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1. TIOSICHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yue6Horo mpeamera OVYIIn.03 Maremaruka nmpeaHa3zHadeHa IS
U3yYeHHs] MaTEMAaTUKU MIPU peau3aluy CpeaHero o0Iero o0pa3oBaHus B Mpeieinax OCBOCHUS
IpOrpaMMbl  MOJATOTOBKH KBAIU(PUIMPOBAHHBIX PAOOUMX CHYXKAIUX IO CHEHHaTbHOCTU
29.02.10 KoncrpynpoBanue, MOJCIUPOBAHHE M TEXHOJOTHS W3TOTOBICHHUS H3ACIHNA JIETKOH
MIPOMBIIIUICHHOCTH (IO BHAAM).

YueOusrii npeamer OVYIIn.03 Maremarnka TpPUHAUIKUT TPEIMETHOH 00IacTu
"Maremaruka u nHpopmatuka" ®I'OC cpennero oo0mero oopa3oBaHus, U U3y4aeTCs B COCTaBE
00s13aTeNIbHBIX Y4€OHBIX IPEIMETOB 001IC00pa30BATEIBHOTO IIHKIIA.

[Ipeamer sBasieTcs nMpodUIBLHEIM IpeaMeToM obmeoopazoBatenpHoro nukiaa I[IICC3 u
u3ydaercs Ha yriryosenHoM ypoBHe OI'OC cpemnero obIero 06pa3oBaHus ¢ y4eTOM CrielH(PUKU
OCBaMBaeMOM CHEIHMATbHOCTH.

Pa6ouas mporpamma yae6Horo npeamera OVIIn.03 Marematuka (yriyOJIeHHBIN yPOBEHB )
paspaboTaHa Ha OCHOBe TpeOoBaHui K pesynbTatam ocBoeHuss PI'OC COO, a Takxke
denepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[IporpaMmMa 1o mMaTemMaTHKe yriIyOJIEHHOTO YpPOBHS Ui O0OydJarommxcsi pa3paboTaHa Ha
ocHoBe ®PI'OC COO c¢ y4eTOoM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHMM, NPEABABIAEMBIX K
MaTeMaTHYeCKOMy 00pa3oBaHWIO, W Tpaauluil poccuiickoro oOpa3oBaHus. Peamuzanus
OporpaMMbl 110 MaTeMaTHKe OOeCIeyMBaeT OBJAJEHHE KIIOUYEBBIMH KOMIETCHIUSIMH,
COCTaBISIIOLIMMHU OCHOBY JJIsi CaMOPa3BUTHs M HEMPEpPHIBHOTO 00pa3oBaHUSs, IIEJIOCTHOCTh
OOMIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH 0OYJaOIIHXCS.

B nporpamme mo MaremMaTHKe YYTEHbI WJEH W TOJOXKEHHS KOHUEHIMH Pa3BUTHUA
MaTemaTtuuyeckoro odpasosanus B Poccuiickoit denepanun.

[IpuknanHas 3HAYMMOCTh MaT€MaTUKHU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBISIOTCS
dyHIaMeHTalbHBIE CTPYKTYpPBI HAIIEro MHpa: MPOCTPAHCTBEHHBIC (OPMBI M KOJIWYECTBEHHBIC
OTHONICHHUS, (YHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOPHH HEONPEAECTCHHOCTH, OT MPOCTEUIINX,
YCBaWBAaE€MBIX B HEIMOCPEICTBEHHOM OIBITE, MO JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pPa3BUTHUS HAYYHBIX U TEXHOJOTUYECKUX UICH.

OAHOBPEMEHHO € pacIIUpeHUEM c@ep NPUMEHEHHS] MaTeMAaTUKH B COBPEMEHHOM
oOmiecTBe Bce 0oJiee BaXKHBIM CTAHOBUTCS MAaTEMAaTHUECKUN CTHIIb MBIIIJICHHS, TPOSIBIISIOIIUNACS
B OIIpPEJIeICHHBIX YMCTBEHHBIX HaBBIKaX. B mporecce n3ydeHnss MaTeMaTHKU B apCeHAI IPHEMOB
¥ METOJIOB MBIIIJICHHUS YeJIOBeKa €CTeCTBEHHBIM 00pa30M BKIIOUYAIOTCS MHAYKLIUSA U ACTYKIUS,
00001IeHNe W KOHKpEeTH3allus, aHalu3 M CHHTE3, KilaccuUKamus U cucTeMaTh3anus,
abctparupoBanre u aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUCHHH, MpaBUiIa HUX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX IMOCTPOEHHM, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHust (popMyIHpoOBaTh, 0OOCHOBBIBATH M JOKA3bIBaTh CYXKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUI CTUJIb MBINIICHHS. Benyrmas poib NPUHAISKAT MareMaTHKe B (DOPMUPOBAHHU
ANTOPUTMUYECKONW KOMITOHEHTHI MBIIIICHUS ¥ BOCITUTAHUHM YMEHHU JEHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEpLICHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBaTh HOBbIE. B mporecce pemieHus
3a/1a4 - OCHOBBI JIJIsl OpraHU3aluK yYeOHOH 1eATeIbHOCTH Ha yPOKaX MaTEMAaTHKH - Pa3BUBAIOTCA
TBOpYECKAs U MPUKJIaTHAs] CTOPOHBI MBIIIUICHUSI.

OOyueHne MaTeMaTHKe JaeT BO3MOXHOCTb pa3BUBaTh y OOyYamomUXcs TOYHYIO,
panroHaNBHYI0 M WH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOAIINE S3bIKOBBIC,
CUMBOJIMYECKUE, TpapUuecKue CpencTBa Ui BBIPAKEHUS CYXKICHHM M HarlgJHOTO UX
MIpe/ICTaBICHHUS.

Heo6xoauMbpIM KOMIOHEHTOM O0IIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
oOmiee 3HAKOMCTBO C METOJAMU IMO3HAHUS JIEHCTBUTENBHOCTH, MPEACTAaBIEHUE O MpPEIMETE U
METOJI¢ MATeMAaTHUKH, €r0 OTIWYHSIX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTapHBIX HayK, 00
0COOEHHOCTSIX TPHMEHEHHWs] MAaTeMAaTUKH Ui PEIIeHHWs Hay4YHBIX W TMPHUKIAIHBIX 3ajad.
MaremaTHnueckoe 00pa3oBaHHe BHOCUT CBOI1 BKJIa/l B popMUpOBaHUe 001Iei KyIbTyphl YeJIOBEKa.

N3ydyenne MaTeMaTHKH CHOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHUIO  YEJIOBEKa,
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MOHMMAHUIO KPacoThl M  M3SAIIECTBA MAaTEMaTHYECKUX  PACCYXKICHHHA, BOCIPHITHIO
TCOMETPHUYCCKUX (OPM, YCBOCHHIO HJICH CUMMETPHH.

[TpuopuTeTHRIMU LIEISIME O0YUCHUS MaTeMaTUKE Ha YTIyOJICHHOM YPOBHE MPOJOIIKAIOT
OCTaBaThCs:

— (GOopMHpOBaHHME IICHTPAIBHBIX MATEMAaTUYCCKUX TIOHATHN  (YHCIIO, BEJIMYUHA,
reoMeTpuueckas Gurypa, nepeMeHHas, BEpOSATHOCTb, (PYHKIIHS, TPOU3BOIHAS, HHTETPa),
00eCreYnBarOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MATEMAaTUIECKOT'0 00pa30BaHMs
00ydJaromuxcs;

— TOJBEIEHUE O0YYaroNMXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTEeMATHKH W OKPYKAIOIIET0O MHpa, MOHMMAHUIO MATEMATHKH KakK 4YacTh oOmei
KYJIBTYPBI Y€JI0BEUCCTRA,;

— Pa3BUTUC HHTCIUICKTYaJIbHBIX W TBOPYECKUX crocoOHocTeMH OGy‘IaIOH_II/IXCﬂ, MMO3HaBaTEILHOM
AKTUBHOCTHU, HUCCICHOBATCIBCKHUX YMCHHWH, KPUTUYHOCTH MBIIUJICHUA, MHTCPECA K H3YUCHHIO
MaTEMaTHKH,

— (QopmupoBanue GpyHKIIMOHAIBHOW MaTEeMaTHUECKOW IPaMOTHOCTH: YMEHHUS PacCliO3HABATh
MaTeMaTUYECKUE acleKThl B PEAIbHBIX KU3HEHHBIX CUTYaLUAX U IPU U3yUYEHUU JIPYTUX
y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMepHOCTeH, hopMyarpoBaTh
UX Ha S3bIKE MAaTEMAaTUKU U CO3/1aBaTh MaTEMaTUYECKHUE MOJIEH, IPUMEHSATh OCBOCHHBIN
MaTeMaTHUYeCKUH ammapar s pelleHHus [PaKTUKO-OPUEHTHPOBAaHHBIX 3374,
UHTEPIIPETUPOBATH U OLICHUBATh [1OJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH COJIEPKaHMsI MAaTEMAaTUKU Ha YIJyOJIEHHOTO YpPOBHSI SIBIISIIOTCS:
"Uucna wu Bbeluucnenus', "Anrebpa" ("AnreOpamueckue BblpaxeHus", "YpaBHeHUS H
HepaBeHcTBa"), "Hauana marematuueckoro ananuza", "I'eomerpus” ("I'eomerpuueckue Gpuryps
u ux coicTtBa", "M3MepeHue reoMmerpuueckux BeiauuuH"), "BeposTHocTh M cratHcTHKA'.
JlaHHbIe TUHUM Pa3BUBAIOTCS MapajliesbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOMH JIOTMKOM,
OJIHAKO HE HE3aBHCHMO OZHA OT JPYroi, a B TECHOM KOHTAKTE U B3aumoerncTeuu. Kpome aroro,
uX OObEOUHSET JIOTUYECKas COCTaBJAIOINAs, TPAJULHOHHO MpHUCYIlas MareMaThKe |
IIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U COJIEPKaTEIbHbIE JINHUU.

Hacrosieit mporpamMmoil 1mo MaTeMaTHUKe MpelyCMaTpUBAeTCsl H3ydyeHHE YueOHOro
npenMera "Marematuka' B paMkax Tpex yueOHbIX KypcoB: "Anredpa v Hauajga MaTeMaTHYECKOT O
anayimza", "I'eomerpus", "BeposTHOCTB U cTaTucTHKa".

VY4eOHblii kypc "AnreOpa M Hadajga MaTeMaTHYECKOro aHaiu3a' SBISETCA OJHUM W3
HauOoJsiee 3HAYMMBIX B 00I1€00pa30BaTEIbHOM LHUKJIE, MOCKOJIbKY, C OJHOM CTOPOHBI, OH
o0OecnieunBaeT MHCTPYMEHTAIBHYIO 0a3y U1 U3y4EHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPyroii CTOPOHBI, (OPMHUPYET JOrHYECKOe U aOCTPAaKTHOE MBILIIEHHE 00YyYaoLINXCsl Ha YPOBHE,
HEO0OXOUMOM JIsl OCBOEHMSI HHPOPMATHKH, O0IIECTBO3HAHUS, ICTOPUH, CIIOBECHOCTU U JAPYTUX
JUCHMIUIMH. B pamkax gaHHOro y4eGHOro Kypca oOydarolluecsi OBJa/IeBalOT YHHBEPCATIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMYyJIHpPYeT CBOM JOCTHUKEHHS B MaTeMaTH4eCKON
dopme.

VY4eOHbIil Kypc anreOpsl U Hayajl MaTEMaTHUYECKOI'0 aHalM3a 3aKjaJlbIBa€T OCHOBY JJIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3HUKH, XUMUH, OMOJIOTUH, TOHUMAaHHs OCHOBHBIX TEHIECHIMH
Pa3BUTHUSI SKOHOMHUKHM U OOIIECTBEHHOH JKM3HU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOIUAX, YBEPEHHO HCIOJb30BaTh UX JUIA JAbHEHIEro
o0pa3oBaHHUs U B MOBCEIHEBHOM >ku3HH. OBiageHue aOCTPAKTHBIMH U JIOTHYECKH CTPOTUMU
KOHCTPYKLUUSAMH anreOpsl M MaTeMaTHYeCcKOro aHalW3a pa3BUBAeT YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JOKA3bIBaTh YTBEPKACHUS C TOMOIIbIO HHTYKIIUU
U paccyXkaTh JAEIYKTUBHO, UCIOIb30BaTh 000OIIEHNE U KOHKPETH3alM0, adCTparupoBaHue U
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xone u3ydenuss yueOHoro kypca "AnreOpa um Havasa MaTeMaTHYECKOro aHanuza"
oOydaronuecsi MOJy4YaloT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
IIOCTPOECHUS MAaTeMaTHYECKMX MOJEJIEH pealbHbIX CHUTYallUd, WHTEPIPETALHUU IOJYYEHHBIX
pelieHni, 3HAaKOMSITCS C IpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U

5



HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VYueOHbIl Kypc 00JaaeT BOCIHUTATEIBbHBIM TOTEHIIMAIOM, KOTOPBIH peannu3yercs Kak
yepe3 yueOHbI MaTepual, criocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cHenu@uky ydeOHOH MesTenbHOCTH, TpeOyrouled NpOJODKUTEIbHON KOHUEHTpaluu
BHHUMAaHUs1, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a I10JIy4YEHHBIN pe3ynbTar. B
OCHOBE METOJIMKH 00ydeHus anredpe 1 HayajlaM MaTEMaTH4YECKOT0 aHAJIN3a JIEKUT AEATeIbHOCTH
NPUHIUI O0YyYSHHS.

B ctpykType yuebHoro kypca "Anredpa u Hayanza MaTeMaTHYECKOTO aHaIM3a" BbIICICHbI
CenyIollre cojepkarelbHO-MeToauueckue juHuu: "Yucna u Berumcnenus', "®dyHkiuu u
rpaduku", "YpaBHeHus: U HepaBeHcTBa", "Havanma maremarndeckoro aHanmsa", "MHOXECTBA U
noruka". Bce OCHOBHbBIE COIEPKATEIBHO - METOJMYECKUE JIMHUU HU3Yy4YaloTCS E€CTECTBEHHO
JIONIOJIHASL APYr Jpyra M IOCTENEHHO HAChILAsACh HOBBIMM TeMaMM U paszaenaMu. JlaHHbIN
y4eOHBbI Kypc SBISETCS HMHTETPATHBHBIM, IIOCKOJIBKY OOBEeIuHSET B cebe coiepkaHue
HECKOJIbKMX MaTeMAaTUYECKUX AUCLUIUINH, TAKUX KaK anreOpa, TPHrOHOMETPHUs, MaTeMaTHUECKUI
aHaJIN3, TEOpUs MHOXKECTB, MaTeEMaTHuUecKas Joruka u apyrue. Ilo Mmepe Toro kak o0yuaromuecs
OBJIQIEBAIOT Bce Oojiee MIMPOKUM MaTeMaTHMYECKUM allaparoM, y HHUX I[OCIeI0BaTeIbHO
dopMupyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb PEaJbHOU
CUTyallud, NMPUMEHATh 3HAHMA, MOJIyYEHHbIE NMPU HU3YYEHUH Y4EeOHOIro Kypca, AJs pelieHHs
CaMOCTOSITENIEHO CPOPMYIIMPOBAHHON MaTEMAaTUYECKOH 3a/1a4H, a 3aTeM HHTEPIIPETUPOBATh CBOU
OTBET.

CopepxarenpHo-MeTOonMyeckass  jauHUS  "Uucna w BbluMcieHus" — 3aBepluaeT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBbLJIO HAa4yaTo Ha
YPOBHE OCHOBHOTO o00mero ooOpaszoBanus. Oco0oe BHUMaHUE YyaenseTcs (HOPMUPOBAHHIO
HaBBIKOB PAI[MOHAJIBHBIX BBHIYMCIEHUH, BKIIOYAIOIUX B c€0sl HCIOIb30BAHNE PA3IMUYHBIX (HOpM
3alMcy 4ucia, yMEHUE J1eJaTh IPUKUAKY, BBIITOIHITh IPUOIMKEHHBIE BBIUMCIICHUS, OLIEHUBATh
YHCJIOBbIE BBIPAXKEHUS, pab0oTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTaMH. MHOXeCTBa HaTypaJlbHbIX,
LENbIX, PAllMOHAIBHBIX U JEUCTBUTENbHBIX YHMCET JOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
yucen. B KaxIoM K3 3THX MHOXECTB PacCMaTpUBAIOTCS CBOMCTBEHHBbIE €My clieU(pUUecKue
3a/la4i U ONEepaluu: JeJIEHUue Halleslo, OIEpPUPOBAHNE OCTAaTKAMHM HAa MHOKECTBE IIEJIbIX YHCEl,
0coOble CBOMCTBA pPAllMOHANBHBIX W WPpAlMOHAIBHBIX YHCEN, apu(MeTHdecKue orepanuu, a
TaK)Ke U3BJICUEHUE KOPHS HATYPaJIbHOM CTENEHN Ha MHOXKECTBE KOMITJIEKCHBIX uncen. brarogaps
NIOCJIE0BATEIBHOMY PACIIMPEHHIO KPYTra HUCIIOJIb3YEMBIX YACEN U 3HAKOMCTBY C BO3MOKHOCTSIMU
UX MPUMEHEHUs JUIsl pelleHUs pa3InyHbIX 3a1ad (popMHpyeTcs MpeCTaBICHHE O €IUHCTBE
MaTEeMaTUKM Kak HayKM M €€ pOJIM B TOCTPOEHUH MOJENIEH pEaJbHOr0 MHpa, HIMPOKO
UCIOJIb3YIOTCSI 0000IIEHNE U KOHKPETH3aIHsl.

JIuaus "YpaBHEHUS M HepaBeHCTBA" pean3yeTcss Ha MPOTSHKEHUU BCEro 0oOydeHus,
MOCKOJIbKY B Ka)KJIOM pazzene [IporpaMmel mpeaycMOTpEHO pelieHHe COOTBETCTBYIOIIUX 3ajay.
B pesynbprare oOydaromiuecst OBIaJE€BAIOT Pa3IMYHBIMU METOAAMHU PEIIEHUS PallMOHAJIBbHBIX,
UPPALMOHATIBHBIX, MOKa3aTeNIbHbIX, JOrapu(@MHUYECKUX M TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPABEHCTB M CUCTEM, a TAKXKE 3ajad, CoAepKalluxX rnapamerpsl. [loaydeHHbIe yMEHUS MLIUPOKO
UCIIOJIB3YIOTCSl TIPU  HCCIENOBAaHUU (DYHKIMHA C TOMOUIbIO TNPOU3BOAHOM, MpPHU pPELIECHUU
NPUKJIAJHBIX 33/1a4 U 33714 Ha HaXOKJeHHe HauOOJbIINX U HAMMEHBIINX 3HAYeHUH QYHKINU.

JlanHast conepskaTesnbHas JIMHUSA BKJIIOYaeT B ce0s Takke (POpMHUpOBAHUE YMEHUMH
BBINOJIHATh pacyeTsl Mo (opMynam, MpeoOpa3zoBaHUs PALMOHAIBHBIX, HPPALMOHAIBHBIX M
TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUI, COAEpKAIIUX CTEIIEHU U JIOTapHU(PMBI.

bnaronaps n3ydenuio anrebpanyeckoro MaTepuasia IpOUCXOIUT JalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIEHUS OO0y4aromuxcs, (GOPMUPYIOTCS HaBBIKU
JNENYKTUBHBIX  pacCyKJIeHMH, paboThl ¢ CHUMBOJbHBIMH  (OpMaMu, MpPeJCTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCHMOCTEW B BHUJE PABEHCTB M HEpaBEHCTB. AnreOpa mpeniaraer
3 PEeKTUBHBIE MHCTPYMEHTHI AJIsi DPELICHUs NPAKTHUYECKUX U EeCTeCTBEHHO-HAYyUHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKU.

ConepxatenbHo-MeToandecKas JUHUSA "OYHKIUU U TpapuKU" TECHO MEpPEeIUIeTaeTcs C
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JIPYTUMH JUHUASIMHU Y9€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEIbHOCTD
W3ydeHuss Mmatepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTeNbHOM, JIoTapuPMHUYECKO U
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOMCTB M rpa)KOB, UCTIONb30BaHNE (PYHKIUH IS pEeLICHUs
3ajja4y U3 APYIUX y4eOHbIX [IPEIMETOB U PEaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHUECKUM
aHaJIM30M, TaK U C PeLICHHEM YPaBHEHHIA U HepaBeHCTB. [Ipu aToM Oosibli0e BHUMAaHUE YIENAeTCS
(GOopMHPOBAHUIO YMEHUS BbIpakaTh (POpMyIaMU 3aBUCUMOCTH MEXKAY Pa3IMYHbIMU BETMUMHAMH,
UCCIIEIOBaTh MOJy4YeHHbIE (DYHKIMH, CTPOUTHh UX rpaduku. MaTtepuall 3TOi conepaTeabHOH
JIMHUY HaLEJICH Ha Pa3BUTHE YMEHHUM U HABBIKOB, TO3BOJIAIOIINX BBIPAKaTh 3aBUCUMOCTH MEXAY
BEJIMYMHAMHU B PA3IMYHON (opMe: aHAIUTUYECKOH, rpaduieckoil u cioBecHol. Ero m3ydenue
CHOCOOCTBYET Pa3BUTUIO AJITOPUTMHUUYECKOI'O MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3al1H, UCII0JIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHUs "Hauana MaTeMarnyeckoro aHaiusa' MO3BOJISET CYLIECTBEHHO
paclIupUTh KPYr' KaKk MaTeMaTU4eCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIIHBIX 00ydarolmumcs,
TaK KaK y HHUX IOSIBJIETCS BO3MOXKHOCTb CTPOUTh I'paMKHU CIOXKHBIX (DYHKIHMH, ONpeAessaTh ux
HanOOJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUMCIATH TUIOMAAN (GUryp u o0beMbl Tejl, HaXOAUTh
CKOPOCTM M YCKOPEHHs IpoueccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOECHUSI MAaTEMATUYECKUX MOJIETIEH peabHbIX CUTYallHii, I03BOJIIET HAXOIUTh
HaWwIy4llle€ pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHUAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOTO MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaIT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYEHHBIX B XOJA€ PAa3BUTHUS MAaTEeMaTHUKU KaKk Haykd, U 00 HX
aBTOpax.

ConepkarenbHO-MeTOIMYECKass JUHUA "MHOXECTBa M JorMka"' BKIIOYaeT B ceOs
AJIIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTuKo-MHOKECTBEHHbBIE
IpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU M IpesiaraloT Hauboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/eibl MaTEeMaTHKH W €€ MPUJIOKCHHWH, OHHU
CBA3BIBAIOT Pa3HbIE MATEMaTUYECKUE IUCLUIUIMHBI U UX IPUIIOKEHUS B €AUHOE 1esnoe. BaxHo
JIaTh BO3MOXHOCTh O0Oy4arolemMycs HOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOMN
MaTEMAaTUKHU U UCIIOJIB30BATh €T0 Ui BBIPAXKEHUS CBOUX MBbICIEH. pyruM BaskKHBIM ITPU3HAKOM
MaTEeMaTUKH KaK HayKd CIIeyeT NpPHU3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAHHWH U
CJIEOBaHKUE ONPEJEIICHHBIM IIPaBUJIaM NOCTPOEHHUS JOKA3aTENIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTUYeCKON JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO MBIIUIEHUS 00ydYaroIuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY)KJCHMS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTHYECKOT'O MBIIIJIEHHUSL.

B ydeOHOM Kkypce "Anrebpa M Hadaisa MaTeMaTHYECKOro aHajau3a" MHpPUCYTCTBYIOT
OCHOBbI ~ MaTe€MaTH4eCKOro  MOJEIUpPOBaHUS, KOTOpble  MpHU3BaHbl  CIIOCOOCTBOBATh
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENeH pealbHbIX CHUTyallud, HCCIEIOBaHUS ITHUX
MoJieJIe ¢ TOMOIIBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHajiu3a, HHTEepIpeTaluu
MIOJIyYEHHBIX pe3yapTaToB. Takue 3aaHMs BIUIETEHBl B KaXAbIH W3 pa3leloB IPOTrpaMMbl,
MOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca MIMPOKO UCHOJb3YeTCs JUIsl PEeLICHUs] MPUKIIATHBIX
3agad. Ilpm pemeHMM peanpHBIX MPAKTUUECKUX 3a7ad  oOydaroliuecss pa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HPOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMUPOBAHUIO
HABBIKOB PEIlIEHUs MPUKIIAJHBIX 33a]]a4 OPTaHU3yeTCsl B MIPOLIECCe M3YUEHHS BCEX TEM y4eOHOTo
Kypca "AnreOpa n Hayasla MaTeMaTHYECKOTo aHanu3a".

['eomeTpus sBnsercs oIHUM K3 0a30BBIX KYpPCOB, Tak Kak oOecredyrBaeT BO3MOXHOCTh
W3YYEHHs IOUCHUIUINH €CTECTBEHHO-HAYYHOM HANpaBIE€HHOCTU U NPEIMETOB I'YMaHUTapHOTO
nukia. Jlornueckoe MbllUieHHE, (opMHpyeMoe MPU HU3YYEHHU O0YJarolmIMMHCS MOHATUHHBIX
OCHOB T€OMETPUH, NPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMOYKH JIOTMYECKHUX
YTBEPKACHUM MpHU pEIIEHUU TeOMETPUYECKHX 3aad, YMEHHE BBIABUTAaTh M ONPOBEPraTh
TUIIOTE3bl HEOCPEACTBEHHO UCIIOJIB3YIOTCS MPU PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'0 1IUKJIa,
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B YaCTHOCTH (PU3MUYECKHX 3ajad.

Ilens ocBoeHms mporpaMmbl yueOHOTO Kypca "I'eomerpus" Ha yriyOJIeHHOM ypOBHE -
pa3BUTHE WHAMBHUAYAJIbHBIX CIIOCOOHOCTEH, OOy4aromMXcs HpU HM3YyYEHUM TIE€OMETPHUH, Kak
COCTaBJISIIONIEH MpeaMeTHON obmactu "Martematnka u uH(popMaruka' depe3 obecrieueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAaHUN U
NEeNCTBUH, CHelU(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX Ui YCHEIIHOTO MPO(EeCCHOHATBHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEMATUKH.

[IpropuTeTHBIME 33/1a4aMH Kypca Fr€OMETPUH Ha YIriayOJIeHHOM YPOBHE, PACIIUPSIIOIINMU
Y YCUJIMBAKOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

— pacHIMpeHHe TMpPEeACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOM KYJIbTYphl U
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

— (GOopMHUpOBaHHE TIPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHUIINX
MaTEMaTUYECKUX MOJIEISAX, IMO3BOJIIONIMX ONHCHIBATH W HM3y4aTh pa3HbIC SIBICHUS
OKpYKalolllero MHpa, 3HAHUE MOHATUHHOrO ammapara no paszaeny '"Crepeomerpus”
y4eOHOr0 Kypca T€OMEeTpHH;

— (¢dopMUpOBaHHE YMEHHS BJIa/IeTh OCHOBHBIMHU MOHATHUSIMH O MIPOCTPAHCTBEHHBIX (PUTypax
Y MX OCHOBHBIMHU CBOWCTBaMH, 3HAHHUE TEOpeM, (GOPMYIT U YMEHHUE UX MPUMEHSTh, YMCHHSI
JIOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

— (opMUpOBaHME YMEHHUSl paclo3HaBaThb Ha YepTekaxX, MOJENIAX U B PEAJbHOM MHUDE
MHOTOI'PAHHUKH U Teja BPaIllEHUs, KOHCTPYHUPOBATh FT€OMETPUUECKHUE MOIEIH;

— (¢opMupoBaHME  TOHMMAHHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  IMOCTPOCHHS
MaTeMaTUYeCKUX Teopuil, (OpMHUpPOBaHHE TMOHMMAHUS POJIM AKCHOMATUKHU TMPH
IIPOBECHUH PACCYXKICHUM;

— (¢opMupoBaHHE YMEHHS BJaJeTh METOJAaMHU JOKa3aTeIbCTB U AITOPUTMOB PpELICHHS,
YMEHHsI WX TMPUMEHSITh, MPOBOAHUTH JOKAa3aTeNIbHBIE PACCYXKIEHUS B XOJA€ pPELICHUS
CTEpEOMETPUYECKHUX 3aJad W 3aJad C TMPAKTHUYECKUM CoJepkKaHueM, (OpMHUPOBAHHE
MPEJICTABICHUS] O HEOOXOJUMOCTH JI0KAa3aTeNIbCTB MPH OOOCHOBAHUM MAaTEMAaTUYECKUX
YTBEP>KJICHUH M POJIM aKCHOMATHKHU B MPOBEACHUU JICTYKTUBHBIX PACCYXKICHUM;

— Dpa3BUTHE U COBEPIICHCTBOBAHME HWHTEIIEKTYallbHBIX M TBOPYECKHX CIOCOOHOCTEM
o0yJaronuxcsi, I03HaBaTeIbHOM aKTUBHOCTH, UCCIIEI0OBATEIbCKIX YMEHUHN, KpUTHYHOCTH
MBIIJICHUS, UHTEpECca K U3yUYEHHUIO T€OMETPHH,

— (¢opMupoBaHue (PYHKIIMOHAIBHONH TPaMOTHOCTH, pEJIEBAHTHOW TE€OMETPHH: YMEHHUS
pacro3HaBaTh MPOSBICHUS] T€OMETPUUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CHUTYallUsX W TPU HU3YYCHUH JPYruX Y4eOHBIX MPEAMETOB,
MPOSIBIICHUS] 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJEIMPOBAaHUsl PEaJbHbIX CUTYallUi,
UCCJIEIOBAHMSI IOCTPOSHHBIX MOJIENIEH, HHTEPIPETALMH MTOJTYYEHHbBIX PE3YJIbTaTOB.

[lepexon K U3y4EeHUIO T€OMETPUHU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

— co3martb ycioBus Ui qudQepeHIranud oOydeHHUs, IMOCTPOSHUS WHAWBHIYaTbHBIX
00pa30BaTENbHBIX INPOrpaMM, OO0ECHEYUTh YIIIyOJIEHHOE H3y4EHHUE TIE€OMETPUU Kak
cocTaBIIsAOLIeH yueOHoro npeaMera "Maremaruka'.

VY4eOHnbiii kypc "BeposTHocTh U cTaTHUCTHKA" YriayOJI€HHOTO YpPOBHS SIBISIETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOI'0 y4eOHOTO Kypca yriyOJIeHHOro YpOBHS Ha yPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc NpeaHa3HadeH s (QOpMHUpOBaHUS Yy
00y4aroImuxcst CTaTUCTUYECKOM KyNbTypbl W TOHHMaHHMS POJM TEOPHUH BEPOATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA [T H3yYSHHS CITyJaifHbIX COOBITHI, BEJTMYUH U TIporieccoB. [Ipu
U3y4eHHH Kypca OOOTaIlaloTcsi MpeCTaBleHHs, OO0yJaroIuxcs O MeToJaX HCCIeI0BaHus
U3MEHYMBOTO MHpA, Pa3BUBACTCS IMMOHMMAaHWE 3HAYAMOCTH M OOIIHOCTH MaTeMaTHYECKHX
METOZIOB TO3HAHWS KaK HEOThEMJIEMOH YacTh COBPEMEHHOTO €CTECTBEHHO-HAayYyHOI'O
MHUPOBO33PEHUS.

Conepxanue y4eOHOro Kypca HalpaBieHO Ha 3aKpeIIeHWEe 3HAHUM, MOJYYEHHBIX NPH
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M3YYCHUU Kypca Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHUE MPEACTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA35AX MEXKIYy HUMU HAa BaKHBIX IPUMEPAX, CHOXKETBI KOTOPBIX
MOYEPITHYTHI 3 OKPYXKAIOMIEro MUpa. B pe3ynbrare y 00y4Jarommxcs T0JDKHO CPOPMUPOBATHCS
IpeJCcTaBlIeHUe O Haubojee YHOTPeOUTEIbHBIX M OOIIUMX MaTeMaTHYeCKUX MOJEISX,
UCTIONB3YEMBIX  JUISI  OMHCAaHWs AHTPOIIOMETPUYECKUX H  JAeMOrpadUyecKuX BEIHYUH,
NOTPEIIHOCTe B pas3iWyHble poJa HM3MEPEeHMSIX, [JIMTEIbHOCTH O€30TKa3HOW paldoThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBIICHUI U IIPOIIECCOB B 00IIeCTBE. Y UeOHBIN
Kypc siBisieTcss 0a30i s OCBOCHHUS BEPOSTHOCTHO-CTATUCTUYECKHX METO/0B, HEOOXOJMMBIX
CIICLMATIUCTAaM HE TOJBKO HWHXXEHEPHBIX CHEIUAIBHOCTEH, HO TaKXe COLUUAIBHBIX U
MICUXOJIOTHYECKUX, IOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAayKM B 3HAYUTENIHON Mepe
MCIIOJNIB3YIOT allapar aHainu3a O0NbIINX JaHHbBIX. [[eHTpalbHyI0 9acTh y4eOHOTO Kypca 3aHUMaeT
oOcyxJieHHEe 3aKOHa OONBIIMX uucen - (yHIAMEHTAJIBHOIO 3aKOHA MPUPOJbI, HMEIOILIErO
MaTeMaTHYECKYIO (hOpMaU3aInIo.

B cootBercTBUM € yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro kypca "BeposTHOCTh U
cTaTucTUKa" Ha YrIyOJCHHOM YypPOBHE BBIJCJIICHBI OCHOBHBIC COJEp)KATEIIbHBIC JUHUU:
"CiyqaitHbie coObITHS U BeposATHOCTH" 1 "CiydaiiHble BETUYMHBI U 3aKOH O0JIBbIIMX yucen".

[ToMrMO OCHOBHBIX JIMHUWA B y4eOHBIH KypC BKIFOUEHBI JIEMEHTHI TEOpUHU rpadoB u
TEOPUU MHOXKECTB, HEOOXOAUMBIE JIJISl TIOJHOLIEHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHYCCKUX y4EOHBIX KYPCOB.

Copepxannie nuHuM "CiydailHble COOBITHUS U BEPOSITHOCTH" CIYXUT OCHOBOM st
(dhopMHUpPOBaHUS TPEICTABICHHI O PACTIPEICTICHUU BEPOSTHOCTEH MEXKy 3HAUYCHUSIMU CITyJaiHBIX
BEJMYMH. BakHyI0 4acTh B 3TOM COAEpPKATEIBHON JIMHUK 3aHUMAET U3yUYEHUE T€OMETPUUECKOTO
U OWHOMHUAJIBHOTO pacHpenesieHnid M 3HAKOMCTBO C WX HEMNPEPHIBHBIMU aHAJIOTaMHu -
MOKa3aTeIbHbIM U HOPMAJIBHBIM Pacpe/ie/ICHUSMH.

Tembl, CBA3aHHBIE C HENMPEPHIBHBIMU CIYYalHBIMM BEIMYMHAMU M PaCHpeIeIICHUSIMH,
AKIIEHTUPYIOT BHUMAaHHE OOYyYaIOIUXCs HAa OMHCAHMM M W3YYCHHUH CIIy4YalHBIX SIBICHUN C
MOMOIIbI0 HEMpephIBHBIX (yHKIUH. OCHOBHOE BHHMAaHHE VACTSCTCS IIOKA3aTeIbHOMY |
HOPMAaJIbHOMY PacIpeeICHUSIM.

B yueOHOM Kypce mpemaycMaTpuBaeTCs O3HAKOMHTEIIBHOE H3YUYEHHE CBS3U MEXIY
CIIy4ailHBIMU BEJIMYMHAMH M OMHKCAHUE 3TOH CBS3U C MOMOIMIbIO KOAPDUIIUEHTA KOPPETSIUN U
ero BBIOOPOYHOTO aHaora. OJTHU DJEMEHTHI COJAEpXKaHWA pa3BUBAlOT Temy "JluarpamMmbl
pacceuBaHus", U3YYEHHYIO HA YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHusl, 1 BO MHOTOM OIHPAIOTCS
Ha CBEJICHUS U3 KYPCOB alNTreOpbl U T€OMETPHH.

Emie onuH aneMeHT coepkaHus, KOTOPbIM MPEIIaraeTcsi Ha 03HAKOMUTEIBHOM YPOBHE -
MOCJIEIOBATEILHOCTh CITYYallHbIX HE3aBUCUMBIX COOBITHM, HACTYMAIONIUX B €IUHUILY BPEMEHH.
O3HakOMJIEHHME C paclpefelieHueM BEpPOSITHOCTEH KONMMYeCTBAa TaKUX COOBITHH HOCHUT
Pa3BUBAIOIINI XapaKTep U SBISETCSA aKTyaJIbHBIM JJIs OyIyIIHX aOUTYpUEHTOB, MOCTYIAIOIINX
Ha Yy4eOHBbIe CIEIUAIBHOCTH, CBA3aHHBbIE C OOIIECTBEHHHIMH HAayKaMH, TICUXOJIOTHEH U
YIIpaBJICHUEM.

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O IPEAMETA
MATEMATHUKA (YI'JTYBJEHHBIU YPOBEHD)

JIM4HOCTHBIE pE3YyNbTAaThl OTPA’KAOT TOTOBHOCTh M CHOCOOHOCTh OOYyYarommxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOI BHYTPEHHEHN MO3UIMEN JIMYHOCTH, CUCTEMOI IEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOIIMX TPaJULUOHHBIM
LEHHOCTSIM POCCUHCKOTO OOIECTBa, PAaCIIMPEHUE KUZHEHHOTO OIbITAa U OIBITA JESITEILHOCTH B
Ipolecce  pealu3allMd  CPeICTBaMH  y4eOHOTro  MpeaMeTa OCHOBHBIX  HalpaBleHUM
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynbrate uzyuenus yuebHoro npeamera OVYIIn.03 Marematnka y oOydaromierocs
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OynyT c)OpMUPOBAHKI CIIEAYIONINE JUYHOCTHBIE Pe3yJIbTAThI:

B coorBercTBHM ¢ TpeboBanuamu ®I'OC COO

YTO4YHEHHBIE JIMYHOCTHBIE Pe3yJIbTaThI
DOI1 COO

IpaXkIaHCKOTO BOCITUTAHUS:

—  c(hopMHPOBaHHOCTH I'PAYKAAHCKOH MTO3HUIINH
o0ydaromerocs Kak akTHBHOTO 1 OTBETCTBEHHOT'O WICHA
poccHiickoro o0mecTBa;

—  OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IIPaB U
00513aHHOCTEH, YBa)KCHNE 3aKOHA M IIPAaBOMOPAIKA;

—  IPUHATHE TPAAUIUOHHBIX HAIIMOHATIBHBIX,
00111eueII0OBEYeCKUX TYMAaHUCTHYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEH;

—  TOTOBHOCTb NIPOTUBOCTOSATH UACOJIOTHH HKCTPEMU3MA,
HallMOHAIN3Ma, KCeHO()OOHH, TUCKPUMUHAIIUH 10
COLIMAIIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpPHU3HAKAM;

—  TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTD B
MHTEpecax rpakAaHCKOTo OOIIeCTBa, y4acTBOBATH B
caMOYIpaBJICHNH B 00Ie00pa30BaTEIbHON OpraHU3aluu
U IETCKO-IOHOLIECKUX OpPraHu3alusiX;

—  yMeHHe B3aUMOJICHCTBOBATh C COLMAILHBIMU
MHCTUTYTaMH B COOTBETCTBUU C X (QPYHKLIUSAMHU U
Ha3HauYCHHUEM;

—  TOTOBHOCTb K 'yMAaHHUTapHO! U BOJOHTEPCKOM
JICSITETIbHOCTH;

1) Tpa)kJaHCKOTO BOCTIMTAHHUS:

—  chOpPMHPOBAHHOCTH TPAKITAHCKON O3UIIUU
00yJaromerocsi Kak akTHBHOTO H
OTBETCTBEHHOTO WJIEHa POCCHICKOTO
o0mecTBa;

—  TpEeACTaBICHHE O MATEMATHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, IPOLIEAYP I'PasKJaHCKOTO
oOrmiecTBa (BEIOOPHI, OMIPOCHI U IPYTOE);

—  yYMeHHe B3aUMOJIeHiCTBOBATh C
COLIMATLHBIMU UHCTUTYTaMH B
COOTBETCTBHUH C X QYHKIUSIMH U
Ha3HAYCHHEM.

MIATPUOTHUYECKOTO BOCTIMTAHUS:

—  chOpMHPOBAHHOCTH POCCUICKOHN IPayKTaHCKOU
UACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Nepen PoauHow,
TOpIOCTH 32 CBOM Kpal, cBoro PoauHy, CBOM fA3BIK U
KyJIbTYypY, IPOLLIOE U HACTOSIIEE MHOTOHALIHOHATIBHOTO
Hapoza Poccuy;

—  IICHHOCTHOE OTHOIICHHE K I'OCYAapCTBEHHBIM CUMBOJIAM,
HUCTOPUYIECKOMY U MIPUPOTHOMY HACJIEANIO, TAMATHUKAM,
TpaguuusM HapoaoB Poccuun, noctmxenusim Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYAE;

—  upeiHast yOeXJI€HHOCTh, TOTOBHOCTH K CIIYKECHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €0 Cyh0Y;

2) naTpHOTHYECKOI'0 BOCITUTAHUA:

—  chOpPMHPOBAHHOCTH POCCUICKOM
rpakJaHCKON UICHTUYHOCTH,

—  YBQOXKCHHMA K NPOILIOMY U HACTOSALIEMY
POCCHICKON MaTeMaTHUKH,

—  LEHHOCTHOE OTHOLIEHHE K JOCTHKECHUSIM
POCCHICKHX MaTEMAaTUKOB U POCCUHCKOM
MaTEeMaTUYEeCKOU IIKOJIbI,

—  HCIIOJIB30BaHHE ATHUX JOCTIKEHHUH B APYTHX
HayKax, TEXHOJIOTHIX, chepax IKOHOMHUKH;

JyXOBHO-HPaBCTBEHHOT'O BOCIIHTaHHUS:

—  OCO3HaHHWE JYXOBHBIX IEHHOCTEH POCCHICKOTO HAPOAA;

—  c(hopMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS,
STHYECKOTO TIOBEJICHNUS;

—  CIIOCOOHOCTH OIIEHMBAThH CUTYalUIO M IPUHUMATH
OCO3HaHHBIE PEIICHHs, OPHEHTHPYSICH Ha MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

—  OCO3HaHHWE JIMYHOTO BKJIA/1a B IOCTPOCHUE YCTOHUNBOTO
Oynymiero;

—  OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISIM U (MUIIH)
JIPYTHM 4YJIEHAM CEMBbH, CO3/aHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH ceMEeNHOM KU3HU B
COOTBETCTBHUM C TpaauuusMu HapoaoB Poccun;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:

—  OCO3HaHWe JIyXOBHBIX [IEHHOCTEH
POCCHIICKOTO Hapo/a,

—  cpOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHMS, STHIECKOTO TIOBEIECHMS,
CBSI3aHHOTO C TIPAKTHYECKHM TTPUMEHEHHEM
}IOCTI/I)KCHI/Iﬁ HayKU U ACATCIbHOCTBIO
YYEHOTO,

—  OCO3HaHHWE JINYHOTO BKJIA[A B TIOCTPOCHHE
YCTOHYUBOrO OYAyILEro;

3CTETUYECKOT0 BOCIIUTAHUS:

—  ACTETHYECKOE OTHOUIEHUE K MHUPY, BKIIIOYAs 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Zla ¥ OOLIECTBEHHBIX OTHOIICHHH;

—  CIIOCOOHOCTBH BOCIIPMHUMATH Pa3JIMYHbIE BUJIBI HICKYCCTBA,
TpaIuI{ ¥ TBOPYECTBO CBOETO U IPYTHUX HAPOJIOB,
OIIYIIATh 3MOLMOHAILHOE BO3/I€HICTBHE UCKYCCTBA;

—  yOeXIEHHOCTh B 3HAYMMOCTH JUIS IMIHOCTH U 00IIeCTBa

4) 5CTEeTHYECKOTO BOCTIMTAHUS:

—  ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOUas
ICTETUKY MaTeMaTHUECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 33/1a4,
pEIleHN, pacCyXKIeHHH,

—  BOCIIPHMMYHMBOCTH K MAaTE€MaTHIECKUM
aCIeKTaM Pa3JIMYHBIX BHJOB HCKYCCTBA
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0TE€YECTBEHHOI'O U MUPOBOT0 UCKYCCTBA, ITHUUYECKUX
KYJIBTYPHBIX TPAAULIUI U HAPOIHOTO TBOPUECTBA;
TOTOBHOCTBH K CAMOBBIPQ)KEHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHHUE TIPOSBIITH KA9eCTBA TBOPUYECKOMH
JIMYHOCTH;

(hM3MIECKOTO BOCIIHUTAHUS:

c(hOpMHPOBAHHOCTH 3I0POBOTO M OE30MacHOTO 00pasa
JKU3HH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 30POBEIO;
MOTPEOHOCTH B (PM3MYECKOM COBEPIICHCTBOBAHHH,
3aHSATHAX CIIOPTHBHO-03/I0POBUTEIIEHOM JIESITENEHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX MPUBBIYEK U HHBIX (HOPM
NPUYUHEHUS Bpeaa GU3MYECKOMY U IICUXUYECKOMY
30POBBIO;

5) ¢pU3NIECKOTO BOCTINTAHHUS:

c(OpMHUPOBAHHOCTH YMEHHS IPUMEHSTH
MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
3710pOBOTO U 6e30MacHOro 06pasa KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
37I0POBBIO (3/10pOBOE MUTAHHUE,
cOaTaHCUPOBAHHBIH PEXKUM 3aHATUH U
OTABIXa, peryspHas Gpusndeckas
aKTHBHOCTD),

¢bu3nuecKoe COBEPLICHCTBOBAHUE IIPH
3aHATHAX CIIOPTUBHO-037I0POBUTENILHON
J€ATEIbHOCTBIO;

TPYZIOBOTO BOCIUTaHHUS:

TOTOBHOCTb K TPYZy, OCO3HAHHE IEHHOCTU MacTepCTBa,
Tpynoarooue;

TOTOBHOCTH K aKTMBHOU AEATEIbHOCTH TEXHOJIOTHUYECKOM
U COIMAJIbHOM HAIMPABICHHOCTH, CIIOCOOHOCTh
VHULIMMPOBATH, IJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO JIEATEIbHOCTD;

HHTEpEC K Pa3InUHbIM chepaM npodeccHoHaIbHON
NESTETHPHOCTH, YMCHHE PEaTH30BhIBATE COOCTBEHHBIE
JKH3HCHHBIC IIJIaHEL;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHHIO U
camM000pa30BaHUIO HA TIPOTSHKCHUN BCEH JKHU3HM;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIECHHOCTH
TPYAOIIO0uS,

MHTEpEC K Pa3IMYHbIM cdepam
poheCCUOHATBHOM NEeSITEIBHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOM U ee
MPUIIOKCHUAMU,

YMEHHE COBEPIIATh OCO3HAHHBIH BHIOOD
Oynyuieii mpodeccuu u peaan30BbIBaTh
COOCTBEHHBIC JKU3HCHHBIC TUIAHbI,
TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTUYeCKOMY 00pa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEi
JKU3HU,

TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B
pElICHNH PAKTHYCCKUX 337129
MaTeMaTHYeCKOM HATIPaBICHHOCTH;

OKOJIOTHYCCKOT'O BOCTIMTAHU .

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKOM KYIBTYPHI,
MOHUMAHUE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON
CpelBl, OCO3HaHUE TIT00ANTBEHOTO XapaKkTepa
9KOJIOTUIECKUX TIPOOIIeM;

IUIAHUPOBAHKE U OCYIIECTBIEHUE IEHCTBUH B
OKpYXarolleH cpesie Ha OCHOBE 3HaHUA Lieiei
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AaKTUBHOE HENPUSATHE ACHCTBUNA, TPUHOCSIINX BpE
OKpYy>Karouieil cpene;

YMEHHUE MPOTHO3UPOBATh HEOIArOMPHUSITHBIC
9KOJIOTHYECKHE TIOCTIEICTBUS MPEANPUHUMAEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;

paciIMpeHye ONbITa AEITEIbHOCTH YKOJIOTMYECKOM
HAIpPaBJIEHHOCTH;

7) DKOJIOTUYECKOTO BOCITUTAHUSI:

9KOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE
MIPUPOIHON U COLIMANILHOM cpepl,
OCO3HaHHE TI00ATFHOTO XapaKTepa
HKOJIOTHYECKUX TPo0IeM,

OpHUCHTAIHS HA TIPUMCHEHHE
MaTeMaTHYECKUX 3HAHUH IS PEIICHUS
3a/1a4 B 00JIACTH OKPY>KaIOIIEH cpeibl,
IJIAHUPOBAHKE MOCTYIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIICICTBHM JIJIS
OKpY>Karouiei cpenipl;

HCHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U
00IIIECTBEHHON TIPAKTHKH, OCHOBAHHOTO Ha JTHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UUTATEIbCKOMN
KYJBTYpPbI KaK CPE/ICTBAa B3AUMOJAEUCTBUS MEXKIY JIIOJIbMHU
Y TIO3HAHUS MUPA;

8) IEHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM
IIPpaKTUKHU, TIOHUMAHUEC MaTeMaTUYECKOU
HAyKH Kak c(hepsl 4eT0BeUeCKOn
JIEATETBHOCTH, ITATlOB €€ Pa3BUTHS
3HAYMMOCTH JJId Pa3BUTHUA HUBUIN3AIUH,
OBJIQZICHUC SA3BIKOM MAaTEMAaTUKHU U
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OCO3HAaHUE LIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh MaTEMaTHYECKOH KyJIbTYPOH KaK CPEACTBOM
OCYILIECTBIISITh IIPOEKTHYIO U MCCIIEI0BATEIILCKYIO IO3HAHUS MHpa,
JEeSITEIbHOCTD MHANBUYAJIBHO U B IPYIIIIE. —  TOTOBHOCTbH OCYIIECTBJIATH IPOEKTHYIO U

HCCIIE0BATEIbCKYIO ACATEILHOCT
WHIUBHUIYaJIbHO U B TPYTIIE.

B mnmponecce MAOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPOrpaMMbl 110

MaTeMaTuke y  OOydYaloIIUXCsl ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIUIEKT,
NperoiararoImui copMUpPOBaHHOCTH:

CaMOpPEeryjInpoBaHusd, BKJIIOYAOMICTO CaAMOKOHTPOJIb, YMCHHUE IIpUHHUMAThb
OTBETCTBCHHOCTH 3a CBOC IIOBCICHHUC, CITOCOOHOCTD AJIaIITUPOBATHCA K OMOIIMOHAJIbHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITh OTKPBLITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAII1H, BKJ'IIO‘laI-OI_Heﬁ CTPEMIICHHUEC K OOCTHIKCHHIO LECIN U YCIIEXY,
ONTUMU3M, HHUIITUATUBHOCTb, YMCHHUEC HeﬁCTBOBaTB, HCXO0Od U3 CBOUX BOSMOX(HOCTCﬁ;
OMIIaTUU, BKJIIO‘IEIIOH.[Cﬁ CIIOCOOHOCTh ITOHHUMATh OMOIHNOHAJIBHOC COCTOSIHUC JPYIuX,
YUYUTBIBATE €T0 HIpPU OCYHICCTBJICHUHW KOMMYHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO U
COIICPCIKNBAHHNIO,

COoMaJIbHBIX HAaBBIKOB, BKJIIFOHYAOIIIKUX CIIOCOOHOCTE BBICTPAMBATb OTHOLICHUA C APYTUMHA

JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

B pesynprate usydyenus yueObHoro npenmera OVYIIn.03 Marematuka y oOyyaromerocs
Oyayr chopMupoBaHsl MeTanpeAMeTHbIe Pe3yJbTaThbl, OTPAXCHHbIE B YHUBEPCAIBHBIX
y4eOHBbIX JAEHCTBUAX, a MMEHHO — II03HaBaTeJbHbIE YHHMBEpCaJIbHble Yy4eOHbIE [EHCTBHUI,
KOMMYHHKATHBHBIE YHUBEpCAJIbHBIC Yy4YeOHbIE EHCTBHA,
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3ynbTaTbl OCBOCHUS IIPEAMETA:

PEryJIATUBHLIC YHUBCPCAJIBHBIC

MertanpeaMeTHble | YHUBepcaabHble yueOHbIe aeiicTBus (YY) YTo4yHeHHBIE YHHBEpPCaJIbHbIE
pe3yJabTarhl, @®rocC Ccoo yueoHble geiicrus (YY) ®OIL
OTpaskeHHbIEe B COoo

YHUBEPCAJIBbHBIX

Y4eOHBIX

JAeHCTBUAX

OsnazneHune a) 6a30BbIe JOTMYECKHE ACUCTBU: 1) 6a30BbIe JOrHYECKHE ACHCTBUS:
YHHUBEPCaIbHBIMU —  CaMOCTOSTENIFHO (POPMYIHPOBATh U — BBIABIISITH U XapaKTePHU30BaTh
Y4EOHBIMH aKTyaJM3UpOBaTh NPOOJIEMY, PACCMaTPUBATh CYILIECTBEHHBIE IPH3HAKHI
MTO3HABATEIbHBIMU €€ BCeCTOPOHHE; MaTeMaTHYeCKUX 00BEKTOB,
HEUCTBUAMHU: — YCTaHaBIMBATbh CYHIECTBEHHBIN PU3HAK HIH TOHSITHH, OTHOIIEHHH MEXK Y

OCHOBAHHS JIJIS CPAaBHEHUsI, KIaCCU(UKAIINYU U
000011IeHUS;

—  OMpEeaeIsATh EH JACITEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN UX JOCTHIKCHUS,

— BbIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPECUNA B
pacCMaTpUBAECMBIX ABJICHUAX]

— BHOCHTb KOPPEKTUBEI B ICATCIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIBTATOB LICIISIM,
OIICHUBATh PUCKH MOCIECTBHIMA
JIeATEIIBHOCTH,

— pa3BHBAaTh KPEATHBHOE MBIIUICHUE MIPH
pEIICHUH )KU3HEHHBIX MPOOIIeM;

MOHATUSAMH, (OPMYITHPOBATH
OTIpe/IeIICHUS TIOHITHH,
YCTaHaBJIUBAThH CYIIECTBEHHBIN
NPU3HAK KiaccuduKaimy,
OCHOBAHHUS 151 0000IICHUS U
CpaBHEHUsI, KpUTEPUH
MIPOBOJIMIMOTO aHAJIN3A,

— BOCIIPHHUMATH, (OPMYIHPOBATH H
peoOpa30BEIBATE CYXKICHUS:
YTBEPAUTENbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE,
YacTHBIC U 00IIHE, YCIOBHBIC,

— BBISBJISITH MATEMATUYECKHUE
3aKOHOMEPHOCTH, B3aUMOCBSI3H U
MPOTUBOpEYHS B (paKTaxX, JaHHBIX,
HaOJIIOJICHUSX B YTBEPIKICHHUSIX,
npeaarat KpUTepUu s
BBISIBJICHHSI 3AKOHOMEPHOCTEHN 1
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POTUBOPEUUI;

— JleNaTh BBIBOJBI C UCTIOJIb30BAaHHEM
3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOYCHUH,
YMO3aKIIOUEeHUN 10 aHaJIOTuH;

— MPOBOJUTH CAMOCTOSITEIEHO
JIOKa3aTeIbCTBA MATEMATHIECKUX
YTBEpKACHHUH (PSMBIE U OT
MPOTUBHOTO), BEICTPAUBATh
apryMeHTaLHI0, IPUBOAUTD
MPUMEpPBI U KOHTPIIPHUMEPBI,
000CHOBBIBATh COOCTBEHHBIE
CYXKJICHUS M BBIBOJIbI;

— BBIOMpATh CIIOCO0 penIeHus
yaeOHoit 3aaun (cpaBHUBATH
HECKOJIbKO BApHAHTOB PEILCHHUS,
BEIOMpATh HaNOOJIee TOIXOISIIHI
C Y4ETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPHEB).

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

— BJIaJACTh HABBIKAMH yqe6Ho—
HCCJIEI0BATENIbCKOM U POEKTHOM
JACATCIbHOCTH, HABbIKaAMU pa3pCIiCHUA
npooeM;

— CIIOCOOHOCTH ¥ TOTOBHOCTP K
CaMOCTOSITEIFHOMY TTOUCKY METOJIOB
peIIeHns MPaKTUIeCKUX 3a/1a4, IPUMEHECHHUIO
Pa3IMIHBIX METOJIOB ITO3HAHMUS,

— OBJaJCHHE BUAAMU ICATCIHFHOCTH I10
TMOJYYCHUIO HOBOI'O 3HAHUs, €TO
MHTEPIPETALH, IPE0OPa30BaHUIO U
MPUMEHEHHUIO B Pa3IIMYHbBIX YI€OHBIX
CUTyalusdax, B TOM YHCJIC TIPU CO3aHUN
y‘-Ie6HI>IX 1 COLMAJIBHBIX ITPOCKTOB;

— (opmupoBaHUE HAYYHOTO THIIA MBIIIIJICHHS,
BJIaJICHIE HAYYHOH TEPMUHOJIOTHEH,
KITFOYEBEIMH OHSATHSIMHA U METOIAMH;

— CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE
3a7a9d B 00pa30BaTeIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

— BBIIBIATH MIPUIHHHO-CIICICTBEHHBIC CBSI3U H
AKTyaJIM3UPOBATH 3a/1a4y, BbIJIBUT'ATh
TUIIOTE3Y €€ PEUICHHS, HAXOIUTh apryMEHTHI
JUISL IOKA3aTelIbCTBA CBOMX yTBEPKICHNUH,
3a]]aBaTh MapaMeTphbl U KPUTEPUH PELICHUS;

— AaHaJIU3UPpOBaTh MOJYUYCHHBIC B XO/I€ PCIICHUA
3aJ]au pe3yabTaThl, KPUTUIECKH OLICHIBATh
UX JOCTOBEPHOCTD, IIPOTHO3UPOBATh
W3MEHCHUE B HOBBIX YCIIOBHSAX;

— JaBaTh OIICHKY HOBBIM CUTYaIlHsM, OI[CHHBAThH
MPUOOPETEHHBIN OMBIT;

— paspabaTbhIBaTh IUIaH PEeLICHUs MPOOIEMBI ¢
YUETOM aHaJIM3a UMEIOIIUXCSI MATePHAIbHBIX
M HEMaTEepUAJIbHBIX PECYPCOB;

—  OCYILECTBJISATH LIeJICHAIIPABIICHHBIH MTOMCK
MepeHoca CpeiCTB U CIIOCOO0B JICUCTBHUS B
nmpodeccnoHabHY0 Cpeay;

— yMeTb [IEPEHOCHUTH 3HAHMS B I03HABATEIIbHYIO
U NIPaKTHYECKYIO 00IacTH
JKU3HEAES TEIbHOCTH;

2) 6a30BbIE UCCIIEIOBATEILCKHE

JNEUCTBUS:

— HCIIOJIL30BATh BOMPOCHI KaK
HCCIIEIOBATEIbCKUHA HHCTPYMEHT
MO3HaHMUs, HOPMYIUPOBATH
BOTIPOCHI, (GPUKCHPYIOIIHE
MIPOTHBOpEYUHE, IPOOIEMY,
yCTaHaBJIMBATh HCKOMOE U TaHHOE,
(opMHpOBATH TUIIOTESY,
apryMeHTHPOBAThH CBOIO MO3HIIUIO,
MHEHHUE;

— -NPOBOJIUTH CAMOCTOSITEIIBHO
CIUIAHUPOBAHHBIN 3KCIIEPUMEHT,
HCCIICIOBAHKE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTEMAaTHYECKOTO
o0beKTa, IBJICHMSI, TIpoliecca,
BEISIBIICHUIO 3aBICHMOCTEH MEXITy
00beKTaMU, SIBJICHUSIMH,
MIpOIIeCCaMI;

— CaMOCTOSITETIFHO (POPMYIHPOBATh
000011IeHNS ¥ BBIBOJIBI IO
pe3yabpTaTaM MpOBEACHHOTO
HaOJII0ICHHUSI, UCCIICIOBAHUS,
OIICHUBATh JOCTOBEPHOCTH
HOHy‘IeHHI)IX pe3yHLTaTOB,
BBIBOJIOB U 0000IEHHIA;

— IPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE TpoIlecca, a TaKKe
BBIJIBUTATH TIPEATIONIOKEHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBHSIX.
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YMETh UHTECIPUPOBATh 3HAHUS U3 Pa3HBIX
MIPEeIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIC UJICH, TIPEIaraTh
OPHUTHHABHbBIC TOJIXO/Ibl M PEIICHHS;
CTaBUTH POOJIEMBI U 3a[1a4H, AOIYCKAIOIINE
aNbTePHATHBHBIC PEIICHUS;

B) paboTa ¢ mH(pOopMaIHei:

BJIAJICTh HABBIKAMH MOIyYESHHS HHPOPMALIH
13 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO OCYIIECTBIISATH ITOUCK,
aHaJIM3, CHCTEMATU3aIMI0 U HHTEPIIPETALIUIO
nH(opManuK pa3IMYHBIX BUIOB U (GOpPM
NPe/ICTaBIICHUS;

CO31aBaTh TEKCTHI B PAa3IMYHbIX (hopMaTax ¢
y4eTOM Ha3HaueHUs NHOOPMAIUK U LeTeBOH
ayIUTOpPUH, BEIOUPAst ONTUMAIIBHYIO (OPMY
NPECTaBICHHUS U BU3YaIH3allHy;

OLICHUBATH JOCTOBEPHOCTD, JIETHTUMHOCTD
UH(POPMALIUH, €€ COOTBETCTBUE IIPABOBEIM H
MOPaJIbHO-3TUYECKHM HOpMaM;
UCIIOJIb30BaTh CPeICTBA MH(OOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3al[OHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMUKH, TCXHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M STHYSCKHX
HOPM, HOpM UH(GOPMALMOHHON
0€e30IaCHOCTH;

BJIAJICTh HABHIKAMH PACIIO3HABAHHS M 3AIIUTHI
nndopmanuu, HHGOPMAMOHHON
6€30I1aCHOCTH JIMYHOCTH.

3) paborta ¢ uapOpMAITHE:
-BBISBIIATH Ae(OUIUTH HH(OPMAITHH,
JAHHBIX, HEOOXOJMMBIX JUISl OTBETA
Ha BOIIPOC U JUIS PELICHHS 3a/1a4H;
-BBIOMpaTh UH(OPMALIUIO U3
HCTOYHHUKOB Pa3JINYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3HUPOBATh
U MHTEPIIPETUPOBATH HHOPMALIUIO
Pa3INYHBIX BUAOB U HOpM
NPENICTaBICHUS;

-CTPYKTYpHPOBaTh HH(OPMALIHIO,
NPENICTaBIATE €€ B Pa3IMYHBIX
(hopmax, HIUTIOCTPHUPOBATH
rpaduyecky;

-OlICHUBATh Ha/IC)KHOCTD
UH(OPMALIUH IO CAMOCTOSTEIBHO
c(OpPMYIMPOBAaHHBIM KPUTEPHUSIM.

OBnazacHue
YHHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
W JEUCTBUSIMH:

a) oOIIeHuE:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BCEX
cepax KHU3HHU;

pacIo3HaBaTh HEBEpOAIbHbBIE CPEICTBA
0011eHNs1, TOHUMATh 3HAUE€HHE COIIMAIIbHBIX
3HAKOB, PaclO3HABATh NPEANOCHUIKA
KOH(IMKTHBIX CUTYaIMil U CMsr4aTh
KOH(ITUKTHL;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOLICHHS U
B3aUMOJCHCTBHS;

apryMEHTHPOBAHHO BECTHU JIHAJIOT, YMETh
CMsIr4aTh KOH(QJIMKTHBIE CUTYAINH;
Pa3BEpPHYTO U JIOTHYHO U3J1araTh CBOK TOUKY
3pEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX
CpEICTB;

1) obuienue:

— BOCIIPHHUMaTh W (HOPMYJINPOBATH
CYXKOCHUA B COOTBETCTBHUHU C
YCIOBUAMU W LEIAMU O6HICHI/I$[,
SCHO, TOYHO, I'PaMOTHO BbIpaXaTb
CBOIO TOYKY 3pCHHS B YCTHBIX H
MIICBMEHHBIX ~ TEKCTaX, J1aBaTb
MOSICHEHUST 10 XOIy pEIICHHS
3a7a4H, KOMMEHTHPOBATh
TIOJTYYCHHBIN pe3yIbTaT;

X07e  00CYXICHHS
BOIIPOCHI no
00cyX1aeMoil  TeMbl,
pelmaeMoi 3ajayd, BbBICKA3bIBaTh
nacu, HaIlCJICHHBIC Ha IIOHUCK
peuicHus, COIIOCTaBJIATH CBOHU
CYXKJCHUSI C CYXICHMSAMH JAPYTUX
YYaCTHHKOB JI1ajora,
0o0OHapyXnBaTh pasnuue u
CXOJICTBO MO3MLUH, B KOPPEKTHOM
dopme (hopmynpoBaTh
pasHoOIIACcHsl, CBOM BO3Pa)KCHHS;

— NIPEACTaABIIATh pe3ynbTaThl
peuieHusa 3agadu, OKCIICPUMCEHTA,
HCCIIeIOBaHMA, MPOEKTa,
CaMOCTOSTENIFHO BEIONPATh hopmat
BBICTYIIZICHHUA C Y4YE€TOM 3aj1a4
MPE3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHH.

- B 3aj1aBaTh
CYIIECTBY

poOIIeMBl,
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0) COBMECTHasI ICATCIILHOCTb:

— TIOHMMATh M UCIOJH30BaTh MPEUMYIIECTBA
KOMaHTHON M WHAWBUIYAIbHOHW PaOOTHL;

— BBIOMpATh TEMATUKY W METOJBI COBMECTHBIX
JIEHCTBUH ¢ yI4ETOM OOIINX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOr0 WIeHa KOJJICKTHBA;

— TIPUHUMATH IIEJH COBMECTHOH IEATEIFHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH
JICUCTBHS TI0 €€ IOCTHKCHUIO: COCTABIIATh
IUIaH JEHUCTBUI, pacipeaesiTh POJH ¢ y4eTOM
MHCHHI YYaCTHUKOB 00CYKIaTh Pe3yJbTaThl
COBMECTHOI pabOTHI;

— OILICHMBaTh Ka4eCTBO CBOErO BKJIaAa U
Ka)XIOTO YJ9aCTHHKA KOMaHIBI B OOIITHIA
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

— TIpeayaraTh HOBBIE MPOEKTHI, OLICHUBATH HU/ICH
C TIO3UIIH HOBHU3HEI, OPUTHHAIIEHOCTH,
MPaKTUIEeCKOI 3HAYNMOCTH;

— KOOPJIMHMPOBATH U BHINOJIHATE paboTy B
YCIIOBUAX peaibHOr0, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCyHIeCTBJ'IHTI) IIOBUTHUBHOC CTpaTeFI/I’-IeCKOC
IIOBCICHHUC B pasnnqm)lx cuTyaum[x,
MIPOSIBIIATE TBOPUECTBO M BOOOpakeHHUE, OBITH
MHHUIMATUBHBIM

2) COBMECTHas! IESITEIbHOCTD:

— NIOHUMATh u HCIIONIb30BaTh
peuMyllecTBa  KOMaHAHOH U
WHIUBHIYalbHON  paboTel  mpH
peleHnH Y9eOHBIX 3amad,
NpUHAMATh  LETb  COBMECTHOM
JIESITEIILHOCTH, IUTAaHUPOBATh
OpraHM3aIfI0 COBMECTHOM paboTHI,
pacnpeiensiTh BUJIBI pabor,
JIOTOBapHBaThCS, o0cyXkaath
mporecc M pe3yabTaT paboTHl,
0000mars MHEHUS HECKOJIBKUX
JIIOJIeH;

— y4acTBOBAaTh B IPYNIIOBBIX (hopmax
pabotel  (oOcyxknmeHus, oOMeH
MHEHHH, "MO3TOBBIE MTYpMBI" U
WHBIE), BBINOIHATE CBOI 4YacTb
paboTel M KOOPAWHHPOBATH CBOH
JIEUCTBUS C JAPYTUMHU 4JICHAMMU

KOMaH/Ibl, OIICHUBATh Ka4yCCTBO
CBOETO BKJIaJa B OOIIUII MPOXYKT
1o KPUTEPUSM,

c(hOopMyITHPOBAHHBIM y4aCTHUKAMHU
B3aUMOICUCTBHS.

OsBnanenue
YHHUBEPCaTbHBIMHI
PETYISATHBHBIMH
JNEeUCTBUSIMU

a) CaMOOpTaHU3AITH:

— CaMOCTOSTENBHO OCYILECTBIATh
M03HABATEJIbHYIO AESTEIbHOCTD, BBISBIIATD
poOJIeMEBI, CTaBUTH U (POPMYyITHPOBATH
cOOCTBEHHBIC 331a4H B 00pa30BaTeIFHON
JACATCIbHOCTH U ) KU3HCHHBIX CUTYAIUAX,

— CaMOCTOATECIbHO COCTABJIATH IJIaH PCHICHUSA
MpOoOGJIEMBI C YY€TOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MpEeANOYTEHUH;

— HaBaThb OLUCHKY HOBBLIM CUTYAIIUIM;

— pacmupsTh paMKd y4eOHOTO TIpeaMeTa Ha
OCHOBE JIMYHBIX IPEANOYTEHUH;

— JIe’aTh OCO3HAHHBIA BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;

— OLICHMBATh IPUOOPETEHHBIH OIIBIT;

— cmocoOcTBOBaTh (HOPMUPOBAHUIO U
IIPOSIBJICHUIO MIMPOKOU SPYIAULIMU B PA3HBIX
00J1aCcTAX 3HaHUWH, TOCTOSHHO MOBBIIIATH CBOU
00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

1) camoopranm3anys:

— COCTaBJIITH  IUIAH,  QJITOPHTM
peLICHHUS 3a1a4n,
— BBIOMpaTh Cmoco0 pemeHus ¢

YYETOM HMEIOIUXCA PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH,

— apryMeHTHUPOBATh u
KOPPEKTUPOBATH BapHUaHTHI
pelmleHuid ¢ y4yeTOM  HOBOW
nHpOPMAaLUH.

6) CaMOKOHTPOIIb:

— J1aBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb
KOPPEKTUBHI B 1€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

— BJIa/IeTh HABbIKAMU I03HABATENIBHOM
pedrexcnu kKak 0CO3HAHMS COBEPIIAEMBIX
JIeHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX
pe3yJbTaTOB M OCHOBaHUM;

— HCIOJIB30BAaTh IMTPUEMBI pe(pneKcvm JUIA
OIIEHKH CHTYyalllH, BEIOOpA BEPHOTO PEIICHUS;

— YMETH OLCHUBATH PUCKHU U CBOCBPEMCHHO
IIPUHUMATh PCHICHUA 110 UX CHUKCHUIO,

— B) DMOIMOHAILHBIA UHTEJIEKT,
IpeAnoaaralomui ¢chopMHPOBAaHHOCTD:

2) CaMOKOHTPOJIb:

— BIAJETh HaBBIKAMU
MO3HABATENIFHOW pedrekcnu Kak
0CO3HaHHUS COBEPIIAEMBIX
ercTBHI u MBICTUTEIbHBIX
MIPOLIECCOB, UX PEe3yJIbTaTOB,
BIIAJIETH criocobamu
CaMOTIPOBEPKH, CaMOKOHTPOJIS

rpoiiecca U pe3ysibTara perieHus
MaTEeMaTHUYeCKOM 3a/1a4u;
—PEBUJIETh TPYAHOCTH, KOTOpbIE
MOTYT BO3HUKHYTh NpPHU PELICHUU
3aJlaul, BHOCHUTH KOPPEKTHUBBI B
JIESITETHOCTh HAa OCHOBE HOBBIX
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— CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh 00CTOSATEIBCTB, JIAHHBIX,

HOHUMATh CBOE AMOLMOHAILHOE COCTOSTHHUE, HallIEHHBIX OMIMOOK, BBISBIECHHBIX
BUJIETh HATIPABJICHUS Pa3BUTHS COOCTBEHHOI TPYIHOCTEH;
3MOLMOHAJILHOM cephl, ObITH YBEPEHHBIM B — OLIEHUBATh COOTBETCTBHE
cebe; pesy/ibTaTa Leld M YCIOBHUAM,
—  caMOperyJMpOBaHus, BKIOYAKOIEr0 OOBACHATD TIPUYHHBI TOCTHKECHHUS
CaMOKOHTPOIIb, yMEHHE IPHHUMATh WIH He JOCTIDKEHUS PE3YJIbTaTOB
OTBETCTBEHHOCTh 33 CBOE NOBEJIEHME, JeATeIbHOCTH, HaXOAUTh OIIKMOKY,
CIIOCOOHOCTD aJaNTUPOBATCS K JaBaTh OIEHKY HPHOOPETEHHOMY
5MONUOHAILHBIM M3MEHEHHAM M [IPOSBIATH OIIBITY.

THOKOCTB, OBITh OTKPBITBIM HOBOMY;

— BHYTpPEHHEH MOTHBaLIMH, BKIIOYAIOIIEH
CTpeMJICHHUE K IOCTIKEHUIO LENH U YCIexy,
ONTUMU3M, THUIIHATHBHOCTH, yMEHHUE
JIEWCTBOBATh, HCXOMS U3 CBOUX
BO3MOKHOCTCH;

— O9MIAaTHH, BKIIOYAOIIEH CIIOCOOHOCTh
IMOHUMATh SMOIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBAThH €r0 MPU OCYIIECTBICHUU
KOMMyHI/IKaIII/II/I, CHOCO6HOCTb K CO‘-IyBCTBI/IIO
Y COTIEPEKUBAHMUIO;

— COIHAJIbHBIX HABBIKOB, BKIIFOUAKOIIHUX
CIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBIISTH
HHTEpEC U pa3pemarb KOH(INKTHL

T) IpUHATHE ceOs U IPYTUX JOACH: 3) npuHATHA ceOs M IPYTUX JFOACH:
— MpUHUMATh ce0sl, MOHMUMAs CBOM HEJIOCTATKH | — IOHUMATh u UCIIOJIb30BaTh
U IOCTOMHCTBA; NPEUMYIIECTBA ~ KOMaHAHOW |
— MPUHUMATHh MOTHBBI U apPTYMEHTBI APYTHX WHAWBUAYyalbHOW  paboOTBl  mpH
JFOJIeH PU aHAITN3e PE3yJIbTaTOB pemeHnn y4eOHBIX 3a1ad,
JIESITeTTbHOCTH; — IPUHUMATh  [eJIb  COBMECTHOM
— TpU3HABATh CBOE MPABO U IPABO JPYTUX JIESITeTIbHOCTH, TUTAHUPOBATh
JIIOJICH Ha OIIHNOKM; OpraHU3aI[UI0 COBMECTHOU pabOTHI,
— Ppa3BHBaTh CIIOCOOHOCTH IOHUMATh MHP C pacnpenensaTh BUJIbI pabor,
IIO3ULIMH APYIOro YelIoBeKa. AOTrOBapHUBATHCA,
— 00CyXIaTh TPOIECC U PE3YJbTAT
paboTHI, 0000mmare MHEHUSA

HECKOJIBKHX JIIOEH;

— y4acTBOBAaTh B IPYIIIOBBIX (opmax
pabotel  (0oOcyxkmeHus, oOMeH
MHEHUH, "MO3roBbl€ IWITYpMBI" H
UHBIE),

— BBITOJIHATH CBOIO 4YacTh PabOThI U
KOOPJMHUPOBATh CBOM JIEHCTBHSA C
JPYTUMH YiIEHAMHU KOMaH/Ibl,

— OIICHUBATh KAUECTBO CBOETO BKJIaa
B OOLIMH MPOAYKT TI0 KPUTEPHUSIM,
c(hOpMyIMPOBaHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUSL.

OcBoenne yuebHoro mpeamera OVYIIn.03 Maremaruka crocobcTByeT (HOPMHPOBAHUIO
00X KOMIIETCHIIMIA:

OK 01. Bsibupath cmnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMIHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEACTBA IMOMCKA, aHAIW3a M HHTEPIPETALUU
uH(popMaluu, U UH(OOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad NMPoQeccCHOHAIbHON
NesITeTbHOCTH;
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OK 03. [TnanupoBaTh 1 pealn30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JIEATENbHOCTh B MpodeccnoHanbHON cdepe, UCIOoIb30BaTh
3HaHUS M0 (PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYalHX;

OK 04. Db dexTrBHO B3aUMOICHCTBOBATh M pab0OTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05. OcymiecTBiasTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit Deepanuu ¢ yaeToM 0COOCHHOCTEH COIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasATh TIpakJaHCKO-NATPUOTUYECKYIO MO3ULHUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX O0IIEYeIOBEYECKUX LIEHHOCTEH, B TOM YHCIIe
C Y4YeTOM TrapMOHHU3ALUM MEKHALMOHAJIBHBIX M MEXPEIUTHO3HbIX OTHOIICHUH, MPUMEHSTH

CTaHAapThl aHTUKOPPYIILIUOHHOTO TTOBEICHNUS;
OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYKAWOIIEH Cpeabl, PECypcocOEperEeHHUIO,

OPUMEHATh 3HAHUSA 00 M3MEHEHUH KIMMaTa,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYaLIUSX;

IMPHUHIUIIBI

6epe>1<nHBoro IIpoOU3BOACTBA,

OK 08. HUcrnonp3oBath cpeacTBa GU3MUESCKOW KYJIBTYPHI JIJII COXPAaHEHUS U YKPCTICHUS
3JI0pOBBsI B Tpo1iecce MpohecCHOHATBEHON IEATEIILHOCTH U TOJIepKaHHs HEOOXO0AUMOTO YPOBHS
bu3znyecKoil MOArOTOBIEHHOCTH;

OcBoenue yueOHoro mnpeamera OVIIn.03 Marematnka AODKHO CHOCOOCTBOBATh
dbopMupoBaHUIO NPO(hecCHOHATBHBIX KOMIIETEeHIMA:

IIK 1.1. Co3naBaTh TEXHUYECKHME PUCYHKH M OSCKHU3bl M3IENIUN, MOJAEIBHBIX PSAJOB,
KOJUICKUMHA, C TIPUMEHEHUEM pAa3JIUYHbIX HCTOYHHUKOB C YYETOM CBOWMCTB MAaTepUaIOB U
0COOEHHOCTEH 11€JIEBOT0 PhIHKA.

[1K 2.1. BeImoaHsTh yepTeku 6a30BbIX KOHCTPYKIIMMA U3ICTHIA.

[1K 2.2. MogenupoBath U3/1e1us pa3IM4HbIX BUJIOB Ha 0a30BOM OCHOBE.

[1K 3.1. BeiOupath panuoHaibHbIE CIIOCOOBI TEXHOJIOTUHA U TEXHOJIOTUYECKHE PEKUMBI
IIPOU3BOJCTBA IIBEHHBIX U3/IEIUN.

[IK 3.2. CocraBisTh TEXHOJOTMYECKHE KapThl (MIOCIEAOBATEIHLHOCTH) BBIMOIHIEMBIX
onepauuii Ha HOBbIE MOJICNIH IIBEHHBIX U3/I€JINIA B COOTBETCTBUU C HOPMATUBHOMN

CooTHolIeHHE

oonmx

KOMIIeTeHIM A

®oIoC CIIO 29.02.10 KouncTpyuposanmue,

MO/eJIMPOBAHHE M TEXHOJOTWSl M3rOTOBJIEHMS W3JeJMil JIerkoil NMPOMBINLICHHOCTH (IO
BH/IaM), TNYHOCTHBIX Pe3y/IbTaTOB U MeTaNpeAMeTHBIX pe3yJbTAaTOB

OO0mue KOMNEeTEeHIUH
dIrocC CHo 29.02.10

JIM4HOCTHBIE Pe3yJIbTaThI
®OII COO

Meranpeamernbie pe3yabrarsl ®OII COO

OK 01. Beibupats crmoco0bt

00IIIeCTBEHHOM MTPAKTHUKH,
—IIOHMMaHHE MaTeMaTU4eCKOi
HayKu KaK ctepst
YeJIOBEUECKOH AesTETbHOCTH,
9TallOB  €e  pasBUTHUSA W
3HAQUUMOCTH ISl Pa3BUTHSA
LIMBHIIN3AIHH,

1) 6a30BBIC JOTHUCCKHEC JCHCTBYS:

8) LEHHOCTH HAYYHOTO
pelreHus 3aaa4q HO3HAMMS: —  BBIIBIATHh M XapaKTEPH30BaTh CYIICCTBEHHBIC
poeCCHOHATBHOM TIPU3HAKH MaTeMaTHIeCKHUX 00BEKTOB,
— c(OPMHPOBAHHOCTH . N
JeSITeTbHOCTH MMOHATUH, OTHOIICHWH MEXIy IOHATUSIMH,
MHPOBO33PEHHUS, .
MIPUMEHHUTENHLHO K COOTBETCTBYIONEN0 GbopMyIHpOBaTh  ONPEACICHHS  IOHSITHIA,
TBETCTB T .
Pa3ITUYHBIM KOHTEKCTaM; yiom YCTaHABJIMBATh  CYIIECTBEHHBIM  TPU3HAK
COBPEMEHHOMY YPOBHIO
KJTacCU(UKAIIUN, OCHOBAHUSI 17151 0000IICHHS 1
pa3BUTHSA HAyKU u

CPAaBHEHMs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;
BOCIIPHHUMATb, (dbopMyIIMpoBaTH u
peoOpa30BbIBATE CYXKICHHS: YTBEPAUTEIBEHBIC
U OTpULATENIbHbIE, €IUHUYHbIC, YacTHbIE U
o01ue, yCIOBHEIE,

BBISBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M W TPOTHBOpeuHs B (Qakrax,

JaHHBIX, HAOJIONEHUAX W YTBEPKICHUIX,
— OBJIaJICHUE SI3BIKOM
npeajgaraTb  KpUTEPUM A BBIABICHHS
MaTeMaTUKU u 9 o
N . 3aKOHOMEPHOCTEHN U IPOTUBOPEUUI];
MaTeMaTUYECKON KyJIbTypOil
— Jlenarh BBIBOABI C MCIOJNB30BAHUEM 3aKOHOB
KaK CpEICTBOM IIO3HAHMS
Mupa JIOTUKH, JEOYKTUBHBIX M  MHIYKTHBHBIX
tl ~ v
YMO3aKJI4YEeHUH, YMO3aKI4YeHUH 110
—TOTOBHOCTb  OCYILECTBIIATH
AHAJIOTUH;
IIPOEKTHYIO u
— IPOBOJUTH CAMOCTOATEIBHO J0KA3aTelIbCTBA
HCCJIEI0BATEIILCKYIO

MaTEMaTUYCCKUX yTBep)KHGHI/Iﬁ (HpHMBIG u oT
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JIeSITEIbHOCTD
WHAWBUAYAIHFHO U B TPYIIIIE.

MPOTHUBHOT0), BBICTPAWBaTh AapPryMEHTAIIHIO,
MPUBOAWTL IPUMEPHl W  KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXICHHSA U
BBIBOJIBI;

BEIOMpATH crocod pemieHust y4eOHOH 3amadn
(cpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BEIOMpaTs Hamboliee MOOXOIAIINKA C YIeTOM
CaMOCTOSTEIIFHO BBIJICIICHHBIX KPUTEPUCB).

2) 6a30BbIC UCCIICIOBATEIBCKIE ACHCTBUSL:

HCIIONb30BaTh BOIPOCHI Kak
HCCIIeIOBAaTEIbCKUI MHCTPYMEHT IIO3HAHMUS,
(GopMyIHpOBaTh  BONPOCHL,  (DUKCHPYIOIIHE
NIPOTUBOpEYHE, MpolieMy, YCTaHAaBIMBAThH
HCKOMOE W JaHHOE, (OPMHPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HUIIUIO0, MHEHHE;

MIPOBOANTH CAMOCTOSATENIFHO CIUITAHMPOBAaHHBIN

9KCIICPHMEHT, HCCIIeIOBAaHUE o
YCTaHOBJICHHIO ocoOeHHoCTeH
MaTeMaTHYeCcKOTo o0beKTa, SIBJICHUS,

MpOIIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMU, SBJICHUSIMH, TPOIECCAMHU;
CaMOCTOATEILHO (HOPMYITUPOBATH OOOOIICHHUS
U BBIBOJBI IO pe3yJbTaTaM MPOBEIACHHOIO
HAONIOJICHUS,  MCCIENOBAHUS,  OICHUBAThH
JIOCTOBEPHOCTh  MOJYYEHHBIX PE3yJbTATOB,
BBIBOJIOB U 0000IIEHNI;

MIPOTHO3UPOBATH BO3MOXHOE pasBuTHE
MPOIIECCa, a TAK)KE BBIIBUTATh MPE/IIOIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIOBUSIX.

OK 02 Hcnons3oBath
COBpEMEHHBIC cpeacTBa
TIOUCKa, aHanM3a u
HHTEPIpPETAIUN
nHpopmanuy, U
HHPOPMAIUOHHBIC
TEXHOJIOTUHU JUIst
BBITTOJTHEHHS 3a1a4
npodeccHoHAIBLHON
JIeSTeIbHOCTH;

OBnajzieHHe YHUBEPCATBHBIMH TI03HABATEIbHBIMU
IEUCTBUSIMU:

3) pabora ¢ HHpOPMAIUCIi:

BBISIBIIATh JACDUIUTEI WHPOPMAILIUHU, JAaHHBIX,
HEOOXOJMMBIX ISl OTBETAa HAa BOMPOC M IS
pellieHus 3a1a4y;

BEIOMpaTh HMHGOPMAIMI0O W3 HCTOYHHKOB
Pa3INIHBIX THIIOB, aHAIN3UPOBATH,
CHCTEeMAaTH3MpOBaTh W  HMHTEPIPETHPOBATH

nHpopManuio pasNMYHBIX BHIOB U (opm
TIPECTaBIICHNUS;

CTPYKTYpHpPOBaTh HH(OpMALHIO, TIPEJICTABIATH
ee B pPa3IMYHBIX (opMax, WIIIOCTPHPOBATH

rpadudecky;
— OIIGHMBaThb HAJEKHOCTb HMH(MOPMALMH TI0
CaMOCTOSTENIFHO c(hOopMyITUPOBAHHBIM
KPHUTEPHSIM.
6) TpylOBOTO BOCITUTAHMS: OBilasieHNe  YHUBEPCAIGHBIMH  PETYJIATHBHBIMHU
OK 03 [IInanupoBaTh U ) Py N . y P ety
—  TOTOBHOCTb K Tpyay, | ACHCTBHAMM:
peaIn3oBHIBATh _
OCO3HaHHE nenHoctu | 1. camoopraHmzanus:
coOCTBEeHHOE
TPYIOTIO0US, —  COCTaBILATH IUIaH, aJITOPUTM PELICHHs 33/1a4H,
npodeccuoHaIbHOE u 5 5
JHYHOCTHOS passuTHE, WHTEpEC K PaslMiHBIM BBIOMpaTh  Ccroco0  pemeHus % y4eToM
[IpeIPHHIMATENBCKY O chepam npodeccHoHATEHOM UMEIOUMXCA ~ PECYPCOB M COOCTBEHHBIX
JIeSTENLHOCTD B AEATENLHOCTH, CBASAHHBIM © BO3MOKHOCTEH,
. MaTeMaTHKOu u -
npoeccHoHambHON  chepe, aTeMaTHKo ee ApryMEHTHPOBATH M KOPPEKTHPOBATH
HCIIONBb30BATh 3HAHUS IIO TNIPUJIOXKCHUAMH, BapuMaHTbl pCIIEHHMM C  y4YE€TOM  HOBOHU
dunancosoit rpamotHocTn B [ YMEHHC coBCpIIaTh uH(popmammH.
Pa3HIHBIX KU3HCHHBIX OCO3HAHHBIN BEIOOp Oyaymiei | 2) CaMOKOHTPOJb:
pod)eccCuu 1 peann3oBhIBATh | —  BIAIETh HaBbIKaMHU TI03HAaBATEJILHOM
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CUTyallUAX;

COOCTBEHHEIE JKU3HEHHBIE
IIAHEI,
TOTOBHOCTHh M CIIOCOOHOCTH K

MaTeMaTHIECKOMY
00pa3oBaHHIO u
camM000pa30BaHHIO Ha

MIPOTSKEHUH BCEH KU3HH,
TOTOBHOCTb K  aKTHBHOMY

pedriekcuu  Kak OCO3HAHHS COBEPIIACMBIX
JIEUCTBUII W MBICIUTEIBHBIX TMPOIECCOB, HUX
pe3yIbTaTOB, BIIAJICTh criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJSI TIpolecca U
pe3ysbTaTa perIeHns MaTeMaTHIeCKON 3a1a9u;
— TpeABHIACTh TPYOHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh TPU PEUICHWH 3a7a4dl, BHOCHTH
KOPPEKTHUBBI B IEATEIHLHOCTh HA OCHOBE HOBBIX

Y4YacTHIO B peieHnu 00CTOSATENBCTB, JaHHBIX, HAHJIEHHBIX OMINOOK,
MIPAaKTHYECKUX 3ama4 BBISIBJICHHBIX TPYAHOCTEH;
MaTeMaTH4ecKoi —  OIIGHMBaTh COOTBETCTBHE pe3yibTara LEIH U
HalpaBJICHHOCTH; YCIOBUSIM, OOBSICHATD MPUYMHBI JTOCTHIKEHUS
W HE JOCTHKEHUS pe3yNbTaToB
JeATeNFHOCTH, HaXOAWTb OIIMOKY, JaBaTh
OLICHKY IPHOOPETCHHOMY OIIBITY.
OK 04. D¢ pextnBHO
< 8) LEHHOCTH HAy4YHOT O Osnaznenue YHHUBEPCaJIbHBIMH
B3aMMO/ICHCTBOBATh U .
TIO3HAHMS: KOMMYHHKaTUBHBIMH IEHCTBHAMH:
paboTaTh B KOJICKTHBE U
KOMAHIE: — c()OpMHPOBAHHOCTh 1) obuwenue:
’ MHPOBO33PEHMUS, —  BOCIPHHHUMAaTh U (OPMYIHPOBATD CYXKICHHS B
COOTBETCTBYIOLICTO COOTBCTCTBUU C YCJIOBUAMUA n nIciIsiMu
COBPEMEHHOMY YPOBHIO 00ILeHNs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
pa3BUTHUA HayKH u CBOIO TOYKY 3pC€HUA B YCTHBIX U IMMMCbMCHHBIX

00I1IeCTBEHHOM MTPAKTUKH,
[IOHUMaHHE MaTEeMaTHYECKOMI
HayKH Kak ctepst
YEJIOBEYECKOM AEATEIBHOCTH,
9TaloB €€  pa3BUTUA U
3HAYUMOCTU JJISl Pa3BUTHSL
LMBUJIN3ALUY,

OBJIaJICHUE SI3BIKOM
MaTeMaTUKH u
MaTeMaTU4eCKON KyJIbTYpOil
Kak CpEeJICTBOM IIO3HaHHUS
MHupa,

FOTOBHOCTb  OCYIECTBIIATH
MIPOEKTHYIO u
HCCIIEI0BATENILCKYIO
JIeSITENbHOCTD
WHIUBUAYAIbHO U B IPYIIIE.

TEKCTaX, IaBaTh MOSCHEHUS 110 X0y PEIICHHs
3aja4d,  KOMMEHTHUPOBAaTh  MOJYyYEHHBIN
pe3ynbTar;

— B Xome OOCYXIEHHWs 3aJaBaTh BOIPOCHI IO
CYIIECTBY OOCYXIacMOW TEMBI, IPOOIEMEL,
pemaeMoi  3amadd, BBICKA3bIBaTh WUJEH,
HalleJIeHHbIE Ha TIOMCK penieHus,
COTIOCTABIIATh CBOM CY)XXKICHUS C CYKACHUSIMHU
JPYrUuX YYacTHUKOB Jauaiiora, oOHapyXuBaTh
pa3iu4Me U CXOACTBO MO3ULUN, B KOPPEKTHOU
dbopme (GopMyTupoBaTH pa3HOIJACHS, CBOU
BO3paXKEeHUS;

—  TPEACTaBISTH Pe3yJbTAaThl PELICHUS 3a/lauu,
9KCIIEPUMEHTa,  HCCIEJOBAaHMSA, IPOEKTa,
CaMOCTOSITEIILHO BBIOMpaTh ¢dopmar
BBICTYIUICHHS C Y4E€TOM 337134 MPE3eHTALUH 1
0COOCHHOCTEH ayTUTOPHH.

2) coBMECTHAs eI TEILHOCTB!

— TIOHMMaThb W HWCIOJIB30BATh IPEUMYIIECTBA
KOMaHJIHOH ¥ WMHAMBUAYaJbHOW PabOTHI MpH
peleHny y4eOHBIX 3aja4, MPUHUMATh LeNb
COBMECTHOI  JIeSTeNIbHOCTH,  ILJIAHUPOBAThH
OpraHu3aLUI0 COBMECTHOM paboTsl,
pacrpeaenaTs Bujabl paboT, JOroBapHBAaThCS,
00CyXIaTh TpOLECC M pe3yibTaT padoThl,
000011aTh MHEHNS HECKOJIBKHX JIIOJIEH;

— ydYacTBOBaTh B TPYHIIOBBIX (opMax paboTHI
(oOcyxnenus, OOMEH MHEHHUH, "MO3rOBEIC
IITYpMbI" W HMHBIE), BBHIIOJIHATH CBOIO 4YacTb
paboTBl M KOOPAMHHUPOBATH CBOU AEHCTBUS C
JPYrMMH  4JieHaMH KOMaH/bl, OLICHUBATh
Ka4eCTBO CBOETO BKJIa/Ia B OOIIHIA POAYKT MO
KPHUTEPUSIM, chOpMyITHPOBAHHBIM
y4aCTHUKAaMH B3aUMOJICHCTBUSL.

OBnajieHHe  YHUBEPCAIbHBIMH  PErYJISTHBHBIMHU

JIEHCTBUSAMMU:

3) npuHATHS ce0sl U IPYTHUX:

— TIOHMMAaTh W HCIOJIb30BAaTh IPEUMYIIECTBA
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KOMAaHIHOW W WHAMBHUIYAILHON pabOTHI mpu
penieHny yueOHbIX 3a/1ad,
MPUHUMATH 11€Jb COBMECTHOM JesSTelbHOCTH,

IUVIAHUPOBATh ~ OPraHHW3allMI0  COBMECTHOM
paboTel,  pacmpenmeniTe  BHOBL  paboT,
JIOrOBapuBaThCs,

0o0CyX/IaTh TIpOLECC W pPe3ylbTaT paboTHI,
0000111aTh MHEHNS HECKOJIBKUX JIFOJEH;
Y4acTBOBAaTh B TPYMIOBBIX (opMax pabOTHI

(oOcyxneHus, OOMEH MHEHHUH, '"MO3TrOBBIC
HITYpMBI" U UHBIE),
BBINIOJHATH ~ CBOKO  4acThb  paboTBl |

KOOPIWHUPOBATh CBOM NEHCTBUSI C APYTUMH
WICHaMH KOMaH/IbI,

OLICHWBATh KAa4eCTBO CBOETO BKJAa/a B OO
MPOIYKT MO KPUTEPUIM, c(HOPMYITHPOBAHHBIM
YYaCTHHKAMH B3aNMOZICHCTBUSI.

OK 05. OcyuiecTBiaTh
YCTHYIO U TUICBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEH
COLIMAIBHOTO K
KyJIbTypHOTO KOHTEKCTA;

OK 06. ITposiBnsTH
IpaKAaHCKO-
MATPHOTUYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh
0CO3HAaHHOE MOBEICHNE Ha
OCHOBE TPaJUIIHOHHBIX
00I111e4enoBeYeCKUX
LIEHHOCTEH, B TOM YHCJIE C
YY€TOM I'apMOHU3AIHN
ME)KHALMOHAJIBHBIX 1
MEKPEIUTHO3HBIX
OTHOIIEHHH, TPUMEHSTh
CTaHAAPTHI
AQHTUKOPPYNIIMOHHOTO
TIOBE/ICHHS;

1) TpaKAaHCKOT'O0 BOCIIUTAHUSA:

2)

c(hOpMHUPOBAHHOCTH
rpakJJaHCKOU MO3ULINNA
oby4aromerocs Kak
AKTHUBHOI'O U OTBETCTBCHHOI'O
yjeHa poccuiickoro
o011ecTBa,

TIpeCcTaBICHUE 0
MaTeMaTUIECKUX OCHOBax
(YHKIMOHUPOBAHUS
Pa3IHIHBIX CTPYKTYD,
SIBIICHUH,

TIpoIeIyp TPaxIaHCKOTO

obrrecTBa (BBIOOPHI, OMPOCHI

U Ipyroe),

yMEHHE B3aMMOIEUCTBOBATD C

COIMATbHBIMHM HHCTUTYTaMH B

COOTBETCTBUU c ux

(GYHKIUSIMHA 1 Ha3HAUCHUEM;
MaTPHOTHYECKOTO

BOCIIMTaHHA:

c(OpMUPOBAHHOCTH
poccuiickoll  rpaskAaHCKOM
UAEHTUYHOCTH,

YBAXCHUA K TMPOIIIOMY H
HaCTOSIIEMY poccuiickoin
MaTEMaTHuKHU,

[IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM  POCCUMCKUX
MaTEMaTUKOB U POCCHHCKOM
MaTEMaTHYECKOH IIKOJIBI,
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— HCIOJIb30BaHUE ITHX
JIOCTHUKEHUHN B PYTUX
HayKaxX, TEXHOJIOTHSX, cepax
KOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO

BOCITUTAHHUS:

— OCO3HaHHE JTYXOBHBIX
LIEHHOCTE! POCCHIICKOTO
Hapona,

— c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
STHYECKOTO MOBEICHMUS,

CBSI3aHHOTO C HPaKTUYECKUM
MIPUMEHCHHEM  JTOCTHXCHUH
HayKd W  JIESTEIbHOCTHIO
YUEHOTO,

— OCO3HAaHHE JIMYHOTO BKJaJa B
MIOCTPOEHHUE YCTONYUBOTO
Oymy1mero;

OK 07. CopneticTBOBaThH
COXpaHEHHIO OKpYIKaroIei
cpensl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHHS 00
W3MEHEHHH KIIMaTa,
NPUHIHIBI OEPEKITUBOTO
TIPOU3BOJICTBA, d3PPEKTHBHO
JIeWCTBOBATH B
Ype3BbIYaHBIX CHTYAIUX;

7) SKOJIOTMYECKOTO BOCTIUTAHUS:

— cpopMHPOBAHHOCTH
3KOJIOIrMYECKOU
KYJIBTYDBI,
IIOHHUMAaHUC
BIVSTHAS
COLMAITBHO-
SKOHOMHYECKUX
TIPOIIECCOB Ha
COCTOSIHUE
NIPUPOJHON U
COLIMAJIbHOU CPEJbL,

— OCO3HaHHE
rJ100aJIbHOTO
XapakTepa
9KOJIOTHYECKUX
mpobiem,

— OpHEHTAIHsA Ha
MIpUMEHEHUE
MaTeMaTHIECKUX
3HAHUN st
pemreHust 3amad B
obyactu
OKpY Karouiei
Cpesl,

— IIJIaHUPOBAHUE
MOCTYTIKOB u
OIICHKHU ux
BO3MOKHBIX
MOCTCICTBUA IS
OKpYyXKarolien
cpensl;

OK 08. Hcnosib3oBaTh
cpencTBa (U3HUECKOI
KYJIBTYPBI JUIsl COXPAHEHUS
U YKPEIUIEHUS 310POBbS B
rporecce
npodeccruoHaTbLHOM
ACATCIIBHOCTH U

IO IICPIKAHUS

4) 3CTECTHYCCKOT'O BOCITMTAHUSA
— OCTCTHYECCKOC OTHOIICHHC K
MHUpYy, BKJIKOYas OCTCTUKY

MATEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3azad, peLIeHU,
paccyxaeHui,
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HEOOX0AMMOT0 YPOBHS — BOCHPHUMYHBOCTD K

¢bu3nIecKoit MaTeMaTHYECKUM  aclleKTaM

HOATOTOBJICHHOCTH; Pa3IHYHBIX BUIOB HCKYCCTBA;

5) pusudIecKoro BOCIHUTAHHUS:

— c(hOpPMHPOBAHHOCTh YMEHUS
NPUMEHATh MaTeMaTHYECKHe
3HAHUA B HHTEpecax
3I0pOBOrO M 0€30MacHOro
o0pasa KH3HH,

— OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3/I0pPOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIN
PSKUM 3aHATHH M OTIbIXA,
perynspHas ¢usnaeckas
aKTUBHOCT ),

— ¢usngeckoe
COBEPILCHCTBOBaHUE npH
3aHATHAX CIOPTHBHO-
03JI0pPOBUTENILHOM
JIeATENIbHOCTBIO;

IIpenmerHblie pe3yabTathl ocBoeHus yueOHoro npeamera OYIIn.03 MaremaTuka:

1) BnazeHue MeTOAAMHU JIOKAa3aTEJIbCTB, AalrOPUTMAMM pEIICHUs 3ajad; yMEHHe
(bopMyIUpOBATH OMPEEIICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIIbHbIE
paccyXJIeHHs B X0JI€ PELICHMS 3a/1a4;

2) yMEHHE OIepHpOBaTh MOHATUSAMH: CTENEHb YHWCIA, JIOTapudmM dYuCla; yMeHUe
BBIMOJIHATh BBIYMCICHME 3HAYEHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTEMEHAMU U
Jorapudpmamu, mpeodpazoBaHus JPOOHO-PAIIMOHATFHBIX BBIPAKECHUH;

3) yMeHue onepupoBaTh MOHATUAMU: PAallMOHAJIbHBIE, UPPALlMOHATIBHBIE, T0KA3aTeNbHbIC,
CTETIeHHBIE, ToTapu(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHue onepupoBaTh HOHATUAMM: (YHKLHMS, HEpepbIBHAS (DYHKIMS, NPOU3BOIHASA,
nepBooOpasHasi, ONPEACICHHBIM MHTErpall; yMEHHE HaXOJUTh IMPOU3BOJIHBIC 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CHPAaBOYHBIE MaT€pPHAJIbl; UCCIEI0BaTh B MPOCTEHIINX CIydasx (yHKIUH
Ha MOHOTOHHOCTb, HAXOIUTh HAaNOOJIbIINE U HAUMEHbBIIINE 3HaUeHUs QYHKLUN; CTPOUTH TpapuKu
MHOTOYJIEHOB C MCIOJb30BAHMEM allapaTa MaTeMaTH4YECKOrOo aHalINW3a; I[PUMEHATH
IIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUYKEHUE; pelllaTh MPaKTUKO-OpPUEHTUPOBAaHHBIE 3ajaun
Ha HauOOoJbIINe U HAMMEHbIIINE 3HAUSHHsI, HA HaX0XKJIEeHHE MTyTH, CKOPOCTH U YCKOPEHMUS;

5) yMEHHE ONepUpOBaTh MOHATUIMU: pallMOHaNIbHAs (DYHKIIMA, TOKa3aTeabHas QyHKIuS,
cTeneHHas (QyHKUM, Jorapupmudeckas (QyHKIUSA, TPUTOHOMETpUUYecKue (QpyHKIUU, 0OpaTHbIE
(GyHKIIMM; YMEHHE CTPOUTh TpadUKU HU3YYEHHBIX (YHKIUH, HCIOJIB30BaTh TIpaduKU MpH
U3Yy4EHHH IMPOLIECCOB M 3aBUCUMOCTEH, NMPH PEIICHUM 3aJau U3 APYrUX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHOMN )KU3HH; BhIpaKkaTh (JOPMyJIaMH 3aBUCUMOCTH MEX]y BETUUMHAMU;

6) yMeHue peliaTh TeKCTOBBIE 33/]a4ul Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, TOJIU U
4acTH, Ha JBHXKEHHE, paboTy, CTOMMOCTb TOBAapOB M YCIyr, HAaJOIW, 3aJa4d U3 OO0JIaCTH
yIpaBJIeHUS JIMYHBIMM U CEeMEWHbIMH (DUHAHCAMH); COCTaBIATH BBIPAKEHUS, ypaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33]1a4M, UCCIIEI0BAaTh OJyYEHHOE PEIIeHHE U OLIEHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

7) yMeHue onepupoBaTh MOHATHAMU: cpefiHee apudmeTnyeckoe, Meinana, HauOoplIee u
HalMEHbIIIee 3HAUeHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHHME W3BJIEKaTh, WHTEPIPETUPOBATh HH(MOpMALMIO, NPEACTABIEHHYI0 B TaliuIax, Ha
nuarpaMmax, rpagukax, OTpakarollyto CBOMCTBA peallbHBIX MPOIIECCOB U SBIECHUHN; IPECTABIATh
MH(OPMALIMIO C MOMOIIBIO TAOIHIl U IUarpaMM; UCCIEeI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
qucie ¢ MPUMEHEHHEM rpau4ecKuX METO/I0B U AJIEKTPOHHBIX CPE/ICTB;

8) yMeHue omnepupoBaTh TMOHATUSMU: CIy4alHBI ONBIT W ClydailHOE COOBITHE,
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BEPOSTHOCTh CIY4alfHOTO COOBITHS; YMEHHME BBIYHCIATH BEPOATHOCTH C HCHOJIb30BAHUEM
rpadu4ecKux METOI0B; IPUMEHATh (QOPMYJBbl CIOXKEHHS W YMHOXKEHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MPH PELICHUH 3aJa4; OILCHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4aliHbIMHU BEJIMYMHAMH; YMEHHE IPUBOJUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YUCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue onepupoBaTb HOHATUSAMM: TOYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHbIN yroJl, CKpELUBaIOIINECs IPSMBbIE, TAPAIIIEIIBHOCTD U EPIEHIUKYIISIPHOCTD IPAMBIX
U IUIOCKOCTEH, yroil MEXIy HpPSMBIMH, YrOJl MEXIy NPsIMOM U IUIOCKOCTBIO, YrOJ MEXay
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU /10 IUIOCKOCTH, PACCTOSIHUE MEXY MPSMBIMH, PACCTOSTHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCII0Ib30BaTh IIPU PELICHUH 3ajjay U3yYeHHbIE (DAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

10) ymenue onepupoBaTh MOHATHSMU: MHOTOTPAHHUK, CEUYEHHE MHOIOTPAHHHUKA, KYO,
napaieNenurne, pu3Ma, nupamuaa, Gurypa u moBepxXHOCTb BpaLIeHUS, IIHJIUH/IP, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHHUs, IUIOCKOCTb, Kacarouiascs cepbl, LUIMHIPA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IPSAMOYTOJIBHOTO MapajljieNenunea, NupaMusl, IpU3Mbl, LUIMHIPA, KOHYCa, 1Iapa; yMEHHE
n300paxxaTb MHOTOTPAHHUKU U IOBEPXHOCTU BpALIEHUS, UX CEYEHUsI OT PYKH, C HNOMOUIbIO
YEepPTEeKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHME paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PaclO3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

11) ymenue onepupoBath MOHATUAMU: JIBUXKEHUE B IPOCTPAHCTBE, 0JI00HBIE (PUTYpPHI B
IPOCTPAHCTBE; UCIOIB30BATH OTHOIICHHUE TUIOIA/ICH TOBEPXHOCTEH U 00BHEMOB MOI0OOHBIX (GUTYP
IPU PELIeHNH 3a/1a4;

12) ymeHHe BBIUUCIATH T€OMETPUUYECKUE BEIWYUHBI (JJIMHA, YTOJ, IUIONIa/lb, 00bEM,
IUIOIA/b TIOBEPXHOCTH), UCHOJb3Ys U3yUeHHbIE (POPMYIIbI U METOABI;

13) ymeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAs CUCTEMA KOOPIMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEACHHE, YTOJI MEKIAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEIACHUWE BEKTOpA HA YHCIIO; HAXOIUTh C MOMOINBI0 H3Y4EHHBIX (hopMym
KOOPJIMHATBI CepeIMHbI OTPE3KA, PACCTOSIHUE MEXKIY IBYMs TOUKAMU;

14) ymenuwe BbIOMpaTh MOAXOMAIIMNA W3YYCHHBIM METOA JUIsl pEUICHUs 3aJlayH,
pacrio3HaBaTh MareMaTuyeckue (akTbl MW MaTeMaTH4YeCKHe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPHl MaTEMATUYECKUX
OTKPBITUMA POCCUICKON U MUPOBOU MAaTeMaTHUYECKOW HAYKH.

15) ymeHue omnepupoBaTh MOHATHSAMH: OINpEAENIEHUE, aKCUOMa, TEOopeMa, CIIEJCTBUE,
CBOWCTBO, NMPU3HAK, 0KA3aTeIbCTBO, PAaBHOCUIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJEHUE, NPUBOAUTH TMPUMEPHl U KOHTPIPUMEDPHI,
MCII0JIb30BaTh METOJ MaTEMaTUUYECKON MHAYKLMH; TIPOBOJUTD 10KA3aTEIbHBIE PACCYKAEHUS NIPU
pEeLIeHNH 3a]1a4, OLIEHUBATh JIOTUYECKYIO IPaBUIIBHOCTh PAaCCyKICHMUI;

16) ymeHue omnepupoBaTh MOHATHUSMH: MHOXXECTBO, NOJMHOXECTBO, OIeEpaluu Haj
MHOKE€CTBAMH; YMEHHE HCMOJIb30BaTh TEOPETHMKO-MHOKECTBEHHBIN amnmapar Uisl ONHUCaHUs
peasbHBIX MPOLIECCOB U SABICHUHA M MpPH pEIIeHUH 33734, B TOM 4YMCIE U3 APYIMX Y4eOHBIX
MPEIMETOB;

17) ymenue onepupoBaThb HMOHATUSAMH: Tpad, CBS3HBIA rpad, nepeBo, LMK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb U OMHMCHIBATh Tpadbl pa3IMYHbIMH CIIOCOOAMU; HCIOJIb30BATh
rpadsl IpU peLIeHUH 331a4;

18) ymeHue CBOOOJHO OINEPHPOBATH TOHSATHSAMH: COYETAaHHE, TEPECTaHOBKA, YHUCIIO
COYeTaHUi, YMCII0 ePEeCcTaHOBOK; OMHOM HpI0TOHA; yMeHuE NIPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyKIEHUS IJIsl pelIeHHs 3a1a4;

19) ymenue omepupoBaTh MOHATUSMH: HATYypaJlbHOE YMCIO, 1I€J0€ YMCIIO, OCTATOK IO
MOJIyJIIO, pallOHAIbHOE YHCIIO, WPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYypajbHBIX, LIEJBIX,
palOHaIbHBIX, JEHCTBUTENIBHBIX UHCEN; YMEHHE HCIOJIb30BaTh IMPU3HAKK JAEITUMOCTH,
HaUMEHbBIINN 001K IeUTeh U HAMMEHbIIIee 00I1iee KpaTHOe, anropuT™ EBkiuaa npu pemieHnn
3a/1a4; 3HAKOMCTBO € Pa3JINYHBIMU MO3UIIMOHHBIMU CHCTEMAaMH CUUCIICHHUS;
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20) ymeHue cBOOOHO OTIEPUPOBATH MOHSATUSIMU: CTETICHD C LIEJIBIM MTOKa3aTejaeM, KOPEHb
HaTypaJbHOH CTENEHM, CTENEHb C PAlMOHAIBHBIM IOKa3aTeJeM, CTENEHb C JACHCTBUTEIbHBIM
(BeliecTBEHHBIM) IOKa3aTeNeM, Jorapu(mM ducia, CHHYC, KOCUHYC M TAHTE€HC NPOU3BOJIBHOTO
LV (IER

21) ymeHue oONepHpOBaTh MOHATHUSAMH: TOXXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa ypaBHEHHMH W HEPaBEHCTB, PaBHOCWJIBHOCTb YpaBHEHHI,
HEpaBEHCTB M CHCTEM, palHMOHAJIbHBIC, HPPAUOHANbHbBIC, MOKa3aTeJIbHBIC, CTEICHHBIE,
JorapupmMuyUecKue, TPUrOHOMETPUUYECKIE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBbl C MOMOINBIO PAa3IWYHBIX MPHEMOB; PELIaTh YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IIapaMEeTPOM; IPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHrs MaTeMaTHUECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JacTeil HayKH U pealbHOH KU3HU;

22) yMeHHe CBOOOJIHO OMEepUpOBaTh MOHATHAMU: Tpaduk GyHKIUHU, oOpaTHas (YHKIIHS,
KOMIO3UIUs (yHKUUH, JTUHEHHAas (QyHKIUs, KBagpaTHuHas (YHKLHWS, CTeTeHHass (YHKUIUS C
LEeJIbIM IOKa3aTejaeM, TPUTOHOMETpUYecKHe (YHKIMM, OOpaTHble TPUTOHOMETPUYECKUE
(dyHKIMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUN; YMEHHE CTPOUTH TpaduKu (yHKIUH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB (HyHKIIHIA;

23) yMeHHE UCIOJIb30BaTh rpaduku QYHKIHUN I U3YUEHHsI IPOLIECCOB U 3aBUCUMOCTEH
OpU pPEUIeHWH 337ad M3 JPYrHX Y4eOHBIX IPEeIMETOB M W3 pealbHOW >KU3HM; BbIpaXKaTh
(dopMyTaMu 3aBUCUIMOCTH MKy BETHUYNHAMU;

24) ymeH#e CBOOOJHO OIEPUPOBATH MOHSITUSMHU: YETHOCTH (DYHKIUH, HNEPHOTMYHOCTD
(GyHKINU, OrpaHUYEHHOCTh (YHKIWH, MOHOTOHHOCTH (DYHKIMH, SKCTPeMyM (QYHKIHWH,
HauOoJplllee M HaWMEHblee 3HaueHWs (YHKIUMM Ha TMPOMEXKYTKE; YMEHHE IPOBOAUTH
uccieoBanne QyHKIINN;

25) yMeHHe HCIOJIb30BaTh CBOWCTBA U Tpaduku (QYHKIMN ISl PELICHUsS YpaBHEHHH,
HEpaBEHCTB M 3a/1a4 C NapamMeTpamu; H300pa)xkaTh Ha KOOPAWHATHON IUIOCKOCTH MHOKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) yMmeHue CBOOOIHO OTICPUPOBATH MOHSATHSIMU: TIOCIIEIOBATEIIBHOCTD, apu(MeTHIeCKas
nporpeccusi, TIeOMeTpHuYecKash Iporpeccus, OECKOHEYHO yObIBalollash TIeoMeTpHuYecKas
nporpeccusi; yMEHUE 3a/1aBaTh MOCIEI0BATEILHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX
bopmyu;

27) yMeHHe OnepupoBaTh MOHATUSIMH: HETPEPHIBHOCTh (YHKIIMHU, aCUMIITOTHI Tpaduka
GbyHKLIMU, TiepBas U BTOpasl MPOU3BOJAHAS (PYHKIUHM, TEOMETPUUYECKUNH U (PU3NYECKUHA CMBICT
IIPOU3BOIHOM, IEPBOOOPA3HAsL, ONIPEIETICHHBIN HHTETpaJl; YMEHUE HAXOAUTh ACUMIITOTHI rpaduka
(GYHKLINU; yMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO U KOMIIO3UIUH
(GyHKIMI, HAXOUTh YpaBHEHHE KacaTeJIbHOU K rpa@uKy QpyHKIMY;

28) yMeHHe UCTIOIb30BaTh MPOU3BOIHYIO [UIS HCCIIEOBaHHs HYHKIIMHN, I HAX0XKACHHS
HAWTYYIIIero peleHus B MPUKIaIHBIX, B TOM YHCJIE COMUAIBHO-YKOHOMUYECKUAX U (PH3HUECKUX
3ajadax, /Ui ONpPENENeHUss CKOPOCTH U YCKOPEHUs; HaXOJUTh IJIOMIATM U 00beMbl GUryp C
MIOMOIIIFI0 MHTETpalia; MPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C MOMOIIBIO
TuddepeHIaIbHbIX YpaBHEHUH];

29) yMeHue OneprUpOBaTh MOHATUSIME: KOMIUIEKCHOE YMCIIO, COTPSKEHHBIE KOMIUIEKCHBIE
quciaa, MOJYIb W apryMEHT KOMIUIEKCHOIO YHcia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYECKass M airedOpauyeckas); yMeTb  IPOU3BOJIUTH
apudMeTHUecCKue ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH; MPUBOAUTH MPUMEPHI UCIOIb30BaHHS
KOMIUJIEKCHBIX YHCET;

30 ymeHue cBOOOJHO ONEpUPOBATH MOHATHAMM: cpelHee apupMeTHYecKoe, MeauaHa,
HanOoJpIllee W HAaWMEHbIIEe 3HAUCHHs, pa3Max, IHCIEPCHs, CTaHIAPTHOE OTKIOHEHWE IS
ONKCAHMsI YHCIIOBBIX JaHHBIX; YMEHHE MCCIIEJOBATh CTaTUCTUYECKHE JAHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUYEeCKUX METOJOB M DJICKTPOHHBIX CpEACTB; TrpadUvecKd HCCIIeI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO TUarpaMM pacceMBaHUA U JIMHEHHOM perpeccuy;

31) yMeHUe HAXOIUTh BEPOSTHOCTH COOBITHIA C HCITOIB30BAaHHEM IpapUIeCKHX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1a4 (OpMYJIbl CIOKEHUS U YMHOXXEHHs BEPOSTHOCTEH, Gopmyiy
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MIOJTHOM BeposITHOCTH, (hopmyiny bepHymnu, komOuHaTopHBIe (DaKThl U (HOPMYIBI; OIICHUBATH
BEPOSITHOCTH pEalIbHBIX COOBITHH; YMEHHE ONEpPUpPOBATh MOHATUAMM: CIydaiHas BeIWYMHA,
pacnpezieieHue BEPOSATHOCTEH, MaTeMAaTU4YECKOE O)KMJAHUE, JUCIEpCHs U CTaHJapTHOE
OTKJIOHEHUE CIy4alHO! BeNWYMHBIL, (YHKIMH paclpelesieHUus] M IUIOTHOCTH PABHOMEPHOIO,
[I0KAa3aTeIbHOIO0 U HOPMAaJbHOTO PACHpEEICHH; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YyUEHHBIX
pacripeiesIeHuil Il pelieHus 3a1a4; 3HaKOMCTBO € MOHATUSAMU: 3aKOH OOJIbIINX YUCEI, METO/IbI
BBIOOPOYHBIX HCCIIEC0OBAHUH; YMEHHE IPUBOAUTE IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSIX;

32) ymMmeHue CBOOOAHO ONEPUPOBATH TMOHSATHUSMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JydY, IUIOCKMH yroj, JBYIpaHHBIA Yrosl, TpeXIpaHHBIA Yrou,
IepeceKaloIIrecs, MapauielbHble M CKPEUIMBAIOUIMECS IpsIMble, MapalieIbHOCTh U
HEePHIEHANKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrol MEXIy NPsIMBIMH, YroJd MEXAY MpsMOH U
IUIOCKOCTBIO, YIOJI MEK/Y IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh IIPU PEILICHUH 3a7a4 U3Y4YECHHBIE
(bakThl U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLEM MHUPE;
YMEHHME ONEpUPOBATH IOHATUAMU: MHOTOTPAaHHMK, CEYEHME MHOIOTPAaHHUKA, MPABUIIbHBIN
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAllEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMs] KOHyca W LWIMHJpA, NapajuleJbHble OCH WJIU
OCHOBAaHHIO, CEUEHHME lIapa, IUIOCKOCTb, Kacamomasics chepbl, LWIMHIPA, KOHYCA; YMEHHE
CTPOWUTH CEYEHHWE MHOTOTPAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYPBI M TIOBEPXHOCTH
BpALEHUs, UX CEYEHMS, B TOM UYHUCIIE C MMOMOIIBIO JIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHAThH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENFHO (POPMYITUPOBATh ONPEACTICHUS U3YIaeMBIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX I€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WIM OIPOBEpraTrh MX; YMEHHUE MPOBOJUTH KIACCU(PUKALUIO (PUIYp MO pa3IudHbIM IpHU3HAKaM,
BBINOJIHATH HEOOXOMMBbIE JIOMOJHUTEIbHbBIE TOCTPOCHMUS;

33) ymeHue cBOOOIHO ONEPHPOBATH MOHATHAMU: IUIOMANb (UTYpPBL, 00bEeM (QHUTYDHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXy MPSIMBIMH, PACCTOSHUE
MEXYy TUIOCKOCTSIMH, TUIOIIAAb CQephl, TUIOMAAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA,
WIMHAPa, 00beM KyOa, IpSMOYTOJIBHOTO Hapaiielienunesa, TUpaMuIbl, TPU3Mbl, [UIMHIPA,
KOHYcCa, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX QUTYD;

34) ymenue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHHUE, MapajUlelbHBIA HepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIpeoOpa3oBaHue MoAo0us, Mo100HbIE
Gurypel; yMeHue pacro3HaBaThb paBHbIE W NOJOOHBIE (DUTYpBI, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIOIb30BaTh I'€OMETPUYECKHE OTHOILIEHUS, HaXOIUTh
reoMeTpUYecKre BEUYMHBI (JJIMHA, YTroJl, IUIOMaab, 00bEeM) MpHU pelIeHUH 3ajad U3 JAPYrux
y4€OHBIX PEIMETOB U U3 PEATIbHOM KU3HU;

35) ymeHue cBOOOJIHO ONEPUPOBATH MOHATHUSAMU: MPSMOYrOJbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOpa Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE NMPOU3BEJIEHHE, BEKTOPHOE MPOU3BEICHHE,
yroJl MeXAYy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIA METON MJs
pelIeHHs TeOMeTPUYECKHX 3aJiau U 3ajiau APYTruX y4eOHBIX PEIMETOB; ONIEpUPOBATh MOHATHIMU:
MaTpuna 2 x 2 u 3 X 3, onpeaenuTenb MaTpUIbl, TEOMETPUUECKUI CMBICI OIPEAEIUTENS;

36) yMeHHE MOJENUpPOBaTh peallbHble CUTYallMM Ha S3bIKE MaTeMaTHKH; COCTaBIATbH
BBIPQXXECHUS, yYpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCIOBHUIO 3aJayd, HCCIIEIOBATh
MIOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJIy4YEHHBII
pe3yNbTaT; CTPOUTh MAaTEMATUYECKUE MOJIENIN C TOMOIIBI0 TEOMETPUYECKUX MOHATHH U BEJINYMH,
pelaTe CBSI3aHHbIE C HUMM NPAaKTHUECKHUE 337aud; COCTAaBJISITh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yinbTaT; peliath NPUKIATHBIE 3aJadyd  CpPeACTBaAMHU
MaTeMaTHYeCKOT0 aHaJIn3a, B TOM YHCIIe COLUATbHO-9KOHOMHUYECKOTO 1 (PU3UUECKOT0 XapaKTepa;

37) ymeH#e BRIOUPATh IMOAXO SN METOJ ISl PEIICHUS 3a]1a9; TOHUMaHHe 3HAYUMOCTH
MaTeMaTHUKHd B HM3YyYEHHM NPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMEHUE
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB MAaTeMAaTWKH B HCKYCCTBE, YMEHHME NMPUBOAUTH MPHUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOW MaTeMAaTUYECKOU HAYKH.
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3. COAEPXKAHUE YYEBHOI'O IPEJIMETA OVIII.03 MATEMATHKA
(YT'JIIYBJIEHHBIM YPOBEHD)

1. Yucna u BIYHCIEHUS

Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE
nepuoauieckue apoodu. [lpumenenue npodei n MpOLEHTOB ISl PELICHUs TPUKIIAIHBIX 331249 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JlelicTBUTEIbHBIC yucna. ParmonanbHbie 5 HPPALOHAIIbHEIE YyHucIa.
ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU. Moyib 1eHCTBUTEIBLHOTO YKCIa U
ero coiictBa. [IpubnkEéHHbIe BHIYMCICHUS, PAaBUiIa OKPYIJICHUS, IPUKHUIKA U OIICHKA
pe3ynbTaTa BhIYMCICHUM.

Crenens ¢ 1enbiM nokaszateneM. bunom Hetotona. Mcnonb3oBanue noaxoasmeii popMel
3anMcy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM IIOKa3aTeslieM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIbHBIM
IIOKa3aTEJIEM.

Jlorapudm yucna. CoiicTBa norapudma. [lecaTuuHble U HATypaJIbHbBIE TOTaPU(PMBIL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

2. YpaBHeHUN M HEpaBeHCTBa

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHus. Y paBHEHUE, KOPEHb YPABHEHMUSI.

PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUs-ClIeACcTBUs. HepaBeHCTBO, peieHue
HEPaBEHCTBA.

OCHOBHBIE METO/BI PELIEHUS LEJIBIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

MHoOrouneHns! 0T OJHOM EPEMEHHOM. JleleHre MHOIO4JIEHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorouseHs! ¢ nensiMu KodhduiimeHTamu.

Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTENIEHU U KOPHHU.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METOABI PEIIECHHUS UPPALIMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI TI0KA3aTeNbHBIX YpaBHEHUI.

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PELICHUS] IOTapUPMUUIECKHX
YpaBHEHUM.

OcHoBHbIE TpUroHOMeTpUUeckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemrenne cucreM TUHENHBIX ypaBHEHUN. MaTpuiia CUCTEMBI TUHENHBIX YPABHEHUM.

Ornpenenurens MaTPHUILLI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOWCTBA, BBIYMCIICHUE €TO
3HAYEHHUs], IPUMEHEHHE ONIPENEIUTENS I PEIICHUS] CUCTEMBI IMHEWHBIX ypaBHEHUN. Pemenue
MPUKJIAJHBIX 3a/1a4 C MIOMOILBIO CUCTEMbI JINHENHBIX YpaBHeHUH. McciienoBanne mocTpoeHHOM
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

ITocTpoeHne MaTeEMaTHYECKUX MOJIENEH PEAJIBHOM CUTyallMM ¢ IOMOLIbIO YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELLIEHUI0 MaTEMaTUUECKUX 3a7a4d U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.
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3. ®ynkuum u rpaguku

OyHkIus, crnocodbl 3amanus (GyHkiuu. B3ammuo oOpatHble ¢yHkuumu. Kommozuius
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

OO6nactp onpeseneHus 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkmun. [Tpomexytku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKLIMU. MakcuMyMbl 1 MUHUMYMBbl QyHKUuu. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs PYHKLUU HAa IPOMEKYTKE.

JIuneitHast, KBajipaTUYHast U APOOHO-IMHEHHAast QYHKLINHU. DJIEeMEHTapHOE UCCIIEJOBAaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHast GyHKIHS ¢ HATypaJIbHBIM | LIeTbIM TToKa3zareneM. E€ cBoiicTBa u rpaduk.

CoiicTBa 1 rpauk KOpHS N-Oi CTENEHU KaK (yHKIUU 0OpaTHOW CTEIICHU C HATYPaJIbHBIM
[IOKA3aTEJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBOicTBa U rpaduku. Vcnonp3zoBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

Tpuronomerpuueckass OKPYKHOCTb, ONpEEICHHE TPUTOHOMETPUUECKUX (QYHKIUI
YHCIIOBOTO apryMEHTA.

@DyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHBIX IIpolieccax U sABleHusX. [ paduku peasbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

IlocnenoBaTeabHOCTH, CITOCOORI 3a1aHUs TOCIEN0BaTENbHOCTENH. MEeTO ] MaTeEMaTHUECKON
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJln3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeyHOo — yObIBarowias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YObIBalOIIEH IeOMETPHUUYECKONW MPOrPECCHH.
JIuHelHbII W DKCHIOHEHLHMaNbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepriBHble (QyHKIMM W UX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpapuKOB
¢ynknuii. CBoiicTBa (yHKUMN HENpephIBHBIX Ha OTpe3Ke. MeToa MHTEpBANOB JJsl pEIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[TepBas u BTOpas npousBoanbe PyHKIMU. OnpeiesieHue, reOMETPUUECKUN U PU3MUECKUI
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduKy pyHKINU.

ITpou3zBosHbIe r1eMeHTapHbIX (GyHKIMNA. [Ipon3BoHAS CyMMBI, TPOU3BEACHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

5. MHokecTBa H JIOTHKA

MHOXeCcTBO, onepaluy HajJ MHOXKECTBaMH M UX cBoMcTBa. [luarpammsl Ditniepa— Benna.

[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT 0 arnapara JJisl ONMCaHUs peaJIbHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEILIEHUU 3a7a4 U3 JPYTuX y4eOHbIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYecKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

Hatypanbuble u nensle uucna. IlpuMeHeHHe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKiInaa s penenys 3aa4 B LEbIX Yuciax.

KommnekcHele uwucna. AnreOpanyeckas U TpUrOHOMeTpudeckas (OpMBI 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUeCcKHe ONepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJT Ha KOOPAUHATHOM MI0cKOoCTH. @opmyna Myaspa.
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KopHu n-o#1 creneHn u3 KOMILIEKCHOTO 4ucia. [[pyMeHeHne KOMIUIEKCHBIX YMCeN AJIs
peneHns (PU3NYECKUX M TeOMETPUUECKUX 3a/1ad.
6. YpaBHeHUS U HEPpABEHCTBA

Cucrema 1 COBOKYIHOCTh YPaBHEHUN 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUIOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUUECKOM
OKPYKHOCTH. PelieHne TpuroHoMeTpu4ecKiux HEpaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHMU.

[IpuMeHeHHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHUYECKUX 3a1ad U
3ajjady U3 pa3IMyHBIX 00JacTell HayKM M peaJlbHOM JKU3HU, HMHTEpIpeTaluss NOJyYEHHBIX
pE3yJIbTaTOB.

7. ®Oyukuuu u rpaguku

I'padux xomnosunmu QyHkuii. ['eomeTpudeckne o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOABI pEIICHUS YpaBHEHHWH W HEpaBEHCTB. | 'paduueckue MeToabl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMH A7 MCCIEJOBAHUS INPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauana MaTeMaTH4eCKOro aHAJIM3a

ITpumMeHeHrne NpOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.

Haxoxxaenue HauOoOJIbIIEr0 M HAMMEHBLIET0 3HAYEHMH HenpepbIBHOW (YHKIMM Ha
OTpE3KE.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAXOXKJICHUS HAWIYYIIErO pEUIeHUs B INPUKIAIHBIX
3aa4ax, JJIs ONpEeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysiol uium
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS TEPBOOOPa3HBIX.

Nurerpai. I'eomeTpuyeckuil CMBICI UHTETpaia. Beranucienue onpenenéHHOro MHTerpana
no popmyne Herotona—JIeitOHmIa.

[Ipumenenue wuHTErpaga Uisi HaXOXICHMS IUIomiaied IUIOCKuX ¢Guryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Ipumeps! pemennit auddepeHnanbHbIX ypaBHEHHH. MareMaTnueckoe MoieIMpOBaHNe
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

9. IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpUU. Touka, psmasi, IIOCKOCTb, TpocTpaHcTBO. IlonaTne
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, apalyIe/IbHbIE 1
cKkpenuBaromuecs npsamele. [Ipu3Haku ckpemuBaromumxcs npsaMeix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MAPAUICIbHBIE NPSIMBbIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpSAMBIX, MApaJUIEIbHOCTh NPSIMOM M IIOCKOCTH. [lapamienbHOe W LEHTpaJbHOE
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IPOEKTHpPOBaHue, n3oopaxxkenue puryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO POEKTUPOBAHHUS.
N300paxkeHue GuUryp B mapaieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapaimienbHOCTh IJIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH,
CBOICTBA MapaieNbHBIX TuIocKocTel. [IpocTeiiie npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TeTpa’ap, NapalIeNIeNUIIE], IOCTPOCHUE CEYEHU M.

[lepneHIUKYNAPHOCTh HPSIMOM M IJIOCKOCTU:  IEPHEHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApajuleIbHBIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMOU NEPIEHANUKYISIPHON INIOCKOCTH.
OproronanbHOe npoekTupoBaHue. [lepneHAuKyasIp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0
IUIOCKOCTH, PAacCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, NPOEKIMS (UTYphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIUIBl B IPOCTPAHCTBE: YOI MEXAY NPSAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX U JBYTPaHHBIX YIVIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

10. MHoOroOrpaHHuKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusMma,
npsiMasi U HaKJIOHHAsl IPU3Mbl, OOKOBasl U MOJIHASI HOBEPXHOCTh IPU3MBI.

[Tapannenenunen, OpsIMOYTOJIbHBIA NapaJUIeIEUNe ] U €ro cBoiicTBa. KpaTuaiimue nytu
Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Ounepa. IlpoctpanctBennas teopema I[ludaropa.
[Tupamupa: n-yroiapHas nmupamujia, NpaBwibHas M yceuéHHas nupamuisl. CBoiicTBa pébep u
OOKOBBIX TpaHel MPaBUIbHOM nUpamubl. [IpaBuibHBIE MHOTOIpaHHUKH: PaBUIIbHAS IPU3Ma U
npaBUIbHAs NHMpaMHJIA, MPAaBUJIbHAS TPEyrojbHas HNUpaMUAa M HPaBUIbHBIN TeTpa’np, KyoO.
[TpencraBneHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3P, JOAEKAdAP U UKOCAIP.

Beluuciienue 351€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. Iliomans 60xoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIA][b OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPaBUIIbHOMN
MpaMUIbl, TEOpPEMA O IUIOIAAN YCEUEHHON TUPaMUIBI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABHIBHBIX MHOTOI'PAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajuleNIeUIend, CHUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIIBHON TUPAMU/IBI.

11. BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOIOJOKHO HAaIpaBICHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHWUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uncio. CBOICTBA cokeHus: BeKTOpoB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha ynciio. [ToHsATHE KOMIUTaHapHBIE BEKTOPHIL. [ [pU3HaK KOMITITAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHat B npoctpaHcTBe. Koopaunats! Bektopa. CBA3b
MEXy KOOpJMHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkaiasipHoe
IIPOU3BEIEHUE BEKTOPOB.

12. Tena Bpamenust

[lonsTus: UMAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTb, cpepuyeckas

MMOBEPXHOCTh, 00pa3yIONINE MOBEpXHOCTEN. Tena BpaleHus: IIIHH]IP, KOHYC, yCEUEHHBIN KOHYC,
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cthepa, map. Bzaumuoe pacnonioxxeHue chepsl ¥ IUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka numnmmuapa u konyca. Cummerpus chepbl
U 11apa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM HpsIMOM M HAKJIOHHOM NpPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanuu Ten BpallleHMss W MHOTIOrpaHHMKOB. llpu3ma, BoucaHHas B LMIMHID,
onucaHHas okojio LwimHApa. [lepeceyenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIUCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHOU B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUSL.

[Tnomaak MOBEPXHOCTH MIJIMHAPA, KOHYyCa, TUIOMaas cdepbl u e€ yacreir. [lomobue B
npoctpanctBe. OtTHomieHHe 00BEMOB, TUIOMAAEH TMOBEPXHOCTEH  MOAOOHBIX  UTYp.
[IpeoOpazoBanue momoOusi, romoreTusi. PemieHne 3amad Ha IJIOCKOCTH C HCIOJIB30BAaHUEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTtpoeHne cedyeHMH MHOTOTPAaHHMKOB W TEJI BpALEHUSA: CEUEHUs LWIMHIPA
(mapayuiebHO U TEPHEHIUKYJISIPHO OCH), CEYEHHUs KoHyca (MapauieIbHOe OCHOBAaHMUIO U
IpoXoJsllee Yepe3 BEepLIMHY), CeUeHHs LIapa, METOJ]bl MOCTPOSHHsI CEYEHUI: METOJ] CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYILEN IIIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B POCTPAHCTBE

BekTops! B mpocTpanctBe. Onepanuu Haja BeKTopamu. BekTopHOE yMHOKEHUE BEKTOPOB.

CaoiicTBa BEKTOpHOIr0 yMHOKeHUs. [IpsimoyrosibHas cucreMa KOOpJuHaT B IPOCTPAHCTBE.

Koopaunatsl BekTopa. Pasnoxxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBIN METOJ
IIPY PELIECHUU T€OMETPUYECKUX 3a/1a4.

14. IBn:xeHHns B IPOCTPAHCTBE

JBrxeHus mpoctpancTBa. OtoOpaykeHus. [IBrmxeHus u papeHcTBo uryp. O6mmue cBoiicTBa
JBUKCHUM. BUIbl NBUMKEHMI: NapajuIeIbHBbIM MEPEHOC, LEHTPAJIbHAs CUMMETPUs, 3€pKajlbHasl
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpasoBanust mogodus. [lpsmas u chepa Diinepa.
15. I'pa¢, cBsa3HbII rpad, nyTH B rpade:

[uxet u nienu. CreneHb (BaJ€eHTHOCTH) BEpIIUHEL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaitHble SKCIEPHUMEHTHI (OTBITHI) U CIIy4ailHbIE COOBITUS. DJEMEHTapHbIE COOBITUS
(ucxozpl). BeposiTHOCTB ciydaiiHOTO COOBITHS. BIM30CTH YacTOTBI U BEPOSITHOCTU COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSAMMU.

Omnepauuu Hajl COOBITUSAMMU: NlepecedeHne, 00beIMHEeHHE, TPOTUBOMOI0KHbIE COOBITHS.

Huarpammsl Diinepa. @opmyria cl0KeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. [[epeBo CiIydailHOro SKCIIEPUMEHTA.

®opmya nmoaHoM BeposaTHocTH. Popmyina baiteca. HezaBucumsbie coObITHS.

bunapuplii cnmywaiiHeli  ONBIT  (WUCIIBITaHME), Yycmex U Heynada. HesaBucumsie
ucnbiTanus.Ceprst HE3aBUCUMBIX UCIIBITAaHUH 110 TepBOro ycrexa. [lepectanoBku U pakTopual.
Yucno coueranuii. Tpeyronbuuk [lackans. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCHMBIX HcHbITaHUN bepnymmm. CrydailHelii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacnpenenenune BeposiTHocTed. JlMarpamMma pacnpenesieHusl.
Onepanun Haj CciaydaiHBIMHA Benu4YuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacrpeziefieHul, B TOM 4KCiie TeOMEeTpHUUecKoe 1 ONHOMHAIIbHOE.
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CoBMeCTHOE paclpeleieHue JBYX CIy4alHbIX BeIWYMH. He3aBHCUMBIE CllydaliHbIE
BEJIMYMHBI.

Matemaruueckoe OXHAaHHUE CiydalHOM BenuuuHbl (pacupenenenus). llpumepst
IIPUMEHEHUS MaTEMATUYECKOT0 0’KUIaHUs (CTpaxoBaHUe, JloTepest). MaTeMaTHuecKoe 0)KU1aHue
OuHapHOW cilydallHON BeIMYMHBI. MaTreMaTtudeckoe OKUIAHHE CYMMBbI CIIYy4alHbBIX BEIMYUH.
MaremaTnueckoe 0XKHu1aHue FeOMETPUIECKOr0 U OMHOMHUAIIBHOI'O PAaCIpeeICHUMN.

Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE CIIydyailHOM BEJIMYMHBI (pacipeneneHus).
Hucniepcusi OMHApHOW ClydyallHOW BEIWYWHBI. MareMaTuuecKkoe OXKHJAaHUE IPOU3BEIACHUS W
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pacupenesneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHUE I'€OMETPUUYECKOTO
pacupeneneHus.

HepasenctBo YeOwnméBa. Teopema YUeOwpiméBa. Teopema bepuymmu. 3akoH OombIimx
yucen. BpiOopounslii merox uccienoBanuil. Bribopounsie xapaktepuctuku. OleHHBaHUE
BEPOSITHOCTH COOBITUS 110 BEIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TUIIOTE3 C IOMOIIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepeiBable cinydaiinble BeauuuHbl. [Ipumepsl. DyHKIHSA IUIOTHOCTH BEPOSATHOCTU
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBA. 3ajaudd, NpUBOIALIME K
[IOKAa3aTeIbHOMY pacIpeleleHHIo. 3ajaud, MNPUBOAALIME K HOPMAJIbHOMY paclpeiesCHUIO.
@YHKIMS IUIOTHOCTH BEPOSITHOCTH I0KA3aTEJIbHOTO paclpenesieHns, (YHKIUS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacnpeaeneHus. OyHKIUSA IIOTHOCTH M CBONCTBA HOPMAJIBHOTO
pacrpeneieHus.

ITocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITMH. 3ajaud, HPUBOAALIME K
pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciaydailHeIXx BenuuuH. KospduuueHT nauHEHHOW KOppEesUH.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. BbiOopounslit ko3¢ uiment koppenauuu. Paznuune
MEXy JUMHEHHON CBS3bI0O M INPUYMHHO-CIEACTBEHHOM CBs3b0. JIMHENHas perpeccus, MeTox
HAaUMEHBIINX KBaJPaTOB.
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4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem yueOHOI0 mpeMeTa 369
B TOM YHCIIE:
OcHOBHOE coJIep>KaHHeE: 292
- VYpox 186
— Ilpaktuueckue 3aHsTHS 106
IIpodeccronanbHO-OPHEHTHPOBAHHOE COJEPIKAaHKE (COJEpKAHUE 20
TPUKJIJHBIX MOJYJIEH):
- VYpok 10
— TlpakTueckue 3aHsTHS 10
KoHcynbTamnuu (mepes 3K3aMeHOM ) 2
CamocTtosTenpHas padora (BCero) ol
IIpomeskyTouHas arrecTtauus B popme IK3aMeHa 4
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5. TEMATHYECKOE ILTAHUPOBAHUE YUEBHOTI'O ITPEJMETA OVILII 03 MATEMATHKA (YIJIYBJIEHHBI YPOBEHbD)

Ne HaumenoBanme
Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
o/a pa3xesoB M TeM 0Oo0nem
o0yyarommuxcsi OcHOBHbIE BH/IbI AeSITEJTbHOCTH 00Y4aIOLIUXCS
yueOHOro 4acos
npeaMera
Pa3nen 1. Anredopa
1.1 | Yncaam 24/8 | Ypok
BBITHCIICHUS. 1. PauuonanbHble yrcna. [IporeHTsl. OnepupoBarh TMOHATHAMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
Hatypansubie u niensie uncia. OOBIKHOBEHHBIC U IECATHYHBIE Ipo0H, | meproxndeckast Ipo0b, MPOICHTHL;
OeckoHeuHBIe Ieproandeckue apobu. [Ipumenerne npobdeit n
MPOLICHTOB ISl PELICHUS MPUKIAIHBIX 33aJa4 U3 Pa3IMIHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HU.
2. JelictButenbHble yucia. PanuoHanbHble W UppalMOHalbHbIE uyucia. | MppamnuoHanbHOe 51 JIEUCTBUTENBHOE 4YHUCIIO; MOJYJb
Apudmernueckue onepanuy ¢ JCHCTBUTENBHBIME YHCIAMH. MOIyib | NEWCTBUTEIBHOTO 4YHCHA; HWCIONb30BaTh OTH MOHATHS IPH
JEWCTBUTEIILHOTO YHCIIA M €TO CBONCTBA. MPOBEJCHUH PACCYXKICHUIN M JOKA3aTeNbCTB, MPUMEHATH IpOo0OH U
NPOLEHTHl A pEIICHHWsS NPHUKIAIHBIX 3aJad M3 Pa3IHMIHBIX
oTpacneil 3HaHWU W peanbHON ku3HH. CBOOOTHO ONEPUPOBATH
MOHATHSAMH: PallMOHAIBHOE YUCIO0, OECKOHEUHAs NMEepUOAMIECKast
IpoOb,  TPOLEHTHI, HPPAIHMOHAIPHOE  YHCIIO,  MHOXECTBa
palnMoHaIBHBIX u JeHCTBUTEIBHBIX YHced, MOZyJIb
JIEUCTBUTEIILHOTO YHCIa.
3. Apudmernueckuii KOpeHb HATYpPaAJIbHOI CTETIEHN U €ro CBOMCTBA. dopmyHupoBaTh, 3alKMCHIBATh B CHUMBOJHMYECKOH (opme U
UCTIONIb30BaTh  CBOMCTBA KOPHA N-OM  CTENEHHM IS
peoOpa30BaHMs BHIPAKESHHH.
4. CreneHb ¢ palliOHAIBHBIM U IEHCTBUTEIBHBIM MToKa3aTesiMu. CtenieHs | @OpMyTUpOBaTh  ONpEAeNieHHEe CTENeHH C  paluoOHAIbHBIM
C palMOHANBHBIM IIOKAa3aT€JIEM M €€ CBOMCTBA, CTENEHb C | rjoka3aresieM. BBIIOIHATS peoOpa30BaHusI YHCIOBBIX BEIPAKCHUH,
ACUCTBUTECIILHBIM IIOKA3aTEICM. COJIEPYKAIIMX CTEMIEHH C PAIIMOHAIBHEIM MTOKA3aTelIEM.
5. Jlorapudwm uncna. CoiictBa norapudma. JaBatp ompezaencHue jorapudma uucia. Vcmonb30BaTh CBOHCTBA
sorapudMoB [T MpeoOpa3oBaHus JOTapU(PMHUUECKUX BBIPAKECHHN.
6. JecsaTrdHbIe 1 HATypallbHBIE JIOTapH (MBI JlaBaTh onpeneneHne JecATHIHOTO U HaTypalbHOTO Jorapudma.
7. CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOTO apryMEHTa. JlaBaTh ompeneneHus CHHyca, KOCHHYCa, TAHT€HCA U KOTAaHTeHCa
YHCIIOBOTO apTryMEHTa;
8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompeneneHusl cuHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHCa
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. JlaBaTh omnpezneneHuss apKCHHyca, apKKOCHHYCa U apKTaHTeHca

qucjia.
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10.

IIpodeccuonaILHO OPHEHTHPOBAHHOE COJEPKAHNE:

KommekcHble yucna. ApupMeTHIeCKHEe ONEpalnuy ¢ KOMIUIEKCHBIMH
gucnamMn. AnreOpamdeckas W TPUTOHOMETpHYecKas (HOPMBI 3amHCH
KOMIUIEKCHOTO YHCIIA.

OnepupoBaTh MOHATHSIMH: KOMIUIEKCHOE YHCIIO U
MHOXKECTBO ~ KOMIUIGKCHBIX  umcen.  IIpemcTaBisTs
KOMIUIEKCHBIE qmcia B anredpanIecKoi "
TPUTOHOMETPUUECKON ¢dopme. Brinonuats

apu(MeTHIECKHE ONIEPALUH C HUMH.

11. N3o0paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH. | M300paxkaTh KOMILJIEKCHBIE YMClia Ha KOOPJMHATHOW IUIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHnu U3 KOMIUIEKCHOTO YHCIA. [Mpumensite Gopmyny MyaBpa u moiydyaTh IpeICTaBICHHE O
KOPHSX N-0if CTeNeHU U3 KOMIUIEKCHOTO YHCIIA.

12. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Uil peleHHus (u3ndeckux WU | 3HAKOMUTHCS C IPUMEPaMH NMPUMEHEHHS KOMIUIEKCHBIX YUCEN IS

TEOMETPUIECCKUX 3aa4.

pELICHHUSI TEOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.

IIpakTHyeckoe 3aHATHE

13.

[IprMeHeHHe NPU3HAKOB JEIMMOCTH IIETbIX dYHceN, HanOompmuii | OnepupoBaTh MOHATHAMH: HATypaJbHOE M LEJIOE  YHCIIO,
o6umit nenurens (nanee - HOJI) u HauMeHblIee o0uiee KpaTHOE (Jallee | MHOXKECTBO HaTypaJlbHbIX U LEJIbIX Yucel. Mcnonbp3oBaTh NPU3HAKU
- HOK), ocratkoB 1o mozyimo, anroputMa EBKiiza JUist PEIICHAS 38184 | nenumocTH 1eIbIX YHCENT; OCTATKH IO moaymo; HOJl u HOK
B LEJIBIX THCITAX. HaTypalbHBIX YHUCEN; anropuT™ EBKIMa Ui pemieHus 3anad.
3anucelBaTh HATypaJdbHBIE 4YHCIA B Pa3IMYHBIX IO3ULMOHHBIX
CHCTEMaX CUUCIICHUS.
14. Crenenp ¢ nensiM nokasateneM. bunom Herorona. Mcnons3oBaHue | 3HaTh ONpEAEICHHE M CBOMCTBA CTENEHH C LIETIBIM ITOKA3aTENEM.
HOAXOASIIEH (OPMBI 3alMCH IEHCTBUTEIBHBIX YHCEN JUIS PELICHUS
MPaKTUYECKHX 3a]a4 U NPEICTABICHHS JAHHBIX.
15. [IpuOmkeHHble BbIYMCICHUS. [IpaBuia oxpyriaeHus, npukuaka u | Mcrmonb3oBaTh NpHOIMKEHHbIE BEIYUCICHUS, IPABIIIA OKPYIJICHHUS,
OLICHKA Pe3yJIbTaTa BBIYUCICHUN. HNPUKHUJIKY U OLICHKY Pe3yJIbTaTa BEIYMCICHHUH.
16. IIpodeccnonalibHO OPHEHTHPOBAHHOE COJAEPKAHME: 3HAaKOMHTBCS ¢ IPUMEPAMU IPUMEHEHNS KOMIUIEKCHBIX YUCEN JJIs
MPUMEHUTH KOMILJIEKCHBIE YHCIIa JUIs PELeHHs 3a0ay. pELICHUsI TeOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpPaBEeHCTBA. 17. ToskIecTBa ¥ TOXIECTBEHHbIE MPeOOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHWs. PaBHOCHIIbHBIE ypaBHEHHsS | ypaBHEHHs-clieacTBHs. | OnepupoBaTh MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPaBEHCTBO,
HepaseHcTBO, pemieHne HepaBeHCTBA. PaBHOCHIIbHBIE YPAaBHEHHS U yPAaBHEHHUSA-CIICACTBUS, PABHOCHIIbHBIE
HEPaBEHCTBA;
18. OCHOBHBIE METOJBl pEIIEHHs WENbIX U APOOHO-palMoOHANbHBIX | OnepupoBaTh MOHATHSIMU MHOTOWIEH OT OHON IEPEMEHHOM, ero

YpaBHEHMM M HEPAaBEHCTB. MHOroOWiIeHbl OT OJHOW IEPEMEHHOM.
Jlenenue MHoOrOwieHa Ha MHoOrodjieH ¢ ocrarkom. Teopema besy.
MHorouneHs! ¢ nensiMu kodddunuenramu. Teopema Buera.

KOPHH, TMPUMCHATH JACJICHUE MHOIOYjICHa Ha MHOI'OYICH C
OCTaTKOM, TeopeMy. be3y u reopemy Buera 11 pemenus 3anad.
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19.

Pemenne cuctem JIMHEHMHBIX ypaBHEHUI. MaTpuiia CHCTEMBI IMHEUHBIX
ypaBHeHHNA. OnIpeaeTnTe s MATPHIBL 2 X 2, €70 TeOMETPHUIECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €Tr0 3HAYEHHSA, NMPHMEHEHHUE OIPEICITUTEINs
JUISl pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

OnepupoBaTh MOHATHSAMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH,
MaTpHlia, OTpeAeTUuTeNb MaTpullbl. Mcronbp30BaTh CBONCTBA
onpenenutenst 2 X 2 Juid BBIYUCICHUS €r0 3HAU€HUs, MPUMEHSITH
OTPEJICIIUTENHU JJIS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUH.

20. CuctemMa W COBOKYNHOCTh ypaBHEHHH M HepaBeHCTB. PaBHocmibHbEIE | OmepupoBaTh MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUH U
CHUCTEMBI U CUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU. BeiOupate cmoco®6  pelieHMs  ypaBHEHMH M HEpPaBEHCTB,
cozepKaluX MOAYJIH U IIapaMeTphbl

22, HppauronanbHele ypaBHEHUS. Haxoguths penieHus HppallMOHAIBHBIX YPAaBHEHHUW C IIOMOLIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYHIECTBIISS MPOBEPKY KOPHEM.

23. OCHOBHBIE METO/IBI PELIEHHS UPPALMOHANBHBIX YPABHEHUI. Pemats wppanmoHambHbIE M KOMOWHHPOBAHHBIC YpaBHEHHS, C
[IOMOIBIO PABHOCWIBHBIX IIEPEXO/I0B.

24, OCHOBHBIE METO/Ibl PELICHUS UPPALOHATIbHBIX HEPABEHCTB. Pemates uppannoHanbHele 1 KOMOMHUPOBAHHBIE HEPABEHCTBA,

C IIOMOLIbIO PABHOCWIBHBIX IIEPEXOJI0B.
25, [IpeoOpa3oBaHKsi YHCIIOBBIX BBIPRKEHUH, COIEPKAIINX CTENEHH M | BBIMOJHATH NpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COACPIKALINX
KOpHH. CTEIIEHU C pallMOHAJIbHBIM II0KA3aTEIEM.

26. IlokazaTenbHbIE ypaBHEHHS. Hcnonp30BaTh MU(POBBIC pecypehl IS ITOCTPOCHUS rpaduka
mokazartesbHO# PyHKIMK U u3ydeHus eé croiicTB. Haxoauts
peLIeHUs T0OKa3aTeIbHbIX YPABHEHUM.

27. OCHOBHBIE METOJIbI PEUICHUS TIOKA3aTENBHBIX YPaBHECHHH. [TpumeHsiTH CBOWCTBAa IOKa3aTeNbHOW (YHKIMM K pEIICHHIO
MOKa3aTeIbHbIX YPaBHEHUI.

28. OCHOBHBIE METO/IbI PELIEHUS IOKA3aTENbHBIX HEPABEHCTB. [TpumeHsATh CBOWCTBAa IOKa3aTeNbHOW (YHKIMM K PpEIICHHIO
MOKa3aTeIbHBIX HEPABEHCTB.

29. Jlorapndmudeckue ypaBHEHHS. Haxoauts penienust sorapuMUIecKuX ypaBHEHUH

30. OCHOBHBIE METO/BI PELICHUS JOTapUPMHUIECKUX YPaBHEHHUH. Haxomgute pemieHust norapu()MUYECKUX ypaBHEHHH C MOMOUIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYLIECTBIISIS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI PELICHUS JOTapu(pMHUIECKUX HEPABEHCTB. [TpumeHATH cBO¥iCTBA Torapu(MUUECKON HYHKIHH K PEIICHUIO
norapu(MUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYIIBL. [IpuMeHATP OCHOBHBIE TpPHUTOHOMETpUYECKHe (OPMYIBl Ui
peoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKCHUH.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYNBl  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COACPIKAHHE: [TpumensaTe GopMynsl TPUTOHOMETPHUH [UIS PELICHHS OCHOBHBIX

OCHOBHBIE METO/Ibl PELIEHHS] TPUTOHOMETPUUECKUX YPABHEHUI.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.
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35.

OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB.

[TpumensaTs GopMynBl TPUTOHOMETPUH U PEUICHHWS OCHOBHBIX
THUTIOB TPUTOHOMETPUIECKHAX YPAaBHCHHH.

36.

OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C
TPUTOHOMETPUUECKON OKPY>KHOCTH.

TIOMOIIIBIO

PemaTs TPUrOHOMETPUYECKHE YPABHEHHS M OCYIIECTBIATH
0TOOp KOpHEH C MMOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRaneckoe 3aHATHE

37. PereHne nmoxkasaresbHBIX YpaBHEHUH HaxoauTh penieHust mokazaTelbHbIX YPaBHEHHH.

38. Permienue norapumMuueckux ypaBHEHHN

39. IIpeobpazoBaHie TPUTOHOMETPHIECKUX BBIPAKEHHUM. [TpumensaTh (HOPMYIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKUX YPaBHEHHN

40. IIpodeccnonanbHO OPHEHTHPOBAHHOE COeP:KAHMe:

PelieHne TpUrOHOMETPUUECKUX YPaBHEHHH. CBo0OOJHO  OmepupoBaTh  MOHSATHEM:  TPHUTOHOMETPHYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXoAuMble (HOPMYIIBI JUIS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPABHEHHH;

41. Pemmenne TpuroHOMETpUIECKHUX HEPABEHCTB.

42. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUIH. Haxoauth  pemieHusi CHUCTEM W COBOKYIHOCTEH  LIENBIX
OCHOBHBIE METO/IbI PEIICHHsI CHCTEM U COBOKYITHOCTEH PallMOHAIBHBIX, | PAllMOHAIBHBIX, UPPALUOHAIIBHBIX, MOKa3aTeIbHBIX u
UPPAalOHAJBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu()MUYECKUX ypaBHEHUH U HEPABEHCTB.

43. Pemenne mnpuknmamHeIX 3a7ad4 € TIOMOINBIO CHUCTEMBI JIMHEHHBIX
ypaBHEHHH. VccrienoBanue mocTpoOEHHON MOJETH € TIOMOIIBIO MaTPHI]

Y OTIpEJEIINTEINCH.

44, Pemenne nocrpoeHne MaTeMaTH4ECKUX MOJIENIEN pealbHOM CUTYAIINH C
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX 3aJ1a4 U 33/1a4 U3 Pa3InuHbIX
oOacTell HAayKH U peaqbHOMN JKU3HU.

45, [IpumeHeHne ypaBHEHHWH, CHCTEM UM HEPaBEHCTB K penieHuto | [IpuMeHsATh CHCTeMbl ypaBHEHMH K PEIICHUIO TEKCTOBBIX 3ajad 13
MaTeMaTHUeCKUX 3a7ad W 3ajJad M3 Pa3IM4YHbIX oONacTeldl HAyKW M | pa3NU4YHbIX ~ oOjacTed  3HAaHMH WM PEIbHOH  JKH3HH;
peanbHON KU3HH, MHTEPIIPETalys MOJyYeHHBIX Pe3yIbTaToB. MHTEPIIPETHPOBATH IOJyYSHHBIC PEIICHUS.

1.3 | ®ynkuuu n 18/8 | Ypox
rpaguku 46. OyHKIHUA, cCIOcO0BI 3a1aHus QYHKIUH. B3anmHO oOpaTHble QyHKIMA. | OnepupoBaTh MOHATHAME: (QYHKITHS, CIOCOOBI 3aqaHus (HyHKIIHU;
Komnozumus ¢yukmuit. ['paduk QyHKIHH. B3aMHO OOpaTHBIe (YHKIHMH, KOMHIO3WIUSA (YHKIWHA, rpaduk
GbyHKIUN
47. CgoiictBa ¢ynkmmu. O61acTh ompenereHHs W MHOXECTBO 3HaueHWH | OmepupoBaTh MOHATHSIMH OONAacCTh OMNPEAETICHHS U MHOXXECTBO

¢yaxonn. Hymn yskmnun. [IpomexxyTkn 3HaKOTIOCTOSTHCTBA. YeTHbIE U
HeueTHple QyHkmum. Ilepumogmueckne ¢GyHkmmn. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBl W MUHHUMYMBI (YHKIHH.
HanOomnbiree 1 HanMeHbIIee 3HaUCHIST (QYHKIIMH Ha IPOMEXKYTKE.

3HAYCHUH bynkIHN, HYyIH byHKINH, TIPOMEKYTKH
3HAKOTIOCTOSTHCTBA. BBITIONHATH dJ€MEHTapHBbIE TpeoOpa3oBaHus
rpadukoB (yHKIMNA. 3HATH U YMETh JIOKa3bIBaTh YETHOCTH WITH
HEYETHOCTh (PYHKIMH, MEPUOJUIHOCTh (QYHKIMH HaXOIUTh
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U MUHUMYMBI
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(GyHKIIMY, HauOoJbIllee W HaWMMEHbIee 3HAUYeHHWE (YHKIUU Ha
MPOMEXKYTKE.

48. Jlunefinast,  kBampatw4yHas W ApoOHO-THMHeHHas — QyHKmuu. | OnepupoBaTh MOHATHAMHU: JIMHEWHas, KBaApaTH4YHAs, IPOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOSHUE HX IPadrKOB. JIMHEHHAs U cTeneHHas (GyHKIHH.

49, CreneHHasi (QyHKUMS C HaTypajlbHbIM M LeJbIM ToKazareneM. Ee | @opMmyiaupoBaTh W WUIIOCTPUPOBaTh rpaduyeckd CBOWCTBa
cBoiictBa U rpaduk. CBoicTBa M TpauK KOpPHSA N-Oil CTCNCHH KakK | JUMHCHHON, KBaJgpaTHYHOW, JPOOHO-TMHEHHOW W  CTEICHHOM
(yHKIIMHM OOpaTHOMN CTETIEHH C HATYPaJIbHBIM IT0Ka3aTEIIEM. ¢byHKIMHA. 3HATH OMpENENCHHE WM CBOWCTBA CTENEHH C LENBIM

MOKa3aTeJIEM.

50. [lokazaTenpHass w Jorapummyeckas (QYHKONH, WX CBOHCTBa u | Mcmonp3oBaTh IMQPOBBIE pecypchl A IIOCTPOCHUS Tpaduka
rpajuku. Mcnonssosanne rpaQukoB QyHKUMH s PELICHUS | mokasaTelbHOM (YHKIMH U H3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMUUIECKOH (DYHKIMHU JUIsl pEILICHUS
3anad. [[pumeHATH CBOMCTBA IOKa3aTesIbHOM U JoraprudMuueckoi
GYHKIMHA K pEIICHHIO I0Ka3aTeNIbHBIX M JIOrapu()MHYECKHX
HEpaBEHCTB.

51. TpuronoMmeTpudeckas OKpy>KHOCTb, OIIpE/ICIICHHE Pemats TpUrOHOMETPHYECKHE YPAaBHEHHUSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYCCKHUX (DYHKIIMH YHCIOBOTO apryMEHTA. KOpHEil ¢ HIOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

52. ITpodeccuoHaIbHO OPHEHTHPOBAHHOE COdEPKAHHe: Hcnonp3oBaTh IU(POBBIE pecypchl Ul TOCTPOCHUS TI'padHKOB
TPUTOHOMETPUUECKHE QYHKIIMHU, UX CBOMCTBA U TpadUKH. TPUTOHOMETPUUECKUX (PYHKIMHU U U3YUEHHS UX CBOMCTB.

53. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh HU(POBEIE pecypchl Uil TOCTPOCHUS TI'padHKOB

TPUTOHOMETPUYECKUX (PYHKINH U U3ydEHHS UX CBOMCTB.

54. I'pacdmueckre METOIbI PELICHHUS] YPABHEHHI 1 HEPABEHCTB.

I'padraeckre MeToabI pemieHns 3a1a4 ¢ IapaMmeTpamu.

HpaKTu'{eCKoe 3aHATHE

55. IpodeccHnoHaTbHO OPHEHTHPOBAHHOE COIEPKAHME:
aJIeMEHTapHbIe TPeoOpa3oBanHusl rpagukoB GyHKIMIL.
56. I'paduk xommozunuu GpyHKIUH. ['eomeTpudeckrne 0Opa3bl ypaBHCHHN U
HEpaBEeHCTB Ha KOOPMHATHON TJIOCKOCTH. Crpoutb rpadyKM  KOMIIO3MIMHM (YHKIMH C  IOMOIIBIO
3JIEMEHTAPHOTO HCCJICJIOBAHUSI W CBOWCTB KOMIIO3HMIIMH JIBYX
GyHKIHH;
57. | Pemienue 3anay. DYHKIHMOHANbHBIE 3aBHCUMOCTH B pEabHBIX
mporieccax u sBIeHISIX. [ paduKu peaqbHBIX 3aBHCUMOCTEH.
58. Pemmenne npukianHbix 3ana4. Mcnonap3oBanne rpadMKoB QYHKIUN JUIs

UCCIIEI0BaHMS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BOZHHUKAIOT MPU
pELIeHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEJIMETOB U pealbHOM )KU3HH.
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1.4

Haugama
MaTEMaTHYECKO
ro aHajn3a.

36/18

Ypox

59.

HOCHC}IOB&TGHLHOCTI/I, CIIOCOOBI 3aJlaHksl  TIOCJIEIOBATEIBLHOCTEM.
MeTton MaTEeMaTHYECKOM WHAYKIWU. MoHOTOHHEIE H OrpaHUYCHHBIC
IMOCJICA0BATCIIBHOCTH. I/ICTOpI/IH BO3HHMKHOBCHHA MaTCMaTHUYCCKOI'O
aHajau3a Kak aHajan3a 0ECKOHEYHO MAaJbIX.

OHepI/IpOBaTL MNOHATUAMMU: I10CIICA0BATCIBHOCTD, CITOCOOBI 3alaHus
HOCHCHOBaTeHLHOCTeﬁ; MOHOTOHHBIC n OrpaHNYCHHBIC
IOCJICAOBATCIIPHOCTH, HCCJICOOBATH IIOCJICOOBATCIIPHOCTH  Ha
MOHOTOHHOCTB U OT'PAHUYICHHOCTb.

60. Apudmernueckas 1 TeOMETPHIECKAst IPOTPECCHU. JlaBatp ompeneneHue apuPMETHICCKOH W T€OMETPUICCKOH
IIPOTpecCu.

61. BeckoneuHo yObIBatomiast reomerpuieckas nporpeccus. Cymma Jloka3piBaTh CBOMCTBA apU()METHUECKOH W TIeoMETpUYEeCKOn
0ecKOHEeuHO yObIBatolIel reoMeTpUYecKor nporpeccuy. JIMHEHHBIH 1 | IPOrpeccuy, HAXOAUTh CYMMY WICHOB IIPOTPECCHH, a TAKXKE CYMMY
SKCIIOHEHIMANIBHBIN pocT. Hucno e. @opMyiia CI0KHBIX IPOLIEHTOB. 9IIEHOB OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON IPOTPECCHH.

62. HemnpepoiBable QyHKIMHM M uX cBoiicTBa. Touku paspeiBa. CBolicTBa | OmepupoBaTh MOHSATHAMH: (YHKIMS HENpepbIBHAs Ha OTpe3Ke,
(yHKIMH HEMPEPHIBHBIX HA OTPE3KE. TOYKa paspbiBa (QYHKIMM, acUMOTOTa rpaduka (GYHKIHH.

[TpumeHsTh cBOIicTBa HENPEPHIBHBIX (DYHKLMIT AJIs pelIeHHs 3a/1a4.

63. AcuMnToTH TpaduKOB (PYHKITHIA.

64. [MpousBonHas Gpynkumu. Onpeneneuue. [lepeas u Bropas nponsBogusie | OnepupoBarth MOHATHAMHU: TiepBas M BTOpas IPOHM3BOAHBIC
(hyHKIHN. dyHKLMY;

65. I'eomerpuyeckuii n Quznveckuii cmpica Npou3BonHOH. YpaBHeHHe | [loHMMaTh (QU3NYECKUIT M FEOMETPUUECKHIA CMBICI MPOU3BOIHOM;
KacaTenbHOH Kk rpaduxy GyHKIuy. 3aMUChIBATh YpaBHCHHC KacaTelbHOM. Hcnonws3oBaTh

reoOMEeTPUUYECKUN U (PU3NUECKHUIA CMBICII POU3BOAHOMN JUIsl pEILICHUS
3ajad.

66. [IpousBopHble 3neMeHTapHBIX (QyHKOMH. [IpomsBogHass cymMmbl, | BBUMCIATE NPON3BOJIHBIE CYMMBI, IPOW3BEAEHHS, YaCTHOTO W
MIPOM3BEICHNUS U YaCTHOTO. CJIOKHOM (DyHKIIUH.

67. IIponzBogHAs KOMITO3UIHA (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

9JIEMEHTAPHOTO UCCIIEN0BAHUS U CBOMCTB KOMIO3HIINH.

68. [lpumeHeHne TPOW3BOJAHOM K  HccienoBaHuio  QyHkumd Ha | Mcrmonb3oBaTh TPOW3BOJHYIO [UIsi HCCIeNOBaHHS (QYHKIMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.

69. Haxoxnenne HanOonbIIero M HaMMEHBLIETO 3HAUCHWH HempepbiBHOHM | Haxonute HamOonbllee W HaWMEHbIEe 3HAUYCHHS (QYHKIHH
(yHKIMHK Ha OTpE3Ke. HETIPEpHIBHOH Ha OTpe3Ke, CTPOUTh Tpapuku (GYHKOUH Ha

OCHOBAHHH TIPOBEJIEHHOTO HCCIIEIOBAHUS.
70. [lepBOOOpa3Has, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OnepupoBaTh MNOHATHSIMH: II€pPBOOOpa3Hasi M ONpeNeEHHBINH
HWHTETpal.

71. [lepBooOpasuble d3nemeHTapHbIX QyHKOMA. [IpaBuia HaxoxaeHus | HaxoauTth nepBooOpasHbie 37eMeHTapHBIX QYHKIMHA U BBIYHUCIISATH
nepBooOpasHBIX. naTerpan o Gopmyne Herotona— JleliOHuma.

72. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJCPKAHME: IMomy4yate mpeacTaBIeHHE O 3HAUYEHUM BBEJICHMS IOHSITHUSA
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Hurerpan. 'eomeTpudeckuii CMBIC UHTETpaIA. WHTErpajia B pa3BUTUN MAaTEMAaTHKHU.
73. [IpumeHeHne UHTETpaia Uil HaX0XKIACHUs IUIonIael miockux ¢uryp. | Haxomurte miomanu riockux Guryp ¢ moMolnblo OnpeaenéHHOro
UHTeTrpaJa.
74. [Ipumenenne uHTErpana Juisl HaXoXICHUs 00beMOB reoMerpuyeckux | Haxomuts ruromany riockux ¢Guryp ¥ oObEMBI TEN C MOMOIIBIO
Tel. ONpPENEIEHHOr0 UHTErpaa.
75. JuddepernnansHpie ypaBHEHUSA OnepupoBath MOHATHS TUPEpeHINaTbHbIC YPaBHEHHS
76. MaremaTindeckoe MOJEIMPOBAHNE PEANBHBIX MPOLECCOB C MOMOMIBIO | 3HAKOMUTHCSA C MAaTEMAaTHYECKHM MOJEIHUPOBAHHEM Ha IpPUMEpe
i QepeHInaTbHBIX YpaBHEHUH. muddepeHnanbHbIX YpaBHEHUI.
IIpakTuyeckoe 3anATHE
77. ITpodeccuoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHMe: MCIIOIb30BaHNE
MPOTPECCUH ISl PEIICHNUS] PeabHBIX 3a7a4 MPUKIAIHOTO XapakKTepa.
78. Merto HHTEPBAJIOB [UIA pelleHNs HepaBeHCTB. [IpuMeneHne cBoiicTB
HeTpephIBHBIX (QYHKLIMI IS peleHus 3aaad.
79. [IpousBoaHbIe 3eMeHTapHBIX QyHKIMi. [Ipon3BotHas CyMMBl, Bbruncnare 1pon3BOOHBIE CYMMBI, IPOW3BEAEHHS, YacCTHOTO W
MPOU3BEACHHS U YaCTHOTO. CJIOKHOH (DyHKIIUH.
80. Bbruncnare Tpon3BOJHBIE CyMMBI, IPOW3BEAEHHS, YacTHOTO W
[TpousBomHast CyMMBI, IPOU3BEACHHS ¥ YaCTHOTO. o
CJIOKHOH (hyHKIIUH.
81. [IprmeHeHne MPON3BOAHON K MCCIIEAOBAHUIO (DYHKIMH Ha Hcnonp30BaTh NPOM3BOIHYIO [UIS HCCIENOBaHWA (QYHKIMM Ha
MOHOTOHHOCTb M DKCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
82. . Hcnonb30BaTh MPOM3BOAHYIO JUIS HAXOXJICHHS HaWIydIIero
Pemrenve npukinaaHbIx 3amad. [IpuMeHenne mpon3BOAHON ISl HAXOXKICHHS
peLIeHus! B IPUKJIAJHBIX, B TOM YHCIIE CONUAIbHO-9KOHOMHUYECKHX,
HaMTy4IIero pelieHns B IPUKIIAIHBIX 3a/1a4ax, Il ONpe/iesIeH s CKOPOCTH 1
o 3a7a4ax, Uil ONpPENeNICHHs CKOPOCTH M YCKOPEHHs Mpolecca,
YCKOPEHHSI TIpOLIecca, 3a1aHHOTO (GOpMYIIOi MK TpadrKoM. .
3aaHHOTO (OPMYJION MK rpaduKoM.
83. BhIUHCIeHHE ONMpENeeHHoro MHTerpana 1o dopmyine Hpiotona- | HaxoxuTs nepBoobpasHbie dIeMEHTapHBIX (YHKIMA U BEIYUCIISTH
JleiiOHmIa. uHTerpain no popmyne Herorona— JleiiOnuna.
84. ITpumeps! pemennii audHepeHnanbHBIX YpaBHECHHUH.
85. [Ipumeps! perenuit qudQepeHInaNEHBIX YpaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jloruka 86. MHOKECTBO, Ollepalliy Ha/l MHOKECTBAaMHU M UX cBoiicTBa. [Juarpammbl | CBOOOJHO ONEpHPOBATh MOHSITHUSMH: MHOXECTBO, ONEPALUH HAJ
Diinepa-Benna. MHOKECTBaMH.
87. Omnepanuy HaJl MHO)KECTBAMH U MX CBOICTBA. CB0OOIHO OIIEPUPOBATH OTIEPALINHU HAJl MHOKECTBAMHU.
88. Omnpenenenne, TeOpeMa, CBOWCTBO MaTEMaTHYECKOro  OObBEKTa,
CJIC/ICTBHE, JIOKA3aTENbCTBO, PABHOCHIIBHBIC YPaBHEHHS. CB00OOIHO OmEpHpPOBaTh MOHSATHAMH: OIpEAEIEHHE, Teopema,
ypaBHEHHE - CJEICTBHE, CBOWCTBO MaTeMaTH4YeCKOro OObBEKTa,
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J10Ka3aTCJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA 1 HCPABCHCTBA.

IIpakTnyeckoe 3aHsiTHE

89. IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO ammapaTta s onucaHus | Mcrmonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJsl ONUCAHUS
peaNbHBIX MPOIECCOB M SBJICHHUM, NMpU PEIICHUU 33Jad M3 JPYTHX | PEalbHBIX MPOLIECCOB U SBICHUH, MPU PEIIEHUU 3a/ad U3 JPYrux
Y4eOHBIX PEAMETOB. Y4eOHBIX PEIMETOB.
90. MHOXecTBO, OTIepaiy HaJl MHOKECTBAMH. CB0OOIHO ONIEPUPOBATH OTIEPALINH HAJl MHOKECTBAMHU.
Pasne 2. I'eomeTpus
2.1 | [Ipsimble u 20/10 | Ypok OnpenensiTh IUIOCKOCTh Kak (UTYypy, B KOTOPOW BBIMOJHACTCS
TIOCKOCTH B 91. OCHOBHBIE TIOHATHS CTEPEOMETPHH. TOYKa, NpsAMas, IUIOCKOCTh, | IUIAHUMETpus. JlenaTh MNPOCTEHIIMEe JIOTMYECKHE BBIBOIBI M3
HPOCTPaHCTBC npoctpaHcTBo.  IlomsAtne 00 — akCHOMATHYECKOM  IOCTPOCHHU | aKCMOMATHKH IUIOCKOCTH. IIPUBOAUTH TNPUMEPHI  PEATBHBIX
CTCPEOMCTPUN: AKCUOMBI CTCPEOMCTPUU U CJICAICTBUA U3 HUX. 00BEKTOB, HCATH3AIMCH KOTOPHIX SIBIISIOTCS AKCHOMBI TCOMETPHH.
92. B3anMHOe pacmonoskeHHe PSMBIX B IPOCTPAHCTBE: Tepecekarmuecs, | Vcnonp30BaTh A HMOCTPOCHUS CEUCHHH METOJ CIIEAOB, METOJ
[apajcibHbIC u CKPCIIMBAIOLIIHACCA [pAMBIC. [IpusHakK | BHYTpEHHETO MPOCKTHPOBAHMs, METOJ MEepeHoca  CeKymlei
CKPCIIMBAIOIIUXCSI TPSIMBIX. wiockoctd. Knaccuduiuposats B3aMMHOE PaCIOIOKCHHIE MPSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMH M IPUBOAS IPUMEPHI U3
peanbHOM )KU3HU.
93. [MapammensHOCTE TPSAMBIX W IUIOCKOCTEH B mpocTpaHcTBe: | [loKa3pIBaTh MPHU3HAK O MApaUICNBHOCTH MPSIMON W IUIOCKOCTH;
napajuleJibHple  MpsAMBIE B MPOCTPAHCTBE, NApauIEIbHOCTh TPEX | CBOMCTBA MapaJUICIbHOCTH NPAMOM U IUIOCKOCTU. Jloka3biBaTh
HpAMBIX, MapaJUIeJIbHOCTD IIPAMOU U IUNIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM W EIMHCTBEHHOCTH NapasuiesbHON
MPSIMOM, TIPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKaIIel Ha
IPYTOM TPSAMOW; JIEMMY O TIEPECEUCHHH IUIOCKOCTH JIBYMS
napajulebHBIMA  TIPSIMBIMU; TEOpEMY O TpEX NapauieIbHBIX
MPSIMBIX.
94. [TapamrensHOE U IEHTPaNbHOE MTPOSKTHPOBaHUE, H300pakeHue Guryp. | OOBSACHATh, YTO HA3BIBACTCS MAPAJUICIBHBIM H IIEHTPAJIbHBIM
OCHOBHBIE CBOWCTBA MapajljIeIbHOIO MPOEKTUPOBaHUs. M300paKeHHE | mpoeKTHMPOBAHUEM M KaK BBIMOJIHAETCS MPOEKTUPOBAaHKE (PUTYD Ha
¢uryp B TapamieNbHOW MPOCKUMH. YTl C COHANMPABICHHBIMU | [IOCKOCTS. Jloka3bIBaTh CBOICTBa napajjieIbHOro
CTOPOHAMHM, YTOJI MEXKIY IPSIMBIMA B IPOCTPAHCTBC. npoekTupoBaHus. IlomydaTh TpeACTaBIEHHE O LEHTPAIBLHOM
MIPOEKTUPOBAHUH U 00 UCTOPHUH PaOOT MO TEOPUH MEPCTICKTUBEI.
95. [MapammenbHOCTh TUIOCKOCTEW: TapalieNbHBIC IDIOCKOCTH, cBolicTBa | KimaccmpuimpoBats B3anMHOE PACIIONOKEHHE MPSIMOH U ITIOCKOCTH
napajuleNbHBIX TIOCKOCTEH. B TIPOCTPAHCTBE, MPHUBOJS COOTBETCTBYIOIIME MPUMEPHI U3
peanbHON km3HU. DOpMyIHpPOBATh OMpPENEICHUE MapalielTbHbIX
npsIMOA M TUIOCKOCTH. JloKa3plBaTh MPHU3HAK O MapajlIeIbHOCTH
OpsIMOM M IUIOCKOCTH; CBOWCTBA MapajlIeIbHOCTH MPSMOM U
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IIJIOCKOCTH.

96. IlepneHAUKYNAPHOCTh MNPSIMOM M IJIOCKOCTU: IEpHEHAUKYIspHbIe | JlOKa3bIBaTh: TEOpEMY, BBIPAKAIOLIYIO IIPU3HAK
OpAMBIE B IPOCTPAHCTBE, NPAMBIE MAPAJIEILHBIE U NEPIICHIAUKYIISPHBIE | MEPIECHIUKYIAPHOCTA TNPIMONM M IUIOCKOCTH; TEOPEMY O
K IIIOCKOCTH, NPU3HAK ICPICHAUKYISPHOCTU NPAMOU U IJIOCKOCTH, | CymIeCTBOBAHUU M €IWHCTBEHHOCTH INPSAMOM, MPOXOJSAILEN depe3
TeopemMa O HpPAMOM NepHeHIUKYISpHOH MIockocTH. OpTOroHaibHOE JAHHYI0 TOYKYy H NEpPHeHIMKYIAPHON K JAHHOH IUIOCKOCTH.
TIPOCKTHPOBAHHUE. [TonyyaTs NpejcTaBieHre 06 OPTOrOHAIEHOM ITPOEKTUPOBAHUH.

97. IleprieHaMKyNAp M HAKIOHHBIE: PACCTOSHME OT TOYKM JO IUIOCKOCTH, | IlomydaTe mnpeacTaBieHMe O 3HAYE€HUM MNEPHEHIUKYIApa It
PaccTosHKE OT NPAMOIf 10 MIIOCKOCTH, MPOEKLKUs (GUIyphl HA INIOCKOCTh. | npyrux obmacteii Hayku ((u3HMKa, DHEpreTHKa, Ja3epHbIE
HCpHeHHI/IKyHﬂpHOCTL IUTIOCKOCTEH: IPU3HAK TEPHEHAUKYIAPHOCTH TeXHOJ'IOFI/II/I), B peaﬂLHoﬁ JKU3HU (TeXHI/IKa, OKpy>Karomias
JIByX IUIOCKOCTEH. 06CTaHOBKA).

98. Teopema 0 Tpex neprneHAuKyJIsIpax. JlokaszpiBaTh TeOpeMy O TpEX IEPHEHIUKYJSIpaX MU TEOpEeMy

o0OpaTHyI0 TeopeMe O TPEX MEePIeHIUKYIIAPAX.
99. Yriael B OpPOCTpaHCTBE: Yroid MEXAY MpsMOW ¥ IUIOCKOCTBIO, | AKTYalM3UpoBaTh (aKThl U METOJbI IUTAHUMETPUH, PElICBaHTHBIC

JIBYTPaHHbII YIOJl, IMHEIHBIN YroJl ABYIPaHHOIO yria. TpeXrpaHHbli U
MHoOrorpasssie yribl. CBoiiCTBa INIOCKUX YIJIOB MHOTOTPAHHOTO yTIIa.
CBoiicTBa INIOCKUX U ABYTPaHHBIX YTJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHUHYCOB U CUHYCOB JIJISl TPEXTPAHHOI'O yIJa.

TeMe, TPOBOAUTH aHanoruu. DopMynupoBaTh OIpeC/ICHUE
JIBYrpaHHOTO yrima. Jloka3blBaTb CBOWCTBO paBEHCTBA BCEX
JWHEHHBIX  yIIOB  JByrpaHHoro yrima. Kiaccupummposats

JABYT'PAaHHBIC YTJIbI B 3aBUCUMOCTH OT UX rpa,uyCHoﬁ MCEPEL.

IIpakTHyeckoe 3aHsiTHE

100.

I[Mpocreiime npocTpaHCTBEHHBIE (PUIYPhI HAa IUIOCKOCTH: TETPadap,
napaJelenuIe, MOCTPOCHUE CEUEHHH.

Pemats CTCPCOMCTPHUYCCKUC 3aJadud: Ha ONPCACICHUC BHAA
CCUCHHA N HAXOXACHUC €Io IJI0OI[a . HpOBO,Z[I/ITB JA0Ka3aTCIbHBIC
pacCyXKaACHUA IPpU PEIICHUU Tr€OMETPHUUCCKUX 3aaa4, CBA3AHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE.

101.

[lepnenauKyIsip ¥ HAKJIOHHBIE.

DopMynUpOBaTh OINPEIENICHUS: MNEPNEHANKYISAPHBIX INPSMBIX B
OPOCTPAHCTBE; ONpEeAENeHHE MpsMOM, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOoKa3bIBaTh: JEMMY O HNEPHEHIUKYISPHOCTH IBYX
HapajyieNIbHBIX HPAMBIX K TpeTbedl MpsMOIl; TEOPEMBI O CBA3U
MEXy HapaieIbHOCTBIO MPSIMBIX M UX MEPHEHIUKYIAPHOCTBIO K
IUIOCKOCTH.  JIOKa3bIBaTh: TEOpPEMy, BBIPAXKAIONIYIO IPU3HAK
HNepIEHANKYIIPHOCTH MHPSAMOM W IUIOCKOCTH; TEopeMy O
CyIIECTBOBAaHUU U EAMHCTBEHHOCTH HPSAMOW, MPOXOAAIIEeH depes
JAHHYI0 TOYKY W TIEPIEeHAWKYSIPHOH K JaHHOW IUTOCKOCTH.
N300paxaTh B3aMMHO IEPIEHANKYJIISIPHBIE IPSIMYIO U TUIOCKOCTb

102.

Yrael B HOPOCTPaHCTBE: Yrod MeXAy MNpsMOM M IIOCKOCTBIO,
JIBYTpaHHBII YIroJl, IMHENHBINA yroJl ABYTPaHHOTO yria. TpexrpaHHblil U
MHOTOTPaHHbIE YTJIBL.

Pemats CTECPCOMETPUICCKUEC
IJIAaHUMETPUYCCKUC (baKTI:I U METOBbI.

3aJga4u, HCIIOJIBb3Ys

103.

TeOpeMLI KOCHHYCOB U CUHYCOB JId TPEXT'PAHHOT'O YTJIad.

Pemats MpUKJIaJAHbIC 3a/da4i,
T€OMETPUICCKUX BCJIINYHH.

CBsA3aHHBIC C HaXOXIACHHUEM
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104.

Teopema 0 Tpex nepreHUKYIIspax.

PemaTs crepeoMeTpuuecKkue 3agadd, CBS3aHHBIE C NMPUMCHEHHEM
TEOpPEMBI O TPEX MNEPIEHAMKYISIpax, HaXOXKICHUEM DPACCTOSHHUMH,
[IOCTPOCHHUEM NPOEKLUH.

2.2

MHororpaHHuKu

10/10

Ypox

105. | ITpodeccnoHAILHO OPHEHTHPOBAHHOE COEPIKAHNE: PucoBate BBINYKIIBIE MHOTOTPAHHUKHU C 33JaHHBIMU CBOICTBaMuy;
BU/IBI MHOTOTPaHHHMKOB, pa3BepTka MHOrorpanHuka. IIpm3ama: n- | BoccTaHaBIMBAThH OOLIMI BHJ BBITYKJIOTO MHOTOTPaHHHUKA 10 IBYM
yrojbHas MpU3Ma, NMpsiMasi U HAKJIOHHAs MPHU3MBI, OOKOBasl M TOJIHAsS | €ro MPOCKIUSIM. Jloka3bIBaTh CBOHCTBa BBIITYKJIOTO
MOBEPXHOCTH ITPU3MBI. MHOTOTPaHHHKA.

106. | Ilapannenenumnes, NpsMOYTONbHBIA Mapaiiesenune] U ero cBoicrea. | PUCOBaTh BBIMYKIIbIE MHOTOTPAHHUKH C pasHON DWaepoBoit
KpaTan/Imne IIYTHU HAa NOBECPXHOCTU MHOI'OI'paHHUKA. TeopeMa SHnepa. XapaKTepHCTHKOﬁ; HCCJIENOBATh BO3MOYKHOCTH ITOTYyYEHHUS
lpoctpancrsentas Teopema [udaropa. pe3ysibTaTa TNpH BapbUPOBAaHWW JIaHHBIX. [lIaHUPOBATH

IIOCTPOEHUE MPABUIBHBIX MHOTOTPAaHHUKOB Ha IIOBEPXHOCTAX
JPYrux IMpaBUIbLHBIX MHOTOIPAHHUKOB

107. | Impamupma: nN-yrojpHas NHpaMuia, TMpaBWIbHAs M YyCEYCHHas
nupamunael. CBoiicTBa pebep U OOKOBBIX TIpaHeill NpaBUIIBHOU
MUPAMHUJIBI.

108. | IIpaBunbHBIE MHOTOTPAaHHUKHM: TIPaBWIbHAs NpPU3Ma W TIPaBUIIbHAS
NUpaMuza, TpaBWIbHAs TPEYrojdbHAs IHpaMuAa W IPaBHIBHBIHA
Terpadap, KyO. IlpeacraBneHue O mpaBUIIBHBIX MHOTOTPaHHHUKAX:

OKTaxJIp, I0JEKadAp U UKOCAP.
109. | Cummerpusi B IPOCTPAaHCTBE. DJEMEHTbl CHUMMETPHUU IPABHIBHBIX

MHOTOI'PAHHUKOB. CI/IMMeTpI/ISI B MPaBWJIBHOM  MHOI'OIPAHHHKE!:
CUMMCTpHUA NapauieJCnuIicaa, CHUMMETPpHUS [IPAaBUJIBHBIX IIPU3M,
CUMMCTpUA HpaBPIJ'ILHOﬁ nupamMuabl.

HpaKaneCKoe 3aHATHE

110. | BorunciieHHE IEMEHTOB MHOTOTPAHHUKOB: pedpa, IUuaroHaiu, yriibl.

111. | [nomangs 6OKOBOW MOBEPXHOCTH MIPHU3MEI. Breraucimts 00KOBOI MTOBEPXHOCTH IPH3MBEI.

112. | Ilnomaas GOKOBO¥ MOBEPXHOCTH M MOJHOMN MOBEPXHOCTH MIPSIMOit
NPU3MBI, TUIONIAIb OCHOBAHHI, TeoOpeMa 0 OOKOBOI MMOBEPXHOCTH Bbruncisith MiIomanyu [MOBEPXHOCTEH MHOTOIPaHHUKOB (IIpH3Ma,
TIPSIMOHA TIPH3MBL. IIMpaMuia), TeOMETPHUYECKUX TeJl C IPUMEHEHUEM (OpMYIL.

113. | Ilnomams 6OKOBOW NOBEPXHOCTH U IOBEPXHOCTH IPaBHIILHON NIMPAMUIBL, Bbrumcnars miomany  MOBEPXHOCTH NPaBHIBHOW THpPaMUIBL,
TeopeMa O IUIOIIA N YCEeUEeHHOM MTMPaMHUIBL. reOMETPUUYECKHX TeJl C IPUMEHEeHneM (hopMyJl.

114. | TIpogeccoHAILHO OPHEHTHUPOBAHHOE CO/IEPKAHNE:
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CHMMETpHA B MPaBUILHOM MHOTOTPaHHHKE!
Mapajule/ieNIMIe[a, CHMMETPHS TPAaBHIBHBIX MPHU3M,
MPaBHILHON MHPAMUJIBL.

CUMMETPHS
CUMMETPHS

2.3 | Bekropsl u 4/4 | Ypox
KOOpZHMHATRI B 115. | IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJICBOH BEKTOD, IIMHA HEHYNIEBOTO | OmnepupoBaTh MNOHATHUSMH: BEKTOp Ha IUIOCKOCTH H B
IIPOCTPAHCTBE.
p p BEKTOpA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPaBJICHHBIC u NIPOCTPAHCTBE; KOMIIJIaHapHBIE BEKTOPEI. HpI/IBOI[I/ITB
MPOTHBOIIOJIOKHO HAMPABJICHHBIC BEKTOPhI. PaBEHCTBO BEKTOPOB. | ppumepbl (U3HUCCKMX BEKTOPHBIX BeIMdMH. OCBAauMBATh
JleHicTBHSl ¢ BEKTOpaMHM: CIIOXKEHHE M BBIYMTaHHWE BEKTOPOB, CYMMa | phapina BHITONHEHWS ACHCTBHH CIIOKEHHA M BEIMHTAHWS
HECKOIIBKMX BEKTOPOB, YMHOXXEHHE BeKTopa Ha dmncio. CBoicTBa
. BEKTOPOB, YMHOXKCHHS BEKTOpa Ha duncio. Jloka3pIBaTh
CloKeHUsI BEeKTOpoB. CBONCTBa yMHOXXEHHUS BEKTOpa Ha 4YHCIIO. N
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpoB. JloKa3bIBaTh
IlonsTue KoMIUTaHapHbBIE BEKTOPHI. lIpH3HaK KOMIUIAHAPHOCTU TpeX 5 .
BexTopoB. IlpaBuno mapamnenenunena. Teopema o pasnoxkenun | COPEMY O PasiOmKCHHH JOOOrO BEKTOpa 1O TpEM HaHHBLIM
BEKTOpA 110 TPEM HEKOMIIAaHAPHBIM BEKTOPaM. HEKOMILTaHApHBIM BEKTOpaM
116. | IIpsiMmoyronpHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl | BeroMHHTH ompeeneHne CKaaspHOTO YMHOXKEHHS U €r0 CBOWCTBA.
BeKTOpa. CBsI3b MEK/LY KOOP/IMHATAMH BEKTOPA U KOOPJMHATAMH TOYEK. | BERMUCIATE C IIOMOMIBIO CKAJIIAPHOI'0 YMHOKCHHUS JJIMHBI BEKTOPOB,
Yron Mexny Bekropamu. CKaJsIpHOE POU3BEICHUE BEKTOPOB. YOIl MEKLY HHMH, YCTAHABIMBATh  IIEPICHAMKYISPHOCTH
BEKTOPOB.
IIpakTHyeckoe 3aHATHE
117. | Omnepanuu HaJ BeKTOpaMH, 3alaHHBIMH B IIPOCTPAHCTBE.
Bekropsl B mpoctpanctBe. Omepamum Hajx BeKTopamH. BexropHoe
YMHOXEHHE BEeKTOPOB. CBOMCTBA BEKTOPHOTO YMHOKCHHSI.
118. | IlpsiMmoyroJnbHasi cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHAThI
BekTopa. PasznoxkxeHune Bekropa mo Gasmcy. KoopanHaTHO-BEKTOPHBIHM
METO/]I TIPH PEIICHUN TeOMETPUIECKHUX 3a/1ad.
2.4 | Tena BpaeHus 12/20 | Ypok
119. | IloHsATHSA: UWIMHIPUYECKAsT MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, | CBOOOIHO OTIepPHPOBATH HOHATHSIMU: IUTHHAPHYECKast
oOpasyrone mnoBepxHocTel. Tena BpalleHWs: UWIMHAP, KOHYC, | MOBEPXHOCTb,  LWIMHIAP.  M3ydarh  cHnocoObl  MOJydeHHs
YCEUEHHBIN KOHYC. WINHAPHUYECKON TIOBEPXHOCTH, IMIUHAPA. 300paxars IUIHHID
U €T0 CEUEHHs MIOCKOCTHIO.
120. | Hownsarus: map, chepa, chepruieckas TOBEPXHOCTb. CB0OOIHO ONEpUPOBATH MOHATUAMIE: chepa U map, IEHTP, PAIIyC,
quamerp cdepsl u  mapa. @DopmynupoBaTh  OnpelereHHe
KacaTeJIbHOH INIOCKOCTH K cdepe. JloKa3bIBaTh TEOPEMBI O CBOWCTBE
U TIpU3HaKe KacaTelbHOM MJIOCKOCTH. BwIBOmUTH (opmyny s
BBIYHCIICHUS TUIOLIAH Cephl uepe3 pasuyc cepsl.
121. | B3aumHoe pacronoxeHue chepsl U INOCKOCTH, KacaTelbHas INIOCKOCTh | MccenoBaTh B3aMMHOE PacIoioKeHue chepbl U MIOCKOCTH.

K cdepe. M3o0pakeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BepTka
WIMHApPa U KoHyca. CuMMmerpus cdepsl u mapa.
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122.

O6bem. O6bpeM npusMbl. OCHOBHEIE CBOWMCTBa 00beMOB Tell. Teopema
00 o0beMe MPSIMOYTOJIbHOTO MapauleNieuIiela U CISACTBHS U3 Hee.
O6BeM NpsAMO¥ ¥ HAKJIIOHHOH MPH3MEI.

CsoboaHo 00BEM Tela, OO0OBEM

OpAMOYTOJIBHOI'O Mapauiejaenumneaa. cDOpMyJ'II/IpOBElTI) OCHOBHBIC

OIICPUPOBATH  IMOHATHUAMMU:

cBoiictTBa  00BEMOB.  JlokaspiBaTh TeopemMy 00  00BEMe

CleICcTBUS U3 HEE.
Joka3pIBaTh TeopeMy 00 00BEME HAKIIOHHOW TPU3MBI Ha TIpUMEpe

IpAMOYTOJIBHOI'O Mnapajjeienumnena,

Tpeyl"OJ'ILHOﬁ MPU3MBI U JId HpOPI?,BOJ'II:HOfI MIPU3MBIL.

123. | lomobme B mpocTtpancTBe. OTHOmEHHE O00BEMOB, IUIOIIAACH
noBepxHocTe  monoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHS.

124. | TlocTpoeHne ceuyeHU MHOTOTPAHHUKOB U TeJl BPAIICHUS: Crpoutb ceueHus. PemaTts crepeoMeTpudeckne 3agaddl Ha
CeveHUs LMIMHApPa (IIapajIeibHO U NEPNEHAUKYISAPHO OCH), CEYEHHS | [OKAa3aTelbCTBO MATEMATHYECKHX OTHOINCHMH, HAXOXKICHHE
KOHyca (MapajulellbHOEe OCHOBAHUIO M MPOXOZSIIEe uepe3 BEpILUHY), TCOMCTPUYCCKUX BCIIMYHNH (i, YIJIOB, IUIOIIAJEH, 00BEMOB).
CCUCHUA mapa, METOAbI HOCTpOCHI/Iﬂ Ce‘IeHI/Iﬁl METOA CJIIEA0B, MCTOA HCHOJ’ILSOB&TL HpI/I peIHGHI/II/I CTGpCOMeTpI/I‘IeCKI/IX 3a71a4
BHyTpeHHCFO HpO@KTI/IpOBaHI/Iﬂ, METO HCpCHOC& ceKymeﬁ IIJIOCKOCTH. HHaHI/IMeTpI/I‘-IeCKI/Ie q)aKTI)I U METOJBbI. HpOBOZ[I/ITI) JIOTUYECKHU

KOPPEKTHBIE  JOKa3aTEIbHbIE PACCYKICHUSA IIPU  PEIICHUU

CTCPCOMCTPUYCCKUX 3aaa4.

HpaKTH‘{eCKOC 3aHATHE

125.

O6pem. O0BeM THpPaMHUTIHL.

JlokaspiBaTh TeopeMy: 00 00BEME mnmpaMuzabl, (OpPMYIHPOBAaTH
CleACTBHA W3 Hee: 00BbEM yceuCHHOW mHpamunsl. BwiBoguTh
(bopMyIy U BBIYUCICHHUSI 00BEMOB YCEUEHHOH MUPAMUIBI

126.

O6beM. O0beM UIIHH]IPA U KOHYCA.

CBOOOIHO ONEpUpPOBATH MOHATHAMH: OOBEM Tejda, IUIOIAIb
noBepxHoCcTH. POPMYITHPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.
JokaspBaTh TeopeMbl: 00 00bEMe MUIHHAPA; 00 00BEME KOHYcCA.

BriBoanTb (OpMYIIBI JJIst BRIYKCICHUS 00bEMA YCEYEHHOTO KOHYCA.

127.

O0BeM 1mapa ¥ mapoBOro CETMEHTA.

CB00OOIHO OMEepHUPOBATH MOHATHUAMU: IIIAPOBOM CEIMEHT, IIapPOBOIf
CIIOH, IIapOBOIl CEKTOP, OCHOBAHUE U BBICOTA CEIMEHTA, OCHOBAHUE
W BBICOTA LIAPOBOrO CIOSl. BEIBOAUTE (HOPMYIBI A HAXOXKACHUS
00BEMOB IIAPOBOTO CErMEHTa, IIAPOBOrO CEKTOPa, IUIOIIAIH
ctepsl. JlokazpiBaTh TeOpeMy 00 00BEME mapa.

128.

KomOuHammu Ten BpaleHus: ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BricaHHAs B
IIMHJIP, OMFCaHHas oKoo IuuHapa. [lepecedenue cdepsl u mapa ¢
IOCKOCThI0. Kacanue mapa u cephl INIOCKOCTHIO.

Pemats nmpocTele 331241, B KOTOPBIX PUTYPUPYIOT KOMOMHAIMH Tell
BpAaIeHUS ¥ MHOTOTPaHHUKOB. M CIIoIb30BaTh pH peIIeHun 3a1ad,
CBS3aHHBIX CO CcQepoid W IMIapoM, IUTaHMMETpuiyeckue (aKThl U
METOZIBI.
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129.

KoMOuHanum Tenm BpalleHUss W MHOTOTpaHHUKOB. [loHsTHe
MHOTOTPaHHHKA, ONMCAHHOTO OKOJIO cdepsl, chepsl, BIUCAHHOW B
MHOTOTPaHHUK WJIH TEJIO BPAIICHHMSI.

Pemate crepeomeTpuyeckue 3ajadd, CBA3aHHBIE C TEIAMHU
BpAIIIEHHs, TOCTPOSHUEM CEUCHUIT TeNI BpaleHNs, C KOMOMHALMSIMA
TEJI BpAIllCHNsI © MHOTOIPaHHUKOB.

130. | IInomane MOBEPXHOCTH LWIMHApA, KOHYca, miomans cepsl u ee | CBOOOTHO ONepupoBaTh MOHSITHUSAMU: KOHUYECKas IOBEPXHOCTb,
JacTeH. KOHYC, YCeY€HHBIH KOHyc. M3y4yarh crmocoObl TOJNy4YeHUsS
KOHMYECKOH MOBEPXHOCTH, KOHyca. l300pakaTh KOHYC M €ro
CCUCHUS IUIOCKOCTBIO, MPOXOIAIICH Yepe3 OCh, M IIOCKOCTBIO,
NEepPHEeHANKYIISIPHOM K OCH.
131. | [Inomans MOBEPXHOCTH IMIIMHApA, KOHyca, IDIOMAns chepbl U ee
4yacTen.
132. | Pemrenue 3a1a4 Ha IUIOCKOCTH C MCIOJIb30BAHUEM CTEPEOMETPHUYECKUX
METO/IOB.
133. Ceuenus 1mapa, METOJIbI IIOCTPOCHUS CEUSHUI: METO/1 CclielloB, MeTox | PemaTh crepeomeTpuueckue 3ajaud, CBs3aHHbIE cO cdepoil u
BHYTPEHHETO MIPOEKTHPOBAHUS, METO]] TIEPEHOCA CEKYIIEN TUIOCKOCTH. | IIAPOM, HAXOXIEHUEM IUIOIIaH cephl U €€ yacTell, HocTpoeHueM
ceueHui cepsl U mapa.
134. | Pemenue 3a1a4 Ha MIIOCKOCTH € MCHOJIB30BaHUEM CTEpEOMETpHUecKuX | PermmaTs crepeoMeTpudeckue 3a/1auu, CBA3aHHbIE ¢ 00BEMOM MIapa,
METOJIOB. IIapOBOTO CEIMEHTa, IIAPOBOTO CEKTOPA, IUTONIAbI0 CEPHI.
2.5 | JIBuxenusi B 4/2 | Ypok
npocTpancTse 135. | Jsmwkenus mpoctpaHcTBa. OToOpakeHus. JIBwkeHdus u paBeHCTBO | CBOGOIHO ONEPHPOBATH MOHATUAMU: OTOOPAKEHHE MPOCTPAHCTBA
¢uryp. OOwwme csoiicra nasmxkeHuil. IIpeobpasoBanus nOAOOMS. | wa ce6s, JABMKEHHE NPOCTPAHCTBA; LEHTPATbHASA, OCEBAs M
lpsmast u cdepa iinepa. 3epKabHas CUMMETPHH, MApajUIeIbHBIA TEPEHOC; PABEHCTBO M
nogobue ¢uryp. OnepupoBaTh NOHATHSMHU: TpsMas u cdepa
Diinepa. BIMoaHATh mpeoOpa3oBaHusl MOA00US.
136. | Buns! 1BwkeHHMi: napaienbHbId IEPEHOC, IEHTpalIbHAsA CUMMETpHs, | JlOKa3pIBaTh yTBEpXKJICHHS O TOM, YTO LEHTpalbHas, OceBas H

3epKalIbHasi CAMMETPUS, IOBOPOT BOKPYT MPSAMOM.

3€pKaJibHasg CHUMMCTpPUH, napanﬂenLHmﬁ NEPEHOC  ABJIAKOTCA
JBHXXCHUSAMMU.

HpaKaneCKoe 3aHATHE

137.

[Ipeo6pazoBanus nmogobus. [Ipsamas u cdhepa Diinepa.

Pematr reomerpuueckue 3anaddl ¢ UCIOJIb30BAHUEM JIBIKEHUH.
Hcnonp30BaTh MpH pelIeHNH 3ajad IBHKCHUS MMPOCTPAHCTBA M UX
CBOMCTBA.

Pasnen 3. BeposiTHOCTD M cTaTH

CTHKa

3.1

DJIeMEeHTHI TeOpUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBsubii rpad, mytm B rpade: mmknsl ¥ nenu. CreneHb
(BanenTHOCTH) BepinHbL. ['padsl Ha utockocty. JlepeBbs.

[MpencTaBnsaTh OOBEKTHI M CBSI3M MEXIY HUMH C ITIOMOIIBIO
rpada, HaXOIUTh IyTH MEXIy BepmImHaMu rpada. Beenars B
rpagpe memu u IWKIBL. CTpPOMTH JEpeBO IO ONHCAHHIO
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CITy9aifHOTO OTIBITA, OTIMCHIBATH CITyJaifHbIE COOBITHS B TEPMUHAX
JepeBa. Pemats 3agaun ¢ momouipio rpados.

139. | DnemeHTapHble COOBITHA. BeposSTHOCTH CilydailHOro CcoOBITHS. | BpimensTe ©  omuceBaThk  ciaydaiiHele COOBITHS B
CiydaiiHple 3KCHEPUMEHTHI  (ONBITHI) W ClOydailHble COOBITHS. | CIy4aiHOM OTIBITE. DopMyITHpOBaTh YCIIOBHS
DreMeHTapHble  COOBITHS  (MCXOMbI). BeposTHOCTL — cilydaiiHoro | IPOBEICHHS CIIy4aHHOro ombita. HaXxonuTs BeposATHOCTH
coObITusi. baM30ocTh 4acToThl U BEpOSITHOCTH coObIThi. CiyuaiiHbie cobbITHit B OIBITax ¢ PpaBHOBO3ZMOXHBIMHU
OTIBITHI C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU. SJICMCHTAPHBIMU HCXOAaMAU.

140. | Oneparmuu HaJ COOBITHSIMU: nepeceueHue, obwvenmHeHne, | Mcmomp3oBath muarpaMMel Ditiepa u BepOaibHOE OMICaHue
MPOTHBONOIOXKHBIE  COOBITHA. Jmarpammer  Difnepa. @opmyna | COOBITHA TpU BBIOJHEHWH OIEPaliii HaX COOBITHSIMU.
CJIOKEHUS BEPOSITHOCTEM. Pematp 3amauu, B TOM YHCIE C HCIIOJIb30BAaHHEM JEpPEBa

CIly4alHOTO OMbITa, (OPMYJ CIOXKEHHS M YMHOXKEHHS
BEPOSITHOCTEH

141. | YcioBHas BEpOATHOCTE. YMHOXEHHE BepoaTHocTed. JlepeBo | Pemarte 3agaun, B TOM dYHCIE C HCIIOJIB30BAaHHEM JiepeBa

CIly4alHOTO SKCIEPHMEHTA. CIIy4alHOTO OIBITa M yYMHOXCHHUS BeposTHocTeil. Mcmomp3oBaTh
NPaBWJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (OPMYJIBI AJIS
MEPEUYUCTICHUA DBJICMCHTOB pPa3JIMYHBIX MHOKECTB, B TOM YHUCIIC
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | buHapHblii chny4aiiHblii ombIT (MCHBITaHWE), ycrmex U Heynpada. | [lomb3oBatbest dopmynoi u TpeyroabHukoM Ilackams s

HezaBucumble wucnbitanus. Cepus HE3aBUCHUMBIX HCIHBITAaHUHA 10
nepBoro ycmexa. IlepecraHoBku u (akropuan. Uuciao codeTaHH.
Tpeyronpauk [ackams. @opmyna 6maOMa HeI0TOHA.

oTpeZieTIeHUs Yhcia coueTannid. [IpuMeHsTs popmyiry OmHOMA
Hprorona 11 npeoOpasoBaHMs BbIpaxeHHH. Pa3ouBath
CJIOXHBIE DKCIIEPUMEHTHI Ha OT/ACIbHbIE UCHBITaHUA. PemaTh
3aJjaud Ha ITOUCK BEPOSTHOCTEH COOBITHI B CEPUN HCIIBITAaHUH

JIO TIEPBOTO ycIieXa U B CepUsIX UCIBITAHNH bepHymm.

IIpakTuyeckoe 3aHsATHE

143.

YMHOXeHne BeposiTHOCTEH. [lepeBo ciiyuaifHOro IKCIIepUMEeHTa. 2

144,

Cepus He3aBUCHMBIX HCIbITaHUN bepHymm. CrydaitHerii BEIOOp W3
KOHEYHOH COBOKYITHOCTH.

Paz0uBath CIIOXKHBIE IKCIEPUMEHTHI HAa OTACIBHBIC HCIBITAHMUS.
Pemrate 3amaum Ha TOWCK BEPOSTHOCTEH COOBITHI B CEpHHU
WCTIBITAHUHN 10 TIEPBOTO ycIieXa U B CepHsX UcTbITaHui bepHymm,
a TaKKe B ONBITAX CO CIy4allHBIM BBEIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIIOJIb30BaHUEM KOMOHWHATOPHBIX (DaKTOB U
dbopMyl, B TOM UHCIE€ B XOJle¢ MPAKTHUECKOH pabOThI C
MIPUMEHEHUEM CTaHIAPTHBIX (YHKITHA.

3.2

JuckperHsle
CllydaiiHble
BEJTUYUHBI

16/10

Ypoxk
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145. | Cnyuaiinas BenuumHa. PacnpeneneHue BeposTHocTed. [[unarpamma | OcBamBaTh TIOHSTHSA: ClOydaiiHas BeJWYWHA, paclpeielieHue,
pacnpenenenus. Onepanuu Haj CIyYalHBIMHU BEeIWYMHAMHU. buHapHas | Tabnmma pacmpenencHus, JuarpaMMa paciipeaeieHus.
ciIy4ailHasi BETMYHMHA.

146. | CoBMecTHOE pacnpenesieHHe ABYX CIy4aiHbIX BeJIHM4YnH. HezaBucumble
CllydaliHble BEJTMYUHBI.

147. | lucnepcuss M CTaHIApTHOE OTKIOHEHWE CIlydailHOH BennuuHbl | OcBaMBaTh TOHSATHS: JAWCIIEPCHUs,, CTAHIApTHOE OTKIOHEHHE
(pacnpenenenus). Jwucrepcusi OWHApHOW CITydaifHOM BENMYWHBI. | CIIydaifHOH  BETHYHHBL Haxomute  mucnepcuto 1o
Maremarndeckoe OXHAAHUE TPOU3BEACHUS M [OUCIEPCHs CYMMBI | pacmpeneneHuio. M3ydats cBoiictBa nucniepcun. I1o n3ydeHHBIM
HE3aBUCHMBIX CIIydalHBIX BenWuuH. Jlucnepcuss W cTaHAapTHOE | (opMyiam HaXOJWUTh JIUCTIEPCHIO OMHOMHAIBHOTO
OTKIOHEHHE OMHOMHAIBHOTO  paclpeaeneHusa. Jlucmepcust W | pacHpeneNeHus, B TOM YHCIIE B XOA€ MPAKTHIECKOH paboThI
CTaH/IapPTHOE OTKJIOHEHHE T€OMETPHUUECKOTO PACHIPEIEIICHHS.

148. | 3akon Oonbimx uncen. Hepasenctso YeoOniieBa. Teopema UeOrieBa. | Pa3oupats JI0Ka3aTeIbCTBA TEOpeM. OcBauBatb
Teopema bepuynnu. Beitdopounsiil MeTos ucceoBanuii. BeI60pouHble | BLIGOpOUHBIA METOJ HCCIEJOBAHUM, B TOM 4YHUCIE B XOJIE
XapaKTCPpUCTUKU. OI_[eHI/IBaHI/Ie BEPOATHOCTHU CcOOBITHS 11O BLI60pO'-IHI)IM HpaKTquCKOﬁ paGOTLI. OcBauBaTh IMOHATUS: reHepaJibHas
JAHHBIM. Hp01v3ep1<a MPOCTEHIKX THIOTE3 C MOMOUIBIO H3YYCHHBIX | cOBOKyIHOCTb, BBIOOPKA, BHIGOPOMHOE — CpedHEE N
PactpeACICHIH. BBIOOpOUHas  Aucrepcus.  Bplumcnsate  BBIOOpOUHBIC

XapakTepUCTHKM W Ha WX  OCHOBE  OLCHHMBAaTh
XapaKTEePUCTHUKU TeHEPATBbHON COBOKYITHOCTH.

149. | HenpepsiBHble  ciydaifHele  BenmuuuHbL. ~ @DyHKIMS  IUIOTHOCTH | 3HAKOMHTBCS ~ IOHATHSAMH:  HENpEpBIBHAs  CIydaiiHas
BEPOATHOCTU pacrpenecHus. PaBHOMepHOE pacHpeneneHHe U €ro | penpumsa, HENPEPBIBHOE  paclpeeacHue, yHKIHs
CBOMCTBA. i

IUIOTHOCTH BEPOSITHOCTH. HaX0UTh BEPOSITHOCTH COOBITHI TIO
JAaHHO# (DYHKITMH TUTOTHOCTH.

150. | ®yHKIMA IUIOTHOCTH BEPOSITHOCTH IIOKAa3aTEJFHOTO M HOPMAJIBHOTO | 3HAKOMHUTBCS C TIOHATHSIMHU: TIOKa3aTelNbHOE paclpejelieHue,
pacnpeneneHuii. OyHKIMSA INIOTHOCTH BEPOSTHOCTH IIOKA3aTENLHOIO | HOPMAJbHOE pachpeeienre. BRIIEnsITh M0 ONMUCAHMIO CIIyYaiHbIe
pacnpezeneHus, (QYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BefiumHBI, paclpeeeHHBIE MO T0KA3aTeIbHOMY 3aKOHY, II0
pacnpeneneHus. @OyHKIMsS IUIOTHOCTM M CBOWCTBA HOPMAaJbHOIO HOPMATbHOMY 3aKOHY.
pacrpeieeHus.

151. | IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3amaud, | BeyiensaTh 1O  ONMCAHUIO  CIy4alfHOTO  OIBITA  BEJTMYHHBI,
NpUBOASIINE K pactpeaeneHuio [Tyaccona. pacmpezieneHHsle 1o 3akoHy [lyaccona.

152. | KoBapuanust nByx ciydaiHbIXx BenuuuH. Koapduuuent smneiHoi | OcBaMBaTh MHOHATHS: KOBapHanus, KOI(GQOHUIMEHT KOpPpEIsIny,

koppessuu. CoBMeCTHbIC HAOMIONCHUS ABYX BEIWUWH. BBHIOOpOUYHBIH
KO3 GUIIMEHT KOppemsuu. Pasnuune Mexay JTHHEWHOH CBSI3BI0 M
MPUYMHHO-CIIEJICTBEHHON CBs3bl0. JIMHeWHass perpeccusi, MeETOJ
HaWMEHbBIINX KBaJPaTOB.

TUHeHHas 3aBUCHUMOCTb. OICHMBATH XapakTep CBSI3U MEXIy
CIydyallHBIMU BEJIMYMHAMH, HCXOAS U3 TMPUPOAbl JaHHBIX U
BBIYHUCIIEHHBIX  XapaKTEPUCTHK. Hcnonp30Bate  auarpamMmsl
paccenBaHHMs JUIS HM300paKeHHS COBMECTHOTO pacCeHBaHMA
naHHbIX. HaxoanTs Ko GUIreHTH OcH AnarpaMMBbl, B TOM YHCIIE B
X0/le TIPaKTH4eCKOW paboThl € TNPUMEHEHHEM CTaHIAPTHBIX

GyHKIUH.
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HpaRanecxoe 3aHATHE

153.

IIpumeps! pacnpeneneHuii, B TOM 4UCIIE T€OMETPUUECKOE U
OGUHOMHATBHOE.

154.

MateMaTHueckoe OXHUJaHHE CIydalHOW BENUYMHBI (paclpeesieHus).
IIpuMeps! mpUMEHEHHS MaTEeMAaTUYECKOro OXHJaHHUA (CTpaxoBaHUE,
jJotepes). MaremaTndyeckoe — OXHAaHHEe OWHApPHOW  CIydalHOM
BEJINYMHBI. MaTeMaTHYeCKOe OKHIAHUE CYyMMBI CIlydaiHBIX BEIUYUH.
Marematindeckoe OKHIAHWE T'€OMETPHYECKOTO W OHMHOMHAIBHOTO
pacnpeneseHui.

155.

33)13‘11/1, MPUBOJAANIINE K TOKA3aTCIIbHOMY PACIIPCACIICHUTO.

Pa36npaTL OpuMEPLL 3a4a4, MPUBOAANIUX K IOKA3aTCIbHOMY
pacnopeacjacHuo 1 K HOpMaJIbHOMY paClpeAaCJICHUIO.

156.

3212[8.‘11/1, OpUBOAANINEC K HOPMAJIbHOMY pacIpeACICHUIO.

Pa361/1paTL NpUMEPbL 3a4a4, MPUBOAANIUX K IOKA3aTCIBHOMY
pacOopeaciacHuio 1 K HOPMAaJIbHOMY paCclpeACICHUIO.

Koncynpramus nepen
9K3aMEHOM

157.

KOHCYJ'IBTEILII/I?[ rnepea 9K3aMEHOM

CamocrosTenbHas paboTta

12

IloaroroBka k 3K3aMeHy

39

— Pabora ¢ KoHcmekTamMH, Y4eOHOH W  CHCIHAIBHON
9KOHOMHYECKOH JmTepaTypoil (mo maparpadam, TriiaBam
Y4eOHBIX TOCOOUH, YKa3aHHBIM IIPETIOIaBaTeIIeM).

— IloaroroBka K NpPakTUYECKHUM 3aHATUSM C HCIONB30BaHUEM
METOAMYECKUX PEKOMEHAALNH ITPero1aBaTes, BBIIOIHEHHE U
oopMmIICHHE TIPAKTHYSCKUX PadoT.

— BrimosHeHME HOMANTHUX 33/1aHUH [0 pa3zeny.

— IlpumepHas TemMaTHKa JOMAIIHUX 33JaHUH 10 pa3Aemy:

PemieHne 3amau Ha HaxOXKJEHUE IPOM3BOAHBIX (YHKIHIA
ucronb3ys npasmia quddepennuposanns. Penrenne 3anau Ha
HaxOXJCHWE  IPOM3BOJHBIX  OJJIEMEHTApHbIX  (DYHKIHH.
Pemenne 3amau Ha HaxXoXK/AEHHE YIIOBOro KoddduimeHTa
KacarelbHOM K rpaduky ¢yHkumu. Pemenme 3amay Ha
COCTaBJIEHHE ypaBHEHHs KacaTelbHOW K rpaduky QyHKumm.
Pemenne 3ana4 Ha HaXOXA€HUE MPOMEKYTKOB MOHOTOHHOCTHU
(hyHKIMH.
Pemenne 3amady Ha HaXOXKIEHHUE DJKCTPEMYMOB (DYHKIIHH.
Pemenne 3agad Ha HaX0KACHNE HAaNOOJBIETO U HAUMEHBIIIETO
3HaueHnd (yHKOuH. VccnemoBanne (QYHKIWN TpH MTOMOIIN
MIPOM3BOJHON M OCTPOCHKE UX rpadukoB. Pemenne 3amag Ha
HaxXOXXICHWE  TepBOOOpa3HbIX  (yHKIWA.  Brrumcienne
UHTErpanoB. PemieHue 3amad Ha HaxOXAEHHE ILIOLaned
KPUBOJIMHEHHBIX TPaNeIHH.
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INonck mHbOpPMaMK N0 TEME ¢ UCHOIb30BAHUEM PA3IHMUHBIX
TEXHOJIOTHH TTONCKA;

C6op, cucreMaTu3anys, M3ydeHrne 1 opopMICHHE MaTepHaia;
Br16op dopmbl peacraBieHns MaTepyuana: KOHCIIEKT,
JoKiag, pedepar, razera, scce, pe3eHTanus, OyKier, Iiakar,
cxema, TabJuIa, CalT U T.1.

[IpomexxyTrouHas 4
aTTecTanus B popme

9K3aMeHa

Bceero: 369

49




6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEJIMETA
OVYILII 03 MATEMATHUKA

6.1 MaTrepuaJibHO-TeXHHYeCKOe o0ecrneyeHHe

[Iporpamma yuebnoro mpeamera OVYIIn.03 Marematuka peanuszyercs B yriyOJeHHOM
YPOBHE, B KOTOPO UMEETCS BO3MOXKHOCTh 00€CTIeYNTh CBOOOTHBIN 10CTYI B IHTEpHET BO BpeMsI
y4eOHOT0 3aHATHS U B IEPUOJ BHEYUEOHOM EATEIHHOCTH 00yJarOINXCS.

O6opynoBanue y4eOHOT0 KaOMHETa:
— Paboune mecra Ha 25 oOyqaromuxcs
— ABTomatu3upoBaHHOE pabouee MECTO MpenogaBaTes;
— MHuTepakTuBHas 10CKa, MPOESKTOP, KPOHIITENHH;
— JIuueH3uoHHOe MporpaMMHOE obecreueHne 00Iero Ha3HAYeHUS;
— BbIxoa B r1o6ansHyI0 CETbh;
— MaruuTtHo-MapKepHasi 10CKa;
— Crartuyeckue, TMHAMHYECKHE, I€MOHCTPAIIMOHHBIE U pa3aTOYHbIe MOJICIIH;
— KOMIUIEKT TEXHUYECKON TOKYMEHTAllUH, B TOM YHUCJIE NAaclopTa Ha CPEACTBA
00y4YeHHsI, ”HCTPYKIIMH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301acHOCTH;
— KommiekT yueOHO-MeTOAUYECKOM TOKYMEHTAINN;
— @OH/J OLIEHOYHBIX CPEJCTB MO MPEIMETY;
— Komnekuus uudpoBbix 00pa3oBaTeNbHBIX PECYPCOB;
— DJEeKTpPOHHBIE METOINYECKUE TTOCOOUS M0 MaTEeMaTHKE;

6.2 UndopmannonHoe odecnevyenne peaau3amun NPporpaMmmbl

B Oubnmoreunsiii ¢GoHI BXOAAT y4eOHUKHM U3 (eAepaTbHOro MEepevHs y4eOHUKOB,
JIOMYLIEHHBIX K MCIIOJB30BAaHUIO IIPU peasin3allii UMEIOIIUX FOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX NPOTPAMM HAYaJbHOTO OOMIET0, OCHOBHOI'O OOIIET0, CpeIHEro OOIIero
0o0pa30BaHUsl OpPraHU3ALUSAMH, OCYLIECTBISAIOUIMMHU OOpa30BaTEIbHYIO JEATEIIBHOCTh U
YCTaHOBJIEHMSI MPEAEIBHOTO0 CPOKa MCIOIb30BaHUS MCKIIIOUEHHBIX YYEOHUKOB, YTBEPKIAECHHOTO
npukazoM Munnpocsemenust Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHocTe
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  obecriedeH  jgoctynma kK yueOHukam  OBC  Jlanb
(https://e.Jlanbook.com/)  (xommekmuu ~ "®ITY. 10-11 1. Usn-Bo  «lIpocBemenuey.
O061meobpa3zoBaTeNbHbBIE MPEAMETHI).

B 00pazoBaTenbHOM IpoIECCe HUCIOJIb3YIOTCS IEKTPOHHBIE 00pa30oBaTeNIbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs HIIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB, JAOMYIIEHHBIX K
UCIOJB30BAaHUIO  TpU  peald3allid  MMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTALUIo
00pa30BaTeNbHBIX NPOrPaMM Ha4ajgbHOro OOIIEro, OCHOBHOI'O OOIIEro, CperHero oOIIero
oOpa3oBaHUs, YTBEpKIESHHOr0o Mpukazom MunmnpocBemeHuss Poccum ot 04.10.2023 N 738.
(3apeructpupoBano B Muntocte Poccun 02.11.2023 N 70799).

OcHOBHBbIC MCTOYHHUKH:

1. Mepzmik A.I'., Homuposckuii I.A., [TonskoB B.M.; mox penakmueit [Tlomonsckoro B.E.
Marematuka. Anrebpa u Hauana maremaruyeckoro anammza: 10-if kiacc: y4eOHUK,
N3natensctBO «lIpocBemienue», 2023 r.

2. Mepsnak A.I'., Homuposckuii JI.A., [Tonskos B.M.; mox penakuueii [Tononsckoro B.E.
Maremartuka. Anre6pa u Hadyajla MaTeMaTuyeckoro ananu3sa: 11-i kiacc: yueGHUK,
N3narensctBO «IIpocBemenney, 2023 r.

3. Mepsnsk A.I'., Homuporckuii JI.A., [TonskoB B.M.; moxa penakiueit [Togonsckoro B.E.
Marematuka. ['eomerpust: 10-it knacc: yue6nuk, M3narenscto «IIpocsemenue», 2023 .
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Noakown

o

9.

10.

11.
12.

Mepsmsax A.I'., Homuposckuii [I.A., ITonsskos B.M.; nox penakuueii Ilogonsckoro B.E.
Maremaruka. ['eometpust: 11-i knacc: yue6nuk, M3garensctBo «IIpocsemenney, 2023 r.

DJIeKTPOHHBbIE 00pa30BaTeIbHbIE PECYPChI

DO0P Jlomamnue 3aganus. Cpennee obmiee oopasoanue. Maremaruka, 10-11 xmace, AO
N3patensctBO «lIpocBemeHue.

D0P Anrebpa, OO0 «AKnace» 10 xmace, 2023r.

D0P Anre6pa, OO0 «Kmace» 11 kmacc, 2023r.

D0P I'eomerpusi, OO0 «AKnacey 10 kimace, 2023r.

90P I'eomerpusa, OO0 «AKmnace» 11 knace, 2023r.

O0P «EnuHblil rocyaapcTBeHHbIN 3k3ameH, Matemaruka» 11 kiacc, 2023r.

Marematuka 10-11 xmacc. Yraybnenusrii ypoenb.10 monmyneit. ®T'BHY «UHcTHTYT
CTpaTeruu pa3Butus odpazoBaHus» 2023r.

S cnam EI'D. Martemaruka AO U3patensctBo «lIpocBemenue» 2023r.

D0P [Homamraue 3ananus. Cpeanee odmiee oopazopanue ['eomerpus, 10-11 xmace, AO
Nz narensctBo «lIpocBemienne».

D0P [omamraue 3amxanus. Cpegree obmiee oopazoBanue Anredpa, 10-11 krace, AO

Nz narensctBo «lIpocBemnienne».

Tpenaxep «O6nako 3Hanmi» Maremaruka 10 kitacc, OO0 «Du3ukon JIady».

Tpenaxep «O0nako 3HaHui» Maremaruka 11 kiacc, OO0 «Duzukon JIad».
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