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1. MOSICHUTEJIbHAS 3AITUCKA
OVIly.04 MatemaTuka

1.1. OOmas xapakTepucTHKA IPOrpaMMbl y4eOHOI0 nmpeaMeTa

MaremaTtuka - ONOPHBIM IpeaMeT A M3YYEHUS CMEXHbBIX AUCLUIUIMH, 4TO JeaeT
0a30ByI0 MaTEMaTUYECKYIO MOJTOTOBKY HEOOXOIMMOMH.

[IpakTyeckas MOJE3HOCTh MaTEMAaTHKH OOYCIOBJI€HA HAJIWYMEM IPOCTPAHCTBEHHBIX
¢dopM, KONTMYECTBEHHBIX OTHOUICHWH, HKOHOMHYECKHMX  pacyeToB; HEOOXOIUMOCTHIO
MaTeMaTUYECKUX 3HAHUI B IOHUMAHUU IPUHLUIIOB YCTPONCTBA U MCIIOIb30BaHUS COBPEMEHHOMN
TEXHUKH, BOCHPHATHS W MHTEPIPETAlds PasHOOOpa3HON COIMAIBHOW, 3IKOHOMHYECKOMN
UHPOpPMALIUK; TPAKTUYECKUX NPUEMOB T€OMETPHUUECKUX HU3MEPEHMHA W TOCTPOCHUU, UTCHHS
uH(opMaIuu, TpeICTaBICHHON B BH/I€ Ta0IHII, THarpaMM U rpad)uKoB.

[Ipukiagnas 3HaAYMMOCTh MAaTEMaTHKH OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(yHAaMEeHTalIbHbIE CTPYKTYphl HAIlEro MHpa: MPOCTPAHCTBEHHBbIE ()OPMBI M KOJIUYECTBEHHBIE
OTHOIIEHUS, (PYHKIIMOHAIBHBIC 3aBHCUMOCTH U KaTErOPUHU HEONPEAeNEHHOCTH, OT MPOCTEHIINX,
YCBAUBAaEMBIX B HEIMOCPEACTBEHHOM OIIBITE, 1O JOCTAaTOYHO CJIOXHBIX, HEOOXOAMUMBIX JUIS
Pa3BUTHUSI HAyYHBIX M TEXHOJOTMYECKMX HJIEH. be3 KOHKpETHBIX MaTeMaTH4YeCKUX 3HAHUM
3aTPy[HEHO MOHMMAHUE MPUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAaHUS COBPEMEHHOW TEXHMKH,
BOCIIPHATHE M HHTEPIpETalusi pazHooOpa3HOW COIMATIBHOM, SKOHOMHUYECKOW, MOJUTHYECKOU
nHpopmaruu, MmasiodhGeKTHBHA TOBCEAHEBHAS TPAKTUUYECKAS IeATEILHOCTh. Bo MHOTHX cdepax
npoeCCUOHATBHON JIeATENILHOCTH TPEeOYIOTCS yMEHHUS BBIIOJHATH pPAacyEThl, COCTABIATH
QITOPUTMBI, NMPUMEHATh (HOPMYJIbI, MPOBOIUTH I'€OMETPUUECKHE H3MEPEHUS U IOCTPOCHMS,
yuTaTh, 00palaThIBaTh, MHTEPIPETUPOBATH W MPEICTABIATH HH(GOPMAIMIO B BHJIE TaOIUII,
JIuarpaMm #u rpaduKoB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CIIyJaiHbIX COOBITHH.

OOyuenue maremMaTuke JaéT BO3MOXKHOCTh pa3BHBAaTh Yy OOY4YalOUIMXCS TOUYHYIO,
palMoHaAIBHYI0 U UH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanbosiee MOAXOAIINE SI3bIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CpencTBA JUIsl BBIPAXKEHUS CYXKIEHHUH M HArsIIHOTO UX
IPECTaBICHHUS.

Heo6xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISETCS
o011ee 3HaKOMCTBO € METOJaMH IMO3HaHMs JEHCTBUTEIBHOCTH, IPEACTABICHUE O MpEeAMETe U
METO/Ie MaTeMaTHKH, €r0 OTIMYUSAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
O0COOEHHOCTSIX MPUMEHEHUs MaTeMaTHKH JUIsl PEIIeHUs HAyYHbIX M TNPUKIAJHBIX 3a71ad.
MaremaTnueckoe 00pa3oBaHHe BHOCHT CBOI BKJIal B pOPMHUPOBaHUE OOIIEH KyJIbTyphI YeTOBEKa.

N3yueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETUUECKOMY BOCIIMTAHUIO Y€JIOBEKA, IOHUMaHHIO
KpPacoThl M HU3AILIECTBA MAaTEMaTHUYECKUX DPACCYXIECHUH, BOCHPUATHIO T€OMETPHUECKUX (POpM,
YCBOEHHIO HJIEH CUMMETPHH.

OCHOBHBIMU JIMHHUSIMHM COJEP)KaHHS MaTeMATHKH YIJIyOJEHHOr0 YPOBHSI SBJISIOTCS:
"Uucna wu Berumcienus', "Anre6pa" ("AnreOpamueckue BblpakeHus'", "YpaBHEHUS U
HepaBeHcTBa"), "Hauana maremaruyeckoro ananmuza”, "['eomerpus” ("T'eomerpudeckue Gurypsi
u ux cBouctBa", "M3Mepenue reomerpuueckux BenwuuH"), "BeposTHOCT, W craTtHcTHKA'.
JlaHHbIe TUHUM PA3BUBAIOTCS MapalljieNIbHO, KaX/1asi B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBHMCHUMO OJIHA OT JIPYroM, a B TECCHOM KOHTAaKTe W B3auMojencTeuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIONIAs, TPAJWIMOHHO TPUCYIIas MaTeMaTHKe U
IIPOHM3BIBAIONIAS BCE MAaTEMAaTUYECKHE KypChl M cojiepxareiabHble TMHUUA. CHOpMyYIHpOBaHHOE
Bo ®I'OC COO TtpeboBanue '"yMmMeHHE ONEPUPOBATH MOHATUSMH: OIPEICIIEHUE, aKCHOMA,
TEOpeMa, CIIEACTBHUE, CBOMCTBO, NPHU3HAK, J0KA3aTEIbCTBO, PABHOCHUIIbHBIE (OPMYIMPOBKH,
yMmeHue popMynupoBaTh 00paTHOE M MPOTHUBOIIOIOKHOE YTBEPKACHUE, TPUBOAUTh MIPUMEPHI U
KOHTPIPUMEPBI, UCIOIb30BATH METOJ] MaTeMaTHUECKOW MHAYKLUH, IPOBOAUTE JOKA3aTEIbHbIE
paccyXAeHMsl NpU DPELIEHUU 3a7ad, OLIEHHWBATH JIOTMYECKYIO IPaBUIIBHOCTh pPacCyXIeHUi"
OTHOCHTCS KO BCEM y4eOHBIM KypcaMm, a PopMUpOBaHHUE JTOTMUECKMX YMEHUH pacnpeensercs 1o
BCEM rojilaM 00y4eHHs Ha yPOBHE CPEHEro 00IIero oopa3oBaHus.



B coorBerctBum ¢ ®I'OC COO maTemaTuka SIBISETCS 00s3aTEIBHBIM IMPEAMETOM Ha
JTAHHOM YpOBHE oOpa3zoBaHus. Hactosmiedl mporpamMmoil mo MaTeMaTHKe IpelycMaTpuBaeTCs
n3ydeHue ydyeOHoro mpeamera "Martematuka" B pamkax TpEX y4deOHBIX KypcoB: "AnrebOpa u
Hayajga Maremaruueckoro aHanmmsa', ‘"l'eomerpusa", "BeposTtHocTh U  craTHCTHKA'.
dopmMupoBaHUE JIOTHUYECKUX YMEHHUH OCYIIECTBISIETCS Ha YPOBHE CpEIHEro ooOIero
00pa30oBaHus, a 3JIEMEHTHI JIOTMKH BKJIIOYAIOTCS B COAEp)KaHUE BCEX HA3BAHHBIX BBILIEC YUEOHBIX
KYPCOB.

1.2. MecTo mpeamMera B CTPYKType OCHOBHOW mnpodeccMOHAJbHON 00pa3oBaTeIbLHOM
NMPOrpamMMbI:

Pabouass mporpamma  yueOHOro  TpeaMeTa  SABISETCS ~ O0S3aTENbHOW  YaCThIO
00111e00pa30BaTEIHLHOTO ITUKJIA OCHOBHOM MpodeccrnoHaaIbHOM 00pa30BaTeIbHON MTPOrpaMMBbI 110
cnennanbHocTh 38.02.01 DxoHOMUKA M OyXTanTepcKHii yueT (1o oTpacisim).

[Iporpamma ydyebHoro nmpeamera coctarieHa B cootBerctBur ¢ @I'OC COO u ®OIT COO
B YaCTH OINpEJAEICHUs COJepKaHUs M TpeOOBAHUHM K pe3yabTaTaM €ro OCBOCHHs, a TaKXKe Ha
OCHOBE XAapaKTEepPUCTUKH IJIAHUPYEMBIX pE3yJIbTaTOB JIYyXOBHO-HPAaBCTBEHHOTO pa3BUTHUS,
BOCIIUTAHMUSI M COLMAIN3AUN OO0Yy4aroIluXCcs, MPEICTaBIeHHONW B (enepaabHOi Mporpamme
BOCIIUTaHUSI M B COOTBETCTBUM C (DOPMUPYEMBIMH JIMUYHOCTHBIMHU pe3yJbTaTaMu padoueit
[IporpaMMbI BOCIUTAHUS TIO CIICIIUATHHOCTH.

[Ipeamer BXomuT B oOsi3arenbHyto npeametHyio obmacte PI'OC COO «Martematuka u
uHpOpMaTHKa» U U3ydaeTcs Ha YrayOJeHHOM YPOBHE.

1.3. Ilegn n3y4yeHust y4eOHOro npeamera

Ilens ocBoenuss mnpenMera «Marematuka» (BKJIOYas Kypchl "AnreOpa W Hadaiia
MaTemaruueckoro ananusa', "l'eomerpusa", "BeposTHocTp U cTaTHCTHKA") OCBOEHHE
00y4aroIMMUCS COIep KaHUsI IPeaMeTa U JJOCTUKEHHE Pe3yJIbTaTOB €€ U3YYEHHSI B COOTBETCTBUU
¢ tpedoBanusamMu GI'OC COO ¢ yyerom npodeccuonanbroit HanpasienHoctd @I'OC CIIO:

o ¢opMHpOBaHHE  LEHTPAIBHBIX  MaTEMAaTUYECKUX  MOHATUH  (YMCIO,  BEIMYHMHA,
reoMerpuueckas  (Gurypa, TIEepeMEHHas, BEPOATHOCTb, (YyHKIHUsA), 0OECIeUnBarOIINX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00YJaIOIUXCS;

o NOJBE/IeHUE OOYUaIOUIMXCS Ha JOCTYIIHOM JUIS HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTUKHd M OKPYKAIOIIEro Mupa, MOHMMaHME MaTeMaTHKW KaK 4YacTH OOmIel KyJIbTYpbl
YeJI0BEYECTBA;

o pa3BUTHE  WHTEJUIEKTYaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  OOydaromuxcs,
MO03HABATEILHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHM, KPUTUYHOCTH MBILIUICHUS, HHTEpeca
K U3YYEHHUIO MaTEMaTHKH;

o ¢dopmupoBaHre (QYyHKIMOHATHLHON MaTeMaTHUYECKOW IPaMOTHOCTH: YMEHUS Pacro3HaBaTh
MaTeMaTUYECKUE acTIeKThl B pEalIbHBIX )KM3HEHHBIX CUTYaLUAX U IIPU U3YYEHUU IPYTUX YIeOHBIX
IPEMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpPOBATH UX Ha S3bIKE
MaTeMaTUKH M CO3JaBaTh MAaTeMaTH4YEeCKHE MOJENH, MPUMEHSATh OCBOEHHBI MaTeMaTHYeCKUN
ammapar A peleHHus NPaKTUKO-OPMEHTUPOBAHHBIX 3ajlad, MHTEPIPETHPOBATH M OLIEHUBAThH
MOJTyYEHHBIE PE3YJIbTATHI.

o yMemb cOCMAagnamy NIAH, AN2OPUMM peuleHus: 3a0ayu, 8bloupams cnocob peuieHus ¢
Vuemom UMewuxcsa pecypcos u cobCmeeHHblX 803MONCHOCIEN U KOPPEKMUPos8ams ¢ y4emom
HOB0IL uHopmayuu,

o 8n1a0emsv HaABbIKaMU NO3HABAMENbHOU peeKCUU KaK 0CO3HAHUSA CO8epULaeMblX Oelcmaull
U  MbICTUMENbHLIX NPOYeccos, UX pe3yibmamos; 61aoems Ccnocobamu camonposepru,
CAMOKOHMPOTIA NPOYecca U pe3yibmama peueHus Mamemamuieckol 3a0auu;

. npeosudems mMpyoOHOCMU, KOMOpble MO2YM B03HUKHYMb NpU peuleHul 3a0a4i, 8HOCUMb
KOPPEKMuUBul 8 0esimelbHOCMb HA OCHO8€e HOBbIX 0OCMOAMENbCME, OAHHBIX, HAUOEHHBIX OUWUOOK,
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o oyeHueamv Ccoomeemcmeue pe3yrbmama yeau U - YClosuaM, Mepy CcOOCMEEHHOL
CamocmosamenbHoCmu, 3ampyoHeHus, oepuyumsl, OWUOKU, NPUOOPEMEHHBII ONbIM, 00BACHAMb
NPUYUHBL OOCIMUNCEHUSL UTU He OOCTMUINCEHUSL Pe3YTbMAmos 0esamenibHOCU.

1.4. Ilnanupyemble pe3yJbTaThl 0CBOCHUS U CHUIINHBI:

[IpeameT cmocoOCTBYET (OPMHUPOBAHUIO M PA3BUTHIO OOIIMX KOMITCTCHITHIA:

OK 01. Bei6upats crioco0sbl penieHus 3aaad npohecCuoOHaTbHON AesITeIbHOCTH IPUMEHUTENHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPECTBA MIOMCKA, aHAJIM3a U MHTEPIpEeTalui HHHOpMaI,
¥ MTHPOPMAIIMOHHbIE TEXHOJIOTUH JIJISl BBIIOIHEHUS 3a/1a4 MPO(eCcCCHOHAIBHOMN 1eATeIbHOCTH;
OK 03. IlnanupoBaTh U pEaIM30BHIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO AESITENbHOCTh B MpodeccHoHaIbHOU chepe, UCIONb30BaTh
3HaHUS MO0 (PUHAHCOBON 'PAMOTHOCTH B PA3ITUYHBIX )KU3HEHHBIX CUTYAIHIX;

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJIJICKTHBE U KOMAH/JIC,

OK 05. OcymecTBiiTh YCTHYIO U INUCBbMEHHYIO KOMMYHHUKAIMIO Ha TOCYJAapCTBEHHOM SI3bIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 06. IIposBisiTh TpakJaHCKO-NMATPUOTUYECKYIO MO3MIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAIUIIMOHHBIX OOIIEUETOBEYECKUX IEHHOCTEH, B TOM YHUCIIE C YYETOM
TrapMOHHU3ALUN MEXHALMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHSTHh CTaHIAPTHI
AHTUKOPPYIMLHUOHHOTO MOBEICHHUS;

OK 07. CopnelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpeibl, pPecypcocOepexeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHWH KIMMAaTa, MPUHIMIBI OEpeKIMBOTO TPOU3BOACTBA, A(P(PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYAMHBIX CUTYaLIUAX;

B pamkax mporpaMMbl yueOHOTo npeamera oOydarolUMUCS OCBAaWBAIOTCS JTUYHOCTHBIE,
MeTaIpeIMETHbIE U TPEAMETHBIC Pe3yNIbTaThl B COOTBETCTBHHU ¢ TpeboBanusmMu OI'OC cpennero
obmero oOpa3oBanus: JuuHOCTHBIE (JI), mMetampeamernsie (M), mpeaMeTHbIC 11 0a30BOTO
ypoBHs (I1), u yenyonennoeo yposus (I1y).

JIMYHOCTHBIE PE3YJIBTATBI

rpa)IaHCKOe BOCIIUTAHHUE:
JI1 - cdopMHpPOBAaHHOCTh TPAKIAHCKONH TMO3UIMH OOYy4aroIlerocss Kak AakTHBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;
JI2 - oco3HaHME CBOMX KOHCTUTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HHE 3aKOHA H
IIPABOIIOPAIKA;
JI3 - mpuHATHE TPAJULMOHHBIX HAIMOHAJBHBIX, OOIEYETOBEYECKUX TI'yMAaHHUCTUYECKHX H
JEMOKPAaTUYECKUX LIEHHOCTEN;
JI4 - TOTOBHOCTH MPOTHUBOCTOATH HJICOJOTHMM OJKCTPEMHM3Ma, HAalMOHAIM3Ma, KCeHOo(hoOuwu,
JUCKPUMHUHALIMH IO COLUAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM ITPU3HAKAM;
JI5S - rOTOBHOCTH BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpecax IpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIEHUH B IIKOJIE U JETCKO-IOHOIIECKUX OpraHU3alusix;
JI6 - ymeHMe B3aMMOACHCTBOBATD C COLIMATBHBIMA HHCTUTYTaMHU B COOTBETCTBUU € UX (PYHKIIUSAMH
Y Ha3HAYCHUEM;
JI7 - TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

NATPHOTHYECKOE BOCIIUTAHHE:
JI8 - chopMHUPOBAHHOCTH POCCHUICKON Ipa)KT1aHCKOW MASHTHYHOCTH, NATPHOTU3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#N, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;
JI9 - neHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U IIPUPOSHOMY
HACJIE/INI0, MAMATHUKAM, OOEBBIM MOJBUTAM U TPYAOBBIM JOCTIIKEHHUSM HApOJa, TPaTuLHsIM
HapoznoB Poccun; noctmwkenusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPYAE;



JII0 - wunelinas yOeXIEHHOCTh, TOTOBHOCTh K CcCly)keHHI0O OTedecTBYy M €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
JAYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

JI11 - oco3HaHue NyXOBHBIX IIEHHOCTEW POCCUICKOTO HAPOa;
JI12 - chopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO TTOBEICHHUSI;
JI13 - crtocoOHOCTH OLIEHWBATH CUTYAIUIO ¥ IPHHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
JI14 - oco3HaHME TUYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYAYIIETO;
JI15 - oTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTEINSM U (MJIH) APYTUM YJI€HaM CEMbHU, CO3/IaHUIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTENM CEMEHWHOW >XU3HU B COOTBETCTBUU C
TpanuuusMu Hapoaos Poccuu;

ICTeTHYECKOe BOCIMTAHME:
JI16 - acreTMuecKkoe OTHOUICHHE K MUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
JI17 - ciocoOHOCTH BOCIIPUHUMATD pa3IMYHbIe BUJIbI HCKYCCTBA, TPAAULIUNA U TBOPUYECTBO CBOETO
U APYTUX HApOJOB, OIIYIIaTh IMOLIMOHATLHOE BO3/ICHCTBUE UCKYCCTBA;
JI18 - yOexxaeHHOCTh B 3HAYUMOCTHU ISl JJUMYHOCTH M OOIIECTBAa OTEYECTBEHHOTO U MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIMK U HAPOJHOTO TBOPUECTBA;
JI19 - TOTOBHOCTH K CAMOBBIPQXEHHIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOH JIMUHOCTH;

(puznyeckoe BocnutTanue, GopMUpoOBaHHEe KYJIbTYPbl 310POBbS U 3MOLMOHAJIBLHOIO
Os1aromosty4usi:
J120 - chpopMHUpOBaHHOCTH 370POBOTO U O€30TaCHOTO 00pa3a )KMU3HHU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3/I0POBBIO;
JI21 - noTpe6HOCTH B (PU3UIECKOM COBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/]0POBUTEIHHOMN
JeATETbHOCTBIO;
JI22 - akTUBHOE HEMPUATUE BPEIHBIX IPUBBIYEK U UHBIX (HOPM MPUUUHEHUS Bpena Gu3nuecKkomy
U TICUXHUYECKOMY 3/I0POBBIO;

TPYA0BOE BOCIIUTAHUE:
JI23 - TOTOBHOCTH K TPY/IY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0It00ue;
JI24 - rOTOBHOCTb K aKTUBHOM JIEATEIIbHOCTH TEXHOJIOTHYECKON M COI[MaIbHON HAMPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO JIESATEIBHOCTH;
JI25 - mHTEepec Kk paznuyHBIM cepaM MpoPecCHOHATHHOU JEATEILHOCTH, YMEHHUE COBEpIIAThH
OCO3HAHHEIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,
JI26 - TOTOBHOCTH M CIIOCOOHOCTH K OOpPa30BaHUIO W CaMOOOPA30BAHUIO HA MPOTSHKCHUHM BCEH
KU3HU;

IKO0JIOTHYeCKOoe BOCIIUTAHue:
JI27 - chopMHpPOBAaHHOCTH JKOJOTUYECKOW KYyIbTYpbl, MOHHNMAHHE BIHSHHUS COIHAIBHO-
SKOHOMMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
r7100aJIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;
JI28 - nnmaHupoBaHuE U OCYIIECTBIECHUE ACHCTBUI B OKPYKAIOIIEH Cpeie Ha OCHOBE 3HAHUS 1EeH
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;
JI29 - akTMBHOE HENMPUATHE ACUCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOILIEH Cpelie;
JI30 - yMeHHe TPOTHO3UPOBATH  HEONATONMPUSATHBICE  SKOJOTHYECKHE  IMOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUH, TPEAOTBpAIIaTh UX;
JI31 - pacmupenue onbiTa AESITEIHLHOCTH 3KOJIOTMYECKON HAIIPaBIEHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHHUS:
JI32 - cdopMUpOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;
JI33 - coBepiIeHCTBOBaHUE A3BIKOBOM M YMTATEIBCKON KYIbTYpPbl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIOJIbMH U TIO3HAHUSI MUPA;



JI34 - oco3HaHuWE IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJILHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

basoBble Jlornyeckue 1eMcTBUA:
M1 - camoctoaTensHO (OpMYIHpPOBaTh U aKTyalM3UpPOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
M2 - ycraHaBnuBaTh CyHIIECTBEHHBIN MPU3HAK UM OCHOBAHUS U1 CPABHEHUS, KIaccUuPUKAIK U
00001IeHHS;
M3 - onpenensTh Leau ACSITENbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUH UX JOCTHKECHHUS;
M4 - BBIABIISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;
MS5 - BHOCHTH KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEISM,
OIICHUBATb PUCKH MOCJIEACTBUHN ACSITEIBHOCTH;
M6 - pa3BUBaTh KpeaTUBHOE MBIIUICHUE IPU PEILICHUH )KU3HEHHBIX TPOOJIeM;

ba3zoBble ucciieqoBaTe/ibCKMe JeHCTBUSA:
M7 - BmazmeTb HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKOM M TPOEKTHOW JCSITEIIBHOCTH, HaBBIKAMHU
paspernieHus mpoodieM;
MS - crtocoGHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B IMO3HAHUS;
MO - oBnaneHne BUAMH JEATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHHUSA, €r0 MHTEPHPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3IaHUN
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
M10 - ¢opmHupoBaHHE HAYYHOTO THIA MBIIUICHUS, BIAJCHUE HAyYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MMOHATHUSMHA U METOJAMU;
M11 - craButh u (HOpMYyIHPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BATENBHOU JEATEIBHOCTH H
JKU3HEHHBIX CUTYALUX;
MI12 - BBISBASTH NPUUYMHHO-CIICJACTBEHHBIE CBSI3W M aKTyaJIM3UPOBAaTh 3a/layy, BBIIBUTATb
TUIIOTE3Y €€ PELICHMS], HAXOAUTh apTyMEHTBI Il JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 33/1aBATh
napameTpbl U KpUTEPUU PEILCHNUS;
M13 - aHanu3upOBaTh MOJYUYECHHBIE B XO/I€ PELICHUS 3a/1a4U PE3yIbTaThl, KPUTUUECKH OLICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
M14 - naBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;
MI15 - pa3pabaTbIBaTh IJIaH PEIICHHsS MPOOIEMBI C YIETOM aHAN3a UMEIOIIUXCS MaTepUATBHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;
MI16 - ocymiecTBIATH IeNICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOOB NIEHCTBHS B
poeCCHOHAIBHYIO CPENy;
MI17 - yMmeTh TMEpPeHOCUTh 3HAHHWS B T[O3HABATEIBHYIO M TMPAKTUYECKYIO 00IacTu
KU3HEACITEIBHOCTH;
MI18 - ymeTh HHTETPHPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00TIacTeid;
MI19 - BbABUTaTh HOBBIE UJIEH, TIPEATIATaTh OPUTMHAIBHBIE TOAXOAbI U PELLICHHUS;
M20 - craBUTH TPOOJIEMEBI H 33/1a4H, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS;

PabGora ¢ undopmanmeii:
M21 - BnameTh HaBBIKAMH TMOJY4YeHUS WHQPOPMAIUU W3 HCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3alMl0 W HHTEPIPETALUIO
uH(GOpPMAIIUU PA3INIHBIX BUIOB U (OPM MPEICTABICHUS;
M?22 - co3maBaTh TEKCTHl B Pa3IMYHBIX (hopMaTax C y4yeTOM Ha3HauYeHHsI WHMOpPMAIUU U €€
[[EJIeBON ayAWTOPHH, BHIOMpas ONTHUMAIbHYIO (QOpMYy TPEIACTABICHUS U BHU3yaIU3allud
(mpe3eHTanus, TabnIla, CXemMa 1 IpyTue);
M23 - ouleHHBATh IOCTOBEPHOCTH, JISTUTUMHOCTh WH(GOPMAIIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIBHO-3TUYECKUM HOpMaM;



M?24 - ucnionw3oBaTh cpeAcTBa WH(DOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTUH TMpHU
pEelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHMU3AIMOHHBIX 3a7ad C COOIIOJEHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepexeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;
M?25 - BmameTb HaBBIKAMH paClO3HABAaHUSA M 3amUThl WH)OpMaiuu, WHGOPMAIIMOHHON
0€30MacHOCTH TINYHOCTH.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
Oo0menue:
M26 - ocymIiecTBIAT, KOMMYHUKAITUU BO BCEX cepax KU3HH;
M27 - pacrno3HaBaTh HEBEpOAJbHBIE CPEICTBA OOINEHHUS, MOHMUMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, PACIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYallUH U CMSATYaTh KOH(IIUKTHI;
M28 - BnaseTsh pa3IudHbBIMU CIIOCO0aMU OOIICHUS U B3aUMOICHCTBUS; apTyMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIUY;
M29 - pa3BepHYTO M JOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HMCHOJIb30BAaHUEM SI3BIKOBBIX
CPENCTB;
CoBMecTHas1 1eSITeJILHOCTD:
M30 - noHIMAaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U WHIUBUTYAIbHONU PaOOTHI;
M31 - BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCUCTBUN C Y4ETOM OOIIUX MHTEPECOB, U
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;
M32 - npuHMMaTh UEIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUIM, pacpeaeisiTh POJIU C Y4ETOM MHEHUH
YYaCTHUKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paldoOThI,
M33 - onleHMBaTh KQa4€CTBO CBOETO BKJIa/Ja M KaXKJIOT0 YJ4aCTHHKA KOMaHJbI B OOIIHMI pe3ysbTat
1o pa3paboTaHHBIM KPUTEPHUSIM;
M34 - mpennaratb HOBBIE IIPOEKTHI, OLIEHUBATH WUJEU C MO3WULNHA HOBU3HBI, OPUTMHAIBLHOCTH,
IIPaKTUYECKOU 3HAaYMMOCTH;
M35 - KOOpIMHUPOBATH M BBHINOJIHATH PAOOTy B YCIOBHUSX pEaJbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;
M36 - ocCylecTBISATh NO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3JIMYHBIX CUTYyalMsX,
MPOSIBIISITE TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.
PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuzanus:
M37 - caMOCTOSITENTbHO OCYHIECTBIIATH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTEIBbHON JAESITETLHOCTH U
JKU3HEHHBIX CUTYALUX;
M38 - caMOCTOSITEIPHO COCTABIISATH IUIAH PEIICHUS MPOOJIEMBI C YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;
M39 - naBaTh OLIEHKY HOBBIM CUTYaLUsIM;
M40 - pacmapsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MIPEATIOYTECHU;
M41 - nenatb OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
M42 - onieHMBaTh TPUOOPETECHHBIN OIIBIT;
M43 - ciocoOcTBOBaTH (HOPMUPOBAHUIO U MPOSBICHUIO MIUPOKOM 3PYAMIIMU B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHB;
CaMOKOHTPOJIb:
M44 - naBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
M45 - BnaneTh HaBBIKAMU TIO3HABATEIBLHON pedICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUMA
Y MBICIIUTENbHBIX MPOIECCOB, UX PE3YJILTATOB U OCHOBAHUI;
M46 - ncrionb30BaTh MpUeMbl pedIEKCUU AJIs OLICHKU CUTYaIllH, BHIOOpa BEPHOTO PEIICHMUS;
M47 - ymeTh OLIECHMBATh PUCKUA U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKCHHUIO;
IMOIUOHAJLHBIA HHTEJJIEKT, NpeanoJaraomuii chopMupoOBAHHOCTD:



M48 — caM0oCcO3HaHus, BKIIOYAIOIIETO CIIOCOOHOCTh MMIOHMMAThL CBOE SMOLIMOHAILHOE COCTOSIHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHON Chepbl, OBITh YBEPSHHBIM B ce0e;
M49 —  caMoperyauMpoBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
M50 - BHYTpeHHEW MOTHBALIMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHMIKEHMIO LEIH U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, NCXO/IsSl U3 CBOMX BO3MOKHOCTEH;
MS51 - smmatuy, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHME IPYTHUX,
YUUTBHIBaTh €ro IMpH OCYLIECTBICHUMH KOMMYHHUKAllMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;
M50 - conmaibHbIX HaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPaUBaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(IUKTHI,

IIpunsiTue cedst M APyrux:
MS53 - npuHUMAaTH ce0sl, MTOHUMAasi CBOM HEJJOCTATKH U JOCTOUHCTBA;
M54 - npuHUMAaTh MOTUBBI K APTYMEHTHI APYTUX JIIOACH NMPU aHATIU3€ PE3YIbTATOB ACATEIbHOCTH;
M55 - npu3HaBaTh CBOE MPaBO U MPaABO APYTHX HA OIIUOKY;
MS56 - pa3BuBaTh CIOCOOHOCTH BUJETH MUP C MMO3HITUH APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl MO ydyeOHOMY mnpeaMery "Maremartuka" (BKIOYas KYypChl
"AnreOpa u Hadana mMaTemarudeckoro anammsa', "T'eomerpus", "BeposTHOCTh U cTatucTuka')
(0a30BBIi YpPOBEHB) TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOEHHUs 0a30BOro Kypca
MaTEMATHKH JIOJDKHBI OTPaXaTh:

[11 - BnajgeHue MeTOAaMM JOKa3aTeNbCTB, aJTOPUTMAaMU pEUIeHHs 3a]ad; yMEHHe
dbopMyIUpOBaTh OMPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSThH UX, TPOBOJAUTH JTOKA3aTEIHHBIE
paccyXJeHHs B XO/I€ PEeLICHUS 3aa4;

[12 - ymeHue omepupoBaTh MOHATHSIMH: CTEIEHb 4YHCIA, JIOrapudM YUCIa, yMEHHE
BBIMOJIHATh BBIUMCICHHE 3HAUYCHUH M mpeoOpa3oBaHHsl BBIPAXKEHHM CO CTENEHSIMU U
Jorapudpmamu, mpeodpazoBaHus IPOOHO-PAIMOHATBHBIX BBIPAXKECHUH;

13 - ymeHue onepupoBaTh NOHIATUAMHU: palliOHAIILHBIE, UPPALIMOHANIbHBIE, TOKa3aTeNbHbIE,
CTETICHHBIE, TIOTapHU(PMUIECKHE, TPUTOHOMETPUUYECKHE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

[14 - ymeHnue onepupoBaTh MOHATHSIMU: (DYHKIUS, HEMIpepbIBHAS (DYHKLMS, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeNeHHBId MHTErpall; YMEHHE HAaXOAWUTh IPOU3BOAHBIC 3JIEMEHTAPHBIX
GyHKIMH, UCIONB3Ys CIIPaBOYHBIE MaTepUasbl; UCCIEAOBATh B MPOCTEUIINX CiaydasX QyHKUIUU
HA MOHOTOHHOCTb, HAXOIUTh HANOOJBIIINE M HAUMEHBIIINE 3HAYCHUS (YHKIUH; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIOJB30BaHWEM ammapaTa MaTeMaTH4YecKoro aHaju3a; MPUMEHAThb
MIPOM3BOHYIO TIPH PEIICHUU 3a/1a4y Ha JIBIDKEHUE; PElIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 33729
Ha HauOOoJIbIINE Y HaMEHBIINE 3HAUEHUsI, Ha HaX0XKACHHUE MyTH, CKOPOCTH U YCKOPEHUS;

I15 - ymeHue onepupoBaTh MOHIATHIMHE: palliOHATbHAS (DYHKIUS, TOKa3aTeabHas yHKINS,
creneHHas QyHKIus, Jorapudmudeckas GyHKINS, TPUTOHOMETPHUECKUE (YHKIIUU, OOpaTHBIC
(GyHKUIMU; YMEHHME CTpPOUTh TIpadUKu H3y4eHHBIX (YHKLIMH, HCHOJB30BATh TIpaduku mnpu
M3YYEHUHU TMPOLIECCOB U 3aBUCUMOCTEH, MPU PEIIeHUH 3a7ayd U3 IPYruX y4yeOHbIX MPEIMETOB U
3a/1a4 U3 pearbHON KU3HH; BRIPAXKaTh (DOpPMyJIaMH 3aBUCIMOCTH MEXK]Ty BETHIHMHAMU,

16 - ymenue pemats TEKCTOBBIE 33/]Ja4H PA3HBIX TUIOB (B TOM YHKCJE HA MPOLEHTHI, JOJIH U
4acTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB W YCIyT, HAJOTH, 3aJadyd U3 o0jacTu
yIOpaBiIeHUS JHYHBIMH M CEMEMHBIMU (DMHAHCAMH); COCTAaBJIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U MIX CUCTEMBI 10 YCIOBHIO 3a/1a4H, HCCIIEI0BATh MTOJIYYEHHOE PEIICHIE 1 OLICHUBATh
PaBI0N0I00HOCTH PE3yJIbTaTOB;

[17 - ymeHue onepupoBaTh MOHITHIMHE: CpeHEE apruPMETHUECKOE, MEINaHa, HanOoIbIIee
U HauMEHbIllee 3HAYEHUs, pa3Max, AUCIEPCHs, CTaHIapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHE W3BIEKaTh, WHTEPIPETUPOBATh HH(POpPMAIMIO, TPEICTABICHHYI0 B TaOmuIlax, Ha
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yarpaMmmax, rpaukax, OTpakarolyto CBOMCTBA peallbHbIX IPOLIECCOB U SBIECHUH; IPECTABIATh
UH(POPMALIMIO C MTOMOIIBIO TAOIUI] ¥ AWArpaMM; MCCIEI0BATh CTATUCTUYECKUE TAHHBIC, B TOM
quciie ¢ IPUMEHEHHEM IpaUUECKUX METOAOB U AIEKTPOHHBIX CPENICTB;

I18 - ymeHue omepupoBaTh MOHATUSMHU: CIy4YalHBIM ONBIT W Cchy4aiiHOe coOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITUS; YMEHHE BBIUUCIATH BEPOSTHOCTH C MCIIOJIB30BaHHEM
rpadU4ecKux METO/OB; NPUMEHATh (OPMYINIBI CIIOKEHHS M YMHOXCHHMS BEpPOATHOCTEH,
KOMOMHATOpHbIE (akThl U (HOPMyYJIBl MPU PELICHUU 3a]a4; OLEHUBATHh BEPOATHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4YaifHBIMU BEJIMYMHAMH; YMEHUE IPUBOIUTH IIPUMEPHI POSBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

II9 - ymenue omepupoBaTh NOHATUSAMM: TOUKa, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIN YroOJI, CKPELIMBAIOLIMECS MIPSAMBIE, TAPAJLIEIBHOCTD U EPICHIUKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroja MeXay IpsMbIMH, Yrojl MEXAYy NpSAMOM M IUIOCKOCTBIO, Yrojl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE MEXKAY IPSIMBIMHU, PACCTOSHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh MIPH PELICHUU 33]a4 U3yUYeHHBbIE (PaKThl M TEOPEMbI
IUTAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIEro MHUPA;

IT10 - ymeHnue onepupoBaTh MOHATUSMHU: MHOTOIPAaHHHK, CEU€HHE MHOTOrpaHHHKa, KYO,
napajenenunes, npu3ma, nupamuaa, Gurypa 1 noBepXHOCTh BpallleHHs, HWINHAP, KOHYC, 1ap,
chepa, ceueHus (uUrypsl BpalleHHUs, IUIOCKOCTb, Kacaiomiascs chepbl, LUIMHIpA, KOHYCa,
IUIOINAb OBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, LWIMHJIPA, II0MAAbL chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljiesienuIieia, TUpaMubl, MPU3MbI, IWIMHApPA, KOHYycCa, MIapa; yMEHHE
n300pakaTb MHOTOI'DAaHHMKH U INOBEPXHOCTH BpAIIECHUS, UX CEUEHHsS] OT PYKH, C MOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH NIPAaBUIIbHBIC MHOTOTPAHHUKH;

IT11 - ymeHue onepupoBaTh MOHATHIMU: IBHKEHUE B IPOCTPAHCTBE, NOJO0HBIE (DUTYPHI B
IIPOCTPAHCTBE; UCIOIb30BATH OTHOIIEHHUE IUIONA/Iel OBEPXHOCTEN U 00BEMOB MOIOOHBIX HUTYP
IIPY PELICHUN 33/]a4;

IT12 - ymeHue BBIUUCIATH T'€OMETPUUYECKHE BEIUYMHBI (AJIMHA, Yroj, MJOLajgb, 00beM,
IUIOINAb MOBEPXHOCTH), UCHIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOMBI;

I113 - ymeHue onepupoBaTh NOHATHAMMU: IPSIMOYTOJIBHAS CUCTEMA KOOPAMHAT, KOOPANHATEI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE IPOU3BEIEHHUE, YTOJl MEXKy BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOpAa Ha YHUCJIO; HAXOAUTh C IOMOINBIO H3Y4EHHBIX (Qopmyl
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMsI TOUKaMHU;

[114 - ymeHue BHIOMpPATh MOAXOASAIIMN W3YyYEHHBIH METOJ Uil PpEIISHUs 3aJlayH,
pacro3HaBaTh MareMaTHueckue (aKkThl M MaTeMaTW4ecKHe MOJAETH B TPHUPOIHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE INPUBOIUTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOW MaT€MAaTUYECKOU HAYKH.

Ilo_yueonomy npeomemy ""Mamemamuxa' (sxniouas _pazdeavt ""Anzebopa u _nauana
mamemamuyeckozo __ananuza', '"'I'eomempus', "Bepoamnocmv __u _cmamucmuxa'’)
(V2nyoieHHblil_yPoseHsb) mpebo6aHus K NPeOMemublM pe3yibmamam 0C80eHUs YeiyOIeHH020
KypCa Mamemamuku QOAHCHbL GKII0OUAMb MPeOO08aAHUs K Pe3YIbMamam 0C80eHUs 0308020 Kypca
U OONONIHUMENILHO OMPANCAMb.

Iyl - ymenue onepuposamsv NOHAMUAMU. ONpedeneHue, aKCcuoma, meopema, ciedcmsue,
CBOUICMBO, NPU3HAK, 00KA3AMEeNbCMB0, PABHOCUTIbHBLE (DOPMYTUPOBKU, YMEHUE OPMYIUPOBAMb
obpamHoe U NPOMUBONOJIONHCHOE YMBEPIHCOeHUe, NPUBOOUMb NPUMEPLL U KOHMPHNPUMEDD,
UCNONIL308AMb MEMOO MAMEeMAMUYECKol UHOYKYUU, NPOBOOUMb 00OKA3AMENbHbIE PACCYHCOEHUs
npu peteHuy 3a0at, OYeHU8Amb J102UYECKYI0 NPABUIbHOCHb PACCYHCOEHUL,

Ily2 - ymenue onepuposamv NOHAMUAMU: MHONCECEO, NOOMHONCECME0, ONepayuu Hao
MHOIHCECMBAMU, YMEHUE UCNONb308ANMb MEOPEMUKO-MHONCECMBEHHBIL annapam OJisi ONUCAHUS
PeabHbIX NPOYecco8 U sGIeHUll U Npu peuleHuu 3a0ay, 6 mom uucie u3z Opyeux y4eOHbIX
npeomemos;

Ily3 - ymenue onepuposamv nouwsmusimu: epagh, cesasHulil epag, oepeso, yuki, epag Ha
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NIOCKOCMU, YMeHUe 3a0a8ams U ONUCLIBAMb 2paAdbl PAIUYHbLIMU CHOCODAMU,; UCNOIb308ANb
epagl npu pewienuu 3a0ay,

Ily4 - ymenue c60600HO Onepupo8amv NOHAMUAMU: COUEMAHUE, NEePeCMAHOBKA, YUCLO
couemanull, YUcio nepecmaHosox; ounom Hvlomona; ymenue NpumeHAmMb KOMOUHAMOPHbIE
Gaxmol u paccysicoenus 0ns peulenuss 3a0a4,

Ily5 - ymenue onepupoeams NOHAMUAMU: HAMYPATbHOE YUCTO, Yeloe YUCI0, OCMAMOK o
MOOYIO, PAYUOHATLHOE YUCILO, UPPAYUOHAILHOE HUCILO, MHOMCECBA HAMYPALbHbIX, YEbiX,
PAYUOHATILHBIX, OeUCMBUMENbHBIX YUCel, YMEHUe UCNOAb308aMb NPUSHAKU OelUMOCHU,
HauMeHbwUll 0owull Oerumens u HauMeHvuiee oouee Kpammoe, areopumm Eexiuoa npu pewenuu
3a0au; 3HAKOMCMBO € PA3IUYHBIMU NOZUYUOHHBIMU CUCTNEMAMU CUUCTEHUSL,

I1y6 - ymenue c60600H0 Onepuposams NOHAMUAMU: CENEHb C YelblM NoKazamenem, KOPeHb
HamypaivHol cmenenu, CmeneHb ¢ payuoHAIbHbIM NOKA3amenem, CmeneHsb ¢ 0eucmeumenbHbim
(6ewecmeentvim) noxkazamenem, 102apu@dm YUcid, CUHYC, KOCUHYC U MAH2SEHC NPOU3BOTbHO2O
yucaa,

Ily7 - ymenue onepupogams NOHAMUAMU: MOHCOECMBO, MOHCOECMBEHHOe NPeobpa30eanue,
YpasHeHue, HepaseHCmeo, CUCMeMda YPAGHEeHUll U HepaBeHCm8, DPABHOCUTbHOCMb YPAGHEHUl,
HEePABeHCM8 U CUCMeEM, PAYUOHATbHbIE, UPPAYUOHATbHbIE, NOKA3amenbHble, CHeneHHble,
Jloeapumuyeckue, mpucoHoMempuiecKue YpAasHeHUs, HepPaseHcmed U CUCmeMbl, yMeHue
pewams YpasHeHus, HePAGeHCMBEAd U CUCeMbl C NOMOWbIO PA3IUYHLIX NPUEMOS8, peulams
VPABHEeHUsl, HepABEHCMBA U CUCTEMbL C NAPAMEMPOM, NPUMEHAMb YPABHEHUs, HEPABEHCMEA, UX
cucmemvl OJisl peuleHus: MamemMamu4eckux 3a0ad u 3a0ay u3 pasiuyHslx obaacmeu HAYKU U
PeanbHOU HCU3HU,

118 - ymenue c60600H0O onepuposams NOHAMUAMU. epaAuK yHKYuU, oopamuan yHKyus,
KOMNO3Uuyus QyHKyul, TUHetHAs QYHKYUs, KeaopamuuHdas (QYHKYus, CmeneHHdas (QYHKYus c
yenviM NoKazamenem, mpueoHoMempuyeckue @QyHKyuy, oOpamuvle mMpuecoHoMempuiecKue
@yuKyuu, noxazamenvhas u 102apupmuyeckan QYHKYuu, ymeHue cmpoums epapurxu GyHkyutl,
8bINOJIHAMb NPeodPA308aHUs 2PAPUKO8 PYHKYUIL,

VMeHue UCNONb3068ams 2pauKu yHKYutl 0 U3yyeHus NPoYeccos U 3a8UCUMOCmel npu
peweHuu 3a0a4 u3z Opyeux yY4eOHvlX nPeOMemos U U3 peaibHol HCUSHU, 8bIPANCAMb POPMYIAMU
3a6UCUMOCIIU MENHCOY BETUYUHAMU,

YMeHue c80000HO ONepupo8ams HNOHAMUAMU: HEMHOCMb QYHKYUul, NepuooOudHOCmb
@yHKYyUuU, O02pAHUYEHHOCMb  DYHKYUU, MOHOMOHHOCMb (QYHKYUU, IKCMPeMyM @OYHKYUU,
Haubonbulee U HAUMEHbUlee 3HAYEHUS (QYHKYUU HA NPOMEdCymKe; YMeHue nposoouns
uccneoosanue QhyHKyuu,;

VMeHUe UCNONb3068AMb CEOUCMEA U 2pAPUKU DYHKYUL 015 peuleHus yPaGHeHUll, HepaBeHCME
u 3a0ay ¢ napamempami, Uz00PANCAMv HA KOOPOUHAMHOU NIOCKOCMU MHOMCECMBA peuleHUl
VPABHEeHUll, HePABEHCME U UX CUCTHEM,

IY9 -  ymenue c80600HO  oOnepupogamv — NOHAMUAMU:  NOCIE008AMENTbHOCHID,
apugmemuueckas npocpeccus, 2eoMempuuecKas npozpeccus, OecKOHeyHO YOwlearouas
2eomMempuieckas Npocpeccus; yMenue 3a0a8ams nocie008ameibHOCMU, 8 MOM YUcie C HOMOWbIO
PEKYPPEHMHBIX PopMYIL;

Ilyl0 - ymenue onepupoéamv NOHAMUAMU: HENPEPLIBHOCMb QVHKYUU, ACUMNIMOMbL
epaghuxa yHxkyuu, nepeas u 6mopas Npou3eoOHas YYHKYuU, 2eoMempudeckutl u GuzuyecKull
CMbICIL NPOU3BOOHOI, NEPBOOOPA3HAS, ONpedesleHHbII UHMe2PAl;, YMeHUe HAX0OUMb ACUMNIMOMbL
epaguxa Gynkyuu; ymeHue GblYUCAAMb NPOU3BOOHbIE CYMMbL, NPOU3BEOCHUS, YACMHO20 U
KOMNO3UYuu hyHKyutl, HaxoOums ypaeHeHue KacamenbHol K epaguxy yHkyuu,

VYMeHUe UCNONIb308AMb NPOU3BOOHYIO O UCCIEO08AHUS (DYHKYULN, Ol HAXOHCOEHUS
HauIy4uie2o peweHuss 8 NPUKIAoHblX, 8 MOM Yucie COYUANbHO-IKOHOMULECKUX U DUUYLEeCKUX
3a0auax, ONsi ONpedeieHUss CKOpOCmU U YCKOPeHUs, HAX00umov niowaou u oovemvl gueyp c
HOMOWbIO UHMESPANd;, NPUBOOUMb NPUMEPbL MAMEMAMULECKO20 MOOEIUPOBAHUS C NOMOUbLIO
ougpepenyuanbHvix ypasrneHull,

Ilyll - ymenue onepuposamv NOHAMUAMU. KOMNIEKCHOE YUCIO, CONPANCEHHble
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KOMNJIEKCHble YUCAA, MOOYIb U APSYMEHM KOMNJIEKCHO20 HUCId, (hopmMa 3anucu KOMNIEKCHbIX
yucen (2eomempuyecKkas, MPUSOHOMEmMpUYecKas U aneedpaudeckas); ymems HPOU3BOOUMb
apugmemuueckue Oelcmsus ¢ KOMNJIEKCHbIMU YUCIAMU, NPUBOOUNMb NPUMEPbI UCHOIb30BAHUS
KOMNIEKCHbIX YUcell,

Ily12 - ymenue c60000HO Onepuposamsb NOHAMUAMU. CpeOHee apu@memuieckoe, MeOuaud,
Haubolbulee U HauMeHvbulee 3HAYEHUs, pA3Max, OUCNepcus, CMAaHOApmHOe OMKIOHeHUue O/
ONUCAHUSL YUCTOBIX OAHHBIX, YMeHUe UCCIe008aMb CIMAMUCMUYECKUe OAHHble, 8 MOM YUCIe C
npUMeHeHueM 2paguyecKux Memooo8 U JJIeKMPOHHLIX CPeOCm8, 2pauyecKu ucciedosams
cosmecmubie HAOIIOEeHUS C NOMOWbIO OUASPAMM PACCEUBAHUSL U TUHEUHOU pecpeccull;

Ilyl3 - ymeHue HaxoO0umv 6eposAMHOCMU COOLIMUL C UCNOIb30BAHUEM 2PAPUUECKUX
MEMO008, NPUMEHAMb O/l peuleHUs: 3a0a4 POPMYIbl CLOHCEHUSL U YMHONCEHUsL EPOMHOCMEL,
Gopmyny noanoti eeposmuocmu, Gopmyny Bepuyniu, komdbunamopmuvie axkmol u Gopmyisi;
OYEHUBAMb BEPOSMHOCMU PEATbHbIX COOLIMULL, YMeHUe ONepupos8ams NOHAMUAMU. CAVYAUHAS
8euyUHa, pacnpeoeienue 6epOSMHOCMeElN, Mamemamuieckoe o0dcudanue, Oucnepcus u
CMAaHOApmMHOe OMKIOHEHUe CAYYAUHOU 6elUdUHbl, (QYHKYuU pacnpedeienus U NIOMHOCMU
PABHOMEPHO20, NOKA3AMENbHO20 U HOPMAIbHO20 pACHpeOeNeHull, YMeHue UCNnoab308amb
CBOUICMBA U3VHEHHBIX pacnpedenenuti Oisi peulenus 3a0ay, 3HAKOMCMBO ¢ NOHAMUAMU: 3AKOH
OonbUUX YlCen, MemOoObl 8b100POUHBIX UCCLEO08AHU, YMEHUEe NPUBOOUMb NPUMEPLL NPOABGTIEHUS
3aKOHA OOIBUIUX YUCET 8 NPUPOOHBIX U OOUWECHBEHHBIX ABEHUSX,

Ilyl4 - ymenue c60600HO onepupoéamv NOHAMUAMU: MOYKA, NPAMAA, NIOCKOCHDb,
NPOCMPAHCMBO, OMPE30K, V4, MNIOCKUUL Y201, O08YSPAHHLIL Y20, MPEXePaHHbIL Y2oll,
nepecexarowuecs, NApaileibHble U CKpewusarowuecs npamvie, NApPALIeIbHOCMb U
NepPReHOUKYIAPHOCIb NPAMbBIX U NIOCKOCME, Y20l MeHCOY NPAMbIMU, V2Ol MeHCOY NPIMOU U
HIOCKOCMbIO, Y2071 MENHCOY NIOCKOCMAMU, YMEHUe UCNOb308AMb NPU PeUeHUU 3a0ay U3y4eHHble
Gaxkmel u meopemvl NAAHUMEMPUL, YMEHUE OYEHUBAMb pa3Mepbl 00BEeKMO8 8 OKPYHCAloujem
Mupe; yMeHue onepuposams NOHAMUAMU: MHO20CPAHHUK, CeYeHUe MHO202PAHHUKA, NPABUNbHbLU
MHO202PAHHUK, NPpU3MA, nupamuoda, ueypa u noeepxHoCcms 6pawjeHus, YUIuHop, KOHyc, wap,
cepa, paszsepmrka nosepxHOCMU, cedeHus KOHYcAd U YUIUHOPA, NApalielbHble OCU UMU
OCHOBAHUIO, CedeHUue wapd, NIOCKOCMb, Kacaowjasacs cgepvl, YUIuHOpd, KOHYCA, YMeHue
CMpoums ceyeHue MHO20SPAHHUKA, U300paAXCamov MHO20ZPAHHUKY, Quaypbl U NO8epXHOCMU
BPAWEHUsL, UX CeYeHUs, 8 MOM YUCTE C NOMOWbIO INEKMPOHHBIX CPEOCMS, YMeHUe NPUMEHSMb
CBOLICMBA 2e0MEMPUUECKUX Uueyp, CAMOCMOAMENLHO POPMYIUPOBAMb ONpedeleHUsl U3YYAeMbIX
Pueyp, 8bl06UcAMb 2UNOME3bL O CBOUCMBAX U NPUSHAKAX 2e0MEeMPUYECKUX (hueyp, 060CHO8bI8AMb
U Onposepeamv UX; YMeHue npoeooumsv KiacCuuxkayuro ueyp no pasiudHbiM npusHaKam,
8bINOIHAMb HE0OX00UMbLe OONOTHUMENbHbLE NOCIMPOECHUSL,

Ilyl5 - ymeHnue c600600HO Onepuposamev NOHAMUAMU: NAOWAOL Queypel, 00vem ¢hueypbi,
BeIUYUHA Yead, PACCMOSIHUEe Om MOYKU 00 NIOCKOCMU, PACCMOSHUE MeHcOy NpIMbIMU,
paccmosnue mexcoy NI0CKOCMAMU, NI0Wadb c@epvl, Niowadb NOBEPXHOCMU NUPAMUODI,
npuzmMvl, KOHYCA, YUIUHOPA, 00beM KybOa, NpsAMOY20lbHO20 Napaiielenuneod, nupamuobl,
APU3MbL, YUIUHOPA, KOHYCA, wapa, yMeHue Haxooums omuouienue 06vbemo8 no0oOHbIX ueyp,;

Ily16 - ymenue c60600HO onepuposame NOHAMUAMU. OBUICEHUE, NAPALLENbHbIL NEPEHOC,
CUMMempUs Ha NIOCKOCMU U 8 NPOCMPAHCMEe, N0BOPOM, Npeodpazosanue noooous, nooooHble
Queypvl, ymenue pacnoznasams pasHvlie U NOOOOHBIE ueypvl, 6 MOM Uucie 8 Npupooe,
uckyccmee, apxumekmype, YMeHue UCHOIb308AMb 2eoMempuyecKue OMmHOuleHUs, HAX00Uums
ceomempuiecKkue GeiudUHbl (OIUHA, Y20, NAoWAdb, 00bem) npu peuweHuu 3a0ay u3z O0pyaux
YueOHbIX NPeOMemos U U3 peairbHOU HCUHU,

I1y17 - ymenue c60600H0 Onepupo8ams NOHAMUAMU: NPAMOY20IbHASL CUCHEMA KOOPOUHAM,
8eKMOp, KOOPOUHAMbL MOYKU, KOOPOUHAMbL 6EKMOPA, CYMMA 8eKMOPO8, NPOoU38edeHe 6eKmopa
HA YUCTI0, PA3NI0NCEHUE BeKMOPA NO OA3UCY, CKATAPHOE NPOU3BeOeHUe, BeKMOPHOe NPou3gedeHue,
Y20l MedxHcOy BeKmopamu, YMeHUue UCNOIb308amb GeKMOPHLIUL U KOOPOUHAMHbBIL Memoo OJis
peuleHUss 2eoMempuieckux 3a0ay U 3a0ad Opyeux YuyeOHuIX npeoMemos; Onepuposamy
nouamuamu: mampuya 2 x 2 u 3 x 3, onpedenumens Mampuyvl, 2eOMEmMpU4ecKull CMbvlCl
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onpeodenumens,

IIy18 - ymenue mooenuposams peanbHvle CUMYayuu Ha sA3bIKe MAMEeMAmUuKU, COCMABams
BbIPADICEHUS, VPABHEHUS, HEPABEHCMBA U UX CUCIEeMbl NO YCI08UKD 3A0ayl, UCCIe008amb
nOCMpoeHHble MOOEeNU C UCNOTIb308AHUEM Annapama aneeopuvl, UHMepnpemupos8ams NOLYYeHHbLL
pesyibmam, Cmpoums MAamemMamuyeckue Mooeiu ¢ NOMOWbIO 2eOMempPUYecKUx NOHAMUL U
BeUYUH, peulams CEA3AHHbIEe C HUMU NpaKkmuyecKue 3a0aqu, COCMAasisimv 6epOSMHOCHHYIO
MOOeNb U UHMEPNPemuposams NOJYYEHHbIN pPe3Vibmam, peuiams HPUKIAoOHble 3a0ayu
cpeocmeamu Mamemamuieckoeo aHaIu3d, 6 MOM YUCIe COYUATbHO-IKOHOMUYECKO20 U
@uzuueckoeo xapakmepa,

Ily19 - ymenue evibupames noOX0O0AWUL MemoO O peueHus 3a0ayu;, HOHUMAHUe
SBHAYUMOCIIU MAMEMAMUKU 8 U3YYEHUU NPUPOOHBIX U OOWECMEEHHbIX NPOYeCco8 U SA6IeHUl,
VYMeHue pacno3Hasamv NpossieHue 3aKOHO08 MAMeMAamuKyu 6 UCKyccmee, YMeHue npusooumy
npuMepvl MamemMamuyeckux OMKpbIMULl pOCCUNICKOU U MUPOBOL MAMEMAMUYECKOU HAYKU.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM y4eOHOIro nmpeaMeTa U BUAbI y4eOHOH padoThI

Buj yueOHoi padoThl

O0BbeM yacoB

O6beM 00pa3oBaTEIbHON NPOrpaMMBbl JUCITUILINHBI 268
YyeOHast Harpy3Ka BO B3aUMOJICHCTBUHU C IPENOAABATETIEM 244

BT. U.:

— YPOKH, JIEKIUU 84

— MPAKTUYECKUE 3aHITHS, JAOOPATOPHBIE 160
[IpodeccroHaTbHO-OPHEHTUPOBAHHOE COICPIKAHHE 26
NunuBuayanbHbIA TPOEKT (a/HeT)**

[TpomexxyTouHast aTTecTalus — IK3aMeH (BKJIIOYas KOHCYJIbTAIlUU U 24 (4+4+16)

CaMOCTOSITEJIbHYIO TIOATOTOBKY)
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2.2. Copep:xanue yueoOHoro npeamera «MaremaTnka (yriy0JieHHbIA YPOBEHb)

Conep:xxanue o0yuenusi B 1 cemecrtpe.
""Anredpa u HayaJIa MaTeMaTH4YeCKOro aHajausa'

Yucia 1 BbIYUCICHHUSA.

Parmonanbueie yrcina. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOU, IPOIICHTHI, OECKOHEUHbIE TIepuoaudeckue apoou. [Ipumenenue qpodeii U mpoLeHTOB
JUISL peLIEHUs MPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIEe 3HAHUN U peanbHOM KHU3HU.

JleWicTBUTENbHBIE uuCla. PannoHanmbHBIE M UppalMoOHANbHBIE uucia. ApUpMETHYECKHE OIlepalud C JEHCTBUTENbHBIMU 4YHCIaMd. Moayib
NEHCTBUTENBHOTO YKCIIa U ero cBoicTBa. [IpubnmkEéHHbIe BEIYUCICHUS, TPaBUila OKPYIJICHUS, TPUKUIKA U OIICHKA Pe3y/IbTaTa BEIYUCICHHI.

Crenenp ¢ uenbiM mokasaresneM. buHom Heiortona. HMcmonb3oBanue moaxopnsmied (OpMbI 3amucH ACHCTBUTEIBHBIX YHCEN A pPELICHUs
MPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS 1TaHHbIX.

Apudmerndeckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOICTBA.

CreneHsb ¢ pallMOHANIBHBIM I10KA3aTEIEM U €€ CBOMCTBA, CTENEHD C IEUCTBUTENBHBIM IT0KA3aTEIEM.

Jlorapudm uucna. CoiicTa jorapudma. JlecaTuuHble U HATypalbHbIE JOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC M ApKTaHT€HC YUCIOBOTO ApryMEHTA.

YpaBHeHUs M HEPABEHCTBA.

ToxxaecTBa U TOXAECTBEHHBIE TPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE ypaBHEHUS U ypaBHEHUs-cieacTBus. HepaBeHcTBO,
pellIeHNE HEPABEHCTBA.

OcCHOBHBIE METO/IBI PEIICHUS IEJIBIX U APOOHO-PAIMOHATBHBIX YPaBHEHUH U HEPABEHCTB. MHOTOWICHBI OT OJTHOU MEpeMEeHHOM. [[ef1eHne MHOTOUIeHa
Ha MHOTOWIEH ¢ octaTkoM. Teopema be3y. MHorouieHs! ¢ neiasiMu koddduinmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COIEPIKAIINX CTENCHH U KOPHH.

WppanmonanbHble ypaBHeHNU. OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IBI PEIICHHUS IOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpa3oBanue BBIpaXEHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELICHUS JIOTapU(PMUIECKUX YPaBHEHUH.

OcHoBHBIE TpUTOHOMETpUUecKue Gpopmyibl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX BBIpAXKEHUN. Pelienre TpuroHoMeTpu4eckux ypaBHEHUI.

Pemienue cucrem JMHENHHBIX ypaBHEHUA. MaTpuiia CUCTEMbI JTUHEUHBIX ypaBHEHHN. OnpeaenuTenb MaTpUllbl 2X2, €ro reOMETPUYECKUNA CMBICT U
CBOMCTBA, BEIYHUCIIEHUE €T0 3HAUEHUS, IPUMEHEHUE ONPEIEIUTENS IS PELIEHUS] CHCTEMBbI IMHENHBIX YPABHEHHH.

Pemienune mnpuknaaHeIX 3agad C MOMOINBIO CHCTEMBI JIMHEHHBIX ypaBHEHHMU. lMcciaenoBaHne MOCTPOCHHOM MOAENM C MOMOIIBI0 MaTpull U
ONPEACIIUTENCH.

[TocTpoeHne mMaTeMaTHYECKUX MOJIENICH pealbHOW CUTYyallMu C MOMOIIBI0 YpaBHEHHH W HEpaBeHCTB. [IprMeHeHME ypaBHEHHI UM HEPABEHCTB K
PEILICHUIO MaTeMAaTUYECKHX 33/1a4 U 3aj1a4 M3 pa3IMYHbIX 00JacTell HAyKH U peabHOM JKU3HU.

DOyHKUUM U rpaduKku.

OynK1Ms, criocoos! 3a1anus GyHkuuu. Bzaumuo obparuslie pynkuuu. Komnosumus ¢ynkuuit. 'paduk GyHkmm. DnemenTapHbie Mpeodpa3oBaHus
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rpadukoB GyHKITHIA.

OO6nacte omnpeneneHUs ¥ MHOXKeCTBO 3HaueHUil ¢yHkumu. Hymu ¢ynkumu. [IpomexyTku 3HAKOMOCTOSHCTBA. UETHBIE M HEUYETHBIC (DYHKIUH.
[lepuonnueckue pynkunu. I[IpoMexyTku MOHOTOHHOCTH (yHKLIMU. MakcuMyMbl 1 MUHUMYMBI pyHKIMH. HanOomnbiiee 1 HauMeHblee 3Ha4eHns: QyHKIUN
Ha IIPOMEXYTKE.

Jlunetlinas, kBagpaTHIHas U IPOOHO-IMHEHHAS PYHKIIUU. DIIEMEHTAPHOE MCCIICIOBAHNE U TTOCTPOCHUE UX TPa(UKOB.

CrenenHas pyHKIUS ¢ HaTypaJIbHBIM M LENbIM Noka3ateneMm. EE cBoiicTBa u rpaguk. CpoiicTBa U rpaduk KOpHS n-0i CTENEHH Kak (yHKIHUU
00paTHOM CTENEHH C HaTypaJIbHbIM [TOKa3aTeIeM.

[Toka3zarenbHas u orapudmMudeckas GyHKIIMH, UX CBOWCTBA U Tpaduku. Vicronp3zoBanue rpagukoB GyHKIMN IS peIIeHUs] ypaBHEHUI.

TpuronoMmerpudeckas OKpy>KHOCTb, OIIPEJe/IEHE TPUTOHOMETPUUECKUX (YHKIUI YHUCIOBOTO apryMEHTA.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B peaIbHBIX MIpoIeccax U ABICHUsAX. | papuku peaqbHbIX 3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOI0 aHaJIM3a.

[TocnenoBarenbHOCTH, CIOCOOBI 33JaHUsl TOCIEAOBaTeNbHOCTEH. MeTtox MaTeMaTH4ecKoil MHIAYKUMH. MOHOTOHHBIE M OrpaHUYEHHBIC
HOCJe10BaTeNbHOCTH. McTOpus BOSHUKHOBEHHS MaTEMAaTHYECKOI0 aHAIM3a KaK aHalu3a OECKOHEYHO MaJlbIX.

Apudmerndeckas U reoMeTpHuecKas mHporpeccuu. beckoneuHno yObIBaromias reomerpudeckas mporpeccus. Cymma OECKOHEYHO YOBIBarowLIei
reoMeTpUYECKOM nmporpeccuu. JINHEWHbIN U SKCIOHEHIUATIBHBIN pocT. Hncmno e. @opmyiia ClI0kKHBIX MPOLEHTOB. Mcnonb30BaHNE TPOTrPECCUHN IS PEIICHUS
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepriBable pyHKIIMM U WX cBOMCTBA. TOUYKM pa3pbiBa. AcUMOTOTH rpadukoB ¢pyHKImMA. CBoKicTBa GYHKIIMA HEMPEPHIBHBIX HA OTpe3ke. MeTo
MHTEPBAJIOB JUIsl pellieHHsl HepaBeHCTB. [IpruMeHeHre cBOMCTB HENPEePhIBHBIX (DYHKIMH AJIS peIIeHus 3a/1ad.

[lepBast u BTOpas mpousBogHbIe QyHKIMH. OnpeneneHue, reOMeTpUYeCKHi 1 PU3NIECKUN CMBICT TPOM3BOIHON. Y paBHEHUE KacaTeIbHON K rpaduKy
byHKIIHIH.

[Tpou3sBosHbIE ArIeMeHTapHBIX (GYHKIMNA. [I[pon3BOHAS CYyMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3ULIUH (DYHKITHI.

MHo:xecTBa H JIOTHKA.

MHoecTBO, Onepaluy HaJl MHOKECTBaMHU M MX cBoiicTBa. Jluarpammsl Oiinepa-BenHa. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO ammapara JJis
OIMCaHMsI PeaTIbHBIX IPOLIECCOB U SBJICHUH, IPU PEILICHUH 33]a4 U3 APYIUX Y4eOHBIX PEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHIECKOTO 00BEKTA, CIEICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIC YPaBHEHHUSL.

"T'eomerpus'.
IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE.
OcHoBHbIE NIOHATHSA cTepeomMeTpun. Touka, npsimas, IOCKOCTb, TPOCTPAHCTBO.
[ToHATHE 00 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.
B3aumHoe pacnosoxkeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOLINECS], TapaJIEIbHbIE U CKpeIMBatoIyecs npsmele. [Ipu3Haku cKpeluBarommxcs
npsMbIX. [lapannenbHOCTs IPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: apalIe/IbHbIE IPSIMbIE B IPOCTPAHCTBE, MAPAIUIETBHOCTh TPEX MPSAMBIX, IAPAIIEIBHOCTD
npsMoil u miockoctu. IlapannensHoe M HEHTpaTbHOE MPOEKTHpPOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE CBOWCTBA MapaylIeNbHOIO MPOSKTHPOBAHUS.
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N3o6paxenue ¢uryp B mapajuieIbHOM MPOEKIUU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, Yroj MEXIy MNpsSMbIMH B ImpocTpaHcTBe. [lapamnenbHOCTh
TUIOCKOCTEH: TapasuielbHbIe IJIOCKOCTH, CBOMCTBA MapallIeNbHBIX IUTockocTed. [IpocTeifmume mpocTpaHCTBEHHBIE (UTYPHl HA TUIOCKOCTH: TETpadJp,
napajuieJenuIe]l, HIOCTPOCHUE CEUECHUM.

[lepneHuKyISIPHOCTh MPSIMON M IUIOCKOCTH: MEPHEHAMKYJSIPHbIE MPSIMbIE B MPOCTPAHCTBE, MpPSIMbIE MapajulelibHble U NEPIEHAUKYJSPHBIE K
IIJIOCKOCTH, MPU3HAK NEPHEHANKYIIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOpPEMa O MPSIMON MEPIEHAUKYIAPHOU MIOCKOCTH. OPTOrOHAIBHOE NPOEKTUPOBAHNUE.
[leprieHAMKYNIAp W HAKIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSMOM JO IJIOCKOCTH, MPOEKIUS (PUTYpbl Ha IIIOCKOCTb.
[lepneHuKyIspHOCTD IJIOCKOCTEN: MPU3HAK NEPIEHANKYISIPHOCTH IBYX IJIOCKOCTEN. Teopema 0 TpEX MeprneH uKyIsIpax.

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yIOJI, TUHEHHBIN YroJl ABYTPAHHOIO yria. TpEXrpaHHbIA U MHOTOI'PaHHbIE
yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOTO yriia. CBOMCTBA TUIOCKUX M JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHororpaHHuKH.

Bunsl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3Ma: n-yroiapHas mpu3Ma, IpsiMasi ¥ HAaKJIOHHAs IPU3MBbI, OOKOBAs U MOJIHAS ITOBEPXHOCTh
npusMebl. [lapannenenunen, mpsAMOYTroJbHBIN Mapaljieienunen U ero cBorcrsa. Kparyaiimme nmyT Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Diinepa.
[TpoctpanctBenHas teopema [ludaropa. [lupamuga: n-yroiapHas nupamuia, MpaBuiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHel
MpaBUIbHON UpamMuabl. [[paBuibHbIE MHOTOTPaHHUKH: PAaBWIbHAS MPU3Ma U IPABUIIbHAS IUPaMUAA, IPABUIIbHAS TPEYToJIbHAs UpaMuaa U MPaBUIbHBINA
TeTpa’ip, Kyo. IlpeacraBienre o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAd/IP, JOACKAdP U HKOCAIP.

Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomaas O0KOBOM MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOM MPU3MBI,
TIJIOIAIh OCHOBAHUM, TeOpeMa 0 O0KOBOM MOBEPXHOCTH MPSAMOi Tpu3Mel. [ 110111815 60KOBO TOBEPXHOCTH M TIOBEPXHOCTH MTPABUIILHOM TUPaMUJIbI, TEOpEMa
0 IUIOLIAN YCEYEHHOU MUPAMUIBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTBl CUMMETPHUM IPABUIIBHBIX MHOTOTPaHHHUKOB. CHMMMETpHsI B NPABHUIBHOM MHOTOIPDAaHHHMKE: CUMMETPHS
napajvieJenuInea, CAMMETPHS IPABMWIBHBIX TPU3M, CHMMETPUS TPaBUILHON MTUPAMUIbL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE.

IToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOP, AJMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJIJIMHEAPHBIE, COHAIIPABICHHBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOpPbI. PaBeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOpaMH: CIIOKEHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uncio. CBoicTBa ClI0XKeHUs BEKTOpOoB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4Kuciio. [ToHsTHE KOMIUTaHapHBIE BEKTOPHI. [IpU3HaK KoMIIaHapHOCTH
TpéX BeKTOpOB. [IpaBuno napamnenenunena. Teopema o pa3inokeHUH BEKTOpa IO TPEM HEKOMILJIAHAPHBIM BeKTOpaM. [IpsMoyronbHas cucreMa KOOpAuHAT
B ipocTpaHcTBe. KoopanHatel BekTopa. CBsi3b MEX1y KOOPAMHATaMU BEKTOPA M KOOPIAMHATAMH TOYEK. YTOJI MexAy BekTopaMu. CKallipHOE IPOU3BEIEHUE
BEKTOPOB.

"BepoSATHOCTH U CTATUCTHKA'"
I'pad, cBsa3HbIi rpad, myTH B rpade: nukisl U nenu. CteneHs (BaJIeHTHOCTh) BepuHbL. [ padbl Ha mmockocTH. JlepeBbs.
CrnydaifHble SKCIIEPUMEHTHI (OIBITHI) M CIy4ailHbIe COOBITHS. DJIEeMEHTapHbIe COOBITHs (MCXO/bI). BeposaTHOCTh ciiydaitHOro coObIThsA. biau3ocTth
YaCTOTHI U BEPOSITHOCTU COOBITUI. CirydaifHble ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU.
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Omneparuu HaJl COOBITHSAMU: TIEpECEUCHHE, 00beTMHEHHE, IPOTUBOMOJIOKHBIC COOBITHSA. JlnarpamMmmel Ditniepa. opmysia Cl10KeHHsI BEPOSATHOCTEH.

VYcnoBHas BEpPOSATHOCTb. YMHOXEHUE BEpOSTHOCTEH. JlepeBo ciydaiiHOro skcrnepuMmenra. Popmyna moiaHod BeposTtHocTH. Popmyna baiteca.
HezaBucumblie coObITHS.

BunapHblii crmy4aiiHbIi ONBIT (MCHIBITaHKE), yCreX W Heynada. HeszaBucumble ucnbiTanus. Ceprs HE3aBHCHMBIX MCIBITAaHUN IO MEPBOTO ycCIexa.
[TepectanoBku u pakropuan. Yucno coueranuii. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX UCTIBITaHUN beprymum. CiydaitHbli BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BennuunHa. Pacnipenenenue BepoarHocTel. Jnarpamma pacnpeaenenus. Onepaunu Haj CIydailHbIMU BeTMYMHAMuU. bruHapHas ciryyaiiHas
BenuumnHa. [Ipumeps! pacripenenenuii, B TOM 4KCiIe TEOMETPUYECKOEe U OMHOMHUAIIBHOE.

Conep:xanue 00y4yeHusi Bo 2 ceMecTpe.
"AJiredpa U HayaJIa MATEMaTHYECKOro aHajau3a'

Yucaa v BbIYUCTCHUA.

Harypanbnpie u nienpie uncna. [IpuMeHeHne mpru3HaKkoB JAETUMOCTH IIENIBIX YKCcesl, HanOoIbIuil oommil nenurtens (nanee - HOJl) u HanmensbIee
obee kpatHoe (nanee -HOK), ocTarkoB o Moysio, anroputma EBkimia 11t pereHus 3a1a4 B HENbIX YNCIIax.

KommekcHsie uncna. Anredpanyeckasi 1 TpUTOHOMETpHUecKast OpMBbI 3aITUCH KOMIUIEKCHOTO YUCiIa. ApupMETHUECKHUE ONEPALUN ¢ KOMIIEKCHBIMU
yrciaamu. M300paskeHne KOMITJIEKCHBIX YHCel Ha KOOpAWHATHOI tutockocti. @opmyina Myaspa. Kopuu n-oii ctenenu u3 komiuiekcHoro uucina. [lpumenenue
KOMIUIEKCHBIX YHCeN JUIsl pelieHns (pU3N4ecKuX U reOMETPUIECKHX 3a/1ay.

YpaBHeHMsI M HEPABEHCTBA.

Cucrema v COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-CIIE/ICTBHS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIILI0 TPUTOHOMETPHUUIECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCcKuX HepaBEeHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIBHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH PAlMOHATBHBIX, HPPAIIMOHAIBLHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUIECKIX yPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaMeTPaMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEIICHHIO MAaTEMaTHYECKUX 3aJlad U 3a]a4 U3 Pa3IMYHBIX 00JIacTell HAYKH U pealbHOU KHU3HH,
MHTEpIpETAIMs NOJYYCHHBIX PE3YJIbTATOB.

DOyHKkuuH ¥ rpaguku.

I'paduk kommosuruu GpyHknmid. ['eomerpruyeckue 00pas3sl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHON TIJIOCKOCTH.

Tpuronomerprdeckue GyHKINU, UX CBOHCTBA U Tpa(UKH.

I'padmueckue MeTobl peiieHus: ypaBHEHU 1 HepaBeHCTB. [ paduueckue MeTo bl peleHus 3aa4 ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIUN IS MCCIEIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIC BOZHUKAIOT MPHU PELICHUH 33/1a4 U3 IPYTUX YU4eOHbIX
MPEIMETOB U pEATbHOMN KU3HMU.

Hauvana maTeMaTH4ecKoro aHajam3sa.
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[IpuMeHeHne MPOU3BOHON K MCCIIEIOBAaHUIO (YHKIIMM Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHrne HanOoJbIIero 1 HanMEHbIIET0 3HAYCHU I
HENpepbIBHON (YHKIIMU HA OTPE3KE.

[IpumeneHne MPOU3BOAHOMN JIJIsl HAXOXKICHHSI HAWIYUILEro pelieHus B MPUKIaHbIX 3a/1adax, IS ONpPEeesIeHNs CKOPOCTH U YCKOPEHHUs Mpoliecca,
3aJJaHHOTO (POPMYJION MU TPAPUKOM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [IepBooOpasHbie anemMeHTapHbIX GyHKIMNA. [IpaBuia HaxoXaeHUS IEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuii cMbica HHTErpaa. Berancnenue onpenenéHHoro narerpaia no ¢popmyne Heiotona-Jleiitbnuna.

[Ipumenenue nHTerpana s HaxoXKACHUS MJI0IAAeH MIOCKUX GUryp 1 00bEMOB r€OMETPUUECKHX TEJI.

[Tpumeps! pemenuil nuddepeHInaNIbHBIX YpaBHEHUH. MaTeMaTH4eckoe MOJCIMPOBAHNE PEANbHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINaTbHBIX
YpaBHEHU.

"T'eomerpus"

Tena Bpamenusi.

[ToHATHS: UMIMHAPUYECKAs TMOBEPXHOCTh, KOHWYECKAs MMOBEPXHOCTh, ChepruuecKasi MOBEpXHOCTh, 0Opa3yromue nosepxHocreil. Tena BpamieHus:
HWIMHIP, KOHYC, YCeU€HHBIM KOHYC, cdepa, map. B3anmHoe pacnosnoxeHue chepbl U MIOCKOCTH, KacaTeiabHas MIOCKOCTh K cdepe. M3o0pakeHnue Ten
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka nmnuuapa u konyca. CuMMeTpus cepsl U 1mapa.

O06bEM. OcHoBHBIE cBolicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJBLHOTO MapajuieNenunena u ciaeacTBus u3 He€. OO0BEM mpsaMon u
HAKJIOHHOHW MPU3MBI, IIMJIMHAPA, THpaMHIbl U KoHyca. OOBEM m1apa v IapoBOr0 CETMEHTA.

KoM0Ounanuu ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BHucaHHas B IWIMHIp, ONMUcaHHas okojio ImmHapa. [lepeceuenue cdepsl u mapa c
mwiockocThio. Kacanue mapa u cdepsl miockocThio. [loHATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHON B MHOTOTPAHHUK WM TEJO
BpaIICHUSI.

[Tnomaae MOBEepXHOCTH ITWIMHAPA, KOHYCA, IIomanb chepsl u e€ gactei. [Tomobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOIIA/ICH TOBEPXHOCTEH
noo0HbIX uryp. [IpeoOpasoBanue mogodbus, romoTeTrs. Pemenne 3agau Ha MIOCKOCTU C UCIOJIB30BAHUEM CTEPEOMETPHUECKUX METOIOB.

[loctpoenne cedeHHi! MHOTOTPAHHHMKOB M TeJ BpALEHUS: CEUYEHUsS LMIUHApa (MapaielbHO W MEPHEeHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapannenbHOE OCHOBAaHMIO M IPOXOJAIIEE YEPE3 BEPIIMHY), CEYEHMs LIapa, METOAbl IOCTPOEHUS CEUEHUM: METOJ CJIEN0B, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEeH MI0CKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE.

Bekroper B npoctpanctBe. Onepauuu HajJ BeKTOpaMu. BekTopHOE yMHOK€HHE BEKTOPOB. CBOMCTBa BEKTOPHOTO yMHOKeHUs. [IpsiMmoyronbHas
cucreMa KoopauHaT B mpocTpaHcTtBe. Koopamuatel BekTopa. Pasnmoxkenue BekTopa mo 6asucy. KoopImHATHO-BEKTOPHBIM METOA TNpH pPEUICHUU
reOMEeTPUUYECKUX 3ajau.

JBHKeHHS B IPOCTPAHCTBE.

JBxenus nmpoctpancTBa. OToOpakeHus. JIBuxenus u paBeHcTBo puryp. O0mue cBolicTBa ABMKEHUN. BUbl ABMKEHUH: TapauieIbHbIN IEPEHOC,
LEHTpaJIbHAS CHMMETPUS, 3epKajbHas CAMMETPHs, TTOBOPOT BOKPYT npsmoii. [IpeoOpazoBanus nogobus. [psamas u chepa Ditnepa.

"BeposiITHOCTH U cTATHCTHKA'
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CoBMecTHOE pacrpeiesieHUe ABYX cllydalHbIX BenurH. He3aBucrumbie ciiydailHble BEIMUUHBI.

Matemaruueckoe O’KuJaHuE CITY9aifHON BEeTUYHHEI (pactpeneseHus ). [[puMepsl MpUMEHEHHsI MATEMAaTHYECKOTO 0KUIaHUs (CTPaxOBaHHE, IOTEpes).
MareMaTtnueckoe OXKHJIaHWEe OMHApPHOW CIy4allHOW BENMMYMHBI. MaTeMaTH4ecKoe OXKHIAaHHE CYMMBI CIyYalHBIX BEIMYMH. MaTeMaTH4YecKoe OXKHIaHWe
reOMETPHUECKOro U OMHOMHUAIBHOTO paclpeieieHUH.

Jlucniepcust ¥ CTaHAAPTHOE OTKJIOHCHHE CITydalHOW BEeMWYHWHBI (pacnpenenenus). Jlucnepcust OMHapHOHN CirydailHOW BeMHMYMHBL. MaTemaTHdeckoe
OKUJAHWE TIPOM3BEICHUS W JUCIEPCHUS CYMMBI HE3aBUCHUMBIX CIyYalHBIX BeMWYWH. Jlucrepcuss W CTaHAAPTHOE OTKIOHEHHWE OWHOMHAIBLHOTO
pacnpenenenus. [{ucnepcus U cCTaHAAPTHOE OTKIOHEHHE N€OMETPUUECKOTO pacCIpeeIICHHUS.

HepaBenctBo UeOnméBa. Teopema UeObiméBa. Teopema bepnymnu. 3akon Gonpmmx yucen. Beibopounsiit Mmeton uccienoBanuii. Beibopounsie
xapakTepucTuku. OlleHHBaHNE BEPOSTHOCTU COOBITHS IO BHIOOPOYHBIM JaHHBIM. [IpoBepka MpoCcTEHIINX THIIOTE3 C TOMOIIBIO0 U3YYEHHBIX paclpeaesieHu .

HenpepsiBHble citydaitnbie BenuyuHsbl. [Ipumepsl. D yHKIMSA INIOTHOCTH BEPOSTHOCTH pacpeneiaeHus. PABHOMEpHOE pacpeeeHue U ero CBOMCTBA.
3ajaun, OTpUBOASIIME K MOKA3aTEIbHOMY PacHpelesieHUuI0. 3aJaul, MPUBOAAIINE K HOPMaJIbHOMY pacnpeaesieHno. OyHKIUsA IIOTHOCTH BEPOATHOCTH
MOKa3aTeIbHOTO pacmpeeneHus, (QyHKIHS MJIOTHOCTH BEPOSTHOCTH HOpPMAaJbHOTO pactpeneneHus. DyHKIMS MIOTHOCTH M CBOIMCTBa HOPMAJIbHOTO
pacnpeneneHus.

[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1aun, MpuBOAAIINE K pacupenenenuto [lyaccona.

KoBapuanmss nByx ciydaitHeix BenmwuuH. Kodddunment nuneHoUW koppemsiuu. CoBMECTHbIE HAOMIONCHHS IBYX BEIUYHH. BBIOOPOUYHBIN
K03 HUIIMEHT Koppemsaun. Paznudne Mexx1y TMHEHHOH CBSA3BIO U IPUYNHHO-CIICJICTBEHHON CBA3b10. JIMHEWHas perpeccusi, MeTOl HAUMEHBIITNX KBaPaTOB.
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2.3. Temaruuyeckuii IiiaH ydueOHoro npeamera «Maremarukay (yriy0JeHHbI YPOBEHb)
HanMeHoBaAHHE Pa3IeIoB H TeM Copepxanne yueO0HOro MaTepuaJa (OCHOBHOE U HpO(l)eCCI/IgﬂaJIbHO-OpI/IeHTI/IPOBaﬂﬂoe), O0vem | ®opmMupyemble
JadopaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIAAHOI MOLYIb (MPH HAJTHYHH) 4acoB KOMIEeTEeHINH
1 2 3 4
1 cemecTp 112
Paznen 1. 12
IloBTOpEHNE Kypca MATEeMATHKHA OCHOBHOM IIKOJIbI

Tema 1.1 CopepixaHne yueOHOIo MaTepuaia JI1-7134;
Henp u 3amaun maremaTtuku npH | ba3oBele 3HaHWS W yMEHHS 10 MareMaTHke B MPOGECCHOHATBHOW W B MOBCEIHEBHOMN 1 M1-M56;
OCBOCHHUH CIIEHUATIBLHOCTH JIeSITETIbHOCTH. I11-T114

KoMOuHupoBaHHOE 3aHATHE 1

Cmapmosas ouazHocmuka (6xo0HOU Koumpoav). Oyenka 2omosHOCmMU K 00VHeHuto (Mmouku

omcuema) 01 OYeHKU OUHAMUKU 0OPA308AMENbHBIX OOCMUICEHUN, CHOPMUPOBAHHOCTIU YYEOHOUL OK-01, OK-02,
Tema 1.2 giﬂﬂn;;ﬁ;opfgi }Lflt.IeGHoro MaTepuaia OR-03, OK-08,
Uucna u BLIUUCIEHHS. | JIeWicTBUS HaJl MOJIOKHUTEINEHBIMU U OTPHUIIATEILHBIMY YUCIIAMH, OOBIKHOBEHHBIMH H JIECITHIHBIMH oK 00512_001; 00
Bripaxkenus u npeoOpazoBaHus JIPOOSIMH.

JeiicTBus co cTeneHs My, GOPMYIIbI COKPAIIEHHOTO YMHOXKEHHUSL.

IIpakTryeckoe 3aHITHE 2

ApudmeTrnyeckre ASHCTBUS HaJl YUCIAMH.

JeiicTBust Hag TIPOOSMH.

CpaBHEHHE YNCIOBBIX BRIPAKEHUI.
Tema 1.3. IIpodeccoOHATBLHO-OPHEHTHPOBAHHOE CO/iepKaHMe (cogepKaHue NPUKJIATHOT0 MOAYJIs1)
['eomeTpus Ha MIOCKOCTH Bunb! muockux Guryp u ux miomaib.

[IpaKkTHKO-OpHEHTUPOBAHHBIC 331241 B KypCce T€OMETPUHN Ha INIOCKOCTH.

IIpakTryeckoe 3aHITHE 2
Tema 1.4 CopeprxkaHue yueOHOIo MaTepuaia
[IponieHTHBIE BHIYHCIICHUS [TpocThle MPOIIeHTHI, pa3Hble croco0bl UX BeIYHCICHUs. CIIOXKHBIC TPOIICHTHI.

[IpakTudeckoe 3aHsTHE 2
Tema 1.5 Conepxanue yueOHOro MaTepuana
YpaBHeHMa W HepaBeHCTBA. | JIuHelHbIe, KBaapaTHbIE, JAPOOHO-THMHEHHBIC ypaBHEHUS W HepaBeHCTBAa. CHOCOOBI pemieHUs
CucteMbl ypaBHEHUI CHCTEM JIMHEWHBIX ypaBHeHUIl. CHCTEMbI JIMHEHHBIX HEPABEHCTB.

[IpakTHyeckoe 3aHsATHE 2

Tema 1.6
BxoHOH KOHTPOJIb

Copepxanne yueOHOTO MaTepuana

Brrancienns u mpeodbpazoBaHus. Y paBHEHUS U HEPABCHCTBA. | eOMeTpHs Ha TUIOCKOCTH.
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| KonTponbHas pabora. O000I11aTh U CUCTEMAaTH3UPOBATh YU€OHBIH MaTepHall. 2
Pa3zpnen 2 16
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. Conepxanne yaeOHOT0 MaTepuraia JI1-J134;
OcHOBHEBIE nonaTus | Ilpenmer crepeoMerpuu. OCHOBHBIC TMOHATHSA (TOYKa, MpsiMas, IHIOCKOCTh, IPOCTPAHCTRBO). M1-M56;
crepeoMeTpun.  Pacnonoxenue | OcHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromuecsi, mapaielbHbIe M CKPEIIUBAIOLIAECS I11-T114
MPSAMBIX U TUIOCKOCTEH npsmble. [Ipu3HaK u CBOWCTBO CKPEIIMBAIONMUXCS NPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC
%’HFYé’H- 5 OK-01, OK-03,
OMOWHUPOBAaHHOE 3aHATHE } :
Tema 2.2. Copepxanne yueOHOTO MaTepuana OK-04, OK07
[MapamnensHOCTH npsMblX, | [lapannensHble npsMas u mwiockocTs. Omnpenenenue. [Ipuznak. CBoicTBa (C J0Ka3aTEIBCTBOM).
IIPSIMOM M INIOCKOCTH, IIocKocTed | IMapamnensHeie iockoctu. OnpenencHue. [IpusHak. CroiicTBa (¢ 10Ka3aTenbcTBOM). TeTpasap u
ero aneMeHthl. [lapamnenenumen m ero sueMeHTH. CBOMCTBA MPOTHBOIIOJIOXKHBIX TpaHEH u
nuaronanei napamienenunena. [locrpoenue ceuenuil. Pemenue 3anay.
KomOunnpoBanHoe 3aHATHE 4
Tema 2.3. Ilepnenaukyispaocts | ComepikaHue yueOHOro MaTepuaia
IpPsAMBIX, TIPAMOM M IIIOCKOCTH, | [lepneHauKysipHble TpsMbie. [lapasenbHble MNpsMbIe, TEPIeHANKYISAPHbIE K TUIOCKOCTH.
IUTOCKOCTEH [Ipu3Hak mNEpPHEHIUKYIAPHOCTH NPsAMOM M IIOCKOCTH. JlokazatenbcTBo. [lepneHmukynsp u
HakJOHHas. [lepneHOUKyIspHBIE TUIOCKOCTH. [IpH3HAK TEPIEHIUKYISIPHOCTH TUIOCKOCTEH.
JlokazaTenbCTBO.
PaccrostHus B mpocTpaHCTBeE.
KomOuanpoBaHHOE 3aHsTHE. 4
Tewma 2.4. Conepxanue yueOHOro MaTepuana
Teopema 0 Tpex | Teopema o Tpex neprneHaukygapax. JlokazaTeabCTBO. YTOI MEXY NPSIMOUN U TIIOCKOCTBIO.
MIEPICHIUKYIIIpax YT03 MeXAY TIOCKOCTSIMH.
KomOunnpoBaHnHoe 3aHsATHE 2
Tema 2.5. IIpodeccnoHATBHO-OPHEHTHPOBAHHOE CO/leP/KAHME (copepKaHNe MPHKJIATHOTO0 MOAYJIsI)
ITapannensHele, Axcuombl ctepeomeTpud. [leprneHIuKyISIpHOCTh NMPAMOA U TUIOCKOCTH, MapajuleIbHOCTh JIBYX
MIEPIICHANKYJIISPHEIE, MPSIMBIX, TEPIIEHANKYIISIPHBIX TNIOCKOCTH, MEPHESHIUKYISIPHOCTH MIIOCKOCTEH.
CKPEIIMBAIOITUECS TTPSIMbIE [IpakTudeckoe 3aHsATHE 2
Tewma 2.6. Conepxanue yueOHOro MaTepuana
Pemenne 3amau. llpaMele u | PacmonoskeHue NpsAMBIX M INIOCKOCTEH B IpocTpaHcTBe. [lepneH Ky IIpHOCTh U HapajlIeIbHOCTh
TUTIOCKOCTH B TIPOCTPAHCTBE MPSIMBIX U TUIOCKOCTeH. CKpenuBalonyecs mpsiMble.
KonTponbHas pabora. O6001aTh ¥ CUCTEMAaTU3UPOBATh YYCOHBIN MaTepHUAIL. 2
Paznen 3. 12

KOOleI/lHaTbl H BEKTOPbI
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Tema 3.1 CopeprxkaHne yueOHOIo MaTepuaia JI1-7134;
JlexapToBEI KOOPJMHATEI B | JlekapToBBl KOOpAMHATBHI B mpocTpaHcTBe. [Ipocteilmme 3amaum B koopauHatax. PaccrosiHue M1-M56;
MIPOCTPAHCTBE. Paccrosnue | mexay IByMs TOYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka. I11-1114
MEX ] JIBYMS TOYKaMH.
KOOpl}[II/IHaTI:I cgpezmﬂm oTpesKa. KoMOuHHpOBaHHOE 3aHSTHE. 4 Hyl-Iyl9
Tema 3.2 Conepxanue yueOHOro Matepuana OK-02. OK-03
Bexropsl B ipocTpaHCTBE. Bekropsl B mpoctpancTBe. ClokeHUE W BHIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO. OK-0 4’ OK-O7’
VYron MEXIY BexkTopamu. | Kommnanapaeie BekTopbl. CKallsipHOE MPOM3BENICHHE BEKTOPOB. PasznoxeHne BEKTOpa 1O TpeM ’
CkansipHoe MPOM3BEICHUE | HEKOMIUIAaHAPHBIM BeKTopaM. KoopauHaTel BEKTOpa, CKalsipHOE NPOM3BEICHHE BEKTOPOB B
BEKTOPOB KOOp/AMHATaX, YroJl MEXAYy BEKTOpaMH, YIoJl MEXAY MPSIMOH M IUIOCKOCTBIO, YTrod MEXIY

IUIOCKOCTSIMH.

KoMOuHupoBaHHOE 3aHATHE 4
Tema 3.3 IIpodeccnoOHATBHO-OPHEHTHPOBAHHOE COlEPKAHMeE (CopepKaHNe MPHKJIATHOI0 MOAYJIsI)
[IpakTHKO-OpUEHTUPOBAHHBIC Koopaunatnas mnockocts. Belumcnenume paccTosHUM M TUIOIAAEHd Ha  TUIOCKOCTHL.
3a1a4u Ha KoopauHaTHOU | KonmyecTBeHHBIE pacyeTsl.
IUIOCKOCTH [IpakTHyeckoe 3aHsATHE 2
Tema 3.4 CopeprxkaHue yueOHOIo MaTepuaia
Pemwenne 3amau. Koopaunatel u | JlekapTOBBI KOOPIMHATHI B MpOCTpaHCTBE. BekTopsl B mpoctpaHcTBe. CIIOKEHHWE W BBIYMTAHUC
BEKTOPBI BEKTOPOB. YMHOXXEHHE BeKTOpa Ha uymciio. KoMruanapHsie BeKTOphl. CKalsipHOE TPOU3BEICHHE

BEKTOPOB. PazyiokeHue BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. lIpocTteifmue 3anadn B

KoopanHatax. KoopnuHaTel BeKTOpa, pacCTOSHHE MEXIy TOYKAMH, KOOPAUHATBHI CEPeAHMHBI

OTpe3Ka, CKAISIPHOEC MPOM3BEICHHE BEKTOPOB B KOOPAMHATAX, YrOJl MEXIy BEKTOpPaMH, YToi

MEXY NPSMOH U IUNIOCKOCTBIO, YIOJl MEXy IJIOCKOCTAMHU.

KonTponbHas pabora. O000IaTh U CUCTEMAaTH3UPOBATh YU€OHBINH MaTepHUall. 2

Paznen 4. 26

OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckue (pyHKIuu
Tema 4.1 Cojneprkanne yueOHOTO MaTepuaia JI1-J134;
Tpuronomerpuueckue QyHkumu | Paguannas mepa yria. [ToBOpoT TOYKM BOKpPYr Hauanma koopauHat. OTmpejielicHHe CuHyca, M1-M56;
IPOM3BOIBHOIO  yINa, 4YHCJA. | KOCHHYCa, TAHTEHCa W KOTaHTeHca. 3HAaKW CHHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHca II0 I11-T114
Pagyannas um TpamycHasd Mepa | 4eTBepTSAM. 3aBUCUMOCTH MEXY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJTHOTO M TOTO ITy1-TTy19
yria e yria.

KoMOunnpoBaHHOE 3aHATHE 2 OK-01, OK-02,
Tema 4.2 Conepxanue yueOHOro MaTepuana OK-03, OK-04,
OcHoBHBIE TpUroHOMeTpHYecKUE | TpuroHomeTpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHT'€HC M KOTAHT'€HC YIJIOB 0, ¥ - 0. DOpMYIIBI OK-05, OK-06,
TOXKIECTBA. OK-07

HOPUBCACHUS.
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DopMyIibl IPUBEICHUS

KoMOuHHpoBaHHOE 3aHSTHE.

Tema 4.3

CuHyC, KOCHHYC, TAHTEHC CYMMBI
1 Pa3HOCTH JIBYX YIJIOB

CHHYC ¥ KOCHUHYC JIBOHHOIO yrija.
®opMyIbl IOJIOBUHHOTO YTJIa

CopepxaHne yueOHOTO MaTepuana

Cymma 1 pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC ABOWHOIO yrja.
@opMyinel TIOJIOBUHHOIO yria. IIpeoOpa3oBaHusi CyMMBbl TPUIOHOMETPUYECKUX (QYHKIMH B
IpOU3BE/ICHUE U NPOU3BEACHUS B CyMMy. BbIpaxkeHue TpUrOHOMETpHUECKMX (DyHKLIHH depe3
TaHr€HC TMOJIOBUHHOTO apryMmenta. [IpeoOpa3oBaHus MPOCTEHIIMX TPUTOHOMETPUYECKUX
BBIPaXKECHHH.

KoMOuHupoBaHHOE 3aHSTHE.

Tema 4.4
OyHKmH, uX cBoiicTBa. CriocoOs
3aganus GyHKUIUI

Conepxxanue y4eOHOro MaTepuaa

Ob6nacTth onpeaeeHus] 1 MHOKECTBO 3Ha4eHUH QyHKunil. Y€THOCT, HEUETHOCTD, TEPUOIUIHOCTD
¢ysakuuii. CriocoObl 3aaHust QYHKIHH.

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.5
Tpuronomerpudeckue (HyHKIUH,
WX CBOWCTBA ¥ rpaduKu

Conepxxanue y4eOHOro MaTepuaa

OO0nacTh OIpeNeNeHuss U MHOXECTBO 3HAYCHUW TPUTOHOMETPHYSCKUX QyHKIuH. YETHOCTH,
HEYETHOCTb, IEPUOAUIHOCTh TPUTOHOMETpHUYeCcKuX (hyHKIMiH. CBOCTBa U Tpaduku GYyHKIUH y =
COSX,y=sInX,y=tgX,y=ctgx.

KoMOuHHpoBaHHOE 3aHSTHE.

Tewma 4.6
[IpeobpazoBanue rpaguKoB
TPUTOHOMETPHUYECKUX (YHKIIHI

CopepxaHne yueOHOTO MaTepuana

Cxartue v pacTsbKeHHe TpaduKoB TPUTOHOMETPUIESCKUX (DYHKIIHH.
IIpeobpaszoBanue rpaKOB TPUTOHOMETPHUIECKUX (PYHKIIN.

IIpakTrHueckoe 3aHATHE

Tema 4.7
Onucanre  MPOU3BOJICTBEHHBIX
HPOIIECCOB € MOMOIIIBIO rpaduKoB
DyHKIHI

IIpodeccHoHalbLHO-OPHEHTHPOBAHHOE colep:KaHue (copepKaHue MPUKJIATHOTO MOIYJIsT)

Hcnonp3oBanue cBOMCTB TPUTOHOMCTPUICCKUX (byHKLII/If/’I B HpO(i)CCCI/IOHaIIBHBIX 3agadax.

HpaKTI/I‘{eCKOG 3aHATHC

Tema 4.8
OOpaTHble TPUTOHOMETPHUUCCKHUEC
(QYHKIUH

CopepxaHne yueOHOTO MaTepuana

Ob6patHbie TpuronomMerpudeckue QyHkun. VMx cBoiictBa u rpaduki.

KOM6I/IHI/Ip0BaHH06 3aHATHC.

Tema 4.9 TpuroHomeTpudecKue
ypaBHCHUS W HEPABCHCTBA

Conepxxanue y4eOHOro MaTepuaa

YpaBHEeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenwue
TPUTOHOMETPUYECKUX YPAaBHCHUUM OCHOBHBIX THWIIOB: MPOCTEUIINE TPUTOHOMETPUUECKHE
YpaBHEHUS, CBOSIINECS K KBaJpaTHBIM, pelllaeéMble pa3IoKeHHeM Ha MHOXKUTEIH, OJJHOPOTHBIE.
IIpocreiiiiie TPUrOHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 4.10

Copepxanne yueOHOTO MaTepuana

CucTeMpl MPOCTENIINX TPHTOHOMETPHUUECKHUX YPABHEHUH.
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Cucremsl TpuroHomerpuueckux | KoMOMHHpOBaHHOE 3aHATHE. 2
ypaBHEHUI
Tema 4.11 Conepxanue yueOHOro MaTepuana
Pemienue 3aja4. OCHOBHI | [IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX BhIPAKCHUH. PellleHne TPUrOHOMETPUIECKUX YPaBHEHHI
TPUTOHOMETPHH. Y HEPAaBEHCTB B TOM YHCJIE C HCIIOJIb30BAHNEM CBOMCTB (PYHKIIWH.
Tpuronomerpuueckue pynkmuu | KonrponbHas pabora. O6001MIATh M CHCTEMATH3MPOBATh y4eOHBIM MaTepHall. 2
Pazpea S. 26
KomniekcHble yncsa
Tema 5.1 Conepxanne yaeOHOTO MaTepuraia JI1-J134;
KommnekcHbie uncna Ilonsatne xomriuiekcHOro umcia. CompspKeHHbIE KOMIUICKCHBIE YHCIa, MOAYIh W apTryMEHT M1-M56;
KOMIUIEKCHOTO  yucia. @Dopma  3amucu  KOMIUIGKCHOTO — Ymcia  (TeoMeTphuecKas, I11-T114
TPUTOHOMETpUYecKasi, anredbpandeckas). ApudMeTHIecKre AeUCTBUS C KOMIUIEKCHBIMHU YHCIIaMU Iyl-Iy19
KoMOuHMpoBaHHOE 3aHATHE 2
Tema 5.2 CopepxaHne yueOHOTO MaTepuana OK-01, OK-02,
IMpumeHeHne KOMILIEKCHBIX | BrimojgHeHHe pacyeToB C IOMOINBIO KOMIUIEKCHBIX 4ucel. [lpuMepbl HCHONIb30BaHUS OK-03, OK-04,
qucen KOMIUIEKCHBIX YHCEeT OK-05, OK-06,
IMpaxTuueckoe 3ansaTue. O000MATH U CHCTEMATU3UPOBATh YUeOHBIH MaTepuai. 4 OK-07
Paznen 6. 26
IIpou3BoaHasi pyHKIIMM, ee IPUMEHEHHe
Tema 6.1 Conepxanue yueOHOro MaTepuana
[onsTue NPOM3BOIHOM. | OmnpeieieHre YMCIIOBOM MOCIIEIOBATEIBHOCTH M CHOCOOBI ee 3amaHusi. CBOICTBA YHCIOBBIX
Dopmymsl u IpaBUIIa | mocliefioBarenbHocTell. Onpenenenue mpejena IMOCie/0BaTEIbHOCTH. BBIYKMCICHHE TMpenenon J11-J134;
mud dhepeHIpoBaHUs nmocienoBatenbHOcTed. Ilpemen ¢dymaknmm nHa OeckoHeuHoctH. [lpemgen ¢yHKmEM B TOUKeE. M1-M56;
[Ipupamenue aprymenra. [Ipupamenue ¢hyHkimm. 3anadun, IPUBOAIINE K TOHATHUIO POU3BOTHOM. M1-T114
Omnpe/ienenre Npou3BOTHONW. AJITOPUTM OTBICKAHUS IIPOU3BOTHOM. Iv1-TIv19
KoMOuHupoBaHHOE 3aHATHE 2 Yy
Tema 6.2 CopepixaHne yueOHOIo MaTepuaia OK-01. OK-02
IIpousBognsle cymMmsbl, pasHocTH | Dopmyisl auddepenippoBanst. [Ipasuna auddepeHIMpOBaHHUS. OK-O3’ OK-0 4’
MIPOU3BEICHISI, YACTHOTO KoMOunnpoBaHHOE 3aHATHE 4 OK-OS’ OK-O6,
Tema 6.3 CozeprkaHue yueOHOTO MaTeprana OK-07
IIpousBoaHbIe Onpenenenue cinoxxHoi GyHkiuu. [IpousBogHas TpuroHoMeTpudeckux GyHkiui. [IponsBoaHas
TPUTOHOMETPHUYECKUX (YHKIMH. | CIIONKHOM (QYHKIIHH.
IIpoussonnas cnoxHoi pynkuun | KoMOMHMPOBAHHOE 3aHSTHE. 2

Tema 6.4

Conepxanue yaeOHOTO MaTepraa
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IlonsiTne 0  HENMPEPBIBHOCTH
(dhyHKIMH. MeTo 1 MHTEPBAIOB

Ilonstne HenpepsiBHOW (yHkmmmu. CBolicTBa HeNpepblBHONH (QyHKIMH. CBA3b MEKIY
HEIPEePBIBHOCTHIO U U PepeHIIPYEMOCThIO ()YHKIIMH B TOYKE. AJITOPUTM PEILICHUS HEPABEHCTB
METOJIOM HHTEPBAJIOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5
l'eomerpuyecknuii u (GU3NUECKUIA
CMBICTT IPOU3BOTHON

Conepxxanne y4eOHOro MaTepuaa

['eomeTpuyeckuil CMBICT TPOU3BOAHOW (YHKIMU — YrinoBOH KO3(D(UIIMEHT KacaTelbHOW K
rpa¢puKy QYHKIUH B TOYKE. YpaBHEHHE KacaTeNbHOM K rpaduky GYHKUUH. AJTOPUTM
COCTaBJICHMsI YPaBHEHUS KacaTelbHOM K rpaduky GyHkuun y=f(x)

KoMOuHupoBaHHOE 3aHSTHE.

Tema 6.6
Du3NYECKU CMBICT TPOU3BOIHOM
B ITPO()eCCHOHATTLHBIX 3a/1adax

CopepixaHne yueOHOTO MaTepuana

dusnveckuii (MEXaHUYECKUH) CMBICIT IIPOU3BOTHON — MTHOBEHHASI CKOPOCTh B MOMEHT BPEMCHH t:
v==S'().

IIpakTrHueckoe 3aHATHE

Tewma 6.7
MonoToHHOCTE GYHKUUH. ToukH
JKCTpeMyMa

CopepxaHne yueOHOTO MaTepuana

Bospactanune u yObIBaHWE (YHKIIMM, COOTBETCTBUE BO3pacTaHUS W yObIBaHHS (DYHKIIUU 3HAKY
npou3BoHOW. IloHSITHE NPOU3ZBOJAHON BBICIIETO TMOPSAKA, COOTBETCTBUE 3HAaKa BTOPOU
MIPOU3BOTHOM BBITYKIIOCTH (BOTHYTOCTH) (DYHKITUH HA OTpe3Ke. 3aaui Ha MAKCUMYM M MHHAMYM.
[TonsTe acUMNTOTHI, CIIOCOOBI WX OMNpeACICHUS. AITOPUTM UCCICAOBAaHUS (QYHKIHUA U
TIOCTPOCHUS e¢ rpaduka ¢ MOMOIIBIO MPOU3BOAHOMU. J[poOHO-TMHEeiHas QyHKINS

KoMOuHupoBaHHOE 3aHSTHE.

Tema 6.8
UccnepoBanne  GyHKUMA  ®
MoCTpoeHHE rpaduKoB

Conepxxanne y4eOHOTo MaTepuaa

I/ICCJ'ICI[OBS.HI/IC (bYHKI_II/II/I Ha MOHOTOHHOCTH M IOCTPOCHUC I‘pa(i)I/IKOB.

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 6.9 HaubGosbiiee u
HaUMECHBIIIEE 3HAUYCHUS (DYHKIIUU

Copepxanne yueOHOTO MaTepuana

HaxoxaeHre HauOOJBIIEr0 W HAaUMEHBIIErO0 3HAYCHUH (YHKIHH, MOCTpPOCHHE TIpapuKOB
MHOTO4WICHOB C MCITOJIb30BaHMEM allllapaTa MaTeMaTHIECKOTO aHaIn3a.

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 6.10
Haxoxxnenue ONTHUMAIbHOT'O
pe3yiabTaTa c THOMOIIIBIO

HpOI/I3BOI[HOI>’I B MPAKTUYCCKUX
3aJgadax

ITpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepKaHMe (Coep:KaHue MPUKJIATHOT0 MOAYJIsA)

HanmMenspmiee n HanOompITiee 3HaUCHUE QYHKITHH

IIpakTHueckoe 3aHATHE

Tema 6.11
Pemienne 3amau. I[lpousBoanas
(hyHKIIUY, ee TPUMCHEHHE

Conepxxanue y4eOHOro MaTepuaa

®opmynel 1 npaBuia quddepenuuposanus. Mcenenoanue QyHKIMN ¢ TOMOIIBIO TPOU3BOIHOM.
Haunbonpiee n HanMeHblIee 3HaYCHUs! (PYHKIMU.

KonTponbHas pabora. O000IICHHE U CHCTEMATH3aIH 10 TeMaM
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Cemecmpogulii KOHMPOIb 2
Obobwame u cucmemamu3upo8ams yueOHblll Mamepua.
Pacxkpwisams codeporcanue 60npocos no 3a0anHol memamuxe.
Buinonname npakxmuueckue 3a0anus no 3a0aHHOU memamuxe.
2 cemecTp
Paznen 7. 36
MHOrorpaHHMKH U TeJia BpalleHusi
Tema 7.1 CopeprxkaHue yueOHOIo MaTepuaia
Bepmmnsl, peodpa, rpanu | [lonsitue MHoOrorpanHuka. Ero amemeHTsl: BepwinHbl, peOpa, rpanu. [uaronans. CeueHwue.
MHOTOT'paHHHKA BrInyKITbIe ¥ HEBBITYKJIbIE MHOTOTPAaHHUKHY.
KoMOuHupoBaHHOE 3aHSTHE. 2
Tema 7.2 CopeprxkaHue yueOHOIo MaTepuaia
IMpusma, ee  cocrabnsromue, | [Tonstue nmpusmbl. Ee ocHoBanus u GokoBble rpaHu. Beicota mpusmebl. [lpsimas w HakiIOHHas
ceuenue. llpsmas m mpasBunbHasg | npusma. [IpaBunbHas npusma. Ee ceuenue.
IIPU3MBI KoMOuuupoBaHHOE 3aHSTHE. 2
Tema 7.3 CopeprkaHne yueOHOIo MaTepuaia
IMapannenenunen, ky6. Cedenue | [Tapajtenenurien, CBOWCTBA TMPSIMOYTOJBHOrO —Mapaienenunena, kyd. Cedenwe Kyo0a, J1-JI34;
Ky0a, mapajuienenumnena napajuieJicnunea M1-M56;
KomOunnpoBanHoe 3aHATHE 2 H1-1114
Tema 7.4 CopepixaHue yueOHOIo Marepuaia Iy1-IIy19
IImpamupa, ee cocraBigoomue, | [Tupamuga u ee anemeHTsl. Ceuenue nupamusl. [IpaBuiibHast nmupamMua. Y cedeHHas MUpaMua.
cedenue. lIpaBuibHas MUPaMUIA. | KoMOGUHHPOBAHHOE 3aHATHE. 2 OK-01, OK-02,
YceueHnHas mupamMuaa OK-03, OK-04,
Tema 7.5 CopepixaHue yueOHOIo MaTepuaa OK-05, OK-06,
bokoBas u monHas moBepxHOCTH | ITnoraas OOKOBOMW M TOJHON MOBEPXHOCTH MPU3MbI, TUPAMH/IBL. OK-07
TIPU3MBI, TUPAMUIBI KoMOunnpoBanHOE 3aHATHE 2
Tema 7.6 Conepxanue yueOHOro MaTepuana
Cummetpus B KyOe, | CHMMeTpHsl OTHOCUTENLHO TOYKH, MPSAMOiA, miockocti. CuMMeTprsi B KyOe, mapasuiesnenumne/ie,
napajuieseTnuIese, IpU3ME, | Ipu3Me, MUpaMuJIe.
nupamMuae KomOuHMpoBaHHOE 3aHSTHE 2
Tema 7.7 IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COiePKaHMe (CoAepKaHNe MPHKJIATHOT0 MOXYJIsI)
[Ipumepst CHMMETpHI B | CumMMeTpus B IPUPOJE, APXUTEKTYPE, TEXHHUKE, B OBITY.
npocgeccnn IIpakTryeckoe 3aHITHE 2
Tema 7.8 CopeprxaHue yueOHOIo MaTepuaia

Tlonsarue MNPaBUJIBHOI'O MHOTOTpPaHHUKA. CsolicTBa NPpaBUIbHBIX MHOT'OI'DAHHUKOB.
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IIpaBuEHBEIC MHOTOTPAaHHUKH, UX
CBOMCTBA

IIpakTHueckoe 3aHATHE

Tema 7.9
Hwiuaap, ero cocTaBIgIONIUE.
CedeHure MUIMHAPA

Copepxanne yueOHOTO MaTepuana

Humuaap u ero sneMenTsl. CedeHne IMMHIpa (MapajlieIbHOE OCHOBAHUIO M OCH). PazBepTka
ITHHJIPA.

KomOunmnpoBanHoe 3aHsTHE. 2
Tema 7.10 IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COIEPKAHME (copepKaHNe MPHKJIATHOT0 MOAYJIsI)
Konyc, ero  cocrapnsromue. | Konyc u ero snementsl. CedeHne KoHyca (TMapauiebHOE OCHOBAHHMIO W IMPOXOAAIIEE Yepes
Ceuenne KoHyca BEPIMHY), KOHWYECKHe cedeHns. Pa3BepTka KoHyca.
KoMOuHMpoBaHHOE 3aHSTHE. 2
Tema 7.11 Conepxanue yueOHOro Matepuana
Vceuennnii  koHyc.  Ceuenme | VceueHHblii koHyc. Ero o6pasyromast 1 BeicoTa. CeueHHe YCEUSHHOTO KOHyca
yCEeueHHOTr0 KOHyca KomOuHMpoBaHHOE 3aHsTHE 2
Tema 7.12 CopepikaHne yueOHOIo MaTepuaia
lap u chepa, ux ceueHust ap u chepa. Bzaumuoe pacnonoxenue chepsl 1 miaockoctd. CedeHue mapa, chepsl.
KomMOunnpoBanHOE 3aHATHE 2
Tema 7.13 Conepxanue yueOHOro MaTepuana
IMonstue 06 oObeme Tena. | ITonsrue 06 oObeMe Tena. OGbeM Kyba M MPIMOYrojibHOro napamienenumnena. O0beM NPU3MBI |
OtHomeHne 00bEMOB NMOJOOHBIX | mumHApa. OTHOMEHHE 00HEMOB MOJO00HBIX TEIL.
Tel KomOunnpoBanHoe 3aHsATHE. 2
Tema 7.14 Conepxanue yaueOHOro MaTepuana
OO0BEMBI u TUIOIIA 1 v
HOBEDXEOCTEH Tel O0beMbl upamMuisl U KoHyca. O0beM miapa. [lnomanay moBepXHOCTEH Tell.
KoMOuHupoBaHHOE 3aHATHE 4
Tema 7.15 Conepxanue yueOHOro MaTepuana
Kom6unanuu MHororpaHHukoB U | KoMOWHAIIMK T€OMETPHUYECKUX TEJL.
TEJ BpaIICHUS [IpakTHyeckoe 3aHsATHE 2
Tema 7.16 CopepixaHue yueOHOIo Marepuaia
I'eomerpnueckne KkoMOMHAMK Ha | Mcnons30BaHHEe KOMOMHAIMN MHOTOIPAHHHUKOB M TEJ BPAICHHUS B MPAKTHKO-OPHEHTHPOBAHHBIX
MIPAaKTHKE 3ajgadax.
[IpakTHyeckoe 3aHsATHE 2
Tema 7.17 CopepixaHue yueOHOIo MaTepuaia
Pemenne 3amay. MHororpanHuky | OObEMBI M IUIOIIAIH TIOBEPXHOCTH MHOTOIPAHHUKOB M TEJI BPAILCHHUS.
U TCJIa BPALLCHU Kontpossnas padorta. O0001IEeHE U CHCTEeMAaTH3alus 10 TeMaM 2
Pazpnen 8. 14

IepBooOpa3uas pyHKINHU, ee IPUMEeHEHHE

JI1-J134;
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Tema 8.1 Conepxanne yaeOHOTO MaTepuraia M1-M56;
[lepBooOpazHas GbyHKIMK. | 3amaya 0 BOCCTAHOBICHUH 3aKOHA JIBHKEHHUS 110 H3BECTHOM CKOPOCTH. [TOHATHE HHTETPUPOBAHHSI. I11-1114
[IpaBuna HaxoxAeHus | O3HaKOMJICHUE C TIOHSTUEM MHTErpaia v nepBooOpasHoit ans gpynkuuu y=f(x). Pemmenue 3agay Ha Iy1-ITy19
MEPBOOOPa3HBIX CBsI3b INIEPBOOOPA3HON M €€ MPOU3BOIHOM, BBIYHMCIACHHE IEPBOOOPA3HON [Tl JaHHOW (DYHKIIHH.
Tabmuma ¢opMyn Ui HaxOXKIACHUS TepBOOOpas3HBIX. M3ydeHwe mpaBWia BBIYUCICHUS OK-01, OK-02,
TIEPBOOOPA3HOIA. OK-03, OK-04,
KomOunnpoBanHoe 3aHsATHE. 4 OK-05, OK-06,
Tema 8.2 Copneprkanne yaeOHOTo MaTepuana OK-07
[Tnomans KPUBOJIMHEMHOM | 3a1aun, TPUBOJAINNE K TOHITHIO OMNPEACICHHOTO WHTErpaja — O BBIYHCICHUM IUIOMAIN
tpanenuu. ®opmyna HploTOHa — | KpUBOJIMHEHHOW Tpamenud, O NEepPeMEIICHHH TOYKH. [lOHATHE OINpeAen€HHOTrO0 WHTErpaa.
Jleii6Huna l'eomerpuueckuii U ¢u3nueckuii cMmbica ompeneneHHoro wuHterpaia. Popmyna HproroHa—
JleibHuLa.
KoMOuHupoBaHHOE 3aHATHE 2
Tema 8.3 Conepxanue yueOHOro MaTepuana
Heomnpenenennsrii u | [lonsTue HeonpeaeNeHHOr0 HHTErpaa.
OTIPEJICTICHHBIA UHTETPAJIBI KoMOMHHPOBaHHOE 3aHSATHE. 2
Tema 8.4 CopeprkaHue yueOHOIo MaTepuaia
Ilonatne 06  onpeneneHHOM | ['eoMeTpHUYECKHIA CMBICI ONPEICICHHOTO HHTErpaa.
HHTETpaie Kak wiomaard | KoMmOuMHUpoOBaHHOE 3aHSTHE. 2
KPHUBOJIMHEHHOM Tpaneuuu
Tema 8.5 IIpogeccuoHabHO-OPHEHTHPOBAHHOE coiep:KaHue (cogep:KkaHUue MPUKJIAJTHOI0 MOILYJIsI)
OmnpenencHuplii  mHTErpan B | ['eomMeTpuyeckuil CMBICH onpenesieHHoro uaTerpaina. ®opmyna Hetotona - Jleiouumna.
KU3HU Pemienue 3a1a4 Ha NpUMEHEHHE HHTErpalia JUIsl BRIYUCICHUS GU3MUSCKUX BEJTMYMH U IUIOLIAIeH
IIpakTryeckoe 3aHITHE 2
Tema 8.6 CopepikaHue yueOHOIo Marepuaia
Pemenne 3anau. IlepBooOpasHas | IlepBooGpasnas ¢yHkuuu. [IpaBuia HaxoxIeHuUs IepBooOpa3HbiX. Ee nprMeHeHue.
(hyHKIUY, ee TPUMCHCHHE Kontpossnas padora. O0001IEeHE U CHCTEMAaTH3aLuUs 110 TeMaM 2
Paznen 9. 12
Crenenu u kopHu. CtenenHasi QyHKIUS T1-J134:
Tema 9.1 Copepxanne yueOHOTO MaTepuana M1-M5 6’ .
Crenennas QpyHKUMS, ee CBOWCTBA | [Tomsitue KOpHSI N-Oi CTENEeHW U3 AeUCTBUTENbHOro yucia. OyHKIuu y = VX wux cBoiicTBa H 1-111 4’
rpa¢uku. CBoiicTBa KOPHSI N-OH CTENECHH. [Iv1-TTv19
KoMOuHupoBaHHOE 3aHATHE 2 yi-ly

Tema 9.2

Conepxxanue y4eOHOro MaTepuaa

[IpeoOpazoBaHne HPPALMOHATBHBIX BHIPAYKCHHIMA
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IIpeoOpazoBanue BoIpakeHuil ¢ | KOMOMHMpPOBaHHOE 3aHSTHE. 2 OK-01, OK-02,
KOPHSIMH N-0l CTENEHU OK-03, OK-04,
Tema 9.3 Conepxanue yueOHOro MaTepuana OK-05, OK-07
CpoiicTBa CTereHu ¢ | [TonaTue creneHu ¢ JOOBIM PAIMOHANBHBIM MOKa3ateneM. CTeneHHble (PYHKIMU, UX CBONCTBA H
paIrmoHATBHBIM rpaduKH.
JEHCTBUTENILHBIM NOKa3aTensMH | KoMOMHMPOBaHHOE 3aHSATHE. 2
Tema 9.4 Conepxanue yueOHOro MaTepuana
Permenne UpPalMOHANILHBIX | PaBHOCHIBHOCTh MppAIMOHAIBHBIX YpaBHEHHH W HEpaBeHCTB. MeToJpl ux peuieHus. PemieHue
YpaBHEHUH M HEPABCHCTB UpPPAIMOHAIBHBIX YPABHECHHH W HEPABEHCTB
KoMOuHupoBaHHOE 3aHATHE 4
Tema 8.5 Conepxanue yueOHOro Matepuana
Crenenn um kopuu. Crenennas | OnpenencHue CTENeHHONW (QyHKIuH. VICMOMb30BaHHE €€ CBOMCTB MPU PEIICHUHM ypPaBHCHHH H
hyHKIHUS HEPaBEHCTB.
KonTponbHas pabora. O000IICHHE U CHCTEMATH3AIH 110 TeMaM 2
Pa3nea 10. 12
Hoka3aTenpHasi GyHKIHS
Tema 10.1 CopeprkaHne yueOHOIro Marepuaia
IMoka3arenbHas  Qynkius, ee | CTeneHb ¢ NPOW3BOJIBHBIM JIEHCTBHTEIBHBIM MOKa3ateiaeM. OmpeleieHne MoKa3aTelbHON
CBOIiCTBa (byHKIMH, ee CBOicTBa U rpaduK. 3HAKOMCTBO ¢ IPUMEHEHUEM NOKa3aTeNbHON QyHKIMU. PemeHne
M0Ka3aTeJIbHBIX YpaBHEHNUH (DYHKIIMOHATIBHO-TPaUUSCKHM METO/IOM. T11-J134-
KomOunnpoBaHHoOe 3aHATHE 2 MI1-M5 6’ )
Tema 10.2 CopepixkaHue yueOHOIo MaTepuaia ’
Perienne NOKa3aTeNbHBIX | PerreHne mokasaTenbHBIX YpaBHCHUI METOIOM YpaBHHBAaHHS IOKAa3aTeNie, METOIOM BBEICHUS 111-1114
ypaBHEHHH U HEPABEHCTB HOBOW TIEPEMEHHOM, (YHKIIMOHAIBHO-TpAaUYECKUM METOJOM. PelleHne Ioka3aTesbHbIX Iyl-ITy19
HEPaBEHCTB.
IIpakTryeckoe 3aHITHE 6 OK-01, OK-02,
Tema 10.3 Conepxanue yueOHOro MaTepuana OK-03, OK-04,
Cucremsl NoKa3aTeNnbHbIX | PerieHne cucteM mokasaTebHBIX YPaBHCHHUM. OK-05, OK-07
ypaBHEHHI KoMOMHUPOBAaHHOE 3aHSTHE. 2
Tema 10.4 CopepixaHne yueOHOIo MaTepuaa
Pemwenne 3amau. IlokaszatenbHas | PemieHue moka3aTesibHbIX YpaBHEHHI METOIOM YpaBHHUBAHHMS MMOKA3aTeNeH U METOJIOM BBEICHUS
GbyHKIHSA HOBOW nepeMeHHOH. PenieHne nmokasaTeabHBIX HEPaBEHCTB.
KontponbHas pabora O000IICHNE U CHCTEMATU3aLHs 10 TeMaM 2
Pa3nen 11. 18 .
Jlorapudmsbl. Jlorapupmudeckas GpyHKIIUuA JH-J134;
M1-M56;

Tema 11.1

| Conepsxanue yuebHOro MaTepuana
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Jlorapudm umcna. decsruunbiii u | Jlorapudm uncia. JleCITUYHBIN M HATYpalIbHBIH J0rapuMbl, YHCIIO €. I11-1114
HaTypalbHbli Jorapudmsl, yncio | KoMOUHUPOBaHHOE 3aHATHE 2 [Iyl-ITy19
e
TeMg 11.2 CO,Z[Sp)KaHI/Ie y4eOHOr0 MaTepHana OK-01, OK-02,
CaoiicTBa norapudmos. | CpoiictBa morapudmos. Omepariys JorapuGMUpOBaHHS. OK-03, OK-04,
Onepanus gorapupMUpoOBaHus KomOunnpoBaHnHoe 3aHATHE 2 OK-05, OK-07
Tema 11.3 Conepxanue yueOHOro MaTepuana
Jlorapudmuueckas Qynkims, ee | Jlorapupmuueckas GYHKIHUS U €€ CBOMCTBA
CBOICTBa KomOuHMpoBaHHOE 3aHsTHE. 2
Tema 11.4 CopeprxaHue yueOHOI0 MaTepuaia
Pemenne JorapupMuIecKux
ypaBHEnIE 7 HepaBeHCTS [lonsTHE NOTapHQMUUECKOTO ypaBHEHHUS. Onegauns{ notreHuupoBaHus. Tpu OCHOBHBIX METOZa
peleHus JorapupMuIecKux YpaBHEHUH: (yHKUMOHANBHO-TpaQUUIECKHH, MeToJ
MTOTCHIIMPOBAHHS, METOJT BBEICHHUS HOBOI TIepeMeHHOi. JlorapuhMuueckre HepaBEeHCTBA.
KoMOuHupoBaHHOE 3aHATHE 6
Tema 11.5 Conepxanue yueOHOro MaTepuana
Cucremsl norapuGMHUYECKHX | AJIITOPUTM DEIICHHUS CHUCTEMbI YpaBHEHHIl. PaBHOCHIBHOCTD JIOTapU(MHUUCCKUX YpPaBHCHHH U
ypaBHEHUI HEPABEHCTB.
KoMOuHupoBaHHOE 3aHSTHE. 2
Tema 11.6 IIpodeccnoOHANTBHO-OPHEHTHPOBAHHOE COlePKAHMeE (CoAepKaHNe MPHKJIATHOI0 MOAYJIsI)
Jlorapudmel B puposie u TexHuke | [Ipumenenue norapudma. Jlorapudmuueckas cnupaib B npupojie. Ee MateMaTiHueckue CBOWCTBA.
IIpakTryeckoe 3aHITHE 2
Tema 11.7 CopeprxaHne yueOHOIo MaTepuaia
Pemenne 3amau. Jlorapudwmsl. | Jlorapudmuueckas GpyHkuus. Pemenne npocTemmx jorapuMHUIECKHX YPaBHEHUA.
Jlorapudmuueckas QyHKIMSA KonTponbHas pabora. O6001IeHIE U CHCTEMAaTH3aIH 110 TeMaM 2
Paznesn 12. 18
MHo:kecTBa. DJIeMeHThI TeOpHHU rpagos T11-J134-
Tema 12.1 CopeprxkaHue yueOHOIo MaTepuaia M1-M5 6’
MHoxecTBa [Tonstne MmHOXecTBa. [lommMHOKecTBO. Ornepaniv ¢ MHOKECTBAMHU ) ’
KomOunnpoBaHnHoe 3aHsATHE. 4 I11-IT14
Tema 12.2 IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/iep/KaHMe (codepKaHie NPUKJIATHOT0 MOAYJIs1) Iyl1-ITy19
Omnepanuu ¢ MHOXKECTBAMHU Omnepannu ¢ MHOXKeCTBaMH. Perierne npukiIaaHbpIX 3a1ad.
IIpakTryeckoe 3aHITHE 2 OK-01, OK-02,
Tema 12.3 Conepxanue yueOHOro MaTepuana OK-03, OK-04,
I'pader [TonsTtre rpada. CBsa3HBIA Tpad, AepeBo, HUKI rpad Ha MIOCKOCTH. OK-05, OK-07
IIpakTryeckoe 3aHITHE 2
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Tema 12.4 CopeprxkaHne yueOHOIo MaTepuaia
Pemwenne 3amauy. MmuoxecTsa, | Onepaimu ¢ MHOKecTBaMU. ONMCaHUE PeATbHBIX CUTYalUil ¢ TOMOIIBbI0 MHOKeCTB. [IpuMeHeHune
I'pads! 1 ux npumeneHue rpa¢)0B K peUICHUIO 3a/a4.

Komb6unupopantoe 3ansrre. O000IICHHE U CUCTEMATH3AIHS 10 TeMaM 2

Paznen 13. 18
DJIeMeHThl KOMOMHATOPHKH, CTATHCTHKH U TEOPHH BEPOSTHOCTEH

Tema 13.1 Conepxanue yueOHOro MaTepuana
OcHoBHEbIE nousTHs | IlepecTaHOBKH, pa3MeIIeHHs, COUETAHUSI.
KOMOWHATOPUKHU KomOuHMpoBaHHOE 3aHsTHE. 4
Tema 13.2 CopeprxkaHue yueOHOIo MaTepuaa
CobbiTHe, BEpOATHOCTL COOBITHA. | COBMECTHBIC U HECOBMECTHBIC COOBITHS. TeopeMbl 0 BEPOSTHOCTH CYMMbI COOBITHI. YCIOBHAsS
Crnoxenune u YMHOKEHHE | BEpOATHOCTh. 3aBUCHMBIE M He3aBHCHUMBIE COOBITHS. TeopeMbl O BEpOSTHOCTU IMPOU3BEACHUS
BEPOSATHOCTEH COOBITHH.

KoMOuHupoBaHHOE 3aHATHE 2
Tema 13.3 IIpodeccnoOHATBHO-OPHEHTHPOBAHHOE COleP/KAHMeE (CopepKaHNe TPHKJIATHOI0 MOXYJIsI)
BeposiTHOCTD B | OTHOCUTENBHAST YacTOTa COOBITUSI, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTHYECKOE ONpEACIeHUE JI1-J134;
npoQecCHOHANBHBIX 33]a4ax BeposTHOCTH. OIeHKa BEPOSTHOCTH COOBITHSI. M1-M56;

IpakTHYeCKOE 3aHITHE 2 I11-I114
Tema 13.4 CopepixaHne yueOHOTO MaTepuana Iyl-ITy19
HuckperHas ciy4aiiHas | Bugel crmydaiiHpIX  BenmuuH. OnpenelieHHe JWCKPETHOW —CIIydalHOW BEMYMHBL  3aKOH
BEJIMYMHA, 3aKO0H ee | pacnpeneneHys JUCKPETHOM cilydaliHOM BeIUYMHbL. Ee 4iCIIOBbIE XapaKTEpUCTHKU. OK-01, OK-02,
pacnpeneneHus KoMOuHHpoBaHHOE 3aHSTHE. 2 OK-03, OK-04,
Tema 13.5 Copepxanne yueOHOTO MaTepuana OK-05, OK-07
3anaun MareMaTudeckol | Bapuanmonnsiit psa. [lonuron dactotr u rucrorpamMma. CTaTUCTUYECKUE XapaKTEPUCTUKU Psa
CTaTHCTUKH HaOII0JaeMbIX JJAHHBIX.

KoMOuHMpoBaHHOE 3aHATHE 4
Tema 13.6 IIpodeccoHATBLHO-OPHEHTHPOBAHHOE CO/iepKaHMe (cogepKaHue NPUKJIATHOT0 MOAYJIs1)
CocraBnenue Tabaui ¥ auarpamm | [lepBuynas 06paboTka cTaTUCTHYCCKHUX JaHHBIX. [ paduueckoe ux mpeacrasieHue. HaxoxaeHue
Ha TMPaKTHKE CPEIHHX XapaKTePUCTUK, HAOIIOAAEMBIX JaHHBIX.

IIpakTryeckoe 3aHITHE 2
Tema 13.7 CopeprxkaHne yueOHOIo MaTepuaia
Pemwenne  3amau.  OneMeHTHI | DneMeHThl KOMOMHATOpHKH. COOBITHE, BEpOSTHOCTH COOBITHA. CIOXKEHHE W YMHOXKCHHUE
KOMOMHATOPUKH, CTATHCTHUKU U | BEPOSTHOCTEH.
TEOPUU BEPOSTHOCTEN KonTponbHas pabora. O000IICHHE U CHCTEMAaTH3AIH 110 TeMaM 2

Paznen 14. 14
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YPaBHeHl/Iﬂ H HEPABCHCTBA

Tema 14.1 Conepxanue yueOHOro MaTepuana
PaBHOCHUNBHOCTE ypaBHEHHH U | PaBHOCWIIBHOCTH ypaBHEHHH M HepaBeHCTB. Omnpenenenus. OCHOBHBIC TEOPEMBI PABHOCHIBHBIX
HepaBeHCcTB. OOmme  METOXBl | mepexojax B ypaBHEHHAX W HepaBeHCTBax. OOINMe METOIBI PEIleHHs yYpPaBHEHHM: MEPEXOI OT
perieHus paBeHCTBa QYHKIMN K PABEHCTBY apryMEHTOB JIJIS MOHOTOHHBIX (DYHKIIUI, METOJT Pa3JIOKEeHHUS Ha
MHOXKHTEJIH, METOJ BBEJICHUSI HOBOH MEPEMEHHOH, (DYHKITMOHATBHO-TPAQUUECKUN METO/I.
KomMOuanpoBaHHOE 3aHsTHE. 2
Tema 14.2 CopepixaHne yueOHOIo Marepuaia
I'paduueckmii meton pemenus | OGIIMe METOABI PEIICHUS HEPABEHCTB: MEPEXO OT CPABHEHHUS 3HAUCHUN (YHKIUN K CPaBHEHUIO
ypaBHEHUI1, HEPABCHCTB 3HAYEHUH apryMEHTOB JUIsi MOHOTOHHBIX (YHKIIMIA, METOJl WHTEPBAJOB, (DYHKIIMOHAIHLHO- JI1-J134;
rpaduueckuii Metoa. I'paduueckuii MeTo] pelicHus ypaBHEHU U HEPABEHCTB. MI1-M56;
KoMOuHMpOBaHHOE 3aHATHE 2 I11-I114
Tema 14.3 CopepixkaHue yueOHOIo MaTepuaia [yl-ITy19
VYpaBHeHus u HepaBeHcTBa c | OmpeneicHue MOy, PackpbiTHe MOy MO oOmpenaesieHuio. IIpocreifiiiie ypaBHEHHUS U
MOJlyJIeM HEpPaBeHCTBA ¢ MojxysieM. [IpuMeHeHHe PaBHOCWIBHBIX MEPEXOJ0B B OMPEICICHHBIX THITAX OK-01, OK-02,
YpaBHEHUH 1 HEPABEHCTB C MOZYJIEM. OK-03, OK-04,
KomOuHMpoBaHHOE 3aHsTHE. 2 OK-05, OK-06,
Tema 14.4 CopepxaHne yueOHOTO MaTepuana 0OK-07
VpaBuenusa u HepaBeHCTBa C | 3HaKOMCTBO ¢ mapamerpoM. [Ipocreiilme ypaBHEHHs] M HEPaBEHCTBA C TTAPAMETPOM.
napaMeTpaMu KoMOunnpoBaHHOE 3aHATHE 2
Tema 14.5 IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/iepKaHMe (CoAepKaHNe NPUKJIATHOT0 MOAYJIs1)
CocraBrenne u pemenne | PenieHne TEKCTOBBIX 3aJ1a4 IPo(ecCHOHATLHOTO COJICpKAHUSI.
Npo(eCcCHOHANBHBIX  3a7ad ¢ | [IpakTuuecKue 3aHITHS 4
MOMOIIIBIO YPaBHEHUH
Tema 14.6 CopepixaHue yueOHOIo MaTepuaa
Pemenue 3agau. VYpaBHeHus u | OOmIre METOMBI PENIEHUS YpaBHEHHIA. Y paBHEHHUS U HEPABEHCTBA C MOAYIIEM U C ITapaMETPaMH.
HEPaBEHCTBA [TpakTudeckoe 3aHsATHE 2
IIpomexxyTouHast aTTeCTAHSA 24
KOHCYJIbTAITHH 4
CaMOCTOATENIbHAs TOATOTOBKA 16
— JK3aMeH 4
Bcero: 268

*[IpogheccuonanbHO-0pUEHMUPOBAHHOE COOEPIACANUE MOdICEM OblMb paACHpedeleHo No pazoeiam (memam) uil CKOHYEHMPUPOBAHO 8 OMOEIbHOM pazdeiie

34



3. YCJIOBUS PEAJIM3AILIAU OBIIEOBPA3OBATEJILHOM JUCIIATIIINHBI
3.1. MaTtepuabHO-TeXHHYECKOe odecredeHue MporpaMmMbl y4e0HOro npeamera

Yuebnas aymuropus (KaOWMHET MAaTeMaTWKH) IS TPOBEACHHWS 3aHATHA BCEX BHJIOB,
MPEeyCMOTPEHHBIX 00pa30BaTEILHON MPOTrpaMMOM, B TOM YHCIE TPYIIIOBBIX M HHIUBUIYAIBHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOIS W TMPOMEXKYTOYHOW aTTECTAallMd, OCHAIICHHAas O0OpYyIOBaHUEM,
TEXHUYECKUMH CpeICTBaMK O0yUYCHHUsSI ¥ MaTepHajlaMH, YYUTHIBAIOIIUME TPEOOBAHHS MEKIyHAPOTHBIX
CTaHJIapPTOB

Crnenmanu3upoBaHHass MeOEIb:

KOMIUTEKT y4eOHOW MeOenmm (CTON, CTYN) IO KOJIMYECTBY OOYYAIOIIMXCS, KOMIUIEKT MeOemn st
MpenoaBaTes; MapKepHas 10CKa.

- KOMILJIEKT y4eOHO-HArISTHBIX TOCOOHIA;

- KOMILJICKT JIEKTPOHHBIX BHJIEOMATEPHATIOB;

TexHUUECKHE CpeCcTBA OOYUCHHS:

KOMITbIOTEp B cOOpe [Is pernoaaBaTesi, IPOeKTOP, IKpaH.

[lepevyeHs JUIIEH3MOHHOTO TIPOTPAMMHOTO OOECIeYeHUs, B TOM YHCJIE€ OTEYECTBEHHOTO

MPOU3BOJICTBA:

Windows 10, Koncynerantllmoc, Cucrema TAPAHT, Kaspersky Endpoint Security.

KommbloTepHasi TexHMKa € MOAKIIOUYEHHEM K ceTd «VHTepHET» W JOCTYNOM B 3JIEKTPOHHYIO
nH(pOpMaITMOHHO-00pa30BaTeNbHYI0 cpeay MMY.

VYuebHas ayauTopus Ul IPOBEICHMS 3aHATHH BCEX BHUJIOB, IPEIYCMOTPEHHBIX 00pa3oBaTebHON
MPOrpaMMOi, B TOM YHCJIE TPYNIOBBIX W HHAMBHAYAIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U
[IPOMEKYTOUHOH aTTecTaluy, OCHAIICHHas 000pyIOBaHHEM, TEXHUYECKHMMHU CPEICTBAMU OOYYEHUs U
MaTepHajaMy, YUUTBHIBAIOIIMMU TPeOOBAHUSA MEXAYHAPOIHBIX CTaHAAPTOB, B T.4. Aus jun ¢ OB3 u
WHBaJIUIaMH, OCHAIIEHHAss 000PYAOBaHUEM M TEXHUUECKUMH CPEACTBAMH 00yUYCHUS

Cnenmanu3upoBaHHas MeOesb 1 000pyJOBaHHE:

KOMIUIEKT yu4eOHOU MeOesr (CTOJ, CTYI) TI0 KOJIMIECTBY 00YyJaroNuXcsl, B T.9. aAalTHBHAS ITapTa JTs JTHI]
¢ OB3 u unBanunamMu; KOMIUIEKT MeOETH Ui IPEnoAaBaTelisi; MapKepHas JOCKa; HHTEpaKTUBHAS JOCKa,
MEPEHOCHBIC HACTOJIBHBIC UIPBI: [IIAXMATHI, [IAIIKH, TAKTHIBHBIC IIAIITKH, TAKTHIbHBIC IaXMAaTHI.

TexHuueckue cpeacTBa 00yueHHUS:

KOMIIBIOTEp B cOope Il IpernojaBaTeis; KOJIOHKM; IIPOEKTOp, KOMIIBIOTEp B cOope s JiuI ¢
HapyLICHUSMH 3pEHUsl C KIaBUATypoil bpaiins, mepeHocHoe 00opynoBaHWe IJsl CIa0OCHBIILIAIINX:
WHAYKIUOHHAs cucTema (mHaykuunonHas netisi) LOOPHEAR-150.

IlepeyeHp JMIIEH3MOHHOIO INPOIPAaMMHOr0 OO€cledYeHus, B TOM YHCIE€ OTCUYECTBEHHOIO

MPOU3BOJCTBA:

Windows 10, Koncynerantllmoc, Cucrema TAPAHT, Kaspersky Endpoint Security.

KommnbroTepHass TeXHHMKa ¢ MOJAKIIOYEHHMEM K ceTd «lIHTepHET» U JOCTYHIOM B 3JIEKTPOHHYIO
nH(pOpMaITMOHHO-00pa30BaTeNbHYIO cpeay MMY.

BubnuoTeka (YUTANBHBIN 3211, MOMEIICHHE JUII CAMOCTOATEIBHON paOOThI 00YJAOITIXCS).

Crnenmnanu3upoBaHHass MeOEIb:
KOMIUIEKT yaeOHO# MeOerH, B T.4. afanTUBHBIC TTapThl i1 it ¢ OB3 u nHBamHI0B.

TexHuueckne cpeacTBa 0OyueHHS:
KOMIIBIOTEpbl B cOope; TeneBu3op Sharp; OecnpoBoanast kinaBuarypa Clevy ¢ OonbmmMHu  SIpKO
OKpaIIeHHBIMU KHOTIKAMH M Pa3AeiuTeseM IS JUI C HapyIIEHUSIME OTIOPHO-IBUTATEIHHOTO aIllapara;
poiutep, 3aMEHSIONINH KOMITBPIOTEPHYIO MBIIIb, Ui JIUI] C HAPYIICHUSMH OIIOPHO-IBUTATEIHHOTO
anmnapara; BHJCOYBEIMYUTEIh SJICKTPOHHBIN PYYHOH, MO3BOJISIONUN YUTATh CIA0OBUISAIIAM ITFOJSIM
IJIOCKOMEYaTHBI TEKCT Ha MOHHTOpPE (3KpaHE) C BO3MOXKHOCTBHIO YBETMYEHHUS TEKCTa; MOPTATUBHBIN
muctuieit bpaitns Focus 14 Blue, Bro9aronimii TOYeUHyIO KIABHATYPY, BO3MOYKHOCTD TTOMKITIOYCHHS K
[IK; xnaBuatypa co mpudtoM bpaiins; HayIIHUKH; KOTOHKH.

[lepeueHp JHUIIEH3MOHHOTO TNPOTPAMMHOrO OOECTeYeHUs, B TOM YHCJIE€ OTCYECTBEHHOTO
MIPOM3BOCTBA:
Windows 10, Microsoft Office, Koncynsrantlliroc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KommbroTepHasi TexHHKa € MOAKIIOUYEHHEM K ceTd «VHTepHET» W JOCTYNOM B 3JIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBaTeIbHYI0 cpexry MMY

[Tomernenue st CaMOCTOATENHHOU PabOTHI 00YUIAIOTITIXCS.
Crieruain3upoBaHHas MeOeIIb:
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KOMIUIEKT y4eOHOH Mebenu (CTON, CTyd) MO KOJUYECTBY OOYYaIOLIMXCS; KOMIUICKT MeOenmu JUis
IpernoaBaTelis; MapKepHast JOCKa.

TexHuueckne cpeacTa 0OyUeHHS:
KOMITBIOTED B cOOpe IS IPenoiaBaTesisl; KOMIBIOTEPHI B cOOpe I 00yYaroNINXCsl; KOJIOHKH; TPOEKTOP,
9KpaH.

[lepeyeHp JMIECH3MOHHOTO IPOTPAMMHOTO OOECIEYeHHs, B TOM 4YHCIE€ OTEYECTBEHHOTO
MPOM3BOJCTRA!
Windows Server 2016, Windows 10, Microsoft Office, Koncynmprantllntoc, Cucrema ['APAHT,
Kaspersky Endpoint Security.
KommbroTepHasi TexHHKa € MOAKIIOYEHHEM K ceTd «VHTepHET» W JOCTYNOM B 3JIEKTPOHHYIO
nHPOpPMAaLIMOHHO-00pa3oBaTeNbHYI0 cpeny MMY.

3.2. UudopmannonHoe odecneyeHne 00ydeHnst

OcHoBHasi 1uTEpaTypa:

1. Boromonos, H. B. Marematuka. YrmyOneHHslii ypoBeHb. 10—11 kiacchl : y4eOHUK st
cpennero obmero oopazosanusi / H. B. boromonos, I1. . Camoitnenko. — 5-e uzj., mepepao.
u jpon. — Mocksa : M3mgarensctBo [Opaiit, 2023. — 398 ¢. — (O6meoOpa3oBaTenbHbBII
k). — [SBN 978-5-534-16224-0. — Tekcrt : anexTpoHHbIii // O6pa3oBarenbHas ruiatrgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530642

2. Ilomog, A. M. Maremartuka ajist S5KOHOMUCTOB. B 2 1. Yactp 2 : y4eOHUK ¥ TIPAKTUKYM JIst
cpenHero npodeccuoHanbHOro obpazosanus/ A. M. Ilonos, B. H. CoTHukoB. — 2-¢ u31.,
nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 295 c. — (Ilpodeccuonansroe
obpazoBanue). — ISBN 978-5-534-09458-9. — Tekcr : anekrponHbiii // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517294
JonoHuTe/ILHAS IUTEPATypPa

1. boromosnos, H. B. Maremaruka. AnreOpa u Hayama aHanu3a. ba3zoBeiii ypoBenb: 10—11
KJIACChl : y4eOHMK sl cpemHero obmiero oOpaszoBanus/ H. B. boromonoB. — Mockaa :
NznarensctBo FOpaiit, 2023. — 241 c. — (O6meo6pazoBaTenbubiii k). — ISBN 978-5-
534-16084-0. — TexkcT : anexkrponHslid / Obpa3oBarenbHas miaardopma HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/530391

2. baBpun, . . MaremaTuka : y4eOHHK W TPAKTHKYM ISl CPEOHETO MpOo(eCcCHOHATHLHOTO
obpazosanus / . U. baBpun. — 2-e u3 ., nepepad. u non. — Mocksa : U3garenscto FOpaiiT,
2023. — 616 c.— (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-15118-3. —
Texcr : oanmektponnbii //  OOpaszoBarenbHas miarpopma IOpaiit  [cait]. —
URL: https://urait.ru/bcode/512163

3. Cenpix, U. 0. Maremaruka: y4eOHMK M TPAKTHKYM ISl CPEAHETO MpOo(deCcCHOHATHLHOTO

oopaszoBanusi/ WM. FO. Cenpix, IO. b. I'pebenmukoB,  A. lO. IlleBeneB. —  Mocksa:
NznarensctBo FOpaiit, 2023. — 443 ¢. — (IIpodeccuonanpHoe odpa3zoBanue). — ISBN 978-
5-9916-5914-7. — TexkcT: snexTponHsblii // ObpazoBarenbHas miatdopma KOpaiit [calT]. —

URL.: https://urait.ru/bcode/511991
OcHOBHbBIE TeYATHbIE U3IAHUSA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e uza., crep. - M: KHOPYC, 2019.
(Cpennee mpodeccronanbHOe 00pa3oBaHUE)

2. Maremaruka: anrebpa W Hadajga MaTEMaTHYECKOTO aHaln3a, reomMeTpus. Anredpa u
Hadayia MaTeMaTudeckoro ananuza. 10-11 xmacc. Anumos 11 A., Komsarua FO.M., TkaueBa M.B.
u apyrue. - M: IIpocsemienue, 2022.

3. Maremaruka: anreOpa ¥ Hadalla MaTeMaTUYECKOT0 aHaM3a, TeoMeTpus. [ eomerpus.
10-11 knacc. Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u apyrue. - M: [Ipocsemienue, 2022.

4. MaremaTuka: anreOpa W Havajla MaTEeMAaTUYECKOTO aHalM3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTH4decKoro aHammsa (B 2 gactsax). 10 kmacc. Yacts 1: Mopakosuy A.I'., CemeHoB
[1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; nox penakuuet Mopakosuua A.I'. - M: MHemo3uHa,
2021.
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5. Maremaruka: anreOpa ¥ HayaJla MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa u
Hayajila MaTeMaTu4yeckoro aHanusa (B 2 yactsax). 11 kmacc. Hacte 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa penakiuein Mopakosuya A.I'. - M: Muemo3uHa,
2021.

6. Maremaruka: anreOpa ¥ HayaJla MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa u
Hayaja MareMaTndeckoro aHaimza. 10 kmacc. Hukonbckuii C.M., IloramoB M.K., Penlernnkon
H.H. u npyrue. - M: IIpocsemienne, 2021.

7. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYeCKOrO aHanm3a, reomerpus. Anrebpa u
Hadaja MareMaTtmdeckoro aHammsa. 11 kmacc. Hukonbckuii C.M., Iloramop M.K., Penmerankon
H.H. u npyrue. - M: [Ipocseuienue, 2021.

8. MaremMaruka: anrebpa 1 Hayaa MaTeMaTHYeCKOro aHanu3a, reometpus. ['eomerpus. 10-
11 xmacc. IloropenoB A.B. MaremaTtuka: anrebpa ¥ Hadala MaTeMaTHMYECKOTO aHAIM3a,
reometrpus. ['eomerpus.10-11 knacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anreOpa 1 Hauaua MaTeMaTHYECKOTO aHanu3a, reometpus. ['eomerpus. 10
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenue, 2021.

10. MaTtemaruka: anreOpa U HayaJia MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenue, 2021.

DJIeKTPOHHBbIE U3IAHUS

1. Bcepoccuiickue untepHer-onumnuazsl. - URL: https://online-olympiad.ru

2. Enmnas xommekmus 1udpoBbIX oOpaszoBatenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru/

3. MHudopmanuonnas cucrtema «EquHoe okHO gocTyma K o0pazoBareibHbIM pecypcamy. - URL:

http://window.edu.ru/

4. Hayunas snextponnas oubnuorexa (HOB). - URL: http:// www.elibrary.ru

5.  OrtkperThiii KOwTemk. Maremaruka. - URL: https://mathematics.ru/

6. CrpaBOYHUK o MaTeMaTHKE VIS IIKOJILHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm/

7. ®enepanbHblii moptan «Poccuiickoe oopazoBanuey. - URL: http://www.edu.ru/

8. OrtkpeIThIi KOIemK. Marematuka. - URL: https://mathematics.ru/

9. Allmath:ru — Bcst MmaremaTnka B ofHOM Mecte http://www.allmath.ru

10. I'paduku ¢pynkuuit http://graphfunk.narod.ru

11. JlmmakTudeckue MaTepuaisl o nHGOpMaTHKe U MaTeMaTuke. http://comp-science.narod.ru

12. 3aHuMaTenpHas MaTeMaTHKa — MIKOJbHUKAM (OJIMMITUAJIbI, UTPbI, KOHKYPCHI 10 MATEMAaTUKE)
http://www.maht-on-line.com

13. MaremaTu4ieckue 3TIOIbI http://www.etudes.ru

14. MaTtemaTika B TIOMOIIb INKOJBHHUKY W CTYIEHTY (TecTbl 1O Marematuke online)
http://www.mathtest.ru

15. Maremarrudeckue OJIMMITHAALI U OJIUMIMAaIHbIE 3a0add http:// www.zaba.ru

16. Typaup ropomoB — MexayHapoaHas MaTeMaThdecKkas OJUMIINaaa s IIKOJbHUKOB
http://www.turgor.ru

3.3. Peanu3anus 371eMEHTOB NPAKTHYECKON MOATOTOBKHU

[IpakTuyeckass MOATOTOBKA MpH peanu3aliil y4eOHBIX MPEAMETOB, KYypCOB, JAUCIUILUINH
(Momynell) opraHusyeTrcs IyTeM NPOBEACHHS MPAKTUYECKUX 3aHATHH, TPAKTUKYMOB,
7abopaTopHBIX  pabOT W  HMHBIX  AHAIOTUYHBIX  BHUJOB  y4eOHOW  JIEATEIHHOCTH,
IpeyCMaTPUBAIONINX ydacTHE OOYYAIOUIMXCS B BBIOJHEHUH OTACIBHBIX JJIEMEHTOB palorT,
CBSI3aHHBIX ¢ OyayIiel mpodecCHoHaNbHON e TeTbHOCTBIO.

[IpakTHyeckas MOATOTOBKA MOXKET BKJIIOYaTh B CeOS OTAENBHBIC 3aHATHUS JICKIIMOHHOTO
TUNA, KOTOpBIE TpPEAyCMaTPUBAIOT TMepefady ydeOHOH HMHPOpMauuu OO0YyJaroIUMCH,

37



HEOOXOAMMOM Il TIOCJEAYIONIETO  BBIMIOJIHEHWS  palOT, CBA3aHHBIX C  Oymymiei
po(hecCHOHATBEHOM e TENIbHOCTHIO.

3.4. BocnuraTeJbHasi COCTABJIAIOIIAS IPOrPaMMbI

BocnurarensHas cuctema B YHHBEpCUTETE HampaBiieHa Ha (OPMUPOBAHHME U pa3BUTHE
UHTEJUICKTYaJIbHOM, KYJIbTYpHOH, TBOPYECKOH, HPABCTBEHHOW JMYHOCTU OO0Y4YaroLierocs,
OyIyIIero CIenraiucTa, COUeTaIIero B cede nmpodeccuoHanbHbIe 3HaHUS U YMEHHSI, BBICOKHE
MOpaJibHble ¥ TMAaTPHUOTHYECKHE KauyecTBa, OOJAJAaloIIero MpaBOBOM M KOMMYHHUKATHBHOM
KYJbTYpOil, aKTUBHOW IPakIaHCKOM MO3ULIUEH.

Vuebubiii npeamer OVYIly.04 Marematuka CHOCOOCTBYET pPa3BHUTHUIO JIMYHOCTHBIX
pesyabsTaToB JI1-36 ¢ yauerom [Iporpammer BociuTaHus 00yJarOIIHXCS.

3.5. IpumeHeHne JJIEKTPOHHOI0 OOy4YeHHs] M JMCTAHIMOHHBIX O00pa3oBaTeJbHBIX
TEXHOJIOTHil

[Ipu peanuzanuu 0OpazoBaTENbHON MpOrpaMMbl oOpa3oBaTelibHAS OPraHU3allMs BIPaBE
MPUMEHATH 3JIeKTpoHHOEe oOydenne (D0) W TUCTAHIIMOHHBIE OOpa30BaTEIbHBIE TEXHOJOTHUU
(A0T).

[Mox 57eKTpOHHBIM 00yUeHHEM TOHUMAETCsl OPTaHU3aIMsl 00pa30BaTENBHON eI TETLHOCTH
C TpUMEHEHHMEM coJepikamieiicss B 0azax MJaHHBIX W HCHOJB3YEeMOH TpU peanu3aliu
00pa3oBaTeNbHBIX TPOrpaMM HH(OPMAITUK 1 00ECTIEYMBAIOIINX €€ 00padoTKy HH(POPMAITMOHHBIX
TEXHOJIOTUH, TEXHUYECKUX CPEJICTB, a TaKXKe MH(POPMAITMOHHO-TEIEKOMMYHHKAIIMOHHBIX CETEH,
o0ecTeunBaIIMX Iepeaady 0 JUHHSIM CBS3M YKa3aHHOW HWH(OPMAIUU, B3aHMMOJCHCTBHE
06yqa101u1/1x051 U nneaarortd4yeCKux pa6OTHI/IKOB. HOI[ AJUCTAaHIINOHHBIMU OGpﬁSOB&TCJ’IBHBIMI/I
TEXHOJIOTUSIMH TTOHUMAIOTCS 00pa3oBaTeNbHBIC TEXHOJIOTUH, pEajn3yeMble B OCHOBHOM C
IpUMEHEHHEM HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX CETeld IpH OIMOCPEIOBAaHHOM (Ha
pPacCTOSTHUHN ) B3aMMOICUCTBUH O0YUYaIOIIUXCS U MeJarorndecKux paboTHUKOB.

3.6. OcoO0eHHOCTH OpraHu3amuM  00pPa30BATEJbHOW [eATEJbHOCTHM ISl JHI ¢
OrpaHUYeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

AnanTanusi pabodeil mporpaMMbl TUCIUTUTMHBI TPOBOAUTCS TIPU PeaTH3aIuU aJanTHBHON
o0Opa3oBaTeNbHOW  TpOrpaMMbl  (IpU  TPEJAOCTABICHUH  WHIAMBHIYaJIbHOH  MPOTPaMMBbI
peabmnmuranuu uian abunutauun (UITPA) unBanmuaa paspabarbiBaeTcsi B COOTBETCTBUU C €rO
NOTPEOHOCTSIMH) — B MEIIX OOECIEYCHHs NpaBa WHBAIWAOB W JIMI] C OTPAHHUYCHHBIMH
BO3MOXKHOCTSIMH 3[I0POBbSl Ha TOJYy4YE€HHE MPO(ECCHOHATBLHOTO O0pa3oBaHMs, CO3JaHUS
HEOOXOAMMBIX JIJISl TIOJTYYEHUSI CpeaHEro MpodeCcCHOHAIBLHOTO 00pa30BaHMs YCIOBHM, a TaKKe
oOecrieueHHs JOCTHXKCHUS OOYy4aloUIMMUCS WHBaJIWAaMU H JIMIAMHA C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbsI Pe3yJIbTaTOB (POPMUPOBAHUS MPAKTHUECKOTO OTIBITA.

Nudopmanus o cienuanbHbIX YCIOBUSAX, CO3aHHBIX ISl 00YYArOIIUXCS C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI, pa3MmeltieHa Ha caiitte MMY (http:// www.mi.university).

Jns o0yuenus uaBanuaoB 1 auil ¢ OB3, uMeronmx HapymieHus: OMOPHO-ABUTaTEIHHOTO
amnmapaTta 00OeCIeUYMBAIOTCSl YCJIOBHS OECTIPENSITCTBEHHOTO JOCTYyINa B ydeOHBbIE MOMEIICHHUS,
CTOJIOBYIO, TYaJICTHBIC, APYrue IMOMEIICHUs (HATU4Hhe TMaHIyCOB, MOPYYHEH, pacHIMpEeHHBIX
JIBEPHBIX IMPOEMOB H JIp.).

3.7. O6opynoBanue y4yeOHOro kKaOMHeTa Il OOYYAKOIIMXCH C Pa3jMYHBIMM BHUIAMU
OrpaHUYeHUsl 310POBbS

OcHamienne KaOWMHETa JOJDKHO OTBEYAaTh OCOOBIM 00pa3oBaTENbHBIM MOTPEOHOCTSIM
06yqa101u1/1x051 HWHBAJINJ0B U JIUII C OI‘paHI/I‘IeHHBIMI/I BO3MOXKHOCTAMHU 3,Z[OpOBb$I. KaGI/IHeT JOJIDKCH
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OBITH OCHAIICH 00OPYNIOBAHUEM M YY€OHBIMH MECTAaMHU C TEXHUUYECKHUMH CPEICTBAMU OOYUYEHUS
JUIs1 00y4aroIUXCcs ¢ pa3IMYHBIMU BUIaMU OIPaHUYCHHUNA 3J0OPOBbS.

Kabuner, B KOTOpOM 00y4aroTCs JUIla ¢ HAPYIICHHEM CIIyXa, JOHKEH OBITh 000pYyIOBaH
WHAYKIOUOHHBIMH CUCTCMaMU (I/IHI[yKI_II/IOHHBIMI/I HGTHHMI/I).

Hns cmaboBumsamux  oOydaronmuxcsi B KaOMHETE TMpeaycMaTpUBAETCS  HaIudue
KOMITBIOTEPHOM TEXHHMKH JUIsI IMPOCMOTpa y4deOHOM wuHpoOpManmuu MpU MOMOIIM BHUAEO-
YBEITUYHUTEIICH, NCIIOIB30BaHUE KJIaBHATYPHI co mpudTom bpaiis.

Jns  oOyyaromuxcst ¢ HapylIeHHeM OIOPHO-JIBUTATENIbHOTO ammapara KaOWHeT
o0opyayeTcs alaTUBHBIMU MTapTaMH C PETYJIUPOBKOM BBHICOTHI.

Brleyka3aHHoe OCHAIlIEHHE YCTAaHABINBACTCS B KAOWHETE MPU HATUYHU 00YJaIOLIHXCS 110
aJlanTUPOBAHHOW 00pa30BaTEbHOW NPOrpaMME C YYE€TOM HMMEIOIIErocs THIa HapyIIeHUH
3I0pPOBbS Y 00YJaroIIerocs.

[Ipyn HEOOXOIMMOCTH TPETOCTABISAIOTCS OSCIIATHO CIICMAIbHBIE YIYCOHUKH U y4eOHBIC
nocoOusi, nHas yueOHas nuteparypa. FiMeercs BO3SMOXKHOCTD IPEOCTABIICHUS YCIYT aCCHCTEHTA,
okasbiBaroriero ooyvaronumcs ¢ OB3 HEo0X0IMMYI0 TEXHUYECKYIO TTOMOIIb, B TOM YHCIIE YCIYT
CYpZIOTIEPEBOJUYMKOB M TU(DIOCYPIOTIEPEBOJINKOB.

3.8. ®opMBbI 1 MeTOAbI KOHTPOJISI H OLICHKHU Pe3yJIbTaTOB 00yYeHH s

[Mpumensiemple Tpu peanu3anuu padodell mporpamMmbl (OPMBI M METOIBI KOHTPOJIS
MPOBOSITCS C YYETOM OTPAHUYCHUS 3I0POBbsI 00yUJaOIUXCS.

[lenpl0 TEKyIIEro KOHTPOJIS SIBIISIETCSI CBOCBPEMEHHOC BBIABICHHE 3aTPyJHCHHUU H
OTCTaBaHUs OOYyYAIOMIETOCS C OTrPAaHWYCHHBIMH BO3MOXHOCTSMU 370POBbSI W BHECEHHUE
KOPPEKTHBOB B YUEOHYIO ESITETHHOCTD.

dopma MPOMEKYTOUHON AaTTECTAIlMM YCTAHABIUBACTCS C YYETOM WHIWBHYaTbHBIX
MCUXO(PU3NUECKMX OCOOECHHOCTEH O0O0yJalomuxcss WHBAIUIOB U JIMIl C OrPAHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0pOBbs (YCTHO, MUCHEMEHHO HAa OymMare, MMCbMEHHO Ha KOMIBIOTEpE, B hopMe
TECTUPOBAHUSA U T.I1.).

[Ipu mpoBeneHNH TPOMEKYTOUHOM aTTeCTAI[MN 00yUaroIeMycs PEOCTABISETCS BpeMs Ha
MIOJITOTOBKY K OTBETY, YBEIIMYCHHOE HE 00JIee UeM B TPH pa3a OT YCTAaHOBICHHOTO ISl TOJITOTOBKH
K OTBETY O0YYaromuMCsl, HE UMEIOIIUM OTPAHHYEHUH 110 COCTOSHUIO 3/IOPOBBSI.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
INPEJIMETA

KoHTpons u OIEHKa pe3ylbTaTOB OCBOSHHUS Y4YeOHOTO MpeaMeTa OCYIIECTBIISETCS
IpenojaBaTesieM B MpoLecce MPOBeNeHUsl Y4eOHBIX 3aHATUH, TEKYIIEr0 U NMPOMEKYTOYHOIO
KOHTPOJIA.

Oco0eHHOCTH OLIEHKH JIMYHOCTHBIX M METalpeIMETHBIX PE3yJbTaTOB OCYIIECTBISETCS B
paMKax:

- TeKymlas OleHKa (OCyIlecTBIseTCs MpenojaBareieM MPEUMYIIECTBEHHO Ha OCHOBE
€XKeTHEBHBIX HAOIIIOICHUH B X0/I¢ YUCOHBIX 3aHATUN 1 BHEYPOUHOU ACSITEILHOCTH);

- 3aTUTa UHAUBUYAJILHOTO MTPOEKTa (TIPH HAJTMYUH);

- BHEIIHUE HENepCOHU(UIMPOBaHHbIE MOHUTOpUHTOBbIe HccaenoBanus (BIIP CIIO s
OLICHKH METaIlpeIMETHBIX PE3YyIbTaTOB).

JlocTrxkeHne CTyICHTaMU MPEAMETHBIX PE3YJIbTaTOB, YCBOSHHBIC 3HAHMSI M IPUOOPETCHHBIC
CTYJEHTaMH YMEHHUSI, OCYIIECTBIISIETCS CIeNYIOMMHI GOopMaMHi U METO/IaMU KOHTPOJISL.

Kpurtepun Metoasbl
PesynbTarhl 00yyeHus1 OLICHKH OLIEHKH
[IpeameTHBIC pe3ynbTaThl IO y4deOHOMY mpemMery "Marematuka" | YCTHBIE OrneHka B
(Brmrouast Kypcel "AnreOpa W Havyala MaTeMaTHYECKOro aHanu3a', | OTBETHI paMkax
"T'eomerpus”, "BepostHocTh u cratHcTHKa") (0a30BBIH YPOBEHB) | OLICHUBAIOTC | TEKYLIETO
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TpeOOBaHMsI K MNPEAMETHBIM pe3ylbTaTaM OCBOCHHSI 0a30BOro Kypca
MaTeMaTHKH JOJDKHBI OTPaXaTh:

I11 - BmageHWe MeTOAaMH JOKa3aTeIbCTB, AITOPUTMAMHU PELICHUS
3a1a4; yMeHHe (OpMYJIHPOBaTh ONpENEeNeHHs, aKCHOMBI U TEOPEMBI,
MIPUMEHSTH UX, IPOBOANTH JOKa3aTeIbHbIE PACCYXKACHUS B XOI€ PEIICHHS
3a/1ay;

[12 - ymeHue omepupoBaTh MOHATHUAMH: CTENEHb YUCIA, JIOTapupm
YKciia; YMEHHUE BBHIOJNHATH BBIYMCICHHE 3HAUYCHUH M IMPeoOpa3oBaHUS
BBIPOKCHUHA CO CTCTICHAMH W JiorapudMamu, Ipeodpa3oBaHms APOOHO-
PaIMOHATBHBIX BEIPAXKCHHUIA;

13 - ymeHwe omnepupoBaTb TMOHATHUSAMHU:  PalMOHAIBHBIE,
WppanoHalbHbIE, TIOKa3aTeNbHbIE, CTENEeHHbIe, JIorapu(pMIIecKue,
TPUTOHOMETPUYECKIE YPpaBHEHUS U HEPABEHCTBA, X CHCTEMBI;

[14 - ymeHue omepupoBaTh MOHATHAMHU: (DYHKIHMS, HENPEpPBIBHASL
(GyHKIUS, TPOW3BOJHAS, TIEPBOOOpa3Has, OINpPEACICHHBI WHTErpal;
YMEHHE HaXOIUTh IMPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIHUH, HCHOIB3YS
CIpaBOYHBIE MaTEePHaJbl; UCCIEA0OBATh B MIPOCTEHINNX CIyvasx (pyHKIHN
Ha MOHOTOHHOCTb, HAaXOAWTh HauWOONbIINE M HANMEHBIINE 3HAYCHHUS
(GyHKIUH; CTpOUTh rpad@UKd MHOTOYJICHOB C MCIIOJB30BaHUEM arapara
MaTeMaTHYEeCKOr0 aHajlu3a; NPUMEHATh MPOM3BOJHYIO MpPU pEIICHUU
3aJad Ha JABIKCHME; pellaTh MPaKTUKO-OPHEHTHPOBAHHBIC 3alaydl Ha
HauOONbIINe ¥ HAMMEHBIIINE 3HAYCHN, Ha HaX0XK/IEHUE ITyTH, CKOPOCTH H
YCKOpEHUS;

I15 - ymeHue omepupoBaTh MOHATHUAMH: palOHANbHas (YHKLUS,
nokazarenbHas (YHKIUS, CTENeHHas (QYHKIUS, JorapugMuyeckas
(hYHKIUS, TPUrOHOMETpHUYeCKUe (YHKIMH, 0OpaTHbIC (YHKIMH, YMCHHE
CTpOUTh TpadUKH HW3YyYCHHBIX (YHKIWH, HCIONB30BaTh TpaduKu IpU
M3yYeHUHU TIPOLECCOB U 3aBHCHMOCTEH, NPHU PELICHWH 3a]ad M3 APYTUX
y4eOHBIX MPEAMETOB U 3a/1a4 U3 pealbHOM KU3HU; BBIpAKaTh (GOopMyIaMu
3aBHCUMOCTH MEXIY BEITMUNHAMU;

16 - ymeHne pemaTh TEKCTOBBIE 3a/la4ud pa3HbIX THIIOB (B TOM YHCIE
HAa TPOIICHTHI, JOJIH U YaCTH, Ha JABIKEHHE, padoTy, CTOUMOCTh TOBApOB H
yCIIyT, HaJIOTH, 3a/1a4¥l U3 00JacTH yNpaBICHUS JIUYHBIMU U CEMEHHBIMU
(mHaHCAMM); COCTaBIIATh BBIPAKCHHSA, ypaBHEHHUS, HEPaBEHCTBA U HX
CHCTEMBl IO YCIOBHIO 3a/ladyM, WCCIEAOBATH IMOJYYCHHOE pEIICHHE U
OIIEHMBATH MPABIONOI00HOCTh PE3YIBTATOB;

I17 - ymeHue omepupoBaTh MOHATHSIMU: CpelHEe apH(PMETHUECKOe,
MenuaHa, HauOoJbllee W HAaUMEHbIIEEe 3HAUCHHS, pa3Max, AWUCIECPCHS,
CTaHIapTHOE OTKJIOHEHHWE YHCIOBOIO Habopa; yMEHHE W3BIEKaTh,
UHTEPIPETUPOBATh WHQPOPMAIUIO, TPEJCTABICHHYI0O B TalOnuiax, Ha
auarpammax, rpadukax, OTpakaloulylo CBOMCTBA peabHBIX MPOIECCOB U
SIBJICHUH; TPEJICTABIATh HHPOPMAIHIO C TIOMOIIBIO TAOJHUI M JHATPAMM;
WCCIIEIOBATh CTATUCTHYECKHE IaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4ecKuX METOIOB U 3JICKTPOHHBIX CPEICTB;

18 - ymeHue oneprpoBaTh NOHATHAMMU: CITyYalHBIN ONBIT U cIy4daiiHOE
coOBbITHE, BEPOSATHOCTH CIIYYalHOTO COOBITHS; yYMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TpadUuecKuX METONOB; IMPHUMEHSIThH
(hopMyNBl CIOXKEHHS W YMHOXEHHS BEPOSTHOCTEH, KOMOHMHATOPHBIC
(bakTel W GOpPMYNBI TPH PENICHUW 3a/1a4;, OIICHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMHU BEIHMYMHAMH, YMEHUE
NPUBOJIUTH IPUMEPHI MMPOSIBICHUS 3aKOHA OOJIBIINX YHCEIT B TPUPOAHBIX U
OOIIIECTBEHHBIX SBICHUSIX;

I19 - ymeHue omepupoBaTh MOHATHSIMH: TOYKA, MpPsSMast, TIOCKOCTD,
NPOCTPAHCTBO,  JABYTPAHHBIA  yrojd, CKpEIIUBAIOIIUECS  IpsIMEIE,
NapayieNbHOCTh M MEPIEeHANKYJIIPHOCTD MPSIMBIX U IIOCKOCTEH, yroi
MEXIy TPSIMBIMH, YTOJ MEXIy MPSMOW M IIOCKOCTBIO, YToll MEXIy
TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0 IJIOCKOCTH, PACCTOSIHHE MEXIY
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MPSIMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BaTh MPHU
pellicHHH 3ajad W3y4deHHbIe (PAKTHI M TEOPEMBI TUIAHUMETPUH;, yMEHHE
OIICHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOIIECTO MUPA;

110 - ymeHue omepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, CCUCHHE
MHOTOTPaHHUKA, KyO, Mapajulelienure]], mpusMa, nupamuaa, Gurypa u
MIOBEPXHOCTH BpalICHUS, IIINHIP, KOHYC, map, chepa, ceueHus: GUryps
BpallleHUs, IIOCKOCTh, KacaroIascs cepsl, UINHIPA, KOHYCa, TUIOMAIb
MOBEPXHOCTH MHUPAMUIIBI, IPU3MBI, KOHYCa, IIWINHAPA, IUIOManb chepsl,
0o0peM Ky0Oa, MPSMOYTOIBHOTO MapauleNenuIena, THpaMUabl, IPU3MEI,
MWINHIpPaA, KOHyCa, IIapa; yMEHHE U300paKaTh MHOTOTPAHHUKU H
MOBEPXHOCTH BpAIICHUS, UX CCUCHUS OT PYKH, C MOMOILIBIO YEPTEHKHBIX
WHCTPYMEHTOB ¥  JJIGKTPOHHBIX CPEJACTB; YMEHHE paclo3HaBaTh
CUMMETpPHUIO B TPOCTPAHCTBE, yMEHWE pAaCIO3HaBaTh IPABHIbHBIC
MHOTOT'PaHHUKH;

IT11 - ymenue onepupoBaTh MOHITUSAMU: JABUKEHUE B IMPOCTPAHCTBE,
1oJJ00HBIe (PUTYPHI B IPOCTPAHCTBE; UCIIOIH30BATH OTHONICHUE IITOIAACH
MOBEPXHOCTEH U 00HEMOB TIOJJOOHBIX (PUTYp TIPU PEIICHUU 3a7a9;

[112 - yMeHue BBIUYMCIATH TEOMETPHUCCKUE BEIIMYMHBI (JITTMHA, YTOJI,
IO, O0BEM, IUIOMAAb TIOBEPXHOCTH), WCIOIB3YS] H3YUCHHBIC
(hopMyJIBI 1 METOTBI;

[113 - ymeHue omepupoBaTh MOHSITHSIMH: IPSIMOYIOJbHAs CHUCTEMA
KOOpIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJSIPHOE
MIPOU3BEICHIE, YTOJI MEXIY BEKTOpaMH, CyMMa BEKTOPOB, TPOM3BEICHIE
BEKTOpa Ha YHUCII0; HAaXOIUTh C TIOMOIIBID W3YYCHHBIX (QopMyn
KOOPAMHATHI CEPEINHBI OTPE3Ka, PACCTOSHNE MEKAY ABYMS TOUKAMHU;

[114 - ymeHne BBIOUpATh MTOAXOSIIAN H3YUYECHHBIH METOT VIS PEIICHUS
3a/layy, pacIO3HABaTh MaTeMaTHYecKue (akThl W MaTeMaTHYECKUE
MOJICJIM B MPUPOIHBIX H OOIIECTBEHHBIX SBICHUSIX, B UICKYCCTBE; YMCHHE
MIPUBOJIUTH MIPUMEPHI MATEMAaTHUYECKUX OTKPBITHI POCCUNUCKON 1 MUPOBO
MaTEeMaTUYECKON HAYKH.

[To yue6HOMY mpenmeTy "Martematuka" (BKIrO9as pa3aeinsl ""Anredpa
W Hayaja mareMmartmdeckoro amammza"', "l'eomerpus", "BeposTHocTh u
cratuctuka") (yrayOJleHHBIM ypOBEHB) TpeOOBaHUSI K TPEIMETHBIM
pe3yabTaTaM OCBOEHHS YIIIyOJEHHOrO Kypca MaTeMaTHKH OJDKHBI
BKIIIOYaTh TPEeOOBaHMWA K pe3ysbTaTaM OCBOEHHUS 0a30BOrO0 Kypca H
JOTIOJTHUTENBHO OTPaXKAaTh:

Iyl - ymeHue omepHpoBaTh MOHATHSIMH: OIpEICNICHHE, aKCHOMA,
Teopema, CIeICTBUE, CBOICTBO, MPU3HAK, T0KA3aTEIhCTBO, PABHOCHIIHHEIE
(hopMynHpOBKH; YMEHHE (POPMYIUPOBATE 0OPATHOE U MPOTHBOTIOIOKHOE
YTBEP)KICHUE, MPUBOIUTH NPUMEPHl U KOHTPHPUMEPHI, HCIOIH30BATH
METOJT MaTeMaTHYeCKOW WHIYKIUH, MPOBOAUTH  JIOKA3aTEIbHBIC
paccyXIeHus MPH PElIeHNH 3a/1a4, OLIEHUBATh JIOTHYECKYIO IPaBUIHLHOCTh
paccyXaeHuH;

[Iy2 - ymeHue onepupoBarh MOHATHSIMUA: MHOXECTBO, TTOJJMHOKECTBO,
omepaniyi  HajJ, MHOXKECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIH amlmapar sl ONMCaHHS PEANbHBIX MIPOLIECCOB U SBICHUN
Y TIPH PELICHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX YUEOHBIX IPEIMETOB,;

[1y3 - ymeHHe oniepupoBaTh MOHATUAMH: Tpad, CBI3HEIN rpad, 1epeBo,
UK, rpad Ha IJIOCKOCTH, yMEHHE 3a/1aBaTh W OIHCHIBATH I'padbl
Pa3IUYHBIMH CIIOCOOAMU; HCTIOTIB30BaTh rpadbl PHU peIICHUHX 3a/1a4;

[Iy4 - ymeHume cBOOOJHO OIEPUPOBATH MOHITHIMH: COYCTAHUE,
TIEpPeCcTaHOBKA, YMCIIO COUYETAHH, YHCIIO TIepeCcTaHOBOK; OnHOM HbI0TOHA;
YMEHHUE MPUMEHSTH KOMOMHATOPHBIE (PaKThI U PacCy>KACHUS IS PEIICHHS
3aj1ay;

[ly5 - ymenue omepupoBaTh MOHATHIME: HATypaIbHOE YHCIIO, HEN0e
YHCJI0, OCTATOK 10 MOIYJIO, PallMOHAIBHOE YHUCIO, HWPpPalMOHATBHOE
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Keiic-
3aJaHus,
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YHCIIO, MHOKECTBAa  HATypaJbHBIX, LEIBIX, pannoHabHBIX,
JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh MPH3HAKU JEITHMMOCTH,
HaMMEHBIIWI 00N AEeNUTENb 1 HAaUMEHbIIee 0011ee KpaTHOE, adrOpUTM
EBknuna npu pereHun 3a1a4; 3HaKOMCTBO € Pa3IMIHBIMHU O3UIHOHHBIMH
CHCTEeMaMH CUHCIICHHS;

ITy6 - ymenue cBOOOJHO ONEPUPOBATH MOHATHSIMH: CTEIECHB C LEJIBIM
MoKa3aTeneM, KOpeHb HaTypalbHOH CTENEHH, CTETeHb C PallMOHAIBHBIM
MOKa3aTeseM, CTENICHb C ICHCTBUTENFHBIM (BEILIECTBEHHBIM) IIOKa3aTeeM,
JorapudM 4nciia, CHHYC, KOCHHYC U TaHT€HC IIPOU3BOJIBHOTO YHCIA;

[1y7 - ymeHue omepupoBaTh MOHATHIMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHCHHH U
HEpPaBEHCTB, PABHOCWIBHOCTh YPAaBHEHWIl, HEPAaBEHCTB U CHCTEM,
paloOHAJbHBIE,  HMppAalMOHATbHBIE,  IIOKAa3aTelbHbIC,  CTEIECHHBIC,
norapupMuIecKue, TPUTOHOMETPHUECKHE YypaBHEHHUS, HEPAaBEHCTBA H
CHCTEMBI; YMEHHE pEelIaTh YpPaBHEHHsS, HEPaBEHCTBA U CHCTEMBI C
HOMOIIBIO PA3MUYHBIX IPHEMOB; pellaTh YpaBHEHHs, HEPaBEHCTBA M
CHCTEMBl C MapaMeTpoM; IPHUMEHITh YpaBHEHHs, HEpPaBEHCTBA, WX
CHCTEMBI JAJISl PEeIICHUs MaTeMaTHYeCKHX 3aJad M 3aJad U3 pa3iIMyHbIX
obnacTelt HayKu U peaqbHOU KU3HH;

[Ty8 - ymenue cBOOOJHO ONEpHUpOBaTh MOHATUAME: TpaduK QyHKINH,
oOpatHast (yHKUMs, KoMOO3WLUS (yHKOMHA, JUHEHHas QyHKOUA,
KBaJipaTUyHas (YHKIWSA, CTENEeHHas (YHKIHS C IEJbIM IT0Ka3aTeleM,
TPUTOHOMETpHUYEeCKHe  (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(hyHKUMM, TOKa3aTelbHast ¥ JIorapupMuueckast QyHKINH; YMEHHE CTPOUTH
rpaduku GyHKIKH, BRITOIHATH IPeoOpa3oBaHus rpa@uKkoB QyHKIIHI;

YMEHHE UCTIONB30BaTh rpaukn GYHKIMH A M3yYCHHS IPOLIECCOB U
3aBHCUMOCTEW NMPH PEUICHUH 3a7a4 U3 APYTHX YU4eOHBIX MPEIMETOB U W3
peanpHON  KU3HM; BBIpaKaTb (OPMYJIaMH  3aBUCHMOCTH  MEXIY
BEIIMYMHAMU;

YMEHHE CBOOOJHO ONEPHUPOBATh MOHSATHUAMHU: YETHOCTh (YHKIHH,
NEPUOJUYHOCTh (PYHKIHMH, OTpAaHMYEHHOCTh (YHKLIHH, MOHOTOHHOCTBH
¢GyHKIMH, SKCTpeMyM (YHKIMH, HauOONbIIee W HAUMEHBIIEe 3HAYCHUS
(GYHKIMN Ha IPOMEXYTKE; YMEHHUE IIPOBOAUTD HCCIIEA0BaHUE (DYHKINN;

YMEHHE HCTONb30BaTh CBOMCTBA M TpauKu (YHKUUH AN pelieHus
ypaBHEHUH, HEPaBEHCTB W 3ajad C MapaMeTpaMy; H300pakaTh Ha
KOOPJMHATHOM TIJIOCKOCTH MHOKECTBA PEIIEHUN ypaBHEHUU, HEPABEHCTB
U UX CHUCTEM;

IIy9 - yMEHUE CBOOOJHO ONEepHpPOBAThH MOHSTHSAMHU:
HOCJIEI0BATEIIBHOCTD, apH(MeTHUecKas IPOTPECCHs, I'€OMETpHUYECKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIash TI'€OMETpHYECKas IPOTPECCHS;
YMEHHUE 3a/JaBaTh IOCJEAOBATEIBHOCTH, B TOM YHCIE C IIOMOIMIBIO
PEKYPPEHTHBIX (HOPMYI;

ITy10 - ymeHue onepupoBaTh MOHATHAMH: HETIPEPHIBHOCTH (DYyHKIINH,
acHMIITOTHI rpaduka QyHKUWH, TIepBast ¥ BTOpas MPOU3BOAHAS (YHKIIH,
TEOMETPUUCCKIH M (U3MUYECKHH CMBICT MPOM3BOAHOM, MEpBOOOpa3Hasi,
OIIPEACCHHbI HMHTErpaj; yMEHHE HaXOIUTh AaCHUMIITOTH Trpaduka
(yHKUMH; yMEHHE BBIYHMCIATH IMPOU3BOTHBIC CYMMBI, MPOH3BEICHHS,
YacTHOT'O M KOMITO3MLIWHU (PyHKIMH, HAXOIUTHh ypaBHEHUE KacaTeIbHOH K
rpaduky GyHKIMH;

YMEHHE HCTIONIb30BaTh IIPON3BOIHYIO JUTS HCCISI0BAaHNS (QYHKIIHH, IS
HAXOKACHUS HAWIY4IIero pEUIeHUs] B TNPHUKIAIHBIX, B TOM YHCIE
COIMAIbHO-OKOHOMUYECKHX M (DU3MUECKHUX 3ajavax, Uil OMpelesICHUS
CKOPOCTH U YCKOPEHHUS; HAXOUTh IUIOLIAIH K 00BEMBI (GUTYpP C HOMOIIBIO
MHTErpasia; NPUBOJUTH NPUMEPHl MATEMaTHYECKOTO MOJEIMPOBAHHS C
NOMOIIbI0 TU(PepeHINATEHBIX YPaBHEHU;

ITlyll - ymeHuwe omepupoBaTh IOHATHAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHCIia, MOYJIb M apTyMEHT KOMIUIEKCHOTO
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yhcna, (QopmMa 3amuUCH  KOMIUIGKCHBIX —4ucel  (TeoMeTpHhuecKas,
TPUTOHOMETpUYECKass ¥  ajreOpamyeckas); yMeThb  NPOU3BOJUTH
apudmMeTndecKue ACUCTBUS C KOMIUICKCHBIMU YHCIAMH; TPHBOIUTH
MIPUMEPHI UCTIONH30BAHUS KOMIUICKCHBIX YHCET,

IIyl2 - yMeHune CBOOOMHO OIICPUPOBATH IIOHATHSAMHU: CpEIHEE
apudMeTHYeCKOe, MeJHMaHa, HauOOoJIbIlee W HAWMEHbIIee 3HAUCHHUS,
pasMax, QHUCIepCHUs, CTaHAAPTHOE OTKIIOHCHUE JUTSl OMUCAHMS YHUCIOBBIX
JIAHHBIX, YMEHUE MCCICIOBATh CTATUCTUYCCKHUE NAaHHBIC, B TOM YHCIE C
NpUMEHEHHUEM TpadUuecKUX METOJOB ¥ DJIEKTPOHHBIX  CPEJCTB;
rpauyecku WCCIeIoBaTh COBMECTHBIC HAQNIONEHUS C  ITOMOIIBIO
JuarpamMM pacCeHBaHUs U INHEHHOHN perpeccuu;

[Iy13 - ymeHue HaAXOIUTh BEPOSTHOCTH COOBITHH C HMCIIOJIL30BAHUEM
rpaM4ecKuX METOJIOB; TPUMEHSATh Ui pelleHHus 3aaad  (HOpPMYIIbI
CIIOXCHHS U YMHOXKEHUS BEPOSITHOCTEH, (hOpMYITy TIOJTHOW BEPOSTHOCTH,
bopmyny Beprymnu, komOuHaTtopHbIe (GAaKThl W (POPMYIIBI, OIICHUBATH
BEPOSTHOCTH PEATBHBIX COOBITHH; yMEHHUE OIEPUPOBATH IMOHATHSIMH:
ClIy4aiiHash BEIMYMHA, PACHPE/CIICHUE BEPOSTHOCTEH, MaTeMaTHUECKOE
OXXUJaHWe, TUCTIEPCUS U CTAHJITAPTHOE OTKIIOHCHUE CITyYailHON BEJIMIHHEI,
(yHKIMU pacrpe/ieNieHus U ITIOTHOCTH PABHOMEPHOTO, IIOKa3aTeIbHOTO U
HOPMAJBHOTO  PAclpeNeiCHNl; YMEHHE  HCIIOJb30BaTh  CBOMCTBa
W3YYCHHBIX PpACHpPEJCIICHU JUIsl peIleHUs 3aaad; 3HAKOMCTBO C
MIOHSATHSMU: 32KOH OOJIBIIUX YUCEI, METO/IbI BRLIOOPOYHBIX HCCIICAOBAHUN;
YMEHUE TPUBOJUTH MPUMEPHI TPOSIBICHHUS 3aKOHA OOJBIIMX YHCEN B
MIPUPOJTHBIX ¥ OOMICCTBEHHBIX SBICHUSX;

[Iyl4 - ymenue cBOOOJHO ONMEPHPOBATH MOHATHUAMH: TOUKA, TIPSIMas,
TUIOCKOCTh, TIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH YTOJI, JBYTPaHHBIN
YIOJI, TPEXTPaHHBIA Yroj, TepPeCceKaloluecs, MapauicibHBIE U
CKPEIMBAIOIIUECS TPAMBIC, MapaUIeTbHOCTh W TEPIEHANKYISIPHOCTD
OPSMBIX U TUIOCKOCTEH, YroJl MEXIY MPSIMBIMH, YTOI MEXIy MPSMON W
TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH; yYMEHHE WCIONb30BaTh IPH
pelieHny 3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBbI IUIAHUMETPHH, yYMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB B OKPYKAaIOIIEM MHpPE;, YMCHHE
ONEpPHUPOBATh IMOHATUSMH: MHOTOTPAHHUK, CEUCHHWE MHOTOTPaHHHKA,
MPABWILHBIA MHOTOTPaHHHK, IPU3MA, MUPaMuJIa, GUTypa U TOBEPXHOCTh
BpalllecHUs, IWIWHAP, KOHYyC, map, cdepa, pa3BepTKa IMOBEPXHOCTH,
CeueHMs KOHyca W MNWIMHJApA, MapaliellbHble OCH WIH OCHOBAHHIO,
CEUCHHE Iapa, IUIOCKOCTh, Kacaromascs cdepbl, MUINHIpPa, KOHYCa,
YMEHHE CTPOUTh CEYCHHUE MHOTOTPaHHHKA, W300pakaTh MHOTOTPaHHUKH,
(UTYpHI U IOBEPXHOCTH BpAIIIEHNS, NX CEUYCHHUSI, B TOM YHCIIC C TOMOIILIO
QJIEKTPOHHBIX CPEJICTB; YMEHHE MPHUMEHITH CBOWCTBA T'€OMETPUYECKUX
¢duryp, caMocTOSATENEHO (OPMYNIHPOBATE OMPEACICHUS HM3y4aeMbIX
(buryp, BBIIBUTATh THIIOTE3bI O CBOHCTBAX M MPU3HAKAX TEOMETPUUECKUX
¢uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh WX; yMEHHE MPOBOJHTH
KIIACCU(PUKAIMIO (UTYp TIO pa3IuYHBIM [pPH3HAKAM, BBITIOTHATH
HEOOXOIMMEBIE JTOTIOTHUTEIBHBIC TIOCTPOCHUS;

[Ty15 - ymenune cBOOOIHO OIIEPHUPOBATH MOHITHAMHE: TIOMAAEL (PUTYPHI,
00beM (UTYypBl, BeTUYMHA yTia, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
PacCTOSIHUE MKy IPSMBIMU, PACCTOSIHIE MEX Y TUIOCKOCTSIMH, TIOMIATh
cdepsl, TUIOMAs TOBEPXHOCTH MUPAMHIBI, PU3MBI, KOHYCa, IWIHHIPA,
00beM Ky0a, MPSIMOYTOJIGHOTO MapajuieNieluIe/ia, MHpaMH/Ibl, TPU3MBL,
WINHJpPA, KOHyCa, INapa; yMEHHWE HaxXOIUTh OTHOIIEHHUE OOBEMOB
0100HBIX (UTYD;

[Iyl6 - ymenHme CBOOOTHO ONEPHPOBATH IOHATHSIMH: JIBH)KCHHE,
napauieIbHBIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO0OUs, TMOMOOHBIE (UTYPHI; YMCHHE
pacro3HaBaTh paBHBIC W TOAO0OHBIE (QUTYpHI, B TOM 4YHCJIEC B MPHPOJIE,
UCKYCCTBE, apXUTEKTYpPe; YMEHHE HCIIOJIb30BaTh T'€OMETPUUYCCKHUEC
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OTHOLICHHUS, HAXOJUTh T'€OMETPUUYECKHE BEIMYUHBI (IUIMHA, YTOJ,
TJIOMAh, 00BEM) TIPU PEIICHUH 3a/1a4d U3 JPYTHUX YUEOHBIX MPEIMETOB U
U3 peaNbHON KU3HHU;

ITy17 - ymeHue cBOOOAHO ONMEPHPOBATH MOHITUSMH: MPIMOYTOJIbHAS
CHCTeMa KOOpPJIMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, NMPOM3BEICHNE BEKTOPA HA YHCIIO, Pa3IokKeHHe BEKTOpa
no 0asucy, CKalspHOEe MPOHM3BEIEHHE, BEKTOPHOE MPOU3BEACHUE, YIOll
MEXIY BEKTOPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH W KOOPAWHATHBIN
METOJ JJIsl PElIeHHs] TeOMETPHUYECKUX 3a/ad M 33/4ad JAPYTUX yIeOHBIX
MIPEIMETOB; OINEpPUpPOBAaTh MOHATHAMM: MaTpuma 2 X 2 U 3 x 3,
OTIpENICIUTENb MATPHULIBI, TEOMETPHUYECKHIA CMBICI OMPEACTUTEIS;

[Iyl8 - ymeHwe MoIenupoBaTh peajbHBIE CHUTyallMd Ha S3bIKE
MaTeMaTHUKH, COCTaBJISTh BBIPAXKEHHUS, YpaBHEHHWS, HEPABEHCTBA M WX
CHCTEMBl 10 YCJIOBHIO 3aJayd, HCCIeJOBaTh MOCTPOCHHBIE MOJEIH C
WCTIOJb30BaHUEM ammapaTta aireOpbl, WHTePIPETUPOBATH IMOIYYECHHBIH
pe3ynpTaT, CTPOWTh  MaTeMaTHYecKhe  MOJENd C  IOMOIIBIO
FEOMETPUUCCKUX TOHATUH M BENWYHMH, pEIlaTh CBS3aHHBIE C HUMH
NpaKkTUYECKUE 3aJayd; COCTAaBIISATh BEPOSATHOCTHYIO MOJENb U
WHTEPIPETUPOBATH MOMyYEHHBIN Pe3yIbTaT; pelaTh MPUKIaIHbIC 3a1aUH
CpeACTBaMH MaTEeMaTHYECKOI0 aHajiu3a, B TOM 4YHCIE COLHMAIbHO-
9KOHOMHYECKOT0 B (PU3UUECKOTO XapaKTepa;

[Iy19 - ymenue BBIOMpaTh MOAXOISAIINN METOM ISl PEIICHIS 3a/1a49H;
MOHWMAaHUE 3HAYMMOCTH MAaTeMAaTHKH B W3YYCHHHW NPUPOTHBIX H
0O0IIECTBEHHBIX MIPOLIECCOB U SIBICHUI; YMEHUE PACIIO3HABATH MPOSIBIICHHE
3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHE NPHUBOAWTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM W MHUPOBOM MaTeMaTHYECKOU
HaYKH.

Jlnsg artectanuu 00y4daromuxcsi Ha COOTBETCTBUE UX IEPCOHANIBHBIX TOCTHKEHUH 00ydeHus
no ydeOHOMY TMpeaMeTy co3faercss (OHI OIICHOYHBIX CPEICTB, IO3BOJIAIONINE OLEHHUTD
npeIMeTHbIE (3HAHUS U YMEHUS1) U MeTalpeIMETHbIE Pe3yIbTaThl.

OneHka JTUYHOCTHBIX pE3yJbTaTOB (B TOM UYHCIE C Yy4eTOM pabouelt MmporpaMMbl
BOCIIMTAHUS) MOKET OBITh MMPOU3BECHA C IPUMEHEHUEM CIIETYIOMUX (GOPM OLIEHUBAHUS:

- IepcoHN(pULIMPOBaHHAS (IEMOHCTPUPYIOLIAs JOCTHKEHUSI KOHKPETHOTO 00Yy4aloIerocs);
- HerepcoHU(pULIMpOBaHHAS (XapaKTepU3yIolas JOCTHKEHUS B y4eOHO rpyIine, y KOHKPETHOTO
MeAarorndeckoro paboTHUKA, B 00pa30BaTeIbHON OPTraHU3aIUH B IIEJIOM);
- Ka4eCTBEHHas (M3MEpEHHAs: B HOMUHATUBHOM IIIKaJIe: €CTh/HET);
- KOTMYEeCTBeHHAs (M3MEpEeHHAsI, HAIPUMEp, B PAHTOBOH IIKaJie: O0IbIle/MEHBIIIE);
- UHTerpajbHas (OLIEHEHHAs C MOMOUIbI0 KOMIUJIEKCHBIX TECTOB, MOPT(HOIHNO, BBICTABOK,
Mpe3eHTalU );
- nuddepeHnmpoBaHHas (OLIEHKA OTICITBHBIX aCTIEKTOB Pa3BUTHSA).
[Ipu 3TOM MOTYT IIpeyCMAaTPUBATHLCS CIIEAYIOIINE METOIbI OIICHHBAHMS:
- HAOIIOAEHUE;
- OpT¢OIHO;
- OKCIIepTHAas OLICHKA,
- CTaHJapTU30BaHHBIC ONIPOCHUKU;
- IPOEKTUBHBIE METO/IBI;
- CAaMOOIICHKA;
- aHAJIU3 TPOYKTOB JACSITEIBHOCTH (ITPOCKTOB, MPAKTHYECKUX, TBOPUECKUX padOT) U T.1.
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