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INOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma npeamera «Matematuka» it oOydaroniuxcest 10-11 knaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro 00111ero 00pa3oBaHusl B COOTBETCTBUHU C:

. ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepanum» (¢ "BMEHEHUSIMU );

. CII 2.4.3648-20 «CanuTtapHO-3MUIEMHOJIOTHIECKIE TPEOOBAHUS K OPTraHU3AIMsIM BOCIIUTAHUS U 00YUECHHUS, OTAbIXA U
037I0POBJICHUS IETEH M MOJIOCIKIY;

. CanlluH 1.2.3685-21 «I'urmeHudyeckue HOpPMAaTUBBI U TpeOOBaHUS K oOOecrneueHuto O€30MacHOCTH U (W)

0e3BpeHOCTH IS UeTIOBEKA (PAKTOPOB Cpeibl OOUTAHUS;

. ®I'OC COOQO, yrBepxkaeHHbIM npukazoM MuHoOpHayku PO ot 17.05.2012 Ne 413;

. [Tpukazom Munnpocsemienus: PO ot 12.08.2022 No 732 «O BHeceHMH U3MEHEHUM B (e/iepaibHbIi TOCY1apCTBEHHBIN
o0pa3oBaTeNbHbI CTaHAAPT CPEAHEro 00IIero oOpa3oBaHus, YTBEPKICHHbIA NMpUKa3oM MuHHCTEpCTBA 00pa3oBaHus U
Hayku Poccutickoit @eneparuu ot 17 masg 2012 1. No 413»;

. @OII COO, yrBepxkaeHHou nprukazoM Munnpocsenienus PO ot 18.05.2023 Ne 371.

. MeTronnueckuMu PEeKOMEHIAUSIMH 00 OCOOCHHOCTSAX TMpernojaBaHus MaTeMaTUKH B 00IIe00pa3oBaTEIbHBIX
opranuzaiusax Pecnyonnku Kpeim B 2023/2024 yuebuom romy https://krippo.ru/files/metod2024/1508/math.docx
B cootBerctBun ¢ ®I'OC COO yuebHbiii npeameT «MartemaTrka» U3ydaeTcs B paMKax TpEX y4eOHBIX KypcoB: « Anredpa

M Hayaja MaTeMaTHYecKoro aHamuza», «l'eomerpusi», «BeposTHocTh U cratuctuka». OOIlee KOJIWYECTBO YAaCOB,

HaIlpaBJIEHHBIX HA M3YyYEHUE MAaTEMATUKHU Ha yriyOneHHOM ypoBHE — 544: 1o 272 yaca B 10 u 11 knacce (8 yacoB B Henedo,

U3 HUX: «Anredpa u Hayajga MaTeMaTUYeCKOro aHaiau3a» - 4 yaca, «l'eomerpusi» - 3 yaca, «BeposITHOCTb U cTaTucTUKa» - 1

Jac).



https://krippo.ru/files/metod2024/1508/math.docx

YUYEBHBIN KYPC «AJITEBPA U HAUAJIA MATEMATHYECKOT' O AHAJIU3A»

VY4eOHbIi Kypc «Anredpa 1 Hayajla MaTEMaTUYECKOT0 aHAJIN3a» SIBJISIETCS] OJHUM U3 HauboJiee 3HAaYMMBIX B IpOrpamMmme
cpeaHero o0uiero o0pa3oBaHus, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET MHCTPYMEHTAIbHYIO 0a3y IJsl U3y4EHHUs
BCEX €CTECTBEHHO-HAyUHBbIX KYpCOB, a C JpPYrol CTOpOHBI, (OPMHUPYET JOTMUYECKOE M aOCTPaKTHOE MBIIICHUE
oOyuaroluxcst Ha ypoBHE, HEOOXOIMMOM I OCBO€HHUSI UH(POPMATHKHU, OOILIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTUX
JUCUUIUIMH. B paMKax JaHHOro y4yeOHOro Kypca oOy4arouiuecs: OBJIaJeBalOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOM HAYKH,
KOTOpast pOPMYJIUPYET CBOM TOCTHXKEHHSI B MaTEMAaTUYECKOH (hopme.

VY4eOHblli Kypc aireOpbl M Hadyall MaTeMaTHYeCKOrO aHajiu3a 3aKJaJblBa€T OCHOBY MJisl YCHEIIHOIO OBJAJACHUS
3aKOHaMHU (PU3UKH, XUMUHU, OMOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHACHIIMI Pa3BUTHS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIb30BATh UX IS
JanbHeiero oopa3oBaHus U B MOBCEJHEBHOM XU3HHU. B TO ke Bpems OBjajeHHe a0CTPAKTHBIMU U JIOTUYECKH CTPOTMMH
KOHCTPYKIMSIMUA aJIreOpbl M MaTeMaTHYE€CKOro aHajiu3a pa3BUBAECT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
MCTUHHOCTD, JTOKa3bIBaTh YTBEPXKJIEHUS C MOMOIIBI0O MHAYKIMU U PacCykIaTh NEAYKTUBHO, HCIOJIb30BaTh 0000IIEHUE U
KOHKPETH3a1I0, a0CTparupoBaHue U aHAJIOTUI0, (POPMHUPYET KPEaTUBHOE U KPUTUYECKOE MBIILJICHUE.

B xone u3ydenus yueGHOro Kypca «Anredpa v Havajla MaTeMAaTUYECKOTO aHalM3a» OO0y4arolIUecs MOJy4aroT HOBBIN
ONBIT PELICHMs IPHUKIAIHBIX 3a1a4, CaMOCTOSTEIBHOIO IOCTPOCHHUS MATEMATUYECKUX MOJEJIEH pPEalbHbIX CUTYallUH,
MHTEPIIPETALUU ITOJIYYECHHBIX PELICHUN, 3HAKOMATCS ¢ IPUMEpPaMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U
HCKYCCTBE, C BBIAAIOUIUMUCS MaTEMATHUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc 00JaaeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yeTcsi Kak 4epe3 yueOHbIi
Marepual, crocoOCTBYOMUNA (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS, TaK U 4Yepe3 crneupuKy yueOHOH AesITeIbHOCTH,
TpeOyroleld MPOJOKUTEIbHON KOHUEHTPALMK BHUMAHUS, CaMOCTOSTEIbHOCTH, AKKYpaTHOCTHM W OTBETCTBEHHOCTH 3a
ITOJTyYEHHBIA PE3YJIbTAaT.

B ocHoBe meTonuku o0yuyeHus aiareOpe M HayajlaM MaTeMaTHYeCKOro aHaju3a JIEKUT JEATeIbHOCTHBIA MPUHIHI
o0yueHus.

B crpykrype yuebOHOro kypca «Ainredpa W Hayajla MaTeMaTUYECKOTO AaHalli3a» BBIJCICHBI  CIIEIYIOIINE
coJiepKaTeNbHO-MeToAnueckre JuHUM: «Yucna u BbrauciaeHus», «OyHkunn u rpadukm», «YpaBHEHUS U HEPABEHCTBAY,
«Haganma marematmyeckoro a"aimsa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE JIMHHUU
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M3y4aloTcs Ha MPOTSHKCHUH JIBYX JIET OOy4YeHHsI Ha YpOBHE CPEIHEro oOIero oOpa3oBaHHs, €CTECTBEHHO JOTIONMHSS IPYT
Apyra W TIOCTENICHHO HACHIAsCh HOBBIMH TeMaMH M paszjaenamu. J[aHHBIH y4eOHBIH Kypc SBISICTCS WHTETPATHBHBIM,
MIOCKOJIbKY OOBEIMHSCT B ce0e co/lepiKaHne HECKOIbKUX MaTEeMAaTUYECKUX JTUCIUIUINH, TAKHX KaK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHallu3, TEOpHUsS MHOXKECTB, MaTeMaTWyecKkas JIorhmka W Jpyrue. [lo mepe Toro kak oOydaromniuecs
OBJIaJICBAIOT BCE O0JIee MMPOKUM MaTEMAaTHUECKUM almapaTtoM, Y HUX MOCIIEI0BaTENbHO (POPMUPYETCS M COBEPIIICHCTBYETCS
YMEHHUE CTPOUTH MAaTEeMATHYECKYIO MOJIEh PEATbHOW CUTYalluH, IPUMEHSTh 3HAHUS, TOJyYEHHBIC MTPU U3yYEeHUH y4eOHOTO
Kypca, IUIl PEIICHUS CaMOCTOSTENBHO C(HOPMYIHPOBAHHOW MAaTEeMAaTHYECKOW 3aJadd, a 3aTeM WHTEPIpPETUPOBATH CBOM
OTBET.

ConeprxarenbHO-MeTOauYeCKas THHUS «YHcna ¥ BRIYUCIICHHS» 3aBepiiaeT (GOpMHUPOBAHUE HABBIKOB HMCIIOJIb30BAHUS
JNEUCTBUTEIBHBIX YKCEN, KOTOPOe ObUIO HauaToO Ha YPOBHE OCHOBHOTrO oOI1iero oOpazoBaHus. Ha ypoBHe cpeaHero oo1iero
oOpa3oBaHusi 0cob00e BHUMaHUE ynensercs (OPMHUPOBAHWIO HABBIKOB PAIMOHATBHBIX BBIYMCIICHHUH, BKIIFOYAIOIINX B CeOs
WCITOJIB30BAaHUE DPA3TMYHBIX (OPM 3alMHMCH YUCIa, YMEHUE JACNIaTh NMPUKHUIKY, BHIOJHATH MPUOMKEHHBIE BBIYMCICHUS,
OLICHUBATh YHCIJIOBBIC BBIpAKEHHUSA, PabOTaTh C MAaTEMAaTUYECKUMHM KOHCTAHTAMH. 3HAKOMBIE OOYYAIOIIMMCS MHOXXECTBA
HATypalbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JIOMOJIHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B
KKJIOM U3 3THX MHOXECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIE €My crelu(uuecKkue 3aj1aui U Onepaiuu: JACJICHUE Harlelo,
OTIEpUPOBAHUE OCTATKAMU HA MHOXKECTBE IIEJIBIX YHCEJ, OCOOBIC CBOWMCTBA PAMOHAIBHBIX W HPPAIMOHAIBHBIX YHCET,
apu(pMeTHYECKUe Olepaluu, a TaKKe HU3BJIICUYEHHWE KOPHSA HATypaJIbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCE].
brnaronapsi mocnenoBaTeNbHOMY pPACIIUPEHUIO Kpyra HCIOJIb3YEMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSMHU HUX
MIPUMEHEHUS JIJIS PEIICHHSI Pa3TMIHBIX 3a7a4 (POPMHUPYETCS MPEACTABICHHUE O €IMHCTBE MAaTEMAaTHKH KaK HAyKH U €€ POJIH B
MOCTPOCHUU MOJIEJIEH peasbHOTO MHUPA, IMUPOKO UCIOIB3YIOTCS 00001IeHNE U KOHKPETU3aIIH.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PEaU3yeTcsl Ha MPOTHKEHUH BCEro OOydeHHUs Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsl, MOCKOJIbKY B KaXKI0M pasnene [IporpaMmsl mperycMOTPEHO pelieHHe COOTBETCTBYIONIUX 3a/1a4. B pe3ynpraTe
oOy4JaroIrecss OBJIAJICBAIOT PA3IMYHBIMU  METOJIAaMH PCIICHHS PallMOHANBHBIX, HMPPAIMOHAIBHBIX, ITOKa3aTCIbHBIX,
Jorapu(MUUECKHX U TPUTOHOMETPUYECCKUX YPaBHEHUN, HEPABCHCTB M CHCTEM, a TaKKe 3a/ad, COJCPKAIINX ITapaMeTphl.
[Tomy4yeHHBIE YMEHHUS MIUPOKO HCIIOIB3YIOTCS TMPU HCCIACAOBAHMHM (PYHKIIUH C TOMOIIBIO TPOWU3BOIHOMN, MPU PEIICHUH
MPUKIAAHBIX 33729 U 3a7a4 HAa HAXOXJICHHE HauOOJBIINX W HAUMEHbBIIWX 3Ha4YeHW (QyHkimu. [lanHas comepikaTeiabHas
JUHUS BKIIOYaeT B cebs Takke (OpMUPOBAHWE YMEHHUH BBIMONHITH pacdy€rel 1Mo QopMynaMm, Tpeodpa3zoBaHUs
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PalMOHAIIBHBIX, UPPALHOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TaKXKE BBIPAKECHUH, COIEPMAIIUX CTEINEHU U
norapudMbl. brarogapst u3ydeHuo aire0Opandyeckoro MaTepuana MpoOUCXOAUT AalIbHENIee Pa3BUTHE AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIIJICHUSI 00yYaromuxcs, GOPMUPYIOTCSI HABBIKM JIEITYKTUBHBIX PAaCCYXKIEHUM, pabOThl C CHUMBOJBHBIMU
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJAEC PAaBEHCTB M HEPAaBEHCTB. AlreOpa mpenajaraer
3¢ (PeKTUBHBIE UHCTPYMEHTHI JJI PEHICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3aja4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

ConepxarenpHo-MeToauuecKas JMHUA «DyHKIMH U TpaUKW» TECHO NEperieTaeTcsa ¢ APYTMMH JUHUSAMU Y4eOHOTro
Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3aJa€T IOCIENOBATENBHOCTh H3y4YeHUs Marepuana. l3ydeHue CTeneHHOu,
MOKa3aTeIbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUYECKUX (YHKUUW, UX CBOMCTB M T'pa(UKOB, UCHOJIb30BAaHUE (DYHKIIMIA
JUTSL pelIeHus 334 U3 JAPYTUX yYEOHBIX MPEAMETOB U PEATbHOW MKU3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM AHAIIU30M,
TaK U C pPelICeHUEM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Oosiblioe BHUMaHUE yaenseTcs ((OpMUPOBAHUIO YMEHUS BbIPAKaTh
(dbopMynamMu 3aBUCUMOCTH MEXIY Pa3IWYHbIMH BEJIMYMHAMH, MCCIEOBATh MOJyYeHHbIE (DYHKIMH, CTPOUTHh UX TpauKH.
Marepuai 3Toil coiepKaTeIbHOW JIMHUY HAIEJIEH Ha Pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH
MEXIy BEIMYMHAMHU B pPa3au4HON ¢opMe: aHaTUTHYECKOM, Trpaduueckoil u cioBecHOl. Ero usydenuwe crocoOCTBYET
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxartenpHas JnHUS «Hauyana MaTreMaTH4YeCcKOro aHaiau3a» IMO03BOJISIET CYIIECTBEHHO pacCIIMpPUTh KPYr Kak
MaTeMaTUYeCKHX, TaK M MPHUKIATHBIX 337a4, JOCTYITHBIX 00yJaronuMcs, TaK KaK y HUX TMOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKy CIOXKHBIX (PYHKITUH, ONIPEACNISITh UX HAUOOJbIITNE M HAMMEHBIITNE 3HAYCHUS, BBIYUCIIATD IJI0MAIU (GUTYp U 00bEMBI
T€JI, HAaXOJIWUTh CKOPOCTM M YCKOpEHMs mnpoueccoB. [laHHas conep:kaTenbHas JMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOCHUSI MATEMATUYECKUX MOJIENIEW PEaNIbHbIX CUTYalWd, IMO3BOJISECT HAXOAUTh HAWIYYIIEE PEIICHUE B NMPUKIAAHBIX, B
TOM YHCJIE€ COLMAIbHO-DKOHOMHYECKHX, 3a/adyax. 3HAaKOMCTBO C OCHOBAMHM MaT€MaTHYE€CKOTO aHajau3a CIocoOCTBYET
Pa3BUTHIO A0CTPAKTHOTO, (POPMAILHO-JIOIMYECKOT0 M KPEATUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUM pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaT€MAaTUKU B HayKe, TEXHHUKEe M HCKyccTBe. OOydaroniuecss y3HalOT O BBIIAIOMIMXCA Pe3ysbTarTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U 00 UX aBTOPaX.

ConepxarenbHO-MeToqUYeCcKas JUHUS «MHOXKECTBAa M JIOTMKA» BKJIOYAET B €0 AJEMEHThl TEOPUU MHOMKECTB U
MAaTeMaTUYECKOU JIOTUKU. TeOpETUKO-MHOKECTBEHHBIE ITPEACTABICHNS IPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MAaTEMATUKU U
npesiaraloT Haubojee YHUBEPCATbHBIN SI3bIK, 00bETUHSIONINI BCEe pa3/iebl MATEMATHKHU U €€ MPUIIOKEHNUN, OHU CBSI3bIBAIOT
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pa3Hble MaTeMaTHYeCKHE IUCIUIUIMHBI M WX TPUIOXKEHUS B eAuHoe Ienoe. [lodToMy BakKHO JaTh BO3MOXKHOCTH
oOyJaromemMycss TOHMMaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHONW MaTEeMaTHKHA M WCIONb30BaTh €ro s
BBIPQKCHHSI CBOUX MBICICH. [[pyruM BakKHBIM TMPU3HAKOM MaTEeMaTHUKW KaK HAyKH CIEAyeT MPU3HATh CBONCTBEHHYIO €i
CTPOroCcTh OOOCHOBAHHM M ClIEIOBAaHUE OMpPENEIEHHBIM MPAaBUIIaM MOCTPOCHUS J0KAa3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTHYECKON JIOTUKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINIJICHHS] OOYJarOIIUXCS, MO3BOJISIET UM CTPOHWTH CBOM
pacCyXJIeHUs Ha OCHOBE JIOTHUECKHUX MPaBUJ, POPMHUPYET HABBIKA KPUTHIECKOTO MBIIIIIICHUS.

B ydeOHOM Kypce «AnreOpa W Hadaja MaTEMAaTHYECKOTO aHajW3a» TMPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICITUPOBAHUS, KOTOPBIE MMPU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHHIO HABBIKOB TTOCTPOCHUS MOJCIICH peaTbHbIX CUTYaIUH,
WCCJICIOBAHMS ATUX MOJENICH ¢ TOMOIIBIO ammapaTa aareOpsl 1 MaTeMaTHYeCKOTo aHaIW3a, HMHTEPIPETANH TTOJTYICHHBIX
pe3ynbTaToB. Takue 3amaHus BIUICTEHBI B KaXKIBIA W3 Pa3feiioB MPOTPaMMbI, TIOCKOJBKY BECh MaTepHall ydeOHOTO Kypca
IITUPOKO HCIIOIB3YETCS IS PEIICHUS TPUKIAIHBIX 3a7ad. [Ipu permeHun peanbHBIX MPaKTUYECKUX 3a/1ad 00ydaronruecs
pa3BUBAIOT HAONIOJATEIILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOIB30BaTh aHAJOTHIO,
0000111aTh ¥ KOHKPETU3UPOBATHh MpoOsieMmy. [lesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIAJHBIX 3324
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCEX TeM yueOHOTo Kypca « Anredpa 1 Hadajla MaTeMaTUYECKOTO aHaTIN3ay.

Ha msyuenue yaeOHOTO Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHamu3a» oTBoauTcs 272 yvaca: B 10 kimacce — 136
yacoB (4 4aca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanbhpie umcia. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOM, IMPOLIEHTHI, OECKOHEUHBIE MEPHUOAMYECKHUE IPOOH.
[Ipumenenue apoOel U MPOLEHTOB JJIs PELLICHUS IPUKIIAHBIX 33/1a4 U3 PA3JIMYHBIX OTpACICi 3HAHUM U PealbHOM KU3HMU.

JleiicTBuTENnbHBIC YnCIa. PalonanbHble U UppallMOHANBHBIE Yicha. ApuQMETHUECKUE ONEpallii C IeHCTBUTEIbHBIMU
yuciaamMu. MoJlysib 1€MCTBUTENBHOTO YKCIIa U €ro cBoicTBa. [IpuOmmxEHHbBIE BEIUUCIEHUS, IPABUIIA OKPYTJIEHUS, PUKHIKA
Y OLICHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1uensiM nokasaresnieM. bunom Hprorona. Mcnonb3oBanue moaxosiieid (GopMbl 3aluCU JEUCTBUTEIbHBIX
YHCeN JUIsl peLIEHUs TPAKTUYECKHX 3aJ]1a4 U MPEJCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp ¢ paOHaJIbHBIM ITOKA3aTENIEM U €€ CBOWCTBA, CTEIIEHD C JICMCTBUTEIIBHBIM I1I0KA3aTENIEM.

Jlorapugm ymncna. CoiicTBa orapudma. /leciTuuHble U HaTypalbHbIE JIOTapU(PMBI.

CHHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOIO apryMEHTa. APKCHHYC, apKKOCMHYC M ApPKTaHTE€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHHSI U
ypaBHEHUs-ClenCTBU. HepaBeHCTBO, pellieHe HEPaBEHCTBA.

OCHOBHBIE METOJABI PEIIEHUS LENbIX U JIPOOHO-PAMOHAIBHBIX YPAaBHEHHM W HEPAaBEHCTB. MHOTOWIEHBl OT OJHOM
nepeMeHHoi. JleneHnre MHOTOWwIeHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema bedy. MHorousnensl ¢ LeabMu KodppuimeHTamu.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COEPKAIIMX CTENIEHN U KOPHH.

WppaumonansHbie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATIBHBIX YPaBHEHUH.

[TokazaTenbHble ypaBHeHUsI. OCHOBHBIE METObI PEIICHUS TOKA3aTEIbHBIX YPaBHEHUIA.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKAUX JTOTapu(MBbI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS JIOTapU(PMUUECKUX YPaBHEHUI.



OcHoBHBIE TpuroHoMerpuueckue ¢Gopmynbl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaXKeHUM. Pernenue
TPUTOHOMETPUYECKUX YPABHEHHU.

Pemenne cucrem NMMHEWHBIX YpaBHEHUN. MaTpulla CUCTEMbI JIMHEHHBIX ypaBHEeHU. OnpeaenuTens MaTpUIbl 2X2, ero
F€OMETPUYECKUI CMBICT W CBOMCTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHHE ONPEACIUTENS JIsl PEUICHUS CUCTEMBI
JMHEWHBIX ypaBHEHMU. PemieHune mNpuKIaaHBIX 3aJad C MOMOIIBID CHUCTEMBI JIMHEWHBIX ypaBHEeHWU. lccinenoBaHue
MMOCTPOCHHON MOJENM € MMOMOILBIO MaTPUIL U ONPEICIIUTENEH.

[TocTpoeHne MaTeMaTM4eCKUX MOJENIEN peaJbHOM CUTyaluMHd C MOMOIIBI) YpPaBHEHHWW W HepaBeHCTB. [IpumeHeHwne
YpaBHEHUH U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTEN HAYKU U peabHOM KU3HU.

DOyHKUMU U TpaGUKH

@yHKuMsA, cnocoObl 3ananua (GyHkuuu. B3aumuo oOpathbie QyHkiuu. Kommosumus ¢yskuuid. I'paduk yHKIMM.
DneMeHTapHbIe peoOpa3oBaHus rpa)KoB PYHKIUM.

OO6nacthb onpeaesieHns 1 MHOKeCTBO 3HaueHnd pyHkuuu. Hynu @ynkiuu. [IpoMexxyTku 3HakonoctossHcTBa. YETHBIE U
HeuéTHble QyHkuu. [lepuonmueckue ¢yHkuu. IIpomMexyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MHUHUMYMBI
¢ynkun. Hanbomnpiiee 1 HauMeHbllIee 3HaYeHUs] PYHKIIMU Ha TIPOMEXKYTKE.

JIuneliHas, KBaJpaTUYHas U IpOOHO-TMHENHAs QyHKIMU. DIEeMEHTapHOE UCCIIEOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U I1eJIbIM TIoka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0it
CTENEHU KaK (PYHKIIMH 0OpaTHOW CTENEHH C HAaTypalbHBIM IOKA3aTEJIEM.

[TokazaTenbHas U norapudmuueckas QyHKIHNH, UX CBoicTBa W rpaduku. Mcnons3oBanue rpaduxoB QyHKIUM s
pEeLIEHNs YPAaBHEHU.

TpuroHomeTpruyeckas OKpy>KHOCTb, ONPEJIETICHUE TPUTOHOMETPUUYECKUX (PYHKLIHUNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHBIX MPOLIECCaX U ABIEHUAX. [ papuku peanbHbIX 3aBUCUMOCTEN.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus MOCIe0BaTeIbHOCTEH. MeTo T MaTeMaTHYecKo MHAYKIIMU. MOHOTOHHBIE U
OrpaHUYEeHHbIE MTOCNIeI0BATENLHOCTH. VICcTOpHSI BOSHUKHOBEHHSI MAaTEMAaTUYECKOTO aHAIN3a KaK aHaIM3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reomerpuueckas mnporpeccur. beckoHeuHo yObIBaromias reomerpuueckas mnporpeccus. Cymma
OeCKOHEYHO YyOBIBAIOIIECH TEOMETPUUYECKOW Mporpeccuu. JIMHEWHBII M SKCIMOHEHIMANbHBIA pocT. Yucno e. Dopmyna
CJIOKHBIX IIPOLIEHTOB. Mcnionbs30Banue nporpeccuu Ui peLIeHUs peajabHbIX 3a1a4 IPUKIIAIHOTO XapakTepa.



HenpepriBHble (QyHKIMM W UX cBoiicTBa. Touku paspeiBa. AcuMnToThl rpadukoB (yHkiuid. CBoMcTBa (PyHKIIMMA
HENPEephIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJNOB /I pellieHUs HepaBeHCTB. [IpuMeHeHre CBONCTB HEMPEPHIBHBIX (PYHKIUI
IUTSL pELLICHUS 3a/1a4.

[lepBas u BTOpast mpousBojaHble (QyHKIMU. OnpeneneHue, reoMETpUYECKUd M (U3UYECKUN CMBICT MPOU3BOJHOM.
VYpaBHeHUe KacaTelbHON K TpaduKy QyHKIIUU.

[Tpown3BoaHbIC A1eMeHTAPHBIX QYHKITUN. [Ipon3BOIHASI CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HUITNH (DYHKITHH.

MHoxecTBa M JIOTUKA

MHOK€eCTBO, omnepanuy HaJ MHOKECTBAMU M MX CBoMcTBa. Jlnarpammsel Junepa—Benna. [IpuMmeneHne teopeTuko-
MHO’KE€CTBEHHOT'O anrmapara JJig OMUCAaHUsI PEajbHBbIX MPOIECCOB U SIBJICHUW, MPHU PEHICHUU 3aJlady U3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO OOBEKTA, CIEACTBHUE, I0KA3aTEIbCTBO, PABHOCHIIbHBIE YPaBHEHUSI.

11 KJIACC

Yucaa 1 BBIYUCTCHUSA

Harypaneubie u menvie yucna. [IpumMeHeHHEe NMPU3HAKOB MEIMMOCTH IENBIX YUCEN, HAMOOJBIINK OOIIUNA NeTUTEeNb
(mamee — HOJl) u naumensiee obmiee kparaoe (qanee — HOK), octaTkoB mo momysto, anroputMa EBkiuaa aiis perieHus
3a71a4 B LIEJIBIX YUCIIAX.

Kommnekcupie uymcna. AnreOpamdeckas W TpUTOHOMETpuueckas ¢GOpMbl  3alMCH  KOMIUIEKCHOTO — YHCTA.
ApudmMeTrnueckue onepanuu ¢ KOMIUIEKCHBIMU yuciaamu. M300pakeHre KOMITJIEKCHBIX YHCENl Ha KOOPJUHATHOM TIOCKOCTH.
®opmysia MyaBpa. KopHu N-0i CTENEHW W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHrne KOMIUIEKCHBIX YHCEN IS PELICHUSA
(hbU3UYECKUX U T€OMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh YPAaBHEHHUN U HEPABECHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMbI-CJICACTBUS. PaBHOCHIIbHBIE
HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C TMOMOIIBIO TPUTOHOMETPUYECKONM OKPY>KHOCTH. PelieHue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/TBI PEIICHUS TTOKA3AaTEIbHBIX U JTOTapU(MUUYECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.
10



OCHOBHBIE METOJBI PEIICHHUS CUCTEM M COBOKYIIHOCTEH pPAalMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTEIbHBIX W
Jorapu(pMHUUECKUX YpaBHEHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHu.

[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a]ad U 33/a4 U3 pa3iIuyHbIX oOnactel
HAyKU U PEAJIbHOM KM3HU, HHTEPIIPETALUS [TOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'padux xomnozunmu GyHkui. I'eomerpuueckre oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckue MeTo bl pelieHusl ypaBHEHHU U HepaBeHCTB. [ paduueckue MeTo bl peleHus 3a/1a4 ¢ napaMeTpaMu.

Hcnonbs3oBanne rpa@ukoB (YHKIMA 71 UCCIENOBAHUS IPOLECCOB M 3aBHUCHUMOCTEN, KOTOpPbIE BO3HUKAIOT IPH
pELIeHUH 337a4 U3 IPYTUX y4EOHBIX MTPEAMETOB U PEATbHOM KU3HH.

Hayana mareMaTH4ecKOro aHajIu3a

[IpumeHeHne NPON3BOAHOM K UCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHrne HanOobLIero
Y HaMEHbILIET0 3HaYCHUH HeNpepbIBHON (DYHKIIMU Ha OTPE3KeE.

[IpuMeHeHne TPOW3BOMHOM U HAxXOXKIAEHUS HAWIY4lIero pEelIeHWs B NPUKIAJAHBIX 3a7adax, IS OIpPEIEIICHHS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyIIon uin rpaduKkoM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO TmepBooOpasHbiX. IlepBooOpaszHbie snemeHTapHbIX (QyHKud. [IpaBuna
HaXOXXJIEHUS IEPBOOOPA3HBIX.

Nurerpan. ['eomerpudeckuil cMbIca UHTErpana. BeruuciieHne ompenesi€HHOro uHrterpana mno ¢opmyie HbroTona-
Jleitonu1A.

[IpuMeHeHre nHTerpana A HaxoKIEeHUs TIoMaeH TIOCKUX (Uryp 1 00bEMOB reOMETPUUYECKUX TEll.

[Ipumepsl pemennii Tud@epeHnanbHbIX ypaBHEHUN. MartemaTuiyeckoe MOJEIMPOBAHME pEaIbHBIX MPOLECCOB C
MOMOILBIO TP hepeHITnaTbHBIX YPABHEHHM.
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HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOT' O AHAJIN3A» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O0OYyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oOIIecTBa, MPEJCTABICHUE O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA DPA3IUYHBIX CTPYKTYp, SBICHHM, MpOLEIYp
IPaXXJAHCKOrO o0miecTBa (BBIOOPBI, OMPOCHl U JIPYroe), yMEHUE B3aUMOJEHCTBOBATh C COLUMUAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOM HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOALIEMY POCCUHUCKOU
MaTE€MAaTHUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCHMCKMX MAaTEMAaTUKOB U POCCUMCKOM MATEeMATHYECKOW IIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTIXKEHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE TYXOBHBIX LEHHOCTEH POCCHUHCKOTrO Hapoja, CpOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHYECKOTO
MOBEJICHMUS], CBA3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO Oy IyILErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIOYAsl SCTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEIICHUH,
paccyxaeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHUS NPUMEHATh MaTEMaTUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro W 0Oe3zomacHoro oobpasza
’KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO (310pOBOE NMUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA,
peryisipHas (Qu3nyeckass aKTUBHOCTH), (M3MUECKOE COBEPIICHCTBOBAHME IMPU 3aHATUAX CIOPTHUBHO-030POBUTEIHHOM
NEeSITETbHOCTDIO;
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6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIOOMS, MHTEpeC K pa3iudHbiM cdepaM MnpodhecCHOHATBHOM
NEATEeIIbHOCTHU, CBSI3aHHBIM C MAaTeMaTUKOM M €€ NPUIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu W peaqru30BBIBATh COOCTBEHHBIE J>KM3HECHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHHI0 M CcamM0OOpa30BaHUIO Ha MPOTSHKCHUH BCEHW KWU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHUH
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOU HAPaBIECHHOCTH;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, MOHHMAHUE BIUSHHS COIMATBHO-DKOHOMUYECKUX TMPOILECCOB Ha
COCTOSIHUE MPUPOHON U COIUATBHOM Cpelibl, OCO3HAHKE II00ATBLHOIO XapaKkTepa dKOJIOTHYECKUX MPoOJieM, OpUEHTAIIUS Ha
MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIsl pelIeHUs 3a7ad B 00JIACTH OKPYKAIOIIEeW cpejibl, MIIaHUPOBAHUE MOCTYIIKOB U
OIIEHKH MX BO3MOXHBIX IMOCIECTBUI I OKPYXKAIOIIECH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOMU
MIPaKTUKH, TOHUMaHUe MaTEMaTHUECKON HAayKH KaK cephl UeTOBEUESCKON ACATEIbHOCTH, ITAMOB €€ Pa3BUTHSI U 3HAYUMOCTH
JUIS. pa3BUTUSI LIMBUJIM3AIIMHU, OBJIAJCHUE S3bIKOM MAaTEMAaTHKM U MAaTEMAaTHUYECKOW KyJIbTYpOM Kak CpeJICTBOM ITO3HAHUS
MHpa, TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jiornueckue AeMcTBHUA:

BBISIBJISITh M XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXTY
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTICHUS MOHITUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMKU, OCHOBaHUS
1151 0000IIEHUS U CPABHEHU S, KPUTEPUH TIPOBOJIUMOTO aHAIN3A,

BOCIIpMHUMATh, (GOPMYJIHUPOBATh U MPEOOPA30BHIBATh CYXKJICHUS: yTBEPAUTEIbHbIE M OTPUIIATCIIbHBIC, €IUHUYHbIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;

BBISIBJISITh MAaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTUBOpEYHUs B (pakTax, JAHHBIX, HAOIIOJCHUSIX U
YTBEPKICHUSIX, NIPEUIaraTb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
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JIEJaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIFOUCHUM, YMO3aKIOUECHUN
10 AHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIPsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;

BbIOMpaTh CHoOcOoO pelnieHusl yuyeOHOM 3anaud (CpaBHHMBATh HECKOJBKO BAPUAHTOB pEUICHMs, BbIOMpATh Haubosiee
MOAXOSIINNA C YIETOM CAMOCTOSITENIBHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarebcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE
MPOTUBOpEYHE, MPOOIEMy, YCTAHABIMBATh HCKOMOE U JAaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3HUILIHIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HMCCIECOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH
MaTeMaTUYECKOro 0ObEKTa, SIBJICHUS, IPOLECCa, BBIIBICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOLIEHHS U BBIBOJIBI IO pe3yiIbTaTaM MPOBEAEHHOIO HAOIIOIEHNUS, UCCIIeI0BaHus,
OLIEHUBATh JOCTOBEPHOCTbH MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHMUIA;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE IIPOLECCA, & TAKXKE BBIABUTATH IPEAIIONIOXKEHHUS O €ro Pa3sBUTUM B HOBBIX
YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UIUTHI HUH(GOPMALIMK, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JUIsl pEIICHUs 3a/1a4H;

BbIOMpPATh UHPOPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(}OpMaLUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

CTPYKTYPHUPOBATh HHPOPMALIUIO, MPEACTABIATE €€ B Pa3IMYHbIX (POpMax, HILTIOCTPUPOBATH IrpaduyuEeCcKy;

OLICHUBATh HAAEKHOCTh MH(OPMALIUU TIO CAMOCTOSITENBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJIC€HUSI B COOTBETCTBHH C YCIOBUSIMU U 1IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOK TOYKY 3pEHMS B YCTHBIX M IIMCBMEHHBIX TEKCTax, [aBaTb IIOSCHEHUS MO XOAY pPELICHUS 3a7auH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;
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B X0J1¢ 00CYK/IeHHS 337]aBaTh BOIIPOCHI IO CYIIECTBY 00OCY>KJa€MOM TEMBI, TPOOJIEMBI, pEIIaeMOM 3a/1a4H, BHICKAa3bIBaTh
UjeH, HaleJCHHbIE Ha IMOUCK PEIIEHHUS, COIMOCTABISAThH CBOM CYXKIEHHUSA C CYXICHHUSIMHU JPYTHX YYaCTHHUKOB JUAaJIOTa,
oOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU (hopme hopMyIrpoBaTh pa3HOIIIACHSI, CBOU BO3PAKEHUS;

MPEICTaBIATh PE3yJbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIENOBaHUS, MPOEKTa, CaMOCTOATEIbHO BBIOMPATH
(dbopmat BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUUA U OCOOEHHOCTEHN ayTUuTOPHUH.

PeryasiTuBHble yHUBeEpPCAJbHbIEe YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM PEIICHUS 3aJaud, BbIOMpaATh CHOCOO pelIeHUs] C YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(OpMaIIH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMU MO3HABATEILHON peJIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHUCTBUM U MBICIIUTEIIBHBIX MPOIIECCOB,
UX pPEe3yJIbTaTOB, BJIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3ybTaTa pelIeHUs MAaTeMaTHYeCKOU
3a/1a4y;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPHU PELICHUU 3aJa4H, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE pe3yjbTaTa I U YCJIOBHUSM, OOBSCHATH MPUUYUHBI JTOCTIDKCHHS WA HEJOCTHKCHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOJAUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHMMATh W HCIMOJb30BaTh MPEUMYIECTBA KOMAHAHON W WHIUBUAYAJIbHOW paOOThl MPH PEIICHUH Y4YEOHBIX 3ajady,
MIPUHUMATH 1I€JIb COBMECTHOU JEATENbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOUM pabOThI, paclpeeisTh BUAbI padoT,
JOTOBAapUBATHCA, 00CYKIATh MPOLECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4aCTBOBATh B IPYMIOBBIX (popMax pabOThI (0OCYKJIeHUSI, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIC), BHITIOJIHSIThH
CBOIO YacTh pabOTHI U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTMMH YJIEHAMH KOMaH/Ibl, OIICHUBATh Kaue€CTBO CBOETO BKJIaja B
OOIIHIA MPOYKT MO KPpUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o0yuenus B 10 kjiacce oOydarOnIHiics MOTYYUT CIAEAYIONINE TPEAMETHBIC PE3yIbTaThl M0 OTACIBHBIM TeMaM

paboueit mporpaMmbl yueOHOTO Kypca « Anredpa 1 Hadajla MaTEMaTHIECKOTO aHAIN3ay:
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Yuciia v BBIYUCTICHUSA:

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMH: pPAIMOHAIBHOE 4YHUCJIO, OECKOHEUHas TNepUoJIUyYecKas ApoOb, MPOIIECHTHI,
UPPALHOHAIBHOE YUCII0, MHOYKECTBA PALIMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIILHOTO YNCIIA;

IPUMEHSTH APOOU U MPOIEHTHI JUIsl pELICHUs TPUKIIAJAHBIX 3a[a4 U3 PAa3IMYHbIX OTpaciieil 3HAHUM U peabHOU KU3HH;

IPUMEHSTH TPUOIMKEHHBIE BIYMCICHUS, MPABUIIA OKPYTIICHUS, MPUKUIKY U OLIEHKY PE3yJibTaTa BhIYUCICHUM;

CcBOOOZIHO ONEpUPOBATHh TOHATHEM: CTENEHb C IIENIIM IOKAa3aTeNeM, HCIOJNb30BaTh MOAXOSIIYI0 (OopMy 3aluch
JNEUCTBUTENBHBIX YUCEN JJIsl PEHICHUS TPAKTUYECKUX 3a/1a4 U IPEACTABIICHUS TaHHBIX;

CBOOO/IHO OTEpPUPOBATH MOHATHEM: apU(DPMETHUECKHUI KOPEHb HATYPAIbHON CTENEHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOO/IHO OTEpUPOBATH MOHATUSAMU: JIOrapupM YUCia, AECATUUHBIE U HATypaIbHBIC JTOTaApU(PMBI;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCIIOBOT0 apryMEHTa;

ONEPUPOBATH MTOHATUSIMHU: APKCUHYC, ApDKKOCUHYC Y apKTAHT€HC YUCIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBAThH MOHATUIMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUJILHBIC YPAaBHEHHUS U YpaBHEHMUS -
CJIEJICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHBIE METOMBI PEHICHUS PAlMOHAIBHBIX W JIPOOHO-PAIIMOHABHBIX YPAaBHEHUM, MPUMEHITh METOJ
MHTEPBAJIOB JIJIs PELICHUS HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMH: MHOTOWIEH OT OJIHOM TMEPEMEHHON, MHOTOWIECH C IEeIbIMU KO3 UIIMEHTaMHU,
KOPHH MHOTOWIEHA, IPUMEHATh JCICHUE MHOIOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m teopemy Buera s
peleHus 3a1ay;

CBOOOJHO OMEpPUPOBAThH MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUW, MATpULA, ONPEAETUTENb MATPULIBL 2 X 2 U €ro
F€OMETPUYECKUIN CMBICJI, HMCIIOJIb30BaTh CBOWCTBA ONPEACHUTENss 2 X 2 JJisi BBIYKCICHUS €Tr0 3HAYCHUS, MPUMEHSTh
ONPEACTUTENN i1 PEUICHUS CUCTEMbl JIMHEWHBIX YPaBHEHUM, MOJECIUPOBATh PEAIbHBIE CUTYAI[UH C MOMOIIBIO CUCTEMBI
JIMHENHBIX YpPAaBHEHUH, HCCIENOBATh MOCTPOCHHBIE MOJEIN C TMOMOIIBI0 MaTPUIl U OINPEACIIUTENCH, UHTEPIPETUPOBAThH
IIOJIyYEHHBIU pE3yJIbTaT;

WCIIOJIh30BaTh CBOMCTBA JCHCTBUIN C KOPHAMU JJI MPeoOpa30BaHMsI BBIPAKEHUM;

BBITIOJIHATH MPE0OpPa30BaHMSI YUNCTIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHU C pallMOHATILHBIM ITOKa3aTeJeM;
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UCIIOJIb30BaTh CBOWCTBA JIorapu(MoB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAKEHUN;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHAIIbHBIE, IOKAa3aTeNbHbIE U JIOrapu(MUYECKUE YPABHEHUS, HAXOIUTh UX
pEILIECHNUs C TOMOIIBIO PAaBHOCHIIBHBIX NIEPEXO0I0B MIIN OCYILECTBIISS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHbIE TPUTOHOMETPpHUECKHUE (hOPMYIIBI AJIsl TPeoOpa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHU;

CBOOOZIHO ONEpUpPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, INPUMEHATh HEOOXOIuUMble (HOPMYINbBI IS
pELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUYECKUX YPABHEHUM;

MOJEJIUPOBATh PEAIbHBIE CUTYAI[MU Ha A3BIKE aIreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCIOBHIO
3a/1ayu, UCCIIEIOBATh NOCTPOEHHBIE MOJIENH C UCIIOIb30BAHMUEM allliapaTa ajreopsbl.

DOyHKUMU U rpaduKm:

CBOOOJHO ONEPUPOBATH MOHATHAMHU: (YHKUHUS, CHOCOOBI 3aJaHus (YHKIHMH, B3aUMHO OOpaTHble (DYHKIUH,
KOMITO3HULIMS PYHKIUHI, TpaduK GyHKIHH, BHITOIHITH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB PyHKIUH;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: OOJACTh OMNPENEICHUS M MHOXKECTBO 3HAUYCHHH (QYHKUMHU, HYJIU (QYHKIIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATHh MOHATUSAMU: YETHBIE M HEUETHBIE (PYHKIUM, MEPUOANYECKHE (QYHKIMH, MNPOMEXYTKU
MOHOTOHHOCTH (DYHKLIMH, MAakCUMyMbl M MHUHUMYMbl (YHKIMHM, HauOoOJblllee M HauMEHblIee 3HauYeHUEe (PYHKIUU Ha
IIPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTETIEHHAs (QYHKUUS C HATypaJbHBIM U II€JIbIM MOKa3aTeseM, rpauK CTETIEeHHOM
(GyHKIMM C HaTypaJlbHBIM M IEJbIM TOKa3zateieM, rpaduk KOpHS N-0il cTemeHW Kak (DyHKIMM OOpaTHOM CTENEeHU C
HaTypaJIbHbIM MOKa3aTeNeM;

OMepUpOBaTh MOHATUSMHU: JIMHEHHAsA, KBaApaTUyHas U JpOOHO-IHMHEWHass (YHKUHUH, BBIIOJHITH 3JIEMEHTAPHOE
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IpaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUAMM: IOKa3aTeldbHass W Jorapupmuyueckas (PyHKIUU, UX CBOMCTBa W rpadukw,
MCIIOJIb30BATh UX IpauKH JIJIsl pEIICHUs YPABHEHUH;

CBOOOJIHO OMEpPUPOBAThH MOHSATUSMU: TPUTOHOMETPUYECKAsE OKPYKHOCTb, OIMpe/IelIeHHe TPUTOHOMETPUUECKUX QYHKIHUN
YHUCJIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (QyHKUMN IS UCCIIEOBaHMS MPOLECCOB M 3aBHCHUMOCTEH NpU pEelIeHHH 3afad U3 APYTUx
y4eOHBIX MPEIMETOB U PEATTLHON XKHU3HH, BBIpAXaTh (HOPMYyJIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;
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Hayana mareMaTH4eCcKOro aHaJIN3a:

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: apUPMETHUECKas U TIeOMETpHuYecKas Iporpeccus, OECKOHEYHO YyObIBarolas
reoMeTpUYecKas porpeccus, IMHENHBIM U SKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh [IPE/ICTABIICHUE
O KOHCTAHTE;

MCII0JIB30BATh IPOIPECCHHU ISl PEILIEHUS PEAVIBHBIX 3a7a4 IIPUKIIAHOTO XapaKTepa;

cBOOOJHO ONEpUpPOBATh MOHATUAMMU: TOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/1aHUs TOCIEI0BATEIbHOCTEH, MOHOTOHHBIE U
OrpaHUYECHHBIE MOCJIEIOBATEILHOCTH, TIOHUMATh OCHOBBI 3apOXK/ICHHUS MAaTEMaTHUYECKOr0 aHaJln3a Kak aHajn3a 0ECKOHEYHO
MaJbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: HEMPEPBhIBHbIE (YHKIMU, TOUKU pa3pbiBa rpaguka GyHKIUU, aCUMIITOTHI rpaduka
bynxumy;

CBOOOJHO ONEpUPOBATh MOHATUEM: (PYHKIUS, HENIPEPBIBHASL HA OTPE3KE, IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUN
JUTSL pelIeHus 3a/1a4;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: NIEPBasi U BTOPAst IPOU3BOJIHBIE (DYHKLINHU, KacaTelbHasl K TpapuKy (PyHKINU;

BBIUMCIISATh HPOU3BOAHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO M KOMIIO3ULMHU JBYX (PYHKUMHA, 3HaThb MPOU3BOJHBIC
AIIEMEHTApHBIX (PYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3HUECKHUI CMBICT TIPOWU3BOIHOM JJIS PEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpalliy HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONUCAaHUs PEalbHbIX MPOLECCOB U SIBJCHUM, MPU PEIICHUH
3a/1a4 U3 JpYruxX y4eOHbIX MPEIMETOB;

CBOOOJHO OINEpUPOBATh MOHATUSMHU: OIpPEACIICHHE, TEOpEMa, YpPaBHEHHE-CIIEJCTBUE, CBOWCTBO MaTeMaTHYE€CKOTrO
00BbEKTa, T0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS 1 HEPABEHCTBA.

K koHiy o0yuenus B 11 kiacce oOydaromuiics MOMYYUT CAEAYIOIIME MTPEAMETHBIE PEe3yIbTaThl M0 OTACIBHBIM TEMaM
paboueit mporpaMmbl yueOHOTO Kypca «Anredpa U Hauajla MaTEMaTUYECKOIO aHaIN3ay:
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Yucya 1 BbIYUCIEHHUA:

CBOOOJHO OMNEPHUPOBATh IMOHATHSAMU: HATypaJIbHOE W IIEJ0€ YMCJIO, MHOXKECTBAa HATypalbHBIX M IIEIBIX YHCEII,
UCIIOJIb30BaTh MpHU3HaKu AeauMocTu nenblx uucen, HOJ[ m HOK HaTypanbHBIX 4YHCeN ISl pelIeHus 3aj1ad, TPUMEHSTh
anroput™ EBximaa;

CBOOOIHO ONIEPUPOBATH MOHATHEM OCTaTKa IO MOAYJI0, 3alIMChIBATh HATYpaIbHbIC YHUCIIA B PA3JIMYHBIX MMO3UITMOHHBIX
CHCTEMaX CUMCIICHMS;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCJIO W MHOXECTBO KOMIUIEKCHBIX YHCEJN, MPEACTaBISATh
KOMIUIEKCHBIC YHUCJia B aJireOpandeckoil U TPUTOHOMETPUUECKON (hopMe, BBIMOJIHITh apu(pMETUUECKUE ONIEpallui ¢ HUMU U
n300pakaTh HA KOOPJMHATHOU TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: HUPPALMOHAIIbHBIC, TOKA3aTENIbHBIC U JOTapu(PMUUYecKre HepaBEHCTBA, HAXOIUTh
MX PELICHHS C MMOMOIIBI PABHOCUJIBHBIX MEPEXO/IOB;

OCYIIECTBIIATH OTOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHCHHS;

CBOOO/JHO OIEpUPOBATH IMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHATh HEOOXOIUMBbIe (DOPMYIIbI s
pPEIIEHNUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPHUPOBATH MOHATHAMHU: CUCTEMa M COBOKYITHOCTh YPAaBHCHHH W HEPABEHCTB, PAaBHOCUJIbHBIE CHCTEMBI U
CHUCTEMBI-CJICJICTBUS, HAXOAUTh PEUICHUS CUCTEMbI U COBOKYITHOCTEN PAMOHAIBHBIX, UPPALMOHATIBHBIX, ITOKA3aTEIIbHBIX U
Jorapu(pMUUECKUX YpPaBHECHUN U HEPABCHCTB;

peluiaTh paloHaIbHbIE, UPpAIlMOHATBHBIE, MTOKAa3aTeNbHbIC, JIOrapu(hMUUECKUE U TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPABEHCTBA, COJICPIKAIINE MOIYJIM U TTAPAMETPHI;

MPUMEHSTH TpaUUECKUe METOBI JJIsl PEIICHUSI YPAaBHEHUM 1 HEPABEHCTB, a TAKXKE 3a/1a4 C MapaMeTpaMu;

MOJICTTUPOBATh pPEAJIbHBbIC CUTyallMd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBl TI0 YCIOBHUIO 3aJlaud, HCCIAEA0BAaTh IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BaHUEM allmapara ajireopsl,
WHTEPIPETUPOBATH MOTYUYECHHBIN PE3YyJIbTaT.

DYyHKIUMU U TPAPUKH:

CTpPOUTH TpaPUKKA KOMIIO3UIIMKA (PYHKITUH C MOMOIIBIO JIEMEHTAPHOTO HMCCIICOBAHUS U CBOMCTB KOMITO3UIIUU JBYX
(ynkmii;
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CTPOUTbh FT€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIUU I MOJIEIUPOBAHUS U UCCIIEI0BAHUS PEATIbHBIX MPOIIECCOB.

Havyana maTeMaTH4eCKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOAHYIO Ui UCCIIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaxOJIUTh HanOOJIbIIEE U HAUMEHbLIEE 3HAYEHUS (PYHKIIMH HENPEPHIBHOW HA OTPE3KE;

MCIIOJIb30BaTh IMPOU3BOJHYIO ISl HAXOXKICHHS HAWIY4YlIEro pEelIeHUs B MPUKIAIHBIX, B TOM YHUCJIE COIHMAIbHO-
YKOHOMUYECKHUX, 33]1a4aX, JIs OPENEICHHS] CKOPOCTH U YCKOPEHMSI IPOLIEcCca, 3aJaHHOT0 (POpMYJION WM TpaduKOM;

CBOOOJHO ONEpUpPOBaATh IMOHATUAMH: NEpPBOOOpa3Has, ONPEAEIEHHbI WHTErpal, HaxoJUTh I[EepBOOOpa3HbIE
AJIEMEHTApHBIX (PYHKIUI U BBIYUCIATH UHTErpall 1o popmyse HoroTona-JIeiiOnuna;

HAaXOJIUTh IJIOIIAH MIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBIO HHTETPAJIA;

MMETH MPEACTABICHUE O MATEMAaTUYECKOM MOJIEIMPOBAHUH Ha MPUMEPE COCTABICHUS TU(PPEpEeHIINAIBHBIX YPaBHEHU;

peliath NpUKJIaJHbIE 3aJaud, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKOTO M (PU3NYECKOTO XapakTepa, CpeACTBaMH
MaTE€MaTUYECKOro aHaIu3a.
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IleseBbie NPUOPUTETHI BOCIUTAHUSA HIKOJLHUKOB HA YPOBEHb CPeIHero 001ero odpa3oBanus

B BocnuTanumM pAeTtel IOHOIIECKOIO BO3pacTa IPUOPUTETOM SIBIISETCS CO3/4aHHE OJArONPUSTHBIX YCIOBUHM JUIs
IpUOOPETEHMS IIKOJIbHUKAMU OIbITa OCYLIECTBIICHUS COLIMAIBbHO 3HAYMMBIX J1€1:

1. OnpIT A€, HanpaBIEHHBIX HA 3a00Ty O CBOEH CEMbE, POJAHBIX U OJIN3KUX;

2. Tpy10oBOH OIIBIT, OIBIT YYaCTHUs B IPOU3BOACTBEHHOMN MPAKTUKE;

3. OneIT A€, HaNpPaBJICHHBIX HAa MOJb3y CBOEMY POJHOMY TOPOJYy, CTPAHE B LEJIOM, OMNBIT JEATEILHOTO BBIPAKEHUS
COOCTBEHHOM IpakJIaHCKOU MO3UIUY;

4. OnpIT NpUPOJOOXPAHHBIX JIETT;

5. OnbIT pa3peleHus: BOZHUKAIOMUX KOHQIMKTHBIX CUTyallui B IIKOJIE, JOMa WK Ha YJIULE;

6. OnbBIT CaMOCTOATENBLHOTO NMPUOOPETEHUSI HOBBIX 3HAHUM, MPOBEICHUS HAYYHBIX HCCIEIOBAHUN, OMBIT MPOEKTHOM
NEATEIIBHOCTH;

7. OnbIT U3y4YEHHUS, 3aIIUThl U BOCCTAHOBJIEHUS KYJIBTYPHOTO HACJEAUs YEJIOBEYECTBA, OMBIT CO3/IaHUSI COOCTBEHHBIX
IIPOU3BEACHUMN KYJIBTYPBI, OIIBIT TBOPYECKOTO CAMOBBIPAKEHNUS,

8. OnbIT BeIEHUS 3I0pOBOT0 00pa3a KU3HU U 3a00ThI O 3J0POBbE APYTHX JHOACH;

9. OnbIT OKa3aHUsl TOMOIIM OKPYKAIOLINM, 3a00Thl O MaJIbIlIaX WM MOKUJIBIX JIFOJIX, BOJOHTEPCKHUI OIBIT;

10. OnpIT caMOITO3HAHMS U CAMOAHAJIN3a, ONBIT COLMAIIBHO MTPUEMIIEMOTO CAMOBBIPAXKEHUS M CAMOpEATU3aLUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YI'JIYBJIEHHBIM YPOBEHbDB) HA YPOBHE CPEJHEI'O OBLIEI'O

OBPA30OBAHUA
10 KITACC
Ne HanmenoBaHue pa3iesioB M TeM MPOTrpaMMbl Komuecr | - Konrpoabn LleeBble NIpHOPUTETHI
n/n BO YaCOB | ble padoThl
MHOX€eCTBO IEUCTBUTENBHBIX YACEN. MHOTOUYJICHBI.
1 PanmonanbHubie ypaBHeHUSI U HEpaBEHCTBA. CHCTEMBI 24 1 [Tpuopuret Ne 2, Ne 10
JIMHEWHBIX YPaBHEHUN
9 ®ynkuuu u rpapuku. CreneHHas GyHKIUS ¢ LEIbIM 19 1 Mproputer Ne 2, Ne 6, Ne 10
IIOKa3aTesIeM
3| poudueneonti xopens ol crencn 15 1| Tipuopurer Yo2, Ne 10
4 IToka3zatenbHas pyHkuus. [loka3aTenbHble ypaBHEHUS 10 1 [Tpuopuret Ne 2, No 6, Ne 10
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckue 18 1 Mpropurer Ne 2, Ne 10
ypaBHEHUS
6 TpuroHoMeTpruecKue BbIpaKEHUS U YPAaBHEHUS 22 1 ITpuopurer Ne 2, No 10
7 IlocnenoBaTeabHOCTH U MPOTPECCUU 10 1 ITpuoputer Ne 2, No 10
8 Henpepoiabie dynkiuu. [TponsBoanas 20 1 ITpuoputer No 2, Ne 6, No 10
9 IToBTOpEeHME, 00001ICHNE, CHCTEMATH3AIUS 3HAHUM 3) 2 ITpuopurer Ne 2, No 10
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 136 10
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11 KITIACC

Ne HaumeHoBaHue pa3jeioB M TeM NPOrpaMMbl Kommiecr |- Konrpoton IleseBble MpHOPHUTETHI
n/n BO 4YaCOB ble padoThl
1 WccnegoBanue GyHKIUMN ¢ TOMOIIBIO MPOU3BOTHOM 22 1 ITpuoputer Ne 2, No6, Ne 10
2 ITepBooOpazHast u MHTErpall 12 1 [Tpuopurer Ne 2, No 6, No 10
o | o e e e |1 | e
* | rorappurmccias nepaerersa 24 1| Mproputer o2, Ne 10
3) KomniekcHsle yncna 10 1 [Tpnopuret Ne 2, No 6, Ne 10
6 HarypanbHble u niensle yncia 10 1 [Tpunopurer Ne 2, Ne 10
7 CucreMsl pallMOHaIbHBIX, HPPALMOHATIBHBIX ) 19 1 Mpropirer Ne 2, Ne 10
NOKa3aTeJbHbIX U JOrapu(MUYECKUX YPaBHEHUN
8 3aga4u ¢ mapameTpamu 16 1 [Tpunopuret Ne 2, No 6, Ne 10
9 IToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUI 16 2 ITpuoputer Ne 2, No 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YUYEBHBIA KYPC «TEOMETPUSI»

['eomeTtpus siBisieTCss OJHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpellHEero oOiero oOpa3oBaHHUs, TaK Kak 0OecreduBaeT
BO3MOXHOCTh M3yYEHHsI JUCUUIUIUH €CTECTBEHHO-HAYYHON HAMNpPaBICHHOCTH U TPEIMETOB T'YMAaHHTAPHOTO IUKJIA.
[TockonbKy JIOrHYEeCcKOe MBIIUICHHE, POopMUpYEeMOe MPU MU3YYEHHH O0Yy4YarolUMHCS MOHATHUMHBIX OCHOB T'€OMETPHUHU, MPH
JI0Ka3aTeNbCTBE TEOPEM M MOCTPOCHUU LIETIOYKU JOTHYECKUX YTBEPKICHUN MPH PEIICHUU T€OMETPUYECKUX 3aja4, YMEHUE
BBIJIBUTAaTh U OMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MIPU PEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B
YaCTHOCTHU (PU3UUECKUX 3aj1ay.

[lenb ocBoeHMsi mporpaMMbl yueOHOro kypca «['eomeTpusi» Ha yriayOJEHHOM YPOBHE — Pa3BUTHE WHIUMBHUIYaJbHBIX
CIIOCOOHOCTEM OOydYaromuxcss MpU M3YyYEHUHM TEeOMETPUHU, KaK COCTaBIISIONICH MpeaMeTHou obnactu «MaremaTuka u
nHpopMaTHKa» uYepe3 0OecreyeHue BO3MOXKHOCTH MPUOOPETCHUS W HCMOJb30BaHUS 0o0Jiee TIIYOOKHX TeOMETPUUYECKHUX
3HAHUW W JIEUCTBUMN, CHEUUPUUYHBIX TEOMETPUHM, U HEOOXOJUMBIX JJIsl YCIEIIHOrO0 Mpo(eCCHOHAIBLHOTO O0pa3oBaHUs,
CBSI3aHHOT'O C MCIIOJIb30BAHUEM MAaTeMaTHKH.

[IpuopuTeTHBIMU 3alauaMHi Kypca T'€OMETPUU Ha yriayOJE€HHOM YpOBHE, PACIIUPSIOMIMMHU U YCUIIMBAIOIIMMHU KYypC
0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHue MpeCTaBiICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpbl U (DOPMUPOBAHUE OCO3HAHUS B3aHMMOCBSI3H
TEOMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTrypax KaKk O BAKHEUIINX MATEMaTUYECKUX MOJEISX,
MO3BOJISIIOLIMX ONKCHIBATh U U3y4YaThb Pa3HbIC SBJICHUS OKPYKAIOLIEr0 MHUpPA, 3HAHWE MOHATUMHOrO amnmapara Mo pasjaeiy
«CrepeoMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopMupoBaHHE YMEHHS BIAJETh OCHOBHBIMH TOHSTHUSMH O TMPOCTPAHCTBEHHBIX (QUIypax U HUX OCHOBHBIMHU
CBOMCTBaMU, 3HaHUE TeopeM, (OpPMYJl U YMEHUE UX MPUMEHITh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOJIUTh HECTAaHIaPTHHIE
CrocoObl perieHus 3a1ady;

dbopMupoBaHUE YMEHHUS Paclio3HaBaTh Ha YepTekaxX, MOACISAX U B PealbHOM MHUPE MHOTOTPAHHUKH U Tejla BpalleHus,
KOHCTPYHUPOBATh Fr€OMETPUUYECKUE MOJICIIH;

dbopMupoBaHre TOHUMAHUSI BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS MAaTeMaTHYECKUX Teopuid, (opMUpOBaHUE
MMOHMMAaHUS POJIA AKCUOMATUKU TIPU IPOBEAEHUN PACCYKICHUM;
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dbopMHpoBaHrE YMEHUS BIAJAETh METOJIaMHU JJOKA3aTENbCTB U aJITOPUTMOB PELICHUS, YMEHHS UX PUMEHSITh, IPOBOJAUTD
JI0Ka3aTeNIbHbIE PACCYXKACHUS B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3aad M 3a7a4 C MPAKTHUYECKUM COJECpKAHUEM,
(dhopMHUpoBaHUE MPEJCTABICHUSI O HEOOXOIUMOCTH JOKA3aTeIbCTB P 00OCHOBAHWM MATEMATHUECKUX YTBEPKIACHUN U pOIH
aKCHMOMATHKH B MPOBEJICHUU JEAYKTUBHBIX PaCcCyKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHME HHTEIJICKTYaJIbHBIX UM TBOPUYECKHX CIIOCOOHOCTEN 00ydYaroluxcs, MOo3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, UHTEPECA K U3YUYEHUIO TEOMETPUH;

dbopmupoBaHre (PYHKIMOHAIBHOW TIPaMOTHOCTH, PEJICBAHTHOM TE€OMETPUHU: YMEHHUS paclo3HaBaTh MPOSBICHUS
F€OMETPUYECKUX TMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaIbHBIX >KU3HEHHBIX CUTyallUAX U MPU U3YUYCHUU IPYTUX
Y4EOHBIX MPEIMETOB, TPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEHN, MOJIEIMPOBAHUS PEAJIbHBIX CUTYaAllUM, UCCIEA0BAHUS
MTOCTPOCHHBIX MOJIEJIEH, MHTEPIPETAIIMU MTOTYUYECHHBIX PE3YIbTaTOB.

OCHOBHBIMH cOZIepKaTeIbHBIMUA JIMHUAMH y4yeOHoro kypca «l'eomerpuss» B 10—11 kiaccax sBisrorcs: «lIpsimbie u
IJIOCKOCTA B MPOCTpaHCTBe», «MHororpaHHukny», «Tema BpaiieHus», «BekTopbl M KOOpJAWHATHI B MPOCTPAHCTBEN,
«/IBM>KEHUSI B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITUSIMUY», PEICBAHTHHIMUA T'€OMETPUHU Ha
yriyonéaHoM ypoBHe oOydyenuss B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JMHHUSAM Y4eOHOTO Kypca, a
(dhopMHUpOBaHHE JIOTUUECKUX YMEHUN paclpeneisieTcs He TOJIbKO MO COJepKaTeIbHBIM JIMHUSAM, HO U TI0 TojaM OOy4eHHsI.
Conepsxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHOM paboueld MporpamMmsl,
pacnpenenéHHbIM 0 rojiaM OOy4eHHs, CTPYKTYPHUPOBAHO TakuM oOpa3oM, YTOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM
BOIIpocaM oOydYaroniecss oOpallainuch HEOAHOKPATHO. ODTO MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MOHATUSIMU W HaBBIKAMU TOCJEIO0BATEIbHO W TMOCTYNaTeIbHO, C COOJIFOJCHUEM MPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKIJIIOYATh B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN O0Yy4YalolUXCcs, paclupss U yriyosss e€, oOpa3ys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3zath ycioBus s auddepeHmanuu 00ydeHHs, MOCTPOCHUS] HHAWBUIYATbHBIX 00pa30BaTEIbHBIX IMPOrPaMM,
oOecneunTs yriay0aEéHHOe U3yUeHHE TEOMETPUHN KaK COCTABIISIIONIECH yueOHoro npeamera «MaremaTtukay;

MOATOTOBUTH OOYYAIONIUXCS K TPOJOJDKEHUIO HW3YYCHHS MAaTeMaTHKd ¢ Y4€TOoM BbIOOpa Oyaymieil mpodeccum,
oOecrieunBasi MPEeeMCTBEHHOCTh MEXTy OOIIHUM U MTPOPECCHOHATTLHBIM 00pa30BaHHEM.
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Ha usyuenue yuebHoro kypca «l'eomerpus» Ha yriry0iaéaHoM ypoBHe oTBoauTcs 204 yaca: B 10 kmacce — 102 gaca (3
yaca B Hezelnto), B 11 kimacce — 102 yaca (3 yaca B HeieIio).
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COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTb, HPOCTpaHCTBO. [loHsATHE 00 akcMOMaTHYECKOM
IIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX.

B3anmHOe pacnonokeHue NMpsSMbIX B IMIPOCTPAHCTBE: NEPECEKAIOIINECS, TapaUICNIbHbIE U CKPEIIUBAIOIINECS MPSIMBIE.
[Ipr3Haku CKpemMBaOMMXC NpsIMbIX. [lapamnenbHOCTh NPSIMBIX M IUIOCKOCTEN B IMPOCTPAHCTBE: NapaJuIeIbHbIEC IIPSMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh NPAMOW M IUIOCKOCTH. llapajuienbHOe M 1EHTpanabHOE
MIPOEKTUPOBaHKE, M300pakeHre Quryp. OCHOBHbIE CBOWCTBA MapajUIENbHOTO NPOEKTHUpoBaHus. M3o0paxeHue ¢uryp B
[TapaJuIeIbHOW IPOEKIHH. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI MEXIY NPSAMBIMU B ITpocTpancTie. [lapamnensHocTh
MJIOCKOCTEW: mapasuiesibHble MJI0OCKOCTH, CBOMCTBA MapajuleNIbHbIX MIocKocTel. [Ipocrelimue mpocTpaHCTBEHHBIE (PUTYPBI HA
IJIOCKOCTHU: TETPAdIP, NapaJUIEIIEIUIIE T, IOCTPOCHUE CEYEHUN.

IleprieHIMKYISIPHOCTD HPSMON U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSAMBIE ITAPAILICIIbHBIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYISAPHOCTH NPSIMOM M IUIOCKOCTH, TeOopemMa O IpsAMOU
NEPHEHANKYJIAPHON MII0CKOCTH. OpTOrOHaIbHOE NPOEKTHUPOBaHUE. [IeprieHauKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 7O TUIOCKOCTH, MPOEKIUs (PUryphbl Ha MIOCKOCTh. [lepneHIuKyIsipHOCTh MIOCKOCTEM:
IIPU3HAK [EPIICHINKYJSIPHOCTH ABYX INIOCKOCTEN. TeopeMa o TpEX MepIeHIUKYIIAPaX.

VYTIabl B IPOCTPAHCTBE: YroJI MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTPAHHBIM YIOJI, IMHEWHBIM yroJl ABYTPAHHOIO YIJia.
TpéxrpanHblii 1 MHOTOrpaHHble yribl. CBOWCTBA IUIOCKUX YIVIOB MHOTOTpaHHOroO yria. CBOMCTBA INIOCKMX W JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buapel MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yrompHas nmpusma, npsMas U HAKIOHHAs HPU3MBI,
OOKOBasi W TIOJIHAS TMOBEPXHOCTh Mpu3Mbl. llapannenenunen, NpsAMOYroJIbHBIM MapajuieNienuIe]] U ero CBOMCTBA.
Kparuaiiime nmyTu Ha MOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa. [Ipoctpancreennas Teopema [ludaropa. [upamuaa:
N-yroyibHas MUpaMua, IpaBuibHas U yceu€HHas nupamuabl. CBolicTBa pédep M OOKOBBIX TpaHEH MPABUIHLHOW MUPAMUJIBL.
IIpaBuiibHBIE MHOTOIPDAHHUKH: IPaBWIbHAs IIpU3Ma WM IpaBWIbHASA INHMPAMHUJA, IIPABWIbHAs TPEYroJibHAas NUpamMuia M
MpaBWIbHBIN TeTpa3ap, Kyo. [IpencraBineHre o mpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, JOJAEKA3AP U UKOCASIP.
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Boluucienue »1eMEeHTOB MHOTOIPAaHHMKOB: pEOpa, auaroHanu, yriel. [lmomaas OOKOBOW MOBEPXHOCTH U TOJHOM
MOBEPXHOCTH MPSMOW NPU3MBI, IJIONIAh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Mbl. [lnmomans
OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH MPABUIIBHON MUPaMUIbI, TEOPEMa O IIIOMIAA YCEUEHHON MTUPaMUIbl.

CummMeTpus B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM MPABUIBHBIX MHOTOTPAaHHUKOB. CHMMETpUsS B IPaBUIBHOM
MHOTOTPaHHUKE: CHMMETPUS Mapajulielienuneaa, CAMMETPHUS MPABUIIbHBIX MPU3M, CHMMETPHS TPAaBUIIbHOW MAPAMHU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsiTUSA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI KOJUIMHEApHBIE,
COHAIPABJICHHBIE U MPOTUBOMNOJIOKHO HANPaBJICHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOpaMU: CIOXKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha 4ucio. CBOICTBA CIOXKEHHS BEKTOPOB.
CBoiicTBa YMHOXEHHsI BEKTOpa Ha uucio. [loHsTue komruianapHbele BEKTOpbI. [Ipu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamnenenunena. Teopema O pa3ioKEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTopam. IIpsmoyroiyibHas
cucTeMa KoopAHHAT B nmpocTpancTBe. KoopauHatel BekTopa. CBA3b MEXKy KOOpJIMHATaAMH BEKTOpA U KOOPAUHATAMH TOYEK.
VYron mexnay Bektopamu. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.

11 KITACC

TeJsia BpameHus

[TonsTHs: IWIMHApPUYECKash IMOBEPXHOCTh, KOHWYECKas MOBEPXHOCTh, cdepHuueckas MOBEPXHOCTb, 00pa3yrouue
noBepxHocTed. Tena BpaleHus: MWIMHAP, KOHYC, YCEUEHHBI KOHYC, cdepa, map. B3aumuoe pacmnonoxkenue chepsl U
IJIOCKOCTH, KacaTesbHas MI0CKOCTh K cdepe. M3o0paxeHue Ten BpalleHHs Ha MIOCKOCTU. Pa3BEpTka MMWIMHIpA U KOHYCA.
CummeTtpus cdepsl U mapa.

O6bEM. OcHoBHBIE cBOMcTBAa 00BEMOB Ten. Teopema 00 00BbEME MPSAMOYTOJBHOTO MapajuiesieuIea U CASACTBUS U3
He€. O0bEM NpAMON U HAKJIOHHOW MPU3MBI, [IWJIMH]IPA, MUPaMUIbl U KoHyca. O0BEM 11apa v apoBOr0 CETMEHTA.

KomOunHanuu Ten BpalieHuss U MHOTOrpaHHUKOB. Ilpu3ma, BIMCaHHas B UWJIUHAP, ONUCAHHAS OKOJO ILMJIMHIpA.
[lepeceuenue cdepsl u mapa c maockocTbro. Kacanue mapa u chepsl mnockocTsio. [loHsITHE MHOTOrpaHHUKA, OMUCAHHOTO
0K0J10 cdepsl, chephl, BIMCAHHOW B MHOTOTPAaHHUK WJIU TEJIO BPAILICHHUS.

[Tmomaar MOBEpXHOCTH LWJIMHIAPA, KOHYca, Tuiomaab chepel U e€ dacteit. [logobue B mpoctpancTBe. OTHOIICHUE
00BEMOB, TUIOMAZEH TOBEpXHOCTEW MOMO00HBIX ¢uryp. I[IpeoOpasoBanue mnomobusi, romoteTws. Pemienwe 3agad Ha
IJIOCKOCTH C HUCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.
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[TocTpoeHne ceuyeHnii MHOTOTPAHHUKOB U TEJl BPAIIEHUs: CEUECHUS HMINHIpa (MapaJljIeIbHO U MEPIEHAUKYIISIPHO OCH),
CEUeHUs1 KOHyca (apajuleIbHble OCHOBAHUIO U MIPOXOAIINE YEPE3 BEPILINHY), CEUCHUS 1apa, METObI IOCTPOCHUS CEUEHUIA:
METOJI CIEA0B, METOJ, BHYTPEHHETO IIPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEH TIIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpocrtpaHcTBe. Ornepanuy HaJl BEKTOpaMH. BEKTOpHOE yMHOKE€HHE BEKTOpOB. (CBOMCTBa BEKTOPHOIO
ymHOXkeHus. [IpsiMoyronbHas cucremMa KoopanHaT B mpoctpancTBe. Koopannatel Bektopa. Paznoxenne BekTopa mo 6asucy.
KoopinHaTHO-BEKTOPHBIN METO MPU PEILIEHUH T€OMETPUYECKHX 3a/1ay.

J/IBH2KeHMsI B IPOCTPAHCTBE

JBuxenuss npoctpancTtBa. OtoOpaxkenus. J[BuxkeHuss W paBeHCTBO (uryp. OOmue cBoiicTBa ABWXKEHUN. Buibl
JBVKEHUN: TapajuleNIbHbId MEPEHOC, LEHTpalbHAas CHUMMETpHUA, 3€pKalibHas CUMMETPHs, IOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonpodus. [Ipsamas u chepa Diinepa.

29



MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSA YUYEBHOI'O KYPCA «TEOMETPHUS» (YT JTYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(OPMUPOBAHHOCTh TPAKIAHCKON IMO3UIMU OOYYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHUCKOTO
oOIIecTBa, MPEJCTABICHUE O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA DPA3IUYHBIX CTPYKTYp, SBICHHM, MpOLEIYp
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COIMAIBLHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (DYHKLIHMSIMHU U HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOM HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOALIEMY POCCUHUCKOU
MaTE€MAaTHUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCHUMCKUX MAaTEMaTHUKOB U POCCUUCKOW MAaTeMaTUYECKOW IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, cepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LEHHOCTEH POCCHUHCKOTO Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, 3TUYECKOTO
MIOBEJEHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAYKH U IEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO Oy IyILErO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH,
pacCykJIeHUl, BOCOPUMMYHUBOCTh K MATEMAaTUYECKMUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTEMaTUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0Oe30MacHOro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO (310pOBOE MUTAaHKE, COATaHCUPOBAHHBINA PEKUM 3aHATUN U OTIbIXA,
peryisipHas (Qu3nyeckass aKTUBHOCTH), (M3MUECKOE COBEPIICHCTBOBAHME IMPU 3aHATUAX CIOPTHUBHO-030POBUTEIHHOM
NEeSITETbHOCTDIO;
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6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOMS, HHTEpeC K pa3nudHbiM cdepaMm mnpodeccuoHaabHON
NEATEeIIbHOCTHU, CBSI3aHHBIM C MAaTeMaTUKOM M €€ NPUIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu W peajru30BBIBaTh COOCTBEHHBIE J>KM3HCHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTHYECKOMY
00pa3oBaHHUI0 M CamM0OOpa30BaHUIO Ha TMPOTSHKEHUH BCEH JKM3HU, TOTOBHOCTh K AaKTHUBHOMY YYacTUIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOU HAPaBIECHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYPhl, MOHUMAHUE BIUSHUS COLMAIBHO-DKOHOMUYECKUX TMPOIIECCOB Ha
COCTOSTHUE MPUPOHON U COIMATILHOM CpeJibl, 0OCO3HAHUE TII00AIbHOTO XapaKTepa IKOJIOTUUECKUX MPpoOJieM, OpUeHTaIUs Ha
MIPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM JUIsl pellieHus 3a7a4 B 00JIaCTH OKpY>Kalolllel Cpeibl, TUIaHUPOBAHUE MOCTYNKOB U
OIIEHKH MX BO3MOXHBIX IMOCIECTBUI I OKPYXKAIOIIECH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOMU
MIPaKTUKH, TOHUMaHUe MaTEMaTUUECKON HAyKH Kak c(pepbl YeJOBEUECKOM NESITEILHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS. pa3BUTUS LIMBWIM3AIMHU, OBJIAJEHUE S3bIKOM MaTEMaTHKH M MaTEMaTHYeCKOW KyJIbTYpOll KakK CpPEICTBOM ITO3HAHMS
MHpa, TOTOBHOCTb OCYIIECTBIIATH MPOCKTHYIO U UCCIEA0BATENIbCKYIO ACATEIHLHOCTh MHAUBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jiornuyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXTY
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTICHUS MOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS
1151 0000IIEHUS U CPABHEHU S, KPUTEPUHU TIPOBOIMMOTO aHATU3A,

BOCIIpMHUMATh, (GOPMYJIHUPOBATh U MPEOOPA30BHIBATh CYXKJICHUS: yTBEPAUTEIbHbIE M OTPUIIATCIIbHBIC, €IUHUYHbIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;

BBISIBJISITh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTUBOpEYHUsi B (pakTax, AHHBIX, HAOIIOJCHUSIX U
YTBEPKICHUSIX, IPEJIaraTb KpUTEPUU ISl BBISIBIICHHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
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JIEJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIFOUCHUM, YMO3AKIFOUCHUN
10 AHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKAEHUH (IIpsIMbIE U OT IPOTUBHOIO), BEICTPAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;

BbIOMpaTh CHocoO pemieHusl yuyeOHOM 3anauu (CpaBHHMBATh HECKOJBKO BapHAHTOB pEIICHHs, BBIOMpATh HamOojee
MOAXOSIINNA C YIETOM CaAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIUE
MIPOTUBOpEYHE, MPOOJIEMy, YCTAaHABIMBATh HCKOMOE U JAaHHOE, ()OPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULUIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HMCCIECOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH
MaTeMaTUYECKOro 0ObEKTA, SIBJICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTAMHU, SBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOILIEHHS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOIO HAOIIOAECHUS, UCCIIEI0BaHuS,
OLIEHUBATh JOCTOBEPHOCTbH MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHMUIA;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, & TAK)KE BBIABUIATH IIPEAIOJIONKEHHUS O €ro Pa3sBUTHM B HOBBIX
YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UIUTHI HUH(GOPMALIMK, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JUIsl pEIICHUs 3a/1a4H;

BbIOMpPATh UHGOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
MH(}OpMALMIO PAa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

CTPYKTYPHUPOBATh HHPOPMALIUIO, MPEACTABIATE €€ B Pa3IMYHbIX (POpMax, HILTIOCTPUPOBATH IrpaduyuEeCcKy;

OLICHUBATh HAAEKHOCTh MH(OPMALIUU IO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMAThH U (POPMYJIMPOBATH CYKJI€HHUSI B COOTBETCTBHUH C YCIOBUSIMU U 1IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXXaTh CBOI TOYKY 3pEHMS B YCTHBIX M IMCBMEHHBIX TEKCTax, [IaBaThb IIOACHEHUS IO XOIy pELICHHs 3a1auH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;
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B X0J1¢ 00CYK/IeHH 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI, TPOOJIEMBI, pEIIaeMO 3a/1a4u, BHICKa3bIBATh
U7y, HalEeJICHHbIE Ha IMOMCK PEIIEHHUs, COIMOCTAaBJISATh CBOM CYXKIEHHUSA C CYXICHUSIMHU JPYrMX Y4YaCTHHUKOB JHaiora,
oOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIUI, B KOPPEKTHON (hopme GopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTaBIATh PE3yJbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIENOBaHUS, MPOEKTa, CaMOCTOATEIbHO BBIOMPATH
(dbopmat BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEH ayIUTOpHUH.

PeryasiTuBHble yHUBeEpPCAJbHbIEe YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHMS 3aJadd, BBIOMPATh CIOCOO pEIICHHsS C Y4ETOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YYETOM HOBOUM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

BJIQJICTh HABbIKAMH ITO3HABATENIbHOU pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI M MBICIUTENBHBIX IPOLIECCOB,
UX pPEe3yJIbTaTOB, BIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3ysbTaTa PEHIeHHs MaTeMaTUYeCKOn
3a/1a4y;

NpPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IPU PEUICHUU 3a]]a4d, BHOCUTh KOPPEKTUBBI B JIEATEIHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa IEIH M YCJIOBHUSIM, OOBSCHATh MPUYMHBI JOCTHKCHUS] WA HEJOCTHKCHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOAUTH OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh W HCIMOJb30BaTh MPEUMYIECTBA KOMAHAHON W WHIUBUAYAJIbHOW paOOThl MPH PEIICHUH Y4YEOHBIX 3ajady,
MPUHUMATh LEJIb COBMECTHOM JIESITEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHON pabOThI, paclpenensaTh BUIbI padoT,
JOTOBAapUBATHCA, 00CYKIATh MPOLECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4aCTBOBATh B IPYMIOBBIX (popMax pabOThI (0OCYKJI€HUSI, 0OOMEH MHEHHM, «MO3TOBBIE IITYPMbD» U UHBIC), BBIMIOJHATH
CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JACUCTBUS C APYTMMH YJIEHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIa/a B
OOIIHIA MPOYKT MO KPpUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

NPEAMETHBIE PE3YJIBTATHI
K konmy 10 knacca oOyyaronuiicss HayquTCs:
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®CBOOO/IHO ONEPUPOBATh OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU TP PELICHUU 337a4 U MPOBEJICHUN MAaTEMaTUYECKUX
pacCyXICHUN;

®[IPUMEHSATH AKCUOMBI CTEPEOMETPHUH U CIEJICTBHS U3 HUX MPHU PEIICHUH FT€OMETPUUYECKUX 3a]1ay;

eKJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX U
ILUTOCKOCTEN B TPOCTPAHCTBE;

®CBOOO/IHO OINEpPUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C YIJIaMH B TMPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE,
MEXKy OpsIMOI U TNIOCKOCTBIO;

®CBOOOIHO OTMIEPUPOBATH MOHATUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

¢CBOOO/IHO paclo3HAaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHHUKOB (IIpU3Ma, NMUpaMUa, MPSMOYTOJIbHBIN MapasuleNenuIie],
Ky0);

e KJTacCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAaHUS 7Sl KJIaCcCU(UKAINY;

®CBOOO/IHO OTMIEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C CEYEHUEM MHOTOTPAaHHUKOB TUIOCKOCTHIO;

®BBINOJIHATh NapaJlIeNbHOE, LEHTPAIbHOE W OPTOrOHAIBHOE NPOEKTUPOBaHUE (GUIYpP HA IJIOCKOCTb, BBINOIHATH
M300pakeHHst PUTyp Ha MIIOCKOCTH;

®CTPOUTH CEUCHUS] MHOTOIPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBITIOIHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB
POCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

®BBLIYUCIIATH TUIOMAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUPAMHIA), TEOMETPUUYECKUX T C MPUMEHEHHEM
dopmyu;

¢CBOOO/IHO ONEPUPOBATh MOHATUAMHU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH (PUTYPBI;

¢CBOOOHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAUHATAM B IPOCTPAHCTBE;

® BBITIOJIHSTH JACHCTBHS HaJl BEKTOPAMU;

epelllaTh 33/1aud Ha JI0KA3aTEIbCTBO MATEMAaTHYECKMX OTHOLICHUM W HaXOXIECHUE TE€OMETPUYECKUX BEJIMYMH,
IMPUMEHSISI M3BECTHBIE METOJbl NPH PEHICHUM MAaTeMaTUYeCKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;
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®[IPUMEHATH IPOCTEHIINE IPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PELICHUU
CTEpPEOMETPUUECKHUX 33]1aY;

e 13BJIEKaTh, IPEOOPA30BBIBATh U MHTEPIPETUPOBATh MH(OPMALIMIO O IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpaXx,
MIPE/ICTABICHHYIO HAa YEPTEKAX U PUCYHKAX;

®[IPUMEHATH IOJYYEHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh W AHAIM3UPOBATh pEaJbHBIE CUTYyallud, MPUMEHSTH
M3yYEHHBIE MTOHATHS B MPOLIECCE NMOMCKA PELIECHUS] MATEMAaTUUYECKH C(POPMYIHMPOBAHHONW NPOOJIEMBI, MOJIEIUPOBAThH
peanbHbIe CUTYallMH Ha A3BIKE T€OMETPUH, UCCIIEA0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM I'€OMETPUUECKUX
HNOHATUI U TEOpEM, amrnapaTa aareOpsl, pelaTh NPaKTUYECKUE 3a]]aul, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKUX
BEJIMYUH;

®UIMETh IPEJCTABICHUsI 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KAaK COCTABHOM yacTu (yHIaMEHTa pa3BUTHS
TEXHOJIOTHUH.

K xonny 11 kaacca oOygaromuiicss Hay4uTCs:

¢CBOOOHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C LIMJIMHAPUYECKOM, KOHUYECKON U C(HEepUUECKO MOBEPXHOCTIMM,
OOBSACHATH CIOCOOBI MOTYUYECHMUS;

®0IIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C T€JIAMU BPALLEHUS: [IMIIMHAPOM, KOHYCOM, c(hepoii U I1apoM;

epacrno3HaBaTh Teja BpalleHus (HUIMHIP, KOHYC, cdepa U 1map) U 00bACHATh COCOOBI TIOJTYUYEHHS TeJl BPALLCHUS;

eKaccuPUIMpoBaTh B3aUMHOE PACTIONIOKEHUE C(PEephl U TIIOCKOCTH;

®BBLIYUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB W Tl BpallleHHs, OO0BEMBI M IUIOMIAAM TOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJI BPAIIEHUs, TEOMETPUUYECKUX TE C IPUMEHEHUEM (HOpMYII;

®CBOOOJHO OINEPUPOBATH MOHATUSMH, CBA3aHHBIMU C KOMOMHAUMSMU TeJl BpalleHUss U MHOTOI'PAaHHUKOB:
MHOTOIPAHHMK, BIUCAHHBIN B cepy U omucaHHBIA OKOJIO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHHUK WJIA TEJIO
BpAaIlICHMUS;

®BLIYUCIISTH COOTHOIICHMS MEX]Ty TUIOIIAAsIMU TTOBEPXHOCTEN 1 00bEMaMu MOJIOOHBIX TEJT;

e1300paxkaTh M3y4yaeMmble (DUTYphI, BBINOJHATH (BBIHOCHBIE) TUIOCKME YEPTEXKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BuI cBepxy, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJ BPAILICHUS;

e 13BJIEKaTh, UHTEPIIPETUPOBATh U MPeoOpa3oBhIBaTh WHGOPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpaXx,

IPEICTABIICHHYIO HA YEPTEKaxX U PUCYHKAX;
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©CBOOOJIHO OMIEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

®BBLITIOJIHATH OTIEpPAllUM HAJl BEKTOPaAMU;

©33/1aBaTh MJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPJIUHAT;

epelllaTh FT€OMETPUUECKUE 3a1a4l HA BBIYMCIICHUE YIJIOB MEXKAY MPSIMBIMU U IIOCKOCTSIMHU, BBIYUCIIEHUE PACCTOSHUIM
OT TOYKH JI0 TNIOCKOCTH, B 1I€JIOM, HA IPUMEHEHHUE BEKTOPHO-KOOPJIUHATHOT'O METO/A IIPY PEILICHUY;

©CBOOO/IHO OTMIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMHU C JIBUKEHHUEM B MPOCTPAHCTBE, 3HATh CBOMCTBA JIBM)KCHUM;

® BBLITIOJIHSITH N300paKEHUSI MHOTOIPAHHUKOB U TEJ BpaIllCHUs TIPU NapajlieIbHOM MEPEeHOCE, IIEHTPaTIbHON CUMMETPHH,
3epKajJbHON CUMMETPHH, IPU MOBOPOTE BOKPYT MPSIMOH, TpeoOpa3oBaHus MOJ00US;

®CTPOUTh CEUCHMSI MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHHUS HWIMHApaA (NMapauieIbHO U MEPHEHIUKYISIPHO OCH),
cedyeHus KoHyca (ImapajyieabHble OCHOBAHUIO M IIPOXOAAIIME Yepe3 BEPIINHY), CCUCHUS 11apa;

®1ICII0JIb30BAaTh METO/IbI ITIOCTPOCHUSI CEUCHUI: METOJ CJIEA0B, METOJI BHYTPEHHETO MPOCKTUPOBAHHUS, METO/]I IEpeHOCca
CEKYIIEH TIOCKOCTH;

® I0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

SIIPUMEHSTh FeOMEeTpUYeCKre (PakThl JJIsI PEHICHUS CTEPEOMETPUUYECKUX 3ajad, MPearnoararoinux HECKOJIbKO IIaroB
pelIeHus, €ClIi YCIOBHUS MPUMEHEHUS 3a1aHbl B IBHOU U HESIBHOM (hopme;

epeliaTh 3aJa4M Ha JI0Ka3aTEIbCTBO MATEMATUUECKUX OTHOIICHUN U HAXO0XKICHUE T€OMETPUIYECKUX BEJIUUNH;

®[IPUMEHSTH MTPOrPaAaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIIEHUM CTEPEOMETPHUUECKUX
3aj1a4;

SIIPUMEHSTh IOJYYCHHBIC 3HAHWUS HA MPAKTUKE: CPaBHUBATh, AHAJIM3UPOBATH W OIICHUBATh peajbHbIC CUTYaIlUH,
NPUMEHATh HW3YYCHHBIE TIOHSTHS, TEOPEMBbI, CBOWCTBAa B IIPOIlECCE IIOMCKAa PEIICHUS MaTeMaTHYeCKH
chopMynHpOBaHHON TIPOOJIEMBI, MOJCIUPOBATh peallbHbIC CHUTYallMd Ha S3bIKE TEOMETPHH, HCCIICIOBATh
ITIOCTPOCHHBIC MOJCIM C MCIOJB30BAHHEM TI'€OMETPHUYSCKUX IOHATHM W TEOpeM, ammapara ajreOphl, pemaTrh
MPAaKTUUYECKUE 3a]1a4l, CBI3aHHBIE C HAXO0XKIECHUEM IeOMETPUUECKUX BEJINYKH;

®IMETh TPENICTABICHNWS OO0 OCHOBHBIX ATamax pa3BUTHUS T€OMETPUU KaK COCTAaBHOW 4acTH (yHIaMEHTa Pa3BUTHS
TEXHOJIOTHUHM.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS»

10 KUJIACC

3‘1 HaumeHoBaHMe pa3/ieioB U TeM NPOrpaMMbl Kosau4yecTBo yacoB LleseBble MPUOPUTETHI
1 BBeneHne B crepeoMeTpuio 23 ITpuoputer Ne 2, Ne 10
2 B3aumHoe pacnosioskeHHe NpsIMbIX B IPOCTPAHCTBE 6 [Tpuopuret No 2, No 10
3 [TapamenbHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE 8 [Tpuoputer No 2, Ne 10
4 [lepnieHAUKYIAPHOCTD NMPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 25 ITpuopurer Ne 2, No 10
5 VYT1ubl U paccTOSIHUS 16 ITpuopurer Ne 2, No 10
6 MHororpaHHUKH 7 ITpuopurer No 2, No 6, No 10
7 Bexrops!l B npocTpaHcTBe 12 ITpnopurer Ne 2, Ne 10
8 [loBTOpEHue, 06001IEeHNE U CUCTEMAaTH3alMs 3HAHUN 5 [Tpuoputer Ne 2, Ne 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

11 KIIACC

J(:I HaumeHoBaHue pa3aesoB U TeM NPOrPaMMBbI KosnyecTBo yacos esieBbIe NIPHOPUTETHI
1 AHanuTUyecKkas reoMeTpust 15 ITpuopurer No 2, No 6, Neo 10
2 [ToBTOpenue, 0000IICHNE U CUCTEMATH3aIUs 3HAHUHN 15 ITpuoputer No 2, No 10
3 O0bEM MHOTOTPAaHHHKA 17 ITpuopurer No 2, No 6, No 10
4 Tena BpaueHus 24 ITpuopurer No 2, Ne 10
3 [1nomaay noBepXHOCTH M 0OBEMBI KPYTIIBIX TEJ 9 ITpuoputet Ne 2, Ne 6, Ne 10
6 JIBrxenus 5 ITpuopurer Ne 2, No 6, Ne 10
7 [ToBTOpeHune, 0000IICHNE U CUCTEMATH3AIUs 3HAHUHT 17 ITpuoputer No 2, No 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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YUYEBHBIN KYPC «BEPOSITHOCTDb U CTATUCTHUKA»

Pabouas nporpamma ydeOHOro Kypca «BeposTHOCTh U cTaTucTUKa» A oOydaromuxcst 10 —11 kmaccoB pazpaboTana
Ha ocHoBe denepanbHOro rocyAapcTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEAHEro oduero oOpa3oBaHMs, C y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUM, MPEABSBIAEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, M TPaJULUN POCCHUICKOrO
oOpazoBanus. Peanusanus nporpamMmsl 0OECIIEUMBAET OBIAJACHUE KIHOYEBBIMU KOMIETEHLUSMHU, COCTABJISIIOIIMMH OCHOBY
JUISL CaMOPAa3BUTUS M HENPEPBIBHOTO 0Opa30BaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO W IO3HABATEIBHOIO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHNXCA.

VY4eOnslil Kypc «BeposSTHOCTh U CTATUCTHKA» SIBISETCS MPOAOKEHUEM M PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
OCHOBHOM Kojbl. Kypc npenHasHauen ais GopMUpOBaHMS y 00y4YaOIUXCS CTATUCTUYECKON KyIbTYPhl M IOHUMAHUS POJIH
TEOPHH BEPOATHOCTEH KaK MaTEMATHYECKOTO MHCTPYMEHTA JUIsl U3YUEHUS CIIyYalHbIX COOBITUI, BEIMYUH U mpoueccoB. [Ipu
U3YYEHUU Kypca OOOramarTcs MNpPEICTaBICHUS YYAIIUXCA O METOJaX HMCCIEeNOBaHHUA HM3MEHYMBOIO MHpPA, PAa3BUBAETCS
MOHUMAHUE 3HAYUMOCTH W OOUIHOCTH MAaTEMaTUYECKHX METOJIOB MO3HAHUS KaK HEOTHEMIIEMOW YAaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

ConepxkaHue Kypca HalpaBJ€HO Ha 3aKpEIJICHUE 3HAHMM, IMOJIYYEHHBIX IPU W3YYEHUU Kypca OCHOBHOM IIKOJBI U Ha
pa3BUTHE IPEACTABICHUN O CIIyYalHbIX BEJIMYMHAX M B3aUMOCBSA3SX MEXKIY HUMHU HA BaXKHBIX IIPUMEPAX, CHOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYIKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMU LIEJSIMU B CTPYKTYpe Yy4eOHOTo Kypca «BeposiTHOCTh M CTaTUCTHKa» CpeIHEH IIKOJIbI
BbIJICJICHBl CJIENYIOUINE OCHOBHBIE cojaep:karenbHble JTUHUM: «CiydaliHble COOBITUS W BEpOSTHOCTH», «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

BaxxHyro 4yacTh Kypca 3aHUMAaeT M3y4YE€HHE T'€OMETPUUYECKOTO0 U OMHOMHAIBHOIO PACHPENEICHU U 3HAKOMCTBO C UX
HETIPEPBIBHBIMA aHAJIOTaMU — IIOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEICICHUSMHU.

Conepxxanue muHuU «CiiydaiiHble COOBITHS M BEPOSITHOCTUY» CIYXKUT OCHOBOW JJi1 QOpMUPOBAHUS MPEACTABICHUIN O
pacnpesiesieHu BEPOSITHOCTEH MEXIy 3HAUCHHUSIMHU CIIy4YailHbIX BEJIUYMH, a TaK)Ke 3Ta JIMHUS HeoOXoauMma Kak 0asza ais
W3YyYEHHs 3aKOHA OOJBIIMX YHMCel — (PyHIAaMEHTaJbHOTO 3aKOHA, ACWCTBYIOUIETO B MPUPOJE U OOLIECTBE U HMMEIOLIETO
MareMatuyeckyro popmanuzanuo. Cam 3aKOH OOJBIIMX YUCEN MPEAJIaracTcsi B 03HAKOMUTENbHON (opMe ¢ MUHUMAIbHBIM
MCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO popMain3ma.
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Tembl, cBsI3aHHbBIE C HEMTPEPBIBHBIMU CIYYalHBIMU BETUUMHAMH, aKIIEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONKCAHUH U
U3yYEHUU CIy4ailHbIX SIBJICHUH C IMOMOILBIO HENPEPbIBHBIX (pyHKUMNA. OCHOBHOE BHHUMAHHUE YAESETCA MOKa3aTeIbHOMY U
HOPMAaJIbHOMY pacIpelesieHUsIM, TP 3TOM IperoiaraeTcsi 03HAKOMUTENbHOE HM3y4YeHHE Marepuana 0e3 J10Ka3aTesIbCTB
IpUMEHSIeMbIX (haKTOB.

Ha usyuenue kypca «BeposTHOCTh M CTaTHCTUKa» OTBOAMTCS | 4ac B HEAETIO B TEUEHHE KaXKJIOro rojaa oOydeHus,
Bcero 68 yuyeOHBIX 4acoB.

39



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpeacraBieHre AaHHBIX C MOMOIIBIO Tabmuu u nuarpamm. CpeaHee apudmeTHUYecKOoe, MeAuaHa, HauOoJbIIee U
HauMEHbIIIee 3HaYEHUs, pa3Max, IUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HA0OPOB.

CrnydaliHble SKCHEPUMEHTHI (OMBITBI) M CiIy4ailHble COOBITHS. DJeMEHTapHble COOBITHUS (MCXOAbl). BeposTHOCTDH
Clly4ailHOro coObITHs. BIM30CTh 4YacTOTBl W BEPOSTHOCTH CcOObITHHA. CiydailHble OMNBITBI C PaBHOBO3MOXHBIMH
3JIEeMEHTapHBIMU COOBITUSMU. BeposTHOCTH COOBITHIA B ONBITAX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUS MH.

Ornepauuu Hajl COOBITUSIMU: TIEpECEUCHUE, 00bETUHEHUE, TPOTUBOMOJIOKHBIE COOBbITHS. Jlnarpammel Ditniepa. @opmyia
CJI0KEHMS BEPOSTHOCTEN.

VYciioBHasg BEpPOSTHOCTb. YMHOMKEHUE BEpOSITHOCTEW. JlepeBO ciaydanHOro skcnepuMeHTa. Popmyna MNOJIHON
BeposiTHOCTH. He3aBucrumMbie COOBITHS.

KomOunaropaoe npaBwino ymHoxeHus. llepecranoBku u dakrtopuan. Ywucino coueranuit. TpeyronbHuk Ilackans.
®opmyna 6unoma HeroToHa.

bunapHbiii ciydailHbI ONBIT (KMCHBITaHUE), ycnex WU Heynada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCHUMBIX
UCTIBITAaHUM 10 TiepBoro ycrexa. Cepusi He3aBUCUMBIX UCTIBITAHUI bepHyuin.

Cnyuaitnag BenuuuHa. Pacnipenenenue BepositHocTel. Jnarpamma pacnpenenenus. [IpuMepsl pacnpenenenuii, B TOM
qiclie, FeOMETPUIECKOE U OMHOMHUAIIBHOE.

11 KIIACC

YucnoBele XapaKTEPUCTUKU CIIyYaHHBIX BEJIUYUH: MATEMATUYECKOE OKUJAHUE, TUCIIEPCHS U CTAHIAPTHOE OTKIIOHEHUE.
[IpumMepbl MpUMEHEHUS MATEMAaTHYECKOTO OXKWJAHWsI, B TOM YHCIIE B 3aJadax M3 MOBCEIHEBHOW XU3HM. MaTemarnueckoe
OKHJlaHue OMHAPHOU ciay4yallHOM BENIMYMHBI. MaTeMaThyecKkoe OXUAAHUE CYMMBbI CIy4alWHbIX BEIUYMH. MaTemaTudeckoe
OKUJIaHUE U AUCTIEPCUS T€OMETPUUECKOT0 U OMHOMHUAIBHOTO paclpeaesIeHUN.

3aKoH OOJBIIKUX YKHCEI U €r0 POJIb B HAyKe, IpUpoe U 001IecTBe. BoIOOpOUYHBIN METOA HCCIeOBaHUM.

[IprMepbl HENpEephIBHBIX CIy4alHbIX BENWYMH. [loHATHME O IUIOTHOCTH pacnpeneneHusd. 3agadyd, NPUBOASAIINE K
HOPMAaJbHOMY pacnpenesieHnto. [IoHATHEe 0 HOpMaTbHOM pacipeacICHUN.
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IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yueOHOro npeamera « MaTemaThkay XapaKTepU3yroTCs:

I'paxknanckoe BociuTanue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMKM OO0YUYaIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO
oOI1ecTBa, NPEICTaBIEHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHH, MPOLIETYP
IpaKJaHCKOTO obmiecTBa (BBIOOPBI, OMPOCHl W TMp.), YMEHHEM B3aHMMOJIEWCTBOBATh C COLMAIbHBIMA HHCTHUTYTaMU B
COOTBETCTBHUHM C UX (DYHKLIHMSIMHU U HA3HAYECHUEM.

IIaTpuoTH4yeckoe BOCHIUTAHKE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KJAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUUCKOU
MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHUMCKMX MAaTEMAaTUKOB W POCCUMCKOM MaTEMaTH4eCKOU
IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JOCTUKEHUH B IpYIrHX HayKaX, TEXHOJIOTHUSX, CPepax SKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEH POCCUNUCKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO
IIOBEJICHMS, CBS3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKECHUN HAyKH M JEATENIBHOCTBIO YUEHOIO; OCO3HAHUEM
JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKJIHOYass 3CTETUKY MAaTeMAaTHYECKMX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELIEHN, pacCyXAECHUI; BOCHIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEMaTUYECKHME 3HAHUS B MHTEpecax 3J0pOBOT0 M Oe3omacHoro odOpasa
’KU3HHU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3J0pOBbIO (3I0pOBOE MUTaHUE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTbH); (PU3MYECKOTO COBEPUICHCTBOBAHUS, IMPU 3aHATHSX CIHOPTUBHO-
03J0OPOBUTENBHOM NESITENBHOCTBIO.
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TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3muuHbIM chepam mpodecCHOHaTHHON
JCSTEIIPHOCTH, CBSI3aHHBIM C MAaTeMaTUKOHW W €€ MPWIOKECHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp OymyIeit
npoeCCUM W Ppeajn30BBIBATh COOCTBEHHBIC JKM3HECHHBIC IUJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHWIO M CaMOOOPA30BaHHWIO HAa MPOTSIKEHUM BCEH JKU3HM, TOTOBHOCTBHIO K AKTHBHOMY YYacTHIO B pEIICHUH
MPaKTUYECKUX 33]1a4 MAaTeMaTHIECKOW HAPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYCCKON KYJIbTYpHI, TOHUMAHUEM BIIMSHUS COIMHUATBLHO-DPKOHOMHYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COITMATILHOM Cpe/bl, OCO3HAHNWEM TJI00ATEHOTO XapaKTepa dKOJIOTHUSCKUX MPOo0JIeM; OpHECHTAIHCH
Ha MPUMEHECHUE MaTeMaTHYECKUX 3HAHUN JJIs1 PEIICHUS 3a/1ad B 00JIaCTH OKPYIKAIOIICH CPe/Ibl, TUTAHUPOBAHHUS TIOCTYIIKOB H
OIICHKH WX BO3MOJKHBIX MOCTEACTBUH TSI OKPYKAFOIICH CPEIbI.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, TMOHMMAaHWEM MAaTeMAaTHUYeCKOW HayKd Kak cdepbl YelIOBEUECKOW MACeSTENbHOCTU, AITAloB €€ pa3BUTHS H
3HAYUMOCTH JIJISI Pa3BUTHUS [TMBWIM3AIMH; OBJIAJICHUEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHYECKON KyJIbTYpOl KaK CPEICTBOM
MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEILCKYIO IEATEILHOCTh MHANBUAYAIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHHS MPOTpaMMbl yueOHOro mpenMera «MaTtemaThKa» XapaKTepU3YIOTCs
OBJIAJICHUEM YHHUBEPCATbHBIMU HO3HABAMEbHBIMU OeliCUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHHIMU OelCmEUIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU 0eUCMBUAMU.

1) Vnusepcanvhvle noznasamenvHwvle Oeticmeus, obecneuusarom Gopmuposarue O6A306bIX KOHUMUBHLIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUPA, NPUMEHEHUE JI02UYeCKUX, UCCIe008amelbCKUX onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble Jiornueckue aeicTBUA:

¢ BBISIBJIATH M XapaKTepHU30BaTh CYIICCTBCHHBIC NMPH3HAKK MAaTEMaTHYCCKUX OOBEKTOB, TOHITHH, OTHOIICHHA MEXIY

MOHATUSAMU;, (POPMYJIMPOBATH OMpPENENICHUsI TMOHSATUN; YCTAaHABIWBATH CYIICCTBEHHBIN NpPHU3HAK KiIacCUUKAIIIH,
OCHOBaHMS JJI1s1 0000IICHNS M CPABHEHH S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;
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* BOCIIPUHUMATh, (POPMYIMPOBATh U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTENIbHbIE M OTPULATEIbHBIC, €IUHUYHBIE,
YaCTHBIE U 00LIUE; YCIOBHBIE;

* BBIIBJIAITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTUBOpPEUMs B (aKTax, JAHHBIX, HAOIIONCHUSAX U
YTBEPKACHUSX; IPEIaraTb KPUTEPUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

eJleJaTh BBIBOJABl C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HWHAYKTUBHBIX YMO3AKIIOUCHHUIA,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

¢ IPOBOJANTH CAMOCTOATENIPHO JOKA3aTeJbCTBA MAaTEeMaTUYECKUX YTBEPKIAECHUM (IpsiMble M OT MPOTUBHOIO),
BBICTPaNBaTh apryMEHTAlMI0, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYKJICHUS H
BBIBOJIbBL;

¢ BRIOMpaTh CHoco0 pelleHus y4eOHOW 3aiauu (CpaBHMBATh HECKOJBKO BAPUAHTOB pEILICHHUS, BbIOMpaTh Haubosee
MOAXOSIINNA C YIETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKne 1eiicTBUA:

* HICTIOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUs; (OPMYJIUPOBATh BOIPOCHI, (PUKCUPYIOIINE
OpOTUBOpEUHE, MpoOJIeMy, YCTaHABIMBaTh UCKOMOE U JaHHOE, (POPMHUPOBATh TMIIOTE3Y, apryMEHTUPOBATh CBOIO
NO3ULNIO0, MHEHHE;

¢ IPOBOJUTH CAMOCTOSITENIbHO CIUIAaHWPOBAHHBIM 3KCHEPHMEHT, HCCIEAOBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEN
MaTeMaTUYeCKOT0 OOBEKTa, SBJICHMS, MNpOLEcca, BBIIBICHHIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SIBJICHUSMHU,
IPOLIECCAMY;

e CAMOCTOSTEIBHO (POPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3YJIbTATAM MPOBEAEHHOTO HAOIIOAEHUS, UCCIIEIOBAHNU,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000LIECHUH;

 IPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BBIABUTATh MPEAMNOJIOKEHHUS O €ro pPa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

¢ BBISIBJIATH AC(PUIUTHI HHPOpPMALIMHU, JaHHBIX, HEOOXOIMMBIX ISl OTBETA HA BOIIPOC U JUIsl pELICHUS 3a/1auu;

e BEIOUpaTh HH(OPMAIIUIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJTU3UPOBATH, CACTEMATU3UPOBATH U UHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

 CTPYKTYPHPOBATh HHPOPMAIIHIO, IPEACTABIIATE €€ B pa3IMYHBIX (opMax, WILTIOCTPUPOBATH IPaPUUECKH;
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e OLICHUBATh HAIEKHOCTh MH(MOPMAIIUH 10 CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.
2) Vuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaiom CcQopMUpoSaHHOCMbd COYUATbHLIX HABLIKOG

00Y4aAIOUUXCAL.

Oo0wmenue:

¢ BOCIIPUHUMATh M (HOPMYIHPOBATh CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH W IENSIMH OOIIEHUS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yIIbTaT;

eB XOJI¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI TO CYIIECTBY OOCYXTaeMOW TEeMbI, MPOOJIEMBI, peIIaeMor 3aaadd,
BBICKA3bIBAaTh WJICH, HAIICJICHHBIC HA TIOWCK PEIICHHUS, COTOCTABISTH CBOM CYXKICHHUS C CYXKICHUSIMH IPYTHX
VYaCTHHKOB JHAJIOTa, OOHAPY)KHWBAaTh Pa3lIMdME M CXOJICTBO TIO3HWIMH; B KOPpPEKTHOW ¢opme (opmymupoBaTh
Pa3HOTIIACHSI, CBOU BO3PAXKECHUS;

e IPEICTABIISATh PE3YJIBTATHl PEIICHUS 3a/Jadd, DKCIIEPUMEHTA, MCCIICIOBAHUSA, MPOCKTAa; CaMOCTOSATEIHLHO BBIOWPATh
¢dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4 MIPE3EHTAIMK U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

e IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaTbHON paOOThl MPHU PEIICHUH Y4€OHBIX 3a/1ad;
IPUHUMATH 11e7Tb COBMECTHOM JIEATEILHOCTH, TUITAHUPOBATH OPTAaHU3AIMI0 COBMECTHOM paOOThI, paCIpeIesiTh BUIbI
paboT, JOroBapUBaTKLCS, 00CYXKIAaTh MPOIIECC U PE3ybTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

¢ Y4aCTBOBATh B IPYMIIOBHIX (hopMax pabOThI (00CYk)AeHUSI, 0OMEH MHEHHM, «MO3TOBBIC IITYPMbI» M HHBIC); BBHITIOJIHSTh
CBOIO YacTh pabOTHl M KOOPJIUHUPOBATH CBOM JICHCTBHS C IPYTUMHU YJICHAMHU KOMAaH]IbI; OIEHUBATh KaYECTBO CBOETO
BKJIaJIa B OOIIHIA TPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aMMOICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue cCmMvlCl08blX YCMAHOBOK U HCUZHEHHBIX

HAeBbIKO6 JTU4YHOCmMU.

Camoopranusanus:
COCTaBJIATh IUIAH, AJTOPUTM pPEIICHUs 3aJayd, BBHIOMpaTh CHOCOO pelnieHus ¢ y4ETOM HUMEIOIIUXCS PECYypCoOB U

COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(MOPMALIHH.
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CaMOKOHTPOJIb:
eBJIAJICTh HABBIKAMM IIO3HABATEJIbHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YyJIbTAaTOB; BIAJETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yabTaTa pelieHus
MaTEeMaTUYECKOM 3a/1auu;
e IPEJIBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEUICHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B JCSITEIILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIMMOOK, BBISIBIICHHBIX TPYIHOCTEH;
¢ OIICHUBATh COOTBETCTBUE pe3yjIbTaTa IEIU W YCIOBUSAM, OOBSCHATh NMPUYUHBI JOCTYDKCHHS WU HEIOCTYDKCHHS
PE3yNbTAaTOB JIEATEIBHOCTH, HAXOIUTH OIIHOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.
IMPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

YuTath ¥ CTPOUTH TAOTUITHI U TUATPAMMBI.

OmnepupoBath MOHATHAMU: CpeaHee apudMeTndecKkoe, Meruana, HanooJbIlIee, HAMMEHbIIIee 3HaYCHUE, pa3Max MacCHBa
YHUCJIOBBIX JIaHHBIX.

OnepupoBarh MOHATHUSMHU: CIIy4ailHBIM HKCIEPUMEHT (OMBIT) W CIy4ailHOE COOBITHE, AJIEMEHTapHOE COOBITHE
(37IeMEHTapHBIM HCXOJ) CIYyYalHOTO OIbITa; HAXOJUTh BEPOSTHOCTH B OMNBITAX C PAaBHOBO3MOXKHBIMHU CIIy4allHBIMH
COOBITUSIMHU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUN B M3YUEHHBIX CITyYalHBIX SKCIIEPUMEHTAX.

Haxonuth n hopMyaupoBaTh COOBITHS: MEpECEYCHUE U 00bEIMHEHNE JaHHBIX COOBITHI, COOBITHE, TTPOTHUBOIOJIOKHOE
JTAHHOMY COOBITHIO; MIOJIL30BATHCS AUArpaMMaMu Ditsiepa U GopMyIIoN CI0KEHUS BEPOSTHOCTEH MPHU PEIICHUH 3a1a4.

OnepupoBaTh TMOHATHUSMH: YCIOBHAs BEPOSATHOCTh, HE3aBHCHMBIC COOBITHS; HAXOIUTh BEPOSITHOCTH C TOMOIIBIO
MpaBUJia YMHOXEHHSI, C TIOMOIIIBIO IepeBa CIy4aifHOTO OMBITA.

[IpuMeHATh KOMOMHATOPHOE MTPABUJIO0 YMHOXKCHHSI TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NMOHATHSAMU: HCTBITAHWE, HE3aBUCUMbBIC HCIIBITAHUS, CEpUs HCIBITAHWMA, YCIIeX W HEyJada; HaXOJWUTh
BEPOSTHOCTH COOBITHI B CEPHM HE3aBUCUMBIX MCIBITAHUN JO MEPBOTO YCIIeXa; HAXOAWTh BEPOSTHOCTH COOBITHI B CEpHH
HCHbITaHUN bepHyiu.

OnepupoBaTh MOHATHIMHE: CITydaifHasi BETMUMHA, pacTpe/IeIieHnEe BEPOSATHOCTEH, IUarpaMMa pactpeacieHusl.

11 KJIACC
CpaBHHMBaTh BEPOSATHOCTH 3HAUCHUN CITyYalHOUN BEJIMYUHBI TIO PACTIPENCICHUIO WX C TIOMOIIBIO TUArPAMM.
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OHCpI/IpOBaTL IMOHATUCM MATCMATHYCCKOI'0 OXUIAAHWA, IPUBOAUTH IIPUMCPBI, KAK IIPHUMCHACTCA MATCMATHYCCKOC
OXHNAaHHC cnyqaﬁﬂoﬁ BCJIMYMHBI HAXOAUTb MATCMATHYCCKOC OKUIAAHUC 110 JAHHOMY PaCIIPCIACIICHULO.

HNwmets MMpCaACTABJICHUC O 3aKOHC OOJIBIITNX YKCEIL.

HNmetsn NpeaACTaBJICHUC O HOPMAJIbBHOM PACIIPCACICHUU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDB U CTATUCTHUKA»

10 KJIACC
I‘D‘i HaumeHoBaHMe pa3/ieioB U TeM NPOrpaMMbl Kosau4yecTBo yacoB LleneBble NpUOPHUTETHI
1 [IpencraBieHne TaHHBIX U OMUCATENbHAS CTATUCTUKA 4 ITpropurer No 2, Ne 10
5 Cry4daifHbie ONBITHI U CITy4YailHbIE COOBITHSI, OTIBITHI C 3 Tpropirer Ne 2, Ne 6, Ne 10
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO0J]aMU
3 Omnepanuu HaJl COOBITUAMH, CII0)KEHUE BEPOSITHOCTEHN 3 [Tpuopurer Ne 2, No 10
4 YCHOBIjaH BEPOATHOCTE, 1EPEBO CIIYHAHHOTO OMBITA, dopmyiia 6 Tproputer Ne 2, Ne 10
TIOJTHOM BEPOSTHOCTU U HE3aBUCHUMOCTh COOBITHI
3) DneMeHThl KOMOMHATOPUKH 4 ITpnopurer Ne 2, Ne 10
6 Cepuu nocse10BaTeIbHbIX UCIBITAHUN 3 [Tpuoputer Ne 2, Ne 6, Ne 10
7 Ciy4daiiHble BEJIMUYUHBI U PacpeiesICHUS 6 ITpuopurer Ne 2, No 10
8 O60011eHNne U cCUCTEMAaTU3allMs 3HAHHIA 9) ITpuopurer No 2, No 10
OBHIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34
11 KJTACC
13?1 HaumeHoBaHuUe pa3aesioB U TeM NPOrPaMMBbI Kosmn4yecTBO yacos LlesieBble MPUOPUTETHI
1 MaremMaTtnueckoe 0KHJIaHUE CIyYaiiHON BEJIMYMHBI 4 ITpuopurer No 2, Ne 10
2 Jlucnepcus v cTaHgapTHOE OTKIIOHEHHUE CIIyYailHOM BEJIMYHHBI 4 ITpuopurer No 2, Ne 10
3 3aKoH OOJIBIIUX YUCE 3 [Tpuoputer No 2, Ne 10
4 HenpepoiBHBIC ClTydaiiHbIe BETUYUHBI (pacpeIeICHUs ) 2 ITpuoputer No 2, No 10
5 HopmanbsHoe pactipenenenus 2 ITpuopurer No 2, No 10
6 IToBTOpeHue, 06001IeHNE U CUCTEeMATHU3alMs 3HAHUHT 19 ITpropurer Ne 2, Ne 6, Ne 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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