MununCTepeTBO HAYKH H Bbiciero odpasosanns Poccuiickoii @enepannu
®deiepanbHOE FOCYAapCTBEHHOE O0IKETHOE 00pa3oBaTe/ibHOE yUpeKICHNE
BBICIIIEr0 00pa3oBaHus
«BaaguMupcKHii rocy1apcTBeHHBIH YHHBEPCUTET
numenn Ajexkcanapa Ipuropseenua u Hukonas I'puropsesnua CTo/1eTOBBIXY

(Bar'y)

PABOYAS ITPOTPAMMA YYEBHOM JUCIHUILJINHBI
OBIIEOBPA3OBATEJIBHOI'O HUKJIA
«MATEMATHKA»

U1 CHIELIMAIBHOCTH CpeaHero npodeccuoHansHOro odpasoBaHus
TeXHH4ecKoro npoduis
07.02.01 «cApxuTeKkTypa»

Baagumup, 2020



PaGouas mporpamma y4eGHoM aucuurumusl «MaTemaTHkay paspaboTaHa Ha OCHOBE oI'oC
cpemnero obmero obpasoBanus (YTB. mpukasoM MumucTepcTBa 00pa3sOBaHMS W HAyKH PO ot
17.05.2012 r. Ne 413 B pea. or 29.06.2017 1) W Ha OCHOBE MPHUMEPHOH MNPOrPaMMBbI
o6ueobpasoBarenpHoil  yueGHOM  mucmmmumEbl  «MatematHkay Ui MPOGECCHOHATBHBIX
o0Opa3oBaTebHBIX ~ OpraHm3anui, oxoOpenHod  Hay4dHO-METOIHYECKUM  COBETOM LlenTpa
npodeccronanbHoro oopazosanus PI'AY «®UPO» U peKOMEHI0BAaHHOH JUIA peau3auy [MTICC3
CITO Ha 6aze ocHOBHOro obiiero o6pa3zoBaHMs ¢ MOJy4YEeHHEM cpefHero obmero oOpa3oBaHuUs,
nporokoa Ne 3 ot 21.07.2015 r. (yrounenus: mpotokon Ne 3 ot 25.05.2017 w HMIT ot 11 OKTA0pA
2017 1. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpennero obmero o6pa3oBaHus, 0H00pEeHHOH
pemenneM ®YMO no obuemy obpasosanuto (nmpotokon ot 28 urons 2016 r. Ne 2/16-3) o
ciennanbaoctH CI1O

07.02.01 «<ApxuTexTypa»

Kadeapa-paspaboTunk: Kouie/ok MHHOBAIIMOHHBIX TEXHONOTHH U pe/INPHHAMATENbCTBA Bal'y.

Pa6ouyto nporpammy coctasii: ['aBpuiosa WL.E. (//;,// npenosasarens KUTIT Bal'y.

[IporpaMma paccMoTpeHa M 0100peHa Ha 3ace[aHuu y4eOHO-METOIHYECKOH KOMHCCHH KUTII
Bal'yY

npotokon Ne // or « 41 » D%[%M 2020 rona

Hupexrop KMTII Bal'yY /@ z H.E. Mumynuna

[Iporpamma nepeyTBepKIeHA:
Ha y4eOHBI# roj, mpoTokos No oT

Hupextop KUTIT Bal'yY H.E. Muynuna

[TporpamMMa nepeyTBepHkIAeHa:
Ha y4eOHbIH 1o, mpoToKo No oT

Hupextop KUTIT Bal'y H.E. Murynuna

[TporpamMma nepeyTBepxKaeHa:
Ha y4eOHbIH rof, npoTokos Ne oT

Hupextop KUTIT Bal'y H.E. Mumrynuna



COJAEPKAHHE

CTP.
. TIACITOPT PABOYE# MPOrPAMMBI YYEBHOW AN CLUITIMHBI 4
. CTPYKTYPA U COJIEP)KAHUE YYEFHON JUCLIUTIJTUHBI 8
. XAPAKTETHCTHUKA OCHOBHBIX BUJIOBYYEBHOU JAESTEJIBHOCTH 15
CTYJAEHTOB
. YCJIOBUS PEAJIM3ALIMUA YYEBHOM AU CLHUIIJIUHBI 21

. KOHTPOJIb W OILEHKA PE3VJIbTATOB OCBOEHHUA YYEBHON 22
JAUCHUITIJIMHbI



1. TACTIOPT PABOYEM IMPOTPAMMBI YYEBHOM JUCHHUILINHBI

1.1. O6aacTL NPHMeHEHHS MPOrPaMMBbI:

PaGouas mporpamma oOieoGpasoBarenbHoll  ydeOHOM aucumminHbl  «MaremaTHKay
NpeHAa3HaYeHa [Ulsl M3ydeHHsl MaTEeMAaTHKH B MPOQEeCCHOHATBHBIX 00pa3oBaTelbHBIX OpraHn3alusX,
peanu3yIomx 06pa3oBaTeIbHYIO MPOrpaMMy CpeiHero obiero o0pa3soBaHus B NPE/ieNax OCBOCHHA
[IIICC3 CIIO na 6a3e ocCHOBHOro oOuiero oOpa3oBaHMs [0 CINEHNUAIBHOCTH TEXHHIECKOro

npoduas CIIO
07.02.01 «ApxuTekTypa»

1.2. MecTo yuebnoii aucuunintbl B crpyktype IIICC3:
yyeGHas jucuMIIHHA «Maremarnka» sBiseTcss ydqeOHbIM MpeaMeToM 00s3aTebHOH

npeaMeTHO#H obnactn «Marematuka u uHdopmarukay @PI'OC cpennero obuiero obpa3oBaHus.

1.3. Llean u 3a7a4u y4eOHOI QHCHMILIMHBI — TPEOOBAHHSA K Pe3y/bTATaM 0CBOEHHS yuebHOMH
AUCHHIIMHBI:
TTporpamMMa OpHEHTHPOBAHA Ha JIOCTHKEHHE CIIEJYIOIINX HeIeH:
- obecriedenne cHOPMUPOBAHHOCTH TPEACTABIEHUH O COLMANBHBIX, KYJIBTYPHBIX H HCTOPHYECKHX
(akTOpax CTaHOBICHHUS MATEMATHKH;
- obecreyeHne c(HOPMHPOBAHHOCTH JIOTMYECKOrO, AJITOPUTMHYECKOro M MaTeMaTH4ecKOoro
MBILLICHHS;
- obecreuenne CHOPMUPOBAHHOCTH YMEHHMH NPUMEHATh MOTYYEHHbIC 3HAHWA TP PELICHHH
pa3InYHBIX 3a/1ad4;
- oBecrieuenne cOPMHPOBAHHOCTH MPEACTABICHHH O MaTeMaTHKe KaK 9acTH 0OIIeqeI0BEeECKOH
KyJIbTYphI, YHUBEpCAIBHOM fA3bIKE HAyKH, [O3BOJISIOLIEM OIMCBIBATL M HM3y4aTh pCAbHBIC
NPOIIECCH] U SIBJICHHSL.

OcBoenue cogepikanus yueGHOM aucimIIHbl «MatemaTika» obecrnednBaeT JOCTHKEHHE
CTY/IEHTAMH CJIEYIOIIHX Pe3yJbTaToB!

* IHYHOCTHBIX:

— chOpPMHPOBAHHOCTH MPEJCTABIEHHH O MATEMATHKE KaK YHMBEPCATBHOM A3bIKE HAYKH, CPEICTBE
MOJIEIMPOBaHHS SIBICHUH U IPOIIECCOB, HAEAX U METOIaX MATEMATHKH,

— [IOHMMAHHEe 3HAYMMOCTH MATEMATHKH U1 HAYYHO-TEXHHYECKOro nporpecca, chopMHUpOBaHHOCTH
OTHOLIEHHUS K MaTeMaTHKe Kak K 4YacTH OOIIeYelOBEHECKON KyIbTYphbl 4Hepe3 3HAKOMCTBO C
HCTOpHeH Pa3BUTHS MaTeMATHKH, BOJIFOLMEH MATEMaTHIECKHX HICH;

— pasBHTHE JIOTHYECKOrO MBILICHHS, MPOCTPAHCTBEHHOTO BOOOpPAXKEHHS, AITOPUTMUYECKOH
KyJIBTYPbl, KPHTHYHOCTH MBILLIEHHs HA YPOBHE, HEOOXOIUMOM JUIA Oyayuieit npodeccHoHaIBHOH
NeATeLHOCTH, [T IPOAODKEHUs 00pa3oBaHus B caMo00pa3OBaHuMs;

— OBJIA/ICHHE MATEMATHYECKHMHU 3HAHMAMHU M YMEHUAMH, HEOOXOMMBIMH B TTOBCEIHEBHOH KHU3HH,
JUIS OCBOEHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCLHMIUIMH ¥ [AMCUMIUIMH MPOQEcCHOHaNbHOro
MK/, JUTS TIONy4eHns ofpa3oBaHus B 061acTaX, He TpeOylowuX yriyOneHHOH MaTeMaTHYeCKOH
MOJArOTOBKH;

— FOTOBHOCTH M CIOCOOHOCTH K 06Pa30BaHMIO, B TOM HYHCIIE caMO00pa3’oBaHHIO, HA NPOTHKECHUH
BCeif JKM3HH; CO3HATE/IbHOE OTHOIIEHHE K HEMPEPHIBHOMY 0OPa30BAHUIO KaK YCIOBHIO YCIEIIHOH
npodeccHoHaNIbHON 1 00IECTBEHHON AeATEIbHOCTH;

— FOTOBHOCTB ¥ CIIOCOGHOCTH K CAMOCTOATEIILHON TBOPUECKOH M OTBETCTBEHHON S TEILHOCTH;

— [OTOBHOCTb K KOJUIEKTHBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKaMM B 00pa3’oBaTeNbHOM,
0BIIECTBEHHO 110JIE3HOMN, y4eOHO-HCCIIeI0BaTEIbCKON, MPOSKTHON W APYTHX BHAAX AEATEIBHOCTH,
— OTHOMLIEHHE K MPO(hecCHOHANBEHON JAESITENBHOCTH KaK BO3MOKHOCTH y4acTHs B PELICHUH JTHIHBIX,
0BIIECTBEHHBIX, FOCYAaPCTBEHHBIX, 00IIEHaIMOHATBHBIX npobJieM;

* MeTanpeaAMeTHbIX:



— YMEHHE CAMOCTOSTEIBLHO ONPEAEIATh LeJU AEATEbHOCTH W COCTABIIATE MIIaHbl JAESTEIBHOCTH,
CaMOCTOATENLHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH AEATE/IbHOCTE; HCIIOIb30BATh
BCE BO3MOXHBIE PECYPCHI JUIs JOCTHJKEHHs [OCTAaBIEHHBIX LENeH W pealu3aluy [UIaHOB
NIeATENLHOCTH; BEIOMPATh YCTIEIIHbIE CTPATETUU B Pa3nYHBIX CUTYalHAX,

— yMeHHE MPOAYKTHBHO 00IIaThCA W B3aUMO/ICHCTBOBATH B IpoLECCE COBMECTHOM JIESTEJILHOCTH,
YYHMTBIBATh MO3HIUH APYTHX YYaCTHHKOB JAESTE/IBHOCTH, s dekTHBHO pa3peraTbh KOH(IUKTHL,

— BlaJieHHe HABBIKAMH MO3HABATENBHOM, Y4eOHO-HCCIEN0BaTENBCKOH U POEKTHOH e TeIbHOCTH,
HaBBIKAMH paspelieHus nmpobneM; CIOocOOHOCTE W TOTOBHOCTB K CAMOCTOATENLHOMY MOHMCKY
METO/I0B PELICHHUS MPAKTHYECKHUX 3a/1a4, NPUMEHEHHIO Pa3Ii4HbIX METO10B TIO3HAHHM;

—  TOTOBHOCTb M  CIHOCOGHOCTH K  CaMOCTOSTENbHOM  HH(OPMAIMOHHO-TIO3HABATENbHOM
JeATeNbHOCTH, BKJIOYas YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(pOpMAaLlH,
KPATHYECKH OIIEHWBaTh W HMHTEPIPETHPOBATH MHQOpMAIHIO, MOJIYYaeMyl0 M3 Pa3IuYHbIX
HCTOYHHKOB;

— BJajJCHUE SA3BIKOBBIMH CPEACTBAMH: YMEHHE fACHO, JOTHYHO W TOYHO H3Jjaratb CBOIO TOUKY
3peHusi, UCTOJIb30BATh aJIEKBATHBIC A3bIKOBBLIE CPEJCTBA,

— BaJeHHWE HABBIKAMH MO3HABATENbHOM pedieKcun Kak OCO3HAHMS COBEPINAEMBIX IEHCTBHH H
MBICITUTEILHBIX TMPOIIECCOB, UX PE3YJbTAaTOB M OCHOBAHWH, IPaHHIl CBOCTO 3HAHUSA W HE3HAHUA,
HOBBIX TO3HABATEBHBIX 3a/1a4 ¥ CPEJACTB /I UX JTOCTHKCHUS,

— LeNeYCTPEMJIEHHOCTh B MMOMCKAX M MPHHATHH PEIICHHUH, co00pa3uTeIbHOCTE U HHTYHIIHS,
pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABJICHUH; CMOCOOHOCTh BOCTIPUHMMATBL KpacoTy H
rapMOHHIO MHPa;

* NpeAMeTHBIX:

Dnemenmol Meopuu MHOHCECME U MAMEMAMUHECKOU T02UKU

- OnepupoBaTh MOHATHAMH: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXECTBA, [MOJIAMHOXKECTBO,
nepeceyeHue M OObEJMHEHHE MHOXKECTB, YHCIOBBIE MHOXECTBA Ha KOOPIAMUHATHOR TPSMOH,
OTpEe30K, HHTEpBal, MOJYHHTEpBal, IMPOMEXKYTOK C  BBIKOJIOTOH TOYKOH, rpaduueckoe
npejiCTaBIeHUe MHOKECTB Ha KOOPAWHATHOH MIOCKOCTH;

- ONepUpoBaTh TMOHATHUSIMH: YTBEPKICHHE, OTPHLIAHUE YTBEPKACHHS, HCTHHHBIE M JIOKHBIC
YTBEPIXKIEHHUS, IPUYHHA, CIIEJICTBIE, YACTHBIN CiTyvaii 001Iero yTBepiKIeHUs, KOHTPIPUMED,

- IPOBEPATH PUHAICKHOCTh 3JIEMEHTA MHOXKECTBY

- HAXOJUTh NepecedeHne U 00BETMHEHHE MHOXKECTB, B TOM YHCIIC MPEJICTaBICHHBIX rpadudecKu Ha
YHUCJIOBOM MPAMON U Ha KOOPAMHATHOM IJIOCKOCTH;

- IPOBOJIMTH JIOKA3aTeIbHBIE PACCYKACHUS /1 00OCHOBAHHMS HCTHHHOCTH YTBEPIKICHHH.

Yucna u gbipadcerus

- CBOGOAHO ONEpUpOBaTh MOHATHAMH: LEJIO€ YHCIO, AETUMOCTb YHMCeN, OOBIKHOBEHHASA IpoOsb,
necaTHYHas Apo0b, palMOHATLHOE YMCI0, MNPHONMKEHHOE 3HAYCHHE 4YHCIa, 4YacTh, JOJH,
OTHOIIIEHHE, TPOLIEHT, MOBBIIIEHUE W MOHWKEHHIE HA 3a1aHHOE YHCJIO MPOLEHTOB, MacIuTad;

- IPUBOJAUTH TIPUMEPBI HHCEJ € 3a/IlaHHBIMH CBOWCTBAMHU JICJIUMOCTH;

- ONEpHpOBaTh MOHATHSAMH: JOrapu(M HHCIA, TPUTOHOMETPHYECKass OKPY)KHOCTb, pajunaHHas H
rpaaycHas Mepa yriia, BeJMYMHa yIja, 3aJaHHOr0 TOYKOH Ha TPHMIOHOMETPHYECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHI'€HC ¥ KOTAHT€HC YIJIOB, HMEIOUIHUX TPOU3BOJIBHYIO BETHUHHY, YHCIIA € U |

- BBINOJIHATh apH(PMeTHUECKHEe IeHCTBUA, COUETas YCTHBIE U MTUCBMECHHBIC NIPHEMBI, TPUMEHSIS TIPH
HeoOXO0IUMOCTH BLIYHCIIHTEIbHBIE YCTPOHCTBA;

- HAXOAWThL 3HAYEHWs KOPHsS HATYypalbHOM CTENEHH, CTENEHHW C palMOHAIbHBIM [OKa3aTeseM,
norapudMa, HCTOJIB3Ys PH HEOOXOAMMOCTH BEIYHCIIUTEIBHbBIC YCTPONUCTBA;

- [IOJIb30BATHCH OLEHKOW W MPUKUIKON TIPH NMPAKTUYECKUX pacyeTax;

- NPOBOJMTH MO W3BECTHHIM (opMynam u MpaBuiam Mpeobpa3oBaHus OYKBEHHBIX BBIPAKECHHMH,
BKJIFOUAIOIHX CTENEHH, KOPHH, Jorapu(MbI 1 TpUrOHOMETpUYECKHe QYHKIIMH;

- HAXOAWTH 3HAYEHMS UHMCIOBBIX H OYKBEHHBIX BBIpaKEHHH, OCYIIECTB/ss HEOOXOIUMBIE
MOJCTAHOBKH H Mpeodpa3oBaHus;

- n306paarh CXeMaTHYECKH YroJl, BEJIMYAHA KOTOPOro BhIPKEHA B rpajycax MM pajuaHax;

- HCTI0JIB30BATh TIPH PELIEHUH 3a/1ay TabJIMYHbIe 3HAUYCHUS! TPUTOHOMETPHUHECKUX (QYHKUMI YTIIOB;



- BBINOJHSATE TTEPEBOJ1 BEIMUMHBI YI/Ia H3 pajHaHHOH MEphI B rPayCHYIO H 00paTHO.

Vpaenenus u nepasencmea

- Pemarp panMoHaibHBIE, [OKa3aTelbHBIE M JIOrapu(Muueckue ypaBHEHHS M HEPABCHCTBA,
[IpOCTENIIME HPPALMOHATLHBIC H TPUTOHOMETPHYECKHE YPABHEHHUS, HEPABEHCTBA U UX CHCTCMBI;

- HCIIOJIB30BATH METOJBI PEIICHHs ypaBHEHHMI: NPUBEIEHNE K BUIY 'TIPOM3BEIEHUE PABHO HYIO"
WK "'9acTHOE paBHO HY/IIO", 3aMeHa NMEPEMEHHBIX;

- HCITOJIB30BAaTh METOl HHTEPBAJIOB I PEIICHHS HEPAaBEeHCTB;

- HCTIOJIB30BaTh rpadMuecKuii METOM UL TPUOIIKEHHOrO PEIIEHNs! yPABHEHNH W HEPABEHCTB;

- n300pakaTh HA TPUIOHOMETPHUYECKOH OKPYXKHOCTH MHOXECTBO PpELICHHH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHWH W HEPABECHCTB;

- BBIMOJHATH OTOOp KOpHEH ypaBHEHMH WJIM PpEMICHHH HEPaBEeHCTB B COOTBETCTBHH C
JIOTIOJTHHTETLHBIMU YCIOBUSMH U OTPAaHHYECHHIMH.

@yuxyuu

- OnepupoBaTh MOHATHAMH: 3aBUCHMOCTH BEJIMYMH, (YHKIHMS, apryMEHT M 3HAYeHHe (yHKIHH,
06J1aCTh ONpe/IeICHAS U MHOKECTBO 3HAueHUH (QyHKIMH, rpadyK 3aBHCUMOCTH, rpaguK QyHKIHH,
Hy1d (YHKUHM, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pacTaHWe Ha YHCIOBOM TNPOMEKYTKE,
yObIBAHHE HA YHCIIOBOM MPOMEXYTKe, Haubomblliee M HAMMEHbIIEE 3HaueHHe QYHKLUM Ha
YKMCIOBOM MPOMEXYTKE, Nepruoaudeckas QyHKIHs, TIEPHOJ, YeTHAs U HedeTHas (yHKIHH;

- OnepHpoBaTh MOHATHAMH: MpsiMas M oOpaTHas MPONOPUHOHAIBHOCTD, IHHEHHAs, KBaApaTH4Has,
norapudMuUecKas U nokaszaresbHas GYHKIMH, TPUTOHOMETPHYECKHE QYHKIIHH;

- ompefenaTh 3HadeHWe QYHKUMM IO 3HAYEHHIO apryMeHTa MpH PasiM4HbIX crocobax 3axaHus
(hyHKUHH,;

- CTPOUTH rpauKH U3YHEHHBIX QYHKLIHH;

- OMKCHIBATH MO rPadUKy ¥ B MPOCTEHIIAX Cydasx 1o popmysie NoBeJeHHe U CBOHCTBA QyHKUMH,
HAXOUTh 110 rpaduky GyHKUnK HauboIbIIHE H HAMMEHBIIHE 3HAYCHNS;

- CTpOMTH 5CKM3 rpaduka (QYHKIHH, YIOBJIETBOPSIOMIEH NpHBEJEHHOMY HabOpy yCIOoBHH
(MIpOMEXYTKH BO3pacTaHus/yObIBaHHsA, 3HaueHHe (QYHKUMM B 3aJaHHOW TOYKE, TOYKH
IKCTPEMYMOB, ACUMIITOTHI, HYJIM QYHKIHH U T.I1.);

- pemaTh ypaBHEHHWs, NMPOCTEHIINE CHCTEMBl YPAaBHEHWH, MCIONb3ys CBOHCTBA (PYHKUHMH H HX
rpaduxos.

Dnemenmsl MamemMamu4ecko2o anaiusd

- OnepupoBaTh TOHATHAMH: NPOU3BOJHAs (YHKIMM B TOUKE, KacaTelbHas K rpaduxy QyHkuu,
Mpou3BOAHAsE QYHKIUHN;

- BBIYMCJIATE POM3BOJHYIO OJHOWIEHA, MHOIOYJIEHA, KBAJPATHOTO KOPHS, MPONU3BOAHYIO CYMMBI
(pyHKLHIA;

- BBIYMCIIATH MPOU3BOIHBIE 3JIEMEHTAPHBIX QYHKLUMH M HX KOMOWHAIMH, HUCIIOJIb3Ys CMIPaBOYHbIE
MaTCpHaJIbI,

- WccreloBaTh B MPOCTEHINMX ciiy4asX (yHKIMM Ha MOHOTOHHOCTb, HaXOJIWTh HauOOIbIIHE H
HaMMEHbIIHE 3HaYeHUS QYHKLUH, CTPOMTH rpaQMKH MHOTOYWIEHOB M MPOCTCHIIMX PAlldOHATBHBIX
(yHKUKH ¢ UCTIONB30BAHUEM allllapaTa MaTeMaTH4YeCKOro aHauiu3a.

Cmamucmuka u meopus 6eposAmHocmei, 102UKa U KOMOUHamMopuKa.

- Wmers nmnpeacraBieHHe O JUCKPETHBIX M HEMNPEPBIBHBIX CIy4YalHbIX BETHYMHAX U
pacrnpeeeHusX, 0 He3aBUCHMOCTH CITy4alHbIX BEJIHYHH;

- UMETH NPEJICTABIEHHE O MATEMAaTHYECKOM OXKMIaHUH U [IUCIIEPCHH CITYYalHBIX BEITHYHH;

- UMETh IPEJICTaBIEHHE O HOPMAllbHOM pacrpe/ie/IeHHH U NPHMepax HOPMaJIbHO pacrpeieleHHbIX
CJIy4alHbIX BEJTHYUH;

- NOHMUMATH CYTh 3aKOHa OOJIBLIMX YMCEN U BEIOOPOYHOrO METO/Ia H3MEPEHUS BEPOSTHOCTEN;

- MMeTh MpejcTaBlieHde 06 yCIOBHOH BEPOSTHOCTH M O TOIHOW BEPOATHOCTH, MPUMEHSTH HX B
pelleHUH 3aj1aY;

- UMETH TpeJICTaB/IeHNe O BAKHBIX YACTHBIX BHJIAX PACMpe/Ie/ieHHH W MPUMEHATH WX B PEIICHHH
3aja4,

- IMETBH MPEJICTABIIEHHE O KOPPEISLMH CIIyJalHbIX BEJIUYMH, O JHHEHHON perpeccu.
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Texcmoegble 3a0auu

- PeraTh 3a71a4M pa3HBIX THIIOB, B TOM YHCIIE 3a[a4H MOBBIMIEHHOH TPYAHOCTH;

- BLIOMpPATH ONTHMAIBHBIA METO/l PELICHHS 3a/1a4H, PaCCMaTPUBaAd Pas/TMiHBIE METOMEBL,

- CTPOUTH MOJIENb PELICHHS 3a/(a4H, TPOBOJMTH JA0Ka3aTe/IbHbIC PACCyKACHHS,

- pemath 3anauu, Tpebyiomue nepebopa BapUaHTOB, MPOBEPKU YCIIOBHH, BBIOOpA ONTHMAIIBHOIO
pe3ybTara;

- AHQIW3NPOBATH M HHTEPIPETHPOBATH PE3yJIbTAaThl B KOHTEKCTE YCIOBHS 3ajaqd, BbIOMpaTh
pelleHus, He NPOTHBOpEYAallHe KOHTEKCTY;

- TIepEeBOAUTH MPH PEUICHHH 3aaun MHPOPMANHMIO U3 OAHON (HOPMBI B JAPYryi0, UCMONB3Ys IPH
HEe0OXO0MMOCTH CXEMBI, TAaO/IHLIbI, TPadUKH, JHArPaMMBIL.

I'eomempus
- OnepupoBaTh MOHATHSAMH: TOYKa, TpaAMas, IUIOCKOCTb B TPOCTPAHCTBE, Napajje/bHOCTE H

MEepPIEHIMKYISPHOCTD MPAMBIX U MUIOCKOCTEH;

- MIPAMEHATH U1 PELIeHHs 3a/a4 TeOMETpHIECKHe (aKTbl, CCIU YCIOBUA MPUMEHEHHS 3aaHBI B
ABHOMU (opme;

- pemaTh 3a/1a4i Ha HaX03KIEHHE FEOMETPUYECKUX BEINYHH 10 o0pa3siam MM aIropuTMaM;

- J1enaTh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHCYHKOB 00BEMHBIX (UTyp, B TOM YHCIIC PHCOBATH BHI
CBEpXY, COOKY, CTPOUTb CEUYEHHUS MHOTOTPaHHHUKOB;

- W3BJIEKATh, HHTEPIPETHPOBATH W MPeoOpa3oBbIBaTh UHPOPMALMIO O FEOMETPHUECKUX burypax,
IpeCTaBICHHYIO Ha YepTekKax;

- MPUMEHATH TFeOMeTpHYeckHe (aKThl Ul pelleHHus 3aja4, B TOM 4HUCIe MPEeArnoararommx
HECKOJIBKO IIIaroB PElIeHHs;

- OITMCBIBATHL B3aMMHOE PACIIOJIOKEHHE MPAMBIX U ILIOCKOCTEH B IPOCTPAHCTBE;

- GopMyIMpPOBATE CBOMCTBA M TIPU3HAKK GUTyp;

- IOKa3bIBATh TEOMETPUYECKHE YTBEPIKIACHH A,

- BJIAaJETh CTAHJApPTHOH KiaccMPUKAUUEd TMPOCTPAHCTBEHHBIX ¢buryp (nupamuibl, TPHU3MBIL,
napaJuieenunepl);

- HAXO/UTh 0OBEMBI U ILIOLIAIN TOBEPXHOCTEN rEOMETPHUECKHX Tel ¢ TPUMEHEHHEM HOpMYIT;

- BLIYUCIATE PACCTOAHHS U YTIIbI B IPOCTPAHCTBE.

Bexmopwl u KoopouHamel 8 npOCMpaHcmee

- OnepupoBaTh MOHATHSMHU JEKapPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAY/b BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJ MEXIY BEKTOPAMH, CKalApHOE IPOM3BEACHHE
BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPBI;

- HaXOAWTh PACCTOSHUE MEXIY ABYMs TOUKAMH, CYMMY BEKTOPOB W MPOM3BEICHHE BEKTOpa Ha
YMCIO, YroJl MEXAy BEKTOpaMH, CKalsApHOE MpPOM3BEACHHE, pAcKIalblBaTh BEKTOp MO IBYM
HEKOJIJTMHEAPHBIM BEKTOPaM,

- 3a/1aBaTh IJIOCKOCTE YPaBHEHHEM B JIE€KapTOBOM CHCTEME KOOPAHHAT]

- peluath npocTeiiine 3a1a4i BBEIEHUEM BEKTOPHOrO Oasuca.

Hemopusi mamemamuxu

- TIpencTaBisaTh BK/JaJ BBLIAIOIIMXCA MATEMATHKOB B Pa3sBUTHE MATEMAaTHKW M MHBIX Hay4HBIX
obnacreit;

- IOHUMATE POJIb MaTeMaTHKH B pa3BUTHH Poccun.

Memoobl mamemamuxu

- Uenonp3oBaTh OCHOBHBIE METOMbI J0KA3aTE/bCTBA, MNPOBOAMUTH 10KA3aTe/bCTBO M BBINOJIHATDH
OTIPOBEPIKEHHE;

- IPUMEHSTH OCHOBHBIE METO/IbI PEIIEHHS MATEeMAaTHIECKHX 3a/1a4;

- Ha OCHOBE MaTeMaTHYeCKHMX 3aKOHOMEPHOCTEH B TPHUPOJE XapaKTepu3oBaTb KpacoTy H
COBEPIIEHCTBO OKPYXKAOIIET0 MUPA U MIPOU3BEACHNI HCKYCCTBA;

- MPUMEHATH MPOCTEHIINE TPOrPaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKALMOHHbBIE CHCTEMBI
[pH PeIIeHAH MaTEMaTHYECKUX 3a/1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JIUCHUIIIUHBI

2.1. O6bem yaeOHO# AMCUHMIHHLI H BH/IbI Y4e0HOii padoThbI

B yueb6Ho# paboThl O06bem vacoB

O6bem 06pa3oBaTeIbHOI POrpaMMbl Y4eOHON AMCUHTLTHHBI 351

B TOM YHCJIC!

TeopeTryeckoe 00y4YeHHne 78

nabopaTtopHble paboTHI (eciiu npedycmompeno) -

MPAKTHYECKHE 3aHATHS (eciu npedycMompeno) 156

MHIMBHIYATbHBIA TPOEKT (eciu npedycmMompeo) -

KOHCYJTbTallUH

camocTosTelbHAs paboTa oby4aroruerocs (BCero) (ecau npedycmompeno) 117

B TOM YHCJIE!

camocTosTeNnbHas paboTa Hajl MHIAMBUAYAILHBIM IIPOEKTOM (ecau -
npeodycmMompeHo)

TpomexyTouHas aTrecrauns (Oxsamen) -
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3.XAPAKTEPUCTUKA OCHOBHBIX BUOB YYEBHOM JEATEJBHOCTH

CTYAEHTOB
COHEPXAHME XAPAKTEPMCTUKA OCHOBHBIX BUJIOB IEATEJIbBHOCTH
OBYYEHMA CTYJIEHTOB (HA YPOBHE YYEBHbLIX IENCTBHUH)
Beenenue O3HaKkoMJEHHE ¢ pOJIBI0 MaTeMaTWKH B Hayke, TEXHHKE, DJKOHOMHKE,

HH(OPMALMOHHBIX TEXHOJIOTUAX M NPAKTHIECKON ACATETHOCTH.
O3HaKoMJIEHHE C LEJIAMH U 3aJla4aMyi M3YUYeHHs MATEeMaTHK{ MPH OCBOCHUH
npodeccuit CI10 u cnenmansroctei CI10

AJI'EGPA

PazBuTHE MOHATHSA
0 yHeae

BeinonHenne apudMeTHIeCKNX AedcTBUM Haj Yuciiamu, coveTas YCTHBIC U
[MTUCbMEHHBIE TPUEMBL.

Haxosenue MpPUOJHKEHHBIX 3HAYEHWH BEJIMYMH M MOTPEIIHOCTEH
BbIUMCIIeHUH  (aOCONMIOTHOM W OTHOCHMTENBHOM); CpPaBHEHHE YHCIIOBBIX
BBIpAKEHHUH.

Haxoxaenne OmMOOK B MPeoOpa3oBaHMAX W BbIYUCIEHHUAX (OTHOCHTCS KO
BCEM MYHKTaM [TPOTPaMMBbI)

Kophu,
Jorapupmsl

CTEerneHH,

O3HaKOMJ/ICHHE C TIOHSTHEM KOpHS A-H CTENEHHW, CBOWCTBAMH paJHKaOB H
MpaBuIaMH CPaBHEHHS KOPHEH.

DOpMyYIHPOBAHKE ONpPENENCHUS KOPHS M CBOWCTB KOPHEH. Beruucrnenune u
CpaBHEHHE KOPHEH, BBIMOJIHEHNUE IPUKUIKU 3HAYEHUS KOPHS.
[IpeoGpazoBaHue UMCIOBBIX M OYKBEHHBIX BBIP@XEHHH, COAEPXKAIINX
paaMKalbl.

BhInonHEHKE pacueToB Mo GopMmysam, COAEPKAILUNUM PaJMKallbl, OCYIIECTBIAA
He0OXOAUMBbIE MOJICTAHOBKH H MPeoOpa3oBaHus.

Onpejie/ieHUe  PaBHOCHJIBLHOCTH  BHID@XKEHWH C  pajuKanamu. Pemenwue
MPpPALMOHATBHbIX YPaBHEHHH.

(O3HAKOMJIEHHE C IIOHATHEM CTETIEHH C JEHCTBHTEEHBIM 110Ka3aTeIEM.
HaxoskaeHHe 3HA4YEHWH  CTENeHW, MCMoNmb3ys MpH  HEOOXOAMMOCTH
MHCTPYMEHTA/IbHBIE CPEACTBA.

3anuchIBaHWE KOPHS n-il CTETNEHH B BUIE CTENEHH C APOOHBIM MOKA3aTENEM H
HaobopoT.

DopMy/IHpOBaHHE  CBOWCTB  CTETEHEH. BeiuncrieHue  CTENEHeH €
pallMOHANBHBIM 10KA3aTeNIeM, BBIIONHEHHE NPHUKHAKA 3HAUCHHA CTCIICHH,
CpaBHEHHUE CTETICHEH.

[IpeobpasoBanie HUHCIOBBIX W OYKBEHHBIX BBIPKEHHH, COJepIKaIlnuX
CTeNeHH, T[pUMEHss CcBo¥cTBa. PerueHne MOKa3aTeIbHBIX ypaBHEHHH.
O3HaKOMJIEHHE C NPUMEHEHHWEM KOpHel M CTerneHed IMpH BBIMUC/ICHUH
CPE/HUX, MIeJIEHHH OTpe3Ka B «30/I0TOM CEYCHHH). PelreHuenpukiaaHbIX
3ajia4 Ha CJIOYKHBIE MMPOLICHTHI

IIpeobpaszoBanue
aaredpanvecKux
BbIpa’KeHHUi

BoimonHeHne  npeoOpa3oBaHUN  BBIPAKEHHH, hopmy,
CBA3aHHBIX CO CBOMCTBAMHM CTElNeHel 1 jorapuMoB.
Onpenenenue  0o0MacTH  JOTYCTHMBIX — 3HAYCHHH
BbIPAKEHHMS.

Pewenue norapuMUIECKUX YPAaBHEHHH

[TPUMECHEHHUC

norapupMuU4eCcKOTo

OCHOBbBI TPUTOHOMETPUH

OcHOBHbIE IOHATHS

V3ydeHne pajMaHHOTO METOJa M3MEPEHHS YIJIOB BpAIICHUS HHX CBA3H C
rpagycHoil mepoit. M3o0paxenue yIioB BpalleHWs Ha OKPYXHOCTH,
COOTHECEHHUE BEJIMUMHBI YTJ1a C €r0 PacMoIOKEHHEM.

®opMyIMpOBaHUE OTMpEIEICHAH TPUIOHOMETPHYCCKUX (byHKUMH 1718 yTJIOB
[TOBOPOTA ¥ OCTPHIX YIJIOB MPSIMOYTOMBHOTO TPEYTONbHHKA U 00BsCHEHHE UX

B3aUMOCBA3H

15




OcHoBHbIE IIpuMeHeHHE OCHOBHBIX TPUTOHOMETPHYECKHX TOXKIECTB /I BLIMHCICHHS
TPUroOHOMETpHYECKHE | 3HAYCHHIH TPUTOHOMETPHICCKAX (DYHKIMH 110 O/IHOH U3 HHX
TOXIECTBA
IlpeoGpaszoBanusn Wsyuenne OCHOBHBIX (OPMYT TPHrOHOMETPUH: (OPMYIIBI  CIIOXKEHHS,
npocTeHmux yIBOGHHS, NPe0Opa3oBAHMS CYMMBI TPUTOHOMETPUHYECKHX (yHKIMH B
TPUrOHOMETPHYECKHX | IPOM3BENCHHE M NPOM3BEACHHA B CyMMY W NPUMEHCHHE MPH BBIMHUCICHHHA
BbIpaKeHHH 3HAYEHHUS] TPUTOHOMETPUYECKOTO BBIPAKEHHSA H YIIPOLICHHS €T0.
O3HAaKOM/IEHHE CO CBOMCTBAMH CHMMETPHHU TOYEK Ha €IMHUYHON OKPYKHOCTH
¥ MPUMEHEHHE MX JUIs BbIBOJAA (JOpMYJT IPHBEICHHS
ITpocreiimue Pemenve mo (GOpMyTaM M TPHUIOHOMETPUYECKOMY KpYyry [MpOCTEHIINX
TPHTOHOMETPHYECKHE | TPUIOHOMETPHYECCKHX YPABHEHHH.
ypaBHeHHS u | [IpuMenenne 0OmMMX METOAOB pEUIEHMS YpaBHEHHH (NMPUBEICHHE K
HepageHcmea JIMHEHHOMY, KBajpaTHOMY, METOI Ppa3/IoXEHHs Ha MHOMXHTE/H, 3aMEHBI
NepeMEHHOH) NpH PELIEHHN TPUIOHOMETPUYECKHX YPABHEHHH.
VMeHHE OTMEHaTh Ha KPYre PELICHUs! MPOCTEHIINX TPHUIOHOMETPUYECKHX
HEpPABEHCTB
Apkcunyc, O3HAKOMIIEHHE C TIOHATHEM 0GPATHBIX TPUTOHOMETPUYECKHX (HYHKIHH.
APKKOCHHYC, V3yueHne onpejeNeHni apKCHHYCa, apKKOCHHYCa, apKTaHIeHca 4YhCrna,

APKTaHreHc YHca1a

Ha EIAHWYHOM  OKPYXHOCTH,

gopmynupoBaHue HX, U300paxeHue
NpUMEHEHHE [PH PEIICHUH YpaBHEHUH

®YHKIUU, UX CBOUCTBA U TPA®UKH

DOYHKLHH.

IMonsiTHe 0
HEMpEepPBIBHOCTH
pyHKUHH

O3HaKOMJIEHHE ¢ NMOHATHUEM TMEPEMEHHOMN, MPHMEPAMH 3aBUCHMOCTEH MEKTy
nepeMEeHHbIMH.

O3HakoMJIEHHE ¢ MOHATHEM rpaduka, onpeaeneHne MPUHAICKHOCTH TOYKH
rpaduky dynkuun. Omnpenenenue no Gopmyle mpocTeHmeli 3aBUCHMOCTH,
Buga ee rpaduka. Bbipaxenne mo opmyse OIHOH TNepeMeHHOH Hepes
Apyrue.

O3HaKOMJIEHHE C onpejaeaeHueM QyHKunu, GopMyIMpoOBaHUE €ro.
HaxosxaeHne 061acTi onpeaesieHns 1 061acTy 3Ha4eHUH QYHKIAH

CsoiicTBa pyHKUIHH.
I'padpuueckan
HHTEpNpeTauHs.
IIpumeps!
(GYHKIHOHAIBLHBIX
3aBHCHMOCTEH B
peajbHBIX Mpoueccax
H SIBJICHHSIX

O3HaKOMJIEHHE ¢ TpuMepamMu (YHKIMOHATIBHBIX 3aBUCHMOCTEH B peajbHBIX
rmporeccax W3 CMEKHBIX AUCIHIUIHH.

O3HaKOMJIEHHE C J0Ka3aTelbHBIMM PAcCyKACHUSMH HEKOTOPBIX CBOWCTB
JMHEHHOM M KBAaJpaTUUHOH QYHKIMHA, MPOBEIEHHE UCC/IEI0BaHUs THHCHHOM,
KYCOUHO-THHEHHOH,  APOOHO-TMHEHHOW W KBaApaTHYHOH GyHKUHMH,
nocrpoerue ux rpadukos. ITocTpoeHue 1 YTeHue

rpadukoB Gyskimit. Mcecnenosanue GyHKUHH.

CocraBnenne BUAOB GYHKIMH MO JaHHOMY YCJOBHIO, PELICHHE 3a1a4 Ha
KCTPEMYM.

BrimosHenue npeobpaszosanuii rpaduka QyHKIMHK

Oo6parHble GyHKIHA

WUsyuenne nousmus oGpamnoil ynkyuu, ONpeesieHne BUIA U nocmpoeHue
epagpuka obpamnoil pyHKyuU, Haxodcoenue ee obracmu onpedeneHus u
obracmu 3navenuii. llpuMeHeHHe CBOHCTB (YHKUUHIIPH HCCIIEIOBAHUH
ypaBHEHHH U PELICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJIEHHE C MOHATHEM CJIOKHOH QYHKIHH

CreneHHbIE,
NnoKa3zaTejlbHbIE,
morapupmuyeckne H
TPUTOHOMETPHYECKHE
¢pyuxnun. ObparHbIe
TPUTOHOMETPHYECKHE
dhyHKIHH

Berukciienue sHa4eHuit QyHKIUHN 110 3HAYEHHUIO apryMeHTa.

OnpenenieHre [MOJOKEHHS TOYKM HA rpaduke [0 ee KOOpAMHATaM H
HaobopoT.

Ucnonb3oBaHue CBOMCTB (QYHKUWH U1 CpaBHEHMS 3HAYEHWM CTENeHeH M
norapu(pmoB.

[Toctpoenue rpadMKOB CTENEHHBIX  JIOrapupMUUECKHX GbyHKumii.

Pelrenye mMoKazaTesIbHBIX M JorapudMHUuecKiX ypaBHEHUN ¥ HEPABEHCTB M0
W3BECTHBIM JITOPUTMaM.
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O3HAKOM/IEHME ¢ TIOHSTHEM HENpEPHIBHOH MEPHOAMYECKONH (QYHKIHH,
bopMyHpOBaHHWe CBOMCTB CHHYCa U KOCHHYCA, ITOCTPOCHHE uXrpauKoB.
O3HakoMJIEHHe C TOHATHEM TapMOHMYECKHX KoneOaHuii W TNpUMEpamMu
rapMOHHYECKHX KoJeOaHui /i ONMCAHWs MpPONECCOB B dusuke u Apyrux
ofnacTax 3HaHUA.

O3HAKOMIIEHME C TOHSTHEM Pa3phIBHON  MEpHOAMYECKOH  (QyHKIWH,
dopMyIHpoBaHKe CBOMCTB TaHreHCa M KOTaHIEHCa, MOCTPOCHHE HX
rpaduKoB.

[Tpumenenue CBOMCTB GbyHKUMH JUTS CpaBHEHUS 3HAUYCHUH
TPUTOHOMETPUYECKHX DYHKIMH, PELICHHS TPUTOHOMETPHHECKHX ypaBHEHHUH.
Ilocmpoenue 2pagukos 0OpamHbIX  MPUSOHOMEMPUHECKUX pyuxyui  u
onpeoenenue no 2paguKam ux c60UCMS.

BeinosiHenue npeodpasoBaHus rpagukos

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

IMocaenoBaTe/IbHOCTH

O3HaKOMJICHHE C MOHATHEM YHMCIOBOM MOC/IENOBATEIBHOCTH, criocobamu ee
3a/1aHusl, BLIYUCICHUSIMH €€ YJICHOB.

Osznaxomienue ¢ RoHsmuem npedena nocie00eamenrbHOCMu.

O3HAKOMJTEHHE C BBIYMCJIEHHEM CyMMbl OE€CKOHEUHOro 4YMCIIOBOTO psijia Ha
[pHMEpe BBIYHC/IEHWS CyMMBl OECKOHEUHO YOBIBaIOMICH reoMeTpUYECKOH
TIPOTPECCHH.

Pelenve 3anay Ha npuMeHeHne GopMysbl cyMMbl OECKOHEYHO yObIBarOIIEN
reOMEeTPHYECKOH MTPOrPeccHH

IMpousBoaHas u ee
NpHMeHeHne

O3HAKOMJIEHHE C TIOHSATHEM MTPOU3BOIAHOM.

V3yuenne u (GOpMYyIMPOBAHHE €€ MEXAHHYECKOTO M TCOMETPHUHECKOTO
CMBIC/Ia, HM3YYEHHE QJIrOPUTMA BBIMMCJIEHWS MPOW3BOIHOH Ha MpUMEpe
BBIYUC/ICHHS MTHOBEHHOM CKOPOCTH U YIIIOBOro KodhduinenTakacareIbHOH.
CocrapienHe ypaBHEHHs KacaTelIbHOH B 001eM BUJE.

Vcepoenne — mpasun  auddepeHuupoBanus, — TabNMIBI  MPOM3BOMHBIX
JleMeHTApHBIX (YHKUMH, NpHUMeHeHne s auddepeHnrpoBaHus (yHKIWH,
COCTaBIIEHHs YPABHEHUS KacaTeIbHOM.

W3yueHne TeOpeM O CBA3M CBONCTB QYHKIUH H MPOU3BOAHOM, HOPMYTHPOBKA
HX.

TIpoBe/ieHHE C MOMOIILIO MPOU3BOAHOH HCCIIEN0BAHHA byHKUMH, 3a1aHHOM
dbopmyion.

V CTAHOBJICHHE CBA3M CBOMCTB QYHKIMHU ¥ [IPOM3BOIHOMN 110 MX rpaduKaM.
[IpumeHeHue MPOM3BOJIHOW /Ul  pelieHMA 3aj1ad Ha  HAXOKICHHC
Han6GOIBIIEro, HAMMEHBIIETO 3HAYEHHUs U Ha HaXOXKACHUE SKCTPEMYyMa

ITepBooGpasuasn
W HHTEerpaJ

O3HAaKOMJIEHHE C TOHATHEM MHTErpasia U NepBooOpasHoOM.

Vi3yuenue npasuiia BEIYMCIIEHHS [IEPBOOOPA3HON M TECOPEMBI

Herorona— Jleiibnuna.

Pemenye 3aja4 Ha CBS3b NEpBOOOPa3HON M €€ MMPOM3BOIHOM, BBIYMCIIEHHE
nepBo0GpasHoil U1 JaHHOH QYHKIUH.

Pewrenne 3a7a4 HAa NPUMEHEHHE HHTErpana JUls BBIYUCIEHUS (HU3MUECKHX
BEJIMYMH M TJIOLIAAeH

YPABHEHHWSI © HEPABEHCTBA

YpaBHeHus H
CHCTEMBI

ypaBHEHUH.
HepasencrBa H
CHCTEMBI HEPABEHCTB
ABYMS

c
| nepeMeHHBIME

O3HaKoMJIEHHWE C MPOCTEHIIMMH CBEIEHHUAMH O KOPHAX anredbpanvecKux
ypaBHEHHH, MOHATHAMH UCCIICJ0BAHUS ypaBHEHHH U CHCTEM ypaBHEHHH.
W3yueHne TEOPHH PaBHOCHJIBHOCTH ypaBHEHWH M €€ TMpPUMEHEHHS.
[loBropeHne 3amMCH  pellIeHHs  CTaHAAPTHBIX ypaBHEHUH, TPUEMOB
npeoOpa3oBaHis ypaBHEHUH JUIs CBEICHUSA K CTAHAAPTHOMY YPaBHEHHIO.
Pemenne pauuoHaIbHBIX, MppaLlMOHAIIbHBIX, noKa3aTe/lbHbIX H
TPUrOHOMETPHYECKUX YPABHEHHH M CHCTEM.
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Vcrnonb30BaHKue CBOMCTB M rpadukoB (YHKUWH U pelleHHs ypaBHEHHIL.
[ToBTOpEHHE OCHOBHBIX ITPUEMOB PEIICHUS CUCTEM.

PelneHue ypaBHEHWHi C TpPUMEHEHHEM BCeX TMpPUEMOB (pas/iokKeHHs Ha
MHOJKUTE)IH, BBEIEHUS HOBBIX HEW3BECTHBIX, IOJCTAHOBKH, rpapuyecKoro
MeTo/a).

Pelenne cucTeM YPaBHEHHH C TPUMEHEHHEM PasIMuHbIX CIIOCOOOB.
O3HakomyileHHe ¢ OOIIMMH  BOMpPOCAMH  pELICHHs  HEPaBEHCTB W
WCIOJIB30BaHKeE CBOMCTB U rpadMKoB QYHKIUH IIPU PEIICHHN HEPABEHCTB.
PelleHne HEpaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM pPas3IHYHBIX
Ccroco0oB.

[IpuMeHEHHEe MaTeMaTHYeCKHX METOJOB Ul PEUICHHS COACpKaTeabHBIX
3ama4 W3 pasiMdHbIX oOJsacTell HayKM W NpakTHKU. MHTepnpeTHpoBaHHe
pe3yJIbTaTOB C YYETOM peallbHbIX OrpaHHYeHHHA

3JIEMEHTbI KOMBUHATOPUKH, TEOPUHU BEPOSITHOCTEHW U CTATUCTUKH

QOcHOBHbIE MOHATHSA
KOMOMHATOPHKH

Wsyuyenue mpaBuia KOMOMHATODHKM M TPHMEHCHHE [PH  PELICHNH
KOMOMHATOPHBIX 33/1a4.

Pemienre KOMOMHATOPHBIX 3agad MeToJoM Iiepebopa W MO TpaBUIy
YMHOIKEHHS.

O3HakOM/JIEHHE €  TOHATHAMH  KOMOMHATOPWKHM:  pasMEIIECHUAMH,
coueTaHUsAMH, IEpECTAHOBKAMH U (OPMyJIaMH JUTS X BBIYUCICHHUS.
O6bscHeHHe ¥ TNpuUMeHeHHe (OpPMYN IS  BBIYHCICHHs pa3MelICHUH,
TepecTaHOBOK W COYETAHUH MPH PEUICHUH 3a/1a4.

Osnakomnenue ¢ omnomoM HeloToHa 1 TpeyroabHuKoM [lackais.

PemeHne TpPAKTHYECKHX 3a[ad C HCMONb30BAHHEM MOHATHH M TPaBUI
KOMOHHATOPUKH

JIeMEHTBbI TEOPHH

l/I3yquHe KJIACCHYECKOTr0 ONpeleNICHUA BEPOATHOCTH, CBOHCTB BEPOSITHOCTH,

BepOATHOCTEH TEOPEMbI O CyMME BEPOATHOCTEH.

PaccMOTpeHHe NpPUMEPOB BBIYHCIICHHs BeposTHOCTeH. Pemenne 3anad Ha

BBLIYMCIICHHE BEPOSTHOCTEH COOBITHH
[Ipeacrasienue O3HakOMJIGHHE ¢  TPEJCTaBICHHMEM  YHCJIOBBIX  AaHHBIX M HX
AAHHBIX (TaGumnbl, | XapaKTepUCTHKAMH.
AHATPAMMBlI, PemeHne MpaKTHYeCKHX 3agay  Ha 00paboTKy YHCIOBBIX — NaHHBIX,
rpadukn) BBIYUCJICHUE UX XapaKTEPUCTHK

I'EOMETPUSA

IMpamsie U muockoeTn | PopMyIupoBKa H MIPUBEIEHHE JI0Ka3aTelIbCTB [IPU3HAKOB

B MPOCTPAHCTBE

B3aMMHOTOpPACTIONOKEHHsS. TPAMBIX M TlockocTeil.  Pacnosnasanue Ha
yepTexax U MOJENSIX Pa3THYHbIX Cly4acB B3aMMHOTO PacnioNOKEHIs MPAMBIX
M TTOCKOCTEH, apryMeHTHPOBAaHHE CBOMX CYKICHHH.

dopMyIHpOBAaHUE ONMpEAENEHUH, PU3HAKOB M CBOHCTB MapaleqbHBIX H
fepreH MKy ISAPHBIX MI0OCKOCTEH, IBYTPaHHBIX 1 IHHEHHBIX YTJIOB.
BhINoOHEHHE MOCTPOEHHS YITIOB MEXKJLY MPAMBIMH, MPIMOW M IJIOCKOCTBIO,
MESK/LY TIOCKOCTSIMH 110 OMTMCAHMIO U PAaclio3HaBaHUE HX HA MOJICJISIX.
[IpuMeHeHHe MPU3HAKOB M CBOMCTB PACIOJIOKEHUs MPAMBIX U IJTOCKOCTEH
py PELICHUHM 3a/1a4.

W3obpakeHue Ha  PUCYHKax W KOHCTPYMpOBaHME  Ha  MOICTIAX
MEepreHMKY/ISPOB ¥ HAKJIOHHBIX K [UIOCKOCTH, TPAMBIX, MapauieibHbIX
[TOCKOCTEH, YIJIOB MEXy MpsAMOi M TUIOCKOCTHIO W 0DOCHOBaHHE
[IOCTPOEHHSA.

Pemrenue 3a7ay Ha BHIYHCIIEHHE TEOMETPUYECKHX BenwuuH. ONHUCHIBAHUE
paccTOSIHUS. OT TOYKH JIO IUIOCKOCTH, OT NpAMOM /10 TUIOCKOCTH, MEKAY
II0CKOCTSIMHM, MEXKIY CKPEIIHBAIONIMMUCS TIPIMBIMH,MEXKIY MPOU3BOIBHBIMH
¢durypamu B poCTPaHCTBE.
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dOpMYIMPOBAHHE U J0KA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHUSAX (TEOPEM
CYyIIECTBOBAHHUSI, CBOHCTBA).

V306paXeHne Ha YepTekax H MOJAENSIX PACCTOSHHS M O0OOCHOBAHHE CBOMX
cyxnenuit. OnpeieNieHHe M BBIYACICHAE PACCTOSHWH B MPOCTPAHCTBE.
[TpumeHerre GOPMYJT M TeOpeM TJIAHUMETPHH U PELICHUS 3a1ad.
O3HaKOMIIeHHE C TIOHSTHEM Tapa/UIeIbHOr0  MPOCKTUPOBAaHUA M €ro
cBoficTBaMu. PopMyIUpoOSanUe MeopeMbl 0 RIOWAOU OPMO2OHATLHOU
NPOEKYUU MHO20Y20NbHUKA.

[IpuMeHeHHe TEOPHH U 0GOCHOBAHHS MOCTPOEHUH W BBIMHCIICHHH.
ApryMEeHTHpOBaHHE CBOMX CY)XICHWH O B3aUMHOM  PacIOJIOKEHHH
TIPOCTPAHCTBEHHBIX QHIYD

MuororpaHHUKH

OnucaHme W XapakTepUCTHKAa pPa3MYHBIX BHJOB  MHOTOrpaHHHKOB,
fepe4YrcIIeHHe HX JIEMEHTOB U CBOHCTB.

WU306paxkeHue  MHOTOTPAaHHMKOB M BBINOJNHEHME  TOCTPOCHMA  HA
1300paXKeHUAX U MOJIENAX MHOTOTPaHHUKOB.

BeluncieHde JMHEWHBIX DJIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX
KOH(MUTYpaLusX, apryMEHTHPOBAHHE CBOMX CYKICHHH.

XapakTepucTHKa M HM300paXeHHE CEUCHHUs, pA36epmKu MHO20ZPAHHUKOE,
BBIUMCIIEHUE TUIOLIA/IEH TOBEPXHOCTEH.

[TocTpoeH#e MPOCTEHIINX CEYEHHH ky6a, mpu3Mbl, mupamMuabl. lIpumeHenue
(akTOB U cBENCHUH N3 ITAHUMETPHUH.

O3HAaKOMJIEHHE C BHAAMH CHMMETPHIM B TPOCTpPaHCTBE, (HOPMYTHPOBAHHE
ompejieleHMi W CBOWCTB. XapakTepuCTHKa CHMMETPHHM Tl BpAlICHUA H
MHOTOrpaHHUKOB.

[TprMeHeHHe CBOHCTB CHMMETPHH TP PEICHHUH 3a/1a4.

Wcnonp3oBaHue  NMpUOOPETEHHBIX — 3HAHMM  UIsi  WCCIENOBaHUS M
MOJIEJTUPOBAHHUS HECTIOKHBIX 3a/1aH.

M306pakeHre OCHOBHBIX MHOTOTPAHHMKOB H BBITIOJIHEHHE PHUCYHKOB MO
yCJIOBUSIM 3a/1a4

Tena ¥ NOBePXHOCTH
BpalleHHs

O3HaKOMJICHHE C BUIAMH TeN BpalleHus, (GopMyInpoBaHHE HUX ONpejeeHnH
U CBOMCTB.

dopMyTHPOBAHHE TEOPEM O CEYEHHH Liapa IJIOCKOCTBIO M TTOCKOCTH,
KacaTeJIbHOM K cdepe.

XapakTepuCTHKa 1 H300pakeHUe Tel BPALIEHUs, UX Pa3BEPTKH, CEUCHHUA.
Penienre 3aj7a4 Ha MOCTPOEHUE CEYECHHUH, BBIYUCICHHE [UIHH, pacCTOSHUH,
yrios, miomanei. ITpoBesieHre n0Ka3aTeNbHbIX paccy)XAeHUH MpH PEIICHUN
3agad.

[IpuMeHeHHe CBOMCTB CUMMETPHH IPU PELICHHWM 3a1ad Ha Telsa BpallCHUA,
KOMOMHAIIHAIO TeJl.

W306paxenre OCHOBHBIX KPYTTIBIX TENl M BBIIOJIHCHUE PHCYHKA 110 yCJIOBHIO
3aa4u

HU3mepenus
reoMeTpuH

O3HAKOMJIEHHE C MOHSATUSAMH IUIONIA1M U 00beMa, aKCHOMaMH W CBOHCTBaMH.
Pentenne 3a1a4 Ha BHIUMCIEHHE TUIOLWIANEH MIOCKUX QUTYp C MPUMEHEHHEM
COOTBETCTBYIOLIHX (hOpMYJT H (PAKTOB U3 MIAHUMETPHUH.

W3yueHne TeopeM O BBIYHCIEHHH 00bEMOB MPOCTPAHCTBEHHBIX TEI, PCIICHHE
3a1a4 Ha MpUMeHeHHe HOPMYIT BBIYUCIEHHS 00BEMOB.

Msyuenne  dopmyn i BBIMHMCJICHHA rUIomane  MmoBepXHOCTEH
MHOTOrPaHHUKOB ¥ TEJl BPAICHHUS.

O3HAKOMJICHHE ¢ METOIOM BBIYMCIIEHHS TUIOMIAIH TOBEPXHOCTH Chepbl.
Pemenye 3a7a4 Ha BBIYACIEHUE TUIOLIANEH TOBEPXHOCTH NMPOCTPAHCTBEHHBIX
TEJ
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Koopaunarsl
BEKTOPBI

O3HAKOMJIGHHE C TMOHSTHEM BekTopa. V3ydeHHe [€KapTOBOM CHCTEMbI
KOOPIHMHAT B MIPOCTPAHCTBE, OCTPOECHHE TTO 33aJaHHBIM KOOPAHHATAM TOUCK U
TOCKOCTEH, HAX0XKICHHE KOOPAHHAT TOYEK.

HaxosieHue ypaBHEHHIl OKpYKHOCTH, cdepsl, miockocTH. Brrmcnenue
paccTOSHUN MEXy TOYKAMH.

Vi3yueHne CBOWCTB BEKTOPHBIX BEJWYHMH, MPABHI Pa3/IOKEHHUS BEKTOPOB B
TPEXMEPHOM [IPOCTPAHCTBE, TpaBUIl HAXOXIEHWs KOOPJMHAT BEKTOpa B
IPOCTPAHCTBE, MPABUI IEUCTBHH C BEKTOPaMH, 3a1aHHBIMU KOOPIHHATAMH.
[IprMeHeHHe TEOPHH NIPH PENICHAH 3a/1ad Ha JEHCTBUS C BEKTOPAaMH.
Vi3yueHue CKAISPHOTO TPOM3BEICHHs BEKTOPOB, BEKTOPHOIO YPaBHCHHS
npamoii u mrockocTH. [IpuMeHeHre TeOPHHU NPHU PEIICHUH 3a7a4 Ha AeHcTBHA
¢ BeKTOpaMH, KOOPAWHATHBIA METO/, IPUMEHEHHE BEKTOPOB LIS BHIYHCIICHHSA
BEJINUMH YTJTIOB U PACCTOSHHH.

O3HAKOMJIEHHE C J0Ka3aTe/bCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
pACcMoJIOKEHHH MPSMBIX M TJIOCKOCTEl ¢ HCMO/Ib30BaHHEM BEKTOPOB
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4. YCJIOBUS PEAJIM3ALIMA YUYEBHOM U CIUATIIAHBI

4.1. MaTepHa/ibHO-TeXHHYECKOE oDecreueHue

JUis peanu3anuy mpOrpaMMbl yuebHOH mucuMnimHbl «MaTeMaThkay MpefyCMOTPEHbI

cleayrouue cneuialibHbIC IMMOMEIICHHA:

KabuHeT «MaTeMaTHKW», OCHALLECHHBIA 000pyI0BaHHEM:!

HArNSIHBIMA TIOCOOHSAMH,

9KPaHHO-3BYKOBBIMA  110COGHMAMH, — HH(GOPMALHOHHO-KOMMYHUMKALMOHHBIME  CPE/CTBAMH;
TEXHUYECKHMHU CpeJCTBAMH OOYYEHHMs: MarHUTHO-MEJIOBOH IOCKOH, MYJNbTUMEINAPOEKTOPOM,

HOYTOYKOM, BBIXOJIOM B HHTEPHET.

4.2. YuebHo-MeToaHYecKoe U HH(popMannonHoe obecneyeHne

4.2.1. Knuroo0ecrne4yeHHOCThH

HaumeHOBaHHe JTUTEPATYPbI: aBTOP, HAa3BaHHE, BUJL H3aHWS, I'on KonuuecTso Hanuuue B
M3/1aTebCTBO W3aHuA IKIEMTIIAPOB INEKTPOHHOH
U3aaHHi B oubnuorexke Bal'yY
6ubnunotexe Bnl'Y B
COOTBETCTBHE C
@®roc COO
OcHoBHas IUTEpaTypa
AnreGpa u Havana Matemarudeckoro ananusa: 10 -
11 xmacesl : yueOHHK 1715 0061eoOpa3oBaTe/bHbIX
opraHu3awuii : 6a30Bbli 1 yrayONEHHbIH ypOBHH / 2017 50
1. A. Anmumos [u ap.] .- 4-e u3a. — M.:
IMpocsemmenue, 463 c. ISBN 978-5-09-045929-7.
I'eomerpus: 10 - 11 knacchl | y4eOHHUK JU1s
o61eobpa3oBaTe/bHBIX Opranu3aluii : 6a3oBbli K
yriy6nénnsit yposrn / JI. C. Atanacsu [u 1p.] — 2017 50
4-¢ u3z1. — M.: [Ipocsemenue, 255 c¢. ISBN 978-5-09-
046610-3.
Jlono/THUTE/IbHAS JIMTEPATYpa
MopakoBuy, AT. AnreGpa " Hayasa
maremaruueckoro anammsa: 10 - 11 kmaccs! @ B 2 4. /
A. T. Mopakosuu .- 13- wm3m, crep. - M. 2012 49
Muemosuna, Y. 1: Yuebuuk. - 400 c. ISBN 978-5-
346-01992-3.
MopnkoBu, AlT. Anrebpa " Hayaja
martemaruueckoro aHammsa: 10 - 11 knaccwi @ B 2 4. /
A. T. Mopakosud .- 13-e wu3m., crep. - M 2012 48
Muemosuna, Y. 2: 3amaunuk.- 271 ¢. ISBN 978-5-
346-01992-3.
TToropenos, A.B. I'eometpus : 10 - 11 xnaccs! :
y4eGHHUK TS 0011e06pa3oBaTeIbHbIX OPraHu3aluH :
6a3oBbiil 1 npoduabHbIi yposHH / A. B. [loropesos 2014 51
- 13-e u3n. — M.: TIpocsemenne, 175 c. ISBN 978-5-
09-032026-9. |

4.2.2. llepnoanvecKne H3AaHUH
4.2.3. MuTepuer-pecypcebl

1. denepanbHOro NEHTPa HHPOPMALMOHHO-00Pa30BATEILHBIX PECYPCOB - URL:

http://fcior.edu.ru/

2. ®DenepansHoe XpaHuTHIIe EQiHON KOMIEKIMA LHPPOBHIX o6pasoBareibHbIx pecypcos - URL:

http://school-collection.edu.ru/
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5. KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOW AUCHUILIAHBI

PesyabTaThl 00y4eHus

MeTo0/b1 OLEHKH

CTyaeHT HAY4YHTCH:

DnemeHmubl MeopuU MHOICECME U MAMEMAMUYECKOU 102UKU

- OnepupoBaTh MOHATHAMH: KOHEYHOE MHOXECTBO, JJIEMEHT MHOMKECTBA,
MOJIMHOXKECTBO, TepecedeHrne M O0O0beqUHEHHE MHOXKECTB, YHCIOBLIC
MHO’KECTBA Ha KOOPJAMHATHOW MpAMOH, OTPE30K, HHTEPBAJ, MOJYyUHTCpBAl,
MPOMEKYTOK C BBIKOIOTOH TOUKOH, rpaduyeckoe npeAcTaBiICHHE MHOKECTB
Ha KOOPAMHATHOM MJIOCKOCTH;

- ONepupoBaTh MOHATHAMM: YTBEPXKIECHHE, OTPHLAHHE YTBEPKACHHA,
MCTHHHBIE ¥ JIOKHBIE YTBEPKIECHHS, IPHIHHA, CIIEJCTBHE, YaCTHDIA cayyvau
0011er0 YTBEPKACHHS, KOHTPIIPUMED;

- IPOBEPATH MPUHAAIEKHOCTD 37IEMEHTA MHOXKECTBY,

- HAXOAWThL IlepeceueHHe M OOBEAMHCHHE MHOXKECTB, B TOM HHMCIC
MPECTaBIEeHHBIX rpauyecky Ha YMCIOBOW NPAMOH M Ha KOOPJAMHATHOH
MJIOCKOCTH;

- MPOBOAMTH J0Ka3aTe/IbHbIE PACCYKACHUS /IS 000CHOBaHUS HCTHHHOCTH
YTBEPIKIEHHUH.

Yucaa u guipadiceHus

- CBo6oaHO OmepupoBaTh MOHATHAMM: LEIOC HHUC/IO, ACIUMOCTH HHCE,
0GBbIKHOBeHHAs  ApoOb, JecsiTH4YHas JApoOb, palMOHANBHOE  YHMCIIO,
NpubIMIKEHHOE 3HAYEHHWe 4HCia, 4acTh, [0Jd, OTHOIICHHE, MPOLCHT,
[OBBIIICHHE ¥ TIOHWKEHHE Ha 3aaHHOE YKCIIO IPOLIEHTOB, MaciiTad;

- IPUBOMTH TIPUMEPBI YHCEN C 3a/1aHHBIMH CBOMCTBAMH JIETUMOCTH;

- ONepupoBaTh IMOHATHAMHK: JIOrapuM 4HHCIa, TPHUIOHOMETPHHECKAs
OKpY;KHOCTB, PaJlHaHHas U rpajycHas Mepa yrija, BeJiMiuHa yria, 3aJlaHHoro
TOYKOH HA TPUTOHOMETPUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHICHC U
KOTAHTEHC YTJIOB, HMEIOILMX MTPOU3BOJIBHYIO BEJIHYHHY, YHC/Ia € U

- BBINOJHATH apuMeTHUecKHe IEHCTBHs, COYeTas YCTHBIC U IMHCBMCHHLIC
NPUEMBI, TPUMEHSs PHU HEOOXOAMMOCTH BBIYMCIIHTE/IBHBIC YCTPOHCTBA;

- HaxXOAMTh 3HA4YEHHUs KOPHS HATypajlbHOW CTENCHH, CTENCHH C
paLOHATBLHBIM MOKa3aTeNeM, jlorapudma, UCrons3ys npu HEOOXOAMMOCTH
BLIYHCI/IHTEJIbHBIE YCTPOHCTBA]

- TI0J1b30BATHCA OLEHKOH M MPUKUIKOH [IPH MPAKTHYECKHUX pacHeTax;

- NpOBOAMTH TO M3BECTHBIM (opMynaM H TpaBUIaM npeobpa3oBaHus
OYKBEHHBIX BBIPOKECHUH, BKIIOYAIOIIUX CTETIEHH, KOPHH, norapuMel ¢
TPUrOHOMETpHYECKUE QYHKINH;

- HAXOJMTH 3HAYEHHS YUCIOBBIX W OYKBEHHBIX BBIPOKEHHH, OCYLIECTBIAA
HeoOXO0aMMBIE T0ICTAHOBKH U Ipe00pa3oBaHus;

- u300pakaTh CXEMaTH4YECKH Yrojl, BeJIMYMHA KOTOPOro BbIpaXeHa B
rpajaycax WM paauaHax;

- WCMOJB30BaTh NPH  PEUIEHHH  3amad  TaOlu4Hble — 3HAYCHHUA
TPUrOHOMETPUUECKHX (QYHKIHMI yTII0B;

- BBIMOJHATH MEPEBO/L BEJINUMHBI YTJ1a U3 paJHaHHOH MEpBI B rPpaayCHyIo H
oGpatHo.

Vpasrenusa u nepasencmea

- PeiaTh paluoHasIbHbie, TOKa3aTeIbHbIE U JIOrapu(MHUUECKHE yPABHEHHS 1
HEpAaBEHCTBA, MPOCTEHINME HWPPAUMOHATIBHEIC W  TPUTOHOMETPHHECKHE
ypaBHEHUs!, HEPABEHCTBA U UX CHCTEMBbL,

- MCIOJB30BATH METOJBI pEIICHHUs YPaBHEHWi: TMPUBEICHHE K BHIY
"MpoW3BeJ€HNE paBHO HymoO" uIM "4aCTHOE PpaBHO Hymo'", 3aMmeHa

CamMocTOsI Te/IbHBIE

paboTel, KOHTPOJIBHEIE
paboTBhI, TECTHI,
HHIMBUIYJIbHbBIC
JIOMalllHUE 3aaHHs,
KapTOYKH-3aaHus,
PENTUHTH.
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MepeMEHHbBIX;

- WCIOJIL30BATh METO HHTEPBAJIOB JJIS PEIICHUS HEPABEHCTB,

- WCIOJB30BATh TrpaUuecKuif MeToA Aii [PHOJIMKEHHOTO PEIIEHHUS
ypaBHEHHH ¥ HEPABCHCTB]

- u300paxaTh Ha TPUTOHOMETPUYECKOH OKPYXKHOCTH MHOXKCCTBO peleHun
NIPOCTEHIIMX TPUTOHOMETPUYECKMX YPaBHEHHH H HEPABEHCTB,

- BBIMOJIHATH OTOOP KOpPHEH YpaBHEHMH WM peLIeHHWH HEepaBeHCTB B
COOTBETCTBMH C JIOTOJIHUTEIbHBIMH YCJIOBHAMH U OTPaHUYCHUAMH.
DyHKYUU

- OnepupoBaTh TMOHSTHAMH: 3aBUCHMOCTb BETMUYNH, (QYHKIHMA, apTyMEHT H
sHaueHre (YHKUMH, 0O/IAacTh OIpPENCNEeHHsl M MHOXECTBO 3HAUCHHH
dyuxmmu, rpaguk 3aBUCHMOCTH, rpaguk QYHKIMH, HYIA byHkumn,
MPOMEXKYTKH 3HAKONOCTOSHCTBA, BO3PACTAHUE HA YHMCIIOBOM MPOMEKYTKE,
yObIBaHWE HA YHCIOBOM MpPOMEXKYTKE, HamOOJbIIEe M HAUMCHBINCE
3HaueHne (QYHKIHH HA YUCIOBOM MPOMEXYTKE, NEepHoAHvecKas byHKIHS,
MepUo/l, YeTHAs ¥ HedueTHas PyHKLNH,

- omepuMpoBaTh MOHATHAMH: MpsAMas ¥ oOpaTHas MPONOPLUUOHATEHOCTE,
nuHeliHas, KBajpaTHuHas, jorapudMuyeckas M ToKasaTesnbHas (yHKIHH,
TPUTOHOMETPHUYECKHE (PYHKIIHH;

- onpenenATh 3HaueHHe QYHKIMHU 110 3HAYCHUIO apryMEHTa MpH pasiTnIHbIX
crniocobax 3aaaHus QyHKIHH,

- CTPOMTD rpadMKH H3YHIEHHBIX QYHKIIHHA;

- OMHUCHIBATH MO rpadHKy H B MPOCTEHIINX CIydasx 1o Gopmylie MoBeeHHE
W cpofictBa (yHKuHHA, Haxomuth TMO rpaduky ¢yHKuuu HaubonblKe H
HauMEHbIINE 3HAUEHUA,

- CTpOMTb 5cKu3 rpaduka (YHKIHMH, yAOBIETBOPSIOICH MPUBEACHHOMY
HaGoOpy ycloBHi (IPOMEXYTKH BO3pacTaHus/yObIBaHuUs, 3HAUCHHE (byHKIHH
B 3a1aHHOH TOUYKE, TOYKH IKCTPEMYMOB, ACHMITTOTBI, HyIH QYHKINY U T.JL.);
- pemaTbh ypaBHEHMs, [POCTEHIINE CHCTEMBI YpPaBHEHHH, HCITOJIB3YsI
cBoiicTBa GyHKIHH U UX TpadUKOB.

Dnemenmol MamemMamuiecko2o ananu3a

- OTiepupoBaTh MOHATHAMHU: POU3BO/IHAS (YHKIMN B TOUKE, KacaTe/lbHas K
rpaduky QyHKUUH, TPOU3BOAHAS (yHKIIMH;

- BBIYUCIIATH IIPOWU3BOIHYIO OJHOUIEHA, MHOTOWICHA, KBAAPATHOrO0 KOpPHI,
MPOMU3BOIHYIO CYyMMBI QYHKLIHH;

- BBIYHCISTH MPOM3BOJHBIE DJEMEHTapHBIX (QYHKUWH ¥ WX KOMOMHALMH,
MCII0JIB3Ys CIIPABOYHBIE MaTEpHalbl;

- WccieoBaTh B MPOCTEHIIMX cilydasX (QyHKUMH Ha MOHOTOHHOCTb,
HAXOAUTh HaubOJbIINE W HAaHWMEHbIIME 3Ha4YeHWs (YHKIHA, CTPOUTH
rpaGMK¥ MHOTOWIEHOB MW MNPOCTEHIIMX pPalHOHAIBHBIX byHkoui ¢
HCIOJIL30BAHMEM allllapara MaTeMaTH4eCKoro aHanusa.

Cmamucmuxa u meopus 6eposmHocmetl, 102UKa U KOMOUHAMOPUKA.

- WMeTh mpeAcCTaBleHME O MMCKPETHBIX H HEMPEPHIBHBIX CIy4aHHbBIX
BeTMYMHAX U PACTIPEIETeHUSX, O HE3aBUCHMOCTH CITyYalHbIX BEJIHIHH,

- MMeTh TpEeACTaBIeHHe O MaTeMaTHYeCKOM OKHIaHWM M JHCIEpCHH
CTydalHBIX BEJIMYHH,

- WMETh NpeICTABIEHHE O HOPMAJbHOM paclpeieceHHd W Mpumepax
HOPMAJIBHO PacrpeleIeHHBIX CITyYaiHbIX BETHHHH]

- [oHMMaTh CyTh 3aKOHa OONBIIMX YHMCE] W BBIOOPOYHOro MeToja
M3MEpEHUs BEPOSATHOCTEN;

- WMeTh THpeicTaBieHHe 00 yC/IOBHOW BEPOATHOCTH H O MTOJTHOM
BEPOATHOCTH, MPUMEHATE UX B PELIECHUN 3a/1a4;
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- MMETh TpEICTaBJIEHHE O BAXHBIX YaCTHBIX BHIAX pacnpejie/IeHul |
MPUMEHSTb MX B PELICHHH 3a]1a4;

- UMeThb MpEACTaBIEHHE O KOPPENAIHH Cly4YadHBIX BEIHYHH, O TUHERHON
perpeccumu.

Texcmogbie 3a0aqu

- PemaTh 3a/a4d pa3HbIX THIOB, B TOM 4YHCIE 3a/a4M TOBBIIICHHOHU
TPYAHOCTH;

- BBIOWMpaTh ONTHMAIbLHBLIA METON PpeLICHMs 3a1ayd, paccMaTpuBas
pa3JIn4YHbIE METO/IbI;

- CTpOMTb MOJETb PpEUIeHHs 3aJa4yd, TMPOBOAUTH JOKA3aTC/ILHBLIC
paccyKaeHHs;

- pemarh 3ajaud, Tpebyrouue rnepebopa BapHAHTOB, MPOBEPKHU YCJIOBUH,
BHIOOPA ONTHMAIIBHOTO PE3YJIbTaTa;

- aHAIM3MPOBAaTh M MHTEPIPETHPOBATH Pe3yTbTaThbl B KOHTEKCTE YCIOBHS
3a/1a4M, BEIOMPATH pPelIeH s, He TPOTHBOPEHAIE KOHTEKCTY;

- [epeBOJMTh MpH PEIICHHH 3ajad¥ HH(HOpMAlHIo H3 oaHOW (opMbl B
IPYTYI0, HMCIOJB3ys MpU HEOOXOAUMOCTH CXEMBI, Tabuiiel, rpaduky,
auarpaMMbl.

Ieomempusi

- OnepupoBaTh MMOHATHAMH: TOYKA, NpsAMas, MJIOCKOCTE B MPOCTPAHCTBE,
MapasiebHOCTh U NEPNIEHNKYIAPHOCTE MPSMBIX H MJI0CKOCTEH;

- NPUMEHATH Ui PEIIEHHs 3aad reOMETPUYCCKHE GakThl, ecnu ycroBus
MpUMEHEHHs 3aaHbl B ABHOH (opme;

- pelaTh 3a7a4Y¥ Ha HAXOXKACHHE I€OMETPUYECKHX BEITHYHH TI0 obpasuam
WIIH QITOPHTMaM;

- JienaTh (BBIHOCHBIE) MUIOCKHE YEPTEXH U3 PHCYHKOB 0OBEMHBIX buryp, B
TOM uYHCle pHCOBaTh B CBepXy, COOKy, CTPOMTb  CEHYCHHS
MHOTOIPAHHUKOB;

- WM3BNEKaTh, MHTEPNPETHPOBaTh M IMPeoOpa3oBbIBaTE HH(OPMALHIO O
reoMeTpuuecKuX (GHUrypax, NpeiCTaBIeHHYIO Ha YepTekax;

- MPUMEHSTh reoMeTpuyeckne (akTel JUIA PEUICHHs 3anad, B TOM HHCIC
[Tpe/ITOIararLuX HECKOIBKO [IaroB PeeHHs

- ONHMCHIBATH B3AUMHOE PACHOJNOKEHHE MPAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE;

- OpMyIMpPOBaTh CBOMCTBA M MPU3HAKH QHUTYD;

- IOKa3bIBATh FEOMETPHUECKUE YTBEPKICHHS,

- BrageTh CTAHJApPTHOM KIacCHQHKalMeH [POCTPAHCTBEHHBIX hburyp
(MpaMHIbl, TPU3MBI, TapaslIeNennIe/Ib);

- HAXOIWTH OOBEMBI M IUIOLIAJM MOBEPXHOCTEH [EOMETPUYECKUX Tem C
npuMeHeHrneM GopmyJr;

- BBIYUCIIATH PACCTOSIHHSA U YTJIbI B IPOCTPAHCTBE.

Bexmopbl u KOOpOUHamMbl 6 NPOCMpancmee

- OmnepupoBaTh TNOHATHSMH JEKAPTOBBI KOOPAMHATEI B MPOCTPAHCTBE,
BEKTOP, MOJIY.]Tb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA, YTOMT
MEXKJy BEKTOpaMH, CKalApHOE MPOW3BENCHHE BEKTOPOB, KOJUIMHECAPHBIC
BEKTOPBI;

- HaxOIMTh PACCTOSHHE MEXAy MABYMS TOHYKaMH, CYMMY BEKTOpOB H
MpoM3BeJeHHE BEKTOpAa Ha YHMCIIO, YroJl MEX/y BEKTOpaMH, CKajspHOC
NpOM3BeICHHE, PACKIIA/IbIBATE BEKTOP 110 IBYM HEKOJITHHEAPHBIM BEKTOPAM:
- 3a71aBaTh TUIOCKOCTh YPABHEHHEM B JIEKAPTOBOH CHCTEME KOOPAMHAT;

- pelaTh POCTEHIITNE 3a/1a4i BBEICHHEM BEKTOPHOTO Daswuca.

Hemopus mamemamuxu
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- TpencTaB/iATh BK/I4J BBIIAOLIMXCS MATEMaTHKOB B Pa3BUTHE MaTCMAaTHKH
M MHBIX Hay4HBIX o0nacTed;

- TIOHMMAaTh POJIb MaTeEMaTHKHU B pa3BuThu Poccun.

Memoowr mamemamuxu

- HWcronp3oBaTh OCHOBHBIE  METOABI  J0OKa3aTeJbCTBA, TPOBOAHMTH
I0KA3aTe/ILCTBO M BBIMOHATH ONPOBEPKEHHE,

- MPUMEHSATH OCHOBHBIE METO (bl PELICHHs MATEMAaTHUECKUX 3a11a4;

- Ha OCHOBE MaTeMaTH4YeCKHX 3aKOHOMEpHOCTeH B  MpUpoje
XapaKTepH30BaTh KpacoTy M COBEPLICHCTBO OKpYXKarolero mupa H
MPOM3BEICHHUI HCKYCCTBA,

- MPUMEHATh MpOCTEHINHe TPOrpaMMHbIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHWKAIlHOHHbIE

JK3aMeH.
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