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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 mo mpodeccun 15.01.05 Cpapmuk (pydyHOM W YaCTUYHO MEXAaHHU3MPOBAHHOW CBapKH
(HamIaBKH).

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOI mNpo(eccMOHAIBLHOI 00pa3oBaTelbHOM
NPOrpaMmblI

Oo6meoOpa3oBaTenbHbIl mpeamer «MaTemaTtukay BXOIUT B 00Ie00pa3oBaTeIbHBIM
IIUKJI OCHOBHOHM mpodeccroHanbHOl 00pa3zoBaTenbHON mMporpammbl mo mnpodeccun 15.01.05
CBapuyk (py4HOM ¥ YaCTUYHO MEXaHU3UPOBAHHOM CBApKHU (HAIJIABKH).

1.3. I_[e.]m U INIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA 06HIeDﬁpa30BaTeJ'[LHOFO npeamMerTa:

Copepxanue  mporpamMmbl  oOmieoOpa3oBaTenbHOro  npeamera  «MaTemaThkay
HAIPABIICHO HA JIOCTIIKEHUE PE3yJIbTATOB €€ OCBOCHUS B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

OcBoenue coaepxanus 001eo0pa3oBaTeIbHOTO nMpeaMera «MartemaTuka» o0ecreurnBaeT
JOCTHKEHUE 00YYarOIUMHUCS CIEIYIOIIUX Pe3yJbTaToB:

JIMYHOCTHBIX:

B YacCTH:

IPAKIAHCKOTO BOCIIUTAHMS:

JI1  chopMUPOBAHHOCTh TPaKIAHCKOM MO3ULKMK  OOydaromerocss Kak akTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOLIECTBA;

JI2 oco3HaHuME CBOMX KOHCTHTYLIMOHHBIX IIpaB M OOsS3aHHOCTEH, YyBa)XKEHUE 3aKOHAa U
IIPaBONOPSJIKA;

JI3 nmpuHATHE TpPaAMLIMOHHBIX HAIMOHAIBHBIX, OOIIEYETOBEYECKMX TIyMaHUCTHYECKHX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

JI4 TOTOBHOCTH MPOTHUBOCTOATH HUICOJOTUU HKCTPEMH3Ma, HALUMOHAIM3Ma, KceHopoOuH,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

JI5 TrOTOBHOCTH BECTH COBMECTHYIO JAEATENBbHOCTh B HHTEpECcax TI'PakKAaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 00111€00pa30BaTeIbHON OpraHu3aluy U JAETCKO-IOHOUIECKUX
OpraHu3anusix;

JI6 ymeHue B3aMMOJEHCTBOBATh C COLMAIBHBIMM HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUIUSAMHI U Ha3HAYEHUEM;

JI7 rOTOBHOCTh K T'YyMaHUTAapHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

NaTPUOTUYECKOr0 BOCIIUTAHUS:

JI8 chopMUpOBAaHHOCTH POCCUMCKON TPaKIaHCKOW MIAECHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoaMHON, TOpAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccun;
JI9 LleHHOCTHOE OTHOLIEHWE K TOCYIapCTBEHHBIM CHMBOJIAM, UCTOPHYECKOMY M IPUPOJHOMY
HAaCJIEeNMI0, IaMATHUKAM, TpaaulusaM HapoaoB Poccuu, noctmxkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

JI10 uneitnas yOeXA€HHOCTb, TOTOBHOCTh K CIYEHMIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

JI11 cpopmupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;




JI12 criocoOHOCTD OLIEHMBATh CUTYALMIO U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

JI13 oco3naHue TMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYNBOTO OYyIyIIETo;

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

ACTETUYECKOTO BOCIUTAHUS:

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

JI16 criocoGHOCTh BOCIIPUHUMATh pa3iIMyHbIe BUJbl HCKYCCTBA, TPAAULIUU U TBOPYECTBO CBOETO
U IpyTrUX HapOoJ0B, OIIYIIATh SMOLIMOHAIBHOE BO3AEHCTBUE HCKYCCTBA,

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

JI18 roTOBHOCTH K CaMOBBIPR)KEHUIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauyecTBa TBOPUYECKOHN JINYHOCTH;

TPYZAOBOIO BOCIIMTAHHUS:

JI19 roTOBHOCTB K TPYyy, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0uE;

JI20 roTOBHOCTH K aKTUBHOM JESATEIBLHOCTH TEXHOJIOIMUYECKONW M COLMAIbHONW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSATEIbHO  BBIIOJHATH  TaKylO
JESTEIIBHOCTB;

JI21 uwnTepec K pa3nuyHBIM cdepaM NpodecCHOHANBHOW AEATENbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIaHBI;
JI22 rOTOBHOCTH M CIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPa30BAHUIO Ha MPOTSHKEHUU BCEH
KU3HU;

HKOJIOTMYECKOTO BOCIIUTAHUS!

JI23 akTuBHOE HENpHATHE NEHCTBUNA, IPUHOCAIINX BPE OKPYKaIOLIEeH cpeie;

JI24  ymeHwe  TpOTHO3MPOBATH  HEONATONPUATHBIE  SKOJOTUYECKHE  TOCIIEACTBHUS
IPEIIPUHUMAEMBIX JEHCTBUM, IPEIOTBPALIATh UX;

JI25 pacmmpenue omnbiTa AeATeIbHOCTH KOJIOTMYECKON HAIIPaBIEHHOCTH;

LIEHHOCTU HAYYHOT'O TO3HAHUS:

JI26 copMuUpOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYITYPHOM MUDE;

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

JI28 oco3HaHWe 1IEHHOCTH HAay4HOW NEesTeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh NHANBUIYAIbHO U B TPYIIIIE.

MeTalpeaAMETHBIX:

OBJIaJICHUE YHUBEPCAIbHBIMY YY€OHBIMU [T03HABATEIbHBIMU JICHCTBUIMHU:

0a30Bble JOrMYECKHE JeHCTBUS:

MII1 camocTosiTenbHO (POPMYIHPOBATH U AKTYaM3UPOBATH MPOOJIEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

MII2 ycTanaBnMBaTh CyIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JIJIsi CPAaBHEHMSI, KIIAaCCU(DUKAITIN
1 0000IIEeHMS;

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

MII4 BbISBIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSIX;

MIIS BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh, OIIEHMBATh COOTBETCTBHUE PE3YJIHTATOB LEIAM,
OLICHUBATh PUCKHU ITOCIIEACTBUM NEATEIBHOCTH;

MII6 pa3BuBaTh KpeaTUBHOE MBIIJIEHUE MPU PELLICHUH KU3HEHHBIX MTPOOIeM;

0a30BbIe UCCIIeI0BATENILCKUE JICHCTBHSL:




MII7 BnaseTs HaBBIKAMU Y4E€OHO-HCCIIEIOBATEIBCKONW U MPOEKTHON JEsITeIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

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

MII9 BbIABISAT NPUYMHHO-CICACTBEHHBIE CBA3M U AKTYyaJM3UPOBATH 3aJady, BBIJBUIaTh
TUIIOTE3y €€ PELICHMs,, HaXOAUTh apryMEHThl Ul J0Ka3aTelIbCTBA CBOUX YTBEPXKICHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

MII10 aHanu3upoOBaTH NOJYYEHHBIE B XOAE pEUICHUS 3aJaud pe3ysbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

MII11 ymeTb mMEepeHOCHTh 3HAHUS B IMO3HABATEJIbBHYHD UM MPAKTUYECKYI0 00JacTH
KU3HEJEATEIbHOCTH;

MII12 ymeTh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTEH;

MII13 BeIIBUTaTh HOBBIE UCH, MPE/IaraTb OPUTHHAIBHBIE MOJIX0/IbI U PEIICHUS;

pabota ¢ undopmanuen:

MII14 Bnagerp HaBBIKAMH TIOXYYCHHS WHPOPMAIMK W3 WUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh IMOWUCK, AaHAJIM3, CUCTEMATU3alMl0 U HHTEPIPETALUIO
MH(pOpMaLUU Pa3InYHBIX BUJIOB U (OPM MPEICTABICHUS;

MII1S co3maBath TEKCTHl B pa3NU4YHBIX (opMaTax C y4eTOM Ha3HaueHUs HHpopMmanuu u
IEJIEBOM ayTUTOPHUH, BBIOMpAsi ONTHMAIBHYIO (OPMY MPEACTABICHUS M BU3YaJIN3allUH;

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

MII17 wucnons3oBaTh cpeAcTBa HWHMOOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHM3alMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOM 0€301acHOCTH;

MII18 Bnaserp HaBBIKAMU pAclO3HABaHUA U 3alUThl WHGOpManuu, HWHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJlajieHue YHUBEPCAIbHBIMY KOMMYHHUKATUBHBIMU JICHCTBUSIMMU:

oOuieHue:

MII19 ocyriecTBIsAT, KOMMYHUKAIIMK BO BCeX chepax ®KU3HU;

MII20 pacno3HaBaTh HeBepOaJbHBIE CpPEJICTBA OOIIECHMS, MOHUMATh 3HAYCHUE COIMATBHBIX
3HAKOB, PACIO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAllMi U CMSTYATh KOH(IHUKTHL;

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

COBMECTHAs 1S TEIbHOCTb:

MII22 noHMMAaTh U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATbHON paOOTHI;
MII23 npuHUMaTh LEIM COBMECTHOW JIE€ATENbHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBIAThH IUIAH JEWCTBUMH, PaclpenciiATh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

MII24 xoopAMHHMpPOBATh W BBINOJHATH PAOOTy B YCIOBUSAX pEATbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

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

OBJlajieHuEe YHUBEPCAIbHBIMU PErYISTUBHBIMU J€HCTBUIMMU:

caMOOpraHu3alus:

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

MII27 camOoCTOATENbHO COCTABIIATH TUIAH PEIIEHUS MPOOJIEMBI C yY€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

MII28 naBaTh OLIEHKY HOBBIM CUTYAaIUsIM;




MII29 cnocoGcTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO LIMPOKOW OJPYIUIMH B Pa3HBIX
00J1aCTSAX 3HAHMM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN M KYJbTYPHBIA YPOBEHbD;
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 OLIEeHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 10 UX CHU)KEHUIO;
SMOLMOHAIbHbIN HHTEIUIEKT, IPEANOJIAralolni chOPMUPOBAHHOCTD:

MII33 BHyTpeHHEW MOTHBALMU, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHXKEHUIO L€ U YCHEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHUE ICHCTBOBATD, UCXOMs U3 CBOMX BO3MOXKHOCTEH;

MII34 sMnaruy, BKJIIOYAOLIEH CIOCOOHOCTh NMOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBaTh €r0 MpPH OCYIIECTBICHUHM KOMMYHMKALIUU, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

MII35 conpanbHbIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPaMBaTh OTHOILEHUS C IPYTUMU
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 ClI0OCOOHOCTH NOHUMATh MUP C MO3ULUH IPYTOro YeJIOBEKa.

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/1a4;

IIP2 ymenue onepupoBaTh MOHATUSAMH: CTEIIEHb YUCIIA, JIOTapu(M YKcia; yMEHHE BBIIOIHSITD
BBIUUCIICHHE 3HAYCHMH W mpeoOpa3oBaHUs BBIPAKEHUM €O CTENeHsAMM U Jorapupmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAKEHUH;

IIP3 ymeHue omnepupoBaTh MOHATHUSMHU: pallMOHAJBbHBIC, MPPALMOHAIbHbBIE, MOKa3aTelbHbIE,
CTENEHHbIE, Jorapu(PMUUECKHE, TPUTOHOMETPUUECKNE YPAaBHEHUSI U1 HEPABEHCTBA, UX CUCTEMBI;
IIP4 ymenue omnepupoBaTh MNOHATUAMHU: (DYHKIMs, HeNpepblBHAs (DYHKIMS, MPOU3BOJHAS,
nepBooOpa3Has, OINpeAeTCHHBbIH HHTErpaj; YMEHUE HaXOJIUTh MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLUH, UCNIOIB3Ys CIPAaBOYHbIE MaTE€pPHUaJIbl; UCCIENI0BATh B MPOCTEHIINX CIydasx (YHKLIUU
HAa MOHOTOHHOCTb, HAaXOJWTb HAWOONbIIME M HAUMEHBIIME 3HAYeHUs (QYHKUUN; CTPOUTH
rpaduKd MHOTOYIEHOB C MCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOro aHaiu3a; MPUMEHSThb
MIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUYKEHHE; pelliaTh MPaKTHKO-OPUEHTUPOBAHHBIE 3ajaun
Ha HauOOoJbIINe U HAMMEHbIIINE 3HAUeHHsI, HA HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

IIP5 ymenue omnepupoBaTh NOHATUSIMM: pallMOHANbHAs (YHKUHMA, MOKazarenbHass (yHKIHS,
cTeneHHas (pyHKUMs, Jorapupmuueckas QyHKIUSA, TPUTOHOMETpUYECKHE (YHKLUHU, OOpaTHbIE
(GyHKIIMM; YMEHHE CTpPOUTh TpadUKU HU3YYEHHBIX (YHKIUH, HCIOJIb30BaTh TpaduKu MpU
U3Yy4EHHH IMPOLIECCOB M 3aBUCUMOCTEH, MPU PeleHUH 3a7ad U3 JAPYIUX Y4eOHBIX MPeIMETOB U
3a]1a4 U3 pealbHOM JKHU3HM; BbIpa)kaTh (GOpMyJlaMy 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

IIP6 ymeHue pemaTh TEKCTOBBIE 33Jaud Pa3HBIX TUIOB (B TOM 4YHCJE HA MPOLEHTHI, JOJIH U
4yacTH, Ha JBHW)KEHHUE, paboTy, CTOMMOCTh TOBapOB W YCJIYyr, HAaJOTH, 33Jayd M3 o0iacTu
yIpaBJIeHUS! JIMYHBIMM M CEeMEMHbIMM (PUHAHCAMH); COCTABIATH BBIPAKEHMS, YpPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3a/ayd, HMCCIEAOBATH IOIYYEHHOE pELIeHUE U
OLIEHUBATh MPABJIONO00HOCT PE3YJIbTATOB;

IIP7 ymenue omnepupoBaTh MOHSTUSIMH: cpefHee apudmMernyeckoe, MeauaHa, HauOousblee U
HalMEHbIIIee 3HAUeHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHHME W3BJIE€KaTh, WHTEPIPETUPOBATh HH(OpMALMIO, NPEJCTABICHHYI0 B TaOiuIax, Ha



auarpaMmax, rpaukax, OTpaXalollyl0 CBOWCTBA pEAIbHBIX IPOLECCOB U  SBICHMIA;
NPEACTaBIATh HHPOPMALMIO C IOMOILIBIO TAONUI[ M JUarpaMM; HCCIel0BaTh CTATUCTHYECKUE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaUueCKUX METOJI0B U DJICKTPOHHBIX CPE/CTB;

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 BEIUUCIATH TEOMETPHUYECKIE BETMYUHBI (JUTHHA, YTOJI, IUIOMIA/lb, 00bEM, IJIOMIAb
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, ITPOU3BE/IECHNE BEKTOPA HA YMCJIO; HAXOAUTh C TIOMOIIbIO 3YYEHHBIX (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
BBITMIOJTHEHUS 33/1a4 MPOodECCUOHATBLHON 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 00cTOsTENbCTBAX. [lOHMMaOMUN CYIIHOCTh HPAaBCTBEHHBIX KauyecTB M 4epT
XapakTepa OKPYXKAIOIIUX JIIOAEH M, CIEJOBATEIIbHO, YMEIOLIUNA HAXOAUTb WHIUBUIYAJIBHBIN
MOAXO0J K KaXJOMY KIIMEHTY;



JIBP34 — nposBisTh JOOPOKENATENBHOCTh K OKPYXKAIOIIUM, JETHUKATHOCTh, YyBCTBO TaKTa U
TOTOBHOCTb OKAa3aTh yCIYTy Ka)KJJOMY KTO B HEH HY>KJIa€TCsl.

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(OPMAIIMOHHBIE TEXHOJIOTUH /IS BBIIOJIHEHUS 33124 IPO(eCCHOHAIbHON JeTENbHOCTH;
OK3. I[InaHupoBaTh M peaJM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE M JHYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JEATEIBHOCTh B NPOQECCHOHATIBHON cdepe, HCIOIb30BaTh
3HaHUS M0 (PUHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLUX;

OK4. DddhexTuBHO B3aMMOIeHCTBOBATh M padOTAaTh B KOJUICKTHBE U KOMaH/IE;

OKS. OcymecTBiTh YCTHYIO U IHUCBMEHHYIO KOMMYHHUKALIMIO HAa TOCYIapCTBEHHOM SI3bIKE
Poccuiickoii @eneparuy ¢ yueToM 0COOCHHOCTEN COLUAIBHOTO U KYJIbTYPHOIO KOHTEKCTA;
OK6. IIposBiasTh IpaxAaHCKO-NATPUOTHYECKYIO IO3ULIMI0, 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 COXpPAHEHUIO OKPYKAIOLICH Cpelbl, pecypcocOepexeHnto, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMaTa, HPUHLUNBI OepexIIMBOr0 IMPOU3BOACTBA, 3(PPEKTHUBHO
JICHCTBOBATH B UPE3BBIYANHBIX CUTYyalUsX.

IIK1.1. Yutath yepTexku CPpeAHEH CII0KHOCTH U CIIOKHBIX CBAPHBIX METAJUIOKOHCTPYKITUH.
IIK1.5. BoinonHsaTs cOOPKY U MOATOTOBKY 3JIEMEHTOB KOHCTPYKIIMHU O] CBApKY.

IIK1.9. IIpoBoauTh KOHTPOJIb CBapHbIX COEIUHEHHM Ha COOTBETCTBUE TI'€OMETPUUYECKUM
pa3zMepam, TpeOyeMbIM KOHCTPYKTOPCKOM u MIPOU3BOJCTBEHHO-TEXHOJIOTUYECKON
JIOKYMEHTAIlUN Ha CBApKeE.



CUHXPOHM3ALIUA JUIHOCTHBIX, METAIIPEAMETHBIX U ITPEJIMETHBIX PE3YJIbTATOB C OBIIIUMH 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

JI123, J125, MI111, MII30, JIPB7

T1P4, TTP11, TTP12

TK1.1. J127, MIT1-MII5, JIPB22 T1P9, ITP11, TTP12
TK1.5. J119-J122, MIT11, MIT12, JIPBS [1P10

TIP9, ITP10, ITP12, [TP13
MK1.9.

JI19, MII11, MIT12, JIPB30, JIPB34




1.4. O0bem 00611€00pa30BaATEIBLHOIO NPEIMETa U BUAbI Y4eOHOii padoThI

Bun yueOHo# padoThl O0bem yacoB
Bcero 1 2
Kypc KYpc¢
O6beM 00pa3oBaTeIbHOW MPOrpaMmbl (BCero) 510 288 222
CymmapHasi Harpy3ka BO  B3aMMOJEWCTBHH € 340 192 148

npenojaasaresieM (Bcero)

B TOM 4YHCJIC

TEOPETHUYECKUE 3aHITHS 256 150 106
MPAKTUYECKHUE 3aHATHS 66 36 30
KOHTPOJIbHBIE paOOTHI 12 6 6

U3 HUX B (JOpME NMPAKTUYECKON MOATOTOBKU 20 10 10
npodeccnoHaTbEHO-OPHEHTHPOBAHHOE COICPKAHIE 20 10 10
IIpomexyTouHas aTTeCTALMSA 6 6

CamocrosiTesibHas padoTa odyuyaroierocs (Bcero) 170 96 74

IIpomeskyTouHas arrecTauus B gopme IK3aMeHa




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

HaumenoBanmue paszaesioB | Coaepxxanue yueOHOro MaTepualia, JJabopaTopHbie M MPpaKTHYECKHe PadoThl, Oo0bem I
U TeM CaMOCTOSITe/IbHAasI padoTa 00y4yaoummxcs 4acoB PHMEHANIE
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.

OCBOCHHUH ITPOPECCUH KomOuHMpOBaHHOE 3aHATHE 2 OKI, OK2, OK3,

Tema 1.2. Copep:xanue yueOHOTo MaTepuana OK4, OK5, OKe,

Yucna w  BelyMcieHus. | JlelicTBUS HAJ MOJTOXUTEILHBIMA U OTPUIATSIIEHBIMEA YUCIIAMU, OOBIKHOBCHHBIMU H OK?7,

Bripaxenus U | ICCATUYHBIMU JPOOSIMH. K11,

npeobpazoBaHus JleiicTBUS cO cTeneHsAMHU, (DOPMYJITBI COKPAIIEHHOTO YMHOKEHHS. 2 IK 1.5,
KomM0uHMpoBaHHOE 3aHsTHE K 1.9.

Tema 1.3. IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

I'eomeTpus Ha TUIOCKOCTH | Bubl INIOCKUX QUTYP U UX TIJIOUIAIb. B ¢opue .
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCe€ T€OMETPUU Ha MIIOCKOCTH 2 TpaKTHHCCKOH

MOATOTOBKHU

Tema 1.4. Ilpakmuueckue 3anamus

[IponieHTHBIE BBIYUCICHUS
[IpocTeie MpOLIEHTHI, pa3Hbie CIOCOOBI MX BhruuciaeHUs. CI0XKHBIE 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 ypaBHeHUHU. [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 m mpeoOpa3oBaHus. YpaBHEHHS W HEpPaBEHCTBA. |eomeTpus Ha
IJIOCKOCTH 2
Konmponvnas paboma Nel
Camocmosmenvhas paboma 00y4anowuxcs 12
[ToaroroBka riaHa-KOHCIIEKTA.
BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUM.
[ToaroroBka mpe3eHTalHii 110 MPEJI0KEHHBIM TeMaM.
Paznen 2 Ilpsimbie u 20
ILUIOCKOCTH B
NPOCTPAaHCTBE
Tema 2.1. Coneprxanne yueOHOT0 MaTepuasia
OcHoBHbIE nousaTys | [lpenmer crepeomerpuu. OCHOBHbIE TOHATHSA (TOYKA, MpsiMas, IUIOCKOCTD, OK1, OK3, OK4,
CTEPEOMETPUH. npoctpancTtBo). OCHOBHBIE  akCHOMBI ~ cTepeomeTpuu.  Ilepecekaromiuecs, 2 OK7,
Pacnonoxenue NpsAMBIX M | mapajulelbHble M CKpeuuBaromuecs  npsmble.  [lpu3Hak U CBOHCTBO K 1.1.,
IIJIOCKOCTEN CKpeuuBaromuxcs npsaMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI. K 1.5.,
KomOunupoBaHHoe 3aHsATHE IIK 1.9.

Tema 2.2.
[TapayienbHOCTh TPSIMBIX,
NpsAMOM U TUJIOCKOCTH,

IJIOCKOCTEN

Coneprxanne yueOHOT0 MaTepuasia

[Tapannensubie mpsiMass W TwiockocTh. Ompenenenue. [lpusnak. CoiictBa (C
nokaszatenbctBoM). [lapamnensubie miockoctu. Onpenenenue. [lpusnak. CoiicTBa
(¢ nmokazarenbcTBOM). TeTpasap W ero nsnemeHThl. llapamnenenumen u ero




aneMeHThl. CBOMCTBA IPOTUBOMOJIOKHBIX IPAHEN U IMaroHajell napajieenuneaa.
ITocTpoenue ceuenuii. Pemenue 3anay.

KoMOuHMpoOBaHHOE 3aHATHE

Tema 2.3.
[TepneHANMKYISIPHOCTH
MPSIMBIX, IPSAMOH 1
IIIOCKOCTH, TNIOCKOCTEH

Copepxanue yueOHOro MaTepuana

[lepnennukynspueie npsamble. llapamienbHbie nOpsMble, NEPIEHIUKYISAPHBIE K

mwiockoctd.  IIpusHak  NEpHEeHAMKYISAPHOCTH  HPSMOM M IUIOCKOCTH.
JlokasarenbcTBo. Ilepnenaukyisip u HakiOHHas. llepneHAuKyIApHBIE IOCKOCTH.

[Ipu3Hak nepneHauKyJISpHOCTH INIOCKOCTEN. [loKka3aTenseTBo.

PaccrosiHus B mpocTpaHcTBe 4
Komb6unupoBanHoe 3anstue
Tema 2.4. Copep:xanue yueOHOro MaTepuana
Teopema 0 Tpex Teopema o Tpex mneprneHauKyisipax. [Joka3zarenbCcTBO. YToa MexAy NpsSMOu M
TCpHICHAMKYIApax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU 4
KoMOuHMpOBaHHOE 3aHATHE
Tewma 2.5. IIpogpeccuonanvro-opuenHmuposannoe cooepicanue
[TapannenbHsie, Akcuombl  crepeoMeTpuu. l[lepneHauKyIsIpHOCTH OPSIMOM M IUIOCKOCTH, B dopme
NEPIIEHIUKYJISIPHBIE, napajuieIbHOCTh JIByX MPSIMBIX, NEPIEHIUKYIIIPHBIX IUIOCKOCTH, 2 [PaKTHYECKOH
CKPEIIHUBAIOIINECS IPSIMBIC | IEPIEHAUKYISPHOCTD INIOCKOCTEN TIOITOTOBKH
Tewma 2.6. Coneprxkanne yueOHOT0 MaTepuasia
Pemenne 3amau. Ipsamele u | Pacnonokenne NMpsMBIX W IUIOCKOCTEH B MpocTpaHCTBe. [lepneHanKymspHOCTh U
IJIOCKOCTH B | MapayyIeNbHOCTh NPAMBIX U IUIOCKOCTEeH. CKpelBaronuiecs npsmole 2
IPOCTPAHCTBE Konmponvnasa paboma Ne2
Camocmosmenvuas paboma 06y4aouuxcsi 12

BelnonHenne MHAVMBUAYAIbHBIX 3a1aHUM.
CocrasiieHne II1aHa-KOHCIIEKTA.
[ToaroroBka npe3eHTanuii Mo MPeAIOKEHHBIM TEMAM.




Pa3nen 3. Koopaunarsl u

16

BEKTOPBI OK2, OK3, OK4,
Tema 3.1. Coneprxanne yueOGHOro MaTepuana OK7,1IK 1.1.,
JlekapTOBBI KOOpAMHATHI B | JlekapTOBBl KOOPAMHATHI B MpoOCTpaHCTBe. lIpocreiimme 3amaun B KOOpIUHATAX. HK 1.5,
npocrpancTse. Paccrosuue | PaccrosiHue Mex Ty IByMs TOUKAMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 6 LK 1.9.
MEXIYy JBYMS TOYKaMH. | KoMOWHHUPOBAHHOE 3aHATHE
Koopaunatel  cepenuHbl
oTpe3Ka
Tema 3.2. Copep:xanue yueOHOT0o MaTepuana
Bekropel B mpocTpancTBe. | Bektopel B mpoctpaHcTBe. ClOXKEHHE U BBIUUTAHHUE BEKTOPOB. YMHOXKECHHE
Yrom Mexay BeKTopamu. | BeKTopa Ha uncio. Kommianapasie BeKTOpbl. CKaIspHOE MPOU3BEICHUE BEKTOPOB.
CkanapHoe mnpoussezeHue | Pa3iioxeHne BEKTOpa Mo TpeM HEeKOMILIaHAPHBIM BekTopaM. KoopauHaThl BEKTOPA,
BEKTOPOB CKaJISIPHOE MPOU3BEIECHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEXAY BEKTOpPaMH, yroJl 6

MEX1y MPSMON M IJIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMHU. Y paBHEHHE IJIOCKOCTH.

I'eomeTpuyeckuit cMbICI onmpenenuTens 2x2

Komb6unupoBanHoe 3anstue
Tema 3.3. IIpogpeccuonanvro-opuenHmuposanHoe cooepicanue
IIpakTuko- KoopaunaTtHas miockocTs. BeluucieHne pacCcTOSHUM M IUIOIIAAECH HA IUIOCKOCTH. B dopme
OPHUEHTHPOBaHHbIE 3aa4yM | KomudecTBeHHBIE pacyeThl 2 NPaKTHIECKOH
Ha KOOPJAMHATHON IIOATOTOBKHU
IJIOCKOCTH
Tema 3.4. Coneprxanue yueOHOro MaTepuaa
Pemenue 3a1ad. | /lekapToBBI KOOPAMHATEI B IPOCTpaHcTBE. BekTopsl B mpocTtpancTse. ClloKeHHE U

KOOpI[I/IHaTLI N BCKTOPLI

BbIYUTAHUC BCKTOPOB. YMHOXKEHUE BCKTOpa Ha 4YHCIO. KOMHJ’IaHapHI)IG BCKTOPLI.

CkanmsgpHoe  TpOM3BEACHUE BEKTOPOB. PasioxkeHne BeKTopa 1O  TpeM

HEKOMIUIaHApHBbIM BeKkTOpaMm. [Ipocteiimme 3amaun B kKoopauHarax. KoopauHaThl
BEKTOPA, PACCTOSHUE MEXKIY TOUYKaMHU, KOOPJIUHATHI CEPEANHBI OTPE3KA, CKAJISIPHOE




IIPOU3BECHNE BEKTOPOB B KOOpAMHATAX, YIOJI MEXIYy BEKTOpaMH, yroyl MEXIy
IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU

Koumponvnas paboma Ne3

Camocmosmenvhas paboma 00yuaOWuxcs 12

BrinonHenue MHIMBUTyadbHBIX 3aaHUM.

Pazpabotka kpoccBopza 1o teme «BekTopsD».
Pazne1 4.  OCHOBBI 40 OK1, OK2, OK3,
TPUTOHOMETPHH. OK4, OKS5, OK6,
Tpuronomerpuyeckue OK7,
bynxun K 1.1.,
Tema 4.1. Copep:xanue yueOHOTo MaTepuana IK 1.5.,
Tpuronomerpuueckue Panuannas mepa yria. [IoBopoT Touku BOKpYr Haudana koopauHat. OnpezneneHue IIK 1.9.
(yHKLIMM HPOU3BOJIBHOIO | CHHYyCA, KOCHHYCA, TAHICHCA M KOTAHTeHCA. 3HAKHM CHHYCA, KOCHHYCa, TAHTCHCA U 4
yrna, uucia. PaguanHas ¥ | KoTaHreHca MO YeTBEPTSAM. 3aBHCHUMOCTh MEKAY CHHYCOM, KOCHHYCOM, TAaHT€HCOM
rpajgycHas Mepa yria 1 KOTaHI'€HCOM OJHOI'O M TOT'O K€ yria

Komb6unupoBanHoe 3anstue
Tema 4.2. Copep:xanue yueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue toxnectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB O
TPUTOHOMETPHUUECKHE U - o.. DOpMyIIBI IPUBEICHUS 4
TOX/IECTBA. KomM0uHMpoBaHHOE 3aHsTHE
DopMyIIsl IPUBEACHUS
Tema 4.3. Coneprxanne yueOHOT0 MaTepuasia
Cunyc, xocunyc, Tanrenc | Cymma u pasHocTh cuHycoB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBl M Pa3HOCTH JBYX | nBoiHOro yria. @®opmynsl mnojgoBuHHHOTO yria. [IpeoOpa3oBaHust CyMMBbI
YTJIOB TPUTOHOMETPUUYECKUX (YHKIMH B MPOM3BEACHUE M IPOU3BEICHUS B CYMMY. 8
Cunyc u KOCHHYC | Bolpa)keHne TpPUTOHOMETPUYECKHX (YHKIHMM dYepe3 TaHIMeHC IOJOBUHHOTO

JABOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yIila

aprymenTa. [IpeoOpa3zoBaHus IpoCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHU

KomOunupoBanHoe 3aHsTHE

Tema 4.4.

Copepxanue yueOHOTO MaTepuana




DyHKIMKA, HUX CBOWCTBA.

OO6nacte ompezneseHNUs U MHOXKECTBO 3Ha4eHUH (yHKUUN. YETHOCTH, HEUETHOCTD,

Crioco6b1 3aJjaHus | epUOANYHOCTh (GyHKIMHA. CriocoObl 3agaHus (HyHKIMNA

byHKIII KomOunupoBanHoe 3aHiTHE

Tema 4.5. Coneprxkanue y4eOHOT0 MaTepuasia

Tpuronomerpuyeckue OOnacte onpeneneHUs U MHOXKECTBO 3HAUYEHUM TPUTOHOMETPUYECKUX (PYHKLUH.

GbyHKIIMM, X CBOWCTBA U

YETHOCTH, HEUETHOCTD, IEPUOAUYHOCTD TPUTOHOMETpHUecKuX (pyHKIMHA. CBONCTBA

rpaduku u rpaduku QyHKIMA y = cOS X, y = sin X, y = tg X, y = ctg X.
KomOunupoBanHoe 3aHsTue.
Tewma 4.6. Ilpaxmuueckoe 3ansmue
[IpeobpazoBanue CyxaTtue " pacTsbkeHHe TPaUKOB TPUTOHOMETPUICCKUX (DYHKIIUH.
rpadukoB [Ipeobpa3zoBanue rpakoB TPUTOHOMETPUUECKUX (PYHKIIHIM
TPUTOHOMETPHUECKUX
byHKIMI
Tema 4.7. IIpogheccuonanvro-opuenmuposannoe cooepicarie
Onucanue Vcnonp3oBaHne CBOWCTB TPUTOHOMETPHUYECKUX (PYHKIMH B MpodeccHOHATBHBIX
IIPOM3BOJICTBEHHBIX 3aja4ax

IIPOLIECCOB  C  MOMOILBIO
rpadukoB QpyHKUINN

Tema 4.8. Coneprxanue yueOHOro MaTepuaa
OO6patHsble OO6parHble TpuroHoMmerpuyeckre GyHKuuu. MIx cBoicTBa U rpapuku
TPUTOHOMETPHUUYECKHUE
KomOunupoBanHoe 3aHsTHE
byHKIIUN
Tema 4.9. Coneprxanne yueOHOT0 MaTepuasia
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg x = a.

YpaBHEHUS U HEPABEHCTBA

PemeHne TpPUrOHOMETPUYECKMX YpPAaBHEHMH OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOJAIIMECH K KBAJApaTHBIM, peEIlaeMble
Pa3IoKEHUEM Ha MHOKHUTEIIU, OJTHOPOJIHBIE.

[Ipocreiilre TPUroHOMETPUYECKUE HEPABEHCTBA

B dpopme
MPaKTUYECKOU
MOJATOTOBKHU




KomOunupoBaHHoe 3aHsTHE.

Tema 4.10. Copepxanne yaeOHOT0 MaTepuana
Cucremsl CucreMbl TPOCTEUIIINX TPUTOHOMETPUUYECKUX YPAaBHEHUH 2
TPUTOHOMETPUYECKUX Komb6unupoBanHoe 3ansrue
ypaBHEHUH
Tema 4.11. Coneprxkanne yueOHOr0o MaTepurasa
Pemenne 3amau. OcHoBrl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHUMN. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMH M HEPABEHCTB B TOM YHCJE C HCIOJIb30BAHUEM 2
Tpuronomerpudeckue CBOWCTB (pyHKLUH.
byHKIIIN Konmponvnas paboma No4
CamocmosmenvHas paboma obyuaowuxcs 14
BrinonHenne MHAMBUYAIbHbBIX 3aJaHU.
[ToaroroBka pedepara mo npeagoKeHHbIM TeMaM pasjiena « [puronomMeTpus».
PazpaboTtka kpoccBop/a 1o TeMam paszeda.
Pa3nea S. 8
KoMmuiekcHblIe ynciia
Tema 5.1. Copep:xanue yueOHOT0o MaTepuana
KommnekcHele uncna ITonsate komiekcHoro uucia. ConpsykeHHbIE KOMIUIEKCHBIE YWCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro 4uucna. <Popma 3amucu  KOMIUIEKCHOIO — 4Hcia 4
(reomeTpuueckasi, TpUTOHOMETpHUUecKas, anreOpauudeckas). Apudmerndyeckue
JENCTBUS ¢ KOMIUJIEKCHBIMU YHCIIaMU
KomMbOuHMpoBaHHOE 3aHsTHE
Tema 5.2. Ipakmuueckue 3anamus
[Ipumenenue BeinonHenne  pacyeToB  C  MOMOLIBIO  KOMIUIEKCHBIX — uucen.  [Ipumepsl 4
KOMIUIEKCHBIX YHCEI HCIOJIb30BaHUS KOMIUIEKCHBIX UHCEI
Camocmosmenvhas paboma 00y4aOwuxcs 12

Hanucanue pedepata o npeaiokeHHbIM TEMaM.




BrinosiHeHNE MHIUBUAYAJIBHBIX 3aJaHUM.

Paznen 6. IlpousBoanas 40

bynxuumn, ee

NpUMeHeHHe

Tema 6.1. Coneprxkanne yueOHOr0 MaTepuaia

[Tonatne  nmpom3BOAHOW. | OmpeseneHre YHCIOBOHW MOCIENOBATEIBHOCTH U CIIOCOOBI ee 3amaHus. CBoiicTBa

@opMmysibl M IPaBUIA | YHCIOBBIX MocjenoBarenbHOCTeld. OmpeneneHue mpenena MociaeI0BaTeIbHOCTH.

nuddepeHIpoBaHUs Breruncnenne — mpenmenoB  mocnenoBarenbHocTed.  [Ipemen ¢yHKnum - Ha 2
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue
¢bynkuuu. 3amadd, TNPUBOMSIIME K TOHATHIO Mpou3BoxHOW. OrmpeneneHue
IIPOU3BOJIHOM. AJITOPUTM OTHICKAHUS IIPOU3BOIHOMN
Komb6unupoBanHoe 3anstue

Tema 6.2. Copep:xanue yueOHOro MaTepuana

[TpousBoHbIC cyMMbl, | ®opmyssl auddepenuupobanus. [Ipasuna quddepenunpoBanms 6

pasHOCTH  TpOM3Be/CHUs, | KoMOMHUpOBaHHOE 3aHATHE

Y4acTHOTO

Tewma 6.3. Coneprxkanne yueOHOT0 MaTepuana

[IpouzBoaHbIE Onpenenenue ciaoxHoi (GyHkuMU. [Ipon3BoaHas TPUTOHOMETPHUUECKUX (PYHKIUIL.

TPUTOHOMETPHUYECKUX [Tpon3zBosHas COXKHOU (PYHKLIUU

¢ynxumii.  Ipoussonnas | KoMOMHHPOBaHHOE 3aHSTHE 6

CJIOKHOM (pyHKIIMH

Tewma 6.4. Coneprxkanne yueOHOT0 MaTepuasia

Honstne O | lonsTne HempepbiBHOI (yHknuu. CBoiicTBa HempepbiBHOH ¢yHKIMH. CBS3b

HETPEPBIBHOCTH (PYHKITUH. 2

Meto1 UHTEPBAIOB

MEX]y HENPEPHIBHOCTHIO U JU(PPEPEeHIIMPYEMOCTHIO (PYHKIIUN B TOUKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METOI0M MHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 6.5.

Copep:xanne yueOHOTO MaTepuana

OK1, OK2, OK3,
OK4, OKS35, OKG6,
OK7,

IIK 1.1,

IIK 1.5,

IIK 1.9.




I'eomerpuueckuii u | ['eomeTpruueckuif CMBICT TPOU3BOJHOW (YHKIIUU — YIIIOBOW Kod(hdUIHMEeHT
buznyeckuit CMBICT | KacaTeNbHON K TpaduKy (YHKIIMH B TOYKE. YpaBHEHHUE KacaTelbHOW K rpaduky
MIPOU3BOTHOM (GyHKIIUU. ANTOPUTM COCTaBJICHHS YPAaBHEHHS KacaTelbHOW K TpaduKy (QyHKIIHH
y=f(x)
KomOuHMpoBaHHOE 3aHATHE
Tema 6.6. Ilpakxmuueckoe 3ansimue
dusnueckui CMBICT | Du3nyeckuil (MEXaHWYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)
podecCHOHATBHBIX
3a7a4ax
Tema 6.7. Copep:xanue yueOHOTo MaTepuana

MOHOTOHHOCTh (DYHKITUH.
Touku skcTpemMyma

Bospacranue u yObiBaHuWE (YHKLMH, COOTBETCTBHE BO3pACTaHUs U YOBIBaHUS
¢byHKIMH 3HaKy mpou3BoAHOM. IloHATHME mNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBHUE 3HAKa BTOPON MPOM3BOAHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKLIMK Ha
OoTpe3Ke. 3aJaud Ha MaKCUMyM U MHUHUMYM. lloHATHE acMMITOTHI, COCOOBI MX
oTpeNiesieHusl. AJNTOPUTM HCCIeNoBaHus (YHKIMH M TMOCTPOEHHs ee rpaduka c
ITOMOLUIBIO TPOU3BOJHON. J[poOHO-TMHEHAs PYHKIIMS

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.8.
HccnenoBanne QyHKIMA 1
NOCTpoeHue rpaduKoB

Copepxanue yueOHOTO MaTepuana

HccnegoBanue (l)yHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC l"pa(l)I/IKOB.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.9. HaubGomnpmee u

Coneprxanne yueOHOT0 MaTepuasia

HAUMEHBIIIEE 3Ha4yeHHsd | HaxoxxeHne HamOOJBIIEr0 W HAWMMEHBIIETO 3HA4YeHHH (YHKIHM, TOCTPOCHHUE

byHKIIUN rpad¥KOB MHOTOWJIEHOB C UCIIOJIb30BAHWEM alllapaTta MaTeMaTUYECKOro aHaIu3a
KomOunupoBanHoe 3aHiTHE

Tema 6.10. IIpogheccuonanvro-opuenmuposannoe cooepicanue

Haxoxnenue Haumensniee n Hanbosnbiee 3HaueHne QyHKINUN

ONTUMAIBHOTO pe3yibTaTa

B dopme
MIPaKTUYECKON




C IOMOILBIO IPOU3BOIHOMN
B [IPAaKTHUYECKUX 3a7a4ax

IMOATOTOBKHU

Tema 6.11. Coneprxkanne yueOHOT0o MaTepuasia
Pemmenue 3a1a4. | @opmynel u npasuia quddepenuuponanus. Meciaenoanue GyHKIUN C MOMOIIBIO
IIpousBoaHas GpyHkLUH, €€ | mpou3BoaHON. Hanbobiiiee 1 HAMMEHbIICE 3HAYCHHS (DYHKIIUH 2
PUMEHEHUE Koumponvnas paboma Ned
Camocmosmenvuas paboma 06y4aouuxcs 12
[ToaroroBka npe3eHTaIyii 0 MPeI0KEHHBIM TEMaM.
BrinonHenue MHIMBUyaTbHBIX 3aaHHH.
Pa3jen 7. 46 OK1, OK2, OK3,
MHOrorpaHHUKH M Teja OK4, OKS5, OKo,
BpalleHus OK7,
Tema 7.1. Coneprxkanne yueOHOro MaTepuasia MK 1.1.,
Bepmunsl, pebpa, rpanu | [lonstre MHOrorpaHHuka. Ero sjaeMeHTH: BepinuHbl, pebpa, rpaHu. JuaroHais. IIK 1.5.,
MHOTOTpaHHMKA Ceuenue. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH IIK 1.9.
KomOunupoBaHHoe 3aHsATHE 2
Tema 7.2. Coneprxanne yueOHOT0 MaTepuasia
[Ipu3ma, ee | [lonstue npusmsl. Ee ocHOBaHus U GokoBble rpaHu. Bricota mpusmsl. [Ipsmas u
COCTaBJISIONINE, CEYEHHE. | HaKJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenne
[lpsimast w  mpaBuibHast | KoMOMHHPOBAHHOE 3aHSITHE 4
IIPU3MBI
Tema 7.3. Coneprxanue yueOHOro MaTepuaa
[Tapannenenunen, Ky0. | [Tapamienenumen, CBOMCTBA MPSIMOYrOJBHOTO Mapasiesnenuneaa, kyo. CeueHue
Ceuenne Ky0a, | ky0a, mapayienenumnena
napasuiesenumneia Komb6unnpoBanHoe 3aHsTHe 2
Tema 7.4. Coneprxanue yueOHOro MaTepuasa




IIupamuna, ee
COCTABJISIOLIUE, CEYCHHUE.
IIpaBunbHass  nupamuia.
VYceuenHas nupamuia

Ilupamuna u ee oaneMeHTel. Cewuenue nupamuibl. IlpaBuwiibHas nupamuja.
Yceuennas nupamuaa

KomMb6unnpoBanHoe 3ansrue

Tema 7.5.

Copepxanue yueOHOro MaTepuana

bokoBast u nosHas | [Tnomans 60KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI
IMOBEPXHOCTh npu3Mbl, | KOMOMHUpPOBAaHHOE 3aHSATHE

TTUPAMHU/TBI

Tema 7.6 Copepxanne yaeOHOT0 MaTepuana

Cummerpuss B KyOe,
napaJulelenurese,
npu3Me, TUpaMue

CuMMeTpHsi OTHOCHUTENBHO TOYKH, HOpsAMOM, miuockoctu. Cummerpus B KyoOe,
napajiesienuiesie, npusme, nupamuse

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.7.
[Ipumepel cumMmeTpuii B

IIpogeccuonanvro-opuenHmuposanHoe cooepicanue

CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY

npodeccuun

Tema 7.8. Ipaxkmuueckoe 3ansmue

[IpaBunbHBIE [TonsATHE TpaBMIILHOTO MHOTOTpaHHKUKa. CBOHCTBA MPAaBUIHHBIX MHOTOIPAaHHHKOB
MHOTOTPaHHHKH, 170'¢

CBOMCTBA

Tema 7.9. Coneprxanue yueOHOro MaTepuaa

Hununap, ero | Hunmuuap u ero snemenTsl. CedeHue munHApa (MapajuieIbHOe OCHOBAHUIO M OCH).
cocraBisirome. Ceuenue | Pa3BepTka nmuiauHIpa

UIHH]IpA KomOnnupoBanHoe 3aHsTHE

Tema 7.10. IIpogheccuonanvro-opuenmuposantoe cooepicanue

Konye, ero | Komyc u ero oamementel. CedeHne KoHyca (MapajuieIbHOE OCHOBAaHHWIO H
cocrapisiromue.  CedeHue | mpoxo/siiiee yepes BEepIInHy), KOHHYECKHe ceueHus. Pa3BepTka KOHyca

KOHYCa

Tema 7.11. Coneprxanue yueOHOro MaTepuaa

B dpopme
MPaKTUYECKOU
MOJITOTOBKU

B dopme
MIPaKTHUYECKON
MO/ATOTOBKU




YceueHHbI KOHYC. | YceueHHbIl KoHYC. Ero oOpa3syromas u BeicoTa. CeueHne yceueHHOro KOHyca
Ceuenue ycedeHHOro | KomOuHupoBaHHoe 3aHsTHE 2
KOHyca
Tema 7.12. Coneprxkanue yueOHOT0 MaTepuasia
[lap u cdepa, ux ceuenus | lllap u chepa. Bzaumuoe pacronoxenue chepsl u miockoctr. CeueHue Iiapa,
chepsl 2
KomOunupoBanHoe 3aHsTHe
Tema 7.13. Copepxanne yaeOHOT0 MaTepuana
ITonstue 06 oboveme Tena. | [Tonstre 06 oObeme Tema. OObeM Kyba M MPSIMOYTOJBHOTO MMAapauIe/enuIe/a.
OTtHomeHue 0o0beMoB | O0ObeM mpu3Mbl  H  HWiIHHApPa. OTHOWmIGHHWE O0BEMOB  MMOJOOHBIX  TEIL 4
HOJOOHBIX TeJl I'eomeTpuueckuil cMbIci onpeaenuTens 3-ro nopsaKa
KomOunupoBaHHoe 3aHsTHE
Tema 7.14. Coneprxkanne yueOHOro Matepuasia
ObveMbl M MUIOWAMH | Ofpembl mUpaMub! i KOHyca. O6beM mapa. [L1omma i oBepXHOCTei Tel 4
MOBEPXHOCTEN Tl
KomOunupoBanHoe 3aHsTHE
Tema 7.15. IIpakmuueckue 3anamus
Kombunanuu KomOunHanmm reoMmeTpuueckux Tel 4
MHOTOTPAaHHMKOB ¥ Tell
BpaLIeHUs
Tema 7.16. Ilpaxmuueckue 3ansamus
I'eomerprueckue Hcnonb3oBaHne KOMOMHAIMA MHOTOTPAaHHUKOB M Tl BpAleHHs] B TNPAKTHUKO-
KOMOMHAIIMM HA IPAKTHKE | OPUEHTHPOBAHHBIX 33a]a4ax 4
Tema 7.17. Coneprxanue yueOHOro MaTepuaa
Pemenue 3a1a4. | OOBEeMbI U TUIOIIAAN TOBEPXHOCTH MHOTOI'PAaHHUKOB M TE€J BPAILICHHS
Muororpanauku U Tena | Kowmponvras paboma Ne6 2
BpalCHUs Camocmosmenvhas paboma 00y4aOwuxcs 12

BrinosiHeHne MHIMBUAYAIBHBIX 3aJaHUN.




[ToaroroBka npe3eHTaUMi 110 U3YYEHHBIM TEMaM.
N3roroBneHne MakeToB MHOTOIPAaHHUKOB U TE€J BPALICHHUS.

Pazpnen 8. 14
IlepBooOpa3nasn
bynxkuun, ee OK1, OK2, OK3,
npuMeHeHue OK4, OKS5, OK6,
Tema 8.1. Copepxanne yaeOHOTo MaTepuana OK7,
IlepBooOpa3nas ¢yHkuuu. | 3aga4a 0 BOCCTAHOBJIEHHM 3aKOHA IBIDKCHHS 10 M3BECTHOM CKOPOCTH. IIOHsTHE K 1.1.,
[IpaBuiia HAXO0XKICHHA | nHTerpupoBanus. O3HAKOMJICHHE C TOHSATHEM HHTErpaja U IMepBOOOpa3sHON is IIK 1.5,
epBOOOPA3HBIX ¢bynkuun y=f(x). Pemenne 3amau Ha CBSI3p MEpBOOOpa3HONW M €€ MPOU3BOIHOM, IIK 1.9.
BBIUMCIICHHE TMEepBOOOpa3HON s AaHHOM ¢yHkumu. Tabmuna Qopmyn s
HaXO0XXJCHUS epBooOpa3HbIX. M3yueHune npaBuiia BEIYMCICHHS IEPBOOOPA3HOM 2
KomOunupoBaHHoe 3aHsTHE
Tewma 8.2. Coneprxanue yueOHOro Marepuasia
[Inomans KpUBOJIMHEWHOW | 3amaun, MPUBOAAILINE K TOHSTHIO OINPENCIICHHOrO HWHTErpaja — O BBIYUCICHUH
TpaIeLuuy. @®opmyna | IoMaAM  KPUBOJIMHEWHOW Tpamenuu, o mepeMelieHud Touku. IloHsTue
Herorona — JleiiOHuna ONpENEIEHHOT0  HMHTErpaa. I'eomerpuueckuit ¥ (QU3MUECKUH  CMBICT
ornpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHuna 4
KomOunupoBaHHoe 3aHsATHE
Tema 8.3. Coneprxanue yueOHOro MaTepuaa
Heonpenenennsiii u | [loHsTHE HEONpPEEIEeHHOTO UHTETpaja
ONpEIENEHHBIA UHTETPabl | KOMOMHUPOBaHHOE 3aHSTHE 2
Tema 8.4. Coneprxanue yueOHOro MaTepuana
[Tonsitue 00 | ['eoMeTpUYECKHil CMBICI ONPEEICHHOT0 HHTEerpaia
omnpeneneHHoM UHTerpane | KoMmOnHUpOBaHHOE 3aHATHE 2
KaK IJI0LAAN

KPUBOJIMHEHHOH Tpanenun




Tema 8.5.

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Omnpenenennplid  uHTErpan | ['eomerpuyeckuii CMbICH  ompenelieHHoro wuHrerpana. Popmyna Herorona - B ¢opme
B )KH3HU JleitOHuma. 2 MIPAKTUIECCKON
Pemenue 3aau Ha npUMEHEHNUE UHTErpaja sl BBIYMCICHUS (PU3NUECKUX BEJTMYUH HOJTOTOBKU
U IUIOIageu
Tema 8.6. Copepxanne yaeOHOT0 MaTepuana
Pewenne 3aga4. | [lepooOpasnas pynkun. [IpaBuna HaxoxaeHus nepBoodpasueix. Ee mpumenenue
IepBoobpasuast GyHkumn, | Konmpoasnas paboma Ne7 2
€¢ NPUMEHEHUE CamocmosmenvHas paboma obyuaowuxcs 12
BoinosHeHne MHAMBUyaIbHBIX 3aJaHUH.
IlonroroBka npe3eHTanyii 1o TeMaM paszeda.
Pa3pabotka kpoccBopaa o teme «IIpon3BogHas U €€ IPUMEHEHUEY.
Pa3znen 9. 18
Crenennu " KOpHH.
Crenennas pyHknus
Tema 9.1. Copep:xanue yueOHOro MaTepuana
CrenenHass  QyHKUus, ¢ | [TonaTue KOpHS N-Oif CTENMeHM U3 AefcTBUTENbHOrO umcia. Pynknun y = VX ux
CBOHCTBA cBoiicTBa u rpaduku. CBoMCTBAa KOPHS N-Oi CTENCHH
KomM0uHMpoBaHHOE 3aHsTHE 4 OK1, OK2, OK3,
Tema 9.2. Coneprxkanne yueOHOT0 MaTepuasia OK4, OK5, OK7
[Ipeo6paszoBanue ITpeoOpa3oBanue UPpaLlMOHATBHBIX BBIPaKEHHH
BBIPAKEHUH C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHATHE 4
Ol CTETICHU
Tema 9.3. Coneprxanue yueOHOro MaTepuaa
CponictBa  crenenn ¢ | [loHATHe cTemeHU ¢ MIOOBIM pallMOHAIBHBIM ToKazareneM. CreneHHble (yHKIINY,
palMOHATILHBIM U | UX CBOWCTBA U rpaduKku
JEHCTBUTEIIbHBIM Komb6unnpoBanHoe 3aHsTHe 2




noxKaszarTciisiMu

Tema 9.4. Copepxanne yaeOHOT0 MaTepuana

Pewienue PaBHOCMIIBHOCTh HMppalMOHANbHBIX YPAaBHEHUH W HEPaBEHCTB. MeETOapl UX

UPpaALMOHATILHBIX peuienus. Penienne nppaimoHanbHBIX YpaBHEHUI U HEPABEHCTB

YPaBHEHUM U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSITHE 6

Tema 9.5. Copepxanne yaeOHOTo MaTepuana

Crenenu u KOpHHU. | OmnpeneneHue crerneHHor ¢yHkmuu. VCroiib30BaHHWE €€ CBOWCTB IMPHU PEIICHUU

CrenenHast QyHKITUS ypaBHEHUH U HEPABEHCTB 2
Koumponvnas paboma Ne§
Camocmosmenvhas paboma 00y4aOwuxcs 12
[loaroroBka npe3eHTaluii 110 TeMaM paszena.
Brimonnenue pacuetrHo-rpaduueckoil paboThel «I'paduueckue MeTOmbl pEHICHUs
YpaBHEHUI».
BrinonHenue MHIMBUyadbHBIX 3aaHHH.

Paszgea 10. 18

Iloka3aTenbHast

byHkuusn

Tewma 10.1. Coneprxanne yueOHOT0 MaTepuana

ITokaszarenpHasd GyHkuus, | CTeneHb ¢ MPOU3BOJBHBIM  JCHCTBUTENBLHBIM  IMOKazaresneM. OmpeneneHue

€€ CBOCTBA MOKa3zaTelbHOW (YHKIIMH, €€ CBONCTBa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
MoKasareinbHOH (QyHKIMU. PemieHne mokazaTreiabHBIX ypaBHEHUN (PYHKIIMOHAIBHO- OK1, OK2, OK3,
rpadM4ecKuM METOJIOM 4 OK4, OKS5, OK7
KomM0uHnpoBaHHoOe 3aHsTHE

Tema 10.2. Ilpaxmuueckue 3ansamust

Pemienne mnoxasartenbHbIX | PelieHne MMoka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHUBaHHUS —IOKa3aTesei,

YPaBHEHUU U HEPABEHCTB | METOJIOM BBEACHHSI HOBOW MEpPEeMEHHOH, (YHKIIMOHATHHO-TPAQHUECKUM METOAOM. 8

Pemienue noka3arenbHBIX HCPABCHCTB




Tema 10.3. Coneprxanue yueOHOro MaTepuasa
Cucrembl 1NOKa3aTeNbHBIX | PelieHne cucTeM moka3arelibHbIX ypaBHEHHIA
yYpaBHEHUU Komb6unupoBanHoe 3ansrue 4
Tema 10.4. Coneprxkanue yueOHOT0 MaTepuasia
Pemmenue 3aj1a4. | Pemenne mnoka3aTenbHBIX YpaBHEHHIl METOJOM ypaBHUBaHUS IIOKa3aTeneil u
[TokazaTenbHass GyHKIUS METOJIOM BBEJCHHS HOBOM IEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB
Koumponvnas paboma Ne9 2
Camocmosmenvuas paboma 06y4aouuxcs 12
Hanucanue pedeparoB no Temam pazjena.
BrinonHenne MHIMBUya IbHBIX 3aaHHMA.
Pa3pabotka kpoccBopaa.
Paznen 11. Jlorapu¢gmpl. 30
Jlorapupmmuueckast
byHkuusn
Tema 11.1. Copep:xanue yueOHOro MaTepuana
Jlorapudpm yucia. | Jlorapupm uncna. JlecITHUHBIN U HaTypalIbHbBIN JIOTapU(PMBL, YHCIIO € OK1, OK2,
Hecatnunbiit u | KoMOnHMpOBaHHOE 3aHATHE OK3, OK4,
HaTypaJIbHBIHN JIorapuMsl, 4 OK5, OK7,
HCIIO € MK1.1.,
Tema 11.2. Coneprxkanne yueOHOT0 MaTepuasia [K1.5.,
CpoiictBa  norapudmoB. | CpoiicTBa orapupmoB. Onepaiius JorapupMUpPOBAHHUS. I1K1.9.
Onepanus KomOunupoBaHHoe 3aHsATHE 6
norapuMupoBaHUs
Tema 11.3. Coneprxanue yueOHOro MaTepuaa
Jlorapugmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
byHKIMS, ee CBOMcTBa Komb6unnpoBanHoe 3aHsTHe 4

Tema 11.4.

Conepxkanue yaeOHOro MaTepraia




Pewenne [Tonarue norapupmuyeckoro ypaBHeHus. Omnepanus MNOTEHUUMPOBaHHS. Tpu

JOTapuUPMHUECKUX OCHOBHBIX METOAA PELICHHUS JOTapu(PMHUECKUX ypaBHEHHUU: (YHKIHOHAIBHO-

YpaBHEHMIA U HEPABEHCTB | rpaUyecKuii, METOJ MOTEHIUPOBAHMS, METOJ BBEICHHS HOBOH NEpEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA 8
KomMb6unnpoBanHoe 3ansrue

Tema 11.5. Coneprxkanue yueOHOT0 MaTepuaia

Cucremsl AJNTOPUTM pELICHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapH(PMUUYECKHX

JOTapuPMHUECKUX ypaBHEHUH U HEPABEHCTB

ypaBHEHUN KomOunupoBanHoe 3aHsTue 2

Tema 11.6. Ilpaxmuueckue 3ansamust

Jlorapudmsl B mpuponae u

TEXHHUKE 4
[Ipumenenne norapudpma. Jlorapupmuueckas cnupans B npupoge. Ee
MaTeMaTUYECKUE CBOMCTBA

Tema 11.7. Coneprxkanue yueOHOro MaTepuaia

Pewenune 3agad. | Jlorapudmuueckas  ¢ynkuua. Pemenne — mpocTedmmx — morapupMHUUYECKHX

Jlorapudmer. ypaBHEHUH 2

Jlorapugmuueckas Konmponvnasa paboma Nel()

(yukuus Camocmosmenvhas paboma 00y4anOuwuxcs 12
BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN.
[ToaroroBka npe3eHTalMii 1o TeMaM paszena.

Pa3zngen 12. 10

MHo:xecTBa. JJIEeMEHTBI

Teopuu rpagos

Tema 12.1. Coneprxanne yueOHOT0 MaTepuasia

MmuosxectBa [Tonsitue MHOXkecTBa. [TogMHOXkecTBO. Oniepaniuu ¢ MHOKECTBAMH
KOMOMHMPOBAHHOE 3aHSATHE 2

Tema 12.2. Ilpaxmuueckoe 3ansmue




Ornepanuu ¢ MHOXXECTBaMU

Omneparuu ¢ MHOKEeCTBaMH. PerieHne npukiaiHbIX 3a1a4 2
Tema 12.3. Ilpakxmuueckue 3ansmus
I'padsr [Tonsitue rpada. Ces3ublii rpad, epeBo, HUKI rpad Ha TIOCKOCTH 4
Tema 12.4. Copepxanne yaeOHOT0 MaTepuana
Pemenune 3agad. | Onepauuu ¢ MHOXecTBamH. OmHcaHue peaJbHBIX CUTyallud C IOMOIIbIO
MmuosxectBa, I'padpl u ux | muoxects. [IpumeHeHre rpadoB K PEIICHUIO 3a1a4
MPUMEHEHUE Konmponvnas paboma Nel | 2

CamocmosmenvHas paboma obyuaowuxcs 12

BrinonHenue HHIMBUyadbHBIX 3aaHHH.

[loaroroBka npe3eHTaluii 110 TeMaM paszena.

Bremonuenue rpadudeckoit paborel «Vcmonb3oBaHue rpadoB TpH  pemIcHUU

3aau».
Pazgen 13. DiaeMeHTHI 26 OK1, OK2,
KOMOMHATOPUKH, OK3, OK4,
CTATHUCTHKHU ) U Teopuu OKS5, OK7.
BEPOATHOCTEH
Tewma 13.1. Coneprxanne yueOHOT0 MaTepuasia
OcHoBHbIE nouATHs | [lepecTaHOBKH, pa3MeEIIEHUsI, COUETaHUSI.
KOMOMHATOPUKHU 4

KoM6uHMpoBaHHOE 3aHsTHE.
Tema 13.2. Coneprxanue yueOHOro MaTepuaa
CoObitHe, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBbIE COOBITHS. TeopemMbl O BEpPOATHOCTH CYMMBI
coOpitha.  CnokeHHe M | cOOBITHIA. Y CIIOBHAsI BEPOSITHOCT. 3aBHCUMBIC U HE3aBHCHUMBIE COOBITHS. TeopeMbl
YMHOKEHHE BEPOATHOCTEN | O BEPOSITHOCTH MPOHM3BEICHUS COOBITHIA.

4

KomOunupoBanHoe 3aHsaTHE




Tema 13.3.

Hpakmultecmte 3AHAMUA

BepositHOCTB B
npodecCHOHATBHBIX 4
3a1adax OTtHocuTeNnbHAs 4yacToTa COOBITHS, CBOWCTBO ee ycToiumBocTu. CTaTHCTHYECKOE

orpeJiesieHue BepoATHOCTH. OLeHKa BEpPOSITHOCTH COOBITHS
Tema 13.4. Coneprxkanne yueOHOr0 MaTepuaia
Juckpernas  ciydaiHas | Bunel crmyuaiineix BennuuH. OrmpeniesnieHue IUCKPETHOM CIy4alHOW BEJIMYHMHBI.
BEJIMYMHA, 3aKOH €€ | 3aKOH pacHpelesieHus JUCKPEeTHOW ciydyallHOM BenuuuHbl. Ee uuciioBble
pacrpeneieHus XapaKTEPUCTUKU 4

KomOunupoBaHHoe 3aHsTHE
Tema 13.5. Copep:xanue yueOHOTo MaTepuana
3agauM  Maremartudeckod | Bapmanmonuwiii  psan.  [lomuron dwactor u  rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHKU psAJia HAOII0AaeMbIX JaHHBIX

KoMOuHMpOBaHHOE 3aHATHE

4
Tema 13.6. IIpogpeccuonanvro-opuenmuposannoe cooepicanue
CocraBnenue Tabauu u | [lepBuuHas 00pabOTKa CTATHCTHYECKHUX AaHHBIX. [ padudeckoe ux MpeacTaBieHHeE. B popme
JMarpaMM Ha TPaKTHKE HaxoxeHue cpeTHUX XapaKTepUCTHK, HAOTI0IaeMbIX TaHHBIX 2 NPaKTHIECKON
MOJIFOTOBKU

Tema 13.7. Coneprxanue yueOHOro MaTepuaa
Pemenne 3a1a4. | DneMeHThl KoMOMHaTtopuku. CoObiTHE, BeposATHOCTH cOObITHS. CllOKEeHHE U
ONeMEeHThI YMHOKEHHUE BEpOSITHOCTEN
KOMOMHATOPHKH, Koumponvnasa paboma Nel?2 4
CTaTUCTHKK M TEOPHH | CamocmoamenbHas paboma 00y4arouuxcs 12

BEPOSATHOCTEMN

Brinmonnenue HHAUWBUAYAJIbHBIX 3aJIaHUi.
Pa3pa60TI<a KpocCBOpAa 110 T€MaM pascia.




Hanwucanue pedepata 1o BbIIaHHBIM TEMaM.

Pa3nesn 14. YpaBHeHus u 28

HepaBeHCTBA

Tema 14.1. Coneprxkanue y4eOHOT0 MaTepuasia

PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHeHUN M HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI

YPaBHEHMI M HEPAaBEHCTB. | pABHOCWIBHBIX MEPEX0Aax B YpaBHEHUSX H HepaBeHcTBax. OOImmMe MeTOJb

OOmpe MeToIbI pEIICHUsT | pellieHHs YPaBHEHHM: MEpeXoj OT paBeHCTBAa (YHKIM K PaBCHCTBY apryMEHTOB 4
IUIE MOHOTOHHBIX (DYHKLMH, METOJ Pa30oKEeHUSI HAa MHOXXHMTEJIH, METOJI BBEICHUS
HOBOH NMEPEeMEHHOM, (yHKINOHATBHO-TPaPHUECKII METO]
Komb6unupoBanHoe 3anstue

Tema 14.2. Copep:xanue yueOHOro MaTepuana

['paduyeckuit MeToJ | O0mmue MEeTO bl pelIeHHs] HEPABEHCTB: MEePEeX0/1 OT CPAaBHEHUS 3HAYCHHM (YHKIUI

peleHus YPaBHEHMM, | K CpPaBHCHUIO 3HAYCHUH AapryMEHTOB JUIsi MOHOTOHHBIX (YHKIMH, METO]

HEPABEHCTB MHTEPBAIOB, (HYHKIIMOHATBHO-Tpaduueckuii MeTo. I'paduueckuii MmeTon penieHus
YPaBHEHUW U HEPABEHCTB 4
KoMOuHMpOBaHHOE 3aHATHE

Tema 14.3. Copep:xanue yueOHOro MaTepuana

VYpaBuenus u HepaBeHCTBa | Ompenenenue Moaynsa. Packpeite Moayns 1o onpegeneHuro. [Ipocteiimme

C MOZyJIEM YpaBHEHUsI 1 HEPAaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIbHBIX MEPEXO0J0B B
OTpe/IeNIEHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM 4
KomOunupoBanHoe 3aHsTHE

Tema 14.4. Coneprxanne yueOHOT0 MaTepuasia

VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiinmre ypaBHEHHS U HEPABEHCTBA C MTapaMeTPOM

C mapamMeTpaMu KomOunupoBaHHoe 3aHsATHE 6

Tema 14.5. IIpogheccuonanvro-opuenmuposannoe cooepicanue

CocraBnenne u pemeHue | PereHne TEKCTOBBIX 3a/1ad TPOPECCHOHATBHOTO COICPIKAHUS 2

npodeccuoHaNbHBIX 3aj]1a4
C IOMOIIBIO YPaBHEHU

OK1, OK2, OK3,
OK4, OKS35, OKG6,
OK7.

B ¢opme
[IPaKTUYECKOU
MOJTOTOBKHU




Tewma 14.6. Ilpaxmuueckoe 3ansmue

Pewenne 3aga4. | OOmme MEeTOobl PelIeHNUs YpaBHEHHU. YPaBHEHUS M HEPAaBEHCTBA C MOJYJEM U C 2
YpaBHEHHS ¥ HEPABCHCTBA | TapaMeTpaMu

CamocmosmenvHas paboma obyyaowuxcs 12
BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN.

Hanucanue pedepara mo MeToaM pemieHus: ypaBHEHUH.
[ToaroroBka npe3eHTanui 10 TEMaM paszena.

IIpomeskyTouHas arTecTanus (IK3aMeH) 6

Bcero: 340

Bcero (¢ cam. pa6oToii) 510




3. YCJIOBUS PEAJIN3ALINU TPOI'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:

- DKpaH,

- IPOEKTOP;

- 6 KOoMIBIOTEPOB ¢ JHLeH3nOHHBIM [10.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

OcHOBHbIE HCTOYHHKH:

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

2. Maremaruka: anredpa ¥ Hayajla MaTEMAaTUYECKOro aHaiu3a, reomeTpus. ['eomerpus.
10-11 xmacc. Atanacsa JI.C., byryzoB B.®., Kagomue 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 Oopranusanuii (0a3oBeiii yposeHs)/Mopakosuu 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. Martemaruka: anredpa M Hadajlla MaTEeMaTHYECKOrO aHaju3a, reomeTpus. Anrebpa 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 kmacc. MypaBun I'.K., Mypasuna O.B. U3zmarensctBo
"ITpocBenienue".

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

7. MaremMartuka: anredpa U Hadajla MaTeMaTHYeCKOro aHaimsa, 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. Maremarnka. ['eomerpus. 11 kimace. Mepsmsak A.I'., Homuposckuii [[.A., IlonoHckuit

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 aHanmsa. 10 xmacc. Hukonsckuit C.M., Ilotanmos M K., Pemetnukos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

2. Maremaruka: anreOpa U Havaja MaTeMaTHYEeCKOro aHajiu3a, reomerpus. AnreOpa u Havana
MaTeMaTtudeckoro ananmm3a. 11 xmacc. Hukonbckuii C.M., IlotamoB 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 aHanusa, reomerpus. ['eomerpus. 11 knace.
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 MaTeMaTHYeCKOro aHanu3a, reomerpusi 11 xmacc. Bepuep
AJL, Kapn A.Il. U3natensctBo "[IpocBeienue".

8.Maremaruka: anreOpa ¥ Hayalla MaTeMAaTUYECKOTO aHaiu3a, reoMerpus. Anredpa ¥ Hayana
MaTeMaTU4YecKoro aHainu3a (B 2 yactax) (B 2 yactax). 10-11 kmace. 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 00pa3oBaTeIbHBIM 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: AMeKTPOHHBIH.

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 IIEHTP HHPOPMALIMOHHO-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,


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 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-MI118, MI122-MI125, YCIIOBHIO 33J1a4¥, UCCIIETOBAHNE MTOIYYEHHBIX PEIICHHI
MII36-MII38,

OK1, OK2, OK4




UCIIONIb30BaHUE TIOHATUH: CpeaHee apupMeTHIECKOoe,

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; mpeacTaBlieHne HHOpMAIH ¢
MOMOINbI0  TaOJIMII W JWUarpaMM;  HCCJEJIOBaHHUE
CTaTHCTUYCCKHUX JTAHHBIX

CIIOCOOHOCTh  ONEPUPOBATh TMOHATHUSAMU: CIy4YalHBII
I1P8, MII2-MII17, OTIBIT, CIydallHOE COOBITHE, BEPOSTHOCTH CIYYAHOTO
MII8-MII13, MII122-MI125, COOBITHS; BBIYMCIIEHHE BEPOSITHOCTH C MCIOJIb30BaHUEM
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, MEXAY MPSMBIMHU, YTOJI MEXAY MPSAMON U IJIOCKOCTHIO,
IIK1.1., IIK1.9. 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 pazMepsbl

OKpYXKAaIOIIero MUpa

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

OK1, OK3, OK4,
[1K1.5., TIK1.9.

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 (QUIYpHI B TPOCTPAHCTBE;
WCIIOJIb30BaHUE OTHOIICHMS TUIOIIA/IEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYP MIPH PEIICHUH 3329




[IK1.1.

I1P12, MIT1-MIT7,
MII9-MII13, MII22-MII25,
MII30, MII36-MII38,
OK1, OK4, OK7,
[IK1.1., ITIK1.9.

BBIUMCJICHHE TEeOMETPUYECKUX BEJIIMYMH (JJIMHA, YTOJI,
II0Iaab, OOBEM, IJIOUIAb IOBEPXHOCTH), HCIOIb3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI

TIP13, MIT2-MIT13,
MI122-MI129, MIT31-MII38,
OK1, OK3, OK4, OK6,
TK1.9.

CHOCOOHOCTh ONEPUPOBATh MOHSTUAMU: MPSMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpA, CKAIIPHOE IPOM3BEACHHUE, YIol
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpa Ha YHCIIO; HAXOJAUTh C IOMOIIbIO H3YYEHHBIX
(dopMyT KOOpIAMHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHHUE
MEXY ABYMS TOUKaMHU

TIP14, MIT2-MIT13,
MIT19-MII25, MII36-MII38,
OK1, OK4, OK5, OK6

CHOCOOHOCTh BBIOMPATh MOAXOAIINN U3yYEHHBIH METO]
JUIl PELIeHMs 3a/ladd, Paclo3HaBaTb MaTEMaTUYECKHE
dakThl M MaTeMaTU4YeCKHEe MOJENIU B MNPUPOIHBIX HU
OOLIIECTBEHHBIX SBJIEHMSIX, B MCKYCCTBE; CIIOCOOHOCTb
IPUBOIUTL  INPUMEPHl  MaTEeMaTHYECKHX  OTKPBITHH
POCCHICKOM U MUPOBOM MaT€MaTUYECKON HAYKH.




