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1. MACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTIJIAHBI
OJ.03MATEMATHUKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO mno cneunansHocTH 15.02.14 OcHamieHue cpeicTBaMu aBTOMaTU3ALMH
TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB (MO0 OTPACIISIM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:

YueOHas qucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTICC3.

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 CAMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIPECICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UILIUM JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX I€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIbTYPHBIX  Tpagului, (QOpMHUpPOBAHME CHUCTEMBl  3HAUYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYILMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, SKOJOTUYECKONU KYJIbTYPhI, CHIOCOOHOCTH CTaBUTh II€JU U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUNA U MPOIECCOB, UJESIX U METOJax
MaTeMaTUKH;

— 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,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oy mymie mpoeCCHOHAIBHON eATeNTbHOCTH, SIS TIPOIOJDKEHUST 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MMOBCEIHEBHOM >KU3HHU, JIJII OCBOEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCHUILINH U
JTUCITUTUINH TPOQPECCHOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyroUMX yriyOoJIeHHOH MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caMOOOpa30BaHMIO, HA TPOTSHDKEHUH BCEM JKU3HU; CO3HATEIBLHOE OTHOIICHHE K
HETMPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW MNpo(heCCHOHAIBHOU W
0OIIIECTBEHHOM JESTENIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSATEIBLHOM TBOpPUECKOM U
OTBETCTBEHHOU JESATEIBHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU 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  pECypChl ISl  JTIOCTHXKEHUSA
MOCTABJICHHBIX €€ U peanu3aluu IJIAaHOB JESATEIbHOCTU; BHIOMpATH YCIHEITHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOM JEATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YUYACTHUKOB JICATECIBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMM I103HABATEJIbHOW, y4€OHO-HCCIIEIOBATEIILCKON U
IPOEKTHOM JESITENbHOCTH, HAaBBIKAMHU pa3pelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aJ1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHONW HH(GOPMAIIMOHHO-
MO3HABATEIIbHOW JEATEIBHOCTH, BKJIIOYAs YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX
HWCTOYHUKAX HWH(OpMaIMK, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIUIO, MOTYyYaeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO U TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBbHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, TI'PAHULL
CBOETO 3HAaHMS W HE3HAHUS, HOBBIX IO3HABATENBHBIX 3ala4 WU CPEACTB ISl UX
JNOCTUKEHUS,

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTEIHLHOCT, M HMHTYHUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIICHUIA;
CIOCOOHOCTh BOCIIPUHUMATH KPAaCOTy U TAPMOHHUIO MUPA;

npeaMeTHbIE:

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

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>KECTBAMM; YMEHHUE HCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHUs PEABHBIX MTPOLIECCOB U SIBJICHUN U MPU PELICHUM 33734, B TOM YUCJE U3
JIPYTUX y4eOHBIX MPEIMETOB;



3) yMeHue onepupoBaTh NOHITUIMHU: Tpad, CBSI3HBIN rpad, AepeBo, LUK, Tpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpU pelIeHUH 3a/1ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MEepecTaHOBOK; OWHOM HbIOTOHA; yMeHHE NPUMEHSThH
KOMOUMHATOPHBIE (PaKThI U PACCYKACHUS JIJISl pEIlIeHUs 3a/1a4;

5) yMeHue omnepupoBaTh MOHSATUSMU: HATypalbHOE YKCIIO, IEJI0€ YHCIIO,
OCTaTOK MO MOJIYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, IENbIX, pPAUOHAIBHBIX, JCUCTBUTEIBHBIX  YHUCEN, yMEHHE
MCIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIHA 00N AeTUTENb U HaUMEHBIIIEe
oOmiee KpaTHOe, aidropuT™ EBKkiMaa mpu pemieHud 3aad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO ONEPUPOBATh TMOHATUSIMHU: CTENEHb C IEIbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTEleM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMEHHE ONEepuUpoBaTh NOHATHUAMHU:  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
PaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB M  CHCTEM,  pallMOHAJbHBIE,
UppaluoHaIbHBIC, MOKa3aTelbHbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl; YMEHHE pelaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
YpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl C TMapaMeTpoOM; TNPUMEHATh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad |3
pa3IMYHBIX 00JaCTel HAYKH U peabHOM JKU3HMU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKIMS, KOMMO3UIMS (YyHKUMMA, JTuHEHHas (QyHKus, KBajapaTUdHas GyHKIUSL,
CTeNEeHHass (YHKUMS C LEJIbIM I[I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIIMU, TOKa3aTelbHas U JjorapupmMuyeckas
GyHKIIMY; yMEHHE CTPOUTh Tpaduku GYHKIUMA, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (yHKIHI; YMEHHME WCIOJIb30BaTh rpaduku (PYHKIUN IS HU3y4YEHUS
IPOLECCOB U 3aBUCUMOCTEH MpHU PElIeHUH 3a7ad U3 JPYTuX y4yeOHBIX NMPEAMETOB U
W3 peaNbHOW KU3HU;BBIpAXaTh (OPMyIaMH 3aBUCUMOCTH MEXIYy BEIHMYUHAMY,
yMEeHHE CBOOOJHO ONEpUPOBATh MOHATHUSMU: YETHOCTh (DYHKIIUH, TMEPHOAMYHOCTD
(GYHKIIMHM, OTPaHUYCHHOCTh (YHKIMHM, MOHOTOHHOCTh (YHKIIUH, IKCTPEMYM
dyHKIMH, HanOoJIbIIIee M HAUMEHbBIIIEe 3HAUCHUS (QYHKIIMH Ha TIPOMEXKYTKE; YMEHHE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
byHKIUN Ui pelIeHWs ypaBHEHUM, HEPABEHCTB M 3a7ady C MapamMeTpamu;
U300pakaTb Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA pEIICHUM YypaBHEHHI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH MOHATHUSMHU: TOCIEIOBATEIBHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpUuYecKas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyYecKas Mporpeccus; yMeHUe 3a7aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTh (DYHKLIMHU, AaCUMITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHON, NEepBOOOpa3Has, OINpPEAEIEHHbIH WHTErpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIUUCIAThH IPOU3BOIHBIE
CYMMBbI, IIPOM3BENIEHUS, YACTHOIO U KOMIIO3ULMU (PYHKLIMH, HaXOJUTh ypaBHEHUE
KacaTenbHOM K Tpapuky (yHKIUU; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO IS
UCCIIEIOBaHNs (PYHKLMH, JJI1 HAX0XKJIEHUS HAWIy4lIero peuleHus] B IPUKIIAJHbIX, B
TOM YHCJI€ COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OINpeaeTeHHs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd W 00beMbl (GUTYpP C MOMOUIBIO
WHTErpaja; MPUBOAMUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue omepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, (opMma 3amucu
KOMIUIEKCHBIX 4YHCeNl (FeoOMEeTpUYecKasi, TPUTOHOMEeTpUYecKas M ainreOpanyeckas);
YMETh MPOU3BOAUTH apU(PMETUUYECKUE HEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEPUPOBATH MOHATHAMH: CpeaHee apu(METHUYEecKoe,
Me/aMaHa, HauOoJIblllee U HauMEHbIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHUEM IrpaUyecKux METOJ0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
IIOMOUIBIO THArpaMM PAaCCEUBAHUs U JIMHEMHON PETPECCHUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUI C UCIOJIb30BAaHUEM I'papruecKuX
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 OTKJIOHEHUE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAacHpe/esICHU; YMEHUE UCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOYHBIX UCCIIEI0BAaHUM; YMEHNUE TPUBOIUThH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B TPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN YIOJI, ABYIPAHHBIA YyIOJI, TPEXIPAHHBIN yroJl,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYIIPHOCTh MPSAMBIX M IMJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YTOI MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MpU
pelIeHUH 3aJa4 M3y4YeHHbIe (DAKTHI M TEOPEMBbI MIAHUMETPUU;, YMEHHE OLIEHUBAThH
pa3Mepsl OOBEKTOB B OKPYXKAIOLIEM MHPE;yMEHHE OIEpPUpPOBaTh MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOTOIPaHHMKA, IMPaBUJIbHBIII MHOIOIPAHHMK, I[pU3Ma,
nupaMuja, (Gurypa M TMOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEUEHUs KOHYCa M LWIMHAPA, MapaUIEIbHbIE OCH WU
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHIAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpPaHHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI U
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MTOBEPXHOCTU BpAICHHS, UX CEUYECHHs, B TOM YHCIE C MOMOULIbIO AJIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBATH OMpEICNICHUs U3y4yaeMbIX (PUTYP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJIUTH KiacCUpUKAMIO (QUTYyp 1O pa3IuyYHbIM NpPHU3HAKAM, BBITOJHATH
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO ONEPUPOBATH MOHSTHAMU: IUIOMIAAb (DUTYpPBI, 00bEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
OpsIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH, IUTOmaas chepsl, IJIOLAab
MOBEPXHOCTM  NHpaMUAbl, MNpPU3MBL, KOHyca, UWIUHApPA, 00beM  Kyoa,
MPSAMOYTOJIBHOTO NapaJIyIeNIeNuIe1a, TUPAMHIbI, IPU3MbI, IMJIMHAPA, KOHYyCa, 11apa;
YMEHHUE HAXOJIUTh OTHOLIEHNE 00BbEMOB MOJAOOHBIX (DUTYD;

16) ymenue cBOOOJHO ONMEPUPOBATH MOHSITUSMU: JIBUKECHHUE, MapaslieIbHbIN
HEPEHOC, CUMMETpPHUsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, peoOpa3oBaHue
010011, Mo/I00HBIEe (DUTYPBI; YMEHUE PAcO3HABATh PaBHbIE U MOI00HBIE (PUTYPHI, B
TOM 4HCJIE B MPUPOJNE, HCKYCCTBE, APXUTEKTYpE; YMEHHME HCIOJb30BaTh
reOMETPUUYECKHUE OTHOIICHHUS, HAXOAUTh F€OMETPUUECKUE BEIMUYMHBI (IJIMHA, YIoJ,
iomaap, o0beM) NpU pEIICeHWU 3a7ad M3 JPYrHMX Yy4eOHBIX HPEIMETOB U U3
peanbHON KU3HU;

17) ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMU: NPSMOYrOJbHAs CHCTEMA
KOOpPJIMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOpPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YroJl MEXIy BEKTOpaMHU; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PELIEHUS T€OMETPUYECKUX
3a/1a4y U 3a7a4 APYrux y4eOHbIX MPEAMETOB; ONEPUPOBATH MOHATUSAMU: MaTpuLia 2x2
1 3x3, onpeaenuTeNb MAaTPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluM Ha S3bIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHUIO
3aJlauM, UCCIIEI0BaTh MOCTPOCHHbIE MOJIEIN C UCIOJIb30BAaHUEM ammapara aireopsl,
UHTEPIPETUPOBATh IOJYUYEHHBIM pPE3yJbTaT; CTPOUTh MATEMATHYECKHE MOJEIN C
MOMOIIBI0O T€OMETPUYECKUX TMOHSATUN M BEIWYUH, pEIIaTh CBA3aHHBIE C HUMH
OPAKTUYECKUE 3a/1au; COCTABIISITH BEPOATHOCTHYIO MOJEIb W HWHTEPIPETHPOBATH
MOJTYYEHHBIA Pe3yJIbTaT; PElIaTh MPUKIIATHBIE 33/1a4d CPEJICTBAMU MATEMAaTUYECKOTO
aHajan3a, B TOM YKCJIE COLUATbHOAKOHOMHYECKOTO M (PU3NYECKOTO XapaKTepa;

19) yMeHue BbIOMpPATHh MOAXOASAIIMI METO [JIsl PELICHUs 3a/la4; TOHUMaHHUe
3HAYUMOCTM MAaTE€MAaTUKU B M3YYEHUU MPUPOJHBIX U OOLIECTBEHHBIX IMPOIECCOB U
SBJICHUM; YMEHHE paclO3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
YMEHHUE IIPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MUPOBOM
MaTeMaTU4ECKON HAYyKHU.

1.4. Koiu4ecTBO 4aCOB HA 0CBOEHME MPOrPaMMbl Y4e0HOH TUCHUIIIMHBI:

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

00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 234 yaca;

camocCTosITeNbHasl paboTa 00y4daromuxcs 6 4acos.

sK3aMeH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM TUCIHUNIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

MakcumasibHas yyeOHasi HArpy3ka (Bcero mo mporpamMmme JUCHUILIHHBI) 252
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATUS 20
CamocTtosiTesibHass padoTa 00y4almmxcst 6
[TpomexyTouHas aTTectanus B popme: 12

| cemectp - mpyrue GOpmMbI KOHTPOJSA (CpeAHHM O MO TEKYIIMM OIICHKAM
yCIIeBaeMOCTH )
Il cemecTp - sK3ameH




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

HaumeHoBaHue Conep:xxanue yuyeOHOro MaTepuaJa, JadopaTopHbie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4yacos OCBOCHMA ¢opmupoBanuio
o0yuarouerocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BU/bI y4e0HOH paboThl B COOTBETCTBHH C Y4eOHBIM IJIAHOM crnocodcTByer
3JIeMEHT
NPOrpaMMmblI
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(METHYECKHE OIepalrd Ha YHCIOBBIX KOMIICTCHIIVH B
OCBOEHUH MHOecTBax. JleMcTBUsI HaJ MOJOKUTENbHBIMU M OTPULIATEIbHBIMU COOTBETCTBUH C
cnenquajJbHocTH. Ymcaa | yucnamu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMHu. JIeHCTBUS CO ®I'OC cpennero
U BbIYHCJIEHUS CTETIeHSIMH, (DOPMYJIbI COKPAIIEHHOTO YMHOKEHHSL. o0miero oOpa3oBaHus,
Tema 1.2 Coaep:xanue yue0HOro MaTepHaJia 6 YTBEPKIECHHOTO
YpaBHeHus1 U | YpaBHeHus. Buasl ypaBHeHW# (HMHEHHBIE, KBaapaTHBIE, IPOOHO- 6 1 [IpHKa30oM
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. IlpocTeie NpPONEHTHI, pa3HbIE CIOCOOBI UX 2 1 413
IIpouenTHbIC BbIUNCICHHUs.. OCHOBHBIE COOTHOILUEHUS HAa IPOLEHTHBIE DPACUETHI.
BbIYHCJICHHS. Haxoxnenue mnpoueHTa OT 4YHClIa M 4YHMCIa 10 €ro IpOLEHTY.
CocraBieHre NPOLEHTHOIO OTHOLICHHS.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 4
IIpouenTHbIC ITpocTeie M ciokHblE NPOLEHTH.DOpPMyna HAYUCIEHUS «CIOMXKHBIX 2 1
BbIYHCJICHUS B | IPOLIEHTOB», (pOopMyJa MPOCTOrO MPOIEHTHOro pocta. IlponeHTHbIE
npogeccuoHaIBLHBIX BBIYUCIICHHSI B TPO(ECCHOHANIBHBIX 3a/1a4ax
3ajavax IIpakTnyeckoe 3ansTue Ne 1IIpocToif ¥ cI0XKHBII NPOLIEHTHBIH POCT 2 2
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 4
Yucia u BBIYUCIEHHUS. | Bplyucienus W NpeoOpa3oBaHWs. YpPaBHEHUS W HEPABEHCTBA. 2 1
YpaBHeHust 1 | HaxosxaeHue NpoLeHTa OT YKciIa M YUCIIa IO €ro MPOLIEHTY.
HepaBeHCTBA. IIpakTuyeckoe 3ansaTHe Ne 2 YpaBHEHUS U CHCTEMbl YpPaBHEHM. 2 2
IIpoueHTsLI. HepasenctBa. Mcnonp3oBaHue CBOMCTB M rpadukoB (YHKIMHA IpH
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Penrenne 3agau.

PELICHUN YPAaBHEHUI U HEPABEHCTB.

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

byHkunn

Tema 2.1 CgoiictBa | Conep:xaHue y4eOHOro Mmarepuasa 4

CTeleHu ¢ | Crenenp ¢ NPOU3BOJIBHBIM JECHCTBUTENBHBIM INTOKa3zarenaeM. CBoHCTBa 4

PALHMOHAJBHBIM M | CTEIICHU C JEHUCTBUTEIBHBIM ITI0Ka3artesneM. IloHaTtne creneHu c

el CTBUTEIbHBIM palMOHalIbHBIM IOKa3zareneM. CBOMCTBA CTENEHHU € palMOHAIbHBIM

MOKA3aTeJISAMH. IIOKA3aTEJIEM.

Tema 2.2, Kopuu | Conepxanne yueOHOro marepuaJjia 4

HATYpaJbHOM cTeneHu U3 | [loHsaTre KOpHS n-0¥ CTENEHU U3 AEeWCTBUTENbHOrO yucia. CBoMcTBa 4

YHCJIA M HX CBOHMCTBA. | KOpHA Nn-oi cTeneHu. CBs3b KOPHA N - M CTENEHUW U palOHaIbHOU

IIpeodpa3oBanue crenenu. [IpeoOpa3oBanne nppalMOHAIbHBIX BBIPAXKEHUN

BbIPA’KEHHH € KOPHSIMH

N-0il cTeneHn

Tema 2.3. Crenennas | Cogep:kaHue yueOHOro MaTepHaJia 6

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

Pemenne cBoiicTBa M Tpaduku. MppanuoHanbHbIE YpaBHEHUS, COAEpKaIlIne

HppalMOHAIBbHBIX onuH paaukan. HppanumoHanpHble ypaBHEHHs, cojepxkaiiue Oolee

YPaBHeHUil ONHOTO paJuKajla M paguKajlbl C pPasHbIMU II0KA3aTEISIMU KOPHSI.
PaBHOCWJIBHOCTh MpPALIMOHAJIBHBIX YpaBHEHUI. MeTo1bl MX peleHMUs.

Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8

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

(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTeslbHOM (yHKIMM. PerieHue mokazaTelbHBIX

IlokazarenbHbIE YPaBHEHUN METOJOM ypaBHUBAHHUs I10KA3aTEJEW, METOAOM BBEICHUS

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

HEPaBEeHCTBA Pemenne npocTenmmx noka3areJbHbIX HEPABEHCTB

Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuaia 6

yHca. CpoiicTtBa | Jlorapupm umcna. OcHOBHOE  JIOrapu(MUYECKOE  TOXKAECTBO. 6

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

Tema 2.6. Conep:xanue yueOHOTro MaTepuaJia 8

Jlorapudmuueckasn Jlorapupmuueckass  ¢yHkuus U ee  cBoiictBa.  IlomsTue 8

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

Jlorapudmuueckue OCHOBHBIX  METOJ]a  peleHHs  JOorapu(MHUUECKUX  YpaBHEHMU:

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

JIMYHOCTHEIE,
METanpeMETHBIE 1
MpEAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmrero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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HEpaBEeHCTBA BBEJICHUS HOBOM mepemenHol. Ilpocreiimme norapudmuyeckue
HEPABECHCTBA.
Tema 2.7 Jlorapugmsl B | Conep:kanue yueOHOro MaTepuajia 2
NpHUpoJe U TEXHUKE [Tpumenenue snorapudma. Jlorapupmuueckas cnupans B npupoze. Ee 2
MaTE€MaTU4YeCKUe CBOMCTBA
Tema 2.8 Pemenne | Conep:kanue y4eOHOTo MaTepuaJia 6
3ajad. Crenennas, | CtenenHas, mokasarenbHas U Jiorapudpmuueckas QyHKuuu. Pemenue 2
MOKa3aTeJibHast M | ypaBHEHUH M IPOCTEHIINX HEPABEHCTB
JiorapupmuvecKast IIpakTuyeckoe 3anaTue Ne 3liccnenoBanne Gpynknuu. [Toctpoenue u 4
byHknmuun npeoOpa3oBaHus rpa@uKoB GYHKIMN C HCIOJIb30BAHUEM UX CBOMCTB.
Pasnen 3. OcHoBbI TpUTroHOMeTpHH. TpuronomMerpuyeckue GyHKINU 30
Tema 3.1 Coaep:xanue yueOHOTo MaTepHaJia 4
Tpuronomerpnueckne Paguannas mepa yrna. IIoBOpOT TOYKHM BOKpYr Hayajga KOOPAMHAT. 4
pyHKkumnu OnpeneneHue cUHyca, KOCHHYCa, TaHIM€HCAa W KOTAHIEHCa. 3HAKU
NPOU3BOJIBHOIO yria, | CHHyca, KOCHHYCa, TaHI€HCa M KOTAH['€HCAa I10 YETBEPTAM.
ymciIa 3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTaH€HCOM
OJIHOTO M TOT'O K€ yria
Tema 3.2 OcuHoBHble | Cogep:kaHnue yueOHOT0 MaTepHaJia 6
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKUE TOXIECTBA. DOPMYNBI CIIOKEHHS. 6
TOK/1eCTBA. CuHyc, KOCHUHYC, TAaHT€HC U KOTAaHI€HC YrJioB o U — o. Dopmyssl
IIpeoOpa3oBanus npuseneHusa. Gopmynsl 1BOMHOrO yriaa. @opMyiibl TOJIOBUHHOIO YIIA.
NpoCTeHIINX [IpeoOpazoBaHne CyMMbl  TPUTOHOMETPHUYECKMX  (YHKIUH B
TPUTOHOMETPHYECKUX npousBezaeHue. [IpeobpazoBanue npou3BeeHUs TPUTOHOMETPHUECKUX
BbIPaKEHM . (GYHKIMH B CyMMYy.
Tema 3.3 Copepxanue yueOHOIro MaTepuasa 6
Tpuronomerpnueckue OO6nacTp omnpeieneHuss ¥ MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX 6
(yHKIMH, UX CBOMCTBA M | QYHKITUH. YérHoCTs, HEYETHOCTD, [IEPUOAUYHOCTD
rpadpuxku TpuroHoMerpuueckux pyHkuuid. CBoiicTBa U rpa@uku QyHKUMHA 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 Oo0Oparnsie | Conep:kanue yueOHOro MaTepuajia 4
TPUTOHOMETPUYeCKHUe ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC UM apKKOTaHI'eHC YHucIia. 4
$pyHknmun OO6patHble TpuroHoMerpudeckne GyHKuuu. MIx cBOHCTBa U rpaduku.
Tema 3.5 ConeprxaHue y4eOHOro Mmatepuasa 6
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHeE tg X = a, ctg X 6

JIMYHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHUs U HAyKU
P® ot 17.05.2012 Ne
413

JIn4yHOCTHBIE,
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YPaBHeHUS U
HEpPaBEeHCTBA

= a. PemeHue TpUroHOMETPUUECKHUX YpPAaBHEHUN OCHOBHBIX THIIOB:
IIPOCTEUIINE TPUTOHOMETPUUYECKHE YPAaBHEHUs, CBOJASAIIMECS K
KBaJIpaTHbIM., PELIAEMbIE Pa3JI0KEHUEM Ha MHOKUTENH, OJHOPOIHBIE.
[Ipocreiinive TPUrOHOMETPUUECKUE HEPABEHCTBA.

MCTAIIPECAMCTHBIC U
IMpECAMETHBIC
KOMIICTCHIIMHU B
COOTBETCTBHH C

Tema 3.6 Pemenne | Conep:kanue yueOHOro MaTepuajia 4 ®I'OC cpennero
3aaay. OcHoBbl | [IpeoOpazoBaHre  TPUTOHOMETPUYECKHX  BhIpaXeHUU.  PermieHue 2 o0wero obpazoBanmus,
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, B TOM YHCIE C YTBEPKACHHOTO
Tpuronomerpuyeckue WCITOJIb30BAaHUEM CBOMCTB (DYHKITUH MpHUKa30M
byHkuun IIpakTnyeckoe 3ansaTHe Ne 4OCHOBHBIE IOHATHUS TPUTOHOMETPHH. 2 Munmncrepcrsa

OcCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKJISCTBA. Pemrenue 3agau 06pa30BaHI/Iﬂ " HAYKH
Pa3nen 4. DiieMeHThI TEOPHH BeposiTHOCTE PO or 17.05.2012 Ne
Tema 4.1 CoObiTre, | Conep:kaHue yueOHOI0 MaTepUasa 8 413
BEPOSITHOCTh COOBITHS. | DIIEeMEHTHI KOMOMHATOPHUKH (pa3MEILICHHS, IIEPECTAHOBKH, COUCTAHMUSA). 8
Cnoxenne u ymHoxeHue | CoObiTusi. Bumbl coObiTrii. Kinaccuueckoe omnpe/eieHue BEpOSITHOCTH
BEpPOSITHOCTEN coObITHs. TeopeMbl CIOKEeHUs BEpOSITHOCTEH. Y CIOBHASI BEPOSTHOCTD.

3aBUCHMBIE W HE3aBUCHUMBIC COOBITHSA. Teopembl YMHOXKEHUS

BEpOATHOCTEH. BrlunciieHne BEpOSITHOCTH COOBITHSI C MPUMEHEHHUEM

dbopMyn KoMOWHATOpHWKH. PemreHue 3agad  Ha  KIACCHYECKOE

omnpenieseHue BeposITHOCTU. PelieHne 3aa4 Ha TEOpPEMbl CIOKEHHS U

YMHO>KEHHS BEPOSITHOCTEH.

2 cemecTp

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

Craructrueckoe omnpenesneHne BeposSTHOCTU. OIlleHKa BEPOSTHOCTH

COOBITHS

IIpakTnyeckoe 3ansaTHe Ne SPemieHne mNpakTMYECKMX 3aJad Ha 2

HAXOXXJICHUE BEPOSTHOCTU COOBITUS M  YHCIIOBBIX XapaKTEPHUCTHK

JUCKPETHOH CIIy4ailHOW BEJIMYUHBI.
Paznen S. IlpousBoanasi u nepBooOpasHas pyHKuMH 50
Tema 5.1 Conep:xxanue yueOHOro MaTepuaJia 8
IocaenoBaTenbHOCTH. YucnoBble MOCIEIOBATEILHOCTH: OMpeAeNieHUue, CIOCOObl 3a/JaHus, 8 JInaHOCTHBIE,
IlonsiTue npenena BUJIbI. ApudmeTrdeckass U reoMeTprIecKass IPOrpPeCCHr, UX CYMMBL. MeTanpeaMETHbBIE U

[TocnenoBarenbHOCT, KaK (PYHKIMS HATYpaJbHOTO apryMEHTA. MpeaMETHBIE

CyMMupoBaHH€ TIOCIEIOBAaTENbHOCTEH. beckoHeuHo Oosbiue U
66CKOH€‘-IHO MaJIbI€ BCJIIMYHNHBI. ITonarue (¢} IpCaciIc

KOMIICTCHIINU B
COOTBCTCTBHHU C
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nocienoBarenbHOCTU. [lonsaTHe npenena GpyHkuu B Touke. OCHOBHOU ®I'OC cpennero
croco0 BeluMcieHus npeenos. [ToHaTue HeonpeneneHHoCTH. o0iero oopa3oBaHus,
YTBEP)KICHHOTO
IIPUKA30M
Tema 5.2 IlonsTHe Conep:xanue yueOHOro MaTepuaa 6 MHHHCTEpPCTBA
NpoHu3BOAHON. POPMYIbI | [Tpypamenne  apryMeHta. llpupamenwe  (QyHKIMH.  3ajaun, 6 o0pa3oBaHUs U HAYKH
U npaBuJIa MPUBOASAIINE K MOHATHIO MPOU3BOAHONW. OmpeseieHne MPOU3BOIHOM. P® ot 17.05.2012 Ne
nuppepennnpoBanus Anroputm OTBICKaHUs IIPOU3BOIHOM. DopmyIsl 413
muddepennupoBanus. [Ipasuna quddepennmnposanus. [IpousBoanbie
BBICHINX TOPSIJIKOB.
Tema 5.3 | Conepsxkanue y4eOHOro MaTepuajia 6
I'eomeTpuyeckui U | 'eomerpuueckuil 1 pu3nUecKuil CMbICI NPOoU3BOAHON. OmpeneneHue 6
Ppusnyeckmii CMBICJI | KacaTesIbHOM K rpaduKy QyHKIMU. AJITOPUTM COCTABIICHHS YPAaBHEHUS
NPOM3BOAHOM KacaTenbHON K rpaduky pynkuun y=f(x).Haxoxnenue ckopoctu s
npoliecca, 3aJaHHOro (popMyIioil U rpaKOM.
Tema 5.4 Ilousitue o | Cogep:kanue yueOHOro MaTepHaJia 8
HENPEPLIBHOCTH [Monstue HenpepbiBHON (yHKIMU. CBONCTBA HENMPEPHIBHON (YHKIIUH. 8
pynxunm. MeTon | Cpg3p, mesxy HempepbIBHOCTBIO H AH(QEPEHLUPYEMOCTBIO (YHKLHY
MHTEPBAJIOB B TOYKE. AJITOPUTM PEIEHHsS] HEPABEHCTB METOIOM MHTEPBAJIOB.
Tema 5.5. UccaenoBanne | Conep:kanue yueOHOro MaTepuasia
$ynxumii u nocrpoenne Bospactanue u yObiBanue (QYHKIIMH, COOTBETCTBHE BO3PACTaHUS U
rpaguKos. yObIBaHUS (QYHKIMH 3HAKY [POM3BOAHONW. DKCTPEMYM (YHKIHH.
3amaun Ha MaKCHMyM M MHUHUMYM.BBITyKJIOCTB, BOTHYTOCTb, TOYKH
nepernba. AJTOPUTM HCCIEAOBAaHUS (YHKLIMU M TOCTPOEHUS ee
rpaduka ¢ mOMOIIBIO0 MPOU3BOTHOM.
Tema 5.6 Haxoxnenne | Conep:kanue yueOHOro MaTepuasia 4
ONTHMAJILHOTO IIpodeccHoHaILHO-OPHEHTHPOBAHHOE COIeP:KAHME
pesyabrara ¢ momomblo | Haumensinee u HauOomnbinee 3HaueHue ¢yHkuuu. [Ipumenenue 2
MPON3BOIHOM B | IPOM3BOJHON JUIS OTHICKAHWS HAWOOJBIIETO W HAMMEHBIIETro
NPAKTHYECKHUX 321a4aX | 3HAUYEHHUI HenpepbIBHON (PYHKIIMU HA OTPE3KE.
IpakTnueckoe 3ansitue Ne 6 [TocnenoBarensHocTu. [Tpon3BoiHas. 2
Tema 5.7 Conep:xanue yueOHOTro MaTepuaJia 4
ITepBooGpa3nasn [Tonstue mnepBooOpa3Hoil u wuHTerpana Uit ¢GyHKuud  y=f(x). 4 JInuHOCTHBIE,
(pynkuun. Heonpenenennsiii wuHTerpan. Tabmuna wuHTerpasnioB. (CBoiicTBa MeETalpeIMETHBIE U
HeonpenesenHblii HEOIpEJeNIEHHbIX HMHTErpaloB. M3ydeHue mpaBuiia BBIYUCICHUS MIpeMETHBIC
HUHTerpaJj nepBooOpa3zHoil. BelunciieHne HeonpeieIeHHbIX HHTETrPAJIoB. KOMIIETEHIINH B
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Tema 5.8 OnpenesieHHbIH

Coaep:xaHue y4eOHOIr0 MaTepuaJia

SN

COOTBCTCTBHHU C

HHTerpaJl. ®opmyaa | [Tonstue onpenenéHHOro HHTErpana. I'eomerpudeckuii u GU3NISCKUN 4 ®I'OC cpennero
Hbrorona — Jleii0Huua. | cmpicn  ompeaeneHHoro  uHrerpana.CBoiicTBa  OmNpeaereHHbIX o0rmiero oOpa3oBaHus,
ITnomans UHTErpajoB. BeluncieHnue onpeneneHHbIX HHTerpaigoB. Popmyna YTBEP>KIEHHOIO
KPHUBOJHMHEHOU Heiorona — JleitOnuna. Pemenue 3amad Ha NMpUMEHEHUE WHTErpaia IIPUKA30M
Tpaneuum. JUISL BBIYMCIICHUS TUIOIIA U KPUBOJUHEIHON Tpanenuu. MunucrepcTBa
Tema 5.9  Pemenne | Conep:kanue yueOHOro MaTepuajia 4 00pa3oBaHUs U HAYKU
sagay. Ilpomssommass u | ®opmynsl u npasuna auddepenuposanus. Vccnenopanue QpyHKIUi 2 P® or 17.05.2012 Ne
nepsoodpa3Hasi C IoMOUIbI0 Ipou3BoaHON. HauOoispliee M HauMmeHbllee 3HAUYEHUS 413
(pynkuum. dbyakuun. Berauciaenue neproodpaznoii. [Ipumenenune neppoodpa3Hoit

IIpakTuyeckoe 3ansitue Ne 7IlepBooOpasnast u unTerpai. @opmyna 2

Herorona-Jleliouuna.
Pa3nes 6. KoopanHaTsl H BeKTOpSbI B ipocTpaHcTBe. [IpsiMble U IJI0CKOCTH B IPOCTPAHCTBeE. 34
Tema 6.1. OcuHoBHble | Cogep:kaHnue yueOHOT0 MaTepuaJia 6
NMOHATHS cTepeoMeTpHH. | OCHOBHBIC TOHSITHUS CTEpeOMEeTpUd. TOUYKH, TpPSMbIE M TUIOCKOCTU 6
Koopaunatel u BeKTOpbI | (criocoObl  3amanusi). llpsMoyrombHas cucteMa KOODAMHAT I
B IIPOCTPAHCTBE npoctpancTBe. Bektopsl B mpocTtpancTBe. dopmyna paccrosHus

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

BEKTOPA B CHCTEME KOOpAMHAT. JINHEWHbIE onepannuy HajJ BEKTOpaMu

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

CkansgpHoe mnpousBeneHHE BeKTopoB. [lIpocreiimme 3agaun B

KOOpJMHATaX.
Tema 6.2. [Ipsimasi u Copepxanue yueOHOro MaTepuasa 6
IUIOCKOCTH B OcHoBHBIE CBOMCTBA IJIOCKOCTH. B3anMHOE pacrnosokeHue MpsiMbIXB 6
NPOCTPAHCTBeE. npocTtpaHcTse. [lepecekaromuecs, napaielbHbIE U CKPEILMBAIOIINECS

HpsIMBbIE. VYron MEeXy HPSIMBIMU B IPOCTPAHCTBE.

[TepnieHAuKYIApHOCTD MPAMBIX. Pacnionoxenue NpsmMbIX U IIIOCKOCTEN

B IpocTpaHcTBe.Touka mepecedyeHrss TMpsAMOM UM IUIOCKOCTH,

IPUHAJJIEKHOCTh NPSIMOM MIOCKOCTU. OCHOBHBIE NPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copnepxanue y4eOHOIo MaTepuaJa 6
IMapaaseabHoCTH [TapannensHble npsAMas W IUiockocTh. Omnpenenenue. [IpusHak. 6
NPSAMBIX, IPAMON 1 CaoiicTBa. Yron  Mexay = CKpEIIMBAIOIIMMUCA  IPSIMBIMHU. JInuHOCTHBIE,
IUIOCKOCTH, II0cKocTeil | [lapamiensubie  miockoctu. Omnpenenenue. [lpusnak. CoiicTsa. METaIpeMETHBIE U

[TpunoxeHne BEKTOpHON anreOpbl K PELICHHIO 33734 Ha MPSIMYI0 U IIpeIMETHBIE

IUIOCKOCTh B NPOCTpaHCTBE (MapajUIeIbHOCTh JBYX  MPSMBIX,

KOMIICTCHIINU B
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NapaJUIeJIbHOCTh JBYX IUIOCKOCTEH, MapaJuIeIbHOCTh IIPSIMOM U

COOTBCTCTBHHU C

TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
IlepnieHAUKYISAPHOCTH [leprieHaAuKyIsIpHBIE MIpsIMBIE. [TapamiensHbie MpsIMBIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMON 1 NEPIEeHIUKYJIApHbIE K IUIOcKocTU. llpu3Hak mneprneHAauKyIspHOCTH MIPUKA30M
IUIOCKOCTH, IJIOCKOCTeH | mpsiMOii U TIOCKOCTH. I IpuitoskeHre BEKTOPHOU ainreOpbl K PEIICHUIO MunucrepcrBa
3a/1a4 Ha MPSAMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE (IEPIIEHINKYIISIPHOCTh 00pa3oBaHUs U HAYKU
JIBYX MPSAMBIX, MEePIEeHANKYJISIPHOCTh JIBYX IIJIOCKOCTEM, P® ot 17.05.2012 Ne
HEPICHANKYIIIPHOCTD IPSIMOU U TIIIOCKOCTH). 413
Tema 6.5. | Conep:kanue y4eOHOT0 MaTepHuaJia 6
Ilepnenauxkyasip u | [lepnennukynsap m HakiIoOHHasA. Teopema O Tpex NEPHEHAMKYIApax. 6
HakjaoHHasA. Teopema o | Yron Mexay HOpsMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMHU.
Tpex nepneHauKyaspax. | J[Byrpanneiii yron. IlepnennukynspHele Iockoctu. Paccrosnus B
JIByrpaHHbIii yroJ. npoctpanctBe. [lpunokeHne BEKTOpHOHN anreOphl K pEHICHUIO 3adad
Ha NpPAMYI0 M IUIOCKOCTb B IPOCTPAaHCTBE (Yroid MEXIy JBYMS
IJIOCKOCTSIMU, YTOJI MEXAY JBYMs IPSAMBIMH, YTOJ MEXAY NPIMOUA U
TJIOCKOCTBIO)
Tema 6.6. Ilpsavbie u | Cogep:xxanue yueOHOro MaTepHaJia 2
IVIOCKOCTH B | IIpodeccHOHAIBHO-OPHEHTHPOBAHHOE COIEPIKAHME
NPaKTHYEeCKHX 3a7a4ax | B3anmHoe pacrionokeHue NnpsiMbIX B IpocTpaHcTBe. [lapamiensHOCTh 2
npsIMON U IJIOCKOCTH, NapajIeIbHOCTD IIJIOCKOCTEM,
MEePIECHANKYJSIPHOCTh  IUIOCKOCTEW.  PacmosioxkeHne mpsMbeIX U
IUIOCKOCTEH B OKpY’KarollieM Mupe (IIpUpojie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenue | Cogep:kanue yueOHOTro MaTepuaJia 4
3ajga4. IIpsimble u | PacrionoxkeHne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsapHOCTh W NapauieIbHOCTh NPSIMBIX U TUIOCKOCTEH.
" BEKTOPBI B | JlekapTOBBl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrioxeHue M BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIIO.
KoopauHnats! BekTopa
IIpakTuyeckoe 3ansitue Ne 8 Koopamnartsl u BektopsLIlpsMble u 2
IJIOCKOCTH B IPOCTPAHCTBE.
Paznen 7. MHOrorpaHHUKM M Tejia BpalleHust 30
Tema 7.1 Copepxanue yueOHOIo MaTepuaia 6 JInaHocTHBIE,
MHoOrorpaHHUKH. MHororpaHHuKH - OCHOBHbIE NOHsTHA. [Ipu3Ma (HakiIoOHHAas, nNpsaMas, 6 METanpeAMETHBIC U
IIpusma, npaBwibHasg) W e€ oneMmeHtbl. [lapamenenunen.  CaoiicTBa NPECIMCTHBIC

napajuenenumnen, Kyo,

npssMoyrosbHoro napamuienenunena. Ky6. Ilupamuga u €€ s1eMeHTsI.

KOMIICTCHIINU B
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nUupamMuaa 1 uxX CCUHCHU s

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

COOTBCTCTBHHU C

CBOICTBA. ®I'OC cpennero
Tema 7.2 Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
HpaBHJIbHLIe IImomane IIOBEPXHOCTH MHOTI'OI'PAHHUKOB. HpOCTeI?ILHI/Ie KOMOMHAINHN 4 YTBEPIKAECHHOTO
MHOTOTPAHHUKHU B | MHOTOTPAaHHHUKOB. BBIUKCIICHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (DUTYP MIPUKA30M
KM3HU (p€bpa, nuaronanu, yrisl). [I[paBuibHbIE MHOTOTPAHHUKH. MunucrepcrBa
Tema 7.3 Coaep:xanue yueOHOT0 MaTepHaJia 6 00pa3oBaHus U HAYKH
Huaunap, konye, map u | Humunap, konyc, chpepa u map. OCHOBHBIE CBOICTBa MPSIMOIO 6 P® ot 17.05.2012 Ne
MX cedeHHsl KPYrOBOTrO HUIMHPA, MPIMOTO KPYyroBOro KoHyca. M3obpaskenue Ten 413
BpallleHusi Ha IuiockocTH. [IpencraBienne 00 ycedy€HHOM KOHYCE.
Ceuenust koHyca (ImapajuleIbHOE OCHOBAHHMIO W IPOXOJSIIee uepe3
BEpILKHY), CEUYECHUS UWIMHApA (MapajjieibHO M MEepPHeHAUKYIIPHO
ocH), ceyeHusix mapa. Pa3Béprka nuiamMHpa 1 KoHyca
Tema 7.4 Coaep:xanue yueOHOro MaTepHaJia 6
IInomanu nmosepxuocrei | [Inomanas moBepxHocTH HuWiIMHApA. [lnomans MOBEepXHOCTH KOHYca, 6
Tes1 BpamieHusa. O0beMbl | yceuéHHOro KoHyca. [lmomanp moBepxHOCTH chepbl W e€ dYacTeil.
MHOIOrpaHHUKOB M Tea | O6bembl. OCHOBHBIE MOHATHS U cBoicTBa. OOBEM MPSAMOYTOIBHOIO
BpallleHHUsl. napamenenunena. OO0bem kyb6a. OObEMbI TpPSAMOM TNPUIMBI U
munHIpa. O0beMbl mupaMubl U KoHyca. O0beM mapa.
Tema 7.5 Conep:xanue yueOHOTo MaTepuaJia 4
IIpumepsbr cumMmerpuii B | [IoHsiTHE O CHUMMETpUUM B TPOCTPAHCTBE (LIEHTpalbHAas, OcCeBas, 4
npogeccun. 3epkanpHas).  OOoOlIeHHWEe  MpEeACTaBIEHUH O  MPaBUIIbHBIX
MHOTOTpaHHHUKaX (TeTpa’Ap, KyO, OKTadap, MOJAEKadAp, HKOCAdIP).
[Tpumepsl cuMMeTpuii B ipodeccun.
Tema 7.6 Copepxanue yueOHOro MmaTepuasa 4
Haxo:xxnenune o0bemoB, | [IpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IePKaAHUE
Iom@aae moBepxXHOCcTH | MHororpanHuku. Tema u  moBepxHOCcTH  BpaieHus.Ilnomanu 2
MHOI'OrPAaHHMKOB M TeJ | moBepxHocTel Ten BpauieHus. OObeMbl U IUIOHIAANW MOBEPXHOCTU
BpalllcCHUSIB MHOTOIPAHHUKOB U TEJ BPAILIEHUS
npakTuyeckux 3agadyax | [Ipakrunuyeckoe 3ansitue Ne 9MHororpanHuku. Temna U MOBEPXHOCTH 2 JInunocTtHbIE,
BpanieHus. li3amepenus B reomeTpuu. MeTaIpeAMETHBIE U
Paznen 8. /IuckperHas ciayyaiiHasi BeJIMYMHA. JJIEMEHTbl MATEMATH4Y€CKON CTATUCTHKH. 12 MPEIMETHBIE
KOMIIETEHIINH B
Tema 8.1 [duckpernas | Cogep:kanue yueOHOro MaTepHaJia 6 COOTBETCTBHH C
CHy‘laﬁHaﬂ BeJINYUHA, CﬂyqaﬁHLIe BEeIUYUHBI. Bumunl cnyqaﬁHHX BEJIMYMH. OnpeﬂeneHHe 6 o1rocC CpEaHCT O

3aKO0H €€ pacnpeacjacHus

JUCKPETHOM  CIlyyalHOM  BETMYMHBI.  3aKOH  pachlpefesieHus

oOmrero oOpa3oBaHus,
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JUCKPETHOU CIIy4anHOMN BEJINYMHBI. Ee YHUCIIOBbIE
xapakrepucTiku.IIoHsTHE 0 3aKOHE OOJIBIINX YHCEIL.

Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6
MaTeMaTH4YeCKoM OCHOBHBIC  ITIOHATHS  MaTeMaTHYECKOM  CTAaTHUCTHKU.  3ajadu 6
CTATHCTHKH. MaTeMaTH4eCKol cTtaTucTuky. [lepBuuHas 00paboTKa CTaTUCTHIECKHX
JaHHBIX. YHCIIOBBIE XapaKTEPUCTHKU (T€HepaibHasi COBOKYITHOCTb,
BEIOOpKa, cpeaHee apudMeTHYecKoe, Moja, MeauaHa, pa3Max,
nucriepcusi). [IpencraBnenue manHbiXx. PaGora ¢ Tabnuiamu,
rpaduKkamMu, TuarpaMMamH.
CamocrositesibHasi padora oOyuyarommxest Nel IloaroroBka K 6
sK3amMeHy. Penienne npakTuieckux 3aaad
IIpomexxyTouHasi arrecTanus (IK3aMeH) 12
Bcero nmo gucuuninHe: 252

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

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHUI0 y4eOHOM TMCIUTIIUHbI:

Peanuzarnus mporpaMMbl JTUCIUIUIMHBEI TpeOyeT HAMU4Hs yueOHOro KabuHeTa
MaTeMaTUKH [IJI1 TPOBEICHUS 3aHATHA JICKIIMOHHOTO THMA, MPaKTUYECKUX
3aHIATHH, B TOM YHCJIE€ TPYIIOBBIX, WHIWBUIYAIbHBIX, MHUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;
- CTICIMATM3UPOBAaHHAS MEOEITh (CTOJIBI, CTYJIBS IO KOJTMYECTBY 00YUaIONINXCs);
- IOCKa yYeHHYeCcKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
oOecleynBaIIMe TEeMaTUYECKUE WUIIOCTpallud 1o pabodeil  mporpamme
JTUCIUTUIMHBI, B TOM 4YHCJE, BHJIEO-ayJUO MAaTepHabl, KOMITBIOTEPHBIC
TIPE3eHTAIlNH.

KoMmproTep wMeeT a0CTylm K JJICKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00abHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TPOTPAMMHBIM
obecrieueHuEM.

3.2.  YueOHO-MeTOAMYeCKOe ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. bammako, M. Y. Marematuka: yueonnk /M. U. bammakos.- 2-e uzn.,
crep.- M.: KHOPYC, 2019.- 394c.- (CIT1O)https://www.book.ru

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

3. boromonos, H.B. Ilpaktnueckne 3amanus no maremartuke. B 2-x .
Y.1: yue6.nocodue mis CIIO /H.B. boromornos.- 11-e u3zz., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe o6pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg no marematuke. B 2-x u.
Y.2: yue6.nocodue mis CIIO /H.B. boromornos.- 11-e u3zz., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbaoe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. 'eomerpus: ydeOHOEe mOCOOME JIsi  CPEIHETO
1poheCCHOHAIBHOTO obOpa3oBaHus / B. A.T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-¢ u3m., ucnp. u aomn. — Mocksa: M3naTenscTtBo HOpaiir,
2020. — 280 c. — (IlpodeccuonanpHoe oOpa3oBanue) https://urait.ru
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

6. boromosnioB, H. B. Anrebpa u Hauvana aHanuza: ydeOHOe mocoOue it
cpeadero TmpodeccuoHanbHoro oo6pazoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

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

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yueOHOe  TocoOmMe i1 CpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : U3narenscTBo HOpaidr,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

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

HNuTepHer-pecypcesnl

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

11.  www.school-collection.edu.ru  (ExuHas  xomiekuus — 1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

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

MeTtoauyeckue yka3aHusi [Jsi  OOyYamOIIHXCS 1O  OCBOEHHIO
AUCHUTITHHBI

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

4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUEBHOMW N CHATITAHBI

4.1. ®opMbI 1 METOABI KOHTPOJISA M OLICHKH Pe3yJIbTaTOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISA
OlleHKHPe3YJIbTATOB
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)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - K3aMeHa.

Meron nposeieHus
IIPOMEKYTOUHON
aTTecTaluu-
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
3aja4 U3 JPYrux y4eOHBIX IPEIMETOB U U3 pealIbHOM JKHU3HU;BbIPAXKATh
dopMyTaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; YMEHHE CBOOOIHO
ONEepUpPOBATh MOHATUSAMHU: UYETHOCTh (YHKUHHU, 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 MPUMEPbl  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
apudmeTnyeckoe, MeauaHa, HAWOOJNbIIEC W HAWMMCHbBIICE 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 pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHATUSMHU: CIIydailHas BEJIWYHMHA, pacIpeelieHue
BEPOSITHOCTEH, MaTeMaTUUECKOe OXXKMJaHHE, AUCIIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IOKa3aTeJIbHOT0O M  HOPMAJIbHOTO
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 SIBICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIMBAIOIINECS TIPSIMBIE, MAPAJUICTIHPHOCTh M TEPIECHANKYISIPHOCTh
OPSAMBIX M TUIOCKOCTEH, Yol MEXAY NMPSMBIMHU, YTOJl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYKAIONIEeM MHpE;yMEHUE
ONEepUPOBATH TMOHATUSMHU: MHOTOI'PDAaHHHMK, CEYEHHE MHOTOTPAaHHUKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIllEHUs, IMIMHAP, KOHYyC, map, cdepa, paszBepTka
MOBEPXHOCTH, CEYCHMsI KOHyca M IWJIMHJpPA, MapajljieIbHbIe OCH WU
OCHOBAHMIO, CEUCHHE I1apa, TUIOCKOCTh, Kacawomasics chepsl, THIHHIPA,
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KOHyCa;, yMEHHE CTPOUTh CEUEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynrpoBaTh
OIpeNieNIeHUs] N3y4aeMbIX (UIyp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX M
NPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO OIEPUPOBATh HOHATUAMM: IUIOIIAMb
¢uryper, o0beM (Urypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IUIMHApa, O00beM Kyba, MHpSIMOYroJbHOIO
napajieNnienunena, MUPaMuabl, MPU3MBI, IHIUHIPA, KOHYca, IIapa;
yYMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX (QUTyp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3zoBaHWe MOn00Ms, MOAOOHBIE (HUTYpBI; YMEHHE
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 PEIICHUH 3a7ad U3 IPYTUX YYeOHBIX MPEIMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, TPOM3BEIEHHE BEKTOpa Ha
YHCIIO, pa3jioKEHUE BEKTOpa Mo Oa3zucy, CKalspHOE MpPOU3BEACHHUE,
BEKTOPDHOE  TNPOM3BEIEHUE, Yrojd MeXAy BEKTOpaMH; yMEHHE
UCTIOJIF30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ [UIS PpEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
reOMETPUYECKUI CMBICI OIPEIeIINTENS;

18) yMeHwe MOAECIUPOBATH pEAbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynapTaT;  CTPOUTh  MaTeMaTHYeCKHe  MOJETH C  TOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DELIaTh CBS3aHHBIE C HUMHU
NpaKTUYeCKHe 3a/ladd; COCTABISITH BEPOSTHOCTHYIO MOJACTh U
UHTEPIPETHPOBATh MOJYUYCHHBIM pe3yabTaT; pelarbh [PUKIaJHbIE
3aJjadyd  CPEJCTBAMH MAaTEeMaTHYeCKOro aHaln3a, B TOM 4YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NPOSIBJICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHE MPUBOJIUTH
IIPpUMEPBl  MAaTE€MAaTHYECKUX OTKPBITUM POCCHHMCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JHCHUIINHE

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

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

Meroauueckue Matepuanbl, ONPECISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepU3yolux GopMUpOBaHUE KOMIIETEHLIUN, COAEPKATCS B
npuiioxenuu 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 BBINOJIHEHUS 3aJaHU I

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

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
MMPAKTUYCCKOI'O OHHTa,06HHD(HﬁHpO@@CCHOHaHBHHX,KOMDBT@HHHﬁ,HpOﬂCMOHCTpHpOBaHHHX
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 OLIEHUBAHUs BBIMOJIHEHMs 3aJaHUN JOKHA 00JaaaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

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

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCHUMOI OT ocoOeHHocTell NpodecCHOHaNbHOM OpHEHTalMM WU  NPeANOoYTEeHHH
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 OLIEHMBAIOTCS 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 TEOPeTHYECKOI0 U NPAKTHYeCKOI0
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 YUCJIa 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. BrlpakeHHe TpPUTOHOMETPUYECKMX (YHKIMH 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. CBoicTBa PYHKIUH.

37. OyHKIUU.MOHOTOHHOCTh,  YETHOCTh, = HEYETHOCTh,  OTPAaHHYEHHOCTH,
NEPUOIUNIHOCTb.

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

39. CnoxnHast ¢yHknus (kommosuiwsi). ApudmeTnueckue omepanud  Haj
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 HEPABEHCTBA.

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. OOnacTh onpeeNeHusi 1 MHOXKECTBO 3HAUCHUH (YHKIMH y-SiNX,e€ CBOWCTBA U
rpaduk.

50. O6nactp onpeneneHust 1 MHOXKECTBO 3HAa4eHUI (yHKINU y= COSX, e€ CBOMCTBA
U rpaduk.

51. O6nactp onpeneneHNus U MHOXKECTBO 3HaUeHHUI (DyHKIMH V= tQX, e€ cBOMCTBa U
rpaduk.

52. O6nacTp omnpeesieHus] 1 MHOXKECTBO 3HaYeHUN (PyHKIMH = CtgX, 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 OTHOCUTENBHO MPSIMOM
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.OCHOBHBIE IPUEMBI HX PEIICHHUSL.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

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

65. Meroa HTEPBAJIOB.

66. N3o00pakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOYKECTBA PEIICHUH ypaBHEHHMA
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 MOCIEI0BATEILHOCTEH.

70. [TonsiTre 0 Mpou3BOAHON (YHKIIMH, €€ TEOMETPUUECKUIN CMBICII.

71.  IloHsATue o MpoU3BOJHON PYHKIMH, €€ PU3MUECKUIl CMBICI.

72. VYpaBHeHHE KacaTeIbHOM U HOpMaIU K TpaduKy QyHKIHH.

73.  IIpou3BojHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHOTO.

74. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

75.  IlpuMeHeHHMe NPOU3BOJHOW K HCCIEIOBAHUIO (YHKUUH M TOCTPOCHUIO
rpaduxosB.

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

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

78.  Bropas npousBojHasi, ee puznueckuii cMbica. Haxoxaenue yckopeHus ams
mpoiiecca, 3a1aHHoro (hopMyIioi u rpadurom.

79.  IlepBooOGpasHas u unterpai. CBoHCTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OnpeneneHHbIl MHTETpaj, OCHOBHBIE CBOMCTBA M €ro I'€OMETPUUYECKUN

cMmbicit. @opmyna Hetorona—JleliOHuna.
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82.  llpuMeHeHWE ONpPENEICHHOTO WHTErpajia IS HaXOXKICHUS TUIOIIA N
KPUBOJIMHEHHOW TpaIeiuu.

83.  OcHoBHble mOHATUS  KoMOMHartopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaun Ha TMOJACYET 4YHUCla pa3MEINIeHUH, IMepecTaHOBOK, COYETAHHI.
Pemienue 3aau Ha nepeGop BapuaHTOB.

85.  ®opmyna 6unoma Heiotona. CBolicTBa OMHOMUHAIBLHBIX KOA(PPHUIIMEHTOB.

86.  TpeyronpHuk [Tackams.

87.  CoObITHE, BEpOSITHOCTH COOBITHS, CII0OKEHNUE U YMHOKEHHE BEPOSTHOCTEH.

88.  IlpencraBneHue gaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKH )

89.  BzauMmHOe pacnojoXXeHHe ABYX MPSIMBIX B IPOCTPAHCTBE.

90.  IlapamnenbHOCTh NPSAMON M IUIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92.  IlepneHAUKYJISAPHOCTH MPSIMOM U IIOCKOCTH.

93.  IlepnieHAuKYISp U HAKIOHHAS.

94. Yroa Mexxay npsiMOd U TIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. YTroa MexXIy IIOCKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomerpuueckue mpeodpa3zoBaHus NIPOCTPAHCTBA: MapaJlIeIbHbIN IIEpeHOC.

99.  T'eomerpuueckue npeoOpa3oBaHuUs MIPOCTPAHCTBA! CUMMETpPHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmHororpanHukd. Bepumael, pedpa, TpaHd MHOTOTpaHHHKA.

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

102. Mmuororpannuku. [lapamnenenumnen. Kyo.

103. Ilupammuna. [IpaBunbsHas nupaMua. Y cedeHHas nupamuaa. TeTpasap.

104. Cummerpuu B KyOe, B mapajuiesIenuIie/ie, B IpU3Me U MUpaMuie.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

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

107. Hwmuaap. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTh,  OOpasyroras,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

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

110. VYceuennsiit koHyc. OcHOBaHWE, BbICOTA, OOKOBas TMOBEPXHOCTH,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHuUs1 KOHYCa U CEUEHHsI, TapajiesibHble OCHOBAHUIO.

112. lap u chepa, ux ceueHwus.

113. KacarenpHasi TUIOCKOCTb K cdepe.

114.  O6wem u ero uzmepenue. arerpansHas Gpopmyina oobema.

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

116. dopmynsl 00beMa THUPAMUABI U KOHYCA.

117. ®opmynsl 06beMa mapa 1 IIoaan cQepol.

118. ®opmyisl IOMAAN TOBEPXHOCTEN IIMIMHIPA U KOHYCA.

119. T[lomoOme Tten. OTHOMCHHWS TUIOMIAJIEH TIOBEPXHOCTEH W 00BEMOB
NOJOOHBIX TE.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.

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

122.  Bexktopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB.

123. CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopaunatsl. Pa3noxeHue BeKTOpa Mo HalpaBICHUSM.

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

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

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

I[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-%

. Z, Z
Haiigure: "1 “2
4 JlaHbI ynca:

Zg:”@‘i‘ﬁi

o Z, ==
Hatigure: ©1 “=

KopHu, cTenenu u jorapudmoi
1. Berancmare |0g_log,log.log 512
2°.1r

23

2. Brerunciure
3. Berauciure 1]0 7+]lo 32—1|0 28
>log,7+log 325 log,

4, Beruncnure |09312—% |09332+% |0936

OCHOBBI TPHTOHOMETPHH
3Tl

o sln— o
1. Haiitu 3nak yncna 3 . OtBer obocHyiiTe.
2. Haiitu 3nak uncna Ctg28(Q° . Oteer obocHyiite.

3T
o COs— .
3. Haiinure 3nak yncna 6 . OTBeT o0OCHYITE.
4. Jlokaxure, uro LG @& —Sin*a =1g*a-sin‘a

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

=

y=x3
2. [Toctpouts rpadux GyHKIMH

1
y=x ++1

3x
y= -
3. Hana ¢pyHKIms x+2 | Haiitu 3HaueHHs (YHKIUY B TOUKAX -
1, 310
— T _

4. Haiitn o61acTh onpenenenus GyHKIud = In{ x* - 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemnre ypaBHeHHE COS ( X+ %) =1

Pemute ypaBuenue 3tg (3x + %) =3

2
3. Pemmre ypaBHeHne 1—tg*X = 2tgx
4 Pewnre ypasnenne os(1—x)=1

Havajga MaTeMaTH4YeCKOro aHAJH3a
1. Brruncnure

lim(x?—5x+3)

x—=3

2. Borunciure: lim ——
x—+20x=
3. HaiinuTe npon3BoIHYIO (yHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2Vx +7
4. Halitu  ypaBHeHue kacarenpHOM K Tpaduky (yHKUUU
y=2x*+1
5 Haiigure npousBoanyio Gynkiuu Y = ¥A° +3X + 4
6. Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI
f(x) =—2x% +21x* —72x+9

7. Haifaure npomssoanyio ¢pyskmmn Y =sin(x* +2)-cos(x —2)

8. Halinute mnpoMexyTKM MOHOTOHHOCTH (YHKIMH U TOYKHU
skerpemyma V = X7+ 6X% +9x + 8
9. Haiinute TOoukM nepernba v MpOMEXYTKU BBIIYKJIOCTH Ipaduka

bynkuun V = X - 6X7 + 4
10. Haiinute npOMEXYTKH MOHOTOHHOCTH (YHKIMM U TOYKHU
skctpemyma V = X° - 6X% +0x
11.  Jokaxwurte, yto pyHkuus F sBusercs mnepBooOpa3sHOM g (QYHKIUH
f(X)na mpomexyTke (- oo ; +o0), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpluncaure  MHTErpan j (X* +4x+1)dx  Bplumcnure  muiomanan

durypsI, orpanndeHHoi rpadukoM GyHKIMH Y =3X", OpAMBIME X=2,X=4 u
oCbl0 abcuuce
2xdx
3+Xx°

14.Bpraucante 1uiomans (QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y =16—X* ¥ ocbio abeImce

13.Bprarcnure uHTErpan I

15.Bprancaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y=1-x* u ochro aberce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIOCOOAMH  MOXHO
chopmHupoBaTh KOMaHIy W3 4 4YeJIOBEK U1 YydacTHs B MaTeMaTU4YecKon
oJmmMmnuane?

2. BreraucianTs: A73+A62+A53
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3. Haiitu C10
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

kotopeiMu  paBeH () .Otpesok AD  MepHeHINKYTSIpPeH K IUIOCKOCTH —PaBHOOEIPEHHOTO

tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD o npsmoii BC.

2. Paccrosane ot Toukm M 10 Kaka0W W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cwm.

3. B tpeyronsuuke ABC nano: ZC =Q( AC=6 cm, BC=8 cm, CM — menuana.
Yepes3 BepmmHy C mpoenena mnpsmas CK, nepneHIuKyiaspHas K IJIOCKOCTH TPEYroJbHUKA

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

nsyrpanssiii yron BADM pasen () . Haitaure cropony pomba, eciu ¢BAD =45

paccTostHue oT Touku B mo mnockoctn ADM paBHO 4x/§
5. CyMMa momazied Tpex rpaHeil mpsiMOYroJbHOTO Napajienenuneaa, UMEIOIINX

o6myio BepimHy, paBHa 404 OmM’, a ero pebpa mpoHOpLHOHANBHEI urcnam 3, 7 u 8. Haiimure
JMaroHallp napajuiejaenumnesa.

6. N3Mepenns mpsiMOyroibHOTO Tapasuiesnenumena 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 nnmmHa oOpasyrormiei paBHa 5, a paguyc ocHOBaHMs paBeH 4. Haiinute
00BbEeM KOHYCA.

9. Haiitu xocunyc yria mesxay 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
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEMOHCTpUpYeT TIJIyOOKOe, 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, A€IACT IPaBUIIbHBIE BBIBOIBL;

- IPaBUJIBHO U OOCTOSATEIBHO OTBEUYAET HA COIMYTCTBYIOIINE BOIPOCHI.

1

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

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

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpH ONpEACICHUU WU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSATENBbHOCTb CYXJIEHUH,
IPUBOJUT BEpPHbIE AapPryMEHTHI, BEPHO, HO C HE3HAYUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpIIAs HE3HAYUTEJbHbIE OIIMOKH, OTBEYAET Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

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

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepua;

- JIOMyCKaeT OIIMOKM B OMpPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTh CYXKJICHH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPYAHEHHs, OTBEYas 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
KPUTEPHUHN OLEHKH

Xon pelieHuss BEpHBIA, MPUBEIEHO BEpHOE OOOCHOBAaHHOE pEIlEHUE,

IIOJIy4E€H BEPHBIA OTBET 15
XoJl pelieHus: BEpHBbIi, HO JOMYIIEHA OJHA OMNOKAa BBIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMUECKH BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
olKMOKa; WK PElIeHUE He JOBEJECHO O KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOIro 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a
KpHUTEpHH OLCHKHU
1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;
IpUBEIEHA BEpHas IOCIEAOBATEIbHOCTh BCEX ULIAaroB PpELICHMUS;
BEPHOOOOCHOBAaHbl BCE KIIIOYEBBIE MOMEHTBI BBIOPAHHOIO CIOCO0a
pelieHus; 15
BEPHO OTMEYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B ’
yCIOBHH (PUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCe MPE0O0pa3oBaHMsl U BEIYMCICHMUS;
IIOJIy4E€H BEPHBIN OTBET
2 | HalACH BEPHBIN CIIOCOO PEIICHHUS;
IIpUBE/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11ar0OB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KJIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA MpPEJCTABIECHHBIX B YCIOBUHU 1
Guryp ¥ ux 3J€MEHTOB, KOTOPHIE UIPAIOT BAXKHYIO POJIb B PELICHUU
3a/1a4u;
JIOTIYIIIEHA OJ{HA Herpy0as BIUMCIMTEIbHAS OMMOKA, HE BIMSIOLINE Ha
IIPABWJIBHOCTD JAJIBHEHUIIETO X0Aa PEILICHUS
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;
JOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD XOJia PEIICHNUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXKET OBbITh NOJY4YE€H HEBEPHBIN OTBET
4 | HeBepHOE pelleHNe, HeBEpHBI OTBET MJIM OTCYTCTBUE PEIICHUS 0
MUTOI'O 1,5
1.4. MarepuanbHO-TeXHUYECKOe o0ecredeHne sl POBeIeHUs1 IPOMeKYyTOYHOM
aTTrecTanuu

ATTCCTaI_[I/II/I IIPOBOAUTCA B yT~IC6HOM KaOHHeTe MAaTEMATHUKH.
1.5 YueOHo-meTOAM4YecKkOoe W HH(OPMaNMOHHOE olecmevyeHue

NMPOMEKYTOYHOM aTTecTalluu

OcHoBHbIE yueOHbIe H3TaHUS

AJIsA NMPOBEACHUSA

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

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

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. U.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. TI'yceB, B. A. I'eomerpusi: yueOHOoe mocobue s cpenHero mnpogecCHnoHaIbLHOTO
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 U3IaHUS

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

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn.— MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
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.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa W Hayajla MaTeMaTHYECKOTO aHallh3a, TEOMETpHsS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , I'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 (PeaepanbHbIii IEHTP HHOOPMAITHOHHO-00Pa30BaTEIBLHBIX
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 00y4al0IUXCS 110 OCBOEHUIO THCIUIIHHBI

13. Meroaunueckre yka3zaHus /Ui 00y4arolnuXCsl 10 BBIMOJIHEHHUIO MPAKTUYECKUX padoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

