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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUILIAHBI 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
OI'OC CIIO mno cnemmampHoctu 10.02.05 O6Gecneuenune wuHGOPMALMOHHON
0€30MacHOCTH aBTOMAaTH3UPOBAHHBIX CHCTEM.

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

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:

B pesynbTaTte OCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JIOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHBIE!

- OCO3HaHHE OOYYaIOIUMHUCA POCCUUCKON TPaKIAHCKONW UJICHTUYHOCTH,
TOTOBHOCTh K CAMOPAa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- HajgMyue MOTHBalUM K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX IIeHHOCTEeW HaponaoB Poccuiickorn ®enepannu, UCTOPUUECKUX U
HAIMOHAIBHO-KYJIBTYPHBIX  TpaaulUdi, (HOPMUPOBAHUE CHUCTEMbl  3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYILMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYPhI, CHOCOOHOCTH CTAaBUTh 1€ U CTPOUTH
KU3HEHHBIE TUIaHbI,

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

— MOHUMAaHWE 3HAYMMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYesIOBEUECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTeMaTHUYECKHUX HJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKON KYJBTYPhl, KPUTUYHOCTH MBIILICHUS HA YPOBHE, HEOOXOIMMOM
Ut Oymymie mpoeCCHOHAIBHON eATeNbHOCTH, TSl TIPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
MTOBCETHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCHUIUIUH TIPOGECCUOHAIBHOTO UK, JJI MOJy4YeHUss 00pa3oBaHMs B 00JACTSX,
He TpeOYINuX Yri1yOJeHHOW MaTeMaTHYeCKOU MOITOTOBKY,

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKEHUU BCEUM JKM3HU; CO3HATENIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MpodecCHOHAIBHON W
0OIIIECTBEHHOM JESITEIILHOCTH,



— TOTOBHOCTb M CIHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOW U
OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe10BATENBCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

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

MeTanpeIMeTHbIe:

- YMEHHE CAMOCTOSATENBHO ONPEAEIATh LUEIN AESITENBHOCTH U COCTABIISITh
IJIAHBl  JIESITEJIbHOCTH; CaMOCTOSATENIBHO  OCYIIECTBIATH, KOHTPOJMPOBATH M
KOPPEKTUPOBATH ESITENBHOCTD;

- UCIIOJIB30BaTh ~ BCE  BO3MOXHBIE  PECypcbl I JOCTHIKEHUS
MOCTABJICHHBIX €€ U pealn3aluu IJIaHOB JESATEIHHOCTH;, BHIOMpATH YCIHEUTHBIC
CTpaTEruu B Pa3INYHbIX CUTYAIUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpPOIECCE
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh O3ULUN IPYTUX YYACTHUKOB JAEATEIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMH I103HABATEJIbHOM, y4€OHO-HCCIIEIOBATEIbCKON U
OPOEKTHOM JAESATENbHOCTH, HABbIKAMHU pa3pellieHus Mpo0jeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMS NPAKTHYECKUX 3a]1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(POPMAIMOHHO-
MTO3HABATEJIbHON JEATEIbHOCTH, BKJIIOUas YMEHHE OpPHUEHTHUPOBATHCS B PA3TMYHBIX
HWCTOYHUKAX HWH(OpMaIMu, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 PA3JIMYHbIX HCTOUYHUKOB;

— BJIQZICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JlaraTb CBOIO TOYKY 3pPEHUsS, MCIOJb30BaTh aJCKBATHBIE S3BIKOBBIE CPEICTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, T'PAHULL
CBOET0 3HAaHMS W HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 33/lad U CPEACTB ISl X
JOCTH)KEHUS,

— LEJICYyCTPEMJIEHHOCTh B MOMUCKaX W NPUHATUU  PEUICHUI,
COO0pa3UTENbHOCTh U MHTYULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MNPE/ICTABIICHUN;
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUDA;

npeaMeTHbIE!

1) ymeHue omnepupoBaTh NOHATHSAMH: ONPEIEICHUE, AKCUOMa, Teopema,
CJIEJICTBUE, CBOMICTBO, NMPHU3HAK, J10Ka3aTeIbCTBO, PAaBHOCHIbHBIE (HOPMYIUPOBKHU;
yMmeHue (HopMyIupoBaTh 0OpaTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH
MPUMEPbl U KOHTPIPUMEPHI, HMCIOJIB30BATH METOJ MATEMaTUYECKOW HWHIYKIIUU;
MPOBOAUTL JIOKA3aTeNIbHbIE PACCYXKJCHHUSI TMPU PEIICHHH 3aJa4d, OLICHUBAThH
JIOTUYECKYIO MTPABUIIBHOCTh PaCCYKICHHIA;

2) yMeHHe ONepUpOBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOXKECTBO, ONEPALNU
HaJl MHO’KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJis



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

3) ymeHue onepupoBaTh NOHITUIMU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, Tpad
Ha TJIOCKOCTH;, YMEHME 3aJaBaTb U OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMY;
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) yMeHme omepupoBaTh MOHATHUSAMH: HATypadbHOE YHCIIO, IEJ0e YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATBLHOE YHCIIO0, MHOXKECTBA
HaTypalbHBIX, [EJBbIX, pPAIHOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, YMCHHE
MCIIOJIh30BaTh; MMPU3HAKHU JACIIMMOCTH, HANMEHBIINN OOIINN JENUTENIb U HANMEHBIIIEe
oOmee KpaTHOe, alropuT™M EBKIMIa mnpu pemieHnHd 3agad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) yMmeHHe CBOOOJHO OIEPUPOBATh TMOHATUSIMHU: CTENEHb C LEJIbIM
MoKaszaresieM, KOpPEHb HaTypallbHOM CTENEHW, CTeNeHb C  paluOHAIbHBIM
MoKaszarejieM, CTENeHb C JICUCTBUTENIbHBIM (BEIIECTBEHHBIM) IIOKa3aTeseM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YHCIIA;

7) yMeHuUE ONEepUpoOBaTh MOHATUSMU: TOXKICCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHMM M HEPaBEHCTB,
PaBHOCWJIBHOCTh ~ ypPaBHCHHM,  HEPAaBEHCTB W  CHUCTEM,  pallMOHAIBHEIC,
HUppalMOHATbHEIC, MOKa3aTeNIbHBIE, CTCTICHHBIC, JorapupMUIECKHE,
TPUTOHOMETPUUYCCKUE YPaBHEHHWS, HEPABEHCTBA W CHUCTEMBI; YMCHHE pEIlaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IMPUEMOB; peEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C TapaMETPOM; IPUMEHATH YpaBHEHUS,
HEpPaBEHCTBA, WX CHCTEMBI ISl pEIICHUS MaTEeMaTHYSCKUX 3amad ¢ 3aJad U3
pPa3IMYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Irpaduk QyHKIMH, oOpaTHas
byHKIIMS, KOMMO3UIMs GyHKUWNA, JUHEHHas (QyHKIUs, KBaapaTudHas QyHKIUSL,
cTeneHHass (YHKIUS C IeJbIM TOKa3aTelieM, TPUTOHOMETpUYEeCKue (YHKIIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMH, TMOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY;, yMEHHE CTPOUTh Tpaduku GYHKIUM, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (QyHKIHI; YMEHHE HCHOJb30BaTh Trpaduku (YHKIUNA JUISI H3yUCHUS
MPOIIECCOB M 3aBUCHMOCTEH TIPH PEHICHUH 3a/1ad U3 JPYTUX YUEOHBIX TPEIMETOB U
U3 pCAbHOW JKW3HU; BBIpaXKaTh (OpMyTIaMH 3aBUCHMOCTH MEXIY BEIMYWHAMU;
yMEHHE CBOOOJHO OIEPUPOBATh IMOHATHUSIMH: YETHOCTHh (DYHKIIMH, TEPHOIUIHOCTH
(GYHKIIMHA, OTPAaHWYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (YHKIIUH, OSKCTPEMyM
GbyHKIIMM, HanOOJIbIIIee ¥ HAUMEHBIIIee 3HAYCHUS (DYHKITMM Ha MMPOMEXKYTKE; YMECHUE
IIPOBOJUTEL HCCIIeIOBaHNE (YHKIIMHM, YMEHHE HCIOJb30BaTh CBOWCTBA M TpauKH
byHKIMNA JUIsT  pelieHus ypaBHEHMM, HEpPaBEHCTB U 3ajJad C TMapaMeTpaMu;
M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUM ypaBHEHH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: IMIOCJIEIOBATEIHLHOCTD,
apupMeTHdecKkass  TPOTpeccHsi, TeOMETpUYEecKas  Mporpeccus, OECKOHEYHO



yOBbIBaroIIasi FEOMETpUYECKas MPOrPECCUsl; YMEHHE 33aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOILBIO PEKYPPEHTHBIX (POpMYT;

10) ymeHue onepupoBaTh MOHATUSMU: HEIPEPHIBHOCTh (PYHKIUU, ACUMIITOTHI
rpaduka (yHKUIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHOM, NepBOOOpa3Has, ONpEAEIECHHbIH HHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIE
CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U KOMIIO3ULUHU (PYHKLIMH, HAXOJUTh ypaBHEHUE
KacaTtedbHOM K Tpaduky (YyHKUMH; YMEHHE UCHOIB30BaTh MPOU3BOIHYIO JIJIS
UCCIeOBaHMs (PYHKIMMA, I HAXO0XKACHUS HAWIYYILIEro pPelieHus] B MPUKIAIHBIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd U 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOJHUTH MPUMEPhl MATEMAaTHYECKOrO MOJAEIMPOBAHUS C MOMOIIBIO
nuddepeHranbHbIX YPaBHEHUIT;

11) ymeHue omnepupoBaTh MOHITUAMM: KOMIUIEKCHOE YHMCIO, COMPSIKEHHbIE
KOMIUIEKCHBIE 4YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3arucu
KOMIUIEKCHBIX 4HCell (F€OMETpUYecKasi, TPUTOHOMETpUYecKass M airedpanyeckas);
yMETh MPOU3BOAUTH apuU(PMETUUYECKUE OEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeaMaHa, HauOoJblllee U HaUMEHbIIIEEe 3HAUCHUs, pa3Max, JUCHEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE U1  ONHCAHMS  YHUCIOBBIX  JaHHBIX; YMEHHE  HCCIEI0BaTh
CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE€ C NPUMEHEHUEM rpauyecKux METOJO0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEMBAHUsS U JIMHEMHOMN pErPeECCUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUH C UCIOJIb30BAaHUEM I'paruecKuX
METO/IOB; MPUMEHATh MJis peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposiTHOCTEH,  (opmyny  mojdHOM  BeposTHocTH,  dopmyny  bepnymim,
KOMOMHATOpHBIE (DAKTHI U (HOPMYJIIBI; OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHIA,
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydyaiiHas BEJIWYMHA, PpaCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHON BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO W HOPMAJIBHOI'O PacHpelesIeHUd; YMEHHUE HCIIO0Nb30BaTh CBOKCTBA
U3YYEHHBIX PacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OOJIBIINX YMCEN, METOIbI BBIOOPOYHBIX UCCIIEAOBAHNI; YMEHUE MPUBOIUTH IPUMEPHI
IPOSBJICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHue cBOOOJHO ONEPUPOBATH MOHITHSAMU: TOYKA, MpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YIOJI, TPEXIPAHHBIN yrod,
nepeceKarouecs, napajielibHble U CKPEIIMBAIOLINECS NpsMble, MapauieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl MEXAY MPSMBIMHU, YTOJI MEXKIY
NPSIMOMl U TUIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMpU
pelIeHnr 3aja4 u3y4yeHHble (DaKThl U TEOpeMbl IIAaHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEepUPOBATH MOHITHIMHU:
MHOTOIPAHHHMK, CEYEHHWE MHOTOIPAaHHMKA, IPaBUJIbHBIII MHOTIOIPAHHMK, IpU3Ma,
nupaMuja, (urypa M TMOBEPXHOCTh BpAILlEHUsS, LUWIMHIP, KOHYC, wmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M LWIMHAPA, MapajuieJIbHbIE OCH WIH
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OCHOBAHUIO, CEUEHHUE IIapa, TUIOCKOCTb, Kacaromascs cdepbl, MWIMHIAPA, KOHYCA;
YMEHHUE CTPOUTH CEYEHUE MHOTOrPAaHHUKA, N300paxaTh MHOTOI'PAHHUKH, QUTYPHI U
MOBEPXHOCTH BpAILIEHUS, UX CEUEHHSA, B TOM YHUCJIE C IMOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME IMPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBaTH OMpeIeNICHUs U3y4yaeMbIX (PUTYD, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX TeOMETpUYecKux (Guryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJIUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM NPHU3HAKAM, BBINOJHATD
HE00XOAMMbIE JOTIOJHUTENbHBIE TOCTPOEHUS;

15) ymeHnue cBOOOTHO OMEPHUPOBATH MOHATHAMH: TUIOMAAL (PUTYPBI, 00BEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAaab CcQephl, IUIOMIAb
MOBEPXHOCTU  MHUPAMUIBI, TPU3MBL, KOHycCa, LWIHHApPA, O00beM  KyoOa,
MPSMOYTOJIBHOTO NapaJijiesIenunena, MTMpaMuIbl, IPU3MbI, [IMIIMH]IPA, KOHYCAa, 1apa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX QUTYD;

16) ymeHnue cBOOOJHO ONEPUPOBATH MOHATUSIMH: JBUKEHHUE, MapajlieIbHBIHI
HNEPEHOC, CUMMETpPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue
1010011, MoJI00HBIE (DUTYPBI; YMEHUE PACIIO3HABATH PABHbBIE U MTOI00HBIE (PUTYPHI, B
TOM 4YHCIE€ B TPUPOJIE, HCKYCCTBE, AapXHUTEKTypEe; YMEHHE UCIIO0Ib30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
pEAbHOM KU3HU,

17) ymeHue cBOOOJHO OMEPUPOBATH MOHATHSIMH: MPSMOYTOJbHAs CHCTEMaA
KOOpAWHAT, BEKTOp, KOOPJIAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOMU3BEJICHUE BEKTOpa Ha YMCIO, pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MIPOU3BEJICHNUE, BEKTOPHOE MPOU3BEIAECHUE, Yroid MEXAY BEKTOpaMH; YMEHHE
HCTIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ| ISl PEIICHUS T€OMETPUUECKUX
3a/1a4 U 3a7a4 APYrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITHIMU: MaTpulla 2x2
u 3x3, onpenennuTeslb MaTPUILIbl, FEOMETPUUECKHUI CMBICI OMPEACTUTENS;

18) ymeHue MoAenMpoBaTh peajdbHbIC CUTyallUM Ha S3bIKE MAaTEMATHKU;
COCTaBJISITh BBIPAKEHUSI, YPAaBHEHHUS, HEPABEHCTBA W WX CHUCTEMBI 10 YCJIOBUIO
3a/lauu, UCCJIEA0BAaTh TOCTPOCHHBIE MOJIEIN C HCIOIh30BAaHUEM arrmapara aureophl,
UHTEPIPETUPOBATh TMOJTYYEHHBIM pPE3yJbTaT; CTPOUTh MAaTEMAaTHUUYECKHE MOJEIH C
MOMOIIBI0 TEOMETPUUYECKUX TOHSATUH W BEJIMYMH, PEIIaTh CBA3aHHBIE C HUMU
MPAaKTUYECKHUE 3a/aud; COCTABJISATh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
NOJIYYCHHBIN PE3YNbTAT; pellaTh NPUKIAAHbIC 3aa41 CPEACTBAMU MaTEMAaTUYECKOIO
aHajan3a, B TOM YKCJIE COLUATbHOAKOHOMHUYECKOTO U (PU3UYECKOr0 XapaKTepa;

19) ymenue BbIOMpaTh MOAXOSAIINN METO JJIsl PEIICHUsI 3a]]a4i; TTOHUMAaHKE
3HAYMMOCTH MAaT€MaTUKH B WM3YyUYCHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SABJICHUM; YMEHHE paclO3HAaBaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM POCCUMCKOM M MHUPOBOU
MAaTEMATUYECKON HAYKH.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHME MPOrPaAaMMbl Y4e0HOH NHCUMILIUHBI:

MaxkcumanbHON yueOHOM Harpy3Kku oOyuarolerocs: 252 yaca, B TOM YHCIIE:

00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku odyudaromerocs 234 yaca;

KOHCYJIbTAIMs 6 4acoB.



3K3aMeH 12 4acos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MakcumasibHas yyeOHasi Harpy3ka (Bcero mo mporpamMmme JuUCHHUILIHHBI) 252
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:
JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20
KOHCYJIbTalluH 6
[TpomexyTouHasi aTTectanus B popme: 12
| cemectp - ndx ; Il cemectp - sx3ameH
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2.2 TemaTn4yeckui MJIaH U coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JadopaTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3aeyioB u TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuro
o0yuaroierocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BUJbI y4e0HOI padoThl B COOTBETCTBUM € Y4eOHBIM IIAHOM crnocodcTByer
3J1eMEeHT
NMPOrpamMMbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 JInuHoCTHBIE,
Tema 1.1 Coaepxxanue yueOHOro MaTepuasa 4 MeTanpeIMETHbIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU ITPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. ApupMeTHYEeCKHe OINepalud Ha YHCIOBBIX KOMIICTCHIIMH B
OCBOEHUH MHOeCTBaX. JledcTBHsI Haa TMOJOKUTEIBHBIMU U OTPULIATEIHHBIMHU COOTBETCTBHUH C
cnenquajJbHocTH. Ymcaa | yucnamMu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMH. JISHCTBUS CO ®I'OC cpennero
U BbIYHCJIEHUS CTETeHSIMH, (POPMYJIbI COKPAIIEHHOTO YMHOKEHHSL. o0miero o0pa3oBaHus,
Tema 1.2 Copepxanue yueOHOro MaTepuasa 6 YTBEPIKICHHOTO
YpaBHeHus1 U | YpaBHeHus. Buasl ypaBHeHUWil (nMHEiHBIE, KBaJpaTHBIE, IpOOHO- 6 1 IIpUKa30oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHncTBa. (JiMHEiHBIE, Munncrepcra
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEIICHUSI. 00pa3oBaHus 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.
BbIYMCJICHHS. Haxoxnenue mnpoueHTa OT 4YHClIa M 4YHMCIa 1O €ro IpOLEHTY.
CocraBieHH€e TPOLEHTHOIO OTHOLIEHHSI.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
IIpoueHnTHbIE [TpocTeie U clokHBIE MPOLEHTH.. DopMyna HAYUCICHUS «CIOKHBIX 2 1
BBIYHCJICHUS B | IPOLIEHTOB», (pOopMysa MPOCTOrO MPOIEHTHOTro pocta. lIporeHTHbIe
npogeccuoHaIBLHBIX BBIUMCIICHHSI B MPO(ECCHOHANBHBIX 3a/1a4ax
3ajavax IIpakTyeckoe 3ansitme Ne 1 IIpocToil M CIIOKHBIA IPOLEHTHBIN 2 2
poct
Tema 1.5 Copepxxanue y4yeOHOro MmarepuaJia 4
Yucaa u BuIYMCIEHMS. | Bpruncienus W npeoOpasoBaHus. YpaBHEHWs W HEPABEHCTBA. 2 1
ypaBHeHI/Iﬂ M | Haxoxxaenue IPOLICHTA OT YKCJIa ¥ YHUCJA 110 €ro IMpOoLECHTY.
HEPaBECHCTBA. IIpakTnyeckoe 3ansiTue Ne 2 YpaBHEHHUS UM CUCTEMbI YpPaBHEHUU. 2 2
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IIpoueHTsl.
Pernenne 3amau.

HepasenctBa. Mcnonp3oBaHue cBOMCTB U TrpaduKoB (YHKIMNA IpH
peLIeHUH YpaBHEHUH U HEPABEHCTB.

Pa3nea 2. Kopuu, crenenn u Jiorapugmsl. CreneHHnas, nokasarejbHasi H Jorapupmmuyeckas 44
byHkunn
Tema 2.1 CsoiictBa | Conep:kanue yueOHOro MaTepuajia 4
CTENeHu ¢ | Crenenp ¢ NMPOU3BOJIBHBIM JIECHCTBUTENBHBIM INTOKa3zarenaeM. CBoicTBa 4
PALMOHAJIBHBIM M | CTENIEHU C JIeHCTBUTENbHBIM TNOKa3areneM. IloHsTue creneHu c
AeHCTBUTEIbHBIM palMOHalIbHBIM IOKa3zareneM. CBOKCTBA CTENEHU € palMOHAIbHBIM
NMOKA3aTeJISIMH. IIOKA3aTEJIEM.
Tema 2.2, Kopnu | Coagep:xxanue yueOHOro MaTepuaJia 4
HATYpaJbHO# cTeneHu U3 | [loHsTre KopHS n-oi CTENEeHU U3 JAelcTBUTENbHOrO yucia. CBoicTBa 4
YHCJIA M HX CBOHMCTBA. | KOpHA Nn-oi cTerneHu. CBsi3b KOPHA N - M CTENEHU M palMOHAIbHOU
IIpeodpa3oBanue crenenu. [IpeoOpa3oBanne nppalMOHATIBHBIX BbIPAXKEHUN
BbIPAa:KEHHUH € KOPHSIMH
N-0il cTeneHn
Tema 2.3. Crenennas | Cogep:kaHue yueOHOro MaTepHaJia 6
¢ynkuus, ee CBOHCTBA. | CreneHHble ¢byHKIMY, UX cBolicTBa U rpaduku. yHkuuu y = VX, ux 6
Pemenne cBoiicTBa M Tpaduku. MppanuoHanbHble YpaBHEHUS, COAEprKalliue
HPPaNHOHATbLHBIX onuH panukan. HppanumoHanbHbIe YypaBHEHHUs, cojepkamue Oosee
YPaBHeHHi OJHOIO paJuKala M paJuKanbl C Pa3sHbIMU IIOKa3aTeNIAIMH KOpPHS.
PaBHOCWIBHOCTD HpPAIIMOHAIIBHBIX YpaBHEHUN. METOIbI MX penIeHusl.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuasa 8
IMoka3arenbHasn Ornpezenenne moka3aTebHOW (YHKIIMHM U €€ CBOMCTBA. 3HAKOMCTBO C 8
(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTelbHOM (yHKIMMU. PerieHue mokazaTelbHBIX
IlokazarenbHbIE YPaBHEHUN METOJOM ypaBHUBAHHUs I10KA3aTEJIEW, METOJOM BBEICHUS
YPaBHEHHS M | HOBOM  MEepeMeHHOHM, (YHKIHOHAIBHO-TPAPHUUECKUM  METOAOM.
HEPaBEeHCTBA Pemenne mpocTelmmx nNoKa3aTeIbHbIX HEPABEHCTB
Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuajia 6
YyHcaa. CaoiicrBa | Jlorapupm umcina. OcHOBHOE  Jorapu(MUYECKOe  TOXKIECTBO. 6
Jorapudmos Beruncnenne norapudma mo ompeneneHuto. CBoiicTBa jorapugmMoB.
Jlecatuunble M HaTypainbHble Jorapudmsl. [IpaBuna pelcTBUil c
norapudmamu. Ilepexos K HOBOMY OCHOBAHHUIO.
Tema 2.6. Copnepxxanue yueOHOIro MaTepuaJa 8
Jlorapudmuueckas Jlorapupmuueckass  GyHKiMs W ee  cBoicTtBa.  [loHsTHE 8
¢pyHknus, ee cBoiicTBAa. Jorapudmuueckoro ypaBHeHus. Ormepanusi noTeHIHpoBaHus. Tpu
Jlorapudmuueckue OCHOBHBIX  METOJla  pEHICHUS  JIOTapu(DMHUYECKUX  ypaBHCHHI:

JIMYHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHILIMH B
COOTBETCTBHUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEP>KI€HHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413

12




YpPaBHEHMH,
HepaBeHCTBA

GyHKIIMOHATBHO-TpaQUUECKUH, METOJ MOTCHIMPOBAHUS, METOJ
BBEICHHS HOBOM miepemeHHO#. Ilpocreiimme morapudmudeckue
HEPABEHCTBA.

Tema 2.7 Jlorapugmsl B | Conep:xanue yaeOHOro Mmarepuasa 2
npupoJe U TeXHUKe [Tpumenenue norapudma. Jlorapupmudeckas cnmpans B npupoze. Ee 2
MaTEMaTHYECKHUE CBOMCTBA
Tema 2.8  Pemenne | Conep:kanue yueOHOro MaTepuajia 6
3ajad. Crenennas, | CteneHHasi, okaszaresnbHas U Jiorapupmuueckas QyHkuuu. Pemenue 2
NoKa3arTejibHasi U | YpaBHEHUH U IPOCTEHIINX HEPABEHCTB
Jorapupmuyeckasi IIpakTuyeckoe 3ansaTue Ne 3 Vccnenosanue pynkuuu. [Tocrpoenue 4
byHxkuuu U 1peoOpa3oBaHus TrpaduKoOB (YHKIUI C HCHOJIB30BAHUEM UX
CBONCTB.
Paspnen 3. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKInU 30
Tema 3.1 Coaep:xanue yueOHOTro MaTepuaJia 4
Tpuronomerpnueckne Paguannas mepa yrna. IIoBOpOT TOYKHM BOKpYr Hayajga KOOPAMHAT. 4
pyHKunu OnpeneneHue cUHyca, KOCHHYCa, TaHIM€HCa W KOTAHI€HCa. 3HAKU
NPOU3BOJIBHOIO yria, | CHHyca, KOCHHYCa, TaHI€HCa M KOTAaH['€HCa I10 4YETBEPTAM.
qyucjaa 3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaH['€HCOM
OJIHOTO M TOTO K€ yIria
Tema 3.2 OcuHoBHble | Cogep:kanue yueOHOT0 MaTepHaJia 6
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. DOPMYNBI CIIOKEHHUS. 6
TOK/eCTBA. CuHyc, KOCHUHYC, TaHT€HC U KOTAaHI€HC YIJoB o0 U — o. Dopmyssl
IIpeodpa3oBanus npuseneHus. Gopmynsl IBOMHOIO yriaa. @opMyIibl IOJIOBUHHOIO YIJIA.
NpoCTEeHIINX [IpeoOpazoBaHne CyMMbl  TPUTOHOMETPHUYECKMX  (YHKIUH B
TPUTOHOMETPHYECKUX npousBeaeHue. [IpeobpazoBanue nponu3BeeHUs TPUTOHOMETPHUECKUX
BbIPaKEHM . GyHKIMHI B cymMmYy.
Tema 3.3 Copepxanue yueOHOIo MaTepuaia 6
Tpuronomerpnueckue O6unacTp ornpeneneHuss ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPHUECKUX 6
(¢pyHKIMH, UX CBOMCTBA M | QYHKITUH. YeérHoCTb, HEYETHOCTD, [IEPUOJUYHOCTD
rpagpuxku TpUroHoMerpuueckux pyHkuuid. CBoiicTBa U rpa@uku QyHKUMHA y =
COS X, Y = sin X, y = tg X, y = ctg x. Cxarue u pactsokeHue rpaukos
TPUTOHOMETPUUECKUX (YHKITHIA.
ITpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA
Tema 3.4 Oo0Oparnsie | Cogep:kanue yueOHOro MaTepuaa 4
TPUTOHOMETPHYECKHUE ApKCHHYC, apKKOCHHYC, apKTaHI€HC M apKKOTAaHI'€HC 4YHCa. 4
pyHKuMU OO6patHble TpuroHomerpuyeckre GyHKuu. MIx cBOHCTBa U TpaduKH.

JIMuHOCTHEIE,
MeTarnpeMETHBIC U
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero oopa3oBaHus,
YTBEPKACHHOTO
MIPUKAa30M
MunucrepcTBa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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Tema 3.5 Copnepxanue y4eOHOIro MaTepuaJia 6 JInuHOCTHBIE,
Tpuronomerpunyeckue VYpaBHeHHE cOs X = a. YpaBHEHHeE sin X = a. YpaBHeHue tg X = a, ctg X 6 MeTaIpeAMETHbIE U
YPaBHEHUS U | = a. PemnieHue TPUrOHOMETPUYECKUX YPAaBHEHUHW OCHOBHBIX THIIOB: IIpeIMETHBIE
HEPAaBEHCTBA IIPOCTEUIINE TPUTOHOMETPUYECKHE YPABHEHUS, CBOJSIIMECST K KOMIIETEHIINH B

KBaJIpaTHbIM., PELIAEMbIE Pa3JI0OKEHNEM HA MHOKUTENH, OJHOPOIHBIE. COOTBETCTBHH C

IIpocTeliliie TPUrOHOMETPUUYECKUE HEPABCHCTBA. ®I'OC cpennero
Tema 3.6 Pemenne | Conep:kanue yueOHOro MaTepuajia 4 o0miero oOpa3oBaHus,
3aaad. OcHoBbl | [IpeoOpazoBanre  TPUTOHOMETPUUYECKHX  BhIpakeHUW. Pemienue 2 YTBEPIKIACHHOTO
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPaBEHCTB, B TOM YHCIE C IprUKa3oM
Tpuronomerpuyeckue MCIOJIb30BaHUEM CBOMCTB (DYHKIIUH Munncrepcrsa
byHxkuuu IIpakTuyeckoe 3ansaTHe Ne 4 OCHOBHbIE NOHATUS TPUTOHOMETPHUHU. 2 00pa3oBaHus 1 HAyKH

OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. Pelenue 3anay P® or 17.05.2012 Ne
Pa3en 4. DiieMeHTBI TEOPHH BepPOSATHOCTei 413
Tema 4.1 CoObitre, | Conep:kaHue yueOHOr0 MaTepUaa 8
BEPOSITHOCTh COOBITHS. | DIIEMEHTHI KOMOMHATOPHKH (pa3MEIEHHUs, IIEPECTAHOBKH, COUCTAHMUA). 8
Cnoxenne u ymHoxeHue | CoObiTusi. Bumbl coObiTrii. Kiaccuueckoe omnpe/esieHue BEpOSITHOCTH
BEpPOSITHOCTEMN coObITust. TeopeMbl COXKEeHHS BEPOATHOCTEH. Y CJIOBHAS BEPOSTHOCTb.

3aBUCHMbIE UM HE3aBUCHMbIEe COObITUSA. Teopembl yMHOMXKEHUS

BEPOSITHOCTEH. BbIunciieHne BEpOSTHOCTH COOBITHS C NMPUMEHEHUEM

dbopmyn koMOuHaropuku. Pemenune 3amad  Ha  KJIACCHYECKOE

OIIpeZICNIEHNE BEPOSATHOCTU. Perienne 3a1a4 Ha TEOpEMBl CIOKEHUSA U

YMHO>KEHHS BEPOSITHOCTEH.

2 cemecTp

Tema 4.2 BepositHocTh B | Coaep:kanue yueOHOTro MaTepuaJia 6
npo¢ecCHOHATbHBIX IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE
3axaqyax OTHOCuTENbHAsT YacTOTa COOBITHSA, CBOWCTBO €€ YCTOWYHMBOCTH. 4

Craructuueckoe onpeeneHue BepOoATHOCTH. OLEHKa BEPOSTHOCTH

COOBITHS

IIpakTyeckoe 3anaTHe Ne 5 PemieHne NpakTUYECKMX 3aJa4 Ha 2

HaXOXJ/IEHUE BEPOSTHOCTH COOBITHS U  YHUCIOBBIX XapaKTEPUCTHK

JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.
Pa3nea 5. Ilpon3Boanas u nepsoodpasHasi pyHKIMHU 50
Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJa 8
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ITocsenoBaTeIbHOCTH. YucnoBele MOCIEA0BATEILHOCTH: OIpPENEICHUE, CIOCOOBl 3a/laHus, 8 JInuHOCTHBIE,

IlonsTHe Mpenesia BUJbl. ApudmMernyeckass U reoMeTpUyYecKas MPOTPECCHH, UX CYMMBbI. MeTanpeaMeTHbIE U
[TocnenoBarenbHOCTh Kak (YHKIMA HATypajJbHOTO  apryMEHTa. IIpeIMETHBIE
CymmupoBanue mnociefoBareiabHocTell. beckoHeyHo Oonbpline u KOMIIETEHIINH B
OECKOHEUHO MaJble BEJIMYMHBI. [lonsTue 0 npenene COOTBETCTBHH C
nocienoBareabHOCTH. [loHsTHE Ipenena GyHKkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIEHUS NpeaesioB. [IoHATHE HEONIPENEIEHHOCTH. o0miero oOpa3oBaHus,

Tema 5.2 IlonsiTue Conep:kanue y4eOHOT0 MaTepuaJia 6 YTBEPKIAECHHOIO

NpoHu3BOAHONH. ®OPMYIbI | [[pupamenne  apryMeHta. Ilpupamenue  (QyHKIMH.  3ajaun, 6 IIPUKAa30M

u npasunjia MPUBOSAIINE K MOHSATHIO MPOU3BOAHON. OmpeneneHrne Mmpou3BOIHOM. MunnucrepcTsa

nuddepeHunpoBaHus Anroput™ OTBICKaHUS MPOU3BOIHOM. Dopmybl 00pa3oBaHus 1 HAyKH
muddepentmpoBanus. [IpaBuna nupdepenuupoBanus. [IponsBoanbie P® ot 17.05.2012 Ne
BBICHIMX MOPSIKOB. 413

Tema 5.3 | Conepsxkanne yueOHOro MmaTepuajia 6

I'eomeTpuueckuii u | 'eomerpuueckuil u ¢pusznyeckuit cMpica npou3BoaHONU. OmnpeneneHue 6

pusnyeckui CMBICJI | KacaTebHOU K rpaduKy QYHKIHH. AJITOPUTM COCTABIICHHS YPAaBHEHHS

NPOU3BOAHOM KacaTenbHOU K rpaduky ¢ynkiuu y=f(x). Haxoxaenue ckopoctu ass
npoiiecca, 3a1aHHOro (hopMyIIon U rpaduKom.

Tema 5.4 Ilonsitue o | Cogep:kanue yueOHOro MaTepuaJia

HENMpEPLIBHOCTH [Tonsitue HenpepbiBHON QyHKIMU. CBONCTBA HEMPEPHIBHON (PyHKIMH.

pynxunm. MeTon | Cpy3p, mesxny HempepbiBHOCTBIO H AH(QEpPEHIIPYEMOCTBIO (YHKIHY

HHTEPBAJIOB B TOUKE. AJITOPUTM pEUICHNs] HEPABEHCTB METOJOM MHTEPBAJIOB.

Tema 5.5. UccaenoBanue | Cogep:xkanue yueOHOro MaTepuaJia

(yHKIHMIA M NOCTPOEHNE |'Bosnacranye u yObiBaHMe (YHKUUH, COOTBETCTBHE BO3DACTAHAA U

rpagukos. yObIBaHUS (YHKIHMH 3HAKY MPOU3BOAHONU. OKCTpEeMyM (QYHKIIHMH.
3ajaun Ha MAKCUMyM U MUHHUMYM. BBIYKIOCTb, BOTHYTOCTh, TOUKH
neperuda.  AJTOpUTM HccieNoBaHUS (YHKIUU M TIOCTPOEHUS €e
rpaduka ¢ MOMOIIbIO TPOU3BOTHOM.

Tema 5.6 Haxo:xxnenue | Cogep:kanue yueOHOro MaTepuaJia 4

ONTHUMAJILHOIO IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COICP/KAHME

pesyabrara ¢ moMoumblo | Haumensinee u HauOomnbinee 3HaueHue ¢yHkuuu. IIpumenenue 2

NPOU3BOIHOMH B | IPOM3BOJHOW Ui OTHICKAHUS HAWMOOJIBIIEr0 W HAMMEHBIIETO

NPAKTHYECKHUX 3aa4aX | 3HAUYCHUI HEeNpepbIBHON (YHKIIMHU HA OTPE3KE.
IpakTnyeckoe 3ansitue Ne 6 [locinegoBarensHocTH. [Ipon3BoaHast. 2

Tema 5.7 Copnepxxanue y4eOHOIro MaTepuaJia 4
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IlepBooGpa3nasn [Tonstue mnepBooOpa3Hoil W wmHTerpana s ¢GyHKuud — y=f(x). 4 JInuHOCTHBIE,
byHkumnm. Heonpenenennsiii unTerpan. Tabmuuna wuHTerpasnioB. (CBoiicTBa MeTanpeIMETHBIE U
Heonpenesennbii HEOIpEeACNEHHbIX MHTErpajgoB. M3ydeHue mpaBuiia BBIYUCICHUS MpeAMETHBIC
HHTerpaJj nepBooOpa3zHoil. Beruncienue Heonpe1eIeHHbIX HHTErPaioB. KOMIIETEHIINH B
Tema 5.8 Onpenenennniii | Conep:kanue yueOHOro MaTepuajia 4 COOTBETCTBUU C
HHTerpaJl. ®opmyaa | [Tonsarue onpenenéHHOro HHTErpaga. ['eomerpudeckuii U GU3NISCKUN 4 ®I'OC cpennero
Hbrorona - Jleii0HMua. | cMpici  ompeneneHHoro  uHTerpana. CBoiicTBa  ONpeAeNeHHBIX o0miero oOpa3oBaHus,
ILnomans UHTErpajioB. BrpluncneHnue onpeneneHHbIx uHTErpanoB. dopmyna YTBEPAKACHHOI'O
KPHUBOJMHENHOMI Herotona — JleiiOuuma. Pemenue 3amad Ha mpuMEHEHHE WHTETpaia IIpUKa30M
Tpaneuuu. JUIs1 BBIYUCIICHUS TJI0IIAIM KPUBOJUHEWHOMN TpareuuH. MunucrepcrBa
Tema 5.9  Pemenue | Cogep:xkanue yueOHOro MaTepuaJia 4 00pa3oBaHus U HAYKH
3apa4y. IIpomsBognasa u | @opmynsl u npaBuna auddepenupoBanus. HMcenenopanue GpyHkunii 2 P® or 17.05.2012 Ne
nepBoodpaznas C TIOMOMIBIO TPOU3BOAHON. HaubGonblllee M HauMeHblee 3HAYEHUS 413
pyuxkumnn. dbyukimun. Berancnenue nepsooOpaszHoii. [Ipumenenue neppoodpazHoii

IIpakTuyeckoe 3ansitue Ne 7 IlepBooOpa3nas u unrerpain. Gopmyna 2

Herorona-JleiiOauna.
Pa3pnen 6. KoopauHaTtsl H BeKTOpPBI B pocTpaHcTBe. IIpsivMble M IJI0CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcuHoBHble | Cogep:kanue yueOHOT0 MaTepHaJia 6
NOHATHA cTepeoMeTpuHu. | OCHOBHBIE MOHATHUS CcTepeoMeTpuH. TOYkH, MpsSMbIE U TJIOCKOCTH 6
Koopaunarel u BeKTOpbI | (ciocoObl  3ananusi). [IpsmoyronbpHas cucreMa KOOpAMHAT I
B IPOCTPAHCTBE npoctpaHcTBe. BekTopsl B mpoctpanctBe. dopmyna paccTosiHUS

MeXxay AByMs ToukaMu. JlyinHa BekTopa. Bunbl BekTopos. Iloctpoenue

BEKTOpa B cUCTeMe KoopAuHaT. JIMHeiHble onepaluu HajJ BEKTOpamMu

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

CkansspHoe mnpousBeneHHEe BeKTopoB. [lpocreiimme 3agaun B

KOOpJIMHATaX.
Tema 6.2. IIpsimasi u Copnepxanue y4eOHOIro MaTepuasa 6
IUIOCKOCTH B OcHoBHbBIE CBOMCTBA IIOCKOCTH. B3auMHOE pacrnosiokeHue npsMbIX B 6
NPOCTPAaHCTBeE. npoctpaHcTse. [lepecekaromuecs, napaiielbHbIE U CKPELLMBAIOLINECS

MpsIMBIE. VYron MEXITY PSIMBIMU B MIPOCTPAHCTBE.

[lepnenaAuKyIsIpHOCTD NMpsAMBIX. Pacmonokenne npsiMbIX U IIIOCKOCTEN

B OpocTpaHCTBe. Todka mepecedyeHHs MPSAMOM W IUIOCKOCTH,

IPUHAJIEKHOCTh NPSAMOM MIOCKOCTH. OCHOBHBIE NPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copepxanue yueOHOIro MmarepuaJia 6
IHapanieJbHOCTH [TapannensHble mpsiMas ©W  MUIOCKOCTh. Omnpenenenue. IlpusHak. 6
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NPAMBIX, IPAMOH U
IJIOCKOCTH, IIJIOCKOCTEN

CsaoiicTBa. Yron MEXKIY CKpEILMBAIOIIUMHUCS [PSMBIMH.
[Tapannensubie 1miockoctu. Omnpenenenue. Ilpusnak. CoiicTBa.
[TpunosxeHne BEKTOPHOM airedpbl K pEIICHHIO0 337ad Ha IMpsIMYI0 U
IUIOCKOCTh B NPOCTPAHCTBE (MApajuIeNbHOCTh JIBYX IPSMBIX,
[apaJUIEIIbHOCTh JBYX IUIOCKOCTEH, IapaJuleIbHOCTh MpPsAMON U

JInuHOCTHEIE,
MeTanpeIMETHBIE U
MPEIMETHBIE
KOMIICTCHIIH B
COOTBETCTBHH C

TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copnepxxanue yueOHOIo MaTepuasia 4 o0miero oOpa3oBaHus,
IlepnieHAUKYISIPHOCTH [leprieHaAuKyISIpHBIE MIpsIMBIE. [TapamiensHbie MIpsIMBIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMOH 1 NEPIEeHIUKYJIApHbIE K IUIOcKocTU. llpu3Hak mnepneHauKyIspHOCTH MPUKA30M
INIOCKOCTH, IVIOCKOCTeN | mpsiMoii U mockocTu. [IpunoskeHne BeKTOpHON anredphl K PEeleHUIo MunucrepcTBa
3a/1a4 Ha MPSAMYIO U IIOCKOCTb B IIPOCTPAHCTBE (EPIIEHIUKYIIPHOCTD o0Opa3oBaHMs U HAyK1
JBYX MPSAMBIX, MEePHEHIUKYISIPHOCTD JIBYX IJIOCKOCTEM, P® ot 17.05.2012 Ne
HEPIECHINKYIIIPHOCTD IPSIMOU M TIIOCKOCTH). 413
Tema 6.5. | Conepxkanue y4eOHOro MmaTepuajia 6
Ilepnenaukyasip u | [lepnennukynsap u HakiIoOHHasA. Teopema O Tpex NEPHEHAMKYIApax. 6
HakjaoHHasA. Teopema o | Yron Mexay HOpsMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMHU.
Tpex nepneHauKyaspax. | J[Byrpanneiii yron. IlepnennukynsapHele Imockoctu. PaccrosHus B
JByrpaHHbIi yroJ. npoctpaHcTBe. [IpuiioskeHne BEKTOPHOM anredpbl K peLIeHHIO 3a]ad
Ha TpPAMYI0 U IUIOCKOCTh B HPOCTPAaHCTBE (Yroia MEXIy IBYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMsI IPSIMBIMH, YTOJI MEXAY NPSAMON U
TJIOCKOCTHIO)
Tema 6.6. IIpsimbie u | Conep:kanue yueOHOro MaTepuasia 2
IVIOCKOCTH B | IIpodeccHOHAIBHO-OPHEHTHPOBAHHOE COIEPIKAHHE
NPaKTHYEeCKHX 3a7a4ax | B3anmHoe pacrionokeHue NnpsiMbIX B IpocTpaHcTBe. [lapamiensHOCTh 2
npsAMOit U IJIOCKOCTH, [apajIeIbHOCTD IUIOCKOCTEH,
MEePIECHANKYJSIPHOCTh  TUIOCKOCTEW. PacmosiokeHne mpsMbIX U
MJIOCKOCTEH B OKpYKaroeM MUpe (MMpUpoJie, apXUTEKType, TEXHHUKE).
Tema 6.7 Pemenue | Conep:xkanue yueOHOTro MaTepuaJia 4
3ajga4. IIpsimble U | PacrionoxxeHne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsspHOCTh W MapaiebHOCTh NPSMBIX U TUIOCKOCTEH.
u BEKTOPBI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B MpOCTpaHCTBE.
NPOCTPAHCTBE CrnoxxeHue U BbIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
KoopauHats! BekTOpa
IpakTnyeckoe 3ansaTue Ne 8 Koopaunatel u BekTOphl. [IpsiMbie u 2
IJIOCKOCTH B IPOCTPAHCTBE.
Pa3zjien 7. MHOTOrpaHHUKH M TeJia BpalieHusl 30
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Tema 7.1 Copnepxanue y4eOHOIro MaTepuaJia 6 JInuHOCTHBIE,
MHororpaHHuKH. MHororpanHuky - OCHOBHbIE TOHsTUA. [Ipu3Ma (HakIOHHAs, NpsAMas, 6 MeTaIpeAMETHBIE U
IIpusma, npaBwibHasg) u €€ anemeHtol. llapamenenunen.  ColicTBa [IPEIMETHBIE
napajiejaenunen, Kyo, | npsmoyronbHoro napamuienenunena. Ky6. [upamuna u e€ sneMeHTHI. KOMIIETEHIINH B
nupaMuaa M ux ceyenus | IIpaBwibHas nupamupa, €€ CBOHCTBA. YCE4YEeHHas NHMpaMuaa, € COOTBETCTBUU C
CBOIICTBA. ®I'OC cpennero
Tema 7.2 Copnepxxanue yueOHOIro MaTepuaJa 4 o0miero oOpa3oBaHus,
IIpaBuibHbIE [Tnomaae MOBEpXHOCTH MHOTOIPpaHHHMKOB. IIpocreifmme koMOMHAIUN 4 YTBCPKACHHOT'O
MHOTI'OIPDAaHHUKH B | MHOTOTPAaHHUKOB. BbIuuciieHre 3J1IeMEHTOB POCTPAHCTBEHHBIX (QUTYD IprUKa3oM
KHA3HHA (p€6pa, nuaronanu, yrisl). [IpaBuibHbIE MHOTOTPAaHHUKH. Mununcrepcrsa
Tema 7.3 Coaep:xanue yueOHOTo MaTepHaJia 6 00pa30BaHMs U HAYKH
Huaunap, konye, map u | Hununap, konyc, chepa u map. OCHOBHBIE CBOICTBa MPSIMOTO 6 P® or 17.05.2012 Ne
HX CeYeHUus! KpYyroBOro HWJIMHJIpa, IPSIMOr0 KPYroBoro Konyca. M3o0paxenue Tein 413
BpallleHusi Ha IulocKocTH. [IpencraBieHne 00 yCEe4EHHOM KOHYCE.
Ceuenust koHyca (mapajuleIbHOE OCHOBAHHMIO U IPOXOJSIIEe uepe3
BEpILMHY), CEUYECHUS LWIMHApa (MapajjieibHO M MEepPHEeHAUKYIIPHO
ocH), ceyeHusix mapa. Pa3Béprka nuiamMHpa 1 KoHyca
Tema 7.4 Conep:xanue yueOHOTro MaTepuaJia 6
IInomanu mosepxuocred | [Inomans nmosepxHocTn nuiIMHApa. Ilnomane moBepxHOCTH KOHYca, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. [lmomanbs moBepxHOCTH chepbl W e€ dYacTew.
MHOrOrpaHHuKoB M Tea | O0bembl. OCHOBHBIE MOHATUS M cBoWcTBA. OOBEM MPSIMOYTOJIBHOTIO
BpallleHHUsl. napayuienenunena. O60bem ky6a. OObeMBbl HpSIMON MPU3MBI U
mnHApa. O6beMbl TUpaMuibl U KOHyca. OO6beM mapa.
Tema 7.5 Conep:xanue yueOHOTo MaTepuaJia 4
IIpumepsl cummerpuii B | [loHATHE 0 cuMMeTpuM B HpoCTpaHCTBE (LEHTpajibHas, oOceBasd, 4
npodeccun. 3epkaibHas). OOoOmieHWe  MpeAcTaBiIeHU O  IPaBHIbHBIX
MHOTOTpaHHHMKaxX (TeTpa’ap, KyO, OKTa’ap, IOJAEKa’Jp, MKOCAdIP).
[Tpumepsl cumMmeTpuii B ipodeccun.
Tema 7.6 Copaepxxanue yyeOHOIro MaTepuasa 4
Haxoxnenune o0bemoB, | [IpodeccnoHaibHO-0PHMEHTHPOBAHHOE COIEP:KAHUE
Iom@agel MmoBepXHOCTH | MHororpanHuku. Tema w  moBepxHOcTHM BpamieHus. [lnomaau 2
MHOI'OrPAaHHMKOB M TeJ | moBepxHocTed Ten BpamieHus. OObeMbl U IUIOHIA[N MOBEPXHOCTU
BpAallleHUs B | MHOTOTPAaHHUKOB U TEJI BpallleHUs
npakTuyeckux 3agxavax | [Ipakruyeckoe 3ansitue Ne 9 MHororpanHuku. Tena U MOBEpPXHOCTH 2

BpauieHus. Mi3mMepeHus B reomeTpuu.
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Pa3nea 8. luckpernas ciy4yaiiHasi Be THYHMHA. DJIEeMEHThI MaTeMATHYeCKO CTATHCTUKH.

12
Tema 8.1 J[Iuckpernas | Cogep:xaHue y4eOHOro MmaTepuasa 6
ciaydaiiHas  BeJM4HHa, | CiyyaiiHple BelaMuYMHBL. Bunel ciydaiiblx BenuuuH. OnpeneneHue 6
3aKOH ee pacnpeaejeHus | IUCKPETHOM  CIIydalHOW  BEJIMYMHBL.  3aKOH  pacrnpeiesieHus
JUCKPETHOM CIy4yalHOM BelIW4MHBL. Ee 4uCIIOBBIE XapaKTEPUCTHKH.
[TonsiTre 0 3aKoHE OOJIBIINX YHCETI.
Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6
MaTeMaTH4YeCKOH OCHOBHbIE  TIOHSATUS ~ MAaT€MaTUYeCKOW  CTATUCTUKHU.  3aJadyu 6
CTATHUCTHUKH. MaTemMaTuuyeckoil ctatuctuku. [lepBuyHas o0paboTKa CTaTUCTHUECKUX
MaHHBIX. YHWCIOBBIE XapaKTEPUCTHKU (TeHEepalbHAas COBOKYITHOCTb,
BBIOOpKa, cpenHee apudmernueckoe, Moja, MeIuaHa, pa3Max,
mucnepcusi). IlpencraBinenne manHbix. Pabora ¢ Tabnunamu,
rpaduKaMu, TuarpaMMamH.
Koncyabranus 6
IIpomexxyTouHasi arrecTanus (JK3aMeH) 12
Bcero no qucuuniinze: 252

JInuHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBHUU C
®I'OC cpennero
o0miero o0pa3oBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyK1
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:

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

- pabouee MecTo mperoaaBaTes;
- CIIeMATU3UPOBaHHAs MeOeTb (CTOJIBI, CTYJIbs MO KOJUYECTBY O0yUYaIOUIUXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecleynBaIIMe TEeMaTUYECKUE WUIIOCTpallud 1o pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

KommbproTep wuMeeT J0CTyll K 3JIEKTPOHHO-OMOIMOTEUYHBIM CHCTEMAaM,
BBIXOJl B TJI00ainbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOrPAMMHBIM
o0ecrieyeHueM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvakos, M. W. Martematuka: yueonuk /M.U. bammakos.- 2-e u3z.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromomos, ILW. Cawmoitnenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodheccuonanbroe oOpasoBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3aganus no maremartuke. B 2-x u.
UY.1: yue6. mocobue ansa CIIO /H.B. Boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpa3zoBanue). hitps://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganus no maremartuke. B 2-x .
Y.2: yueb. nmocodbue g CITO /H.B. boromouos.- 11-e uzn., nepepad. u nor.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

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

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

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpeadero mpodeccuoHanbHoro ob6paszoBanusi / 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 ¢ pemieHusiMa B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
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 i1 CcpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. MaremaTuka: anredpa ¥ Havajla MAaTEMaTHYECKOTO aHAllU3a, T€OMETpHs
Jutst ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduisi/ ['yce
B.A., I'puropses C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcesl

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

11. www.school-collection.edu.ru  (Egunaas koiwiekimst 1UGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (O0pa3oBaTenbHbIii mopTan «Ydeba»: «YpOoKn»
(www. uroki. ru)

MeToanueckue yKa3aHusi i 0O0y4amomuxcsi MO0  OCBOEHHUIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
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
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOM

JUCIHUIIVIMHBI

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 TpaKJaHCKOU
UJEHTUYHOCTHU;, TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTU H
CaMOOMPEICICHHIO;

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO W JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HaponoB Poccuiickoi
®denepanny, UCTOPUYECKHX M HALUMOHAIbHO-KYJIBTYPHBIX TpaguLUH,
dbopmupoBaHue CUCTEMBI 3HAUYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYINIMOHHOIO MHPOBO33PEHMS, IPAaBOCO3HAHUS,
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;

— TIIOHMMaHWE€ 3HAYMMOCTH MATEMAaTUKH JUIsi  HAy4YHO-
TEXHUYECKOTO  Iporpecca, CHOPMUPOBAHHOCTh  OTHOIIEHUS K
MaTeMaTHKe KaK K 4YacTH OOIIEYeIIOBEYeCKOW KYJIbTYyphl 4Yepes
3HaKOMCTBO C HCTOpUMEW  pa3BUTUA  MaTeMaTUKH, OBOJIOLUEH
MaTeMaTHYeCKUX HJIEH;

— PpAa3BUTHE JIOTUYECKOIO MBIIUICHUS, IPOCTPAHCTBEHHOTO

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

— OBJAQJCHHE MATEMaTUYECKUMH 3HAaHUAMH M YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCLUIUIMH MPO(eCcCHOHATBHOTO
LUK, JUIs TOJydyeHUs o0pa3oBaHHA B 00JIacTAX, HE TPEOYIOLIUX
yri1yOJIeHHON MaTeMaTH4eckKoi MOJATrOTOBKH;

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa30BaHUIO, B TOM 4HCIIE
caM000pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOIIEHHE K HENpPEepPhIBHOMY OOPAa30BaHMIO KAK YCJIOBHIO YCHEIIHOMN
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 - K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOYHON
aTTecTaluy -
BBIIIOJIHEHHE
9K3aMEHALMOHHOTO
KOMILIEKCHOTO 3aJjaHus
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OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHHUKaMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-
M CCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIbHOCTH;

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

MeTanpeaMeTHbIe:

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

- HCII0JI30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKECHUS
MOCTaBJICHHBIX LI€JeH U peanu3allud IUIAaHOB AESITeIbHOCTH; BbIOUPAThH
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALIUAX;

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

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

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

- FOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSATEIbHOU
UH(OPMALIMOHHO-TIO3HABATENIFHON  JIESTENIbHOCTH, BKJIIOYas yMEHHE
OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOPMAINU, KPUTHYECKH
OLICHMBAThb M HMHTEPHPETUPOBATH HHOOPMALIHIO, TMOIY4aeMyl0 U3
Pa3JINYHBIX HCTOYHUKOB;

- BIIQJICHUE SA3BIKOBBIMH CpPEACTBAMU: YMEHHE SCHO,
JOTUYHO M TOYHO H3Jararb CBOK TOYKY 3pEHHs, HCIOJIb30BaTh
aZIcKBaTHBIE  S3BIKOBBIC  CPEACTBA; —  BJIAQJACHUE  HABBIKAMHU
MO3HABATEILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX pE3YJbTaTOB M OCHOBAaHUM, TI'PaHMI]
CBOErO 3HAHMS W HE3HAHWS, HOBBIX IO3HABATENBHBIX 3a/1a4 U CPEACTB
JUISL UX TOCTH KECHMS;

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

npeIMeTHbIe:

1) ymeHue omnepupoBaThb NOHATHUSIMHM: OIPEAETICHHE, aKCHOMa,
Teopema,  CIEACTBUE,  CBOMCTBO,  IIPU3HAK,  JOKAa3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynIHpoBaTh 0OpaTHOE M
IIPOTUBOIIOJIOKHOE  YTBEPXKICHUE, IIPUBOAUTb  INPUMEPBl U
KOHTPIPUMEPBI, HCHOJIb30BaTh METOJI MAaTeMATHYECKOW WHIYKLHH;
IIPOBOJUTH  JOKA3aTENIbHBIE pAaCCyKICHHWS IpU PELICHUM 3alad,
OLICHUBATH JIOTUYECKYIO IPABHIIBHOCTD PACCyKICHUN;

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

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

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

5) yMeHue oneprupoBaTh MOHATHIMU: HATYpaJIbHOE YHUCIO, IeTI0e
YKCII0, OCTaTOK MO MOYJ0, PAlMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYpaJbHBIX,  ILEJbIX,  PalHOHAIbHBIX,
JEMCTBUTENBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JEIUMOCTH,
HAUMEHBIIMKA OOIMIA JETUTEeNb W HauMEHbIee oO0Iee KpaTHoe,
anroput™M EBkiuzaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
NO3UIIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH MOHATUSAMM: CTENEHb C
[EeNbIM TI0Ka3aTeleM, KOPEHb HATypalbHOH CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb  C  JeHCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3aTeleM, Jjorapudm uuciaa, CHUHYC, KOCHHYC H
TaHI€HC NTPOU3BOJILHOTO YHCIIa,;

7) yMEHHUE OTIePHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEpaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh yPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHbIE, [T0Ka3aTeIbHbIE, CTEIIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHUS, HEPABEHCTBA W
CHUCTEMBl; yYMEHHE peIIaTh YpaBHEHHs, HEPaBEHCTBA M CHCTEMBbI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypPaBHEHHWs, HEPABEHCTBA H
CHCTEMBI C MapaMeTpoM; NPHUMEHSITh YpPaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI Ul PelIeHUs MaTeMaTH4YeCKUX 3a7ay M 3a/1a4 U3 pa3iIMyHbIX
oOnactell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuyu, oOpaTtHass (yHKUUS, KOMIO3ULMA (QYHKIUH, JIMHEWHas
GyHKUMsA, KBajpaTHuHass (QYHKUUS, CTEHNeHHas (YHKIUS C LEIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHUE byHKIMH, oOparHble
TPUTOHOMETpUUYECKHE (QYHKIUH, MOKa3aTesJbHass W Jorapupmuueckas
GyHKIMM;  yMeHHEe CTpouTh TIpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HUCHOIb30BaTh I'papuKH
(GYHKIMA JUIT M3YYEHHUs TMPOIECCOB W 3aBHCHMOCTEH TpPH pEIICHUH
3aJa4 U3 Jpyrux y4eOHbIX NMPEIMETOB U U3 PeabHOM JKU3HU; BBIPAXKaTh
dopMynaMH 3aBHCHMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOTHO
ONEepUpOBATh MOHATUSAMM: UYETHOCTb (YHKUUH, TMEPHUOAUYHOCTD
(GYHKIMHM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIUH,
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 YyOBIBafOIasi TeoOMeTpHUYecKas IMPOTPECCHS;
yMEHHUE 3aj[aBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHCJIE C TOMOILIBIO
PEKYpPPEHTHBIX hopmyIt;

10) ymeHHMe oONepUpOBaTh MOHITUSAMHU: HENPEpPHIBHOCTD
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byHKIMKA, acuMOTOTHI Tpaduka (QyHKIMH, TepBas ©  BTOpas
npousBogHAs (PYHKIMH, TEOMETPHUUECKHA U (DU3HYECKUNA CMBICI
MPOU3BOJTHON, MEepBOOOpa3Has, OMNPENCICHHbI HHTErpall; yMEHHE
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
MPOU3BOJHBIE CYMMBbI, TPOU3BEICHHS, YacCTHOIO U KOMIIO3HUIIMU
¢GyHKUMH, HAXOAWUTH YypaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHE MCIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIIEAOBAHUS (DYHKIUHN, IS
HAXOXXJCHUSA HAWJIYYIIero peIIeHUs B NPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UYECKHUX 3aJayax, AJsl ONpeleleHUs
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMAANM U 00beMbl GUIyp C
MOMOUIbI0  HMHTErpajia; MNPUBOJUTH IMPUMEPHl  MAaTEMaTUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHnanbHbIX YpaBHEHUH;

11) ymenue omepupoBaTh MHOHATHUAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucna, (opmMa 3amucud  KOMIUIEKCHBIX 4YHcenl (TeoMeTpuyeckas,
TPUTOHOMETpHYECKas W  ajredOpanueckas); yMeTb IPOU3BOANUTH
apudmeTuyecKkue ACHCTBHS C KOMIUIEKCHBIMH YHCIaMH; MPUBOIUTH
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 JAaHHBIE, B TOM YHCIE C
NpUMEHEHHEeM TpadUyYecKuX METOJAOB U DJIEKTPOHHBIX CPEJCTB;
rpadM4ecKd HCCIIE0BaTh COBMECTHBIE HAONIOJCHHUS C TIOMOIIBIO
JUarpamMM pacCceuBaHUS U JIMHEHHON perpeccuu;

13) ymMeHHEe HaxOUTh BEPOSATHOCTH COOBITUH C MCIOJB30BAHUEM
rpadU4ecKuX METOJOB; MPUMEHATh JUIsI PEUIeHUs 3anad  (opMyIIbl
CIIO)KEHUSI M  YMHOXEHMsS  BepoATHOcTeH, QopMmyly  MOIHOH
BeposiTHOCTH, (opmyny bepHymnn, komMOWMHATOpHBIE (aKTBl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHATUSAMHU: CIIy4ailHas BeIWYUHA, paclpeleleHne
BEPOSTHOCTEH, MaTeMaTUUECKOE OXXKUJaHHE, 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 WCCIEIOBAaHMN; yMEHHUE
OPUBOAUTh TPUMEpPHl MpPOSBICHUS 3aKOHa OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOHO ONEPUPOBATH MOHATUSAMU: TOUKa, MpsAMas,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM YroJj, JBYTPaHHBIA
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, NapajieabHble U
CKPEIIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISPHOCTD
OPSAMBIX M TUIOCKOCTEH, YTroJl MEXAy NMPSIMBIMHU, YOIl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMBI IJIAHUMETPUHU; YMEHUE
OLICHMBATh pa3Mephl OOBEKTOB B OKPYXKAIOIIEM MHpPE;, yMEHHE
ONEpUPOBATH MOHATUSAMH: MHOTOIPAaHHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIBHBIA ~ MHOTOTPAaHHWK, TMpH3Ma, MHpamuaa, 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 CTPOUTh CEUEHHE MHOTOTPaHHUKA, H300pakaTh
MHOT'OT'PaHHHKH, (DUTYPHI M TOBEPXHOCTH BPAILLICHHS, UX CEYEHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSTh CBOWCTBA
FEOMETPUUYECKUX ¢uryp, CaMOCTOSITEIIBHO bopmynupoBaTh
OIpe/ieNIeHUs] N3y4aeMbIX (Uryp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T'E€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH HIIM OIPOBEPTaTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JTOTIOTHUTENIbHBIE TIOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMU: IUIOIIAAb
¢uryper, o0beM (Urypsl, BeTUYMHA YIJIa, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSHUE MEXAY MpSIMBIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAJAL c(epbl, MIIOHIaab TOBEPXHOCTH MHUPAMUIBI,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienunena, MUpaMuabl, MPU3MBL, IHIUHIpA, KOHYca, IIapa;
yYMEHHUE HAaXOJIUTh OTHOIICHHE 00bEMOB IMOJJOOHBIX UTYD;

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

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSIMMU:
OpSMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE TPOM3BEIEHUE, Yrojd MeXAy BEKTOpaMH; yMEHHE
UCTIOJIF30BaTh BEKTOPHBIM M KOOPIWHATHBIA METOJN [UIS PEIICHUS
TreOMETPUYECKUX 3aJad W 334a4 JPYruX Y4eOHBIX MPEIMETOB;
OTIepUpPOBATh MOHATUSIMU: MaTpula 2x2 1 3X3, olpenenuTenb MaTPHULIbI,
TreOMETPUYECKUI CMBICI ONPEeTUTENS;

18) yMeHwe MOAECIUPOBATH pEAbHbIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO 3aJla4d, HMCCIEJ0BATh IMOCTPOSHHBIE MOJIEIH C
UCIOJIb30BaHUEM alllapaTta ajaredpbl, HHTEPHIPETUPOBATh MOJTYyYCHHBIH
pe3ynabTaT;  CTPOMTh  MaTeMaTHYeCKHe MOAETHM C  TIOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, pPEUIaTh CBS3aHHbIE C HUMH
NPaKTUYECKHe 3a/ayd; COCTABISITH BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHUPOBATh MOJYYECHHBIH pe3yabTaT; pelarbh [PUKIaJHbIE
3aJadyd  CPENCTBAMH MAaTeMaTWYeCKOro aHaim3a, B TOM YHCIE
COLMAIBHO-IKOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMpATh MOAXOISIIMA METON JUIsl PEIICHUS
3a[aud; MOHUMaHHe 3HAYMMOCTH MAaTEMAaTUKU B W3YUYEHUH MPUPOIHBIX
U OOIIECTBEHHBIX TIPOIECCOB W SBICHHI, YMEHHE paclio3HaBaTh
NpPOSIBJIEHHE 3aKOHOB MAaTE€MAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMaTHUYECKUX OTKPBITHM POCCUHCKOW M  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 mpuiioxkeHuu 1.

KoHTposbHbIE M TeCTOBBIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHUs COIepKATCS B TpHIIOKeHUH 1.
MeToan4yeckue MaTepuasibl

Meronuueckue Marepuainbl, ONPEECISIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B MIpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

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

q)OHI[ OLICHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

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 C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPOPECCHOHATBHBIX KOMIETCHIUH, POJIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3&HaHHﬁﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHWBAHUWs BBINIOJHEHUS 3aJaHUi JOJDKHA 00JagaTh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

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

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

IIpy BBINOSHEHUU NPOLELYpP OLEHKH 3aJaHUN MCIONB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

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

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

IlepeBon nsiTi OanbHOM IMIKAJIBI YUeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYEeCKOI 0
3aJaHusl, CPeHUH 0aJJ1 M0 UTOraM aTTeCTALMHU

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
3ananmne:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

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

IIpumepHBbIe BOpoCHkI 115 codeceOBAHUS
1. Lenble u paumoHagbHbIE YUCIIA.

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

11. Jlorapudm. lecsTuunbie M HATypaIbHBIC JIOTAPU(MBI.

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

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

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U MTOKA3aTEIbHBIX BEIPAXKEHUH.

17. TlpeoOpa3oBaHue MOKA3aTEIBHBIX U JOrapU(PMHUUECKIX BBIPAKECHHIH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

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

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

21. TpuroHomerpuyeckue (PyHKIMU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

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

26. IIpeobpa3oBaHne CyMMBI TPUTOHOMETPUYIECKUX (DYHKIMI B TPOU3BEICHNUE.

27. IlpeoOpa3oBaHue NpoU3BeICHUsI TPUTOHOMETPUUYECKUX QYHKLUN B CyMMY.

28. IIpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUH.

29. Belpa)xeHue TPUTOHOMETPUYECKMX (QYHKLUUH Yepe3 TaHTeHC IMOJOBUHHOIO
apryMeHTa.

30. ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIa.

31. TIpocreiimue TPUTOHOMETPUYECKHIE YPABHEHHUS.

32. IIpocreiinye TpPUrOHOMETPUYECKHE HEPABEHCTBA.

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

34. Oynkuuu. ['paduk pyHKInw.

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

36. ®ynkuuu. CoiicTBa PyHKIUH.

37. ®Oynkuuu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAaHMYCHHOCTb,
HNEPUOIUYHOCTb.

38. Oynknuu. [IpoMexyTKM BO3pacTaHuss W YObIBaHWs, HauOoNbIIee U
HalMEHbIIIee 3HAaUeHUs, TOUKU IKCTpeMyMa. [ paduueckas MHTEprIpeTanus.

39. Cnoxnas ¢yHKOus (KoMmo3wunus). ApudMeTHUECKHe Omepanud  Haj
byHKIUAME.

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

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

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

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA.

45. Tloka3zartenbHas (QyHKLHMSA, €€ CBOWCTBA U rpaduK.

46. Tloka3aTenpHble YpaBHEHUS M HEPABEHCTBA.

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

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOW (PYHKITHH.

49. OO0nacTh ompeneNeHus 1 MHOXKECTBO 3HaYCHUI (QyHKIUM y- SiNX,e€ cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOXKECTBO 3HaYCHUN (DYHKIIMU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKImH = tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp onpeneneHns 1 MHOXECTBO 3HAUYCHUH (YHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB ¢yHknuii. CHUMMETpHUsi OTHOCHUTENBHO OCei
KOOpJMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkuid. CHUMMETpUs OTHOCHUTEIHLHO Hayaja
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 PEUICHUSI.

60. Cuctembl ypaBHEHUI. PaBHOCHIIBHOCTH CUCTEM YPaBHEHUH.

61. Cucremsl ypaBHeHU. OCHOBHBIC TPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

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

65. Mertoa MHTEPBAJIOB.

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

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

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIETOBATEIHLHOCTEMH.

69.  CymmupoBaHHUE MOCIEI0BATEIbHOCTEH.

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

71. ITonsaTHe 0 MPoU3BOAHON QYHKIUH, €€ PU3MUECKUIT CMBICI.

72. VYpaBHeHUEe KacaTeIbHOW U HOpMaIU K TpaduKy QyHKIIHH.

73. ITpon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

74.  Ilpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI.

75. IIpuMeHeHHe NPOU3BOAHON K HCCIEN0BaHMIO (YHKIMHA M HOCTPOCHHUIO
rpaduxosB.

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

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

78. Bropas mpousBogHas, ee (usnueckuii cMbicia. HaxoxkaeHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

79. IlepBooOpasHas u unrerpain. CBoHcTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OmnpeneneHHblii MHTErpajl, OCHOBHBIE CBOWCTBA M €r0 I'€OMETPHUUECKUI

cmbica. @opmyna Hetorona—IJleitOHuna.
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82. [IpumeHeHne ONpeAEeNeHHOr0 MHTErpaiga sl HaxO0XACHUS IUIOLIAIN
KPUBOJIMHEWHOW TpaIeiuu.

83. OcHoBHble  TOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkw.

84. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUMU.
Pemenue 3aa4 Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma Hetotona. CoiicTBa OMHOMUHAIBHBIX KO3(DPHUIIMEHTOB.

86. Tpeyronsuuk Ilackars.

87. CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BEPOSTHOCTEH.

88. [Ipencrarnenune naHHBIX (TAOIHUIIBI, TUATPAMMBI, TpaQUKH)

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapanienbHOCTh MPSIMON U IIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92. [leprnieHIUKYNSPHOCTD MPSMON U MIIOCKOCTH.

93.  IlepneHAuKYISp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYron Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH JBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUICTBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CHMMETpHUS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmuororpanHuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

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

102.  Mmuororpannuku. [lapamnenenumnen. Kyo0.

103. ITupamwupa. [IpaBriibHas mupamuaa. Y cedeHHas nupamuaa. Terpadip.

104. Cummerpuu B KyOe, B mapajuiesenumnesie, B Ipu3Me U IupamMuIe.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

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

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

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapaJlIeIbHbIC OCHOBAHUIO.

109. Konyc. Yceuennslii konyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroasi, pa3BepTKa.

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

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

112.  Illap u cdepa, UX CEUCHHUSI.

113. KacarenpHas TUIOCKOCTB K cepe.

114.  O6wem u ero uzmepenue. arerpansHas Gpopmyia oobema.

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

116. dopmynsl 0ObeMa NMUpPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaau chepsl.

118.  dopmyssl IIONMAAN TOBEPXHOCTEH IMIMH]PA U KOHYCA.

119. TIlomo6ume Tten. OTHOMmEHHWS TUIOMIAJIEH TOBEpXHOCTEH W  00BHEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.

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

122.  BexTopsl. Momynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CroxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopaunatsl. Pa3noxkeHnue BeKTOpa Mo HapaBJICHUSIM.

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

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHNUE BEKTOPOB.

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

I[IpumMepHbIe MPpaKTHYECKHE 3aaHUS
Pa3BuTHE NOHATHS 0 YHCIIE

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

z,=1-%

Haiimure: “1° 2

4. JlaHbI ynca:
2 =2~

2, =2+
Haiiure: “1~ “2

KopHn, crenenn u Jorapumsol

1. Brruncnure |095|092|093|092512
3 5
2. Brerunciiure 2 '2131

1 1
3. Beraucinre 5 |og47+ |09432—§ |Og428

4. Brimuenure Jog 12 —% log 32 +% |0936

OCHOBBI TPHTOHOMETPHH
=

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

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

2l
o Cos — o

3. Haiinurte 3HaK yncia 6 . OTBer o0OoCHYiiTE.
4. Jlokaxwure, uro LG *C —SIN*a =g - sSin*a
DyHKIUH, UX CBOIICTBA U IPaPUKH
1. [Toctpouts rpaduk GyHKIUN
y=x3
2. [Toctpouts rpaduk pyHKIMH

1
y=x 4+1

3x
F¥= :
3. aHa KLU x+2 | Haiitu 3HaueHHs KLUU B TOYKAX -
yH YH
1,510
— 2 _

4. HaiiTi 06macTs onpenenenus QyHKIu » In( x* — 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemmre ypauenne cos(X+%)=1

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

2
3. Pemnte ypasuenue 1—tg*X = 2tgx
4 Pemmre ypasuenne cos(1—x)=4

Hauaja MaTeMaTH4ecKoOro aHajn3a
1. Brruncnure

lim(x%— 5x +3)

x—=+3

. 3x—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 QGyHKOIHA
v=2x*+1
5. Haiiaute npoussoanyto ¢pynxuun V = YX* 1 3% + 4
6. Hccnenyiite QyHKIOMIO Ha MOHOTOHHOCTH M OKCTPEMYMBI
f(x)=-2x*+21x* —72x+9

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

8. Haiinute mnpoMexyTku MOHOTOHHOCTH (YHKIUMU M TOYKH
skctpemyma Y = X7+ 6x* +9x + 8
9. Haiingute Touku nepernba M NMpOMEXYTKU BBINTYKJIOCTH Ipaduka

bynkuun V = X - 6X7 + 4
10. Haiinzute TPOMEXYTKM MOHOTOHHOCTH (YHKIMHM U TOYKH
sketpemyma Y = X7 - 6X% + 09X
11.  [okaxwure, uro pyHkuus F sBisercs mnepBooOpa3zHON 1 (GYHKUIUU
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>—4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bplunicnute  MHTErpai I (X* +4x+1)dx BelumciuTe MIomazb

durypsl, orpaHueHHOM rpadukoM GpyHKIME Y =3X", IpAMBIME X =2,X=4 u
0CBIO abcLuce
2xdx

3+x°
14.Beruucnure miomans GUrypsl, OrpaHHYCHHOW TIpapuKOM (YHKIUH

13.Bpruncnure nHTErpa J.

y =16— X u ocblo abcrmce
15.Bprancaure miomans QUrypbl, orpaHUYeHHOW rpapukoM (QyHKIUU
y =1 —x* 1 ocbro abeuce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopmMHpoBaTh KOMaHIy M3 4 YeJIOBEK JUIs YYacTHsl B MaTeMaTHYeCKOU
onummuazae?

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

4, CKOJIBKO Pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aIHCaTh C TIOMOIIBIO (P
2,3,4,5, 6,7 Takum o0pa3om, 4TOOBI Bce UPPHI B YUCIIaX OBLIN Pa3TMIHbI?

5. HIudp ceiida obpazyercs u3 nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B UUCIe MOTYT MMOBTOPATHCS ). BTopoe, Tpex3nauHoe
qrcio, obpasyercs 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 apudmerndeckoe, 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 BEIOOPKH.

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

COPHBIX PACTEHUM COAEPKUTCS B Kk 10M U3 100 mpon3BoIbHBIX 00pa30M BEIOpAaHHBIX MAKETOB
C OZIMHAKOBBIM 4YMCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yucio nakeToB

Haiitu cpeanee apudmeTrueckoe 1 MOAy.
10.  Tloacuutanmu oObeM mpoaax maraswHa B TedeHue 10 mued (B ThIC. pyo.): 45, 39,
33,37,31, 29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEHAHY.

I'eomeTpus
1. OceBoe ceueHHe KOHyca — IMpaBWIbHBIA TPEYTOJIBHUK CO CTOPOHOM 12 cMm.
Haiinute muomanp ceyeHHs, NMPOBEJEHHOIO d4epe3 [Be oOpa3yrolue KOHyca, Yrol MeXAy

koropsiMu  paBeH () .Otpesok AD NepICHIMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO

tpeyroipHuka ABC. U3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
ot KoHIoB oTpe3ka AD no npsimoii BC.

2. Pacctosnue ot Touku M 10 KaXAoW M3 BEPIIUH MPABUIBHOTO TPEYroJIbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoct ABC, eciiu AB=6 cm.

3. B rtpeyronsunke ABC mano: ZC=Q(Q°, AC=6 cm, BC=8 cm, CM — menmana.
Yepe3 Beprmny C mposenena npsimas CK, meprneHIuKyasipHas K IUIOCKOCTH TPEYrOJbHUKA

ABC, npuuem CK=12 cm. Haiigute KM.
4. UYepes cropony AB pomba ABCD mnposenmena miuockocte ADM Ttak, dro

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

paccrosHue oT Touku B no mnockoctu ADM paBho 4\/§
5. CymMa 1uiomazei Tpex rpaHeil mpsSMOYTOJIBHOTO Mapajulesenunesia, UMEOInX

o6yt BepmuHy, paBHa 404 OmM°, a ero pebpa mpoMOpIHOHANBHE unciaam 3, 7 u 8. Haiimure
JMaroHaJlb Napajulejenunena.

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

7. [ITap pannyca 41 1M nepecedeH IUTOCKOCTBIO, HAXOASAIIECS HAa PaCCTOSHUM 9 M
oT ueHTpa. Haiiaure nmnomanes ceyeHusl.

8. B xonyce nnmna obpasyromiei paBHa S5, a paauyc ocHOBaHus paBeH 4. Haiigure
00BbeM KOHYyca.

9. Haiftn kocuHyc yria mexay sextopamu: @(2,—1,1)u 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

- JEMOHCTpHpYeT TIJIyOOKOoe, IIOJHO€ 3HaHME€ M IIOHMMaHHe
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, I€IAcT IPaBUJIbHBIE BBIBOBL;

- IPaBUIIBHO M OOCTOATEIBHO OTBEYACT HA COIYTCTBYIOLINE BOTIPOCHI.

1

- JIeMOHCTpHpYeT TIJIyOOKOoe, IIOJHO€ 3HaHWe M IIOHHMAaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IPaBWJIbHO, 0€3 U3MEHEHHs OCHOBHOM CYTH I'PaMOTHO M
JIOTMYECKHU BEPHO U3J1araeT MaTepua;

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpHU ONPEACICHUU MU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

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

- MpaBWIbHO, HO COBEpIIAsi HE3HAYUTEJbHBIE OIIMOKH, OTBEYAET Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

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

- HEMOJIHO, HapylIas MOCIE0BAaTEIbHOCTh U3JIaraeT MaTepuail,

- JIOMyCKaeT OIMUOKH B OMPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHMH,
MPUBOJIUT YACTUYHO BEPHBIE apryMEHTBI, OTIECIbHBIE BBIBOJBI HEIIb3S
CUMTATh BEPHBIMU U 0OOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMUTEIIbHBIE 3aTPyJAHEHUs, 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 pelieHus BEPHBINA, MPUBEICHO BEPHOEC OOOCHOBAHHOE PEIICHHE, 15
IIOJIY4YE€H BEPHBIA OTBET '
Xon pelieHus: BEpHBIN, HO JOMYIIEHA OJIHA OIIMOKA BBIUMCIUTEIHLHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMYECKHM BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
omnOKa; WIK pelIeHue He JOBEJICHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelnieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOT'O 15
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a

KPUTCPUHU OLICHKU

1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;

IIPUBE/IEHA BEpHAs I10CJIE0BATEIBbHOCTh BCEX IIArOB PELIEHUS; BEPHO
000CHOBAHBI BCE KJIFOUEBBIE MOMEHTHI BHIOPAHHOTO CIIOCO0a peIIeHuUs;
BEpPHO 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 [10CIIEJ0BATEIBLHOCTD BCEX IIAr0OB PEILICHUS;
JOTYIIEHBl OTCYTCTBUSI U (WJIM) HErpyoOble OMMOKH B OOOCHOBaHMSIX
KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHbI HA YEPTEXE CBOMCTBA MPEJCTABIEHHBIX B YCIOBHUH 1
¢Guryp u ux 3J€MEHTOB, KOTOpbIE UIPAIOT BaKHYIO pOJb B PELICHUU
3a]a4u;

JIONYyIIEHa OJJHa Herpy0Oas BhIYMCIMTEIbHAS OUIMOKA, HE BIUSIOIINE HA
IPABWJIBHOCTbD JAJIbHEHUIIET0 X01a PeIICHUs

3 | XOJ pelieHus BepHBI;

pelreHue, BO3MOXHO, HE 3aBEPIICHO;

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

OTMEUEHHBIC Ha YepPTEKe CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX DJICMEHTOB UMCIOT HETOUYHOCTH;

JIOTIYIIIEHbI HEerpyOble OMMOKMA B BBIYMCICHUSX M B MPeoOpa30BaHUSX,
HE BIIMSIONINE HA TIPABHILHOCTD XOJIa PEIICHHUS,

B pe3yJbTaTe STUX OMIMOOK MOXET OBbITh MOJY4YEeH HEBEPHBIH OTBET

4 | HEeBepHOE penleHrne, HEBEPHbIN OTBET WJIM OTCYTCTBUE PEIICHHUS 0

NTOIrO 15

1.4. MaTepnajbHO-TeXHHYECKOe o0ecnevyeHne I POBeIeHNs POMeKyTOYH O
aTTecTaluu

ATTecTanuu NpoBOAUTCS B yueOHOM KaOMHETe MaTeMaTHKH.

1.5 Y4eOHo-MeTOaMuYeckoe M WHPOPMALMOHHOE o0ecredyeHUHe sl NPOBeIeHUS
NPOMEKYTOYHOM aTTeCTALUM

OcHoOBHbIE y4eOHbIe H3TAHUSA

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

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

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

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U JOI. —
Mocksa: WzmarensctBo FOpaiit, 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 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 sl 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. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue s cpeaHero npodeccuoHanbHoro oopaszosanus / 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: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI. , Usoaruna C.B. - 2-¢ usn. crep.— M.: Akagemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcnl

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

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

