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1. MACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCIHUTIJINHBI
OJ.03MATEMATHUKA

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 no cnenuansHocTn22.02.06 CBapOYHOE MPOU3BOJCTBO.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:

YueOHas TuCcHUIUIMHA BXOAUT B 001eo0pa3zoBatenbHbIi muki [TIICC3.

1.3. leaun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHMS Y4€0OHOM TUCUMIIJIMHBI:

B pesynpraTe oOCBOEHMS Yy4eOHOM MMCIUIUIMHBI OOYYalOIIMICS OJDKEH
JOCTHUYb CJICAYIOIINE PE3YJIbTATHI:

JIMYHOCTHBIE!

- OCO3HAaHHE OOYYaIIIUMHCSI POCCUUCKOW TpakIaHCKOW HJIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX LEHHOCTEW HapoAoB Poccuiickoir denepannivi, HUCTOPUYECKUX H
HallMOHAJIBHO-KYJITYPHBIX ~ Tpagului, (QOpMHUpOBAHHE CHUCTEMBl  3HAUYUMBIX
IIEHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  @HTUKOPPYMNIIMOHHOTO  MHUPOBO33pPEHUS,
MPaBOCO3HAHUS, IKOJOTHUUECKONU KYJIbTYPhI, CHIOCOOHOCTH CTAaBUTh L€ U CTPOUTH
YKU3HCHHBIE TIJIaHBbL;

- c(hOpMHUPOBAHHOCTD MPEJICTABIICHUNA O MaTEMaTUKE KaK YHUBEPCAIbHOM
A3bIKE HAYKHU, CPEACTBE MOJECIUPOBAHUA SBJICHUW U MPOLECCOB, UIEIX U METOJax
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTH OOIIeYesIOBEUECKOI
KYJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTHUYCCKUX UCH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOpa)KEeHMUsI,
AITOPUTMHUYCCKON KYJIbTYPhI, KpUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
U1 Oyayiien mpodhecCHOHAIBHOM JIeATeIbHOCTH, IS MPOAOJIKEHUSI 00pa30BaHHs U
caMm000pa3oBaHus;

— OBJIQJICHUE MATEMaTHUYCCKUMH 3HAHUSIMHU UM YMCHHSAMH, HECOOXOJIMMBIMHU B
MTOBCEIHEBHOM >KU3HHU, I OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUTMH TTPOQECCHOHAIBHOTO ITUKIIA, JIJIS MOJy4YeHus oOpa3oBaHUsI B 00JACTSX,
HEe TPEeOYIONUX YIIIyOJICHHOW MaTeMaTUYeCKON TTOITOTOBKHY;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0oOOpa30BaHNIO, Ha MPOTSHKCHUU BCEU JKW3HU; CO3HATEIIBHOE OTHOIIEHUE K
HETPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHONW MpoQecCuoHabHOW U
OOIIIECTBEHHOM JAEATEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOMU JICSTEIHLHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIEI0BATENbCKON, MPOSKTHOM
U APYTUX BUOAX JESITEIbHOCTH;

— OTHOIIEHHE K MPOodheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B pELIEHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npoOJieM;

MeTanpeaMeTHbIe:

— YMEHHUE CAMOCTOSITEJIBHO OMPEIEIISATh UEIN AEATEIBHOCTA U COCTABIATD
IUIaHbl  JIESITEIbHOCTH;  CAMOCTOSITEJIBHO  OCYIIECTBIIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTD;

— WCHOJIb30BaTh  BCE  BO3MOXHBIE  pECypChl ISl  JTIOCTHXKEHUSA
MOCTABJICHHBIX 1€ U pealn3aluu IJIaHOB JCSTEIbHOCTH; BBHIOMPATH YCIEIIHBIC
CTpaTEruu B Pa3INYHbIX CUTYAIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOW AEATEIIbHOCTH, YUUTHIBATh MTO3UIUNA APYTUX YYACTHUKOB JECATEIBHOCTH,
3¢ PekTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMM I103HABATEJIbHOM, y4EOHO-MCCIIEIOBATEIbCKON U
MPOEKTHOM JEATENBHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHUCKY METOJIOB PEUIEHUS MPAKTUUYECKHUX 3aJ1ad,
MIPUMEHEHUIO Pa3JIMYHbIX METOJOB MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHON HH(POPMAIIMOHHO-
MO3HABATEIIbHON JEATEIBHOCTH, BKJIIOYAsl YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HWH(OpMalMK, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIHIO, MOTYyYaeMYI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO W TOYHO
M3JIaratb CBOKO TOYKY 3PEHHMS, MCMOJIb30BATh aJ€KBATHBIE SI3BIKOBBIE CPENCTBA; —
BJIQJICHUE HABBIKAMHU TO3HABATEIbHOM pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, T'PAHULL
CBOEr0 3HAaHMS M HE3HAHWS, HOBBIX IMO3HABATENIbHBIX 33/lad U CPEACTB ISl X
JOCTUKEHUS;

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTEIHLHOCT, U HMHTYHULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUIA;
CIOCOOHOCTh BOCIIPUHUMATH KPAaCOTy U TAPMOHUIO MUDA;

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpEACICHUE, aKCHoMma, Teopema,
CJIEICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTebCTBO, PAaBHOCUIIbHBIE (DOPMYITHUPOBKY;
yMeHue (GopMyIHpOBaTh 0OOpPAaTHOE W MPOTHUBOMOJIOKHOE YTBEPKIACHUE, TPUBOAUTH
MPpUMEPbl U KOHTPIPUMEPHI, HCIOJIB30BATH METOJ MATEMaTUYECKOW WHIYKIIUU;
MPOBOAUThL JIOKA3aTelIbHbIE PACCYXKJECHHUSI TMpPU PEIICHHH 3aJa4d, OILICHUBATH
JIOTUYECKYIO MPAaBUILHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>KECTBAMM; YMEHHUE MCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHUSI PEATbHBIX MPOIECCOB U ABJICHUM W TMPU PEIICHUU 3a]ad, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUIOCKOCTH;, YMEHME 3aJaBaTb U OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMY;
UCIOJIb30BaTh Tpadbl MpH pElICHUH 3a7aY;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHSTH
KOMOUHATOPHBIE (PaKThI U PACCY>KICHUS JIJIS PEIlICHU 3a/1a4;

5) yMeHue omnepupoBaTh MOHATUAMH: HATypajJbHOE YHUCIO, LIEJI0e YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, IENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
MCIIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIIHA OOIINI AETUTENb U HAaUMEHBIIIEe
oOmiee KpaTHOe, airoput™ EBKkiIMaa mpu pelmieHud 3a/1ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEPUPOBATh TMOHSATUAMHU: CTEIEHb C IEJIbIM
NoKa3arejaeM, KOpPEHb HaTypajbHOW CTENEHH, CTENeHb C palUOHAJIbHBIM
MoKa3aTejeM, CTENeHb C JICHCTBUTENIBHBIM  (BELICCTBEHHBIM) IIOKa3aTeJeM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [TPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUII U HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB M CHCTEM,  pallMOHAJbHBIE,
UppalOHAJIBHEIE, MOKa3aTelIbHbIE, CTETICHHBIE, Jgorapudmuueckue,
TPUTOHOMETPUUECKHE YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBl; yMEHHE pelaTh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHEMOB; peIiaTh
YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C TapaMeTpoOM; MPUMEHATh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA pEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad u3
pa3IMYHBIX 00JACTEN HAYKU U PEaIbHOM JKU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
GbyHKIMSI, KOMOO3UIMS (YHKIMM, JTUHEHHAas (QYHKIUSA, KBaJpaThyHas (QyHKIHS,
CTeNEeHHas (YHKUMS C LEJIbIM II0Ka3aTejaeM, TPUTOHOMETPUYECKHE (YHKIIUH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (YHKIMHU, TMOKa3zaTelbHas W Jorapupmuieckas
byHKIMM;, yMEHUE CTPOUTh Trpaduku (QYHKIHM, BBIOIHATH MPeoOpa3oBaHUs
rpa@ukoB (QyHKIHI; YMEHHE HCHOJb30BaTh Trpaduku (YHKIUNA JUISI H3yUCHUS
MPOLIECCOB M 3aBUCUMOCTEH IPU PEIIEHUU 3aJad U3 JIPYruX y4eOHBIX MPEIMETOB U
U3 peaNbHOW KU3HU;BBIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEXIY BEIMYWHAMU;
yMEHHE CBOOOJHO ONMEPHUPOBATh MOHATHUAMU: YETHOCTHh (DYHKIIUH, MEPUOAMYHOCTH
GyHKIIUM, OTPaHUYEHHOCTh (PYHKIHUHM, MOHOTOHHOCTh (DYHKIHH, OSKCTPEMyM
byHKIIMN, HanOoJIbIlIee U HAUMEHbBIIIEe 3HAUCHNUS (QYHKIIMH Ha TIPOMEXKYTKE; YMEHHUE
MPOBOANTH HCCIeNOBaHHE (DYHKIIMU; YMEHHE HCIIONb30BaTh CBOMCTBA U TpaduKu
GyHKIIUHA I pelIeHUsT ypaBHEHWM, HEPAaBEHCTB M 3ajad C IapaMeTpaMu,
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUN ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  mporpeccus, TIeOMETpHuYecKas  Mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHUe 3ajaBaTh OCIE10BaTEIbHOCTH, B
TOM YHCJIE€ C TOMOIIbIO PEKYPPEHTHBIX (OPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUM, IIepBas U BTOpas NMPOU3BOAHAA (YHKIUH, T€OMETPUUYECKUN U
¢u3nyecKkuil CMbICI TNPOU3BOAHOM, NEpBOOOpa3Has, OMNPEIECIICHHBIM HWHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBbI, IIPOM3BE/ICHUS, YACTHOIO U KOMIIO3ULIMU (PYHKIMHA, HaXOOUTh ypaBHEHUE
KacaTelnbHOM K Trpapuky (yHKIUH; YMEHHE HCHOJIb30BaTh IPOU3BOIAHYIO s
UCCIIEIOBaHUs (DYHKLMH, 11 HAX0XKJIEHUS HAWIy4lIero peuleHusl B MPUKIIAJHbIX, B
TOM YHCJIE COLMATbHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUs
CKOPOCTH M YCKOpPEHHS; HAaXOIUTh IUIOMAAd U 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOAMUTH MPUMEPHl MATEMATHYECKOTO MOJEIMPOBAHUS C MOMOIIBIO
g depeHInaIbHbIX YpaBHEHHIH;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (popma 3amucu
KOMIUIEKCHBIX 4HucCesl (reoMeTpuyeckasi, TPUrOHOMETpUUYecKas U ajnreOpaudeckas);
YMETh MPOU3BOAUTH apU(METUUYECKUE MACHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJNTH IIPUMEPBI UCIIOIB30BaHNSI KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeraHa, HauOoJbIllee U HauMEHbIIee 3HAUCHUs, pa3Max, TUCIEpCHs, CTaHAAPTHOE
OTKJIOHEHHE JUI1  OINHCAaHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C INPUMEHEHUEM IrpaUuecKux METOJ0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUEecKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
ITIOMOUIBIO THArPaMM PAaCCEUBAHMS U JIMHEMHON PETPECCHH;

13) ymeHne HaXOAUTh BEPOSATHOCTU COOBITUI C UCIOJIB30BAaHUEM I'papUUECKUX
METO/IOB; MPUMEHATh IJisl peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BEpOSITHOCTEH,  (opMyly  TolHOHM  BeposiTHocTH,  (opmyny  bepnym,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHUE ONEpPUpPOBaTh IOHATHAMM: CiIydailHas BEJIMYMHA, PACIPEICICHUE
BEPOSITHOCTEM, MATEMATHYECKOE OXKHUAAHKE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHE
CllydailHON BeNWYUHBI, (YHKIUM pacCHpeleeHus W IUIOTHOCTH PAaBHOMEPHOIO,
[I0Ka3aTeJIbHOIO U HOPMAJIBHOI'O paCIpeNesIeHUd; YMEHHUE HCII0Ib30BaTh CBOKCTBA
W3YYEHHBIX paclpeiesIeHU I PEeLICHHs 3a]1a4; 3HAKOMCTBO C NMOHSATHSMU: 3aKOH
OO0JIBILIMX YKCEN, METO/Ibl BEIOOPOUHBIX UCCIIEIOBAHUM; YMEHUE IPUBOAUTH IIPUMEPDI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOJHO OMEPHPOBATH MOHITHSAMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKAW yTOJI, IBYTPAHHBIMA YroJ, TPEXTPAHHBINA yroJ,
NepeceKaroIrecs, MapajjiesIbHbIE U CKpEIIMBAIOIIMECs NPsSMbIE, apauIeIbHOCTh U
NEePHEHANKYJISAPHOCTh MPSAMBIX U MJIOCKOCTEH, Yroyl MeXAy NPSIMBbIMHU, YTOJl MEXIY
NpsMOMl U TUIOCKOCTBIO, YTOJ MEXIY IUJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh MpU
pEelIeHNH 3aJa4 U3y4YeHHbIe (DAKTHI M TEOPEMBbI TUIAHUMETPUU; YMEHUE OLEHUBATH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHPE;yMEHHE OINEpPUpPOBaTh MOHITHIMHU:
MHOTOIPAHHHMK, CEYEHHWE MHOIOIPaHHWKA, IPaBUJIbHBIII MHOTOIPAHHMK, IpU3Ma,
nupaMuja, (urypa M TOBEPXHOCTh BpalllEHUs, UWIMHIpP, KOHYC, miap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M LWIMHIAPA, MapajuieIbHbIE OCH WM
OCHOBAHUIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpaHHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI U
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MMOBEPXHOCTU BpalIEHUS, UX CEUYEHHUS, B TOM 4YHUCIE C IMOMOIIBIO SJIEKTPOHHBIX
CPElICTB; YMEHHE MPUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CaMOCTOSTEIBHO
(dbopMyIUpPOBaTh ONPEACIICHUS N3ydaeMblX GUTYp, BBIABUTATh TUIIOTE3bl O CBOMCTBAX
U TPU3HAKAX T€OMETPUYECKUX (GUryp, 0OOCHOBBIBATH WJIM ONPOBEpPraTh MX; YMEHHUE
OPOBOJIUTH KiIacCUPUKALMIO (QUTYp MO pa3Iu4YHbIM TPHU3HAKAM, BBITOJIHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO OMEPUPOBATH MOHATHAMU: IUIOMIAAL (PUTYpPBI, 00BEM
buryphl, BeTUYMHA yTJa, PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE MEXIY
MPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMHU, IUIOMAaab cdepsl, IUIONIAIb
MOBEPXHOCTU  MHUPAMUIBI, TPU3MBL, KOHycCa, LWIAHApPA, O00beM  KyoOa,
MPSIMOYTOJIBHOTO Mapajulesienune/a, MUpaMuIbl, TPU3Mbl, HUIMH]PA, KOHYCa, 1apa;
YMEHHUE HAXOIUTh OTHOIIIEHNE 00EMOB MTOT00HBIX (DUTYD;

16) ymenue cBOOOJHO ONMEPUPOBATH MOHSITUSIMU: JIBUKECHHUE, MapasiiebHBIMN
MepeHOC, CUMMETPHUSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
1o100us1, Mo100HBIE PUTYPHI; YMEHUE PACIIO3HABATh paBHBIC U MOAOOHBIE GUTYPHI, B
TOM 4YHCIIE B TMPUPOAE, MCKYCCTBE, apXUTEKType; YMEHHE HCIIOJIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, YTOJ,
oAb, 00bEeM) MpU pEHIeHUH 3a/ady W3 APYIHMX YYEOHBIX MPEIMETOB U U3
peanbHOM KU3HMU;

17) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMH: TMPSAMOYTOJbHAS CHCTEMaA
KOOpAMHAT, BEKTOp, KOOPJIUHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCIIO, PaA3JIOKEHHUE BEKTOpa MO 0a3ucy, CKalIsipHOE
MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIroJ MEXIy BEKTOpaMHu; YMEHHUE
HCIIOJB30BaTh BEKTOPHBIM U KOOPJAWHATHBIA METOJ| JJIsl PEIICHUS TE€OMETPUUECKUX
3a/1a4 U 3a7a4 JPYTrux y4eOHBIX MPEAMETOB; ONIEPUPOBATH MOHATUIMU: MaTpuila 2x2
1 3x3, ONpeAeaUTENb MATPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoAenMpoOBaTh peajdbHbIC CHUTyallUM Ha S3bIKE MAaTEMATHKU;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHIO
3aJlauu, UCCJIENA0BATh TOCTPOCHHBIE MOJICIHN C MCIOIh30BAaHUEM arrapara aareophl,
HMHTEPIPETUPOBATh MOJYUYEHHBIA pE3yJIbTaT; CTPOUTh MATEMATHUYECKUE MOJACIH C
MIOMONIBI0 TE€OMETPUYECKUX TOHSITUH W BEJIWYWH, pPElIaTh CBA3aHHbIE C HUMH
MPAKTUYECKUE 3aJa4l; COCTABIATh BEPOSTHOCTHYIO MOJIENIb U HHTEPHPETHPOBATH
MOJIYYEHHBIA PE3yJIbTaT; PEIIaTh IPUKIIATHBIE 33/1a4l CPEICTBAMU MATEMATUYECKOTO
aHaju3a, B TOM YHCJI€ COIUAIbBHOOKOHOMHUYECKOTO U (PU3NUECKOTO XapaKTepa;

19) ymenue BbIOMpaTh MOAXOIAIINN METO JAJIsl PELICHUsI 3a]]a4; TTOHUMAaHHE
3HAYMMOCTH MAaT€MaTUKU B W3YyUYECHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUW; YMEHHE pacIlO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHUE INPUBOAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKOM U MUPOBOU
MAaTEMAaTUYECKON HAYKHU.

Ilpogheccuonanvnaananpasnennocmsyueonou OUCUUNTIUHDL
«Mamemamuka»o0ecrieunBaeTCANOCPEACTBOMPEIICHUA3a/1a4,CBA3aHHBIXCITPUMEHE
HUEMMAaTEMaTHKUBIIOBCETHEBHOMKU3HUHICATEILHOCTUTIPO(Deccronarna.

[IpencraBnenusi 00 OCHOBHBIX M CBSI3aHHBIX C HUMU TOHSTHSX, U3y4aeMbIX B
paMKax
Kypca:uuciie(BeJIMYUHE ),pPABEHCTBE, HEPABEHCTBRE,(MATEMATUYECKOM )OTHOLIIEHUH, YHC
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JT0BOM(apru(PMETHUECKOM) U alreOpandeckoM BhIpaKeHHH, (OpMyJie, TOXKIECTBE,
YPaBHEHUH,
CUCTEMEypaBHEHUNUHEPABEHCTB, D yHKIINH, rpad ke yHKIIUN,[€OMETPUIECKUX (PUTYD
aXHAIUIOCKOCTH M B TPOCTPAHCTBE, 3JEMEHTaX KOMOWHATOPHUKH, CTATUCTUKU U
TEOPHUH BEPOSTHOCTEHHEOOXOIUMBIKAKIOMYCIICIIHAIIUACTY.

Y cBoeHne0000IEHHOr0AITOpUTMAPEICHUSUTIOO0MaTeMaTHUeCcKoi3aaaur(ana
JU3YCIIOBUM, BBISBICHUE OrPAHUYCHHM, ITIOCTAHOBKA BOIPOCOB, OIPEIECICHUE
MOCJICOBATEILHOCTUCHCTBUM — JTAllOB BBIYMCICHMH, JIOKa3aTeJbCTBA HJIH
MIOCTPOCHMUS, poBepKa
MOJTy9YeHHOTOpEe3yJIbTaTa,0(hopMIICHUEHANWIEHHOT OPEIIICHUSIIINOTBETa ) (hOPMHUPOBA
HUCYMEHUSOPUCHTHPOBATECA B CUTyanuu, IudQepeHnnpoBaTh BO3HUKAIOIINAC
pOOJIEMBI 1
MTOCTABJICHHBIC3aJAUHSBISTIOTCAICTEI000PA30BAHUANHE 00X O IUMBIMUATPUO Y TAMUCTIE
1uanucTa—npodeccuoHana.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI AUCHUIIITUHBI:
MakcumanbHON yueOHOM Harpy3ku oOyuyaroierocs: 252 yaca, B TOM YHUCJIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 234 Jaca;
Koncynbranus oOy4daromuxcs 6 4acoB.

Dx3ameH 12 Jacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl
( B.T.4. npo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE COEePKAHME)

O0BbeM yacoB

MakcumasibHas yueOHasi HArpy3ka (Bcero mo mporpamMmme JUCHUILIHHBI) 252
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JICKIIMH, YPOKH 214
U3 HUX NPOGhecCUOHANbHO-0PUCHMUPOBAHHOE COOEPICAHUE 16
NPAaKTUYECKHUE 3aHATHS 20
U3 HUX NPOGhecCUoHaNbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE 10
KOHCYJIbTAllUN 6
[IpomesxyTounas arrecranus B popme: 12

| cemectp - apyrue popmbl KOHTPOJIS (CpeaHuii Oaml Mo TEKYIUM OLIEHKaM
yCIIEBaEMOCTH )
Il cemecTp - SK3aMeH
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2.2 TemaTn4yeckui NJIAH U cofep:kanue ydyeOHou AucuunanabiO/1.03 MaTtemaTuka

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHe Oo0bem | Yposenb | Koabl kommnereHuuii,
pa3aesoB U TeM 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuaromerocs, Kypcopas padora 4acoB | OCBOCHUA (opmupoBanuio
(mpoeKT) (eciu npedycmompenvi), NHbIE BUABI Y4eOHOIl padoThl B KOTOPBIX
COOTBETCTBHH € Y4eOHBIM IVIAHOM(B.T.4. NPo(ecCHOHATBHO- crnocodcTByer
OPHEHTHPOBAHHOE CO/IeP:KaAHHE) 3JIEMEeHT
NPOrpaMMbl
1 2 3 4 5
1 cemecTp
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 14 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 2 MeTaIpeAMETHBIE U
Lens u 3ajaud | ba3oBple 3HAHUS W YMEHHS IO MaTeMaTUKE B NPOPECCHOHATHHOH U B 2 1 IIpeIMETHBIC
MaTeMaTUuKN IIPH | IOBCEIHEBHOM JEATEIHHOCTH. KOMIICTCHIIMH B
OCBOEHUU CHELMAIBHOCTU COOTBETCTBHH C
Tema 1.2 Conepsxanme y4eGHOro MaTepHaJIa 2 ®I'OC cpennero
Yucna w  Beruucienus. | JlelicTBUST  Haj — TOJOXKHUTEIBHBIMH M OTPHUIIATENBHBIMUA  YWCIIAMH, 2 1 obmuiero oOpasoBaHusl,
Breipaxenus U | OOBIKHOBEHHBIMH M JICCATHUYHBIMU JpoOsMu.J[€HCTBUS CO  CTEINCHSAMH, YTBCPKACHHOI'O
npeoOpa3oBaHus (OopMyJIbl COKPAIIEHHOTO YMHOKEHUS IprUKa3oM
Tema 1.3. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2 Munncrepcra
I'eomeTpus Ha TNIOCKOCTH | Buibl iIoCKuX (GUTyp M MX TUTOIIATb. 2 1 00pa3oBaHus U HAYKH
ITpakTHKO-OpHEHTHPOBAHHBIE 33a4U B KypCe T€OMETPUHU Ha INIOCKOCTH P® or 17.05.2012
Tema 1.4 Conepxxanue yuyeOHOIro MaTepuasa 2 Ne 413
ITponientHele BeruuciaeHus | IIpocTele MpOLeHTHI, pa3Hble cocoObl X BhIYMCIEeHUs. ClI0)KHBIE TPOIIEHTHI 2 1
Tema 1.5 Copepxanue yueOHOIro MaTepuasa 2
VYpaBHenus U HepaBeHCTBaA | JInHelHbIe, KBaIpaTHBIC, IPOOHO-IMHEHHbBIE YPaBHEHHS U HEPABEHCTBA 2 1
Tema 1.6 Copepxanue yueOHOro MaTepuasa 2
Cucremsl ypaBHeHHI U | COCOOBI peIICHHs] CHCTEM JIMHEWHBIX ypaBHeHHU. CHCTEMbI HEIMHEHHBIX 2 1
HEPaBEHCTB ypaBHeHUH. CUCTEMBI HEPABEHCTB
Tema 1.7 Conep:xanue yueOHOTro MaTepuaJia 2
BxoaHoii KOHTPOJIb IIpakTnyeckoe 3ansiTue Ne 1 Boruncinenus u npeoOpa3oBaHusi. Y paBHEHUS U 2 2
HepaBeHCTBA. [ 'eomeTpurs Ha MIOCKOCTH
Pa3ned 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 14 JInynoctHsle,
Tema 2.1. Copnepxxanue yueOHOro MaTepuaJa 2 MeTanpeaIMeTHbIEe U
OCHOBHBIE MOHATHUS [Ipenmer ctepeomerpuu. OCHOBHBIE TOHATUS (TOYKa, HpsiMasi, MIOCKOCTH, 2 1 OpCaAMCTHBIC
CTEPEOMETPUHU. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomerpuu. llepecekaronmecs, KOMIICTCHIIH B
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Pacnionosxenue npsiMbIX U

napajuieJbHble U CKpemuBarolmuecs npsmble. IIpu3Hak M CBOWMCTBO

COOTBCTCTBHUHU C

TJIOCKOCTEH CKpEeNMBAOMIMXCS MPAMBIX. OCHOBHBIC TTPOCTPAHCTBEHHBIE (DUTYPHI. ®I'OC cpennero
Tema 2.2. Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
[TapamnensHOCTh IpAMBIX, | [TapaiienbHble npsmas U IWIockocTh. Onpenenenue. [Ipusznak. CBoiicTBa (¢ 4 YTBEPKIAECHHOTO
OpsMOM M IUIOCKOCTH, | AoKaszaresnbcTBoM). llapamnensHble miockoctu. Omnpenenenue. Ilpusnak. IIPUKA30M
TJIOCKOCTEM CaoiicTBa (¢ moKazatenbcTBOM). TeTpadap u ero anemeHThl. [lapamienenurmnen MunucrepcrBa
U ero nnaeMeHThl. CBOHCTBA NPOTHUBONOJNOXKHBIX IpaHEM M JuaroHaieu 00pa3oBaHus U HAYKH
napasenenunena. [locrpoenue ceyenwuii. Pemenue 3amad. P® or 17.05.2012
Tema 2.3. Copnepxxanue yueOHOIro MaTepuaJa 2 Ne 413
[lepneH IUKYISAPHOCTD [lepnenaukynspusle npsamsie. [lapamnenbHblie npsaMble, EPIEHINKYISIPHBIE K 2
MPSIMBIX, IpsAIMOM U | IiockocTd. Ilpu3Hak  NEpHEeHAMKYISPHOCTH MNPSAMOM W IUIOCKOCTH.
IJIOCKOCTH, IJIOCKOCTEN HoxazarenbctBo. Ilepnenaukynsp u HakinoHHas. llepneHnukynspHbie
riockocTH. [Ipu3Hak nepneHIuKynsspHOCTH IIockocTel. [lokazaTenbeTBo.
PaccTosiHMs B IPOCTpaHCTBE
Tema 2.4. Copneprxanue y4yeOHOIro MaTepuaJia 2
Teopema o TpeX | Teopema o Tpex neprneHaukyispax. Jloka3areapcTBo. YTrosl Mexay NpsMou u 2
HepIEeHIUKYIIApax IJIOCKOCTBI0. YTOJ MEXY MIIOCKOCTIMHU
Tema 2.5. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2
[TapannensHsie, AKcHOMBI cTepeoMeTpuH. llepneHAuKyIIpHOCT HPSAMOW M IUIOCKOCTH, 2
NEpIEeHIUKYIIIPHBIE, NapajuleIbHOCTh  JIBYX  NPSAMBIX,  NEPHEHAUKYJSIPHBIX  IJIOCKOCTH,
CKPEILMBAIOIINECS NEPIEHIUKYJIAPHOCTh TUIOCKOCTEH. PacmosokeHue mpsMbIX U IUIOCKOCTEH B
psiMble IPOCTPAHCTBE.
Tema 2.6. IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE 2
Pemienne 3anmau. Ilpsameie | [IpakTuyeckoe 3ansaTHe Ne 2 [IpsMbie 1 TIIOCKOCTH B TPOCTPAHCTBE 2
u IJIOCKOCTH B
IIPOCTPAHCTBE
Pa3nes 3. KoopanHaTsl H BEKTOPBI 14 JInaHOCTHBIE,
Tema 3.1 Conepxxanue yuyeOHOro MaTepuaJa 4 MeTaIpeAMETHBIE U
JlekapTOBbI KOOpAMHATEL B | JlekapTOBBI ~ KOOpJAMHATBI B  IpocTpaHcTBe. Ilpocreifmme 3amaum B 4 IpEIMETHBIC
IIPOCTPAHCTBE. KoopanHarax. PaccrosHue mexnay OByMs TOYKaMH, KOOPIHMHATHI CEPEIUHBI KOMIICTCHIIMH B
PaccrosHne Mexny AByMs | oTpe3ka COOTBETCTBHH C
TOYKaMH. Koopauuarst ®I'OC cpennero
CepeIHBI OTPE3Ka o01m1ero oOpa3oBaHus,
Tema 3.2 Coaepxxanue y4yeOHOro MaTepuasia 6 YTBEPKICHHOTO
Bexkropsl B | Bektopel B npocTtpancTBe. CIOKEHHE W BBIYMTAHME BEKTOPOB. Y MHOXEHUE 6 NpHUKa30M
IIPOCTPAHCTBE. YTOII BekTOopa Ha uucio. Kommnmanapueie BekTopbl. CKalsipHOE MPOU3BEICHUE MunucrepcTsa
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MEXIY BEKTOpaMH. | BEKTOpOB. Pa3iokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. 00pa3oBaHus U HAYKU

CxkansapHoe npousBenenue | KoopauHatel BEKTOpa, CKaIsipHOE MPOU3BEICHHE BEKTOPOB B KOOpJMHATAX, P® or 17.05.2012

BEKTOPOB yroJl MEXJ1y BEKTOpaMH, Yroj MEXIy IpsIMOM U IUIOCKOCTBIO, YTrOJI MEXIY Ne 413
IUIOCKOCTSIMU. Y paBHEHUE IIJIOCKOCTH.

Tema 3.3 IIpodeccnoHanIbHO-OPHEHTHPOBAHHOE COIeP/KAHME 2

[IpakTuxo- KoopaunatHast 1miockocTh. BeluncneHue paccTosHMM W IUIOIAAEH Ha 2

OPUEHTHUPOBAHHBIE 3a7a4H | II0CKOCTH. KoInuecTBEHHbIE pacueThl

Ha KOOP/IMHATHOM

IJIOCKOCTH

Tewma 3.4 Conep:kanue y4eOHOT0 MaTepHuaJia 2

Pemenue 3aga4. | [lpakTnyeckoe 3anaTHe Ne 3 KoopanHaThl 1 BEKTOPHI 2

KoopauHaTsl 1 BEKTOPBI

Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 26 JInaHoCTHBIE,

Tema 4.1 Coaep:xanue yue0HOro MaTepHaJia 2 METaNpeIMETHBIE U

Tpuronomerpuueckue Pagnannas Mepa yria. IIoBOpOT TOYKM BOKpPYr Hadajga KOOPAMHAT. 2 IIPEIMETHBIC

(GyHKIME 1POM3BOABHOrO | OmpesielieHne CHUHyca, KOCHHYCA, TAHTCHCA M KOTAaHTeHca. 3HAKU CHHYCa, KOMIICTCHIIMH B

yria, yucia. Paqpannas v | KocuHyca, TaHTeHCa M KOTAHTEHCAa IO YETBEPTSAM. 3aBHCUMOCTH MEXKIY COOTBCTCTBHU C

rpagycHas Mepa yria CHHYCOM, KOCHHYCOM, TAHI'€HCOM 1 KOTAaHI'€HCOM OJHOI'0 U TOT'0 K€ yIJjia ®Ir'OC cpeanero

Tema 4.2 Coaep:xanue yue0HOro MaTepHaJia 2 obmiero oopasoBaHus,

OcHOBHBIE Tpuronomerpuueckue ToxzaecTBa. CHUHYC, KOCMHYC, TAHI'€HC U KOTaHI'€HC 2 YTBEPKIACHHOIO

TPUTOHOMETPUYECKHUE YIJIOB 0. ¥ — 0. POpMyIIbI IPUBEAEHUS IIPUKa3OM

TOXKJIECTBA. MunucrepcTBa

DopMyIIbl IPUBEACHUS 00pa3oBaHNUs ¥ HAYKH

Tema 4.3 Cojep:xanue y4eGHOIro MaTepuaa 4 P® ot 17.05.2012

Cunyc, xocunyc, tanrerc | Cymma u pasHocTh cuHycoB. CyMmMa M pa3HOCTh KOcHMHYcoB. CHHyC U 4 Ne 413

CYMMBEI M Pa3sHOCTH JBYX | KOCUHYC ABOWHOro yria. ®opmyisl mojoBUHHOro yria. IIpeoOpazoBanus

yTJIOB CYMMBI TPUTOHOMETPUYECKUX (YHKIMHA B MPOM3BEAECHUE U NPOU3BEICHHS B

Cunyc u KOCHHYC | cymMMy. BplpakeHne TpUTOHOMETpUYECKMX (DYHKUMHA yepe3 TaHIeHC

IBOMHOrO yria. @opMyiibl | MOJIOBUHHOTO apryMeHTa. IIpeobOpazoBanus IIPOCTENIINX

MTOJIOBUHHOTO yTjia TPUTOHOMETPUUECKUX BBIPAKEHUN

Tema 4.4 Copnepxanue yueOHOIo MaTepuaJa 2

@OyHKIUHM, UX CBOMCTBA. | OOMacTh OMpeNeNeHnuss M MHOXKECTBO 3HaueHWi ¢yHkmmic. YETHOCTS, 2

CriocoOsr 3aJlaHus | HeUETHOCTh, MEPUOANYHOCTD (hyHKIMHA. CriocoObl 3ajaHus HyHKIMHA

byHKIMA

Tema 4.5 Copepxxanue yueOHOIro MaTepuaJa 2

Tpuronomerpuyeckue OO6siacTh onpeneNeHds M MHOXKECTBO 3HAYEHHH TPUTOHOMETPUYECKUX 2
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(GyHKIMU, UX CBOMCTBA U
rpaduku

¢ynkuuii. YETHOCTH, HEUYETHOCTb, MEPHOAUYHOCTH TPUTOHOMETPUUYECKUX
byuknuii. CoiictBa u rpaduku GyHKIHHE Y = COS X, Y = sSin X, y = tg X,
y=cigX

Tema 4.6 Conep:kanue y4eOHOT0 MaTepuaJia 2
[TpeobOpaszoBanue Cxartue U pacTshKeHHe TpapUKOB TPUTOHOMETPUUYECKUX (DYHKINH. 2
rpadgukoB IIpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUIECKUX (YHKIIUHA
TPUTOHOMETPHUYECKUX
byHKIMHA
Tema 4.7 Copnepxxanue yueOHOIro MaTepuaJa 2
Onucanue Ucnonp3oBanue CBOWCTB TPUTOHOMETPUYECKUX byHKIUI B 2
MIPOU3BO/ICTBEHHBIX npodeCCHOHATBHBIX 3aauax
MPOLIECCOB C  TOMOIIBIO
rpadukoB pyHKUIMN
Tema 4.8 Coaep:xanue yueOHOro MaTepHaJia 2
Oo6parHsbie Ob6parnble Tpuronomerpuyeckue GpyHkun. Mx cBolicTBa 1 rpaduku 2
TPUTOHOMETPUYECKHE
byHKIIIU
Tema 4.9 Coaep:xxanue yue0HOro MaTepHaJia 4
TpuronomeTpuieckue YpaBHeHHE cOs X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. 4
YPaBHEHUsS U HEPABEHCTBA | PerieHne TPUTOHOMETPUYECKMX YPaBHEHMI OCHOBHBIX THUIIOB: IMpOCTeiiine
TPUTOHOMETPHUYECKHE YPaBHEHUs, CBOJASAIIMECS K KBaJpaTHBIM, pelIaeMble
pasyioKeHUEeM Ha MHOXKUTEIU, OHOPO/IHBIE.
IIpocreiimye TPUroHOMETPUYECKUE HEPABEHCTBA
Tema 4.10 Conep:xanue yueOHOTo MaTepHaJia 2
Cuctemsl CucTteMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH 2
TPUTOHOMETPHUYECKUX
YpaBHEHUN
Tema 4.11 Conep:xanue yueOHOTo MaTepHaJia 2
Pemienne 3amau. OcHoBbl | [IpakTHYecKoe 3aHATHE Ne 40OcHOBBI TPUTOHOMETPHH. 2
TPUTOHOMETPHH. Tpuronomerpuveckne GyHKIIUU
Tpuronomerpuueckue
byHKIAHA
Pa3gea 5. KommiekcHble uncia 6 JIMYHOCTHEIE,
Tema 5.1 CopaepxxaHue y4yeOHOro MaTepuasa 4 METaIpeMETHBIE U
KommnnekcHble uncna [TousiTne KommekcHoro yucna. ConpsikeHHble KOMIUIEKCHBIE YHCIIa, MOTYJIb 4 peIMETHBIC

N apryMmCcHT KOMIIJICKCHOIO 4YHCJia. d)opMa 3allMCH KOMIIJICKCHOI'O 4Yucjia

KOMIICTCHIINU B
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(reomeTpuyeckasi, TpUrOHOMETpUdecKas, anredopanyeckas). Apudmernaeckne

COOTBCTCTBHUHU C

JEUCTBHUS C KOMILJIEKCHBIMU YU CJIaAMU ®I'OC cpennero
Tema 5.2 Copnepxxanue yueOHOIro MaTepuaJa 2 o0rmiero oOpa3oBaHus,
HpHMeHeHHe Brimmonnenue pacyeToB C IOMOMIBIO KOMIIJICKCHBIX YHCCIH. HpI/IMepBI 2 YTBEPKACHHOTO
KOMIUIEKCHBIX YHCE MCIIOJIb30BaHUsl KOMIUIEKCHBIX YUCEIl MPUKA30M
MunucTepcTBa
00pa3oBaHUs U HAYKU
P® or 17.05.2012
Ne 413
Pasznea 6. [lponsBoanasi yHKIuM, ee npuMeHEeHHe 28 JIMuHOCTHEIE,
Tema 6.1 Copnepxxanue yueOHOIro MaTepuaJa 2 MeETanpeIMETHbIE U
[TonsiTie MPOU3BOHOM. OnpezneneHue YUCIOBOW IOCIENOBATEIBHOCTH M CHOCOOBI €€ 3aJaHMus. 2 IIpeIMETHBIC
q)OpMYJIBI M IIpaBHia CBONCTBAa  YHCIOBBIX  IIOC/IENOBATEIILHOCTEN. OnpeﬂeHeHI/Ie npeaena KOMIICTCHIINU B
auddepeHIpoBaHUS II0CJIE0BATENbHOCTU. Brruncienne npenenos nocienosarenbHocrei. Ipenen COOTBETCTBHHU C
Gynkuuu Ha Oeckonewynoct. Ilpemen ¢ynkuum B Touke. Ilpupaienue ®I'OC cpennero
aprymenTta. llpupamenue ¢yHkuuu. 3anadyd, OPUBOAALIME K IOHATHUIO o0miero oOpa3oBaHus,
npousBogHOW.  OmnpenesneHne  NPOU3BOAHON.  AJITOPUTM  OTBICKAHMUS YTBEPKACHHOIO
IIPOU3BOJHON IIPUKA30M
Tema 6.2 Coaep:xanue yueOHOTo MaTepHaJia 2 MunmucrepcTsa
[IpousBoaubie cyMMbl, | @opmynsl auddepenuuposanus. [Ipasuna quddepenunpoBanus 2 00pa3oBaHIs 1 HAyKN
Pa3HOCTH IPOU3BEIICHNUS, P® or 17.05.2012
4aCTHOTO Ne 413
Tema 6.3 Conep:xanue yueOHOTo MaTepHaJia 2
IIponsBonHbIe Onpenenenue cinoxHod QyHkuuu. IIpon3BoaHass TPUTOHOMETPUUYECKUX 2
TPUTOHOMETPUYECKUX dynxuuii. [TponsBoanas cnoxHoil GpyHkunu
¢bynkuui.  IIpousBojHas
CJI0KHOU (DYHKIIUU
Tema 6.4 Copepxanue y4eOHOIro MaTepuasa 2
[TonsTne o | [Tonstue HenpepbiBHOM QyHKIMU. CBONCTBa HenpepblBHON (yHKIMU. CBSA3b 2
HENPEPBIBHOCTU (YHKIUH. | MEXKIY HEMPEPHIBHOCTRIO M IH((HEepeHINpyeMOCThI0 (YHKIIUU B TOYKE.
MeTtoa nHTEpBaIOB AJNTOPUTM pELIEHUS] HEPABEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 Conep:xanue yueOHOTro MaTepuaJia 2
I'eomerpuueckuii u | 'eoMeTpuyecKHii CMBICT MPOU3BOAHOM (YHKUIHMU — YIIIOBOM Ko3(duumeHt 2
buznueckuit CMBICT | KacaTelNbHOM K Tpaduky (GYHKIUU B TOUKEe. YpaBHEHUE KacaTelbHOM K
IIPOU3BOTHOM rpa¢uky (QYHKUUU. AJTOPUTM COCTABJICHHS YpaBHEHHUS KacaTelIbHOM K

rpaduxy pynkuun y=f(x)
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Tema 6.6 Copnepxxanue y4yeOHOIro MmarepuaJia 2
duznueckuit CMBICI | du3nUecKuil (MEXaHMYECKUI) CMBICI MPOU3BOJIHON — MTHOBEHHAsT CKOPOCTh 2
MIPOU3BOTHOM B | B MOMEHT BpeMeHH t: v =S’ (1)
po¢eCCUOHATIBHBIX
3aj1a4ax
Tema 6.7 Conep:kanue y4eOHOT0 MaTepuaJia 4
MounotonHOCTh GyHKLIUH. | Bo3pactanue u yObiBaHHE (QYHKIIUH, COOTBETCTBUEC BO3PACTAHHS U YOBIBAHUS 4
Touku sxcTpemyma GyHKUMU 3HAKy Npou3BOJHOW. [IoHATHE MPOM3BOAHOM BBICIIErO MOPSIKA,

COOTBETCTBUE 3HAKa BTOPOM IPOU3BOAHON BBIIYKJIOCTH (BOTHYTOCTH)

¢GyHkuMM Ha oTpe3Ke. 3agauyd Ha MAakCUMyM M MHHUMYM. Ilonsartue

ACHMIITOTBI, CITOCOOBI MX ONpEAeTICHUs. ANTOPUTM UCCIIeAOBAaHMS (PYHKIUU U

HOCTpPOCHUs ee TIpaduka C TOMOLIbI Hpou3BOAHOW. JpoOGHO-nuHeiHas

byHKIHS
Tema 6.8 Coaep:xanue yueOHOro MaTepHaJia 4
Hccnenopanue ynkuuii u | MccnemoBanue GpyHKIMHE HA MOHOTOHHOCTD M TIOCTPOCHHE TPABHKOB. 4
NIOCTPOCHHE I'paPHKOB
Tema 6.9 Coaep:xanue yueOHOTro MaTepHaJia 4
HauGonpmiee u | HaxoxaeHue HanOosbIIero 1 HAaMMEHbLIEro 3Ha4YeHUH (QyHKLNH, TOCTPOEHUE 4
HauMEHbIIIee 3HA4YEHUs | TpaUKOB MHOTOWICHOB C WCIOJIB30BAHUEM ammapaTa MaTeMaTH4eCKOTO
byHKIIUN aHaJIM3a
Tema 6.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
Haxoxnenue Haumensbiiee n HaubosbIee 3Ha4eHHe (PyHKIUN 2
ONTUMAJILHOTO PE3yJbTaTa
C MOMOUIBIO IPOU3BOIHOMN
B [TPAKTUYECKHX 3aJa4ax
Tema 6.11 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 2
Pemenue 3agad. | [lpakTudeckoe 3ansaTue Ne SIIponsBoaHas GyHKINH, €€ IPUMEHEHNE 2
[IpousBonnas  ¢QyHKIUWH,
€€ IPUMEHEHHE

2 cemecTp

Paszpen 7. MHOTOrpaHHMKHM M TeJ1a BPallleHUS 36 JInynoctHsle,
Tema 7.1 CopaepxxaHue y4yeOHOIro MaTepuasa 2 METaIpeMETHBIE U
Bepmmunbl, peOpa, rpanu | [Tonstie MHOrorpanHuka. Ero sieMeHThI: BepLIMHBI, pebpa, TpaHH. 2 IIPEIMETHBIE
MHOTOIpaHHMKA Jnaronans. Ceuennie. Boinykiible 1 HEBBIMYKJIbIE MHOTOI'PAaHHUKHU KOMIICTCHIIMH B
Tema 7.2 Copepxxanue yueOHOIro MaTepuaJa 2 COOTBCTCTBHU C
[Ipusma, ¢e | [Tonsstue mpusmbl. Ee ocHOBaHMs M OOKOBble TIpaHu. BpicoTa npu3MBIL. 2 ®I'OC cpensero
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COCTaBJISIIOLINE, CEUCHUE.
[Ipsmass u mnpaBuiIbHAA

IIpsimas 1 HaksoHHasA npusma. [IpaBunbHas npusma. Ee ceuenue

MIPU3MBI
Tema 7.3 Conep:kanue y4eOHOTo MaTepuaJia

[Tapannenenunen, kyO. | [Tapamnenenumnen, CBOWCTBA TNPSAMOYTOJILHOIO —MapajUieienuneaa, Kyo.
Ceuenue kyOa, | Ceuenue Kyba, mapajuiesenumnena

napajuiejenuIena

Tema 7.4 Conep:kanue y4eOHOT0 MaTepuaJia

[Tupamupa, ee | [lupamuna u ee anementsl. Ceuenne nupamuabl. [IlpaBunbHas nupamujaa.

COCTaBJISIOLINE, CEUYCHUE.
IIpaBunbHass  nupammia.
Ycedyennas nupamuaa

VYceuennas nmupamMmujia

Tema 7.5

Coaep:xanue yueOHOTro MaTepHaJia

bokoBas u nouHas | [Tnomans 60k0BOM U MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI

MIOBEPXHOCTh MIPU3MBI,

MAPaMU /bl

Tema 7.6 Coaep:xanue yueOHOTro MaTepHaJia

Cummerpuss B Ky0Oe, | CHMMETpHUSI OTHOCHTENILHO TOYKH, MPSAMOH, miockocti. CuMMmeTpus B KyOe,
napajuiesienunese, napajuiesenunesie, npusMe, Iupamuie

MpU3Me, NUpaMuJie

Tema 7.7 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJlePKAHUE

ITpumepsl  cummerpuii B | CUMMETpHUS B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccun

Tema 7.8 Conep:xanue yueOHOTo MaTepHaJia

[IpaBunbHbIE [lonsiTie  mpaBUIBHOTO  MHOrorpaHHuka.  CBoilcTBa  IpPaBUIIBHBIX
MHOTOTPaHHUKH, UX | MHOTOTPaHHUKOB

CBOICTBA

Tema 7.9 Conep:xanue yueOHOTo MaTepHaJia

Hunuamp, ero | Hunmunnp u ero snemeHTsl. CeueHue HNWIMHApa (TapaieIbHOe OCHOBAHHIO U
cocrapstonie. Cedenue | ocum). Pa3BepTka nmuimuHapa

HUAJTUHIPA

Tema 7.10 Conep:xanue yueOHOTro MaTepuaJia

Konyec, ero | Konyc m ero asnementsl. CeueHue KoHyca (MapajlIeIbHOE OCHOBAHMIO H
cocrapisironie. CedeHMe | mpoxXosiee Yepe3 BEpIINHY), KOHMYecKre ceueHus. Pa3BepTka KoHyca
KOHyca

Tema 7.11 Conep:xanue yueOHOro MaTepuaJia

o0riero oOpa3oBaHus,
YTBEPXKIECHHOTO
MIPUKa30M
MunucTepcTBa
00pa3oBaHUs U HAYKU
P® or 17.05.2012
Ne 413
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VY ceueHHbIi KOHYC. | YceueHHbll KoHyC. Ero oOpa3zyromas u Beicota. CeueHne yCceueHHOro KOHyca 2

Ceuenue YCEUYEHHOT0

KOHyca

Tema 7.12 Conep:kanue y4eOHOT0 MaTepuaJia 2

[lap u chepa, ux ceuenus | llap u chepa. Bsaumuoe pacmonoxerue chepsl u mwiockoctu. CeueHne mapa, 2
chepol

Tema 7.13 Copnepxxanue yueOHOIo MaTepuasa 4

ITonarue o6 ooveme tena. | [Toustue 06 ob6beme Tema. OObeM Kyba W IPSIMOYIOJIBHOTO 4

OTtHoweHue 00beMoB | mapayuienenunena. OO0beM mnpu3Mbl U [uaHHApPa. OTHOIICHHE 00BEMOB

MOI00HBIX TEJ MOJI0OHBIX TeJ.

Tema 7.14 Copnepxxanue yueOHOIro MaTepuaJa 2

O6bembl  u  muomanu | O6beMsl EpamMuIsl U KoHYca. O0beM mmapa. [Liomaan moBepXHOCTe! Tel 2

ITIOBEPXHOCTEH Tel

Tema 7.15 Coaep:xanue yueOHOT0 MaTepHaJia 2

KoMmOunanmuun KoMOuHammu reoMeTpuuecKux Tei 2

MHOTOTPaHHUKOB U  Tel

BpallCHUS

Tema 7.16 Coaep:xanue yueOHOIro MaTepHaJia 2

I'eomerpuueckue Hcnonb3oBanne KOMOMHALMNA MHOTOTPAHHUKOB U T€J BPALLECHUS B MPAKTHKO- 2

KOMOMHALIMM HA IPAKTUKE | OPUCHTHPOBAHHBIX 3a/[adax

Tema 7.17 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COCP/KAHME 2

Pemenne 3agad. | [IpakTnyeckoe 3ansaTHe Ne 6MHOTOTpaHHHUKH U TeJla BPAIIeHUs 2

MHoOrorpaHHuKM W Teja

BpallleHUs

Pasnea 8. IlepBooOpa3Hasi GyHKUMH, ee IPUMEHEHHE 12 JInuHoCTHBIE,

Tema 8.1 Copnepxxanue yuyeOHOIro MaTepuasa 2 MeTanpeMETHbIE U

ITeppooOpa3Has QyHKIMH. | 3amaya O BOCCTAHOBICHHUHM 3aKOHA JBW)KCHHS [0 HM3BECTHOW CKOPOCTH. 2 IpeIMETHBIC

[IpaBuna Haxoxaenus | [lonsitue wuHTerpupoBanus. O3HaKOMJIEHWE C TIOHATHEM MHTerpaja U KOMIICTCHIIMH B

MepBOOOPA3HBIX nepBooOpazHoit s dynkuuum  y=f(x). Pemenue 3amau  Ha  CBS3b COOTBETCTBUU C
IEpBOOOPA3HON M €€ MPOU3BOIHOM, BEIUUCIIEHHE IEPBOOOPA3HOM IS TaHHOM ®I'OC cpennero
¢ynkuuu. Tabmuma Qopmyn A HaxoXXAEHUS NepBOOOpasHbIX. M3ydeHue o01ero oopa3oBanus,
IpaBHJIa BEIUMCIICHHSI TIEPBOOOpa3HON YTBCPXKACHHOTO

Tema 8.2 Conep:xanue yueOHOro MaTepuaJia 2 HpUKa3oM

IInomanbs KpUBOINMHEWHOH | 3amaun, MPUBOIAIINE K TIOHATHIO OMIPEIEIICHHOTO MHTETpalla — O BHIYHUCICHUH 2 MunucrepcTBa

TpamneunH. @opmyia | IOmAAM KPUBOJMHEHHOW Tpamnenud, O TepeMenieHnd TOo4ku. [loHsTne 00pa3oBaHNUs M HAYKH

Hrrorona — JleiiOaumna

ONPEAECNEHHOIO HMHTErpaa. ['eomeTpuyeckuii u (U3HUECKUNH CMBICT

P® ot 17.05.2012
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omnpenenenHoro naterpaita. ®@opmyna Hetorona— JleitOnuia Ne 413
Tema 8.3 Conep:kanue y4eOHOTr0o MaTepuaJa 2
Heonpenenennsiit u | [loHATHE HEONMPEAEIEHHOTO HHTETPaAlia 2
OIpeJIeJICHHBIN HHTErpaJibl
Tema 8.4 Coaepxxanue yueOHOIo MaTepuaJa 2
ITonsaTue 00 | 'eomeTpuyecKkuii CMBICI ONPEEICHHOT0 HHTErpalia 2
OIIpEICJIEHHOM HHTErpaie
Kak IUIOIIAAN
KPHUBOJIMHEHHOHN TpaNelyu
Tema 8.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 2
OmnpeneneHuplii uHTErpan | ['eomerpuueckuil cMbICH omnpeaeneHHoro uHrerpaia. ®opmyna HerotoHa — 2
B )KU3HU Jleiibnuua. Pemenue 3amau Ha NPUMEHEHHWE MHTErpaja i BBIYHUCICHUS

(u3MYECKUX BEJIMYMH U IUIOMIAEN
Tewma 8.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 2
Pemenune 3agad. | [IpakTnyeckoe 3ansaTHe Ne 7IlepBooOpa3Has GyHKIMH, ee IPUMEHEHHE 2
[TepBoobOpasnas ¢GyHKIUY,
ee NPUMEHEHNE
Pa3nes 9.Ctenenu u kopau. CreneHHas QyHKIus 14 JInaHoCTHBIE,
Tema 9.1 Coaep:xanue yue0HOro MaTepHaJia 2 METaNpeIMETHBIE U
CrenenHast QyHKUMA, €€ | [JoHsTHE KOPHS N-Oif CTEMEHN U3 AeiiCTBHTEIbHOrO uncia. PyHkimn y = VX 2 HPEAMCTHBIC
CBOHMCTBA ux cBoiicTBa U rpaduxu. CBOKWCTBAa KOPHS N-OM CTETICHU KOMIICTECHIINN B
Tema 9.2 Conepixkanue y4eGHOro MaTepHalia 2 COOTBETCTBHH C
I[IpeobpazoBanue IIpeoOpa3oBaHne NPPALMOHAIBHBIX BEIPAKCHHI 2 PrOC cpennero
BBIPAKEHHUM C KOPHAMM N- ob1ero o0pasoBaHms,
OH CTENEHU YTBEPIKIACHHOTO
Tema 9.3 Conep:kanue y4e6HOro MaTepuaja 4 HpHKasoM
CeoiictBa  cremeHu ¢ | [lonsThe cTenmeHH ¢ JHOOBIM pallMOHAIBHBIM TIOKasateneM. CTeneHHbIe 4 Munmncrepersa
palMOHAIBHBIM (GyHKIMM, UX CBOMCTBA ¥ TpaQuKH 00pa3oBaHMs U HAYKH
NEefCTBUTENBHBIM P® or 17.05.2012
MOKA3aTeNISIMH Ne 413
Tema 9.4 Copnepxanue y4eOHOIro MaTepuaJa 4
Pemenne PaBHOCWJIBHOCTE MPpPALIMOHAJIBHBIX YPAaBHEHUN M HEPABEHCTB. MeTOIbl HX 4
UppaoHaIbHBIX peuieHus. Pemienue nppanoHaIbHBIX YpaBHEHUM U HEPAaBEHCTB
YpaBHEHU U HEPABEHCTB
Tema 9.5 Copepxxanue yueOHOIro MaTepuaJa 2
Crenenu u KopHH. | Onpenenenne creneHHod ¢yHkuuu. Vcnonp3oBaHue ee CBOWMCTB IpHU 2
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CreneHHast QyHKIUSA

‘ pELICHUN YPAaBHEHUI Y HEPABEHCTB

Pasznen 10. Iloka3arenbHas pyHkums 16 JInunocTtHbIE,

Tema 10.1 MeTalpeAMETHBIE U

[TokasatenbHas Qynkuus, | Cogep:kaHHe y4eOHOro MaTepHaia 6 IIPEAMETHBIC

€€ CBOMCTBA CreneHb ¢ IPOU3BOJBHBIM JIEHCTBUTENIBHBIM IOKa3aTeneM. OrpeneneHue 6 KOMIICTCHIIMU B
MoKa3aTeJIbHOW  (YHKIIMH, €€ CBoWcTBa ©  Tpaduk. 3HAKOMCTBO C COOTBCTCTBUHU C
OpUMEHEHHEM  TIOKa3aTenbHOM  QyHKiuu. PemieHne  mokas3aTenbHBIX ®I'OC cpennero
ypaBHEHUH (PyHKIIMOHAIBHO-TPAQHUECKUM METOJIOM o0iero oopa3oBaHus,

Tema 10.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 YTBEPKIACHHOTO

Pemenne mnokasarenbHbIX | PemieHue mokasarelibHBIX YpaBHEHUH METOJIOM ypaBHHBAaHUS IOKa3zaTelew, 4 IIPHKA30M

YPaBHECHMU U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW IEPEMEHHOHM, (DYHKIMOHAIBHO-TPaPUICCKIM Mununcrepcra
METO0M. PelieHne rmokasaTebHbIX HEPABEHCTB 00pa3oBaHNs M HAYKH

Tema 10.3 Coaep:xxanue yue0HOro MaTepHaJia 4 P® ot 17.05.2012

Cucrembl NOKa3aTeNbHBIX | PellieHne cucTeM MmoKa3aTeibHbIX YPaBHCHUI 4 Ne 413

ypaBHEHUH

Tema 10.4 Copnepxanue yuyeOHOIo MaTepuasa 2

Pemenue 3a1a4. | [IpakTuuyeckoe 3ansitue Ne 8 [lokazarenpHas QyHKIHS 2

IlokazarenbHast QyHKIUS

Paszpnen 11. Jlorapudmsl. Jlorapupmudeckas pyHkuus 22 JInuHoCTHBIE,

Tema 11.1 Copnepxanue yuyeOHOIo MaTepuasa 4 MeTaIpeAMETHBIE U

Jlorapupm yucha. | Jlorapudpm uncna. JlecATHUHBIN U HATYpaIbHBIN JOTapu(MBbI, YUCIIO € 4 IIPEIMETHBIC

JecsaTuuHbIi u KOMIICTESHIINH B

HaTypaJbHbIN JOrapuQmsl, COOTBETCTBHH C

YHCIIO € ®I'OC cpennero

Tema 11.2 Conepxanue y4eOHOro MaTepuaja 4 ob1ero oopazoBaHus,

CoiicTBa orapu@mos. Cgoiicta norapudmon. Onepanus jgorapuGMupoBaHus 4 YTBCPXKACHHOTO

Onepanus IIPUKA30M

Jorapu(MUpOBaHUS MunucrepcTBa

Tema 11.3 Copnepxanue yueOHOIro MaTepuasa 2 00pa3oBaHKs U HAYKH

Jlorapudmudaeckas Jlorapudmmueckas GyHKIUS U ee CBOHCTBA 2 P® or 17.05.2012

(byHKIHS, €e CBOICTBa Ne 413

Tema 11.4 Copepxanue yueOHOIo MaTepuasia 4

Pemenne [TonsiTue norapudmuueckoro ypaBHeHus. Onepaius MOTeHUUpPOBaHUS. Tpu 4

JorapupMHUUECKUX OCHOBHBIX METO/Ia pelIeHHs JJorapu(pMUIECKUX YpaBHEHHH: (yHKIIMOHAIBHO-

YpaBHEHUH U HEPABEHCTB

rpaduyeckuii, MeTo/1 MOTEHIIUPOBAHUS, METO]I BBE/IEHNSI HOBOM MEPEMEHHOM.
Jlorapugmuueckie HepaBeHCTBA
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Tema 11.5 Copnepxxanue y4yeOHOIro MmarepuaJia 4

Cucrembl Anroput™ peleHus CHUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTB 4

JorapupMUUECKUX Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB

ypaBHEHUU

Tema 11.6 IIpodeccnoHanIbHO-OPHMEHTHPOBAHHOE COJIePKAHME 2

Jlorapudmer B npupoae u | [Ipumenenune norapupma. Jlorapupmuueckas crnupans B mpupone. Ee 2

TEXHUKE MaTeMaTUYECKHUE CBOMCTBA

Tema 11.7 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 2

Pemenue 3agad. | [lpakTuyeckoe 3ansaTue Ne 9 Jlorapudmel. Jlorapupmuueckas GyHkuus 2

Jlorapudmer.

Jlorapudmuaeckas

byHKIUSA

Pa3nes 12.MHoxkecTBa. Jj1eMeHThI Teopuu rpagos 8 JInaHoCTHBIE,

Tema 12.1 Coaep:xxanue yue0HOro MaTepHaJia 2 METaNpeIMETHBIE U

MHosxecTBa ITonsitue MuoxkectBa. IloqmMHoxkecTBO. Oneparyy ¢ MHOXKECTBAMU 2 IIPEIMETHBIC

Tema 12.2 Copnepxanue yuyeOHOIro MaTepuasia 2 KOMIICTCHIIMH B

Onepanuu ¢ Omnepaiuu ¢ MHOKeCTBaMU. PerieHne npukiagHbixX 3a1ad 2 COOTBCTCTBHH C

MHOXECTBAMHU ®I'OC cpeanero

Tema 12.3 Coaep:xxanue yue0HOro MaTepHaJia 2 ob1ero 0opasoBanus,

I'pads [Tonstue rpada. CsizHbIA rpad, qepeBo, MUKI rpad Ha IIIOCKOCTH 2 YTBCPKACHHOIO

Tema 12.4 Copepxanue yueOHOIro MaTepuasa 2 IIPUKa30M

Pemrenne 3agad. | Onepanuu ¢ MHOKecTBamH. OIMCaHHWE peabHBIX CHTyalluid € TOMOIIBIO 2 MunmucrepcTsa

MmuoxectBa, I'pagpl 1 ux | muoxectB. [IpumeHeHne rpadoB K peIICHUIO 3a1a4 00pasoBaHus ¥ HAYKH

PUMEHEHHE P® or 17.05.2012
Ne 413

Pa3nes 13. J1eMeHThl KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH 14 JInynoctHsle,

Tema 13.1 Copaepxxanue y4yeOHOIro MaTepuaJa 2 MeTanpeIMETHbIE U

OcHoBHBIE noHATusA | [lepecraHoBKy, pa3MelieHUs, COUECTaHUS 2 OpEAMCTHBIC

KOMOMHATOPUKHU KOMIIETEHIINH B

Tema 13.2 Conep:xanue yueOHOTro MaTepuaJia 2 COOTBETCTBUU C

CoObiTHE,  BeposTHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHSA. T€OPEMBI O BEPOSTHOCTH CyMMBI 2 ®I'OC cpeanero

coObiTus.  CrnoxkeHHe M | COOBITUH. YCJIOBHAs BEPOSTHOCTh. 3aBHCHUMBIC U HE3aBHCHUMBIC COOBITHSI. obmuiero oOpasoBaHusl,

YMHOXEHHUE BEPOATHOCTEN | TeopeMbl 0 BEpOSITHOCTH MPOU3BEAECHUS COOBITH. YTBEPAKACHHOTO

Tema 13.3 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJACPKAHUE 2 IIPUKAa30M

BepositTHOCTB B | OTHOCHTENbHAsE ~ 4YacToTa  COOBITHSA, CBOWCTBO €€  yCTOWYMBOCTH. 2 Munncrepcrsa

npodeccrnoHanIbHbIX Craructuueckoe ornpejeneHue BeposiTHOCTH. O1leHKa BEpOSITHOCTH COOBITUS 00pa3soBaHNUs M HAYKH
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3aJadax P®D ot 17.05.2012
Tema 13.4 Coaep:kanue y4e0HOro MaTepuaia 2 Ne 413
HuckperHas  ciydaiHas | Buner  cinyuaiineix  BenmuuuH. OmpeneneHue  TUCKPETHOW — CIy4aiHOM 2
BEJINYMHA, 3aKOH €€ | BeJIMYMHBL. 3aKOH paclpeleeHuss NUCKPETHOW cCiydailHOW BennuyuHbl. Ee
pacnpeneneHus YHCIIOBBIE XaPaKTEPUCTUKH
Tema 13.5 Conep:kanue y4eOHOT0 MaTepuaJia 2
3agaun  Mmaremartndeckol | Bapmanmonneii psin. [lomuron yactor u rucrorpamma. CTaTUCTHYECKHE 2
CTaTUCTHUKH XapaKTEpUCTHKH psiia HaOIr01aeMbIX JaHHbBIX
Tema 13.6 Conep:kanue y4eOHOT0 MaTepuaJia 2
CocraBnenue T1abnuu u | [lepBuuHas 00pabOTKa CTATHCTUYECKMX JaHHBIX. [ paduueckoe HX 2
JMarpaMM Ha IPaKTUKE npencraBieHue. HaxoxIeHue CpeaHHX XapaKTEepUCTHK, HaOII0AaeMbIX
JTAHHBIX
Tema 13.7 Coaep:xxanue yue0HOro MaTepHaJia 2
Pemenue 3agad. | [IlpakTuyeckoe 3ansaTue Ne 10 DneMeHTs! KOMOMHATOPUKH, CTATUCTUKH U 2
DNeMEeHThI TEOPHUH BEPOATHOCTEN
KOMOWHATOPUKH,
CTaTUCTMKM U  TEOPHH
BEPOATHOCTEMN
Pa3nen 14. YpaBHeHNs 1 HEPABEHCTBA 10 JInynoctHblE,
Tema 14.1 Copneprxanue yuyeOHOIro MaTepuasa 2 MeTanpeIMETHbIE U
PaBHOCUIIBHOCTB PaBHOCHIBHOCTE ypaBHeHMH U HepaBeHCTB. Ompenenenuss. OCHOBHbIE 2 IIPEeMETHBIC
YPaBHEHMH U HEPABEHCTB. | TEOpEMBbl PAaBHOCHIIBHBIX TIEPEX0/iaX B ypaBHEHUSAX M HepaBeHcTBax. OO0mme KOMIICTCHIINH B
OO61ye METOIBI PEIIEHNsT | METO/IbI PEIICHUS] YPAaBHEHHI: Mepexo/] OT PaBeHCTBA (DYHKUHUI K PAaBEHCTBY COOTBETCTBHH C
apryMEHTOB JIJI1 MOHOTOHHBIX ()YHKIIMM, METOJ pa3iio’KeHUsI Ha MHOXKHUTEINH, ®I'OC cpennero
METOJ1 BBEJICHHsI HOBOM NMepeMeHHON, (YHKIMOHATIbHO-TpapuUecKuil MeTo] o0riero oOpa3oBaHus,
Tewma 14.2 Copnepxxanue yuyeOHOIro MaTepuasa 2 YTBEPKACHHOTO
I'padpmueckuit MeTon | O0mue MeTobl pelieHHs HepaBeHCTB: IMEpPexXo]l OT CPaBHEHMs 3HAuYEHUM 2 IIPUKAa30M
peuieHus YPaBHEHHUH, | YHKIMH K CPaBHEHUIO 3HAUYEHUI apryMEHTOB Ui MOHOTOHHBIX (DYHKIIWH, Munncrepcra
HEPABEHCTB METOJI MHTEpBAJIOB, (yHKIMOHAIBHO-Tpadpudyeckuil Meton. ['paduueckuit 00pa3soBaHNs M HAYKH
METOJI PEIICHHsI YPaBHEHHUI U HEPABEHCTB P® or 17.05.2012
Tema 14.3 CopaepxxaHue y4yeOHOIro MaTepuasa 2 Ne 413
VYpaBuenus u HepaBeHcTBa | Omnpenenenue Moayis. Packpeitue Moayns mo ompenenenuto. [Ipocreiimie 2
C MOJyJIEM yYpaBHEHHS M HEpaBeHCTBa C MoayieM. [IpuMeHeHHe pPaBHOCHUIIBHBIX
NepexoI0B B OMPEeICHHBIX TUIIAX YPaBHEHUH U HEPABEHCTB C MOYJIEM
Tema 14.4 Coaepxxanue yuyeOHOro MaTepmuasa 2
VYpaBHeHHs U HEpaBEHCTBA | 3HAKOMCTBO ¢ mapaMerpoM. [Ipocteiinine ypaBHEeHHMS U HEPaBEHCTBA C 2
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C MapaMeTpaMu

apaMeTpoM

Tewma 14.5 Conep:kanue y4eOHOTr0o MaTepuaJa 2
Pemenne 3aga4. | OOuIMe MeTo bl PELICHUS] YPaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MOAYJIEM 2
YpaBHEHMsI U HEPABEHCTBA | U C IMapamMeTpamMu

KOHCYJIbTAUMH 6
IIpomexxyTounasi arrecranusi (JK3amMeH) 12
Bcero mo aucuuminHe: 252
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JUCHUIIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHUI0 y4eOHOM TMCIUTIIUHbI:

Peanuzarnus mporpaMMbl JTUCIUIUIMHBEI TpeOyeT HAMU4Hs yueOHOro KabuHeTa
MaTeMaTUKH [JI1 TPOBEIACHUS 3aHITHH JICKIIMOHHOTO THIA, MPAKTHUYECKUX
3aHIATHH, B TOM YHCJIE€ TPYIIOBBIX, WHIWBUIYAIbHBIX, MHUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;
- ceUaIu3upoBaHHasi MeOelb (CTOJbI, CTYJIbs 10 KOJTUYECTBY 00YUaAIOIINXCS);
- IOCKa yYeHHYeCcKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
oOecleynBaIIMe TEeMAaTUYECKUE WUIIOCTpallud 1o pabodeil mporpamme
JTUCIUTUIMHBI, B TOM 4YHCJE, BHJIEO-ayJUO MAaTepHabl, KOMITBIOTEPHBIC
TIPE3eHTAIlNH.

KoMmproTep wMeeT a0CTylm K JJICKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00ANbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TPOTPAMMHBIM
obecrieueHuEM.

3.2.  YueOHO-MeTOAMYECKOe M HHPpoOpMANMOHHOE olOecmevyeHUe
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Marematuka: anrebpa W HayaJia MaTeMaTHYECKOTO aHaju3a,
reomeTpus. Anrebpa W Havajga MaremaTudeckoro a”amm3a. 10-11 kiaccer:
0a30BbIi 1 yriyosnéHHbIN ypoBHU : yueOnuk / . A. Anumos, F0. M. Konsrun, M.
B. Tkauésa [u ap.]. — 1l-e u3n. — Mocksa : [IpocBemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TekcT : 3MEKTPOHHBIH // DIEKTPOHHBIN pecypc
uudponoii oobpazoBarensHoi cpeasl CIIO PROFo6pasoBanue : [caiit]. — URL:

https://profspo.ru/books/132452 (nmata oOpamienus: 12.05.2024). — Pexum
JOCTYyTA: JIsl aBTOPU3HP. MOJIb30BATENEH
2. MaremaTtuka: anrebpa W Havaja MaTEMaTHUYECKOTO aHaJM3a,

reomerpusi. ['eomerpusi: 10-11 knaccel: 6a30BbIi U yriayON€HHBIN ypOBHH
yueonuk / JI. C. Aranacsan, B. ®@. byryzos, C. b. Kagomues [u ap.]. — 11-e uzm.
— Mocksa : IlpocBemenue, 2023. — 288 c. — ISBN 978-5-09-103606-0. —
TexcT : BJEKTPOHHBIM // DIEKTPOHHBIA pecypc UdpoBoil 00pazoBaTeIbHON
cpensl CITIO PROFob6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132455
(mata oOpamenus: 12.05.2024). — Pexum goctyma: s aBTOPHU3HP.
MI0JIb30BATENIEN
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3. Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYECKOTO aHaJM3a,
reoMmeTpusi. Anrebpa U Hadajla MareMaTudeckoro aHanuza. 10 kmacc: 6a3oBbIi U
yrayonéuneiii ypoBuu : yueOnuk / C. M. Hukonwsckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. llleBkun. — 10-e u3n. — Mocksa : [Ipocsemenue, 2022. —
434 c. — ISBN 978-5-09-101573-7. — TekcT : 31EKTPOHHbIN // DIEKTPOHHBIN
pecypc uudponoit oopazoBatensHoit cpeasl CIIO PROFoOpa3oBanue : [cailT]. —
URL.: https://profspo.ru/books/132300(nata ooOpamienus: 12.05.2024). — Pexum
JIOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENICH

4, Marematuka: aiaredOpa W Hayajla MaTEMaTHYECKOTO aHaju3a,
reoMmeTpus. AireOpa u Havyalla MaTeMaTHYeCcKoro aHanm3a. 11 kmacc: 60a3oBbIN U
yray6onénnsiii ypoau : yueOHuk / C. M. Hukonbckuit, M. K. Tloramos, H. H.
Pemernukos, A. B. IlleBkun. — 9-e m3a. — Mocksa : [Ipocsemenue, 2022, —
464 c. — ISBN 978-5-09-101574-4. — TekcT : 3JCKTPOHHBINA // DACKTPOHHBIN
pecypc uudponoit oopazoBatenbHoit cpeapl CIIO PROFoGpazoBanue : [cailT]. —
URL.: https://profspo.ru/books/132303 (mata ob6parenus: 12.05.2024). — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. MTOJIb30BATENCH

S. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpusi. Anrebpa U Hadajla MareMarudeckoro aHanusa. 10 kmacc: 6a30BbIi U
yrayOnEHHbIN ypOBHU : yueOHUK JJig oOrieoOpa3oBaTenbHbIX opranusaiuii / FO.
M. Konsrun, M. B. Tkauépa, H. E. ®énopora, M. U. [llabynnn. — 10-e uzn. —
Mockaa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Texker :
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoil odpazoarensHoit cpeapl CITO

PROFo6pa3oBanne : [caiit]. — URL: https://profspo.ru/books/132301 (nata
obopamenus: 12.05.2024). — Pexwum noctyna: s apropusup. [lonp3oBarenei
6. MaremaTtuka: anrebpa W Havaja MaTEMaTUYECKOTO aHaJIM3a,

reoMeTpus. AnreOpa U Hadajla MaTeMaTHyeckoro aHanusa. 11 kmacc: 6a3oBbIil U
yrayOnéHHbIN ypOBHU : yueOHUK i oOrieoOpa3oBaTenbHbIX opranusaiuii / FO.
M. Konsrun, M. B. Tkauépa, H. E. ®&noposa, M. U. [llabynun. — 10-e uzn. —
Mockaga : IIpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101570-6. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBor obpazoBatenbHon cpeast CITO
PROFob6paszoBanne : [caiit]. — URL: https://profspo.ru/books/132304 (mata
obparmienus: 12.05.2024). — PesxxuMm gocTyna: jisi aBTOPU3UP. TOIb30BaTEICH

JlonoJIHUTeIbHbIE Y4eOHbIe U3IaHus

7. benbix, C. B. Kapmannsbiii cnpaBounuk o marematuke / C. B. benbix.
— PoctoB-na-[ony : ®enukc, 2013. — 239 ¢. — ISBN 978-5-222-21586-9. —
TekcT : B3JEKTPOHHBIM // DIEKTpOHHBIA pecypc LUdpPoBOl 00pazoBaTeIbHON
cpensl CITO PROFo6pa3oanue : [caiit]. — URL: https://profspo.ru/books/58944

(mata oOpamenus: 12.05.2024). — Pexum gocryma: Ui aBTOPHU3UD.
MOJIb30BaTeIeH
8. banasu, 3. H. CpaBouHHK 1O MaTeMaTUKe JiJid NoATroToBku k I IA u

EI'D / 3. H. banasn, 3. H. KacnapoBa. — PocroB-na-J/lony : ®enukc, 2014. —
188 ¢. — ISBN 978-5-222-22079-5. — TekcT : 2neKTpOHHBINA // DIEKTPOHHBIH
pecypc mudpoBoit oopazoBatenbHor cpenbl CIIO PROFo6pa3oBanue : [caiit]. —
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URL: https://profspo.ru/books/59439 (mata obpamenus: 12.05.2024). — Pexum
nocryna: Juist aBTopusup. [lonb3oBaTeneit

Q. Kapnepuuk, B. 3. CrnpaBounuk no maremaruke u usuke / B. 3.
Kasuepuuk, JI. 1. Maiicens, FO. U. CaBunoBa. — 3-¢ u3a. — MuHCK :Boimmiimast
mkona, 2022. — 400 c¢. — ISBN 978-985-06-3386-6. — TekcT : 27IeKTpOHHBIH //
DIIEKTPOHHBIA  pecypc udpoBoit o0OpazoBarenbHON cpenbl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/129956 (nara
obpamenus: 12.05.2024). — Pexum noctymna: A aBTOPU3HP. MOIb30BaTENEH

HNuTepHer-pecypcsl

10. Bcepoccuiickue TpoBEpOYHBIC pabOTBI B 00pa30BATEIHHBIX
opranmsanusx CI10.- ®UOKO [obunmansubii caiit]- URL:https://fioco.ru/vpr-
spo(mara obpamienust: 12.05.2024). - TekcT: 37€KTPOHHBIN

11. «MaremaTuueckoe oOpa30BaHHME» — OAJIEKTPOHHAs OHOIMOTEKAa IO
MaTeMaTUKe " BOIIPOCaM ee TpEeNoaBaHusl. [ CANT | -
URL:https://www.mathedu.ru/(mata  obOpamenus:  12.05.2024). -  Tekcrt:
AIEKTPOHHBIN

12. OOGpa3oBaTeIbHBIN nopTat CIAM I'NA.[caiiT] -
URL:https://sdamgia.ru/(nata oopamenus: 12.05.2024). - TekcT: 2IeKTPOHHBIN

13.  OrtxkpeiThii kOJDICmK. Matemaruka. - URL: https://mathematics.ru/
(mata obpamenus: 12.05.2024). - TekcT: 27eKTPOHHBIN

14, ChopaBoyHHMK TI0 MareMmaTHKe JUid  IIKodbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm/ (mara obpamienus: 12.05.2024). -
TekcT: 2IeKTPOHHBIH.

15. Cpennsis ~ maremaruyeckas  uHTepHeT  mkoma. -  URL:
http://www.bymath.net/(nara ooparenus: 12.05.2024). - TekcT: 3CKTPOHHBIH.

Mertoanyeckue ykKazaHusi s O0y4alIUXCsl IO  OCBOCHHIO
AUCHUNIIHMHBI

13. Meronuyeckue ykazaHus JUisi OOY4YalOIIMUXCA IO  BBINOJHEHUIO
MPaKTUYECKUX padOT.
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4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUYEBHOMW IUCHUATIIINHBI

4.1. ®opMbI 1 METOABI KOHTPOJISA M OLICHKH Pe3yJIbTaTOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISA
OlleHKHPe3YJIbTATOB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHWE OOYYAOIIMMHCS POCCHUUCKON TIpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTU H
CaMOOIIPEICIICHUIO;

- HAJIMYKME MOTHUBAIIMU K OOYYCHHIO U JINYHOCTHOMY Pa3BUTHIO;
LEJICHANPABIEHHOE pPAa3BUTUE BHYTPEHHEW MO3MLUMUM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTENM HapoaoB Poccuiickon
®denepauny, UCTOPUYECKUMX W HAUMOHAIBHO-KYJIBTYPHBIX TpaJauLUM,
dbopmHpoBaHHE CHCTEMBI 3HAYHMMBIX IIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTHUKOPPYNIMOHHOIO MHPOBO33PEHUS, IPABOCO3HAHUA,
9KOJIOTHYECKON KYJIbTYpbl, CIHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
JKU3HEHHBIC TIJIaHEL;

- c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE Kak
YHUBEPCAIbHOM $3bIKE HAyKH, CPEACTBE MOJEIUPOBAHUS SIBICHUN U
MIPOLECCOB, UIIESIX U METOIAX MAaTEMATHUKU;

— IIOHMMaHHME 3HAYUMOCTH MATEMAaTHKU JJIs  Hay4HO-
TEXHUUYECKOro  Iporpecca, Cc(POPMHUPOBAHHOCTb  OTHOLICHHUS K
MaTeMaTHKe KaK K YacTH OOIeYeIOBEYEeCKOM KYJIbTyphl uepes3
3HAKOMCTBO C HCTOPHEH pPa3BUTHS  MAaTEMaTHUKH, JBOJIIOLUEH
MaTeMaTU4YeCKUX UIEH;

— pa3BUTHE JIOTHYECKOIO0 MBIIUICHHS, IPOCTPAHCTBEHHOIO

BOOOpaXEHUs, aITOPUTMUUYECKON KYIbTYPbI, KpUTUYHOCTH MBIIUICHUS
Ha ypoOBHEe, HeoOXoaumMoM Juisi Oyaymieil mpodeccuoHanbHOM
JeSITeIbHOCTH, AJIS IPOJIODKEHUS 00pa30BaHMs U caMO0Opa30BaHuUs;

— OBJaACHUC MATCMATUYCCKMMU 3HAHUAMHU W YMCHUSAMU,
HEOOXO/JUMBIMU B TOBCEAHEBHOHM KHM3HM, ISl OCBOCHMSI CMEKHBIX
CCTCCTBCHHOHAYYHBIX JUCHUIIIMH W AOUCHUILINH HpO(i)@CCI/IOHaJ'IBHOFO
UKJIa, JUIsl TOJdy4eHus oOpa3oBaHMsA B 00JacTAX, He TpeOyOIHX
yIITyOJIEHHON MaTeMaTu4ecKon TOATOTOBKH;

— TOTOBHOCTb MU CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha NPOTSDKEHHUH BCEH JKM3HU; CO3HATEIHHOE
OTHOILIEHHE K HENpephIBHOMY OOpa30BAHUIO KaK YCIOBHUIO YCIIEHIHOMN
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATENHHOCTH,

— FOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOSATEIBHOM TBOPUECKON U
OTBETCTBEHHOM JCATCIIBHOCTH,

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHHYECTBY CO
CBEpPCTHHKaMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYTUX BUAAX JESTEIHHOCTH;

— OTHONIIEHHWE K TNpodhecCHOHATBHON JCATEIBPHOCTH  Kak
BO3MOXXHOCTH  y4YaCTHSi B  pEIIEHWH JIUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MPOOIIEM;

MeTanpeaMeTHbIC:
- YMCHHE CaMOCTOATCIIBHO OMPEACIIATE HEJIN ACATCIIbHOCTU

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

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

IIpomexxyrounas
arTecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - 3K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOYHON
aTTecTaluu -
BBIITOJIHEHUE
KOMILIEKCHOT'O 3aJaHus
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U COCTaBIATh IUIAHBI JEATENbHOCTH; CaMOCTOSITEIbHO OCYLIECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATENBHOCTD;

- UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPChI TSl JOCTHKEHUS
IIOCTAaBJIEHHBIX LeJIel U pealu3alyy IJIaHOB JesTEeIbHOCTH; BbIOMPATh
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALIUAX;

- yYMEHHUE IPOAYKTUBHO OOILATHCS U B3aUMOJIEHCTBOBATh B
Ipolecce COBMECTHOM JESTENbHOCTH, YYWUTBIBATH IO3ULUHU JPYTUX
YYaCTHUKOB JEATEIbHOCTH, 3(h(PEeKTUBHO pa3peniath KOHPIUKTHL;

- BIAJICHUE  HaBbIKAMU  IIO3HABATEJIbHOM,  y4eOHoO-
UCCIICIOBATEIbCKOW M TNPOEKTHOM  JEATENIbHOCTH,  HaBbIKAMH
paspeleHus npobiem; CIOCOOHOCTh u TFOTOBHOCTb K
CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PpEIIEHUs NPAaKTUYECKUX 3a7ad,
IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB IIO3HAHNUS;

- FOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOATENIbHOM
UH(POPMALIMOHHO-TI03HABATEIbHON JESITEIbHOCTH, BKJIIOYAs yMEHHUE
OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOPMAINU, KPUTHYECKH
OLIEHMBaTb M HUHTEPHPETHPOBATH HHPOPMALMIO, TOIY4YaeMyl U3
Pa3IUYHbIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAaMHU: YMEHHE SICHO,
JOTMYHO W TOYHO WM3JaraTb CBOK TOYKY 3pEHMs, HCIOJIb30BATh
aZleKBaTHbIE  S3BIKOBBIE  CpPEACTBA; —  BIAJIEHUE  HaBbIKAMU
[IO3HABATENBbHOM pedeKcun Kak OCO3HAHUs COBEpLIAEMBIX JIEHCTBUN U
MBICIIUTENbHBIX TPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBaHUI, T'paHMII
CBOETO 3HaHMS M HE3HAHMs, HOBBIX [TO3HABATENBHBIX 3a/la4 U CPEJ]CTB
JUISL UX JIOCTHKEHUS;

- LEJIEYCTPEMIIEHHOCTh B IOMCKAaX U MPUHATUU pEIIeHUH,
COO0pa3UTENbHOCTh M HUHTYWULIUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPHHHUMATh KpPacoTy W TapMOHUIO
MUDA;

NpeIMeTHbIE:

1) ymeHue ornepupoBaTh MOHSTHUSIMH: OIPEAEICHHE, aKCHOMa,
TeOpeMa,  CJIEICTBUE,  CBOMCTBO,  IIPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCHJIbHBIE (HOPMYJIUPOBKU; yMeHUE (QOpMYyIUpOBaTh OOpaTHOE U
IPOTUBOMNOJIOXKHOE  YTBEP)KJIEHUE,  IPUBOJUTH  HPUMEPbl U
KOHTPIIPUMEDPBI, HCIOJB30BaTh METOJ, MAaT€MaTU4eCKOW WHAYKLNU;
IPOBOAMTH JOKa3aTeNbHbIE pACCY)KIEHUS TIpU pelIeHuH 3ajad,
OLICHUBATh JIOTUYECKYIO TPaBUIIBHOCTb PACCyKICHU;

2) yMEHUe OIEpUPOBATH MTOHSATUSAMM: MHO>€ECTBO,
MIOJIMHO>KECTBO, ONEpalUy HaJ MHO)XECTBAMHU; YMEHHE MHCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juid  ONMCAHUA  PEaJbHBIX
IIPOLIECCOB U SIBJIEHUM W NpPU PEIIEHUU 33]a4, B TOM YHCIE U3 JPYrux
y4eOHBIX TPEIMETOB;

3) yMmMeHue omepupoBaTh MOHATUSAMH: Tpad, CBSA3HBIH Tpad,
NepeBO, LUKJ, Tpad Ha IJIOCKOCTH; YMEHHME 33a/aBaTb U OMNMCHIBATh
rpadbl pa3IMYHBIMU CIOCOOAMM; MCIONB30BaTh rpadbl NMPU pPELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH TMOHATHSIMHU: COYETAHUE,
MEepPeCTaHOBKA, YHCJIO COYETAaHWW, YHCIO TIEPECTAaHOBOK, OWHOM
HeloToHa; ymMeHHe MpUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKIECHUS
JUISL pEeIlIeHus 3a/1a4;

5) yMeHue onepupoBaTh MOHATHIMU: HATYypajJIbHOE YHUCIO, 1IeNI0e
YHCJIO, OCTATOK 10 MOJYJIO, pPalliOHAJIbHOE YHCJIO0, UPPALMOHAIBHOE
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YHCIO,  MHOXECTBAa  HATypalbHBIX,  ILEJbIX,  PAallMOHAIbHBIX,
JeHCTBUTENBHBIX YMCEI; YMEHUE HMCIIOIb30BaTh; MPU3HAKH JIEIUMOCTH,
HalMEHbIIMKA OOl fenuTens M HauMeHblee o0llee KpaTHoE,
anroput™ EBKinja mpu pemieHuu 3aaay; 3HAKOMCTBO C Pa3jIMYHBIMU
HO3ULIMOHHBIMU CUCTEMaMH CUHUCIICHUS;

6) yMmeHue CBOOOIHO OINEPHPOBATH MOHATUSIMH: CTENECHb C
LEeNbIM II0Ka3aTeleM, KOpPEHb HaTypalbHOH CTENEHHU, CTENEeHb C
pallMOHaJIbHBIM  [IOKa3aTeleM,  CTeNeHb € JIEHCTBUTEIIbHBIM
(BeLIecTBEHHBIM) IIOKa3aTesleM, JorapupM 4ucia, CHUHYC, KOCHUHYC U
TaHT'€HC [IPOU3BOJILHOIO YUCIIA;

7) yMeHue OIIEpUPOBATh HOHATHAMMU: TOKIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa
YPaBHEHMH M HEPaBEHCTB, PAaBHOCUJIBHOCTb ypaBHEHUH, HEPABEHCTB U
CHUCTEM, palliOHaIbHbIE, UPpPAllMOHAJIbHbIE, [I0KAa3aTEIbHbIE, CTEIICHHBIE,
JorapupMHUECKue, TPUTOHOMETPHUUECKUE YPABHEHUS, HEPaBEHCTBA U
CUCTEMbI; YMEHHUE pellaTb ypaBHEHUS, HEPaBEHCTBA U CHUCTEMBI C
IOMOILBIO PA3JIMYHBIX NPUEMOB; pellaTh ypaBHEHMs, HEpaBEHCTBA U
CUCTEMBl C IapaMeTpoM; IPUMEHSATh YPAaBHEHMs, HEPABEHCTBA, HX
CUCTEMBI Ul PELICHUs] MaTeMAaTU4YeCKUX 3a7ay M 3a/lad U3 pa3iIMyHbIX
oOracTell HayKu U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMU: TIpaduk
¢ynkunu, oOparHas (YHKIHS, KOMIIO3UIMS (YHKIWH, IHHEHHAs
GyHkuus, KBajpaTHuHass (QYHKIUS, CTENeHHas (QYHKUHUA C LENbIM
MIOKAa3aTeNeM, TPUTOHOMETPHUUECKUE byHKIMH, oOpaTHbIe
TPUTOHOMETpUUYECKHE (QYHKIUH, MOKa3aTeslbHas W Jorapupmuueckas
¢yHKIMU; yMEHHE CTPOUTh Tpapukd  (DYHKIMA,  BBIIOJIHSITH
npeoOpazoBanus rpadukoB (QYHKIUH; YMEHUE HCIIOJIB30BAaTh Ipaduku
GyHKUMH Ui M3Y4EHHUs MPOLECCOB M 3aBUCUMOCTEH NpU peleHUH
3a/1a4 U3 APYruxX y4yeOHBIX MPEIMETOB U U3 PeallbHOM KU3HU;BbIpaXKaTh
dopMynaMu 3aBUCUMOCTH MEXIY BEIMYMHAMHU; YMEHHE CBOOOJTHO
ONEepUpOBaTh TMOHATHUSAMHU: YETHOCTh (DYHKUMH, MEPUOAUYHOCTD
(GyHKLIMH, OrpaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIUH,
SKCTpeMyM (YHKIIMH, HAanOOJbIIIEe U HAaUMEHbIIIee 3HAYCHHS (QYHKIIMH
Ha IPOMEXYTKE; YMEHHE MPOBOAUThH UCCIIEAOBAaHHE (YHKIUHU; YMEHUE
MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUHN JUIsl pellieHus] ypaBHEHUH,
HEpaBEHCTB M 3aJad C HapameTpamu; M300pakaTb Ha KOOPAWHATHOM
IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

9) yMeHue CBOOOTHO OIIepUPOBATH HOHSATHAMMU:
MOCJIEI0BATENbHOCTh, apu(pMEeTHUECKas MPOrpeccusi, reoMeTpuyeckas
nporpeccusi, OECKOHEYHO YyObIBaolasi reoMeTpuyecKas MpOrpeccus;
YMEHME 3ajiaBaTh IOCJEJA0BATEIbHOCTH, B TOM YHCIE C IOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

10) ymeHue omnepupoBaThb MOHATUSIMH: HEMPEPHIBHOCTD
¢yHkuuu, acuMnToThl rpaduka (QYHKIUHM, TepBas M  BTOpasd
npou3BogHAs (PYHKUMH, TEOMETPUYECKMM U (pU3MYecKHil CcMbICT
NPOM3BOJIHON, TepBOOOpa3Has, ONpEICNCHHBI MHTErpaig; yMeHHUe
HaXOJUTh ACHMIITOTHI Trpaduka QYHKIUH; yMEHHE BBIYHCIIATH
IIPOU3BOJHBIE CYMMBI, TPOM3BEIEHHUS, YacTHOIO U KOMIIO3UIMH
GyHKIMI, HaXOOUTh YpaBHEHHE KacaTeJbHOM K rpapuky (QyHKIHU;
YMEHHUE HUCIOJIb30BaTh MPOU3BOIHYIO ISl UCCIENOBAHUS (DYHKIUH, A7
HAXOX/ICHUS HAWIyYlIero peuieHuss B MPHUKIaJHBIX, B TOM YHUCIE
COLMAIbHO-9KOHOMHYECKUX M (PU3NYECKUX 3ajayax, JUIsl ONpeJleIeHuUs]
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CKOPOCTM M YCKOPEHHUS; HAXOIUTh IUIOIIAAM U 00beMbl GUIyp C
NOMOLIbI0  MHTETpajla; MNPUBOAUTH IMPUMEPHI  MaTEMATUYECKOTO
MOJICJIUPOBAHM ¢ IOMOIIBIO AU depeHInanbHbIX YpaBHEHU;

11) ymenue omepupoBaTh NOHATHUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKCHHBIE KOMIUIEKCHBIE YHCIIA, MOJLYJIb U apTyMEHT KOMIIJIEKCHOTO
yuciaa, (opmMa 3amUCH  KOMIUIEKCHBIX 4YHcel  (TreoMeTpHuecKas,
TPUTOHOMETpHUUYECKass W  ajredOpauyeckas); yMeTb IPOU3BOAUTH
apuMeTHUeCKue IEHCTBHA C KOMIUICKCHBIMH YHWCIIaMH; TPUBOJIUTH
IIPUMEPBI UCIT0JIB30BAHNS KOMIUIEKCHBIX YUCET,;

12) ymenue cBOOOJHO OINEPUPOBATH MOHATUSAMHU: CpeaHEe
apupMeTHueckoe, MeauaHa, HauOoJbllee U HAUMEHbIIEE 3HAYEHUs,
pa3Max, IUCIEpCHs], CTaHAAPTHOE OTKJIOHEHUE JUIsl ONMCAHUS YMCIOBBIX
JAHHBIX; YMEHHUE UCCIIEN0BAaTh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIE C
NpPUMEHEHHEM TpauyuecKuX METOJOB M JJIEKTPOHHBIX CPEICTB;
rpa¢u4ecKkd HCCIENOBaTh COBMECTHbIE HAOJIOJEHHUS C IOMOILIbIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

13) yMeHne HaXOAUTh BEPOSITHOCTU COOBITUI C MCIIOJIb30BaHUEM
rpadM4ecKux METOJOB; NPUMEHATh JUIsI PEUIeHUs 3anad  (OopMyIIbl
CIIO)KEHUS M YMHOXEHMsI  BepoATHOCTeH, QopMmyly  MOIHOH
BeposTHOCTH, GopMmyny bepHymm, komMOMHATOpHBIE (AKTBI H
(GopMynbl; OLIEHUBAaTh BEPOSATHOCTH pEAIbHBIX COOBITUH; YMEHHE
ONEepUpOBaTh TMOHATUSAMU: CllyyailHas BeJIMYMHA, pACIpEIeICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUJAHUE, IUCIEPCHS U CTaHIAPTHOE
OTKJIOHGHHE CIIy4allHOH BEIMYWHBL, (YHKIUHM pacupeneieHus |
IUIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aT€IbHOTO W HOPMAJIBHOIO
pacnpenesneHnid;  yMEHUE  HUCIOJb30BaTh  CBOMCTBA  M3YUEHHBIX
pacopeneseHuil JUisl peleHust 3ajay; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH
OONBIIMX 4YMCEN, METOAbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHUE
OPUBOJIUTH HPUMEPHl MPOSIBICHUS 3aKOHA OOJIBIIMX YHUCEN B
HNPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHnue cBOOOIHO ONEpUPOBATH MOHATUSMU: TOUKA, MpsiMas,
IUIOCKOCTh, NPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUN YTOJI, IBYI'PaHHBIN
yroy, TPEeXIPaHHbI Yroj, NepeceKalolluecs, MapajljielibHble |
CKpEIIMBAIOIINECS MPSAMBIE, NapaUIEIbHOCTh U INEPHEHINUKYISIPHOCTD
HPSIMBIX U IJIOCKOCTEH, yroJl MeXy MPSMBIMH, YTOJI MEXIY NMPSAMOM U
IUIOCKOCTBIO, YrOJl MEXIYy IUIOCKOCTSMH; YMEHHME HCIIOJIB30BATH IIPU
pelleHny 3a7a4d U3ydyeHHble (akThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHpE;yMEHUE
ONEepUpPOBaTh IMOHATUSMHU: MHOTOIPDAHHHUK, CEUEHHE MHOTOTPAHHMKA,
NpaBWIbHBI ~ MHOTOTpaHHMK, TMpH3Ma, MNUpaMuia, Qurypa ¥
MOBEPXHOCTh BpAILLEHUS, LUWIMHIP, KOHYC, wiap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMsI KOHyca M LWIMHJpA, MapajuieNbHbIE OCH WU
OCHOBaHUIO, CEUEHHUE 11apa, MIIOCKOCTh, Kacarouasics cepbl, IUIUHApA,
KOHyCa, yMEHHE CTpPOUTh CEUeHHEe MHOTOTPaHHUKA, HN300pakaTh
MHOTOTPaHHUKH, GUTYpPHI U TTOBEPXHOCTH BPALLEHUS, X CEUEHHUS, B TOM
YHCII€ C IIOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHSATh CBOMCTBA
F€OMETPUUYECKHUX ¢uryp, CaMOCTOSITEIIBHO dbopMynupoBath
OTIpeNieNIeHUs] N3ydaeMbIX (UTyp, BBIIBUTATh TMIIOTE3bl O CBOMCTBAX M
MpHU3HAKaX IeOMETPUUYECKUX (QUryp, 0OOCHOBBIBATH WIIM ONPOBEPraTh
UX; yMEHHE MPOBOJIUTH KiacCU(UKALUIO GUTYp 10 PasIuYHBIM
MpU3HAKaM, BBIIOJIHATH HEOOXOUMbIE JOMOJHUTENbHBIE TOCTPOCHUS;

15) ymeHue cBOOOJHO ONEPUPOBATh MOHATHIMM: IUIOIIAMIb
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¢burypel, o0beM (GUTYpHI, BeIWYWHA YTJIa, PACCTOSIHUE OT TOYKH MO
IUIOCKOCTH, pAcCTOSHUE MEXJy MpPSAMBIMH, pPAcCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAJL c(epbl, MIOLIAAb MOBEPXHOCTH NHUPAMHUIBI,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, MIpPSIMOYTrOJBHOTO
napajjenenunena, MUpaMubl, MPU3MBblL, IWIUHIPA, KOHYca, UIapa;
YMEHHUE HaXOJUTh OTHOLICHHE 00BEMOB MTOAOOHBIX (QUTYD;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHATHIMM: JIBUKEHUE,
[apajuleJIbHBIA IEPEHOC, CUMMETPHUS Ha IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUe TMOA00UsA, IMOJ00HBIE (UTYPBI, yMEHHE
pacrio3HaBaTh paBHbBIC U MOAOOHBIE (UTYPHL, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, AapXMTEKType; YMEHHE HCIIOJIb30BaTh TI'€OMETPUUYECKHUE
OTHOLICHUSI, HAXOIUThb TI'E€OMETPUYECKHUE BEIUYMHBI (AJMHA, Yrodi,
IUI0IAAb, 00BbEM) NP PELICHUM 3a7ad U3 JPYTUX Y4eOHbIX MPEAMETOB
U U3 peajbHOU JKU3HU;

17) yMeHue CBOOOJHO OIIepUPOBATh HOHATHAMMU:
IPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOpP, KOOPJAUHATBHI TOYKH,
KOOpJIMHATBhl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE IPOM3BEIEHUE, Yrojd MEeXAy BEKTOpaMHU; yMEHHE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJA JJIsi pelICHUs
reOMETPUYECKUX 3aJad W 334ad JPYrux YdeOHBIX IPeIMETOB;
OIIepUpPOBATh MOHATUSIMU: MaTpula 2x2 1 3X3, olperenuTenb MaTPULIbI,
reOMETPUYECKUI CMBICI ONPEEeTUTENS;

18) yMmeHne MOAECIMPOBATH pEANbHBIE CHUTYallUM Ha S3bIKE
MaTeMaTHKHU; COCTaBJIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 110 YCJIOBHIO 3a/layM, HCCIIE0BaTh MOCTPOEHHbIE MOJEIU C
UCIIOJIb30BaHUEM anmapara ajreOpbl, UHTEPIPETUPOBATH IMOJIYUYEHHBIH
pe3yibTar;  CTPOMTh  MaTeMaTU4YecKHMe MOAEIM C  IOMOIIbIO
FEOMETPUUECKUX MOHSTUA W BEJIUYMH, pEIlaTh CBSA3aHHBIE C HHUMHU
IIPAKTUYECKHE 3aJauyd; COCTaBIATb BEPOSTHOCTHYIO MOJAEIb U
UHTEPIPETUPOBATh TMOJYYEHHBIH pe3yJbTaT; pelaTh MPUKIAIHbIE
3aJaud  CpeJICTBAMM MAaTeMaTH4YecKOro aHaiu3a, B TOM 4YHCIe
COLIMAJIbHO-?KOHOMHUYECKOT0 U (PU3NUECKOT0 XapaKTepa;

19) ymeHue BbIOMpaTh MOAXOMAIMI METOJ JUISL pPELICHMS
3a/1a4M; TOHMMaHNEe 3HAYMMOCTU MaTEeMaTHKU B U3YyYE€HUU IPUPOJHBIX
U OOIIECTBEHHBIX TMPOLIECCOB U SABIEHWH; YMEHHE paclo3HaBaTh
NPOSIBIEHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME NPUBOIUTH
IpUMEPBl  MAaTeMaTHYECKUX OTKPBITMM POCCUHUCKOM H  MHPOBOM
MaTeMaTUYECKON 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. ®opma NpoMeKYTOUHON aTTecTAIMU: dK3aMeH (2 cemecTp).

@DOHJ| OIIEHOYHBIX CPEICTB COACPKUT KOHTPOJILHO-OIIEHOUHBIE CPEACTBA, HEOOXOIMMBIX
JUISl IPOBEJICHUSI 9K3aMEHA.

Ha BwImonHEHWE THCHMEHHOW 3K3aMEHAIMOHHON paboThl MO MaTeMaThKe aaercs 4
acTpoHOMHYecKHX 4aca (240 MuHYT).

DKk3aMeHaIMOHHAsl paboTa COCTOUT MX 2-X YacTei: 0053aTebHON U TOTOTHUTEILHOM.

OO0s3aTenbHas 4YacTh COACPKHUT 3aJaHUsl MHUHUMAJIBHOTO 0053aTeNbHOIO YPOBHS,
JIOTIOJIHUTEIIbHAS YacTh — 00Jiee CIOXKHBIE 3aJaHusl.

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHuEe pe3yJabTAaTOB BBINOJHEHUS 3aJaHUN  MPOMEXKYTOYHOM  aTTecTaluu
00y4aroIIUXCs OCYIIECTBIISIETCS Ha OCHOBE CIIEIYIOIIUX MPUHIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHHBACTCS YPOBEHb C)OPMUPOBAHHOCTH 3HAHUH, YMCHHIA,
MPAKTUYECKOTO OMbITa, OOUIMX U MPOGECCHOHANBHBIX KOMIETCHIIUN, MPOJIEMOHCTPUPOBAHHBIX
00yJarouMMHUCS B XOJI€ BBIMIOJTHEHUS 3a/1aHHUS;

aJICKBATHOCTH OLIEHKM — OILICHKA BBIIIOJIHEHUS 3aJaHUW JOJDKHA IPOBOJIUTHCA B
OTHONIICHHH TE€X KOMIICTCHIIUH, KOTOphIe HEOOXOMUMBI Mg 3PQPEKTUBHOTO BBITOIHEHUS
3a/1aHus;

HaJIeKHOCTH OLIEHKM — CHCTEMa OLICHUBAHUS BBITIOJIHCHHS 3aJaHUN JOJKHA 00JazaTh
BBICOKOM CTEMEHBI0 YCTOMUMBOCTH MPU HEOJHOKPATHBIX OIEHKAX YpPOBHS CHOPMHUPOBAHHOCTH
3HaHUH, yMEHUWH, NPAKTUYECKOTO ONbITa, OOMHUX U MNPO(HECCHOHATBHBIX KOMIICTECHIHHA
o0y4aromuxcs;

KOMIUIEKCHOCTH OIICHKM — CHCTE€Ma OIICHUBAHUS BBIMIOJHEHUS 3aJlaHUi  JJOJKHA
MO3BOJIATh  WHTErPATUBHO  OIEHMBaTh oOOmMe U  MpodeccHOHAbHbIE  KOMIIETEHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OIICHKM — OIICHKA BBIMOJIHEHHUS] KOHKYPCHBIX 3a/laHUi JOJKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTEM NpOo(ecCHOHAIbHOW OpHEHTAlUW WM [PEealOYTEeHUN
NpenoiaBaresield, OCyIECTBISIOMMNX KOHTPOJIb UIN aTTECTALUIO.

[Ipu BBIMOSHEHUM TPOIEAYP OLEHKH 3aJaHUN HCIOJIB3YIOTCS CJIENYIOIIUE OCHOBHBIC
METObL:

METO/ pacyeTa MepPBUYHBIX OAJIJIOB;

METO/]I pacueTa CBOJAHBIX 0aslioB;

Pe3ynbrarhl BBIMOTHEHUS 3aJaHUN OIEHUBAIOTCS B COOTBETCTBUM C pa3pabOTaHHBIMHU
KPUTEPUSMU OLEHKH.

Ucnons3yercs Aty 6anbpHas MIKajia AJisi OIEHUBAHUS Pe3yIbTaTOB OOYUCHHUS:

[Ipu BeIONHEHUH 33jaHUI 00s3aTeNBHON YacTH TPeOyeTCs MPEACTaBUTh X0/ PEIICHUS U
yKa3aTh TOJIYYCHHBIA OTBET. 3a MPaBUIBLHOE BBIMOJHEHHE JIO0OTO 3aJaHus U3 00s3aTebHON
yacTu oOydaromuiicss moiy4daere onuH Oamr. [lpu BhIMONHEHWM 3aJaHus U3 JOMOIHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJ PEHICHUS W 1aTh OTBET. [IpaBHIIbHOE BBITTOTHEHHE
3a/laHuil JIOTIOTHUTENILHON 4YacTH olleHuBaeTcs 3 Oammamu unu 1-2 GannaMu 3a 4acTUYHOE
perieHue.

bainnel, mony4yeHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSL.

IlIkana nepeeooa nepsuunvix 61108 8 OMMEMKU NO NAMUOANTLHOU cUCHeEMe

Ommemka Konuuecmeo nepsuunuix 6annos,
NOJIYYEHHBIX NPU BbINOJIHEHUU 3A0AHUN 00A3AMeIbHOU
U OONOJIHUMENbHON uacmeil

OrneHka 5 «OTIIHIHOY bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOLU YACMUL)

33




OrneHka 4 «XOpoIoy 10-14
(He MeHee 00H020 3a0aHus U3 OONOIHUMENbHOU YACTU)

OrneHka 3 «yJI0BJICTBOPUTEIHLHOY 6-9

OrneHka 2 «HEeyJIOBJICTBOPUTEILHOY MmeHee 6

«3» (y008.)

«4» (xopouio)

«5» (omauuno)

1.3 . KoHTpO/IbHO-OLIeHOYHbIE CPeACTBA

JK3ameHayuoHHbvle 3a0aHUA N0 MAmMmeMamuKe
(Oemoncmpauuonublil éapuanm)

O0a3aTeIbHAA YACTh
IIpu BbINOTHeHNHU 3a1aHuil 1-12 3anuMIIKTE X0/ pelIeHNs] U MOJIyYeHHbIii 0TBeET.

1. (1 6amn)Beruncnure: Zsin% + 2cos %
2. (1 6amn) Ha pucyHke >XMpPHBIMM TOYKAMM I0KAa3aHO CYTOYHOE KOJUYECTBO
0CaJKOB, BBINAJABIIMX B DjHcTe ¢ 7 mo 18 :q
nekabpss 2001 roma. Ilo ropuzoHTaAH ;.; il
YKa3bIBAIOTCS YUCIIA MECSIA, 10 BEPTHKAIH f"—:' ,ff 'H.ll
— KOJHUYECTBO OCAIKOB, BBINABIIUX B ; i \
COOTBETCTBYIOIIMN JI€Hb, B MHWUIMMETpAxX. H ; 1". }.f(
Jis  HAarmSAgHOCTH  KMPHBIE TOYKH —HA oe L } /
pucyHKe coenuHeHbl JuHued. Onpenenute "~ o . 10 11 12 15 1a 15 16 17 1
110 PUCYHKY, CKOJIBKO JHEW BBINAAajio Oosee 2 MIITIMETPOB OCAAKOB?
3. (1 6amn) MoOGunbnbl Tenedon croun 16000 pybneit. Uepe3 HekoTOopoe Bpems
LIEHY Ha 3Ty MoAeb cHu3uaM 70 15200 pyO:eii. Ha ckosbko mpoueHToB Obl1a CHIKEHA LieHa?
4. (1 6ann) Ha tapenke 16 nupoxkos: 7 ¢ peiOO#, 5 ¢ BapeHbeM U 4 ¢ BumHen. FOus
HayraJ BBIOMpaeT oJluH MUpoxoK. HaliiuTe BEpOATHOCT TOTO, YTO OH OKAXKETCS C BUILITHEH.
5. (1 6amur) Haitnute 3nauenue Boipaxkenus 09,2 + log, 32
6. (1 6amm) Haiinute kopeHb ypaBHeHus v7 — 6x = 7.
7. (1 Gamm) Pemmte HepaBEeHCTBO 2> 64. B OTBeT 3amMIIMTE HAUMEHbIIEE
HOJIOKHUTETBHOE YUCIIO.
8. (1 6amm) Haitnure kopeHb ypaBHeHI/I}I% = i
9. (1 6amm) Haitgure npousBoiHyt0 GYHKIIMU B Touke X=0: y = %X“ —6x%+7x-1
10. (1 6amn) Kakoe komuyectBo HedpTH (B TOHHAX) BMEIIACT MHJIMHIPUYECKAS
[UCTepHA AuaMeTpa 18 M 1 BBICOTOM 7 M, eciiu II0THOCTh HedTu paBHa 0,85 r/cm3?
11. (1 OGamn) Haiinure miomans Qurypsl, H300pakeHHOW Ha H1ig
pPHUCYHKE \
| \
f A
A
12. (1 6amn) Tenmo aBMXKETCS TIO 3aKOHY S(t)=3t2+5t (M) Haiinute ckopocTh Temna

qepe3 1c mocie Hayama JABUXKCHUS.
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JIOOJTHUTEILHAA YACTh

IIpu BeInoTHeHnu 3aganuii 13-16 3anummTe X0 pellleHUs ¥ MOJYy4YeHHbIH 0TBeT
(3 Gaura) Belumcnaute IUIOMIAAP ydacTKa 3€MJIM, OTBEIACHHOTO MO KIyMOy,
MIEPUMETP KOTOPOI'0 OIPAHUYMBAIOT JIMHUU y=x2-2x-2 u y=-x2+2. Breinonnute ueprex. OTBeT

13.

JlaliTe B KBaJPAaTHBIX METpax.

14.

(3 Gamra) Pemmre ypaBHEHHE sin®X - 2sinx=0. B OTBeT 3amUIIKTE KOIUYECTBO

pelIeHU#, TPUHAISKAIINX TPOMEXKYTKY [0; 47T ]

15.

(3 6ama)Haiigute 00beM MHOTOTpaHHUKA, H300PKEHHOTO Ha

pHUCYHKE (BCE ABYIpaHHBIE YTIIbI [IPSIMBIE).

16.

Tunorpadus

(3 6amna) Tumorpadusi uMeeT TpU MEPEIUIETHBIX Iiexa. B mepBoM Iiexe MOryT
nepenjaecTy 32 KHUIM 3a 2 4, BO BTOpoM — 24 kHuru 3a 4 4, B TperbeM — 10 xHur 3a 1 u.

otneyatana 2000 KHUT, KOTOpbBIE

HCO6XOI[I/IMO pacupeaciiuThb

MEXIy

HepeHHéTHHMI/I nexaMu Tak, IITO6I>I;, OJHOBPCMCHHO Ha4daB pa60Ty, OHH OKOHYHIIM €€ TaKKe

OJIHOBPCMCHHO. CKOJIBKO KHHUT HCO6XOI[I/IMO OTIIPABHUTH B HepBbIﬁ I_ICX?

ITAJIOHLI OTBETOB:

Homep 112(3| 4 |[5(6 |7 8 9| 10 |11 |12 |13 |14 15| 16

3a/1aHus

OtBer 2|13|5/025|6|-7| 1| -10|7]1513]15|11|] 9 | 5 | 6 |1000

Kpurepun oneHku
3anamus Kpurepun onenkn Pe3yJIbTATOB BLINOIHEHHS 3aJaHui Bawint
00s13aTeJIbHOM YacTH

1-12 OBG0CHOBaHHO MOJIY4Y€H BEPHBIH OTBET 1
HeepHoe penieHne, HEBEpHBIN OTBET WIIM OTCYTCTBHE PEHICHUS 0
Makcumanvnolit 6an1 1

3aganusn Kpurepun oneHk# pe3y/ibTaTOB BHINOJIHEHHUSA 3aaHUIT Bamint
AONOJHHUTEIbHON YACTH
13-16 Xon pemieHUs: BEPHBIA, TMPUBEICHO BEPHOE OOOCHOBAaHHOE 3

pEILIEHNUE, NOIY4YEH BEPHBIM OTBET
Xon pemieHus BepHBbIH, HO JOMyIlleHAa OJHAa OIIMOKa 2
BBIUMCIIMTEIBLHOIO XapaKkTepa,
Pemenne HauaTo JIOTHYECKU BEPHO, OMYIIECHA BBIUNCIUTEIbHASL
ommnOKa; WIM pelieHHe He JOBEJEHO JO KOHIA, OTBET 1
OTCYTCTBYET
Pemennie He COOTBETCTBYET HH OJHOMY U3 KpPUTEpPUEB, 0
IIPUBEIEHHBIXBHIIIIE
Makcumanvholit 6ann 3

1.4. MarepuanbHO-TeXHHYECKOE o0ecredeHne sl POBeIeHUs IPOMeKY TOYHOM

aTTecTaAluu

ATTecTanuu MpoBOAUTCS B yueOHOM KaOMHETE MaTEeMaTHUKH.

1.5 Y4eOHOo-MeTOaMuYecKkOoe M UHGPOPMALMOHHOE o0ecredyeHUe ISl TPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAlUN
OcHoOBHBbIE YYeOHbIe U3TAHUSA
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