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1. O6man xapakTepucTHKa padoueil MporpaMMbl yueOHOro nmpeaMera
YII. 03«MaremaTHKa».

1.1. Mecro npeagMeTa B CTPYKTypeé OCHOBHOW 00pa3oBaTe/bHOW MNPOrpPaMMBbI:
obirieobpa3zoBarebHBINA TTpeaMeT «MareMaTHKa» SIB/ISIeTCS YacThio 00IieoOpa3oBaTebHOrO 1HK/IA
obpa3oBaTenpHOM Tporpammbl B cootBeTcTBUuM ¢ ®PI'OC CIIO mo  crermanbHocTH 11.02.17
Pa3paboTKa 3/71eKTPOHHBIX YCTPOUCTB U CUCTEM, BXO/sIIIel B YKPYITHEHHYIO IPYIIITY CIIeL[HabHOCTeH
11.00.00 SnekTpoHUKaE, palMOTeXHUKA U CUCTEMBbI CBSI3U

1.3. Ilesn u 3aauu

[TpropUTEeTHBIMY T1e/IIMU 00yUeHHUsT MaTeMaTHKe Ha yrayOIEHHOM YPOBHE SIBJISTFOTCSI:

* (¢opMupoBaHMe  L|eHTpPa/JbHBIX  MaTeMaTUuUeCcKuX TMOHATHUH  (UMC/Io,  BeIMUMHA,
reomerpuueckasi (¢urypa, IiepeMeHHas, BepOSITHOCTb, (YHKIUs, TPOW3BOJHAs, WHTerpan),
o0ecreunBaLIMX TPEeMCTBEHHOCTh W IEPCIeKTUBHOCTh MaTeMaTHueckoro 0oOpa3oBaHUS
00yyJaroImxcs;

® To/jBefleHHe Y4Yall[uXCs Ha [JOCTYITHOM /il HUX YpOBHe K OCO3HaHWIO B3aUMOCBSI3U
MaTeMaTUKH U OKPY’Karolllero Mupa, MOHUMAaHHI0 MaTeMaTHMKH KaK uYacTu oOiieil KyJ/bTypbl
YyeJ/I0BeUeCTBa;

® Da3BUTHE WHTE/JIEKTya/JbHbIX M TBOPUECKHUX CIIOCOOHOCTeN ydJaluxcsi, To3HaBaTe/bHOU
aKTUBHOCTH, WCC/e/IOBaTe/IbCKUX YMEeHWM, KPUTHUHOCTH MBIILIJIEHHs, WHTepeca K H3yueHHIO
MaTeMaTHKWY;

* (popmupoBaHue (yHKIIMOHAJbLHON MaTeMaTHUeCKOW rpaMOTHOCTU: YMeHHWs pacrio3HaBaTh
MaTeMaTHUeCKre acrieKThl B peajbHbIX KU3HEHHBIX CUTYalUsX U TIPU U3YUYeHUH JIPYTUX yueOHbIX
rpeIMeTOB, TIPOSIB/IEHUS] 3aBUCUMOCTeH M 3aKOHOMEpPHOCTel, (OopMy/aMpoBaTb MX Ha S3bIKe
MaTeMaTUKHd U CO3/laBaTb MaTeMaTUuecKhe MOJe/id, TIPUMEHSTb OCBOEHHBIM MaTeMaTHueCKhH
amnrapar [ijisi pelleHus TPaKTUKO-OpPMeHTUPOBAHHBIX 3a/lay, WHTEPIIPeTHPOBaTh W OL[€HWBAThb
T0Jly4YeHHbIe pe3y/IbTaThl.

OCHOBHBIE JIMHUM COZlep)KaHWs Kypca MaTeMaTWKH YTriayO/J€éHHOTO ypoBHS: «Uwcna u
BbIUKC/IeHUs», «AjreOpa» («Anrebpaniueckue BbIpa)KeHUs», «YpaBHeHHsST U HepaBeHCTBa»),
«Hauana maTematuueckoro aHanusa», «I'eometpusi» («['eomeTpuueckuie GUTypbl U UX CBOWCTBa»,
«/3MepeHre TeoMeTpUUECKMX BeIMUMH»), «BeposiTHOCTH M cTaTUCTHKa». [laHHble JIMHUA
Pa3BUBAIOTCS Tapa/Ule/lbHO, KaXKZas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOMW, OHAKO He
HEe3aBUCUMO OJiHa OT JpYyroi, a B TeCHOM KOHTakTe W B3aumojeiictBuu. Kpome 3TOro, ux
00beJUHSIeT JIOrMUecKasi COCTABJISOIIAsA, TPAAULIMOHHO TIPUCYIIasi MaTeMaTHKe U TIPOHU3bIBAIOIIIAsT
BCe MareMaTUueckue KypCbl U cojepykaresnbHble nuHuMU. CdopmynupoBaHHoe B dejepanbHOM
roCyJJapCTBEHHOM 00pa30oBaTe/lbHOM CTaHZApTe CcpegHero o0ijero obOpa3oBaHusi TpeOOBaHUe
«yMeHHe OIfepupOBaThb TOHSATUSAMU: OIpeJiesieHre, aKCHOMa, TeopeMa, CJie[ICTBHe, CBOWMCTBO,
MIPU3HAK, J0Ka3aTelbCTBO, PAaBHOCU/IbHBIE (DOPMY/UPOBKH; yMeHHe (HOpMYJHUpOBaTh oOpaTHOe U
MIPOTUBOIIOJIO)KHOE YTBep’KJeHre, MPUBOJUTL MPUMePbl U KOHTPIIPUMEpbI, UCI0/b30BaTb MEeTO/
MaTeMaTUUYeCKOW WHJYKIMW; TPOBOJUThL J0Ka3aTebHble pacCy)X[eHWs TIpY pelleHuH 3ajad,
OLIeHMBaThb JIOTUUECKYI0 TIPaBUIBHOCTb PACCY’K[eHWM» OTHOCUTCS KO BCeM KypcaM, a
(dbopMHpOBaHME JIOTUUECKHX YMEHHUH pacrpefiesisieTcss M0 BCeM rojam oOyueHWs Ha ypOBHe
cpefHero o61ero o6pa3oBaHusl.

JINuHOCTHBIE pe3y/ibTaThl OCBOEHUsI TIpOrpamMMbl yueGHOro TmipegmeTra «MaremaThKa»
XapaKTepu3yTCs:

I'pakiaHCKOe BOCIIUTAHYe:

Cc(OPMUPOBAHHOCTBIO  TPAKAAHCKOM ToO3uLMM  oOyuaroilerocss Kak aKTHBHOIO U
OTBETCTBEHHOTO UjleHa POCCHMCKOTO OOIIeCcTBa, Ipe/CTaB/ieHHeM O MaTeMaTHUeCKHUX OCHOBaX
(GYHKLMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYpP, SIBJIEHWM, TIpoOLeAyp TpaXkJaHCKOro o0b1ijecTBa
(BBIOODBI, OTMPOCHI W TIP.), YMEHHWEM B3aUMO/IEMCTBOBaTh C COIMABHBIMA WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLMSMU U Ha3HAUeHUEM.

[TaTproTHyecKoe BOCIIUTaHUe:

Cc(OpPMUPOBAHHOCTBI0 POCCUACKON TPaXKAAHCKOW HIEHTUUHOCTH, YBaXKeHHUsl K TPOILJIOMY U
HaCTOSIIIIEMY POCCHMCKON MaTeMaTWKW, [IeHHOCTHBIM OTHOIIIEHWEM K JIOCTYKeHUsSIM POCCUHCKUX




MaTeMaTUKOB M POCCUMCKON MaTeMaTHUeCKOM IIKOJIbI, K HCIIO/b30BaHUIO 3THUX [OCTH)KEHUN B
JIPYyTUX HayKaX, TeXHOJIOTHSX, cepax SIKOHOMUKH.

JyX0BHO-HDABCTBEHHOE BOCHUTAHUE:

OCO3HAaHHWEM [YXOBHbIX LIEHHOCTeM pOCCHUMCKOTO Hapofa; CHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHWSI, 3TMUECKOTrO TOBe/leHUsl, CBSI3aHHOTO0 C MPAaKTUUeCKWM MpUMeHeHueM
JIOCTKEHUM HayKu U [esTebHOCTBIO yUEHOT0; OCO3HAaHWeM JIMYHOrO BKJIaZa B TIOCTPOeHHe
yCTOMUMBOTO OyAyIIIero.

JcTeTUUeCKOe BOCIHMTaHUe:

3CTeTUYECKUM OTHOILIIEHWEeM K MUPY, BK/ItOUasi 3CTETUKY MaTeMaTHUueCKUX 3aKOHOMEePHOCTeM,
00BEKTOB, 3ajlau, peIleHHH, pacCy’XAeHWH; BOCIIPUMMUYMBOCTBIO K MaTeMaTHUeCKUM acCIleKTam
pa3/IUUHBIX BUZOB UCKYCCTBA.

Pu3nyeckKoe BOCOUTaHUE:

c(hOpMHPOBAHHOCTBIO YMeHUsI NPUMEHSITh MaTeMaThueckue 3HaHUsl B MHTepecax 37j,0pOBOrO
1 Oe3omacHOro o0Opasa >KW3HM, OTBETCTBEHHOI'O OTHOILIEHHWS K CBOEMY 3[0pPOBbIO (30pOBOE
nuTaHve, cOATaHCUPOBAaHHBIN PEXXUM 3aHITUM W OTAbIXa, perysspHasi (u3ndeckas aKTHBHOCTB);
(b131UeCKOT0 COBEPIIIEHCTBOBAHUS TIPY 3aHATHSAX CIIOPTUBHO-03/10POBUTEILHOM IeSITeTbHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYy[y, OCO3HAaHHEM IIEHHOCTH TPY/I0/II00MS; UHTEPECOM K pPa3/IMUHbIM
chepam mpodeccroHaTbHOW [1eSITeIbHOCTH, CBSI3aHHBIM C MaTeMaTHUKONW U e€ TIPWIOXKeHUSIMU,
yMEHHEM COBepIIaTh OCO3HAaHHBIHA BBIOOP Oymyiei mnpodeccur U peanr3oBbIBaTb COOCTBEHHBIE
JKU3HEHHble TUIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy 00pa30oBaHUIO U
camMo00pa30BaHUI0 Ha MPOTSHKEHUH BCel >KU3HU; TOTOBHOCThIO K aKTUBHOMY YUaCTUIO B PeIlIeHUH
MpaKTHUUeCKUX 3aJjau MaTeMaTUueCcKOl HarpaBieHHOCTH.

JKonoruueckoe BOCIIUTAHKE:

c(hOpMHPOBAHHOCTBIO 9KOJIOTUYECKOW KYyJ/bTypbl, TOHMMaHWEM BJUSIHUSI COLIMA/IbHO-
9KOHOMHYECKHX TIPOLIeCCOB Ha COCTOSIHMe TIPUPOJHOM M COLMAJBbHOM Cpefibl, OCO3HAHUEM
r7100a7bHOTO XapakTepa K0JI0THyecKux TpobsieM; opueHTalel Ha IpUMeHeHre MaTeMaTHUeCKUX
3HAHWM /IS PellieHus 3aiayu B 00/IaCTH OKpY’Karolllel Cpe/ibl, MJIaHUPOBAHUS MTOCTYNKOB M OLIEHKH
VX BO3MO)KHBIX MOC/Ie/ICTBUM /1JIs1 OKPY>KatoIlleld Cpe/ibl.

LIeHHOCTY HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTbI0 ~ MMPOBO33DEHMS, COOTBETCTBYIOIEr0 COBPEMEHHOMY  YDOBHIO

pa3BUTUs HAyKW U OOIIeCTBeHHOW TPAKTUKW, TIOHUMaHWeM MaTeMaTHUeCKOW HayKW Kak Cdepsl
yesioBeYeCKOW [eATebHOCTH, 3TarloB €€ Pa3BUTUSI M 3HAUMMOCTU /i Pa3BUTUS LIMBUIU3aLUY;
OBJIaJileHUeM sI3bIKOM MaTeMaTWKU U MaTeMaTUuecKou Ky/IbTYpPOW Kak Cpe/ICTBOM MO3HaHUS MUDA;
TOTOBHOCTBIO OCYILeCTB/ISITh MPOEKTHYIO U UCC/IeI0BaTeNbCKYIO /1eATe/TlbHOCTh MHAUBUAYaIbHO U B
rpyrmre.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MertanpeMeTHbIe pe3yJbTaThl OCBOEHUsI MPOrpaMMbl yueOHOTo TipeaMera «MaremMaThKa»
XapaKTepU3YIOTCS OBJIaZIeHHEeM YHUBEPCATbHBIMU M03HaBaTeTbHBIMHU JeNCTBUSAMH,
yHUBEpPCAaMbHbIMA ~ KOMMYHUKATUBHBIMU  [1eMiCTBUSIMH, YHUBEPCA/NbHBIMU  Pery/STUBHBIMU
JIeCTBUSIMU.

1)YHuBepcanbHble T03HABATe/bHbIE JeMCTBUS, ObOecrieunBarOT (HOPMHUpPOBaHUE 0a30BbIX
KOTHUTHUBHBIX TIPOLIECCOB OOyuYarommxcsi (OCBOeHHe MeTO/IOB TI03HaHUs OKPY)KaroIllero MHpa;
MIpUMeHeHUe JIOTUYeCKUX, UCC/IeZI0BaTe/IbCKUX Orepariyuii, yMeHU paboTaTh C HHPOpMaIue).

Ba3oBble jiorryueckye 1eHCTBYS:

® BLISIB/ISITh M XapaKTepu30BaTb CYIIeCTBEHHbIe TPU3HAKU MaTeMaTHyeCKuX OOBLeKTOB,

HOHHTHﬁ, OTHOILIEHUI MEXAYy IMOHATUSAMU; Cl)OpMan/IpOBaTb ornpeaejeHns HOHHTI/II‘;I; YCTaHaB/IMBATb
CYU_IECTBGHHBII\/‘I IMPpHU3HAK K]'laCCI/ICl)I/IKaL[I/II/I, OCHOBaHHA OJId O606LL[€HI/I${ U CpdBHE€HHS, KPpUTEPHUU
MMPpOBOAVMOI'0O dHAJIN3d;

® BOCIIPUHMMATB, Cl)OPMYJII/IpOBaTB u Hp606pa3OBLIBaTB Cy>XOeHudA: yTBepAUTE/IbHbIE U
OTpuLiaTe/IbHbIE, € AMHWYHbIE€, UdCTHLIE U O6LLII/IE; YC/IOBHbBIE;



® BBLIAB/IATH MaTeMaTHUeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBSI3W W NPOTUBOpeuMs B (akTax,
JAHHBIX, HAOMIOZIEHNSIX U YTBEP)KJeHUsIX; TIpe/ijlaraTb KPUTEPUH [J1s1 BbISIBJIEHHUs 3aKOHOMePHOCTelH
Y TIPOTUBOPEYMH;

& fleslaTh BBIBOJBI C MCII0/Ib30BaHUEM 3aKOHOB JIOTMKH, AeNYKTUBHBIX U WHIYKTHUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUH M0 aHa/I0THH;

* [IPOBO/IUTh CaMOCTOSITE/ILHO Jl0Ka3aTe/JbCTBAa MaTeMaTUUeCKUX YTBepKAeHuil (mpsiMble U
OT TPOTUBHOIO), BbICTPaWBaTh AapPryMeHTaLMI0, IIPUBOJWUTL IpUMePbl U KOHTPIIPUMeEpDI;
000CHOBBIBaTh COOCTBEHHBIE CYXK/|EHHS Y BEIBO/IBI;

® BeIOMpaTh CrmocoO pelleHds y4yeOHOM 3ajauu  (CpaBHUBATh HECKOJILKO BapUaHTOB
peliieHus], BLIOMpATh Hanbosiee MOAXOAIINMN C YIETOM CaMOCTOSITE/TbHO BbI/|e/IeHHBIX KDUTEPUEB).

Ba3oBrle vccienoBaTeILCKUe JeHCTBUS:
® LCIO0/b30BaTh BOMPOCHI KaK WCCAeI0BaTe/IbCKUl WHCTPYMEHT Mo3HaHUs1; (OpMyIMpOBaTh

BOTIPOCHI, (DUKCUPYIOIIYMe TPOTHBOpeure, TMpobsieMy, yCTaHaBIMBAaTb MCKOMOe U JlaHHOe,
(hopMHpOBaTh TMIOTE3y, APIrYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

® TPOBO/IUTH CAaMOCTOSITEJIbHO  CIUVIAHMPOBAHHBIM ~ SKCTIIEPUMEHT, UCC/IeZiOBaHUE  TI0
YCTaHOB/IEHWIO OCOOEHHOCTEM MaTeMaTHueckoro O0OBeKTa, SIBEHMs], TPOLeCCa, BbISBIEHHUIO
3aBUCUMOCTEN MeXK/ly 00beKTaMu, SIBJIEHUSIMH, TTPOLIeCCaMHU;

® CaMOCTOATE/IbHO (HhOPMY/IMPOBaTh 0OOOIIEHUS] U BBIBOBI [0 Pe3yJ/ibTaTaM MPOBEZEHHOI0
HaO/TI0/IeHNs, UCC/IeZIOBaHUsI, OL[eHWBATh JOCTOBEPHOCTh TOYUEHHBbIX Pe3yJ/bTaTOB, BLIBOZOB U
0000111eHNH;

® TIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHeE TPOIleCCa, a TAKXKe BBIIBUTaTb IMPE/TOJIOKEHUS O
€r0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora ¢ uadopmariyeii:
® BLIAB/IATH JeULIUTHI MHPOPMALMH, JAHHBIX, HEOOXOAUMBIX [IjIsi OTBETa Ha BOIIPOC U /ISt

pelieHud 3aiauu;

® BpiOMpaTh MHGOPMALMI0 W3 MCTOYHWKOB  pa3/MUHBIX  THUIOB, aHaIU3UPOBATh,
CUCTeMaTH3UpoBaTh W MHTEpPNpPeTHpOBaTb MH(OpMALMI0 PpasMUyHbIX BHUJOB U (opm
TIpe/iCTaB/IeHNS];

® CTPYKTYPUPOBaTh MH(POPMALHIO, TIPE/CTAB/IATE €€ B Pa3/IMYHbIX OpMax, UTFOCTPUPOBATh
rpaduuecky;

® OL[eHMBaThb HAJEKHOCTh HMH(OPMALMKM IO CAMOCTOSITENIBHO — C(HOPMY/IMPOBAHHBIM
KPUTEpUSIM.

2) YHUBepcanbHble KOMMYHHMKATHBHBIE JeWCTBUs, o0bOecreurBaloT C(HOPMHUPOBAHHOCTH
COLMa/IbHBIX HaBbIKOB 00yUaromuxcsl.

Oob1enue:
® BOCIPUHMMAaTh W (DOPMYJIUPOBAThb CYXKIEHHSI B COOTBETCTBUM C YC/JOBUSIMH M Le/IIMHU

o0I1leHusi; $ICHO, TOYHO, TPaMOTHO BbIpaKaTb CBOK TOUKY 3peHHsI B YCTHBIX U THCbMEHHBIX
TEKCTaX, [JaBaTh MOSICHEHUs 110 X0y PellleHus 3alaul, KOMMEeHTHPOBaTh M0JyueHHbIN pe3y/bTar;

® B XoZie 0OCYXKIeHHUs 3a/laBaTh BOIPOCHI IO CYIEeCTBY 00OCY>KJaeMoil TeMbl, MPOO/IeMbI,
pelllaeMOM 3a/lauM, BbICKAa3bIBaTh H7eH, HalleJieHHble Ha TIOMCK peIleHUs; COTMOCTaB/ISATh CBOU
CYXKZIeHUSI C CY)XKIEeHUSIMM APYTHUX Y4YaCTHUKOB [uanora, oOHapy>KWBaTh pa3/uuve U CXOJCTBO
MO3ULMI; B KOPPEKTHOU (hopMe (hopMyIMpoBaTh pa3HOI/Iacusi, CBOM BO3PayKeHHSI;

® TIpe/CTaB/sATh pe3y/bTaThl peIleHUsl 3aJjaud, SKCIIePUMeHTa, WCC/Ie[lOBaHUs, TPOEKTa;
CaMOCTOSITe/IbHO BbIOMpPATh (hopMaT BHICTYIUIEHHUS C YUeTOM 3ajau Tpe3eHTalud U 0COOeHHOCTel
ayJUTOPHH.

CoTpyHHUYeCTBO:

® TIOHMMaTh M WCIOJ/Ib30BaTh MPEMMYIeCTBAa KOMaHAHOW YW WHUBUAYa/JbHOW PabOThI TIpU
pellieHMd y4yeOHBIX 3a7lau; TPUHUMATh 1[eJlb  COBMECTHOM [IeATe/IbHOCTH, TIJIAaHUPOBATh




OpraHu3al[ii0 COBMECTHOM paboThl, pacmpezesnsTh BHUAbI paboT, AOroBapuBaThCs, 0OCYXIATh
TIpOIiecC U pe3yibTaT paboTel; 0600111aTh MHEHHST HECKOIBKUX JTFO/IeH;

® yuacTBOBaTh B TPYIIOBBIX (popmax paboTel (00CyxgeHHs, 0OMeH MHEeHHSIMH, «MO3TOBbIe
IITYPMbI» U T.I1.); BBITIOJHSTH CBOK) YacTb PabOThI U KOOPJUHUPOBATh CBOU JI€HCTBUS C JAPYTHUMU
yjieHaMH KOMaH/bl; OLIEHMBAaTh KAauecTBO CBOEr0 BK/aja B OOIUM TIPOAYKT MO KDPUTEPUsIM,
chopMyIMPOBaHHBIM YUaCTHUKAaMH B3aUMOZEUCTBUSI.

3) YHuBepcanbHble DEeTyIATUBHBbIE AEUCTBUSL, 00eCeurBarOT (JOPMUPOBAHHE CMBIC/IOBBIX
YCTaHOBOK U YKU3HEHHbIX HABBIKOB JIMYHOCTH.
CaMoopraHu3aiusi:
® COCTaBJ/IATH TUIaH, aATOPUTM peIlleHUs 3aJaud, BBIOMpaTh Crocob peleHus C y4ETOM

UMEIOIIMXCS PecypcoB U COOCTBEHHBIX BO3MOKHOCTeM, apryMeHTHpPOBaTh M KOPPEKTHPOBaTh
BapUaHTHI pellieHri C y4éToM HOBOM MHGOpMaLUHU.

CaMOKOHTpOJIb:

® BJaj/leTb HaBbIKaMH TT03HaBaTe/IbHON pedieKCUU KaK 0CO3HaHWsI COBepIllaeMbIX [IeCTBUM U
MBIC/TUTe/TbHBIX TPOLECCOB, WX Pe3y/bTaTOB; B/aZieTb CII0COOaMU CaMOIIPOBEPKH, CAMOKOHTDOJIS
rporiecca ¥ pe3yJ/ibTaTa pellieHusi MaTeMaTUdecKol 3a/laum;

® TIpeJBH/IeTh TPYAHOCTHU, KOTOpPbIe MOTYT BO3HMKHYThH TIPU peIIeHHWU 3a/laud, BHOCHUTH
KOPPEeKTHBBI B JIeATeIbHOCTb Ha OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX, HaW€HHBIX OIIMOOK,
BbISIB/IEHHBIX TPY/IHOCTEH;

® OLIeHUBaTh COOTBETCTBHE Pe3yJbTaTa LIe/IM U YCIOBUSAM, OObSCHSATh IPUUUHBI JOCTYIKEHHST
WA HEeJOCTKEeHUsT pPe3y/bTaTOB  [JeaTebHOCTH, HAXOJUTh OMMOKY, [JaBaTh  OLIEHKY
MIPUOOPETEHHOMY OITBITY.

[IpenveTHbIe pe3y/bTaThl OCBOEHHSI OCHOBHOW 00pa30oBaTe/ibHOM TPOrpaMMBbl  OJDKHBI
obecrieunBaTh BO3MOXKHOCTb  [la/IbHEHILIET0  YCIIEMIHOro Ipo¢ecCHOHaNbHOTO O0y4YeHus: |
npodeccroHabHOM /1eATeIbHOCTH.

OcBoenne yueOHOTO Kypca «Asrebpa ¥ Hauasa MaTeMaTUUECKOTO aHau3a» obecrieurBaeT
JOCTIKeHHe CIeAyIOMMX TpeIMEeTHbIX 00pa30BaTeIbHBIX Pe3y/bTaToB:

Yucna ¥ BBIYUC/ICHUA

e (CB00O/IHO OTMEepHpOBaTh TIOHSTHSIMU: PaljOHA/bHOE UMC/I0, OeCKOHeUHasi MepuondecKast
[po0b, TIPOLIEHTHI; MPpaLMOHA/IbHOE YKCJ/I0; MHOKECTBA PaljMOHAIbHBIX U eHCTBUTEIbHBIX YHCETT;
MOAYJIb IeMICTBUTETBHOTO YKCIIA.

e [IpumeHsaTs poOu U MPOLIEHTHI [JIs1 pellleHus IPUK/IaHbIX 3aJau U3 pa3/MyHbIX OTpaciei
3HaHUU U peaTbHOM >KU3HHU.

e [IpumeHaTs NpUOMKEHHbIE BBIUMC/IEHUS, TpaBUIa OKPYIJIEHWs, TPUKUJKY W OLEHKY
pe3y/bTaTa BbIUMC/IEHUH.

e (CBobofHO oOrepupoBaTh TMOHSITHEM: CTeleHb C L{eJIbIM I10Ka3aTesleM; HCI0/Ib30BaTh
MOJXOAALYI0 (OpPMYy 3amMCH [eMCTBUTE/NBHBIX UWCeN [JIl pelleHdsl TMpaKTUYeCcKUX 3aZiau |
TIpe/iCTaB/IeHUs [JaHHbIX.

e (CB00O/IHO OTIEpPUPOBATH MIOHATHEM: apU(PMeTHUeCKHIA KOPeHb HaTyPaTbHOM CTereH!.

* (CB00o/iHO OTIepUpPOBATh MOHATHEM: CTeleHb C PaLMOHA/IBHBIM [10Ka3aTeseM.

* (CB00OZHO OMNEpUpPOBaTh TMOHATUAMU: JOrapudM UKCIa; [eCITUUHble W HaTypasbHbIe
norapugMbl.

* (CB00OZHO OMNEpUpOBaTh MOHSATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'eHC YKMCIOBOTO
apryMeHTa.

¢ OnepupoBaTh NMOHATUSMU: aPKCUHYC, aDKKOCHHYC U apKTaHIeHC YHUC/I0BOrO apryMeHTa.

e (CBo0OofHO oOmepupoBaTh TMOHATUSMHU: HaTypajbHOe U IieJloe  UHC/I0, MHOXKeCTBa
HaTypa/IbHbIX U LieJIbIX UuCesI; UCIO/Ib30BaTh MpU3HaKU AenuMocTu Lenbix uucesn, HOO u HOK
HaTypasIbHbIX UMCeJI [/ PellleHus 3a/,a4, IPUMeHATh anroputm EBkmmja.

* (CB00O/IHO OMEpUPOBATh TIOHSATHEM OCTAaTKa M0 MOAYJII0; 3aNMChIBaTh HaTypasIbHbIE YHC/Ia B
Pa3/IMUHBIX MTO3ULMOHHBIX CUCTeMax CUMC/IeHMUS.

* (CB00OOHO OIEpUPOBATh TIOHSTHSIMM: KOMILIEKCHOE UHCJI0 M MHOXKECTBO KOMILIEKCHBIX
yucesl; TpeJCTaBIATh KOMIUIEKCHbIe uuc/a B anrebpanyeckoll M TPUTOHOMeTpUYecKoW ¢opme,
BBITIOJTHATH apr(MeTHUeCcKre orepalyy C HUIMU U M300pa)kaTh Ha KOOPJWHATHOM T/IOCKOCTH.




Copepxanue:

ParyioHasibHble uncia. OObIKHOBEHHBbIE UM JIeCATHUHBIE [POOH, TPOLEHTHI, OeCKOHEeUHbIe
reppoauueckuie apobu. IlpumeHeHre aApobei W TIPOLEHTOB /I PeIlleHHs TTPUK/IaJHBIX 3a/au U3
pa3/IMYHbIX OTpac/el 3HaHUW U peasibHOU JKU3HMU.

HeticTBUTeNbHBIE uHncCaa. PaljMoHa/ibHble M WppaljMOHa/IbHble uucia. ApudmeTHueckre
ornepaliii C JeNCTBUTENbHBIMU uWC/IaMd. MoAy/nb [AelCTBUTENBHOIO UWCIa U ero CBOWCTBaA.
[Tpubv>KEHHBIE BBIYMC/IEHNS, TIPaBU/Ia OKPYT/IeHUs, PUKKU/IKA U OL[eHKa pe3y/ibTaTa BhIUMCIeHUH.

CreneHb C Le/nbIM TOKa3aTeneM. buHom HeloToHa. Vcronb3oBaHue mnoaxozsiield (popmbl
3aMUCH 1eMCTBUTE/IbHBIX UKCeJT /Jis pellieHus: TPaKTUUeCKUX 3a/jau U MpeCcTaB/eHus JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypabHOM CTeIleHU 1 ero CBOMCTBA.

CrerneHb C paljMOHa/IbLHBIM TIOKa3aTejieM W €€ CBOWCTBA; CTeleHb C JeHCTBUTETbHBIM
roKa3aTesieM.

Jlorapudwm umncnia. CBoiicTBa orapudma. [lecsiTuuHble U HaTypasibHbIe JI0TapU(MBbIL.

CHHYC, KOCHMHYC, TaHT€HC, KOTAaHI€HC UHCJI0BOTO aprymeHTa. APKCHUHYC, apKKOCHMHYC U
apKTaHr'eHC YKUC/IOBOTO apryMeHTa.

HarypanbHble u nenble yuciaa. [IpyuMeHeHre NpPU3HAKOB [eIMMOCTH Lesbix uucen, HO/ u
HOK, ocraTkoB 110 MoayJito, anroputMa EBKva Aj1s pelieHus 3a4a4 B L{e/IbIX Ync/iax.

KomrsiekcHble  uuciaa. AnreOpanueckass W TPUTOHOMETpUYecKas (OPMBI  3aIlUCH
KOMITJIEKCHOTO YHC/Ia. ApudMeTruecKrde orepalrjdd C KOMIUIEKCHBIMHM uuciaMu. V3o0pakeHHe
KOMII/IEKCHBIX UMCesl Ha KOOPAUHATHOW Tiockocth. @opmyna MyaBpa. KopHu n-oil crerneHu u3
KOMIUIEKCHOTO uMc/ia. [IpyMeHeHMe KOMIUIEKCHBIX 4YHCen JJis pelleHus (U3MUeckKux U
reoMeTpUUeCcKHUX 3ajau.
YpaBHeHMsI M HePABeHCTBA

e (CB00O0JHO OTMEpUPOBaTh MOHATHUSIMU: TOXK/IECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCH/IbHBIE
yPaBHEHUS ¥ ypaBHEHUSI-CJ1e/ICTBUSI; PABHOCU/IbHbIE HEPABEHCTBA.

e TIpuMeHSTb pa3/UUHble METOAbI peIleHUs palMOHATBHBIX U JIPOOHO-paAIMOHA/IBHBIX
ypaBHeHHWH; IPUMEHSATb MeTO/ MHTepPBaJIOB [i/Is pellieHs HePABEeHCTB.

e (CB00OOJHO OMEpPUpPOBATb TMOHATHUSIMH: MHOTOUJIEH OT OJHOW TepeMEeHHOM; MHOTOUJIeH C
LieJIbIMU K03 dULIMeHTaMu, KOPHU MHOTOY/IeHa; MPUMEeHSITh JieJieHre MHOrou/ieHa Ha MHOTOUJIeH C
oCcTaTKoM, Teopemy be3y u Teopemy Bueta jj1s1 pellieHus 3aau.

e (Cpo0OOfHO OMeEpUpOBAaTh TIOHATHUSIMH: CHUCTeMa JIMHEWHBIX YpaBHEHWH, MaTpulia,
ornpefieuTe/lb MaTpulpl 2 X2 W ero TreoMeTPUUeCKU CMBIC/I; HWCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BbIYMCIEHUs ero 3HaueHus, MPUMEHSITb OIpeJe/uTe/Nd [/ pelleHus
CUCTeMbI JIMHEHWHBbIX ypaBHEHWM; MO/e/MpOBaTh peajbHble CUTyal[dd C TOMOIIbI) CHUCTEMBI
JUHEeMHBbIX YpaBHEHUM, UCCel0BaTh TTIOCTPOEHHbIE MOJE/N C MIOMOLLbI0 MAaTPUL] U OTpefiesiuTeNel,
HWHTEepIIPeTUPOBAaTh MOTyUeHHbIN pe3yJ/ibTar.

¢ lcmosb30BaTh CBOMCTBA [IEHCTBUM C KOPHAMM [I/1s1 peoOpa30BaHMs BhIPayKEHHUH.

* BpiosHATE NpeoOpa30BaHUs  UYWC/IOBBIX  BBIDAKEHWM, COZEp)KAIIUX  CTEMeHH C
paLMOHA/IbHBIM MOKa3aTe/IeM.

e lcriosb30BaTh  CBOWCTBA  JIOTapU(MOB  [jis  MpeoOpa3oBaHMs  JIorapuMUUYeCKUX
BbIpa>KeHUH.

e (CpobOomHO  OmNepUpoBaTh  TMOHATHUSMHU: VppalMOHa/IbHble,  TIOKa3aTe/ibHble U
norapudmMuueckrie ypaBHeHUsl; HAXOWUTh UX PeLleHusi C MOMOLL[bI0 PaBHOCU/IBHBIX MepeX0/i0B Un
OCYIL[eCTBJIsIsI IPOBEPKY KOPHE.

e JIpumMeHATb OCHOBHBIe  TpPUTOHOMeTpHUYeckue  ¢Gopmyabl  Assi  Tipeobpa3oBaHUs
TPUTOHOMETPUUECKUX BbIpaXKEeHUH.

e (CBo0OOJgHO oOmepyupoBaTh TIOHATHEM: TPUTOHOMETPUYECKOe ypaBHEHHWe; TIPUMEHSTh
HeoOXoiMbIe (hOPMY/JIbI /IS pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUH.

e MogenvpoBaTh peajibHble CHUTyalldid Ha $3bIKe aareOpbl, COCTAaB/ATh BBIPAKEHMUS,
ypaBHEHUsl, HepaBeHCTBA MO YyCJIOBUKO 3aZiaud, MCCAe0BaThb T[IOCTPOEHHbIe MOJe C
HCITI0/Ib30BaHKEM arriapaTa aireOpbl.

e (CpobomHO  oOmepupoBaTh  TMOHATHUSMHU: vppalMOHa/bHbIe,  TOKa3aTe/ibHble U
norapudMUuecKrie HepaBeHCTBa; HaXO/JUTh WX PellleHHs C TIOMOILbI0 PABHOCUIbHBIX epPeX0/I0B.

e OcymiecTBiATbL 0TOOP KOPHEH MpH pelieHuH TPUrOHOMETPUUECKOTO YPaBHEHHSI.

e (Cpo0OOJHO OMepyUpoBaTh TIOHATHEM TPHUTOHOMETPUUECKOe HEepaBeHCTBO; IPUMEHSThH
HeoOXoiMble (OPMY/JIbI /IS peIlIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.



e (CB000HO OMepUpOBaTh MOHATUSMHU: CUCTeMa M COBOKYITHOCTh YpaBHEHHN U HepaBeHCTB;
PaBHOCHU/IbHbIE CUCTEMbI U CUCTEMBI-C/Ie[ICTBUSI; HAXOJUTh PelLleHUs] CUCTeMbl U COBOKYITHOCTEM
paLMoHaIbHbIX, UPPALMOHAJIbHBIX, [TOKA3aTe/IbHbIX U IOTapU(PMUUeCKUX YpaBHEHUI U HepaBeHCTB.

e PemaTh palyOHalbHble, WppaLMOHa/bHbIe, T[I0Ka3aTe/bHble, JOrapupmuueckue U
TPUTOHOMETPUUEeCKHe YpDaBHEHUsI U HepaBeHCTBa, CoZiep Kalliie MOy U rapaMeTphI.

¢ [IpumeHsaTh rpaduueckre MeTO/ bl /i/is pellieHus] ypaBHeHHI U HepaBeHCTB, a TakKe 3a/iay C
rapaMeTpamu.

® MogenpoBaTh peasbHble CHTyallud Ha s3bIKe anreOpbl, COCTABIATH BBIPAKEHMUS,
ypaBHEeHHs1, HePaBeHCTBA U UX CUCTeMbI T10 YCI0BHIO 3a/lauk, UCC/Ie0BaTh TOCTPOEHHbIE MOJENU C
WCII0/Ib30BaHUEM arlapaTa ajreOpbl, THTEPIPeTUPOBATh TIOTyUYeHHBIA pe3y/ibTar.

Copepxanue:

ToxgecTBa ¥ TOXK/AeCTBeHHble TpeoOpa3oBaHMsl. YpaBHeHUWEe, KODeHb ypaBHEHHUSI.
PaBHOCU/IbHBIE YDaBHEHUS U ypaBHeHUsI-C/ie[CTBUSI. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHbIE METOZBI pelleHUst LeJbIX W JPOOHO-PalMOHaIbHBIX YPABHEHWN W HepaBeHCTB.
MHorousieHbl OT OJHOM mepeMeHHOMU. [lesleHHMe MHOrO4/ieHa Ha MHOTOUJIeH C oCcTaTKoM. Teopema
Be3y. MHorousieHs! € LenbIMU Ko3gduiienTamu. Teopema Buera.

[Tpeo6Gpa3oBaHus UKMC/IOBBIX BHIPAXKEHHWH, CO/leprKallliX CTerleHHd ¥ KODHHU.

WppauyoHasnbHble ypaBHeHUsl. OCHOBHbIE METO/bI pellieH!s] UpPaLjMOHa/IbHBIX YDaBHEHUIA.

[TokasarenbHble ypaBHeHUs1. OCHOBHbIE METO/IbI pellleHus TT0Ka3aTeIbHbIX YPaBHEHU.

[Tpeobpa3oBaHue BbIPaXKEHUH, COZIEpPrKaILUX JIOTapU(PMBI.

Jlorapudmuueckrie ypaBHeHusi. OCHOBHbIE MeTO/IbI pellleHuUs Iorapu(pMUUeCKUX YpaBHEHUM.

OcHoBHbIe  TpUroHOMeTpHueckre (opmysbl. I[IpeoOpa3oBaHMe  TPUTOHOMETPHUUECKUX
BbIpaKeHUii. PellleHre TPUTOHOMeTPUUEeCKUX YpaBHEHUH.

PemieHrie cucTteM JMHEMHbIX ypaBHeHWM. MaTpulla CHUCTeMbl JIMHEWHBIX YpaBHEHUI.
Omnpefienutenb MaTpuULibl 2X2, er0 TeOMeTPUUYECKUN CMBICT U CBOMCTBA; BbIUMC/IEHHE er0 3HaUeHMUs],
rpYMeHeHUe OmpeJiesTuTess [Jisl pellieH|s] CUCTeMbl JIMHEMHbIX ypaBHeHUH. PellleHre npuKiagHbIX
3ajjau C TOMOLIbI0 CUCTEMbl JIMHEWHBbIX ypaBHeHuW. VcciefoBaHWe TOCTPOEHHOW MOJenu C
TOMOILIbI0 MaTPUL] U OTIpejieuTes1ei.

[TocTpoeHre MaTeMaTH4YeCKUX Mojesiell peasibHOM CUTyalldd C TOMOLIbI0 YpaBHEHWM U
HepaBeHCTB. [IpriMeHeHWe ypaBHEHUI M HepaBeHCTB K pellleHHI0 MaTeMaTUYecKuX 3aZiau M 3ajay
13 Pa3/IMYHBIX 00J1acTeil HayKy U peasibHOW >KU3HU.

CucTemMa U COBOKYITHOCTb YDPaBHEHUI M HepaBeHCTB. PaBHOCH/IbHbIE CUCTeMbl U CUCTEMbI-
cnefcTBuUsl. PaBHOCU/IbHBIE HEDABEHCTBA.

Otb6op KOpHel TPUrOHOMETPUYECKUX YPaBHEHWH C TIOMOIIbI0 TPUTOHOMETPUUYECKOM
OKDPY>XKHOCTH. PellieHre TpUroHOMeTpHUUeCKUX HEPaBeHCTB.

OcCHOBHbBIE MeTO/Ibl pellieHHs TToKa3aTeTbHbIX U JIorapu(MUUYeCKUX HePaBeHCTB.

OcHOBHbIE METO/bI pPellieHusT UppaliMOHaIbHbIX HEPaBEHCTB.

OcCHOBHbIE MeTO/bl PellleHHs CUCTeM M COBOKYITHOCTEH pallMOHabHbIX, UPPal[MOHa/bHBIX,
roKasare/bHbIX U Jorapu(PMUUeCKUX YPaBHEHUM.

YpaBHeHUs1, HepaBeHCTBA U CUCTEMBI C TlapaMeTpaMH.

[TprMeHeHVe ypaBHEHUIA, CICTeM U HEpaBeHCTB K PelleHUI0 MaTeMaThyeckKuX 3afiau U 3azau
13 pa3/IMYHbIX 00/1acTell HAyKu U peasibHOM KU3HU, UHTepIPeTaLys Mo yYeHHbIX pe3y/IbTaToB.
DyHKIUM ¥ rpaduKu

e (CBo0OJHO OMNEpUpOBaTh TMOHATHSAMHU: (PYHKLMS, CHOCOOBI 3afaHusi (PYHKLUWHW; B3aUMHO
obparHble (YHKIMM, KOMMO3ULMs (GYHKOMMA; rpaduk QyHKUWUW; BBITOIHATE 3JeMeHTapHbIe
ripeoOpa3oBaHusi rpaMKOB QYHKIHA.

e (CpobOomHO oOrMepupoBaTh TMOHATUSAMU: O0ACTh OMpefe/eHdss W MHOXKECTBO 3HaueHH
byHKIUY, HyU QYHKLUWN, TPOMEXXYTKH 3HAKOTIOCTOSTHCTBA.

e (CBo0O0fHO OMEpUpoOBaTh TOHATUSIMM: YETHbIE W HEUETHble (YHKIUH, MepUOANUeCKHe
GyHKI[UM, TIPOMEXYTKA MOHOTOHHOCTU (YHKIMM, MaKCUMyMbl U MHUHUMYMBI (GYHKIUH,
HauboJibIllee ¥ HaMeHblllee 3HaueHWe HYHKLUM Ha TPOMEXKYTKe.

e (CBo0OZHO OMEpUpOBaTh TOHATUSMU: CTereHHas (YHKUUS C HATypaJbHbIM U LeJIbIM
roKasaresieM, rpauK CTereHHOW (YHKIMM C HaTypa/lbHbIM U Lie/IbIM M0Ka3aTesieM; rpaduk KOpHs
n-o¥ cTerieHu Kak (yHKLWK 00paTHOM CTereHu C HaTypasIbHbIM TIOKa3aTeseM.

e OmepupoBaTh TIOHSATUSMU: JIMHEWHas, KBaZipaTWUuHas W [pOOHO-/TMHelHasi (QyHKIUY;
BBITO/THATh 3/IeMEeHTapHOe MCC/leloBaHNe U MOCTPOeHUe UX rpadrKoB.



e (CBo0O0OJHO OIEpUpOBaTh TOHATUSMU: TOKa3aTe/lbHass W JiorapudMuueckas (QyHKLUUH, WX
CBOMCTBa U rpadyKU; UCTI0/Ib30BaTh WX IPAPUKU [JIs1 pellieHUs] ypaBHeHU.

e (CBo0O0gHO oOmepupoBaTh TOHATUSMU: TPUTOHOMETPUUEeCKasi OKDY>KHOCTb, OIpejieieHue
TPUTOHOMETPUUECKUX (PYHKLIMIA UMC/IOBOTO apryMeHTa.

¢ Vcrnonb3oBath rpaduku GYHKLIMM A5 UCC/IeJOBaHUS MPOLIECCOB M 3aBUCUMOCTEH Tpu
pellleHnH 3a/jau U3 JIPYTMX yueOHBIX TIPeMETOB W peaslbHOM >KW3HH; BbIpaXKaTb (HOpMyJ/amMH
3aBUCHMOCTU MeXY BelTMUMHaMHU.

e Crpouth rpadmKyd KOMITO3ULIMK (PYHKLUNA C TIOMOIIBIO 37IeMEHTAapHOT0 UCC/Ael0BaHUS U
CBOWCTB KOMITO3ULIMY ABYX (DYHKLIMIA.

e CTpouTbh reoMeTprueCcKHe 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH.

¢ (CB000/HO OMEPUPOBATH TIOHATUSAMHU: TPaUKH TPUTOHOMETPUUECKUX (DYHKITHIA.

¢ [IpumeHSTb (PYHKLIWH A/ MOJeTUPOBAHUS U UCC/IeI0BaHMUs PeabHBIX MPOLECCOB.

Copepxanue:

OyHKIUA, Crocobbl 3a7aHus  (QyHKIMM. B3auMHO oOpatHble GyHKIMU. KoMITO3uUIys
¢byukuuid. I'paduk byHKIMU. DneMeHTapHbIe Mpeobpa3oBaHust TPadUKOB (PYHKI[HIA.

OO6sacTh ompefiesieHUs] U MHOXKECTBO 3HaueHWM (yHKUuU. Hym dyHkimu. [IpoMexxyTKu
3HaKOMOCTOsIHCTBA. Ué&THble W HeuéTHble (GyHKUUU. [lepuoanueckve GyHKUMK. [IpoMexyTKu
MOHOTOHHOCTH (PYHKIUH. MakKCHUMyMbl ¥ MUHUMYMbI (QyHKIuK. HaubOonbliiee ¥ HauMeHblIiee
3HaueHUs1 PYHKLIMKA Ha TIPOMEXYTKE.

JIuHeliHasi, KBaJ[paTUUHast U ApoOHO-TMHEeHHass (QYyHKI[UU. DjieMeHTapHOe HCC/e/JoBaHue U
TOCTPOeHre X rpadUKoB.

CrerieHHasi (YHKIUSI C HaTypajJbHbIM U Ie/lbiIM TIOKa3aTesieM. Eé cBoiicTBa u Tpaduk.
CroiictBa U rpadvK KOpPHS N-OM cTereHW Kak (YHKIMM OOpaTHOM CTereHW C HaTypaJbHbIM
roKa3aTeJsieM.

[TokasarenbHass U jorapudmMuueckass QyHKLUM, UX CBOMCTBAa U rpaduku. Vcronb3oBaHue
rpadukoB QyHKLIUM JJis pellieHus] ypaBHeHUH.

TpuroHoMeTpuueckass  OKDY>KHOCTb,  OTpefieJieHue  TPUTOHOMETPUYECKUX  (GYHKLMI
YKMCJIOBOTO apryMeHTa.

@DyHKIMOHaNbHbIE 3aBUCHMOCTU B peasbHbIX Mpolieccax M siBeHUsX. I'padmky peasbHBIX
3aBUCUMOCTEH.

I'paduk kommosuiuu GyHKIMA. ['eomerpuueckue o0pa3bl ypaBHEHW W HepaBeHCTB Ha
KOODP/IMHATHOM TIJTIOCKOCTH.

TpuroHomeTtpuueckre ¢GyHKLMH, UX CBOWCTBA U rpaduKy.

['padriueckue MeTOZbl pellieHUs] ypaBHEeHUI M HepaBeHCTB. ['padrueckue MeTOZbl pelleHus
3ajjau C apaMeTpamu.

HWcnonb3oBanve rpadukoB GyHKIUN [Ajis UCC/Ie[OBaHUs TIPOLIECCOB UM 3aBUCHMOCTeH,
KOTODbIe BO3HUKAIOT TP PeIlleHrH 3a/lad U3 APYTruX yueOHbIX MPeJIMETOB U peasbHOM KU3HM.
Hauana MaTeMaTH4eCcKOro aHaam3a

e (CpobOomHO oOrepupoBaTh TOHATHSIMU: apudmMeTHueckas U TeoMeTpuyecKas TPOrpeccus,
OeckoHeuHO yObIBaroIllasi reoMeTpuYecKasi MPOrpecCHsi; JTMHEHHBIA W SKCIOHEHIMAIbHBINA POCT,
(hopMya Cl0XKHBIX MPOLIEHTOB; UMETh MpecTaBleHre 0 KOHCTaHTe e.

® lcmosib30BaTh MPOTPeCCUU [I/Is pellleHUsl peasibHbIX 3a/jau MPUK/IaJHOTO XapaKTepa.

e (CpobOomHO oOmepyupoBaTh  TOHSATHSMU:  TIOC/I€[0BaTeNbHOCTb,  CMOCOOBI  3a/laHUs
roc/iefioBaTeTbHOCTeH, MOHOTOHHbIE U OTpaHUUeHHbIe TMOC/e[0BaTe/IbHOCTU; TTOHUMAaTh OCHOBBI
3apOXK/[eHHs] MaTeMaTHYeCKOT0 aHaIM3a Kak aHa/iri3a 0eCKOHeuHO MaJlbIX.

e (CBo0OOJHO OMEpUpOBaTh TMOHSATHUSIMHU: HETPepbIBHbIe (YHKI[UH; TOUKW pa3pbiBa rpaduka
(GyHKL[MM; acCUMITOTHI Tpadvka QyHKLWH.

e (CpobOomHO orepupoBaTh TOHATHEM: (YHKIMS, HerpepbiBHAas Ha OTpe3Ke; MPUMEHSTh
CBOWCTBA HeMpepbIBHBIX (PYHKLWU J/1s1 pellieHus 3a/au.

e (Cpo0OOJHO OMEpPUpPOBATh TIOHSATUSMU: TI€pBasg W BTOpas TIPOM3BOJHBbIE (YHKIIWH,
KacaresnbHasi K rpaduKy QyHKLUU.

®  BbIUKC/ISTh TPOM3BOAHbBIE CYMMBI, IIPOU3BEIeHUSs], YaCTHOTO ¥ KOMIIO3ULIUU IBYX (DYHKILIUIA;
3HaTh MPOM3BO/HbIE 3/IeMeHTapHbIX (QYHKI[UH.

® lcrnosib30BaTh TeOMeTpUUYECKU U PU3NUeCKU CMBIC/T TIPOM3BOHOM ZIJis pellieHus 3a/iau.

e lcrnonb30BaTh TMPOW3BOJHYIO [Jisi HWcCclefoBaHUs (GYHKLUM HA MOHOTOHHOCTb U
9KCTPEMYMBI.



¢ Haxoguth HauboJiblllee ¥ HaMeHblllee 3HaUeHUst (YHKIMY HelpephIBHOM Ha OTpe3Ke.

¢ lcmosib30BaTh TMPOW3BOHYIO A/ HAaXOXKIEHUs HaWIyulllero pellieHus B TPUK/IAJHBIX, B
TOM 4YMC/ie COLMalbHO-9KOHOMUYECKUX, 3ajauax, /[Jisi OrpejeseHUs] CKOPOCTM U YCKOpEeHUs
riporiecca, 3aIaHHOTO OPMYJION UM TPAPUKOM.

e (CB000/HO OTEpUpPOBATh TIOHATUSIMU: IepBoOOpa3Hasi, Orpe/ie/IéHHbI UHTerpat; HaXOAUTh
nepBooOpa3Hble  37IeMEHTApHBbIX  (QYHKIUHA ©M  BBIUMCIASITL  WHTErpaa  mo  ¢opmyJe
HrroTona—/IelibHuria.

e HaxoJuTb IJIOIIAH MJIOCKUX (GUTYP U 00BEMBI TEJT C TIOMOIIbIO MHTErpaJia.

e lmeTh mpejAcTaB/ieHWe O MaTeMaTUUeCKOM MOJe/JMPOBAaHWM Ha TMpHMepe COCTaBJ/ieHUs
IuddepeHMaTbHBIX YpaBHEHUH.

¢ Pemarh mpuKIaZHble 33/aud, B TOM UHMC/Ie COLMATbHO-3KOHOMUUECKOTO U (PU3MuecKoro
XapakTepa, Cpe/ICTBaMU MaTeMaTHUeCKOro aHasi13a.

Copepxanue:

[TocsiemoBaTelbHOCTH, CTIOCOOBI 3a/jaHUsl TIOC/IeIOBATebHOCTEeH. MeToz MaTeMaTh4yecKOM
WHAYKUUU. MOHOTOHHBIE W OrpaHWYeHHble TOC/Ae0BaTeNIbHOCTU. VICTOpUSI BO3HUMKHOBEHMS
MaTeMaTUYeCKOro aHaiM3a Kak aHair3a 0eCKOHeUHO MaJibIX.

ApudmeTtrueckasi U reoMeTpruUecKast porpeccur. beckoHeuHo yObIBatoIliasi reoMeTpruuecKast
nporpeccusi. Cymma OeCKOHEeUHO yObIBarolleli reoMeTpUUeCKOM TNporpeccuu. JIMHEMHBIM |
9KCIMOHeHLManbHbIA pocT. Unciio e. dopMyna C/0KHBIX MPOLEHTOB. Vcro/ib30BaHre POrpeccumn
JU1sl pellieHysl peaslbHbIX 3a/lau MPUK/IaJHOTO XapakTepa.

HenpepriBHble (YHKI[MM U UX CBOMCTBAa. TOUKM pa3pbiBa. ACUMITOThI IPadUKOB (PYHKLIUM.
CrotiicTBa (PyHKLMI HerpepbIBHBIX Ha OTpe3Ke. MeToJ WHTEpPBAJIOB i pellieHUs HepPaBeHCTB.
[TpriMeHeHre CBOMCTB HerpepbIBHbIX (PYHKLIUM JJ1s pellieHus 3a/au.

[TepBas u BTOpasi Mpou3BoHbIe (PpyHKUMU. OnpejesneHre, reOMeTpUUeCKU U (U3rUeCcKuii
CMBIC/T IPOU3BO/IHOM. YpaBHeHUe KacaTe/lbHOU K rpaduKy (pyHKLUH.

[Tpou3BogHbIe 3/eMeHTapHbIX (QyHKUMNA. [Ipon3BoAHAas CyMMBI, TIPOM3Be/jeHUs, YaCTHOTO U
KOMITO3ULIMU (PYHKLIUIA.

[TpyMeHeHHe TIPOM3BOJHOM K MCC/IeZOBaHMIO (PYHKIIMM Ha MOHOTOHHOCTb U IKCTPEMYMBI.
HaxoskzieHrie HaMOObILIETO ¥ HAaMMEHBIIIero 3HaueHH  HeTrlpepbhIBHOU (DYHKIMU Ha OTpe3Ke.

[TprMeHeHe TIPOU3BOHOM /IJIsl HAXO0XKAEeHUs HAUTyUIllero pelieHus: B MPUK/IaAHbIX 3a/lauax,
JI71s1 oTIpe/iesieHrsi CKOPOCTH U YCKOPeHHsI TIpoLiecca, 3alaHHOr0 JOpMYJIOi WK rpa(UKoM.

[TepBooOpa3Hasi, OCHOBHOe CBOWCTBO TIiepBOOOpa3HbiX. IlepBooOpa3Hble 371eMeHTapHBIX
¢byskumid. [TpaBuia HaX0XKAeHUsS TTepBOOOPa3HbIX.

WuTerpan. I'eomeTpryeckuii CMbIC/I MHTerpasna. Beruncienre onpefie/IéHHOr0 UHTerpasia mno
dbopmyne HetoroHa—1JlelibHMIIA.

[TpyMeHeHWe WHTerpasa /s HAaxXOXKAEHWS IUIOMIa/iel TIoCKUX Guryp U o0bEMOB
reoMeTpUUeCcKUXx TeJl.

[Tpumepnl petieHuii quddepeHIMATBHBIX ypaBHeHHN. MaTeMaThueckoe Mo/e/MpoBaHUe
peasibHBIX MPOLIECCOB C TTOMOLIIbIO A epeHIanbHbIX yPaBHEHUH.

MHo>xecTBa H JIOTHKA

¢ (CB000/1HO OMEPUPOBATH TIOHSATHUSIMU: MHOKECTBO, OTlepaliviy Haji MHOYKeCTBaMHU.

¢ lcmo/sib30BaTh TeOPETUKO-MHOKECTBeHHBIH armapar Jijisi OMKUCaHWsl peabHbIX TPOLIeCCOB U
SIBJIEHUM, TP PelleHUH 3a/jau U3 IPYTUX yueOHBIX MpeIMeTOB.

e (CBo0OZHO OMepUpoOBaTh TOHATHSMH: OIpeZie/ieHHe, TeopeMa, ypaBHeHHe-CIefCTBUe,
CBOMCTBO MaTeMaTHUeCKOT0 00beKTa, /I0Ka3aTelbCTBO, PABHOCU/TbHBIE YDABHEHUS] U HEPAaBEeHCTBA.

CopepxaHue:

MHOXXeCTBO, orepalid HaJi MHOXKeCTBaMHW M WX CBOWCTBa. [Iuarpammbl Oiinepa—BeHHa.
[IprMeHeHHe TeOpeTUKO-MHOXKECTBEHHOI'O arirapara /Jjs OMNMCaHUsl peasibHbIX TPOLeCCOB U
SIBJIEHUM, TP PelleHUH 3a/jau U3 IPYTUX yueOHBIX MpeIMeTOB.

OrmpefesieHre, TeopemMa, CBOMCTBO MaTeMaTUYeCKOTO0 O00BeKTa, CIe[CTBHe, /[0Ka3aTebCTBO,
PaBHOCU/IbHbIE YpaBHEHUSI.

1.2.2. TInanupyemble pe3ynbTaTbl OCBOeHHs 00Ieo0pa30BaTe/ILHOTO TMpejgMeTa B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHHe TipegMeT uMeeT Tipu opmupoBanuu u pa3eutur OK u ITK:



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIUH

I[InaHupyemMble pe3y/ibTaThl 00yUeHHs

Oomue

JucnuninHapHble (IpegMeTHbIe)

OK 01 BribupaTh
CrIoCo0ObI pereHust
3azay
rpodeccroHaTLHOM
NesaTe/IbHOCTU
MPUMEHUTETHHO

K pa3/IMUHbIM
KOHTEKCTaM

- cpopMUpOBaTh IPaXk[AHCKYIO
MO3ULIMI0 00YYaroIerocss Kakl
AKTUBHOI'O W OTBETCTBEHHOIO
yjieHa POCCHIICKOTO 00I1[eCTBa;
- FOTOBHOCTb K I'YMaHUTapHOU
11 BOJIOHTEPCKOM /IesiTe/TbHOCTH;
- OCO3HaThb JIMUHBIA BKJIaJ B
[MOCTPOEHUU YCTOMYUBOIO
Oy AyLero;

- chopMHpoBaTh
MHPOBO33peHus,
COOTBETCTBYIOLIIEr0
COBPEMEHHOMY
pa3BUTHS

YPOBHIQ
HayKH u
00111eCTBeHHOM TIPaKTHKH,
OCHOBAaHHOTO  HAa  /IMAJIOTe
Ky/JbTyp,  CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOEro MecTa B
MO/TMKY/IbTYDHOM MHPE;

- CaMOCTOSITE/TBHO
(bopMynrpoBaTh 7
AKTya/M3upoBaTh  TpobJieMy,
paccMaTpuBaTh ee
BCECTOPOHHE;
- BHOCHTH
esATeTbHOCTb,
COOTBETCTBUE pe3y/IbTaToB
[le/isIM,  OL|EHUBATh  PHUCKHU
MOC/Ie/[CTBUH JesTe/TbHOCTY;

- pa3BuBaTb  KpEaTHBHOE
MBILLJIEHWe  TIPH  pelleHu!
PKI3HEHHBIX TIP00/IeM;

- CIIOCOOHOCTb U TOTOBHOCTH K

KODpPEeKTUBbI B
OLI€HMBATH

CaMOCTOATE/IbHOMY TMMOUCKY]|
METO/JO0B pelnieHusl
[TDAKTUUYECKHX 3a4ad4,-
[TPUMEHEHWTIO Pa3/IMUHBIX]

METOZIOB TI03HAHUS;
- CTaBUTb W (OPMYJ/IMPOBATH

COOCTBEHHbBIE 3a/jauu B
0Opa3oBaTe/TbHOM
MesTeTbHOCTH W YKU3HEHHBIX
CUTYaLUsIX;

- yMeTb UHTerPUPOBaTh 3HAHUS]
13 Pa3HBIX TIpeIMETHBIX
o0JacTeis;

- BBIJBUraTb HOBBIE U/IEH,
rpeijiaraThb OPWUTI'MHA/bHbIE
MOAXO/bl U PEIIEeHHUS;

- HUMeTh BHYTPEHHIOI)
MOTHBALIUIO, BKJTFOUAOIIYHO

B/aJileTb ~ MeTOJAaMM  [l0Ka3aTesbCTB,
QIrOpUTMaMHM  pelleHWs  3ajay; yMeHHe
(hopMy/IMpOBaTh OIpefie/leHus, akCUOMbl U
TeopeMbl, TMPUMEHATb  HUX,  [POBOJWTH
lOKas3aTe/lbHble  pacCyX[eHus B  Xoje
pelLeHus 3a7a4;

- yMeTb OIlepupoBaTh MOHATUSIMMU: CTelleHb
uKcsa, jorapum urcia; yMeHUe BBIOJHSATh
BbIUMC/IEHHe 3HaueHUM U mpeoOpa3oBaHusy
BbIp&)KEHUI CO CTereHsIMHM U Jiorapugmamuy,
npeobpa3oBaHUs [ poOHO-palOHabHBIX]
BbIDa)KEHUM;

- yMeTb BbIOWpaTh MOAXOISLMM H3y4YeHHbIH
MeTOJ, /JI1 pelLleHusl 3aJaud, paclio3HaBaTh
MaTeMaTHuecKue (akTbl M MaremMaTH4yecKue

MOJIe/Id B TIPUPOAHBIX U OOIIeCTBEHHBIX
SIBJIEHUSIX, B HMCKYCCTBe; yMeHHe TMPUBOJUTH
[pUMepbI MaTeMaTHUYeCKUX OTKPBITHH
POCCUMCKOM UM MHPOBOM MaTeMaThuecKou
HayKU.

- yMeThb OTepUpoBaTh TIOHSATHUSIMHU:
MHOYKECTBO, TOZIMHO>KECTBO, OIepaliy Hajl
MHO>KeCTBaMU; yMeThb WICTIO/b30BaTH|
TeOPEeTUKO-MHOXKeCTBEHHBIM  armapar /11|

OIMKMCaHKA peajIbHBIX IIPOLEeCCOB U SBNIEHUN U]

[py pellleHUH 3ajay, B TOM UUC/Ie U3 JpPyrux
yueOHBIX IIpeZIMEeTOB;

- yMeTb OTepHupoBaTh TIOHSATUSIMU:
HaTypa/bHOe YMCIIOo, Lie/loe YHC/I0, OCTaTOK I0
MOJYJTHO, paLMoHaIbHOe YHCJIO,
VppaLioHaIbHOe YKCJIO, MHO>KeCTB3
HaTypa/IbHbIX, L{e/IbIX, paLMOHA/bHBIX,

[1eMICTBUTE/IbHBIX YMCesT; YMeTb HCII0/Ib30BaTh
MPU3HAKK JeJTUMOCTH, HAUMEHBIINN OOIIHiA
nesiuTeNlb U HauMeHblllee 00Illee KpaTHOE;
yMeTb OrepupoBaTh TOHATUSIMU:
KOMIIJIEKCHOE 4YUCIIO, COTIPSDKEHHBIE)
KOMIT/IEKCHbIE UHWC/Ia, MOAY/JIb M apryMeHT
KOMIIJIEKCHOT'O UMCJIa;

-yMeTb  IPOW3BOJAUTH apumeTHUyecKue
NeCTBUSL  C  KOMIUIEKCHBIMU — UYMC/IaMU;
[PUBOAUTH NpUMepbl VICTI0/b30BaHus|

KOMII/IEKCHBIX UMCe;

- yMeTb MO/le/IMpOBaTh peasbHble CUTyalUU
Ha  s3bIKe MaTeMaTHUKW; COCTaBJIAATH
BbIpa)KEHHUs, ypaBHEHMs, HepaBeHCTBa M UX|
CHUCTeMbl I10 YC/IOBUIO 3a[aud, UCC/Ie/0BaTh
[OCTPOEHHble MOJe/Nu C HCIO/Ib30BaHUEM|
arnrapara  anre6peol, VHTepIpeTUpOBaTh
[10/TyYeHHBI pe3y/bTar; CTPOUTH|
MaTeMaTHYeCKue  MoOJeld  C  TOMOILBIO




CTpeM/IeHHe K  JIOCTH)KEHUIO
[e/ld W yCrexy, ONTUMH3M,
MHUIMaTUBHOCTD, yMeHHue|

meiicTBOBaTh, UCXO/sI M3 CBOMX
BO3MOXXHOCTeH

reoMeTpUUeCKUX MOHATUN Y BeJIMUMH, pellaTh
CBs3aHHble C HUMM [paKTUYeCcKue 3azauy;
COCTaB/IATh  BEPOSITHOCTHYXO  Mofenb U
VHTEpPIIPeTUPOBAaTh TI0/yUeHHbIA pe3yJbTar;
pellaTh TNpUK/IaJHble 33laud  CpefCTBaMU
MaTeMaTUYeCKOro aHaausa, B TOM YHUCIIe
COLIMa/IbHO-95KOHOMMUECKOT0 U (PU3HUecKoro
XapakTepa

OK 02 Ucnonb3oBatb
COBpeMeHHbIe
Cpe/JiCTBa MOMCKa,
aHav3a u
MHTepIipeTaluu
H(OopMalv, U
VH(bOpMallOHHbIe
TeXHOJIOTHU [I/Is
BLITIOJTHEHUS 3a/1a4
rpogeccruoHa/bHOU
esiTe/IbHOCTH

- YMETH BSaHMOAEﬁCTBOBaTB q

COLMa/IbHBIMA WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLUSIMHY|
1 Ha3HaUeHeM;

- CIIOCOOHOCTb  OIIeHMBATH|
CATyalldl0 ¥ TIpPUHUAMATH
0CO3HAHHBIE pelLeHus,
ODHEHTHPYSICh Ha MOpAaJbHOA
HpPaBCTBEHHbIE ~ HOPMBI U
LIeHHOCTH;

- TOTOBHOCTb K  TpYAY,
0CO3HaHHe L[eHHOCTH|
MacTepCTBa, TPYAOmo0ue;

- TOTOBHOCTb K aKTHBHOMH
nesaTeIbHOCTU
TeXHOJIOTHUeCKOM H
COLIMA/TIbHOM  HAIpaB/I€HHOCTH,
CII0COOHOCTh ~ MHHUILUMPOBATH,
M/1IaHUPOBaTh 7
CaMOCTOSITE/TBHO ~ BBITIOJIHSTH)

TaKYIO JeATe/IbHOCTD,
- [10/1y4dTb HOBbI€ 3HAHHUA, €r'0

MHTepIpeTaruy,
rpeobpa3oBaHuI0 y
MPUMEHEHUI0 B Pa3/IMYHBIX
yueOHBbIX CHUTyaLusix, B TOM

UKCIe TIPU CO3JaHUM yueOHBIX
11 COLJMa/IbHBIX [TPOEKTOB;

- BBISIB/IATh TIPUYUHHO-
C/le/ICTBeHHbIe CBSI3U Y
AKTya/lu31poBaTh 3ajauy,
BbI/IBUraTh TUITOTe3y ee
pelleHsl, HAXOJUTb apr'yMeHTh]
I JOKasaTe/bCTBa  CBOMX
yTBEpKAeHUH, 3a/1aBaTh|
rapameTpbl U KPUTEPUU
pelLleHus;

- B/1aJleTh HaBbIKaMH

rmosiyueHuss HWH(OpMaIUU U3
MCTOYHUKOB Da3HbIX THIIOB,
CAMOCTOSITE/TLHO OCYII[€CTBJISITH|
TMOWCK, aHasm3,
CHCTeMaTHU3aLUI0 Y
MHTeprpeTalyo  HWHbopMaLy
pPa3IMuHbIX BUZOB U  (opMm

rpe/CTaB/IeHuUsI;
- HWCTO/b30BaTh  CPEJICTBA
HGOPMAaLIMOHHBIX 51

- yMeTh orepupoBaTh TIOHSATUSIMU:
paLMoHambHast — (QyHKLUs,  ITOKa3aTesbHasy
dbyHKIuS, CTereHHast byHKIMS,
morapudmMuueckast byHKLYS,
TPUrOHOMeTpUUeckre (GYHKIMU, OOpaTHbIE
(GyHKLMY; ~ yMeHWe — CTpouTh  rpaduku

M3yuyeHHbIX (QyHKLMIA, UCI0/Ib30BaTh TpaUKy|
NPy M3y4YeHUM TIPOLECCOB M 3aBUCHUMOCTEH,
MpY PpelleHny 3afiady W3 APYTUX Y4eOHBIX|
npefMeTOB M 3ajau U3 peasbHOM JKW3HY;
BbIpa)KaTh (HOPMy/IaMH 3aBUCHMOCTUA MEXKAY)
Be/IMYHAMUY;

- YMeTb OIeprpoBaTh MOHATUSAMU: TOXKECTBO,

TOXK/leCTBeHHOe TpeoOpa3oBaHNe, YpaBHEHMUE,
HepaBeHCTBO,  CUCTeMa  YpaBHEHUH U
HEepaBeHCTB, PAaBHOCW/IBHOCTb YpaBHEHUH,
HepaBeHCTB U CHUCTeM, paljlOHaJbHble,
VppalliOHa/IbHbIe, N0Ka3aTeJsIbHble,
CTereHHble, norapupmuueckue,
TPUTOHOMeTpUUYeCcKHe ypaBHeHMs,

[HEPABEHCTBA U CUCTEMBI;
-YMeTb pe€llaTb YpdBHEHHsI, HEPdABEHCTBaA U
CHUCTEMBI C IIOMOIIBIO PA3/IMYHBIX IMIPUEMOB;

pellaTh ypaBHeHMs], HePaBeHCTBA U CUCTEMBI C
rapaMeTpoM; NIPUMEHSTh ypaBHeHUs,
HepaBeHCTBAa, MX CHUCTeMbl /Uil peLleHHUs]

MaTeMaTUUeCKUX 3aZiau U 3a7lau U3 pa3/IMuHbIX
06/1acTell HayKH U peaibHOM >KU3HM;
- yMeTh CBOOOZIHO OTEpUPOBATh TOHSATHSIMU:

IBIDKEHUe, riapa’uie/ibHbINA repeHoc,
CUMMeTpHsI Ha TJIOCKOCTU U B TIPOCTPAHCTRBE,
MIOBOPOT, ripeobpa3oBaHye noz06us,

o/100HbIe GUTYPBI;
-yMeTh pAacrio3HaBaTb paBHble U TOJ00HbBIE

(burypbl, B TOM uMcC/ie B IPUPOJie, UCKYCCTBeE,
ApXUTEKTYPe;

-yMeTb  HWCIO/b30BaTb  reOMeTpUYecKHe
OTHOLLEHWs,  HaxOAUTb  reoMeTpHUYecKHe

Be/TMUWHBI ([/IUHA, YTOJI, TUIOU[A/lb, 0ObeM)
Mpy pellleHWd 3aJau U3 JpYrux ydeOHbIX
[pe/iIMeTOB U U3 peaibHOM >KU3HU




KOMMYHHKALIMOHHBIX

TeXHOJIOT U B pellieHuH|

KOTHUTHBHBIX,

KOMMYHUKaTUBHBIX 7|

OpraHW3al[MOHHBIX  3alay (|

cobsrojeHreM TpeboBaHMi

SPrOHOMUKH, TeXHUKY|

0e30I1acHOCTH, TUTHEeHBI,

pecypcocOepe>xeHusi, TPABOBBIX|

1 STUYeCKUX HOPM, HOPM

rHGMOpMaLMOHHOM

0e30I1aCHOCTY;

- B/IafieTb HaBbIKAMU paCIIO3HABaHMUs

M 3amuThl  WHGbOpMaLUY,

MHGMOpMaLMOHHOM

6e301acHOCTU JIMYHOCTH
OK 03 [nanuposats | FOTOBHOCTH K- yMeTb OIIepHupoBaTh [TOHATUSIMU:
1 peasii30BbIBaTh CAMOBBIDa)KEHWIO B pasHbIX|paljMOHaJIbHbIE, vppalloHasbHbIe,
CcoOCTBEHHOE BUIAX HCKYCCTBa, CTpPeMJ/IEHHE[IOKAa3aTe/bHbIE, CTeTeHHbIe,
npodeccroHaabHOe U [TPOSIBISITH KauecTBayiorapudmMuyeckue, TPUTOHOMEeTPUYECKHe
STUUHOCTHOE TBOPUECKOU JIMUHOCTH; ypaBHEHUsI ¥ HepaBeHCTBa, UX CUCTEMBI;
pa3BUTHE, - UMeTb WHTepecC K pa3/n4yHbIM- yMeThb OTepUpoBaTh TIOHSATHUSIMHU:
MpeArpUHUMaTeNbCK [chepam  mpodeccuoHaTbHOMMHOTOrPaHHUK, CeUeHHe MHOTOTPaHHUKA, KYO0,
VIO [1esITeJIbHOCTh B [IesITe/TbHOCTH, yMeHue[apasuiesnernuries, pru3Ma, nupaMmusa, Gurypal
npodecCUOHATBFHON  [COBepIiaTh 0CO3HAHHBIM BHIOOPM TOBEPXHOCTb BpAIlleHUs], IUIUH/AD, KOHYC,
cdepe, UCTIOB30BaATh [OYAYILIEH npodeccuun viimap, cdepa, ceueHus (QUrypbl BpalljeHus,
3HAHUS I10 peann30BbIBaTh  COOCTBEHHBIGIIOCKOCTh, Kacaromascs cdepbl, WIUHIPA,
(brHaHCOBOM DKI3HEHHbIe T/IaHBLKOHYCa, TUIOLIalb TOBEPXHOCTH ITHUPaMU/IbI,
rPaMOTHOCTH B FOTOBHOCTb M CIOCOOHOCTH K[IPU3MBbI, KOHYCA, [WIHH/IPA, TI0MIaAL Chephl,
Pa3/InYHbIX 00Opa3oBaHMIO nobbem Ky0a, MIPSIMOYTOTbHOTO
PKU3HEHHBIX camMo00pa30BaHHIO Ha[lapa/yiesienurieia,  MUPaMU/bI,  [PU3MBI,
CUTYyaLUsX MPOTSPKeHUU BCel »KU3HU; L[WIMH/IPA, KOHY(Ca, 11apa; yMeHHe,

- aHa/IM3MPOBaTh M0JyUYeHHbIE B
xoze pelleHust 3ajauy]
pe3y/bTarhl, KPUTUYECKU
OLleHMBaTb WX [OCTOBEPHOCTb,
[IPOTHO3MPOBAaTh H3MeHeHNHe B
HOBBIX yC/IOBUSIX;
CaMOCTOSITE/IbHO COCTaB/ISITh
[laH pellleHHs TpoOsieMbl C
yueToM HMMeOIIMXCS PecypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U
rpeArnouTeHUM;

yMeTb OLleHHWBaTb PHUCKU M|
CBOEBPEMEHHO NIPYHUMATH
pelLleHus TI0 UX CHWKEeHUIO;
chopMupoBaTh TIpU3HaBaTH
CBOe IpaBO U MpaBO JPYIUX
UTFOZTeld Ha OIIMOKM.

1300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH|

BpallleHNs], UX CeYeHUs] OT PYKH, C NOMOLLbIO
UepTEe)KHbIX WHCTPYMEHTOB M 3/1eKTPOHHbIX]
Cpe/iCTB; yMeTb paclio3HaBaTb CHMMETDHIO B
[POCTPaHCTBE; yMeThb pacrio3HaBarh
NpaBU/IbHbIE MHOIOIPaHHUKWY;

- yMeTb OTepupoBaTh TIOHSATUSIMU:
MpsSIMOYTOJTbHAs cucremMa KOOp/IMHAT,
KOOpAMHAThl TOUKH, BEKTOp, KOOpPJWHAThH]
BEKTOpa, CKa/IsIpHOe IIpOM3BefleHre, YroJl
MEeXJy  BeKTOpaMH, CyMMa  BeKTOpOB,

MpOU3BEe/IEHHe BEKTOpA Ha UMCJIO0; HaXOAUTh C
[OMOII[bI0 M3YUeHHbIX (OPMYJT KOODJUHAThI
cepeIMHbI OTPe3Ka, PaCCTOSTHUE MEXAY ABYMs
TOUYKaAMU;

- yMeTb CBOOOZIHO OIE€pPUPOBATh TMOHSATUSIMMU:
CcoueTaHue, TepecTaHOBKa, UKWC/IO0 COUYeTaHWH,
UKC/I0 TIepeCTaHOBOK; OMHOM HbIOTOHa;
-yMeTb MIPUMEHATh KOMOMHATOpPHbIE (haKThI U
pacCy>kJieHust /1S pellieHus 3a/1a4;

- YMeTb OI|eHHBaTb BEPOSITHOCTH peaslbHbIX]
COOBLITHIA;

-yMeTh OIepUPOBaTh TOHATHUSAMH: C/TyuaiiHasi
Be/IMUMHA, pacIpe/ie/ieHHe  BepOSITHOCTEH,




MaTeMaTH4ecKoe OXKU/IaHHe,
CTaH/lapTHOe OTK/IOHEeHUe
BeTMYMHB;

- yMeTb CBOOO/IHO OMEpUPOBaTb TMOHSATUSIMHU:
romaae GUrypel, 06bemM GUryphl, BeJUUHHA|
yr/1a, paccTosiHhe OT TOUKU [0 IJIOCKOCTH,
pacCTOsiHAe MEXKAy TPSIMBIMH, PacCTOSTHUE
MeXXly ~TUIOCKOCTSIMM, IIowjazAb  cdepol,
M/101[a/Ib TIOBEPXHOCTH TMHPaMUJbI, MPHU3MBI,
KOHYCa, LWIMHJPA, obvem Ky0a,
MPSIMOYTOJIBHOTO rapasiiesiernure/a,
MUpaMU/bl, TIPU3Mbl, LWIKWHAPA, KOHYCa,
[11apa; yMeHHe HaXOJUTb OTHOLIIeHHe 00BeMOB
noj00HbIX HUryp

qucrnepcusi U
Cy4yaiiHOM|

OK 04 DddexTrBHO
B3alMO/IeliCTBOBATh U
paboTaTh B
KOJIJIEKTHBE U
KOMaH e

TFOTOBHOCTb TIIPOTUBOCTOATH

11/1e0/I0T U1 9KCTPEMH3Ma,
HallMoHa/M3Ma, KceHodobouy,
TUCKPUMUHALIN 10|
COL[MA/IbHBIM,  PEJIUTHO3HBIM,
PacoBbIM, HaI[MOHA/IbHBIM
MpU3HaKaM;

- copMHpOBaTh HPAaBCTBEHHOE
CO3HaHue, 9TUYECKOro|
[TOBe/IeHNS;

- TOTOBHOCTb K  TpYAy,
0CO3HaHHE L[EHHOCTH

MacTepCTBa, TPYAOmo0ue;
- CTaBUTh MPOOIeMbI U 3a/jau,
TOTTy CKaFoIIHe
a/IbTepHAaTUBHbIE PelLleHMs;
B/IAJIETh Pa3/INYHBIMU
criocobamu ob1eHust u
B3alIMO/IeNCTBYS;
--apr'yMeHTUPOBAaHHO BeCTH
TMasor,  yMeThb  CMSrYarh
KOH(JIMKTHbIE CUTYaLUH;
pPa3BepHYTO U  JIOTHUHO
M3/1araTh CBOK TOUKY 3pPeHHsl C
MCTIO/Tb30BaHUEM  SI3BIKOBBIX
Cpe/iCTB;
COBMECTHasI [IesITe/TbHOCTD:
MOHMMaTh M WCIO/b30BaTH
MperMyII[ecTBa KOMaHIHOW U
VH/IMBU/yalbHOM paboThI;
BLIOMpAaTh  TEMaTUKy M
MeTO/Ibl COBMECTHBIX JeliCTBUH
C y4eTOM OOIIMX WHTEPEeCcoB U
BO3MOKHOCTEM Ka)KZOro useHa
KOJI/IEKTHBA;
KOOD/IMHUPOBATh y
BBLITTO/THATE PabOTy B YC/IOBUSIX
peanbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO
B3aUMO/IeHICTBUSI;
chopMrpoBaTh
YMeTH|

CAMOKOHTPOJIb,

- YMeTb OIlepUPOBATh MOHATHSAMU: C/IyYalHbIN
OIBIT W CjayyaliHoe COObITHE, BepOSITHOCTb
CJTy4aliHOTO COOBITHS;

- yMeTb CBOOO/IHO ONepHpoBaTh IMOHSATHUSMU:
CTereHb C TIie/IbIM TIOKa3aTeseM, KOpPeHb
HaTypa/bHOM CTeleHH, CTerneHb C
palOHa/IbHBIM ~ TIOKa3aTesieM, CTelleHb C
1eliCTBUTE/IbHbIM (BeleCcTBEHHBIM)
MokaszaresieM, JiorapugM UMC/Ia,  CHHYC,
KOCHHYC U TaHT'€HC ITPOM3BOJIbHOTO YHCIIa;

- yMeTb CBOOOJIHO OMEpUpOBaTh TMOHSATUSMHU:
rpabvk  QyHkuuu, obpaTHas — QyHKLWSA,
KOMITO3ULUsl (PYHKLUM, JvHelHass (QyHKLUS,
KBaZlpaTiyHasi GYHKLMS, CTereHHasi (QyHKLus
C LleJIbIM TIOKa3aTesieM, TPUTOHOMeTpUYeCKHe
(yHKI[MM, oOpaTHble TPUIOHOMeTpUYeCcKHe
(byHKLUH, TroKa3aresibHast u
noraprudmuueckass (GyHKLUHA; YMeTb CTPOUTH
rpaduku dbyHKUUH, BBITIOJTHSITH|
rpeoOpa3oBaHus rpadKoB QYHKIUI;

- YMeTb UCI0JIb30BaTh rpapuKy QPyHKLUN /715
M3yuyeHUs] TIPOLeCCOB M 3aBUCUMOCTEel IIpH
pelleHnur 3afauy M3 JIPYyTUX  y4eOHBIX|
npe/iMETOB M U3 peasibHOM >KU3HU; BbIpa)kaTb
(bopmynamu 3aBUCUMOCTH MEXKY)|
Be/IMUYHAMUY;
cB0OOIHO
UeTHOCTb

dbyHKLIMY,

OIepupOBaTb  ITOHATHUSMU:
(byHKLHY, NepUOJUYHOCTh
OrpaHUYEeHHOCThb byHKLMY,
MOHOTOHHOCTb (hyHKLMY, 3KCTpeMyM
¢byHKIUM, Haubonbillee W HauUMeHbILee
3HaueHUs] (PYHKLUM Ha TPOMEXYTKe; yMeTh
[POBOJUTH UCC/Ie[0BaHUe (PYHKLIMY;

- yMeTb WCII0/Ib30BaTh CBOWCTBA U IpauKy
dbyHKUUNA [y pellleHHWs  ypaBHEHU,
HepaBeHCTB W 33flad C [lapameTpaMmy;
1300pakaTh Ha KOOPAWHATHOW TIOCKOCTH|
MHO)KeCTBa pellleHU ypaBHeHU, HepaBeHCTB
11 UX CUCTEM;

- yMeTb CBOOOZIHO OIepHpOBaTh IOHSITHUSMMU:
TOUKa, IpsiMasi, IUIOCKOCTb, IPOCTPaHCTBO,
OTpe30K, Jy4, IJIOCKAM YroJ, [BYTrPaHHBIN




MPUHUMaTh  OTBETCTBEHHOCTH
3a cBOe TIoBe/ieHue,
CTI0COOHOCTH a/]alITUPOBATHCA K
SMOLIMOHAILHBIM ~ MU3MEeHEeHUSIM
I TIPOSIBISAITb THOKOCTh, OBITH
OTKPBLITEIM HOBOMY;;

- copMUpOBaTh COLMAJIbHBIE

HaBBIKH, BKJTFOUAFOII[He
CTI0COOHOCTh BBICTPAUBATH|
OTHOILIEHUS C IPyTUMU
UTFOIbMH, 3a00TUTHCH,
MPOSIBJISITH UHTEpeC y
pa3pellaTh KOH(JIMKTHI;

- chopmMHMpOBaTh  TIPUHSITHIE
MOTHBBI M apryMeHThl JIDYTHX
Tro/1e TpU aHasm3e

PEe3YyJ/IbTATOB AeATe/IbHOCTU

yroJ, TpexrpaHHbl Yros, IepeceKarolyecs,
rapasiieJibHble U CKpeLUBaroIiecs IpsiMble,
Mapajie/lbHOCTb W IepreHAUKYJ/ISPHOCTb
MpSIMBbIX W TUIOCKOCTEH, Yrod  MeXAY|
MpSMBIMM,  yroJl  MeXJy  IpsSIMOd U
MI0CKOCTbIO, YTOl MeXJAy IIJIOCKOCTSIMY;
YMeHHe MWCII0/1b30BaTh IPU peLleHud 3a7ayl
V3ydyeHHble (aKTbl U TEOpPEMbI [JIAHUMETPUY;
yMeHHe OLleHHBaTb pa3Mepbl O0BEKTOB B
OKpy>KalollleM MHpe; YMeTb OIepupOBarh
[OHATUSAMMU: MHOI'OTDaHHUK, ceueHue
MHOTOTPaHHUKA, MPaBU/IbHbIA MHOTOIPaHHUK,
rnpusma, nupamupzia, (urypa U MOBEpPXHOCTb

BpallleHWsl, LWIMHIDP, KOHyC, Miap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CeYeHUs KOHyca |
LWIMH/IPA, riapasiesibHbie ocM  WIH
OCHOBaHWIO, CeueHWe 1apa, IUIOCKOCTb,
Kacatoiasicss cdepbl, LWIMHIPA, KOHYCa;
yMeHHe CTPOMTb CedeHHe MHOTOTPaHHHUKA,
1300pakaTb ~MHOTOTDAHHUKH, QUTYphl U

[TOBEDXHOCTH BpAIlleHWsA, UX CeUeHNs, B TOM
qnciie C TIOMOIIBbHO 3JIGKTDOHHBIX CpPeACTB;

yMeHHe TIPUMEHSITh CBOWCTBQ|
reOMeTPUYECKUX  (GUIyp, CaMOCTOSATE/ILHO
(bopMy/IMpOBaTh  OMpefie/ieHHsI H3y4daeMblx]

(buryp, BbIIBUraThb T'UIOTE3bl O CBOWMCTBaxX U
Mpr3HaKax reoMeTprUYecKuX ¢uryp,
000CHOBBIBAaTh W/IM OMPOBEPraTh MX; YMeHHe
MpoBOAUTH  Kjaccupukauuwo  Guryp 1o
pa3/InYHbIM TMIpU3HAaKaM, BBITTOJTHSTH)
HeoOX0/JMMbIe /I0TI0JTHUTE/IbHbIE TTIOCTPOEeHUsI

OK 05
OcCy111ecTB/IATh
YCTHYIO U
MACEMEHHYIO
KOMMYHHUKAL[MIO Ha
roCy/1apCTBeHHOM
s13p1Ke Poccuiickoi
Dejepaliyy C y4eToM
ocobeHHOCTEH
COLIMA/IbHOTO U
KY/IbTYPHOT'O
KOHTEKCTa

- MPpUHATDb TPaAULIMOHHBIE
HallMiOHa/IbHEIE,
O6U.[€‘-I€J'IOB€‘-I€CKI/IG
T'YMaHUCTHUYECKHEe u

IeMoKpaThyecKue [JeHHOCTH;
- COBEpILIEHCTBOBATh S3bIKOBYIO
1 UMTaTe/NbCKYIO KYJbTYpPYy Kak|
cpeZCcTBa B3aUMO/IEUCTBUS
MeXy JIIOJbMU U TI03HAHUS]
MUpa;

- 0CO3HaTh L|EHHOCTH HayuyHOU
TesiTeIbHOCTH, TOTOBHOCTH
OCYILIeCTBJISITb [POEKTHYIO U
1CCie/OBaTe/IbCKYI0
esiTeNIbHOCTh  MHAUBUAYaTbHO
1 B TpYIIIie;
BHOCHUTD
1esiTeIbHOCTh,
COOTBETCTBUE pe3y/bTaToB
Lje/isiM,  OL[eHWBaThb  PUCKY]
M0C/1e[ICTBUM [1eiTeIbHOCTY;

- BJIaJIeTh HaBBbIKAMU y4eOHO-

KODpPEeKTUBbI B
OLI€HMBATH

1iCClle/loBaTe/IbCKOU Y
[MPOEKTHOMN JlesiTe/IbHOCTH,
HaBbIKAMU paspelleHus]

- yMeTb OIepUpoBaTh TMOHATUSAMU: CpejHee
apudMeTHueckoe, MeguaHa, Haubosbliee |
HaVMeHblllee 3HauyeHWsl, pa3Max, JUCIepcHs,
CTaHAApPTHOe OTK/JIOHEeHHe UMCJIOBOTO Habopa;
yMeHHe U3BJIeKaTh, VHTeprpeTUpOBaTh
MH(OpMAaIHIO, MpeCTaBIeHHYI0 B TabiMLax,
Ha [uarpammax, rpagMkax, OTpaKaroLly
CBOMCTBA peaslbHbIX MPOLECCOB W SBIEHWM;
Npe/CTaBIsATh HH(GOpPMALMI0 C IOMOLLBIO
a0 U avarpamm; VCCIIe/l0oBaTh
CTaTUCTUUYECKWe [JaHHble, B TOM UHC/Ie C
rprMeHeHHeM rpaduyecKux MeTOJ0B M|
5/1eKTPOHHBIX CPe/ICTB;

yMeTb OIepUpoBaTh IIOHATHSMM: TOUKa,
TJIOCKOCTB, NIPOCTPaHCTBO,
IBYIpaHHbII yrod, CKpelLMBatoILecs]|
rpsiMble, rapa’suie/sIbHOCThb Y
[eprieHAUKY/ISIPHOCTb MPSIMBIX U TJIOCKOCTEH,
YTOJ1 MeXXy IPSIMBIMU, YIOJT MeX/y IPSIMOM U
[7I0CKOCTBIO, YTOJl MeXAY IJIOCKOCTSIMH,
paccTossHMe OT TOYKM [0  IUIOCKOCTH,
paccTosiHue MeXJy IpsSMbIMU, PacCTOSTHUE
MeXXy TJIOCKOCTSIMU;

- YMeTb HCII0JIb30BaTh IIPU peLIeHuM 3a7ay
y3ydeHHble ()aKThbl U TeOpeMbl IJIaHUMETPUH;

npsiMasi,




pobJiem;

Co3ZaBaTh  TEKCThl B
pa3MYHBIX (hopMaTax C yueToM
Ha3HaueHUs WHQPOpPMALd |
Lle/IeBOM ayJUTOPUH, BbIOHpasd

ONTHUMAaJIbHYO (hopmy|
Trpe/iCTaB/IeHNs y
Bl3yaM3aLuy;

- BaJIeTh HaBBIKaMH
Mo3HaBaTe/bHOM  pediekcuy]

KAk OCO3HaHUsSI COBepIaeMbix]
MeMCTBUM W MBIC/IUTE/IbHBIX
MpoLIeCcCOB, UX pe3yJ/bTaTOB MU
OCHOBAHUM

yMeHHe  OLleHHBaTh 00BeKTOB
OKPY>KaroIlero Mupa;

- yMeTb CBOOOJIHO OMepUpOBaTh TMOHSATHUSMHU:
cpefiHee aprMeTHUeCKoe, Me/lMaHa,
HavOosblllee W HavMeHblllee  3HAueHWs,
pa3max, AUCIepCcusi, CTaHJApTHOe OTK/IOHEeHUe
/11 OMMCaHUsl YWC/IOBBIX JIaHHBIX; YMeTb
MCC/ieloBaTh CTaTUCTUUECKUe JaHHbIe, B TOM
uKc/ie ¢ IpUMeHeHHeM rpa(uueckux MeTO/|0B

1 3JIEKTPOHHBIX CpeZCTB;

pa3Mepsl

OK 06 IIposiBisaTe
rpakJaHCKO-
MaTpPUOTUUECKYIO
MO3ULINIO,
TeMOHCTPUPOBATh
0CO3HAHHOE
roBe/ieHre Ha OCHOBE
TpaJULMOHHBIX
00I1IeUeI0BEULCKUX
LIeHHOCTel, B TOM
uKc/ie C y4eToM
rapMOHHU3al[u1
Me)KHALMOHAMBHBIX 1
Me)KpeJTUri03HbIX
OTHOILIEHUH,
MpUMeHSITh
CTaH/1apThl
QHTHUKOPPYIILIMOHHOT
0 TTOBe/IeHHs

- TOTOBHOCTH K AaKTHBHOM
mesiTeTbHOCTH

TeXHOJIOTMYeCKOM 1%
coLlMa/IbHOM  HaIlpaB/IeHHOCTH,
CTIOCOOHOCTh ~ MHUI[UMPOBATH,
[/1aHUPOBATh 1%
CAMOCTOSITE/ILHO  BBITIOJTHATH

TaKyo JesTe/lbHOCTb;
- TJIAaHUPOBATh U OCYIECTBIIAThH
meliCcTBUSI B OKpY»Karollei|
CpeJile Ha OCHOBe 3HaHUs 1jesieid
yCTOMYUBOIO pasBUTHSA
Ue/IoBeUeCTBa;
- CaMOCTOSITE/IbHO
OCYIIIeCTBJISATh
[03HaBaTeIbHYIO
1esiTeIbHOCTh, BBISIBJISITH|
rpobsiembl, CTaBUTh Y
(opMyMpoBaTh COOCTBEHHBIE
Bajaud B  oOpa3oBaTe/bHOM
esiTeIbHOCTU U YKU3HEHHBIX
CUTyaLusix;
- CrI0COOCTBOBATH
(hOpMHPOBAHHUIO Y MPOSIBIEHHUIO
[IIMPOKOUW 3PYAULIMU B Pa3HbIX]
00/1acTsIX 3HAHWM, TIOCTOSTHHO
[OBBIIIATH CBOH

0Opa3oBaTesbHbII y
Ky/IbTYPHBIN YDPOBEHB;
- chopmMHUpOBaTh, pa3BUBATH

CTIOCOOHOCTh TIOHUMAThb MHUP C
MO3ULIMHU JPYTOro YenoBeKa

- yMeTb pelllaTh TeKCTOBbIE 3a/laud DPa3HbBIX|
TUTOB (B TOM 4YMC/Ie Ha TIPOLIEHTHI, A0/ U
UacTH, Ha [BIDKeHHe, paboTy, CTOMMOCTH
TOBApOB W YC/yT, HA/IOTH, 3a/jaud M3 00/1acTH
yIpaBleHUs  JIMUHBIMU W CEeMEHHBIMH
(brHaHCaMM); COCTaBJIATh BbIpa)KeHUs,
YpaBHEHMsI, HEPAaBEHCTBA W WX CHUCTEMBI TI0
YC/IOBUIO 3a/laud, MCC/Ie0BaThb IOJyueHHOe
pellieHWe ¥ OIeHWBaTh IPABAOMOAOOHOCTh
pe3y/bTaToB;

yMeTh OTIePUPOBATh TIOHSITUSIMHU:
orpefiesieHHe, aKCHOMa, TeopeMa, CJie/ICTBHe,
CBOICTBO, TIPU3HaK, ZlOKa3aTesbCTBO,
[PaBHOCHJIbHBIE ¢dhopmMyMpOBKY; yMeTH
(hopMypOBaThH obparHoe |
MIPOTUBOIIO/IOXKHOE YTBep)KAeHre, MPUBOJUTh
MpUMepPbI U KOHTPIIPUMEDHI;

- yMeTb CBOOOZHO OIepupoBaTh TMOHSATUSIMU:
[0C/Ie/I0BaTe/TbHOCTD, apudMeTHUeCKas]
Mporpeccusi, reoMeTpuUYecKasi TIPOrpeccus,
OeckoHeuHO yObIBaroOIasi TeoMeTpHUYecKasd
MpOrpeccusi;

-yMeThb 3aflaBaTh 10C/Ie/[0BATE/ILHOCTH, B TOM|
YlC/ie C TIOMOLIbI0 peKypPeHTHBIX (hopMyi;

- yMeTb BbIOMpATh TIOAXOASAIIMA METOZ, [IJisl
pellieHUs] 3aJaud; TOHUMaHHe 3HAUMMOCTH
MaTeMaTUKH B UW3yUeHWU TIPUPOJHBIX U
00111eCTBEHHBIX TIPOLIECCOB U SIBJIEHUM; YMeTh
pacro3HaBaTh TIPOSIB/IeHHEe 3aKOHOB
MaTeMaTHUKHU B HUCKYCCTBe, YMeTb TPUBOAUTH
[pUMepbI MaTeMaTHUYeCKUX OTKPBITHH
POCCUMCKOM YW MHPOBOM MaTeMaThuecKou
HayKH

OK 07
Co/1eliCTBOBaTh
COXPaHEHUIO
OKpY’Karolllel cpefibl,
pecypcocOepexeHHto,
MPUMEHSITh 3HaHUS
00 M3MeHeHUH
K/TMAaTa, MPUHLIATIBI
OepeXx/TBOTO

He T[PHUHHUMATb AEﬁCTBHH,

- YMeTb OIepHUpoBaTh MOHATUSIMU: (DYHKIMS,
HerpepbIBHast byHKIuS, TIPOM3BO/IHAS,
repBooOpasHasi, Orpe/e/eHHbI HWHTerpast;
yMeTh HaXO/IUTh TIPOM3BO/HbIE /IeMeHTapHbIX
(b yHKLIMM, WCIIO/b3YSI CIIPaBOYHbIE
MaTepuasbl; MCC/Ie[oBaTb B  TPOCTEUIINX
ciyyasix ~ (YyHKUUM Ha  MOHOTOHHOCTb,
HaXxO[UThb HAWOOJBIIME W  HaWMeEHbIIHe

MPUHOCSIIE Bpe/|
OKpY>Karolllel cpefie;

- yMeTb  TPOTHO3UPOBATh
He0/1arorpusTHbIe
SKOJIOTUUeCKUe  T0C/Ie/ICTBUS
rpeANpUHUMaeMbIX [1elCTBUM,
rpejOTBpalaTh UX;

- paCIINPUTh OTIBIT]

3HaueHWsT (QYHKLMM; CTPOUTh TIpaduKu




MPOM3BO/CTBA,
B¢ (eKTUBHO
MeiicTBOBATh B
Upe3BbIYalHbIX
CUTyaLUsX

esiTeIbHOCTH  9KOJIOTHUEeCKOH
HarpaB/IeHHOCTH;
pa3pabarbIBaTh T/1aH
peliieHUsi TIPOOIEMBbI C yueToM
aHanM3a VIMEIOLINXCS
MaTepHuabHbIX y
HeMaTepHaIbHBIX PECYPCOB;
OCYILL[eCTBJISITh
L1e/IeHarpaBIeHHbIHI TIOVCK]
repeHoca CpeACTB U CIIOCOO0B
merCTBUS B
rpodeccroHaIbHYIO CPeay;

- yMeTb TepeHOCUTh 3HaHUS B

M03HaBaTebHYIO y
MPaKTUYeCKYIO obmactH
DPKI3HEeATe/TbHOCTY;

- IpeJjiaraTb HOBLIE€ TIPOEKTHI,
OLl€eHWMBATb MHAerW C I103HUIKUH

HOBU3HBI, OPUTMHA/IHOCTH,
[paKTUUeCKOM 3HaYMMOCTH;

- JlaBaTb  OLEHKY  HOBBIM|
CUTYyaLsIM, BHOCHTH|
KOPPEKTUBBI B JleATebHOCTb,
OLIeHMBAaTh COOTBETCTBUE]
pe3y/IbTaToB LieIsIM.

MHOI'O4JIEHOB C UCIIO/Ib30BAHKWEM dllllapdaTd

MaTeMaTUUeCKOro  aHaiau3a;  INPUMEHSTh
[POM3BOJHYIO TIpU pelleHuH 337ay  Ha|
IBIDKEHUE; pelliaTh TPaKTHKO-

OpPHEeHTHUPOBaHHbIe 3aJjaud Ha HauOOosbIINe U
HavMeHbIlIMe 3HaUeHus], Ha HaXOXKJeHre MyTH,
CKOPOCTU U yCKOpEeHWUS;

- yMeTb OMNepupOBaTh TMOHSATUSIMU: JBKEHUE
B TMPOCTPAHCTBe, TMOAOOHbIe (Uryphl B
MPOCTPAHCTBE;  HCII0JIb30BaTh  OTHOILIEHHUE
rommazel  MoBepxHOCTed W 00beMOB
Mo00HBIX (GUTYD MPU pellieHnH 3a/1ay;

yMeTb  BBIYMC/ISAIT ~ T'eOMEeTPUYEeCKue
BeJIMUMHBI ([JIMHA, YTOJ, TUIOLab, 00BeM,
riomaab TOBEPXHOCTH), WCTI0JTb3YS]
M3yueHHble OPMYJIbI U METO/IbI;

yMeTb orepupoBaTh TIOHSITUSIMU:
HerpepbIBHOCTD byHKLMY, ACUMIITOTEI
rpaduika GyHKIUM, Tpou3BOAHas GYHKIMH,
reoMeTpuuecKUi U  (PU3UUeCKUM  CMBICT
[POW3BOHOM, nepBooOpa3Has,
orpeze/ieHHbIA UHTerpari;

-yMeTb  HaxXxOAWUTb aCHUMIITOTBI  rpaduka
(yHKLMY; yMeHHe BBIYUC/STb TPOM3BOJHBIE
CyMMbI,  TIpOM3Be/IeHHs],  UYaCTHOIO U
KOMIO3ULUKU (DYHKIMM, HAaXOJUTh ypaBHEHUe
KacaTenbHOMU K rpaduky GyHKLWY;

yMeTb WCII0/Ib30BaTh IIPOM3BOJHYIO [iIs]
viccnenoBaHusi (YHKLMM, [Ji HaxOXKAeHHs
HaWIyulllero pelleHusi B MPUKIaJHbIX, B TOM
uucie COLMaTbHO-9KOHOMHUYECKUX u
(r3nueckUx 3ajauvax, [Jig  OmpeJesieHus]
CKOPOCTU M yCKOPEeHUsI; HaXOJUTh T/IOLaAU U

o0bemMbl (GUTyp C TIOMOLIBIO WHTErpasa;
[pUBOAUTL  TIpUMepPbl  MaTeMaTU4eCKOro
MO/le/TMPOBaHUs C TIOMOLLIBIO

nuddepeHLIMaTBHBIX YPaBHEHU;

- yMeTb CBOOOZHO OIepyupoBaTh MOHSATUSIMU:
MpsSIMOYTOJIbHAsI CHCTeMa KOOD/MHAT, BEKTOD,
KOOp/IMHAThl TOUKW, KOOPJMHATHI BeKTOpa,
CyMMa BeKTOpOB, IpPOHM3Be/leHHe BeKTOopa Ha
UlICI10, CKa/IIPHOE TIPOM3BeZleHue, YIO/l MeXAY)|
BEKTOPAMH; YMEHHEe HCTI0/Ib30BaTh BEKTOPHBIH
M KOODJWHATHBIM MeToJ, /il pelleHuUs
reoMeTpUUeCcKMX 3a7au ¢ 3a7a4d  JpYrux|
yueOHbIX NpeIMeTOB.

IIK 1.3. IIpumeHaTs
KOHTPOJIbHO —
H3MepUTe/TbHbIe
MprOOpHI /151
MpOBe/IeHUS
COOPOYHBIX,
MOHTa>KHBIX U
TeMOHTa)KHBIX paboT
Pa3/INYHbIX BU/IOB
a/In0371eKTPOHHOU

[lpuMeHATH>  MaTeMaTHYecKue
MeTO/[bl JJist perieHus
rpodeccroHaNbHBIX 3aay;
licrionb30BaTh  NpUeMbl U
METO/IBI MaTeMaTH4eCcKoro
CUHTe3a M  aHalM3a B
Pa3IMUHbBIX
npodeccroHaMbHBIX
CUTYaLUsIX;

3HaTb OCHOBHEI€ TIIOHATHA KW METOAbI
MdT€MaTUUECKOro CMHTEe3ad W dHa/IM3d, TeOPUH
BEPOATHOCTH U MaTeMaTHUUeCKOM CTaTUCTHKH.




TeXHUKU.

I1K 2.4. BoibupaTh
M3MepHUTe/TbHbIe
MprbOopLI U
obopyoBaHue AJist
MpOBe/IeHus
VICIIBITAaHUY Y3/I0B U
6/10K0B
PaZ03/1eKTPOHHBIX
M3/1e/Ti U U3MepsTh

[IpumenaTh  MaTeMaTU4yecKue|
MeTO/IbI L1 pelleHus
rpodecCOHaIbHBIX 3a/ay;
BbINoMHATE paguoTeXHUYeCKye
pacueTsl pas/IMuUHBIX
9/IEKTPUUECKUX U 3/IeKTPOHHBIX
CXeM;
[IpoBOAUTE
Vi3MepeHUsl.

HEoOXOIUMBbIE)

- 3HAaTb METOAbI U CPe/ICTBa U3MEDEHUS;

11X TTapaMeTphl U
XapaKTepUCTUKHU.

Copiep)kaHe TIpOTpaMMbl yueOHOTO TpejMeTa HarpaBieHO Ha (OpMUpOBaHHe CreJyHOLUX
JIMYHOCTHBIX pe3y/bTaToB (J/IP) peanu3saiyy nporpaMmmMbl BOCIIUTAHUS:

Koapbi

l'InaanyeMble pe3y/ibTaTbl 0CBO€HHUA NUCLHHUIUVIMHBI BK/IIOYAKOT

JIP 05

chOpMHPOBAaHHOCTh OCHOB CAaMOpas3BUTHSI M CaMOBOCIIUTAHUSI B COOTBETCTBUU C
o011ieuesIOBeUeCKUMU 1EHHOCTSMU U MjleaslaMU TPak/JaHCKOTO 06I1[eCcTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITe/TbHOM, TBOPUYECKOW Y OTBETCTBEHHOM J1eATeTbHOCTH;

JIP 06

TOJIepaHTHOE CO3HaHWe U TIOBeJileHWe B TO/MKY/JIbTYPHOM MUDe, TOTOBHOCTb M
CIOCOOHOCTH BECTH JHAJIOT C JAPYTUMH JIFOABMH, JOCTUTATh B HEM B3aMMOTIOHUMAaHMS,
HaXoUTh oOlue LeMd W COTPyJHMYAaTh [Jii UX [JOCTIKEHUs, CIO0COOHOCTb
MIPOTUBOCTOSATh W7le0/I0TUU 3KCTpeMH3Ma, Hal[MOHA/IM3Ma, KceHo(h0oOmH,
AUCKPHMMUHALIMY 10 COLMa/IbHBIM, Pe/IMTMO3HbBIM, PACOBBIM, HAalJMOHA/IbHBIM [IPU3HAKaM
Y IPyT'MM HeraTUBHBIM COLIMA/IbHBIM SIBIEHUSIM;

JIP 07

HaBBIKYA COTPY/JHAYECTBA CO CBEPCTHUKAMH, JETbMU MJ/IAZIIIIEr0 BO3PACTa, B3POC/IbIMU B
obpa3oBaTe/ibHOM, 0OIeCTBEHHO TMOJIe3HOM, yueOHO-UCCIeJ0BaTeIbCKOM, MMPOEKTHON U
JPYTUX BU/AX [IeSITeTbHOCTH;

JIP 08

HPAaBCTBEHHOE CO3HAaHWE U TIOBeJIEHHe Ha OCHOBE YCBOEHHWsS OOIIeueioBeuecKux
1IeHHOCTel;

JIP 09

TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHMIO, B TOM UHC/e CaMO00pa30BaHMIO, Ha
TIPOTSDKEHUM BCel JKU3HU; CO3HAaTe/bHOe OTHOIIEeHHe K HelpepbIBHOMY 00pa30BaHHIO
KaK YCJIOBHIO YCIeITHOM MpodeCcCHOHa/TLHOM U 0011[eCTBEHHOU eATeTbHOCTY;

JIP 10

3CTETUUYECKOEe OTHOIIEHKWE K MHDY, BK/IHOUaA 3CTETUKY 6LITa, HAYYHOr'o U TEXHUYECKOI'o
TBOpPYECTB4d, CI10pPTd, O6LL[€CTB€HH]:IX OTHOMEHHﬁ;

JIP 13

0CO3HAHHBIA BBIOODP Oymyiei nmpodeccuu M BO3MOXKHOCTeH peanu3aiiy COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB, OTHOIIEHWe K MpOQeCCHOHATBHON  [IeSTeIbHOCTH  KaK
BO3MOKHOCTH y4YaCTWsl B DEIIeHWH JIMYHBIX, OOIIeCTBEHHBIX, TOCYZAapCTBEHHBIX,
o0I1eHalMOHA/IbHBIX TIPO0OJIEM.




2. CTPYKTYPA U COJJEPXKAHVE YYEBHOM JIVICIIUTL/INHBI

2.1. O0beM yueOHOM AMCHUIIMHBI U BU/IbI y4eOHO# PadoThI

. O0nbém B
Buj yue6HOI paboThI
yacax

O0béM 00pa3oBaTe/TbHON MPOrPpaMMbI 226
B T.4.
OcCHOBHOe coiep)KaHue 208
B T.U.:

TeopeTHYecKoe 00yueHHe 83

NpakKTUYeCKUe 3aHATUS 111

KOHTPOJIbHBIE PA0OTHI 14
IIpodeccuoHaIbHO-0PUEHTHPOBAHHOE CO/leP)KaHUe (Co/iep)KaHue 30
NPHUKJIAJHOT0 MOAY/IA)
B T.U.:
TeopeTHueckoe obyueHue 0
MPaKTUYECKHUe 3aHSITHS 30
MHauBHyaTbHBIN TPOEKT ja
KoHcynbTanuu 10
IIpomexxyTouHas aTTecTanusa B popme 3K3aMeHa 8




2.2 TemaTuuecKuii NJIaH U cofiepkanue yuedHoro npeamera < MATEMATUKA»

HaumeHnoBaHue CojepxaHue yueOHOro Mmarepuasa, npakTuuyeckue padoTel, caMocToAaTe/IbHasa pabora | O0bem yacoB Koap! 061ux
pasfie/ioB U TeM o0yyarommxcst -
KOMIIeTeHI[UH
U JIMYHOCTHBIX
MeTarnpe/MeTHbIX,
npegMeTHBIX
pe3y/IbTaToB,
¢opmupoBanuio
KOTOPBIX
CrocoocTByeT
3/1IeMeHT
NMpOrpaMmbI
1 2 3 4
Beepenne 2 JIP 05, JIP 09, JIP
BBegenue OcHOBHoOe cojep)xaHHe y4eOHOro MaTepuasa 0 13
1 | MaremaTHKa B HayKe, B TeXHHKe, HH(OPMALIMOHHBIX TEXHOJIOTHAX U OK 01
NMPaKTHYeCKOH JeATeTbHOCTH. Llen 1 3alaum M3yueHus: MaTeMaTUKU B CpeZiHEM
npodeccroHaIbHOM 00pa30BaHUM.
IIpaKkTHUYecKHe 3aHATHS 1
1 | Peruenue anrebpanueckix 3azau
BxopHas KOHTpoJ/IbHasA pabora 1
Pa3pen 1. 8 JIP 05, JIP 09, JIP
Pa3BuTHE OHATHS O 13
yucsie OK 01, OK 03, OK
Pa33n£§11\g£111 (};};ITPIH o OCHOBHoOe cojiep)XKaHue y4eO0HOro MaTepuasia 3 04, OK 05
qHCTe 1 | Iensie u panuoHa/nbHBIE, JeHCTBUTE/IHHBIE YHC/IA HE 5431
[ToHsATHE YMC/IOBOrO MHOXKeCTBa. MHOKeCTBa HaTypasbHbIX, Lie/bIX, PALiMOHA/bHBIX, -
JeMCTBUTE/IbHBIX uKcesl. ApudmMeTHueckre onepanuu Haf uucaamu. OCHOBHbIe
CBOMCTBa oneparuii. ParroHanbHast Jpobb. OObIKHOBeHHast Apobb. beckoHeuHbIe
neproinyeckre U Herepuoanyeckye 1pobu. [ToHsTHe uppaljioHaTIbHOTO YHCTIA.
Moaynb uKcia ¥ ero CBOMCTBA.
2 | ITIpubmxeHHbIe BbIYMC/IeHUs. [TorpemHocTH Npuo/IMKeHHBIX 3HAYeHUH YHCceT
[MonsiTvie BepHO# 1 3Havateid udpsl urcaa. [loasTHe abCOMOTHOM 1
OTHOCHTe/IbHOW NorpeiHocT. OKpyT/ieHre U MOrpelHOCTb OKPYIJ/IeHHS.
[TorpeniHOCTH BBIUMC/IEHUM.
3 | KommiekcHble yncIia.
[ToHsiTHe MHOKECTBA KOMIJIEKCHBIX umces. Asrebpanueckast popMa KOMIUIEKCHBIX




| uncesn. 'eoMeTpryUeCKast UHTEPIIPETALMS] KOMIUIEKCHBIX YHCe/I.

ITpodeccuonaILHO-O0PHEHTUPOBAHHOE COlepP)KaHHe 4

ITpakTHUYecKkHue 3aHATHS
BrironHeHue apudmeTHuecKux AelcTBUM Haf uiciaMu. CpaBHeHUe UYHCIOBBIX
BbID&KEHUM.

3 HaxoxaeHve puO/IMKeHHBIX 3HaUeHUH BEJTMUHMH TIOTPeITHOCTel BBIUMC/IeHUH
(abCOMOTHOM ¥ OTHOCUTE/TLHOM).

4 | Bomonuenue JIeiCTBUM HaJl KOMILJIEKCHBIMU YHCIAMM.

KoHTpoibHasa patora Nel no Teme: «Pa3BuTHe NOHATHS 0 YUC/IE» 1

Pa3pen 2. 24(1k) JIP 05, JIP 08, JIP
KopHu, cTenenu, 10
Jiorapu(MbI OK 02, OK 03, OK
Tema 2.1. OcHoBHOe cofiep>KaHue yueOHOoro Marepvasia 9 04, OK 05, OK 06
KopHy, cTeneny, 1 | KopHu HaTypa/ibHOM CTEeNeH! U3 YHC/Ia. IIK 1.3.
norapugmeI [ToHsATHE apu(MeTHUeCKOro KOpPHS N-HOM CcTerneHu. VI3BreueHre KOPHS N-OM CTereHU. [IK 2.4.

CaoricTBa aprudMeTHueckoro KopHs. IIpeobpa3oBaHue UPpaLMOHA/ILHBIX BEIPaKEHHH.

2 | CreneHH C paljMOHA/IbHBIMH MOKA3aTe/IAMH.
Bo3BesieHre umcia B cTeleHb C paljuoHa bHbIM MoKa3aTesieM. CBOMCTBa CTereHel ¢
pallMOHaIBHBIM TTOKa3aTesieM. [Ipeobpa3oBaHue CTeNeHHBIX BEIPAXKEHUH C
palOHA/ILHBIM IOKa3aTeeM

3 | CremneHH C ieMCTBUTE/ILHBIMH ITOKa3aTe/IAMH.
Bo3BegeHue unciia B cTeneHb € UppaljMOHa/IbHbIM NOKa3aTesieM. CBOMCTBA CTereHen
C JIeMCTBUTE/IbHBIM TI0Ka3aTesieM. [Ipeobpa3oBaHue CTENEHHBIX BhIPAYKEHHH C
JIeHICTBUTE/ILHBIM TTOKa3aTe/IeM.

4 | JTorapudms! u ux coiicTBa.
[Tonsitue norapudma. OcHOBHOe jiorapudmuyeckoe ToxKaecTBo. CBoONCTBa
norapudmos. [Tepexo/; ot oraprdma 1o oJHOMy OCHOBaHHUIO K jiorapudmy 1o
JIPyroMy OCHOBaHHHO. [JecaTruHbIM jiorapudm urcia. Yucno e. HatypanbHbiii
sorapudm umcna. [Ipeobpa3oBaHue 10rapuMUUECKUX BbIPA)KEHUH. 7

ITpodeccHoHA/TLHO-0PHEHTHPOBAHHOE CO/IEP)KaHHe

HpaKTI/I‘—IECKI/Ie 3dHATHUA

5 | Borunciienne u CpaBHeHUe KOpHell. BbinosiHeHWe pacueToB C pafiKajiaMHu.

6 | Pewenne vppanyoHa/IbHBIX ypaBHEHHIA.

7| HaxoxzeHre 3HaueHHsI CTEIIEHH C paLMOHaNbHBIM U C JeMCTBUTE/IbHBIM [T0Ka3aTesieM.
CpaBHeHHe CTerneHeu.

8 | ITpeobpa3oBaHue BHIDA)KEHUM, COJIEPKALLMX CTETEHH.

9 [ Pemenue noka3saTesibHbIX YpPaBHEHHH, CCTEM YPaBHEHMH.

10 | Brruncrenue n cpaBrene norapudmos.

11 | Haxospenne 3HaueHus norapu@ma o rpou3BoJILHOMY OCHOBaHMI0. [lepexof oT

- O/IHOTO OCHOBAHUS K [IDYTOMY.

Perienue yiorapudmMuuecKux ypaBHeHUH.




13 | Pewtenyie npukmagubix 3agau.

KonTtpoabHast pabora Ne2 o Teme: «KopHu, cTreneHu, 1orapmupmMbi» 1
KoncyabTanmuu 1
Pazpgen 3. 18(1k) JIP 06, JIP 07, JIP
IIpsiMble ¥ NJI0OCKOCTH 08
B IPOCTPAHCTBE OK 02, OK 03, OK
Tema 3.1. OcHOBHOe cofiep>KaHMe yueOHOoro Marepvasia 1 04, OK 05, OK 06
AKCHOMBI 1 AKCHOMBI CTEpeoMeTpUH U npocreﬁmﬂe CJIeCTBUSA U3 HUX TIK 1.3.
CTEpeOMETpUM I[TousTre crepeoMerpurt. [110CKOCTb. AKCHOMBI cTepeomeTpu. CyliecTBOBaHKe IIK 2.4.
TIJIOCKOCTH, TIPOXO/SIIel uepe3 JaHHYO0 NPSMYIO0 U IaHHYI0 TOUKY, [lepeceueHue
MPSIMOM TJIOCKOCTBIO, CYIIeCTBOBaHKE TJIOCKOCTH, MPOXOJsIel uepe3 TPY TOUKH.
ITpakTHUecKue 3aHATHSL: 2
14 | pemenue 3azau c ncronb30BaHKeM akcHOM CTepeOMeTpHH.
15 | perenve 3a/lay Ha NpUMeHeHUe CJIe[ICTBUM U3 aKCHUOM CTEePeOMEeTPHH.
KontposbHas paboTa 0
Tema 3.2. OcHOBHOe cojiep)KaHHe Y4eOHOro MmaTepmasia 3
ITapanie/ibHOCTD 1 | ITapastenbHOCTH ABYX NPAMBIX B MPOCTPAHCTBE
NpsSIMbIX U
ITOCKOCTel 5 [TapannienbHble NpsiMbie B NPOCTPaHCTBe. [Tpr3HaK napasiiesbHOCTU MPSIMBIX.
ITapanienbHOCTH NPSAMOU M MJIOCKOCTH
|l
[ToHsiTHe TIapa/ieTbHOCTH MPSMOM U TII0CKOCTU. [Ipr3HaK MapasiielbHOCTU MPsSIMOM 1
TJIOCKOCTH.
3 | Bsanmuoe pacno/io)keHue NpsIMbIX B NPOCTPAHCTBE
CkpelllMBaroLIMecs: ¥ TlepeceKarolyecs npsiMbie. YTO MeXAY TTPSIMbIMMU.
4 | ITapanienbHOCTD IIOCKOCTeH
[ToHsiTHe Tapa/yieTbHOCTH TIOCKOCTel. [Ipr3HaK napasie/ibHOCTH TJIOCKOCTeH.
Cy1iecTBOBaHHMe TJIOCKOCTH, Mapasie/ibHOM AaHHOW M1ockocTu. CBOMCTBA
rapaJijieJibHbIX MJIOCKOCTEeM.
ITpakTHYecKHe 3aHATHS: 4
16 | PerieHue 3a/jau Ha nMapa/ijieJ;IbHOCTb MPSIMBIX B MPOCTPAHCTBE
17 | PemieHue 3a7ja4 Ha Mapasyie/ibHOCTh MPSIMOU U TJIOCKOCTH B TTPOCTPAHCTBE
18 | PelieHue 3a/1au Ha B3aMMHOe PacnoyioyKeHHe NPsIMbIX B ITPOCTPAaHCTBE
19 | Pemienue 3a7ja4 Ha Mapasie/ibHOCTh MJIOCKOCTeH B MPOCTPAHCTBE
KonTposibHasi padora Ne3 no Teme: «ITapa/uie/ibHOCTh MPSAMBIX U IJIOCKOCTEH» 1
Tema 3.3. OcCHOBHOe cojiep)KaHue y4eOHOro MaTepyasia 3
ESE;:;?EKY“HPHOCTB 1 | IlepnenauKyAAPHOCTH NPSAMOH U MJIOCKOCTH
ILIOCKOCTell [ToHsTHE TIepTIeHAUKYISIPHOCTH TIPSIMOM U TVIOCKOCTH. TIpU3HaK reprieH UKy pHOCTH
NpsIMOM M TJI0CKOCTH. CBOWCTBA NePIeHIUKYJ/ISIPHBIX MPSIMOM U MJIOCKOCTH.
2

IlepnieH/JUKYy/IAPHOCTH NPAAMBIX B IPOCTPAHCTBE
[ToHsATHMe TNepreH/AWKYJISPHOCTU NPSIMBIX B IPOCTPaHCTBe.




IlepneHAMKY/IAP U HAK/IOHHAs

PaccTosiHUe OT TOUKH /10 MJI0CKOCTH. [1OHATHUS TieprieHAuKY/ispa, HaK/JIOHHOW 1
TpOeKI[MY HaK/IOHHOW. Teopema o Tpex reprieHAuKyAsipax. CBolicTBa
TIepIeH/JUKYISIPOB Y HAK/IOHHBIX.

4 | Yros mexay mpsiMoii M I/IOCKOCTBIO
IToHsITHE yI/1a MeXX/y HPSAMOM M TVIOCKOCTBIO, YIJ/Ia MEXK/y HAK/IOHHOM U TJIOCKOCTBIO.
5 | Yroa Mexay miockocTsamu
[ToHsITHE YI/Ia MEeX/Y HepeCceKaroIMMUCs TIOCKOCTSIMH. [IByrpaHHbIE YIJIbl.
67 | IlepneHAMKY/IAPHOCTD IJIOCKOCTEH
[TeprieHANKYIAPHOCTD TUIOCKOCTel. [Ipr3HaK MepIeHANKYIAPHOCTH TUIOCKOCTEH.
; CaoiicTBa NMepreHUKYISPHBIX TIOCKOCTEH.

TToHsiTHE M CBOICTBA Mapa/uie/IbHOTO nepeHoca. CumMerpus. ITapasuiesibHoe
MPOEKTHPOBAHHE

CuMMeTpHsi OTHOCUTEIbHO TOUKH. CUMMETPHsI OTHOCUTETBHO TJIOCKOCTH. TToHsITHE
Tapa’suie/IbHOTO TTPOeKTUPOBaHus. CBOMCTBA Mapasijie/lbHOr0 MPOEKTHPOBAaHUS.
M306parkeHue (bUTYp Ha MJIOCKOCTH.

IIpakTH4YecKHe 3aHATHA: 3
20 | Pemenne 3agau Ha NepHeHAUKYISPHOCTb NIPSMBIX B IIPOCTPAHCTBe.
21 | Pemenue 3a7au Ha HaXOX/EHME JBYTPAHHBIX YI/IOB
22 | Pemienne 3aau Ha HAXOXKEHHE YIJIOB U PACCTOSIHUM B IPOCTPAHCTBE
KonTpoabsHas padora Ne4 mo Teme: «IleprneHUKy/ISIPHOCTD NPAMBIX H IVIOCKOCTeH» 1
KoncyabTanmuu 1
Paspen 4. 10 JIP 05, JIP 07, JIP
Kom0uHaTopuka 13
OK 02, OK 03, OK
Tema 4.1. OCHOBHOe€ COiep)KaHHe y4e0HOro MaTepuasia q 04, OK 05, OK 06
JJIeMeHTbI 1 [ Hayka komOuHaTopuka. MHo)XeCTBa M onepaljiy Ha/{ HUMH.
KOMOMHATOPHKHU Hayka komOrHaTopuka. 3agaun KoMOrHaTopyKy. [ToHsTHe coepuHenus. [TonsiTre
MHOJKeCTBa M OIlepalyy Hajl HUMU.
2 | TIpaBW/ia KOMOMHATOPHKH.
[TousTHe pakroprana uncna. Ero cBoiictBa. Pa3meltieHusi, mepecTaHOBKH, COUETaHUSI.
dopMmyiia urc/a nepectaHoBoK. dopmyJia yucsia repecTaHOBOK C ITIOBTOPEHUSIMU.
dopmyJia /151 HAXOXKeHUs yrcia COueTaHuM U pasMelieHnid. @opmyJisl 41
Hax0XK/IeHHWs1 YMC/la COYETaHUW U pa3MellleHUM C TOBTOPEHUSIMHU.
3 | Bunom HeloToHa.
CaoiicTBa bviHOMUHANBHBIX K03 duieHToB. TpeyronbHuk Ilackans. HaxoxgeHue
4MCJIa pa3/IMYHbIX BAPUAHTOB.
IIpojdeccuoHa/IbLHO-0pHEHTUPOBAHHOE CO/lep)KaHue 6

IIpakTHUueckue 3aHATHA:

23

ITpaBu1a KOMOMHATOPUKHU.

24

PenieHre KoMOMHATOPHBIX 3a/au.




25 | bunom HeroTOHA 1 TpeyroabHUK Ilackans.

26 | PelieHre npuK/aagHbIX 3aJa4

KontponbHas paboTa 0
Pa3gen 5 16(1k) JIP 06, JIP 07, JIP
Koopaunats! un 08
BEKTOPbI OK 02, OK 03, OK
Tema 5.1. OcHoBHOe coiep)KaHHue yuye0OHOro MaTepuasjia 6 04, OK 05, OK 06,
KooppunaTer u 1 | IlonaTHe BeKTOpa B nIpocTpaHcTrBe. Onepanyu Ha/y BeKTopamu. KommiaHapHbie OK 07
BEKTOpbI B BeKTopa. IIpaBuio napanienenuneja.
NMPOCTPAHCTBe
BekTop B nnpoctpanctse. KoopauHaTe! BekTopa. [I11Ha Bektopa. KosimuHeapHbie
Yl KOMIUIaHapHbIe BeKTOPHI. [1eMCTBUs HaJ, BeKTOPaMU U UX CBOMCTBA. Pa3noxeHnue
BeKTOpa I10 TPEM HEKOMIL/IAHAPHBIM BEKTOPaM.
2 | Ilpamoyro/sibHas (feKapToBa) cMCcTeMa KOOp/AHHAT B IPOCTPAHCTBe
Ocu Koop/IMHaT, Hauaso KOOpJUHAT, KOOpJWHATHbBIe T/IOCKOCTU. M306pakeHre Touek
B ripocTpaHcTBe. IToHATHE OpT-BeKTOpa. PasnokeHue BeKTOpa Mo OpTaMm.
3 | IIpocreiimue 3a/jauu B KOOp/JUHaTAaX.
dopmyia pacCTOSSHUSA MeXAY ABYMsI ToukamMu. PopmyJsia HaX0XKeHUs1 KOOpAWHAT
cepe/IvHbI OTpe3Ka.
5 | Yroa mexay Bekropamu. CKasisipHOoe pou3Be/ieHHe BeKTOPOB. Boiuncienue
YIJIOB MeXAY NPAMBIMH U IVIOCKOCTSIMH.
Boruncnienue yria mexxziy Bektopamu. @opMysibl HAX0XKeHUST CKaIsIpHOTO
ripousBeieHus1. [IprMeHeHre BeKTOPOB ¥ KOOPJWHAT TP PeLleHUH TeXHUYeCKUX
3agau. [TonsTue HanpassoLero Bekropa. @opMyJibl HAXOXKEHNS YIJIOB MEXIY
MIPSIMBIMU M TJIOCKOCTSIMH.
6 | YpaBHeHue cdepbl, IJIOCKOCTH U NPSIMOU NPOCTPAaHCTBe.
YpaBHeHus cepbl, TIOCKOCTH, TIPSIMOM B TIPOCTPAHCTBE B KOOPAMHATHOM (hopMe.
7 | [ABYMDKeHMs.
OcCHOBHBIe BU/Ibl JBW)KEHUS B POCTPAHCTBE: L|eHTPa/IbHasi CUMMETPUSI, OCeBast
CUMMeTpHUs, 3epKa/ibHasi CHMMEeTPUs, TlapaJiie/IbHbIM ITepeH0C
ITpakTHUYecKHe 3aHATHSA: 9
27 | Boiro/HeHHe oriepaliyiii Haji BEKTOPaMH.
28 | Pemenne MPOCTEMIIMX 3a/lau B KOOpAMHATAX.
29 | CocraBnenne ypaBHeHHi cepbl, ITIOCKOCTH U IPSIMOM TIPOCTPAHCTBE.
30 | Bouncrenne YIJIOB M@Ky NPSIMBIMU U IJIOCKOCTSIMU.
KoHTtposibHas padota Ne 5 nmo Teme: «KoopAHHaTHI H BeKTOPbI B IPOCTPAHCTBE» 1
KoHcynbTanum 1
Pazpgen 6. 22(2k) JIP 05, JIP 08, JIP
TpuroHomerpusa 10
Tema 6.1. OcHOBHOe co/iep)KaHHe yue0HOro MmaTepuasia 10 OK 02, OK 03, OK




OcCHOBBI
TPUTOHOMETPHH

Papuannas Mepa yria. BpaimarenbHoe ABHKeHUA
[Tonstre pagraHHOU Mepsl yria. [lepexos 13 rpajyCHOM Mephl yIjla B paJuaHHYIO.
EnvHnuHas okpyKHOCTb. [I0BOPOT TOUKM eIMHUYHOM OKPY>KHOCTH BOKDYT Hauasa

Koop/inHat. COOTBeTCTBUE [IeMCTBUTE/ILHOT'O YKC/Ia U TOUKW eJMHUYHOU OKPY>KHOCTH.

OnpepeneHue CHHyCa, KOCMHYCa, TAHFeHCa U KOTAaHIeHca yria

[TonaTue cuHyca, KOCMHYCa, TAaHMe€HCa U KOTaHTeHCa MPOM3BO/IBHOIO yria. x
rpaduueckoe n3obpa’keHre Ha eJMHUUHOW OKPY>KHOCTH. 3HAaKH CHHYCa, KOCUHYCa U
TaHreHca. Onpe/iesieHye 3HaUeHUH CUHYCa, KOCUHYCa, TAHeHCa U KOTaHTeHca
pa3IUUHBIX YIJIOB

OCHOBHbBIe TPHTOHOMETPHYEeCKHe TOX/eCTBA M C/IeICTBUS N3 HUX
3aBUCUMOCTh MEXXY CUHYCOM ¥ KOCMHYCOM OJJHOTO U TOTO e yIJia. 3aBUCIMOCTh
Me>Kly TaHTeHCOM M KOTaHT'eHCOM yrJjia. ToXK/ecTBa, CBsI3bIBarOIMe TAaHTeHC U
KOCHHYC YIJIa, CHHYC ¥ KOTaHI'eHC yTJIa.

®dopmy/ibl IPUBeEHUS

CuHyC, KOCUHYC U TaHT€HC YTJIOB a U -a. BoipakeHre clHyca U KOCHHYCa
TIPOM3BOJILHOTO yTJIa Yepe3 CUHYC U KOCHHYC OCTPOro yrjia. @opmy/ibl pUBeieHuUs
[UIsl CUHyCa, KOCUHYCa, TaHeHCa M KOTaHreHca.

DopmyJibl C/I0XKEHUSA
@opmyJibl CYMMBbI ¥ Pa3HOCTH YIJIOB Ji/Is1 CUHYCa, KOCUHYCA U TaHr'eHCa.

@®opMyJIbI ABOMHOIO U NO/IOBUHHOIO yIJla
dopmyJibl CHHYCa, KOCMHYCa, TAHIeHCa JIBOMHOTO 1 TI0JIOBUHHOI'O yTJa.

CymMa, pa3HOCTb U NIPOU3Be/ieHNe CHHYCOB, KOCUHYCOB

@®opMyJibl CyMMBbI U Pa3HOCTHU CUHYCOB, CYMMbI M pa3HOCTH KOCHHYCOB.
[Tpeobpa3oBaHusi CyMMbl TPUTOHOMETPUUECKUX (YHKIIUI B POM3Be/IeHNE U
TIPOM3Be/IEHNUS B CYMMY.

BoipakeHHe cMHYCa ¥ KOCHHYCA Yepe3 TaHT'eHC MO0JI0BUHHOIO yrjia
@dopmyJibl BbIpaKEHUsI CUHYCa M KOCHHYCA uepe3 TaHr'eHC MOJIOBUHHOTO yrIJia

TPI/II‘OHOMeTpl/I'-IECKI/Ie YPABHE€HHUA U HEPABEHCTBA

[TpocrTelinvie TpUroHoMeTpruUecKre ypaBHeHus1. [IpocTeiiiiive TpPUroHOMeTpUUecKue
HepaBeHCTBaA.

OO6patHble TpUroHOMeTpUYecKre (YHKIMU: apKCUHYC, apDKKOCHHYC, aDKTaHTeHC.

IIpodeccuoHabHO-OpHEHTHPOBAHHOE COiep)KaHUe

HpaKTI/IquKI/Ie 3dHATHA:

31 | [Ipeobpa3oBaHHe BbIPayK€HHH MPH TTIOMOIIM OCHOBHBIX TPUTOHOMETPHUECKUX
TOXECTB.
32 | TIpeobpa3oBaHue TPUTOHOMETPUUECKUX BbIPA’KEHHUH TTPU TTOMOIIH (OPMYT

IMMprUBeJeHNs

10

04, OK 05, OK 06

IIK 1.3.
IIK 2.4.




33 | IIpeobpa3oBaHre TPUTOHOMETPUUYECKUX BbIPDA’KEHUH TMPH TTOMOLIH (DOPMYJI CJIOXKEHHST
34 | IIpeobpa3oBanne TPUrOHOMETPUUECKHX BHIPa)KEHWI IIPU IIOMOLLY (POPMYJT
JBOWMHOTO Y TIOJIOBUHHOT'O apryMeHTa.
35 | IIpeobpa3oBaHre CyMM U pa3HOCTel TPUTOHOMeTPUYeCKUX BbIPaKEHUH B
NIpoK3BeieHre
36 | [Ipeobpa3oBaHue nNpou3sBejeHUi TPUTOHOMETPUUECKUX BbIDaKeHHUH B CyMMBI.
37 | IIpeobpa3oBaHue CMHyCa U KOCMHYyCA Yepe3 TaHIeHC M0JIOBUHHOTO yTJia.
38 | IIpeobpa3oBaHue pa3TMYHbIX TPUTOHOMETPUUECKUX BbIPa)KEHHH.
39 | IIpocTelilivie TpUroHOMeTpUUECKHEe ypaBHEHUS
40 | IIpocTeliie TPUrOHOMeTpUUECKHe HepaBeHCTBa
KonTposbHasi padora Ne6 mo Teme: «OCHOBBI TPUTOHOMETPHH» 2
Pa3zpen 7. 20(1k) JIP 05, JIP 08, JIP
DYyHKIMH, UX 10
CBONCTBA ¥ rpaMKH
<I)T1$11\<llan7ﬁ1.n . OCHOBHoOe cojiep)XKaHue y4eO0HOro MaTepHasia 2 OK 02, OK 03, OK
CBOﬁC¥Ba]i/ll rpadbuku I | ®yukuun u ux rpadguku. CeoiicTea pyHkuuu. [IpeodpazoBanus rpadukos 04, OK 05, OK 06
byHKIHA. IK 1.3.
[TousTHe QyHKLMU. APTYMEeHT 1 3aBUCUMasi IiepeMeHHast. YacTHOe 3HaueHre MK 2.4
¢dyHkpm. O6s1acThb OrpeziesieHus: U MHOXKeCTBO 3HaueHW GyHKIUH. TabmmuHbIH,
rpaduUecKuii ¥ aHaJIMTHUECKUI CrIoCoObI 3a1aHus yHKIUH. [ToHsATHE
MOHOTOHHOCTH, YeTHOCTH, HEUeTHOCTH, OTPAHUUEHHOCTH, MePUOJAUYHOCTU (HYHKLIUH.
[TpomesKyTKU Bo3pacTaHUs U yObiBaHUsI, HauboJiblllee U HaMMeHblllee 3HaUeHusl,
TOUKU SKCTpeMyMa. I'paduueckas MHTepripeTalusi CBOUCTB QyHKLMHU. [ToHsATHE
rapa’sizieJibHOro nepeHoca rpadvka pyHkuyu. [lapaniensHbid epeHoC BAOMb OCU
abcrucc u opauHar. I'paduueckast uaTepripetarys. [IoHsATHe CUMMeTPUM TPadHKOB
¢byHkiuu. CUMMeTpHsi OTHOCUTE/IbHO 0Cel KOOP/AWHAT U CUMMEeTPHsi OTHOCUTeTbHO
Hayasia KOOp/IMHAT, CUMMeTPHsi OTHOCUTEe/TbHO TIpsiMoi y=X. PacTsbkeHue U cxatue
rpaduKoB OYHKIMI BAOJIb BCEM 0CH KOOpAMHAT. ['paduueckast HHTepIIpeTalysl.
2 | Ooparsbie QyHKIHUH.
[TonsiTrie obpatHo¥ GyHKIMH. O6sacTs onpezeneHus U 06/1acTh 3HaUeHHI 0OpaTHOM
dysKiwn. ['paduk oOpaTHOM DYHKIIUH.
ITpodeccuoHa/ILHO-0PHEHTUPOBAHHOE COlepP)KaHHe 2
ITpakTHUYecKHue 3aHATHSA:
41 | UccnemoBanue yHKIMK U ocTpoeHue rpaduka ¢pyHkimu. [Ipeobpa3oBaHue rpaduka
GOYHKLIH
42 | Tloctpoenue rpaduka 06paTHOM HYHKIMH
KoHTposibHast paboTa 0
Tema 7.2. OcHoOBHoOe co/iep>KaHue yue0HOro MaTepuasia 7
no?&ggerl[:g;?rl&m I | Cremennpie dpynknuu u ux rpaduku
ﬂorapnq,M“quK“é " [TonsiTve creneHHOM (YHKLMU C LieJIbIM 1 PalMOHA/IbHBIM M0Ka3artesieM. CBOMCTBa
TPUT'OHOMeTpUYeCcKHe CTerNeHHOM (DYHKLMHU C Lie/IbIM [I0Ka3aTesieM U ee rpauk.




Gynxuuu 2 | Hoka3arenpHas GpyHKIHS, ee cBoiicTBa U rpaduk
OnpeeneHue nokasaTenbHON (QYHKIMM, CBOMCTBA IOKa3aTeabHOW QYHKLMH, rpaduk
ToKa3aTeabHOM QYHKLMH, TOCTPOeHHe rpadrKa rmokasaresbHOW QyHKIMU
3 | Jlorapudmuueckasi pyHKIus, ee cBoiicTBa M rpaduK
Ornipepenienre norapudmMuueckor (PyHKIMM, CBOMCTBa JiIorapu(Muueckou (pyHKI1H,
rpaduk jsiorapumuueckoi GyHKIMH, OCTpoeHKe rpaduKa Jorapudmuueckoi
hyHKLMU
4 | Tpuronomerpuueckue PyHKIUH U UX cBoMcTBa. CBOMCTBA M rpaduku yHKIMI
y = sin x; y = cosx. [ToHsiTvie TpuroHoMeTpruueckux GpyHKIuii. O61acThb oripeieneHust
Y MHOXKeCTBO 3HaUeHH! TPUrOHOMeTpUYeCcKUX (yHKLMN. UeTHOCTh, HEUeTHOCTh,
MepUOANYHOCTb TPUTOHOMETPHUeCKUX QyHKLMH. O61acTh onpeesieHus U
MHO>KeCTBO 3HaueHU QyHKIMN y = sin X; y = cosx. UeTHOCTb, HEUeTHOCTb,
MIepPUOANYHOCTE PYHKIMHI Y = sin X; y = cosX. IIpoMeKyTKH BO3pacTaHus U yObIBaHUSI.
5 | CeoiicTBa u rpaduku GyHKOHH y = tgX U y = ctgx
Ob6nacTb oripe/ie/ieHUs1 U MHOYKECTBO 3HauUeHU (YHKLWHN y = tgX Uy = CtgX.
UeTHOCTb, HEYETHOCTb, MEPUOJUYHOCTE PYHKLIMM Y = tgX U y = ctgX. [IpomexxyTku
BO3paCTaHUs U YObIBaHUSI.
6 | IIpeoOpa3oBanue rpadMKOB TPUrOHOMETPHUECKHUX PYHKIUH.
Pa3nunbie mpeobpa3oBaHus rpaKOB TPUTOHOMETPHUECKUX (DYHKITHA.
7 | T'apmoHHUecKue Koie0aHusi.
I'padvik rapMOHUYECKOT0 KOJiebaHusl.
IIpodeccuoHabHO-0pHEHTHPOBAHHOE COAeP)KaHUe 8
IlpakTHUecKuHe 3aHATHSL:
43 | Mocrpoenne rpadMKOB 1 UCCIeOBaHKE CTEEHHOMN DYHKIHH
44 | TlocTpoeHue rpadp¥iKOB 1 MCCIeJOBaHMe IOKA3aTenbHOI DYHKIUH
45 [TocTpoeHue rpauMKOB U UCCAeA0BaHUe JIOrapu(PMUUecKonr (GyHKIUN
46 | ViccnegoBanme TpuroHoMeTpruecknx GYHKIHMA U TOCTPOEHKe rPadHKOB
47 | Tloka3aresbHble, norapudMuUecKre, TPUrOHOMETPUUYECKHE YPaBHEHHS U
HepaBeHCTBa.
48 | Bpimosnnenye apudMeTHUeCKUX Omepapii Hasi QYHKISIME
KonTpoibHasi padora Ne7 no Teme: « PyHKIIMH, MX CBOMCTBA U rpadpukmn» 1
KoHcynbTanumn 1
Pa3pen 8. 26(1x) JIP 06, JIP 07, JIP
MHOrorpaHHUKH U 08
KpYyIJble Tejia OK 02, OK 03, OK
Tema 8.1. OcHOBHOe cofiep)KaHHe yue0HOro MaTepua/ia 5 04, OK 05, OK 06,
MHororpanHuKH MHororpaHHuKH. OCHOBHBIE IOHATHSA U onpe/eneHus. [lapa/iienenuney. OK 07

PéGpa, BepILIMHBI, FPaHU U MarOHAIA MHOTOTpaHHUKA. [ToHSATHe pa3BepTKA MHOTO-
rpaHHUKa. MHororpaHHsble yriibl. [ToHSITHe BBITYK/IOTO MHOTOTPaHHHUKA.




[Tapannenenunes v ero coricrea. Bupl napasienenunesos. IIpsMoyroyisHbIA
napasienenunes. MisMepenus napamienenureza. InaroHansHele ceuenns. Kyo.

IIpusma.
ITonsaTre npusMbl. OCHOBHBIE ITOHATHA U onpefiesieHus. [IpsAMas 1 Hak/IOHHas rpy3Ma.
BricoTta pusmel. [TpaBuibHbIe pusMel. [ToHSTHe TPaBUIbHOM N-YTObHOW NIPU3MBL.

IImpamupa. [IpaBuibHBIe IMpaMH/bL. Y cedeHHasA NMpaMHUja.

[Tonstre nupamuzbl. OCHOBHBIE IIOHATHS U ONIpe/ie/IeHusI.

[ToHsATHE 1 CBOCTBA NpaBWIbHBIX paMuy. [ToHaTue anogemsl. TeTpasgp.
[TonsTre 1 cBOUCTBa yceueHHOU npamuAbl. [TIoHATHE U CBOMCTBA PaBUIBHOU
yCeYeHHOW NTUpaMu/ibl.

CeueHus1 MHOTOTPAaHHUKOB
Bupl ¥ TocTpoeHHe ceueHnit MHOrOrpaHHUKOB. CeueHusi Ky0a, MPU3Mbl, MUPaMU/pI.

CuMMeTpuM B IpocTpaHcTBe. [IpaBU/IbHBIE MHOTOTPAaHHUKHU

[TousTHe cummeTpui. LieHTpanbHasi, oceBasi CAMMETPUsl, CAMMETPHSI OTHOCHUTE/IEHO
riockocTu. LeHTp cuMmMetpur. Ocb cummeTpud. [110CKOCTb CUMMeTpHH.
CumMeTpusi B MHOTOrpaHHMKax. CUMMeTprH B KyOe, B TIapasuiesieniviesie, B pyU3Me u
npamuze. TIpaBusbHbIE BBIMTYK/Tble MHOTOTDAHHUKH (TeTpaszp, Ky0, OKTaszp,
Jojekasnp v ukocaszp) Teopema Oisiepa.

ITpakTHYeCcKHe 3aHATHSA: 7
49 | BrruncieHre OCHOBHBIX 3/1eMEHTOB Mapa/iie/ieliie ia.
50 | Brrumcrenne oCHOBHBIX 3/71eMEHTOB TIPU3MBL.
51 | Bprumcnenve ocHOBHBIX 3/1eMeHTOB NMpaMU/bI.
52 | Toctpoenye ceveHuit MHOTOrPaHHHKOB
KoHTposibHast paboTta 0
Tenrge]l;dz 8-%-1{ st OCHOBHOe coep)kKaHHe y4eQHOro Marepuaia 2
pam 1 | Bnmaapp
[TonsiTHe Tena v MOBepxHOCTU BpalljeHus. [ToHsiTHe LUaMHAPa. OCHOBHBIE TIOHITUS U
onpegenenusi. OceBble ceueHUs LWIWH/pPa. LIeHTp cuMMeTpyuu LWIMHAPA.
KacarenbHas m1ockocTs LuauHzpa. PassepTka LuauHApa.
2 | KoHyc. Y ceyeHHBIN KOHYC
[TouaTtue KoHyca. OCHOBHBIe TIOHATHA U omnpefesieHUss. OceBble ceyeHUs1 KOHyCa.
ITnockocTy cummeTpuu KoHyca. KacaTesnbHas II0CKOCTb KOHYyca. Pa3BepTka KoHyca.
Y ceueHHBIN KOHYC.
3 | IIlap u cdepa
[Monsitue mapa. OcHoBHLIe oripeienieHus. [TonsTtue chepsl. [ToHsATHe 111apOBOTO
cermeHTa. B3ariMHOe pacrosioxkeHue 111apa ¥ TI0ckocTh. CeueHue 11apa MI0CKOCTHIO.
HuamMeTpanbHasi I0CKOCTb. CeueHUe cepbl MII0CKOCTbIO. bosblilias OKpy>XKHOCTb.
KacaresibHasi 10CKOCTB 111apa U ee cBoMcTBa. [ToHsITHe KacaTe/IbHOM TIPSIMOM K I11apy
Y ee cBoKcTBa. BrincanHas v onvcaHHas cepsbl.
IIpakTHyecKHe 3aHATHA: 4




BblunciieHre OCHOBHBIX 3/1eMEHTOB LIWJTMHAPA.

BrIuncieHre OCHOBHBIX 3/IEMEHTOB KOHYCd 1 YCEUEHHOI'O KOHYCd.

Uil U1 Ul

5

BrIuncieHre OCHOBHBIX 3/IEMEHTOB HIapa.

KonTponbHasd pabota

Tema 8.3.
WN3mepenus B
reoMeTpHu

OCHOBHOe€ co/iep)KaHHe Y4e0HOro MaTepHasia

1

Ilnomajab ¥ 00HEéM reoMeTpuueckoro Tesa. [nomaab 1 006M MHOrOrpaHHHUKA.
[ToHsiTHe pa3BepTKU U IJIOIIA/IA TIOBEPXHOCTU reOMeTPUUeCKOro Tejia. AKCMOMBbI
obbema. [TonsiTre o6vema 1 ero cBoiicTBa. Eaunuiip! n3mepenust 06bema. @opMy bl
00BemMoB Ky0a U MpsIMOYTOIbHOT0 TIapasijie/ienure/a.

[Tnomazy 60KOBOM U MOTHOM MOBEPXHOCTH Ky0a, rapasuiesenuriesia, pU3Mbl.
[Tnoiaab 60KOBO M MOMHOM TTOBEePXHOCTH MPaBUIBHBIX MpH3M. PopMmyiia st
BBIUNC/IEHUS 00beMa rpu3Mbl. DOpMYJIbI /11 BBIYMC/IEHUS TUIOIaZ OOKOBOU U
TIOJTHOM TIOBEPXHOCTH TTMPaMU/ibl, TIPaBUILHOM MUPaMU/IbI, YCeUeHHOW MUPaMU/IbI.
dopmyiia /7151 BBIYUCIeHUsT 00beMa TMpPaMHU/Ibl, TIPaBUILHOM MTUPaMU/IbI, yCeUeHHOU
MMpaMUJbI.

Ilnomaab ¥ 006EM Tes1 BpallleHHsl.

dopMy/Ibl 151 BBIYMCIEHHS TUIOLIA [ OOKOBOH U TIOTHOMW TIOBEPXHOCTH LIW/IMH/IPA.
dopmyiia /151 BBIYUCIEHUST 00beMa [WIHH/PA.

dopMy/Ibl 151 BBIYMC/IEHHS TUIOLIA 1M OOKOBOM U TIOTHOM TIOBEPXHOCTH KOHYCa,
yceueHHOTO KoHyca. dopmyria [ BEIUMC/IEHUs] 00beMa KOHYCa, YCeUueHHOTO
KOHycCa.

dopMyJibl 15 BEIYKC/IeHHUs 00beMa 111apa 1 TUIoijaiv chepsl, 3/IEMEHTOB I11apa.

ITopoOue Te.
OTHoOIIIEeHUS TI/IONIA/IeH MOBEpXHOCTeH U 00beMOB TI0/JOOHBIX TeJl.

IIpodeccuoHa/IbHO-OPHEHTHPOBAHHOE CO/IeP>KaHHe

IlpakTHUecKHe 3aHATHA:

5 | BeruncieHue mionjazield 1 06bEMOB MHOTOIPaHHHUKOB.
6

5 | Borumncnenue niomazieit 1 00bEMOB Tes BpalleHusl.

7

5 | BeiurcieHue mionjazield 1 00beMOB CJIOXKHBIX TeJl.

8

KoHTtposibHasi padota Ne 8 mo Teme: « M HOrOrpaHHUKH U KPYTIJIble Te/Ia»




KoHcyabTanuu 1
Pa3pen 9. 35(2k) JIP 05, JIP 09, JIP
Hauana 13
MaTeMaTHYeCKOro OK 02, OK 03, OK
aHa/IM3a 04, OK 05, OK 06
Tema 9.1. OcHOBHOe coiep)XKaHue y4e0HOro Marepua’ia 2 IIK 1.3.
ITocnegoBa- 1 | YucnoBas noc/iegoBaTe/IbHOCTH M €€ CBOMCTBA K 2.4.
TeJTbHOCTH. o o
HenpepbiBHOCTE [TonsTre uncioBou [10C/Ie/|0BATe/ILHOCTH. CriocoObI 3a/1aHKSI ¥ CBOWCTBA UYMCJIOBBIX
YHKITUH 11ocC/j1eJ0BaTe/IbHOCTEMH.
2 | BeckoHeuHO yObIBalOIIasi reOMeTPUUeCKasi MPOrpeccusi
I'eomeTpuueckas mporpeccusi. CymMmMa repBbIX N 4ieHOB reOMeTpHUUecKoil Tporpeccuu.
[MTousATHE GECKOHEUHO YyOBbIBaroIlel reoMeTpuuecKoi mporpeccuu. @opmyra CyMMBI
OeckoHeUHO yObIBarOILei reOMeTPUUeCKON TIPOTPeCCHH.
IIpakTHUYecKHe 3aHATHSA: 2
59 | BeluKc/ieHHe Tpe/ienia oc/e/I0BaTeIbHOCTH.
60 | BerurcieHre CyMMbI TIEPBBIX N WIEHOB FreOMeTPUUYECKOU Tporpeccuu. BuruncieHue
CYyMMbI OeCKOHEeUHO yObIBaroll[el reoMeTpHUUeCKOU MPOrpecCcu.
KonTpoibHasi paboTa 0
Tema 9.2. OcHoOBHoOe coiep>KaHue yue0HOro MaTeptasia 8
ITpousBoaHast 1 | IIpousBopgnas pyHkumun. PU3HUECKHH U reOMETPUUYECKHI CMBIC/I IPOU3BOAHOMN
?l%ﬂﬁ%ﬁgﬂp;lge TToHsATHe TpUpalleHHs apryMeHTa U npupaiienus GyHKiyH. [ToHATHe CKOPOCTH
r3MeHeHus1 QyHKIWU. [ToHsITHE MPOU3BOAHOMN (QYHKIMU. ATOPUTM OTIpefiesieHust
NPOU3BOAHON PYHKI[MU. CBsi3b MPOU3BOJHOM (DYHKLIMY C HETIPEPbIBHOCTHIO.
2 | OcHoBHbIe ipaBu/ia gudepenyupoanus. [Ipou3BogHbIE 0CHOBHBIX
3/IeMeHTapHbIX QyHKIUH,
[Tpou3Bo/iHasi CyMMBI, pa3HOCTH, TIPOM3Be/leHus], uacTHOro pyHKUMM. [Ipon3BoaHast
(GYHKLMM, YMHOKEHHOW Ha TIOCTOSTHHBINA MHOKUTEJb. ©@OpPMYJIbl BBIUUCIEHUS
TIPOM3BO/IHOM CTereHHOM, T0Ka3aTe/IbHOM, Iorapu(MUUeCcKoi, TPUrOHOMeTPUUYEeCKUX
byHKLMM.
3 IIpou3BoaHas C/I0XKHON PyHKIMHU.
dopMya BbIUKCIEHUS] TTPOU3BOAHON C/I0’KHOW (DYHKLIUMU.
4 | KacarenpHas K rpaduKky QyHKIME U eé ypaBHeHHe.
YpaBHeHHe KacaTe/lbHOM K rpaduKy QyHKIMH.
5

IIpuiMeHeHNe IPOU3BOHOM K HCC/1e/J0BaHUI0 (yHKI{MIA.

[Tpu3Haku Bo3pacTaHus U yobiBaHus PyHKIMU. [locTaTOYHOE yCIOBHe BO3pacTaHUs U
yObIBaHUs1 GYHKLIMY Ha MHTepBasie. [IpoMe)XyTKu MOHOTOHHOCTH QyHKLMU. [ToHsATHE
TOYeK KCTpeMyMa QyHKIU. Heo6xoquMoe ycioBre CyliiecTBOBaHUS SKCTPpEMyMa B
Touke (Teopema Pepma). CraljuoHapHble ¥ KPUTUUECKHE TOUKH (PYyHKLIWH.
[JocTaTouHble yCI0BHS CyLeCTBOBaHUS SKCTpeMyMa (DYHKLIMU.

[ToHsTHEe HaUOOJIbIIIEr0 ¥ HAMMEHBILIeTO 3HaueHus PYHKI[MHM Ha OTpe3Ke. AJITOPUTM




HaXO0>XIeHHsA HanOOJ/ILIIer0 ¥ HaMEeHbIIIero 3HaUeHUs Cl)YHKL[I/II/I Ha OTpe3Ke.

6

IlpousBoaHas B (Ju3MKe U TEXHUKE
MrHOBeHHOe yCKOpeHYe TOYKHY B [JAHHbI MOMEHT BPEMEHH.

ITpodeccuoHaIbHO-0PHMEHTUPOBAHHOE CO/lep)KaHHe

ITpakTHUecKHe 3aHATHSA: 9
61 | BrlunciieHre IPOU3BOHBIX OCHOBHBIX 3/1eMEeHTApHbIX (PYHKIMHA
62 | Cocrasnenue ypaBHeHMI KacaTeJbHOM K rpadyKy (QYHKLMA
63 [TprMeHeHHe MPOU3BOJHOM UCC/Ie[JOBAaHUIO U TTOCTPOEHUIO rpaUKOB yHKLIUMN.
64 [Tpou3Bo/iHasi B GU3MKe U TeXHUKE
65 | PelieHre MpUK/IaAHBIX 3a4a4
KonrpoabHas patota Ne 9 o teme: «I[Ipou3BogHas ¥ eé npUMeHEeHHE» 1
KoHcyabTanuu 1
Tema 9.3. OcHoBHoOe cofiep>KaHue yueOHOro Marepvasia 5
WnTerpan u ero 1| MepBooGpasnasi.
NpUMeHeHHue o Ny .
[TousaTHe TepBo0Opa3Hoii. OCHOBHOE CBOMCTBO MepBooOpa3Hoi. Tpu rpaBusia
HaXO>K/IeHHs TIepBO0Opa3HOM.
2 | Onpepgenennbii uaTerpan. ®opmyaa HewroHa-J/IelioHuna
3aziauu, NpUBO/sLLME K MOHATHIO OTpe/ie/IeHHOro UHTerpasia. KpruBosmHeliHas
Tpanenusi. [1nomjaas KpUBOMMHeHOU Tparneluy. [ToHsiTHe UHTerpaJbHOM CYMMBI.
[ToHsITHE 1 BBIUKC/IEHHE OTpe/ie/IeHHOr0 MHTerpaia.
3 | Crioco0bI BHIUHC/IEHHA IUIOIIA/ieH MUIOCKHUX (PUTYp C MOMOII[bI0 HHTerPaJioB.
dDu3nuecKoe MPUI0KeHHE OTpe/ie/IeHHOT0 HHTerpaia
BoIuncieHre nyTH, IPOKMIeHHOI0 TOUKOM. BrruncieHre paboThl.
ITpodeccuoHa/ILHO-0PHEHTUPOBAHHOE COlepP)KaHHEe 7
ITpakTHUYecKHue 3aHATHSA:
66 | Briuncienre epBoo0Opa3sHbIX OCHOBHBIX 3/IEMEHTAPHbIX (DYHKLIAN
67 | BeluncieHue orpeie/IeHHOr0 HHTerpaa
68 ['eomeTpruecKue MPUIOKEHHUs OTpe/ie/IEHHOT0 WHTerpasa
69 | Peuienne npuK/IagHbIX 3a4a4
KontpoabHast pabora Ne 10 o Teme «HTerpan u ero npuMeHeHHE» 1
KoHcyabTanuun 1
Paszpgen 10 9(1k) JIP 05, JIP 07, JIP
. 13
J/IEMEHThI TeOpUH OK 02, OK 03, OK
BEePOSATHOCTEH U 04, OK 05, OK 06
MaTeMaTHYeCKOH IIK 1.3.
CTaTHCTUKH TIK 2.4.
Tema 10.1 OcHoOBHOe cofiep>KaHue yueOHOro Marepvasia 2
O/1eMeHTBI TeOpHHU 1 | Cnyuaiinbie coObiTHA. BepOATHOCTH COOBITHS
BeposiTHOCTel [ToHATHST COOBITHS, C/TyUaHHOTO COOBITHS, JOCTOBEPHOTO ¥ HEBO3MOXKHOTO COOBITHSI.

HecoBMmecTHbIe ¥ IPOTUBOII0/IOXKHBIE COObITHS. Kiaccrueckoe ornpezienieHre
BEPOSITHOCTH.




2 | Teopemsbl C/10)KeHHSI © YMHO)XeHHsI BEPOSITHOCTEH
TeopeMmbl C/I0>KeHHsT BePOSITHOCTel HeCOBMECTHBIX Y COBMECTHBIX COObITHI. Teopembl
YMHOKEHHs1 BepOSITHOCTel He3aBUCUMBIX U 3aBUCHUMBIX COOBITHIA.

JucKpeTHasi c/iydyaiiHas BeJIMUMHA, 3aKOH ee pacrpe/ie/IeHHs.
YucsioBble XapaKTePUCTUKU JUCKPETHOM C/1y4aiiHOM BelMuuHbL. [ToHATHE 0 3aKOHe
OOJBIIINX YHCEJI.

ITpodeccuoHa/IbHO-0PHEHTUPOBAHHOE CO/lep)KaHKe 2
ITpakTHuecKue 3aHATHSA:

70 | BeiuncsieHre BepOSITHOCTEM.

71 | PellieHve npuK/IaAHbIX 3a7a4.

KonTpoibHas paboTa 0

Tema 10.2. OcHoOBHOe co/iep>KaHue yue0HOro MaTeptasia 2

J/IeMeHTbI 1 IIpeacTaB/ieHne JaHHBIX B BU/ie rpaduKoB, AHarpamMm, Tad/imij.

MaTeMaTHIeCKou [TonsiTvie BEIOOPKY, BapUaHTBI, YaCTOTHI U OTHOCUTE/ILHOM YaCTOThL. DMITUPHUYeCcKast
CTaTHCTHKH (yHKLMs pacnipesenenus. ITpejicTaBneHne JaHHBIX B BU/le TPaQUKOB, UarpaMMm,
Tab/tu1l. [ToMroH ¥ rucTorpaMma 4acToT.
2 | BeiOopouHbIe psAABI pacnpejeneHus. UHc/10Bbie XapaKTePHCTHKH.
Cp%aHee aprdMeTHUeCKOe 3HaueHHe MPU3HaKa BHIDOPOUYHOUM COBOKYTTHOCTH,
BbIOOPOUHAs AUCIIEPCHs], Cpe/lHee KBa/ipaTUueCcKoe OTK/IOHeHHe, MO/ia.
ITpodeccuona/ILHO-0PpHEHTUPOBAHHOE COlepP)KaHHe 2
ITpakTHUYeCcKHe 3aHATHSA:
72 | PellleHve NMpUKIaJHbBIX 3a/jlay MaTeMaTUUeCKOH CTaTUCTUKH.
KonTtposbHas pabora Nel2 o TeMe «3J/1eMeHTHI TEOPHH BEPOATHOCTEH U 1
MaTeMaTHYeCKOW CTaTHCTHKH»

Pazpgen 11. 18(1k) JIP 07, JIP 09, JIP
YpaBHeHus u 10
HepaBeHCTBA OK 02, OK 03, OK

Tema 11.1. OcHoBHOe coiep)KaHMe y4e0HOro MaTepHaJjia 7 04, OK 05, OK 06
YpaBHeHus U 1 | PaBHOCH/IbHOCTH ypaBHeHHH. O01He MeTO/[bl PellleHNsI YPAaBHEeHHUH U UX CHCTEeM.
HEpaBeHCTBa PaBHOCH/ILHOCTE ypaBHeHUM. O611ie MeTO/IbI pellieHHsl ypaBHeHUH: pa3ioxeHre Ha

MHOXXUTE/U, BBeZIeHe HOBbIX HEM3BECTHBIX, MO/ICTAHOBKA, rpadvuecKuii MeTo[,.
Crioco0bl pellieHusi CUCTeMBI IBYX YPaBHEHUM C ABYMsI HEM3BECTHBIMM: CITOCO0
TI0/ICTaHOBKH, a/irebpanueckoro cioxxeHus, rpaduueckuii. [IoHsITHE OHOPOHOM
CHUCTEMBI U HECOBMECTHOU CUCTeMbI [IBYX TUHEWHBIX YPaBHEHUM C ABYMSI
riepeMeHHbIMU

2 | OOume MeToABI pellieHUsI HePaBeHCTB.
Merto/pb! pellieHUs1 HepaBeHCTB: Pas3/ioyKeHre Ha MHOXXUTEIH, BBeJleHre HOBBIX
HEU3BECTHBIX, MMO/ICTAaHOBKA, Tpaduueckuii MeTo/]. M300pakeHre Ha KOOPIUHATHOM
TJIOCKOCTU MHOXXECTBA pellleHU HePaBeHCTB C JBYMsI epeMeHHbIMU M UX CUCTEM.

3 ITpuMeHeHNe MaTeMaTUYeCKHUX METO/I0B /I/Il pellieHUs Co/ieprKaTe/IbHbIX 3ajay.

ITpodeccuoHaILHO-0pHEHTUPOBAHHOE COlepP)KaHHe 10

HpaKTuquKue 3dHATHA:

73 | KopHu ypaBHeHwit. PABHOCHIBHOCTS YpaBHeHwHil. [IpeoGpa3oBaHye ypaBHEHHA.




74 | OcHOBHbIE PYEMBI PellIeHHsT yPaBHEHHIA.

75 | Pemenue cucrem YPaBHEHUH.

76 OCHOBHBIE TMpHUEeMBbI pelieHrsI HEpABEHCTB

77 | Vicnonb30BaHKe CBOMCTB 1 rpadmKoB (PyHKLMI J/1s1 pellleHrsl ypaBHeHUH U
HepaBeHCTB.

78 Perienue 3d/id4 C MPaKTUUeCKHM COJep>KaHrueM

KonTtpoabHasi paboTa Nel3 nio Teme «YpaBHeHMS U HepaBeHCTBa» 1
Bcero: 218
IIpomedsicymounass ammecmauus 8 (hpopme 3K3ameHa 8
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IIpumepHBIe TeMbI HHANBHAYATbHBIX Y4e0HBIX POEKTOB 10 MaTeMaTHKe
[TprMeHeHre CBOMCTB (PyHKLMI NPU pellleHny YpaBHeHHUH.
MareMaTuKa B Moeii Tipodeccum.
3arajKu nupamug,.
ITpousBogHas 1 eé mpakTUyeckoe NpUMeHeHHUe.
CBoliCTBa TPUTOHOMETPHUECKUX (PYHKIUI: TapMOHIUEeCKHe KomeOaHusl.
HaxokzeHre 00b€Ma Tes U [ieHTpa Macc TeJia C TIOMOIIbI0 HHTerpasa.
[TpumeHeHMe TpUroHOMeTpUH B (prsrike. O61acTH IPUMeHEeHNs] TPUTOHOMETPHH.
Yucsio e v ero TavHbI.

YTo nokasbIBaeT rnokasaresbHas QyHKLUS.

. CocraBnenue €104HOM TUP/ISH/BI.

. BekTOpHBIE AMarpamMMmsl B LjelsIX IlepeMeHHOIo TOKa.

. [lapannensHOe pOeKTUPOBaHKe.

. ['eomeTprueckue roj0BOJIOMKH.

. MHOronukasi CMMMeTpus B OKpYy>KarolljeM Hac MHUpe.

. MopenvpoBaHye JIOrTHueCKUX 3aau.

. Micriosib30BaHMe MeTo/ja HAaMMeHbIINX KBA/IpaToB NPU PaJUOTeXHUUe CKUX U3MePeHUsIX.
. [IpyMeHeHre KOMIT/IEKCHBIX UMCesT IIPU pacyeTe 3/1eKTPUUeCKUX Lierei.

. Cp&BHHTeJ’ILHbIﬁ dHa/IM3 ME€TOJa KOMIUIEKCHBIX dMIUVIUTYA U METOAd BEKTODHbLIX AHUAPaMM I1PpH

peeHrr 3a/ida4 3JIEKTPOTEXHUKHU.



3. YCJIOBUSA PEAJIMBAIINU ITPOTPAMMBI YYEBHOTI'O ITPEIMETA

3.1. Tpe6oBaHNsA K MUHMMA/IbHOMY MaTepPHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0

Peanu3ariysi mporpamMmbl yueOHOT0 TIpeiMeTa TpeOyeT Haluuusl yueOHOro KabuHeTa MaTeMaTHUKH.
O0OopyaoBaHue yueOHOro KabuHera:

- TI0CaJJ0YHbIe MeCTa I10 KOJIMUeCTBY 00yUarL[UXCs;

- aBTOMATH3UPOBAHHOe pabouee MeCTO TIperofaBaTeris;

- IOCKa KJlacCHasi;

- BCTpOeHHbIe MKadbl A7151 yueOHOM, yueOHO-MeTOANYeCKOU TUTepaTyphbl

- KOMIUIEKT YyueOHO-HarsiIHbIX Tocobuii (MoJend TeoMeTpuecKUx Tesl: MHOTOTPDAaHHWKOB, Tel
BpallleHust; JeTany (peanbHble U3ZeNns));

- KOMIUIEKT 3/IeKTPOHHBIX BHZIeOMaTepHUasioB;

- 3aJIaHUs [/ KOHTPOJIBHBIX paboT;

- ipoheCcCOHa/ILHO OPUEHTHPOBaHHbIE 3a/1aHus;

- MaTepuasbl FK3aMeHa.

TexHUUecKHe CPeACTBa 00yUeHH:

- TIepCOHAJTbHBIN KOMITBIOTEp C JIUL[eH3MOHHBIM TPOrPaMMHBIM 00ecrieueHreM;

- UHTepaKWUTBHasl [JOCKa;

- IIOCTYT K JIOKa/IbHOM CeTH U K ceTu VIHTepHeT;

- UHTepaKTUBHasl JOCKa.

3.2. UndopMmanoHHOe o0ecrieueHue 00yueHust

IlepeyeHb PpeKOMEHAYeMbBIX YUeOHBIX W3JjaHul, VIHTepHeT-pecypcoB, AOMOTHHUTEIbHOU
JIMTepaTyphbl

OCHOBHbIE HCTOUHHUKH:

1.

Anvmvos II1. A. u gp. MareMaTHKa: anrebpa ¥ Hauajla MaTeMaTUYeCKOTO aHa/iM3a, reoMeTpHS.
Anrebpa W Hayajsa MaTeMaTHUeckoro aHaiv3a (6a30Bbiii U yriyO/ieHHBIA ypoBHM).10—11
Kmaccel. — M., 2020.

AranacsiH JI.C., Byty3oB B.®., Kagomues C.b., Kucenepa JI.C., [To3nsik 3.I". 'eometpus 10-11
KsaccoB. — M.: [Ipocseltjenue, 2019.

BammmakoB M.M. MaTtematuka. YueOHuK: yueb. [Tocobue ast obpa3oBar. YupexaeHuid Had. U
cpen. ipod. obpa3oBanusi. M.: M3paTenbCKuid IIeHTp «AKazeMusi», 2021.

BarmmvakoB M.M. Maremaruka. 3agaunuk: yueb. ITocobue st o6pa3oBar. YupexaeHui Hau. U
cpen. ipod. obpa3oBanusi. M. : M3maTebCKui LIeHTp «AKazemusi», 2021.

Konmoropor A.H., Abpamor A.M., dyaaunpeiH FO.I1., Bnes b.M., IlIBapiioypa C.U. Anrebpa
Y Hauasia aHanu3a. Yuebnuk s 10-11 kmaccoB.,M.: TTpocsertrienue, 2009.

MaremaTtrka. COOpHUK 3a/laHuil [Jisi TIPOBeZleHHs] MMHMChbMEHHOT0 3K3aMeHa 3a KypC CpejHei
mKosisl. — M.: Ipoda, 2010.

AOHOJIHI/ITEJII)HBIE HCTOYHHUKH:

1.

Moppakoeuu, A.I'. Anrebpa ¥ Hayaja MaTeMaThueckoro aHamu3a. 10 kmacc: B 2 u. Y. 1.
YueOHUK Asisi yuauxcsi ob1eobpa3oBaTesibHbIX yupexkaeHui (mpoduibHbIN ypoBeHb) / A.T.
Mopakosuu, I1.B. CemeHoB. - M.: MHemo3uHa, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / -
TekcT : HermocpeCTBeHHBIM

Mopakosuy, A.I'. Anrebpa v Hauasa MaTeMaThyeckoro aHaim3a. 11 kmacc: B 2 u. U. 1.
YuebHUK AJ1s1 yyanpxcsi o01jeobpa3oBaTeNbHbIX yupexgeHnii (mpo¢wibHbIi ypoBeHb) / A.T.
Mopzkosuy, [1.B. CemeHoB. - M.: MHemo3uHa, 2020. - 351 c. — ISBN 978-5-346-03199-4/ -
TekcT : Hermocpe;CTBeHHBIN

Mopakosuy, A.I'. Anrebpa ¥ Hauasa MaTeMaThdeckoro aHamm3a. 10 kmacc: B 2 u. U. 2.
3a/layHuK /IS yYaluxcsi o01jeo0dpa3oBaTe/ibHbIX yupeXkaeHui (mpoduibHelid ypoBeHb) / A.T.
Moppxkosuy, J1.O. [enuwesa, JI.W. 3BaBuu [u ap.] - M. : MHemo3uHa, 2020. - 336 c. — ISBN:
978-5-346-01202-3/ - TekcT : HemocpeiCTBeHHBIN



4.

Mopakoeuu, A.I'. Anrebpa ¥ Haua/la MaTeMaTUUeCKOro aHamu3a. 11 kmacc: B 2 u. Y. 2.
3ailauHuK /171 yuyanuxcsi obieobpa3oBarebHbIX yupexxaeHni (mpoduabHbIi ypoBeHb) / AT,
MopakoBuu, JI.O. lenuiieBa, JI.W. 3BaBuu [u Ap.],- M. : MHemo3uHa, 2020. - 137 c. — ISBN:
978-5-346-02411-8/ - TekcT : HenocpeCTBeHHBIN

HNurepHeT-pecypchi:

1.

2.

3.

8.

9.

Bcepoccutickue nnTepHeT-omumnuaasl. - URL: https://online-olympiad.ru / (maTa o6paiijeHus:
12.07.2021). - TeKCT: 3/1eKTPOHHBIN.

EnuHas Komtekuuys 1udpoBbix 0Opa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (mata obparjerus: 08.07.2021). - TeKCT: 3/1eKTPOHHBIMH.

WudopmatronHasi cucrema «EuHOe OKHO JjocTyra K o6pa3oBaTesibHbIM pecypcam». - URL:
http://window.edu.ru / (mata obpamenus: 02.07.2021). - TeKCT: 371€KTPOHHBIH.

Hayunasi asiektponHas 6ubsmoreka (HIB). - URL: http://www.elibrary.ru (gaTa obpatreHus:
12.07.2021). - TeKCT: 3/1eKTPOHHBIN.

OTKpBITHIM Kosutemk. MaTematuka. - URL: https://mathematics.ru / (1aTa obpaiijeHus:
08.06.2021). - TekCT: 3/1eKTPOHHBIN.

[TorTOopuM MateMatuKy. - URL: http://www.mathteachers.narod.ru / (mara obpaiijeHus:
12.07.2021). - TeKCT: 3/1eKTPOHHBIN.

CripaBOYHUK 10 MaTeMaTHKe [JIs1 INKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (maTa obpamjenus: 12.07.2021). - Tekcr:
3/71eKTPOHHBIN.

CpenHsisi MaTeMaThuecKast UHTepHeT 1ikoJja. - URL: http://www.bymath.net / (aTa obpamjerus:
12.07.2021). - TeKCT: 2/IeKTPOHHBIM.

depnepanbHbIi IopTan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru / (zara
obpartenusi: 02.07.2021). - TeKCT: 371eKTPOHHBIM.

10. ®enepanbHbIi LIeHTP MHPOPMALMIOHHO-00pa3oBaTenbHBIX pecypcoB. - URL: http:/fcior.edu.ru /

(maTa obparrerus: 01.07.2021). - TeKcT: 3/1eKTPOHHBIH.


https://www.resolventa.ru/demo/demomath.htm
http://www.mathteachers.narod.ru/
https://mathematics.ru/
http://www.elibrary.ru/
https://online-olympiad.ru/

4. KOHTPOJIb 11 OIIEHKA PE3YJ/IbTATOB OCBOEHUSA JUCITUIT/IMHBI

KoHTpo/1Ib ¥ oOneHKAa pe3y]bTaTOB OCBOEHHWS Y4eOHOro TIpeAMeTa  OCYLeCTBIISIeTCS
rperiofiaBaTesieM B TIpoLiecCce TIPOBeJieHUs] TPAaKTUUeCKWX 3aHATHM, TeCTUPOBaHUs, a Takke
BBITTO/THEHUST OOYYaroMMUCT WHAWUBUAYATbHBIX 3aJlaHWl; PaCKPHIBAIOTCS Uepe3 JUCIUITMHAPHbIE
pe3y/nbTaThl, YCBOEHHbIe 3HAHWS W TIpUOOpeTeHHbIE CTYJeHTaMH yMeHHWs, HarpaBjeHHble Ha
(dhopmMupoBaHue 001X 1 TPodeCcCUOHATbHBIX KOMITeTeHI[UH.

Oo6mas/npodeccuoHanbHast

Pa3zgen/Tema

Tun oeHoYHBbIX

KOMIIeTeHLUsA MeponpusTHH
OK 01 Ilonumares cymHocTs U | Bsegenue, P1, Tema YcTHbIl o1poc
COLIMA/IbHYI0  3HAuYMMOCThb coet | 1.1 [TpakTHyeckue paboThI

Oyayiiedt mipodeccuu, TPOSBIATE K
Hel
YCTOWYMBBINA UHTEpeC.

['pynnoBble MpoeKThbI

OK 02 OpraHu3oBbIBaTE COOCTBEHHYIO

JieATeIbHOCTb, BBIOMPATh  TUITOBbIE
METO/IbI U CITIOCOOBI
BBITTO/THEHMSI 1podeCcCHOHAMBHBIX

3a/ja4, OLIeHMBaTh UX 3(PPEKTUBHOCTH
Y KayecTBo.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2, 9.3
P10, Tema 10.1, 10.2
P11, Tema 11.1

[enoBble Urpsl
[TpakTrueckue paboThI
['pynmoBbie MPOeKThI

OK 03 [IlpuHumarh pelieHuss B
CTaHJapTHbIX U  HeCTaHJAapTHBIX
CUTYyaLUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2, 9.3
P10, Tema 10.1, 10.2
P11, Tema 11.1

Pa3HOypOBHEBbIE 3a/IaHUS
[enoBbie Urpel
[TpakTHyeckue paboThI
KoHTpo/ibHbIE pabOThI

OK 04 Ocy1ecTBasITh NMOXUCK U
HCTI0/Ib30BaHKe WHMOpMaI[UH,
Heobxoaumoi Aist 3¢ deKTUBHOTO
BBITIOJTHEHUS TPOQeCCUOHANBbHBIX
3a/1au, MpodeCcCUOHATBLHOTO U
JIMYHOCTHOT'O Pa3BUTHSI.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2, 9.3
P10, Tema 10.1, 10.2
P11, Tema 11.1

TIOUCK
NHurepHer,
rpe3eHTaLui,
BBITIO/THEHUE
CaMOCTOSITe/IbHOU
BHeayJUTOPHOU paboThI;
ydyacTie  B:  HAyuyHO  —
TpaKTUUeCcKol KoH(epeHIUH,
MaTemMaTUuecKou OJIMMITUaje,
TpeJIMETHOU HeJlesie

vH(popMaLu B
co3jjaHue
coo011eHus,

OK 05 Ucnonb3oBath
VH($OpPMaLMOHHO-KOMMYHHUKALIUOHHbIE
TEeXHOJIOTMM B MIPO(eCCUOHATbHON
J1esITeIbHOCTH.

P1, Tema 1.1
P2, Tema 2.1
P3, Tema 3.1.,3.2,3.3
P4, Tema 4.1
P5, Tema 5.1

KoHcriekTsl
Coo0birieHus
WHpvBryanbHbIe MPOEKTHI




P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1,9.2,,9.3
P10, Tema 10.1, 10.2
P11, Tema 11.1

OK 06 PaboraTh B KO/IJIEKTUBE U
KoMaHzie, 3¢ heKTUBHO 00IIaThCsI C
KOJI/IeraMu, PyKOBOJICTBOM,
MIOTPeOUTE ISIMU.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1.,3.2,3.3
P4, Tema 4.1

P5, Tema 5.1

P6, Tema 6.1

P7, Tema 7.1, 7.2

P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2, 9.3
P10, Tema 11.0, 10.2
P11, Tema 11.1

CoobriieHus
[enosble Urpbl
[TpakTHueckue paboThl

OK 07 BpaTh Ha ce0si OTBETCTBEHHOCTb
3a paboTy WieHOB KOMaH/bl
(MOAUMHEeHHBIX), pe3y/ibTaT
BBITIOJIHEHUS 3a/JaHUM.

P5, Tema 5.1
P8, Tema 8.1, 8.2, 8.3,
P9, Tema 9.1, 9.2

[enoBbie Urpel
PasHoypoBHeBbIe 3a/1aHus

[IK 1.3. IIprMeHATb KOHTPO/IBHO —
M3MepuTesibHbIe TIPUOOPHI J17IsT
NpoBeJieHNs1 COOPOUHBIX, MOHTaXXHBIX
Y IEMOHTa)KHBIX PabOT pa3/InyuHbIX
BU/IOB PaJjM03/1IeKTPOHHOM TeXHUKH.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P6, Tema 6.1

P7, Tema 7.1, 7.2

P9, Tema 9.3

P10, Tema 10.1, 10.2

[TpakTHueckue paboThI
KoHTposnbHbIe paboThI
Pa3HOypOBHeBbIe 3aJJaHHST

1K 2.4. BoibupaTb u3MepuTeIbHbIe
nipubopsI 1 060pyOBaHME JIIsT
TIpOBeJIeHUs UCTIBITAHUN y3/10B U
O/I0KOB PaJi03/IeKTPOHHBIX U3ZeUN 1
V3MepsTh UX NTapaMeTpbl U
XapaKTepUCTUKHU.

P1, Tema 1.1

P2, Tema 2.1

P3, Tema 3.1., 3.2, 3.3
P6, Tema 6.1

P7, Tema 7.1, 7.2

P9, Tema 9.3

P10, Tema 10.1, 10.2

[TpakTrueckue paboTeI
KoHTpo/ibHbIE pabOThI
PasHoypoBHeBbIe 3a/1aHus
VHvBYyanbHbIe TIPOeKThI




