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1. HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma yuyebnoro mpeamera OVYIIm.03 Marematuka npenHazHadeHa s
M3yUYEHHs] MAaTEMAaTUKH MIPHU pea3alliy CpeJHEero obmero oOpa3oBaHus B MpeEeiIax OCBOCHUS
IIPOTrpaMMBbI ITOATOTOBKH KBATM(HUIIMPOBAHHBIX pabouux ciyxamux no cnenuansaoctu 09.02.07
WudopmanioHHbIE CHCTEMBI U IPOTPAMMHUPOBAHKE

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 OYIIn.03 MaremaTuka (yriryOoaeHHbIH YpOBEHbD)
pazpaboTaHa Ha OcCHOBe TpeOoBaHuii Kk pesynbTataM ocBoeHuss DI'OC COO, a Ttaxxe
(dbenepanbHO pabouel mporpaMMbl BOCTIUTAHUSI.

[IporpamMma mno maTemaTHKe yIriIyOJE€HHOTO YpPOBHS JJis 0Oydaromuxcs pa3padoTaHa Ha
ocHoBe PI'OC COO c y4eroM COBpEMEHHBIX MHPOBBIX TpeOOBAHMMH, NPEABABIAEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHWI0, M TPAIUIUNA POCCUHCKOrO oOpa3oBaHus. Peammsarus
IporpaMMbl IO MaTeMaThKe OOeCIeuMBaeT OBJIAJICHUE KIFOUYEBBIMH  KOMIIETEHIIHSIMH,
COCTaBIJISIIONIUMHA OCHOBY [UISI CaMOPa3BUTHUS M HEMPEPBIBHOTO 00pa3oBaHMUs, IIEIOCTHOCTh
OOMIEKYIBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00 yJaFOIIUXCSI.

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

[IpuknaaHas 3HaYMMOCTh MAaTEMaTHKH OOYCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBIE
OTHOILIEHMS], (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH ¥ KaTETOPUH HEONPEAETIEHHOCTH, OT MPOCTEHUIINX,
YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUIf
Pa3BUTHS HAyYHBIX U TEXHOJIOTMUYECKUX HJICH.

OnHOBpPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHHs MaTeMAaTUKH B COBPEMEHHOM
oOriecTBe Bce Oosiee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKUIM CTUIIb MBIIUIEHUS, TPOSBIISIOIINNCS
B OIIPE/ICIIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3ydeHus MaTeMaTHKU B apceHasl IPUEMOB
U METOJIOB MBIIJICHUS Y€JI0BEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKLHUSA U AETYKLUS,
0000ImeHne M KOHKpeTH3allusl, aHaJIu3 M CHUHTE3, KiIacCUpUKalMsg M CHUCTeMaTu3alus,
abctparupoBaHue M aHanorua. OOBEKTbl MaTEeMaTHYECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX ITOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (GOopMylIupoBaTh, 0OOCHOBBIBATh U JIOKAa3bIBAThb CYKICHUSA, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUH CTUIb MblIUIEHUS. Benaymas posib NPUHAAICKUT MaTeMaTuke B (OPMHPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHNs M BOCIIUTAHUM YMEHUH NefcTBOBaTh IO 3aJlaHHBIM
aJIFOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYUPOBATh HOBHIC. B mpornecce pemieHus
3ajJ]a4 - OCHOBBI JUISl OPraHU3alUK y4eOHOM JeATeNbHOCTH Ha YpOKaX MaTEMaTHKH - Pa3BUBAIOTCSA
TBOpYECKAas U NPUKJIAJHAs CTOPOHbI MBIIIJIECHUS.

OOyueHne MaTeMaTHKE JaeT BO3MOXHOCTb pa3BHBaTh Yy OOYYaIOUIUXCS TOYHYIO,
palnMoHaNbHYI0 U HH(GOPMATUBHYIO peyb, yMEHUE OTOMpPATh Hanbosee MOIXOMAIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TpaHuuecKhue CpeacTBa I BBIPAKEHUS CYXKJIECHHMM W HarJIIIHOIO MX
IpeJCTaBIICHHUS.

Heo0x0auMbIM KOMIOHEHTOM OOIIeH KyIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oO11ee 3HAaKOMCTBO C METOJIaMH IO3HAHHUS JEHCTBUTEIBHOCTH, MPEACTABIECHUE O MpeaMeTe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
0COOEHHOCTSX MPHUMEHEHHs MaTeMaTUKW [UIl pPEUIeHHs Hay4dHbIX W MPUKIAJHBIX 3a7]ad.
MaremaTrueckoe 00pazoBaHHe BHOCUT CBO BKJIaJ] B (popMupoBaHHEe 0OIIEH KyIbTyphl UeIOBEKa.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHUIO  YEJIOBEKa,
NOHMMAHHUIO  KpPacoTbl M  H3AIIECTBA MATEMaTHUECKUX  PACCYKACHUH, BOCIHPUATHIO
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reOMETPUIECKUX (POpM, YCBOCHUIO HJIEH CUMMETPHH.
[TpuopuTeTHRIMU LIEISIMU 00YUEHUST MAaTEeMAaTHUKE Ha YIIyOJIEHHOM YPOBHE MPOJIOJDKAIOT
OCTaBaThCs:

— (¢GOopMHpPOBaHHE IIEHTPAIBHBIX MATEMaTHYECKHX TIOHATUH  (YHCIO, BEIWYHHA,
reoMeTpuyieckas purypa, mepeMeHHas, BEpOSATHOCTb, (DyHKIIUS, IPOU3BOIHAS, HHTETPA),
O6CCHGLH/IBaIOIlII/IX MPECMCTBCHHOCTD U INIEPCICKTUBHOCTL MATEMATUUCCKOT'O 06pa3OBaHI/I$[
oOyJaronuxcs;

— TOJBE/ICHHE OOYYAIOIIUXCS Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3H
MaTE€MaTUKWM MW OKpPYyKarlmero Mupa, MNOHUMAHHUIO MATCMATHKU KaK 4YacCTh 061116171
KYJIbTYpPbI YE€JIOBEYECCTBA,

— pa3BUTUE UHTE/UICKTYQJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH OO0ydaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, HCCJICIOBATCIbCKUX YMeHHP'I, KPUTUYHOCTH MBIIJICHUA, WHTEPECAa K H3YUYCHUIO
MaTEeMaTHUKH;

— ¢opmMupoBaHue QYHKIIMOHATLHOW MaTEMaTHUYECKON rPaMOTHOCTH: YMEHHUS Paclio3HaBaTh
MaTeMaTHYECKHUE acleKThl B pealbHbIX KU3HEHHBIX CUTYALUIX U IPU U3YUYEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (popMynupoBaTh
UX Ha SI3bIKE€ MAaTEMaTUKH U CO3/1aBaTh MaTeMaTU4YECKUE MOJIENIN, TPUMEHSTh OCBOCHHBIN
MaTeMaTHYeCKUi  ammapaT Jjis pelIeHHs MpPaKTUKO-OPHUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTY4YECHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH COJEpIKaHUSI MAaT€MaTUKU Ha YriIyOJE€HHOTO YPOBHSI SIBJISIFOTCS:
"Uucna wu Bbrumcnenuss", "AnreOpa" ("AnreOpanueckue BblpaxeHHus", "YpaBHEHHS U
HepaBeHcTBa"), "Hauana matemaruueckoro ananuza", "I'eometpusa” ("['eomerpuueckue Gpurypsl
u ux cpoicrBa", "H3Mmepenue reomerpuueckux BenuuuH"), "BeposTHOoCcTh M cTaTHCTHKA'.
JlaHHbIE JTMHUM Pa3BUBAIOTCS MapalljiesIbHO, KaXK/1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYIroH, a B TECHOM KOHTAKTE U B3aumoaercTBuu. Kpome 3toro,
UX OObEeOUHSET JIOTUYecKass COCTaBJSIOMIAs, TPAJUIMOHHO TPHUCYIIAas MaTeMaTUKe |
MIPOHU3BIBAIOIAS BCE MATEMATUYECKUE KYPChI U COJAEP/KATEIbHBIE JINHUH.

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

VYyeOnplii kypc "AnreOpa M Havalla MaTEMaTHYECKOTO aHajau3a'" SBJSETCS OJHHM U3
Haumbojee 3HAYMMBIX B 0011e00pa30BaTeIbHOM IIHMKJIE, MOCKOJbKY, C OJHOH CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTAJIbHYIO 0a3y AJIsl U3y4EHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYroi CTOPOHBI, POPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBILICHHE 00YyUJaloluXcs Ha YpOBHE,
HE0OX0IMMOM 17151 OCBOEHUSI HH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U APYTUX
IUcHMIUIH. B pamkax maHHOTO yueOHOro Kypca oOydaromivecs OBJIaJIeBalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOU HaykH, KoTopas (GOpMyIUpYyeT CBOHM JOCTIKEHUS B MaTeMaTUYECKOM
dbopwme.

Y4eOHbIil Kypc anreOpbl U Havajdl MaTEMaTHUECKOTO aHajn3a 3aKiIaJbIBAaeT OCHOBY JUIS
YCIIEUTHOTO OBJA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OUOJIOTHH, TOHUMAaHUSI OCHOBHBIX TEHICHITUI
pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM >KW3HHU, 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, 000CHOBBIBATh HCTHHHOCTb, JI0OKAa3bIBATh YTBEPIKJIEHHS C IOMOIIBIO MHYKIIUU
U paccyXaaTh AETYKTUBHO, UCIOJb30BaTh 0000IIEHNE U KOHKpETH3alllio, abCcTparupoBaHue 1
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIICHHUE.

B xone usydenus yueOHoOro kypca "AnreOpa M Hadaisa MaTeMaTH4eCKOro aHaiuza"
oOyyaromuecst IMOJy4yalOT HOBBIM OMBIT pelleHus MPUKIAAHBIX 33734, CaMOCTOSITEIBHOTO
IIOCTPOEHHUSI MATEMaTUYECKMX MOJEIEH pealbHbIX CUTYyallud, WHTEPIPETALHUUA MOJYyYEHHBIX
pELIEHNH, 3HAaKOMSTCSI C IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIMMHUCA MaTEMaTHUECKUMHU OTKPBITHSIMU U UX aBTOPAMH.
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VY4eOHblil Kypc 007a1aeT BOCIUTATEIbHBIM NOTCHIIMATIOM, KOTOPBIM peain3yercsi Kak
gyepe3 yuyeOHbI MaTepHal, ClIoCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gyepe3 crenuduky ydeOHOH IesITeIbHOCTH, TPeOYIOIed NpOIODKUTEIbHOW KOHUEHTpAIUU
BHUMAaHUS1, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJy4YEHHBIN pe3ynbTar. B
OCHOBE METOAMKH 00yueHHs anredpe 1 HauajiaM MaTeMaTHYeCKOTO aHAIN3a JISKUT AEATEIbHOCTH
MPUHLIMI 00yYEHUSI.

B crpykrype yaebHOTO Kypca "AnreOpa 1 Havaisa MaTeMaTHIeCKOTo aHanu3a" BBIICICHBI
CIIeNyIOIIME COJiepKaTeNbHO-MeToanueckue JuHuK: "Yucna w Berumcienus", "OyHKUUN U
rpaduku", "YpaBHeHnus u HepaBeHctBa', "Hauana maremarndeckoro ananusa', "MHOXeCTBa U
joruka". Bce OCHOBHbIE COJEPKATENbHO - METOAMYECKUE JIMHMUM H3Yy4aloTCs €CTECTBEHHO
JOTIONIHSISL APYr Apyra W IOCTENEHHO HAaChIAsCh HOBBIMU T€MaMu W pasjenaMu. JlaHHbII
y4eOHBIH Kypc SBISETCS MHTEIPAaTUBHBIM, IOCKOJBKY OOBEIUHSET B cebe cojaepiKaHue
HECKOJIbKUX MaTeMaTUYECKUX TUCIIUIUINH, TAKUX KaK ajiredpa, TPUrOHOMETpU s, MaTeMaTHUYECKU
aHaJIu3, TEOPUs MHOXKECTB, MaTeMaTH4UecKas Jioruka u apyrue. [To mepe Toro kak oOy4aromniuecs
OBJIaJIEBAIOT Bce Oojiee IIMPOKMM MaTeMaTHYeCKUM alllaparoM, y HHUX I0CJIEI0BaTEebHO
(dbopMUpyeTCs U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYEeCKYI0 MOJENb pealbHOU
CUTYyallud, NMPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3y4YEeHUU Y4eOHOTO Kypca, JUIsl pelIeHUs
CaMOCTOSITENILHO C(hOPMYIIHMPOBAHHON MaTeMaTHYECKOM 3ajauu, a 3aTeM HHTEPIIPETHPOBATH CBOM
OTBeET.

ConepxarenpHo-MeToAMYeCKass  JuHUSA  "Uucna W BBIYMCIEHHS'  3aBepHIaeT
(dbopMHpOBaHHE HAaBBIKOB HCIOJIb30BAaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOoe OBLJI0 HayaTo Ha
YpOBHE OCHOBHOTO o0miero o6Opa3zoBanusa. Oco0oe BHHMMaHUE Yyaensercs (pOpMUPOBAHUIO
HAaBBIKOB PallMOHAJILHBIX BBIYMCIICHUH, BKIIOYAIOMIUX B c€0s1 MCIOJIb30BaHUE Pa3IMUHBIX POPM
3aMMcy 4ucia, yMEHUE J1elaTh NPUKUAKY, BBIIOIHATh IPUOIMKEHHbIE BBIYUCIICHUS, OLIEHUBATh
YHCIIOBBIE BHIpAKEHUS, pa0OTaTh C MaTEMaTHUYECKUMU KOHCTaHTaMH. MHOKeCTBa HaTypaJbHBIX,
LENbIX, PAlMOHAIBHBIX M JACUCTBUTEIBHBIX YHCET JOMOIHSIIOTCS MHOYKECTBOM KOMILJIEKCHBIX
yucen. B KaXJa0M W3 3TUX MHOXECTB pacCMaTpUBAIOTCSI CBOWCTBEHHBIE eMy creuupuueckue
3a/laud U ONEpaluu: JeJIeHUue HalleJo, ONIepUPOBaHNE OCTaTKAMHU Ha MHO>KECTBE IIEJIbIX YHCel,
0coOble CBOMCTBA palMOHAIbHBIX M HUPPALMOHAIBHBIX 4uCel, apu(MeTHdYecKhe olepaiuu, a
TaK)Ke U3BJICUCHHUE KOPHS HATYpaJbHOU CTENIEHN HA MHOKECTBE KOMILUIEKCHBIX uncen. brarogaps
MIOCJIEIOBATEILHOMY PACIIMPEHHIO KPyra UCIIO0Ib3yEeMbIX UHCEN U 3HAKOMCTBY C BOBMOKHOCTSMU
WX MPUMEHEHMs Ui pElleHUs DPa3IMyHbIX 3a/1ad (popMHpyeTcs MpelCTaBiICHHE O EIUHCTBE
MaTeMaTHUKd KaKk HayKl M €€ pPOJM B IOCTPOCHHHM MOJENeH peanbHOro MHUpa, IIHPOKO
UCIOJIb3YIOTCSL 00001IIeHNE U KOHKPETH3aIusl.

Jluausa "YpaBHEHUS W HEpAaBEHCTBA" peanm3yeTcs Ha MPOTSHKECHHH BCEro OOydeHHs,
MOCKOJIbKY B KaxI0M pazzene [IporpaMMbl mpeaycMOTPEHO pelieHre COOTBETCTBYIOIINX 3a/1a4.
B pesynbTare oOyuaromiuecss OBIAJAEBAIOT PA3IMUYHBIMU METOJIAMHU PEIICHUS PAlMOHAIBHBIX,
UppallMOHANIBHBIX, TMOKA3aTEeNbHBIX, JOrapu(MHUYECKUX M TPUTOHOMETPUUYECKHX YpaBHEHUH,
HEPAaBEHCTB U CHCTEM, a TAK)KE 3a]ad, COJAepkKaIluX napamerpsl. [lonydeHHble YMEHUS MIUPOKO
UCIOJIL3YIOTCS TPU HCCIEAOBAHUM (YHKIMHA C TOMOIIBI0 MPOU3BOJHOM, MpPU PpEHICHUH
MPUKJIAIHBIX 337a4 U 3a7]a4 Ha HaXO0KJIEHUE HAUOOJIBIINX U HAMMEHBIIUX 3HAYCHUN (PYHKIIUU.

JlaHHas cojepkaTenbHas JMHMS BKJIIOYAaeT B ceOs Takke (QOpPMHpPOBAHHE YMEHHIt
BBIMOJIHATE pacyeThl Mo QopmyiaMm, NpeoOpa3oBaHUs pPalMOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPHUECKUX BBIPAXKEHUH, a TaK)Ke BBIPAKEHUH, COAEPIKAIIMX CTENIEHU U JIOTapu (MBI

bnaronaps u3ydeHuto anreOpanyeckoro Marepuana MpoUCXOIUT JalibHeilee pa3BUTHE
AITOPUTMUYECKOTO H  aOCTPAaKTHOTO MbIIUIEHUS oOyJaromuxcs, (QOpPMHUPYIOTCS HaBBIKU
JNETYyKTUBHBIX  PAacCyXJEHUH, pabOThl ¢ CUMBOJBHBIMU  (OpMaMM, MpPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE pPaBEHCTB M HEpaBEHCTB. Anrebpa mpeiaraer
3pPeKTUBHBIE MHCTPYMEHTHI JISi PEIICHUs NPaKTHUECKUX U €CTECTBEHHO-HAyYHBIX 3ajad,
HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxxaTenbHO-MeToAMYeCKast TUHUSA "OYHKIUU U TpapuKH" TECHO MeperuieTaercs ¢
JIPYrUMH JUHUAMHU y4€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BaTEIbHOCTD
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U3y4YeHHUsS MaTepuana. VI3ydeHHe CTENeHHOH, TOoKa3aTelbHOW, JorapuMUUYECKOH U
TPUTOHOMETPUYECKHUX (YHKIUHN, UX CBOMCTB M rpa)uKOB, UCTIOIb30BaHUE (PYHKIIUH 1715 pEeLICHHUs
3aJ1a4 U3 IpYrux y4yeOHbIX [IPEIMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM
aHaJIM30M, TaK U C pelICHHEM ypaBHEHUI U HepaBeHCTB. [Ipr 3ToM 60JIbII0€ BHUMAHUE YICTACTCS
(opMUPOBAHHIO YMEHHS BBIPAKaTh (POPMYyJIaMH 3aBUCUMOCTH MEX/Ty pa3IMYHBIMU BETUUNHAMH,
MCCIIEIOBATh IMOJydeHHbIe (DYHKIMH, CTPOUTH MX rpaduku. MaTtepuan 3To# coaepKaTenbHON
JIMHUY HAalleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIOIINX BbIPa)KaTh 3aBUCUMOCTH MEXAY
BEJIMYMHAMH B Pa3IMYHON (opMe: aHATMTUYEeCKO#, rpadudeckoit u cioBecHoi. Ero m3ydenue
CIOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHHIO U
KOHKpETH3alluH, UCII0JIb30BAHUIO AHAJIOTUI.

CopepxarenpHas auHUS "Hagama MaremMaTH4ecKoro aHanau3a" MO3BOJISET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTHUYeCKUX, TaK M MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00ydaroluMcs,
TaK KaK y HUX IMOSBJISETCS BO3MOXHOCTh CTPOUTH IPa(UKHU CIOKHBIX (QYHKIUI, ONPEeNiaTh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIATh IJIOMAAN GUIYyp U 0ObEMBI Tel, HAXOJUTh
CKOPOCTHM U YCKOpeHHus npoueccoB. JlaHHas cojepxaTelibHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOYHOCTH ITOCTPOCHUS MaTEMaTHUYECKUX MOJIEIEN pealIbHbIX CUTYallUii, TO3BOJIIET HAXOAUTh
HawIydlllee pelIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalMu3a CIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(OopMaIbHO-JIOTMYECKOTO U KPEaTUBHOTO MBILUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJAIOIINXCS Pe3ybTaTax, MOJYYEHHBIX B XOJE pPa3BUTHUS MATEMaTUKU KaKk HayKd, U 00 uX
aBTOpax.

ConepxarenbHO-MeTOAMYeCKass JUHUA "MHOXeECTBa W JIOTHKA" BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTH4YECKOW JIOTHKH. TeOopeTHKO-MHOKECTBEHHBIC
IPEJCTaBICHNUs IMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMAaTHKU U NpeaiaraloT Hauboiiee
YHHUBEPCAIIbHBIN S3bIK, OOBEAMHAIONIMNA BCE pa3feibl MAaTeMaTUKM M €€ INPHIOKEHUH, OHU
CBA3BIBAIOT PA3HBIC MATEMAaTUYECKUE NUCLUUIUIMHBI U UX MPUJIOKEHUS B €IMHOE Lenoe. BaxkHo
JaTh BO3MOXHOCTh 00y4aroleMycs IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEMaTUKU U UCIIOJIb30BaTh €r0 JUIsl BEIPAKEHUS CBOMX MBICIEH. JIpyrMM Ba)KHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKHd CleqyeT NpPU3HaTh CBOWCTBEHHYIO €l CTpOroCTb OOOCHOBAaHMH H
CJIEJOBaHUE ONPEICIICHHBIM ITPaBUJIaM IOCTPOCHUS JOKA3aTEIIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTU4YeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOIMUECKOI'O MBIIUIEHUS OOy4aromuxcs,
II03BOJISIET UM CTPOUTH CBOM PACCY)KJCHMS HA OCHOBE JIOTHYECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTHYECKOTO MBILIJICHUSL.

B ydeOHoM kypce "Anrebpa u Hadaja MaTEMaTHYECKOTO aHaimu3a" MPHUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTHYeCKOI0  MOJEIMPOBAHHUSA,  KOTOpbIE  IpPHU3BaHbl  CHOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB MOCTPOCHMSI MoOJENel pealbHbIX CHUTYyalluil, MCCIEJOBAHUS 3TUX
MoJielied ¢ TOMOUIbIO ammapara ajireOpbl M MaTeMaTH4YeCKOro aHajiu3a, WHTepHpeTanuu
IIOJIyYEHHBIX DPe3yJabTaToB. Takue 3agaHusl BIUIETEHBl B KaXKIbI W3 Pa3/eioB IIPOrPaMMBI,
IIOCKOJIbKY BEChb MaTepuain y4eOHOIro Kypca IIUPOKO MCIOJIB3YETCs sl pelleHus] MPUKIIaJIHbIX
3agau. Ilpu pemeHMM peanpHbBIX TMPAKTUUYECKUX 3aJad  oOydarouiuecs pa3BUBAIOT
Ha0II01aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HpOBaTh IMpobiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO
HaBBIKOB pEIIEeHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOIIeCcce N3yYeHHs BCEX TeM Y4eOHOro
Kypca "Anrebpa 1 Hauana MaTeMaTHYECKOro aHanm3a'".

I'eomeTtpus siBIsi€TCS OAHUM U3 0A30BBIX KYypCOB, TaK Kak 00eCHeuynBaeT BO3MOXKHOCTb
U3Y4YEHHs IUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIPABJIEHHOCTH WU IPEIMETOB I'yMaHUTapHOIO
nukia. Jlormueckoe MbluieHue, GopMHUpyeMOe MPU M3YYE€HUH OOYy4aroIMMUCS MOHATHHHBIX
OCHOB T€OMETPUH, TpPU J0KA3aTEIbCTBE TEOPEM U IIOCTPOCHHUM ILEMOYKU JIOTMUECKUX
YTBEPXKACHUM IIPU PELIEHUU TI'E€OMETPUYECKHUX 3a7ad, YMEHHE BBIJBUTATb U OIIPOBEPrarhb
TUIIOTE3bI HEMOCPEACTBEHHO MCIOJIB3YIOTCS IIPH PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYyYHOTO 1IMKJIA,
B YaCTHOCTH (PM3MUYECKHX 3a/1a4.



Lenb ocBoeHus mporpaMmel yueOHoro Kypca "['eomerpus" Ha yriyOJeHHOM YpOBHE -
pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH, OOYYaloIUXCS NPU H3YyYCHHU TEOMETPHH, Kak
cocTaBiIONIeH mpenMeTHol obnactu "Marematuka W uHpopMmaTtuka' uepe3 obecreueHue
BO3MOKHOCTH NPUOOpETEHUs] U HUCIOJIb30BaHUS Oosiee IITyOOKMX TIeOMETPUYECKHX 3HAaHUN U
NEeWCTBUH, CHeUU(UUHBIX T€OMETPUH, U HEOOXOAMMBIX Ui YCIIEUIHOTO IMPO(hecCHOHATBLHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHNEM MaTEMaTHKU.

[IpuopuTeTHBIME 33JJauaMH Kypca T€OMETPHHU Ha YIITyOJICHHOM YPOBHE, PACHIMPSIOIINMHU
Y YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

— pacmupeHue TMpPeICTaBICHHs O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYphl |
(bopMupoBaHHE 0CO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAFOIIUM MHPOM;

— (QopmupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUrypax KaK O BaKHEHUIINX
MaTeMaTUYECKUX MOJIENSAX, ITO3BOJISIONINX OTMCHIBATE W M3YydaTh pPas3HbBIC 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 pPACIO3HABATh Ha YepTekaX, MOJEISIX W B pEATbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJIEIIH;

— ¢QopmupoBaHWE  TIOHWMAaHHWS  BO3MOXHOCTH  aKCHOMATHYECKOTO  TIOCTPOCHUS
MaTeMaTHYeCKUX TEOpHH, (OPMHpPOBAHWE TOHWMAHHUS POJIH AKCHOMATHKH TPH
MIPOBEJCHUU PACCYKICHUM;

— (QopmupoBaHHE YMEHMs BIAJETh METOJAMM JOKa3aTeNbCTB U AJITOPUTMOB pELICHUS,
YMEHUS HMX HPUMEHATh, IPOBOJUTH [10KA3aTENbHBIE PACCYKICHUS B XOJE DPELICHUS
CTEpEOMETPUYECKHUX 3a7ad U 3aJad C MPaKTHUECKUM CoJiepkKaHHueM, (POpMHUpPOBaHUE
IIPEJCTABICHUS O HEOOXOAUMOCTH JOKA3aTelbCTB IPU OOOCHOBAaHMU MaTEMaTHYECKUX
YTBEP)KJICHUI U POJIM AKCHOMATHUKH B IIPOBEIEHUU JETYKTUBHBIX PaCCyXJICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEN
oOyyaromuxcs, N03HaBaTeIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUH, KPUTUUHOCTH
MBIIUIEHUS], UHTEpeca K N3y4EHHUI0 T€OMETPUH;

— (QopmupoBaHue (GYHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUHU: YMEHMS
pacro3HaBaTh MPOSIBJICHUSI T€OMETPUYECKUX NOHATUI, 0OBEKTOB M 3aKOHOMEpPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUsX M INPH HM3YyYEHUU JPYTUX Y4eOHBIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEalbHbIX CUTYallUH,
HCCIIeI0BAaHUS TIOCTPOEHHBIX MOJIENIEeN, MHTEPIIPETAL[MH [T0JIy4eHHBIX Pe3yJIbTaToOB.

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

— co3aarb ycioBus ans auddepeHnmanuu 00yd4eHHs, MOCTPOCHUS WHIMBUAYATIbHBIX
00pa3oBaTeNIbHBIX MPOrpaMM, OOECHEYUTh YTIyOJIeHHOE H3YYeHHE TEeOMETPUU Kak
cocTaBIsiolIeH yaueOHoro npeameTa "Marematuka'.

VYueOupiii kypc "BeposTHOCT U cTaTucTHKA" YrIyOJIEHHOTO YpPOBHS SIBISIETCA
MPOJIOJKEHUEM M Pa3BUTHEM OJHOUMEHHOTO y4eOHOTO Kypca yriIyOJIeHHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero o6OpaszoBaHusl. YUeOHBIM Kypc NpeaHazHadeH s (QOopMUpOBaHUS ¥y
oOydaronuxcs CTaTUCTHYECKOW KYNbTYphl W TOHHMAHHS POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTH4eCKOT0 HHCTPYMEHTA [T U3YUEHUs CIy4alHbIX COOBITUH, BEJTMUMH U TIporieccoB. [Ipu
M3YYeHHHU Kypca OOOTramiaroTcsl MpeACTaBiIeHHs, OOy4JaloUIuXcs O METOJaX HCCIeIOBaHUS
W3MEHUMBOTO MHpA, Pa3BUBAETCS TOHMMAaHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKHX
METOJIOB TO3HAaHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAy4YHOTO
MHPOBO33PEHHUS.

CogepxaHne ydeOHOTO Kypca HAMpaBICHO Ha 3aKperuieHHue 3HAHUH, MOJy4EeHHBIX MPHU
M3YYEeHUU Kypca Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHusl, U Ha pa3BUTHE MPEICTABICHUN O
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CIIydaliHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMHU Ha BaXKHBIX NIPUMEPAX, CIOKETHI KOTOPHIX
MOYEPITHYTHI U3 OKPYXKaIoIIero Mupa. B pesynbrate y 00ydaroniuxcsi JOHKHO COPMHUPOBATHCS
MpEJCTaBJICHHEe O HauOoJiee YHNOTPEOUTEIBHBIX H OOIMUX MAaTEMaTHYECKUX MOJIEISIX,
UCTIONB3YyEMBIX /ISl  ONHCAaHHWS AHTPOIOMETPUYECKUX M JIeMOrpaduyecKux BEJIWYHH,
MOTPEUTHOCTeH B pa3JIMYHbIE pOJA M3MEPEHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc siBIsieTcss 0a30il sl OCBOEHHS BEPOSTHOCTHO-CTATHCTUYECKUX METOJOB, HEOOXOIMMBIX
CHELMAJUCTaM HE TOJbKO HWHXXEHEPHBIX CHENUAIBHOCTEH, HO TaKKe COLUAIbHBIX U
MICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
HCIOJIB3YIOT almapar aHajin3a 00/1bIINX AJaHHbIX. LleHTpanbHyI0 yacTh yueOHOIro Kypca 3aHMMAaeT
oOcyx/eHne 3aKoHa OONBIIMX YHCEN - (DyHIAMEHTaIbHOTO 3aKOHA TPHPOJIBI, HWMEIOIIEro
MaTeMaTHYeCKyI0 (popMan3aIuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType ydeOHoro kypca "BeposiTHOCTh 1
CTaTUCTUKA" Ha YriayOJIeHHOM YpPOBHE BBIJCIEHBI OCHOBHBIE COJEP)KATEIbHBIC JIMHUU:
"Cnyuaiinbple coObITUS M BeposiTHOCTH" U "CilydaliHble BETMYUHBI M 3aKOH OOJIBIIMX uncen".

[ToMHMO OCHOBHBIX JIMHH B Y4€OHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU rpadoB U
TEOPUHU MHOKECTB, HEOOXOAUMBIE JIJIsl TIOJTHOLIEHHOTO OCBOEHHS MaTepuasa JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Copnepxanune nuHuu "CiydaiiHble COOBITUS U BEpPOSITHOCTH" CIYXKUT OCHOBOM st
(hopmMupoBaHUS MPEACTABICHHUIN O pacTIpe/IeTICHUH BEPOSTHOCTEH MEX Ty 3HAUCHHUSIMU CITyYaliHBIX
BEJINYMH. Ba)XHYIO 4acTh B 3TOM COAEP/KATEIBHOM JIMHNAN 3aHUMAET N3Y4EHUE T€OMETPUUYECKOTO
U OMHOMMAJIBHOTO pacHpelesieHnid M 3HAKOMCTBO C HUX HENPEPHIBHBIMM aHaJoTaMu -
ITOKA3aTEeIbHBIM U HOPMAJIBHBIM PaCIpEICICHUSMH.

Tembl, cBs3aHHBIE C HEMPEPBIBHBIMHU CIY4YalHBIMU BEIMYMHAMU U PaclpencicHUSIMU,
aKIEHTUPYIOT BHUMaHHE OOYy4YaloIMXCsS Ha ONUCAHUU M M3YYEHUHM CIIydalHBIX SIBICHUH C
IIOMOIIBIO HEMpPEpbIBHBIX (QyHKIUH. OCHOBHOE BHUMAaHME YIENAETCS I0Ka3aTelIbHOMY U
HOPMaJIbHOMY PacCIpPEICIICHUAM.

B yueGHOM Kypce mnpenycMaTpuBaeTCs O3HAKOMMTEIBHOE H3YYEHUE CBS3H MEXAY
CIIyJallHBIMHM BEJIMYMHAMK U ONHMCAHHE 3TOW CBA3M C MOMOLIbI0 KOA(D(UIIMEHTA KOPPEISLUU U
€ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJIEp)KaHUs pa3BUBaOT TeMmy "Jlmarpammbl
pacceuBaHus", N3y4YEHHYIO Ha YpOBHE OCHOBHOT'O 00I1I€r0 00pa30BaHus, U BO MHOI'OM OIMPAIOTCS
Ha CBEJICHUS U3 KypCOB aaredpbl U Fr€OMETpUH.

Eme oqun snemeHT conepkanusi, KOTOPBIH NpelaracTcs Ha 03HaKOMUTEIBHOM YPOBHE -
[I0CJIEI0BATEIbHOCTD CIy4YalHbIX HE3aBHCHMBIX COOBITHH, HACTYNAIOUIMX B €IUHULY BPEMEHH.
O3HakoMJIEHHE C paclpelielIeHUeM BEpOSITHOCTEH KOJIMYEeCTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOLIMI XapaKTep U SBISAETCSA aKTYaJIbHBIM Ul OyAylIUX aOUTYpUEHTOB, MOCTYNAIOLINX
Ha YydyeOHble CHELMATbHOCTH, CBS3aHHblE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTHEH U
YIIPaBJICHHUEM.

BHyTpeHHsIs OlleHKA BKJIIOYAeT:

— CTapTOBYIO JUArHOCTHKY;

—  TEKYLIYIO U TEMaTU4YECKYIO OLICHKY;

— HUTOTOBYIO OLIEHKY;

— IPOMEXYTOYHYIO aTTECTALHIO;

— TICHUXO0JIOTO-TIeJarorn4eckoe HaboACHuE;

— BHYTPEHHMH MOHHUTOPHUHT 00pa30oBaTeIbHbBIX JOCTHXKEHHH 00yJaromuxcs.

JUTUTENbHOCTh KOHTPOJIBHOW paboThl, sBIIOMEHCS (HOpMOM MUCBMEHHOW NPOBEPKU
pe3yiabTaToB OOy4YeHHMs C IeJIbI0 OLEHKHM YPOBHSA JIOCTMKEHHS TMPEIMETHbIX U (WUJIM)
MeTarnpeIMETHBIX Pe3yJIbTaTOB, COCTABJISIET OT OJJHOTO J0 JABYX 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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nabopaTtopHble, MHTEPAKTHUBHBIC W WHBIE paOOTBI U HE SBISIOMICHCS (OPMOM KOHTPOIIS,
COCTAaBJISIET OJIMH YPOK (He OoJiee yem 45 MUHYT).

IIpu sToM 00BEM y4eOHOTO BpEMEHH, 3aTPAuMBAEMOT0 Ha TPOBEIACHHE OIEHOYHBIX
nporenyp, He 1oJbkeH npeBbimaTth 10% oT Bcero oobema yueOHOro BpEMEHH, OTBOJMMOTO Ha
M3y4YeHUe JAaHHOTO Y4eOHOro mpeaMeTa B JaHHOM rpyIine B TEKyIleM yueOHoM roay".

2. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS YYEBHOI'O IPEIMETA
MATEMATHUKA (YI'J1IYBJIEHHBIN YPOBEHD)

JIM9HOCTHBIE PE3YJIbTaThl OTPAKAIOT TOTOBHOCTh W CIHOCOOHOCTH OOYYAFOIIMXCS
PYKOBOJICTBOBATHCSA CHOPMUPOBAHHOM BHYTPEHHEH MO3UIINEH TUIHOCTH, CUCTEMOM IEHHOCTHBIX
OpHMEHTAINM, TIO3UTHUBHBIX BHYTPEHHUX YOEXKJECHHUM, COOTBETCTBYIOIINX TPaJUIIMOHHBIM
LIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACIIMPEHNUE KM3HEHHOTO OIBITA U OTBITA JCSITEIILHOCTH B
IpoLecce  pealu3ally  CpPeACTBaMU  y4yeOHOro  MpeIMeTa OCHOBHBIX  HallpaBJiICHHUH
BOCIUTATEIbHOU JIEATEIIbHOCTH.

B pesynbrare uzydenus yuyebnoro npeamera OVYIIn.03 MaremaTtnka y oOydaromierocs
OyayT cpOpMHPOBAHBI CIEIYIONINE JUYHOCTHBIE Pe3yabTaThI:

B coorBercTBHMHM ¢ TpeboBanusimu ®I'OC COO YTo4uHEHHbIE THYHOCTHBIE Pe3y/IbTaThl
®OOII COO

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

—  c(hOpMUPOBAHHOCTb TPAXKIAHCKON MO3HIUH —  c(hopMHUPOBAHHOCTb TPa’kIAHCKOHN MO3HIUH
00ydJaromIerocst Kak akTHBHOTO U OTBETCTBEHHOT'O UJICHA 00yuaronierocsi Kak akTUBHOI'O U
poccuiickoro o0ImecTsa; OTBETCTBEHHOI'O 4JIEHa POCCUICKOr0

—  OCO3HAaHHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U o011ecTBa;
00s13aHHOCTEH, yBa)kKeHHE 3aKOHA M TIPABONOPSIKA; —  IpeJCTaBIEHHE O MaTEMAaTHYECKUX OCHOBAX

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

—  TOTOBHOCTb IIPOTHBOCTOSTH MJEOIOTUH IKCTPEMU3MA, —  YMEHHE B3aHMOJEHCTBOBATh C
HAaI[MOHANN3Ma, KCeHO(OOUH, TUCKPUMUHALIIH 10 COLIMAIbHBIMU HHCTUTYTaMH B
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAIbHBIM COOTBETCTBHU C NX (yHKIHAMH I
NpU3HAKaM; HA3HAYCHHUEM.

—  TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTD B
HHTEpecax rpa)kIaHCKOro oOIIeCTBa, yIacTBOBATh B
CaMOYIIPaBJICHUH B 00111e00pa30BaTeNbHON OpraHU3aluK
U JIETCKO-FOHOLIECKUX OpPTaHH3alisIX;

—  yYMCHHE B3aUMOJCHCTBOBATH C COLUATBHBIMHE
MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIHIMH H

HA3HAYECHUEM;
— TOTOBHOCTb K TyMaHUTapHOM U BOJOHTEPCKOU
JEATENbHOCTH;
MATPUOTHYECKOTO BOCIIUTAHHUS: 2) maTpUOTHYECKOTO BOCIIMTAHHUS:
—  cOpMHUPOBAHHOCTH POCCHUCKOH IpaTaHCKON —  cOpMHPOBAHHOCTH POCCHICKOM
HUICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY TpaXkIaHCKOU UIEHTUYHOCTH,
Hapoay, 4yBCTBAa OTBETCTBEHHOCTH Nepen PonuHoM, —  YBa)XCHHMS K MPOILIOMY M HACTOSIIEMY
TOPAOCTH 3a CBOM Kpaii, cBOIO PoauHy, cBOM sI3bIK U POCCHUICKON MaTEMaTHKH,
KYyJIbTYpY, IPONIIOE U HACTOAIEEC MHOI'OHAITMOHAJIBHOT'O — LIECHHOCTHOE OTHOLIEHUE K JOCTHXXCHUIM
Hapoga Poccuy; POCCHUICKUX MAaTEMATHUKOB M POCCUHCKOM
—  IEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, MATEMATUYECKOM HIKOJIBL,
HCTOPUYECCKOMY U MPUPOJHOMY HACIICIUIO, IAMATHHKAM, |—  HCIONb30BAHUE THX JIOCTXEHUH B PYrUX
TpaguuusaM Hapoaos Poccun, noctmxenusim Poccnn B HayKax, TEXHOJIOIHAX, cepax IKOHOMUKH;

HAYKC, HCKYCCTBEC, CIIOPTC, TCXHOJIOTUAX U TPYAC,
- PI,ZIeﬁHaS[ y6G)K,IlGHHOCTL, TOTOBHOCTbB K CITY’KCHUIO U
3auTe OTG‘IGCTB&, OTBCTCTBCHHOCTH 34 €TI0 Cy,Z[L6y;

AYXOBHO-HPAaBCTBECHHOI'O BOCIIUTAHUSA: 3)Z[yXOBHO-HpaBCTB€HHO]"O BOCIIMTAaHUA
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—  OCO3HAHHUE JyXOBHBIX LIEHHOCTEH POCCUICKOro Hapo/a;

—  cOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
STUYECKOTO TTOBEICHU;

—  CIIOCOOHOCTH OLIEHUBATh CUTYAIIHIO U IPUHIMATH
OCO3HaHHBIC PEIICHUS, OPUCHTHPYSICH HA MOPATBHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

—  OCO3HaHHE JIMYHOrO BKJIaJa B MOCTPOCHUE YCTONYHUBOTO
Oyayero;

—  OTBETCTBEHHOE OTHOIICHHE K CBOMM POJMTEIISIM U (WJIH)
JIPYTUM 4JIeHaM CEMbHU, CO3JIaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS IIEHHOCTEN ceMeHHOM )KU3HU B
COOTBETCTBHH C TPAJAHUIIUIMH HApoaoB Poccuu;

—  OCO3HaHHE ITyXOBHBIX [ICHHOCTEH
POCCHICKOro Hapoya,

—  ¢(hOopMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STHIECKOTO TOBEICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MIPUMEHEHUEM
JIOCTHKEHHUI HAYKH U IESITEIbHOCTHIO
YYEHOTO,

—  OCO3HaHHE JIMYHOTO BKJIA/Ia B TIOCTPOCHHE
YCTOHYUBOTO OYIYIIEro;

3CTETUYECKOTO BOCIIUTAHUS:

—  3CTETUYECKOE OTHOLIEHUE K MUY, BKIIFOUAs 3CTETUKY
ObITa, HAYYHOI'0 U TEXHHMYECKOTO TBOPUYECTBA, CIIOPTa,
TpyZa U OOIIECTBEHHBIX OTHOIICHUM;

—  CIOCOOHOCTH BOCIIPHHUMATh Pa3IMYHBIC BUIIBI HCKYCCTBA,
TpaJuMU U TBOPUYECTBO CBOEr0 U IPYrUX HAPOAOB,
OIIYIIATh YMOLIMOHAJILHOE BO3/IEHCTBUE UCKYCCTBA;

—  YOSKICHHOCTh B 3HAUMMOCTH JJIsl IMYHOCTU U OOIIECTBA
OTEYECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA, ITHUYECKUX
KYJIbTYPHBIX TPaJULIUNA U HAPOJHOI'O TBOPUECTBA;

— TOTOBHOCTb K CAMOBBIPAXEHUIO B pa3HbIX BUIAX
HCKYCCTBa, CTPEMJICHUE MPOSIBJIATH KA4E€CTBA TBOPUECKOU
JINYHOCTH;

4) 3CTETUUECKOro BOCTIUTAHUS:

—  DCTETHYECKOE OTHOIICHUE K MHUPY, BKITFOUAs
ACTETUKY MaTEeMAaTHUCCKIX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7ad,
pelIeHuH, pacCyKIeHUH,

—  BOCIPUAMYHMBOCTH K MATEMAaTUYCCKUM
aCTeKTaM Pa3JIMYHBIX BHJIOB UCKYCCTBA

(U3MUECKOr0 BOCIIUTAHUS:

—  cOpMHUPOBAHHOCTH 3JI0POBOI0 ¥ OE30MACHOr0 0Opa3a
KH3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBEIO;

—  NoTpeOHOCTh B (PU3NUECKOM COBEPIICHCTBOBAHHH,
3aHATHUSX CIIOPTUBHO-03JJ0POBUTEIILHON ACSATENBHOCTHIO;

—  aKTHUBHOE HEMPHATHE BPEAHBIX MPHUBBIYEK U HHBIX (HOPM
NPUYMHEHHS Bpea GU3HIECKOMY U ICHXUYECKOMY
3II0pOBBIO;

5) GbuU3UUeCKOro BOCITUTAHHUS:

—  c(hOpMHPOBAHHOCTh YMEHUS TIPUMEHSTh
MaTeMaTHYeCKHE 3HAHUS B HHTEpecax
3/I0pOBOT'0 M 6€30MacHOr0 00pas3a >KH3HH,
OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3/10pOBBIO (3J0POBOE MUTAHMUE,
cOanaHCHPOBAHHBII PEXHUM 3aHITUI U
OTIbIXa, peryisipHas Gusnyeckas
aKTUBHOCTD ),

—  (U3HYeCcKOoe COBEPLIEHCTBOBAHUE IIPH
3aHATHUAX CIIOPTHBHO-03/I0POBUTEILHOMN
JIeATENbHOCTBIO;

TPYAOBOTO BOCIIUTAHHUS:

—  TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MacTepCTBa,
TpyHonooue;

—  TOTOBHOCTb K aKTUBHOMW JIATELHOCTH TEXHOJIOI HIECKOH
U COLIMAFHON HANPaBJICHHOCTH, CIIOCOOHOCTD
WHUIIMUPOBATH, TNIAHUPOBATH H CAMOCTOSITEIIEHO
BBITIOJTHATH TAKYIO JESTEINEHOCTb;

—  HMHTEpec K pa3In4HbIM cepam npodeccnoHaIbHON
JeATENEHOCTH, YMEHHE Pealn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUTaHbI;

—  TOTOBHOCTPH U CIIOCOOHOCTH K 0OpPa30BaHUIO 1
caM00OPa30BaHMIO HA NPOTSHKEHUH BCEH KU3HH;

6) TPyZIOBOTO BOCIIUTAHHUS:

—  TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH
TPYAOIIO0HS,

—  HMHTEpEeC K pa3invHbIM chepam
npodeCCHOHATLHON JIeATeTBHOCTH,
CBSI3aHHBIM C MaTEMaTUKOH U ee
NPHIOKEHUSMHU,

—  yMEHHe COBEpIIaTh OCO3HAHHEIN BBHIOOD
Oynmymieit mpodeccun 1 peann30BBIBATH
COOCTBEHHBIE KU3HCHHbIE TUTaHbI,

— TOTOBHOCTB M CIIOCOOHOCTH K
MaTeMaTHIECKOMY 00pPa30BaHHIO U
€aM000pa30BaHMIO Ha TPOTSHKESHUH BCei
KH3HH,

—  TOTOBHOCTb K aKTUBHOMY yY4acCTHIO B
PEIICHNH IPAKTUYECKUX 3a1ad
MaTeMaTH4ECKOW HATPaBJICHHOCTH;

SKOJIOTMYECKOT0 BOCTIUTAHUSI:

—  cOpMHUPOBAHHOCTH SKOJIOTHYECKON KYIBTYPHI,
TTOHUMAHUE BIVMSHHUS COIHATHHO-YKOHOMUIECKHAX
MPOLIECCOB HAa COCTOSIHUE NPUPOTHON U COLIMATBHON
Cpeabl, OCO3HAHKE TII00ANIBHOI0 XapakTepa

7) 9KOJOTHYECKOr0 BOCIIUTAHUS:

—  9KOHOMMYECKHX MPOIIECCOB HA COCTOSHUE
MIPUPOJTHOM U COLIMAIBHOU Cpepbl,

—  OCO3HaHHE II00ATHHOTO XapaKTepa
SKOJIOTHYECKUX TPOOIIeM,
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9KOJIOTMUECKHX ITPpolIIem;

IUTAHUPOBAHME U OCYIIECTBIECHUE IEHCTBUN B
OKpY’KalOIIEeH cpefie Ha OCHOBE 3HAHMA Lieel
YCTOMUYUBOTO pa3BUTHS YEIOBEUECTBA,

AKTUBHOE HENPUATUE NEHCTBUM, IPUHOCSIIMIX BPEL
OKpY’KarolleH cpeze;

yMEHHE TIPOrHO3UPOBATh HEOIATOIIPUSI THEIE
SKOJIOTHUECKHUE MOCIEICTBHUS NPEATPUHIMAEMBIX
JeUCTBUI, IpeOTBpaIlaTh UX;

pacIIupeHHe OMbITa AEATEIBHOCTH 3KOJIOTHIECKOH
HaIpaBJIeHHOCTH;

OpHCHTAIHS HA TIPUMCHCHHE
MaTEeMAaTUYCCKUX 3HAHUHA TS PEIICHUS
3a/1a4 B 00JIaCTH OKpYXKarollel cpepl,
TUTAHUPOBAHKE TIOCTYITKOB U OI[EHKU HX
BO3MOXHBIX MTOCIICJICTBHN IS
OKpYXalollen cpenbl;

IEHHOCTHU HAYYHOI'O ITO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH U
00IIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTA B
HOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHE SI3bIKOBOM 1 UNTATEIIHCKOM
KYJBTYPBI KaK CpPeCTBA B3aUMOACHCTBUS MEXY JIIOAbMHU
Y TTO3HAHMS MHPA;

OCO3HaHHE IEHHOCTU HAy4YHOU /IS TeNbHOCTH, TOTOBHOCTh
OCYUIECTBIISTH POSKTHYIO M UCCIIE0BATEIBCKYIO
ACATCIIBHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC.

8) IEHHOCTH HAYYHOTO MTO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKH U OOIIECTBEHHOM
MPaKTUKH, TOHUMaHHE MaTeMaTH4YeCKON
HaYKH KakK cepbl YelIOBeUeCKON
JIeSITeIbHOCTH, 3TAIlOB €€ Pa3BUTHS U
3HAYUMOCTH JJIS1 Pa3BUTHUS IMBUIIM3ALINHY,
OBJIAJICHHUE SI3BIKOM MaTEMaTHUKU U
MaTeMaTHYECKON KyJIbTypOU KaK CpEICTBOM
MO3HAHUS MHpa,

TOTOBHOCTh OCYIIECTBIISTH MPOEKTHYIO U
UCCIIENI0BATENbCKYIO AEATEIBHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.

B npomecce mOCTHKEHHS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOTPaMMBbl  I10

MaTeMaTHKe y  OOYydYalolUXCsl ~ COBEpPLIEHCTBYETCS  AMOLMOHAIBHBIM  HMHTEJIEKT,
Mpenoaraonmi copMrupoBaHHOCTS:
— caMoperyJupoBaHHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATD

OTBETCTBCHHOCTH 3a CBOC IIOBCICHHUC, CIIOCOOHOCTh AIalTUPOBATHECA K SMOLIMOHAJIbHBIM
HU3MCHCHUSAM U IPOABIIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;,

- BHy’l"peHHefI MOTHBalu, BKJIIO‘I&I—OIHGﬁ CTPEMIICHUE K IOOCTHXXCHHUIO LEIN U YCIIEXY,
OIITUMHU3M, NHUIIUATHBHOCTb, YMCHHC ,Z[eﬁCTBOBaTB, HUCexXoas n3 CBOMUX BO3MO)KHO0TCI>1;

— OMIIaTHuH, BKJ'IIO‘I&IOIHCﬁ CIIOCOOHOCTHh ITOHUMATh OMOIHOHAJIIBHOC COCTOSAHUEC APYIrHUX,
YUYUTBIBATE €TI0 IIPU OCYHICCTBJICHUHW KOMMYHHKAIIWU, CIIOCOOHOCTE K COYYBCTBHIO H
COIICPEIKNBAHUIO,

— COIHMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTD BBICTpauBaTh OTHOIICHUA C JPYT'UMHU
JJFOAbMU, 336OTI/ITBC${, MMPOABJIATb HHTCPEC U pa3pPCIIaATh KOH(bJ'II/IKTBI.

B pesynbrate usyuenus ydyeOHoro mpeamera OVIIn.03 Maremaruka y oOyuaromierocs
OyayT chopMHpOBaHBl MeTaNpeAMeTHbIE PpPe3yJabTaThl, OTPAXKEHHbIE B YHUBEPCAIHHBIX
y4eOHBIX JIEHCTBUSAX, a HWMEHHO — IIO3HABaTEJIbHbIE YHUBEPCAIbHbIE Y4eOHBbIE JIEHCTBUS,
KOMMYHHKATHBHBIE YHHBEpCajbHble YdeOHbIE JEHCTBHUS, PETyISTUBHBIE YHUBEPCAIbHbBIE
y4ueOHbIe JIeWCTBUS, COBMECTHAs AEATEIBHOCTb.

MeTaHpeﬂMeTHHe PE3YyIbTATEI OCBOCHUS IPECAMETA:

MertanpeameTHble | YHUBepcaiabHble yueOHbIe aeiictBus (YY) YTouHeHHbIE YHHBePCAIbHbIE
pe3yJbTaThl, @1roC COO yueonsie geiicteus (YY) ®OIT
OTpa’KkeHHbIE B COO

YHHBepPCAIBHBIX

y4eOHBIX

JAeHCTBHAX

Ognanenne a) 0a30BbIC TOTHYECKHE ACUCTBUS: 1) 6a30BBIC JTIOTHYECKUE NCHCTBHS:
YHUBEPCATbHBIMU — CcaMOoCTOATENFHO (hOpMyIHPOBATE U — BBISIBJISITH U XapaKTEePHU30BaTh
y4eOHBIMU aKTYaJIM3HUpPOBaTh MPOOJIEMY, pacCMaTPUBATh CYIIIECTBEHHBIEC IPU3HAKH
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MO3HaBaTEIbHBEIMH
JIEUCTBUSIMU:

€e BCECTOPOHHE;

— yCTaHAaBJIMBATH CYIECTBEHHBIN MPU3HAK UITH
OCHOBAHUS JUIs CPABHEHMSI, KIIACCU(PHUKAIINU U
00001IeHNS,;

—  ONpeIessITh IENH AeATEIBHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUH UX JOCTHKCHUS;

—  BBIIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B
paccMaTpUBaeMbIX SIBJICHUSX;

— BHOCHUTH KOPPEKTUBBI B JICITEILHOCTD,
OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEAM,
OLIEHUBATh PUCKH MOCIIEACTBHIMA
JIESITENBHOCTH;

— pa3BHBATh KPEATUBHOE MBIIILIEHHE TIPH
PElLIeHUH XKU3HEHHBIX ITPOOIIEM;

MaTEeMaTHIECKIX 0OBEKTOB,
MOHSITUNA, OTHOILIEHUN MEXIY
MOHATHSIMH, (HOPMYITHPOBATH
ornpeeNeHus: MOHATHH,
YCTaHABJIMBATh CYIIECTBCHHBIN
MPU3HAK KIIaCCU(DUKAIHH,
OCHOBaHU JIJIs 0000IICHHS U
CpaBHEHUS, KPUTCPHUU
MIPOBOIIMOT'O aHAJIH3A,
BOCIIPHHHAMATh, (POPMYITHPOBATE U
peoOpPa3OBEIBATH CYXKIICHUS:
YTBEpPAUTEIHHBIC U
OTpHIIATENIEHBIC, CTUHIHYHEIC,
YacTHBIC U O0IIKE, YCIOBHEIC,
BBISBJIATH MAaTEMATHICCKUC
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpOTHUBOpeUrs B (pakTax, TaHHBIX,
HAOJIOCHUSIX ¥ YTBEPIKICHHUSIX,
MpeyIaraTh KPUTEPUH JUTsI
BBISIBJICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI];

JAe€JIaTh BBIBOAbI C HCIIOJIb30BAHHEM
3aKOHOB JIOT'UKH, llellyKTHBHbIX u
MHIYKTHBHBIX yMO3aKIHOUYEHUMH,
YMO3aK/IO4YECHUI 110 aHAJIOTUH;
MPOBOIUTH CAMOCTOSTEIBHO
JIOKa3aTeIbCTBA MAaTEMATHUCCKHUX
YTBEP)KICHUH (TIPSIMBIE U OT
MIPOTHUBHOTO), BEICTPAaUBATh
apryMeHTaluIo, IPHUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE
CYXIICHHS U BBIBOBI;

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

0) 6a30BbIe HCCIIEIOBATENLCKAE JEHCTBYSL:

— BIAJIETh HABBIKAMHU y4eOHO-
HCCIIEI0BATENBCKOM M MPOEKTHOM
JeSITeITbHOCTH, HABBIKAMH Pa3pelIeHuUs
mpobiem;

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

— OBJIAJICHUE BUJAMHU AEITEILHOCTH 110
TTOyYCHHUIO HOBOTO 3HAHMUS, €TO
WHTEPIIPETANNH, IPEOOPA30BAHUIO U
MIPUMEHEHHIO B PA3IMIHBIX YIEOHBIX
CUTYaIIUsX, B TOM YHCJIE MIPH CO3TaHUN
y4eOHBIX M COIUANBHBIX TIPOEKTOB;

— (¢opMHpOBaHNE HAYYHOTO THIIA MBIIIICHUS,
BJIaJICHUE HAyYHON TEPMUHOJIOTHEH,
KJTFOUEBBIMU TIOHATHAMHU U METO/IAMH;

— CTaBUTH U (HOPMYIHUPOBATH COOCTBECHHEIC
3a/1a9u B 00pa30BaTEIbHON ACSATEIIEHOCTH U
JKU3HCHHBIX CUTYAIUX;

2) 6a30BBIE UCCIIE0BATEILCKIE
IEUCTBUSI:
— HCIIONB30BATh BOMPOCH KaK

HCCIIEIOBATEILCKUN HHCTPYMEHT
MO3HaHUS, POPMYITHUPOBATH
BOTIPOCHI, (PUKCHPYIOIITIE
MIPOTHUBOpEYE, IPOOIIEMY,
yCTaHABIMBATh HICKOMOE U JAHHOE,
(hopMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULIHUIO,
MHEHHE;

-TIPOBOJTUTH CAMOCTOSITENIBHO
CIDTaHHPOBAHHBIN SKCIIEPUMEHT,
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO
0COOEHHOCTEN MaTeMaTHYECKOro
00BEKTa, SBICHUS, IIpoIiecca,
BBIBIICHUIO 3aBHCHMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH,
nporeccamy;

CaMOCTOATEIHHO (HOPMYITUPOBATH
00001IIeHNS 1 BEIBOJBI 110
pe3ysibTaTaM MpoBEJCHHOTO
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—  BBIABIIATH IPUYHUHHO-CIICACTBEHHBIC CBSI3H U
aKTyalu3UpOBATh 33]1a4y, BEIIBUIATh
THIOTE3Y €€ PeleH s, HAXOAUTh apTyMEHTHI
JUTSL TOKA3aTeIbCTBa CBOUX YTBEPIKICHHH,
3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS

— aQHANU3UPOBATH MONTYYCHHBIC B XOJIC PEIICHUSI
3a]1a49M Pe3yIbTaThl, KPUTHYESCKH OI[CHHUBATD
HX JIOCTOBEPHOCTH, MPOrHO3UPOBATH
W3MCHEHHE B HOBBIX YCIIOBHSX;

— J1aBaTh OLICHKY HOBBIM CHTYAIIHSIM, OLICHUBATh
MPUOOPETEHHBIH OIIBIT;

— pa3pabaThIBaTh IUIAH PELICHUS POOIEMBI C
YYETOM aHAJHM3a UMEIOIINXCS MAaTePUATbHBIX
U HEeMaTePHAJIbHBIX PECYPCOB;

—  OCYIIECTBISITH LIeNICHANPABICHHBII MOMCK
nepeHoca CPeCTB U CIOCO00B CHCTBUS B
npoQeCCHOHATIBHYIO CPELY;

— yMeTh MEPEHOCHUTH 3HAHUSI B IO3HABATEIBHYIO
Y MIPAKTUYECKYIO 001acTH
KHU3HEIeATENbHOCTH;

— yYMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
TpeAMETHBIX 00IacTeif;

— BbIABUT'aTb HOBBIC UACH, IpEAJIAraTh
OPUTHHAJIBHBIC IOAXO/bI U PCUHICHUA,

— CTaBHTh MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIHAE
AJIBTCPHATUBHBIC PCUHICHU A,

HaOJIIOIEHHS, UCCIICIOBaHNS,
OIICHUBATh JIOCTOBEPHOCTH
MOTYYCHHBIX PE3YIbTATOB,
BBIBOJIOB M 0000IIEHUHA;

— TPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE TPOIIecca, a TAKKE
BBIJIBUTATh TIPEATIONIOKCHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSX.

B) paboTa ¢ uHpOopMaImeii:

— BIIAJETh HABBIKAMU NOIy4YeHHS HH(OpMaIn
U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSTEIBHO OCYLIECTBIATh MOKCK,
aHaNN3, CUCTEMATH3ALHIO 1 HHTEPIIPETALNIO
uH(OpMAaLUK Pa3TUYHBIX BUJOB U (HOpM
HpeICTaBICHUS;

— CO03/1aBaTh TEKCTHI B Pa3INYHbBIX GopMaTax C
y4eTOM Ha3HaueHUs HHPOpMaUH U LETEeBOH
ayJIMTOPUH, BEIOHpast ONITUMAIBHYIO (popMy
MPEeNICTaBICHUS U BU3yaH3alliH;

— OLIEHMBATh JOCTOBEPHOCTH, JIETHTUMHOCTD
nH(OpPMaLUK, €e COOTBETCTBUE IPABOBLIM H
MOPAIBEHO-3THYECKUM HOpMaM;

— HCIHOJIB30BAaTh CPEACTBA HH(POPMALOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3aLMOHHBIX 3a7a4 ¢ COOMI0ACHHEM
TpeGOBaHUI SPrOHOMHUKH, TEXHHKU
0€e30IMaCHOCTH, TUTUEHBI,
pecypcocOepexeHns1, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH(pOPMAIMOHHO#H
0e30MacHOCTH;

— BIJIAJCTh HaBBIKAMH PACIIO3HABAHUS U 3AIIUTHI
nHpOopMannH, HHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

3) pabota ¢ HHpOPMAIIUCHi:
-BBISIBIISATH JeQUIMTH MHPOPMAIHH,
JaHHBIX, HCOOXOUMBIX IS OTBETa
Ha BOIIPOC U ISl PELICHUS 3a1a4H;
-BBIOMpAaTh HHPOPMALIUIO U3
HCTOYHHKOB Pa3INYHBIX TUIIOB,
AHAITM3UPOBATH, CHCTEMATU3HPOBATh
Y MUHTEPIPETHPOBATh HHHOPMALHIO
Pa3IMYHBIX BUAOB U (OpM
HPEACTABIICHHS,

-CTPYKTYpUPOBaTh HHPOPMAIIHUIO,
HPEACTABILITE €€ B PA3IHYHBIX
(hopmax, WILTFOCTPHPOBATH
rpaduyecky;

-OLICHUBATh HAJIC)KHOCTD
HUH(POPMAIIUH I10 CAMOCTOSTEIBHO
chOpMyYITHPOBAHHBIM KPHTESPHUSIM.

Osnagenne
YHHUBEPCAITEHBIMU
KOMMYHUKATHBHBIM
U JIEUCTBUIMU:

a) oOmIeHue:

—  OCYILECTBIISTH KOMMYHHKAIIHH BO BCEX
cdepax KU3HH;

— pacro3HaBaTh HeBepOaIbHbBIC CPEACTBA
001IeHNS, TOHNMATh 3HAYEHNE COIMAIIbHBIX
3HAKOB, PACIIO3HABATH MPEATIOCHUTKA
KOH(IMKTHBIX CUTYallui ¥ CMST9aTh
KOH(JIMKTBI;

— BIIQJITh PA3JIMYHBIMHU COCO0OAMH OOIIECHUS U

1) obmienwme:

— BOCIIPUHUMATH ¥ (POPMYIUPOBATH
CYKICHUSI B COOTBETCTBUH C
YCIOBUSIMH M 1IEJSMHU  OOILCHUS,
SICHO, TOYHO, TPaMOTHO BBHIpaXKaTh
CBOI0O TOUYKY 3pCHHS B YCTHBIX H
MHCEMEHHBIX ~ TEKCTaX, JaBaTh
MOSICHEHHUSI TI0 XOAY peIIeHHs
3aJa4H, KOMMEHTHPOBATh
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B3aMMOJICHCTBUS,

apryMeHTUPOBAHHO BECTH UAJIOT, YMETh
CMSITYaTh KOH(IMKTHBIE CUTYAIWH;
Pa3BEpHYTO U JIOTMYHO U3JIaraTh CBOKO TOUYKY
3PEHUS ¢ UCTIONB30BAHUEM SI3BIKOBBIX
CpEICTB;

MONTyYEHHBIN Pe3yJbTAaT;

—B Xome OOCYKICHHS 3a/aBaTh
BOIPOCHI o CYILECTBY
00CYKITaeMOH TEMBI, TIPOOJIEMEL,
peliaeMoi  3a/aud, BBICKa3bIBAThH
uIed, HaleleHHbIE Ha  TOHCK
pCIICHHUS,  COMOCTABNIATH  CBOH
CYKJICHUS C CYKACHUSAMH IPYTuX
YYaCTHUKOB JIHAJIOora,
00HapyKUBATh pasiuume u
CXOJICTBO MO3MLIUH, B KOPPEKTHOM
thopme (hopmynupoBaTh
Pa3HOIJIACHS, CBOU BO3PAYKCHHS;

— MPeNCTaBIIATh pe3yNbTaThI
pellleHUsT 3aja4d, 3KCIepUMEHTa,

HCCIIeIOBaHMUA, MIPOEKTa,
CaMOCTOSITENILHO BHIOUPATh (hopMaT
BBICTYIUIGHHST C y4eToM 3ajad
Npe3eHTallMd M 0COOEHHOCTEH
ayJIUTOpUH.
0) coBMecCTHasl eITebHOCTS! 2) coBMeCTHAas AeATENbHOCTb:
— TIIOHHUMAaTh U UCIOJIB30BaTh NPEUMYIIIECTBA — IIOHHUMAaThb u HCII0JIB30BaTh
KOMaHIHON M WHAUBUAYaIbHOU PaOOTHI; IpeUMYIIECTBA  KOMaHIHOM U
— BbIOMpaTh TEMATHKY U METOJIbI COBMECTHBIX UHIUBUAYyaIbHOW  paboTBl  MpH
JICUCTBHH C y4ETOM OOLIMX WHTEPECOB U pelieHnu y4eOHBIX 3ajad4,
BO3MOXHOCTEH KaJI0ro 4jeHa KOJUIEKTUBA; INPUHUMATh  1[e1b  COBMECTHOIM
— IIPUHMMATh LIEJIM COBMECTHOM AEATEIbHOCTH, ACATCIbHOCTH, IJIAaHUPOBATH
OpraHu30BBIBATh U KOOPAWHUPOBATH OpraHM3aIMI0 COBMECTHON paboTsl,
JIEWCTBHUS MO €€ JOCTHIKEHHUIO: COCTaBJIATh pacnpencisiTh BHJIbI pabor,
IUIaH JEHUCTBUM, pacpeAesaTh POJId C yYETOM JoropapuBaThbCs, obcyxaTh
MHEHUH y4aCTHHKOB 00CYXIATh PE3YabTaThl npoLecc U pesyinbTar  paboTsl,
COBMECTHO# paboTH; 00001aTh MHEHUSI  HECKOJBKUX
— OlICHHUBATh KaueCTBO CBOETO BKJIaJa U JTOICH;
Ka)JIOTO YU4aCTHHKA KOMAaH/Ibl B OOLIHI — y4acTBOBaTh B IPYIIIOBBIX (hopmax
PE3yNBTAT O pa3paboOTaHHBIM KPUTEPHSM; paborsr  (0OcyxneHus, — oOMeH

IpeAIaraTb HOBBIE MIPOEKTHI, OLIEHUBAThH UCH
C TO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH,
NIPaKTU4YECKOW 3HAUUMOCTH;

KOOPAMHUPOBATh M BHIOIHATH PaboTy B
YCIIOBHSAX PEATbHOTO0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOACHCTBUS;
OCYIIIECTBIISITH TIO3UTHBHOE CTPATETHIECKOE
TIOBE/ICHHE B PA3INYHBIX CUTYAIHAX,
MIPOSIBJIATH TBOPYECTBO U BOOOpaKeHNE, OBITH
VMHHIMATHBHBIM

MHEHHH, "MO3TOBBIE MTYPMH"' U
WHBIE), BBIIOJHATH CBOIO 4YacTb
padoOTBl M KOOPAMHHPOBATH CBOM
JNEeHCTBUA C JPYTUMH YJI€HaMH

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

chOopMYIHPOBAHHBIM yIaCTHUKAMH
B3aUMOJEHCTBHSI.

OBlajeHue
YHHUBEPCATBLHBIMU
PETyASTHBHBIMH
JNEeNCTBUSIMU

a) caMOOpTaHU3aIU:

CaMOCTOSITENTFHO OCYIIECTBIIATh
[T03HABATENBHYIO JESTENBHOCTD, BBISABIISATE
pOOJIEMEI, CTaBUTh U (POPMYIIUPOBATH
COOCTBEHHBIE 33249 B 00pa30BaTENBHOM
JIeSITeITbHOCTH M JKU3HEHHBIX CHTYAIUX;
CaMOCTOSITENTFHO COCTABIIATH IUIAH PEIICHUS
TPOOIIEMEBI C YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M
MIPEANOYTEHUH;

JTaBaTh OLICHKY HOBBIM CHUTYAITHSIM;
pACIIUPATH paMK{ YIeOHOTO IIpenMeTa Ha
OCHOBE JIMYHBIX MPEIIIOYTSHHIIA;

JIeNaTh OCO3HAHHEIHN BBIOOD,
apryMEHTHPOBATh €ro, OpaTh

1) camoopranm3anms:

— COCTaBJIITH  IUIaH,  AJITOPHTM
pelIeHns 3a1a4H,
— BBIOMpATh CHOCOO peIIeHus ¢

YYETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH,

— apryMEHTHPOBAThH "
KOPPEKTHPOBAThH BapUaHTHI
pelieHnid ¢ y4eToM  HOBOW
WHPOPMAIIIHL.
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OTBETCTBEHHOCTb 32 PEIICHUE;

— OLIEHMBATh ITPUOOPETEHHBIN OIIBIT;

— cnocobcTBOBaTh (POPMUPOBAHUIO U
MIPOSIBJIEHUIO IUPOKON APYIULINHU B PA3HBIX
o0JacTsaX 3HaHMH, MOCTOSIHHO HOBBIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

— J1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH
KOPPEKTUBBI B JIEATENLHOCTD, OLICHUBATD
COOTBETCTBHE PE3YIHTATOB LEISAM;

— BIIAJIETh HaBBIKAMHU MTO3HABATEILHOM
pedrekcuu Kak 0CO3HaHHS COBEPIIAEMbIX
JIEICTBUI U MBICIIUTENBHBIX MPOLECCOB, X
pe3ybTaToOB U OCHOBAHUM;

— HCIOJIb30BaTh MPUEMbI peICKCUH IS
OLICHKHU CHUTYAI[UH, BEIOOpA BEPHOT'O PEIICHUS,

— yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
NPUHUMATH PEIICHUS 110 UX CHIKEHUIO,

— B) SMOIIMOHAJIbHBINA UHTEIIICKT,
npennonaraionmi chopMUpOBaHHOCTS!

— CaMOCO3HaHWUsI, BKJIFOYAIOIIEr0 CIOCOOHOCTh
MOHUMATh CBOE IMOIIMOHAIILHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOMN
SMOIMOHANBHO# c(epsbl, ObITh YBEPEHHBIM B
cebe;

— CaMOperyJaupOBaHUs, BKIIOYAIOLIETO
CaMOKOHTpPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCThH 3a CBOE ITOBE/ICHUE,
CIOCOOHOCTD a/IaITUPOBATHCS K
SMOLIMOHAIBHBIM U3MEHEHHUSAM H MIPOSIBIATH
THOKOCTb, ObITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTMBALMU, BKIIOYaOUIEH
CTpEeMJICHHE K JOCTIDKEHHIO LIENIU U YCIIEXY,
ONTUMH3M, HHUIIMATHBHOCTb, YMEHHE
JIEMCTBOBATh, UCXOIS U3 CBOHX
BO3MOKHOCTEH;

— SMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh
TIOHUMATh SMOIMOHAIBHOE COCTOSTHUE
JIPYTUX, YIUTHIBATh €T0 MIPU OCYIIECTBICHUH
KOMM YHHUKAIIUH, CIOCOOHOCTH K COUYBCTBHIO
U CONepeXUBaHUIO;

— COIMAJHbHBIX HABBIKOB, BKIIFOYAIOIINX
CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JOPYTUMH JFOAbMH, 3a00TUTHCS, TIPOSIBIISATH
WHTEPEC U pa3peniath KOH(IUKTHI,

2) CaMOKOHTPOJIb:

— BJIAJICTh HaBBIKAMHU
MO3HABATENILHOM peiekcun  Kak
OCO3HaAHUSI COBEPIIAEMBIX
NefCcTBHIN Hu MBICIIUTENbHBIX
MPOIIECCOB, UX  pe3yJbTaToB,
BJIAJCTh crocobaMu
CaMOIPOBEPKH, CaMOKOHTPOJISI

npolecca W pe3ynbTara pelleHus
MaTeMaTUYECKOM 3a]auu;

—IPEIBUIACTh TPYJHOCTH, KOTOpHIE
MOT'YT BO3HHUKHYTh TPH PEILICHUH
3a/laud, BHOCHUTb KOPPEKTHUBHI B
JIEITENBHOCTE HAa OCHOBE HOBBIX
00CTOATENLCTB, JIaHHBIX,
Haﬁ}leHHbIX OI_HI/I6OK, BBISIBJICHHBIX
TPYAHOCTEN;

— OLCHUBATH COOTBCTCTBUC
pe3yaprata IEIH W YCIOBHSIM,
O6’b${CH${TB l'IpI/I‘H/IHI)I JOCTHXKECHUA
WJIN HE OOCTHXKCHUS pe3yfleaTOB
JIeATENIbHOCTH, HaXOIHUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

T) IpuHATHE ce0s U IPYTUX JTIOACH:

— TIpUHUMAThH ce0sl, TOHUMAas CBOU HEAOCTATKH
1 IOCTOMHCTBA;

— IIPUHUMATh MOTHBBI M apTyMEHTHI APYTUX
JIIOJEH NIPU aHAJIW3€ PE3YAbTATOB
JeATENBHOCTH;

— TIpPU3HABaTh CBOE IPABO M MPABO APYTUX
JIFOJIeH Ha OIIMOKH;

— pa3BHBATH CIOCOOHOCTH TOHMMATh MUP C
TIO3UIMH APYTOTO YEIOBEKA.

3) mpuHsATHA ce0s M IPYTUX JIOACH:

— MIOHUMATh u HCTIONb30BaTh
MpEUMYIIECTBA  KOMaHAHOH U
WHIVBHAYaTbHOM  paboOTBl  IpH
pemeHnn yaeOHBIX 3a/1a4,

— NPUHUMAaTh  [€Jb  COBMECTHOM
JIeATEbHOCTH, TUTAHUPOBATh
OpraHM3aIII0 COBMECTHOH PabOTHI,
pacrpenensiTh BHIBI pabor,
JIOTOBapHBATHCH,

— 00CYXIaTh TIPOLECC U Pe3yibTar
paboTHI, 0000maTh MHEHUS
HECKOJIbKHX JIIOZIEH;

— y4acTBOBaTh B IPYMNITOBBIX (hopmax
paboter  (oOCykaeHUs, oOMeH
MHEHHH, ''MO3roBbIE IITYpMBEI" M
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WHEIE),

— BBITIOTHSTH CBOIO YacTh PabOTHI H
KOOPAMHUPOBATh CBOM JEHCTBUS C
JIPYTMMH YJI€HaMHU KOMaH/IbI,

— OIIEHUBATh KAYE€CTBO CBOETO BKJIaJ1a
B OOINMI MPOAYKT IO KPUTCPHUSIM,
chOpMYITHPOBAHHBIM y4aCTHHUKAMHU
B3aUMOJCHCTBHA.

OcBoenne yuebnoro mpenmera OVYIIn.03 Maremarnka crocoOcTBYyeT (HOPMUPOBAHUIO
001IMX KOMIIeTeHIMIi:

OK 01. BeiOupare cnocoObl pemeHHs 3aaa4 NPO(EeCCHOHANBHOW NESTETLHOCTH
MPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM;

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

OK 03. [TnanupoBath M peaan30BbIBaTh COOCTBEHHOE MPO(PECCUOHAIBHOE U JTMYHOCTHOE
pa3BHUTHE, MPEANPUHUMATEILCKYIO JEATEIbHOCTh B NMpOQeccHoHaNbHON cdepe, UCIOoIb30BaTh
3HAHMUS [0 MPAaBOBOM 1 (PHHAHCOBON I'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaLIUAX;

OK 04. D¢ddexTrBHO B3aNMOIeHCTBOBATH U padOTaTh B KOJJIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBisaTh yCTHYIO M MUCBMEHHYK) KOMMYHUKAIMIO Ha TOCYAAPCTBEHHOM
si3b1ke Poccuiickoit Denepanuu ¢ yaeToM 0COOEHHOCTEH COIMATBHOTO U KYIbTYPHOTO KOHTEKCTA;

OK 06. IIposBiATe TpaKJaHCKO-NATPUOTHUYECKYIO IMO3MUIMI0, JEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJEHHE Ha OCHOBE TPAIUIMOHHBIX POCCUICKUX J1YXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM 4YMCJIE C Y4ETOM TapMOHM3AalUU MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOILLIEHHH, MPUMEHSTh CTAHJAPTHl aHTUKOPPYILIMOHHOTO MOBEICHMUS;

OK 07. CopneiicTBOBaTh COXpPAaHEHUIO OKPYKAIOMIEH Cpelbl, pecypcocOepekeHHIo,
OPUMEHATh 3HAHHMA OO0 U3MEHEHHMU KJIMMara, MNPUHLUIBI OEpeKIMBOrO IPOMU3BOJICTBA,
3(pPEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYALUX;

OK 08. Ucnons3oBath cpeacTBa GU3HUESCKON KYIbTYPHI 711 COXPAHEHUS U YKPEIUICHUS
3JI0pOBbsI B Ipoliecce MpohecCHOHATBHON 1eATENbHOCTH U MOAJEPKAHNS HEOOXOJUMOI0 YPOBHS
(bu3n4ecKoi MOAr0TOBIEHHOCTH;

OcBoenne yueOHoro mpeamera OVYIIN.03 MaremaTtnka JODKHO CHOCOOCTBOBATh
(bopMHpPOBaHUIO PO eCCHOHATILHBIX KOMIIETEHIN

IIK 1.1. ®opmMupoBaTh aJIrOpUTMBI Pa3pabOTKH MPOTPAMMHBIX MOJIYJIEH B COOTBETCTBHH
C TEXHUYECKUM 33JaHUEM.

I1K 1.2. Pa3pabaTbiBaTh NpOrpaMMHbIE MOJYJIM B COOTBETCTBUH C TEXHUUYECKUM
3aJJaHUEM.

1K 2.1. Pa3pabaTbiBaTh TpeOOBaHMS K IPOTPaMMHBIM MOJIYJIsIM Ha OCHOBE aHaJIN3a
IIPOEKTHON M TEXHUYECKOH TOKYMEHTAllMU Ha IPEAMET B3aUMOICHCTBUSA KOMIIOHEHT.

1K 2.3. BbIIOAHATE OTAaKy IPOrPaMMHOIO MOAYJISL C UCIIOIb30BaHUEM
CIELUAIU3UPOBAHHBIX POIPAMMHBIX CPECTB.

1K 3.2. BeINOaHATH Npolecc N3MEPEHUS XapaKTEPUCTUK KOMIIOHEHT ITPOrPaMMHOTO
IIPOJIYKTa JUIsl ONIPENEIEHNs] COOTBETCTBHUS 3aJaHHBIM KPUTEPHUSM.

IIK 4.2. OcymiecTBiIATh U3MEPEHUS IKCIUTYaTallMOHHBIX XapaKTEPUCTUK IPOrPaMMHOIO
o0ecreyeHns KOMIBIOTEPHBIX CUCTEM.

CoorHomienue o0mux kommerenuuii ®I'OC CIIO 09.02.07 UudopmanuoHHbIe
CHCTeMbl M MNPOrpaMMHMPOBAHHME, JIMYHOCTHBIX Pe3yJbTaTOB MW MeTalpeIMeTHBIX
pe3yJIbTaTOB

O0mue KoMNIeTeHINH JIM4HOCTHBIE Pe3yabTAThI MetanpeameTHblie pe3yabTaTthl ®OII COO
ProcC CI1o 09.02.07 ®OII COO

OK 01. Berbupatb ciocoObt 1) 6a30BBIC JTIOTHYECKUE NCHCTBHS:
8) IeHHOCTH HAyIHOTO TTO3HAHWIS:
perIeHus 3a1a4 —  BBISIBIITh M XapaKTEPHU30BaTh CYIICCTBEHHEBIE
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podeCCHOHATHHOM
JIeATEILHOCTH
MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

— c(hOopMHPOBAHHOCTh
MHUPOBO33pCHHS,
COOTBETCTBYIOLIETO
COBPEMCHHOMY YPOBHIO
pa3BUTHS HAYKH u

O0IIIECTBEHHON TIPaKTHKH,
—IOHUMaHHe MAaTeMaTUYECKON
HayKu KaK cdepsl
YeJI0BEUECKON JIeSITEIIBHOCTH,
9TaloB €  pasBUTHA U

3HAYUMOCTH JJI  Pa3BUTHA
LUBWIN3ALUH,

— OBJaJICHUE S3BIKOM
MaTeMaTHKH u
MaTeMaTHYeCKOH  KyJIbTYpOH
KaKk CpeACTBOM  IO3HaHUS
MUpa,

—OTOBHOCTh OCYILECTBIIATh
MPOEKTHYIO u
UCCIIE[I0BATENBCKYIO

JEATeNbHOCTh UHANBULYaJIbHO
U B TpYIIIeE.

MIPU3HAKH MaTeMaTHYECKUX 00BEKTOB,
TIOHSATHHA, OTHOIICHWH MEXKIY TOHSATHIMH,
(opMyIHpPOBAaTh  ONpPENCIICHUS  TOHSATHIA,
YCTaHABIMBATh  CYIICCTBEHHBIM  MpPU3HAK
KJIacCU(UKAIMH, OCHOBAHUS T 000OIICHUS
U CpaBHCHHS, KPHUTCPUHU IMPOBOIHMOTO
aHaju3a;

BOCIIPHHUMATb, (hopMyIupoBaTh i
peoOpa3oBLIBATH CYKICHUSL:
YTBEPAUTEIHHBIC u OTpHIIATEIBHEIC,

€IMHUYHBIE, YaCTHBIE U 00IIKe, YCIOBHEIC;
BBISBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TIPOTHBOpeuusi B (haKrax,
JIAHHBIX, HAOJIONEHUSIX W YTBEPXKICHHUSX,
npeajiaraTb  KpUTEPUM  JUISL  BBIABICHUSA
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JienaTh BBIBOJBI C HCIIOIB30BAaHMEM 3aKOHOB

JIOTUKH, JEAYKTHBHBIX ¥  HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKITIOUEHHI o
AHAJIOTHH;

MPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA
MaTeMaTHYECKHX yTBEPKACHUI (psSAMbIE U OT
MPOTHBHOTO), BBICTPaMBaTh AaApPTyMEHTAIUIO,
NPUBOAUTL TMPUMEPHl U  KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh croco0 penreHus y4eOHoW 3amadn
(cpaBHHBaTh HECKOJIBKO BapUAHTOB PEILCHHUS,
BbIOMpaTh HamboJee MOAXOAALINA C Y4eTOM
CaMOCTOSITENTFHO BBIJCTICHHBIX KPUTEPUEB).

2) 6a30BbIEC UCCIICIOBATENBCKUE JCHCTBHS:

HCIIOJIb30BaTh BOIIPOCHI KaK
HCCIICAOBATE/IbCKII HMHCTPYMEHT IIO3HAHUS,
(dhopMynupoBaTh BOIPOCH, (UKCHpYIOIINE
OPOTHBOpEYHe, NpOOJIeMy, YCTAHABIHBATH
HCKOMOE W JaHHOE, ()OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3MLIMIO, MHEHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO
CIJIAHUPOBaHHBIH JKCIEPUMEHT,
HCCIIEJOBAHIE mo YCTaHOBIICHUIO
0COOEHHOCTEM MaTeEMATHYECKOI0 OO0BEeKTa,
SIBIIEHUS, nporiecca, BBISIBJICHHIO
3aBHCUMOCTEHN MEXTY 00BEKTAMH,

SIBJICHUSIMH, TIPOLIECCaMIU;

CaMOCTOSITENNFHO POPMYITHPOBATH 0000IICHHUS
U BBIBOIBI II0 pe3yJbTaTaM IPOBEICHHOTO
HAaOIIONIEHNs,  WCCIENOBAaHUs,  OLECHUBATH
JOCTOBEPHOCTh TOJNYYEHHBIX PE3YJbTAaTOB,
BBIBOJIOB M 000OIIIEHHIA,

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

OK 02  Hcmonb3oBath
COBpEMEHHBIE cpezicTBa
TIOUCKa, aHaJN3a u
HHTEPIIpeTalin
nHpopmanuy, u
nH(popMannoHHbIE

OBnaneHne yHUBEPCANLHBIMU TTO3HABATEIHHBIMH
IEUCTBUSIMU:

3) pabora ¢ nHpOpMAaIHeii:

BEISBIIATH JTEUIUTH MH(DOPMAITUH, TaHHBIX,
HEOOXOJIMMBIX UI OTBETA HA BOIMPOC W JUIS
peLIeHus 3a/1a4u;
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TEXHOJIOTUH ISt
BBIMOJTHEHHS 3a1a4
podeCCHOHATHHOM
JIeATEILHOCTH;

BBIOMpaTh HWHMOOPMALMIO W3 HCTOYHHKOB
pa3IHMYHBIX TUIIOB, AHAJIN3UPOBATh,
CHUCTEMaTU3UpPOBATh U  HHTEPIPETHPOBATH

nH(pOpMaLMIO pPa3NMYHBIX BUAOB M (GopMm
MPEACTaBICHNUS;

CTPYKTYpUPOBATh nHpopmanmrio,
NPEICTAaBIATh €€ B Pa3IW4HBIX (opMax,
WILTIOCTPUPOBATH I'payecKy;

OLICHMBATh HAJSKHOCTh WH(pOpMAIMU 1O
CaMOCTOSTEIBHO copMyIHpOBaHHBIM
KPHUTEPHSIM.

OK 03 [IlnanupoBaTh u

peaTr30BEIBAT
COOCTBEHHOE
podheCCHOHATEHOE u
JINYHOCTHOE pa3BuTHE,
MpeANPUHUMATETBCKYIO
JIEATEILHOCTD B

npogeccuoHanbHON  cdepe,
UCIIONB30BaTh 3HAHHS TI0
npaBoBOW U (DPUHAHCOBOM
rpaMOTHOCTH B Ppa3JIMYHbIX
JKU3HCHHBIX CUTYyallusIX;

6) TpyJI0BOrO BOCIIUTAHUS:

TOTOBHOCTh K TPpy4y,
OCO3HAHUE LHEHHOCTH
TPYIONIOOHS,

HHTEPEC K pa3InyHbIM chepam
npodeccuoHANTBHOM
JIEITEILHOCTH, CBS3aHHBIM C
MaTEeMaTHUKOU 51 ee
TMPUIIOKCHUAMU,

yMeHHe COBEPIIIATH

OCO3HaHHBIA BHIOOp Oymymeit
npodeccuu ¥ peau30BbIBATH

COOCTBEHHBIE JKU3HEHHbIE
IUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMAaTHYECKOMY
00pa3oBaHMIO U
camMo00pa30BaHMIO Ha
IIPOTSHKEHUU BCEU KU3HU,
TOTOBHOCTh K  aKTUBHOMY
Y4acTHIO B pelieHnu
MPaKTUYECKUX 3a1a4
MaTeMaTHYECKO1
HAalpaBJICHHOCTH;

OBnajieHne YHUBEPCAIbHBIMU PETYISITUBHBIMU
NEHCTBUSIMHU:

1)

caMOoOpraHm3anus:
COCTAaBJIATH IJIaH, aJITOPUTM PEIICHUA 3a/1a4u,

— BbIOMpaTh CHocod pemeHus C  Y4eToM
UMEIOIINXCS  PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH,

—  apryMEHTHUPOBATh U KOPPEKTUPOBATh
BApUAHTBl pPELICHUM ¢ YYETOM HOBOWU
nHpopmanum.

2) CaMOKOHTPOJIb:

- BJIAJACTH HaBbIKaMU MMO3HaBaTECILHOM

pediekCur KaK OCO3HAHHS COBEpIIaeMbIX
JIEUCTBUIM U MBICIUTENIBHBIX MPOIECCOB, MX
pe3yJIbTaTOB, BJIAJCTh crocobamMu
CaMOIIPOBEPKH, CaMOKOHTPOJIS IpouLecca U
pe3yibrata  pelieHUs MaTeMaTHIECKOM
3aJ1a4u;

IIPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh IIpYU PELLIECHUM 3a1a4H, BHOCHUTH
KOPDPEKTHUBBl B JIEATEIIBHOCTb Ha OCHOBE
HOBBIX OOCTOSITCNIBCTB, AAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBIICHHBIX TPYJHOCTEH;
OLICHWBATh COOTBETCTBUE PE3yJbTaTa LEIU U
YCIIOBHSAM, OOBSICHATH MPUYHHBI JOCTHKECHUS
)3 R)051 HE JTOCTIDKCHUS pe3ynbTaToB
JIeSITEIbHOCTH, HAaXOOUTh OINMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

OK 04. DddextrBHO
B3aUMOJEUCTBOBATDL U
paboTaTs B KOJUIEKTHBE U
KOMaHJIE;

8) IeHHOCTH HAyYHOTO TO3HAHS:

c(OopMHPOBaHHOCTh
MHPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pasBuTHS HayKH u

OOIIIECTBEeHHOM MIPAaKTHKH,

MOHMMaHHE MaTEMaTHIYECKOMI
HAyKH KaK cepsr
YEIIOBEYECKON JIeATETHHOCTH,
9TAamoB €€  pa3BuUTU U
3HAYMMOCTU JUIS  Pa3BUTHSA

Osnanenne YHUBEPCATbHBIMHU

KOMMYHHUKATUBHBIMHA HCﬁCTBHﬂMHZ

1) obmienwme:

BOCIPHHHUMATh U ()OPMYIHPOBATH CYXKICHUS
B COOTBETCTBHM C YCIOBHSIMHU W LEISAMH
001IeHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3PCHHS B YCTHBIX U MUCEMEHHBIX
TeKCTaX, JaBaTh MOSICHEHHA MO XOXIYy
pemieHus 3a1a4, KOMMEHTHPOBAThH
MOJIyYEHHBIN PE3YIIbTAT;

B XOzie OOCYXIEHHs 3aJaBaTh BOMPOCH IO
CYIIECTBY OOCYKIAaeMOH TEeMBI, MPOOIEMEL,

[UBWIN3ALIH, pemraeMoil  3amadM, BBICKa3bIBaTh HJCH,
— OBIAJICHUE SI3BIKOM HalleJICHHBIE Ha TIOMCK petreHmus,
MaTeMaTHKH u COIOCTaBIISATh 9:10)71 CYXKICHUS c
MaTeMaTU4eCKOH KyIbTypou CYXICHUSIMH JIPYTHX YYaCTHHKOB JMAJIOra,
KaK  CpeICTBOM  IO3HaHUS OOHapyKuBaTb pa3liMdyle€ W  CXOJACTBO
MHpA, MO3HLIUH, B KOPPEKTHOM ¢dopme
— TOTOBHOCTBH OCYHIECTBJIATH (1)OpMYJ'II/IpOBaTL pasHoriiacusd, CBOH
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MIPOCKTHYIO u
HCCIICAOBATCIILCKYIO
ACATCIIbHOCTb MHANBUAYaJIbHO

U B TpyIIIE.

BO3pa)KEHHUS;

—  TIPEACTaBIISATH PE3yJIbTaThl PELICHUS 33/1a4H,
JKCIIEPUMEHTa, HCCIEAOBaHMS, IIPOEKTa,
CaMOCTOSITENTBHO BBIOMpAThH topmar
BBICTYIIJICHUS C YIE€TOM 3a7[a4 IPE3CHTALUH 1
0COOEHHOCTEH ayTUTOpHH.

2) coBMeCTHas IeSITEIbHOCTD:

— TOHMMAaTh ¥ WCIIOJb30BaTh IPEUMYIIECTBA
KOMaH/THOM ¥ WHIMBHIyaJIbHOH paboThl pU
penieHnH y4eOHBIX 3ajad, NMPUHUMATh IIENb
COBMECTHOH JeSTEIbHOCTH, IUIAHUPOBATH
OpraHH3aIHIo COBMECTHOM paborsl,

pacrpenensiTb BUAbl paboT, JOroBapuBaThCs,
0o0Cy)K1aTh Tpolecc U pe3yiabraT paloThl,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;

—  y4acTBOBaTh B TPYNIOBBIX (hopMax padOTHI
(oOcyxneHus, OOMEH MHEHHMH, "MO3TOBBIC
HITYpMBI" U HHBIE), BBIIOIHATH CBOIO YacTh
paboThI M KOOPIMHUPOBATH CBOM JIEHCTBUSI C
JPYTMMHU  4YJ€HaMH KOMAaHJbI, OIIEHUBAThH
Ka4yecTBO CBOEro BKJIaJa B OOLIMH MPOIYKT
o KPUTEPUAM, copMyIIHPOBaHHBIM
y4aCTHUKaMH B3aHMOHeﬁCTBHﬂ.

OBHa}IeHHe YHUBEPCAJIBHBIMU  PETYIIATUBHBIMHA

IEUCTBUSIMU:

3) npuHATHS ce0s U IPYTUX:

- IOHMMAaTh M HCIIOJIb30BAaTh IPEHUMYIIECTBA
KOMaH/IHOM ¥ MHAMBHYaJIbHON paboThl NpU
penieHny y4eOHBIX 3a/1a4,

—  TIPUHUMATh b COBMECTHOM JeATeNbHOCTH,
IUVIAHUPOBATh ~ OPTaHM3ALMI0  COBMECTHOM
paboTel, pacmpenenate  BUABl  pabor,
JIOrOBapUBAaThCS,

— 0o0cyxnaTh Hpolecc M pe3yilbTaT padoThl,
00001aTh MHEHHS HECKOJIBKHX JFOCH;

—  y4acTBOBaTh B TPYIMOBBIX (hopMax paboThI
(oOcyxnennsi, oOMeH MHEHHi, "MO3TOBbIC
MITYpMBI" U UHBIE),

— BBIIONHATH CBOKO  4acThb  pabOTBl |
KOOPIMHUPOBATh CBOM IEHCTBHA C IPYTHMH
YJIeHaMH KOMaHJIBL,

—  OLICHMBATh KA4eCTBO CBOETO BKJIAJA B 00Ut

MPOIYKT 1o KPUTEPHSIM,
chopMyIHpPOBaHHBIM Y4aCTHUKAMHU
B3aUMOJIEHCTBHSL.

OK 05. OcymiecTBiars
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
Y9eToM 0COOEHHOCTEN
COIIMATIBHOTO
KYJIBTYPHOTO KOHTEKCTa;

OK 06. IIposBrsiTh

1) TpaXkTaHCKOTO BOCTIUTAHUSL:

TpakJIaHCKO-
— c(hOpMHPOBaHHOCTD
MaTPUOTHUYECKYIO TTO3ULIHIO, .
TpakJaHCKOH MTO3ULIUH
JEMOHCTPHPOBATH
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OCO3HAHHOE II0BEJCHHUE Ha
OCHOBE TPaJUIIHOHHBIX
POCCHICKHMX JTyXOBHO-
HpPaBCTBEHHBIX IEHHOCTEH, B
TOM YHCIIE C YIETOM
rapMOHH3AIIH
MEXHAIMOHAJIBHBIX U
MEXPEITUTHO3HBIX
OTHOIIECHHH, IIPUMEHSATH
CTaHAAPTHI
AQHTUKOPPYNIIMOHHOTO
TIOBE/ICHHS;

00y4aroIIerocss Kak akTUBHOTO
U OTBETCTBEHHOTO  YjieHa
pOCCHIICKOTO 00IIEeCTBa,

TpeACTaBlIEHUE 0
MaTEeMaTUIECKUX OCHOBax
(hYHKIIMOHUPOBAHUS
Ppa3IMYHBIX CTPYKTYD,
SIBJICHUH,

poueayp TPaXKJIAHCKOTO

obmrecTBa (BBIOOPHI, OMPOCHI U
Jpyroe),

YMEHHE B3aUMOJCHCTBOBATH C
COIMATbHBIMH WHCTUTYTAMH B
COOTBETCTBHH C HX (HYHKIUSIMH
Y Ha3HAYCHHEM;

2) NaTpUOTHYECKOTO BOCITUTAHMSI:

c(OpMHUPOBAHHOCTH
poccuiicKoit rpa)/1aHCKOU
UIEHTUYHOCTH,

YBOXKEHHS K TMPOIIOMY |
HAaCTOSLLEMY pPOCCUHCKON
MaTEeMaTHKH,

[IEHHOCTHOE  OTHOIICHHE K
JOCTHKEHHUSIM pOCCUHCKUX

MaTeMaTUKOB M POCCUNCKOU
MaTEeMaTUYECKON IIKOJIBI,

— HCIOJIb30BaHUE ITHX
JOCTIDKCHHH B JPYTUX HayKax,
TEXHOJIOTUSIX, chepax
9KOHOMUKH;

3) DyXOBHO-HPaBCTBEHHOI'O

BOCIIUTAHHUS:

— OCO3HaHHUE JYXOBHBIX
LIEHHOCTEH POCCUICKOTO
Hapona,

— chopMHPOBaHHOCTD
HPaBCTBEHHOT'O CO3HaHMS,
9THYECKOTr0 HIOBEJICHMS,

CBSI3aHHOTO C TIPaKTUYECKUM
NPUMEHEHUEM  JIOCTHXKEHHH
HayKM M JIeSITeNIbHOCTBIO
YUYEHOr O,

OCO3HaHME JIMYHOTO BKJIA/1a B
TIOCTPOEHHUE YCTOMYHBOTO
Oymyero;

OK 07. ConeiictBOBaTH
COXPAaHEHHIO OKPY’KaOLIEH
cpensl,
pecypcocOepeskeHuto,
MIPUMEHSTH 3HaHHUS 00
N3MEHEHNH KJIMMaTa,
TIPUHITATIEI OEpEKITUBOTO
TIPOU3BOACTBA, 3((HEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX CHTYaLNX;

7) PKOTOTMIECKOr0 BOCITUTAHUS:

— cOpMHUPOBAaHHOCTH

JKOJIOTHICCKOM
KYIIBTYPHI,
MMOHUMAaHUE BIIUSHUS
COIHaIbHO-
SKOHOMHUYECKHX
TIPOIIECCOB Ha
COCTOSIHUC
MIPUPOIHON U
COLIMAJIHOM Cpelibl,
OCO3HaHUE
ri100aILHOTO
xapakrepa
JKOJIOTHUECKHUX
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rpodiem,

— OpHCHTAIHSA Ha
TIPUMEHCHHE
MaTeMaTHIeCKUX
3HAHUH IS peIICHUS
3aja4 B obOiactu
OKpYKarollel cpeibl,

— TUTAHUPOBAHHUE
TIOCTYIIKOB U OICHKHU
175:4 BO3MOKHBIX
MOCIEICTBUIA Jinié:
OKpYKalollel Cpeibl;

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

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

mnpoiiecce MaTeMaTI/I'{eCKI/IX“
podeCCHOHATHHOMN 3aKOHOMEPHOCTEH, O6’I)eKT013’
JIEATEILHOCTH U 3anad, 3 PELIeHUiA,
noaacpKaHusg paccyXJIeHUH,

HEOOXOMMOTO YPOBHSI — BOCHPUHUMYHUBOCTD K
(buznuecKoi MaTeMaTH4eCKUM  aclleKTaM
MOArOTOBJIEHHOCTH; Pa3IMYHBIX BUJOB UCKYCCTBA,

5) ¢pu3UIECKOro BOCTIUTAHHMS:

— copMHpPOBaHHOCTh  yMEHUS
MPUMCEHATH MaATEMATHUYCCKUC
3HaHKs B UHTEpecax 3/J0pOBOTO
u 6e3omacHOro obpasa KHu3HH,

— OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pOBbIO (370pOBOE
nUTaHue, cOaJaHCUPOBAHHBIN
PEeKUM 3aHATHMM M OTAbIXA,
peryisipHast ¢busnueckas
aKTUBHOCTb ),

— ¢uunyeckoe
COBEpILIEHCTBOBAHHE npu
3aHATHAX CIIOPTHUBHO-
0370POBUTEIBHON
JIeATENbHOCTBIO;

IIpexmeTHbIe pe3ybTaThl 0cBOeHUs YueOHOro npeamera OYIIn.03 Maremaruka:

1) BmameHue MeToAaMM JOKa3aTeNbCTB, alTOPUTMaMU pELIEHHsS 3a/ady; YMEHHE
(bopMynUpOBaTh OMPEIEICHUS, AKCUOMBI U TEOPEMBI, IPUMEHATH UX, TPOBOJAUTH JOKA3aTEIIbHbBIE
paccyXJeHHUs B X0OJIe PeLICHHs 3a/1a4;

2) yMeHHE ONepUpOBaTh MOHATUSAMHU: CTENEHb 4YHCIa, JorapudM Uucia; yMeHUe
BBITIOJIHATh BBIYMCIICHHE 3HAYCHUW © mpeoOpa3oBaHUs BBIPAXKEHUH CO CTENEHSMU U
norapudmamu, MpeoOdpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BEIPAKEHUII;

3) yMeHHe onepupoBaTh MOHATUSMU: PAllMOHANbHBIE, UPPALIMOHANBHEIE, IOKAa3aTeIbHbIE,
CTETEeHHbIE, ToTapu(PpMUIEecKUe, TPUTOHOMETPUYECKIE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

4) yMeHue OIepupoBaTh MOHATHIMH: (QYHKIUS, HEMpephIBHAS (PYHKIHS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeAeNeHHbI WHTErpall; YMEHHE HAaXOJUTh MPOU3BOAHBIC SIEMEHTAPHBIX
(GYHKIHH, UCTIONB3YS CIpaBOYHBIE MaTepuaibl; UCCIEAOBATh B MPOCTEUIINX Cydasx (yHKIIMH
Ha MOHOTOHHOCTb, HAXOIUTh HANOOJBIIINE U HAUMEHbIIINE 3HAYCHUS PYHKIIUI; CTPOUTH TpaduKu
MHOTOYJIEHOB C HCIOJIb30BAaHMEM alapaTta MaTeMaTUYeCKOro aHalii3a; IPUMEHSTh
MPOU3BOIHYIO MIPU PEILLIEHUHU 33]1a4 HA ABMKEHUE; pelIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3aa4l
Ha HanOOoJIbIIMe M HAUMEHBIIINE 3HAUCHHsI, HA HAaX0XKICHHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHue onepupoBaTh MOHATUSIMH: pallMOHANbHAS (DYHKIUS, TOKa3aTenbHas (yHKIIHS,
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creneHHas (pyHKuus, Jorapupmudeckas QyHKIHs, TPUTOHOMETpUYECKUE (QYHKIMH, 0OpaTHBIE
(GyHKIMU; YMEHHE CTPOUTh TIpaduKd HM3y4eHHBIX (DYHKIHUH, HCIOJIb30BaTh T'padUKu IpU
M3YYEHHUH TMPOLECCOB M 3aBUCUMOCTEH, MPHU PEIICHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaNbHOM KU3HH; BEIPAXXKaTh ()OPMYJIaMu 3aBUCUMOCTH MEX/y BEIMYMHAMU;

6) yMeHHe peliaTh TeKCTOBbIC 3a/1a4i Pa3HBIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, IOJIU U
YacTH, Ha JBW)KEHHE, pabOTy, CTOMMOCTb TOBAapOB M YCIYr, HaJOTH, 3aJaddl U3 00JacTH
VIpaBJICHUS! JTMYHBIMH H CEMEHHBIMH (MHAHCAMM); COCTABIISATH BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA M KX CHCTEMBI 10 YCIIOBHIO 3a[a4H, HCCIIEIOBATH MOJYYCHHOE PEIICHUE 1 OLIEHUBATh
IIPaBJIONOA0OHOCTD PE3YJIbTATOB;

7) yMEeHHE ONIepUpOBaTh MOHATUSAMU: cpeiHee apu(MeTHIECKoe, MeIMana, HanOoJIbIIee U
HaVMEHbIIEEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHUE YHUCIOBOTO Habopa;
YMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH HWHPOPMAINIO, TPEACTABICHHYIO B TaOiHIax, Ha
ararpammax, rpagukax, OTpakarollylo CBOMCTBA pealibHBIX MPOIIECCOB U SIBJICHUN; IPEACTaBISTh
MHGOPMAIIHIO C TMOMOIIBIO TAOJUI] M TUArpaMM; UCCIIEAOBATh CTATUCTHUYECKHUE JAHHBIE, B TOM
qHcie ¢ IPUMEHEHNEM rpauIeckux METOIOB U AIIEKTPOHHBIX CPE/ICTB;

8) yMmeHue omnepupoBaTh NOHATUAMU: CIy4allHBIA OIBIT U CiIydailHOE COOBbITHE,
BEPOSATHOCTh CIy9allHOTO COOBITHS; yYMEHHE BBIUMCISATH BEPOSITHOCTH C HCIIOJIH30BAaHUEM
rpadUYecKuX METOJIOB; TPUMEHITH (QOPMYIBI CIOXKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOHMHATOpHBIE (aKThl U (GOPMYJIBI PH PEIICHUHU 3aJad; OICHWBATh BEPOSTHOCTH PEATbHBIX
COOBITHIT; 3HAKOMCTBO CO CITyJailHBIMH BEJIMYMHAMH; YMEHHE MTPUBOIUTH IPHUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) ymeHue omnepupoBaTh MOHATHUSAMH: TOYKA, TNpsMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKPEIIMBAIOIINECS PSIMbIE, TTAPATUIEITHHOCTD M MIEPIICHIUKYITSIPHOCTD IPSIMBIX
U IUIOCKOCTEH, YroJl MEXIy MNpsIMBIMH, YTOJI MEXAY NPSIMOW U IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMHU, PacCTOSIHAE OT TOYKU A0 MJIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMHU, PaCCTOSIHUE
MEX]ly IUIOCKOCTAMU; YMEHHE UCIIOIb30BaTh IIPU PELICHUHN 3a]a4 U3y4EeHHbIE (DAKThl U TEOPEMBbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEr0 MHpa;

10) ymenue onepupoBaTh MOHATHSIMU: MHOTOIPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA, KYO,
napajiesienune, npu3ma, nupamuaa, Gurypa 1 NoBEpPXHOCTb BpALICHUs], LIMIIMH/P, KOHYC, L1ap,
cepa, cedeHus (Urypsl BpallleHUs, IUIOCKOCTb, Kacarouiascs cepbl, LWIMHApPA, KOHYcCa,
IUIOIIA/Ib TOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCa, HWIMHApPA, IUIOIAaab chepsl, 00beM Kyoa,
IPSIMOYTOJIbHOTO Napajiesienunesa, NUpaMuasl, TPU3Mbl, LHUIUMHIpPA, KOHYca, IIapa; yMEHUe
n300pakaTh MHOTOIPAHHUKH W IMOBEPXHOCTH BpAILEHUS, UX CEUEHHsS] OT PYKH, C MOMOILbIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh [IPABUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHATUAMU: JIBUKEHUE B IPOCTPAHCTBE, NOJO0HBIE (PUTYpHI B
IIPOCTPAHCTBE; UCIOJIb30BATh OTHOIICHHUE IUIOIAAeH TOBEPXHOCTENH U 0OBEMOB 110100HBIX HUTYp
IIPU pPELICHUH 3a7ay;

12) ymeHHe BBIUMCIATH F€OMETPUYECKHE BEIMYMHBI (AJIMHA, YroJl, IUIOLa/b, 00beM,
IUIOIIA/Ib IOBEPXHOCTH), UCIIOJb3Ysl U3YUCHHbIE (POPMYIIBI U METObI;

13) ymeHue onepupoBaTh MOHATUAMU: IPSAMOYTOJIbHASI CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATSIPHOE MPOU3BEJICHHUE, YTOJI MEK/Y BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha 4YHCJO; HAXOOUTh C MOMOINBIO H3YYEHHBIX (HOpMYI
KOOPAMHATBI CEpEeIMHBI OTPE3Ka, pACCTOSIHUE MEXKAY JABYMS TOUKaMH;

14) ymenue BbIOMpaTh NOAXOMANIMM M3Y4YEHHBIM METOJ JUId peIIeHUs 3aJauu,
pacro3HaBaThb MaTeMaTHyeckhe (akTbl W MaTeMaTUYecKue MOJAEIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHME MPHUBOJUTH IMPUMEPhl MaTEMATHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTU4E€CKOU HAYKU.

15) ymenue omepupoBaTh MOHSATHUSMU: OIpENENEHHE, aKCHOMa, TEOpeMa, CIIEACTBUE,
CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, paBHOCUIIbHBIE (DOPMYIMPOBKHU; YMEHHE (POPMYTUPOBATH
oOpaTHO€ W NPOTHBOMIOJOXKHOE YTBEpXKJAEHUE, INPUBOJUTH IPUMEPHl U KOHTPIPUMEDHI,
UCIOJb30BaTh METOJI MATEMaTUYeCKONH MHIYKIIMH; IPOBOAUTH JI0OKa3aTeIbHbIE PAaCcCYKIACHUS PU

23



pelIeHNH 33aa4, OLEHUBATh JIOTHYECKYIO MPABHIIBHOCTD PACCYXKICHU;

16) ymeHue omnepupoBaThb MOHATHUSMHU: MHOXKECTBO, IOJMHOKECTBO, OIEpallMd HaJ
MHOJKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Jjis ONUCaHHS
peanbHBIX MPOLIECCOB M SIBICHUM M NPHU PEHICHMH 3ajad, B TOM YHCIE U3 APYruX y4eOHBIX
MIPEIMETOB;

17) ymenue omepupoBarh MOHATHAMU: rpad, CBA3HBIN Tpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJ[aBaTh W ONKCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU; HCIIOIH30BaTh
rpadsl IpH PELICHUH 337134,

18) ymeHue cBOOOJHO OIEpPUPOBAaTh IMOHATUSAMH: COUETaHHE, IEPECTAHOBKA, YHCIIO
COUETaHM, YUCIIO epECTaHOBOK; OMHOM HbI0TOHA; yMEHHE TPUMEHITh KOMOMHATOPHbBIE (PaKThI
U pacCyKJICHHs IS PEIICHHS 3a/1ay;

19) ymeHue omepupoBaTh MOHITUSMH: HATypalbHOE YKCJIO, IEJI0€ YUCIO0, OCTATOK MO
MOJIYJIIO, PAIlMOHAIBHOE YHCJIO, MPPAMOHAIBHOE YHCIO, MHOXKECTBA HATYPaJIbHBIX, IEIBIX,
palMoOHANBHBIX, JCWCTBUTENBHBIX YHCET; YMEHHE WCIOJb30BaTh NPU3HAKUA JCITHMMOCTH,
HAaMMEHBIIHA 00U IeTUTENb 1 HauMEeHbIIee o011ee KpaTHOe, aropuT™ EBKITHIa pH permeHn
3a]a4; 3HAKOMCTBO C Pa3IMYHBIMH O3UIIMOHHBIMUA CUCTEMaMH CYHCIICHHUS;

20) ymeHue cBOOOIHO ONEPUPOBATH MOHATUSIMU: CTENEHb C LIEJIBIM MT0Ka3aTeaeM, KOpEeHb
HATYpaJbHON CTETEHH, CTENEeHb C PAlMOHAJBHBIM ITOKA3aTelileM, CTENEHb C JICHCTBUTEIHHBIM
(BemIeCTBEeHHBIM) TTOKa3aTelleM, JIOTapudM dKcia, CHHYC, KOCHHYC W TaHT€HC IPOHU3BOJIHHOTO
qHCIa;

21) yMeHue omepupoBaTh MOHATUSMU: TOXKIECTBO, TOKJIECTBEHHOE IMpeoOpa3oBaHUE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHWH W HEPABEHCTB, PAaBHOCWIBHOCTh ypaBHEHUH,
HEPaBEHCTB M CHCTEM, palHOHAIbHBIE, HPpPAIOHAIBHBIC, TIOKa3aTelbHbIC, CTETICHHBIC,
norapupMUUecKue, TPUrOHOMETPUUECKUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA U CHCTEMBbl C MOMOILBIO Pa3IMYHBIX NPHEMOB; PELIaTh ypaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C ITapaMeTPOM; IIPUMEHSTh YpPaBHEHMsI, HEPAaBEHCTBA, UX CHCTEMBI AT
peleHsl MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 pa3IndHbIX 001acTeil HayKH U pealbHOM KHU3HM;

22) ymMeHHe CBOOOHO OTIEPUPOBATh MOHATHSAMU: Tpaduk (yHKIIMU, oOpaTHAs QYHKITHSA,
KOMMO3UIUs (YHKIUH, JUHEHHas (yHKIWA, KBaapaTU4yHas (QyHKIus, cTerneHHas (QyHKIHs ¢
LEeJbIM [I0Ka3aTesleM, TPUIOHOMETpUYeckHe (YHKLIMH, OOpaTHble TPUTOHOMETPUYECKUE
(GbyHKIMH, MOKa3aTeabHas U Jorapudmudeckas GyHKIUHA;, YMEHHE CTPOUTh I'papuku (QyHKIIUH,
BBITIOJTHATE TTpeoOpa3oBaHus rpaduKoB GyHKITUI;

23) yMeHHe UCIOJb30BaTh rpadukn GyHKUUH A N3ydeHHs! IPOLIECCOB U 3aBUCUMOCTEH
IpU pElIeHUH 3aJad U3 JAPYTHX Y4eOHbIX IPEIMETOB U M3 PEaJbHOW KHU3HM; BbIPAXaTb
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUMHAMU;

24) ymenue cBOOOJHO ONEPUPOBATH MOHATUAMU: YETHOCTb (DYHKLIMH, NEPUOJUYHOCTD
(GyHKUMU, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (YHKIMM, SKCTPEMyM (QYHKIUH,
HauOoJiplllee M HaUMEHbIlee 3HAueHUs (QYHKIUM Ha IPOMEXYTKE; YMEHHE IPOBOAUTH
uccliieioBaHue PyHKINH;

25) yMeHHe HUCNOJb30BaTh CBOMCTBA M rpaduku (QYHKIUH A pelleHus ypaBHEHUH,
HEpaBEHCTB U 3aj7lay C IapameTpamu; H300paxarb Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBa
peleHni ypaBHEHUH, HEPaBEHCTB U UX CUCTEM;

26) ymeHue cBOOOHO ONEPUPOBATH MOHATUAMU: MOCIEI0BATENIBHOCTD, apu(pMeTHIECKas
Iporpeccus, TIeoMeTpuYeckas Iporpeccus, OeCKOHeYHO YObIBarolias TreoMeTpuyecKas
Iporpeccusi; yMEHHe 3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C MOMOIBIO PEKYPPEHTHBIX
hopmyu;

27) yMeHHe ONepupoBaTh MOHATUAMHU: HEMPEPHIBHOCTh (DYHKLIMHU, aCUMITOTHI Tpaduka
¢byHKIMHU, TIepBas U BTOpas MPOM3BOJHAs (YHKIUHU, T€OMETPHUECKUN M (U3UUYECKUN CMBICI
MIPOU3BO/IHOM, TepBOOOpa3Has, ONpeIeNIeHHbIA HHTETPal; YMEHHE HaX0JUTh ACUMITOTHI r'paduka
(GyHKUIMHU; yMEHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHNS, YACTHOIO U KOMIO3ULIUU
GyHKIUH, HAXOAUTh YpaBHEHUE KacaTeslbHOH K rpaduky QpyHKINY;

28) yMeHHe HCII0JIb30BaTh MPOU3BOAHYIO JJIS MCCIENOBaHUS (PYHKIMH, U1 HAX0XKJICHHS
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HAWJIYYIIEro PeHICHUs! B MPUKIIAJHBIX, B TOM YHCJE COLMATBHO-?KOHOMUYECKUX U (PU3HUECKUX
3aavax, Uil OTPEACICHUsI CKOPOCTH M YCKOPEHHs; HaXOAWTh IUIOMIATN M 00beMbl (uryp c
IIOMOIIBI0 MHTErpasa; NPUBOJUTH MPUMEPHl MATEMAaTHYECKOIO MOJEIMPOBAHUS C IOMOUIBIO
g depeHIInanbHBIX YPaBHCHHIA,

29) ymeHue onepupoBaTh NOHATUSIMU: KOMIUIEKCHOE YHUCIIO, COTPSKEHHBIE KOMIIIIEKCHBIE
9Huciaa, MOIYITh W ApPTryMEHT KOMIUIEKCHOTO 4HCia, (opMma 3aluCH KOMIUIEKCHBIX YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpHUYEcKas M anreOpaumyeckas); yMe€Tb  IPOU3BOJUTH
apu(MeTHYECKHE JCHCTBHS C KOMIUIEKCHBIMU YUCIIAMH; TIPUBOJUTH MPUMEPHI UCTIOIB30BaHUS
KOMILJIEKCHBIX YHCENT;

30 ymenue cBOOOJHO ONEpUPOBATH HMOHATHIMH: CpelHee apudmMeTHdeckoe, MeIHaHa,
HauOoJIbIlIee W HAaWMEHbIEE 3HAYCHUS, pasMax, TUCIEPCHSA, CTaHIAPTHOE OTKJIOHEHHE IS
OTMCAHUS YHCIIOBBIX JIAaHHBIX; YMEHHUE MCCIE0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C
MPUMEHEHHEM Tpa@UuecKuX METOJOB U 3JIEKTPOHHBIX CPEACTB; IpadUUYEecKHd HCCIEe0BaTh
COBMECTHbIE HAOIIO/IEHUS C IOMOUIBIO AMarpaMM paccerBaHMsI U TMHEHMHOHN perpeccuu;

31) yMeHue HaXOAUTh BEPOSITHOCTH COOBITHUI C MCMOJIb30BaHUEM I'PAPUIECKUX METOJIOB;
MPUMEHSTH JUIsl pellieHns 3a1ad (opMyJibl CIOKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, hopMyny
MOJIHOM BeposATHOCTH, popmyny bepHymin, komMOuHaTOpHBIE (QakThl U (OPMYJIBI; OLIEHUBATH
BEPOSITHOCTH DPEATbHBIX COOBITUH; YMEHHE OINepHpOBaTh MOHATHUSIMHU: CllydailHas BeJIMUMHA,
pacnpesieieHue BEpOSTHOCTEW, MaTeMaTUYecKOoe OXHUAaHue, JAUCIepCHs U CTaHJAapTHOE
OTKJIOHEHHE CIlydyallHOW BeNMYMHBI, (PYHKIUHU paclpeieseHUs] W IJIOTHOCTH PAaBHOMEPHOTO,
M0Ka3aTeJIbHOIO0 U HOPMAJILHOTO pacIHpeieIeHnid; YMEHHe MCIOIb30BaTh CBOMCTBA M3yYEHHBIX
pacnpeziesieHui Ui peieHns 3a/1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIMX YHCET, METOIbI
BBIOOPOYHBIX MCCIEA0BAHNN; YMEHNE TPUBOANUTH IPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIIMX YHCET
B MIPUPOIHBIX U OOLIECTBEHHBIX SABJICHUSX;

32) ymeHue CBOOOJHO ONEpUPOBATh MOHATHSIMH: TOYKa, NpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMWA Yrojd, ABYTPAHHBIM yroj, TPEXTPaHHBIA Yro,
MepeceKamoluecs, napajuleJbHble W CKPELIUBAIOLIUECS MpsMble, MNapauledbHOCTh U
MEPIEeHIUKYIAPHOCTDh MPSIMBIX M IJIOCKOCTEH, YroJl MKy MPSMBIMH, YTOJ MEXAY MpsMOil U
IJI0CKOCTBIO, YTOJl MEXTY MIIOCKOCTSAMHU; YMEHHE HUCIIOJIb30BaTh MIPH PEIICHUHU 334 U3Y4ECHHbIE
(akThl U TEOpEeMbI IIJIAHUMETPUH; YMEHHUE OI[CHUBATH pa3Mephl 0ObEKTOB B OKPYXKAIOILIEM MUPE;
YMEHHE OINEepUpOBaTh MOHATHUSAMH: MHOTOIPAaHHHK, CEYEHHE MHOTOIpaHHUKA, MPaBUIIbHBIN
MHOTOTpaHHUK, IpU3Ma, upamuia, Gurypa U MoBEepXHOCTh BpallleHUs, HWIMHIP, KOHYC, IIap,
chepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHyCa W UIWIMHIpPA, MNapajuleJbHble OCH WIH
OCHOBaHHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromascs cdepsl, LWIMHIpA, KOHyca; yMEHHE
CTPOUTH CEYEHHE MHOTOTPaHHMKA, H300pakaTb MHOTOIPAHHUKU, (QUTYphl U TMOBEPXHOCTH
BpAIlICHUs], UX CEUEHHUsS, B TOM YHUCJIE C TIOMOIIBIO PJIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSIThH
CBOICTBa reOMETpUYECKUX (PUTYp, CAMOCTOSTENBHO (HOPMYIUPOBATH ONMPEACTICHUS U3y4aeMBbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX (UTYp, 0O0CHOBBIBATH
WM OTpPOBEpraTh UX; yMEHUE MPOBOIUTH KIACCHUPHUKAIMIO QUTYp MO pa3IUYHBIM MpHU3HAKaM,
BBITIOJIHATH HEOOXOAUMBIE IOTIOJTHUTENbHBIE TOCTPOCHHUS;

33) ymeHue CBOOOJHO OMEPUPOBATH MOHATHUAMU: IUIOIMIAAL (GUTYphI, 00beM (GUTYpHI,
BEJIMYMHA YIJla, PACCTOSHUE OT TOUKH J0 IUNIOCKOCTH, PACCTOSIHUE MEXY NPSAMBIMH, PACCTOSIHUE
MEX]ly IUIOCKOCTSIMH, IUIOIIAb Cephl, MIOIaab MOBEPXHOCTH MUPAMHUIbI, MPU3MBI, KOHYCA,
WIMHApPaA, 00beM KyOa, MPSMOYTOJbHOTO MapajuleNenunesia, MupaMuabl, TPU3Mbl, UIUHIPA,
KOHYCa, IlIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX (QUTYD;

34) ymeHnue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHUE, MapajljielbHbIA HepeHoc,
CUMMETpPHs Ha IUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MoA00Us, 1M0100HbIE
¢Gurypel; yMeHue pacro3HaBaThb paBHbIE U TOJO0OHbIE (UIYpBl, B TOM YHCIE B IPHPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MCIOIb30BaTh TI'E€OMETPUYECKUE OTHOIIEHHUS, HaXOIUTh
reOMETPUYECKUE BEIMYMHBI (JJIMHA, YTOJI, IUIONaab, 00bEeM) MpH pelIeHUH 3aJad U3 JAPYTUX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KHU3HH;

35) ymenue cBOOOJHO ONEPUPOBATH MOHATUAMU: NMPSAMOYrOJbHAsE CUCTEMa KOOP/HHAT,
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BEKTOP, KOOPAUHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpPA Ha
YHCII0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOM3BEACHUE, BEKTOPHOE MPOHU3BEACHUE,
yroJl MeXAYy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPIMHATHBIA METOJ IS
peleHus TeOMETPUUYECKHX 3a/1a4 U 3a7a4 JPYTruX YYeOHBIX IPEIMETOB; ONIEPUPOBATH HOHATHIMHU:
Matpuna 2 X 2 u 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUN CMBICIT ONIPEAETUTENS;

36) ymMeHuE MOJENHPOBATh PEATbHBIE CUTYallMHM Ha S3bIKE MAaTeMaTHKH; COCTaBIATH
BBIDKEHUS, yYpaBHEHUS, HEPABEHCTBA M HX CHUCTEMBl II0 YCIOBHUIO 3ajJjaud, HCCIENOBATh
MIOCTPOEHHBIE MOJICH C MCIOJIB30BaHUEM arnapara ainreopbl, HHTEPIPETUPOBATh MOITyYEHHBIN
pe3ysbTaT; CTPOUTh MaTEMATHUYECKHUE MOJIENH C IIOMOIBbIO TEOMETPUUECKUX MTOHATHI U BEJIUYMH,
peliaTth CBA3aHHbIE C HMMM HPAKTHUYECKUE 3a7a4yd; COCTABJISATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATh IOJYYEHHBIM pe3yiapTaT; peuiarb MNpUKIaJHblEe 3aJauyd  CpeICTBaAMU
MaTeMaTHYECKOI0 aHaJIn3a, B TOM YHCJIE COLIMAIbHO-3KOHOMUYECKOTO U (PU3NYECKOI0 XapaKTepa;

37) ymeHue BbIOMpATh MOAXOAAIIUN METO I pEeLIeHMs 3a]Jau; TOHUMaHUe 3HaYMMOCTH
MaTeMaTUKd B M3YyYEHUM MPHUPOJHBIX U OOILECTBEHHBIX IPOLIECCOB M SBIEHUM; YyMEHHE
pacrno3HaBaTh MpPOSIBICHHE 3aKOHOB MaTE€MaTHKU B HCKYCCTBE, YMEHHME HPUBOIUTH MPUMEpPHI
MaTE€MAaTHYECKUX OTKPBITHUI POCCUNCKON U MUPOBOM MaTEMaTU4YECKON HAYKH.

3. COAJEP KAHUE YYEBHOTI' O INPEJAMETA OVILI 03 MATEMATHKA
(YTJIYBJIEHHBIU YPOBEHD)

1. Ywucaa v BbIYUCIECHUS

Panmonanpublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, MPOIIEHTHI, OECKOHEUHBIE
nepuogudeckue apoou. [Ipumenenue nqpoodeit u MpOLEHTOB Ui PEelIeHUs TPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW 1 peaJTbHOU KU3HU.

JleficTBUTENBHBIE yucna. PanmonanbHble " UPPALMOHAIIBHBIE  YHUCJIA.
ApudmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YnicaaMu. MoIylb TEHCTBUTEIBHOTO Yncia U
ero coiictBa. [IpuOnrxkE€HHBIE BHIYMCICHUS, IPABUIa OKPYIJICHUS, IPUKHUIKA U OI[CHKA
pe3ysbTaTa BIUYMCICHUMN.

Crenenb ¢ 11ebIM Moka3ateseM. bunom Herotona. Mcnonp3oBanue noaxoasiieii hopMbl
3aMMcy JeCTBUTENBHBIX YHUCEN JUIsl pElICHUs MPAKTHUECKUX 3a/a4 U IPECTaBICHUS JaHHbIX.

ApubMeTnuecKnii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHpb ¢ palMOHANBHBIM IOKa3aTeleM U e€ CBONCTBA, CTENEHb C JACWCTBUTEIHHBIM
MOKa3aTesieM.

Jlorapudm yucna. Coiicta orapugma. JlecaiTUUHbIE U HaTypallbHbIE TOTapU(MBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMEeHTa.

2. YpaBHeHHUS U HEPABEHCTBA

ToxxnecTBa U TOKIECTBEHHBIE TIPpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPABHEHHS.

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

OcHOBHBIE METO/IBI PEIIEHUS IeNbIX U APOOHO-PAIlIOHATIFHBIX YPaBHEHUN U HEPABEHCTB.

MHorouseHsl OT OJJHOM nepeMeHHON. JleneHre MHOrousieHa Ha MHOTOWIEH C OCTaTKOM.

Teopema bezy. MHoOTOUIEHBI C TeNbIME KOA(h(UIIIEHTAMU.

Teopema Buera.

[IpeoOpazoBaHws YUCIOBBIX BRIPAKEHHH, COIEPIKAIINX CTETICHH U KOPHH.
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WppanmonansHble ypaBHeHNA. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX
YPaBHEHUH.

[Toka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHHUS [T0KA3AaTEIbHBIX YPABHEHU.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHNX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHS JOTAPHUPMHUECKIX
YpPaBHEHUU.

OcHoBHbI€ TpUroHomeTpudeckue Gpopmyinsl. [IpeodpazoBanre TPUTOHOMETPUYECKUX
BBIpaXEHUI. Perienue TpuroHoMeTpuYeCcKuX ypaBHEHUH.

Pemrenne cucrem IMHENHBIX ypaBHEHUN. MaTpunia cCCTEMbI TUHEHHBIX YPaBHEHUH.

Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUIN CMBICT U CBOICTBA, BHIYMCICHUE €T
3HAYEHMUsI, IPUMEHEHHE ONPEACIINTENS Ul PELICHUS] CUCTEMBI JINHEWHBIX ypaBHEHUN. Pemenne
MIPUKIIAHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHM. McciienoBanne mocTpoeHHON
MOJIENH C IIOMOIIBIO MAaTPUIL] U ONIPEAEIIUTEIEH.

[TocTpoenne MaTreMaTH4ECKUX MOJIEJIEH peaIbHOM CUTYallH C TIOMOIIBIO YPaBHEHHUN U
HepaBeHCTB. [I[pruMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a1a4 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. YUETHple M Heu€THble QyHKuuu. Ilepmognueckue ¢ynkuuun. Ilpomexyrku
MOHOTOHHOCTH (PyHKIMH. MakcumMymbl 1 MUHMMYyMbl QyHKIMH. Hanbosbiiee 1 HauMeHbllee
3Ha4eHUs QYHKIUHN Ha IPOMEKYTKE.

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

CrenenHas (GyHKIUS C HATYpaJbHBIM M LIENbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk.

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

[loxa3zaTenpHast U gorapupmuueckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnoas3zoBanue
rpaduKoB QYHKIMH Ul peleHus ypaBHEHUH.

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

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

4. Havyana MaTeMaTH4eCKOI0 aHAIU3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 334aHUS MTOCIIeI0BaTeIbHOCTEH. MeToa MareMaTuyecKon
UHAYKIAA. MOHOTOHHBIE M OTIPAaHUYEHHBIE IOCIEN0BATENBHOCTH. McTOpUsS BO3HUKHOBEHMS
MaTeMaTHYeCKOTO aHaIN3a KaKk aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U reoMeTpuueckass Iporpeccud. beckoHeyHo — yObIBaromias
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 W HX cBOMcTBAa. Touku paspbiBa. ACHUMNTOTHI TI'padUKOB
¢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 pyHKIHH. OnpeaesieHrne, reOMeTPUISCKIi U (PU3NIeCKHii
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIHH.

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

5. MHoXkecTBa 1 JIOTHKA

MHoxecTBO, orepaluu HajJ MHOXKECTBAaMH M UX CBOMcTBa. Jlnarpammel Ditsiepa— 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, PABHOCUIIBHBIEC YPABHEHUSI.

Harypanbubie u nensie uyucna. [lpumeHeHne NpU3HAKOB JAEIMMOCTH LENbIX YHUCEI,
HaubOoapIni o6muii aenutens (nanee — HOJl) u Haumensinee obmiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOJYJI0, aaroputMa EBKkimia Uit penieHus 3a/1a4 B LEJbIX YACIaX.

KommnekcHple uncna. AnreOpanueckas U TpUTOHOMeTpudeckas (OopMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHCEJI Ha KOOPJIMHATHOW miockocTu. @opmyna Myaspa.

KopHu n-o#1 creneHn u3 KOMIUIEKCHOTO 4dncia. [I[puMeHeHre KOMITIEKCHBIX YhCen JUIs
peuieHns pU3NYecKux U reOMETPUUECKHX 3a1a4.

6. YpaBHeHUSsI U HEPABEHCTBA

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

OTO60p KOpHEH TPUTOHOMETPHUYECKUX YPAaBHEHUW C TOMOIIBIO TPUTOHOMETPHUYECKOM
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
3ajavax, s ONpeNeNieHHs CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMynod Hiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MEepBOOOpa3HBIX. [lepBoOOpa3HBIC 3IIEMEHTaPHBIX
¢bynkuuii. [IpaBuiia HaxX0XKAEHUS TIEPBOOOPA3HBIX.

NHuterpain. ['eomeTprdeckuil CMbICI MHTETpasa. Berauciienre onpeaenéHHoro nurerpaina
o popmyne Hetorona—Jlelibauna.

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

[Ipumeps! pemenuit AuddepeHnanbHbIX ypaBHEHHH. MareMaTnieckoe MOJeTMpoOBaHNe
peaJIbHBIX MTPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPAaBHEHUH.

9. IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE OHATHSI cTepeoMeTpur. Touka, mpsimasi, IIOCKOCTb, MPOCcTpaHcTBO. [loHaTue
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX.

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

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

VYTIibl B IPOCTPAHCTBE: YO MEXAY MPSMOM U INIOCKOCTBIO, ABYTPAHHBIN YTOJ1, TIMHEHHBII
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 MOBEPXHOCTU MHOrorpaHHuka. Teopema Oiinepa. IlpoctpancTBenHass teopema IIudaropa.
[Mupamupaa: n-yrosipHas mUpamujaa, NpaBuwibHAs M yceu€HHas nupamuabl. CoiicTBa pébep u
OOKOBBIX TpaHel MpaBUIbHON nHpamuibl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MTpaBUIIbHAS IPU3Ma U
NpaBUIbHAs MHUpPaMUAA, MpaBUJIbHAs TPEYroJibHas NMUpaMuUJa W TPaBWIBHBIA TeTpasap, Kyo.
[IpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3/p, JOAEKadAp U UKOCASP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHainu, yribl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOM MPU3MBI, IIJIOIIA/{b OCHOBAHUI, TeopeMa 0 GOKOBOM
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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 MHOTOIPAaHHHUKE: CHUMMETpHUS MapajljiesieNuIea, 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 U IPOTUBOIOJIOKHO HAalpaBiICHHbIE BEKTOPHI. 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. [IoHsaTHe kKoMIuTaHapHble BEKTOPHI. [Ipu3HaKk KOMIUTAaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema o pa3jlokeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimMoyrosnbpHas cucrema KoopauHaT B npocTtpaHcTBe. KoopanHatel Bektopa. CBsi3b
MEeXAYy KOOpJMHAaTaMH BEKTOpa M KOOpJMHATaMU TOYEK. YTOJ MexIy BekTopamu. CkanspHOe
MIPOU3BEIEHNE BEKTOPOB.

12. Tesia BpaleHus

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

O6béM. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME TPSAMOYTOJBHOTO
napamenenunena U ciaeactsus U3 He€. OObEM NPAMOM M HAKIOHHOM NPU3MBI, IMIMHIADPA,
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. I[IoHATHE MHOTOIpaHHUKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHOH 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, romorerus. PemeHue 3agad Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTpoenne ceueHHiI MHOTOIpPaHHMKOB M TeJd BpallleHUs: CEYEHUs LWIMHIpa
(mapajyuieIbHO M HEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca (IapajyieIbHOE OCHOBAHHUIO U
IIPOXOJsIee Yepe3 BEPIIMHY), CEUYEHHs IIapa, METO/bl IOCTPOEHUS CEYEHUH: METOJ CIIEOB,
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 BEKTOpHOrO YMHOK€EHUS. [IpsiMoyronbHas cucreMa KOOpAuHaT B TPOCTPAHCTBE.

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

14. JIBu:keHMs1 B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. Orobpaskenus. J[Bmkenus u paeHcTBo ¢uryp. OOmue 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 nByx ciydailHeIXx BeiauuuH. KoapduuueHT IHMHEHHOW KOppemsiuH.
CoBmecTHBIE HAOMIOICHUS JBYX BeIMUMH. BbiOopouHblit KoahduiuenT koppensiunu. Paznuane
MEXAY JUHEHHON CBS3bI0 U NPUYMHHO-CIIEJCTBEHHON CBA3b0. JIMHENHas perpeccusi, MeToJ
HaWMEHBIINX KBaJIPaTOB.
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B (enepanpHBIX W pErHOHANBHBIX TPOLEAYPaX OICHKH KauecTBa 0Opa3oBaHUs
UCTIOJIB3YeTCs MepeyeHb (KOUPHUKATOP) pacpeIeIeHHBIX MO KJIacCaM MPOBEPSEMbIX TPeOOBaHHNA
K pe3yabTaTaM OCBOEHHMsS OCHOBHOII 00pa30oBaTeJbHONH MHpPOrpaMMbl CpeIHEro oOIIero
00pa30BaHUs U IEMEHTOB CO/IEPHKAHUS 110 MaTeMaTHKe.

[IpoBepsiemMbie TpeOOBaHHS K pe3yJabTaTaM OCBOCHHS OCHOBHOHW 00pa3oBaTenbHOU
nporpammsl (10 kiacc)

Kon [IpoBepsieMble peaMETHBIE PE3YIIBTAaThl 0CBOCHHS OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTeabHON MPOTPaMMBI CPETHEr0 00111er0 00pa30BaHMs
pe3ynbrara
1 Yucna v BBIYKCICHUS

OnepupoBarh NOHATUSAMHU: DPALMOHAIBHOE M JEUCTBUTEIBHOE YHCIIO,

1.1
OOBIKHOBEHHAs! M IECATUYHAS JPOOb, MPOLIEHTHI
12 Boinonuate  apudmMermyeckue  omepalud € pallMOHANIbHBIMH U
) NEUCTBUTEILHBIMHI YUCIIAMHU
13 BoinonuaTe npuOnukeHHbIE BHIYUCICHUS, UCIONb3YsI IPaBHIIa OKPYITICHHUS,
' JieNaTh MPUKHUJIKY U OLIEHKY Pe3ylibTaTa BhIUYMCICHUI
OnepupoBarh MOHATUSIMU: CTENEHb C LIEJIbIM IOKa3aTeJeM, CTaHJIapTHas
1.4 ¢dbopMa 3anucu AEWCTBUTENBHOIO YHMCIIA, KOPEHb HAaTypalbHOW CTENEHU;

HCIIOB30BaTh MOAXOAAINIYI0 (OpMY 3amuch JEHCTBUTEIBHBIX YWCEN IS
pelieHus MPaKTUYECKHUX 3a/1a4 U MPEACTABICHUS JaHHBIX

OnepupoBarh NOHATUSMU: CUHYC, KOCUHYC U TAHT€HC TIPOU3BOJILHOTO yIa;
1.5 WCIIONB30BaTh  3alUCh  IPOM3BOJIBHOTO  yIja  4Yepe3  oOpaTHbIE
TPUTOHOMETpUYECKUEe (DYHKIIHH

2 YpaBHEHUS 1 HEPABEHCTBA

OnepupoBarh MOHSATHSAMH: TOXJIECTBO, ypaBHEHHUE, HEPaBEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, UppaluoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHUE

BoinonuaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS

2.2

BrimonusaTe Hp606p330BaHI/I5{ LCJbIX, PAIUOHAIBHBIX U HUPpAllHOHAJIbHBIX
2.3 BLIpa)I(eHPIfI n plllarTb OCHOBHBLIC THUIIBI MLCJIbIX, PAaOWUOHAJIbHBIX M
HppallMOHAJIBbHBIX ypaBHCHI/Iﬁ H HCPABCHCTB

HpI/IMeHHTL YpaBHCHUSA W HCPABCHCTBA JIA PCIICHHUA MATCMATHYCCKUX

2.4 . o
3alaq 1 3a71a4 U3 pas3JIMYHbIX obOmacreit HAyKU U PCAJIbHOU KU3HU

MO,Z[eJ'II/IpOBaTL PCAJIbHBIC CHUTyallUH Ha A3bIKC aJIT e6pBI, COCTaBJIATH
2.5 BBIPDAXKCHUSA, YPAaBHCHUA, HCPABCHCTBA IO YCJIIOBHUIO 3aa4H, UCCIICAOBATDH
IMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM aIlliapara anre6pbl

3 OyHKIUH U TpapUKH

3.1 OmnepupoBark NOHATUAMU: (YHKIHS, CIOCOOBI 3a1aHUs PYHKIMH, 001aCTh
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OTpeNeNieHus] W MHOXKECTBO 3HaueHW (yHKIuH, Tpaduk QyHKIHH,
B3aMMHO 00paTHbIe (PYHKITHH

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

3.2
(GYHKITUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBath rpaduku GyHKIHHA I pEIICHUs ypaBHEHUN
3.4 CrpouTth 1 yuTaTh rpaduKy TMHEHHON (PYHKIIMH, KBAAPATUIHON (DYHKIIHH,
' CTETIeHHON (YHKIMH C IeJTBIM MIOKa3aTelIeM
Ucnonw3zoBate rpaduku GyHKIUE YIS UCCIENOBAHUS IIPOIECCOB U
35 3aBUCHUMOCTEH NpH pElIeHHWU 3aJad U3 JPYrux y4eOHBIX MPEIMETOB U
' peanbHOW  KM3HH, BbIpaXaTh (GOpMYyIaMU  3aBHCUMOCTH  MEXAY
BEJTMYMHAMU
4 Havana Mmaremarnyeckoro ananmsa
41 OnepupoBarh NOHATHUSAMHU: TOCIEAOBATEIBHOCTh, apupMeTHuecKas u
' reoMeTpuyecKasl Iporpeccuu
49 OnepupoBarh MOHATHSAMHU: OECKOHEUHO YOBbIBaIOILasi TeoMeTpuyecKas
' rporpeccus, cyMmma 0€CKOHEYHO YObIBAIOIIEH TeOMETPUYECKON MPOTPECCUU
4.3 3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CITOCOO0aMH
44 Hcnonb3oBaTh CBOWMCTBA TMOCIEAOBATEIBHOCTEM MW MOPOTrpecCHil A
’ pEILIEeHNs peabHbIX 3a/1ad IPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHUKA
5.1 OnepupoBarb NOHATHAMH: MHOKECTBO, OIIEPALIUU HaJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil OIUCAaHMs
5.2 peallbHBIX MPOLIECCOB U ABJICHUMN, IPU PEILIEHUH 3aJa4 U3 IPYTruX y4eOHbIX
IIPEIMETOB
53 OnepupoBare  NOHATHAMH:  ONPEACICHUE,  TEOPEMa,  CIEACTBHE,
’ JI0Ka3aTeIbCTBO
6 Teopust BEpOSATHOCTEN U CTaTUCTHUKA
6.1 Yurarh U CTPOUTH TAOIUIBI U JUArPAMMBI
6.2 OnepupoBarh  HOHATUSAMM:  cpeJHee  apudmeTHyeckoe, MeauaHa,
' HauOoJIbIlIee, HAMMEHbIIIee 3HaUeHUEe, Pa3Max MacCHBa YHUCIIOBBIX TaHHBIX
OnepupoBarh MOHATHIMU: CIYyYalHBIM SKCIIEPUMEHT (OMBIT) U Cily4yaiiHoe
COOBITHE, DIEMEHTapHOE COOBITHE (PIEMEHTApHBIM HCXOM) CIydaifHOro
6.3 OTbITA; HAXOAWUTH BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXHBIMU
CIIy4ailHBIMM COOBITHUSIMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTU COOBITHIHA
B U3YYEHHBIX CIIy4alHBIX IKCIIEPUMEHTAX
6.4 Haxomute u ¢opMmynupoBaTh COOBITHS: TepeceueHre U OObeAuHEHHE

JaHHBIX CO6LITPII>1, CO6BITI/IC, IMPOTHUBOIIOJIO)KHOC JTaHHOMY CO6LITI/IIO;
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MOJIK30BATHCS UarpaMmmMamMu Ditsiepa v GopMYIIOn CI0KEHUS BEPOSTHOCTEH
IIpY PELICHUH 3a/1a4

OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAA BEPOATHOCTb, HC3aBUCHUMBIC CO6BITPI$I;

6.5 HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IPABHJIa YMHOXEHHS, C ITOMOUIbIO
JIepeBa CIy4ailHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MIPABHIIIO YMHOXKCHHSI IPH PEIICHUN 33124
OnepupoBarh MOHSATHUAMH: HCTBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIIeX W HEylada;, HaXOJUTh BEPOSTHOCTH COOBITUN B CEpHU
' HE3aBUCHMBIX HUCIIBITAHUN JI0 TIEPBOTO YCII€Xa, HAXOAUTh BEPOSITHOCTH
coObITHI B cepuu UctibiTaHuid bepHymim
6.8 OnepupoBarh NOHATHUSAMHU: CilydailHas BEJNWYMHA, pacIpeeeHne
' BEPOSITHOCTEH, Marpamma pacnpeeneHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMM: TOUKA, MPsSIMasi, TIJI0CKOCTh
79 [IpuMeHSTh aKCMOMBI CTEPEOMETPHUHU M CIEACTBUS U3 HUX TPU PEIICHUH
' reOMETPUYECKUX 3a/1a4
73 OnepupoBarh NOHATUSAMHU: NAPALIEIBHOCTh W NEPHEHAMKYIIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 Knaccuduimposats B3aUMHOE pPACIIONOKEHUE MPSMBIX M IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JBYTPAaHHBIN YroJl, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo ABYTpaHHOTO YIVIa, JTMHEHHBIN yrojl ABYTPaHHOTO YIJIa, TpaaycHas
Mepa JABYI'PaHHOIO yIiia
76 OnepupoBarh NOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBI W HEBBITYKJIbINA
' MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOI'PAHHUK
77 PacrioznaBaTh OCHOBHBIE BHJbI MHOTOTPAHHHMKOB (MUpaMHa, MPHU3MAa,
' IPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
Knaccuduimpoath ~ MHOTOTPaHHHMKH,  BBIOMpas  OCHOBaHUS  JUIA
7.8 KJIaccuuKayy (BBITYKIIbIE U HEBBIMYKJIble MHOTOTPAaHHUKH, IPABUIIbHBIC
MHOTOTPaHHUKH, MIPSIMbIE U HAKIIOHHBIEC TTPU3MBI, TApAIJICIICIIUTICIb] )
7.9 OnepupoBarh MOHATUSAMU: CEKYILAs IJIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB
710 OOBACHATH NMPUHIUIIBI TIOCTPOCHUS CEYEHHI MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CIIEI0B
CrpouTh ce4eHHs MHOTOIPAHHMKOB METOJIOM CII€AOB, BBINOJIHSTH
7.11 (BBIHOCHBIC) TIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJ] CBEPXY, COOKY, CHU3Y
712 Pemare 3amaun Ha HaxOXKJCHHE T€OMETPHUECKHUX BEIMYUH MO 00pas3iam

Wi ajJiroputMam, IMNPUMCHASA HU3BCCTHBIC AHAJIUTHYCCKUC MCETOAbI IIpU
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pelIeHuN  CTAaHJApPTHBIX MaTeMaTMYEeCKUX 3aJad Ha  BBIUHCIECHUE
pPacCTOSIHUM MEXAy ABYMsS TOYKAMM, OT TOYKH IO IPSIMOM, OT TOYKH N0
IIJIOCKOCTH, MEXKY CKPEIUBAKOLIUMUCS NPAMBIMU

7.13

Pemratp 3amaun Ha HAXOXKACHHWE TEOMETPUYECKHX BEIMYMH IO 0Opas3nam
WIM aIrOpuTMaM, IPUMEHSS M3BECTHBIC AHAIUTUYECKUE METOJBl IIPH
peUIeHUN CTaHAAPTHBIX MaTeMaTHYECKUX 3a]ad Ha BBIYHCICHUE YITIOB
MEXIy CKpPCIIMBAIOIIMMUCS IPAMBIMHA, MEXKIY NPAMOA M IUIOCKOCTBIO,
MEXY IIJIOCKOCTSIMU, IBYTPAHHBIX YIVIOB

7.14

Boeruaucisate 00beMbl U TUIOIIA U TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIPH3Ma,
nupaMuia) ¢ TpUMEHEeHUuEeM (OPMYJ, BBIYUCISITh COOTHOIICHUS MEXKIY
TIJTOIIAIIMH TIOBEPXHOCTEH, 00beMaMu MOJ00HBIX MHOTOTPAHHUKOB

7.15

OnepupoBarh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (UTYPBI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (uUrypax, NpeACTaBIEHHYIO Ha
YepTekax U pUCyHKax

7.17

[IpumensaTh reoMerpuueckue (PaxkTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararllnX HECKOJIBKO IIaroB pEIICHMs, €CIH YCIOBHSA
MIPUMEHEHMs 3a/1aHbI B sIBHOU (hopme

7.18

[IpumensaTs mpocTelive MNpOorpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI NIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4

7.19

[IpuBoauTH MpUMEpPHl MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEH B MpHUpOJE U
KU3HHU, PACIIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE

7.20

[IpuMeHsTh MOTy4YeHHBbIE 3HAHUSI HA NPAKTHUKE: aHaJIU3UPOBATh pealibHbIC
CUTYallMM ¥ IPUMEHATh U3y4EHHBIC MOHATHUS B MPOIIECCe MOUCKA PEIIeHUs
MaTeMaTH4eCcKu cPOpPMYIUPOBAHHON IPOOIEMBI, MOJICTUPOBATh PEATbHBIC
CUTyallUM Ha $3bIKE T'€OMETPHUM, HCCIENOBAaTh IMOCTPOCHHBIE MOJENU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUN U TEOpeM, ammnapara aireopsl,
pemiath ~ MpakTHYECKHe  3aJadyd, CBSI3aHHBIE C  HAXOXKICHHEM
TeOMETPUUECKUX BEIUYUH

[IpoBepsiembie aneMeHTsI conepskanus (10 kiacc)

Kon

[IpoBepsieMblii 2I€MEHT CoJepKAHUS

Yucaa ¥ BEIYUCICHUS

1.1

Pammonanbubie yncia. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, TNPOLIEHTHI,
OeCKOHEUHble MepuoauYecKkue JApoOu. Apudmernueckue oInepauuud  C
pallMOHANBHBIMU ~ YHCJIaMHM,  NpPeoOpa3oBaHMS  YMCIOBBIX  BBIPAKECHHH.
[Ipumenenne npobelt W MTPOLEHTOB JJsl PEIICHUS MPUKIAAHBIX 3a7a4 M3
Pa3JIMYHBIX OTPACIEH 3HAHUM U PEAIbHON KU3HU

1.2

JlelicTBuTenbHbIe  yHucha.  PalMoHambHBIE W HMPpAlMOHAIbHBIE  YHUCIA.
Apudpmernueckue omnepanuu ¢ JIeHCTBUTENbHBIMU uuciamu. [lpubmmxeHHbIE
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BBIYMCIICHUS, IIPABWIIA OKPYIVICHUS, IPUKHUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUN

Crenens ¢ nensiM nokaszareneM. CrangapTHas (opma 3amucu JAeHCTBUTEIBHOTO

1.3 yrcia. VMcnonap3oBanue moaxoasmeii (JopMbl 3aicH ACHCTBUTEIbHBIX YHCET IS
pelIeHUs MPaKTUUECKUX 3aad U MPeICTaBICHUS TaHHBIX
1.4 ApupmeTnueckuii KOpeHb HATypaJIbHOH cTeneHu. J{eficTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HaTypajbHOU CTENECHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHMS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOX/I€CTBEHHbIE TPEOOPA30BAHUS
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUUYECKUE (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHue HepaBeHCTBa. Metoa
' MHTEPBAIOB
2.4 Pemenne nenbix v JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YPAaBHEHHI U HEPABEHCTB
2.6 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUH
27 [IpuMeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUI0 MAaTeMaTW4yeCKHX 3aJad U
' 3a/1a4 U3 Pa3IMIHBIX 00IacTel HAYKH U peabHOM )KU3HU
3 OyHKIUU U TpauKu
31 OyHKIMA, crnocoOsl 3amanus GyHkuu. [padux dyrknuu. Bzaumuo oOparHbie
' dbyHKIIUHN
39 Ob6nactb ompeneneHUs U MHOXKECTBO 3HaueHuil ¢(ynkuuu. Hymu ¢yHkuumu.
' [IpoMexyTkH 3HAKONIOCTOSTHCTBA. YeTHbIe U HeueTHbIE (QYHKIUU
33 Crenennast (yHKIMS ¢ HaTypajibHBIM U LI€TBIM MOKa3areneMm. Ee cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTEeNeHn
34 TpuroHomerpuueckass  OKPY)KHOCTb,  ONpPEIEICHUE  TPUTOHOMETPUYECKUX
' (yHKIMIA YUCIOBOTO apryMeHTa
4 Hauana maremaTnueckoro aHanusa
41 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHMsl HOceaoBaTesibHOCTe. MOHOTOHHbBIE
' MIOCJIE0BATENBHOCTH
Apugpmernueckass U reomerpuyeckas Inporpeccuu. beckoHeuHo yObIBaromias
49 reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yOBIBAIOIIEH TeOMEeTPUYECKO
' nporpeccun. Popmyina CIOXKHBIX MPOLEHTOB. Vcnonp30BaHUE MPOrpecCUU Ui
pelLIeHNs peabHbIX 33]1ad IPUKJIAJHOTO XapaKkTepa
5 MHoOkecTBa U JIOTHKA
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5.1

MHuoxecTBO, omnepanuu Haj MHOXecTBamH. J[luarpammbl Oitnepa - Benna.
[IpumeHeHre TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisi OMUCAaHUSI PealbHbIX
MIPOLIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 IPYTHX yICOHBIX MIPEIMETOB

5.2

OHpGILGHeHI/Ie, TeOpEMaA, CICACTBUC, JOKA3aTCIbCTBO

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

6.1

[IpencraBnenne naHHBIX C TOMOIIbIO Tabmun wu  guarpamm. CpenHee
apudmernueckoe, MeAWaHa, HAUOOJIbIIEE W HAWMEHBIIEC 3HAYCHHS, pa3Max,
JMCTICPCHUS ¥ CTAaHIAPTHOE OTKJIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCIIEPUMEHTHI (OIBITHI) M CllydalHble COOBITHA. DJeMEHTapHbIE
coObIThsA (MCX0bI). BepodaTHOCTh ciydaitHOTO cOOBITHS. BIM30CTh 4acTOTHI U
BEPOSITHOCTH  coObITUH.  CiydaliHble  ONBITBI C  PaBHOBO3MOXKHBIMU
JNIEMEHTAapHBIMU ~ COOBITUAMU.  BeposTHOCTM  coObITMI B OmbITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

6.3

Omneparuu HajJ COOBITHSIMHU: TIepeceYeHHE, OObEAMHEHUE, MPOTHUBOIOJIOKHBIS
coObITus. [Inarpammel Diinepa. opmMyrna cIoKeHHs BEPOSITHOCTEN

6.4

VYciioBHas BEPOSATHOCTb. YMHOXEHUE BEPOSATHOCTEH. JlepeBo cirydailHOTO
skcriepuMenTa. @opmMysa mosHOM BepoaTHOCTH. He3aBrucumMbie coObITHS

6.5

Komb6unaroproe mpaswio ymHOxeHUs. IlepectanoBku u daxropuan. Yucmno
coueranuid. Tpeyronpauk [lackans. ®opmymna 6unoma HeroroHa

6.6

bunapHbIii CiydaiiHBI OMBIT (HUCTBITAHWE), yCIeX W Heymaada. HesaBucumbie
ucnbiTanua. Cepusi HE3aBUCHUMBIX HCIHBITAaHUM 70 mepBoro ycmnexa. Cepusd
HE3aBUCHUMBIX UCIIBITAHUN bepHyu

6.7

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

I'eomerpust

7.1

OCHOBHBIC ITOHSTHSA CTCPCOMCTPUH. Tqua, npsAamMasda, IJIOCKOCTb, IIPOCTPAHCTBO.
ITonsaTue 00 AKCHMOMAaTH4YCCKOM IMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

7.2

B3auMHoe pacnosokeHHe TPAMBIX B [IPOCTPAHCTBE: IEepeceKaroluecs,
napajjiesibible M CKpeluBaroluecs: mnpsMsele. [lapamnenbHOCTh NpAMBIX U
IUIOCKOCTE B TNPOCTPAHCTBE: MApaJUIEIbHBIE MPSIMBIE B IIPOCTPAHCTBE,
NapayieIbHOCTh TPeX MPAMBIX, NapaljielbHOCTh MPSIMON U IUNIOCKOCTH. YIVIBI €
COHAIIPABJIIEHHBIMM CTOPOHAMM, YroJd MEXKIY NpSIMBIMH B IIPOCTPAHCTBE.
[lapamnenpHOCTP  IUIOCKOCTEHM:  MapajjIeNIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNbHbIX Iuiockoctedl. Ilpocreiiime mpocTpaHCTBEHHbIE (UIYphI Ha
IUIOCKOCTHU: TETpasp, KyO, nmapajuienenumnes, NoCTpOeHHE CeUeHU

7.3

HCpHCH,Z[I/IKYJBIpHOCTB HpHMOI\/'I U THUIOCKOCTH: NCPHICHAUKYIIAPHBIC IIPSAMBIC B
MOPOCTPAHCTBE, IPAMBIC ITApPaJUUICIBHBIC W TCPICHAUKYIISIPHBIC K IIJIOCKOCTH,
NpHU3HAK TMCPICHAUKYIAPHOCTU HpﬂMOﬁ U IIJIOCKOCTHU, TeopeMa O HpHMOﬁ
HepHeHHHKyHﬂpHOﬁ IUIOCKOCTH. YIJIBI B OPOCTPAHCTBE: YIroJl MCKIAY HpﬂMOfI u
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IUIOCKOCTBIO, JIBYTPAHHBIM  yroJ, JIMHEWHBIA Yroja JBYTPAHHOIO  yIva.
IlepnieHuKymsp M HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE
OT TOpsAMOM /0  IJIOCKOCTH, HpPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
IlepneHIUKYIAPHOCTh  IUIOCKOCTEH: IMPU3HAK IEPHEHIAUKYIAPHOCTH  JBYX
mockocte. TeopeMa o Tpex NepneHIuKyIsIpax

7.4

[loHATHE MHOTOrpaHHMKA, OCHOBHBIEC JJIEMEHTHl MHOTOTPaHHUKA, BBIIIYKJIBIE U
HEBBIITYKJIbIE MHOTOI'PDAaHHHKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
[IpU3Ma, I'PaHyd U OCHOBAHMSI NIPU3MBIL, IpsMas U HaKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsl ~ IIOBEPXHOCTb  IIPU3MBI. [Tapamienenunen, IIPSIMOYT OJIbHBIN
napajuiesenuies u ero cporcrea. [Impammaa: n-yronbHas NUpaMula, TPAHU H
OCHOBaHHE NMHUPaMUIbI, OOKOBAs U MOJIHASA MOBEPXHOCTh MUPaMUbl, IPABUIIbHAS
U yCEeYeHHas MNHUpaMuAa. OJEMEHTbl NpuU3Mbl M mnupamuibl. llpaBunbHbIE
MHOTOI'PAHHUKH: MTOHATHE MPABUIBHOTO MHOTOTPAHHMKA, IPABUJIbHAS NPU3MA U
NIpaBUJIbHAs TNHMpPAMHJA, IpaBUIbHAs TPEYroJbHAas NUpamMuja U NPABWIBHBIN
TeTpasnp, KyO. IlpencraBieHune o MpaBUWIIBHBIX MHOTOTPAaHHHMKAaX: OKTayIp,
nojexasap U ukocasn CedeHus MpU3Mbl U TUPaMU/IbI

7.5

CI/IMMeTpI/IH B TIPOCTPAHCTBEC. CHUMMECTPHA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. ONEeMEHTHI CUMMCTPUHU B NHpaMHUAAX, nmapajiCjacnuieaax,
IMpaBHUJIBHBIX MHOTOI'PpaHHUKAaX

7.6

Brruncnenue >1eMeHTOB MHOTOTPAaHHUKOB: pebOpa, muaroHanu, yoiel. [lnomans
OOKOBOW TOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH MPSAMOM TPHU3MBI, IUIOMIATH
OCHOBaHHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsMOW mpu3Mbl. Ilnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM NHpaMUABI, TeOpeMa O
IJIOMAaM ycedeHHOW mnmpamuasl. [lonsitue o6 oObeme. OObeM mNUpaMUIBI,
MIPU3MBI

7.7

HO,Z[O OHBlE Tela B IMPpOCTPaHCTBE. CooTHoOIICHUS MCXKAY ILIoIagsiMu
ITIOBCPXHO CTCfI, oobeMaMu 1oao OHBIX T

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

(11 xmacc)
Kon [TpoBepsieMble TpeIMETHBIE PE3YIBTAThl OCBOCHHS OCHOBHOM
MIPOBEPSAEMOTO 00pa3oBaTeIbHOM MPOTPaMMBI CpeiHero o0Iero o0pa3oBaHus
pe3yabTara
1 Yucna v BEIYACICHUS
OnepupoBarh MOHATUAMU: HaTypalbHOE, LEJNOE€ YHCIO; HCIOJIb30BaTh
1.1 NpPU3HAKU JETUMOCTH IENbIX YHUCEel, pa3joKeHHEe YHUClla Ha IpOoCThbIe
MHOKHTENHN IS PEIIeHUs 3a/1a4
1.2 OmnepupoBarh NOHSATHEM: CTETIEHb C PallMOHATIBHBIM IOKa3aTeIeM
13 OmnepupoBark NOHATHAMU: JIoTapu(M UYuCIIa, JECITUYHBIE U HATYpaJIbHbIE
' Jorapupmbl
2 VYpaBHEHUS U HEPABEHCTBA
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2.1

[IpumensaTs cBOMCTBa CTENEHM [ NpeoOpa3oBaHUsl BBIPAKEHUM,
OIIEPUPOBATh IOHATUSAMU: II0KA3aTE€IbHOE YPaBHEHUE M HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIbI IIOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BeImonHaTe mpeoOpazoBaHMS BBIPAKEHHUH, COACPKAIIMX JOTapuMbL;
ONEpUPOBATh MOHATUSAMM: JIOTapU(PMHUUECKOE YpPAaBHEHHE U HEPABEHCTBO;
pelIaTe OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxoguts pemenns npocTedmx TPUroHOMETPUIECKMX HEPABEHCTB

2.4

OnepupoBarh NOHATUAMU: CUCTEMA JIMHEWHBIX YpaBHEHUI U €€ pelIeHuE;
HCIIOIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUN JUISI PEIICHUS IPAKTUYECKUX
3az1a4

2.5

Haxonuts pemenns mpocTenmmx CUCTEM U COBOKYITHOCTEHN pallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB

2.6

MonenupoBarh pealbHbIE CHUTyalluM Ha S3bIKE aireOphl, COCTaBIIATH
BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 3aJayH,
HCCIIEI0BATh MTOCTPOEHHBIE MOJIENN C UCIOIb30BAHUEM armapara ajareopbl

OyHKIMU U TpaduKu

3.1

OnepupoBarh MOHATUSMM: TepUOIMYEcKas (QYHKIUS, POMEXYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKH SKCTpeMyMma (PYHKIIMH, HAauOOJbIICE H
HaMEHbIIee 3HAUYCHHUsS (QYHKIMH HA MPOMEXKYTKE; MCIOIB30BaTh MX IS
rccaenoBanus GyHKIMH, 3aJaHHOMN rpaduKkomM

3.2

OnepupoBarh MOHATUAMHU: TpadUKH MOKA3aTEIBHOM, JorapuPpMUIecKoit 1
TPUTOHOMETPUYECKUX (QYHKUUN; H300pakaTb WX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh ISl pEIICHUs YPaBHEHUN U HEPABEHCTB

3.3

N300paxkarh Ha KOOPAUHATHOM MIIOCKOCTH I'pauKu TUHEHHBIX YpaBHEHUN
U UCTOJIb30BATh UX Ul PEIICHUS CUCTEMbI JIMHEWHBIX ypaBHEHUI

3.4

Ucnonb3oBath rpaduku (QyHKOUE A7 KCCIENOBaHMS TPOLIECCOB U
3aBUCHUMOCTEH U3 JPYruX YUeOHBIX TUCIUIUIMH

Havana maremaTnyeckoro aHamgusa

4.1

OnepupoBarh MNOHATUAMH: HENpepbhIBHAS  (QYHKIUS, POU3BOAHAS
(yHKIIMM;, HCIIONIB30BAaTh TEOMETPUYECKUH U (U3UYECKUH  CMBICI
MIPOU3BOHOM JJIsl peLIeHUS 3a/1a4

4.2

Haxoaute IIPpONU3BOAHBIC SJIECMCHTApPHBIX (bYHKLIHfI, BBIYUCIIATH
ITPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUA, YaCTHOT'O (I)YHKLII/Iﬁ

4.3

Hcnonp3oBaTh  MPOU3BOJHYK ISl MCCIEAOBaHMA — (PyHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3yNbTaThbl MCCIEIOBAHUSI K
HOCTPOEHUIO TpapUKOB

4.4

Hcnons3oBath MMPOU3BOJHYIO JIA HAXOKACHUA HAWJIYYIICTO PCHICHUS B
MNPUKIIAAHBIX, B TOM YUCJIC CONUAJIbHO-3KOHOMHUYCCKUX, 3aJa4ax

4.5

OHepI/IpOBaTL IIOHATHUAMMN: HepBoo6pa3Ha;1 U HUHTCTpaAJl; TMMOHUMATb
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reOMETPUUECKUI M (PU3HYECKUI CMBICT UHTETpajia

Haxogute nmepBooOpa3Hble 3MeMeHTapHbIX (PYHKIIHMA, BEIYUCIATH HHTET P

4.6 o
o opmyne Hororona - Jleiitbnuna
47 Pemarp npukianHele 3a1aud, B TOM YHCJIE COLUATIbLHO-OKOHOMUYECKOTO U
’ (U3NYIECKOTO XapakTepa, CPeCTBAMH MaTEMaTHYECKOTO aHAIIN3a
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEpPOSTHOCTH  3HAUEHUW  CIIy4ailHOM  BETUYMHBI  TIO
' pacnpeaeneHuIo WIK ¢ OMOIIbIO IUarpaMm
OmnepupoBarh TMOHATHEM MaTEMaTHYECKOTO  OXHJIAHUS, TPUBOJHUTH
59 MIPUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTHYeCKoe 0KUJIaHUE CITydailHON
’ BEJIMYMHBI, HAXOAUTh MAaTEMaTUYecKoe OXUJaHHE 10 JaHHOMY
pacnpeneneHuo
5.3 Nwmets mpeacTaBiaeHne o 3akoHe OOJIBIINX YHUCEIT
54 HNmets npencraBieHne 0 HOPMaJIBHOM pacipeaeIeHUN
6 I'eomeTpus
OnepupoBarh MOHATUSMHU: LWIMHAPUYECKas MOBEPXHOCTH, 00pazyroline
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHHYECKas IOBEPXHOCTD,
' oOpasyrolue  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTD
6.2 Pacnio3naBath Tena BpamieHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI TOJYYEHHUS TEJ BPAICHUS
6.4 Knaccuduimposats B3auMHO€E pacnookeHue chepsl U II0CKOCTH
OnepupoBarh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAHHME CEIMEHTa,
6.5 BBICOTA CErMEHTa, IIApOBOM CIIOI, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA
IIAPOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00beMbl U IJIOHIAAM TOBEPXHOCTEH Tenm BpalleHUs,
' TeOMETPUUYECKUX Tell C MpUMeHeHueM Ghopmyi
OnepupoBarh MOHSATUAMH: MHOTOTPAaHHMK, BIIMCAHHBIE B cdepy u
6.7 OTHMCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK WJIA TEJIO
BpAICHUS
6.8 BbIuncnaTe COOTHOIIEHUS MEXAY IUIOMAASIMU OBEPXHOCTEN U 0ObeMaMu
' MOJJOOHBIX Tel
6.9 N3o6paxars m3ydaemble (UIypbl OT PyKH M C NPUMEHEHHUEM MPOCTHIX
' YEepPTEKHBIX HHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIE) MJIOCKME 4YEepTEeKHM U3 PHCYHKOB MPOCTHIX
6.10 00beMHBIX (Uryp: BHJ CBEpXy, COOKY, CHH3Y; CTPOMTb CEUEHHUS Tell

BpalllCHUA
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6.11

W3Bnekarp, HMHTEPHPETHPOBATh M MPeoOpa3oBbIBaTh HHEGOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, IMpeIACTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

[IpumensaTs reoMerpuueckue (GaxkTbl IJIs PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIAaraloluX HECKOJIbKO IIArOB PpELICHHUs, €CIA YCIOBHS
IPUMEHEHHUS 33J1aHbl B ABHOM opme

6.13

OnepupoBarb NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOpOB )41
YMHO)KGHI/H[ BCKTOpa Ha 4YHucCJio, 06’I)$ICH$[TI>, KakKuMHu CBOI\/JICTBaMI/I OHHA
oOmagaror

6.15

[IpumeHsTh npaBUIO Napauieaenunea Ipy CI0KEHUN BEKTOPOB

6.16

OnepupoBarh NOHSTUAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEeXAy BEKTOpaMH, CKaJsIpHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJITAHAPHBIE BEKTOPbI

6.17

HaxonuTte cyMMy BEKTOPOB 1 IPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXTY
BEKTOPAMHM, CKaJISipHOE MPOU3BEACHME, PACKJIaAbIBaTh BEKTOpP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3amaBarh MIOCKOCTh YPABHEHHUEM B JCKApTOBOM CHCTEME KOOPAUHAT

6.19

Pemarp mpocreiiime reoMeTpuuecKie 3aa4d Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1a

6.20

Pemrars 3aJa4u Ha J0Ka3arCjIbCTBO MATEMAaTUYCCKUX OTHOIIICHUH H
HaXOXJACHUC TI'COMETPUYCCKUX BCIUWYHUH II0 06pa3uaM Wi aJilropurMam,
IIPUMCEHAA HU3BECTHBIC METOAbI Ipr PEUICHUA CTaHJApPTHBIX
MaTEMaTUYCCKUX 3aJa4

6.21

[IpumensaTs mpocTeiiiyie NporpaMMHBIE CpPEIACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPHUUECKHX 3a]1a4

6.22

HpI/IBOI[I/ITL IpUMEPBI MATCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoOAC U
JKHU3HH, pACIIO3HABATh IMPOABIICHUEC 3aKOHOB I'COMETPUN B UCKYCCTBE

6.23

[IpuMeHsATh MOJydyeHHbIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH peajbHbIe
CUTYallUu ¥ IPUMEHSTh U3yYCHHbIE MIOHATH B MPOLIECcCe NOUCKA PELICHUs
MaTeMaTu4ecku c(hopMyIHMPOBAHHOM MpoOIEeMbl, MOJICINPOBATh pealbHbIe
CUTyallUM Ha $3bIKE T'€OMETPHUH, HCCIENOBATh ITOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHHEM F€OMETPUUECKUX MOHATHI U TeopeM, arrnapara anreopsl,
pelmarte  NpakTUYECKHE  3aJadd,  CBSI3aHHbIE C  HAXOXKICHHEM
TEOMETPUUECKHUX BEJIUUUH

IIpoBepsiemble aneMeHTsl conepkanus (11 kmacc)

Kon

HpOBGpSIGMBIfI QJICMCHT COJCPIKaHUSA
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Yucna ¥ BEIYUCIIEHUS

1.1 HarypanbHabie u nenblie uncia. [Ipu3Haku 1eIMMOoCTH LEIIbIX YUCeT
1.2 CrerneHb ¢ pallMOHAIBHBIM MOKa3aresieM. CBOMCTBa CTEIEHU
1.3 Jlorapudm uncna. JlecsTuyHbIe U HAaTypaJbHbIE JOTAPU(DMBEI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BEIpAKEHHH, COJIEPKAIIUX JTOTaAPHPMBI
29 [IpeoOpa3oBanre BBIpAKEHHUH, COAEp)KALUIMX CTENEHH C PalUOHAIbHBIM
' IOKa3aTejIeM
2.3 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHBIE yPAaBHEHHSI M HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JTMHEHHBIX ypaBHEHUU. PelieHuwe NpUKIagHBIX 33/1a4 C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYTHOCTH pallMOHAJIbHBIX YPaBHEHHUH U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTEeMaTH4YEeCKUX
' 3a/1a4 ¥ 3a7a4 U3 Pa3IMIHbIX 00IacTe HAyKH U PEATbHON KU3HH
3 OyHKIUU U TpapuKu
Oynknusa. [lepuonnueckue ¢GyHkmuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITUH.
3.1 MakcumymMbl 1 MUHUMYMBI (yHKIIMU. HamOosblliee M HaMMeHbIIee 3HAYCHUE
(YHKIIMY Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduKH
34 Ucnonb3oBanue rpapukoB (yHKIMA sl pelIeHUs ypaBHEHUH M JHMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpadukoB (QYHKIUN AN HUCCIENOBAHUS TPOILECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPhIE BO3HUKAIOT MPHU PELICHUH 3a1a4 U3 JPYruX Y4eOHBIX
MPEIMETOB U PEajJIbHOM )KU3HU
4 Hauana maremaTnueckoro aHaiansa
4.1 HenpepsiBHble QyHKIIMH. MeTO] HHTEPBAIOB AJIs peIlIeH!s] HEPAaBEHCTB
4.2 [TpousBonHas pynkuuu. 'eomerpudeckuii 1 GU3NUECKUI CMBICT TPOU3BOIHOM
43 [IpousBosHbIe AMeMEeHTAapHBIX (QyHKUUH. DOpPMYIBl HAXOXKAECHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (pyHKIUI
4.4 [IpumeneHre HPOU3BOAHON K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb H
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OKCTPECMYMEIL. HaXO)KI[CHI/Ie HarOOIBIIET0 U HAUMEHBIIIETO 3HAYCHUS q)yHKL[I/II/I Ha
OTpe3Ke

4.5

[IpuMeHeHre TMPOU3BOAHOW JUIS HAXOXKICHUS HAWIYYIIEro pPEIICHHsS B
NPUKIAHBIX 3a7adaX, IS OIpPEACICHHUs CKOPOCTH IIpOLecca, 3aJaHHOTO
dhopmyrioit wiu rpadurom

4.6

IlepBooOpa3nas. Tabnuia mepBooOpa3HBIX

4.7

WuTerpan, ero reomerpuueckuii 1 pu3ndecKkuil cMbici. Beruncinenue nunrterpaia
o ¢popmyne Herotona - JleliOHuMIa

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

5.1

YUucnoBsle XapaKTEpUCTUKHU CIyYalHBIX BEIMYMH: MAaTEMaTH4YECKOE OXXHUIAHUE,
JUcCnepcuss M CTaHAapTHOE  OTKJIOHeHue.  [Ipumepsl  mpuMeHeHUs
MAaTE€MaTU4YeCKOro OXKUAAHUS, B TOM YHCIIE B 33]1a4aX M3 NOBCEAHEBHOM KU3HH.
Maremarudeckoe oxuiaHue OMHAPHOM clydaiHOW BeIMUYMHBL. MaremaTuyeckoe
OKHJIAHWE CYMMBI CIIy4allHbIX BEIWYMH. MareMaTudeckoe OXHJIaHWEe U
JMCTIEPCUS] TEOMETPUUYECKOTO M OMHOMMAIILHOTO paclipeieleHui

5.2

3akoH OOJIBIIMX YKCE U €ro posib B HayKe, MpUpoje U obmecte. BriOOpouHbIii
METOJI UCCIIETOBAHNN

53

[Ipumepsl HENpPephIBHBIX CIIy4allHbIX BeIWMYMH. [loHsATHE O MIOTHOCTH
pacnpezaeneHus. 3a1auu, MPUBOIAIINE K HOPMaJIbHOMY pactipenenenuto. [lonstue
0 HOpPMaJIbHOM pacIpeielIeHun

I'eomerpust

6.1

Hunuuapudeckas MOBEPXHOCTb, O0Opa3yloUINe LMIMHIPUYECKON MOBEPXHOCTH,
OChb LMIMHApPUYECKOW moBepxHOCTH. Llunmuuap: ocHoBaHus U OOKOBas
MMOBEPXHOCTh, 00pa3ymolas u 0Cb, IJIOL[aAb OOKOBOM 1 MOJHON MOBEPXHOCTHU

6.2

Konunyeckass mOBEpXHOCTh, OOpa3yrolIUe KOHHYECKOHW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH MoBepxXHOCTH. KoHYC: OCHOBaHME M BepIIrHa, 0Opasyrorias
U OCh, IUIOIMAJb OOKOBOW M TIOJIHOM TIOBEPXHOCTH. YCEUCHHBIM KOHYC:
oOpa3yolye U BbICOTa, 0OCHOBAHUS U OOKOBAasi IOBEPXHOCTh

6.3

Cdhepa wm map: ueHtp, paamyc, AUAMETp, IUIOWAAb IOBEPXHOCTU Chephl.
B3anMHoe pacnionoxkeHue chepbl U III0CKOCTH, KacaTelibHas TNIOCKOCTh K cdepe,
10131k cepbl

6.4

I/I306pa)KeHI/Ie TCJI BpallICHU Ha IIJIOCKOCTH. PaBBepTKa MUJIIMHApPA 1 KOHYCa

6.5

KOM6I/IH3L[I/II/I TCJI BpalllCHUA U MHOT'OT'PAHHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIN
OKOJIO C(l)epLI, C(bepa, BIIMCAHHAA B MHOT'OTPAHHUK, WUJIA TCJIO BPpAIICHUA

6.6

[Tonsitne 06 o6beme. OCHOBHBIE CBOMCTBa 00beMOB Tel. Teopema 00 oObeme
NPSMOYTOJIBHOTO TIapajuleNienuena W ciueAcTBus u3 Hee. OObeM IMIMHApA,
koHyca. OObeM m1apa u miomazb chepol

6.7

HO)IO6HLIC TCJIa B MPOCTPAHCTBC. CooTHomeHHs MCXKIAYy IUIOIAAsIMU
IIOBEPXHO CTeﬁ, oO0beMaMu o0 OHBIX TEJ
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6.8

Ceuenus mwinHpa (MapajuielIbHO U MEPIEeHIUKYISIPHO OCH), CEUCHHS] KOHYyca
(mapanienbHOE OCHOBAHUIO U MTPOXOJAIIEE YEPE3 BEPLIMHY), CEUEHHUS LI1apa

6.9

Bekrop Ha miockoctu u B npoctpaHcTBe. ClI0)KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YKcio. Pa3nokeHrne BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM
BekropaMm. [IpaBuno mnapawienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM NIPABUJI JEHUCTBUN C BEKTOPaMHU

6.10

[IpssMoyronpHass cuctemMa KOOpAMHAT B IMpOCTpaHCTBe. KoopauHaTtel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. Yrosl Mexay BekTopamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. BrIuncienue yrinoB Mex1y NPSIMBIMU U IIJIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOA ITPU PEIEHUH FEOMETPUYECKHX 3a]1a4

Jlis IpoBeAECHUS €AMHOTO FOCYIapCTBEHHOTO 2K3aMeHa o Maremaruke (nanee - EI'D no
MaTeMaTUKe) UCIOJIb3YeTCs MepeueHb (Koau(puKaTop) NpoBepsieMbIX TPeOOBaHUM K pe3ylbTaTam
OCBOEHUS OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl CPEAHETO OOIEro 0Opa30BaHuUs U JIEMEHTOB

COZIepIKaHHUS.

IIpu nposenenun EID mno wMaremaruke 0a30BOro YypOBHA W3 NEPEUHS

(komudukaropa) BEIOUpAIOTCS MO3UIIUH, COOTBETCTBYIOIMKE (heaepaibHOM pabodeil mporpamme
1o Marematuke (0a30BbIi YPOBEHB).

[Iposepsiembie Ha EI'D mo maremarnke TpeOOBaHUS K pe3ylbTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeapHON MPOTPaMMBI CPETHETO 00IIero 00pa3oBaHUs

Kon

[IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM Pe3yJabTaTaM OCBOEHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa30oBaTeIbHOM MPOTPaMMBbI CPETHETO 0OIIETo 00pa30BaHUs
TpeOoBaHUS

1

Bnagenue MeronamMu J0OKa3aTenbCTB, AJTOPUTMAMM pEIICHUS 33734,
yMeHue (GOpMYyIHpOBaTh U OIEPUPOBaTh MOHITUSIMH: OTpEAeTICHHE,
aKcuoMa, Teopema, CIEICTBUEe, CBOWMCTBO, MNPU3HAK, 0Ka3aTelbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (DOPMYIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KICHHE, MPUBOIUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIOJIb30BaTb METOJl MaTeMaTH4eCKON WHAYKIUH;
IPOBOJIUTH JI0KA3aTEJIbHbBIC PACCYKICHUS MPU PELICHUH 33]1a4, OLEHUBATh
JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXKACHUN; YMEHHE OIEepUpOBaTh
HOHSTUSIMA: MHOKECTBO, MOJMHOXECTBO, OINEpallMy HaJl MHOXXECTBAMU;
YMEHHE HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juist OMUCaHHs
pealIbHBIX MPOILIECCOB U ABJICHUN U MPU PEIICHUU 3a]lad, B TOM YHUCIIE U3
JIPYTrUX y4eOHBIX MPEIMETOB; YMEHHE OIEepUpPOBAaTh MOHITUAMHU: Trpad,
CBSI3HBIN Tpad, nepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OTHCHIBATh I'padbl pa3NIUYHBIMU CHOCOOAMM; HCIONB30BaTh rpadbl mpu
pelleHnH 3a1a4

YMmenue OIICpHUPOBATH TMOHATHAMHU: HATYPAJIBHOC YHUCIIO, LEJI0C 4YUCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTeJICM, KOPCHb HaTypaanoﬁ CTCIICHH, CTCIICHD C
paluOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHb C JIENCTBUTEIbHBIM II0Ka3aTcJICM,
J'IOl"apI/I(I)M qucia, CHUHYC, KOCMHYC MW TaHI'CHC IIPOU3BOJIbHOTO 4YHCIJIA,
OCTAaTOK II0 MOAYII0, paluOHAJIBHOC YHUCIIO, HPPALMOHAJIBHOC YHCIIO,
MHOXCECTBA HATypaJlbHBIX, MHCJIbIX, PpPallOHAJIBbHBIX, JIECTBUTEIIHLHBIX
YUCCJI; YMCHUC UCIIOJIB30BaTh NPU3HAKU OCIIUMOCTH, HaMEHBIIHNH 06H.IHI>1
JACINUTCIIb U HAUMCHBIICC OGIJ.ICC KpaTHOC, aJITOPUTM EBknuga IIpu pCHICHUN
3ala4, 3HAKOMCTBO C pa3JIMYHbIMU MMO3UIUOHHBIMU CUCTEMAMU CUHUCIICHUS,
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YMEHHUE BBINOJIHATH BHIYMCICHUE 3HAUEHUI U TpeoOpa30oBaHMsI BBIPAKEHUI
CO CTeNeHsMH M JiorapupmMamu, mpeodpa3zoBaHust IPOoOHO-pAIMOHATIBHBIX
BBIPDAKEHUI; YMEHHE OIEpUpPOBaTh IOHATUSMHU: IOCIEN0BATEIbHOCTD,
apupMeTHIeCcKasi IPOrPeccHsi, TeOMETpUIecKas mporpeccusi, OECKOHEYHO
yObIBaloIass ~ reoMeTpuYecKas  Mporpeccus;  yMEHHEe  3aJaBaTb
MIOCIIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOMIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE OIEPUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCJO, COIpPSDKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJYIb W apryMEeHT KOMIUIEKCHOTO 4ucia, (Gopma
3alliCU KOMIUIEKCHBIX 4YMCeNl (reoMeTpuYecKasi, TPUTOHOMETpHUYEcKas U
anredpanyeckas); yMeThb MPOU3BOJUTH apUPMETHUYECKUE JEHCTBUS C
KOMIUIEKCHBIMM ~ YHCJIaMH; TPUBOIUTH  NPHUMEPHl  WCIIOJIBb30BAHHS
KOMILJIEKCHBIX YHCEJI; ONEepUpOBaTh NOHIATUAMU: MaTpula 2 X 2 u 3 x 3,
OTIPEAETUTENIb MAaTPULIbI, TEOMETPUUYECKUN CMBICT ONIPEEIUTENS

YMeHne onepupoBarh MNOHATHSAMU: PALMOHAIBHBIE, HPPALMOHAIBHEIE,
MOKa3aTelbHbIe, CTENEeHHbIe, JorapudMuyeckue, TPUTOHOMETPUUYECKUE
YPaBHEHUS Y HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATH INOHATHUIMM:
TOXJECTBO, TOXKJIECTBEHHOE IMpeoO0pa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YypPAaBHEHUMH W HEPABEHCTB, PaBHOCWIBHOCTb YpPaBHEHHIA,
HEPABEHCTB U CHUCTEM; YMEHHE pelIaTh yPaBHEHUsSI, HEPABEHCTBA U CHCTEMBI
C IIOMOIIBIO DPA3JIMYHBIX MPHUEMOB; PEIIaTh YPaBHEHUsS, HEPABEHCTBA W
CUCTEMBI C TapaMETPOM; IPUMEHSATh YPABHEHH S, HEPABEHCTBA, NX CUCTEMBI
JUI peuleHus] MaTeMaTH4ecKUX 3a/Jad M 3a/lad M3 pa3judHbIX oOnacTeit
HAyK{ U peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (YHKIMS, UYETHOCTh (DYHKIIHH,
MEePUOANYHOCTh (YHKUUHU, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH
(dbyHKIIMK, SKCTpeMyM (yHKIHUHM, HauOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(YHKIIMM Ha TPOMEXKYTKE, HENpepbIBHAS (DYHKIIMS, aCHMMOTOTHI rpaduka
(GbyHkuMM, mepBas W BTOpas MPOM3BOJAHAS (PYHKIUU, T€OMETPUUYECKUN U
¢usznueckuif CMbBICT TPOU3BOAHOM, TmepBooOpa3Has, OMpeAeTICHHBIN
UHTETpall; yMEHUE HAaxOAWUTh AaCUMITOTHI rpaduka (yHKIMH;, yMEHUE
BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUU
(yHKLMIA, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduKy QyHKINN; yMEHUE
HAXOJUTh MPOU3BOJHBIC NEMEHTAPHBIX (DYHKIIMI; YMEHHUE HCIOIb30BaTh
MPOU3BOJHYIO JJIsi UCCIEAOBaHUA (PYHKIMI, HaXOIUTh HAMOONbIINE U
HaUMEHbIINE 3HA4YeHUA (YHKIUH; CTPOUTH TpaQUKH MHOTOUIEHOB C
UCIIONBF30BAaHUEM  allllapara MaTeMaTH4ecKOro aHajiu3a; MPUMEHATH
MPOU3BOJHYIO JUISl HAXOXKJICHHS HAWIY4IIEro pPelieHus B MPUKIATHBIX, B
TOM YHCJI€ COLMATbHO-KOHOMHUYECKUX U (U3NYECKUX 3a/lauax; HaXOOHUTh
IUIOMIAIM M 00beMbl (PUTYp ¢ TOMOUIBIO UHTETpalia; MPUBOAUTH TPUMEPHI
MaTeMaTH4YEeCKOTO MOJAETUPOBAHUS C TOMOIIBI0 U (hepeHInaTbHBIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIMHU, oOpaTHAs QyHKIHA,
KoMno3uuus QyHKIUHA, JdUHeWHHas (QyHKUMSA, KBaapaTudHas (yHKLuS,
panuoHanbHas (QYHKIMS, CTENeHHas (YHKLUsA, TPUTOHOMETPUUYECKHE
(byHKIIMM, OOpaTHblE TPUTOHOMETpUYECKHE (DYHKIMM, MOKa3aTelbHas WU
aorapupmuueckast (QYHKIUH, YMEHHE CTPOUTh TIpaduKU H3y4EHHBIX
(GyHKIUH, BHIIONIHATE IpeoOpa3oBaHus rpadukoB (GyHKIUH, HCIIOIB30BATh
rpaduKy JUIsl U3y4eHUs MPOLECCOB U 3aBUCUMOCTEH, MPHU pEIIeHUH 3ajad
U3 JIpYTuX y4eOHBIX MPEeAMETOB M 3ajia4 M3 peajbHOM XKM3HM; BBIpaXKaTb
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(opMynamMu 3aBUCUMOCTH MEXKY BEIMYHMHAMU; UCIOIB30BATh CBOMCTBA U
rpaduku QYHKIUA JUIS pelieHus] ypaBHEHHH, HEpaBEHCTB M 3ajady C
napameTpamu; Hu300paxarh Ha KOOPAMHATHON IUIOCKOCTH MHOMXECTBA
peleHuil ypaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJlaud pPa3HBIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBW)KEHHUE, padOTy, CTOUMOCTb TOBapoB U
yCIIyT, HaJOTH, 33Jlaud U3 00JacTH YyIpaBJIEHUS JIMYHBIMU U CEMEHWHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHS, YPaBHEHHS, HEPaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3a1a4M, MCCIENOBaTh IIOIYYEHHOE pEIICHUE U
OIICHMBATh IPABIOINOJOOHOCTh pE3yIbTAaTOB; YMEHHE MOJEINPOBATh
peanpHbIE CHUTyallUd Ha S3bIKE MAaTEMaTHKH; COCTAaBJISATh BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIIOBHIO 3a/1a4M, UCCIEN0BATh
IIOCTPOEHHbIE  MOJAEIM C  MHCIOJIb30BAaHWUEM  ammapara  ainredpsl,
MHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3ybTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTHdyeckoe, MeauaHa,
HauOoJblllee U HauMEHbIIIee 3HAYEHUs], pa3Max, JUCIEePCHs], CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJeKaThb, WHTEPIPETUPOBATH
nH(popMalnio, MPEICTaBICHHYI0 B Ta0lMIlax, HA AWarpaMMax, rpapukax,
OTpaXkarollyl0 CBOMCTBA pealbHBIX MPOIIECCOB U SIBJICHHI; MPEICTaBIATh
MHOOpPMALIMIO C TOMOIIbIO TabiaWll W JAuarpaMM; HCCIIENO0BaTh
CTaTUCTUYECKUE JaHHble, B TOM YHCIE C IPUMEHEHUEM TIpaduuecKkux
METOZOB U MEKTPOHHBIX CPEICTB; ITpapUUECKu MCCIE0BaTh COBMECTHBIE
HaOIOACHNUS C MIOMOIIBIO JUAarpaMM pacCEUBAHUSA U JTMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHUSMU: CIy4alHBIA ONBIT M CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSATHOCTh C WCIIOJIb30BAaHHEM TpaQUIecKX METOMOB; MPHUMEHSThH
(GOpMyIBl CIIOKEHHSI W YMHOXXEHHS BEPOSITHOCTEH, (GopMyny TOTHOU
BEpOATHOCTH, Gopmyny beprHyman, komOuHatopHbie (HakTel U GOPMYIIHI;
OIICHUBATh BEPOSTHOCTU pPEAbHBIX COOBITHI; YMEHHE OIEpUpOBaTh
NOHATUSIMH: ~ CITy4ailHass BEJIMYMHA, PACHpPEICICHUE BEPOSTHOCTEH,
MaTeMaTu4eckoe OXKUJAaHUE, IUCIEPCUS M CTAaHIAPTHOE OTKJIOHCHHE
CIIyYailHOH  BEJIMYMHBL, (QYHKIHH  PACHPEACICHHS W  IUIOTHOCTH
PaBHOMEPHOT0, MMOKA3aTeIbHOTO U HOPMAJILHOTO PACIpPE/ICICHUIN; YMCHHE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUN JUIS PEIICHHs 3a/1ad;
3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIUX YHCEN, METOIbI BHIOOPOYHBIX
UCCIICIOBAHUI; YMEHUE IPUBOIUTH IPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBIITNX
Yrcel B MPUPOJHBIX M OONIECCTBCHHBIX SIBICHUSX, YMCHUE OIEPHPOBATH
NOHATUSIMH:  COYCTAaHUE, TICPECTAHOBKA, YHCIO COYCTAHHWH, YHCIIO
nepecTaHoBOK; OMHOM HBIOTOHA; yMEeHHE NPUMEHSITh KOMOMHATOPHBIE
(dakTel U pacCyKICHHs UIsl pEIIeHHs 3a/ad; OIICHUBATh BEPOSTHOCTU
peallbHBIX ~ COOBITHI;  COCTaBISTh  BEPOATHOCTHYIO  MOJAEIb W
UHTEPIPETHPOBATH MOMYYCHHBIN pPe3yabTar

YMeHue omnepupoBaTh IHOHATHSMM: TOYKA, MpsiMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIla, IUDIOCKUN yroi, ABYTpaHHBIN
yroj, TPEXTpaHHbIN yrojl, CKPELMBAIOLIUECS MPSIMbIE, TAPaUIEIbHOCTD U
MEPIEHIUKYISIPHOCTD PSIMBIX U IIJIOCKOCTEM, YTOJ MEXTY IPSIMBIMH, YrOJI
MEXAY NMPSAMOU U MIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSMHU, PACCTOSHUE OT
TOUYKU A0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMU, PACCTOSHUE MEXIY
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IJIOCKOCTSIMHU; YMEHME HCIIOIb30BaTh IIPU PELIECHUU 3a1a4 HU3Y4YCHHBIC
(baxThl U TEOpeMbl TUIAHUMETPUH;, YMEHHE OICHHBATh pa3Mepbl 0ObEKTOB
OKpYXKAlOLIEro MHUpa; CTPOUTb MAaTEeMATHYECKUE MOJEIH C IIOMOUIBIO
FEOMETPUYECKUX IIOHATUW W BEJIMYMH, pellarb CBSI3aHHbIE C HUMH
IIPaKTUYECKHE 3a1a91

10

YMeHre omepupoBaTh MOHATHAMH: IUIOMIAIs (GUTYpPHl, 00BEM (UTYPHI,
MHOTOTPaHHHK, TPAaBUIBHBIII MHOTOTPAaHHHK, CEUYEHHE MHOTOIPAaHHHKA,
Ky0, mapamienenunen, Npu3Ma, NUpamMuaa, (Qurypa M IMOBEPXHOCTh
BpAIllCHUs, IWJIUHAP, KOHYC, map, cdepa, IUomaas cdepsl, IIOonaib
MOBEPXHOCTH THPAMUJBI, TPU3MBL, KOHycCa, IIMHApA, 00BeM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJJIeNIeNuIeaa, MUPAMUIBI, TPU3MBL, LWIMHApA,
KOHyca, IIapa, pa3BepTka TMOBEPXHOCTH, CEYCHMs KOHyca W IMIMHApA,
napajyielbHble OCH WM OCHOBaHMIO, CEUEHHWE Imapa, IUIOCKOCTb,
Kacaromasicss cepbl, OWIMHIpPA, KOHYCa, YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pa)kaTb MHOTOTPAHHUKH, (PUTYPBI M MOBEPXHOCTH
BpaIlleHNs, UX CEYEHHs, B TOM YHCIIE C MOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE TPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PUTYp, CaMOCTOSTEIHLHO
(bopMyTHpOBaTh ONPEETICHHUS] U3y4aeMbIX (HUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBaX W TMpPH3HAKAX TECOMETPUYECKHX (UTYp, OOOCHOBHIBATH HIIH
OTpoBeprarb WX; yMEHHE TIPOBOJUTH KIACCHPHKANNIO GUTYp TIO0
pa3IMYHBIM TPHU3HAKAM, BBITIONHATE HEOOXOMMMBIC JOTOJHHUTEIBHEIC
MOCTPOCHUS

11

YMeHHe ~omepupoBaTh  TOHSATHSAMH: JBIDKCHME B IPOCTPAHCTBE,
napajuieIbHBI TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA0OMS, TOMO0OHBIE (UTYpPBI; yYMEHHE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (HUTYpHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKTypE; UCIOIB30BaTh TEOMETPHUCCKUE OTHOIICHUS TPH
pellleHUH 3a/lad; HAXOAWTh T'€OMETPHUYECKUE BEJIWYHMHBI (IUIMHA, YTOI,
IUIOINAb, 00BbEM) IIPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3
pealbHOM KU3HU; YMCHUE BBIUUCIIATH TEOMETPHUCCKUE BEIMYUHBI (JJTMHA,
yroJ, IUIONIaab, 00bEeM, IJIONIA/lb MOBEPXHOCTH), UCIOIb3YS H3Y4YCHHBIC
GopMyIBl ¥ METONBI, B TOM YHCJC: TUIOMA/Jb IMOBEPXHOCTH MHPAMHUIBL,
NpU3MBI, KOHyca, NWIMHIOpa, Iuomanas cdepsl; 00beM  Kyoa,
NPSIMOYTOJIBHOTO TapaUIeeIuIea, MUPaMUIbI, TMPU3MbI, IHIMHIPA,
KOHYCa, Iapa; yMEHHE HAXOJUTh OTHOLICHHE 00bEMOB MOJIOOHBIX (HUTYP

12

YMeHue ONICpHUPOBATH IMOHATUAMU: MPAMOYIOJIbHAA CHCTCMaA KOOPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUEC BCKTOpa Ha 4YHCJIO, PA3JIOKCHUC BCKTOpPa II0 6a31/1cy,
CKAJIAPHOC TIPOU3BCACHUC, BCKTOPHOC TMIPOU3ZBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHHEC UCII0JIb30BATH BCKTOpHBIﬁ 151 KOOp,Z[PIHElTHLIfI METOA OJId
peHICHUs TCOMETPUICCKUX 3a1aq U 3a1a4 APYTrux y‘le6HLIX npeamMeToOB

13

YMeHue BbIOMpaTh NOJAXOAAILINI METO/ JJIs pelieHus 3a/lauu; TOHUMaHHue
3HaUMMOCTH MaTeMaTuKd B U3YYEHUHU TPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHUE paCIO3HABATH IIPOSIBICHUE 3aKOHOB
MAaTE€MaTUKHU B UCKYCCTBE, YMEHUE NPUBOJUTH NIPUMEPBl MATEMAaTUYECKUX
OTKPBITHHA POCCUICKOM U MUPOBOM MareMaTu4eCKON HayKu
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[lepeueHs 31eMEHTOB cofepxkaHus, posepsieMblx Ha EI'D
10 MaTeMaTuKe

Kon [IpoBepsieMbIl 37IEMEHT COJEPIKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanpHubie u nenslie uncina. IIpu3Haku 1eIMMoCcTy LEIbIX YUCer
1.2 Pammonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TIPOLIEHTHI,
OeCKOHEUHbIE NTEPUOUUECKUE IpOoOU
1.3 ApubdmMeTnueckuit KOpeHb HaTypaabHOM cTeneHu. JleiicTBUs ¢ apudMeTHIecKuMu
KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenenp ¢ 1enbiM TokazareiaeM. CTeneHb € PaIlMOHAIBHBIM IOKa3aTesieM.
CaoiicTBa CTENeHU
1.5 CuHyC, KOCMHYC W TaHT€HC YHMCJIOBOIO aprymeHta. ApPKCUHYC, apKKOCHHYC,
apKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuyHble U HaTypaJIbHbIE JIOTapU(PMBI
1.7 JleticTBuTenbHbIe 4ynciaa. ApupMETHYECKHE ONEpanui ¢ JACHCTBUTEIHLHBIMHU
yucnaMu. [IpubnikeHHble BBIUMCICHUS, MpPaBWIA OKPYIJIEHUS, NPUKUIKA U
OLICHKA PE3yNbTaTa BBIYNCICHUI
1.8 [IpeobOpazoBanme BhIpaKEHUI
1.9 KomnekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIEC YPaBHECHHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenbHble 1 Jorapu@MUUEcKre ypaBHEHUS
2.5 Lenble u 1poOHO-parMoOHaIbHbIE HEPABEHCTBA
2.6 HppannonanbHbie HEpAaBEHCTBA
2.7 IToxa3arenbHble U JorapuGMuieckre HepaBeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 |Marpuna cucteMsl JUHENHBIX ypaBHEHUN. ONpenennTenb MaTPHILIbI
3 OyHKIMH U TpapUKH

48



3.1 Oynkius, cnocoosl 3amanus ¢yHkun. ['paduk Qynkuuu. BzaumHo obOparHbie
¢bynkun. Yernsie 1 HedeTHble GpyHKuuu. [lepuoanyeckue GpyHkunn
3.2 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWH ¢yHKimH. Hymu ¢yHKIuH.
[IpomexxyTkn 3HAKOTOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DPyHKIHWH.
MakcuMyMbl 1 MHUHUMYMBI (QyHKOHH. HanOomnbiiee W HauMeHbIee 3HAUYCHUE
(GYHKIIUM Ha TPOMEKYTKE
33 Crenennas (GyHKIMS ¢ HaTypaJdbHBIM W IIETBIM TOKa3areneMm. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHSI N-0i CTETICHU
3.4 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U IpauKu
3.5 [TokazarenbHas u norapupmMuyeckas GyHKLUNU, UX CBONCTBA U rpa@UKu
3.6 Toukn paspbiBa. Acumnrtorel rpaduxoB ¢yHkumil. CBoiicTBa (YHKUIHH,
HENpPEPBIBHBIX HAa OTPE3Ke
3.7 ITocnenoBareabHOCTH, CIIOCOOBI 3a4aHUS O CIEN0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOLEHTOB
4 Havanma Mmaremarnyeckoro anaimsa
4.1 [TpousBoanas ¢pyukmuu. [Ipon3BoaHbIE AIEeMEHTApHBIX (DYHKITAHA
4.2 [IpuMeHeHre MPOW3BOAHONW K HCCIAENOBaHHMIO (YHKIMH HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxxieHne HarnOoJIbIIero 1 HaMMEHBIIEro 3HaUYeHUsl (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHOkecTBO, Onepanuu HaJ MHOKecTBaMu. Jluarpammel Didsiepa - Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha ILUIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaaHuku
7.4 Tena v MOBEPXHOCTH BpallleHUS
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7.5 Koopaunats! 1 BEKTOPBI

Copnepxxanne oOydyenus B 10 ximacce.

I'pad, cesa3ubIi Tpad, mytu B rpade: mukiasl u nend. CTeneHb (BaJICHTHOCTH) BEPIIMHEI.
I'pacder Ha mTockocTH. JlepeBns.

CnygaiiHple SKCIEPUMEHTHI (OTBITHI) M CIyJallHbIe COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposTHOCTH citydaitHOro coObITHA. BIM30CTh 4acTOTBI M BEPOSTHOCTH COOBITHI.
CiydaiiHbI€ OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu HajJ COOBITHSIMU: TepecedeHue, oObeNMHEHUE, MPOTUBOTIONOKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmysa ClI0KEHUS BEPOSITHOCTEN.

VYciioBHas BEPOSATHOCTb. YMHOMKEHHE BEPOSITHOCTEH. JlepeBO CiydallHOTO IKCIEPUMEHTA.
®dopmyna nonHo# BepositHocTU. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHblii cnyyailHbl ONBIT (MCHIBITAHKE), yelleX W Heyaaya. HezaBucuMble HCIIBITAHUS.
Cepusi He3aBHCHMBIX HCIBITAaHUNA 10 mepBoro ycmnexa. llepecranoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbauk [lackans. ®opmyna Ounoma HeroroHa.

Cepust HezaBUCHUMBIX ucHbiTaHud bepuymnu. Coy4ailHeli  BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTeW. Jlumarpamma pacnpenesneHus.
Onepanuun  Haj ciaydyallHbIMM BeIWMYMHAMHU. buHapHas ciywailiHas BennuuHa. [Ipumepst
pacrpenesieHui, B TOM YHCJIE TEOMETPUIECKOE U OMHOMHAIIBHOE.

CoBMecTHOE pacmpeielieHue JBYyX CIy4alHbIX BeJIWYMH. He3aBUCUMBIE CclydailHbie
BEJINYMHBI.

MaremaTudeckoe OXHAaHHE CclydadlHOW BenwuwHbl (pacmpenenenus). [Ipumepsr
MIPUMEHEHHs] MaTEMaTUYeCKOro OKUJaHus (CTpaxoBaHue, JoTepes). MaremaTnueckoe 0XHu1aHue
OMHApHOW CIyJailHOW BENMYMHBI. MareMaTH4eckoe OXHUIAHUE CYMMBI CIydalHBIX BEITUYHH.
Maremarudeckoe 0XKHAaHUE TEOMETPUUYECKOTO 1 OMHOMUATILHOTO paclpeieieHHH.

Jucnepcuss M CTaHIapTHOE OTKJIOHEHHE CIIy4alHOW BENUYMHBI (pacIpeesieHus).
Jucniepcusi OMHApPHOW CIIy4aiHOW BEIMYHMHBI. MaTeMaTH4ecKoe OXHUIAHUE IPOU3BEACHHUS U
JUCIIEPCHS] CYMMBbl HE3aBUCUMBIX CIy4allHBIX BEJIMYUH. /[ucniepcusi U cTaHIapTHOE OTKIIOHEHUE
OMHOMHAIIBHOTO pacnpeaeneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHWE T€OMETPHUYECKOTO
pacnpeneneHus.";

Jlyisa mpoBeneHus: eUHOr0 TOCyIapCTBEHHOIO 3K3aMeHa mo Maremaruke (manee - EI'D mo
MaTeMaTUKe) UCIOB3YeTCs MmepedeHb (KoaudukaTtop) mpoBepseMbIx TpeOOBaHHUI K pe3ybraTaM
OCBOCHHSI OCHOBHOI 00pa3oBareIbHON MPOrpaMMBbl CpEeTHETO 00IIero 00pa30BaHUsI U AIEMEHTOB
coJIep KaHusl.

[IpoBepsiembie Ha EI'D mo maremarvke TpeOoBaHMs K pe3yJabTaraM OCBOCHHS OCHOBHOMU
o0pa3oBaTeIbHON IPOTPaMMBbI CPEIHEro 00IIero 00pa3oBaHUs

Kon [IpoBepsieMmbie TpebOBaHUS K IPEAMETHBIM pPe3yJabTaTaM OCBOEHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30BaTeNbHOI MPOTrpaMMbl CPEIHETO 00IIEro 00pa3oBaHus
TpeboBaHUs

1 Brnagenue MeronamMm J0OKa3aTelnbCTB, AJITOPUTMAMM PELICHHs 3a7ad;
yMeHue (GOpMyIHpOBaTh M ONEPUPOBATh MOHATUSAMHU: OIpeJesieHHe,
aKCMOMa, TEOpeMa, CIEICTBHUE, CBOWCTBO, INPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCUJIbHBIE (POPMYITUPOBKH; MPUMEHATHh UX; yMEHHE (HOpMyInpoBaTh
o0paTHOE€ M NTPOTHUBOMOJIOKHOE YTBEPXKAECHUE, NPUBOIUTH MPUMEpPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaThb METOJ MATEMAaTUYECKOM MHIYKLHU;
MIPOBOAMTH J10KA3aTENIbHBIE PACCY)KJIEHUS TPU PELICHUM 3a]1ad, OLEHUBATh
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JIOTUYECKYI0  IIPaBUJIIBHOCTb  PACCYKICHUH; yYMEHHE  OIEpUpPOBAThH
MOHATUSAMM: MHOXKECTBO, ITOAMHOXECTBO, OIEPALMH HAJ MHOKECTBAMM;
YMEHHE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl OIMCaHus
peanbHBIX MPOLIECCOB U SBICHUM U IIPU PELICHUM 33Jad4, B TOM YHUCIE U3
JIpYyruX y4eOHBIX MPEIMETOB; YMEHHE OIEpUPOBATH MOHATHUSAMH: Trpad,
CBSI3HBIA Tpad, AepeBo, UK, Tpad Ha TUIOCKOCTH;, YMEHHUE 3aJaBaTh U
ONHCHIBAaTh Tpadbl PAa3IMYHBIMH CHOCO0AMH; WCIONB30BaTh Tpadbl MpH
peuieHuu 3a1a4d

YMeHue ornepupoBarh MOHSATHUSMU: HATYypaIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEHb C IEJIBIM TTOKa3aTeeM, KOPpeHb HaTypalTbHOU CTENEHU, CTETIEHD C
palMoHaIBHBIM TIOKAa3aTeJIeM, CTETCHb C JICUCTBUTENIbHBIM IOKa3aTelieM,
jgorapuM UHCIa, CHUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YHCIIA,
OCTaTOK M0 MOIY/II0, PAIlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJbHBIX, IEJbIX, PAIMOHATIBHBIX, JIEHCTBUTEIBHBIX
YHUCeJ; YMEHHUE UCIOIh30BaTh MIPU3HAKU JIEITMMOCTH, HAWMEHBIIUNA OOt
JISIUTEIIb M HAUMEHbIIIee 00111ee KpaTHoe, aroput™ EBkinaa npu penieHnn
3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU TO3UITMOHHBIMHI CUCTEMaMHU CUHCIICHHUS;
YMEHHE BBITIOHATH BRIYUCIICHUE 3HAUCHUI U TTPeoOpa30BaHMs BBIPAKECHUH
CO CTENEHsMH U jorapudmamu, mpeodpazoBaHus IpoOHO-pallMOHATBHBIX
BBIPQKCHUH; YMEHHE OINEPUpPOBaTh MOHATUSIMHU: TOCIEIOBATEIHLHOCTD,
apudMeTnIecKas MPOTPECcCHsi, TEOMETPUUECKas MPOrpeccus, OECKOHEYHO
yObIBatoIIas reoMeTpruyecKas MpOTpecCus; YMEHHE 3aJ1aBaTh
MO CJIE0BATEILHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;
YMEHHE OTIEPUPOBATh TMOHITHSAMHU: KOMIUIEKCHOE YHCJIO, COTPSHKCHHBIC
KOMIUICKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4mclia, (gopma
3aMMCH KOMIUICKCHBIX 4YHCeNn (reoMeTpuuecKasi, TPUTOHOMETpUYECKas |
anreOpanyeckas); yMeTh MPOW3BOJIUTH apUPMETHUSCKUE IEHCTBUS C
KOMIUICKCHBIMH ~ YWCJIaMH;  TNPUBOAWTH  TNPUMEPHI  HCIIOJIB30BaHUS
KOMIIJIEKCHBIX YMCEN; ONMEPUPOBATh MOHATUSAMU: MaTpuua 2 X 2 u 3 X 3,
OTIPENICTUTENIb MATPHUIIbI, TCOMETPUUECKHI CMBICI OTIPEICITUTEIIS

YMeHue onepupoBaTh IMOHATHUAMHU: pallMOHAIbHBIE, HPPALMOHAIbHBIE,
IIOKa3aTesIbHble, CTEMEHHbIE, JIOrapu(pMUUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE OIIEPUPOBATh MOHATUSIMMU:
TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, ypaBHEHHE, HEPaBEHCTBO,
cucTeMa YypaBHEHMH M HEPaBEHCTB, PaBHOCUJIBHOCTb YpPaBHEHMIA,
HEpaBEHCTB U CCTEM; YMEHHE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
C MOMOUIbIO PA3JIMYHBIX NPHEMOB; pEIIaTh YpPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C apaMeTPOM; IPUMEHSTh YpaBHEHUsI, HEPAaBEHCTBA, UX CUCTEMbI
JUI pellieHus] MareMaTU4eCKUX 3a1ad M 337a4 M3 Pa3IM4HbIX oOnacTeit
HayKH U peaJbHOM KU3HU

YMeHHe omnepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIMH,
HNEepUOJMYHOCTh (DYHKIUH, OrPAaHMYEHHOCTh (QYHKIHH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (yHKIMH, HauOoJiblllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha TPOMEXYTKe, HempepbiBHas (PyHKLUS, aCHMOTOTHI rpaduka
(GyHKIMM, TiepBas U BTOpas NMPOM3BOJHAs (YHKIUH, T€OMETPUYECKUN U
¢u3nyeckuii CMBICT TPOM3BOJHOHM, TepBooOpa3Has, ONpeneeHHbIN
UHTETpaj; yMEHHE HaXOAUTh acCUMITOTHl rpaduka (QyHKIMH; YMEHHE
BBIYMCIIATH IPOU3BOIHBIE CYMMBbI, IPOM3BEACHHUS, YACTHOTO W KOMIIO3ULIUN
(GyHKIM, HAXOAUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy (GyHKINU; yMEHHE
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HAXOJHTh MPOU3BOAHBIC JIEMEHTAPHBIX (YHKIUI; yMEHHE HCIIOJIb30BaTh
MPOU3BOJHYIO JJIsl MCCIEAOBAaHUS (PYHKUWH, HAXOJUTh HAHOOJbIINE H
HaMMEHbIINE 3HaueHWs (YHKUWH; CTPOUTH TpauUKH MHOTOUIICHOB C
WCIOJb30BaHUEM amIapara MaTeMaTHYeCKOro aHaiu3a, I[PUMEHSThH
IPOM3BOJHYIO Ul HAXOXKACHUS HAWIYUIIETO PElICHHUS B MPUKIAIHBIX, B
TOM YHCJI€ COLMAIBHO-KOHOMUYECKHX M (PU3MUYECKUX 3a7a4ax; HaXOIUTh
TUTOIIAAN U 00BEMBI (PUT'Yp C TIOMOUIBIO MHTETPaja; MPUBOAUTH IIPHUMEPHI
MaTeMaTU4YECKOTO MOJEIUPOBAaHUS C MOMOUIbIO U (depeHInalIbHbIX
YpaBHEHUH

YMeHue onepupoBarh NOHATHIMU: rpapuk GyHKINU, oOpaTHas QyHKUHUS,
KOMIO3MLMSA (PyHKIMM, JuHeldHas (QyHKUMSA, KBaJapaTudyHas (QYHKLHUSA,
panuoHanbHas (yHKIUSA, cTeneHHass (YHKUWS, TPUTOHOMETPUUYECKUE
(dbyHKIIMK, OOpaTHbIE TPUTOHOMETPUUECKHE (DYHKIIMH, IMOKa3aTelbHas M
jgorapudmuueckas (QyHKUIUU; YMEHHE CTPOUTh TpaduKd H3YUYEHHBIX
(yHKUMH, BBITIOTHATH IpeoOpazoBaHus rpadukoB (PyHKIUH, UCTIOIB30BATh
rpaduku JUIsl U3y4eHHUs MPOLIECCOB U 3aBUCUMOCTEN, IIPU PELIEHUM 3a/1a4
W3 JApYyrux y4eOHBbIX MPEAMETOB M 3aJad U3 peallbHOM >KU3HU; BbIpaKaTh
(dhopMynaMu 3aBHCUMOCTU MEX]y BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduku GyHKUMN JUId pelleHHs] YpaBHEHUH, HEpPaBeHCTB M 3ajJad C
napaMeTrpamMu; H300paxkaTb Ha KOOPAWHATHOM IUIOCKOCTH MHO)KECTBa
pelLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJlauyd pPa3HBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJM M YacTH, Ha JIBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlayd U3 OOJacTH YyIpaBlIEHUS JIMYHBIMH U CEMEWHBIMU
(uHaHCaAMU); COCTABIATh BBIPAXKEHUS, YpaBHEHHMs, HEpaBEHCTBA M HX
CUCTEMBbl IO YCJIOBMIO 3aJayH, HMCCIEI0BaTh IOJYYEHHOE peIIeHue U
OIICHUBATh IMPABIOINOJOOHOCTh pE3yIbTaTOB; YMEHHE MOJIEIHPOBAThH
peanbHbIE CHUTyallMd Ha S3bIKE MaTEMAaTUKU; COCTaBISATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIIE0BATh
NOCTPOEHHBIE  MOJIEIM C  HWCIHOJB30BAaHUEM  armapara  aireopsl,
UHTEPIPETUPOBATDH MOTYYCHHBIN Pe3yJbTar

YMeHue omepupoBaTh MOHATUSIMU: cpelHee apudMeTHdyeckoe, MeauaHa,
HauOoJblllee U HAaUMEHbIlIee 3HAYCHUS, pa3Max, JUCIEepPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaThb, MHTEPIPETUPOBATDH
uH(bOpMAIUIO, IPEJCTABICHHYIO B TaONIUIIaX, HA Juarpammax, rpaQukax,
OTpaXaroIIyl0 CBOMCTBA pPEalbHBIX MPOIIECCOB U SIBJICHHI; MPEICTABIATh
uHbOpMAIIMI0O C TMOMOIIbIO TabMMI] ¥  JAuMarpaMM; HCCIIeI0BaTh
CTaTUCTUYECKUE JaHHBbIe, B TOM YHCIE C IPUMEHEHUEM TrpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaHuecK HcCIe0BaTh COBMECTHBIC
HaOTIOEHUS C TIOMOIIBIO TUarpaMM pacCeMBaHUs U TUHEHHON perpeccuu

YMeHHe OmnepupoBaTb IOHATHUAMM: CIydaWHBIH OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTh CIYy4aHOTO COOBITUS; YMEHHME BBIUHCIATH
BEPOSITHOCTh C MCIIOJB30BAHUEM TIpaUUeCKUX METOJI0B; IPUMEHSThH
(GopMynBl CIIOKEHHsI M YMHOXKEHHMS BEpOSITHOCTEH, (opMmyny MOIHON
BeposATHOCTH, popmyny BepHymin, koMOuHaTOpHBIE (DAaKTBl U (HOPMYIIBI;
OILICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; YMEHHE OIEepUpPOBATh
MOHATUAMM: CIIydalHas BEJIMYMHA, PACIPEICIICHUE BEPOSTHOCTEM,
MAaTeMaTU4eCKOe OXHUIAHUE, NUCIEepCUs U CTaHJApPTHOE OTKIOHEHUE
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CIIyYailHOH  BEJMYMHBL, (QYHKIMHM  paclperesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEIBHOIO U HOPMAJIBHOTO PACIPECIICHUN; YMEHHUE
HCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpPENEICHUN I pElICHUs 3a/1ad;
3HAaKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIUX YHCEIN, METOABI BHIOOPOYHBIX
UCCJIEZIOBAHUN; YMEHHE IPUBOJUTH IPUMEPHI IIPOSIBIICHHU I 3aKOHA OOJIBIINX
Yycesl B IPUPOAHBIX U OOIECTBEHHBIX SIBJICHUSX; YMEHHME OIEPUpPOBATh
INOHATUSAMH: COYETAaHUE, [EPECTAHOBKA, YHCIO COYETaHUM, YHCIIO
nepecTaHoBoK; OuHOM HbIOTOHA; yMeHHWE NPUMEHATH KOMOWHATOpPHBIC
GaxkTel W pacCyKIeHHs JUIS PEIIeHHWs 3ajav; OICHUBATh BEPOSTHOCTH
pealbHBIX ~ COOBITHH;  COCTABISATH  BEPOSTHOCTHYIO  MOJEIb |
MHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3ybTaT

VYMmenmne OIICpUPOBATH INOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YA, IIJIOCKUI YroJj, JBYrPaHHBIN
YroJ, TPEXTPaHHBIM YroJl, CKPEUIMBAKOIIUECS MPSMbIE, TApaUICIIbHOCTD U
MEPIEHIUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH, Yol MEXIY IPSIMBIMH, YIOJl
MEKy IIPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMU, PACCTOSTHUE OT
TOYKHU OO0 INJIIOCKOCTH, PACCTOAHUEC MEXKAY MPAMBIMH, PACCTOAHUC MCEKAY
IIOCKOCTAMHU, YMCHHUC HCIIOJB30BAaTh IIpU PCIICHHUMU 3aaa4 HN3YYCHHBIC
(akThl ¥ TEOpEMBbl INIAHUMETPUN; YMEHHE OLIEHHUBATh pa3Mepbl 0OObEKTOB
OKPY)KAIOIIETO MHpA; CTPOUTH MaT€MaTHYECKHE MOJENIH C IIOMOLIBIO
TCOMETPHUICCKUX MOHATHH U BCJIIMYHH, pC€UlaTb CBA3AHHBIC C HHMH
MIPAaKTUYECKHE 3a]au

10

YMeHne omepupoBaTh MOHATHAMU: TUIOMAAb (GUTYphl, 00beM (urypsi,
MHOTOTPAaHHHK, TMPAaBHJIBHBI MHOTOTPAaHHHK, CEUYEHHE MHOTOTPAaHHHKA,
KyO, TMapajulelenuries, Npu3Ma, NUpaMuaa, ¢GUrypa W TOBEPXHOCTh
BpallleHus, IMIMHIP, KOHYC, mIap, cdepa, Imomaas chepbl, IUIOmaab
MOBEPXHOCTH THPAMUIbBI, TPU3MBI, KOHYyCa, IMJIMHIpPA, 00beM Kyoa,
NPSMOYTOJIBHOTO TapaUIeyieluIie/ia, MUPaMUIbl, TPU3MbI, IHIHHIPA,
KOHYCa, Ilapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYca W IIMIUHIPA,
napajjielibHble OCH WJIM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCT,
Kacaromasics cgeppl, MWIMHAPA, KOHYCa, YMEHHE CTPOHTh CEUCHUE
MHOTOTPaHHHKA, M300pakaTh MHOTOT'PaHHHUKH, (QUTYphl M MOBEPXHOCTH
BPAICHHSI, UX CEUCHHsSI, B TOM YHUCIIC C IMOMOIIBIO AICKTPOHHBIX CPENICTB;
yYMEHHE TPUMEHSITh CBOWCTBA TEOMETPUYCCKUX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTh ONpPECIICHHs U3y4aeMbIX (UTYD, BBIIBUTATH THUIIOTE3bI O
CBOMCTBaX W MpPH3HAKAX TCOMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIU
ONpoBeprarb WX; YMEHHE TMPOBOJUTH KJIACCHPHKALUIO (GUTYp TI0
pa3JIMYHBIM TpPU3HAKAM, BBINOJIHATH HEOOXOMMMBIC JOMOJHUTEIBHBIC
HIOCTPOCHUS

11

YMeHMe omepupoBaTh MOHATHSAMM: JABWXKEHHE B  IPOCTPAHCTBE,
napaijenbHblii MepeHoC, CUMMETPHUS Ha IJIOCKOCTH U B HPOCTPAHCTBE,
IOBOPOT, TpeoOpa3oBaHMe M0A00UsA, TMONOOHBIE (UTYpBI; yMeHue
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUIYpBI, B TOM YHUCIIE B IMPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOILIEHUS NpU
pelIeHUH 3ajJlad; HaXOAWTh T'€OMETPUUYECKHE BEJIMYMHBI ([UIMHA, Yrod,
IUI0IIA/Ib, 00bEM) MTPU PEIICHUH 3a/1a4 U3 APYTUX YUeOHbIX MPEIMETOB U U3
peanbHOM KU3HU; YMEHUE BBIUUCIIATh T€OMETPHUUECKUE BEIMUUHBI (JJTMHA,
yroJ, IJIOIIaab, 00beM, IO MOBEPXHOCTH), UCIOJIb3YS H3Yy4YE€HHBIE
(GopMynIBl M METONbl, B TOM YHCJE: IUIONIAAb MOBEPXHOCTH HMHPAMUJIBbI,
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OpuU3Mbl, KOHYyca, [HMIMHApA, IUIOMAAL cdepsl; o0beM  Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJlJIeNeNuIeaa, MUPaMUAbl, TPU3MBL, IMIHHIPA,
KOHYCa, IIapa; YMCHHE HAXOIUTh OTHOIIEHHUE 00BEMOB TIOJOOHBIX PUTYP

12 YMeHue ornepupoBaTh MOHATHSAMU: MPSMOYTOJIbHAS CHUCTEMa KOOPIWHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa Ha YHCIO, pa3JIOKEHHWE BEKTOpa Mo 0Oa3ucy,
CKaJSIpHOE TIPOM3BEACHHE, BEKTOPHOE TPOM3BEACHHUE, Yroll MEXIY
BEKTOpaMU; YMEHUE UCII0Ib30BaTh BEKTOPHBINA U KOOPAUHATHBIN METO [Tt
pelIeHus: FTeOMETPUYECKUX 3314 U 3a/1a4 IPYTUX YYEOHBIX MPEIMETOB

13 YMeHne BrIOMpaTh MOAXOSAIINN METO 71l PEIICHUs 3a7a4ui; TOHUMaHUE
3HQYUMOCTH MAaTE€MaTUKU B HW3YYCHUHM TPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBICHUH; YMEHHE paclo3HaBaTh IPOSBIICHHE 3aKOHOB
MaTeMaTUKHU B UCKYCCTBE, YMEHHE MPUBOIUTH MTPUMEPHI MAaTEMATHUYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MareMaTn4eCcKoN HayKu

[Iepedensb 3meMeHTOB coaepkanus, npoBepsieMbix Ha EI'D
M0 MaTeMaTuKe
Kon [IpoBepsieMblil 37IEMEHT COJIEPIKAHUS
1 Yucna v BEIYMCICHUS

1.1 HarypanbHubie u nenbie yncna. [IpuzHaku 1eIMMOCTH HETbIX YHCEIT

1.2 Panmonanenpie uywcia. OOBIKHOBEHHBIE M JICCSATHYHBIC APOOH, IPOIEHTHI,
OECKOHEUHBIC TIEPUOAUYECKHE TPOOH

1.3 ApubmMeTnuecKkuii KOpeHb HaTypaabHOU cTeneHu. JleicTBUs ¢ apudMeTHIeCKUMU
KOPHSIMU HaTypaJIbHOW CTENEHU

1.4 Crenenp ¢ menbiM TnokazaresnieM. CreneHb € palMOHAIBHBIM IOKa3aTesieM.
CaolicTBa CTENECHU

L.5 CHuHYyC, KOCMHYC M TaHI€HC YHUCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apPKTAaHI'€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudwm umcna. JlecaTuynble U HATypaibHbIE JOTapUDMBI

1.7 JeiictBuTenbHple uynciaa. ApudMeTHYecKue Omepanuud ¢ JeHCTBUTEIbHBIMU
yucnamu. [IpubnikeHHbIE BBIUMCICHUSA, MPABWIA OKPYITICHUS, MPUKUIKA U
OIIEHKa PE3yNbTaTa BbIUYNCICHUI

1.8 IIpeobpa3oBaHue BoIpaKeHUI

1.9 KowmriekcHble yncna

2 VYpaBHEHMS 1 HEPABEHCTBA
2.1 [enbie U ApoOHO-paIIMOHATBHBIC YPABHEHHS
2.2 HppanunonanbHble ypaBHEHUS
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2.3

TpuroHomerpudeckue ypaBHEHUS

2.4 [Toxa3arenbHble U Iorapu(pMUIECKHE YPaBHEHUS
2.5 [enpie u 1poOHO-paITMOHATBFHBIC HEPABEHCTBA
2.6 HppaunonanbHble HEPABEHCTBA
2.7 [lokazarenbHble U JOrapu@MUUECKre HEPaBEHCTBA
2.8 TpuroHomeTpu4ecKkue HepaBeHCTBA
2.9 CucreMbl U COBOKYTHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 | YpaBHEeHHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. Onpenenurenb MaTpullbl
3 OyHKIMU U TpaduKH
3.1 OyHkuMs, cnocoObl 3amanus QyHkiuu. [papux QyHkuuu. BzanmHo oOpaTHbIE
¢bynkuun. YetHsle u HedeTHble GyHkumu. [leproanueckue GyHKIMN
32 Ob6nactp ompeneneHUss U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢yHkuumm.
[IpomexyTku 3HakomocTossHCTBA. [IpOMeXyTKM MOHOTOHHOCTH  (DYHKIIMH.
MaxkcuMyMbl 1 MUHUMYMBI (QyHKIUH. HaunOombilee M HauMeHbllee 3HAUYEHUE
(YHKIIMY Ha IPOMEKYTKE
33 CrenenHast (pyHKIMsI ¢ HaTypaJdbHBIM M IIEJBIM TOKa3zareneM. Ee cBoicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEIICHH
3.4 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH
3.5 [TokazarenbHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA B rpaduKH
3.6 Toukn pa3peiBa. AcuMnToThl TpadukoB ¢GyHKIUA. CBoicTBa (YHKIIHUH,
HEIPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS MIOCIIEI0BATEILHOCTEN
3.8 Apugpmernueckas u reomerpuueckas nporpeccuu. @opmyra CiI0XKHbIX IPOLEHTOB
4 Hauana maremaTnueckoro aHanusa
4.1 [IpousBonHas pynkuuu. [IpousBoaHble AEMEHTAPHBIX (QYHKIIHHA
4.2 [IpuMeHeHre TPOU3BOAHOM K HCCIENOBAHUIO (PYHKIHMH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHne HaubobIIero 1 HAaMMEHbIIEro 3HaueHUs! (PyHKLIHUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHokecTBa U JIOTHKA
5.1 MHoecTBO, onepanuy HaJl MHOXecTBaMU. Jluarpammsl Oiinepa - Benna
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5.2 Jloruka

6 BepositHoCTh U cTaTuCTHKA

6.1 OnucarenpHas CTaTUCTAKA

6.2 BepositHoCTh

6.3 KomOunaropuka

7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tenma 1 NOBEPXHOCTH BpalICHUS
7.5 KoopanHaTsl 1 BEKTOPBI

4. OBBEM YYEBHOT'O IIPEJIMETA Y BAJIbl YYEEHOM PABOTHI

Bua yueOHo# padoThl

O0BeM B yacax

O0beM yueOHOro nmpeamMera 369
B TOM YHCJIE:
OcHOBHOE coJiepKaHue: 292
- VYpok 186
— TlpakTuueckue 3aHATUSL 106
IIpodeccronabHO-OpUEHTUPOBAHHOE COAEPKaHUE (ColepKaHUE 20
TIPHUKIIAJTHBIX MOJTYJICH):
- VYpox 10
— TlpakTuueckue 3aHATUSL 10
Koncynpranuu (mepen 5K3aMeHOM ) 2
CamocTtosrensHas paboTa (Bcero) 51
IIpomeskyTouHas arrecTauus B gopMe 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 BHABI AeSITEJHHOCTH 00yIAI0IIHXCSI
YueOHOro 4acoB y T ABLA y T
npeaMera
Paznen 1. Aareopa
1.1 | Yncaa n 24/8 | Ypok
BBITMCIICHUS. 1. PanioHasnbHbie yncia. [IporeHTsI. OrmepupoBarh TOHATHAMHU: PAIHOHATIBHOE YHCIIO, OECKOHEYHas
Harypanbnbie u nenbie yrcna. OOBIKHOBEHHBIE U AECSITUYHBIE IPOOH, | Mepuoandeckasi poOb, MPOLEHTHI;
OeckoHeuHbIe epruoandeckue aApoodu. [IpruMeHenne apodei u
MPOLEHTOB ISl pelleHHs NPUKIIQJAHBIX 33a]1a4 U3 Pa3IMYHbIX OTpaciei
3HAHUH U peasbHOM KU3HU.
2. JelicTBuTenbHbIe 4Kcna. PalnMoHaJIbHBIE W MppalMOHANbHBIE 4Mcia. | MppaumoHambHOe M JACHCTBUTENBHOE — YHCIO;  MOAYJIb
Aqu)MeTH‘IeCKHe onepanun ¢ HeﬁCTBHTeHbeIMH YyHuCJIaMH. MO)IyJ'[I) ﬂeﬁCTBI/ITeHBHOFO qucia, UCIIOJIb30BAaTh JTHU IIOHATHUA npu
JISUCTBUTEIHHOTO YHCIIa U €r0 CBOMCTBA. MPOBEICHUH PACCY)KICHUIH U J0Ka3aTelIbCTB, MPUMEHSTh JIpoOU U
MPONECHTHI JJId PCIICHUA MNPUKIAJAHBIX 3alad U3 Pa3JIndHbIX
oTpaciieil 3HaHWH M peanbHOW kH3HU. CBOOOIHO ONEPUPOBATH
MOHATHSIMH: pallMOHAIIBHOE YHUCIIO0, OECKOHEYHas MepUOANYecKast
IpoOb,  MPOLEHTHI, HPPALMOHAIBHOE  YUCIO, MHOXKECTBA
PaLOHAILHBIX U JEeHCTBUTENBHBIX YHCel, MOAYTb
JIEUCTBUTEIBHOIO YHCIa.
3. Apudmernueckuii KOpeHb HATYPAJILHOM CTENIEHN U €ro CBOMCTBA. dopmynupoBath, 3aMKChIBaTh B CUMBOJIHYECKOW (opme u
UCIIOJIB30BaTh ~ CBOMCTBA KOPHA N-OM  CTENEHHM  JJIA
npeoOpa3oBaHMs BBIPAKECHHH.
4. CreneHb ¢ pallMOHAJIBHBIM U ACHCTBUTENBHBIM NoKa3zaTensaMu. CreneHs | GopMynmupoBaTek  ONpeneneHHe CTENeHH C  PaldOHaIbHBIM
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 JOrapuGMUUECKUX BBIPAKESHHUH.
6. JlecsaTiyHbIe M HATYpaJbHBIE JOrapH(MBbIL. JlaBaTb onpezeneHne AeCITHYHOro H HaTypalbHOro Jlorapudma.
7. IpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHUE: JlaBaThb ompezneneHusl CHHYyca, KOCHHYycCa, TAaHTC€HCAa M KOTaHI€HCa
CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC YHCIIOBOI'O apryMEHTa. YHCIIOBOTO apryMeHTa;
8. CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTA. JlaBaTb ompezenieHUs] CHHYCa, KOCHHYCa, TaHI€HCa M KOTaHIeHca
YHCIIOBOTO apryMeHTa;
9. ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMEHTa. JaBaTp omnpeneneHHss apKCHHYca, apKKOCHHyca M apKTaHIeHCa
YHCIa.
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10.

IIpodeccrnonanbHO OPUEHTHPOBAHHOE COEPKAHME.

KomrmnekcHple uncna. ApudMeTHyecKkue ornepanyuy ¢ KOMITIEKCHBIMH
yucnaMu. AnreOpandeckas W TPUTOHOMETpUYecKas (OpPMBI 3alHCH
KOMILIEKCHOT O YUCIIA.

OnepupoBaTh TOHATHSAMH: KOMIDIGKCHOE YHCIO 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 cteneHn U3 KOMIUIEKCHOTO YHUCHA. [Mpumenste ¢opmyny MyaBpa M mHoly4daTh TpeACTaBICHHE O
KOPHSIX N-0if CTETIeH! U3 KOMIUIEKCHOI'O YHCIA.

12. [IpuMeHeHnEe KOMIUIEKCHBIX YHCeN sl pemieHus (U3UUECKHX | | 3HAKOMUTHCS C TIPUMEpaMu MPUMEHEHHs KOMIUIEKCHBIX YHMCElN JUIs

TCOMETPHUUCCKUX 3a1a4.

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

IIpakTHyeckoe 3aHsiTHE

13. [IpuMeHeHMe TPU3HAKOB JACIMMOCTU IIENBIX 4HCeN, HauOompnmi | OnepupoBaTh TOHATHAMHU: HATypajdbHOE M IIEJI0€  YHUCIIO,
o6umii nemurens (nanee - HOJI) n Haumenbuiee o01ee KpaTHOE (JAIEE | MHOMKECTBO HATYPATbHBIX M IENbIX Yncel. Mcrnonp30BaTh IPU3HAKH
- HOK), octaTkoB o Mmoxysto, ainropurMa EBkiuna i pemeHus 3aaad JETUMOCTH IIENBIX YHCen; octatku no momymo; HOJl u HOK
B LEJIBIX qHCIIAX. HaTypaJIbHBIX YHUCEll; alropuT™M EBKIuza s pelueHus 3ajad.
3al'II/ICI)IBaTI) HaTypaanble yuciia B Pa3JINYHBIX MNO3UIHOHHBIX
CcHCTEMaX CUHMCIICHHS.
14. Crenenp ¢ mensiM mokasateneM. bunom Heiotona. Mcmonp3oBanue | 3HaTh ONpeeNeHHE M CBOWCTBA CTEICHHU C LIENBIM ITOKa3aTeNeM.
noaxopsed GopMbl 3amucH ACHCTBUTENBHBIX YHCEN IS PELICHHs
NPaKTHYECKUX 3334 U MPEACTaBICHUS JAHHBIX.
15. [IpubmkeHnHple BbluKMcieHus. [lpaBuna okpyriieHus, npukuaka u | Vcrmonb3oBaTh MpuOIMKEHHBIC BEIYUCICHHS, TIPABHIIIa OKPYTIICHHS,
OLIEHKa PEe3YJIbTaTa BEIYMCICHHH. MPUKHUJIKY U OLICHKY Pe3YJbTaTa BEIYMCICHHIA.
16. IpodeccnoHaibHO OPUEHTHPOBAHHOE COEPKAHNE: 3HAKOMUTHCS C TIPUMEPaMU MPUMEHEHHs] KOMIUIEKCHBIX YHCEI JUIs
MIPUMEHUTh KOMIUIEKCHBIC YMCIIa JUIs PEIISHNUS 3a/1a4. peLIeHHs FTEOMETPUYUECKHUX U (PU3MYECKUX 3a7ad.
1.2 | YpaBHeHus u 40/18 | Ypok
HepaBeHCTBA. 17. ToxzaecTBa M TOXICCTBEHHbIC IPeoOpa3OBaHHs. YPaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCHIBHBIC YpaBHEHUS U ypaBHeHus-ciencTus. | ONepupoBaTh MOHATUAMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHCTBO, peliieHre HepaBeHCTRA. PaBHOCHUIIbHBIC YPABHEHUS U YPABHEHHUS-CIIC/ICTBUS, PABHOCHIIbHBIC
HEPaBEHCTBA;
18. OCHOBHBIE METOJIbI pEIeHUs] UEJIbIX U JIPOOHO-pAlMOHANBHBIX | ONepupoBaTh MOHATHSIMHU MHOTOUICH OT OJTHOM MEPEMEHHOM, ero

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

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

Pemenne cucreM ITMHEWHBIX ypaBHEHUN. MaTpHiia cUCTEMbl TMHEHHBIX
ypaBHeHU#. OmpeneauTesb MaTPULbl 2 X 2, €10 TEOMETPUUECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €r0 3HAYEHHS, MPUMEHEHHE OIpPENeTUTENs
JUTSl pEIICHUsI CUCTEMBI TMHEUHBIX YpaBHEHUH.

OHepI/IpOBaTI) MNOHATHSAMM: CHCTEMa JIMHEHHEIX ypaBHeHI/II\/’I,
Martpuna, ornpeaAciaInTe/ib MaTpUlbl. Hcnonp30BaTh CBOMCTBA
ONpeaACIUTECIIA 2%x72 JUIA BBIYMCIICHUSA €TO 3HAYCHUA, IPUMCHATH
OMNPECACITUTECIIN I pEIICHHUA CUCTCMbI JIMHEHHBIX ypaBHeHPIfI.

20. Cucrtema M COBOKYITHOCTh YpaBHEHHMH M HepaBeHCTB. PaBHocwibHbIe | OmepupoBaTh MOHSATHSMH: CHCTEMAa M COBOKYITHOCTb YpaBHEHHUH U
CHCTEMBI U CUCTEMBI-CIICAICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA. HEpaBEHCTB; PEIICHNE CHCTEMBI WITH COBOKYITHOCTH; PaBHOCHUJIbHBIC
CHCTEMBI U CUCTEMBI-CIIEICTBHS.

21. YpaBHeHMs, HEPaBEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupatrs  croco0  pemieHMs ~ 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 KOMOWHHMPOBaHHBIE 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, COJAEPKAIIMX CTENEHH ¥ | BBINONHATH NpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUH, COIEepIKALIIX
KOpHH. CTEINEHHU C pallMOHAIbHBIM MOKA3aTEIEM.

26. [NokazarenbHbIe ypaBHEHUSI. Hcnonb3oBaTh E(pOBbIE pecypehl [is IOCTPOCHUS rpaduka
MoKa3aTelbHOU (QYHKIMU U U3ydeHus e€ cBoicTB. Haxomuts
pelIeHHsI TOKa3aTeIbHbIX YPaBHEHUH.

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

28. OCHOBHBIE METO/IbI PELIEHUs TOKA3aTEIbHBIX HEPABEHCTB. [IpyMeHATH CBOMCTBAa MOKA3aTeNbHOH (YHKIMHM K pELICHHIO
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 (POPMYIIBL. IIpuMeHATh OCHOBHBIE TPHUI'OHOMETpPHUYECKHE (HOpMYNBI I
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 PEIIEHNSI TPUTOHOMETPUIECKNX YPABHEHHH.

THUITOB TPUTOHOMETPHUECKUX YPaBHEHHH.
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35. OCHOBHBIE METO/BI PELICHHS TPUTOHOMETPHYECKNX HEPABEHCTB. [IpumenaTs GOpMyYNIBI TPUTOHOMETPHH ISl PELIEHHS OCHOBHBIX
THUITOB TPUTOHOMETPHUYECKHUX 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 mokasarenbHbIX ypaBHEHUH HaxoauTs penieHust mokazaTelbHbIX YpaBHEHHH.

38. Pemenne norapupmMudecknx ypaBHEHHH

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

THUITOB TPUTOHOMETPHUYECKHUX YPaBHEHHI

40. IIpodeccuonaibHO OPHEHTHPOBAHHOE COAEPKAHHE:

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

41. PemieHre TpUTOHOMETPHUECKUX HEPABEHCTB.

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

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

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

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

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

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

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

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

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

MOKa3aTeneM.

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

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

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

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

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

TPUTOHOMETPHYECKNX (DYHKIIMHU U U3y4EHHS UX CBOMCTB.

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

I'paduueckue MeTons! peneHns 3a1a4 ¢ napaMeTpamMH.

HpaKanecxoe 3aHATHE

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

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

Haugama
MaTeMaTHYECKO
ro aHajan3a.

36/18

Ypox

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

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

IPOTPECCUH.

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

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

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

63. AcuMNOTOTHI TPaUKOB (DYHKIIHH.

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

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

reOMETPUUYECKUI U (PU3NUECKHUIA CMBICIT IIPOM3BOHOMN JUIS PEILICHUS
3az1a4.

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

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

3JIEMEHTapHOr'0 UCCIIEOBaHUS U CBONCTB KOMIIO3UIIHY.

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

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

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

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

72. IIpodeccrona/IbHO OPHEHTHPOBAHHOE COJlePKAHUE: IlomygaTp mpencTaBIeHME O 3HAYCHWW BBEACHUS ITOHATHSA
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Unrerpan. ['eomeTpryecKuii CMbICT HHTETpaa. UHTETpaja B pa3BUTHU MAaTEMAaTHKH.
73. [puMeHeHne WHTeTpalia Ui HAXOKACHUS TUToIaneH ockux ¢uryp. | HaxomuTe miomany riockux (GUIryp ¢ IOMOLIBIO OMpeneEHHOrO
UHTErpaJa.
74. [puMeHeHne WHTerpana Uil HAXOXKACHUS 00bEeMOB reoMeTpuueckux | HaxomuTp miomamu miockux GUryp u o0bEMBI TEll ¢ MOMOIIBIO
Tedl. OIpeIeIEHHOr 0 HHTErpaa.
75. Juddepennmansapie ypaBHEeHNS OnepupoBath HOHATHS AU epeHIInaTbHbIE YpaBHEHUS
76. MareMaTHuecKOe MOJICTUPOBAaHHE PEATBHBIX MPOIIECCOB C MOMOIIBI | 3HAKOMHUTBCS C MAaTeMATHYECKUM MOJCIUPOBAHHEM Ha MpPHMEpe
i hepeHINATBHBIX YpaBHEHHUH. i depeHInanTbHBIX ypaBHEHUH.
IIpakTHyeckoe 3aHsiTHE
77. IIpodeccuonaabHO OPMEHTHPOBAHHOE COIEPKAHME: UCIIOIb30BaHNE
OPOTPECCHH IS PEIICHHS PEabHBIX 3a/1au MPUKIATHOIO XapaKTepa.
78. MeTon HHTEPBAIIOB JUTs pellieHus HepaBeHCTB. [IpiuMeHeHne CBOMCTB
HETIPEPhIBHBIX (DYHKLUI IS pelieHus 3a1ay.
79. [TponzBoaHbie dneMeHTapHbIX QyHKIM. [Ipon3BoaHAas CyMMBI, BbaucnsaTe IpOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO H
IIPOM3BEJIEHUS U YACTHOIO. CIIOKHOH (DYHKLIUH.
80. BbaucnsaTe NpOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO H
HpOH3BOllHaﬂ CYMMBI, IIPOU3BEACHUS U YACTHOI'O. o
CIIOHOM () yHKIUH.
81. [IpumeHeHne MPOU3BOAHON K UCCIIEOBAHUIO (DYHKIMH Ha Hcronb3oBaTh MPOW3BOJAHYIO Uil HCCIeNOBaHHs (YHKIMH Ha
MOHOTOHHOCTD ¥ 9KCTPEMYMBI. MOHOTOHHOCTB U 9KCTPEMYMBIL.
82. N Hcnonp30BaTh NPOM3BOIHYIO Uil HAXOXKICHUA HAWIYYIIErO
Pewienvie npuxiagseix 3amad. [IpumeHeHre Mpou3BOMHOMN YISl HAXOXKACHUS
pEIIeHNUS B IPUKIIAJHBIX, B TOM YHCJIE COLUATIbHO-3KOHOMHYECKUX,
HaWTy4ILIero pelleHys B NPHKIAIHBIX 3a4a4aX, TS ONpeeIeHHs CKOPOCTH 1
. 3ajjayax, U1 ONpPEHENICHHUS CKOPOCTH M YCKOPEHHs Ipolecca,
YCKOPEHHSI TPOLIECCa, 3aIaHHOr0 (POpMYIIOi Witk rpaduKoM. .
3a/laHHOTO (POPMYIIOii HITH TpaHKOM.
83. BhIUKCICHHE OIpPEACIeHHOro MHTerpasa 1o ¢opmyne Herorona- | HaxomuTs nepBoobpaskbie s1eMEHTapHEIX (YHKUMI U BEIYHCIATH
JletiOHuIA. uHTerpai no Gpopmyne Hetorona— JleiOHuma.
84. [pumeps! pemennii audGpepeHuanbHbIX YpaBHEHHA.
85. [Iprmeps! pernennii quddepeHnnanbHbIX ypaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jioruka 86. MHOXeCTBO, OIlepallii HaJl MHOXKECTBaMH U UX cBoicTBa. JJuarpammel | CBOOOZHO ONEpHPOBaThH MOHATHAMH: MHOXKECTBO, ONEpallud HaJ
Oiinepa-Benna. MHOXECTBaMHU.
87. Omnepanmy HaJT MHO)KECTBAMH U MIX CBOMCTBA. CB0OOOIHO OIIEpHPOBATH OIEPAIIH HAJ MHOXKECTBAMHU.
88. Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro  OOBEKTa,
CIIEJICTBHE, JIOKAa3aTeIbCTBO, PABHOCHJIBHBIC YPABHEHHSI. CBOOOIHO ONepUpOBaTh NOHATHAMH: ONpENeNiecHHe, TeopeMma,
YpaBHEHHE - CJIEACTBUE, CBOWCTBO MAaTeMaTHYECKOrO0 OOBEKTa,
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J0Ka3aTeJIbCTBO, PaBHOCWJIIBHBIC YPABHCHUA U HCPABCHCTBA.

IIpakTHyeckoe 3aHsiTHE

89.

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

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

90.

MHO)KeCTBO, ornepanuu HaJl MHOKECTBaAMU.

CB00OOTHO OMEpHPOBATH OMEPAIUH Hal MHOKECTBAMH.

Pa3nes 2. I'eomerpust

2.1

[Ipsimble
IUIOCKOCTH B
IIPOCTPAHCTBE

18/10

Ypox

91.

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

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

92.

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

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

93.

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

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

94.

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

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

95.

ITapannenbHOCTh MIIOCKOCTEH: NapaijiesibHblE IJIOCKOCTH, CBOWCTBA
NapajuieNbHbIX IIOCKOCTEN.

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

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

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

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

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

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

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

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

HpaKaneCKoe 3aHATHE

100.

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

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

101.

[lepnienauKyIsIp ¥ HAKJIOHHBIE.

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

102.

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

Pemarts CTepEOMETPHYECKHIE 3aJa4y,

TUTAHUMETPUIECCKHE (l)aKTLI U MCTOIBI.

HCTIONB3YS

103.

TeopeMbl KOCHHYCOB M CHHYCOB /ISl TPEXTPAHHOTO yIa.

Pemate mpuknmamHble  3amadm,
TEOMETPUYECKUX BEITHUMH.

CBA3AaHHBIC C HaXO0XICHHUCM
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104.

Teopema o Tpex NepHeHIUKYIIpax.

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

2.2

MHororpaHHuKu

10/10

Ypox

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

MHOIOTPaHHHKA.

106. | IMapannenenumnen, NpAMOYroNbHBIH Napasenenunen 1 ero cBoiictea. | PHCOBATh BBIMYKJIbIE MHOTOIPAHHUKH C Pa3HOM DiIepoBoii
KpaTuaiiiye myTn Ha IOBepXHOCTH MHOrOrpaHHuka. Teopema Jitepa. XapaKTEPUCTUKON; HCCIEI0BAaTh BO3MOXKHOCTH MONYy4YEHUS
Tpocrpanctennas reopema Iudaropa. pe3yabTaTa MpU BapbUPOBAHMM JaHHBIX. [lmaHUpOBaTH

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

107. | Tlupamupa: n-yrojpHas mNHUpaMuia, NpPaBWIbHAsS U yCEYCHHas
nupamuapl. CBolicTBa pebep U OOKOBBIX TpaHell NpaBUIBHOM
nmapaMuabl.

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

OKTadp, NOACKASAP U HUKOCAIAP.
109. | CummMmerpuss B TPOCTPAHCTBE. DIJIEMEHTHl CUMMETPUH MPaBUIILHBIX

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

HpaKTl/I‘leCKOC 3aHATHE

110. | MpodeccnoHaIbLHO OPHEHTUPOBAHHOE COEPKAHME:
BBIUHMCIIEHHE HJIEMEHTOB MHOTOTPaHHUKOB: pedpa, TMaroHaju, yriibl.

111. | IInomans GOKOBOM MOBEPXHOCTH NPH3MBL Beryucinurs 60KOBOH MOBEPXHOCTH MPU3MBI.

112. | TInomaap GOKOBOI MOBEPXHOCTU M MOJTHOM MOBEPXHOCTH HPSMOI
MIPU3MBL, IDIOMIA s OCHOBAHHM, TEOpeMa 0 OOKOBOM IMMOBEPXHOCTH Berumcnare miomaa MoBEpXHOCTEH MHOTOrPaHHHUKOB (NpU3MA,
TIPSMO#A TIPH3MBL. MIMPaMHKa), TEOMETPHUIECKUX TEN C IPUMEHEHHEM (OPMYIIL.

113. | IDromaas OOKOBOH MOBEPXHOCTH H IIOBEPXHOCTH MPABUIBHOM ITMPAMHIBL,

TEeOpeMa O TUIOIIA/IH YCEUSHHOM MMPaMUIbL.

BbrumcnsTe TIOMAAM TOBEPXHOCTH MPABWIBHOW IMHPaMUIbI,
TEOMETPUUECKHX Tel C MPUMEHEHNnEM (hopMyII.
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114.

CUMMCETpPUA
CUMMCTpPUA

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

2.3 | Bexropsl u 4/4 | Ypok
KOOp/IMHATRI B 115. | IloHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOH BEKTOp, [UIMHA HEHYAeBoro | OnepupoBaTh TOHATHAMHU: BEKTOP Ha IUIOCKOCTH M B
MIPOCTPAHCTBE.
pocTp BEKTOpa, BCEKTOPBI KOJIJIMHCApHBIC, COHAIIpaBJICHHBIC u MIpOCTPaHCTBE; KOMIIJTaHapHBIC BEKTOPBI. HpI/IBOIlI/ITB
TNPOTHBOIONOXHO ~HANPABICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepbl (U3HUCCKHX BEKTOPHBIX BelMYMH. OCBanBaTh
JlelicTBUSL ¢ BEKTOpaMH: CIOKEHHE M BBIYUTAHHE BEKTOPOB, CYMM2 | ppapina BBIIONHEHHS AeHCTBHIl CAOKEHHS M BHIYMTAHHS
HECKOJIBKMX BEKTOPOB, YMHOXKEHHE BekTopa Ha 4ymcio. CBoiicTBa
N BEKTOPOB, YMHOXXEHUsI BEKTOpa Ha uHcio. JlokasbiBaTh
ClloKeHUsI BeKTOpoB. CBOWCTBa YMHOXXEHHMsI BEKTOpa Ha YHCIIO. N
NpU3HaK KOMIUIAHAPHOCTH TpPEX BEKTOpOB. JloKa3bIBaTh
[onsiTHe KOMMIaHapHBIE BEKTOPHI. [IpH3HaK KOMIUIAHAPHOCTH TpPEX 5 g
BexTopoB. IlpaBuno mapamienenunena. Teopema o pasnoxkenun | LCOPCMY O PasiOKCHHH JIOOOrO BCKTOpa MO TPEM JaHHBIM
BEKTOpa I10 TPEM HEKOMILUIAaHAPHBIM BEKTOPAM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IIpsiMoyronbHasi cucremMa KOOpJAMHAT B TpocTpaHcTBe. KoopnmuHaTel | BeromMHHTE onpeneneHne cKaasipHOrO yMHOXKEHHS U €rO CBOMCTBA.
BekTopa. CBA3b MEX Iy KOOPIAUHATAMHU BEKTOPA U KOOPAWHATAMHU TOYEK. | BRIUMCIATH C MOMOIIBIO CKAJIIPHOI'O YMHOKCHMS JIIMHBI BEKTOPOB,
VYron mexny Bekropamu. CKasipHOE MPOU3BEICHHE BEKTOPOB. YIIBI  MOXAY HAMH, YCTAHABIMBATH  IEPICHIMKYISPHOCTD
BEKTOPOB.
IIpakTHyeckoe 3aHsITHE
117. | Omnepamyu HajJ BEKTOPaMH, 3aJaAHHBIMH B TIPOCTPAHCTBE.
Bekropsl B npocrpanctBe. Omepanuu Hajx BeKTopamH. BekropHoe
YMHOEHHE BeKTOpOB. CBONCTBAa BEKTOPHOI'O YMHOXKCHHUSI.
118. | IIpsimoyronbHasi cucremMa KOOpJHMHAT B TPOCTpaHCTBE. KoopauHaThI
BekTopa. Pasioxenue BexkTopa mo 6asucy. KoopanHaTHO-BEKTOpPHBIH
METO/] TIPY PEIIEHUN TEOMETPUIECKUX 3aa.
2.4 | Tena BpammeHus 12/20 | Vpok
119. | IoHATHA: OUIMHAPHYECKAs MMOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTH, | CBOOOAHO OIIEpUPOBATH TIOHATHUAMMU: LUIHHIpHYECKas
obpa3zyromue noBepxHocTed. Tena BpalleHWs: NWIMHIP, KOHYC, | MOBEPXHOCTh,  HWIMHIApP. M3ydaTe  cHnocoObl  HONy4YeHHUs
yCeueHHBIH KOHYC. LWJIMHAPUYECKOI OBEPXHOCTH, MWINHAPA. M300paxaTs HUIHHAP
U €70 CEYEHHMS TIOCKOCTHIO.
120. | Ioustus: map, chepa, cheprueckas HOBEPXHOCTb. CB00O/IHO OMEPHUPOBATH MOHATUSIMU: cepa U IIap, IEHTP, Paauyc,
muamerp cdepsl u  mapa. DopMmynupoBaTh  ONpEAEIEHHE
KacaTeJIbHOH TUTOCKOCTH K chepe. JloKka3pIBaTh TEOPEMEI O CBOICTBE
U TIpU3HAKe KacaTeNbHOW IUIOCKOCTH. BrIBOAMTH (opmyriy s
BEIUMCIICHHS TUTOIIAIN Chephl depe3 paaimyc chepsl.
121. | B3auMHOe pacnoiiokeHue cepbl U IIIOCKOCTH, KacaTellbHas INIOCKOCTh | MccnemoBaTh B3aMMHOE PACONOKEHUE CPEephl U TIOCKOCTH.

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

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

CBOOONHO ONEpPUPOBATh TMOHATHAMH: O00BEM Tena, OO0BEM
OPSMOYTOJILHOrO Tapasuienenumena. OopMyIUpOBaTh OCHOBHBIE
cBolicTBa  00BEMOB.  JlokaspiBaTh  Teopemy 00  0OBEME
OpSIMOYTOJIBHOTO  TMAapasuleNienumnea,  CIeNCTBHS U3 Heé.
Jloka3biBaTh TeOpeMy 00 00BbEMe HAKIIOHHOW MPHU3MBI Ha TPUMEPE
TPEYroJIbHOM MPU3MBI U IS IPOU3BOIBHOMN MTPU3MBI.

123.

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

124.

[ocTpoeHne ceueHrit MHOrOrpaHHUKOB U TEJl BPAIlCHUS:

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

Crpouts ceuenus. PemaTh crepeoMerpuueckde 3a7adyd  Ha
JIOKa3aTelbCTBO  MAaTEeMAaTHYECKUX  OTHOIICHHM, HaXOXKIEHUE
TCOMETPUUYCCKIX BEIMYUH (IUIMH, YIJIOB, IUIONIAnCH, 0OBEMOB).
Hcnonp3oBaTh OpPH  PEILIEHHH  CTEPEOMETPHUECKHMX  3a7a4
HHaHI/IMeTpI/I‘{eCKHe (baKTLI U MCETOABI. HpOBOZlI/ITb JIOTUYECCKH
KOPPEKTHBIE  JO0Ka3aTeJbHBIC PACCY)KACHUS TIPH  PEIICHUH
CTEPCOMETPHUYUCCKUX 3a]1aY.

HpaKTl/I'leCKOC 3aHATHE

125.

O0beM. OObeM MupamMH/IbL.

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

126.

O0beM. OObeM LUITUHIPA U KOHYCA.

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

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

127.

OO6mem mapa 1 MapoBOro CerMeHTa.

CB00OHO OTIEepPHPOBATH MOHATHUSAMH: IIAPOBOI CEIrMEHT, IIapOBO
CIIOH, IIapOBOI CEKTOpP, OCHOBaHUE M BBICOTA CETMEHTa, OCHOBaHHUE
¥ BBICOTA LIAPOBOTO CIOS. BBIBOIUTE (OPMYIBI I HaXOXKICHHS
00BEMOB IIAPOBOTO CErMEHTa, WLIAPOBOIO CEKTOpA, IUIOIATN
cdepsl. JlokazpBaTh TeopeMy 00 00bEMe mapa.

128.

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

Pemats pocTlie 3a1auy, B KOTOPHIX (PUI'YPHPYIOT KOMOWHAIMH TeI
BpaIlleH!s] © MHOTOTPaHHUKOB. VICIONb30BaTh Ipy pelieHnH 3aad,
CBSI3aHHBIX CO cepodl W IMapoM, IUIAHUMETpHdeckne (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. | DnemenTapubie coObITHA. BeposTHOCTH — cilydailHOro coObITHS. | BBIIensTh ©W  ONMCHIBATH  CiydaiiHBIE COOBITHS B
Cny4aiiHple 9KCIIEPUMEHTHI  (ONMBITBI) M CIyYaiiHble  COOBITHS. | CIy4aiHOM OIIBITE. DopMynTMpoBaTh YCIIOBHS
DneMeHTapHBIe  COOBITHS  (MCXOIBI). BeposATHOCTs  ciydaitHoro | MPOBEACHHS CilydaiiHoro ombita. Haxonuts BeposTHOCTH
coObITus. biu3ocTe WacToTel W BeposITHOCTH coObITHi. CiyuaiiHble coObITHIT B OIIBITAX ¢ PaBHOBO3MOXXHBIMHU
OIIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMM. SJIEMCHTapHBIMH HCXOMAMH.

140. | Omepammuut  Hax  COOBITHUAMU: repeceyeHue, ob0bemuHeHue, | Mcmonp30BaTh auarpaMMbl Diiiiepa u BepOabHOE ONMMCAHKE
NPOTHBOMNOJIOKHBIE  coObITHA.  [uarpammbr  Diiepa. @Dopmyna | cCOOBITHI TPH BBHIMOJIHEHHW ONEpalyii HaJ COOBITHUSMH.
CIIOKEHUSI BEPOSITHOCTEH. Pemare 3asaun, B TOM 4HCIE C WCIIOJIb30BAHHEM JIEpeBa

CIyJallHOro ombITa, (GOPMYT CIOKEHHUS U YMHOXKCHUS
BEPOSTHOCTEH

141. | YcnoBHas BEpOSTHOCTS. YMHokeHue BeposiTHocTed. JlepeBo | Pemate 3amauum, B TOM 4YHCIEe C UCIOJIb30BAaHUEM JEpeBa

CIIy4alHOT' O DKCIIEPUMEHTA. CIIy4allHOTO OIbITA U YMHOXXEHHUsS BeposTHOCTeW. Mcmomb3oBaTh
MPaBUIIO YMHOXKEHHS, U3ydeHHbIE KOMOWHATOPHBIE (HOPMYIIBI IS
MEPCUNUCIICHUA JJIEMCHTOB pa3JINMYHbBIX MHOXKECTB, B TOM YHUCIIC
3IIEMEHTAPHBIX COOBITHH B CIIy4aiiHOM OIIBITE.

142. | bunapHblii ciydaliHBI OIBIT (WCHBITaHHE), Yyclex U Heydada. | [lomp3oBaThest (OPMYITOH W TpeyroibHUKOM Ilackams mis

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

onpeeneHus yucia coderanuid. [Ipumensats Gopmyiy GuHOMa
HeptoroHa pmst mpeoOpa3oBaHus BblpakeHuWil. Pa3OuBarb
CJIOXHBIE AKCIIEPUMEHTHI Ha OTJENbHbIE UCTBITaHUs. Permath
3a/lauy Ha IMOUCK BEPOSITHOCTEH COOBITHII B CEpPUM UCTIBITAHUN

JI0 IIEPBOrO YCIE€Xa U B CEpUAX UCHbITaHUM bepHyuin.

HpaKTl/I‘leCKOC 3aHATHE

143.

YMHOxeHue BepoaTHocTell. [lepeBo ciygaifHOTo SKcrepuMeHTa. 2

144.

Cepusi He3aBUCUMBIX HcTbITaHui bepryium. ChyuaiiHbelii BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

Pa36uBaTh CIOXHBIE SKCIEPUMEHTHl Ha OTAENIBHBIC HCIBITAHUS.
Pemate 3amaum Ha TIOMCK BEPOATHOCTEH COOBITHI B CepUH
WCOBITAaHUH JI0 TIEPBOrO YCIEXa U B CEPUSX 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 (QYHKITHH.

3.2

HuckperHbie
ciyJaiiHble
BEJTMYMHBI

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 audepeHpoBanus. Perenue 3ama4 Ha
HaXOKAGHHE  INPOM3BOJAHBIX  JJIEMEHTapHBIX  (YHKLHH.
Pemienne 3amau Ha HaxoXAEHHE YIJIOBOro koddduimeHTa
KacatenbHOM K rpaduky QyHkumu. Pemienune 3amauy Ha
COCTaBJICHHE YpaBHEHHsI KacaTellbHOH K Trpaduky ()yHKIHH.
Pemenne 3a1a4 Ha HAXOXKJEHUE MPOMEXYTKOB 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 MepBOOOpa3HBIX  QYHKIWA.  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 hopmbl ipeacTaBneHus 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 o0ecreyeHue

B cootBerctBuum ¢ TpeboBanmsiMu PIOC COO K MarepuansbHO-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 KOTOPOW HMEETCSI BO3MOYKHOCTh 00€CIIEUUTh CBOOOIHBIN 10CTyM B IHTEpHET BO BpeMsI
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 TOKYMEHTAallMW, B TOM YHCJIE€ MMacropTa Ha CPelCTBa
00y4eHHst, ”HCTPYKITUH T10 WX MCIIOJIb30BAaHHIO U TEXHUKE O€301MacHOCTH;
— KommiekT yueOHO-MeToInYeCKO TOKyMEHTAIIH;
— @OHJ OLIEHOYHBIX CPEJCTB MO MPEIMETY;
— Komnexuust mndpoBsIx 00pa3zoBaTeIbHBIX PECYPCOB;
— DJEeKTpOHHBIE METOINYECKHE TOCOOUS [0 MAaTEMAaTUKE;

6.2 UndopmannonHoe odecrieyeHne peaanu3anum NporpamMmmbl

B Oubnuorteunsiii GoHI BXOIAT y4eOHUKH U3 (eaepaibHOTO IMepedyHs y4eOHUKOB,
JOTYIIEHHBIX K UCHOJIb30BaHUIO IPU Pean3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALIUIO
o0pa3oBaTeNIbHBIX MPOrpaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOMIEro, CpemHero ooIero
o0pa3oBaHUsl OpraHU3alUsAMU, OCYUIECTBISIOIIMMH 00pa30BaTEbHYIO JIEATEIBHOCTE U
YCTaHOBJICHHS MPEAETHLHOTO CPOKa MCIOIb30BAHUS MCKIIIOUEHHBIX YUeOHUKOB, YTBEPKIEHHOTO
npukazom Munnpocsemenus: Poccun ot 21.09.2022 N 858. (3aperucrpupoBano B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crymentam  Komnemxa  obecrieyen  goctyma Kk  yueOnukam  OBC  Jlawp
(https://e.lanbook.com/) (xomnekuuu "®IIY. Cpennero obmero o6OpazoBanusa. W3n-Ba
«IIpocBemenuey, "Akagemus". OOe00pa3oBaTelIbHBIC TPEAMETHI).

B o06pa3oBarenbHOM MpOLIECCe UCTIONB3YIOTCS IEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI
u3 ¢enepalbHOTO TMEpPeYHs DIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, OIMYIIEHHBIX K
UCIOJIb30BAHMIO  TIpU  pealu3alil  UMEIOIMIMX  TFOCYAApCTBEHHYIO  aKKpPEAUTAIIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpemHero ooOIero
oOpa3oBaHus, yTBEPKAEHHOTO mpukazoM Munnpocsemenus 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 YUPEXKACHUNW CPEIHETO

npodeccuoHaIbHOTO  oOpa3oBanusi, 1-¢ wu3ganme: OOMIECTBO ¢  OTPAHUYCHHOU
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATENBCKUN IEHTP «AKaneMusy», 2022r.

74


consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ

bammvakoB M.M. Maremaruka. 3agadHuk: ydeOHOE ToOcoOWe il CTYACHTOB CPEIHETO
npodeccuoHaIbHOTO  OOpa3oBanus. 1-¢  wuw3ganme: OOMmECTBO ¢  OTPaHUYCHHOM
OTBETCTBEHHOCTHIO OOpa3oBaTeIbHO-U3/1aTENLCKUI IIEHTP «AKagemus», 2022r.

DJIeKTPOHHBbIE 06pa3oBaTe/IbHbIE PeCypChl

Bepostraocts u cratuctuka 10. B 90P B10 npeacrasneno 8§ moaysneit Ha 34 akaJeMUYECKUX
yaca. O0muii nmepeueHr Momayneit: [lpeacraBieHne MaHHBIX M OMHCATENIbHAS CTAaTHCTHKA;
CrnydaiiHble OTBITHI M CIydaliHbIe COOBITHSA, ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU
ucxonamu; Oneparuu Haj, COOBITUSAMHU, CIIOKEHHE BEPOSITHOCTEH; Y CIIOBHASI BEPOSITHOCTD,
JIEPEBO CIYyYalHOTO OIbITa, (POpMysa MOJHON BEPOSTHOCTH W HE3aBUCUMOCTH COOBITHIA;
DneMeHThl KoMOnHaTOpukH; Cepuu Nocie0BaTeIbHBIX UCTbITaHu; CiydaliHbIe BETUYUHBI

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

BepostHocTs 1 cratuctuka 11. B D0OP B11 npeacrasneno 8 momyineii Ha 34 akaieMU4eCKUX
gaca. OOmui mnepeueHb Moayne: Maremarnueckoe OXHUIAAHHE CIydalHOW BEJIMYUHBL;
Jucnepcusi M cTaHAAPTHOE OTKJIOHEHHE CIy4alHOW BEJIWYMHBI, 3aKOH OOJBIIUX YHUCEI;
HenpepriBHble cityudaiiHble BenW4yuHbl (pacupenenenus). HopmanbHoe pacmpeneneHue;
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
pacnpenenenusa. OOO "CBEPOBPA3OBAHUE".
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