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1. TIACIIOPT PABOYEH IIPOTPAMMBI  OBIIEOBPA3OBATEJIBHOI'O
IMPEAMETA «MATEMATHUKA»

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma oOmieoOpa3oBarenbHOro mnpeaMera «MaremaTuka» SBISETCS
4aCcThI0 OCHOBHOU MpodeccroHaIbHON 00pa3oBaTeibHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC
CIIO no npodeccun 23.01.17 Mactep 1o peMOHTY B OOCITY)KHBAaHHIO aBTOMOOHIICH.

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mnpodeccHOHAIBLHOH 00pa3oBaTeIbLHOM
NPOrpaMMmblI

ObmeoOpa3oBaTenbHblil mpeamer «MartemaTtuka» BXOIUT B 00HIe00pa30BaTeIbHBIN
UK OCHOBHOW NpodecCHOHATbHON 00pa3zoBaTeiabHON mporpammbl mo mpodeccun 23.01.17
Mactep 1o peMOHTY U 00CITYKHUBAaHUIO aBTOMOOMIIEH.

1.3. Heau 1 miianHupyemMblie pe3yJabTaThl 0CBOCHHUSA 00111€00pa30BATEILHOIO NMPeAMeTa:

Conepkanue  mporpammbl  00ieoOpazoBaTenibHOTO — mpeaMmera  «MartemaTuka
HAIpPAaBIIEHO HA JIOCTIKEHUE PEe3yJIbTAaTOB €€ OCBOEHUS B COOTBETCTBUH ¢ TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanbHo Hanpariennoctn @I'OC CIIO.

OcBoeHme coJiepkanust 001Ie00pa30BaTEIBHOTO MpeaMeTa «MaTemMaTuka» 00ecreunBaeT
JOCTIKEHUE 00YUJaIOMIMMUCS CIEAYIOIUX Pe3yJbTaTOB:

JIUYHOCTHBIX.

B YaCTH.

I'paKJaHCKOI'0 BOCIIMTAHUS:

JI1  cpopMUpPOBAaHHOCTH TPAXKIAHCKOW TMO3MIIMH  OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOI'O WICHA POCCUICKOI0 00IIEeCTBa;

JI2 oco3HaHWe CBOMX KOHCTUTYIMOHHBIX IIpaB M OOA3aHHOCTEH, yBaXCHHE 3aKOHA U
MPaBONOPSAJIKA;

JI3 nmpuHsATHE TpPAIAUIMOHHBIX HAIMOHAJIBHBIX, OOIIEYEIIOBEUECKHX TyMAaHUCTHYECKUX H
JIEMOKPaTUYECKUX LIEHHOCTEN;

JI4 TOTOBHOCTH TPOTUBOCTOSITH WJICOJOTHU OSKCTPEMH3Ma, HaIMOHAIU3Ma, KceHopoOuw,
JUCKPUMMHAIIMH TI0 COLMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM;

JIS roTOBHOCTH BECTM COBMECTHYIO JEATEIHHOCTh B HMHTEpECAX Tpa)JIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPABIIEHUU B 0011€00pa30BaTeNbHON OpraHu3alui U JAETCKO-IOHOIIECKUX
OpraHU3aIUsIX;

JI6 yMeHue B3aMMOJEHCTBOBATh C COLUMAIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSIMHE ¥ HA3HAYEHUEM;

JI7 rOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM AECATEIBHOCTH;

MAaTPUOTHYECCKOTO BOCIUTAHMS:

JI8 chopmMupoBaHHOCTH POCCHICKON Tpa)kIaHCKOW HJIEHTHYHOCTH, MAaTPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonmMHON, ropaocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOM SI3BIK M KYJIBTYPY, IIPOLUIOE U HACTOSIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;
JI9 11eHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, UCTOPUYECKOMY U HPHUPOTHOMY
HaclleIMI0, MNaMATHUKAM, TpaaulnusM HapoaoB Poccuun, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYE;

JI10 upeitnast yO€XI€HHOCTh, TOTOBHOCTh K CITY>KCHHIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JYXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

JI11 chopmupoBaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO MTOBEICHUS;




JI12 criocoOHOCTD OLIEHNMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

JI13 oco3naHue TMYHOTO BKJIaa B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

JI14 oTBeTCTBEHHOE OTHOLIEHHE K CBOUM POAUTEISAM U (MJIM) IPYTUM YJI€HAM CEMbH, CO3aHUIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUHU C
TpazuuusMu Haponos Poccuu;

ACTETUYECKOTO BOCIIUTAHUS:

JI15 screTnueckoe OTHOLIEHME K MHPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa H OOLIECTBEHHBIX OTHOILICHUIA;

JI16 criocoGHOCTh BOCIIPUHUMATh pa3IMuHbIe BUbI HCKYCCTBA, TPAJULMHU U TBOPUYECTBO CBOETO
U IpyTUX HapOJ0B, OIIYIIATh YMOLIMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA;

JI17 yOexeHHOCTh B 3HAUMMOCTH JJI JIMYHOCTH M OOLIECTBA OTEYECTBEHHOIO U MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX TPAAULUI U HAPOJHOTO TBOPUECTBA;

JI18 roTOBHOCTH K CaMOBBIPQKEHUIO B DPAa3HBIX BUAAX HCKYCCTBA, CTPEMIIEHHE HPOSBIATH
KauyecTBa TBOPUYECKOHN JINYHOCTH;

TPYZAOBOIO BOCIIMTAHHUS:

JI19 roTOBHOCTB K TPYyy, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0uE;

JI20 roTOBHOCTH K aKTUBHOM JIESATEIBHOCTH TEXHOJOIMUECKOW M COLMAIbHOW HAIlpaBJI€HHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO — BBINOJHATH — TaKylO
JESTEIIBHOCTB;

JI21 uwnTepec K pa3nuyHBIM cdepaM NpodecCHOHANBHOW AEATENbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIaHBI;
JI22 TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEU
KU3HU;

HKOJIOTMYECKOTO BOCIIUTAHUS!

JI23 akTuBHOE HENpHATHE NEHCTBUNA, IPUHOCAIINX BPE OKPYKaIOLIEeH cpeie;

JI24  ymeHwe  TpOTHO3MPOBATH  HEONATONPUATHBIE  SKOJOTUYECKHE  TOCIIEACTBHUS
IPEIIIPUHUMAEMBIX JEHCTBUI, IPEIOTBPALATD HX;

JI25 pacmmpenue omnbiTa 1eATeIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

LIEHHOCTU HAYYHOT'O TO3HAHUS:

JI26 copMuUpOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TpAKTUKH, OCHOBAaHHOIO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

JI27 coBepiieHCTBOBaHME SI3bIKOBOM M UUTATENbCKON KYIbTYphl Kak CpEACTBa B3aUMOJEHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

JI28 oco3HaHWe 1IEHHOCTH Hay4HOM NEeSTeTbHOCTH, TOTOBHOCTh OCYLIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

MeTalpeaAMETHBIX:

OBJIaJICHUE YHUBEPCAIbHBIMY YY€OHBIMU [T03HABATEIbHBIMU JICHCTBUIMHU:

0a30Bble JOrMYECKHE JeHCTBUS:

MII1 camocTosiTenbHO (OPMYIUPOBATH W AaKTyaJU3HPOBATH MPOOJIEMy, paccMaTpUBaTh €e
BCECTOPOHHE;

MII2 ycTanaBnMBaTh CyIIECTBEHHBIM TPU3HAK WM OCHOBAHUS JIJIsi CPAaBHEHMSI, KJIacCU(DHUKAITIN
1 0000IIEeHMS;

MII3 onpenensaTe HEeau AeATeIbHOCTH, 331aBaTh [TapaMeTPbl U KPUTEPUU UX TOCTHKECHUS;

MII4 BbISBIATH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

MIIS BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh, OIIEHWBATh COOTBETCTBUE PE3YJbTATOB ILEISM,
OLICHUBATh PUCKHU ITOCIIEACTBUM NEATEIBHOCTH;

MII6 pa3BuBaTh KpeaTUBHOE MBIIJIEHUE MPU PELLICHUH KU3HEHHBIX MTPOOIeM;

0a30BbIe UCCIIeI0BATENILCKUE JICHCTBHSL:




MII7 BnaseTs HaBBIKAMU Y4E€OHO-HCCIEIOBATEIHCKON U MPOEKTHON JESTEeIbHOCTH, HAaBBIKAMU
paspenieHus mpooem;

MII8 crocoOHOCT W TOTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB PpELICHUS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB [TO3HAHHUS;

MII9 BbIABISAT NPUYMHHO-CICACTBEHHBIE CBS3M U AaKTYalUM3UpPOBATH 3aJady, BbIIBUTATh
TUIIOTE3y €€ PELICHUs, HaXOAUThb apryMEHThl JI1 JIOKAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

MII10 aHanu3upoOBaTH NOJYYEHHBIE B XOAE pEUICHUS 3aJaud pe3ysbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

MII11 ymerb mepeHOCUTh 3HAHHWS B IO3HABATEIbHYI0 UM MIPAKTHYECKYI 00JacTH
KU3HEJEATEIbHOCTH;

MII12 ymeTh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTEH;

MII13 BeIIBUTaTh HOBBIE UJCH, MPEIaraTb OPUTHHAIBHBIE TIOJIXO0/IbI U PEILICHNUS;

pabota ¢ undopmanuen:

MII14 Bnagerb HaBBIKAMH TMONYYCHUS WHG(POpPMAMM W3 WMCTOYHWKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh IMOWUCK, AaHAJIM3, CUCTEMATU3alMl0 U HHTEPIPETALUIO
MH(pOpMaLUU Pa3InYHBIX BUJIOB U (OPM MPEICTABICHUS;

MII1S co3maBath TEKCThl B pazNUYHbIX (hopMarax C Y4eTOM Ha3HaueHus HHPOpMAIUH U
IEJIEBOM ayTUTOPUH, BBIOMPAsi ONTHMAIBHYIO (OPMY MPEICTABICHUS M BU3YyaJIN3aIlUH;

MII16 oueHuBaTh JOCTOBEPHOCTH, IETUTUMHOCTh MH(OPMAIIMH, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

MII17 wucnons3oBaTh cpeAcTBa HH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3alMOHHBIX 3a/ad C COOJIIOICHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, TPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

MII18 Bnaserp HaBBIKAMU pAcClO3HABaHUA U 3alUThl HMH(OpManuu, WHGOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJlajieHue YHUBEPCAIbHBIMY KOMMYHHUKATUBHBIMU JICHCTBUSIMMU:

oOuieHue:

MII19 ocyriecTBIsAT, KOMMYHUKAIIMK BO BCeX chepax ®KU3HU;

MII20 pacno3HaBaTh HeBepOaJIbHBIE CpPEICTBA OOIIECHMS, MOHUMATh 3HAYCHUE COIMATBHBIX
3HAKOB, PACMO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAllMi U CMSATYATh KOH(QIUKTHL;

MII21 pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

COBMECTHAs 1S TEIbHOCTb:

MII22 noHMMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUAYATbHON paOOTHI;
MII23 npuHuUMaTh I€IM COBMECTHOW JI€ATENbHOCTH, OPraHW30BbIBATH U KOOPJUHHPOBATH
JNEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBIAThH IUIAH JEWCTBUMH, PaclpenciiATh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOU pabOThI;

MII24 xoopAMHHMPOBATh W BBIIOJHATH PAOOTy B YCIOBUSX pPEATbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

MII25 ocymiecTBIsATh MO3UTHBHOE CTPATETHUECKOE TIOBEACHHE B PA3IUYHBIX CHUTYaIUAX,
IPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJlajicHuEe YHUBEPCAIbHBIMU PErYISTUBHBIMU J€HCTBUIMMU:

caMOOpraHu3alus:

MII26 camMOCTOATETHHO OCYIIECTBIAThH MMO3HABATENBHYIO NEATEIHHOCTh, BBISIBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJayll B OOpa30BaTEIbHOW JEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

MII27 camoCTOATENHHO COCTABIIATH TUIAH PEIISHUS MPOOJIEMBI C YU€TOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

MII28 naBaTh OLIEHKY HOBBIM CUTYAaIUsIM;




MII29 cnocoGcTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO LIMPOKOW OJPYIUIMH B Pa3HBIX
00J1aCTSX 3HaHMA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIA YPOBEHb;
CaMOKOHTPOJIb:

MII30 naBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

MII31 ucnonp3oBaTh npueMsl peaeKCHH AJIs OLEHKU CUTYyalluH, BIOOpa BEPHOTO PELICHHUS;
MII32 ymeTh OLIEHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;
SMOLMOHAIbHbIN HHTEIUIEKT, IPEANOJIAralolni chOPMUPOBAHHOCTD:

MII33 BHyTpeHHEW MOTHBALMU, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHXKEHUIO L€ U YCHEXY,
ONTHUMH3M, HHULMATUBHOCTb, YMEHUE NEHCTBOBATh, UCXOMs U3 CBOUX BO3MOKHOCTEH;

MII34 sMnatuy, BKJIIOYAIOLIEH CHOCOOHOCTh NMOHUMAaTh SMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBaTh €r0 MpPH OCYIIECTBICHUHM KOMMYHMKALIUU, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

MII35 conpanbHbIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPaMBATh OTHOILEHUS C APYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peraTh KOH(IUKTHI;

OPUHATHE ce0s U APYTUX JIFOJCH:

MII36 npuHUMaTh MOTHBBI M apryMEHTbl JPYIMX JIIOJEH IpU aHalIu3e pe3yJbTaToB
JESATEIILHOCTH;

MII37 npusHaBaTh CBOE IIPaBO U IIPABO JPYTUX JIOAEH Ha OIINOKHY;

MII38 pa3BuBaTh ClIOCOOHOCTH MOHUMATh MUP C MO3ULUH JPYroro 4ejaoBeKa.

NnpeaAMETHBIX:

IIP1 BnageHue MeToJaMHM JOKa3aTeNbCTB, QJITOPUTMaMH  pELICHMs 3aJady; yMEHue
(GbopMyIUpOBATH ONPE/EIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH JOKa3aTeNIbHbIE
paccyKIeHHUs B XO/I€ PELICHUs 3a/ay;

IIP2 ymenue oneprpoBaTh MOHATUSMH: CTEIIEHb YUCIIA, JIOTapu(M YHCIIa; YMEHHE BBIIOIHATh
BBIUUCIICHHE 3HAYCHMH W mpeoOpa3oBaHUs BBIPAKEHUM €O CTENeHsAMM U Jorapupmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAKEHUH;

IIP3 ymeHue omnepupoBaTh MOHATUSMH: pallMOHAIbHBIE, UPPALMOHAJBHbBIC, MOKa3aTeNbHbIE,
CTENEeHHbIE, Jorapu(PMUUECKHe, TPUTOHOMETPUYECKNE YPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;
IIP4 ymenue omnepupoBaTh MNOHATUAMHU: (DYHKIMs, HeNpepblBHAs (DYHKIMS, MPOU3BOJHAS,
nepBooOpa3Has, OINpeAeTCHHBbIH HHTErpaj; YMEHUE HAaXOIUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CIPAaBOYHBbIE MaTePHAJIbl; UCCIEI0BaTh B MPOCTEHIINX CIydasx (YHKLIUU
HAa MOHOTOHHOCTb, HAaXOJWTb HAWOONbIIME M HAUMEHBIIME 3HAYeHUs (QYHKUUN; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM alllapaTa MaTeMaTHMYecKOro aHaiu3a; MPUMEHSTh
IIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUYKEHHE; pelliaTh MPaKTHKO-OpPUEHTUPOBAaHHBIE 3a7aun
Ha HauOOoJbIINe U HAMMEHbIIINE 3HAUeHHsI, HA HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

IIP5 ymenue omnepupoBaTh NOHATUSIMM: pallMOHANbHAs (YHKUHMA, MOKazarenbHass (yHKIHS,
cTeneHHas (pyHKUM, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUYEeCKHe (YHKIUH, 0OpaTHbIE
(GyHKIIMM; YMEHHE CTpPOUTh TpadUKU HU3YYEHHBIX (YHKIUH, HCIOJIb30BaTh TpaduKu MpU
U3Yy4EHHH IMPOLIECCOB M 3aBUCUMOCTEH, MPU PeleHUH 3a7ad U3 JAPYIUX Y4eOHBIX MPeIMETOB U
3a]a4 U3 pealbHOM JKHU3HM; BhIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEX/y BETMUUHAMU;

IIP6 ymeHue pemaTh TEKCTOBBIE 33Jaud Pa3HBIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI, JOJIH U
4yacTH, Ha JBHW)KEHHUE, paboTy, CTOMMOCTh TOBapOB W YCJIYyr, HAaJOTH, 33Jayd M3 o0iacTu
yIpaBJIeHUS! JIMYHBIMH M CEeMEHHbIMM (PUHAHCAMHU); COCTaBJIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJlayM, MCCIEA0BaTh IOJYYEHHOE pELIeHHEe U
OLIEHUBATh MPABJIONO00HOCT PE3YJIbTATOB;

IIP7 ymenue omnepupoBaTh MOHSTUSIMH: cpefHee apudmMernyeckoe, MeauaHa, HauOousblee U
HalMEHbIIIee 3HAUEHMs, pa3Max, JAUCIEpPCHUs, CTaHIApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHME W3BJEKaTh, WHTEPIPETHUPOBaTh HH(GOPMALMIO, MPEACTABIEHHYIO B TalnMIax, Ha



auarpaMmax, rpaukax, OTpaXalollyl0 CBOWCTBA pEAIbHBIX IPOLECCOB U  SBICHMIA;
IPEACTaBIATh NH(POPMALMIO ¢ MOMOIIBIO TAOIUIl M JUarpaMM; HCCIIEA0BaTh CTaTHCTUYECKHE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMueCcKuX METOJI0B U 3JICKTPOHHBIX CPE/ICTB;

ITP8 ymeHue onepupoBaTh MOHATUAMU: CIy4alHBIM ONBIT U cilyyaiiHOe cOOBbITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTh C HCIIOJB30BAaHHEM TpadUyecKux
METO/0B; NPUMEHATh (OPMYNbI CIIOKEHUS M YMHOXECHMs BEpPOATHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (QopMynBl TpPU PEHICHWH 33734, OICHWBATh BEPOATHOCTU pEANbHBIX COOBITHI;
3HAKOMCTBO CO CJIy4alHBIMM BEIMYHMHAMHU; YMEHHUE IPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA
0OJBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

ITP9 ymenue onepupoBaTh MOHIATUAMU: TOUKA, NIPSIMast, INIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN
yroJl, CKpPELIUBAIOLIMECS IMpsIMbIE, MAPAIEIBHOCTh W MEPHEHAUKYISPHOCTh MpPSIMBIX U
IUIOCKOCTEM, Yrojd MEXAY IpPSAMBIMHM, Yrojl MEXAY IPsMOM U IUIOCKOCTBIO, YOl MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU O IJIOCKOCTH, PACCTOSTHUE MEXAY IIPSAMBIMH, PACCTOSTHUE
MEXy IUIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh [IPU PELICHUHU 33]ja4 U3yYCHHbIE (DAKTHI U TEOPEMBbI
IUIAHUMETPHUH; YMEHUE OLIEHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOILIETO MUPA,

ITP10 ymeHue omnepupoBaTh MOHATUSAMH: MHOIOTPaHHMK, CEYEHHE MHOIOIpaHHMKA, KyO,
napajuieNienuIe ], Ipu3Ma, TupaMuia, Gurypa v moBepXHOCTh BPAILIEHHs, MINHAP, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIIAAb TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAAb cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapaljelienuIea, TUpaMubl, IPU3Mbl, LWIMHAPA, KOHYyCa, LIapa; yMEHHE
n300paxkaTb MHOTOTPAHHUKM U INOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEpPTE)KHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMEHHME DACIIO3HABaTh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATD [TPaBUJIbHBIE MHOTOIPaHHUKH;

IIP11 ymeHnue omepupoBaTh MOHATUSMH: JBHKEHUE B IPOCTPAHCTBE, NMOJOOHBIE (UIYpHl B
IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHHWE IUIOMIA/ICH IMOBEPXHOCTEH M O0BEMOB ITOJOOHBIX
Gburyp npu pemeHuu 3aay;

ITP12 ymeHue BEIYMCIIATH TEOMETPUUYECKIE BETHUUHBI (JUIMHA, YTOJI, IIOIa/b, 00beM, IJI0NIaIh
MOBEPXHOCTH), UCTOJIb3Ysl U3yYCHHbIE (DOPMYJIIBI U METO/IBI;

P13 ymeHnue omepupoBaTh MOHATHIMH: HPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKASIPHOE IPOU3BEACHHE, YrOJ MEXAY BEKTOPaMU,
CyMMa BEKTOpOB, ITPOU3BEICHNE BEKTOPA HA YUCJIO; HAXOAUTh C TIOMOIIbIO N3YYEHHBIX (GOpMYI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMH;

P14 ymenue BbIOMpATh MOAXOIAIINN U3YYCHHBI METOJ JIJIsl PEIICHHS 3aJa4yM, paclio3HaBaTh
MaTeMaTHuecKue (pakThl 1 MaTeMaTHYeCKHe MOJEIU B MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX,
B MCKYCCTBE; YMEHHUE IIPUBOJUTh IIPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

JUYHOCTHBIX Pe3yJbTATOB BOCIIUTAHMS

JIPBS — 3aHuUMamOmUi aKTUBHYIO TPaXJAAaHCKYIO TIO3WIUIO U30HMparens, BOJOHTEPA,
OOIIIECTBEHHOT'O ACATEIIS,
JIBP7 — oOcCO3HalOmuid NOPHOPUTETHYID UEHHOCTh JIMYHOCTH YEJIOBEKA;  YBaXKarOIIMI

COOCTBEHHYIO M YY)XKYI0 YHMKAJBbHOCTh B Pa3IMYHBIX CUTyallMsX, BO BceX (opMax U BUAAX
JIEATEIbHOCTH;

JIBP22 — ocymiecTBisATh MOUCK, aHATU3 M MHTEPIpETAliio MH(pOpMaIuK, HEOOXO0AUMON JIs
BBITNIOJTHEHUS 33/1a4 MPOo(deCCHOHATbHON e TeIbHOCTH;

JIBP25 — paboTarh B KOJUIEKTUBE U KOMaHJe, 3((HEeKTUBHO B3aMMOAECHCTBOBATH C KOJUIETaAMH,
PYKOBOJICTBOM, KIINEHTAMM;

JIBP30 — rOTOBBIi K OOIIEHHWI0O W B3aMMOJCHCTBHIO C JIOJbMH pa3HOTO CcTaTyca M B
MHOT000pa3HbIX 00cTosITENbCTBAX. [lOHMMAIOMUK CYIIHOCT, HPAaBCTBEHHBIX KAaueCTB M YepT
XapakTepa OKPYXKAIOIIUX JIIOAEH M, CIEJOBATEIIbHO, YMEIOLIUNA HAXOAUTb WHIUBUIYAJIBHBIN
MOAXO0J K KaXJOMY KIIMEHTY;



JIBP34 — nposBisTh JOOPOKENATENBHOCTh K OKPYXKAIOIIUM, JETHUKATHOCTh, YyBCTBO TaKTa U
TOTOBHOCTB OKa3aTh yCIYTy Ka)KJOMY KTO B HEW HY>KIAETCsL.

B xozne uzydeHus coaepkaHusi, MpeyCMOTPEHHOTO HACTOsAIIEH paboueli mporpaMMoi,
CTYJIEHTBl TIPHUCTYMAIOT K OCBOCHHUIO CIEAYIOHNMX OOmMX U NpodecCHOHAILHBIX
KOMIIETeHIIN:

OK1. Beibupatb criocoOsI pemeHus 3aaad npopecCuOHaIbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;

OK?2. Vcnonb30BaTh COBPEMEHHBIEC CPEJICTBA MOUCKA, aHAIN3a M MHTEPIPETalui HHPOpMAaLnH,
U MH(OpPMAIIMOHHBIE TEXHOJIOTUHU J1JIS BBIIOJIHEHUS 33134 NPO(eCcCHOHAIBHON JesITeIbHOCTH;
OK3. I[InaHupoBaTh M peaJM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE M JHYHOCTHOE
pasBUTHE, NPEANPUHUMATEIIBLCKYIO JEATEILHOCTh B NPOQEecCHOHANbHON cdepe, NCIOoab30BaTh
3HaHUS M0 (PUHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLUX;

OK4. DddhexTuBHO B3aMMOICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaH/IE;

OKS. OcymecTBiTh YCTHYIO U INHUCBMEHHYIO KOMMYHHUKALIMIO HAa TOCYJAapCTBEHHOM S3BIKE
Poccuiickoii @eneparuy ¢ yueToM 0COOCHHOCTEN COLUAIBHOTO U KYJIbTYPHOIO KOHTEKCTA;
OK6. IIposBisaTh IpaxAaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJMIIMOHHBIX OOILIEUEIOBEUYECKUX LIEHHOCTEH, B TOM YHUCIE C y4eTOM
rapMOHHM3allUU MEXKHALMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIICHUN, NPUMEHSATh CTaHAAPThI
AHTUKOPPYIILIMOHHOTO OBEJICHHUS;

OK?7. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOMICH Cpelbl, pecypcocOepereHHI0o, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMaTa, HPUHLUNBI OepexIIMBOr0 IMPOU3BOACTBA, 3(PPEKTHUBHO
JICHCTBOBATH B UPE3BBIYANHBIX CUTYyalUsX.

IIK1.4. OmpenensiTh TEXHUYECKOE COCTOSHUE XOJOBOM 4YaCTH M MEXAHU3MOB YIPABICHUS
aBTOMOOMIIEH.
ITIK1.5. BoisiBnsaTh nedexThl Ky30BOB, KaOUH U IUIaT(HOPM.



CUHXPOHM3ALUA JUYHOCTHBIX, METAIIPEIMETHBIX U IIPE/IMETHbBIX PE3YJIbTATOB C OBLLIUMHU U

MMPO®ECCHUOHAJIBHBIMU KOMIIETEHIHUAMMU

O6mue u Ilnanupyemblie pe3yabTaThbl
npogeccuoHaJIbHbIE
KOMIeTeHHn JIMYHOCTHBIE, MeTanpeIMeTHbIe IpenmerHbie
OKl1 JI19-J121, MIT2-MI17, MII9-MII13, JIBP22 [1P1-11P14
OK2 J126-J128, MI114-MII18, JIBP22 [1P5, I1P6, T1P11
OK3 JI11-J114, MI126-MI129, MII31-MI135, JIBP30, I1P3, ITP10, TTP13
JIBP34
OK4 J122, J128, MI122-MI125, MI136-MII38, JIBP25 ITP1-11P14
OK5 JI15-J118, MIT19-MI121, JIBP30 [1P7, I1P9, 11P14

OK6

JI1-J110, MII8, JIPB34

TIPS, ITP13, TIP14




OK7 J123, 7125, MIT11, MII30, JIPB7 T1P4, TTP11, TTP12
TK1.4. J119, J120, MIT1-MTI6, MII8, MIT11, MIT12, T1P10, TTP12
JIPB22, JIPB34
TK1.5. J119, J120, MIT1-MII6, MIT11, MIT12, T1P10, TIP12

JIPB22, JIPB34




1.4. O0bem 00611€00pa30BaATEIBLHOIO NIPEIMETa U BUAbI Y4eOHOIi padoThI

Bun yueOHo# padoThl O0bem yacoB
Bcero 1 2
Kypc KYpc¢
O6beM 00pa3oBaTeIbHOW MPOrpaMmbl (BCero) 340 234 106
CymmapHasi Harpy3ka BO  B3aMMOJEWCTBHH € 340 234 106

npenojaasaresieM (Bcero)

B TOM 4YHCJIC

TEOPETHUYECKUE 3aHITHS 262 192 70
MPAKTUYECKHUE 3aHATHS 66 36 30
KOHTPOJIbHBIE paOOTHI 12 6 6
U3 HUX B JOpME NMPAKTUYECKON MMOATOTOBKU 20 10 10
npodeccnoHaTbEHO-OPHEHTHPOBAHHOE COICPKAHIE 20 10 10
IIpomexyTouHas aTTeCTALMSA 6 6

IIpomexyTounas arrectaums B popme IK3aMeHa




2. TemaTH4eCcKHUil IJIAH U coJep:kaHue 001eo0pa3oBaTebHOro npeamera «MaremaTuka

HaumenoBanme pa3jaesioB O0BbeM
Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHble U MPaKTHYeCKHe PadoThl Mpumeyanue
U TeM 4acoB
1 2 3 4
OcHoBHOe conep:kaHue
Paznen 1. IloBTopeHue 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1. Coneprxkanne yueOHOro Matepuasia
ens u 3a1aud | bazoBple 3HAaHUS W YMEHHS 10 MaTeMaTHKe B TNPOPECCHOHATBHOH U B
MaTeMaTUKH IIPH | TIOBCETHEBHOU JIEATEILHOCTH.
OCBOEHHH Ipodeccun Komb6unnpoBanHoe 3anstue 2 OK1, OK2, OK3,
Tema 1.2. Copep:xanue yueOHOTo MaTepuana OK4, OK5, OKS6,
Yucna wu  Bbruucienus. | JleiicTBus Hall OJOKHUTEIBHBIMUA U OTPULIATEIILHBIME YHCIIAMH, OOBIKHOBEHHBIMH U OK7,
Bripaxenus U | IECATUYHBIMH JAPOOSIMHU. MK1.4.,
npeobpazoBaHus JleiicTBUs co cTeneHsaMHU, GOPMYJIbl COKPAIIEHHOTO YMHOKEHUS. 2 MK1.5.
KomOunupoBanHoe 3aHsTHe
Tema 1.3. IIpogpeccuonanvro-opuenmuposanHoe cooepicanue B dopme
I'eomeTpus Ha TUIOCKOCTH | Bubl INIOCKUX QUTYP U UX TIJIOUIAb. MPaKTUYECKON
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCe€ T€OMETPUU Ha MIIOCKOCTH 2 IOrOTOBKH
Tema 1.4. Ilpakmuueckue 3anamus
[IponieHTHBIE BBIYUCICHUS
ITpocTbie MpOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCICHUS. CII0XKHbIE TPOIICHTHI 4

Tema 1.5.

Hpakmuqecme 3anamue




YpaBHEHUs U HEPABEHCTBA

JIuneitHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIC YpaBHEHNS U HEPABEHCTBA

2
Tema 1.6. Coneprxkanne yueOHOr0 MaTepuaia
Cucrembl ypaBHeHMM H | CriocoOBI pelIeHUs] CUCTeM JIMHCHHBIX ypaBHeHUU. [ToHsTHs: Marpuma 2x2 u 3x3,
HEPaBEHCTB onpenenutenb Marpulbl. Merox I'aycca. Cuctembl HEJIWHEWHBIX ypaBHEHUH. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHsTue
Tewma 1.7. Copepxanne yaeOHOTo MaTepuana
BxoHOM KOHTPOJIb Brruucnenuss u mpeoOpa3oBaHus. YpaBHEHHS M HEpPAaBEHCTBA. | eoMeTpus Ha
IJIOCKOCTH 2
Konmponvnas paboma Nel
Paznen 2 Ilpsimble H 20
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Copep:xanue yueOHOT0o MaTepuana
OcHoBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMas, IUIOCKOCTD, OK1, OK3, OK4,
CTEPEOMETPUH. npoctpanctBo). OCHOBHbIE  akCMOMBI  cTepeomerpuu.  Ilepecekaromuecs, 2 OK7,
PacnonoxxeHne mpsMBIX M | IapajulelbHBIE W CKpeIIMBaroIMecs  npsmble. [Ipu3Hak W CBOKMCTBO [1K1.4.,
IIJIOCKOCTEN CKpEIMBAIOINXCS NPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. [IK1.5.
Komb6unnpoBanHoe 3aHsaTHE
Tema 2.2. Copepxanne yueOHOTO MaTepuana
[TapamiensHoCTh TpAMBIX, | [lapannensHble mpsiMas U TuiockocTh. Ompenenenue. I[lpusnak. CBoiictBa (c
OpsAMOM M IUIOCKOCTH, | ToKazatenscTBOM). [lapamnensable iockoctu. Onpenenenue. [Ipusnak. ColicTBa
IIJIOCKOCTEN (c noxazarenbcTBoM). Terpasap u ero snemeHThl. [lapamnenenunen u ero
snemMeHThl. CBOWCTBA MMPOTUBOIIOJIOKHBIX TPaHEH U JUaroHajel mapasuiesienurnea. 6
[Toctpoenue ceuenunii. Pemenre 3amay.
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaa




[IepnieHqUKyYISAPHOCTD
IPSIMBIX, IPSIMOMN U
IIOCKOCTH, TNIOCKOCTEH

Ilepnenpukynsapusle npsmsele. llapamnensHbele npsiMble, NEPHECHAUKYISAPHBIE K

mIockocTy.  [Ipu3Hak  NEpHNEHIUKYISIPHOCTH  IPSAMOM M IUIOCKOCTH.

JlokasarenbcTBo. Ilepnenaukyisp u HakiOHHas. llepneHauKyIApHbBIE IOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IUIOCKOCTEN. Jl0Ka3aTenbeTBo.

Paccrosinust B mpocTpaHCcTBe 4
Komb6unupoBanHoe 3ansrue
Tema 2.4. Copepxanne yaeOHOTo MaTepuana
T M Tpex v
copema 0 pe Teopema o0 Tpex neprneHauKymsapax. Jloka3aTenbCTBO. YToJI MEXAy IpsAMON U
MIePIICHINKYIISIpax 4
CPHCHIMKYIApA IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSMHU
KomOunupoBanHoe 3aHsTHE
Tema 2.5. IIpogheccuonanvro-opuenmuposannoe cooepaicarie B dopme
[TapannenbHsbie, Akcuombl  ctepeoMeTpud. llepneHAMKYISIPHOCT, TOPSIMOW U IJIOCKOCTH, NPaKTHYECKO
NEepIeHIUKYIISpHbIE, napayienbHOCTb JIBYX MPSIMBIX, HEePIEeHIUKYISIPHBIX IJIOCKOCTH, [IOACOTOBKH
CKPEIIMBAIOIIUECS MPSIMBIE | IEPIEHIUKYJISIPHOCTD TIIOCKOCTEN 2
Tewma 2.6. Coneprxkanne yueOHOro Matepuasia
Pemenwue 3anay. Ilpsmele u | PacnionoskeHue NpsMBIX U TUIOCKOCTEW B mpocTpaHcTBe. [lepneHIuKymsipHOCTh U
MJIOCKOCTH B | MapaJuieIbHOCTh MPSAMBIX U MI0CKOCTeN. CKpeluBaomuecs npsmbie 2
MIPOCTPAHCTBE Koumponvnas paboma Ne2
Pa3nen 3. Koopannarsl u 16
BEKTOPbI
Tema 3.1. Copepxanne yueOHOTO MaTepuana OK2, OK3, OK4,
JlexapToBBl KOOpAUHATHL B | J[ekapTOBBI KOOPJAWHATHI B MpOCTpaHcTBe. [IpocTeimue 3amadul B KOOPJAMHATAX. OK7.
npoctpaHcTBe. Paccrosaue | PacctosiHue MeX Iy TBYMS TOYKAMHU, KOOPIUHATHI CEPETUHBI OTPE3Ka 6

MEXIYy JBYMS TOUYKaMH.
Koopannaatel  cepeauHbl

oTpe3Ka

KomOunupoBanHoe 3aHsaTHE




Tema 3.2.

Bexkropsl B IpocTpaHCTBE.
Yroim Mexay BEKTOpaMHu.
CkassipHOE TPOM3BEICHUE

Copepxanne yaueOHOT0 MaTepuana

Bextopsl B mpocTtpaHcTBe. CIll0O)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHUE
BeKkTOpa Ha uucio. KomnnanapHeie BeKTOpbl. CKalIsIpHOE MTPOU3BEACHNUE BEKTOPOB.
PasnosxeHnne BekTopa o TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaTel BeKTOpa,

BEKTOPOB CKAJIIPHOE MPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKIY BEKTOPAMH, yroJl 6

MEXIy IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTAMH. Y PaBHEHUE IIOCKOCTH.

['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2

KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3. IIpogheccuonanvro-opuenmuposannoe cooepicanue
IIpakTuko- KoopaunatHas miockocTs. Beruucienue pacCTOSSHUM M IUIOMIAIEH HA TJIOCKOCTH. B dopme
OpPUEHTHUPOBAaHHBIE 3a1a4yd | KoauyecTBEHHBIE pacueThl 2 NPaKTHIECKOU
Ha KOOPJIMHATHOMN MOJATOTOBKHU
IJIOCKOCTH
Tewma 3.4. Coneprxkanne yueOHOro Matepuaia
Pewenne 3aj1a4. | /lekapToBbI KOOpAMHATHI B IIpocTpaHcTBe. BekTopsl B npoctpancTBe. CliokeHHEe U
Koopaunats! u BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KomriaHapHble BEKTOPHI.

CkansipHO€  TMPOM3BEACHHE BEKTOPOB. PaslokeHHWe BeKTopa IO  TpPEM

HEKOMILUIaHApHBIM BekTopaM. [Ipocreiimne 3agaun B KoopauHarax. KoopauHatsl

BEKTOpA, PACCTOSTHUE MEXKYy TOUKaMH, KOOPJUHATHI CEPEANHBI OTPE3KA, CKAIIPHOE

MPOU3BE/ICHUE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIY BEKTOPAMH, YTOJ MEXIY 2

MPSIMOM M TIOCKOCTBIO, YTOJI MEXAY MIOCKOCTIMU

Konmponvnas paboma Ne3
Paznen 4. OcHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue OK1, OK2, OK3,
bynxkuun OK4, OK3, OKe,
Tema 4.1. Copep:xanue yueOHOTo MaTepuana OK7.




Tpuronomerpuueckue
(GyHKIMU TPOU3BOIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Paguannas mepa yrua. [IoBopoT Touku BOKpYr Hadana koopauHar. OnpezneneHue
CHHYCa, KOCHHYCA, TAHI'€HCAa M KOTAHIe€HCAa. 3HAKU CHHYCA, KOCHHYCA, TAaHI€HCA U
KOTaHI'€HCa 110 YETBEPTAM. 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM
Y KOTaHT'€HCOM OJIHOTO ¥ TOT'O XK€ yria

KomMb6unnpoBanHoe 3ansrue

Tema 4.2.

OcHoBHbIE
TPUTOHOMETPUUECKUE
TOX/IECTBA.

DopMyIIbl IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue toxnaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O
U - o.. POpMyIIbl IPUBEIECHUS

KoMOuHMpoOBaHHOE 3aHATHE

Tema 4.3.
CuHyc, KOCHMHYC, TaHT'€HC
CyMMBI M Pa3HOCTH JIBYX

yTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl

IMOJIOBUHHOTI'O yTIJIa

Copep:xanue yueOHOTo MaTepuana

CymMa u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC U KOCHHYC

nBoiiHoro yrjma. ®opmynbsl monoBuHHOro yria. IIpeoOpa3oBaHus CymMMBbl

TPUTOHOMETPUYECKUX (YHKIUI B IPOU3BEIECHUE U IPOU3BEICHUS B CYMMY.
TaHIE€HC ITOJIOBUHHOTO

BrlpakeHne TpuroHomerpuyecknx (QyHKOMA depes

aprymenTa. [IpeoOpa3oBaHus MPOCTEHIIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4. Copep:xanue yueOHOTO MaTepuana

Qynkiuy, HX CBOMCTBA. | O6MACTh ONpEIENeHUsI U MHOKECTBO 3HaYeHUH (QpyHKUMHA. YETHOCTH, HEUETHOCTD,
Crioco6b1 3aJjaHus | epuoANYHOCTh yHKIMHA. CriocoObl 3ajaHus QyHKIMNA

GyHKIMHI KoMOMHHPOBAHHOE 3aHATHE

Tema 4.5. Coneprxanne yueOHOT0 MaTepuasia

Tpuronomerpuyeckue OO6nacte omnpeneneHUs M MHOXKECTBO 3HAUEHUM TPUTOHOMETPUYECKUX (PYHKLUH.

(GyHKLIMHU, MX CBOWCTBAa U
rpaduxu

YérHOoCTh, HEYETHOCTD, NEPUOIUYHOCTD TPUTOHOMETpUYecKuX GyHKuui. CBoiicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/Ip0BaHHOe 3aHATHC.

Tema 4.6.

HpaKmuquKoe 3anamue




[IpeobpazoBanue Cxarue 1 pacTshkeHHue Tpa@uKOB TPUTOHOMETPUYECKUX (YHKIIUH.

rpaduKoB [IpeoOpaszoBanue rpadKOB TPUTOHOMETPUIECKUX (PYHKITHIA

TPUTOHOMETPUUYECKHIX

byHKIII

Tema 4.7. IIpogheccuonanvro-opuenmuposannoe cooepicarie

Onucanue Vcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (DYHKIUI B NpodeccHoHaIbHBIX
IIPOM3BOJICTBEHHBIX 3aauax

IPOLIECCOB C  ITOMOILBIO
rpaduKoB PyHKIHI

Tema 4.8. Coneprxkanne yueOHOro Marepuasa
O6parnbie OO6patHbie TpuroHoMmeTpuyeckue GpyHkiun. x cBoiicTBa u rpaguku
TPUTOHOMETPHUECKUE
KoMOuHMpOBaHHOE 3aHATHE
byHKIIIN
Tema 4.9. Copep:xanue yueOHOTo MaTepuana
Tpuronomerpuyeckue YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

PemeHne TpPUrOHOMETPUYECKMX YpPAaBHEHMM OCHOBHBIX THIIOB: IIPOCTEHIIME
TPUTOHOMETPUYECKHE YPAaBHEHMs, CBOJAIIMECH K KBAJApPaTHBIM, peEIIaeMble
Pa3I0KEHUEM Ha MHOKHUTENH, ONHOPOIHBIE.

IIpocreiilre TPUroHOMETPUYECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tewma 4.10. Coneprxkanne yueOHOT0 MaTepuasia

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

TPUTOHOMETPHUECKUX KomMbOuHMpoBaHHOE 3aHsTHE

ypaBHEHUH

Tema 4.11. Coneprxanue yueOHOro MaTepuala

Pemenne 3amad. OcHoBbl | [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHHM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHI M HEPAaBEHCTB B TOM YHCJE C MCIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKITIH Konmponvnas paboma No4

B dopme
MPAaKTUYECKOU
MOJITOTOBKU




Paznen S. 8
KommiexkcHble yuciia
Tema 5.1. Copepxxanne yaeOHOTo MaTepuana
KommuiekcHbie uncna [Tonstue komiuiekcHoro yucina. ComnpskeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIeKCHOro uucina. @Dopma 3amucd  KOMIUIEKCHOTO — 4ucia 4
(reomeTpuueckasi, TpUTOHOMETpHUYEcKas, anreOpandeckas). Apudmernyeckue
JEHCTBUS C KOMILJIEKCHBIMU YHCIIaMU
KoMOuHMpoOBaHHOE 3aHATHE
Tema 5.2. Ipaxkmuueckue 3ansmus
[Tpumenenue BoimonmHenue  pacueToB € MOMOIIBIO  KOMIUIEKCHBIX — uucen. [Ipumepst
KOMIUIEKCHBIX YHUCEl MCIOJIb30BaHUS KOMIUIEKCHBIX YHCEI 4
Paznen 6. IlpousBoanas 40 OKI1, OK2, OK3,
(yHkoum, ee OK4, OK35, OKG6,
NpuMeHeHHe OK7.
Tema 6.1. Copep:xanue yueOHOT0o MaTepuana
[Monsatne  mpousBoaHOM. | OnpeseneHre YMCIOBOM MOCIeI0BaTEIbHOCTH U CIIOCOObI ee 3amaHus. CBoiicTBa
@opmysibl ¥ IpaBUiIa | YUCIOBBIX MocjenoBarenbHocTel. OmnpeneneHue mnpenena Mociael0BaTeIbHOCTH.
muddepeHIpOoBaHUS Brruucnenne  mpenmenoB  mocnenoBaTenbHocTed.  Ilpemen  dynkmumm  Ha 2
6eckoneunoctu. Ilpenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuu. 3anayd, MNOPUBOJALIME K MOHATHIO MNPOu3BOAHON. OrpeneneHue
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS IPOU3BOIHOMN
KomOunupoBaHHoe 3aHsATHE
Tema 6.2. Coneprxanue yueOHOro MaTepuaa
[IpounsBoaHbIe cyMMmEl, | @opmysl auddepenunponanus. [Ipasuna quddepenunpoBanus 6

PAa3HOCTH  MIPOU3BECACHMA,
HaCTHOTO

KomOunupoBanHoe 3aHsaTHE




Tema 6.3. Coneprxanue yueOHOro MaTepuasa

[IpousBoaHbIe Omnpenenenne ciaoxHON QyHKmH. [Ipon3BOgHAS TPUTOHOMETPUUECKUX (DYHKIIMH.
TPUTOHOMETPUYECKUX [Tpou3BoaHas COKHOU (PYHKIUU

Gynxkuuii.  Iponssonnas | KoOMOMHMPOBAHHOE 3aHSATHE

CIIOKHOHM (YHKIIUH

Tema 6.4. Coneprxkanue yueOHOT0 MaTepuasia

[Tonsitue 0

HETPEPHIBHOCTH (PYHKITUH.
Meron uHTEpBaJIOB

[Tonstue nHenpepwiBHON G(yHKIMKH. CBoiicTBa HempepblBHOW (yHKIUU. CBs3b
MEX1y HEMPEephIBHOCTHIO U AU PepeHIupyeMocThi0 (QYHKIIMU B TOUKE. AJITOPUTM
pelIeHrs HEPaBEHCTB METOI0M MHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5. Copep:xanue yueOHOT0o MaTepuana
I'eomeTrpuueckuit u | ['eomeTpuyeckuif CMbICT TPOU3BOJHOW (YHKIUHM — YIIIOBOM Kod(hduIueHT
buznyeckuit CMBICH | KacaTeNbHON K Trpaduky (GyHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
IIPOU3BOJHOU GyHKIUU. AJTOPUTM COCTAaBIICHHUS YpaBHEHHs KacaTelbHOW K rpaduky (QyHKIuH
y=f(x)
KomOunupoBanHoe 3aHsTHE
Tema 6.6. Ilpakxmuueckoe 3ansmue
Pusnyeckui cMbIch | Ou3ndeckuil (MeXaHWYEeCKUi) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTH B
MIPOU3BOTHON B | MOMEHT BpeMeHH t: v =S’ (1)
npodeccuoHaTbHBIX
3a/a4ax
Tema 6.7. Coneprxkanne yueOHOT0 MaTepuasia

MOHOTOHHOCTh (PYHKIUU.
Touku sxcTpemyma

Bospacranne u yObiBanuwe (GYHKIUHM, COOTBETCTBHUE BO3pACTaHUS W YOBIBaAHUS
¢byHKIMK 3HaKy Mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIErO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOI MPOU3BOJIHOM BBITYKJIOCTH (BOTHYTOCTH) (PyHKIIMH Ha
oTpe3ke. 3a7ayl Ha MAaKCUMyM M MHUHUMYM. [loHsATHE acHMMOTOTHI, CHOCOOBI MX
orpeieNieHusl. AJNTOpUTM HccieoBaHus (YHKIMHU M MOCTPOEHHs ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS




KoMOuHMpoBaHHOE 3aHATHE

Tema 6.8.
UccnenoBanue GyHKIHMN u

Conepxkanue yd4eOHOro MaTepHuania

HccnenoBanue QyHKIIME HA MOHOTOHHOCTB U IIOCTPOEHUE IPa(hUKOB.

MOCTpoeHue rpaduKoB 4

KomOunupoBanHoe 3aHsTHE
Tema 6.9. HaubGonwsmee u | Comepikanue ydeOHOro Marepuaia
HauMEHbIIIee 3Hayenus | HaxoxaeHue HamOOJNbIIEr0o M HAMMEHBIIETO 3HAYeHWH (YHKIHM, MOCTpOeHHE
byHKIIIN rpaMKOB MHOTOWICHOB C MCIOJIH30BAHMEM allllapaTa MaTeMAaTHYECKOTO aHaIn3a 2

KomOunupoBanHoe 3aHsTHe
Tewma 6.10. IIpogpeccuonanvro-opuenHmuposannoe cooepicanue
Haxoxnenue Haumensiiee n Hanbosnbiiee 3HaueHne pyHKIUU B dopme
ONTUMAJIBHOTO pPE3yjbTaTa 2 MIPaKTUYECKOU
C MOMOIIbIO MPOU3BOIHOM MOJITOTOBKU
B IIPAKTHUYECKHX 3a7a4ax
Tema 6.11. Coneprxanne yueOHOro Marepuasia
Pemenne 3aga4. | @opMynbl U npaBuia quddepenunponanus. MceciaenoBanue QyHKIMM ¢ TOMOIIbIO
ITponssoanas GpyHKIUH, €€ npou3BoHOM. Hanbosbiee 1 HanMeHblee 3HaueHusl (QYHKITUU 2
IpUMEHEHNE Koumponvnasa paboma Ne5
Pa3nen 7. 46 OK1, OK2, OK3,
MHOrorpaHHUKd M Teja OK4, OKS35, OKe,
BpallleHUus OK7,
Tema 7.1. Coneprxanne yueOHOT0 MaTepuasia IK1.4.,
Bepmmnbl, pebpa, rpanm | [Tonstie MHOrorpaHHuka. Ero 3jeMeHTHI: BepLIMHBI, peOpa, rpaHu. JaroHais. [IK1.5.
MHOTOIPaHHHUKA CeueHnue. Boinykiible ¥ HEBBINTYKIIbIE MHOTOTPAHHUKHU 2

KoMOuHMpoBaHHOE 3aHATHE
Tema 7.2. Coneprxanne yd4eOHOTO MaTepuasa




IIpusma, ee
COCTaBJIAIOLINE, CEYCHHE.
IIpsmass wu npaBuiIbHAs

[Tonarue nmpusmel. Ee ocHOBanus u GokoBble TpaHu. Bricota mpusmel. [Ipsimas u
HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenue

KoMOuHMpoOBaHHOE 3aHATHE

PU3MBI

Tema 7.3. Coneprxkanue yueOHOT0 MaTepuasia

[Tapannenenunen, Ky0. | [lapaienenunen, CBOMCTBa MPSIMOYTOJBHOrO mNapaienenunena, kyd. Cedenue
CeueHnue Ky0a, | kyba, mapasesnenurneaa

napasuiejenumnea KoMOuHMpoOBaHHOE 3aHATHE

Tema 7.4. Copepxanne yaeOHOT0 MaTepuana

[Mupamuna, ee | [lupamuga u ee onemeHThl. Ceuenue mnupamuisl. [lpaBunbHas nUpaMuaa.

COCTaBIISIIOLINE, CEUYCHHE.
[IpaBunbHass  mupamuja.
VYcedeHHas nupamua

YceueHHas nupaMuaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5.

Coneprxkanue yueOHOro MaTepuaia

bokoBas u nonHas | [Inomanps 60KOBOW M MOJHOW MOBEPXHOCTH IPU3MBbI, TUPAMUIbI

MIOBEPXHOCTh npu3msbl, | KoMOMHUpOBaHHOE 3aHATHE

UPAMU/IBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpus B KyOe, | CUMMeTpUsl OTHOCHUTEIBHO TOYKH, MPSIMOM, miockoctu. CuMmerpusi B Kyoe,
napajuleJenunene, napajuleJienunesie, npusMe, upamMmuie

IpU3Me, pamMue

KomOunupoBanHoe 3aHsTHe

Tema 7.7.
IIpumepel cumMeTpuil B
npodeccuu

IIpogpeccuonanvrno-opuenmuposannoe cooepicaniue

Cummerpus B IpUpo/JIe, ApXUTEKTYpE, TEXHUKE, B ObITY

Tema 7.8.

[IpaBunbHBIE
MHOTOTpaHHMKH, ux
CBOMCTBa

Hpakmuttecxoe 3anamue

IlonsTue IMMPaBUJIBHOT'O MHOTOI'paHHUKA. CBoiicTBa IMPpaBUJIbBHBIX MHOTOI'PaHHUKOB

B ¢opme
[IPaKTUYECKOU
MOJTOTOBKH




Tema 7.9.
Humnap, ero
cocraBirtronie. CeueHue

Copepxanne yaueOHOT0 MaTepuana

Hunuuap u ero snementsl. CedeHue NUIUHAPA (MapauIeIbHOE OCHOBAHUIO U OCH).
PassepTka nunmuHapa

UUIMHIpa Komb6unupoBanHoe 3ansrue
Tema 7.10. IIpogheccuonanvro-opuenmuposannoe cooepicarie
Konyec, ¢ro | Konyc u ero »nanemenTtel. CeueHue KoHyca (IapajUleIbHOE OCHOBAHHUIO M

cocraBiitronie. CeueHue

IIPOXOJIslIee Yepe3 BEPIIMHY), KOHUYECKUE ceueHus. PazBepTka KoHyca

KOHyca

Tema 7.11. Coneprxkanue yueOHOT0 MaTepuasia

VYceueHHbI KOHYC. | YceueHHbIl KoHYC. Ero obpasytomias u Beicota. CedeHrne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHYcCa

Tema 7.12. Coneprxkanne yueOHOro Matepuasia

lap u cdepa, ux ceueHus

ap u cdepa. Bzaumuoe pacronokenue cdepsl U miockoctu. CeueHue mapa,
cdepsl

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.13.

ITouste 00 0OBEME Tena.
OTHolIEHHE 00BEMOB
MOJOOHBIX TEN

Copep:xanue yueOHOT0o MaTepuana

[Tonsitue 06 oOveme Tenma. OObeM Kyda M TPSIMOYTOJBHOTO MapajuieNienurea.
O6bem mnpusmbl u  wMHApa. OTHOHIEHHE O0BEMOB MOJOOHBIX — TEIl.
I'eomeTpuueckuii cMbICa ONpenenuTens 3-ro nopsaka

KomOunupoBanHoe 3aHsTHe

Tema 7.14.
O0BEMBI u IJIOIAaN
MOBEPXHOCTEN TeI

Copepxanne yueOHOTO MaTepuana

O6bemMbl mupamuabl 1 kKoHyca. O0bem mapa. [Tnomaau nosepxHocrei Ten

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.15.

KomOunanmun
MHOTOTPAaHHUKOB W  Tel
BpaIieHus

HpaKmuquKue 3AHAMUA

KoM0OuHanuu reomeTpuieckux Tel

B dopme
MPAaKTUYECKOU
MOJITOTOBKU




Tema 7.16.

Hpakmultecmte 3AHAMUA

I'eomerpuueckue Hcnonb3oBaHne KOMOWHAIMKM MHOTOTPAHHWKOB WM TN BPAIICHHS B IMPAKTUKO- 4
KOMOMHAIINY HA IPAaKTUKE | OPHEHTHPOBAHHBIX 3aadax
Tema 7.17. Coneprxkanne yueOHOr0 MaTepuaia
Pemenue 3afa4. | OOBEeMbI U TUIOIIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPALLICHUS
Mmuororpanauku U Te€na | Kowmpoavras paboma No6 2
BpallleHus
Pa3nen 8. 14
IlepBooOpa3nasn
byuxkuum, ee
npUMeHeHHne OK1, OK2, OK3,
Tema 8.1. Coneprxanue yueOHOro Marepuasia OK4, OKS35, OKae,
IlepBooOpa3nas ¢yHkuuu. | 3aga4a 0 BOCCTAHOBJIEHHM 3aKOHA IBMOKCHHS 110 M3BECTHOM CKOpocTH. IloHsTHe OK?7.
[IpaBuna HaXOXKJICHUA | nHTerpupoBaHus. O3HAKOMJICHHE C TOHSATHEM HHTETpaja U IMEepBOOOPa3HON ist
epBOOOPA3HBIX ¢bynkun y=f(x). Pemenue 3amauy Ha CBA3b MEpBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUMCIICHHE TMEepBOOOpa3HON s AaHHOM ¢yHkumu. Tabmuna Qopmyn s
HaXO0XXJICHUs epBOOOpa3HbIX. M3yueHue npasuiia BEIYMCICHNUS IEPBOOOPA3HOI 2
KomM0uHMpoBaHHOE 3aHsTHE
Tewma 8.2. Coneprxanne yueOHOT0 MaTepuasia
[Inomans KpUBONMHEMHOM | 3ajauM, NPUBOAAILIME K MOHSATHIO ONPEIENCHHOTO HMHTErpaja — O BbIYUCICHUH
Tpaneuuu. @®opmyina | IUIOMAAX  KPUBOJIMHEWHOW Tpamenuu, O IepeMelieHud Touku. IloHsTue
Herorona — Jleii6Huna ONpENEIEHHOT0  HMHTErpaa. ['eomerpuueckuii u  QuU3MUECKU  cMBICT
ornpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHuna 4

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 8.3.
Heonpenenennsrit u

Conepxkanue yaeOHOro MaTepuania

IlousTue HEOMPECACIICHHOI'O NHTETpajia




ornpeneneHHbId HHTErpansl | KomOuHupoBaHHOE 3aHATHE 2

Tema 8.4. Copepxanne yaeOHOT0 MaTepuana

[lonsTue 00 | l'eoMeTpUYECKHIA CMBICIT OTPEIEIEHHOTO HHTErpaia

ONpEACICHHOM HHTErpaie KOM6HHHp0BaHHoe 3aHATHE 2

KaK IUIOILAAN

KPUBOJIMHEHHOW Tparenuu

Tema 8.5. Ipogpeccuonanvrno-opueHmuposannoe cooepicanue

OnpenencHublii uHTErpain | ['eomMeTpuueckuii CcMbICH ompeneneHHoro uHrerpaia. ®opmymna HeioToHa - B dopme

B )KM3HU JIeiiOHuULA. 2 HPaKTHIECKOH
Pemrenue 3agay Ha IpUMEHEHNE WHTETpaja sl BEIYUCICHUS (PU3MUECKUX BEITMUNH HOArOTOBKHA
U IIomageu

Tema 8.6. Coneprxanue yueOHOro Marepuasia

Pewenne 3aga4. | [lepooOpasnas pynkun. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee mpumenenue

I[lepsooOpasnas dynkuun, | Kowmponvhas paboma Ne7 2

ee IpUMEHEeHue

Pasznean 9. 18

Crenenn " KOPHH.

Crenennas pynkous

Tema 9.1. Coneprxkanne yueOHOT0 MaTepuasia

Crenennas  QyHKUUA, €€ | [TousTe KOPHS N-Oil CTENEHH U3 AeiicTBUTeNbHOro uncna. Oynkmun ¥ = ¥X  px

CBOJCTBA cBoiicTBa u rpaguku. CBOHCTBa KOPHS N-0lf CTENEHH OK1, OK2, OK3,
KomM0uHMpoBaHHOE 3aHsTHE 4 OK4, OKS, OK7

Tema 9.2. Coneprxanne yueOHOT0 MaTepuasia

[IpeobpazoBanue ITpeoOpa3oBanue UppaLMOHATBHBIX BBIPaKEHHIH

BBIDAKEHUN C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSITHE 4

Ol CTETICHU

Tema 9.3. Coneprxanue yueOHOro MaTepuaa




CpoiictBa  crenenun ¢ | [lonarue cremeHu ¢ M0OBIM palMOHATIBHBIM NoOKa3areneM. CreneHHble (yHKIINH,
palOHAIBHBIM UX CBOICTBa U rpaduku
JEUCTBUTEILHBIM KoMOuHMpoOBaHHOE 3aHATHE 2
NOKa3aTeNsIMU
Tema 9.4. Coneprxkanue yueOHOT0 MaTepuasia
Pemenue PaBHOCHJIBHOCTP HMppalMOHAIBHBIX YpPAaBHEHUH U HEpaBEeHCTB. Meronsl HX
UPPALMOHATIBHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPaBHCHUH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 6
Tema 9.5. Copepxanne yaeOHOT0 MaTepuana
Crenenu u KOpHHU. | OmnpeneneHue creneHHor ¢yHkuuu. Vcmonb3oBaHWe ee CBONCTB NpU PEIIeHUU
CrenenHast GyHKIIHS YpaBHEHUH U HEPABEHCTB 2
Konmponvnas paboma Ne§
Paszaen 10. 18
IHoka3aTenbHast
byHKIun
Tewma 10.1. Coneprxanue yueOHOro Marepuasia
ITokaszarenpHasd GyHkuus, | CTeneHb ¢ TPOM3BOJIBHBIM  JICHCTBUTENBHBIM  IMOKa3areneM. OrnpeneneHue
€e CBOMCTBA MIOKa3aTeIbHOW (YHKIMM, €€ CBONCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
noka3zaTenbHOM (yHKIMU. PenieHue moka3aTenbHBIX YpaBHEHUH (DyHKIIMOHAJIBHO-
OK1, OK2, OK3
rpaguYecKuM METOJI0M 4 ’ ’ ’
OK4, OKS5, OK7
KomOunupoBaHHoe 3aHsATHE
Tema 10.2. Ilpaxmuueckue 3ansmust
Pemienne mnoxasartenbHbIX | PemeHne 1moka3aTeNbHBIX  YPaBHEHWH METOJOM YpaBHUBaHHS —IOKa3aTesei,
YPaBHEHMH U HEPABEHCTB | METOJOM BBEJCHHSI HOBOW IEpPEeMEHHON, ()YHKIIMOHAIBHO-TPAPUIECKUM METOIOM.
Pemenne nokasarenbHbIX HEPABEHCTB 8

Tema 10.3.

Copep:xanne yueOHOTO MaTepuana




CucreMbl IOKa3aTelbHBIX

PemreHne cucreM nokasaTenbHbIX YPaBHEHUN

YpaBHEHUU KomOunupoBanHoe 3aHsTHe 4
Tema 10.4. Coneprxkanne yueOHOr0 MaTepuaia
Pemenune 3aja4. | Pemienre mnoka3aTenbHBIX YpPaBHEHUH METOAOM YypaBHMBAaHHUS IOKa3aTelnel Hu
IToxasarenpHas QyHKIMA | METOIOM BBEICHUS HOBOM IEpEeMEHHOMN. PelieHne nokazaTenbHbIX HEPABEHCTB

Koumponvnas paboma Ne9 2
Paznen 11. Jlorapu¢gmsl. 30
Jlorapudpmmnueckast
byHKIun
Tema 11.1. Copep:xanue yueOHOTo MaTepuana
Jlorapudpm yucia. | Jlorapudm uncia. JlecITHUHBIN U HATYpaTbHBIN JIorapu(Mbl, 9UCIO €
JecaTuunplii 1 | KoMOMHHpPOBAaHHOE 3aHSATHE
HaTypaJIbHbIHN JIorapuMsl, 4
YHCIIO €
Tema 11.2. Copep:xanue yueOHOTo MaTepuana OK1, OK2,
CroiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuMHUPOBAHUSL. OK3, OK4,
Onepanus KomOunupoBaHHoe 3aHsATHE 6 OKS3, OK7.
JorapupMUpPOBaHUS
Tema 11.3. Coneprxanne yueOHOT0 MaTepuasia
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
¢byHKIMS, ee CBOMCTBa KomM0OuHMpoBaHHOE 3aHsTHE 4
Tema 11.4. Coneprxanue yueOHOro MaTepuaa
Pemenue ITonsTe norapudmudeckoro ypaBHeHHsa. Onepanus NOTEHIMPOBaHUS. Tpu
JIOTapUMUYECKHIX OCHOBHBIX METOJIa PEIICHUS JIOrapu(pMUUECKUX YypaBHEHMH: (YHKIMOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatuyeckuil, METOJ MOTCHIMPOBAHHS, METOJ BBEJICHHS HOBOH IEPEMEHHOI.

8

Jlorapudmuueckre HepaBeHCTBA

KomOunupoBanHoe 3aHsaTHE




Tema 11.5. Coneprxanue yueOHOro MaTepuasa
Cucremsl AJNTOPUTM pELICHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapupMHUECKUX
JOTapuPMHUECKUX YPaBHEHUI U HEPABEHCTB
yYpaBHEHUU Komb6unupoBanHoe 3ansrue 2
Tema 11.6. Ilpakxmuueckue 3ansamus
Jlorapugmsl B npupoae u
TEXHHUKE
[Ipumenenne norapudma. Jlorapupmuueckas cnupans B npupoge. Ee 4
MaTeMaTHYeCKUE CBOMCTBA
Tema 11.7. Copep:xanue yueOHOro MaTepuana
Pemenue 3agad. | Jlorapudmuueckas  ¢ynkuua. Pemenne — mpocTedmmx  morapupMHUUEcKHX
Jlorapugmsl. ypaBHEHUH 2
Jlorapudmuueckas Konmponvnasn paboma Nel()
byHKIIS
Paszgen 12. 10
MHo:xecTBa. JJIeMEHTHI
Teopum rpagos
Tema 12.1. Coneprxanue yueOHOro MaTepuaa
MHoxecTBa [Tonstue MuoxectBa. [lonMHokecTBO. Oniepaniv ¢ MHOKECTBaMU
KomOunupoBanHoe 3aHsTHe 2
Tema 12.2. IIpakmuueckoe 3anamue
Onepannu ¢ MHOKECTBaMHU
Onepanuu ¢ MHOXecCTBaMU. Pelenne npukiaaHbIxX 3a1a4 2
Tema 12.3. Ilpaxmuueckue 3ansamust
I'pacsr [Tonsitue rpada. Ces3Hbli rpad, qepeBo, HUKI rpad Ha TIOCKOCTH 4
Tema 12.4. Coneprxanue yueOHOro MaTepuasa
Pemenne 3agad. | Onepauuu ¢ MHOXecTBaMHM. OIKCaHUE pEaJbHBIX CHUTyallud C IIOMOIIBIO




MmuoxectBa, ['padpl u ux

MHOXkecTB. [Ipumenenue rpados k perieHuto 3aaay

MIPUMEHEHUE Konmponvnas paboma Nel I 2
Pazmen 13. DJjeMeHTHI 26 OK1, OK2,
KOMOMHATOPUKH, OK3, OK4,
CTATUCTUKH HW TEOPUM OKS5, OK7.
BeposTHOCTEH
Tema 13.1. Coneprxanue yueOHOTro MaTepuasa
OcHoBHbIE noHsATHs | [lepectaHOBKH, pa3MeLIEHUS], COUETAHUS.
KOMOMHATOPUKHU 4

KoMb6unmnpoBanHoe 3aHsTHE.
Tema 13.2. Copepxanue yueOHOT0o MaTepuana
Co0pbiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTU CYMMBbI
coObiTusA.  ClIOKEHHE M | COOBITHH. Y CIIOBHAsI BEPOSITHOCTh. 3aBHCUMbIE M HE3aBUCHMbIE COOBITHS. Teopembl
YMHOKEHUE BEPOATHOCTEN | O BEPOSITHOCTU MPOHU3BEICHUS COOBITHIA.

4

KoMOuHMpOBaHHOE 3aHATHE
Tema 13.3. Ilpaxmuueckue 3ansamust
BeposiTHOCTB B
npodeccuoHaTbHBIX 4
3aaadax OTHOocHTeNbHAST YacTOTa COOBITUS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTUYECKOE

ornpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITUS
Tema 13.4. Coneprxanne yueOHOT0 MaTepuasia
HuckperHas  ciydaiHas | Bunel cinyuaiieix BennuuH. OrnpeniesieHue AMCKPETHOM ClIy4ailHOW BEJIWYMHBI.
BEJIMYMHA, 3aKO0H €¢ | 3aKOH pacHpeleNeHus JUCKPETHOM CllydallHOM BenuuuHbl. Ee uucioBble
pacnpeneneHus XapaKTepUCTUKHU 4

KomOunupoBanHoe 3aHsaTHE
Tema 13.5. Coneprxanne yueOHOTO MaTeprasa

3amjaun MaTeMaTHYECKOU
CTATUCTUKHU

BapI/IaI_[I/IOHHHﬁ pAan. Ilonuron wyactoT u TUCTOT'paMMma. CratucTudeckue
XAapPaKTCPUCTUKHU pAaa Ha6J’IIOI[aeMBIX JaHHBIX




KoMOuHMpoBaHHOE 3aHATHE

4
Tewma 13.6. IIpogpeccuonanvruo-opueHmuposanHoe cooepicanue
CocraBnenue Tabmuu u | [lepBuuHas 00pabOTKa CTaTHCTUYECKHUX JaHHBIX. [ padudeckoe uX mpeacTaBicHHe. B dopme
JarpaMM Ha IPaKTHKe HaxoxxaeHue cpeHUX XapaKTepUCTHK, HaOII0JaeMbIX JaHHBIX 2 IPaKTUYECKON
IOJrOTOBKH

Tewma 13.7. Coneprxkanne yueOHOro Marepuasa
Pemenne 3a1a4. | DneMeHThl KoMOMHaTOpuKu. CoOObITHE, BEpPOSTHOCTH COObITHA. CloXeHue Hu
OeMeHThI YMHOXEHHE BEpOSITHOCTEH
KOMOWHATOPUKH, Koumponvnasa paboma Nel?2 4
CTAaTUCTUKM U  TEOpHUHU
BEPOSITHOCTEN
Paznen 14. YpaBHeHusi u 28 OK1, OK2, OK3,
HEPaBEHCTBA OK4, OKS5, OK®6,
Tewma 14.1. Coneprxkanne yueOHOT0 MaTepuasia OK?7.
PaBHOCHIBHOCTD PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPAaBHEHMH M HEPAaBEHCTB. | paBHOCWIBHBIX MEPEXOAax B YpaBHEHUSAX M HepaBeHcTBax. OOmme MeTojbl
OO1mue METOBI PEIIEHNsT | pelIeHHs] YPaBHEHHIA: Mepexo] OT paBeHCTBa (DYHKIMH K PABEHCTBY apryMEHTOB 4

IUIT MOHOTOHHBIX (DYHKIIMH, METOJI PA3JIOKEHUSI HA MHOKHUTENH, METOJ BBEICHUS

HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpaduIeCKUil METO/

KomM0uHnpoBaHHoE 3aHsTHE
Tema 14.2. Coneprxanue yueOHOro MaTepuaa
I'paduueckuit MeToA | O6mmue MeTo bl pelIeHUs] HEPABEHCTB: MePeXo/] OT CPAaBHEHMS 3HAUYEHUHN (yHKUIMN
peleHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYEHWH apryMeHTOB [UIi MOHOTOHHBIX (YHKIMH, METoA
HEPaBEHCTB MHTEPBaJIOB, (pyHKUMOHANBHO-Tpaduueckuil Mmeto. ['padruyeckuit Mmetoa peumeHus

ypaBHEHUH U HEPABEHCTB 4




KoMOuHMpoBaHHOE 3aHATHE

Tema 14.3.
YpaBHEHMs U HEPABEHCTBA

Conepxkanue yd4eOHOro MaTepHuania

Onpenenenne Moxayns. Packpeitne mopyns 1o omnpenenenuto. IIpocreitmme

C MOZyJIEM YPaBHEHHs M HEPABEHCTBA ¢ MoAyieM. [IpuMeHeHne paBHOCUIIBHBIX EPEXOJOB B

OIIPECICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOYJIEM 4

KomOuHupoBaHHoe 3aHsTHE
Tema 14.4. Coneprxkanne yueOHOT0o MaTepuasia
VYpaBHEHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiine ypaBHEHHS U HEPABEHCTBA C TapaMETPOM
C mapameTpaMu KomOunupoBanHoe 3aHsTue 6
Tema 14.5. IIpogheccuonanvro-opuenmuposannoe cooepaicarue B¢

opMme
CocraBnenue u pemeHue | PereHue TEKCTOBBIX 3a/1au POPECCHOHATIBHOTO COICPIKAHUS 2 P .
MIPaKTUYECKOU
npodecCHOHATBHBIX 3ajau
. IOATOTOBKHU

C TIOMOILBIO YPABHEHUM
Tewma 14.6. Ilpaxmuueckoe 3ansmue
Pewenne 3aja4. | OOmme MEeTObl PEeUIeHNUs YpaBHEHHA. YPaBHEHUS ¥ HEPaBEHCTBA C MOJIYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MMapaMeTpaMu 2
IIpome:xkyTouyHast aTTecTanus (3K3aMeH) 6

Bcero:

340




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
ITPEJIMETA

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus nporpaMMel rpeamera TpedyeT Hau4us yaeOHOTro KabuHeTa MaTeMaTHKY.
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMILIEKT 3JICKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX PadoT;

- Tpo(e€CCHOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS,

- MaTepHalIbl HK3aMeHa.

TexHu4eckue cpecTBa O0yUCHUS:

- UHTEpaKTUBHAS JJOCKa;

- IPOEKTOP;

- KOMIIBIOTEp € JuneH3noHHbM [10.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

OcHOBHbIE HCTOYHHKH:

1. Matemaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHaiu3a, reomerpus. Anrebpa u
Hayaja Matematnyeckoro ananusa. 10-11 knacc. Anumos 111 A., Koasarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsenienue, 2022.

2. Maremartuka: anredpa ¥ Hayajla MaTEMAaTUYECKOr0 aHaiu3a, reomeTpusd. ['eomerpus.
10-11 xmacc. Atanacsa JI.C., byryzoB B.®., Kagomuer C.b. u apyrue. - M: IIpocBemienue,
2022.

3. Martemaruka: anrebpa W Havajga MaTeMaTU4YeCKOro aHanusa, reomerpus. 10-11
KJlacchl. Anredpa u Havaja MaTeMaruyeckoro aHanusa. B 2 u. Yacte 1: YuyeOHuk nis yyamumxcs
o0Opa3oBaTenbHbIX Oopranu3anuii (6a3oBslii ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK 1)1 ydauxcs o0pa3oBaTenbHbIX OpraHu3anuii (6a3oBbiit ypoBeHb) Mopakosuy A.T.
u Apyrue; noa penakuueid Mopakosuua A.I'. - M: Muemo3suna, 2018.

4. Maremaruka: anreOpa M Hadaja MaTeMaTHMYECKOro aHaiu3a, reomeTpus. Anredpa u
Hayajga mareMarudeckoro aHanusza. 10 xmacc. Mypasun I'.K., Mypasuna O.B. M3garenscTBo
"IIpoceemnienue".

5. Martemaruka: anrebpa W Hayala MaTeMaTHUYECKOrO aHaiu3a, reomeTpus. Amiredpa u
Hayayia Maremarnueckoro aHanmmsa. 11 kimacc. Mypasun I'.K., Mypasuna O.B. U3narensctBo
"ITpocBenienue".

6. Matemaruka: anreOpa ¥ Hadajga MaTeMaTU4eCKOro aHanusa, reomerpus. ['eomerpusd. 10
knacc. CmupHoB B.A., CmuproBa .M. "U3parenscTBo "lIpocsemenne”.

7. Maremartuka: anredpa U Hadajla MaTeMaTHYeCKOro aHaim3a, reomerpus. ['eomerpus. 11
knacc. CmupHoB B.A., CmuproBa .M. U3natensctBo "[IpocBemenue”.

8. Maremaruka. ['eomerpus. 10 ximacc. Mepanak A.I'., Homuposckuit [[.A., ITonoHckmit
B.b., Axup M.C.; nox penakuueii ITononsckoro B.E. M3narensctBo "[Ipocsemenne”.

9. Martemaruka. 'eomerpus. 11 xmacc. Mep3msix A.I'., Homuposckuii JI.A., Tlononckuii

B.b., dAxup M.C.; nox penakuueii Ilononsckoro B.E. "U3natensctBo "[Ipoceemenue”.

I[OHOJIHI/ITGJIBHLIG HCTOYHUKH:



1. MaremaTuka: anreOpa ¥ Hayajia MaTeMaTUYECKOTO aHaIu3a, TeoMeTpus. Anredpa u Hadana
MaTemarudeckoro aHanmza. 10 ximacc. Hukonbsckuit C.M., Ilotamos M.K., Pemetnnkos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

2. Maremaruka: anreOpa U Havaja MaTeMaTHYEeCKOro aHajiu3a, reomerpus. AnreOpa u Havana
MaTeMaTtudeckoro aHanmm3a. 11 kmacc. Hukonbckuit C.M., ITotamoB M.K., Pemeraukos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

3. Maremaruka: anrebpa ¥ Hadajsa MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpms.10-11
kinacc. [ToropenoB A.B. Maremaruka: anreOpa v Hayaia MaTeMaTH4YE€CKOIO aHaIN3a, T€OMETPUS.
I'eometpus.10-11 knacc. [Horopenos A.B. - M: IIpocsemienue, 2019.

4. MaremaTtuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaiau3a, reomerpus. I'eomerpus. 10
kiacc. Anekcannpos A.Jl., Bepuep A.JL., Peokuk B.U. - M: IlpocBemenune, 2021.
5.Maremaruka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 11 kmacc.
AnekcannpoB A.Jl., Bepuep A.JL., Perxuk B.U. - M: [Ipocsemienue, 2021.

6.Maremaruka: anreOpa W Hadajla MaTeMaTHYEeCKOTo aHanu3a, reomerpus. 10 kmacc. Bephep
AL, Kapn A.Il. U3natensctBo "[IpocBemenue".

7.Maremaruka: anrebpa ¥ Hadajla MaTeMaTH4YeCKOro aHamm3a, reomeTrpust 11 kmacc. Bepuep
AJL, Kapn A.Il. U3natensctBo "[IpocBeienue".

8.Maremaruka: anreOpa ¥ Hayalla MaTeMAaTUYECKOTO aHaiu3a, reoMerpus. Anredpa ¥ Hayana
MaTeMaTUYeCcKoro aHanu3a (B 2 yactax) (B 2 vactax). 10-11 knace. Hacts 1: Mopakosuu AT,
Cemenos I1.B.; Yactes 2: Mopakosuu A.I'. u apyrue; nox pepakuuein Mopakosnua AI'. "MOILL
MHEMO3HNHA".

HNuTepHeT-pecypcesl:

1. Bcepoccuiickue wunTepHeT-onmuMnuansl. - URL: https://online-olympiad.ru / (xara
obpamenus: 12.07.2022). - TekcT: 3JIeKTPOHHBI.

2. Enunas xosmnekius uudpoBbix oOpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru_(mara ooparmenus: 08.07.2022). - TeKCT: 3J€KTPOHHBIH.

3. Nudopmannonnas cucrtema «EquHOE OKHO JOCTyIa K 00pa3oBaTelIbHBIM pecypcamy. -
URL.: http://window.edu.ru/_(mara oopaimenus: 02.07.2022). - TekcT: 3JeKTPOHHBIH.

4. Hayunast snextponnas Oubmuorexka (HDB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

5. OTkpeIThI KOIeK. Maremaruka. - URL: https://mathematics.ru / (mara oOparienus:
08.06.2022). - TekcT: IIeKTPOHHBIH.

6. [MoBTropum Matematuky. - URL: http://www.mathteachers.narod.ru / (mata obpareHus:
12.07.2022). - TekcT: 37€KTPOHHBIA.

7. CnpaBoyHUK o MaTeMaTUKe TSt IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). - Tekcr:
AJIEKTPOHHBIN.

8. Cpenusisi MaTeMmatuueckass wHTepHer mikona. - URL: http://www.bymath.net/  (mara
obpamenust: 12.07.2022). - TekCT: 2JI€KTPOHHBIH.
9. ®enepanbublii mopran «Poccuiickoe odpazoanue». - URL: http://www.edu.ru/_ (mara

obparmenusi: 02.07.2022). - TeKCT: 2JIeKTPOHHBIH.
denepanbHbIi IEHTP UHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mata obopamenus: 01.07.2022). - TekcT: 37eKTPOHHBIH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'O ITPEJIMETA

KOHTpOJIB " OLICHKA pE3YyJIbTAaTOB OCBOCHUS 06H_[606pa30BaTCJ'IBHOFO npeaMeTa OCYICCTBIIACTCA
npenoaaBarcJicM B HPOHECCC TCKYILICIO KOHTPOJIA 3HAHUH (YCTHLIﬁ OIpocC, TECTUPOBAHUC,
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http://www.elibrary.ru/
https://mathematics.ru/
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YCTHOE M NHCbMEHHOE BBINOJHEHHE 3aJaHUi M Jp.), MPOBEACHUE NMPAKTHYECKUX 3aHIATUH U
7a0opaTOpHbIX paldoT, a TakKe BBIMOJHEHUS OOYYAIOIIMMHUCS WHAMBHUIYAIbHBIX MPOEKTOB, a
TaK)Ke B XOJI€ IPOMEKYTOUHON aTTECTALlUU.

Pe3yabTarnl 00yyeHus

OcHOBHbIE NMOKA3aTe/IN OIIEeHKH pe3yJibTaTa

TIP1, MII2-MIT7,
MII9-MIT13, OK1

HCIIOJIB30BAHUE PA3JIMYHBIX METOAOB J0Ka3aTCJIbCTB,
AJIrOpUTMOB  pCHICHUA 3a4a4, aKCUOM H TCOPEM,

J0Ka3aTCIbHBIX paccyxc;LeHMﬁ B XOJI€ pCIICHHUA 3a1a4

BBIUUCIICHHE 3HAYCHUH W MpeoOpa3oBaHHE BBIPAKCHHIMA

[1P2, MIT2-MI17, CO CTemeHsAMH U Jiorapudmamu, mnpeoOpa3oBaHUS
MII9-MII13, JIPOOHO-PAIIMOHATILHBIX BRIPAKCHHUI
MII22-MII125,
MII36-MII38,
OK1, OK4
perieHne palroOHATbHBIX, UPpPALMOHATBHBIX,
ITP3, MII2-MI17, IMOKa3aTeIbHEIX, CTCIICHHBIX, norapupMUUECKUX,
MII9-MII13, MI122-MI129, TPUTOHOMETPUYECKUX YPAaBHEHHII U HEPaBEHCTB, HX
MII31-MII38, CHCTEM
OK1, OK3,
OK4
HAXOXJICHUE MPOU3BOIHBIX JJIEMEHTAPHBIX (DYHKIINH,
[1P4, MI12-MI17, UCIIONIb3Ysl CIIPAaBOYHBIE MAaTEpHAIIbl; HCCIEAOBaHUE

MII9-MIT13, MI122-MT125,

q)YHKI_II/II/I Ha MOHOTOHHOCTB, HAXO0XJICHHUC HanOOJIBIINX

MII30, MII36-MII38, U HaUMEHBUIMX 3HAa4eHUH (QYHKUMU; MpPUMEHEHHE
OK1, OK4, OK7 MIPOU3BOJHOW IIpU pELICHUU 3aJa4 Ha JIBUXKCHUE,
pellleHne  INPaKTUKO-OPMEHTHUPOBAHHBIX  3aJad  Ha
HauOoJbIINEe W HAUMEHbLIME 3HAYeHHs (QYHKIUHM, Ha
HaXO0X/IEHHUE IIyTH, CKOPOCTH, YCKOPEHUS
MIOCTPOCHUE TpaQUKOB pallMOHAIBHON, MMOKA3aTEIbHOMN,
I1P5, MIT12-MI17, CTENEHHOH, Jorapu(MHUYECKOr, TPUTOHOMETPUUYECKOM,
MII9-MIT18, MII22-MII25, oOpaTtHOW (yHKIMH, HCHONb30BaHUE TpapUKOB MpH
MII36-MII38, U3Y4YEHUU IIPOLECCOB U 3aBUCUMOCTEU, IPU PEIICHUU
OK1, OK2, OK4 3ajjad M3 JIPYrHX Y4eOHBIX MNpeIMeTOB M 3373y U3
peabHON KHU3HU; BBIPAXKXCHHE bopmynamu
3aBHCHUMOCTH MEXIY BETUUYHHAMU
pellleHre TeKCTOBBIX 3a]1a4 pa3HbIX THIIOB; COCTaBJICHHE
I1P6, MII2-MII7, BBIPAXEHHUsI, YPABHEHUS, HEPABEHCTBA U UX CHUCTEM IIO
MII9-MII18, MI122-MII125, YCIIOBHIO 33J1a4¥, UCCIIETOBAHNE MTOIYYEHHBIX PEIICHHI
MII36-MII38,

OK1, OK2, OK4




UCIIONIb30BaHUE TIOHATUH: CpeaHee apupMeTHIeCKoe,

I1P7, MII2-MI17, MeaWaHa, HauOOJbIlIee U HAUMEHbBIICE 3HAYCHHS,
MII9-MII13, MI119-MI125, pasmax,  JUCHepCus, CTaHJIAPTHOE  OTKJIOHEHHUE
MII36-MII38, YHCJIIOBOIO0 Habopa MNpH PEIICHUH 3a/lay; MOHMMaHHUE
OK1, OK4, OK5 uHpopmaluy, MNpeACTaBICHHOW B  Ta0OiauIax, Ha
auarpammax, rpadukax; mpeacTaBieHrne HHGOpMaIuu ¢
MOMOINbI0  TaOJIMII W JWUarpaMM;  HCCJEJIOBaHHUE
CTaTHCTUYCCKHUX JTAHHBIX

CIIOCOOHOCTh  ONEPUPOBATh TMOHATHUSAMU: CIy4YalHBII
I1P8, MII2-MII17, OTIBIT, CIydallHOE COOBITHE, BEPOSTHOCTH CIYYAHOTO
MII8-MII13, MII122-MI125, COOBITHSL; BBIYMCIICHHE BEPOSITHOCTU C UCIIOJIb30BAHHEM
MII36-M38, rpadu4ecKux METOJIOB; IPUMEHEHHE (POPMYIT CIIOKEHHS
OK1, OK4, OK6 U YMHOXXCHHSI BEPOSITHOCTEH; CIIOCOOHOCTH OlICHUBATh
BEPOSITHOCTH  PCAIBbHBIX  COOBITHN;,  IPHUBEACHHUE
MPUMEPOB TMPOSBICHUS 3aKOHA OOJBIIUX 4YHCET B

MIPUPOHBIX U OOIIECTBEHHBIX SBJICHUSIX
CIIOCOOHOCTh HCIIOJIb30BaTh IMOHSATHS: TOYKa, MpsMas,
[1P9, MIT1-MII7, IJIOCKOCTh,  NPOCTPAHCTBO,  ABYIPAHHBIA  yrod,
MII9-MII113, MIT19-MII25, CKpELIMBAIOIIMECS  IPSAMBIE,  NApAJUIENBHOCTh U
MII36-MII38, NEePHEHANKYIISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi
OK1, OK4, OK35, MEXY MPSAMBIMH, YTOJ MEXIAY IPSAMOU U IUIOCKOCTBIO,
I1K1.4., IIK1.5. YroJd MEXAY IUIOCKOCTSIMU, PAcCTOSIHUE OT TOYKH J10

IUIOCKOCTH, PACCTOSIHUE MEXKIY HMPSIMBIMH, PACCTOSHHE
MEXJy IUIOCKOCTSMH; HCIOJIb30BAHUE IPHU PEIICHUH
3a1a4 I/I3yT-I€HHI>IX (1)aKTOB n TeopeM HJ'IaHI/IMeTpI/II/I;
CIIOCOOHOCTH 00BEKTOB

OLICHUBAaTh pa3mepsl

OKpYXKAaIOIIero MUpa

I1P10, MIT2-MIT7,
MII9-MIT13, MII22-MI129,
MII31-MII38,

OK1, OK3, OK4,
[1K1.4., TIK1.5.

CHOCOOHOCTD ONCpHUPOBAThH MOHATHAMU: MHOI'OI'PAHHUK,
CeUeHHEe MHOTOTPaHHHKA, KyO0, Mmapasieienune, mpru3ma,
nupamMujia, purypa u MoBEpXHOCTh BpAIICHUS, LIMIUHAD,
KOHyc, Imap, cdepa, cedeHuss (UTYpHl BpalleHUS,
IUIOCKOCTh, Kacaromasicss cdepsl, HWIMHIpPA, KOHYcCa,
IUIONIA/Ib TOBEPXHOCTU MHUPAMHIBI, MPU3MBI, KOHYCa,
HUATTUHPA, TJI0TIA b chepsl, o0beM KyOa,
MPSIMOYTOJIBHOTO napaJuieNienumnenaa, MUPaMHU/IBI,
NpU3MBI, UWIWHIpPA, KOHYyca, lIapa; n300pakeHue
MHOTOTPAaHHHKOB W TOBEPXHOCTEH BpallleHUS, UX
CEYEHH OT pyKH, C TOMOIIBID  YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB; PACIIO3HABAHHE
CUMMETpPUHU B MIPOCTPAHCTBE; CIOCOOHOCTh
pacino3HaBaThb IMPABUJIbHBIC MHOT'OI'PAaHHUKHA

I1P11, MIT1-MIT7,
MII9-MII18, MI122-MII25,
MII30, MII36-MII38,
OK1, OK2, OK4, OK7.

CITOCOOHOCTh  OTIEPUPOBATh TOHATHSIMU: JBIKEHUE B
MPOCTPAHCTBE, MOAOOHBIE (UTYpHI B TPOCTPAHCTBE;
WCIIOJIb30BaHUE OTHOIICHMS TUIOIIA/IEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYP MIPH PEIICHUH 3329




TIP12, MIT1-MIT7,
MII9-MIT13, MIT22-MI125,
MII30, MI136-MII38,
OK1, OK4, OK7,
TK1.4., TIK1.5.

BBIYHMCIICHHE TEOMETPUUYECKUX BEJIMYMH (IJTMHA, YTOJI,
I0maab, 00BbEM, IJIOMAAb MOBEPXHOCTH), HCIIONB3YS
H3y4eHHbIC POPMYIIBI U METOJIBI

TIP13, MIT2-MIT13,
MII22-MI129, MII31-MII38,
OK1, OK3, OK4, OK6.

CIIOCOOHOCTH OINEPUPOBATH MOHATUSAMU: IMPSIMOYTOJIbHAS
CUCTEeMa KOOpIWHAT, KOOPIMHATBI TOYKHU, BEKTOD,
KOOPJMHATBHl BEKTOpa, CKAJSPHOE MPOU3BEIICHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa HA YHCJIO; HAXOJUTh C IMOMOIIbIO H3YYEHHBIX
dbopMynl KOOpAWHATBI CEpPENUHBI OTPE3Ka, PACCTOSHUE
MEXIYy JIBYMS TOUKaMU

TIP14, MIT2-MIT13,
MIT19-MT125, MTI36-MII38,
OK1, OK4, OK5, OK6

CHOCOOHOCTh BBIOMPATh MOAXOIAIINN U3yYEHHBIH METO]
JUIl PELICHMs 3a/Jadd, Paclo3HaBaTb MaTEMaTUYECKHE
dakThl M MaTeMaTU4YeCKHE MOJENIU B MPUPOIHBIX HU
OOLIECTBEHHBIX SIBJIEHMSIX, B MCKYCCTBE; CIIOCOOHOCTb
IPUBOJIUTL  NPUMEPHl  MaTEeMaTHYECKUX  OTKPBITHH
POCCHICKOM U MUPOBOM MaT€MaTUYECKON HAYKH.




