IIpunoxenue

k OIIOII CITO 13.02.13 Dxcrutyatanusi ¥ 00CIy)KUBaHUE IEKTPUIECKOTO U
3JIEKTPOMEXaHINUECKOro 000py10BaHuUs (TI0 OTPACIIIM)

MUHUCTEPCTBO OBPA30BAHNA 1 HAYKU PECITYBJIMKU JAT'ECTAH

I'oCYAAPCTBEHHOE BIOJIXKETHOE TIPO®ECCHUOHAJIBHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
PECITYBJIMKU JATECTAH «TEXHUYECKWI KOJUIEJK UMEHU P.H. ALIIYPAJIUEBA»

PABOYASA ITPOT'PAMMA YYHEBHOI'O ITPE/IMETA
OVYIIn.03 MATEMATHUKA

Yruy0JieHHbI yPOBEeHb

[IpeameTHas obmacte: "MaTemaTruka u uHGoOpMaTHuka"

ConemmansHocth:  13.02.13 Dxkcmnyarauusa M OOCIYKHMBAHHE  DIEKTPUYECKOTO U

DIIEKTPOMEXAHNYECKOTO 000pymoBanud (10 OTPaCisiM)

KBaJII/I(bI/IKaLII/IH BBIITYCKHHKA: TCXHHUK

[Ipoduns nomyyaemoro npodeccruoHaIbLHOTO 00Pa30BaHMs: TEXHOIOTUYECKUI

Maxauxkana, 2024 r.



OAOBPEHO
npeIMeTHOM (IIMKIOBOM) KOMHCCHEH €CTECTBEHHO-HAYYHOTO [IUKJIA.
[Ipencenarens [TI(L)K

%:‘34/“ ot A.A. OcmaHoBa

[Iporokos Nel ot 30 aBrycra 2024 r.

Pa6ouas nporpamma yueOnoro npeamera OVYIIn.03 Marematuka pazpaboTaHa Ha OCHOBE

TpeOOBaHMIL:

denepanbHOTO  TOCYJApCTBEHHOrO  00pa30BaTENbHOTO  CTaHAApTa  CPETHETro
npodeccuonanbHoro oOpazoBanus 1o creuuanbHocTd 13.02.13 Dkcmyarauus u
00CITy’)KUBAaHHE IMEKTPHUUECKOTO U DIEKTPOMEXAHHUYECKOTO 000PYI0BaHUS (IO OTPACIIsIM),
YTBEPXKACHHOTO TMpuKa3oM MuHucTepcTBa oOpa3oBaHusi M Hayku Poccuiickoii
@eneparuu Ne 797 ot 27.10.2023r, (3apeructpupoBad MuHHCTEPCTBOM tocTULIUU PO 22
Hos10pst 20231. N 76057);

benepanbHOrOo TOCYIAPCTBEHHOIO OOpa30BAaTENBHOTO CTaHAApTa CPEAHEro O0OIIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO TpHUKazoM MuHHCTepcTBa 00pa3oBaHUSI W HAyKu
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Munrocte Poccun
07.06.2012 N 24480);

noyiokeHnid ~ DenepasibHONH  00pa30BaTEIBHOM  MPOrPaMMBI  CPEAHETO  OOIIEero
o0Opa3oBaHmMs, YTBEPKIEHHOW Mprka3zoM MunrnpocsemeHus: Poccuu ot 18 mas 2023 r. N
371 (BapeructpupoBano B MuHwocte Poccum 12 wuroms 2023 r. N 74228), B T.u.
®enepanbHOil padoueii mporpamMmel o yuyeOnomy npeamery «OYIIm.03 Maremaruka "
(yrmyOneHHbIN YPOBEHbD);

C YYETOM IOJIy4yaeMOM ClieluanbHOCTH,

B COOTBCTCTBHUHU C pa6OLII/IM y‘{e6HBIM IIJIaHOM CIICHHUAJIbHOCTH.

PazpaboTunk:

HNcmannoBa Yrmanbern [[xamanoHa, mnpenonasarens ['BIIOY PJl «Texnuueckuit
kosutek umenu P.H. Amypanuesa»

© Hcmannosa Yrnanberu [IxamanosHa, 2024

© I'BIIOY P]] «Texunueckuii komwemx P.H. Amypamuesay, 2024
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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma y4yeOnoro mpeamera OVYIIm.03 MaremaTnka mnpenHa3HavyeHa is
M3YyYCHUS MaTEeMaTHKU MPH peali3ally CpeHero ooimero oopa3oBaHus B Mpeeinax OCBOCHUS
IpPOrpaMMbl  TTOJATOTOBKH KBAIM(HUIIMPOBAHHBIX pPA0OUYUX CIYXKAIIUX [0 CICIHATFHOCTH
13.02.11 Texnuyeckass ~ 9Kciulyatauus W OOCIy)KMBaHUE  OJCKTPUUECKOTO U
AIIEKTPOMEXAHUYECKOT0 000pyA0BaHUS (IIO OTPACIISIM).

VYueonsi npeaver OVYIIN.03 MaremaTuka NTPUHAMICKUT MPEAMETHOM 001acTH
"Marematuka u nnpopmaruka" GI'OC cpeanero odmero oopa3oBaHus, U U3y4aeTCsl B COCTaBe
00s3aTeNbHBIX YYEOHBIX MMPEAMETOB 00I1Ie00pa30BaTEIHHOIO [IUKIIA.

[Ipenmer siBasiercss mpodMIIBHEIM TIpeaMeToM obmieodpasoBarensHoro nukiaa [ITICC3 u
uzydaercss Ha yriayoneHHoMm ypoBHe @OI'OC cpemgnero ooOmiero o0pa3oBaHHs C  Y4ETOM
crenupuKd 0CBauBaeMOM CHELMAIbHOCTH.

PaGouass mporpamma yuebnoro mnpeamera OVIIn.03 Maremaruka (yriryOJeHHBIH
ypOBEHB) pazpaboTaHa Ha OCHOBE TpeOoBaHmid K pe3ynbraTtam ocBocHuss I'OC COO, a takxke
denepanbHO paboueit mporpaMMbl BOCTUTAHHUSL.

[Iporpamma 1Mo mMaremMaTHKe yriyOJIEHHOTO YPOBHSI JUIsl OOydJarommxcsi pa3padboTana Ha
ocaoBe OI'OC COO c¢ y4eTOoM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHU, MNPEABSIBIIEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHUIO, W TPATUIUN POCCHIICKOTO oOpa3oBanus. Peanm3sarus
nporpaMMbl IO MaTeMaThke oOOecrnedyrBaeT OBNAJCHHE KIIIOYEBBIMU KOMIIETCHILUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHSL M HENPEPBIBHOIO 00pa30BaHUs, LEIOCTHOCTh
O0LIEKyIbTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO PAa3BUTHSI TUYHOCTH O0YYaIOIINXCS.

B mporpammMe mo MareMartwke YYTEHBI WJEH M TIOJIOXKEHUS KOHLEIIHMHU Pa3BUTH
MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit deneparun.

[TpuknagHas 3HAYMMOCTH MAaTEMAaTUKKA OOYCIIOBIIEHA TE€M, YTO €€ MPEIMETOM SBIISIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYpPBI HAIlIEr0 MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE
OTHOIICHHS, (PYHKIIMOHAIBHBIC 3aBHCUMOCTH M KaTErOPUHU HEOMPEAEIEHHOCTH, OT IMPOCTEHIINX,
YCBaMBAaEMbIX B HEMOCPEACTBEHHOM OIIBITEe, IO JOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX st
Pa3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX HJICH.

OpHOBpeMEHHO ¢ pacmupeHueM cdep NpPUMEHEHUS MaTeMaTHKd B COBPEMEHHOM
oOuiecTBe Bce 0o0Jiee BaXKHBIM CTAHOBUTCS MAaTEMATUUECKUN CTHIIb MBIIIIEHUS, TPOSBIISIOIINNCS
B OTIpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce n3yueHuss MaTeMaTUKU B apceHall IPUEMOB
U METOJOB MBIIIJICHUS Y€JI0BEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLHS U AETyKLus,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHHTE3, KilaccupuKamus W cucTeMaTu3alus,
abctparupoBanue M aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKJIIOUEHHUH, MpaBuia HX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MOCTPOEHUI, ClIOCOOCTBYIOT BBIpabOTKE
yMeHHsS (HOpMyITHpOBaTH, OOOCHOBBIBATH M JOKA3bIBaTh CYXKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKHUI CTHIIb MBIIICHUS. Bemymias poiab NpUHAICKUT MaTeMaTHKe B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIICHUSI U BOCIIUTAHUHM YMEHUM JIEHCTBOBATH 110 3a/IaHHBIM
aIropuTMaM, COBEpPLICHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce pemieHus
3aJa4 - OCHOBBI ISl OpPraHM3alMM Y4eOHOW [esATeNbHOCTH Ha YPOKaX MaTeMaTUKU -
pa3BUBAIOTCS TBOPUECKAS U MPHUKIIAIHAS CTOPOHBI MBIIIICHUSI.

OOyueHne MaTeMaTHKE [aeT BO3MOXXHOCTh pa3BUBaTh y OOYyYArOMIMXCS TOYHYIO,
palMoHANTbHYI0 U HHPOPMATHBHYIO peub, YMEHUE OTOMpaTh Hanbosee MOIXOSIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpapuyuecKue CpencTBa JUIsl BBIPAKEHUS CYXICHHH W HArJIATHOTO HX
Mpe/ICTaBICHHUS.

Heo06xoauMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0lee 3HAKOMCTBO C METOJAMU TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE U
METO/IE MAaTeMaTHUKH, €ro OTIUYHIX OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
OCOOCHHOCTSIX TMPUMEHEHUS MaTeMaTHKU Ui PEHICHUS HAyYHbIX M TPUKIATHBIX 3a]ad.
MaremaTtnueckoe oOpa3oBaHHE BHOCHUT CBOM BKJax B (OpMHUpOBaHHE OOIIEH KyJIbTypHI
YeloBeKa.
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W3ydeHne MareMaTukd CHOCOOCTBYET OCTETHUECKOMY BOCIIMTAaHMIO — YEJIOBEKa,
IIOHUMaHUIO KpaCOThI n n3damecraa MaTEMATHYCCKUX paccymz[eHHi/'I, BOCIIPpUATHUIO
reOMETPUYECKUX (OPM, YCBOCHHIO U/IE CUMMETPHUH.

[TpropuTeTHEIME LIESIME OOYYCHHS MaTEeMAaTHKE Ha YTITyOJICHHOM YPOBHE MPOIOIIKAIOT
OCTaBaThCS:

— (¢dopmupoBaHHE IICHTPAIBHBIX MaTeMaTW4YeCKUX MOHATHH  (YHCIO, BEIMYHHA,
reoMeTpuyieckas (Gurypa, IepeMeHHas, BEpOSITHOCTb, (DYHKIIHS, TIPOU3BOIHAS, HHTETPA),
00ECIeUnBAIOIINX  IPEEMCTBEHHOCTh WM MEPCIEKTUBHOCTh  MaTeMaTH4ecKOro
o0pa3oBaHMs 00yJarOIINXCS;

— TOoJBEIeHHE O0YYaIOMMXCs Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MAaTCMAaTUKN HW OKpPYXKAWCro Mupa, MOHUMAHHWIO MATEMATHUKMU KaK 4YacCTH 061116171
KyJIbTYpBI YEIOBEUECTBA;

— pa3BUTHE HWHTEIUIEKTYAJIIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOYYaromUXCsl, TO3HABaTEIbHON
AKTUBHOCTH, HCCIICOOBATCIIbCKHUX yMeHI/Iﬁ, KPUTHIHOCTU MBINUICHUA, WHTEpPECa K HU3YUYCHUIO
MaTEeMaTHKH;

— ¢opmupoBanue  (QYHKIMOHAIBHOM  MaTeMaTH4YeCKOW  TIpaMOTHOCTH:  yYMEHHUSA
pacno3HaBaThb MAaT€MaTUYECKHE ACIEKTbl B PEaJbHBIX >KU3HEHHBIX CUTYalUsSX U MpU
M3YUYEHUHU APYTUX Y4eOHBIX MIPEIMETOB, MPOSIBICHUS 3aBUCMOCTEHN 1 3aKOHOMEPHOCTEH,
(GopMynupoBaTh KX Ha SI3bIKE MaTeMAaTUKH M CO3[aBaTh MaTeMaTHYECKHUE MOJENH,
OPUMEHATh OCBOCHHBIH MaTEeMaTHYeCKMil ammapaT i pelieHus IMPaKTUKO-
OpPUEHTUPOBAHHBIX 33Ja4, UHTEPIPETUPOBATH U OLIEHUBATH MOJyYE€HHBIE PE3YJIbTAThI.
OCHOBHBIMU JIMHUSMH COJICP)KAHUSI MAaTEMaTUKU Ha YIIyOJCHHOTO YpPOBHS SIBJISIIOTCS:

"Yucna wu  Beluucienus', "Anrebpa" ("AnreOpanueckue BblpaxeHus", "YpaBHEHUS U
HepaBeHcTBa"), "Hauana marematnyeckoro ananuza", "I'eomerpus” ("['eomerpuueckue Gpurypol
u ux cpoiictBa", "M3mepenue reomerpuueckux BenuuuH"), "BeposTHOCTh M cTaTHCTHKA'.
JlaHHbIe JTUHUM Pa3BUBAIOTCS MapalljieNIbHO, KaX/aas B COOTBETCTBUU C COOCTBEHHOH JIOTHKOM,
OJIHAKO HE HE3aBHCHMO OJ[HAa OT JPYIrOM, a B TECHOM KOHTAKTe U B3aumonencrsuu. Kpome sroro,
uX OOBEAMHSET JIOTMYeCKas COCTABIAIONIAsA, TPAJUIMOHHO TMpUCYIIas MaTeMaTuke |
IIPOHU3bIBAIONIAs BCE MATEMAaTUUYECKUE KYPChl U COJIEPKATENIbHbIE JINHUU.

Hacrosmeit mporpammoil mo MaTeMaTHKE MpeAyCMaTpUBAeTCd H3Yy4YeHHE Y4eOHOro
npeaMera "Martemaruka" B paMKax Tpex Y4eOHbIX KypcoB: "AnreOpa M Havaia
MaremaTuueckoro ananuza", "['eomerpus", "BeposTHOCTh U cTaTUCTHUKA'.

VYuebnblii kypc "Anrebpa W Hayala MaTEeMaTHYECKOTO aHanu3a" SBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B 001I€00pa30BaTeNbHOM IHKIE, MOCKOJIBKY, C OIHOW CTOPOHBI, OH
o0ecreynBaeT HHCTPYMEHTAIBHYIO 0a3y JJIs U3yUeHUsS] BCEX €CTeCTBEHHO-HAYYHBIX KYpCOB, a C
JPyTOoii CTOPOHBL, (POPMUPYET JOTHYECKOE U aOCTPAaKTHOE MBIIICHHE 00YyJaIOUINXCsl Ha YPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI HHPOPMATHKH, OOIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTH U JPYTHUX
TUCIUTUTAH. B pamkax maHHOTO y4eOHOro Kypca OOydaroIiuecsl OBIIAJECBAIOT YHUBEPCAIBbHBIM
S3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIUpyeT CBOM JOCTHKEHHS B MaTeMaTH4eCKON
dopwme.

VYuebHblil Kypc anreOpsl U Hayajl MaTEeMaTHYECKOTO aHajlu3a 3aKJIaJbIBA€T OCHOBY IS
YCIIEITHOTO OBJIAJICHUSI 3aKOHaMW (DHM3MKH, XWMHH, OWOJIOTUH, TIOHHMMAHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS IKOHOMUKH M OOIIECTBEHHOW J>XU3HHU, IO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJB30BATh UX IS
JanbHelIero o0pa3oBaHus U B MOBCEIHEBHOM *u3HU. OBNajieHne abCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKUHUSMHU aJIreOpbl 1 MaTEMAaTUYECKOT0 aHajIu3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JIOKa3bIBaTh YTBEPKACHHUS C IOMOIUIBIO
UHIYKIMH W pacCyKaaTh JIeAyKTUBHO, HCIOJB30BaTh O0OOOIIEHWE ¥ KOHKPETH3AIHIO,
abcTparupoBaHKe U aHAJIOTHIO, (POPMHPYET KPeaTUBHOE U KPUTHUUECKOE MBILIUICHHUE.

B xone m3ydenuss yuebHoro kypca "AnreOpa M Havasia MaTeMaTHYECKOro aHammu3a"
oOyyaroniuecss TOJMy4YaloT HOBBIM OMNBIT PELICHUS MNPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
IOCTPOCHUS MaTEMaTHYECKUX MOJIENEed peaJIbHbIX CUTYyalluid, MHTEPIPETALUU IOJyYEHHBIX
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pELICHUH, 3HAKOMSATCS C IpUMEpaMU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOLIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYuebHblil Kypc 00ialaeT BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIM peanu3yercs Kak
yepe3 yueOHbII MaTepHal, ClIOCOOCTBYIONIHMA ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK
yepe3 crenuduky ydeOHOM MesTeabHOCTH, TPeOYIoLed NpoJOIKUTENbHON KOHLEHTPALUH
BHHUMAaHUS, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJYYEHHbIN pe3ynbTar.
B ocHoBe Meronuku oO0ydeHus anredpe M HadajgaM MaTeMaTHYECKOro aHajau3a JIeKHT
JeSITeIbHOCTH IPUHIUIT O0ydEHHUSL.

B crpyktype yuebHoro kypca "AnreOpa W Hayama MaTeMaTHYECKOro aHamuza'
BBIZICJICHBl  CIICAYIOIINE COACP)KATEIbHO-METOAMYECKUE JUHUU: "Uucima W BBIYHCICHHS ",
"Oyukuuu U rpaduku", "YpaBHeHus u HepaBeHcTBa', "Hawama marematmueckoro anamuza",
"MHoxecTBa U joruka". Bce OCHOBHbBIE COJEPIKATENbHO - METOJAMYECKUE JIMHUM H3y4daroTcs
€CTECTBEHHO JOMOJHISA APYr Apyra ¥ MOCTENEHHO HAChIIasCh HOBBIMU TEMAaMU U pa3feiaMH.
JlaHHBI y4eOHBINH KypC SBISETCS HHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSET B ceOe comepKkaHue
HECKOJIbKUX  MAaTeMaTU4YEeCKUX  JUCLUUIUIMH, TakKuX Kak anrebpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUN aHallu3, TEOPHUsSl MHOXKECTB, MaTeMaThyecKas Jioruka u apyrue. [lo mepe toro
Kak oOydarolyecs OBJIaJIeBalOT Bce Oojiee IIMPOKUM MaTeMAaTHYECKUM allapaTroM, y HHUX
IOCJIEI0BATENbHO (OPMHUPYETCS U COBEPLLIEHCTBYETCS YMEHUE CTPOUTh MaTeMaTUYECKYIO
MO/IeJIb peaJIbHOM CUTYyalluu, IPUMEHATh 3HaHUs, [IOJyYeHHbIE IPU U3YYeHUU y4eOHOro Kypca,
JUISL PELIEHUS CaMOCTOATEIbHO C(OpPMYJHUPOBAHHONM MaTeMaTU4YEeCKOW 3ajadd, a 3aTeM
UHTEPIPETHUPOBATH CBON OTBET.

CopepxarenpHo-MeToMyeckass  jauHMs  "Uucna u BblUMcieHus" — 3aBepluaeT
(GopMHpOBaHUE HABBIKOB HCIOJIb30BaHUSA JIEHCTBUTENBHBIX YHCEI, KOTOpOE ObLIO HAayaTo Ha
YPOBHE OCHOBHOTO o0Imero ooOpaszoBanms. Ocoboe BHHMaHuE yaensercs (OPMHUPOBAHHIO
HaBBIKOB PAI[MOHAJIbHBIX BBHIYMCIIEHUH, BKIIOYAIOMUX B c€0s1 UCIOIb30BaHUE PA3IMUHBIX (hopM
3alKCcy Yucia, yMEHUE JIeTaTh MPUKUIKY, BBIIOIHIATh NPUOIMKEHHbIE BBIUMCIEHUS], OLIEHUBATh
YHCIIOBbIE BBIPAXKEHHUs, pabOTaTh ¢ MaTEMAaTUYECKUMHU KOHCTaHTaMU. MHOKECTBa HAaTypaIbHbIX,
LENbIX, PAMOHAIBHBIX U JEUCTBUTEIbHBIX YHMCET JOMOIHSIOTCS MHOKECTBOM KOMILJIEKCHBIX
yucend. B KaXaoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHBbIE eMy cHelu@uyeckue
3a/la4i U ONepaluu: JeJIEHUue Halleslo, OIEpPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIEJIBIX YHUCEIl,
0coOble CBOMCTBA PAallMOHAIBHBIX U HUPPALUOHAIBHBIX YMCEN, apupMETHYECKHe ONepaluu, a
TaK)K€ U3BJICUCHHE KOPHS HAaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronaps mocienoBaTenbHOMY pPACIIMPEHHUIO KpYyra HCIOJIb3YyEeMBIX YHCENT M 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX IIPUMEHEHUS IJIs1 PELLIEHUS PA3IMYHBIX 33a/a4 (OPMUPYETCS PECTABICHNE
0 €IMHCTBE MAaTeMaTHKH KaK HayKH U €€ POJIM B IOCTPOECHUH MOJIENIel peabHOro MUpa, HIMPOKO
UCTIONIB3YIOTCS] 0000IIEHIE U KOHKPETH3AIIHS.

Jlunusa "YpaBHeHHS W HEpaBEHCTBA" pealn3yeTcs Ha NPOTSDKEHHMM BCEro OOy4YeHMs,
IIOCKOJIBKY B Ka)KJI0OM pazzene [IporpaMmel npeycMOTPEHO pELIEHHE COOTBETCTBYIOIINX 3a/1au.
B pesynbrate oOydvaromuecs: OBJIAJEBAIOT PA3IMUYHBIMU METOJAMM PEIICHUS pallMOHAJIbHBIX,
UpPpaMOHATIBHBIX, MOKA3aTeIbHBIX, JIOTAPU(PMHUUYECKHNX U TPUTOHOMETPHUYECKUX YpaBHEHHI,
HEpaBEHCTB M CUCTEM, a TaKXKe 3ajjau, coJepKalux napamerpsl. [lomyyeHHble yMEHUS HIMPOKO
UCIOJIB3YIOTCS TMPU MCCIEAOBAaHUU (PYHKIMH C IOMOIIBIO TPOU3BOAHON, IPH pEIICHUU
NPUKJIAHBIX 33/1a4 U 337a4 Ha HaXOKJeHHEe HauOOJbIINX U HAMMEHBIINX 3HAYeHUH QYHKLINU.

JlanHasi conepxareibHas JUHHS BKJIIOYaeT B ceOs Takke (HOPMUPOBAHHE YMEHUN
BBINOJIHATH pacueTsl Mo (opMyiam, MpeoOpa3oBaHUs PALMOHAIBHBIX, HUPPALMOHAIBHBIX U
TPUTOHOMETPHUUYECKHIX BBIPAKEHHM, @ TAKXKE BHIPAKCHHUN, COACPIKAIINX CTEIICHH U JIOTApU(MBIL.

bnaronaps usydeHuro anredbpanyeckoro mMarepuana MpoUCXOIUT JalbHENIIee pa3BUTHE
QITOPUTMUYECKOTO H aOCTPaKTHOTO MBIIUICHUS OOy4arommxcs, (OPMHUPYIOTCS HaBBIKA
NEeIyKTUBHBIX ~ PacCyKIEHWH, paboThl ¢ CUMBOJbHBIMU  (OpMaMM, IPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJE PAaBEHCTB W HEPaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE MHCTPYMEHTBI Ul pELICHUs NPAKTUYECKUX U E€CTECTBEHHO-HAy4yHBIX 3ajad,
HarJsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK sI3bIKa HAYKHU.



CopepxarenpbHo-MeTonu4eckas JuHUA "OyHKIUU U rpaduku” TECHO MEperieTaeTcs ¢
JPYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMBICIE  3a/aeT
[I0CJIEI0BATENbHOCTh  M3y4YeHHMs] MaTepuana. V3yueHue  CTENEHHOM, IMOKa3aTeslbHOM,
JOTapuU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, UX CBOMCTB M TpauKOB, MCIIOIHb30BaHUE
GyHKUMH A7 peleHus 3a7ad U3 JApYyruxX y4eOHBIX NIPeAMETOB M PEaJbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pEIICHUEM ypaBHEHHH W HepaBeHCTB. Ilpu
9TOM OoJiblIO€ BHUMaHUE YyAenseTcs (OpPMUPOBAHUIO YMEHHs BbIpaxaTb (opMyIamMu
3aBHCUMOCTH MEXAY Pa3UYHbIMUA BEIMYMHAMH, HCCIEIOBATH MONyYeHHbIE (QYHKIUHU, CTPOUTH
ux rpaduku. Martepuan 3Toi cojepKaTeabHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISIIOINMX ~ BBIPAXATh 3aBHCHUMOCTH MEXIY BEIMYMHAMH B pazaudHoi  (opme:
aHaJIUTHYEeCKOH, Trpaduueckoil u cinoBecHOM. Ero wusyuyeHwe crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3aIuH,
UCIOJIb30BAaHUIO AHATOTUH.

CopepxarenpHas auHMs "Havama MaTemMaTH4eCcKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
pacUIMpUTh KPYr KaK MaTeMaTU4YeCKHX, TaK M MPHUKIAJHBIX 3a/1a4, JOCTYIHBIX 00Yy4arolumMcs,
TaK KaK y HHUX IMOSBIISETCS BO3SMOXHOCTh CTPOUTH I'paMKH CIOKHBIX (PYHKIIUH, ONPEeNsiTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUEHHS], BBIUMCIATE IUIOIAAN (GUryp U oObeMbl Tell, HaXOAUTh
CKOPOCTM U YCKOpEeHMsI mpoueccoB. JlaHHas cojepxaTelibHas JIMHUSA OTKpPBIBA€T HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUSI MAaTeMaTHMYECKUX MOJENIel peallbHbIX CHUTyalluid, I03BOJISIET
HAXOJIUTh HAWIy4lllee peIIeHHWEe B MPUKIAIHBIX, B TOM YHCJE COLUAIBHO-YKOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHalM3a CHOCOOCTBYET pPAa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IIOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (OPMUPOBAHUIO YMEHHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HayKe, TEXHUKe U ucKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJbTaTax, MOJYYCHHBIX B XO/I€ PA3BUTHUS MATEMAaTUKU KaK HAayKH, U
00 UX aBTOpAX.

CopepxarenpHO-MeTOMMYEeCKass JTUHUS "MHOXecTBa W JIOrMKa" BKIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHO>KECTBEHHBIE
IPEJICTaBICHUs] MPOHU3BIBAIOT BECh KypC ULIKOJIBHON MaTeMaTHKU W IpeajararT Haubolee
YHUBEPCAJIbHBIN $3bIK, OOBEIUHSAIOIIMNA BCe pas3feibl MAaTEeMATUKU U €€ INPHIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE MUCIMIUIMHBI U UX MPUIOKEHUS B eIWHOE Ienoe. BaxHo
JlaTh BO3MOXHOCTh OOy4arolieMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTeMaTHKH U UCTOJIb30BATh €0 JUIS BRIPAKCHUS CBOMX MBICIEH. J[pyruM BayKHBIM MPHU3HAKOM
MaTeMaTHUKUd Kak HayKHM CleJyeT IpU3HaThb CBOMCTBEHHYIO € CTpOroct OOOCHOBaHHMH u
CJIeJOBaHHE ONPECIICHHBIM IIpaBUIaM MMOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYECKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS O0y4aroIiuxcs,
MIO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX MPaBWII, (GOpMUPYET HABBIKA
KPUTUYECKOT'O MBIIIJICHUS.

B y4eOnom kypce "AnreOpa W Havajga MaTeMaTHYECKOTO aHain3a" MPHUCYTCTBYIOT
OCHOBBl ~ MAaTeMaTU4YECKOI'O  MOJEIMPOBAaHUS,  KOTOpbIE  HIpPU3BaHbl  CHOCOOCTBOBATh
(OpMHPOBAHUIO HABBIKOB IOCTPOCHHS MOJIENIEH pPEANbHBIX CHTYallMid, HCCICIOBAHUS AITHX
MoJeNiell ¢ IOMOUIbIO ammapara ainreOpbl M MaTeMaTHYeCKOro aHaliu3a, HHTepHpeTalnuu
MOJYYCHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KAXKABIM M3 Pa3[elioB MPOTPAMMBL,
IIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIMPOKO MCIIOJB3YeTCs Ui PELIeHUs MPHUKIAIHbBIX
3amad. Ilpm pemeHnn peanpHBIX TPAKTHYECKUX  334a4  OOYyYaroIIuecs pPa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3HPOBATH MpoOsieMy. JlesaTenbHOCTh MO (OPMHPOBAHHUIO
HaBBIKOB PELLEHMsI IPUKIIAJHBIX 3a]1a4 OpraHU3yeTcsl B MPOLIECCe U3yUEHHsI BCEX TeM yueOHOro
Kypca "AureOpa 1 Hayajla MaTeEMaTHYECKOro aHanu3a'.

['eomeTpus ABIsSETCA OJHUM M3 0a30BBIX KYypCOB, TaK Kak 00€CHEUMBACT BO3ZMOXKHOCTb
U3yUYCHHs] TUCHUIUIMH €CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH M TPEIMETOB T'yMaHUTApHOTO
mukia. Jlornyeckoe MblnuieHUe, (GopMupyemMoe NpU U3y4eHHU OOYy4aroIIMMUCS HMOHATHUHHBIX
OCHOB T€OMETpUH, IMpU JAO0KA3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKH JIOTHYECKHX
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YTBEPXKICHHUI TIPU PEIICHHH TEOMETPUYSCKUX 3a/iady, YMEHHE BBIIBUTAaTh WM ONpPOBEPraTh
THITOTE3Bl HEMOCPECTBEHHO HCIIONIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA,
B YaCTHOCTH (DU3MYECKHX 3a/1a4.

Ilenp ocBOeHMs TporpaMMbl yaeOHOro Kypca "l'eomerpus”" Ha yriryOJIEHHOM YpOBHE -
pa3BUTHE WHIWBUAYAIBHBIX CIIOCOOHOCTEW, OOYYAIOIUXCS NPU HM3YYCHHH T€OMETPHH, Kak
COCTaBIISIIOLIECH mpenMeTHOM oOmactu "Marematnka u uHpopMmaTuka' dvepe3 oOecredeHue
BO3MOXXHOCTH TIPUOOPETEHHsI M HCIIOJIb30BaHUsI 0osiee IIyOOKMX T€OMETPHUYCCKUX 3HAHUU WU
JNEHCTBHUH, CeM(PUUHBIX T€OMETPUH, U HEOOXOTUMBIX JUISl YCIENIHOTO MPOECCHOHATHHOTO
00pa3oBaHusl, CBA3aHHOTO C HCIIOJIb30BAHHEM MAaTEMaTHKH.

[lpuopuTeTHBIMM  3aayamMH  Kypca TeOMETpUM Ha  YIIyOJIEHHOM  YpOBHE,
PaCHIMPSIONIMMU ¥ YCHITUBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

— PpaclIMpeHHEe MpPEACTABIEHUS O TEeOMETPUM KAk YacTU MHMPOBOM KyJIbTYpbl H
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

— (QopmupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaXHEUIINX
MaTEMaTHYECKUX MOJEIAX, IO3BOJSIOIIMX OINKCHIBATh W W3y4daTb pa3HbIC SIBICHUS
OKpY)Kalolllero MHpa, 3HaHHE MOHATUIHOro ammapara no pasaeny "Crepeomerpus'
y4eOHOTr0 Kypca reoMeTpHH;

— (QopmupoBaHuE YMEHHS BJIaJETh OCHOBHBIMU HOHATHSAMM O IPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOWCTBaMH, 3HAaHHE TeopeM, (HOpMya U YMEHHE HX HPUMEHSTH,
YMEHUS JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI pellIeHus 3a/1a4;

— (QopmupoBaHHME YMEHHUS DPACIO3HABaTh Ha YEPTEXKax, MOAEIIX U B PEaIbHOM MHUpE
MHOTOTPaHHMKU U Te€Ja BPAIEHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEINH;

— (¢opMUpOBaHME  NOHMMAHHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOIO  MOCTPOCHMUS
MaTeMaTHYeCKUX Teopui, (GOpMHUpPOBaHHE IMOHMMAHHUS POJIM AKCUOMATHKU IIPH
IIPOBEICHUH PACCYKICHUM;

— (QopmupoBaHuEe YMEHMs BIAJE€Th METOAAMHU JOKA3aTelIbCTB U AITOPUTMOB pELICHU,
YMEHHSI UX IPUMEHSTb, IPOBOAUTH JOKA3aTENIbHBIE PACCYKIEHUS B XOJ€ PELICHUS
CTEpEOMETPUYECKUX 3aJlad U 3a/ady C IPAKTHYECKUM CcoJepKaHueM, (hopMupoBaHHe
IPEJICTaBICHUS] O HEOOXOJUMOCTU J0Ka3aTeJIbCTB MPU OOOCHOBAaHUU MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKH B IIPOBEJEHUH I€YKTUBHBIX PACCYXICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME MHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcsi,  [O3HABAaTEIbHOW  AKTUBHOCTH,  MCCIEIOBAaTENbCKUX  YMEHUH,
KPUTHUYHOCTH MBIILIJICHUS, UHTEPECA K U3yYEHUIO T€OMETPUN;

— (QopmupoBaHue (GYHKIHOHAJIBHOH TIPAaMOTHOCTH, PEJIEBAaHTHON TIE€OMETpPUU: YMEHUs
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEHN B
peasbHbIX JKU3HEHHBIX CUTYalUsX M INpU HU3YYCHUM JpPYTUX Y4eOHBIX NpPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAIbHBIX CUTYaLUM,
MCCJIEOBAHMSI IOCTPOCHHBIX MOZEIIEH, MHTEPIPETALUH TOJIYYEHHbBIX PE3YJIbTAaTOB.

Ilepexon K U3y4EHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

— co3garh ycinoBus I JuddepeHIranuud oO0ydeHHus, MOCTPOEHHs] WHAMBUIYaTbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, 00ECHEUUTh YITYOJIEHHOE W3yuYe€HHE TIEOMEeTpUH Kak
cocTaBJsitolel yueOHnoro npeamera "Maremaruka'.

VYuebublii kypc "BeposTHOCTP M CTaTUCTHKA" yIIIyOJEHHOIO YpPOBHS SIBIISIETCS
IPOJIOJDKEHUEM U PA3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca YriryOJIeHHOTO YpOBHS HA YPOBHE
cpeaHero ooumiero o6Opa3oBaHMsA. YUeOHbBIM Kypc mpeaHa3HaueH [uid (opMUpOBaHUS Y
00y4aroIuxcst CTaTUCTUYECKOM KyJlbTypbl M IOHMMAaHHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA ISl U3yYCHHs CIyYaillHbIX COOBITHH, BEJIHMYMH M TIPOIIECCOB.
ITpy m3yueHun Kypca oboramaroTcs NpeacTaBlIeHus, 00y4aroIUXCcs 0 METO/IaX HCCIeI0BAHUS
U3MEHYMBOIO MHpa, DPa3BUBAETCS IOHMMAHUE 3HAUYMMOCTH U OOIIHOCTHM MaTeMaTHYEeCKHX
METOMOB TO3HaHMS KaK HEOThEMJIEMOH YacTh COBPEMEHHOIO €CTECTBEHHO-HAyYHOI'o
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MHUPOBO33pEHUS.

Conepxanne y4eOHOro Kypca HampaBJCHO Ha 3aKpeIyIeHWE 3HAHWH, MONYYCHHBIX MPHU
U3yYEHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U Ha pa3BUTHE NPEICTABICHUN O
CIIy4aiHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEKIY HUMH Ha BaXKHBIX IIPUMEPAX, CIOXKEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o0ydaromuxcs 10KHO chOPMUPOBATHCS
npefCTaBiIeHne O Haubojee YHOTPeOMTENBHBIX W OOIMX MaTeMaTHYECKHUX MOJEIsX,
UCMOJNb3YEMBIX /Il ONUCaHMA AHTPOIOMETPUYECKUX M JIeMOrpa)uyecKuX BeJIUYMH,
IOTPEIIHOCTE B Pa3UYHBIE pOJa W3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHMA U IPOLECCOB B OOILECTBE.
VYueOHbIll Kypc sBIsieTcss 0a30il ISl OCBOCHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOIUMBIX CIELUAINCTaM HE TOJBKO MH)KEHEPHBIX CIELUAIbHOCTEH, HO TaK)Ke COLMaIbHbIX
U TICHXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBCHHbIC HAYKH B 3HAYUTEIHHOH Mepe
UCMOJB3YIOT ammapar aHaiau3a OoyibIIMX JaHHbIX. LleHTpanbHyro YacTh y4eOHOro Kypca
3aHMMaeT OOCYXKICHHWE 3aKoHa OONBIIMX 4YHCEN - (YHAaMEHTAJbHOTO 3aKOHA TPUPOJIBL,
UMEIOILEro MaTeMaTHYeCcKyIo (hOpMalIn3aLuIoO.

B cootBercTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType yueOHOro kypca "BeposTHOCTh U
CTaTUCTHKA" Ha YIIyOJEHHOM YpPOBHE BBIJCIEHbl OCHOBHBIE COJIEpXKAaTeIbHbIC JIMHUU:
"Cayuaiinbie coObITHS 1 BeposiTHOCTH" 1 "CitydaliHble BEIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMrMO OCHOBHBIX JMHUN B yueOHbII KypcC BKJIIOYEHBI 3JEMEHThl T€OpuH rpadoB u
TEOPHH MHOXECTB, HEOOXOIUMBIE JIJIsl TIOJIHOLIEHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOTro
Kypca M CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KypCOB.

Conepxanne nuaun "CiydaiiHble COOBITHSI M BEPOSTHOCTH'" CIIy’)KUT OCHOBOH ISt
(dopMHpOBaHUS NPEACTABICHUNH O paclpelesieHUd BEpOSTHOCTEH MEXAy 3HAaYCHUSIMU
CIIy4alHBIX BEIMYMH. Ba)KHyH0 4acTb B 3TOM COAEPKATEIbHOM JIMHUM 3aHMMAcT W3y4CHUE
reOMETPUYECKOr0 U OMHOMMAJIBHOIO paCHpeieeHU U 3HAKOMCTBO C HMX HENPEephIBHBIMU
AQHAJIOraMU - I0KA3aTeJIbHbIM U HOPMAJIbHBIM PACIIPENEICHUSIMHU.

Tewmbl, cBs3aHHBIE C HENPEPBIBHBIMU CIy4YalHBIMU BEJIMYMHAMHM U PaCHpPEICICHUSIMH,
aKIEHTUPYIOT BHUMaHHE OOYYarOIIMXCS HAa ONMMCAHWU W W3YYCHUHM CIIydalHBIX SIBICHUH C
IOMOILII0 HenpepbIBHBIX (QyHKUMH. OCHOBHOE BHUMaHME YJIENAETCs IOKa3aTelbHOMY U
HOPMaJIbHOMY PaclpeeICHUSIM.

B yueGHOM Kypce mnpenycMaTpuUBaeTCsl O3HAKOMHUTENIBHOE H3YUYEHHE CBSI3U MEXIY
CIIy4alHBIMU BEJIMYMHAMHU U OINKCAHUE 3TOH CBS3M C MOMOLIBI0 KO3 (dULIMEHTa KOPPENIALUU U
€ro BBIOOPOYHOTO aHajgora. OTH 3JIEMEHTHl COJAEp)KaHUs pa3BUBalOT TeMmy "Jlnarpammbl
paccewBaHus", M3YYCHHYIO HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, ¥ BO MHOIOM
OIMPAIOTCS Ha CBEJCHUS U3 KypCOB alredpbl U reOMETpUH.

Eme oauH aneMeHT copep:kaHusi, KOTOPbIH MpeiaraeTcs Ha 03HaKOMUTEIBHOM YPOBHE -
[I0CJIEI0BATENIBHOCTD CIIy4aifHbIX HE3aBHCHUMBIX COOBITHH, HACTYNAIOIUX B €JUHUILY BPEMEHH.
O3HakOMJIEHHE C DACIpPEAEICHUEM BEPOATHOCTEM KOJIMYECTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SABISIETCS aKTyaJbHBIM Ui OyAyIUX aOUTypUEHTOB, MOCTYHAIOIIUX
Ha Yy4yeOHbIE CIENUANTBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TIICUXOJOTHEH U
YIIPaBICHUEM.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
MATEMATHUKA (YTJIYBJIEHHBIX YPOBEHD)

JIMuHOCTHBIE pe3ynbTaThl OTPAXalOT TOTOBHOCTh M CHOCOOHOCTh OO0YyYaroIuXcs
PYKOBOJICTBOBAThCS  C(OOPMHUPOBAHHON  BHYTPEHHEH  TO3MIMEH  JIMYHOCTH, CHUCTEMOM
LICHHOCTHBIX ~ OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXIEHMH, COOTBETCTBYIOLIMX
TPaJUIIMOHHBIM [EHHOCTSIM POCCHICKOTO OOIIECTBa, paclIMpeHe KU3HEHHOTO OIBITA M OIbITa
NEeSITEeIbHOCTH B IpOLlecce peaau3alMd CpeicTBaMM  y4eOHOro mpeaMeTa OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHON I€ATEIbHOCTH.



B pesynbrate usyuenus ydeOHoro npeamera OVIIn.03 Martemaruka y oOyyaromerocs
OyayT chopMupOBaHBI CIEAYIOMINE TUYHOCTHBIE Pe3yJIbTaThI:

B coorBercTBUM ¢ TpeboBanusmu ®I'OC COO

YTouHeHHbIE TUNIHOCTHbIE Pe3yJIbTAThI
DOII COO

TpaKAaHCKOT'O BOCIIUTAHUSA:

c¢(hOpMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN
oOyyarorierocst Kak akTHBHOTO M OTBETCTBEHHOT'O WICHa
POCCHICKOTO 00111IeCTBa;

0CO3HAHKME CBOUX KOHCTUTYIMOHHBIX MPAB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U TPABOIIOPSIKA;
MIPUHATHE TPAJUINOHHBIX HAIMOHAIBHEIX,
00IIeYeTOBEYSCKIX TYMAHUCTHUECKIX 1
JIEMOKPATHICCKHUX IEHHOCTEHH;

TOTOBHOCTBH IPOTHBOCTOSTH WACOJIOTHH SKCTPEMHU3MA,
HaIMoOHalM3Ma, KceHo(poOnH, MMCKPUMUHALIAH TI0
COIMAIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM
MPU3HAKAM;

TOTOBHOCTh BECTU COBMECTHYIO ICATCIBHOCTH B
MHTEpecax rpakJAaHCKOro OOIIecTBa, y4acTBOBATH B
caMoyIpaBlieHHHU B 00111e00pa3oBaTeIbHON OpraHn3auu
1 IETCKO-IOHOIIECKUX OpPTraHU3alHsIX;

YMEHHUE B3aMO/ICHCTBOBATh C COMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIHUIMH H
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapHOU M BOJIOHTEPCKOH
JIeSITETTLHOCTH;

1) TpaxXxaaHCKOI'0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOH NO3UIIMU
00yJaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUIICKOTO
o01ecTBa;

MPE/CTAaBICHUE O MATEMATHUECKIX OCHOBAX
(YHKIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYD,
SIBJICHUH, IPOLIEAYP IPAXKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCH! U PYTOE);
YMEHHE B3aMO/ICHCTBOBATH C
COIMATFHBIMI HHCTUTYTAMU B
COOTBETCTBHUH C UX QYHKIMAMH H
Ha3HAYCHUEM.

NaTpUOTHUICCKOI'0 BOCIIMTAHUA

c¢(hOpMHUPOBAHHOCTH POCCUICKOW TPaskJaHCKOM
UICHTUYHOCTH, MIaTPpUOTU3MA, YBAKCHHUA K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHou,
TOpJIOCTH 3a CBOM Kpaid, cBot0 PonuHy, CBOH S3bIK U
KyJIbTYpY, IPOIIUIOE U HACTOSIIee MHOTOHAIIMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOIIICHHE K TOCYapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACIIEANIO, TAMSATHUKAM,
TpaauuusaM HaponoB Poccun, noctmwxenusm Poccru B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;
uaeliHas yoexXIeHHOCTh, TOTOBHOCTB K CITy>KEHHIO H
3anmure OTedyecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

2) NMAaTPUOTHICCKOI'0 BOCIIMTAHUA

c¢(hOpMHUPOBAHHOCTH POCCUHCKOM
rpak1aHCKOM UIEHTUYHOCTH,

YBa)KEHHS K IIPOIIJIOMY U HACTOAIIEMY
pOCCUCKOM MaTeMaTHKH,

LIEHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM
POCCHICKMX MaTEMAaTHKOB U POCCUHCKOM
MaTeMAaTHIECKOW IIIKOJEI,

HCTIOJIh30BaHUE dTHX JOCTIKCHUHN B IPYTHUX
HayKax, TEXHOJIOTHX, cpepax IKOHOMHUKH;

AYXOBHO-HPAaBCTBECHHOT'O BOCTIMTAHUA:

O0CO3HaHHE JTYXOBHBIX [IEHHOCTEW pOCCUICKOr0 Hapo/a;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
STUYECKOT'0 TIOBEACHNUS;

CHOCOOHOCTH OLIEHMBATh CUTYALUIO U IIPUHUMATH
OCO3HAHHBIE PELIEHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHHUE YCTOMYHBOTO
Oyny1ero;

OTBETCTBCHHOE OTHOIIICHHE K CBOMM POJUTEISAM H (TITH)
JIPYTUM 4YJIEHAM CEMbHU, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAaHHOTO NPUHATHS LICHHOCTEW CeMENHOM )KU3HU B
COOTBETCTBHUH C TPaAUIIUsIMH HapoaoB Poccun;

3 ),I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAaHHA:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH
poccuiickoro Hapoza,

c¢(hOpMHUPOBAHHOCTH HPABCTBCHHOTO
CO3HaHUS, STUYECKOTO MTOBEJCHHUS,
CBSI3aHHOTO C IPAKTHYECKUM MPUMEHEHUEM
JIOCTH)KEHUH HAYKH U AESTENbHOCTHIO
Y4EHOTO,

OCO3HAHME JMYHOTO BKJIa/1a B IOCTPOCHUE
YCTOHYMBOTO OYAyIIEro;

9CTETUYCCKOT'O BOCITUTAHUA

3CTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTCTHKY
ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA, CIIOPTa,
TpyJia ¥ O0IIEeCTBEHHBIX OTHOIICHUH;

CHOC06HOCTB BOCIIpMHUMATH pa3JIMYHbIC BUJbI UICKYCCTBA,
TPAJMIMK U TBOPUYECTBO CBOETO U PYTHX HAPOJOB,
OIIYIIATh YIMOIMOHAILHOE BO3ACHCTBHE HCKYCCTBA,;

4) 9CTETUYCCKOT'O BOCIIMTAHUA

3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIHOYAs
3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
PELICHUH, pacCyKIeHUM,
BOCIIPUUMYUBOCTb K MATEMaTUYECKUM
aCIeKTaM Pa3IMYHBIX BHJIOB HCKYCCTBa
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yOeXICHHOCTh B 3HAUUMOCTH JUIsl IMYHOCTH U 00IIeCTBa
OTEYECTBEHHOI'0 U MUPOBOI'0 UCKYCCTBA, STHUYECKHUX
KyJbTYPHBIX TPaJAULUN U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPaXKCHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMIICHUE MPOSBIATH KA4ECTBA TBOPUECKOU
JIMYHOCTH;

(1)I/I3I/I‘IGCKOFO BOCIIMTAaHHA

c(hOpMUPOBAHHOCTB 30POBOTO M Ge30macHOro obpasa
HU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO;
MOTPEOHOCTH B (PM3UIECKOM COBEPIICHCTBOBAHHH,
3aHATHIX CIIOPTUBHO-03/I0POBUTENBHON NESITEIBHOCTHIO;
aKTHBHOE HENPUSTHE BPEIHBIX MPUBBIUEK U UHBIX (opm
MIPUYMUHEHUS Bpea (PU3NIECKOMY B ICHXHIECKOMY
3I0pOBBIO;

5) ¢pu3MIecKOoro BOCTIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSITh
MAaTeMaTU4YCCKUC 3HAHUA B HHTEPECAX
3I0pOBOTO U 0e30macHOro 0Opasza )KU3HH,
OTBETCTBCHHOE OTHOIIICHHE K CBOEMY
3I0pPOBBIO (3I0POBOE MTUTAHHE,
cOaaHCHPOBAaHHBIIN PEXXUM 3aHATUH U
OTJpBIXa, peryisipHas pusudeckas
aKTHBHOCTD ),

(u3nUecKoe COBEPIICHCTBOBAHUE MIPH
3aHSTUAX CIIOPTHBHO-03[0POBUTEIHLHOMN
JIeSITENIHOCTBIO;

TPYAOBOI'O BOCIMTAHMSA:

TOTOBHOCTEH K TPY/Y, OCO3HAaHHE IICHHOCTH MacTepCTBa,
TpyHonrooue;

TOTOBHOCTB K aKTHBHOI JACSTEILHOCTH TEXHOIOTHYESCKOM
U COLMAJIBHOM HaIPaBI€HHOCTH, CIOCOOHOCTb
WHHUIUHPOBATh, INTAHKPOBATh U CAMOCTOSITEIIHO
BBITIOJIHATH TAKYIO AESATEIbHOCTB;

MHTEpPEC K Pa3IMYHbIM chepaM NpodhecCHoHATBHOM
NeATEeIbHOCTH, YMEHHE Pealn30BEIBATh COOCTBCHHBIC
’KU3HCHHBIC IUTaHbI;

TOTOBHOCTB H CIIOCOOHOCTB K 00pa30BaHUIO U
caMo00pa30BaHUIO Ha NPOTSHKEHUH BCEH JKH3HHU;

6) TpyZLOBOTO BOCITUTAHHS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH
TPyAOIO0uS,

HHTEPEC K Pa3IHYHbIM chepam
poheCCUOHATBHON NeATeTbHOCTH,
CBSI3aHHBIM C MaTEMAaTHUKOM U €€
MIPUIIOKCHUAMU,

YMEHHE COBEPIIATH OCO3HAHHBIH BRIOOD
Oynyuieii mpodeccuu U peaan30BbIBATh
COOCTBEHHbBIC )KU3HCHHbIC [LIAHBI,
TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTHIeCKOMY 00pa30BaHHIO U
camMo000pa30BaHUIO HA POTSHKEHUU BCEi
KU3HHU,

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B
PpCIICHUH MPAKTHYECKUX 3a1a4
MaTeMaTHYECKOM HATIPABICHHOCTH;

9KOJIOTHYCCKOT'O BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTB 3KOJIOTHYECKOH KyIbTYPHI,
MOHUMAaHHE BIHAHUS COUATBHO-2KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBHON
cpenbl, OCO3HaHME III00ATBHOTO XapaKTepa
9KOJIOTUYECKHX Mpodem;

IUTAaHUPOBAHKE U OCYIIECTBICHUE NE€HCTBUN B
OKpYXKaloLIeH cpesie Ha OCHOBE 3HaHUA Lieled
YCTOMYUBOIO Pa3BUTHUS YEIOBCUECTBA,

AaKTUBHOE HENPUATUE NCUCTBUMN, IIPUHOCSINUX BPEL
OKpy>KarolieH cpene;

yMEHHE IIPOrHO3MPOBATh HEOIAroNpUsITHHIC
9KOJIOTHUECKHUE MOCIIEICTBHU NpeIIPUHIMAaEMbIX
JIeHCTBUH, IPEAOTBPAILATh UX;

pacIIupeHHe ONbITa AEATENbHOCTH SKOIOTHIECKON
HaMpaBIECHHOCTH;

7) PKOJIOTUYECKOTO BOCTIUTAHUS:

SKOHOMHYECKIX MPOIECCOB HA COCTOSHHE
MIPUPOAHON U COLUAIBHOM CpEeNbl,
OCO3HAHHE TII00ATFHOTO XapaKTepa
AKOJIOTHYECKUX TIPOOIIEM,

OpHUEHTAI HA IPUMCHEHHE
MaTeMaTHYeCKHUX 3HAHUU IS PEeIeHUs
3a7a4 B 00JIACTH OKPYIKAIOIICH CPeIbl,
IJTAaHUPOBAHHUE MMOCTYIKOB U OIICHKH HX
BO3MOKHBIX TTOCJICICTBHH JIJIst
OKpy>Karouie cpeabl;

HEHHOCTHU HAYyYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIECTBCHHOM MPAaKTHKK, OCHOBAHHOI'O Ha JTHAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATEIIbCKOM
KyJbTYpPBI KaK CpPEACTBA B3aUMOJCHCTBUS MEXTY JIIOJbMHU

8) HEHHOCTHU HAYyYHOTI'O ITO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKH U OOIIECCTBCHHOM
MpaKTUKHU, TIOHUMAHUEC MaTeMaTHYCCKOU
HaYKH Kak c(epbl 4eIOBeYeCKOn
JIeSITEIbHOCTH, ITAIlOB €€ Pa3BUTHS U
3HAYMMOCTHU IJIA pa3BUTUA UBUJIN3AIIUH,
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1 MO3HaHUA MHUpa,

- OCO3HAaHHUEC NCHHOCTHU HayHHOﬁ JACATCIBbHOCTHU, TOTOBHOCTH
OCYHIECTBJIATDH MMPOCKTHYIO U UCCIICA0BATECIILCKYIO
ACATCIBbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

OBJIAJICHUE S3bIKOM MATEMATUKU U
MaTeMaTHYECKOU KyJIBTYPOH KaK CPEACTBOM
[IO3HAHUS MUPA,

TOTOBHOCTb OCYLIECTBIISATH IIPOEKTHYIO U
HCCIIE0BATENbCKYIO NEATENBHOCTD
HWHAVBUIYABHO U B TPYyIIIE.

B mpomecce gocTikeHHMs JMYHOCTHBIX PE3YJbTaTOB OCBOCHHS IMPOTPAMMBI IO
MaTeMaTHKe Yy  OOy4YaloIIMXCsl ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIJIEKT,
npernonararmui copMupoOBaHHOCTH:

caMOperyJIHpOBaHHUs, BKJIIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh

OTBETCTBEHHOCTb 32 CBOE IOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIOYAIOIIEH CTPEMIICHHE K JIOCTHMIKEHHUIO LEIU U YCHEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBAThH, UCXOMAS U3 CBOUX BO3MOKHOCTEN;
SMIATUH, BKIIIOYAIOILEH CIIOCOOHOCTh NMOHMMAaTh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €r0 MPHU OCYILECTBIEHUU KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKNBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOUICHHUS C APYTUMH

JIFOAbMU, 3360TI/ITLCH, MPOABJIATb HHTCPECC U pa3pPCUIATh KOH(i)J'II/IKTBI.

B pesynbrate m3ydenus yueOHoro mpeamera OVIIm.03 Marematnka y oOydaromerocs
OynyT cgopMHUpOBaHBl MeTampeAMeTHbIE pPe3yJbTaThl, OTPaKCHHbIE B YHHUBEPCAIBHBIX
yueOHBIX JEHUCTBUAX, a HMMEHHO — IIO03HABaTEJbHbIE YHHMBEpCAJbHbIE Yy4YeOHbBIE JAEUCTBHUA,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘le6HBIe HeﬁCTBHH,

y‘~I66HI)I€ l[ef/'ICTBI/IFI, COBMCCTHAaA ACATCIbHOCTD.

MeTaHpeI[MeTHBIe pe3yJIbTaTbl OCBOCHUSA IPpEAMETA:

PEryJIsITUBHBIC YHUBCPCAJIbHBIC

MetanpeaMeTHble | YHUBepcajbHble yueOHble aeiicTus (YY) YTo4uHeHHbIe yHUBepPCaJIbHbIE
pe3yJbTaThl, drocC Coo yueOHble geiicrus (YY) ®@OII
OTpa’keHHbIE B COoo

YHUBEPCAJbHbBIX

Y4eOHBbIX

NelcTBUAX

OBnagenue a) 6a30BbIe JTOTUYECKHE ACHCTBUS: 1) Ga3oBBIE IOTHYECKUE JEHCTBHS:
YHHBEPCATbHBIMH — CaMOCTOSTENFHO (POPMYIIHPOBATH U — BBIABIATH U XapaKTEPHU30BaTh
yIeOHBIMU aKTyaJlU3HpOBaTh NpoOIIEMy, paccCMaTpuBaTh CyIIECTBEHHBIE IPU3HAKH
MM03HABATENBbHBIMA ee BCeCTOPOHHE; MaTeMaTHIeCKUX OOBEKTOB,
ACHCTBHUSMH: — YCTaHaBIMBATbh CYHICCTBEHHBIN MPU3HAK HIH HOHSTHH, OTHOIIEHUH MEKIY

OCHOBAHUS JJIs CPABHECHUS, KIIaCCU(DHUKALIUU U
00001TICHUS;

OTPENEINIATh IeTH ASITCIBbHOCTH, 331aBaTh
rapaMeTpsl U KPUTEPUHU UX JOCTHIKEHHUS,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPCUUS B
paccMaTpUBACMBIX SABJICHUAX

BHOCHUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIIEACTBHIA
JICSTENBHOCTH;

pa3BHUBATh KPEATHBHOE MBIIUICHHUE TIPH
PCHICHUN KU3HEHHBIX HpO6HeM;

MOHATUSIMH, HOPMYITUPOBATH
OIpe/esIeHUs IOHATHH,
YCTaHABIIUBATh CYIIECTBCHHBIN
MPU3HAK KIIacCU(PHKAIIH,
OCHOBAaHUS [JIs1 0000IIEHUST 1
CpaBHCHHUS, KPUTCPHUU
MIPOBOIMMOTO aHAIIH3A;
BOCIIPUHUMATh, (HOPMYIHPOBATH U
IpeoOpa3oBEIBATE CYKICHHUS:
YTBEpAUTEIbHBIC U
OTpHIaTENbHBIC, CAMHUYIHEIC,
YaCTHBIE U 00II[UE, YCIOBHBIE,
BBISBIISITH MaTEMaTUYECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3U U
MpoTHBOpEYHs B (haKkTax, NTaHHBIX,
HAOJIOICHUSX U YTBEPKICHHSIX,
IpeaIarath KPUTEPUH JIIs
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BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUL;

— JleNiaTh BBIBOJIBI C UCTIOJIb30BAHHEM
3aKOHOB JIOTUKH, ICTYKTHBHBIX 1
MHIYKTUBHBIX YMO3aKITIOYCHUH,
YMO3AKJIIOYEHHH 110 aHAJIOTHH;

— NIPOBOJUTH CAMOCTOSTEIHEHO
JIOKa3aTeIbCTBA MAaTEMaTHIECKIX
yTBEpXkKIeHUH (IPsIMBIE U OT
MPOTUBHOT0), BEICTPAUBATh
apryMEHTalUI0, IPUBOAUTD
MPUMEPBI U KOHTPIPUMEPBI,
000CHOBBIBAaTh COOCTBEHHBIE
CYXJICHUS M BBIBOJIbI;

— BBIOMpATh COCO0 pElIeHUs]
y4eOHO#t 3a1aun (CpaBHUBATH
HECKOJIBKO BapHAHTOB PEIICHHS,
BEIOMpATH HanboJIee TOIXOIIINH
C YYETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPHEB).

0) 6a30BbIC UCCIICIOBATEIBCKHE JCHCTBU:

BJIaACTh HABBIKAMH yqe6Ho—
HCCJIEIOBATENIbCKON U IIPOEKTHOM
ACATCIbHOCTH, HABbIKAMU Pa3pCIICHUA
mpooIeMm;

CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOATEILHOMY ITOMCKY METOJIOB
pELICHNs MPAKTHYECKNX 3a1a, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

OBJIa[ICHNE BUAAMH JEATEILHOCTH T10
IMOJIYYCHUIO HOBOI'O 3HAaHUs, €0
HHTEPIPETALNH, IPeoOPa30OBAHUIO U
NPUMEHEHHUIO B Pa3JIMYHbBIX YIE€OHBIX
CUTyalusiaX, B TOM YHCJIC TPU CO3JIaHUU
y4eOHBIX ¥ COIMATIBHBIX ITPOEKTOB;
(hopMHUpOBaHKE HAYYHOTO THITA MBIIUICHHS,
BIIaJICHUE HAYIHON TEPMHUHOJIOTHEH,
KITFOUEBBIMH MOHATHAMH U METOAAMH;
CTaBUTbH U (HOpMyIINpPOBATH COOCTBEHHBIE
3aa4y B 00pa30BaTEIbHON IESTENBHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISABIIATH IIPHYMHHO-CIICICTBEHHbIC CBSI3H U
AKTYaJIM3UPOBATH 3a/lavy, BbIIBUT'ATh
THUIIOTE3Y €€ PELICHM, HaXOAUTh apTyMEHTEI
JUISL TOKA3aTeJIbCTBA CBOMX YTBEPKICHUH,
3aJ]aBaTh [apaMeTphbl U KPUTEPUH PELICHUS;
AHAJIU3UPOBATH NMOJTYUCHHBIC B XO/I€ PCHICHUA
3aJa4y pe3yabTaThl, KPUTHUECKH OLICHUBATh
HX JOCTOBEPHOCTH, IPOTHO3UPOBATH
HM3MCHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHUTYallHsIM, OLICHUBATh
TIPUOOPETEHHBIH OIIBIT;

pa3pabaTbhIBaTh IUIaH PEIICHUS MTPOOIEMBI C
YUETOM aHaIHM3a UMEIOIIUXCS MaTepHAaIbHBIX
M HEMATEpHAIIbHBLIX PECYPCOB;
OCYLIECTBIISITH [eJICHATIPABICHHBIN TTOMCK
TIepeHoCca CPEICTB U CIIOCOOOB ICHCTBHS B
PO eCCHOHANBHYIO Cpeay;

YMETbh [IEpEHOCHUTH 3HAHHS B IO3HABATEIHHYIO
1 TIPAKTUYECKYI0 00JIacTH

2) 6a30BbIE UCCIIEOBATENLCKIE

JIeUCTBUS:

— HUCIIOJIb30BaTh BOMPOCKHI KaK
HCCIIEI0BATEIbCKUH HHCTPYMEHT
MO3HaHUs, POPMYITUPOBATH
BOTIPOCEI, (GPUKCHPYIOIIHE
MIPOTHBOpEUHE, IpodiIeMy,
yCTaHABIMBATh HCKOMOE U JAaHHOE,
(dhopMHpOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3HITHIO,
MHEHHUE;

— -IIPOBOJIUTH CAMOCTOSATEIIEHO
CIUIAHUPOBAHHBIN YKCIIEPUMEHT,
HCCIIeIOBaHKE 10 YCTaHOBIICHUIO
0COOCHHOCTEH MaTEeMaTHYECKOTO
00BEKTa, SBICHUS, TIPOIIecca,
BEISBIICHHUIO 3aBICHMOCTEH MEXITy
00BEKTaMU, SBICHUSIMH,
IpoIieccamu;

— CaMOCTOSITETTFHO (POPMYIHPOBATH
000011IeHNs U BBIBOJBI 1O
pe3yabTaTtaM MpOBEACHHOTO
HaOII0/ICHHUS, UCCIICIOBAHUS,
OIICHUBATh JJOCTOBEPHOCTH
TNOJIYYCHHBIX pE3YJIbTATOB,
BBIBOJIOB U 000OIIEHUI;

— IPOTHO3HPOBATH BO3MOXKHOE
pa3BUTHE TpoIiecca, a TakKe
BBIIBUTATH TIPEATIONOKCHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

13



KUBHCACATCIBHOCTH,

— YMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MPEMETHBIX 00JacTei;

— BBIABUT'aTh HOBBIC UJCH, HpeﬂﬂaFaTB
OpHTHHAIBHBIE TIOJXO/BI U PEIICHHS;

— CTaBWTH MPOOJIEMEBI M 3aJIaUH, OITYCKAIOIIIHE
AJIbTEPHATHBHBIE PEILCHUS;

B) paboTa ¢ HHpOpMAaLIHEH:

— BJaJeTh HaBBIKAMHU IOJy4eHHs HHopManuu
U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENILHO OCYIECTBISTh ITOUCK,
aHaJIM3, CHCTEMATU3aIMI0 U HHTEPIIPETALUIO
uH(popMannK pa3IMYHbIX BUIOB U (HOpM
NIPE/ICTABIICHUS;

— cOo3/1aBaTh TEKCTHI B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HAuYCHUsS HHOOPMAIMH U LeJIeBOH
ayIUTOPHH, BEIOUpAst ONITUMAIBHYIO HOpMY
NPEICTABICHUS U BU3YaJIH3aLHH;

— OLCHHUBATH JOCTOBEPHOCTD, JISTHTHMHOCTh
uH(popMaLuK, ee COOTBETCTBHE IIPABOBBIM H
MOPaJIbHO-3TUYECKHM HOpMaM;

— HCIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alIOHHBIX 33]1a4 C COOJII0JeHuEM
TpeOOBaHMUIT IPrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTUCHBI,
pecypcocOepexeH s, MPABOBBIX H 3THYSCKUX
HOPM, HOpPM HH(OPMAIIHOHHOMH
0e30IacHOCTH;

— BJaJeTh HABBIKAMU PACHO3HABAHUS U 3aI[UTHI
uHpopmanuu, HHGOPMALMOHHOM
6€3011aCHOCTH JINUHOCTH.

3) paborta ¢ uapOpMAaIHCi:
-BBIBJITH JACUITUTHI HH(DOpMAITUH,
JIAHHBIX, HEOOXOJUMBIX JUIsl OTBETA
Ha BOIIPOC U JUIsl PEILICHHUS 3a/1a4u;
-BbIOMpaTh HH(pOpMALHUIO U3
HCTOYHUKOB Pa3JIMYHBIX TUIIOB,
AQHATM3UPOBATh, CHCTEMaTH3UPOBATh
1 MHTEPIPETHPOBATH HHYOPMALIHIO
Pa3IMYHBIX BHAOB U Gopm
NIPE/ICTABIICHUS

-CTPYKTYpHPOBaTh HHPOPMALHIO,
NPE/ICTABIATH €€ B Pa3IMuHBIX
(dopmax, HITIOCTPUPOBATh
rpaduyecky;

-OLICHMBATh HA/IC)KHOCTh
uH(OpMALIUH MO0 CAMOCTOSTEIBHO
c(OpPMYJIHPOBAHHBIM KPUTEPHSIM.

OsBnajacHue
YHUBEPCATLHBIMU
KOMMYHHKATUBHBIM
U JEUCTBHUSMH:

a) oOIIeHuE:

—  OCYILECTBJIATH KOMMYHHKAIIMH BO BCEX
cepax KH3HHU;

— pacrno3HaBaTh HeBepOaJIbHBIC CPENICTBA
OOLIeHNs, TOHUMATh 3HAUYCHUE COLUAIBHBIX
3HAKOB, PAaCIIO3HABATH NPEIIIOCHUIKH
KOHQIMKTHBIX CHTYallHid U CMAT4aTh
KOH(JIAKTHI,

— BIIQJCTH Pa3IMYHBIMH CIIOCOOAMH OOLICHHS H
B3aUMOJICHCTBUS;

— apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh
CMSIr4aTh KOH(DJIMKTHBIE CUTYAIlUH;

— Ppa3BEepHYTO U JIOTHYHO U3J1araTh CBOIO TOUYKY
3pEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

1) obuieHue:

— BOCIIpUHUMATh U (HOPMYJTHUPOBATH
CY)XKICHUS B COOTBCTCTBHH C
YCIOBUSMH M IICJISIMH  OOIICHUS,
SICHO, TOYHO, FPaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pPCHHS B YCTHBIX H
MUCBMEHHBIX ~ TEKCTaX, JaBaTh
MOSICHEHUST TI0 XOJy peIIeHUS
3a1aud, KOMMEHTHPOBATh
TIOJTYYCHHBIA Pe3yibTaT;

— B xome OOCYXIEHHUS 3aqaBaTh
BOTIPOCHI 1o CYyIIECTBY
00Cy)K/IaeMOi TEeMbI, IPOOJIEMEI,
pelaeMoi 3aayd, BbICKAa3bIBaTh
U7CH, HAICICHHBIC Ha IOHCK
pEIllCHHsI,  COTOCTABIATh  CBOU
CYXKICHUS C CYXICHHSIMH IPYTUX
YYIaCTHHKOB Jajora,
00HapyKUBaTh pazimume u
CXOJCTBO MO3ULUH, B KOPPEKTHOU
dopme (dbopMynHpOBaTH
Pa3HOTIIACHSI, CBOU BO3PaKCHUS;

— TPEACTaBIATh pe3yIBTATHI
pelllcHus 3a1aud, OSKCICPUMEHTA,
HCCIICIOBAHHMS, MPOCKTA,
CaMOCTOSTENIEHO BBIOMpATh
dbopMar BBICTYIUICHHUS C YYETOM
3a1ad TIPE3CHTAIHH "
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0COOCHHOCTEH ayANTOPHH.

0) coBMecTHasl 1eATeNbHOCTb:

MIOHUMATb U UCIIOJIb30BaTh IIPEUMYIIECTBA
KOMaHHO! ¥ WHAWBUIYalIbHOH paboTHI;
BBIOMPATh TEMAaTUKY U METO/IbI COBMECTHBIX
JNEUCTBHH C yIETOM OOILINX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0TO 4JIeHA KOJIEKTUBA;
MIPUHUMATh LENN COBMECTHOU JESATENBHOCTH,
OpPraHU30BBIBATh H KOOPAUHHPOBATH
JICHCTBUS 110 €€ JIOCTUKEHUIO: COCTABIIATh
IUIaH JEHCTBUM, pacpeleliTh PO C yY€TOM
MHEHUH YJaCTHHKOB 00CYAaTh Pe3yJIbTaThl
COBMECTHOH paboTHI;

OLICHUBATh Ka4€CTBO CBOEIO BKJIAJa U
Ka)KJJOr'0 y4aCTHHKa KOMaH/Ibl B OOLIMI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
[pesiaraTb HOBbIE IIPOCKTHI, OLICHUBATh UJCH
C TMO3UINHA HOBHU3HBI, OPUTHHAIIBHOCTH,
MIPAKTHYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATH U BBHIIOJIHATH PadOTy B
YCIIOBUSIX P€abHOIO, BUPTYaJIBHOIO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;
OCYULIECTBJISATh IO3UTUBHOE CTPATErNYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTyaLUsIX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh
MHHULIHATHBHBIM

2) coBMecCTHas JESTeNbHOCTh:

— IOHUMATh " HCTIONB30BaTh
NpeuMyIlIiecTBa  KOMaHJIHOM |
WHIUBHIYaIbHOM — paboThl  mpH
pemeHnH Y9eOHBIX 3amad,
MPUHUMATH  [eJdb  COBMECTHOM
NeSITeTBHOCTH, IUTAHUPOBATh
OpraHU3AIII0 COBMECTHOH
paboThI,  pacmupeneniaTts  BHIBI
pabor, JIOTOBAPUBATHCA,
o0CyXIaTh MNpolecc W pe3yibTar
paboTHI, 006001maTh MHEHUS
HECKOJIBKHUX JIFOJICH;

— y4acTBOBAaTh B IPYIIIOBBIX (popmax
paboTel  (0OCyXkaeHus, OOMEH
MHEHUH, "MO3roBble IWITYpMBI" H
WHBIE), BBHINONHATH CBOIO YacTh
paboTHl W KOOPIMHHPOBATH CBOU
IEHCTBUSA ¢ JPYTUMH  WICHAMH

KOMaH/BI, OIEHMBAaTh Ka4yeCcTBO
CBOETO BKJIaZla B OOIIMI TPOIYKT
o KpUTEPHSIM,

c(hOpMyYJIMPOBAHHBIM Y4aCTHUKAMH
B3aNMOICUCTBHS.

OsBnagenne
YHHUBEPCAITHHBIMH
PETyIATHBHBIMH
JIEUCTBUSIMU

a) caMOOpraHu3aIlys:

CaMOCTOSITENLHO OCYIIECTBIATh
T03HABATENbHYIO AESTENbHOCTD, BBISIBISTh
MPOOIIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a7]a4ll B 00pa30BaTeIEHON
JIESITENbHOCTH U YKU3HEHHBIX CUTYyaLUsX;
CaMOCTOSITENBHO COCTABIIATh IUIAH PELICHUS
po0GJIEMBI C YI€TOM HUMEIOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacHIUpsATh pAMKH Y4eOHOTO IpeaMeTa Ha
OCHOBE JIMYHBIX TIPENOYTEHH;

JlenaTh OCO3HAHHBIN BBIOOD,
apryMeHTHPOBaTh €To, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE;

OIICHUBATh MPHOOPECTEHHBIH OIIBIT;
CH0cOOCTBOBATh (POPMUPOBAHHIO U
MIPOSIBJIEHUIO IIUPOKOH 3pyIULIUU B Pa3HbIX
00J1acTSX 3HAHHWH, TOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIN YPOBCHD;

1) camoopranuszanus:

— COCTaBIIITh ~ IUIAH,  aJTOPHTM
peLIeHH s 3a1a4H,
— BBIOMpaATh CHoOco0 pemieHus ¢

YUETOM HMEIOIINXCS PEecypcoB M
COOCTBCHHBIX BO3MOXKHOCTEH,

— apryMEHTHPOBATh u
KOPPEKTUPOBATH BapHaHTHI
peuleHuid ¢ y4eTOM  HOBOWM
nHdopmanum.

0) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BIIA/ICTh HABbIKAMU I103HABATEIBLHOU
pedIrekcuu Kak OCO3HAHUS COBEPITaeMbIX
JIEACTBUI U MBICIIUTENBHBIX IPOLIECCOB, UX
PE3yJIbTaTOB U OCHOBAHU;

HCTIOTH30BATh TIPUEMBI peIICKCHH IS
OLICHKH CHTYalllH, BEIOOpA BEPHOTO PEILICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATh PEIIEHUS 110 UX CHUKCHUIO;

B) SMOIIMOHAIBHBIN HHTEIUIEKT,

2) CaMOKOHTPOJIb:

— BIAJCTh HaBBIKAMU
MMO3HABATENILHOW pedIeKCHH Kak
0CO3HAHHUS COBEPIIAEMBIX
NeHCTBHI " MBICIIATEIBLHBIX
TIPOIIECCOB, nx pe3yIbTATOB,
BJIAJIETH criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJIS

mporecca U pe3ynbTaTa peIICHUs
MaTeMaTHYECKOH 3aJauu;
—OpeIBUIETh TPYAHOCTH, KOTOPBIE
MOT'YT BO3HUKHYTb IIPU PELICHUU
3ala4yd, BHOCUTb KOPPEKTHBBI B
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HpeArnoaraomui cOpMHUPOBAHHOCTb: JIeATENBHOCTh Ha OCHOBE HOBBIX

— CaMOCO3HaHUs, BKIIOYAIONIEr0 CIIOCOOHOCTD 00CTOSATENBCTB, JIAHHBIX,
MOHUMATh CBOE YMOIMOHAIIEHOE COCTOSHUE, HaWJIECHHBIX OIMMOOK, BBISBICHHBIX
BUJICTH HATPABJICHHS Pa3BHTHS COOCTBEHHOM TPYZHOCTEH;
9MOLMOHANEHOH Cepbl, ObITH YBEPEHHBIM B — OLICHHBATh COOTBETCTBHE
cebe; pesyabrata IeMd W YCIOBHSM,

—  CaMOperyJIHpOBaHUs, BKIIOYAIOIIET0 OOBSCHATH HPUYMHBI JOCTH)KCHHSA
CaMOKOHTPOJIb, YMEHUE IPHHUMATh WIN HE JOCTHXXCHUS PE3YJIbTaTOB
OTBETCTBEHHOCTb 33 CBOE MOBE/ICHHE, JIESITENIHOCTH, HaXOJUTh OLIMOKY,
CHOCOOHOCTh aJaNTHPOBATHCA K JlaBaTh OLIGHKY MNPUOOpPETEHHOMY
OMOIIMOHAJIbHBIM U3MCHCHUAM U NPOABIIATH OIIBITY.

THOKOCTb, OBITh OTKPBITBIM HOBOMY;

— BHYTpPEHHEH MOTHBaIlMH, BKIIOYAIOIIeH
CTpEeMIICHHE K JOCTIDKEHHIO [IENN U YCIEXY,
ONITUMU3M, HHUIIHATUBHOCTH, YMEHUE
JIECTBOBATh, UCXO U3 CBOMX
BO3MOKHOCTEH;

— OSMIATHH, BKIIOYAOIIEH ClIOCOOHOCTh
IMOHUMATh SMOLIMOHATIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATE €TO0 MPH OCYIIECTBICHIH
KOMMYHHUKAITIH, CIOCOOHOCTh K COUyBCTBHIO
U COTIEPEKUBAHUIO;

—  COIMAJIBHBIX HaBBIKOB, BKIIOYAIOLIUX
CIIOCOOHOCTH BBICTPaNBaTh OTHOILIEHUS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISATH
HMHTEPEC U pa3peniaTh KOHMIUKTHI,

T') IPUHATHE Ce0sl U IPYTUX JIIOACH: 3) npunsTHA ceOs U IPYTUX JTIoeH:
— TpUHUMAThH ce0s, MOHNMasi CBOM HEJOCTATKH | — IOHUMATh n HCTIONB30BaTh
1 IOCTOMHCTBA; NperMyIIecTBA ~ KOMAaHAHOH W
— TPUHUMAaTh MOTHBBI M apTyMEHTHI APYTHX WHIUBHIYalbHON  paboTel  mpH
JFOJICH NP aHAIIN3€ PE3yJIbTaTOB penieHnn y4eOHbIX 3a/1a4,
JIeSITeTTbHOCTH; — IPUHUMATh  [EJb  COBMECTHOM
— TIpU3HaBaTh CBOE IPABO U MPABO APYTUX JIESITENIbHOCTH, IUTaHUPOBATh
JIOJIEH Ha OLIMOKHY; OpraHU3aIHIO COBMECTHOM
— Ppa3BHUBAaTH CIOCOOHOCTH ITIOHUMATh MHp C paboTshl, pacapeaciiTh BUBI
HO3MIMH APYTOTO YeJIOBEKA. paboT, 10roBapuBaThCH,
— 00cyXIaTh TMpoOIEecC U pPe3yiabTaT
paboTHI, 0000maTe MHCHHUS

HECKOJIBKHUX JIFOEH;

— y4acTBOBATh B IPYIIIOBBIX (opmax
pabotel  (oOcyxnmeHHs, OOMEH
MHEHUH, "MO3roBble IITYpMBI" H
HHBIC),

— BBITIOJIHATE CBOIO 9acTh PabOTHI U
KOOPJMHUPOBATh CBOM JICHCTBHS C
JPYTHMH YJIeHaMU KOMaH/bl,

— OLICHMBATh  Ka4yeCTBO  CBOETO
BKIaga B OOmMH TPOAYKT IIO
KpHUTEpHsIM, c(HOPMYIHPOBAHHBIM
YYaCTHHKAaMH B3aHMOICHCTBUSI.

OcBoenne yuebnoro mpeamera OVYIIn.03 Maremaruka crocoOcTByeT (HOPMHPOBAHUIO
00IMX KOMIICTCHINA:

OK 01. BsiOupats cmocoObl pemeHus 3aaad  Npo(ecCHOHANTBHON eATeNTbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBpPEMEHHBIE CpEJICTBAa IIOMCKA, aHAIW3a W HMHTEpIpETaluu
uHpOpMaLnU, 1 UHPOPMALMOHHBIE TEXHOJIOTUU AJIS BBINOJHEHUS 3ajad MpodecCHOHATbHON
NeSITeTbHOCTH;
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OK 03. [TnanupoBaTh M pean30BbIBATh COOCTBEHHOE NPOPECCHOHATIBHOE U JTMYHOCTHOE
pa3BUTHE, TMPEANPUHIMATEIBCKYIO JEATEIBHOCTh B MPO(GECCHOHATBHON cdepe, MCIOIb30BaTh
3HaHUA 110 PaBOBOH U (PMHAHCOBOW I'PaMOTHOCTH B PAa3JIMYHbBIX KU3HEHHBIX CUTYyalLlUsAX;

OK 04. D¢} dexTrBHO B3aMOAEHCTBOBATE M pabOTaTh B KOJUIEKTUBE I KOMAH/IE;

OK 05. Ocy1iecTBiiTh YCTHYIO U NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®enepanuum ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO M KYJIBTYPHOIO
KOHTEKCTa;

OK 06. IlposBiasATh TIpakJaHCKO-NATPUOTUYECKYIO MO3ULUIO, JE€MOHCTPUPOBAThH
OCO3HAaHHOE IIOBEICHUE HAa OCHOBE TPATULMOHHBIX POCCHUMCKHX JIyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM T'apMOHM3AIMM MEXHAIIMOHAJIbHBIX U MEXPEIUTHO3HBIX
OTHOILLIECHUH, MPUMEHSATh CTaHJapThl aHTUKOPPYILIMOHHOTO MTOBEICHMS;

OK 07. ConeiicTBOBaTh COXPAHECHUIO OKPYKAIOIICH Cpelpl, pecypcocOepekeHuto,
OPUMEHATh 3HAaHUS 00 M3MEHEHUM KiIMMaTa, HPUHLUIB OEpeXIMBOrO IPOM3BOJCTBA,
3 PEKTHBHO IEHCTBOBATH B YPE3BBIYANHBIX CHUTYAIIUsX;

OK 08. HMcnonp3oBaTh cpeacTBa (PU3NYECKON KYIbTYphl JJI1 COXPAHEHUS U YKPEIUICHUS
3I0pOBBsI B TIpolecce MpO(eCCHOHATBFHOW MAEATENIFHOCTH W TOAJEPKaHUs HE0O0XOAUMOTO
ypOBHsI (pU3MUECKON OATOTOBICHHOCTH;

OcBoenune yueOHoro mnpeamera OVYIIn.03 MaremaTuka OKHO CHOCOOCTBOBATh
(bopMHpOBaHUIO MPOpecCHOHATIBLHBIX KOMIIETEH M

I[IK 1.1. BpimonHsATh Hajmaaky, peryjaupoBKY U IMPOBEPKY IJIEKTPUUYECKOTO U
JIEKTPOMEXaHUYECKOr0 000py10BaHUS;

I[IK 1.2. Opranu3oBbIBaTh M BBINOJIHATE TEXHUYECKOE OOCITY)KMBAaHHUE M PEMOHT
JIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOI0 000PYA0BaHUS;

IIK 1.3. OcymecTBiasiTh IUAarHOCTUKY M TEXHUUYECKUHW KOHTPOJIb MPHU IKCIUTyaTallUH
JIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOI0 000PYA0BaHUS;

I1IK 1.4. CocTaBisiTh OTYETHYIO NOKYMEHTAIMIO 10 TEXHUYECKOMY OOCITYy)KHBAaHUIO U
PEMOHTY 3JIEKTPUYECKOTO U JIEKTPOMEXaHUUECKOr0 000py10BaHHUS.

I1IK 2.2. OcymiecTBisiTh AUArHOCTUKY M KOHTPOJIb TEXHUYECKOTO COCTOSHHS OBITOBOU
TEXHUKH;

[1K 3.3. Ananu3upoBaTh pe3yJibTaThl IEATEIbHOCTH KOJIJIEKTUBA UCIIOTHUTENEH.

I1K 4.1. OcyuiecTBasATh HalaKy, PEryJIUPOBKY U IPOBEPKY CIIOKHOTO JIEKTPUUECKOro U
AIIEKTPOMEXAHUYECKOTO0 000PYAOBAHUS C MJIEKTPOHHBIM YIIPaBICHUEM;

I1K 4.3. Bectu 0T4eTHYI0 JOKYMEHTALMIO IO MCIIBITAHUSAM CII0KHOTO 3JIEKTPUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYAOBAHUS C AIEKTPOHHBIM YIIPABICHHUEM.

CoorHomienne o0mmx kommerenuuid @®IroC CIHO 13.02.13 DIxkcmiayaranuss H
o0c/1y;KHBaHHE YJIEKTPHYECKOr0 U YJIEKTPOMEXaHHYeCKOro 000pyoBaHus (110 0TPacisiM),
JMYHOCTHBIX Pe3yJIbTATOB U MeTANpPeIMeTHBIX Pe3y/1bTaTOB

OO0mue koMneTeHUH JInyHOCTHBIE pPe3yJIbTAThI Metanpeamertnsie pe3yabTaTsl @OOII COO
®IrocC C1o 13.02.13 ®OII COO
OK 01. Beibupats crmoco0bt 1) 6a30BBIC JTOTHUCCKHE NCHCTBUS:
8) LIEHHOCTH HAay4HOTO
peuieHus 3a1a4 HO3HAHISL: —  BBUIBIATH U XapaKTepU30BaTh CYLIECTBEHHBIE
npodeccroHabHOI ) MPU3HAKA MaTeMaTHYECKUX 00BEKTOB,
— chopMHUPOBAHHOCTH N N
JACATCIIBHOCTHU MOHATHHU, OTHOLWICHHUU MEXKIAY MOHATUAMU,
MHUPOBO33pEHHUS, N
TIPUMEHUTENBHO K (dbopMynHpoBaTh  ONpENeNieHHs  IOHSITHH,
COOTBETCTBYIOLIETO

pa3IMIHBIM KOHTEKCTaM; YCTaHABJIMBAaTh  CYIICCTBCHHBIA  MPU3HAK
COBPEMCHHOMY YPOBHIO
KIacCH(PUKAIIUH, OCHOBAHUSA ISl 000OIICHHS 1

pa3BUTHUA HAayKH u
o CpaBHCHUA, KPUTCPUHN ITPOBOAUMOT'O aHAJIN3a,
06H.[eCTBeHHOI/I MPAKTHUKH,

. |— BOCHIpPHHUMAaTb, (hopMyIHpOBaTH
— IOHMMaHNEe MaTeMaTHYeCKOn
peoOpa30BHIBATH CYXXJCHUS:
HayKH Kak chepsl
YTBEpIUTEIbHbIC u OTpHIIATENBHBIE,

YeJIOBEUECKOM
NEeITEILHOCTH, JTalloB €€
Pa3BUTHA U 3HAYUMOCTH IS
Pa3BUTHS IMBUIU3AINH,

eJIMHUYHBIC, YaCTHBIE U 00IIHE, YCIOBHBIC,
—  BBIABIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M © MPOTHBOpEYHss B (pakrax,
JIAHHBIX, HAOMIOACHHUSIX M YTBEPIKICHHSIX,
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— OBJIaJCHHUC
MaTCMaTUKU

SA3BIKOM
)41

MaTeMaTH4YEeCKON KyJIbTypou

KaKk CpEeACTBOM IIO3HAHHSA
MHpa,

—TOTOBHOCTh  OCYILIECTBIIATh
MIPOEKTHYIO n
HCCIIEN0BATEIbCKYTO
JIESTeTBHOCTD

WHAWBUAYAJIbHO U B I'pymme.

npeajaratb KpUTCPUU JUIL BBISAIBJICHUA
3aKOHOMEPHOCTEHN U IPOTUBOPEUUL;
- JCJIaTh BBIBOABI C HCIIOJIB30BAHUCM 3aKOHOB

JIOTUKH, JACAYKTHUBHBIX n MHAYKTHUBHBIX
yMOSaKJ’IIO‘ICHI/II\/'I, yMOSaKJ’IIO‘IeHI/Iﬁ 10
aHaJIOTUuH;

- OPOBOANUTL CAMOCTOATCIBHO AJOKA3aTCJIbCTBA
MAaTEMATUYCCKUX yTBep)K,I[eHI/Iﬁ (Hp?[MBIC u or

NPOTUBHOTO), BBHICTPAMBaTh apryMEHTALUIO,
NPUBOAUTH TNPUMEPBl U KOHTPIIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXJICHHS |
BBIBOJIBI;

— BbIOMpaTh croco0 peuieHus y4eOHOH 3amaun
(cpaBHHBAaTh HECKOJIBKO BApPHAHTOB PELICHHS,
BBIOMpATh Hambojee MOIXOIAMIHUI ¢ y4eToM
CaMOCTOSTEIBHO BBIICIICHHBIX KPHTEPHEB).

2) 6a30BbIE UCCIIENOBATEIBCKUE ACHCTBUS:

—  HCIOJIB30BATh BOIIPOCHI Kak
HCCIIEOBATEIbCKUH HHCTPYMEHT IIO3HAHHUSA,
(opMyIHpOBaTH  BONPOCH],  (PUKCHPYIOIINE
NIPOTUBOpEYHE, MpoOIEeMy, YCTaHABIUBATH
UCKOMOE U JlaHHOe, (opMHUpOBaThH THUIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3UINIO, MHEHHE;

—  TPOBOJUTH CAMOCTOSITEIIHHO CINIAHUPOBAHHBIN

JKCIICPUMEHT, uccie0BaHnue o
YCTaHOBJIEHUIO ocoOeHHoCTEH
MaTeMaTH4eCKOro 0o0ObekTa, SIBJICHHUSI,

nporecca, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, TIPOLIECCAMH;
—  CaMoCTOSTENHHO (HOPMYITHPOBATE 0000IICHUS

U BBIBOJIBI MO PpE3yJbTaTaM IPOBEICHHOTO
HAOMIOJCHUS,  WCCIIEIOBaHUS,  OICHMBATH
JIOCTOBEPHOCTh ~ MOJYYCHHBIX  PE3yJIbTATOB,
BBEIBOJIOB U 000O0ILEHMIA;

—  TIPOTHO3MPOBATH BO3MOKHOE pa3BUTHE
npoiiecca, a TaKKe BBIJIBUTATh
MPEANONIOKEHHSI O €ro pa3BUTUH B HOBBIX
YCIOBUSIX.

OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU TTO3HABATCIbHBIMHU

OK 02 HUcnonp3oBath JIEUCTBUAMU:
COBPEMEHHBIE cpencTaa .
p pent 3) paboTta ¢ uHOpPMAITHCA:
TIOUCKa, aHanm3a u
—  BBIABIATH JACQUIMTH HH(DOPMAIIUM, NAHHBIX,
HHTEPIPETANUU
HEOOXOMMMBIX Ul OTBETa Ha BOMPOC M MJIS
uHdopmanum, u
peLIeHus 3a1a4H;
uH(OpMaLMOHHbIE 5
TeXHONOMMHI ot — BbIOMpaTh WMHGOPMAIMIO U3 HCTOYHHUKOB
BBITTOTHCHYS saaq pas3IUYHbBIX THIIOB, aHaJIM3UPOBATH,
NpoeccHOHaTBHO CHUCTEMATH3WPOBATE ¥  HWHTEPIPETHPOBATH
TIATETBHOCTIL WHPOPMALIMIO PA3TUYHBIX BHIOB U (QOpM
TIPEICTABIICHHS,
—  CTPYKTYypHpPOBaTh nH(pOpMAIHIO,
MPEICTaBIATh €€ B PasIHYHBIX  (Qopmax,
WILTIOCTPUPOBATH IpaUIECKy;
— OIIEHMBAaTh HAJISXKHOCTh HWH(OPMALUH TIO
CaMOCTOSITENIFHO c(hOpMyIHPOBAHHBIM
KPUTCPHSIM.
6) Tpy/IOBOTO BOCITUTAHHS: OBJajeHHe YHHUBEPCATbHBIMH  PETyIATHBHBIMH
OK 03 [IImanupoBath U ) TPY. . ) y p pery
TOTOBHOCTB K Tpyay, | ACHCTBUAMHU:
peaTn30BEIBATh .
OCO3HaHHE menHoctu | 1. camoopranmsanus:
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COOCTBEHHOE

npodecCuoHaTbHOS u
JMYHOCTHOE pasBuTHE,
MPEAPHUHAMATENBCKYTO

JeATENbHOCTE B

npodeccuoHanbHON  cdepe,
WCIIONIB30BaTh 3HAHHUA 10
MpaBoBOW © (HUHAHCOBOU
TPaMOTHOCTH B Pa3JIMYHBIX
JKM3HEHHBIX CUTYalUsX;

TPYHOIIO0uS,

HHTEpEC K  pa3IMYHBIM
chepaM TpodecCHOHATBHOM
JeATENbHOCTH, CBA3AHHBIM C

MaTeMaTHKOH 5§ ee
MIPAITIOKEHUAMH,

YMEHHE COBEpIIIAThH
OCO3HAHHBIH BBIOOD
Oyaymeii  mpodeccuu  H

peau30BbIBATh COOCTBEHHbBIC
JKU3HCHHBIC IIJIAHBI,

- COCTaBJIATH IJIaH, aJITOPUTM PECIICHUA 3a1a4u,

— BbIOMpaTh CcHoco0 pemieHuss ¢ y4eToM
HMCIOIIUXCS  PEeCypcoB M  COOCTBEHHBIX
BO3MOKHOCTEH,

—  apTyMEHTHPOBATH u KOPPEKTHPOBATh
BapWaHTHl pEIICHHH C y4eTOM HOBOWU
HHpOpMAIIHH.

2) CaMOKOHTPOJIb:

—  BIAJCTh HABBIKAMU ITO3HABATEIBHOM

pediiekcHu  KaK OCO3HAHHS COBEPIIIAEMBIX
JIEUCTBUH W MBICIHUTENBHBIX IPOLECCOB, HX

— TOTOBHOCTH U CIIOCOOHOCTB K pe3yibTaToB, BJAJIETh criocobamu
MaTEeMaTU4YECKOMY CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpolecca U
00pa30BaHUIO " pe3yJiibTara pewenus MaTeMaTH4YEeCKOU
camM000pa30BaHHIIO Ha 3a7a4H;
OPOTSDKCHNM BCCH XKU3HH, — OpeaBUACTh TPYAHOCTH, KOTOPBIC MOIYT
— TOTOBHOCTb K aKTUBHOMY BO3HHUKHYTh IIpH PEIICHUH 3aJa4d, BHOCUTH
Y4acTHIO B peuleHuu KOPPEKTUBEI B JEATEIBHOCTH Ha OCHOBE
MPAKTUYECKUX 3a7a4 HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWJICHHBIX
MaTeMaTHYEeCKOM OIUOOK, BBISBICHHBIX TPYAHOCTEH;
HarpaBJICHHOCTH, — OLEHHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIH U
YCIIOBUSIM, OOBSICHATh TMPUYUHBI TOCTHKCHUS
705071 HE JOCTUXEHUS pe3yiibTaToB
NESTeIPHOCTH, HAaXOMUTh OINMOKY, JaBaTh
OIIEHKY NPHOOPETCHHOMY OIIBITY.
OK 04. O¢dpextuBHO
B3AHMOJICHCTBOBATS H 8) LIECHHOCTH Hay4YHOI' 0o OsnazieHue 3 YHHUBEPCAILHBIMU
MO3HAHMUA: KOMMYHHMKAaTUBHBIMU JEHCTBUAMU:
paboTaTh B KOJUICKTHBE U
KoMarIe: — c(hopMUPOBAHHOCTD 1) oOmenue:
MHUPOBO33PEHHU, —  BOCIPHUHUMATH U (OPMYIHPOBATH CYKICHHUS
COOTBETCTBYIOLIErO B COOTBETCTBHHM C YCIOBUSAMHU U LEIIMHU
COBPEMEHHOMY YPOBHIO OOIICHUS, SCHO, TOYHO, TPAMOTHO BBIPAKATh
pa3BuTus HAyKH u CBOIO TOYKY 3pEHMs B YCTHBIX U MMCBMEHHBIX

00IIECTBEHHOM NMPAKTHKH,
MNOHMMaHHE MaTEMaTHYECKOU

HayKH Kak chepsl
YeJIOBEUECKOI
IeITEIBHOCTH, JTAaIlOB €€

Pa3BUTHA U 3HAYMMOCTHU IJIsd
Ppa3BUTHA HUBUIIN3AIIUH,

OBJIJICHUE SI3BIKOM
MaTeMaTUKU "
MaTeMaTH4ECKOU KyJIbTypOl
KaK CpEACTBOM IIO3HAHU
MHUDpa,

TOTOBHOCTb  OCYILECTBIIATh
IIPOEKTHYIO u
HCCIIE0BATEILCKYIO
JIeSTENbHOCTD

WHAWBUAYAJIBHO U B I'PYIIIC.

TEeKCTaX, [JaBaTh IOSCHEHHUSA
peeHus 3a/auy,
MIOJTyYeHHBIH pe3ynbTaT;

— B xoae oOCYXIEHHWs 3amaBaTh BOIIPOCHI IO
CYIIECTBY O0CYXIaeMOH TEMBI, HPOOIEMEI,
pemaeMoON  3afadd, BBICKA3bIBATh  HJEH,
HalleJICHHBIE Ha TIOHMCK peleHus,
COMOCTABIIATH CBOU CYXKAEHUS C CYKICHUAMHU
JIPYTHX yYacTHUKOB AWAliora, 0OHapyXHBaTh
pa3nuuMe M CXOACTBO  NO3WMLMNA, B
KOPPEKTHOI bopme (bopMyIHpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAXKECHUS;

—  TPEeACTaBIATh Pe3yJIbTaThl pPEIIeHHs 3aJadH,
JKCHEpUMEHTa, HUCCIENOBaHMA, IPOEKTa,
CaMOCTOATENBHO BEIOMpATh ¢dopmar
BBICTYIIJICHHS C Y4E€TOM 3a/a4 NPE3EHTAlUuN 1
0CcOOCHHOCTEH ayANTOPHH.

2) coBMECTHAS JIESTEIBHOCTD:

— TMOHMMaTh M HCHONb30BaTh IMPEHUMYILECTBA
KOMaHTHOW M WHAMBHUIYalbHOM pabOTHI MpH
peLIeHUH Y4eOHBIX 33/1a4, NPUHHUMATh LeNb
COBMECTHOH  JeSITeNbHOCTH, IUIAHHPOBATh
OpraHu3aLuIo COBMECTHOHU paboTsl,
pacnpenenaTs BHIBI paboOT, JOrOBapHBaThCH,
o0CyXJaTh TpoLecc W pe3yiabTaT padoTsl,
0000maTe MHEHHS HECKOJIBKHX JIFO/IEH;

— y4YacTBOBaTh B TPYHIIOBBIX (OopMax paboTHI
(oOcyxkaeHusi, OOMEH MHEHWH, '"MO3roBbIE

o  Xomy
KOMMEHTHPOBATh
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OBnanenue

HITYpMBI" U WHBIE), BBIIONHATH CBOIO YacCTh
paboTHl M KOOPIMHUPOBATH CBOM JEHCTBUSA C
JIpYTMMH 9IEHAMH KOMAaHIbI, OIICHHBAThH
Ka4eCTBO CBOET0 BKJIAJa B OOWIMH NPOIYKT
1o KPHUTEPHSIM, cOpMyITHPOBAHHBIM
YYaCTHHUKAaMH B3aHUMOJCHCTBHS.

YHHUBEPCAIBHBIMUA  PETYJISTHBHBIMH

IEUCTBUSIMU:
3) npuHsTHS ce0st U NPYTHX:

[IOHMMAaTh M HCIIOJIB30BATh IPEUMYIIECTBA
KOMaHTHOW M WHAMBHUIYalbHOW pabOTHI MpH
peleHnn yaeOHBIX 3a71ad,

IIPUHUMATh LI€Jb COBMECTHOM JEATEIBHOCTH,

IUTAaHUPOBaTh ~ OPTraHU3alMI0  COBMECTHOM
paboThl,  pacmpenessiTh  BUIBI  padoT,
JIOTOBapUBATHCS,

00CYXIaTh TPOLECC M pe3yiabTaT pPadOTHL,
000011aTh MHEHUS HECKOJIBKUX JTFOACH;
Y9acTBOBAaTh B TPYMIIOBBIX (opMax pabOTHI
(oOcyxnenns, oOMEH MHEHHUH, '"MO3TOBBIE
MTYpMBI" U UHBIE),

BEINIOJTHATH  CBOIO  4YacTh  paboTel U
KOOPJAWHUPOBATh CBOW JCHCTBUS C IPYTUMHU
YJleHaMU KOMaH/IbI,

OIICHMBATh KAa4eCTBO CBOErO BKJIaga B OOIIMiA
MPOAYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
YYIaCTHUKaMH B3aUMOJICHCTBHS.

OK 05. OcymiecTBisTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITUIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit ®denepanuu ¢
ydeToM ocoOeHHOCTEH
COLIMAIBHOTO 1
KYJIBTYPHOT'O KOHTEKCTA,

OK 06.ITposBasTe
Tpa’kAaHCKO-
MaTPUOTHUECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE MOBE/IEHNE Ha
OCHOBE TPaJUIIMOHHBIX
POCCHHCKHX AyXOBHO-
HpPaBCTBEHHBIX I[EHHOCTEH, B
TOM YHCIIE C YIETOM
TapMOHH3AINN
MEXHAIMOHAIBHBIX 1
MEXXPETUTHO3HBIX
OTHOIIICHHUH, TPUMEHATH
CTaH/aPTHI
AQHTUKOPPYIIIHOHHOTO
MIOBEJICHHUS;

1) TpaKAaHCKOTO BOCIIUTAHUSA:

— cpopMHPOBaHHOCTH
TpaxIaHCKOU MTO3HIIUH
oOyuarorerocs Kak
AKTUBHOT'O U OTBCTCTBCHHOI'O
4jeHa poccuiickoro
o0111eCcTBA,

— TpeAcTaBicHUE 0
MaTeMaTHYECCKUX OCHOBax
(yHKIMOHUPOBaHUS
Pa3IMIHBIX CTPYKTYD,
SIBJICHUH,

— Tpomexyp Tpa)kIaHCKOTO

oOmrecTBa (BBIOOPHI, OTPOCHI
U IpyToe),

— yMEHHE B3aUMOJICHCTBOBAThH
c COLIMANIBHBIMHA
HHCTUTYTaMH B COOTBETCTBHU

¢ ux  OGyHKOMAMH H
Ha3HA4YCHHEM;
2) NIaTPUOTHYECKOTO
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BOCTIMTaHHUA:

— chopMHPOBAHHOCTH
pOCCUICKOR TPAKIAHCKOU
HWICHTUYHOCTH,

— YBaXEHHA K TIPOUUIOMY H
HaCTOSILEMY poccuiickoi
MaTEMAaTUKH,

— IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM  POCCUICKUX
MAaTEMaTUKOB U POCCUICKOU
MaTEeMaTUYE€CKOU IIKOJIBI,

— HCIIOJIb30BaHUE 3TUX
JIOCTHKEHUI B JIpyTUX
HayKax, TEXHOJIOT X,

cepax SKOHOMHKH;
3) IyXOBHO-HPABCTBEHHOTO
BOCIIMTAHWS:

— OCO3HaHHE ITyXOBHBIX
LEHHOCTEH poccuiickoro
Hapoja,

— c(hOopMHPOBaHHOCTH
HPABCTBEHHOT'O CO3HAHMUS,
3THYECKOrO MOBEICHN,

CBSI3aHHOT'O C MPaKTHYECKUM
MPUMEHEHUEM  JTOCTHKEHUH
HayKl W  JI€ATEIbHOCTBIO
Y4EHOTO,

— OCO3HaHHUE JUYHOI'O BKIIaJa B
MOCTPOEHHE YCTOWIUBOTO
Oyaymero;

OK 07. CopneiicTBOBaThH
COXPaHEHHUIO OKPYKaloIeH
Cpensl,
pecypcocOepekeHnIo,
TIPUMEHATH 3HaHUSA 00
W3MCHEHHUHU KJINMaTa,
MIPUHINIBI OEPEXITNBOTO
TIPOU3BOJICTBA, 3P (HEKTHBHO
JIENCTBOBATH B
Ype3BbIYaiHBIX CUTYaIHsX;

7) SKOJIOTMYECKOTO BOCTIUTAHUS

— chopMHPOBAHHOCTH
3KOJIOTUYECKOU
KYJBTYPBI,
IIOHUMAHUC
BITMSTHUS
COILMAITEHO-
SKOHOMHYECKUX
TIPOIIECCOB Ha
COCTOSTHHE
MPUPOAHON u
COLIMAJILHOM Cpenbl,

— OCO3HaHHe
I00ATBHOTO
xapakrepa
JKOJIOTHIECKUX
mpobiem,

— OpHeHTANusA Ha
MIpUMEHEHHE
MaTeMaTHICeCKAX
3HAHUN IS
peuieHus 3axad B
obmnacTu
OKpy>Karouein
cpepl,

— MJIaHUPOBAHUC
TTOCTYTIKOB u
OIICHKH ux
BO3MOKHBIX
MMOCTICCTBUA  JUIs
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OKpy>Karouiein
cpens;

OK 08. Ucnons3oBaTh
cpencTBa GU3NIECKO
KYJNBTYpHI U1 COXpaHESHHUS
Y YKpeTUJICHHS 3JI0POBbsI B

4) I3CTCTUYCCKOT'O BOCIIMTaAHUA
— OCTCTHUYECKOC OTHOIICHHUE K
Mupy, BKJIrO4as 9CTCTUKY

mporecce MaTeMaTHIECKIX
podheCCHOHaNbHOI 3aKOHOMEPHOCTEH, 06”beKTO]u3,
JIEATELHOCTH U 3ajad, 5 PELIEeHUIA,
MOIJIEPIKaAHUS paccyxACHuH,

HEOOXOIUMOr0 YPOBHS — BOCIPHUMYHBOCTH K
¢busnueckoit MaTEeMaTUYCCKHMM  acCleKTaM
IOATOTOBIEHHOCTH; Pa3IMYHBbIX BUJIOB UCKYCCTBA,

5) GU3NIECKOTO BOCIIUTAHHS:

— cOpMHUPOBAHHOCTb yMEHHS
MIPUMEHATh MaTeMaTHIECKUE
3HAHMSA B HHTEpecax
3I0pOBOTO M 0E301acHOTO
obpa3a Ku3HH,

— OTBETCTBEHHOE OTHOILECHHE K
CBOEMY 3JI0POBBIO (370pOBOE
NHUTaHue, cOAaHCUPOBAaHHBIN
peXuUM 3aHATUM U OTIbIXa,
peryisipHas ¢busndeckas
aKTHBHOCTD),

— (¢usngeckoe
COBEPIICHCTBOBAHHE pu
3aHATHAX CIOPTHBHO-
03/I0POBUTEIEHOMN
JeATEIBHOCTBIO;

IIpeameTHblie pe3yabTaThbl 0cBOeHUs YueOHOro npeamera OYIIn.03 Maremaruka:

1) BrmajgeHue MeTOJAMM JIOKA3aTeNbCTB, AJITOPUTMAMH pEUICHUs 3a/ad; yMEHHUe
(GOpMyIHPOBATH ONpEEIICHHS, AKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOANUTH JOKAa3aTeIbHbIC
paccyXKJIeHHsI B XO/I€ PEIICHHS 3a/1a4;

2) yMeHHE OINepupoBaTh NOHSATHAMH: CTENEHb YHWCIA, JorapudM ducia; yMeHHE
BBITIOJIHATh BBIYMCIICHHE 3HAYCHWH U TPEoOpa3oBaHUS BBIPAKEHHH CO CTENEHSIMH U
norapupmamu, npeodpa3oBaHus IPOOHO-PATMOHATBHBIX BHIPAKECHHIA;

3) yMeHue onepupoBaTh MOHATUAMU: PAlMOHANBHbIE, HPpPAlHOHATIbHBIE, TOKA3aTEeNIbHBIC,
CTEIICHHBIE, Jorapu(MUUECKIe, TPUTOHOMETPHUYECKIE YPaBHEHHSI U HEPABEHCTBA, UX CHCTEMBI;

4) yMeHHe onepupoBaTh NOHATHAME: (YHKIHS, HENpEpbIBHAS (YHKIHS, MPOU3BOIHASI,
nepBooOpa3Hasi, ONpPEACICHHBIH WHTErpaj; yMEHHE HaXOAWUTh MPOHM3BOAHBIC 3JIEMEHTApPHBIX
(GyHKINH, UCIIONB3Ys CHPAaBOYHBIC MATEPHAJIbl; UCCIEIOBATh B MPOCTEHIINX CIy4assx (YHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HauOOJIBIIME M HaMMEHbIINE 3HAa4YeHUs (YHKUUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTta MaTeMaTHYeCKOro aHaiu3a; MPUMEHSTbH
IPOU3BOIHYIO NIPH PEIICHUHU 33a]a4 Ha JABMXKCHHUE; PEIIaTh NPAKTHKO-OPUEHTUPOBAHHBIC 33a4n
Ha HauOOoJbIINE U HAUMEHBINNE 3HAYCHHSI, HA HAX0XKIEHUE MTyTH, CKOPOCTH U YCKOPEHUS;

5) ymMeHue onepupoBaTh MOHATHAMU: pallHOHATIbHAs (QYHKIUS, TOKa3aTeabHas QyHKIHS,
crerieHHast (QyHKIMA, JorapupmMudeckas QyHKIUS, TPUTOHOMETpUYECKHE (YHKINU, 0OpaTHBIC
(GYHKIMM; yMEHUE CTPOUTHh TpadukM H3ydyeHHbIX (YHKIMH, HCIONB30BAaTh TpaQUKH IIpH
U3yYCHHUH TMPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33aad U3 APYIHX y4eOHBIX MPEIMETOB U
3aj1a4 U3 peaIbHOMN JKU3HH; BBIPAXKaTh (POPMyJIaMH 3aBUCHMOCTH MEXAY BEITHYMHAMM;

6) yMeHHue pemiaTh TeKCTOBBIC 3a/1a4i Pa3HBIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, T0JIU U
YacTH, Ha JBW)XEHHE, paboTy, CTOMMOCTb TOBapOB W YCIYr, HaJOTH, 3aJadyd U3 00JacTu
yIpaBJICHUS! JIMYHBIMH W CEMEHHBIMH (DMHAHCAMH); COCTABISTh BBIPAKECHHS, YpaBHEHHS,
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HEpPaBEHCTBA M HUX CHUCTEMbI M0 YCIOBHUIO 3a/aud, MCCIIEAOBaTh IOJIYYEHHOE pEIICHHE U
OIICHHUBATH MPABIOIOI00HOCTH PE3YJIBTATOB,;

7) yMeHuUe omnepupoBaTh MOHATUAMU: CpelHee apudmernyeckoe, MearaHa, HaubobIlIee
Y HaWMEHbIIIEEC 3HAYCHUS, pa3Max, AUCIEPCHs], CTAHIAPTHOE OTKJIOHEHHE YMCIIOBOTO Habopa;
YMEHHE W3BIEKaTh, WHTEPIPETUPOBATh HH(OpMAIINIO, MPEACTaBICHHYIO B TabIuIax, Ha
auarpaMmax, Tpadukax, OTPaKalIIylH0 CBOWCTBAa peajbHBIX IMPOIIECCOB U  SIBJICHUIA;
IPEICTaBIATh UHPOPMALIMIO C MOMOIIBIO TAOJUIl U JAUarpamm; HCCIEAOBaTh CTATHCTUYECKUE
JIAHHBIE, B TOM YHUCJIE C IPUMEHEHHUEM rpad)uueCcKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

8) yMmeHue omnepupoBaTh MOHATHUAMHU: CIyYalHBIA OMNBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTHh CIy4aHHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadguuecKkux METOJOB; MPUMEHITh (OPMYIbI CIOXKEHHS U YMHOXKEHHUS BEpPOATHOCTEH,
KOMOMHATOpHBIE (HaKThl U QOPMYJIBI TIPU PEIICHUH 33a7a4; OIECHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE MPUBOIUTH MPUMEPHI MIPOSBICHUS
3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX U OOMICCTBCHHBIX SIBJICHUSX;

9) yMeHue omnepupoBaTh MOHSATUSMHU: TOYKA, MpsAMas, IUJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAHHBIA YTOJI, CKPEUIMBAIOIIMECS TMpsSMble, NApPAUICIbHOCTh U MEPHEHIUKYISIPHOCTH
NPSMBIX U IUIOCKOCTEW, Yroa MEXIy MNPSAMBIMU, Yol MEXKIAY NPSAMOW U IUIOCKOCTBIO, YIOJl
MEXIY TUIOCKOCTSMH, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSHHE MEXIY IMPSIMBIMU,
pPacCTOSIHUE MEX]y IUIOCKOCTSMH; YMEHHME HCIIOJIb30BATh IPU PELICHUU 3a/1ad U3Yy4YECHHbBIE
(bakThl U TEOPEMBI TUTAHUMETPUH; YMEHHE OLIEHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHnue omnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA, KO,
napajuiejenunes, npusMa, mupamMuaa, Gurypa u moBepxXHOCTh BPAIICHUS, IMJIMHIP, KOHYC, IIap,
chepa, cedeHus (GUTYypbl BpallleHUs, IUIOCKOCThb, Kacaromiasics cgepbl, HUIUHApPA, KOHYCA,
IUTOIIAAb TIOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMaAb cheprl, 00beM Kyoa,
NPSIMOYTOJIBHOTO TNapajljieenune1a, TUupaMuabl, MPU3Mbl, LWIAHIpA, KOHyCa, LIapa; yMEHUE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIICHHS, WX CEYCHHS OT PYKH, C MOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE pPACIO3HABAaTb CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHNE PACIIO3HABATH NMPABWIILHBIE MHOTOTPAHHUKY;

11) ymeHue onepupoBaTh NOHATUAMU: ABM)KEHHUE B MPOCTPAHCTBE, MOJ0OHBIE (PUTYPHI B
MPOCTPAHCTBE; HCIOJIL30BATh OTHOIICHHWE IUIOMIAECH MOBEPXHOCTEH U OOBEMOB MOJOOHBIX
buryp npu penieHuu 3aad;

12) ymMeHHe BBIUMCIATH T€OMETPUUYECKHE BEJIMYMHBI (JJIMHA, YTOJI, IUIOWIAh, OO0BEM,
IUIONIA/Ib TOBEPXHOCTH), UCIIOJIb3YS U3YYCHHbIE (POPMYIIBI U METO/IBI;

13) ymenue omnepupoBaTh TMOHATUAMH: TPSIMOYTOJbHAs CHCTeMa KOOpJWHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPJIMHATHI BEKTOpA, CKAISAPHOE IPOU3BEIACHUE, YOl MEXIy
BEKTOpaMU, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpPAa HA YHUCJIO, HAXOAWTh C IOMOIIBIO
M3YYEHHBIX (hOPMYII KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKIY IBYMs TOUKAMU;

14) ymenuwe BbIOMpaTh MOAXONAIIMNA W3YYCHHBIM METOJ [UIsl pELICHUs 3aj]layw,
pacrno3HaBaTh MaTeMaThyeckue (akThl M MaTeMaTHYeCKHe MOJEeNH B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE, YMEHUE NPHUBOJAUTH MPUMEPHl MaTEMATUUYECKUX
OTKPBITUM POCCUIICKON U MUPOBOW MaTeMaTUUE€CKOW HAYKH.

15) ymenue omnepupoBaTh TMOHSATHUAMH: ONpENEICHUE, aKCHOMa, TEOpeMa, CJECICTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTebCTBO, PABHOCHIbHBIE ()OPMYITUPOBKH; yMEHHE (POPMYITHUPOBATH
o0paTHOE W TMPOTUBOIOJIOKHOE YTBEP)KICHUE, MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIB30BaTh METOJ MaTE€MaTUYECKOM WHIYKLUWU; MPOBOAUTH JOKA3aTEIbHBIE PACCYXKIACHUS
P PELICHUY 3aJ1a4, OLICHUBATh JIOTHYECKYIO TPaBUIIbHOCTh PACCYKICHHI;

16) ymeHue omepupoBaTh MOHATHUSMHU: MHOXXECTBO, IOJMHOXKECTBO, OIEpalld HaJ
MHOXECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar uisi ONMUCaHUus
pealbHBIX IMPOILIECCOB W SABIICHUN W TMPHU PELICHUU 3aJady, B TOM YHUCJIE U3 IPYTHX Yy4eOHBIX
MIPEMETOB;

17) ymenue omepupoBaTh MOHATUAMU: Tpad, CBSI3HBIA Tpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh M ONMHUCHIBATH Tpadbl pa3sIUYHBIMU CIIOCOOAMU; HCIOJIB30BaTh
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rpadsl IpU PEeLICHNUH 33/1a4;

18) ymenme cBOOOIHO ONEPUPOBATH IMOHATHUAMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYETaHUll, YUCIIO NEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHEe NpPUMEHATh KOMOMHATOpPHBIE
(akThl U paccyKJIeHuUs AJis peLeHus 3ajay;

19) ymeHue onepupoBaTh MOHATUAMU: HATypalbHOE YHCIO, L€JI0€ YHUCIO0, OCTATOK I10
MOJyJIIO0, pallOHAIbHOE YMCIIO, WPPALMOHAIBLHOE YHUCIIO, MHOXECTBA HATYypaJbHBIX, LEJBIX,
paLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME HCIOJb30BaTh IPU3HAKU JAEITUMOCTH,
HauMEHBIIUKA OOIIMH JenuTenb M HauMeHbllee oOliee KpaTHoe, anroput™ EBkinupa npu
pELIeHUH 3aj]ay; 3HAKOMCTBO € Pa3JIMYHbIMU O3ULIUOHHBIMU CUCTEMaMH CUUCIICHUS;

20) ymeHue cBOOOIHO ONEPUPOBATH MOHATHIAMU: CTETICHB C IEIBIM MTOKa3aTeIeM, KOPEHb
HaTypaJbHON CTENEHM, CTENEHb C PALMOHAIBHBIM I10Ka3aTelleM, CTENEeHb C JeHCTBUTEIbHBIM
(BemIecTBEHHBIM) ITOKa3aTeNeM, JOrapudM Yucia, CHHYC, KOCHHYC W TaHT'€HC IPOHU3BOJIHLHOTO
qlcia,

21) yMmeHue omnepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMUE,
ypaBHEHHE, HEpaBEHCTBO, CHCT€Ma ypaBHEHUH W HEPaBEHCTB, PAaBHOCWIIBHOCTb YpaBHEHHIA,
HEPAaBEHCTB M CHCTEM, pallOHaJbHbIe, HpPpPALMOHAIIbHBIE, I10Ka3aTeJIbHbIE, CTEIEHHBIE,
JorapupmMHUEcKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHUE pellaTh
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C IOMOILBIO Pa3IMYHBIX IPUEMOB; pEIaTh YpaBHEHMUS,
HEpaBEHCTBA M CUCTEMBI C TapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelIeHus MaTeMaTHYEeCKUX 3a/1a4 U 3a7a4 M3 Pa3InyHbIX 00JacTell HAyKu U pealbHOH JKU3HU;

22) ymeHue cBOOOJHO OMepUpoBaTh MOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIHA,
KOMITO3UIUS (YHKIMH, JTUHEHHas (QyHKIuUSA, KBaapaTHyHas (YHKLHWS, CTETIEHHass (YHKIUS C
LEeNbIM IOKa3aTeJleM, TPUIOHOMETpUYecKHe (YHKIMM, OOpaTHble TPUTOHOMETPUYECKUE
GyHKIMM, TOKa3zaTenbHas U Jorapupmuueckas GyHKINUU; YMEHHE CTPOUTH rpaduku (QyHKIHH,
BBITIOJHATH peo0pa3oBaHusi rpa@uKoB PYHKIIHIA,

23) yMeH#e UCTIONb30BaTh rpaduku GYHKIHMHA JUIS U3YYEeHHUsS IPOIIECCOB M 3aBUCHMOCTEH
IOpU PELICeHUU 337a4 M3 JPYTUX Y4eOHBIX IMPEIMETOB M M3 peabHOW KU3HM; BBIPAXKaTh
(dopMysiaMu 3aBUCUMOCTH MEX1y BEIHMUNHAMU;

24) ymeHue cBOOOJHO ONEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIMM, NEPUOJUYHOCTH
(GyHKINMM, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTh (YHKLWH, O3KCTpeMyM (yHKIIHH,
HauOoJblllee M HauMEHbllee 3HaueHWs (QYHKIUM Ha HPOMEXKYTKE; yMEHUE IPOBOAUTH
UCCIeIOBaHNE (DYHKITHH;

25) yMeHue HUCHOJIb30BaTh CBOMCTBA U rpaduku (YHKUMH Ui peIleHUs ypaBHEHMH,
HEPaBEHCTB M 3aJay C IapaMeTpaMM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA
pelLeHU ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

26) yMEeHHE CBOOOTHO ONIEPUPOBATH MOHATHUSIMU: MTOCIICOBATEILHOCTD, apu(MeTHIECKAs
nporpeccusi, TIeOMeTpHuYecKas Iporpeccus, OECKOHEYHO yObIBalolass TIeoMeTpHuYecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCJIEI0BATENbHOCTH, B TOM YMCJIE C IOMOIIbI PEKYPPEHTHBIX
dopmyi;

27) yMeHue ONepupoBaTh MOHITUSMHU: HEMPEPHIBHOCTh (DYHKIMH, aCUMIITOTHI Tpaduka
(GyHKUMU, TepBas U BTOpas MPOMU3BOJHAs (PYHKLUHU, F€OMETpUYECKHH U (pu3nueckuil cMmbici
IIPOM3BOJHON, NEpBOOOpa3Has, ONPEICNICHHBI MHTErpaig; YMEHHE HaXOIUTb ACHMIITOTHI
rpa¢puka (QyHKIUM; YMEHUE BBIUUCIATH MPOU3BOJHBIE CYMMBbI, IPOM3BEIEHUS, YaCTHOIO H
KOMITO3UIIH (DYHKIIMA, HAXOIUTh YpaBHEHHE KacaTeIbHON K TpaguKy (QyHKIIHH;

28) yMeHHEe HUCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEAOBAaHUS GYHKUMHN, A1 HAXOXKICHUS
HAWIy4llero peuieHysl B IPUKIaJHbIX, B TOM YHCIIE€ COUAIbHO-3KOHOMUYECKUX U (PU3NUECKUX
3ajadax, Ui ONpPENENCHUss CKOPOCTU U YCKOPEHHS; HaXOOUTh IJIOUIagud M 00beMbl (uryp c
MOMOUIbI0 MHTErpajia; MPUBOAMTH IMPUMEPHl MAaTEMaTHUYECKOI'O MOJIEIMPOBAHUS C IOMOLIBIO
muddepeHIMaTbHBIX YpaBHEHHI;

29) ymeHue OmNEpUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO, COIPSKEHHBIE
KOMILJIEKCHBIE YMCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4Mcia, opMa 3alucu KOMITJIEKCHBIX
yycesnl (reoMeTpuyecKkas, TPUTOHOMETpHUYEcKas M aireOpauyeckas); yMeTb IPOU3BOJIUTH
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apupMeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU YHUCIIAMH; IPUBOAUTH MPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCET,

30 ymeHue cBOOOJHO ONEpUPOBaTh HMOHATHAMM: CpeHee apudmMeTHueckoe, MeIuaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, JUCHEPCUs, CTaHJApTHOE OTKJIOHEHHE s
OIMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHHE MCCIIEOBAaTh CTaTUCTUYECKHE AAHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpapUuecCKUX METOJOB M DJICKTPOHHBIX CPEACTB; TIpadUYecKH HCCIEI0BATh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO 1MarpaMM pacCceMBaHMsI U JIMHEHHON perpeccuu;

31) ymMeHHe HaXOAUTh BEPOSITHOCTH COOBITUH C MCIIOJIb30BAaHHEM IPpa)UIeCKUX METOJIOB;
OPUMEHATh I pelIeHus 3a1a4 (HOpMyJIbl CIOKEHUS U YMHOXKEHHsI BEPOSATHOCTEH, dopmyity
NOJTHOM BeposiTHOCTH, (opmyiny bepHymin, koMOuHaTOpHBIE (AaKTBI U (POPMYIIBI; OICHHBATH
BEPOSITHOCTH pealibHBbIX COOBITUH; yMEHHE ONEepUpOBATh HMOHATUSAMM: ClydaiHas BeJIMYUHA,
pacmpenelieHne BEpOATHOCTEW, MaTeMaTHUeCKOe OXUAAHWE, JAHUCIEPCUsT M CTaHAapTHOE
OTKJIOHEHHUE CIy4yailHO! BeNu4MHBbI, (QYHKIUM paclpeneleHus U IUIOTHOCTH PaBHOMEPHOIO,
[IOKAa3aTeIbHOI'0 U HOPMAJIbHOTO PacHpe/leIeHU; YMEHUE UCIOJIb30BaTh CBOMCTBA M3yUEHHBIX
pacripesiesieHuil JUIsl pelieHus 3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIbIINX YUCEI, METO/IbI
BBIOOPOYHBIX UCCIICAOBAHUH; YMEHHE TPUBOAUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YUCEIT
B IIPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSIX;

32) ymeHue CBOOOJHO ONEPHPOBATH TOHATHSAMH: TOYKa, TpsiMasl, ILIOCKOCTB,
IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMM Yroj, JBYI'paHHBIA Yroy, TpeXIpaHHbIA Yroi,
IepeceKalolyecs, napauiebHble M CKPELIMBAIOLIMECS MpsMble, MNapajule]bHOCTh U
HEePHEHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi MEXIY MPSMBIMHU, YIOJ MEXIY NpsMON U
IUIOCKOCTBIO, YTOJI MEXK/Y IJIOCKOCTSMU; YMEHHE UCII0JIb30BATh MIPH PELICHUH 3a]1a4 U3yUCHHbIE
(baxThl U TEOPEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOILEM MHPE;
YMEHHE OIEepUPOBATh NOHATHSAMH: MHOTOIPDAaHHHK, CEUYE€HHE MHOTOTPAaHHHKA, MPaBUIBHBINA
MHOT'OT'paHHMK, [IpU3Ma, TUpaMuaa, Gurypa v MOBEpXHOCTb BpAILEHUs, LIMIIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHMsS] KOHyca M LWIMHIApA, MapajljielIbHbIe OCU WU
OCHOBAHHIO, CEYEHHE lIapa, IUIOCKOCTb, Kacaromascs cdepsl, HUIMHIPA, KOHyCa,; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTpaHHHKA, H300paXaTb MHOTOTPAHHUKH, (UTYPBl U TOBEPXHOCTHU
BpALIEHUS, UX CEYEHMs, B TOM UYHUCIIE C [TOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHAThH
CBOWCTBA TEOMETPHUYECKUX (DUTYP, CAMOCTOSATEIBHO (POPMYIMPOBATH OIPEACIICHUS U3ydaeMbIX
¢buryp, BbIIBUTaTh TMIIOTE3bI O CBOMCTBAX U MPU3HAKAX '€OMETpUUYECKHX (hUryp, 000CHOBBIBATh
WIN OTPOBEPraTh WX; YMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO Pa3IHMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOAUMBIE JIOMOJHUTEIbHbIE TIOCTPOCHHUS;

33) ymenue cBOOOIHO ONEPHPOBATH MOHATHIAMHU: TUIOMAAb (GUTYpPBI, 00bEeM (QHUTYDHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXy NMPSIMBIMH, PACCTOSIHUE
MEXIY IUIOCKOCTSIMH, IUIOIAAb C(Ephl, TUIOMAAh MOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCA,
LWIMHApa, 00beM Ky0a, IPSIMOYTOJIBHOTO Mapajulesienunesa, MUpaMubl, IPU3Mbl, LHINHIPA,
KOHYyCa, [IIapa; yMEHHE HaXOIUTh OTHOIIEHUE 00EMOB MOIO0HBIX (hUTyD;

34) ymenue cBOOOJHO ONEpUPOBaTH MOHATHAMM: JIBUXKEHHE, NapajljielbHbI MEepeHoc,
CUMMETpPHS Ha TUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, MPeodpa3zoBaHue Moao0us, moJo0HbIe
(Gurypel; yMeHue pacro3HaBaTb paBHble U NOAOOHbIE (UIYpbl, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, AapXHUTEKType; YMEHHE HCIOIb30BaTh T'€OMETPUYECKHE OTHOILICHUS, HAXOAWUTh
reOMEeTPUYECKUEe BEJIMYMHBI (JJIMHA, YroJj, IUIOIab, 00beM) IpU pEeILIeHUH 3a/1ad U3 JPyrux
y4eOHBIX TPEAMETOB U U3 PEATbHOM KHU3HH;

35) ymenue cBOOOJHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJbHAsE CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BE/ICHIE BEKTOPA HA
YHCII0, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaipHOE NMPOM3BEIEHUE, BEKTOPHOE MPOU3BE/IEHHE,
yroll MEXAy BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ JUIS
pelIeHusT TeOMEeTPUYEeCKMX 3a7ad M 3ajad JAPYruxX Yy4eOHbIX IPEeIMETOB; OIEepUpPOBaTh
HNOHATUAMM: MaTpuma 2 X 2 u 3 X 3, ompelnenuTenab MaTpullbl, F€OMETPUUECKUHA CMBICI
OTIpe/IeIIUTES;

36) ymeHue MOJEIMPOBATh pEaJbHbIE CUTYaIlMd Ha SI3bIKE MaTeMaTHUKU; COCTaBIIATH
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BBIpQXXECHUS, yYpaBHEHUS, HEPABEHCTBA M HX CHUCTEMBbl IO YCIOBUIO 3aJ[auyd, HCCIEIOBATh
MOCTPOEHHBIE MOJIETU C MCIIOJIb30BAaHUEM alllapara ajareOpbl, HHTEPIPETUPOBATH MOTYyYCHHBIN
pe3ynbTaT; CTPOUTh MATEMAaTUYECKUE MOJIENIU C TIOMOIIIbIO T€OMETPUUYECKUX MOHATHI U BEJTMYUH,
pemaTh CBSI3aHHBIE C HUMHU TNPAKTUYECKHE 3aJ]a4; COCTaBIIATH BEPOSTHOCTHYIO MOJIETb H
UHTEPIPETUPOBATh I[OJIYYCHHBI pe3yNnbTaT; pelarh MNpHUKIaJHbIe 3aJa4d  CpelCTBaMU
MATEeMATHYECKOTO aHalu3a, B TOM YHCJIE COIHAILHO-)KOHOMHUYECKOTO H (DU3HUECKOTO
XapakrTepa;

37) yMeHue BBHIOMpPATh MOAXOIANIMN METOJ [UIsi pEeUICHUs 3aJladyd; MOHUMaHHUE
3HAYUMOCTH MAaT€MaTUKH B W3YYCHHH NPUPOJHBIX U OOIIECTBEHHBIX IPOILIECCOB U SIBICHUM;
YMEHHE pacliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEeMaTHKU B HMCKYCCTBE, YMEHUE IPHUBOJIUTH
pUMEPbl MATEMATHUYECKUX OTKPBITHI POCCUNCKON 1 MUPOBOW MaTeMaTHYECKOI HAYKH.

3. COAEPXXAHHME YYEBHOI'O HIPEAMETA OVYIIIL.03 MATEMATHUKA
(YI'IYBJIEHHBIN YPOBEHD)

1. Ywuciaa u BbIYUCIEHUS

Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOU, TPOIICHTHI, OECKOHEUYHbBIS
nepuoudeckue 1podu. Ilpumenenne npo6ei u NpoLEeHTOB I PELICHUs IPUKIaIHbIX 3a/1a4 U3
pa3IMYHBIX OTpaciiel 3HaHUM U peaJIbHOM JKU3HMU.

JlelicTBUTENbHBIE yucia. PanmonansHele U UPpalMOHAJIBHBIE  YHUCIIA.
Apudmernueckue onepanum ¢ AeUCTBUTEIbHBIMU YicIaMu. Moyib 1€HCTBUTEIBHOTO YKCIa U
ero ceoiictea. [IpubnmkEHHbIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUM.

Crenens ¢ nenbimM nokaszateneM. bunom Herorona. Mcnonb3oBanne noaxonsuieit popmel
3aIIUCH IEUCTBUTENBHBIX YUCEII Ul PELICHUS ITPAKTUYECKUX 3a/1a4 U IIPEJICTABIICHUS IaHHBIX.

Apudmerniecknii KOpeHb HaTYpaJIbHON CTEIIEHH U eT0 CBOMCTBA.

Crenenp ¢ palMOHaJIbHBIM II0KA3aTelIeM U €€ CBONCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTuuHble U HaTypalbHbIE JOrapuPMBbl.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YHMCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC U
APKTaHI€HC YHUCIOBOTO apryMEHTA.

2. YpaBHeHHUS] M HEPABEHCTBA

ToxnmecTBa U TOXKIECTBEHHBIE ITPeoOpa3oBaHus. Y paBHEHNE, KOPDEHb yPaBHEHHUS.

PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHM-ClIeACcTBUs. HepaBeHCTBO, penienue
HEPaBEHCTBA.

OCHOBHBIE METO/IbI pEILIEHHs LENbIX U IPOOHO-pAIMOHANIBHBIX YPAaBHEHUI U HEPaBEHCTB.

MHorouseHsl OT OTHOM NEpEMEHHOM. J[eJIeHre MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorousieHs! ¢ nenbIMu KO3pPHUIHEHTaMH.

Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHA, COACPIKAINX CTEIEHH U KOPHHU.

Wppanmonanbubie ypaBHeHNUs. OCHOBHBIE METO/Ibl PELLICHUS UPPALIMOHATIBHBIX
YPaBHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUSI I0KA3aTEIbHbIX YPaBHEHUI.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIMX JIOTapU(MBIL.

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS JIOrapu(PMUIECKUX
YpaBHEHUHU.

OcHoBHBIE TpUTOHOMETpUUECKHE Gopmybl. [IpeoOpazoBanne TPUTOHOMETPUIECKUAX
BBIPAKECHM. PellleHne TpUroHoOMeTpU4EeCKUX YPaBHEHHM.
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Pemenue cucrem JIMHENHBIX ypaBHEHUN. MaTpuLia CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Omnpenenurens MaTpuLpl 2X2, €ro TEOMETPUYECKUI CMBICI U CBOMCTBA, BBIYUCIECHUE €T0
3HA4YEHMs, IPUMEHEHHE OIIPEACIIUTENS JUIsl PELICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHM. Pelienne
IIPUKJIAIHBIX 33124 C [IOMOLIBIO CHCTEMBI JIMHEMHBIX YpaBHEHUH. McciienoBaHne oCTpOCHHON
MOJIEJIN C TIOMOIIBIO MaTPHIl U OIIPEAEIIUTEIEH.

[TocTpoeHne MaTeMaTU4eCKUX MOJENIEN peaIbHOM CUTYallMK C IIOMOIIBI YPAaBHEHUN U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI M HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKUX 3a7a4d U
3aJa4 U3 pa3IMuHbIX 00JacTell HAyKU U peabHON JKU3HH.

3. ®yHkuum u rpaguku

Oynkius, crnocodbl 3amaHusd (GyHkuu. B3aumuHo obpatHble ¢yHkumu. Kommosunus
byukuii. ['padux Qynkuun. dnemeHTapHbIe TpeoOdpa3oBaHus rpa@uKoB QyHKIIHIA.

OO6nactp onpeieneHns 1 MHOXKECTBO 3HaueHni ¢pynkunu. Hymu gynkmun. [IpomexyTku
3HaKonocTosHcTBa. YETHbIe m HeuéTHble QyHKuWU. llepmonmueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI QyHKInu. Hanbonbinee n HanmMeHbIIEe
3Ha4eHUs (QYHKIMU Ha IPOMEXYTKE.

Jlunelinas, kBagpaTuuHas U JpoOHO-TMHENHHas QyHKIUH. DJIeMEeHTapHOe UCCiel0BaHue
U NIOCTPOEHUE UX IPahUKOB.

CrenenHas pyHKLHUS C HATYpaJbHBIM U LieNbIM NoKa3aTeneM. E€ cBoiicTBa u rpaduxk.

CpoiictBa u rpaguK KOpHS nN-0M CTeneHH Kak (YHKIMM OOpaTHOW CTEHNEeHH C
HAaTypaJbHBIM IIOKA3aTEIIEM.

[TokazarenbHast 1 norapudmuyueckas QyHKIUHN, UX CBOMCTBA U rpaduku. VMcnoms3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuueckass OKPY)KHOCTb, ONpEIEICHUE TPUTOHOMETPUUECKUX (QYHKLUH
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHANBHBIE 3aBUCUMOCTH B peaJbHBIX Ipoleccax M sBieHusX. ['paduxu
pEaIbHBIX 3aBUCHUMOCTEM.

4. Havasa MaTeMaTH4eCKOI0 aHAJIN3a

ITocnemoBaTeILHOCTH, CIOCOOBI 3aaHUS MTOCJIEJOBATEIHHOCTEH. MeTton
MaTE€MaTHYeCKOW MHIAYKUMU. MOHOTOHHBIE M OTpaHMYEHHBIE IOCIEN0BAaTEIbHOCTH. McTtopus
BO3HHKHOBEHUSI MAaTEMaTHYECKOTO aHAJIM3a KaK aHaJi3a OECKOHEYHO MaJIbIX.

Apudmerndeckass M TreoMeTpuYeckas Iporpeccuu. beckoHeuHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'e€OMETPHUUECKON HMpPOrpeccuu.
JluneliHbII W SKCHOHEHIMaNbHBIA pocT. Ywucimo e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHue NPOrpeCCUM ISl PELICHUs PEANIbHBIX 3aa4 IPUKIIAIHOTO XapaKTepa.

HenpepbiBHble (QyHKIMM UM uUX cBoiictBa. Touku paspbiBa. ACUMNOTOTHI TI'padUKOB
¢yukuil. CBoiicTBa (yHKIUI HENpEephIBHBIX Ha OTpe3ke. MeTos HMHTEpBaJIOB ISl PELICHUS
HepaBeHCTB. [IpuMeHeHrne CBONCTB HETIPEPBHIBHBIX (DYHKLUH ISl pEILICHHs 3a/1a4.

Ilepass u BrOpass mnpousBoaHble (yHkuuu. OmnpeneneHne, TeOMETPUUYECKUN U
($u3nUecKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHON K rpaduKy (QyHKITUH.

[Ipon3BoHbIe AneMeHTapHbIX QyHKIMH. [Ipon3BoIHAsS CYyMMBI, NPOU3BEAEHUS, YACTHOIO
U KOMIIO3UIIMU (QYHKIHH.

5. MmHoxecTBa H JIOTHKA

MHo03xecTBO, OIlepalluy HaJl MHOKECTBaMU U MX CBOMCTBA. Jluarpammsl Oiinepa— Benna.

[IppuMeHEeHHE TEOPETHKO-MHOKECTBEHHOIO — amnmapara Uil  ONMCAHMS — PEAbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJa4d U3 IPYTUX YI€OHBIX TPEIMETOB.
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Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYeCKOr0  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

Hatypanbuble u nensle uucna. IlpumeHeHune NpPU3HAKOB AECIMMOCTU LENbIX YHUCE,
HauOonbmni obmuit nenurens (nanee — HOJ[) nu Haumenbiee oduiee kpatHoe (nainee — HOK),
OCTAaTKOB 110 MOJYJIIO, alropuT™Ma EBKIMAa 15 peleHns 3a4a4 B LIEJIbIX YUCIax.

KommiekcHple uymcna. AnreOpamueckass W TpUTOHOMETpUYeckas (opmbl 3amucu
KOMIUIEKCHOTO yucia. ApudMeTHIEeCKHe ONepaluy ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkenue
KOMILJIEKCHBIX YHCEJl Ha KOOpAUHATHOM TiockocTH. @opmyna Myaspa.

KopHu n-oil crenenn u3 KOMIUIEKCHOTO uucia. [I[puMeHeHre KOMIUIEKCHBIX Yucen JUist
peieHus: GU3NYECKUX U TEOMETPUUECKUX 3a7au.

6. YpaBHeHMs U HEPaBEHCTBA

CucremMa M COBOKYIIHOCTb YpPaBHEHMII M HEpaBeHCTB. PaBHOCWIIbHBIE CHUCTEMBI U
CUCTEMBbI-ClIeAICTBHsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYCCKUX YpPAaBHEHUH C TMOMOMIBIO TPUTOHOMETPHUYECKOMN
OKPYKHOCTH. PernieHue TpuroHoMeTpuyecKiX HEpaBEeHCTB.

OcHOBHBIE METOBI PELICHUS TOKA3aTENbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABI  pEUIEHUSI CHUCTEM UM  COBOKYHNHOCTEH  pallMOHAJIbHBIX,
UPPALMOHATILHBIX, TIOKA3aTEeIbHBIX U JIOTapU(PMUUYECKIX YPaBHEHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C [IapaMETPaMHU.

[Ipumenenue ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKUX 3a7ad U
3aJa4 W3 Pa3MYHBIX OO0JIACTe HAayKH W pPETbHON >KU3HM, WHTEPHpETAlHs IOJy4eHHBIX
pE3yJIbTATOB.

7. ®yHKUUHM U rpapuku

I'paduk xomnozunuu pyskuuid. ['eomeTpruyeckue oOpa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPaUKH.

I'paduueckue MeTOABl pEIICHUS ypaBHEHWH W HEpaBEHCTB. [ 'paduueckue MeETOABI
pemenus 3a/1a4 ¢ mapaMeTpaMH.

Hcnonp3oBanne rpadukoB (QYyHKIMA A UCCIEAOBAHUS MPOILECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U PealIbHOM KHU3HH.

8. Hauajia MaTeMaTH4eCKOI0 aHAJIU3A

[TpumeHeHue MpOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIUH HA MOHOTOHHOCTB M 3KCTPEMYMBI.

Haxoxnenue HaunOoNbIIero M HAaMMEHbBIETO 3HAUYEHUW HENmpephlBHOW (yHKIMU Ha
OTpE3KE.

[Ipumenenne NPOU3BOAHON JUISI HAXOXACHUS HAWIYUYLIETO pEIIeHHUs B TNPUKIAIHBIX
3amadax, AU ONpPENENICHUS] CKOPOCTH W YCKOPEHHUS Ipolecca, 33aJaHHOTO (GOpMyIJION WiH
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpa3Hbie AIeMEHTapHBIX
¢ynkuuii. [IpaBuina Hax0XKIEHUS TEPBOOOPA3HBIX.

Nurerpain. ['eomerpruueckuii cMbICi HHTETrpaia. BeruuciieHne onpeaenéHHoro nHTerpaia
no popmyne Horotona—JleliGuuma.

[Ipumenenune uHTErpana Uil HaXOXACHUS IUIOHIaJeld IMIIOCKUX (GUryp U 00BEMOB
FE€OMETPUUYECKUX TEJl.
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[Tpumeps! pemennit auddepeHnnanbHbpIX ypaBHEHHH. MaTeMaTnyeckoe MOJISIUPOBAHKE
pealbHBIX MPOIECCOB ¢ MOMOINIBIO AU(PepeHIInaATbHBIX YPABHEHUN.
9. IlpsiMmble H IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHA cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHre npsMbIX B IPOCTPAHCTBE: MEPECEKAOIUECS, TapAJIICIIbHBIE U
cKkpeuuBaromuecs npsamele. [Ipuznaku ckpemuparomuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAapajuieNIbHbIE NPsIMbIE B IIPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
OpsMBIX, NApaJyIeIbHOCTh NOpAMOA U IIockocTH. [lapamiensHoe W LEHTpallbHOE
poeKTHpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapaIIEIIBHOTO TPOSKTUPOBAHHUS.
N3o0paxenue ¢puryp B napauieabHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YOIl
MEXAY NPSAMBIMH B IPOCTPAHCTBE. llapayenbHOCTh IJIIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH,
CBOWCTBA MapalIeNbHBIX TuIOCKocTel. [IpocTeiine mpocTpaHnCTBEHHbBIE (GUTYPBI HA IMIIOCKOCTH:
TETpadAp, NapAIUICIICIIUIIE], TIOCTPOCHUE CEYEHU M.

[lepnenuKynsipHOCTh MNPSAMOM UM  IUIOCKOCTHU: MEPHEHIUKYISPHBbIE MpsIMbIE B
MPOCTPAHCTBE, NPsIMbIE MApAUIEIbHbIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHANKYISIPHOCTH MPSAMOU U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON MIIOCKOCTH.
OpTtoronanbHoOe MpoekTupoBaHue. lleprneHaukynsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU MO
IUIOCKOCTH, PACCTOSHUE OT MPAMON JI0 TIUIOCKOCTH, NPOEKUUs (UTYphl Ha IUIOCKOCTb.
[IepnieHAUKYIAPHOCTH IIJIOCKOCTEN: NMPU3HAK MEPIICHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN. Teopema
0 TpEX MEPIECHAUKYIAPaX.

Yl B INPOCTPAHCTBE: YroJl MEXKIYy HPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM Yrod,
JMHEHHBIN YroJyl IBYrpaHHOro yria. TpéxrpaHHblil U MHOrorpaHHsie yriibl. CBOMCTBa IJIOCKUX
YIJI0B MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JIBYI'PAHHBIX YIJIOB TPEXTPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOIO yTJIa.

10. MHOrOrpaHHUKHU

Buabsl MHOrOrpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. IIpu3ma: n-yronbHas npusma,
npsiMasi U HaKJIOHHAsl PU3MbI, OOKOBast U MOJIHASL HOBEPXHOCTh IPU3MBI.

[Tapannenenunen, npsAMOYrOJIbHBIA NapaJUICIEUNE ] U €ro cBoiicTBa. Kparuaimue nytu
Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Ounepa. IIpoctpanctBennas teopema Iludaropa.
[Mupamuna: n-yroiapHas nupaMmuja, NpaBUiibHAs U yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX IpaHel MpaBUIbHON nupamMuabl. [IpaBuibHbIE MHOTOTPAHHUKH: TIPABUIIbHAS IPU3Ma U
MpaBUJIbHAS TUpPaMUJa, MPaBUWIbHAS TPEYrojbHas MHUpaMUAa W TPAaBUIBHBIM TETpasap, KyO.
[IpencraBnenue o npaBUIbLHBIX MHOTOTPAHHUKAX: OKTa3Ap, AOJEKa3Ip U UKOCAIP.

Brruncnenue sieMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronany, yrisl. [nomans 60KoBoi
IIOBEPXHOCTH M IIOJIHOM IIOBEPXHOCTH MPSMOM NIPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOU TMOBEPXHOCTU TPsIMOM mpu3mbl. [lnomaasr OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
IIPaBUIIbHOM MMUPAMHUJIBI, TEOPEMA O ILIOIIAANA YCEUEHHOW TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU IPaBUIIBHBIX MHOI'OTPAHHUKOB.
CumMerpusi B MNpaBUIBHOM MHOIOIPAaHHUKE: CHUMMETpHUS Mapajliesienuiea, CUMMETpUs
MPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIILHON TUPAMUIBI.

11. BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[lonsiTHA: BEKTOp B NIPOCTPAHCTBE, HYJEBOM BEKTOp, [JIMHA HEHYJEBOI'O BEKTOpA,
BEKTOpbl KOJUIMHEApHbIC, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOKHO HAMPABICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JIEMCTBHS C BEKTOPAMH: CJIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa
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HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BeKTOpa Ha uucio. CBONMCTBAa CIIOKEHHS BEKTOPOB.
CpolicTBa yMHOXEHUs BeKTOopa Ha uucio. lloHarme kommnanapHele BekTOpbl. llpusnax
KOMIUTaHapHOCTU TpEX BekTopoB. IIpaBuino napamienenunena. Teopema o pa3iioxKeHUH BEKTOpa
no TpéM HEKOMILUIaHApHBIM BekTOopaM. lIpsMoyrosibHas cuctemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXay KOOpJAMHATaMHM BEKTOpa M KOOPAMHATAaMU TOYEK. YTOI
Mexly BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

12. Tena Bpamenus

[ToHATHS: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IOBEPXHOCTh, OOpa3zyrouue noBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYyC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTeslbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha 1ockocTu. Pa3Béprka nununapa u konyca. CuMMeTpus
ctheps! 1 mapa.

O6Bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena u ciueactsus u3 He€. OO0bEM NPAMON M HAKIOHHON NPHU3MBI, IMIMHIDPA,
nupamuibl ¥ KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanuu Ten BpalleHHs W MHOTOrpaHHMKOB. llpu3ma, BmMcaHHas B LIMJIMHID,
onucaHHas okojo LwinHapa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl 10cKOCThIO. [IoHATHE MHOTOIpaHHHKA, OIIMCAHHOTO OKOJIO cepsl, cepsl, BOMCAHHON B
MHOT'OTPaHHMK WJIN TEJIO BPALCHMUSL.

[Tnomans MOBEPXHOCTH HMIIMHIpPA, KOHYca, miomans chepsl u e€ vacreir. [logobue B
npoctpancTBe. OrHomieHHe O0O0BEMOB, TIUIOIMIANCH TOBEPXHOCTEH TOMOOHBIX  QUTYp.
[Ipeobpa3oBanue mnonodbus, romorerus. PemeHue 3amad Ha IJIOCKOCTH C HCIOJBb30BaHHUEM
CTEPEOMETPUYECKUX METOJIOB.

IloctpoeHne cedyeHHid MHOTOTPAHHMKOB U TEJl BPALEHUSA: CEUEHUS LWIMHIPA
(mapayuiebHO W TMEPHEHIUKYJISPHO OCH), CEYEHHUs KoHyca (IapaleIbHOE OCHOBAHMUIO M
IpoXoJsdllee Yepe3 BEpLIMHY), CeUeHUs ILIapa, METOJbl IMOCTPOEHUs] CEYEHUH: METOJ CIEIOB,
METOJl BHYTPEHHETO POCKTUPOBAHUS, METO IIEPEHOCA CEKYILEH IIIOCKOCTH.

13. BekTOpBbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpocTpancTse. Onepanuu Haja BeKTopamu. BeKTopHOE YMHOXKEHUE BEKTOPOB.

CpoiicTBa BekTOpHOro yMHOXeHMs. IIpsiMoyrosnbHas cucTeMa KOOpAMHAT B
IPOCTPAHCTBE.

Koopaunatsl Bektopa. Pasnoxenue Bekrtopa mo 0Oasucy. KoopamHaTHO-BEKTOpPHBIN
METO/J| IIPY PELLIEHUU N'€OMETPUYECKUX 3a1a4.

14. JIBu:keHNs1 B IPOCTPAHCTBE

JBwxenust npocrpancTBa. OtoOpaxenus. J[BuwxeHus u paBeHcTBO ¢uryp. OOmume
CBOMCTBA JBW)XCHUN. BHIbl NBHKEHHN: NapajIebHBIA NEPEHOC, LEHTpalbHAsi CHUMMETPHS,
3epKajibHasi CHMMETPHSI, TIOBOPOT BOKPYT Mpsimoii. [IpeodpazoBanus momodus. [Ipsmas u chepa
Ditnepa.
15. I'pa¢, cBsa3HbIi rpad, nyTH B rpade:

Hukiter 1 ienu. CteneHp (BaJICHTHOCTH) BepIuHEL. ['padsl Ha mutockocTh. JlepeBssi.

Ciydaiinbple 3KCIIEPUMEHTHI (OIBITHI) U Cly4yailHble COOBITUS. DIE€MEHTapHbIE COOBITHS
(ucxonbl). BeposTtHocTh ciay4yaiiHOro COOBITHS. BIM30CTh YacTOTBI M BEPOSITHOCTU COOBITHUH.
Cry4aiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HaJx COOBITHAMHU: TIEpecedeHre, 00beIMHEHUE, IPOTHBOIOJIOKHBIE COOBITHSI.

Huarpammsl Diinepa. opmyina ciokeHus: BEpOATHOCTEN.
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VY cioBHas BEPOATHOCTb. Y MHOKEHUE BEPOSATHOCTEN. J[epeBO CiIydyallHOTO SKCIIEPUMEHTA.

®opmyna noiaHo# BepostHocTu. Dopmyra baiteca. HezaBucumbie coObITHS.

bunapHplii  cioyyailiHpli  ONBIT (MCIHBITaHHE), Yyclex U Heyjnadya. HesaBucumbie
ucnbiTanns.Ceprs He3aBUCUMBIX MCIBITAHUN 10 TIEPBOTO ycrexa. [lepectaHoBKH U (pakTopua.
UYucno coueranmii. Tpeyronpauk [lackans. @opmyna 6uaoma HeroToHa.

Cepust He3aBucUMBIX ucnblTaHud  bepHymmu. CiyyailiHplii BbIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

Cnyyaiinas BenuunHa. Pacnpenenenue BeposiTHOcTed. JluarpaMma pacnpeneseHus.
Onepaunyu Hax cioydyalHbIMM BenuuuMHamu. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacripeiesieHuil, B TOM 4HCiIe TeOMETPHUECKOe U OMHOMUAIIBHOE.

CoBMecTHOE pacnpeleseHHe JByX CIy4alHbIX BenuuuH. HesaBucuMble citydaiiHble
BEJIMYMHBI.

MatemaTuueckoe OXHUAAHWE CIydalHON BenuuyuHbl (pacupenenenus). llpumepst
IPUMEHEHUS MAaTeMaTU4YecKOoro OXuJaHus (cTpaxoBaHue, Jjorepes). MaremaTuueckoe
OKU/aHue OMHApHOM ciy4aiiHOM BenMuuHbI. MaTeMaTH4ecKOoe OKUIAHHWE CYMMBbI CIy4YaiHbIX
BEJIMYMH. MaTeMaTHuyecKoe O’KHU1aHue FeOMETPUIECKOr0 U OMHOMHAIILHOTO pacipeaeIeHUH.

Jlucniepcuss M CTaHAAPTHOE OTKJIOHEHHWE CIIydyallHOH BeJIMYMHBI (paclpenesieHus).
Jucnepcuss OMHapHOM ciydallHOW BelnMUYMHBI. MaTeMaTH4ecKoe OXHIaHHE MPOU3BEICHUS U
JUCIIEPCUsl CyMMBbl HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus u cTaHAapTHOE OTKIOHEHHE
OMHOMUANBHOIO pacnpenesnenus. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE I'€OMETPUUYECKOIo
pacrpeneieHus.

HepasencrBo YeObiméBa. Teopema YebObiméBa. Teopema bepnymnu. 3akoH OousbLiux
yucen. Bbibopounslii MeTon wuccienoBaHuid. Bwibopounblie xapakrtepucTuku. OlieHuUBaHHE
BEPOSITHOCTH COOBITHS 11O BEIOOPOUYHBIM J1aHHBIM. [IpoBepka MpOCTEHIINX TUIOTE3 C HOMOIIBIO
W3YYEHHBIX paclpeaeIeHui.

HenpepeiBable ciydaiinble BenuuuHbL. [IpuMepsl. DyHKIMS IUIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeleNeHHMe M €ro CBOMCTBA. 3aJaud, NPUBOJAIIUE K
[IOKAa3aTeIbHOMY pacHpelleleHuIo. 3aJaul, MNPUBOJALIME K HOPMAJIbHOMY paclpeeseHUIo.
@OyHKIUS TIOTHOCTH BEPOSTHOCTH IIOKA3aTENBHOTO pachpereneHus, (YHKIHS IUIOTHOCTH
BEPOATHOCTH HOpMajibHOro pacnpeaeneHus. OyHKIMSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacrpeneieHus.

ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITMH. 3ajauu, HPUBOAALIME K
pacnpeznenenuto Ilyaccona.

KoBapuanuss nByx ciydaitHeix BenuuuH. KoadduuueHT nuHeHHOW KOppemsiuu.
CoBmecTHbIe HaOMIOIEHUS BYX BeIMuuH. BeiOopouHsblit ko3¢ dunuent koppemsiuuu. Pasnuune
MEXAY JIMHEMHOW CBA3BI0 M IIPUYMHHO-CIEICTBEHHOM CBs3bI0. JIMHENHas perpeccusi, METOX
HAaUMEHBIINX KBAJPaTOB.
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4. OFBEM YYEBHOI'O ITIPEJMETA U BU/Ibl YYEEHOM PABOTHI

Buj yueOHoli padoThI

O0beM B yacax

O0beM yueOHOro npeamera

369
B TOM YHCIIE:
OCHOBHOE CO/Iep)KaHUE: 292
— VYpok 186
— IlpakTuueckue 3aHATHA 106
[TpodheccrnonanbHO-OPUEHTUPOBAHHOE COAEPKAHUE (CO/Iep:KaHne 20
IPUKIATHBIX MOJYJIEH):
— VYpok 10
— IlpakTuueckue 3aHATHA 10
Koncynpranuu (mepen sK3aMeHOM) 2
CamocTosTenbHas paboTa (Bcero) 51
IIpomeskyTouHasi aTTecTanus B popme IK3aMeHa 4
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5. TEMATHYECKOE ILTAHUPOBAHUE YUYEFHOT'O ITIPEJMETA OVILII 03 MATEMATHUKA (YIJIYBJIEHHBI YPOBEHD)

Ne HaumenoBanme
2316108 1 TeM | O6bem Coaep:xkanue yueOHOro Matepuaja v ¢oOpMbl OPraHU3aluHu AesATeJbHOCTH

n/n p o0y4arommxcst OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00yYaI0IINXCS

y4eOHOro 4acoB

npeaMera
Pa3pnen 1. Anreopa
1.1 | Yucaau 24/8 | Ypok

BbIHC/ICHUSL. 1. Panmonansuele aucna. [IponeHTsI. OnepupoBaTh MOHATUAMH: PAlMOHATBLHOE YHCIO, OECKOHEYHAS

Harypanbnsie u nensle uncna. OOBIKHOBEHHBIE U JECATHIHBIE ApOOH,
OeckoHeuHble epuoandeckue nqpoodu. [Ipumenenue apodei u
IIPOLIEHTOB JUIsl PELICHUs] IPUKIIAAHBIX 3a/1a4 U3 Pa3JIUYHbIX OTpacieu
3HAHUW U PEaTbHOU JKU3HU.

nepuoanvccKas ,I[p06L, MIPOLCHTHI;

2. JelictBuTenbHble uucia. PanuoHanpHble W MppalMOHalbHbE uyucia. | MppauuonanbsHOe 5 JIECTBUTEIILHOE 4HUCJIO; MOZYJIb
ApupmeTndecKre onepanyy ¢ ACHCTBUTEIBHBIMU 4YHCIaMH. Moaynb | JEHCTBHTENBHOTO UHCIA; WCIOAB30BAaTh OSTH TOHATHS IIPH
JIEICTBUTENIBHOTO YHCIIA U €T0 CBOWCTBA. MIPOBEJCHUH PAacCyXICHUH M JOKa3aTelbCTB, IPUMEHATh OPOOH 1

IOPOLEHTHl Ui PEHICHUS MPUKIAJHBIX 33Ja4 U3 Pa3IHYHBIX
oTpaciel 3HaHWHA W peanbHOW >KU3HH. CBOOOTHO OMEpHUpPOBATH
MOHATHSAMH: pPalMOHAIBHOE YHCIIO, OECKOHEYHas IepuogudecKas
IpoOb,  NPOLEHTHI, HMPPALMOHAILHOE  YHCIIO, MHOXECTBa
parMoHaIbHBIX U JIeHCTBUTENBHBIX qrcen, MOJyJIb
JEUCTBUTEIILHOTO YHCIIA.

3. Apudmernueckuii KOpeHb HATYpaJIbHOM CTENIEHH U €r0 CBOWCTBA. ®dopMyIHpoBaTh, 3alKMCHIBATh B CHMBOJIMYECKOH (opMme H
HCTOJB30BaTh CBOMCTBA KOpPHA N-OH CTENEHH Ui
peoOpa30BaHMs BBIPAKECHHUH.

4. CreneHb ¢ palMoOHAJBHBIM M JCHCTBUTEIBHBIM IOKa3aTelsIMH. | POpMyNUpOBaTh  OINpEJeNieHHEe CTENeHH C  PalHOHAIBHBIM
CremneHs ¢ palMOHAJIbHBIM IIOKa3aTeJIeM H €€ CBOﬁCTBa, CTCIICHb C | rToKa3aTeiIEM. Bemonuste Hpeo6pa3oBaHHg YUCJIOBBIX
ACUCTBUTCIILHBIM IIOKa3aTEJIEM. BBIPKEHUI, COMEpKAIMX  CTENEHH  C  PalMOHAIBHBIM

MOKa3aTeNIeM.

5. Jlorapugwm gncna. CoiictBa norapudma. JaBatp ompeznencHue norapudma uncia. Mcmons3oBaTh CBOHCTBA
sorapuMoB IS TIPEOOpa30BaHUs JTOTaAPHU(PMUYCCKUX BRIPAIKCHUN.

6. JlecaTHYHBIE U HAaTypaJlbHbIE JTOTapU(MEI. JlaBaTh onpeneneHne JeCATHIHOTO U HaTypaJIbHOTO Jorapudma.

7. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJCPKAHME: JlaBaTb ompeneneHus cuHyca, KOCHHyCa, TAaHM€HCA W KOTaHTEHCa
CHUHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCIOBOTO apTryMEHTa. YHCIOBOTO apryMeHTa;

8. CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC YHCIIOBOTO apTyMEHTa. JlaBaTh ompeneneHus cuHyca, KOCHHycCa, TaHT€HCA U KOTaHTEHCa

YHCIOBOTO apryMeHTa;
9. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO apryMeHTa. JlaBaTh onpeneneHus apKCHHyca, apKKOCHHYCa U apKTaHTeHCa

qucia.
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10.

IIpodeccHoHalbHO OPHEHTHPOBAHHOE COJCP:KaHHe.

KommnekcHple uncna. ApudmMeTndecknue onepanuy ¢ KOMITIEKCHBIMHU
yucinaMu. AnreOpandeckas W TPHTOHOMETpHYecKass (OpPMBI 3aIHCH
KOMIUIEKCHOTO YHCIIa.

OnepupoBaTh MOHATHUSAMH: KOMIUIEKCHOE YHCIO H
MHOXKECTBO  KOMIUIEKCHBIX  umces.  IIpeacTtaBisTe
KOMILTEKCHBIE qrcia B anredpanmyecKon u
TPUTOHOMETPHUIECKON dopme. BemonuaTte

apI/I(I)MCTI/I‘IeCKI/IC ornepanu ¢ HUMHU.

11.

W306paskeHre KOMIUIEKCHBIX 4YHCEJ Ha KOOPAMHATHOHM IUTOCKOCTH.
®dopmyna Myaspa. Kopau n-oif ctenenn U3 KOMIUIEKCHOTO YHCTA.

N306pakaTh KOMIUIEKCHBIE YHCIIa Ha KOOPJMHATHON IUIOCKOCTH.
[Mpumenste ¢Gopmyny MyaBpa W mHoIydyaTh NpENCTaBICHHE O
KOPHAX N-0if CTeNeH! U3 KOMIUIEKCHOTO YHCTIa.

12.

HpI/IMeHCHI/IC KOMIUICKCHBIX 4YHCCI I PCHICHUSA (I)I/ISI/I‘ICCKI/IX u
TCOMCTPUICCKHUX 3aaay.

3HAKOMHUTHCS C IpuMepaMu NPpUMCHCHHUS KOMITJICKCHBIX YUCCIT I
peuicHusA recOMETpUICCKUX U (1)I/I3I/I‘ICCKI/IX 3a1a4.

IIpakTHyeckoe 3aHATHE

13. [IpuMeHeHNEe TPU3HAKOB JAETMMOCTH IEJIBIX YHCeN, HaumOompmmi | OnepupoBaTh MOHATHSAMH: HATypalbHOE ¥ IIEJI0€  YHCIIO,
o0mwmit nenurens (manee - HOJ[) v Hanmenbluee oOuiee KPaTHOE | MHOXKECTBO HATYpaIbHBIX M IEIBIX 4YHCeNl. MCHOib30BaTh
(mamee - HOK), ocratkoB mo moxymo, anropurma Epxmmma s NPU3HAKK JETMMOCTH LEIBIX YHCENT; OCTAaTKu mo Moayio; HOJ u
PCIICHI 3a71a" B ICMBIX HHCTIAX. HOK HaTypanbHbIX uMcen; anroputMm EBkauaa ans pemeHus
3amad. 3amuchIBaTh  HATYpalbHBIE dYHclIa B Pa3IHMIHBIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
14. Crenenp ¢ uensiM nokazatesneM. bunom Heiorona. Mcnonb3oBanue | 3HaTh ONpEeesieHUE U CBOMCTBA CTEMEHU C LIEJIBIM MOKA3aTeNEM.
momxoaamie (GopMBI 3almUCH NEHCTBUTENBHBIX YHCET IS PEIICHUS
MPAaKTUICCKUX 32144 U TPEICTaBICHUS TaHHBIX.
15. [Tpubamxennsle BbraucieHus. [lpaBuna okpyrieHus, npukuaka u | Mcmonb3oBaTh IpUOITMKEHHBIE BBIYUCIICHUS, IpaBUiIa
OIIEHKa Pe3yNbTaTa BHIYUCICHUH. OKpYTJICHUS, IPUKUIKY U OIIEHKY pe3yJbTaTa BEIYUCICHHUI.
16. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COEeP:KaHUe: 3HAKOMUTHCSI C IPUMEpPAMU MTPUMEHEHUS KOMIUIEKCHBIX YHCEN IS
[IpuMeHNTH KOMIUICKCHBIC YUCTIa U PEIICHHS 3a1ad. peIIeHNs TEOMETPHUUSCKUX U (PU3MYESCKIX 3a1a4.
1.2 | YpaBHenus n 40/18 | Ypoxr
HEpPaBCHCTBA. 17. ToxaecTBa U TOXKAECTBEHHbIE NMPeoOpa3oBaHud. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCHIIbHBIE ypaBHEHHS U ypaBHeHHs-cleacTBus. | OnepupoBaTh MOHATUSMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHcTBO, penreHre HEpaBEHCTBA. PaBHOCHJIBHBIE ypaBHCHHS u YpaBHEHHUSI-CIICIICTBHS,
PaBHOCHIIEHBIC HEPAaBCHCTBA;
18. OCHOBHBIC METOIBI pEIICHHS IEIBIX H JIPOOHO-palMOHATBHBIX | OmepupoBaTh MOHATHUSMH MHOTOWICH OT OJHOW NEpEMEHHOM,

YpaBHEHUHA M HEpPaBEHCTB. MHOroujeHbl OT OJHOW NEepEeMEHHOMU.
JleneHne MHOroujeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MsHorousneHsl ¢ uenbiMu koddduipentamu. Teopema Buera.

€ro KOpHH; MPUMEHATH JIeJICHHEe MHOTOWIEHAa HAa MHOTOYJIEH C
ocTaTkoM, Teopemy. be3y u reopemy Buera j1s pemienus 3aaad.
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19.

Pemenne cucrem JIMHEHHBIX ypaBHeHUH. Marpuna CUCTEMBI
JUHENHBIX ypaBHeHHil. Omnpenenurens MaTtpulbsl 2 X 2, €ro
TEOMETPUYECKUI CMBICT U CBOICTBA, BBIYHCIECHUE €r0 3HAYECHHS,
INPUMEHEHHE ONpEAeNUTeNs. Uil PpEHICHUS CUCTEMBl JIMHEHHBIX
YpaBHEHUH.

OnepupoBaTh TOHATHUSAMU: CHCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONpeAeIuTeNlb MaTpULbl. Mcnonb30BaTh CBONCTBA
onpenenurens 2 X 2 g BBIYMCIEHHS €r0 3HAUEeHHUs, IPUMEHSTh
OIPEACNIUTENH I PELIECHUSI CUCTEMbI JIMHEHHBIX YPaBHEHUM.

20. CucremMa M COBOKYIHOCTh ypaBHEHHMH M HepaBeHCTB. PaBHocmibHble | OnepHpoBaTh MOHATHAMU: CUCTEMa U COBOKYIHOCTh YpaBHEHUIl U
CHUCTEMBI U CUCTEMBI-CIIeICTBH. PaBHOCHIIbHBIE HEPABEHCTBA. HEpaBEHCTB,  pEUICHHE  CHUCTeMBl  WJIH  COBOKYIHOCTH;
PaBHOCWIIBHBIE CHCTEMBI U CHCTEMBI-CIICICTBHSL.

21. VYpaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupate  crmoco0  pemieHHs  ypaBHEHMH W HEpaBEHCTB,
COJeprKaIUX MOIYJIH U ITapaMeTphI

22. HppanuoHansHble YpaBHEHHS. HaxonuThk pemeHHss HpparMoHAIbHBIX YPAaBHEHHH C ITOMOIIBIO
PaBHOCHIIBHBIX II€PEX00B MIIN OCYILIECTBIISIS IPOBEPKY KOPHEH.

23. OCHOBHBIE METO/IbI PEILICHUS] HPPAIMOHAIBHBIX YPaBHEHUI. Pematp wppanmoHaibHBIE W KOMOWHMPOBAaHHBIE YpPaBHEHHS, C
MIOMOIIBIO PABHOCHIIBHBIX IIEPEXO/IOB.

24, OCHOBHBIE METO/IbI PEIICHUS] HPPAIMOHAIBHBIX HEPABEHCTB. PemaTs nppanuoHagbHbIe 1 KOMOMHIPOBAaHHBIE HEPABEHCTBA,

C TIOMOIIbI0 PAaBHOCHIIBHBIX IIEPEXOI0B.
25. [TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHUH, COAEPXKAIIMX CTETIEHH M | BBHITOIHATH MpeoOpa30oBaHMs YNCIOBBIX BHIPAXKCHHH, CONEPIKAIINX
KOpHH. CTETICHH C pallMOHAIbHBIM IOKa3aTeIeM.

26. IToxa3aTenpHbIC ypaBHEHHUS. Hcnonb3oBaTh EQPOBBIE pecypchl ISl TIOCTPOCHUS rpaduka
TIOKa3aTeIbHON (DYHKIMN U U3ydeHus e€ cBoicTB. HaxomuTs
pEIICHNS [T0KAa3aTeIbHBIX YPaBHEHUH.

27. OCHOBHBIE METOJIbI PELICHUS [TOKA3aTENbHBIX YPABHEHUMN. [IpuMeHATh CBOHCTBA TOKa3aTEIFHOW (YHKINH K PEIICHUIO
[I0KAa3aTeJIbHbIX YPABHCHUM.

28. OCHOBHBIE METO/IbI PEIICHUS [TOKa3aTeIbHBIX HEPABEHCTB. [TpuMeHsITH CBOWCTBAa IMOKa3aTeNbHOM (YHKIMM K pELICHHIO
MoKa3aTeIbHBIX HEPAaBEHCTB.

29. Jlorapudmmyaeckue ypaBHCHHS. HaxonuTs pemreHus 10rapupMIIecKux ypaBHEHUH

30. OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUIECKUX YPAaBHEHUH. Haxoaute pemenus: norapu)MUYECKUX ypaBHEHHH C MOMOUIBIO
PaBHOCWJIBHBIX IIEPEXOI0B MIIM OCYIIECTBISISI IPOBEPKY KOPHEH

31. OCHOBHBIC METOMBI PEIICHUS JIOTAPUPMHIISCKIX HEPABCHCTB. [IpumMeHATH cBO¥CTBA ToTapU(PMUIECKON QYHKIIMN K PEIICHUIO
Jorapu()MHUIECKHX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBL. [TpuMeHsITh OCHOBHBIE ~TPHUTOHOMETpPHYECKHE (QOPMYNBI  JUIs
peoOpa30BaHMsl TPUTOHOMETPHUYECKUX BBIPAKECHHH.

33. OCHOBHBIE TPUTOHOMETPHUIECKNE (POPMYIIBL. [IpuMeHATH OCHOBHBIE TPHUTOHOMETpPHYECKHE (QOPMYNIBI  JUIs
mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAYKCHUH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEPAKAHME: [MpumensaTh (HOpMysIBI TPUTOHOMETPHU JUIS PELICHHS OCHOBHBIX
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OCHOBHBIE METO/bI PELLIEHUS] TPUTOHOMETPUYECKUX YPABHEHUM.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

35. OCHOBHBIE METOABI PEIIEHHS] TPUTOHOMETPUYECKHX HEPABEHCTB. [TpumensaTe (HopMyNIBI TPUTOHOMETPHU JUIA PEIICHHS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.
36. OT0Op KOpHEHl TPUrOHOMETPUYECKHX YpaBHEHUIl C TOMOLIbI0 | Pemare TpUroHOMETpUYECKHE YPaBHEHUS W OCYILIECTBIISTH

TPUTOHOMETPUIECKOH OKPY>KHOCTH.

0TOOp KOPHEH ¢ TIOMOIIBI0 TPUTOHOMETPUIECKON OKPY>KHOCTH.

IIpakTHyeckoe 3aHATHE

37. Pemenne nokasarenpHblX ypaBHEHUM Haxomuts penieHus oka3aTeabHbIX YPaBHEHU.

38. Pemenne morapupmMudeckux ypaBHCHAH

39. [Tpeobpa3oBaHye TPUTOHOMETPHIECKUX BBIPAKECHHUH. [MpumensaTe (HopMyNBI TPUTOHOMETPHU JUIA PEIICHHS OCHOBHBIX

TUIIOB TPUTOHOMETPUYECKUX YPaBHECHUN

40. IIpodeccuoHaIEHO OPHEHTHPOBAHHOE COJIEPAKAHME:

Pemenne TpUrOHOMETPHYECKUX YPABHEHH. CBo0OOJHO  OmepHpOBaTh  IMOHSATHEM:  TPHUTOHOMETPHUYECKOE
yYpaBHEHHE, NPHUMEHATh HEOOXOAMMBIE (OPMYNBI IS PELICHUS
OCHOBHBIX THIIOB TPHTOHOMETPHUYECKHX YPaBHEHU;

41. Pewenne TpuroHoMeTpUUECKUX HEPABEHCTB.

42. OCHOBHBIE METO/IbI PEIICHUS CUCTEM KOMOMHMPOBAHHBIX YPaBHEHUH. HaxomuTe  pemieHuss CHCTEM M COBOKYIIHOCTEH  HEJBIX
OCHOBHBIE ~ METOABI  pEHIEHUS CHCTEM M COBOKYMHOCTEH | PallMOHANBHBIX, HppalvOHAIIbHBIX, MOKa3aTeIbHBIX u
palyoHaIbHBIX, HppaloOHAIIbHBIX, MOKa3aTeIbHbIX 1 | Jorapu()MHYECKUX ypaBHEHUH 1 HEPABEHCTB.

Jorapu(MHUECKAX yPaBHEHHUH.

43. Pemenne mnpuknagHbIX 3aJad ¢ IOMOLIBIO CHCTEMBI JIMHEHHBIX
ypaBHeHUH. MccienoBaHne NOCTPOEHHON MOIENN € TIOMOUIBI0 MaTPHIL
U ONPEICIIUTENEH.

44. Pemenne noctpoeHne MaTeMaTHYECKUX MOJENEH pealbHON CUTyallud
C THOMOIIBIO ypaBHEHHH U HEpaBeHCTB. lIpuMeHeHUE ypaBHEHHH H
HEPaBEHCTB K PEIIEHUIO MaTEMAaTUYECKHX 3a/1a4 U 33434 U3 pa3IHIHbIX
oOnacTeil HayKu M peabHOM KHU3HH.

45. IIpumeHeHue ypaBHEHHMM, CUCTEM M HEPAaBEHCTB K pelleHuro | [IpuMeHATh cucTeMbl ypaBHEHUN K PEUICHUIO TEKCTOBBIX 3aJad U3
MaTeMaTHYeCKUX 3ajad M 3a/7ad U3 Pa3IUUHBIX oOjacTell HayKd M | pasNW4HbIX  oOjacrell  3HaHMH U pealbHOU JKU3HU,
peanbHOM JKU3HU, HHTEPIPETalHs MOTYyYEHHBIX pPe3yIbTaToB. HHTEPIPETUPOBATH MOIyYEHHBIE PEILICHHUS.

1.3 | ®yHKnuu " 18/8 | Ypok
rpaguku 46. OyHknwus, cnocoOsl 3aganus GyHKun. B3anmuo oOpatable pyHKIHU. | OnepupoBaTh HOHATUSAMH: (YHKIHS, CIOCOOB! 3aaHus (HYHKINN;
Kommnosumust pynkumii. ['paduk GpyHkuumm. B3aUMHO o0parHble (QYHKIMH, KOMIO3uUus GYHKIUH, rpaduk
GbyHKIUH
47. CpoiictBa ¢(yHkuuu. O0nacTh omnpeneseHus: ¥ MHOXECTBO 3HayeHWil | OnepupoBaTh MOHATUSIMU O0JACTh ONPENEJCHUS U MHOMXECTBO

¢yukmun. Hynu ¢ynkium. IIpoMexXyTKH 3HaKOIIOCTOSTHCTBA. UeTHbIE 1
HeuetHsle QyHknun. Ilepmommueckne Qynkumm. IIpomexyTku
MOHOTOHHOCTH (QYHKIMHA. MaKCUMyMbl W MHHHUMYMbBI (QYHKIHH.

3HaYCHNH ¢byHKINH, HYJH ¢byHKIMH, MIPOMEXYTKH
3HAKOIIOCTOSHCTBA. BBINONHATH 3J€MEHTapHbIC NpeoOpa3oBaHUs
rpapukoB (yHKIUHA. 3HATh W yMETh JOKAa3blBaTh YETHOCTH WIIH
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HauOosnbIiiee 1 HAUMEHBIIIEE 3HAUCHUS (PYHKI[UH HA TIPOMEKYTKE.

HEY€THOCTh  (YHKIMH, MEPHOANYHOCTh (GYHKIMH HAXOIUTh
MIPOMEXXYTKH MOHOTOHHOCTH (DYHKIIHH, MAKCUMYMBI I MUHUMYMBI
¢yHKIMM, HawOonbllee W HaWMEHbIIEEe 3HAUYEeHHE (YHKIMM Ha
MIPOMEKYTKE.

48. JluneiiHas,  kBaapatuuHas W JApoOHO-IMHeWHas  ¢yHKuuMW. | OnepupoBaTh MOHATHAMU: JIMHEHHAs, KBaJpaTH4YHas, IPOOHO-
DIeMEHTapHOE UCCIICIOBAHUE U MOCTPOCHHUE UX TPAPUKOB. JUHEWHAs U CTeTICHHAs! (DYHKITHH.

49. CreneHHass (GYHKOMS C HaTypaJbHBIM W IIE€IbIM MOKazaTeneM. Ee | @opMynmpoBaTh W WUTIOCTPHPOBATH TI'paUuecCKH CBOWCTBA
cBoiictBa W rpaduk. CBOHCTBa M TpapuK KOPHSA N-OH CTCIEHW Kak | JMHEHHOH, KBagpaTHYHOW, JPOOHO-TMHEHHOH W CTENCHHOW
(GyHKIMM 00paTHOM CTETIEHH C HAaTypaJIbHBIM MOKa3aTEIIEM. ¢GyHKIMHA. 3HATH ONpENeNICHWE M CBOWCTBA CTEHNEHH C LEIBIM

MIOKa3aTeJIEM.

50. [MokazatenbHass u Jorapupmudeckas (GyHKIMH, WX CcBoWcTBa U | Vcmonmb3oBaTh LU(POBBIE pecypchl ISl MOCTPOEHHs TIpaduka
rpaduxn. Ucnonbszosanue rpadukoB  GyHKUMEA IS PEMIEHMS | roka3aTenbHOM (GYHKIMM M HM3ydeHHs & CBOHCTB. CTpOHTH
YPaBHCHUH. rpaguk  yorapumMuUecKoii  GyHKIMHM ~Kak = oOpaTHOW K

MOKa3aTeIbHOM W HCIIONB30BaTh CBOWCTBA JOTApU(MHIECCKOH
GbyHKIMM Uit pemieHWs  3a7a4.  [IpUMeHATh  CBOMCTBA
MOKa3aTedbHOM M JorapuMUUYEcKOr (QYHKIMH K pEIICHHIO
MIOKa3aTeIbHBIX 1 JIOTAPH(PMUIECKIX HEPABEHCTB.

51. TpuronoMeTprdeckas OKpy>KHOCTb, OTIPEACICHIE PemaTh TPUTOHOMETPUYECKHE YPAaBHEHHS M OCYIIECTBIATH OTOOD
TPUTOHOMETPUIECKIX (PYHKIHI YHCIOBOTO apryMeHTa. KOpPHEH ¢ HOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

52. IIpodeccuoHaIbLHO OPEHTHPOBAHHOE CO/IEPKAHME: Hcnonp3oBaTe mHU(POBEIE pecypchl U MOCTPOCHUS TPapUKOB
TPUTOHOMETPHUYECKHE (DYHKIHH, HX CBOWCTBA U Ipa(uKy. TPUTOHOMETPUYECKHX (PYHKIUH U U3YUEHHS UX CBOWCTB.

53. TpuronoMmerpryeckne pyHKINH, UX CBOMCTBA U IPaUKH. Hcnonp3oBaTh IUQPOBEIE pecypechl Uil HOCTPOCHUS T'padUKOB

TPUTOHOMETPUYECKHX (PYHKIMH 1 U3y4EHHS UX CBOWCTB.

54. I'padmueckne MeTOIBI peIIeHUs YpaBHEHHH 1 HEPABCHCTB.

I'padmaeckre MeToaBI pemIeHNS 3a4a4 C TapaMeTpaMu.

IIpakTHyeckoe 3aHATHE

55. IIpodeccuoHaIbLHO OPEHTHPOBAHHOE CO/IEPKAHME:
3JIEMEHTapHbIe IpeoOpa3oBaHus rpahMKoB QYHKIIHH.
56. I'padux kommozummu ¢GyHKOuil. 'eomMmerpudeckne oOpa3sl ypaBHEHHHA
1 HEPaBEHCTB HA KOOPAWHATHOH IIIOCKOCTH. Crpouts TpadUKH  KOMMO3MIMK (PYyHKIMH ¢  HOMOIIBIO
JJIEMEHTAPHOTO MHCCJIEJIOBAaHUS M CBOWCTB KOMIIO3UIIMH JABYX
dyHKuHii;
57. Pemenne 3amay. @OyHKIMOHAIBHBIE 3aBUCUMOCTH B  PEAJIbHBIX
mporeccax U siBIeHUAX. [ paukn peambHBIX 3aBUCHMOCTEH.
58. Pemenne mpukimagHeIx 3agad. Mcmons3oBanne rpaduKoB GpyHKIHHA I
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1.4

Haugana
MaTEMaTHYECKO
ro aHajIu3a.

36/18

HCCIIEIOBaHMs MPOLIECCOB U 3aBHCUMOCTEH, KOTOphIe BO3HUKAIOT IMpPHU
PEILIeHUH 33134 U3 APYTUX YIEOHBIX MPEIMETOB M PEANBHON KHU3HH.

Ypox

59. [TocnenoBarebHOCTH, CIIOCOOBI  3alaHusl  IoOCieAoBarenbHOCTEH. | OnepupoBaTh  MOHATHSAMH:  IOCIENOBAaTENBHOCTb,  CIIOCOOBI
Metox MareMaTH4eCKOM MHAYKOUHM. MOHOTOHHBIE WM OTPAaHMYEHHBIE | 3aMaHMs IIOCIEAOBATENHLHOCTEN; MOHOTOHHEIE H OTpaHNYCHHBIC
IIOCIIEJOBATCIIBHOCTH. I/ICTOPI/UI BO3HUKHOBCHHSA MAaTEMAaTHUYCCKOI'O MOCJIEA0BATEIbHOCTH; HCCIIeI0BaTh MOCIeO0BaTEIbHOCTH Ha
aHaJIM3a KaK aHajn3a 0ECKOHEYHO MalIbIX. MOHOTOHHOCTb H OIPaHHYCHHOCTb.

60. ApudmeTnaeckas 1 TeOMETPUIECKast IPOTPECCHH. JlaBath ompezneneHne apu(YMETHIECKOH M T'€OMETPHUCCKOM

IIPOTPECCHHU.

61. Bbeckoneuno yObIBaromias reometpudeckas nporpeccusi. Cymma Jloka3piBaTh CBOICTBa apu(METHUCCKOW U TECOMETPUYCCKOI
OeckoHeYHO yOBIBarOIIel TeOMeTpHIECKOH nporpeccuy. JINHEHHBIA 1 | POTPeccHd, HAXOAWTh CYMMYy WICHOB IIPOTPECCHH, a TakKke
SKCIIOHEHIMAIBHBIN pocT. Hucio e. @opMyiia CI0KHBIX IPOLIEHTOB. CyMMy WICHOB OCECKOHEYHO YOBIBAalOLIed TIeoMEeTpHYEeCKOn

IIPOTPECCHH.

62. HenpepriBHble ¢yHKINE ¥ uX cBoWicTBa. Touku pa3pbiBa. CBoiicTBa | OnepupoBaTh HOHATHSIMH: (YHKIUS HEMpPEpHIBHAS HA OTpe3Ke,

(QyHKIMH HEPEPBLIBHBIX HAa OTPE3KE. TOYKa paspbiBa (QYHKIMH, acUMITOTa Tpaduka (QyHKIUH.
[TpumeHsTh CBOICTBa HENPEPHIBHBIX (YHKIMHA Ul  pEIIeHUs
3a1ay.

63. AcuMITOTHI rpaMKOB QYHKIHUH.

64. IMpousBomnast  ¢ynkuun. Ompenenenue. Ilepas wu  Bropas | OnepupoBarh IOHATHSAMHU: TiepBasi W BTOpas IMPOU3BOIHBIC
MPOU3BO/IHBIE (DYHKLIUH. byHKIHN;

65. leomerpraecknii ¥ (U3UUECKUI CMBICT TPOU3BOAHOW. YpaBHeHHE | [IOHUMATh QU3MUYECKUA M TEOMETPHUYCCKUIA CMBICT MPOM3BOTHOM;
KacarenbHOH K rpaduky QpyHKIuH. 3aIMCHIBATH ypaBHEHHE KacaTeJIbHOM. Hcnons3oBate

TEOMETPUYECKHA ¥ (U3UUECKHH CMBICT MPOM3BOTHON  JUIA
peleHus 3a1auy.

66. [TpowsBomuble 3nmeMeHTapHBIX GyHKOWHA. Ilpom3BomHas cyMMmBbl, | BEUHCIATE TPOW3BOJHBIE CYMMBI, NPOW3BEACHHS, YACTHOTO H
MIPOU3BEACHHUS U YaCTHOTO. CIIOKHOH (DyHKITHH.

67. [TpousBoaHast KOMITO3UIUH (HYHKIHH. Crpouts rTpadmk  KoMno3unuu  (QYHKIUMH € [OMOUIBIO

JJIEMEHTAPHOTO UCCIEN0BAaHUS X CBOWCTB KOMIIO3HIINY.

68. [lpumenenne TpoOW3BOAHOM K  HcciemoBaHmio  (GyHKOWH  Ha | Mcrmonp3oBaTh MPOW3BOAHYIO IS HCCIENOBaHHWA (QYHKIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.

69. Haxoxnenne HanOoONbIIero ¥ HAaMMEHBIIEr0 3HAauYeHWH HenpepbiBHOH | HaxoauTh HaumOojbliee W HauMeEHblLIee 3HAYCHUS (QYHKIUU
(yHKIMH Ha OTpE3Ke. HETIPEephIBHOH Ha OTpe3Ke, CTPOUTh Tpaduku (YHKOUH Ha

OCHOBaHMH IPOBEAEHHOTO HUCCIEIOBAHUS.
70. [TepBo0Opa3Hast, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OmnepupoBaTh MOHATHAMH: IIE€pPBOOOpa3HAs M  ONpENCIEHHBINA
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HHTETpal.

71. [TepBooOpasnsie 3nemeHTapHbIX ¢GyHKIMHA. [IpaBmia HaxoxaeHus | HaxoanTs mepBooOpasHbIe 371€MEHTapHBIX QYHKIHH W BBIYHACIATH
EePBOOOPA3HBIX. unTerpai no popmyine Herorona— JleiiOnuma.

72. IpodeccuoHaILHO OPMEHTHPOBAHHOE CO/IEPKAHME: [lonyyats mnpencTaBieHWEe O 3HAYEHUM BBENCHUS IOHSATHUS
WnTterpan. ['eomeTpudeckuil CMBICI HHTETpaa. HHTErpana B Pa3BUTUU MATEMATUKU.

73. [TpumeHeHne UHTErpalia Uil HaxoKACHUs IuIomaael miockux ¢uryp. | Haxoaurths miomaan miockux (GUryp ¢ moMoubio ONpenesi€HHOTO

HHTErpana.

74. [Tpumenenne wHTErpana Uil HaXOXKICHUS 0O0BEMOB reoMeTpuueckux | HaxoauTh mromany miockux ¢Guryp ¥ oOBbEMBI TEJ C MOMOIIBIO
Tel. ONpeneNEHHOTO UHTErpana.

75. Juddepenunansaple ypaBHEHHS OmnepupoBatb NOHATHS U (epeHInaIbHbIE ypaBHEHHS

76. MareMaTHueCKOe MOJETUPOBAHHE PEANBHBIX MPOLECCOB C MOMOINBIO | 3HAKOMHUTHCS C MAaTeMaTH4eCKMM MOIEIMPOBAHUEM Ha MpPHUMEpE

mudpepeHINaIbHBIX YPaBHCHUH.

muddepeHranbHbIX YpaBHEHUH.

HpaKaneCKoe 3aHATHE

77. IIpodeccuoHaLHO OPpHEHTHPOBAHHOE CO/IeP:KAHME: HCIIOIb30BAHNE
MIPOTPECCHH VTS PEIICHUS peabHBIX 3aJad MPHUKIaJHOTO XapaKTepa.
78. MeTo UHTEpPBaAJIOB Il pElleHNs] HEpaBEeHCTB. [I[puMeHeHne CBONCTB
HENpPePBIBHBIX (QYHKIMH JUIs PEIICHHs 3a/1a4.
79. [TpousBonHbIe 3meMeHTapHbIX QyHKInH. [Ipon3BonHas CyMMBl, BbruncaiaTe TpoOn3BOAHBIE CYMMBI, HPOW3BEACHHS, YACTHOTO H
MIPOU3BEACHUS U YaCTHOTO. CJIOKHOM (DYHKIHH.
80. BbIMCIATE TPOU3BOJIHBIE CYMMBI, NPOM3BENCHHUSA, YacCTHOTO H
[TpousBoxHast CyMMBI, IPOU3BEACHUS U YaCTHOTO. -
CIIOKHOH (DyHKITHH.
81. [TpumeneHne NPON3BOAHON K MCCIIEAOBaHUIO (PyHKIUH Ha Hcnonp30BaTh MPOM3BOMHYIO UL HCCIEAOBAHUS (YHKIMH Ha
MOHOTOHHOCTbH U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.
82. N Hcnonp30BaTh TNPOM3BOAHYIO JUIA HAXOXKACHHWS HAWIIydIIEro
Pemenne npuknagneix 3aga4. [IprMeneHrne npou3BOIHOM JUI HaXOKICHUS
peIIeHHs B MPUKJIAJHBIX, B TOM YHCJIE COLUATBbHO-I)KOHOMUYECKHUX,
HaWJTy4IIEro perieHys B MPUKIIAIHBIX 3a/1adax, UL ONpeeleH s CKOPOCTH U
. 3aJadax, Uil ONpEAETCHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
YCKOpEHWUsI ITPOLIecca, 3a1aHHOT0 (hopMyJIoi Wit rpadrkoMm. .
3aJaHHOTO (POpMyJION MK TpaduKOM.
83. BBbIUNCICHHE ONPEACICHHOT0 HMHTerpana 1o (opmyne HpkoTona- | HaxomuTs nepBoobpasHbie dJIEMEHTAPHBIX (YHKLMIA 1 BBIYHCIISTE
Jleii6HuLa. unTerpai mo Gopmyine Hetorona— JleibOHua.
84. [Mpumeps! pemennii qud hepeHInaIbHBIX YPaBHEHHH.
85. [Ipumeps! pemrennii quddepeHnnanbHEIX YpaBHEHHH.
1.5 | MHoxecTBa 1 6/4 | Ypok
Jlornka 86. MHOecTBO, Olepanyy HaJl MHOKECTBAMH M UX cBoicTBa. J{narpammel | CBOOOJHO ONEpHpOBaTh MOHSATHSMH: MHOXECTBO, ONEPaLlH Hal

Diinepa-Benna.

MHOXCCTBaMHU.
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87.

Ornepanyu HajJi MHOXECTBAMH U UX CBOWCTBA.

CB00OJHO OMEpHUPOBATh ONEpPALUK HaJl MHOYKECTBAMHU.

88.

Omnpenenenne, TeOpeMa, CBOICTBO MaTeMaTHYECKOTO
CIIEICTBHE, 10KAa3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHHS.

o0BeKTa,

CB0OOJHO OIEpUPOBaTH IIOHATHSIMHU: OIpEJEICHUE, Teopema,
ypaBHEHHE - CJIEICTBHE, CBOMCTBO MAaTEMaTH4ECKOI'0 OOBEeKTa,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIC YPABHEHHSI U HEPABEHCTBA.

IIpakTHuyeckoe 3aHATHE

89. [TpuMeHeHne TEOPETUKO-MHOKECTBCHHOTO ammapara Ui onucaHus | Vcrmonb30BaTh TEOPETHKO-MHOKECTBEHHBIHN almapaT Ui OIUCaHUs
peaJbHBIX TPOLECCOB U SIBICHWW, NPH pEIICHWH 33/a4 W3 JPYTHX | peajbHBIX MPOLIECCOB M SBJICHUM, IPH PEICHUH 3a/ad U3 JAPYTrux
y4eOHBIX TIPEIMETOB. y4eOHBIX TIPEIMETOB.

90. MHO0XecTBO, OTIepallii HaJ] MHOKECTBAMU. CB00OHO OMEpPHUPOBATh ONEpPALUK HaJl MHOYKECTBAMHU.

Pa3nes 2. 'eomerpus
2.1 | IIpsmble u 20/10 | Ypok OmnpenensiTe IUIOCKOCTh Kak (HUTypy, B KOTOPOH BBIMONHSAETCS
TIIOCKOCTH B 91. | OcHOBHEIC TIOHATHSA CTEPEOMETpHH. ToOuka, MpAMAas, IUIOCKOCTh, | IVIAHUMETpHs. JlenaTh MNPOCTEHIINE JIOTHYECKHE BBHIBOABI U3
HIPOCTPAHCTEEC npocTpaHcTBo.  Ilomsitue 00 — aKCHOMAaTH4eCKOM  IOCTPOCHUM | aKCMOMATHUKH  IUIOCKOCTH. IIPUBOJWTL TNPHUMEPHI  PEANBHBIX
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX. 0OBEKTOB,  WMICANTM3ALHMEii  KOTOPBIX  SBISIOTCS  AKCHOMBI
T€OMETPHH.

92. B3anmHOe pacrono)xeHne NpsAMBIX B IIPOCTPAHCTBE: Iepecekaroniiecsi, | Mcrmonp30BaTh 111 TMOCTPOCHUS CEYEHHH METOX CIIEOB, METOJ
napajuleNlbHble M CKPCUIMBAIOIIUECS  MpsMBIC. IIpusHaku | BHyTpEHHErO MPOEKTUPOBAHWS, METOJ MEPEHOCAa  CeKylIeH
CKpCIIMBAIOMIMXCS IIPIMBIX. wiockoctd. KiaccuduimpoBaTh B3aHMHOE PACTIONIOKECHHUE TIPSIMBIX

B TPOCTPAHCTBE, WIUTIOCTPHUPYSI PHCYHKAaMH W TIPHBOIS NPHMEPHI
U3 peasbHON XKU3HH.

93. [MapamnensHOCTh  MPSMBIX M IUIOCKOCTEH B mpocrpaHcTBe: | Jloka3plBaTh MPH3HAK O MapajyIebHOCTH NPSMON U IUIOCKOCTH;
NapajuleyIbHbIe MpsAMBIE B MPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX | CBOMCTBA MApaJIENIbBHOCTH HNPSIMONM M IUIOCKOCTH. JlOKa3bIBaTh
HpsAMBIX, apaUICIBHOCTD NIPAMOU U IIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM U E€JUHCTBEHHOCTH MapajliebHON

IIPSIMOM, MPOXOMAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE Jexkallen
Ha APYroil NpsAMOI; JeMMy O MEpECeYeHHH IUIOCKOCTH ABYMS
napajulebHBIME  TIPSIMBIMHU;  TEOpeMy O TpEX MapaulelbHbIX
TPSIMBIX.

94. [MapannensHOe U EHTpPaIBbHOE IPOECKTUPOBaHKE, H300paxenue Guryp. | OOBSICHATh, YTO HA3BIBACTCA MApaUICIBHBIM M IIEHTPaIbHBIM
OCHOBHBIE CBOWCTBa IapajIeIbHOr0 MPOEKTHPOBAaHUSA. M300pakeHHe | MpoeKTHPOBAHMEM M KaK BBIIOJHACTCS MPOEKTUPOBAHUE (UTYp HA
¢uryp B mapamienbHONH NPOCKUMM. YIVIbI C COHANPABICHHBIMA | [OCKOCTS. Jloka3bpIBaTh CBOWCTBA napaiebHOrO
CTOPOHAMH, YTOJI MEeXIY NPAMBIMU B ITPOCTPAHCTBE. npoekTupoBanust. Ilody4yaTh TPEACTaBICHHE O LEHTPAJIbHOM

MIPOEKTUPOBAHUH M 00 HCTOPUH PabOT IO TEOPUH MEPCTICKTHBEI.

95. [MapannenbHOCTh TUIOCKOCTEH: TapajuleNibHble IUIOCKOCTH, cBoiicTBa | KiaccudunmpoBaTh  B3aMMHOE — paclojiOKEHHE  INPSIMOH M
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NapajieNIbHbIX INIOCKOCTEMH.

IUIOCKOCTH B IIPOCTPAHCTBE, IPUBO/IS COOTBETCTBYIONINE IPUMEPHI
u3  peajbHOH ®dopmynmpoBath orpeieTIeHue
MapajuleNbHBIX NPSAMOH M IUIOCKOCTH. JlOKa3plBaTh INpH3HAK O
HapaJulIeNbHOCTH NMPSAMON U IUIOCKOCTH; CBOMCTBA MapaulebHOCTH
MPSMOH W TIIOCKOCTH.

KU3HU.

96. [leprieHANKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEpHEeHIUKYISpHBIe | JlOKa3bIBaTh: TeopeMmy, BBIPAYKAIOIITYIO MPU3HAK
NpAMBIC B NpOCTPaHCTBE, NpAMBIC napajieJIbHbIC W | NEpHEHINKYJIIPHOCTH HOpPAMOM M IUIOCKOCTH; TEOpEMY O
NEPICHINKYJIAPHBIC K TUIOCKOCTH, IPU3HAK NCPICHAMKYIAPHOCTH | cymieCTBOBAHMM W €IUHCTBEHHOCTH NPSIMOM, MPOXOJSIIEH udepes
IpAMOX M IUIOCKOCTH, TCOpEMa O TIPAMOM IEPICHIAUKYIAPHON | nappyr0 TOYKY M MEPHEHIAMKYISAPHOW K JAHHOW ILIOCKOCTH.
TUIOCKOCTH. OPTOrOHANBHOE MPOCKTHPOBAHKE. IMosyyaTs OpecTaBIeHHEe 00 OPTOrOHANILHOM IPOEKTUPOBAHUHL.

97. IleprienanKyNIssp U HAKIOHHBIE: PACCTOSIHME OT TOYKM IO INTOCKOCTH, | IlomydaTe mnpexncTaBieHHe O 3HAY€HWHM NEPHEHIUKYIApa OIS
paccTosHME OT MPSAMOH JO IUIOCKOCTH, IpoeKims GHUIypsl Ha | apyrux obnacteli Hayku ((pu3uKa, DHepreTuKa, Ja3epHble
IIJIOCKOCTb. HepHeHZ[I/IKyHHpHOCTL IIJIOCKOCTCHU . IIpU3HAK TCXHOHOFI/H/I), B peaﬂLHoﬁ JKU3HHU (TCXHI/IKa, OKpYy>Karomas
MEPIECHANKYIIPHOCTH ABYX IIOCKOCTEH. 06CTaHOBKA).

98. TeopeMa o0 Tpex neprneHauKyIsIpax. Jloka3slBaTh TeopeMy O TpEX TMEpPHeHIUKYIIpaX U TeopeMy

o0paTHyI0 TeopeMe O TPEX MEePICHANKYIIAPAX.

99. Yrinel B OpPOCTPAHCTBE: yrojd MEXAY MNpsIMOW M IUIOCKOCTBIO, | AKTyaqu3HpoBaTh (aKThl M METOJbl IUIAHUMETPHUH, PEJICBaHTHBIC

JIBYTPAaHHBIA YroJj, JIMHEHHBIA yroa ABYIPaHHOTO yria. TpexrpaHHbIi
u MHOrorpaHable yribl. CBOHCTBa IUIOCKHX YIJIOB MHOTOTPAHHOTO
yrima. CBOWCTBA IUIOCKMX M JABYTPAaHHBIX YIJIOB TPEXI'PAaHHOTO YIJIA.
TeopeMbl KOCHHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO yIJIa.

TeMe, NpPOBOAWTH aHamoruu. @DopMynmupoBaTh OIpeneIcHuUE
IByrpaHHoro yria. Jloka3bslBaTh CBOMCTBO paBEHCTBAa BCEX
JUHEHHBIX  YIWIOB JByrpaHHoro yria. Kiaccuduiupoath

JABYI'PAHHBIC YTJIbl B 3aBUCUMOCTH OT UX rpa,Z[YCHOﬁ MCPBI.

IIpakTHyeckoe 3aHATHE

100. | IIpocreiiiue mpocTpaHCTBEHHBIC (PUTYPHI HA IUIOCKOCTH: TETPAdIP, Pemate crepeoMerpuueckue 3anayd: Ha ONpEIEICHUE BHIA
napajuiesienunes, NoOCTPOCHNUE CEUEHUH. ceyeHWss M HaxoXkJIeHue ero  iomaad.  [IpoBoauTh
JIOKazaTeJdbHbIE PACCYXKICHUS TpPH PEIICHHMH TeOMETPUUYECKHUX
3aJa4, CBsA3aHHBIX CO B3aWMHBIM PACIIOJOKCHUEM TIPAMBIX B

MIPOCTPaAHCTBE.
101. | IlepneHOUKysIp ¥ HAKJIOHHBIE. DopMynHpPOBaTh ONPEACICHUS: TEPICHANKYISIPHBIX MTPSIMBIX B

IPOCTPAHCTBE; ONpEACNeHHE MPSAMOH, MNEPHEeHAUKYIIPHON K
IUIOCKOCTH. /JloKa3bIBaTh: JIeMMY O HEepHEHIUKYISIPHOCTH ABYX
MapajyIeIbHBIX MPSIMBIX K TpeTbell MNpsIMOI; TEOpeMBl O CBA3U
MEX]y HapanieqbHOCThIO NMPSIMBIX U UX MEPIEHAUKYIIPHOCTBIO K
IUIOCKOCTH. JlOKa3pIBaTh: TEOpPEMY, BBIPAKAIOIIYI0 IPHU3HAK
MEPIEeHANKYIAPHOCTH MpSIMOM M IUIOCKOCTH; TeopeMy O
CyIIECTBOBAaHUM M EIMHCTBEHHOCTH IPSAMOI, NMpoxXoasiiei uepes
JaHHYI0 TOYKYy M TIEPHEHIAUKYISIPHOW K [JaHHOH IUIOCKOCTH.
N300pakaTh B3aMMHO NEPIEHANKYIISIPHBIE MPSMYIO U TNIOCKOCTh
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102. | Yriel B MNpOCTpAaHCTBE: Yroidl MEXOIy NpAMOM U  IUIOCKOCTBIO,
JIBYTPAaHHBIA YroJj, JIMHEHHBIA Yroa ABYIPaHHOTO yria. TpexrpaHHbIi
1 MHOTOTPAHHBIE YTIIBI.

Pemats CTCPCOMETPUICCKUC 3a1a4u, HCIOJIb3YA
IJIAHUMCTPUICCKUC (l)aKTBI 1 MCTO/IEI.

103. | TeopeMbl KOCHHYCOB U CUHYCOB AJISl TPEXTPAHHOIO yrJa.

Pematp NOpUKIAAHBIC 3adadd, CBA3aHHBIC C HaXOXKIACHUCM
TCOMCTPHUUICCKHUX BCINYHMH.

104. | TeopeMa o Tpex NEpIEHAUKYIIAPaX.

Pewate crepeomerpuueckue 3anadyu, CBSI3aHHbIE ¢ NPUMEHEHUEM
TEOpPEMbl O TPEX NEPINEHAUKYIApPaX, HAXOKICHUEM pacCTOSHUH,
IIOCTPOCHUEM IIPOEKILIUM.

2.2

MHororpanHuku

10/10

Ypox

105. | Bunpl MHOTrOIpaHHUKOB, pa3BepTKa MHOrorpanHuka. Ilpusma: n-
yrojbpHas npu3Ma, MpsMas U HaKJIOHHas MPHU3MbI, OOKOBast M IOJHAs
MTOBEPXHOCTh IPU3MBL.

PucoBath BBINyKJIbIE MHOTOTPAaHHUKH C 3aJlaHHBIMH CBOMCTBaMHU;
BOCCTaHABJIMBATh OOIIUIA BU] BHIITYKJIOTO MHOTOTPAaHHHKA 110 IBYM
ero MIPOEKIUSIM. Joka3piBaTh CBOMCTBa BBIIYKJIOTO
MHOTOTpaHHUKA.

106. | Iapamnenenunesn, NpsSMOYTOJbHBIN MapajuleNenuIe] U €ro CBOMCTBA.
Kparuaifime myTu Ha MOBEepXHOCTH MHOTOTpaHHUKA. Teopema Ditnepa.
IIpoctpancTBenHast Teopema ITudaropa.

PrcoBaTh BBIMyKJIbIE MHOTOTPAHHHUKH C pa3HOU DilepoBoit
XapaKTepHCTHKOﬁ; HCCJIICA0BATh BO3MOKHOCTH ITOJTYYCHUA
pesyibTaTa IpU BapbUPOBaHMU JaHHBIX. llmaHMpoOBaThH
IMOCTPOCHUEC IIpaBUJIBHBIX MHOT'OI'PaHHUKOB Ha
MOBCPXHOCTAX APYTUX IMMPABUJIBHBIX MHOT'OT'PaHHUKOB

107. | Nupamuna: n-yronbHas MNUpamMuAa, MpaBUIbHAs M yCEUYEHHas
nupamuabl. CpoiicTBa pebep M OOKOBBIX TpaHeil INpaBUIILHON
MIUpaMUIbI.

108. | IIpaBunbHBIE MHOTOTPAHHUKHU: TpPaBWJIBHAs TpU3Ma M TpaBHIbHAS
IMpaMKAa, NpaBHIbHAS TPEYroONbHAS MHPAaMHIA W TPABUIBHBIN
TeTpasap, kyO. IlpencraBieHne O mNPaBUIBHBIX MHOTOTPAaHHUKAX:
OKTasIp, TOJCKadAP U UKOCA3IP.

109. | CummeTpuss B NpPOCTPAHCTBE. DJINEMEHThl CUMMETPUHU MPABHIBHBIX
MHOTOTpaHHMKOB. CHMMeTpus B MPaBUIBHOM MHOTOIpaHHHKE:
CUMMETpHs NapajUlefieluneaa, CHUMMETPUS IPaBUIBHBIX IIPHU3M,
CUMMETpPHS MIPABUIBHOMN NMUPAMUIBI.

IIpakTHyeckoe 3aHATHE

110. | ITpodeccuoHaILHO OPUEHTHPOBAHHOE COAEPKAHUE:
BBIUHCIICHHE JIEMEHTOB MHOTOTPAaHHUKOB: pebpa, AuaroHau, yribl.

111. [Tnomans OOKOBOW MOBEPXHOCTH MPU3MBIL.

Brruncinuts 60K0BOI MNOBCPXHOCTHU IIPHU3MBI.

112. | Ilmomams OOKOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMOM
MPU3MBI, IUIONIAIb OCHOBAHHI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH

BpluucnaTe miuom@aan MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
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HIPSIMOU IIPU3MBIL.

MUPaMU/Ia), FTCOMETPUUCCKUX TEIl C IPUMEHEHUEM (HhOPMYIL.

113. [Tommaas 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH MPABIIHHOMN ITMPAMUAIIBL, BeluncnaTe miuom@aau MOBEPXHOCTH IPAaBUIBHOM HHpaMUIBL,
TeopeMa O IUIOMIAIN YCEeUeHHOW MUpaMUIbI. TeOMETPUUECKHX Tell C IPUMEHEHHuEM (hopMyJI.
114. | Cummertpus B NpaBUIBHOM MHOTOI'pPaHHUKE: CUMMETPUS
napajiesienunesa, CHUMMETpPHUS MPaBUIBHBIX IPHU3M, CHMMETpPHUs
MIPAaBUIBHON MUPAMUIBI.
2.3 | Bextopsl u 4/4 | Ypoxk
KOOP/IMHATEI B 115. | IlonsATHs: BekTOp B MPOCTPAHCTBE, HYJIEBOM BeKTOp, JAnuHa | OnepupoBaTh MOHATHAMHU: BEKTOp Ha IJIOCKOCTH U B
MIPOCTPAHCTBE.
pocTp HCHYJICBOI'O BCKTOpA, BEKTOPLI KOJUIMHEAPHBLIC, COHANPABJIICHHLIC U IIPOCTPAHCTBE; KOMILUIaHapHBIE BEKTOPBL. HpI/IBOI[I/ITL
TNPOTHBONOJIOKHO ~HATPAB/ICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepsl (DMBHYECKHX BEKTOPHBIX BeNW4MH. OCBaHBaTh
JleficTBHS C BEKTOpaMU: CJIOXEHHE M BBIUUTAaHHE BEKTOPOB, CYMM2 | poapuia BBLITOTHEHHMA AeHCTBHH COKEHWS H BBIMHTAHHA
HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BekTopa Ha uyucio. CaoiicTea
. BEKTOPOB, YMHOXCHHSA BEKTOpa Ha 4HCIO. JlOKa3bIBaTh
CIOKEHUsI BEKTOpoB. CBOHCTBA YMHOXKEHHS BEKTOpa Ha YHCIO. N
IIPU3HAK KOMIUIAHApHOCTH TpEX BEKTOpOB. JloKa3bpIBaTh
IlonATne KoMIUTaHapHBIE BEKTOPHI. IIpHM3HAK KOMIUIAHAPHOCTH TpeEX 5 R
BekTOpoB. IlpaBwio mapammenenmumena. Teopema o pasnoxkenun | [COPEMY O PasiOXCHHH JIOOOTO BCKTOpA MO TpEM NaHHBIM
BEKTOpa TI0 TPEM HEKOMILTAHAPHBIM BEKTOPAM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IlpsmoyrompHas cHUCTeMa KOOpAUHAT B MpocTpaHCTBe. KoopauHatel | BcmoMHHTE onmpenencHue CKanIpHOrO YMHOXKEHHS U €r0 CBOMCTBA.
BekTOpa. CBs3b MEXIy KOOPIAMHATAMH BEKTOPA W KOOPJWHATAMM | BLYMCIAT, C HOMOINBIO CKAIAPHOIO YMHOYKEHHs  JUIHHEI
TOYEK. YTOM Mexk /1y BeKTopaMH. CKaIApPHOE POU3BEACHHE BEKTOPOB. | BeKTOpOB, YIITBI MEKILY HUMH, yCTaHABIINBAT
HNEePIEHANKYISIPHOCTh BEKTOPOB.
IIpakTHYyeckoe 3aHATHE
117. | Onepauuu HajJ BEKTOpaMH, 3aJaHHBIMU B IPOCTPAHCTBE.
Bektopel B mpocTpancTBe. Omepanuu Haj BeKTopamMu. BekTopHoe
YMHOXEHHE BeKTOpOB. CBOICTBAa BEKTOPHOT'O YMHOXKEHHS.
118. | IIpssmoyronpHasi cucreMa KOoopAuHAaT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. Pasnoxenue BexTopa mo Gasucy. KoopauHaTHO-BEKTOpPHBII
METOJI IPH PELICHUH TeOMETPUIECKUX 3a/1ad.
2.4 | Tena BpanieHus 12/20 | Ypok
119. | Ilonsarus: uMIMHAPUYECKas: MOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, | CBOOOIHO OIIepUPOBATH MIOHATHUSIMHU: [IUTHHAPHYECKast
oOpasyromme MoBepxXHOCTeH. Tenma BpalleHWs: IWIIMHAP, KOHYC, | IOBEPXHOCTb,  IWIMHAP. M3ydaTb  cmocoObl  MONMydYeHHS
YCEUEHHBII KOHYC. IITHHAPUYECKOI MOBEPXHOCTH, IIMIMHAPA. [300paxars IUIHHAD
U €T0 CEYEHUs MIOCKOCTBIO.
120. | Ionstust: map, cdepa, chepraeckast IOBEPXHOCTS. CB00OHO ONIEpHPOBaTh NOHATUAMM: cdepa U map, UEHTpP, PAJuyc,

muamerp cdepsl u  mapa. DopmynupoBaTh  onpeeieHue
KacaTeJqbHON IUIOCKOCTH K cdepe. [loka3piBaTh TEOPEMBI O
CBOWCTBE U IMPU3HAKE KacaTeJbHOM IUIOCKOCTH. BpIBOAUTH
(dbopMyIy sl BRIYUACIICHUS IUIONIAIH chephl uepes paguyc ceps.
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121.

B3anmHoe pacnonoxxenue cdepbl M IUIOCKOCTH, KacaTelbHas
IUNIOCKOCTE K cdepe. M300paxkeHHe Ten BpalleHHs Ha IUIOCKOCTH.
PasBepTka nunuHapa u Konyca. CuMmMeTpus cepsl u mapa.

HccnenoBaTk B3aMMHOE PACIIONOKEHUE Chephl U ITIOCKOCTH.

122. | O6bem. O0bem mpusmbl. OCHOBHBIC CBOMCTBa 00beMOB Tell. Teopema | CBOOOMHO —oOmMEpUPOBaTh TMOHATHAMHU: O0BEM Tema, 00BEM
00 oObeme MPSAMOYTOIBHOTO MApAUICNENHNeaa U CIECTBAS U3 HEC. | mpsMOYroibHOro mMapasnenenunena. PopMyIHpoBaTh OCHOBHEIE
Obbem npsAMOt 1 HAKJOHHOM TPH3MBI. cBoiictBa  00BbEMOB.  JlokasbiBaTh  TeopeMy 00  00BEMe

MNpsIMOYTOJNIBHOTO  TMapajulefienumnena,  CIeACTBUS U3 Heg.
JlokaspIBaTh TeopeMy 00 00BEME HAKIIOHHOM MPU3MEI Ha MIpUMEpe
TPEYTOJIBHOM MPU3MBI U AJIS1 TPOU3BOJIHHON MTPU3MBI.

123. | Ilogobue B mpoctpancTBe. OTHOmEHHE OO0BEMOB, IUIOMIAJCH
MOBEpXHOCTeH  momoOHbIX  ¢uryp. IlpeoOpasoBanume momoowus,

TOMOTCTHS.

124. | IocTtpoeHue cedyeHU MHOTOIPAaHHUKOB U TEJ BPALLECHUS: Crpoutp cedenus. PemaTh crepeoMeTpuueckue 3ajadyd  Ha
CeYeHHUs WMIMHAPA (IapaiesbHo U NEPIEHAUKYIAPHO OCH), CEYEHHS | OKAa3aTENbCTBO MATEMATHMYECKMX  OTHONICHUH, HaXOXKICHUE
KOHYCa (HapaﬂﬂeﬂLHOC OCHOBAHHIO U TIPOXOJAIIEE 4Y€pe3 BeleH/IHy), TCOMCTPHUYCCKUX BCIHMYHMH (,Z[J'II/IH, YTIIOB, TUTOIIAJICH, 06”béMOB).
CCYCHU Luapa, METOABI HOCTpOCHI/I?[ CC‘IGHHﬁZ METOH CJICO0B, METO HCHOJ’ILSOB&TL HpI/I peH.ICHI/II/I CTGpCOMCTpI/I‘IeCKI/IX 3a71a4
BHyTpCHHCFO HpOCKTI/IpOBaHI/Iﬂ, METO HepeHoca CCKyH.[eﬁ IIJIOCKOCTH. HHaHI/IMCTpI/I‘IeCKI/IC (I)aKTLI U METOJBI. HpOBO}II/ITL JIOTUYECKU

KOPPEKTHBIE  JOKa3aTeJbHbIE PpACCYKICHHs NpU  PELICHUH

CTCPCOMCTPUYCCKUX 3aJ1a1.

IIpakTHyeckoe 3aHAITHE

125.

O6peM. O0beM HpPaMHUIHL.

JlokaspiBaTh TeopeMy: 00 00bEME mNHpaMuabl, (HOPMYIHPOBATH
cleAcTBUS W3 Hee: 00bEM yceu€HHOW mnHupaMuabl. BrBoIUTH
(opMyITy U BEIYHCIEHUS 00BEMOB YCEUEHHOH MUPAMUIBI

126.

O6beM. OO0BbeM IUIMHIPA U KOHYCA.

CB0OOOMHO OMEpPHUPOBaTH MOHATHUSAMH: OO0BEM Tena, IUIONIATh
noBepxHocTH. POPMyIHPOBaTH OCHOBHBIE CBOHCTBA 0OBEMOB.

Joka3pBaTh TeopeMbl: 00 00béMe IIIHHIPa; 00 00BEME KOHyca.
BeiBomuth  (opMyJBl Ui BBIYUCICHUS 00BbEMa yCEUEHHOTO

KOHYca.

127.

O0BeM 1mapa ¥ mapoBOTo CETMEHTA.

CB0OOIHO OTIEPUPOBATH MOHATHAMHE: [IAPOBON CETMEHT, MIAPOBOI
CJIOM, IIAPOBOM CEKTOP, OCHOBAHME U BBHICOTA CETMEHTA, OCHOBAHUE
¥ BBICOTA LIAPOBOTO CIIOs. BBIBOAUTH POPMYITBI [Tl HAXOXKICHUS
00BEMOB IIAPOBOTO CETMEHTA, MIAPOBOTO CEKTOpa, IUIOMIA K
cdepsl. JlokaseiBaTh TeOpeMy 00 00bEME 1mIapa.

128.

KOM6I/IHaLII/II/I TCJI BpalllCHUsI 1 MHOTOI'PAHHUKOB. HpI/ISMa, BIIMCaHHas

Pematp mpocThie 3amaun, B KOTOPHIX (HUIYPHUPYIOT KOMOMHAIMN
TeN BpallleHUs U MHOTOTPaHHUKOB. VICIOnb30BaTh NpU pPEIICHUU

44




B LWJIMHJp, ONMCaHHAas oKoyo nminHapa. [lepecedenue cdepsl U mapa
¢ wiockocThio. Kacanwe mapa u cepsl ITOCKOCTHIO.

3aj1a4, CBSI3aHHBIX CO c(epoi U LIapoM, IIIaHUMETpHYecKue (GakThl
U METOJBI.

129. | KomOuHanmu Ten BpalleHHss W MHOrorpaHHukoB. [loHsTtue | Pemiath cTepeomerpuueckue 3aaud, CBSI3aHHBIE C TEJlaMH
MHOTOTPaHHHUKA, OMHCAHHOIO OKOJO cdepbl, chepsl, BIUCAHHON B | BPAIIEHHS,  MOCTPOCHHUEM  CEYEHMH  Ten  BpalleHUs, ¢
MHOTOTPaHHUK WIA TEJIO BPAILCHHUS. KOM6I/IHaHI/IﬂMI/I TCJI BpalllcHUA 1 MHOTOTPAHHUKOB.

130. | Ilnomame MOBEpXHOCTH NWJIMHIpA, KOHyca, IUomanb cepsl u ee | CBOOOAHO OMEPUPOBATH MOHATUSAMH: KOHHYECKAs IOBEPXHOCTD,
qacTen. KOHyC, YCEUCHHBIH KOHyC. M3yuyaTh CIOCOOBI MONydYeHHS

KOHHYECKOH ITOBEPXHOCTH, KOHyca. l300pakaTh KOHYyC H €ro
CEYEHHUs IUIOCKOCTBIO, IPOXOJAIIEeH yepe3 OCh, M IUIOCKOCTHIO,
NEPIECHIUKYIJISIPHOH K OCH.

131. | Ilnomame MOBEPXHOCTH NMJIMHIpPA, KOHYCa, IUIOIAAb Chepbl U ee
YyacTew.

132. | Pemienue 3ajayu Ha MJIOCKOCTH C UCITIOJIB30BAaHUEM CTEPEOMETPUIECKUX
METO/IOB.

133. Cedenns mapa, METOJIBI IIOCTPOCHUS CEUEHUI: METOA CIIeIoB, MeTo] | PemaTh cTepeoMeTpuuecKue 3ajaun, CBsA3aHHBIE €O cdepoll u
BHYTPEHHETO MPOEKTHPOBAHMS, METO/I [IEPEHOCA CEKYILIEH TIIOCKOCTH. | IIAPOM, HAXOXKIEHHEM ILIOIAnH chephl U e€ YacTel, MOCTPOEHHEM

ceueHuit cepsl U napa.

134. | Pemenue 3a1a4 Ha INIOCKOCTH C UCIIOJIb30BAaHHEM CTEPEOMETPHYECKUX | Pemars cTepeoMeTpuueckue 3a1adu, CBsi3aHHbIe ¢ 00bEMOM IIapa,
METOJIOB. IIapOBOTO CETMEHTA, IAPOBOTO CEKTOPA, IUIOMIAbI0 C(HEPHI.

2.5 | JIBuxkeHus B 4/2 | Ypoxk
poOCTpaHCcTBE 135. | JBwxkenus mnpoctpaHcTBa. OroOpaxkenus. J[BwkeHus n paBeHcTBO | CBOOOJHO ONMEpHpPOBATH MOHATHAMH: O0TOOpaKEHHE MPOCTPAHCTBA
¢uryp. OOwmwue cBoiicta jBwkeHnd. IlpeoGpasoBanust MOHOOMS. | Ha ceGs, ABIKEHHME IIPOCTPAHCTBA; IIEHTpANbHAs, OceBas M
lpsimast u cepa iinepa. 3epKalbHas CHMMETPHH, NApalUIeIbHBIA IIEPEHOC; PAaBEHCTBO M
nogobue ¢uryp. OnepupoBaTh NOHATHSIMHU: UpsiMas u cdepa
DOiinepa. BeImomHATh Tpeobpa3zoBaHus OO0
136. | Bunsl nBMKeHHI: MapaiebHBINA IEPeHOC, IEHTpalbHas cHMMETpHs, | Jloka3plBaTh yTBEP)KICHHS O TOM, YTO I[EHTpajbHAas, oceBas H

3epKaJIbHAsl CHMMETPHSI, TOBOPOT BOKPYT MPSIMOM.

3epKajbHas CUMMETpPUHU, NapaJUICNbHBIA MEPEHOC SBISIIOTCA

JABHMXXCHUAMMU.

HpaKTH‘ICCKOC 3aHATHE

137. | Ilpeobpa3oBanus nogo6wus. [Ipsmas u chepa Diinepa. PemaTth reomerpuyveckue 3aladdl C WCIOJB30BaHWEM IBM)KCHUH.
Hcnonb30BaTh Npu pelIeHUH 3a/1a4 JBUKESHHsSI TPOCTPAHCTBA U UX
CBOMCTBA.
Paznen 3. BeposiTHOCTb M CTATHCTHKA
3.1 | DaemeHTHI TEOpUH 10/4 | Ypok
BEPOATHOCTCH. 138. |Fpa(1), CBs3HBIA Tpad, myth B rpade: mukael U nenu. CremeHb | IlpeacTaBmarTe OOBEKTHI M CBA3M MEKAY HHMH C TIOMOUIBIO
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(BasieHTHOCTH) BepiuHbL. ['padbl Ha mIockocTh. JlepeBbs.

rpada, HaXOIUTh MyTH MEXIy BepuimHaMu rpada. Beigensats B

rpadge mEeMd © IUKIHL

CIly4alHOT'O OIbITa, OIHKCHIBATh CIIy4YailHbIe COOBITUS

TepMUHaX AepeBa. Pemats 3agauu ¢ moMolbio rpados.

CTpOI/ITL ACPEBO IO ONHMCAHHIO
B

139. | OnemenTapHeie  coObITHSA. BepodTHOCTh cioy4daiiHOrO COOBITHS. | Bblmenars u  ONKCBHIBaTH CIy4aWHBIE COOBITHA B
CryyaiiHple 3KCIEpUMEHTHl (OMBITHI) M CiOy4aiiHble COOBITHS. | CIy4aiiHOM OTIBITE. DopMyIUpPOBATH yCIOBUA
DreMeHTapHBIe  COOBITHSA  (MCXOIBI). BeposTHOCTh — crydaifmoro | INPOBEACHHS CiydaiHOro ombita. HaxoxuTs BeposiTHOCTH
coObITHs. BIM30CTh 4acTOTBl W BepOSATHOCTH coObITHH. CiydaiiHble CcoOpITHIA B OIBITax ¢ PaBHOBO3MOXKHBIMH
OIBITHI C PABHOBO3MOKHBIMH 31€MEHTAPHBIMH COOBITHAMM. SJICMCHTAPHBIMU HCXOLAMH.

140. | Omepaiu Hax  COOBITHSAMU: nepeceueHue,  oObeauHeHHe, | Mcmons30BaTh nuarpaMMel Ditiepa U BepOalbHOE OMHCAHUE
MPOTUBOIOJOXHBIE  coObITusl.  Juarpammber  Difnepa. @Popmyna | coObITHII TpU BBHIMOJHEHHH ONEpaunuil Hal COOBITHAMH.
CJIO’KEHUS BEPOSITHOCTEH. Pematp 3amadm, B TOM YHCIE C HCIIOJIB30BAHHEM JIEpeBa

CIly4JalHOTO OMbITA, (OPMYNT CIOXKEHHS M YMHOXKCHHS
BEPOSATHOCTEN

141. | YcioBHas BepOSITHOCTD. YmHOo)keHue BeposTtHocTed. [lepeBo | Pemate 3amaum, B TOM 4Hclie C UCHOJB30BAaHUEM JepeBa

CITy4aifHOTO 3KCTIEPUMEHTA. CIly4alHOTO OIBITa W YMHOXCHHUS BeposTHOCTeH. Mcmomb3oBath
MIPaBMJIO YMHOXXCHUS, U3ydCHHBIE KOMOWHATOpHBIE (hOpMyImbl [UIs
MEPEUYHCICHUS JJIEMEHTOB Pa3lUYHbIX MHOXECTB, B TOM YHCIE
9JIEMEHTAPHBIX COOBITHI B CITy4aifHOM OIIBITE.

142. | buHapHBIA ciIy9aliHBIH ONBIT (WCHBITAaHHWE), ycmex u Heyzxada. | [lome3oBatbes ¢opmynoil m TpeyrompHukoM [lackams ms

He3aBucuMmble HCIBITAHHS. CepI/IH HE3aBHCHUMBIX HCIIBITAHUIH 0
nepBoro ycrexa. IlepecranoBku W (akTopuan. Uuciao coueTaHHi.
Tpeyronsauk [ackans. @opmyna 6unoma HeloToHa.

ompeneneHusT 4uciaa codeTaHWid. [lpumeHATs  Qopmyiy
Oounoma HproToHa U1 TnpeoOpa3oBaHMs — BBIPAKECHHM.
Pa3OuBaTth  CHOXKHBIE  OKCHEPUMEHTBl Ha  OTIEIbHBIC
ucnblTaHusA. Pemate 3amauM  Ha TOMCK  BEPOSITHOCTEH

COOBITHII B cepur UCHBITAaHUN 10 IEPBOTO YCIeXa U B CEPHIX

ucnelTaHui bepHysn.

IIpakTHyeckoe 3aHATHE

143.

YMHOXKEHHe BeposTHOcTeH. JlepeBo ciryyaifHOTro aKcrepuMeHTa.2

144.

Cepust He3aBUCHMEBIX HcmbITaHui bepHymmm. Ciay4aliHBIH BBIOOp U3
KOHEYHON COBOKYITHOCTH.

Pa30uBaTh CIIOKHBIC DKCIIEPUMEHTHl HA OTAECJIBHBIC HCIIBITAHHS.
Pemate 3amauM Ha TIOMCK BepOSTHOCTEH CcOOBITHII B cepuu
HCIBITAaHUU 10 IEPBOIO YCIEXa U B CEPUSIX UCHbITaHUNM bepHysn,
a TaKkKe B OINBITAX CO CIy4ailHBIM BBIOOPOM U3 KOHEYHOU
COBOKYIHOCTH C HCIIOJb30BaHUEM KOMOMHATOPHBIX (aKTOB H

dopmyu,
MPUMEHEHHUEM CTaHAAPTHBIX (QYHKIHH.

B TOM 4YHCI€ B XOJA€ IPAKTUYECKOH pPabOTHI

C
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3.2

JuckpeTHsle
ciydaiiHble
BEITMYUHBI

16/10

Ypok

145.

Cnyuaiinass Benu4uHa. Pacmpenenenue BeposiTHocTeil. Juarpamma
pacnpenenenus. Onepanuu HaJ CIy4YaiHBIMU BeIMYWHAMU. buHapHas
ciy4yaiiHasi BeJIMYMHA.

OcBauBaTh TOHATHS: ClydyailHas BeJIMYWHA, paclpeeNieHue,
TabIUIIa paclpeaesieHus, MarpaMma pacipeieeHus.

146. | CoBMecTHOE paclpeleneHue IBYX ciaydailHblx BennyuH. He3aBucumbie
ClTy4aiiHble BETUYUHBI.

147. | Jucnepcuss ¥ CTaHOApTHOE OTKIOHEHHWE CIOy4alHOW BennuuHbl | OcBauWBaTh MOHATHSA: AMCHEPCUS, CTaHIAPTHOE OTKIOHEHHE
(pactpenenenus). Jlucriepcusi OWHAPHOW CIIydyailHONW BEJIUYMHBL. | CIIydailHOMN BEJIMYUHBI. Haxoauts JIACTIEPCHUIO 1o
MareMaTHueckoe OXHMIaHHE TPOU3BEIACHUS M JAUCIEpPCHs CYMMBI | pacmpeneneHuro. M3ydare  cBoiictBa  aucmepcuu. [lo
HE3aBHCUMBIX CIIyYaiiHbIX BenuuuH. Jlucrepcuss W cTaHmapTHOE | M3y4eHHBIM (opMyrnaM HaXOIUTh AWUCIEPCUI0 OMHOMHAIBLHOTO
OTKJIOHEHHEe  OMHOMMANbHOTO  pacmpeneneHusd. Jlucmepcus U | pachperesieHHs, B TOM YHCIE B XOJ€ IPAKTUIECKOH paboThI
CTaHJapTHOE OTKIOHEHHE T€OMETPHYECKOTO PACIPEACTICHNUS.

148. | 3akon O6onpmmx yncen. HepaBencTBo UeOrmmeBa. Teopema UeOrimesa. | Pa3oupats JI0Ka3aTeIbCTBa TEOPEM. OcBauBatb
Teopema  bepnymmm.  BbIOOpOYHBIM ~ METOA  WCCIENOBAHMH. | BHIGOPOYHBIM METOJ HCCIENOBaHMiA, B TOM YHCIE B XOJE
BLI60p0HHLIe XapaKTCPUCTHUKH. OHeHHBaHI/Ie BECPOATHOCTHU CO6I)ITI/IH 10 HpaKTH‘ICCKOﬁ pa60TLI. OcBauBaTh MOHSTHUS: TeHepallbHas
BBIOOPOUYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TUIOTE3 C MOMOIIBIO COBOKYIIHOCTh,  BBIOOpPKa, BBIOOPOYHOE  CpeaHee |
M3Y{CHHBIX PACIIPCACICHHUH. BBIOOpOYHAS  JMCTEpPCHS.  BBIMUCIAT  BBHIOGOPOYHBIE

XapaKTepUCTUKM M  Ha  UX  OCHOBE  OIICHHMBATh
XapaKTepUCTUKU T'eHEPaTbHON COBOKYITHOCTH.

149. | HempepsiBHBIE — ciiydaifHple  BedM4YMHbL. ~ DyHKIMA  MIOTHOCTH | 3HAKOMHUTBCA  HOHATHAMH:  HENpephIBHAsS  CloydaiHas
BEPOSTHOCTH paclpe/eneHus.. PaBHOMEpHOE paclpeleleHne W €ro | penpumna, HETIPEPBIBHOE  pacmlpeliesicHue, dyHKims
CBOHCTBA. IUIOTHOCTH BEpPOATHOCTH. HaXoouTh BEpOATHOCTH COOBITHH

0 IaHHOM (DYHKIMHU TJIOTHOCTH.

150. | ®yHKUMSA MIOTHOCTH BEPOSTHOCTH IOKA3aTEIBHOI'O M HOPMANbHOTO | 3HAKOMHUTBCA C IOHATHUSAMH: IIOKa3aTeJIbHOE paclpesieleHue,
pacnpenenenui. OyHKIMA IUIOTHOCTH BEPOATHOCTH IOKA3aTENLHOIO | HOPMAJbHOE PaclpeleseHue. BIensaTh M0 OMMCaHuI0 CllyYaiHbie
pacmpesienenus, (YHKIUs IUIOTHOCTH BEPOSTHOCTH HOPMANBHOTO | BeMuMHBI, paclpe/eleHHBle MO I0KA3aTelIbHOMY 3aKOHY, IIO
pacnpenenenus. @OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAIBHOIO HOPMaJIbHOMY 3aKOHY.
pacnpeneneHusl.

151. | IlocmemoBaTeNPHOCTh OIMHOYHBIX HE3aBHUCUMBIX COOBITHHA. 3amadd, | BelaensiTb 1O ONMHCAHWIO CIyYaHOTO ONBITA  BEIHYHHEI,
IIPUBOAALINE K pacnpeneneHuto [lyaccona. pactnpeneneHHbIe 1o 3akoHy [lyaccoHa.

152. | KoBapuauusi AByx ciy4aiHbiXx BennunH. Koadduiment nuneitnoit | OcBauBaTh NOHATHSA: KoBapuauwus, koddduimeHT Koppensiuy,

koppemsauna. CoBMecTHbIE HAOMIONCHUS IBYX BeNW4nH. BbIOOpOUHBIi
ko3(ppunueHT Koppemsuuu. Paznuuame MeXmy JIMHEHHOH CBS3BIO U
IIPUYNHHO-CIICAACTBEHHON  CBs3bI0. JIMHEeWHast perpeccus, MeTo]
HaMMEHBIINX KBaJpaToB.

JIMHCHHAs 3aBHCHMOCTb. OLIGHI/IBaTL XapakTep CBA3UM MCKAY

CHyHaﬁHLIMH BCIMYMHAMHM, HUCXOJAd U3 NPpUPOABI JaHHBIX U
BBIYMCJICHHBIX  XAPAKTCPUCTHUK. Hcnons3oBath ArarpaMmbl
pacceuBanusa A I/1306pa)KCHI/I$I COBMCCTHOTO pacCCUBAHUSA
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JaHHBIX. Haxomute K03 QUIHEHTHI OCH JUarpaMMbl, B TOM YHUCIIE
B XOJe INPaKTHYCCKOH pabOTBl € NPHUMEHCHHUEM CTaHIApTHBIX
byHKIMHA.

IIpakTHyeckoe 3aHATHE

153. | IIpumepsl pacnpeneneHuid, B TOM YUCIIEe TEOMETPUUECKOE U
OuHOMHANBHOE.
154. | MaTtemaTtudeckoe OXXHIAHHE CIydailHON BEIHYHHBI (pacmpenercHus).
IIpumMepsl HmpHUMEHEHUS MaTeMaTHUYECKOTO OXHJIAHHS (CTpaxoBaHHE,
jotepes). MaTeMaTHueckoe OXHAaHHE OMHApHOH  ciydaiHOM
BEJIMYMHBI. MaTeMaTHUeCKOe OKUAAHUE CYMMBI CIIy4ailHBIX BEIUYHH.
MareMaTHueCKOe OKHJIAaHHE T'€OMETPHUECKOro M OWHOMHAIBHOTO
pacupeneneHui.
155. | 3amaun, mpUBOIAIINE K TIOKA3aTEIEHOMY PACIIPEIEICHUIO. Pa3zbupars npuMepsl 3a7a4, NPUBOIAIIMX K IOKa3aTeJIbHOMY
pacIpeseneHo ¥ K HOpMaIbHOMY paclpeeICHHIO.
156. | 3amaun, npuBOAIINE K HOPMAJIBHOMY PacHpeAeICHHUIO. Pa30Oupate mpuMepbl 3agad, NPUBOMINIMX K IOKa3aTeIbHOMY
pacnpesieNeHUI0 1 K HOpMaJIbHOMY pacIipeie/iCHHIO.
Koncynpranus 2 157. | KoHcynbranus nepen 3Kk3aMeHOM
CamocrosTenbHas paboTa 12 1 [HoaroroBka k 3K3aMeHy
39 2 — PabGora ¢ KOHCIEKTaMH, Y4eOHOM W  CHenUanbHOM

SKOHOMHUYECKOH JsuTeparypoil (mo maparpadam, riiaBam
y4eOHBIX TTOCOOMIT, yKa3aHHBIM IPETIOIaBaTENIEM).

- HO}IFOTOBKa K HOPAKTHYCCKUM 3aHATHAM C HUCIIOJIb30BAHUEM
METOJMYCCKHX PEKOMEHIALMI MPEroaaBaTelisi, BBIIOJIHCHUE
1 opopMIICHHE IPAKTHIECKHX PadoT.

— BrInonHeHre JOMaIIHUX 3a1aHuUil 110 pa3neny.

— IlpumepHas TeMaTHKa JOMAIIHUX 3aJaHUM 110 pa3aey:
Pemenne 3amay Ha HaXOXICHHE NPOM3BOMHBIX (YHKIHUIT
UCToNB3ysl NpaBuiia nuddepennupoBanus. Pemenue 3aqay Ha
HAXOXJIEHWE  MPOM3BOMHBIX  OJJIEMEHTApHBIX  (DYHKLUA.
Pemienne 3amau Ha HaxOoXKICHHE YIIIOBOro Koddduimenra
KacaTenpHOW K rpaduky ¢yHkiuu. Permienue 3amau Ha
COCTaBJICHUE YpaBHEHHs KacaTelbHOW K Trpaduky (QyHKIUH.
Pewrenue 3a1au Ha HaX0XKIEHUE MPOMEXKYTKOB MOHOTOHHOCTH
GyHKIHH.

Pemenne 3ama4 Ha HaxOXKICHHE SKCTPEMYMOB (DYHKIIM.
Pemenne 3amau  Ha  HaxOXACHHE  HAWOONbLOIErO U
HauMeHbLIero 3HadeHnd QyHkuuu. VicenenoBanne ¢(yHKUHMit
OpH [OMOIIM TNPOM3BOJHOW M IOCTPOCHHE HX TIpaduKOB.
Pemenne 3amay Ha HaXOXXACHHE MEPBOOOPA3HBIX (YHKIMM.
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Bbruncnenue unTerpanoB. PemeHue 3agad Ha HaxXOXACHUE
JI01aied KpUBOJIMHEHHBIX Tpanenuil.

IMonck mHpOpMAIK TIO TEME C UCIIOIB30BAaHUEM Pa3INIHBIX
TEXHOJIOTHH MONCKa;

C6op, cucrematuzanys, U3ydeHne 1 ohopMIICHHE MaTepraa;
Bri6op (hopMbI peacTaBIeHUS MaTepHaa: KOHCIIEKT,
JoKJIaj, pedepar, razera, acce, Ipe3eHTalus, OyKIeT, I1akar,
cxema, Tabiuna, CanT u T.1I.

IIpomexxyTouHast 4
aTTecTanus B popme

3K3aMeHa

Bcero: 369
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6. YCJIOBUA PEAVIMBALIUUA YYEBHOI'O IIPEIMETA
MATEMATHKA

6.1 MaTepuajibHO-TeXHUYeCKOe o0ecrieyeHue

B coorBerctBum ¢ TpedoBanmsivu PIOC COO k MaTepHaTbHO-TEXHUYECKOMY
ofecrieueHnI0 y4yeOHOro mpoiiecca yriyOJNeHHBI YpOBEHb Kypca MaTeMaTHUKU H3y4yaeTcs B
YCIIOBUSIX MPEAMETHOIO KaOMHETa MaTEMaTHKU.

[Iporpamma yue6Horo mpeamera OVYIIn.03 Martemaruka peanau3yercs B YriyOJIeHHOM
YPOBHE, B KOTOPOW HMEETCS] BO3MOXHOCTh OOECIEUUTh CBOOOIHBIA J0CTyrm B MHTEpHET BO
BpeMsl Y4eOHOT0 3aHATHUS U B IIEPUOJI BHEYUCOHOU JAesITeIbHOCTH 00yJaroIIuXCsl.

O6opynoBanue yueOHOro kabuHera:
— Paboune mecta Ha 25 oOyyaronuxcs
— ABTOMaTHU3MpOBaHHOE pabouee MECTO MPENoaaBaTes;
— HHrepakTuBHAsA NOCKA, IPOEKTOP, KPOHILITEHH;
— JlunensnoHHoe mporpaMmMHOe oOecriedeHre 00IIero Ha3HaYCHNUS;
— Bpixoa B rio0anbHyO CETh;
— MarnuTtHo-MapKepHas 10CKa;
— Crarudeckue, ITMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbIC MOJICIIN;
— KOMIUIEKT TEXHUYECKOW TOKYMEHTAllUH, B TOM YHUCJIE MAclopTa Ha CPeACTBA
o0yueHus, THCTPYKIUH 110 UX UCIOJIB30BaHUIO U TEXHUKE 0€30MacHOCTH;
— KomrutekT yue0HO-MeTOIMIeCKOM TOKYMEHTAINY;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus iupoBeIix 00pa3oBaTEIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOJIMYECKHUE MTOCOOUS IO MATEMATHKE;

6.2 UndopmannonHoe odecnevyeHne peajasu3amun NPporpamMmbl

B Oubnmoreunsiii ¢GoHA BXOAAT y4eOHUKH U3 (eAepaibHOTO MEPeyHs Y4EeOHHKOB,
JOTIYIIEHHBIX K UCHOJIB30BAHUIO TIPU pean3allii UMEIOIINUX FOCYapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNBbHBIX MPOTPaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, cpemHero oOmIero
o0pa3oBaHUsl OpraHU3alMsAMU, OCYIIECTBISIOUIMMU 00pa3oBaTeNbHYIO JCSITENbHOCTh U
YCTAHOBJICHHS MPEACIHLHOTO CPOKA MCIIOIH30BAHUS HCKIIFOUCHHBIX YYCOHHKOB, YTBEPIKICHHOTO
npukazoM Munnpocsemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  obecrieden  goctynma Kk  ydebnukam  OBC  Jlawb
(https://e.lanbook.com/)  (komrekmum  "®ITY. 10-11 w1  UWsn-Bo  «lIpocBemieHue».
O61eo0Opa3oBaTeNbHbIE IPEAMETHI).

B o0pazoBarenbHOM IpoLECCEe UCTIONB3YIOTCS 3JEKTPOHHBIE 00pa30BaTEIIbHBIE PECYPCHI
u3 (QenepalbHOTO TMEpeuHs dSJIEKTPOHHBIX O00pa3oBaTENbHBIX PECYpCOB, MTOIMYIIEHHBIX K
UCIIOJB30BAHUIO  TIPU  peaM3alliii  UMEIONIMX  TOCYJAApCTBEHHYIO  aKKPEIUTAIUIO
0o0pa3oBaTeNbHbIX MPOTrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIero
oOpa3zoBaHus, YTBEpXkKJACHHOro mnpukazom Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHBI€ HCTOYHHKH:
1. bammakoB M.M. Marematuka: y4eOHUK [l CTYJIEHTOB YUYPEKICHUH CpeIHEro

npodeccnoHaibHOTO  OOpa3oBanmsi, 1-¢ w3manme: OOMECTBO ¢  OTPaHUYCHHOM
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATEIBCKUM IEHTP «AKageMus», 2022r.
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bamvakoB M.U. Marematuka. 3amaunuk: ydeOHOe mocoOue s CTYIEHTOB CPEIHEro
npodeccuoHaibHOTO  OOpa3oBanmsi. 1-¢  w3mamme: OOMECTBO ¢ OTpaHUYCHHOMN
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATEIBCKUM IEHTP «AKageMus», 2022r.

DJIeKTPOHHbIE 00pa30BaTeJIbHbIC PeCYPChl

Bepositnocts u cratuctuka 10. B D0P BI10 mnpencraBimeno 8 wmonyneit nHa 34
akajieMuueckux yaca. O0umii nepedenp Moayseil: [IpeacraBnenue JaHHBIX U OMMCaTENIbHAS
craructuka; CirydaiiHple OMBITHI U CIydailHble COOBITHS, ONBITBI C PaBHOBO3MOXKHBIMHU
3JIEMEHTAapHbBIMM  ucxoaamu; Ormnepauuu HaJ COOBITUAMH, CJIOXEHHE BEpPOSITHOCTEH;
VYcioBHas BEpPOSITHOCTh, JEPEBO CIy4yailHOrO OIbITa, (GopMmysa IOJHOM BEpPOATHOCTH U
HE3aBUCHUMOCTb COOBITHH; OieMeHThl KoMOMHaTopuku; CepuM IOCIEI0BATENbHBIX
ucnbiTannii; CrydaifHple BeNWYMHBI M pactpenaeneHus; OO000IIeHne W CHCTEeMaTHU3alus
Kypca BepostHocTd U ctatuctuku 10 kinacca. OOO "CBEPOBPA30OBAHUE".

Beposithocts u cratuctuka 11. B D0P BIl1 mnpencraBimeno 8 wmonyneit nHa 34
akajgemMuueckux yaca. O0muil nepeueHb Moayseil: MatemaTiueckoe 0XKMJIaHue CIydaitHOn
BEIMYUHEI; J[McTiepcus U CTaHAapTHOE OTKIOHECHUE CITyJaiiHOW BETUYHHBI; 3aKOH OOJBIINX
gyrucen;  HempepoiBHbIe — ciiydaiiHble — BenwuuHbl  (pacmpenenenus).  HopmanbHoe
pacupenenenue; OO0OOIMICHHE W CHCTEMATH3AlHs: TPEJCTABIICHUE TaHHBIX U CTaTHCTHKAQ,
O6o0mmene W cucTeMaTu3alus: MHOXECTBa, KoMmOuHartopuka, rpadbr; OO0oOImeHHE U
CUCTEMAaTH3aIMsl: COOBITHS U UX BEpOSITHOCTH; OOOOIICHIE U CHCTEMATH3AIUS: CITydaiiHbIC
BennuuHsbl U pacnpeaenenus. OO0 "CBEPOBPA3OBAHUE".
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