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Pabouas mporpamma yueOHoro mpeamera OYIIn.03 Marematuka pazpaboTaHa Ha OCHOBE

TpeOOBaHUM:

denepadbHOTO  TOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTAaHAApPTa  CPEIHETO
npodeccuoHabHOrO oOpazoBaHusi mo cnenuanbHocTH 38.02.01 DkxoHOMHKAa U
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YPOBECHB);

C YYETOM MOJIy4yaeMO CrieluaibHOCTH,

B COOTBETCTBHH C pa6quM y‘le6HBIM IIJIaHOM CIICHHMAJIBHOCTH.

PazpaboTumk:
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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
MIPOrpaMMBbI TOATOTOBKH KBATM(HUIIMPOBAHHBIX pabouuX ciyxamux no cnenuaibaoctu 38.02.01
DKOHOMHKA U OyXTaJlTEpCKUM y4eT.

YueOuwrii npeamer OVYIIn.03 Marematuka NPUHAMICSKUT MPEAMETHONH 00acTh
"Marematuka u uapopmatrka" ®I'OC cpeanero 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 OVIIn.03 MaremaTuka (yriyojaeHHbIH 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
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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,

— pa3BUTUE WHTC/UICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OOydYarolmuxcs, MMO3HABATEIBHOM
AKTUBHOCTH, HCCJICIOBATCIbCKUX YMeHHﬁ, KPUTUYHOCTH MBIIJICHUA, WHTEPECAa K H3YUYCHUIO
MaTEeMaTHUKH;

— ¢opmMupoBaHue QYHKIIMOHATLHOW MaTEMaTHUYECKON rPaMOTHOCTH: YMEHHUS Paclio3HaBaTh
MaTeMaTHYECKHUE acHeKThl B peajbHbIX KU3HEHHBIX CUTYalMsIX U MPU U3YYEHUU JAPYTUX
y4eOHBIX MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (popMynupoBaTh
UX Ha SI3bIKE MAaTEMaTUKH M CO3/1aBaTh MaTEMaTHUECKUE MOJEIH, IPUMEHSATh OCBOECHHBIH
MaTeMaTHYeCKUi  ammapaT Jjis pelIeHHs MpPaKTUKO-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,
OJIHAKO 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
HamOojiee 3HAYMMBIX B 0011€00pa30BaTEIbHOM IIMKJIE, IOCKOJIbKY, 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, HICTOPUH, CIOBECHOCTH U JPYTUX
IUcHMIUIH. B pamkax maHHOTO yueOHOro Kypca oOydaromivecs OBJIaJIeBalOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOU HaykH, KoTopas (GOpMyIHUpyeT CBOM JOCTHKEHHUS B MaTeMaTH4YeCKON
dbopwme.

VY4eOHblil Kypc anreOpbl U Havajdl MaTEMaTHYECKOTO aHajiu3a 3aKiaJbIBaeT 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 U B MOBCEIHEBHOH >kM3HU. OBNaJeHHE aOCTPAKTHBIMHM M JIOTUYECKU CTPOTUMHU
KOHCTPYKLUSIMU aireOpsl M MaTeMaTHMYeCKOro aHajM3a pPa3BHBAE€T YMEHHE HaXOJAUTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTh HCTUHHOCTD, OKAa3bIBAaTh YTBEP)KJICHHSI C IOMOIIBIO MHIYKIIUU
U paccyXaaTh AETYKTHBHO, MCIOJIB30BaTh 0000IIEHNE U KOHKpETH3alHioo, abcTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIICHHUE.

B xone u3ydenust yueOHoro kypca "AnreOpa M Hauana MaTeMaTH4ecKOro aHamusa"
oOyyaromuecst IMOJy4alOT HOBBIM OMBIT pelIeHUs 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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VY4eOHblil Kypc 007a1aeT BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIM pealn3yercsi 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
CIIeNyIOIIMEe COJiepKaTeNbHO-MeToanueckue JuHuu: "Yucna wu Berumcienus', "OyHKUUU U
rpaduku", "YpaBHeHnus u HepaBeHctBa', "Hauana maremarndeckoro ananusa', "MHOXeCTBa U
joruka". Bce OCHOBHbIE COJEP)KATENBHO - METOAMYECKUE JIMHUM H3Yy4aloTCS €CTECTBEHHO
JOTIONIHSISL APYr Jpyra U IOCTENEHHO HAChIAsACh 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. I1o mepe Toro xak odyuaroniuecs
OBJIaJIEBAIOT Bce Oojiee IIMPOKMM MaTeMaTHYeCKUM alllaparoM, y HHUX I0CJIEI0BaTEebHO
(dbopMUpyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOMTh MaTeMAaTHYECKYI0 MOJElb pPEabHOU
CUTYyallid, NMPUMEHATh 3HAHUS, MOJIYYEHHBbIE NMPU H3y4EeHUH Y4eOHOro Kypca, JUld peLIeHHUs
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 oOpa3zoBanusa. 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, pad0TaTh C MaTeMaTHUYECKUMH KOHCTaHTaMH. MHOKeCTBa HAaTypaJbHBIX,
LENbIX, PAlMOHAIBHBIX M JACUCTBUTEIBHBIX YHCET JOMOIHSIIOTCS MHOYKECTBOM KOMILJIEKCHBIX
yrcen. B KaXJ0M M3 3TUX MHOXECTB pacCMaTpUBAIOTCS CBONCTBEHHbIE €My crenupuyecKue
3a/lauid U ONEpalluu: JeJIeHUue Halleslo, OTIepUpPOBaHUE OCTAaTKaMU Ha MHOXKECTBE 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 UCII0Ib3yEeMbIX UMCET U 3HAKOMCTBY C BO3MOXXHOCTSAMHU
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 "YpaBHEHHS W HEpaBEHCTBA" peaqu3yeTcss Ha MPOTSIKEHUU BCEro OOYyYeHHS,
MOCKOJIbKY B KaxI0M pazzene [IporpaMMbl mpeaycMOTPEHO pelieHre COOTBETCTBYIOIINX 3a/1a4.
B pesynbprate oOyuaromiuecss OBIAAEBAIOT Pa3jIMYHBIMH METOJIAMHU PEIICHUS DPAUOHAIBHBIX,
UppallMOHANIbHBIX, TOKA3aTeNIbHbIX, JOrapu(@MUYECKUX M TPUTOHOMETPUYECKUX YpPaBHEHHUIA,
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 3aj]a4 Ha HaXO0K/ICHUE HAaUOOJIBIINX U HAMMEHBIIUX 3HAYCHUN (PYHKIUH.

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 anredpanyeckoro mMarepuana MpouCXoJuT JalbHeiIIee pa3BUTHE
AITOPUTMUYECKOTO H  aOCTPAaKTHOTO MbIIUIEHUS oOyJaromuxcs, (QOpPMHUPYIOTCS HaBBIKU
JNETYyKTUBHBIX  PAacCyXJEeHUH, paboThl € CHMBOJBHBIMM  (QOpMaMu, TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE€ pPAaBEHCTB M HEPAaBEHCTB. Ajredpa mpejiaraer
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 JUHUAMH 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 IpYrux yuyeOHbIX [IPEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM
aHaJIM30M, TaK U C pelICHHEM ypaBHEHUI U HepaBeHCTB. [Ipr 3ToM 60JIbII0€ BHUMAHUE YICTACTCS
(hopMUPOBAHHIO YMEHHS BBIpaKaTh (POpMyIaMy 3aBUCUMOCTH MEKIY Pa3INYHBIMHU BETMUYUHAMH,
WCCIIEIOBATh IMOJydeHHbIE (DYHKIMH, CTPOUTH MX Tpaduku. Marepuan 3ToH comepiKaTelbHON
JIMHUY HAalleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIOIINX BbIPa)KaTh 3aBUCUMOCTH MEXAY
BEIMYMHAMH B pa3IMyHON (OopMe: aHATMTUYIECKOH, rpaduieckoil u cioBecHol. Ero m3ydenue
CIIOCOOCTBYET PA3BUTHUIO QAITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OO0OOIICHHIO |
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 IOSBJISETCS BO3MOXHOCTb CTPOUTH IPapUKU CIOKHBIX (PYHKIUHN, ONPENeNsITh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIATh IJIOMAAN GUIYyp U 0ObEMBI Tel, HAXOJUTh
CKOPOCTHM U YCKOpEHHUs mpoleccoB. JlaHHas cojaep)kaTeinbHas JMHHUSL OTKPHIBAET HOBBIE
BO3MOYHOCTH ITOCTPOCHUS MaTEMaTHUECKUX MOJIETIEH pealbHbIX CUTYaI1ii, TO3BOJISIET HAXOAUTh
HawIydlllee pelIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OopMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHI pacrno3HaBaTh
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.

ConepxxarenpHO-MeTOAMUECKass JUHUA "MHOXeECTBa M JIOTMKA" BKIIOYaeT B ceOst
JJIEMEHTBl TEOPUH MHOXKECTB M MAaTEMaTU4YECKOM JIOTMKUA. TeopeTHMKO-MHOXKECTBEHHBIE
MIpPe/ICTaBICHHUs] TPOHU3BIBAIOT BECh KypC NIKOJILHOM MaTeMaTHKH M IpelyiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIONIMI BCe pa3fenbl MaTeMaTHKH W €€ MPUIOKEHHUH, OHU
CBSA3BIBAIOT Pa3HbIE MATEMATHUYECKUE AUCIUIUIMHBI U UX MPWIOKEHUS B €IuHOE Ienoe. BaxkHo
JaTh BO3MOXHOCTh 00Oy4aroniemMycsi HOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM
MAaTE€MAaTHKU U UCIOJIB30BATh €r0 JUISl BBIPAXKEHUS CBOUX MBICHEH. [[pyruM Ba)kKHBIM IPHU3HAKOM
MaTeMaTHUKUd KaK HayKd CJeAyeT NpU3HATh CBOMCTBEHHYIO €l CTpOrocTth OOOCHOBAHUU U
CJIEIOBAHME OIPEAEICHHBIM IPABUIaM MOCTPOCHHS J10KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYeCKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO MBIIUICHUS OO0Yy4aroIuxcs,
MO3BOJISIET UM CTPOUTH CBOHM PACCYKJICHHUS HAa OCHOBE JIOTMUECKHX MpaBui, GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIUICHUS.

B ydeOHoM kypce "Anrebpa u Hadaja MaTEMaTHYECKOTO aHaimu3a" MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOro  MOJEIHPOBAaHUS, KOTOPbIE  MPHU3BAHBI  CIIOCOOCTBOBATH
(OpMHUPOBAHHMIO HABBIKOB TOCTPOCHHS MOJENEeNd peanbHBIX CHUTYalMil, HCCIEeIOBAHUS 3ITHUX
MoJeNiell C TOMOINbIO ammapaTa aiareOpbl M MaTeMaTHYeCKOro aHalu3a, WHTEepIpeTaluu
MOJYYEHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHbl B KX/l U3 pPA3felioB MPOTPAMMBI,
MIOCKOJIbKY BECh MaTepuai y4eOHOTro Kypca HIMPOKO MCHOJB3YeTCs Ul pelIeHUs MPUKIATHBIX
3amau. Ilpu pemeHun peanbHBIX MPAKTUYECKUX 3a4ad  OOydaroluecs pa3BUBAIOT
Ha0II01aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IAaTh M KOHKPETU3HpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB pEIIEHUs MPUKIIAJHBIX 3a/la4 OPraHU3yeTcsl B MPOIIECcCe N3YYEHHs BCEX TeM Y4eOHOTo
Kypca "Anrebpa 1 Hauana MaTeMaTHYECKOro aHanm3a'".

I'eometpus sBiIsieTCSl OJHUM U3 0A30BBIX KYpPCOB, TaK Kak 00ECHEeYMBAET BO3MOXKHOCTb
U3Y4YEHHs IUCLUIUIMH €CTECTBEHHO-HAY4YHOW HANpPAaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIO
nukia. Jlormueckoe MbluieHue, GopMHUpyeMOe MPU M3YYE€HUH OOYy4aroIMMUCS MOHATHHHBIX
OCHOB T€OMETPUH, TpPU J0KA3aTEIbCTBE TEOPEM U IIOCTPOCHHUM ILEMOYKU JIOTMUECKUX
YIBEPXKACHUNW IPU PELIEHUU TI'E€OMETPUYECKHUX 3a7ad, YMEHHE BBIIBUTATh U OIPOBEPrarb
TUIIOTE3bI HEMOCPEACTBEHHO UCIIOJIb3YIOTCS NIPU PELIEHNN 3a/1a4 €CTECTBEHHO-HAYyYHOTO 1IMKJIa,
B YaCTHOCTH (PM3MUYECKHX 3a/1a4.



Lenb ocBoeHus mporpaMmel yueOHOro Kypca "['eomerpus" Ha yriyOJeHHOM YpOBHE -
pa3BUTHE HHAWBUAYAIBHBIX CIHOCOOHOCTEH, OOYYAIOIIMXCSA NPH H3YYCHUU TCOMETPHH, Kak
cocTaBiIOmIEeH mpenMeTHOM oOmactu "Marematuka W uHpopmatuka' uepe3 obecrieueHue
BO3MOKHOCTH NPUOOpETEHUs] U HUCIOJIb30BaHUS Oosiee IITyOOKMX TIeOMETPUYECKHX 3HAaHUN U
JCUCTBHH, CICIU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX VIS YCIEIIHOTO MPO(EeCcCHOHAIBHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIB30BAaHUEM MATEMaTHKH.

[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 pPACNO3HABATh HA UYEPTEkKaX, MOAEISIX W B PEATHHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJIEIIH;

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

— (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
IIPEJCTABICHUS O HEOOXOOUMOCTH JI0Ka3aTeabCTB NMPU OOOCHOBAHMHM MaTEMaTHYECKUX
YTBEP)KJICHUI U POJIM AKCHOMATHUKH B IIPOBEIEHUU JETYKTUBHBIX PaCCyXJICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUICKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEH
oOyyaromuxcs, o3HaBaTeIbHON aKTUBHOCTH, UCCIIEJOBATENBCKUX YMEHUH, KpUTUUHOCTH
MBIIUIEHUS], UHTEpeca K N3y4EHHUI0 T€OMETPUH;

— (QopmupoBaHue (GYHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUHU: YMEHMS
pacrio3HaBaTh MPOSIBJICHHS] T€OMETPUUYECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTyalUsX M INPU HU3yYECHUM JPYTUX Y4EeOHBIX HPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEalbHbIX CUTYallUH,
HCCIIeIOBaHUS TIOCTPOEHHBIX MOJIeNIel, MHTEPIPETALIMH [TOJIyYEHHBIX pe3yIbTaToB.

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

— co3aatb ycioBus s auddepeHnmanuy 0OydeHHs, MOCTPOCHUS WHIMBUAYATbHBIX
00pa3oBaTeNIbHBIX MPOrpaMM, OOECHEYUTh YTIyOJIeHHOE H3YYeHHE TEeOMETPUU Kak
cocTaBIsiolIeH yaueOHoro npeameTa "Marematuka'.

VYueOupiii kypc "BeposTHOCT U cTaTucTHKA" YrIyOJIEHHOTO YpPOBHS SIBISIETCA
MIPOJIOJKEHUEM M Pa3BUTHEM OJHOMMEHHOTO 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 CIy4allHbIX COOBITUIN, BETUYHH U TIporieccoB. [1pu
M3YYeHHHU Kypca OOOTramiaroTcsl MpeACTaBiIeHHs, OOy4JaloUIuXcs O METOJaX HCCIeIOBaHUS
W3MEHUMBOTO MHpA, Pa3BUBAETCS TOHMMaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHX
METOJIOB TO3HAaHUS 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 IPUMEPAX, CIOKETHI KOTOPBIX
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,
MOTPEIIHOCTEN B  pa3jiMyHble pOAA HU3MEPEHMSX, JJIMTEIBHOCTH 0€30TKa3HOM paldoThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc siBIsieTcss 0a30#l sl OCBOSHHS BEPOSITHOCTHO-CTATHCTUYECKUX METOJOB, HEOOXOMMBIX
CHELMAJUCTaM HE TOJBKO HWHXXEHEPHBIX CIEIUAIbHOCTEM, HO TAaKXKE€ COLHAIBHBIX 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 IPUPOJBI, 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 U 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.

Copnepxanne nuHuu "CiydaiiHble COOBITHS M BEPOSTHOCTU" CIYXUT OCHOBOM st
(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 3HAaKOMCTBO C HUX HENPEphIBHBIMU aHAJIOTaMH -
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 YHAENAETCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY PacCIpPEICIICHUAM.

B yueGHOM Kypce mnpenycMaTpuBaeTCs O3HAKOMMTEIBHOE H3YYEHUE CBS3H MEXAY
ClIyJyallHBIMHM BEJIMYMHAMM U ONHCAHHE TON CBS3U C NMOMOIIBIO KOAPPHUIMEHTA KOPPEISILUU U
ero BBIOOPOYHOTO aHajgora. OTH UIEMEHTbl COAEP)KaHUs pa3BUBAlOT TeMy "Jlmarpammbl
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 -
[IOCJIEI0BATEIbHOCTD CIy4allHbIX HE3aBUCUMBIX COOBITHM, HACTYNAIOUIUX B €JMHUIY BPEMEHH.
O3HakoMJIEHHE C paclpelielIeHUeM BEpOSITHOCTEH KOJIMYEeCTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOLIMNA XapaKTep U SBJISIETCS aKTYaJIbHBIM Ui OyAyluX aOUTYypUEHTOB, MOCTYMAIOLINX
Ha YydyeOHble CHELMaTbHOCTH, CBSI3aHHblE C OOIIECTBEHHBIMH HayKaMHM, IICUXOJIOTHEH U
YIIPaBJICHHUEM.

BHyTpeHHsIs OlleHKA BKJIIOYAeT:

— CTapTOBYIO JUArHOCTHKY;

—  TEKYLIYIO U TEMaTU4YECKYIO OLICHKY;

— HUTOTOBYIO OLIEHKY;

— IPOMEXKYTOYHYIO aTTECTALUIO;

— TICHUXO0JIOTO-TIeJarorn4eckoe HaboACHuE;

— BHYTPEHHMH MOHUTOPHUHT 00pa30BaTEIbHBIX JOCTHXKEHUH 00yUJaromMXCsl.

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 MPaKTUYECKOUW paboThl, sBIsIOMIENCS (GopMoil opraHuzanuu y4yeOHOTo
npolecca, HalpaBJICHHOM Ha BBIPAOOTKY y OOydaromuxcs NPaKTUYECKUX YMEHHH, BKIIOUYast
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nabopaTOpHbIE, WHTEPAKTUBHBIE W HWHBIE pabOTBl M HE sBIAIOMEHCS (HopMoil KOHTPOII,
COCTaBIISICT OJIUH YPOK (He Oosee 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
Oymyero;

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 OCYLIECTBIICHHE ACHCTBUH B
OKpY’KalOIIel cpelie Ha OCHOBE 3HAaHUS Lienel
YCTOMUYUBOrO pa3BUTHS YEIOBEUECTBA,

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

—  yMEHHe IPOrHO3MPOBATh HEOIATOIIPUSI THEIE
SKOJIOTHUECKHUE MOCIIEACTBUS NPEATPUHIMAEMbIX
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;

—  OCO3HaHHUE 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 MaTeMaTHIeCcKOM
HaYKH KakK cepbl YelIOBeUeCKON
JIeATENIbHOCTH, ITAIIOB €€ Pa3BUTHS U
3HaYMMOCTH JUTS Pa3BUTHS [IMBUIIN3AIHH,

—  OBJI/ICHHE SI3BIKOM MaTEMaTHUKH 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  OOYy4YalolIMXCsl ~ COBEpPLIEHCTBYETCS  AMOLMOHAIBHBIM  HMHTEJIEKT,

MPeIoJaralni chopMUPOBAHHOCTH:

— caMoperyJupoBaHUs, BKJIIOYAIOUIETO

CaMOKOHTPOJIb, yMEHUE MPUHUMATD

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

— BHYTpPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTpeMJIEHHE K JTOCTHXKEHUIO IIeJId M YCIEeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH, MCXO/I U3 CBOUX BO3ZMOKHOCTEH;

— OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBIBaTh €r0 MPH OCYIIECTBICHUU KOMMYHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U

COIICPEIKNBAHUIO,

— COIHMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTD BBICTpauBaTh OTHOIICHUA C JPYT'UMHU
JIFOAbMU, 3a6OTI/ITBCH, IIPOSABJIATE HHTEPEC U pa3peilaThb KOH(bJ'II/IKTI)I.

B pesynbrate usyuenus ydyeOHoro mpeamera 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 ﬂeﬁCTBHH, COBMECCTHasA ACATCIIbHOCTD.

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 JTIOTHYECKUE NCHCTBHSA:
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 JUIs CPABHEHMsI, KIIACCU(PHUKAIINN 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: MOHATHH,
YCTaHABJIMBATh CYIIECTBCHHBIN
MPHU3HAK KITACCU(DUKAIIIH,
OCHOBaHU JIJIs1 0000IICHHS U
CpaBHEHUS, KPUTCPHUU
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,
HAOJTIOCHUSIX ¥ YTBEPIKICHHUSIX,
MpeyIarath KPUTEPUH JUTsI
BBISIBJICHHSI 3aKOHOMEPHOCTEH 1
MIPOTHUBOPEYH;

JAeJIaTh BBIBOAbI C HCIIOJIb30BAHHEM
3aKOHOB JIOT'UKH, llellyKTHBHbIX u
MHIYKTHBHBIX YMO3aKIOUYEHHUH,
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 perIeHus
yueOHOM 3a/1auu (CpaBHUBATD
HECKOJIBKO BaPUAHTOB PEIICHHS,
BBIOMpATH HanOOIee MOAXOSIINI
C y4E€TOM CaMOCTOSITENIFHO
BBIJICIICHHBIX KPUTEPHUEB).

0) 6a30BbIe HCCIIEIOBATENLCKUE JEHCTBYSL:

— BIAJIeTh HABBIKAMHU Y4eOHO-
HCCIIEI0BATENIBCKON U IIPOEKTHOM
JeSITeITbHOCTH, HABBIKAMH Pa3pelIeHus
mpobiem;

— CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITETFHOMY ITOUCKY METOJIOB
pelIeHnsI MPaKTHIECKUX 3a4a4, IPUMEHEHUIO
Pa3TUYHBIX METOIOB TIO3HAHMUS;

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

— (¢opMHpOBaHNE HAYYHOTO THIIA MBIIIICHUS,
BJIaJICHUE HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBLIMU MTOHATUSAMH M METOIAMU,

— CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHEIC
3a/1a4u B 00pa30BaTEIbHON ACSATEIIEHOCTH U
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 MO3ULIHIO,
MHEHHE;

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

CaMOCTOATENHHO (HOPMYITUPOBATH
0000TIeHNS 1 BEIBOJBI 110
pe3ysbTaTaM MpoBeJCHHOTO
HaOMIOIeH s, ICCIIEIOBaHMS,
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aKTyaJU3UpOBATh 33]1a4y, BEIIBUIATh
THIIOTE3Y €€ PelIeH s, HAXOAUTh apTyMEHTHI
JUTSL IOKA3aTeIbCTBa CBOUX YTBEPIKICHHH,
3a]1aBaTh MapaMeTpbl U KPUTEPHUU PEIICHUS

— QHANU3UPOBATH MOTYYCHHBIC B XOJIC PEILCHUS
3a]1a49M Pe3yIbTaThl, KPUTHYESCKH OI[CHHUBATD
HX JIOCTOBEPHOCTH, MPOrHO3UPOBATH
W3MCHEHHE B HOBBIX YCIIOBHSX;

— J1aBaTh OLICHKY HOBBIM CHTYAIIHSIM, OLICHUBATh
MPUOOPETEHHBIN OIIBIT;

— pa3pabaThIBaTh IUIAH PELICHHUS POOIEMBI C
YYETOM aHAJH3a UMEIOIINXCS MaTePUATBHBIX
Y HEeMaTepUAIIbHBIX PECYPCOB;

—  OCYILECTBIISITH LIeNICHANPABICHHBII MOMCK
nepeHoca CPeICTB U CIOCO00B CHCTBUS B
npoQeCCHOHATIBHYIO CPELY;

— yMeTh MEPEHOCHUTH 3HAHUSI B IO3HABATEIBHYIO
Y MIPaKTUYECKYIO 001acTh
KHU3HEIeATENbHOCTH;

— yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX
TpeAMETHBIX 00IacTeif;

— BbIABUT'aTb HOBBIC UACH, IpEAJIAaraTh
OPUTUHAJIBHBIC TOAXO/IbI U PCUHICHUA,

— CTaBHTH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIHAE
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:

— BJIaACTh HaBbIKaMU NOJYYCHUA I/IH(bOpMaLII/II/I
U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSTEIBHO OCYLIECTBIATh HOKCK,
aHaJIN3, CUCTEMATH3aLUIO 1 MHTEPIPETALHUIO
uH(OpMAaLUK Pa3TUYHBIX BUJOB U (HOpM
HpeICTaBICHUS;

— C03/1aBaTh TEKCTHI B Pa3INYHbBIX GopMaTax C
y4eTOM Ha3HaueHUs HHPOpMaLUH U LETEeBOH
ayJIMTOPUH, BEIOHPast ONITUMAIBHYIO (opMy
MPENICTaBICHUS U BU3yaH3alliH;

— OLICHMBATh JOCTOBEPHOCTH, JIETHTUMHOCTD
nH(OpMaLUH, € COOTBETCTBHE PABOBBIM U
MOPAJIBHO-3THYECKUM HOpMaM;

— HCIOJIB30BAaTh CPEACTBA MH(POPMALOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOIOTHH B PEILICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3aLMOHHBIX 3a7a4 ¢ COOMI0ACHHEM
TpeGOBaHUI SPrOHOMHUKH, TEXHUKU
0€e30IMaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX U STHIECKUX
HOPM, HOPM HH(pOPMAIMOHHO#H
0e30MacHOCTH;

— BIJIAJETh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpOopMannH, HHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

3) pabota ¢ uH(pOpMAIIUCHi:
-BBISIBIISATH JeQUIMTH MHpOpMAaIHH,
JaHHBIX, HCOOXOUMBIX IS OTBETa
Ha BOIIPOC U IJIs PELICHUS 3aa4H;
-BBIOMpATHh HHPOPMALIUIO U3
HCTOYHHKOB PA3JINYHBIX TUIIOB,
QHAITM3HUPOBATH, CHCTEMATU3HPOBATh
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 KOMMYHHKAIINH BO BCEX
cdepax KU3HH;

— pacmo3HaBaTh HeBepOaIbHBIC CPEICTBA
OOIIIeHHS, TOHUMATh 3HAYCHHUE COITHATBHBIX
3HAKOB, PACIIO3HABATH MIPEATIOCEUTKH
KOH(IUKTHBIX CUTYAIW U CMSITYaTh
KOH(JIMKTBI;

— BJAJETh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS U
B3aMMO/IEHCTBHSI;

1) obmienHwme:

— BOCIIPHHUMATh M (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 CBOKO TOUYKY
3PEHUS ¢ UCTIONB30BAHUEM SI3BIKOBBIX
CpEICTB;

—B Xome OOCYKICHHS 3aJaBaTh
BOIPOCHI o CYIIECTBY
00CYKITaeMOH TEeMBI, TIPOOJIEMEL,
peliaeMoi  3a/aud, BBICKa3bIBAThH
UIer, HaleleHHbIE Ha  IOWCK
pCIICHHUS,  COMOCTABNIATH  CBOH
CYKJICHUS C CYKACHUAMH IPYTuX
YYaCTHUKOB Jiasora,
00HapYKUBATh paznuyue u
CXOJICTBO MO3MLIUH, B KOPPEKTHOM
thopme (hopmynrpoBaTh
pasHorIacks, CBOM BO3pakEeHHUS;

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

BBICTYIUIGHHST C y4eToM 3ajad
Npe3eHTallud H  0COOCHHOCTEH
ayJIUTOpHUH.

0) coBMecCTHasl eITebHOCTB! 2) coBMeCTHas AEATENbHOCTb:

— TIIOHHUMaTh U UCMOJIB30BAThH MPEUMYILICCTBA — IIOHHUMAaThb u HCII0JIB30BaTh

KOMaHIHON M MHAUBUAYaIbHOU PaOOTHI; IpeUMYIIECTBA  KOMaHIHOM U

— BBIOMpaTh TEMATHKY U METOJIbI COBMECTHBIX UHIUBUAYyaIbHOW  paboTBl  MpH

JICUCTBUH C y4ETOM OOLIMX WHTEPECOB U pelieHnu y4e0HBIX 3ajad4,
BO3MOYKHOCTEN KaXK/IOTO 4JIeHA KOJIJIEKTHUBA; OPUHUMATh  I€Nb  COBMECTHOM
— IIPUHHUMATh LIEJIH COBMECTHOM AEATEIbHOCTH, NEATEIBPHOCTH, IUTaHUPOBATh
OpraHu30BBIBATh U KOOPAWHUPOBATH OpraHH3aLMIO COBMECTHOH paboTHl,
NEWCTBUS 110 €€ JOCTHIKEHUIO: COCTABISITh 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 KOMaHIbl B 001t — y4JaCTBOBaThb B I'PYIIIOBBIX q)OpMaX
Pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPHSM; pabotel  (oGcyxaenus,  oOMeH

IIpeAIaraTb HOBBIE MPOEKTHI, OLIEHUBAThH HIECU
C TTO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH,
NIPaKTU4YECKOW 3HAUUMOCTH;

KOOPIAMHUPOBATb U BHIOIHATH PaboTy B
YCIIOBHSAX PEabHOT0, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOAEHCTBUS;
OCYIIIECTBIISITh TIO3UTHBHOE CTPATETHIECKOE
TIOBE/ICHHE B PA3INYHBIX CUTYAIHAX,
MIPOSIBIIATH TBOPUECTBO U BOOOpaKeHNE, OBITH
VMHHIMATHBHBIM

MHEHHH, "MO3TOBBIE MTYPMBHI"' 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
PETyASTHBHBIMHU
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 YIETOM HMEIOIIIXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M
MIPEANOYTEHUN;

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 HMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH,

— apryMEHTHPOBAThH n
KOPPEKTHPOBAThH BapUaHTHI
pelieHnid ¢ y4eToM  HOBOW
WHPOPMAIIIHL.
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OLICHUBAaTh NPUOOPETEHHBIN OIBIT;
CII0cO0CTBOBATH (POPMHUPOBAHHIO U
MIPOSIBJIICHUIO IHUPOKOH IPYIULNH B Pa3HBIX
o0JacTsaX 3HaHMH, TOCTOSIHHO HOBBIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH
KOPPEKTUBBI B JIEATENLHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YyIHTATOB LEIISM;

BJIQJICTh HABBIKAMH IMO3HABATEIILHOU
pedIIeKCHuu KaKk OCO3HAHUS COBEPIITAEMbIX
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 0 UX CHUKEHHUIO;

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

CaMOpETyJINPOBaHUs, BKIIIOYAIOIIET0
CaMOKOHTpPOJIb, YMEHHUE TPUHUMATH
OTBETCTBEHHOCTH 32 CBOC TOBEJICHHE,
CIOCOOHOCTD a/IaITUPOBATHCS K
SMOLIMOHAIBHBIM HU3MEHEHHUSAM H MIPOSIBIATH
THOKOCTB, ObITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTUBALIMY, BKIIOYAOUIEH
CTpEeMJICHHE K JOCTIDKEHHIO LIENIU U YCIIEXY,
ONTUMH3M, HHUIIMATHBHOCTb, YMEHHE
JICICTBOBATh, UCXOS U3 CBOUX
BO3MOKHOCTEH;

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

COIAIbHBIX HABBIKOB, BKIIFOUAFOIIIX
CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JOPYTUMH JFOAbMU, 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 pe3yibTara pPelleHUs
MaTeMaTHYECKOH 3a/1auu;

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

— OLCHUBATH COOTBCTCTBUC
pe3yabprata IeNd W YCIOBHSM,
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, TOHUMAasi CBOU HEAOCTATKH
1 IOCTOMHCTBA;

IIPUHUMATh 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) npumsiTHS ceOst 1 APYruX JEOACH:

— 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 TIPOIECC W Pe3yibTaT
paboThl, 0000111aTH MHEHUS
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 KAUYE€CTBO CBOETO BKJIaJa
B OOIIWI MPOAYKT 1O KPUTCPHUSIM,
chOpMYITHPOBAHHBIM y4aCTHHUKAMHU
B3aUMOJCHCTBHA.

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

OK 01. BeiOupares cnocoObsl pemeHHs 3aaa4 NPO(PEeCcCHOHATBHON IeATeNbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM 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 10 MPAaBOBOM U (PMHAHCOBOI rPaMOTHOCTH B Pa3IMUHBIX )KM3HEHHBIX CUTYaLlUsX;

OK 04. D¢ddexTrBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBisTh yCTHYIO M NMHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
si3b1ke Poccuiickoit Denepanuul ¢ yaeToM 0COOEHHOCTEH COIMABHOTO U KYIbTYPHOTO KOHTEKCTA;

OK 06. IIposBiATe TpaKJaHCKO-NIATPUOTHYECKYIO IO3HUIUIO, JEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJCHHE Ha OCHOBE TPAIUIMOHHBIX POCCUICKUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEITUTHO3HBIX
OTHOIICHU, TPUMEHATH CTAaHAAPThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXPaHCHHMIO OKpYXKAIOIIEH Cpelbl, pPecypcocOepexeHuto,
NPUMEHSATh 3HAaHUS 00 W3MEHEHHMH KIMMaTa, MPUHIUIBL OepexIMBOrO MPOU3BOJICTBA,
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
(bu3nyecKoi MoAroTOBIEHHOCTH;

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

IIK 1.1. O6pabaTbiBaTh NEPBUYHBIC OYXTAITEPCKUE TOKYMEHTHI;

IIK 1.2. Pa3pabarbiBaTh U COTJIaCOBBIBaTh C PYKOBOJCTBOM OpPraHMU3AIlMU paOOunid TIaH
CYETOB OYXTaJITepCKOTO yueTa OpraHu3aluy;

I[IK 1.3. IIpoBoauTH y4eT NEHEXKHBIX CPEACTB, OPOPMISTH JCHEKHbIE U KaCCOBBIC
JOKYMEHTHI;

[IK 1.4. ®opmupoBarh OyxranTepckue MPOBOJAKH MO y4eTy aKTHMBOB OpraHM3alMH Ha
OCHOBE paboyero IjaHa CYETOB OYXTalITepCKOTo ydeTa.

IIK 3.2. OdopMasaTh miaaTekHbIEe JTOKYMEHTBI Ui MEPEUMCIICHHs] HaJoroB U cOOpoOB B
OIO/IKET, KOHTPOJIMPOBATH UX MPOXOXKICHHE MO PACUETHO-KACCOBBIM OAHKOBCKUM OIEPAIIHIM;

IIK 3.4. OpopmisaTh miaTexHble JOKYMEHTHI Ha MEPEYUCIEHHE CTPAXOBBIX B3HOCOB BO
BHEOIOJKETHBIE (POHIBI U HAJIOTOBBIE OPIaHbl, KOHTPOJIUPOBATH X MPOXOXKJICHHUE 110 PACYETHO -
KacCOBBIM OAHKOBCKHM OTIEpALUSIM.

I[IK 4.1. OtpaxaTh HapacTalOUIUM HTOTOM Ha CcYeTax OyXraiarepckoro yuera
UMYIIECTBEHHOE M (UHAHCOBOE IIOJIOKEHUE OpraHu3alM, ONPEAESATh  PEe3yJbTaThl
XO35IICTBEHHOMU AEATEIBbHOCTU 32 OTUETHBIN NIEPUOLT;

CootHomenne oo0mux kommerenuuii ProOC CIIO 38.02.01 DxoHOMHKA U
Oyxrajrepckuii y4yer, JUHYHOCTHBIX Pe3yIbTATOB U MeTaNnpeIMeTHbIX Pe3yJIbTAaTOB

OO0mue KoMMIeTeHIUH JIM4HOCTHBIE Pe3yabTAThI MetanpeametHble pe3yasratel @®OOII COO
PIrocC CI10 38.02.01 ®OII COO
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OK 01. Beibupats criocoOb
pemieHus 3a1a4q
podeCCHOHATHHOM
JeSTEITLHOCTH
MNPUMEHUTENHHO K
Pa3IMYHBIM KOHTEKCTaM;

8) [IEHHOCTH
MO3HAHMUS:

— c(hOopMHPOBAHHOCTh
MHUPOBO33pCHHS,
COOTBETCTBYIOLIETO
COBPEMECHHOMY YPOBHIO
pasBuTHS HAYKH u
00IIIECTBEHHON TIPaKTHKH,

— [IOHUMaHHEe MaTeMaTHIECKOH
HayKu KaK cdepsl
YeJI0BEUECKOH IeITeTLHOCTH,
9TamoB  €¢  Pa3BUTUS U
3HAYUMOCTH JJISL  Pa3BHUTHS
[MBUITH3A1IHH,

Hay4YHOTO

— OBJaJICHUE S3BIKOM
MaTeMaTHKH u
MaTeMaTHYeCKONH KyJIbTYpOi
KaK CpEICTBOM  IO3HAaHUS
MUpa,

—TOTOBHOCTh  OCYILECTBIISITh
MIPOEKTHYIO "
UCCIIEZI0BATENbCKYIO
JIeSITebHOCTh

WHAWBUAYAJIbHO U B TPYTIIIE.

1) 6a30BBIC JIOTUIECKUE NCHCTBHS:

BBIBJIAITD U XaPAKTCPU30BATh CYHICCTBCHHBIC

MPU3HAKU MaTeMaTHYECKUX 00BEKTOB,
TIOHSATHIA, OTHOIICHUA MEXKAY MOHSATHSIMH,
(hopMyIHpOBaTE  ONPEACICHHUS  TOHSITHIA,
yCTaHABJIMBATh  CYIIECTBEHHBI  NpHU3HAK

K1accu(UKaIK, OCHOBAHUSA ISl 0000IICHHS U
CpaBHEHHUSI, KPUTEPHUH TIPOBOJMMOTO aHAJIH3a;
BOCIIPUHHUMATB, ¢hopmynupoBatb u
NpeoOpa3oBbIBATh CYXKCHUS: YTBEPAUTEIbHBIE
W OTpUIATEeNbHble, €IUHWYHBIC, YacTHBIE U
o0I111e, YCIOBHEIC,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBS3M M NpOTHBOpeuHsi B (akrax,
JIAHHBIX, HAONIONEHUAX M  YTBEPXKICHUSIX,
npemiaratb  KPUTEPUM /ISl BBISIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JieNlaTh BBIBOJIBI C HCIIOJNB30BAaHHUEM 3aKOHOB

JIOTHKH, JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKITIOUEHHI o
AHAJIOTHH;

MPOBOJUTH CaMOCTOSATENLHO [OKa3aTeIbCTBA
MaTeMaTHYECKHX YTBEP)KICHUH (TIpsMBbIE U OT

MPOTHBHOTO), BBICTPAUBaTh APryMEHTALHUIO,
PUBOJUTL IMPUMEPBl U  KOHTPIPUMEDSI,
00OCHOBBIBaTh COOCTBEHHBIE CYXIEHUS U
BBIBOJIBI;

BBIOMpATh croco0 pemeHus ydeOHOM 3amaun
(cpaBHMBaTh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh Hambojee MOAXOMAMUNA C Y4eTOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

2) 6a30BbIEC UCCIIEIOBATENBCKUE JCHCTBHS:

HCIIOJIb30BaTh BOIIPOCHI KaK
UCCIICAOBATC/IbCKIUIA HHCTPYMEHT —IIO3HAHMS,
(dbopMmynupoBaTh  BOMPOCH],  (uKcHpyroImUe
OPOTHBOPEYHE, MpOOJIeMy, YCTAHABIMBATH
HCKOMOE H JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

HPOBOHUTH CAMOCTOSITENBHO CIUIAHHPOBAHHBIH

9KCIIEPUMEHT, HCCIIeIOBaHUE o
YCTaHOBJICHHIO 0cOo0eHHOCTEeH
MaTeMaTHIECKOro o0BeKTa, SIBJICHMS,

NpOIIecca, BBIABICHUIO 3aBHCHMOCTEH MEXTY
00BEKTaMH, SBJICHUSMH, MIPOLIECCAMH;

CaMOCTOSTENHHO (HOpMyIHpOBaTh 000OIICHHMS
U BBIBOABI MO pE3yIbTaTaM MPOBEICHHOTO

HAONIIOIEHUS,  WCCIENOBAaHHUS,  OLIEHHBATh
JIOCTOBEPHOCTh ~ MOJYYEHHBIX  PE3YJIbTATOB,
BBIBOJIOB M 000OIIIEHMIA,

MPOrHO3UPOBATH BO3MOXKHOE pa3Butue

Iporecca, a TAaKKE BBIABUTATh ITPEAIIOTIOXKECHU S
0 €0 pa3BUTHUHU B HOBBIX YCIIOBUIX.

OK 02  Hcmonb3oBath
COBpEMEHHBIE cpezacTBa
TIOUCKa, aHaJN3a u
MHTEPIPETALNH
nHpopmanuy, u
nH}popMannoHHbIE
TEXHOJIOTUHI JUIst

OBnaneHre yHHBEPCaIbHBIMH TO3HABATEIHEHBIMHU
IEUCTBUSIMU:

3) pabora ¢ nHpOpMAarHeii:

BEIBIIATE Je(PUITUTEI WHPOPMALNH, JaHHBIX,
HEOOXOIMMBIX U OTBETa HA BOMNPOC M JUIS
peLIeHus 3a/1a4u;

BBIOMpaTh HMHGOPMAIMI0O W3 HCTOYHHUKOB
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BBIMOJTHEHHS
poQeCCHOHATHHOM
JIeSTEIILHOCTH;

3a1a4

Ppa3IHMUHBIX THIIOB, aHAIIM3UPOBATh,
CHUCTEMATU3UpOBATh U  HMHTEPIPETHUPOBATH
nHpopManMio pa3TUYHBIX BHIOB M (HOpM
MPEACTaBICHNUS;

CTPYKTYPHPOBaTh HH(OPMAIHIO, IPE/ICTABIATh
€e B PpaIMYHBIX (opMax, HILTIOCTPUPOBATH

rpaduyecky;
— OIEHMBaTh HAASKHOCTh HWH(OpMANUK MO
CaMOCTOSITEIIHHO cOpMyIHPOBaHHBIM
KPHUTEPHSIM.
6 TOBOTO BOCITUTAHUS: OgnazneHue UBEPCATBHBIMU  PETYIATHBHBIMU
OK 03 [IInanupoBaTh u ) TPY N . YHHBEp pery
TOTOBHOCTh K Tpyny, | AeHCTBHAMU:
peaTr30BBIBATH )
OCO3HaHHE nenHoctu | 1. camoopraHusanus:
CcOOCTBEHHOE
TPYIONIOOHS, —  COCTaBIIATH TUIaH, allTOPUTM pELICHHS 3a]auH,
pogheCCHOHATEHOE u 5 5
—  HHT K WYHBIM | — BBIOMpATh  CIT [IEHUS TOM
JINYHOCTHOE pa3BuTHe, epec pasit . pa Crocoo  pere 06 ydero
M I HOHAJILHOM UM nXcst B WU TBEHHBIX
NIpePHHIMATENHCKYTO chepa podecCHOHATBHO CIOUIMXCS  PEcypeo coOcTBe
eATENBHOCTD B JIEATENLHOCTH, CBASAHHBIM C BO3MOXKHOCTEH,
. MaTeMaTHKOM u -
npodeccuonansHoil  chepe, aTeMaTUKO ee apryMeHTHpoBaTh KOPPEKTHPOBATE
UCTIOIb30BaTh 3HAHHS IO TIpATOKCHHUAMH, BApUAHTBl ~ PEIICHUM C  y4ETOM  HOBOM
npasoBoii u  Qumancosoii |~ YMEHHE ; coepiiath , nHpopmanum.
IPAMOTHOCTH B pA3THYHBIX OCO3HaHHBIN BBIOOp OyayIieit | 2) caMOKOHTPOIIb:
npodeccuu U peaau3oBBIBATE | —  BIAIETh HaBbIKaMH MO3HABATENLHOM

JKU3HCHHBIX CUTYyallusIX;

COOCTBEHHBIC JKM3HEHHBIC
IUIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K
MaTeMaTHYECKOMY
00pa3oBaHMIO U
camMo00pa30BaHMIO Ha

IIPOTSHKEHUU BCEU KU3HU,

pediekCul  KaK OCO3HAHHS COBEPIIACMbIX
JIEUCTBUII M MBICIIUTENbHBIX MPOIECCOB, HX
pe3yJIbTaTOB, BJIAJIETh crocodaMu
CaMOIIPOBEPKH, CAaMOKOHTpPOJISL Ipoliecca U
pe3yJibTaTta pelleHns MaTeMaTH4eCKOM 3a1a4u;
IIPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT
BO3HUKHYTh IIpU PELIEHUH 3aJa4d, BHOCHUTH

— TOTOBHOCTH K aKTHBHOMY KOPPEKTHUBEI B JEATEIBHOCTh HA OCHOBE HOBBIX
y4acTHIO B peLieHnu 00CTOSTENbCTB, AAHHBIX, HAHJEHHBIX OIHMOOK,
HPAKTHYECKUX 3a1aq BBISIBJICHHBIX TPYIHOCTEH;
MaTeMaTHYeCKON —  OLICHMBATh COOTBETCTBHE pe3yiabTaTa LENH H
HaIlPaBJICHHOCTH; YCIIOBUSIM, OOBSICHATh HNPUYMHBI JOCTHKEHUS
WIH He JOCTIKCHUS pe3yabTaToB
JeATENbHOCTH, HAXOAWTh OMIMOKY, JaBaTh
OLICHKY TIPHOOPETEHHOMY OIIBITY.
OK 04. DddextrBHO
< 8) LIEHHOCTH HAy4YHOTO Osnanenue YHUBEPCATbHBIMH
B3aUMOJICHCTBOBATE U .
TIO3HAHUS: KOMMYHUKAaTHBHBIMH JI€HCTBUSAMU:
paboTaTh B KOJIJIEKTUBE U )
KOMAHIIE: — c(OpPMHUPOBAHHOCTH 1) obuwenne:
’ MHPOBO33PEHHS, —  BOCIIPUHHMATH U (OPMYIHPOBATE CY)KICHHUS B
COOTBETCTBYIOLIETO COOTBETCTBHHM C YCIOBHSAMH M  LENSMH
COBPEMEHHOMY YPOBHIO o0mLIeHHs1, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh
pasBHTHSA HaYKH u CBOIO TOYKY 3PEHHS B YCTHBIX U MHCHMEHHBIX

OOIIIECTBEeHHOM MIPAaKTHKH,
TTIOHUMAaHNE MaTeMaTHIeCKON
HAyKH KaK cepsr
YeNOBEYECKON eI TeNbHOCTH,
STalloB €€  pa3BUTHUA H
3HAYUMOCTH [UISI Pa3BUTHSA
MBUIIA3ALINH,

OBIIaJICHUE SI3BIKOM
MaTeMaTHKA "
MAaTeMaTU4YeCKOH KYyJIbTYpOi

TEKCTaX, 1aBaTh MOSICHEHHS 110 X0y peLIeHHs
3aJayd, KOMMEHTHPOBaTh  IIOJY4CHHBIH
pe3yabTar;

B Xoje OOCYXIEHHs 3aJaBaTh BOIPOCH IO
CYIIECTBY OOCY)KIa€MOH TEMBI, MpPOOIEMEL,
perraeMoil  3aJayM, BBICKAa3bIBaTh  HJICH,
HalleJICHHbIC Ha TIOMCK penreHus,
COTIOCTABIISITh CBOU CY)KICHHS C CY)KACHUSAMU
JIPYrUX YYaCTHHKOB JUajora, oOHapyXHBaTh
pas3nuyane U CXOJCTBO MO3UINH, B KOPPEKTHOH

Kak CpeACTBOM  IO3HAHUS ¢opme dopMynHpOBaTH pazHOTIACHS, CBOW
MHpA, BO3PAKEHHUS;

— TOTOBHOCTH  OCYINECTBISTH | — HPEICTABIATh PE3YIbTATHl PELICHUS 3a1a4u,
MPOEKTHYIO u 9KCIIEPUMEHTA,  MCCIENOBAHMS,  IPOEKTA,
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HCCIICAOBATCIILCKYTIO
JACATCIIBHOCTD
UHAWBUAYAJIbHO U B I'PYIIIIC.

CaMOCTOSITENTBHO BBIOMpATh ¢dopmar
BBICTYIICHUS C YIE€TOM 3ajay MPE3CHTALUH U
0COOEHHOCTEH ayTUTOpHH.

2) COBMCCTHas NCATCIIBHOCTD:

OgnaneHue

MOHMMaTh W HWCIONb30BaTh MpPEHMYIIeCTBa
KOMaH/HOH ¥ WHIMBUAYaJbHOW paboTHl mpu
penieHnH y4eOHBIX 3aj1ad, MPUHUMATh IENb
COBMECTHOH  JIeSATENIbHOCTH,  IUIAaHUPOBATH
OpraHH3aIHIo COBMECTHOM paborhl,
pacrpenensiTb BUAbl paboT, I0roBapHBaThCA,
o0CyXnaTh TIpoliecC M pe3ynbrar paboThl,
000011aTh MHEHHS HECKONBKUX JIIOJICH;
y4acTBOBaTh B TPYMIIOBBIX (popMax padoThI
(oOcyxneHus, OOMEH MHEHUH, "MO3rOBBIC
HITYpMBI" ¥ HMHBIE), BBHINOJHATH CBOIO YacTh
paboThl M KOOPJIMHUPOBATH CBOM JICHCTBUS C
JPYrMMHU  4WIEHaMH KOMaHIbI, OLICHUBATh
Ka4ecTBO CBOET0 BKJIa/Ia B OOLIMH MPOIYKT MO
KPHUTEPHSIM, chopMyITHpPOBaHHBIM
Y4aCTHUKAaMH B3aHMMOJICHCTBUSL.
YHUBEPCAJIbHBIMHA PETYIATUBHBIMHU

IEUCTBUSIMU:
3) npuHATHS ce0s U IPYTUX:

MOHUMAaTh M HCIIOIBb30BATh MPEUMYIIECTBA
KOMaH/IHOM W WHIMBUAYaJbHOW pabOoThl MpHU
pelIeHny y4eOHbIX 3a/ad,

MIPUHUMATH LENb COBMECTHOW IEATENBHOCTH,

IVIAHUPOBaTh  OPTaHM3alMI0  COBMECTHOM
paboTel,  pacmpenenaTh  BHIBI  pabor,
JIOrOBapUBAThCS,

00CyKHaTh MpoLecC W pe3yibraT paboThl,
0000111aTh MHEHHUS HECKOJIBKUX JIIOMIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThI

(oOcyxnenusi, oOMEH MHEHU, "MO3TrOBbIC
MITYpMBI" U UHBIE),
BBIIIOJIHATH ~ CBOKO  4acThb  paboOThl |

KOOPAMHUPOBATh CBOM JEHCTBHUS C JIPYTUMH
WIeHaMHU KOMaH/Ibl,

OLICHNBATh KAa4eCcTBO CBOETO BKJIAJa B OOIIUH
HPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBUSL.

OK 05. OcymecTBiars
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
Y9eToM 0COOEHHOCTEN
COIMATIBHOTO U
KYJIBTYPHOTO KOHTEKCTa;

OK 06. IIposBnATH
IpakIaHCKO-
MIATPHOTHYECKYIO TTO3UIINIO,
JIEMOHCTPHPOBATH
OCO3HAaHHOE MOBE/ICHHUE Ha
OCHOBE TPaJUIIHOHHBIX
POCCHUICKHX JTyXOBHO-
HPaBCTBEHHBIX IEHHOCTEH, B

1) TpaXkIaHCKOTO BOCIIUTAHUSL:

— cOpMHUPOBAaHHOCTH
TPaXKJAHCKOU
o0ydJarorerocst KaK
AKTUBHOTO U OTBETCTBEHHOT'O
YJieHa
o011ecTBa,

IIO3UIHNH

poccHiicKoro
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TOM YHCJIE C yIEeTOM
TrapMOHH3AINA
MEKHAIMOHAJIBHBIX U
MEXPEJIUTHO3HBIX
OTHOIIECHWUH, IIPUMEHATh
CTaHJApPTHI
AQHTUKOPPYIIIMOHHOT O
TIOBEJICHMUS;

— TMpeAcTaBlieHUE 0
MaTEeMaTUIECKUX OCHOBax
(hYHKIIMOHUPOBAHUS
Ppa3IMYHBIX CTPYKTYD,
SIBJICHUH,

— Tpoueayp TPaXKJAHCKOTO

obmectBa (BBIOOpPHI, OIMPOCHI
" Jipyroe),

— yMeHHE B3aUMOJICHCTBOBATD C
COIMaJIbHBIMU MHCTHTYTaMH B
COOTBETCTBHH c nux
(YHKIMAMY 1 Ha3HAYEHHEM;

2) NaTPUOTHYECKOTO

BOCITHTaHUS:

— cOpMHUPOBAHHOCTH
POCCHIMCKON  Tpa’kIaHCKOM
WJIEHTUYIHOCTH,

— YBaXeHUS K TIIPOIUIOMY |
HaCTOSIILIEMY poccuiickoi
MaTeMaTHKH,

— I[IEHHOCTHOE OTHOIICHHE K
JOCTHKEHHUSIM pOCCHIICKHUX
MaTE€MaTUKOB M POCCHUHCKON
MaTEeMaTUYECKON IIKOJIBI,

— HCIOJIb30BaHUE ITHX
JIOCTHOKEHUI B JIPYTUX
HayKax, TeXHOJIOTHsIX, cepax
9KOHOMHUKH;

3) DyXOBHO-HPaBCTBEHHOI'O

BOCIUTAaHHUS:

— OCO3HaHHE JTyXOBHBIX
LIEHHOCTEH POCCUICKOTO
Haposa,

— chopMHpPOBaHHOCTD
HpPaBCTBEHHOTO CO3HAHMS,
3THYECKOTO IOBEICHHS,

CBSI3aHHOTO C TPAKTUYECKUM
NPUMEHEHUEM  JOCTH)KEHHUH
HayKH U  JICSITENbHOCTBIO
YUYEHOT O,

— OCO3HAaHHWE JUYHOrO BKJIaJa B
TIOCTPOEHHUE YCTOMYHBOTO
Oymyero;

OK 07. CogeiictBOoBaTh
COXPAaHEHHIO OKPYKaOLIEH

7) PKOJIOTMIECKOr0 BOCITUTAHUS:

— c(hOpMHPOBAHHOCTH
cpensl, (hopmnp .
9KOJIOTUIECKON
pecypcochepeskeHuto,
KYJIBTYPBI
MIPUMEHSTH 3HaHUS 00 YIBTYPEL,
TTOHUMAaHHE
M3MEHEHNH KJIMMaTa,
BITMSTHUA
MIPUHIUTIBI OEPEKITNBOTO
COIMATBHO-
MIPON3BOJICTBA, 3P dexTnBHO 1
. 9KOHOMHYECKHUX
JIeHCTBOBATH B
. TIPOLIECCOB Ha
YpE3BBIYANHBIX CHTYaLNX; pon
COCTOSIHHE
MIPUPOIHON u
COIMAIBHON Cpefbl,
— OCO3HaHHE
TII00aBHOTO
XapaxTepa
9KOJOTUIECKUX
podiiem,
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— OpHCHTAIHSA Ha
TIPUMEHCHHE
MaTeMaTHYEeCKHX
3HAHUU IS
pelreHust 3amad B
obmacTu
OKpYyXKaromien
Cpepl,

— IUTAHUPOBAHUE
TIOCTYITKOB u
OILIEHKH ux
BO3MOYKHBIX
MOCNECTBUN ISt
OKpYyKaromien
Cpebl;

OK 08. Ucnonb3oBaTh
cpenctea pusmyeckoit
KYJBTYPBI JJIsl COXPaHEHHS
U YKPEIUIEHUS 3710pOBbs B

4) 3CTCTUYCCKOI'O BOCITMTAHUA:
— OJCTCTHYCCKOC OTHOLICHHUE K
MHpYy, BKJIrOYas OCTCTUKY

nporecce MaTemaTqucmxv
npodecCoHabHOM 32KOHOMCPHOCTEH, 061)CKTO]3.,
JEATELHOCTH U 3anad, 3 pelIeHnH,
O ICPIKAHUS pacCyXICHUH,

HEOO0XOAUMOT0 YPOBHSI — BOCHPUUMYHUBOCTH K
(bmnquKOf;l MAaTEeMaTUYCCKUM  aClEeKTaM
IOArOTOBJICHHOCTH, pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pU3UIECKOro BOCTIUTAHHUS:

— chopMHPOBaHHOCTh ~ yMEHUS
NPUMEHITh MaTeMaTHYeCKHe
3HAHUS B UHTEepecax
3I0pPOBOrO M 0E30I1aCHOrO
o0pasza KHU3HH,

— OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3/I0pPOBBIO (3740pOBOE
NHUTaHKe, COAAHCUPOBAHHBIN
peXuM 3aHATHMA M OTHbIXA,
perynspHas ¢busnueckas
aKTUBHOCTb ),

— (¢uuyeckoe
COBEpILIEHCTBOBAHHE npu
3aHATHAX CIIOPTHUBHO-
0370pOBUTEIBHON
JIeATENbHOCTBIO;

IIpexmeTHbIe pe3ybTaThl 0cBOeHUs YueOHOro npeamera OYIIn.03 Maremaruka:

1) BmameHue MeToAaMM JOKa3aTeNbCTB, alTOPUTMaMU pELIEHHsS 3a/1ady; YMEHHE
(bopMynUpOBaTh OMPEIEICHUS, AKCHOMBI U TEOPEMBI, PUMEHSAThH UX, TPOBOJAUTH JI0Ka3aTeIbHbIC
pacCcyXJIeHHUs B XOJI€ pEIlIeHU 3aa4;

2) yMeHHE ONepUpoBaTh TMOHATUSAMHU: CTENEHb 4YHCNa, JorapudM UuCIa; yMEHUe
BBITIOJIHATh BBIYMCICHHE 3HAYCHUW © mpeoOpa3oBaHUS BBIPAXEHUH CO CTEMEHSIMU U
norapudmamu, MpeoOdpa3oBaHus JPOOHO-PAIIMOHAIBHBIX BEIPAKEHUII;

3) yMeHue onepupoBaTh MOHATUSMU: PAllMOHANBHBIE, UPPAIIMOHANBHEIE, IOKAa3aTeNbHbIE,
CTETEeHHbIE, ToTapu(PpMUIEeCKUe, TPUTOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

4) yMeHHe ONepupoBaTh MOHATHIMU: (DYHKIUS, HETIpepbIBHAS (QYHKIUS, MPOU3BOIHAS,
nepBooOpas3Hasi, ONMpeAeNCHHBI WHTETpal, yMEHHE HaXOJUTh MPOU3BOIHBIC JIIEMEHTAPHBIX
(GYHKIHH, UCTIONB3YS CIPaBOYHBIC MaTepUaibl; UCCIEAOBATh B MPOCTEUIINX CIydasx (yHKIIMH
Ha MOHOTOHHOCTb, HAXOIUTh HANOOJBIIINE M HAUMEHbBINNE 3HAYCHUS PYHKIIHIA; CTPOUTH TpauKu
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MHOTOWIEHOB C HCIOJBb30BAHMEM allapara MaTeMaTUYecKOTO aHalu3a; MPUMEHSTh
MIPOU3BO/IHYIO TIPU PEIIEHUH 3a7a4y Ha JIBM)KEHUE; pelaTh MPAaKTUKO-OPHUEHTHPOBAHHBIC 331a4H
Ha HanOOJBIINE ¥ HAMMEHBIIINE 3HAUCHUS, HA HAX0XKICHUE MTyTH, CKOPOCTH U YCKOPEHHS;

5) yMeHHe OnepupoBaTh NOHATHAMHE: pallioHaTbHast (GYHKIUS, TOKa3aTeabHas QYHKIHS,
creneHHast (pyHKuus, Jorapupmudeckas QyHKIHs, TPUTOHOMETpUYECKUE (QYHKIMH, 0OpaTHBIE
(GyHKIMU; YMEHHE CTPOWUTh TIpaduKd HM3y4eHHBIX (DYHKIHUH, HCIONB30BaTh TI'padUKu TMpHU
M3YYEHHUH MPOLECCOB M 3aBUCHMOCTEH, NMPH PEIICHUH 3a7a4d U3 APYIHX YUeOHBIX MPEIMETOB H
3a7a4d U3 peaNbHOM KU3HH;, BEIpAXXKaTh (JOPMYIIaMu 3aBUCUMOCTH MEX/y BEIIMYMHAMU;

6) yMeHHe peliaTh TeKCTOBbIC 3a/1a4d PAa3HBIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, IOIH U
YacTH, Ha JBU)KEHHE, pabOTy, CTOMMOCTb TOBapOB U YCIYI, HAJOTH, 3aJa4d U3 001acTH
VIpaBJICHUS! JIMYHBIMH M CEMEHHBIMH (DMHAHCAMH); COCTABIISATh BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA M KX CHCTEMBI 10 YCIIOBHIO 3a[a4H, HCCIIEIOBATH MOJIYICHHOE PEIICHUE H OLIEHUBATh
IIPaBJIONOA0OHOCTD PE3YIbTATOB;

7) yMEeHHE ONepUpOBaTh MOHATUSAME: CpeiHee apupMETHIECKOe, MeaHa, HanOOoJIbIIee 1
HauMeHbIIIee 3HAYECHUS, pa3Max, AUCIEPCHs, CTAaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH HWHQPOPMAIUIO, TPEACTABICHHYIO B TaOJHIax, Ha
Irarpammax, rpadukax, OTpakarollyro CBOMCTBA peaibHBIX MPOIIECCOB U SIBIICHUIA; TPEICTABIISATH
WHGOPMAIIHIO C TIOMOMIBIO TAOJUI] ¥ AUArPaMM; HCCIIEOBATh CTATHCTHYECKUE JTaHHBIC, B TOM
qrcie ¢ IPUMEHEHNEM rpauIeckux METOIOB U DIIEKTPOHHBIX CPEJICTB;

8) yMmeHue omnepupoBaTh NOHATHUAMHU: CIy4allHBIH OMNBIT W CiIydailHOe COObITHE,
BEPOSATHOCTh CIY4alHOTO COOBITHS; yYMEHHE BBIUUCIATH BEPOSITHOCTh C HCIOJIb30BaHUEM
rpadUYecKuX METOJIOB; TPUMEHSTH (QOPMYIBI CIOXKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOHMHATOpHBIE (aKThl U (GOPMYJIBI PH PEIICHUHU 3aJad; OICHWBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4JalHBIMH BEIMYMHAMM; YMEHHUE IPUBOJUTH IPUMEPHI IPOSIBICHU S
3aKOHa OOJIBIIKX YKMCE B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) ymeHue onepupoBaTh MNOHATUSAMH: TOYKa, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYIPaHHBIN yroJl, CKpPELUBAIOLIUECS IPSMbIE, TAPAIUIETbHOCTD M IEPIEHIUKYISIPHOCTD ITPSIMBIX
U IUIOCKOCTEH, Yrosl MEXIy MpsMBIMH, YrOJI MEXAY NPSAMOM M IJIOCKOCTBIO, Yrojl MEXIY
IUIOCKOCTSIMHU, PAacCTOSIHWE OT TOYKU A0 MJIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMHU, pacCTOSIHUE
MEX]ly IUIOCKOCTAMU; YMEHHE UCIIOJIb30BaTh IIPU PELICHUH 3a/jay U3y4EeHHbIE (DAKThl U TEOPEMBbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIEro MHUpA;

10) ymeHue onepupoBaTh MOHATHSIMU: MHOIOI'DAaHHHMK, CEYEHHE MHOIOIPAaHHHKA, KYO,
napajJiesienuine, npu3ma, nupamuaa, Gurypa 1 NoBEpXHOCTb BpaLLCHUs], IMIMH/P, KOHYC, 11ap,
cepa, cedeHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHIpPA, KOHYCa,
IUIOIIA/Ib TOBEPXHOCTHU MUPAMUBI, IPU3MBI, KOHYCa, HWIMHpPA, IUIOIaAb chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO HapajJiesienunesa, NUpaMuasl, TPU3Mbl, HUIMHIpPA, KOHYca, IIapa; yMEHUe
n300pakaTh MHOTOI'PAaHHUKM U MOBEPXHOCTH BpAILEHHUS, UX CEYEHUS OT PYKH, C IOMOUIbIO
YEepPTEeKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHE Ppaclo3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh [IPABUIIbHbIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHATUAMU: JIBKEHUE B IPOCTPAHCTBE, NOJO0HBIE (PUTYpPHI B
IIPOCTPAHCTBE; CIOJIb30BaTh OTHOIIEHHUE IUIONA/1eH TOBEPXHOCTENW U 00BEMOB 10J00HBIX HUTYP
IIPU PELICHUH 33/1a4;

12) ymeHHe BBIUUCIATH F€OMETPUYECKHE BEIMYMHBI (JJIMHA, YroJl, IUIOLa/b, 00beM,
IUTOIIA/b IOBEPXHOCTH), UCTIOJB3Ysl U3YUEHHbIE (POPMYIIBI U METO/IbI;

13) ymeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATSIPHOE MPOU3BEJICHHUE, YTOJI MEK/Y BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha 4YHCJIO; HAXOJUTh C MOMOINBIO H3YYEHHBIX (OpMYI
KOOPAMHATHI CEpeIMHbI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMsI TOUKAMU;

14) ymeHue BBIOMpATh MOJIXOAAIIUN W3YYEHHBI METOA JUIsl pELIeHHs 3a/layd,
pacro3HaBaThb MaTeMaTHyeckue (akTbl W MaTeMaTHYeCKue MOJAEIM B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJIEHHUIX, B MCKYCCTBE; YMEHHME IPHUBOJUTH INPUMEPHl MaTEMAaTHYECKUX
OTKPBITHUHA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKHU.
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15) ymenue omnepupoBaTh MOHATUAMH: ONPEIEICHHE, aKCMOMa, TeOpema, CIE/ICTBHE,
CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, PAaBHOCWIbHBIE (DOPMYIHPOBKHU; YMEHHE (POPMYTUPOBATH
oOpaTHO€ W TPOTHBONIOJIOXKHOE YTBEPXKAECHUE, NPUBOJUTH IPHUMEPHl U KOHTPIPUMEPHI,
MCIOJB30BATh METOI MATEMaTUYECKON HHIYKIIUU; TIPOBOJUTD JI0KA3aTEIIbHbIC PACCYKICHHUS IPU
pelIeHNH 3aa4, OLEHUBATh JIOTHYECKYIO MPAaBHIIBHOCTD PACCYXKICHUH;

16) ymeHue omepupoBaThb MNOHATHUSMHU: MHOYKECTBO, IOJIMHOKECTBO, OIEpallMd HaJ
MHOJKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Jjs ONWCAaHHS
peanbHBIX TPOILIECCOB M SIBICHUA M NPHU PEHICHWH 3ajad, B TOM YHCIE U3 APYrUX Yy4eOHBIX
MPEIMETOB;

17) ymenue omepupoBaTh MOHATHAMU: rpad, CBA3HBIN Tpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJ[aBaTh M ONKCHIBATH TIpadbl Pa3IUYHBIMH CIOCOOAMH; HCIOIB30BATh
rpadbl Ipu peleHny 3aay;

18) ymeHue cBOOOJHO OmNEpUPOBAaTh IMOHATUSAMH: COUETaHHE, IEPECTAHOBKA, YHCIIO
COUETaHM, YUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMEeHNE TPUMEHITh KOMOMHATOPHBIE (PaKThI
Y pacCyKJICHHs [T PEeIICHHS 3a/1ay;

19) ymenue onepupoBaTh HNOHATUSMHU: HAaTypallbHOE YHCIIO, LIE€JI0€ YHCIO, OCTATOK MO
MOJIYJIIO, PAIllMOHAIBHOE YHCIIO0, MPPAMOHAIBHOE YHCIO, MHOXKECTBA HATYPaJIbHBIX, IEIBIX,
palnMoHANBHBIX, JCWCTBUTEIBHBIX YHCET, YMEHHE WCIOJbh30BaTh NPU3HAKA JCITHUMOCTH,
HAaMMEHBIIHA OOIIUIA IETUTENb U HAaMMEHbIIIee 00IIee KpaTHOEe, aropuT™ EBKIIHIa TpH pereHu
3aJa4; 3HAKOMCTBO C PA3IMYHBIMH TIO3UIIMOHHBIMUA CUCTEMaMH CYHCIICHHUS;

20) ymeHue cBOOOIHO ONEPUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM MT0Ka3aTeaeM, KOpeHb
HATYpaJIbHON CTETIEHH, CTETNICeHb C PAllMOHAIBHBIM ITOKAa3aTelieM, CTENEeHb C JCHCTBUTEIHLHBIM
(BemIeCTBEeHHBIM) TTOKa3aTesieM, JIorapudM Yuciia, CHHYC, KOCHHYC W TaHTEHC MPOU3BOJIHHOTO
qucia;

21) ymeHue omepupoBaTh IMOHSTUSAMHU: TOXJIECTBO, TOXJECTBEHHOE IPeoOpa3oBaHUE,
yYpaBHEHHME, HEPABEHCTBO, CHUCTEMa ypaBHEHHMH U HEPABEHCTB, PAaBHOCUIBHOCTh YpPaBHEHHH,
HEpaBEHCTB M CHUCTEM, palMOHAJIbHbIE, HPPALUOHAIbHbIE, I0KAa3aTeJIbHbIC, CTEICHHBIE,
norapupMUUEcKue, TPUrOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbl C MOMOILBIO Pa3IMUYHBIX MPUEMOB; pelIaTh YpaBHEHMS,
HEpaBEHCTBA U CUCTEMBI C [TapaMeTPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JUIs
peleHusl MaTeMaTHYeCKUX 3a/1a4d U 3a/1a4 U3 pa3InyHbIX 001acTeil HayKu U pealbHOM KHU3HM;

22) yMeHHe CBOOOHO ONIEPUPOBATH MOHATUSAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIUA,
KoMIoO3uLusl (DYHKUMH, JTUHEHHass (QYHKIMs, KBaapaTUyHas (DYyHKLHSA, CTENEeHHas (DyHKLUHUS C
LEeJbIM [I0Ka3aTesleM, TPUIOHOMETpUYeckHe (YHKIMH, OOpaTHble TPUTOHOMETPUYECKUE
(GyHKIMH, MOKa3aTeabHas U Jorapudmudeckas GyHKIIUHA;, YMEHHE CTPOUTh I'papuku (QyHKIIUH,
BBITIOJIHATH TIpeoOpa3zoBaHus rpaguKoB GYHKIIHIA,

23) yMeHHe UCIOJb30BaTh rpaduku GyHKUMN Ui U3y4EHUS IPOLECCOB M 3aBUCUMOCTEN
IpU pelIeHUH 3ajad U3 JAPYTHX Y4eOHbIX IMPEeIMETOB W M3 PEaJbHOW KHU3HM; BbIpaXKaTb
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMUYMHAMU;

24) ymeHue cBOOOJHO ONEPUPOBATh MOHATUAMHU: YETHOCTh (PYHKIUH, NMEPHOAUYHOCTD
(GYHKUMH, OrpaHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTb (YHKIUH, 3KCTpeMyM (GYHKLUH,
HauOoJiplllee W HaWMEHbIllee 3HAueHUs (QYHKIUM Ha MPOMEXYTKE; YMEHHE IPOBOAUTH
ucclieioBaHue PyHKINH;

25) yMeHHe HUCNOJb30BaTh CBOMCTBA M rpaduku (QYHKIUH I pelieHus ypaBHEHUH,
HEpaBEHCTB M 3ajlay ¢ NapameTpamMu; U300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA
peleHni ypaBHEHUH, HEPaBEeHCTB U UX CUCTEM;

26) ymeHue cBOOOHO ONEPUPOBATH MOHATUAMU: TOCIEI0BATENBHOCTD, apu(pMeTHUECKas
Iporpeccusi, TeoMeTpuYeckass Iporpeccus, OECKOHEYHO yObIBaloLlass TreoMeTpuyecKas
IIpOrpeccus; yMEHUE 33/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCJIE C MOMOILIBIO PEKYPPEHTHBIX
hopmyu;

27) yMeHHe ONepHpOBaTh MOHITUAMHU: HEMPEPHIBHOCTh (DYHKIMHU, aCUMITOTHI Tpaduka
¢GbyHKIMHU, TIepBas U BTOpasl MPOU3BOJHAS (PYHKIIUH, T€OMETPUYECKUN U (PU3MYECKHI CMBICIT
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MIPOU3BO/IHOM, TepBOOOpa3Hast, ONPEACICHHBIN HHTETPAJ; yMEHHE HAXOJUTh ACHMITOTHI IpaduKka
(GyHKIMHU; yMEHUE BBIYUCIATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHNUS, YACTHOTO U KOMIO3ULIUU
GyHKIMH, HAXOIUTH YpaBHEHUE KacaTeNbHOH K rpaduKky QpyHKINH;

28) yMEHHE HCIOIh30BaTh IPOU3BOIHYIO JUTSI UCCIIEAOBAHUS (DYHKIIHMA, 1T HAXOXKACHUS
HAWJIYYIIEro PeHICHUs] B MPUKIIAJHBIX, B TOM YHCJE COLMATBHO-?KOHOMUYECKUX U (PU3HUECKUX
3aadax, Uil OTPEICICHUSI CKOPOCTH M YCKOPEHHs; HaXOIWTh IUIOMIATN M 00beMbl (GUryp c
MOMOIIIBIO MHTETpajia; MPUBOIUTH MPHUMEPHl MAaTEMAaTHYECKOTO MOJACIHPOBAHHS C MOMOIIBIO
muddepeHInaTbHBIX YPABHCHHIA,

29) yMeHue oneprupoBaTh MOHITUAMHU: KOMIUIEKCHOE YHCIIO0, CONPSHKEHHBIE KOMIUIEKCHBIE
9Huciaa, MOIYTh W ApPTryMEHT KOMIUIEKCHOTO 4HWCia, (opMma 3aluCH KOMIUIEKCHBIX YHCEI
(reoMeTpuyeckas, TpUTOHOMETpHYECKass H  ainrebpanyeckas), yMeTh  IMPOU3BOJIUTH
apu(pMeTHIECKHE JEHCTBHSI C KOMIUIEKCHBIMU YUCIIAMH; TIPUBOJUTH MPUMEPHI UCTIOIB30BaHUS
KOMIUIEKCHBIX YHCEIT;

30) ymeHue cBOOOJHO OINEpPUPOBATh MOHATHSMU: CpelHee apudMmeTHueckoe, MeauaHa,
HauOoJIbIlIee W HaWMEHbIee 3HAYEHUS, pa3Max, IHUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHWE IS
OTMCAaHMsI YHMCIIOBBIX JIaHHBIX; YMEHHUE HCCIIEOBATh CTaTUCTUYECKHE IAaHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKuX METOJIOB M DJIEKTPOHHBIX CpEACTB; TpaUUecKd HCCIIEA0BATh
COBMECTHBIE HAOIIOJICHHUS C TIOMOIIBIO THarpaMM pacCEHBaHUs U IMHEHHOW PETPeccui;

31) yMeHue HaxOUTh BEPOSITHOCTUA COOBITHIA C UCTOJIb30BaHUEM IpaUIECKUX METOJIOB;
MPUMEHSTH U PElIeHUs 3a7ad (POpPMYJIbl CIOKEHUS M YMHOXKEHHUSI BEPOSTHOCTEH, hopmyry
MOJIHOM BeposATHOCTH, popmyny bepHymin, komMOuHaTOpHBIE (QaKThl U QOPMYIBI; OLEHUBATH
BEPOSTHOCTH PEANBHBIX COOBITHIA, YMEHHE OIEpPHpPOBATh MOHATHSAMH: CITydaiiHasi BEIHYUHA,
pacmpesieieHue BEpOSTHOCTEW, MaTeMaTUYecKOoe OXKHUJaHue, JAUCIepCHs U CTaHAapTHOE
OTKJIOHEHHE CIydyallHOW BeNMYUHBI, (PYHKIUU paclpeieseHUs] W IJIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOI0 U HOPMAJILHOTO PacHpeleIeHnid; YMEHHE HCIO0JIb30BaTh CBOMCTBA M3YyYEHHBIX
pacnpezeneHui Ui pelieHns 3a/1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIMX YHCEII, METOIbI
BBIOOPOYHBIX MCCIEAOBAHNN; YMEHNE TPUBOAUTH IPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIINX YHCET
B MIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

32) ymeHue CBOOOJHO ONEPUPOBATh MOHATHSAMH: TOYKa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH YroJi, JABYTPaHHBIA yroy, TpeXTpaHHBIA Yrod,
NepeceKamIrecs, napaulebHble W CKPELIMBAIOUIUECS MpsMble, MNapajuIeIbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSIMBIX M IJIOCKOCTEH, YroJl MeXIy MPSIMBIMH, YrOJl MEXIY NMPSMON U
IJIOCKOCTBIO, YTOJl MEXTY MII0CKOCTSAMU; YMEHHE HUCIIOJIb30BaTh MIPH PEIICHUHU 334 U3Y4E€HHbIE
(bakThl 1 TEOpEeMbI IIJIAHUMETPUH; YMEHHUE OI[CHUBATH pa3Mephbl 0ObEKTOB B OKPYXKAIOILIEM MUPE;
YMEHHE OIEpUpOBaTh MOHATHSIMH: MHOTOTPAaHHHK, CEYEHHME MHOTOTPAaHHUKA, ITPABHJIbHBIM
MHOTOTPaHHUK, IpU3Ma, MupamMuaa, Gurypa u MoBEpXHOCTh BpallleHUs, HWIMHIP, KOHYC, IIap,
chepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHMS KOHyCa W IWIMHJIpPA, MNapajulebHble OCH WIH
OCHOBaHHUIO, CEYEHHE Iapa, IUIOCKOCTb, Kacawmiascs chepbl, HWIMHIpA, KOHYCa; YMEHHE
CTPOUTh CEYEHHE MHOTOTPAHHMKA, W300pakaTb MHOTOTPAHHUKHU, (UTYphl U TOBEPXHOCTH
BpAIlICHUs], UX CEUEHHUsS, B TOM YHUCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSIThH
CBOMCTBa reoMeTpuYecKuX (pUryp, caMmocTosiTeIbHO (GOPMYTUPOBATH OMPEICICHUS U3YyYaeMbIX
¢buryp, BbIJIBUraTh THIOTE3bl O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKHUX (UTYp, 000CHOBBIBATH
WIA ONpOBEprarh MX; yMEHHE MPOBOJUTH KJIACCHU(PUKALNIO GUTYp MO pa3IMYHBIM MPU3HAKAM,
BBITOJIHATH HEOOXOJUMBIE JIOTIOJIHUTENbHBIE TIOCTPOEHUS;

33) ymeHue cBOOOJHO ONEPHPOBATH MOHATHAMU: IUIOMIATL (QUIYpbIl, 00beM (UrYpBHI,
BEJIMYUHA YIJ1a, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEX/Ty MPSIMBIMHU, PACCTOSIHUE
MEX]ly IUIOCKOCTSIMH, IUIOIIAb C(ephl, IUIOIMaab MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHYCA,
HWIMHApA, 00beM KyOa, MPSMOYTOJIBHOTO MapajuieNienunea, MTUpaMuibl, TPU3MBbL, [UIHHApPA,
KOHYCa, [IIapa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX (HUTYD;

34) ymenue cBOOOJHO OINEPUPOBATH MOHATHAMM: JIBUXKEHHE, MapajljieNbHbIA HepeHoc,
CUMMETpPHsI Ha IUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue moaoous, mogo0HbIe
Gurypel; yMeHue pacro3HaBaThb paBHbIE M MOJOOHBIE (UIYpbI, B TOM 4YHCIE€ B MPHUPOJE,
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HCKYCCTBE, apXUTEKType; YMEHHUE MCIO0JIb30BaTh TI'E€OMETPUYECKUE OTHOILIEHUS, HaXOIUTh
reOMETPUYECKUE BEIMYMHBI (JIMHA, YTOJI, TUIONAab, 00bEM) MpH PEIIeHHH 33Jad U3 JAPYTUX
y4eOHBIX MPEIMETOB U U3 PEATbHOU KHU3HH;

35) ymenue cBOOOJHO ONEPHPOBATH MOHATUAMU: MPSMOYTOJIbHAS CUCTEMa KOOpPIMHAT,
BEKTOpP, KOOPAUHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpPA Ha
YHCII0, PA3JI0’KEHHUE BEKTOpa MO 0a3ucy, CKaIsSpHOE MPOU3BEIECHUE, BEKTOPHOE MIPOU3BE/ICHUE,
yroia MeXJy BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ MAJIs
pelIeHNs TeOMETPUUECKHX 3a/]1a4 U 3a/1a4 IPYrUX y4eOHBIX IIPEIMETOB; ONIEPUPOBATH MOHATUAMU:
Matpuna 2 x 2 u 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUN CMBICI OIIPEIEIUTES;

36) ymeHuEe MOJENHPOBATh PEATbHBIC CHUTyallMd Ha SI3bIKE MaTEeMaTUKHU;, COCTaBIISITH
BBIDKEHUS, yYpaBHEHUS, HEPABEHCTBA M HX CHUCTEMBl II0 YCIOBHUIO 3ajJjaud, MHCCIEN0BATh
MTOCTPOEHHBIE MOJIENIM C MCIOJb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATh MOITY4E€HHbII
pe3ysbTaT; CTPOUTHh MaTEMaTHUECKHE MOJIENH C TIOMOIIBI0 T€OMETPUUECKUX MTOHATHH 1 BEJIUYMH,
pelaTth CBA3aHHbIE C HMMM HPAaKTHUYECKUE 33a7ayd; COCTAaBJISATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATh MOJYYEHHBIM pe3ynpTaT; pemiarb MNpUKIaJHblEe 3aJadyd  CpeICTBaMU
MaTeMaTHYECKOI0 aHaJI13a, B TOM YHCIIE COLIMAIbHO-3KOHOMUYECKOTO U (PU3NYECKOTO XapaKTepa;

37) ymeHue BbIOUpATh MOAXOAAIIUN METO I pEeLIeHMs] 3a]Jaul; TOHUMaHUe 3HaYMMOCTH
MaTeMaTUKd B M3Yy4EHUM MPHUPOJHBIX U OOIIECTBEHHBIX IPOIECCOB M SBIEHUM; YMEHHE
pacrno3HaBaTh MpPOSBICHUE 3aKOHOB MaTEMaTHKU B HMCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKONW U MUPOBOM MaTeMaTUYECKON HAYKH.

3. COAEP KAHHME YYEBHOT O ITPEJIMETA OVYILII 03 MATEMATHUKA
(YIJIYBJIEHHBIN YPOBEHD)

1. Yuciaa ¥ BLIYMCJIEHUSA

Panmonaneapie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC
nepuoandeckue apoowu. [Ipumenenne npoOeli U MPOIICHTOB VIS PEIICHUS MPUKIIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW 1 peabHOU KU3HU.

JleiicTBUTEIbHBIC qrcia. ParmonanbHbIe n HMppaloOHAJIbHBIC qHCa.
ApudmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YncaaMu. MoIyib IEHCTBUTEIILHOTO Yncia U
ero cBoiictBa. [IpuGnmmkEHHBIC BEIYUCIICHHS, IPABUIIa OKPYIJICHUS, TPUKUIKA U OT[CHKA
pe3ynbTaTa BEIYUCICHUN.

Crenenb ¢ 11ebIM Moka3atesaeM. buaom Herotona. Mcnonb3oBanue moaxoasimeid GopmMbl
3aMUCH ACHUCTBUTEIBHBIX YHCEIT JUTsl PeIISHUS TPAKTUYECKUX 3a1a4 M TIPEICTABIICHUS TaHHBIX.

Apudmernyeckuil KOpeHb HATYPAIbHON CTENICHU U €r0 CBOMCTRA.

CreneHp ¢ pallMOHAJIBHBIM ITOKa3aTelieM M € CBOMCTBA, CTEMEHb C JCHCTBUTEIbHBIM
IOKa3aTeNeM.

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

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHTe€HC YHUCIIOBOTO apryMEeHTa.

2. YpaBHeHHUS U HEPABEHCTBA

ToxxnecTBa U TOKIECTBEHHBIE TPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YPABHEHHUS.

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

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

MHorouseHsl OT 0JITHOHM nepeMeHHO!. JleneHre MHOTrou/ieHa Ha MHOTOWIEH C OCTaTKOM.

Teopema bezy. MHoToIeHBI € IIeNbIMHA KOA(hGUITIEHTaAMU.

Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BRIPAKEHUH, COIEPKAIIUX CTENIEHU U KOPHHU.
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WppanmonansHble ypaBHeHNA. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX
YPaBHEHUH.

[loka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHNX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHS JOTAPHUPMHUECKIX
YpPaBHEHUU.

OcHoBHbI€ TpUroHomeTpudeckue Gpopmyinsl. [IpeodpazoBanre TPUTOHOMETPUYECKUX
BBIpaXKEHUI. Perenne TpuroHoMeTpuyeCcKux ypaBHEHHMN.

Pemrenne cucrem nMHENHBIX ypaBHEHUM. MaTpuiia CHCTEMBI JIMHEUHBIX YPABHEHU.

Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUIN CMBICT U CBOICTBA, BHIYMCICHUE €T
3HAYEHUS, IPUMEHEHHE ONPEIENUTENS ISl PELICHNs CUCTEMBI IMHEHHBIX ypaBHEHUH. Pemienne
MPUKJIAJHBIX 3a1a4 C MOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHUH. VccienoBanue nocTpoeHHON
MOJIENH C IIOMOIIBIO MAaTPUIL] U ONIPEAEIIUTEIEH.

[TocTpoenne MaTreMaTH4ECKUX MOJIEJIEH peaIbHOM CUTYallH C TIOMOIIBIO YPaBHEHHUN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEILIEHUI0 MaTeMaTUYeCKUX 3a/1ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

3. ®yHKuuHU U rpaguku

OyHkuus, crnocobsl 3amanus (yHKIUU. B3anmHo oOpaTtHble (yHKiuu. Kommnosuims
¢byukuuil. I'padux pynkunn. DnemeHTapHble peodpazoBaHus rpagukoB GyHKIUI.

Ob6nacTh onpeeneHuss 1 MHOKeCTBO 3HaueHui ¢pynkuuu. Hynu @ynkuuu. [Ipomexxyrku
3HakonocTossHcTBa. UETHple M Heu€THele QyHKIuM. Ileprmoguueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcumMymbl 1 MUHMMYyMbl QyHKIMH. Hanbosbiiee 1 HauMeHbllee
3Ha4eHUs QYHKIUHN Ha IPOMEKYTKE.

Jluneiinas, KkBaipaTU4YHAs U APOOHO-TMHEHHAs QYHKIIUU. DJIEMEHTAPHOE UCCIICIOBAHNUE U
MMOCTPOCHUE UX TPaPHUKOB.

CrenenHas GyHKIUS C HaTYpaJabHBIM U LIENbIM IToKa3aTeneM. E€ cBoiicTBa u rpaguk.

CBoiicTBa U rpauk KOpHs n-0i CTENEHN KaK QYHKIIMU OOpaTHON CTENEHH C HATypaJIbHbIM
II0Ka3aTeJIEM.

IToxa3zaTenbHast U jorapupmuyeckas GyHKIMH, UX cBOMCTBA U rpaduku. Vicnonb3oBaHue
rpaduKkoB PYHKIMH AJIs pEIICHUST ypaBHCHUM.

Tpuronomerpuueckas OKpPY)KHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (QYHKIHIL
YHCJIOBOTO apryMeHTa.

OyHKIMOHATbHbIE 3aBUCUMOCTH B pEaJIbHBIX ITpoLieccax U siBiIeHUsIX. [ paduku pearbHbIX
3aBUCUMOCTEN.

4. Havyana MaTeMaTH4eCKOI0 aHAJIU3a

[TocnenoBaTrenbHOCTH, CIIOCOOBI 331aHUS MTOCTeI0BaTeNbHOCTEH. MeToa MaTeMaTuyecKon
UHAYKIAA. MOHOTOHHBIE M OTIPAaHUYEHHBIE IOCIEN0BATENBHOCTH. McTOpUsS BO3HUKHOBEHMS
MaTeMaTHYeCKOTO aHaIN3a KaKk aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U reoMeTpuueckas —mporpeccuu. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBaroOIel reoMeTpUYecKON MPOrpeccHH.
JIuHeWHBII M OKCHOHEHUMAIBbHBIM pocT. Ywucino e. DopMyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne Nporpeccuu Ulsl pelIeH!s pealIbHbIX 3aJa4 IPUKIAIHOTO XapaKTepa.

HenpepbiBHble QyHKIMM ¥ HMX cBoiicTBa. TOUYKM pa3pbiBa. ACHMITOTHI TpadHKOB
¢ynkuuit. CBoiicTBa (pyHKIMH HENpPEpBHIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB Ul pEIleHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEPhIBHBIX (DYHKIIUH JUTsS peleH s 3a/1a4.
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[TepBas u BTOpas npousBoaHbie GyHKIHH. OnpeeneHne, reOMeTPUIeCKUi U (PU3UIeCKU
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIHH.

[IpousBoaHbIe Ar1eMeHTapHBIX (QyHKUUH. [Ipon3BogHAs CyMMBI, TPOU3BEACHNUS, YACTHOTO
Y KOMITO3UINH (DYHKLIUH.

5. MHoXkecTBa 1 JIOTHKA

MHoxecTBO, orepauu HajJ MHOXKECTBAaMU U X cBoMcTBa. [lnarpammel Diinepa— Benna.

[IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO arlrapara Jjisi ONUCaHUs pealibHbIX IIPOIIECCOB
U SIBJICHUH, IPHU PELICHUH 3334 U3 JPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTEMaTUYeCKOTO  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHHUS.

Harypanbubie u nensie uyucna. [lpumeHeHne NpU3HAKOB JAEIMMOCTH LENbIX YHUCEI,
HaubOoapIni o6muii aenutens (nanee — HOJl) u Haumensinee obmiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYIIO, adroput™Ma EBkiina Juist pelienrs 3a1au B LEJIbIX YUCIIaX.

KommnekcHple umncna. AnreOpanueckas M TpUTOHOMETpUYecKass (OPMBI 3amucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHCEJI Ha KOOPJIMHATHOW miockocTu. @opmyna Myaspa.

KopHu n-o#1 creneHn u3 KOMIUIEKCHOTO 4dncia. [I[puMeHeHne KOMIUIEKCHBIX YuCeN JUIs
peuieHns pU3NYecKux U reOMETPUUECKHX 3a1a4.

6. YpaBHeHUSsI U HEPABEHCTBA

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

OTO6Op KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHUU C TIOMOIIBI0 TPUTOHOMETPHUYECKOMN
OKPYXHOCTH. PernieHue TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS HPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl  pELIEHUS CHUCTEM W COBOKYNHOCTEH  palMOHAJIbHBIX,
UppalMOHANIbHBIX, TOKA3aTeNbHBIX U JIOTapU(MUUYECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEeMaTUYECKUX 3a/1ad U
3alad M3 pazNUYHbIX oOJacTed HAyKd W peajbHOW JKU3HHM, HHTEPHpPETalus MOJy4EeHHBIX
pe3ynbTaTOB.

7. ®OyHkuuM U rpaguKu

I'paduk xommosunyu GyHkuui. ['eomerpuueckne oOpa3sl ypaBHEHH M HEPABEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue metonwl penieHUs ypaBHEHUH U HepaBeHCTB. ['paduueckue MeTosbl
pelIeHns 3a1a4 ¢ napamMmeTpamH.

Hcnonb3oBanue rpadukoB (QyHKIMHA A7 MCCIEAOBAaHUS IMPOLIECCOB U 3aBUCHMOCTEH,
KOTOpPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYrHX Y4eOHBIX IPEIMETOB U pealbHON KU3HU.

8. Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre TpoU3BOTHON K UCCIIEIOBAHUIO (DYHKIMI HAa MOHOTOHHOCTD U 3KCTPEMYMBI.

HaxosxneHnne HamOOJIBIIET0 M HAMMEHBIIETO 3HAYEHWH HeNpepbIBHOM (YHKUIMU Ha
OTpE3KE.
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[IpumeHeHre NpPOU3BOAHON ISl HAXOXACHUS HAUIIYYIIErO0 PEIIEHUS B IPUKIATHBIX
3aavax, sl ONpENeNICHHs CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMylnod Hiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MEepBOOOpa3HBIX. [lepBoOOpa3HBIC 3IIEMEHTaPHBIX
¢bynkuuit. [IpaBuiia HaxoKASHUS IEPBOOOPA3HBIX.

NHuterpain. ['eomerprdeckuil CMbICI MHTETpaia. BeraucieHne onpeaenéHHoro nHTerpana
o popmyne Hetorona—Jlelibauna.

[Ipumenenne wuHTErpana Uis HAXOXKACHUS IUIOIAACH IUIOCKUX GUryp U O0OBEMOB
Ir€OMETPUUECKUX TEII.

[Ipumeps! pemenuit AU dpepeHnanbHbIX ypaBHeHuN. MaTemaTnueckoe MoJIeIUpOBaHUE
peaJIbHBIX MTPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPAaBHEHUH.

9. IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE OHATHSI cTepeoMeTpur. Touka, mpsimasi, IIOCKOCTb, MPOCcTpaHcTBO. [loHaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacrosiokeHre NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJIeNbHbIE U
cKpeluBaromuecs npsamele. [IpuzHaku ckpenuBaronmxcs npsMoix. [lapanaenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHble MpSIMble B MPOCTPAHCTBE, MapajlIeIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh HpsIMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTHpOBaHUe, n300paxenue Guryp. OCHOBHBIE CBOICTBA MapajIeIbHOIO MPOEKTHPOBAHUS.
N3o00paxkenue Guryp B mapajuieabHON MPOeKIUU. YTl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEXIy OpSIMBIMM B mHpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuieibHble IUIOCKOCTH,
CBOMCTBA MapaJlIeIbHBIX MIOCKOCTEH. [IpocTeiimue mpocTpancTBeHHBIE (UTYPHI HA TJIOCKOCTH:
TeTpa’ap, Napajieienunes, IOCTPOCHUE CEYECHUN.

[lepneHUKYISIpHOCTh MPAMOW W IUIOCKOCTU: MEPHEHIUKYISIPHBIE TMpSIMBIE B
MIPOCTPAHCTBE, MpsIMbIE MAapauleIbHble M TEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSAMOU U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYISIPHOHN IIIOCKOCTH.
OpTtoronanbHoe MpoekTupoBaHue. lleprneHnuKynsp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE OT NpPSMOM J0 IUIOCKOCTH, NpOeKuus GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIIPHOCTH ABYX ILTOocKocTel. Teopema
0 TPEX MEPIEHIUKYISIPAX.

VYTriabl B IPOCTPAHCTBE: YO MEXKAY IPAMOM U INIOCKOCTBIO, IBYTPAHHbBINA YroJ1, IMHEHHBIN
yroja JBYIpaHHOro yria. TpéXrpaHHbli U MHOrorpaHssle yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOICTBa IJOCKUX U JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JUJIsl TPEXIPAHHOIO YIJIa.

10. MHoOrOrpaHHuKH

Buzabl MHOrorpaHHuKoB, pa3BEpTKa MHororpaHHuka. I[lpusma: n-yronpHas mnpusMma,
npsiMasi ¥ HAKJIOHHAs MPU3MBbI, O0OKOBasl U MOJIHAs TOBEPXHOCTh MPU3MBI.

[Tapannenenunen, NpsAMOYTOJIbHBINA Napajliesienunen U ero coiicrsa. Kparuaiimue nytu
Ha MOBEPXHOCTUM MHOrorpaHHuka. Teopema Oiinepa. IlpoctpanctBenHas teopema Iludaropa.
[Mupamupaa: n-yrosipHas mUpamujaa, NpaBuwibHAs M yceu€HHas nupamuabl. CoiicTBa pébep u
OOKOBBIX TpaHel MpaBUIbHON nHpamuibl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MTpaBUIIbHAS IPU3Ma U
NpaBUIbHAs NMHUpPaMUAA, MpaBUIbHAs TPEYrojibHas MUPaMUAa W NPABUWIBHBIA TeTpasap, KyoO.
[IpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3/p, JOAEKadAp U UKOCASP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHainu, yribl. [lnomans 6okoBoi
MIOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOM MPU3MBI, IIJIOIIa/{b OCHOBAaHUM, TeOpeMa 0 OOKOBO
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MOBEPXHOCTU MPsIMON mpu3Mbl. [lomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU NMPABHIBLHOU
IIAPaMHU/IbI, TEOPEMA O IIJIOIAAN YCEYEHHOM TMPaMUIBbI.

CuMMeTpHusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABWIBHBIX MHOTI'OI'PAHHUKOB.
CuMMeTpuss B MNpaBUIBHOM MHOTOIPAHHUKE: CHUMMETpHUS MapajUlesienuIea, CUMMETPUs
MIPaBUWJIbHBIX [TPU3M, CUMMETPUS PAaBUIbHON TUPAMHU/IBL.

11. BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IPOTUBOIOJIOKHO HaIlpaBJICHHbIE BEKTOpPbI. PaBeHCTBO
BEKTOpOB. [IeHCTBUS C BEKTOpaMmM: CIIO)KEHHE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA cliokeHus: BeKTopoB. CBOIICTBA yMHOKEHUS
BeKTOpa Ha yKcio. [loHsATHEe KoMIUTaHapHbIE BEKTOPHI. [Ipu3HaKk KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema o pa3jlokeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimMoyrosnbpHas cucrema KoopauHaT B npocTtpaHcTBe. KoopanHatel Bektopa. CBsi3b
MEeXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaMU TOYEK. YTOJI MEXJy BekTopaMu. CKalsipHOe
MIPOU3BEIEHNE BEKTOPOB.

12. Tesia BpaleHus

[lonsTHs: UMAMHApPUYECKas IOBEPXHOCTh, KOHMYECKas IMOBEPXHOCTh, cQepuyeckas
MMOBEPXHOCTh, 00Opa3yroIre moBepxHocTen. Tena BpaieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumuoe pacnosioxkeHue chepsl B MIOCKOCTH, KacaTeslbHas MIOCKOCTh K cdepe.
N300paxkeHue Ten BpalleHus Ha miIockocTy. Pa3BépTka mnHapa u konyca. Cummerpust cepsl
U 1apa.

O6béM. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME TPSAMOYTOJBHOTO
napamienenunena U ciaeactsus U3 He€. OObEM NPAMOM M HAKIOHHOM MPH3MBI, LWINHApPA,
nupaMuzbl 1 KoHyca. O0BEM 1mapa U apoBOro CETMEHTA.

KomOuHanmu Tten BpalieHuss U MHOrorpaHHMkoB. Ilpu3ma, BrnMcaHHas B LMJIMHID,
onucaHHas okojo IwinHApa. [lepecedenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHHUKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOI'PaHHUK WJIU TEJIO BPAIIEHUs.

[Inomans MoBepXHOCTH LMIIMHJIpPA, KOHYca, Iulomaab chepsl u e€ yacteid. [lomodue B
npoctpaHcTBe.  OTHomIeHHME O00BEMOB, IUIOIAAEH IOBEPXHOCTEH MOAOOHBIX  (uUryp.
IIpeoOpa3oBanue mnomobus, romMoTeTHs. PemieHue 3agay Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTpoenne ceueHHiI MHOTOIpPaHHMKOB M TeJd BpallleHUs: CEYEHUs LWIMHIpa
(mapajyuieIbHO M HEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca (IapajyieIbHOE OCHOBAHHUIO U
IIPOXOJsIee Yepe3 BEPILIMHY), CEUEHHS Iapa, METOJAbl MOCTPOEHUS CEYEHMH: METOJ CJEIOB,
METO/]l BHYTPEHHET'0 IPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYILEH MIOCKOCTH.

13. BekTOpbI M KOOPJAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTse. Onepannu Haj BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.

CpolicTBa BEKTOPHOTr0 YMHOeHUs. [IpsmoyronbHas cucreMa KOOpIMHaT B IPOCTPAHCTBE.

Koopaunatsl BekTopa. Pasnoskenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIN METOT
IIPU PELICHUN T€OMETPUUECKUX 3a/1ad.

14. JIBu:keHMs1 B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. Orobpaskenus. J[Bmxenus u papeHcTo guryp. OOmime cBoiicTBa
JOBYOKEHUM. Buapl OBMKEHMI: NapajuleIbHBIA NMEPEHOC, LIEHTpadbHas CUMMETPHS, 3€pKajlbHas
CUMMETpHs, IOBOPOT BOKPYT npsamMoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.
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15. I'pa¢, cBsi3HbI1i rpag, myTH B rpade:

Hukier 1 enu. CteneHp (BaICHTHOCTH) BepIIuHbL. [ padpl Ha TIOCKOCTH. [lepeBbs.

CnygaitHble 3KCTIEPUMEHTHI (OTBITBHI) M CIIy4allHBIE COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTD Ciy4aiiHOTO COOBITHS. BIM30CTH 4acTOTBI M BEPOSITHOCTH COOBITHHA.
CrnyyaiiHble ONBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omneparuu HaJ COOBITHSMU: TIEpECeUeHnEe, 00bEIMHEHNE, TPOTUBOIIOJIOKHBIE COOBITHSI.

Huarpammsl Diinepa. @opmyiia ClI0KEHUs BEPOATHOCTEN.

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

®opmyna noaHo# BepositHocTU. Popmyia baiieca. HezaBucumeblie coObITHS.

bunapHplii cimywailHbIE  ONBIT  (WMCIHBITAaHME), Yycmex | Heyaada. HesaBucumbie
ucnelTanusa. Cepusi HE3aBUCUMBIX UCIIBITAHUMN /10 TepBoro ycrexa. IlepecranoBku U paxTopual.
UYucno coueranuil. Tpeyroapuuk [lackans. @opmyna 6uaoma HeloToHa.

Cepust He3aBUCHMBIX ucnblTaHuil beprymnu. Cny4aiiHelii BBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpesesieHus.
Onepanum  Haj ciaydyallHBIMM BeIWYMHAMHW. buHapHas cioywaiiHas BenwuuHa. [Ipumepst
pacrpeiefieHruid, B TOM YHCJIE TEOMETPUIECKOe U OMHOMHAIBHOE.

CoBMeCTHOE paclpeliefIeHHe JIBYX CIIy4allHbIX BeIWYMH. He3aBHUCHMBIE CllydailHbIe
BEJTUYMHBI.

Marematuueckoe OXUJaHHE CiIydailHON BenuuuHbl (pacmpenenenusi). I[Ipumepsr
MIPUMEHEHHs] MaTEMaTUYECKOTO 0KHUIaHus (CTpaxoBaHUe, JoTepes). MaTtemaTrdeckoe OKuaaHne
OWMHApHOW CIIy4alHOW BENWYWHBI. MaTeMaTH4YeCKOe OXXHJAHWE CYMMBI CIIyYallHBIX BEJIMYHH.
Marematuueckoe OXuAaHUe TEOMETPUYECKOT0 U OMHOMUAIBLHOTO pacipeeeHui.

Jlucniepcusi W CTaHAAPTHOE OTKJIOHEHHWE CIIydalHOW BEIMYMHBI (pacmpeencHus).
Jucnepcusi OMHApHOW CIydalHOW BEJNIMYMHBI. MareMaTuuecKoe OXKHJaHWUE MPOU3BEICHUS U
JUCIIEPCHUSI CYMMBI HE3aBHCUMBIX CIy4alHbIX BEJIMYUH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUANBHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTrOo
pacrpeneneHus.

HepaBenctBo UeObnméra. Teopema YeOwrméBa. Teopema bepHymm. 3akoH OOJBIINX
yucen. BpIOOpouHBIE MeTOn uccienaoBaHuii. Breibopounbple xapakTepucTuku. OleHHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpoCTEUIINX TUIIOTE3 C MOMOUIBIO
M3YUYEHHBIX pacipeieIeHu.

HenpepsiBHbie citydaiinble BenuuuHbl. [Ipumepbl. DyHKUIMS TIOTHOCTU BEPOSTHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHie W €ero CBOMCTBA. 3ajaud, NPUBOIAIINE K
MOKA3aTeIbHOMY pacCHpeleseHUI0. 3aayd, MPUBOJALUIME K HOPMAJIBHOMY PpaCIpEeAesICHUIO.
OyHKIMS TJIOTHOCTH BEPOSITHOCTH IOKA3aTeNBbHOTO pachpeleneHns, (YHKIUS TMUIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pacnpezeneHus. DyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacnpeneneHusl.

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

KoBapuanuss 1Byx ciydailHelx BennuuH. KoadduuumeHT nMHEHHONW KOppessiuu.
CoBmecTHBIE HAOMIOICHUS JBYX BeIMUMH. BbiOopouHblit KoahduiuenT koppensiunu. Paznuane
MEXAY JUHEHHON CBS3bI0 U NPUYMHHO-CIIEJCTBEHHON CBA3b0. JIMHENHas perpeccusi, MeToJ
HaWMEHBIINX KBaJIPaTOB.

B (¢enepanpHBIX M pErHOHAIBHBIX MpPOLEAYpaX OIEHKM KauecTBa 0Opa3oBaHUs
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HCIIOJIb3YeTCS TIepeUeHb (KOAU(UKATOP) paclpeIeICHHBIX TI0 KJIacCaM IMPOBEPSIEMBIX TPeOOBaHUM

K pe3ylbTaraM OCBOCHHsS OCHOBHOH 0Opa30BaTelIbHON IPOTPaMMBI

00pa30BaHUs U IEMEHTOB COAEPKAHUS 10 MaTeMaTHKe.
[IpoBepsiembie TpeOOBaHMS K pe3yJabTaTaM OCBOCHHS OCHOBHOHM 00pa3oBareiabHOM
nporpaMmsl (10 kiacc).

Kox
MIPOBEPSIEMOTO
pe3yabTara

[IpoBepsieMble peaMETHBIE PE3YIIBTAaThl 0CBOCHHS OCHOBHOU
00pa3zoBaTeabHON MPOTPaMMBI CPEeTHEro 00111er0 00pa30BaHUs

1

Yucna v BEIYMCIIEHUS

1.1

OnepupoBarh NOHATUSMHU: pPALMOHAIBHOE M JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs M JIECATUYHAS JPOOb, MPOLIEHTHI

1.2

Boinonuate  apudmMernyeckue  omepalud € pallMOHAIbHBIMH U
JNEHUCTBUTEIbHBIMU YUCIIAMU

1.3

BrmmmomagaTe HpI/I6J'II/I)KeHHI)Ie BBIYHUCJICHUA, UCITIOJIB3Ys ITpaBUJIia OKPYITICHUA,
ACIaTh NPUKUIKY U OCHKY pE3yjibTara BBIUHCIICHUI

1.4

OnepupoBarh MOHATHUAMU: CTENEHb C IEJBIM IOKA3aTeIeM, CTaHJapTHas
¢dbopMa 3anucu AEWCTBUTENBHOIO YHMCIIA, KOPEHb HAaTypalbHOW CTETEHU;
WCIIOJIb30BaTh MOAXOAAILIYI0 (OpMY 3alucy JEHCTBUTENBHBIX YHCEN IS
peuieHus NpakTUYECKUX 3a/1a4 U NPEACTaBICHUS JAHHBIX

1.5

OnepupoBarh NOHATUSMU: CUHYC, KOCHUHYC U TAHT€HC IIPOU3BOJILHOTO yIIa;
WCIOJIb30BaTh  3allUCh  MPOU3BOJBHOTO  yIJIa  4epe3  oOpaTHbIe
TPUTOHOMETpUUYECKUEe (DYHKIINH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OnepupoBarh MOHATHSAMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJOE,
paloHaIbHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE

2.2

BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHHUH U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS

23

BrimonusaTs Hp606p330BaHI/I$I LCJIbIX, PAIUOHAIIBHBIX WU UPPAlUMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ n plllarTb OCHOBHBLIC THUIIBI MLCJIbIX, PAaOWUOHAJIbHBIX M
HppallMOHAJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

2.4

HpI/IMeHHTL YpaBHCHUSA W HCPABCHCTBA MJIA PCIICHHUA MATCMATHYCCKUX
3alaq " 3a71a4 U3 pas3JIMYHbIX obOnmacreit HAyKu U peanLHoﬁ KHN3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCajJIbHBIC CHUTYyAllUWM HaA A3BIKC anre6pbl, COCTaBJIATDH
BBIPDAXKCHUSA, YPAaBHCHUA, HCPABCHCTBA IO YCJIIOBHUIO 3aa4H, UCCIICOAOBATH
IMOCTPOCHHBIC MOJCIIN C NUCIIOJIb30BAHUCM aIllliapara anre6pbl

OyHKIMH U TpaduKu

3.1

OmnepupoBark NOHATUAMU: (YHKIHS, CIOCOOBI 3aJaHusl (PyHKLUHU, 00IacThb
ONpeNieNIeHUs] M MHOXKECTBO 3HaueHW (yHKIUHU, Tpaduk QyHKIHH,

cpenHero oOiero
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B3aMMHO 00paTHbIe (PYHKIHH

OHGpI/IpOBaTB IIOHATUAMU: YCTHOCThP MW HCUYCTHOCTH (I)YHKI_II/II/I, HYIIN

3.2
(YHKITUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBath rpadukn GYHKIHHA U1 pEIICHUS YpaBHEHHHA
3.4 CrpouTth 1 yuTaTh rpauKu JIUHEHHON (YHKINU, KBAAPATUIHON (PYHKIIHH,
' CTETIeHHON (YHKIMH C IeJTBIM TIOKa3aTelleM
Hcnonb3oBath rTpaduku (QyHKOUE I KCCICIOBAHHS TIPOIECCOB H
35 3aBUCUMOCTEH NpH pElIeHUU 3aJad U3 JPYrux y4eOHBIX MPEIMETOB U
' peanbHOW  JKM3HH, BbIpaXaTh (GOpMYyIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMU
4 Havanma Mmaremarnyeckoro ananmsa
41 OnepupoBarh NOHATHUSAMHU: TOCIEAOBATEIbHOCTh, apupMeTHUecKas u
' reoMeTpuyecKkasl Iporpeccuu
49 OnepupoBarh MOHATHSAMHU: OECKOHEUHO YOBIBaIOILasi TeoMeTpuyecKas
' rporpeccus, CcyMMa 0eCKOHEYHO YObIBAIOIIEH reOMeTpUYeCKOl MPOTrpeccuu
4.3 3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOO0aMHU
44 Hcnonb3oBaTh CBOWMCTBA TMOCIEAOBATEIBHOCTEM MW MOPOTpecCHil A
' peuieHus peanbHbIX 3a1a4 MPUKIIAIHOTO XapaKTepa
5 MHoOXkeCTBa U JIOTHKA
5.1 OnepupoBarh NOHATUSIMHU: MHOXKECTBO, OIIEpALIMU HaJl MHOKECTBAMH
Hcnonps30BaTh  TEOPETUKO-MHOKECTBEHHBIM —anmapar Juisl  ONHMCAaHUs
5.2 peanbHBIX MPOIIECCOB U ABICHUM, PU PEUICHUH 3a/1a4 U3 IPYTUX y4EOHBIX
IPEeIMETOB
53 OnepupoBarh  MNOHATUSAMH:  ONPEICIICHHE, TEOpeMa,  CJIEICTBHE,
' JI0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN U CTAaTUCTUKA
6.1 Yurtare ¥ CTPOUTH TAOIUIIBI U AUATPAMMBI
6.2 OnepupoBarh  MOHATHUSAMH: cpeaHee  apudmernyeckoe, MeIHaHa,
’ HaubobIlIee, HAUMEHbIIIee 3HAYeHHEe, pa3MaX MacCHBa YUCIOBBIX JaHHBIX
OnepupoBarh MOHATUAMU: CIy4alHBIN SKCIIEPUMEHT (OIBIT) U CydaifHOe
coObITHE, DJIEMEHTapHOE COOBITHE (PIEMEHTApHBIM HCXOM) ClaydaifHOro
6.3 ONbITa; HAXOAUTh BEPOSATHOCTH B OMNbITaX C PABHOBO3MOXKHBIMU
CIIy4ailHBIMH COOBITUSIMU, HaXOJUTh U CPABHUBATH BEPOSTHOCTU COOBITUMN
B U3YYECHHBIX CIIyYallHBIX SKCIIEPUMEHTAX
Haxomute u ¢opMmynupoBaTh COOBITHS: TepeceueHre U OObeAuHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, TNPOTHBOIOJIOKHOE TaHHOMY COOBITHIO;

MOJIK30BATHCS AUarpaMmmamu Jitsiepa 1 GopMyIIoi CI0KEHUS BEPOSTHOCTEH
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IIpY pELIEHNH 3a]a4

OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAA BEPOATHOCTDb, HC3aBUCHUMBIC CO6BITI/ISI;

6.5 HaXOJUTh BEPOSITHOCTU C IOMOILBIO IpaBUJIa YMHOMKEHUS, C IOMOILBIO
JIepeBa CIy4ailHOTO OIbITa
6.6 [IpumMeHsTH KOMOMHATOPHOE MPABUIIO YMHOKEHHSI IPU PELICHUH 3314
OnepupoBarh MOHSATHUSAMH: HCTBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
6.7 UCTIBITAaHUH, yCIIEX W Heynada; HaXOJUTh BEPOATHOCTU COOBITHUH B CEepHU
' HE3aBUCHMBbIX MCIIBITAHUI 10 MEpBOro ycrexa, HaXOAUTb BEPOSTHOCTU
coObITHI B cepuu UctibiTaHui bepHymim
6.8 OnepupoBarh MNOHATHUSAMHU: CilydailHas BEJNWYMHA, pacIpeleeHne
' BEPOSITHOCTEH, AUArpamMma pacrpeaeicHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMM: TOUKA, MPsSIMasi, TIJI0CKOCTh
79 [IpuMeHSTh aKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX TPU PEIICHUHN
' reOMETPUYECKUX 3a/1a4
73 OnepupoBarh MOHATUSAMHU: MAPAIENIBHOCTh W MEPHEHAUKYISIPHOCTH
' NPSAMBIX U IJIOCKOCTEH
74 KnaccuduimposaTs B3aUMHOE pacloyioKeHUE MPSIMBIX M IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBarh NOHATHSAMU: JBYTPAHHBIN YroJI, TPAaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo ABYrpaHHOTO YIVIa, JTMHEHHBIN yrojl ABYTPAaHHOTO YIJIa, TpaaycHas
Mepa JABYI'PaHHOIO yIiia
76 OnepupoBarh NOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIIBI M HEBBITYKIbIA
' MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOI'PAHHUK
77 PacrioznaBaTh OCHOBHBIE BHJbI MHOTOTPAHHHMKOB (IUpaMHIa, MpHU3MAa,
' IPSIMOYTOJIbHBIN Tapaienenumnes, Kyo)
Knaccuduimpoath ~ MHOTOTPaHHHMKH,  BBIOMpas  OCHOBaHUS  JUIA
7.8 KJIaccu(UKaIMK (BBITYKIIbIE U HEBBIMYKJIble MHOTOTPAaHHUKH, IPaBUIIbHBIC
MHOTOTPaHHUKH, MIPSIMbIE U HAKIIOHHBIEC TTPU3MBI, TApAIJICIICIIUTICIb] )
7.9 OnepupoBarhb MOHATUSAMU: CEKYILAsA IJIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYEHUI MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CIIEI0B
CrpouTh ce4eHHsT MHOTOIPAHHMKOB METOJIOM CII€[OB, BBINOJIHSTH
7.11 (BBIHOCHBIE) MJIOCKHUE YEPTEKU M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp:
BUJ] CBEPXY, COOKY, CHU3Y
Permare 3amaun Ha HaxOXKJCHHE T€OMETPHUECKHUX BEIMYUH MO 00pasiam
7.12 WU aNropuTMaM, NPUMEHS HM3BECTHBbIE AHAIUTUYECKHE METOJbl MpPHU

peoIiCHMU  CTAHAAPTHBIX  MATCMATUYCCKUX 3aJa4 Ha  BBIYHUCJICHUC
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paCCTOSIHI/Iﬁ MCXKIAY ABYMA TOYKAMHM, OT TOYKHU IO HpSIMOfI, OT TOYKH OO0
IIOCKOCTH, MCKAY CKPCIIUBAOIIMMHUCS ITPAMBIMUA

7.13

Pemratp 3amaun Ha HAXOXKACHHWE TEOMETPUYECKUX BEIHYMH MO 0Opas3iam
WIM aIroOpuT™MaM, IPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOIbI IIPH
peUIeHUN CTaHAAPTHBIX MAaTeMaTHYECKUX 3aJad Ha BBIYHCICHUE YITIOB
MEXIY CKpPEIIMBAIOIIUMUCSA IMPAMBIMHA, MEXKIY NPSIMON U IUIOCKOCTBIO,
MEXY IIJIOCKOCTSIMH, IBYTPAHHBIX YIVIOB

7.14

BeraucinsaTe 00beMbl U TUIOIIAIU TIOBEPXHOCTEH MHOTOIPAHHUKOB (IIpH3Ma,
nupamMuaa) ¢ NpUMEHEHHEM (OpMYJl, BBIYHUCIATH COOTHOLICHUS MEXKITY
TIJTOIIAIIMH TIOBEPXHOCTEH, 00beMaMH MOJ00HBIX MHOTOTPDAHHUKOB

7.15

OnepupoBarh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U IUNIOCKOCTh CUMMETPHH (PUTYpBI

7.16

W3Bnekatp, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, NpeACTaBIEHHYIO Ha
YepTekax U pUCyHKax

7.17

[IpumensaTh reoMerpuueckue (PaxkTbl A PEIICHUS CTEePEOMETPUUYECKUX
3a/1a4, MPENOJIararollnX HECKOJIbKO IIIArOB PpEIICHHUs, €CIA YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

7.18

[IpumensaTs mpocTeilvie NpOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUICHUH CTEPEOMETPUUYECKUX 3a/1au

7.19

[IpuBoauTH MpUMEpPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpHUpOJE U
KU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

7.20

[IpuMeHsTh MOTy4YeHHBbIE 3HAHUS HA NPAKTHUKE: aHAJIU3UPOBATh pPeaslbHbIC
CUTYallMM ¥ IPUMEHATh U3YUYCHHbIE IOHATHS B MPOIECCE OUCKA PEIICHUS
MaTeMaTH4eCcKu cPOpPMYIUPOBAHHON POOIEMBI, MOJICTUPOBATh PEabHBIC
CUTyallMM Ha $3bIKE T'€OMETPHUM, HCCIENOBAaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MMOHATUH U TEOpeM, ammnapara aireopsl,
pemiare  MpaKkTHYECKUE  3aJadd,  CBA3aHHbBIE C  HAaXOXKJIECHUEM
TeOMEeTPUUYECKUX BEIUYUH

[IpoBepsiembie aneMenTsI conepskanus (10 kiacc)

Kon

[IpoBepsieMblii 2I€MEHT COJepKAHUS

Yucaa ¥ BEIYUCICHUS

1.1

Pammonanbhbie uncia. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOH, TNPOLIEHTHI,
OeCKOHEUHble MepuoauYecKkue JApoOu. ApHudMmeTndyeckue omepanuu ¢
pallMOHANBHBIMU ~ YHCJIaMH,  NpPeoOpa3oBaHMS  YMCIOBBIX  BBIPAKECHHH.
[Ipumenenue npoOelt W NPOLEHTOB JUIS peIIeHUs NPUKIATHBIX 33734 U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U PEAIbHON KU3HU

1.2

JleiicTBuTeNbHBIE  YHcha. PalMoHambHBIE W HMPpAlMOHAIbHBIE  YHUCIA.
ApudpmeTrnueckue omnepanuu ¢ JIeHCTBUTENbHBIMU uuciamu. [IpubmmkeHHbIE
BBIUMCIICHUS, TPaBUIIa OKPYIICHHSI, TPUKHJIKA U OLIEHKA Pe3ylbTaTa BbIYMCICHHH
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Crenens ¢ nensiM nokasareneM. CrangapTHas (opma 3amnucu JAeHCTBUTEIBHOTO

1.3 yrcia. Mcnonap3oBaHue MOAXOSIIEH (GOPMBI 3aIUCH IS CTBUTEIBHBIX YHCEN IS
pelIeHNs IPAaKTUYECKUX 3a]a4 U MPEICTaBICHUS TaHHbIX
1.4 ApupmeTnueckuii KOpeHb HATypalbHOM cTeneHn. [leiicTBus ¢ apupMeTHIeCKUMH
' KOPHSIMU HaTypajbHOW CTENECHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHI€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOX/I€CTBEHHbIE TPEOOPA30BAHUS
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUUYECKUE HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, peleHue HepaBeHCTBa. Metoa
' MHTEPBAIOB
2.4 Pemenue nenbix v qpoOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppaniMoHanbHBIX YpABHEHUN U HEPABEHCTB
2.6 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUH
27 IIpuMeHEeHNEe ypaBHEHHN M HEPABEHCTB K PEIICHMI0 MAaTeMaTHMYECKHX 3aJad U
' 3a/1a4 U3 Pa3IudIHBIX 00IacTe HayKH M pealbHOM YKU3HU
3 OyHKIUU U TpauKu
31 OyHKIuMsA, crnocoOsl 3amanus GyHkuu. ['paduk dyHkuu. BzaumHo oOparHbie
' dbyHKIIUHN
39 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHUM O¢yHkuuu. Hynu dyHKOuM.
' IIpomexyTKH 3HAaKOIIOCTOSIHCTBA. YeTHbIE U HeYeTHbIE (PYHKIIUU
33 CrenenHas (yHKUUS ¢ HaTypajJbHbIM M LeJbIM INoKa3areneMm. Ee cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHS N-0il CTEeNeHn
34 Tpuronomerpuueckass  OKPY)KHOCTb,  ONpPEIACIICHUE  TPUTOHOMETPHUECKHUX
’ (GYHKIMI YUCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro aHaiausa
41 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJlaHMsl HOcieaoBaTesibHOCTe. MOHOTOHHbBIE
' MIOCJIE0BATENBHOCTH
Apugpmernueckas W reoMeTpuyeckas IMporpeccuu. beckoHeuHo yObIBaromas
49 reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yOBIBAIOIIEH IeOMeTpUYECKOi
' nporpeccund. Popmyna CIOKHBIX MPOLEHTOB. MCnonp30BaHUE NMPOTPECCUM VIS
pELIeHNs peallbHbIX 33]1ad IPUKJIAJHOTO XapakTepa
5 MHoOXkecTBa U JIOTHKA
5.1 MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammbel Oiinepa - Benna.
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IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO ammapara i OIUCAHUS pPeajbHbIX
MIPOIIECCOB U SIBIICHUIA, TIPH PEIICHUH 33a]a4 U3 IPYTUX Y4eOHBIX MPEIMETOB

5.2

OnpeueﬂeHHe, TEOpEMaA, CICACTBUC, JOKA3aTCIbCTBO

Teopust BEpOSTHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne naHHBIX C TOMOMIIbIO Tabmun wu  guarpamm. CpenHee
apudmernyeckoe, MeAaWaHa, HAWOOJIbIIEE M HAWMCHBIIEE 3HAYCHHS, pa3Max,
JMCTICPCHUS ¥ CTAaHIAPTHOE OTKJIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CnyyaiiHble SKCIEPUMEHTHI (ONBITBI) M ClydailHble COOBITUS. DJeMEHTapHbIE
coObIThsA (MCX0bI). BepodaTHOCTh ciydailHOTO cOOBITHS. BIM30CTh 4acTOTHI U
BEPOSITHOCTH ~ coObITuM.  CiydaliHble  ONBITBI C  PaBHOBO3MOKHBIMU
JNIEMEHTAapHBIMU ~ COOBITUAMU.  BeposTHOCTM  coObITM B OmbITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU

6.3

Omneparuu HajJ COOBITHSIMHU: TIepeceYeHHE, OObEAMHEHUE, MPOTHUBOIOJIOKHBIC
coObITus. [Inarpammsl Diinepa. opmMyrna coKeHHs BEpOSITHOCTEN

6.4

VYciioBHas BEPOSATHOCTb. YMHOXEHWE BEPOSATHOCTEH. JlepeBo cirydailHOTO
skcriepuMenTa. @opmyna mosiHOM BeposTHOCTH. He3aBucumbie coObITHS

6.5

Kombunaropnoe mnpasmio ymHoxkeHus. I[lepectraHoBku u ¢akropuan. Ywucio
coueranuid. Tpeyronpauk [lackans. ®opmymna 6unoma HerotoHa

6.6

bunapHbIli CiydaiiHBI OMBIT (HUCTBITAHWE), yCIeX W Heymaada. HesaBucumbie
ucnbiTanusa. Cepusi HE3aBHUCHUMBIX UCIBITaHWM A0 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymu

6.7

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

I'eomerpust

7.1

OCHOBHBIC ITOHSTHSA CTEPCOMETPHHU. Tqua, npsAmMasa, IJIOCKOCTb, IMPOCTPAHCTBO.
ITonsaTue 00 AKCHMOMAaTH4YCCKOM IMOCTPOCHUHA CTCPCOMCTPUHU: AKCHOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

7.2

B3auMHoe pacnosnokeHHe TPSAMBIX B IIPOCTPAHCTBE: IEepeceKaroluecs,
napajjiesibHble M CKpelMBaroluecs: mnpsMsele. IlapamnenbHOCTh NpSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajielibHble MpsIMble B IPOCTPAHCTBE,
NapayieIbHOCTh TPeX MPAMBIX, NapalljebHOCTh MPSIMON U IUIOCKOCTH. YIVIBI €
COHAIIPABJIIEHHBIMM CTOPOHAMM, YroJd MEXKIY NpSIMBIMH B IIPOCTPAHCTBE.
[lapamnenpHOCTP  IUIOCKOCTEHM:  MapajljIeNIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNbHbIX Iuiockocteil. Ilpocreifmme mpocTpaHCTBEHHBIE (UIYphI Ha
IUIOCKOCTHU: TETpasip, KyO, napajuienenumnes, NoCTpoOeHHE CeUeHU

7.3

[lepneHIUKYISIpPHOCT NPSIMOKM M IUIOCKOCTU: NEPHEHIUKYISPHBIE IPSIMBbIE B
IIPOCTPAHCTBE, NPSMbIE NApauIeIbHbIE U TEPHNEHAUKYISPHBIE K IUIOCKOCTH,
MIPU3HAK MEPHEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpEMa O MpsIMOU
NEPIEHIUKYISIPHON IJIOCKOCTU. YIVIBI B IIPOCTPAHCTBE: Yrojl MEXIY NpsAMON U
IUIOCKOCTBIO,  JABYTPaHHBIA  YIoJI, JIMHEWHBIM yrojl [BYrpaHHOIO  YyIia.
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[lepneHIuKymsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKH A0 IJIOCKOCTH, PACCTOSIHUE
OT TOpsAMOM /O  TJIOCKOCTH, HOpPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
IlepneHIUKYIAPHOCTh  IUIOCKOCTEH: IMPU3HAK MNEPHEHIAUKYIIPHOCTH  JBYX
mockocrte. TeopeMa o Tpex nepneHauKyIsapax

7.4

[loHATHE MHOTOrpaHHMKA, OCHOBHBIEC JJIEMEHTbl MHOTOTPAaHHUKA, BBIIIYKJIbIE U
HEBBIITYKJIbIE MHOTOI'DAaHHHKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
[IpU3Ma, IPaHyd U OCHOBAHMsI IPU3MBIL, IpsMas U HaKJIOHHAs NPU3MBbI, OOKOBas U
IIOJIHAsl ~ IIOBEPXHOCTb  IIPU3MBI. [Tapayenenunen, IIPSIMOYTOJIBHBIN
napajuiesenuies u ero corcrsa. [Impammaa: n-yronpHas NUpaMula, TPAaHU H
OCHOBAaHHE NMHUPAMU/IbI, OOKOBAs U MOJIHASA MOBEPXHOCTh MUPaMUbl, IPABUIIbHAS
U yCEYeHHas MNUpamMuAa. OJEMEHTbl NpU3Mbl M mnupamuibl. llpaBunbHbIE
MHOTOI'DAHHUKH: MTOHATHE MPABUIBHOTO MHOTOTPAHHUKA, ITPaBUJIbHAS MIPU3Ma U
NIpaBUJIbHAsS TNHMpPAaMHJA, IpaBUIbHAs TPEYroJbHAas NUpamMuja W NPABWIBHBIN
TeTpasnp, KyO. IlpencraBieHune o MpaBWIBHBIX MHOTOTPAaHHHMKAaX: OKTayIp,
nojexasap U ukocasn CedeHus MpU3Mbl U TUPaMU/IbI

7.5

CI/IMMeTpI/IH B TIIPOCTPAHCTBC. CHUMMECTPHA OTHOCHUTCIIBHO TOYKH, prIMOI\/’I,
TIJIOCKOCTH. ONNEeMEHTHI CUMMCTPUHU B IHpaMHUAAX, nmapajiCjacnuieaax,
IMpaBHUJIBHBIX MHOT'OI'PpaHHUKAaX

7.6

Brruncnenue >1eMEeHTOB MHOTOTPAaHHUKOB: pebOpa, muaroHanu, yoiel. [lnomans
OOKOBOW TOBEPXHOCTH M TOJHOW TOBEPXHOCTH NPSIMON MNpPHU3MBI, IUIONIA/b
OCHOBaHUH, TeopemMa O OOKOBOH IMOBEPXHOCTH MpsAMOW mpu3Mbl. I[lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM NHpaMUABI, TeOpeMa O
IJIOMAad ycedeHHOW mmpamuasl. [lonsitue o6 oObeme. OObeM mNUpaMUIBI,
MIPU3MBI

7.7

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIy IUIOMIAISIMH
MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI

[IpoBepsiembie TpeOOBaHUS K pe3yJabTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHON IPOTPaMMBI

(11 xmacc)
Kon [TpoBepsieMble TpeIMETHBIE PE3YIBTATHI OCBOCHHS OCHOBHOM
MIPOBEPSAEMOTO 00pa3oBaTeIbHOM MPOTPaMMBI CPEAHET0 00IIero 00pa3oBaHUs
pe3yabrara
1 Yucna v BEIYACICHUS
OnepupoBarh MOHATUSAMU: HATypalbHOE, LEJIOE€ 4YHCIO; HCIOJIb30BaTh
1.1 NpPU3HAKU JETUMOCTH IENbIX YHUCel, pa3joKeHHe YHUClla Ha IpOoCThbIe
MHOKHUTENHN IS PEIIeHUs 3a/1a4
1.2 OmnepupoBark NOHATHEM: CTENEHb C PallMOHAJILHBIM IOKa3aTeIeM
13 OmnepupoBark MOHATHAMU: JIoTapu(M UuCIIa, JECATUYHBIE U HATYpaJIbHbIE
' Jorapupmsl
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpuMeHsATH CBOHCTBA CTENEHM JUId IpeoOpa3oBaHUsl BbIPAXKEHUIA,
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ONICPUPOBATL MOHATUAMU: II0KA3aTCIBHOC YPABHCHHWC W HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoImonHATe mpeoOpazoBaHMS BBIPAKEHUH, COAEpKAIIMX JOrapuMbl;
ONIEpUPOBATh MOHATUSAMM: JIOTapUPMHUUECKOE YpPAaBHEHHE U HEPABEHCTBO;
pelIaTe OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxomuts pemenus mpocTelmmx TPUroHOMETPUIECKMX HEPABEHCTB

2.4

OnepupoBarh NOHATUAMU: CUCTEMA JIMHEWHBIX YpaBHEHUI U €€ pelIeHuE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JJIs PEIICHUS] IPAKTHYECKUX
3az1a4

2.5

Haxonuts pemenns npocTelmmx CUCTEM U COBOKYITHOCTEN pAlIMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB

2.6

MonenupoBarh pealbHbIE CUTyalluM Ha S3bIKE aireOphl, COCTaBIATH
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 3aJayH,
HCCIIEI0BATh MTOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM armapara ajareopbl

OyHKIMU U TpaduKu

3.1

OnepupoBarh MOHATHAMM: TMepUOIMYEcKas (QYHKIUS, HTPOMEXYTKU
MOHOTOHHOCTH (YHKLHH, TOUYKH 3KCTpemMyMma (yHKUMHU, Haubousbliee U
HauMeHbllee 3HauYeHUs (YHKIUM Ha MPOMEXYTKE; UCIOIb30BaTh UX IS
rccaenoBanus GyHKINH, 3aJaHHOUN rpadukomM

3.2

OnepupoBarh MOHATUAMHU: TpadUKH MOKA3aTEIBHOU, JOTrapUPMUIECKON U
TPUTOHOMETPUYECKUX (QYHKUUN; H300pakaTb WX Ha KOOPAMHATHOU
MJIOCKOCTH M UCIIOJIb30BaTh JIJIsl PEIICHUs YpaBHEHUN U HEPABEHCTB

3.3

N300paxkarh Ha KOOPAUHATHOM MIIOCKOCTH I'papuKu TUHEHHBIX YpaBHEHUN
U UCTOJIb30BAaTh UX IS PEIICHUs] CUCTEMbI IMHEWHBIX ypaBHEHUI

3.4

Ucnonb3oBath rpaduku (QyHKOUE A7 KCCIENOBaHMS TMPOLIECCOB U
3aBUCHUMOCTEH U3 JPYruX y4eOHBIX TUCIUIUIMH

Havana maremaTnyeckoro aHamausa

4.1

OnepupoBarh MNOHATUAMM: HENpephIBHAS  (QYHKIUS, POU3BOAHAS
(yHKIIMM;, HCIIOJIB30BAaTh TEOMETPUYECKUA U (UBMYECKUH  CMBICI
MIPOU3BOHOM JJIsl peLIeHUS 3a/1a4

4.2

Haxoautb IIPOU3BOAHBIC QJICMCHTAPHBIX q)YHKHHﬁ, BBIYUCIIATH
ITPOU3BOAHBIC CYMMEBI, ITPOU3BCACHHUA, YaCTHOT'O (I)YHKLII/Iﬁ

4.3

Hcnonb3oBaTh  MPOU3BOJHYK ISl MCCIEAOBaHMA — (PyHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3ylbTaThl MCCIEJOBAHUS K
HOCTPOEHUIO TpapUKOB

4.4

Hcnons3oBath MMPOU3BOJHYIO JIA HAXOKACHUA HAWJIYYIICTO PCHICHUS B
NPUKIIAAHBIX, B TOM YHUCJIC CONUAJIbHO-3KOHOMUYCCKUX, 3aJa4ax

4.5

OHepI/IpOBaTL IIOHATHUAMMN! HCpB006p3.3Ha}I U HUHTCTpAJI; IMOHUMATb
TeOMeTpI/I‘-IeCKI/Iﬁ n (I)H3PI‘-ICCI(HI>1 CMBICJI MHTCIpaJia
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Haxogute nmepBooOpa3Hbie 3MeMeHTapHbIX (PYHKIIHMHA, BEIYUCIATH HHTETPa

4.6 -
o opmyne Hororona - Jleiibnuna
47 Pemiats npukiagHpie 3a1a4, B TOM YUCIIE COLHAIBHO-IKOHOMUYECKOTO H
' (U3NYIECKOTO XapaKTepa, CPeACTBAMH MaTEeMaTHUECKOTO aHaJI3a
5 Teopust BEpOSTHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEpPOSTHOCTH  3HAUEHUWM  CIIy4ailHOM  BEIUYMHBI  TIO
' pacrpeesieHIIO MM ¢ TOMOIIBIO AUarpamMm
OmnepupoBars TMOHATHEM MaTEMaTHYECKOTO  OXHJIAHUS, TPUBOJHUTH
59 MPUMEPHI TOTO, KaK MPUMEHSIETCS MaTeMaTH4ecKoe OKUAaHUE CITydaliHOM
’ BEJIMYUHBI, HAXOIUTh MAaTeMaTH4YeCKOe OXUJaHUE 10 JIaHHOMY
pacnpeneneHuo
53 Nmets npencraBieHue o 3akoHe OOJIBIINX YHUCEIT
54 HNmets npencraBieHne 0 HOPMaJIBHOM pacipeaeIeHUN
6 I'eomeTpus
OmnepupoBars MOHATHSAMH: IFUTHHAPHYECKAs] TTOBEPXHOCTh, 00pa3yIoIIne
6.1 MWIMHAPUIECKOW TIOBEPXHOCTH, LWIMHIP, KOHWYECKAas TOBEPXHOCTD,
' oOpasyrolue  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTD
6.2 Pacnio3naBath Tena BpamieHus (IWIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI TIOJYUEHHUS TEJ BPaAICHUS
6.4 KnaccudummposaTts B3auMHO€E pacnojoxkeHue chepbl U MI0CKOCTH
OnepupoBarh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAHHME CEIMEHTa,
6.5 BBICOTA CErMEHTa, IIApOBOM CIIOI, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA
IIAPOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00beMbl M IUIOHIAJM TOBEPXHOCTEH TeNn  BpalleHUs,
' TeOMETPHUUYECKUX TeJl C MPUMEHEHHEM (POPMYI
OnepupoBarh MOHSITUSAMH: MHOTOTPAaHHMK, BIIMCAHHBII B cdepy u
6.7 OTHMCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK WJIA TEJIO
BpallleHUs
6.8 BbIuncnaTh COOTHOIIEHUS MEXAY IUIOMAASIMU OBEPXHOCTEN U 0ObeMaMu
' NOJJOOHBIX Tel
6.9 N3o6paxars u3ydaemble (UIypbl OT PYKH U C NPUMEHEHHUEM HPOCTHIX
' YEepPTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKME 4YEpTEeKHM U3 PHCYHKOB MPOCTHIX
6.10 00beMHBIX (Uryp: BHJ CBEpXy, COOKY, CHH3Y; CTPOMTH CEUEHHUS Tell
BpallleHus
6.11 W3Bnekars, HMHTEPNPETHPOBATh M IPeoOpa3oBbIBaTh WH(POPMALHUIO O
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MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (HUrypaxX, IMpPeIACTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

[IpumensTe reomerpuueckue (axKTbl sl PEIICHHS CTEPEOMETPHUYECKUX
3a/1a4, MPEANOJIArarolX HECKOJIbKO IIArOB PpELICHHs, €CIH YCIOBUSA
IPUMEHEHHUS 33JIaHbl B ABHOM opme

6.13

OnepupoBarb NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

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

6.15

[IpumeHsTh npaBUiIO NapajuieIenunea Ipy CI0KEeHUN BEKTOPOB

6.16

OHGpHpOBaTB IMOHATHUAMMU: OCKAPTOBBI KOOpAHMHATBI B IMPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOPA, pPaBCHCTBO BCKTOPOB, KOOPAWHATHEI BEKTOPA, YI'OJI
MCKAY BEKTOPAMH, CKAIAPHOC MPOU3BCIACHUC BEKTOPOB, KOJUIMHCAPHBIC U
KOMILTaHaPHBIC BEKTOPHBI

6.17

HaxonuTe cyMMy BEKTOpPOB U POU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXKTY
BEKTOPAaMHM, CKaJIipHOE MPOU3BEACHUE, PACKJIaAbIBaTh BEKTOpP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3amaBarh MIOCKOCTh YPABHEHHUEM B JCKApTOBOM CHCTEME KOOPAUHAT

6.19

Pemarp mpocreiiime reoMeTpuueckie 3a1a4d Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a

6.20

Pemrars 3aJa4u Ha J0Ka3arCjIbCTBO MATEMAaTUYCCKUX OTHOIIICHUH H
HaXOXJACHUEC TI'COMETPUUYCCKHUX BCJIIMYHUH I10 06pa3uaM WK aJIrTOpUTMaM,
IIPUMCEHAA HU3BCCTHBIC METOAbI 1810)51 PEUICHUA CTaHJApPTHBIX
MaTEMaTUYCCKUX 3aJa4

6.21

[IpumensaTs mpocTeiliye NporpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

HpI/IBOI[I/ITL IPpUMEPBLI MATCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOAC H
JKU3HH, pACIIO3HABATH ITPOABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsTh MOMy4YEeHHBbIE 3HAHUSI HA MPAKTHUKE: aHAJIHU3UPOBATh pPeallbHbIC
CUTYaIlM{ ¥ IPUMEHATh U3y4EHHBIE MIOHATHUS B MPOIIECCE MOUCKA PEIIeHUs
MaTeMaTH4eCcKu cPOpPMYIUPOBAHHON POOIEMBI, MOJICTHPOBATh PEeabHBIC
CUTyallUM Ha A3bIKE T'€OMETPUH, HCCIENO0BATH MOCTPOCHHBIE MOJEIH C
UCTIONF30BAaHUEM T€OMETPUUYECKUX MMOHATUH U TEOpeM, ammapara aiareopsl,
pemiatb ~ MPaKTUYECKHE  3a/a4d,  CBSI3aHHbIE C  HAX0XKJICHHEM
T€OMETPUYECKUX BETUYNH

ITpoBepsieMbie anemenTsl coaepxanus (11 kmacc)

Kon

HpOBGpHGMBIfI OJICMCHT COJACPIKaHUSA

Yucaa ¥ BEIYUCICHUS
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1.1

HarypanbHubie u nenblie yncina. IIpu3Haky 1e1uMOoCTH LEIbIX YUCEN

1.2 CrerneHb ¢ pallMoOHaIbHBIM MOKa3aresieM. CBOMCTBa CTEIEHU
1.3 Jlorapudm uncna. JlecaTuyHbIe U HATYpaJIbHBIE JIOTAPU(MBI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpazoBanue BRIpAKEHUH, COJIEPKAIIUX JTOTAPHPMBI
29 [IpeoOpa3oBanue BBIPAKCHUH, COJIEPXKAIMUX CTEIEHH C PAlUOHAIBHBIM
' IOKa3arejieM
2.3 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHBIE ypaBHEHHSI M HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucteMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3a4a4 C IMOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYTHOCTH pallMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB
78 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHHI0 MaTeMaTHYeCKHX
' 3a/1a4 ¥ 3a7a4 U3 Pa3IMIHbIX 00IacTe HAyKH U PEATbHON KU3HH
3 OyHKIIUU U TpaduKh
Oynknusa. [lepuonnueckne ¢GyHkmuu. [IpoMexyTKun MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumymMbl 1 MUHUMYMBI (yHKIIUU. HamOosbiliee W HanMeHbIIEe 3HAUYCHUE
(YHKIMY Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u morapudmudeckas GyHKIIUHA, UX CBOHCTBA U TpadUKu
34 Hcnonws3zoBanue rpadukoB (QyHKIMA I PEIICHUS YPaBHEHUN W JIMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpadukoB (QYHKIUN AN HUCCIEIOBAHUS TPOILECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPhIE BO3HHUKAIOT MPHU PELICHUH 3a1ad U3 JPYruX y4eOHBIX
MIPEAMETOB U peajibHOM KU3HU
4 Hauana Mmaremarnyeckoro anainusa
4.1 HenpepsiBHble QyHKIIMH. MeTO] HHTEpBAIOB AJIs peIlIeH!s] HEPAaBEHCTB
4.2 [TpousBonHas pynkuuu. 'eomerpudeckuii 1 GU3NUECKUI CMBICT TPOU3BOIHOM
43 IIpousBosHbIe AMeMeHTAapHBIX (QyHKUUH. DOpPMYsBl HAXOXKAECHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (PyHKIMI
[IpumeneHne NPOU3BOAHON K HCCIENOBAHUIO (PYHKIMHA HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxxieHne HauOobIIero 1 HAaMMEHBIIEero 3HaueHHs! (PyHKIUU Ha

OTPE3KC
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4.5

[IpuMeHeHre TMPOU3BOAHOW JUIS HAXOXKICHUS HAWIYYIIEro pPEIICHHS B
NPUKIAJHBIX 33JadaX, IS OIpPEACNICHHs CKOPOCTH Ipolecca, 3aJaHHOrO
dhopmyoit wiu rpadurom

4.6

IlepBooOpa3nas. Tabnuia mepBooOpa3zHBIX

4.7

WuTerpan, ero reomeTpuueckuii 1 pu3ndecKkuil cMbici. Beruncinenue nunrterpaia
o ¢popmyne Herotona - JleliOHmMIa

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

5.1

YucnoBsle XapaKTEpUCTUKHU CIy4YalHBIX BEJIMYHMH: MAaTEMaTHYECKOE 0KUIAHHE,
JUucnepcuss M CTaHAApTHOE  OTKJIOHeHue.  [Ipumepsl  mpuMeHeHUs
MAaTE€MaTU4YeCKOro OXKUAAHUS, B TOM YHUCIIE B 33]1a4ax M3 NOBCEAHEBHOM KU3HH.
Maremarudeckoe oxulaHue OMHAPHOU ciay4aiiHON BelIMYMHBL. MaremaTuueckoe
OKHMJIAHUE CYMMBI CIIy4aliHbIX BEIMYMH. MareMaTH4ecKoe OXKHJIAHUE U
JMCTIEPCUSl TEOMETPUYECKOTO M OMHOMMAIILHOTO paclipeieIeHui

5.2

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

53

[IpuMepsl HeENmpepbIBHBIX  ClAy4allHBIX BenWYMH. lIoHATHE O MIOTHOCTH
pacnpezneneHus. 3anadu, IPUBOIANINE K HOPMAIbHOMY pactpenencuuro. [lonstue
0 HOPMaJIbHOM PACIPEEICHAN

I'eomerpust

6.1

Hunuuapudeckas MOBEPXHOCTb, OOpa3yloUINe LMIMHIPUUECKON MOBEPXHOCTH,
OCh LMIMHApUYECcKOW moBepxHocTu. Uunmaap: ocHoBanusi u  OoKoBas
MMOBEPXHOCTh, 00pa3ymolas u 0Cb, MJIOL[aAb OOKOBOM 1 MOJHON MOBEPXHOCTHU

6.2

Konunyeckass mOBEpXHOCTh, OOpa3yroIIUe KOHHMYECKOHW IMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH MoBepXHOCTH. KoHYC: OCHOBaHME M BepIIrHa, oOpasyrorias
U OCh, IUIONIAJAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYCHHBIM KOHYC:
00pa3syrolye 1 BEICOTa, OCHOBAaHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa w map: IEHTp, pamuyc, JAUAMETp, IUIONIAh MOBEPXHOCTH CQEPHI.
B3auMHoe pacnionokeHune chepbl U III0CKOCTH, KacaTelibHas TNIOCKOCTh K cdepe,
IJI01a b Cepbl

6.4

I/I306pa)KeHI/Ie TCJ BpalllCHUA Ha ITJIOCKOCTH. PEBBepTKa HUJIIMHApPA 1 KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpalllCHHUA WU MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIN
OKOJIO C(l)epLI, C(bepa, BIIMCAHHAA B MHOTOT'PAHHUK, WUJIA TCJIO BPpAIICHUA

6.6

[Tonsitne 06 o6beme. OcHOBHBIE CBOMCTBa 00BbeMOB Tel. Teopema 006 oObeme
NPSIMOYTOJIBHOTO TIapajuleNienuena W cieAcTBus u3 Hee. OObeM NIMIMHApA,
koHyca. OObeM 11apa U miomazb chepol

6.7

HOZ[O6HLI€ TCJIa B IMPOCTPAHCTBC. CooTHomeHHs MCXKAY IUIoIaasIMU
TIOBCPXHO CTCI‘/JI, oO0beMaMu o0 OHBIX TEJI

6.8

CeueHns HWIMHApa (napanneﬂLHo U NCPHICHAUKYIIAPHO OCI/I), CCUCHUA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHWIO U IPOXOAAIICC UCPE3 BCpI_I_II/IHy'), CCUCHUS 1Iapa
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6.9

Bekrop Ha miockoctu u B npocTtpaHcTBe. ClI0)KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YKUCII0. Pa3inokeHne BEKTOpaA 10 TPEM HEKOMIUIAHAPHBIM
BektopaMm. [lpaBuno mnapawtenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHHUEM IIPABUJI JCHUCTBUN C BEKTOPaMHU

6.10

[IpssMoyronpHass cuctemMa KOOpAMHAT B IMpOCTpaHCTBE. KoopauHaTtel BEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATax. Yros Mexay BekTopamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. Brluncienue yrinoB Mexay IPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOA ITPU PELLIEHUH FEOMETPUYECKUX 3a]1a4

Jlisl IpoBeAEHUsT €AMHOTO FOCYIapCTBEHHOTO 2K3aMeHa o Maremaruke (nanee - EI'D no
MaTeMaTuKe) UCIOJIb3YeTCs MepeueHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUH K pe3yiabTaraM
OCBOEHUS OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl CPEAHETO OOILEro 0Opa3oBaHuUs U IEMEHTOB

COZICpIKAHHUSI.

IIpu nposenenun EI'D mno wMaremaruke 0a30BOro YpOBHS M3 NEPEUHS

(komudukaropa) BEIOUpAIOTCS MO3UIIMH, COOTBETCTBYIOIMME (hefepaibHOM paboueil mporpamme
1o mMaremaruke (0a30BbIi YPOBEHB).

[IpoBepsiembie Ha EI'D mo maremarike TpeOOBaHHUS K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeapHON MPOTPAMMBI CPETHETO 0011eT0 00pa30BaHMS

Konx

[IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOEHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHETO 00IIET0 00pa30BaHMS
TpeOOBaHUS

1

Bnagenue MeronamMu J0OKa3aTenbCTB, AJTOPUTMAMM pEIICHUS 33734,
yMeHue (GOopMYyIHpOBaTh U OIEPUPOBaTh MOHITUSIMH: OTpEAeTICHHE,
aKCcuoMa, Teopema, CJEICTBUE, CBOWCTBO, MPHU3HAK, [0Ka3aTelbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIHpPOBAThH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KICHHE, MPUBOIAUTH MPUMEPHl U
KOHTPIPUMEPHI, HUCIOIB30BaTb METOJl MaTeMaTH4eCKON WHAYKIUH;
POBOJIUTH JI0KA3aTENIbHBIC PACCYKICHUS MPU PELICHUH 3a]1a4, OLEHUBATh
JOTHYECKYI0  MPAaBUIBHOCTh  PACCYXKJIEHUH; YMEHHE  OIEepUpOBaTh
HOHSTUSIMA: MHOKECTBO, MOJMHOXECTBO, ONEpalliy HaJl MHOXXECTBAMHU;
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juis OMUCaHUs
peanbHBIX MPOIECCOB U SIBICHUN W MPU PEIICHHU 33/1a4, B TOM YHUCIE U3
JIPYruX y4eOHBIX NPEIMETOB; YMEHHE OIEepUpOBaTh MOHITUAMHU: Trpad,
CBSI3HBIN Tpad, nepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OTHCHIBATh I'padbl pa3NIUYHBIMU CHOCOOAMM; MCIONB30BaTh rpadbl mpu
pellleHnH 3a1a4

YMeHue OIICpHUPOBATH MOHATHAMHU: HATYPAJIBbHOC YHUCIIO, LEJI0C YUCIIO,
CTCIICHb C LCJIbIM IMOKa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palluOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHb C JIENCTBUTEIbHBIM II0Ka3aTcJICM,
J'IOl"apI/I(I)M qucia, CHUHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIbHOTO 4YHCIJIA,
OCTAaTOK II0 MOAYII0, palUOHAJIBHOC YHUCIIO, HPPAlMOHAJIBHOC YHCIIO,
MHOXCCTBAa HATypPaJIbHbBIX, MCJIbIX, PallUOHAIBHLBIX, JIEMCTBUTEIIBLHBIX
YUCeJI; YMCHUC UCIIOJIb30BaTh NPU3HAKU NCIIMMOCTH, HaMEHBIINH 06H.IHI>1
JACITNUTCIIb U HANUMCHBIICC o6mee KpaTHOC, aJITOPUTM EBknuga IIpU pCHICHUN
3ala4y, 3HAKOMCTBO C pa3JIMYHbIMU MMO3UIUOHHBIMU CUCTEMAMU CUHUCIICHUS,
YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HAYCHUN U Hpe06pa303aH1/15{ BBIpa)KeHI/Iﬁ
CO CTCIICHAMU H J'IOFapI/I(I)MaMI/I, Hp606p8.30BaHI/ISI I[pO6HO-paI_II/IOHaJ'IBHBIX
BLIpa)KeHHfI; YMCHHUC OIICPUPOBATH TIIOHATHAMU: TOCJICAOBATCIIBHOCTD,
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apupMeTHUeCcKasi IPOrPeccHsi, TeOMETpUIecKas mporpeccusi, OECKOHEYHO
yObIBatoIass ~ reoMeTpUyYeckass  MpOrpeccusi;  yMEHHE  3a/aBarh
MOCJIEIOBATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE OIEPUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCIO, COIPSHKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJYIb W apryMEeHT KOMIUIEKCHOTO 4ucia, Gopma
3alliCU KOMIUIEKCHBIX 4YMCeNl (reoMeTpuyecKasi, TPUTOHOMETpUYECKas U
anredpanyeckas); yMeTh MPOU3BOJIUTH apUPMETHUYECKUE JEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAMH;  TPUBOJUTH  MPHUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YMCEJI; ONEpPUpOBaTh MOHATUSAMU: MaTpuua 2 X 2 u 3 x 3,
OTPEAETUTENIb MAaTPULIbL, FEOMETPUUYECKUN CMBICIT OTIPEAETUTENS

YMeHne onepupoBaTh IMOHATHAMH: PAlMOHAIBHBIE, HPPALMOHAIBHEIE,
MOKa3aTeNbHbIe, CTENEeHHbIe, JorapudMuyeckue, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATh NOHATUIMM:
TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPABEHCTBO,
CUCTEMa YypPAaBHEHMM M HEPABEHCTB, pPaBHOCWIBHOCTb YPaBHEHHI,
HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO DPA3JIMYHBIX MPHUEMOB; PEIIAaTh YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHSATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUI peuleHus] MaTeMaTH4ecKUX 3a/Jad M 3ajlad M3 pa3iIMuHbIX obiacteit
HayKH ¥ pEAIbHOW KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (YHKUIMS, UYETHOCTh (DYHKIIHH,
MEePUOANYHOCTh (YHKLIUHU, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH
GbyHKIIMK, SKCTpeMyM (DyHKIMHM, HanOOJbIIEe W HAaUMEHbIEe 3HAYCHUS
(YHKIIMM Ha TPOMEXKYTKE, HENpepbIBHAS (DYHKIIMS, aCUMNOTOTHI rpaduka
(GbyHKuMH, TiepBas M BTOpas MPOM3BOJAHAS (PYHKIUHU, T€OMETPUUYECKUN U
(bu3UYeCcKuid CMBICT TIPOU3BOJHOM, TepBOOOpa3Has, OMPEICICHHBIN
WHTErpaia; yMEHUE HAaXOAWTh acCHUMNTOTHl rpaduka (QyHKIUU; yMEHHE
BBIYUCIISTH IPOU3BOIHBIE CYMMBI, IIPOU3BEACHHUS, YACTHOTO M KOMITO3ULIUU
(GyHKIMIA, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduKy QyHKINN; yMEHUE
HAXOJUTh MPOU3BOJHBIC NEMEHTAPHBIX (DYHKIIMI; YMEHHUE HCIOIb30BaTh
IPOU3BOJHYIO JJIsi UCCIEAOBaHUA (PYHKIMM, HAaXOAUTh HauOONIbIINE U
HauMEHbIINE 3HAa4eHUA (QYHKIHM; CTPOUTHh TIpadUKH MHOTOYIEHOB C
UCIIONF30BAaHUEM  allllapara MaTeMaTH4ecKOro aHajiu3a; IPUMEHATH
MPOU3BOJHYIO JUIsl HAXOXKJICHHS HAWIY4IIEro pPelIeHus B MPUKIATHBIX, B
TOM YHCJI€ COLIMATHbHO-OKOHOMHYECKHX U (U3NYECKUX 3a/1auyax; HaXOIUTh
IUIOMIAIM U 00beMbl (PUTYp C MOMOIIBI0 UHTErpalia; MPUBOAUTH TPUMEPHI
MaTeMaTH4YeCKOTO MOJETUPOBAHUS C MOMOIIbI0 U dhepeHInaIbHbIX
YpPaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIMU, oOpaTHAs QyHKIHS,
KoMOo3uuuss QyHKIUH, JUHeHHass (QyHKUMSA, KBaJpaTuyHas (YHKIHA,
pauvoHanmbHass (QYHKIMS, CTeNeHHas (yHKUUs, TPUTOHOMETPUYECKHE
(byHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIMM, MOKa3aTelbHas MU
aorapupmuueckast (QyHKIUH, YMEHHE CTPOUTh TIpaUKU H3Yy4EHHBIX
(byHKIMI, BHIIONIHATE IpeoOpa3oBaHus rpadukoB (GyHKIUH, HCIIOIB30BATh
rpaduKy sl U3y4eHHs MPOLECCOB U 3aBUCUMOCTEH, NMPHU PeleHUH 3aja4
U3 JIpYTuX y4eOHBIX MPEAMETOB M 3ajla4 M3 peajbHOM KM3HM; BBIpaXKaThb
(opMynamMH 3aBUCUMOCTH MEX/y BEJIMYMHAMU; UCIOIB30BaTh CBOMCTBA U
rpaduku  QYHKIHMA JUIs pelieHus ypaBHEHHM, HEpaBEHCTB M 3ajady C
napameTpaMu; Hu300paxarh Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA
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pELIEHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HBIX TUIIOB (B TOM 4MCIE Ha
MIPOLIEHTHI, JOJM M YacTH, Ha JBWKEHHE, PabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 3aJlaud U3 O0JacTH YNpPaBJICHUs JIUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHS, YPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHMIO 3a1a4H, MCCIENOBaTh IIOIYYEHHOE pEIICHUE U
OIICHUBATh TPABIONONOOHOCTD PE3yIbTaToOB; yMEHHE MOJIEIINPOBATh
peanpHbIE CHUTyallMd Ha SA3bIKE MaTEMaTHK{; COCTAaBIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEAOBATh
IOCTPOEHHbIE ~ MOJAEIM C  MCIOJIb30BAaHUEM  ammapara  anredpsl,
MHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3ybTaT

YMeHne omnepupoBaTh MOHITHAMU: CpeaHee apumeTHdeckoe, MeauaHa,
HauOoJIbIlIee U HAaMMEHBIIIEe 3HAYCHUS, pa3Max, JUCIEPCUs], CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOrOo Habopa; yMeHHEe W3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIMIO, MPEACTABICHHYIO B TaOMUIAaX, HA AUarpaMMmax, rpadukax,
OTPAKAIONIYIO CBOMCTBA pEabHBIX MPOIIECCOB U SBIICHUM; MPEICTABIIATH
“HpOpMAIIMI0O C TOMOIIBI TallWIl ¥  JWarpaMM; HCCIEI0BaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCJI€ C TPUMEHEHHEM TrpadruyecKux
METOJ/IOB U AJIEKTPOHHBIX CPENCTB; TrpaduuecKu UCCIEeT0BATh COBMECTHBIE
HaOJIFONIEHHS C TIOMOIIBIO TMarpaMM PacCEUBaHUs U JTMHEHHOW perpeccuu

YMenue onepupoBaTh TOHATHUSAMHU: CIy4alHBIM OMNBIT W ClIy4alHOE
coObITHE, BEpPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM Tpa@HUuecKUX METOJO0B; MPUMEHSIThH
(GbopMyNbl CIIOKEHHS M YMHOXEHHUS BEpOSATHOCTEW, (opMyly MOIHON
BepOsATHOCTH, dopmyny bepHymnu, komOuHATOpHBIE (aKThI U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTU pealbHBIX COOBITHI; yMEHHE OIepHUpOBaTh
HNOHSATUSIMM:  ClIydallHas BEJMYMHA, paclpeieieHre BepOATHOCTEH,
MaTeMaTH4ecKoe OXHUJaHWe, NUCIEepPCHs W CTaHJApTHOE OTKIOHEHHE
ClIydailHOM  BeJIMYMHBL, (YHKIMM  pacnpelesieHus U  IUIOTHOCTHU
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIbHOTO paclpeesieHuit; yMEeHue
UCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIIPENCTICHUM /sl peleHus 3a1ay;
3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJIBIIMX YHUCEN, METOJIbl BHIOOPOUYHBIX
UCCIIEIOBAaHUI; YMEHHE TPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIITHX
Yycell B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEpPHpPOBATh
NOHSATUSIMM: COUYETaHWE, TMEPEeCTaHOBKA, YHUCIO COYETaHWH, YHUCIO
nepecTaHoBok; OumHOM HpIOTOHA; yMeHHE NPUMEHSITh KOMOMHATOPHBIE
(bakTel U paccyKIeHHs JUIsl pEIIeHHs 3a/ad; OIICHUBATh BEPOSTHOCTU
peabHBIX  COOBITHI;  COCTaBISTH  BEPOSITHOCTHYIO  MOJAETb |
UHTEPIPETUPOBATH MOMYYCHHBIN pPe3yabTar

YMeHue omnepupoBaTh INOHSATHSMM: TOYKA, MpsiMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIa, IUDIOCKUN yroji, ABYTpaHHBIN
yroJl, TPEXTPaHHbIN yrojl, CKPEIMBAIOIIUECS MPSIMbIE, TapaJUIEIbHOCTh U
HNEePHIEHUKYIIPHOCTh IPSMBIX U IUIOCKOCTEH, YroJl MeX 1y IPsSMbIMH, YTOJI
MEXy MPSIMON M IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOUYKU A0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh MPU PELIECHUM 3a/lad H3yYEHHBIE
(baxThl U TeOpeMbl IUIAHUMETPHH;, YMEHUE OIIEHUBATh pa3Mepbl 0OBEKTOB
OKPY)KaIOILLIET0 MHpA; CTPOUTH MaT€MaTHYECKHE MOJENIHM C IOMOUIBIO

46



TCOMCTPHUICCKUX MOHATUN H BCJIMYHH, pCHIaTb CBA3AHHBIC C HHMU
MMPAKTHUYCCKUC 3aqaun

10

YMeHue OmnepupoBaTh MOHATUSAMHU: IUIOMEAAL (UTYpBI, 00beM (UTYpBHI,
MHOTOI'PAaHHHK, TMPAaBUJIbHBI MHOTOIDAaHHUK, CEUCHHWE MHOTOTPAHHUKA,
Ky0, mapamienenunen, Npu3Ma, NUpamMuaa, (Qurypa M IOBEPXHOCTh
BpAIllCHUs, IWJIUHAP, KOHYC, map, cdepa, IUomaas cdepsl, IIOonaib
NOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHyca, IMJIMHIpA, 00beM Kyoa,
IPSMOYTOJIBHOTO MapaJUICCUIeaa, HTHPaMUIbL, TPU3MBbL, IHIMHAPA,
KOHYCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa W IMIMHJpA,
napajyielbHble OCH WM OCHOBaHMIO, CEUEHHWE Imapa, IUIOCKOCTb,
Kacaromasicss cepbl, OWINHIpPA, KOHYCa, YMEHHE CTPOUTH CEueHHE
MHOTOTPaHHHMKA, M300pa)kaTh MHOTOTPAHHHUKH, (UIYphl U TOBEPXHOCTH
BpaIlleHNs, UX CEYEHHs], B TOM YHCIIE C MOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOWCTBA F€OMETPUYECCKUX (PUTYpP, CaMOCTOSTEIBHO
(bopMyITMpoBaTh ONpENeNICHHs U3y4aeMbIX (UTYp, BBIJBUIATh THUIIOTE3bI O
CBOMCTBaX W NPHU3HAKAX TEOMETPHYCCKUX (Uryp, 0OOCHOBBIBATH WM
OTpOBEpPrarb MX; YyMEHHE MPOBOJUTH KiIacCHPUKAIMIO (GUTYp TIO
pa3UYHBIM MPU3HAKAM, BBINOJHATh HEOOXOAMMBIE JOTIOJHHUTEIbHBIC
MOCTPOCHUS

11

VYMmenune ONICpHUPOBATH IIOHSATUAMMU. JOBHNXKCHHC B IPOCTPaHCTBE,
MapaJuIeNIbHBIN MMEPeHOC, CHMMETPHUS Ha TUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00MS, TOMOOHBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (HUTYPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh TEOMETPHUSCKUE OTHOIICHUS TPH
pellleHNH 3a/ad; HAXOAWTh TCOMETPHUYSCKHE BEIWYMHBI (JUIMHA, YTOI,
101131, 00BEM) TP PEIISHUH 3a/1a4d U3 APYTUX YICOHBIX MPEAMETOB H U3
peabHOM KU3HU; YMCHUE BBIUUCIIATh TEOMETPHUECKUE BEIMYMHEI (JJTMHA,
yroJ, IUIONIa b, 00bEM, IJIONIA/lb MOBEPXHOCTH), UCIOIb3YS HM3Y4YCHHBIC
GopMyIBl ¥ METONBI, B TOM YHCIIE: IUIOMIAAb IMOBEPXHOCTH MHPAMUJIBL,
NpU3MbI, KOHyca, NWIMHApA, Iuomank chepsl; o0beM  Kyoa,
NPSIMOYTOJIBHOTO  TapaUIeyIeIuIie/ia, MUPaMUIbI, TPU3MbI, IHIMHIPA,
KOHYCa, Iapa; yMEHHE HAXOJUTh OTHOLICHHE 00bEMOB MOJOOHBIX (HUTYP

12

YMeHue ONCpHUPOBATH NMOHATUAMMU: IIPAMOYTOJIbHAA CHUCTECMa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BEKTOpPAd, CyMMa BCKTOPOB,
IMPOU3BCACHHUEC BCKTOpa Ha 4YHCJIO, PA3JIOKCHUC BCKTOpPa II0 6a31/1cy,
CKAJIIPHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHHEC UCII0JIb30BATH BCKTOpHBIﬁ n KOOpHHHaTHLIﬁ MCTO 4 OJIA
peHiCHUs TCOMETPUICCKUX 3a1aq U 3a1a4 ApYIrux y‘le6HLIX npeaMETOB

13

YMeHue BbIOMpaTh NOAXOAAILINI METO/ JJIs pelleHus 3a/lauu; MOHUMaHHUe
3HaUMMOCTH MAaTeMaTuKd B M3YYEHUU TPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHUE paCIO3HABATH IIPOSIBICHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMATUYECKUX
OTKPBITUH POCCUICKOM U MUPOBOM MareMaTu4eCKON HayKu

IlepeueHs 31€MEHTOB coaepxkaHus, posepsieMblx Ha EI'D
10 MaTeMaTuKe




Kox

[IpoBepsieMblii AIIEMEHT COACPIKAHUS

1 Yucna v BIYMCICHUS
1.1 HarypanpHabie u nienbie yncia. [Ipu3Haku 1eIuMOoCTH HEbIX YUCEN
1.2 Pammonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TIPOLIEHTHI,
OeCKOHEUHbIE NEPUOUUECKUE IpOoOH
1.3 Apudmernueckuii KOpEeHb HaTYpaIbHOU cTenieHu. JlelicTBus ¢ apudmeTnueckuMu
KOPHSIMU HaTypaJIbHOW CTEIIEHU
1.4 Crenenp ¢ 1enbiM TokazareieM. CTeneHb € pPAIMOHAIBHBIM ITOKA3aTesieM.
CBoiicTBa CTENEeHU
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 JletictBuTenbHbIle uynciaa. ApudMETHYECKHE ONEpalui C JIeHCTBUTEIBHBIMU
yucnaMu. [IpubnikeHHble BBIUMCICHUS, MpPaBWIA OKPYIIIEHUS, NPUKUIKA U
OIICHKA pe3yibTaTa BIYUCICHHI
1.8 [IpeoOpazoBanme BhIpaKEHUI
1.9 KommuiexcHele uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enwie 1 1poOHO-paIIMOHATIEHBIC YPAaBHEHHS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenbHbIC U JIOTAPU(PMUUIECKUE YPAaBHEHUS
2.5 Lenble u 1poOHO-paMOHaIbHbIE HEPABEHCTBA
2.6 HppannonanbHbie HEpAaBEHCTBA
2.7 [TokazarenbHble 1 JorapuMuueckre HepaBeHCTBA
2.8 TpuroHomerpuueckue HepaBeHCTBA
2.9 Cucrempl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 |Marpuna cucteMsl JUHENHBIX YpaBHEHUN. ONpenennTenb MaTpPHILIbI
3 OyHKIMH U TpapUKH
3.1 Oynkims, cnocodsl 3amanus ¢GyHKuu. ['paduk Qynkuuu. BzaumHo oOpaTHbIe

¢bynkiun. YerHsle 1 HedeTHbIe GpyHKUMU. [leprnoanyeckue GpyHkunn
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3.2 OOnacte ompeneneHuss U MHOXECTBO 3HaueHWH ¢yHkimu. Hymm ¢yHKIuH.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PyHKLUH.
MaxkcuMyMbl 1 MHUHUMYMBI (yHKIuH. HamOosnblee u HavMeHbIlee 3HAYECHUE
(GYHKIIUM HAa TPOMEKYTKE

33 Crenennas (GyHKIMS ¢ HaTypaJdbHBIM W IIETBIM TOKa3areneMm. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHSI N-Oi CTETICHN

3.4 Tpuronomerpuyeckue GyHKINHU, KX CBOWCTBA U rpaduKu

3.5 [ToxazarenbHas 1 norapupmMuueckas GyHKIHH, UX CBOWCTBA U TPapUKH

3.6 Toukn paspbiBa. Acumnrtorel rpaduxoB ¢yHkuuil. CBoiicTBa (YHKUHH,
HENpPEPBIBHBIX HAa OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS 110 CIIE0BATENBHOCTEN

3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Popmyia cI0KHbIX IPOLIEHTOB

4 Havama MmaremaTrnyeckoro ananmsa

4.1 [IpousBoanas gynkiuu. [Ipon3BoaHbIe 3eMEeHTapHBIX DYHKIMI

4.2 [IpumeHeHre MPOM3BOAHON K HCCIENOBaHHIO (PYHKIUI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxeHne HanOoJIbIIero 1 HauMEHBIIIEro 3HaYeHU s (PYHKIIUU Ha
OTpe3Ke

4.3 [TepBooOpa3nas. MuTerpan

5 MHoecTBa 1 JIOTHKA
5.1 MHOkecTBO, Onepanu HaJ MHOKecTBaMu. Jluarpammel 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 ILUIOCKOCTH

7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena v MOBEPXHOCTH BpalCHUS

7.5 KoopnnHats! 1 BEKTOpBI
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Copnepxxanne oOydyenus B 10 ximacce.

I'pad, cesa3ubni Tpad, mytu B rpade: mukiasl u nenu. CTeneHp (BaICHTHOCTH) BEPIIUHBL.
I'pader Ha TTOCKOCTH. JlepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OTBITHI) M CIydailHbIe COOBITHS. DIEMEHTApHBIC COOBITHS
(ucxonpl). BeposTHOCTH citydaitHOro coObITHA. BIM30CTH 4acTOTHI M BEPOSTHOCTH COOBITHI.
CiydaiiHbI€ OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu HajJ COOBITHSIMU: TEepecedeHue, OObEIUHEHHE, MPOTHBOIMOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa ClI0KEHUS BEPOSITHOCTEN.

VYcii0BHas BEPOSATHOCTb. YMHOMKEHHE BEPOSITHOCTEH. JlepeBO CiydallHOIO 3KCIEPUMEHTA.
®dopmyna nonHo# BeposaTHOocTU. Popmyrna baiieca. HezaBucumbie coObITHSI.

bunaphblii cnyyailHblii ONBIT (MCHIBITAHKE), yCIeX U Heyaada. He3aBucuMble UCTIBITAHUS.
Cepusi He3aBHCHMBIX HCHBITAaHUW 10 mepBoro ycmnexa. IlepecranoBku u ¢akropuan. Ywucno
couetanuil. Tpeyronbauk [lackans. ®opmyna Ounoma HeroroHa.

Cepust He3aBUCHUMBIX HcnblTaHud bepHymin. CnyyaiiHeli  BbIOOp U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuumHa. PacmpeneneHue BeposTHOcTe. [luarpamma pacrpeneneHus.
Onepanuun  Haj ciaydyallHBIMM BeIWMYMHAMHW. buHapHas cioywailiHas BennuuHa. [Ipumepst
pacrpeniesieHui, B TOM YHCJIE TEOMETPUIECKOE U OMHOMHAIIBHOE.

CoBMeCTHOE pacmpeielieHue [IByX CIy4alHbIX BelWuuH. He3aBUCHMBIE Cily4daliHbIE
BEJTMYMHBI.

Maremaruyeckoe OXHAaHUE choydailHOM BenuuuHbl (pacmpenenenusi). I[Ipumepsr
MIPUMEHEHHS] MaTEMaTHYeCKOro OKUJaHusl (CTpaxoBaHue, jJoTepes). MaremaTnueckoe 0XHu1aHue
OMHApHOW CIyJailHOW BENMMYMHBI. MareMaThdeckoe OXHUIAHWUE CYMMBI CIy4alHBIX BEJIMYHH.
Maremarudeckoe 0XKHAaHUE TEOMETPUUYECKOTO M OMHOMUATILHOTO paclpeieieHHH.

Jlucniepcusi W CTaHIAPTHOE OTKJIOHEHHWE CIy4allHOW BENWYWHBI (pachpeecHus ).
Jucnepcusi OMHApHOW CIIydallHOW BEIMYMHBI. MaremaTndeckoe OXHIAAHHE TPOU3BEICHUS H
JUCIIEPCHUS] CYMMBbI HE3aBUCUMBIX CIy4alHbIX BEIWYUH. /[ucnepcust U cTaHIapTHOE OTKJIIOHEHUE
OMHOMHAIIBHOTO pacnpeaeneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHWE T€OMETPHUYECKOTO
pacnpeneneHus.";

Jlyisa mpoBeneHus: eUHOr0 TOCyIapCTBEHHOIO 9K3aMeHa mo Maremaruke (manee - EI'D mo
MaTeMaTUKe) UCIOJIb3YeTCs MnepeueHb (KoaupuKaTop) NpoBepsieMbIX TPeOOBaHUM K pe3ybTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBareIbHON MPOrpaMMBbl CpeTHEro 00IIero 00pa30oBaHUsl U AIEMEHTOB
coJiep KaHusl.

[IpoBepsiembie Ha EI'D mo maremaruke TpeGoBaHUS K pe3yiabTaraM OCBOCHHS OCHOBHOM
o0pa3oBareIbHON IPOTPaMMBbI CPETHETO 00I1Iero 00pa30BaHUS

Kon [IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbI CPEIHET0 00IIero 00pa3oBaHus
TpeOOBaHUS

1 Brnagenue MeronamMm JOKa3aTelnbCTB, AJITOPUTMAMM PELICHHs 33734,
yMeHue (GOpMyIHpOBaTh M ONEPUPOBATH MMOHATUSMH: OIpeaesieHHe,
aKCMOMa, TeOopeMa, CIEICTBHUE, CBOWCTBO, INPU3HAK, JOKa3aTeNIbCTBO,
paBHOCWIbHBIE (DOPMYIUPOBKU; NPUMEHSTh UX; YMEHHE (HOpMYIUpPOBATh
o0paTHOE€ M HPOTHUBOMNOJOKHOE YTBEPXKICHUE, MPUBOAUTH MPHUMEpPHI U
KOHTPIIPUMEpPBI, HCIOIB30BaTb METOJ MAaTEMaTHYECKOM HWHAYKLUH;
MIPOBOAMTH JI0KA3aTENIbHBIE PACCY)KJIEHUS TPU PELICHUM 3a]1a4, OLEHUBATh
JOTUYECKYI0  TNPABUIBHOCTh  pPACCYXJIEHUH; YMEHHME  OIEpUpPOBATh
MOHATUAMM: MHOKECTBO, IOJIMHOYKECTBO, OINEpAllMM HaJ MHOXECTBaMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ui OUCaHUs
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peasbHBIX MPOLIECCOB M SBJICHUNA W MPU PEUICHUH 3aj]a4, B TOM YHCJE U3
JIpYyruxX y4eOHBIX MPEIMETOB; YMEHHE OIEpUPOBATH MOHATHUSAMH: Trpad,
CBsI3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OMMCBHIBaTh Tpadbl PA3IUYHBIMH CHOCO0AMH; HCHOJIB30BaTh I'padbl MpU
peleHnn 3a1aq

YMeHue onepupoBaTh MOHSTUSMU: HATypajJbHOE YHUCIO, LIEJIOE YHUCIIO,
CTENEHb C IEJIBIM MOKa3areaeM, KOPEHb HaTypalibHOUM CTENEHHU, CTETIEHB C
palMoOHAIBHBIM TIOKAa3aTeJIeM, CTETNEHb C JCUCTBUTEIIBHBIM IOKa3aTesieM,
norapudmM dHCIa, CHHYC, KOCHHYC W TAaHTCHC TPOW3BOJIBHOTO YHCIIA,
OCTaToOK IO MOIYNII0, PAllMOHAIBHOE YHUCIO, WPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATypajbHBIX, IEJbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCEJI; YMEHHUE MCIIOIh30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 00U
JIEUTEIb M HAUMEHbIIIee 00111ee KpaTHoe, anropuT™ EBkiinia npu perneHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMHU CUCTEMaMHU CUHCIICHHUS;
YMEHHE BBITIOHATH BHIYUCIICHUE 3HAUCHUI U TTPeoOpa30BaHMs BhIPAKEHUN
CO CTENEHSAMH M JorapudmMamu, mpeodpazoBaHusi IpOOHO-palMOHATIBHBIX
BBIPQKCHHUI; YMEHHE OINEPUpPOBATh MOHATUSMH: II0CIEI0BATEIHHOCTD,
apudMeTHIecKas MPOTPECcCHs, TEOMETPUUECKas MPOrpeccus, OECKOHEYHO
yObIBaroIIasi ~ reoMeTpuyeckas  MNpoTrpeccusi;  yMEHUe  3ajaBaThb
MO CIIE0BATEILHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX (HOPMYI;
YMEHHE OTIEPUPOBATh MOHSTHSAMHU: KOMIUIEKCHOE YHCIIO, COTPSIKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJAb M apryMEeHT KOMIUIEKCHOTO 4mclia, (Gopma
3alyUCU KOMIUIEKCHBIX 4YHCeNl (reoMeTpuueckasi, TPUTOHOMETpUUYecKas U
anreOpanyeckas); yMeTh MPOW3BOJIUTH apU(PMETHUECKUE JEHCTBUS C
KOMIUIEKCHBIMA ~ YWCJaMH; TMPUBOAUTH  TMPUMEPHl  HCIHOJIL30BaHUS
KOMIUJIEKCHBIX YHMCEJ; ONEPUPOBaTh MOHATHUSMH: MaTtpuna 2 X 2 u 3 X 3,
OTIPEACTUTENIb MAaTPULIbL, TEOMETPUYECKUN CMBICT ONIPEEIUTENS

VYMmenune OIICPpHUPOBATE IIOHATHUAMMU: pPaALUOHAIBHBIC, HPpPalHOHAJIBHBIC,
IIOKa3aTCJIbHbBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘ICCKI/IC, TPUTOHOMETPUUCCKHUE
YpaBHCHHA U HEPABCHCTBA, UX CUCTEMBI; YMCHUE OIICPUPOBATh IIOHATUAMU
TOXIACCTBO, TOXACCTBCHHOC HpCO6p&30BaHI/IC, YpaBHCHHUE, HEPABCHCTBO,
CHUCTCMa ypaBHeHI/Iﬁ N HEPABCHCTB, PABHOCHUIIBHOCTH ypaBHeHHﬁ,
HEPABCHCTB U CUCTEM; YMCHHUC PCIIaTh YPABHCHUA, HCPABCHCTBA 1 CUCTCMBL
C IOMOLIBIO PA3JIMYHBIX HNPHUEMOB; PCHIATH YPABHCHUS, HCPABCHCTBA U
CHUCTCMBI C ITAapaMETPOM; IPUMCHATL YPABHCHU A, HCPABCHCTBA, UX CHUCTCMbI
JJI1 PCHICHHA MATCMATUUYCCKUX 3ada4 M 3aaa4 M3 PA3JIMYHBbIX obOnacrei
HAyK1 U peaJn,Hoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHAMM: (YHKUMS, 4YETHOCTh (YHKIMH,
HNEePUOJUYHOCTh (DYHKIUH, OrPAaHMYEHHOCTh (QYHKIHH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (yHKIMH, HauOoJiblliee M HaUMEHbIIEee 3HaYeHUs
(GYHKIIMM Ha TPOMEXYTKe, HempepbiBHas (PYHKIUS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOJHAs (YHKIMH, F€OMETPHUECKUN U
¢bu3nyeckuii CMBICT TPOM3BOJHOM, mepBooOpa3Has, OIpeeseHHbII
UHTErpajl, yMEHHME HaxOJIUTh AaCHUMIITOTHl rpaduka (yHKLIUH; yMEHUE
BBIYHCIIATH IIPOU3BOIHBIE CYMMBI, IIPOM3BEACHNUS, YACTHOTO ¥ KOMIIO3ULIUN
(GyHKIM, HAXOAUTh YpaBHEHHE KacaTeIbHOH K rpaduKy (GYHKIUU; yMEHUE
HaXOJMTh MPOU3BOJHBIEC JIEMEHTApHBIX (YHKIUI; yMEHHE HCII0JIb30BaTh
MPOU3BOJIHYIO JJIsl MCCIEAOBaHUS (PYyHKUMH, HAXOJUTh HaMOOJbIIUE H
HauMEHbIINE 3HaueHus (yHKUMN; CTPOUTH TpauUKM MHOTOUJICHOB C
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WCIOJb30BaHUEM amIapara MaTeMaTHYeCKOro aHalIn3a; IPUMEHSTbH
MPOU3BOJHYIO JUIS HAXOXKICHUS HAWIYYIIETO PEIICHHUs B NMPHUKIAIHBIX, B
TOM YHCJI€ COLMAIBHO-OKOHOMUYECKUX M (PU3MYECKUX 3a7a4ax; HaXOIUTh
VIO U 00beMBbl (UTyp ¢ TIOMOIIBIO HHTErpasia; MPUBOAUTH IPUMEPHI
MaTeMaTH4ecKoro MOJCTHUPOBAHUS C TIOMOLIbI0 AuddepeHnnanbHbIX
YpaBHEHUH

YMeHne ornepupoBaTh MOHATUAMU: rpaduk GyHKINM, oOpaTHAs QYHKIHSA,
KOMIO3HLUS (QYHKIWHA, JTHHEHHas (QYHKUWSA, KBaapaTudyHas (yHKIUS,
panmoHanbHas (QYHKOUS, CTENeHHAas (YHKIWs, TPUTOHOMETPUYECKHE
¢yHKIMM, OOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKILMHU, MOKa3zaTelbHas U
agorapudmuueckas (QyHKIMU; YMEHHE CTPOUTh TpaduKd H3YUYEHHBIX
(yHKUMIA, BBITIOTHATH IpeoOpazoBaHus rpadukoB (PyHKIUH, UCTIOIB30BATh
rpaduku JUIsl U3y4eHHUs MPOLIECCOB U 3aBUCUMOCTEN, IIPU PELIEHUM 3a/a4
U3 JApYrux y4eOHBbIX NMPEAMETOB UM 3aJad U3 pealbHOM >KM3HH; BBIPAXKaThb
(dhopMynaMu 3aBUCUMOCTU MEXYy BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduky QyHKUMN JUId pelleHHs] YpaBHEHUH, HEPAaBEHCTB M 3a/Jad C
napaMeTrpaMu; H300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHO)KECTBa
pellIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJlauyd pPa3HBIX TUIIOB (B TOM 4MCIIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JIBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJlaud M3 OOJacTH YIpaBJIEHUS JMYHBIMH U CEMEWHBIMHU
(mHaHCAMU); COCTaBIIATH BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJIOBMIO 3aJa4yH, HCCIEIOBaTh IOJIYYEHHOE pEIIeHUuEe u
OIICHUBATh IMPABIONOJOOHOCTh pE3YIbTAaTOB; YMEHHE MOJIEIHPOBAThH
peanbHbIE CHUTyallMd Ha S3bIKe MaTEMAaTHUKU; COCTaBISTh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI TI0 YCIIOBHUIO 33a4H, UCCIIEI0BATh
MOCTPOEHHbIE  MOJEIM C  HCIOJB30BAaHUEM  ammapara  ajaredpsl,
UHTEPIPETUPOBATDH MOJYYCHHBIN Pe3yabTar

YMeHue omepupoBaTh MOHATUSIMU: cpelHee apudMeTHdyeckoe, MeauaHa,
HauOosblllee U HaUMEHbIlIee 3HAYCHUS, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJEeKaThb, MHTEPIPETUPOBATH
uH(bOpPMAIMIO, IPEJCTABICHHYIO B Ta0/lMIaX, HA JTuarpammax, rpaQukax,
OTpaXaroIIyl0 CBOMCTBA pPEANbHBIX MPOIIECCOB U SIBJICHHI; MPEICTABIATh
uHGOpMAIMI0O C TMOMOIIbIO TabMMI] ¥  JAuMarpaMM; HCCIIEeI0BaTh
CTaTUCTUYECKUE JaHHble, B TOM YHCIE C MPUMEHEHHEM TrpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaUuecKu UCCIe0BaTh COBMECTHBIE
HaAOTIOEHUS C TIOMOIIBIO JUarpaMM pacCeMBaHUs U TUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIy4alHBIM ONBIT W CilydaiiHoe
COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYMCIATD
BEPOSITHOCTh C MCIIOJB30BAHUEM TIpaUUeCKUX METOJI0B; IPUMEHSThH
(GopMynBl CIIOKEHHMsI M YMHOXKEHHMS BEpOSITHOCTEH, (opMmyny MHOTHON
BEPOSTHOCTH, (hopmyny bepHymin, komOuHaTopHbIe (DAaKTBI U (HOPMYIIBI;
OLICHUBAaTh BEPOSATHOCTH pEATbHBIX COOBITHI; YMEHHE OIEepUpPOBATh
HNOHATUSMM:  CllydaiiHas BeJIMYMHA, pACHpeleieHue BEpOSATHOCTEMH,
MaTeMaTU4yecKoe OKUIAaHUE, IHUCIEepPCUss M CTaHIApTHOE OTKJIOHEHHE
ClyyaifHOH  BeNWYMHBL, (QYHKIMM  PACHpPEAENeHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJIbHOTO Paclpe/ieieHuil; yMeHne
HCIOJIb30BaTh CBOIMCTBA M3yYEHHBIX pacIpeleeHU U peleHus 3a/1a4;
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3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIUX YHCEIN, METOABI BHIOOPOYHBIX
WCCIIeIOBAaHMI; YMEHUE TPUBOAUTH IPHUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
YlyCeJl B NPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHME OIEPUPOBATh
NOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YHMCIO COYETAaHUH, YHCIIO
nepecTaHoBoK; OnHOM HbIOTOHA; yMeHHE NPUMEHATH KOMOWHATOpPHBIC
GbaxkTel W pacCcyKIeHHs JUIS PEUIeHHsS 3aad; OICHUBATh BEPOSITHOCTU
pealbHBIX ~ COOBITHH;  COCTABISATH  BEPOSTHOCTHYIO  MOJEIb H
VWHTEPIPETUPOBATH NIOJYYEHHBIN PE3yIIbTaT

YMmeHnune OIICpUPOBATH IIOHATUAMU: TO4YKa, npsamasd, IIIIOCKOCTbD,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJINYNHA YA, IIJIOCKUI YroJj, JABYyrPaHHBIN
YroJi, TPEXTPaHHBIM YroJl, CKPEUIMBAOIIMECS MPsAMbIE, NapaJUICTbHOCTh U
MEPIEHIUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH, Yol MEXIY IPSIMBIMH, YrOJl
MEXKy IIPSMOM M IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKHU OO0 INJIIOCKOCTH, PACCTOAHUC MEKAY MPAMBIMH, PACCTOAHUC MCEKIAY
IIOCKOCTSAMU, YMCHHUC HCIIOJb30BaTh IIpU PCHICHUU 3aJa4 HU3YUCHHBIC
(akTel ¥ TEOpeMBbl INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mepbl OObEKTOB
OKPYKAIOIIETO MHpPA; CTPOUTh MaTEMaTHYECKHE MOJEIH C IIOMOIIBIO
TCOMETPHUICCKUX MOHATHH U BCJIMYNH, pC€UlaTb CBA3AHHBIC C HHUMHA
MIPAaKTUYECKHE 3374

10

YMeHue omepupoBarh MOHATUSAMU: IJIOWAAb (UTYpHl, 00beM QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTpPaHHHKA,
Ky0, mNapajuienenunesn, Npu3Ma, NUpaMuaa, ¢GUrypa M IOBEPXHOCTb
BpallleH!s, LUIMHIAP, KOHYC, IIap, cdepa, Iomags cdepbl, IUIOMAab
MIOBEPXHOCTH MHpaMU[bl, IPU3MBlL, KOHyca, LIMHApa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO  MapaJljieNienuNeaa, MUPaMUbl, NPU3MBbL, IMIMHIADPA,
KOHyca, I1apa, pa3BepTKa IOBEPXHOCTH, CEUCHMs KOHyca M LWIMHJPA,
napajjie/lbHble OCH WM OCHOBaHMIO, CEUEHHME Ilapa, IUIOCKOCTb,
Kacamomascs cgeppl, LWIMHAPA, KOHYCa; YMEHUE CTPOMUTh CEUYEHHE
MHOTOTpaHHMKA, M300pakaTb MHOTOI'PAaHHHUKH, (UI'Ypbl U HNOBEPXHOCTH
BPALLEHUs], UX CEUEHMs, B TOM YHCJE C IOMOILBIO EKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSTh CBOWCTBA I'€OMETPUUYECKHX (PUTYp, CaMOCTOSATENILHO
(bopMynMpoBaTh ONpPENENCHHs U3ydaeMbIX (UIyp, BbIABUIaTh I'MIIOTE3BI O
CBOMCTBaX W IPHU3HAKAX TIECOMETPUYECKHX (Uryp, OOOCHOBBIBATH WU
OomnpoBeprarb HUX; YMEHHE MPOBOJUTh KilaccupuKauuo ¢Guryp 1o
pa3JIMYHBIM HPU3HAKAM, BBINOJIHATH HEOOXOIUMBIE JONOIHUTEIbHbIE
HOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATHSAMM: JABMXKEHHE B  IPOCTPAHCTBE,
HapajuleIbHBIA MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, TpeoOpa3oBaHMe TOAO0OUs, TMONOOHBIE (QUIYpBI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHUCIIE B IMPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOILIEHUS IpU
pelIeHUH 3ajJlad; HaXOAUTh TeOMETPUYECKHE BEIUYMHBI (IUIMHA, YTrod,
IUI0ILA b, 00BbEM) IIPU PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3
peanbHON KHU3HHU; YMEHUE BBIYUCIATH T€OMETPUUYECKHE BETUUNHBI (JITTHHA,
yroJ, IUIOIIaab, 00beM, IMJIOLIab MOBEPXHOCTH), UCHOJIb3YSd H3y4YE€HHBIE
(GopMynBl ¥ METONBI, B TOM YHCJE: IUIONIA/]b MOBEPXHOCTH MHPAMHJIBL,
OpU3MbI, KOHYyca, NMIMHIApA, IUIOIIagb cdepsl; o0beM  Kyda,
NPSIMOYTOJIBHOTO ~ MapaJljieNienueaa, MUPaMUbl, MPU3MBL, IWIHHIPA,
KOHYycCa, I1apa; yMEHHE HaXOJUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (DUTYp
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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 |Marpuna cucteMsl JUHEHHBIX ypaBHEHUN. OnpenennTenb MaTpHILIbI
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
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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 YYEBHOTI'O IIPEJIMETA Y BAJIbl YYEEHOM PABOTHI

Bun yueOHo# padoThI

O0BeM B yacax

O06beM yueOHOr0 mpeamMera 369
B TOM YHCJIE:
OcHOBHOE coJiepKaHue: 292
- VYpok 186
— IlpakTueckue 3aHsTHA 106
IIpodeccronabHO-OpUEHTUPOBAHHOE COAEPKaHUE (ColepKaHUE 20
MPHUKJIAJTHBIX MOJTYJICH):
- VYpox 10
— TlpakTuueckue 3aHATUSL 10
Koncynpranuu (mepen 5K3aMeHOM ) 2
CamocTtosrensHas padoTa (Bcero) 51
IIpomeskyTouHas arrecTauus B opMe IK3aMeHa 4
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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. Tpuronomerpudeckue QyHKINH, UX CBOWCTBA U rpa(uKy. Hcnonb3oBaTh LU(POBBIE pecypchl Ui TOCTPOCHUsI IpapHUKOB
TPUTOHOMETPHYECKNX (DYHKIIMHU U U3y4EHHS X 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'pamueckre MeTonp! peneHns 3a1a4 ¢ napaMeTpamMH.

HpaKanecxoe 3aHATHE

55. DremeHTapHble Mpeodpa3oBaHus rpaduKoB (YHKIIMI.
56. I'paduk komnozunuu Gynkiuii. ['eomerpudeckre o0pa3bl ypaBHEHUI 1
HEpPaBEHCTB Ha KOOPIAMHATHON IIIOCKOCTH. Crpoutp rpadyku  KOMIIO3MIMHM (YHKIMH C  TOMOIIBIO
3JIEMEHTApHOTO HCCIEAOBAaHMS M CBOWCTB KOMIIO3MLIMH JBYX
(hyHKIHI;
57. Pemenne 3amay. @DyHKIMOHAJIBHBIE 3aBHCHMOCTH B  pEalbHbBIX
mporieccax u sSBJIeHUsIX. [ padukn peaspbHBIX 3aBUCHMOCTEH.
58. IIpodeccnonaibHO OPMEHTHPOBAHHOE COEPKAHME:

WCTIONB30BaHNE TpaMKOB (YHKIUI IS NCCIENOBAHMS NPOIIECCOB H
3aBHCHMOCTEH, KOTOPBIE BO3HUKAIOT IPH PELICHUH 3a7ad W3 APYTUX
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y4eOHBIX TIPEIMETOB U PEaIbHON JKU3HH.

1.4

Haugaima
MaTeMaTHYECKO
ro a”Hajan3a.

36/18

Ypox

59. [locmenoBarensHOCTH, CIOCOOBI  3aaHMsl  TOCiIenoOBaTeNbHOCTEH. | OnepupoBaTh HOHATHAMU: ITOCIEA0BATENBEHOCTD, CIIOCOOBI 3a/1aHHs
Metox MaTeMaTH4eCKOM HMHIYKIMH. MOHOTOHHBIE M OrPaHHYEHHBIE | [1OCIIEOBATEIHLHOCTENH; MOHOTOHHBIE u OrpaHMYEHHBIE
HOCIEN0BATENBHOCTU.  VICTOpHUSl  BO3HMKHOBEHUsS MATEMATHYECKOIrO | [ociieoBaTeIbHOCTH, —HCCIENOBaTh  IOCIENOBATENBHOCTH —HA
aHaJIu3a KaK aHalIu3a OECKOHEUHO MaJbIX. MOHOTOHHOCTb U OFPaHHYCHHOCTb.

60. Apudmernueckas ¥ reOMeTpHUecKast IIPOrPeCCHH. [JaBate omnpeneneHne apupMETHUECKOH M TeOMETPHYECKOM

HPOrPECCUM.

61. BeckoHeuHo yObIBatomias reomerpuueckas rnporpeccus. Cymma Jloka3piBaTh CBOMcTBa apu(METHYECKOH W TIeoMeTpUYecKon
OeCKOHEUHO yObIBaoIIel reOMeTpUIecKol nporpeccuu. JIMHEHHbIA 1 | IPOrpeccuy, HAXOAUTh CYMMY YJICHOB IPOTPECCHH, a TAKIKE CyMMY
SKCIOHEHIMAaNbHBINA pocT. Yucino e. dopmyra CI0KHBIX MPOLIEHTOB. 4JIEHOB OECKOHEYHO yObIBaIOIEeH reOMETPUUECKOM IPOrpeccuu.

62. HenpepriBuble ¢yHkun 1 ux cBoiictBa. Touku paspeiBa. CpoiictBa | OnepupoBaTh MOHATHAMHU: (DYHKIMS HeNpepbiBHAs Ha OTpPE3Ke,
(yHKIMH HENMpPEepBIBHBIX HAa OTpE3Ke. TOYKa pas3pbiBa (yHKIMM, acuMnToTa Tpaduka (QYHKIUH.

[TpumeHsTh cBoiCTBa HEMPEPBIBHBIX (DYHKIMIA JUTS pelleHns 3a/1a4.
63. AcuMNOTOTHI TPaUKOB (DYHKIIHH.
64. IIpodeccHoHaATBHO OPHEHTHPOBAHHOE COlCPKAHUE: OnepupoBaTh TMOHSATHSMHU: TiepBasi W BTOpas IPOM3BOAHBIC
byHKIH;
INpousBoxnas pynkiuu. Onpenenenue. [lepsas u BTopast IpOM3BOIHbIE
¢byHKIHN.

65. leomerpuueckuii U (QuU3MYECKUil CMbICT Mpou3BOAHOW. YpaBHenue | [loHMMaTh (QU3MUYECKUIT 1 TEOMETPUUECKUA CMBICI ITPOU3BOIHOMN;

KacaTtelbHOH K rpaduky GyHKuuu. 3aMMCHIBATh ypaBHeHHe KacaTeslbHOM. Hcnonb30BaTh
reoOMEeTPUUYECKUI U (PU3NUECKHIA CMBICIT IIPOM3BOAHOMN JUIS PEILICHUS
3az1ad.

66. [lpousBomHble sneMeHTapHBIX —(yHKOMHA. [Ipon3BomHas cymMsbl, | BeruucnaTh NpOW3BOAHBIE CyMMBI, HPOM3BEIEHHS, YaCTHOI'O H
MIPOU3BEICHUS U YAaCTHOTO. CIIOKHOHM (DYHKLIUH.

67. [IpousBomHas KOMITO3UIMH (YHKIIHEA. Crpouth rpadKk  KOMOO3UIMK  (QYHKIMA C  TOMOIIBIO

3JIEMEHTApPHOr'0 UCCIIEIOBAaHNSA U CBOMCTB KOMIIO3UIIHH.

68. [lpumeHeHnne Mpou3BOZHOW K  HCClemoBaHWIO  (GYHKIMHA Ha | Mcronp3oBaTh NPOM3BONHYIO U HCCIEAOBaHHMSA (YHKIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI. MOHOTOHHOCTb M 9KCTPEMYMBI.

69. HaxoxneHnne HauOoONbIIero W HaMMEHBLIEro 3HaYeHHWI HenpepblBHOW | Haxoxnte HamOonblee ¥ HauMeHbLIee 3HAYCHUS (YHKIUH
(yHKIHH Ha OTpE3Ke. HETIPEPhIBHOW Ha OTpe3Ke, CTPOMTh TIpaduku GyHKIMHA Ha

OCHOBaHMH MTPOBEAEHHOTO MCCIIETOBAHUSL.
70. [IepBoOOpa3Has, OCHOBHOE CBOHCTBO MEPBOOOPA3HBIX. OnepupoBaTh TOHATHSMH: TIEPBOOOpa3HAs W ONPENENEHHBIN
WHTETpal.
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71. [lepBooOpaznbie d3neMeHTapHbIX (yHKIMA. [IpaBnma HaxoxaeHus | Haxomuts nepBooOpasHbIe 31eMeHTapHBIX (DYHKIHH U BBIYHUCIISATH
TIepBOOOPA3HEIX. unTerpai no ¢popmyine Hetorona— JleiiOHuma.
72. IpodeccnonaLHO OPHEHTHPOBAHHOE COdeP:KaHNe: [lomygaTp mpexncTaBieHWE O 3HAYCHWW BBEACHHUS ITOHSATHS
Wnrerpan. ['eomerpudeckuii CMbICT HHTETpaIa. MHTETpajia B pa3BUTHU MAaTEMaTHKH.
73. [Ipumenenne uHTErpaa IIss HAXOKIACHHS IUTomaael miockux ¢uryp. | HaxoauTs miomann miockux (Uryp ¢ moMomibio ONpenea&HHOro
UHTErpaa.
74. [Ipumenenne wHTErpana A HAXOKICHUS 00bEMOB reoMeTpryeckux | HaxomuTh ruromany miockux Guryp u o0bEMBI TEN C MOMOIIBIO
Tell. omnpeJieIEHHOro UHTerpasa.
75. Juddepennmanbapie ypaBHEeHUS OnepupoBath NOHATHS AU PepeHIInaTbHbIE YpaBHEHUS
76. MaremaTuueckoe MOJEIHPOBAHUE PEATBbHBIX MPOLECCOB C MOMOLIBIO | 3HAKOMUTHCS C MaTeMaTHYeCKUM MOJIEJIMPOBAaHHEM Ha TpHMepe
i hepeHINaTbHBIX YpaBHEHHUH. i depeHInanbHBIX ypaBHEHUH.
IIpakTHyeckoe 3aHsiTHE
77. Vcrionb30BaHue MPOrpecCUy I PEeLIeHNs pealbHbIX 3a71a4
HPUKIAJHOTO XapaKTepa.
78. Meton uHTEpBaOB [yl pelleHus HepaBeHCTB. [IpuMenenue cBolcTB
HETIPEPhIBHBIX (DYHKLUI IS peleHus 3a1ay.
79. IIpodecconalIbHO OPHEHTHPOBAHHOE COACPIKAHME: Beraucnare NpPOW3BOOHBIE CYMMBI, IPOU3BENCHMS, YaCTHOI'O U
BBIYMCIIEHHE TPOU3BOJHBIX dJIEMEHTapHBIX (yHKUMHA. [Ipon3BoaHas CIIOKHON PyHKIIMH.
CYMMBI, IIPOU3BEAEHUS 1 YaCTHOTO.
80. Beraucnare NpPOW3BOOHBIE CYMMBI, IPOU3BENCHMS, YAaCTHOI'O U
IIpousBonHas CyMMBI, TPOU3BEICHUS U YACTHOTO. o
CIIOHOM () yHKIUH.
81. [IpumeHeHne MpoNU3BOAHOHN K UCCIIENOBAaHNIO (DYHKIMH Ha Hcnonp30BaTh MPOW3BOAHYIO ISl HCCIENOBaHUSA (YHKIUH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.
82. N Hcronp3oBaTh MNPOM3BOAHYIO JUII HAXOXKICHUS HAWITYYIIEro
Permenve npuknagHbix 3amad. IIpuMeHeHre Npou3BOIHOM UTsT HAXOXKICHHS
pelIeHusl B MPUKIAIHBIX, B TOM YHCIIE COL[UAIbHO-I)KOHOMHUUYECKHX,
HAITY4ILEro pelleHrs B MPUKIAIHBIX 3a1a4ax, s ONpeelieHUs CKOPOCTH U
. 3a/ayax, JUIs OIPEAENICHUs CKOPOCTH M YCKOPEHHs IIpoliecca,
YCKOPEHWSI TIPOIIecca, 3aIaHHOro (hOpMYITOH UK TPadHKOM. .
3a/1aHHOTO (popMYyIION MK TPaPHUKOM.
83. IpodreccHOHATLHO OPHEHTHPOBAHHOE COJAEP/KAHME: BhIUKC/ICHHe | HAXOMHUTH NEPBOOOPA3HBIC SIEMEHTAPHBIX (DYHKIMH W BBIYHCIATH
omnpeieNeHHoOro uHrerpana mo ¢popmyne Hororona-JleliOuuia. unTerpan mno ¢popmyne Herorona— JleiiOHura.
84. [Iprmeps! pernennii quddepeHnnanbHbIX ypaBHEHUH.
85. [Ipmmeps! pernennii quddepeHnnanbHbIX ypaBHEHUH.
1.5 | MHOXecTBa U 6/4 | Ypok
JloruKa 86. MHOecTBO, ONepanyy HaJl MHOXKECTBAMH U HX cBOicTBa. Jnarpammel | CBOOOJHO OMEpHpOBaTh MOHSTHUSIMH: MHOXKECTBO, ONEpPAI[MH Hal
Oiinepa-Benna. MHOXECTBaMHU.
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87.

Onepaum/l HaJa MHOXXCCTBAMH U UX CBOMCTBA.

CBOGOI[HO OIICpUPOBATH OIICPpALIMU HAaZl MHOXKXCCTBAMMU.

88.

OnpenencHre, TeopeMa, CBOMCTBO MaTEeMaTHYeCKOrO0  OOBEKTa,

CJICACTBUC, TOKA3aTCIbCTBO, PABHOCHUJIBHBIC YPABHCHUS.

CBOGOI[HO OICpUpPOBAThL TMOHATHUAMU: OIPCACICHUE, TCOpEMa,
YpaBHCHUC - CIICACTBUC, CBOMCTBO MaTeMaTHYECKOIO 06’beKTa,
J0Ka3aTeJIbCTBO, PaBHOCWJIIbHBIC YPABHCHUA U HCPABCHCTBA.

IIpakTHyeckoe 3aHsiTHE

89. [IpuMeHeHnEe TEOPETUKO-MHOXXECTBEHHOI'O armapaTa sl omucaHus | Vcronb3oBaTh TEOPETHKO-MHOKECTBEHHBIH anmapaT JUis OIMHCaHus
peabHBIX TPOLECCOB W SBJICHUH, NPU PEIICHWH 33Jad W3 JPYrHX | peajbHBIX MPOLECCOB U SIBJICHWH, NMPH PEHICHUH 331ad U3 JAPYTUX
y4eOHBIX TIPEIMETOB. y4eOHBIX IPEIMETOB.

90. MHOXeCTBO, Onepalluy HaJl MHOXECTBAMH. CB00OIHO OIEepHPOBATH ONlEpalluy HaJl MHOXKECTBAMH.

Paznes 2. I'eomerpust
2.1 | Ilpsmble u 20/10 | Ypok OmnpenensTh IUIOCKOCTh Kak (QUrypy, B KOTOPOW BBINONHSETCS
TUIOCKOCTH B 1. OCHOBHBIE TIOHSTHS CTEPEOMETPHMH. Todka, NpaMas, IUIOCKOCTh, | IUIAHUMETpHs. Jlenarth NPOCTEHNIME JIOTMYECKHE BBIBOABI U3
TIpOCTPaHCTBE npoctpaHcTBo.  [loHsitue 00  aKCHMOMAaTHYECKOM — MOCTPOCHHH | aKCHOMATUKU —IUIOCKOCTH. IIPUBOAMTL — IIPUMEPHI  pPEAbHBIX
CTCPCOMCTPUH: aKCHOMBI CTCPEOMETPUH U CIICAICTBHA U3 HUX. 00BEKTOB, HACATH3ALEl KOTOPBIX ABJISIOTCS AKCHOMBI [€OMETPHUH.

92. B3anmHoe pacriono)xeHre npsiMbIX B IPOCTPAHCTBE: IepeceKaronyecs, | Vicronb3oBaTh Ul MOCTPOCHUSI CEYEHUM METOX CIIEI0B, METO.
napaijiciibHbIC u CKpCIUBAOMIMECs npsMBbIC. ITpuHaku | BHYyTpEeHHErO IPOEKTUPOBAHMs, METOI [EepeHoca  CEeKyIel
CKPCIIMBAIOIINXCS TIPSMBIX. mwiockoct. KimaccuduuupoBaTs B3anMHOE PAaCIOIOKEHNE MTPAMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPYSI PUCYHKAMU U IPUBO/S IPUMEPBHI U3
peanbHOM KU3HHU.

93. [TapanmnensHOCTH  MPSAMBIX W IUIOCKOCTE B IPOCTpaHCTBE: | Jloka3plBaTh NPU3HAK O NApAJUIEIBHOCTH IPSAMOM M IUIOCKOCTH;
TapaJuleNIbHbIE NPSMBIE B  NPOCTPAHCTBE, MAPAJIICIBHOCTh TPEX | CBOMCTBA MApAJUIEIbHOCTH NPSAMOM M IUIOCKOCTH. JlOKa3bpIBaTh
NPAMBIX, TIAPAJIICIBHOCTE IIPAMON U INIOCKOCTH. TEOPEMY O CYIIECTBOBAHMM M €IUHCTBEHHOCTH MapajuIeNbHON

IIPSIMOM, IPOXOALIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeKallel Ha
JIpyrod NOpsAMOH; JIEMMY O TIEPECEYEHHHU IUIOCKOCTH JABYMS
MapaJUIeNbHBIMU  TIPSIMBIMH; TEOpEMY O TpéX TapauleNIbHBIX
MPSAMBIX.

94. [TapamrensHOE M IEHTPAIBHOE MIPOSKTUPOBaHUE, n300pakeHne Guryp. | OOBACHATh, YTO HA3BIBACTCS MapajUIeIbHBIM U IIEHTPATHHBIM
OCHOBHBIE CBOMCTBa NApajuIeILHOrO HPOEKTUPOBaHHsA. M300paXkeHHe | IMpOeKTMPOBAHMEM M KAaK BBIIONHACTCS IIPOEKTHPOBAHKE (QHIYp Ha
¢uryp B mapamIenbHON MNPOEKUMH. YTJBl € COHANPABICHHBIMH | TIIOCKOCTD. Jloka3sIBaTh CBOWCTBa MapajuIeIbEHOTO
CTOpOHAMH, YIOJI MEXY NPAMBIMU B ITPOCTPAHCTBE. npoekThpoBaHus. llomy4arh MpeJCTaBICHHE O [CHTPAILHOM

MPOEKTHPOBAHUN U 00 HCTOPHH PaOOT MO TEOPHH HEPCIEKTHBEI.

95. [TapamrenbHOCTE IIOCKOCTEH: MapaiieNbHBle IDIOCKOCTH, cBoicTBa | KimaccmuimpoBaTs B3aMHOE pacIiONOKEHHE IIPSIMOM 1 TNIOCKOCTH
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napauICJIbHBIX TTOCKOCTEH.

B TOPOCTPAHCTBC, MPUBOAA COOTBCTCTBYIOIIMEC MIPUMEPBI U3
peaﬂbHOﬁ JKHU3HU. CDOpMyJ'IPIpOBaTI) ONpEACICHUC TMapaJlJICJIbHbIX
HpHMOﬁ n IINTOCKOCTH. ,Z[OKaSI)IBaTI) NpU3HAK O MapaJlJICJIbHOCTHU
HpHMOﬁ n IIIOCKOCTH, CBOMCTBa napauIeJIbHOCTHU HpHMOﬁ n
IIJIOCKOCTH.

96. IlepneHaUKYISPHOCTh TPSIMONM W IJIOCKOCTH: NepreHAUKYIspHble | Jloka3bBaTh: TEOpEMY, BBIpaXKAIOIIYIO TPU3HAK
NPAMEIE B IPOCTPAHCTBE, NPAMBIE apalICIbHBIC ¥ IEPTIICHIUKYISAPHBIE | MMEPIEHINKYIAPHOCTH TPSIMOM W IUIOCKOCTH, TEOPEMY O
K IIJIOCKOCTH, IpHU3HAK TCPICHAUKYIAPHOCTH IMPAMOU N IUIOCKOCTH, | CcylieCTBOBAHWM W €IUHCTBEHHOCTH MNPSIMOM, MPOXOJAIIed depes3
TeopeMa O MPSAMOW MEPIEHAUKYIIPHONU IUIOCKOCTH. OpTOroHaJbHOE JAHHYI0 TOYKY M TEPHCHIMKYISIPHON K JAHHOH IUIOCKOCTH.
TIpOCKTHPOBAHNE. [ony4aTh NpeacTaBIeHHe 00 OPTOrOHATLHOM MPOEKTHPOBAHMH.

97. IlepnieHauKyNslp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO TUIOCKocTH, | [lomydaTh mpeacTaBieHHe O 3HaYeHUW NEepHEHAUKYIspa s
paccTosiHue OT MPSAMO¥ 10 IIIOCKOCTH, MPOEKIUs (GUTypHI HA TIIIOCKOCTh. | npyrux obnactell Haykum ((u3MKka, OSHEpreTHKa, Ja3epHbIE
HepHeH[[I/IKyHﬂpHOCTB IJTOCKOCTEH: NMpU3HAK NEPINCHAUKYIAPHOCTH TeXHOHOFI/II/I), B peaﬂLHoﬁ SKU3HU (TeXHHKa, OKpy»Karolas
JIBYX IUIOCKOCTEH. 0GCTaHOBKa).

98. Teopema o Tpex neprneHAUKYIApaX. Jloka3plBaTh TeopeMy O TpEX MEpHeHAUKYIIpax U TeopeMy

00paTHYI0 TeopeMe O TPEX MePHEeHANKYIAPaX.
99. Yriael B [POCTpaHCTBE: YroJ MEXKAY TMpSIMOH M IUIOCKOCTBIO, | AKTyalM3MpOBaTh (hakThl U METOIbI IUIAHUMETPHHU, pPeJIeBaHTHBIC

JBYTPAaHHBIH yroin, TMHEHHBIH yroi AByrpaHHOro yria. TpexrpaHHbIH U
MHOrorpaHssie yrisl. CBOHCTBa IJIOCKUX YIJIOB MHOI'OTPaHHOIO YIJja.
CBolicTBa INIOCKMX U JIBYIPAHHBIX YIJIOB TPEXI'PAHHOTO yriua. Teopemsl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAaHHOIO yIjIa.

TeMe, TPOBOAMUTH aHaNOruu. @DOpMyTUpPOBaTH OIpEIEICHHE
JIBYrpaHHoro yria. Jloka3blBaTb CBOMCTBO PpaBEHCTBA BCEX
JMHEHHBIX ~ YIJIOB  JByrpaHHoro yrma. Knaccuduunuposatsb

JIBYT'PaHHBIC YIJIbI B 3aBUCUMOCTHU OT UX I'PayCHOW MEPBHI.

HpaKanecxoe 3aHATHE

100. | Ilpocreiimune NpoCTpaHCTBEHHbIE (PUI'YPHI HA INIOCKOCTH: TETPAdIp, Pemate crepeoMeTpuueckue 3aladd: Ha ONpeAeIeHHE BHAA
napaJiesenumnes, IOCTPOEHHE CEIEHU. CEUYEHUs U HaXOXKJEHHE ero Iomaan. IIpoBoauTs qokazaTenbHbIe
paccyXIeHUs TIPH PEILICHUH TeOMETPUIECKUX 3a/1a4, CBA3aHHBIX CO
B3aMMHBIM PaCOIOKEHHEM MPSIMBIX B IPOCTPAHCTBE.
101. | IlepneHAUKYISAp U HAKIOHHBIE. DopMynupoBaTh ONpENEICHUs: MEPIEeHAUKYISIPHbIX MPIMBIX B

MIPOCTPAHCTBE; ONPEACICHUE MPSAMOM, MNEPHEHIUKYIAPHOA K
IIOCKOCTH. JlOKa3bIBaTh: JIEMMY O MEPIEHANKYISIPHOCTH ABYX
MapaJUIENbHBIX TPSIMBIX K TPEThEH TMPSIMOM; TEOPEMBI O CBA3H
MEXAY MapauIeNbHOCTHIO MPSIMBIX U UX HEPIEHANKYISIPHOCTHIO K
IUIOCKOCTH.  JlOKa3pIBaTh: TEOpEMY, BBIPAXKAIOUIYI0 IPU3HAK
MEPIEHANKYISIPHOCTH  NPSIMOA M ITUIOCKOCTH;  TEOpPEMYy O
CYIIIECTBOBAHMH W €IMHCTBEHHOCTH IIPAMOH, IPOXOJAIIEH uepes
JAHHYI0 TOYKY W TEPHEHIVKYIAPHOW K MJAaHHOM IUTOCKOCTH.
N300paxaTs B3aMMHO MEPIEHANKYISIPHBIE IPSMYIO W TNIOCKOCTh
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102.

Vrmsl B HpPOCTPAaHCTBE: Yrod MEXAy MpsAMOH M IUIOCKOCThIO, | PermaTs CTePEOMETPHICCKUE 3a1a4m, HCHONB3YS
JBYIPaHHbIA Yroi, IMHEMHBIHA yroi AByrpaHHoro yriua. TpexrpaHHbiii v | IUIAHUMETPUIECKUE (HAKTHI U METO/IBL.
MHOTOIPAHHBIE YIJIEL
103. | TeopeMBI KOCHHYCOB U CHHYCOB JUISl TPEXTPAHHOTO yIJIa. PemmaTe mpukiamHBle 3amayd, CBS3aHHBIE C  HAXOXKICHHEM
TeOMETPHYCCKUX BEIIMYHH.
104. | Teopema o Tpex MEPICHANKYISIPAX. PemaTe cTepeoMeTpryecKre 3aiaul, CBS3aHHBIE C MPUMEHEHHEM
TEOpPEeMBI 0 TPEX MEePICHANKYIIPAX, HAXOXKICHHEM PACCTOSHHIA,
MOCTPOEHHUEM TPOEKLIUI.
2.2 | MHOrorpaHHHKH 10/10 | Ypok

105. | Buagbl MHOrOrpaHHHMKOB, pa3BepTKa MHOTrOrpaHHHMKa. IIpusma: n- | PucoBaTh BBIMYKIIbIE MHOTOTPAaHHHMKH C 3aJaHHBIMHM CBOMCTBaMH;
yrojbHasl MpH3Ma, HpsiMas W HAaKJIOHHAs MPU3MBI, OOKOBasi M TOJNHAsI | BOCCTaHABIMBATH OOIIMIT BU]] BEITYKJIOIO MHOTOTPAHHHKA MO IBYM
HIOBEPXHOCTb TIPU3MBL ero HPOCKIHSIM. Joka3sIBaTh CBOIiCTBa BBIITYKIIOrO

MHOTOTpaHHUKA.

106. | IMapannenenumnen, NpAMOYroNbHBIH TapasIenenunes  ero cBoiicTea. | PHCOBATh BBIIMYKJIbIE MHOTOIPAHHUKH C Pa3HOM DijIepoBoii
Kpatyaiimiye mytn Ha MOBEPXHOCTH MHOrorpanuuka. Teopema Jiiepa. | xapakTepHCTUKON; MCCIEN0BATh BO3MOKHOCTH IIOTydYEHHS
[poctpancreentas Teopema Ingaropa. pesyiabTaTa IpPU BapbUPOBAaHMM JaHHBIX. IlmanuposaTh

IIOCTPOEHUE IPABUIIBHBIX MHOIOIPAHHUKOB HA TIOBEPXHOCTSX
JIPYTUX NMPaBWIBHBIX MHOI'OIPAaHHUKOB

107. | Ilupammpma: n-yroipHas NHMpaMHIa, I[PaBWIbHAS M YyCEUEHHAsS
nupamuzpl. CBolicTBa pebep © OOKOBBIX TIpaHell NpaBUILHOM
HPaMUIbL.

108. | IlpaBuiibHBIE MHOTOTPAHHUKH: MpaBWIbHAsS NPHU3Ma U TpaBHIbHAS
NMpaMHula, MpaBWIbHAs TPEYrojbHas MNUpPaMuAa M IPaBHIBHBIA
TeTpa’ap, KyO. IlpeacraBieHne O NPaBUIBHBIX MHOTOIPDAHHHUKAX:

OKTadIp, HOAEKASAP U UKOCAdP.
109. | CummMmerpuss B TPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUH MPABUIBHBIX

MHOTOrpaHHUKOB. CHMMETpuss B IPaBWIBHOM MHOTOI'DaHHHUKE:
CUMMETpHs Tapajjieenunesia, CHUMMETPUS NPaBWIBHBIX MPHU3M,
CHUMMETPHS TIPaBUIHHON IIMPAMUJIBL.

HpaKTl/I‘IECKOE 3aHATHE

110. | BbruucieHue IEMEHTOB MHOTOIPAHHUKOB: peOpa, AUArOHAIH, YIIIbL.
111. | IInomams OOKOBOW IMTOBEPXHOCTH IPU3MBIL. Brrauciuts 60K0BOI TOBEPXHOCTH TPU3MEL.
112. | TInomaas GOKOBOU MOBEPXHOCTU H MOJTHOM MOBEPXHOCTH MPSIMOI

TIPU3MBIL, IDIOMIAh OCHOBAaHHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH

BbrumcnsTe 1Iomaayd MOBEPXHOCTEH MHOTOTPAaHHHWKOB (IIpH3Ma,
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MIPSIMOM IPU3MBL.

anaMHna), TCOMETPUICCKUX TECJI C MPUMCHCHUCM (l)OpMyJ'I.

113. | IInomaxs GOKOBOM HOBEPXHOCTH U TTOBEPXHOCTH MPABIIILHON ITMPAMUIBL, BbuucasTh TIIOMAAM TIOBEPXHOCTH NPABWIBHOW IHPaMUIbI,
TeopeMa O TUIONIA/IN YCEUeHHOW MPaMUIbL. TEOMETPUYUECKHX Tell C IPUMEHEHNnEM (HhopMyII.
114, | CummMeTpuss B TIPaBWJIBHOM  MHOTOTPaHHHKE: CHMMETpHS
napajiesienuneia, CUMMETPUS MpPaBWIBHBIX TIPU3M, CHMMETPUS
TIPaBUIIEHOM MTUpaMHIBL.
2.3 | Bexropsl u 4/4 | Ypok
KOOpZIMHATEL B 115. | IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOH BEKTOp, [UIMHA HEHYAeBOro | OnepupoBaTh TOHATHAMHU: BEKTOP Ha IUIOCKOCTH M B
MIPOCTPAHCTBE.
pocTp BCKTOpa, BEKTOPBI KOJIJIMHCApHBIC, COHAIpaBJICHHLIC u MIPOCTPaHCTBE; KOMIIJTaHapHbIC BEKTOPHI. HpI/IBO}lI/ITB
TPOTHBOIONIOKHO ~HATIPABJICHHBIC BEKTOPbI. PaBEHCTBO BEKTOPOB. | ppymepsl (M3HUECKMX BEKTOPHBIX BeIMumH. OCBaMBaTh
JleficTBUSL ¢ BEKTOpaMH: CIOKEHHE M BBIYUTAHHE BEKTOPOB, CYMM2 | hapina BHIIONHEHHS AeHCTBHIl CIOKEHHS M BEIMUTAHHS
HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoiicTBa
N BEKTOPOB, YMHOXXEGHUsI BEKTOpa Ha uHcio. JlokasbiBaTh
cllokeHust BekTopoB. CBOWCTBa YMHOXXEHHMsI BEKTOpa Ha YHCIIO. N
NpU3HaK KOMIUIAHAPHOCTH TpPEX BEKTOpOB. JloKa3bIBaTh
IlonaTne KoMIIaHapHble BEKTOphL. [IpuM3HAK KOMIUIAHAPHOCTH TPEX 5 A
BekTOpoB. IlpaBmio mapamienenunena. Teopema o pasnokenun | [COPEMY O PA3TOKCHHH JIFOOOTO BCKTOpa MO TPEM NaHHBIM
BEKTOpA 110 TPEM HEKOMILTAHAPHBIM BEKTOPaM. HEKOMILIaHAapHBIM BEKTOPaM
116. | IIpsmoyronbHasi cucreMa KOOpJMHAT B TpocTpaHcTBe. KoopmuHaTel | BeroMHHTE onpeneneHne cKaasipHOTO YMHOXKEHHS U €ro CBOMCTBA.
BEKTOpa. CBs3b MEXAY KOOpAUHATAMU BEKTOPA U KOOpAUHATAMU TOYCK. BeiuuciasaTts ¢ TMOMOMIBIO CKAJIAPHOI'0O YMHOXEHUS JIMHBI BEKTOPOB,
VYron mexny Bekropamu. CKasipHOE MPOU3BEICHHE BEKTOPOB. YIIBI  MOXAY HAMH, YCTAHABIMBATH  IICPICHIMKYJISPHOCTD
BEKTOPOB.
IIpakTH4yeckoe 3aHsITHE
117. | Omnepamyu HajJ BEKTOPaMH, 3aJJAHHBIMH B TIPOCTPAHCTBE.
Bekropsl B mpocrpanctBe. Omepanuu Hajx BeKTopamH. BekropHoe
YMHOX€EHHE BeKTOpoB. CBOWCTBAa BEKTOPHOI'O YMHOKCHHUSI.
118. | IIpsmoyronbHasi cucreMa KOOpJHMHAT B TPOCTpaHCTBe. KoopauHaThI
BekTopa. Pasznmoxenue Bekropa mo 6aszucy. KoopanHaTHO-BEKTOpHBII
METO/l TIPH PEIIEHUN TEOMETPUUECKUX 3aa.
2.4 | Tena BpareHus 12/20 | Ypok
119. | IoHATHA: MIMHAPHYECKAs MMOBEPXHOCTh, KOHWYECKAs MOBEPXHOCTH, | CBOOOAHO OIIEpUPOBATH TIOHATHSAMHU: LITHHAPHYECKas
oOpa3zyromue moBepxHocTed. Tena BpamleHWs:: NOWIMHIP, KOHYC, | MOBEPXHOCTh,  HWIMHIAP. M3ydate  cmocoObl  HOMydYeHHs
yCE4eHHBIH KOHYC. IWJIMHAPUYIECKOI OBEPXHOCTH, MWINHAPA. M300paxaTs HUIHHAP
U €70 CEYCHHMS TIOCKOCTHIO.
120. | Toustus: map, cdepa, chepruueckas HOBEPXHOCTb. CB00OIHO ONEpUPOBATh MOHATHAMIE: cpepa u map, IeHTp, paanyc,

mumamerp cdepsl u  mapa. DopmyaupoBaTh

onpeiesieHe

KacaTeIbHOH TUTOCKOCTH K chepe. JloKka3pIBaTh TEOPEMEI O CBOICTBE

U TpU3HAKe KacaTelbHOW IUIOCKOCTH. BrBomuTh opmymy
BEIUMCIICHHS TUTOIIAIN ChEephI depe3 pagimyc chepsl.

IS
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121. | B3auMHOe pacnoyiokeHue cephl U INIOCKOCTH, KacaTelbHas INOCKOCTh | MccnenoBaTh B3anMHOE PacoiioKeHHE Cephl M INIOCKOCTH.
K ctepe. M3o0pakeHne Ten BpalleHHWs Ha IUIOCKOCTH. PasBeprTka
IUITHHApa U KoHyca. CumMMeTpust cdepsl 1 mapa.

122. | O6bem. O6bem mpu3Mbl. OCHOBHBIE CBOMCTBa 00beMOB Tenl. Teopema | CBOOOAHO —oOmepuUpoBaTh MHMOHATHAMH: O0BEM Tela, 0O0BEM
00 oOpeme IpAMOYTOJIBHOI'O Hapajuiejcnuriea 1 CJICACTBHUA HU3 HEC. NPSAMOYTOJIBHOI'O [apajuiesienuIe1a. q)opMan/Ip()BaT], OCHOBHBIE
O6bem MpsAMOii U HAKIIOHHOH MPU3MBI. cBoiicTBA  00BEMOB.  JlOKasblBaTh  TeopeMy 00  oObEME

NpSMOYrOJILHOIO  Mapajvielienunena,  CIeACTBUS K3 Heé.
Jloka3pBaTh TeopeMy 00 00bEME HAKIIOHHOW MPU3MEI Ha TIPUMEPE
TPEYyroJIbHOM MPU3MBI U JUIs1 TIPOU3BOJIBHOMN MTPU3MBL.

123. | Ilomobune B mpocrpaHcTtBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH

MmoBepxHOCTeH  momoOHBIX  Quryp. IIpeoOpasoBanue  momoOus,
TOMOTETHSI.
124. | TloctpoeHue cedeHUit MHOrOIPaHHUKOB U TEN BPAIICHHSI: Crpouth cedyeHus. Pemarb cTepeoMeTpuuecKHe 3a/add  Ha

ceueHMs HWIMHApa (MapajuielbHO M MEPIEeHANKYIIPHO OCH), CEYEHHUS
KOHyca (MapajlelIbHOE OCHOBAHUIO M MPOXOJIIEE Yepe3 BEpLIMHY),
CEYCHUsl 11apa, METOAbI MOCTPOEHMsI CEUEHUH: METOJ| CIEJ0B, METON
BHYTPEHHETO MTPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH.

JI0Ka3aTeIbCTBO MaTEMAaTHYSCKHMX  OTHOIICHHWH, HaXOKICHUE
TeOMETPUUYECKUX BEIMYMH (JUIMH, YIJIOB, IUIOMIANIEi, 0OBEMOB).
Hcnonp3oBaTh Mpu  peUIEHHMH  CTEPEOMETPUUECKUX  3a1ad
HHaHI/IMeTpI/I‘{eCKI/IG d)aKTI:-I U MCETOABI. HpOBOJlI/ITb JIOTUYECCKH
KOPPEKTHbIE  JOKazaTelbHbIE PpAcCCYKIEHHs IpHU  pPELIeHUU
CTEPEOMETPUUECKUX 3a1aY.

HpaKTl/I'leCKOC 3aHATHE

125.

O0beM. OObeM MUupamMH/IbL.

Joka3biBaTh Teopemy: 00 00bEMe nHpaMuibl, (HOPMYJIHPOBATH
CIeACTBUS W3 Hee: 00BEM yceu€HHOM mnupamMunpl. BreBoaWUTH
(dhopmyny Juist BEIYHCIEHHS 00bEMOB YCEUEHHON MMUPAMUIIBI

126.

O6wem. O0beM IIITHHIPA U KOHYCA.

CB0oOOHO oOmepupoBaTh MOHATHAMH: OOBEM Teda, IUIOMAIh
noBepxHocTH. DOpMYIIMPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.

Jloka3biBaTh TeopeMbl: 00 00bEMe IMHIpa; 00 00bEME KOoHyca.
BbiBonuTh (hOpMYIIBI [UIsl BRIUUCIICHHUS 00bEMA YCEYEHHOTO KOHYCA.

127.

O0pem mapa 1 MapoBOro CerMeHTa.

CB00OOIHO OTEepPHPOBATH MOHATHUSAME: IIAPOBOI CEIrMEHT, IIapOBOI
CIIOH, IIapOBOI CEKTOP, OCHOBAaHUE M BBICOTA CETMEHTa, OCHOBaHHUE
¥ BBICOTA LIAPOBOTO CIOS. BBIBOMUTE (GOPMYIBI I HaXOXKICHHS
00BEMOB IIAPOBOTO CErMEHTa, WLIAPOBOIO CEKTOpA, IUIOIIATN
cdepsl. JlokaszpBaTh TeopeMy 00 00bEMe mapa.

128.

KomOuHamy ten BpamieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BovcaHHas B
LUTHHIP, OMHMCaHHas OKono mwinHapa. [lepeceuenne cdepsl u mapa ¢
tockocThio. Kacanne mapa u cepsl IIIOCKOCTHIO.

Pemats npocTeie 3a1a9H, B KOTOPHIX (PUI'YPHPYIOT KOMOWHAIMH TeI
BpaIlleHUs] © MHOTOTPaHHUKOB. VICIONb30BaTh IpH pelieHn  3aad,
CBSI3aHHBIX CO cepod W IMapoM, IUIAHUMETpudeckne (aKTHl |
METOJBL.
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129. | KomOuHanmm Tenm BpameHnss W MHororpaHHukoB. [lomstme | Pemate crepeoMmeTpuueckie 3ajadd, CBS3aHHBIE C  TENaMHU
MHOTOTPaHHHKA, OMHCAHHOTO OKOIIO CQephl, cephl, BIHCAHHOH B | BPAICHHS, IOCTPOCHUEM CEYEHHH TeJl BPaIleHHs, ¢ KOMOMHALMAMHE
MHOTOTPaHHUK WIX TEJIO BPAIECHHUS. TeN BpallleHnAd ¥ MHOTOTpPaHHHKOB.

130. | IInomaap MOBEPXHOCTH WMIMHApA, KOHYca, mwiom@ans chepsl u ee | CBOOOIHO OMEpHUpOBATh MOHSATHUSMH: KOHHYECKas HMOBEPXHOCTD,
YacTen. KOHYC, YCEe4E€HHBII KoHyc. M3ywaTh CIocoOBI ITONydEeHUS

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

131. | IInomags MOBEPXHOCTH IWIMHApA, KOHyCa, IUIONIans chepbl U ee
yacTen.

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

133. CedeHus 1mapa, METObI TIOCTPOCHHUS CEUCHUI: METOJ CIICAOB, METO | Pemiath crepeoMeTpuuecKhe 3amayd, CBA3aHHBIE CO Cepoi u
BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ| IEPEHOCA CEKYILEH IUIOCKOCTH. | LIIapOM, HAXOXACHUEM IIIOaN chepsl U €€ yacreii, NOCTpoeHuEM

CeYeHUit cepsl U mapa.
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. | Jlwkenus mupoctpanctBa. Otobpaxenus. Jlpmwxenus u paBeHcTBO | CBOGOIHO OIEPHPOBATH MOHATUAMHU: OTOOPaKEHHE MPOCTPAHCTBA
(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, MapaUIEIbHBIA MEPEHOC; PABEHCTBO M
nopobue ¢uryp. OnepupoBaTh MOHATHAMHU: mpsiMas U cdepa
Oiinepa. BeimonusaTs npeobpa3zoBaHus TOZ0OUS.
136. | Buzsl OBrKeHHMIl: mapajuleNbHBIN EpEeHOC, IIeHTpalIbHAs CUMMeTpus, | Jloka3blBaTh YTBEp)KIEHHS O TOM, YTO IEHTpaibHas, OceBas H
3epKajbHas CHMMETPUSI, TIOBOPOT BOKPYT IIPSAMOIA. 3epKalibHas CHMMETPUH, TMapaJUIeibHBIA IEPEHOC  SBISIFOTCS
JBIKECHUSIMH.
IIpakTHyeckoe 3aHsATHE
137. | TlpeoGpazoBanust mogobus. [Ipsmas u chepa Ditnepa. Pemate TeoMeTrpuueckne 3amadd ¢ UCIOIH30BAHHUEM [IBMYKCHUM.
Hcmonb30BaTh IpH pelIeHUH 3a/1a9 JBIKEHUS IPOCTPAHCTBA M UX
CBOIICTBA.

Pa3nen 3. BeposiTHOCTB U CTATHCTHKA

3.1

DNeMeHTHl TEOPUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBssHEI rpad, myrm B rpade: mukiasl U nenw. 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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cnyqai/'moro OIIbITa, OITUCHIBATH 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.  CiydaiiHple ombiTel ¢ | /ICMCHTAPHBIMH HCXOMAMHU.

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.

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 4YHcCl€ C HUCHOJIB30BAHUEM JiepeBa

CIIyJ4allHOrO OmbITa, (OPMYJ CIOKCHUA U YMHOKCHUS
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

16/10

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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HpaKanecxoe 3aHATHC

153. | IIpuMepsl pacnpeneneHuii, B TOM YHCIIe TEOMETPHUYECKOE U
OUHOMMAJIBHOE.
154. | MaTeMaTH4ecKoe OXHIAHHE CIyYalHOW BEIMYHMHBI (pacIpeleIICHUs ).
[puMepsl TpUMEHEHUS] MATEMAaTHYECKOTO OXHJIaHHS (CTpaXOBaHHE,
jgoTtepest). MaremMaThudeckoe OXUAaHHE OWHApHOW  CIydaitHOM
BENUYKMHBI. MaTeMaTHUeCKOe OKUIAHUE CYMMBI CITyYalHBIX BEJTHYHH.
Marematuueckoe OXHJaHWE TE€OMETPHYECKOr0 W OHMHOMHAIBLHOTO
pacrpe/eneHun.
155. | 3amaum, mpuUBOSIIIME K TOKA3aTEIEHOMY PacIpeAeIeHHIO. Pa3zbupate npumepsl 3aa4, NPHUBOSIIMX K IOKAa3aTEIbHOMY
pacrpeielieHHI0 M K HOPMaJIbHOMY PacripezieleHUIO.
156. | 3amaum, mpuUBOJSIIME K HOPMAJIHLHOMY PACIpEENICHHUIO. Pa3bupate mnpumepsl 3ajad, NPUBOSIIMX K II0KAa3aTeIbHOMY
pacrpesielieHHIo M K HOPMaJIbHOMY PacripezieieHUIO.
Koncynpranus 2 157. | KoHcynbTanus nepen 3K3aMeHOM
CamocrosarenbHas pabora 12 1 | IoaroroBka K 3K3aMeHy
39 2 — PaGora ¢ KoHCheKTamMu, Yy4eOHOM ¥  CIENHAIBHOM

SKOHOMHYECKOH JuTeparypoii (mo maparpadam, riiaBam
y4eOHBIX OCOOMH, YKa3aHHBIM NIPEMOJaBaTENeM).

— TloaroroBka K HpPakTUYECKUM 3aHATUSIM C HCIONB30BAHUEM
METOJUYECKUX PEKOMEH AN MPEroaBaTes, BHIIONTHEHUE U
o(hopMIleHHE MTPAKTHYECKUX PAOOT.

— BolnonHeHue nomaiHux 3aJaHud 10 pa3zeny.

— IlpumepHas TemMaTuka JOMaUIHUX 3aJaHUM 110 pa3zieny:

Pelienne 3amad Ha HaxOXKJICHUE NPOU3BOIHBIX (YHKIHNA
UCToNb3ys npaBuia audepeHupoBanus. Perenue 3amaq Ha
HaXOKAGHHE  INPOM3BOJAHBIX  JJIEMEHTapHBIX  (YHKLHH.
Pemienne 3amau Ha HaxoXAEHHE YIJIOBOro koddduimeHTa
KacatenbHOM K rpaduky QyHkumu. Pemienune 3amauy Ha
COCTaBJICHHE YpaBHEHHsI KacaTellbHOH K Trpaduky ()yHKIHH.
Pemenre 3a1a4 Ha HAXOXKJEHUE POMEXYTKOB MOHOTOHHOCTH
GhyHKUIHI.
PeieHre 3amad Ha HaXOXKACHHE OSKCTPEMYMOB (DYHKIIHIL.
Pemenne 3aga4 Ha HaXOXK/I€HNE HANOOIBILIETO M HANMEHBIIIETO
snayeHnii Qynkuun. VccnenoBanue (GyHKIMNA MPU MOMOIIA
MIPOM3BOTHON M TIOCTPOCHNE UX rpadukoB. Pemienne 3amaq Ha
HAaXOXJCHHE TIepBOOOpa3HBIX  (QYHKIWHA.  Brramcienne
UHTErpanoB. PelieHue 3ajay Ha HAXOXKICHHE IUIOMIAJEH
KPUBOJIMHEWHBIX Tpareuuu.
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[Nouck mHpOpPMaIMy MO TEME C UCIOIH30BAaHUEM Pa3INIHBIX
TEXHOJIOTHA TIOMCKa;

Coop, cucremaruszanysi, U3ydeHue U 0POpMIIEHHE MaTepraa;
Be16op hopmel peacTaBieHns MaTeprana: KOHCIIEKT,
Joknan, pedepar, razera, scce, Ipe3eHTalys, OyKkier, Iiakar,
cxema, TabuLa, CaiT u T.1.

[Ipomexxyrounas 4
aTtrecranys B popme

JK3aMeHa

Bcero: 369
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6. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITIPEAMETA
MATEMATHKA

6.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

B cootBerctBum ¢ TpeboBanusiMu PILOC COO K MarepuasbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro mpolecca yriIyOleHHbII YpOBEHb Kypca MaTeMaTHKH H3ydaeTcsl B
YCIIOBUSX NMPEAMETHOIO KaOMHETa MaTEMaTHKHU.

[Iporpamma yuebnoro npeamera OVYIIn.03 Martematnka peanusyercs B YriayOJIeHHOM
YPOBHE, B KOTOPOIl KMEETCSl BO3MOXKHOCTh 00ECIEYNTh CBOOOIHBIN A0CTyI B IHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U B IEPHO/I BHEYUEOHOM eI TeTbHOCTH 00yJarOIuXCsl.

ObopynoBanue yueOHOT0 KaOMHETA:
— Paboune mecta Ha 25 00ydaromuxcs
— ABTOMaTHU3MpOBaHHOE pabouee MECTO IpenoaaBaTess;
— HHrepakTuBHas NOCKa, IPOEKTOP, KPOHILITEHH;
— JluneH3MOHHOE TIPOrpaMMHOE 00ecTiedeHre O0IIEro Ha3HAUYCHHUS;
— BbIxoa B r1o6anbHyI0 CETh;
— MarauTtHo-MapKepHas J0CKa;
— Crarndeckue, TMHAMHYECKHE, IEMOHCTPAIIMOHHBIC U Pa3IaTOYHbBIE MOJICIIH;
— KOMIUIEKT TEXHUYECKOW TOKYMEHTAIMH, B TOM YHUCJIE MacrlopTa Ha CPeACTBA
00y4eHHst, ”HCTPYKITUH T10 WX MCIIOJIb30BAaHHIO U TEXHUKE O€30MacHOCTH;
— KommiekT yueOHO-MeToInYeCKO TOKyMEHTAIIH;
— @OHJ OLIEHOYHBIX CPEJCTB MO MPEIMETY;
— Komnexuust mndpoBsIx 00pa3zoBaTeIbHBIX PECYPCOB;
— DJEeKTpOHHBIE METOINYECKHE MTOCOOUS N0 MaTEMaTHKE;

6.2 UndopmannonHoe odecnevyenne peaan3anui NporpaMmmbl

B Oubnuorteunsiii GoHI BXOIAT y4eOHUKH U3 (eaepaibHOTO IMepedyHs y4eOHUKOB,
JOTYIIEHHBIX K UCHOJIb30BaHUIO IPU Pean3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOIO OOIIEro, OCHOBHOIO OOIIEro, CpPeAHEro OOIIero
o0pa3oBaHUsl OpraHU3alUAMHU, OCYUICCTBISIIOIIMMH 00pa30BaTEbHYIO JIEATEIBHOCTh U
YCTaHOBJICHUS MPEJEIBHOTO CPOKa MCIOJIb30BAHUS MCKIIOUYEHHBIX Y4€OHUKOB, YTBEPKIACHHOTO
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/)  (komrekmuu  "®ITY. 10-11 xn.  UM3a-Bo  «lIpocsemieHue.
OO61eoOpa3oBaTeIbHBIC MPEIMETHI).

B o06pa3oBarenbHOM MPOIIECCE UCTIONB3YIOTCS ANEKTPOHHBIE 00pa30BaTeNIbHBIE PECYPCHI
u3 ¢eaepalbHOTO TMEpevHsl AIIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K
UCIOJIb30BAHMIO  TIpU  pealu3alil  UMEIOIMIMX  TFOCYAApCTBEHHYIO  aKKpPEAUTAIIUIO
00pa30oBaTeNIbHBIX MPOTrPaMM Ha4daJbHOro OOIIEro, OCHOBHOIO OOLIEro, cpexHero oOIero
oOpa3oBaHus, YTBEpXkJAEHHOro mpukazoM Munmnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccuu 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 TOcoOMe il CTYACHTOB CPEIHETO
npodeccuoHalbHOTO  OOpazoBanmsi. 1-¢  w3manme: OOIIECTBO ¢  OTPAaHUYCHHOU
OTBETCTBEHHOCTHIO OOpa3oBaTeIbHO-U3/1aTEILCKUI LIEHTP «AKaaemus», 2022r.

DJIeKTPOHHBbIE 06pa3oBaTe/IbHbIE PeCypChl

Bepostaocts u cratuctuka 10. B 0P B10 npeacrasneno 8 moayseit Ha 34 akaeMUYeCKUX
yaca. O0muii nmepeueHb Momayneut: IlpencraBienne NaHHBIX M ONUCATEIbHAs CTAaTUCTUKA;
CrnydaiiHble OTIBITHI U CIy4aliHbIe COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
ucxonamu; Oneparuu Haj, COOBITUSAMHU, CIIOKEHHE BEPOSITHOCTEH; Y CIIOBHASI BEPOSITHOCTD,
JIEPEBO CIYyYalWHOTO OIbITa, (hOpMysa MOJTHON BEPOSITHOCTH M HE3aBUCUMOCTH COOBITHIA;
DneMeHThl KoMOnHaTOpukH; Cepuu Nocie0BaTeIbHBIX UCTIBITaHu; CiTydaliHble BETUYHHBI

n pacnpenenenusi; O6001eHne U CUCTeMaTu3alus Kypca BEpOSITHOCTH U cTatucTtuku 10
knacca. OOO "CBEPOBPA30OBAHUE".

BepostHocTh 1 ctatuctuka 11. B O0P B11 npeacraBneno 8 moayineit Ha 34 akageMHU4eCKUX
gaca. OOmmi mnepeueHb Mojayne: MareMatuueckoe OXHUIaHUE CIydyalHOW BEITMYHMHBI;
Jucnepcusi M cTaHAAPTHOE OTKJIOHEHHE CIy4alHOW BEJIWYMHBI, 3aKOH OOJBIIUX YHUCEI;
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; O00OIIEHHe U cHcTeMaTH3alus: ClIy4dailHble BEIMYMHBI U
pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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