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1. TACIIOPT PABOYEN IMPOT'PAMMBI YUYEBHOMH
JUCHHUITJIMHBI O/1.03 MaremaTtuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crenuanuctoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO mno crermansioct 21.02.01 Pa3zpaboTka u skcrutyatanus HEQTSIHBIX U
ra30BbIX MECTOPOKICHHM.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:

B pesynbTaTte OCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JOCTUYb CJICAYIOIINE PE3YJIbTaThI:

JINYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKON TPaKIAHCKON HWJIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- Hajguyue MOTHBalMM K OOYYEHHMI0O M JIMYHOCTHOMY DPa3BUTHIO;
1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX LEHHOCTEW HapoaoB Poccuiickonn ®denepanun, HUCTOPUUYECKUX U
HAllMOHATBHO-KYJIBTYPHBIX  Tpajuliii, (OPMHUPOBAHHE CHUCTEMBl  3HAUYUMBIX
LIEHHOCTHO-CMBICIIOBBIX ~ YCTAHOBOK,  AHTUKOPPYIIMOHHOTO  MHUPOBO33PEHMUS,
MPaBOCO3HAHUS, IKOJIOTHUUECKONU KYJIbTYPhI, CHIOCOOHOCTH CTAaBUTh L€ U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O MaTeMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUNA U MPOIECCOB, UIIESIX M METOAaX
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesI0OBEYeCKOM
KYJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOJIIOLMECH
MaTeMaTUUYECKUX HJICH;

— Ppa3BUTHE JIOTMYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJAMMOM
U1 Oyayiien mpodhecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJIKEHUST 00pa30BaHMs U
caMm000pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYECCKUMHU 3HAHUSIMU U YMEHHUSMHU, HEOOXOAMUMBIMH B
MTOBCEIHEBHOM >KU3HHU, ]I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCHUIUIMH TTPOGECCUOHAIBHOTO MUKJIA, Ui MOJydeHUus: 00pa3oBaHus B O0JIACTSX,
HEe TpeOyroIuX yriyOJeHHOM MaTeMaTUYeCKOW MOIrOTOBKH;

— TOTOBHOCTh MW CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM  YHUCJE
caM0oOOpa30BaHMIO, Ha MPOTSHKCHUU BCEUM JKW3HU; CO3HATEIIBHOE OTHOIIEHUE K
HETPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHIHOM mpodeccuoHaabHON |
OOIIIECTBEHHOM AEATEIIbHOCTH,



— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOW U
OTBETCTBEHHOM JESATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0Opa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBCKON, MPOCKTHOM
U APYTUX BUOAX JESITEIbHOCTH;

— OTHOIIEHHE K MPOoheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B PpELICHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0JieM;

MeTanpeIMeTHbIe:

- YMEHHE CAMOCTOSTENBHO ONMPENENATh LUEIN AESITENBHOCTH U COCTABIISITH
IUIAHBl  JIESITEIBHOCTH; CaMOCTOSTENIBHO  OCYIIECTBIATH, KOHTPOJMPOBATH M
KOPPEKTUPOBATH ESITENBHOCTD;

— UCIIONb30BaTh  BCE  BO3MOXHBIE  PECypChl  IJI1  JTOCTHUKEHHUS
MOCTABJICHHBIX 1IEJIEH W peanu3aluy IJIAHOB JEATEIbHOCTH;, BHIOMpATH YCIHEITHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUsX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpPOIECCE
COBMECTHOM AEATENbHOCTH, YUUTHIBATh MO3ULIUU JIPYTUX YUACTHUKOB JI€ATEIbHOCTH,
3¢ PekTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOW, y4€OHO-HMCCIIEIOBATEIILCKON U
IPOEKTHON JEsATENbHOCTH, HAaBBIKAMU pa3pelieHus MpodJeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMS NPAKTHYECKUX 33]1ad,
MIPUMEHEHUIO Pa3JIMYHBIX METOJOB MTO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(POPMAIMOHHO-
[TO3HABATEJIbHON JEATEIbHOCTH, BKJIIOUas YMEHHE OpPUEHTHUPOBATHCS B PA3IHYHBIX
UCTOYHUKAX HWH(OpMalMK, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
HMH(}OpMaIKIO, MOIYYaeMYI0 U3 Pa3IMYHbIX HICTOUYHUKOB;

— BJIQZICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO
U3JlaraTh CBOKO TOYKY 3PEHHsI, MCIOJIb30BaTh aJICKBAaTHBIE SI3BIKOBBIE CPENICTBA; —
BJIaJICHUE HABBIKAMHU TO3HABATEIbHOM pedIIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWW, T'PAHULI
CBOEr0 3HAaHMUS M HE3HAHWS, HOBBIX IMO3HABATENIBHBIX 3a/lad U CPEACTB IS MX
JTOCTUKEHUS;

— LEJICYyCTPEMJIEHHOCTh B MOMUCKaX W NPUHATUU  PEUICHUI,
COO0pa3UTENBHOCTh U UHTYULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPE/ICTABIICHUN;
CIIOCOOHOCTH BOCIPUHUMATH KPACOTY U TAPMOHUIO MUDPA;

npeaMeTHbIE!

1) ymeHue omnepupoBaTh NOHATHSAMH: ONPEIEICHUE, AKCUOMa, Teopema,
CJIEJICTBUE, CBOMICTBO, NMPHU3HAK, J10KA3aTEJIbCTBO, PAaBHOCHIbHBIE (HOPMYIUPOBKHU;
yMeHue (HopMyJIHpoBaTh 0OOpaTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH
MIPUMEPbl U KOHTPIPUMEPHI, HMCIOJIB30BATh METOJI MaTeMaTUYECKOW HWHIYKIINY;
MPOBOAUThL JIOKA3aTeNbHbIE PACCYXKJECHHUSI TMPU PEIICHHH 3aJa4d, OLICHUBAThH
JIOTUYECKYIO MTPABUIIBHOCTh PaCCyKICHHI;

2) yMeHHe ONepUpOBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOXKECTBO, ONEPALNU
HaJl MHO>KECTBAMM; YMEHHUE MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s



OTHCAaHMS PEATbHBIX MPOIIECCOB M SBJICHUN W TIPH PEIICHUU 33]1a4d, B TOM YUCTIE U3
JIPYTUX y4eOHBIX MPEIMETOB;

3) ymeHue onepupoBaTh NOHITUIMU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, Tpad
Ha TJIOCKOCTH;, YMEHME 3aJaBaTb M OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpH pelIeHUH 3a/ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMU: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHMUM, YUCIO MEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHSTH
KOMOWHATOpHBIE (DaKThl U PACCYXKACHUS IS PEIICHIS 3a71a4;

5) ymeHHe ONEpUpPOBATH MOHATHSIMH: HATypalbHOE YHCIIO, IIEJIOE YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HAaTypalbHBIX, 1EJBbIX, pAIHOHATBHBIX, JCHCTBUTEIBHBIX YHCEN, YMCHHE
WCITOJIh30BaTh; MMPU3HAKYU JACIIMMOCTH, HAUMEHBINTNN OO JENUTENIb U HANMCHbBIIIEES
oOmee KpaTHOe, airoput™M EBKiMIa Tmpu pelieHud 3aaad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,

6) yMmeHHe CBOOOJHO OIEPUPOBATh TMOHATUSIMHU: CTENEHb C LEJIbIM
MoKa3zaTelieM, KOpEHb HaTypaJlbHOW CTENEHH, CTENEeHb C paldOHAJIbHBIM
MoKaszaTelieM, CTeNeHb C JICMCTBUTENbHBIM (BEHIECTBEHHBIM) IOKa3aTeseM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YHCIIA;

7) yMeHuUE ONEepUpoOBaTh MOHATUSMU: TOXKICCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHUIl W HEPABEHCTB,
PaBHOCWJIBHOCTh  YpPaBHCHHM,  HEPABEHCTB W  CHUCTEM,  pallMOHAIbHBIC,
UppalMOHAIIEHBIE, MoKa3aTesbHbIC, CTETICHHEIE, Jorapudmmuueckue,
TPUTOHOMETPHYCCKUE YpaBHEHUS, HEPAaBEHCTBA W CHUCTEMBI; YMCHHE peIIaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IMPUEMOB; PEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBbI C TlapaMETpPOM; IPUMEHSATH YpaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMBI MJIA pEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad u3
Pa3IMYHBIX 00JACTEN HAYKHU U PeaTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Irpaduk QyHKIMH, oOpaTHas
GbyHKUIMS, KOMOO3UIMS (YHKIMMA, JTuHEHHas (QyHKIus, KBaapaTuyHas (QyHKIMS,
cTeneHHass (YHKIUS C 1EJbIM TIOKa3arejieM, TPUTOHOMETpHUecKue (yHKIINH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMHU, TMOKa3zaTelbHas W Jorapupmuieckas
byHKIMM;, yMEHUE CTPOuTh Trpaduku (QYHKIHM, BBIOIHATH MPeoOpa3oBaHUs
rpa@ukoB (QYHKIHI; YMEHHE HCHOIL30BaTh Tpaduku (GYHKIUNA JUIST U3yYCHHS
MIPOIIECCOB M 3aBUCHMOCTEH TIPH PEHICHUU 3a/1ad U3 JPYTUX YYEOHBIX TPEIMETOB U
W3 peaNbHOW >KU3HU;BBIpAXKaTh (GOpPMyJTIaMH 3aBUCHMOCTH MEXKIY BEIMYNHAMU;
yMEHHE CBOOOIHO OMEPUPOBATH MOHATHSAMH: YETHOCTh (DYHKITUH, MEPUOJIUYHOCTH
(GyHKUMH, OTPaHUYEHHOCTh (PYHKIWH, MOHOTOHHOCTh (YHKIUHU, OSKCTPEMYM
dbyHKIIMHA, HAaMOOJIbIIEE M HAUMEHBIIICE 3HAYCHUS (PYHKIIUU HA TIPOMEKYTKE; YMEHHUE
MPOBOANTH HUCCIeNOBaHHE (YHKIIMU; YMEHHE HCIIONb30BaTh CBOMCTBA U TpaduKu
GyHKUMA I pelieHus] ypaBHEHHM, HEPaBEHCTB U 3a/ad C IapaMeTpaMu;
M300pakaTh Ha KOOPAWMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: IMIOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpHuYecKas  IHporpeccus, OECKOHEYHO



yObIBaroIasi reoMeTpUYecKas Mporpeccus; yMeHUe 3aaBaTh NOCIEI0BaTEIbHOCTH, B
TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX (GOPMYII;

10) ymeHue onepupoBaTh MOHATUSMU: HEIPEPHIBHOCTh (PYHKIUU, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas NMPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
¢u3nuecKkuil CMBICI TNPOU3BOAHOM, NEPBOOOpa3Has, ONPEIECICHHBI HHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIAThH IPOU3BOIHBIC
CYMMBbI, IIPOM3BE/ICHUS, YACTHOIO U KOMIIO3ULIMU (PYHKIMHA, HaXOJUTh ypaBHEHUE
KacareldbHOM K Tpaduky (YyHKUMH; YMEHHE HCHOIB30BaTh MPOU3BOIHYIO s
UCCIIeIOBaHU (PYHKIHMA, I HAXO0XICHUS HAWITYYILEro PeleHUs] B MPUKIATHBIX, B
TOM YHCJI€ COLMATbHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeeiIeHUs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMAAd U 00beMbl (GUTYpP C TOMOIIBIO
WHTErpaja; MPUBOAHUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHMS C MOMOILBIO
g depeHInaIbHbIX YpaBHEHHI;

11) ymeHue omnepupoBaTh MOHITUAMM: KOMIUIEKCHOE YHMCIO, COMPSIKEHHbIE
KOMIUIEKCHBIE 4YHCJIa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucu
KOMIUIEKCHBIX 4uces (reoMeTpuyeckasi, TPUrOHOMETpUUEecKas W aireOpandeckas);
YMETh MPOU3BOAUTH apu(METHUYECKUuEe JCHCTBUS C KOMIUIEKCHBIMU UHUCIIAMU;
IIPUBOJNTH IIPUMEPBI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeraHa, HauOoJblllee U HauMEHbIIee 3HAUCHUs, pa3Max, TUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE U1  ONHCAHMS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JITaHHBIE, B TOM YHCII€ C MPUMEHEHUEM rpaUyecKuxX METOJ0B U
AJNIEKTPOHHBIX CPEACTB; TIpaUUYEeCKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
ITIOMOUIBIO THArPaMM PAaCCEUBAHMS U JIMHEMHON PETPECCHH;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUI C UCIIOJIB30BAaHUEM I'paPUUECKUX
METO/IOB; MPUMEHATh IJisl peleHus 3agad (OpMyJbl CIOXKEHUS M YMHOKEHHUS
BeposiTHOCTEeH,  (opmyny  monHOM  BepositHoctH,  (opmyny  bepuymnm,
KOMOWHaTOpHbIE (PaKThl U (POPMYIIbI; OIEHUBATH BEPOSITHOCTU PEATbHBIX COOBITUN;
YMEHUE ONEpPUpPOBaTh IOHATHUAMM: CiIydailHas BEJIMYMHA, pPACIPEICICHUE
BEPOSITHOCTEM, MATEMATHYECKOE OXKHUAAHKE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHE
CllydailHON BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
IIOKa3aTeJIbHOIO U HOPMAJIBHOI'O PAaCIpENENICHN; YMEHHUE HCIIOJIb30BAaTh CBOMCTBA
W3YYEHHBIX paclpeAesIeHU I PEeLICHHs 3a]1a4; 3HAKOMCTBO C NMOHSTHSMU: 3aKOH
OOJBIINX YMCEN, METOIbI BEBIOOPOUYHBIX UCCIIEA0OBAHMM; YMEHHE MPUBOIUTH IPUMEPDI
MPOSIBJIICHUS 3aKOHA OOJIBIINX YKCE B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHue cBOOOJHO ONEPUPOBATH MOHATHSMHU: TOUYKA, MpsiMasi, MIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKAW YyIroJ, ABYTPAHHBIN YroJl, TPEXIPAaHHBIA yIOJI,
MepEeCEKAOIINECS, NapaJlJIeNIbHbIE U CKPEIIMBAIOIINECS MpsIMble, MapauieIbHOCTh U
MEePHEHANKYJISPHOCTh MPSAMBIX U IJIOCKOCTEH, Yroa MEXAy MPSIMbIMU, YTOJl MEXIY
NPSAMOMl U TUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MpU
pelIeHnr 3a1a4y u3y4yeHHble (DaKThl U TEOpeMbl IIAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOLEM MHPE;yMEHHE OINEpPUpPOBaTh MOHITHIMHU:
MHOTOIPAHHHMK, CEYEHHWE MHOIOTPAaHHWKA, NPaBUJIbHBII MHOIOTPaHHHUK, MpH3Ma,
nupaMuja, (urypa M TNOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, wmiap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M LWIMHIAPA, MapajuleIbHbIE OCH WM
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OCHOBAHUIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromascs cdepbl, MWIMHIAPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHUE MHOTOIPAaHHUKA, N300paxaTh MHOTOIPAHHUKH, QUTYPHI U
MOBEPXHOCTH BpAILIEHUS, UX CEUEHHUS, B TOM YHUCJIE C IOMOIIBIO DJIEKTPOHHBIX
CPEIICTB; YMEHHUE MPUMEHATHh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
(bopMyIUpPOBaTh ONPEACICHUs N3ydaeMblX (UTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX
U TPU3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WJIM OMPOBEpPraTh MX; YMEHHUE
NPOBOJIUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM TPHU3HAKAM, BBITOJHATD
HEOOXO0UMBIE JOTMOJHUTEIbHBIE TTOCTPOCHUS;

15) ymeHue cBOOOTHO OMEPHPOBATH MOHITHAMU: TUIOMIAAb (DUTYpPHI, 00BEM
burypsl, BeTUYMHA YTJa, PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE MEXIY
OpsIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH, IUIOMAns cdepsl, IUIouaab
MOBEPXHOCTH  THUPAMUIBI, TMPHU3MBL, KOHyca, IWIMHApa, 00beM  KyoOa,
MPSIMOYTOJIBHOTO MapaieNienuIiesia, TUpaMuIbl, TPU3Mbl, HWINHAPA, KOHYCa, 11apa;
yMEHHUE HaXOJUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (PUTYD;

16) ymeHnue cBOOOJHO ONEPUPOBATH MOHATUSIMH: JBUKEHHUE, MapajlieIbHBIHI
NEPEHOC, CUMMETpPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MPEOOpa3oBaHUE
1o100us1, Mo100HBIE PUTYPHI; YMEHHE PacliO3HABATh PaBHBIC U MOJ00HBIE GUTYPHI, B
TOM 4YHCJI€ B TNPUPOJE, HUCKYCCTBE, AapXUTEKType; YMEHHE HCIOIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, YTOJ,
oAb, 00bEeM) MpU pEHIeHUH 3a/ady W3 APYIHMX YYEOHBIX MPEIMETOB M U3
pEAbHOM KU3HU;

17) ymenune cBOOOJHO OMEPUPOBATH TOHATHSAMHU: TPSIMOYTOJbHAS CHCTEMa
KOOPJIMHAT, BEKTOP, KOOPJAWHATHI TOYKH, KOOPAWMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHMCJIO, Pa3lIoKEHHE BEKTOpa Mo 0a3ucy, CKalIpHOE
MpOW3BEICHNE, BEKTOPHOE TIPOM3BEICHHE, YTOJN MEXKIYy BEKTOpaMH; YyMEHHE
HCITOJTh30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOJ JJIS PEIICHUS TeOMETPHUICCKUX
3a/1ay U 3a7a4 APYrux y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHITHIMU: MaTpulla 2x2
u 3x3, onpeaenuTesab MaTPUIIbl, TEOMETPUIECKUN CMBICI OTIPEICTUTENS;

18) ymeHue MoAEIMpPOBaTh peajbHbIC CHUTyallUM Ha S3bIKE MATEMAaTHKH;
COCTaBJISITh BBIPAKCHUSI, YPAaBHEHHUS, HEPABEHCTBA W WX CHUCTEMBI 10 YCJIOBUIO
3aJlauu, UCCJIENA0BAaTh TOCTPOCHHBIE MOJICIHN C HCIIOIh30BAaHUEM arrmapara aureophl,
WHTEPIPETUPOBATH TMOJTYUYEHHBIN pPE3yJbTaT; CTPOUTh MATEMATHUYECKHE MOJEIU C
MOMOIIIbI0 TEOMETPUUECKUX TMOHSATUNA W BEJIMYMH, pEIIaTh CBS3aHHBIE C HUMHU
MPAKTUYECKHUE 3a/lauM;, COCTABJIATH BEPOSTHOCTHYIO MOJAENTh M HHTEPIPETUPOBATH
MOJTyYEHHBIN PE3yNIbTaT; PeliaTh IPUKIAIHbIC 3aJa4H CPEACTBAMH MaTEMaTHIECKOTO
aHaJM3a, B TOM YHUCJIe COIIMATbHOOKOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa;

19) ymMeHHe BBIOMPATH MOAXOASAIINN METO U1l PEIICHUS 3a/1a4; TTOHUMaHHEC
3HAYMMOCTH MAaTEMaTHKH B WU3YYCHUH TPHUPOJHBIX M OOIICCTBEHHBIX IPOIIECCOB U
SBIICHUH; YMEHHE paCIO3HABaTh MPOSIBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM POCCUMCKONM U MHUPOBOU
MAaTEMATUYECKON HAYKH.

1.4. Koiu4ecTBO 4aCOB HA 0CBOEHHE MPOrPaMMbl Y4e0OHOM M CHUIINHBI:

MaxkcumanbHON yueOHOM Harpy3ku oOyuaromerocsi:288 daca, B TOM 4ucIe:

00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku odyudaromerocs 234 yaca;

camocTosiTeNbHas paboTa obydaromuxcs 54 Jaca.
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2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero mo nporpaMme JAuCHUIINHBI) 288
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCJIE!
JICKIIMH, YPOKH 214
MPAKTUYECKHUE 3aHSTUS 20
CamocrosiTesibHasi paboTa 00y4aAOUINXCH: o4
[TpomexxyTouHas aTTectauus B popme:
| cemectp - ndx ; Il cemectp - sx3ameH




2.2 TemaTnyecku JIAH U cofep:kanue ydyeOHou qucuunanabiO/1.03 MaTtemaTuka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JadopaTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuio
o0yuaroierocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BU/bI y4e0HOH paboThl B COOTBETCTBHH C Y4eOHBIM IJIAHOM crnocodcTByer
3JIEMEHT
NMPOrpamMMbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 30 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 14 MeTaIpeAMETHBIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU ITPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. Apu(pMETHYECKHE OIepalud Ha YHCIOBBIX KOMIICTCHLIY B
OCBOCHUM MHOKecTBaxX. JleMcTBUs HaJ MOJOKUTEIbHBIMU M OTPULIATEIbHBIMU COOTBETCTBHHU C
cnenquajJbHocTH. Ymcaa | yucnamMu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMH. JISHCTBUS CO ®I'OC cpennero
U BbIYHMCJICHUA CTETeHSIMH, (POPMYJIbI COKPAIIEHHOTO YMHOKEHHSL. o0miero o0pa3oBaHus,
CamocrosiTesibHas padora o0yuaromuxcsaNel 10 3 YTBEPKACHHOTIO
HevictBurenbHble  uucna. KowmrmuiekcHble uucna. [lelictBus  Hax MpUKa30M
KOMILIEKCHBIMU YUCIIaMU. Munmucrepcrsa
CrniocoObl peleHusl TUHEHHBIX ypaBHEHUN M HepaBeHCTB. KBajparHbie 00pa3oBaHKs U HAYKH
YpaBHEHUSA P® or 17.05.2012 Ne
[TpuOn>KeHHbIE BBIYMCIEHUS! U BBIYUCIUTEIbHBIE CPEJICTBA. 413
Tema 1.2 Copepxanue yueOHOIro MaTepuasa 6
YpaBHeHus U | YpaBHeHus. Buzabl ypaBHeHuil (JuHeiHble, KBaapaTHbIE, APOOHO- 6 1
HEPAaBEHCTBA JUHEWHBIE), cnocoObl uX peuieHus. HepaBeHncTBa. (JIMHEiHBIE,
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEIICHUSI.
Tema 1.3. Copepxanue yueOHOIro MaTepuasa 2
IHousitue npouenra. | [loustue mnpouenrta. IIpocTeie mNpoONEHTHI, pa3HbIE CIOCOOBI UX 2 1
IIpouenTHbIC BbIUNCIEHHUs.. OCHOBHBIE COOTHOILUEHWS HAa IPOLEHTHBIE DPACUETHI.
BbIYHCJICHHS. HaxoxneHue mnpoueHTa OT 4YMciIa M YWCiIa 10 €ro IMpOILEHTY.
CocraBieHH€e TPOLEHTHOIO OTHOIIEHHSI.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
IIpouenTHbie IIpoctele m cnoxHble NpoUEeHTH.DOpMysla HAYUCIECHUS «CI0XKHBIX 2 1
BbIYHCJICHUS B | IPOLIEHTOBY», (hopMyja MPOCTOr0 MPOLEHTHOTo pocTa. lIporeHTHBIE
npodeccnoHaJIbLHBIX BBIUMCJIEHHSI B TPO(ECCHOHAIBHBIX 3a/1adax
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3aJavax IIpakTyeckoe 3ansaTue Ne 11TpocToii 1 ClI0KHBIN IPOLEHTHBIN POCT 2
Tema 1.5 Conep:kanue y4eOHOT0 MaTepuaJa 4
Yucaa u BBIYUCIEHHUS. | Bpluucienus W NpeoOpasoBaHWs. YpPaBHEHUS W HEPABEHCTBA. 2
YpasHenus " | HaxoxaeHue npoueHTa OT YMCiia U YUCIa 0 €ro MPOLEHTY.
HEpaBeHCTBA. IIpakTnyeckoe 3ansiTue Ne 2 YpaBHEHHUS U CHUCTEMbl YpPaBHEHUU. 2
IIpoueHTsLI. HepasenctBa. Mcnonbp3oBanue cBOMCTB U TrpaduKoB (YHKIMNA IpH
Pemenne 3a1ay. pEUICHUH YPABHEHUI U HEPABEHCTB.
Pasznen 2. Kopuu, crenenu u jorapupmbl. CTeneHHas, noka3arejbHas U jJorapupmMuyeckas 52 JluunoctHble,
pynkuun MeTaIpeAMETHbIE U
Tema 2.1 CsoiicrBa | Conep:kanue yueOHOro MaTepuajia 4 IIPEAMETHBIC
CTENEeHU ¢ | CreneHs ¢ MPOU3BOJIBHBIM JEHCTBUTEILHBIM IOKA3aTEIIEM. CBolcTBa 4 KOMIICTCHIINU B
PauMoOHAIBLHBIM U | CTENICHU C JCHUCTBUTENBHBIM TOKa3aTesneM. IloHsTHE CTeneHu ¢ COOTBETCTBUHU C
JeHCTBUTEIbHBIM panroHAaJIBLHBIM ITOKa3aTeJIeM. CBOMNCTBa CTENEHH C pauroHaJIbLHBIM dI'ocC CpEaHEI O
NoKa3areJsiMH. MOKa3aTeJIeM. oO1mrero o6pa3oBaHus,
Tema 2.2. Kopnu | Coagep:xanue yueOHOro MaTepuaJia 12 YTBEPKACHHOTO
HATYpPaAJIbHOM cTeneHu U3 | [loHsITHE KOPHS N-OW CTENEeHHM M3 JIeHCTBHUTENbHOTO uncia. CBolcTBa 4 NpUuKa3oM
YyHucaa M HMX CBOMCTBA. | KOpHSA N-0il creneHu. CBs3b KOPHS N - W CTENEHU M PAllMOHATLHOM Munucrepcrsa
IIpeoGpa3oBanue crenenu. [IpeoOpa3zoBaHue UppaIIMOHALHBIX BBIPAKCHUIH 00pa3oBaHuUsl U HAYKH
BbIpakeHHii ¢ KoOpHsMH |CamocTosiTeJbHasi paGoTa 06ydarommxcaNe2 8 P® ot 17.05.2012 Ne
N-0ii CTenmeHu Beimonnenne npeoOpa3oBaHUil  BbIpaK€HUI, TNpPUMEHsSI CBOWCTBA 413
creneHel.  V3BiedeHne KOpHS N-M CTENEHM M3 YUCIAa HAa OCHOBE
omnpenenenus. HaxoxaeHue 3HaueHus JOrapuMOB Ha OCHOBE
ONPEACIICHUS.
Tema 2.3. Crenennas | Conep:kanue yueOHOro MaTepuajia 6
¢byHkuusi, ee CBOMCTBA. | CTereHHbIC byHKIMH, UX cCBOMCTBA U Tpaduku. yHknu y = Vx , ux 6
Pemenne cBoiictBa M Tpaduku. MppanroHanbHBIE YpaBHEHHUsS, COJAEpKAIUE
UPPALNOHAJIBHBIX onuH panukan. HppanumoHanbHbIe YypaBHEHHUs, cojepkamue Ooree
YPaBHeHUil OJHOTO paJMKaja W paguKalbl C Pa3HbIMU II0KA3aTEISIMA KOPHS.
PaBHOCHIIBHOCTD HppAIIMOHANIBHBIX YpaBHEHUNH. MeTOIbl X penieHusl.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8
IMoka3arenbHasn Ornpenenenne mMoka3aTebHOW (QYHKIIMHM U €€ CBOMCTBA. 3HAKOMCTBO C 8
(¢pyHKnMsA, ee CBONMCTBA. | IPUMEHEHHEM IIOKa3aTenbHOM (QyHKIMH. PemieHne mnoka3aTelbHbIX
IHokazaTenbHbIE YPaBHEHUN METOJOM YPABHUBAHMS IOKa3aTelel, METOJOM BBEICHUS
YPaBHeHHS W | HOBOIl  mepeMeHHOH, (DYHKIHOHAIBHO-TpAPUUYECKIM  METOJIOM.
HEPaBEeHCTBA Pemenne mpocTelmnx nNoKa3aTelIbHbIX HEPABEHCTB
Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuajia 6
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yuca. CpoiicTBa | Jlorapudpm umcna. OcHOBHOE  JIOrapu(MUYECKOE  TOXKIECCTBO. 6
Jorapudmosn Brruncnenue norapupma no onpenenenuto. CpoiicTBa norapudmMos.
Hecartuunple W HaTypaibHble Jjorapudmsl. [lpaBuna aeWcTBUil C
norapudmamu. [lepexos1 K HOBOMY OCHOBAHMUIO.
Tema 2.6. Copnepxxanue yueOHOIro MaTepuaJa 8
Jlorapudmuueckasn Jlorapudpmuueckass  GyHKiMs W ee  cBoictBa.  IloHsTHe 8
¢pyHkums, ee cBoiicTBa. norapudmuueckoro ypaBHeHHs. Ormnepanusi noTeHIMpoBaHus. Tpu
Jlorapudgmuyeckue OCHOBHBIX  METOJa  peIleHus  Jorapu@MUUecKux  ypaBHEHHIL:
YPaBHeHHH, (GyHKIMOHATBHO-TpAaQUUECKH, METOJ] TOTEHIMPOBAHUS, METOJ
HepaBEeHCTBA BBEICHHUS HOBOW mepemeHHO#. Ilpocreiimue morapudpmuueckue
HEPABEHCTBA.
Tema 2.7 Jlorapudpmsbl B | Cogep:kanue yueOHOro MaTepuaJia 2 JInuHoCTHBIE,
npupoJe U TeXHUKe [Tpumenenne norapudma. Jlorapupmudeckas cnmpans B npupoxe. Ee 2 MeTanpeaMETHbIE U
MaTeMaTU4YeCKHe CBOMCTBA IIpEIMETHBIE
Tema 2.8 Pemenue | Conep:xxanue yueOHOTro MaTepuaJia 6 KOMIICTCHIINY B
3ajga4. Crenennas, | CrenenHas, mokaszarenbHas U Jorapudpmudeckas QyHKuuu. Pemenue 2 COOTBETCTBHU C
nokasaTe/bHas M | ypaBHEHHil ¥ IPOCTEHIINX HEPABEHCTB ®I'OC cpeanero
Jorapupmuyeckas IIpakTuyeckoe 3ansaTue Ne 3Vccnenosanue pyukuuu. [locrpoenue u 4 ob1uero obpasoBanus,
byHKuHN npeoOpazoBanus rpadukoB QYHKIUN C HCTIONIH30BAHUEM WX CBOWCTB. YTBEPXKIACHHOIO
Pa3nea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUM 34 IIPHKA30M
Tema 3.1 Copepxanue yueOHOIro MaTepuasa 4 Munncrepcrsa
Tpuronomerpnueckue Panunannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hauaiga KOOpPJAUHAT. 4 00pa3oBaHus 1 HAYKH
byHKkumnu OnpeneneHue cuHyca, KOCHHYCA, TaHI€HCAa M KOTaHIEHCA. 3HaKU P® ot 17.05.2012 Ne
NPOU3BOJILHOIO yria, | cuHyca, KOCHMHYCa, TaHI€HCa W KOTaHIeHca [0 YEeTBEPTAM. 413
L (W E] 3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM
OJIHOTO U TOTO K€ yria
Tema 3.2 OcnoBHble | Conep:kanue yueOHOro MaTepuajia 6
TPUTOHOMETPUYeCKHue OCHOBHBIE TPUTOHOMETpPUYECKHE TOXJecTBAa. DOpMyNbl CIIOXKEHUS. 6
TOK/AECTBA. CuHyC, KOCHHYC, TaHT€HC U KOTAaHI€HC YIJIOB o0 U — o. Dopmyssl
IIpeoGpasoBanus npuseneHus. Popmynsl IBOMHOTO yriaa. @opMyIibl TOJIOBUHHOIO YITIA.
NpocTeHuxX [IpeoOpa3oBaHue CyMMbl  TPUTOHOMETPUYECKMX  (QYHKIUH B
TPUTOHOMETPUYECKUX npoussenenue. IlpeodbpazoBanue mpousBeieHns TPUTOHOMETPHUECKHUX
BbIPAKEHH. GbyHKLIUH B CyMMY.
Tema 3.3 Copnepxxanue yueOHOro MaTepuaJa 10
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Tpuronomerpuyeckue
GyHKUuMHM, UX CBOMCTBA H
rpaguxku

OO6nacTpb omnpeneneHuss ¥ MHOKECTBO 3HAYEHUI TPUTOHOMETPHUYECKUX
GYHKIHA. YeETHOCTb, HEUYETHOCTb, MEPUOJUYHOCTD
Tpuronomerpuueckux QyHkiuii. CBoiictBa u rpadguku GyHKIUN y =
COS X, Yy = sin X, y = tg X, y = ctg X. Ckartue u pacrshkeHue rpadukoB
TPUTOHOMETPHUECKUX (PYHKIIHIA.

IIpeoOpazoBanue rpa)uKOB TPUTOHOMETPUUIECKUX (DYHKITUHA

CamocrosiTeibHast padoTa o0yuarommxcsaNe3 4
N3rororienue madia0HOB, rpaduKoB GYHKIMH y = sin X, y = COS X, y =
tg X, y =ctg X
Tema 3.4 OoOparnbie | Conep:xanue y4eOHOro MmaTepuaja 4
TPUTOHOMETPUYeCKHUe ApKCUHYC, AapKKOCHHYC, apKTaHI€HC UM apKKOTAaHI'€HC YHCIa. 4
pynxkuun OO6parHble Tpuronomerpudeckrne GyHKuuu. VX cBOHCTBa U TpaduKH.
Tema 3.5 Coaep:xanue yueOHOro MaTepHaJia 6
Tpuronomerpnueckue VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X 6
YPaBHEHHS M | = a. PemeHune TpUrOHOMETPUYECKHUX YPAaBHEHUN OCHOBHBIX THIIOB:
HepaBeHCTBa IPOCTEHIINE TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIIMECT K
KBaJIpaTHbBIM., PEIIAEMBbIE Pa3JI0)KEHUEM HA MHOYKUTENH, OJHOPOIHBIE.
IIpocreiimye TpPUroHOMETPUYECKUE HEPABEHCTBA.
Tema 3.6 Pemenue | Conep:xanue yueOHOro MaTepHaJia 4
3ajgad4. OcHoBbl | [IpeoOpa3oBaHue  TPUrOHOMETPUUYECKHUX  BbIpakeHUU.  Perienue 2
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM W HEPABEHCTB, B TOM YHUCIE C
Tpuronomerpuyeckue MCIIOJIb30BAaHUEM CBOWCTB (DYHKIMMN
GyHknmun IIpakTnyeckoe 3ansaTe Ne 4OCHOBHBIE NOHATHS TPUTOHOMETPHH. 2
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAeCTBA. Perienue 3aau
Pasnen 4. DiieMeHTHI TeOPUH BePOATHOCTEH
Tema 4.1 CoObiTre, | Comep:kaHue y4eOHOTO MaTepHAJIa 8
BEPOSITHOCTh COOBITHSA. | DIIeMEHThI KOMOMHATOPHKH (pa3MEIICHNUs, IEPECTAHOBKH, COUCTAHUS). 8
Cnoxenne u ymHoxeHue | Coobitusi. Bumasl coObiTnii. Knaccuueckoe omnpezeneHne BEpOSTHOCTH
BEpPOSITHOCTEN coObITust. TeopeMbl ClOKEeHUsT BEpOSITHOCTEH. Y CIOBHASI BEPOSTHOCTb.

3aBUCHMMBIE M HE3aBUCHUMBbIE COOBITHS. TeopeMbl YMHOXEHHS
BEpOATHOCTEW. BblunciieHne BEpOSITHOCTH COOBITHUS C MPUMEHEHUEM
dopmyn komOuHaTOpukH. Pemienue 3agad  Ha  KIIAaCCHYECKOE
OIIpeZICIIEHNE BEPOSATHOCTU. Perenne 3a1a4 Ha TEOpEMBl CIOKEHUS U
YMHOKEHHS BEPOSITHOCTEH.

2 cemecTp

JIMYHOCTHEIE,
MeTaIpeAMETHbIE U
MpeAMETHBIC
KOMIIETEHILIMH B
COOTBETCTBHUU C
®I'OC cpennero
oO1mrero o6pa3oBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyKH
P® ot 17.05.2012 Ne
413
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Tema 4.2 BepositHOCTH B

Conep:xaHue yueOHOIro MaTepuasa

npodeccuoHaIbHbIX IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

3ajayqax OtHocuTeNbHAsT YacTOTa COOBITUS, CBOWCTBO €€ YCTOMYMBOCTH. 4
Craructudeckoe onpenesneHue BepOoATHOCTH. OLEHKa BEPOSTHOCTH
COOBITHUS
IIpakTnyeckoe 3ansaTHe Ne SPenieHue mnpakTHYECKUX 3a7ad Ha 2
HAXO0XJ/IEHUE BEPOSATHOCTH COOBITHS WU  YHUCIOBBIX XapaKTEPUCTHK
JIUCKPETHOM CIy4aitHOI BEJIMYUHBI.

Pa3nea 5. Ilpon3Boanas u nepsoodpasHasi pyHKuMHU 76

Tema 5.1 Coaep:xanue yueOHOIr0o MaTepHaJia 22

IHocsienoBaTeIbHOCTH. YuciioBble MMOCIEAOBATCIIBHOCTH: OMPEICICHUE, CIIOCOOBI 3aTaHus, 8 JIM4YHOCTHBIE,

IlousiTue nmpenesa BUABI. ApudmMeTnueckas U TeoMeTpuyecKasl MpOrpeccuu, UX CYMMBIL. MeTaIpeAMETHBIE U
[TocnenoBarenbHOCTh  Kak  (YHKIMS HATypajJbHOIO  apryMeHTa. IIPEIMETHBIE
CymmupoBaHue mnociefoBareiabHocTell. beckoHeuHo Ooinbline U KOMIIETEHIIUH B
0OECKOHEUHO MaJible BEJIMYHHBI. [TonsiTue 0 npenene COOTBETCTBHHU C
nocieoBarenbHOCTH. [loHATHE TIpenena pyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
cnoco0 BelYMciIeHus npeenoB. IToHsTHe HeonpeneneHHOCTH. o0miero oOpa3oBaHus,
CamocrosiTeibHas padora odyuarommxcsaNed 14 YTBEPKACHHOIO
CocraBneHue ypaBHEHHUs KacaTelbHOM K Trpapuky (QyHKIHH. IIPUKA30M
Brranciienue npon3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIIWH. MunucrepcTBa
[TpuMeHeHne MPOU3BOAHOM K HCCIeNOBaHUIO (YHKIUN U TOCTPOEHUIO 0o0pa30BaHus U HAYKU
rpauKoB P® ot 17.05.2012 Ne

Tema 5.2 TlousiTue Conep:xanue y4eGHOro MaTepuasia 6 413

Npou3BoaAHoii. ®OpMyJkbl | [[pupamienne  apryMeHTta.  IlpupamieHme — (GyHKIMH.  3ajau, 6

" npaBuJia NPUBOJALINE K MOHATUIO NMPOU3BOAHON. OmpeneneHne Mpou3BOIHOM.

nuppepennnpoBanus Anroputm OTBICKaHUSA IIPOU3BOJHOM. Dopmysl
mupdepenumponanus. [Ipasuna nuddepenuuponanus. [IpoussoaHbie
BBICIINX MOPSIIKOB.

Tema 5.3 | Conep:xkanue yueOHOro MaTepuajia 6

I'eomeTpuueckuit u | 'eomerpuueckuii u ¢puszndeckuit cMpIca Mpou3BoaHONU. OmnpeneneHue 6

puznyeckui CMBICJI | KacaTelbHOU K rpadpuky QyHKIUU. AJTOPUTM COCTABIIEHUS YpaBHEHUS

NPOU3BOIHOMH KacaTenbHON K rpaduky pynkuun y=f(x).Haxoxnenue ckopoctu s
mpoIiecca, 3a1aHHoro (hopMyIioi u rpaduKom.

Tema 5.4 TIlousitue o | Cogep:kanue yueOHOTo MaTepuaJia 8

HeIpepbLIBHOCTH [Tonsitue HenpepbiBHON QyHKIMU. CBONCTBAa HEMPEPHIBHON (DYyHKIMH. 8

(pynkuun. Meton | CBsi3b MEXy HENPEPHIBHOCTHIO U AUPPEepeHInpyeMocTbi0 QYHKIIMU
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HHTEPBAJIOB

B TOYKC. AJIFOpI/ITM peIICHUA HCPABCHCTB MCTOAOM MHTCPBAJIOB.

Tema 5.5. UccaenoBanue
(pyHkuuii m mocrpoeHue
rpagukos.

Conep:kanue y4eOHOT0 MaTepuaJia

Bospacranue u yOwbiBaHue (YHKIIMH, COOTBETCTBHE BO3PAaCTaHUS W
yObIBaHMS (YHKIMM 3HAKy IPOU3BOTHOUH. ODKCTpEMyM (YHKIIHH.
3ajauy Ha MakCUMyM M MHHUMYM.BBIIYKIIOCTb, BOTHYTOCTb, TOYKHU
neperu0a. AJTOpUTM HcchenoBaHUS (YHKIMM M TOCTPOCHHS ee
rpaduka C MOMOMIbIO MPOU3BOTHOM.

Tema 5.6 Haxoxnenune | Conep:kanue yueOHOro MaTepuajia 4
ONTHUMAJIBHOIO IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME
pe3yJbTata ¢ nomoumplo | Hanmensmee u Haubonbmiee 3HaueHue ¢yHkun. [Ipumenenue 2
NPOU3BOIHOH B | IPOM3BOJHONM Ui OTHICKAHUS HAWMOONBIIEr0O W HAMMEHBIIETO
NPAKTHYeCKHUX 3a1a4aX | 3HAUYCHUI HEeNpephIBHON (YHKIIMU HA OTPE3KE.
IpakTnueckoe 3ansitue Ne 6 [locnenoBarenbHocTu. [IponsBoiHas. 2
Tema 5.7 Coaep:xanue yueOHOT0 MaTepHaJia 16
IlepBooOpa3nas [TonsiTue mepBooOpazHoit u wuHTerpana g Gyakuun  y=f(x). 4 JInynoctHblE,
(pynkuun. Heonpenenennpiii unrerpan. Tabmuuma wuHTerpanos. CBoiicTBa METaNpPEIMETHBIC U
Heonpenesennbii HEOMNpeAENeHHBIX HHTErpajgoB. M3ydeHuwe mpaBuia BBIYUCICHUS peIMeTHbIC
HHTerpaji nepBo0Opa3zHoii. BeruuciieHne HeonpeIeIeHHBIX HHTETPAJIOB. KOMIIETEHIIUH B
CamocrositesibHasi  padora oOyuyawmuxcsaNe S Boiuucnenue 12 COOTBETCTBUU C
nHTerpanoB.HaxoxaeHre mionaaei KpuBOJIMHENHBIX TPANCIUN. @TI'OC cpennero
Tema 5.8 Onpenenennnlii | Cogepskanue y4eOHOro MaTepuaia 4 obmuiero oOpasoBaHusl,
HHTerpal. ®opmyaa | [Tonsarue onpeaenéHHoro uurerpana. I'eomerpuueckuii u Gpusnueckuii 4 YTBEPIKICHHOTO
Hprorona — JleitOnuua. | cmpicn  ompeaeneHHoro  uHTerpana.CBoiicTBa  OMpeAeTIeHHBIX MPpUKA30M
Iinomwans VHTETPAJIOB. BBIYMCIEHHE ONpENENeHHbIX HHTErpanoB. Popmyia Munncrepcrsa
KPHUBOJMHENHOMN Hprorona — JleiiOnumna. Pemenue 3agad Ha NMPUMEHEHHE WHTErpalia 00pa3oBaHus U HAYKH
Tpamneuum. JUIsl BBIYMCIIEHUS TUIOIIA AN KPUBOJMHENHON Tpanenuu. P® ot 17.05.2012 Ne
Tema 5.9  Pemenue | Cogep:kanue yueOHOTro MaTepuaJia 4 413
3aga4. Ilpomssoanas u | @opmynsl u npasuia nquddepenupoanus. McenenoBanue ¢pyHkumi 2
nepBoodopazHas C TOMOIIBI0 TPOU3BOMHON. Hambosbiiee M HauMEHbIIEe 3HAYCHUS
(pynknun. ¢bynkuuu. Beruncienue nepoobpasHoii. [lpumenenue nepBooOpasHoit
IIpakTuueckoe 3ansaTue Ne 7IlepBooOpasnas u unrerpan. @opmyna 2
Hrerotona-JleliOuuna.
Pasnen 6. Koopaunarsl  BeKTOpBI B pocTpancTBe. IIpsiMble M JI0CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcHoBHbIe | Conep:kanue yueOHOro MaTepuajia 6
NMOHATHSA CcTepeoMeTpHu. | OCHOBHBIE TOHSTHS cTepeoMeTpud. TOYKM, OpsMble M IUIOCKOCTU 6
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Koopaunatel n BeKTOpBI
B IPOCTPAHCTBE

(crmocoObr  3amanust). IIpsmMoyronpHass cucTeMa KOOpAMHAT 1
npoctpaHcTBe. BekTopsl B mpocTpaHcTBe. Dopmysia pacCTOSHUS
MeXxay AByMs ToukaMmu. JlyinHa BekTropa. Bunsl BekTopos. Iloctpoenue
BEKTOPA B CHCTEME KOOpAMHAT. JINHEHHbIE ONepaluy Haj BEKTOpaMu
(YMHOKE€HHE BEKTOpa Ha YMCIIO, CIOXKEHHE U BBIYUTAHHE BEKTOPOB).
CkansipHoe mpousBeneHue BeKTopoB. [Ipocreiimme 3agaun B
KOOpJMHATaX.

Tema 6.2. [Ipsimasi u Conep:kanue y4eOHOT0 MaTepuaJia 6
IUIOCKOCTh B OcHOBHBIE CBOMCTBA IUIOCKOCTH. B3anMHOE pacrnosokeHue NpsIMbIXB 6
NPOCTPAHCTBeE. npocTtpaHcTse. Ilepecekaromuecs, napajjiesIbHbIE U CKPEIMBAIOINECS
IpsIMBIE. VYron MEXy IPSIMBIMU B IIPOCTPAHCTBE.
[TepnieHAuKYIApHOCTD MPSAMBIX. Pacnionoxenue NpsmMbIX U INIOCKOCTEN
B IpocrpaHcTBe.TOouka 1mepecedeHrss MpsAMOM U IUIOCKOCTH,
IIPUHAUIEKHOCT NPAMOM IIOCKOCTU. OCHOBHBIE NTPOCTPAHCTBEHHBIE
Gurypsl.
Tema 6.3. Coaep:xxanue yue0HOro MaTepHaJia 6
[MapajiesbHOCTH [lapamnensubie mpsiMas W miIockocTb. Omnpenenenue. [IpusHak. 6
NPSAMBIX, IPAMOH U CaoiicTBa. Yron  Mexay = CKpEIIMBAIOIUMUCA  IPSAMBIMU. JInuHOCTHBIE,
IUIOCKOCTH, I10cKocTeil | [lapamienshble  miockoctu. Omnpenenenue. [lpusnak. ColicTsa. MeTaIpeAMETHBIE U
[TpunoxeHne BEeKTOpHON anreOpbl K PELICHUIO 33a/1ad Ha MPSIMYI0 U IIpEIMETHBIE
IUIOCKOCTh B IPOCTPAaHCTBE (MApajuIeNIbHOCTh JABYX  IPSAMBIX, KOMIIETEHIIUH B
NapajuIeJIbHOCTh JIBYX IIOCKOCTEH, MApajuIeIbHOCTh NPSAMON U COOTBETCTBHH C
TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copep:xaHue yueOHOI0 MaTepUaa 4 o0riero oOpa3oBaHus,
IlepnieHAUKYISAPHOCTH IlepnengukynsapHbie OpsIMBIE. ITapamiensHbIe OpsIMEIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMON 1 NEepNEeHIUKYIApHble K IJIOCKOoCTU. llpu3Hak mnepneHAuKyISIpHOCTH MIPUKA30M
IUIOCKOCTH, IVIOCKOCTeN | psiMoi U 1utockocTu.[IpuiioskeHrne BEKTOpHON anreOpbl K PElIeHUIo MunucrepcTBa
3aJa4 Ha NMPSAMYIO U IJIOCKOCTh B MPOCTPAHCTBE (MEPHIEHANKYISAPHOCTD 0o0pa30BaHus U HAYKU
JIBYX  MNpPSMBIX,  HEPHCHAMKYJISPHOCTh  JBYX  IUIOCKOCTEH, P® or 17.05.2012 Ne
MEePHEHANKYJISIPHOCTh NPSIMOI M TJIOCKOCTH). 413
Tema 6.5. | Conepxanue y4eOHOIo MaTepuaJa 6
Ilepnienauky.asip u | [lepnennukynsap m HakiOHHasd. Teopema O Tpex NEPHEHAMKYIApax. 6

HakJ/JIOHHasi. Teopema o
Tpex NepHeHAHKYJIsIpax.
JAByrpaHHbIi yroJ.

Yron Mmexay HpsMOM M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSIMH.
JByrpanubiii yroia. llepneHaukyisipHble IUIOCKOCTH. PacctosHus B
npocTtpaHncTBe. [lpunokeHne BEKTOpHON anreOphl K PENICHUIO 3aaad
Ha TPSMYI0O U IUIOCKOCTh B TPOCTPAHCTBE (Yros MEXIy ABYMS
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IJIOCKOCTSIMU, YIOJI MEXAY IBYMs IIPSAMBIMH, YIOJI MEXAY NPAMOU U
TIJIOCKOCTBIO)

Tema 6.6. Ilpsimble u | Conep:kanue yueOHOro MaTepuasia 2
IJIOCKOCTH B | IlpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/IeP/KAHUE
NPaKTHYEeCKHUX 3aJa4ax | B3aumHoe pacnonoxeHue npsMbeix B npocrpaHcTse. [lapamnenbHocTh 2

npsAMOi U IUIOCKOCTH, napaieIbHOCTh IUIOCKOCTEH,

MEPIECHANKYJSIPHOCTh  IUIOCKOCTEW. PacmosiokeHne mnpsmeiX U

IUIOCKOCTEH B OKpY’KarolieM Mupe (IIpUpoJie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenne | Conep:kanue yueOHOro MaTepuajia 4
3ajad. IIpsimble u | Pacrionoxkenne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHIuKynapHOCTh W NapauieIbHOCTh NPSAMBIX U IUIOCKOCTEH.
" BEKTOPBI B | JlekapTOBbI KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPHI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxeHue U BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha UHMCIO.

KoopauHaTtsl BEKTOpa

IIpakTuyeckoe 3anatue Ne 8 Koopaunatel u BekTopslIlpsimbie u 2

IUIOCKOCTH B IPOCTPAHCTBE.
Pa3zien 7. MHOTOrpaHHUKH M TeJIa BpalieHusl 36
Tema 7.1 Copnepxanue y4yeOHOIro MaTepuasia 6 JInuHOCTHBIE,
MHororpaHHuKH. MHOTOrpaHHUKH - OCHOBHBIC MOHATHA. [Ipu3Ma (HakioHHAs, psaMas, 6 MCTallpCIMCTHBIC U
IIpusma, npaBwibHasg) u  e€ anemeHtol. llapamnenenunen.  ColicTBa IPCAMCTHBIC
napajuiejenumnen, Kyo0, | npsmoyroinsHoro napamienenunena. Ky6. [upamuna u e€ sneMeHTHI. KOMIIETCHIIUH B
nupaMuaa M ux ceyenus | [IpaBunbHas nmpamupga, €€ CBONCTBA. YCEUYEHHas INHpaMujaa, €€ COOTBETCTBHUH C

CBOMCTBA. ®I'OC cpensero
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 4 ob1ero oOpasoBaHusl,
IIpaBuiabHbIE [Tnomane MOBEpXHOCTH MHOTOrpaHHUKOB. [Ipocreiinyie koMOUHAIUU 4 YTBEPXKACHHOTO
MHOI'OIPAHHUKH B | MHOTOTPaHHHUKOB. BbIuncienne 31eMeHTOB IPOCTPaHCTBEHHBIX (PUryp IIPUKAa30M
JKM3HH (p€Opa, auaronanu, yrisl). [IpaBuibHbIE MHOTOTPAaHHUKH. Munncrepcra
Tema 7.3 Conep:xanue yueOHOTo MaTepuaJia 6 00pa3soBaHNUs M HAYKH
Hununap, konyc, map u | [lwmuap, xonyc, chepa u map. OCHOBHbIE CBOMCTBa MNPSMOTO 6 P® ot 17.05.2012 Ne
UX CeYeHUs! KpYroBOT'O IWJIMHJIpa, IPSIMOTr0 KPyroBoro konyca. M3o0paxkenue ten 413

BpallleHus Ha IIockocTH. IlpencraBieHne o0 yced€HHOM KOHYCE.

Ceuenuns koHyca (mapajuleIbHOE OCHOBAHHMIO M MPOXOJsIIee uepe3

BEpPIIMHY), CEUeHHs UWIMHApa (TMapajuledbHO M MEPIEHAUKYISIPHO

ocH), ceuyeHusix mapa. Pa3BépTka nuianHIpa U KOHyca
Tema 7.4 Conep:xanue yueOHOro MaTepuaJia 6
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Iliomwaau moBepxHocCTel
TeJl BpameHusa. O0beMbl
MHOTOTPAHHUKOB U TeJl
BpallleHHUsl.

[Tnomanp noBepxHOCTH HUiIMHApA. [lmomans MOBEPXHOCTH KOHYca,
yceu€HHOro KoHyca. Ilnomans moBepxHOCTH cdepbl U €€ 4YacTei.
O6wembl. OcHOBHBIE TOHATUS U CBOMcTBAa. OOBEM MPSMOYTOJIBLHOTO
napauienenunena. O0bem Kyba. OObeMbl TPAMON MNPU3MBI U
mmHApa. O6beMbl TUpaMuIbl U KoHyca. O0beM mapa.

Tema 7.5 Conep:kanue y4eOHOT0 MaTepuaJia 4

IIpumepepl cumMmerpuii B | [loHsiTHE O CUMMETpUM B HPOCTPAHCTBE (LIEHTpalbHAs, OCEBas, 4

npodeccun. 3epkaibHasi). OOoOmieHwe  MpeACTaBICHUI O  IPaBHIbHBIX
MHOTOTpaHHHKaxX (TeTpa’ap, KyO, OKTa’aAp, IOMACKa’Jp, MKOCASIP).
[Tpumepsl cuMMeTpuid B PO eCcCuu.

Tema 7.6 Conep:xanue yueOHOro MaTepuaJia 10

Haxo:xneane 00bemoB, | [IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJIEPKAHUE

IJIomaael MmoBepXHOCTH | MHororpannuku. Tema w  moBepxHOCTH  BpamieHus.Ilnomanu 2

MHOIOrPAaHHMKOB H TeJ | moBepxHocTed Ten BpamieHus. OObEeMBbl W IUIOMIANNA MOBEPXHOCTU

BpallleHUsIB MHOTOTPaHHHUKOB U TE€J BPAIICHHUS

npakTuyeckux 3agavyax | [Ipakruueckoe 3ansaTue Ne 9MHororpanHuku. Tena U MOBEPXHOCTH 2
BpailleHus. M3mMepenust B reoMeTpuu.
CamocrosiTeibHas padora o0yuarommxcaNe6 6 JInuHOCTHBIE,
N300paxeHre MHOTOTPAaHHUKOB U TeJd BpaieHus. Paborta ¢ y4eOHBIM MeTanpeaMETHbIE U
matepuaioM. Pemenune 3amau  Ha Tenma  BpauieHus.  OObeMbl MpeAMETHBIE
MHOrorpaHHukoB. OObembl Ten BpamieHus. Haxoxnenue miomanei KOMIIETEHIIUH B
noBepxHOocTed U  00BEMOB TIE€OMETPUYECKMX Tel. 3ajauyd  Ha COOTBETCTBHH C
MHOTOIPAHHUKH U TeJa BPAILEHUS. ®I'OC cpennero

Paznen 8. luckpernas ciayyaiiHasi BeJIMUMHA. DJIeMEHThl MATEMATHYECKOH CTATHCTUKH. o0riero oOpa3oBaHus,

12 YTBEPKICHHOTO
IIPUKA30M

Tema 8.1 Jduckpernas | Conep:kanue yueOHOro MaTepuajia 6 Munncrepcra

cay4yaiiHas  BeJM4HuHa, | CryyaiiHple BelaMuYuHbL. Bunel ciydaifeix BenuuuH. OmnpeneneHue 6 00pa3soBaHNUs M HAYKH

3aKOH ee pacnpelesieHus | JUCKPETHOM  CllydallHOM  BENMYMHBL.  3aKOH  pPaCIpelesIeHHs P® ot 17.05.2012 Ne
JUCKPETHON ClIy4alHON BEJIMYMHBI. Ee YHUCIIOBBIE 413
xapakTepucTuku.IToHsITHE 0 3aKOHE OOIBIINX YHCEIL.

Tema 8.2 3anaum | Conepskanue yueOHOro MaTepuajia 6

MaTeMaTH4eCKOoi OcHOBHBIE  TOHATUSA  MAaTEMATUYECKOM  CTAaTUCTHKH.  3ajayu 6

CTATHUCTUKH. MaTemMaTuyeckoil ctatuctuku. [lepBuyHas oOpaboTKa CTaTUCTHUECKUX

JaHHBIX. YuCIOBEIE XapPaKTCPUCTHUKU (FeHCpaHBHaH COBOKYITHOCTbD,

BbIOOpKa, cpeaHee apudMeTHYecKoe, MoJla, MeAMaHa, pa3Max,
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mucnepcusi). Ilpencrasienue
rpaduKkamMu, TuarpaMmmMaMu.

JAHHBIX.

PaGora

C

TaOIUIIaMHU,

IIpomexyTounas arrecranus (IK3amMeH)

Bcero nmo jucnumiinnge:

288
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JUCHUIIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
MaTeMaTUKU [JIs TPOBEJIEHUS 3aHSATHM JIEKIMOHHOTO THMA, MPaKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MMPOMEKYTOUHON aTTECTAIUU.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MEOETb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUaromuxcs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN IPOEKTOP, dKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
oOecleynBaOIINe TEeMaTUYECKUE WLIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

Kommbprotep wuMeeT J0CTyll K JJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAaM,
BBIXOJl B TJI00ainbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOrPAMMHBIM
o0ecrieyeHueM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvako, M. 1. MaremaTuka: yueonnk /M. U. bammakos.- 2-e u3n.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CITIO)https://www.book.ru

2.boromonos, H.B., Camoiinenko, I1.M. Matemaruka: yue6unuk mist CITIO
/H.B. boromomos, IILW. Cawmoitnenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodheccuonanproe odpasosanue)https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi o maremaruke. B 2-x .
Y.1: yue6.mocodbue mis CIIO /H.B. boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccrnonanbaoe oOpa3zoBanue). https://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganust mo maremaruke. B 2-x 4.
Y.2: yue6.nocodue mis CIIO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe o6pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOWe [JIi  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2020. — 280 ¢. — (IIpodheccuonanpHoe odopazoBanue) https://urait.ru

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs
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https://urait.ru/bcode/449003

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpea”ero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ pemieHusiMa B 2 4. Yactp 1 :
yueOHOe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3natensctBo HOpaiiT,
2020. — 439 c.— (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
Juts ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduist/ ['yces
B.A., I'puropses C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcenl

10.  www.fcior.edu.ru  (denepanbHblii  HEHTp  MH(GOPMAIMOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).

11.  www.school-collection.edu.ru  (Exunas  xoyuiekuus  1UGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbIli moOpTaln «Ydeba»: «YPpOKm»
(www. uroki. ru)

MeToanueckue yKa3aHusi Ui O0Oy4alOmIUXCsl MO0  OCBOEHHIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

14. Mertoauueckue yKazaHWs i1 OOYYalOUMXCS TIO  BBIOJTHEHHUIO
CaMOCTOSITeIILHBIX paloT.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUYEBHOMW IUCHUATIIINHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISA
OlleHKHPe3YJIbTATOB
o0yueHust

JIMYHOCTHBIE!

- OCO3HaHWE OOYYAIOIIUMHUCA POCCHHCKONH TpaKIaHCKOU
UJEHTUYHOCTHU;, TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTU H
CaMOOIIPEIEIICHUIO;

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO W JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HapoJaoB Poccuiickon
®denepanny, UCTOPUYECKUX M HALUMOHAIbHO-KYJIBTYPHBIX TpaguLUH,
dbopmupoBaHue CUCTEMBI 3HAUYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYINIMOHHOIO MHPOBO33PEHMS, IPAaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTAaBUTh IEIHM H CTPOUTH
JKU3HEHHBIE I1JIaHBbI;

- c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEICTBE MOJCIUPOBAHUSA SIBICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTHKH;

— TIIOHMMaHWE€ 3HAYMMOCTH MATE€MAaTUKH JUIsi  HAy4YHO-
TEXHUYECKOTO  Mporpecca, CHOPMUPOBAHHOCTh  OTHOIICHUS K
MaTEeMaTHKe KaK K 4YacTH OOIIEYeNIOBEYeCKOW KYJIbTYyphl 4Yepes
3HAKOMCTBO C HUCTOpPUEH  pa3BUTHS  MaTEMAaTHKH, HBOJIOLMEH
MaTeMaTHYCCKUX UJICH;

— PpAa3BUTHE JIOTUYECKOIO MBIIUICHUS, IPOCTPAHCTBEHHOTO

BOOOpa)KEHUsI, alTOPUTMHUECKON KyJIbTYphbl, KDUTUYHOCTH MBIIIJICHUS
Ha YpoBHEe, HeoOXoaumoMm i Oyaymed npodeccnoHaIbHON
JEeSITEIbHOCTH, JUISl TPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa3oBaHUs;

— OBJIAZICHHE MAaTeMaTHYEeCKUMHU 3HAHUSIMM U YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JUCLUUIUIMH M JUCHUIUIMH HPOQPecCHOHATBHOTO
LUKJIa, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4eckKoi MOJATrOTOBKH;

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa30BAaHUIO, B TOM 4YHCIE
caM000pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOLIEHHE K HENpPEpPhIBHOMY OOPAa30BaHMIO KAK YCJIOBHIO YCIIEIIHOM
npodecCHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTBH K CaMOCTOSITENIbHOIM TBOPYECKO U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBITIOJIHEHHUE
MUCHbMEHHOW paboTHI;
- BBITIOJIHEHUE
MPaKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

O1ieHKA BBITTOJTHEHUSA
CaMOCTOSITEILHOMI
paboTHL.

IIpomexxyTounas
arTecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - K3aMeHa.

Meron npoBeeHus
IIPOMEKYTOUHON
aTTecTaluu-
BBITIOJTHEHUE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 3a/1aHus
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OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHUKaMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
HCCJIEI0BATEIbCKOM, IPOEKTHON U IPYTrUX BUJIAX JEATEIBHOCTH;

— OTHOUIEHHE K NpOPECCHOHANBHON JESITETbHOCTH Kak
BO3MOXKHOCTM  y4aCTUSl B PELIEHUM JIMYHBIX, OOILECTBEHHBIX,
roCy/IapCTBEHHBIX, OOIIEHAIIMOHATLHBIX POOIIEM;

MeTanpeaAMeTHbIe:

- YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh LEIU ACSITEIIbHOCTU
U COCTABJIATh IUIAHBI JESATENBHOCTH; CAMOCTOSITEIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATENBHOCTD;

- HCII0JI30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKECHUS
MOCTaBJICHHBIX LI€JeH U peanu3alluy IUIAaHOB AESITeIbHOCTH; BbIOUPAThH
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALIUAX;

- yYMEHHE IPOAYKTUBHO OOIIATHCA M B3aUMOJICHCTBOBATH B
MIPOLIECCE COBMECTHOW JEATEIbHOCTH, YYUTHIBaTh NO3ULUU JPYIUX
YYaCTHHUKOB JEATEIBHOCTH, 3()()EeKTUBHO pa3peniats KOH(PIUKTHL;

— BJIQJICHHE  HaBBbIKAMU  [IO3HABaTEIbHOW,  y4eOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOM  JEeSATeNbHOCTH,  HaBBIKAMU
paspelieHus npobieM; CIIOCOOHOCTh u TOTOBHOCTh K

CaMOCTOSITEJIbHOMY IOUCKY METOJOB PEIICHUs IMPAKTHUYECKUX 3a]ad,
IIPUMEHEHHUIO PA3JINYHbIX METOAO0B INO3HAHUS;

- FOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSATEIbHOU
WH(OPMALMOHHO-TIO3HABATEIFHON  JIESTENbHOCTH, BKJIIOYas YMEHHE
OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOPMAINU, KPUTHYECKH
OLICHMBAThb M HMHTEPHPETUPOBATH HHOOPMALIHIO, TMOIY4aeMyl0 U3
Pa3JINYHBIX HCTOYHUKOB;

- BIIQJICHUE SA3BIKOBBIMH CpPEACTBAMU: YMEHHE SCHO,
JOTUYHO M TOYHO M3Jaratb CBOK TOYKY 3pEHHs, HCIOJIb30BaTh
aZIcKBaTHBIE  S3BIKOBBIC  CPEACTBA; —  BJIAQJACHUE  HABBIKAMHU
MO3HABATEILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX pE3YJbTaTOB M OCHOBAaHUM, TI'PaHMI]
CBOErO 3HAHMS M HE3HAHWS, HOBBIX IO3HABATEIBHBIX 33/1a4 U CPEACTB
JUISL UX TOCTH KECHMS;

- LEJICYCTPEMIICHHOCTh B IIOUCKAaX U NPUHATHU PELICHUH,
COOOpa3UTENbHOCTh W HWHTYULIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpPacoTy M TapMOHMIO
MHpa;

npeIMeTHbIe:

1) ymeHue omnepupoBaTh NOHATHUSIMM: OIPEAEICHHE, aKCHOMa,
Teopema,  CIEACTBUE,  CBOMCTBO,  IIPU3HAK,  JOKAa3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynIHpoBaTh 0OpaTHOE M
IIPOTUBOIIOJIOKHOE  YTBEPXKICHUE, IIPUBOAUTb  INPUMEPBl U
KOHTPIPUMEPBI, HCHOJIb30BaTh METOJI MAaTeMATHYECKOW WHIYKLHH;
IIPOBOJUTH  JOKA3aTEIIbHBIE pAacCyKICHHUs IIpU PELICHUHM 3a]ad,
OLICHUBATH JIOTUYECKYIO IPABHIIBHOCTD PACCyKICHUN;

2) yMeHue OIIEpUPOBATH MTOHATUSAMM: MHO>€ECTBO,
ITOJAMHOKECTBO, OIE€palyy HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil OIUCaHUs  PEaJIbHBIX
IIPOLIECCOB M SIBJICHWW W IPH PELICHHUH 3a7a4, B TOM YHCIIE U3 IPYruX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaThb MNOHATUSIMH: Tpad, CBS3HBIM Tpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/aBaTh U OIUCHIBAThH
rpadbl pa3IMYHBIMU CIOCO0AMM; MCIONIB30BaTh rpadbl MPU pPELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH HOHIATUSIMU: COYETAHUE,
IEPEeCTAHOBKA, YHUCIO COYETaHWH, YHCIO IEPEeCTaHOBOK; OMHOM
Heiorona; ymeHHe npUMEHSATh KOMOMHATOPHBIE (DAKTBI U PACCYKICHUS
JUI peLIeHus 3a1ay;

5) yMeHue oneprupoBaTh MOHATHIMU: HATYpaJIbHOE YHUCIO, IeTI0e
YHCII0, OCTaTOK MO MOYJO, PAlMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYpaJbHBIX,  ILEJbIX,  PalHOHAIbHBIX,
JEMCTBUTENBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JEIUMOCTH,
HAUMEHBIIMKA OOIMIA JETUTEeNb W HauMEHbIee oO0Iee KpaTHoe,
anroput™M EBkiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
NO3UIIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH MOHATUSAMM: CTENEHb C
[EeNbIM TI0Ka3aTeleM, KOPEHb HATypalbHOH CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb  C  JeHCTBUTEIbHBIM
(BellleCTBEHHBIM) IOKa3aTeleM, Jorapudm uucia, CUHYC, KOCUHYC U
TaHI€HC NTPOU3BOJILHOTO YHCIIa,;

7) yYMEHUE OIIEPUPOBATH MOHSATHUSIMH: TOXKIECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEpaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh yPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHBIE, IIOKa3aTeNIbHbIE, CTEIICHHbIE,
JorapupMUUECKUE, TPUTOHOMETPHUUECKUE YPABHEHUS, HEPABEHCTBA U
CHUCTEMBl; yYMEHHE peIIaTh YpaBHEHHs, HEPaBEHCTBA M CHCTEMBbI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypPaBHEHHWs, HEPABEHCTBA H
CHCTEMBI C IMapaMeTpoM; IPHUMEHSATh YpaBHEHHs, HEPAaBEHCTBA, WX
CUCTEMBI Ul PELICHUs MaTeMaTHYeCKUX 3a7ad M 3a/a4 U3 PazIMuHbIX
oOnactell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuyu, oOpaTtHass (yHKUUS, KOMIO3ULMA (QYHKIUH, JIMHEWHas
GbyHKuus, KBajpaTHuHass (QYHKIUS, CTEHNeHHas (QYHKIHUA C LENbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHUE byHKIMH, oOpaTHbIE
TPUTOHOMETpUUYECKHE (QYHKIUH, MOKa3aTesJbHass W Jorapupmuueckas
GyHKIMM;  yMeHHEe CTpouTh TIpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HUCHOIb30BaTh I'papuKH
GYHKIMA Ui M3YYeHHUs MPOIECCOB M 3aBUCUMOCTEH TpU pelIeHHH
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB U U3 peaIbHOM JKU3HU;BBIPAXKaTh
dopMynaMH 3aBHCHMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOTHO
ONEepUpOBATh MOHATUSAMM: UYETHOCTb (YHKUUH, TMEPHUOAUYHOCTD
(GYHKIIMM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (YHKIIMH,
OKCTpeMyM (YHKIMH, HAauOOJbIllee U HaUMEHbIIee 3HAUYCHUS (PYHKLIUU
Ha TIPOMEXKYTKE; YMEHHE MPOBOJUTH MCCIIEAOBAaHNE (QYHKIIMU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA U TpaduKu GYHKUUN JUI pellieHHs] ypaBHEHU,
HEpaBEHCTB W 3aJa4 C MapamMeTpamu;, W300pakaTh Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA peIlIeHU ypaBHEHU, HEPABEHCTB U UX CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEIOBATENbHOCTD, apU(pMeTHdYecKas MpPOrpeccusi, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeoOMeTpHUYecKas IMPOTPECCHS;
yMEHHUE 3aJaBaTh IOCJIEA0BATEILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYpPPEHTHBIX hopmyIt;

10) ymeHHe ONepupoBaTh TOHITHUSMHU: HENPEPHIBHOCTD
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byHKIMKA, acuMOTOTHI Tpaduka (QyHKIMH, TepBas ©  BTOpas
npousBogHAs (PYHKIMH, TEOMETPHUUECKHA U (DU3HYECKUNA CMBICI
MIPOU3BOJHOM, MEepBOOOpa3Hasi, OMpPENEICHHbI HWHTEerpal; YyMEHHE
HaXOJUTh ACHMIITOTHI Trpaduka (GYHKIUH; yMEHHE BBIYHCIATH
MPOU3BOJHBIE CYMMBbI, TPOU3BEICHHS, YacCTHOIO U KOMIIO3HUIIMU
¢GyHKUMH, HAXOAWUTH YypaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHE MCIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIIEAOBAHUS (DYHKIUHN, IS
HAXOXXJCHUSA HAWJIYYIIEro pemIeHHs B TNPUKIAIHBIX, B TOM 4YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3MYECKUX 3a7ayax, JJIs ONpeleieHHs
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMAANM U 00beMbl GUIyp C
MOMOUIbI0  HMHTErpajia; MNPUBOJUTH IMPUMEPHl  MAaTEMaTUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU hepeHInanbHBIX YpaBHEHUH;

11) ymenue omepupoBaTh MHOHATHUAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucna, (opmMa 3amucud  KOMIUIEKCHBIX 4YHcenl (TeoMeTpuyeckas,
TPUTOHOMETpHYECKas W  ajredOpanueckas); yMeTb IPOU3BOANUTH
apudmeTnyecKkue ICHCTBUS C KOMIUIEKCHBIMH YHCIaMH; HPUBOIUTH
IPUMEPBI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCET,

12) ymeHwe CcBOOOJHO ONEPUPOBATH TOHATUSIMU: CpeIHEE
apudmernyeckoe, MeauaHa, HAWOOJIbIIEE W HAWMCHbBINCE 3HAYCHWS,
pa3Max, Iucrepcus, CTaHAapTHOE OTKJIOHEHUE IS OMMCAHUS YHCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIIE C
NpUMEHEHHEM TpaUUYecCKuX METOAOB U JJIEKTPOHHBIX CPEJCTB;
rpadM4ecKd HCCIIE0BaTh COBMECTHBIE HAONIOJCHHUS C TIOMOIIBIO
JUarpamMM pacCceuBaHUS U JIMHEHHON perpeccuu;

13) yMeHHEe HaxOUTh BEPOATHOCTU COOBITUI C UCIOIb30BAHUEM
rpadU4ecKuX METOAOB; NMPUMEHATh JUIS pEHIeHUs 3amad  (OpMyIIbl
CIOXKEHHMs] W  YMHOXEHHUS  BEpPOSATHOCTEH, ¢opMyny  MOIHOM
BeposiTHOCTH, (opmyny bepHymnn, komMOWMHATOpHBIE (aKTBl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHITUSMH: CIIydailHas BEIWYHMHA, pacIpeesieHue
BEPOSITHOCTEH, MaTeMaTUUECKOE OXHJaHHe, JUCIIEPCUsl U CTaHJapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMAaJbHOTIO
pacmpeneneHuii; yMEHHE  HCIOJb30BaTh  CBOWCTBA  HM3YYEHHBIX
pacripesiesieHuil 171 pelieHus 3ajay; 3HaKOMCTBO C MOHSATHSAMHU: 3aKOH
OONBIINX YHCEN, METOABl BBIOOPOYHBIX WCCIEIOBAaHMN; yMEHHUE
OPUBOAUTh TPUMEpPHl MpPOSBICHUS 3aKOHa OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMas,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJjl, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, NapajieabHble U
CKPEIIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISPHOCTD
OPSAMBIX M TUIOCKOCTEH, YTroJl MEXAy NMPSIMBIMHU, YOIl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJBb30BaTh IPH
pelIeHNH 3a/1a4 M3y4yeHHbIE (aKThl U TEOPEMbl IJIAHUMETPUH; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYKAIOUIEeM MHpE;yMEHUE
ONEpUPOBATH MOHATUSAMH: MHOTOIPAaHHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIlEHUs, IMIMHAP, KOHYyC, map, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEUEHHsS KOHyca W IWIMHApA, MapajuleTbHbIe OCH HITH
OCHOBAHMIO, CEUEHHE I1apa, IIIOCKOCTh, Kacaromasics cepbl, HMIMHIPA,
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KOHyCa, yMEHHE CTpPOUTh CEUEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOT'PAaHHHKH, (DUTYPBI U TOBEPXHOCTH BPAILLCHUS, UX CEUYEHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSTh CBOWCTBA
FEOMETPUUYECKUX ¢uryp, CaMOCTOSITEIIBHO bopmynupoBaTh
OIpe/ieNIeHUs] N3y4aeMbIX (Uryp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T'€OMETPUUECKUX (UTYyp, 0OOCHOBBIBATH MJIM ONPOBEPraTh
UX; YMEHHE IMPOBOAUTH KiIacCHU(UKaLuo GUryp MO pa3IuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JTOTIOTHUTENIbHBIE TIOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMU: IUIOIIAAb
¢uryper, o0beM (uUrypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, pPAacCTOSHUE MEXAYy MpsMBIMH, DPACCTOSHUE MEXAY
IUIOCKOCTSIMH, IUIOMIAJAL c(epbl, MIIOHIaab TOBEPXHOCTH MHUPAMUIBI,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienunena, MUpaMuabl, MPU3MBL, IHIUHIpA, KOHYca, IIapa;
yYMEHHUE HAaXOJIUTh OTHOIIEHHE 00bEMOB IOJJOOHBIX UTYD;

16) ymeHue cBOOOJHO OINEpPUPOBATH MOHATHSIMU: JABHXKEHUE,
napaelbHbli ePeHoC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (UTYpBI, B TOM YHCIE B MPUPOJIE,
UCKYCCTBE, AapXHUTEKType; yMEHHE HCIIOIb30BaTh TI'€OMETPHUYECKUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUAMU:
OpSMOYTOJIbHAs CHUCTEMa KOOPJIMHAT, BEKTOpP, KOOPAMHATBHI TOYKH,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE INPOM3BEIEHUE, Yrojd MEeXAy BEKTOpaMHU; yMEHHE
UCTIOJIF30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ Ul pEIIeHUS
reOMETPUYECKUX 3aJad W 3a7ad JPYrux Y4eOHBIX IPEeIMETOB;
OTIepUpPOBATh MOHATUSIMU: MaTpula 2x2 1 3X3, olpenenuTenb MaTPHULIbI,
TreOMETPUYECKUI CMBICI ONPEeTUTENS;

18) yMeHwe MOAECIUPOBATH pEAbHbIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBJIATh BBIPAXKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO 3a/la4M, HMCCIIEJOBATh MOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM alllapaTta ajaredpbl, HHTEPHIPETUPOBATh MOJTYyYCHHBIH
pe3ynabTaT;  CTPOMTh  MaTeMaTHYeCKHe MOAETHM C  TIOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHBIE C HUMH
NpaKTUYECKHe 3a/ladd; COCTABIISITh BEPOSTHOCTHYIO MOJAETh U
UHTEPIPETHUPOBATh MOJYYECHHBIH pe3yabTaT; pelarbh [PUKIaJHbIE
3aJaud  CPEICTBAMHM MAaTEMaTHYeCKOro aHaim3a, B TOM 4YHCIE
COLMAIBHO-IKOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHUMaHHE 3HAYMMOCTH MAaTEMAaTUKU B M3YUYEHUH MPUPOIHBIX
U OOIIECTBEHHBIX TIPOIECCOB W SBICHHI, YMEHHE paclio3HaBaTh
NpPOSIBJIEHHE 3aKOHOB MAaTE€MAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaT€MAaTHYECKUX OTKPBITHM pPOCCUHMCKOM W  MHPOBOM
MaTeMaTHYECKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JUCHUIINHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEpPUU OLEHUBAHHUS KOMIETEHLHM, ONMUCAHHUE IIKAJ
OLICHUBAHUS co/iepkKaTcs B mpuiioxeHuu 1.

KoHTposbHbIE M TeCTOBBIE 3aJaHUA
KoHTpoJsibHBIE 3a1aHUs COepKATCS B TPHIIOKEHUH 1.
MeToan4yeckue MaTepuasibl

Meronuueckiue Marepuainbl, ONPEACISOIMe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepU3yolux GopMUpOBaHUE KOMIIETEHLIUN, COAEPKATCS B
npuiioxenuu 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHBbIE CpeaCcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

1.1. dopma NpoMeKyTOYHOM aTTecTAlMM: SK3aMeH (2 cemectp).

q)OHI[ OLICHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOI[I/IMLIX

JUTSL IPOBE/ICHUS SK3aMECHa.

1.2. Cucrema ouleHUBAHUA Pe3yJIbTATOB BBINOJIHEHUS 3aJaHUMH

OneHuBaHUE PE3YJIbTATOB  BBIOJHEHHS 3alaHUl  TPOMEXKYTOYHOW  aTTeCTaIllH
00yYaromuXxcst OCYIIECTBIISACTCS Ha OCHOBE CIIEIYIONUX MPUHIIUIIOB!

JOCTOBEPHOCTH OICHKH — OLICHHBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMECHHUH,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPOPECCHOHATBHBIX KOMIETCHIUH, POIEMOHCTPUPOBAHHBIX
00y4aroIMUMUCS B XOJI€ BBITIOJTHECHUS 3a/1aHUS;

AICKBATHOCTU OLCHKU — OICHKA BbIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOILIEHWH TEX KOMIICTEHIIMI, KOTOpbIe HEOOXOAMMBI sl A(GGEKTUBHOTO BBITIOTHEHUS
3a/IaHus;

HAJICKHOCTH OIICHKM — CHUCTEMa OLICHUBAHMS BBIMIOJIHEHUS 3a/IaHUil JTOJDKHA 00J1afaTh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHWH, YMEHHI, TMPAKTHYECKOTO OIbITa, OOMMX M NPOPECCHOHATBHBIX KOMIICTCHIIUN

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OIICHHMBAHMWS BBIIIOJHEHUS 3aJaHdi  JOJ/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojgaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WM aTTECTALIUIO.

[Ipy BbINOSHEHUH MPOLIEAYP OLEHKH 3aJaHUN HUCIHOJIB3YIOTCS CIENYIOIIUE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUsS 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBoa nsiTi OanbHOM IMIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOr0 U NPAKTHYeCKOI0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BOIpoca).

2. BeimonuuTk npaktuyeckoe 3ananue (1 3aganue).

IIpumepHBbIe BOpoCHkI 115 codeceOBAHUS
1. Lenble u paumoHagbHbIE YUCIIA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsble yncia.
KopHu u crenenu.
KopHu HaTypalbHOM CTENIEHH U3 YUCJIa U UX CBOMCTBA.
Crenenu ¢ parioHaTbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1efiCTBUTEIBHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm ymncna. OcHOBHOE JIoTapu(pMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATypaIbHBIC JIOTAPU(MBI.

12. Jlorapudm. Onpenenenue. [IpaBuna nerictBuii ¢ Jorapudmamu.

13. Jlorapudm. OcuoBHbIe OHATH. [Iepexoa kK HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U TOKA3aTEIbHBIX BBIPAXKEHUH.

17. TlpeoOpa3oBaHue MOKA3aTEIBHBIX U JOrapU(PMHUUECKIX BBIPAKECHHIH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCTIA.

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKUX (QYHKINH.

21. TpuroHomerpuyeckue (PyHKIMU YUCIOBOTO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIUI B TPOU3BEICHNUE.

27. Ilpeobpa3oBaHue Npou3BeIeHUs] TPUTOHOMETPUUYECKUX (QYHKLIUN B CyMMY.

28. IIpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUH.

29. BelpaxkeHue TPUTOHOMETPUYECKHX (YHKIMHA Yepe3 TaHINeHC MOJOBHHHOIO
apryMeHTa.

30. ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIa.

31. TIpocreiimue TPUTOHOMETPUYECKHIE YPABHEHHUS.

32. IIpocreiiye TpPUrOHOMETPUYECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHBIE TOHATHSA. OOnacTe OMpeneneHuss W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIMHM, 3aJaHHBIX Ppa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CoiicTBa PyHKIUH.

37. OyHKIMU.MOHOTOHHOCTh,  YETHOCTb,  HEYETHOCTh,  OTPAaHHMYEHHOCTb,
HNEPUOIUYHOCTb.

38. Oynknuu. IIpoMexxyTKm Bo3pacTaHusi U yObIBaHWs, HauOoybIIee U
HalMEHbIIIee 3HAaUeHUs, TOUKU IKCTpeMyMa. [ paduueckas MHTEprIpeTanus.

39. CnoxHast ¢yHKnus (Komrmosuiwsi). ApudMeTHYecKne Onepanud  Hajl
byHKIUAME.

40. ®Oysakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHKiuu. O6MacTh onpeneneHuss U o01acTh 3HaAUYCHUH 0OpaTHON
GyHKIHH.

42. OGpatuble pyHkuuu. CoiictBa. ['padux oOpaTHON QyHKIIUH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA.

45. TlokazatenbHas QyHKIHS, €€ CBOMCTBA U rpaduK.

46. Tloka3aTenpHble YpaBHEHUS M HEPABEHCTBA.

BO~NOGOR~W
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47. CrenenHast (GpyHKIHs, ee CBOICTBa U rpaduK.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOW (PYHKITHH.

49. OOnacTh onpeeNieH sl U MHOXKECTBO 3HAYCHUN (PYHKIUH y-SiNX,e€ CBOWCTBA U
rpaduk.

50. O6nactp onpeneneHust 1 MHOXKECTBO 3HAUYCHUH (yHKINHU y= COSX, e€ CBOIMCTBA
U rpaduk.

51. O6nactp omnpeneneHNus U MHOXKECTBO 3HaUeHUI (HyHKIHMHU V= tQX, e€ cBOMCTBa U
rpaduk.

52. O6nacTp ompeaeseH!s] 1 MHOXKECTBO 3HaYeHUN (pyHKIMH y= CtQX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanust rpadukoB ¢yHknmii. CHUMMETpHsT OTHOCHUTENBHO OcCei
KOOpJMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkuid. CHUMMETpUs OTHOCHUTEIHLHO Hayaja
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIuNA. CUMMETpUS OTHOCUTEIBHO MPSAMOI
y=X.

57. IlpeoOpa3oBanusi rpadukoB (yHKiuA. PacTsokeHue W ckaTUe BIONb Ocei
KOOpJMHAT.

58. VYpaBHenus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cuctembl ypaBHEHUI. PaBHOCHIIBHOCTH CUCTEM YPaBHEHUH.

61. Cucremsl ypaBHeHU.OCHOBHBIE IPHEMBI UX PEILICHHS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB U rpaduKkoB (YHKIMI MPU pElIeHUH YpaBHEHUN U
HEPaBEHCTB.

65. MeToa HHTEpBAJIOB.

66. N3o0pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHN
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. N3o0paxeHne Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIETOBATEIHLHOCTEMH.

69.  CymmupoBaHHUE MOCIEI0BATEIbHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHI CMBICII.

71.  IlonsaTue o npou3BOAHON PYHKIMH, €€ PU3MUECKUI CMBICI.

72. VYpaBHeHHE KacaTeIbHOM U HOpMAIIU K TpaduKy QyHKIIHH.

73.  IIpou3BonHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS], YACTHOTO.

74.  Ilpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUI.

75.  IlpuMeHeHMe NPOU3BOJHOW K MCCIENOBAHUIO (YHKUUNA M TOCTPOCHUIO
rpadukoB.

76. ITpumMepbl UCTONB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIYYIIEro
peIeHNs B IPUKJIAIHBIX 3a/1a4ax.

77.  Bropas nmpousBojHas, ee reoMeTpruuecKuil cMmbici. Haxoxaenue ckopoctu
JUTSL TIpoliecca, 3aJlanHoro (popmyiioi u rpaduxom.

78.  Bropas npousBojHasi, ee puznueckuii cMpica. Haxoxaenue yckopeHus ams
mpoiiecca, 3a1aHHoro (hopMyIioi u rpadurom.

79.  IlepBooOpasHas u unterpai. CBoicTBa.

80. Tabmuma mepBooOpa3HBIX.

81.  OmnpeneneHHbI HMHTErpaj, OCHOBHBIE CBOMCTBA M €ro IeOMETPHUYECKUI

cmbica. @opmyna Hetorona—IJleitOnuna.
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82. [IpruMeHeHne ONpeneNeHHOro MWHTerpaiga Uil HaxXOXAEHUs IUIOLIAIN
KPUBOJIMHEWHOW TpaIeiuu.

83.  OcHoBHble mOHATUS  KOoMOMHartopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkw.

84. 3ajaun Ha TMOJACYET 4YHUCIa pa3MEIICHUH, MepecTaHOBOK, COYETAHMII.
Pemienue 3aau Ha nepeGop BapuaHTOB.

85.  ®opmyna 6unoma Heiotona. CBolicTBa OMHOMUHATIBLHBIX KOA(PPHUIIUEHTOB.

86.  TpeyronpHuk [Tackams.

87.  CoObITHE, BEpPOSITHOCTH COOBITHSI, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

88.  IlpencraBneHue gaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKH )

89.  BzauMmHOe pacnojoXXeHHEe ABYX MPSIMBIX B IPOCTPAHCTBE.

90.  IlapamnenbHOCTh NMPSMON M IUIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92.  IlepneHAMKYJISAPHOCTb MPSIMOM U IIOCKOCTH.

93.  IlepneHAuKYISp U HAKIOHHAS.

94. Yroa Mexxay npsiMOd U TIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. YTroa MeXIy IIOCKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH JBYX IIOCKOCTEH.

98. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHbIN IEPEeHOC.

99.  T'eomerpuueckue npeoOpa3oBaHuUs MIPOCTPAHCTBA! CHMMETpHUS

OTHOCHUTEIIBHO TJIOCKOCTH.

100. MmHororpanHukd. Bepumael, pedpa, TpaHd MHOTOTpaHHHKA.

101. [Ipusma. Ilpsamas u HakiaoHHas npusMma. [IpaBuibpHas npusma.

102. Mmuororpannuku. [lapamnenenumnen. Kyo.

103. TIupamupa. [IpaBunbHas nupamuaa. Y ceuyeHHas nupamuaa. Terpasrap.

104. Cummerpuu B Ky0e, B mapajuiesenuIie/ie, B IPU3Me U MUpaMuIe.

105. Ceuenus ky6a, IpU3MbI U TUPAMHU/IBI.

106. TIlIpexacraBieHue O MPABWIBHBIX MHOTOTPaHHHUKAX (TETpa’dap, KyO, OKTadp,
JIOICKA’AP U UKOCADIP).

107. wmuaap. OcHoBaHWE, BBICOTA, OOKOBas IOBEPXHOCTh, OOpasyroras,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapaJlIeIbHbIC OCHOBAHUIO.

109. Konyc. YceuenHnslii koHyc. OcCHOBaHHUE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroasi, pa3BepTKa.

110. Vceuennniii koHyc. OcHOBaHUE, BbICOTA, OOKOBasi TMOBEPXHOCTH,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHUs1 KOHYCa U CEUEHMs], MapajielibHble OCHOBAHUIO.

112. lap u chepa, ux ceueHwus.

113. KacarenpHas TUIOCKOCTB K cepe.

114.  O6bem u ero uzmepenue. MurerpansHas gpopmya oobema.

115. OO6wem Tema. @opmynsl  oObema Ky0a,  NpsSMOYTOJILHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl 00beMa THUPAMUABI U KOHYCA.

117. ®opmynsl 06beMa mapa U IIoaan cQepsl.

118. ®opmyisl IOMAAN TOBEPXHOCTEN IIMIMH/IPA U KOHYCA.

119. T[lomoOme Tten. OTHOMECHHUS TUIOMIAJIEH TOBEPXHOCTEH W 00BEMOB
NOJOOHBIX TE.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXIYy ABYMs TOUYKaMHU. Y paBHEHHE C(epHI.

122.  BexTopsl. Momynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CroxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopaunatsl. Pa3nosxeHue BeKTOpa 10 HapaBJICHUSIM.

125.  VYron mexnay aByms Bektopamu. [Ipoekius BekTopa Ha OCh.

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHNUE BEKTOPOB.

127.  HUcnonb3oBaHHE KOOPJAMHAT U BEKTOPOB MPH PEIICHUHM MAaTEeMaTHUYECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

1. BuraucauTs:
(1+i)°
2. Haiiti MOJyib M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245

z,=1-%

Haiiure: “1° %2

4. JlaHbI ynca:
£ = "JII'E - 'J%

Zy = \E + aﬁz

Haiiure: “1~ “2

KopHu, crenenu u Jorapudpmol

1. Brrunciure |ogslogz|og3|og2512
2°.171°

2. Brerunciiure T

1 1
3. Breruncaure > |0947+ Iogd32—§ |Og428

4, Brruucnure |og 312—% |09332+% |Og36

OCHOBBI TPHTOHOMETPHH
3Tl

o sln— o
1. Haiitu 3nak yncna 3 . OtBer obocHyiiTe.
2. Haiitn 3nax uncna Ctg28() . OtBer obocHyiite.

aIT
o COs— .
3. HaiiguTe 3HaK yncna 6 . OTBeT 00OCHYIITE.
4, Jlokaxwure, yro LG & — SN =1 g*a - sin*a

DyHKIUH, UX CBOIICTBA U IPAPUKH

1. [Toctpouts rpaduk GyHKIUN
2. [Toctpouts rpaduk GyHKIMH
1
yv=x 4+1
3x
Fy= :
3. Jana ¢pyHkims x+2 | Haitti 3HaueHns QYHKIMH B TOUKAX -
1, 5,10
2 ) -
4. Haiitu o61acTh onpenenenus GyHKIud = In{ x* - 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

Pemure ypaBaenue 3tg (3X + %) =3

2
3. Pemmmre ypapuenne 1—tg°x = 2tgx
4 Peunte ypaBHenune cos(1-x)=1

Hauaja MmareMaTH4ecKoro aHajamsa
1. Brruncnure

lim(x*—5x+3)

x—=+3

. Jx—2
2. Breraucnure: lim —
r—25x=4+4
3. Haiingure mpou3BoaHYO (QYHKITUA:

a) f(x) =5x*+3x +7

6) f(x) == —2yx+7

4. Haiitu  ypaBHeHue kacarenpbHOM K Tpaduky (QyHKUUU
y=2x*+1

5 Haiigure npousBoanyio Gynkiuu Y = VA~ +3X + 4

6. Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI
f(x) =—-2x% +21x* - 72x+9

7. Haiiure nponssoanyro GyHkimn Y = Sin(x* +2)-cos(x —2)

8. Halinute mnpoMexyTKh MOHOTOHHOCTH (YHKIMH U TOYKHU
3KCTpEMyMa y= X*+6x*+9x +8
9. Haiinute Touku nepernba M MPOMEXYTKH BBIMYKIOCTH Tpaduka

bynxuun V = X - 6X7 + 4
10. Haiinute npOMEXYTKM MOHOTOHHOCTH (YHKIMM W TOYKHU
skctpemyma V = X7 - 6X* +0x
11.  Jokaxwure, yto pyHkuusa F sBusercs mnepBooOpa3sHOM g (QYHKIMH
f(X)na mpomexyTke ( - oo ; +o0), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruncnure nHTErpa I (X* +4x+1)dx BerumcnuTe muomans GUrypsl,

orpaHMdYeHHONH TpadukoM (yHKIMH Y =3X", IpAMBIMH X=2,X=4 U OCBIO
abcrmce
2xdx

3+x°
14.Berauciute mwiommanb (GUrypbl, orpaHu4eHHONW rpaduxoM GyHKIHA

13.Beruncnure nHTErpa J.

y =16—x* u ockro abermce
15.Bpruncaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y=1—x* u ocbro abeuce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopmHupoBaTh KOMaHIy W3 4 YeJIOBEK JUIsI YYacTHsl B MaTeMaTHYeCKOU
onummuazae?

2. BreraucianTs: A73+A62+A53
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3
P-A A

+ oz

3. Haiitu 10

4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO IHdp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHBI?

5. [udp ceiida odpasyercs uz 1Byx uncen. [lepBoe, 1By3HaYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOryT MOBTOPATHCS). BTopoe, Tpex3naunoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATH B TAKOM
ceiide?

6. Han psix uucen 3.8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudpMeTndeckoe, pa3max,
MOJY U MEIHaHy.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemunecxkoe psoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligure Meauany 3TOi BEIOOPKH.

9. Ornpenensisi CTeneHb 3aCOPEHHOCTH IIBETOYHBIX CEMSIH, BBICHSUIA, CKOJILKO CEMSH

COpHBIX PACTEHUM COAEPKUTCS B Kk 10oM U3 100 mpon3BoIbHBIX 00pa30M BEIOpAaHHBIX MAKETOB
C OZIMHAKOBBIM 4MCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeToB

Haiitu cpennee apupmeTnueckoe 1 MOJY.
10.  Tloacuutanu oOveM mpoaaxk marazuHa B Teuenue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apupmMeTnieckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHME KOHYyCa — NPaBWIbHBIM TPEYroJbHUK CO CTOpPOHOU 12 cwm.
Haiiqute muomane ceueHusi, NMPOBEACHHOIO uepe3 JBe 00pasyrolue KOHyca, Yroil MEXIy

kotopsiMi  paBer () .Otpesok AD TepHEHIMKYISPEH K IUIOCKOCTH —PaBHOOEIPEHHOTO

tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinurte paccrosiHue
0T KoH1I0B oTpe3ka AD o npsmoii BC.

2. Paccrostane ot Toukm M 10 KakaoW W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cm.

3. B tpeyronsauke ABC pano: ZC :90°AC=6 cMm, BC=8 cm, CM — menuana.
UYepes Bepmmny C mpoenena mpsimas CK, meprieHaukynsipHas K IJIOCKOCTH TPEYrolbHUKA

ABC, mpuuem CK=12 cm. Haiimute KM.
4. Yepe3 cropony AB pomba ABCD mnposenena minockocte ADM Tak, uto

nByrpanneiii yron BADM pasen () . Haitaute cropory pomba, ecmu ¢BAD =45

paccTostHue oT Touku B mo mnockoctn ADM paBHO 4\/§

5. Cymma miomazeil Tpex rpaHedl IpsAMOYTOJbHOTO MapaljiesieuIeia, UMEIOLIIX
o6y BepmuHy, paBHa 404 Om°, a ero pebpa mpornoprHoHaNTLHB unciaam 3, 7 u 8. Haiinute
JMaroHaJlb napajuiesienumnena.

6. M3mepeHus MpsMOYTOJIBHOIO Mapajuienenunena pasisl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyba, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIea.

7. [ap paguyca 41 qm nepecedeH IMIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaae ceueHusl.

8. B konyce anuHa obpasyromeil paBHa 5, a paauyc ocHoBaHMs paBeH 4. Haiigurte
00beM KoHYCa.

9. Haiitu kocunyc yria mesxay sextopamu: @(2,—1,1) n b(4,—3,5)
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1.3.2 Kpurepuu onieHKH

Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEMOHCTpPUpYeT TIJIyOOKOe, IIOJHO€ 3HaHME€ M IIOHMMaHUe
IIPOrPaMMHOr0 MaTepHaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENIbHO, TPAMOTHO M JIOTHYECKH BEPHO
U3JIaraeT MaTepuail;

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATUMH;

- TIpu OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTb CYKICHH,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€IACT IPaBUJIbHBIE BBIBOIBL;

- IPaBUIIBHO M OOCTOATEIBHO OTBEYACT HA COIYTCTBYIOLINE BOTIPOCHI.

1

- JEMOHCTpUpYeT IJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMAaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IPaBWJIbHO, 0€3 U3MEHEHHUs OCHOBHOM CYTH I'PaMOTHO M
JIOTMYECKHU BEPHO U3J1araeT MaTepual;

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpHU ONPEACICHUU MU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSATENBbHOCTb CYXJIEHU,
IPUBOJIUT BEpPHbIE apPryMEHTHl, BEPHO, HO C HE3HAYUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpIIAs HE3HAYUTEJbHBbIE OIIMOKH, OTBEUAeT Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

-pacKpbIBaeT OCHOBHOE COJEp)KaHHE Yy4yeOHOro wmarepuana, HoO
0OHApYKUBAIOTCS CYLIECTBEHHBIE poOebI B IMOHMMaHHUU
IIPOrPaMMHOI'0 MaTepuania

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepua;

- JIOMyCKaeT OIMUOKH B OMPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHMH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIECIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U 0OOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPYAHEHHS, OTBEYas Ha
COIIYTCTBYIOIIME BOIIPOCHI.

0,25

- HE 3HAET 3HAYUTEJIbHON YaCTH MPOrPAMMHOI0 MaTepHaia, JOIMyCKAeT
CYIIIECTBEHHBIE OLITHOKY;

- HE 3HaeT WIM JAaeT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MMOHSITHH

- HE MOXET MPUBECTU BEPHBIE APTYMEHTHI, JEJIACT HEMPaBHIbHBIE
BBLIBOJIBI;

- HEBEPHO OTBEYAET HA COMMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop pelieHuss BEPHBINA, MPUBEICHO BEPHOE OOOCHOBAHHOE pEIICHUE,

IIOJIY4YE€H BEPHBIA OTBET 15
XoJl pelieHus: BEpHBI, HO JOMYIIEHA OJHA OMINOKAa BBIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMYECKHM BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
olKMOKa; WK PElIeHUe He JOBEAECHO O KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelnieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOIro 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a
KpHUTEpHH OLCHKHU
1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;
IpPUBEIEHA BEpHas IOCIEAOBATENbHOCTh BCEX WIaroB PpELICHMUS;
BEPHOOOOCHOBAaHbl BCE KIIIOUEBBIE MOMEHTBI BBIOPAHHOIO CIIOCO0a
pelieHus; 15
BEPHO OTMEYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B ’
yCIOBHH (PUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCe MPE0O0pa3oBaHMsl U BEIYMCICHMUS;
IIOJIy4E€H BEPHBIN OTBET
2 | HalACH BEPHBIN CIIOCOO PEIICHHUS;
IIpUBE/IEHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIIMOKH B OOOCHOBAHMSX
KJIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMPEJCTABICHHBIX B YCIOBUHU 1
buryp ¥ ux 3J€MEHTOB, KOTOPHIE UIPAIOT BAXKHYIO POJIb B PELICHUU
3ajlauy;
JIOTIYIIIEHA OJ{HA Herpy0as BbIUMCIMUTEIbHAS OMMOKA, HE BIMSIOLINE Ha
IIPABWJIBHOCTD JAJIBHEHUIIETO X0Aa PEILICHUS
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHAX
KIIFOUEBBIX MOMEHTOB;
OTMEUEHHBIEC Ha YEpPTEKE CBOICTBA MPEJICTABICHHBIX B YCIOBUU (UTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUHOCTH;
JOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA IIPABUIBHOCTD XOJia PEIICHNUS;
B PE3YyJIbTaTe 3TUX OMIMOOK MOXET OBbITh NOJIY4E€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIIEHUS 0
MUTOI'O 1,5
1.4. MarepuanbHO-TeXHUYECKOe o0ecredeHne sl POBeIeHUs1 IPOMeKYyTOYHOM
aTTrecTanuu

ATTCCTaI_[I/II/I IIPOBOAUTCH B y‘—Ie6HOM KaOWHeTe MaTEMATHKH.
1.5 YueOHOo-mMeTOAM4YecKOe W HH(OPMALMOHHOE o0ecmevyeHue

NMPOMEKYTOYHOM aTTecTalluu

OcHoBHbIE yueOHbIe H3TaHUS

AJIsA NMPOBEACHUSA

1. bammakor, M. . Marematuka: yueOnuk /M.U. bammakos.- 2-e¢ u3n., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru
2.boromonoB, H.B., Cawmoiinenko, II.M. Maremaruka: yueOnuxk mms CIIO /H.B.
Boromornos, I1.U. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IlpodeccronanbHoe obpa3zoBaHue)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo maremaruke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromonos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiir, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHoe mocobue s cpenHero mnpodecCuoHaIbLHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U AOI. —
MockBa: WzmatenbctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemieHussMu B 2 4. Yactp 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa W Havajga MaTeMaTHYECKOTO aHallh3a, TEOMETpHs s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
CTI. , Usoaruna C.B. - 2-¢ usn. crep.— M.: Akaaemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcsl

10. www.fcior.edu.ru (PeaepanbHbIii IEHTP WHHOPMAITMOHHO-00Pa30BaATEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Exunas xomutekus udpoBbix 00pa30BaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3zoBarenbHBIN TOpTaT «Yuedan: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue yKkazaHus AJsl 00y4alOIIUXCS 110 OCBOEHUIO THCIUIIHHBI

12.Metoamueckue ykazaHus sl 00YJaIOMIMXCs 110 BBITIOTHEHUIO IPAKTUIECKUX paboT.

13. Metonuyeckue ykazaHus i OOY4YaIOUIUXCS IO BBIMOJHEHUIO CaMOCTOSTEIBHBIX
pabor.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

