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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHOM
TV CHUILIAHBI OJ1.03 MATEMATHKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
dI'OC CIIO no crnernuanbaocti 23.02.07 Texnuueckoe oOCTyKHMBAaHHUE W PEMOHT
aBTOTPAHCIIOPTHBIX CPEJICTB.

1.2. MecTo y4eOHoii nucuumiuabl B cTpykrype IHIICC3:
YueOHas qucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTICC3.

1.3. lleqin 1 TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

B pesynbTaTte OCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JIOCTUYb CIEAYIOIINE PE3YIbTAThI:

JINYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKON TPaKIAHCKON HWJIEHTUYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- HajgMyue MOTHBalUM K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEN MO3UIMU JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX L€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HAIMOHAIBHO-KYJIBTYPHBIX  TpaaulUdi, (HOPMUPOBAHUE CHUCTEMbl  3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYIIMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, SKOJOTUYECKON KYJIBTYPhI, CIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O MaTeMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUNA U MPOIECCOB, UJICSIX U METOJax
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTeMaTHUYECKHUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKOW KYyJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oymymie mpoeCCHOHAIBHON eATeNbHOCTH, TSl TIPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MTOBCETHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCHUTIUIMH TTPOGECCUOHAIBHOTO 1UKJIA, Ui MOJydeHUus: 00pa3oBaHus B O0JACTSX,
He TpeOYINuX Yri1yOJeHHOW MaTeMaTHYeCKOU MOITOTOBKY,

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKEHUU BCEHM JKHM3HU; CO3HATENIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY O00pa30BaHUI0 KaK YCJIOBHUIO YCHEIHONW MNpodecCuOHATbHOU U
OOIIIECTBEHHOM JESTENIbHOCTH;



— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOW U
OTBETCTBEHHOM JEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIEKTHUBHOUW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBLCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

— OTHOIIEHHE K MPOoheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B pELICHUWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0JieM;

MeTanpeaMeTHbIe:

- YMEHHUE CAMOCTOSITENIBHO OMPEIEIISATh UEIU AEATEIbHOCTA U COCTABIIATH
IUIaHbl  JIESITEIBHOCTH;  CAMOCTOSITEJIBHO — OCYIIECTBIIATh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATH NESITEIBHOCTD;

- UCIIONb30BaTh  BCE  BO3MOXKHBIE  PECYpChl  JIA  JTOCTHXKECHHS
MOCTABJICHHBIX €€ U pealn3aluu IJIaHOB JESATEIHHOCTH;, BHIOMpATH YCIHEUTHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpPOIECCE
COBMECTHOM JEATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YUYACTHUKOB JICATCIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOW, y4€OHO-HMCCIIEIOBATEIILCKON U
IPOEKTHOW JESITENbHOCTH, HAaBBIKAMHU paspelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aJ1ad,
MPUMEHEHUIO PA3JIMYHbIX METOAOB MTO3HAHMS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIBHOM HHGOPMAIIMOHHO-
MO3HABATEJILHON JIESITEILHOCTH, BKJIIOUas YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX
HWCTOYHUKAX HWH(OpMaIMu, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOopMaIuio, MOJYyYaeMyI0 U3 pa3IUYHbIX HCTOYHUKOB,

— BJIQJICHUE SI3BIKOBBIMHU CPEJCTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB M OCHOBAHUW, T'PaHUIL
CBOET0 3HAaHMS W HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 33/lad U CPEACTB ISl X
JIOCTUKEHUS,

— HEJEyCTPEMJICHHOCT, B TOMCKaX W MPUHATUU  PEIICHUH,
COO0pa3UTEILHOCT, M MHTYHUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIICHUIA;
CITOCOOHOCTH BOCIIPUHUMATH KPACOTY ¥ TAPMOHUIO MHUPA;

NpeaMeTHbIE:

1) yMenuwe omnepupoBaTh NOHSATUSIMHU: OINpPEACICHUE, aKCHoMa, Teopema,
CJIEICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIBLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXHOE YTBEPKIACHUE, TPUBOAUTH
MPUMEPbl W KOHTPIPUMEPHI, HUCIIOIB30BaTh METOJ MATEMaTUYECKOW HWHIYKIIUY;
MPOBOAUTL JIOKA3aTeNIbHbIE PACCYXKJCHHUSI TMPU PEIICHHH 3aJa4d, OLICHUBAThH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUI;

2) yMeHHe ONepUpOBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOXKECTBO, ONEPALNU
HaJl MHOKECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar s



OTHCAaHMS PEATbHBIX MPOIIECCOB M SBICHUN W TIPH PEUICHUU 3a]1ad, B TOM YUCTIE U3
JIpYTUX y4eOHBIX MPEIMETOB;

3) ymeHue onepupoBaTh NOHITUIMU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, Tpad
Ha TJIOCKOCTH; YMEHME 3aJaBaThb U OIMUCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMU;
UCIOJIb30BaTh Tpadbl pU pElICHUH 3a/aY;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMU: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOWHATOpHBIE (DaKThl U PACCYXKACHUS IS PEIICHMUS 3a71a4;

5) yMmeHHE OIepUpoBaTh MOHATHIMH: HATypalbHOE YHCIIO, IIEJI0€ YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATBLHOE YHCIIO0, MHOXKECTBA
HaTypalbHBIX, [EJBbIX, pPAIHOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, YMCHHE
HCITOJIh30BaTh; MMPU3HAKYU JACIIMMOCTH, HAUMEHBIITNN OOIINI JETUTENIh M HAMMEHBITICS
oOmee KpaTHOe, auropuT™M EBKIMIa mnpu pemeHud 3agad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) yMmeHHe CBOOOJHO OIEPUPOBATh TMOHATUSIMHU: CTENEHb C LEJIbIM
MoKaszaresieM, KOpPEHb HaTypallbHOM CTENEHW, CTeNeHb C  paluOHAIbHBIM
MoKasareyieM, CTENeHb C JICWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTesieM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YHCIIA;

7) yMeHHUE ONEpUpOBaTh  MOHATUAMU: TOXKICCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHMM M HEPaBEHCTB,
PaBHOCWJIBHOCTh  YpPaBHCHHM, HEPAaBEHCTB W  CHCTEM,  paIlOHAJbHEIE,
HUppalMOHATbHEIC, MOKa3aTeNIbHBIE, CTCTICHHBIC, JorapupMUIECKHE,
TPUTOHOMETPUUYECKUE YpaBHCHUS, HEPAaBEHCTBA W CHUCTEMbI; YMEHHE peIlaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IMPUEMOB; peEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C TIapaMeTpOM; MPUMEHSATh YypaBHCHWS,
HEpPaBEHCTBA, WX CHCTEMBI JUIsI PEIICHUS MaTEeMaTHYCCKUX 3amad M 3aJad U3
pPa3IMYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Irpaduk QyHKIMH, oOpaTHas
byHKIMS, KOMMO3UIMS (GYyHKUMMA, JTuHEHHas (QyHKOus, KBajapaTUdHas GyHKIUL,
cTeneHHass (YHKIUS C IeJbIM TOKa3aTelieM, TPUTOHOMETpUYEeCKue (YHKIIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIIMH, TOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY;, yMEHHE CTPOUTh Tpaduku GYHKIUM, BBIMIOIHATH MPEeoOpa3oBaHUs
rpagukoB (QyHKIHI; YMEHHE WCHOIL30BaTh TpaduKu (QYHKIUN JISI W3yUCHUS
IIPOIIECCOB M 3aBUCUMOCTEH TIpH PEIICHUH 3aJad U3 IPYTUX YUCOHBIX MPEAMETOB H
U3 pCAbHOW JKW3HU; BBIpaXKaTh (OpMyTIaMH 3aBUCHMOCTH MEXIY BEIMYWHAMU;
yMEHHE CBOOOJHO OIEPUPOBATh IMOHATHUSIMH: YETHOCTHh (DYHKIIMH, TMEPHOIUIHOCTD
(GYHKIIMHA, OTPAaHWYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (YHKIIUH, OSKCTPEMyM
GbyHKIIMK, HanOOJIbIIIee ¥ HAUMEHBIIICe 3HAUCHUS (PYHKIIUU HA TIPOMEKYTKE; YMEHHUE
IIPOBOJUTEL HCCIIeIOBaHNE (YHKIIMHM, YMEHHE HCIOJb30BaTh CBOWCTBA M TpauKH
byHKIMKA Uil pelieHus yYpaBHEHMI, HEpPaBEHCTB W 3aJlad C IapaMeTpamuy;
M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUM ypaBHEHH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TOHATHSIMH: IMIOCIIEIOBATEIHLHOCTD,
apudMeTHdecKkass  TPOTPEecCHsi, TeOMETpUYecKas  Mporpeccus, OECKOHEYHO



yOBbIBaroOIIasi FEOMETPUUECKasl POTPECCHUST; YMEHHUE 331aBaTh MOCIEI0BATEIBLHOCTH, B
TOM YHCJIE C TIOMOILIBIO PEKYPPEHTHBIX (POPMYT;

10) ymeHue onepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKUIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHON, NEepBOOOpa3Has, OINpPEAEIEHHbIH HHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka (PyHKIUU; YMEHUE BBIUUCIATH POU3BOIHBIE
CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U KOMIIO3ULUHU (PYHKLIMH, HAXOJUTh ypaBHEHUE
KacaTteldbHOM K Tpaduky (yHKUMH; YMEHHE HCHOJIB30BaTh MPOU3BOIHYIO s
UCCIeOBaHMs (PYHKIMMA, I HAXO0XKACHUS HAWIYYILIEro pPelieHus] B MPUKIAIHBIX, B
TOM YHCJIE COLMATBHO-IKOHOMUYECKUX M (PU3MYECKUX 3aJayax, Ui OIMpeleieHUs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd U 00beMbl (GUTYpP C MOMOUIBIO
MHTErpajia; MPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
nuddepeHranbHbIX YPaBHEHUIT;

11) ymeHue omnepupoBaTh MOHITUSIMH: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3arucu
KOMIUIEKCHBIX 4HCeNl (F€OMETpUYecKasi, TPUTOHOMETpUYecKass M ainreOpanyeckas);
yMETh MPOU3BOAUTH apuU(PMETUUYECKUE OEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIL;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
Me/aMaHa, HauOoJblllee U HauMEHbIIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  ONHCAHMS  YHUCIOBBIX  JaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIIE€ C NMPUMEHEHUEM TIpaUyecKuX METOJ0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUYecKd MCCIEI0BAaTh COBMECTHbIE HAOMIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEMBAHUsS U JIMHEMHOMN pErPeECCUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUH C UCIOJIb30BAaHUEM I'paruecKuX
METO/IOB; MPUMEHATh IJsl peleHus 3agad (OpMYJbl CIOXKEHUS M YMHOKEHHUS
BeposiTHOCTEH,  (opmyny  mojdHOM  BeposTHocTH,  dopmyny  bepnymim,
KOMOMHATOpHBIE (DAKTHI U (HOPMYJIIBI; OIIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITU;
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydyaiiHas BEJIWYMHA, PpaCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0XKUIAHHE, TUCIIEPCUSl U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHON BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAacHpe/iesICHU; YMEHUE UCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeiesieHUid i1 PEeIIeHHs 3a]1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJBIINX YKCEN, METOJIbI BBIOOPOUYHBIX UCCIIEAOBAHMM; YMEHHE MPUBOIUTH IPUMEPHI
IPOSBJICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHSTUSIMHU: TOUKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIoJl, IBYTPAHHBIN Yroj, TPEXTPAHHBIA YyIoJl,
nepeceKarouecs, napajielibHble U CKPEIIMBAIOLINECS NpsMble, MapauieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX M IMJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YTOI MEXIY
NPSIMOMl U TUIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMpU
pellIeHnr 3aja4 u3y4yeHHble (DaKThl U TEOpeMbl MIAHUMETPHUH; YMEHHUE OLICHHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEepUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOTOIPAaHHMKA, MPaBUJIbHBIII MHOTIOIPAaHHUK, MpU3Ma,
nupamMuja, (urypa M TOBEPXHOCTh BpallEHHs, LWIMHAP, KOHYC, wmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUs KOHYCa M UWIMHAPA, MapajuieIbHblE OCH WM
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OCHOBAaHMIO, CEUYCHHE Iapa, IMIOCKOCTh, Kacaromascs cdepsl, IWINHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYEHUE MHOTOIPaHHKKA, H300paxaTh MHOTOTPAHHUKH, QUTYPHI U
MOBEPXHOCTH BpAILICHUS, UX CEUEHHUS, B TOM YHCIE C MOMONIBIO AJIEKTPOHHBIX
CPEICTB; YMEHHME IMPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBATH OMpEICNICHUs U3y4YaeMbIX (PUTYP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX TeOMETpUYecKux (Guryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJIUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM NPHU3HAKAM, BBINOJHATD
HEOOXOIUMbIE TOTIOJIHUTEIbHBIE TOCTPOEHUS,

15) ymeHue cBOOOTHO OMEPHUPOBATH MOHITHAMU: TUIOMANb (DUTYpPHI, 00BEM
(GuUrypsl, BETUYHHA yTiia, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXITY
MPSMBIMH, PACCTOSIHHE MEXAY TIUIOCKOCTSAMH, IUIOMAnb cdepsl, IUIOMaab
MOBEPXHOCTH  MHUPAMUIBI, TPU3MBI, KOHycCa, LWIHHApPA, O00BeM  KyoOa,
MPSIMOYTOJILHOTO TMapajulesienune/a, MUpaMuIbl, TPU3MbI, IUIUHIPA, KOHYCa, I1apa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX QUTYD;

16) ymeHnue cBOOOJHO OMEPUPOBATH MOHATUSIMH: JIBUKEHUE, MapajlieIbHbIN
NEepPeHoc, CUMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe
010011, Mo/I00HBIEC (DUTYPBI; YMEHUE PAcO3HABATh PaBHbIE U MOJI00HBIE (PUTYPHI, B
TOM 4YHCI€ B TMPUPOJE, HCKYCCTBE, AapXUTEKTypEe; YMEHHE HCIOJIb30BaTh
F€OMETPUYECKHE OTHOLICHUS, HAXOAUTh F€OMETPUUYECKHE BEIUYMHBI (IIJIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
pEATbHOM KU3HU;

17) ymeHnue cBOOOJHO OMNEPUPOBATH MOHITUSMH: MPSIMOYTOJIbHAsI CHUCTEMaA
KOOPAWHAT, BEKTOp, KOOPJUHATHI TOYKU, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCJIO, Pa3JIOKEHHUE BEKTOpa MO 0a3ucy, CKalIsipHOE
MPOU3BEACHUE, BEKTOPHOE TMPOU3BEACHUE, YIroJl MEXAY BEKTOpaMH; YMEHHE
HCTIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ| ISl PEIICHUS T€OMETPUUECKUX
3a/1a4y U 3a7a4 APYrux y4eOHBIX MPEIMETOB; ONMEPUPOBATH MOHITHIMU: MaTpulia 2x2
u 3x3, onpenennuTeslb MaTPUILIbl, FEOMETPUUECKHUI CMBICI OMPEACTUTENS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluUM Ha S3bIKE MAaTEMATHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBUIO
3a/lauu, UCCJIEA0BAaTh TOCTPOCHHBIE MOJIEIN C HCIOIh30BAaHUEM arrmapara aureophl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT; CTPOUTh MATEMAaTUYECKHUE MOJEIU C
MIOMONIBI0 T€OMETPUUYECKUX TOHSITUH U BEJIWYWH, pEIIaTh CBA3aHHbIE C HUMH
MPaKTUYECKHE 3a7a4M; COCTAaBJSATh BEPOSTHOCTHYIO MOJIEIb W HUHTEPIPETUPOBATH
MOJTYYEHHBIN Pe3yJIbTaT; peliaTh MPUKIAIHbIC 33/1a4l CPEICTBAMU MaTEeMaTUYECKOTO
aHaju3a, B TOM YHCJI€ COIUAIbBHOPKOHOMHYECKOTO U (PU3NUECKOTO XapaKTepa;

19) ymenue BbIOMpaTh MOAXOSAIINN METO JJIsl PEIICHUsI 3a]]a4i; TTOHUMAaHKE
3HQYMMOCTH MAaT€MaTUKH B HM3YyUYCHUH MPHUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U
SBJICHUN; YMEHHE pacIliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOU
MAaTEMATUYECKON HAYKH.



1.4. KosimyecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl Y4eOHO IMCUMILINHBI:
MakcuMalibHOM yueOHOM Harpy3Kku oOyJarorierocs: 252 gaca, B TOM 4HUCII€:

-00s13aTeILHOM ayIMTOPHON yUeOHOM Harpy3ku odyuarormierocs 234 Jaca;

-KOHCYJIbTaIMs 6 4acoB.

-3K3aMeH 12 Jacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bun yue6Ho# paboThl Ob6beM yacoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero mno nporpamme 252
AMCIHMIIJINHBI)
Oo0s13aTeIbHAN aYyAUTOPHAA yYeOHAsl Harpy3Ka (Bcero) 234
B TOM YHCJIC:
JICKITUH, YPOKH 214
PAKTUYECKUE 3aHITHUS 20
KOHCYJIbTAINH 6
[IpomexxyTouHas arrecranus B popme: 12
| cemecTp - apyrue GopMbl KOHTPOIIS (CpeHUM 6T O TeKYIUM
OLIEHKaM yCII€BaEMOCTH) ;
Il cemecTp - sK3aMeH
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2.2 TemaTnuyeckui JIaH U coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HanmeHnoBanue pasnenon Copep:xanue yueOHOro MaTepuana, 1abopaTopHble U MPAKTUYECKUE O6beMm YpoBeHb Konbl komnerenuui,
U TEM 3aHATHS, CAMOCTOATENbHAs paboTa oOydaromierocs, Kypcopas padora 4acoB OCBOCHUS (dbopMHpOBaHHUIO
(IpoeKT) (eciu npedycmompersvt), NHbIE BUIBI y4eOHON paOOTHI B KOTOPBIX
COOTBETCTBUU C YUEOHBIM IIJIAHOM CIOCOOCTBYET
3JIEMEHT IPOrPAMMBI
1 2 3 4 3)
IlepBblii cemecTp
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 20 JInynoctHsle,
Tema 1.1 Copepxanue yyeOHOIro MaTepuaJia 4 MeTalpeAMETHBIE U
ean u 3apaun [lens n 3a1a4n MaTEeMaTUKH TP OCBOCHUHU CIIEIMATBLHOCTH. 4 1 npeaAMCTHBIC
MATEeMATHKHU NPHA UucnoBbie MHOXeCTBAa. Apu(METHUECKHE ONepald Ha YHUCIOBBIX KOMIICTCHIIMH B
OCBOCHUH MHOXkeCTBax. J[ecTBHUS Haja IMOJOKUTEIbHBIMU U OTPULIATEIbHBIMHU COOTBETCTBUU C
crenyajabHocTH. YUnciaa YUCIaMH, ¢ OOBIKHOBEHHBIMU U JICCITUYHBIMU ApoOsiMu. JelcTBus cO DI'OC cpennero
M BbIYHUCJICHUSA CTeNeHsIMH, (POPMYIIbI COKPAIIICHHOTO YMHOKEHHS. o01mero obpazoBanwusl,
Tema 1.2 Coaep:xanue yueOHOTr0 MaTepHaJia 6 YTBEPKIEHHOIO
YpaBHeHus u VYpaBuenus. Bunel ypaBHeHuil (JIMHEHHBIE, KBaJpaTHbIE, IPOOHO- 6 1 HpUKa3OoM
HepaBeHCTBa JUHEHHbIe), crmocoObl ux pemeHus. HepaBeHcTBa. (JIMHEHHBIE, Munucrepcrsa
KBaJ[paTHbIE, TPOOHO-TMHENWHBIE), CIOCOOBI X PEIICHMSL. 00pa3oBaHms 1 HAyKH
Tema 1.3. Conep:xanue yueOHOTo MaTepuaJia 2 P® o1 17.05.2012 Ne
IlonsiTHe mpouenTa. [Tonsatue mnpouenta. IIpocTele MPOLEHTHI, pa3Hble CIOCOOBI MX 2 1 413
IIpouenTHbIC BblunciaeHUsl. OCHOBHBIE COOTHOIIEHHUS Ha IPOLEHTHBIE PACUETHI.
BBIYHCJICHHS. HaxoxxneHue IponeHTa OT 4YMClIa W YUCIa 10 €ro IPOLEHTY.
CocrapiieHre MPOIICHTHOTO OTHOIICHHS.
Tema 1.4. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 4
IIpouenTHbIC IIpocteie M ciloXkHBIE NMPOLEHTHL. POpMyNna HAYNUCIEHUS «CIIOKHBIX 2 1
BBIYHCJICHHUS B IPOILIEHTOBY, (hopMysia MPOCTOro MPOIEHTHOro pocra. [IporeHTHbIe
npogecCHOHATbHBIX BBIUMCJIEHHSI B TPO(ECCHOHAIBHBIX 3a/la4ax
3ajgadax IIpakTuyeckoe 3ansitue Ne 1 [IpocToil M CIIOXKHBIA MPOLEHTHBIN 2 2
pocT
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 4
Hucsia u BbIYUCITIEHUS. Bbluncnenuss u  mpeoOpa3zoBaHMsA. YpaBHEHUS U HEPaBEHCTBA. 2 1
YpaBHenus u Haxos1eHre poneHTa OT YKClia M YUCJIA 110 €ro MPOLICHTY.
HEPaBCHCTBA. IIpakTyeckoe 3anaTHe Ne 2 YpaBHEHUS U CHCTEMbl YPAaBHEHMM. 2 2
ITpoueHTsI. HepasenctBa. Mcnonb3oBanne cBOWCTB W rpadukoB (QYHKIHH TpH
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Penrenne 3agau.

PELICHUN YPAaBHEHUI U HEPABEHCTB.

Pa3znes 2. Kopau, crenenu u jgorapudmpl. CTeneHHas, nokasarejbHas u Jorapupmuyeckast 44

byHkunn

Tema 2.1 CBoiicTBa Conep:kanue y4eOHOT0 MaTepHuaJia 4

CTeleHH ¢ CreneHb ¢ NpOU3BOJIBHBIM JICHCTBUTEIBHBIM INTOKa3aTenaeM. CBoHCTBa 4

PALHMOHAJIBHBIM H CTEIIEHU C JEUCTBUTEIBHBIM IOKasareneMm. llonsarue crenenu c

el CTBUTEIbHBIM palMOHalIbHBIM IOKa3zareneM. CBOMCTBA CTENEHHU € palMOHAIbHBIM

MOKA3aTeJISAMH. IIOKA3aTEJIEM.

Tema 2.2. Kopun Conep:kanue y4eOHOT0 MaTepuaJia 4

HATYpaJbHOM cTeneHu U3 | [loHsaTre KOpHS n-o¥ CTENEHU U3 AeWCTBUTENbHOrO yucia. CBoicTBa 4

4HCJIa U UX CBOMCTBA. KOpHsI n-oi creneHu. CBA3b KOPHA N - U CTENEHM U pallMOHAIbHON

IIpeodpa3oBanue crenenu. [IpeoOpa3oBanne nppalMOHAIbHBIX BBIPAXKEHUN

BbIPA:KEHNH ¢ KOPHSIMH

N-0il cTeneHn

Tema 2.3. Crenennas Coaep:xanue yueOHOro MaTepHaJia 6

¢dyHkuus, ee CBOMCTBA. Crenennbie QyHKINU, UX CBOWCTBA U Tpaduku. OYyHKINH y = 1{& , IX 6

Pemenue cBoiictBa W Tpaduku. VppanwoHanbHBIE YpaBHEHHUsS, COJCpIKAIIUE

HPpaHOHAJbHBIX onuH paaukan. HppanumoHanpHble ypaBHEHHs, cojepxkaiiue Oolee

YPaBHEHHH OJTHOTO pajgvKada M paauKalbl C pPasHBIMU II0Ka3aTelsIMH KOpPHI.
PaBHOCWJIBHOCTh MpPALIMOHAJIBHBIX YpaBHEHUI. MeTo1bl MX peleHMUs.

Tema 2.4. Copepxanue yueOHOIro MaTepuasa 8

IokazarenbHas Omnpenenenue noka3aTeslbHON (PYHKUINU U €€ CBOWCTBA. 3HAKOMCTBO C 8

¢yHknus, ee cBoiicTBA. NpUMEHEHHEM IoKa3aTelnbHON (yHKUuHU. PemieHune mnokasaTeiabHbBIX

IlokazarenbHbIE YPaBHEHUN METOJOM ypaBHUBAHHUs I10KA3aTEJEW, METOAOM BBEICHUS

YPABHEHHA U HOBOM  NEpeMEeHHOH, (QYHKUMOHAIbHO-TPA(QUUECKUM  METOJIOM.

HEPaBEeHCTBA Pemenne npocTenmmx noka3areJbHbIX HEPABEHCTB

Tema 2.5. Jlorapupm Copepxanue yueOHOIro MaTepuasa 6

yuciaa. CpoiicTBa Jlorapudpm  ymcna. OcHOBHOe  JjorapuMuyUecKoe  TOXKIECTBO. 6

Jorapu¢pmos Brruucnenue norapudma no omnpenenenuto. CpoiicTBa nmorapu¢pmoB.
Jecsatuunble U HaTypaibHble Jorapudmel. [IpaBuna nelicTBuil ¢
aorapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.

Tema 2.6. Conep:xanue yueOHOTro MaTepuaJia 8

Jlorapudmuueckasn Jlorapupmuueckass  ¢yHkuus U ee  cBoiictBa.  IlomsTue 8

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

Jlorapudmuueckue OCHOBHBIX  METOJ]a  peleHHs  JOorapu(MHUUECKUX  YpaBHEHMU:

yPaBHEHUs, (YHKIMOHAIBHO-TPAQUUECKHH, METOJ] TOTEHUHMPOBAHUS, METOJ

JIMYHOCTHEIE,
METanpeMETHBIE 1
MpEAMETHBIC
KOMIICTECHIIUU 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 Jlorapupmbl B | Conep:kanue yueOHOro MaTepuajia 2
NpHUpoJe U TEXHUKE [Tpumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee 2
MaTE€MaTU4YeCKUe CBOMCTBA
Tema 2.8 Pemnenue Conep:kanue y4eOHOT0 MaTepHuaJia 6
3aga4. CremnenHas, CrenenHasi, moka3aTenbHas U Jorapupmuueckas GpyHkmuu. Pemenne 2
MOKa3aTeJbHas U YPaBHEHHUI U MPOCTEUIINX HEPABCHCTB
JiorapupmuvecKast IIpakTuyeckoe 3ansaTue Ne 3 Vccnenoanue pynkiuu. IToctpoenue 4
byHknmuun U 1peoOpa3oBaHus TIpadUKOB (QYHKIUI C HCHOJIB30BAHUEM UX
CBOMCTB.
Pa3ne 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 30
Tema 3.1 Coaep:xanue yueOHOro MaTepHaJia 4
Tpuronomerpnueckue Panuannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hauaia KOOpPJAUHAT. 4
pyHKknun OnpeneneHue cuHyca, KOCHHYCA, TaHI€HCA M KOTAHIEHCA. 3HAKHU
MPOU3BOJILHOIO yIJIa, CHHYyCa, KOCHHYCa, TaHI€HCa M KOTaHI€HCa II0 YETBEPTAM.
yucaa 3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM 1 KOTaHI'€HCOM
OJIHOTO U TOT'O K€ yria
Tema 3.2 OcHoBHBIE Copepxanue yueOHOro MaTepuasa 6
TPUTOHOMETPUYeCKHue OCHOBHBIE TPUTOHOMETpPUYECKHE TOXJecTBA. DOpPMyNbl CII0KEHHUS. 6
TOK/AECTBA. CuHyC, KOCHUHYC, TaHT€HC U KOTAaHI€HC YIJIOB o0 U — o. Dopmyrsl
IIpeoGpasoBanus npuseneHus. opmynsl 1BOMHOTO yriaa. @opMyIisl TOJIOBUHHOIO YIJIA.
NpocTeHIuX [IpeoOpa3oBaHue CyMMbl  TPUTOHOMETpPUYECKMX  (QYHKIMI B
TPUTOHOMETPUYECKUX npousseneHue. IlpeodpazoBanue npousBeeHNs TPUTOHOMETPHUECKUX
BbIPAKEHH . byHKIMI B cymmy.
Tema 3.3 Coaep:xanue yueOHOIro MaTepHuaJia 6
Tpuronomerpnueckne OO6nacTh omnpeeneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX 6
(pyHkuum, ux cpoiicrBa U | GyHKITUH. YeétHoCTs, HEUYETHOCTD, [IEPUOJNYHOCTD
rpaguxku Tpuronomerpuueckux QyHkiuii. CBoiictBa U rpapuku GyHKUUN y =
COs X, y = sin X, y = tg X, y = ctg x. CxxaTue u pacTspkeHue rpapukoB
TPUTOHOMETPUUYECKHUX (PYHKIUH.
ITpeobpaszoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMMA
Tema 3.4 O0paTHbIe Conep:xanue yueOHOro MaTepuaJia 4
TPUTOHOMETPHYEeCKHUe ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC M apKKOTAaHI'€HC YHcIia. 4
pynkuun OO6patHble TpuroHoMerpuueckue GyHkiuu. VMIx cBoiicta u rpaduku.
Tema 3.5 Copnepxxanue yueOHOIro MaTepuaJa 6

JIMYHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413

JIn4yHOCTHBIE,
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Tpuronomerpnueckue VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHeE tg X = a, ctg X 6 METaNnpeIMETHBIE U
YPaBHeHMS U = a. PemeHume TpUroHOMETPUYECKHX YpPAaBHEHUN OCHOBHBIX THIIOB: IpeIMeTHbIC
HEepaBeHCTBa IPOCTEHIINE TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIIMECH K KOMIIETEHIIUH B
KBaJpaTHbBIM., PEIIAEMBbIE Pa3JI0KEHUEM HA MHOKUTENH, OJHOPOIHBIE. COOTBETCTBHH C
[TpocTeiine TPUroHOMETpUUECKHNE HEPABEHCTBA. ®I'OC cpennero
Tema 3.6 Pemienne Coaep:xxanue yue0HOro MaTepuaJia 4 o0iero oopa3oBaHus,
3aaa4. OCHOBBI IIpeoOpazoBaHne  TPUTOHOMETPUYECKUX  BbIpakeHUM. Pemienue 2 YTBEPKICHHOTO
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHCHMM W HEPABEHCTB, B TOM 4YHUCIE C IIPUKA30M
Tpuronomerpuyeckue UCIIOJIb30BAaHUEM CBOMCTB (DyHKIIMH Munucrepcrsa
byHKuHn IIpakTuyeckoe 3anaTe Ne 4 OCHOBHBIE NOHSTHS TPUTOHOMETPHUH. 2 00pa3oBaHKs U HAYKH
OCHOBHBIC TPHTOHOMETPUYECKHE TOXK/IECTBA. Perienue 3a1a4u P® or 17.05.2012 Ne
Pa3nen 4. DiieMeHTHI TeOPUH BEPOATHOCTEH 413
Tema 4.1  CoObiTue, | Cogep:xxanue yueOHOro MaTepHuaJia 8
BEPOATHOCTL  COOBITHUSA. | DJIEMEHTH KOMOMHATOPUKY (pa3MeIeH s, IEPECTAHOBKU, COYCTAHHS). 8
Choxenne u ymuo:xkenne | CoObitusi. Busabl cobbituii. Knaccuueckoe omnpeneseHue BepoSTHOCTH
BEpPOSTHOCTEH coObITusl. TeopeMbl Cl0XKEHUSI BEPOATHOCTEH. Y CJIOBHASI BEPOSTHOCTb.
3aBUCHMMBIE M HE3aBUCHUMBbIE COOBITHS. TeopeMbl YMHOXKEHHUS
BEPOATHOCTEW. BblunciieHne BEpOSITHOCTH COOBITHSI C NPUMEHEHHUEM
dopmyn komOuHaTOpukH. Pemienue 3agad  Ha  KJIacCHMYECKOe
orpeziesieHue BEpOosATHOCTU. PerieHne 3aa4 Ha TEOpeMBbl CI0KEHUS U
YMHOXEHUS BEPOSTHOCTEH.
Bropoii cemecTp
Tema 4.2 BepositHocTh B | Conep:kanue yueOHOro MaTepuajia 6
npogeccuoHaJIbHBIX IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJIePKAHME
3ajgadax OTHOCHUTENBHAS 4YacTOTa COOBITHSA, CBOMCTBO €€ YCTOWYMBOCTH. 4
Cratuctuueckoe ompeseneHue BepoATHOCTH. OlLieHKa BEpOSITHOCTH
COOBITHUS
IIpakTuyeckoe 3ansaTve Ne 5 Pemenue mpakTHYecKMx 3aaad Ha 2
HaXOXXJCHUE BEPOSTHOCTH COOBITHS W  YHUCIOBBIX XapaKTEPUCTUK
JIUCKPETHOM CITy4ailHO BEJTUYUHBI.
Pa3nea 5. Ilpon3Boanas u nepsoodpasHasi pyHKIMHU 50
Tema 5.1 Copaepxxanue yyeOHOIro MaTepuasa 8
ITocaenoBarensHoOCTH. YucrioBbie MOCIEAOBATEIBHOCTH: OMPENETICHUE, CIIOCOOB 3aTaHus, 8 JInaaOoCTHEIE,
IlonsiTHe npenena BUJbl. ApudmMernyeckas ¥ TeOMETpUUYECKas MPOTPECCHH, UX CYMMBI. METaNpeIMETHBIE U
[TocnenoBarenbHOCT, Kak (QYHKIMS HATypaJbHOTO apryMeHTa. IpeIMeTHbIE

CymMmupoBaHue mociefoBaTesibHocTell. beckoneuno Oounpuie u

KOMIICTCHIIUU B
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OCCKOHEYHO MaJibIC BCJIMYHHEI. Ilonstue 0 nopeaciic

COOTBCTCTBHHU C

nocienoBaTeabHOCTH. [loHsTHE penena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIIEHUS IpeeioB. [IoHsATHE HEOIIPENEIEHHOCTH. o0rmiero oOpa3oBaHus,
YTBEP>KIEHHOIO
Tema 5.2 IlonsTHe Conep:xanue yueOHOro MaTepuaa 6 IPHKA30M
NpoHu3BOAHON. POPMYIbI | [Tpypamenne  apryMeHta. llpupamenwe  (QyHKIMH.  3ajaun, 6 MunucTepcTBa
u npasujia MIPUBOJISIIME K MOHATHUIO MPOU3BOAHON. OmnpenesieHue MpOU3BOIHOM. o0pa3oBaHMs U HAYKH
nuddepeHunpoBaHus Anroput™m OTBICKAaHUS MPOU3BOAHOM. Dopmyiibl P® ot 17.05.2012 Ne
muddepennupoBanus. [Ipasuna quddepennmnposanus. [IpousBoanbie 413
BBICILIUX MOPSIIKOB.
Tema 5.3 Coaep:xanue yue0HOro MaTepHaJia 6
I'eomeTpuyeckuii u ['eomerpuueckuii 1 GU3NIECKUN CMBICT MPOU3BOIHONW. OmnpeneneHue 6
(usnyecknii cMbICI KacaTeNbHOHU K rpaduky GyHKIIMH. AJTOPUTM COCTABICHUS YPaBHEHHS
NPOM3BOAHOM KacaTesnbHOM K rpaduky ¢pyHkuuu y=f(x). Haxoxaenue ckopoctu aiis
npoliecca, 3aJaHHOro (popMyIioil U rpaKOM.
Tema 5.4 IlonsiTue o Conep:xanue yueOHOro MaTepuaJia 8
HENPEPLIBHOCTH [Monstue HenpepbiBHON (yHKIMU. CBONCTBA HENMPEPHIBHON (YHKIIUH. 8
¢ynxuun. Meron CBsA3b MEXJy HENPEPHIBHOCTBIO M AU PEPEHIMPYEMOCTEIO DYHKINK
MHTEPBAJIOB B TOYKE. AJITOPUTM PEIEHHsS] HEPABEHCTB METOIOM MHTEPBAJIOB.
Tema 5.5. Uccaenosanune | Conep:kanue yueOHOro MaTepuasia
(ynxuuii u nocrpoennue Bospactanue u yObiBanue (QYHKIIMH, COOTBETCTBHE BO3PACTaHUS U
rpaguKos. yObIBaHUS (QYHKIMH 3HAKY [POM3BOAHONW. DKCTPEMYM (YHKIHH.
3amaul Ha MaKCUMyM U MUHUMYM. BBINyKIOCTb, BOTHYTOCTb, TOUKU
nepernba. AJTOPUTM HCCIEAOBAaHUS (YHKLIMU M TOCTPOEHUS ee
rpaduka ¢ mOMOIIBIO0 MPOU3BOTHOM.
Tema 5.6 Haxoxxnenue Copepxanue yueOHOro MmaTrepuasa 4
ONTHUMAJBHOIO IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIePsKAHME
pesyabrara ¢ nomomblo | HanMensinee u HauOomnbinee 3HaueHue ¢yHkuuu. IIpumenenue 2
NPOU3BO/HOM B NPOU3BOJHOW Ui OTHICKAHUS HAWMOONbIIEr0o W HAMMEHBIIETO
NPAKTHYECKHUX 321a4aX | 3HAUYEHHUI HenpepbIBHON (PYHKIIMU HA OTPE3KE.
IpakTunueckoe 3ansitue Ne 6 I[locinegoBarensHocTH. [Ipon3BoaHast. 2
Tema 5.7 Conep:xanue yueOHOTro MaTepuaJia 4
ITepBooGpa3nasn [Tonstue mnepBooOpa3Hoil u wuHTerpana Uit ¢GyHKuud  y=f(x). 4 JInuHOCTHBIE,
(pynkuun. Heonpenenennsiii wuHTerpan. Tabmuna wuHTerpasnioB. (CBoiicTBa MeETalpeIMETHBIE U
Heonpenesennbiii HEONpEAENEHHBIX MHTErpajgoB. V3ydeHue mpaBuiia BBIYUCICHUS IpeIMeTHbIE
HUHTerpaJj nepBooOpa3zHoil. BelunciieHne HeonpeieIeHHbIX HHTETrPAJIoB. KOMIIETEHIIUH B
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Tema 5.8 Onpenenennniii | Cogep:kanue yueOHOro MaTepuaJa 4 COOTBETCTBHH C
uHTerpasa. ®opmyaa [TonsiTue onpenenéHHoro uHTerpaia. I'eomerpuueckuii U hpu3HIECKUit 4 ®I'OC cpennero
Hebrorona — Jleiitonuna. CMBICI ~ ompeneiaeHHoro uHrerpana. (CBoHcTBa  ONPENEIIEHHBIX o0rmiero oOpa3oBaHus,
ITnomans UHTErpasioB. Brruncnenue ompeaeneHHbIX uHTErpanoB. dopmyia YTBEP>KIEHHOIO
KPHUBOJHMHEHOU Heiorona — JleitOnuna. Pemenue 3amad Ha NMpUMEHEHUE WHTErpaia IIPUKA30M
Tpaneuum. JUISL BBIYMCIICHUS TUIOIIA U KPUBOJUHEIHON Tpanenuu. MunucrepcTBa
Tema 5.9 Pemienue Copnepxxanue yueOHOIro MaTepuaJa 4 00pa3oBaHUs U HAYKU
sanay. [Ipoussoanas u dopmynsl 1 npasuna guddepentuposanus. Mccaenosanue GyHKIuii 2 P® or 17.05.2012 Ne
nepsoodpa3Hasi C IoMOUIbI0 Ipou3BoaHON. HauOoispliee M HauMmeHbllee 3HAUYEHUS 413
(pynkuum. dbyakuun. Berauciaenue neproodpaznoii. [Ipumenenune neppoodpa3Hoit

IIpakTuyeckoe 3ansitue Ne 7 IlepBooOpaznas u unrerpain. Gopmyna 2

Herorona-Jleliouuna.
Pa3nes 6. KoopanHaTsl H BeKTOpSbI B ipocTpaHcTBe. [IpsiMble U IJI0CKOCTH B IPOCTPAHCTBeE. 34
Tema 6.1. OcHOBHBIE Coaep:xanue yueOHOT0o MaTepHaJia 6
NOHATHSA cTepeoMeTpuH. | OCHOBHBIC TOHITHUS CTEpeoMeTpud. TOUYKH, TpSMbIE M TUIOCKOCTU 6
Koopaunartel u BekTopbl | (criocoObl  3amanusi). llpsMoyrombHass cucteMa KOODAMHAT 11
B IIPOCTPAHCTBE npoctpancTBe. Bektopsl B mpocTtpancTBe. dopmyna paccrosHus

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

BEKTOPA B CHCTEME KOOpAMHAT. JINHEWHbIE onepannuy HajJ BEKTOpaMu

(YMHOX€HHE BEKTOpa Ha YMCIIO, CIOKEHHE U BBIYUTAHHE BEKTOPOB).

CkansgpHoe mnpousBeneHHE BeKTopoB. [lIpocreiimme 3agaun B

KOOpJMHATaX.
Tema 6.2. [Ipsimasi u Copepxanue yueOHOro MaTepuasa 6
IUIOCKOCTH B OcHoBHBIE CBOMCTBA IIOCKOCTH. B3anMHOE pacnosiokeHue NnpsMbIX B 6
NPOCTPAHCTBeE. npocTtpaHcTse. [lepecekaromuecs, napaielbHbIE U CKPEILMBAIOIINECS

HpsIMBbIE. VYron MEeXy HPSIMBIMU B IPOCTPAHCTBE.

[TepnieHAuKYIApHOCTD MPAMBIX. Pacnionoxenue NpsmMbIX U IIIOCKOCTEN

B OpocTpaHCTBe. Touka mepecedyeHHs MpPsAMOM W IUIOCKOCTH,

IPUHAJJIEKHOCTh NPSIMOM MIOCKOCTU. OCHOBHBIE NPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copnepxanue y4eOHOIo MaTepuaJa 6
IMapaaseabHoCTH [TapannensHple mnpsMas W IuockocTh. Omnpenenenue. [IpusHak. 6
NPSIMBIX, IPSAMOI 1 CaoiicTBa. Yron  Mexay = CKpEIIMBAIOIIMMUCA  IPSIMBIMHU. JInuHOCTHBIE,
IUIOCKOCTH, II0cKocTeil | [lapamiensubie  miockoctu. Omnpenenenue. [lpusnak. CoiicTsa. METaIpeMETHBIE U

[TpunoxeHne BEKTOpHON anreOpbl K PELICHHIO 33734 Ha MPSIMYI0 U IIpeIMETHBIE

IUIOCKOCTh B NPOCTpaHCTBE (MapajUIeIbHOCTh JBYX  MPSMBIX,

KOMIICTCHIINU B
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NapaJUIeJIbHOCTh JBYX IUIOCKOCTEH, MapaJule]IbHOCTh MpPSMON U

COOTBCTCTBHHU C

TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
IlepnieHAUKYISAPHOCTH [leprieHaAuKyIsIpHBIE MIpsIMBIE. [TapamiensHbie MpsIMBIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMON U NEPIEeHIUKYJIApHbIE K IUIOcKocTU. llpu3Hak mneprneHAauKyIspHOCTH MIPUKA30M
IUVIOCKOCTH, IJIOCKOCTeN | mpsiMoii U TutockocTu. [IpuioskeHne BEKTOPHOM anreOpbl K perieHUo MunucrepcrBa
3a/1a4 Ha MPSAMYIO U IIOCKOCTh B IIPOCTPAHCTBE (NIEPIEHIUKYIIIPHOCTD 00pa3oBaHUs U HAYKU
JIBYX MPSAMBIX, MEePIEeHANKYJISIPHOCTh JIBYX IIJIOCKOCTEM, P® ot 17.05.2012 Ne
HEPICHANKYIIIPHOCTD IPSIMOU U TIIIOCKOCTH). 413
Tema 6.5. Conep:kanue y4eOHOT0 MaTepuaJia 6
Ilepnenaukyasp u Ilepnenaukynsip u HakiaoHHas. Teopema O Tpex NEpPHEHIUKYISIPAX. 6
HakJIOHHas1. Teopema o Yron Mexay OpsSMOMl M IJIOCKOCTBIO. YTOJ MEXIY IUIOCKOCTSMH.
Tpex nepneHauKy./asipax. | JIByrpanneiii yron. IlepnennukynspHele ImockocTu. PaccrosHus B
JIByrpaHHbIii yroJ. npoctpanctBe. [lpunokeHne BEKTOpHOHN anreOphl K pEHICHUIO 3adad
Ha NpPAMYI0 M IUIOCKOCTh B IPOCTPAHCTBE (Yroid MEXIy JIBYMs
IJIOCKOCTSIMU, YTOJI MEXAY JBYMs IPSAMBIMH, YTOJ MEXAY NPIMOUA U
TJIOCKOCTBIO)
Tema 6.6. Ilpsaambie u Coaep:xxanue yueOHOro MaTepuaJia 2
IVIOCKOCTH B IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
NPaKTHYEeCKHX 3a7a4ax | B3anmHoe pacrionokeHue NnpsiMbIX B IpocTpaHcTBe. [lapamiensHOCTh 2
npsIMON U IJIOCKOCTH, NapajIeIbHOCTD IIJIOCKOCTEM,
MEePIECHANKYJSIPHOCTh  IUIOCKOCTEW.  PacmosioxkeHne mpsMbeIX U
IUIOCKOCTEH B OKpY’KarollieM Mupe (IIpUpojie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemienue Coaep:xanue yueOHOTro MaTepuaJia 4
3apad4. llpsimbie n PacnonmokxeHne  mpsAMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsapHOCTh W NapalieIbHOCTh NPSIMBIX U TUIOCKOCTEH.
1 BEKTOPHI B JlexapToBbl KOOpAMHATHI B IPOCTPAHCTBE. BEKTOPBI B NMPOCTPAHCTBE.
NPOCTPAHCTBE CrioxeHue M BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIIO.
KoopauHnats! BekTopa
IIpakTuyeckoe 3anaTue Ne 8 Koopaunatel u BekTopsl. [IpsMble n 2
IJIOCKOCTH B IPOCTPAHCTBE.
Paznen 7. MHOrorpaHHUKM M Tejia BpalleHust 30
Tema 7.1 Copnepxanue y4eOHOIo MaTepuaJa 6 JInaHocTHBIE,
MHoOrorpaHHUKH. MHororpaHHuKH - OCHOBHbIE NOHsTHA. [Ipu3Ma (HakiIoOHHAas, nNpsaMas, 6 METanpeAMETHBIC U
IIpusma, npaBwibHasg) W e€ oneMmeHtbl. [lapamenenunen.  CaoiicTBa NPECIMCTHBIC

napaJjienenumnen, Kyo,

npssMoyrosbHoro napamuienenunena. Ky6. Ilupamuga u €€ s1eMeHTsI.

KOMIICTCHIINU B
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nUupamMuaa 1 uxX CCUHCHU s

IIpaBunpHasg nupamuga, €€ CBOWCTBA. YCe4YeHHas nupamuaa, eé

COOTBCTCTBHHU C

CBOICTBA. ®I'OC cpennero
Tema 7.2 Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
IIpaBuibHbIE [Tnomaae MOBEpXHOCTH MHOTOIpaHHHMKOB. IIpocreifime KoMOMHAIIUN 4 YTBEPAKACHHOI'O
MHOIOTPAaHHUKHA B MHOTOT'PaHHHUKOB. BBIUKCIIeHNE JIEMEHTOB MTPOCTPAHCTBEHHBIX (pUryp IIpUKa3oM
KU3HH (p€Opa, auaronanu, yrisl). [IpaBuabHbIC MHOTOTPAHHUKH. Munucrepcraa
Tema 7.3 Coaep:xanue yueOHOT0 MaTepHaJia 6 00pa3oBaHus 1 HAyKH
Huaunap, konyc, map u | Hununap, konye, chpepa u map. OCHOBHBIE CBOICTBa MPSIMOTO 6 P® or 17.05.2012 Ne
MX cedeHHsl KPYrOBOrO HUIMH/PA, IPIMOTO KPYroBoro Konyca. M3obpaikenue Ten 413
BpalleHus Ha IiockocTd. IlpencraBieHne o0 yceu€HHOM KOHYCe.
Ceuenust koHyca (ImapajuleIbHOE OCHOBAHHMIO W IPOXOJSIIee uepe3
BEpPLIMHY), CEUeHHUs LWIMHApa (MapajuledbHO M MEpIEHAUKYISIPHO
ocH), ceyeHusix mapa. Pa3Béprka nuiamMHpa 1 KoHyca
Tema 7.4 Coaep:xanue yueOHOro MaTepHaJia 6
ITnomanu mosepxuocrer | [Inomans moBepxHocTH HuwiIMHApaA. [lnomans MOBEpXHOCTH KOHYca, 6
TeJ1 Bpamenus. O0bembl | yceuéHHOoro Konyca. [lmomanp moBepxHOCTH chepbl W €€ dYacTeil.
MHOIOrpaHHUKOB U TeJ1 | OObembl. OCHOBHBIE NOHATHS M cBoWcTBA. OOBEM MPSIMOYTOJIBHOIO
BpallleHHUsl. napamenenunena. OO0bem kyb6a. OObEMbI TpPSAMOM TNPUIMBI U
mmHApa. O6beMbl TUpaMu bl U KOHyca. O0beM mapa.
Tema 7.5 Conep:xanue yueOHOTo MaTepuaJia 4
IIpumepsl cummerpuii B | [loHATHE 0 cuMMeTpuM B HpOCTpaHCTBE (LEHTpajibHas, oOceBasd, 4
npogeccun. 3epkanpHas).  OOoOlIeHHWEe  MpEeACTaBIEHUH O  MPaBUIIbHBIX
MHOTOTpaHHHMKax (TeTpa’ap, KyO, OKTa’Ap, IOJAEKa’Jp, MKOCA3IP).
[Tpumepsl cuMMeTpuii B ipodeccun.
Tema 7.6 Copepxanue yueOHOro MmaTepuasa 4
Haxo:xnenue 06beMo0B, IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
Jiomaaei nopepxnocrn | Muororpanuuku. Tema W NOBEpXHOCTH BpamieHud. [lnomanm 2
MHOI'OrPAHHHMKOB M TeJI | MoBepxHocTel Ten BpauieHus. OObeMbl U IUIOHIAANW MOBEPXHOCTU
BpallleHUs B MHOTOTPaHHHUKOB M T€J BPAIICHHUS
npakTuyeckux 3agadyax | [Ipakruuyeckoe 3ansaTue Ne 9 MHororpanHuku. Tena u mOBEpXHOCTH 2 JInunocTtHbIE,
BpalleHus. MzMepeHust B reoMeTpuu. METaNpeIMETHBIE U
Pasznea 8. /Iuckpernas cayyaiiHasi BeJIMUYMHA. JJIeMEHTbl MATEMATHY€CKON CTATUCTHKH. 12 MPEIMETHBIE
Tema 8.1 [Iuckpernas | Cogep:kanue yueOHOro MaTepuaJia 6 KOMIIETCHIIMH B
caydaiiHas — BeJM4dHa, | CiydaliHple BeIM4YMHBL. Buapl ciydaiiHblx BenuuuH. OnpeneneHue 6 COOTBETCTBHH C

3aKOH €€ pacnpeacjacHus

JUCKPETHOM  CllyyallHOM  BETMYMHBI.  3aKOH  pachpefesieHus
JIACKPETHOM CIIy4ailHOM BEJIMYMHBL. E€ 4YKCIIOBBIE XApAKTEPUCTHUKH.

®I'OC cpennero
oOmrero oOpa3oBaHus,
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[TousiTHE 0 3aKOHE OOJBIINX YUCE].

Tema 8.2 3anauu | Conep:xanue y4eOHOro MmaTepuasa 6
MaTeMaTH4YeCKO| OCHOBHBIC  TOHSTHS  MaTeMaTHYeCKOW  CTATHCTUKU.  3ajadu 6
CTATHCTHKH MaTeMaTHYeCKOW cTaTUCTUKU. [lepBryHast 00paboTKa CTaTUCTHUECKUX
JMaHHBIX. YHCIIOBBIC XapaKTEPUCTUKU (TeHEepalbHas COBOKYITHOCTb,
BBIOOpKa, cpenHee apuMEeTHYecKoe, MOJa, MeHaHa, pa3Max,
mucnepcusi). IlpencraBnenwe maHHbIX. Pabora ¢ Tabnumamu,
rpaduKkamMu, TuarpaMMamH.
KoncyabTanus 6
IIpomexxyTounasi arrecranusi (JK3amMeH) 12
Bcero no qpucuumniinze: 252

YTBEPKAECHHOT'O
IIPUKA30M
MuHucrepcrBa
0o0pa3oBaHus U HAYKU
P® ot 17.05.2012 Ne
413
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

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

Peanuzarniusi mporpaMmbl JTUCHUILUIMHBI TPeOyeT HaIu4usl yueOHOro kKabuHeTa
MaTeMaTUKH JJI1 TIPOBEJCHUS 3aHATHM JIEKIIMOHHOTO THUIIA, IPAKTHYECKUX
3aHATHNW, B TOM YHUCJIE TPYIIOBBIX, WHIUBUIAYAIbHBIX, MUCHbMEHHBIX, YCTHBIX
KOHCYJIbTAILMM, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIINH.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CTICIMATM3UPOBAaHHAS MEOEITh (CTOJIBI, CTYJIBS IO KOJTMYECTBY 00YUaIONINXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOMsS:  IUIAKaThl,  y4eOHO-HArIsAHBIE  TOCOOMS,
oOecrieunBaOIIMEe TeMaTHYECKUEe WIUIIOCTpalid 1o  pabodeidt  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIe, BHJICO-ayJMO MAaTEpUaJIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommproTep w#MeeT AOCTYNN K 3JIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJI B TJI00AIbHYIO ceThb MIHTepHET, OCHAICH JMIICH3MOHHBIM MPOrPaMMHBIM
o0ecIeYeHUEM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvako, M. 1. Marematuka: yueonnk /M. U. bammakos.- 2-e u3.,
crep.- M.: KHOPYC, 2021.- 394c¢.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiit, 2021.- 40lc.-
(ITpodeccronanpHOE 0Opa3oBanme) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3aganus no maremartuke. B 2-x u.
Y.1: yue6. mocobue mana CIIO /H.B. boromonos.- 11-e uzn., mepepad. u gom.- M.:
FOpaiit, 2021.- 326¢.- (ITpodeccronanbroe 00pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganus no marematuke. B 2-x u.
Y.2: yueb. mocodbue qs CITO /H.B. boromornos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2021.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOe mocoOMe MJii  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2022. — 280 c. — (IIpodeccuonanbuoe oopazoBanue) https://urait.ru
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https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

6. boromosnioB, H. B. Anrebpa u Hauvana aHanuza: ydeOHOe mocoOue it
cpeadero TmpodeccuoHanbHoro oo6pazoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
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 s CcpeaHero  npodeccHoHalIbHOrO  0OpazoBaHms /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3narensctBo FOpaiit,
2020. — 439 c.— (IIpodeccuonanbroe 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 :
yueOHOe  TocoOmMe i1 CpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromomnoB. — 2-e¢ u3n., ucnp. u aomn. — Mocksa : U3gatenscTBo HOpaiir,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. MaremaTuka: anreOpa ¥ Havajlla MaTEMaTHYECKOTO aHAIN3a, FEOMETPUS
Jutst ipodeccuil U CeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduiist/ ['yce
B.A., I'puropseB C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHer-pecypcesnl

10.  www.fcior.edu.ru  (PenmepayibHbIi  IEHTp  HUHPOPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru  (Enunas xoyieknus 1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

12. www. Ucheba. com (O0pa3oBaTenbHblii mopTan «Ydeba»: «YpOKn»
(www. uroki. ru)

MeTtoauyeckue yka3aHusi [Jsi  OOyYamOIIHXCS 1O  OCBOEHHIO
AUCHUTITHHBI

13. Meroanueckne yKazaHUs s OOy4YalONIUXCS TI0  BBITIOJHEHUIO
MPAKTUYECKUX PaOOT.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YUYEBHOH

JTUCHUIINHBI

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

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHME OOYYAIOIIMMHUCSA POCCHHCKOH TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOMPEICICHHIO;

- HAJIMYMEC MOTHUBAIMU K OOYUCHHIO W JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HaponoB Poccuiickoi
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpaguLui,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYNIMOHHOIO MHMPOBO33PEHHS, ITPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh I€JIM U CTPOUTH
JKU3HEHHBIE I1JIaHBbI;

- c(hOpMUPOBAHHOCTh MPEJCTaBICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUSA SIBICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTUKH;

— TOHMMaHHWE 3HAYUMOCTH MaTEMaTUKH JUI1  HAay4YHO-
TEXHHUUYECKOTO  Tporpecca, CcHOPMHUPOBAHHOCTH  OTHOILIEHHS K
MaTeMaThKe KaK K 4YacTh OOIIEeYeJIOBEUEeCKOM KYyJIbTYyphl depes
3HAKOMCTBO C HCTOpPHEH  pa3BUTHS  MaTEMaTUKH, 3BOJIIOIHUEHN
MaTeMaTHYeCKUX HJIEH;

— pa3BUTHE JIOTUYECKOIO MBIIUICHUS, MPOCTPAHCTBEHHOIO

BOOOpa)KE€HUs, aITOPUTMHUUYECKON KYyJIbTYphl, KDUTUUHOCTH MBIIIICHUS
Ha YpOBHEe, HeoOXoaumoMm i Oyaymed npodeccruoHaTbHON
JEeSTeIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJAQJCHHE MATEMaTUYECKUMH 3HAaHUAMH M YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCHUIUIMH NPO(ecCHOHATBHOTO
LUK, Ul TOJydyeHUs o0pa3oBaHHA B 00JIacTAX, HE TPeOYIOLIUX
yIIIyOJIeHHON MaTeMaTu4eckol MOJATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K 0OOpa30BaHHIO, B TOM YHCIIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOIIEHHE K HENpPEepPhIBHOMY OOPAa30BaHMIO KAK YCJIOBHIO YCHEIIHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCThH K CaMOCTOSITENIbHOI TBOPUYECKOM U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
MIPaKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - K3aMeHa.

Meron nposeieHus
IIPOMEKYTOUHON
aTTeCTal|y -
BBITIOJTHEHUE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 3a/1aHus
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OTBETCTBEHHOH NEATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpCTHHKaMM B 00pa3oBaTeIbHOM, OOILECTBEHHO MOJIE3HOHM, y4eOHO-
HCCIIEI0BATEIBCKON, IPOCKTHOM U IPYTUX BUJAX IEATEIBHOCTH;

— OTHOLIEHME K NPO(PEecCHOHANBHON [JEeATEeIbHOCTH  Kak
BO3MOXXHOCTH  Y4acTHUSi B PEIICHHHM JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOJIEM;

MeTanpeaMeTHble:

- YMEHHE CaMOCTOSATENBHO ONPEAEIATD LENN ACSTEIbHOCTU
U COCTaBJIATh IUIAHBI JESTEIBHOCTH; CaMOCTOSTENBHO OCYILECTBIATH,
KOHTPOJINPOBATh U KOPPEKTUPOBATH EATEIbHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I NTOCTHIKECHUS
IIOCTAaBJIEHHBIX LeJIeH U peaau3aly IJIaHOB JESTEeIbHOCTH; BbIOMPATH
YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYaLUsIX;

- yMEHHUE MPOAYKTUBHO OOILATHCS M B3aUMOJICHCTBOBATh B
IIPOLIECCE COBMECTHOW JESATEIBHOCTH, YYUTBIBATH IO3ULUU JPYrUX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniats KOHPIUKTHL;

— BJIQJICHHE  HaBbIKAMU  [IO3HABaTeIbHOW,  y4eOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOM  JEeSTeNbHOCTH,  HaBBIKAMHU
paspelieHus npobieM; CIIOCOOHOCTh u TOTOBHOCTH K

CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIECHUs MPAaKTUYECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHMS;

- FOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOSATENbHOM
UH(POPMALIMOHHO-TIO3HABATEIbHON JESATEIbHOCTH, BKIJIIOYAs yMEHHUE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLIEHUBaTb M HUHTEPHPETHPOBATH HHPOPMALIMIO, TOIYYaeMyl0 W3
pa3IMYHBIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO M3JaraTh CBOK TOYKY 3pEHUs, HCIOJIb30BaTh
aJIeKBaTHbIe  SI3bIKOBBIE  CPEACTBA; —  BIAJICHHE  HABBIKAMH
MMO3HABATEJIbHON PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, MX pPE3YyIbTaTOB M OCHOBAaHUM, T'paHUI]
CBOEr0 3HAHMSI U HE3HAHMsI, HOBBIX MTO3HABATEJIbHBIX 3a/la4 U CPECTB
JUTSL UX JOCTYOKEHHS,

- [EJIEYCTPEMIIEHHOCTh B MOMCKAaX U MPUHATUU pEIICHUH,
CO00pa3UTENbHOCTh W HWHTYHUIHS, Ppa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBiIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MUDa;

npeAMeTHbIE!

1) ymeHue omnepupoBaTh MOHATHUSIMH: OIpPEAETICHHE, aKCHOMa,
TEOpeMa,  CJIEJICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
OPOTHBOIOJOXKHOE  YTBEpXKACHUE,  NPUBOIUTH  NPUMEPHl U
KOHTPIPUMEPHI, KCIIOJIB30BaTh METOJ MaTeMaTHYEeCKOW WHIYKIIHH;
NPOBOJIUTH JIOKA3aTENIbHBIE PACCYKICHHUS TPH pELICHWW 3ajad,
OILICHUBATh JIOTHYECKYIO NMPaBUIILHOCTh PACCyKICHUI;

2)  yMeHMe  ONepHpoBaTh  MOHATHIAMM: MHOX€ECTBO,
MOJIMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMM;, YMEHHE MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar JUlsl  ONHCaHWs  PeabHBIX
IPOLIECCOB U SIBJICHUI M MPH PEIICHUH 337ad, B TOM YUCIE U3 JPYTUX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaTh MNOHATUSAMH: Tpad, CBS3HBIM Tpad,
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JIepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OIUCHIBAThH
rpadbl pa3IMYHBIMU CIOCO0AMHU; HMCIONIB30BaTh rpadbl MPU PELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH MOHITHUSIMU: COYETAHUE,
IIEPECTAHOBKA, YHUCJIO COYETaHWH, YHCIO TEePEeCTaHOBOK; OMHOM
HeioroHa; ymMeHHe mpUMEHSATh KOMOMHATOPHBIE (DAKTBI U PACCYKIACHUS
JUI peLIeHus 3a1ay;

5) yMeHue oneprupoBaTh NOHATHIMU: HATYpaJIbHOE YHUCIO, IeNI0e
YHCJI0, OCTaTOK MO MOYJO, PAllMOHAIBHOE YUCIIO, UPPALUOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYPaJbHBIX,  IEJbIX,  PalUOHAIbHBIX,
JEMCTBUTENIBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JIE€IUMOCTH,
HAUMEHBIIMKA OOIMIA JeTUTeNlb W HauMEHbIee o0Iee KpaTHoe,
anroput™ EBkiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C
[EeNbIM TI0Ka3aTejeM, KOPEHb HaTypalbHOH CTENeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢ JACHCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3aTeleM, Jorapudm uuciaa, CHUHYC, KOCHHYC H
TaHT€HC NTPOU3BOJIBHOTO YHCIIA,;

7) yMEHHUE OTIEPHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHHH, HEPABEHCTB U
CHCTEM, pallOHalIbHbIE, UPPALMOHANIbHbIE, [T0Ka3aTeIbHbIE, CTEIIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh ypaBHEHWs, HEPABEHCTBA H
CHCTEMBI C TMapaMeTpoOM; MNPHUMEHSITh YpaBHEHHs, HEpPaBEHCTBA, HX
CHCTEMBI Ul pPelIeHUs] MaTeMaTHYeCKUX 3aiad M 3a/1a4 U3 pa3IHyuHbIX
oOracTell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuu, oOpaTtHass (yHKIUS, KOMIO3ULMA (QYHKIUH, JIHHEWHas
GyHKUMs, KBajpaTHuHass (QYHKUUS, CTENeHHas (YHKIUS C LEIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMeHHEe CTpouTh Trpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HCHOIb30BaTh I'papuKH
(GYHKOMA JUIT M3YYEHHUs TMPOIECCOB W 3aBUCHMOCTEH MPH pEIICHUH
3a[a4 U3 JPYrux y4eOHbIX MPEIMETOB U U3 PEeaJbHOM JKU3HU; BBIPAXKaTh
dopMyTaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTh (YHKUUH, TMEPHOAUYHOCTD
(GYHKIMHM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIUH,
AKCTpeMyM (YHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJNUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIIOJIb30BaTh CBOWCTBA U IpaduKu GYHKIUN JUId pelieHHs] ypaBHEHUH,
HEpaBEHCTB W 3aJa4y C MapamMeTpamu;, HW300pakaTh Ha KOOPAMHATHOMH
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEI0BATEIbHOCTD, apU(pMeTHdecKas MNpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yYMEHHUE 3aaBaTh IOCIEI0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHuMe omnepupoBaThb HNOHITHSIMM: HENPEPHIBHOCTD
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byHKIMHA, acuMOTOTHI Tpaduka GQyHKIOWH, TepBas ¢ BTOpas
npou3BoaHAas (YHKIHMH, TEOMETPHUECKUH U (U3UYECKHA CMBICTT
IPOM3BOJHON, IIepBOOOpa3Hasi, ONpEIENCHHbI WHTerpal; yMeHue
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
IPOU3BOJHBIE CYMMBI, IPOMU3BEIEHHS, YaCTHOIO M KOMIIO3MLIUHU
(GyHKUMH, HAXOAWTH YpaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHUE UCIOJIb30BaTh IPOU3BOJHYIO JJISl UCCIENOBAHUS (DYHKIMH, A7
HAXOXXJCHUSA HAWJIYYIIero peIIeHUs B NPUKIAIHBIX, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAAHM U O00beMbl GUIYp C
IOMOILBI0  MHTErpajia; MPUBOIUTH HPUMEpPbl  MaTEeMaTHYECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHnanbHbIX YpaBHEHUH;

11) ymeHue omnepupoBaTh IOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U QpTYMEHT KOMIUIEKCHOTO
yucia, (opmMa 3amUCcH  KOMIUIEKCHBIX 4YHcesl (reomMeTpuueckas,
TPUTOHOMETpHYECKass W  anredpamyeckas); yMETb MPOU3BOIUTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU; HPUBOAUTH
IPUMEPBI UCIIOTB30BAHUS KOMILJICKCHBIX YHCET,;

12) ymenue cBOOOJHO OHEpUPOBATH HOHATHUAMM: CpeaHEe
apudmeTnueckoe, MeauaHa, HaWOOJIbIIEE W HAWMMCHbBINCE 3HAYCHUS,
pa3max, AUCHEepCHsi, CTAaHAAPTHOE OTKIOHEHHE Ul OMMCAHUS YUCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIIE C
OPUMEHEHHEM TIpaUUecKuX METOJ0B M JJIEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) yMeHHEe HaxOIUTh BEPOATHOCTH COOBITUH C MCIOJIB30BaHUEM
rpadM4ecKuX METOOB; MPUMEHATh JUIsI PEUIeHus 3anad  (OpMYITbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHATHUSAMHU: CIIy4ailHas BeJIWYUHA, paclpeleieHne
BEPOSITHOCTEH, MaTeMaTUUECKOe OXXKMJaHHE, AUCIIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMaJbHOIO
pacmpeneneHuii; yMEHHE  HCIOJb30BaTh  CBOWCTBA  HM3YYCHHBIX
pacripesiesieHuil 1711 pelieHus 3a7ay; 3HaKOMCTBO C MOHSATUAMU: 3aKOH
OOJNBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAaHHN; yMEHHUE
NOPUBOANUTH TPUMEpPHl MPOSBICHHUA 3aKOHa OONBIIMX YHCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

14) ymeHue cBOOOHO ONEPUPOBATH MOHATUSAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXAY NMPSMBIMHU, YTOJl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH; YMEHHE HCIIOJIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpPE; yMEHHUE
ONEepUPOBATH MOHATUSAMHU: MHOTOIPAHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIBHBIA ~ MHOTOTPAaHHWK, TMpH3Ma, MHpamuaa, Qurypa U
MOBEPXHOCTh BpAIllEHUs, IMIMHAP, KOHYyC, map, cdepa, paszBepTka
MIOBEPXHOCTH, CEUEHHUs KOHyca M LWIMHApA, MapajuleJbHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, TUIOCKOCTh, Kacaroasicst chepbl, HIWIMHIPA,
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KOHyCa;, yMEHHE CTpPOUTh CEUYEHHE MHOTIOTPaHHMKA, H300paxarhb
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpeNieNIeHUs] N3y4aeMbIX (UIyp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX M
NPU3HAKAX T'E€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH HIIM OIPOBEPIaTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHAMM: IUIOIIAMIb
¢uryper, o0beM (GUrypsl, BeTUYMHA YIJIA, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNnienunena, MUPaMuabl, MPU3MBI, IHIUHIPA, KOHYca, IIapa;
YMEHHUE HaXOUTh OTHOILIEHHE 00BEMOB MOAOOHBIX (HUTYp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (UIYphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTHSIMMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, TPOM3BEIEHHE BEKTOpa Ha
YHCIIO, pa3jIoKEHUE BEKTOpa Mo Oaszucy, CKalsIpHOE IPOU3BEIEHUE,
BEKTOPDHOE  TNPOM3BEIEHUE, Yrojd MeXAy BEKTOpaMH; yMEHHE
UCTIOJIF30BaTh BEKTOPHBIM M KOOPIWHATHBIA METOJN [UIS PEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHwe MOAECIUPOBATH pEAbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMS, YpaBHEHUS, HEPaBEHCTBA U MX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHe MOAETH C  TOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, pPELIaTh CBS3aHHBIE C HUMH
NpaKTUYeCKHe 3a/ladd; COCTABISITH BEPOSTHOCTHYIO MOJACTh U
UHTEPIPETHPOBATh MOJYUYCHHBIM pe3yabTaT; pelarbh [PUKIaJHbIE
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMpATh NOAXOMSIIUA METOJ IS PEIIeHUs
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMAaTUYECKUX OTKPBITHM pPOCCUHMCKOW M  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JHCHUIINHE

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

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

Meroauueckue Matepuanbl, ONPECISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHbIE CpeIcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

1.1. ®opma NpoMeKYTOUHON aTTecTAIMU: K3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX U MPOPEeCCHOHATBHBIX KOMIETCHINH, POIEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OICHKa BBIIIOJIHCHUA 3aﬂaHHﬁﬁ AOJDKHAa HPOBOJUTHECS B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHWBAHUsS BBIMIOJHEHHS 3aJaHUN JOJDKHA 00JaaaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OLICHHMBAHMS BBIIOJHEHUS 3aJaHAi  JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCHMOIl OT o0coOeHHOocTell NpodecCHOHANbHOM OpHEeHTalMW WIM IpeInoYTeHUui
IpenojiaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALUIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METOJ], pacueTa CBOJIHBIX OallIOB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLICHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBoa nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeJHUH 0aJ1J1 MO0 UTOraM aTTecTALMHU

O1eHKa 5 «OTIINYHO) 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananmne:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BeimonHuTh npakTuyeckoe 3aaanue (1 3aganue).

IIpuMepHbIe BONpoCHI IS codeceJOBaAHUS
1. Ilenble u pannoOHANbHBIC YUCTA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsle uucna.
KopHu u crenenu.
KopHu HaTypalbHOM CTENIEHH U3 YUCIIa U UX CBOMCTBA.
Crenenu ¢ parioHaIbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1eHCTBUTENBbHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm yncna. OcHOBHOE JoTapu(PMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATYypaIbHBIC JIOTAPU(MBI.

12. Jlorapudm. Onpenenenue. IIpaBuna nerictBuii ¢ morapudmamu.

13. Jlorapudm. OcuoBHbIe OHATHS. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U MTOKA3aTEIbHBIX BEIPAXKEHUH.

17. IlpeoOpa3oBaHue MMOKA3aTEIbHBIX U JOTAPU(PMHUUECKUX BBIPAKEHUH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

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

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKHUX (PYHKIUH.

21. TpuroHomerpuyeckue (PyHKIIMU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

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

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIIHI B TPOU3BEACHHUE.

27. Tlpeobpa3oBaHue NpoU3BeIeHUS TPUTOHOMETPUUECKUX QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBHIPAKCHUH.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKMX (QYHKLUI dYepe3 TaHIeHC IOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

31. Tpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiimye TPUTOHOMETPUYECKHE HEPABEHCTBA.

33. Oynkuuu. OcHoBHBIE TOHATHSA. OOnacTe ONpeneneHuss W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIUMM, 3aJaHHBIX pa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CBoiicTBa PyHKIUH.

37. Oyakuuu. MOHOTOHHOCTh, YE€THOCTh, HEUYETHOCTh, OTPAaHHMYCHHOCTb,
NEPUOIUNIHOCTb.

38. Oynknuu. [IpoMexxyTKM BO3pacTaHuss W YObIBaHWs, HauOoybIIee U
HaMMEHbIIIee 3HAUEeHUs, TOUKU dKCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. Cnoxnas ¢yHKOus (KoMmo3unus). ApudMeTHUeCKHe Olepamud  HaJ
byHKIUAME.

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

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

42. O6patuble pyHkuuu. Coiicta. I'padux o6paTHO# QyHKIHH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPAaBEHCTBA.

45. TlokazatenpHas GyHKIIHS, €€ CBOWCTBA U rpaduK.

46. TlokazaTenpHbIE YpaBHEHUS M HEPABEHCTBA.

BOO~NOGOR~W
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47. CrenennHast QpyHKIMs, ee cBOiicTBa U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOUW (DYHKITHH.

49. OO0nacTh ompeJeleHuss 1 MHOXKECTBO 3HaYCHUI (yHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHus 1 MHOKECTBO 3HaYeHHUN (DYHKIIMHU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHusl 1 MHOXKECTBO 3HaueHUi QyHkImu y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp omnpeneneHns 1 MHOXECTBO 3HAUEHUH QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeoOpazoBanusi rpadukoB ¢yHknuii. CHUMMETpHsT OTHOCHUTEIBHO OCeH
KOOp/IMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeobpazoBanus rpadukoB ¢(yHkuud. CUMMETpUsS OTHOCHUTEIBHO Hauaia
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCHUTEIBHO MPSIMOI
y=X.

57. IlpeoOpa3oBanus rpadukoB (yHKiui. PacTsokeHue W ckaTUe BIONIb Ocei
KOOp/MHAT.

58. VpaBHenus. PaBHOCHIIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cucremsl ypaBHeHUH. PaBHOCUIIBHOCTH CUCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHU. OCHOBHBIC TPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB M TpagukoB (YHKIMH MpPU pEIIEHUH YpAaBHEHUH U
HEPaBEHCTB.

65. Meroa HTEPBAJIOB.

66. N3o00pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUI
C IByMsI IEPEMEHHBIMHU U UX CHUCTEM.

67. N3o0paxeHue Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIEIOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATEILHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKUI CMBICI.

71. ITonsATHE 0 MPOU3BOAHON QYHKIUH, €€ PU3MUECKUIT CMBICI.

72. VYpaBHeHUe KacaTeIbHOW U HOpMaJIU K rpaduKy DyHKIIHH.

73. IIpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO.

74. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

75. [IpuMeHeHHe TPOU3BOJAHON K HCCIENOBaHMIO (YHKIMA M HOCTPOCHHUIO
rpaduxosB.

76. IIpumepsl UCHONB30BaHUS NMPOM3BOAHON JUIsl HaXOXKIEHUS HAWITYYIIETo
pelleHus B MPUKIAIHBIX 3aauax.

77.  Bropas nmpous3BojHas, ee reoMeTpruuecKuil cmbici. Haxoxxaenue ckopoctu
JUTSL TIpoliecca, 3aJlaHHoro (popmyIoit u rpaduxom.

78. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxkiaeHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

79. IlepBooOpasnas u unrerpain. CBoHcTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OnpeneneHHblil MHTErpall, OCHOBHBIE CBOMCTBA U €0 I'€OMETPUUYECKUI

cMmbicit. @opmyna Herorona—JleliOHuna.
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82. [IpuMeHeHne OMNpeaeNeHHOro WHTErpaja Il HaXOXACHHS IUIOLIAIU
KPUBOJIMHEHHOW TpaIeiuu.

83. OcHoBHBIE  TOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaud Ha TMOJCYET YHUCiIa pPa3MEIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemenue 3aa4y Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma HetoToHa. CBOiCTBa OMHOMHHAIBHBIX KO3(DPHUIIMEHTOB.

86. Tpeyronsuuk Ilackars.

87. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

88. [Ipencrarnenne naHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH)

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapamiensHOCTh MPSIMON U IIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92. [lepnieHIUKYISIPHOCTD MPSMOM U TIIIOCKOCTH.

93.  IlepnieHAuKYISp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYroa Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: MAPAJUIETBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS

OTHOCHUTEIIBHO TJIOCKOCTH.

100. MmuororpanHuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

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

102.  Mmuororpannuku. [lapamnenenumnen. Kyo0.

103. IIupamupa. [IpaBunbHas nupaMuaa. Y cedeHHas nupamuia. TeTpasap.

104. Cummerpuu B KyOe, B apajuiesenumnese, B Ipu3Me U upamue.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

106. IIpencraBieHue O MPABMILHBIX MHOTOIPAHHUKAX (TETpadap, KyO, OKTadIp,
JIOICKA’AP U UKOCADIP).

107. Hwuwmuaap. OcHoBaHWe, BhICOTa, OOKOBas IMOBEPXHOCTh, OOpasyrorias,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennsiii konyc. OcHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpasyroasi, pa3BepTKa.

110. Vceuennniii koHyc. OcHOBaHME, BBICOTA, OOKOBas TMOBEPXHOCTbD,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHuUs1 KOHYCa U CEUEHHsI, TapajiesibHble OCHOBAHUIO.

112.  Illap u cdepa, UX CEUCHHUSI.

113. KacarenpHasi TUIOCKOCTb K cdepe.

114.  O6wem u ero uzmepenue. arerpansHas Gpopmyina oobema.

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

116. dopmynsl oObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaamn chepel.

118.  dopmyssl IIIOMAAN TOBEPXHOCTEH IMIMH]PA U KOHYCA.

119. TIlomoOme Ttenm. OTHOMmEHHUS IUIOMIAJICH TOBEpXHOCTEH W  00BHEMOB
MOIOOHBIX Te.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXIYy ABYMs TOUYKaMHU. Y paBHEHHE CQEpHI.

122.  Bexktopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopaunatsl. Pa3noxkenue BeKTOpa Mo HapaBJICHUSM.

125.  VYron mexay nByMmsa BekTopamu. IIpoekiusi BeKTopa Ha OCb.

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

127. Hcnonp3oBaHHE KOOPAMHAT U BEKTOPOB IIPHU PELICHUH MAaTeMaTHUECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpumMepHbIe MPpaKTHYECKHE 3aaHUS
Pa3BuTHE NOHATHS 0 YHCIIE

1. Boraucnurs:
(1+i)°
2. Ha¥iti MOy M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245
z,=1-%

Haiimure: “1° %2

4. JlaHbI ynca:
£ = "JII'E - 'J%

Zy = \E + aﬁz

o Z, ==
Hatigure: ©1 “=

KopHu, crenenn u jorapupmbl

1. BpluucanTe |ogslogzlogslog 512
2811

2. Beruncimre ———
223

1 1
3. Brluuciure > Iog I+ |Og432 -5 |0g 28

4, Brruncnure |og 12 —% Iog 32 +% |0936

OCHOBBI TPHTOHOMETPHH
=

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

2. Haiitu 3Hak uncia Ctg28() . Otser oGocHyiite.

2T
) s — o
3. Haiinure 3nak yncna 6 . OTBeT oOOCHYITE.
4. Jlokaxure, uro LG @& —Sin*a =1g*a-sin‘a

DyHKIUH, UX CBOIICTBA U IPaPUKH
1. [Toctpouts rpaduk GpyHKIUN

=

y=x3
2. [Toctpouts rpadux GyHKIMH

1
y=x ++1

3x
F¥= :
3. Hana ¢pyHKIms x+2 | Haiitu 3HaueHHs (YHKIUY B TOUKAX -
1,210
2 ) -

4. HaiiTi 06macTh onpenenenus QyHKIuy » In( x* — 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemmute ypasrenne cos(X+%)=1

Pemmre ypaBuenue 3tg (3X + %) =3

2
3. Pemnte ypasuenue 1—tg?X = 2tgx
4 Penmire ypaBuenne cos(1—x)=4

Hauaja MaTeMaTH4ecKOro aHajnu3a
1. Brruncnure

lim(x%— 5x +3)

x—=+3

. Jx—2
2. Brrancnure: lim —
=2 5x54+4
3. HaiinuTe npou3BoIHYIO (yHKITHIA:

a) f(x) =5x*+3x +7
6) f(x) == —2Vx+7
4 Haiitu  ypaBHeHme kacarenpHOH K rpaduky GyHKOIUA
v=2x*+1
5. Haiigute npoussoanyto ¢pynxuun V = YX* 1 3% + 4
6. Hccnenyiite (QYHKIUIO Ha MOHOTOHHOCTH M OKCTPEMYMBI
f(X) =—2x% +21x* -~ 72x+9

7. Haiinure nponssonyio gyrkmun Y =Sin(x* +2)-cos(X —2)

8. Haiiniute mnpoMeXyTKM MOHOTOHHOCTH (YHKIMM U TOYKH
skctpemyma V = X7+ 6X* +9x + 8
9. Haiinute Touku nepernba M MpOMEXYTKH BBINTYKJIOCTH Ipaduka

bynkuun V = X - 6X7 + 4
10. Haiinute mNpPOMEXYTKM MOHOTOHHOCTH (YHKIMM U TOYKHU
sketpemyma Y = X7 - 6X% 40X
11.  [okaxwure, uro pyHkus F sBisercs mnepBooOpasHON 11 (GYHKUIUU
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>—4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruncaure MHTErpai J. (X* +4x+1)dx BelumciuTe MIOMAzb

duTYpBI, OrpaHmYeHHOI rpaduKoM GYHKIHH Y =3X", IpAMBIME X =2,X=4 u
0CBIO abcuuce
2xdx

3+ x?
14.Berauciute mwiommaab QUrypbl, orpaHu4eHHONW rpadukoM GyHKIHA

13.Bpruncnure nHTErpa _[

y =16—x* u ockro abermce
15.Bprancaure 1iomans QUrypbl, orpaHUYeHHOW rpapukoM (QyHKIUU
y =1 —x* 1 ocbro abeuuce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIOCOOAMH  MOXHO
chopMHupoBaTh KOMaHIy W3 4 4YEJIOBEK [UI1 YYacTHs B MaTeMaTU4ecKon
oJmmMmnuane?

2. BreraucianTs: A73+A62+A53
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3
P7_'K26+i;'

3. Haiitu 10

4, CKOJIbKO Pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aMHCaTh C TIOMOIIBIO (P
2,3,4,5, 6,7 takum 00pa3om, 4ToObI Bce UPPHI B YUCIIaX OBLIN PA3TMIHbI?

5. HIudp ceiida obpazyercs u3z nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B UUCIe MOTYT MMOBTOPATHCS). BTopoe, Tpex3nauHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IuIHBIX MUPPOB MOKHO HCIIOIH30BATh B TAKOM
ceride?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMeTnieckoe, pa3max,
MOJTy U MEITHAHY.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemuvecxkoe 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 BRIOOPKH.

9. Onpenensisi CTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSIH, BBISICHSIIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kax10M U3 100 mpon3BoJIbHBIX 00pa30M BhIOpAHHBIX TAKETOB
C OZIMHAKOBBIM 4YMCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yucio nakeTon

Haiitu cpeanee apudmeTrueckoe U MOAy.
10.  Tloacuuranmu oOwveM mpomax maraswHa B TedueHue 10 muel (B ThIC. pyo.): 45, 39,
33,37,31, 29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHe KOHyca — IMpaBWIbHBIA TPEYTOJbHUK CO CTOPOHOM 12 cMm.
Haiinute muiomanp ceyeHus, NMPOBEJCHHOIO yepe3 JiBe 00pasyrolue KOHYyca, Yroil MExXIy

koropsiMu  paBeH () .Otpesok AD HepICHIMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO

tpeyroiapauka ABC. N3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiingute paccrosiHue
ot KoHIoB oTpe3ka AD no npsimoii BC.

2. Pacctosnue ot Touku M 1m0 KaXXAoW M3 BEPIIMH MPABUIBHOTO TPEYroJbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoctn ABC, eciiu AB=6 cm.

3. B tpeyronsunke ABC mano: ZC=Q(Q , AC=6 cm, BC=8 cm, CM — menmana.
Yepe3 BepimHy C mposenena npsimas CK, meprneHIuKymsipHas K IUIOCKOCTH TPEYrOJbHUKA

ABC, mpuuem CK=12 cm. Haiiqute KM.
4. Yepes cropony AB pomba ABCD mposenena miockocte ADM Tak, uto

nByrpaussiii yron BADM pasen () . Haiiaure cropony pomba, ecin ¢BAD =45"

paccrosHue oT Touku B no mnockoctu ADM pasho 4\/§
5. CymMa 1uiomael Tpex rpaHeil mpsSMOYTOJILHOTO Mapajulesenunesia, UMEomnx

obmyio BepimHy, paBHa 404 OmM°, a ero pebpa mpOHOPLHOHANBHEI urcnam 3, 7 u 8. Haiimure
JMaroHallp napajuiejaenumnesa.

6. N3MepeHnss mpsiMOyroibHOTO Tapasuiesnenumnena paBHel 8 cMm, 12 cMm u 18 cwm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napasuiesenunesa.

7. [ITap pannyca 41 1M nepecedeH IUIOCKOCTBIO, HAXOASAIIENCS HAa PaCCTOSHUM 9 M
oT ueHTpa. Haliaure miomanes ceyeHusl.

8. B xonyce nnmuHa oOpasyroriei paBHa 5, a paguyc ocHOBaHMs paBeH 4. Haiimute
00BbEeM KOHYCA.

9. Haiitu kocunyc yria mesxay sextopamut: @(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
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEMOHCTpUpYeT TIJIyOOKOoe, IIOJHO€ 3HaHME€ M IIOHMMaHHe
IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3JIaraeT MaTepuai;

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- TIpu OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTb CYKICHHI,
IIPUBOJUT BEPHBIE apTyMEHTHI, 1€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBUJIBHO U OOCTOSATEIBHO OTBEUYAET HA COIMYTCTBYIOIINE BOIPOCHI.

1

- JeMOHCTpPHpYET TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMAaHHe
IIPOrPaMMHOr0 MaTepHaa;

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

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpH ONpEACICHUU WU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSATENBbHOCTb CYXJIEHUH,
IPUBOJUT BEpPHbIE apPryMEHTBl, BEPHO, HO C HE3HAUUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpIIAs HE3HAYUTEJbHBIE OIIMOKH, OTBEUAeT Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

-pacKpbIBaeT OCHOBHOE COJAEp)KaHHE Yy4yeOHOro MaTepuana, HO
0OHApYKUBAIOTCSI CYLIECTBEHHBIE poOeTbI B IMOHUMaHUU
IIPOrPaMMHOI'0 MaTepuania

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepual;

- JIOMyCKaeT OIIMOKM B OMpPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTh CYXKJICHH,
MPUBOJIUT YACTHYHO BEPHBIE apryMEHTBI, OTJECIbHBIE BBIBOJBI HEJIb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPyJAHEHUs, OTBEdYas Ha
COITYTCTBYIOIIME BOIIPOCHI.

0,25

- HE 3HAeT 3HAYUTEIHHOM YacCTH MPOTPAMMHOI0 MaTepHalia, J0MyCKaeT
CYIIIECTBEHHBIE OITUOKH;

- HE 3HaeT WU JaeT HEBEPHOE OIpPEACIICHHEe H WCTOJIKOBAHHE
OCHOBHBIX MMOHSITHH

- HE MOJXKET TPHUBECTH BEpPHBIE aApPTyMEHTHI, JIeJIaeT HEMpPaBUIIbHBIC
BBIBOJbI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe banabl 3a
KPHUTEPHH OLCHKHU
Xon pelieHusi BEpHBINA, MPUBEIEHO BEpHOE OOOCHOBAaHHOE pEIICHUE, 15
IIOJIy4E€H BEPHBIA OTBET ’
Xop pelieHus: BEpHBIN, HO JOMYIIEHA OJIHA OIIMOKA BBIUMUCIUTEIHLHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMUECKH BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
omnOKa; WIK pelIeHue He JOBEJICHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOT'O 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a

KPUTCPUHU OLICHKU

1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;

IPUBE/IEHA BEpHAs I10CJIE0BATEIBbHOCTh BCEX IIArOB PELIEHUS; BEPHO
000CHOBAHBI BCE KJIFOUEBHIE MOMEHTHI BHIOPAHHOTO CIIOCO0a peIIeHuUs;
BEPHO OTMEUYEHBl Ha YEpPTEKE CBOMCTBA BCEX MPEICTABICHHBIX B 1,5
ycIoBUU GUTYD U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE MPe0Opa30BaHUs U BHIYMCICHUS;
MOJTy4€H BEPHBII OTBET

2 | HaiieH BEpHBIN CIIOCOO PELICHHUS;

IIPUBE/ICHA BEPHAs [10CJIEJ0BATEIBLHOCTD BCEX I1Ar0OB PEILICHUS;
JOTYIIEHBl OTCYTCTBUSL U (WJIM) HErpyoOble OMMOKH B OOOCHOBaHMSIX
KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHbI HA YEPTEXKE CBOMCTBA MPEJCTABIECHHBIX B YCIOBHUH 1
¢GuUryp u ux 3JE€MEHTOB, KOTOPbIE UIPAIOT BAXKHYIO POJb B PELICHUU
3a]a4u;

JIOMYIIEHa OJJHa Herpy0Oas BhIYMCIMTEIbHAS OLIMOKA, HE BIUSIOIINE Ha
IPABHJIBHOCTbH JAJIbHEHUIIIET0 X01a peleHus

3 | XOJ pelieHus BepHBI;

pelreHue, BO3MOXHO, HE 3aBEPIICHO;

JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKHA B OOOCHOBAHMSIX
KITFOYEBBIX MOMEHTOB;

OTMEUYEHHBIC Ha YepPTEKe CBOICTBA MPEJICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX DJICMEHTOB HMCIOT HETOUHOCTH;

JOTIYIIEHbI HEerpyOble OMMOKMA B BBIYMCICHHUSX M B MPeoOpa3OBaHUSX,
HE BIIMSFOIINE HA TPABUILHOCTh XOJIa PEIICHHUS,

B pe3yJbTaTe dTUX OMIMOOK MOXET OBbITh MOJTYYEeH HEBEPHBIH OTBET

4 | HEeBepHOE pelleHNe, HEBEPHbIN OTBET WJIM OTCYTCTBUE PEIICHHUS 0

NTOIO 15

1.4. MaTepnajbHO-TeXHHYECKOe o0ecnevyeHne I POBeIeHNs POMeKyTOYH O
aTTecTaluu

ATTecTanu NpoBOAUTCS B yueOHOM KaOMHETe MaTeMaTHKH.

1.5 Y4eOHo-MeTOaMuYeckoe M WHPOPMALMOHHOE o0ecredyeHUHe sl NPOBeIeHUS
NPOMEKYTOYHOM aTTeCTALUM

OcHoOBHbIE y4eOHbIe H3TAHUSA

1. Bammakos, M. U. Marematuka: yueonuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbroe 0Opa3oBaHme)

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 CIIO /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 marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiir, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero NpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCIp. U JOI. —
MockBa: WzpatenbctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa m Havayma aHanu3a: ydyeOHOEe MOCOOME ISl CPEIHETO
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoBanue). — 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 ¢ pemeHussMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpeaHero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3., 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: ajareOpa W Hayaja MaTEMAaTUYECKOTO aHajan3a, TICOMETPHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
C.I. , UBonrmna C.B. - 2-e u3n. crep.— M.: Axazemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcnl

10. www.fcior.edu.ru (PenepanbHbIii IEHTP WHHOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Eaunast koyutekius nuppoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3zoBarenbHBIN TOpTAT «Yueday: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue ykazaHus AJ1sl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

13. Meroaunueckre yka3zaHus /Ui 00y4arolnuXCsl 10 BBIMOJIHEHHUIO 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/

