeMaTHMKM HAa YPOBHE CpEIHEro oOIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI —TO3HaBaTEIbHBIC
YHUBEpPCAJIbHbIE y4eOHbIE AEHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIE yueOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEUCTBHS, COBMECTHAs
TSI TeNbHOCTb.

Ilo3naBaTe/ibHble YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
ba3oBble Jornueckue AecTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHATHIA, OTHONICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccu(]UKaIuy,
OCHOBaHHUS JIJIsi 0000IEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHMMATh,  (QOPMYIUPOBaTH U  MPEoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATHUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIBHO JOKA3aTeILCTBA MATEMATHUYECKUX YTBEPIKICHHU I
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 penieHus y4eOHOW 3anaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB pPEIICHUsI, BRIOUpATh HanbOJee MOAXOIAIIUN ¢ YIETOM CAaMOCTOSTEIILHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBaTebCKue 1eHCTBUSA:
HCIIOJIb30BaTh BOIMPOCHI KAaK MCCIEA0BATEIbCKUM HMHCTPYMEHT MO3HAHUS,
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(GopMynrpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  MpolJIemy,
YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (POpMUpOBATH TUIIOTE3Y, apryMEHTUPOBATH
CBOIO MO3ULINMIO, MHEHHE;

MIPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 00bEKTa, SBJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITETLHO (HOPMYIHPOBATH O0OOIIEHUS M BBIBOABI MO Ppe3yJibTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATh
MPEANONIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ unpopmanmeii:

BBISIBIIATH JA€UIUTH MHPOpPMAIMK, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BLIOMpPATh WH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIIM3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAITHIO PA3TUYHBIX BUAOB U (hOpM
IIPE/ICTABIICHHUS,

CTPYKTYypUpOBaTh WH(OpPMAIINIO, MPEACTABISITL €€ B pasIMuHbIX (opMmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OLICHUBATH HaJEKHOCTh uH(bOpMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBHUSA:

BOCIPUHUMATHh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHUSIMH U
HEJISIMU OOIIEHHMS], SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh I[IOACHEHUS MO XOAYy pEIIeHUs 3ajaud,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJIe¢ OOCYXXJIEHHUS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha TOWCK
pEelIeHns, COIMOCTaBIIATh CBOM CYXKIEHUS C CYKICHHSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO TO3MUIMH, B KOPPEKTHOH (opme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEACTaBIATh PE3ybTaThl PEUICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOATEIHLHO BBHIOUPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3aj1ad
MIpEe3eHTAaIMU U 0COOCHHOCTEN ayIUTOPHUHU.

PeryiasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE NeHCTBUS
Camoopranu3anusi:

COCTaBJIAITh IJIaH, aJTOPUTM pEUIEHHUs 3aJa4yM, BRIOMpPATh CIIOCOO PEIIeHUs C
yIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJ€Th  HABbIKAMU  TO3HABATEIBHOM  pedieKCHMM  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL Mpolecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4H;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PELICHUH 33]1a4H,
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BHOCUTBH KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBHIM, OOBACHITH IPUUUHBI
JOCTUKEHUSI WM HEJOCTHXKEHUS PE3yJbTaToOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

NOHMMAaTh M HMCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOM M WHIMBHUIAYaJIbHOM
paboThl mMpU peHieHUuH Y4YeOHbIX 3aJay, M[PUHUMATH LEJIb COBMECTHOU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM pabOThl, pacrpeneisith
BU/JIBI pabOT, IOTOBapUBATHCSI, 00CYXIATh MPOIECC U Pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B IpyNmNoBbIX (hopmax paboThl (00CyxkaeHHs, OOMEH MHEHH,
«MO3TOBbI€ IITYPMbI» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOThl M KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WICHAMH KOMaH/bl, OLIEHUBATh KaYE€CTBO CBOETO BKJIaa
B OOmMi MPOAYKT MO KpUTEpHUsM, CHOPMYIMPOBAHHBIM  yYACTHUKAMHU
B3aUMOJICUCTBHUSL.

IIpeameTHble pe3yjbTaThbl OCBOCHUS (PenepaibHOi paboueit mporpaMMebl 1O
MaTeMaTUKEe MPEACTABICHbI MO rojaM OOy4YeHHs] B paMKaxX OTAENbHBIX y4eOHBIX
KyPCOB B COOTBETCTBYIOUIUX pa3jiejax HacTOSIIEH MporpaMMbl

OEJEPAJIBHASI PABOYASI IIPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
MOACHUTEJIbHASA 3AIINCKA

YueOHbIli Kypc «Asrebpa W Hayala MaTeMaTHYECKOTO aHalln3a» SIBISETCS
OJTHUM M3 Hamboyiee 3HAYUMBIX B MPOTPAMME CPEIHEro oO0IIero oOpa3oBaHUS,
TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICUNBACT WHCTPYMCHTAIBHYIO 0a3y s
M3yYeHHUs] BCEX ECTCCTBCHHO-HAYYHBIX KYpCOB, a C JIPYroil CTOPOHBI, () OPMHUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIIJIEHHE OOYyJalolUXCs Ha yPOBHE, HEOOXOIUMOM
JUIE OCBOCHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
IUCIHMIUIMH. B pamMkax JaHHOTO Y4eOHOTO Kypca OOydYaromiuecs OBJIAJEBAIOT
VHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopas (GOpMYIHpYeT CBOU
JOCTIKEHUSI B MaTeMaTuueckon opme.

VY4eOHbIii Kypc anreOpbl W Hadal MaTEMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIICITHOTO OBJIAJICHUS 3aKOHAMH (PU3WUKH, XUMUHU, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHIIUN Pa3BUTHSA YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIONB30BaTh WX I JalTbHEHIIEro OOpa3oBaHWS U B
MOBCEAHEBHOM XM3HU. B TO ke Bpems oBianeHne aOCTPaKTHBIMU W JIOTUYECKU
CTPOTHMH KOHCTPYKIMSIMH alnreOpbl M MaTeMAaTHYECKOTO aHajdu3a pa3BUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKA3hIBATH
YTBEPKIICHUS C MOMOIIBIO MHIYKIIMA U PACCYXIATh NEAyKTHBHO, HCIIOIH30BAThH
00001IeHNe W KOHKPETH3allMi0, a0CTparupoBaHWE U aHAIOTHIO, (opmupyer
KpEaTUBHOE U KPUTUIECKOE MBIIUICHHE.

B xone m3yuenus yueOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHaNMM3a» O0ydYarIIHUecs TOJMYyYaroT HOBBIM OIBIT PEHICHUS MPUKIAAHBIX 3aj]ad,
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CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTEMaTHUYECKUX MOJENEH peanbHbIX CUTYallMi,
UHTEpIpETAllUd  TOJYYEHHBIX  PEHICHUW, 3HAKOMATCS C  IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M HCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.
VY4eOHblll Kypc 001a/1aeT 3HaYUTEIbHBIM BOCIUTATEIbHBIM MOTEHIMAIIOM,
KOTOpBIM peanu3yeTcss Kak dYepe3 Yy4eOHbI MaTrepuain, CIOCOOCTBYIOIIUN
(OopMHUPOBaHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4epe3 creuuduxky ydeOHOn
NeSATEeIbHOCTH, TpeOYIoIIe MPOJOIKUTEILHON KOHIEHTpPAllMM  BHUMAaHWS,
CaMOCTOSITEJIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYUYEHHbIN pe3ysbTar.

B ocHoBe MeToauku o0yueHus airedpe u HauajaM MaTeMaTHYeCKOro aHainu3a
JICKUT ACATETbHOCTHBIN MPUHIUI 00yUCHHUSI.

B ctpykType yueOHOro kypca «Anredpa 1 Hauajia MaTeMaTH4YeCKOro aHaIN3a»
BBIJICJICHBI  CIEAYIOIIUE CoOJepKaTellbHO-MeToAnueckue JuHuu: «Yucna wu
BbIUUCIEHUD», «DyHKIMH U Tpadukuy», «YpaBHEHUs U HepaBeHCTBa», «Hauamna
MaTeMaTH4YecKkoroaHanuza», «MHoxecTBa U Joruka». Bce  ocHOBHBIE
coJlepKaTeNIbHO-METO/IMYECKUE JIMHUU U3Yy4aloTCs Ha MPOTSHKEHUU [JIBYX JIEeT
oOydeHHs Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHusi, ECTECTBEHHO JOMOJIHSS APYT
Jpyra u MOCTENeHHO HACHIIIAsICh HOBBIMU TEMaMH U pasfienamMu. JaHHbIN yueOHbIN
KypC SBJISICTCS WHTErPAaTUBHBIM, IOCKOJIbKY OOBEAMHSET B cebe conepkaHue
HECKOJIbKUX MaTeMaTUYeCKUX TUCHUIUIMH, TaKUX Kak ajaredpa, TpPUTOHOMETPHS,
MaTeMaTHYECKU aHaIN3, TEOPUsI MHOKECTB, MaTeMaTH4ecKast Jioruka u apyrue. [o
Mepe TOTO Kak 00ydJaroliuecs: OBJIaJIeBalOT BCE Oosiee MIMPOKUM MATeMAaTHYECKUM
anmaparoM, y HUX IOCJIEI0BAaTEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb pEalbHOW CHUTYyallMd, MNPUMEHSTh 3HAHUS,
MOJIYYEHHBIE TPU HM3YYEHHH YYEOHOTrO Kypca, JUIsl PelIeHUsT CaMOCTOSITENIbHO
chopMyJIMPOBaHHOW MaTeMaTHYECKOW 3a7auM, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxarenbHo-MeTOANYECKass JTUHUS «Yucaa W BBIYMCICHUS 3aBEpIIAcT
(bopMHUpOBaHNE HABBIKOB MCIIOJIH30BAHUS JCHCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HAa4YaToO Ha YPOBHE OCHOBHOI0 001ero oopa3zoBanus. Ha ypoBHe cpenHero oo1ero
oOpa3zoBaHus 0co0O€ BHHMaHHUE yaensieTcss  (QOPMUPOBAHHIO  HABBIKOB
pPaIMOHANILHBIX BBIYHMCIICHUN, BKIIOYAIOIMKNX B CEOS HMCIOIB30BAHUE PA3TUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JelaTh NPUKHUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YWCIIOBBIC BBIpaKEHHUA, paboTaTh ¢ MaTEeMaTUYECKUMU
KOHCTAaHTAaMHU. 3HAaKOMbIE OOYYalOMIMMCS MHOXKECTBA HATypalIbHBIX, IEIBIX,
pallMOHATBHBIX UM JIEUCTBUTENBHBIX  YHUCEI  JIOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXJoM M3 3TUX MHOXECTB pPaccMaTpPUBAIOTCS
CBOWMCTBEHHbIE €My crhenupuieckiue 3aJaud M OIEepaluu: JeJIeHHE Haleo,
OIEpUPOBAHUE OCTATKAMM HAa MHOXECTBE LENbIX YHCEI, OCOObIE CBOMICTBa
PaIMOHAIILHBIX M UPPAINMOHATBHBIX YKCel, apu(hMETUYECKUE OTNepaIii, a TakxKe
W3BJICUCHUE KOPHS HATypallbHOW CTEMEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
brnarogapst mociegoBaTelbHOMY PACUIMPEHUIO Kpyra HCHOJb3yeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSMHM MX IMPUMEHEHUS IS PEUICHUs Pa3JIMYHBbIX 3a/1ay
dbopmupyercsi IpeACTaBICHUE O €IUHCTBE MATEMaTUKH KaK HAyKu U €€ poJid B
IIOCTPOEHUU MOJENIE peanbHOr0 MHpA, IIUPOKO HCIONB3YIOTCA 0000LIeHuEe U
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KOHKpPETH3aIlU4.

JIunus «YpaBHEHHS U HEPABEHCTBA» peaU3yeTCsl Ha MPOTSKEHUH BCETO
oOydyeHUss Ha ypOBHE cpeaHero oOiiero oOpa3oBaHUs, MOCKOJBKY B KaXKIOM
paszznene lIporpamMmbl NMpeayCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B
pe3ynbrare oOydarlluecs OBJIAJI€BaAIOTPa3TUYHBIMU METOJAMHU  PEIICHHUS
pallMOHANBHBIX, HPPALMOHAIBHBIX, TOKA3aTEeNbHbIX, JOTapUPMHUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHMM, HEPAaBEHCTB M CHUCTEM, a TakXKe 3ajad,
coaepkamux mnapamerpbl. [lonyueHHble yYMEHHUS MIMPOKO MCHOJB3YIOTCS TPHU
uccine0oBaHu (DYHKIUNA C MOMOIIBIO MPOU3BOJAHOM, MPU PEUICHUU MPHUKIIATHBIX
3a/1a4 U 3aJ71a4 Ha HAXO0XJACHNUE HauOObIIINX U HAUMEHBIINX 3HAYCHUHN ()YHKIUU.
JlanHast coziepkaTebHas JMHUS BKIOYAeT B ce0s Takxke (OpMUPOBAHUE YMEHUM
BBITIOJIHATh ~ pacu€Thl 1O  (dopmysaM, NpeoOpa3oBaHUs  pPalMOHATBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKCHUM,
coliepKalllux cTerneHu u jgorapudmel. biarogaps uzydeHuro anredpanyeckoro
Marepuasa MpOUCXOIUT JaJIbHEHIIIee pa3BUTHE AITOPUTMUIECKOTO M aOCTPAKTHOTO
MBIIUICHUST 00ydJaronuxcsi, GOPMUPYIOTCS HABBIKK JICAYKTUBHBIX PACCYKICHUH,
paboThl ¢ CHUMBOJIBHBIMU (hOpMamMH, TMPEJCTaBICHUS 3aKOHOMEPHOCTEH W
3aBUCHUMOCTEH B BUJIC PABEHCTB U HEpaBEHCTB. Anrebpa npeiaraet 3phekTUBHbIE
UHCTPYMEHTBI JIJI1 PEIICHHs] TPAKTHUYECKUX M €CTECTBEHHO-HAay4YHBIX 3ajad,
HaIJISITHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SI3bIKA HAYKHU.

CopnepxarenbHo-MeToandeckass JMHUA «DyHKIMM ©  TpaduKu» TECHO
NEeperieTaeTcss ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cTeneHHou,
MOKa3aTeIbHOM, JIorapuMUIecKo 1 TPUTOHOMETPUUYECKUX (YHKIIMM, X CBONCTB
U rpaduKOB, UCIOJIb30BaHNE (DYHKIIMM [JIs peuieHus 3ajad u3 APYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHU30M,
TaK U C pEHICHHEM YpaBHEHUW W HepaBeHCTB. [lpu sTom Oombiioe BHHUMaHHUE
ynensiercss GOPMHPOBAHUIO YMEHUSI BBIpaXaTh (HOpMyJaMu 3aBUCUMOCTU MEXIY
pPa3sTUYHBIMUA BEJITWYMHAMH, MCCIEIOBATh TOJMYyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofiepKaTeIbHOM JTMHUY HaIleJIeH Ha pa3BUTHE YMCHHUH U
HaBBIKOB, IMMO3BOJISIIOLIMX BbIPA’KATh 3aBUCUMOCTU MEXAY BETUUYMHAMHU B PA3TUYHOM
dbopme: aHanuTHUECKOM, TpaduuecKkor u ciaoBecHOU. Ero n3yuenue cmocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nauHus «Havama MaremMaTHyecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPYyr Kak MaTeMaTH4YeCKHUX, TaK U MPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOYyYalOIIMMCS, TaK KaK Y HHUX MOSIBISETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIHHA, ONPEACNATh WX HAWOOIbIINE W HAWMCHBIIHE
3HAUEHWS, BBIYUCIATH IUIOMAAU (Puryp m oOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCKOpeHHus TmpolieccoB. JlaHHas coaepxkaTenbHash JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHHUSI MAaTEMAaTHUYECKUX MOJIeNIe peadbHbIX CHUTYyalui,
MO3BOJISIET HAXOIUTh HAUJTYUIlIee PEIICHUE B TPUKIIAJIHBIX, B TOM YHCJIE€ COIUATBHO-
SKOHOMUYECKHUX, 3ajlayax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYE€CKOIo aHaln3a
CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJIBLHO-JIOTUYECKOTO U KPEaTUBHOIO
MBIIUICHUS,, (POPMHUPOBAHUIO YMEHHUH paclo3HaBaTh MPOSIBICHUS 3aKOHOB



MaTeMaTHUKHU B HAyKe, TEXHUKE U UCcKyccTBe. OOydaronmecs: y3HalT O BbIIAIOIINXCS
pe3yibpTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MATEeMaTUKH KaK HAayKu, U 00 HX
aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast TUHUS «MHOXKeCTBa U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB M MAaTeMaTH4YECKOW JIOTHKU. TeopeTHKo-
MHOYXECTBEHHBIEC TIPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBLHON MaTeMaTHUKH
U TpeajaraloT HamboJiee YHUBEPCATIBbHBIN SI3BIK, OOBEAWHSIONINI BCE pPa3/eibl
MaTeMaTUKu M €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTH OOy4YaromieMycss TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOW MaTEeMAaTUKU U HMCIOJIb30BaTh €TrOJJIsi BBIPAKEHUSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Mpu3HaTh
CBOMCTBEHHYIO €U CTpPOroCTh OOOCHOBAHHMI M CIIEIOBAaHHE OMpPeIeIEHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTHh CBOU PACCYXKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yueOHOM Kypce «AnreOpa u Hadalla MaTEMaTUYECKOTO aHaM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIHPOBAHMS, KOTOPHIC MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJIENEH peaTbHBIX
CUTYyalllui, HWCCIEAOBAHMS JTHX MOJENIeH C TMOMOIIbIO amnmnapara ainreOpsl U
MaTE€MAaTHYECKOTO AaHaJIN3a, HWHTEPIPETALMU IOJIYyYECHHBIX PE3YyJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKJbII M3 pa3[eia0B MPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHal
y4eOHOro Kypca IIMPOKO HCHOJB3yeTCs i pelieHus MpUKIaAHbIX 3anad. [lpu
pEIIEHUH  pEabHbIX  NPAaKTUYECKUX  3aJad  oOydyaronigecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IMaTh W  KOHKPETHU3UPOBATH  IMPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS] TMPUKIAIHBIX 3a7a4
OpraHu3yeTcs B MPOIIecce U3yUeHHUs BCceX TeM y4eOHOTo Kypca «Anrebpa U Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3ydenne ydeOHOTO Kypca «Anredpa W Hadajga MaTeMaTUYECKOTrO
aHanuza» oTBoauTcs 272 yaca: B 10 kmacce - 136 gacoB (4 vaca B Heneno), B 11
Kiacce - 136 yacos (4 4yaca B HEJENIO).

COIAEPKXAHUE OBYUYEHUSA
10 KJIACC
Yucsa ¥ BbIYUCTICHUSA
Panmonanpabie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC JAPOOH, TIPOICHTHI,
OeckoHeuHbIe mepuoanydeckue npoou. [Ipumenenne apoOeit U TMPOIEHTOB IS
peILIeHUs MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.
JlelictBuTenpHble  yucha. PanuoHanbHBlE W HppAlMOHAIBHBIE  YHCIIA.
ApudmeTtnyeckre omnepauud ¢ JCUCTBUTEIBHBIMU  4YHCIaMu. Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoiicTBa. [IpubnamxEHHbIE BBIYMCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJbTaTa BEIYMCICHUM.
Crenenp ¢ wuenbIM nokaszareneMm. buHom Herorona. lcnonbs3oBaHue



noaxoaden GopMbl 3aUCH TIEUCTBUTENBHBIX YUCEN ISl PEIICHUS PAKTUYECKUX
3a/1a4 U MPECTABICHNS JaHHBIX.
Apudmernyeckuii KOpeHb HaTYPAJIbHON CTENEHHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIbHBIM II0Ka3aTeJIeM U €€ CBOMCTBA, CTEIICHb
C JECUCTBUTEIIBHBIM IIOKA3ATEIIEM.

Jlorapudm uyucna. CoiicTBa gorapudma.  [ecsaTuunbie u
HaTypajibHbIE
gorapu(msl.

CuHyC, KOCHMHYC, TaHT€HC, KOTAHI'€HC YHUCJIOBOIO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M ApKTaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHEHMS U HEPABEHCTBA.

ToxaecTBa U TOXKAECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHMS W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElICHNE HEPABEHCTBA.

OCHOBHBIE METOJBI PEIICHUS LENBIX U TPOOHO-PALMOHATBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOTrOWJIEHbl OT OJHOM NepeMeHHOW. JleleHne MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs ¢ 1esnbiMu ko3 huimeHTaMu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BEIPAXKEHHM, COIEPKAIINX CTETIEHH U KOPHH.

WppannonaibHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEILEHUS UPPALMOHAIBHBIX

YpaBHEHHUI.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJBI PEUIEHUS MOKA3aTEJIbHBIX
YpaBHEHHUI.

[IpeoGpazoBanue BbIpaKEHUMN, COAEPIKAIUX JOTAPUPMBL

Jlorapudmuueckue YpaBHEHUS. OcHOBHbIE METOBI peuieHus
norapuMUYECKUX YpaBHEHH.

OcHOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL.

[IpeobpazoBanue
TPUTOHOMETPUYECKUX BIPpAXKEHUM. PellieHre TPUTOHOMETPUIECKUX YPABHEHHUI.

Pemenne cucrem nMHEHWHBIX YypaBHEHUI. MaTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Onpeaenurens MaTpUIlbl 2*2, ero reOMeTPHUECKH CMBICT U CBOMCTBA,
BBIUMCIICHUE €T0 3HAYECHUs, IIPUMEHEHHUE OIPENCIUTEN Il PEUICHUS CHUCTEMBI
JIMHEWHBIX ypaBHCHUU. PemieHne NpuKIagHbIX 3aJad C I[OMOIIBI0 CHUCTEMBI
JIMHEWHBIX YpaBHEHUM. MccienoBanne MOoCTpOCHHOW MOAEIN C MOMOIIBI0 MATPHIL
Y ONIPEACTUTEIIEH.

[TocTpoeHne MaTeMaTHYECKMX MOJAENEH pPEalbHOM CUTyallMM C IOMOILIBIO
YpPaBHEHU W HEPABEHCTB. lI[puMeHEHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTH4eCKUX 3aj1ay ¥ 3a7a4 U3 pa3IMuHbIX 00JIaCTel HAYKU U PeabHOM KU3HU.
DyHKUNH U TPaPUKH

OyHKIMsA, crmocoObl 3agaHus (QyHKIUU. B3ammHO oOpaTHBIE (YHKIHH.
Komnosunus ¢ynkuuit. I'padux ¢GyHKIuU. DneMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB G yHKIIUH.

OO6nacTte ompenelieHUs] 1 MHOXeCTBO 3HaueHuUW (PyHkuuu. Hymu dyHknuu.
[TpomexyTku 3HaKonocTostHCTBA. YETHBIE M Heu€THBIe (QyHKIMU. [leproauueckue
byakuun. [IpomMexyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBbI
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dbynkuun. Hanbomneliee 1 HauMeHblllee 3Ha4YeHUs PYHKIIUUA HA TPOMEKYTKE.

JIluneliHasi, kBaApaTU4Hass U JAPOOHO-TMHEHHAs (YHKIUU. DJIeMEHTapHOEe
MCCJIEeI0BAHNUE U MTOCTPOEHUE UX IPAPUKOB.

Crenennast GyHKIUsI ¢ HATypaJIbHBIM U LIE€JIBIM TMOKa3aTenaeM. EE€ cBoiicTBa u
rpaduxk. CoiicTBa u rpaduk KOpHs N-0i CTENEHU KaK PyHKIMU 0OOpaTHOW CTENEHU
C HAaTypaJIbHBIM ITIOKa3aTEJIEM.

[loka3zartenbHast u Jyorapudmuueckas (QyHKIIMH, UX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpadukoB PYHKIUHI 17151 pelIeHUs] ypaBHEHUH.

Tpuronomerpuyueckass OKPYXHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKIHI 4UCIIOBOTO apTryMEHTa.

OYHKIIMOHAJIBHBIE 3aBUCUMOCTH B PEaJbHBIX MPOILECCaX U SABJICHUSX.
I'paduku peanbHbIX 3aBUCUMOCTEH.

Havana maTtemaTH4ecKoro aHajamsa

[locnenoBaTenbHOCTH, C€MOCOOBI 3afaHus IMocienoBaTenbHocTed. Mertoa
MaTeMaTU4Ye€CKOM MHIYKIIMU. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEI0BATEIBHOCTH.
HcToprss BO3HUKHOBEHHMS MAaTEMaTHYECKOTO aHaliM3a KaK aHaln3a OECKOHEUHO
MaJbIX.

ApudmeTtndeckas U reoMeTpudeckas nporpeccuu. beckoneuno yObiBaromas
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUyYecKon
nporpeccuu. JINHEWHBIN U YKCITOHEHIMAIBHBIN pocT. Hucio e. @opMysia CI0KHbBIX
npoueHToB. Mcmonp30BaHWE TPOrPECCUMU IS PEIICHWS pealibHbIX 3a/1ad
IPUKJIAJHOTO XapakTepa.

HenpepoiBHble ¢GyHKIMM W WX cBoWcTBa. Touku pa3pbiBa. ACHMIITOTHI
rpadukoB (QyHknuii. CBoiicTBa (YHKIIMM HEMpPEphIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB I pEUICHUS HEpPaBeHCTB. [IpuMEHEHHE CBOICTB HENPEPBHIBHBIX
GbyHKIMN 171 peneHus 3a1a4.

[lepBas 1 BTOpas mpon3BoHbie PyHKIMU. OnpeneneHue, TeOMEeTPUIECKU 1
(bU3UYECKUI CMBICI POM3BOIHON. Y paBHEHHE KacaTeIbHOM K rpaduKy (QyHKIIHH.

[IponzBoaHbIE AJIEMEHTAPHBIX GyHKIHA. [IpouszBoaHas CYMMBlI,
IIPOU3BEICHHMSI, YACTHOTO U KOMIO3UIIUU (DYHKITUH.

MHoxkecTBa H JIOTHKA

MHOXeCTBO, Omepanuyd HaJl MHOXECTBAMU M WX CBOMCTBA. Jluarpammsl
Oiinepa- Benna. IIpuMeHeHHe TEOPETUKO-MHOKECTBEHHOIO —ammapara s
OMHUCAHUs pEaJbHBbIX MPOIECCOB W SBICHWM, MpPU PEIICHUU 3aady U3 APYrux
y4eOHBIX MTPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIECTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC
Yucsa ¥ BbIYUCTICHUA

Harypanbubie u nensle yucia. [[pyumMeHeHre TPU3HAKOB JAEIMMOCTH IEIbIX
yucesn, HauOonbiuil odmmit genutens (manee - HOJl) u HauMmensllee oOiee
kpatHoe (nanee - HOK), octaTtkoB mo Mojynto, anroputMa EBkinaa st perieHus
3a/1a4 B LIEJIbIX YHCIIAX.

KommuiekcHbie uwncna. AnreOpanueckass W TPUTOHOMETpUYECKas (POpPMBbI
3alUCU KOMIUIEKCHOTO uyucia. ApudMeTHYecKue onepanuu € KOMIUIEKCHBIMU
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yuciamMi. M300paxeHne KOMILIEKCHBIX YHMCENl Ha KOOPAWMHATHOW IUIOCKOCTH.
®opmyiia Myaspa.

KopHu n-oii crenenn n3 KOMILIEKCHOTO yncna. [ [puMeHeHne KOMIIEKCHBIX YUCEN
JUTSL perieHust GU3NYECKUX U reOMETPUUYECKUX 3a/1au.

YpaBHeHUs M HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEHl  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  TIOMOIIbIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHbIE METOJIbI  PEIICHMsI TOKa3aTeNbHBIX W  JOrapupMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAITBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM U COBOKYIMHOCTEW palMOHAIBHBIX,
UPPALMOHANIBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUUECKUX
3a/lay M 3a/1a4y U3 pa3InyHbIX 00JIacTell HAYKHU U peabHOM )KU3HU, HHTEPIPETALIUs
NOJIYYEHHBIX PE3YyJIbTATOB.

DYyHKIUH U TPAaPUKHU

I'paduk xommosunum (QyHkimid. ['eomeTpuueckne o00pas3bl ypaBHEHUH U
HEPaBEHCTB HA KOOPAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIINH, UX CBOMCTBA U TpadUKH.

['paduueckne Meroabl perieHUs ypaBHEHMM W HepaBeHCTB. | 'paduueckue
METO/bI pEUICHU 3a7a4 C IapaMETPaAMHU.

Hcnonb3oBanue rpagukoB (QYHKIUN ISl UCCIEAOBAHMUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPU PEHICHUM 3a7a4 W3 JPYTUX y4eOHBIX
MPEIMETOB U PECATBHOU KU3HMU.

Havana maTemaTH4ecKkoro aHajausa

[IpuMeHeHUE MPOU3BOAHOM K MCCIIEAOBaHUIO (DYHKIIMHA HA MOHOTOHHOCTH U
KCTpeMyMbl. HaxokieHre HanOoIbIIero 1 HAMMEHBIIET0 3HAYCHUH HeTIPEPHIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IpuMmeHeHne NPOU3BOAHOM [JIsi HAXOXKJICHUS HAWIY4YLIEro pPELICHUS B
MPUKIAAHBIX 3a7a4ax, Ui OIPENEJICHUS CKOPOCTM M YCKOPEHHMS Mpoliecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpasHbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHkuii. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

NuTterpain. ['eomeTpudeckuil CMbICH UHTErpaia. Berancinenue onpenenéHHoro
uHrerpana no gpopmyine Hetotona-JIeitonuua.

[IpuMeneHnue uHTErpana i HaXOXIAEHUS IUIOWAJAEH IUIOCKUX (Uryp u
00BEMOB TEOMETPUIECKUX TETI.

[Ipumepsr pemennit nuddepeHunanbHbIX ypaBHEHH. MaremaTudyeckoe
MOJICTUPOBAHUE pEAJbHBIX TMPOLECCOB € TNOMOIIbI0 Ju(depeHInaTbHBIX
YPaBHEHUM.

HNPEAMETHBIE PE3YJIbTATHI
K xonmy oOyuenmss B 10 kiacce OOyYarOmIMIICS TONYYHUT CIIEIYIOITHE
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MpEeAMETHBIE Pe3yJbTaThl MO OTJEIBLHBIM TeMaM (henepanbHOl pabouei mporpaMmbl
y4ueOHOro Kypca «Anredpa U Hayaia MaTEMaTUYECKOTO aHATU3a:
Yuciia v BIYMCICHUA:

CBOOOJHO OINEpPUPOBATh MNOHATHSAMHU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoAndecKass JapoOb, TMPOLEHThI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb IEHCTBUTEIBHOTO YUCTIA;

OPUMEHATh JPOOM U TPOIEHTHI JJIsl PEIIeHHs] NPUKIAJAHBIX 3aj]ad M3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

IPUMEHATH NPUOIMKEHHBIE BBIUUCIICHUS, IPABUIIA OKPYTJICHUSI, IPUKUAKY U
OIIEHKY p€3yJIbTaTa BEIYUCICHUN;

CBOOOJHO ONEpUpPOBaTH TOHATHEM: CTENEHb C LEJIbIM I[OKa3aTelieM,
UCIIOJIB30BATh MOAXOAILYI0 (OPMY 3alUCU ACHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHIATHEM: apU(METHUECCKUN KOPEHb HATypabHOU
CTEIICHHU;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTEIEHb C PAIIMOHAIBHBIM TOKa3aTeseMm;

CBOOOJIHO OIEPUPOBATh TMOHATUAMHU: Jorapudm dYHUCIa, NECATHYHBIC U
HATypaJIbHBIC JJOTapU(MBI;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: CUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMH: aPKCUHYC, aPKKOCUHYC M apKTaHT'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITHUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3jIMYHbIE METOJAbl PEIICHUS pPAlHOHAJIBHBIX U JIPOOHO-
pallMOHANBHBIX YPaBHEHMI, MPUMEHSITh METOJ HWHTEPBAJIIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHATUSAMH: MHOTOWIEH OT OJHOW MEePEeMEHHOMH,
MHOTOWIEH C HEeIbIMU KO PUIIMEeHTaMu, KOPHH MHOTOYJICHA, IPUMEHSTH JIeTICHUE
MHOIO4WI€Ha Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONpPEACNUTENIb MaTpUllbl 2 X 2 U €ro TIeOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOMCTBA ONpEAENUTENs] 2X2 MJi1 BBIYUCIEHUS €ro 3HAYEHUs,
MPUMEHSTh ONpPENEIUTENd [JIsi PEUIEHUsS CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIEIMPOBAThH PEAbHbIE CUTYAllMH C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIM C TOMONIIBKD MAaTpUILl W ONpPEAECIUTEIEH,
MHTEPIPETUPOBATH MOTYUYCHHBIN pPE3yIbTAaT;

UCIIOJIb30BaTh CBOMCTBAa JIEMCTBUH C KOpPHAMHM i MOpeoOpa3zoBaHUs
BBIPAYKECHHI;

BBITIOJIHSITH TPe0Opa30BaHUsI YMCIIOBBIX BhIPaKEHUM, COACPIKAIIUX CTEIICHH C
palMOHATIBHBIM [TOKA3aTEJIEM;

HCMOJIb30BATh CBOICTBA jorapuMoB JUTSL npeoOpa3oBaHUs
TorapuMUYECKUX BBIPAKECHUI;



CBOOOJHO ONEPUPOBATh HOHATHSAMHU: HpPpPALMOHANbHBIC, MOKA3aTeJIbHbIE WU
JorapuMUUECKre ypaBHEHUs, HAXOAUTh UX PEUICHHS C TTOMOIIBIO PaBHOCHIbHBIX
NEPEXO/10B MM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1711 TPeoOpa3oBaAHUS
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO  ONEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJIEIUPOBATh peajbHble CUTyalldd Ha S3bIK€ aiaredpbl, COCTaBIATH
BBIPQKEHUS, YPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajnreopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEpPUPOBATH MOHATHIAMH: (QYHKIUS, CIOCOOBI 3amanust (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpaduKoB HyHKITH;

CBOOOJTHO OINEpUPOBATh MOHATHSAMHU: 00JIACTb OMpPEAENIEHUs M MHOKECTBO
3HaYeHUH (PYHKIHUU, HYITU QYHKIIMHA, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU: 4ETHBIC U HEYETHBIC (PYHKIINH,
NepUoNYeCKUe QYHKITHH, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIHH, MAKCUMYMBI U
MUHUMYMBbl (YHKIUM, HauOoJsiblllee M HauMEHbIlee 3HayeHHe (QYHKIMM Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CTEIIEHHAs (PYHKIUS C HATYpaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEJIbIM
nokaszaTenieM, rpauk KOpHS n-oil CTeneHu Kak (PyHKUIUMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpOBaTh NOHATHUAMHU: JIMHEIHAs, KBaJpaTU4yHash W JPOOHO-IHHENHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO OIEpUpOBaTh MOHATHSAMH: ITOKa3aTellbHAs U JIorapupMuueckas
GbyHKIMM, WX CBOWCTBAa W TrpadUKH, HCIOIL30BaTh MX TpadUKH I pelIeHUs
YPaBHEHH;

CBOOO/IHO ONEPUPOBATH MOHATHIMMU: TPUTOHOMETpHUECKAs
OKPY’KHOCTb,

OlpesiesieHue  TPUTOHOMETPUUECKUX  (PYHKIMHA  YHCIOBOTO  apryMEHTa;

UCMOJb30BaTh Tpadukd (GyHKUMHA JUIsi  HUCCIIEJOBAHUSA IPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIpaKaTh (OpMyJIaMU 3aBUCHUMOCTH MEKy BEIMUNHAMU;

Hauyana maTemaTH4ecKOro aHajmu3a:

CBOOOIHO OMNEpUPOBATh MOHATUAMM: apHUPMETHUECKas U TeOMETpHUYEcKas
nporpeccusi, 0eCKOHEUHO yObIBaloIIasi FTeOMETpHUUECcKas MPOrpeccusi, TMHEHHBIN U
HKCMOHEHLIUAIBHBINA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTaHTE;

WCIIONB30BaTh MPOTPECCUU Ui PEHICHUS peajbHbIX 3a7ad NPHUKIAJIHOTO
XapakTepa;

CBOOOJIHO ONEPUPOBATH NOHATUSAMU: MOCIENOBATEIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEA0OBATEIBHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE TIOCJIEIOBATEIHHOCTH,
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IIOHUMATh OCHOBBI 3apOXICHUS MAaTEMAaTHYECKOr0 aHajau3a KakK aHalInsa
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: HENPEPBhIBHbIE ()YHKIIMH, TOUYKH pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO OINEpUPOBATH MOHATHEM: (DYHKIIMS, HENpepbIBHAs Ha OTPE3KeE,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIJIsi pelIeHUs 3a/1a4;

CBOOOJHO OINEpPUPOBATh TOHATUAMU: TI€pBasi U BTOpask MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BECHHUS, YACTHOIO M KOMIIO3UILIUU
IBYX (YHKIIHH, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh F€OMETPUUYECKU U (PU3NUYECKUI CMBICT MPOU3BOAHON IS
peuieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJHO  OMEpUPOBATH  MOHATHUSMHU:  MHOXECTBO, ONEpalud  Haj
MHO>KECTBAMU;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN aIapar JiJisi ONUCAHUS PEaIbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: OIMpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIBLHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K xonny oOyuenuss B 11 kjacce oOyyaroluics TMOJYYUT CIIETYIOIINE
IPeIMETHBIE PE3YIbTAThI 110 OTACIBHBIM TeMaM (eepaabHoi paboueit mporpaMmbl
y4eOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOT0 aHAIIN3a:

Yucaa v BIYUCICHUS:

CBOOOTHO OMIEPUPOBATH MOHIATUSIMU: HATYPAIbHOE U LI€JI0€ YUCII0, MHOKECTBA
HATypPAJIbHBIX U LIEJIBIX YKCEJI, UCIIOJIB30BATh NMPU3HAKH JIEIMMOCTH LEbIX YUCEN,
HO/I n HOK HaTypaibHBIX 4HMCEN OJ PEIICHUs 3a4ad, NPUMEHSATh AITOPUTM
EBximna;

CBOOOJTHO OIEpPUPOBATh IOHATHEM OCTaTKa 10 MOMAYJIO, 3alHChIBAThH
HaTypaJIbHbIEC YUCJIA B PA3JIMYHBIX NO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOO/IHO OMNEpPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIC YHCIIa B ainreOpanveckor u
TPUTOHOMETPUYECKON (PopMe, BBHIONHITH apu(METUUECKHUE ONEepalii ¢ HUMU |
n300paxaTh Ha KOOPAMHATHOMN IMJIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJHO OMEPHPOBATH TOHITHUSIMHU: WPPANHMOHATIBHBIC, IMOKA3aTEIbHBIE |
jgorapuMHUUECKUE HEPABEHCTBA, HAXOAUTh HUX PEUICHUS C  [OMOIIBIO
PaBHOCWIBHBIX MIEPEXOJIOB;

OCYLIECTBJISITh OTOOP KOpPHEH IpU pEHIEeHUH TPUTOHOMETPUYECKOIO
YpaBHEHUS;

CBOOOJHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSITh  HeoOXoauMble  (OpMyJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS

1



CHCTEMBI U COBOKYITHOCTEH pallOHAIBHBIX, HPPALMOHATBHBIX, TOKA3aTEIbHBIX U
Jorapu()MUUECKUX YpaBHEHHI U HEPABEHCTB;

peraTh palroHaJbHBIE, UppaIroHalIbHEIE, noKa3aTebHbIE,
jgorapuMHUUecKue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
COJIepIKaIIfe MOAYJIH U TapaMeTphI;

NPUMEHSATH TpaduUecKre METOBI JJI PEIICHUs] YpaBHEHH U HEPABEHCTB, a
TaKXke 3a/1a4 C mapaMeTpamu;

MOJICTHPOBATh peallbHbIe CHUTYalldd Ha s3BIKE aireOpbl, COCTaBIAThH
BBIPQXKCHHSI, YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBl IO YCJOBHIO 3a/ayH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJETM C HCIOJIB30BAaHUEM armapara aireophl,
MHTEPIPETUPOBATH MOJYUYCHHBIH PE3yNIbTaT.

DYyHKIUHN U TPaPUKH:

CTpOUTh TpadUKH KOMIO3UIHMH (PYHKIUH C TOMOIIBIO 3IIEMEHTAPHOTO
MCCIICJIOBAHUS U CBOMCTB KOMITO3UITUH JBYX ()YHKIIHIA;

CTPOHTH T€OMETPUIECKUE 00pa3bl ypaBHEHUI U HEPABCHCTB HA KOOPIMHATHOM
TUIOCKOCTH;

CBOOOJTHO  ONEpPHPOBATH TMOHATUSAMHU: TpaQuUKHd  TPUTOHOMETPHUUECKUX
byHKIINIA;

NPUMEHSATh QYHKIMHA U1 MOJICTMPOBAHUS W WCCIEAOBAHUS PEaTbHBIX
IPOILIECCOB.

Havayia MmaTemaTnyeckoro anajmsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEIOBaHUSI (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HAUOOJIbIlIEE U HAUMEHBIIIee 3HAaUeHHsI (PYHKIIMN HETIPEPHIBHOW Ha
OTpE3Ke;

UCIIOJIb30BaTh TMPOU3BOJHYIO MJIsi HAXOXKICHHS HAWIYUYIIEro pEIICHUS B
MPUKJIAIHBIX, B TOM YHCJIE€ COIIMAIbHO-D)KOHOMUYECKHUX, 3a/1a4ax, JIsl ONpeIeNeHuUs
CKOPOCTH M YCKOpPEHHUS TpoIliecca, 3aaHHOro GopMyIIoi min rpagukom;

CBOOOJTHO  ONEPHPOBATH TMOHATHSMHU: MEpBOOOpa3HasA, OMNpeneIEHHBIN
WUHTETpal, HAaXOIUTh IEPBOOOpA3HbIC DIIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HAXOAUTh TUIOMIAAHN TUIOCKUX (PUTYp B OOBEMBI TENl C MOMOIIBIO WHTErpana;

UMETh MpPEACTaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAaHUHM Ha MpHUMeEpe
coctaBiieHus AuQhepeHITuaTbHbIX YpaBHEHU;

pelats NMpUKIaJHbIE 33aJaud, B TOM YHCIE COLHAIbHO-3KOHOMHYECKOIO U
¢u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOTO aHAIN3a.

TemaTH4eckoe NVIAHMPOBAHUE

10 kaace
Kosn4yecTBO 4acos 3JICKTpOHH]>Ie
n/ | Tema ypoka Beero Kontpo | IIpaktuuec | uu¢possbie
1| JbHbIE | KHe o0pa3oBareJIbHbIE
padoTbl | padoTHI pecypchl




MHOKECTBO,
omneparuu Haj
MHO>KECTBaMHU U
HUX CBOMCTBA

https://resh.edu.ru/sub
ject/51/10/

JlnarpaMmsbl
Ditnepa-Benna

https://resh.edu.ru/sub
Ject/51/10/

IIpumenenue
TEOPETUKO-
MHOKECTBEHHOT
0 anmapara JJis
pelIeHus 3a1a4

https://resh.edu.ru/sub
ject/51/10/

PanmonanbHbIe
YHCIa.
OOBIKHOBEHHBIE
U IECATUYHBIE
Apodu,
IIPOIICHTHI,
OECKOHEYHBIE
MIEPUOIUUECKHE
npobu

https://resh.edu.ru/sub
ject/51/10/

PanmonanbHbie
YyHCIa.
OOBLIKHOBEHHBIE
U IECITUYHBIC
1podu,
IIPOIICHTHI,
OECKOHEYHBIE
MIEPUOIUUECKHE
apobu

https://resh.edu.ru/sub
ject/51/10/

[Ipumenenue
npoOeii u
MIPOLIEHTOB JJIs1
peleHus
MIPUKJIITHBIX
3a/1a4

https://resh.edu.ru/sub
ject/51/10/

[Iprumenenune
npoOeii u
MIPOILIEHTOB JIJIs1
pelieHus
MPUKJIIATHBIX
3a/1a4

https://resh.edu.ru/sub
Ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

JIeHCTBUTEIBHBIC
4yHucla.

https://resh.edu.ru/sub

8 ParmmonansHbIe U .
UppaIOHATbHbI Ject/51/10/
€ uncna
Apudmernuecku
g | ©omepamnnc https://resh.edu.ru/sub
JENCTBUTEIBHBIM Ject/51/10/
1 YHCJIaMH
Monyinb
10 NEUCTBUTEIBLHOT https://resh.edu.ru/sub
0 YHCJIa U €ro ject/51/10/
CBOMCTBA
[Tpubnuxeénnbie
BBIUKCIICHUS,
npaBuia
11 | OKpyrienus, https://resh.edu.ru/sub
HPUKUIKA U Ject/51/10/
OIICHKA
pe3yibTaTa
BBIYHCJICHUM
OCHOBHEBIE
METO/IbI
DEIUCHHA HEbIX https://resh.edu.ru/sub
12/ apoduo- ject/51/10/
palroHaIbHBIX
YpPaBHECHUH U
HEPaBEHCTB
OCHOBHEIE
METOIBI
PEIHCHIA HEIIbIX https://resh.edu.ru/sub
13 | n podro- ject/51/10/
palroHaIBHBIX
YPaBHEHUU U
HEPABEHCTB
OcHOBHBIC
METOIBI
PETICHI TEIBIX https://resh.edu.ru/sub
14 u apoGo- ject/51/10/
panroOHaIBLHBIX
YpPaBHEHUU U
HEPABEHCTB



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MHoOTro4JIEeHEI OT

OJTHOM
[IEPEMEHHOM.

15 Jlenenne https://resh.edu.ru/sub
MHOTOYJICHA Ha Ject/51/10/
MHOT'OYJICH C
OCTaTKOM.

Teopema besy
MHOro41eHsbI ¢
1 HEJIbIMU https://resh.edu.ru/sub
6 | koaddurmentam oct/51/10/
u. Teopema
Buera
Pemterine cicren https://resh.edu.ru/sub

17 JIMHEHHBIX oct/51/10/
ypaBHEHUU Jecto /LUl
Pemrerine crcren https://resh.edu.ru/sub

18 | mmmeHHEX ject/51/10/
ypaBHEHUH
Martpuna
CHCTEMBI
JIMHENHBIX
YPaBHEHHUM.

Onpenenurens

19 | MATPHIEI 2x2, https://resh.edu.ru/sub
ero ject/51/10/
F€OMETPUYECKUI
CMBICIT B
CBOMCTBA;

BBIUHCIICHHUE €TO

3HAYCHHUS

Onpenenurenb

MaTpUIBl 2X2,

€ero

TeOMETPUYCCKHMA https://resh.edu.ru/sub

20 .

CMBICH U ject/51/10/
CBOMCTBA,;

BBIUHCIICHHUE €TO

3HAYCHHUS

[Ipumenenune

o1 | OTIpenienuTens https://resh.edu.ru/sub
JUTSL pEIICHUS ject/51/10/

CHCTEMBI



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

JIMHEUHBIX
YpPaBHEHUM

22

Pemenune
MIPUKJITATHBIX
3a7a4 C
MIOMOILBIO
CUCTEMbI
JIMHEHMHBIX
YpPaBHEHUM

https://resh.edu.ru/sub
ject/51/10/

23

Pemenue
MIPUKJIATHBIX
3a7a4 C
IMOMOIIbIO
CUCTEMBbI
JIMHEHMHBIX
YPaBHEHUM

https://resh.edu.ru/sub
ject/51/10/

24

KonTtponpHas
pabora:
"PanimoHajibHBIC
YpaBHEHUS U
HEpPABEHCTBA.
CucreMsl
JIMHEMHBIX
ypaBHEeHUI"

https://resh.edu.ru/sub
ject/51/10/

25

DyHKIHS,
CIIOCOOBI
3aaHus
byHKIHN.
Bzaumno
oOpaTHbIC

byHKIIH.
Kommo3umnus

byHKIHA

https://resh.edu.ru/sub
ject/51/10/

26

I'padux
byHKIIH.
DneMeHTapHbIe
peoOpa3oBaHMs
rpaduxoB
byHKIII

https://resh.edu.ru/sub
ject/51/10/

27

O0nacTb
ONPEJICIICHUS U
MHO>KECTBO
3HAYCHUU

https://resh.edu.ru/sub
ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

¢ynkuuu. Hynu

(GyHKIUH.
ITpomexxyTkun
3HAK
MTOCTOSIHCTBA
YeéTHbie 1
HEYETHBIE
(GyHKIUH.

28 [Mepuoanueckue https://resh.edu.ru/sub
GyHKIUH. ject/51/10/
IIpomexyTku
MOHOTOHHOCTH
byHKIUH
Maxkcumymsl 1
MUHHUMYMBbI
GyHKIIH.

29 HauGomnbmiee u https://resh.edu.ru/sub
HAaUMEHBIIIEE ject/51/10/
3HAUYCHHE
byHKIMY Ha
IPOMEKYTKE
JIuHeliHasl,

30 ;gi%ﬁgﬂmaﬂ 1 https://resh.edu.ru/sub

N Ject/51/10/
JMHEWHas
byHKIMHA
DneMeHTapHOoe
MCCIICAOBARHIE | https://resh.edu.ru/sub

31 | mocTpoeHue oct/51/10/
rpaduKOB ITUX Jeeho L
byHKIHA
DJIeMEHTapHOe
HCCHICAOBARIE | https://resh.edu.ru/sub

32 | moctpoeHue ioct/51/10/
rpaduKOB ITUX Jecho L
byHKIHHA
Crtenenn ¢

33 | HeTBM https://resh.edu.ru/sub
ITOKA3aTCIICM. ject/51/10/
bunom Herotona

34 CreneHs ¢ https://resh.edu.ru/sub
LENBIM ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

IoKaz3aTeJieM.
buaom Hrrorona

CreneHHas

byHKIMS C

HaTypaJIbHBIM 1 https://resh.edu.ru/sub
35 | meneM ject/51/10/

nokasareneMm. E€

CBOMCTBA U

rpaduk

KontponbHas

pabora:
36 "CTeneHHas https://resh.edu.ru/sub

bysxmms, Eé ject/51/10/

CBOMCTBA U

rpagux"

ApudmeTruecku
. E;;(;};:I;Hoﬁ https://resh.edu.ru/sub

CTEIeHU U €TO welSUAl

CBOMCTBA

Apudmernuecku
- E;;(;I;):I;mﬁ https://resh.edu.ru/sub

CTETNIEHH U €T0 welSLA

CBOMCTBA

[TpeoGpazoBanus

HHUCTIOBBIX https://resh.edu.ru/sub
39 | BeIpaXkeHUH, ject/51/10/

coJieprKaIux

CTEINEHU U KOPHU

[IpeoGpazoBanus

HHCIIOBBIX https://resh.edu.ru/sub
40 | BeIpa)XCHUH, ject/51/10/

coZieprKalnx

CTEINEHU U KOPHU

[IpeoGpazoBanus

HACIIOBBIX https://resh.edu.ru/sub
41 | BBIpaXKEHHUI, ject/51/10/

coJieprKalnx

CTENEHU U KOPHU

HppaunoHaibHbl https://resh.edu.ru/sub
42 | e ypaBHEHUS. i

o papien Ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MECTOAbI

peLICHUs

HppalrOHaJIbHbI

X YpaBHEHUHU

HppanuoHaibHbl

€ YpaBHEHMUSI.

OcHoBHBIE https://resh.edu.ru/sub
43 | meTonBI ject/51/10/

peleHus

UppalyoOHaIbHbI

X YpaBHEHUN

HppanmonanbHbl

€ YpaBHEHMUS.

OcHoBHbIE https://resh.edu.ru/sub
44 | meTOombI ject/51/10/

pelieHus

ppalyoHaIbHbI

X YpaBHEHUU

PaBHOCHUIIBHBIC

HepPEXO0/Ibl B https://resh.edu.ru/sub
45 | pemenun ject/51/10/

UppalyoHaIbHbI

X YpaBHEHUNU

PaBHOCHIIBHBIE

IePEXO/Ibl B https://resh.edu.ru/sub
46 | pemeHUM lect/51/10/

UppalyoHaIbHbI

X YpaBHEHUN

PaBHOCHIIBHBIE
i g:g:;)él;l B https://resh.edu.ru/sub

HppalyoHaIbHbI ecloLAl

X YpaBHEHUU

PaBHOCHIIBHBIE

NIepexXobl B https://resh.edu.ru/sub
48 | pereHnu ject/51/10/

HppalyoHaIbHbI

X YpaBHEHHHU

CBoiicTBa

rpaguK KopHs n- https://resh.edu.ru/sub
49 | oii cTeneHu Kak

$yHKIMIU
oOpaTHOM

ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

CTEIEHH C
HaTypaJIbHBIM
IIOKa3aTeNeM

CBoiicTBa 1
rpaduk KopHs N-
OU CTEINEHU KaK

50 GyHKITUHH https://resh.edu.ru/sub
o0OpaTHO Ject/51/10/
CTEIICHHU C
HATypaJbHBIM
ITOKa3aTeIeM
KonTponbHas
pabora:
Croidcta n https://resh.edu.ru/sub
o1 rgaQ)HK KOpHsI N- oct/51/10/
Ol CTEIECHM. JECULIZY]
HppaunoHaibHbl
€ ypaBHeHuUs"
CrernieHs ¢
5p | DAUMOHATBHBIM https://resh.edu.ru/sub
[I0Ka3aTelieM U ject/51/10/
e€ cBolicTBa
Crerniens ¢
53 | PAIOHATLHBIM https://resh.edu.ru/sub
[I0Ka3aTelIeM U ject/51/10/
e€ cBolicTBa
CrernieHs ¢
54 | DAUMOHATBHBIM https://resh.edu.ru/sub
[I0Ka3aTeJIEM U ject/51/10/
e€ CBOMCTBA
IToxa3aTenpHas
55 bynkius, eé https://resh.edu.ru/sub
CBOICTBa U ject/51/10/
rpaduk
Hcnonn3oBanue
56 g;t{‘%g;aﬂ J— _https://resh.edu.ru/sub
pemeHs ject/51/10/
YpaBHECHUH
57 ?pcalg);f;OBaHHe https://resh.edu.ru/sub
(yHKLIH U1 ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

peLICHUs

YpPaBHEHUM

Iloka3aTenbHbIC

YpaBHEHMUS.

OcHOBHbIC https://resh.edu.ru/sub

S8 | MeTOII ject/51/10/
peleHus
MOKa3aTEIbHBIX
YpPaBHEHUM
Iloka3atenbHbIC
ypaBHEHMUS.

59 8;?:;3516 https://resh.edu.ru/sub
peleHus Ject/o1/10/
MMOKa3aTeJIbHBIX
YPaBHEHUM
Iloka3atenbHbIC
ypaBHEHMUS.

OcHoBbIC https://resh.edu.ru/sub

60 | meTOnBI o5 1/10/
pelieHus JELUD AL
ITOKa3aTeJIbHBIX
YpaBHEHUM
KontponsHas
pabora:

61 "TToka3areapHast https://resh.edu.ru/sub
(byHKIHSL. Ject/51/10/
Iloxa3aTenbHbIC
ypaBHEeHUS"

Jlorapudm

62 | umcma. CroficTsa https://resh.edu.ru/sub
norapudma Ject/51/10/
Jlorapuwm . https://resh.edu.ru/sub

63 | uucna. CBoMCTBa -
norapudma Ject/51/10/
Jlorapudu . https://resh.edu.ru/sub

64 | uncaa. CBoiicTBa iect/51/10/
norapudpma Jecho L
HecATHHEIE I https://resh.edu.ru/sub

65 | HaTypaJIbHbIE -
norapupMbl Ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

JlecsaiTuuHbIC U

https://resh.edu.ru/sub

66 | HaTypaJibHbIE :
forapudMbI Ject/51/10/
[IpeoGpaszoBanue

67 BBIPKCHHIA, https://resh.edu.ru/sub
coJiepIKaIuX Ject/51/10/
jorapupMbl
[IpeoGpaszoBanue

63 BBIPKCHHIA, https://resh.edu.ru/sub
coJiepIKaInX Ject/51/10/
jorapupMbl
[IpeoGpazoBanue

69 BBIPKCHHIA, https://resh.edu.ru/sub
coJepIKaInX ject/51/10/
norapupMbl
Jlorapupmuueck

70 | @ bynkuus, eé https://resh.edu.ru/sub
CBOICTBA U Ject/51/10/
rpaduk
Jlorapudmuyeck

71 | byHKIHS, €€ https://resh.edu.ru/sub
CBOWCTBa U Ject/51/10/
rpaduk
Hcnonw3oBanue

79 ;p;iil;aﬂ J— https://resh.edu.ru/sub
pemmens Ject/51/10/
YpaBHEHUM
Hcnonw3oBanue

73 E)I;quig;aH i https://resh.edu.ru/sub
pemmeHs ect/51/10/
YpaBHEHUU
Jlorapudmuaeck
1e ypaBHCHHSI.
OcroBHbre https://resh.edu.ru/sub

74 | meTozEl ject/51/10/
peIIeHHS
norapugmMuIecK
UX YpaBHEHUU

75 gg;ﬁiﬁfg;:w https://resh.edu.ru/sub
OCHOBHBIE Ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

METOJIBI

peLICHUs
aorapuMuIecK

X YPaBHEHUU

Jlorapupmuueck

1€ YpaBHEHHS.

6 8§f§;§me https://resh.edu.ru/sub
peIICHMS ect/51/10/
jorapupMuIecK
UX YPaBHECHUH
PaBHOCHIIBHBIE

77 gzgfeﬁff ’ https://resh.edu.ru/sub
norapupMUIECK ect/51/10/

VX YPaBHECHUH
PaBHOCHIIEHBIE

78 g:ﬁfﬁff ’ https://resh.edu.ru/sub
UX YPaBHECHUH
KontponsHas
pabora:

79 "Jlorapudmmuuec https://resh.edu.ru/sub
Kast QyHKIHS. ject/51/10/
Jlorapudmuyaeck
ue ypaBHeHus "

Cunyc, KocuHYC,

80 ii?ﬁ;ﬁ https://resh.edu.ru/sub
YHCII0BOTO ect/51/10/
aprymeHTa
Cunyc, KOCHHYC,

Coramronc https://resh.edu.ru/sub

81 | koraHrenc eUE110]
YKCIIOBOTO Jecuo1/10/
aprymeHTa
Apkcunyc,
axranrene https://resh.edu.ru/sub

82 | apkTaHreHc T
YHCJIOBOTO J
aprymeHTa



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

Apkcunyc,
apKKOCUHYC U

https://resh.edu.ru/sub

83 | apkTaHreHc !
YUCJIOBOTO ect/51/10/
aprymeHra
Tpuronomerpuu
€CKas
OKPY’KHOCTBD,

gq | OTpesienenue https://resh.edu.ru/sub
TPUTOHOMCETPHUYIC |eCt/51/lO/
cKkuX (pyHKIUH
YUCJIOBOI'O
ApryMCcHTa
Tpuronomerpuu
€CKas
OKPY’KHOCTD,

g5 | Ompesienenue https://resh.edu.ru/sub
TPUTOHOMCTPHUYIC |€CU51/10/
ckuX (pyHKIUH
YUCJIOBOI'O
dPrymMCcHTa

86 %C;%iiieemme https://resh.edu.ru/sub
CKHe q)opMy.HLI |€Ct/51/10/

87 Spcpi%iiieemme https://resh.edu.ru/sub
CKUE (I)OpMy_]'H,I |eCt/51/10/

88 Spcpi%iiieemme https://resh.edu.ru/sub
ckue (popMyIIbl ect/51/10/

89 ?p?r%iiieemme https://resh.edu.ru/sub
CKHE (I)OPMYJ'IBI ect/51/10/

90 ?pl;erooipoa;gigx: https://resh.edu.ru/sub
CKHUX BBIPOKEHHUH ect/51/10/

91 ?plfr%i%a;fﬁ;ﬁz: https://resh.edu.ru/sub
CKUX BBIPAXKECHHI ect/51/10/

IT
peaspasonaie https://resh.edu.ru/sub
92 | TpUTOHOMETpUYE

CKHUX BBIPaXEHUM

ject/51/10/
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[IpeobpazoBanue

https://resh.edu.ru/sub

93 | TpUrOHOMETpHUYE _
CKHX BBIPKEHHUH ect/51/10/
94 igii;i;emme https://resh.edu.ru/sub
CKHMX YpaBHEHHUH ect/51/10/
P
95 TSEZ};IZ;GTPH% https://resh.edu.ru/sub
CKHX YPaBHEHMI ect/51/10/
P
96 nglri:f,;ﬂpme https://resh.edu.ru/sub
CKHX YpaBHEHHI ect/51/10/
97 fg;lri:zidemme https://resh.edu.ru/sub
CKUX ypaBHEHHUIA ect/51/10/
P
08 Tgiiiiidemme https://resh.edu.ru/sub
CKHX YpaBHCHHUH ect/51/10/
99 fgﬁiﬁﬁdemme https://resh.edu.ru/sub
CKHX YpaBHEHHUH ect/51/10/
10 fgﬁiﬁﬁdemme https://resh.edu.ru/sub
0 | crux ypaBHEHUI ect/51/10/
KontponpHas
pabora:
10 efﬁ;f OHOMETPHE https://resh.edu.ru/sub
1 BBIPAXKEHUS U ect/51/10/
TPUTOHOMETPHUE
CKHE YpaBHEHHUS"
IlocnenosaTenbH
OCTH, CHIOCOOBI
10 iiiﬁiimmﬂm https://resh.edu.ru/sub
2 octeii. Meton ect/51/10/
MaTeMaTU4ECKOU
UHYKIUU
MOHOTOHHBIE U
10 ﬁgﬂiﬁﬁgiﬁfjﬁ; https://resh.edu.ru/sub
3 |ocm. Ucropus ect/51/10/
aHaIM3a
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https://resh.edu.ru/subject/51/10/

OECKOHEYHO

MaJTbIX
10 | ApudpmeTnyecka https://resh.edu.ru/sub
4 | s mporpeccus Ject/51/10/
10 | F'eomerpuyeckas https://resh.edu.ru/sub
5 | mporpeccus Ject/51/10/
beckoneuno
10 | yOwiBatorias https://resh.edu.ru/sub
6 | reomerpuueckas ject/51/10/
porpeccust
Cymma
10 Sgif;;gz; https://resh.edu.ru/sub
! reOMETPUYECKOU ect/51/10/
Iporpeccuun
JInHEenHbIN U
AKCTIOHCHIIUATIbH
10 | sr1if poct. Yucno https://resh.edu.ru/sub
8 |e. ®opmyna Ject/51/10/
CJI0KHBIX
IPOLICHTOB
JluHenHbIN U
AKCIOHEHLIUAJIbH
10 | br1it poct. Yncmno https://resh.edu.ru/sub
9 | e. ®opmyna Ject/51/10/
CJI0KHBIX
IPOLICHTOB
Hcnonws3oBanue
IPOTPECCUU JIS
11 | pemenus https://resh.edu.ru/sub
0 | peanbHBIX 335124 ject/51/10/
MIPUKJIIATHOTO
Xapakrepa
KonTponbpHas
11 ],?aGOTa: https://resh.edu.ru/sub
1 [TocnenoBarens oct/51/10/
HOCTH U Jectioli U/
nporpeccun’
11 g;gi;ii?;f https://resh.edu.ru/sub
2 crolicTsa Ject/51/10/
11 | Touka pa3psiBa. https://resh.edu.ru/sub
3 | ACHMITOTHI ject/51/10/
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rpadukoB

byHKIMMA
CgolicTBa
11 | byHknumii https://resh.edu.ru/sub
4 | HeTIpepBIBHBIX HA Ject/51/10/
OTpE3Ke
CaoiicTBa
11 | byHKIHI https://resh.edu.ru/sub
5 | HeNpepBIBHBIX HA Ject/51/10/
OTpE3Ke
Meton
11 | uHTEepBAJIOB AJIs https://resh.edu.ru/sub
6 | pemcHus Ject/51/10/
HEPaBEHCTB
Meton
11 | uHTEepBANIOB AJIs https://resh.edu.ru/sub
7 | peuieHHs Ject/51/10/
HEPaBEHCTB
Meton
11 | uHTEpBAIOB JIJIS https://resh.edu.ru/sub
8 | pemenus Ject/51/10/
HEPaBEHCTB
[Ipumenenue
11 ;i?[HZTiIBHHX https://resh.edu.ru/sub
9 @ynitfnﬁ o ject/51/10/
peleHus 3a1a4
[Ipumenenue
12 EIZEHZTZBHHX https://resh.edu.ru/sub
0 (byHI:quﬁ TUISt Ject/5S1/10/
pelieHus 3a1a4
12 E;g;jiozz:fepaﬂ https://resh.edu.ru/sub
e e Ject/51/10/
Onpenenenue,
12 | reoMeTpHUYCCKUIT https://resh.edu.ru/sub
2 | CMBICT Ject/51/10/
MIPOU3BOTHOU
Onpenenenue,
12 | pusnveckuii https://resh.edu.ru/sub
3 | cMbICH Ject/51/10/
MIPOU3BOIHON
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YpaBHeHue

12 | kacaTenbHOMH K https://resh.edu.ru/sub
4 | rpaduky Ject/51/10/
byHKIUMA
YpaBHeHue
12 | KacaTeabHOH K https://resh.edu.ru/sub
5 | rpaduky Ject/51/10/
byHKIUH
IT
12 aﬂi(;iff;;f;x https://resh.edu.ru/sub
6 Dy ject/51/10/
12 giiﬁiggg:x https://resh.edu.ru/sub
7 - ject/51/10/
[IpousBoaHas
CYMMBlI,
12 | mpowu3BeaeHUs, https://resh.edu.ru/sub
8 YaCTHOT'O U ject/51/10/
KOMITIO3UIINU
byHKIMMA
[IponsBoaHas
CYMMBlI,
12 | npousBeneHUs, https://resh.edu.ru/sub
9 YaCTHOTO U ject/51/10/
KOMITO3UIINHN
byHKIMA
[IponsBoaHas
CYMMBlI,
13 | mpowusBeaeHus, https://resh.edu.ru/sub
0 YaCTHOI'O U ject/51/10/
KOMITIO3UIINU
byHKIHHA
13 II;;);) TTpa(?HbHaH https://resh.edu.ru/sub
1 "TpoussoHas" ject/51/10/
[ToBTOpEHUE,
13 gg((:)f;\l/[eaiﬁz;um https://resh.edu.ru/sub
2 SHAHILI: ect/51/10/
"YpaBHeHus"
13 Hosropenue, https://resh.edu.ru/sub
g | oboOmenue, iect/51/10/
CHUCTEMaTHU3aIUs Jecto /LY



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

3HAHUM:
"®yHKMn"

13 II:IOT;I)TFI?EE:HM 1 1 https://resh.edu.ru/sub

4 pabora Ject/51/10/

13 Hrorosas https://resh.edu.ru/sub
KOHTPOJIbHAA 1 1 .

S pabota Ject/51/10/
[ToBTOpEHUE,

13 | 00061IEeHHE, 1 https://resh.edu.ru/sub

6 | cucremaru3anus ject/51/10/
3HAHUU

OBIIIEE

KOJIMYECTBO

YACOB IIO 136 10 0

I[TPOTPAMME
11 knacc

No HaumenoBanne KoinvecTBo yacoB DJIeKTPOHHbIE

H/' pa3zielioB u Bee Konrpoan | [Ipakruue | (uupposeie)

g TeM o | bIC cKHe o0pa3oBareibHbIE
NporpaMMmslI padoThI padoThI pecypchbl
HccnenoBanne

1 byHKIIUH ¢ 99 1 https://resh.edu.ru/subje
ITOMOIILIO ct/51/11/

MIPOM3BOTHOU

5 [lepBooOpa3Hast 12 1 https://resh.edu.ru/subje
U MHTETpaI ct/51/11/

I'padpuku
TPUTOHOMETPUY

3 €CKUX (D YHKIIHH. 14 1 https://resh.edu.ru/subje
Tpuronomerpuy ct/51/11/
€CKHE
HEpPaBEHCTBA
Hppaunonansx
bIC,

4 | TOKasaTerbHbie 24 1 https://resh.edu.ru/subje
n ct/51/11/
aorapupMHuIecK
1€ HEPaBEHCTBA
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Kommrekcubie https://resh.edu.ru/subje
S - 10 1 ct/51/11/
6 Harypasnbhbie u 10 1 https://resh.edu.ru/subje
IIeJIBIE YHCIIa ct/51/11/
CucreMsbl
palvOHATBHBIX,
UPPALMOHATIEHBI
7 X 12 1 https://resh.edu.ru/subje
ITOKa3aTeIbHBIX ct/51/11/
u
jorapupMuIecK
UX YPaBHEHUH
g 3amaun ¢ 16 1 https://resh.edu.ru/subje
napameTpaMmu ct/51/11/
[ToBTOpEHUE,
9 0000111EeHHE, 16 5 https://resh.edu.ru/subje
cHUCTEMaTU3aI1 ct/51/11/
s1 3HAHUM
OBIIIEE
KOJIMYECTBO
YACOB I10 136 10 0
ITPOTPAMME

®OEJEPAJIBHASL PABOYAS IIPOI'PAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS»
IMMOACHUTEJIBHAS 3AIIMCKA
I'eomeTtpus siBisieTcss OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHUs, TaK Kak OOECIIEYMBACT BO3MOKHOCTh W3YUCHUS JIUCITUILINH
€CTECTBEHHOHAYYHOW HAIMPABICHHOCTH W TMPEAMETOB TYMaHUTApHOTO IMKJIA.
ITockoJbKy JTOTHYECKOE MBIIIIEHHE, (POPMUPYEMOE MPH U3YUSHUH 00 yJarOITUMUCS
MOHATUMHBIX OCHOB TE€OMETPHUH, MPH JOKA3ATEIHLCTBE TEOPEM M IOCTPOCHUHU
LEMOYKH JIOTUYECKUX YTBEPIKICHUM MPU PEIICHUH T€OMETPUYECKUX 3a]1a4, YMEHHUE
BBIIBUTaTh W ONPOBEPrarb TUMOTE3bl HEMOCPEICTBEHHO HWCHOJB3YIOTCA IIpH
peIIeHUH 3a7a4 €CTECTBEHHO-HAYYHOTO 1UKJIA, B YaCTHOCTH (PU3MYECKUX 3a/ad.
enp ocBOeHUS porpaMmbl yueOHOTo Kypca «I'eomeTpusi» Ha yriayoi€¢HHOM

3


https://resh.edu.ru/subject/51/11/
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YPOBHE - pa3BUTHE MHAMBUAYAJIBHBIX CIIOCOOHOCTEN 00YyYarOIUXCs IPU U3YUECHUU
r€OMETPUHU, KaK COCTaBJSIOUIEH TmpeaMeTHOW obOmactu «Marematuka U
nHopMatrka» yepe3 odecriedueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIONb30BAHUS
0osee rIyOOKMX reOMETPUYECKUX 3HaHUU U ACHCTBUH, crieln(UUHBIX T€OMETPUH,
Y HEOOXOJMMBIX JJIs1 YCIIEUTHOrO Mpo(hecCHOHaIBbHOro 00pa30BaHUsl, CBI3aHHOIO C
HCIIOJIb30BaHUEM MATEMATUKHU.

[IpropuTeTHBIMH 3aJlayaMu Kypca TeoMEeTpUM Ha YriyOJE€HHOM YpOBHE,
PaCHIMPSAIONIMMY U YCUIIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

pacmMpeHue MpeICTaBICHUS O T€OMETPUU KaK 4aCTH MHPOBOM KYJIBTYPBI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dopMHUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHbIX (UIypax Kak o
BOKHEUIINX MAaTeMAaTUYECKUX MOJENSAX, IMO3BOJISIIOIIUX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SIBIEHUS OKPYKAIOIIET0 MUPa, 3HAHUE NOHATUHHOIO anmnapara o pasaeiy
«CtepeoMeTpusi» yueOHOTO Kypca Fr€eOMETPHH;

dbopMupoBaHUE  yMEHHS BJIAJETh OCHOBHBIMH  TIOHSATUSIMHU 0
NPOCTPAHCTBEHHBIX (UTypax W WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dopMyn U yMeHUE UX NPUMEHATb, YMEHHUS JI0Ka3bIBaThb TEOPEMbl U HAXOJIUTh
HECTaHAapTHBIE CIIOCOOBI PellIeHUs 3aa4;

dbopMHUpOBaHUE YMEHHMs PACllO3HABATh HA YEPTEkKaX, MOJEISIX U B peaJbHOM
MUpPE MHOTOIPAHHUKH U Tejla BpAIIECHUS, KOHCTPYHPOBATH TI€OMETPUUYECKUE
MOJIEIIN;

dbopMHUpOBaHHE TOHMUMAaHUS BO3MOXHOCTH AKCHOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX Teopui, (HOpMUPOBaHHE TMOHMMAHHUS POJU AKCHOMATHUKHU TPH
IPOBEAECHUU PACCYKICHUM;

dbopMHUpoBaHUE yMEHHUS BIAJETh METOJAMH JIOKa3aTEeIbCTB M AJTOPUTMOB
peleHns, yMEHHs UX PUMEHSTh, TPOBOJAUTH 10KA3aTEIIbHBIE PACCYXKIEHUS B XOE
peuieHns  CTEpEOMETPUYECKMX  3aJad M 3aJad € [PAKTHYECKUM
cogepxanueMm,DenepasibHas padouas nporpamma | Marematuka. 10-11 kiaccel
(yroyOnénneiii - ypoBeHb) (opMHUpOBaHHME TMPEACTABICHHS O HEOOXOAUMOCTH
JI0Ka3aTeIbCTB TMpPU OOOCHOBAaHUM MATEMATUYECKUX YTBEPXKIECHUH U POIU
AKCOMAaTHKH B IPOBEICHUU AEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEH 00y4arounxcs, MO3HaBaTEIbHON aKTUBHOCTH, HUCCIIEI0BATEIBCKUX
YMEHUU, KpUTUIHOCTH MBILIJICHUS, HUHTEPECA K U3yYEHHUIO T€OMETPHH;

(dopmupoBanue (YyHKIHMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH:
YMEHHS paCIO3HABaTh MPOSIBICHUS TI'E€OMETPUUECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHbIX JKU3HEHHBIX CUTYalMsIX W MPU U3YUYECHHUH APYTHX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJEITMPOBAHUSA DPEAIbHBIX CUTyallMd, HCCIIEIOBAHMS IIOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALNUN MOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATENbHBIMH JUHUSAMHU y4yeOHOro Kypca «I'eomerpusi» B
10-11 «xmaccax sBasitorcs: «lIpsiMple ©W  TIJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukm», «Tema  BpameHuss», «Bexkroppl ©  KOOpIMHATBI B
IIPOCTPAHCTBEY, «/|BM>KEHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe B PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
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MOHATUSMUY», PEJIEBAHTHBIX TEOMETPUH Ha yriyOaéHHOM ypoBHE o0yuenus B 10-11
KJIacCaX, OTHOCUTCA KO BCEM COJEp)KaTelIbHBbIM JIMHHUSIM Y4YeOHOro Kypca, a
(opMHUpOBaHME  JIOTMYECKMX YMEHHMH  pacopenensieTcss He  TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO U 10 rojgaM oOydenus. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTataMm ocBoeHust DenepanbHoit padboueit
MPOrpaMMbl, pacHpeneNEéHHbIM MO rojaM OOYyYeHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMPOCaM O0ydaroIuecs
oOpamiaJiucb ~ HEOJHOKpPATHO. ITO  TMO3BOJISIET OpPraHU30BAaTh  OBJIAJICHUE
reOMETPUUYECKUMU MOHATUAMH M HaBBIKAMHU MOCJIEA0BATENBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEeMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY F€OMETPUUYECKHUX MPEJCTaBICHUN 00yJarolInuXxcs, pacluupsis U yriryouss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona k U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3gaTb  ycloBua i auddepeHUanuuM  00y4yeHHUs,  IOCTPOEHUS
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeYuTh YriyOnEHHOe
U3y4YeHHE TeOMETPUM KaK COCTaBJIIoONIeH yueOHoro npenamera «MaTtemaTukay;

MOJIFOTOBUTHh OOYYaIOMIUXCS K TMPOAOJKEHUIO M3YyUYEHUS MaTeMaTHKU C
yuéToM BbIOOpa Oynymied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro Kypca «l'eomeTpusi» Ha YIIIyOJEHHOM YpPOBHE
orBoauTtcs 204 vaca: B 10 kiacce - 102 yaca (3 yaca B Hezento), B 11 kimacce - 102
gaca (3 yaca B HEJICJIIO).

COAEPXAHUE OBYUYEHUA
10 KJIACC
IIpsiMble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHUSL ~ CTepeoMeTpuu. Touka, mOpsMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKUECH,
rapajulesibHble W CKpelmuBaromuecss npsaMmble. [Ipu3Hakum CKpemmBarOmuxcs
npsMeIX. [lapamienbHOCTh OPSIMBIX U ITIOCKOCTEN B IPOCTPAHCTBE: MAPAJIICIIbHBIC
MPSIMBIE B IPOCTPAHCTBE, MAPAJIICITBHOCTD TPEX NPSIMBIX, HAPAUIEIIbHOCTD MPSIMOMN
u miockocTd. llapannenbHoe W LEHTpalbHOE MPOEKTUPOBAHHE, M300pa)KeHUE
¢uryp. OCHOBHBIE CBOWMCTBa MapaJIEIHLHOTO MpOeKTHpoBaHus. 300paxeHue
buryp B mapayuienbHON TPOSKITNHU. YTIIbI C COHAMPABIEHHBIMU CTOPOHAMH, YTOJ
MEXY NPAMBIMU B TpoCcTpaHCTBE. [lapannenbHOCTh MIIIOCKOCTEN: MapAIUICIIbHBIE
IJIOCKOCTH, CBOICTBA IapalIeIbHBIX IIJIOCKOCTEH. [Ipocrenimue
MPOCTPAHCTBEHHbIE  (UTYPHl HA IUIOCKOCTH: TETpadJp, MapauleIeIuIe],
MOCTPOCHUE CEUCHUH.

[TeprieHAUKYIJISIPHOCTH MPSIMOM U TJIOCKOCTH: MEPIEHAUKYJIAPHBIE MPSMBIE B
MPOCTPAHCTBE, IMPSMBIE MapajuICbHbIE W NEPHNECHAMKYISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTA TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOu
MEePIIEHANKYIIAPHON IJIOCKOCTH. OproronansHoO€ MIPOEKTUPOBAHHUE.
[TeprieHAUKYJISIp U HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IMJIOCKOCTH, PACCTOSHUE
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OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (PUTYpBI HA IMIIOCKOCTb. [lepneHanKyIsapHOCTh
IJIOCKOCTEN H3HAK IMEPIEHAUKYISIPHOCTA JABYX IUIOCKOCTEM. TeopeMa o TpEX
MEPIEHANKYIISIPAX.

Yrisl B NPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYTI'PAaHHBIN
yroJjl, JIMHEHHBIA yrojl IBYTPAHHOIO yria. TpEXrpaHHBIM MU MHOIOTPAHHBIE YIJIBI.
CBoOIICTBA IJTIOCKHUX YIJIOB MHOTOIPAaHHOTO yria. CBOMCTBA IUNIOCKUX U IBYTPaHHBIX
YIJI0B TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB I TPEXTPAHHOTO YIJIA.
MHororpaHHUKH

Buael MHOrorpaHHMKoOB, pa3BEépTKa MHOrorpa’Huka. [Ipusma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHas PU3Mbl, OOKOBAs U IMOJIHASI IOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npaMOYroibHbIN apalijieIenune]] u ero cBoiictea. Kparuaiiime
OyTH Ha NOBEPXHOCTH MHOrOrpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMa [Tudaropa. [Tupamuaa: n-yronbHas nupaMmujia, IpaBUIbHAS U yCeUEHHAs
nupamuabl. CpoiicTBa pébep U OOKOBBIX TIpaHeW MNpaBUIBHOW NUPAMUJIBI.
[IpaBuyibHBIE MHOTOIPAHHUKH: MpPAaBUJIbHAs MNpHU3Ma U MpaBWIbHAs NUpPaAMHUJA,
npaBUJIbHAS
TpeyrojibHas NHUpaMHa M TPaBWIbHBIA TeTpasap, KyO. IlpencraBienue o
PaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’dAp, JOAEKA3IP U UKOCADIP.

Boruncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHaiv, YIJibl.
[Tnomans OOKOBOW TOBEPXHOCTH U IIOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOIA b OCHOBAHUH, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH NpsiMoi ipu3Msbl. [Tnomans
OOKOBOI TMOBEPXHOCTHM M NOBEPXHOCTH NPAaBUIBHOW NHpaMHUABI, TeOpema o
IUIOLIAIN YCEYEHHON TUPAMU/IBIL.

CuMmMeTpuss B INPOCTPAHCTBE.  OJEMEHTbl CHMMETPUM  IPaBHJIBHBIX
MHOTOI'paHHUKOB. CUMMETpPHS B IPABUIBHOM MHOTOTPaHHUKE: CHMMETPUS
napajuleienunea, CUMMETpPUS IPABUIBHBIX IPU3M, CHUMMETPHUs IPAaBUIbHOU
IUpaMUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPBl KOJUIMHEAPHBIC, COHAIPABJICHHBIE W  IMPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€ICTBUSI ¢ BEKTOpAMU: CIOKEHUE
U BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXCHUE BEKTOpa Ha
gucyio. CBOKCTBA CIOKEHUs BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpA HA YHUCIIO.
IlonsTe KOMIUTaHAapHBIE BEKTOpBI. [IpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamnenenunena. Teopema O pasloKEHHMM BEKTOpa II0  TpEM
HEKOMIUIAHapHBIM  BeKTOopaM. lIpsAmoyrosnsHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpPAMHATaMHM BEKTOpa U
KOOpJMHAaTaMU TO4YEK. YToda Mexay BekTopamu. CKalspHOE MPOU3BEACHHE
BEKTOPOB.

11 KJIACC
TeJsia BpameHnust

[lonATHs: UMIAMHAPUYECKAsT TOBEPXHOCTb, KOHUYECKASI IOBEPXHOCTD,
cepuueckass MOBEPXHOCTb, oOpasyromue noBepxHocTed. Tema BpalueHwus:
LWIMHIAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxeHnue chepsl
U IUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cepe. M300paxkeHne Tes BpalleHUs Ha
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miockocTu. Pa3BépTka nununapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO TMapajuienenunega u ciaefactBus u3z He€. OObEM mpsiMod U
HAKJIOHHOM NpPU3MBI, LWIKHAPA, TUpaMHuIbl U KoHyca. O0BbEM mapa v I1apoBOro
CerMeHTa.

KoMOuHanuy Ten BpallleHus U MHOTrOrpaHHukoB. llpu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHAs OKoJo uuiauHApa. Ilepecedyenne cdepbl u mapa c
miockocThio. Kacanue mapa u cdepsl miockocTeio. [loHATHE MHOrOrpaHHuKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallleHuUsI.

[Inomaar MOBEPXHOCTH UMIMHAPA, KOHYCA, IMJomaas cepbl U e€ yacTeil.
[lonobue B mpocrpaHcTBe. OTHOIIEHHME O0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nonoousix ¢uryp. IlpeobpasoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnit MHOTOTPAaHHUKOB M TEJ BpAIllEHUsI: CEYSHUS LIUITUHApPA
(mapajmienbHO M MEPIEeHIUKYJISPHO OCH), CEYeHHUs KoHyca (MapajuieibHoe
OCHOBAHHUIO U MPOXOJSIEE Yepe3 BEPIIMHY), CEUEHUS I11apa, METOAbl TOCTPOCHUS
CEUCHMI: METOJI CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYILEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepanuu Hajl BEKTOpaMu. BeKTopHOE YMHOKEHHE
BEKTOpOB. (CBOICTBAa BEKTOPHOrO yMHOXeHUS. [IpsaMoyronpHas cucTema
KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PaznokeHue BeKTopa IO
6a3ucy. KooparHaTHO-BEKTOPHBIN METO] IPU PEIICHUN T€OMETPHUUECKHUX 3a/1a4.
JABUKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OToOpakeHus. J[B)KeHHS U PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWH. Buasl JBWKEHHI: TapajulelbHBIA TIEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHasT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.

HPEAMETHBIE PE3YJIbTATHBI

K xoniy 10 kiaacca o0ydaromuiicss HAy9uTCS:

cBOOO/IHO ONIEPUPOBATH OCHOBHBIMHU IMOHATUSMU CTEPEOMETPUHU TPU PELIEHUN
3a/1a4 U MPOBEJICHUH MaTEMAaTUYECKUX PaCCYKICHUI;

OPUMEHATh AKCUOMBI CTEPEOMETPUM U CIIEICTBUS M3 HHUX IPU PEIICHHUU
reOMETPUYECKUX 3a/a4;

KJIACCU(PUIIMPOBATh B3aWMHOE PACIIOJIOKCHHE TMPSMBIX B TMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B POCTPAHCTBE;

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YIJIAMH B TIPOCTPAHCTBE:
MEKly IPSIMBIMU B IPOCTPAHCTBE, MEXK1Y MIPSIMOM U MIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU,

CBOOOJIHO paclo3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (MpHU3Ma,
MUpaMuJia, TPsIMOYTOJIbHBIN Mapasuienenune, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPAaHHHUKH, BBIOUpas OCHOBaHMUA TS
KJIacCU(UKALIH;
CBOOOAHO  OMEpPUPOBATH  MOHSATHUSAMH,  CBSI3aHHBIMH  C  CEUYCHUEM
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MHOTOI'PaHHUKOB IJIOCKOCTHIO;

BBIMOJHATH MapajlieIbHOE, LIEHTPAIbHOE U OPTOTOHAIIBHOE MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBINOJIHATH U300paKeHUs PUTYp HA IJIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB pA3JIMYHBIMU METOJAaMU, BBIIOJIHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepxy, cOOKY, CHU3Y;

BBIUUCIATH IUIOMIAA MOBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma, TUPAMUA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO ONEpPUPOBATh MOHATUSIMU: CUMMETpPHSI B POCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITMIOJHATh ACUCTBUS HaJ BEKTOPaAMU;

pemiatb 3aJauyd  Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKWX OTHOUICHUH W
HaXO0XJCHHE T'C€OMETPUUYECKUX BEIWYUH, MPUMEHSS U3BECTHbIE METOJbl MpH
pEIICHUH MaTeMaTHYeCKHUX 3a/1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIIOXKHOCTH;

OPUMEHSATh  MNPOCTEHIMEe MpOrpaMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, MPEOOpPa30BBIBATHL M  HHTEPIPETUPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax M
PHUCYHKaX;

NPUMEHSTH MOTyYeHHbIE 3HAHHS HAa MPAKTUKE: CPAaBHUBATH U AaHAJIM3UPOBATH
peaybHbIe CUTYAllUU, TIPUMEHSTh U3yYEHHBIE MOHSATHUS B POIECCE MOMCKA PEIICHUS
MaTEeMaTU4YeCKu CHOpPMYITUPOBAaHHOW TMpOOJIEMBbl, MOJEIUPOBATh pPEaJbHBIC
CUTyallul Ha A3BIKE T'E€OMETPUU, HCCIENO0BaTh IOCTPOECHHBIE MOJEIHU C
UCIIOJIb30BAaHHEM T€OMETPUYECKUX MOHATHH U TEOpEM, arrapara anreopbl, pemarhb
IPAKTUYECKUE 3a]1a4M, CBI3aAHHBIC C HAX0XKACHUEM T€OMETPUUYECKIX BETNYUH;

UMETh TIPEACTaBICHUs] OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.

K konmy 11 kiacca o0yvaromuiicss HayIuTCs:

CBOOOJIHO ONEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMH C LIMJIMHIPHYECKOM,
KOHUYECKOHN U chepruecKoil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI MTOTYICHHUS;

ONEepUPOBaTh MOHATHAMH, CBS3aHHBIMHU C TeJaMHU BpAlllCHUs: IWIKHIPOM,
KOHYyCcOM, chepoii u mapowm;

pacro3HaBaTh TeJa BpalleHus (WINHAP, KOHYC, cdepa U map) U 0ObACHATH
CIOCOOBI IMOTYYEHUS TEJ BpaLECHUS;

KJIacCU(PUIMPOBATH B3aUMHOE PACTIONOXKEHHE C(Pephl U MIIOCKOCTH;

BBIYUCIIATH BEJIMUMHBI SIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaLeHHsI, 00BEMBI
Y IJIOIA U [IOBEPXHOCTENH MHOIOTPAHHUKOB M TEJ BPAILIEHHS], TEOMETPUUECKUX TEIT
C IPUMEHEHHEM (POPMYIT;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU, CBSI3AHHBIMH C KOMOWHALUSAMH Tell
BpAIllEHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B chepy 1 OmucaHHBIN
0KOJI0 cepsl, chepa, BHUCAaHHAS B MHOIOIPAHHHUK WM TEJIO BPaIEHUS;

BBIUMCIISATh COOTHOILIEHHSI MEXIY IUIOMAJsIMU NOBEPXHOCTEH M oO0BEMaMu
MMOJOOHBIX TEI;



M300pakaTh U3ydaemble (UTYpHI, BBIIOJHATH (BBIHOCHBIE) MIIOCKUE YEPTEXKH
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUJ CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMsI TeJl BpallleHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M MPEOOpPa3oBbIBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAHUHAT;

peliaTb TeOMETPUYECKUE 3a/1a4yd Ha BBIYMCIICHUE YIIIOB MEXAY NPAMBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JO IJIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TPHU PEILICHUU;

CBOOOJTHO ~ OMNEpPUPOBATHh TMOHATUAMM, CBSI3AHHBIMU C JBUKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBIMIOJHATh M300paXKEHUs] MHOTOTPAaHHMKOM U Tl BpallleHus Npu
napajijieIbHOM MepeHoce, IIEHTPaIbHON CHMMETPHUH, 3€pKaIbHON CUMMETPUH, TIPH
MIOBOPOTE BOKPYT MPAMOU, TpeoOpa3zoBaHus MOA00HS;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB M TEJI BpPAILCHUS: CEUYCHUS LMIUHIpPA
(mapajmienbHO M MEPIEeHIUKYISIPHO OCH), CEUYeHHUsi KOoHyca (mapajuieibHoe
OCHOBaHHIO U MPOXOALIEE Yepe3 BEPUINHY ), CEUEHUS 111apa;

UCIIOJIb30BaTh METOABl IIOCTPOEHUS CEYEHWIl: METOJ CJIEI0B, METO.X
BHYTPEHHETO NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IUIOCKOCTH;

JOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS;

NPUMEHSATh T€OMETPUYECKUE (PaKThl Il pEIICHUsI CTEPEOMETPUUECKHX 3a]1a4,
IIPEAIIONIAraINUX HECKOJIBKO IIaroB PEIEHUs, €CIIN YCIOBHSI IPUMEHEHHUS 3aaHbl
B SIBHOW M HESIBHOU (popme;

pemarb 3aJadyd  Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOUICHUH U
HaXO0XJACHUE N'€OMETPUUECKUX BEJINYMH;

OPUMEHATh NPOTPAMMHBIE CPEICTBA W AIIEKTPOHHO-KOMMYHHUKALIHOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4;

OPUMEHSATH NOJIYYCHHBIEC 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U
OLICHMBAaTh PEAJIBHBIE CUTYallUH, NPUMEHATH HW3YUYEHHBIE IIOHATHSA, TEOPEMBI,
CBOWMCTBa B TMpoOIlECCE IOWUCKA pELIEHUS MaTeMaTH4ecKd CGHOpMYyTUPOBAHHOM
po6JieMbl, MOIETTUPOBATh peabHbIEC CUTYAllUU Ha A3BIKE F€OMETPUHU, UCCIIE0BATh
IIOCTPOEHHBIE MOJENIN C HCIOJIb30BAHHUEM TI€OMETPUYECKUX IOHATHI U TEOpEM,
annapara aiareOpsl, peniaTh MNPAKTUYECKHE 3a/aud, CBSI3aHHBIE C HAXO0XKICHHEM
r€OMETPUYECKUX BEJIMUYNH;

UMETh MPEACTABICHUS 00 OCHOBHBIX JTallax pPa3BUTHS TI'€OMETPUU Kak
COCTaBHOMOO OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM KaK COCTAaBHOM YacTH
dyHIameHTa pa3BUTHS TEXHOJIOTH

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC



HanmMmeHnoBanue
pa3jaesioB U TeM
MPOrpamMmbl

KoauuecTBO 9acoB

Bcer Kontpoasun
0 ble padoThI

IIpakTHuyeck
ue padoTsl

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBare/ibH
ble pecypchl

Bsenenue B
CTEPEOMETPUIO

23 1

Bzanmnoe
pacIoOKEeHHE
prIMI)IX B
MPOCTPAHCTBE

[TapannenbHOCTH
MIPpsAMBIX U
IJTIOCKOCTEN B
MIPOCTPAHCTBE

[IepnennukymnspHoc
Th MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

25 1

VYTriasl U pacCTOSAHUS

16

MHororpaHHUKH

Bexkrtops! B
MIPOCTPAHCTBE

12

[ToBTOpEHME,
0000111eHHE U
CHCTEMATH3ALIHL
3HAHUU

OBILEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 6

11 kaacce

Ne
n/n

HanmMmeHoBanue
pa3aesioB U TeM
NPOrpamMmbl

KoanuecTBo 4acoB

Bcero
padoTbI

KonTposabHbie

JyeKkTpoHHBbIE (LM (pPOBHIE)
o0pa3oBaTe/IbHbIC pecypchl

AHanmuTuueckas
reOMETPUs

15 1

https://resh.edu.ru/subject/17/11/

[ToBTOpEHUME,
000011IeHHE U
CHCTEMAaTH3aIHs
3HAHUI

15 1

https://resh.edu.ru/subject/17/11/
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O0BéM
MHOTOTpaHHHKA

17

https://resh.edu.ru/subject/17/11/

4 Tena BpareHus

24

https://resh.edu.ru/subject/17/11/

IImomanu
MOBEPXHOCTHU H
00BEMBI KPYTIIBIX
Tl

https://resh.edu.ru/subject/17/11/

6 JIBokeHust

https://resh.edu.ru/subject/17/11/

[ToBTOpEHME,
00600mIeHuE 1
CUCTeMaTH3aIIHs
3HAHUU

17

https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

102



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

OEAEPAJIBHAA PABOYASA IIPOI'PAMMA VYYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AITMCKA

VY4eOnblii Kypc «BeposiTHOCTb U CTATUCTHKA» YTIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHHEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca yriayOia€éHHOTro
YPOBHSI Ha YPOBHE CpPeJIHETO 00Iero oopasoBaHus. Y4eOHbBIN Kypc MpeIHa3HaAuYeH
st GopMUpPOBaHUA Yy OOYYAIOUIUXCS CTATUCTUYECKOM KYJIbTYypbl U MOHUMAHUS
pPOJIM TEOPUHU BEPOSITHOCTEN KAaK MAaTeMAaTHYECKOTO MHCTPYMEHTA JJISI U3Y4YEHHUS
CIIy4ailHbIX COOBITHI, BEIMUMH U TpolieccoB. [Ipu n3yuenun kypca odoramaroTrcs
Ope/ICTaBIeHUs 00yYaroUuIMXxcsi O METOJaX HCCIEeNOBaHUS HM3MEHYMBOTO MUpA,
pa3BUBAETCS NMOHMMAaHHE 3HAYMMOCTH M OOLIHOCTH MAaTE€MaTUYECKUX METOJ0B
NO3HAHMS KaK HEOThEMJIIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHHU.

Cognepxanue y4eOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HaHUM,
MOJIYYEHHBIX MPU U3YyYEHUHU Kypca Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUN O CIy4YalHBIX BEJIMYMHAX W B3aMMOCBA3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEPAX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y oOydarommxcs J0IKHO cHOopMUpOBaThCS MPEACTABICHHUE O
HauboJee ynoTpeOUTENbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJENSX, UCTIONb3yEeMbIX
JUTSI OTTCaHUS aHTPOIIOMETPUUECKUX U JeMOorpaduueCcKUX BEIMYUH, TOTPEITHOCTEN
B Pa3JIMYHbIC POJIAa UBMEPEHUSX, JUTUTEILHOCTH 0€30TKAa3HON PabOThl TEXHUYECKHUX
YCTPOUCTB, XapaKTEPHUCTUK MACCOBBIX SIBICHHH 1 MPOIIECCOB B 00IIEeCTBE. Y YCOHBIH
Kypc sIBisieTcsi 0a30il [Ii OCBOCHHSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CTEIHAIIMCTaM HE TOJIBKO MHKEHEPHBIX CIEIUAIbHOCTEH, HO TaKKe
COILIMAJIbHBIX U TICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIE 00I11IE€CTBEHHbIC HAYKU
B 3HAUMTEIHFHONW Mepe UCIHOJB3YIOT amnmapar aHaiuW3a OOJbIINX JaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHUMAaeT OOCYXKICHHE 3aKOHa OOBIIHNX
yucea - (QYHIAMEHTAJbHOI'O 3aKOHAa MPHUPOAbI, HMEIOIIETO MaTeMaTHYECKYIO
dbopmanm3zaurio.

B cooTBeTCTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4YEOHOro Kypca
«BeposTHOCTP M CTaTUCTHKa» Ha YIIyOJEHHOM YPOBHE BBIJCJIECHBI OCHOBHBIC
conepkatenbHble TUHUU: «CiydaiiHble COOBITUSL U BepoATHOCTH» U «CiydaiiHble
BEJINYMHBI U 3aKOH OOJIBILIUX YUCET».

I[ToMHMO OCHOBHBIX JUHUU B y4e€OHBIA KypC BKIJIIOUEHBI 3JIEMEHThI TEOPUU
rpagoB M TEOPHUH MHOXKECTB, HEOOXOIMMBIE [JIsl TOJIHOLIEHHOTO OCBOCHHS
Marepuaja JaHHOTO Y4YeOHOro Kypca M CMEXHBIX MAaTeMAaTHYECKUX YYEOHBIX
KYpCOB.

Conepxanue muHun «CinydailHple COOBITUSI U BEPOSATHOCTUY CIIYKUT OCHOBOU
sl (OPMHUPOBAHUSL TPEJCTABICHUN O pacHpeleieHUN BEPOSITHOCTEH MEXy



3HAYCHUSAMU CIIy4YalHBIX BEJIMYMH. BaXHYIO 4acTh B 3TOM CONEPKATEIIbHOU JTUHUU
3aHUMAeT U3Y4YEHHE TCOMETPUUECKOTO W OWHOMHAIBHOTO paclpeliesieHuid u
3HAKOMCTBO C UX HENPEPBIBHBIMU AHAJIOTaMM - IMOKA3aTEIIbHBIM M HOPMAaJIbHbIM
pacupencIeHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMH  BCIMYMHAMH |
pacnpeneNeHUsIMA, AaKIEHTUPYIOT BHHMAaHHE OOYYAIONIUXCS Ha OIHMCAHWH |
W3YYCHUH CIyYalHBIX SBJICHUH C TMOMOIIBIO HEMPEPBIBHBIX (hyHKIHH. OCHOBHOE
BHUMaHHUE YACISACTCS IMOKa3aTSIIbHOMY U HOPMAJILHOMY PacipeIeICHUSIM.

B yuebHOM Kypce mpemaycMaTpuBaeTCs O3HAKOMHUTEIBHOE W3YYCHHE CBSI3H
MEXIy CIyJailHBIMM BCJIIMYMHAMHU W ONKMCAHHE O3TOH CBSA3M C IOMOIIBIO
KO3 (UIIMCHTa KOPPENAIMHM W €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
coJiep KaHMs Pa3BUBAIOT TeMY «JlnarpaMMbl paccerBaHMs», N3YYCHHYIO HA YPOBHE
OCHOBHOT0 00111ero 00pa3oBaHwsi, U BO MHOTOM OITUPAIOTCS Ha CBEJCHHUSI U3 KYPCOB
anreOpbl ¥ TEOMETPHH.

Emé omuH  2MeMeHT  colep)kaHWs, KOTOPBIM  mpejjiaraercs  Ha
03HAKOMHUTEILHOM YPOBHE - TIOCIICOBATCIIBHOCTh CIIYYalHBIX HE3aBHCHMBIX
COOBITHI, HACTYNAIONINX B SIUHUILY BpeMeHH. O3HAKOMIICHHE C PaCIpe/IeIICHHEM
BEPOATHOCTEH KOJUYECTBA TaKHUX COOBITUN HOCHUT pa3BUBAIOIIMNA XapakTep H
ABIIAETCS aKTyaJlbHBIM JJI1 OYIyIIUX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, TIICUXOJIOTHEH W
yIpaBIECHUEM.

Ha u3yuenue yueObHoro kypca «BepoaTHOCTh U CTATHUCTHKA» HA YIIIyOJIEHHOM
ypoBHe oTBoauTCs 68 wacoB: B 10 kimacce - 34 yaca (1 yac B Hexgemo), B 11 kiacce -
34 qaca (1 gac B Henelno).

COJEPKXAHUME OBYYEHMUA
10 KJIACC

I'pad, cBsaznbIi Tpad, mytu B rpade: nukibl u renu. CTeneHs (BaJeHTHOCTD)
BepmuHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnydaiiHble SKCTICPUMEHTHI (OTIBITHI) U CIyYaifHbIe COOBITUS. DIEeMEHTapHbBIC
coObITHs (MCXOJBI). BeposATHOCTH CiaydalHOro coOBITHSA. BIM30CTh YacTOTHI |
BEPOSITHOCTU COOBITHH. CiTydalfHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauuu HajJ COOBITUSIMU: TIEpECEUeHUE, 0O0BEUHEHNUE, TPOTUBOMOIOKHBIE
coObITud. Juarpammsl Ditniepa. @opmyiia CI0KEHUSI BEPOSITHOCTEN.

VYciioBHasE BEPOSITHOCTh. Y MHOXKEHHE BEPOSITHOCTEU. JlepeBo CiydailHOTO
skcniepumenTa. Gopmyna nosHou BeposTHOocTH. Dopmyna balieca. He3aBucumeblie
COOBITHSI.

bunapnsliil ciiyyalinblil onbIT (MCTIBITAHKE), YCIIeX U Heyaadya. HezaBucumble
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCIIBITAHUM 10 TIepBOro ycnexa. [lepectanoBku

4



u ¢akropuan. Yucno coueranuit. TpeyronapnHuk Ilackans. dopmyna OuHOMA
HeroroHa.

Cepus He3aBUCUMBIX HcTibITaHul bepHymmu. CinydyaiiHblil BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyvaitnas  BenmunHa.  Pacmpenenenue  BepositHocTed.  Jlmarpamma
pactpenenenusa. Onepanuu HaJ ClIy4YyallHBIMHM BelNWUYMHaMu. buHapHas ciaydaiiHas
BesmurHa. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TIE€OMETPUYECKOE U
OMHOMHUAIBHOE.

11 KJIACC

CoBMecTHOE pacrmpeaeNeHle ABYX CHy4YalWHbIX BeauuuH. HesaBucumbie
CJIy4ailHbIE€ BEJIMYMHBI.

MaremaTuueckoe OXHUJaHUE CIy4YalHOW BEIWYMHBI (pacrpeeseHus).
[Ipumepbl TpUMEHEHHS MAaTeMaTHYECKOT0 OXMUJaHHS (CTpaxoBaHHUE, JoTepes).
MaremaTudeckoe OKuJaHhue OWHAPHOW CIydyalHOW BEJIWYMHBI. MaTeMaThueckoe
OXXMJAHUE CYMMBI  CIy4alHBIX BeJIMYMH. MaTeMaTH4ecKoe  OXUJIaHue
T€OMETPUYECKOTO U OMHOMHUAJIBHOTO PACTIPEICIICHHM.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIy4YallHOM  BEJIMYUHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM Cly4aiiHOM BeMMUMHBI. MaTteMaTudeckoe
0’KHMJIAHUE MPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CITyYalHBIX BEJIMUHH.
Jucnepcust W CTaHIApTHOE OTKJIOHEHHE OWHOMUAIBLHOTO pacHpe/iesieHus.
Jlucrniepcrs ¥ CTaHAAPTHOE OTKIIOHEHUE T€OMETPUYECKOTO PACTIPEICIICHHUS.

HepaBenctBo YeoniméBa. Teopema YeOwrméBa. Teopema bepnymmm. 3akon
OoNMpIIMX  4ucesl.  BBIOOpOYHBIM  MeTon — HcciedaoBaHui.  BeiOopodHbIe
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTENUIINX TUITOTE3 C TOMOIIBIO U3YYEHHBIX PACTIPEICIICHUM.

HenpepbiBHble cnydaiinble Benu4uHbL. [Ipumepbl. DyHKIUS IUIOTHOCTH
BEPOSITHOCTU paclpeiesicHus. PaBHOMEpHOE paclpeieieHue W €ro CBOWCTBA.
3amaun, NpUBOASIINE K MOKA3aTEJIbHOMY paciupeaesieHUI0. 3aauu, NPUBOASIIUE K
HOPMAJIBHOMY paclpeaeeHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeNbHOTO pacipeaesieHus, GQyHKIUS TUIOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO
pacnpenenenua. OyHKIHS IIIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACHPEACIICHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITMH.  3amauu,
pUBOAsIIIME K pactpenenenuto [lyaccona.

KoBapuarnus naByx ciaydaiiHbIX BenwumH. KoaddunmeHnt nuHEHHON
koppemsiuu. CoBMecCTHblE  HaONIOACHUA  JBYX  BEIMYHMH. BbIOOpOUYHBIN
ko3 dunmeHT koppensanuu. Paznuume Mexay JTUHEHHOW CBSA3BI0O M IPHYMHHO-
CJIEACTBEHHOM CBA3bI0. JIMHENHAs perpeccus, METOI HAMMEHBIIMX KBaPATOB.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy 10 kiacca o0ydaromuiicss HAyIUTCS



CBOOOJHO OMEpUPOBATh MOHATUAMM: Ipad, MIOCKUH rpad, CBI3HBIA rpad,
nyTb B rpade, Uenb, LUUKI, AEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOro
JKCIEPUMEHTA;

CBOOOJHO OINEPUPOBATH TMOHATUAMM: CIYYalHBIM SKCHEPUMEHT (ONBIT),
Clly4ailHoe coOBITHE, JIEMEHTapHOEe ClydallHOe COOBITHE (3JIEMEHTApPHBIM MCXO.)
CIIy4ailHOTO  OMbITA, HAXOAWUTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HAXOJUTh U (POPMYIUPOBATH COOBITHUS: TIEpeceYeHUE, 00ObEAUHEHNE TaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Dlinepa, KOOPAWHATHYIO MPSIMYIO JUUIS peleHusl 3aj]iay, MoJIb30BaThCs (HOpMYIIoi
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATH MOHATUAMU: YCIOBHAsI BEPOSITHOCTh, YMHOKEHHE BEPOSATHOCTEM,
HE3aBHCHMbIE  COOBITHS, JEPEeBO  CIy4YalHOIO  OSKCHEPUMEHTa, HaXOAMTh
BEPOSATHOCTU COOBITUH C TMOMOIIBIO TMpaBUjia YMHOXEHHUS, JIepeBa CIy4yalHOTo
OTbITa, HMCHIOJB30BaTh (POPMYNY MOJHOM BeposTHOCTH, (hopmyny baiieca mpu
pEelIeHUH 3a/ad, OMNpeAeNsITh HE3aBUCUMOCTh COOBITUH 10 (opmyse U 10
OpraHM3aluu CIYy4aiiHOTrO AKCIIEPUMEHTA;

NPUMEHSITh M3yYEHHbIE KOMOWHATOpHbIE GOPMYNBI I TEPEeUMCICHUS
AJIEMEHTOB MHOXECTB, JJEMEHTapHBIX COOBITUN CIIy4ailHOTO OINBITA, pPEIICHUS
3a/1a4 10 TEOPHUH BEPOSITHOCTEM;

CBOOOJHO  ONEpPUPOBATHh TMOHATHUSAMHU: OWHAPHBIA  CIY4YallHBIA  OMBIT
(uctipiTaHue), ycliex W Heyjada, He3aBUCHMbIE HCIBITAHUS, CEpUsl HCIBITAaHUH,
HaXOAUTh BEPOATHOCTHU COOBITHI: B CEpUU UCTIBITAHUM JIO TIEPBOTO yCIieXa, B CepUn
UCTIbITaHUW BepHyIIN, B ONBITE, CBA3aHHOM CO CIy4alHBIM BBIOOPOM M3 KOHEUHOU
COBOKYIHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHAMU: CIydailHas BEJIMYMHA, pacIpe/ielieHue
BEPOATHOCTEH, aMarpamMma pacrpejiesicHus, OuHapHas clydaiiHas BeJIWYHHA,
reOMETpUIEeCKOe, ONHOMHUAIBHOE pacipeielieHuE.

K xonmy 11 kaacca o0ydaromuiicss HAyIUTCS:

ONEPUPOBATh MOHATHSMH: COBMECTHOE PACIPEICIICHUE [BYX CIy4alHBbIX
BEJINYMH, UCIOJIb30BaTh TA0IMIly COBMECTHOTO pAaCMpe/leNIeHUs] ABYX CIydailHbIX
BEJIMYMH JUISl BBIICIICHUS PACIPENCIICHUS KaXXIO0M BEJIMYMHBI, OIPEACIICHUS
HE3aBUCUMOCTH CIy4YalHbIX BEJIUYNH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM MATEMATUYECKOTO OXKUIAHUS CIy9aiiHOU
BEJIMYMHBI (pacnpe/iesieHusi), IPUMEHATh CBOMCTBA MAaTEMATHUYECKOTIO OXKUIAHUS
MpY pENIeHUH 3a7a4, BBIYHUCIIATh MAaTEMAaTUYECKOE OXKUIaHUE OMHOMHUAIBLHOTO H
F€OMETPUYECKOT0 PACIPENCICHHUM;

CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: AUCIEPCHUS, CTAHJAPTHOE OTKIOHEHUE
CIIy4YailHOM BEJIIMYMHBI, TPUMEHSATh CBOMCTBA IUCIIEPCUU CIYYANHOW BEIUYUHBI
(pactpeneneHus) Mpu pelIeHUH 3a]ay, BBIYUCISTH JAUCIHEPCUI0O U CTAaHIAPTHOE



OTKJIOHEHHE T€OMETPUYECKOr0 U ONHOMMAIILHOTO PACIIPEIEICHUN;

BBIUUCIISATH BEHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHON BHIOOPKE U OILICHUBATH
XapaKTEepUCTUKU TE€HEpPaJIbHOM COBOKYNMHOCTHM JaHHBIX 1O BBIOOPOYHBIM
xapakTepucTukaMm. OLIEHUBAaTh BEPOATHOCTH COOBITUN M MPOBEPSATH MPOCTEHIINe
CTaTUCTUYECKHUE TUINIOTES3BI, NOJIb3YSICh H3YYEHHBIMHU PACIIPEACICHUSIMU

TemaTuyeckoe IIAHUPOBAHUE
10 kiace

KosmmuecTBo yacos DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBarTe/ibH
ble pecypchl

No HaumenoBaunue

n/ pa3aeyioB M TeM Bcer Konrpoabnbl | IIpakruyeckn
| nporpaMmmbl 0 e paboThI e paboThI

OIIEeMEHTBI
Teopuu rpadoB

Cnydaitnbie
OIIBITEHI,
Clly4alHbIE
COOBITHS U
BEPOSITHOCTH
COOBITHH

Onepanuu Haj
MHO’KECTBaMHU 1
COOBITHSAMH.
CnoxxeHne u
YMHOKEHUE
BEPOSATHOCTEH.
VYcnoBHas
BEPOSATHOCTD.
He3aBucumeie
COOBITHSA

DNeMEeHThI
KOMOWHATOPUKH

Cepun
MOCIICIOBATCIIHHBI
X MCHBITAaHUM.
HcneiTanus

5 bepnymu. 5 1
Crny4aiiHbIi
BBIOOD 13
KOHEUYHO

COBOKYITHOCTH




Crnyuaiinbie
BEJIUYUHBI U 14
pacnpeienenus

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

11 kaacce

n/n

HaumeHnoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoaunyecTBo yacos

KoHnTtpoabHubie

Bcero
padoThl

DJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBare/ibHbIE

pecypcsl

3aK0oH OOJIBIINX YUCET

DeMeHTbI
MaTeMaTUYECKOMI
CTAaTUCTUKH

HemnpepeiBHbie
CllydaiiHble BEJTMUHUHBI
(pactipenenenusi),
M0Ka3aTeIbHOE U
HOpMAaJIbHOE
pacrnpesaeneHus

Pacnpenenenue
ITyaccona

CBs3b MEXIY
Clly4yalHbIMU
BEJIMYMHAMHU

O06o0611EHNE U
CHCTEMAaTU3alusa 3HAaHUN

11 1

OBIIEE KOJIMYECTBO
YACOB II0 ITPOI'PAMME

34 1
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