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1. TACIIOPT PABOYEN IMPOT'PAMMBI YUYEBHOMH
JUCHUIIJINHBI O/1.03 MaTtemaTuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenmansHocTH 42.02.01 Pexnama.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas qucHUIUIMHA BXOIUT B o01eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lleqiu 1 TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS YUeOHOM JUCHHUILINHBI:

B pesynbTaTte oOCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JNOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMUCS POCCUUCKOM TPaKJAHCKON HWJIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

- HajMyue MOTHBalMM K OOYYEHHMI0O M JIMYHOCTHOMY Pa3BUTHIO;
LE€JICHANIPABJICHHOE PAa3BUTUE BHYTPEHHEH MO3MLMU JIMYHOCTH HA OCHOBE AYXOBHO-
HPABCTBEHHBIX I€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIbTYPHBIX  Tpagului, (QOpMHUpPOBAHME CHUCTEMBl  3HAUYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYIIMOHHOTO  MHPOBO33PEHHS,
IPaBOCO3HAHMS, YKOJOTUUECKONU KYJIbTYPhI, CHOCOOHOCTH CTaBUTh 1€ U CTPOUTH
KU3HECHHBIC TUUTaHbI;

- c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKHU, CPEACTBE MOJICIUPOBAHUS SBICHUW U MPOIECCOB, UACSIX U METOAaX
MaTEeMaTHKH;

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

— Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUSI, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKOW KYyJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
Ut Oy mymie mpoeCCHOHAIBHON eATeNTbHOCTH, SIS TIPOIOJDKEHUST 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYECCKUMHU 3HAHUSMU M YMEHHUSIMH, HEOOXOJAMMBIMH B
MTOBCEIHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUINH TPOQPECCHOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyroUMX yriyOoJIeHHOH MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTh MW CHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM000pa30BaHUI0, Ha NPOTSHKEHUU BCEU >KU3HU; CO3HATEIBHOE OTHOIIEHUE K
HENPEPbIBHOMY O00pa30BaHUIO0 KaK YCJIOBHUIO YCHEIHONW MNpodecCUOHAIbHOU U
0OIIIECTBEHHOM JESTENIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSATEIBLHOM TBOpPUECKOM U
OTBETCTBEHHOU AESATEIBLHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENHLCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

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

MeTanpeaMeTHbIe:

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

— WCHOJIb30BaTh  BCE  BO3MOXHBIE  pPECYypChl ISl  JIOCTHXKEHUS
MOCTABJICHHBIX €€ U pealn3aluu IJIaHOB JESATEIHHOCTH; BHIOMpATH YCIHEUTHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOM JEATEIBbHOCTH, YUUTHIBATH MO3UILIUA APYTUX YUYACTHUKOB JESITEIBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMH I103HABATEJIbHOM, y4€OHO-HCCIIEIOBATEILCKON U
IPOEKTHOM JESITENbHOCTH, HAaBBIKAMHU pa3pelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHUCKY METOJIOB PEUICHUS MPAKTUUYECKUX 3a/]ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHON HH(POPMAIIMOHHO-
MO3HABATEIIbHOW JEATEIBHOCTH, BKJIIOYAs YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX
HWCTOYHUKAX HWH(OpMaIMK, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIInIO, MOTYyYaeMy0 U3 Pa3IMYHBIX HCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU. YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUMW, T'PaHUIL
CBOETO0 3HAaHMS W HE3HAHMS, HOBBIX IIO3HABATENIBHBIX 33/lad U CPEACTB ISl X
JNOCTUKEHUS,

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTEIHLHOCT, M HMHTYHUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIICHUIA;
CITOCOOHOCTH BOCITPUHUMATH KPAaCOTy U TAPMOHHUIO MUPa;

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpEACICHUE, aKCHoMma, Teopema,
CJIEICTBHE, CBONCTBO, IMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXKHOE YTBEPXKIACHUE, TPUBOAUTH
MpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BATh METOJI MAaTeMaTUYECKOW HWHIYKIINY;
MPOBOAUTL JIOKA3aTeNIbHbIE PACCYXKJCHHUSI TMpPU PEIICHHH 3aJa4d, OLICHUBATH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>KECTBAMM; YMEHHUE HMCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHUs PEABHBIX MTPOLIECCOB U SIBJICHUN U MPU PELICHUM 33734, B TOM YUCJE U3
JIPYTUX y4eOHBIX MPEIMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpH pelIeHUH 3a/1ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOUMHATOPHBIE (PaKThI U PACCYKACHUS JIJISl pEIlIeHUs 3a/1a4;

5) yMeHue omnepupoBaTh MOHSATUSMU: HATYypabHOE YHUCIO, IIEJI0€ YHUCIIO,
OCTaTOK MO MOJIYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, UENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
MCIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIHA 00N AeTUTENb U HaUMEHBIIIEe
olmiee KpaTHOe, aidroput™M EBKiMIa TMpu pelieHuH 3aaad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEpPUPOBATh TMOHSATUAMHU: CTEMEHb C IEJIBbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JCHCTBUTENBHBIM (BELIECTBEHHBIM) IIOKA3aTElEM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEPABEHCTB M  CHUCTEM,  pallMOHaJbHBIE,
UppanoHaIbHbIE, HOKa3aTeNbHBbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKNE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
yYpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C TMMapaMeTpPOM; MPUMEHATh YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad |3
pa3IMYHbIX 00JACTEN HAYKU U pealbHOM KU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKIMS, KOMMO3UIMSA (YyHKUMMA, JUHEHHas (QyHKOus, KBaapaTuyHas (QyHKIMS,
CTeNEeHHass (YHKUMS C LEJIbIM I[I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHBIE TPUTOHOMETPUUYECKHE (PYHKIMH, TOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY; yMEHHE CTPOUTh Tpaduku GYHKIUMA, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (QyHKIHI; YMEHHE HCHOIb30BaTh Tpaduku (GYHKIUNA JUIsT U3yYCHHS
IPOLECCOB U 3aBUCUMOCTEH MpHU PElIeHUH 3a7ad U3 JPYTuX y4yeOHBIX NMPEAMETOB U
U3 peaJbHOW JKHU3HM; BbIpaXKaTh (POpMyiamMH 3aBHCHUMOCTH MEXAY BEJIMYHMHAMU;
yMEeHHE CBOOOJHO ONEpUPOBATh MOHATHUSMU: YETHOCTh (DYHKIIUH, TMEPHOAMYHOCTD
(YyHKUMM, OrpPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH (YHKIUHU, OSKCTPEMYM
dyHKIIMH, HanOOJIbIIIee M HAUMEHbBIIIEE 3HAYCHNUS (QYHKIIMH Ha IPOMEXKYTKE; YMEHHUE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
byHKIUN U1 pelIeHus ypaBHEHUM, HEPaBEHCTB M 3ajad C [apaMeTpamu;
U300pakaTb Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA pEIICHUM YypaBHEHHI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpUuYecKas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHUe 3aaBaTh MOCIEI0BaTEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TNPOU3BOJHOM, NepBoOOpa3Has, OMNPEICIICHHbIM HWHTETpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIUUCIAThH IPOU3BOIHBIE
CYMMBbI, IIPOM3BENIECHUS, YACTHOIO U KOMIIO3ULUHU (PYHKUIMH, HAXOJUTh ypaBHEHUE
KacaTenbHOM K Tpapuky (yHKIUU; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO IS
UCCIIEIOBaHMs (DYHKLIMM, I HAX0KJIEHUS HAWIyYLIero pEeUIeHUs B MPUKJIAJHbIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUS
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd W 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOJHUTH MPUMEPhl MATEMAaTHYECKOTO MOJEIUPOBAHMS C MOMOILIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue omepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opma 3amucu
KOMIUIEKCHBIX 4YHCeNl (FeoOMEeTpUYecKasi, TPUTOHOMEeTpUYecKas M ainreOpanyeckas);
YMETh MPOU3BOAUTH apuU(METUUYECKUE JCHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
Me/aMaHa, HauOoJIblllee U HauMEHbIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAHMS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C INPUMEHEHUEM IrpaUuecKux METOJI0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
IIOMOUIBIO THArpaMM PAaCCEUBAHUs U JIMHEMHON PETPECCHUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUM C UCIIOJIB30BAHUEM I'paPUUECKUX
METO/IOB; MPUMEHATh MJisl peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposITHOCTEH,  (opmyly  MOJHOM  BeposTHOcTH,  (Gopmyny  bepHyim,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITUA;
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydaiiHas BEJIWYMHA, PpacCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PacHpelesICHUI; YMEHUE HCIIO0Ib30BaTh CBOMCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEIOBAaHUM; YMEHUE IPUBOIUTH PUMEPDI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B TPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TOUYKA, MpsiMasi, MIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YyIOJI, TPEXIPAHHBIN yrod,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl MEXIy MPSMBIMU, YIOJ MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MpU
pelIeHnH 3aa4 M3y4YeHHbIe (PAKThI U TEOPEMbI TUIAHUMETPUHU; YMEHHE OLEHUBATH
pa3Mepsl OOBEKTOB B OKPYXKAIOILIEM MHUpPE; YMEHHE OIEpUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOIOTPAaHHWKA, IPaBUJIbHBIII MHOIOTPaHHMK, MpH3Ma,
nupaMuja, (Gurypa M TMOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUs KOHYCa M UWIMHJAPA, MapajuieIbHbIE OCH WM
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHIAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPAHHUKH, (PUTYpHI U
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MIOBEPXHOCTU BpAICHMs, WX CEYEHHs, B TOM YHCIE C MOMOULIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBaTH OMpeIeNICHUs U3y4YaeMbIX (PUTYD, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM TPHU3HAKAM, BBITOJHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO OMEPUPOBATH MOHSTHAMU: IUIONIAAb (DUTYPBI, 00BEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAaab CcQephl, IUIOMIAIb
MOBEPXHOCTM  NHpaMUAbl, MNpPU3MBL, KOHyca, UWIUHApPA, 00beM  Kyoa,
MPSAMOYTOJIBHOTO NapaJijIesIeNune1a, TUPAMU/IbI, IPU3MBI, LIMJIMHIPA, KOHYCA, 1apa;
YMEHHUE HAXOJIUTh OTHOLIEHNE 00BbEMOB MOJAOOHBIX (DUTYD;

16) ymenue cBOOOJHO ONEPUPOBATH MOHITUSIMU: JBUKECHHUE, MapaslieIbHBIN
HEPEHOC, CUMMETpPHUsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, peoOpa3oBaHue
10100151, MoJI00HBIE (DUTYPBI; YMEHUE PACIO3HABATH PABHBIC U MOJI00HBIE PUTYPHI, B
TOM 4HCJIE B MPUPOJNE, HCKYCCTBE, APXUTEKTYpE; YMEHHME HCIOJb30BaTh
r€OMETPUYECKHE OTHOILIEHHUS, HaXOIUTh N€OMETPUUYECKUE BEJIWYUHBI (UIMHA, YTOJ,
iomaap, o0beM) NpU pEIICeHWU 3a7ad M3 JPYrHMX Yy4eOHBIX HPEIMETOB U U3
peanbHOU KU3HY;

17) ymeHune cBOOOJIHO OMEPHPOBATH MOHATHAMH: TPSMOYTOJbHAs CUCTEMa
KOOpPJIMHAT, BEKTOP, KOOPJIWHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MIPOU3BEJICHUE, BEKTOPHOE NPOU3BEIACHUE, YroJl MEXIy BEKTOpPAMH; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PELIEHUS T€OMETPUYECKUX
3a/1a4 U 3a]a4 APYrux y4yeOHbIX MPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpulia 2x2
1 3x3, onpeaenuTeNb MAaTPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoAEIMpPOBATh peajbHbIC CHUTyallUM Ha S3bIKE MAaTEMAaTHKU;
COCTABJISITh BBIPAKEHHUSI, YPABHEHHs, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBUIO
3aJla4yM, UCCIIEI0BATh MMOCTPOCHHBIE MOJIEIH C MCIOJIb30BAaHUEM ammapaTa anareopsl,
UHTEPIPETUPOBATh IOJYUYEHHBIM pPE3yJbTaT; CTPOUTh MATEMATHYECKHE MOJEIN C
[NOMOIIBIO T€OMETPUYECKUX ITOHATUM M BEJIMYMH, PEIIATh CBA3AaHHBIE C HUMH
OPAKTUYECKUE 3a/laud; COCTABJISITH BEPOATHOCTHYIO MOJENIb W HWHTEPIPETHPOBATH
MOJIyYEHHBIH pe3yibTaT; pellaTh MPUKIAIHbIE 3a4a491 CPEACTBAMU MaTEMAaTHYECKOIO
aHajau3a, B TOM YKCJIE COLMATIbHOAKOHOMHYECKOTO M (PU3UUYECKOTO XapaKTepa;

19) yMeHue BbIOMpPATHh MOAXOASAIIMI METO [JIsl PELICHUs 3a/la4; TOHUMaHHUe
3HAYUMOCTH MAaTE€MaTUKU B U3YYEHUM MPUPOJHBIX M OOIIECTBEHHBIX IMPOILIECCOB U
SBJICHUM; YMEHHE paclO3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
YMEHHUE IPUBOAUTH IIPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKON U MUPOBOU
MaTeMaTU4ECKON HAYyKHU.

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

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

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyudaromerocs 234 yaca;

KOHCYJIbTallMs 6 4acos;

IIPOMEKYTOUHas arrectauus -12 yacos.



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 JUCHUILIHHBI) 252
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:
JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20
KOHCYJIbTALMHI 6
[TpomexyTouHas aTTectanus B popme: 12
| cemectp - ndk ; Il cemectp - 3x3ameH




2.2 TemaTnuyeckui JIaH U coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:xxanue yuyeOHOro MaTepuaJa, JadopaTopHbie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3/ieJioB M TeM NpaKTHYecKUe 3aHATHS, CAMOCTOsITe/IbHasi padoTa 4acoB OCBOEHMS ¢opmupoBanuio
o0yuarouerocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BU/bI Y4e0HOIi padoThl B COOTBETCTBHM C Y4eOHbIM MJIAHOM crnocodcTByer
3JIeMEHT
NMPOrpamMmbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 4 MeTanpeaMETHbIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpeIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. Apu(pMeTHYEeCKHe OIepalud Ha YHCIOBBIX KOMIICTCHIIVH B
OCBOEHUH MHOXecTBaxX. JIeHCTBUS Haj IMOJIOKUTEIBHBIMU M OTPHIIATEIbHBIMA COOTBETCTBHUH C
cnenquajJbHocTH. Ymcaa | yucnamu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMHu. JIeHCTBUS CO ®I'OC cpennero
U BbIYHCJIEHUS CTETIeHSIMH, (DOPMYJIbI COKPAIIEHHOTO YMHOKEHHSL. o0miero o0pa3oBaHus,
Tema 1.2 Coaep:xanue yue0HOro MaTepHaJia 6 YTBEPKIECHHOTO
YpaBHeHus1 U | YpaBHeHus. Bunsl ypaBHeHW# (NHMHEHHBIE, KBagpaTHBIE, IPOOHO- 6 1 [IpHKa30oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHncTBa. (JIMHEiHBIE, Munncrepcra
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEIICHUSI. 00pa3oBaHHs 1 HAYKH
Tema 1.3. Copepxanue yueOHOro MaTepuasa 2 P® ot 17.05.2012 Ne
IHousitue npouenra. | [loustue mnpouenrta. IlpocTeie NpPONEHTHI, pa3HbIE CIOCOOBI UX 2 1 413
IIpouenTHbIe BbluuclieHUs.. OCHOBHBIE COOTHOIIEHHsSI HA TPOLEHTHbIE PACUYETHI.
BBIYMCJIEHUS. Haxoxnenue mnpoueHTa OT 4YHClIa M 4YHMCIa 10 €ro IpOLEHTY.
CocraBieHre NPOLEHTHOIO OTHOLICHHS.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 4
IIpouenTHbIe [TpocTbie U croXxHBIE MPOLEHTH. POpMylia HAYUCICHHS «CIOXKHBIX 2 1
BBIYHMCJICHUS B | IPOLIEHTOB», (pOopMyJa MPOCTOrO MPOIEHTHOro pocta. IlponeHTHbIE
npogeccuoHaIBLHBIX BBIYUCIICHHSI B TPO(ECCHOHANIBHBIX 3a/1a4ax
3ajavax IIpakTyeckoe 3ansitme Ne 1 IIpocToil M CIIOKHBIA IPOLIEHTHBIN 2 2
poct
Tema 1.5 Copepxxanue yueOHOro MaTepuasa 4
Yucna u BBIYMCIACHHUS. | BpruncieHnss ©  mpeoOpa3oBaHus. YpaBHEHHS W HEPaBEHCTBA. 2 1
YpaBHeHus 1 | HaxoxxJeHre npoleHTa OT Yiciia U YHucia Mo €ro NPOIEHTY.
HEpaBCHCTBA. IIpakTuyeckoe 3anaTHe Ne 2 YpaBHEHMS U CUCTEMBI YpPaBHEHUM. 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 ¢ NpOU3BOJIBHBIM JIECHCTBUTENBHBIM INTOKa3zarenaeM. CBoHCTBa 4
PALMOHAJIBHBIM M | CTEIIEHU C JIeHCTBUTENbHBIM TNOKa3areneM. IloHsTue creneHu c
AeHCTBUTEIbHBIM palMOHaIbHBIM IOKa3zareneM. CBOMCTBA CTENEHH € palMOHAIbHBIM
NMOKA3aTeJISIMH. IIOKA3aTEJIEM.
Tema 2.2, Kopuu | Conepxanne yueOHOro marepuaJjia 4
HATYpaJbHO# cTeneHu U3 | [loHsTre KOopHS n-oi CTENEHU U3 JAeWCTBUTENbHOrO yucia. CBoicTBa 4
YHCJIA M HX CBOWMCTBA. | KOpHA Nn-oi cTeneHu. CBs3b KOPHA N - M CTENEHU U palMoOHaIbHOU
IIpeodpa3oBanue crenenu. [IpeoOpa3oBanne nppalMOHAIBHBIX 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. OyHKIUU y = VX, ux 6
Pemenne cBoiicTBa M Tpaduku. MppanuoHanbHble YpaBHEHUS, COJAEpIKallue
HPPaNHOHATbLHBIX onuH panukan. HppanumoHanbHbIe YypaBHEHHUs, cojepkamue Oosee
YPaBHeHHi OJHOIO paJuKala M paJuKanbl C Pa3sHbIMU IIOKa3aTeJIIMU KOpPHS.
PaBHOCWIBHOCTh HpPAIIMOHAIIBHBIX YpaBHEHUN. MEeTOIbI MX penieHusl.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8
IokazarenbHas Omnpenenenue noka3aTelbHON (PYHKIIMU U €€ CBOWCTBA. 3HAKOMCTBO C 8
(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTelbHOM (yHKIMM. PerieHue mokazaTelbHBIX
IlokazarenbHbIE YPaBHEHUN METOJOM YPAaBHUBAHMS IOKAa3aTeIed, METOJOM BBEICHUS
YPaBHEHHS M | HOBOM  MEepeMeHHOHM, (YHKIHOHAIBHO-TPAQPUUECKUM  METOAOM.
HEPaBEeHCTBA Pemenne npocTenmmx noka3areJbHbIX HEPABEHCTB
Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuaia 6
YyHcaa. CaoiicrBa | Jlorapupm umcia. OcHOBHOE  Jiorapu()MUYECKOe  TOXIECTBO. 6
Jorapudmos Breruncnenne norapudma mo ompeneneHuto. CBoiicTBa jorapu¢mMoB.
Jlecatuunble M HaTypainbHble Jjorapudmsl. [lpaBuna pelcTBUil C
norapudmamu. [lepexos1 K HOBOMY OCHOBaHMUIO.
Tema 2.6. Copnepxxanue yueOHOro MaTepuaJa 8
Jlorapudmuueckasn Jlorapudpmuueckas  QyHkuuss u  ee  cBouctBa.  IloHsATue 8
¢pyHkuus, ee cBoiicTBA. Jgorapudmuueckoro ypaBHeHus. Ormnepanusi HoTeHIHMpoBaHus. Tpu
Jlorapudmuueckue OCHOBHBIX ME€TOJIa  pelIeHUs Jorapu(MHUECKUX ypaBHEHHI:

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
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YpPaBHEHMH,
HepaBeHCTBA

GyHKIIMOHATBHO-TpaQUUECKUH, METOJ TMOTCHIMPOBAHUS, METO]
BBEICHHS HOBOW mepemeHHO#. Ilpocrelimue morapudpmudeckue
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, oKa3arenbHas U Jorapudmuueckas GyHkuuu. Pemenue 2
NoKa3arTejibHasi U | YpaBHEHUH U IPOCTEHIINX HEPABEHCTB
Jorapupmmuyeckas IIpakTuyeckoe 3ansaTue Ne 3 Vccnenoanue gynkiuu. [Toctpoenue 4
byHxkuuu U 1peoOpa3oBaHus TrpaduKoB (QYHKIUH C WUCIOIB30BAHUEM HX
CBOWCTB.
Paspnen 3. OcHoBbI TpUroHOMeTpHH. TpUroHOMeTpHYecKHe (PYHKIUH 30
Tema 3.1 Coaep:xanue yueOHOTro MaTepuaJia 4
Tpuronomerpnueckne Paguannas mepa yrna. IIoBOpOT TOYKHM BOKpYr Hayajga KOOPAMHAT. 4
pyHKunu OnpeneneHue cUHyca, KOCHHYCa, TaHIM€HCAa W KOTAHIEHCAa. 3HAKU
NPOU3BOJIBHOIO yria, | CHHyca, KOCHHYCa, TaHI€HCa M KOTAH['€HCAa I10 YETBEPTAM.
ymciIa 3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaH['€HCOM
OJIHOTO M TOTO K€ yria
Tema 3.2 OcuHoBHble | Cogep:kanue yueOHOT0 MaTepHaJia 6
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIeCTBA. DOPMYyNBI CIIOKEHHUS. 6
TOK/eCTBA. CuHyc, KOCHUHYC, TaHT€HC U KOTAaHI€HC YriioB o U — o. Dopmyssl
IIpeodpa3oBanus npuseneHus. Gopmynsl IBOMHOIO yriaa. @opMyIibl IOJIOBUHHOIO YIJIA.
NpoCTEeHIINX [IpeoOpazoBaHne CyMMbl  TPUTOHOMETpUYECKMX  (QyHKUHMH B
TPUTOHOMETPHYECKUX npousBezaeHue. [IpeobpazoBanue npou3BeeHUs TPUTOHOMETPHUECKUX
BbIPaKEHM . (GYHKIMHI B cCymMMYy.
Tema 3.3 Copepxanue yueOHOro MaTepuasa 6
Tpuronomerpnueckue O6nacTp onpeaeneHuss ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPHUECKUX 6
(¢pyHKIMH, UX CBOMCTBA M | QYHKITUH. YérHoCTs, HEYETHOCTD, [IEPUOJUYHOCTD
rpagpuxku TpuroHoMerpuueckux pyHkuuid. CBoiicTBa U rpa@uku QyHKUMA y =
COS X, Y = sin X, y = tg X, y = ctg X. C:xarue u pactshkeHue rpadukon
TPUTOHOMETPUUECKUX (PYHKIIHM.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHI
Tema 3.4 OoOparnsie | Conep:kanue yueOHOro MaTepuajia 4
TPUTOHOMETPUYeCKHUe ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC UM apKKOTaHI'eHC YHuclia. 4

GyHxuun

OO6patHble TpUuroHoMerpuyeckne GyHKIuu. MIX cBOHCTBa U rpaduKu.

JIMYHOCTHEIE,
METanpeMETHBIE 1
MpEAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHUHU C
®I'OC cpennero
obmero oOpa3oBaHus,
YTBEPKIACHHOTO
MIPUKA30M
MunucrepcTa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413

12




Tema 3.5 Copnepxanue y4eOHOIro MaTepuaJia 6 JInuHOCTHBIE,
Tpuronomerpunyeckue VYpaBHeHHE cOs X = a. YpaBHEHHeE sin X = a. YpaBHEHue tg X = a, ctg X 6 MeTanpeaMeTHbIE U
YPaBHEHHUA U | = a. PemieHue TPUrOHOMETPUYECKUX YPAaBHEHUHW OCHOBHBIX THIIOB: IIpeIMETHBIE
HEPAaBEHCTBA pOCTEHIINe TPUTOHOMETPUYECKHE ypaBHEHHUS, CBOZSIIMECS K KOMIIETEHIINH B

KBaJIpaTHbIM., PELLIAEMbIE Pa3JI0)KEHUEM Ha MHOKUTENH, OJHOPOIHBIE. COOTBETCTBHH C

IIpocTeliniie TPUrOHOMETPUUYECKUE HEPABCHCTBA. ®I'OC cpennero
Tema 3.6 Pemenne | Conep:kanue yueOHOro MaTepuajia 4 o0miero oOpa3oBaHus,
3aaad. OcHoBbl | [IpeoOpazoBaHre  TPUTOHOMETPUUECKHX  BhIpaKeHUW.  PermieHue 2 YTBEPKIACHHOTO
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, B TOM YHCIE C IprUKa3oM
Tpuronomerpuyeckue WCITOJIb30BAaHUEM CBOMCTB (DYHKITUH Munucrepcrsa
byHxkuuu IIpakTnyeckoe 3ansaTHe Ne 4 OCHOBHBIE NOHSTHS TPUTOHOMETPUH. 2 00pa3oBaHis 1 HAyKN

OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA. Pemenue 3anay P® or 17.05.2012 Ne
Pa3en 4. DiieMeHTBI TEOPHH BepPOSATHOCTei 413
Tema 4.1 CoObitre, | Conep:kaHue yueOHOr0 MaTepUaa 8
BEpPOSITHOCTh COOBITHS. | DIIEMEHTHI KOMOMHATOPHKH (pa3MEIEHHUs, IIEPECTAHOBKH, COUCTAHMUA). 8
Cnoxenne u ymHoxeHue | CoOwiTus. Buabl coObiTHit. Kiaccudyeckoe omnpeenenne BEpOSITHOCTH
BEPOATHOCTEN coObITust. TeopeMbl CI0XKEeHHUS BEPOATHOCTEH. Y CIIOBHASI BEPOSTHOCTb.

3aBUCMMBIE ¥ HE3aBUCHUMBIE COOBITHS. TeopeMbl YMHOXKECHHS

BEPOSTHOCTEH. BbIunciieHue BEpOSTHOCTH COOBITHS C NMPUMEHEHHEM

dbopmyn koMmOuHartopuku. Pemienne 3agad  Ha  KIIACCHYECKOE

OIIpeZICNIEHNE BEPOSATHOCTU. Perienne 3a1a4 Ha TEOpEMBl CIOKEHUS U

YMHO>KEHHS BEPOSITHOCTEH.

2 cemecTp

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

Cratuctuueckoe omnpeneneHue BepoATHOCTH. OLEHKa BEPOSTHOCTH

COOBITHS

IIpakTyeckoe 3anaTme Ne 5 PemnieHwe NpakTUYECKMX 3a1ad Ha 2

HaXOXJ/IEHUE BEPOSTHOCTH COOBITHS U  YHUCIOBBIX XapaKTEPUCTHK

JUCKPETHOM CIIy4allHOM BEJIMYUHBI.
Pasnea 5. Ilpons3Boanas u nepsoodpasHasi pyHKIMHU 50
Tema 5.1 Conep:xxanue yueOHOro MaTepuaJia 8
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ITocsenoBaTeIbHOCTH. YucnoBele MOCIEA0BATEILHOCTH: OIpPENEICHUE, CIOCOOBl 3alaHus, 8 JInuHOCTHBIE,

IlonsTHe Mpenesia BUJbl. ApudmMernyeckas U reOMeTpUUECKas MPOrPECCUH, UX CYMMBIL. MeTanpeaMeTHbIE U
[TocnenoBarenbHOCTh Kak (YHKIMS HATypajJbHOTO  apryMEHTAa. IIpeIMETHBIE
CymmupoBanue mnociefoBareiabHocTell. beckoHeyHo Oonbline U KOMIIETEHIIMH B
OECKOHEUHO MaJble BEJIMYMHBI. [lonsTue 0 npeene COOTBETCTBHH C
nocienoBateabHOCTH. [loHsTre penena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIIEHUS NpeaeioB. IloHATHE HEOIIPENETIEHHOCTH. o0miero oOpa3oBaHus,

Tema 5.2 IlonsiTue Conep:kanue y4eOHOT0 MaTepuaJia 6 YTBEPKIECHHOIO

NpoHu3BOAHONH. ®OPMYIbI | [[pupamenne  apryMeHta. Ilpupamenue  (yHKIMH.  3ajaun, 6 IIPUKa3OM

u npasujia NPUBOSAIINE K MOHATHIO MPOU3BOAHON. OmnpeneneHrue Mporu3BOIHOM. Munucrepcrsa

nuddepeHunpoBaHus Anroput™ OTBICKaHUS MIPOU3BOTHOM. Dopmybl 00pa3oBaHus 1 HAyKH
muddepentmpoBanus. [Ipasuna nuddepenunposanus. [IponsBoaHbie P® ot 17.05.2012 Ne
BBICHIMX MOPSIKOB. 413

Tema 5.3 | Conepsxkanne yueOHOro MmaTepuajia 6

I'eomerpuueckunii U | ['eomerpuueckuii 1 uznueckuil cMbICI MPOU3BOAHON. OrpenencHue 6

pusnyeckui CMBICJI | KacaTelbHOU K rpaduKy QyHKIMH. AJITOPUTM COCTaBJICHUS YPaBHEHUS

NPOU3BOAHOM KacaTenbHOHU K rpaduky ¢ynkiuu y=f(x). Haxoxaenue ckopoctu ass
mporecca, 3aIaHHoro GopMyIIoi U rpaduKOM.

Tema 5.4 Ilonsitue o | Cogep:kanue yueOHOro MaTepuaJia

HENMpEPLIBHOCTH [Tonstue HenpepbiBHON QyHKIMU. CBONCTBAa HEMPEPHIBHON (DYHKIMH.

pynxunm. MeTon | Cpg3p, mesxny HenpepbiBHOCTBIO H AH(QEpPEHIUPYEMOCTBIO (YHKLHH

HHTEPBAJIOB B TOUKE. AJITOPUTM pELICHNS] HEPABEHCTB METOJOM MHTEPBAJIOB.

Tema 5.5. UccaenoBanue | Cogep:kanue yueOHOro MaTepuasia

(yHKIHMIA M NOCTPOEHNUE |'Bosnacranue 1 yObiBaHME (YHKUUH, COOTBETCTBHE BO3DACTAHUA U

rpagukos. yObIBaHHS (QYHKIMH 3HAKy IPOM3BOAHONW. DKCTPEMYM (YHKIIUH.
3ajaun Ha MAKCUMyM U MUHUMYM. BBIYKIOCTb, BOTHYTOCTh, TOUKH
neperuda.  AJTOpUTM HcciIenoBaHUS (QYHKIUU M TOCTPOEHUS ee
rpaduka ¢ MOMOIIbIO MPOU3BOAHOM.

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 32a4aX | 3HAUYCHUI HENPEPHIBHOW (DYHKIIMU HA OTpE3Ke.
IpakTnyeckoe 3ansitue Ne 6 I[locinegoBarensHoctH. [Ipon3BoiHast. 2

Tema 5.7 Copnepxxanue yueOHOro MaTepuaJa 4
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IlepBooGpa3nasn [Tonsatue mnepBooOpa3HoOl W wmHTerpana s ¢GyHKuud  y=f(x). 4 JInuHOCTHBIE,
byHkumnm. Heonpenenennsiii unrterpan. Tabmuua uHTerpanoB. CoiicTBa MeTanpeaIMETHbIE U
Heonpenesennbii HEOIpEeCEeHHbIX MHTErpajgoB. M3ydeHue mpaBuia BBIYUCICHUS MpeAMETHBIC
HHTErpaji nepBooOpa3zHoil. Beruncienue HeonpeeIeHHbIX HHTErPaioB. KOMIIETEHIIMH B
Tema 5.8 Onpenenennnlii | Conep:kanue yueOHOro MaTepuajia 4 COOTBETCTBUU C
HHTerpaJl. ®opmyaa | [Tonsarue onpenenéHHOro HHTErpana. I'eomerpudeckuii u GU3NISCKUN 4 ®I'OC cpennero
Hbrorona - JleiiOHuua. | cMpici  ompeneneHHoro  uHTerpana. CBoiicTBa — ONpeeNeHHBIX o0miero oOpa3oBaHus,
ILnomans UHTErpajioB. BrplunciaeHue omnpeaesneHHbIXx uHTerpanoB. dopmyna YTBEPAKACHHOI'O
KPHUBOJMHENHOMI Herotona — JleiiOauma. Pemenue 3amay Ha mpuMEHEHHE WHTETpaia IpUKa30M
Tpaneuuu. JUIs1 BBIYUCIICHUS TJIOIIAIM KPUBOJUHENHOMN TpaIrenyH. Munucrepcrsa
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 ¥ HauMeHblIee 3HAYECHUS 413
pyuxkumnn. dbyukiun. Beruncnenue nepsooOpasznoii. [Ipumenenne neppoodbpaszHoit

IIpakTuyeckoe 3ansitue Ne 7 IlepBooOpaznas u unrterpain. Gopmyna 2

Herorona-Jleliouuna.
Pa3nen 6. KoopauHaTtsl H BeKTOpPBI B pocTpancTBe. IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcHoBHble | Cogep:kaHue yueOHOT0 MaTepHaJia 6
NOHATHA cTepeoMeTpuHu. | OCHOBHBIE MOHATHUS CcTepeoMeTpuHu. TOYkH, MpsSMbIE U TJIOCKOCTH 6
Koopaunarel u BeKTOpbI | (ciocoObl  3amanusi). [IpsmoyronbpHas cucreMa KOOpAMHAT I
B IIPOCTPAHCTBE npoctpaHcTBe. Bektopsl B mnpoctpanctBe. dopmyna paccTosHUS

MeXay AByMs ToukaMu. JlyinHa BekTopa. Bunbl BekTopos. [loctpoenue

BEKTOpa B cUCTeMe KoopAuHaT. JInHeiHble onepaluu HajJ BEKTOpamMu

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

CkansspHoe mnpousBeneHHE BeKTopoB. [lpocreiimme 3agaun B

KOOpJMHATaX.
Tema 6.2. [Ipsimasi u Copepxanue yueOHOIro MaTepuasa 6
IUIOCKOCTH B OcHoBHbBIE CBOMCTBA IIOCKOCTH. B3anMHOE pacrnosiokeHue MpsMbIX B 6
NPOCTPAaHCTBeE. npoctpaHcTse. Ilepecekaromuecs, napaaelbHbIE U CKPEILMBAIOIINECS

MpsIMBIE. VYron MEXITY PSIMBIMU B MIPOCTPAHCTBE.

[lepnenauKyIsIpHOCTD NMPsAMBIX. Pacmionokenne npsiMbIX U MIIOCKOCTEN

B IpocTpaHCTBe. Todka mepecedyeHrs MpsAMOM W IUIOCKOCTH,

MPUHAJIEKHOCTh NMPAMON MIOCKOCTU. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copepxxanue yueOHOro MaTepuaJa 6
IMapajsenabHOCTH [TapamnenpHple npsMas W 1wuiockocTh. Omnpenenenue. [lpusnak. 6
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NPAMBIX, IPAMOH U
IJIOCKOCTH, IIJIOCKOCTEN

CaoiicTBa. Yron MEXKIY CKPEILMBAIOIIUMHUCS [PSMBIMH.
[Tapannensubie mwiockoctu. Omnpenenenue. Ilpusnak. CoiicTBa.
[TpunosxeHne BEKTOPHOM airedpbl K PEIICHHIO0 337ad Ha IHpsIMYyI0 U
IUIOCKOCTh B NPOCTPAHCTBE (MApaUIENbHOCTh  JIBYX  IPSMBIX,
[apaJUIEIIbHOCTh JBYX IUIOCKOCTEH, MAapaJuleIbHOCTh MpsMON U

JInuHOCTHEIE,
MeTanpeaIMETHbIE 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, IPAMON U NEPIEeHIUKYJIApHbIE K IUIocKocTU. llpu3Hak mnepneHAauKyIspHOCTH MIPUKA30M
IUIOCKOCTH, IJIOCKOCTEeN | mpsiMoi U TutockocTH. [IpuioskeHne BEKTOPHOM anreOpbl K perieHUIo Munucrepcrsa
3a/1a4 Ha MPSAMYIO U IJIOCKOCTh B IPOCTPAHCTBE (IIEPIEHIUKYISIPHOCTD o0Opa3oBaHMs U HAyK1
JBYX MPSAMBIX, MEePHEHIUKYISIPHOCTD JBYX IIJIOCKOCTEM, P® ot 17.05.2012 Ne
HEPICHIUKYIISIPHOCTD MPSIMO M TUIOCKOCTH). 413
Tema 6.5. | Conepxkanue y4eOHOro MmaTepuajia 6
Ilepnenaukyasip u | [lepnennukynsap u HakiIoOHHasA. Teopema O Tpex NEPHEHAMKYJIApax. 6
HakiaoHHasA. Teopema o | Yron Mexay HOpsMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMHU.
Tpex nepneHauKyaspax. | J[Byrpanneiii yron. IlepnennukynspHele mockoctd. Paccrosnus B
J{ByrpaHHbIii yroJ. npoctpanctBe. Ilpunoskenne BEKTOpHOHN anreOphl K pEHICHUIO 3a7ad
Ha TpPSAMYI0 M IUIOCKOCTb B HPOCTpaHCTBE (Yroidl MEXIy JIByMS
IUIOCKOCTSIMH, YroJl MEXAY ABYMsI IPSIMBIMH, YTOJI MEXAY NPSAMOU U
TIJIOCKOCTHIO)
Tema 6.6. IIpsimbie u | Conep:kanue yueOHOro MaTepuasia 2
IVIOCKOCTH B | IIpodeccHOHAIBHO-OPHEHTHPOBAHHOE COAEPIKAHME
NPaKTHYEeCKHX 3a7a4ax | B3anmHoOe pacronokeHue NpsiMbIX B IpocTpaHcTBe. [lapamiensHOCTh 2
npsIMON U IJIOCKOCTH, NapajIeIbHOCTD IUIOCKOCTEH,
MEePIECHANKYJSIPHOCTh ~ IUIOCKOCTEW.  PacmosioxkeHne mpsMbeIX U
IJIOCKOCTEH B OKpY»KaroleM Mupe (IpUpojie, apXUTEKTYpe, TEXHUKE).
Tema 6.7 Pemenue | Conep:xkanue yueOHOTro MaTepuaJia 4
3ajga4. IIpsimble U | PacrionoxxeHne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsspHOCTh W MapauieIbHOCTh NPSIMBIX U TUIOCKOCTEH.
u BEKTOPBI B | JlekapTOBBl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxkeHue U BbIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
KoopauHnats! BekTopa
IIpakTuyeckoe 3anaTue Ne 8 Koopaunatel u BekTopsl. [IpsMble n 2
IJIOCKOCTH B IIPOCTPAHCTBE.
Pa3nen 7. MHOrorpaHHuKH M Tejia BpalleHusl 30
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Tema 7.1 Copnepxxanue yueOHOIro MaTepuasa 6 JInuHOCTHBIE,
MHororpaHHuKH. MHororpanHuky - OCHOBHbIE TOHsTUA. [Ipu3Ma (HakIOHHAs, NpsAMas, 6 MeTaIpeAMETHBIE U
IIpusma, npaBwibHasg) u €€ anemeHthl. llapamenenunen.  ColicTBa [IPEIMETHBIC
napajiejaenunen, Kyo, | npsmoyronbHoro napamienenuneaa. Ky6. [lupamuna u e€ sneMeHThlI. KOMIIETEHIIMH B
nupaMuaa M ux ceyenus | IIpaBwibHas nmpamuna, €€ CBOMCTBA. YCEUYEHHas NHpaMuiaa, € COOTBETCTBUU C
CBOICTBA. ®I'OC cpennero
Tema 7.2 Copnepxxanue yueOHOIro MaTepuaJa 4 o0miero oOpa3oBaHus,
IIpaBuibHbIE [Tnomaae MOBEpXHOCTH MHOTOTPpaHHHMKOB. IIpocreifime KoMOMHAIIUN 4 YTBCPKACHHOTO
MHOTI'OIPDAaHHUKH B | MHOTOTPaHHUKOB. BhIUuCIIeHNE 3JIEMEHTOB POCTPAHCTBEHHBIX UTYP IprUKa3oM
SKH3HH (pé€6pa, muaronainu, yrisl). [IpaBuibHBIC MHOTOTPAHHUKH. Munwucrepcrsa
Tema 7.3 Coaep:xanue yueOHOTo MaTepHaJia 6 00pa30BaHMs U HAYKH
Huaunap, konye, map u | Humunap, konyc, chepa u map. OCHOBHBIE CBOICTBa MPSIMOTO 6 P® or 17.05.2012 Ne
HX CeYeHUus! KpYyroBOro IWJIMHJIpa, IPSIMOIr0 KpyroBoro konyca. M3o0paxenue ten 413
BpailleHusi Ha IulockocTH. [IpencraBneHne 00 ycedy€HHOM KOHYCE.
Ceuenust koHyca (mapajuleIbHOE OCHOBAHHMIO W IPOXOJSIIEe uepe3
BEpILMHY), CEUYECHUS LWINHApa (MapajieibHO M MEepHEeHAUKYIIPHO
ocH), ceyeHusix mapa. Pa3Béprka nuiamMHpa 1 KoHyca
Tema 7.4 Coaep:xanue yueOHOTro MaTepuaJia 6
IInomanu mosepxuocred | [Inomans nmosepxHocTn nuiIMHApa. Ilnomane moBepXHOCTH KOHYca, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. Ilmomanb moBepxHOCTH chepbl W e€ dYacTei.
MHOrOrpaHHuKoB M Tea | O0bembl. OCHOBHBIE MOHATHS M cBoWcTBa. OOBEM MPSIMOYTOJIBHOTO
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 O cuUMMeTpUM B NpOCTpaHCTBE (LIEHTpajibHas, oOceBasd, 4
npogeccun. 3epkanpHasi).  OOoOlIeHHWEe  MpEeACTaBIEHUH O  MPaBUIIbHBIX
MHOTOTpaHHHMKax (TeTpa’ap, KyO, OKTa’Ap, IOJAEKa’Jp, MKOCA3IP).
[Tpumepsl cumMmeTpuii B ipodeccun.
Tema 7.6 Copaepxxanue yyeOHOIro MaTepuasa 4
Haxoxnenune o0bemoB, | [IpodeccnoHaibHO-0PHMEHTHPOBAHHOE COIEPKAHUE
IIom@agel MmoBepXHOCTH | MHororpanHuku. Tema uw  moBepxHOcTHM BpamieHus. [lnomaau 2
MHOI'OrPAaHHMKOB M TeJ | moBepxHocTel Ten BpauieHus. OObeMbl U IJIOHIAANW MOBEPXHOCTU
BpalleHHsA B | MHOTOTPAaHHUKOB U TEJI BpallleHUs
npakTuyeckux 3agavyax | IIpakruyeckoe 3ansitue Ne 9 MHororpanHuku. Tena U MOBEpXHOCTH 2

BpaIllCHUI. I/ISMepCHI/IH B TCOMCTPHHU.
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Pa3nea 8. luckpernas ciy4yaiiHasi Be THYHMHA. DJIEeMEHThI MaTeMATHYeCKO CTATHCTUKH.

12
Tema 8.1 J[Iuckpernas | Cogep:xaHue y4eOHOro Mmarepuasa 6
caydaiiHas  BeJM4YHHa, | CiyyaliHple BenuuuHbl. Buael ciydaiinbix BenuuuH. OnpeneneHue 6
3aKOH ee pacnpeaejeHus | IUCKPETHOM  CIIydalHOW  BEJIMYMHBL.  3aKOH  pacrnpeiesicHus
JUCKPETHOM CIy4yalHOM BeIW4MHBL. Ee 4uCIIOBBIE XapaKTEPUCTHKH.
[TonsiTre 0 3aKkoHe OOJIBIINX YHCETI.
Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6
MaTeMaTH4YeCKOu OCHOBHbIE  TIOHATUS  MAar€MAaTUYECKOW  CTAaTUCTUKU.  3aJa4yu 6
CTATHUCTHUKH. MaTeMaTHYeCKO cTaTUCTUKU. [lepBryHas 0OpaboTKa CTaTUCTHYECKUX
MaHHBIX. YHWCIOBBIE XapaKTePUCTHKU (T€HEepalbHas COBOKYIHOCTb,
BBIOOpKa, cpenHee apudmerndeckoe, MoOja, MeIuaHa, pa3Max,
mucnepcusi). IlpencraBnenwe panHbix. Pabora ¢  Tabnumamu,
rpaduKaMu, TuarpaMMamH.
Koncyabranus 6
IIpomexxyTouHasi arrecTanus (JK3aMeH) 12
Bcero no qnucuuniinze: 252

JInuHOCTHEIE,
MeTanpeaMeTHbIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero o0pa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHus K MHHHMAJIBHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY
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, 2019.- 394c¢.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiit, 2019.- 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, 2019.- 326¢.- (ITpodeccuonanbaoe oOpazoBanue). 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, 2019.- 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,
2020. — 280 c¢. — (IIpodeccuonanbHoe oopazoBanue) https://urait.ru

JlonoJiHUTeIbHbIE 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 TmpodeccuoHanbHoro oo6pazoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe 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 : M3natensctBo HOpaiit,
2020. — 439 c.— (IIpodeccuonanmproe 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. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : U3narenscTBo IOpaidr,
2020. — 320 c. — (IIpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
Juts ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduist/ ['yce
B.A., I'puropseB 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 koiwiekiust 1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

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

MeToanueckue yKa3aHusi Ui O0Oy4alOUIUXCsi 1O  OCBOEHHIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

20


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!

- OCO3HaHWE OOYYAIOIIUMHUCA POCCHHCKONH TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIICHUIO;

- HAJIMYMEC MOTUBAIMU K OOYYCHHIO U JIMYHOCTHOMY Pa3BHTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTENM HapoJoB Poccuiickon
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpaguLui,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYNIIMOHHOIO MHPOBO33PEHUS, IPaBOCO3HAHUS,
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 MAaTEMATUKH;

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

— pa3BUTHE JIOTUYECKOTO0 MBIIUICHUS, MPOCTPAHCTBEHHOIO

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

— OBJIAZICHHE MAaTeMaTHYEeCKUMH 3HAaHUSAMM U YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCHUIUIMH NPO(ecCHOHATBHOTO
LUK, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yIIIyOJIeHHON MaTeMaTu4eckol MOJATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3OBaHUIO, B TOM YHCIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHONICHHE K HENpPEephIBHOMY OOPAa30BaHMIO KaK YCJIOBHMIO YCIIEUIHOM
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)

O1ieHKA BBITTOJTHEHUSA
CaMOCTOSITENIBLHOMI
paboTHL.

IIpomexxyrounas
aTtrecraius B hopMme:
1 cemectp - ndpx

2 ceMecTp - IK3aMeHa.

Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTal|y -
BBITIOJTHEHUE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 3a/1aHus
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OTBETCTBEHHOMH JEATEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpCTHHKaMM B 00pa3oBaTeIbHOM, OOILECTBEHHO MOJIE3HOHM, y4eOHO-
M CCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIBHOCTH;

— OTHOLIEHME K NPO(PEecCHOHANBHON [JEeATEeIbHOCTH  Kak
BO3MOXXHOCTH  Y4acTUsi B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOJIEM;

MeTanpeaMeTHbIe:

- YMEHHUE CaMOCTOSITEIbHO OIPEEIIATh eI e TeIbHOCTH
U COCTaBIATH IUIAHBI JESITEIbHOCTH; CaMOCTOSATENIBHO OCYILECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIESATEIHHOCTD;

- UCIIO0JIb30BaTh BCE BO3MOXKHBIE PECYPChI TSl JOCTHKEHUS
IIOCTAaBJIEHHBIX LeJIel U pealu3alyy IJIaHOB JESTEeIbHOCTH; BbIOMPAThH
YCIICIIHBIE CTPATETUU B PA3TMYHBIX CUTYAIIHIX;

- yMEHHUE MPOAYKTUBHO OOILATHCS M B3aUMOJICHCTBOBATh B
npolecce COBMECTHOM JesTENbHOCTH, YUYMTBHIBATh IO3MLUHU JPYTUX
YYaCTHHUKOB JEATEIBHOCTH, 3 (PEeKTUBHO pa3peniath KOHPIUKTHL;

- BJIAJICHME  HaBbIKAMU  IIO3HABATEJIbHOM,  y4eOHoO-
UCCIICIOBATEIbCKOW M TNPOEKTHOM  JEATENIbHOCTH,  HaBbIKAMHU
paspelieHus npobieM; CIIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIECHUs MPAaKTUYECKUX 3ajad,
NPUMEHEHHIO PA3JINYHBIX METO/IOB MIO3HAHMS;

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

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO M3JaraTb CBOKO TOYKY 3pEHHS, HCIOJIb30BaTh
aJIeKBaTHbIe  SI3bIKOBBIE  CPEACTBA; —  BIAJICHHE  HABBIKAMH
MMO3HABATEJIbHON PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, MX pPe3ylIbTaTOB M OCHOBAHUH, TPaHUI]
CBOET0 3HAHMSI W HE3HAHMs, HOBBIX [MO3HABATEJbHBIX 33]1a4 U CPEACTB
JUTSL UX JOCTYOKEHHS,

- [EJIEYCTPEMIIEHHOCTh B MOMCKAaX U MPUHATUU pEIICHUH,
CO00pa3UTENbHOCTh W HWHTYHUIHS, Ppa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBICHUH; CHOCOOHOCTh BOCHPHHHUMATh KpPacoTy W TapMOHUIO
MUDa;

npeAMeTHbIE!

1) ymeHue omnepupoBaTh MOHSITHUSIMH: OIpEAETICHHE, aKCHOMa,
TEOpeMa,  CJIEJICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
NPOTHBOIOJIOXKHOE  YTBEpXKAECHUE,  NPUBOJUTH  MPUMEPHl U
KOHTPIPUMEPHI, KCIIOJIB30BaTh METOJ MaTeMaTHYEeCKOW WHIYKIIHH;
NPOBOJUTH JIOKA3aTeNIbHBIE pPACCYKICHUS TMpPH pELIeHWH 3ajad,
OILICHUBATh JIOTHYECKYIO NMPaBUIILHOCTh PACCyKICHUI;

2)  yMeHMe  ONepHpoBaTh  MOHATHIAMM: MHOX€ECTBO,
MOJIMHOXKECTBO, ONEpaly HaJl MHOXECTBAMHU; YMEHHE MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar JUlsl  ONHCaHWs  PeabHBIX
IPOLIECCOB U SIBJICHUM UM MPH PEIICHUH 331ad, B TOM YUCIE U3 JIPYTrux
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaTh MNOHATUSAMH: Tpad, CBS3HBIM Tpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBATH
rpadbl pa3IMYHBIMU CIOCO0AMHU; HMCIONIB30BaTh rpadbl MPU PELICHUU
3ajay;

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

5) yMeHue oneprupoBaTh NOHATHIMU: HATYpaJIbHOE YHUCIO, IeNI0e
YHCII0, OCTaTOK MO MOIYJO, PAlMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYPaJbHBIX,  IEJbIX,  PalUOHAIbHBIX,
JEMCTBUTENIBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JIE€IUMOCTH,
HAaMMEHbIIUKA OOIIMKA JeNUTeNh W HauMeHbllee oOllee KpaTHOE,
anroput™M EBKiuzaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3jIMYHBIMHU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C
[EeNbIM TI0Ka3aTejeM, KOPEHb HaTypalbHOH CTENeHH, CTENEeHb C
pallMOHAJBHBIM ~ IIOKa3aTeleM,  CTeNeHb C  JACHCTBUTEIbHBIM
(BellleCTBEHHBIM) IOKa3aTeleM, Jorapum uucia, CUHYC, KOCUHYC U
TaHT€HC NTPOU3BOJIBHOTO YHCIIA,;

7) yMEHHUE OTIEPHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHHI ¥ HEPABEHCTB, PaBHOCUJIBHOCTh yPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHBIE, IIOKAa3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MIOMOIIBIO PA3JIMYHBIX TPUEMOB; PElIaTh YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C TMapaMeTpoM; IPHUMEHSTh YpaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI Ul pPelIeHUs] MaTeMaTHYeCKUX 3aiad M 3a/1a4 U3 pa3IHyuHbIX
oOracTell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuu, oOpaTHass (yHKUMSA, KOMMO3MLIMS (YHKUIUH, JTUHEHHas
GyHKuus, KBajpaTHuHass (QYHKIUS, CTENeHHas (QYHKIHUS C LENbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMeHHEe CTpouTh Trpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIUI; yMEHUE HUCIOIb30BaTh IpaduKu
GYHKIMA UIT M3YYEHHUs MPOIECCOB M 3aBUCUMOCTEH TpU pelIeHHH
3a[a4 U3 JPYrux y4eOHbIX MPEIMETOB U U3 PEeaJbHOM JKU3HU; BBIPAXKaTh
dopMyTaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTh (YHKUHH, MEPUOJUYHOCTH
(GYHKIIMHM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (YHKIIMH,
AKCTpeMyM (YHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJNUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA U IpaduKu (YHKIMN IS pelIeHus] 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 YyOBIBAafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yYMEHHUE 3aJaBaTh IOCIEAOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHuMe omnepupoBaThb HNOHITHSIMM: HENPEPHIBHOCTD
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byHKIMHA, acuMOTOTHI Tpaduka GQyHKIOWH, TepBas ¢ BTOpas
npou3BogHAs (PYHKIMH, TEOMETPUYECKHA U (DU3UYECKHA CMBICHT
MIPOU3BOJHOM, MEepBOOOpa3Hasi, OMpPENEICHHbI HWHTErpal; YyMEHHE
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
MPOU3BOJHBIE CYMMBbI, TPOU3BEICHHUS, YacCTHOIO H KOMIIO3HUIIMU
(GyHKUMH, HAXOAWTH YpaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHE MCIOJIb30BaTh MPOU3BOAHYIO AJI UCCIIEOBaHUS (DYHKUUH, [
HAXOXXJCHUSA HAWJIYYIIEro pemieHHs B TNPUKIAIHBIX, B TOM 4YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UYECKHUX 3aJayax, AJsl ONpeleleHUs
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAAHM U O00beMbl GUIYp C
MOMOUIbI0  HMHTErpajia; MNPUBOJUTH MPUMEPbHl  MATEeMAaTUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU hepeHInanbHBIX YpaBHEHUH;

11) ymenue omepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U QpTYMEHT KOMIUIEKCHOTO
yrcna, ¢GopMa 3amucH KOMIUIEKCHBIX 4ucen (reomeTrpuveckas,
TPUTOHOMETpHYECKass W  anredpamyeckas); yMETb MPOU3BOIUTH
apudmeTnyecKkue IEHCTBUS C KOMIUIEKCHBIMU YHCIaMH; HPUBOIUTH
IPUMEPBI UCIIOTB30BAHUS KOMILJICKCHBIX YHCET,;

12) ymenwe CcBOOOAHO ONEPUPOBATH TMOHATHUSAMHU: CpEAHEE
apudmernyeckoe, MeauaHa, HAWOONbIIEC W HAWMCHbBIICE 3HAYCHUS,
pa3Max, IUcrepcus, CTaHAapTHOE OTKJIOHEHUE IS OMMCAHUS YHCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpadUUYecKuX METOJAOB U DJIEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JUarpamMM pacCeMBaHUS U JIMHEHHON perpeccuu;

13) yMeHHe HaxOUTh BEPOSATHOCTU COOBITUI C UCIOIb30BAaHUEM
rpadM4ecKuX METOOB; MPUMEHATh JUIsI PEUIeHus 3anad  (OpMYITbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEalIbHBIX COOBITHH; yMeHHe
OTIEPHPOBATH TOHATUSMHU: CIIydailHas BEJIWYHMHA, pacIpeelieHue
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) ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXKAY MPSAMBIMHU, YTOJl MEXAY NPAMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpPE; yMEHHUE
ONIepUpOBATH MOHATUSMHU: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPAHHHUKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIllEHUs, IMIMHAP, KOHYyC, map, cdepa, paszBepTka
MOBEPXHOCTH, CEYCHMsI KOHyca M IWJIMHJpPA, MapajljieIbHbIe OCH WU
OCHOBAHMIO, CEUEHHE IIapa, TUIOCKOCTh, Kacaroasicst chepbl, HIWIMHIPA,
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KOHyCa;, yMEHHE CTpPOUTh CEUYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpesieNIeHUsl N3ydaeMbIX (UIyp, BbIIBUIaTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh HOHATUAMM: IUIOIIAbL
¢uryper, o0beM (Urypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienumnena, MUpaMuabl, MPU3MBL, IHIUHIPA, KOHYCa, MIapa;
yYMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX (QUTyp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIe U MOAOOHbBIE (UTYpBI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasibHON JKHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, TPOM3BEIEHHE BEKTOpa Ha
YHCIIO, pa3jIoKEHUE BEKTOpa Mo Oaszucy, CKalsIpHOE IPOU3BEIEHUE,
BEKTOPDHOE TNPOM3BEIECHUE, Yrojl MEXAY BEKTOpaMM; yMEHUe
UCTIOJIF30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ [UIS PpEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHwe MOAENIMPOBATH pEAJbHBIE CHUTYallUM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHEe  MOJETH C  MOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DELIaTh CBS3aHHBIE C HUMHU
NpaKTUYeCKHe 3a/ladd; COCTABISITH BEPOSTHOCTHYIO MOJACTh U
UHTEPIPETHPOBATh MOJYUYCHHBIM pe3yabTaT; pelarbh [PUKIaJHbIE
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UYECKOr0 XapakTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMATHYECKUX OTKPBITUM POCCUHCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. @OoH/ OLCHOYHBIX CPEJICTB ISl POBeACHUs IPOMEKYTOYHOM aTTeCTAlUH
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 BbINOJIHEHNS 3a1aHU I

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

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMMX U MPOPECCHOHATBHBIX KOMIETECHIUH, MPOJeMOHCTPHUPOBAHHBIX
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 OLIEHUBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Janarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHS 3aJaHUi  JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCHUMOI OT o0coOeHHocTell NpodecCHOHANbHOM OpHEeHTAlMM WM  MPEeANoYTeHUN
IpenojiaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALUIO.

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

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METOJ], pacueTa CBOJIHBIX OallIOB;

Pe3ynbTaThl BBINONHEHUS 3aaHUN OLEHMBAIOTCS B COOTBETCTBHM 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 0aJJ1 M0 UTOraM aTTecCTALMHU

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
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BemmonuuTk npaktuyeckoe 3ananue (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 CTEIEHHBIX U TOKA3aTEIbHBIX BHIPAXKEHUH.

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
TPUTOHOMETPHUYECKUX (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 TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHHE.

27. TlpeoOpa3oBaHue NpoU3BEICHHUSI TPUTOHOMETPUUYECKUX (PYHKLUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBHIPAKCHUH.

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

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

31. TIpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiiye 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. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAaHHYEHHOCTD,
NEPUOIUNIHOCTb.

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

39. Cnoxnas ¢yHKOHA (KOMIO3WIHWsA). Apu(METHYECKHEe Omnepanud Hal
byHKIUAME.

40. Oyakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

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. TlokazarenpHas 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 ompeeleHus 1 MHOXKECTBO 3HaYCHUI (PyHKIUU y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOXKECTBO 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 3HAUCHUH (yHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB QyHknmid. CHUMMETpHsi OTHOCHUTEIBHO OCei
KOOp/IMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

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

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCUTEIBHO 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. N3o0pakeHne Ha KOOPAMHATHOHN IJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHUN
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

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

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIEIOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATEIbHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUYECKHIIT CMBICII.

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

72. VYpaBHeHUe KacaTeIbHOW U HOpMaJIU K rpaduKy DyHKIIHH.

73. [Tpon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

74. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

75. [IpuMeHeHHe NPOU3BOAHON K HCCIeNOBaHUI0 (YHKUUH U TOCTPOCHUIO
rpaduxosB.

76. ITpumMepbl UCTONB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIYYIIEro
pelleHus B MPUKIAIHBIX 3aauax.

77.  Bropas nmpous3BoJHas, €€ reoMeTpUUecKuil cMbici. HaxoxkieHrne cKopocTu
JUTSL TIpoliecca, 3aJlaHHoro (popmyIoit u rpaduxom.

78. Bropas nmpousBogHas, ee ¢uzmueckuii cmpicia. HaxoxkneHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

79. IlepBooOpasnas u unrerpain. CBoHcTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OmnpeneneHHblil MHTErpall, OCHOBHBIE CBOWCTBA M €r0 I'€OMETPUYECKHN

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 YHUCJIa pPa3MEIICHUM, MEepPEeCTaHOBOK, COYETaHUMU.
Pemenue 3aa4y Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX KO3(DPHUIINEHTOB.

86. Tpeyronsuuk Ilackars.

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

88. [Ipencrarnenue naHHBIX (TAOIUIIBI, TUATPAMMBI, TpaduKn)

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapamiensHOCTh TPSIMON M 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: APATUIETBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS

OTHOCHUTEIIBHO TJIOCKOCTH.

100. Mmuororpannuku. Bepmmnel, pedpa, rpaHu MHOTOTpaHHUKA.

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. IIpencraBieHwe O MPABMILHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTadIp,
JIOICKA’AP U UKOCADIP).

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

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennslii koHyc. OcHOBaHUE, BBICOTAa, OOKOBas MOBEPXHOCTH,
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. Dopmynsl  oObema Ky0a,  TIPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl oObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaamn chepel.

118.  ®opmynsl IOMAAM TOBEPXHOCTEH IMIMH/PA U KOHYCA.

119. T[lomoOme Tten. OTHOMCHHWS TUIOMIAJIEH TIOBEPXHOCTEH W 00BEMOB
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 YHCIIO.
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124.  Bextopsl. Koopannatsl. Pa3nosxenue BeKTOpa 10 HapaBJICHUSIM.

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

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

127. Hcnonp3oBaHHE KOOPAMHAT U BEKTOPOB IPU PELICHUH MATEMaTHUECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

1. BuryucauTs:
(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

Haiiure: “1~ “2

KopHu, cTenenu u Jorapupmol

1. Boraucnure |0g5|092|0g3|092512
2217

2. Beruucnire ———
22

1 1
3. Beraucinte > log,7+log,32 -3 log,28

4, Brruncnure |og 12 —% |09332 +% |Og 8

OCHOBBI TPHTOHOMETPHH
3Tl

o sln— .
1. Haiitu 3nak yncna 3 . OrBer obocHyiiTe.
2. Haiitn 3nak uncna Ctg28() . Otser obocHyiiTe.

3T
o COs— o

3. Haiiute 3Hak uncna ~ - 6 . OTBeT obocHyiire.
4, Jlokaxwure, uro LG & — SN =1 g% - Sin*a
DyHKIUH, UX CBOIICTBA U IPaPUKH
1. [Toctpouts rpaduk GpyHKIUN
y=x3
2. [Toctpouts rpadux GyHKIMH

1
y = W 4 +1

3x
Fy= :
3 Hana ¢pyHKIms x+2 | Haiitu 3HaueHHs (YHKIUY B TOUKAX -
1, 3,10
— 2 _

4. HaiiTi 061macTh onpenenenus QyHKIu » In( x* — 6x+10)
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YpaBHeHHsI M HEPABEHCTBA

1. Pemure ypaBHeHHE COS ( X+ %) =1

2 Pemmmre ypaBuenue 3tg (3X + %) =3
3. Pemmure ypasHeHne 1—tg°Xx = 2tgx

4 Pemmnre ypaprenue €0s(1—x)=1

Hauaja MaTeMaTH4ecKoOro aHajn3a
1. Brruncnure

lim(x?— 5x + 3)

x—=+3

2. Bouncnure: lim ——
a—1 Gal
3. Haiiaure nponsBoaHy0 QyHKIIHIA:

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

6) f(x) == —2Vx +7

4 Haiitu  ypaBHeHme kacarenpHOH K rpaduky GyHKOIUA
v=2x"+1

5. Haiizure npousoanyro Gpyukiuu ¥ = VX~ + 3% + 4

6. Uccnenyiite (yHKIHMIO Ha MOHOTOHHOCTH W OKCTPEMYMBbI
f(X) =—2x>+21x* = 72x+9

7. Haiiaure nponssoanyio ¢yHkmmn Y =sin(x® +2)-cos(x —2)

8. Halinute mnpoMexyTKM MOHOTOHHOCTH (YHKIMH U TOYKHU
JKCTpEMyMa y= X*+6x*+9x +8
9. Hailinute Touku mepernba u MPOMEKYTKH BBIMYKIOCTH Tpaduka

bynxuun V = X - 6X7 + 4
10. Haiinute mNpPOMEXYTKM MOHOTOHHOCTH (YHKIMM W TOYKHU
skctpemyma V = X° - 6X% +0x
11.  Jokaxwure, yto pyHkuus F sBusercs mnepBooOpa3sHON g (QYHKIUH
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x f(x)=2-2x.
12.Bpuncnure  uHTETpal j(xz +4x+1)dx Berumciure 1omanb

(urypsl, orpaHudeHHO rpadukoM GyHKIHM Y =3X’, IpAMBIME X=2,X=4 u
0CBIO abcuuce
2xdx

3+x°
14.Berauciute mwiommaab GUrypbl, orpaHu4eHHONW rpadukoM GyHKIHUA

y =16—X* 1 ocbio abcruce

13.Bpruncnure nHTErpa j

15.Bprancaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y =1—x* u ocsto abemuce

KoMOuHaTopuka, CTAaTHCTHKA M TEOPHUS BEPOATHOCTEH

1. B rpymnme 32 crymenta. CKOJBKMMH CIOCOOAMH MOXHO
chopMupoBaTh KOMaHIy M3 4 d4enoBeK JUId ydacThs B MaTeMaTU4YecKOil
onumnuazae?

2. Boraucints: A7 +Ag +As
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3
P7—_6+A9

n
3. Haiitu ClO
4, CKOJIbKO Pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aIHCaTh C TIOMOIIBIO (P
2,3,4,5, 6,7 Takum 00pa3om, 4TOOBI Bce IUPPHI 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 ). Bropoe, Tpex3nauHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IMnIHBIX MTUPPOB 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 MEJTAHY.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemunecxkoe psoa 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 CEMSH, BBISICHSIIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kax10oM U3 100 mpon3BoJIbHBIX 00pa30M BHIOpAHHBIX TAKETOB
C OZIMHAKOBBIM 4MCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeTon

Haiitu cpeanee apudmeTrueckoe U MOAYy.
10.  Tloacuuranmu obveM 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 00pas3yolue KOHYyca, Yroid MExXIy

koropsiMu  paBeH () .Otpesok AD HepICHIMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO

tpeyroiapHuka ABC. U3BectHo, 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 TPEYroJIbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoctn ABC, eciiu AB=6 cm.

3. B rtpeyronsunke ABC mano: ZC=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

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

paccTostHue oT Touku B mo minockoctn ADM paBHO 4\/5
5. CyMMa momazied Tpex rpaHeil mpsiMOYroJbHOTO Napajienenuneaa, UMEIOIINX

o6yt BepmmHy, paBHa 404 Om°, a ero pebpa mpoMOpIHOHANBHE unciaaM 3, 7 u 8. Haiimute
JMaroHallp napajuiejaenumnesa.

6. N3Mepenns mpsiMOyroibHOTO Tapasuiesnenurena paBHel 8 cMm, 12 cMm u 18 cwm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napasuiesenunesa.

7. [ITap pannyca 41 1M nepecedeH IUIOCKOCTBIO, HAXOASAIIECCS HAa PaCCTOAHUM 9 M
oT ueHTpa. Haliaure miomanes cedeHusl.

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

9. Haittnt kocumyc yroia mexy sektopamu: @(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
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 ans CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiit, 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. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue s cpeHero npodeccuoHanbHoro oopaszosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — 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 cpearero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonansHoe
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. , Uonrmna C.B. - 2-e u3n. crep.— M.: Axazxemus, 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 (Exunas xomuteknus udpoBbix 00pa30BaTeIbHBIX
pecypcoB)

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

MeTtoauyeckue yKkazaHus AJsl 00y4alOIIUXCS 110 OCBOEHUIO THCIUIIHHBI

12.Metoamueckue yka3zaHus JUIsl 00yJarOMIUXCs 11O BBITIOJTHEHUIO TIPAKTUIECKUX paboT.
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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/

