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1.OBIIAS XAPAKTEPUCTUKA TIPOI'PAMMBbI YYEBHOM JUCHUITLINHBI
«MATEMATHUKA»

1.1. O6aacTb NpUMeHEeHUs MPOTrPaMMBbI

[IporpaMmma y4eOHON AUCUHMIUIMHBI «MareMaTuka» SBISETCS YacThl0 IMPOTpamMMbl
35.01.13 TpakropucT MAIIMHHUCT CEJbCKOXO035IliCTBEHHOI0 MPOM3BOACTBA, BXOAIIAs B
coctaB ykpynHéHHou rpynmsl npodeccuii 35.00.00. «Cenbckoe, JecHOe U PbIOHOE X035 CTBOY
U pa3pabOTaHHOM C YYETOM TPOrpaMMbl 00meo0pa3oBaTeIbHOM Y4eOHOW THUCIIUTUIAHBI
Maremaruka it poeccHOHaIbHBIX 00pa30BaTebHBIX opranm3anuii, Mocksa 2015 roz.

1.2. MecTto AUCHUIUIMHBI B CTPYKType o00pa3oBaTe/IbHOW MNPOrpaMMmbl. yueOHas
JUCLUILIMHA «MaremaTuka» u3ydaercs B 0011eo00pa3oBaTeIbHOM LUKJIE
yuebnoro turana OIIOII CIIO wna ©Ga3e oOcHOBHOTO oOmero oOpa3oBaHHs C

noJiydeHueM cpennero ooiero oopasosanus (ITTIKPC).

1.3. Henu u 32724 JMCUUIIMHBI - TPEOOBAHHS K Pe3yJbTAaTaM OCBOEHUS U CUUINIHHBI:

Conmepxanue  mporpaMMmbl  «MaTemaTuka»  HampaBiIeHO  HA  JIOCTH)KEHUE
CIEYIOLIUX HeJIe:

. oOecrieueHuss  COPMHUPOBAHHOCTH  MPEJICTABICHMH O  COLMAIbHBIX,
KYJbTYPHBIX U HCTOPUYECKUX (PaKTOpaX CTAHOBJICHUSI MaTEMaTHKH,

. o0ecrieueHusl c(OpMHUPOBAHHOCTH JIOTMYECKOTO, JITOPUTMHYECKOTO
¥ MaTeMaTHYECKOTO MBIIICHHS;

. obecrieueHnss ~ COPMHPOBAHHOCTH  YMEHHUH  TPUMEHSATH  TOJYYCHHBIC
3HAHUS MPH PEIICHUH PA3JINYHBIX 33/1a4;

. obecrieyeHnss COPMHPOBAHHOCTH  MPEJACTABICHHA O MaTreMaTHKe Kak
4acTu oOrnieyenoBeuecKon KYJIBTYPHI, YHUBEPCATHHOM A3BIKE HayKH,
MO3BOJISIOIIEM OIUCHIBATh U U3y4aTh peajbHbIE MPOLECCH] U SBIICHHSL.

OcBoenue CoJIepKaHuUs y4eOHO JUCLUIUIIHBI «MatemaTuka»
o0ecneynBaeT JOCTHKEHHUE 00YUAIOLIMMHUCS CIEAYIOIINX Pe3y1bmamaos:.

JIMYHOCTHBIX.

. c(OpMHUPOBAHHOCTD npeacTaBiIeHu 0 MaTeMaTHKe KaK
YHUBEPCAJIBHOM  SI3bIK€ HAyKH, CpPEICTBE MOJEIUPOBAaHUS SIBIEHUMM W  IPOLECCOB,

00 uaessx ¥ MeTo1ax MaTEMATUKH,

. IIOHUMaHHE 3HAYUMOCTH MaTE€MaTHKU JUTSL Hay4YHO-TEXHUYECKOTO
nporpecca, chOpMHUPOBAHHOCTh  OTHONICHWS K  MaTeMaTHKe KaKk K  YacTu
00111e4enoBeuecKon KYJIbTYpBI yepes 3HAKOMCTBO c UcTOpUeH pa3BUTHS

MaTEMAaTHKH, SBOJIOIHECH MaTeMaTHIECKUX UIEH,
J pa3BUTHE JIOTHYECKOT'O MBIIIICHUS, MIPOCTPAHCTBEHHOTO

BOOOpakeHus, AITOPUTMHUYECKOMN KYJIBTYpBI, KPUTUYHOCTH MBIIICHUS Ha



ypOBHE,  HEOOXOoAMMOM g  Oyaymied  mpodecCHOHANbHOW  AEATENbHOCTH, IS
MPOJIOIKEHHS 00pa30BaHus M caMO0Opa30BaHMUS,

. OBJIaJICHUE MaTeMaTH4YeCKUMHU 3HaHUSAMU u YMEHUSIMH,
HEO0OXO0IMMBIMH B MOBCEIHEBHOM YKU3HU, TUTSE OCBOCHHUS CMEKHBIX
€CTECTBCHHOHAYYHBIX JUCHUIUIMH W  JUCHUIIIMH  NpoEecCHOHAIbHOTO  IUKIA, I
TTOJTYICHUS 00pazoBaHus B o0acTsx, HE TPEOYIOIIHX yrayOJeHHON
MaTeMaTHIEeCKOM ITOATOTOBKH,

] TOTOBHOCTH u CIIOCOOHOCTD K  oOpa3oBaHHUIO, B TOM YHCIIe
caMOOOpa30BaHMIO, HAa TPOTSHKECHUM BCEH  JKU3HH;, CO3HATEIBHOE  OTHOIICHHE K
HEMPEPBIBHOMY  00pa30BaHWI0  KaK  YCIOBUIO  YCIENIHOW  TPO(EeCCHOHANBHOW U
00I1IeCTBEHHON AEATEIBHOCTH,

TOTOBHOCTh u CHOCOOHOCTH K CaMOCTOSITEIILHOM, TBOPUYECKOI u

OTBETCTBCHHOU JEATEIIbHOCTH,

. TOTOBHOCTH K KOJUIEKTUBHOM paborte, COTPYTHUYECTBY co
CBEpPCTHUKAMH B o0pa3oBaTenbHO, 0OIIIECTBEHHO MOJIE3HOH, y4eOHO-
HCCIIEZIOBATENLCKOM, MPOSKTHON U APYTUX BUJAX ACATEIbHOCTH;

. OTHOIIEHHE K Npo(ecCHOHaIbHOW  JESITeTbHOCTH KaK  BO3MOYKHOCTH
y4acTus B perieHnu JUYHBIX, 0O1IeCTBEHHBIX, rOCy/1apCTBEHHBIX,

00IIIeHAIMOHATBLHBIX MTPOOJIEM;

MeTanpeAMeTHbIX:

| YMEHHE CaMOCTOSITEJIBHO OIIPENETATh LEIN JIEATENbHOCTH u
COCTAaBJIATh IIJIaHbI JIeATENbHOCTH; CaMOCTOSITEIIBHO OCYLIECTBIIATH,
KOHTPOJINPOBATH u KOPPEKTUPOBATh JIeSATEIbHOCTB; HCIIOJIb30BATh BCE

BO3MOJKHBIE peCypCbl Ul JOCTHXKEHHMS TIIOCTaBJICHHBIX LeEJIeM M pealnu3auuu

IUIAHOB JIESITETILHOCTH; BEIOUPATh YCIEUTHBIE CTPATEr UM B PA3JIMUHbIX CUTYaIUX;

[ ] yMEHUE TMPOJYKTUBHO OOWAThbcs MW B3aUMOJCWCTBOBATH B  Ipoliecce
COBMECTHOU NESITEILHOCTH, YUUTHIBATH NO3ULUU b119) %9704 YYaCTHUKOB
JeSITeNbHOCTH, F3(PPEKTUBHO pa3periaTb KOHPIUKTHI;

[ ] BJIaJICHUE HaBbIKaMU II03HABaTEJIBHOM, y4eOHO-UCClIe10BATEIbCKON
U TPOEKTHOM  JeATeNbHOCTH, HaBBIKAMU  pa3pelleHus [podjeM; CHOCOOHOCTh U
FOTOBHOCTb K  CAMOCTOATEIBHOMY  IIOMCKY  METOJOB  PEIICHHWs  NPAKTUYECKUX
3aja4, IPUMEHECHHIO Pa3JIMYHbIX METOIOB ITI03HAHUS,

[ ] FOTOBHOCTb U CHOCOOHOCTH K  CaMOCTOSTENbHOM  MHGOPMAaIMOHHO-
IIO3HABATEJIbHONW  JEATEIBHOCTH, BKJIIOYas yMEHHE OPHEHTHUPOBATHCS B Pa3IU4HBIX
MCTOYHUKAX nH(pOpMaIH, KPUTHUYECKH OIICHUBATh u UHTEPIPETUPOBATH
MH(pOpMaLMIO, OJy4aeMYI0 U3 PA3JINYHBIX HCTOYHUKOB;

[ ] BJIAa/ICHUE SI3BIKOBBIMU CpPEICTBAMH - YMEHHUE SICHO, JIOTUYHO M TOYHO

H3j1ararb CBOXO TOYKY 3pCHHU S, UCII0JIb30BATh aJJCKBATHHIC SA3bIKOBLIC CPCACTBA,



] BJIQJICHME  HAaBBIKAMHM  [IO3HABAaTENbHOW  pedIEKCUH  KaKk  OCO3HAHUSA
COBEpLIAEMBIX  JCHUCTBUM M MBICIUTENBHBIX  IPOLECCOB, HUX  pe3yJabTaroB U
OCHOBaHUM, TpaHUL] CBOETO 3HAHUA M HE3HAHUs, HOBBIX [I03HABATEIbHBIX 3a7ad U
CPEJICTB UX JIOCTUKEHUS,

[ ] LEJIeYCTPEMIIEHHOCTh B MOUCKAX u MPUHATHA peuieHui,
CO00PA3UTENHHOCTD u WHTYHILIMS, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
MIPEJCTaBICHU; CTOCOOHOCTh BOCIPUHUMATh KPAcOTy M TApMOHUIO MUPA,

npeaIMeTHbIX:

. c(OpMHUPOBaHHOCTh IIPEICTAaBJICHUN 0 MaTE€MaTHKe KaK 4acTH
MHpPOBOM KyJAbTypbl M O MeECT€ MaTeMaTHKM B COBPEMEHHOM IUBUIM3ALMM, O
crocobax onMcaHus Ha MAaTEMAaTUYECKOM SI3BIKE SIBIIEHUM pealbHOIo MUpa,

. c(OPMHPOBAHHOCTh  TPEACTABICHUH O  MATEeMaTUYECKUX  TOHATHUSAX
KaK O  BQOKHEWIIMX  MAaTeMAaTHYECKMX  MOJENSX,  MO3BOJSIONIMX  ONUCHIBATH U
u3yyaTh pasHble MPOLECCHI u SIBJICHUS, MMOHUMaHUE BO3MOHOCTH
AKCUOMAaTHUYECKOT0 MOCTPOCHUS MATEMATUUYECKUX TEOPUH;

. BIIAJICHUE MeTOJjaMu JI0Ka3aTesIbCTB u ITOPUTMOB pelieHus,
YyMEHUE WX  [PUMEHATh,  MPOBOAUTH  JOKa3aTelIbHbIE  PAcCyKIEHUs B  XOJe
pelieHus 3a1ay;

. BIIQJICHUE  CTaHJAPTHBIMH  TNPUEMAMHU  pEUIEHUS  PAlUOHAIBHBIX U
HMppalOHAIIbHBIX MOKa3aTeNbHBbIX, CTETECHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, X CUCTEM; B TOM YMCJIE JUISl IOMCKA ITyTH PEIICHHS U WLTIOCTPALlUN
pelIeHNs] ypaBHEHU U HEPABEHCTB,;

. c(OpMHPOBAHHOCTH IIPEACTABICHUI 00 OCHOBHBIX MOHATUSIX
MaTEeMaTHYECKOr0 aHajau3a M MX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEpHU30BaTh MOBEIACHUE
GbyHKIHH, HCIIOJIb30BAaHUE MOJTYYEHHBIX 3HaHHUI JUISL ONMCAHUS u
aHaIM3a pealbHbIX 3aBUCUMOCTEH;

. BIIQJICHUE OCHOBHBIMU TMOHATHUAMH O IUIOCKMX U IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypaX, UX OCHOBHBIX CBOMCTBAX;

c(OpMUPOBAHHOCTh YMEHHSI PACcO3HABaTh HA YEPTEKaxX, MOACNAX U B PEalbHOM MHUpE

reoMeTpuueckrie (GpUrypsl; MpuMEeHEHNE U3YUYEHHBIX CBOWCTB T€OMETPUUYECKUX (QUTYp U

dbopMyn AJis peleHns TeOMETPUYECKUX 3a]1a4 U 3a]1a4 ¢ MPAKTHUECKUM COACPKAHUEM;

. cOpMHUPOBAHHOCTh  NPEJCTaBICHUH O  Tpoleccax U SBJICHUSAX,
MMEIOIIMX  BEPOSTHOCTHBIM  XapakTep, O  CTaTUCTUYECKUX  3aKOHOMEPHOCTAX B
peaJibHOM Mupe, 00 OCHOBHBIX IOHATHUSX JJIEMEHTAPHOW TEOPUM  BEPOSTHOCTEH;
YMEHUW HaxXOJUTh U OIICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHII B MPOCTEHIINX
MPAKTUYECKUX CUTYyalHUsIX " OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX

BEJIMYHH;
B mnpomecce ocBoeHHS AMCHUIUIMHBI Yy OOyYaroImUXcs IOJDKHBI (popMUpoBaThCS 00IIHe
KOMIIETEHIIMH U JITYHOCTHBIEC PE3YJIbTaThI:



OK 1. IloHumarp CyIHOCTh U COLMAIBbHYIO 3HAUUMOCTh OyayIel npodeccuu, mposBIsaTh K
HEU yCTOWYUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIbHOCTb, MCXOJs W3 LIEIM M CIOCOO0OB €€
JOCTHO)KEHUS, OTIPE/IETIEHHBIX PYKOBOUTEIIEM.

OK 3. AHanmu3upoBaTh paboUyIO CUTYaIHIO, OCYIIECTBIISATh TEKYIIIUA U UTOTOBBIA KOHTPOJIb,
OLIEHKY U KOPPEKIHI0 COOCTBEHHOW JESTeNbHOCTH, HECTH OTBETCTBEHHOCTb 3a PE3yJbTaThl
cBOEH paboTHI.

OK 4. OcymecTBiaTh MOUCK HHGOPMAITUH, HEOOXOTUMOH 1151 A(h(HEKTUBHOTO BBHITTOTHEHUS
podeCCHOHANIBHBIX 3a/a4.

OK 5. Hcnonws3zoBaTh  MHQOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMH B
poeCCUOHAIBHON e TEIIbHOCTH.

OK 6. PaGorarp B komaHzae, 3(pdekTuBHO 0OmATBCS C KOJUIEramMH, pPYKOBOJICTBOM,
KIIMCHTaMH.

OK 7. Opranu3oBatb COOCTBEHHYIO NESITEIBHOCTh C COOJIOJAEHHUEM TpPeOOBAaHUI OXpaHBI
TpyJa U SKOJIOTUYECKON 0e30MacHOCTH.

OK 8. Hcmonb30BaTh BOMHCKYIO 00S3aHHOCTH, B TOM YHCIJIE C MPUMEHEHHEM IOJIy4EHHBIX
npoeCCHOHANLHBIX 3HAHUH (11J151 FOHOIIICH ).

JInyHOCTHBIE PE3YJIbTATHI Kon
peanu3aiyy NporpaMMbl BOCITUTAHUS JTUYHOCTHBIX
(IecKpHUMTOPHI) pe3ynbTaTOB
peanuzanuu
MIPOrpaMMBbI
BOCITUTaHUS
Oco3Harmii ceds rpakIaHMHOM U 3alIUTHUKOM BEIIMKOM CTpaHbI JIP 1

[IposABasOMINI AKTUBHYIO TPaXJAHCKYIO MO3UIIMIO, AEMOHCTPUPYIOIIUNA MPUBEPKEHHOCTH
MIPUHLWIIAM YECTHOCTH, TOPSJOYHOCTH, OTKPBITOCTH, 53KOHOMHMYECKH AaKTUBHBIA H
YUYACTBYIOIIMHA B CTYICHYECKOM W TEPPUTOPHAILHOM CaMOYIpaBICHHH, B TOM 4ucie Ha | JIP 2
YCIOBHSIX JOOpPOBOJIBUECTBA, TMPOJYKTUBHO B3aMMOJCHCTBYIOIIMM W y4YaCTBYIOUIUU B
JIESITEIbHOCTH OOIIECTBEHHBIX OpraHu3alui

Colnrogaronuii HOpMbI MPABOTOPSAKA, CICAYIOUIMN HueallaM TIpakJaHCKOro O0OIecTBa,
oOecrieyeHnst 0€30MaCHOCTH, TIpaB M CBOOOJ rpaxaan Poccuu. JIOSUIBHBIA K yCTAaHOBKAM H
MPOSIBJIICHUSIM TIPEJICTaBUTENCH CYOKYIbTYp, OTIMYAIONIMI UX OT TPYMII C IeCTPYKTUBHBIM U | JIP 3
JEBUAHTHBIM IIOBEJCHUEM. JIEMOHCTpUPYIOIIUN HENPUATHE U  IPEAyNPEKAAIOUN
COLMAJIbHO OIIACHOE MOBEICHUE OKPYKAIOIUX

[IposBisAOMUN 1 IEMOHCTPUPYIOIIMHA YBaXKEHHE K JIIOIIM TPYyZAa, OCO3HAIOIIMN LEHHOCTH
cobctBeHHOro Tpyna. Crpemsmiuiics K (OpPMHpPOBAHUIO B CETEBOM cpene jauuHOocTHO U | JIP 4
1po(heCCHOHATIBHOI0 KOHCTPYKTUBHOTO «IIU(PPOBOTO ClIea»

JIeMOHCTpHUPYIOIIMH TPUBEPKEHHOCTh K POJHON KYJIBTYpEe, HMCTOPUYCCKOW TaMATH Ha
ocHOBe 00BH K PomauHe, pomHOMY Hapoay, Majol pOJWHE, MPUHATHIO TpaaulHOHHBIX | JIP 5
IIEHHOCTEH MHOTOHAIMOHAIBHOTO Hapoa Poccun

[IposiBnsomuil  yBa)keHHE K JIIOJIIM CTaplIero MOKOJIEHHWS U TOTOBHOCTh K YYacTHIO B

COIIMAJIBHOM MOJJIEPKKE U BOJIOHTEPCKHUX ABUKEHUSX TP 6
Oco3HaMMN TPHOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIIUN COOCTBEHHYIO U 1P 7
YY)XYIO0 YHUKQITbHOCTh B PA3IUYHBIX CUTYallMsIX, BO BceX (JopMax U BUIAX JIEATEILHOCTH.
[IposBnsomnii W  JEMOHCTPUPYIOIIUM  yBaXEHHE K MPEACTABUTEIISIM  Pa3JIMYHBIX
STHOKYJIBTYPHBIX, COIHMAIBHBIX, KOH()ECCHOHAIBHBIX W WHBIX Tpymni. CompuyacTHBIA K P 8
COXpPAHEHHUIO, TMPEYMHOXXEHUI0O W TPAHCISIUU KYJIbTYPHBIX TPAgUIUid U LEHHOCTEH
MHOT'OHAIIMOHAJILHOIO POCCHHCKOT0 rOCy1apCcTBa

Cobmoaronuii ¥ mponaraHupYIOIIUA MpaBuia 30POBOT0 U 0e30macHoro oOpas3a >KH3HH, TP 9

CHIOpTa, MpeAyNpexJarmuil 100 MPEeoI0JICBAIONINN 3aBUCUMOCTH OT aJKoroJis, Tabaka,




NCUXOAKTUBHBIX BCHICCTB, a3apTHBIX HUIP U T.A. COXpaHHI-OIJ_II/Iﬁ TICUXOJIOTHUYCCKYIO
yCTOﬁ‘lHBOCTB B CUTYaTHBHO CJIOKHBIX WJIM CTPCMHUTCIIbBHO MCHAIOIUXCA CUTYyalluAX

3aboTsAmuiica o 3aluTe OKpYyKarolled cpelbl, COOCTBEHHOIN U 4y)KOM 0e30MacHOCTH, B TOM

. JIP 10
qucie nuppoBon
[IposBnsrOmKiA  yBaX€HHE K OCTETHYECKHMM IIEHHOCTSAM, OOJIaaloNuii  OCHOBaMH TP 11
ACTETUYECKOMN KYJIBTYPhI
[IpuHuMaromuii ceMeiHble IEHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbU M BOCHHUTAHHUIO JCTEH;
JTEMOHCTPHUPYIOIINI HEMPUATHE HACKIIHS B CEMbE, YXOJa OT POJUTEIIbCKOM oTBeTcTBeHHOCTH, | JIP 12

0TKa3a OT OTHOIIEHHI CO CBOMMH JC€TbMH U UX CbI/IHaHCOBOI‘O COACPKaHU

JIN4YHOCTHBIE Pe3yJIbTAThI
peajiM3aluy NporpaMMsbl BOCIIMTAHUS,

OIMPECACJCHHBIC 0TPACJIEBbIMHT TpeﬁoBal—ll/IﬂMl/l K J1€JI0BBIM Ka4e€CTBaM .]'II/[‘H-[OCTI/[1

JIeMOHCTPHPYIOUIN TOTOBHOCTH M CHOCOOHOCTH BECTH JHAJOr C JAPYIHMH JIIOJbMH,
JOCTUraTh B HEM B3aMMOIOHMMAaHHUS, HAXOJWUTh OOLIME LEAM U COTPYJHHYATh A HX
JOCTIIKEHHSI B TPO(ECCHOHABHON IeATENIbHOCTH

JIP 13

[TposiBisrOmUi CO3HATENILHOE OTHOIIEHUE K HEMPEePHIBHOMY OOpPa30BAaHUIO KaK YCIOBHIO
yCIenurHo# npodeccuoHATBHON M 00IIECTBEHHON AeSITeTbHOCTH

JIP 14

[TposiBAsifOIMl  TpaXJaHCKOE OTHOIIEHHE K MpOo(ecCHOHANbHOW JEeATETbHOCTH Kak K
BO3MOKHOCTH  JIMYHOTO y4acTUS B  pEIIEHUH OOLIECTBEHHBIX, T'OCYJapCTBEHHBIX,
oOI1eHaIIMOHATIBHBIX MTPO0JIeM

JIP 15

HpI/IHI/IMaIOH_II/Iﬁ OCHOBBI DKOJIOTMYECKOM KYJIBbTYPBI, COOTBCTCTBYI-OH_IGI\/’I COBPEMCHHOMY
YPOBHIO 9KOJIOTHYECKOI'O MBIIJICHH A, HpI/IMeHHI-OH_IHﬁ OIIBIT 3KOJIOTHYCCKHU
OpHeHTHpOBaHHOﬁ pe(bHeKCHBHO-OHCHOqHOﬁ u HpaKTquCKOﬁ ACATCIbHOCTH B XM3HCHHBIX
CUTyallusiIX U HpO(i)QCCHOHEU'IBHOI’I JACATCIIBHOCTH

JIP 16

[IposiBnsomnii 1IEHHOCTHOE OTHOIIEHHE K KYJIbTYpe U HCKYCCTBY, K KYJIbTYpE peuYd U
KYJIbTYp€ NOBEACHHUS, K KpacoTe U TApMOHUU

JIP 17

1.4. PeKOMeHIlyeMOC KOJIMY€CTBO YaCOB HA 0CBOCHHUE NIPOrpaMMbI JUCHUINJIMHBI

MakcUMajbHas yuyeOHas Harpy3ka 447 yacos, B TOM YHUCIIE
oOsi3aTenbHAs ayaWTOpHAs ydeOHast Harpy3ka oOydwaromerocst 298 vacos,
camocTosTeNlbHas pabora oOydaromerocs 149 gacos




2. CTPYKTYPA Y COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O6beM yueOHOI TMCHUNIMHBI U BUIBI y4eOHOH padoThl

Bua yueoHoi padoThI

Oo6vem uacos

Makcuma/ibHast yaeoHast Harpyska (Bcero) 447
O0s3aTe/IbHASI AYIMTOPHASI y4eOHAasi HArpy3Ka (Bcero) 298
IIpakTHyeckue 3aHATHS 159
B TOM YHCJI€:
KoHTtpoapHBIE pabOTHI 19
ITpaxTrueckue 3aganus npodecCHoHaNbHON HaNpaBICHHOCTH 42
CaMocTosiTe/IbHasi pa6oTa odyuaromerocs (Bcero) 149

B TOM YHUCJIC.

NOCTpOeHHE TpauKOB, NPaKTHUYECKas paboTa

pelieHrue 3ajad, YOpaXHEHWH, TPEHAXKEpOB, UCCIeNOBaHUEe (DYHKIUH,

MOJITOTOBKA CIPABOYHOM TaOIMIbl, KOHCIIEKTUPOBAHHE, TIOJATOTOBKA
COOOIICHUH, HAMUCAHNUE COYMHEHHMsI, COCTaBJIEHNE NCTOPHUYECKON CIIPABKU

NOJroToBKa pedepara

JuddepenurpoBanHslii 3a4eT B GopMe KOHTPOIBHOM pabOThI

Hmoeosas ammecmauusl 6 qbopme IK3AMeEeHAa




2.2. TemaTuyeckuii nian u cogep:xkanue yueonoi rucuuninnbl MATEMATHKA: anre6pa u Hauana MaTeMaTHYECKOr0 aHaJN3a,

TeoMeTpus
Haumenos
aHue Coaep:xanue y4eOHOro MaTepuasa, KOHTPOJIbHbIE H NPaKTHYecKHe PadoThl, Oo0bem OK. JIP | VpoBens ocBoenmsi
Pa3nesioB U | caMoCTOsITEJIbHAs padoTa 00yJaroImMXcsl. qacoB ! p
TeM
1 2 3 4 >
Marematuka B HayKe, TEXHUKE, 5KOHOMHUKE, HHOOPMALIMOHHBIX TEXHOJNOTUAX U 21 OK1.0K2
MPAKTHYECKOM NeATeNbHOCTH. 1lenu u 3a1a4u u3y4eHus: MaTEMAaTHKH IIPU OCBOCHUM 3 TIP2 7iP4
Beenenue | npodeccuii CII TIP14.JIP 2
aAMOCTOSITeJIbHAsI PA00Ta 00YYAKOIIUXCS © 1 15
Munu counHenre «MareMaThka u si»
. 1276 OKZ,0K4
Coaep:xxanue y4edOHOro MaTepuaJa; 18 JIPi4,
1 -
Lensle 1 paroHaNBHBIE YKCIa. JIeiCTBUTEBHBIC YHCIa. 2 1
2 TTpakTryeckas pabota « ApuGMeETHIECKHUE NEHCTBUS Hajl YMCIaMH PEIIEHUE 3a/ad 2 2
npodeccHoHaTbHON HAITPABJICHHOCTH»
3| TIpubmmkénuple Borumncnenus. CTanaapTHAs 3aIIMCh YKCIA. 2 2
T 1 ]_lr\m("rmupr‘wm\:‘nﬂﬁn"m «T—h:(nwnpnmp TNUATUYAHHRTY RuaueHuli BEIMYUH U
PeMa . 4| marnermuEacTedt RAYUCICHAN PEIICHNEe 3aa4 MPO(eCCHOHANBHOM 2 2
43BUTHC HaIpPaBJIEHHOCTH
HOHATHA O [T
YHCIIE. KowmrmiekcHele uncia. 1 2
6 IIpakTrueckas pabora «KoMmriekcHble Yncia U ACHCTBUS HaJl HUMI» 2
7 KontpoabHas padora Ne 1 «Pa3BuTne MOHATHS 0 YHCJIE». 1
aMoCTOsITe/IbHasi paboTa 00y4arouMXcs: 6
Pedepar «IIpubamxcHHble BhIUKCIeHUS. [IpUMEHEHNE CIIOKHBIX IPOLIEHTOB B 4
acueTax» 2
ucio 1A (coobiienue).
Tema 2. 34/17 OK4,
Kop, Conep:kaHue y4e0HOTr0 MaTepuaia 51 P14
CICIICHI 1 KopH# HaTypanbHON CTENIEHH U3 YHC/a U UX CBOUCTBA. CTENEeHH C
J'IOl“apI/I(bMLI PAlMOHAIBHBIMY TTOKARATETIMU  UX croiicTra Crenenu ¢ nelficTRUTE TRHBIMUA 4 2
: nokazatensamu. Cgolicmea cmenenu ¢ 0elCmeumeibHblM HOKA3ameeM.
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2| OcHOBHOE JTorapu(pMUUECKOe TOXKIAECTBO. JleCsITHYHBIC U HATypallbHbIC

norapudmsl. [IpaBuna gevictuii ¢ norapudmamu. [lepexoa K HOBOMY OCHOBaHHIO.

3 IIpeoOpazoBaHue parioHANBHBIX, HPPALMOHAIBHBIX CTEIICHHBIX, IOKa3aTEIbHBIX
u
Jorapu()MHUUECKUX BBIPAXKECHHUIH.

PAKTHYECKHE 3aHSTHS.
IIpeo6pazoBanne BeIpaKE€HHH, COAEPIKALINX PaIUKAIIBI.

Pemrenne nppanmoHanbHEIX YpaBHEHHH.

Haxoxenue 3HaueHunii creneHeil ¢ palroHaabHBIMU N10KA3aTESIMU.
IIpeoOpa3zoBanus BBIpKSHUH, COAEPKAILUX CTEIICHH.

Pemienue nokasaresbHbIX ypaBHEHHH.

Pemienue nokaszarenbHbIX HEPABEHCTB.

TIpumenenne cBOWCTB J0raprumMOB.

Ilepexon k HoBoMy ocHOBaHHIO IIpeoOpazoBaHye BBIPaKEHUA.
JlorapudmMupoBaHUe U MOTCHIMPOBAHUE BHIPAXKCHHUIL.

Haxoxnenue obnactu onpezenenus jorapupmudeckoit GpyHkuuu. CpaBHeHHE
norapudmoB.

Perienue norapuMuuecKux ypaBHEHHUH.

Pemrenue norapudmMuueckux ypaBHEeHUH 1 HEPaBEHCTB

Pemenue 3a1a4 npodeccnoHaNbHOM HAIPaBICHHOCTH.

G NRRRRRERRRE RN

KonTpoabHast padora 1o teme «Crenenu jorapu@mbsl 1 KOpHU».

CamocTosiTeJbHAsA pa0d0oTa 00y4aloIIMXCH:

Pemenne nppannoHalbHEIX YpaBHEHHN.»

Pemrenne moka3aTenbHbIX YpaBHEHHN 1 HEPABEHCTB.

[TpuMeps! MPOLIECCOB, OMUCHIBAEMBIX C HOMOILIBIO rPadUKOB MMOKA3aTeIBHON U
JorapuGMuYecKoit GyHKIHA (KOHCIIEKT)

[IpuMeHeHHue CBOWCTB JI0Tapu(MOB.

Pemrenne norapudMuyeckux ypaBHEHUI N HEPABEHCTB.

s
wwoiww]

Tema 3.
[Ipsmsbie u
IUIOCKOCTH
B
MIPOCTPAHCT
BE.

Coaep:xxanue y4yeOHOro MaTepuaa:

24/12
36

OK2,0K4
,OK5,JIP
5,

JIP14

1 BzanmHuoe PacnojioKCHUEC IABYX MTPSAMBIX B IIPOCTPAHCTBE. HapaJ'[HeJ'ILHOCTL
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psIMOH | TuIocKOocTH. [lapaniensHoCTh mIocKoCcTeH

[lepneHIUKYIAPHOCTH MIPSAMOI ¥ IIIOCKOCTH. [lepneHauKysIp 1 HaKJIOHHAs. YTOI
MEXAY MPSIMOU U IUIOCKOCTBIO. J[ByrpaHHBIN yroi. YTos Mexay INIOCKOCTSIMH.
[lepneHAMKYISIPHOCTD ABYX IUIOCKOCTEH.

T'eomerpuueckre npeoOpa3oBaHUs IPOCTPAHCTBA: TAPAILICIBHBIH IEPEHOC,
CHMMETPHSI OTHOCHTENBHO IIJIOCKOCTH.

TlapaynensHoe npoekTupoBanue. [110ujadb 0pmo2oHAIbHOU NPOEKYUU.
M300paxkeHne NpOCTPAHCTBEHHBIX (PUIYP.

PAKTHYECKHE 3AHATHS

HpaKTqucgcaﬂ pa60Ta Ha OIIpEeACIICHUE B3aUMHOI'0 PAaCIOJIOKEHUS TIPSIMBIX 1
TUIOCKOCTEU B IIPOCTPAHCTBE. .
HpaKTI/I‘IeCKa}I pa60Ta Ha NOCTPOCHUEC CCYCHUU B Ky6e, TIapajuIeJIeIiuIeaic u

€yroJIbHON MUpaMHue.

CIICHUC 3a1a4 110 TEME «Ha\paﬂl’[eﬂbHOCTL MPSAMBIX U TUIOCKOCTEMN».

[TapajiesnbHOCTb MIIOCKOCTEH.

Permenue 3ana4 o teme «IleprneHauKyIIPHOCTD MPSAMBIX H IUIOCKOCTEH».
Ilepnenaukynsp u naknonsas. Teopema 0 TpEx nepneHauKyspax Pemenue 3anaq.
Perenue 3a1a4 npo¢eccHOHATbHOM HATPBICHHOCTH.

KonTtpoJabHas pa6ota no teme «IIpsMbie 1 TUIOCKOCTH B TPOCTPAHCTBE»

CamocTosiTeJbHas padoTa 00y4alomuXcs

JKu3Hb 1 IeATENBHOCTD YIEHBIX-MATEMaTHKOB (COOOIIEHHE 1O BEIOODY
IapayuienpHOe MpoekTHpoBanye. Inommans OpTOroHaIbHON MPOESKIMH (KOHCIIEKT)
T'eomerpust EBxinna (pe¢e¥aT).

Pemene 3ana4 no teme: «Teopema o TpéX neprneHIUKyIIpax.

WWNARR [H IR RRRRE

Tema 4.
DIIEMEHTBI
KOMOHMHATO
pHKH

Coxaep:xaHne y4eGHOro MaTepuaja

1417
21

OK4,0K3
OK5,J]1P4

JIP14,J1P
15

1

OCHOBHBIE IOHATHSA KOMQMHaTopHKH. 3aaun Ha MOJICUET YUCIIA pa3MeIleHuH,
[IepeCTaHOBOK, coueTaHunid. PerieHne 3agay Ha nepe0op BapHaHTOB.

2

®opmysia 6unoma Herotona. CBoiicTBa OMHOMHUHAIBHBIX KOA((MUIINEHTOB.
Tpeyronpnuk Ilackans.

IIpakTHyecKne 3aHATHS
Pemenue 3ana4 Ha nepebop BapuanToB .PerieHne KOMOMHATOPHBIX 32134

ROy W
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Yucno opour. .dopmyna bunoma HeroToHa u Tpeyronsauk [lackass.
Perienne 3amau npodeccHOHaIbHON HAPABICHHOCTH

KonTpoabshast padoTa 1o TeMe «1eMeHTbl KOMOMHATOPUKU.

CamocTosiTeJbHasA pa00oTa 00y4aloLMXCs.
Pedepar «M3 uctopun KOMOMHATOPUKU».
Pemienre KoMOMHATOPHBIX 3a/1a4.

BN -

Tema 5.
Koopaunat
Bl
BEKTOPBI.

ConepixaHue y4eOHOro MaTepHalia

24/12
36

OK2,0K4
,OK5,JIP
14

IpssMoyrosbHast (IEKapTOBa) CHCTEMa KOOPIMHAT B IPOCTPAHCTBE.
Dopmyia paccTOSHUS MEXIY IBYMs TOUKaMu. Y paBHEeHUs chepbl, niockocmu u
NpAMOU.

BekTopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. ClI0KEHUE BEKTOPOB.
‘YMHOKeHHE BEeKTOpa Ha YKcio. Pa3noxeHune BeKTopa Mo HampaBiIeHUsIM. YTOI
Mex Iy 1ByMs Bektropamu. [Ipoexuus Bekropa Ha ock. KoopauHaTsl BeKTOpa.
CkaJsIpHOE IPOHM3BE/ICHIE BEKTOPOB.

PAKTHYECKOE 3aHATHE:
PaccrosiHue Mex 1y Toukam.
KoopnuHaTh! cepeiuHbl 0Tpe3Ka.
KoopauHaTh! B IPOCTPaHCTBE
Koopaunate BekTopa.

JlelicTBHs ¢ BEKTOpaMH

Ipocreiimue 3anauu B KOOpAUHATAX

CxkansipHoe NMpou3BeeHHEe BEKTOPOB. BeKTOpHOE ypaBHEHHE MPSIMO U TNIOCKOCTH.
Pemrenne 3a1a4 npodeccHOHATBHOW HATPABICHHOCTH

KOHTpOJ’lBHaﬂ paﬁoTa 110 TEME: ((KOOpI[I/IHaTLI " BEKTOPBI».

CamocTosiTeJbHAsi padoTa 00yuaroIuxcst
€KapTOBAa CHCTEMA KOOPIMHATHI B TIPOCTPAHCTBE (KOHCIEKT).
eepar «BekTopHOE 3a/1aHKE MPSIMBIX U IOCKOCTEH B TIPOCTPAHCTBE»
Pemenue 3agau no teme «JlefcTBUs HaJ BEKTOpaMID»

= =
W | P | whNRRRRERD

N

Tema 6.
OCHOBBI

Conep:kaHue y4e0HOr0 MaTepHuaa.

37/19
56

OK2,0K4
,OKS5,
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TPUTOHOME
TPUH.

JIP14

Tpuronomerpu4eckne popmyJibl YHCI0BOro aprymenTa. Paquannas
Mepa yrina. CHHYC, KOCHHYC, TAHT€HC U KOTaHreHc uncna. OCHOBHbIE
TPUTOHOMETPHUYECKHE TOXKIECTBA, (hOpMyIIbl puBeneHus. CHHYC, KOCUHYC U
TaHreHC CyMMBI U Pa3sHOCTH JBYX Yri0B. @opmyibl yasoeHHs. PopMyiibl

HOJIOBUHHOTIO yria.
IIpeoOpaszoBanus MPOCTEHIINX TPUTOHOMETPHIECKUX BBIPAKEHUH. DOpMyJIbI
npusejeHus. ['pag UKy TPUrOHOMETPUYECKUX HYHKIUH.

13

Tpuronomerpuuyeckue ypaBHeHus. [Ipocreiimme TpuronoMeTpuiaecKkre
2| YPaBHEHHUS. Pemrenne Tpuronomerpudeckux ypapHeHui. [Ipocreiimmue
TPUTOHOMETpHUECKHe HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPHYECKHE (PyHKLIUH.
ApKcHHYC, apKKOCHHYC, apKTaHT€HC.

PaKTHUYecKoe 3aHATHE
TlepeBoj rpasycHOit Mepbl B paiiaHHyIO U 00paTHO..

Beruncnenue 3HaueHUI OCHOBHBIX TPUTOHOMETPHUYCCKUX (QYHKIUH C paJnaHHOM
MepoH yria.

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX TOXIECTB

DopMyITEl IPUBEICHHS.

DopMyIIbl CI0KEHHUS, YABOCHHUS.

IIpeoOpazoBanue CyMMbl TPUTOHOMETPUUECKHUX (GyHKUHMI B IPOU3BEICHUE,
npeoOpazoBaHue IPOU3BEACHUS B CyMMY.

IIpeobpa3zoBaniie TPUTOHOMETPUICCKHX BBIPAKCHUI.

IocTpoenue rpag kOB TPUTOHOMETPUICCKHUX (YHKIHA.

Pemrenne mpocTeHImx TPUTOHOMETPUYECKUX YPABHCHHUH.

Penrenne npocTeHIIMX TPUTOHOMETPUYECKUX YPAaBHEHHH C TIOMOILBIO

peoOpa3oBaHUM.
PenieHre NpoCTEHINX TPUTOHOMETPUYECKUX HEpPaBEHCTB.

NRONRRRRRNR RS

KonTpoabshast padoTa 10 TeMe «OCHOBbI TPUTOHOMETPUU.
KonTpoJbHas padora no teme «Pelenre TPUroHOMETPHYECKHX ypaBHEHU
HEPaBEHCTBY.

CamocrosTenbHas padoTa 00y4aOIIUXCH.

IIpeoGpa3zoBaHue TPUTOHOMETPHUYECKUX BBIPAKEHHI (peleHne 3a1a4)
ITpeobpasoBanue rpaUKOB TPUTOHOMETPHUECKUX (DYHKIMI (KOHCIIEKT)
Pedepar «MatemaTrka B Moel mpodeccuu».

OCHOBHBIE THIIBl TPHTOHOMETPHIECKHX YPABHEHUN U HEPaBEHCTB (KOHCIIEKT)

woiwhlg Fe
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Pemenue TPUTOHOMETPUUCCKUX YPAaBHCHUU.

OKZ,0K4
C 30/14 '
oJep:kaHNe y4eOHOro MaTepualia 44 0K54,J'IP1
,
JIP4
1 [ ®ynkunuu. O6nacTs onpesie/ieHns U MHOKECTBO 3HAYCHUH; rpa(IB)MK (yHKIMY, 3
MOCTPOEHHE rpaduKoB £WKHHH, 3aJaHHBIX Pa3JIMYHBIMU COCOOAMHU.
CaoiicTBa pyHKIMHN. MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
2 | IeprHoAN4HOCTH. IIpoMexyTKH BO3pacTaHus 1 YOBIBAHHS, HAHOOIBIICE 4
HaMMEHbIIIee 3HAUCH U, TOYKU dKcTpeMyMa. [ paduueckas uHTEppeTanus.
[Tpumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B PEAIbHbIX NPOLECCaX U SIBICHHSX.
Ooparnbie pynknuu. O01acTs onpeeneHus U 00J1acTb 3HaUEHUN 00OpaTHON
3 | ¢pyHkIMH. l"pa%m( o0OpaTHO QyHKIMH. ApudMeTHYeCKHEe ONepAlUH HA/l 2
yHRIHsIMHA. Cr105kHast QYHKLUS (KOMITO3MIIUS).
Tema 7. 4 | CreneHHble, HOKa3aTeNbHbIE, JOrapH(OMUIECKUE U TPHTOHOMETPHUECKHUE 4
DyHKIMH, ¢yskiuu. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKIMU.
ng o IIpakTH4eckoe 3anaTHE 14
BOUCTBA M| Hay oz eHne 001acTH ONpee/IeHHst K 061acTH 3HAYCHUH QYHKITHH, 2
rpaduKH. " o % 1
ccienoBanue PyHKIUI Ha YETHOCTD U MIEPUOTUYHOCT.
HNccnenoBanue GyHKIMIT HA BO3pacTaHKe U yObIBaHHE. DKCTPEMYMBI. 2
HccnenoBanue QyHKIMA 1Mo rpaduky. 1
Hccnenosanve TMHEHHON 1 IPOOHO-THHEHHON QyHKIMI. 1
HccnenoBanme KBaapaTHIHOHN QyHKINN. 1
Toctpoenue rpagukoB 0OpaTHOM HYHKIHH. 1
Cummetpust QyHKIHIA U MpeoOpa3oBaHie UX TPaUKOB. 2
Pemenue 3a1a4 npodeccHoHaNbHOM HapaBIeHHOCTH 3
KountpoJbHas padoTa o teme «DyHKIUu». 1
JdnddepeHunpoBaHHblii 324€T B (hopMe KOHTPOJIbHOM padoThI. 2
CamocTosiTeJbHasi pa0oTa 00y4aroImMX 14
Caoiictsa ¢yHkimid. ITocrpoerue rpadukoB GyHKIHIA (pelieHne 3amay) 4
OGpaTHBIC TPUTOHOMETPHYCCKHIE QYHKINH (KOHCIIEKT). 3
PecﬁepaT «Pa3BuTHE MOHATUS HYHKIIHHY. 5
HenpepsiBHocTh QyHKIME (KOHCIIEKT) 2
OK5,0K4
B )
Tema 8. Conep:xaHne y4e0HOro MaTepHaJia: 391/515 JIP4
Mmuororpan JIP14
HUKH 1
ggggnme 1 | Muororpannuku. Bepumnsl, pebpa, rpaHi MHOTOTPaHHHUKA, pa3BepTKa. 2

Bemmykiiele MHOrorpaHHuks. Teopema Diinepa.
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l'lprMa. IIpamas n naxnonHas npusma. IlpaBunenas npusma. Ilapannenenunesn.

Ky6.

Mupamupa. [IpaBunbHas nupamuga. Y cedeHHnast nupamuaa. Terpasap.

CumMmeTpus B KyOe, B mapajuieenuiese, B Ipu3Me 1 IUpaMue.
Ceuenust Ky0a, IPU3MBI U TIPAMUJIBL.

ITpencTaBienus 0 NpaBMIILHBIX MHOTOTPaHHUKAX (TETPadap, KyO, OKTadp,
JOJIeKa’Ip U UKOCAdD).

T{uanHAp U KOHYC. YCEUEHHBIH KOHYC. OCHOBaHHE, BEICOTA, OOKOBaAs
MIOBEPXHOCTH, 00pasyromas, pa3BepTka. OceBble CEYCHUS U CEYEHMUS,
MapajlyiebHbIe OCHOBAHHUIO.

lap u cepa, ux ceuenns. KacarenpHas miockocTs K cdepe.

Oo0bem u ero uzmepenue. Murerpanshas Gpopmyna oobema

DopmyJibl 00beMa Ky0a, IPSIMOYTOJIBHOTO MapajUlelIenuie a, IPU3MBbI,
wunuHapa. GopMynel 00beMa nupamMubl 1 KoHyca, @opMysibl 00beMa Hapa u
IUTOLIA/ {1 OBEPXHOCTEW IIMIMHAPA M KOHYyca. DopMyIbl 00beMa Mapa u
TuIona i chepsl

1
0

Ioaodue Ten. OTHOLICHHE TUIOMIA/IEH NOBEPXHOCTEH U 00bEMOB 1OJOOHBIX Tell.

[ERN

IIpakTHYecKoe 3aHsTHE

Pemenne 3amau: «IIpu3ma miomanas HOBEPXHOCTH IPU3MBIL.»
Pemenune 3agau mo teme «I[Iupammma»

Pemenue 3agau no reme «YcedéHHas nupamMuIa».

Pemienue 3a1a4 o reme «LlumuHp».

Pemenne 3amau o reme «Konyc».

Pemenne 3agau mo teme «Ilap. Cc’gepa».

Pemrenue 3a1a4 Ha BBIYUCIICHUE O

'bEMOB IIPU3MBI U TIHPAMHUIBL.

Pemenue 3a1a4 Ha BbIMUCIEHHE 00BHEMOB IMIIMK/IPA, KOHYCA, Iapa».
Pemenue 3a1a4 npodeccHOHaIBHOM HANIPABIEHHOCTH.

KonTpoabunasi padota no reme «MHOrOrpaHHUKUY.

CamocTosTe1bHAasA padoTa 00y4arOIIMXCA:

BrmmonseHne mozeneit MEHOTOTPaHHHUKOB.

Pedepar «IIpaBunbHbIE M TIOTYNPABUIbHBIE MHOTOTPAHHHKIY .

Pemenue 3ana4 no remMe «MHOTOTPaHHUKU M UX IOBEPXHOCTU.
Pemenue 3ana4 no teme «Tena BpaleHusi U UX TOBEPXHOCTHY.

BRRWH N |UIRRNRRRRRT
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Tema 9.
Hauana
MareMaThy
€CKOTO
aHam3a.

Coaepxxanue y4eOHOro MaTepuasa;

48/24
72

OK4,0K5
, JIP14

TocienosarenbHocT. CriocoObI 3a/laHKsl U CBOKCTBA YMCIOBBIX
1. | mocnenoBatenbHOCTeN. beckoHeuHO yObIBaroIas reOMETpUUECKas IIPOrPeccHs
u ee cymMa. [ToHsATHE 0 HENPEPLIBHOCTH (DYHKITUH.

ITpon3Boanas. TTonsiTue 0 Npou3BOAHON PYHKIMH, €€ TEOMETPHUCCKUI 1
%mmecmﬁ CMBICII. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIUH.

POHM3BOJHBIC CyMMBI, Pa3HOCTH, YaCTHOTO, IPOM3BEIeHUL. [IpOn3BOaHBIE
OCHOBHBIX 3JIEMEHTAPHBIX (QyHKIHA. [IprMeHeHre NPOU3BOAHON K
HCCIIEA0BAHUIO (QYHKIMHA U TIOCTPOCHUIO IPaHKOB.

TIpuMepbI KCTIOIF30BaHMS TPON3BOIHOM /ISl HAXOXKIECHHS HAMITYIIIErO
CILICHHUA B prKﬂaﬂHle 3aaa4yax. BTOpaH npongBoleaﬂ, €€ T'COMET] l/I‘{eCKI/Ivﬁ u
3 HU3UYCCKUH CMBICII. le/lMeHeHl/le l'lpOI/IBBOlIHOI/I K UCCJICOBAHHUIO yHKLlI/II/I u
' | IOCTPOCHUIO rpa%mxos. HaX0XKAECHUE CKOPOCTHU IS IIPOIIeCcca, 3aIaHHOTO
(hopmynoii u rpadukom.

IlepBooOpa3nasi u MHTerpaj. Boraucienue neppoodpasHbiX. [Ipumenenune
4. | OTIPENETICHHOTO HHTErpana MUl HAXOXK/ICHHSI IUIOMIAIH KPHBOJIHMHEHHOM!

B (usuke v reomerprr.  ( IHTErpan u ero npuMeHeHHne

tpanenuu. ®opmyna Herorona — Jleitouuna. [Tpumeps! mpuMeHeHus HHTErpaia

al

IIpakTnyeckoe 3aHsiTHE:

Beruncnenue cyMmbl 6€CKOHEUHO yObIBAIOLIEH IeOMETPUUECKON IPOrpecCHu.
Beruucienye mpou3BoiHbIX.

Berrunciienne nepBooOpa3HbIX U HHTErpaia.

HccnenoBanne QyHKIMH ¢ TOMOIIBIO IIPOU3BOTHOM.

TIpumenenne npon3BogHo# :Penienue 3aga4 npodeccnoHanbHOM HapaBIeHHOCTH. .
YpaBHeHHUE KacaTesbHON K rpaduky GyHKIUH.

Beruucienue miomany KpUBOJIMHEHHON TpanenuH.

IIpuMenenue uHTerpana: Pemenue 3aga4 npohecCHoHaIbHOM HaPaBICHHOCTH.

KonTtpoabnas padora o teme «IIponsBonHass». .
KouTtpoabsHas padora no teme «[IpruMeHeHNE MTPOM3BOTHON»
KonrpouabHas padora no teme «IlepsoobpasHasi 1 MHTErpaj».

CamocrosaTenbHasn padoTa 00y4arOIIUXCS.

Hcropus qudpepeHnrnanbHOro ucunciaeHns (CoooimeHune)

Pemenue 3anau no teme: «I'eoMeTpUYECKUi CMBICI IPOU3BOTHOI».

Pewenue 3a1a4 no teme: [IpumeHenue npou3BOAHON K HCCIEIOBAHUIO (DyHKLIUH».
Pedepar «»Ilonstue nuddepeHimana 1 ero IpuIoKeHHL».

BrlunciaeHue miomaay KpUBOJIMHEHHON Tpalleliy ¢ IOMOIIBI0 HHTErpaa.

A E N NN IO TN NN D
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W3 cTOpHY MHTErpaabHOIO UCYUCIIEHHA (COODIIEHME)

Pedepar «HTErpat U ero NpHIOKESHHUS. 4
OK4,0K3
16/8 :
Conep:xaHue y4eOHOro MaTepHaJia 24 OKS5,
JIP4,J1P1
3,JIP14
DieMeHThI Teopun BeposiTHOCTel. CoObITHE, BEPOSATHOCTh COOBITHS, CIOXKEHUE U
1. | YMHOKeHHE BepositHocTel. [loHsTHE 0 He3aBHCUMOCTH cOObITHH. JlucKpeTHas 3
Tema 10. " | cnyualinasi BeMUMHA, 3aKOH €€ pacnpeesienus. UUCIoBble XapaKTePUCTHKH
OneMeHTsl JIMCKpeTHOU BenniuHEL. [loHsTHE 0 3aKOHE OOJIBIINX YUCEL.
TEOpHU =
BepgﬂTHOCT DneMeHTH MaTeMaTH4ecKoii cratuku. [IpeacrapieHne qaHHBIX (TaOIHLBL,
et u o | AMArpamme, rpaduKH), TeHepalbHas COBOKYITHOCTb, BBIOOPKA, CpeHEe 4
ygggglunq " | apudmeTnueckoe, mennana. [lonamue o 3a0auax MamemMamu4eckol CmamuKi.
CTATHKH. Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCMHbIX MEMOO08.
CamocTosiTe/IbHAs1 pa00Ta 00yYAIOIINXCS : 8
Pedepar «Cxembl bepHyIi MOBTOPHBIX UCIBITAHHIY. 21
Pedepar «Cpennue 3HaUCHNs U UX IPUMEHEHUE B CTATHCTUKE»
KonTpoJbHasi padoTa 1o Teopur BEpPOSTHOCTEH H MAaTEMAaTHIECKOH CTaTHKE. 1
IIpakTHyeckue 3aHATHS: 3
Pemenue 3ana4 npoeccnoHaNbHO HAPaBISHHOCTH C IPUMEHEHHEM 3
BEPOSITHOCTHBIX METOJIOB.
27/14 OK2,0K4
Conep:xanue y4eOHOro MaTepuaa. 41 ,OK5,
JIP14J1P2
Tema 11. T
YpaBHeHus PaBHOCHIIBHOCTB ypaBHEHHUI, HEPABCHCTB, CUCTEM. 2
u
HepaBEHCTB PamnionanbHbIe, UppAIOHATBHBIC, TOKA3aTEIbHBIC U TPUTOHOMETPUIECKHE
a 2 | ypaBHeHHs U cucTeMbl. OCHOBHEIE MPHEMBI HX PENICHUS (Pa3NoKEHIE Ha 4
' MHO)KI/)ITeJ'IPI, BBE/ICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA M TpapuuecKuit
METON).
3 | PanuonanbHbIe, MPpallMOHATIbHBIE, TIOKA3aTENIbHbIC U TPUTOHOMETPUIECKHE 3

HepaBeHCTBAa. OCHOBHBIC MPUEMBI UX pelieHus. Vcnoabp30BaHne CBOWCTB U
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ﬁ)a(%mcos (yHKLUH 1IpY peLIEHUN ypaBHEHUI U HEPABEHCTB. MeTO/l HHTEPBAJIOB.
300pakeHHe Ha KOOPAWHATHON IIOCKOCTH MHOXKECTBA PEIIEHUH ypaBHEHUH U
HEPABEHCTB C JIBYMsl IEPEMEHHBIMHU U UX CHUCTEM.

4 | IIprMCHCHIEC MAaTCMaTHYECKUX METOIOB JUISl PELICHHUS CO/ICPIKATCIBHBIX 3a1a4 U3
pasnu4HbIX 00sacTell HayKu ¥ NpakTHKU. MnTepnperamus pesysibraTa, yueT
peabHBIX OrpaHUYCHUH.

TIpakTHYeckoe 3aHsATHE

Pemenue panroHanbHbIX ypaBHEHHH U HEPABEHCTB

Pemenue MppalMoHanbHbIX YPABHEHUH U HEPABEHCTB U UX CHCTEM.
Pemenne noka3aTenbHbIX ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM.
Pewienue norapupMuyecKix ypaBHEHHI, HEPaBEHCTB M UX CHCTEM.
Pemennie TpUroHOMETpUUECKUX ypaBHEHUH U HEPABEHCTB.

MeTo1 MHTEPBAJIOB.

Pemienue 3aj1a4 npodecCHOHAIBHOM HANPABIEHHOCTH.

KonTposbHast padoTa 1o pelieHHI0 YpaBHeHHii, HePaBeHCTB, CHCTEM.

CamocrosTenbHasn padoTa 00y4a0IIUXCS.

OCHOBHBIE MTPUEMBI PELIIEHUS yPABHEHHH (KOHCIIEKT)
Pe$epaT «I;’pa(bnqecme peleHne ypaBHEHUH 1 HEPaBEHCTBY.
Peepar «YpaBHEHHs 1 HEPABEHCTBA C MAPaMETPOM».
PeiieHue ypaBHEHUI U CHCTEM YpaBHEHUIL.

= —
IS SN I ey ey ey S i

HUrorosas arrectanus B ¢popme 3K3aMeHa

Uroro:

2987149
447
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3. YCJIOBUS PEAJIM3ALIMU IIPOTPAMMbBI YYEBHOU JUCIUILINHBI

3.1. Tpe6oBaHNsA K MUHMMAJIBHOMY MATEePUATBHO-TEXHHYECKOMY 00ecredeHUI0
Peanu3zanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HAIM4Us yueOHOTo KaOuHeTa «MaTeMaTuka».

ObopynoBanue y4eOHOro KadbuHeTa:

[TocagouHbie MeCTa MO KOJUYECTBY 00YUAIOITUXCS;

Pabouee mecTo mpenogaBarerns;

YueOHO-HArIIAAHbIC MaTepuaibl (TaONHIbI, T€OMETPUYCCKHE Teja, MOJEIb KOOPAMHATHOMN
TUTOCKOCTH)

Texnuveckue cpeacTBa 00y4eHus

-TeneBuszop.

-Kommsrorep.

3.2 UndopmannonHoe obecrieueHUe peasu3anuu MporpaMmmbl
3.2.1. OcHoBHBIE TeYaTHBIE U3TAHUA
1. M. bammakoB «MartemaTtika», M. u3garensckuii eHTp «Axanemus» 2015 r.

3.2.2. OcHOBHBIE YJIeKTPOHHbIE U3aAHUS

1. M.M.bammakoB «MaremaTnka», M. U31aTeabCKuil HEHTP «AKaJeMUs» /-€  U3/1aHHe
2020 r.

3.2.3 JIonoJHUTEIbHbI€ HCTOYHHKH:
1. A.B. Iloropenos, « 'eomerpus» (10-11 kmacc), Mocksa, «IIpocsemmenue» 2009 r.

2. A.H. Koamoropos, « Anrebpa u Hadana ananusa» (10-11 kmacc), Mocksa,
«[Ipoceemenune», 2015 .

3. B.C. Kpamop, KM. Jlyary. «[loBTOpsieM M CHCTEMATH3HPyeM MIKOJIBHBIA  KypcC
TpuroHometpum». M., «[Ipocsemenue», 2012 r.

4. B.C. Kpamop, «IloBTopsieM M cucTeMaTu3upyeM IIKOJBHBIM Kypc reomeTpumn». M.,
«[Ipocsemenue», 2012 r.

5. E.M.PabunoBnu «MaremaTruka, 3aJa4d ¥ YIOPOKHEHHs Ha TOTOBBIX YepTekKax»
I'eometpus 10-11», MockBsa, «Mnekca», 2008

6. ITlon pemakuueit M.B. fAmenko Martemaruka EI'D 2020 M. «3K3AMEH» 2020 r.

7. Tlon penakuueit M.B. fAmenko.Martematuka EI'D 2021.M. «Dk3amen»

2021 r.
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
YUYEBHOU JUCITATIIIAHBI

KoHTpoJib U onleHKa pe3yabTaTOB OCBOEHUS TUCIUILIMHBI OCYILIECTBISETCS MpernogaBaTeieM B
MpoIIecCce MPOBEICHUS MPAKTUYECKUX 3aHATHH M KOHTPOJIBHBIX pa0dOT, TECTHPOBAHMS, a TaKkKe
BBITIOJTHEHHS OOYUJaIOIMMCSl MHANBUTyaIbHBIX 3aJJaHUH, TPOCKTOB, NCCIIEIOBaHUI.

Copepxanue o0yueHus XapakTeprucTuka OCHOBHBIX BHJIOB
JeSITeIbHOCTH 00y4atorierocs (Ha
YPOBHE y4COHBIX JICHCTBHIA)

BBEJIEHUVE

Beenenune ] O3HaKOMJIEHHE C POJIBIO

MaTE€MAaTHKHU B HayKe, TEXHHKE,
HKOHOMHUKE, HH(POPMAITHOHHBIX
TEXHOJIOTUSX U ITPAKTUYECKON

JACATCIIbHOCTHU.

] O3HaKkoOMJIEHUE C LIEJIAMH U
3a/layaMi U3y4eHUs MAaTEMAaTUKU IPU
ocBoenuu npodeccuii CI10 u

crenuanbpaoctent CIIO.

AJITEBPA

PaspuTue nonsTus 0 Hucie -BBInoHATE apuMETHIECKHE

JCHCTBHUS HaJl YMCIAMH, COUETast yCTHBIC U
MUCHbMEHHBIE TIPUEMBI;

-HaxOJWTh MPUOITHKCHHBIC

3HAYCHUS BEJIMUMH U TIOTPEITHOCTH
BbIUUCIICHU# (a0COJIIOTHAS U OTHOCUTEIIbHAS);
CpaBHUBATh YUCIIOBbBIC

BBIPaKCHUS,

-HaxOJIMTh OIINOKH B

npeoOpa30BaHUSAX M BIYMCICHUSIX
(OTHOCHTCS KO BCEM MYHKTaM

IPOTrPaMMBl).

Koprwu, crenenn, orapudmer -O3HAKOMHTBCS C TIOHATHEM KOPHS

n-u CTENEHH, CBOMCTBAMU PAJIMKAJIOB U C
IIpaBUJIAMU CPaBHEHHEM KOPHEil.
-QOopMyIMpPOBATH ONPEACIICHUE

KOpHS U CBOMCTBA KOpHEW. BerunciiaAts u

CPaBHUBATH KOPHH, JEJIATh IPUKUIKY

3Ha4yeHus1 kKopHs. [IpeoOpa3zoBbIBaTh
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YHCIIOBBIC U OYKBEHHBIE BBIPKCHHUS,
cojiepKalline paguKaibl.

-BrimonssTh pacueTtsl mo Gpopmynam,
COJIepKAallUM PaJIUKAJIbI,

OCYILIECTBJISIS1 HEOOXO0JMMbIE TIOJICTAHOBKHU
1 ipeoOpa3oBaHMsL.

-Onpenensitb paBHOCUIIBHOCTD
BBIpXEHUI C pagukaiaMu. Pemate
HppAIMOHAJIBHBIE YPAaBHEHUS.
-O3HaKOMUTHCS C TIOHSTUEM CTETIEHU

C IEUCTBUTEIHHBIM ITOKA3aTEJIEM.
-HaxoauTh 3HaU€HUSs CTEIICHH,
UCIIOJIB3YS TIPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPEICTBA
-3anuchiBaTh KOPEHb M-I CTENEHU B

BUJIE CTETICHHU C IPOOHBIM MOKa3aTelneM U
Ha000pOT.

-@opmMynrMpoBaTH CBOMCTBA

cTeneHeil. Beranciars crenenu ¢
parMoHAIBHBIM TTOKa3aTeNIeM, JIeTaTh
MIPUKUJIKY 3HAUYCHUS CTCTICHH, CPAaBHUBATh

CTCIICHU.

-IIpeoOpa3oBBIBATH YHCIIOBHIE U
OyKBEHHBIC BBIPOKEHUS, COJEpIKAIINE
CTEICHH, IPUMEHSIS CBOKCTBA. Pemarh

MOKa3aTCJIbHbIC YPABHCHUS.

-O3HaKOMUTECS C IMPUMCHCHUCM

KOpHeﬁ U CTeNeHeln IIpU BBIYUCIICHUU
CpCaAHux, MMpu ACJICHUH OTPE3Ka B
«30JIOTOM CceueHumu». PemniaTn IMPUKITIaIHBIC

3aJa4y Ha «CJIOKHBIC IIPOLUCHTHI.

[IpeobpazoBanue
anredpanvecKuXx BbIpaXKeHHUH

-BrinonusaTs npeoOpa3oBaHus
BBIpAKCHUH, MPUMEHSISI POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIICHEU U

Jorapu¢moB. Onpenenars
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00J1aCTh JIOMyCTUMBIX
3HAYEHHH JIOTapU(PMHYECKOTO BBIPAKCHUSI.

Pemmats norapudmuueckrue ypaBHEHUS.

OCHOBbI TPUTTOHOMETPHH

OCHOBHBIE NOHATUI

m  V3yuuTh paguaHHbIid METON
WU3MEPEHUS YIJIOB BPAILIEHUS M UX CBS3b
¢ TpaxycHoi Mepoit. M300pakaTs yrisl
BpaIlleHNs HA OKPY>KHOCTHU, COOTHOCHUTH
BEJIMYMHY YTJIa C €r0 PACIIOJIOKECHUEM.

[ DopMynHpOBATH ONIPEACTICHUS
TPUTOHOMETPHUYECKUX (PYHKIIUI JIst
yTHOB HOBOpOTa n 1Jisa OCTpLIX YTJ'IOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U

0OBACHATH UX B3aUMOCBSI3b.

OCHOBHEBIE
TPUTOHOMETPUIECCKHE
TOXIECTBa

m [IpyMeHSITH OCHOBHBIE
TPUTOHOMETPHUCCKHE TOXKSCTBA JIJIS
BBIYHCIICHUS 3HAYCHUI TPUTOHOMETPUYCCKUX
(GYHKIWHA 110 OTHOU

U3 HUX.

[IpeobpazoBanms MpOCTEHIITIX
TPUTOHOMETPHUUECKUX
BBIpaKEHUIN

-M3yunTh OCHOBHBIE (POPMYIIBI
TPUTOHOMETPHH: POPMYIIBI CIIOKEHHUS,
YZBOEHUS, IPE0Opa30BaHUsl CyMMBbI
TPUTOHOMETPHUECKUX (PYHKIUN B
IIPOU3BEICHUE U ITIPOU3BEIICHUS B CYMMY U
IIPUMEHSATH [IPU BEIYMCIICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOLIEHUS €ro.

-O3HaKOMUTBCS CO CBOMCTBAMM CUMMETPUHU
TOYEK Ha EAMHUYHON OKPYKHOCTH U
IIPUMEHSATH UX NI BBIBOJA

dbopmyn npuBeACHUS

[IpocTeiime TpPUroHOMETPUIECKUE
YPaBHEHUS U HepaseHcmea

] Pemats no ¢popmynam u mno
TPUTOHOMETPUUECKOMY KPYTy
IPOCTENIINE TPUTOHOMETPUYECKUE
YpaBHEHUH.

[ ] [TpumeHsITh 00IIMEe METOIBI
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pelIeHus: ypaBHEHU (pUBeIeHHE K
JMHEUHOMY, KBaJpPaTHOMY, METO]
pa3NoKeHUs: Ha MHOYKUTEIH, 3aMEHbI
MePEMEHHOM) NIPU perIeHUH
TPUTOHOMETPUYECKUX YPaBHEHHH.

[ OTtMmeyaTh Ha Kpyre perieHus
IIPOCTEUIINX TPUTOHOMETPUYECKUX

HEpPABEHCTB.

ApkcuHyC, ApPKKOCHHYC, ApKTaHI€HC

quciia

| O3HAaKOMHUTLCS C ITIOHSATHEM

00OpaTHBIX TPUTOHOMETPHUYECKHIX
GbyHKIHH,

[ W3yuuts onpenencHust apkCUHYCa,
apKKOCHHYCa, apKTaHT'€HCa YNCIIa,
bopMynUpOBaTh UX, U300paKATh HA
€IMHUYHOM OKPY>KHOCTH, IPUMEHSATH IPH

pEIIeHUN ypaBHEHUH.

OYHKINH, UX CBO

VMCTBA U TPA®UKU

OyHKIWH.
[TonsiTHe 0 HEMPEPHIBHOCTH (PYHKIIUN

] O3HaKOMHTBCS C MOHITHEM

MepEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN

MEX]Ty TIepEMEHHBIMH.

] O3HaKOMHTHCS C TOHIATHEM

rpaduka, onpeaensTh NPUHAIEKHOCTD

Touku rpaduky ¢pynkuuu. [lo popmyne

IIPOCTEUIEH 3aBUCUMOCTH OIIPEIEIISTh

BU/J ee rpaduka. Beipaxars o ¢popmyie

OJIHy IIEPEMEHHYIO Yepe3 ApyTue
O3HaKOMUTKCH € OIpeiesieHueM (PyHKIMH,

¢dbopmynupoBats ero. Haxonuts

006nacTh onpeeneHus u o01acTh

3HaueHUM QYHKIINH.

CaoiicTBa (QyHKINH.
I'padmueckast uHTEpIpETALUS.
[Tpumepb! PyHKIMOHAIBHBIX
3aBUCUMOCTEN B PEAIIBHBIX
Ipoueccax v sIBJICHUSIX

] O3HAaKOMUTBCA C MPUMEpPaMHU
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
peaIbHBIX IIPOLEccaxX U3 CMEXKHBIX

JUCHUIIINH.

| O3HaKOMUTECS C J0Ka3aTCIIbHBIMU
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paccyKJIeHUSIMU HEKOTOPBIX CBOMCTB
TUHENHON U KBapaTUIHON QYHKITHIHA,
MPOBOJIUTH UCCIIEOBAHUE JIMHEHHOM,
KYCOYHO-JTMHEHHOM, TpOOHO - TMHEHHOM
1 KBaJpaTUYHON (YHKITUH, CTPOUTH UX
rpaduku. CTpOUTH U YUTATh TpaduKu
¢byukuil. UccnenoBath QyHKIMH.

] CocraBnsaTh BUA QPyHKIUH 110
JTAHHOMY YCJIOBHIO, PEIIaTh 3aJa4i Ha
KCTPEMYM.

] BrinonHATh npeobpazoBaHus

rpaduka QyHKIUH.

Ob6patHble QyHKIMH

] W3yuuth nousmue ob6pammuoii
@yHKyuu, oTIpeIeNATh BUI U CIMpoumy
epagux obpamuou GyHKyuU, HAX00UMsb ee
obnacmu onpedenenus u 001acmo
snHauenutl. [I]puMeHATh CBOMCTBA (DYHKIINUH
NIPH UCCIICOBAaHUH YPAaBHEHUH U MIPH

pEeIIeHnH 3a7]au Ha IKCTPEMYM.

| O3HaKOMHUTKCS C TTOHITHEM

CIIOKHOU (QYHKITUH.

CreneHHble, IOKa3aTeIbHBIE,
JorapupMUUECKUe U
TPUTOHOMETPHUUYECKHE (DYHKIIHU.
OOpaTHbIE TPUTOHOMETPUUYECKUE

byHKITIN

] Beraucnares 3HaueHus pyHKINH 110
3HA4YeHUIO aprymenTa. OnpenensiTh
MOJIOKEHUE TOYKU Ha rpaduKe 1o ee
KOOpAWHATaM U Ha00OopoT.

[ Hcnonb30BaTh CBOWCTBA (PYHKIIHIA
JUIsSl CPaBHEHUS 3HAYCHUN CTereHel u
J0rapuQmoB.

] Ctpoutb rpaduku CTEIIEHHBIX U

sorapuMuIeckux QyHKITUH.
]

] Pemate nokasarenbHble U
norapuMUIECKUE YpaBHECHUS U
HEPaBEHCTBA 110 U3BECTHBIM AJITOPUTMAaM.
] O3HAKOMHUTBHCA C IOHATHEM
HETPEPHIBHON MEPUOTUIECKON (HYyHKIINH,
(dbopMynupoBaTh CBOHCTBA CUHYCA U

KOCHHYCA, CTPOUTD UX TpapHKH.
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[ O3HaKOMUTBCS C MOHATHEM
rapMOHUYECKHUX KOJIEOaHUI U TpUMepaMu
TrapMOHUYECKHUX KOJIEOaHMH ISl OMUCAHUS
MIPOLIECCOB B (PM3UKE U APYTUX 00JIACTIX
3HaHUS.

] O3HaKOMUTBCS C MOHATHEM
Pa3pbIBHOM NEPHOINYECKON (QYHKITUH,
(dbopMyIHpOBaTH CBOMCTBA TAHTEHCA U

KOTaHI'€HCa, CTPOUTh UX IpapuKu.

[ [TpumensTh cBOMCTBA QYHKIMIA IS
CpaBHEHMS 3HAYEHU I

TPUTOHOMETPHUYECKUX (QYHKLIUH, IS
peLIeHUs] TPUTOHOMETPUYECKUX

YPaBHEHUM.

] Crpoutsb rpaduku oOpaTHBIX
TPUTOHOMETPHYECKUX PYHKIHH U
OIIPEIETATh 10 rpadiKaM UX CBOICTBA.
] BemmonusTe mpeodpazoBanue

rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocnenoBarensHOCTH

[ O3HAKOMUTHCS C IOHATHEM
YHCJIOBOM MOCIEA0BATEILHOCTH,
croco0amMu ee 3aaHusl, BLIYMCIEHUSIMH €€
YJICHOB.

[ | O3HAKOMHTBCS C ITOHSATHEM
mpeJiena mocie0BaTeIbHOCTH.

[ | O3HaKOMUTHCS C BEIYHCICHHEM
CYMMBI OECKOHEYHOTO YHCIIOBOTO Psijia Ha
MPUMEPE BBIYUCICHUS CYMMBI
OECKOHEYHO YOBIBAIOIICH
TCOMETPUUYECKOU MTPOTPECCHH.

Pemate 3amaun Ha mpuUMEHEHNE
(bOpMyJITBI CYMMBI OECKOHEYHO

yObIBaroIe reoMeTpUIECKON MPOrpeccu.

IIponsBoaHas U ee MpUMEHEHUE

B O3HAaKOMHUTHCS C IIOHATHEM
MPOU3BOJHOM.
m U3yuuts u popmynupoBath ee

MEXaHUYECKUU U TEOMETPUYECKHUM CMBICII,
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W3YYUTh aJTOPUTM BbIYMCIICHUS
IIPOU3BOIHOM HA IPUMEPE BHIYMCIICHUS
MT'HOBEHHOI CKOPOCTHU U YTIIOBOTO
kod(dureHTa kacareaIbHOM.

m CocCTaBisATh ypaBHEHHE
KacaTelbHOI B 00IIEM BHUJIE.

® Brryuuts npasuna
nuddepennmpoBanms, TaOIUILy
IIPOU3BOJIHBIX 3JIEMEHTAPHBIX (YHKIUH,
OPUMEHSTH U Qg depeHnrnpoBaHus
(GYHKIMH, 1151 COCTaBJICHUS YpaBHEHUS
KACaTeJIbHOMN.

B 3y4uTh TEOPEMBI O CBSI3U CBOWCTB
(GYHKLIMHU ¥ IPOU3BOJHOM,
dbopMynupoBath ux.

m [IpoBOIUTH C MOMOIIBIO
MIPOU3BOJIHOM HccieoBaHue PYHKIINH,
3aIaHHON (POpMYJIOi.

B YCTaHaBIMBATh CBS3b CBOWCTB
(GYHKIIMH U TPOU3BOIHOM M0 UX
rpadukam.

m [IpuMeHITh NPON3BOIHYIO IS
pelIeHns 3a/1a4 Ha HaX0X/IeHNE
HanOOJIBIIETO, HAMMEHBIIIETO 3HAUCHHS U

Ha HaX0>KJIEHUE IKCTpEMyMa.

[TepBooOpa3Has U MHTETpa

] O3HaKOMUTHCS C MOHATHEM
WHTETpaia u NepBooOpa3zHOi.

] N3yuuTh npaBuia BEIYUCICHUS
nepBooOpas3Hoit u Teopemy HproToHa-
JletiOHULIA.

] Pemate 3a1aun Ha CBA3b
MepBOOOPA3HON U €€ C POU3BOIHOM, Ha
BBIYUCIICHUE TIEPBOOOPA3HON JIJIs JAHHOU
(GYHKINN.

] Pemare 3amaun Ha NOpUMEHEHHE
WHTETpaa JUIS BBIYHCICHUS (U3HUCCKUX

BEJIMYMH U ITUIOMIAJEH.

YPABHEHUA 1 HEPABEHCTBA
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YpaBHEHHUS U CUCTEMBI YPAaBHEHUM.
HepaBeHcTBa U CUCTEMBI HEPABEHCTB €
JBYMsI IIEPEMEHHBIMH.

] O3HaKOMUTBCA € IPOCTEUILINMU
CBEJICHUSIMH O KOPHSIX alre0pandeckux
YPaBHEHHUH, C OHATUSAMH UCCIIEAOBAHUS
YpaBHEHUH U CUCTEM YpaBHEHHUI.

] N3y4nTh TEOPUIO PaBHOCHIBHOCTHU
ypaBHEHUH U ee npuMmeHeHue. [loBToputs
3aMUCh PEIIeHUs! CTaHIapPTHBIX
YpaBHEHUH, TpUEMBI IpeoOpa3oBaHus
YpaBHEHHUH I CBECHUS K
CTaHJIAPTHOMY YPaBHEHUIO.

[ ] PemaTe paunoHanbHbie,
UppaLMOHAIIbHBIE, IOKA3aTENIbHbIE U
TPUTOHOMETPUUECKUE YPABHEHUS U
CUCTEMBI.

[ Hcnonb30BaTh CBONCTBA U TpauKu
GYHKIMHA 715 pelieHus ypaBHEHU.
[ToBTOPUTH OCHOBHBIE IPUEMBI PELLICHHUS
CHCTEM.

] Pemare ypaBHeHUs1, IpUMEHss BCe
npueMbl (pa3iokeHHe Ha MHOXKHTEIH,
BBE/ICHNE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rpa)MuecKuil METO).

[ Pewrate cucremsl ypaBHEHMI,
MIPUMEHSS pa3IHYHbIE CTIOCOOBI.
O3HaKOMHTHCS C OOLIMMH BOIIPOCAMHU
pELIEHNs HEPAaBEHCTB U UCIIOJIb30BaHUS
CBOMCTB U rpaukoB HyHKIUH NpU
pEILIEHNN HEPABEHCTB.

] Pemats HepaBeHCTBa U CUCTEMBI
HEPaBEHCTB, IPUMEHSS Pa3IMUHbIe CIIOCOOBI.
] [IpumensaTh MaTeMaTH4YECKHE

METOJIBI [UIsl PELICHUS CONEPIKATEIbHBIX
3a/1a4 U3 pa3IM4HbIX 00JacTei HayKHu U
npakTuku. MHTepnpernpoBath
pe3yJabTaThl, YYUTHIBATH pEaJIbHbIE

OrpaHUYECHUS.

BJIEMEHTbHI KOMBUHATOPUKH, TEOPYM BEPOSITHOCTEN U

CTATUCTHUKHU
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OCHOBHbIE IOHATUS
KOMOHMHATOPHUKH

N3yunTh npaBmiia KOMOMHATOPUKU U
OPUMEHSATH [P PELICHUH KOMOMHATOPHBIX
3ajad.

] Pemate koMOMHATOpHBIE 331241
METOJI0M Iiepedopa 1 MO MpaBUITy
YMHOXEHHS.

] O3HAKOMUTBHCA C TOHATUAMU
KOMOMHATOPHUKU: pa3MELEHUSIMH,
COUYETAHUSIMU U [IEPECTAaHOBKAMHU U
(dbopMynaMu sl KX BBIYHCIICHHUS.

] OOBACHATH U IPUMEHSTH (POPMYJIBI
JUIsL BBIYMCIIEHUS Pa3MELEHUH,
IIEPECTAHOBOK U COUYETAHUI NPU PELICHUU
3ajad.

] O3znakomuThes ¢ 6uHOMOM HbroTOHA
u TpeyronbHuKoM Ilackas.

] Pemrate npakTuyeckue 3a1auu ¢
UCIOJIb30BAHUEM MOHITUN U MTPABUI

KOMOWHATOPHUKH.

DNEeMEHTHI TEOPUU
BEPOSITHOCTEMN

[ N3y4unTh KI1acCU4ECKOE ONPEIEICHUE
BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTH,
TEOPEMY O CyMME BEPOSITHOCTEM.

] Paccmotpers npuMepbl BBIYMCICHUS
BEpOSITHOCTEN. Pemars 3anaun Ha

BBIYHCIICHHUC BepOHTHOCTef/'I COOBITHIA.

[TpencraBieHne JaHHBIX
(TabauIIbl, TMarpamMmsl,

| O3HaKOMUTHCH C MMpeaACTaBJICHUCM

YUCJIOBBIX TAHHBIX U UX XAPAKTCPHUCTUKAMMU.

rpadukn) [ Perath nmpakTuyeckue 3a1adu Ha
00pabOTKy YHCIIOBBIX TAHHBIX, BEIUUCIICHUE
UX XapAKTEPUCTHUK.
T'EOMETPUS

IIpsiMBIE M TUIOCKOCTH B
IIPOCTPAHCTBE

] @opMyIHpOBATH U PUBOJUTH
JIOKa3aTeJIbCTBA IPU3HAKOB B3AUMHOIO
PaCIOJIOKEHUS IPSAMBIX U IIIOCKOCTEM.

Pacno3naBarh Ha YCPTCIKAax U MOJACIIAX
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pa3JIMYHBIC CIIydad B3aUMHOIO
PaCIIOJIOKEHUS IIPSAMBIX U IIIIOCKOCTEH,
apryMEHTUPOBATH CBOM CYKJEHUS.

] DopMynMpOBaTh ONPENEICHHUS,
IIPU3HAKU U CBOMCTBA MApAJIJICIBHBIX U
NEPIEHIUKYIAPHBIX IUNIOCKOCTEH,
JIBYTPaHHBIX U JINHEWHBIX YTJIOB.

BBINOIHATE TOCTPOEHUS YIJIOB MEXIY

MPSAMBIMH, TIPSIMOU U IIJIOCKOCTBIO, MEXKIY

IUIOCKOCTSIMU IO OIIMCAHHIO U PaCliO3HABATh

UX Ha MOJIEJISIX.

] IIpuMeHATH IPU3HAKU U CBOMCTBA
PacCIIOJIOKEHUS PSAMBIX U INIOCKOCTEN IpU
peueHnu 3agay. M3006paxars Ha pUCYHKAX U
KOHCTPYHPOBATh Ha MOJEIIAX
NEPIECHIUKYJISAPBl U HAKIIOHHBIE K
IUIOCKOCTH, NpsIMBIE, TapaJuIeIbHbIE
IJIOCKOCTH, YIJIbl MEXKIY NPAMOMN U
IUIOCKOCTBIO U 000CHOBBIBATh IOCTPOCHHUE.

] Pemate 3a1aun Ha BIYKCIICHNE
reoMeTpuyYecKux BennyuH. ONuchIBaTh
paccTosiHue OT TOYKH A0 IJIOCKOCTH, OT
MNPSAMOU A0 TIIOCKOCTH, MEXIY
IIJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMHU
IPSIMBIMU, MEX]y IPOU3BOJIbHBIMU
¢urypamu B mpoCTpaHCTBE.

] ®opMynMpOBaTh U T10Ka3bIBAaTh
OCHOBHBIE TEOPEMBI O PACCTOSHUAX
(TeopeMbI CyIIeCTBOBaHHMS, CBOWCTBA).

] N300pakaTh Ha yepTexax U MOJIENIAX
paccTosiHUSA U 000CHOBBIBATH CBOU CY)KJEHHS.
Omnpenenars U BEIYACIATH
paccTosiHus B rpoctpaHcTse. [IpuMenaTs
(GbopMyJIbl U TEOPEMBI IIJIAHUMETPUU JIJIS

penieHus 3aiay.

] O3HaKOMHUTHCS C IOHATUEM
MapajuieIbHOTO TPOSKTUPOBAHUS U €T0
cBoiicTBaMu. Dopmyauposams meopemy o
na0Waodu OpMoO20HAILHOU NPOEKYUU
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MHO20Y20/IbHUKA.
[TpuMeHsITh TeOpHIo st 000CHOBAHUS
MMOCTPOEHUN M BBIYHCIICHUM.
AprymeHTUpOBaTh CBOU CYXKICHUS O
B3aMHOM PacCIOJIOKEHUHU

MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKu

] OnuceIBaTh U XapaKTepU30BaTh
pa3IUYHbBIC BUIBI MHOTOTPAHHUKOB,
MEePEUUCIIATh UX DJIEMEHTHI U CBOMCTBA.
N300paxaTh MHOTOI'PaHHUKH U

BBITIOJIHATH IOCTPOCHUS HA N300pKEHUSIX U
Ha MOJICJISIX MHOTOT PAaHHHUKOB.

BbruucniaTe TMHEWHBIC JIEMEHTHI U

VIJIBI B IPOCTPAHCTBEHHBIX KOH(UTYPALIHSIX,
apryMEHTUPOBATH CBOM CYKICHUSI.
XapakTepu3oBaTh U U300paxarh

CEUCHUS, PA3BEPMKU MHO20CPAHHUKOS,
BBIYHCIIATH IIOIIA N TOBEPXHOCTEH.
CtpouTh pocTeime ceueHus Kyoa,
npu3Msl, nupamuabl. [IpumMeHsITs QakTsl U
CBEJICHUS 13 TNIAHUMETPHUH.

O3HAaKOMHUTBCS C BUJIAMH CHUMMETPHI B
IIpOCTpaHCcTBE, (POPMYyIUPOBAThH

OIIpPENICIICHUS U CBOMCTBA. XapaKTepU30BaTh

CUMMCTPUHU TCJ BpallICHUA U MHOTOT'PAHHUKOB.

IIpuMeHATH CBOMCTBA CUMMETPHUH IIPU
pelIeHUH 3a1a4.

Hcnoab3oBath npuoOpeTeHHbIE

3HAHMS VISl NCCIIEIOBAHUS U
MOJEIMPOBAHUS HECIIOKHBIX 3a/1a4.

] N300paxaTh OCHOBHBIE
MHOTOTPAaHHUKU U BBIIIOJIHATH PUCYHKH I10

YCJIO0BHUAM 3a1ad.

Tena 1 MOBEpXHOCTH BpaleHUS

O3HaKOMHTLCS C BHUAAMMU TEII

BpaieHus, GopMyIupoBaTh UX
ONIPEACIICHUS U CBOMCTBA.

@opMyJIMPOBATH TEOPEMBI O CEUEHHH IIapa

IJIOCKOCTBIO M O IIJIOCKOCTH, KacaTelIbHOM K

cepe.




XapakTepu3oBaTh U U300pakaTh Tena
BpAILICHMs], UX Pa3BEPTKHU, CEUCHUS.

Pemate 3a1aun Ha mocTpoeHue

CEYEHMI1, Ha BBIYUCIICHUE JJINH, PACCTOSHUH,
yIJ10B, miomaaei. IIpoBoauTes goka3zarenbHbIe
paccyKJIeHus MpU PELICHUH 3a4a4.

[ IIpuMeHsTH CBOMCTBA CHMMETPHUH
IIpH pelIeHnH 3a]iad Ha Tella BpallleHus, Ha
KOMOUMHAIUIO TEJl.

] N300pakaTh OCHOBHBIC KPYTJIIbIC
T€Ja U BBIIOJHATH PUCYHOK I10 YCIIOBHIO

3aJa4u.

I/I3MCpCHI/I${ B ICOMCTPUHA

O3HAaKOMUTHCS C IOHATUSMU TUIOMIATN U
00beMa, aKCHOMaMH U CBOHCTBaMH.

] Penrate 3a7aun Ha BBIYHCIICHHE
TUTOIIAJICH TUIOCKUX (QUTYD, TPUMECHSIS
COOTBETCTBYIOIIHE POPMYJIBI U (haKTHI U3
IIaHUMETPUH.

| I/ISy‘II/ITI) TCOPEMBI O BEIYUCIICHUA
00BEMOB MPOCTPAHCTBEHHBIX TEJ, peIaTh
3a/lauy Ha IpUMEHeHue GopMy

BBIUMCIIEHUS 0OBEMOB.

] N3yauthb GOpMyIBI 17151 BEIYUCIICHUS
IIJIOIIAIeH TOBEPXHOCTEW MHOTOIPAHHUKOB U
Ten BpaueHus. O3HaKOMUTBCS C METOJIOM

BBIYUCJICHUS TUIOIAAN IMTOBEPXHOCTU C(I)epLI.

| Pemarts 3a7aun Ha BEIYHUCIICHUE
nﬂomaz[eﬁ MOBCPXHOCTH ITPOCTPAHCTBCHHBIX

TECII.

KoopauHaTel 1 BEKTOpBI

] O3HaKOMHTBCA € IOHATHEM BEKTODA.
N3yunTh nekapToBy CUCTEMY KOOPAMHAT B
IIPOCTPAHCTBE, CTPOUTH 110 33a/IaHHBIM
KOOPAMHATAM TOYKHU U IIJIOCKOCTH, HAXOIUTh
KOOPJHMHATHI TOYEK.

] HaxonuThs ypaBHEHUS OKPYKHOCTH,

cdepsl, IOCKOCTU. BBIUUCIATH paccTOsHUS
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MEXK1Y TOUKAMM.
N3yunts CBOKCTBA BEKTOPHBIX

BEJIMYUH, IPABUIIA PA3JI0KEHHS] BEKTOPOB B
TPEXMEPHOM MIPOCTPAHCTBE, NIPaBUIIA
HaxO0KJEHUS KOOPAUHAT BEKTOPA B
MPOCTPAHCTBE, MpaBUJia AEHCTBUH C
BEKTOpaMH, 3aJaHHBIMH KOOPJIMHATAMM.

] [IpuMeHATHh TEOPUIO TPU PELICHUN
3a7a4 Ha ICUCTBHS ¢ BeKTOpamu. M3yuuThb
CKAJISIPHOE MPOU3BEICHUE BEKTOPOB,
BEKTOPHOE YPaBHEHHE NPSIMOM U IJIOCKOCTH.
[IpuMmeHnATHh TEOPHUIO NTPU PELIEHUH 3a7a4 HA
JICHCTBUS C BEKTOPAMM, HA KOOPAUHATHBIN
METO/I, Ha IPUMEHEHNE BEKTOPOB IS
BBIUHCIICHUS BEJIMYMH YTJIOB U PACCTOSIHUM.
] O3HaKOMUTBCS C JOKa3aTeIbCTBaMU
TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIOJIOKEHUHN IPSAMBIX U IIJIOCKOCTEH €

HCITI0JIb30BaAaHUEM BEKTOPOB.
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