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1. MACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTIJIAHBI
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 cnennansHocTH 15.02.14 OcHamieHue cpeicTBaMu aBTOMAaTU3ALMH
TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOJCTB (TI0 OTPACIIAM).

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 CIEAYIOIIHNE PE3YIbTAThI:

JIMYHOCTHBIE!

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

- HajMyue MOTHBalMM K OOYYEHHMI0O M JIMYHOCTHOMY Pa3BUTHIO;
1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX LEHHOCTEW HapoaoB Poccuiickonn ®denepanun, HUCTOPUUYECKUX U
HallMOHAJIBHO-KYJIbTYPHBIX ~ Tpagului, (QOpMHUpOBAHME CHUCTEMBl  3HAUYUMBIX
LIEHHOCTHO-CMBICIIOBBIX ~ YCTAHOBOK,  AHTUKOPPYHIMOHHOTO  MHUPOBO33pEHMUS,
MPaBOCO3HAHUS, YKOJIOTHUUECKONU KYJIbTYPhI, CHIOCOOHOCTH CTAaBUTh LIETU U CTPOUTH
YKU3HCHHBIC TIJIaHBbI;

- c(hOpMHUPOBAHHOCTH TMPEJICTABIICHUI O MaTeMaTUKE KaK YHHBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SBJICHUW U MPOIECCOB, UACSIX M METOAaX
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, KpUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
U1 Oyayien nmpodhecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJIKEHUST 00pa30BaHMS U
caMm000pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYECCKUMHU 3HAHUSMU M YMEHHUSIMH, HEOOXOJAMMBIMH B
MTOBCETHEBHOM >KU3HHU, IS OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUTMH TTPO(PECCUOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyIoUX YriIyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKHY;

— TOTOBHOCTh MW CHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0oOOpa30BaHNIO, Ha MPOTSHKCHUU BCEUW JKW3HU; CO3HATEIIBHOE OTHOIIEHUE K
HETIPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHIHOM mpodeccuoHaabHON |
OOIIIECTBEHHOM AEATEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU AESATEIBbHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU 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  pPECYypChl ISl  JIOCTHXKEHUS
MOCTABJICHHBIX 1EJ€H U pealu3aluu IJIaHOB JESATEIbHOCTU; BHIOMpATh YCIHEUTHBIC
CTpaTEruu B Pa3INYHbIX CUTYAIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOW JEATEIBbHOCTH, YUUTHIBATH MO3UILIUN APYTUX YUYACTHUKOB JESITEIBHOCTH,
3¢ PekTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMH I103HABATEJIbHOM, y4€OHO-HCCIIEIOBATEILCKON U
MPOEKTHOM JEATENBHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOHUCKY METOJIOB PEUIECHUS MPAKTHYECKUX 3a/]ad,
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(pOpMaIIIO, MOTYyYaeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU. YMEHHUE SICHO, JIOTUYHO M TOYHO
M3JIaratb CBOKO TOYKY 3PEHHMS, MCMOJIb30BATh aJ€KBATHBIE SI3BIKOBBIE CPENCTBA; —
BJIQJICHUE HABBIKAMHU TO3HABATEIbHOM pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWW, T'PaHUIL
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;
CIIOCOOHOCTHh BOCITPUHUMATH KPAaCOTy U TAPMOHHUIO MUPA;

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpEACICHUE, aKCHoMma, Teopema,
CJIEICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTebCTBO, PAaBHOCUIIbHBIE (DOPMYITHUPOBKY;
yMeHue (popMyIHpoBaTh 0OpaTHOE W MPOTHUBOTONOKHOE YTBEPIKIACHUE, TPUBOIUTH
MpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BATh METOJI MaTeMaTU4YECKOM WHIYKIINH,
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
ONMCAHUSI PEATbHBIX MPOIECCOB U ABJICHUM W TMPU PEIICHUU 3a]ad, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHITUIMHU: Tpad, CBSI3HBIN rpad, AepeBo, LUK, Tpad
Ha TUJIOCKOCTH;, YMEHME 3aJaBaTb M OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMU;
UCIOJIb30BaTh Tpadbl MpH pElICHUH 3a7aY;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MEepecTaHOBOK; OWHOM HbIOTOHA; yMeHHE NPUMEHSThH
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
HATYpaJbHbIX, IEJNbIX, pPAIUOHAIBHBIX, JCUCTBUTEIBHBIX  YHUCEN, yMEHHE
MCIIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIIHA OOIINI AETUTENb U HAaUMEHBIIIEe
olmiee KpaTHOe, airopuT™ EBKkiMga mpu pemieHud 3aj1ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CTENEHb C UEIbIM
NoKa3arejaeM, KOpPEHb HaTypajbHOW CTENEHH, CTENeHb C palUOHAJIbHBIM
MOKa3aTeleM, CTENeHb C JIEHCTBUTENBHBIM (BELIECTBEHHBIM) IIOKA3aTEleM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [TPOU3BOJIBHOTO YUCIIA;

7) yMEHHE ONEepuUpoBaTh NOHATHUAMHU:  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUII U HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEPABEHCTB M  CHCTEM,  pallMOHAJbHBIE,
UppalOHAJIBHEIE, MOKa3aTelIbHbIE, CTETICHHBIE, Jgorapudmuueckue,
TPUTOHOMETPUUECKHE YpaBHEHUS, HEPABEHCTBA M CHUCTEMBl; yMEHHE pelaTh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHEMOB; peIiaTh
YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C TMapaMeTpoOM; TNPUMEHATh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA pEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad u3
pa3IMYHBIX 00JaCTel HAYKH U peajbHOM KU3HMU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKUMSI, KOMOO3UIMUS (YyHKIMA, JTuHEHHas (QyHKIuUs, KBajapaTU4Has QyHKIUL,
CTeNEeHHas (YHKUMS C LEJIbIM II0Ka3aTejaeM, TPUTOHOMETPUYECKHE (YHKIIUH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMU, TIOKa3aTelbHas W JorapupmMuyeckas
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;BBIpAXaTh (POpMyIaMH 3aBUCHUMOCTH MEXKIY BEIMYUHAMY,
yMEHHE CBOOOJHO ONEPHUPOBATh MOHATHUAMU: YETHOCTHh (DYHKIIUH, TEPHOAHMYHOCTD
GyHKIIUM, OTPaHUYEHHOCTh (PYHKIHUHM, MOHOTOHHOCTh (DYHKIHH, OSKCTPEMyM
byHKIIMN, HanOoJIbIlIee U HAUMEHbBIIIEe 3HAYCHNUS (QYHKIIMH Ha IPOMEXKYTKE; YMEHHE
MPOBOANTH HCCIeNOBaHHE (DYHKIIMU; YMEHHE HCIIONb30BaTh CBOMCTBA U TpaduKu
GyHKIIUNA 771 pelIeHUs] ypaBHEHMM, HEPAaBEHCTB M 3ajady C IapaMeTpaMu,
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUN ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

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



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTh (DYHKLIMHU, AaCUMITOTHI
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, IIPOU3BEJICHUS, YACTHOIO U KOMIIO3ULMU (PYHKLIMH, HaXOJUTh ypaBHEHUE
KacaTeNnbHOM K Trpapuky (yHKIUH; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO IS
UCCIIEIOBaHUs (DYHKLMH, 11 HAX0XKJIEHUS HAWIy4lIero peuleHusl B MPUKIIAJHbIX, B
TOM YHCJIE COLMATbHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OINpeaeTeHHs
CKOPOCTH M YCKOpPEHHS; HAaXOIUTh IUIOMAAd U 00beMbl (GUTYpP C MOMOUIBIO
WHTErpajia; MPUBOJHUTH MPUMEPHl MATEMAaTHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
g depeHInaIbHbIX YpaBHEHHIH;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3ammucu
KOMIUIEKCHBIX 4uces (reoMeTpuyeckasi, TPUrOHOMETpHUecKas W aireOpauydeckas);
YMETh MPOU3BOAUTH apU(METUUYECKUE MACHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJNTH IIPUMEPBI UCIIOIB30BaHNSI KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO OMEPUPOBATH MOHATHAMH: CpeaHee apu(METUUYECcKoe,
MeraHa, HauOoJblllee U HauMEHbIIee 3HAUCHUs, pa3Max, TUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE JUI1  OINHCAaHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHUEM IpaUyecKux 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 COOBITUIA;
YMEHUE ONEpPUpPOBaTh IOHATHAMM: CiIydailHas BEJIMYMHA, PACIPEICICHUE
BEPOSITHOCTEW, MATEMATHYECKOE OXKUIAHKE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHUE
CllydailHON BeNWYUHBI, (YHKIUM pacCHpeleeHus W IUIOTHOCTH PAaBHOMEPHOIO,
[I0Ka3aTeJIbHOIO U HOPMAJIBHOI'O PAaCIpENCIICHUN; YMEHHE HCIIO0Ib30BaTh CBOKCTBA
W3YYEHHBIX paclpeiesIeHU I PEeLICHHs 3a]1a4; 3HAKOMCTBO C NMOHSATHSMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOYHBIX UCCIIEI0BAaHUM; YMEHNUE TPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHATHSMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKAM yroJl, IBYTPAHHBINA YroJ, TPEXTPAHHBIA yTOJI,
NepeceKaroIrecs, MapajjiesIbHbIE U CKpEIIMBAIOIIMECs NPsSMbIE, apauIeIbHOCTh U
MEPHEHANKYJIAPHOCTh MPSAMBIX U MJIOCKOCTEH, Yrosl MEXIy MPSMBIMHU, YTOI MEXIY
NpsMOMl U TUIOCKOCTBIO, YTOJ MEXIY IUJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh MpU
pEelIeHUH 3aJa4 M3y4YeHHbIe (DAKTHI M TEOPEMBbI MIAHUMETPUU;, YMEHHE OLIEHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHPE;yMEHHE OINEpPUpPOBaTh MOHITHIMHU:
MHOTOIPAHHHMK, CEYEHHWE MHOTOIPAaHHUKA, IMPaBUJIbHBIII MHOTIOIPAHHMK, I[pU3Ma,
nupaMuja, (urypa M TOBEPXHOCTh BpalllEHUs, UWIMHIpP, KOHYC, miap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEUEHUs KOHYCa M LWIMHAPA, MapaUIEIbHBIE 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 TMOMOIIbIO BJIEKTPOHHBIX
CPElICTB; YMEHHE MPUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CaMOCTOSTEIBHO
(bopMyIMpOBaTh ONPEACIICHUS U3ydaeMblX (GUTYp, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TPU3HAKAX T€OMETPUYECKUX (GUryp, 0OOCHOBBIBATH WJIM ONPOBEpPraTh MX; YMEHHUE
OPOBOJUTH KJIacCUpUKALMIO (QUIYp 1O pa3IUYHbIM NpPHU3HAKAM, BBITOJHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO ONEPUPOBATH MOHSTHAMU: IUIOMIAAb (DUTYpPBI, 00bEM
buryphl, BeTUYMHA yTJa, PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE MEXIY
MPSAMBIMH, PACCTOSTHHE MEXAY IUIOCKOCTSAMH, TIUIOManAs chephl, IUIomaab
MOBEPXHOCTU  MHUPAMUIBI, TPU3MBL, KOHycCa, LWIAHApPA, O00beM  KyoOa,
MPSIMOYTOJILHOTO TMapajulesienunesa, MupaMuiabl, TPU3MbL, UIMHIpPA, KOHYCa, 11apa;
YMEHHUE HAXOIUTh OTHOIIIEHNE 00EMOB MTOT00HBIX (DUTYD;

16) ymenue cBOOOJHO ONEPUPOBATH MOHSTUSMU: JIBUKCHHUE, MapalIeIbHbIN
MepeHOC, CUMMETPHUSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
1mo00us1, mo100HbIe PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC U MOJA00HBIE PUTYPHI, B
TOM 4YHCIIE B TMPUPOAE, MCKYCCTBE, apXUTEKType; YMEHHE HCIIOJIb30BaTh
Tr€OMETPUYECKUE OTHOIIEHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUITMHA, YTOJ,
oAb, 00bEeM) MpU pEHIeHUH 3a/ady W3 APYIHMX YYEOHBIX MPEIMETOB U U3
peanbHOM KU3HU;

17) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMH: TMPSAMOYTOJbHAS CHCTEMaA
KOOPAMHAT, BEKTOp, KOOPJUHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOMU3BEJEHUE BEKTOpa Ha YMCIIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJIsipHOE
MPOU3BEJCHUE, BEKTOPHOE NPOU3BEACHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
HCIIOJB30BaTh BEKTOPHBIM U KOOPJAWHATHBIA METOJ| JJIsl PEIICHUS TE€OMETPUUECKUX
3a/1a4 W 3a7a4 JPYrux y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpuiia 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
3aJlayu, UCCJIENOBATh TTOCTPOCHHBIE MOJIEIN C UCIIOIB30BAHUEM arrmapara aareopsl,
MHTEPIPETUPOBATh MOJYUYEHHBIA pE3yJbTaT; CTPOUTh MATEMAaTUUYECKHUE MOJEIU C
MIOMONIBI0 TE€OMETPUYECKUX TOHSITUH W BEJIWYWH, pPElIaTh CBA3aHHbIE C HUMH
MPAKTUYECKUE 3aJa4l; COCTABIATH BEPOSITHOCTHYIO MOJIENb U HHTEPIPETHPOBATH
MOJIYYEHHBIA PE3yJIbTaT; PEIIaTh IPUKIIATHBIE 33/1a4l CPEICTBAMU MATEMATUYECKOTO
aHaju3a, B TOM YKCJIE COLUUATbHOAKOHOMHYECKOTO M (PU3NYECKOTO XapaKTeEPa;

19) ymenue BbIOMpaTh MOAXOIAIINN METO JAJIsl PELICHUsI 3a]]a4; TTOHUMAaHHE
3HQYMMOCTH MAaT€MaTUKH B W3YyUYCHHH TPUPOJTHBIX M OOIIECTBEHHBIX IPOIIECCOB U
SIBJICHUW; YMEHHE pacIlO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEMAaTUYECKON HAYKHU.

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

MaxkcumanbHON yueOHOM Harpy3ku oOydatomerocs: 252 yaca, B TOM YHUCIIE:

00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 234 yaca;

camocTosITeNbHas paboTa 00y4daromuxcs 6 4acos.

sK3aMeH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOH JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

MakcumanbHas yueOHasi Harpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 252
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIIUH, YPOKU 214
MPAKTUYECKHUE 3aHSTUS 20
CamocrosiTesibHast paboTa 00y4alOUIUXCs 6
[TpomexxyTouHas aTTectauus B popme: 12

| cemectp - apyrue Gopmbl KOHTPOIS (CpeaHmii Oam Mo TEKYIUM OIICHKAM
yCIIeBaeMOCTH )
Il cemecTp - sK3ameH




2.2 TemaTn4yeckui NJIAH U cofep:kanue ydyeOHou AucuunanabiO/1.03 MaTtemaTuka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JadopaTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuio
o0yuaroierocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BU/bI y4e0HOH paboThl B COOTBETCTBHH C Y4eOHBIM IJIAHOM crnocodcTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 4 MeTanpeaMETHbIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU ITPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. ApupMeTHYEeCKHe OINepalud Ha YHCIOBBIX KOMIICTCHIIMH B
OCBOCHUH MHOKecTBaxX. JleMcTBUs HaJ MOJOKUTEIbHBIMU M OTPULIATEIbHBIMU COOTBETCTBHHU C
cnenquajJbHocTH. Ymcaa | yucnamMu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMH. JISHCTBUS CO ®I'OC cpennero
¥ BbIYHCJICHUS CTETeHSIMH, (POPMYJIbI COKPAIIEHHOTO YMHOKEHHSL. o0miero oOpa3oBaHus,
Tema 1.2 Coaep:xanue yue0HOro MaTepHaJia 6 YTBEPKIAECHHOTO
YpaBHenus U | YpaBHeHus. Buzapl ypaBHeHuil (JuHEiHblE, KBajpaTHbIE, APOOHO- 6 1 [IpUKa3oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHncTBa. (JiMHEiHBIE, Munncrepcra
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEIICHUSI. 00pa3oBaHHs 1 HAYKH
Tema 1.3. Copepxanue yueOHOro MaTepuasa 2 P® ot 17.05.2012 Ne
IHousitue npouenra. | [loustue mnpouenrta. IIpocTeie NpPONEHTHI, pa3HbIE CIOCOOBI HX 2 1 413
IIpouenTHbIC BbIUNCICHHUs.. OCHOBHBIE COOTHOLIEHMS HAa IPOLEHTHBIE DPACUETHI.
BbIYHCJICHHS. Haxoxnenue mnpoueHTa OT 4YHClIa M 4YHMCIa 1O €ro IpOLEHTY.
CocraBieHHEe NPOLEHTHOIO OTHOLICHHS.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 4
IIpouenTHbIC ITpocTeie M ciokHblE NPOLEHTHL.DOpPMyNa HAYMCIEHUS «CIOMXKHBIX 2 1
BbIYHCJICHUS B | IPOLIEHTOB», (pOopMysa MPOCTOrO MPOIEHTHOTro pocta. lIporeHTHbIe
npogeccuoHaIBLHBIX BBIYUCIICHHSI B TPO(ECCHOHANIBHBIX 3a/1a4ax
3ajavax IIpakTnyeckoe 3ansTue Ne 1IIpocToii ¥ CI0XKHBII NPOLEHTHBIH POCT 2 2
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 4
Yucia u BBIYUCIEHHUS. | Bplyucienus W NpeoOpa3oBaHWs. YpPaBHEHHS W HEPABEHCTBA. 2 1
YpaBHeHust U | HaxoxaeHue NpoLeHTa OT YKCciIa M YUCIIa IO €ro MPOLIEHTY.
HepaBeHCTBA. IIpakTuyeckoe 3ansaTe Ne 2 YpaBHEHUS U CHCTEMbl YpPaBHEHMM. 2 2
ITpoueHTsI. HepaBenctBa. Mcnonb3oBaHue CBOMCTB M rpadukoB (YHKIMHA IpH
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Penrenne 3agau.

PELICHUN YPAaBHEHUI U HEPABEHCTB.

Pasznes 2. Kopau, crenenu u jgorapudmel. CTeneHHas, nokasarejbHas M Jorapupmuyeckasi 44

byHkunn

Tema 2.1 CgoiictBa | Conep:xaHue y4eOHOro Mmarepuasa 4

CTeleHu ¢ | Crenenp ¢ NMpOU3BOJIBHBIM JIECHCTBUTENBHBIM INTOKa3zareneM. CBoicTBa 4

PALHMOHAJBHBIM M | CTEIICHU C JCHUCTBUTEIBHBIM ITIOKa3artesneM. [loHATtne cremeHu c

el CTBUTEIbHBIM palMOHalIbHBIM IOKa3zareneM. CBOKCTBA CTENEHU € palMOHAIbHBIM

MOKA3aTeJISAMH. IIOKA3aTEJIEM.

Tema 2.2, Kopuu | Conepxanne yueOHOro marepuaJjia 4

HATYpaJbHOM cTeneHu U3 | [loHsaTre KOpHS n-0¥ CTENEHU U3 AeWCTBUTENbHOrO 4ucia. CBoicTBa 4

YyucJa W HMX CBOMCTBA. | KOpHSA n-oi creneHu. CBs3b KOPHSA N - ¥ CTENICHU W PaIlMOHAIBHON

IIpeodpa3oBanue crenenu. [IpeoOpa3oBanne nppalMOHAIbHBIX BhIPAXKEHUN

BbIPA’KEHHH € KOPHSIMH

N-0il cTeneHn

Tema 2.3. Crenennas | Cogep:kaHue yueOHOro MaTepHaJia 6

¢yHnkuus, ee CBOHCTBA. | CrenenHble GpyHKIUM, MX CBOHCTBA M rpaduku. OYHKIUM y = Vx , ux 6

Pemenne cBoiicTBa M Tpaduku. MppamuoHanbHbIE YpaBHEHUS, COJAEpKaIlIne

HppalMOHAIBbHBIX onuH paaukan. HppanumoHanpHble ypaBHEHHs, cojepxkaiiue Oolee

ypaBHeHH ONHOTO paJuKajla M paguKajlbl C pasHbIMU II0KA3aTEISIMU KOPHSI.
PaBHOCWJIBHOCTh MPPALIMOHAJIBHBIX YpaBHEHUI. MeTo/Ibl MX peleHHUs.

Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8

IokazarenbHas Omnpenenenue noka3aTelbHON (PYHKIIMU U €€ CBOWCTBA. 3HAKOMCTBO C 8

(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTelbHOM (yHKIMM. PerieHue mnokazaTelbHBIX

IlokazarenbHbIE YpPaBHEHUN METOJOM YPAaBHUBAHMS IOKa3aTele, METOJOM BBEICHUS

YPaBHEHHS M | HOBOM  MEepeMeHHOHM, (YHKIHOHAIBHO-TPAQUUECKUM  METOAOM.

HEPaBEeHCTBA Pemenne npocTenmmx noka3areIbHbIX HEPABEHCTB

Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuaia 6

YyHCcaa. CpoiictBa | Jlorapudm umcina. OcHOBHOE  JIorapu(MUYECKOE  TOMKIECTBO. 6

Jorapu¢pmos Brruucnenue norapudma no omnpenenenuto. CpoiicTBa norapu¢pmos.
Hecsatuunble u HaTypaibHble Jorapudmel. [IpaBuna nelicTBuil ¢
aorapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.

Tema 2.6. Conep:xanue yueOHOTro MaTepuaJia 8

Jlorapudmuueckasn Jlorapupmuueckass  ¢yHkuums U ee  cBoiictBa.  IlomsTue 8

(pynkuus, ee cBoicTBa. norapudmuueckoro ypaBHeHusa. Omnepauusi mnoTreHUupoBaHus. Tpu

Jlorapugmunueckne OCHOBHBIX ~ METOJa  pelIeHHs  Jorapu(pMHUUECKUX  YpaBHEHMU:

yYPaBHeHMH, GyHKIIMOHAIbHO-TpaQUUECKUN, METOJ TMOTEHIHMPOBAHUS, METOJ

JImuHOCTHEIE,
METanpeMETHBIE H
MpeAMETHBIC
KOMIIETEHIIUN B
COOTBETCTBHHU C
®I'OC cpennero
obmrero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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HEpaBEeHCTBA BBEJICHUS HOBOM mepemenHol. Ilpocreiimme norapudmuyeckue
HEPABECHCTBA.
Tema 2.7 Jlorapugmsl B | Conep:kanue yueOHOro MaTepuajia 2
NpHUpoJe U TEXHUKE [Tpumenenue snorapudma. Jlorapupmuueckas cnupans B npupoze. Ee 2
MaTEeMaTH4YeCKUe CBOMCTBA
Tema 2.8 Pemenne | Conep:kanue y4eOHOTo MaTepuaJia 6
3ajad. Crenennas, | CternenHas, mokaszarenbHas U Jiorapudpmuueckas QyHKuuu. Pemenue 2
MOKa3aTeJibHast M | yPaBHEHUH U IPOCTEUIINX HEPABCHCTB
JiorapupmuvecKast IIpakTuyeckoe 3anaTue Ne 3liccnenosanne Gpynkuu. [Toctpoenue n 4
byHknmuun npeoOpa3oBaHus rpa@uKoB GYHKIMH C HCHIOJIb30BAHUEM UX CBOMCTB.
Pasznes 3. OcHoBbI TPUTOHOMeTPUHU. TpUroHOMeTpHUYecKHe PYHKIMH 30
Tema 3.1 Coaep:xanue yueOHOTo MaTepHaJia 4
Tpuronomerpnueckne Panuannas mepa yria. IIoBOopoT TOUKM BOKpPYr Hayajla KOOpPAMHAT. 4
pyHKkumnu OnpeneneHue cUHyca, KOCHHYCa, TaHIMe€HCAa W KOTAHI€HCa. 3HAKU
NPOU3BOJIBHOIO yrjia, | cuHyca, KOCHMHYCa, TaHI€HCA W KOTaHI€HCa II0 YETBEPTAM.
qyucjaa 3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTaH€HCOM
OJIHOTO U TOT'O K€ yria
Tema 3.2 OcuHoBHble | Cogep:kaHnue yueOHOT0 MaTepHaJia 6
TPUTOHOMETPHYECKHUE OcCHOBHBIE TPUTOHOMETPUYECKHE TOXIeCTBA. DOPMyNbl CIIOKEHUS. 6
TOK/eCTBAa. CuHyC, KOCHUHYC, TaHT'€HC U KOTAaHI€HC YIJIoB o U — o. Dopmyssl
IIpeoOpa3oBanus npuseneHus. Popmyinsl J1BOHHOTO yriaa. @opmyiibl IOJIOBUHHOIO YITIA.
NpoCTeHIINX [IpeoOpazoBaHne CyMMbl  TPUTOHOMETPHUYECKMX  (YHKIUH B
TPUTOHOMETPHYECKUX npousBezaeHue. [IpeobpazoBanue npou3BeeHUs TPUTOHOMETPHUECKUX
BbIPaKEHM . (GYHKIMH B CyMMYy.
Tema 3.3 Copepxanue yueOHOIro MaTepuasa 6
Tpuronomerpnueckue OO6nacTpb omnpeeneHuss ¥ MHOKECTBO 3HAYEHUI TPUTOHOMETPHUYECKUX 6
(yHKIMH, UX CBOMCTBA M | QYHKITUH. YeETtHOCTS, HEYETHOCTD, [IEPUOAUYHOCTD
rpagpuxku TpUroHoMeTpuueckux pyHkuuid. CBoiicTBa U rpa@uku QyHKUMHA y =
COS X, Y = sin X, y = tg X, y = ctg X. C:xatue u pactskeHue rpadukon
TPUTOHOMETPUUECKUX (PYHKIIHM.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA
Tema 3.4 Oo0Oparnsie | Conep:kanue yueOHOro MaTepuajia 4
TPUTOHOMETPUYeCKHUe ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC UM apKKOTAaHI'eHC YHcIia. 4
$pyHknmun OO6patHble TpuroHoMerpudeckne GyHkuuu. MIx cBOHCTBa U rpaduku.
Tema 3.5 ConeprxaHue y4eOHOro Mmatepuasa 6
Tpuronomerpuyeckue YpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X 6

JIMYHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHILIMH B
COOTBETCTBHUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHUs U HAyKU
P® ot 17.05.2012 Ne
413

JInuHOCTHEIE,
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YPaBHeHUS U
HEPaBEeHCTBA

= a. PemeHue TpPUroHOMETPUUYECKUX YpPAaBHEHUN OCHOBHBIX THIIOB:
IIPOCTEUIINE TPUTOHOMETPUUYECKHE YPaBHEHHUs, CBOAAIIMECT K
KBaJIpaTHbBIM., PELIAEMbIE Pa3JI0KEHUEM HA MHOKUTENH, OJHOPOIHBIE.
IIpocreiinive TPUrOHOMETPUUECKUE HEPABEHCTBA.

MCTAIIPCAMCTHBIC U
MMPpEAMCETHBIC
KOMIICTCHIIMU B
COOTBETCTBHH C

Tema 3.6 Pemenne | Conep:kanue yueOHOro MaTepuajia 4 ®I'OC cpennero
3aaay. OcHoBbl | [IpeoOpazoBanre  TPUTOHOMETPUUYECKHX  BhIpaxkeHUW. Pemrenue 2 o0wero obpazoBanmus,
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPaBEHCTB, B TOM YHCIE C YTBEPKACHHOTO
Tpuronomerpuyeckue WCITOJIb30BAaHUEM CBOMCTB (DYyHKITUN MpHUKa30M
byHkuun IIpakTnyeckoe 3ansaTHe Ne 4OCHOBHBIE NOHATHUS TPUTOHOMETPHH. 2 Munmucrepcrsa

OcCHOBHBIE TPUTOHOMETPHUYECKUE TOXKJISCTBA. Pemrenue 3amgau 06pa30BaHI/Iﬂ " HAYKH
Pa3neu 4. DiieMeHTBI TEOPUH BEePOSITHOCTEH P® ot 17.05.2012 Ne
Tema 4.1 CoObiTre, | Conep:kaHue yueOHOI0 MaTepUasa 8 413
BEPOSITHOCTh COOBITHS. | DIIEMEHTHI KOMOMHATOPHKH (pa3MEIEHHUs, IIEPECTAHOBKH, COYCTAHNU). 8
Cnoxenne u ymHoxeHue | CoObiTus. Buabl coObiTHit. Kiaccudyeckoe omnpenenenne BEpOSITHOCTH
BEpPOSITHOCTEMN coObITHs. TeopeMbl CIOKEeHUs BEpOSITHOCTEH. Y CIOBHASI BEPOSTHOCTb.

3aBUCHMBIE W HE3aBUCHUMBIC COOBITHSA. Teopembl YMHOXKEHUS

BEpOATHOCTEH. BblunciieHne BEpOSTHOCTH COOBITHUS C MPUMEHEHUEM

dopMyn KoMOWHATOpHWKHW. PemeHue 3agad  Ha  KIACCHYECKOE

omnpeieseHue BeposITHOCTU. PellieHne 3a1a4 Ha TEOpPEMbl CI0KEHUS U

YMHO>KEHHS BEPOSITHOCTEH.

2 cemecTp

Tema 4.2 BepositHocTh B | Coaep:xanue yueOHOro MaTepuaJia 6
npo¢ecCHOHATbHBIX IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE
3agavax OtHOcuTeNbHAs YacTOTa COOBITHSA, CBOWCTBO €€ YCTOWYMBOCTH. 4

Craructuueckoe onpenesneHue BepOosATHOCTH. OLEHKa BEPOSITHOCTH

COOBITHS

IIpakTnyeckoe 3amsaTHe Ne SPemieHne mNpakTUYECKMX 3aJad Ha 2

HAXOXJIEHUE BEPOSTHOCTU COOBITUS M  YHUCJIOBBIX XapaKTEPHUCTHUK

JUCKPETHOM CIIy4ailHOM BEJIIMYUHBI.
Paznen S. IlpousBoanasi u nepBooOpasHas yHKuMH 50
Tema 5.1 Conep:xxanue yueOHOro MaTepuaJia 8
IocaenoBaTenbHOCTH. YucnoBble MOCIEIOBATEILHOCTH: OIMpeAeNiEeHUe, CIOCOObl 3aJaHus, 8 JIndHoCTHBIE,
IlonsiTue npenena BUJIbI. AprudmeTrdeckass 1 reoMeTpruecKasl IporpecCuu, UX CYMMEI. MeTanpeaMETHbBIE U

[TocnenoBarenbHOCT, Kak (QYHKIMS HATYpalbHOTO apryMEHTa. MpeAMETHBIE

CyMMupoBaHHE€ TIOCIEIOBATENbHOCTEH. beckoHeuHo Oospiue U
OECKOHEYHO MaJble BEJIMYUHBI. [lonsitue 0 npezene

KOMIICTCHIIMHU B
COOTBCTCTBHHU C
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nocienoBarenbHOCTU. [lonsTie npenena GpyHkuu B Touke. OCHOBHOU ®I'OC cpennero
croco0 BBIYHCIICHHS TpeieoB. [[oHATHE HEOTIPEACIICHHOCTH. obmrero oOpa3oBaHus,
YTBEP)KIECHHOTO
IIPUKA30M
Tema 5.2 IlonsTHe Conep:xanue yueOHOro MaTepuaa 6 MHHHCTEpPCTBA
Npou3BOAHOH. POPMYIIbI | [[pypamenne  apryMeHta. Ilpupamenwe  (QyHKIMH.  3ajaun, 6 o0pa3oBaHUs U HAYKH
U npaBuJIa MPUBOASAIINE K MOHATHIO MPOU3BOAHONW. OmpesesieHne MPOU3BOIHOM. P® ot 17.05.2012 Ne
nuppepennnpoBanus Anroputm OTBICKaHUs IIPOU3BOIHOM. Dopmyisl 413
muddepennupoBanus. [Ipasuna quddepennmnposanus. [IpousBoanbie
BBICHINX TOPSIJIKOB.
Tema 5.3 | Conep:kanue y4eOHOT0 MaTepHuaJia 6
I'eomeTpuyeckui U | 'eomerpuueckuil 1 pu3nuecKuil CMbICI NPOU3BOAHON. OmpeneneHue 6
Ppusnyeckmii CMBICJI | KacaTelbHOU K rpaduky QyHKIUU. ANTOPUTM COCTABIICHUS ypaBHEHUS
NPOM3BOAHOM KacaTenbHON K rpaduky pyHkuun y=f(x).Haxoxnenue ckopoctu s
npoliecca, 3aJaHHOro (popMyIioil U rpaKOM.
Tema 5.4 Ilousitue o | Cogep:kanue yueOHOro MaTepHaJia 8
HENPEPLIBHOCTH [Monstue HenpepbiBHON (yHKIMU. CBONCTBA HENMPEPHIBHON (YHKIIUH. 8
pynxunm. MeTon | Cpg3p, mesky HempepbIBHOCTBIO H AH(QEPEHLUPYEMOCTBIO (YHKLHY
MHTEPBAIOB B TOUKE. AJITOPUTM PeLIeHNs] HEPABEHCTB METOI0M HHTEPBAJIOB.
Tema 5.5. UccaenoBanne | Conep:kanue yueOHOro MaTepuasia
$ynxumii u nocrpoenne Bospactanue u yObiBanue (QYHKIIMH, COOTBETCTBHE BO3PACTaHUS U
rpaguKos. yObIBaHUS (QYHKIMH 3HAKY [POM3BOAHONW. DKCTPEMYM (DYHKIIHMH.
3amaun Ha MaKCHMyM W MHUHUMYM.BBITyKJIOCTB, BOTHYTOCTb, TOYKH
nepernba. AJNTOPUTM HCCIIEAOBAaHUS (QYHKUMU M IOCTPOEHUS €€
rpaduka ¢ mOMOIIBIO0 MPOU3BOTHOM.
Tema 5.6 Haxoxnenne | Conep:kanue yueOHOro MaTepuasia 4
ONTHMAJILHOTO IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIeP:KAHME
pesyabrara ¢ moMomblo | Haumensinee u HauOombiiee 3HaueHue ¢yHkuuu. IIpumenenue 2
MPON3BOIHOM B | IPOM3BOJHON JUIS OTHICKAHWS HAWOOJBIIETO W HAMMEHBIIETro
NPAKTHYECKHUX 3a1a4aX | 3HAUYEHHUI HenpepbIBHON (YHKIIMU HA OTPE3KE.
IpakTnueckoe 3ansitue Ne 6 [TocnenoBarensHocTu. [Tpon3BoiHast. 2
Tema 5.7 Conep:xanue yueOHOTro MaTepuaJia 4
ITepBooGpa3nasn [Tonsstue mnepBooOpa3Hoil W wmHTerpana s ¢GyHKuud y=f(x). 4 JInuHOCTHBIE,
(pynkuun. Heonpenenennwiii uHTerpan. Tabmuna wuHTerpanioB. (CBoiicTBa METaNpEeIMETHBIE U
HeonpenesenHblii HEOIpEeNIEeHHbIX HMHTErpanoB. M3ydyeHue mpaBuiia BBIYUCICHUS MpeIMETHBIC
HUHTerpaJj nepBo0Opa3HOii. BerunciieHre HeolpeIeIeHHBIX HHTETPAJIOB. KOMIIETEHIIUU B
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Tema 5.8 OnpenesieHHbIH

Coaep:xaHue y4eOHOIr0 MaTepuaJia

SN

COOTBCTCTBHUHU C

HHTerpaJl. ®opmyaa | [Tonsatue onpenenéHHOTo HHTErpaga. ['eomeTpudeckuii u GU3NIECKUN 4 ®I'OC cpennero
Hbrorona — Jleii0Huua. | cmpicn  ompeaeneHHoro  uHrerpana.CBoiicTBa  OmNpeaereHHBIX o0rmiero oOpa3oBaHus,
ITnomans UHTErpajoB. Beluucinenue onpeneneHHbIXx HHTErpainos. Popmyna YTBEPKACHHOIO
KPHUBOJHMHEHOU Heiorona — JleitOnuma. Pemenue 3amad Ha NMpUMEHEHUE WHTErpaia IIPUKA30M
Tpaneuum. JUIs BBIYUCIICHUSI IIJIONIA 11 KPUBOJIIMHEHHON Tpanenuu. MunucrepcTBa
Tema 5.9  Pemenne | Conep:kanue yueOHOro MaTepuajia 4 00pa3oBaHUs U HAYKU
sagay. Ilpomssommass u | ®opmynsl u npasuna auddepenuposanus. Vccnenopanue QpyHKIUi 2 P® or 17.05.2012 Ne
nepsoodpa3Hasi C IoMOUIbI0 Ipou3BoaHOW. HauOoispliee M HauMmeHbllIee 3HAYEHUS 413
(pynkuum. dbyakuun. Beraucienue neppoodbpaznoii. [Ipumenenune neppoodpa3Hoit

IIpakTnyeckoe 3ansitue Ne 71lepBooOpasnas u unrerpan. dopmyna 2

Herorona-JleiiOauna.
Pa3nes 6. KoopanHaTsl H BeKTOpSbI B ipocTpaHcTBe. [IpsiMble U IJI0CKOCTH B IPOCTPAHCTBeE. 34
Tema 6.1. OcuHoBHble | Cogep:kaHnue yueOHOT0 MaTepuaJia 6
NMOHATHUS cTepeoMeTpHHu. | OCHOBHBIE TOHSITHUS CTEepeoMeTpud. TOYKH, TpsSMbIE U TUIOCKOCTU 6
Koopaunatel u BeKTOphl | (criocoObl  3amanusi). llpsMoyrombHass cucteMa KOOpDAMHAT 11
B IIPOCTPAHCTBE npoctpancTBe. Bektopbl B mpoctpaHcTBe. Dopmynia paccTOSHUS

MeXy 1ByMs Toukamu. J{muHa BekTopa. Buasl Bekropos. IlocTpoenue

BEKTOpa B cUCTeMe KoopAuHaT. JIMHelHble onepanuu HaJ BEKTOpaMu

(YMHOXX€HHE BEKTOpa Ha YMCIIO, CIIOKEHHE U BBIYUTAHHE BEKTOPOB).

CkansgpHoe mnpousBeneHue BeKTopoB. [lpocreiimme 3agaun B

KOOpJIMHATaX.
Tema 6.2. [Ipsimasi u Copepxanue yueOHOro MaTepuasa 6
IUIOCKOCTH B OcHOBHBIE CBOMCTBA IJIOCKOCTH. B3anMHOE pacrnosokeHue MpsIMbIXB 6
NPOCTPAHCTBeE. npocTtpaHcTse. [lepecekaromuecs, napaielbHbIE U CKPELLMBAIOIINECS

HpsIMBbIE. VYron MEeXy HPSIMBIMU B IIPOCTPAHCTBE.

[TepnieHauKyIApHOCTD MPSAMBIX. Pacnionoxenue NpsmMbIX U IIIOCKOCTEN

B IpocTpaHcTBe.TOoUka TmepecedyeHrss TMpsAMOM U IUIOCKOCTH,

IIPUHAJIEKHOCTh NPSAMOM MIOCKOCTH. OCHOBHBIE NPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copnepxanue y4eOHOIo MaTepuaJa 6
IMapaaseabHoCTH [TapannensHpie mnpsMas ©u  IuockocTh. Ompenenenue. [lpusHak. 6
NPSAMBIX, IPAMON 1 CaoiicTBa. Yron  Mexay = CKpEIIMBAIOIIUMUCA  IPSIMBIMHU. JInaHOCTHBIE,
IUIOCKOCTH, II0cKocTeil | [lapamiensubie  miockoctu. Ompenenenue. [Ipusnak. CaoiicTsa. METaIpeMETHBIE U

[TpunoxeHne BEKTOPHON anreOpbl K PELICHHUIO 337134 Ha MPSIMYI0 U IIpEeIMETHBIE

IUIOCKOCTh B NIPOCTpaHCTBE (MApajuleIbHOCTh JABYX  MPSMBIX,

KOMIICTCHIINU B
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NapaJUIeJIbHOCTh ABYX IUIOCKOCTEH, NapaJUIebHOCTh IPSIMOM U

COOTBCTCTBHUHU C

TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
IlepnieHAUKYISAPHOCTH [leprieHaAuKyIsIpHBIE MIpsIMBIE. [TapamiensHbie MIpsIMBIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMON 1 NEPIEeHIUKYJIApHbIe K IUIocKocTU. llpu3Hak mnepneHauKyIspHOCTH MPUKA30M
IUIOCKOCTH, IJIOCKOCTeN | mpsiMoil U TIocKocTH.[IpuioskeHre BEKTOPHOM anreOphl K pelIeHUIo MunucrepcrBa
3a/1a4 Ha MPSAMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE (IEPIIEHIUKYISIPHOCTD 00pa3oBaHUs U HAYKU
JIBYX MPSAMBIX, MEePIEeHANKYJISIPHOCTh JIBYX IJTIOCKOCTEH, P® ot 17.05.2012 Ne
HEPICHANKYIIIPHOCTD IPSIMOU U TIIIOCKOCTH). 413
Tema 6.5. | Conep:kanue y4eOHOT0 MaTepHuaJia 6
Ilepnenaukyasp u | [lepnennukyisgsp u HakiIOHHas. Teopema O Tpex NEPHEHAMKYJIApax. 6
HakiIoHHasA. Teopema o | Yron Mexay HOpsMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMH.
Tpex nepneHauKyaspax. | J[Byrpanneiii yron. IlepnennukynspHele Imockoctu. PaccrosHus B
J{ByrpaHHbIii yroJ. npoctpancTBe. Ilpunokenne BEKTOpPHON aireOphl K pelIeHHI0 3ahad
Ha NpPAMYI0 M IUIOCKOCTb B IHPOCTPAHCTBE (Yroa MEXIy IBYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMsI IPSIMBIMH, YTOJI MEXAY NPSAMOU U
IIJIOCKOCTBIO)
Tema 6.6. Ilpsavbie u | Cogep:xxanue yueOHOro MaTepHaJia 2
IVIOCKOCTH B | IIpodeccHoOHAIBHO-OPHEHTHPOBAHHOE COJEPIKAHME
NPaKTHYEeCKHX 3a/a4aX | B3aumHOe pacrionokeHue NpsiMbIX B IpocTpaHcTse. [lapamiensHOCTh 2
npsIMON U IJIOCKOCTH, [apajIeIbHOCTD IIJIOCKOCTEM,
MEePIECHANKYJSIPHOCTh ~ ITUIOCKOCTEW. PacmosioxkeHne mnpsmMbeiX U
IUIOCKOCTEH B OKpY’KarolieM Mupe (IpUpoJie, ApXUTEKType, TEXHUKE).
Tema 6.7 Pemenue | Cogep:kanue yueOHOTro MaTepuaJia 4
3ajga4. IIpsimble u | PacrionoxxeHne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsapHOCTh W NapauiebHOCTh NPSMBIX U IUIOCKOCTEH.
" BEKTOPBI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxxeHue U BbIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHMCIO.
KoopauHats! BeKTOpa
IIpakTuyeckoe 3ansitue Ne 8 Koopamnartsl u BektopsLIIpsMbele u 2
IJIOCKOCTH B IIPOCTPAHCTBE.
Paznen 7. MHOrorpaHHUKM M Tejia BpalleHust 30
Tema 7.1 Copepxanue yueOHOro MaTepuaJa 6 JInaHocTHbIE,
MHoOrorpaHHUKH. MHororpaHHuKH - OCHOBHbIE NOHsTHA. [Ipu3Ma (HakiIoOHHAas, nNpsaMas, 6 METanpeAMCETHBIC U
IIpusma, npaBwibHasg) W e€ oneMmeHthl. [lapamenenunen. CaoiicTBa NPEIMCTHBIC

napajuenenumnen, Kyo,

npsMoyrosbHoro napauienenunena. Ky6. Ilupamuna u e€ 3neMeHTsl.

KOMIICTCHIINU B
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nUupamMuaa 1 uxX CCUHCHU s

IIpaBunpHasg nupamuga, €€ CBOWCTBA. YcCedeHHas NUpamMuaa, e€

COOTBCTCTBHUHU C

CBOMCTBA. ®I'OC cpennero
Tema 7.2 Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
HpaBHJIbeIe IImomane IIOBEPXHOCTH MHOTI'OI'PAHHUKOB. HpOCTeﬁmne KOMOMHAIINU 4 YTBEPKACHHOTO
MHOTOTPAHHUKHU B | MHOTOTPAaHHHUKOB. BbIUKCIICHHIE 3]IEMEHTOB IPOCTPAHCTBEHHBIX (PHUTYp MIPUKa30M
KM3HU (p€bpa, nuaronanu, yrisl). [I[paBuibHbIE MHOTOTPAHHUKH. MunucrepcrBa
Tema 7.3 Coaep:xanue yueOHOT0 MaTepHaJia 6 00pa3oBaHus U HAYKH
Huaunap, konye, map u | Humunap, konyc, chepa u map. OCHOBHBIE CBOICTBa MPSIMOTO 6 P® ot 17.05.2012 Ne
MX cedeHHsl KPYrOBOTrO HUIMHPA, MPSIMOTO KPYyroBOro KoHyca. M3obpaskenue Ten 413
BpailleHusi Ha IutockocTH. [IpencraBieHne 00 yced€HHOM KOHYCE.
Ceuenuss koHyca (IapajuleJIbHOE OCHOBAHHMIO M IIPOXOJSLIEE uepe3
BEpILKHY), CEUYCHUS UWINHApa (MapajjieibHO M MEepPHEeHAUKYIIPHO
ocH), ceyeHusix mapa. Pa3Béprka nuiamMHpa 1 KoHyca
Tema 7.4 Coaep:xanue yueOHOro MaTepHaJia 6
IInomanu nmosepxuocrei | [Inomaas moBepxHocTH HuwiIMHApA. [lnomans MOBEepXHOCTH KOHYca, 6
Tes1 BpamieHusa. O0beMbl | yceuéHHOro KoHyca. [lmomanp moBepxHOCTH chepbl W e€ dYacTew.
MHOIOrpaHHMKOB M Tea | O6bembl. OCHOBHBIE MOHATHS U cBoicTBAa. OOBEM MPSAMOYTOJIBHOIO
BpallleHHUsl. napamenenunena. OO0bem kyb6a. OObEMbI TpPSAMOM TNPUIMBI U
muwHapa. O6beMbl nupaMubl U Konyca. O0beM 1mapa.
Tema 7.5 Coaep:xanue yueOHOTro MaTepHaJia 4
IIpumepsbr cumMmerpuii B | [IoHsiTHE O CHUMMETpUUM B TNPOCTPAHCTBE (LIEHTpalbHAas, OCeBasd, 4
npogeccun. 3epkanpHasi).  OOoOlIeHHWe  MpEeACTaBIEHUH O  MPaBUIIbHBIX
MHOTOTpaHHHUKaX (TeTpa’aAp, KyO, OKTadap, MOJAEKadAp, HKOCAdIP).
[Tpumepsl cumMeTpuii B ipodeccun.
Tema 7.6 Copepxanue yueOHOro MmaTepuasa 4
Haxo:xxnenune o0bemoB, | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKaAHUE
Iom@aae moBepxXHOCcTH | MHororpanHuku. Tema u  moBepxHOCcTH  BpaieHus.Ilnomanu 2
MHOIOrPAaHHMKOB M TeJ | moBepxHocTel Ten BpaumieHus. OObeMbl U IUIOHIA[NW [OBEPXHOCTU
BpPAllICHUAAB MHOTOTPAHHUKOB U TEJ BPAILICHUS
npakTuyeckux 3agadyax | [Ipakrunuyeckoe 3ansitue Ne 9MHororpanHuku. Temna U MOBEPXHOCTH 2 JImunocTtHbIE,
BpanieHus. li3amepenus B reomeTpuu. MeTarpeAMETHbIE U
Paznen 8. /IuckperHas ciayyaiiHasi BeJIMYMHA. JJIEMEHTbl MATEMATH4Y€CKON CTATUCTHKH. 12 MPEIMETHBIE
KOMIIETEHIINH B
Tema 8.1 [duckpernas | Cogep:kanue yueOHOro MaTepHaJia 6 COOTBETCTBHH C
CHy‘laﬁHaﬂ BeJINYUHA, CﬂyqaﬁHLIe BEeIUYUHBI. Bumunl cnyqaﬁHHX BEJIMYMH. OnpeﬂeneHHe 6 o10oC CpEaHCTO

3aKO0H €€ pacnpeacjacHus

JUCKPETHOM  CIy4allHOM  BEIWYMHBL. ~ 3aKOH  pacnpelereHus

oOmrero oOpa3oBaHus,
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JUCKPETHOU CIIy4anHON BEJINYMHBI. Ee YHUCIIOBbIE
xapakrepucTuku.IIoHsTHE 0 3aKOHE OOIBIINX YHUCEIL.

Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6
MaTeMaTH4YeCKoM OCHOBHBIC  TIOHATHS  MaTeMaTHYECKOM  CTAaTHUCTHKU.  3ajauu 6
CTATHCTHKH. MaTeMaTudeckoi craructuku. [lepBuyHas oOpaboTKa CTaTUCTHUECKUX
JaHHBIX. YHCIIOBBIE XapaKTEPUCTUKU (T€HEpaidbHas COBOKYITHOCTb,
BEIOOpKa, cpeaHee apudMeTHYecKoe, MojJa, MeauaHa, pa3Max,
nuctiepcusi). [IpencraBnenue manHbpix. PaGora ¢ TabGnumamu,
rpaduKkamMu, TuarpaMMamH.
CamocrositesibHasi pabora oOyuyarommxest Nel IloaroroBka k 6
sK3aMeHy. Pelienne npakTuieckux 3ajau
IIpomexxyTouHasi arrecTanus (IK3aMeH) 12
Bcero nmo gucuuniinHe: 252

YTBEPKAECHHOT'O
IIPUKA30M
MuHucrepcTBa
0o0pa3oBaHus U HAYKU
P® ot 17.05.2012 Ne
413
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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. bammako, M. Y. Marematuka: yueonnk /M. U. bammakos.- 2-e uzn.,
crep.- M.: KHOPYC, 2019.- 394c.- (CIT1O)https://www.book.ru

2.boromonos, H.B., Camoiinenko, I1.M. Matemaruka: yue6nuk mist CITIO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiit, 2019.- 40lc.-
(ITpodeccronanpHoe oOpa3oBanue)https://urait.ru

3. boromonos, H.B. Ilpaktnueckne 3amanus no maremartuke. B 2-x 4.
Y.1: yue6.nocodbue qis CIIO /H.B. boromornos.- 11-e u3zz., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe 00pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg nmo marematuke. B 2-x u.
Y.2: yue6.nocodue mis CIIO /H.B. boromornos.- 11-e u3zz., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe oopa3oBanue). https://urait.ru

5. TyceB, B.A. 'eomerpusi: yueOHOEe moOcoOWEe [JII  CPEIHETO
1poheCCHOHAIBHOTO obOpazoBaHus / B. A.T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-¢ u3m., ucnp. u aomn. — Mocksa: M3naTenscTtBo HOpaiir,
2020. — 280 c. — (IlpodeccuonanpHoe oOpa3oBanue) https://urait.ru
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

JlonoJIHUTeIbHbIE YUeOHbIe H31aHUsA

6. boromosnioB, H. B. Anrebpa u Hauana aHanuza: ydeOHoe mocoOue ist
cpeadero TmpodeccuoHanbHoro oo6pazoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ penieHusiMa B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u gomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 439 c.— (IIpodeccuonanmbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe  TocoOme JuIi  cpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. MaremaTuka: anredpa ¥ Havaja MaTeMaTHYECKOTO aHalM3a, T€OMETpUs
JUTst ipodeccuil U CeMAIbHOCTEN COIMAIbHO-PKOHOMUYEecKoro npodusi/ ['yce
B.A., I'puropses C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHer-pecypcsnl

10.  www.fcior.edu.ru  (PenmepasibHbI  IEHTp  HHPOPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

11.  www.school-collection.edu.ru  (Exunas  xoyiekuus  1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbIli mopTan «Ydeba»: «YpOKm»
(www. uroki. ru)

MeTtoauyeckue yka3aHusi JIE  OOyYalOIIHXCSI MO  OCBOEHHIO
AUCHUTITHHBI

13. Meroanueckne yKazaHUs s OOy4YalONIUXCS TI0  BBITIOJHEHUIO
MPAKTUYECKUX PaOOT.
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https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUYEBHOMW IUCHUATIIINHBI

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

Pe3ysabTarsl 00y4yeHus

DopMbI U METOAbI
KOHTPOJISA
OlleHKHPe3YJIbTATOB
o0yueHust

JIMYHOCTHBIE!

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

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO W JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HapoJaoB Poccuiickon
®denepanny, UCTOPUYECKUX M HALUMOHAIbHO-KYJIBTYPHBIX TpaguLUH,
dbopmupoBaHue CUCTEMBI 3HAUYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYINIMOHHOIO MHMPOBO33pPEHUs, IPABOCO3HAHUA,
AKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTU CTaBUTh I€JIM U CTPOHTH
JKU3HEHHBIE I1JIaHBbI;

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

— TIIOHAMaHWE€ 3HAYMMOCTH MATEMAaTUKH JUIsi  HAy4YHO-
TEXHUYECKOTO  Iporpecca, CHOPMUPOBAHHOCTh  OTHOIIEHUS K
MaTEeMaTHKe KaK K 4YacTH OOIIEYeNIOBEYeCKOW KYJIbTYyphl 4Yepes
3HAKOMCTBO C HUCTOpPUEH  pa3BUTHS  MaTEMAaTHKH, HBOJIOLMEH
MaTeMaTHYCCKUX UJICH;

— PpAa3BUTHE JIOTUYECKOIO MBIIUICHUS, IPOCTPAHCTBEHHOTO

BOOOpa)KE€HUs, aITOPUTMHUUYECKON KYyIbTYpbl, KpUTUUHOCTH MBIIIICHUS
Ha YpoBHEe, HeoOXoaumoMm i Oyaymed npodeccnoHaIbHON
JEeSITEIbHOCTH, JUISl TPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa3oBaHUs;

— OBJAQJCHHE MATEMaTUYECKUMH 3HAaHUAMH M YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOM KH3HHU, UISI OCBOECHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCLUIUIMH MPO(eCcCHOHATBHOTO
LUKJIa, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4eckKoi MOJATrOTOBKH;

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

— TOTOBHOCTH U CIIOCOOHOCTBH K CaMOCTOSITENIbHOIM TBOPYECKO U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

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

IIpomexxyrounas
arTecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - 3K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOYHON
aTTecTaluu-
BBIITOJIHEHUE
9K3aMEHALMOHHOTO
KOMILIEKCHOTO 3aJjaHus
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OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTb K KOJUIEKTHBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHUKaMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHOM U IPYTUX BUJAX IEATEIBHOCTH;

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

MeTanpeaMeTHble:

- YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh LEIU ACSITEIIbHOCTU
U COCTABJIATh IUIAHBI JESATENBHOCTH; CAMOCTOSITEIBHO OCYILECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD;

- UCII0JIB30BaTh BCE BO3MOXHBIE PECYPCHI JIs1 TOCTUKEHUS
MOCTaBJICHHBIX LI€JIel U pealu3aluy IJIaHOB JEsTeNIbHOCTH; BbIOUPATh
YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYaLUsX;

- yYMEHHE IPOAYKTUBHO OOIIATHCA M B3aUMOJICHCTBOBATH B
MIPOLIECCE COBMECTHOW JEATEIbHOCTH, YYUTHIBaTh NO3ULUU JPYIUX
YYaCTHHUKOB JICATEIBHOCTH, () (HEKTUBHO pa3peniath KOH(PIUKTHI;

- BJIQJICHHE  HaBbIKAMU  [IO3HABaTeIbHOW,  y4eOHO-
UCCJEOBATENIbCKOM M TMPOEKTHOM  AESATENbHOCTH,  HABBIKAMH
paspereHus npobieM; CIIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITEJIbHOMY IOUCKY METOJOB PEIICHUs IMPAKTHUYECKUX 3a]ad,
IIPUMEHEHHUIO Pa3JINYHbIX METOJOB [IO3HAHUS;

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

- BIIQJICHUE SA3BIKOBBIMH CpPEACTBAMU: YMEHHE SCHO,
JOTUYHO W TOYHO M3Jaratb CBOK TOYKY 3pEHHs, HCIOJIb30BaTh
aZIcKBaTHBIE  S3BIKOBBIC  CPEACTBA; —  BJIAQJACHUE  HABBIKAMHU
MO3HABATEILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX PpE3yJIbTaTOB W OCHOBAaHUMN, TI'PaHMI]
CBOErO 3HAHMS M HE3HAHWS, HOBBIX ITO3HABATEJIBHBIX 3a7a4 U CPEJICTB
JUISL UX TOCTH KECHMS;

- LEJICYCTPEMIICHHOCTh B IIOUCKAaX U NPUHATHU PELICHUH,
COOOpa3UTENbHOCTh W HWHTYULIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpPacoTy U T'apMOHUIO
MHpa;

npeIMeTHbIe:

1) ymeHue omnepupoBaTh MOHSTHUSIMH: OIpEAEICHHE, aKCHOMa,
Teopema,  CIEACTBUE,  CBOMCTBO,  IIPU3HAK,  JOKAa3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynIHpoBaTh 0OpaTHOE M
IIPOTUBOIIOJIOKHOE  YTBEPXKICHUE, IIPUBOAUTb  INPUMEPBl U
KOHTPIPUMEPBI, HMCHOJIB30BaTh METOJI MAaTE€MaTHYeCKOW WHIYKINH;
IIPOBOJUTH  JOKA3aTEIIbHBIE pAacCy)KIECHHUs IIpU pELICHUH 3a]ad,
OLICHUBATH JIOTUYECKYIO IPABHIIBHOCTD PACCyKICHUN;

2) yMeHue OIIEpUPOBATH MTOHATUSAMM: MHO>€ECTBO,
ITOJAMHOKECTBO, OIE€palyy HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBI  ammapaTr Uil OIUCaHUs  PEaJIbHBIX
IIPOLIECCOB U SIBJICHWW W IPH PELICHHUHU 337a4d, B TOM YHCIIE U3 JPYIHX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaThb MNOHATUSIMH: Tpad, CBS3HBIM Tpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/aBaTh U OIUCHIBAThH
rpadbl pa3IMYHBIMU CIOCO0AMM; MCIONB30BaTh rpadbl MPU pPEHICHUU
3ajay;

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

5) yMeHue onepupoBaTh MOHATHAMU: HATYypajJIbHOE YHCIO, IeNI0e
YHCII0, OCTaTOK MO MOYJIIO, PAlMOHAIBHOE YHUCIIO, UPPALNOHATIBHOE
YHUCIO,  MHOXKECTBA  HATYpaJbHBIX,  ILEJbIX,  PalHOHAIbHBIX,
JEMCTBUTENBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JEIUMOCTH,
HAUMEHBIIMKA OOIIMIA JETUTEeNlb M HauMEHbIee o0IIee KpaTHoe,
anroput™M EBkiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3jIMYHBIMHU
NO3UIIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

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

7) yMEHHUE OTIePHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEpaBEHCTBO, CHCTEMa
YpaBHEHHI ¥ HEPAaBEHCTB, PaBHOCWIBHOCTh ypaBHEHHH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHBIE, IIOKa3aTeNIbHbIE, CTEIICHHbIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHUS, HEPABEHCTBA W
CHUCTEMBl; yYMEHHE peIIaTh YpaBHEHHs, HEPaBEHCTBA M CHCTEMBbI C
MIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEUIaTh ypaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C IMapaMeTpoM; IPHUMEHSATh YpaBHEHHs, HEPAaBEHCTBA, WX
CUCTEMBI Ul PELIeHUs] MaTeMaTU4YeCKUX 3a7ay M 3a/1a4 U3 pa3iIMyHbIX
oOnactell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuy, oOpaTtHass (yHKUUS, KOMIO3ULUSA (YHKIUH, JUHEHHas
GbyHKuus, KBajpaTHuHass (QYHKIUS, CTEHNeHHas (QYHKIHUA C LENbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHUE byHKIMH, oOparHble
TPUTOHOMETpUUYECKHE (QYHKIUH, MOKa3aTesJbHass W Jorapupmuueckas
GyHKIMM;  yMeHHEe CTpouTh TIpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpaduKoB (YHKIUIH; YMEHHE MCIOIb30BaTh IpaduKu
GYHKIMA Ui M3YYeHHUs MPOIECCOB M 3aBUCUMOCTEH TpU pelIeHHH
3aja4 U3 JpYrux y4eOHBIX IPEeAMETOB U U3 peallbHOM JKHU3HU;BbIPAXKaTh
dopMynaMH 3aBHCHMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOTHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTh (YHKUUH, MEPUOJUYHOCTH
(GYHKIIMM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (YHKIIMH,
AKCTpeMyM (YHKIMH, HauOoJbIllee ¥ HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJUTH MCCIIEAOBAaHNE (QYHKIIMU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA U TpaduKu GYHKUUN JUI pellieHHs] ypaBHEHU,
HEpaBEHCTB W 3aJa4 C MapamMeTpamu;, W300pakaTh Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHH, HEPABEHCTB U UX CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEIOBATENbHOCTD, apU(pMeTHdYecKas MpPOrpeccusi, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyOBIBAafOmIasi T€OMETpPHYECKasl MPOTPECcCHs;
yMEHHUE 3aJaBaTh IOCJIEA0BATEILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYpPPEHTHBIX hopmyIt;

10) ymeHHMe oONepUpOBaTh MOHITUSAMHU: HENPEpPHIBHOCTD
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byHKIMKA, acuMOTOTHI Tpaduka (QyHKIMH, TepBas ©  BTOpas
npou3BogHAs (PYHKIMM, TEOMETPHUYECKHA U (DU3UYECKHIl CMBICT
MIPOU3BOJHOM, MEepBOOOpa3Hasi, OMpPENEICHHbI HWHTEerpal; YyMEHHE
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
MPOU3BOJHBIE CYMMBbI, TPOU3BEICHHS, YacCTHOIO U KOMIIO3HUIIMU
¢GyHKUMH, HAXOAWUTH YypaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHE MCIOJIb30BaTh MPOU3BOIHYIO Ul UCCIENOBaHUS (PYHKUINN, 1715
HAXOXXJCHUSA HAWJIYYIIEro pemIeHHs B TNPUKIAIHBIX, B TOM 4YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UYECKHUX 3aJayax, AJsl ONpeleleHUs
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMAANM U 00beMbl GUIyp C
NOMOUIbI0  HMHTErpajia; MPUBOAUTH MPUMEPbl  MaTEMaTUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU hepeHInanbHBIX YpaBHEHUH;

11) ymenue omepupoBaTh MHOHATHUAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucna, (opmMa 3amucud  KOMIUIEKCHBIX 4YHcenl (TeoMeTpuyeckas,
TPUTOHOMETpHYECKass W  ajredOpawueckas); yMeTb IPOU3BOAUTH
apudmeTnyecKkue ICHCTBUS C KOMIUIEKCHBIMH YHCIaMH; HPUBOIUTH
IPUMEPBI UCIIOJB30BAHUS KOMILJICKCHBIX YHCET,;

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

13) yMeHHEe HaxOUTh BEPOATHOCTU COOBITUI C UCIOIb30BAHUEM
rpadU4ecKuX METOJOB; MPUMEHATh JUIsI PEUIeHUs 3anad  (opMyIIbl
CIOXKEHHMsI U  YMHOXEHHUS  BEpPOSATHOCTEH, ¢opMyny  MOITHOM
BeposiTHOCTH, (opmyny bepHymnn, komMOWMHATOpHBIE (aKTBl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHITUSMH: CIIydailHas BEIWYHMHA, pacIpeesieHue
BEPOSTHOCTEH, MaTEMaTHUECKOE OXKHUJaHHE, AUCIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMAaJbHOTIO
pacmpeneneHuii; yMEHHE  HCIOJb30BaTh  CBOWCTBA  HM3YYEHHBIX
pacripesiesIeHuil 175 pelieHus 3ajay; 3HaKOMCTBO C TMOHATHSMHU: 3aKOH
OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAHMIA; YMEHHUE
OPUBOAUTh TPUMEpPHl MpPOSBICHUS 3aKOHa OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMas,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, INIOCKHM YroJj, JBYTPaHHBINA
yroj, TpEeXI'paHHBI Yroi, MepeceKaronuecs, mNapajienbHble |
CKPEIIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISPHOCTD
OPSAMBIX M TUIOCKOCTEH, YTroJl MEXAy NMPSIMBIMHU, YOIl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJBb30BaTh IPH
peLIeHNH 3a/1a4 M3y4YeHHbIE (aKThl U TEOPEMbl INIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYKAIOUIEeM MHpE;yMEHUE
ONEpUPOBATH MOHATUSAMH: MHOTOIPAaHHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIlleHUs, IMJIMHAP, KOHyC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHHsS KOHyca W IWIMHApA, MapajuleTbHbIe OCH HITH
OCHOBAHMIO, CEUEHHE I1apa, IIIOCKOCTh, Kacaromasics cepbl, HMIMHIPA,
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KOHyCa, yMEHHE CTpPOUTh CEUEHHE MHOTOTPaHHUKA, H300pakaTh
MHOT'OT'PaHHHKH, (DUTYPHI M TOBEPXHOCTH BPAILLICHHS, UX CEYEHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHHUE IIPUMEHSTh CBOMCTBA
FEOMETPUUYECKUX ¢uryp, CaMOCTOSITEIIBHO bopmynupoBaTh
OIpe/ieNIeHUs] N3y4aeMbIX (Uryp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T'€OMETPUUECKUX (UTYyp, 0OOCHOBBIBATH MJIM ONPOBEPraTh
UX; YMEHHE MpPOBOJIUTHh KIacCU(PUKALUIO GUIYp 10 pasIuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JTOTIOTHUTENIbHBIE TIOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMU: IUIOIIAAb
¢uryper, o0beM (uUrypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAY MpSIMBIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, IMIIONIaab TOBEPXHOCTH IMHUPAMUIBI,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienunena, MUpaMuabl, MPU3MBL, IHIUHIpA, KOHYca, IIapa;
yYMEHHUE HAaXOJIUTh OTHOIIEHHE 00bEMOB IOJJOOHBIX UTYD;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHATUSIMH: JBUKEHUE,
napaelbHbli ePeHoC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (UTYpBI, B TOM YHCIE B MPUPOJIE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIOJIb30BaTh T'€OMETPHUYECKHE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUYECKHE BEIUYMHBI (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUAMU:
OpSMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE INPOM3BEIEHUE, Yrojd MEeXAy BEKTOpaMHU; yMEHHE
UCTIOJIF30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ Ul pEIIeHUS
reOMETPUYECKUX 3aJad W 33434 JPYrux Y4eOHBIX IpPeIMETOB;
OTIepUpPOBATh MOHATUSIMU: MaTpula 2x2 1 3X3, olpenenuTenb MaTPHULIbI,
TreOMETPUYECKUI CMBICI ONPEeTUTENS;

18) yMeHwe MOAECIUPOBATH pEAbHbIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBJIATh BBIPAXKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO 3a/la4M, HCCIEI0BATh IOCTPOCHHBIE MOJETH C
UCIOJIb30BaHUEM alllapaTta ajaredpbl, HHTEPHIPETUPOBATh MOJTYyYCHHBIH
pe3ynabTaT;  CTPOMTh  MaTeMaTHYeCKHe MOAETHM C  TIOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHBIE C HUMH
NPaKTUYECKHe 3a/la4d; COCTABISATh BEPOSTHOCTHYIO MOJENb U
UHTEPIPETHUPOBATh MOJYYECHHBIH pe3yabTaT; pelarbh [PUKIaJHbIE
3aJaud  CPEICTBAMHM MAaTEMaTHYeCKOro aHaim3a, B TOM 4YHCIE
COLMAIBHO-IKOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3aJaud; MOHUMaHHE 3HAYMMOCTH MAaTEeMAaTUKU B W3YYEHUHU HPUPOIHBIX
U OOIIECTBEHHBIX TIPOIECCOB W SBICHHI, YMEHHE paclio3HaBaTh
NpPOSIBJIEHHE 3aKOHOB MAaTE€MAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaT€MAaTHYECKUX OTKPBITHM pPOCCUHMCKOM W  MHPOBOM
MaTeMaTHYECKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JUCHUIINHE

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

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

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

1.1. ®opma NpoMeKYTOUHON aTTecTAIMU: dK3aMeH (2 cemecTp).

q)OHI[ OLCHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCOGXOI[I/IMBIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIUXCs OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb COPMUPOBAHHOCTH 3HAHUM, YMEHHI,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3&HaHHﬁﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TE€X KOMIIETCHLUN, KOTOpble HeoOXoauMbl g 3(G(GEKTUBHOTO BBINOJIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAaHUW, YMEHUH, TMPAKTUYECKOrOo OMbITa, OOMUX H MNpo(hecCHOHANBHBIX KOMIETCHIIUN

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aJaHWi JOJDKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

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

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

IlepeBon nsiTi OanbHOM MIKAJIBI YY€Ta PE3yJbTaTOB B MATH OAJIbHYIO OLIEHOYHYIO HIKATY:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NMPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

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

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

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

IIpumepHBbIe BOpoCHkI 115 codeceOBAHUS
1. Lenble u paumoHagbHbIE YUCIIA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsble yncia.
KopHu u crenenu.
KopHu HaTypalbHOM CTENIEHH U3 YUCJIa U UX CBOMCTBA.
Crenenu ¢ parioHaTbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1efiCTBUTEIBHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm uncna. OCHOBHOE JIOTapH(PMUIECKOE TOKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATypaIbHBIC JIOTAPU(MBI.

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

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

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U TOKA3aTEIbHBIX BBIPAXKEHUH.

17. TlpeoOpa3oBaHue MOKA3aTEIBHBIX U JOrapU(PMHUUECKIX BBIPAKECHHIH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

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

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

21. TpuroHomerpuyeckue (PyHKIMU YUCIOBOTO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCUHYC ABOMHOTrO yria. @opMyJisl OJIOBUHHOTO YyIJIa.

26. IIpeobpa3oBaHne CyMMBI TPUTOHOMETPUYIECKUX (DYHKIMI B TPOU3BEICHNUE.

27. Ilpeobpa3oBaHue Npou3BeIeHUs] TPUTOHOMETPUUYECKUX (QYHKLIUN B CyMMY.

28. IIpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUH.

29. BelpaxkeHHe TPUTOHOMETPUYECKHX (YHKIMHA Yepe3 TaHIMeHC IOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIa.

31. TIpocreiimue TPUTOHOMETPUYECKHIE YPABHEHHUS.

32. IIpocreiiye TpPUrOHOMETPUYECKHE HEPABEHCTBA.

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

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QYHKIUH, 3aJaHHBIX Pa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CoiicTBa PyHKIUH.

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

38. Oynknuu. IIpoMexxyTKm Bo3pacTaHusi U yObIBaHWs, HauOoybIIee U
HalMEHbIIIee 3HAUEeHUs, TOUKU dKCTpemMyMa. ['paduueckas MHTepIpeTanus.

39. CnoxHast QyHKIus (KoMmro3uiwmsi). ApudMeTHYECKHe ONepanuy  HaJ
byHKIUAME.

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

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

42. O6patuble pyHkuuu. Coiicta. I'padux oOpaTHOM QyHKIUH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA.

45. TlokazatenbHas QyHKIHS, €€ CBOMCTBA U rpaduK.

46. Tloka3aTenpHble YpaBHEHUS M HEPABEHCTBA.

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

48. YpaBHEHHUs 1 HEPABEHCTBA CTETICHHOW (PYHKITUH.

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

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

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

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

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

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkiuid. CHUMMETpUs OTHOCHUTEIBLHO Havaja
KOOp/MHAT.

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

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

58. VYpaBHenus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHHUS.

60. Cuctembl ypaBHEHUI. PaBHOCHIIBHOCTH CUCTEM YPaBHEHUH.

61. Cucremsl ypaBHeHUI.OCHOBHBIE IPHEMBI UX PEILICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

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

65. MeToa HHTEpBAJIOB.

66. N3o00pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUH
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. N3o0pakeHne Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIETOBATEIHLHOCTEMH.

69.  CymmupoBaHHUE MOCIEI0BATEIbHOCTEH.

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

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

72. VYpaBHeHHE KacaTeIbHOM U HOpMaJIH K TpaduKy QyHKITUH.

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

74.  Ilpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI.

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

76. ITpumMepbl UCTONB30BaHUS MPOU3BOAHOM ISl HAXOXKIACHUS HAWITY4YIIETo
peIeHNs B IPUKJIAIHBIX 3a/1a4ax.

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

78.  Bropas npousBojHasi, ee puznueckuii cMpica. Haxoxaenue yckopeHus ams
nporiecca, 3aJaHHOTO (OPMYIIOH U TPaPHKOM.

79.  IlepBooOpasHas u unterpai. CBoicTBa.

80. Tabmuma mepBooOpa3HBIX.

81.  OmnpeneneHHbI HMHTErpaj, OCHOBHBIE CBOMCTBA M €ro IeOMETPHUYECKUI

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

83.  OcHoBHble moHATUS  KoMOuHartopuku. Pasmemenus.  CoderaHwus.
[TepecTanoBkw.

84. 3ajaun Ha TMOJACYET 4YHUCIa pa3MEIICHUH, MepecTaHOBOK, COYETAHMII.
Pemenne 3aa4 Ha nepeGop BapHaHTOB.

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

86.  TpeyronpHuk [Tackams.

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

88.  IlpencraBneHue gaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKH )

89.  BzauMmHOe pacnojoXeHHe ABYX MPSIMbIX B IPOCTPAHCTBE.

90.  IlapamnenbHOCTH MPSIMOM M IUIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92.  IlepneHIUKYISIPHOCTH NPSIMON U IUIOCKOCTH.

93.  IlepneHAuKYISp U HAKIOHHAS.

94. Yroa Mexxay npsiMOd U TIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. YTroa MeXIy IIOCKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH JBYX IIOCKOCTEH.

98. ['eomeTprueckue npeodpa3oBaHKst MPOCTPAHCTBA: MTAPAILICIBHBII MEPEeHOC.

99.  T'eomerpuueckue npeoOpa3oBaHuUs MPOCTPAHCTBA: CHMMETpHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmHororpanHukd. Bepumael, pedpa, TpaHd MHOTOTpaHHHKA.

101. IIpusma. [Ipsimas u HakioHHas npusMa. [IpaBuiibHas npusma.

102. Mmuororpannuku. [lapamnenenumnen. Kyo.

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

104. Cummerpuu B KyOe, B mapajulesieluIieie, B IpU3Me 1 MUpaMUIe.

105. Ceuenus ky6a, IpU3MbI U TUPAMHU/IBI.

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

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

108. OceBble ceyeHus MIITMHIPA U CEYCHHS, TTapaJIeTbHBIE OCHOBAHUIO.

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

110. Vceuennniii koHyc. OcHOBaHHE, BBICOTA, OOKOBasi TMOBEPXHOCTD,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceueHUs1 KOHyCa U CEYSHMs, apaielibHble OCHOBAHUIO.

112. lap u chepa, ux ceueHwus.

113. KacarenpHas TUIOCKOCTB K cepe.

114.  O6bem u ero uzmepenue. MurerpansHas gpopmya oobema.

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

116. dopmynsl 00beMa THUPAMUABI U KOHYCA.

117. ®opmynsl 06beMa mapa U IIoaan cQepol.

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

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

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.

121. dopmyna paccTOSIHUA MEXIY ABYMSI TOUKaMHU. Y paBHEHUE CEpHL.

122.  BexTopsl. Momynb BekTOpa. PaBeHCTBO BEKTOPOB.

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

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

126. Koopaunats! BekTopa. CKalIpHOE MPOU3BEICHNUE BEKTOPOB.

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

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

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

z,=1-%

Haiiure: “1° %2

4. JlaHbI ynca:
2 =2~

2, =2+
Haiiure: “1~ “2

KopHn, crenenn u Jorapumsol

1. Boruncnure |ogslogzlogslog2512
2°.11°

2. Beruncimre ————
23

1 1
3. Beruncnure > |og47 + Iog432 —3 |Og428

4, Berunciure |09312—% |og332+% log 6

OCHOBBI TPHTOHOMETPHH
3Tl

o sln— o
1. Haiitu 3nak yncna 3 . OtBer obocHyiiTe.

2. Haiitu 3nak uncna Ctg28(Q . Orser oGocHyiite.

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

DyHKIUH, UX CBOIICTBA U IPAPUKH

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

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

2
3. Pemmte ypaBuenne 1—tg°x = 2tgx
4 Pemmre ypaBHeHue COS (1— X) =1

Havajga MmaTeMaTH4YeCKOIo aHAJIM3a

1. Brruncnure
1111%{:3:: —5x+3)
o

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

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

6) f(x) == —2yx+7

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

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

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

7. Haiiyute npoussoanyio Gpyakmmu Y =Sin(x* +2)-cos(x —2)

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

10. Haiinute npOMEXYTKM MOHOTOHHOCTH (YHKIMM W TOYKHU

sxctpemyma Y = X7 - 6X% + 9x
11.  Jokaxwure, yto pyHkuusa F sBusercs mnepBooOpa3sHOM g (QYHKIUH
f(X)na mpomexyTke ( - oo ; +o0), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruncnure nHTErpa I (x?* +4x+1)dx Bsruuciure miomanas GUIypsI,

orpaHMuYeHHONH TpadukoM (yHKIMH Y =3X’, IpAMBIMH X=2,X=4 H OCHIO
abcrmce

13.Boiuncnure uHTErpait I ;Xﬂ

+x°
14.Bpruncnure miomans (GUrypsl, orpaHHuYeHHON rpadukoM (yHKIUU
y =16 —X* 1 ocbio abcruce
15.Bpruncaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y=1—x* u ocbro abeuuce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopMHpoBaTh KOMaHIy W3 4 4eJIOBEK JUId Y4YacTHs B MaTeMaTHYeCKOM
onummuazae?

2. BreraucianTs: A73+A62+A53
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3. Haiitu 10

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

5. [udp ceiida odpasyercs u3 nByx uncen. [leppoe, 1By3HaUHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unciie MOryT NOBTOPSTHC). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATH B TAKOM
ceiide?

6. Han psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudMeTndeckoe, pazmax,
MOJY U MEIHaHy.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemuneckoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

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

9. Ornpenensisi CTeneHb 3aCOPEHHOCTH IBETOYHBIX CEMSH, BBISICHSIIN, CKOJIBKO CEMSH

COpHBIX PACTEHUM COAEPKUTCS B Kaxk10M U3 100 mpon3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OZIMHAKOBBIM 4MCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeToB

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

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

koropsiMu  paBeH 3() .Otpe3sok AD nepueHIMKYISpeH K IUIOCKOCTH —PaBHOGEIPEHHOTO

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

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

3. B tpeyronshnke ABC pano: ZC =Q(Q AC=6 cm, BC=8 cm, CM — menuana.
Yepes BepmmHy C mpoenena mnpsmas CK, nmepneHAuKyNIsipHas K IUIOCKOCTH TpEyrojbHHUKa

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

neyrpanHblii yron BADM pasen (). Haitaure cropory pomba, ecmu ¢BAD =45

paccrosinue ot Touku B no minockoctu ADM paBHo 4\/5

5. Cymma miomazeil Tpex rpaHedl IpsAMOYTOJbHOTO MapaljiesieuIeia, UMEIOLIIX
o6ryio BepmuHy, paBHa 404 OM°, a ero pebpa mpomnoprHoHaNbHL unciaam 3, 7 u 8. Haiinute
JMaroHaJlb napajuiesienumnena.

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

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

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

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

Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

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

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

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATUMH;

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

- IPaBUIIBHO M OOCTOATEIBHO OTBEYACT HA COIYTCTBYIOLINE BOTIPOCHI.

1

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

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

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpHU ONPEACICHUU MU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

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

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

0,5

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

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepua;

- JIOMyCKaeT OIMUOKH B OMPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

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

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

0,25

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

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

- HE MOXET MPUBECTU BEPHBIE APTYMEHTHI, JEJIACT HEMPaBHIbHBIE
BBLIBOJIBI;

- HEBEPHO OTBEYAET HA COMMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop pelieHuss BEPHBINA, MPUBEICHO BEPHOE OOOCHOBAHHOE pEIICHUE,

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

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

NMPOMEKYTOYHOM aTTecTalluu

OcHoBHbIE yueOHbIe H3TaHUS

AJIsA NMPOBEACHUSA

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

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

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

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

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

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

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

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

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

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

HNuTepHeT-pecypcsl

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

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

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

MeTtoauyeckue ykazaHus AJ1sl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

13. Meroauueckre yka3zaHus /Ui 00y4aroluXCsl 10 BBIMOIHEHHUIO MPAKTUYECKUX padoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

