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

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTrPAMMBI

Pabouas mporpamma oOmieoOpa3oBarenbHOro mnpeaMera «MareMaTuka» SBISETCS
4aCcThIO OCHOBHOU MpodeccroHaAIbHON 00pa3oBaTebHOM mporpamMMbl B cooTBeTcTBUU ¢ PI'OC
CIIO no crnenmanbaocty 20.02.04 [ToxapHas 6€30MacHOCTb.

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mnpodeccHoHAILHOH 00pa3oBaTebHOM
NMPOrpaMmblI

O6meobOpa3oBaTenbHblil  peaMer «MareMaTtuka» BXOAUT B 0OIIe00pa3oBaTEIbHBIA IIMKII
OCHOBHOHM TMpo¢ecCHOHATbHONH 00pa3oBaTelnbHON TporpamMMel 1o crenuansHoctd 20.02.04
[TosxapHasi 6€301MaCHOCTb.

1.3. He.]'ll/l H IVIAaHUPYEMBbI€ pe3yjabTaTbl 0CBOCHUSA OﬁHlCOﬁpiBOBﬁTGJ’[bHOFO npeamMera:

Copepxanue  mporpammbl  oOmieoOpa3oBaTenbHOro  mnpeamera  «MaTemaTHKay
HaIpaBJIEHO Ha JOCTHKEHHUE PE3yJIbTaTOB €€ OCBOCHUSI B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom nmpodeccuonanbroii Hanpasiennoctd GI'OC CIIO.

OcBoenue coaepxanus 001eo0pa3oBaTeIbHOTO NpeaMera «MaTemaTiukay o0ecreurnBaeT
JOCTHXKEHNE 00YJarOIIUMHUCS CIEIYIOIINX Pe3yJbTaToB:

JIMYHOCTHBIX:

B YaCTU.

I'paKJaHCKOI'0 BOCIIMTAHUS:

JI1  chopMUpPOBAaHHOCTH TPAXKIAHCKOW TMO3MIIMM  OOYYaIOMIETOCS KakK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

JI2 oco3HaHWe CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSA3aHHOCTEH, YyBa)XKCHHE 3aKOHA U
MPaBONOPSAJIKA;

JI3 nmpuHsATHE TpPaIUIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIIOBEYECKMX TYMAaHHUCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

JI4 TOTOBHOCTHP TPOTHUBOCTOSITH HJEOJOTHU DKCTPEMHU3Ma, HAIMOHAIN3Ma, KceHopoouH,
JUCKPUMMHAIIMH TI0 COLMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM;

JIS roTOBHOCTH BECTM COBMECTHYIO JESTEIIBHOCTh B HWHTEpEcax Tpa)kJIaHCKOTO O0OIIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 0011€00pa30BaTebHON OpPraHU3allMKd U JETCKO-FOHOIIECKUX
OpraHU3aIUsX;

JI6 yMeHue B3aMMOJEHCTBOBATh C COLUMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYEHUEM;

JI7 rOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOU €SI TENBHOCTH;

MaTPUOTHYECCKOTO BOCIIUTAHHS:

JI8 chopMupoBaHHOCTH POCCHICKON TPakIaHCKON HMIEHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Poauny, cBOM A3BIK U KyJbTYpPY, MPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
JI9 1IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY W MPUPOTHOMY
HAcJeAuIo, TMaMSITHUKAM, TpaaulusM HapoaoB Poccuu, noctmxenussiMm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/E;

JI10 uneitnast yOeKI€HHOCTh, TOTOBHOCTh K CIYXKEHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

IYXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

JI11 chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHHS;




JI12 criocoOHOCTD OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

JI13 oco3nanue TMYHOTO BKJIa1a B IOCTPOECHUE YCTOHYMBOTO OYyIyIIETo;

JI14 oTBeTCTBEHHOE OTHOLIEHUE K CBOUM POAUTEIISAM U (MJIM) IPYTUM YJICHAM CEMbH, CO3aHUIO
CEMbH Ha OCHOBE OCO3HAHHOI'O IPUHATHS LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpazuuusaMu Hapoaos Poccuu;

ACTETUYECKOT0 BOCIUTAHUS:

JI15 screTnueckoe OTHOLICHME K MMpPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILICHUI;

JI16 criocoGHOCTh BOCIIPUHUMATD pa3IMyHbIE BUJbl HCKYCCTBA, TPAAULIMU U TBOPUYECTBO CBOETO
U IpyTrUX HapOJ0B, OIIYIIATh YMOLIMOHAIBHOE BO3AEHCTBUE HCKYCCTBA,

JI17 yOexeHHOCTh B 3HAUMMOCTH I JIMYHOCTH M OOLIECTBA OTEYECTBEHHOIO U MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX TPAJIULIUI U HAPOJHOTO TBOPUECTBA;

JI18 roTOBHOCTH K CaMOBBIPQ)KEHUIO B DPAa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE IPOSBISATH
KayecTBa TBOPYECKOMN JIMUYHOCTH;

TPYJAOBOIO BOCIIMTAHHUS:

JI19 roTOBHOCTH K TPYy/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOII00NE;

JI20 roTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOIMUECKOW M COLMAIbHONW HAINPABICHHOCTH,
CIIOCOOHOCTh ~ MHULMMPOBATh, IUIAHUPOBATh U CaMOCTOSITEIbHO  BBIIOJHATH  TaKylO
JESTEIIBHOCTB;

JI21 uwnTepec K pa3nuyHBIM cdepaM NpodecCHOHANBHOW AEATENbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOP OyayIel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;
JI22 rOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSHKECHUU BCEH
KU3HU;

HKOJIOTMYECKOTO BOCIIUTAHUS!

JI23 akTuBHOE HENpUATHE NEHCTBUNA, IPUHOCAIINX BPe OKPYKaIOLIeH cpee;

JI24  ymeHwe  TpOTHO3MPOBATH  HEONATONPUATHBIE  OKOJOTUYECKHE  TOCIEACTBHUS
IPEIIPUHUMAEMBIX JEHCTBUI, IPEIOTBPALIATh UX;

JI25 pacmmpenue orbiTa AeATebHOCTH YKOJIOTHYECKON HAIPaBIEHHOCTH;

LIEHHOCTU HAYYHOT'O TO3HAHUS:

JI26 copMuUpOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHONW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYITYPHOM MUDE;

JI27 coBepiieHCTBOBaHME SI3bIKOBOM M UUTATENbCKON KYJIbTYphl Kak CPEJCTBAa B3aUMOJCHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

JI28 oco3HaHWe 1IEHHOCTH Hay4HOW JEesTeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

MeTalpeaAMETHBIX:

OBJIaJICHNE YHUBEPCAIbHBIMY YY€OHBIMU [T03HABATEIbHBIMU JICWCTBUIMHU:

0a30Bble JOrMYECKHE JeHCTBUS:

MII1 camocTosTenbHO (POPMYIHPOBATH U AKTYaM3UPOBATH MPOOJIEMY, pacCMaTpHBaTh €€
BCECTOPOHHE;

MII2 ycTanaBnMBaTh CyIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JIJIsi CPABHEHMSI, KIIaCCU(DUKAITUN
1 0000IIEeHMS;

MII3 onpenensaTe HEau AeATeIbHOCTH, 331aBATh TApAaMETPbl U KPUTEPUU UX TOCTUKEHUS;

MII4 BbISBIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PaCCMATPUBAEMBIX SBJICHUSIX;

MIIS BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh, OLECHHBATH COOTBETCTBHUE PE3YJIHTATOB LEIISM,
OLICHUBATb PUCKHU ITOCIIEACTBUH NEATEIBHOCTH;

MI16 pa3BuBaTh KpeaTUBHOE MBIIJIEHUE MPU PELLIEHUH KU3HEHHBIX MTPOOIeM;

0a30BbIe HCCIIeI0BATENILCKUE JICHCTBHSL:




MII7 BnaseTs HaBBIKAMU Y4E€OHO-HCCIEIOBATEIHCKONW U MPOEKTHON JESTEIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

MII8 crocoOHOCT W TOTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METO/IOB PpELICHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB [TO3HAHMUS;

MII9 BbIABISAT NPUYMHHO-CICACTBEHHBIE CBA3M U AKTyaJM3UPOBATHh 3aJady, BBIJIBUTaTh
TUIIOTE3y €€ PELICHMs, HaXOJUTh apryMEHThl Ul J0Ka3aTeIbCTBA CBOMUX YTBEP)KICHHIA,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PELICHUS;

MII10 aHanu3upoOBaTh NOJYYEHHBIE B XOAE pEUICHUS 3aJadyd pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MII11 ymeTh TmEpEeHOCUTh 3HAHWUSA B IIO3HABATCIBHYIO M MPAKTHYECKYH 00JacTh
KU3HEJEATEIIbHOCTH;

MII12 ymeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 001acTeH;

MII13 BeIIBUTaTh HOBBIE UCH, MPEIaraTb OPUTHHAIBHBIE TIOJIXO0/IbI U PELICHUS;

pabota ¢ undopmanuen:

MII14 BnageTh HaBBIKAMH IONYYCHHS WH(POPMAIMK W3 WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbBHO ~ OCYILECTBIIATh IMOWUCK, AaHAJIM3, CUCTEMATU3alMl0 U HHTEPIPETALUIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

MII1S co3maBath TEKCThl B pa3MUYHBIX (opMaTax C Y4eTOM Ha3HaueHUss UHQOpMAlUH U
IEJIEBOM ayTUTOPUH, BBIOMPAsk ONTHMAIBHYIO (JOPMY MPEACTABICHUS M BU3YaJIN3allNH;

MII16 oueHuBaTh JOCTOBEPHOCTH, JIETUTUMHOCTh UH(OPMAIIMH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

MII17 wucnons3oBaTh cpeAcTBa HHMOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIlMOHHBIX 3a7ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

MII18 Bnagerh HaBBIKAMU pAclO3HABaHUA U 3alUTHl WHMOpManuu, WHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJlajieHue YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU JIEHCTBUSIMMU:

oOuieHue:

MII19 ocymiecTBIsATF KOMMYHUKAIIMK BO BCeX chepax ®KU3HU;

MII20 pacno3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHMS, MOHUMATh 3HAYCHUE COIMATIBHBIX
3HAKOB, PACIO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHL;

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

COBMECTHAs JeSTENIbHOCTD:

MII22 noHMMATh ¥ UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHOM U WHIANBUAYAIbHON pabOTHI;
MII23 mnpuHUMATh 1M COBMECTHOM JEeSTEIBbHOCTH, OpPraHW30BBIBATH M KOOPJAUHHUPOBATH
JEUCTBUSI MO €€ JIOCTHIKEHUIO: COCTABJIATH IJIAH JEHUCTBHM, paclpeneisTh pOJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

MII24 xoopAMHHUPOBATH W BBINOJHATH PA0OTy B YCIOBHUSX pEATbHOTO, BHPTYadbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

MII25 ocymiecTBIsATh MO3UTHBHOE CTPATETHUECKOE TMOBEACHUE B PA3UYHBIX CUTYaIUAX,
MIPOSIBIISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITATHBHBIM.

OBJlajieHuEe YHUBEPCAIbHBIMU PErYISTUBHBIMU €U CTBUIMMU:

caMOOpraHu3alus:

MII26 camMOCTOATENTHHO OCYIIECTBIAThH MMO3HABATENBHYIO NEATEIHHOCTh, BBISIBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOW NEATCIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

MII27 camOCTOATENHbHO COCTABIIATH TUIAH PEIISHUS MPOOJIEMBI C YY€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

MII28 naBaTh OLIEHKY HOBBIM CUTYyAaIUsIM;




MII29 cnocoOcTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO LIMPOKOW OHPYIUIMH B Pa3HbIX
00J1aCTSAX 3HAHHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJbTYPHBIA YPOBCHB;
CaMOKOHTPOJIb:

MII30 naBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

MII31 ucnonp3oBaTh npueMsl peaeKCHH AJIs OLEHKU CUTYyalluH, BIOOpa BEPHOTO PELICHHUS;
MII32 ymeTh OLIEeHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUYKEHUIO;
SMOLMOHAIbHBIN HHTEIUIEKT, PEANoJIaraloui choOpMUPOBAHHOCTD:

MII33 BHyTpeHHEW MOTHBALMU, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KEHUIO LIEJIM U YyCHEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOMs U3 CBOUX BO3MOXKHOCTEH;

MII34 sMnaruy, BKJIIOYAOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBaTh €r0 IPU OCYLIECTBICHUHM KOMMYHMKALIUU, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

MII35 conpanbHbIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpaUBaTh OTHOIIEHUS C IPYTHMHU
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U pa3peraTh KOH(DIUKTHI;

OpUHATHE ce0s U APYTUX JIFOJICH:

MII36 npuHUMaTh MOTHBBI M apryMEHTbl JpYrMX JIIOJEH IpU aHaldu3e pe3yJbTaToB
JESATEIIBHOCTH;

MII37 npusHaBaTh CBOE IIPaBO U IIPABO JIPYTUX JIHOACH Ha OIINOKY;

MII38 pa3BuBaTh ClI0OCOOHOCTH MOHUMATh MUP C MO3ULUH JPYroro 4ejaoBeKa.

NnpeaAMETHBIX:

IIP1 BnageHue MeToJaMHM JOKa3aTeNbCTB, QJITOPUTMaMHU  pELICHMs 3a7ady; yMEHue
(bopMyIUpOBATH ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKAa3aTEIIbHbIE
paccyXJIeHHs B X0JI€ PELUICHMS 3a/1a4;

P2 ymenue omneprpoBaTh MOHATUSMH: CTEIIEHb YUCIIA, JIOTapu(M Yrciia; yMEHHE BBITIOIHSITD
BBIUUCIICHHE 3HAYeHMH W mpeoOpa3oBaHUs BBIPAKEHUH €O CTENeHsAMH U Jorapupmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAKEHUH;

IIP3 ymenue omnepupoBaTh MOHATHUAMHU: pallMOHAJIbHBIC, MPPALMOHAIbHbIE, MOKa3aTeNbHBIE,
CTENEeHHbIE, TIOTapu(PMUUECKHE, TPUTOHOMETPUUECKNE YPAaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;
IIP4 ymenue omepupoBaTh MOHATUAMHU: (YHKIMS, HeNpepblBHAs (QYyHKIMS, MPOU3BOJHAS,
nepBooOpa3Has, OINpeAeNeHHbIH HHTErpajl; YMEHHUE HaXOJWUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CIPAaBOYHbIE MaTepHalibl; UCCIENI0BATh B MPOCTEHIINX CIydasx (YHKLIUU
Ha MOHOTOHHOCTb, HAaXOJWThb HAWOOIbIIME M HAUMEHBIIME 3HAYEHUs (QYHKLIHN; CTPOUTh
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
MIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUKEHHE; pelllaTh MPaKTUKO-OpPUEHTUPOBAHHBIE 3ajaun
Ha HauOOoJbIINe U HAMMEHbIIINE 3HAUSHHsI, HA HaX0)KJIEeHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

IIP5 ymeHue omepupoBaTh MOHATUSIMM: pallMOHANbHAs (DYHKUHMA, MOKazareiabHass (yHKIHS,
cTeneHHas (QyHKIM, Jorapupmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIIMH, 0OpaTHbIE
GyHKIIMM; yYMEHHE CTpPOUTh TpadUKH HU3YYEHHBIX (YHKIUH, HCIOJIb30BaTh TpaduKu MpH
U3YyYEHHH IPOLIECCOB M 3aBHUCUMOCTEH, MPpH PEelIeHUH 3a7ad U3 JAPYIUX YUeOHBIX NMPEeIMETOB U
3a]1a4 U3 pealbHOM JKHU3HM; BbIpakaTh GOpMyJiaMy 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

IIP6 ymeHue pemaTh TEKCTOBBIE 33Jaud Pa3HBIX TUIOB (B TOM 4YHCJE HA MPOLEHTHI, JOIH U
4yacTH, Ha JBMI)KEHHUE, paboTy, CTOMMOCTb TOBapOB W YCIYyT, HAJOTH, 33Jayd M3 o0nacTu
yIpaBJIeHUS] JIMYHBIMM M CEeMEMHbIMM (PUHAHCAMH); COCTABIATH BBIPAKEHMS, YpaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/ayH, HCCIEAOBATH IOIYYEHHOE pELIeHUE U
OLIEHUBATh MPABJIONOA00HOCT PE3YJIbTATOB;

IIP7 ymenue omnepupoBaTh MOHITUSIMH: CpelHee apudmernyeckoe, MeauaHa, Haubosbliee U
HalMEHbIIIee 3HAUEHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHHME W3BIEKaTh, WHTEPIPETHUPOBATh HH(MOPMALMIO, NPEJCTABIEHHYI0 B TaOiMIax, Ha



auarpamMmax, rpadukax, OTpPaXalollyl0o CBOWHCTBA PpEAIbHBIX MPOIECCOB U  SBJICHUU;
NPEACTaBIATh HHPOPMALMIO C IOMOILIBIO TAOIUI[ M JUarpaMM; HCCIel0BaTh CTATUCTHYECKUE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM I'paUueCKUX METO0B U DJICKTPOHHBIX CPE/ICTB;

ITP8 ymeHue onepupoBaTh MOHATUAMU: CIy4alHBIM ONBIT U cllyyaiiHOe cOOBbITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSITHOCTh C HCIOJIB30BAaHHEM TpadUIecKux
METO/OB; NPHUMEHATh (OPMYNbI CIIOKEHUS U YMHOXXEHMsI BEpOSTHOCTEH, KOMOWHATOPHBIE
dakTel ¥ (GopMynBl TpPU PEHICHWH 3a/a4; OIICHWBAaTh BEPOATHOCTH pEalbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4allHbIMM BEIMYHMHAMHU; YMEHHUE IPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA
0OJBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

ITP9 ymenue onepupoBaTh NOHATUAMU: TOUKA, NPSIMas, IUIOCKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN
yroJl, CKpPELIUBAIOLIMECS MpsIMblE, MAPAIEIBHOCTh W MEPHEHAMKYISPHOCTh MpPSIMBIX U
IUIOCKOCTEM, Yroid MEXAY IpPSAMBIMHM, Yrojdl MEXAY IPsAMOM U IUIOCKOCTBIO, YIOJN MEXIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JO IIJIOCKOCTH, PACCTOSTHUE MEXAY IIPSAMBIMH, PACCTOSIHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh [IPU PELICHUHU 3ajau U3yUCHHbIE (DAKTHI U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

IIP10 ymeHue omnepupoBaTh HOHATUSAMHM: MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHMKaA, KyO,
napaieNienuIe ], pu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALCHUS, IIHJIMH/IP, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUTIOIIAAb TOBEPXHOCTH MUPAMU/IbI, TIPU3MBI, KOHYCA, IWIMHAPA, TUIOMaab ceprl, 00beM Kyda,
IIPSIMOYTOJIBHOTO IapaljielieuIea, MUpaMubl, IPU3Mbl, HUIMHAPA, KOHYyca, L1apa; YMEHUE
n300pakaTb MHOTOTPAHHUKU U MOBEPXHOCTU BPAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEpPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB; YMEHHE DAcllO3HAaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PAcIO3HABATh [IPaBUIIbHbIE MHOI'OIPAHHUKY;

IIP11 ymeHnue omepupoBaTh MOHATUSAMH: JBH)KEHHE B IPOCTPAHCTBE, IOJOOHBIE (QUIYpHI B
IPOCTPAHCTBE; HCIIOJF30BaTh OTHOIICHHWE IUIOMIA/CH TMOBEPXHOCTEH M 00BEMOB IOJZOOHBIX
Gburyp npu pemeHuu 3aay;

ITP12 ymeHue BEIUMCIIATH TEOMETPUUYECKUE BETMUMHBI (JUTHHA, YTOJI, TUIOMalb, 00bEM, IJIONIa b
MOBEPXHOCTH ), UCTIOJIb3Ysl U3yYEHHbIE (DOPMYIIBI U METO/IBI,

P13 ymeHue omepupoBaTh MOHATHSAMH: MPSIMOYTOJBbHAs CHCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKHM, BEKTOP, KOOPAMHATHI BEKTOpA, CKaJSAPHOE IPOMU3BEIACHHE, Yrol MEXKIY BEKTOpamH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOJIUTH C MOMOILBIO U3YUYEHHBIX (OpMYyT
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;

P14 ymenue BbIOMpATh MOAXOIANINN U3YUCHHBIM METOJ JJIsl PEIICHHS 3aJa4yM, paclio3HaBaTh
MaTeMaTHuecKue (pakThl 1 MaTeMaTHYECKUE MOJIENIU B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHUE IIPUBOJUTh IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

JUYHOCTHBIX Pe3yJbTATOB BOCIIUTAHMUSA

JIPBS — 3aHuMamui aKTHUBHYIO TPAXKIAHCKYIO TIO3UIMIO W30MpaTelis, BOJIOHTEPA,
OOIIIECTBEHHOTO ACATEIIS,
JIBP7 — oOco3HaiOmuid MOPHOPUTETHYID UEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKarOIIMI

COOCTBEHHYIO M YY)XKYIO YHHKQJIBHOCTh B Pa3IMUYHBIX CUTYallMsX, BO BceX (opMax U BUAAX
JIeATEIbHOCTH;

JIBP22 — ocymiecTBisATh MOMUCK, aHAIU3 U MHTEPIIPETAlUI0 MHPOpPMALUU, HEOOXOIUMOM s
BBITNIOJTHEHUS 33/1a4 MPOoGECCHOHATBHON JesITEIbHOCTH;

JIBP25 — paboTath B KOJUIEKTUBE U KOMaHJe, 3((HEeKTUBHO B3aHMMOECHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KIIHEHTAMH;

JIBP30 — rOTOBBIi K OOIIEHHWI0O W B3aMMOJICHCTBHIO C IIOJbMH pa3HOTO CcTaTyca M B
MHOT000pa3HbIX 00cTOsTENbCTBAX. [[OHMMAIOMUN CYIIHOCTh HPaBCTBEHHBIX KauyecTB M YepT
Xapakrepa OKPYXKAIOIIUX JIIOJEH W, CIEHOBATENIbHO, YMEIOLIUNW HAXOAUTh WHIUBUIYAJIbHBIN
MOAXO0J K KaXJOMY KIIMEHTY;



JIBP34 — nposBisTh JOOPOXKENATENBHOCTh K OKPYXAIOIIUM, JACTUKATHOCTb, YyBCTBO TAaKTa M
TOTOBHOCTB OKa3aTh yCIYTy Ka)KIOMY KTO B HEH HYKIACTCA.

B xone nzydenus coaepkaHusi, MpeyCMOTPEHHOTO HACTOsIIEH paboueli mporpaMMoi,
CTYIEHTBl NPHUCTYMAaIOT K OCBOCHHUIO CIEAYIOIMX OOmMX U NpodecCHOHAILHBIX
KOMIIETeHIIN:

OK1. Breibupatb criocoOsl pemienns 3aaad npopecCuOHaIbHON AeATEIbHOCTH IPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;

OK?2. Vcnonb30BaTh COBPEMEHHBIEC CPE/ICTBA MTOUCKA, aHAIN3a M MHTEPIPETalluy HHPOpMAaIUH,
U MH(OPMAIIMOHHBIE TEXHOJIOTUH /IS BBIIOJIHEHUS 33124 IPO(EeCCHOHAIbHON JesTeNbHOCTH;
OK3. I[InanupoBaTh M peaJM30BBIBATH COOCTBEHHOE MNPO(PECCHOHANBHOE W JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JIEATEIBHOCTh B NPOQECCHOHATIBHON cdepe, UCIOIb30BaTh
3HaHUS 0 (PUHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLHX;

OK4. DddexTrBHO B3aMOIEICTBOBATH U pa0OTATh B KOJJIEKTUBE U KOMAaH/IE;

OKS. OcyuiecTBisiTh YCTHYIO U MHUCBMEHHYIO KOMMYHHUKAILIMIO HAa TOCYIapCTBEHHOM SI3bIKE
Poccuiickoii @enepauy ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO KOHTEKCTA;
OK6. IIposBiasaTh IpaxAaHCKO-NATPUOTHYECKYIO IO3ULIMI0, JEMOHCTPHUPOBATH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJMIIMOHHBIX OOLIEUEIOBEUECKUX LIEHHOCTEH, B TOM YHCIE C y4EeTOM
rapMOHHU3allUU MEXKHALMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIICHUN, NPUMEHSATh CTaHAAPTHI
AHTUKOPPYIILIMOHHOTO OBEJICHHUS;

OK?7. CopeiicTBOBaTh COXpPAHEHUIO OKPYKAIOUIEH Cpenbl, pecypcocOepexeHnto, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMaTa, HPUHLUIBI OepeixIIMBOr0 IMPOU3BOACTBA, 3PPEKTHUBHO
JICHCTBOBATH B UPE3BBIYANHBIX CUTYyalUsX.

IIK 1.2. BeinonHaTh paboThl 110 npueMKe (mepeaaue) U 00CIyKUBAHUIO TEXHUUECKUX CPECTB,
MOKapHOro 000pyI0BaHUs, MTHCTPYMEHTA U CPEACTB UHIMBUya IbHON 3alIUTHI.

IIK 1.3. BomoasaTe paboThl MO CHACEHUIO, 3alllUTe, IBAKyalluH JIIOJeH U UMYIIECTBA U3 30HBI
1o’kapa, OKa3aHUIO NEPBOM MOMOIIY MOCTPAIABIINM.

IIK 1.4. BeinoaHsATh paboOThl MO TYLIIEHUIO MOXApOB M MPOBOJIUTH aBapUHO-CHAcaTelIbHbIE
paboThl, CBSA3aHHBIE C TYIIEHHWEM I0KapoB, B TOM YHCJIE€ B COCTABE 3BEHA ra30/bIMO3AIUTHOM
CITYXKOBI.

IIK 2.1. AHanu3upoBaTh MOKAPHYIO OMACHOCTh OOBEKTOB.

IIK 2.3. [IpoBOAUTH IPOTUBOMNOKAPHYIO IIPONIATaHLTy.

K 3.4. OGecrneunBaTh BBHINOJHEHUE MPOTUBOIOKAPHBIX MEPONPHUATHI, MPETyCMOTPEHHBIX
IIpaBUJIaMU, HOPMaMH U CTaHJapTaMH.

IIK 3.8. PaccunTeiBaTh MyTH 3BaKyallM, COCTABJIAThH IJIAaHBI 3BAKyalluu ME€pCOHaIa U3 3/1aHui U
COOPYKECHHM.

IIK 3.9. IlpoBonuTh pacueTsl HEOOXOAMMBIX PACXOJOB BOJbI Ha HApy)KHOE€ U BHYTPEHHEE
M0KapOTYILIEHUE.



CUHXPOHM3ALIUA JUYHOCTHBIX, METAIIPEAMETHBIX U IIPE/IMETHbBIX PE3YJIbTATOB C OBLLIUMHU U

MNPO®ECCHUOHAJIBHBIMU KOMIIETEHIIUAMMU

O6mue u Ilnanupyemblie pe3yabTaThbl
npogeccuoHaJIbHbIE
KOMIeTeHHn JIMYHOCTHBIE, MeTanpeaMeTHbIe IpenmerHbie
OKl1 JI19-J121, MIT2-MI17, MII9-MI113, JIBP22 [1P1-11P14
OK2 J126-J128, MI114-MII18, JIBP22 I1P5, 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 I1P7, I1P9, 11P14
OK6 JI1-J110, MIIS, JIPB34 I1P8, TTP13, ITP14

OK7

J123, J125, MII11, MII30, JIPB7

I1P4, ITP11, ITP12




TK1.1. J119, J120, MTT1-MTII6, MII8, MIT11, MIT12, T1P10, TTP12
JIPB22, JIPB34

TK1.3. J119, J120, MIT1-MII6, MIT11, MIT12, TIP1-TIP14
JIPB22, JIPB34

TK 1.4 J119, J120, MIT1-MII6, MIT1 1, MIT12, T1P10, TIP12
JIPB22, JIPB34

MK 2.1 J119, J120, MIT1-MII6, MIT11, MIT12, TIP1-TIP14
JIPB22, JIPB34

MK 2.3 J119, 7120, MTT1-MTII6, MIT11, MIT12, TIP1-TIP14
JIPB22, JIPB34

TIK 3.4 J119, J120, MIT1-MII6, MIT11, MIT12, TP10, TIP12
JIPB22, JIPB34

TIK 3.8 J119, 7120, MTT1-MTI6, MIT1 1, MTT12, TIP1-TIP14
JIPB22, JIPB34

MK 3.9 J119, J120, MIT1-MTI6, MIT11, MIT12, TIP1-TIP14

JIPB22, JIPB34




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

Bun yueOHo# padoThI O0bem yacoB
Bcero 1 2
Kypc Kypc
O6beM 00pa3oBaTeIbHON MPOrpaMmbl (BCero) 340 130 210
CymMapHasi Harpy3ka BO  B3aHMOJEWCTBHH ¢ 336

npenojaasaresieM (Bcero)

B TOM 4YHCJIC

TEOPETHUYECCKUE 3aHITHS 194 78 116
MPAKTUYECKHUE 3aHATHS 136 52 84
KOHTPOJIbHBIE PaOOThI 12 4 8

13 HUX B pOpMe MPAKTUUECKON MOATOTOBKH

npodecCHOHATbHO-OPUCHTUPOBAHHOE COJICPIKAHUEC

IIpome:kyTOUHAs aTTeCTALMS 4 4

IIpomexyTounas arrectaums B popme IK3aMeHa




2. TemaTu4ecKHui IUIaH U coacpikaHue 0611I606pa30BaTe.]1]>H01"0 npeamMera «MaTteMaTHKa»

HaumenoBanue pa3jiesioB O0beM
Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHble U MPaKTHYeCKHe PadoThl Mpumeyanue
U TeM 4yacos
1 2 3 4
OcHoBHOe cogepkaHue
Paznen 1. IloBTopeHme 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1. Coneprxkanue yueOHOro Matepuasa
Lens U 3a1aun | bazoBple 3HAaHUS W YMEHHS 10 MaTeMaTHKe B NPOPECcCCHOHATBPHOH U B
MaTeMaTUKHU IIPH | TIOBCEHEBHON JESATEILHOCTH. 2
OCBOEHMH Ipodeccun Komb6unnpoBanHoe 3anstue OK1, OK2, OK3,
Tema 1.2. Coneprxanue yueOHOro MaTepuasa OK4, OKS5, OKS,
Yucna wm  BbiuucieHus. | JleiicTBUs Hall TOJIOKHUTEIBHBIMHA U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H OK7,
Bripaxenus U | TECATUYHBIMH JAPOOSIMHU. MK1.4.,
npeoOpazoBaHus JleiicTBus co cTeneHsIMu, GOpMYJIbl COKPAIIEHHOTO YMHOKEHUSI. 2 MK1.5.
KomOunupoBanHoe 3aHsTre
Tema 1.3. IIpogpeccuonanvro-opuenmuposanHoe cooepicanue B dopme
I'eomeTpus Ha TUIOCKOCTH | Buabl TNIOCKUX GUTYP U UX TIJIOUIAb. MPaKTUYECKOU
[IpakTHKO-OpHUEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPUH Ha IUIOCKOCTH 2 MOATOTOBKH
Tema 1.4. Ilpaxmuueckue 3ansamus
[TporieHTHBIE BBIUNCIIEHUS
ITpocTbie MpOLEHTHI, pa3Hble crIOCOObI UX BhIYMCIeHUS. CII0XKHbIE TPOIIEHTHI 4

Tema 1.5.

Hpakmuqecme 3aramue




YpaBHEHUs U HEPABEHCTBA

JluneiiHbIe, KBaJApaTHBIC, IPOOHO-TMHEHHBIC ypaBHEHUS M HEPABEHCTBA

2
Tema 1.6. Coneprxkanue y4eOHOr0 MaTepurasa
Cucrembl ypaBHeHMM M | CriocoOBI pelieHUs] CUCTEM JIMHCHHBIX ypaBHeHUU. [ToHsTHs: Marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTenb Marpuilpl. Merton ['aycca. Cucrtembl HENMHEHWHBIX YpaBHEHUMU. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHsTne
Tema 1.7. Copepxanne yaeOHOT0 MaTepuaa
BxoaHoii KOHTPOJIb Boruncnenuss u npeoOpa3oBaHus. YpaBHEHHMs W HEpaBeHCTBA. l'eomerpusi Ha
IJIOCKOCTH 2
Konmponvnas paboma Nel
Paznen 2 Ilpsimble H 20
IIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Copepxanne yueOHOT0 MaTepuana
OcHOBHBIC nouatus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, WpsiMas, IUIOCKOCTb, OK1, OK3, OK4,
CTEPEOMETPHUH. npoctpancTtBo). OCHOBHBIE  aKCHOMBI  cTepeoMeTpuu.  llepecekaromuecs, 2 OK7,
Pacnionoxenune mpsMBIX M | mapajulelbHBIe W CKpeIIMBaroIMecs  npsmble. [Ipu3Hak W CBOKMCTBO [1K1.4.,
IIJIOCKOCTEMN CKPEIMBAIOINXCS NPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. [IK1.5.
KomMb6uHMpoBanHoe 3aHsATHE
Tema 2.2. Copepxanne yueOHOTO MaTepuana
ITapamienpHOCTE HpAMBIX, | [lapannensHple mpsiMas U TuiockocTh. Ompenenenue. [lpusnak. CBoiictBa (C
OpsAMOM M IUIOCKOCTH, | JIokazateabcTBOM). [lapammensable uiockoctu. Onpenenenue. [Ipusnak. ColicTBa
IIJIOCKOCTEMN (c noxazarenbcTBOM). Terpasap u ero snemeHThl. llapamnenenunen u ero
3neMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPAHEN U AUAroHAJIeW Mmapayienenuiena. 6
[Toctpoenue ceuenunii. Pemenre 3amay.
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasa




[lepnenAUKYISIPHOCTD
IPSIMBIX, IPSIMOMN U
IIOCKOCTH, TNIOCKOCTEH

[lepnenpukymnsapusle npsmsle. [lapamnenbHble npsMble, NEPHEHAUKYISAPHBIE K

I0CKOCTH.  [IpM3Hak  NEpHNEHIUKYISIPHOCTH  IPSAMOM M IUIOCKOCTH.

JlokazarenbcTBo. Ilepnenaukyisip u HakiIoHHas. llepneHauKyIApHBIE IIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH INIOCKOCTEN. [loka3arenseTBo.

Paccrosinus B mpocTpaHCcTBE 4
Komb6unmnpoBanHoe 3anstue
Tema 2.4. Copepxanne yaeOHOTo MaTepuana
T M Tpex >
copema 0 pe Teopema o0 Tpex neprneHauKymsapax. Jloka3aTenbCTBO. YTOJI MEXAy IpsAMON M
MIePIICHINKYIIsIpax 4
CPHCHANKYIApA IJIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMHU
KomOunupoBanHoe 3aHsTHE
Tema 2.5. IIpogheccuonanvro-opuenmuposannoe cooepaicarie B dopme
[TapannensHbie, Akcuombl  crepeoMeTpud. llepneHANKYISIPHOCT, HPSAMOM M IUIOCKOCTH, NPaKTHYECKO
NEePIeHIUKYIISPHBIE, napayienbHOCTb JIBYX MPSIMBIX, MEePIIEeHIUKYISIPHBIX IJIOCKOCTH, [IOACOTOBKH
CKPEIIMBAIONINECS NMPSIMBIE | IEPIIEHIUKYJIIPHOCTD TIIOCKOCTEN 2
Tewma 2.6. Coneprxanne yueOHOT0o MaTepuasa
Pemenue 3anay. IIpsmMele 1 | PacionoxeHne mpsMBbIX U TUIOCKOCTEW B MpocTpaHcTBe. [leprneHaukynsapHOCTh U
MJIOCKOCTH B | MapaJuleIbHOCTh MPSAMBIX U MJII0CKOCTeN. CKpenMBaromuecs npsmbie 2
IIPOCTPAHCTBE Koumponvnas paboma Ne2
Pa3nen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1. Copep:xanne yueOHOTO MaTepuana OK2, OK3, OK4,
JexapToBbl KOOpAuHATH! B | JlekapTOBBI KOOPJAWHATHI B MpocTpaHCcTBe. IIpocTeifmme 3amadu B KOOpIUHATAX. OK7.
npocTpaHcTBe. PaccrossHue | PaccTosiHue MEK Ty TBYMS TOYKAMHU, KOOPIWHATHI CEPEIUHBI OTPE3Ka 6

MEXIYy JBYMS TOUYKaMH.
Koopannatel  cepeauHbl

oTpe3Ka

KomOunupoBanHoe 3aHsaTHE




Tema 3.2.

BekTopsl B IIpoCTpaHCTBE.
Yroim Mexay BEKTOpaMHU.
CkasiipHOE NPOU3BEICHUE

Coneprxkanue y4eOHOro MaTepHuaia

Bextopsl B mpocTtpaHcTBe. ClI0O)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHUE
BeKkTOpa Ha uucio. Komnnanapueie BeKTOpbl. CKalIsIpHOE MTPOU3BEACHNUE BEKTOPOB.
PasnosxeHnne BekTopa o TpeM HEKOMILIaHAPHBIM BekTOopaM. KoopauHaTel BeKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY BEKTOPaMH, YToJl 6

MEXY MPSIMON M TJIOCKOCTBIO, YTOJI MEKY MIIOCKOCTSIMH. Y paBHEHHUE MJIOCKOCTH.

['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2

KoMOuHMpOBaHHOE 3aHATHE
Tewma 3.3. IIpogpeccuonanvro-opuenmuposannoe cooepicanue
ITpakTuko- KoopaunatHasi miockocTs. Beruucienue pacCTOSSHUM M IUIOMIAIEH HA TJIOCKOCTH. B dopme
OpPUEHTHUPOBAaHHBIE 3a1a4yd | KoauyecTBEeHHBIE pacyeThl 2 NPaKTHIECKOU
Ha KOOpJIUHATHON MOJATOTOBKHU
TUIOCKOCTH
Tewma 3.4. Coneprxanne yueOHOro Marepuasia
Pemenne 3aja4. | /lekapToBbI KOOpAMHATHI B MpocTpaHcTBe. BekTtopsl B npocTpancTBe. ClokeHue u
Koopaunatsl 1 BEKTOPHI BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomrmiaHapHble BEKTOPBHI.

CkanspHOoe€  TNPOM3BEICHHE BEKTOPOB. PaslokeHWe BeKTopa IO  TPEM

HEKOMILUIaHApHBIM BekTopaM. [Ipocreiimne 3agaun B koopauHarax. KoopaunHatsl

BEKTOpA, PACCTOSTHUE MEXKy TOUKaMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE

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

MPSIMOM M TIOCKOCTBIO, YTOJI MEXAY MIOCKOCTIMU

Konmponvnas paboma Ne3
Paznen 4. OcHOBBI 40
TPUTOHOMETPHHU.
Tpuronomerpuyeckue OK1, OK2, OK3,
pynkuun OK4, OKS35, OKe6,
Tema 4.1. Copep:xanue yueOHOT0o MaTepuana OK7.




Tpuronomerpudeckue
(GyHKIMU  TPOM3BOIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Panuannas mepa yria. IloBopoT Touku BOKpYr Haudana koopauHat. OnpezneneHue
CHUHYCa, KOCUHYCa, TAHT'€HCA U KOTAaHI'€HCa. 3HAKU CHUHYCa, KOCUHYCa, TAaHI'€HCA U
KOTaHI€HCa 0 YETBEPTSAM. 3aBUCUMOCTh MEX]Yy CUHYCOM, KOCHHYCOM, TAHT€HCOM
1 KOTaHT'€HCOM OJHOI'0 M TOI'O )K€ yria

Komb6unupoBanHoe 3ansrue

Tema 4.2.

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.

DopMyIIsI IPUBEACHUS

Copepxanue yueOHOro MaTepuana

Tpuronomerpuueckue toxnaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHI€HC YIJIOB O
U - o.. DopMyIibl IPUBEIECHUS

KoMOuHMpOBaHHOE 3aHATHE

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

yTJI0B

Cunyc nu KOCHHYC
JBOMHOTO yria. ®opmyisl

IMMOJIOBUHHOTI'O yTJIa

Copep:xanue yueOHOro MaTepuana

CymMa u pasHocTb cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC

nBoiiHoro yrjma. ®opmynbsl monoBuHHOro yria. IIpeoOpa3oBaHus CymMMBbl

TPUTOHOMETPUYECKUX (YHKIUN B IPOU3BEIECHUE U IPOU3BEIEHUS B CyMMY.
TaHIE€HC ITOJIOBUHHOTO

BobipakeHue TpUTOHOMETPHUYECKMX (YHKIMH dYepes

aprymenTa. [IpeoOpa3zoBanHusi IpOCTENIINX TPUTOHOMETPHUUECKUX BbIPAXKEHUI

KomOunupoBanHoe 3aHsaTHE

Tema 4.4. Copepxanue yueOHOTO MaTepuana

@ynkuuy, HX CBOMCTBA. | OOMACTh ONpeeNeHs] 1 MHOXKECTBO 3HaueHUH (pyHkiuii. YETHOCTh, HEUETHOCTD,
Crioco6b1 3aJaHus | NepuoIUYHOCTh GyHKIMN. CriocoObl 3ajaHus QyHKIMN

GyHKIMHA KoMOMHUpOBAHHOE 3aHATHE

Tema 4.5. Coneprxanne yueOHOTO MaTepuasa

Tpuronomerpuueckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUM TPUTOHOMETPHUYECKUX (PYHKIHUH.

¢yHKUIMH, MX CBOWMCTBA U
rpaduxu

YérHOCTh, HEYETHOCTD, NEPUOTUYHOCTD TPUTOHOMETpUYecKHX (yHKuui. CBoicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/Ip0BaHHOe 3aHATHC.

Tema 4.6.

HpaKmuquKoe 3anamue




ITpeoOpa3oBanue Cxartue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.

rpaduKoB [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUUIECKUX (PYHKITUI

TPUTOHOMETPUUYECKUX

byHKIUI

Tema 4.7. IIpogheccuonanvro-opuenmuposannoe cooepicarie

Onwucanue Vcnonb3oBaHue CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIHUI B NpodeccHOHaIbHBIX
IIPOM3BOJICTBEHHBIX 3aa4ax

IPOLIECCOB C  ITOMOILBIO
rpaduKoB QYHKIHIA

Tema 4.8. Coneprxkanue yueOHOro MaTepuasia
OO6parnbie OO6patHbie TpuroHoMerpuyeckue GpyHkiuu. x cBoiicTBa u rpaguku
TPUTOHOMETPHYECKHE
KoMOuHMpOBaHHOE 3aHATHE
byHKIIUN
Tema 4.9. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

PemeHne TpUrOHOMETPUYECKMX YpPAaBHEHMH OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPAaBHEHMs, CBOJAIIMECS K KBAJApPaTHBIM, peEIIaeMble
Pa3I0KEHUEM Ha MHOKHUTEIH, ONHOPOIHBIE.

IIpocreiiire TPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.10. Coneprxkanne yueOHOT0 MaTepuasa

Cucremsl Cucremsl MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUIN

TPUTOHOMETPUYECKHUX KomM0OunnpoBanHoe 3aHsTre

ypaBHEHUU

Tema 4.11. Coneprxanue yueOHOro MaTepuaa

Pemenne 3amad. OcHoBbl | [IpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHI M HEPAaBEHCTB B TOM YHCJIE C MCIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKIUHA Konmponvnas paboma No4

B dopme
MPAKTUYECKOU
MOJITOTOBKU




Pazpnen S. 8
KommiexkcHble yncia
Tema 5.1. Copepxanne yaeOHOT0 MaTepuana
KommiekcHbie uncna [Tonstue komriuiekcHoro yucna. ComnpsykeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIeKCHOro uucina. @opma 3amucd  KOMIUIEKCHOTO — 4ucia 4
(reomeTpuyeckas, TpPUTOHOMETpHUUYECKas, anreOpanyeckas). ApudmMeTnueckue
JENCTBUS C KOMILJIEKCHBIMU YMCIIaMU
KoMOuHMpOBaHHOE 3aHATHE
Tema 5.2. Ipaxkmuueckue 3ansmus
[Tpumenenue BoimonmHenue  pacueToB € MOMOIIBIO  KOMIUIEKCHBIX — uucen. [Ipumepsl
KOMIUIEKCHBIX YHCEI MCIOJIb30BaHUS KOMIUIEKCHBIX YHCEI 4
Paznen 6. IlpousBoanas 40 OKI1, OK2, OK3,
byHkuuu, ee OK4, OKS5, OK6,
NpUMEHEeHHEe OK?7.
Tema 6.1. Coneprxanue yueOHOro MaTepuasa
[Tonsatne  mpousBoaHON. | OnpeseneHre YMCIOBOM MOCIeN0BaTEIbHOCTH U CIIOCOObI ee 3amaHus. CBoiicTBa
@opMmysibl M IpaBUiIa | YUCIOBBIX MocienoBarenbHOCTel. OmnpeneneHue mnpenena Mociael0BaTeIbHOCTH.
b hepeHIMPOBaHUS Brruucnenne  mpenmenoB  mocnenoBaTenbHoOcTel.  [lpemen  dynkmum  Ha 2
6eckoneunoctu. Ilpenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuu. 3anayd, MOPUBOJALIME K MOHATHIO NPOM3BOAHON. OrmpeneneHue
MIPOU3BOJHOM. AJITOPUTM OTBICKaHUS TPOU3BOTHON
KomOunupoBanHoe 3aHATHE
Tema 6.2. Coneprxanue yueOHOro MaTepuasa
IIpousBoaHbIe cyMMmel, | @opmyisl auddepenunposanus. [Ipasuna quddepenunpoBaHus 6

pasHOCTH  HPOU3BEACHHA,
HaCTHOT'O

KomOunupoBanHoe 3aHsATHE




Tema 6.3. Copepxanne yaeOHOT0 MaTepuana

IIpousBoaHbIe Omnpenenenue ciaoxHON QyHKmH. [Ipon3BOgHAS TPUTOHOMETPHUYECKUX (DYHKIIMHA.
TPUTOHOMETPUYECKUX [Tpou3BoaHas COKHOU (PYHKIUU

Gynxuuii.  Iponssonnas | KoOMOMHMPOBAHHOE 3aHSATHE

CIIOKHOHM (YHKIIUH

Tema 6.4. Coneprxkanne y4eOHOT0 MaTepuasia

[TonsiTue 0

HETPEPHIBHOCTH (DYHKITHH.
Meron uHTEpBaJIOB

[Tonstue nHenpepwiBHON G(yHKIMKH. CBoiicTBa HempepblBHOW (yHKIMU. CBs3b
MEX1y HEMPEepPhIBHOCTHIO U AU PepeHupyeMocThi0 QYHKIIUU B TOUKE. AJITOPUTM
pEelIeHUs HEPAaBEHCTB METOI0M MHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5. Coneprxanue yueOHOro MaTepuasa
['eomeTpuueckuii u | ['eomeTpudeckuii CMbICI TPOU3BOAHONW (YHKIMH — YIJIOBOW KO3 GUIUEHT
buznueckuit CMBICH | KacaTeNbHON K Trpaduky (GYHKIMM B TOYKE. YpaBHEHHE KacaTelbHOU K rpaduky
IIPOU3BOJHON GyHKIUU. AJTOPUTM COCTAaBIICHUS YpaBHEHHs KacaTeNbHOW K rpaduky QyHKIuH
y=f(x)
KomM0uHMpoBaHHOE 3aHsTHE
Tema 6.6. Ilpakmuueckoe 3anamue
dusznyeckui cMbIch | Ou3ndeckuil (MeXaHWYEeCKU) CMBICT MPOU3BOJHOM — MTHOBEHHAs CKOpPOCTH B
MIPOU3BOJHOMN B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeccuoHaNbHBIX
3a/a4ax
Tema 6.7. Coneprxanne yueOHOT0 MaTepuasa

MOHOTOHHOCTH (YHKIHH.
Touku skcTpemyma

Bospacranne u yObiBanwe (GYHKIIUHM, COOTBETCTBHE BO3pACTaHUS W YOBIBaHUS
GyHKIIMM 3HaKy Tpou3BoAHOW. [loHsTHE TPOWU3BOMHONW BBICHIETO TOPSIKA,
COOTBETCTBHE 3HAKA BTOPOW MPOM3BOJAHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA
oTpe3ke. 3aauyd Ha MaKCHMyM W MHUHUMYM. [IOHATHE acCHMIITOTHI, CIOCOOBI WX
onpeaeneHusl. ANTOPUTM HUCCIeNOBaHus (PYHKIMH W TIOCTpOeHUs ee rpaduka c

MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS




KoMOuHMpOBaHHOE 3aHATHE

Tema 6.8.
HccnenoBanue QyHKIMH H

Conepxkanue y4eOHOro MaTepHuaia

HccnenoBanue GyHKIIMHA HA MOHOTOHHOCTB M TOCTPOEHHUE I'PpauKOB.

MoCTpoeHue rpadukoB 4

KomOunupoBanHoe 3aHiTHE
Tema 6.9. HaubGonwsmee u | Comepikanue ydeOHOro MaTtepuaia
HavuMeEHbIIIEe 3Hayenus | HaxoxaeHue HamOOJNbIIEr0o M HAMMEHBIIETO 3HAYEHHH (YHKIHM, MOCTpOeHHE
byHKIIUN rpadKOB MHOTOWJIEHOB C UCII0JIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajan3a 2

KomOunupoBanHoe 3aHsTHE
Tewma 6.10. IIpogpeccuonanvro-opuenHmuposannoe cooepicanue
Haxoxnaenue Haumensiiee n Hanbosnbiiee 3HaueHne pyHKIUU B dopwme
ONTUMAIBHOIO pe3yibTaTa 2 MIPaKTUYECKOU
C MOMOIIBI MPOU3BOIHOMN MOATOTOBKHU
B [IPAKTHUYECKUX 3aJa4ax
Tema 6.11. Coneprxkanne yueOHOT0 MaTepuasia
Pemenne 3aga4. | @opmynbl U npaBuia quddepenunponanus. MceciaenoBanue QyHKIMM ¢ TOMOIIbIO
IIpoussoanas Gynkuuu, ee | mpou3BoaHoil. Hanbomplee n HauMeHbIIee 3HAUCHUS (PYHKIIHH 2
IPUMEHEHNE Koumponvnasa paboma Ne5
Pasznen 7. 46 OK1, OK2, OK3,
MHOrorpaHHMKM M TeJia OK4, OKS5, OK6,
BpallleHust OK7,
Tema 7.1. Coneprxanne yueOHOTO MaTepuasa [1K1.4.,
Bepmmnel, pebpa, rpanu | [TonsTue MHOrorpaHHuka. ETo 2ieMeHTBHI: BEepUIMHBI, peOpa, rpaHu. lHaroHaib. [IK1.5.
MHOTOTpaHHHKA Ceuenue. Boinykiible 1 HEBBITYKJIBIE MHOIOITPaHHUKH 2

KomOunupoBaHHoe 3aHATHE
Tema 7.2. Coneprxanne y4eOHOT0 MaTepuaia




IIpusma, ee
COCTaBJAIOIIUE, CEYCHHE.
IIpsmMas u  npaBWIbHAS

[Tonsarue nmpusmel. Ee ocHOBaHus n GokoBble TpaHu. Bricota mpusmel. [Ipsimas u
HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenue

KoMOuHMpOBaHHOE 3aHATHE

IPU3MBI
Tema 7.3. Coneprxkanne y4eOHOT0 MaTepuasia

[Tapannenenunen, ky0. | [lapaisienenunen, CBOMCTBa MPSIMOYTOJbHOrO mNapaienenunena, kyd. Cedenue
CeueHue Ky0a, | kyba, mapasesnenureaa

napajuiejenumneia KoMOuHMpOBaHHOE 3aHATHE

Tema 7.4. Coneprxanne yueOHOro Marepuasia

[Mupammuna, ee | [lupamuga u ee onemeHthl. Cedenue mnupamuisl. [IpaBunbHas mnUpaMuaa.

COCTaBIISIIOLINE, CEUYCHHE.
[IpaBunbHass  mUpaMuia.
YcedeHHas nupamua

YceueHHas nupaMuaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5.

Coneprxanue yueOHOro MaTepuasia

bokoBas U noyiHas | [Inomanps O0KOBOW M OJTHOW MOBEPXHOCTH MPU3MBbI, TUPAMUIbI

MOBEPXHOCTh npu3Mel, | KoMOMHUpPOBaHHOE 3aHSATHE

MU PAMU/IBI

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

Cummerpus B KyOe, | CUMMeTpUsl OTHOCHUTEJIBHO TOYKH, MPSIMOM, MiIockoctu. CuMmerpusi B KyOe,
napajuleJenunene, napajuleJienunesie, npusMe, upamMmuie

IIpU3Me, UpaMue

KomOunupoBanHoe 3aHsTHe

Tema 7.7.
IIpumepsl cumMMeTpuil B
npodeccuun

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 7.8.

IIpaBunpHbBIE
MHOT'OTpaHHUKH, ux
CBOMCTBA

Hpakmuttecxoe 3anamue

Ilonstue MMPpaBUJIBHOT'O MHOT'OI'paHHUKA. CBoiicTBa IMMPpaBUJIbBHBIX MHOTOI'PaHHUKOB

B ¢opme
[IPaKTUYECKOU
MOJTOTOBKU




Tema 7.9.
Humeap, €ro
cocrasiitronue. Ceuenue

Coneprxkanue y4eOHOro MaTepHuaia

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

OUIMHIpa Komb6unnpoBanHoe 3ansrue
Tema 7.10. IIpogheccuonanvro-opuenmuposannoe cooepicarie
Konyc, cro | Konyc u ero oanementel. CeueHue KoHyca (MapajljlelIbHOE OCHOBAaHHMIO U

cocrasiitronue. Ceuenue

IIPOXOJIslIee Yepe3 BEPIIMHY), KOHUYECKUE ceueHus. PazBepTka KoHyca

KOHYca

Tema 7.11. Copep:xanue yueOHOT0o MaTepuana

Y ceueHHbli KOHYC. | YceueHHbll koHYyC. Ero obpasytomias u Beicota. CedeHrne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHYca

Tema 7.12. Coneprxkanue yueOHOro Matepuasa

lap u cdepa, ux ceueHus

ap u cdepa. Bzaumuoe pacronoxxkenue cdepsl U miockoctu. CeueHne mapa,
cdepbl

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.13.

ITonste 00 00bEMe Tena.
OTHolIeHne 00BEMOB
MOJOOHBIX TEN

Copepxanne yueOHOT0 MaTepuana

[Tonsitue 06 oOveme Tenma. OObeM Kyba M TPSIMOYTOJIBHOTO Mapajuielienure/a.
O6bem mnpusmbl u  IwMHApa. OTHOHIEHHE O0BEMOB MOJOOHBIX — Tedl.
['eomeTpryeckuii CMBICI OTIPEETUTENS 3-TO TOPsIIKa

KomOunupoBanHoe 3aHsTHe

Tema 7.14.
O0BEMBI u IJIOIIAaN
MOBEPXHOCTEN TeN

Copep:xanne yueOHOTO MaTepuana

O6bemMbl mupamuabl U koHyca. O0bem mapa. [Tnomanu nosepxHocreit Ten

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 7.15.

KomOunanmu
MHOTOTPAaHHUKOB W  TeJ
BpaIeHus

HpaKmuquKue 3AHAMUA

KoM0OuHanuu reoMeTpuueckux Tel

B dopme
MPAKTUYECKOU
MOJITOTOBKU




Tema 7.16.

Hpakmuqecmte 3AHAMUA

I'eomeTpuueckue Hcnonb3oBaHne KOMOWHAIMKA MHOTOTPAHHWKOB W TN BPANICHHS B IMPAKTHUKO- 4
KOMOUHAIVY Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
Tema 7.17. Coneprxkanue y4eOHOr0 MaTepuasia
Pemenue 3aga4. | OOBEeMbI U TUIOIIAAN TOBEPXHOCTH MHOTOTPAHHUKOB H TEJI BPALLICHUS
Mmuororpanauku U T€1a | Konwmpoavras paboma No6 2
BpallleHus
Pasznea 8. 14
IlepBooOpa3nas
pyHkumu, ee
npUMeHeHne OK1, OK2, OK3,
Tewma 8.1. Coneprxkanue yueOHOro MaTepuasa OK4, OKS35, OKe,
IlepBooOpa3Has ¢GyHKIUMH. | 3a7a4a 0O BOCCTAHOBJICHMH 3aKOHA JBHIKEHHUS 110 M3BECTHOM cKopocTH. IToHsTHE OK?7.
[TpaBuna HaxXOXJeHus | uHTerpupoBanus. O3HAKOMIIEHHE C TIOHATHEM MHTErpaja W MepBOOOpasHOM Ais
epBOOOPA3HBIX ¢ynkunn y=f(x). Pemenue 3amau Ha CBs3b MEPBOOOpa3HONW M €€ MPOU3BOTHOM,
BBIUHCIICHHE TMepBOOOpa3sHON s JaHHOM ¢yHkumu. Tabmuma Qopmyn s
HaXO0XXJICHUs epBOOOpa3HbIX. M3yueHue npasuiia BEIYMCICHNUS IEPBOOOPA3HOI 2
KomM0uHMpoBaHHOE 3aHsTHE
Tewma 8.2. Coneprxkanne yueOHOT0 MaTepuasia
[Tnomans KpUBOIUHEWHOMW | 3a/aud, MPUBOAALINE K TMOHSATHIO ONPEACICHHOTO HHTErpajia — O BBIYUCICHUH
Tpaneuuu. @opmyia | UIOMAAX KPUBOJIMHEWHOW Tpamenuu, O TmepeMelieHud Touku. Ilonarue
Herorona — JleiiGHuna ONPEIEIEHHOTO  MHTErpaja. ['eomerpuueckuii u  QuU3MUECKUN  CMBICT
ornpenenenHoro uHrerpana. ®opmyna Hetorona— JleiibHuma 4

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 8.3.
Heonpenenennsiii u

Conepxkanue yaeOHOro MaTeprania

IlousTue HEOMPECACIICHHOI'O MHTETpajia




ornpeneneHHbId uHTErpansl | KomOnHupoBaHHOE 3aHATHE 2

Tema 8.4. Copepxanne yaeOHOT0 MaTepuana

[Tonstue 00 | 'eoMeTpUYECKHIl CMBICI OTIPEIETIEHHOTO HHTETpalia

ONpeACICHHOM HHTErpajic KOM6HHHp0BaHHoe 3aHATHE 2

KaK ioniaau

KPUBOJIMHEWHOW Tparenuu

Tema 8.5. Ipogpeccuonanvrno-opueHmuposannoe cooepicanue

Onpenenenublii uHTErpan | ['eomeTpuueckuii CMbICH ompenaeneHHoro uHrerpana. ®opmymna Heiotona - B dopme

B KM3HU JleitOHuNA. 2 HPaKTHIECKOH
Pemrenue 3amay Ha MpUMEHEHNE WHTETPaja sl BEIYUCICHUS (PU3MUECKUX BEITMYNH HOArOTOBKHA
U IIomageu

Tema 8.6. Coneprxkanue yueOHOro MaTepuasa

Pemenne 3agad. | [lepooOpasznas pynkmun. [IpaBuna HaxoxaeHns nepBoodpasHeix. Ee mpumenenue

IlepsooOpasnas ¢ynkuuu, | Konmpoavnas paboma Ne7 2

ee MpUMEHEeHue

Pa3nen 9. 18

Crenenu " KOPHH.

Crenennast pyHKIHA

Tema 9.1. Coneprxkanne yueOHOT0 MaTepuasa

Crenennas  QyHKUMA, €€ | [TousTre KOPHS N-Oil CTENeHH U3 AeiicTBUTeNbHOro yncna. Oynkman ¥ = ¥X  px

CBOHCTBA cBolicTBa 1 rpaduku. CBOICTBA KOPHS N-OH CTENEHH OKl, OK2, OK3,
KomOunnpoBanHoe 3aHsaTHE 4 OK4, OKS, OK7

Tema 9.2. Coneprxanne yueOHOTO MaTeprasa

[TpeoGpa3oBanue IIpeoOpa3oBaHue UPpaTMOHATBHBIX BBIPAKEHHH

BBIDAKEHUN C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4

Ol cTereHn

Tema 9.3.

Copep:xanne yueOHOTO MaTepuana




CpoiictBa  crenenu ¢ | [lonarue cremeHu ¢ JOOBIM pallMOHATIBHBIM Moka3areneM. CteneHHble (QYHKIHMH,
paloHaIbHBIM UX CBOICTBa U rpaduku
JIEUCTBUTEILHBIM KoMOuHMpOBaHHOE 3aHATHE 2
NIO0Ka3aTeNsIMU
Tema 9.4. Coneprxkanne y4eOHOT0 MaTepuasia
Pemenue PaBHOCHJIBHOCTP HMppalMOHAIBHBIX YpPAaBHEHUH UM HEpPaBEHCTB. Meronsl HX
MPPALMOHATIBHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 6
Tema 9.5. Coneprxanne yueOHOro Marepuasia
Crenenu u KOpHH. | OmnpeneneHue creneHHoW ¢yHkuuu. Vcmonb3oBaHWe ee CBOMCTB NpU PEIICHUU
Crenennast GyHKIIUS YpaBHEHUH U HEPABEHCTB 2
Konmponvnas paboma Ne§
Pasznea 10. 18
IHokazaTenbHast
pysuxkuus
Tewma 10.1. Coneprxkanne yueOHOT0 MaTepuasa
ITokazatenpHas QyHkuusd, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKa3zareneM. OmpeneneHue
€e CBOICTBA MOKa3aTeIbHOW (YHKIIMM, €€ CBONCTBA U TpaduK. 3HAKOMCTBO C NPUMEHEHUEM
nokaszatenbHOM (pyHKIMU. PenieHue moka3aTenbHBIX YpaBHEHUH (DyHKIIMOHAJIBHO-
OK1, OK2, OK3
rpaguYecKuM METOZ0M 4 ’ ’ ’
OK4, OKS5, OK7
KomOunupoBaHHoe 3aHiTHE
Tema 10.2. Ilpaxmuueckue 3ansamus
Pemienne mnokasarenbHbIX | PermeHne moka3aTeNbHBIX ypaBHEHWH METOJOM YpaBHUBaHHS —IOKa3aTesei,
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOW MEpeMEHHOW, ()YHKIIMOHAIBHO-TPAPUIECKUM METOIOM.
Pemenne nokasarenbHbIX HEPABEHCTB 8

Tema 10.3.

Copepxanne yueOHOTO MaTepuana




CucreMbl IOKa3aTelbHBIX

Pemrenne cucreM nokasaTeinbHbIX YPaBHEHUN

ypaBHEHUI KoMOuHMpoBaHHOE 3aHATHE 4
Tema 10.4. Coneprxkanue y4eOHOr0 MaTepuasia
Pemenune 3aja4. | Pemienre mnoka3aTeNbHBIX YpPaBHEHUH METOAOM YpaBHMBAHHUS IOKa3aTenel Hu
IToxasarenpHas QyHKIUA | METOIOM BBEICHUS HOBOM IEpEeMEHHOMN. PelieHne nokazaTenbHbIX HEPABEHCTB

Koumponvnas paboma Ne9 2
Paznen 11. Jlorapu¢gmsl. 30
Jlorapudpmuieckast
pysuxkums
Tema 11.1. Copep:xanue yueOHOTo MaTepuana
Jlorapudpm yucia. | Jlorapudm uncia. JlecITHUHBIN U HATYpaTbHBIN JIorapu(Mbl, 9UCIO €
JecaTnunblii 1 | KoMOMHMPOBAaHHOE 3aHATHE
HaTypaJIbHbIHN JorapuMsl, 4
YHCIIO €
Tema 11.2. Copepxanue yueOHOTO MaTepHana OK1, OK2,
CaoiictBa  norapudmoB. | Coiictsa norapudmos. Oneparus JorapuMHUPOBAHUSL. OK3, OK4,
Onepanus KomOunupoBaHHoe 3aHATHE 6 OKS3, OK7.
JorapupmMUpOBaHUs
Tema 11.3. Coneprxkanne yueOHOT0 MaTepuasia
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
byHK1MS, ee cBOicTBa Komb6unnpoBanHoe 3aHsTue 4
Tema 11.4. Coneprxanue yueOHOro MaTepuasa
Pemenue ITonsite morapudmudeckoro ypaBHeHHsA. Onepanus NOTSHIMPOBaHUS. TpH
JIOTapUMUUECKIX OCHOBHBIX METOJa PEIICHUS JIOrapu(MUUECKUX YypaBHEHMI: (YHKIMOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatpuyeckuil, METOJ MOTCHIMPOBAHHS, METOJ BBEJICHHS HOBOH IEPEMEHHOI.

8

Jlorapudmuueckrue HepaBeHCTBA

KomOunupoBanHoe 3aHsATHE




Tema 11.5. Copepxanne yaeOHOT0 MaTepuana
Cucremsl AJNTOPUTM pEIICHHs] CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapupMHUECKUX
J0rapuPpMHUECKUX YPaBHEHUI U HEPABEHCTB
ypaBHEHUI KomOunupoBaHHOE 3aHATHE 2
Tema 11.6. Ilpakxmuueckue 3ansamus
Jlorapudmsl B mpuponae 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  orapupMHUYECKHX
Jlorapudmsr. ypaBHEHUH 2
Jlorapudmuueckas Konmponvnasn paboma Nel()
byHKIHS
Pasznen 12. 10
MHo:xecTBa. JJIeMEHTHI
Teopuu rpagos
Tema 12.1. Coneprxanue yueOHOro MaTepuasa
MpmnoxecTBa [Tonsitue MuoxectBa. [ToamaoxkecTBO. Oniepariiu ¢ MHOKECTBAMHU
KomOunupoBanHoe 3aHsTHe 2
Tema 12.2. Ilpakmuueckoe 3anamue
Onepanunu ¢ MHOKECTBaMHU
Onepanuu ¢ MHOXecCTBaMH. PelieHune npukiaaHbIxX 3a1a4 2
Tema 12.3. Ilpaxmuueckue 3ansamust
I'padbr [Tonsitue rpada. Ces3Hblii rpad, qepeBo, HUKI rpad Ha TNIOCKOCTH 4
Tema 12.4. Coneprxanue yueOHOro MaTepuasa
Pemenne 3agad. | Onepauuu ¢ MHOXecTBaMHM. OmucaHue peajbHBIX CHUTyallud C IIOMOIIBIO




MmuoxectBa, ['padpr 1 ux

MHOeCTB. [Ipumenenune rpadoB K pelieHHIo 3a1a4

IPUMEHEHNE Konmponvnas paboma Nel I 2
Paszmen 13. DJjeMeHTHI 26 OK1, OK2,
KOMOMHATOPUKH, OK3, OK4,
CTATHCTHKH U TEOPUH OKS5, OK7.
BepoOsTHOCTEH
Tema 13.1. Coneprxanue yueOHOTro MaTepuasa
OcHoBHbIE nousTus | [lepecTaHOBKH, pa3MeEIIEHMs], COUECTaHUS.
KOMOMHATOPUKHU 4

KomOuHupoBaHHoOe 3aHsTHE.
Tema 13.2. Copep:xanue yueOHOT0o MaTepuana
CoOpbiTHeE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHbIE COOBITUS. TeopeMbl O BEPOSTHOCTH CYMMBbI
coObiTus.  ClloKeHHME M | COOBITHI. Y CIIOBHAsI BEPOSITHOCTh. 3aBUCUMbIE M HE3aBUCHMbIE COOBITHS. Teopembl
YMHOKEHUE BEPOATHOCTEN | O BEPOSITHOCTU MPOU3BEACHUS COOBITHIA.

4

KomOunupoBanHoe 3aHsTHE
Tema 13.3. Ipakmuueckue 3anamus
BeposTHOCTB B
npodeccuoHaNbHBIX 4
3aJ1aqax OTHOocHTeNbHAST YacTOTa COOBITUS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTUYECKOE

ornpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
Tema 13.4. Coneprxanne yueOHOTO MaTepuaa
Huckpernas  ciydaiHas | Bunel cinyuaiibix BennuuH. OrnpenesieHue AMCKPETHOM ClIy4ailHOW BEJIMYMHBI.
BEJIMYNHA, 3aKOH €¢ | 3aKOH pacHpeleNeHus JIUCKPEeTHOW ClydallHOM BenuuuHbl. Ee uucioBble
pacnpeneneHus XapaKTepUCTUKHU 4

KomOunupoBanHoe 3aHsaTHE
Tema 13.5. Coneprxanne yueOHOTO MaTepuana

3amaun MaTeMaTHYEeCKOU
CTaTUCTUKHU

Bapuaunonnsii  psa.  I[lomuron dactror u  rucrorpamMma. CraTUCTHYECKUE
XapaKTePUCTHKU Psifia HAOIIOAaeMbIX JTaHHBIX




KoMOuHMpOBaHHOE 3aHATHE

4
Tewma 13.6. IIpogpeccuonanvruo-opueHmuposanHoe cooepicanue
CocraBienne Tabmuu u | [lepBuunas 00pabOTKa CTaTHCTUYECKHUX JAaHHBIX. [ padudeckoe ux mpeacTaBicHHe. B dopme
JTUarpamMm Ha MpakTHKe Haxoxpaenue cpeqHux XxapakTepUCTHK, HAOTIOAaeMbIX JaHHBIX 2 IPaKTUYECKON
MOJITOTOBKU

Tewma 13.7. Coneprxkanue yueOHOro MaTepuasia
Pemenune 3a1a4. | DneMeHThl KoMOMHatopuku. CoObiTHe, BeposATHOCTH coObITHS. CllOKeHHE U
OeMeHThI YMHOXEHHE BEpOSITHOCTEH
KOMOUHATOPUKH, Koumponvnasa paboma Nel?2 4
CTAaTUCTUKH U  TEOPHUH
BEPOSATHOCTEN
Paznen 14. YpaBHeHusi u 28 OK1, OK2, OK3,
HepaBeHCTBA OK4, OKS5, OK®6,
Tewma 14.1. Coneprxkanne yueOHOT0 MaTepuasa OK?7.
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPAaBEHCTB. | paBHOCWIBHBIX MEPEXOAax B YpaBHEHUSAX M HepaBeHcTBax. OOmme MeTo[bl
OOmue MeTOBI PEIIEHNsT | pelIeHHs] YPaBHEHHIA: Mepexo] OT paBeHCTBa (DYHKIMH K PABEHCTBY apryMEHTOB 4

IUIT MOHOTOHHBIX (DYHKIIUH, METOJI PA3JIOKEHUSI HA MHOXKHTEIH, METOJ BBEICHUS

HOBOM MMEPEMEHHOH, PYHKIIMOHAIBHO-TpaduIeCcKUil METO/

Komb6unnpoBanHoe 3aHsTue
Tema 14.2. Coneprxanue yueOHOro MaTepuasa
['paduueckuit MeToA | O6mmue MeToIbl pelIeHUs] HEPABEHCTB: MEPEeX0/] OT CPAaBHEHMS 3HAUYEHUH (yHKIMN
peleHus YPaBHEHMH, | K CPAaBHEHUIO 3HAYEHHWH apryMEHTOB [UIi MOHOTOHHBIX (YHKIMH, METoA
HEPaBEHCTB MHTEPBaJIOB, (pyHKUIHMOHANBHO-Tpaduueckuil Mmeto. ['paduueckuit Metosn pemeHus

yYpaBHEHU U HEPABEHCTB 4




KoMOuHMpOBaHHOE 3aHATHE

Tema 14.3.
YpaBHEHMs U HEPABEHCTBA

Conepxkanue y4eOHOro MaTepHuaia

Onpenenenne Moxayns. Packpeitne Mopayns 1o omnpenenenuto. IIpocreitmme

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

OIIPECICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOYJIEM 4

KomOuHupoBaHHoe 3aHsTHE
Tema 14.4. Coneprxkanne yueOHOT0 MaTepuasia
VYpaBHEHUS ¥ HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiinre ypaBHEHHS 1 HEPABEHCTBA C MTApaMETPOM
C mapameTpaMu KomOunupoBanHoe 3aHsTHE 6
Tema 14.5. IIpogheccuonanvro-opuenmuposannoe cooepaicarue B¢

opMme
CocraBnenue u pemeHue | PerieHue TeKCTOBBIX 3a/1a4 TPOPECCHOHATIBHOTO COICPIKAHUS 2 P .
MIPaKTUYECKOU
npodecCHOHATBHBIX 3aJay
. IOATOTOBKHU

C TIOMOILBIO YPABHEHUM
Tewma 14.6. Ilpaxmuueckoe 3ansmue
Pemenne 3aga4. | OOmire MeToAbl pellieHusl YpaBHEHUN. YpaBHEHHUs] M HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | rMapaMeTpaMu 2
IIpome:xxyTouyHast arTecTanus (3K3aMeH) 6

Bcero:

340




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
ITPEJIMETA

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

Peanu3anus mporpaMMel peiMera TpedyeT HaIuIusl yaeOHOTo KaOMHEeTa MaTeMaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJMUYECTBY O0YJAIOIIUXCS;
- pabouee MeCTO TpenojaBarTes;

- KOMITJICKT y4eOHO-HATISAHBIX TOCOOUH;

- KOMILIEKT 3JICKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX paboT;

- po(e€CCHOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS;

- MaTepHalIbl HK3aMeHa.

TexHuveckue cpecTa 00yUCHUS:

- IHTEPAKTUBHAS JIOCKA;

- IPOCKTOP;

- KOMITBIOTEp C JuIeH3noHHbIM [10.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

OcHOBHbIE HCTOYHHKH:

1. Martemartuka: anrebpa ¥ Hayala MaTeMaTHYEeCKOrO aHaiu3a, reomerpus. Anrebpa u
Hayaja MatemMatnuyeckoro ananusa. 10-11 knacc. Anumos 1I1.A., Koasarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsenienue, 2022.

2. Maremartuka: anreOpa ¥ Hayajla MaTEMAaTUYECKOrO aHanu3a, reomeTpus. ['eomerpus.
10-11 xmacc. Atanacsa JI.C., byryzoB B.®., Kagomuer C.b. u apyrue. - M: IIpocBemienue,
2022.

3. Martemaruka: anrebpa W Hayaga MaTeMaTUYeCKOTo aHanu3a, reomerpus. 10-11
KJ1acchl. Anredpa u Havajla MaTeMaruyeckoro aHanusa. B 2 u. Hacte 1: YuyeOHuk ns yyamumxcs
o0Opa3oBaTenbHbIX Oopranu3anuii (6a3oBslii ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK 1)1 ydauxcs o0pa3oBaTelbHbIX Opranu3anuii (6a3oBslil ypoBeHb)/ Mopakosuy A.T.
u apyrue; noa penakuueid Mopakosuua A.I'. - M: Muemo3suna, 2018.

4. Maremaruka: anreOpa M Hadaja MaTeMaTHMYECKOTO aHaiau3a, reomeTpus. Anredpa u
Hayajga mareMmarudeckoro aHanusza. 10 xmacc. Mypasun I'.K., Mypasuna O.B. M3garenscTBo
"IIpoceemnienue".

5. Martemaruka: anrebpa W Hayala MaTeMaTHYeCKOrO aHaju3a, reomeTpusa. Anrebpa u
Hayayia Maremarndeckoro aHanmmsa. 11 kimacc. Mypasun I'.K., Mypasuna O.B. U3narensctBo
"ITpocBenienue".

6. Martemaruka: anreOpa ¥ Hadaja MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpus. 10
knacc. CmupHoB B.A., CmupHoBa .M. "U3narenscTBo "lIpocsemenne”.

7. Maremartuka: anredpa U Hadaja MaTeMaTHYeCKOro aHayim3a, reomerpus. ['eomerpus. 11
knacc. CmupHoB B.A., CmuproBa .M. U3natensctBo "[IpocBemenue”.

8. Matemaruka. 'eomerpus. 10 xmacc. Mep3msix A.I'., Homuposckuit JI.A., Tlononckuii
B.b., Axup M.C.; nox penakuueii [lononsckoro B.E. M3narensctBo "[Ipocsemenne”.

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

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

I[OHOJIHI/ITGJ'IBHBIC HCTOYHUKH:



1. MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYECKOT0 aHaIu3a, reoMeTpus. AnreOpa u Hadanta
MaTemarudeckoro ananmza. 10 xmacc. Hukonsckuit C.M., Ilotanmos M.K., Pemetnnkos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

2. Maremaruka: anreOpa U Hayaja MaTeMaTUYECKOro aHaju3a, reomerpusi. AnreOpa u Havana
MaTeMaTuueckoro ananmu3a. 11 kmacc. Hukonbckuit C.M., ITotanmoB M.K., Pemeraukos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

3. Maremaruka: anrebpa U Hadajga MaTeMaTH4eCKOTo aHanusa, reomerpus. ['eomerpms.10-11
kinacc. [ToropenoB A.B. Maremaruka: anreOpa 1 Hauaia MaTeMaTHYECKOr0 aHAIN3a, TEOMETPUS.
I'eometpus.10-11 knacc. [Horopenos A.B. - M: IIpocsemienue, 2019.

4. MaremaTtuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaiau3a, reomeTpus. ['eomerpus. 10
kiacc. Anexcannpos A.Jl., Bepuep A.JL., Peokuk B.U. - M: IIpocBemenune, 2021.
5.Maremaruka: anreOpa ¥ Hayajla MaTeMaTHUYECKOro aHaln3a, reomerpus. ['eomerpus. 11 kiacc.
Anexcanapos A./l., Bepuep A.JL., Peokuk B.U. - M: IIpocsemenue, 2021.

6.Maremaruka: anreOpa W Hadajla MaTeMaTHYEeCKOTOo aHanu3a, reomerpus. 10 kmacc. Bepnep
AJL, Kapn A.Il. U3natensctBo "[IpocBeienue".

7.Matematuka: anreOpa M Hayala MaTeMaTU4YecKOro aHamuza, reomerpusi 11 xmacc. Bepuep
AJL, Kapn A.Il. U3natensctBo "[IpocBeenue".

8.Maremaruka: anreOpa ¥ Hayalla MAaTeMAaTUYECKOTO aHajiu3a, reoMerpus. Anredpa M Hayana
MaTeMaThyeckoro ananusa (B 2 yactsx) (B 2 vactax). 10-11 kmacc. Yacts 1: Mopnkosuu A.T.,
Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; nox pepakuuein Mopakosnua AI'. "HOILL
MHEMO3HUHA".

HNuTepHeT-pecypcenl:

1. Bcepoccuiickue wunTepHeT-omumnuansl. - URL:  https://online-olympiad.ru / (nara
obpamenust: 12.07.2022). - TekcT: 37IeKTPOHHBIN.

2. Enunas xosmnekius uudpoBbix oOpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru_(nara obopamienus: 08.07.2022). - TekcT: 31EKTPOHHBIH.

3. Nudopmanmonnas cucrema «EnnHoe OKHO JOCTyma K 00pa3oBaTeNbHBIM pecypcamy. -
URL: http://window.edu.ru/ (marta oopamenus: 02.07.2022). - TekcT: 2JIeKTPOHHBIN.

4. Hayunast anmextponnas Oubmmorexka (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 23MeKTPOHHBI.

5. OTkpeIThI KOIeK. Maremaruka. - URL: https://mathematics.ru / (mara obparienus:
08.06.2022). - TekcT: 2eKTPOHHBIH.

6. [MoBropum Matematuky. - URL: http://www.mathteachers.narod.ru / (mata oOpareHus:
12.07.2022). - TekcT: 37€KTPOHHBIH.

7. CnpaBoyHUK o MaTeMaTUKe JUISt IIKOJIbHUKOB. - URL:

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

8. Cpenusisi MaTemaTtuueckass mHTepHer mikona. - URL: http://www.bymath.net/  (mara
obpamenust: 12.07.2022). - TekcT: 27IeKTPOHHBIH.
9. ®denepanbhblii mopran «Poccuiickoe odpazosanue». - URL: http://www.edu.ru/_ (mata

obparmenust: 02.07.2022). - TekcT: IeKTPOHHBIH.
denepanbHbIi IIEHTP HHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mata obopamenus: 01.07.2022). - TekcT: 37eKTPOHHBIH.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUAA
OBIHIEOBPA3OBATEJIBHOI'O ITPEJIMETA

KOHTpOJIB " OLICHKA PE3yJIbTATOB OCBOCHUA 06].].[606pa3OBaTeJIBHOF O MPEAMETa OCYIICCTBIIACTCA
nmpenoaaBaTreJiIcM B HPOHECCC TCKYLICIO0 KOHTPOJIA 3HAHUH (YCTHLII>'I OmnpocC, TECTUPOBAHUC,


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

YCTHOE M NHCbMEHHOE BBINOJHEHUE 3aJaHUi M Jp.), MPOBEACHUE NMPAKTHUYECKUX 3aHITUH U
7abopaTopHbIX palboT, a TakKe BBINOJHEHUS OOYUYAIOIIMMUCS WHAMBHUIYAIbHBIX MPOEKTOB, a
TaK)Ke B XOJI€ IPOMEKYTOUHON aTTECTALIUU.

Pe3yabTarnl 00yyeHus

OcHOBHbBIE NMOKA3aTe/IN OIIEeHKH pe3yJibTaTa

TIP1, MII2-MIT7,
MII9-MIT13, OK1

HCIIOJIB30BAHUE PA3JIMYHBIX METOAOB J0Ka3aTCJIbCTB,
AJIroOpuTMOB  pCHICHUA 3a4da4, aKCUOM W TCOPEM,

J0Ka3aTCIbHBIX paccyxcﬂeﬂnﬁ B XOJI€ pCIICHU 3a1a1

BBIUUCIICHHE 3HAYCHUH W MpeoOpa3oBaHHE BBIPAKCHHIMA

[1P2, MIT2-MI17, CO cCTemeHsAMH U Jiorapudmamu, mnpeoOpazoBaHUS
MII9-MII13, JPOOHO-PAIIMOHATILHBIX BBIPAKCHHUI
MII22-MI125,
MII36-MII38,
OK1, OK4
perieHne palroOHATbHBIX, UPpPALMOHATBHBIX,
ITP3, MII2-MI17, IMOKa3aTeIIbHEIX, CTCIICHHBIX, norapupMUUECKUX,
MII9-MII13, MI122-MI129, TPUTOHOMETPUYECKUX YPAaBHEHUII U HEPaBEHCTB, HX
MII31-MII38, CHCTEM
OK1, OK3,
OK4
HAXOXXJIEHWE TPOM3BOIHBIX OSJIEMEHTAPHBIX (DYHKITHH,
[1P4, MI12-MI17, HCIIONIb3Ysl CIIPAaBOYHBIE MaTEpHUAIIbl; HCCIEAOBaHUE

MII9-MIT13, MI122-MT125,

q)YHKI_II/II/I Ha MOHOTOHHOCTB, HAXOXKJICHHUC HaMOOJIBIINX

MII30, MII36-MII38, U HaUMEHBUIMX 3HAa4eHUH (QYHKUMU; MpPUMEHEHHE
OK1, OK4, OK7 MIPOU3BOJHOW IIpU pELICHUU 3aJa4 Ha JIBUXKCHUE,
pellleHne  IMPaKTUKO-OPMEHTHUPOBAHHBIX  33Jady  Ha
HauOoJbIINEe W HAUMEHbLIME 3HAYeHHs (QYHKIUHM, Ha
HaXO0X/IEHHUE IIyTH, CKOPOCTH, YCKOPEHUS
MIOCTPOCHUE TpapUKOB pallMOHAIBHON, MMOKA3aTEeIbHOMU,
I1P5, MIT12-MI17, CTENIEHHOM, Jorapu(MHUYECKO, TPUTOHOMETPUUYECKOM,
MII9-MII18, MI122-MII25, oOpatHOW (yHKIMHA, HCHONBb30BaHUE TPaQUKOB MpH
MII36-MII38, W3YYEHHH NPOLECCOB U 3aBUCUMOCTEH, NPHU PEIICHUU
OK1, OK2, OK4 3ajjad W3 JPYrHX Y4eOHBIX MNpPEIMETOB M 3373y U3
peabHON KHU3HU; BBIPAXKECHHE bopmynamu
3aBHCHUMOCTH MEXIy BEIUYHHAMU
peleHre TEKCTOBBIX 33/1a4 pa3HbIX TUIIOB; COCTABIICHUE
I1P6, MII2-MII7, BBIPAXXEHHUsI, 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, MeduaHa, HauOoJblllee ¥ HaWMEHbIIEe 3HAYEHUS,
MII9-MII13, MI119-MI125, pasmax,  JUCHepCus, CTaHJIAPTHOE  OTKJIOHEHHUE
MII36-MII38, YHCJIIOBOIO0 Habopa MNpH PEIICHUH 3a/lay; MOHMMaHHUE
OK1, OK4, OK5 uHpopMmalnuy, MpeACTaBICHHOW B  Ta0OiauIaXx, Ha
auarpammax, rpadukax; mpeacTaBiIeHne HHGOpMaIuu ¢
MOMOINBI0  TAaOJIMII H  JUarpaMMm; HCCJEIOBaHHUE
CTaTHCTUYCCKHMX JTAHHBIX

CIIOCOOHOCTh  ONEPUPOBATh TMOHATHUSMU: CIy4YaWHBIN
I1P8, MII2-MI17, OTIBIT, CIydallHOE COOBITHE, BEPOSTHOCTH CIYYaHOTO
MII8-MII13, MII122-MI125, COOBITHSL; BBIYMCIIEHHE BEPOSITHOCTH C UCIOIb30BAHHEM
MII36-M38, rpadu4ecKux METOJIOB; IPUMEHEHHE (POPMYIT CIIOKEHHS
OK1, OK4, OK6 U YMHOXXEHHSI BEPOSITHOCTEH; CIIOCOOHOCThH OLIEHHWBATH
BEPOSITHOCTH  PCAIBHBIX  COOBITHH;,  IPHBEACHHUE
MPUMEPOB TMPOSBICHUS 3aKOHA OOJBIIUX 4YHCET B

MIPUPOHBIX U OOIIECTBEHHBIX SBJICHUSIX
CIOCOOHOCTh HCIIOJIb30BaTh TMOHSTHS: TOYKa, MpsMas,
[1P9, MIT1-MII17, IJIOCKOCTb,  IPOCTPAHCTBO,  ABYIPAHHBIA  yroJ,
MII9-MII113, MIT19-MII25, CKpELIMBAIOIIMECS  IPSAMBIE,  NapAJUIENBHOCTh U
MII36-MII38, NEePHNEHANKYIISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi
OK1, OK4, OK35, MEXKY IPSAMBIMH, YTOJ MEXIAY IPSAMOU U IUIOCKOCTBIO,
I1K1.4., IIK1.5. YroJd MEXAY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0

IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH, PAaCCTOSHHUE
MEXY TUIOCKOCTSIMHU; HCIIOJIb30BAaHME TPU PEIICHUN
3aga4 I/I3y‘-I€HHI>IX q)aKTOB n TeopeM l'IJ'IaHI/IMeTpI/II/I;
CIIOCOOHOCTH 00BEKTOB

OLICHUBATh pa3mepsl

OKpYXKAaIOIIero MUpa

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

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

CIIOCOOHOCTh ONEPUPOBATh MOHSTHUSIMU: MHOTOTPAHHUK,
CeUeHHEe MHOTOTPaHHHKA, KyO0, Mmapasieienune, mpru3ma,
nupamMujia, purypa u nMoBEpXHOCTh BpAIICHUS, LIWIUHAD,
KOHyc, Imap, cdepa, cedeHuss (UTYpHl BpalleHUS,
IUIOCKOCTh, Kacaromasicss cdepsl, HWIMHIpPA, KOHYcCa,
IUIOIA/Ib TMOBEPXHOCTH MHUPAMHJBI, TMPU3MBI, KOHYCa,
HUATTUHPA, TJI0TIA b chepsl, o0beM KyOa,
MPSIMOYTOJIBHOTO napaJuieNienumnenaa, MUPaMHU/IBI,
MpU3MbI, UWIUHIpPA, KOHYyca, lIapa; n300pakeHue
MHOTOTPAaHHUKOB W TOBEPXHOCTEH BpallleHUS, UX
CEYEHH  OT pyKH, C TOMOIIBK0  YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB; PACIO3HABAHHE
CUMMETpPUU B MIPOCTPAHCTBE; CIOCOOHOCTh
pacino3HaBaThb IMPABUJIbHBIC MHOT'OI'PAaHHUKHA

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

CITOCOOHOCTh OTIEPUPOBATH TOHSATHSIMHU: JBIKEHUE B
MPOCTPAHCTBE, MOAOOHBIE (UIYpHI B TPOCTPAHCTBE;
WCIIOJIb30BAaHUE OTHOIICHMS TUIOMIA/IEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYP MIPH PEIICHUH 3329




TP 12, MIT1-MIT7,
MII9-MIT13, MIT22-MI125,
MII30, MI136-MII38,
OK1, OK4, OK7,
TK1.4., TIK1.5.

BBIYHMCIICHHE TEOMETPUUYECKUX BEJIMYMH (IJTMHA, YTOJI,
I0aab, 00BbEM, IUIONIANb MOBEPXHOCTH), HCIONB3Ys
H3y4eHHBIC POPMYIIBI U METOJIBI

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

CIIOCOOHOCTH ONEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHAS
CUCTEeMa KOOpIWHAT, KOOPIMHATBI TOYKHU, BEKTOD,
KOOpJMHAThl BEKTOpA, CKAJSIPHOE IPOU3BENIEHUE, YTroil
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCJIO; HAXOJUTh C IMOMOIIBI0 H3YYEHHBIX
dbopMyn KOOpAMHATBI CEpPEeNUHBI OTpE3Ka, PACCTOSHUE
MEXy IBYMSI TOUYKaMU

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

CHOCOOHOCTh BBIOMPATh MOAXOAIINN U3yYEHHBIH METO]
JUI PELICHMs 3a/ladd, paclo3HaBaTb MaTEMaTUYECKHE
dakThl M MaTeMaTU4YeCKHE MOJENIU B MPUPOIHBIX HU
OOLIIECTBEHHBIX SIBJICHUSIX, B MCKYCCTBE; CIIOCOOHOCTH
IPUBOJIUTL  INPUMEPHl  MaTEMaTU4YECKMX  OTKPBITHH
POCCHIICKOM M1 MUPOBOM MaT€MaTU4YECKON HAyKHU.




