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1. HOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma yuyebnoro mpeamera OVYIIm.03 Marematuka npenHazHadeHa s
M3yUYEHHs] MAaTEMAaTUKH MIPHU pea3alliy CpeJHEero obmero oOpa3oBaHus B MpeEeiIax OCBOCHUS
MIPOTrpaMMBbl MOATOTOBKH KBATM(HUIIMPOBAHHBIX pabounx ciyxamux no cnenuainsaoctu 40.02.01
[IpaBo u opranuzamms COUMAILHOTO 00ECIICUEHUS.

YueOuwrii npeamer OVYIIn.03 Marematuka NPUHAMICSKUT MPEAMETHONH 00acTh
"Marematuka u napopmatuka" ®I'OC cpegnero obmero o6pa3oBaHus, U U3y4aeTCs B COCTaBE
00s13aTeNIbHBIX YUE€OHBIX PEAMETOB 0011e00pa30BaTEIHLHOTO IIHKIIA.

[Ipenmer siBnsieTcs mpodmIbHBIM TpeaMeToM odmeoopazoBarensHoro nukia [IIICC3 u
n3ydaercs Ha yriryosieHHoM yposHe @I'OC cpeanero obiero 00pa3oBaHus ¢ y4eTOM CIICITHPHKU
OCBanMBAEMOM CIIEHUAIBLHOCTH.

Pa6ouas nporpamma yue6Horo npeamera OVYIIn.03 Marematuka (yriyOoaeHHbIH ypOBEHbB)
pazpaboTaHa Ha OcCHOBe TpeOoBaHuii Kk pesynbTataM ocBoeHuss DI'OC COO, a Ttaxxe
(benepanbHON pabouel TporpaMMbl BOCTIUTAHMSL.

[IporpamMma mno maTemaTHKe yIriIyOJE€HHOTO YpPOBHS JJis 0Oydaromuxcs pa3padoTaHa Ha
ocHoBe PI'OC COO c y4eroM COBpEMEHHBIX MHPOBBIX TpeOOBAHMMH, NPEABABIAEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHWI0, W TPATUIHMA POCCHUHCKOTO oOpa3oBaHus. Peanm3zanus
IporpaMMbl IO MaTeMaThKe OOeCIeuMBaeT OBJIAJICHUE KIFOUYEBBIMH  KOMIIETEHIIHSIMH,
COCTaBJISIIOIMME OCHOBY [UISI CaMOPAa3BUTHSI M HENPEPHIBHOTO 00pa30BaHWs, IIEIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH O OYJatOIIIXCSI.

B mporpamMme mo MareMaTHKE YYTEHBI W€ W TIOJIOKEHHS KOHIICTIMH pPa3BHTHUS
MareMatnudeckoro oopasoBanus B Poccuiickoit deneparmm.

[IpuknaaHas 3HaYMMOCTh MaTEMaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GyHIaMEHTaJIbHbIE CTPYKTYphl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMUYECTBEHHBIE
OTHOILIEHMS], (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH ¥ KaTETOPUH HEONPEAETIEHHOCTH, OT MPOCTEHUIINX,
YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX [UIs
Pa3BUTHS HAyYHBIX U TEXHOJIOTMUYECKUX HJICH.

OnHOBpPEMEHHO C pacHIMpeHueM cdep NPUMEHEHHs MaTeMAaTUKd B COBPEMEHHOM
oOriecTBe Bce Oosiee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKUIM CTUIIb MBIIUIEHUS, TPOSBIISIOIINNCS
B OIIpE/IETIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce u3ydeHus MaTeMaTHKU B apCeHasl IPUEMOB
U METOJOB MBIIIJIEHHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIOUYAKOTCS MHIYKLMS U JeIyKLHs,
0000ImeHne M KOHKpeTH3allusl, aHaJIu3 M CHUHTE3, KiIacCUpUKalMsg M CHUCTeMaTu3alus,
abctparupoBaHue M aHanorud. OOBEKTbl MaTeMaTHMYECKMX YMO3AKJIIOUEHHM, IpaBuiIa HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IMOCTPOCHUH, CLIOCOOCTBYIOT BhIpaOOTKE
yMeHusi (GOopMylIupoBaTh, 0OOCHOBBIBATh U JIOKAa3bIBAThb CYKICHUSA, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUH CTWIb MblIUIEHUS. Beaymas posib NpUHAIIEKUT MaTeMaTUKe B (OpMUpOBaHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHNs M BOCIIUTAHUM YMEHUH NefcTBOBaTh IO 3aJlaHHBIM
aJIFOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYUPOBaTh HOBBIE. B mporecce pemeHus
3ajJ]a4 - OCHOBBI JUISl OPraHU3alUK y4eOHOM JeATeNbHOCTH Ha YpOKaX MaTEMaTHKH - Pa3BUBAIOTCSA
TBOpYECKAas U NPUKJIAJHAs CTOPOHbI MBIIIJIECHUS.

OOyueHne MaTeMaTHKE [aeT BO3MOXHOCTb pa3BUBaTh Yy OOy4aromUXcs TOYHYIO,
palnMoHaNbHYI0 U HH(GOPMATUBHYIO peyb, yMEHUE OTOMpPATh Hanbosee MOIXOMAIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TpauuecKkhue CpeacTBa I BBIPAKEHUS CYXKICHHH M HarilsgHOTO HX
IpeJCTaBIICHHUS.

Heo0xo0auMbIM KOMIOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SBISETCS
oO11ee 3HAaKOMCTBO C METOJIaMH IO3HAHHUS JEHCTBUTEIBHOCTH, MPEACTABIECHUE O MpeaMeTe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOJOB E€CTECTBEHHbIX M T'yMaHMTapHbIX HayK, 00
0COOEHHOCTSX MPHUMEHEHHs MaTeMaTUKW [UIl pPEUIeHHs Hay4dHbIX W MPUKIAJHBIX 3a7]ad.
MaremaTrueckoe 0OpazoBaHHe BHOCUT CBO BKJIa B (popMUpOBaHHE OOIIEH KyIbTyphl UETOBEKA.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHUIO  YEJIOBEKa,
NOHMMAHUIO  KPacoTbl M  W3ALIECTBA MaTEMaTHUYECKUX  PACCYXAEHUH, BOCHPUSATHIO

4


consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ
consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ

reoMeTpUIecKuX (HOpM, YCBOCHHUIO H/IEH CUMMETPHUH.
[TpuopuTeTHRIMU LIEISIMU 00YUEHUST MAaTEeMAaTHUKE Ha YIIyOJIEHHOM YPOBHE MPOJIOJDKAIOT
OCTaBaThCs:

— (¢GOpMHpPOBaHHME IIEHTPAIBHBIX MAaTEMAaTHYECKUX TMOHATHH  (YHCIO, BEIWYHHA,
reoMeTpuyieckas purypa, mepeMeHHas, BEpOSATHOCTb, (DyHKIIUS, IPOU3BOIHAS, HHTETPA),
O6CCHGLH/IBaIOIlII/IX MPECMCTBCHHOCTDb U ICPCIICKTUBHOCTh MATEMATUYCCKOT'O O6pa3OBaHI/I$I
oOyJaronuxcs;

— TOJBE/ICHHE OOYYAIOIIUXCS Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3H
MaTE€MaTUKM MW OKpYyKarmmero Mupa, MNOHUMAHHUIO MATEMATHKKW KaK 4YacCTUu O6HICI>1
KYJIbTYpPbI YE€JIOBEYECCTBA,

— pa3BHUTUEC UHTE/UICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCs, MO3HABATEIBHOMN
AKTUBHOCTH, HCCJICIOBATCIbCKUX YMeHHP'I, KPUTUYHOCTH MBIIJICHUA, WHTEPECAa K H3YUYCHUIO
MaTEeMaTHUKH;

— ¢opmMupoBaHue QYHKIIMOHATLHOW MaTEMaTHUYECKON rPaMOTHOCTH: YMEHHUS Paclio3HaBaTh
MaTeMaTHYECKHUE aceKThl B pealbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU APYTUX
y4eOHBIX MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (popMynupoBaTh
UX Ha SI3bIKE MAaTEMaTUKH M CO3/1aBaTh MaTEMaTHUECKUE MOJEIH, IPUMEHSATh OCBOECHHBIH
MaTeMaTHYeCKUi ammapar s pelieHus NpPaKTHUKO-OPHUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTY4YECHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH COJEpIKaHUSI MAaT€MaTUKU Ha YriIyOJE€HHOTO YPOBHSI SIBJISIFOTCS:
"Uucna wu Bbruucnenus", "Anrebpa" ("AnreOpanueckue BbIpaxeHus", "YpaBHEHUS H
HepaBeHcTBa"), "Hauana matemaruueckoro ananuza", "['eomerpus" ("T'eomerpuueckue purypbl
u ux cpoicrBa", "H3Mmepenue reomerpuueckux BenuuuH"), "BeposTHOoCcTh M cTaTHCTHKA'.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajuleNbHO, KaXk/as B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe U B3aumoeicTBuu. Kpome sroro,
UX OObEeOUHSET JIOTUYecKass COCTaBJSIOMIAs, TPAJUIMOHHO TPHUCYIIAas MaTeMaTUKe |
MIPOHU3BIBAIOIAS BCE MATEMATUYECKHE KYPChI U COAECPKATEIbHBIC TUHUU.

Hacrosmeld mporpaMmoil 1Mo MaTeMaThKe MpeayCMaTpUBaeTCsl H3ydeHHe y4eOHOTO
npeameTa "MaTtemaTuka" B paMKax TpeX y4eOHBIX KypcoB: "AnreOpa u Hadajga MaTeMaTHIECKOTO
ananuza", "['eomerpud", "BeposaTHOCTb U cTaTUCTHKA".

VYyeOnplii kypc "Anrebpa M Havajlla MaTEMaTHYECKOTO aHaiau3a'" SBJISETCS OJHHM W3
Hambojiee 3HAYMMBIX B 0011€00pa30BaTEIbHOM IIMKJIE, MOCKOJIbKY, C OJHOW CTOpPOHBI, OH
obecrieunBaeT HHCTPYMEHTAJIbHYIO 0a3y AJIsl U3y4EHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPyroi CTOPOHBI, POPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBIIUICHHE O0YyUJaIoINXCsa Ha YPOBHE,
HE0OX0IMMOM 17151 OCBOEHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HICTOPUU, CIOBECHOCTH U IPYTUX
IUcHMIUIH. B pamkax maHHOTO yueOHOro Kypca oOydaromivecs OBJIaJIeBalOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOU HaykH, KoTopas (GOpMyIHUpyeT CBOM JOCTHKEHHUS B MaTeMaTH4YeCKON
dbopwme.

VY4eOHblil Kypc anreOpbl U Havajdl MaTEMaTHUYECKOTO aHajau3a 3aKjiaJlbIBaeT OCHOBY IS
YCIIEUTHOTO OBJA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OUOJIOTHH, TOHUMAaHUSI OCHOBHBIX TEHICHITUI
pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOH >XKW3HHU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJb30BaTh WX Ul JalibHeiliiero
o0pa3oBaHus ¥ B MOBCEJHEBHOHN >kM3HU. OBiaJieHHe aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
KOHCTPYKLUSIMU aireOpsl M MaTeMaTHMYeCKOro aHajM3a pPa3BHBAE€T YMEHHE HaXOJAUTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTh HCTUHHOCTD, OKAa3bIBAaTh YTBEP)KJICHHSI C IOMOIIBIO MHIYKIIUU
U paccyXaaTh AETYKTUBHO, MCIIOJIB30BaTh 0000IIEHNE U KOHKPETH3allHo, abCcTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIICHHUE.

B xone u3ydenust yueOHoro kypca "AnreOpa M Hauana MaTeMaTH4ecKOro aHamusa"
oOyyaromuecst IMOJy4alOT HOBBIM OMBIT pelIeHHs MPUKIAAHBIX 33734, CaMOCTOSTEIHLHOTO
IIOCTPOEHHUSI MATEMaTUYECKMX MOJEIEH pealbHbIX CUTYyallud, WHTEPIPETALHUUA MOJYyYEHHBIX
pELIEHNH, 3HAKOMSTCSI C IPUMEPAMU MaTEMaTH4YECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
HCKYCCTBE, C BBIAAIOIMMHUCA MaTEMaTHUECKUMHU OTKPBITHSIMU U UX aBTOPAMH.
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VY4ebHblil Kypc 007aaeT BOCIMTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIM peanusyercs Kak
gyepe3 yuyeOHbI MaTepHal, ClIoCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gyepe3 crenuduky ydeOHOH IedaTenbHOCTH, TpeOyromeld NpOoJOKUTENIFHOW KOHICHTPAaLUuU
BHUMAaHUS, CAMOCTOSATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a [I0JIy4YEHHBIN pe3ynbTar. B
OCHOBE METOAMKH 00yueHHs anredpe 1 HauajiaM MaTeMaTHYeCKOTO aHAIN3a JISKUT AEATEIbHOCTH
MPUHLIMI 00yYEHUSI.

B crpykrype yaebHOTO Kypca "Anrebpa u Hauaima MaTreMaTHIeCKOro aHanmu3a" BBIICICHBI
CIIeNYIOIIME COJIepKaTeNbHO-MeToanueckue JuHuM: "Yucna wu Berumcienus", "OyHKIUN U
rpaduku", "YpaBHeHnus u HepaBeHctBa', "Hauana maremarndeckoro ananusa', "MHOXeCTBa U
joruka". Bce OCHOBHbIE COJEP)KATENBHO - METOAMYECKUE JIMHUM H3Yy4aloTCS €CTECTBEHHO
JOTIONIHSISL APYr Jpyra U IOCTENEHHO HAChIAsCh HOBBIMM TEMaMM M pasjaenamu. JlaHHBIN
y4eOHBIH Kypc SBISETCS MHTEIPAaTUBHBIM, IOCKOJBKY OOBEIUHSET B cebe cojaepiKaHue
HECKOJIbKUX MaTeMaTUYECKUX TUCIUIUINH, TAKUX KaK ajredpa, TPUrOHOMETpUsl, MaTeMaTHUECKUN
aHaJIu3, TEOpUs MHOKECTB, MaTeMaTHuecKas Jioruka u apyrue. Ilo Mmepe Toro xak odyuaronuecs
OBJIaJIEBAIOT Bce Oojiee IIMPOKMM MaTeMaTHYeCKUM alllaparoM, y HHUX I0CJIEI0BaTEebHO
(dbopMUpyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOMTh MaTeMAaTHYECKYI0 MOJElb pPEabHOU
CUTYyallud, NMPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3y4YEeHUU Y4eOHOTO Kypca, JUIsl pelIeHUs
CaMOCTOSITENILHO C(hOPMYIIHMPOBAHHON MaTeMaTHYECKOM 3ajauu, a 3aTeM HHTEPIIPETHPOBATH CBOM
OTBeET.

ConepxarenpHo-MeToAMYeCKass  JuHUSA  "Uucna W BBIYMCIEHHS'  3aBepHIaeT
(bopMHUpOBaHHE HAaBBIKOB HMCMOJIb30BAaHUS JIEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HayaTo Ha
YpOBHE OCHOBHOTO o0miero o0Opa3zoBanusa. OcoOoe BHHMMaHUE Yyaenserca (pOpMUPOBAHUIO
HAaBBIKOB PallMOHAJILHBIX BBIYMCIICHUH, BKIIOYAIOMIUX B c€0s1 MCIOJIb30BaHUE Pa3IMUHBIX POPM
3aMMcy 4Kcia, yMEHUE JIeNNaTh IPUKHUKY, BBITOJIHATh NPUOINKEHHbIE BHIYMCICHUS, OIICHUBATD
YHCIIOBBIE BBIpAKEHUS, pa0OTaTh C MaTeMaTHYECKUMH KOHCTaHTaMH. MHOKeCTBa HaTypaJbHBIX,
LENbIX, PAlMOHAIBHBIX M JACUCTBUTEIBHBIX YHCET JOMOIHSIIOTCS MHOYKECTBOM KOMILJIEKCHBIX
yrcen. B KaXJ0M M3 3TUX MHOXECTB pacCMaTpUBAIOTCS CBONCTBEHHbIE €My crenupuyecKue
3a/laui U ONEpalluu: JeJIeHUue Halleso, OTIepUpPOBaHNUE OCTATKAMU Ha MHOXECTBE LIEJIBIX YHCE,
0coOble CBOMCTBA palMOHAIbHBIX M HUPPALMOHAIBHBIX 4uCel, apu(MeTHdYecKhe olepaiuu, a
TaK)Ke U3BJICUCHNE KOPHS HATYpaJbHOM CTENEHU Ha MHOXKECTBE KOMILJIEKCHBIX uncel. brnarogaps
MOCJIEIOBATEILHOMY PACIIMPEHHIO KPYra UCII0Ib3yEMbIX UMCE U 3HAKOMCTBY C BO3MOKHOCTSAMHU
WX MPUMEHEHMs Ui pElleHUs DPa3IMyHbIX 3a/1ad (popMHpyeTcs MpelCTaBiICHHE O EIUHCTBE
MaTeMaTHUKd Kak HayKl M €€ pOJM B MOCTPOCHHUU MOJIENed peasbHOro MHpa, UIUPOKO
UCIOJIb3YIOTCSL 00001IIeHNE U KOHKPETH3aIusl.

Jluausa "YpaBHEHHUS W HEPABEHCTBA" pealM3yeTcss Ha MPOTSHKEHUU BCETO OOYYCHMS,
MOCKOJIbKY B KaxI0M pazzene [IporpaMMbl mpeaycMOTPEHO pelieHre COOTBETCTBYIOIINX 3a/1a4.
B pesynbprate oOyuaromiuecss OBIAAEBAIOT Pa3jIMYHBIMH METOJIAMHU PEIICHUS DPAUOHAIBHBIX,
UppallMOHANIbHBIX, TOKA3aTeNIbHBIX, JOrapu(@MHUYECKUX M TPUTOHOMETPUUYECKUX YPaBHEHHIA,
HEPAaBEHCTB U CHCTEM, a TAK)KE 3a]ad, COJAepkKaIluX napamerpsl. [lonydeHHble YMEHUS MIUPOKO
UCIOJIL3YIOTCS TpU HCCIEAOBAaHUM (YHKIMA C TOMOIIBI0 TPOU3BOAHON, MPH pPEIIeHUU
MPUKJIAIHBIX 337a4 U 3a7]a4 Ha HaXO0KJIEHUE HAUOOJIBIINX U HAMMEHBIIUX 3HAYCHUN (PYHKIIUU.

JlaHHas cojepkaTenbHas JMHMS BKJIIOYAaeT B ceOs Takke (QOpPMHpPOBAHHE YMEHHIt
BBIMOJIHATE pacyeThl Mo QopmyiaMm, NpeoOpa3oBaHUs pPalMOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKe BBIPAKEHUH, CO/IEPKAIIUX CTENEHU U JIOTapu(pMBbl.

bnaronapst u3ydeHuto anrebpanyeckoro mMarepuana MpoucXoauT JalbHeiIIee pa3BUTHE
AITOPUTMUYECKOTO H  aOCTPAaKTHOTO MbIIUIEHUS oOyJaromuxcs, (QOpPMHUPYIOTCS HaBBIKU
JNETYyKTUBHBIX  PAacCyXJEeHUH, paboThl € CHMBOJBHBIMM  (QOpMaMu, TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE pPaBEHCTB M HEPABEHCTB. AusreOpa mpejaiaraer
3pPeKTUBHBIE MHCTPYMEHTHI JISi PEIICHUs NPaKTHUECKUX U €CTECTBEHHO-HAyYHBIX 3ajad,
HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTtenbHo-MeToAMUYeCcKast TUHUSA "OYHKIUMU U TpapuKH" TECHO MeperuieTaercs ¢
JIPYrUMH JUHUAMHU y4€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BaTEIbHOCTD
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U3y4YeHHUsS MaTepuana. VI3ydeHHe CTENeHHOH, TOoKa3aTelbHOW, JorapuMUUYECKOH U
TPUTOHOMETPUYECKHUX (PYHKINH, UX CBOICTB U rpaMKOB, HCIIOJIb30BAaHKE (DYHKIIMIA [T peIIeHUs
3a/1a4 U3 IpYyrux yuyeOHbIX [IPEIMETOB U pealbHON KU3HU TECHO CBA3aHO KAaK C MaTEMaTHUECKUM
aHaJIM30M, TaK U C pelICHHEM ypaBHEHUI U HepaBeHCTB. [Ipr 3ToM 60JIbII0€ BHUMAHUE YICTACTCS
(hopMUPOBAHHIO YMEHHS BBIpaKaTh (POpMyIaMy 3aBUCUMOCTH MEKIY Pa3INYHBIMHU BETMUYUHAMH,
MCCIIEIOBATh IMOJIydeHHbIE (DYHKIMH, CTPOUTh MX rpaduxu. Marepuan 3TOW coaepiKaTenbHOM
JIMHUY HAalleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIOIINX BbIPa)KaTh 3aBUCUMOCTH MEXAY
BEIMYMHAMH B pa3IMyHON (OopMe: aHATMTUYIECKOH, rpaduieckoil u cioBecHol. Ero m3ydenue
CIOCOOCTBYET PA3BUTHIO AJTOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOLICHHIO W
KOHKpETH3alluH, UCII0JIb30BAHUIO AHAJIOTUI.

CopepxarenpHas auHUS "Hagama MaremMaTH4ecKoro aHanau3a" MO3BOJISET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAJHBIX 3a]1a4, JOCTYHMHBIX oOydarouumcs,
TaK Kak y HUX IMOSBIISETCS BO3MOXHOCTh CTPOUTH I'PapUKU CIOKHBIX PYHKLIUN, ONPENesITh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIATh IJIOMAAN GUIYyp U 0ObEMBI Tel, HAXOJUTh
CKOPOCTHM U YCKOpEHHUs mpoleccoB. JlaHHas cojaep)kaTeinbHas JMHHUSL OTKPHIBAET HOBBIE
BO3MOYHOCTH MTOCTPOCHUS MaTEMaTHUECKUX MOJIETIEH peallbHbIX CUTYaIUil, TO3BOJISIET HAXOAUTh
HawIydlllee pelIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHUN paclo3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJAIOIINXCSl pe3y/bTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHUS MAaTeMaTUKH KaK HayKH, U 00 HX
aBTOpax.

ConepxarenbHO-MeTOAMYeCKass JUHUA "MHOXeECTBa W JIOTHKA" BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTU4YECKOW JIOTMKH. TeO0peTHKO-MHOKECTBEHHBIC
IPEJCTaBICHNUs IMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMAaTHKU U NpeaiaraloT Hauboiiee
YHHUBEPCAIbHBIN A3bIK, OOBEAMHAIOMIMNA BCE pa3feibl MaTEeMaTUKU U €€ INPHIJIOKEHHH, OHM
CBS3BIBAIOT PA3HbIC MATEMAaTUYECKHE NUCLUIIIMHBI U X IPWIOKEHUSA B €IUHOE Liesoe. BaxkHo
JaTh BO3MOXHOCTh 00y4aroleMycs IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEMaTUKU U UCIIOJIB30BaTh €0 Ul BBIPAXKCHHS CBOMX MBICIIECH. [[pyriM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKHd CiedyeT IpU3HaTh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAHUHN U
CJIEJOBaHUE ONPEICIICHHBIM ITPaBUJIaM IOCTPOCHUS JOKA3aTEIIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTU4YeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIUIEHUS 00Yydaroluxcs,
MIO3BOJISIET UM CTPOUTH CBOM PACCYKJCHUS HAa OCHOBE JIOTHYECKUX MPaBUI, (OPMUPYET HABBIKU
KPUTHYECKOTO MBILIJICHUSL.

B ydeOHoM kypce "Anrebpa u Hadaja MaTEMaTHYECKOTO aHaimu3a" MPHUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTH4YeCKOI0  MOJEIMPOBAHUS,  KOTOPble  IPU3BAHBI  CIOCOOCTBOBATh
(OpMUPOBAHUIO HABBIKOB MOCTPOEHMSI MOJENEH pealbHbIX CHUTyalUH, HCCIEIOBAaHUS 3TUX
MoJielied ¢ TOMOUIbIO ammapara ajireOpbl M MaTeMaTH4YeCKOro aHajiu3a, WHTepHpeTanuu
IIOJIyYEHHBIX pPe3yJabTaToB. Takue 3agaHusi BIUIETEHBl B KaXKIbI W3 pa3/eioB NPOTrpaMMBbl,
IIOCKOJIbKY BEChb MaTepuain y4eOHOIro Kypca IIUPOKO MCIOJIB3YETCs sl pelleHus] MPUKIIaJIHbIX
3agau. Ilpu pemeHuM peanpHbBIX NPAKTUYECKUX 3aJad  oOydarouiyecs pa3BUBAIOT
Ha0II01aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IAaTh M KOHKPETU3HpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB pEIIEeHUs MPUKIAJHBIX 3a/1ad OPraHu3yeTcsl B Mpoliecce U3yueHHs BceX TeM y4eOHOIo
Kypca "Anrebpa 1 Hauana MaTeMaTHYECKOro aHanm3a'".

I'eometpus sBiIsieTCSl OJHUM U3 0A30BBIX KYpPCOB, TaK Kak 00ECHEeYMBAET BO3MOXKHOCTb
U3Y4YEHHs IUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIPABJIEHHOCTH WU IPEIMETOB I'yMaHUTapHOIO
nukia. Jlormueckoe MplluieHue, GopMHUpyeMOe MpPU M3Y4YE€HHUH OOYJaroIMMUCS MOHATHHHBIX
OCHOB T€OMETPUH, TpPU J0KA3aTEIbCTBE TEOPEM U IIOCTPOCHHUM ILEMOYKU JIOTMUECKUX
YIBEPXKACHUNW IPU PELIEHUU TI'E€OMETPUYECKHUX 3a7ad, YMEHHE BBIIBUTATh U OIPOBEPrarb
TUIIOTE3bI HEMOCPEACTBEHHO HCIOJIB3YIOTCS NPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYyYHOTO IUKJIA,
B YaCTHOCTH (PM3MUYECKHX 3a/1a4.



Lenb ocBoeHus mporpaMmel yueOHOro Kypca "['eomerpus" Ha yriyOJeHHOM YpOBHE -
pa3BUTHE HHAWBUAYAIBHBIX CIHOCOOHOCTEH, OOYYAIOIIMXCSA NPH H3YYCHUU TCOMETPHH, Kak
cocTaBisoOmel npenMeTHol oOmactu "Marematuka u uH(popmaTtuka' uepe3 obecrieueHue
BO3MOKHOCTH NPUOOpETEHUs] U HUCIOJIb30BaHUS Oosiee IITyOOKMX TIeOMETPUYECKHX 3HAaHUN U
JCUCTBHH, CICIU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX VIS YCIEIIHOTO MPO(EeCcCHOHAIBHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIH30BAHNEM MAaTEMaTHKH.

[TpuopuTeTHBIMU 3a/Ia4aMK Kypca T€OMETPUH Ha yriTyOJICHHOM YPOBHE, PACIIUPSIFOLIIMMHU
Y YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISFOTCS:

— pacmupeHue TMpeACTaBICHHS O TEOMETPUH KaK YacTH MHUPOBOH KYIBTYpHl H
(opmMupoBaHHE 0CO3HAHUS B3aUMOCBSI3H TEOMETPUH C OKPYKAIOLINM MUPOM;

— (QopmupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUrypax KaK O BaKHEHUIINX
MaTeMaTHYECKUX MOJIENSAX, TTO3BOJIIONINX ONHCHIBATh W H3Yy4aTh pa3HbIE SBICHUS
OKPY)KAIOILIEr0 MHpa, 3HAHUE MOHATUHHOrO ammapara no pasneny "Crepeomerpus'
y4eOHOTO Kypca T€OMETPUH;

— ¢QopmupoBaHUE YMEHHS BIIAJIETh OCHOBHBIMH TIOHATHSIMH O TIPOCTPAHCTBEHHBIX (DUTYpax
Y X OCHOBHBIMH CBOICTBaMH, 3HaHUE TEOPEM, POPMYIT K yMEHHE UX TIPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PENICHHS 3a/ay;

— ¢QopmupoBaHuEe yMEHHs DPACNO3HABATh Ha UYEPTEkKAX, MOJIEISIX W B PEATHHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJIEIIH;

— ¢QopmupoBaHWE  TIOHWMaHHS  BO3MOXHOCTH  aKCHOMATHYECKOTO  IMOCTPOSHUS
MaTeMaTHYeCKUX TEOpHH, (OPMHpPOBAHWE TOHWMAHHUS POJIH AKCHOMATHKH TPH
MIPOBEACHUH PACCYXKICHUI;

— (QopmupoBaHHE YMEHMs BIAJETh METOJAMM JOKa3aTeNbCTB U AJITOPUTMOB pELICHUS,
YMEHUS HMX HPUMEHATh, IPOBOJUTH [10KA3aTENbHBIE PACCYKICHUS B XOJE DPELICHUS
CTEpEOMETPUYECKHUX 3a7ad U 3aJad C MPaKTHUECKUM CoJiepkKaHueM, (POpMHUpPOBAHUE
IIPEJCTABICHU O HEOOXOAMMOCTH JOKA3aTelIbCTB IMPU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEP)KJICHUI U POJIM AKCHOMATHUKH B IIPOBEIEHUU JETYKTUBHBIX PaCCyXJICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUICKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEH
oOyyaromuxcs, Io3HaBaTeIbHON aKTUBHOCTH, UCCIIEJOBATENBCKUX YMEHUH, KpUTUYHOCTH
MBIIUIEHUS], UHTEpeca K N3y4EHHUI0 T€OMETPUH;

— (QopmupoBaHue (GYHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUHU: YMEHMS
pacrio3HaBaTh MPOSIBJICHHS] T€OMETPUUYECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalUsX M INPH HM3YyYEHUU JPYTruX Y4eOHbIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEalbHbIX CUTYallUH,
HCCIIeIOBaHUS TIOCTPOEHHBIX MOJIeNIel, MHTEPIPETALIMH [TOJIyYEHHBIX pe3yIbTaToB.

[Tepexon K U3y4EHUIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

— co3aarhk ycioBus s auddepeHnmanuu 00ydeHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
00pa3oBaTeNIbHBIX MPOrpaMM, OOECHEYUTh YTIyOJIeHHOE H3YYeHHE TEeOMETPUU Kak
cocTaBIsiolIeH yaueOHoro npeameTa "Marematuka'.

VYueOupiii kypc "BeposTHOCT U cTaTucTHKA" YrIyOJIEHHOTO YpPOBHS SIBISIETCA
MIPOJIOJKEHUEM M Pa3BUTHEM OJHOUMEHHOTO yueOHOTo Kypca yriayOJIeHHOTO YPOBHS Ha YpOBHE
cpenHero ooOmero o6OpaszoBaHusl. YUeOHBIM Kypc NpeaHazHadeH s (QOopMUpOBaHUS ¥y
oOydaronuxcs CTaTUCTUYECKOW KYIbTypbl M TIOHMMaHUs POJM TEOPHH BEPOSITHOCTEH Kak
MaTeMaTHYeCKOT0 HHCTPYMEHTA JUIS U3YUEHUs CITy4alHBIX COOBITUMN, BETUYHH U TIporieccoB. [1pu
M3YYeHHHU Kypca OOOTramiaroTcsl MpeACTaBiIeHHs, OOy4JaloUIuXcs O METOJaX HCCIeIOBaHUS
W3MEHUMBOTO MHpA, Pa3BUBAETCS TOHMMaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHX
METOJIOB TO3HAaHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAy4YHOTO
MHPOBO33PEHHUS.

CogepxaHne ydeOHOTO Kypca HAMpaBICHO Ha 3aKperuieHHue 3HAHUH, MOJy4EeHHBIX MPHU
M3YYEeHUU Kypca Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHusi, U Ha pa3BUTHE MPEACTABICHUH O
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CIIydaliHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMHU Ha BaXKHBIX NIPUMEPAX, CIOKETHI KOTOPHIX
MOYEPITHYTHI U3 OKPYXKaIoIIero Mupa. B pesynbrate y 00ydaroniuxcsi JOHKHO COPMHUPOBATHCS
MpEJCTaBJICHHEe O HauOoJiee YHNOTPEOUTEIBHBIX H OOIMUX MAaTEMaTHYECKUX MOJIEISIX,
UCTIONB3YEMBIX ISl  ONHMCAHHSI AHTPOINOMETPUYECKUX M JIeMOrpapuyecKux BeIUYHH,
MOTPEUTHOCTeH B pa3JIMYHbIE pOJA HM3MEPEHHsX, UIUTEIBHOCTH O€30TKa3HOH pPaboOTHI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc siBIsieTcss 0a30#l sl OCBOSHHS BEPOSITHOCTHO-CTATHCTUYECKUX METOJOB, HEOOXOMMBIX
CHELMAJIUCTaM HE TOJBKO HWHXXEHEPHBIX CIENHAIBHOCTEM, HO TAaKXE COLMAIBHBIX U
MICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
MCTIOJIB3YIOT alllapaT aHaJIn3a OOJIBIINX NaHHBIX. L[eHTpanbHyo 9acTh yueOHOTO Kypca 3aHUMAeT
oOcyxeHne 3akoHa OONpIIMX YuCeNl - (PyHIAMEHTaIbHOTO 3aKOHA TPHPOJIBI, HWMEIOIIETO
MaTeMaTHYeCKyI0 (popMan3aIuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType ydeOHoro kypca "BeposiTHOCTh 1
CTaTUCTUKA" Ha yYriayOJIeHHOM YpOBHE BBIJCIEHbl OCHOBHBIE COJIEp)KATEJbHbIE JIMHUU:
"Cnyuaiinple coObITUS ¥ BeposiTHOCTH" 1 "CiiydaliHble BEIMYMHBI M 3aKOH O0JIbIINX yucen".

[ToMHMO OCHOBHBIX JIMHH B Y4€OHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU rpadoB U
TEOPUHU MHOKECTB, HEOOXOAUMBIE JJISl TIOJTHOLIEHHOTO OCBOEHHSI MaTepuaia JaHHOTO y4eOHOTo
Kypca U CMEXHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Conepxxanne nuHuM "CioydailHble COOBITHS W BEPOSITHOCTH" CIY)KUT OCHOBOW ISt
(hopmMupoBaHUS MPEACTABICHHUIN O pacTIpe/IeTICHUH BEPOSTHOCTEH MEX Ty 3HAUCHHUSIMU CITyYaliHBIX
BEJINYMH. Ba)XHYIO 4acTh B 3TOM COAEPKATEIBLHOM JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMMAJIBHOTO pacHpelesieHn M 3HAKOMCTBO C HUX HENPEPHIBHBIMU aHajJloraMH -
ITOKA3aTEeIbHBIM U HOPMAJIBHBIM PaCIpEICICHUSMH.

Tembl, cBs3aHHBIE C HEMPEPBIBHBIMHU CIY4YalHBIMU BEIMYMHAMU U PaclpencicHUSIMU,
aKIEHTUPYIOT BHUMaHHE OOYy4YalOLIMXCSl Ha ONMCAHUM W H3YYEHHM CIy4alHbIX SBJICHHH C
MIOMOIIbIO HEMpPEpbIBHBIX (QyHKIUH. OCHOBHOE BHUMAaHUE YJIENAETCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY PacCIpPEICIICHUAM.

B yueGHOM Kypce mnpenycMaTpuBaeTCs O3HAKOMMTEIBHOE H3YYEHUE CBS3H MEXAY
ClIyJyallHBIMHM BEJIMYMHAMM U ONHCAHHE TON CBS3U C NMOMOIIBIO KOAPPHUIMEHTA KOPPEISILUU U
ero BBIOOPOYHOIO aHajgora. OTHU 3JIEMEHTbl COAEp)KaHUs pa3BUBAOT TeMy "Jlmarpammsl
pacceuBaHus", N3y4YEHHYIO Ha YpOBHE OCHOBHOT'O 00I1I€r0 00pa30BaHus, U BO MHOI'OM OIMPAIOTCS
Ha CBEJICHUS U3 KypCOB aaredpbl U Fr€OMETpUH.

Eme ogun snemeHT conep kanusi, KOTOPBI NpeiaracTcs Ha 03HaKOMUTEIBHOM YPOBHE -
IIOCJIEI0BATEIbHOCTD CIy4YailHbIX HE3aBUCUMBIX COOBITHI, HACTYMAOUUX B €IUHUILY BPEMEHH.
O3HakoMJIEHHE C paclpelielIeHUeM BEpOSITHOCTEH KOJIMYEeCTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOLIMNA XapaKTep U SBJISIETCS aKTYaJIbHBIM Ui OyAyluX aOUTYypUEHTOB, MOCTYMAIOLINX
Ha Yy4yeOHble CHELMATbHOCTH, CBSI3aHHblE C OOIIECTBEHHBIMH HayKaMHM, IICUXOJIOTHEH U
YIIPaBJICHHUEM.

BHyTpeHHsIs OlleHKA BKJIIOYAeT:

— CTapTOBYIO JUArHOCTHKY;

—  TEKYLIYIO U TEMaTU4YECKYIO OLICHKY;

— HUTOTOBYIO OLIEHKY;

— IPOMEXKYTOYHYIO aTTECTALUIO;

— TICHUXO0JIOTO-TIeJarorn4eckoe HaboACHuE;

— BHYTPEHHHMH MOHUTOPHUHT 00pa30BaTeIbHbBIX JOCTHKEHHH 00yUYaromuXCsl.

JUTUTENbHOCTh KOHTPOJIBHOW paboThl, sBIIOMEHCS (HOpMOM MUCBMEHHOW NPOBEPKU
pe3yiabTaToB OOy4YeHHMs C IeJIbI0 OLEHKHM YPOBHSA JIOCTMKEHHS TMPEIMETHbIX U (WUJIM)
MeTaInpeIMETHBIX Pe3YyJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 IBYX YPOKOB (He Oojiee yeM 45 MUHYT
KaoKJIbIH ).

JUTUTeNbHOCTh MPAaKTHUYECKOW pPaboThl, sBISIOMIEHCS (GopMoil opraHuzanuu y4yeOHOTro
npolecca, HalpaBJICHHOM Ha BBIPAOOTKY y OOydaromuxcs NPaKTUYECKUX YMEHHH, BKIIOUYast
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nabopaTOpHbIE, WHTEPAKTUBHBIE W HWHBIE pabOTBl M HE sBIAIOMEHCS (HopMoil KOHTPOII,
COCTAaBJISIET OJIMH YpOK (He OoJiee uem 45 MUHYT).

IIpu >TOoM 00BEM Y4eOHOrO BpPEMEHH, 3aTPauMBACMOr0 Ha IPOBEJCHHUE OIICHOYHBIX
npoueayp, He JojpkeH mpesblmath 10% ot Bcero oobeMa yueOHOrO BpeMEHH, OTBOAMMOIO Ha
U3Yy4EHHE JAaHHOIO y4eOHOIO IIpeMeTa B IaHHOM IpyIIe B TEKyLIeM yueOHOM roay".

2. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
MATEMATHKA (YTJIYBJIEHHBIN YPOBEHb)

JIM9HOCTHBIE PE3YJIbTaThl OTPAKAIOT TOTOBHOCTh W CIHOCOOHOCTH OOYYAFOIIMXCS
PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpHMEHTAlNM, TIO3UTHUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIMX TPATUIIUOHHBIM
LIEHHOCTSIM POCCHUUCKOTO O0IIEeCTBa, PACIIMPEHNUE KM3HEHHOTO OTBITA U OTBITA JCITEIILHOCTH B
IpoLecce  pealu3ali  CpPeiCcTBaMU  y4yeOHOro  IpeaMeTa  OCHOBHBIX — HAIpaBJIEHUH
BOCIUTATEIbHOU JIEATEIIbHOCTH.

B pesynbrare uzydenus yuebHoro npeamera OVYIIn.03 MaremaTtnka y oOydaromierocs
OyayT cOpMHPOBAHBI CIEIYIONINE JUYHOCTHBIE Pe3yabTaThI.

B coorBercTBHMHM ¢ TpeboBanusimu ®I'OC COO YTo4HEHHbIE THYHOCTHbIE Pe3y/IbTaThI

©OI1 COO

I'Pa)KIAHCKOI'O BOCIIUTAHHUS: 1) rpa)kJaHCKOTO BOCTIUTAHUS:

—  chopMUpPOBaHHOCTH TPAXKIAHCKOHN TO3UIIUH —  copMUPOBAHHOCTb TPAXKIAHCKON MO3UIUU
00y4aromerocs Kak akTUBHOT'O U OTBETCTBEHHOT'O YJIeHa 00yuaromierocsi Kak akTUBHOTO U
poccuiickoro o0ImecTsa; OTBETCTBEHHOI'0 4JIEHa POCCUHCKOr0

—  OCO3HAaHHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U o011ecTBa;
00513aHHOCTEH, YBa)kKeHHE 3aKOHA M TIPABONOPSIKA; —  IpeJCTaBIEHHE O MaTEMAaTHYECKUX OCHOBAX

—  IPHUHATUE TPAJULHOHHBIX HAllMOHAJbHBIX, (YHKIIMOHUPOBAHUA PA3IHIHBIX CTPYKTYD,
00II[eYeTOBEUECKUX TYMAHUCTHIECKUX H ABJICHUM, TIPOLIEAYP TPAXKIAHCKOTO
JIEMOKPaTHYECKUX 1IEHHOCTEH; obuiecTBa (BbIOOPHI, OIIPOCHI U JPYToe);

—  TOTOBHOCTb IPOTHBOCTOSTH MJEOJIOTUH IKCTPEMU3MA, —  YMEHHE B3aUMOJCHCTBOBATh C
HAaI[MOHANN3Ma, KCeHO(OOUH, TUCKPUMUHALIIH 10 COLIMAIbHBIMU HHCTUTYTaMH B
COLIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAIbHBIM COOTBETCTBHU C NX (yHKIHAMH I
IpU3HAKaM; HA3HAYCHHUEM.

—  TOTOBHOCTb BECTH COBMECTHYIO e TEILHOCTE B
HHTepecax rpakAIaHCKOro OOLIecTBa, y4acTBOBATh B
caMOoyIpaBJIeHUH B 00111e00pa30BaTeNbHON OpraHu3alui
U IETCKO-IOHOMIECKUX OpTaHN3alnsiX;

—  yMEHHE B3aMMOJEHCTBOBATD C COLUATBHBIMH
HHCTHTYTaMH B COOTBETCTBUH C UX (QYHKIMAMH H

Ha3HaYEHUEM;
— TOTOBHOCTb K TyMaHUTapHOH U BOJOHTEPCKOU
JIeATeNTbHOCTH;
NAaTPUOTHYECKOTO BOCIIUTAHHUSA: 2) MaTpUOTHYECKOTO BOCITUTAHUS:
—  cOpMHUPOBAHHOCTH POCCHACKOH IpaxTaHCKON —  chOpMHPOBAHHOCTH POCCHICKOI
WIACHTUYHOCTH, ATPUOTU3MA, YBAKEHHSI K CBOEMY TPpaXKJJaHCKOW UIEHTUYHOCTH,
HapoJy, YyBCTBa OTBETCTBEHHOCTH nepen PonnHow, —  YBaXXCHMS K IPOLUIOMY U HACTOSILIEMY
TOPAOCTH 3a CBOH Kpail, CBOIO PoauHy, CBOM S3BIK U POCCUICKON MaTEMaTHKH,
KYJIbTYpPY, IPONIIOE U HACTOAIEC MHOI'OHAITMOHAJIBHOT'O — IIECHHOCTHOE OTHONICHHE K JOCTHKCHUSIM
Hapoga Poccun; POCCHUICKUX MAaTEMATHUKOB M POCCUHCKOM
—  LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIaM, MaTeMaTHIECKOM IIKOJIBI,
HUCTOPUYECKOMY U IPUPOAHOMY HACIICANIO, ITaMATHUKAM, — HUCIIOJIB30BAHUE PTUX ,IIOCTI/I)KCHI/Iﬁ B IPYIux
TpaaulluiaM HapOoad0B POCCI/II/I, JOCTHXKCHUSM Poccuu B HayKaX, TEXHOJIOTHsX, c(l)epax 3KOHOMUKHU,

HAYKC, HCKYCCTBEC, CIIOPTC, TCXHOJIOTUAX U TPYAC,
- HﬂeﬁHaﬂ y6e)KIleHHOCTB, TOTOBHOCTbD K CIIY?KCHUIO U
3auTe OTG‘IGCTB&, OTBCTCTBCHHOCTH 34 €TI0 Cy,Z[L6y;

AYXOBHO-HPAaBCTBECHHOI'O BOCIIUTAHUSA: 3)Z[yXOBHO-HpaBCTB€HHOl"O BOCIIMTaHUA:
— OCO3HAHHNC TYXOBHBIX IIEHHOCTEH pOCCHI;’ICKOFO Hapoaa, — OCO3HAHUC TYXOBHBIX IIeHHOCTefI
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c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS,
STHYECKOI'O IIOBECHHS;

CIIOCOOHOCTP OIICHUBAThH CUTYAIIWIO W IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOT'O BKJIA/Ia B MOCTPOEHUE YCTOMUUBOTO
Oysyero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POTUTEIISIM U (FLITH)
JIPYTUM 4JIeHaM CEMbHU, CO3JIaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHSATHUS IIEHHOCTEN ceMeHHOM )KU3HU B
COOTBETCTBHUH C TpaJAULIUSAMU HapoaoB Poccuu;

POCCHICKOro Hapoja,

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STHIECKOTO MTOBEICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MMPUMEHEHUEM
JIOCTHYKEHHUI HAYKH U IESITEIbHOCTHIO
YYEHOTO,

OCO3HAHHE JIMYHOTO BKJIA/Ia B TIOCTPOCHHE
YCTOHYUBOTO OYIYIIEro;

OCTECTUYCCKOI'O BOCIIMTaHUA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIIOYAs 3CTETUKY
ObITa, HAYYHOT'O M TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA,
TpyJa 1 OOIIEeCTBEHHBIX OTHOIICHUH;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHbIE BUIbI HCKYCCTBA,
TpaJULMU U TBOPUYECTBO CBOETO U IPYTUX HApOJIOB,
OLIYIIAaTh AMOIMOHAIILHOE BO3/IEHCTBHE UCKYCCTBA;
yOEKAEHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTH U 001IeCTBa
OTEYECTBEHHOI'0 U MUPOBOI'0 UCKYCCTBA, ITHUUECKUX
KYJIBTYPHBIX TPAIULUI U HAPOTHOIO TBOPUYECTBA;
TOTOBHOCTh K CAMOBBIPAYKEHHIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMJIEHHUE MIPOSIBIIATH KA4eCTBAa TBOPUECKOIL
JIMYHOCTH;

4) 5CTETUYECKOro BOCTIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUAst
ACTETUKY MaTEMaTHUECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71ad,
pelIeHuH, pacCyKIeHUH,
BOCIIPUUMYHUBOCTh K MATEMAaTUIECKIUM
acreKTaM Pa3IMyHbIX BUIOB UCKYCCTBA

(U3MUECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH 370POBOI0 M OE30MACHOr0 0Opa3a
JKHU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3I0POBBIO;
NOTpeOHOCTDh B (PM3MYECKOM COBEPILICHCTBOBAHHH,
3aHSTHSX CIIOPTUBHO-03/I0POBUTEIHHOM JESTEBHOCTHIO;
AKTHBHOE HEMPHATHE BPEAHBIX MPHUBBIYEK U HHBIX (OPM
NpUYMHEHHS Bpena GU3MIECKOMY U IICHXUYECKOMY
3I0POBBIO;

5) ¢buU3nuUeCKOro BOCITUTAHHUS:

c(OpMHUPOBAHHOCTh YMEHUSI TPUMEHSITH
MAaTEMaTU4YCCKNEC 3HAHWA B MHTEPECAX
3JI0pOBOr0 M O€30MacHOro odpasza KU3HH,
OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3/10pOBBIO (30pPOBOE MUTAHMUE,
cOanaHCHPOBAaHHbII PEXKHUM 3aHSITUH U
OTIbIXA, peryisipHas Gusnyeckas
aKTUBHOCTD ),

(u3HIecKoe COBEPLICHCTBOBAHUE MPH
3aHATHUAX CIIOPTHBHO-03/I0POBUTEILHOMN
JIeATENbHOCTBIO;

TPYLOBOTO BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHE LIEHHOCTU MacTepCTBa,
TpyHotooue;

TOTOBHOCTb K AKTHBHOM AESATENFHOCTH TEXHOIOI HIECKOM
U COLIMAIBFHON HAIPaBJICHHOCTH, CIIOCOOHOCTD
HWHUIMUPOBATH, TNIAHUPOBATh H CAMOCTOSITEIIEHO
BBITIOJTHATH TAKYIO JeSTEINEHOCTD;

MHTEPEC K Pa3indHbIM chepam npodheccuoHaTbHOM
JeATENEHOCTH, YMEHHE pealn30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE IUTaHbI;

TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHHIO U
caM0OOPa30BaHMIO HA NPOTSHKEHUH BCEH KU3HH;

6) TPyZIOBOTO BOCIIUTAHHUS:

TOTOBHOCTH K TPY[Y, OCO3HAHHE IIEHHOCTU
TPYAOIIO0HS,

MHTEpEC K Pa3IUuHbIM chepam
npodeCcCHOHATLHON IeATETbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOH U ee
NPHIIOKEHUSIMHU,

YMEHHUE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynmymieit mpodeccuu 1 peann30BBIBATH
COOCTBEHHBIE KU3HCHHbIE IUTaHbI,
TOTOBHOCTB M CTIOCOOHOCTH K
MaTeMaTHIECKOMY 00pPa30BaHHIO U
€aM000pa30BaHMIO Ha MPOTSHKSHUH BCei
KH3HH,

TOTOBHOCTh K aKTHBHOMY Y4acCTHIO B
pEIICHNH PAaKTUYECKUX 3a/1a4
MaTeMaTH4eCKOW HAPaBJICHHOCTH;

OKOJIOT'HMYCCKOI'O BOCIIMTaHHUA

c(OpPMHUPOBAHHOCTH SKOJIIOTHIECKOH KYIBTYPHI,
MOHUMAaHUE BJIUSHUS COLUATBHO-D9KOHOMUYECKUX
MPOLIECCOB HAa COCTOSTHUE NPUPOJHON U COLUATBHON
Cpeabl, OCO3HAHHE TII00ANTBHOI0 XapaKTepa
AKOJIOTHYECKUX TPOOIIeM;

7) SKOTOTHYECKOr0 BOCITUTAHUS:

9KOHOMHMYECKUX MPOIIECCOB HA COCTOSHUE
MIPUPOJTHOM U COLIMAIBHOU Cpepbl,
OCO3HaHKE TI100ATFHOTO XapaKTepa
9KOJIOTUYECKUX TIPOOIIeM,

OpHUEHTAIMsI HA IPUMEHEHHE
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—  IUTAHUPOBAHUE U OCYLIECTBICHHUE ACHCTBUN B
OKpY’KalOIIel cpelie Ha OCHOBE 3HAaHUS Lienel
YCTOMUYUBOrO pa3BUTHS YEIOBEUECTBA,

—  aKTHBHOE HENpUATHE AEUCTBUH, IPUHOCAIINUX BPEA
OKpYy:Karouieu cpenue;

—  yMEHHe IPOrHO3MPOBATh HEOIATOIIPUSI THEIE
SKOJIOTHUECKHUE MOCIEICTBHUS NPEANPUHIMAEMBIX
JIeUCTBUI, IpeOTBpaIaTh UX;

—  pacIIMpeHHUE OMbITa JeSITENbHOCTU IKOIOIHIECKON
HaIpaBJIeHHOCTH;

MaTEeMAaTUICCKUX 3HAHUHA TS PEIICHUS
3a/1a4 B 00JIACTH OKpYXKaroulel cpepl,

—  IUTAHUPOBAHHE IMOCTYIIKOB U OI[EHKU HX
BO3MOXHBIX TTOCIICJICTBAN IS
OKpYXaroleu cpesibl;

LIEHHOCTH Hay4YHOT'0 [TO3HAHUA:

—  c(hOpMHUPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00IIECTBEHHON NPAKTUKH, OCHOBAHHOI'O HA JHAJIOTe
KYJbTYP, CHOCOOCTBYIOIETO OCO3HAHUIO CBOET'O MECTa B
HONMUKYIBTYPHOM MUDE;

—  COBEpUICHCTBOBAHHUE SI3bIKOBOM U YUTATEIbCKOM
KYJIBTYpPHI KaK CpeCTBAa B3aUMOACHCTBHSI MEXY JTIOABMU
U TIO3HAHUS MUPA;

—  OCO3HaHHWE LIEHHOCTH Hay4yHOH JeATeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh IPOEKTHYIO U UCCIIEA0BATEIBCKYIO
JeSITeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

8) IIEeHHOCTH Hay4YHOI'O TIO3HAHUS:

—  c(hopMHPOBaHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOI
MPaKTHKH, TOHUMaHUE MaTeMaTHIeCKOM
HaYKH KakK cepbl YelIOBeUeCKON
JIeATENIbHOCTH, ITAIIOB €€ Pa3BUTHS U
3HaYMMOCTH JUTS Pa3BUTHS [IMBUIIN3AIHH,

—  OBJIQ/ICHHE SI3BIKOM MaTE€MaTHUKH U
MaTeMaTH4eCKOi KyJIbTYpOH KaK CPeaCTBOM
TMO3HaHUA MHUpa,

- TOTOBHOCTb OCYHIECCTBIIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO IESTENbHOCTD
HWHAWBUAYAJIbHO U B IT'pYyTIIIC.

B mpormecce noCTIWKEHHMS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHSI TIPOTPAMMBI  TIO
MaTeMaTHKe y  OOYy4YalolIMXCS ~ COBEpIICHCTBYETCS ~ SMOLMOHANBHBIA  HHTEIJIEKT,

MPeIoJaralni chopMUPOBAHHOCTH:

— caMoperyJupoBaHUs, BKJIIOYAIOUIETO

CaMOKOHTPOJIb, yMEHUE MPUHUMATD

OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTpPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTpeMJIEHHE K JTOCTHXKEHUIO IIeJId M YCIEeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE ACHCTBOBAThH, UCXOS U3 CBOUX BO3MOXHOCTEH;

— OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBIBaTh €r0 MpPH OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U

COIICPEIKNBAHUIO,

— COIHMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTD BBICTPAUBATb OTHOLICHUSA C APYIUMHU
JIFOAbMU, 3360TI/ITBCH, IIPOSABJIATE HHTEPEC U pa3peilaThb KOH(bJ'II/IKTI)I.

B pesynbrate usyuenus ydyeOHoro npeamera OVIIn.03 Maremaruka y oOyuaromierocs
OyayT chopMHpOBaHBl MeTaNpeAMeTHbIE Pe3yJabTaThl, OTPAXKEHHbIE B YHUBEPCAIHHBIX
y4eOHBIX JIEHCTBUSAX, a HWMEHHO — IIO3HABATEJIbHbIE YHUBEpCAIbHbIE Y4eOHBbIC JIEHCTBUS,
KOMMYHHKATHBHBIE YHHBEpCajbHble YdeOHbIE JEHCTBHUS, PETyISTUBHBIE YHUBEPCAIbHbBIE

y‘le6HI>Ie I[CﬁCTBPIH, COBMCCTHaiA ACATCIBbHOCTD.

MeTaHpeﬂMeTHHe PE3YyIbTATEI OCBOCHUS IPECAMETA:

MertanpeaMeTHble | YHUBepcaabHble yueOHble aeiictBus (YY) YTouHeHHbIE YHHMBeEPCAIbHbIE
pe3yJbTaThl, @1rOoC COO yueonsie geiicteus (YY) ®OII
OTpa’KeHHbIE B COO

YHHBepCAJIbHBIX

y4eOHBIX

JAeHCTBHAX

Ognanenne a) 0a30BbIC IOTHYECKUE ACUCTBU: 1) 6a30BBIC JTOTHIECKUE ICHCTBHS:
YHUBEPCATbHBIMU — CcaMOoCTOATENFHO (hopMyIHPOBATE U — BBISIBJISITH U XapaKTE€PHU30BaTh
y4eOHBIMH aKTYyaJIM3UpOBATh MPOOJIEMY, pacCMaTpUBaTh CYIIECTBEHHBIEC IPU3HAKH
TI03HABATEIbHBIMH €e BCECTOPOHHE; MaTEeMaTHIECKUX 00BEKTOB,
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JIEUCTBUSIMU:

— yCTaHAaBJIMBATH CYIECTBEHHBIN MPU3HAK UITH
OCHOBAHUS VTSl CPABHEHHMS, KITACCU(PUKAIIUH U
00001IeHNS,;

—  ONpEeIessITh IeNH AeATEIBHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUH UX JOCTHIKCHUS;

—  BBIIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B
paccMaTpUBaeMBbIX SIBJICHUSIX;

— BHOCHUTH KOPPEKTUBBI B JICATEILHOCTD,
OIIEHUBATh COOTBETCTBHE PE3Y/IHTATOB LIEAM,
OLIEHUBATh PUCKH MOCIIEACTBHIMA
JESITENBHOCTH;

— pa3BHBATH KPEATUBHOE MBIILICHHE TIPH
PEIIeHUH XKU3HEHHBIX ITPOOIIEM;

MOHSITUMA, OTHOILIEHUN MEXIY
MOHATHSIMH, (HOPMYITHPOBATH
onpeeNeHus: MOHATUH,
YCTaHABJIMBATh CYIIECTBCHHBIN
MPHU3HAK KITACCU(DUKAIIIH,
OCHOBaHU JIJIs1 0000IICHHS U
CpaBHEHUS, KPUTCPHU
MIPOBOIIMOT'O aHAJIH3A;
BOCIIPHHUAMATh, (POPMYITHPOBATH U
peoOpPa3OBEIBATH CYXKIICHUS:
YTBEPAUTEIBHBIC U
OTpHIIATEIIEHBIC, CTUHIYHEIC,
YaCTHBIC U OOIIHE, YCIOBHBIC;
BBISBJIATH MAaTEMATHICCKUC
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpOTHUBOpeUrs B (pakTax, TaHHBIX,
HAOJIOCHUSIX ¥ YTBEPIKICHHSIX,
MpeyIarath KPUTEPUH JUTsI
BBISIBJICHHSI 3aKOHOMEPHOCTEH 1
MIPOTHUBOPEYH;

JAeJIaTh BBIBOAbI C HCIIOJIb30BAHHEM
3aKOHOB JIOT'UKH, llellyKTHBHbIX u
MHIYKTHBHBIX yMO3aKIHOUEHUH,
YMO3aK/IO4YECHUI 110 aHAJIOTUH;
MPOBOJIUTH CAMOCTOSTEIBHO
JIOKa3aTeIbCTBA MAaTEMATHUCCKHUX
YTBEP)KICHUH (TIPSIMBIE U OT
MIPOTUBHOTO), BEICTPAaUBATh
apryMeHTaluIo, IPHUBOANUTH
MIPUMEPBI U KOHTPIIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE
CYXIICHHS U BBIBOIBI;

BBIOMPATH CIIOCO0 PEIIeHUS
yueOHOM 3a/1auu (CpaBHUBATD
HECKOJIBKO BaPUAHTOB PEIICHHS,
BBIOMpATH HanOOIee MOAXOSIINI
C y4E€TOM CaMOCTOSITENIEHO
BBIJICIICHHBIX KPUTEPHUEB).

0) 6a30BbIe HCCIIEIOBATENLCKUE JEHCTBYSL:

— BIAJIeTh HABBIKAMHU Y4eOHO-
HCCIIEI0BATENIBCKON U IIPOEKTHOM
JeSITeITbHOCTH, HABBIKAMH Pa3peIeHUs
mpobiem;

— CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITETFHOMY ITOUCKY METOJIOB
pelIeHnst MPaKTHIECKUX 3a1ad, IPIMEHEHUIO
Pa3TUYHBIX METOIOB TIO3HAHMUS;

— OBJIAJICHUC BUJAMH ACITCIBHOCTH 110
TTOyYCHHUIO HOBOTO 3HAHUS, €TO
WHTEPIIPETANNH, IPEOOPA30BAHUIO U
MIPUMEHEHHIO B PA3IMIHBIX YIeOHBIX
CUTYaIIUsX, B TOM YHCJIE MIPH CO3TaHUN
y4eOHBIX ¥ COIUANBHBIX TIPOEKTOB;

— (¢opMupoBaHNE HAYYHOTO THTIA MBIIIICHHUS,
BJIaJICHUE HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBLIMU MTOHATUSAMH M METOIAMU,

— CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHEIC
3a/1a4” B 00pa30BaTEIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CUTYAIUX;

— BBIIBIATH IPUYHHHO-CIICACTBEHHBIE CBSI3H U

2) 6a30BBIE UCCIIE0BATEILCKIE
IEUCTBUSI:
— HCIIONIB30BaTh BOMPOCH KaK

HCCIIEIOBATEILCKUI HHCTPYMEHT
MO3HaHUS, POPMYITHUPOBATH
BOIIPOCHI, (PUKCHPYIOIIIE
MPOTHUBOpEYE, IPOOIIEMY,
yCTaHABIMBATh HICKOMOE U JaHHOE,
(hopMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MTO3ULIUIO,
MHEHHE;

-IIPOBOJTUTH CAMOCTOSITENILHO
CIDTaHHPOBAHHBIN SKCTIEPUMEHT,
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO
0COOEHHOCTE! MaTeMaTHYECKOTo
00BEKTa, SBICHUS, IIpoIiecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEX Iy
00BEKTaMH, SBJICHUSIMH,
nporeccamy;

CaMOCTOATENHHO (HOPMYITUPOBATH
0000IIEeHNUS U BEIBOABI 110
pe3ysbTaTaM MpoBeJCHHOTO
HaOMIOIeH s, ICCIIEIOBaHMS,
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aKTyaJU3UpOBATh 33]1a4y, BEIIBHIATh
THIIOTE3Y €€ PelIeH s, HAXOAUTh apTyMEHTHI
JUTSL IOKA3aTeIbCTBa CBOUX YTBEPIKICHHH,
3a]1aBaTh MapaMeTpbl U KPUTEPHUU PEIICHUS
AHANN3UPOBATH MOTYYCHHBIC B XOJIE PEILICHUSI
3a]1a4M Pe3yIbTaThl, KPUTHYESCKH OI[CHHUBATD
HX JIOCTOBEPHOCTH, MPOrHO3UPOBATH
H3MCHEHHE B HOBBIX YCJIOBHSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIICHABATh
MPUOOPETEHHBIN OIIBIT;

pa3pabaThiBaTh IUIAH PEIICHHS POOIEMBI C
YYETOM aHAJH3a UMEIOIINXCS MaTePUATBHBIX
Y HEeMaTepUaIbHBIX PECYPCOB;

OCYILECTBIISITh [IeJICHATIPABICHHBII TOMCK
nepeHoca CPeICTB U CIOCO00B CHCTBUS B
npoQeCCHOHATIBHYIO CPELY;

YMETh MEPEHOCHTh 3HAHHS B TIO3HABATEIHLHYIO
Y MIPaKTUYECKYIO 001acTh
KHU3HEIeATENbHOCTH;

yYMETh MHTETPUPOBAThH 3HAHHS U3 PA3HBIX
TpeAMETHBIX 00IacTeif;

BbIABUTaTb HOBBIC UCHU, IpEAJIaraTh
OPUTUHAJIBHBIC TOAXO/IbI U PCUHICHUA,

CTaBHUTH MPOOJTIEMBI U 33141, OMTYCKAFOIIHAE
AJIBTCPHATUBHBIC PCUHICHU A,

OIICHUBATh JIOCTOBEPHOCTH
MOTYYCHHBIX PE3YIbTATOB,
BBIBOJIOB M 00O0OIIEHHMIA;

— TIPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE TpoIlecca, a TAKKe
BBIJIBUTATh TIPEATIONIOKCHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSX.

B) paboTa ¢ uHpopMaImeii:

BJIaZICTb HABBIKAMU TIOJTY4YCHUSL I/IH(bOpMaLII/II/I
U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSTEIBHO OCYLIECTBIATh HOKCK,
aHaJIN3, CUCTEMATH3aLUIO 1 MHTEPIPETALHUIO
uH(OpMAaLUK Pa3TUYHBIX BUJOB U (HOpM
HpeICTaBICHUS;

CO3/1aBaTh TEKCTHI B Pa3INYHbBIX GopMaTax C
y4eTOM Ha3Ha4eHus HHQOpPMalUK U LeJIeBOH
ayJIMTOPUH, BEIOHPast ONITUMAIBHYIO (opMy
MPENICTaBICHUS U BU3yaH3alliH;

OLICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTD
nH(OpMaLUH, €€ COOTBETCTBUE IPABOBLIM H
MOPAJIBHO-3THYECKUM HOpMaM;
HCIIONB30BaTh CpeAcTBa HHPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3aLMOHHBIX 3a7a4 ¢ COOMI0ACHHEM
TpeGOBaHUI SPrOHOMHUKH, TEXHUKU
0€e30IMaCHOCTH, TUTUEHBI,
pecypcocOepexeHnsi, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH(pOPMAIMOHHO#H
0e30MacHOCTH;

BJIaJIeTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI
nHpOopMannH, HHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

3) pabota ¢ uH(pOpMAIIUCHi:
-BBISIBIISATH JeQUIMTH MHpOpMAaIHH,
JaHHBIX, HCOOXOUMBIX IS OTBETa
Ha BOIIPOC U ISl PELICHUS 3a1aUH;
-BBIOMpATHh HHPOPMALIUIO U3
HCTOYHHKOB PA3JINYHBIX TUIIOB,
QHAJTM3UPOBATh, CHCTEMATU3HUPOBATh
Y MUHTEPIPETUPOBATh HHHOPMALHIO
Pa3IMYHbIX BUAOB U (OpM
HPEACTABIICHHS;

-CTPYKTYpUPOBaTh HHPOPMAIIHUIO,
HPEACTABILIT €€ B PA3IHYHBIX
(hopmax, WILTIOCTPUPOBATH
rpaduyecky;

-OLICHUBATh HAJIC)KHOCTD
HUH(POPMAIIUHK IT0 CAMOCTOSATEIHHO
chOpMyITHPOBaHHBIM KPHTEPHUSIM.

Osnagenne
YHHUBEPCAITEHBIMHU
KOMMYHUKATHBHBIM
U JIEUCTBUIMU:

a) oOmIeHue:

OCYIIECTBIISITh KOMMYHHKAIIUH BO BCEX
cdepax KU3HH;

pacrio3HaBaTh HeBEpOaIbHbIE CPE/ICTBA
00IIeHNS, TOHNMAaTh 3HAYEHHE COIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEATIOCHUTKA
KOH(IMKTHBIX CUTYallui ¥ CMST9aTh
KOH(JIMKTBI;

BJIQJICTh PA3IMIHBIMHU CIIOCOOAMH OOILEHUS U
B3aMMO/IEHCTBHSI;

1) obmienHwme:

— BOCIIPUHUMATh W (POPMYITHPOBATH
CYKIEHHS B COOTBETCTBHH C
YCIOBUSIMH M TIENSAMH  OOILCHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh
CBOIO TOUKY 3PEHHS B YCTHBIX U
MICBMEHHBIX ~ TEKCTaX, JaBaTh
MOSICHEHUST 110 XOAY peIIeHHS
3aJ1a4y, KOMMEHTHPOBAThH
MONTY4YEHHBIA PE3YINbTaT;
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apryMeHTUPOBAHHO BECTH JUAJIOT, YMETh
CMSITYaTh KOH(JIUKTHBIE CUTYAIWH;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY
3PEHUS ¢ UCTIONB30BAHUEM SI3BIKOBBIX
CpEICTB;

—B Xome OOCYKICHHS 3aJaBaTh
BOIPOCHI o CYIIIECTBY
00CYKITaeMOH TEeMBI, TIPOOJIEMEL,
peliaeMoi  3a/aud, BBICKa3bIBAThH
UIer, HaleleHHbIE Ha  IOWCK
pCIICHHUS,  COMOCTABNIATH  CBOH
CYKJICHUS C CYKACHUAMH IPYTuX
YYaCTHUKOB Jiasora,
00HapyKUBATh pasiuume u
CXOJICTBO MO3MLIUH, B KOPPEKTHOM
thopme (hopmynrpoBaTh
pa3HorIacHs, CBOM BO3PaKEHHUS;

— MPeNCTaBIIATh pEe3yNbTaThI
pellleHUsT 3aja4d, 3KCIepUMEHTa,
UCCIeIOBaHMS, MpOeKTa,
CaMOCTOSITENILHO BHIOUPATh (hopMaT

BBICTYIUIGHUSI C Y4eTOM 3ajad
MPE3CHTAlMd W OCOOCHHOCTEH
ayJIMTOPHUH.

0) coBMecCTHasl eITebHOCTB! 2) coBMeCTHas AEATENbHOCTb:

— IOHHMMAaTh U UCIIOJIB30BATh HpeI/IMy'LHGCTBa — IIOHUMAaThb u HCII0JIB30BAaTh

KOMaHIHON M MHAUBUAYaIbHOU PaOOTHI; IpeUMYIIECTBA  KOMaHIHOM U

— BBIOMpaTh TEMATHKY U METOJIbI COBMECTHBIX UHIUBUAYyaIbHOW  paboTBl  MpH

JICUCTBUH C y4ETOM OOLIMX WHTEPECOB U pelieHnu y4e0HBIX 3ajad4,
BO3MOXKHOCTEH Ka)kJIOTO WieHa KOJIJIEKTHUBA; NPUHUMATh  1IeIb  COBMECTHOU
— TPUHUMATH LEJIH COBMECTHOU JIEATEIbHOCTH, ACATCIbHOCTH, IJIaHUPOBATh
OpraHu30BBIBATh U KOOPAWHUPOBATH OpraHU3alLHI0 COBMECTHON paboTHl,
JIEWCTBUS 10 €€ JOCTHIKEHHUIO: COCTaBJIATh pacnpencisiTh BH/IbI pabor,
IUIaH JEHCTBUM, pacpeAesaTh PO C yYETOM JoroeapuBaThCs, 0bcyxaTh
MHEHHH yJaCTHUKOB 00CYXIaTh PE3yIbTaThI mpouecc M pesynbTaT  paboTsl,
COBMECTHO# paboTHT; 0000I1aTh MHEHUSI HECKOJBKUX

— OLICHHUBATh KaueCTBO CBOETO BKJIaJa U JTOICH;

Ka)kJI0ro y4acTHHKa KOMaH/bl B o0mmit — y4JaCTBOBaThb B I'PYIIIOBBIX q)OpMaX
Pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPHSM; pabotel  (oGcyxaenus,  oOMeH

IpeAaraTb HOBBIE MIPOEKTHI, OLIEHUBATh UICH
C TTO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH,
NIPaKTU4YECKOW 3HAUUMOCTH;

KOOPIAMHUPOBATb U BHIOIHATH PaboTy B
YCIIOBHSAX PEabHOT0, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOAEHCTBUS;
OCYIIIECTBIISITH TIO3UTUBHOE CTPATETHIECKOE
TIOBE/ICHHE B PA3INYHBIX CUTYAIHAX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHne, ObITh
VMHHIMATHBHBIM

MHEHHH, "MO3TOBBIE ITYPMH"' U
WHBIE), BBIIOJHATH CBOIO 4YacTb
paboTEl M KOOPAMHHPOBATH CBOM
JNEeHCTBHA C JPYTUMH YIEHaMH

KOMaH/pl, OIIEHUBAaTh KauecTBO
CBOETO BKJaJa B OOIIMH MPOAYKT
o KPUTEPHSIM,

chOopMYIHPOBAHHBIM yIaCTHUKAMH
B3aUMOJEHCTBHSL.

OsBnajzeHue
YHHUBEPCAITBLHBIMU
PETyASTHBHBIMH
JNEeNCTBUSIMU

a) caMOOpTaHU3aIU:

CaMOCTOSITENTFHO OCYIIECTBIIATh
IT03HABATENBHYIO JESITENHHOCTD, BBISABIISATE
poOJIEMBbI, CTABUTH U (POPMYITUPOBATH
COOCTBEHHBIE 33249 B 00pa30BaTENBHOM
JIeSITeITbHOCTH M JKU3HCHHBIX CUTYAIUX;
CaMOCTOSITEITFHO COCTABIIATH IIAH PEIICHNUS
TPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M
MIPEANOYTEHUH;

JIABaTh OLIEHKY HOBBIM CHTYAITHSIM;
pACIIUPATH paMK{ YIeOHOTO IIpenMeTa Ha
OCHOBE JIMYHBIX MPEIIIOYTCHHIIA;

JIeNaTh OCO3HAHHEIHN BBIOOD,
apryMeHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHE;

1) camoopranm3anms:

— COCTaBJIAITH  IUIaH,  AJITOPHTM
pelIeHns 3a1a4H,
— BBIOMpATh CHOCOO peIeHus ¢

YUETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH,

— apTyMEHTHPOBAThH "
KOPPEKTHPOBAThH BapUaHTHI
pelieHnid ¢ y4eToM  HOBOW
WHPOPMAIIIHL.
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OLICHUBAaTh NPHOOPETEHHBIHN OIBIT;
CII0cO0CTBOBATH (POPMHUPOBAHHIO U
MIPOSIBJIEHUIO IUPOKON APYIULIMHU B PA3HBIX
o0JacTsaX 3HaHMH, TOCTOSIHHO HOBBIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH
KOPPEKTUBBI B JIEATENLHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YNIHTATOB IIEJISIM;

BJIQJICTh HABBIKAMH IMO3HABATEIILHOU
pedIIeKCHH KaK OCO3HAHUS COBEPIITIAEMBIX
JIEICTBUI U MBICIIUTENBHBIX MPOIECCOB, X
pe3yNbTaTOB M OCHOBAHUM;

UCIIOJIb30BaTh MPUEMbI PEPIICKCHH TS
OLICHKHU CHUTYAI[UH, BEIOOpA BEPHOT'O PEIIICHUS,
YMETh OI[EHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATD PEIIEHUS 10 UX CHUKEHHUIO;

B) 3MOIIMOHAIBHBIA HHTEJICKT,
TpeANoJIararoIuii chOpMHUPOBAHHOCTS:
CaMOCO3HAHUS, BKIIOYAIOIIETO CITOCOOHOCTD
MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUSI Pa3BUTHS COOCTBEHHOMN
SMOILMOHANBHO# c(epsbl, ObITh YBEPEHHBIM B
cebe;

CaMOPETYJINPOBaHUsI, BKIIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHUE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOC TIOBEJICHMUE,
CIOCOOHOCTD a/IaITUPOBATHCS K
SMOLIMOHAIBHBIM HU3MEHEHHUSAM H MIPOSIBIATH
THOKOCTB, ObITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTUBALIMY, BKIIOYAOUIEH
CTpEeMJICHHE K JOCTIDKEHHIO LIENIU U YCIIEXY,
ONTUMH3M, HHUIIMATHBHOCTb, YMEHHE
JICHCTBOBATh, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

SMITIATHH, BKIIOYAIOIIEH CIIOCOOHOCTD
IMOHUMATh 3MOILMOHAIBLHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €r0 MIPU OCYIIECTBICHUH
KOMM YHHUKAIIUH, CIOCOOHOCTH K COYYBCTBHIO
U CONEepeKUBaHUIO;

COIMAIbHBIX HABBIKOB, BKIIFOUAFOIIINX
CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JOPYTUMH JIOAbMH, 3a00TUTHCS, TIPOSIBIISATH
WHTEPEC U pa3peniath KOH(IUKTHI;

2) CaMOKOHTPOJIb:

— BJIAJICTh HaBBIKAMU
MO3HABATENILHOM pediekcun  Kak
OCO3HaAHUSI COBEpIIAEMBIX
efCcTBHN Hu MBICIIUTENbHBIX
MPOIECCOB, UX  pe3yJbTaToB,
BJIAJCTh crocobaMu
CaMOIPOBEPKH, CaMOKOHTPOJISI

npolecca W pe3ynbrara pelieHus
MaTeMaTHYECKOH 3a/1auu;

—IPEIBUIACTh TPYJHOCTH, KOTOpHIE
MOT'YT BO3HHUKHYTh TPH PEILICHUH
3a/laud, BHOCHUTb KOPPEKTHUBHI B
JIEITEILHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX,
Haﬁ}leHHbIX OI_HI/I6OK, BBISIBJICHHBIX
TPYAHOCTEN;

— OLCHUBATH COOTBCTCTBUC
pe3yaprata IEIH W YCIOBHSIM,
O6’b${CH${TB MNpUYUHBI JOCTUXKCHUA
WJIN HE OOCTHXKXCHUS pe3yfleaTOB
JIeATENIHOCTH, HaXOIHUTh OIIUOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY
OIIBITY.

T) IpuHATHE ce0s U IPYTUX JTIOACH:

MIPUHUMATH ce0sl, MOHUMAasi CBOU HEAOCTATKH
1 IOCTOMHCTBA;

MIPUHAMATh MOTHBBI X apTyMEHTHI APYTUX
JIIOJEH PU aHAJIN3€ PE3YAbTATOB
JIeATENBHOCTH;

TIPU3HABATh CBOE MPABO M IPABO APYIHX
JIFOJIel Ha OIIMOKH;

pa3BUBAThH CIIOCOOHOCTH MOHUMAThH MUP C
TIO3UIMH APYTOTO YEIOBEKA.

3) mpuHsATHA ce0s M IPYTUX JIOACH:

— MIOHUMATh u HCTIONb30BaTh
MpEUMYIIECTBA  KOMaHAHOHM U
WHIVBHAYalbHOM  paboThl  IpH
pemeHnn yaeOHBIX 3a/1a4,

— MPUHUMAaTh  [€JIb  COBMECTHOM
JIeATEbHOCTH, TUTAHUPOBATh
OpraHM3aIII0 COBMECTHOH PabOTHI,
pacrpenensiTs BHIIBI pabor,
JIOTOBapHBATHCH,

— 00CYXIaTh TIPOLECC U Pe3yiIbTarT
paboTHI, 0000111aTh MHEHHSA
HECKOJIbKHX JIIOZIEH;

— y4acTBOBaTh B IPYMNIOBHIX (hopmax
paboter  (0oOCyxkaeHUs, oOMeH
MHEHHUH, "MO3TOBBIE IITYpMEI" |
WHBIE),
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— BBITIOTHSTH CBOIO YacTh PabOTHI H
KOOPAMHUPOBATh CBOM JEHCTBUS C
JIPYTMMH YJI€HaMHU KOMaH/IbI,

— OLICHUBATh KAUYeCTBO CBOETO BKJIaJa
B OOIIMI MPOAYKT 1O KPUTCPHUSM,
chOpMYITHPOBAHHBIM y4aCTHHUKAMHU
B3aUMOJCHCTBHA.

OcBoenne yuebnoro mpenmera OVYIIn.03 Maremarnka crocoOcTByeT (HOPMUPOBAHUIO
001X KOMIIeTEeH M :

OK 01. BeiOupare cnocoObl pemeHHs 3aaa4 MPO(EeCcCHOHANBHOW NESTETbHOCTH
MIPUMEHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IOWUCKA, aHAJIM3a W HHTEPIpPETALUU
nHpopmaluy, U MH(POPMAIIMOHHBIE TEXHOJOTHU Ui BBIMOJHEHUS 3a7ad NMPOQecCHOHAIbHOMN
NeSITENIbHOCTH;

OK 03. [TnanupoBath 1 peaan30BbIBaTh COOCTBEHHOE MPO(PECCUOHAIBHOE U JTMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO JEATEIbHOCTh B NMpOoQeccHoHaNbHON cdepe, UCIOoIb30BaTh
3HAHMUS [0 MPAaBOBOM 1 (PHHAHCOBON I'PAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYALIUAX;

OK 04. D¢pdexTrBHO B3aNMOJIEHCTBOBATH U padOTaTh B KOJJIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBiasTh yCTHYIO M MUCBMEHHYK) KOMMYHUKAIMIO Ha TOCYAAPCTBEHHOM
si3b1ke Poccuiickoit Denepanuul ¢ yaeToM 0COOEHHOCTEH COIMABHOTO U KYIbTYPHOTO KOHTEKCTA;

OK 06. IIposBiATe TpaKJaHCKO-NIATPUOTHYECKYIO IO3MUIMI0, JEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJCHHE Ha OCHOBE TPAIUIMOHHBIX POCCUICKUX J1YXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEITUTHO3HBIX
OTHOIICHU, TPUMEHATH CTAaHAAPThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXpPAaHEHUIO OKPYKAIOMIEH Cpelbl, pecypcocOepekeHHIo,
NPUMEHATh 3HAaHUS OO0 W3MEHEHHWU KJIMMaTa, HPUHLUIB OEpeXINBOrO MPOU3BOJACTBA,
3¢ deKTUBHO JeMCTBOBATH B YPE3BBIYANHBIX CUTYAIIUSX;

OK 08. Ucnonw3oBath cpeacTBa GU3HUECKON KYIbTYPBI 711 COXPAHCHUS U YKPEIUICHUS
310pOBbs B Ipoliecce MpodhecCHOHATBHOM NesITeNbHOCTH U MOAJIEpKaHus HE00X0AUMOTO YPOBHS
(bu3nyecKoil MoAroTOBIEHHOCTH.

OcBoenne yueOHoro mpeamera OVIIN.03 MaremaTtuka JODKHO CHOCOOCTBOBATh
(hopMHpOBaHUIO NPO(ecCHOHATbHBIX KOMIIETEeHIIUIH

IIK 1.3. PaccmaTpuBath MakeT JOKYMEHTOB I HA3HAYCHHS TIEHCUH, TIOCOOUH,
KOMIIEHCAIU, PYTUX BBIMJIAT, @ TAKKE MEp COLUATIBLHOM MOAJIEP>KKHU OTAEIbHBIM KaTerOpHsIM
rpaXkJaH, HyXJIalIKUMCS B COIIMAIbHOM 3aIluTe.

[IK 1.4. OcymiecTBiaTh ycTaHOBJICHHE (Ha3HAYCHHE, TIEpepacueT, MepeBo),
MHJICKCAIINIO M KOPPEKTUPOBKY MEHCUI, Ha3HAYeHHE NOCOOHIA, KOMIIEH AN U APYTUX
COILIMANIBHBIX BBIILJIAT, UCHOJB3YS HHPOPMALMOHHO-KOMIBIOTEPHBIE TEXHOJIOTHH.

IIK 1.5. OcymectBiars popMupoBaHUe U XpaHEHHE JIeN MoTydaTesei neHcui, nocooui
U APYTUX COIUANBHBIX BBIILIAT.

IIK 2.1. ITonnepxuBaTh 6a3bl JAHHBIX MOJTy4aTeNIel MEHCUH, MOCOOUH, KOMITEHCAIIUH U
JOPYTUX COLUAIBHBIX BBIILIAT, @ TAK)KE YCIYT U JIbIOT B aKTYallbHOM COCTOSIHUH.

[IK 2.2. BeISBIATH JUL, HY)KJIAIOIIMXCA B COLMAIBHOM 3allIUTE, U OCYIIECTBIIATh UX YUET,
UCHOJb3Yys NTHPOPMALIMOHHO-KOMITBIOTEPHBIE TEXHOJIOT HH.

CoorHomrenune o0mmux kommereHuuii ®I'OC CIIO 40.02.04 IOpucnpyaeHumus,
JIMYHOCTHBIX Pe3yJIbTATOB H METANPEIMETHBIX Pe3yJIbTATOB

O0mue KoMMIeTeHIMH JIM4HOCTHBIE Pe3yabTAThI MetanpeametHblie pe3yasratel @®OOII COO
ProcC CHo 40.02.04 ®OII COO

OK 01. Berbupatb ciocoObt 1) 6a30BBIC JTIOTHIECKUE NCHCTBHSA:

8) IeHHOCTH HAyIHOTO TIO3HAHMUS:

pemieHus 3a1a4q —  BBUIBJIITH M XapaKTEPU30BATh CYIIECTBECHHBIE
. — chopMHUPOBAHHOCTH

poecCHOHANBHOM MHDOBO33PEHILL NPU3HAKH ~ MaTEeMaTHYECKHX 00BEKTOB,

JeATEITLHOCTH P P ’ TIOHSTHH, OTHOWICHWH MEXAy TOHSTHIMH,
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MNPUMCHHUTCIILHO K
Pa3JIMYHBIM KOHTCKCTAM,

COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pasBuTHS HAYKH u

00IIIECTBEHHON TIPaKTHKH,
—IOHUMaHHe MAaTeMaTHYeCKOU
HayKu KaK cdepsl
YeJI0BEUECKON JIeSITEIIBHOCTH,
9TaloB €  pasBUTHA U

3HAYUMOCTH I Pa3BUTHA
UBWIN3ALUH,

— OBJaJICHUE SI3BIKOM
MaTeMaTHKH "
MaTeMaTUYECKOH  KyJIbTYpOH
KaKk CpeACTBOM  IO3HaHUS
MUpa,

—OTOBHOCTh OCYILECTBIIATh
MPOEKTHYIO u
UCCIIEI0BATENbCKYIO

JIeSITeNbHOCTh UHUBUIyaIbHO
U B TpYyIIIE.

(opMyIHpOBAaTh  ONpPENCIICHUS  TOHSATHIA,
YCTaHABIMBATh  CYIICCTBEHHBIM  MpPU3HAK
KJIaccu(UKAIMH, OCHOBAHHS T 000OIICHUS
W CpaBHCHHS, KPHUTECPUH IMPOBOMIMOTO
aHaJM3a;

BOCIIPHHUMATbH, (hopMyIupoBaTh i
peoOpa3oBLIBATH CY)KIICHUS:
YTBEPAUTEIHHBIC u OTpHIIATEIBHEIC,

€IMHUYHBIE, YaCTHBIE U 00IINe, YCIOBHEIC;
BBISBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TPOTHBOpeuusi B (haKrax,
JAHHBIX, HAOJIONEHUSIX W YTBEPXKICHHUSX,
IpeasaraTb  KpUTEpUHM  JUId  BBISBICHUA
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIIOJNIB30BAaHUEM 3aKOHOB

JIOTUKH, JEAYKTHBHBIX ¥  HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKITIOUEHHI o
AHAJIOTHH;

MPOBOJUTE CaMOCTOSITEIBHO JO0Ka3aTelbCTBa
MaTeMaTHYECKHX YTBEPKACHUI (IpsAMbIE U OT
MPOTHBHOTO), BBICTPaMBaTh AapPTyMEHTALUIO,
NPUBOIUTE TPHUMEPHl U  KOHTPIPUMEPHL,
00OCHOBBIBaTh COOCTBEHHBIE CYXICHUS U
BBIBOJIBI;

BBIOMpATh croco0 penieHus y4eOHOoW 3amaun
(cpaBHHBaTh HECKOJIBKO BapUAHTOB PEILICHHUS,
BBIOMpaTh HauOoliee MOAXOASIINNA C YU4EeTOM
CaMOCTOSITEIILHO BBIJETICHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIIEIOBATENBCKUE JCHCTBHS:

HCIIOJIb30BaTh BOIIPOCHI KaK
HCCIICAOBATE/IbCKIUI HMHCTPYMEHT IIO3HAHUS,
(dhopMynupoBaTh BOIPOCH, (PUKCHpYyIOIINE
HOPOTHBOpEYHE, NpoOJeMy, YCTAaHABIHBATH
HCKOMOC W JaHHOE, ()OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO
CIJIAHUPOBaHHBIH JKCIEPUMEHT,
HCCIIETOBAaHIE o YCTaHOBIICHUIO
0COOEHHOCTEM MaTeEMAaTHYECKOIo OO0BeKTa,
SIBJIIEHUS, npoliecca, BBISIBJICHHIO
3aBHCUMOCTEHN MEXKIY 00BEKTAMHU,

SIBJIICHUSIMH, TIPOLIECCaMIU;
CaMOCTOSTENFHO POPMYITHPOBATH 0000IICHHUS
U BBIBOIBI II0 pe3yJbTaTaM IPOBEICHHOTO
HAaONIONIHNsI, MCCIENOBaHUs,  OLECHUBAThH
JOCTOBEPHOCTh TOJNIyYEHHBIX PE3YJbTAaTOB,
BBIBOJOB 1 000O0IIEHHI;

NPOTHO3UPOBATh ~ BO3MOXKHOE  Pa3BHTHE
nporiecca, a TaKKe BEIJJBHTaTh
NPEIIOJIOKEHNST O €r0 Pa3BUTUH B HOBBIX
YCIIOBHSIX.

OK 02  Hcmonb3oBath
COBpEMEHHBIE cpencraa
TIOKCKa, aHam3a u
MHTEpPIPETALNH
nHpopmanu, u
nH}popMannoHHbIE
TEXHOJIOTUHN JUISt
BBINOJTHEHHS 3a1a4

OBnaneHne yHUBEPCANLHBIMU TTO3HABATEIHHBIMH
IEUCTBUSIMU:

3) pabota ¢ nHpOpMAaIHEii:

BEISBIIATH TeUIUTH MH(DOpMAIH, TaHHBIX,
HEOOXOJIMMBIX UIS OTBETA HA BOIMPOC W JUIS
pelIeHus 3a/1a4u;

BEIOMpaTh WHPOPMANWIO W3 HCTOYHHKOB
Pa3IIIHBIX THIIOB, AHAIIM3UPOBATH,
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podeCCHOHATHHOM
JIeATEIILHOCTH;

CHUCTEMAaTU3UpPOBATh U  HHTEPIPETHPOBATH
nH(pOpMaLMIO pPa3NMYHBIX BUAOB M (GopMm
MPEACTaBICHNUS;

CTPYKTYpUPOBATh “H(OpMaIHIO,
NPE/ICTABIATh €€ B Pa3INYHBIX (opMax,
WILTIOCTPUPOBATH I'payecKy;

OLICHMBATh HAJSKHOCTh HWH(OpMAIMU 1O
CaMOCTOSITENTbHO copMyIHpOBaHHBIM
KPHUTEPHSIM.

OK 03 [IInanupoBaTh u

peaTM30BBIBATH
COOCTBEHHOE
podheCCHOHATEHOE u
JINYHOCTHOE pa3BuTHeE,
MPeANPUHUMATETBCKYIO
JIEATEILHOCTD B

npoeccHoHaNBEHON  cdepe,
UCTIONB30BaTh 3HAHHUS TIO
npaBoBod ¥ (pUHAHCOBOM
rpaMOTHOCTH B Ppas3JIMYHbIX
JKU3HCHHBIX CUTYyallusIX;

6) TPyJIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K Tpy#y,
OCO3HAHUE IICHHOCTH
TPYIONIO0HS,

HHTEPEC K Pa3IUIHBIM chepam
npodeccuOHATBHOM
JCSITEIIPHOCTH, CBS3aHHBIM C
MaTeMaTHUKON u ee
MPHUIOKCHUSIMH,

yMeHHe CoBepIIaTh

OCO3HaHHBIA BHIOOp Oymymeit
npodeccuu ¥ pean30BbIBATH

COOCTBEHHBIE JKU3HEHHbIE
IUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY
00pa3oBaHMIO U
camMo00pa30BaHMIO Ha
IIPOTSHKEHUU BCEU KU3HU,
TOTOBHOCTh K  aKTUBHOMY
Y4acTHIO B pelIeHnn
MPaKTUYECKUX 3a1a4
MaTeMaTH4ECKON
HAaIpaBJICHHOCTH;

OBnazieHHe YHUBEPCAIbHBIMU PETYISTUBHBIMU
NEHCTBUSIMHU:

1.

caMoOoOpraHm3anus:
COCTAaBJIATH IJIaH, aJITOPUTM PEIICHUA 3a/1a4u,

— BbIOMpaTh CHoco0 pemeHus ¢ Y4eToM
UMEIOIINXCS  PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH,

—  apryMEHTHUpOBAaTh " KOPPEKTHPOBATh
BapUaHThl pEIIEHHH ¢ y4eTOM HOBOM
nHpopmanum.

2) CaMOKOHTPOJIb:

—  BIAJETh HaBBIKAMHU MIO03HABaTENIFHON

pedieKCuM KaK OCO3HAHHS COBEPIIaeMbIX
JIEUCTBUI U MBICIUTENIbHBIX TPOIIECCOB, MX

pe3yJbTaToB, BIIAJICTh criocobamu
CaMOIPOBEPKH, CAMOKOHTPOJISA Mpolecca |
pesyabTata  pemeHHs ~ MaTeMaTH4ecKOH
3aJaun;

NpeiBUETh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh IIPU PEIICHUH 3a/la4d, BHOCUTh
KOPPEKTUBBl B JESTEIBHOCTb HAa OCHOBE
HOBBIX OOCTOATENBCTB, aHHBIX, HaWJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBUE Pe3yibTaTa LEIH U
YCIIOBUSIM, OOBSACHATH NPUYHMHBI JOCTHXKEHHS
WITH HeE JIOCTHKEHUS pe3ynbTaToB
JIeATENPHOCTH, HAaXOIOUTh OIIMOKY, IaBaTh
OLIEHKY NIPUOOPETEHHOMY OIBITY.

OK 04. DddextrBHO
B3aUMOJEICTBOBATH U
paboTaTs B KOJUIEKTHBE U
KOMaH/JIE;

8) IeHHOCTH HAayYHOTO TO3HAHUS:

c(OopMHPOBaHHOCTh
MHPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pasBuTHSA HayKH u

OOIIIECTBEeHHOM MIPAaKTHKH,

MOHUMaHHE MaTEMATHYECKOI
HAyKH KaK cepsr
YEIIOBEYECKON JIEATETHHOCTH,
9TamoB €€  pa3BuUTU U
3HAYMMOCTH JUIS  Pa3BUTHS

Osnanenue YHUBEPCAIbHBIMU

KOMMYHHUKATUBHBIMHA HCﬁCTBHﬂMHZ

1) obmienHme:

BOCHPHUHHUMATh U (POPMYIHPOBATH CYXKIACHHUS
B COOTBETCTBHM C YCIOBHSMHU M LEISAMH
0011IeHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3pCHHS B YCTHBIX U TUCbMEHHBIX
TeKCTaX, JaBaTh MOSICHEHHA MO0 XOXLYy
pemeHus 3a1a4d, KOMMEHTHPOBATh
MOJIyYEHHBIN PE3YIIbTAT;

B XOzie OOCYXIEHHs 3aJaBaTh BOMPOCH IO
CYIIECTBY OOCY)XIAaeMOH TEeMBI, MPOOIEMEI,

[BWIN3ALIH, pemraeMoil  3amadM, BBICKa3bIBaTh HJCH,
— OBIAJICHUE SI3BIKOM HalleJICHHBIE Ha TIOMCK peteHus,
MaTeMaTHKH u COTOCTAaBIISITh CBOH CYXIICHUS c
MAaTeMaTU4eCKOM  KYJIbTYypOH CYXKIECHHAMHU APYIHX YJaCTHHKOB IHaJIOra,
KaK CpEICTBOM  MO3HAHUS OOHapyKMBaTh  pa3liMdMe€ W  CXOJCTBO
MHpa, MO3HLIUH, B KOPPEKTHOI ¢dopme
— TOTOBHOCTB OCYIIECTBIIATH (hopMynpoBaTh pasHormacus, cBOHU
TIPOEKTHYIO u BO3pa)KEHHS;
HCCIIEIOBATEIHCKYIO —  TIPEACTAaBIISATH PE3yIbTaThl PEIICHHS 33/1a4H,
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JeATebHOCTh MHIUBHYaJIbHO JKCIIEPUMEHTa, HCCIEAOBaHMS, IIPOEKTa,

1 B TpyIIIE. CaMOCTOSITETTHHO BBIOMpATh ¢dopmar
BBICTYIIJICHUS C YIE€TOM 3aJ[a4 IPE3CHTALUH 1
0COOEHHOCTEH ayTUTOpHH.

2) coBMeCTHasI IeSITENbHOCTD:

— TOHMMAaThb ¥ WCIIOJb30BaTh IPEUMYIIECTBA
KOMaH/THOM ¥ WHIMBHIYaJIbHON paboThl pU
penieHnH y4eOHBIX 3ajad, NMPUHUMATh IIENb
COBMECTHOHM JeATEIbHOCTH, IUIAHUPOBATH
OpraHH3aIHIo COBMECTHOM paborsl,
pacrpenensiTb BUAbl paboT, JOroBapuBaThCs,
o0CyX1aTh TpolecC W pe3yiabTaT paboThl,
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH;

—  yd4acTBOBaTh B TPYNIOBBIX (hopMax padOTHI
(oOcyxneHus, OOMEH MHEHHMH, "MO3TOBBIC
HITYpMBI" U HHBIE), BBIIOIHATH CBOIO YacTh
paboThI M KOOPIMHUPOBATH CBOM JIEHCTBUSI C
JPYrMMHU 4YJ€HaMH KOMAaHJbI, OIIEHUBAThH
Ka4yecTBO CBOEro BKJaJa B OOLIMH MPOIYKT
o KPHUTEPHSIM, copMyIIHPOBaHHBIM
y4aCTHUKaMH B3aHMOHeﬁCTBHﬂ.

OBHa}ICHHe YHUBEPCAJIBHBIMU  PETYIIATUBHBIMHA

IEUCTBUSIMU:

3) npuHATHS ce0s U IPYrUX:

- MOHMMAaTb M MHCIIOJIB30BaTh IPEUMYIIECTBA
KOMaH/IHOM ¥ WHIMBHyaJIbHON paboThl NpU
peleHny y4eOHbIX 3a/ad,

—  NPUHUMAaTh LIEJIb COBMECTHOH JESITENIbHOCTH,
TUIAHUPOBATh  OPTaHM3alMI0  COBMECTHOM
paboTel,  pacmpenenite  BUABl  pabor,
JIOrOBapHBaThCS,

— o0cykJaTh Mpolecc W pe3yinbTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIIOMIEH;

—  yd4acTBOBaTh B TIPYIMOBBIX (opMax paboThI
(oOcyxnennsi, oOMeH MHEHHi, "MO3TOBbIC
MITYpMBI" U UHBIE),

— BBIIOJNHATH  CBOK  4acThb  paboTel U
KOOPZMHUPOBATh CBOM JICWCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/IbI,

—  OIIEHMBATh KAYE€CTBO CBOET'O BKJIAJa B OOLIHI

MPOIYKT 1o KPUTEPHSIM,
chopMyITHpPOBaHHBIM Y4aCTHUKAMHU
B3aUMOJIEHCTBHSI.

OK 05. OcymmecTBiars
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
Y9eToM 0COOEHHOCTEN
COIMATIBHOTO
KYJIbTYPHOT'O KOHTEKCTa;

OK 06. IIposBnsiTh
IpaKIaHCKO-
NaTPUOTHYECKYIO O3ULIHUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE TOBEJCHHE Ha

1) TpaXkIaHCKOTO BOCIIUTAHUSL:

— cOpMHUPOBAHHOCTH
rpakJaHCKOM MO3HIIH
00y4aroIierocs: Kak akTUBHOTO
M OTBETCTBEHHOTO  4JIeHA
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OCHOBE TPaJUIIHOHHBIX
POCCHICKHX TyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHCIIE C YIETOM
TrapMOHH3AINA
MEXHAIMOHAJIBHBIX U
MEXPEITUTHO3HBIX
OTHOIIECHHH, IIPUMEHATh
CTaHAAPTHI
AQHTUKOPPYIIIMOHHOTO
TIOBE/ICHHS;

pOCCHIiCKOT0o 00IIeCcTBa,

TpeACTaBlIeHUE 0
MaTEeMaTUIECKUX OCHOBax
(hYHKIIMOHUPOBAHUS
Ppa3IMYHBIX CTPYKTYD,
SIBJICHUH,

poueayp TPaXKJIAHCKOTO

obmrecTBa (BEIOOPHI, ONPOCHI U
Apyroe),

yMEHHE B3aUMOJIEHCTBOBATh C
COIMAJbHBIMH MHCTUTYTAMH B
COOTBETCTBHH C UX PYHKIUSIMH
Y Ha3HAYEHNEM;

2) maTpUOTHYECKOTO BOCITUTAHMSI:

c(OpMHUPOBAHHOCTH
poccuiicKoit rpa)/IaHCKOU
WJIEHTUYIHOCTH,

YBOXEHUsI K TPOLUIOMY |
HaCTOSIILIEMY poccuiickoi
MaTeMaTHKH,

[IECHHOCTHOE  OTHOIICHUE K
JOCTHKEHHUSIM pOCCUHCKUX

MaTeMaTUKOB M POCCUHCKOU
MaTEeMaTUYECKON IIKOJIBI,

— HCIIONB30BaHME ATUX
JIOCTHKEHUH B IPYrMX HayKax,
TEXHOJIOTHSIX, chepax
9KOHOMHUKH;

3) DyXOBHO-HPaBCTBEHHOI'O

BOCIUTAaHHUS:

— OCO3HaHHE JyXOBHBIX
LIEHHOCTEH POCCUICKOTO
Hapoza,

— chopMHpPOBaHHOCTD
HpPaBCTBEHHOTO CO3HaHUA,
3TUYECKOTO MIOBE/ICHMS,

CBSI3aHHOTO C TIPaKTUYECKUM
NPUMEHEHUEM  JIOCTHKEHHH
HayKM ¥ JIeSITeIbHOCTBIO
YUYEHOT O,

OCO3HaHME JIMYHOT'O BKJIa/1a B
TIOCTPOEHHUE YCTOMYHBOTO
Oymyero;

OK 07. CogeiictBOoBaTh
COXPAaHEHHIO OKPYKaOLIEH

7) PKOJIOTMIECKOr0 BOCITUTAHUS:

cpefpl, - C(bopMI/IpoBaHI;IOCTL
pecypcocOepekeHHuIo, DKOJIOrHYECKOM
MPUMEHSATH 3HAHUS 00 KYJIbTYpBI,
HM3MEHEHHH KIIMMATa, TIOHUMAaHHUE BIIHAHHA
TPUHIAIIEL GEPEKITHBOrO conuanbHoO-
IPOM3BOCTBA, HPEKTHBHO DKOHOMHUYECKHX
JICUCTBOBATH B TIpoIeccoB Ha
YpEe3BbIYANHBIX CHTYAIUSX; COCTOsHNC
TIPUPOTHON u
COLIMAJIbHOM Cpelibl,
— OCO3HAHUE
TJI00ATEHOTO
Xapakrepa
JKOJIOrHYECKUX
npobiem,
— OpHEHTanus Ha
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TIPUMEHCHHE
MaTeMaTHIeCKUX
3HAHUH IS peIICHUs
3aja4 B o0yactd
OKpYKarollen cpeibl,

— IUTAHUPOBAHHUE
TIOCTYIIKOB U OICHKHU
175:¢ BO3MOKHBIX
MOCIEICTBUIA inié:
OKpYKarollel cpesibl;

OK 08. Ucnonb3oBaTh
cpenctBa pusmueckoit
KYJBTYPBI JJIsl COXPaHEHHS
U YKPEIUIEHUS 370pOBbs B

4) 3CTCTUYCCKOI'O BOCITMTAHUA:
— OJCTCTHYCCKOC OTHOIICHHUEC K
MHpYy, BKJIrO4as OCTCTUKY

nporecce MaTeMaTHIeCKHX
npoheccHOHANTBHOI 3aKOHOMEpHOCTEH,  06beKTOB,
JIEATEILHOCTH U 3anad, 3 PpELIeHUiA,
MO JIEPKAHUS pacCcyxICHUH,

HEOOXOIMMOTO YPOBHS — BOCIIPHUUMYHUBOCTH K
(bqueCKOf;l MaTEMaTUYCCKUM acCIeKTaM
HOATOTOBIIEHHOCTH; pa3IMYHBIX BUAOB UCKYCCTBA;

5) ¢pU3UIECKOro BOCTIUTAHHUS:

— copMHpPOBaHHOCTh  yMEHUS
MPpUMEHATH MaATEMATHUYCCKUC
3HaHKs B HHTEpPECaX 3J0POBOTO
u Oe3onacHoro oopasa H3HH,

— OTBETCTBCHHOC OTHOLICHUE K
CBOEMY 30pOBbIO (3710pOBOE
nUTaHue, cOaJaHCUPOBAHHBIN
PEeKUM 3aHATHMM M OTAbIXA,
peryisipHast ¢busnueckas
aKTUBHOCTb ),

— (¢uuyeckoe
COBEpILICHCTBOBAHHE npu
3aHATHAX CIIOPTHUBHO-
0370POBUTEIBHON
JIeATENbHOCTBIO;

IIpenmeTHbie pe3yabTaThl 0cBOeHHs yueOHoro npeamera OYIIn.03 Maremaruka:

1) BnameHue MeTOJaMHM JOKAa3aTENbCTB, AJITOPUTMAMH pEIIeHUs 3a7ady; yMEHUe
(bopMynUpOBaTh OMPEIEICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSAThH X, IPOBOJUTH JOKa3aTeIbHbIC
paccyXJIeHHUs B X0OJI¢ peLIeHHs 3a/1a4;

2) yMeHuE ONepUpOoBaTh MOHATUSAMHU: CTENEHb 4YHCIa, JorapudM UuciIa; yMEHUe
BBITIOJIHATh BBIYMCICHUE 3HAYCHMH U mpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSMU U
norapudmamu, MpeoOdpa3oBaHus JPOOHO-PALIMOHAIBHBIX BEIPAKEHUII;

3) yMeHue onepupoBaTh MOHATUSMU: PAllMOHAIbHBIE, UPPALIMOHAIBHEIE, IOKAa3aTeIbHbIE,
CTETEeHHbIE, ToTapu(PpMUIECKHe, TPUTOHOMETPUYECKIE YPaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue ONepupoBaTh MOHATHIMH: (DYHKIUS, HEMIpepbIBHAS (QYHKIUS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeAeNeHHbI WHTErpall; YMEHHE HAaXOJUTh MPOU3BOAHBIC SIEMEHTAPHBIX
(GYHKIHH, UCTIONB3YS CIpaBOYHbIE MaTepUaibl; UCCIEOBATh B MPOCTEUIINX Ciydasx (GpyHKUIUU
Ha MOHOTOHHOCTb, HAXOIUTh HAWOOJBIIINE U HAUMEHbIIINE 3HAYCHUS (PYHKIIHIA; CTPOUTH TpauKu
MHOTOYJIEHOB C HCIOJIb30BAaHMEM alapaTta MaTeMaTUYeCKOro aHaliu3a; IPUMEHSTh
MPOU3BOIHYIO MPU PEILIEHUHU 33]1a4 Ha JABMKEHUE; pelIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3aa4l
Ha HanOOoJbIIIMe M HAUMEHBIITNE 3HAUYCHHUsI, HAa HAXOXKCHHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHue onepupoBaTh MOHITUSIMH: pallMOHANbHAS (DYHKIUS, MOKa3aTeabHas (yHKIIHS,
cTenieHHas (hyHKIUs, Jorapudmuueckas (yHKIHS, TPUTOHOMETpUUYECKUEe (YHKIUU, 0OpaTHBIE
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(GyHKIMU; YMEHHE CTPOUTh TIpaduKu HU3y4eHHBIX (YHKUUH, HCHOJIB30BaTh Trpaduku mpu
M3YyUYEHHH TMPOLECCOB M 3aBUCUMOCTEH, MPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX MPEIMETOB U
3a7a4 U3 peaNbHOM KU3HH; BEIPAXXaTh (JOPMYIIaMu 3aBUCUMOCTH MEX/y BEIMUMHAMU;

6) yMeHHeE pelIaTh TEKCTOBbIE 3a7jaul Pa3HbIX THUIIOB (B TOM UMCIIE€ HA MIPOLIEHTHI, 10JU U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIyr, HAJOTH, 3a7ayd u3 o01acTu
VIpaBJICHUS! JTMYHBIMH M CEMEHHBIMH (MHAHCAMM); COCTABIISATH BBIPAKEHUS, YpaBHEHHS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh [I0JIyYEHHOE PELIEHUE U OLICHUBATh
[IPaBAOI000HOCTh PE3YJIbTATOB;

7) yMeHHE ONepUpOBaTh MOHATUSAME: CpeiHee apuMeTHIeCKoe, MeaHa, HanboJIbIIee 1
HauMEHbIIIee 3HAYCHMs, pa3Max, AUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
YMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH HHPOPMAIUIO, MPEICTABICHHYI0 B TaOmUIax, Ha
auarpammax, rpaukax, OTpa)xaroniyto CBOMCTBA peaJIbHbIX MPOIIECCOB U SIBICHUM; IPEICTABIATh
nH(pOPMaLIHMIO C TIOMOIIbIO TaOJIHIl U AUArpaMM; UCCIEI0BAaTh CTaTUCTUYECKUE JaHHbIE, B TOM
qyclie C MPUMEHEHUEM rpapuecKUX METOJIOB U AIEKTPOHHBIX CPEJICTB;

8) yMmeHue omnepupoBaTh NOHATUAMU: CIy4allHBIH OIBIT U CiIydailHOe COObITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIATH BEPOSTHOCTH C HCIOJb30BAHUEM
rpauyecKkux METOJO0B; MPUMEHSTh (OPMYJbl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHaTOpHbIE (PAaKTHl U GOPMYJIBl MPHU PEUICHUH 3aJay; OLIEHUBATh BEPOSITHOCTH PEabHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMH BEJIMUYMHAMH; YMEHUE MIPUBOINUTH IPUMEPHI MPOSIBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) ymeHue omnepupoBaTh MOHATHSAMHU: TOYKa, MpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYTPAHHBIN yroJl, CKpeIUBaloIIHecs MpsMbIe, MapajlIeIbHOCTh U IEPIIEHUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH, Yrojl MeXAy HpSMbIMH, yroJl MeXAY HpsIMOM M IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMHU, PacCTOSIHUE OT TOYKU A0 MJIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMHU, PacCTOSIHUE
MEX]ly IIIOCKOCTSMHU; YMEHHE UCIIOJIb30BaTh IIPH PELICHUHU 33]jad U3y4EHHbIE (PAKTBI U TEOPEMBbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOLIEr0 MHPa;

10) ymenue omnepupoBaTh MOHATHSIMU: MHOTOIPAaHHHMK, CEYEHHE MHOTOTPAHHHKA, KYO,
napajiesienune, npu3ma, nupaMmuaa, Gurypa 1 NoBepXHOCTh BpAILlEHUs, LWIMHAP, KOHYC, 1Iap,
chepa, cedeHuss (urypbl BpalleHUs, IJIOCKOCTh, Kacaromascs cdepbl, MWIMHApPA, KOHYCA,
IUIOIIA/Ib TOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCa, HMWIMHApPA, IUIOIAaab chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Napajjiesenunesa, NUpaMusl, IpU3Mbl, LUJIMHIPA, KOHYca, Iapa; yMEHHE
n300pakaTh MHOTOI'PAaHHMKH W INOBEPXHOCTH BpAILEHHUS, UX CEYEHUSA OT PYKH, C IOMOUIbIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh IPABUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHATUAMU: JIBUKEHUE B IPOCTPAHCTBE, MOJO0HBIE (PUTYpPHI B
IIPOCTPAHCTBE; UCIOJIB30BaTh OTHOIIEHHUE IUIONIAAEH TOBEPXHOCTEN U 0OBEMOB 1101I00HBIX GUTYp
IIPU pPELICHUH 3a/ay;

12) ymeHHe BBIUUCIATH F€OMETPUYECKHE BEIMYMHBI (JJIMHA, YroJl, IUIOLa/ib, 00beM,
IUIOIIA/Ib TIOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHbIE (POPMYIIBI U METOIbI;

13) ymenue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPJIUHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKASIPHOE IPOU3BENICHHUE, YTOJI MEK/Y BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEJCHWE BEKTOpa Ha YMCIO; HAXOJIUTh C IOMOINBIO H3YYEHHBIX (HOpMYI
KOOPJMHATBI CEPENHBI OTPE3KA, PACCTOSHUE MEKAY ABYMs TOUKaMHU;

14) ymenue BbIOMpaTh NOAXOMANIMM M3Y4YEHHBIM METOJ JUId peIIeHUs 3aJauu,
pacro3HaBaThb MaTeMaTHyeckhe (akTbl W MaTeMaTHYeCKue MOJEIM B MPUPOAHBIX U
OOIIECTBEHHBIX SBJIEHUSX, B MCKYCCTBE; YMEHHME MPHUBOJUTH INPUMEPHl MaTEMAaTUYECKUX
OTKPBITUHA POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKHU.

15) ymeHue omepupoBaTh NOHATUSMHU: ONIPEIEIIEHUE, aKCMOMa, TEOPEMa, CIIEJICTBUE,
CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, PaBHOCUIIbHBIE (DOPMYIMPOBKHU; YMEHHE (HOPMYIUPOBATH
oOpaTHO€ W NPOTHBOIOJIOXKHOE YTBEPXKAECHUE, NPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI,
HCII0JIb30BATh METOJ MATEMaTUYECKON MHAYKIIMH; TIPOBOINUTH J1I0Ka3aTEIbHbIE PACCYKIACHUS IPU
pELIeHNH 3a]a4, OLICHUBATh JIOTUYECKYIO IPABUIIBHOCTh PACCYXACHUN;
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16) ymeHue omnepupoBaThb NOHATHUSIMU: MHOXKECTBO, IOJMHOKECTBO, OIEpAallUM HAJ
MHOJKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Ajis ONUCAaHHS
peanbHBIX MPOLIECCOB M SIBICHUA M NPHU PEHICHWH 3a7ad, B TOM YHCIE U3 APYruX y4eOHBIX
MIPEIMETOB;

17) ymenune omepupoBarTh NOHATUSMHU: Tpad, CBA3HBIN Trpad, aepeBo, IMUKI, Tpad HA
IUIOCKOCTH; YMEHHE 3aJ[aBaTh M ONKCHIBATH TIpadbl Pa3IUYHBIMH CIOCOOAMH; HCIOIb30BaTh
rpadsl IpH PELICHUH 337134,

18) ymeHue cBOOOJHO OINEpPUPOBAaTh IMOHATUSAMH: COUETaHHE, IEPECTAHOBKA, YHCIIO
COYETaHUH, YHCII0 IePECTaHOBOK; OMHOM HpIOTOHA; yMEHNE MPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyKJICHHs IS PELICHHS 3a/1a4;

19) ymenue onepupoBaTh HNOHATUSMU: HATYpaJIbHOE YUCIO, IEJI0€ YUCIIO, OCTAaTOK I10
MOJIYJIIO, PAIllHOHAIBHOE YHCIIO, MPPAMOHAIBHOE YHCIO, MHOXKECTBA HATYPaJbHBIX, IEIBIX,
palMoOHANBPHBIX, JEWCTBUTENLHBIX YHCEN; YMEHHE HWCIOJb30BaTh MPU3HAKH JEITUMOCTH,
HAaMMEHBIIHA OOIIUIA IeTUTENb 1 HauMEHbIIIee 00I1Iee KpaTHOe, anropuT™ EBKiHIa Ipy pereHnn
3a]a4; 3HAKOMCTBO C PA3JIMYHBIMH O3UIIMOHHBIMUA CUCTEMaMH CYHCIICHHUS;

20) ymeHue cBOOOIHO ONEPUPOBATh MOHATUSMU: CTENIEHb C LEJIbIM MOKa3aTesieM, KOPEHb
HATYpaJIbHON CTETEHH, CTENeHb C PAllMOHAIBHBIM IOKa3aTelieM, CTENEeHb C JCHCTBUTEIHLHBIM
(BeIeCTBEHHBIM) TTOKa3aTelleM, JIOTapudM dKcia, CHHYC, KOCHHYC W TaHT€HC IPOHU3BOJIHHOTO
qHCcla;

21) yMmeHue omepupoBaTh MOHATUSMU: TOXKIECTBO, TOXKJECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPaBHEHHWH W HEPABEHCTB, PaBHOCWIBHOCTh YpaBHEHHIA,
HEPaBEHCTB M CHCTEM, palHOHAIbHBIE, HPpPAlOHAIBHBIC, TIOKa3aTelbHbIC, CTETICHHBIC,
norapupMUIECKUE, TPUTOHOMETPHUYECKUE YpaBHEHUS, HEPABEHCTBA U CHCTEMBI; YMEHHE PEIIaTh
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMBI C MOMOIIBIO Pa3IMYHBIX MPUEMOB; peIllaTh ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IMapaMeTpOM; MPUMEHSITh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelIeHrs MaTeMaTHYeCKUX 3aa4 1 3a7a4 U3 pa3InyHbIX o0acTell HayKy U PeabHOM KU3HMU;

22) ymMeHHe CBOOOHO ONIEPUPOBATh MOHATHSAMU: Tpaduk (yHKIMU, oOpaTHAs QYHKITUSA,
KOMMO3UIMs (PYHKIUH, JTuHEHHas (yHKIUS, KBaJapaTH4Has (DYHKIHS, CTereHHass (QyHKIHS C
LeNbIM  [OKa3zaTejaeM, TPUTOHOMETpHueckue (yHKIuu, oOpaTHbIE TPUTOHOMETPUYECKUE
(GbyHKIIMH, TOKa3aTeabHas U Jiorapudmudeckas QyHKIUH, YMEHHE CTPOUTh Ipapuku QyHKIIUH,
BBITIOJTHATE TTPeoOpa3oBaHus rpagukoB GyHKIIHIA;

23) yMeHHe UCIOoJIb30BaTh rpaduKu (GyHKIUHM A U3y4eHHsI IPOIIECCOB U 3aBUCUMOCTEN
IpU pEHIeHUM 3aJad M3 JPYruxX Y4YeOHBIX MpPEeIMETOB U U3 peallbHOM >KWU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX/y BETHUNHAMU;

24) yMeHue CBOOOJHO OINEpUpPOBATh MOHATUSAMHU: YETHOCTh (YHKIIMH, MEPUOIUYHOCTH
GyHKIMHM, OrpaHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTb (YHKUHHU, OSKCTpEMyM (YHKIIHUH,
HaumOoJblllee YW HauMEHbIIee 3HaueHUus (YHKIUUM Ha MPOMEKYTKE; yMEHHE MPOBOAUTH
uccienoBaHue GyHKINU;

25) yMeHHe HUCIOJIb30BaTh CBOWMCTBAa M Tpaduku (YHKIHUN UId pelIeHUs ypaBHEHUH,
HEPaBEHCTB W 3aJlady C MapaMeTpamu; M300paxarb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBa
pelleHnid ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) ymeHue cBOOOHO ONEPUPOBATH MOHATHIMMU: OCIEI0BATEIbHOCTD, apu(pMeTHIecKas
Iporpeccusi, TIeoMeTpuyeckas Mporpeccus, OECKOHEYHO yObIBalollas reoMeTpuyecKas
Iporpeccus; yMEHHE 3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C MOMOIBIO PEKYPPEHTHBIX
hopmyu;

27) yMeHHe ONepupoBaTh MOHITUAMHU: HEMPEPHIBHOCTh (DYHKIIMU, aCUMIOTOTHI Ipaduka
¢GyHKIMHU, TiepBas U BTOpas MPOU3BOJHAs (PYHKIUH, T€OMETpUYECKUN U (PU3NYECKHI CMBICIT
MIPOU3BO/IHOM, TepBOOOpa3Has, ONpeIeNIeHHbIA HHTETPal; YMEHHE HaX0JUTh ACUMITOTHI r'paduka
(GYHKIMU; YMEHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHU I, YACTHOTO M KOMITO3UIIMH
(GyHKIUH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky QpyHKINY;

28) yMeHHe HCII0JIb30BaTh MPOU3BOAHYIO JJISl UCCIEIOBaHUS (PYHKIMH, U1 HAXO0XKJICHHS
HAWJIYYIIEro perieHusl B MPUKIAJHBIX, B TOM YHCJE COLMATbHO-?KOHOMUYECKUX U (PU3HUECKUX

24



3ajavax, Ui OTPEACTCHUsT CKOPOCTH M YCKOPEHHs; HaXOIHWTh IUIOMIATd M 00beMbl (QUryp c
IIOMOIIBI0 MHTErpalla; INPUBOAUTH IMPUMEPHl MAaTEMATHUYECKOIO MOJIEIMPOBAHMS C IOMOIIbIO
g depeHIInanbHbBIX YpaBHCHHIA,

29) ymeHue onepupoBaTh NOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIIJIEKCHBIE
quciaa, MOJXYJIb M ApPryMEHT KOMIUIEKCHOTO 4Hcia, (opMma 3alucd KOMIUIEKCHBIX YHCel
(reoMeTpuyeckas, TpPUTOHOMETpHYECKass MW  ainreOpadyeckas); yMeTh  IMPOHU3BOIAUTH
apudmeTnyecKkue NEHCTBUS ¢ KOMIUICKCHBIMU YHUCIIAMU; MPUBOIUTH PUMEPHI HCIIOIH30BaAHUS
KOMILJIEKCHBIX YHCEN;

30 ymenue cBOOOJHO OINEPHUPOBATH MOHATHAMH: CpeiHee apu]mMeTHdeckoe, MeIraHa,
HanOoJIbIllee W HaWMEHbIIEE 3HAUCHHS, pa3Max, IHUCIEPCHs, CTaHJAPTHOE OTKIOHEHHWE IS
ONMCAHUS YMCIIOBBIX JIAaHHBIX; YMEHHUE MCCIEA0BaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM TIpa@HUuecKuX METOJIOB U D3JIEKTPOHHBIX CpPEJCTB; TIpaHUuecKd HCCIeI0BaATh
COBMECTHbIE HAOIIO/IEHUS C IOMOUIBIO AUarpaMM PACCEMBAHUS U JIMHEWHOM perpeccuu;

31) yMeHHe HaXOAUTh BEPOSITHOCTH COOBITUI C MCMOJIb30BaHUEM T'PAPUUIECKUX METOJIOB;
MPUMEHSTH JUIsl pellieHus 3a1ad (popMyIibl CIIOKEHHUS U YMHOXKEHMsI BEpOSTHOCTEH, popMyiny
MOJIHOM BeposATHOCTH, popmyny bepHymin, komMOMHaTOpHBIE (QaKThl U QOPMYINBI; OLEHUBATH
BEPOSTHOCTH PEATbHBIX COOBITUH; YMEHHE OIEepUPOBATh MOHATHUSMU: CIIydaiiHas BEJIWYWHA,
pacnpesieieHue BEpOSTHOCTEW, MaTeMaTUYecKOoe OXHUAaHue, JAUCIIepCHs U CTaHAapTHOE
OTKJIOHEHHE CIy4yallHOW BeNMYMHBI, (PYHKIUHU paclpeieseHus] W IJIOTHOCTH PAaBHOMEPHOTO,
M0Ka3aTeIbHOI0 U HOPMAJILHOTO pacIHpe/ieIeHnid; YMEHHe HCIOIb30BaTh CBOMCTBA M3yUEHHBIX
pacnpeziesieHui Ui pelieHns 3a/1a4; 3HaKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIIMX YHCEI, METOIbI
BBIOOPOYHBIX MCCIIETOBAHMI; YMEHHE TIPUBOIUTH MMPUMEPHI TIPOSBICHUS 3aKOHA OOJIBITUX YHCEIT
B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

32) ymeHue CBOOOJHO ONEpUPOBATh TMOHATHSIMH: TOYKa, HpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKWA Yyroji, JABYTPAHHBIM yroj, TPEXTPaHHBIA Yro,
MepeceKalolmuecs, mNapaulebHble W CKPELIUBAIOLIMECS MpsMble, MNapauledbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSIMBIX M IJIOCKOCTEH, YroJl MEXIy MPSMBIMH, YTOJ MEXAY MpsIMOM U
IJI0CKOCTBIO, YTOJl MEXTY MIIOCKOCTSIMHU; YMEHHE HUCIIOJIb30BaTh MIPH PEIICHUHU 33a]1a4 U3Y4ECHHbIE
(akThl U TEOPEMBI IIJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOILEM MHUPE;
YMEHHE OIEpUpPOBATh MOHSATHSAMH: MHOTOTPAaHHHK, CEYEHHE MHOTOIPaHHUKA, MPaBUIIbHBIN
MHOTOTpaHHUK, IpU3Ma, upamuaa, Gurypa U MoBEepXHOCTh BpallleHUs, HWIMHIP, KOHYC, IIap,
chepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHs] KOHyca W UWJIMHJpA, MNapajulelibHble OCH WU
OCHOBaHHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacawomascs chepbl, HWIMHIpA, KOHYCa; YMEHHE
CTPOUTH CEUYEHHE MHOTOTPaHHMKA, H300pakaTb MHOTOIPAHHUKU, (QUIYphl U TMOBEPXHOCTH
BpAIlICHUs], UX CEYEHHUS, B TOM YHCJE C MOMOIIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHATH
CBOMCTBa reoMeTpUYecKuX (pUryp, caMmocTosiTeIbHO (GOPMYTUPOBATH OMPEICICHUS U3YYaeMbIX
¢buryp, BbIIBUraTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX (UTYp, 0O0CHOBBIBATH
WM OTPOBEpPraTh MX; yMEHHUE MPOBOIUTH KIACCH(PHUKAIUIO (GUTYp MO Pa3IUYHBIM IpPU3HAKAM,
BBITIOJIHATH HEOOXOAUMBIE IOTIOJTHUTENbHBIE TOCTPOCHHUS;

33) ymeHue CBOOOJHO OMEPUPOBATH MOHATUSAMU: IUIOIMIATL (GUTYphl, 00BeM GUTYpHI,
BEJTMYMHA Yrila, pACCTOSHUE OT TOUKH J0 TUIOCKOCTH, PACCTOSIHUE MEX]TY MPSMBIMH, PACCTOSIHUE
MEXAY TIOCKOCTSIMH, TUIOHIaAb chepsl, TUIOIIAlh MOBEPXHOCTH MUPAMUbI, MPU3MBI, KOHYCA,
HWINHAPa, 00beM KyOa, MPsSMOYTOJIbHOTO Mapasuielenurnea, MUpaMuIbl, TPU3MbL, IHIUHIPA,
KOHYyca, I1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYD;

34) yMmeHue cBOOOJHO OINEPHpPOBATh MOHITUSIMHU: JABIMKEHHE, MapaliIeNIbHbI MepeHocC,
CUMMETpPHsI Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Npeodpa3zoBaHue Mmoaodus, nogo0HbIe
burypsl; yMeHHE pacllo3HaBaTh paBHbIE W TOJOOHBIE (UTYPHI, B TOM YHCIE B MPUPOJIE,
HCKYCCTBE, AapXUTEKTypEe; YMEHUE UCIOJIb30BaTh T'€OMETPUYECKUE OTHOUIEHUS, HaXOJIUTh
reoOMeTpPHYECKUe BETUYMHBI (UIMHA, YTOJ, IUIOmaAb, 00beM) MpU PElIeHUH 3a7ad U3 JPYTrux
y4eOHBIX MPEJAMETOB U U3 PEATbHOM KU3HU;

35) ymenne cBOOOTHO OMEPUPOBATH MOHATUSMU: MPSIMOYTOJbHAS CHUCTEMa KOOpAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOMU3BEACHUE BEKTOpa HA
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YHCII0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BEACHHE, BEKTOPHOE IPOU3BEICHHE,
yroJl MeXAYy BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPIMHATHBIA METOJ IS
peleHus TeOMETPUYECKHX 3a1a4 U 3aJ1a4 APYTUX YUEOHBIX IPEIMETOB; ONIEPUPOBATH MOHATUSIMH:
Marpuna 2 X 2 u 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUN CMBICI OIIPEIEIUTES;

36) ymMeHuE MOJEIHPOBATH pPEAJIbHbIE CUTYallMM Ha S3bIKE MAaTeMaTHKH; COCTaBIIATH
BBIDKEHUS, ypaBHEHUS, HEPABEHCTBA W HX CHUCTEMBl [0 YCIOBHUIO 3aJjaud, HCCIEN0BATh
IIOCTPOEHHBIE MOJIENIM C MCIOJIb30BAaHUEM ammapara ajareOpbl, HHTEPIPETUPOBATh MOTY4EHHbIN
pe3ysbTaT; CTPOUTHh MaTEMATHUECKHUE MOJIENH C IIOMOILBIO TEOMETPUUECKUX MTOHATHH U BEJIUYMH,
pelarh CBA3aHHbIE C HMMM IPAKTHUYECKUE 3a7a4yd; COCTABJISATh BEPOSITHOCTHYIO MOJIENb U
UHTEPIPETUPOBATh IOJIYYEHHBI pe3ylbTaT; pelarb M[PUKIAJAHbIE 3aJaud  CpeJCTBaMU
MaTEeMaTHYECKOTO aHaJIN3a, B TOM YHCJIE COIUATEHO-9KOHOMUYECKOTO U (PH3HUUECKOTO XapaKTepa;

37) ymeHue BbIOMpATh MOAXOAAIIUN METO I pEeLIeHMs 3a]Jau; TOHUMaHNe 3HaYMMOCTH
MaTeMaTUKd B M3Yy4EHMM MPHUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB W SIBJICHUN; yMEHUE
pacrno3HaBaTh MpPOSBICHUE 3aKOHOB MAaTEMaTHKU B HMCKYCCTBE, YMEHHME NPUBOIUTH MPUMEPHI
MaTE€MAaTHYECKUX OTKPBITHUI POCCUNCKON U MUPOBOM MaTEMaTU4YECKON HAYKH.

3. COAJEP KAHUE YYEBHOTI' O INPEJIMETA OYIIL03 MATEMATHKA
(YTJIYBJEHHBIX YPOBEHD)

1. Ywucaa v BbIYUCIECHUS

Panmonaneupie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEUYHBIC
nepuoguueckue apoou. [Ipumenenue qpoodeii u MpOLEHTOB Ui PEeLIeHUs TPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOU KU3HU.

JleficTBUTENBHBIE yucna. PanmonanbHble " UPPALMOHAIIbHBIE YHUCIIA.
ApudmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMYU YnicIaMu. MoIyib TEHCTBUTEIBHOTO Yncia U
ero coiictBa. [IpuOnxk€HHbBIE BHIYMCIECHUS, IPABUIa OKPYIJICHUS, IPUKHUIKA U OI[CHKA
pe3ysbTaTa BRIUYMCICHUMN.

Crenenb ¢ 11ebpIM MokazareiaeM. bunom Heiotona. Mcnosib3oBanue moaxoasiieii hopmbl
3aMMcy JeMCTBUTENBHBIX YHUCEN JUISl pEHICHUs MPAKTHUECKUX 3a/1a4 U IPECTaBICHUS JaHHbIX.

ApubMeTnuecKnii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ paluMOHANBHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudm uucna. CoiictBa orapudma. JlecaTuuHbIe U HaTypalbHbIE TOTapU(pMBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC YHCIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMEHTA.

2. YpaBHeHHs M HePaBeHCTBa

ToxnecTBa U TOKIECTBEHHbIE IPe0Opa30BaHusl. Y paBHEHUE, KOPEHb YPABHEHHUS.

PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-cieicTBHs. HepaBeHCTBO, pelienue
HEpaBEHCTBA.

OcHOBHBIE METO/IBI PEIIEHUS IEeNbIX U APOOHO-PAIlHOHATIFHBIX YPaBHEHUN U HEPABEHCTB.

MHorouseHsl OT OJTHOM nepeMeHHON. [lenenre MHOrousieHa Ha MHOTOYJIEH C OCTATKOM.

Teopema be3zy. MHorousnieHs! ¢ rienbiMu KodhGUIneHTaMu.

Teopema Buera.

[IpeoOpazoBaHms YUCIOBBIX BRIPAKEHHH, COIEPIKAIINX CTETICHH U KOPHH.

Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIIEHUSI UPPALIMOHATBHBIX
YPaBHEHUHU.
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[loka3zarenbHble ypaBHEeHUs. OCHOBHbBIE METObI PELIEHMS I0KA3aTEIbHBIX YPABHEHU.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHUS JOTAPHUPMHUECKIX
YPaBHEHUH.

OcHoBHbI€ TpUroHomeTpuyeckue Gpopmyinsl. [IpeodpazoBanre TPUTOHOMETPUUYECKUX
BBIpaXKEHUI. Perenne TpuroHoMeTpuyeCcKux ypaBHEHHMN.

Pemrenne cucrem IMHENHBIX ypaBHEHUN. MaTpunia cCUCTEMBbI TUHEHHBIX YPaBHEHUH.

Onpenenurens MaTpulLbl 2X2, €ro FeOMETPUYECKUI CMBICH U CBOMCTBA, BBIYUCIIEHUE €T0
3HAYEHUS, IPUMEHEHHUE ONPENIEIUTENS ISl PELICHNs CUCTEMBI TMHEHHBIX ypaBHEHUH. Pemienne
MPUKJIAJHBIX 331a4 C MOMOIIBIO CHCTEMBI JINHEHHBIX YpaBHEHUH. VccienoBanue nocTpoeHHON
MOJIENH € IIOMOIIBIO MAaTPUIL] U ONIPEAEIIUTEIEH.

[TocTpoenne MaTeMaTHYECKUX MOJIENIEN peaIbHOM CUTYallMH C IIOMOIIbIO YPABHEHUHN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTeMaTUYECKUX 3a/1a4 U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

3. ®yHKUUHU U rpaduKH

OyHkuus, crnocobbl 3amanus ¢(yHKIUM. B3anmHo oOpatHble (yHKiuu. Kommnosuims
¢byukuuil. I'padux pynkunn. DnemeHTapHsle peodpazoBaHus rpaukoB GyHKIUI.

Ob6nacTh onpeseneHuss 1 MHOKeCTBO 3HaueHui ¢pynkuuu. Hynu @ynkuuu. [Ipomexxyrku
3HaKOMOCTOsIHCTBA. YUETHhIe U Heu€THble (yHKuuU. [lepmomumueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKUMU. MakcuMyMmMbl 1 MUHUMYMBI (QyHKIuu. Hanbosnblee n HauMeHblee
3Ha4eHUs QYHKIUHN Ha IPOMEKYTKE.

Jluneiinas, KkBaipaTUIHAs U APOOHO-TMHEHHAs QYHKIIUUA. DJIEMEHTAPHOE UCCIICIOBAHNUE 1
MMOCTPOCHUE UX TPaUKOB.

CrenenHas GyHKIMS ¢ HATYpAJbHBIM U 1IETIBIM MTOKa3aTesieM. E€ cBolicTBa u rpaduk.

CaoiicTBa 1 rpaduK KOPHS N-0i CTENEHN KaK (DYHKIIMK 0OpaTHOM CTENEeHU C HATypPaIbHBIM
II0Ka3aTeJIEM.

Iloxa3zaTenpHast U Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnoas3zoBanue
rpaduKoB QYHKIUH [l peleHus ypaBHEHUH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIpPEIEJICHUE TPUTOHOMETPUUECKUX (QYHKIHIL
YHCJIOBOT'O apryMeHTa.

OyHKIMOHAIbHbIE 3aBUCUMOCTH B pEaJIbHBIX ITpoLIEccax U siBJIeHUsX. ['paduku peabHbIX
3aBUCUMOCTEN.

4. Havyana MaTeMaTH4eCKOI'0 aHAIU3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 334aHUS [TOCTeI0BaTeIbHOCTEH. MeToa MaTeMaTuyecKon
UHIYKIAA. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEN0BATENBHOCTU. VcTOpUS BO3HUKHOBEHMS
MaTeMaTHYECKOT0 aHaIM3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass U TreoMeTpuyYeckass Iporpeccud. beckoHeyHo — yObIBaromias
reomerpuyeckasi nporpeccus. CyMMa O€CKOHEYHO YOBbIBaroOIEel reoMeTpUYeCKON MPOrpecCcHH.
JIuHeWHBIM M OKCHOHEHUMAIBbHBIM pocT. Yucino e. dDopMyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IpoOrpeccuy Ul pelieH!s pealIbHbIX 3aJa4 IPUKIAIHOTO XapaKkTepa.

HenpepbiBHble (QyHKIMM W HX cBOMcTBAa. Toukum paspbiBa. ACHUMNTOTHI I'padUKOB
¢ynkuuii. CBoiicTBa (pyHKIMH HENMpPEpBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB Ul pEIleHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPEePhIBHBIX (DYHKIUH JUTS peleH s 3a/1a4.

IlepBas u BTOpas npou3BogHbIe PpyHKIMU. OnpeaeneHune, reoMeTpUIECKUi U pu3ndecKuit
CMBICJI TPOU3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIHH.
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[IpousBoaHbIe Ar1eMeHTapHBIX (QyHKUUH. [Ipon3BogHAs CyMMBI, TPOU3BEACHNUS, YACTHOTO
Y KOMITO3UINH (DYHKIUH.

5. MHoxecTBa 1 JIOTHKA

MHoxecTBO, orepaluu HajJ MHOXKECTBAaMH U UX cBoMcTBa. Jluarpammsl Ditsiepa— Benna.

[IprMeHeHne TeOpETUKO-MHOKECTBEHHOIO alllapara Jyuisl OIMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPH PELICHUH 33734 U3 JPYTruX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTEeMaTUYeCKOTO  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIJIBHBIC YPABHEHUS.

Harypanenble n nensie uncna. IIpuMeHeHne NPU3HAKOB JEIMMOCTH LEJBIX YHCET,
Hauboapni o6muit aenutens (nanee — HOJl) u Haumensiuee obmiee kpatHoe (nanee — HOK),
OCTaTKOB II0 MOJYJI0, anroputMa EBKkimia Uit penieHus 3a/1a4 B LEJbIX YACIaX.

KommnekcHple umncna. AnreOpanueckas U TpUTOHOMeTpudeckas (opMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkeHnue
KOMIUJIEKCHBIX YHCEJI Ha KOOPJIMHATHOW m1ockocTu. @opmyna Myaspa.

KopHu n-o#1 creneHn u3 KOMIUIEKCHOTO 4yncia. [I[puMeHeHre KOMIIEKCHBIX YhCen JUIs
peuieHns pU3NYecKuX U reOMETPUUECKHX 3aa4.

6. YpaBHeHHUsI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI 1 CHCTEMBbI -
ciencTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUW C TOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. PernieHue TpuroHoMeTpu4eCKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl  pEHIEHUS CHCTEM W COBOKYNHOCTEHM  palMOHAJIBHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX U JIOTapU(MUUYECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKUX 3a/1ad U
3ala4 M3 pazNUYHbIX oOJacTed HAyKH W peajbHOW JKU3HHM, HHTEPHpETalus MOJy4EeHHBIX
pe3ynbTaToOB.

7. MOyHKHUH U TpadPpuKu

I'paduk xomnosunyu GyHkuuid. ['eomerpuueckue oOpa3pl ypaBHEHH M HEPAaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue meronsl penieHUs ypaBHEHUH U HepaBeHCTB. ['paduueckue MeTosbl
peuieHus 3a1ay ¢ napaMeTpaMu.

Ucnonb3oBanue rpadukoB GYHKUUNA U1 UCCIEHOBAHMS MPOILECCOB U 3aBUCUMOCTEH,
KOTOpPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

8. Hauana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre Npou3BOTHON K UCCIIEIOBAHUIO (DYHKIMI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.

HaxoxneHne HamOOJIBLIETO M HAWUMEHBUIETO0 3HAYEHMH HenpepbIBHOW (YHKIMH Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHON ISl HAXOXACHHUS HAWIIYYIIEro PEIIEHUS B IMPHUKIATHBIX
3aavax, s ONpeNeNieHHs CKOPOCTH W YCKOpPEHMs Ipolecca, 3aJaHHOro (opMynod Hiu
rpauKoMm.
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[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MEpBOOOpa3HBIX. [lepBoOOpa3HBIC 3IIEMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoXA€HUS TIEPBOOOPA3HBIX.

NHurerpai. ['eomerprdeckuil CMbICI MHTETpaia. BerauciieHne onpeaenéHHoro HHTerpana
no popmyne Hetorona—Jlelibuuna.

[Ipumenenne wuHTErpana JUis HAXOXKACHUS IUIOIAACH IUIOCKUX (GUryp U O0OBEMOB
Ir€OMETPUUECKUX TEI.

[Ipumeps! pemenniit AU epeHnanbHbIX YpaBHEHUH. MaTeMaTH4eckoe MOJIeIUpOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO (P epeHInaATBHBIX YPAaBHEHUH.

9. IpsimMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE IOHATHSI cTepeoMeTpur. Touka, psimasi, IIIOCKOCTb, MpOCcTpaHcTBO. [loHaTne
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBUSI U3 HUX.

B3aumHoe pacmosiokeHre NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapalJiebHbIE U
cKpeluBaromuecs npsamele. [IpuzHaku ckpenuBaronmxcs npsmMbix. [lapaninenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleNbHbIE MpPsSIMbIE B MPOCTPAHCTBE, MApajuIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsAMOW W MIockocTu. [lapamnenbHoe M LEHTpaJbHOE
MIPOEKTHpOBaHUe, n300paxenue Guryp. OCHOBHBIE CBOICTBA MapajIeIbHOIO MPOEKTUPOBAHUS.
N3o00paxkenue Guryp B mapajuieabHON MPOEKIUU. YTl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEeXAy NpsIMBIMUA B TIpocTpaHcTBe. [lapamiensHOCTh MIIOCKOCTEN: MapalijiesibHble MIOCKOCTH,
CBOICTBa NapauieabHbIX II0OcKOoCcTel. [IpocTeiire npocTpaHCTBEHHbIE PUTYPBI HAa TUIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUeHUH.

[lepneHIUKYIApHOCTh MHPSMOM W IIOCKOCTH: IEPHNEHAMKYISIPHBIE MpsSMBIE B
IIPOCTPAHCTBE, INPAMBIE MapajUICIbHBIC W MEPHCHAUKYISAPHBIE K IUIOCKOCTH, IIPH3HAK
MEPIEHIUKYIIPHOCTH MPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOU NMEPIEHANKYIIAPHOM INIOCKOCTH.
OproroHanbHOe NPOCKTUPOBaHUE. [IepneHAMKYISp M HAKJIOHHBIC: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAacCTOSIHUE OT MpsIMOM JI0 IUIOCKOCTH, MPOEKIHs (UIypbl Ha IJIOCKOCTb.
[lepneHIMKYJIAPHOCTD IJIOCKOCTEN: MIPU3HAK NEPICHANKYIIIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIECHIUKYIIApax.

VYTIabl B IPOCTPAHCTBE: YOI MEXAY IPSAMOM U IJIOCKOCThIO, IBYTPAHHBIN YroJ1, TUHECUHBIN
yroa ABYIPaHHOTO yria. TpéxrpaHHblli U MHOTrOrpaHHble yribl. CBOWMCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoOro yria. CBOWCTBA IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

10. MHoOrOrpaHHuKH

Bunael MHOrorpaHHuUKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yrosibHas npusma,
npsiMasi ¥ HAKJIOHHAs MPU3MBbl, OOKOBasl U MOJIHAS IOBEPXHOCTh IPU3MBI.

[Tapannenenunen, NpsAMOYToOJbHBIN NapajliesIenunen U ero coiicrsa. Kparyaiimue nmytu
Ha NOBEPXHOCTUM MHOrorpaHHuka. Teopema Oiinepa. IlpoctpancrtBenHas teopema Iludaropa.
[Mupamupaa: n-yrosipHas mUpamujaa, NpaBuwiIbHas M yceu€HHas nupamuabl. CoiicTBa pébep u
OOKOBBIX TpaHel MpaBUIbHON nHupamuibl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MTpaBUJIbHAS IPU3Ma U
IpaBUIbHAS MUpPaMUJA, MpaBUIbHAs TPEYrojibHas MUPaMUAa W MPaBUWIBHBINA TeTpasap, KyoO.
[IpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3p, JOAEKadAp U UKOCAIP.

Bbruncnenue 3n1eMeHTOB MHOTOTpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOM NMPU3MBI, IIJIOMIa/{b OCHOBAaHUM, TeOpeMa 0 OOKOBO
MOBEPXHOCTU MpsIMOM mpu3Mbl. Ilomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU NMPaBUIBLHOU
MIpaMHJIbl, TEOPEMA O IUIOIIAIN YCEUEHHON TUPaMU/IBI.
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CuMMeTpHusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPABWIIBHBIX MHOI'OI'DAaHHUKOB.
CI/IMMeTpI/ISI B IPAaBWJIBbHOM MHOT'OI'PAHHHUKE. CHMMCTpPHUA TMapaJUICIICTIMIICAd, CHMMCETpPUA
IIPAaBUJIBHBIX [IPU3M, CUMMETPHSI IPABWIILHON TUPAMUIBL.

11. BekTOpbI M KOOPAMHATHI B MPOCTPAHCTBE

TloustTus: BCKTOP B IPOCTPAHCTBCE, Hy.]'[GBOfI BCKTOpP, AJIMHA HCHYJICBOI'O BEKTOPA, BEKTOPLI
KOJIJIMHCAPHBbIC, COHAIIPABJICHHLIC W IMPOTHUBOIIOJOXHO HAIIPABJICHHBIC BCKTOPLI. PasencTBo
BCKTOPOB. I[eﬁCTBHﬂ C BCKTOpaMM: CJIOKCHHUEC W BbIYUTAHHUC BCKTOPOB, CyMMa HECCKOJIBKHUX
BEKTOPOB, YMHOKEHHUE BEKTOpa Ha 4nciio. CBOMCTBA CIIOKEHUS BEKTOPOB. CBONCTBA YMHOKEHUS
BEKTOPA Ha yucio. [loHsATHe KOMIUIaHApHBIE BEKTOPHI. [[pU3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O pa3lIoKEHWHM BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpsiMoyrosibpHas cucrtema KoopanHaT B npocTtpaHcTBe. KoopanHatel Bektopa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATAMU TOYEK. YTOJI MEXIy BekTopaMu. CKalspHOe
MIPOU3BEJICHNE BEKTOPOB.

12. Tesia BpaleHus

TloustTus: MUJIMHAPHUYECKasd TIMOBECPXHOCTb, KOHHYECKasd IMOBCPXHOCTD, C(l)epI/I‘IeCKaﬂ
MMOBEPXHOCTh, 00Opa3yroIIe moBepxHocTel. Tena BpaieHus: UINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumuoe pacrnosioxkeHue chepbl B MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N300paxkeHue Ten BpaleHus Ha MiIockocTy. Pa3BépTka muinHapa u konyca. Cummerpust cepsl
U 1apa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 006 00BEME MHPSIMOYrOJBHOTO
napajuiefienunena U ciencTBus u3 He€. OObEM MpsAMOM M HAKJIOHHOW NpPU3MBI, LUIMHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CETMEHTA.

KoMOunauu Tten BpaiieHuss U MHOrOrpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIMHID,
omnucaHHas okoJyio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IockocThio. [IoHATHE MHOTOTpaHHUKA, ONTMCAHHOTO OKOJIO chephl, cephl, BIMCAHHOH B
MHOTOTPaHHUK WJIH TEJIO BpallCHUSI.

[Tnomanas MOBEpXHOCTH IMIJIMHAPA, KOHyca, Iuomans cdepol u e€ yacteir. [lomobue B
npoctpancTBe. OtTHomieHHe O0OBEMOB, IUIOIIAJACH MOBEPXHOCTEH MOJOOHBIX  (QUTYP.
[IpeoOpazoBanue mnomobus, romoteTus. PerneHue 3amad Ha IJIOCKOCTH C HCIOJB30BaHUEM
CTepEOMETPUYECKUX METOJIOB.

[locTpoenune cedyeHWii MHOTOTPAHHHKOB W TeNl BpAILEHUS: CEUEHHUs IMIMHIpA
(mapannenbHO W MEPHEHAMKYISIPHO OCH), CEUYEHHS KOHyca (MapajyieibHOE OCHOBAaHUIO U
MPOXOJIAIIee Uepe3 BEpIINHY), CEUEHHUs IIapa, METOJbI MOCTPOCHHS CEUYEHHUI: METOJ CIIEOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYILEH TIIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B mpoctpanctse. Onepanuy HajJ BeKTopaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.

CBoiicTBa BEKTOpPHOr0 YMHOKeHUs. [IpsiMoyrosbpHas cuctemMa KOOpAUHAT B TPOCTPAHCTBE.

Koopaunatsl BekTopa. Pa3noskenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBINA METOT
IIPU PELICHUH TeOMETPHUECKUX 3a/a4.

14. JIBu:keHMs1 B IPOCTPAHCTBE
JIBmxenus npoctpancTBa. Otobpaskenus. J[Bmkenus u papeHcTBo ¢uryp. OOmue cBoiicTBa
JBWKEHUH. Bupl NBHMKEHUI: MapajuleibHbIM NepeHoc, LEeHTpalbHas CUMMETpUs, 3epKaibHas
CUMMETpHs, TOBOPOT BOKPYT npsamoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.
15. I'pad, cBa3HbIii rpad, nyTu B rpade:
Hukns! v nenu. CreneHs (BaJIeHTHOCTH) BepUIMHBL. I'padbl Ha utockocTu. [lepeBbs.
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CnygaitHble 3KCTIEPUMEHTHI (OTBITHI) M CIIy4alHBIE COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTD Cciy4aiiHOTO COOBITHS. BIM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHHA.
CrydaiiHbIe OTIBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Onepanuu HajJ COOBITHUSAMU: TIepeceueHne, 00beIMHEHUE, TPOTUBOTOIOKHBIC COOBITHSL.

JHuarpammsl Diinepa. @opmyiia ClI0KEHUs BEPOATHOCTEN.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo CilydallHOrO 3KCIIEPUMEHTA.

®opmyna nonaHo# BepostTHocTU. Popmyia baiieca. HezaBucumeblie coObITHS.

bunapHplii cimyyailHbIE  ONBIT  (MCHBITAaHME), Yycmex M Heyaada. HesaBucumbie
ucnbiTanust. Cepust He3aBUCUMBIX MCIIBITAHHM 10 TIepBOTO ycrexa. [lepectaHoBKH U (pakTopualt.
UYucno coueranuil. Tpeyronpuuk [lackans. @opmyna 6uaoma HeloToHa.

Cepust He3aBUCHMBIX ucnblTaHuil bepHymnu. Coy4ailHelii  BBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpesesieHus.
Onepauuu Hajx ciy4dailHBIMH BelMuMHamMu. buHapHas ciyuaiiHas BenuuuHa. [lpumMepsl
pacrpeiefieHuid, B TOM YHCJI€ TEOMETPUUECKOe U OMHOMHAIIBHOE.

CoBMeCTHOE paclpelieIeHUe [IBYX CIIy4allHbIX BeIWYMH. He3aBHUCHMBIE CllydailHbIe
BEJTUYMHBI.

Maremaruueckoe OXUJaHHE CIydailHON BenuuuMHbl (pacmpenenenusi). I[Ipumepsr
MIPUMEHEHHS] MaTEMaTUYECKOTO 0K IaHus (CTpaxoBaHUe, JoTepes). MaTemaTiyeckoe OXKuAaHNue
OuHapHOU ciyyaliHOM BenuuMHBI. MaremaTtudyeckoe OXKUIaHHE CYMMBbI CIy4alHbBIX BEJIUYHUH.
Maremaruueckoe OXuAaHHe TEOMETPUUECKOT0 U OMHOMUAIBLHOTO pacripeeeHui.

Jlucniepcusi W CTaHAAPTHOE OTKJIOHEHHWE CIIydalHOW BEIMYMHBI (pacmpeencHus).
Jucnepcusi OMHApHOW CIydallHOW BEJNMYMHBI. MareMaTnuecKoe OXKHJaHWUE MPOU3BEIACHUS U
JUCIIEPCUS] CYMMBI HE3aBHCUMBIX CIydalHBIX BEJIMYUH. [[ucnepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUAIBHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrnpeneneHus.

HepaBenctBo UeoObnméBa. Teopema YeOwrméBa. Teopema bepHymm. 3akoH OOJBIINX
yucen. BpIOOpouHBIE MeTOn uccienaoBaHuii. Breibopounble xapakTepucTuku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpocTeUINX TUIIOTE3 C MOMOUIBIO
M3YYEHHBIX pacipeieaeHu.

HenpepsiBHble citydaiinble BenuuuHbl. [IpuMmepsl. DyHKIMS NIOTHOCTU BEPOSTHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHie W €ro CBOMCTBA. 3ajaud, NPUBOIAIINE K
MOKA3aTeIbHOMY pacHpeleseHUI0. 3alayd, MPUBOJSALUIME K HOPMAJIBHOMY PpaCIpEAesICHUIO.
OyHKIMS TJIOTHOCTH BEPOSITHOCTH IOKA3aTeNbHOTO pachpeleneHns, (YHKIUS TIUIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOro pacnpeneneHuss. OyHKIMsS MIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NpPUBOJALIME K
pacnpenenenuto ITyaccona.

KoBapuanuss nByx ciydaidlHelx BennuuH. KoadduimeHT nMHEHHONW KOppessiuu.
CoBmecTHbIe HAOMIOICHUS JBYX BeIMUMH. BbiOopouHblit ko3 duiueHT koppensiunu. Paznuune
MEXAY JUHEHHON CBS3bI0 U NPUYMHHO-CIIEJCTBEHHON CBA3bI0. JIMHENHas perpeccusi, MeTox
HaMMEHBIINX KBAJPATOB.

B (be,[[epaJ'ILHLIX U PCTHOHAJIBHBIX IMPOHCAYypaX OLICHKU KadCeCTBa O6pa3OBaHI/I}I
HCIIOJIB3YCTCs NEPCUCHDb (KOIII/I(I)I/IKaTop) pacipeacICHHBIX IO KJIaCCaM IMPOBEPACMBIX TpC6OBaHHf/'I
K pe3yjibTaTaM OCBOCHUA OCHOBHOM OGp&SOB&TCHBHOﬁ nporpamMmbl  CpE€OHETO 0611161"0
O6pa3OBaHI/I${ H 2JICMCHTOB COACPIKAHUA 10 MATCMATUKE.
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[IpoBepsiembie TpeOOBaHMS K pe3yJabTaTaM OCBOCHHS OCHOBHOHM 00pa3oBareiabHOM
nporpaMmsl (10 kiacc).

Kox
MIPOBEPSIEMOTO
pe3yabTara

IIpoBepsieMble peaMETHBIE PE3YIIBTAaThl 0CBOCHMS OCHOBHOM
00pa3zoBaTeabHOM MPOTPaMMBI CPETHEro 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUSA

1.1

OnepupoBarh NOHATUSAMHU: DPALUOHAIBHOE M JEUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, IPOLIEHTHI

1.2

Boinonuate  apudmMermyeckue  omepalud € pallMOHANIbHBIMH U
JNENCTBUTEIbHBIMU YUCIIAMU

1.3

BrmmmomHa T HpI/I6J'II/I)K€HHBIC BBIYUCJICHUSA, UCITIOJIB3Ys ITpaBUJIia OKPYITICHU A,
ACIaTb NPUKUIKY U OICHKY pC3yjibTara BBIUHCIICHUI

1.4

OnepupoBarh MOHATHUAMU: CTENEHb C LEJBIM IOKA3aTeIeM, CTaHJapTHas
¢dbopMa 3anucu AEWCTBUTENBHOIO YHMCIIA, KOPEHb HAaTypalbHOW CTENEHU;
WCIIOJIb30BaTh MOAXOAALIYI0 (OpMY 3alucy JEHCTBUTENBHBIX YHCEN IS
penieHus MpakTUYECKUX 3a/1a4 U MPEACTaBICHUS JaHHBIX

1.5

OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC TIPOU3BOJILHOTO yIIa;
WCIOJIb30BaTh  3allUCh  IMPOU3BOJBHOTO  YyIJIa  4epe3  oOpaTHbIe
TPUTOHOMETpUUYECKUEe (DYHKIINH

YpaBHEHHUS 1 HEPABEHCTBA

2.1

OnepupoBarh MOHATHSAMH: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJOE,
paloHaIbHOE, UppalMoOHaAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHHUE

2.2

BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUS
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BremonasaTs Hp606p330BaHI/I$I HEJIBIX, palMOHAJIBHBIX W HPPAlMOHAIBHBIX
BLIpa)I(eHPIfI n plllarTb OCHOBHBLIC THUIIBI M[CJIbIX, PAOWUOHAJIbHBIX M
HppallMOHAJIbHBIX ypaBHCHI/Iﬁ H HCPABCHCTB

2.4

HpI/IMeHHTL YPpaBHCHUSA W HCPABCHCTBA JIA PCIICHHUA MATCMATHYCCKUX
3a/la4 1 3a1a4 U3 Pa3JIMIHbIX obOnacrei HAyKu U peaHLHOﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCaJIbHBIC CUTYyAllUWM HaA A3BIKC anre6pbl, COCTaBJIATDH
BBIPDAXKCHUSA, YPAaBHCHUSA, HCPABCHCTBA IO YCJIIOBHUIO 3aa4H, UCCIICOAOBATH
IMMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allliapara anre6pbl

OyHKIMH U TpadUKH

3.1

OmnepupoBark NOHATUAMU: (YHKIHSA, CHOCOOBI 3aJaHus (PYyHKLUHU, 00IacThb
OTpeNeNIeHUs] M MHOXKECTBO 3HaueHW (yHKIUHU, Tpaduk QyHKIHUH,
B3aMMHO 00paTHbIe PYHKIUH

3.2

OHepI/IpOBaTL INOHATUAMHU: 4YCTHOCTbH MW HCUCTHOCTH (I)YHKI_II/II/I, HYIIN
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(GYHKIIMH, TPOMEKYTKU 3HAK MMOCTOSTHCTBA

3.3

Hcnonb3oBath rpaduku GYHKIHHA U1 PEIICHUS YpaBHEHHHA

3.4

CrpouTth 1 yuTaTh rpaduKu JUHEHHON (YHKINU, KBAAPATUIHON (PYHKIINH,
CTETIeHHON (YHKIMH C IeJTBIM TIOKa3aTelIeM

3.5

Wcnonb3oBath rTpaduku (GYyHKOUH I KCCICIOBAHHS TIPOIIECCOB H
3aBUCHUMOCTEH TPH PEIICHWU 33Jad U3 JPYyruX y4eOHBIX MPEIMETOB H
peaNbHOW  JKW3HHW, BBIpaXarTh (OPMYIaMHU  3aBHCHMOCTH  MEXKIY
BEJTMYMHAMU

Hagana mareMarnueckoro aHaian3a

4.1

OHepI/IpOBaTB INOHATUAMHU: IIOCICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaSI n
TCOMETpHUYICCKasd MPOrpeCccuun

4.2

OnepupoBarh MOHATHAMHU: OECKOHEUHO YOBbIBAIOIasi TeoMeTpUyecKas
IIpOrpeccusi, cyMMa 0eCKOHEYHO yObIBaIOILEN FeOMETPUUECKON TPOrPECCHH

4.3

3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOO0aMH

4.4

Hcnonb3oBaTh CBOWCTBA TMOCIEAOBATEIBHOCTEM MW MOPOTPECCHl A
pelieHus peaabHbIX 3a1ad MPUKIATHOTO XapaKTepa

MHokecTBa 1 JJornuKa

5.1

OHGpHpOBaTI) TMOHATHAMMA: MHOXXCECTBO, OIIECpAllMU HAJl MHOXXCCTBaAMU

5.2

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar JUisi  OIHCAHHS
peanbHbBIX MPOIIECCOB U ABJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX y4EOHBIX
IPEIMETOB

53

OHepI/IpOBaTB IIOHATHUAMM OIIpE€ACICHUC, TEOpEMaA, CJICACTBUC,
JOKa3aTCJIbCTBO

Teopust BEpOSTHOCTEM U CTAaTUCTUKA

6.1

YuraTes u CTPOUTH Ta6J'II/II_IBI H JUuarpaMmbl

6.2

OHCpI/IpOBaTL IIOHATUAMMU: CcpeaHee apI/Iq)MeTI/I‘leCKOC, MEauaHa,
HaH60anee, HaMMCHbIICC 3HAYCHUC, pa3MaXx MAaCCUBA YUCJIIOBBIX JaHHBIX

6.3

OnepupoBarh NOHATUAMU: CIy4alHBIN SKCIIEPUMEHT (OIBIT) U ClydaiiHOe
coObITHE, 2JEeMEHTapHOE COOBITHE (PIIEMEHTAPHBIN HCXON) CIy4ailHOTO
ONbITa; HAXOAUTh BEPOSATHOCTH B OMNbITAX C PABHOBO3MOXKHBIMU
CIIy4allHBIMH COOBITUSIMU, HaXOJUTh U CPABHUBATH BEPOSTHOCTU COOBITUM
B M3YUEHHBIX CIyUYalHBIX IKCTIEPUMEHTaX

6.4

Haxomute u ¢opMynupoBaTh COOBITHS: IepeceueHre U OObeAuHEHHE
JAHHBIX COOBITHH, COOBITHE, TNPOTHBOIOJIOKHOE TAHHOMY COOBITHIO;
MOJIK30BATHCS AMarpaMmamu Jitsiepa u GopMyIIoi CI0KEHUS BEPOSTHOCTEH
IIpY pELICHNH 3a]a4

6.5

OHepI/IpOBaTL MOHATHUAMU: YCIIOBHAA BEPOATHOCTD, HC3aBUCHUMBIC CO6BITI/I$I;
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HaxoquTb BCPOATHOCTHU C IMOMOLIBIO IMpaBHJIa YMHOXCHH, C IIOMOIIBIO
JIepeBa CIy4ailHOTO OIIbITa

6.6

[TpumeHnsaTH KOMOMHATOPHOE MPABUIIO YMHOKEHHSI IPU PELICHUN 3314

6.7

OnepupoBarb NOHATHUSIMU: UCIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEpUs
UCTIBITAaHUH, yCIIeX W Heynada; HaXOJUTh BEPOATHOCTU COOBITHH B CEepHU
HE3aBUCHMBIX HUCIBITAHUN [0 IIEPBOIO YCIIEXa, HAXOAWTh BEPOSITHOCTH
coObITHI B cepuu UctiblTanuid bepHymim

6.8

OnepupoBarh NOHATHUAMHU: CilydailHas BEJIMYMHA, paCIpeEleeHNe
BEPOATHOCTEH, MarpaMma pacipeieIeHus

I'eomeTpus

7.1

OHepI/IpOBaTB MOHATHUAMUA: TOYKA, ITpAMas, MIO0CKOCTb

7.2

[IprMEHATH aKCMOMBI CTEPEOMETPUU M CIEACTBUSA U3 HUX NPHU PEIICHUU
FeOMETPHUYECKHX 3a/1a4

7.3

OnepupoBarh MOHATUSAMHU: MAPAIENIBHOCTh W IMEPHEHAUKYISIPHOCTh
MPSIMBIX U IIOCKOCTEN

7.4

KrnaccuduimpoBaTs B3aUMHOE PACIONIOKEHUE MPSAMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSAMHU: IBYTPAHHBIM Yroji, TpaHH JABYTPaHHOIO YIIA,
pedpo IBYTpaHHOTO YIVa, JIMHEHHBIM Yroy ABYTpaHHOIO yIiia, rpajycHas
Mepa JIByrpaHHOTO yIIia

7.6

OnepupoBarh MOHATHUSMH: MHOTOTPAHHMK, BBIMYKJIBIA KM HEBBITYKIBIN
MHOTOTPaHHHUK, SIIEMEHTHI MHOTOTDaHHHKA, TPAaBUJIbHBIN MHOTOTPaHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHJbI MHOTOTPAHHHMKOB (IUpaMHIa, MpHU3Ma,
IPSIMOYTOJIbHBIN Mapaienenunes, Kyo)

7.8

KJ'IaCCI/I(bI/IHI/IpOBaTb MHOT'OT'PaHHHKH, BBI6I/Ipa$I OCHOBAaHUA JJIA
Knaccn(bnxaunn (BBIHYKJ'ILIG W HEBBIITYKJIBIC MHOTOTPAHHUKHU, IIPABUJIBHBIC
MHOT'OI'PaHHHKH, ITPAMBIC H HAKIIOHHBIC ITPHU3MBI, napannenennnenm)

7.9

OHCpI/IpOBaTL MOHATHUAMUA: CCKYLIaA INIOCKOCTh, CCUCHUC MHOT'OT'PAaHHUKOB

7.10

OOBACHATH MPUHIUIIBI IOCTPOCHUS CEYEHUI MHOTOIPAHHUKOB, UCTIONB3YS
METO/] CIIEOB

7.11

Crpouth ceueHHss MHOTOTPAaHHMKOB METOJIOM  CJIENOB, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Penrars 3amaun Ha HaXOXXACHHE FreOMETPUUCCKUX BCJIWYHH 110 o6pa3uaM
Wi ajJroputMam, MNPUMCHAA H3BCCTHLIC AHAJTIUTHYCCKUC MCTOAbI IIPpU
peoIiCHUU  CTAHAAPTHBIX  MATCMATUYCCKUX 3aJa4 Ha  BBIYHUCJICHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMA TOYKAMH, OT TOYKHU IO HpHMOﬁ, OT TOYKH 1J0
TIOCKOCTH, MCKAY CKPCIINBAOMIUMHUCS ITPAMBIMU
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7.13

Pemratp 3amaun Ha HAXOXKIACHUWE TEOMETPUYECKHUX BEIMYMH MO 0Opasuam
WY aNropuTMaM, IPUMEHS WU3BECTHBIC AHAJIUTUYECKHE METOIbI IIPU
pelIeHUN CTaHJAPTHBIX MAaTeMaTHYeCKUX 3aJad Ha BBIYUCICHUE YIVIOB
MEXKIy CKPCIIMBAIOUIUMUCA MPSIMBIMHM, MEXIY IPSIMOM U IUIOCKOCTHIO,
MEXY IIJIOCKOCTSIMH, IBYTPAHHBIX YIVIOB

7.14

Borancnars 00beMbI ¥ TUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
NUpaMKJia) C MPUMEHEHUEM (POPMYIl, BBIYMCISATH COOTHOLICHUSI MEXKIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00beMaMy OJOOHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBarh MOHATUSMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U MJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekatp, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeACTaBIECHHYIO Ha
YepTekax U pUCyHKax

7.17

[IpumensaTh reoMerpuueckue (PaxkTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararolliX HECKOJIBKO IIIArOB PpELICHHUs, €CIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbl B sIBHOU (hopme

7.18

[IpuMeHATs mpocTEHIIME MPOTPaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIEHNUN CTEPEOMETPUIECKUX 3a1a4

7.19

[IpuBoauTH MpUMEpPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpuUpoAe U
YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

7.20

[IpuMeHsTh MOMy4YeHHBbIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBaTh pPeasibHbIC
CUTYaIlMM ¥ IPUMEHSATh U3y4EHHBIE MOHATHUS B MPOIIECCE MOUCKA PeIIeHuUs
MaTeMaTu4ecku cPOpMYITUPOBAHHOMN MPOOIEMBbI, MOJECTUPOBATh PEAIbHbBIE
CUTyallUl Ha $3bIKE T'€OMETPHUM, HCCIENOBAaTh IMOCTPOCHHBIE MOJENU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MMOHATUH U TEOpeM, ammnapara aireopsl,
pemiars  MpaKkTHYEeCKUEe  3aJayd,  CBA3aHHbIE C  HaxXOXJIECHUEM
TreOMETPUUECKUX BEIUYUH

[IpoBepsiemble ameMenThI coaepskanus (10 kmacc)

Kon

[IpoBepsieMblii 2I€MEHT COJepKAHUS

Yucna v BEIYUCICHUS

1.1

Panmonanbubie yncia. OOBIKHOBEHHbIE W JI€CATHYHBIE JPOOM, IPOLIEHTHI,
OeCKOHEUHble MepuoauYecKkue JApoOu. Apudmernueckue oInepauuud  C
pallMOHANBHBIMU ~ YHCJIaMH,  NpPeoOpa3oBaHUS  YMCIOBBIX  BBIPAKEHHI.
[Ipumenenue npoOelt W NPOLEHTOB JUIS pEIIeHUs NPUKIATHBIX 33734 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUMI U PEAIbHON KU3HU

1.2

JlelicTBuTenbHble  yHuchaa. PalMoHambHBIE W HMppAlMOHAIbHBIE  YHUCIA.
ApudpmeTrnueckue omepanuu ¢ JIeHCTBUTENbHBIMU uuciamu. [lpubmmkeHHbIE
BBIUMCIICHUS, IPaBUIIa OKPYIIICHUS, TPUKH/IKA M OLICHKA Pe3y/IbTaTa BHIYUCICHUI

1.3

Creress ¢ OCJIBIM ITOKA3aTCJICM. CTaHIlapTHaSI (I)opMa 3allMCHU JCHUCTBUTEILHOTO
yuciaa. Mcrnonap30BaHue HOAXOAAIEH (bOpMBI 3alUCH JeUCTBUTEIbHBIX YHCEN IS
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PCIICHUA MPAKTUYCCKUX 3a1a4 U IIPCACTABICHUA JAHHBIX

Apudpmernueckuii KOpeHb HAaTypalbHOM cTeneHu. JleiicTBus ¢ apupmMeTHIecKUMH

1.4 o
KOPHSIMU HaTypajbHOW CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHI€HC YMCJIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxmecTBa U TOXXIECTBEHHBIE TPe0Opa30BaHMs
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUIA. OcHoBHbIE
' TPUTOHOMETpUUYECKUE (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Mertoa
) MHTEPBAIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemenne nppaiMoHanbHBIX YpABHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUN
27 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELICHHI0 MaTeMaTHYeCKHX 3ajaad U
' 3a/1a4 U3 Pa3IUYHBIX 00IacTel HAyKH U peaTbHOM )KU3HU
3 OyHKIUU U TpaQuKu
31 OyHKIys, crnocooOsl 3amanus GyHkuu. ['paduk dyHkiuu. Bzaumuo oOGparHbie
' byHKIIUHN
39 Ob6nactb ompeneneHUs U MHOXKECTBO 3HaueHUil ¢(ynkuuu. Hymu ¢yHkuumu.
' [IpoMexyTky 3HAKOMIOCTOSTHCTBA. YeTHbIe U HeueTHbIE (QYHKIIUU
33 Crenennas (yHKIMS ¢ HaTypajdbHBIM U ILeNbIM TokazareneMm. Ee cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEIICHH
34 TpuroHomerpuueckass  OKPY)KHOCTb,  ONpPEIEICHUE  TPUTOHOMETPUYECKUX
' (yHKIMIA YUCIOBOTO apryMeHTa
4 Hauana maremarnyeckoro anainusa
41 [TocnenoBarenbHOCTH, COCOOBI 3aJaHUs IMOCIEIOBaTeIbHOCTEH. MOHOTOHHBIE
' MO CIIE0BATEIBbHOCTH
Apugpmernueckas W reoMeTpuyeckas IMporpeccuu. beckoHeuHo yObIBaromias
49 reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yOBIBAIOIIEH IeOMeTpUYECKO
' nporpeccun. Popmyina CIOXKHBIX IPOLEHTOB. lcnons3oBaHue mporpeccuu s
pELIEeHNs peaIbHbIX 3a/1a4 IPUKIJIAJHOTO XapaKTepa
5 MHoO)kecTBa U JOTHUKA
MHoxecTBO, omepauuu Haj MHoOXecTBamH. Jluarpammsl Oilnepa - Benna.
5.1 [IpumeHeHne TEOpPETUKO-MHOXKECTBEHHOIO ammapara Uil ONMCAaHWUs PEeaJbHBIX

IponecCCOB U SIBJ'ICHI/II\/'I, IIpu pCUHICHNUU 3a1a4 U3 JPYIrux y‘{e6HLIX npeamMeToB
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5.2

OnpeueﬂeHHe, TEOpEMaA, CICACTBUC, JOKA3aTCIbCTBO

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

6.1

[IpenacraBnenne JaHHBIX ¢ mnoMmomibio Tabmuy u  guarpamm.  Cpenhee
apupMeTHUeCKoe, MeIMaHa, HauOoybllee W HAUMEHbIIEE 3HAYCHUS, pa3Max,
JCIIEPCHUS ¥ CTaHIapTHOE OTKJIOHEHUE YHUCIIOBBIX HA0OPOB

6.2

CriydaiiHple SKCIIEPUMEHTHI (OTBITBI) W CiIydailHble COOBITHS. DIEMEHTapHBIE
coObITHs (MCX0abl). BeposTHOCTh CiiydallHOTO COOBITHS. BIM30CTh 9acTOTHI H
BEpPOATHOCTH  coObITHi.  Cry4ailHbIe  ONMBITBI  C  PABHOBO3MOXKHBIMHU
JNIEMEHTAapHBIMU  COOBITUAMHU.  BepoATHOCTM  cOOBITMMI B ONBITaX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSIMU

6.3

Onepauuy Haja COOBITHSMM: IEepeceueHue, OObeIMHEHUE, MPOTHUBOIOJIOKHbBIE
coObITus. Inarpammsl Diinepa. opmMyra cIoKeHHs! BEPOSITHOCTEN

6.4

VYciioBHas BEPOSATHOCTb. YMHOXEHUE BEPOSATHOCTEH. JlepeBo cilydailHOTO
skcriepuMenTa. @opmyrna moiHoi BeposiTHOCTH. He3aBucumbie coOOBITHS

6.5

Kombunaropnoe mnpasmio ymHoxeHus. I[lepectraHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk [Tackans. ®opmyna Ounoma Hprorona

6.6

bunapHblii ciyyailHbI ONBIT (MCIBITaHME), yclieX W Heynada. HesaBucumbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCIHBITAaHWN 10 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymu

6.7

Cnyvaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEH. Huarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE T€OMETPUYECKOE U
OMHOMHAIIbHOE

I'eomerpust

7.1

OCHOBHBIC TTOHSTHSA CTEPCOMECTPHUHU. Tqua, npsmas, MJI0CKOCTb, IMPOCTPAaHCTBO.
IlonsaTue 00 AKCHMOMAaTH4YCCKOM IMOCTPOCHUU CTEPCOMETPHUH: AKCHOMBI
CTEPCOMETPHH U CICACTBUA U3 HUX

7.2

B3auMHoe pacnosiokeHHe TPSAMBIX B IIPOCTPAHCTBE: IEepeceKaroluecs,
napajjiesibHble M CKpeluBarouiecs mpsmble. [lapamnenbHOCTs HpAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajielibHble MpsIMble B IPOCTPAHCTBE,
NapaieIbHOCTh TPeX HPAMBIX, HapalljelbHOCTh MPSIMON U INIOCKOCTH. YIVIBI €
COHANpABIEHHBIMU CTOPOHAMH, Yrol MEXIy MNpsAMBIMU B IPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEH:  MapajuleNbHble  IJIOCKOCTH,  CBOMCTBa
napajieNbHbIX Iuiockocteil. Ilpocreifmme mpocTpaHCTBEHHBIE (UIYphI Ha
IUIOCKOCTHU: TETpaslp, KyO, napajuienenumnes, NoCTpoeHHe CeUeHUH

7.3

[lepneHIUKYISIpHOCTD TPSIMOM M IUIOCKOCTU: NEPHEHIUKYISPHBIE IPSIMbIE B
[IPOCTPAHCTBE, NPSMBIE NapajuIeIbHBIE M INEPHEHAMKYISAPHBIE K IIOCKOCTH,
IIPU3HAK TEPHEHAUKYISIPHOCTH MPSAMOM M INIOCKOCTH, TEOpEMA O MpsMOHU
MEPIEHIUKYISIPHON INIOCKOCTU. YIVIBI B IIPOCTPAHCTBE: YroJl MEXKIY NMPSMOM U
IUIOCKOCTBIO,  JABYTPaHHBIA  YIoJI, JIMHEWHBIM yrojd JBYTpaHHOIO  YyIJa.
[lepneHIuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH A0 IJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM /O  IJIOCKOCTH, HPOEKIUs  (GUIypsl HA  IUIOCKOCTb.
[lepneHIUMKYISIpHOCTD  IUIOCKOCTEH: MPU3HAK MEPHIEHIUKYISIPHOCTH  JABYX
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mockocteit. TeopeMa o Tpex NepHeHIUKYIIpax

7.4

IloHATHE MHOTOrpaHHUKA, OCHOBHBIEC IEMEHTHl MHOTOIPAaHHUKA, BBIIMYKIIbIE U
HEBBIITYKJIbIE MHOTOI'DAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
[IpU3Ma, IPaHyl U OCHOBAHMSI MIPU3MBIL, IpsMasl U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsl ~ IIOBEPXHOCTb  IIPU3MBI. [Tapamienenunen, IIPSIMOYTOJIBHBIN
napajuienenuies u ero corcrsa. [Iupammaa: n-yronpHas NUpaMula, TPAaHU H
OCHOBaHHE NMUpPaMU/IbI, OOKOBAs U MOJIHASA MOBEPXHOCTh NMHUPaMU/IbI, IPaBUIIbHAS
U yCEYEHHas MNUpamMuAa. OJEMEHTbl NpuU3Mbl M mnupamuibl. llpaBunbHbIE
MHOTOI'DAHHUKH: MTOHATHE MPABUIBLHOTO MHOTOTPAHHUKA, ITPaBUJIbHAS IIPU3Ma U
NIpaBUJIbHAS TNHPAMHJA, IPaBWIbHAS TPEYrojbHAas NUpaMua U NPABWIBHBIN
TeTpasnp, KyO. IlpencraBieHrne o mpaBUWIIBHBIX MHOTOTPAaHHHMKAaX: OKTayIp,
nojexasap U ukocasn CedeHus MpUu3Mbl U TUPaMU/IbI

7.5

CI/IMMeTpI/ISI B IPOCTPAHCTBEC. CHUMMECTPHUA OTHOCUTCIIBHO TOYKH, pr[MOfI,
TIJIOCKOCTH. DJIEeMEHTBI CUMMECTPUN B nupaMmax, napauiClICIIucaax,
IMpaBHUJIbHBIX MHOTOI'PpaHHUKAaX

7.6

Boruncnenue 2neMeHTOB MHOTOTPaHHHUKOB: peOpa, AuaroHanu, yribsl. [lnomans
OOKOBOW TOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MNPSAMOM MPU3MBI, IUIOIIATb
OCHOBaHUH, TeopemMa O OOKOBOHM MMOBEPXHOCTH MpsSMOW mpu3Mbl. I[lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABUIBHOM NHpaMHUAbI, TEOpeMa O
IJI0MAaM ycedeHHoW mupamuasl. [lonsitue o6 oObeme. OObeM mNUpaMUIBI,
MIPU3MBI

7.7

[TomoOHBIe Tema B mpoctpadcTBe. COOTHOMICHHS MEXAY  IUIOIIAJISIMH
MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI

[TpoBepsiembie TpeOOBaHMUS K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBbI

(11 xmacc)
Kon [TpoBepsieMble TpeIMETHBIE PE3YIBTAThl OCBOCHHS OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeIbHOM MPOTrPAMMBI CPEAHETO 00IIEro 00pa3oBaHUs
pe3yabTara
1 Yucna v BEIYUCICHHS
OnepupoBarh MNOHATHSMHU: HATypajbHOE, LEJIO€ YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKK JEITMMOCTH IIEJIBIX YHCEJ, Pa3JIOKEHHE YHCIa Ha IPOCThIC
MHOKUTEJH JJIs1 pELICHUS 3a1a4
1.2 OnepupoBark NOHATHEM: CTENIEHb C PallMOHAIBHBIM ITOKa3aTeIeM
13 OmnepupoBars MOHATHIMU: JIoTapu(M YucIia, TECIATUYHBIE U HaTypaJibHbIE
' Jorapupmsl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHsATH CBOHCTBA CTENEHM JUId IpPeoOpa3oBaHUSl BBIPAKEHUIA,
2.1 ONEepUPOBATh TMOHATUSAMH: IIOKa3aTelIbHOE ypaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIbI TOKa3aTeIbHBIX YPABHEHUH 1 HEPABEHCTB
2.2 BoimonHATe mpeoOpazoBaHMs BBIPRKEHUH, COAEpKAIIUX JorapuMbl;
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OTIEPHPOBATh MOHATUSAMH: JOTAPHU(PMHUUYECKOE YpaBHEHHE U HEPAaBEHCTBO;
peraTb OCHOBHBIE THIIBI JIOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxoguts pemenus mpocTeHmx TPUroHOMETPUIECKUX HEPABEHCTB

2.4

OnepupoBarb NOHATUAMHU: CUCTEMA JIMHEWHBIX YpaBHEHUI U €€ pelIeHuE;
VCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JJIs PEIICHUS] IPAKTHYECKUX
3az1a4

2.5

Haxonuts pemenus npocTenimmx CUCTEM U COBOKYITHOCTEHN pallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB

2.6

MonenupoBarh pealbHbIE CUTYyallUM Ha SI3bIKE anreOphbl, COCTaBISATh
BBIPAKCHHS, YPAaBHEHUSI, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 3aJayH,
HCCIIE0BATh TOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM arrapara ajareopbl

OyHKIMU U TpaduKu

3.1

OnepupoBarh MOHATHAMM: TMepUOIMYecKas (QYHKIUS, HTPOMEXYTKU
MOHOTOHHOCTH (YHKLHH, TOUYKH 3KCTpeMyma (QYHKUHH, HaubOosbliee U
HauMeHblIlee 3Ha4eHUs (YHKLIHUU Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
uccienoBaHus (PyHKINH, 331aHHOM rpa@uKomM

3.2

OnepupoBarh NOHATUAMU: I'paUKH MMOKA3aTENbHOM, JorapudmMuyeckon u
TPUTOHOMETPUYECKUX (DYHKIMM; H300pakaTh HX Ha KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIb30BaTh JUISl PEIICHHs YPAaBHEHUN U HEPABEHCTB

3.3

N3obpaxars Ha KOOPAUHATHOM IJIOCKOCTH TpaUKH JIMHEHHBIX YpPaBHCHHM
Y UCHOJIB30BaTh UX JUIS PEIICHUS CUCTEMbI IMHEWHBIX ypaBHEHUI

3.4

Ucnonb3oBath rpaduku (QyHKOUN A7 HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 JPYruX Y4eOHBIX TUCIUIUIMH

Hagana maremMarndueckoro aHaian3a

4.1

OnepupoBarh MNOHATUAMM: HENpephIBHAs  (QYHKIUS, POU3BOAHAS
(yHKIIMM;, HCIIOJIB30BAaTh T€OMETPUYECKUH U (U3UYECKUH  CMBICI
MIPOU3BOIHOM JJIsl peLIeHUS 3a/1a4

4.2

Haxoautb IIPOU3BOAHBIC QJICMCHTAPHBIX q)YHKHHﬁ, BBIYUCIIATH
ITPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O Q)YHKHI/II‘/'I

4.3

Hcnonp30BaTh  NPOM3BOJMHYIO Ul WCCIENOBaHMSA  (YHKUUH  Ha
MOHOTOHHOCTb U IKCTPEMYMBI, MPHUMEHSATH PE3yJIbTaThl UCCICIOBAHUS K
HOCTPOEHUIO TpapUKOB

4.4

Hcnons3oBath MMPOU3BOJHYIO I HAXOKIACHUA HAWJIIYUIICTO PCHICHUS B
IMPUKIIAJHBIX, B TOM YUCJIC CONUAIIbHO-OKOHOMUYCCKUX, 3aa4ax

4.5

OHepI/IpOBaTL IIOHATHUAMMN: HepB006pa3Ha;1 U HUHTCTpaJl; IMOHUMATb
TeOMeTpI/I‘-ICCKI/Iﬁ n (I)H3PI‘-ICCKHI>1 CMBICJI MHTCIpaJia

4.6

HaxonuTs mepBooOpasHblie dJeMEHTapHBIX (DYHKITUI, BBIYUCISATH HHTETPal
o ¢opmyne Herotona - JleliOHuma
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Pemiats MNPUKIAAHBIC 3aJa4i, B TOM YUCIIC COUAILHO-3KOHOMHUYCCKOTO 1

4.7
(U3MYEeCKOTO XapakTepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAIIN3a
5 Teopust BEpOSTHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEPOSTHOCTH  3HAUEHUM  CIIy4ailHOM  BEJIMYUHBI  TIO
' pacnpeaeneHuIo WIK ¢ IOMOIIbIO IUarpaMm
OmnepupoBarh TMOHATHEM MaTEMaTHYECKOTO OXHJIAHHS, TPUBOJHUTH
59 IpUMEPBI TOTO, KaK MPUMEHSIETCS MaTEeMAaTHIECKOe OXKHJIAaHUE CITydailHON
' BEJIMYMHBI, HAXOJUTh MAaTeMaTH4ecKoe OXHJIAHHE 10 JAHHOMY
pacnpeneneHuo
53 Nmets npencTaBiaeHue o 3akoHe OOJIBIINX YHUCEIT
54 HNmets npeacraBineHne 0 HOPMaJIBHOM pacpeIeIeHUN
6 ['eomerpus
OmnepupoBars MOHATHSAMH: IFIIMHAPHYECKAsT TTOBEPXHOCTh, 00pa3yromme
6.1 MWIMHAPUYIECKOW TOBEPXHOCTH, NWIMHIDP, KOHWYECKAas ITOBEPXHOCTH,
' oOpa3yronue  KOHHYECKOM  IMOBEPXHOCTH, KOHYyC,  cdepuyeckas
MTOBEPXHOCTH
6.2 Pacnio3naBath Tena BpamieHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI TIOJYUEHHUS TEJ BPAICHUS
6.4 KiaccuduiupoBars B3auMHOE pactofiokeHue c(hHephl U IMIT0CKOCTH
OnepupoBarh MOHATHSAMH: IIIAPOBOM CErMEHT, OCHOBAHHME CEIMEHTa,
6.5 BBICOTA CErMEHTa, IIApOBOM CIIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA
IIAPOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00beMbl M IJIOHIAAM TOBEPXHOCTEH Ten  BpalleHUS,
' reOMETPUUYECKUX TeJl C PUMEHEHHEM (OpPMYI
OnepupoBarh MNOHSATUAMM: MHOTOTPAaHHHUK, BIIMCAaHHBIE B cdepy u
6.7 OTHMCaHHBII OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK WJIA TEJIO
BpallleHUs
6.8 BbIyncnsaTh COOTHOILIEGHHUS MEXTY IIOIIAIMU TOBEPXHOCTEN U 00beMaMu
’ IMOAOOHBIX TEN
6.9 N3o0paxkars m3ydaembie (DUTYpHI OT PYKH M C MPUMEHEHHEM MPOCTHIX
' YEepPTEKHBIX UHCTPYMEHTOB
BoimonHATe (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (Uryp: BHJ CBEpXy, COOKY, CHH3Y; CTPOMTb CEUEHHUS Tell
BpallleHUS
W3BnekaTh, WHTEPIPETHPOBATH U MPEOOPa30BHIBATH HHPOPMAIHMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha

gyeprexax U pUCyHKax
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6.12

[IpumensTs reomerpuueckue (axkTbl sl PEIICHHS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIAaralolUX HECKOJIbKO IIArOB PELICHHUs, €CIA YCIOBHS
MIpUMEHEHHUs 3aJIaHbl B SIBHOM Qopme

6.13

OnepupoBarb MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOpOB )41
YMHO)KCHI/UI BGKTOpa Ha 4YucCjio, 06’[)$ICH$ITI>, KaKuMHn CBOI\/JICTBaMI/I OHHA
oOmagaror

6.15

[IpumeHsaTh npaBUiIO Napauieaenuneia Ipy CI0KEHUN BEKTOPOB

6.16

OHGpHpOBaTB IMOHATHAMU: ACKAPTOBLBI KOOPAWHATHEI B MPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOPA, pPaBCHCTBO BCKTOPOB, KOOPAWHATHEI BEKTOPA, YI'OJI
MCKY BCKTOPAMH, CKAJAPHOC MPOU3BCIACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILTaHAPHBIC BEKTOPbI

6.17

HaxonuTe cyMMy BEKTOPOB 1 IPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPAaMHM, CKaJISipHOE MPOMU3BEACHHE, PACKJIaAbIBaTh BEKTOpP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B }IeKapTOBOﬁ CUCTEME KOOPAWHAT

6.19

Pemate mpocTeiiimme reoMeTpuuecKre 3a/1aud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a

6.20

Pemrars 3aJa4u Ha J0Ka3arCjIbCTBO MATEMATUYCCKUX OTHOIIICHUH H
HaXOXJACHUEC TI'COMETPUUYCCKHUX BCJIIMYHUH I10 06pa3uaM WK aJIrTOpUTMaM,
IIPpUMCHSA HU3BECTHBIC MCETOAbI Inpu PEUICHUHA CTaHJApPTHBIX
MaTeéMaTH4YCCKHX 3a1a4

6.21

[IpumensaTs mpocrTeiliye MNporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

[IpuBoauTH NMpUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJE U
YKU3HHU, PACIIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

6.23

[IpuMeHsATh MOJTy4YEeHHBbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIE
CUTYaIlMM ¥ IPUMEHATh U3y4EHHBIE MIOHATHUS B MPOIIECCe MOUCKA PEIIeHUs
MaTeMaTH4eCcKu cPOPMYIUPOBAHHON POOIEMBI, MOJICTHPOBATh PEeabHBIC
CUTyalliM Ha $3bIKE T'E€OMETPHUM, HCCIENOBATh MOCTPOCHHBIE MOJEIU C
UCIIOJIF30BaHUEM T€OMETPUUECKUX MOHATUN U TeOpeM, ammnapara aireopsl,
pemiath ~ MpakTHYECKHe  3aJadd, CBSI3aHHBIE C  HAXOXKICHHEM
T€OMETPUYECKUX BETUYNH

ITpoBepsieMbie anemenTsl coaepxanus (11 kmacc)

Kon

HpOBepﬂeMHﬁ QJICMCHT COJACPIKaHUSA

Yucaa ¥ BRIYUCICHUS

1.1

HaTypaJ'ILHLIe n OCJIbIC YKCia. HpI/ISHaKI/I JACITUMOCTH LECIBIX YHUCEI
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1.2 CrerneHb ¢ palluoOHaIbHBIM MOKa3aresieM. CBOMCTBa CTEIEHU
1.3 Jlorapudm uncna. JlecaTuyHbIe U HATYpaJbHBIE JIOTAPU(MBI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BEIpAKEHUH, COJIEPKAIIUX JTOTAPHPMBI
29 [IpeoOpa3oBanue BBIPAKECHUH, COJEPKAIIUX CTEIEHH C PANUOHAIBHBIM
' II0Ka3aTejIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHBIE ypaBHEHHSI M HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JTUHEHHBIX ypaBHEHHWH. PelieHne NpUKIATHBIX 3a/lad C TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUN
2.7 CucreMbl 1 COBOKYTHOCTH pallMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB
8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTeMaTHYeCKHX
' 3a/1a4 ¥ 3aj7ja4 U3 pa3IMYHbIX 00JacTel HayKu U peajbHOM KU3HU
3 OyHKIUU U TpapuKu
Oynknusa. [lepuonnueckue ¢GyHkuu. [TpoMeKyTKH MOHOTOHHOCTH (DYHKITUH.
3.1 MakcumymMbl 1 MUHUMYMBI (yHKIIUU. HamOosbiliee M HanMeHbIIEe 3HAUYCHUE
(YHKITMY Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA B rpaduKH
34 Hcnonws3zoBanue rpadukoB (QyHKIMA 11 PEIICHUS YPaBHEHUN W JIMHEHHBIX
' CUCTEM
Ucnonb3oBanue rpadukoB (QYHKIUN A HUCCIEIOBAHUS TPOILIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPhIE BO3HHUKAIOT MPHU PELICHUH 3a1a4 U3 JPYruX y4eOHBIX
MPEIMETOB U PeajJIbHOM )KU3HU
4 Hauana maremarnyeckoro anaiusa
4.1 HenpepriBHbie ¢pyHknn. MeToa HHTEPBAJIOB AJIs pEIICHHs] HEPAaBEHCTB
4.2 [TpousBonHas pynkuuu. 'eomerpudeckuii 1 GU3NUECKUI CMBICT TPOU3BOIHOM
43 IIpousBosHbIe AMeMeHTAapHBIX (QyHKUUH. DOpPMYsIBl HAXOXKAECHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (PyHKIUI
[IpuMeHeHre TPOU3BOAHOM K HCCIEIOBAHUIO (PYHKIHMH HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxxieHre HanOobIIero 1 HAaMMEHBIIEero 3HaueHHs! (PyHKIUU Ha
OTpe3Ke
4.5 [IpumeHeHre TPOM3BOAHON Ul HAaXOXKACHUS HAWIY4IIEro peleHus B
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NPUKIAJHBIX 337adaX, IS OIpPEACICHUs CKOPOCTH IIpOLecca, 3aJaHHOrOo
dhopmyroit wiu rpadurom

4.6

[lepBooOpa3nas. Tabnuia mepBooOpa3zHbIX

4.7

WuTerpan, ero reomeTpuueckuii 1 pu3ndeckuil cMbici. Beruncinenue nunrterpaia
o ¢popmyne Herotona - JleliOHmMIa

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

5.1

YucnoBsle XapaKTEpUCTUKHU CIyYalHBIX BEIMYMH: MAaT€MaTH4YECKOE OXXHUIAHUE,
JUcnepcuss M CTaHAApTHOE  OTKIOHeHue.  [Ipumepsl  mpuMeHeHUs
MAaTE€MaTU4YeCKOro OXKUAAHUS, B TOM YHCIIEC B 33]1a4aX W3 NOBCEAHEBHOM KU3HH.
Maremarudeckoe oxuiaHue OMHApHOM ciydaiiHOW BeIMUYMHBL. MaremaTuyeckoe
OKHJIAHWE CYMMBI CIIy4allHbIX BEIWYMH. MareMarudeckoe OXHJIaHHE U
JMCTIEPCUSl TEOMETPUUYECKOTO M OMHOMMAIILHOTO paclipeieIeHui

5.2

3akoH OOJIBIIMX YKCEN U €ro posib B HayKe, MpUpoje U obmectse. BeiOOpouHbIii
METOJI UCCIIETOBAHNN

53

[IpuMepel HENmpepbIBHBIX  CIy4alHbBIX BeJWYMH. lIoHATHME O IIOTHOCTH
pacnpezneneHus. 3anadu, IPUBOIANINE K HOPMAIbHOMY pactpenencuuro. [lonstue
0 HOPMaJIbHOM PACIIPENEICHUN

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, OOpa3yloUINe LMIMHIPUYECKON MOBEPXHOCTH,
OChb LMIMHApUYEcKOol moBepxHOCTH. [lunuuap: ocHoBaHus U OOKOBas
MMOBEPXHOCTh, 00pa3yolias u 0Ch, IMJIOLAAb OOKOBOM U MOJHONW MOBEPXHOCTH

6.2

Konunyeckass mOBEpXHOCTh, O0Opa3yrolmue KOHMYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKO# MoBepXHOCTH. KoHYC: OCHOBaHME M BepIIrHa, oOpasyrorias
U OCh, IUIOIMIAJb OOKOBOW H TIOJIHOM TIIOBEPXHOCTH. YCEUYCHHBIH KOHYC:
00pa3syrolye 1 BBICOTa, OCHOBAaHHUS U OOKOBast IOBEPXHOCTH

6.3

Cdepa w map: IEHTp, pamuyc, JAUAMETP, IUIONIAh MOBEPXHOCTH CQEPHI.
B3anmMHoe pacnionoskeHne chepbl U II0CKOCTH, KacaTellbHas TIOCKOCTh K cdepe,
10131k cepbl

6.4

I/I306pa)KeHI/Ie TCJ BpalllICHUA Ha ITJIOCKOCTH. Pa3BepTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpalliCHHUA WU MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIN
OKOJIO C(bepLI, C(bepa, BIIMCAHHAA B MHOI'OT'PpaHHUK, UJIM TCJIO BpalllCHUA

6.6

[Tonsitne 06 o6beme. OCHOBHBIE CBOMCTBa 00beMOB Tel. Teopema 00 oObeme
NPSIMOYTOJIBHOTO TIapajuleNienunena W cieAcTBus u3 Hee. OObeM IMIMHApA,
koHyca. OObeM m1apa U miomazb chepol

6.7

HOZ[O6HLI€ TCJIa B IMPOCTPAHCTBC. CooTHomeHHs MCXKAY IUIoIagsIMU
TIOBEPXHO CTCI‘/’I, oO0beMaMu noJo OHBIX TEJ

6.8

CeueHns HWIMHApa (HapaJIJICJIBHO " MCPHNCHAUKYIIAPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHWIO U IPOXOAAIICC UCPE3 BCpI_I_II/IHy'), CCUCHUS 1Iapa

6.9

BeKTOp Ha IUIOCKOCTU U B MPOCTPAHCTBC. CrnoxxeHue W BBIUMTAHHC BCKTOPOB.
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YMHOKEHHE BEKTOpa Ha YKUCII0. Pa3inokeHne BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM
BexkropaMm. [IpaBuno mnapawienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPABUJI JCHUCTBUN C BEKTOPaMHU

6.10

[IpssMoyronpHass cuctemMa KOOpAMHAT B IMpOCTpaHCTBE. KoopauHaTtel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaxX. Yros Mexay BekTopamu. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB. BplunciaeHue yrioB MexXAy NPSIMBIMU U IUIOCKOCTAMM.
KoopauHaTHO-BEKTOPHBIN METOA ITPU PELLIEHUH FEOMETPUYECKUX 3a]1a4

Jl1 mpoBeeHrs €IMHOTO TOCYIapCTBEHHOI0 3K3aMeHa 1o maremaruke (naiee - EI'D no
MaTeMaTUKe) UCIOJIb3yeTCs MepeueHb (Kou(puKaTop) NpoBepsieMbIX TPEOOBaHUM K pe3ylbTaTam
OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMBI CPEeTHEr0 00111eT0 00pa30BaHUs U JIEMEHTOB

COZIepIKAHHUSI.

IIpu nposenenun EI'D mno Maremaruke 0a30BOro YypOBHS M3 NEPEUHS

(komudukaropa) BEIOUpAIOTCS MO3UIIUH, COOTBETCTBYIOIKE (henepaibHOM pabodeit mporpamme
1o mMaremaruke (0a30BbIN YPOBEHB).

[IpoBepsiembie Ha EI'D mo maremaruke TpeOOBaHUS K pe3ynbTaTaM OCBOEHHS OCHOBHOMU
00pa3zoBaTeIpHON MPOTPAMMBI CPETHETO 0011eT0 00pa30BaHMS

Kon

[IpoBepsieMmble TpeOOBaHUS K IPEAMETHBIM Pe3yJbTaTaM OCBOEHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIHHOM MPOTPaMMBI CPETHETO 00IIEero 00pa3oBaHUs

TpeOOBaHUS

1

Bnagenue MeronamMu J0Ka3aTenbCTB, AJTOPUTMAMM PpEIICHUS 33734,
yMeHue (GOpMYyIHpOBaTh U OIEPUPOBaTh MOHITUSIMH: OTpEAeTICHHE,
aKCUOMa, Teopema, CJEICTBUE, CBOWMCTBO, MPU3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; yMeHUE (HOpMYIUpOBaTh
oOpaTHO€ ¥ MPOTUBOIOJOKHOE YTBEP)KICHHE, MPHUBOIAUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTU4YeCKOHW HHIAYKLHUU;
IPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKICHUS MPU PELICHUH 3a]1a4y, OLEHUBATh
JIOTHYECKYI0  TMPAaBUIBHOCTh  PACCYKJIEHUH; YMEHHE OIEepHpOBaTh
HOHSTUSIMA: MHOKECTBO, MOJMHOXECTBO, OINEpallMU HaJ MHOXECTBAMH;
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Juis OUCaHUs
peanbHBIX MPOIECCOB U SIBICHUN W MPU PELICHHU 33/a4, B TOM YHUCIE U3
JIPYTruX y4eOHBIX MPEIMETOB; YMEHHE OIEepUpOBaTh MOHATUSAMU: Trpad,
CBSI3HBIN Tpad, nepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/aBaTh U
OTHCHIBATh I'padbl pa3NIUYHBIMU CHOCOOAMM; HCIONB30BaTh rpadbl mpu
pelleHnH 3a1a4

YMeHue omnepupoBaTh MOHATHSAMM: HAaTypajbHOE YMCIO, LIEI0€ YHUCIIO,
CTEIEHb C IIeJIbIM II0Ka3aTesieM, KOPeHb HaTypajJbHOM CTENEHH, CTENEHb C
paLMOHATIBHBIM MOKa3aTeJeM, CTENEHb C JeHCTBUTENbHBIM IOKa3aTeleM,
JgorapupM UHUCla, CHHYC, KOCHHYC M TaHICHC IPOU3BOJILHOTO YHCIA,
OCTaToOK IO MOXYII0, PALMOHAIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOXXECTBA HATypaJibHBIX, LENbIX, pPAlUOHAIbHBIX, JEHCTBUTEIbHBIX
YHCcel; YMEHHE UCIIOJb30BaTh MPU3HAKU JISIMMOCTH, HAUMEHBIINHA 0OLTHi
JIeTUTEh U HauMeHbIlee o011iee KpaTHoe, anropuT™ EBkiuaa npu pemenuu
3aJa4; 3HAKOMCTBO C Pa3JINYHbIMU MO3UIIMOHHBIMUA CUCTEMaMU CUMCIICHHUS;
yYMEHHE BBITIOIHATH BBIYMCICHUE 3HAYCHUH U TPeoOpa30oBaHUs BbIPaKEHHH
CO CTENeHsMU M Jiorapupmamu, peodpa3oBaHus IpOoOHO-pAIMOHATIBHBIX
BBIPDAKEHUI; YMEHHE OIEPUPOBaTh IOHATUSMHU: IOCIEN0BAaTEIbHOCTD,
apupMeTHUecKasi IPOrpeccHsi, TeoOMeTprudecKas nporpeccusi, OeCKOHEYHO
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yObIBatOIlass ~ reOMETpHYEcKass  MPOrpeccus;  yMEHHe  3aJaBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCJIE C HOMOULIBIO PEKYPPEHTHBIX (OpPMYIT;
YMEHHE OIIEpPUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCIO, COIPSHKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOIY/Ib U apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3aliCU KOMIUIEKCHBIX 4YMCeNl (reoMeTpuyYecKas, TPUTOHOMETpUYecKas U
anreOpandeckasl); yMETh IPOHW3BOJIUTH apUPMETHUCCKHE JICHCTBHS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  TPUBOJUTH  MPHUMEPHl  HCIIOJIBb30BAHHS
KOMIIJIEKCHBIX YMCEJI; ONEpPUpOBaTh MOHATUSAMU: MaTpuua 2 X 2 u 3 x 3,
OTIPEAETUTENIb MAaTPULIbL, FTEOMETPUUYECKUN CMBICI ONIPENEIUTENS

YMeHne onepupoBaTh MOHATHAMH: PALMOHAIBHBIC, HWPPAlUOHAIBHBIC,
MOKa3aTeNbHbIe, CTENEeHHbIe, JorapudMuyeckue, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATH INOHATHUAMM:
TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YypPAaBHEHMH W HEPAaBEHCTB, pPAaBHOCUJIBHOCTb YpPAaBHEHMH,
HEPABEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHUsI, HEPABEHCTBA U CHUCTEMBI
C IOMOIIBIO DPA3JIMYHBIX NPHUEMOB; PEIIaTh YpPAaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHATh YPABHEHHU S, HEPABEHCTBA, X CUCTEMBI
JUI peuleHus] MaTeMaTH4ecKUX 3a/Ja4 U 3a/ad U3 pazIuyHbIX olnacteit
HayKH ¥ pEAIbHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (YHKUIMS, UYETHOCTh (DYHKIIHH,
NEpUOANIHOCTDH Cb}IHKI_[I/II/I, OTPAaHNYCHHOCTD (bYHKHI/II/I, MOHOTOHHOCTH
GbyHKIIMK, SKCTpeMyM (yHKIHMHM, HauOOJbIIee M HAMMEHBIIEE 3HAYCHUS
(YHKIIMM Ha TPOMEKYTKE, HEMpepbIBHAs (PYHKIIHS, aCUMOTOTHI rpaduka
(¢byHKuMH, TiepBas W BTOpas MPOM3BOAHAS (YHKIUU, T€OMETPUUYECKUN U
(bu3UYeCKUid CMBICT TIPOU3BOJHOM, TIepBOOOpa3Has, OMPEICICHHBIN
WHTErpaia; yMEHHE HAaXOAWUTh AaCHUMITOTHI rpaduka (yHKIMH, yMEHHE
BBIYHCIISATH TPOU3BOIHBIE CYMMBbI, TPOU3BECHHS, YACTHOTO U KOMIO3UIIMHI
(GyHKIMIA, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduKy QyHKINU; yMEHUE
HAXOJUTh MPOU3BOJHBIC NEMEHTAPHBIX (DYHKIIMI; yMEHHUE HCIOIb30BaTh
IPOU3BOJHYIO JJIsi UCCIEAOBaHUA (PYyHKIMM, HaXoIuTh HauOOJbLINE U
HauMEHbIINE 3HA4YeHUd (YHKIMH; CTPOUTh TrpaduKd MHOTOUYIEHOB C
UCIIONF30BAaHUEM  allllapara MaTeMaTH4ecKOro aHajau3a; IPUMEHATH
MPOU3BOJHYIO JUIsl HAXOXKJICHHS HAWIY4IIEro pelieHus: B MPUKIATHBIX, B
TOM YHCJI€ COLIMATbHO-KOHOMHUYECKUX U (U3NYECKUX 3a/lauax; HaXOAHUTh
IUIOMIAIM U 00beMbl (PUTYp C TOMOIIBIO MHTErpajia; MPUBOAUTH MPUMEPHI
MaTeMaTU4YEeCKOTO MOJETUPOBAHUS C MOMOIIbI0 U dhepeHInaIbHbIX
YpaBHEHUI

YMeHue onepupoBarh NOHATHIMH: rpapuk GyHKIHUU, oOpaTHas HYHKIHUS,
KoMOo3uuus QyHKIUHA, JdUHEWHas (QyHKUMSA, KBaapaTudHas (yHKLuS,
pauuoHanmbHass (QYHKIMS, CTeNeHHas (YHKIUS, TPUTOHOMETPUUYECKHUE
(byHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIMM, MOKa3aTelbHas MU
aorapupmuueckast (GyHKIUH; YMEHHE CTPOUTh TIpaUKU H3Yy4EHHBIX
(byHKIMI, BHINONTHATE IpeoOpa3oBaHus rpadukoB (GyHKIUH, HCIIOIB30BATh
rpaduKy JUIsl U3y4eHHs MPOLECCOB U 3aBUCUMOCTEH, MPH PELICHUN 3a]1a4y
U3 JIpyruX Y4eOHBIX NMPEIMETOB M 33/1au U3 peajbHOM JKHU3HHU; BBIPAXKATh
(opMynamMH 3aBUCUMOCTH MEX/y BEJIMYMHAMU; UCIOIB30BaTh CBOMCTBA U
rpaduku QYHKIMA JUIs pelieHus] ypaBHEHHM, HEpaBEHCTB M 3ajady C
napameTpaMu; Hu300paxarbh Ha KOOPIUHATHOW IUIOCKOCTH MHOXECTBA
peleHni ypaBHEHUH, HEPaBEHCTB U X CUCTEM
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YMeHue pemarb TEKCTOBBIE 3aJaud pPa3HBIX TUIIOB (B TOM 4MCIE Ha
IIPOLIEHTHI, JIOJM M YacTH, Ha JBW)KEHHE, PabOTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJoOTH, 33Jlaud U3 00JacTH yIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMU); COCTABIIATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJa4H, MCCIENOBaTh IIOIYYCHHOE pEIICHUE U
OIICHUBATh TIPABIONONOOHOCTD PpE3yIbTaToOB; yMEHHE MOJIEINPOBATh
peanpHbIE CHUTyallUd Ha S3bIKE MAaTEMaTHK{; COCTAaBJISATh BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIIOBHIO 331a4M, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJENIM C  HCHOJIB30BAHUEM  ammapara  anreopsl,
WHTEPIPETUPOBATH NIOJYYEHHBIN PE3yIIbTaT

YMeHne omnepupoBaTh MOHITHAMU: CpeaHee apudmeTHdeckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHWE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIMIO, MPEACTABICHHYIO B TAaOMUIIaX, HA AUarpaMMmax, rpadukax,
OTPAKAIONIYI0 CBOMCTBA pealbHBIX MPOILIECCOB U SBIICHUM; MPEICTABIATH
“HQOpMAIIMIO C TOMOIIBI TabMWIl W JAUarpamMM; HCCIEIOBaTh
CTAaTUCTUYECKHUE TaHHBIE, B TOM YHCJI€ C TPUMEHEHHEM TrpaduyuecKux
METOJ/IOB U AJIEKTPOHHBIX CPENCTB; TrpaduuecKu UCCIET0BATh COBMECTHBIE
HaOJIFONIEHUS C TIOMOIIBIO TMarpaMM PacCEUBaHUS U JTMHEHHOW perpeccuu

YMeHHne omnepupoBaTh IOHATHSIMM: CIydalHBIA OIBIT W CIIy4aillHOE
coObITHE, BEpPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapHUuecKUX METOJO0B; MPUMEHSIThH
(GbopMynbl CIIOKEHHST M YMHOXEHHUS BEpOSATHOCTEW, (opMyly MOIHON
BEpOSATHOCTH, dopmyny bepHymin, komOuHaTOpHBIE (PaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; yMEHHE OIEepUpPOBaAThH
MOHATUSAMM:  Cly4ailHas BEJIWMYMHA, pacHpeiesieHUe BEpOSITHOCTEH,
MaTeMaTU4YecKoe OXKUAAaHWEe, AMUCIEPCHs U CTAaHAAPTHOE OTKJIOHEHUE
ClIydailHOM  BeJIMYMHBL, (YyHKIMM  pacOpefesieHus U IUIOTHOCTHU
PaBHOMEPHOTO, MOKAa3aTeIbHOTO U HOPMAIBHOTO pacHpeesieHuii; yMEeHU e
UCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIIPENCICHUM sl peleHus 3a1ay;
3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJIBIIMX YHUCEN, METOJIbl BHIOOPOUYHBIX
UCCIIEIOBAaHUI; YMEHHE TPUBOJUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX
yycesl B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OINEpPHpPOBATh
HNOHSATUSIMM: COUYETaHWE, TMEPEeCTaHOBKA, YHUCIO COYETaHWH, YHUCIO
nepecTaHoBok; OnmHOM HpIOTOHA; yMeHHE NPUMEHSITh KOMOMHATOPHBIE
(bakTel U pacCcyKIeHHs JUIsl pELIeHHs 3a/ay; OIICHUBATh BEPOSTHOCTU
peabHbIX  COOBITHI;  COCTaBISTh  BEPOATHOCTHYIO  MOJAEIb H
UHTEPIPETHPOBATDH MOTyYCHHBINA PE3yNIbTAT

YMeHue omnepupoBaTh INOHATHSIMM: TOYKA, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIla, IUDIOCKUH yroi, ABYTpaHHBIN
yrojl, TPEXTPaHHbIN yrojl, CKPEIMBAOLIUECS NPSIMbIE, NIAPaLUIEIbHOCTD U
HNEePHEHIUKYIIPHOCTh IPSIMBIX U IUIOCKOCTEH, Yrol MeX/ly MPsIMBIMH, YrOJ
MEXy MPSIMON M IJIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOUYKH A0 TUIOCKOCTH, PACCTOSHUE MEXKIY NPSIMBIMHU, PACCTOSHUE MEKIY
IUIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh IPU PEUICHUM 3aad H3y4CHHbIE
(baxThl U TEOpeMbl TUIAHUMETPUH; YMEHUE OIICHHUBATh pa3Mepbl 0ObEKTOB
OKPY)KAaIOILLIET0 MHpA; CTPOUTH MaT€MaTHYECKHE MOJENH C IOMOUIBIO
TE€OMETPUYECKUX TIOHATUH W BEJIMYWH, peUIaTh CBA3aHHbIE C HUMH
MPAKTUYECKHE 3a]Ja4H
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YMeHHne omnepupoBaTh MOHATUAMH: IUIOMIAIL (UTYpPBl, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBUJIBHBI MHOTOI'PAaHHHUK, CEUEHHE MHOTOTPAHHUKA,
Ky0, mMapajuienenuriesn, Npu3Ma, NUpaMuaa, ¢GHUrypa U TOBEPXHOCTb
BpallleHus], IMINHIP, KOHYC, IIap, cdepa, miomaas chepbl, IUIOMAab
NOBEPXHOCTH MHUPAMUABI, TPHU3MBI, KOHYyCa, IIUHApa, 00BeM Kyoa,
NPSMOYTOJIBHOTO TapajUIeIeNuIieia, HMUPAMUAbL, TPU3MBI, IHIHHIPA,
KOHYyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHyca W IIMIHHJIpA,
napajulellbHbleé OCH WM OCHOBAHUIO, CEUEHHEe IIapa, IUIOCKOCTb,
Kacaromascsi cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUCHHE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (QUTYPHl M MOBEPXHOCTH
BpaIlleHNs, UX CEYCHUS, B TOM YHCIIE C MIOMOIIBIO AEKTPOHHBIX CPE/ICTB;
yMEHHE TPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PUTYp, CaMOCTOSATEIHHO
(bopMyTHpOBaTh ONPEENCHHs N3y4aeMbIX (HUTYp, BBIIBUTATh THIIOTE3BI O
CBOWMCTBaX W TMpPH3HAKAX TEOMETPUYECKHX (UTYp, OOOCHOBHIBATH WU
OmpoBeprarb HX; YMEHHE MPOBOJIUTH Kiaccupukanuoo Guryp Mo
pa3IMYHBIM TPHU3HAKAM, BBITIONHATE HEOOXOMUMBIE JOTOTHHUTEIBHBIC
MOCTPOCHUS

11

VYMmenne ONICpHUPOBATH IIOHSATUAMM. JIBHNXKCHUC B IPOCTPAaHCTBE,
MapajiebHBIA TIEpEeHOC, CHMMETPHUSI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue MOAOOMs, TMOA0OHbIE (UIYpBI; YyMEHHE
pacrno3HaBaTh paBHbIE M MOAOOHBIE (GUIYpbl, B TOM YHUCII€ B IPUPO/E,
HUCKYCCTBE, apXUTCKTYpPEC,; UCIIOJIB30BATh 'COMCTPUUCCKHUEC OTHOIICHHUSA ITPU
pelIeHUH 3a/1a4; HAXOAUTh TE€OMETPHUYECKHE BEIUYUHBI (JUIMHA, YTod,
JI011aTb, 00BEM) NP PEUISHUH 3314 U3 IPYTHX YUYSOHBIX MPEIMETOB U U3
peanbHON KU3HU; YMEHUE BBIYUCIISATH FEOMETPUUECKUE BETUYHUHBI (JITMHA,
yroj, IUIomaas, 00beM, IJIONIA b MOBEPXHOCTH), UCIIOJIb3YSd H3yYCHHbBIE
dbopMynnbl 1 METOJbl, B TOM YHCIE: IUIOIIA[b TMOBEPXHOCTH MUPAMMUIIBL,
NMpU3Mbl, KOHyca, [WJIMHIApA, IUomanb cdepbl; o0beM  KyOa,
OPSIMOYTOJIBHOTO  Mapajulefienunena, MNUpaMuabl, TPU3MbI, LUIMHIPA,
KOHyca, [1apa; yMEHHUE HaXOUTh OTHOLIEHHE 00bEMOB MOA0OHBIX (UTYp

12

VYMmenune ONICpHUPOBATh INOHATUAMU: IPAMOYIOJIbHAsA CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAMHATBI TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa BEKTOPOB,
IMPOU3BCACHHUEC BCKTOpa Ha YHUCIO, Ppas3jIoKCHUE BEKTOpa II0 6a31/1cy,
CKAJIIPHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHHEC UCIIO0JIb30BATH BGKTOpHBIﬁ n KOOp,Z[I/IHaTHI:Jﬁ MCTOO AJIA
peHiCHUs T€COMETPUICCKUX 3a1aq U 3a1a4 ApYrux y‘le6HLIX npeamMeEeToB

13

YMeHue BbIOMpaTh NOAXOAALINI METO AJIs pellieHHs 3a/lauu; TOHUMaHHUe
3HaUUMOCTH MAaTeMaTUKd B U3YYEHUU IPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHUE paCIO3HABATH IIPOSIBICHUE 3aKOHOB
MaTeMaTUKU B MUCKYCCTBE, YMEHUE MPUBOAUTH IIPUMEPHI MaTEMaTUYECKUX
OTKPBITUHA POCCUHCKOM U MUPOBOM MareMaTu4eCKON HayKu

Ilepeuens 21€eMEHTOB cofepxkaHus, MpoBepsieMblx Ha EI'D
10 MaTeMaTuKe

Kon

HpOBepﬂeMBIﬁ QJICMCHT COJCPIKaHUSA
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Yucna ¥ BEIYUCIIEHUS

1.1 HarypanbHubie u nenblie yncia. IIpu3Haku 1e1uMOoCTH LEIbIX YUCEN
1.2 Pammonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TPOLIEHTHI,
OeCKOHEUHbIE NTEPUOUUECKUE IpOoOU
1.3 Apudmernueckuii KOpEeHb HaTYpaIbHOU cTeneHu. JlelicTBus ¢ apudmeTnueckuMu
KOPHSIMU HaTypaJIbHOW CTEIEHU
1.4 Crenenb ¢ 1nenbiM TokazareiaeM. CTeneHb C PalMOHAIBHBIM IIOKa3aTeleM.
CaoiicTBa CTENEHU
1.5 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapuwm umcna. JlecaTuyHble U HaTypaJIbHbIE JIOTapU(PMBI
1.7 JletictBuTenbHbIe 4yncaa. ApupMETHYECKHE ONEpanuu ¢ JACHCTBUTEIHLHBIMHU
yucnaMu. [IpubnikeHHble BBIUMCICHUS, MpPaBWIA OKPYINIEHUS, NPUKUIKA U
OIICHKA pe3ylibTaTa BIYUCICHHI
1.8 [IpeobOpazoBanme BeIpaKeHUH
1.9 KommiexcHele uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHEHHS
2.2 HppanunonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenbHbIC U JIOTAPUPMUUECKUE YPAaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIC HEPABEHCTBA
2.6 HppannonanbHbie HEpAaBEHCTBA
2.7 [TokazarenbHble 1 Jorapu@MUUECKre HEPaBEHCTBA
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYIIHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 |Marpuna cucteMsl JUHENHBIX ypaBHEHUN. ONpenennTenb MaTpPHILIbI
3 OyHKIMH U TpaduKH
3.1 OyHKIMsA, cnocoobl 3aganua GyHkuM. ['papux GyHkumu. Bzaumuo oOpartHbie
¢bynkiun. YerHsle 1 HedeTHbIe GpyHKUMU. [lepnoanyeckue GpyHkunn
3.2 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymn ¢yHKIuM.
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[IpomexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DPyHKLHUH.
MaxkcuMyMbl 1 MHUHUMYMBI (GyHKIHH. HawnOomnbiiee M HauMeHbIee 3HAYCHUE
(GYHKITUM Ha TPOMEKYTKE

33 Crenennast GyHKIMS ¢ HaTypajdbHBIM W IIETBIM TOKa3areneMm. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpadMK KOPHSI N-Oi CTETICHN
3.4 Tpuronomerpudeckre GyHKINHU, KX CBOWCTBA U rpaduKu
3.5 [oxazarenbHas u norapupmMuueckas QyHKIMH, UX CBOWCTBA U TpaduKu
3.6 Toukn paspbiBa. AcumnTotel rpaduxoB ¢yHkuuil. CBoiicTBa (YHKUHH,
HENpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS 110 CIIE0BATENBHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHbIX TPOLEHTOB
4 Havanma Mmaremarnyeckoro anaimsa
4.1 [IpousBoanas Gynkiuu. [Ipon3BoaHbIe 31€eMEHTAPHBIX (DYHKIMI
4.2 [IpumeHeHre MPOM3BOAHOM K HCCIENOBaHUIO (QYHKIUH Ha MOHOTOHHOCTh U
sKcTpeMymbl. HaxoxkieHre HanbombIIero 1 HauMeHbIIero 3HaueHus: (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOkeCcTBO, Onepanu HaJ MHOKecTBaMu. Jlnarpammel Didiepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 T'eomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopanHats! 1 BEKTOpBI

Conepxanue oOydyenus B 10 kimacce.
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I'pad, cesa3ubIi Tpad, mytu B rpade: mukiasl u nenu. CTeneHp (BaICHTHOCTH) BEPIIMHEI.
I'pader HA TTOCKOCTH. JlepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OTBITHI) M CIydailHbIe COOBITHS. DIEMEHTApHBIC COOBITHS
(ucxoapl). BeposTHOCTH cityuaifHOro coObITHA. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHH.
CiydaiiHbI€ OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanu Hajx COOBITHSIMH: TiepecedyeHue, 0ObEeIUHEHNE, MPOTHBOIOJIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmysa ClI0KEHUS BEPOSITHOCTEN.

VYcii0BHas BEPOSATHOCTb. YMHOMKEHHE BEPOSITHOCTEH. JlepeBO CiydallHOIO 3KCIEPUMEHTA.
®dopmyna nonHo# BepositHocTu. Dopmyna baiieca. HezaBucumbie coObITHSA.

bunapHblii cnyyailHbld ONBIT (MCHIBITAHKE), yclleX U Heyaaya. HezaBucuMble HCIIBITAHUS.
Cepusi He3aBHCHMBIX HCIBITAaHUW 10 mepBoro ycmnexa. llepecranoBku u ¢akropuan. Ywucno
couetanuil. Tpeyronbauk [Tackans. @opmyna Ounoma HeroroHa.

Cepust HezaBucUMbIX ucnblTaHud bepnymnn. CroywailHslii  BbIOOp U3  KOHEYHOM
COBOKYITHOCTH.

CnyuaifHas BenuumHa. PacmpeneneHue BeposTHOcTe. [luarpamma pacrpeneneHus.
Onepauuy Hajx ciydailHBIMH BelWYMHamMu. buHapHas ciydaiiHas BenuuuHa. [lpumepsl
pacrpenesieHui, B TOM YHCIIe TEOMETPUIECKOE U OMHOMHAIIBHOE.

CoBMecTHOE pacmpeielieHue JByX CIy4alHbIX BeJIWYMH. He3aBUCUMBIE CclydailHbIe
BEJIMYMHBI.

Maremarudeckoe OXHAaHuEe ciaydailHoW BenuuuHbl (pacmpenenenusi). I[Ipumepsr
MIPUMEHEHHs] MaTEMaTHYeCKOro OKUJaHusl (CTpaxoBaHue, jJoTepes). MaremaTnueckoe 0XHu1aHue
OMHapHOU ciydyailHON BeNWYMHBI. MaTeMaTudyeckoe OXHUAAHHWE CYMMbl CIy4alWHBIX BEJTUYMH.
Maremarndeckoe 0’KUaHue TeOMETPUIECKOro 1 OMHOMHAIBHOTO PacIpeieeHu .

Jucniepcusi W CTaHIAPTHOE OTKJIOHEHHWE CIy4allHOW BEJWYWHBI (pachpeecHus ).
Jucnepcusi OMHApHOW CIIydailHOW BEIMYMHBI. MaTeMaTH4ecKoe OXHUIaHUE TPOU3BEACHHUS W
JHCIIEPCUsl CyMMBI HE3aBUCHUMBIX CIIydalHBIX BEJIWYMH. J[MCIepCcHs U CTaHIAPTHOE OTKIOHEHHE
OMHOMHMAIBHOTO pacupeaeneHus. Jlucnepcuss M CTaHIApTHOE OTKIOHEHHWE TIe€OMETPUYECKOro
pacnpeneneHus.";

Jlnis mpoBeieHUsl €IMHOT0 TOCYAapCTBEHHOIO 3K3aMeHa 1o Maremaruke (nanee - EI'D no
MaTeMaTHKe) UCIOJIb3YeTCs MepedeHb (Koqu(UKaTop) NpoBepsieMbIX TpeOOBAHUMN K pe3ylibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPEAHErO 00ILEero 0Opa3oBaHus U AIEMEHTOB
COJIEpKaHUSL.

[Tposepsiembie Ha EI'D mo maremaruke TpeOoBaHHS K pe3yibTaraM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHON POrpaMMbl CpeHEro oo1ero o0pa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIIbTaTaM OCBOCHHSI
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTelIbHON MPOrPaMMBbI CPEIHET0 00IIero 00pa3oBaHus
TpeOOBaHUS

1 Bnanenne MerogaMu J0Ka3aTeNbCTB, AITOPUTMaMHU PpEIIEHUS 3a7ad;
yMeHue (GOpMyIHpOBaTh M ONEPUPOBATH MMOHATUSMH: OIpeaesieHHe,
aKCMOMa, TEeOopeMa, CIEICTBHUE, CBOWCTBO, INPU3HAK, JOKa3aTeNIbCTBO,
paBHOCWIbHBIE (POPMYIUPOBKU; MPUMEHSTh UX; YMEHHE (HOpMYIUpPOBATh
o0paTHOE€ M HPOTHUBOMNOJOKHOE YTBEPXKICHUE, MPUBOAUTH MPHUMEpPHI U
KOHTPIIPUMEPBI, HCIHOIB30BaTb METOJ MAaTEMaTHYECKOM HWHAYKLUH;
IIPOBOJIUTH JI0KA3aTENIbHBIE PACCYKIEHUS MPU PELICHUH 3a]ad, OLEHUBATh
JOTUYECKYI0  TNPABUIBHOCTh  pPACCYXJIEHUH; YMEHHME  OIEpUpPOBATh
MOHATUAMM: MHOKECTBO, IOJMHOXKECTBO, OINEPAllMM HaJ MHOXECTBaMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juis OUCaHUs
peanbHbIX MPOLECCOB U SIBIICHUN W IIPU PELICHUU 33/1a4, B TOM YUCIE U3
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JIpYyruxX y4eOHBIX HPEIMETOB; YMEHHE OIEpUPOBATH MOHATHUSAMH: Trpad,
CBsI3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OMMCBHIBAaTh Tpadbl PA3IUYHBIMH CHOCO0AMH; HCHOJIB30BaTh I'padbl MpU
peleHnH 3a1a4

YMeHue onepupoBaTh MOHSTUSMU: HATypajJbHOE YHUCIO, LIEJIOE YHUCIIO,
CTENEHb C IEJIBIM MOKa3areeM, KOPEeHb HaTypadbHOU CTENEHHU, CTETIEHb C
palMoOHAIBHBIM TIOKAa3aTeJeM, CTENeHb C JCUCTBUTEIIBHBIM IMOKa3aTelieM,
norapudmM dHCIa, CHHYC, KOCHHYC W TAaHTCHC TIPOM3BOJIBHOTO YHCIIA,
OCTaToOK M0 MOIYII0, PAllMOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATypajbHBIX, IEJbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCEJ; YMEHHUE MCIIO0Ih30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIHNN 00U
JIIUTEIb M HAUMEHbIIIee 00111ee KpaTHoe, anropuT™ EBkinia npu perneHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMHU CUCTEMaMHU CUHCIICHHUS;
YMEHHE BBITIOHATH BHIYUCIICHUE 3HAUCHUM U TTPpeoOpa30BaHUs BhIPAKEHUH
CO CTENEHSAMH M JorapudmMamu, mpeodpazoBaHusi IpOOHO-palMOHAIBHBIX
BBIPQKCHUI; YMEHHE OINEepUpPOBaTh TMOHATUSMH: II0CIEI0BATEIHHOCTD,
apudMeTnyecKas MPOTPeCcCHs, TEOMETPUUECKas MPOrpeccus, OECKOHEYHO
yObIBaroIIasi ~ reoMeTpuyeckas  MNpoTpeccusi;  yMEHUe  3ajaBaThb
MO CJIE0BATEILHOCTH, B TOM YHCJI€ C MOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHE OTIEPUPOBATh MOHSTHAMHU: KOMIUIEKCHOE YHCIIO, COTMPSDIKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4wmclia, (Gopma
3aMiCy KOMIUIEKCHBIX 4YHCeN (reoMeTpuueckasi, TPUTOHOMETpUYECKas |
anreOpanyeckas); yMeTh MPOW3BOJIUTH apU(PMETHUECKUE JEHCTBUS C
KOMIUIEKCHBIMA ~ YWCJIaMH; TMPUBOAUTH  TMPUMEPHl  HCIHOJIL30BaHUS
KOMIUIEKCHBIX YHMCEN; ONEPUPOBaTh MOHATHUSAMH: MaTtpuna 2 X 2 u 3 x 3,
OTIPEACTUTENIb MAaTPHULIbL, TEOMETPUUYECKUN CMBICI OIIPEIEIUTENS

YMeHue omnepupoBaTh MOHSATUSMU: palMOHAJbHbIE, HpPpAlMOHAIbHBIE,
noKa3aTellbHble, CTENEHHbIe, JOorapudMUYecKue, TPUTOHOMETPUUYECKUE
yYpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; yMEHUE ONIEPUPOBATH MOHATUIMU:
TOXJECTBO, TOXKJIECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHHE, HEPaBEHCTBO,
CUCTeMa ypaBHEHUH M HEPaBEHCTB, pPaBHOCWIBHOCTh YpaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE PeIIaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TIOMOINBIO PA3JIMYHBIX MPUEMOB; pellaTh ypaBHEHHUS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IIPUMEHSTh YPaBHEHHU S, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHrs] MaTeMaTH4ecKUX 3a/Ja4y M 3aJad M3 pa3jMuHbIX o0jacTei
HAyK{ U peabHOU KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTb (YHKIMH,
HEPUOJUYHOCTh (DYHKIUH, OIPAaHMYEHHOCTh (QYHKIHH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (yHKUIMH, HanOoJiplllee M HaUMEHbIIee 3HaYCHUs
(GYHKIIMM Ha TPOMEXYTKe, HelpepblBHas (YHKIUS, aCUMIOTOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOJHAs (YHKIMH, F€OMETPHUECKUN U
¢bu3nyeckuii CMBICT TPOM3BOJHOM, mepBooOpa3Has, OIpeeseHHbIN
UHTErpajl, yMEHHME HaxOIUTh AaCHUMIITOTHl rpaduka (yHKLIUH; yMEHUe
BBIYHCIIATH IIPOU3BOIHBIE CYMMBI, IIPOM3BEACHNUS, YACTHOTO ¥ KOMITIO3ULIUN
(GyHKIM, HAaXOAUTh YpaBHEHHE KacaTeabHOH K rpaduKy GYHKIUU; yMEHUE
HaXOJMTh MPOU3BOJHBIEC JIEMEHTApHBIX (YHKIUI; yMEHHE HCII0JIb30BaTh
MIPOU3BOJHYIO JJIsI MCCIEAOBAaHUS (PYyHKUMH, HAXOJUTh HAMOOJbIIUE H
HaUMEHbIIME 3HaueHus (yHKUMN; CTPOUTH TpaUKM MHOTOUJICHOB C
UCIOJb30BaHUEM amIapara MaTeMaTHYeCKOro aHaln3a; MpPUMEHSTb
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MPOU3BOJHYIO JUIS HAXOXKICHUS HAWIYUIIETO PEIICHHUs B NMPHUKIAIHBIX, B
TOM YHCJI€ COLUAIBHO-OKOHOMUYECKHX M (PU3MYECKUX 3a7a4ax; HaXOIUTh
VIO U 00beMBbl (UTyp ¢ TIOMOIIBIO HHTErpasia; MPUBOAUTH IPUMEPHI
MaTeMaTUYeCKOTO MOJEIUPOBaHUS C TOMOILIBIO Ju(QepeHInanbHbIX
YpaBHEHUH

YMeHne ornepupoBaTh MOHATUAMU: rpaduk GyHKINM, oOpaTHas QYHKIHSA,
KOMIO3HIUS (QYHKIHHA, JTHHEHHas (QYHKOWSA, KBaapaTudyHas (HyHKIUS,
panmoHanbHas (QYHKOUS, CTENeHHas (YHKUIWs, TPUTOHOMETPUUYECKHE
(GyHKIIMM, OOpaTHbIE TPUTOHOMETPHUYECKUE (QYHKIUH, TOKa3aTelabHAs U
agorapudmuueckas (QyHKIMU; YMEHHE CTPOUTh TpaduKd H3YUYEHHBIX
(yHKUMI, BBIIOTHATH IpeoOpazoBaHus rpadukoB (PyHKIUH, UCTIOIB30BATh
rpaduku JUIsl U3y4EHHUs MPOLIECCOB U 3aBUCUMOCTEN, IIPU PELIEHUH 33734
U3 JApYrux y4eOHBbIX NMPEAMETOB U 3aJad U3 pealbHOM >KM3HH; BbIPAXKaThb
(dhopMynaMu 3aBUCUMOCTU MEX/y BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduky QyHKUMN JUId pelleHHs] YpaBHEHUH, HEPaBeHCTB M 3a/Jad C
napaMmeTrpamu; H300paxkaTb Ha KOOPAWHATHOM IUIOCKOCTH MHO)KECTBa
pelLlIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJlaud pPa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJlaud U3 OOJacTH YIpaBJIEHUS JMYHBIMH U CEMEWHBIMHU
(mHaHCaAMU); COCTaBIIATh BBIPAKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIOBHUIO 33J1a4d, MCCIIEAOBaTh IOJYYEHHOE pEIICHUE H
OIICHUBATh IMPABIOINOJOOHOCTh pE3yIbTAaTOB; YMEHHE MOJIEIHPOBAThH
peanpHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKW; COCTAaBJISATh BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO 3a/1a4M, UCCJIEI0BATh
MOCTPOEHHbIE  MOJEIM C  HCIOJB30BAaHUEM  ammapara  aiareopsl,
WHTEPIIPETUPOBATH MTOJIYYEHHBIN PE3yIbTaT

YMeHue omepupoBaTh MOHATUSIMU: cpelHee apudMeThdyeckoe, MeauaHa,
HauOosblllee U HaUMEHbIlIee 3HAYCHUS, pa3Max, JUCIepCus, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJEKaThb, MHTEPIPETUPOBATH
uH(bOpPMAIUIO, IPEJCTABICHHYIO B Ta0/MIaxX, Ha JTuarpammax, rpaQukax,
OTpaXaroIIyl0 CBOMCTBA pEalbHBIX MPOIIECCOB U SIBJICHHI; MPEICTABIATh
uHbOpMAIMI0O C TMOMOIIbIO TabMMI] ¥  JAuMarpaMM; HCCIIeI0BaTh
CTaTUCTUYECKUE JaHHbIe, B TOM 4YHCIE C IPUMEHEHHEM TrpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpauecKu UCCIe0BaTh COBMECTHBIE
HaAOTIOEHUS C TIOMOIIBIO JUarpaMM pacCeMBaHUs U TUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIy4alHBIM ONBIT W CilydaiiHoe
COOBITHE, BEpOSTHOCTh CJIYYailHOTO COOBITHS; YMEHHE BBIYUCIATDH
BEPOSITHOCTh C MCIIOJB30BAHUEM TIpaUUeCKUX METOJI0B; IPUMEHSThH
(GopMynBl CIIOKEHHsI M YMHOXKEHHMs BEpOSITHOCTEH, (opMmyny NOTHON
BEPOSTHOCTH, (hopmyny bepHymin, komOuHaTopHbIe (DAaKTBI U (HOPMYIIBI;
OLICHUBAaTh BEPOSATHOCTH pEATbHBIX COOBITHI; YMEHHE OIEepUpPOBATh
HNOHATUSMM:  CllydaiiHas BeJIMYMHA, pACHpeleieHue BEpOSTHOCTEMH,
MaTeMaTu4yeckoe OXKUAaHUe, IUCIepCUuss M CTaHJapTHOE OTKJIOHEHHE
ClyyailHOM  BeNWYMHBL, (QYHKIMM  PACOpEAeNeHHs W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJILHOTO paclpe/ieieHuil; yMeHHne
HCIOJIb30BaTh CBOIMCTBA M3yYEHHBIX pacIpeleeHU U peleHus 3a/1a4;
3HAaKOMCTBO C MOHSATHSAMM: 3aKOH OOJIBIIUX YHCEN, METOAbI BHIOOPOYHBIX
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WCCIIeIOBAaHMI; YMEHHUE TPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
Yrcel B MPUPOAHBIX M OOLICCTBEHHBIX SIBICHUSIX; YMEHHE OINEPUPOBATH
MOHATUSAMH: COYETaHWE, TMEPEeCTAaHOBKA, YHCIO COYETAaHHWH, YHUCIIO
nepecTaHoBOK; OuHOM HpIOTOHA; yMEeHHE NpPUMEHSTh KOMOMHATOPHBIC
(baxkTel W pacCcyKIeHHs JUIs PEUIeHHs 3a7av; OICHUBATh BEPOSITHOCTU
pealbHBIX ~ COOBITHH;  COCTABISATH  BEPOSTHOCTHYIO  MOJEIb |
MHTEPIPETHPOBATH MMOTYICHHBINA PE3YIbTAT

YMmeHune OIICpUPOBATH IIOHATUAMU: TO4YKa, npsamas, IIIIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIIIA, IJIOCKUHN YroJj, JABYyrpaHHBIN
YroJi, TPEXTPaHHBIM YroJl, CKPEUIMBAOIIMECS MPsAMbIE, MapaJUIETbHOCTh U
MEPIEHIUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH, Yol MEXIY IPSIMBIMH, YIOJl
MEXKy IIPSMOM M IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU OO0 IJIIOCKOCTH, PACCTOAHUC MCEKAY MPAMBIMH, PACCTOAHUC MCEKIAY
IIOCKOCTSAMU, YMCHHUC HCIIOJb30BaTh IIpU PCIICHUMU 3aJa4 HU3YUCHHBIC
(akThl ¥ TEOpeMBbl INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY)KAIOIETO MHpPA; CTPOUTh MAaTEMaTHYECKHME MOJEIH C IIOMOIIBIO
TCOMETPHUICCKUX MOHATHH U BCJIMYNH, pC€UlaTb CBA3AHHBIC C HHMHA
MIPAaKTUYECKHE 3a]au

10

YMeHue omepupoBarh MOHATUSAMU: IJIOWAAb (UTYpbl, 00beM QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIA MHOTOTPAaHHHMK, CEUEHHE MHOTOTpPaHHHKA,
KyO, napajienenumnen, mnpusMa, Nupamuaa, ¢urypa M TMOBEPXHOCTh
BpallleH!s, LUIUHIAP, KOHYC, IIap, cdepa, IMiomaas cdepbl, IUIOMAab
MIOBEPXHOCTH MHpaMU[bl, IPU3MBlL, KOHyca, LWIMHApaA, 00BeM Kyoa,
IPSIMOYTOJIBHOTO ~ MapayljieNienuNeaa, MUPaMUbl, NPU3MBbL, IMIMHIDPA,
KOHyca, I1apa, pa3BepTKa IOBEPXHOCTH, CEUCHMs KOHyca M LWJIMHIPA,
napajjie/lbHble OCH WM OCHOBaHMIO, CEUEHHME Ilapa, IUIOCKOCTb,
Kacaromascss cgepbl, LWIMHApPA, KOHYCAa; YMEHHME CTPOUTb CEueHHE
MHOTOTpaHHMKA, M300pakaTb MHOTOI'PDAHHHUKH, (UI'Ypbl U HNOBEPXHOCTH
BPALLEHMs], UX CEUEHMs, B TOM YHCJE C IOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTh CBOWCTBA I'€OMETPUUYECKHX (PUTYp, CaMOCTOSATENILHO
(bopMynMpoBaTh ONpPENENCHHs U3ydaeMbIX (GUryp, BbIABUTaTh I'MIIOTE3BI O
CBOMCTBaX W IIpPHU3HAKAX TIEOMETPUYECKHX (Uryp, OOOCHOBBIBATH WU
omnpoBeprarb UX; YMEHHE MPOBOJUTh KiIaccupHUKauuoo ¢Guryp 1o
pa3JIMYHBIM HPU3HAKAM, BBINOJIHATH HEOOXOIMMBIE JONOIHUTEIbHbIE
HOCTPOEHUS

11

YMeHue omnepupoBarh MOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napaJIeNIbHBIA TIEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHHe M0a00UsA, TOAOOHBIE (UTYPBI; yMEHUE
pacro3HaBaTh paBHbIE M MOAO0OHBIE (UTYpHI, B TOM YHCII€ B TPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIOJIB30BaTh FT€OMETPUYECKUE OTHOIICHUS TPU
pelIeHNH 3a/lady; HaxXOJUTh TEOMETPHUYECKHE BEIWYHMHBI (IJIMHA, Yrod,
IUIOIIA/1b, 00bEM) MPU PEIICHUH 337124 U3 JPYTUX YUeOHBIX MPEAMETOB U U3
peallbHOM KU3HU; YMEHUE BBIYHUCIISATH TEOMETPUUYECKUE BETUYHUHBI (JITHHA,
yroJ, IUIoIIaas, 00bheM, IIIONMah MOBEPXHOCTH), UCIIONb3YySd H3y4eHHbBIE
(GbopMymnbl ¥ METOJBI, B TOM YHCIE: TUIOIIAIb MOBEPXHOCTH MUPAMMUIBL,
MpU3MBL, KOHyca, [WIWHApA, IUIomanb cdepbl; 00beM  Kyda,
MPSMOYTOJBHOTO MMapallyieNienuIeaa, MHPaMUIbl, MPU3MbIL, [UIMHIPA,
KOHYCa, I1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOJOOHBIX PUTYP
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YMeHue onepupoBarb NOHATHUSAMHU: NPSAMOYIOJIbHASL CUCTEMA KOOPIUHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOpPAMHATBI BEKTOpPAa, CyMMa BEKTOpPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIO, pPa3JIOKECHHE BEKTopa o 0Oasmucy,
CKaJsIPHOE IIPOU3BENCHHUE, BEKTOPHOE IPOU3BEICHUE, YroJl MEKIY
BEKTOpPaMU; YMEHHE HCII0JIb30BaTh BEKTOPHBINA U KOOPAUHATHBIA METOT JJIs
pelIeHNs TeOMETPUYECKUX 3a/1a4 U 3aJ1a4 APYruX yu4eOHBIX PEIMETOB

13

YMeHne BeIOMpaTh MOIXOAAIINN METO JJISl pEIICHHs 3a/1a4M; TOHUMaHHUe
3HaYMMOCTH MAaTeMaTUKd B M3YYCHUU TPUPOIHBIX U OOIIECTBEHHBIX
IIPOLECCOB M ABJIEHUM; YMECHHME pPAacCIO3HABATH IIPOSIBICHUE 3aKOHOB
MAaTE€MaTUKH B MCKYCCTBE, YMEHHE NPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MareMaTH4eCKON HayKH

[lepeuens 31eMeHTOB coiepxaHus, nposepsieMbix Ha EI'D
10 MaTeMaTuKe

Kox

[TIpoBepsieMblii AIEMEHT COACPIKAHUS

Yucna v BEIYUCIIEHUAS

1.1 HarypanbHbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH HETBIX YHCEI

1.2 Pannonanbupie yucna. OOBIKHOBEHHBIE U JI€CATUYHBIE JApOOU, TPOIIEHTHI,
OECKOHEUHBIC TIEPUOAUYECKHE TPOOH

1.3 ApubmMeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JleicTBUS ¢ apudMeTHIeCKUMU
KOPHSIMU HaTypaJIbHOW CTEIEHU

14 Crenenp ¢ mensiM TnokazatesnemM. CTeneHb € palMOHAIBHBIM IOKa3aTesieM.
CBolicTBa CTENIEHU

L.5 CHuHyC, KOCMHYC M TaHIE€HC YHUCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTAaHI'€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. [lecaTudnbie U HATypajbHbIE JOTapUPMBI

1.7 JeiictBuTenbHple uynciaa. ApudMeTHYecKue Omepanuud ¢ JeHCTBUTEIbHBIMU
yucnamu. [IpubnmkeHHble BBIUMCICHUS, MpPaBUIa OKPYINICHUS, NPUKUIKA H
OILICHKA PE3yNbTaTa BhIUYMCICHUI

1.8 [IpeoOpazoBanue BhIpaKeHUI

1.9 KomnekcHeie uncna

2 VYpaBHEHMS 1 HEPABEHCTBA

2.1 Lenbie u ApoOHO-paIIOHATbHBIE YPAaBHEHHS

2.2 HppanmnonanbHsle ypaBHEHUS

2.3 TpuronomeTprieckue ypaBHEHUS

2.4 [TokazarenbHble U JOorapuPMUUECKHE YpaBHEHUS
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2.5 [enpie u 1poOHO-paITMOHATBHBIC HEPABEHCTBA
2.6 HppaunonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHble 1 JOorapuPMIUUESCKHEe HEPABEHCTBA
2.8 TpuroHomeTpu4ecKkrue HepaBeHCTBA
2.9 CucremMbl U COBOKYTHOCTH YPAaBHEHU U HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX YpaBHEHUH. OrnpenenuTenb MaTpullbl
3 OyHKIMU U TpaduKu
3.1 OyHkuus, cnocoObl 3amanus QyHkuu. [papux QyHkuuu. BzanmuHo oOpaTHbIe
¢bynkuuu. YerHsle u HeueTHble pyHkumu. [lepuoguueckue GyHKIum
32 Ob6nactp ompeneneHUss U MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkuumm.
[IpomexyTkn 3HaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHMH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanGomnbliee m HauMeHbllee 3HAYECHHE
(YHKIIMM Ha TPOMEKYTKE
3.3 CrenienHast (pyHKIMSI ¢ HaTypaJdbHBIM M II€JBIM TOKa3zareneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEIICHH
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
3.6 Toukn pa3peiBa. AcuMnToThl TpadukoB ¢GyHKIUA. CBoiicTBa (YHKIHH,
HEIPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBarenbsHOCTH, CIIOCOORI 3aJaHHUs MOCIEA0BATEIbHOCTEN
3.8 Apugpmernueckas u reomerpuueckas nporpeccuu. @opmyria Ci0XKHbIX IPOLEHTOB
4 Hauana maremaTnueckoro aHanusa
4.1 IIpousBonHas pynkuuu. [IpousBoaHble AEMEHTAPHBIX (QYHKIHHA
4.2 [IpuMeHeHre NPOU3BOAHON K MCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHne HauOoJIbIIero 1 HaMMEHbIIEro 3HaYeHUs! (PyHKIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHokecTBa U JOTHUKA
5.1 MHoecTBO, onepaluuy HaJl MHOXecTBaMU. Jluarpammsl Oiinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB M cTarucTuka

55



6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepositHoCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena v moBEepXHOCTH BpallleHUs
7.5 Koopaunats! 1 BEKTOPBI

4. OBBEM YYEBHOI'O IIPEJIMETA Y BUJIbl YYEBHOM PABOThI

Bua yueOHo# padoThI

O0BeM B yacax

O0beM yueOHOr0 nmpeamMera 468
B TOM YHCJIC:
OcHOBHOE coJiep)KaHue: 290
- VYpok 186
— Tlpaktuueckue 3aHATUSL 104
[TpodeccrnoHanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COIepIKaHKE 20
MIPHUKJIAJHBIX MOJTYJICH):
- VYpok 10
— Tlpaktuueckue 3aHATUSL 10
Koncynbpranuu (nepesa s3K3aMeHOM ) 2
CamocTtosrensHas padoTa (BCero) 156

IIpome:xxyTouyHas arrecTanus B popMe IK3aMeHa
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5. TEMATUYECKOE INIAHUPOBAHUE YYEFHOT'O ITPEJMETA OYILII 03 MATEMATHKA (YTJIYBJEHHBIN YPOBEHbD)

Ne HaumeHoBaHue
) paiieio u TeM | OGbem Conep:xanue y4eOHOro MateprnaJia i ¢opMbl OpraHu3alMH eI TeJbHOCTH
Lo o0y4arommxcst OcHOBHBIE BUABI AeSITEJLHOCTH 00y4aIOIIHXCS
YueOHOro 4acoB y T ABLA y m
npeamera
Paznen 1. Aareopa
1.1 | Yncaa n 24/8 | Ypok
BBITMCIICHUS. 1. IMpodeccnoHaIbHO OPHEHTHPOBAHHOE COTEPIKAHME. OrmepupoBarh TMOHATHAMU: PAlUOHATIBHOE YHCIIO, OECKOHEYHas
Pamonaneupie umcna. [lpouentsl. HaTypanbHble W 1Lenble 4ucia. | nepHoanydecKas Apo0b, IPOLECHTHI;
OOBIKHOBEHHBIE M JIECATUYHBIE pOoOU, OECKOHEUHbIE TePUOIMYECKHE
npobu. IIpumenenue npoOeit U MPOLEHTOB ISl PELICHHsI TPUKIIAIHBIX
3a71a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUI U pealbHOM KU3HU.
2. [eiicTBuTenbHble 4ucia. PaloHanpHBIE W MppalMoOHajibHble uMcna. | MppanuoHampHOe M JCMCTBUTENBHOE  YHUCIO;  MOAYIb
Aqu)MCTH‘IeCKHC onepanun ¢ HCﬁCTBHTeHbeIMH YyHuCJIaMH. MO)IyJ'lI) ﬂeﬁCTBHTGHbHOFO qucia, HUCIIOJBb30BaTh JTHU IIOHATUA npu
JIEMCTBUTEIHHOIO YUCIIA M €70 CBOMCTBA. MPOBEICHUH PACCY)KICHUIH U J0Ka3aTelIbCTB, MPUMEHSTh JIpoOU U
MPONECHTHI JJId PCIICHUA MNPUKIAJAHBIX 3alad U3 Pa3JIndHbIX
oTpaciieil 3HaHWH M peanbHOW kH3HU. CBOOOIHO ONEPUPOBATH
MOHATHSIMH: palMOHAIIBHOE YUCIO0, OECKOHEYHAas MepUOAHYECKast
JIpo0b,  MpPOLIEHTHI, HPPALMOHAIBHOE  4YHUCIO, MHOXECTBa
panMoOHaIbHBIX u JEUCTBUTENBHBIX yicel, MOZYIb
JIEUCTBUTEIBHOIO YHCIa.
3. Apudmernueckuii KOpeHb HATYPAJILHOM CTENIEHN U €ro CBOMCTBA. dopmynupoBath, 3aMKChIBaTh B CUMBOJIMYECKOW (opme U
UCIIOJIB30BaTh ~ CBOMCTBA KOPHA N-OM CTENEHHM  JJIs
npeoOpa3oBaHMs BBIPAKECHHH.
4. CreneHb C palOHAIbHBIM U IEHCTBUTENBHBIM NOKa3aTenaMu. Creneds | PopMynupoBaTe  ONpEAENEHHE CTENEHH C  PalMOHaIbHBIM
C panMOHAJbHBIM IIOKAa3aT€JIEM W €€ CBOWCTBA, CTENEHb C | roka3aresieM. BHIMOMHATE npeoOpa30oBaHUs YUCTIOBBIX BBIPAKEHUH,
ACUCTBUTEIILHBIM I0KA3aTENEM. COZIePIKAIIUX CTEIICHH C PAlMOHAIbHBIM [TOKA3aTeIeM.
5. Jlorapudm uucna. CoiicTa gorapugma. JaBatb onpenenenue norapudma yucna. Mcmnonb3oBate CBOHCTBa
JorapudMoB Ui Mpeodpa3oBaHUs JOrapUPMUUECKIX BEIPAKECHUH.
6. JlecsaTiyHbIe M HATYpaJbHBIE JOrapH(MBbIL. JlaBaTh onpeneneHue AeCITUIHOTO M HATYpalbHOT O Jorapudma.
7. Cunyc, KOCHHYC, TAHI'€HC, KOTAHT'€HC YHCIIOBOT0 apryMEHTa. JlaBaTh ompezneneHusl CHHYyca, KOCHHYCa, TAHTEHCA W KOTAHTEHCA
YHCIIOBOT'O apTyMEHTa;
8. CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apTryMEHTa. JlaBaThb ompezneneHusl CHHYyca, KOCHHYCa, TAaHTEHCA W KOTAHTEHCA
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOTO apryMEHTA. JlaBaTe ompeneneHusi apKCHHYyca, apKKOCHHYCa W apKTaHT€HCa
YHcIa.
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10.

KommekcHrele 4wmcia. ApI/I(l)MeTI/I"IeCKI/Ie onepanun ¢ KOMIIJICKCHbIMU
qucCJaMHu. Anre6pa1/1qec1<a;1 U TPUTOHOMCETPHUYCCKAA (bOpMI)I 3aI1nucu
KOMINIJICKCHOI'O 4HucCiia.

OnepupoBaTh TMOHATHUSAME: KOMIDIEKCHOE YHCIIO H
MHOXECTBO  KOMIUIEKCHBIX  uHced.  [IpencTtaBisTh
KOMILICKCHEIC qHciia B anreOpanvIecKom "
TPUTOHOMETPHUICCKOH thopwme. BrimonuaTs

apI/I(I)MeTI/IquKI/Ie onecpanr ¢ HUMHU.

11. N3o0pakeHne KOMIUIEKCHBIX YHCEJI Ha KOOPJMHATHOW IUIOCKOCTH. | M300pakaTh KOMIUIEKCHBIE YHCia Ha KOOPAWHATHOH ILIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHUCHA. [Mpumenste ¢opmyny MyaBpa M mHoly4daTh TpeACTaBICHHE O
KOPHSIX N-0if CTETIeH! U3 KOMIUIEKCHOI'O YHCIA.

12. [IpuMeHeHnEe KOMIUIEKCHBIX YHCEN sl pelieHus (U3UUeCKHX | | 3HAKOMUTHCS C PUMEpaMyu NPHUMEHEHHS KOMILIEKCHBIX YUCEN JUIs

TCOMETPHUUCCKUX 3a1a4.

peICHUsA rCOMETPUICCKUX U (1)H3I/IquKI/IX 3ajad.

IIpakTHyeckoe 3aHsiTHE

13.

[IpuMeHeHne NPU3HAKOB JEIMMOCTH IIENBIX 4YHCeN, HanOonbinuii | OnepupoBaTh MOHATUSIMH: HATypaJlbHOE U II€JI0€  YHUCIIO,
o6umii nemurens (nanee - HOJI) n Haumenbuiee o01ee KpaTHOE (IaJEE | MHOMKECTBO HATYPATbHBIX M IENbIX Yncel. Mcrnonp30BaTh IPU3HAKH
- HOK), octaTkoB 1o Mozyimio, anroputMa EBKinaa /s pemenns 38189 | nenqumvocT 1eIbIX YHCEN; OCTATKH IO moxymo; HOJI u HOK
B LEJIBIX qHCIIAX. HaTypaJbHBIX YHUCEll; alropuT™M EBKiIuza s pelueHus 3ajad.
3anuceIBaTh HaTypaJbHBIC 4YHCIIa B Pa3sINYHBIX TTO3WIUOHHBIX
CHCTEMAaX CUUCIICHHUSL.
14. Crenenp ¢ mensiM mokasateneM. bunom Heiotona. Mcmonps3oBanue | 3HaTh ONpeeieHUE M CBOWCTBA CTEIICHHU C LIEBIM ITOKa3aTeNleM.
noxxonsmeil (GopMbl 3amUcH JEHCTBUTEIBHBIX YHCEN Ul PEeLIeHHS
NPAKTUYECKUX 3aJa4 U MPEACTaBICHUS JaHHBIX.
15. IIpodeccHoHANIBLHO OPHEHTHPOBAHHOE COlEPIKAHME: Hcnonp30BaTh NpUOIMKEHHBIE BEIYUCIICHHS, IPaBUJIa OKPYTJICHUS,
NpUOMIDKEHHbIE BBIYMCICHMS, IpaBWIa OKPYIJICHUA, NPUKUAKA M | NPUKUAKY U OLIEHKY pe3ysbTaTa BEIYHMCICHUMH.
OLIeHKA pe3ysIbTaTa BEIYHMCICHUH, TPOLICHTEL.
16. [IpuMeHNTh KOMIUIEKCHBIE YHCIIa Ul peLIeHUs 3a1a4. 3HAKOMUTECS C MIPUMEPaMH IPHUMEHEHUSI KOMIUIEKCHBIX YHCEN IS
PEIICHNS TeOMETPUIECKHX M (PU3MIECKHX 3a71ad.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBeHCTBA. 17. ToxkmecTBa M TOXIECTBEHHBIE NMPeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHHS. PaBHOCHIBHBIC YpaBHEHUS W ypaBHeHus-ciencTus. | OnepupoBaTh MOHATUAMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHcTBO, perieHre HepaBeHCTBA. PaBHOCWIILHBIE YPaBHEHUS M YpPaBHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIE
HEpaBeHCTBA,;
18. OCHOBHBIE METOIBl pemIeHHs ILeNblX M JApOoOHO-palMOHAJBHBIX | OnepupoBaTh MOHATHSAMH MHOTOWIECH OT OJHOU ITEPEMEHHOM, ero

YpaBHEHUH M HEPaBEHCTB. MHOIOWIEHbl OT OJHOH NEpEMEHHOM.
[enenue MHOrowieHa Ha MHOTOWIEH C ocTratkoM. Teopema besy.
Mmorouness! ¢ nensiMu kodddurmenramu. Teopema Buera.

KOpPHH; TPUMEHSTH [ENICHHE MHOTOYJICHA Ha MHOTOYIEH C
0CTaTKOM, TeopeMy. be3y u Teopemy Buera st pemienus 3anay.
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19.

Pemenue cucreM TMHEWHBIX ypaBHEHUN. MaTpuiia cUCTEMbI JIMHEHHBIX
ypaBHeHu#. OmpeneauTesb MaTPULbL 2 X 2, €ro FeOMeTPUIECKUN CMBICIT
U CBOMCTBA, BBIYMCICHHE €r0 3HAYEHHS, MPUMEHEHHE OIpPENeTUTENs
JUTSl pEIICHUsI CUCTEMBI TMHEUHBIX YpaBHEHUH.

OHepI/IpOBaTI) MNOHATHSAMM: CHCTEMa JIMHEHHEIX ypaBHeHI/Ifl,
Martpuna, ornpeaAciaInTe/ib MaTpUlbl. Hcnonp3oBaTh cBOMCTBA
ONpeaACIUTECIIA 2%x72 JUIA BBIYMCIICHHS €0 3HAYCHUA, TPUMCHATDH
OMNPECACITUTECIIN I pEIICHHUA CUCTCMbI JIMHEHHBIX ypaBHeHPIfI.

20. CucremMa M COBOKYITHOCTh YpaBHEHHH M HepaBeHCTB. PaBHocwibHbIe | OmnepupoBarh MOHSATHAMH: CHCTEMAa M COBOKYITHOCTH YpaBHEHUH U
CHCTEMBI U CUCTEMBI-CIIEACTBHA. PaBHOCHIIEHBIE HEPABEHCTBA. HEpaBEHCTB; PEIICHNE CHCTEMBI WITH COBOKYITHOCTH; PaBHOCHUJIbHBIC
CHCTEMBI U CUCTEMBI-CIIEICTBHS.

21. YpaBHeHMs, HEPaBEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupare  croco0  pemieHHs ~ ypaBHEHHH W HEPaBEHCTB,
COZIEpIKAIMX MOIYJIH M MapaMeTpPhI

22. WppaumoHanbHble ypaBHEHUSL. HaxonuTh pelieHus HMppanvoHANBHBIX YPaBHEHHH C ITOMOIIBIO
PaBHOCHIIBHBIX TIEPEXOJI0B MIIN OCYILECTBIISISI IIPOBEPKY KOPHEH.

23. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YPaBHEHHH. Pemare wuppanvoHanbHble W KOMOWHHUPOBAaHHBIE YpPaBHEHHS, C
TIOMOIIBI0 PABHOCHIIBHBIX MEPEXO0B.

24, OCHOBHBIE METO/IBI PELICHNS UPPAIIMOHATBHBIX HEPABEHCTB. Pemiate MppanuoHaibHble 1 KOMOMHUPOBAaHHBIC HEPABEHCTBA,

C IIOMOIIBIO paBHOCUJIBHBIX NIEPEXOIO0B.
25. [TpeoOpa3oBaHusi YHCIIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH M | BBINONHATH NpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUH, COIEpIKALIIX
KOpHH. CTEINEHHU C pallMOHAIbHBIM MOKA3aTEIEM.

26. [NokazarenbHbIe ypaBHEHUSI. Hcnonb3oBaTh E(pOBbIE pecypehl [is IOCTPOCHUS rpaduka
MoKa3aTelbHOU (QYHKIMU U U3ydeHus e€ cBoicTB. Haxomuts
pelIeHNsI OKa3aTeIbHbIX YPaBHEHUH.

27. OCHOBHBIE METO/IBI PELICHUS TOKA3aTENbHBIX YPaBHEHHH. [MpumensiTh cBOMCTBa TMOKa3aTedbHOW (YHKIUH K PELICHUIO
[I0Ka3aTeNbHbIX YPABHEHU.

28. OCHOBHBIE METO/IbI PELIEHUs TOKA3aTEIbHBIX HEPABEHCTB. [IprMeHATH CBOMCTBAa MOKA3aTEIbHOM (YHKIMH K PELICHUIO
MOKa3aTeNbHBIX HEPABEHCTB.

29. Jlorapugmudeckue ypaBHEHHSI. Haxonuth pemienust jorapupMuIeckux ypaBHEHUH

30. OCHOBHBIE METO/IbI pELIEHHs JIOTapUPMUUECKUX YPaBHEHHUH. Haxonuth perieHus jgorapuMUYECKHX ypaBHEHHH C IIOMOLUBIO
PaBHOCHIIBHBIX TIEPEXO0JI0B WIIN OCYILECTBIISAS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI pELICHHS JIOTapU(PMUYECKUX HEPABEHCTB. [IpumensaTh cBOMCTBA Jorapu(MuaecKkoil QyHKIHMHA K PEIICHHUIO
norapu(p)MIUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. IIpuMeHATh OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYIBI AT
npeoOpa3oBaHKs TPUTOHOMETPUIECKUX BBIPAKECHHUM.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYIIBI. [IpuMeHAT OCHOBHBIE TPHUTOHOMETpHYECKHE (OPMYIBI IS
peoOpa30BaHMs TPUTOHOMETPUIECKUX BBIPAKECHHUH.

34. IpodeccronaIbHO OPHEHTHPOBAHHOE COJeP:KaHHe: IIpumensaTs GOpMyITBI TPUTOHOMETPHH AL PEUICHUS OCHOBHBIX

OCHOBHBIE METO/IBI PEIICHNSI TPUTOHOMETPUIECKNX YPABHEHHH.

THUITOB TPUTOHOMETPHUECKUX YPaBHEHHH.
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35. OCHOBHBIE METO/BI PELICHHS TPUTOHOMETPHYECKNX HEPABEHCTB. [IpumenaTs GOpMyYNIBI TPUTOHOMETPHH ISl PELIEHHS OCHOBHBIX
THUITOB TPUTOHOMETPHUYECKUX YpaBHEHHH.

36. OtOop KOpHEH TPUTOHOMETPUYECKUX YypaBHEHHWH ¢ moMouliplo | Pemate TpUTrOHOMETpUYECKHE YPABHEHHS M OCYIIECTBIIATH
TPUrOHOMETPUIECKOM OKPY/KHOCTH. 0TOOpP KOPHEH ¢ TOMOIIBIO TPUTOHOMETPHYCCKON OKPY>KHOCTH.

IIpakTHyeckoe 3aHsiTHE

37. Pemenne mokasarensHbIX ypaBHEHUH HaxoauTs penieHust mokazaTelbHbIX YpaBHEHHH.

38. Pemenne norapupmMudecknx ypaBHEHHH

39. [IpeobpazoBaHKe TPUTOHOMETPUIECKUX BBIPAIKEHHI. [MpumensTe (GOpMYyaBl TPUTOHOMETPUHU JUIS PEIICHHUS OCHOBHBIX

THUITOB TPUTOHOMETPHUYECKHUX YPaBHEHHI

40. IIpodeccuonaibHO OPHEHTHPOBAHHOE COAEPKAHHE:

Pemienne TpUrOHOMETPUYECKUX YPaBHEHHH. CBoOOHO  omepupoBaTh  IMOHSATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPHUMEHSATh HEoOXOoAuMble (OPMYIBI IS PELICHHUs
OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX ypaBHEHUI;

41. PemieHre TpUTOHOMETPHUECKUX HEPABEHCTB.

42. OCHOBHBIE METO/IbI PELICHUs CUCTEM KOMOMHHPOBAHHBIX YPaBHEHHI. Haxonute  pemieHuss CUCTEM U COBOKYNHOCTEM  LIENBIX
OCHOBHEIE METOAbI PEHICHUA CUCTEM U COBOKyHHOCTeﬁ paloOHAJIbHBIX, palrOHaJIbHBIX, HppaluOHAJIbHBIX, MMOKa3aTCJIbHBIX )51
UPPALOHAIBHBIX, IOKA3aTENbHBIX U JIOTAPHU(YMUUECKUX ypaBHEHHUH. norapu(pMHYECKUX ypaBHEHHUI U HEPABEHCTB.

43. Pemenve mnpukimagHbIX 3a7ad ¢ TOMOILIBIO CHUCTEMBI JIMHEMHBIX
ypaBHeHul. McciienoBanue NOCTpOEHHONW MOAEIH C IOMOIIBO MaTpPHIL
Y OIIpelEIUTENE.

44, Pemenne nocrpoeHre MaTeMaTHUYECKUX MOZEIIEH pealbHOM CUTYalMH C
IIOMOILbI0 ypaBHEHUN M HEpaBeHCTB. lIpuMeHeHue ypaBHEHMI U
HEPABEHCTB K PEILICHUI0 MAaTEMATUUECKUX 3a/1a4 U 3324 U3 Pa3IMIHBIX
obJracTeil HayKy U peaslbHOM JKHU3HU.

45. [IpumeHeHne ypaBHEHHMH, CHCTEM U HEPABEHCTB K penieHHIo | [IpUMEHATh CHCTEMBbl ypaBHEHHUI K PEIICHUIO TEKCTOBBIX 3a/ad U3
MaTeMaTH4eCKHX 3a/ad M 3aJad W3 pa3liMuHbIX 00JacTell Haykd M | pa3iu4HbIX  oOJlacTeil  3HAHMH M pEalbHOM  JKU3HH;
peanbHON JKU3HH, HHTEPIPETAIMS HOMyYEHHBIX PE3YIbTATOB. UHTEPIPETHPOBATh MONyIEHHBIC PELICHUS.

1.3 | ®yHKuuu 1 18/8 | Ypok
rpaguxu 46. | ®ynkowms, crocoObl 3amanus GyHKuuU. BiamMuo obpatHble GyHknmm. | OnepHpoBaTh MOHATHAME: (YHKIHS, CIIOCOOBI 3aMaHus (yHKIIHIL
Kommosuiust pynkimii. ['padux GpyHKImmy. B3aUMHO 00paTHble (YHKIMH, KOMIO3UIMS (QYHKIUH, Tpaduk
dhyHKIIN

47. CpoiictBa ¢pyrkumnu. O61acTe ompeneneHusi 1 MHOXKECTBO 3HadeHui | OmepupoBaTh HOHATHAMH OOJIACTH ONPENEIECHUS H MHOXKECTBO
¢y, Hymm ¢ynknum. IIpoMexyTKu 3HaKOMOCTOSTHCTBA. YeTHbIC U | 3HAUYeHMH ¢byHKIIH, HYy1 ¢$yHKIINH, TIPOMEXKYTKH
HeueTHele (yHKIMH. [lepmogmdeckne ¢yHKuuH. [IpOMEXYTKH | 3HAKONMOCTOSHCTBA. BBINONHATH 3JEMEHTapHbIE NpeoOpa3oBaHMS
MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI (GYHKOWH. | rpadukoB (QyHKIWA. 3HATP W yMETh AOKa3blBaTh YETHOCTH WIIH
HawnbGonbmree n HanmenbIee 3Ha4eHUs QYHKIMH HA IPOMEXYTKE. HEYETHOCTh  (DYHKIMH, NEPHOAUYHOCTh (YHKIMM HAXOIHUTh

MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U MUHUMYMBI
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¢yHKIMK, HauwOonblllee W HaWMEHbIee 3HadeHHe (GYHKINMA Ha
MPOMEXKYTKE.

48. Jluneiinas,  KBajpaTuuHas W JApoOHO-NMHEiHas  ¢yHKuuu. | OnepupoBaTh TOHATHSAME: JIMHEWHAas, KBaJpaTWdHas, IpOOHO-
DreMeHTapHOe UCCIIe0BaHNe U TIOCTPOCHUE UX TPadrKOB. JIMHEHHas! U CTeTleHHast QyHKIHH.

49. CreneHHasi (QYHKIMS C HaTypajJbHBIM W LENbIM ToKazareneMm. Ee | @opmynupoBaTh M WILIIOCTPUPOBaTh TpadMueckd CBOMCTBa
cBoiicTBa W rpaduk. CpoiicTBa W TpauK KOpHSI N-O CTENCHH KaK | JMHCHHON, KBaJIpaTUYHOW, JpOOHO-TMHEHHOH W  CTCIICHHOW
(yHKIMM 00paTHOM CTETIEHH C HATYPAIbHBIM ITOKa3aTelIeM. ¢yHkmid. 3HaTH oOmpeneNieHHe W CBOMCTBA CTENEHHU C LENBIM

MOKa3aTeneM.

50. [okazarenpHass u Jorapupmuyeckass (QYHKIMH, WX CBoWcTBa W | Mcrmomb3oBaTh 1MGPOBBIE pecypchl Uil TOCTPOCHUsS rpaduxa
rpapuxu.  Mcnons3oanne rpagukoB  GyHKUMH Ui PELICHUS | moka3aTenbHON (YHKIMM M M3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YpaBHCHUH. norapuMUdecKoil (PYHKIMHM Kak OOpaTHOM K TOKa3aTeJbHOH W

UCIIOJIb30BATh CBOMCTBA JIOrapu(hMUUECKOH (DYHKIIMHU JUTSI PEIICHNUST
3anad. [IpuMeHsATh CBOWCTBA TOKa3aTENbHON M JIOrapu(pMHIECKON
(yHKIMHA K pEIICHHI0 TI0Ka3aTeNbHBIX M  JIorapu(pMUUecKux
HEpaBEHCTB.

51. TpuroHomerpudeckasi OKpy>KHOCTb, OIIpe/IeTICHnE Pemiate TpuroHoMeTpudyeckue ypaBHEHHS W OCYIIECTBISTH OTOOD
TPUTOHOMETPUUECKUX (DYHKIIMI YHCIIOBOTO apryMEeHTa. KOpHEH C IOMOIIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH.

52. IIpodeccHonaTbHO OPHEHTHPOBAHHOE CO/IEPKAHUE: Hcnonb3oBaTh LU(POBBIE pecypchl Ui TOCTPOCHUsI IpapHUKOB
TPUTOHOMETPHYECKHe (QYHKIMHU, UX CBOHCTBA U rpaduKH. TPUTOHOMETPUUECKUX (PYHKIIMU U U3YUEHHSI UX CBOMCTB.

53. Tpuronomerpudeckue QyHKIMH, X CBOWCTBA U rpa(UKu. Hcnonb3oBaTh LU(POBBIE pecypchl Ui MOCTPOCHUsI IpadHUKOB

TPUTOHOMETPHYECKNX (DYHKIIMHU U U3y4EHHS UX CBOMCTB.

54, I'paduyeckrie MeTo/bI pellicHUs] YpaBHEHH U HEPABEHCTB.

I'paduueckue MeTons! peneHns 3a1a4 ¢ napaMeTpamMH.

HpaKanecxoe 3aHATHE

55. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COdEPKAHUE:
3JIEMEeHTapHbIe peoOpa3oBaHus rpaduKoB PyHKIUH.
56. I'paduk xommozutinu pyHKIMA. ['eoMmeTpudeckne oOpas3sl ypaBHEHUIH 1
HEpPaBEHCTB Ha KOOPAMHATHON IJIOCKOCTH. Crpoutp rpadyku  KOMIIO3MIMHM (YHKIMH C  TOMOIIBIO
3JIEMEHTApHOTO HCCIEAOBAaHUS U CBOWCTB KOMITO3HMLMM IBYX
(hyHKIHI;
57. Pemenne 3amay. @DyHKIMOHAJIBHBIE 3aBHCHMOCTH B  pEalbHbBIX
mporieccax u sSBJIeHUsIX. [ padukn peaspbHBIX 3aBUCHMOCTEH.
58. Pemrenne nmpukiragaeix 3amad. VcronszoBanue rpadukoB QyHKIAN s

WCCIIEIOBAHMS TTPOLECCOB M 3aBUCHMOCTEH, KOTOpBhIE BO3HHKAIOT HPH
peLIeHn] 3a1a4 U3 APYTUX yIeOHBIX MPEAMETOB M PEANBHOM KHU3HH.
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1.4

Haugama
MaTeMaTHYECKO
ro aHajan3a.

36/18

Ypox

59. [locrmenoBarensHOCTH, CIOCOOBI  3a/aHMsl  IOCieAoBaTeNbHOCTEH. | OnepupoBaTh HOHATHAMU: ITOCIEA0BATENEHOCTD, CIIOCOOBI 3a/1aHHs
Merox MaTeMaTH4eCKOM HMHIYKIUM. MOHOTOHHBIE U OIPAHHYEHHBIE | [10CIIEOBATEIHLHOCTEN; MOHOTOHHEIE u OrpaHHYECHHEIE
HOCIEI0BATENBHOCTH.  ICTOpHUSl  BO3HHKHOBECHUS MATEMATHYECKOrO | [ociieioBaTeIbHOCTH, —HCCIENOBaTh  IOCIENOBATENBHOCTH — HA
aHaJIN3a KaK aHalIn3a OECKOHEYHO MaJbIX. MOHOTOHHOCTb H OFPAHHYEHHOCTD.

60. Apudmernueckas ¥ reOMeTpHUecKast IIPOrpeCCHH. JaBate omnpeneneHne apupMETHUECKOH M TeOMETPHYECKOM

IPOTPECCUH.

61. BeckoneuHo yObIBatomiasi reomerpuueckas mporpeccust. Cymma Jloka3piBaTh CBOMcTBa apuU(METHYECKOH W TeoMETpUYecKOn
0OeCKOHEUHO yObIBaoIIel reoOMeTpUIecKol nporpeccud. JIMHEHHbIA 1 | IPOrpeccuy, HAXOAUTh CYMMY YJICHOB IPOTPECCHH, & TAKKE CYyMMY
9KCIOHEHIMANIBHBIN pocT. Uncio e. @opmyra CIIOKHBIX TPOIIEHTOB. 4JIEHOB OECKOHEYHO yOBIBaIOIEeH reOMETPUIECKO IPOrpeccu.

62. HenpepriBuble ¢yHkiuu n ux cBoiictBa. Touku paspeiBa. CpoiictBa | OnepupoBaTh TMOHATHAMHU: (DYHKIHMS HeNpepbiBHAs Ha OTpPE3Ke,
(yHKIMH HENMpPEepBIBHBIX HAa OTpE3Ke. TOYKa pa3pbiBa (yHKIMM, acUMNTOTa Trpaduka (QYHKIUH.

[TpumeHsTh CBOICTBa HEMIPEPBIBHBIX (DYHKIMIA JUTS pelIeHNs 3a/1a4.

63. AcuMNOTOTHI TPaUKOB (DYHKIIHH.

64. [MpousBonnas Gpynkuuu. Onpenenenue. [lepsas u BTopast npousBognsie | OnepupoBarth MOHATHAMH: TiepBas ¥ BTOpas POM3BOJHbBIE
¢byHKIMN. byHKIH;

65. ['eomerpuyeckuii W Qusnueckuii cMbIca NpPou3BOAHON. YpaBHeHue | [loHMMaTh (HU3MYECKHI M TE€OMETPHYECKHN CMBICT MPOWU3BOJHOI;
KacaTesbHOH K rpaduky GyHkuum. 3aIIMChIBATh ypaBHEHHE KacaTeJbHO. Hcnons3oBath

reOMETPUUYECKUI U (PU3NUECKHUIA CMBICIT IIPOM3BOHOMN JUIS PEILICHUS
3az1a4.

66. [lpousBomuble sneMeHTapHbIX (yHKiud. [IponsBomnHas cymMmsbl, | BerumcnaTs Npou3BOAHBIE CyMMBI, HPOM3BEICHHS, YaCTHOI'O H
MIPOU3BEICHUS U YAaCTHOTO. CIIOKHOHM (DYHKLIUH.

67. [IpousBomHass KOMITO3UIMH (HYHKIIH. Crpouth rpadKk  KOMOO3UIMK  (QYHKIMA C  TOMOIIBIO

3JIEMEHTapHOr'0 UCCIIEOBaHUS U CBONCTB KOMIIO3UIIHY.

68. [lpumeneHnne mpou3BOZHOW K  HCclemoBaHWIO (GYHKUMHA Ha | Mcronp3oBaTh NPOM3BOOHYIO U HCCIEAOBaHHMSA (YHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.

69. HaxoxneHnne HauOoNbIIero W HAMMEHBLIEro 3HaYeHWI HenpepblBHOH | Haxoxnte HamOonblee ¥ HauMeHbLIee 3HAYCHUS (YHKIUH
(yHKIHH Ha OTpE3Ke. HETIPepBIBHOM Ha OTpe3Ke, CTPOUTh Tpaduku QYHKIUH Ha

OCHOBaHMH ITPOBEAEHHOTO HCCIIEIOBAHUSL.
70. [IepBooOpa3Has, OCHOBHOE CBOWCTBO IIEPBOOOPA3HBIX. OnepupoBaTh TOHATHUSMHU: TIEPBOOOpA3HAsI H  ONpPEACIEHHBIN
MHTETpal.

71. [TepBooOpasubie 31eMeHTapHBIX (QyHKIMA. [IpaBmina nHaxoxzaeHus | HaxomuTs mepBooOpasHbIC dIeMEHTapHBIX (YYHKIWN U BEIYUCIIATH
TIePBOOOPA3HBIX. unTerpan mno ¢popmyne Herorona— JleiiOnura.

72. IIpodeccrona/IbHO OPHEHTHPOBAHHOE COJlePKAHUE: IlomygaTp mpencTaBIeHME O 3HAYCHWW BBEACHUS ITOHATHSA
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Unrerpan. ['eomeTpryecKuii CMbICT HHTETpaa. UHTETpaja B pa3BUTHU MAaTEMAaTHKH.
73. [puMeHeHne WHTeTpalia Ui HAXOKACHUS TUToIaneH ockux ¢uryp. | HaxomuTe miomany riockux (GUIryp ¢ IOMOLIBIO OMpeneEHHOrO
UHTErpaJa.
74. [puMeHeHne WHTerpana Uil HAXOXKACHUS 00bEeMOB reoMeTpuueckux | HaxomuTp miomamu miockux GUryp u o0bEMBI TEll ¢ MOMOIIBIO
Tedl. OIpeIeIEHHOr 0 HHTErpaa.
75. Juddepennmansapie ypaBHEeHNS OnepupoBath HOHATHS AU epeHIInaTbHbIE YpaBHEHUS
76. Marematuueckoe MOJIEITMPOBAaHHE PEaJbHBIX MPOLECCOB C IMOMOLIbI0 | 3HAKOMUTBCS C MaTeMaTHYeCKHM MOJIEJIMPOBAaHHEM Ha IpUMEpe
i hepeHINATBHBIX YpaBHEHHUH. i depeHInanTbHBIX ypaBHEHUH.
IIpakTHyeckoe 3aHsiTHE
77. Hcnonp3oBanye Nporpeccuy AJIsl pelieH st peabHbIX 3a71a4
MPUKJIQJHOTO XapakTepa.
78. MeTon HHTEPBAIIOB JUTs pellieHus HepaBeHCTB. [IpiuMeHeHne CBOMCTB
HETIPEPhIBHBIX (DYHKLUI IS pelieHus 3a1ay.
79. [TponzBoaHbie dneMeHTapHbIX QyHKIM. [Ipon3BoaHAas CyMMBI, BbaucnsaTe IpOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO H
IIPOM3BEJIEHUS U YACTHOIO. CIIOKHOH (DYHKLIUH.
80. BbaucnsaTe NpOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO H
HpOH3BOllHa§[ CYMMBI, IIPOU3BEACHUS U YACTHOI'O. o
CIIOHOM () yHKIUH.
81. [IpumeHeHne MPOU3BOAHON K UCCIIEOBAHUIO (DYHKIMH Ha Hcronb3oBaTh MPOW3BOJAHYIO Uil HCCIeNOBaHHs (YHKIMH Ha
MOHOTOHHOCTD ¥ 9KCTPEMYMBI. MOHOTOHHOCTB U 9KCTPEMYMBIL.
82. N Hcnonp30BaTh NPOM3BOIHYIO Uil HAXOXKICHUA HAWIYYIIErO
Pewienvie npuxiagseix 3amad. [IpumeHeHre Mpou3BOMHOMN YISl HAXOXKACHUS
pEIIeHNUS B IPUKIIAJHBIX, B TOM YHCJIE COLUATIbHO-3KOHOMHYECKUX,
HaWTy4ILIero pelleHys B NPHKIAIHBIX 3a4a4aX, TS ONpeeIeHHs CKOPOCTH 1
. 3ajjayax, U1 ONpPEHENICHHUS CKOPOCTH M YCKOPEHHs Ipolecca,
YCKOPEHHSI TPOLIECCa, 3aIaHHOr0 (POpMYIIOi Witk rpaduKoM. .
3a/laHHOTO (POPMYIIOii HITH TpaHKOM.
83. MpodeccHOHATLHO OPHEHTHPOBAHHOE CONepKAHMe: BhYUCICHHe | HAXOMUTH MEPBOOOPA3HBIC MEMEHTAPHEIX (QYHKIMH H BHIYHCIIATS
omnpeeneHHoro uHrerpana mo ¢popmyne Hetorona-JleliOnuna. unrerpai no ¢popmyne Hetorona— JleiiOHura.
84. [pumeps! pemennii audGpepeHuanbHbIX YpaBHEHHA.
85. [Iprmeps! pernennii quddepeHnnanbHbIX ypaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jioruka 86. MHOXeCTBO, OIepallii HaJl MHOXKECTBaMH U UX cBoicTBa. JJuarpammer | CBOOOZHO ONEpHPOBaTh MOHATHAMH: MHOXKECTBO, ONEpPAaLldH HaJ
Oiinepa-Benna. MHOXECTBaMHU.
87. Omnepanmy HaJT MHO)KECTBAMH U MIX CBOMCTBA. CB0OOOIHO OIIEpHPOBATH OIEPAIIH HAJ MHOXKECTBAMHU.
88. Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro  OOBEKTa,
CIIEJICTBHE, JIOKAa3aTeIbCTBO, PABHOCHJIBHBIC YPABHEHHSI. CBOOOIHO ONepUpOBaTh NOHATHAMH: ONpENeNiecHHe, TeopeMma,
YpaBHEHHE - CJIEACTBUE, CBOWCTBO MAaTeMaTHYECKOrO0 OOBEKTa,
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J0Ka3aTeJIbCTBO, PaBHOCWJIIBHBIC YPABHCHUA U HCPABCHCTBA.

IIpakTHyeckoe 3aHsiTHE

89.

[IpuMeHeHrE TEOpEeTUKO-MHOXKECTBEHHOIO amnmapaTa Uil ONUCAHUs
peaJIbHBIX MPOLIECCOB M SBJIECHUM, NMPH pElIeHHM 3a7ad U3 JApYTrux
y4eOHBIX TIPEIMETOB.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT A OMUCaHUs
peanpHBIX MPOLECCOB U SABJICHUM, NMPH pelleHuH 3a1ad U3 JPYTrux
y4eOHBIX TIPEIMETOB.

90.

MHO)KeCTBO, ornepanuu HaJl MHOKECTBaAMU.

CB00OOTHO OMEpHPOBATH OMEPAIUH Hal MHOKECTBAMH.

Pa3nes 2. I'eomerpust

2.1

[Ipsimble
IUIOCKOCTH B
IIPOCTPAHCTBE

20/10

Ypox

91.

OCHOBHEIE TTOHSTUS CTCPCOMCTPUH. Tqua, npsiMas, IIJIOCKOCTD,
MpOCTPaHCTBO. Ilonsarue 00 AKCHMOMAaTH4YCCKOM MOCTPOCHUU
CTEPCOMETPHUU: AKCUOMBI CTEPEOMETPUUN U CICACTBUA U3 HUX.

OmnpenensTe IUIOCKOCTh Kak (UIrypy, B KOTOPOW BBIMONIHSIETCS
IaHuMeTpus. JlenaTe mpocTedie JIOTHYeCKHe BBIBOABI U3
AKCHOMATHKM IUIOCKOCTH. IIpuBOIUTHE MpUMEpBl  pealbHBIX
00BEKTOB, HJeANTN3aIel KOTOPBIX SBJISIOTCS aKCHOMBI T€OMETPHH.

92.

B3aumnoe PACIIOIOKEHUE MPAMBIX B IIPOCTPAHCTBE: MEPECCEKAIOINECH,
napajji€JIbHbIC )51 CKpE€HIMBAIOIIUECA IpsAMBIC. HpI/IBHaKI/I
CKpCHIMBAIONIUXCA MTPAMBIX.

Hcnonb3oBaTh Ul MOCTPOEHUSI CEUEHHH METOJ CIEIO0B, METO[
BHYTPEHHETO TPOEKTUPOBAHMSA, METON IepeHoca  CeKyien
rtockoct. KnaccuduipoBaTh B3auMHOE PacloNOKEHNE MPSMbBIX
B IIPOCTPAHCTBE, MILTIOCTPUPYSI PUCYHKAMU U PUBOAS IPUMEPBHI U3
peanbHOM KHU3HHU.

93.

ITapamnenbHOCT  NMPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
HapajulelbHble MPsAMBIE B IPOCTPAHCTBE, MapajuIEIbHOCTh TPEX
HPSIMBIX, MAPaIIETbHOCTh NPSMOI U IIIOCKOCTH.

Jloka3blBaTh NpPU3HAK O NAPaUIEIBHOCTH IPSAMOM MU IUIOCKOCTH;
CBOMCTBA MApaJUICIBHOCTH MNpPSMOM M IUIOCKOCTH. Jloka3bIBaTh
TEOpEMYy O CYIIECTBOBAHHM M EIUHCTBEHHOCTH MapayieIbHON
IIPSIMOM, IPOXOALIEH Yepe3 TOUKY ITPOCTPAHCTBA U HE JIeKalleld Ha
JIpyrod mpsMOH; JIEMMY O TIEPpECEYEHHMH IUIOCKOCTH JABYMS
MapaJUIeNbHBIMU  TIPSIMBIMH; TEOpEMY O TpEX TapauleNIbHBIX
HPSAMBIX.

94.

[TapamrensHOE M IEHTPATBHOE MIPOSKTUPOBAHUE, N300paKeHHe QUTYp.
OCHOBHBIE CBOWCTBA MapaUIEIBHOrO MPOEKTUpOBaHMA. M300pakeHne
¢uryp B mapaJuleNIbHOH INPOEKIHWH. YTIJIBl € COHAIpaBJICHHBIMHU
CTOPOHAMH, YrOJI MeXIY NPSMBIMHU B TIPOCTPAHCTBE.

OOBSCHATD, YTO HA3bIBACTCS MapajUIeTbHBIM M IIEHTPATHHBIM
MPOEKTUPOBAHUEM U KaK BBIMOIHSACTCS MPOSKTUPOBAaHUE QUTYp HA
IJIOCKOCTb. Jloka3bpIBaTh CBOMCTBa NapaJlJIEIbHOT O
npoekTupoBaHus. llomydaTh mpencraBieHHE O IEHTPAIEHOM
MPOSKTHPOBAHUH U 00 HCTOPHH PabOT IO TEOPUH TIEPCIIEKTUBEI.

95.

ITapannenbHOCTh MIIOCKOCTEH: NapaijiesibHblE IJIOCKOCTH, CBOWCTBA
NapajuieNbHbIX IIOCKOCTEN.

KiaccuduimpoBats B3anMHOE pacrioioskeHUe MPSIMOH U TNIOCKOCTH
B TPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIIME TIPHUMEPHI U3
peanbpHON JKu3HH. DOPMYITHPOBATH OINPEAEICHUE MapalIeNbHBIX
npsAMON W TIOoCKOCTH. JlOKa3plBaTh MpPU3HAK O MapajuIeNbHOCTH
OpsIMOM M TUIOCKOCTH; CBOMCTBA MAapajuIEIbHOCTH MPSIMOW M
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IIJIOCKOCTH.

96. [leprienAMKyNApHOCTh MPSIMOM M IUIOCKOCTU: NEpHEHIUKYIspHbIEe | [loKa3bIBaTh: TEopeMy, BBIPAXKAIOIIYIO MIPU3HAK
HPAMBIE B IIPOCTPAHCTBE, IPAMbIE IAPAJLIENbHBIC M NEPIEHIUKYIIAPHLIE | MEPHEHIUKYIIPHOCTH NPAMOM M IUIOCKOCTH; TEOPEMY O
K IUIOCKOCTH, NpHU3HAK ICPICHAUKYIAPHOCTH NPAMOU M IUIOCKOCTH, | CyIiecTBOBAHMM M €IMHCTBEHHOCTH IPSAMOH, MPOXOIAIled uepes
TeopeMa O NpAMON NEepPHEHAUKYISpHOU IIocKocTH. OpTOroHaabHOE JAHHYI0 TOYKY M MEPUCHAMKYISPHOH K JaHHOH IUIOCKOCTH.
HpOCKTHPOBAHHC. [Mony4aTh NpeCTaBIEHHE 06 OPTOrOHATLHOM IIPOEKTUPOBAHUH.

97. [leprnenaukynsp ¥ HAaKJIOHHBIE: PACCTOSHUE OT TOYKH 1O IUIOCKOCTH, | IlomydaTe mnpeacTaBieHuMe O 3HAUYE€HUM MEpHEHAUKYIApa Ui
PAacCTOsIHKUE OT NPAMOH JI0 TNIOCKOCTH, IPOEKIMs (DUIyphl HA INIOCKOCTh. | ApyruxX obnactell Haykd ((pu3MKka, OJHEpreTHKa, Ja3epHEIE
HepHeH}lI/IKyJ'ISIpHOCTB IIJIOCKOCTCU: TMPU3HAK MCPIICHAUKYIAPHOCTU TCXHOJ'IOFI/II/I), B peaﬂ],Hoﬁ SKU3HU (TGXHI/IKa, OKpy»Karolas
ABYX ILIIOCKOCTEU. 00CTaHOBKA).

98. Teopema o Tpex nepHneHIuKyIsIpax. Jloka3slBaTh TeopeMy O TpEX MEpHeHAUKYNIpax U TeopeMy

o0paTHYI0 TeopeMe O TPEX MePIEeHANKYIAPaX.
99. Yriael B MPOCTpaHCTBE: Yrol MEXKAY MNpSIMOH M IUIOCKOCTBIO, | AKTYalM3MpOBaTh (hakThl U METOIbI TUIAHUMETPHH, pPeJieBaHTHBIC

JBYIPaHHBIN YTOJI, JIMHEWHBIN yroJl ABYIPaHHOro yria. TpexrpaHHbli U
MHOrorpanssie yribl. CBOWCTBa MIOCKHX YIJIOB MHOTOTPAaHHOIO YTIia.
CBoiicTBa INIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JJIsI TPEXTPAaHHOI'O yria.

TeME, TPOBOAMUTH aHanoruu. @OpMyIUpPOBaTh OINPEIEIIEHHUE
JByrpaHHoro yrna. JlokasslBaThb CBOWCTBO PAaBEHCTBA BCEX
JMHEHHBIX ~ YIJIOB  JByrpaHHoro yrma. KnaccuduunupoaTs

ABYI'paHHBIC YTJIbI B 3aBUCUMOCTH OT UX Fpa}lyCHOﬁ MCPEL.

HpaKaneCKoe 3aHATHE

100.

[pocreiimue npocTpaHCTBEHHbIE (GUT'YPHI Ha INIOCKOCTH: TETPAdIp,
napajuieJIenuIes, IOCTPOSHHE CEYeHHH.

Pemate crepeomeTpudecKHe 3aJadd: Ha OMNpEAEICHHE BHUIA
CEUYCHUs U HaXOXKJEHHE ero Iomaan. IIpoBoauTs qokazaTenbHbIe
paccyXIeHusl TIPH PEILICHUH TeOMETPUIECKUX 3a/1a4, CBA3aHHBIX CO
B3aMMHBIM PaCIOI0KEHUEM MPSIMBIX B IPOCTPAHCTBE.

101.

[lepnienauKyIsIp ¥ HAKJIOHHBIE.

DopMynupoBaTh ONpENEICHUs: MEPIEeHAUKYISIPHbIX MPSIMBIX B
IIPOCTPAHCTBE; ONpPEACICHUE MPSAMOM, MNEPHEHIUKYJIAPHOA K
IIOCKOCTH. JloKa3bIBaTh: JIEMMY O MEPIEHAUKYISIPHOCTU ABYX
MapaJUIeNbHBIX TPSMBIX K TPEThEH TNPSIMOM; TEOPEMBI O CBA3U
MEKAY MapajuIeNbHOCTBIO MPSIMBIX U UX HEPIEHAUKYISIPHOCTHIO K
IUIOCKOCTH.  JlOKa3bplBaTh: TEOpEMY, BBIPAXKAIOUIYI0 IPU3HAK
NEPIEHANKYISIPHOCTH  NPSIMOA M ITUIOCKOCTH;  TEOpPEMYy O
CYIIECTBOBAHMM U €IMHCTBEHHOCTH IIPAMOH, IPOXOAMIEH uepes
JAHHYI0 TOYKY W TEPHCHIUKYIAPHOW K MJaHHOM IUTOCKOCTH.
N300paxaTh B3aMMHO MEPIEHANKYIISIPHBIE IPSMYIO U TNIOCKOCTh

102.

VYrnel B MOpPOCTPAHCTBE: Yrol MEXAY NpSIMOM U  IUIOCKOCTBIO,
JIBYTpaHHbBIN yroj, JMHEHHBINA yroji ABYIpaHHOro yria. TpexrpaHHblil u
MHOTOIPaHHBIE YIIIbI.

Pemarts CTepEOMETPHYECKHIE 3aJa4y,

TUTAHUMETPUIECCKHE (l)aKTLI U MCTOIBI.

HCTIONB3YS

103.

TeopeMbl KOCHHYCOB M CHHYCOB /ISl TPEXTPAHHOTO yIa.

Pemate mpuknmamHble  3amadm,
TEOMETPUYECKUX BEITHUMH.

CBA3AaHHBIC C HaXO0XICHHUCM
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104.

Teopema o Tpex NepHeHIUKYIIpax.

Pemate crepeomerpuueckue 3aiadd, CBSI3aHHBIE C NPUMEHEHHEM
TEOpPEMBI O TPEX MEPHEeHIMKYNISIpaxX, HaXOXKACHHUEM DPAaCCTOSHUM,
MOCTPOEHHUEM MPOEKLUIL.

2.2

MHororpaHHuKu

10/10

Ypox

105. | Buagpl MHOrOTpaHHHKOB, pa3BepTKa MHOTOrpaHHHKA. [lpu3ma: n- | PucoBaTh BBIMYKJIBIE MHOTOTPAHHHKU C 3aJaHHBIMH CBOMCTBAMU;
yroyipHas MpU3Ma, NpsiMasl ¥ HAKJIOHHAS MPU3MbI, OOKOBas M MONHAS | BOCCTAHABIMBATH OOIIWIA BH] BBITYKIOIO MHOTOTPAHHHKA 110 IBYM
MOBEPXHOCTh MPU3MBL. ero TP OCKIIUSIM. Jloka3bIBaTh CBOICTBa BBIYKIIOTO

MHOIOTPaHHHKA.

106. | IMapannenenumnen, NpAMOYroNbHBIH Napasenenunen 1 ero cBoiictea. | PHCOBATh BBIMYKJIbIE MHOTOIPAHHUKH C Pa3HOM DiIepoBoii
KpaTuaiiiye myTn Ha IOBepXHOCTH MHOrOrpaHHuka. Teopema Jitepa. XapaKTEPUCTUKON; HCCIEI0BaTh BO3MOYKHOCTH TOJYyYEHHUS
Tpocrpanctennas reopema Iudaropa. pe3yabTaTa MpU BapbUPOBAHMM JaHHBIX. [lmaHUpOBaTH

MOCTPOEHUE MPABUIBLHBIX MHOI'OTPAHHUKOB Ha MMOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOT'OIPAHHUKOB

107. | Tlupamupa: n-yrojpHas mNHUpaMuia, NpPaBWIbHAsS U yCEYCHHas
nupamuapl. CBolictBa pebep u OOKOBBIX TIpaHell NpaBUILHOM
nmapaMuabl.

108. | IlpaBuibHBIE MHOTOIPAHHMKH: IpaBWIbHAs NpPHU3Ma M IpaBHIbHAs
nMpaMuIa, NpaBWIbHAS TPEYroibHas MNUpPaMuAa M IPaBHIbHBIA
TeTpa’ap, KyO. IlpeacraBneHune O NPaBUIBHBIX MHOIOIPDAHHHUKAX:

OKTadp, NOACKASAP U UKOCASAP.
109. | CummMmerpuss B TPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH MPABUIIBHBIX

MHOTOrpaHHUKOB. CHMMeETpuss B IPaBWIBHOM MHOTOI'DaHHHUKE:
CUMMETpHsl Mapajjiesenunesia, CUMMETPUS NPaBUIBHBIX MPHU3M,
CHUMMETPUS TIPaBUIILHON TUPaMUJIBL.

HpaKTl/I‘leCKOC 3aHATHE

110. | BpluncieHHe 31€MEHTOB MHOIOTPaHHUKOB: pedpa, THaroHalH, YIJIbL.

111. | IInomans OOKOBOM IMOBEPXHOCTH IMPHU3MBL Brrauciuts 60K0BOI TOBEPXHOCTH MPU3MEL.

112. | TInomaap GOKOBOI MOBEPXHOCTU M MOJHOM MOBEPXHOCTH HPSIMOI
MIPU3MBIL, IDIOMIA s OCHOBAHHUM, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH Berumcnare miomaaM MOBEPXHOCTEH MHOTOIPaHHHUKOB (NpU3MA,
TIPSIMOIT [IPHU3MBL. MIMPaMHKa), TEOMETPHUIECKUX TEN C IIPUMEHEHHEM (OPMYIIL.

113. | TDnourams GOKOBOW MOBEPXHOCTH U MTOBEPXHOCTH MPABIHHON TUPAMHJIBL,

TEeOpeMa O TUIOIIA/IH YCEUSHHOM MMPaMUIbL.

BbrumcnsTe TIOMmMAAM TOBEPXHOCTH MPABWIBHOW IHPaMUIbI,
TEOMETPUUECKHX Tel C MPUMEHEHNnEM (hopMyII.
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114.

CUMMCETpPUA
CUMMCTpPUA

Cummerpusi B TpPaBWIBHOM  MHOTOTPaHHHKE:
rapajiesyenuneia, CHMMETPUS TNPAaBWIBHBIX —IIPH3M,
TIPaBUIIEHOM MTUpaMUIBL.

2.3 | Bexropsl u 4/4 | Ypok
KOOp/IMHATRI B 115. | IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOH BEKTOp, [UIMHA HEHYAeBoro | OnepupoBaTh TOHATHSAMHU: BEKTOP Ha IUIOCKOCTH M B
MIPOCTPAHCTBE.
pocTp BEKTOpa, BEKTOPHI KOJUIMHEapHbIE, COHaIpaBJICHHbIE U | [pocTpaHCTBE;  KOMIUIAHAPHBIE  BEKTOPHL  IIpHBOIUTEH
NPOTHBOIONOKHO ~HANPABICHHBIC BEKTOPHI. PaBEHCTBO BEKTOPOB. | ppumepsl (U3HUECKHX BEKTOPHBIX BenMuuMH. OCBaHBaTh
JlelicTBUSL ¢ BEKTOpaMH: CIOKEHHE M BBIYUTAHHE BEKTOPOB, CYMM2 | ppapina BBIIONHEHHS AeHCTBHIl CAOKEHHS M BHIYMTAHHS
HECKOJIBKMX BEKTOPOB, yYMHOXKE€HHE BekTopa Ha uyucno. CBoiicTBa
. BEKTOPOB, YMHOXXEHUsI BEKTOpa Ha uHcio. JlokasbiBaTh
ClloKeHUsI BeKTOpoB. CBOWCTBa YMHOXXEHHMsI BEKTOpa Ha YHCIIO. .
NpU3HaK KOMIUIAHAPHOCTH TpPEX BEKTOpOB. JloKa3bIBaTh
[onsiTe KoMmmIaHapHble BeKTOpHI. [IpH3HaK KOMIUIaHAPHOCTH TpPEX 5 g
BexTopoB. IlpaBuno mapamienenunena. Teopema o pasnoxkenun | LCOPCMY O PasjiOmKCHHH JIOOOro BCKTOpa MO TPEM JaHHBIM
BEKTOpa I10 TPEM HEKOMILUIAaHAPHBIM BEKTOPAM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IIpsiMoyronbHasi cucremMa KOOpJAMHAT B TpocTpaHcTBe. KoopnmuHaTel | BeromMHHTE onpeneneHne cKaasipHOrO yMHOXKEHHS U €rO CBOMCTBA.
BekTopa. CBA3b MEX Iy KOOPIAUHATAMHU BEKTOPA U KOOPAWHATAMHU TOYEK. | BRIUMCIATH C MOMOIIIBIO CKAJISIPHOT'O YMHOKCHMS JJIMHBI BEKTOPOB,
VYron mexnay Bekropamu. CKasipHOE MPOHU3BEICHHE BEKTOPOB. YIIBI  MOXAY HAMH, YCTAHABIMBATH  IEPICHIMKYISPHOCTD
BEKTOPOB.
IIpakTHyeckoe 3aHsITHE
117. | Omnepamyu Hax BEKTOpaMH, 3aJJaHHBIMU B TIPOCTPAHCTBE.
Bexropsl B mpoctpancTBe. Omnepanuu Hajx BekTopamu. Bextophoe
YMHOXEHHE BeKTOpPOB. CBOICTBAa BEKTOPHOTO YMHOMKEHHSL.
118. | IIpsimoyronbHasi cucremMa KOOpJHMHAT B TPOCTpaHCTBE. KoopauHaThI
BekTopa. Pasioxkenue BexkTopa mo 6asucy. KoopauHaTHO-BEKTOpPHBIH
METOJ IPH PEIICHAN TeOMETPHIECKHUX 3a4a4.
2.4 | Tena BpammeHus 12/20 | Vpok
119. | IoHATHA: OUIMHAPHYECKAs MMOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTH, | CBOOOAHO OIIepPHPOBAThH HOHATHAMH: IIIHHApHYECcKast
oOpasyromue mnoBepxHocTeid. Tema BpamieHWs: IMIMHAD, KOHYC, | MOBEPXHOCTh,  LWIMHApP. M3ydaTh  crmocoObl  IONTy4YeHHS
YCEYEeHHBI KOHYC. [IIMHAPHYECKON MTOBEPXHOCTH, HMIMHAPA. M300pakaTh UIUHID
M €r0 CEYEHHs! INTOCKOCTHIO.
120. | Ioustus: map, chepa, cheprueckas HOBEPXHOCTb. CB00OJIHO OMEpHUPOBATh MOHATUSIMU: cepa U Iap, HEHTP, Paauyc,
muamerp cdepel u mapa. DopMynHpoBaTh  ONpeneNeHHe
KacaTeJIbHOH TUTOCKOCTH K chepe. JJoka3pIBaTh TEOPEMBI O CBOICTBE
U TIpU3HAKe KacaTeNbHOW IUIOCKOCTH. BrIBOAMTH (opmyriy s
BEIUMCIICHHS TUTOIIAIN Chephl depe3 paaimyc chepsl.
121. | B3auMHOe pacnoiiokeHue cepbl U MIOCKOCTH, KacaTellbHas INIOCKOCTh | MccnemoBaTh B3aMMHOE PACONOKEHUE CPEephl U IIOCKOCTH.

K cdepe. M3o0pakeHme Ten BpamieHHs Ha IUIOCKOCTH. PasBepTka
OUIAHApa U KoHyca. CummeTpust chepsl u mapa.
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122.

O6beM. O0bemM npu3Mbl. OCHOBHEBIE CBOWCTBa 00beMOB Tel. Teopema
00 oObeMe NPSIMOYTOJIBHOTO HapauleNenuIiela U CIEICTBHS U3 Hee.
OOBeM NpsAMOH U HAKIIOHHOH ITPU3MBIL.

CBOOONHO ONEpPUPOBATh TMOHATHAMH: O00BEM Tena, OO0BEM
OPSMOYTOJILHOrO Tapasuienenumena. OopMyIUpOBaTh OCHOBHBIE
cBolicTBa  00BEMOB.  JlokaspiBaTh  Teopemy 00  0OBEME
NpSMOYrOJILHOIO  Mapaijiesienuneia,  CIeACTBHA M3 Heé.
Jloka3biBaTh TeOpeMy 00 00bEMe HAKIIOHHOW MPHU3MbI Ha MPUMEPE
TPEYroJIbHOM MPU3MBI U IS IPOU3BOIBHOMN MTPU3MBI.

123.

ITonobue B mpoctpanctBe. OtTHomeHHe OOBEMOB, ILTOIIACH
MoBepXHOCTe  momoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHSI.

124.

[ocTpoeHne ceueHrit MHOrOrpaHHUKOB U TEJl BPAIlCHUS:

CeYeHUs NWIMHpa (TapajuiebHO U NEPIEHINKYISIPHO OCH), CEUSHUs
KOHYyca (IIapauleNIbHO€ OCHOBAHUIO U NPOXOAAINEE Yepe3 BEPLIMHY),
Ce4eHMs I1apa, METOABl IIOCTPOEHUS CEUCHUH: METOJ CJIEN0B, METO[
BHYTPEHHETO POEKTUPOBAHHS, METOJI IIEPEHOCA CEKYIEH TIIOCKOCTH.

Crpouts ceuenus. PemaTh crepeoMeTpuueckde 3aladd  Ha
JIOKa3aTelbCTBO  MAaTEeMAaTHYECKUX  OTHOIICHHM, HaXOXKIEHUE
TCOMETPUUYCCKIX BEIMYUH (IUIMH, YIJIOB, IUIONIAnCH, 0OBEMOB).
Hcronp3oBaTh OpPH  PEIIEHHHd  CTEPEOMETPUYECKMX  3a]ay
HHaHI/IMeTpI/I‘{eCKHe (baKTLI U MCETOABI. HpOBOZlI/ITb JIOTUYECCKH
KOPPEKTHBIE  JOKa3aTeJbHBIC PACCY)KACHHS TPU  PEICHHH
CTEPCOMETPHUYUCCKUX 3a]1aY.

HpaKTl/I'leCKOC 3aHATHE

125.

O0beM. OObeM MupamMH/IbL.

Joka3biBaTh Teopemy: 00 00bEMe nHMpaMuibl, (HOPMYJIHPOBATH
CIeACTBUA W3 Hee: 00BEM yceu€HHOM mnHupamuapl. BreBoAWUTH
(dhopmyny Juist BEIYHCIEHHS 00bEMOB YCEUEHHON MUPAMUIIBI

126.

O0beM. OObeM LUITUHIPA U KOHYCA.

CBoOOJHO oOmnepupoBaTh TMOHATHAMHU: OOBEM Teia, IUIOIAAb
noBepxHocTH. DOpMYIIMPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.

Jloka3biBaTh TeOopeMbl: 00 00bEMeE IIHHAPa; 00 00bEME KOoHyca.
BbiBonuTh (hOpMYIIBI [UIsl BRIUUCIICHHUS 00bEMA YCEYEHHOTO KOHYCA.

127.

OO6mem mapa 1 MapoBOro CerMeHTa.

CB00OHO OTIEepPHPOBATH MOHATHUSAMH: IIAPOBOI CEIrMEHT, IIapOBO
CIIOH, IIapOBOIl CEKTOP, OCHOBaHUE M BBICOTAa CETMEHTa, OCHOBAaHHE
¥ BBICOTA LIAPOBOTO CIOS. BBIBOIUTE (OPMYIBI I HaXOXKICHHS
00BEMOB IIAPOBOTO CErMEHTAa, MIAPOBOIO CEKTOpa, IUIOLIAIH
cdepsl. JlokazpBaTh TeopeMy 00 00bEMe mapa.

128.

KomOuHarmu ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BrovcaHHas B
LUTHHID, ONMHMCaHHas oKono mwinHapa. Ilepeceuenne cdepsl u mapa ¢
rockocThio. Kacanne mapa u chepsl IIIOCKOCTHIO.

Pemats npocTelie 3a1aun, B KOTOPHIX (GUTypUPYIOT KOMOUHAIIHH TEJl
BpaIlleHUs] © MHOTOTPaHHUKOB. VICTIONB30BaTh NIPH PEIICHHH 3a1a4,
CBSI3aHHBIX CO cepodl W IMapoM, IUIAHUMETpHdeckne (aKThl |
METOJBL.
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129. | KomOuHaumu Ten BpamleHHs W  MHOrOrpaHHUKOB. [loHstue | Pemath crepeoMeTpHyecKre 3ajadd, CBS3aHHbIE C TelaMH
MHOTOTPaHHHKA, OMHCAHHOTO OKOIIO CQephl, cephl, BIHMCAHHOW B | BPAICHHS, IOCTPOCHUEM CEYEHHH TeJl BPaIleHHs, ¢ KOMOMHALMAMHE
MHOTOTPaHHUK WIX TEJIO BPAIECHHUS. TeN BpallleHnAd ¥ MHOTOTpPaHHHKOB.

130. | IInomaap MOBEPXHOCTH IMIMHApA, KOHYca, wiomans chepsl u ee | CBOOOAHO OMEpHUpOBAaTh MOHATHUSIMH: KOHHYECKAs ITOBEPXHOCTH,
YacTen. KOHYC, YyCE4YEHHBIH KOHyc. 3ydaTh CIOCOOBI MOMydYeHHS

KOHHUYECKOW TIOBEpXHOCTH, KoHyca. I300paxarh KOHYC M €ro
CEYCHHUS TUIOCKOCTHIO, TPOXOJSMIEH uepe3 OCh, M IUIOCKOCTEHIO,
TEPIICHANKYIISPHOMN K OCH.

131. | Ilnomags MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIONIAns chepbl U ee
yacTen.

132. | Pemenue 3aja4 Ha IIOCKOCTH C MCIONB30BAHUEM CTEPEOMETPUUECKHX
METO/IOB.

133. Ceuenus 1mapa, METOJIbI MOCTPOCHHS CEYCHHUIT: METOJl CJIeJ0B, MeTo/l | Pemath crepeoMerpuyeckue 3aiaud, CBs3aHHbIE cO cdepoil u
BHYTPEHHETO NPOEKTUPOBAHUS, METO/I TIEPEHOCA CEKYIIEH IIOCKOCTH. | IIapOM, HAX0XKIEHHEM Iulomaay cdephl 1 e€ JacTei, HocTpoeHueM

ceueHHi cephl U I1apa.

134. | Pemienue 3aqau Ha IUIOCKOCTH C MCIIOIB30BAaHUEM CTEPEOMETPUYECKHX | Pelnarh crepeomerpuyeckue 3aaadun, CBs3aHHbIe ¢ 00bEMOM HIapa,
METO/IOB. IaPOBOT0 CETMEHTa, MIAPOBOT0 CEKTOPa, MIIOLIAIbI0 Chephl.

2.5 | JIBuxkeHus B 412 | Ypok
NpocTpaHcTBe 135. | Jiwxkenus mpoctpanctBa. Otobpaxenus. JlpmwxeHus u paBeHCTBO | CBOGOIHO OIEPHPOBATH MOHATUAMHU: OTOOPaKEHHE IPOCTPAHCTBA
(l)I/II‘yp. O6H.II/IC CBOMCTBA JIBIDKCHUM. Hpeo6pa3013am/m HO,Z[06I/I$L Ha ce6;{’ JIBIDKEHHE TMPOCTPAHCTBA; LIEHTpaJbHas, OcCeBas U
Tpsimast 1 cdepa Jiinepa. 3epKajibHas CUMMETPHUH, NApaUIEIbHBIA IEPEHOC; PABEHCTBO M
nopobue ¢uryp. OnepupoBaTh MOHATHAMHU: mpsiMas U cdepa
Oiinepa. BeimonusaTs npeobpa3zoBaHus TOZ0OUS.
136. | Buzpl OBrKEHHMIL: apauIeNbHBIN MIEPEHOC, IIeHTpaIbHas CAMMeTpus, | Jloka3blBaTh YTBEp)KOEHHS O TOM, YTO IEHTpanbHas, oceBas U
3epKajbHas CHMMETPUSI, TIOBOPOT BOKPYT IIPSAMOIA. 3epKalibHas CHMMETPUH, TMapaJUIeibHBIA IEPEHOC  SBISIFOTCS
JBIKECHUSIMH.
IIpakTHyeckoe 3aHsATHE
137. | TlpeoGpazoBanust mogobus. [Ipsimas u chepa Ditnepa. Pemate TeoMeTrpuueckne 3amadd ¢ UCIOIH30BAHHUEM [IBMYKCHUM.
Vcronb30BaTh NpH peLICHUH 33719 JBIKEHUS IPOCTPAHCTBA M HX
CBOIICTBA.

Pa3nen 3. BeposiTHOCTB U CTATHCTHKA

3.1

DNeMeHTHl TEOPUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBssHBI rpad, myrm B rpade: mukiasl u menu. CremeHb
(BameHTHOCTH) BepIIMHEL. | 'padbl Ha TIOCKOCTH. J{epeBbs.

[pencraBnsaTe OOBEKTHI M CBA3M MEXKIY HHMH C ITOMOIIBIO
rpada, HaxOIUTh MyTH MEXIY BeplIMHaMu rpada. Beinensts B
rpade mermm w wuKIBEl. CTpOWUTH [E€PEBO 10 OMNHCAHUIO
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cnyqafz'moro OIIbITa, OITMCHIBATH CJ'Iy‘IafIHLIe COOBITHUS B TEPMHUHAX
ACpCBa. Pemate 3a1auu ¢ momoIpro l"pa(bOB.

139. | IlpodeccuonaTbHO OPMEHTHPOBAHHOE COAepP:KaHMe: dJIEMEHTAapHbIe | BBIIEISITH ¥ ONMCHIBATH CIydaiiHBIE COOBITHS B
cobbitust.  BeposTHOCTh  cimyuaiiHOro  cobbitus.  Ciydaiidele | CAy4aiHOM OTIbITE. DopMyaupoBaTh YCITOBUS
SKCIIEPUMEHTHI (OTBITHI) M CIydaifHble COOBITHA. DlleMeHTapHble | NPOBEICHHS CilydaiiHoro ombita. Haxomuts BeposTHOCTH
coBbITHs  (MCXOfbl). BeposTHOCTL ciyuaiiHoro coObitus. bmmsocts | COOBITHH B OmbITax ~ ¢ PaBHOBO3MOXHBIMH
4acToThl W BEPOATHOCTH  coObiTHil.  Ciyuaiimple ompitel ¢ | O/ICMCHTAPHBIMH HCXOMAMHU.

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

140. | Omeparnuu HaZ  COOBITHSMHU: nepeceyeHue, ob0bemuHeHue, | Mcmonp30BaTh auarpaMMbl Diiyiepa u BepOaJbHOE ONMUCAHKE
NPOTHBOMOJIOKHBIE  coObITH.  [uarpammbr  Diitepa. @Dopmyna | COOBITHI TPH BBHIMOJIHEHUW ONEpalii HaJ COOBITHUSMH.
CJIO’KEHHSI BEPOSTHOCTEH. Pemate 3amaun, B TOM 4YHcl€ C HUCHOIB30BAHUEM JepeBa

CIyJallHOrO oOmbITa, (GOPMYT CIOKEHHS U YMHOXKCHUS
BEPOSITHOCTEN

141. | YcnoBHasi BEpOSITHOCTb. YMHO)keHue BeposTHocred. J[lepeBo | Pemate 3amauum, B TOM 4uClIE€ C UCIOJIb30BAaHUEM JEpeEBa

CIIy4alHOT' O DKCIIEPUMEHTA. CIIy4allHOTO OIBITA U YMHOXKEHHUsS BeposTHOCTeW. Mcmonmb3oBaTh
MPaBUIIO YMHOXKEHHS, U3ydeHHbIE KOMOWHATOPHBIE (OPMYIIBI JUIs
MEPEYHCIICHUs] JIEMEHTOB PAa3JIMYHBIX MHOXECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITHH B CIIy4ailHOM OIIBITE.

142. | bunapHblii ciy4aiiHblii ombIT (MCHBITaHME), ycreX U Heyznada. | [lomb3oBathess Qopmynoit U TpeyrombHukom Ilackans mis

HeszaBucumble wucnbitanus. Cepusi HE3aBUCHMBIX MCIBITAaHUN 10
nepBoro ycrnexa. IlepectanoBku u ¢akropuan. Yuciao coderaHuil.
Tpeyronbuuk [Tackans. @opmysa 6uHoma HeroToHa.

onpeeneHus yucna coderanuid. [Ipumensats Gopmyiy OuHOMa
HeptoroHa pist mpeoOpa3oBaHus BblpakeHuWil. Pa3OuBarth
CJIOXHBIE AKCIIEPUMEHTHI Ha OTJENbHbIE UCTIBITaHUs. Permath
3a/1a4M Ha TIOMCK BEPOSTHOCTEN COOBITHI B CepUU UCTIBITAHUN

JI0 IIEPBOrO YCIEXa U B CEpUAX UCHBITaHUM bepHyin.

HpaKTl/I‘leCKOC 3aHATHE

143.

YMHOxeHue BepoaTHocTell. [lepeBo ciygaifHOTo SKcrepuMeHTa. 2

144.

Cepuss He3aBUCHMBIX HcIbITaHUN beprymmn. CrydaiiHbI BBIOOp 13
KOHEYHOM COBOKYITHOCTH.

Pa306uBaTh CIOXHBIE SKCIIEPUMEHTHl HA OTAENIBHBIC HCIBITAHUS.
Pemate 3amadm Ha TIOMCK BEPOATHOCTEH COOBITHI B CepUH
WCOBITAHUH JI0 TIEPBOrO YCIE€Xa U B CEPUAX UCTIBITAaHUNA bepHynwy,
a TaKkKe B ONBITAX CO CIy4ailHBIM BBHIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIOIb30BAaHUEM KOMOHMHATOPHBIX (DaKTOB H
dopMyn, B TOM 4UHCIE B XOJe MpaKTHYecKOH paboTel ¢
MPUMEHEHNEM CTaHAAPTHBIX (QYHKIIHH.

3.2

HuckperHbie
ciyJailHble
BEJIMYMHBI

16/8

Ypoxk
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145. | CnyvaiiHas BennumHa. Pacmipenenenme BepositTHocTed. Jlmarpamma | OcBamBaTh TMOHATHS: CiydaliHas BeJIMYHMHA, paclpeesieHue,
pactipenenenus. Onepanyy HaJll ClydailHRIMU BeMUYMHAMU. bruHapHas | Tabnwia pacnpeneneHus, JuarpaMMa pactipeieIeHIs.
ciryqaiiHasi BEIMUUHA.

146. | CoBmecTHOe pacmpeseneHne ABYX ClydailHbIX BennunH. HesaBucumMeble
CIIy4aifHble BEJIUYUHBI.

147. | Jluciepcuss ¥ CTaHOapTHOE OTKIOHEHWE CilydaiiHOH BennunHbl | OcBaMBaTh TMOHSATHS: AWCIEPCUS, CTAHIAPTHOE OTKIIOHEHHE
(pacnpenenenus). [ucrepcuss OWHApHOW CIydallHON BEJUYMHBI. | CIIyJaiHOM BEJINYMHEI. Haxonuts JIACTIEPCHUIO o
Marematuueckoe OXHAAHHE TPOM3BEINCHUS W AWCIIEPCUsl CYMMBI | pacnpeneneHuio. M3ydats cBoiictBa aucriepcun. 1o n3ydeHHBIM
HE3aBHCUMBIX CIydaiiHeIX BenuuuH. Jlucriepcuss W cranpaptHoe | (opmynam HaXOANTh JICTIEPCHIO OMHOMHUAIIBHOTO
OTKIIOHEHHE OMHOMHWAlIBbHOrO  pachpeneneHus. Jlucmepcus W | pacnpelesieHus], B TOM YHUCIIe B XO€ MPaKTUYeCKOH paboThl
CTaH/IapTHOE OTKJIOHEHUE T€OMETPHUYECKOr0 pacpe/iesIeHusI.

148. | 3akon Gonbmmx uucen. HepaBencrBo UebObimeBa. Teopema YeObimesa. | Pa3dupats JIOKa3aTenbCTBa TEOpEM. OcBauBatb
Teopema bepHysu. Beibopounslii MeTon uccneioBanuii. BeI60pOoUHbIE | BEIGOPOUHBIA METOJ HCCIEJOBAHUN, B TOM YHCIE B XOJE
XapaKTCPUCTUKU. OHeHI/IBaHI/Ie BEPOATHOCTHU COOBITHA I10 BI)I60p0LIHI)IM HpaKTquCKOﬁ paGOTLI. OcBauBaTh IOHSITHUSA: TeHepaJibHas
JaHHbIM. [IpoBepka MpPOCTEHIIMX THIOTE3 C IMOMOIIBIO H3Y4EHHBIX COBOKYIIHOCTb,  BBIOOpKAa, BBIOOPOYHOE  CpelHEee U
PacHpCACIICHIH. BBIOOpOYHAs  JWCNEPCHS.  BBIYMCIATL  BHIOOPOYHBIE

XapaKTCPUCTUKU u Ha ux OCHOBE OLICHUBATh
XapaKTEePUCTUKH T'eHEPAIbHOI COBOKYITHOCTH.

149. | HenpepbiBHblE  ciyyaiiHble  BenuuuHbl.  DYHKIMS  IUIOTHOCTH | 3HAKOMMTBbCS ~ TOHATHAMH:  HENPEpbIBHAs  CilydaiiHas
BEPOATHOCTHU PACHPEACICHUS. PaBHOMepHoe pacnpeneiceHue u €ro BEJIUYMHA, HENpepbIBHOE pacnpeneneHue, (l)yHKHPIﬂ
CBOHCTBA. IUIOTHOCTH BEPOATHOCTH. HaxomuTh BEpOATHOCTH COOBITHH 110

JaHHOW (DYHKIIMH IIOTHOCTH.

150. | dyHKUMA MIOTHOCTU BEPOSTHOCTH IIOKA3aTEIBHOIO M HOPMAIBbHOTO | 3HAKOMHTBCS C TIOHATHAMHM: IIOKA3aTENbHOE pacIpelesIeHue,
pacnpezneneHuii. OyHKIMA IIIOTHOCTU BEPOATHOCTH IMOKA3aTENBHOIO | HOPMAIBHOE PACHPENCIECHIE. BRIIEIATE M0 OMMCAHUIO CIIydaliHbIe
pacnpezenenus, (QYHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMANbHOIO | BeMUMHBI, pACHpeIeieHHble MO TO0KAa3aTeqbHOMY 3aKOHy, TIO
pacnpenenenns. QOYHKIHMSA MIOTHOCTH M CBOWCTBA HOPMANBHOIO | HopManbHOMY 3aKOHY.
pacIipeeneHus.

151. | IlocnenoBaTedbHOCTh ONWHOYHBIX HE3aBHUCUMBIX COOBITUH. 3amaud, | Belmenat 1O  ONMHCAHWIO  CIY4ailHOTO  ONbBITa  BEIUYHHEL,
MIpUBOALINE K pacnpeaeneHuto ITyaccona. pacmpeneneHHbIe 110 3akoHy [lyaccona.

152. | KoBapmarss AByX ciydaifHeix BennuwH. Koadouiment nuueitnod | OcBaMBaTh MHOHATHSA: KOBapuauys, KOI(QQUIMEHT KOppeIsLuH,

koppemsiun. CoBMecTHBIC HAOMIONEHNUS IBYX BETHMYUH. BBIOOPOUHBIIA
ko3 dunueHT koppemsiuy. Pa3nuume Mexmy JTHHEWHOW CBSI3bI0 U
NIPUYMHHO-CIEACTBEHHON CBA3BIO. JIMHENHass perpeccusi, METO.X
HaMMEHBIINX KBAJPATOB.

JIuHEHHas 3aBUcUMOCTh. OLEHHMBATh XapakTep CBS3M MEXIY

CJ'Iy‘IafIHbIMPI BCIMYMHAMH, HWUCXOOd W3 MNPUPOABI HaHHBIX H

BBIYMCJIICHHBIX  XapaKTCPUCTHUK. Hcnonp3oBaTh AuarpaMmbl

paccemBaHHMA s HW300pa)XCHHS COBMECTHOTO PACCEUBAHHSA
nMaHHBIX. HaxonuTs K03 PHUIIMEHTHI OCH TUarpaMMBbl, B TOM YHCIIE B

X0 TIPAKTHIECKOW pPaboOTHI
(hyHKIHIA.

C TIPUMCHCHHUEM CTaHOAPTHBIX
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HpaKaneclcoe 3aHATHC

153. | IIpodeccHoHANBLHO OPHEHTHPOBAHHOE COIEpPKAHME:
MPUMEPBI pactpeneeHHi, B TOM YUCIIE TeOMETPUIECKOe U
OMHOMMAJIBHOE.
154. | MaTemMaTH4ecKkoe OXHIAHHE CIyYalHOW BEIMYMHBI (pacIpeleIICHUs ).
[pumMepsl TpHMEHEHUS] MaTEMAaTHYECKOTO OXKHIaHHs (CTpaxOBaHHE,
jgoTtepest). MareMaTHdeckoe ~OXWAaHHE OWHApHOW  CIydaifHOM
BENUYKMHBIL. MaTeMaTHUeCKoe OKUIAHUE CYMMBI CITyYalHBIX BEIHYHH.
MareMaTHuecKoe OXHJAHHE TeOMETPUYECKOr0 W OHHOMHUAIBHOTO
pacrpeneneHun.
155. | 3amaum, npuBOSIIKE K TIOKA3aTENEHOMY PACIIPEICICHUIO. Pa3Oupars mnprMepsl 3amady, NPUBOAAIINX K MOKAa3aTEIbHOMY
pacrpesielieHHIo M K HOPMaJIbHOMY PaclipezieieHUIO.
Koncynpramus 2 156. | KoHcynbTanus nepen 35K3aMeHOM
CamocrodarenbHas pabora 12 1 | IoaroroBka K 3K3aMeHy
144 2 — PaGora ¢ KoHCleKTamMu, Y4eOHOH ¥  CIHENUANLHOM

SKOHOMHYECKOH JuTeparypoii (mo maparpadam, riiaBam
y4e0HBIX IOCOOMH, YKa3aHHBIM NIPEMOaBaTeNeM).

- HO]IFOTOBKa K HOPAKTHYCCKHUM 3aHATHAM C HCIIOJIB30BAHHEM
METOJUYECKUX PEKOMEH AN MIPEroaBaTes, BHIIONTHEHUE U
o(hopMIleHHE MIPAKTHYECKUX PAOOT.

— BolnonHeHue nomMamHux 3aJaHui 10 paszeny.

— IlpumepHas TemMaTuka JOMalIHUX 3aJaHUM 110 pa3zieny:

Pemienne 3amady Ha HaxOXKJICHUE NPOU3BOIHBIX (YHKIHNA
UCIoJb3ys npaBuia nuddepenHurpopanus. Peienue 3a1a4 Ha
HaXOKAGHHE  NPOM3BOJAHBIX  JJIEMEHTapHBIX  (YHKLHH.
Pemienue 3amau Ha HaxoXIeHHE YIJoBoro koddduienta
KacatenbHOM K rpaduky QyHkuuu. Pemienune 3amauy Ha
COCTaBJICHHE YpaBHEHHsI KacaTellbHOH K Trpaduky (yHKIHH.
Pemienue 3aa4 Ha HaXOXKJJEHUE POMEKYTKOB MOHOTOHHOCTH
GhyHKIHI.
Pemienre 3amad Ha HaXOXKACHHE OSKCTPEMYMOB (DYHKIIHIL.
Pemenne 3a1a4 Ha HaXOXK/I€HNE HANOOIBIETO M HANMEHBILIETO
snayeHnii Qynkuun. VccnenoBanue (GyHKIMNA MPU MOMOIIA
MPOU3BOIHOM H MOCTpOeHHUE uX rpadukoB. Perienne 3amayu Ha
HaXOXJEHWe nepBooOpasHbiX  (yHKiwil.  Beraucrnenue
UHTErpanoB. PelieHue 3ajay Ha HAXOXKICHHE IUIOMIAJEH
KPUBOJIMHEWHBIX Tpaneuuu.

— Tlowmck mH(bOpMaIK MO TEME C UCTOIH30BAHUEM Pa3INIHBIX
TEXHOJIOT U IIONCKA;

— COop, cucremaTH3anys, U3y4eHne u ohOpMIICHHE MaTepHaa;
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Bri6op ¢hopMBI ipeicTaBIeHU MaTeprana; KOHCIIEKT,
nokian, pedepart, ra3eTa, acce, Mpe3eHTaIs, OYKIIeT, IIaKar,
cxema, TabJuIa, CaiT u T.]I.

[Ipomexxyrounas
aTrecranys B popme
9K3aMEHa

Bcero:

468
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6. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITIPEAMETA
MATEMATHKA

6.1 MaTepuaJibHO-TeXHHYECKOe o0ecreyeHue

B cootBerctBuum ¢ TpeboBanmsiMu PIOC COO K MarepuansbHO-TEXHUYECKOMY
o0ecrieueHHI0 y4eOHOro mpolecca yriIyOleHHbII YpOBEHb Kypca MaTeMaTHKH H3y4aeTcs B
YCIIOBUSX NMPEAMETHOIO KaOMHETa MaTEMaTHKHU.

[Iporpamma yuebnoro npeamera OVYIIn.03 Martematnka peanusyercs B YriayOJIeHHOM
YpOBHE, B KOTOPOIl KMEETCsl BO3MOXKHOCTh 00ECIeYuTh CBOOOIHBIN AoCTYyN B MIHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U B IEPHO BHEYYEOHOM eI TENHHOCTH 00yJarOIINUXCS.

ObopynoBanue yueOHOT0 KaOMHETA:
— Paboune mecta Ha 25 00ydaromuxcs
— ABTOMaTHU3MpOBaHHOE pabouee MECTO IpenoaaBaTess;
— HHrepakTuBHas NOCKa, IPOEKTOP, KPOHILITEHH;
— JluneH3MOHHOE TIPOrpaMMHOE 00ecTiedeHre O0IIEro Ha3HAUYCHHUS;
— BbIxoa B r11o6anbHyIo CeTh;
— MarauTtHo-MapKepHas J0CKa;
— Cratudeckue, TMHAMHYCCKHE, JEMOHCTPAIIMOHHBIC M pa3IaTOYHBIC MO/ICIIH;
— KOMIUIEKT TEXHUYECKOW TOKYMEHTAIMH, B TOM YHUCJIE MacrlopTa Ha CPeACTBA
00ydYeHUs, THCTPYKIIHH 110 UX UCIIOJIb30BAHUIO U TEXHUKE O€30MMaCHOCTH;
— KowmmiekT yaeOHO-MEeTOMYEeCKO JOKYMEHTAINN;
— @OHJ OLIEHOYHBIX CPEJCTB MO MPEIMETY;
— Komnexuust mndpoBsIx 00pa3zoBaTeIbHBIX PECYPCOB;
— DJEeKTpOHHBIE METOINYECKHE MTOCOOUS N0 MaTEMaTHKE;

6.2 UndopmannonHoe odecrieyeHne peaanu3anum NporpamMmmbl

B Oubnuoreunsiii GoHI BXOAAT yUeOHUKH U3 (eAepaTbHOTO IEPEeUHs YYCOHHKOB,
JOTYIIEHHBIX K UCHOJIb30BaHUIO IPU Pean3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOIO OOIIEro, OCHOBHOIO OOIIEro, CpPeAHEro OOIIero
o0pa3oBaHUsl OpraHU3alUsAMU, OCYUIECTBISIOIIMMH 00pa30BaTEbHYIO JIEATEIBHOCTE U
YCTaHOBJICHUS MPEJEIILHOTO CPOKa MCIOIb30BAHUS UCKIIOYEHHBIX YYEOHUKOB, YTBEPKICHHOTO
npukazom Munnpocsemenns Poccun ot 21.09.2022 N 858. (3aperucrpupoBaHo B MuHIocTe
Poccun 01.11.2022 N 70799).

Crymentam  Komnemxa  obecrieyen  goctyma Kk  yueOnukam  OBC  Jlawp
(https://e.lanbook.com/)  (kommekim ~ "®ITY. 10-11 k1.  U3a-Bo  «IIpocBerieHue».
OO61eoOpa3oBaTeIbHBIC MPEIMETHI).

B o06pa3oBarenbHOM MPOIIECCE UCTIONB3YIOTCS ANEKTPOHHBIE 00pa30BaTeNIbHBIE PECYPCHI
u3 ¢enepalbHOTO TMEpPeYHs DIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, OIMYIIEHHBIX K
UCIOJIb30BAHMIO  TPU  peaju3alid  UMEIONIMX  TOCYAAPCTBEHHYI  aKKpEIUTAIHIO
o0pa3oBaTeNbHBIX MPOTrPaMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpPEAHEro OOMIero
oOpa3oBaHus, yTBEPKAEHHOTO mpukazoM Munnpocsemenus Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcCHOBHbBIE HCTOYHUKHU:
1. bammakoB M.M. Marematuka: Yy4eOHHK [UISi CTYACHTOB YUYPEXKACHUNW CpPEIHETO

npodeccuoHabHOTO  OOpazoBaHmsi, 1-¢ wu3ganume: OOIIECTBO ¢  OTPAaHUYCHHOU
OTBETCTBEHHOCTHI0 OOpa30BaTeIbHO-U3ATENBCKUN HIEHTP «AKaaeMus», 2022r.
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bamMvakoB M.M. Maremaruka. 3agadHuk: ydeOHOE TocoOue sl CTYyIEHTOB CPEIHErO
npodeccuoHalbHOTO  OOpazoBanmsi. 1-¢  w3manme: OOIIECTBO ¢  OTPAaHUYCHHOU
OTBETCTBEHHOCTHIO OOpa3oBaTeIbHO-U3/1aTEILCKUI IIEHTP «AKagemus», 2022r.

DJIeKTPOHHBbIE 06pa3oBaTe/IbHbIE PeCypChl

Bepostraocts u cratuctuka 10. B 0P B10 npeacrasieno 8 moaysei Ha 34 akaJeMUYeCKUX
yaca. O0muii nmepeueHb Momayneut: IlpencraBienne NaHHBIX M ONUCATEIbHAs CTAaTUCTUKA;
CrnydaiiHble OTBITHI M CIydaliHbIe COOBITHSA, ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU
ucxonamu; Oneparu Haj COOBITUSMU, CIOKEHHE BEPOSITHOCTEH; Y CIOBHAsT BEPOSITHOCTb,
JIEPEBO CIYyYalWHOTO OIbITa, (hOpMysa MOJTHON BEPOSITHOCTH M HE3aBUCUMOCTH COOBITHIA;
DneMeHThl KoMOnHaTOpukH; Cepuu Nocie0BaTeIbHBIX UCTbITaHu; CiydaliHbIe BETUYUHBI

u pacnpeznenenusi; O600meHne U cUCTEMAaTH3alMs Kypca BEpOSITHOCTH M CTaTUCTHKU 10
knacca. OOO "CBEPOBPA30OBAHUE".

BepostHocTh 1 ctatuctuka 11. B O0P B11 npeacraBneno 8 moayineit Ha 34 akageMHU4eCKUX
gaca. OOmui mnepeueHb Moayne: Maremarnueckoe OXHUIAAHHE CIydalHOW BEJIMYUHBL;
Jlucniepcusi M cTaHAAPTHOE OTKJIOHEHHE CIy4alHOW BENWYMHBI, 3aKOH OOJBIIMX YHCEN,
HenpepriBHble citydaiinble BenuuyuHbl (pacmpenenenus). HopmanbHoe pacrpeneneHue;
O6oOmmenrne W cucTeMaTH3alus: TPEICTABICHUE JAaHHBIX M cratucThka; OO0o0meHne u
CUCTeMaTH3alMs: MHOXECTBa, KOMOMHaTtopuka, rpadsr; O0o0meHne U cucreMaTU3alus:
coObITHsI U UX BeposiTHOocTH; O000IIEeHHe M cucTeMaTH3alus: CIy4alHble BEJIMYUHBI U
pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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