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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 cnenmansHocTH23.02.01 Opranusanus nepeBo3oK U ynpaBieHUE Ha
TpaHcnopre (10 BUAAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:

YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOEHHS Y4e0HOM TUCUMIIJIMHBI:

B pesynpraTe oOCBOEHHMS Y4eOHOM MMCIUIUIMHBI OOYYalOIIMICS OJDKEH
JNOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHBIE!

- OCO3HAaHHE OOYYalOIUMHCS POCCUKWCKOW TpakJIaHCKOW HIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UILUM JIMYHOCTH HA OCHOBE JYyXOBHO-
HPABCTBEHHBIX LEHHOCTEW HapoaoB Poccuiickonn ®denepanun, HUCTOPUUYECKUX U
HallMOHAJIBHO-KYJIbTYPHBIX ~ Tpagului, (QOpMHUpOBAHME CHUCTEMBl  3HAUYUMBIX
LIEHHOCTHO-CMBICIIOBBIX ~ YCTAHOBOK,  @HTUKOPPYMNIMOHHOTO  MHUPOBO33pPEHMUS,
MIPaBOCO3HAHUS, IKOJIOTHUUECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTH
YKU3HCHHBIC TIJIaHBbI;

- c(hOpMHUPOBAHHOCTH TMPEJICTABIICHUI O MaTeMaTUKE KaK YHHBEPCAIbHOM
SI3bIKE HAYKHU, CPEACTBE MOJICIUPOBAHUS SIBICHUW U MPOIECCOB, UICIX U METOJax
MaTEeMaTHKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeues0OBEYeCKOM
KYJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTHUYCCKUX UCH;

— Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUSI, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHUYECKON KYJIbTYPhI, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
U1 Oyayien nmpodhecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJIKEHUST 00pa30BaHMS U
caMm000pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MMOBCEIHEBHOM >KU3HHU, ]I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCUUILINH U
JTUCITUTUTMH TTPO(PECCUOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyIoUX YriIyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKHY;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0oOOpa30BaHMIO, HA TPOTSHKEHUU BCEW JKU3HU; CO3HATEIHLHOE OTHOIICHHE K
HETIPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHIHOM mpodeccuoHaabHON |
OOIIIECTBEHHOM AEATEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU JESITEIBHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIIEeI0BATENBCKON, TPOCKTHOM
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 1EJeH U pealn3aluu IJIAaHOB JESATEIbHOCTH; BHIOMpATH YCIHEIIHBIC
CTpaTEruu B Pa3INYHbIX CUTYAIUSX;

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

— BJIaJICHUE HABBIKAMH T10O3HABATEJIbHOM, y4EOHO-HCCIIEIOBATEIILCKON U
MPOEKTHOM JEATENBHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHUCKY METOJIOB PEUIEHUS MPAKTUUYECKHUX 3aJ1ad,
MIPUMEHEHUIO Pa3JIMYHbIX METOJOB MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHONW HH(GOPMAIIOHHO-
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, JIOTHYHO U 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
CBOETO0 3HAaHMS W HE3HAHWS, HOBBIX IMO3HABATENBHBIX 3aJa4 WU CPEIACTB JISI UX
JOCTUKEHUS;

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

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHATUSIMHU: OIpEAeIeHHUEe, aKCuoma, Teopema,
CJIEICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTebCTBO, PAaBHOCUIIbHBIE (DOPMYITHUPOBKY;
yMeHue (GopMyIHpOBaTh 0OOpPAaTHOE W MPOTHUBOMOJIOKHOE YTBEPKIACHUE, TPUBOAUTH
MIPUMEPbl U KOHTPIPUMEPHI, HMCIOJIB30BATh METOJI MAaTEMATHYECKOM WHIYKIIUU;
MPOBOAUThL JIOKA3aTelIbHbIE PACCYXKJECHHUSI TMpPU PEIICHHH 3aJa4d, OILICHUBATH
JIOTUYECKYIO MPAaBUILHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>)KECTBAMM; YMEHHUE MCIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHUS PEATBHBIX MPOLECCOB U ABJICHUM W MPU PEIICHUHU 3a]a4, B TOM YHUCJIEC U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUJIOCKOCTH;, YMEHME 3aJaBaTb M OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMU;
UCIOJIb30BaTh Tpadbl IpH pElICHUH 3a/1aY;

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 MOHSATUSMU: HATypalbHOE YKCIIO, IEJI0€ YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, IENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
WCIIOJIb30BaTh; MPU3HAKU JACIIMMOCTH, HAUMEHBIIIHNA 00N AETUTEIh U HAUMEHBIIIEE
olmiee KpaTHOe, airopuT™ EBKkiMga mpu pemieHud 3aj1ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEPUPOBATh TMOHSATUAMHU: CTEIEHb C IEJIbIM
NoKa3arejaeM, KOpPEHb HaTypajbHOW CTENEHH, CTENeHb C palUOHAJIbHBIM
MoKa3arejeM, CTEeNEeHb C JICHCTBUTENIbHBIM  (BELIECTBEHHBIM) IIOKA3aTEJeM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [TPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUII U HEPABEHCTB,
pPaBHOCUJIBHOCTb ~ 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 CHUCTEMBl C TapaMeTpoM; NPUMEHATh YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA pEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad u3
pa3IMYHBIX 00JACTEN HAYKU U PEaIbHOM JKU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKUMsI, KOoMOO3uIusl (QYHKIMM, JTuHeHHas (QYHKIUS, KBaapaTudyHas QyHKIUS,
CTeNEeHHas (YHKUMS C LEJIbIM II0Ka3aTejaeM, TPUTOHOMETPUYECKHE (YHKIIUH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (YHKIMHU, TMOKa3zaTelbHas W Jorapupmuieckas
byHKIMM;, yMEHUE CTPOUTh Trpaduku (QYHKIHM, BBIOIHATH MPeoOpa3oBaHUs
rpa@ukoB (YHKIHI; YMEHHME WCIOJIb30BaTh Trpaduku (PYHKIUN IS U3y4YEHUS
MPOLIECCOB M 3aBUCUMOCTEH IPU PEIIEHUU 3aJad U3 JIPYruX y4eOHBIX MPEIMETOB U
U3 peaNbHOW KU3HU;BBIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEXIY BEIMYWHAMU;
yMEHHE CBOOOJHO OMEpHUPOBATh MOHATHUAMU: YETHOCTh (DYHKIWHU, MEPHUOJUIHOCTD
GyHKIIUM, OTPaHUYEHHOCTh (PYHKIHUHM, MOHOTOHHOCTh (DYHKIHH, OSKCTPEMyM
byHKIIMN, HanOoJIbIlIee U HAUMEHbBIIIEe 3HAUCHNUS (QYHKIIMH Ha TIPOMEXKYTKE; YMEHHUE
MPOBOANTH HCCIeNOBaHHE (DYHKIIMU; YMEHHE HCIIONb30BaTh CBOMCTBA U TpaduKu
GyHKIIUHA IS pelIeHUsT ypaBHEHMM, HEPAaBEHCTB M 3ajJady C IapaMeTpaMu;
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUN ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TeoOMeTpHuecKkas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpUYecKas Mporpeccus; yMeHue 3a7aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE€ C TOMOIIbIO PEKYPPEHTHBIX (OPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUM, IIepBas U BTOpas NMPOU3BOAHAA (YHKIUH, T€OMETPUUYECKUN U
(¢u3nyeckuil CMbICI TNPOU3BOJHOM, NEepBOOOpa3Has, ONPEICIICHHBIM HWHTETpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBbI, IIPOM3BE/ICHUS, YACTHOIO U KOMIIO3ULIMU (PYHKIMHA, HaXOOUTh ypaBHEHUE
KacaTelnbHOM K Trpapuky (yHKIUH; YMEHHE HCHOJIb30BaTh IPOU3BOJHYIO IS
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; MPUBOJMUTH MPUMEPHl MAaTEMATUYECKOTO MOJAEIMPOBAHUS C MOMOIIBIO
g depeHInaIbHbIX YpaBHEHHIH;

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

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeraHa, HauOoJblllee U HauMEHbIIIee 3HAUYEHUs, pa3Max, IUCIEPCHs, CTaHIapTHOE
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 THArPpaMM PACCEUBAHUsS 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 (POPMYIIbI; OLEHUBATH BEPOSITHOCTH PEATIbHBIX COOBITHIA;
YMEHUE ONEpPUpPOBaTh IOHATHAMM: CiIydailHas BEJIMYMHA, PACIPEICICHUE
BEPOSITHOCTEM, MATEMATHYECKOE OXKHUAAHKE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHE
CllydailHON BeNWYUHBI, (YHKIUM pacCHpeleeHus W IUIOTHOCTH PAaBHOMEPHOIO,
[I0Ka3aTeJIbHOIO U HOPMAJIBHOTO PAaCIpENCIICHUN; YMEHHE HCIIOJIb30BaTh CBOMCTBA
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 SBJICHUSIX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHATHSMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKAW yTOJI, IBYTPAHHBIMA YroJ, TPEXTPAHHBINA yroJ,
NepeceKaroIrecs, MapajjiesIbHbIE U CKpEIIMBAIOIIMECs NPsSMbIE, apauIeIbHOCTh U
NEPHEHANKYJISPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi MEXAY MPSAMBbIMU, YIOJ 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 MHOTOIPaHHWKA, IMPaBUJIbHBIII MHOTIOIPaHHUK, MpH3Ma,
nupaMuja, (urypa M TOBEPXHOCTh BpalllEHUs, UWIMHIpP, KOHYC, miap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M LWIMHIAPA, MapajuieIbHbIE OCH WM
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacarowascs cgepbl, LHUIMHAPA, 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
(bopMyIUPOBaTh ONPEACIICHHS N3y4aeMbIX (DUTYpP, BBIABUTATh TUIIOTE3bI 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: IUIOMIAAb (DUTYPBI, 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 TMapajulesienuie/a, mupamMuibl, PU3Mbl, TUIUHIpA, KOHYyca, 11apa;
YMEHHUE HAXOIUTh OTHOIIIEHNE 00EMOB MTOT00HBIX (DUTYD;

16) ymenue cBOOOJHO ONMEPUPOBATH MOHSITUSIMU: JIBUKECHHUE, MapasiiebHBIMN
MepeHOC, CUMMETPHUSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
1mo100us1, Mo100HbIE PUTYPHI; YMEHHE PACIIO3HABATH PABHbBIC U MOI00HBIE (PUTYPHI, B
TOM 4YHCIIE B TMPUPOAE, MCKYCCTBE, apXUTEKType; YMEHHE HCIIOJIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, YTOJ,
Iomaas, 00bEeM) MpU pEHIeHUH 3ajady W3 APYTHX YYEOHBIX NPEIMETOB U U3
peanbHOM KU3HU;

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 TMPOU3BEIACHUE, YIroJl MEXAy BEKTOpaMH; YMEHHE
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 MoaenMpoBaTh peajdbHbIC CHUTyalluM Ha S3bIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHIO
3aJlauu, UCCJIENA0BATh TOCTPOCHHBIE MOJICIHN C MCIOIh30BAaHUEM arrapara aareophl,
HMHTEPIPETUPOBATh MOJYUYEHHBIA pE3yJIbTaT; CTPOUTh MAaTeMaTHYECKHE MOJIEIU 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
aHajau3a, B TOM YHCJI€ COLUAIbBHOOKOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

19) ymenue BbIOMpaTh MOAXOIAIINN METO JAJIsl PELICHUsI 3a]]a4; TTOHUMAaHHE
3HAYMMOCTH MAaT€MaTUKU B W3YyUYECHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUW; YMEHHUE paclio3HaBaTh NPOSBJICHHUE 3aKOHOB MAaTEMaTHMKU B MCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEMAaTUYECKON HAYKHU.

Ilpogheccuonanvnaananpasnennocmsyueonou OUCUUNTIUHDL
«Mamemamuka»o0ecrieunBaeTCANOCPEACTBOMPEIICHUA3a/1a4,CBA3aHHBIXCITPUMEHE
HUEMMAaTEMaTHKUBIIOBCETHEBHOWKN3HUHUICSITEIIBHOCTUTIPOPECCHOHAIA.

[IpencraBnenns 00 OCHOBHBIX U CBSI3aHHBIX C HUMHU TOHSTHSX, U3yYaeMbIX B
paMKax
Kypca:uuciie(BeJIMYUHE ),pPABEHCTBE, HEPABEHCTBRE,(MATEMATUYECKOM )OTHOLIIEHUH, YHC
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JT0BOM(apru(PMETHUECKOM) U alreOpandeckoM BhIpaKeHHH, (OpMyJie, TOXKIECTBE,
YPaBHEHUH,
CUCTEMEypaBHEHUHUHEPABEHCTB, D yHKIINH, rpaduKePyHKIIUN,[€OMETPUIECKUX PUTYDP
aXHAIUIOCKOCTH M B TPOCTPAHCTBE, 3JEMEHTaX KOMOWHATOPHUKH, CTATUCTUKU U
TEOPHUH BEPOSTHOCTEHHEOOXOIUMBIKAKIOMYCIICIIHAIIUACTY.

Y cBoeHne0000IEHHOr0AITOpUTMAPEICHUSUTIOO0MaTeMaTHUeCcKoi3aaaur(ana
JU3YCIIOBUM, BBISBICHUE OrPAHUYCHUM, ITIOCTAHOBKAa BOIIPOCOB, OIPEAECICHUE
MOCJICOBATEILHOCTUCHCTBUM — JTAllOB BBIYMCICHMH, JIOKa3aTeJbCTBA HJIH
MIOCTPOCHMUS, poBepKa
MOJTy9YeHHOTOpEe3yJIbTaTa,0(hopMIICHUEHANWIEHHOT OPEIIICHUSIIINOTBETa ) (hOPMHUPOBA
HUCYMEHUSOPUCHTHPOBATHECA B CUTyanud, Iu(QQepeHIMpoBaTh BO3HUKAIOIIHE
po0JIeMbl u
MTOCTABJICHHBIC3aJAUHSBISTIOTCAICTEI000PA30BAHUANHE 00X O IUMBIMUATPUO Y TAMUCTIE
1uanucTa—npodeccuoHana.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI AUCHUIIITUHBI:
MakcumanbHON yueOHOM Harpy3ku oOyuatomierocs: 252 yaca, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydarorierocs: 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 NPoghecCUOHAIbHO-0PUEHMUPOBAHHOE COOePI’CAHUE 16
NPAaKTUYECKHUE 3aHATHS 20
U3 HUX NPOGhecCUoHaNbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE 10

[TpomexxyTouHas aTTectauus B opme:

| cemectp - mpyrue GOpmMbI KOHTPOJS (CpeAHHM O MO TEKYIIMM OIICHKaM
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
napajenenunesna. [locrpoenne ceuennii. Pemmenune 3anay.
Tema 2.3. Copnepxxanue yueOHOIro MaTepuaJa 2
[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 Conep:xanue yueOHOro MaTepuaJia 6 YTBEPKIAEHHOTO
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 IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COEP:KAHUE 2

[IpakTuko- KoopaunatHass miockocTh. BbelunciieHMe pacCTOSHUM M IUIOIIAJed 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 1TPOoM3BOJBHOrO | OmpesielieHne CHUHYca, KOCHHYCA, TAHTCHCA M KOTAaHIeHCa. 3HAKU CHHYCa, KOMIICTCHIIMH B

yria, yncia. Paquannas v | kKocuHyca, TaHTe€HCa M KOTAHTEHCAa IO YETBEPTAM. 3aBHCHUMOCTb MEXKIY COOTBETCTBHH C

rpagycHas Mepa yria CHHYCOM, KOCUHYCOM, TAHI'€HCOM M KOTaHI'€HCOM OJHOI'0 M TOI'O K€ yrja ®Ir'OC cpeanero

Tema 4.2 Coaep:xanue yue0HOro MaTepHaJia 2 obmiero oopasoBaHus,

OcHOBHBIE Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCUHYC, TAaHI'€HC M KOTAHICHC 2 YTBEPKIACHHOIO

TPUTOHOMETPUYECKHUE YIJIOB 0. ¥ - 0.. POpMYIIBI IPUBEIEHUS IIPUKa3OM

TOXKJIECTBA. MunucrepcTBa

CD()pMynH MIPUBEICHUS 06p330BaHI/I${ U HAYKH

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

Cunyc, xocunyc, tanrenc | Cymma um pasHocTh cuHycoB. CymMmMa M pa3HOCTh KocuHycoB. CHHYC U 4 Ne 413

CYMMBEI M DPa3sHOCTH JIBYX | KOCUHYC JABOWHOro yria. ®opmyssl nonoBuHHOro yria. IIpeoOpazoBanus OK-01, OK-02,

YIJI0B CYMMBI TPUTOHOMETPUYECKUX (YHKIMHA B MPOM3BEAECHUE U NPOU3BEICHHS B OK-03, OK-04,

Cunyc u KOCHHYC | cymMMy. BplpakeHne TpUTOHOMETpUYECKMX (DYHKUMHA yepe3 TaHIeHC OK-05, OK-06,

OBOMHOrO yria. @opMyJibl | OJOBHHHOIO apryMeHTa. IIpeobOpazoBanus IIPOCTENIINX OK-07

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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¢GbyHKIMH, X CBOWCTBA 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:xxanue yue0HOro MaTepuaJia 2
Oo6parHsbie Ob6parnble Tpuronomerpudeckue GpyHkun. X cBolcTBa U 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  3amad.ocHoBHI | [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,
[Ipumenenue BeinmosiHeHne pacyeToB € TMOMOIIBI0 KOMIUIEKCHBIX uucesl. [Ipumepsl 2 YTBCPKACHHOT'O
KOMIUIEKCHBIX YHCE MCIIOJIb30BaHUsl KOMIUIEKCHBIX YUCEIl MIPUKA30M
MunucTepcTBa
00pa3oBaHUs U HAYKU
Pa3nea 6. Ilpon3Bognas pyHKIUM, ee IPUMEHEHHE 28 JInynoctHsle,
Tema 6.1 Conep:kanue y4eOHOT0 MaTepuaJia 2 METaNpeIMETHBIE U
[Tonsitne NpOM3BOHOM. OnpeneneHre YMCIOBOW IIOCIENOBATEIILHOCTH M CHOCOOBI €€ 3aJaHMA. 2 IIPEAMETHBIC
dopmyrbl U IpaBUiia CpolicTBa  4HMCIOBBIX IOcienoBaTenpHOCTed.  OmpeneneHue  npenelna KOMIIETCHIINH B
i depeHIpOBaHUS nocJe10BaTeNbHOCTU. Briuncienne npenenos nocienoparenbHoctel. [penen COOTBETCTBHH C
¢byukun Ha OeckoHeuHoctu. [Ipexen ¢yHknuu B Touke. [Ipupamenue ®Ir'OC cpeanero
aprymenrta. llpupamenune ¢yHkuuu. 3agauu, OPUBOJALIME K IOHATHUIO oOuiero o0pas3oBaHus,
npou3BogHo.  OmpeneneHue  OPOU3BOAHOW.  AJTOPUTM  OTBICKaHUS YTBCPXKIACHHOTO
IIPOU3BOJHOU IIPUKA30M
Tema 6.2 Coaep:xxanue yue0HOro MaTepHaJia 2 Munncrepcrsa
[IpousBonHbIe cymmel, | @opmyinsl quddepennuposanus. [pasuna nuddepenunpoBanus 2 00pa3oBaHus U HAYKH
Pa3HOCTH  MPOU3BEICHUS, P® ot 17.05.2012
YaCTHOTO Ne 413
Tema 6.3 Cojep:kaHue yueOHOro MaTepuasa 2 OK-01, OK-02,
[Ipon3sBoHbIe Onpenenenne cnoxHoi ¢yHkumuu. [IpomsBoaHas TPUTOHOMETPUUYECKHX 2 OK-03, OK-04,
TPUTOHOMETPHYECKHX (ynxumit. [IpousBoaHas CI0KHON QYHKIUH OK-05, OK-06,
Gynkmuii.  TIpowmssogHas OK-07
CJIO’)KHOM (DYHKIIMU
Tema 6.4 Coaep:xanue yueOHOTo MaTepHaJia 2
ITonsaTue o | [lonarue nenpepriBHON (yHKIMU. CBoiicTBa HenpepbIBHOW pyHKUIMU. CBA3b 2
HENPEPLIBHOCTH (QYHKIMU. | MEXKIY HENPEpbIBHOCThIO M auddepeHIupyeMocTbi0 (GYHKIUU B TOYKE.
MeTton nHTEpBaIOB AJNTOPUTM pellleHus] HEPaBEHCTB METOJJIOM HHTEPBAJIOB
Tema 6.5 Copnepxanue y4eOHOIro MaTepuaJa 2
I'eomerpruecknii n | 'eomerpuueckuil cMbICI MPOU3BOAHONW (QPYHKIMH — YTJIOBOM Ko3(hduimeHT 2
buznueckuit CMBICII | KacaTeNbHOW K rpaduky ¢GyHKIMH B TOUYKe. YpaBHEHHE KacaTeIbHOH K
MIPOU3BOIHOM rpadpuxky QyHKIMH. AJTOPUTM COCTAaBJICHUS YpaBHEHMsI KacaTeJbHOM K
rpaduxy dynkuun y=f(x)
Tema 6.6 Conep:xaHue yueOHOTro MaTepuaJia 2
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Pusnueckuin cMblca | Pusnyeckuil (MEXaHUYECKHI) CMBICI MTPOU3BOIHON — MTHOBEHHAs! CKOPOCTb 2
MTPOU3BOTHOM B | B MOMEHT BpeMeHH t: v =S’ (1)
podhecCHoHATBEHBIX
3a/1ayax
Tema 6.7 Copnepxxanue yueOHOIo MaTepuasa 4
MoHoTOHHOCTh (QyHKLUH. | Bo3pacranue u yobiBaHue (DYHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHHMS 4
Touku 3xcTpeMyMma ¢byHkuMu 3HaKy Tpou3BOMHOW. [IOHSATHE MPOM3BOJHON BBICIIETO MOPSIKA,

COOTBETCTBUE 3HAKa BTOPOH MPOU3BOAHON BBINYKIOCTH (BOTHYTOCTH)

¢yHkuuu Ha oOTpe3ke. 3agayd Ha MaKCUMyM H MHHUMYM. [lonsarue

ACHUMITOTHI, CIIOCOOBI UX ONpPEETICHUs. ANTOPUTM HCCIeA0BaHU PYHKIUU U

MOCTPOCHUS €€ TrpaduKka ¢ IOMOIIBI0 MPOU3BOAHON. J[poOHO-TUHEHHAS

byHKIMSA
Tema 6.8 Coaep:xanue yueOHOTro MaTepHaJia 4
Hccnenosanne Gpynkuuii u | MccnaenoBanue GyHKIMH HAa MOHOTOHHOCTh U TIOCTPOEHHE TPA(UKOB. 4
MOCTPOEHUE IPAPUKOB
Tema 6.9 Coaep:xanue yue0HOro MaTepHaJia 4
Haubonbmree u | HaxoxaeHrne HauOoIbIIEero 1 HaMMEHbILEro 3HaYeHUI (PYHKIIMM, TOCTpOEHHE 4
HauMEHbIIIee 3Ha4YeHHs | TpadMKOB MHOTOWIECHOB C HCIIOJIB30BAHMEM aIfmapara MaTeMaTHYeCKOro
byHKIIUU aHayM3a
Tema 6.10 IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2
Haxoxnenne Haunmenblee 1 Haubosblee 3Ha4YeHne PYHKIUU 2
ONTUMAJILHOTO pe3yJbTaTa
C TOMOIIBIO ITPOU3BOIHON
B [TPAKTUYECKHX 3aJjauax
Tema 6.11 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
Pemenne 3aga4. | [IpakTuueckoe 3ansitue Ne SIIpousBoaHas GpyHKIMHY, ee TPUMEHEHHE 2
[TpousBonHas  QyHKIUH,
ee NpUMEHEHNe

2 cemecTp

Pasjen 7. MHOrorpaHHMKM M Tejia BpalleHust 36 JlwanocTHBIE,
Tema 7.1 Copnepxanue y4eOHOIro MaTepuaJa 2 MeTaIpeAMETHBIE U
Bepumunsl, pebpa, rpanu | [lonstne wMHOrorpanHuka. FEro sjeMeHTBI: BEpIIMHBI, pebpa, TpaHHU. 2 NpECAMCTHBIC
MHOI'OTpaHHHUKA Jlnaronans. Ceuenrie. Beimykiible ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKHU KOMIIETEHIIUH B
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 2 COOTBETCTBHUH C
IIpu3sma, ee | [lonarue npusmbl. Ee ocHoBaHMs M OOKOBbIE TI'paHU. BpicoTa NPHU3MBI. 2 ®I'OC cpeanero

COCTaBJIAIOIINE, CCUCHHUC.

Hp}IMaH W HAKJIOHHAasA pru3ma. HpaBI/IJ'ILHaH Ipu3ma. Ee ceuenue

oOmrero oOpa3oBaHus,

16




[Ipsamass u npaBuiIbHAsA

IPU3MBI

Tema 7.3 Copnepxxanue yueOHOIro MaTepuaJa

[Tapannenenunern, Ky0. | [Tapamienenunesn, CBOMCTBa NPSIMOYrOJBHOIO —IMapajvieienunena, Kyo.
Ceuenue KyOa, | Ceuenue Kyba, mapayuiesenumena

napajesienumnesa

Tema 7.4 Conep:xaHue yueOHOI0 MaTepUasa

[Tupamuna, ce | [lupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas nupamuja.

COCTaBJISIIOIIME, CEYECHHE.
[IpaBunbHass  mUpamma.
VYceueHHas nupamMuaa

VYceuenHas nupamuia

Tema 7.5

Coaep:xanue yue0HOro MaTepHuaJia

bokoBas u nonHas | [1nomaags OOKOBOM M MOJTHON MTOBEPXHOCTH MPU3MBI, TUPAMUIBI

IIOBEPXHOCTh IIPU3MBI,

M PAMMU/IbI

Tema 7.6 Coaep:xanue yue0HOro MaTepHaJia

Cummetpust B KyOe, | CHMMETpHUSI OTHOCHUTEIILHO TOYKH, MPSIMO#, miaockoctu. CuMmerpusi B Kyoe,
napajulejienunese, napajulejenuese, NpusMe, IupaMuIe

IIpU3Me, NUpamuIe

Tema 7.7 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

[Tpumepsr cummerpuii B | CHMMETpUS B IPUPOJE, APXUTEKTYpEe, TEXHUKE, B OBITY

npodeccun

Tema 7.8 Copepxanue yueOHOIro MaTepuaJa

[IpaBunpHbIE IlonsiTHE  NPaBUIBHOTO  MHOTOIPAHHMKA. CpoiicTBa  NpPaBUIIBHBIX
MHOT'OTpaHHHKH, HX | MHOTOTPAaHHHUKOB

CBOMCTBA

Tema 7.9 Copepxanue y4eOHOIro MaTepuasa

Hununnp, ero | [lununnp u ero snemenTsl. CeueHne NUIMHAPA (MapajuieIbHOE OCHOBAHUIO U
cocrapisitonie. CeueHue | ocu). Pa3BepTka muinHIpa

LWIMH]pA

Tema 7.10 Copnepxanue y4eOHOIro MaTepuaJa

Konyec, ero | Konyc u ero snementsl. CeueHue KoHyca (MapajjieIbHOE OCHOBAHHMIO H
cocrapsgronme. CeueHue | mpoxopsiiee yepe3 BepIInHY), KOHHYeCKue ceueHus. Pa3BepTka KoHyca
KOHYca

Tema 7.11 Copepxxanue yueOHOIro MaTepuaJa

Y ceueHHbIi KOHYC. | YceueHHbIN KOHYC. Ero o6pasyromas u Beicota. CeueHne yCeueHHOTo KOHyca

YTBEPKAECHHOT'O
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012
Ne 413
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Ceuenue YCEUEHHOT0

KOHYyCa

Tema 7.12 Copnepxxanue yueOHOIro MaTepuaJa 2

[lap u cdepa, ux ceuenus | llap u cdhepa. Bzaumuoe pacrnonoxenne chepsl u miockoctd. CevueHue mapa, 2
cepsl

Tema 7.13 Conep:kanue y4eOHOT0 MaTepuaJia 4

[Tonstue 06 o0beme Tena. | [lousitue 00  obbeme Tema. OO6beM Kyba W MPSMOYTOJIBHOTO 4

OTtHo1eHHE 00beMOB | mapayutenenuneaa. O0beM mnpu3Mbl W UIHHApA. OTHOIIEHHE 00BHEMOB

MOT00HBIX TEJ MOTOOHBIX TEJ.

Tema 7.14 Conep:kanue y4eOHOT0 MaTepuaJia 2

O06beMbl  u  momaau | O6beMbl IMpaMuIbl U KoHyca. O0beM mrapa. Ilonaay moBepXHOCTEN Tel 2

MTOBEPXHOCTEN Tel

Tema 7.15 Coaep:xanue yue0HOro MaTepHaJia 2

KombOunanmu KoMOuHanmu reoMmeTpuuecKkux Tei 2

MHOTOTPaHHUKOB U TN

BpallleHUs

Tema 7.16 Coaep:xanue yueOHOro MaTepHaJia 2

I'eomeTpuueckue Hcnonbp3oBaHne KOMOMHAIIMN MHOTOTPAHHUKOB M TEJ BPAIICHUS B IPAKTHUKO- 2

KOMOMHAIMK Ha NPAKTUKE | OPUEHTHPOBAHHBIX 3aa4ax

Tema 7.17 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2

Pemenue 3agad. | [IpakTuyeckoe 3ansaTHe Ne 6MHOIOrpaHHUKH U Tella BpaIlleHUs 2

MHoOrorpaHHMkKl H# Tena

BpalllCHUs

Pasnen 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 12 JInuHOCTHBIE,

Tema 8.1 Copepxanue y4eOHOIro MaTepuaJa 2 MeTaIpeAMETHbIE U

ITepBooOpasHas (QyHKumM. | 3amaya O BOCCTAHOBICHHUHM 3aKOHA JBW)KCHHS [0 HM3BECTHOW CKOPOCTH. 2 IIPEIMETHBIC

[TpaBuna HaxoxaeHus | [lonstue wuHTerpupoBanus. (O3HAaKOMJIEHME C TIOHATHEM MHTErpaja u KOMIIETCHIIMH B

epBOOOPA3HBIX nepBooOpazHoit s ¢ynkumm  y=f(x). Pemenue 3amau Ha CBS3b COOTBETCTBUHU C
NepBOOOPA3HOM U ee MPOU3BOAHOM, BHIUMCIIEHUE TIEPBOOOPA3HON [Tl TaHHOH ®I'OC cpennero
byakuun. Tabmuma dbopmyn st HaXOXKIAEHUs TMepBOoOpazHbIX. M3ydeHue obmrero oopa3oBaHus,
IpaBUJIa BEIYUCIIEHUS TEPBOOOPA3HOM YTBCPXKIACHHOTO

Tema 8.2 Copnepxanue y4eOHOIro MaTepuaJa 2 [IPHKa3OM

IInomans KpUBOIMHEWHOW | 3amaun, NPUBOMAIINE K MMOHITHIO ONPENEICHHOTO HHTETPajia — O BEIYUCICHUH 2 Munncrepcra

Tpalenuu. @opmyia | IOMAAM KPUBOJIMHEHHOW Tpameuuu, O ImepeMenieHud Touku. [loHarue 00pa3oBaHis 1 HAyKH

Herorona — JleniOamma

ONPENENEHHOTO HHTErpaa. ['eomerpuyeckuit u (uU3NUECKUNH CMBICIT

omnpenenenHoro uHterpaita. ®opmyna Hetorona— JleitOnuia

P® or 17.05.2012
Ne 413
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Tema 8.3 Copnepxxanue y4yeOHOIro MmarepuaJia 2
Heonpenenennsrit u | [londarue HeonmpeAeIeHHOTO UHTErpalia 2
OINPEJIETICHHBIM HHTETPaJIbI
Tewma 8.4 Conep:kanue y4eOHOT0 MaTepuaJia 2
ITonsTne 00 | ['eoMeTpuUeCcKHii CMBICI OIPEICICHHOIO HHTErpaia 2
OIpeIeICHHOM HWHTErpaie
Kak iouaau
KPUBOJIMHEWHOW Tparneuu
Tema 8.5 IIpodeccnoHATBHO-0PHEHTHPOBAHHOE COACPKAHUE 2
OnpeneneHublil uHTErpan | 'eomerpudeckuii cMbICI ompeeiieHHoro murerpana. ®opmymna HeroroHa - 2
B JKU3HH JleitOnuna. Pemienue 3amad Ha TpPUMEHEHUE WHTErpana AJisi BBIYUCICHHS

bu3nYeCKUX BENWYHH U TUIOMIA 1]
Tema 8.6 IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2
Pemenue 3a1a4. | [IpakTuyeckoe 3ansitue Ne 7IlepBooOpasHas GyHKIMH, €€ TPUMEHEHUE 2
[lepBooOpaznas QyHKIUH,
ee MPUMEHEHNE
Pa3nes 9.Crenenu u kopHu. CreneHHas QyHKIus 14 JInaHoCTHBIE,
Tema 9.1 Copnepxanue yueOHOIro MaTepuasia 2 MeTalpeAMETHBIE U
Crenennas QyHkuus, ee | [TonsTre KOpPHSI N-0i CTENeHH U3 AeUCTBUTENBHOTO yucia. OyHKIUU y = Vx 2 NpEAMCTHBIC
CBOMCTBA ux cBoiicTBa 1 rpaduku. CBOIICTBa KOPHS N-0i1 cTENEeHU KOMIICTCHITMH B
Tema 9.2 Conep:kaHue y4eGHOr0 MaTepuaJjia 2 COOTBETCTBHH C
[TpeodOpazoBaHue [Tpeobpa3zoBaHre HPPATUOHATBHBIX BBIPAKECHUI 2 PT'OC cpennero
BBIPA)KEHUI C KOPHAMM N- oburero obpasoBanus,
OM CTEIEeHU YTBEPKACHHOIO
Tema 9.3 Conep:xanne yueGHOro MaTepuaJia 4 prKasom
CpoiictBa  creneHn ¢ | [lonathe cremeHd ¢ JOOBIM PalMOHANBHBIM MoOKazaTeneM. CTeleHHbIe 4 MunucrepcTsa
PalMOHATBLHBIM (yHKIMY, HX cBOMCTBA U rpaduKu obpasoBanns u HayKn
JEeHCTBUTELHBIM P® or 17.05.2012
MOKA3aTeISIMH No 413
Tema 9.4 Conep:xanue yueOHOTo MaTepHaJia 4 OK-01, OK-02,
Pemenue PaBHOCHIIBHOCTh MppAIMOHANBHBIX YpAaBHEHUN W HEpaBeHCTB. MeToabl uX 4 OK-03, OK-04,
HPPAIMOHATTLHBIX perreHus. Penienrne uppanmoHaabHBIX YPaBHCHHUA U HEPABCHCTB OK-05, OK-07
ypaBHEHUH U HEPABEHCTB
Tema 9.5 Conep:xanue yueOHOro MaTepuaJia 2
Crenenu u KopHU. | Onpenenenue creneHHod ¢yHkuuu. Mcnonb3oBaHWe €€ CBOMCTB IpH 2

CrenenHas GyHKIUSA

pElICHUH YPAaBHEHU U HEPABEHCTB

19




Paznen 10. [loka3aTeabHas pyHknus 16 JInuHoCTHBIE,
Tema 10.1 METAIPEIMETHBIE U
[okazarenvhas Qyukums, | CogepkaHue y4eGHOI0 MaTepHaia 6 IPEIMETHbIC
€€ CBOICTBa CreneHs ¢ NPOU3BOJIbHBIM IOECUCTBUTEILHBIM ITOKA3aTEIIEM. OHpe,Z[eJ'ICHI/Ie 6 KOMIICTCHIIUHU B
noka3aTteabHOH (yHKIMH, ee cBoiicTBa © TIpaduK. 3HAKOMCTBO C COOTBETCTBHH C
NPUMEHEHUEM  II0Ka3aTelbHOM  (yHKUMM. PelleHMe  IOKa3aTelbHBIX ®I'OC cpennero
ypaBHEHUU (QYHKIIMOHAIBLHO-TPa(QHIECKUM METOJIOM o0miero o0pa3oBaHus,
Tema 10.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 YTBEPIKIACHHOTO
Pemenne mnokasarenbHbIX | PerieHne moKa3aTeNIbHBIX YpPaBHCHHH METOJIOM ypaBHHBAHHS IOKAa3aTelCH, 4 IIPUKAa30M
YPaBHEHHUH U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW IEPEMEHHOH, (DYHKIIMOHAIBHO-TPaPUICCKIM Munncrepcrsa
METOOM. PelieHne 1mokasaTenbHbIX HEPABEHCTB 00pa3oBaHNUsl M HAYKH
Tema 10.3 Coaeprxanue yuyeOHOIro MaTepuasia 4 P® ot 17.05.2012
CucreMbl noOKasaTelbHBIX | PerieHne cucTeM moka3aTeabHbIX YpaBHCHUN 4 Ne 413
ypaBHEHUH
Tema 10.4 Coaep:xanue yueOHOro MaTepHaJia 2
Pemenue 3agad. | [lpakTudeckoe 3ansaTue Ne 8 [lokazarenpHas QyHKIHSA 2
ITokazarenbHast QyHKIUS
Pa3nea 11. Jlorapudmsl. JJorapupmuyeckas pyHkuus 22 JInaHoCTHBIE,
Tema 11.1 Coaep:xanue yueOHOro MaTepHaJia 4 METaNpeIMETHBIE U
Jlorapupm guciaa. | Jlorapudm uncna. JlecATHIHBIN U HATYPAIBHBINA JOTapH(MBI, YHCIIO € 4 IIPEIMETHBIC
Jecaruunsiit 51 KOMIIETEHIIUU B
HaTYpaJbHBIN JOTapr(MEI, COOTBETCTBHH C
YHCIIO € ®I'OC cpennero
Tema 11.2 Copep:xaHue yueOHOro MaTepuaa 4 obmiero o6pa3oBaHus,
CoiicTBa norapudmos. Cgoiictpa norapugmon. Onepanus JorapuGMUpoBaHUs 4 YTBCPAKACHHOT'O
Onepanus MIPUKA30M
sorapu(pMUpOBaHUS MunucrepcTBa
Tema 11.3 Coaepxxanue yuyeOHOro MaTepuasa 2 00pa3oBaHus U HAYKH
Jlorapudmuueckas Jlorapudmuueckas GyHKIMS U €€ CBOMCTBA 2 P® or 17.05.2012
GbyHKIMSI, €€ CBOMCTBA Ne 413
Tema 11.4 Copnepxanue y4eOHOIo MaTepuasa 4
Pemenue [Tonsitue norapudpmuyeckoro ypaBHeHHs. Onepaius noTeHuupoBanus. Tpu 4
JorapupMHUUECKUX OCHOBHBIX METO/1a PELIEeHUS JIorapu(pMUIECKUX YpaBHEHUN: (PyHKIIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpaMuecKuii, METOJl MOTCHIIMPOBAHUS, METO/] BBEICHHS HOBOM NIEPEMEHHOIA.
Jlorapudmuaeckue HepaBeHCTBA
Tema 11.5 Copepxxanue yueOHOIro MaTepuaJa 4
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Cucremsl Anroputm peuieHus CHUCTEMBI YpaBHEHUM. PaBHOCHIIBHOCTB 4

JorapupMUUECKUX JOrapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB

YpaBHEHUN

Tema 11.6 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 2

Jlorapu¢wmsl B ipupoae 1 | [Ipumenenune sorapudma. Jlorapupmuueckas coumpaib B mpupone. Ee 2

TEXHUKE MaTeMaTHYeCKUe CBOICTBa

Tema 11.7 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJIeP/KAHME 2

Pemenue 3anad. | [Ipakrtudeckoe 3ansaTue Ne 9 Jlorapudwmer. Jlorapudpmudeckas hyHKIHs 2

Jlorapugmel.

Jlorapudmuaeckas

byHKIUS

Pasznen 12.MHoskecTBa. DJjieMeHTHI Teopuu rpagos 8 JInuHoCTHBIE,

Tema 12.1 Copneprxanue yuyeOHOro MaTepuasa 2 MeTaIpeAMETHBIE U

MHuoskecTBa [Tonsitue MmuoxectBa. [lonmMuoxkecTBo. Oniepanyy ¢ MHOKECTBAMHU 2 NpeIMCTHBIC

Tema 12.2 Coaep:xanue yueOHOro MaTepHaJia 2 KOMIIETCHIINH B

Omneparuu ¢ Orneparuu ¢ MHOXKECTBaMU. PerieHne npukiiaiHbIX 3a1a4d 2 COOTBCTCTBHH C

MHOYKECTBAMH ®I'OC cpennero

Tema 12.3 Conep:xanue yueOHOTro MaTepHaJia 2 obmuiero oOpasoBaHusl,

I'padmr ITonsitue rpada. Cesa3ubIM rpad, AepeBo, UK Ipad HA MITOCKOCTH 2 YTBEPKACHHOIO

Tema 12.4 Coaepxanue y4e0HOro MaTepuajia 2 HIPUKa30M

Penrenne 3agad. | Onepanuu ¢ MHokecTBaMu. ONMCaHHe pealbHBIX CUTYalMi C MOMOLIBIO 2 Munucrepersa

MmuosxectBa, I'padpl 1 ux | MHOXecTB. [IpuMeHeHne rpad)oB K PEHICHHIO 337124 00pa3oBaHus 1 HAYKH

pUMEHEHNUe P® or 17.05.2012
Ne 413

Pa3nes 13. Jy1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOATHOCTE 14 JImunocTtHbIE,

Tema 13.1 Copnepxxanue yueOHOIro MaTepuaJia 2 METaNpeIMETHBIE U

OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeNIeHHs, COUETaHUS 2 IIPEIMETHBIC

KOMOWHATOPUKH KOMIIETEHIINH B

Tema 13.2 Copepxanue yueOHOIro MaTepuasa 2 COOTBETCTBUU C

CoOsbiTHE, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOATHOCTH CYyMMBbI 2 ®I'OC cpennero

coOpiTHA. CroxkeHue U | cOOBbITHH. YCIIOBHAs BEPOSITHOCTh. 3aBUCHMbIC M HE3aBHCHUMBIC COOBITHSI. ob1ero 0bpasoBaHus,

YMHOKEHHE BEpOATHOCTEN | Teopembl 0 BEPOSTHOCTH MPOU3BEICHUS COOBITHIA. YTBCPKICHHOIO

Tema 13.3 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJICP/KAHME 2 [IPHKa3OM

BepositHOCTB B | OTHOCHTENBHAS ~ YacTOTa  COOBITHS, CBOHCTBO €€  YCTOWYMBOCTH. 2 MunucrepcTsa

npo¢eCcCHOHATBHBIX CraTtuctudeckoe onpezeneHue BepossTHOCTH. OIieHKa BEpOSTHOCTH COOBITHS 00pa3oBaHNs ¥ HAYKH

3ajadax P® or 17.05.2012

21




Tema 13.4 Copnepxxanue y4yeOHOIro MmarepuaJia 2 Ne 413

JluckperHas  ciay4aiiHas | Buasl  cyvaiiHbIX  BenmuumH.  OnpeneneHWe  AWCKPETHOW — CciydaitHOW 2

BEJINYKHA, 3aKOH €€ | BEJIMUMHBI. 3aKOH pacHpelesIeHus AMCKPETHOM cilydaiiHOM BenuuuHbl. Ee

pacnpeeseHus YHCJIOBBIE XapaKTEPUCTUKU

Tema 13.5 Coaepxxanue yueOHOIo MaTepuaJa 2

3agaun  MareMaTuueckou | Bapmanmonssiit psa. Ilomuron wactor u ructorpamma. CTaTUCTHYECKHE 2

CTaTUCTUKH XapaKTEPUCTHKH psiia HAOMI0IaeMbIX JaHHBIX

Tema 13.6 Conep:kanue y4eOHOT0 MaTepuaJia 2

Cocrapnenne Tabmuy W | [lepBuuHas 00paboTKa CTAaTUCTUYECKHMX JaHHBIX. [ padudueckoe HxX 2

JyarpamMm Ha IIPaKTUKE npencraBieHue. HaxoxIeHue CpeaHMX XapaKTepUCTHK, HaOII0AaeMbIX
JTAHHBIX

Tewma 13.7 Coaep:xanue yueOHOTro MaTepHaJia 2

Pemenue 3agay. | [IpakTnyeckoe 3ansaTHe Ne 10 DneMeHTs! KOMOMHATOPUKH, CTAaTUCTUKHU U 2

DeMEeHTbI TEOpUU BEPOSATHOCTEN

KOMOWHATOPHKH,

CTaTUCTUKM U  TEOPUH

BEPOATHOCTEM

Pasnen 14. YpaBHeHusi U HepaBeHCTBA 10 JlnunocTtHbIE,

Tema 14.1 Coaep:xxanue yue0HOro MaTepHaJia 2 METaNnpeIMETHBIE U

PaBHOCHIIBHOCTB PaBHOCunbHOCT ypaBHeHUM U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE 2 IIPEIMETHBIC

YPaBHEHMI U HEPABEHCTB. | TEOPEMbl PAaBHOCHUJIBHBIX MEpPEX0JaX B YPaBHEHUSIX M HepaBeHCTBax. OOuiue KOMIICTCHIIVH B

OOmpe MeTobl pENIeHUsT | METO/Ibl PEIlICHHS YPaBHEHHIA: IEPEX0]] OT PAaBEHCTBA (YHKIMI K PaBEHCTBY COOTBCTCTBHU C
ApryMCHTOB AJ151 MOHOTOHHBIX (pyHKuHﬁ, METOJl pa3J10KEHUA Ha MHOXMTECIIH, dIr'ocC CpEaHCT O
METOJl BBEJICHHsI HOBOM MEPEMEHHON, ()YHKIIMOHAIBHO-TPAPUUECKUIl METO] obmiero o6pa3oBaHus,

Tema 14.2 Copepxanue y4eOHOIro MaTepuasa 2 YTBEPKACHHOIO

I'padnueckuit MeTox | OOmue MeToAbl pEelIeHHs] HEPaBEHCTB: MEpPeXoJ OT CPaBHEHMsI 3HAYCHHM 2 IIPUKa3OM

peLeHus yYpaBHEHUH, | GYHKIUI K CPaBHEHHUIO 3HAYEHHUI apryMEHTOB ISl MOHOTOHHBIX (DYHKIIHA, MunnucrepcTsa

HEPABEHCTB METOJI WHTEpBAJIOB, (yHKIMOHAIbHO-Tpapuueckuii meton. ['padpuueckuii 00pa3oBaHms 1 HAyKH
METOJI PELIEHHS] YPABHEHHUI U HEPABEHCTB P® ot 17.05.2012

Tema 14.3 Conep:xanue yueOHOTro MaTepHaJia 2 Ne 413

VYpaBHenus u HepaBeHCTBa | OnpeneneHue MoayIsi. Packpeite Momysst mo ompeneneHuro. [Ipocreiimme 2 OK-01, OK-02,

C MOZYyJIEM YPaBHEHHS M HEPAaBEHCTBA C MoayJleM. [IpuMeHeHue paBHOCHIBHBIX OK-03, OK-04,
NIEPEX0JI0B B ONPEICTICHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOJYJIEM OK-05, OK-06,

Tema 14.4 Copepxxanue yueOHOIro MaTepuaJa 2 OK-07

VYpaBHEHMS U HEPABEHCTBA | 3HAKOMCTBO C mapamerpoM. [Ipocreiimme ypaBHEeHHS W HEPaBEHCTBA C 2

C rapaMeTpaMu

apaMeTpoM
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Tema 14.5 Copnepxxanue y4yeOHOIro MmarepuaJia 2

Pemenue 3ana4. | OOmme METOIbI PEIICHHs YpaBHEHUH. YPaBHEHHsI 1 HEPABCHCTBA C MOAYJIEM 2

VYpaBHEHUS U HEPABEHCTBA | U C IapaMeTpamMu

IIpomexxyTounasi arrecranusi (JK3amMeH) 12
252

Bcero nmo aucuuninHe:
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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 [IJI1 TPOBEICHUS 3aHATHA JICKIIMOHHOTO THMA, MPaKTUYECKUX
3aHIATHH, B TOM YHCJIE€ TPYIIOBBIX, WHIWBUIYAIbHBIX, MHUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;
- CTICIMAIM3UPOBAaHHAS MEOEIh (CTOJIBI, CTYJIBS IO KOJMYECTBY 00YJaIONNXCs);
- IOCKa yYeHHYeCcKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
o0OecleynBaIIMe TEeMaTUYECKUE 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 ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Marematuka: anrebpa W HayaJia MaTeMaTHYECKOTO aHaju3a,
reomeTpus. Anrebpa W Havajga MaremaTudeckoro a”amm3a. 10-11 kiaccer:
0a30BbIif 1 yriyosnéHHbIN ypoBHU : yueOnuk / 1. A. Anumos, 10. 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 yrayON€HHBINA 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 PROFo6pa3zoBanue : [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 MareMaTuueckoro aHanusa. 10 kmacc: 6a3oBbId 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 MaTEMaTUYECKOIO 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: JIJIsl 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
yrayOn€HHbIN ypOBHU : yueOHUK i o0rieoOpa3oBaTeabHbix opranuzaiuii / 1O.
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 nudpoBoit obpazoBatenbHon cpeast CIIO
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 cipaBounuk o marematuke / C. B. benbix.
— PoctoB-na-[ony : ®enukc, 2013. — 239 ¢. — ISBN 978-5-222-21586-9. —
TekcT : B3JEKTPOHHBIM // DIEKTpOHHBIA pecypc LUdpPoBOl 00pazoBaTeIbHON
cpeasl CITO PROFo6pa3oBanue : [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 : 2neKTpOoHHBINA // 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 marematuke 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
PROFo0pa3oBanue : [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?KOHOMHYECKOT0 M (PU3NYECKOTO XapaKTepa;

19) ymeHue BbIOMpaTh MOAXOMAIMI METOJ JUISL pPELICHMS
3a/1a4M; TOHUMaHNEe 3HAYMMOCTU MaTEeMaTHKU B U3YyYEHUU 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)
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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 6amn) Haitnure npousBogHyto GpyHKMM 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

o1

(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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