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HOACHUTEJIBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEJJMETA "Marematuka B 3amadax”
[IporpaMma JaHHOTO 3JMEKTUBHOIO Kypca OPHEHTHPOBAHA HA PACCMOTPEHHUE OTHEIIbHBIX
BOIPOCOB MaTE€MaTHKH, KOTOpPHIE BXOHST B COJEP)KAHUE E€IMHOTO TOCYAapCTBEHHOIO
sk3ameHa. Kypc JOmoNHSAeT U pa3BUBAET LIKOJBHBIN KYypC MATEMATUKH, a4 TAKKE SBISECTCS
UHGOPMAIIMOHHON  TMOAMEPKKON JajbHEeilero o0pa3oBaHHs W OPUEHTHUPOBAH Ha
YAOBJIETBOpEHUE  00pa3oBaTEIbHBIX  MOTPEOHOCTEH  CTapIIMX  I[IKOJBHHUKOB,  UX
AHATUTUYECKUX W CHHTETUYECKUX CIOcOOHOCTe. OCHOBHAS WIes JAHHOTO DJIEKTHBHOTO
Kypca 3akjio4eHa B PACHIMPEHUU U YIIYyOJeHWHM 3HAHUNM Yy4YaluXcsi MO HEKOTOPBIM
paszenam MaTeMaTUKH, B 00SCTICYCHUH TIPOYHOTO W CO3HATEILHOTO OBJIAJACHUS YUAITUMUCS
CUCTEMOM MaTeMaTHYEeCKUX 3HAHMM M yMEHHM, HEOOXOJUMBIX MpHU Cllaye BBIMTYCKHOTO
9K3aMEHa, a IS HEKOTOPBIX IIKOJbHUKOB - HEOOXOAUMBIX IS MPOJOJIKCHUU
oOpa3oBaHus. B mpoiiecce 0cBOeGHMS COAEp)KaHUS JAHHOTO Kypca YYEHUKH OBJIAJIEBAIOT
HOBBIMU 3HAHUSMH, OOOTramlalOT CBOM JKU3HEHHBIA OIBIT, MOJYYalOT BO3MOXHOCTH
MPAKTUYECKOI0 MPUMEHEHUSI CBOMX MHTEIUIEKTYaIbHBIX, OPraHU3aTOPCKUX CIIOCOOHOCTEM,
pa3BUBAIOT CBOM KOMMYHHMKATHUBHBIE CIOCOOHOCTH, OBJIQJI€BAIOT  0OOIIEy4eOHbBIMU
yMeHusiMU. OCBOCHHE MPEAMETHOIO COJEpPKAHWA Kypca M caM IPOLECC M3YYEHUS €ro
CTaHOBSITCSl CPEJICTBAMH, KOTOpbhIE OOECTIEUMBAIOT MEPEXO0] OT OOYUYEHUS y4alluxcs K UX
caMo00pa3oBaHUI0. MeToM0NIOrMYecKoil OCHOBOM  Mpe[iaraeMoro Kypca  sBIISETCS
NEeSATETbHOCTHBIM MOAXO0J K OOy4YeHHI0O MareMmaTuke. JlaHHbIA MOAXO0J Mpearonaraet
oOy4eHHe HE TOJbKO TOTOBBIM 3HAHUSM, HO U JEATEILHOCTU IO MPUOOPETEHUIO ITHX
3HAHMM, CIIOCOOOB PacCyXIEHHM, JOKa3aTeabCTB. B CBA3M € 3TUM B NIpoLEcce U3Y4YECHHS
Kypca y4alluMCs MNPELIararoTcs 3aJaHusl, CTUMYJHUPYIOIIUE CAMOCTOSTEIIBHOE OTKPBITHE
UMU MaTeMaTH4ecKuX (hakTOB, HOBBIX, paHEe HEU3BECTHBIX, MPUEMOB U CIIOCOOOB peIIeHUS
3a7ad4.

B pamkax mporpamMmsbl UCTIONB3YETCs 000pYI0BaHUE LIEHTPa IUPPOBBIX U TYMaHUTAPHBIX
texHonoruii Llentp «Touka Pocta», otkpeitoro B MKOY COLI c. Yymukan B 2019 rony
HEJIN U3YUEHNUA YYEBHOI'O ITPEJIMETA "Marematuka B 3agayax”

[lens maHHOTO Kypca: o0ecrneueHre NHANBUIYaTbHOIO U CUCTEMaTHYECKOrO
CONPOBOXK/ICHHSI yHalllMXCs MpU noAroroBke k EI'D no MmaremaTuke.

3agauu Kypca:

1.Pacimpenue u yriryOneHue mKoJIbHOTO Kypca MaTeMaTHKH.

2.AxTyanuzarusi, cuicTeMaTu3anusa 1 0000IIeHre 3HAaHUN yJaluXcs I0 MaTeMaTHKe.
3.@OopMUPOBAHUE Y YUAINXCS IOHUMAHHKS POJIM MATEMAaTUYECKUX 3HAHUM KaK
WHCTPYMEHTA, MTO3BOJISIONIET0 BEIOPATH JIYUIITUH BapUAHT ACUCTBUIN U3 MHOTHX
BO3MOHBIX.

4.Pa3BUTHE UHTEpPECA YUAITUXCS K U3YUCHUIO MATEMATHKHU.

5.Pacmmpenune HaydHOro Kpyro3opa yqarmxcs.



6.00y4eHre cTapIIeKIaCCHUKOB PEIICHUI0 YUEOHBIX U )KM3HEHHBIX MTPOOJIeM, crioco0am
aHanu3a uHpopMaIuu, MoIydyaeMon B pa3HbIX (hopmax.

7.@opMUPOBAHKE TTOHATHUS O MATEMATUUECKUX METOAAX MPHU PEIICHUM CI0KHBIX
MaTeMaTUYECKUX 3a/1a4.

8.00yuenue 3amonHeHnto 01ankoB EI'D.

9.Ilcuxonornueckas moaroroska kK EI'D.

MECTO YUEBHOI'O ITPEJIMETA "Maremaruka B 3anadax" B YUEBHOM IIJIAHE

[TIporpamma kypca paccuntana Ha 68 yacoB, B ToM uuciie B 10 knacce 34 yaca nipu 1
yacoBOW Harpy3ku B Henenmto. B 11 knacce 34 yaca npu 1 yacoBoit Harpy3ke B HEAENIO.



COIAEP KAHUME YYEBHOI'O IIPE/IMETA '"MaremaTuka B 3aga4ax"

10 KIIACC

Tema 1. TekcroBble 3a/1aun

Jloruka u o0I1IMe MOAX0/IbI K PEIICHUIO0 TEKCTOBBIX 3aj1au. [IpocTeliliie TeKCTOBBIE 3a/1aUu.
OcHOBHbIE CBOMCTBa TPSIMO U OOpPaTHO MPONOPLUHMOHAIBbHBIE BEIUYUHBL. [IpOIEHTHI,
OKpYTJICHHE C M30BITKOM, OKPYIJICHHE C HEIOCTaTKOM. BhIOOp ONTMMAaIbHOTO BapUaHTA.
TekcToBbI€ 3a7]a4u HA MIPOLICHTHI, CIUIaBbI U CMECH, Ha ABMYKEHUE, HA COBMECTHYIO padoTy.
Tewma 2. [Inanumerpus

Tpeyronpnuk. IlapamnenorpamMm, nOpsIMOYTOJIbHUK, pomMO, KBajapar. Tpanemus.
OxkpyxHOCTh U Kpyr. OKpy>KHOCTb, BIUCAHHASI B TPEYT'OJbHUK, U OKPY>KHOCTb, OMKMCAHHAS
OKOJIO TpeyroyibHuka. MHoroyroibHuk. CyMMa yIJIOB BBIITYKJIOIO MHOTIOYT'OJIBHUKA.
[IpaBunbHBIE MHOIOYrOJbHUKH. BrMcaHHas OKpPYXHOCTb W OIKMCAHHAS OKPYKHOCTh
IIPAaBWJIBHOI'O MHOIOyrojabHUKa. KoopauHarHas miockocts. BekTopel. Beruncinenue 1t u
IUIOIIA I H.

Tema 3. YpaBHEHUS 1 HEPABEHCTBA

YpaBHeHUs ¢ OHOM TTepeMeHHON. PaBHOCWIIBHOCTE ypaBHEeHUH. OOIIMe IPUEMBI PEIICHUS
ypaBHEHUI (pa3fioKeHWe Ha MHOXUTENIW, 3aME€HAa NMEPEMEHHOW, MCIOJIb30BAHUE CBOMCTB
GbyHKIUH, UCTIONB30BaHUE IPaUKOB, UCIIOIB30BAHUE HECKOJIBKUX MPUEMOB MPH PEIICHUH
ypaBHeHU). PelieHne wuppalnroHAIBHBIX, TPUTOHOMETPUUYECKUX, IIOKA3aTEIbHBIX U
norapudMuydecknx ypaBHeHuid. CucTemMa ypaBHEHUH C ABYyMs epeMeHHbIMU. HepaBeHncTBa
¢ oiHOM nepeMeHHOM. CHUCTEMbl HEPABEHCTB.

Tewma 4. Crepeomerpus

[Ipusma, ee ocHoBaHUs, OOKOBBIE peOpa, BbICOTA, OOKOBAsi MOBEPXHOCTH; MpsiMas MPU3Ma;
npaBwibHas mpusMma. [lapamnenenunen; xkyd; cummeTrpuu B KyOe, B Mapajuielenumnese.
[Tupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBasi TTOBEPXHOCTH; TPEYrOIbHAS
nupaMuaa; npaBwibHas nupamuiaa. Cedenus ky0a, npusmsl, nupamusl. [Ipeacrasnenue o
MpaBWIbHBIX MHOIOTPaHHUKAX (TeTpa’Ap, KyO, OKTa’ap, JOJAEKA3Ip U HMKOca’dap). YToi
MEXIy NPSAMBIMHA B MPOCTPAHCTBE; YroJ MEXAY NPSAIMOM MU IUIOCKOCTBIO, YrOJ MEXAY
IJIOCKOCTSIMU. PaccTosiHMe OT TOYKM 10 TPSIMOM, OT TOYKH IO IUIOCKOCTH; PAaCCTOSIHUE
MEXJy TNapaulelbHBIMM M  CKPEUIMBAIOIIMMHUCS NPSMBIMH, PACCTOSHUE  MEXKAY
napajuieIbHbIMU MIOCKOCTSIMU.

11 KITACC

Tema 1. Boruncnenus u npeoOpa3zoBaHus

[IpeoOpa3zoBanusa anreOpanvyeckux BBIPAXKEHUNW U JApOOEH, YUCIOBBIX PalUOHAIBHBIX
BbIpaXE€HUM, OYKBEHHBIX HPPALMOHATIBHBIX BBIPAXKEHHUM, YUCIOBBIX TPUTOHOMETPUUECKUX
BBIDAKCHUM, YHCJIOBBIX TPUIOHOMETPUYECKUX BBIPDAKECHHWA. BplunciieHne 3Ha4eHUN
TPUTOHOMETPUYECKUX BBIPA)KCHUU. BBITOJIHEHWE JAEUCTBUM € LEIBIMH  YHUCIIAMM,
HATYpaJbHBIMM CTENEHSMU M LEJIbIMU pAlMOHAIbHBIMU BBIPAKEHUSAMHU, C APOOSIMH,



HENbIMUA CTENEHSIMU M JPOOHO-PAIIMOHATIBHBIMU BBIPAKEHUSIMU, IEUCTBUS C KOPHSIMHU,
JIpOOHBIMH CTENIEHSIMHU U UPPALlMOHAIBHBIMU BBIPAKEHUSMM.

Tewma 2. [TpakTHKO — OpUEHTUPOBAHHBIE 3aa4H

Kiaccuueckoe onpeneneHue BEPOATHOCTH 3aJaHHs Ha IIOCTPOCHUE W HCCIIETOBAHHUE
MPOCTEUIINX MATEMATHYECKUX MOJENEH: MOJECIUPOBAHUE PEATbHBIX CUTYyallMd C
UCITOJIb30BAHUEM CTATUCTUYECKUX M BEPOATHOCTHBIX METOJOB, PELICHHE IPOCTEUIINX
KOMOMHATOPHBIX 3a/lad METOJOM Iepedopa, a TakKe C HCIOJb30BAHUEM HU3BECTHBIX
(opMyJ1; BBIYMCIEHUE B MPOCTEUIINX CIIydasX BEPOSITHOCTH COOBITHI Ha OCHOBE MOZCYETa
yuciia ucxoaoB. [Ipocreiime TekcToBble 3a1auu. BeiOop onTuManbHOro BapuaHTa. 3ajadu
C MPUKJIAIHBIM COAEpX)aHUEeM. TekCToBble 3amadyu. Ywucina u HUX CBOMCTBA. YUTeHHe
rpagukoB u naumarpamm. Pabora c¢ rpaduxamu, cxemamu, Tabnumnamu. OmnpeneneHue
BEeIMUMHBI 10 rpaduky. OrmpeneireHne BeIUMYMHBI MO auarpamMme. Hauwanma Tteopuu
BEPOSITHOCTEN.

Tewma 3. Crepeomerpus

3ajaul Ha HaXOXJACHHE OOBbEMOB U IUIONIA/IeH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX (QUTYP.
OcHoBHBIE  (popMyJIBI  JUI8  HAXOXKACHUS  3HAUEHUH  TeOMEeTpPUYECKMX  BEIUYUH
MIPOCTPAHCTBEHHBIX (QUTYp, [OMOJIHUTEIbHbIE TOCTPOEHUS. YTJIbI U pPACCTOSHUS B
IPOCTPAHCTBE.

Tema 4. IIpousBonHas

[TonsaTHe 0 MPOM3BOAHON (PYHKIIMHM, TEOMETPHUYECKUM CMBICT Tpou3BOaHON. Du3nueckuit
CMBICIT MPOU3BOJHOM, HAXOXKAEHUE CKOPOCTH IJI Mpolecca, 3aAaHHOro (GopMmysaou wiu
rpadukom. VYpaBHeHue KacaTenbHOW K rpaduky QyHkuu. [IpowsBomHBIE CYMMBI,
Pa3HOCTH, NPOU3BEACHUS, YacTHOro. [Ipou3BO/IHbIE OCHOBHBIX AJIEMEHTApHBIX (YHKIIUMA.
Bropas nmpousBoaHas u ee ¢usmueckuid cmbicia. Uccnenoanue ¢ynkumid. IIprumenenue
NPOU3BOJHON K HCCIeoBaHUI0 (YHKIMNA W TMOocTpoeHuto rpaduxoB. Haunbonbiiee u
HauMeHblIee 3HaueHue ¢yHkuumid. Ilpumepsl ucmonb3oBaHUS MNPOU3BOJHOM IS
HAXOXJICHUS HAWIY4ILIEro peElIeHus B IMPUKIAAHBIX, B TOM YHMCJIE COLMAIBHO-
SKOHOMHYECKHUX, 3afadax. MccienoBaHWe NpOM3BENCHUM M 4YacTHbIX. MccrnenoBanue
TpuronoMmerpuueckux Gpynkumii. Mccnenosanue GpyHkunii 6e3 moMoIy mpou3BOIHOM.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3VYJIbTATHI

['paxxnaHckoe BOCIUTAHHUE:

C(hOPMUPOBAHHOCTBIO TPAXKIAHCKOM TMO3UIMK  OOy4Yarolerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCHUMCKOTo OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHYECKHUX
OCHOBaX (YHKIMOHUPOBAHUS PA3IIMYHBIX CTPYKTYp, SIBICHHUM, MPOLEAYpP T'PaKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHUEM B3aWMOJEHCTBOBATh C COIMUATbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUM C UX PYHKIMSIMU U HA3HAYEHUEM.

[TaTpuoTnyeckoe BOCIUTaHUE:

c(hOpMHPOBAHHOCTHIO POCCUNUCKON TPakIaHCKOW MICHTUYHOCTH, YBOXKECHUSI K MPOILIOMY U
HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUIM
POCCHICKMX MAaT€MaTUKOB U POCCUICKON MAaTEMaTUYE€CKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATUX
JOCTHXKEHU B IPYTUX HayKaX, TEXHOIOTUAX, Chepax IKOHOMUKH.
JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSL:

OCO3HAHWEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapona; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, OTUYECKOr0 TOBEACHUS, CBS3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMKEHUM HAyKH W JIEITEIbHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOIO
BKJIaJIa B IOCTPOCHUE YCTOWIUBOTO Oy TIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKJIIOYas  OCTETUKY  MaTEeMaTUYeCKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJay, pEIICHUW, PACCYXKIACHUI; BOCHPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acleKTaM Pa3juYHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUS TMPUMEHATH MaTeMAaTHYECKUEe 3HAHUS B HMHTEpecax
3I0pOBOT0 U 6e301acHoro o0pasa >Kku3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHATAA H OTAbIXA, pETYISIpHAS
dbu3nuecKas akTUBHOCTH); (PU3UYECKOrO COBEPILICHCTBOBAHMS, MPU 3aHATUSIX CIIOPTHUBHO-
03/I0POBUTEIIBHOM JEATEIHHOCTHIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K Pa3IHMYHBIM
chepam npodecCUOHANBHOW  JEATENbHOCTH, CBA3AHHBIM C MaTeMaTUKOW U €€
NPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuied mnpodeccuu u
peain30BbIBaTh COOCTBEHHBIC >KW3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTU4eCKoMy OOpa30BaHHUIO M CamMOOOpa30BaHUIO HA MPOTSHKEHUH BCEU KU3HU;
FOTOBHOCTHIO K AKTUBHOMY YYAacCTHIO B PEIICHUM NMPAKTUUECKUX 3a/lad MAaTeMaTU4YeCKOM
HAITPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DJKOJOTUYECKOW KYJIbTYpPhl, TOHUMAHHEM BIIMSHUS COIMAIBHO-
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOAHON M COLUAIBHON CpPEIbl, OCO3HAHUEM
rJI00AJIBHOTO  XapakTepa SKOJOTWYECKUX TNpoOJieM; OpUEHTanued Ha NpUMEHEHHE
MaTEMaTUYECKUX 3HAHWM JUIsl pelmieHus 3a7ad B O0O0JacTH OKpYKaromied cpejsbl,



IUIAHUPOBAHUS TIOCTYIKOB M OIIEHKM HMX BO3MOXHBIX MOCJIEICTBUM IS OKpY’Karoulei
CpeIbl.

[leHHOCTH HAYYHOTO TIO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAaKTHKH, MOHMMaHUEM MaTeMaTHYeCKOW HAayKu Kak
cepsl YeIOBEUYECKOI JNEATENbHOCTH, JTAOB €€ Pa3BUTHA M 3HAYUMOCTH IJISI Pa3BUTHS
UBIIN3AIUN;, OBJIQJCHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTH4eCKOH KyJIbTypoul Kak
CPEICTBOM  TO3HAHHMS  MHUpPA; TOTOBHOCTBIO  OCYIIECTBIATH  TPOCKTHYI |
MCCIIEIOBATEIBCKYIO JESATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3VJIBTATHI

MeranpeaMeTHble pe3yabTaThl OCBOSHHSI IPOrpaMMbl yueOHOro npeamera «MaTemaTnka B
3alavax»  XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMETbHBIMU
0elicmeusmMu, YHUBEPCAbHLIMU ~KOMMYHUKAMUBHBIMU — OCUCMBUAMU, YHUBEPCATbHLIMU
PpeYIAMUBHbIMU OeUCMBUAMU.

1) YVuusepcanvhnvle noznasamenvhsle oeticmeusi, obecneuusaiom Gopmuposarue 6A306bix
KOCHUMUBHBIX NpOYecco8 o00yuarowmuxcs (oceoenue mMemooo8 NO3HAHUSL OKPYHCAIOULe2o
MUpa; npumeHeHue JI02UYecKUx, UCCIe008amenbCKux onepayuti, yMeHui pabomamv c
ungopmayueti).

ba3oBbie ornuecKkue 1eNCTBUSA:

BBISIBIIAITH M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKK MAaTEMAaTHUYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXAYy TMOHATUAMH; (OPMYIUPOBATH OINPEIACICHHS TOHSITHIA;
yYCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK KJIACCH(PUKAIIMKA, OCHOBAHUS JJII OOOOIICHUS U
CpaBHEHUS, KpUTEPUH MMPOBOJIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMyIUpoBaTh W NPEOOPa3OBBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENbHBIC, CAUHUYHBIC, YACTHBIC U O0IIHE; YCIOBHBIC;

BBISIBJIAITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TPOTUBOpEYHs B (pakTax,
JAHHBIX, HAONIOACHUSIX W YTBEPXKICHUSX; TMpemjiaraTh KPUTEPUH IS BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIeNIaTh BBIBOJBI C HCIIONB30BAaHWEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSATEIHHO JI0Ka3aTEIhCTBA MATEMAaTUYECKUX YTBEPKICHUHN (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, TPHUBOIUTH TMPUMEPHI W KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXK/ICHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 pelIeHns y9eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpPATh HanboJee MOAXOAAIINNA C YIETOM CaMOCTOSATEIHHO BBIJIETIEHHBIX KPUTEPHUEB).
bazoBbie nccienoBaTenbCKUE ICUCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KaK HMCCIICIOBATEIIbCKUI MHCTPYMEHT IMO3HAHUS, ()OPMYIUPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPOOJIeMy, YCTaHABIMBATh UCKOMOE M JIAHHOE,
¢dbopMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIMIO, MHECHHUE;



IPOBOJUTh  CAMOCTOATEIBHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTENW MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, IPOLIECCa, BBISBICHUIO
3aBHCHUMOCTEH MEXIy 00BEKTaMU, SIBICHUAMH, MIPOIIECCaMU;

CaMOCTOSITENTFHO (HOPMYITHPOBaTh 0OOOIIEHUST M BBIBOABI MO pE3yibTaTaM MPOBEAEHHOTO
HaOJIOJEHUsI, HCCIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTh IIOJYUYEHHBIX pE3YyJbTaToOB,
BBIBOJIOB M 00O0OILIEHHUI;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PaGota ¢ undopmarueii:

BBISIBJIATH J1e(pUIIUTHl UH(DOpPMALIMY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HAa BOMPOC U JIJIs
pelIeHus 3aa49u;

BbIOMpaTh WHPOPMAIMIO W3 HWCTOYHHKOB  PA3IMYHBIX  THUIIOB, aHAJIW3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(OpPMALMIO pPA3IMUHBIX BHJIOB U (OpM
MIPECTaBICHNUS;

CTPYKTYpUPOBaTh WH(GOPMAIIUIO, TIPEICTABIATH €€ B Pa3INYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecKu;

OLIEHUBAaTh HAA&KHOCT HMHGPOPMALMUM IO  CaMOCTOATENbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvie KOMMYHUKAMUGHbBlE OeliCmaus, 0becneyusarom coopmuposaHHoCmy
COYUAILHBIX HABBLIKOE 00YUAIOUUXCS.

Oo0wenue:

BOCTIpUHUMATh U (OPMYIHUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHSIMH M IENSIMU
OOIIeHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MACHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS IO XOJYy pElIeHUs 3aJadd, KOMMEHTHUpPOBAaTh MOJIy4YEHHBIN
pe3yJbTaT;

B X0/€ OOCYXKIEHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbI, MPOOJIEMBI,
pemaeMoil 3ajaur, BBICKA3bIBaTh WJEH, HAlleJIEHHbIE HA TMOWCK PEIICHHS; COMOCTABIIATH
CBOM CYXJIEHHUS C CY)KIEHUSMHU JPYI'MX YYaCTHUKOB JUaliora, OOHapy>KMBaTh pa3jivyue U
CXOJCTBO TMO3ULHKH; B KOpPpeKTHOH ¢(opme ¢dopMynupoBaTh pa3HOIJIACUsA, CBOU
BO3PaKEHUS;

OPECTAaBIATh PE3YNbTAThl PELICHUS 3alayd, SKCIEPUMEHTA, HCCIIEIOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpPATh (QopMaT BBICTYIUIEHHUS € Y4E€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEN ayAUTOPHUH.

CoTpyaHHUYECTBO:

[IOHUMAaTh U HUCIOJb30BaTh NPEUMYIIECTBA KOMAaHJHOW W HMHAMBUAYAIbHON pabOTHI IpH
pelieHny y4eOHBIX 3ajlad; NPUHHUMATh II€JIb COBMECTHOM JESATENbHOCTH, IUIAHWPOBATH
OpPTaHM3allMI0 COBMECTHOW palOoThl, pacmpenenirtb BuUIbl padoT, JOroBapuBaThCA,
00CYX1aTh MPOIIECC U Pe3yabTaT pabOThl; 0000IIaTh MHEHUS HECKOIBKHX JHOJEH;
y4acTBOBATh B TPYNMOBBIX (QopMax padoThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMbI» U UHBIE); BBIMOIHATH CBOIO YacTh pabOThl U KOOPJIWHUPOBATH CBOM JIEHCTBUS C
JAPYTMMHU 4Yji€eHaMH KOMaHJbl; OLIEHUBATh KayeCTBO CBOETO BKJAJa B OOIIMN MPOAYKT IO
KpUTEepusM, ChOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



3) Vuusepcanvhuvle pezynismuensie oeticmsus, 0b6ecneuusaiom GopmMuposanue cMulCio8blX
YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, AJTOPUTM pELIEHUS 3aJaud, BBIOMpaTh CIOCOO peHIeHUs ¢ Y4ETOM
UMEIOIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEW, apryMeHTUpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEUIEHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOIIB:

BJIa/IETh HABBIKAMU MMO3HABATEIBHOU peIeKCUM KaK OCO3HAHMSI COBEPIIAEMBIX EUCTBUM U
MBICIIUTEIBHBIX TPOIECCOB, HX pPe3ylbTaTOB; BIAJETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U Pe3yJibTaTa PEUICHHUsS] MAaTEMAaTUUYECKON 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HANJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa L€ U YCIOBUAM, OOBSICHATH MIPUUUHBI TOCTUKEHUS
WIN HEAOCTWKEHUS pe3ylbTaTOB JEATEIbHOCTH, HAXOIWTh OUIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

ITPEJIMETHBIE PE3VJIBTATHI

10 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHSATUSIMU: PAMOHAIBHOE W JCHCTBUTEIIBHOE YHUCIO, OOBIKHOBEHHAS U
JeCATUYHAs 1POOb, IPOILICHTHI.

BrinmoaHaThs apudmMeTnueckue onepaiuy ¢ pardoHaIbHBIMA U JeHCTBUTEILHBIMU YUCIaMHU.
Boinonuate npuOIMKEHHBIE BBIYKMCICHUS, UCIONb3YysS MpaBUia OKPYIJICHMs, JeNaTh
NPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATUSMH: CTEICHb C IEJIBIM MOKa3aTelieM; CTaHaapTHas (opMma 3aIvcu
JNEUCTBUTEIIBHOIO YMCJa, KOPEHb HATYpPAJbHOW CTEIECHU; HCIIOJIb30BaTh MOAXOAAIIYIO
dbopMmy 3anmucu JACHUCTBUTENIBHBIX YHCENT [JIsi PEIICHUS NPAKTUYECKUX 3a7ad WU
MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHT'€HC IIPOU3BOJILHOIO YIJIa; UCIIOJIb30BATh
3aMuch MPOU3BOJILHOTO yIJla Yepe3 00paTHBIE TPUTOHOMETPUIECKUE (DYHKITHH.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MOHATUSIMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO; 1I€JIO€, PALIMOHAIBHOE,
UppaloHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BreinoaasaTh npeoopazoBaHUs TPUTOHOMETPUYECKUX  BBIPAKEHUM W peIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BrimonHaTe mpeobpa3oBaHus IEIbIX, PAMOHAIBHBIX M HUPpPAIMOHAIBHBIX BBIpAXKEHUU U
pelIaTb OCHOBHBIC THIIBI I1EJIbIX, PAlMOHAJIbHBIX W HPPALUUOHAIBHBIX YPAaBHCHUU W
HEPABEHCTB.

[IpumeHATh ypaBHEHUS U HEPABEHCTBA JJISI PEIICHUS MAaTEMAaTHUYECKUX 3aJad M 3aJa4d U3
Pa3JIMUHBIX 00JacTel HaAYKU U PeaIbHOM JKU3HHU.



MonenupoBaTrh peajbHble CHUTyalldd Ha S3bIKe aireOpbl, COCTABISATh BBIPAKEHUS,
yYpaBHEHUS, HEPAaBEHCTBA IO YCJIOBMIO 3aJauyd, HUCCIIEAOBATH IOCTPOCHHBIE MOJIEIH C
MCTIOJIb30BAaHUEM armapaTa anreopol.

DYyHKIUHN U TPAaPUKHU

OmnepupoBath NOHATUIMU: PYHKIUS, CIIOCOOBI 3aAaHus QYHKIMH, 00JACTh ONpeneNeHus 1
MHOKECTBO 3HaUYCHUI (PYHKINH, TpaduK PYHKIIUU, B3AUMHO 00paTHbIE (DYHKIIUH.
OmnepupoBaTh MOHATHUSAMHE: YETHOCTh U HEYETHOCTh (DYHKINH, HYTU (QYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBath rpaduky GyHKIMM 715 pellieHnus ypaBHEHUH.

Crtpoutrh U yuTaTh rpaduKu JTUHEWHON (PYHKIIMU, KBAaJIPATUYHOW (YHKIIUH, CTEHEHHOMN
(YHKIMU C LENBIM TOKA3aTeIEM.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh MOHSATUAMH: TOCIEIOBATEILHOCTh, apU(pMETHUYECKass U TeOMEeTpUYecKas
MIPOrPECCUM.

OnepupoBaTh MOHATHAMHU: OECKOHEUHO YOBIBAOIAs T€OMETPUUECKasi MPOTPECCHS, CyMMa
0ECKOHEUHO yObIBaIOIIEH T€OMETPUYECKON MTPOrPECCHUM.

Hcnonb3oBaTh CBOMCTBA IMOCIIENOBATEILHOCTEM M MPOTPECCUU JUIsl PEUICHUS PeabHBIX
3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JTOTHKA

OmnepupoBath MOHATUSMU: MHOXECTBO, ONIEpaIlMy HaJl MHOXECTBAMHU.

Hcnonb30oBaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jijisi ONMUCaHUs peaTbHBIX IPOIIECCOB U
SBIICHUH, IPU PEIICHUHU 33]1a4 U3 IPYTHX y4EOHBIX MPEIMETOB.

OmnepupoBaTh MOHITHIMH: ONPECICHNIE, TEOPEMa, CIEICTBUE, T0KAa3aTEIbCTBO.
I[lnanuMeTpus U cTepeoMeTpus

OnepupoBath MNOHATUSMU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIICJCTBUSA M3 HUX NPHU PEUICHUU T€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATHSMHU: JABYT'PAHHBIM Yroji, TpaHH JBYTpaHHOrO yria, pebpo
JIBYTPAHHOTO yTJja; JUHEHHBIA Yrojl ABYTPAHHOIO YTIiia; TpajlycHas Mepa ABYTPAHHOTO
yria.

OnepupoBaTh TMOHATHUSIMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBIMYKJIBI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHHKA, TIPABWJIBHBI MHOTOI'PaHHUK.

OmnepupoBatTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBSCHATH MPUHLIUIIBI IOCTPOSHUS CEYEHHH, UCIIONB3YSl METO/I CJIEOB.

CtpouTh cedeHHsI MHOTOTPAHHUKOB METOJOM CII€JIOB, BBINIOJHATH (BBIHOCHBIE) TUIOCKHE
YEepTEX U U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

PemaTe 3a1a4un Ha HaxXOX/JEHUE T€OMETPUUECKUX BEIUYMH MO 00pasiiaM WM alropuTMam,
MPUMEHSIST  W3BECTHBIC  AHAIIMTUYECKHE  METONBl MPU  PEIICHWH  CTaHJAPTHBIX
MaTEeMaTHYECKUX 3a/1a4 Ha BBHIYHUCIICHHE PACCTOSHUN MEXIY ABYMsI TOUYKaMH, OT TOYKH O
NPSIMOH, OT TOYKH 10 TUNIOCKOCTH, MEXTY CKPEITUBAIOITUMHUCS TPSIMBIMHU.



Bbruncasate 00bEMBI U IUIOIIAM MOBEPXHOCTEN MHOTOrpaHHUKOB (IIpU3Ma, NMUpaMHaa) ¢
npuMeHeHueM (GOopMyJl; BBIYHUCISATH COOTHOIICHHMS] MEXIY IUIOUIaJsIMH TIOBEPXHOCTEH,
00BEMaMHU MOAOOHBIX MHOTOTPAHHUKOB.

N3Bnekath, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (PUrypax, NpecTaBIeHHYIO Ha YEPTEkKaxX U pUCYHKaX.

[Ipumenats reomerpuueckue (GakTbl JUIsl  pEIICHUsS CTEPEOMETPUYECKUX — 3ajad,
MPEANOIaraloliuX HECKOJbKO IIAaroB PEUIEHUs, €CIH YCIOBHUS NPUMEHEHHs 3a/laHbl B
aBHOU (popme.

[IpuMeHATh TMONYYEHHBIE 3HAHMS Ha IPAKTUKE: aHAIM3UPOBATH PEAJIBHBIE CUTYyallud M
INPUMEHATh H3YyYEHHBIE IIOHATUS B IIPOLIECCE IOMCKA pEUIEHUS MaTeMaTHYeCKU
c(hOpMyIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pPEaJbHbIE CUTYAIIMN Ha SI3bIKE T€OMETPUH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM TIE€OMETPUUECKUX IMOHATUH U
TEOpeM, ammapaTa ajreOphl; pelarh NPaKTUYECKUE 3aJaud, CBA3aHHBIE C HAaXOXJICHHUEM
Tr€OMETPUUECKUX BEITUYHH.

11 KITACC

Yucaa 1 BBIYMCICHUSA

OnepupoBaTh MNOHATHUSAMHU: HATypaldbHOE, LEJIO€ YHCIO; HCHOJIb30BaTh MPU3HAKH
JNENUMOCTH LENbIX YUCEN, PA3JI0KEHUE YHCIIA HA MPOCThIE MHOMXKUTEIM ISl PELLICHUS 3a/1a4.
OnepupoBaTh MOHATHEM: CTEIIEHb C PAITMOHAIBHBIM MTOKA3aTEIEM.

OmnepupoBath MOHSATUSMH: JTOTApU(M YUCITA, TECATUIHBIC U HATYPAIbHbBIC JIOTapU(PMBI.
YpaBHeHUs] U HEPAaBEHCTBA

[IpumeHsT, CBOWMCTBA CTENMEHU IS TpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
MOHATUSIMU: T[I0KA3aTEJIbHOE YPABHEHUME M HEPABEHCTBO; pELIATh OCHOBHBIE THIIBI
[MOKA3aTEeNbHBIX YPABHECHUW U HEPABEHCTB.

BreinonHate mnpeoOpa3oBaHusl BBIPAKEHUM, COAEpXKAIMX JIorapu(dMbl; OMEpUPOBATh
NOHSTHAMU: JIOrapu(PMUUYECKOE ypaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
norapuMUYECKUX YpaBHEHUI 1 HEPABEHCTB.

Haxonuts pemennst npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHITUIAMHU: CHUCTEMA JIMHEHHBIX YPAaBHEHUW U €€ pPEIICHHE; UCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUN ISl PEIICHUS TPAKTUYECKUX 3a/1au.

Haxonuts pemienus npocTedmmx CUCTEM M COBOKYITHOCTEW PALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MopenupoBath peajibHblE CHUTyalldd Ha S3bIKE ajreOpbl, COCTABIATh BBIPAKECHUS,
YPaBHEHHUSI, HEPABEHCTBA M CHUCTEMBbI IO YCIOBHUIO 3aJlauyd, HCCIEIOBATH IMOCTPOEHHBIE
MOJIETIU C UCTIOJL30BaHUEM ammapara aareopsl.

DOyHKUUM U rpaduku

OnepupoBaTh MOHATUSMH: TiepUOAMYECKass (YHKIUSA, TMPOMEKYTKM MOHOTOHHOCTH
GYHKIIMU, TOYKU IKCTpeMyMma (DYHKIMH, HAauOOJbIee U HaWMEHbIlee 3HaYCHUs! (PYHKIUU
Ha TIPOMEKYTKE; UCIIOIH30BATh UX JIJISl UCCIIeIOBaHUs (DYHKITNH, 3aJaHHONU rPapuKOM.



OnepupoBaTh  MOHITHUSMH: rpadUKu  TIOKa3aTeNbHOW,  JIorapuPpMUUYECKOM U
TPUTOHOMETPUUECKUX (YHKIUH; H300pakaTh WX HA KOOPAWHATHOM TIUIOCKOCTH U
WCIIOIb30BaTh ISl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPAMHATHOM TIJIOCKOCTH TrpadUKud JUHEWHBIX YpaBHEHUU U
UCIIOJIH30BaTh UX JIUIS PEIIEHUs CUCTEMBbI JIMHEHHBIX YPaBHCHUM.

Hauyajga maTeMaTH4ecKoro aHajJu3a

OnepupoBaTh MOHSATUSIMU: HEMpEphIBHASA (DYHKIUS;, TPOU3BOIHAS (PYHKIIMH; UCTIOJIb30BATh
FEOMETPUYECKUMA U PUBUUECKUIA CMBICI MPOU3BOIHOM JIJISl PEIICHUS 3a1a4.

HaxoauTe mnpou3BogHBIE SJeMEHTApHBIX (YHKIUH, BBIUUCIATH IMPOU3BOJHBIC CYMMHBI,
MIPOU3BEACHUS, YACTHOTO (DYHKITHH.

Hcnonp3oBaTh MNpPOM3BOAHYIO JUIsi HCClenoBaHUs (YHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIAEAOBAHUS K TOCTPOCHHIO I'PaUKOB.
Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKJICHHUS HAWJIY4IIErO PEIICHUS B NMPHUKIATHBIX, B
TOM YHCJIE COIHAIbHO-PKOHOMHYCSCKHX, 3aadax.

OnepupoBaTh MOHATHUSIMU: TMEPBOOOpa3Hasi W MHTErpasl; MOHUMATh TEOMETPUUYECKUA U
(bU3MYECKHUI CMBICIT UHTETpaJa.

Haxonute mepBooOpa3HbIe 3JIeMEHTAPHBIX (YHKIHMH; BBIUMUCIATH WHTErpan 1mo Gopmye
Hrrorona—JleniOnuna.

Pemiaty mpukiagHbie 3aauyd, B TOM YHCIIE COLMAIBHO-3KOHOMUYECKOrO U (hU3UYECKOTO
XapakTepa, CpeJCTBAMH MaTEMaTUUECKOTO aHaJIn3a.

IlnanuMeTpusi U cTepeoMeTpust

OnepupoBaTh MOHATUAMU: [IWIMHAPUYECKAS TOBEPXHOCTh, 00pa3yIolIie UINHIPUIECKOM
MOBEPXHOCTH; LWIMHIAP;, KOHWYECKass TIOBEPXHOCTh, OOpa3ylolre KOHUYECKOUH
MOBEPXHOCTH, KOHYC; chepuuecKasi IOBEPXHOCTb.

PacnioznaBaTh Tena BparieHus (MWIHHIP, KOHYC, cdepa U map).

Berauciste 00bEMBI M TJIOMIAN TIOBEPXHOCTEH TEN BpaIEHUs, TEOMETPUUECKUX TEI C
npuMeHeHneM GopMyIl.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHHK, BIHCAHHBIM B cepy W OMUCAHHBIA OKOJIO
cthepsl; chepa, BucaHHass B MHOTOTPAHHUK WIJTH TEJIO BPAIICHHMS.

BBIYuciisiTh COOTHOMIEHUS MKy TUIOMIAISIMH TIOBEPXHOCTEH U 00bEMaMH TIOJJOOHBIX TEIT.
BrInoaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BU
CBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJ BpaIllCHUSI.

W3BrekaTh, HHTEPIPETUPOBATh M MPEOOPA30BHIBATH MH(POPMAIIMIO O IPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (hUrypax, npeCcTaBICHHYIO HA YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRE.

BrIMOaHATE JEHCTBUS CIIOXKEHUS BEKTOPOB, BHIYMTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpA
Ha YHMCJI0, 00BACHATH, KAKUMH CBOMCTBAMHU OHM 00JIaJafOT.

OnepupoBaTh MOHATUSIMU: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJI MEXKIY BEKTOpPaMH, CKAISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB U MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY BEKTOpaMH,
CKAJISIPHOE MPOU3BEAEHNE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.



3a1aBaTh IVIOCKOCTh YPaBHEHUEM B JIEKapTOBOM cUCTEME KOOPAHUHAT.

[Ipumenats reomerpuueckue (akTbl ISl  pEIICHUsS CTEPEOMETPUYECKUX  3ajad,
MPEANOIaraloiuX HECKOJbKO IIAroB PEUICHUs, €CJIM YCIOBHS MPUMEHEHHS 3a/laHbl B
ABHOU (popme.

Pemats npocTeiiiine reoMeTpuueckie 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METO/1a.

Pematp 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHWH U HAXOXKIEHUE
reOMETPUYECKUX BEJIMYUH MO 00pa3uaM Wu aJropuTMam, IPUMEHsST U3BECTHBIE METOMbI
IPH PELIEHUHU CTAaHAAPTHBIX MaTEMAaTHYECKHX 3a/1a4.

[IpuMeHATh MONYYEHHBIE 3HAHWS Ha NPAKTUKE: aHAIM3UPOBATH PEAJBHBIE CUTYyallud M
NPUMEHATh M3YyYEHHBIE TMOHATUSA B TMPOLECCE TNOMCKAa pEUIeHUsT MaTeMaTH4YeCKU
c(hOpMyIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIe CUTYAIIUU HA SI3bIKE T€OMETPUH,
UCCIIEZIOBATh TOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM TI'€OMETPUUYECKUX MOHATHH U
TEOpEM, almapaTra ajareOpbl; pemaTh NMPAaKTHYECKHE 3aJauM, CBS3AHHBIE C HAXO0XICHHEM
Ir€OMETPUUECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonunuyectBo yacos DJIEeKTPOHHBIE
Ne ni/m HaumeHoBaHUe pa3aesioB U TeM MPOrPaMMBbI Kourpoabubie | TIpakTuueckue (1ippossIe)
Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypcbl

1 TekcToBble 3a/1aun 12 1 2
2 [TnarumeTpus 1
3 YpaBHCHHS  HEPABCHCTBA 1 1
4 Crepeometpust 1 1

OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 3 5




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbBIE
Ne i/ HaumenoBanue pa3aejoB M TeEM IporpamMmabl KOHTpOJILHLIe HpaKaneCKue (III/I(l)pOBbIe)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 Boeruucnenust u mpeoOpa3zoBaHus 10 1 2
2 [IpakTKO — OpUEHTUPOBAHHBIC 3a]]aYU 1
3 Crepeomerpus 1
4 [TpousBoHas 10 2

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 3 6




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
N DJIEKTPOHHBIE
11/-11 Hara Tema ypoka B Koutpoabnbie | TlpakTuuyeckue | UHPpoBbIE
cero padoThI padoTnl o0pa3oBaTe/IbHbIC
pecypcsl
1 02.09.2024 [Ipocrelilye TEKCTOBBIE 3aa4U 1
2 09.09.2024 3agaun ¢ TAOJIMYHBIMU JaHHBIMHA 1
3 16.09.2024 3agaun Ha U30BITOK 1
4 23.09.2024 3ajaun Ha HEJOCTATOK 1
S) 30.09.2024 | Texcroppre 3aJ1a4yl Ha MPOLIEHTHI 1
6 07.10.2024 TectNel 1
7 14.10.2024 3agauy HA IBUIKEHUE 1
8 21.10.2024 3amauu Ha paboTy 1 1
9 04.11.2024 | pexcronsie 3a/1aud Ha JBMKEHUE U COBMECTHYIO paboTy 1
10 11.11.2024 3ajayn Ha CMECH, CIIJIaBbI 1 1
11 18.11.2024 Pemenwue 3amau ¢ pusuveckum copepKaHueM 1
12 25.11.2024 TectNe2 1 1
13 02.12.2024 | HaxoxneHue 31€MEHTOB TPEYTOJIbHUKOB U 1 1
YeThIPEXyTrOJIbHUKOB.




14 09.12.2024 | OxpyxHoCTb 1 Kpyr. OKpy’KHOCTb, BIIMCaHHAS U
OIMCaHHAsl OKOJIO TPEYrOJIbHHUKA.

15 16.12.2024 MHoroyronbsHuK. [IpaBUiIbHBIE MHOTOYTOJIBHUKU.

16 23.12.2024 | BrmcaHHas OKpy>KHOCTH M OTIMCaHHAS OKPYKHOCTD
MPaBUIILHOTO MHOTOYTOJIbHUKA.

17 13.01.2025 KoopaunaTtHasi miocKocTb.

18 20.01.2025 BeKTOpbL.

19 27.01.2025 Brruncnenue niuH ¥ miomaaci.

20 03.02.2025 | TocrNo3

21 10.02.2025 | YpaBHEHUs C OAHOM NEepeMeHHON. PaBHOCHIBHOCTD
YPaBHEHUM.

22 17.02.2025 OO61ue npueMbl penieHus ypaBHeHU!

93 24.02.2025 | Pemenune uppanyoHanbHbIX, TPUTOHOMETPUYECKHX,
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX YpaBHEHHH.

24 03.03.2025 | Hepasencrsa ¢ onHOM nepemenHON. CHCTEMBI
HEPaBEHCTB.

o5 10.03.2025 | TocrNed

26 17.03.2025 | yryp g IIPOCTPAHCTBE

27 31.03.2025 | pyccrosmms MIPOCTPAHCTBE

28 07.04.2025 [Toctpoenue ceuenuii napasienenumneaa u kyoa

29 14.04.2025 | Ceyenun IIPU3MBI

30 21.04.2025 [MocTpoenne ceueHnit MUpaMuIbl




28.04.2025

31 [IpoBepounas padora
32 05.05.2025 [Mapannenenunen, Kyo
33 12.05.2025 [Tpu3ma, mupamuga
34 19.05.2025 | prroroiit tect

OBILIEE KOJIMYECTBO YACOB 110 IPOI'PAMME

34




11 KJIACC

No KoimuecTBo yacos DIeKTPOHHbIE
w/m | Hara Tema ypoxa Beero Kontpoabnble | IpakTnueckue | UHppoBbIE
padoThI padoTnl oOpa3oBaTe/IbHbIE
pecypcsl

1 03.09.2024 [IpeoOpazoBanus anredpanvdecKux BeIpAXKEHUN U ApoOeH 1

2 10.09.2024 VYnpolieHrue YCcIOBbIX U OYKBEHHBIX BBIPAXKCHHIMA 1

3 17.09.2024 [TpeoOpa3oBaHus pallMOHAIBHBIX BBIPAXKEHUN 1 1

4 24.09.2024 VipoieHne HpparuOHAIBHBIX BBIPAKECHUN 1 1

5 01.10.2024 | YmpolleHue BbIpaKEHHI COJIEPKAIIUX CTENEHb C 1 1

palMOHAIBEHBIM [TOKA3aTeNIeM

6 08.10.2024 [TpoBepounas padota Nel 1

7 15.10.2024 [Ipeobpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1 1

8 22.10.2024 VYrpoueHue 10rapupMUIECKUX BbIpaskeHUH 1 1

9 05.11.2024 [TpeoOpa3oBaHue MOKA3aTEIbHBIX BBIPAKCHHUN 1 1

10 12.11.2024 [TpoBepounas pabota Ne2 1 1

11 19.11.2024 3ajaun ¢ MPUKIIATHBIM COJEPIKAHHEM. 1

12 26.11.2024 ['paduku u quarpaMmsl. 1

13 03.12.2024 BeposiTHOCTB. 1

14 10.12.2024 | peryenue MPOCTEUIINX KOMOWHATOPHBIX 3a71a4. 1 1

15 17.12.2024 | pepenme HEKOTOPBIX 3a7a4 Ha YMHOKEHUE U CIIOKEHUE 1 1




BEPOATHOCTEM.

16 24.12.2024 [TpoBepounas pabora Ne3

17 14.01.2025 3aja4n Ha MOCTPOCHUS

18 21.01.2025 3aga4n Ha TOKA3aTEILCTBO

19 28.01.2025 3ajaun Ha HaXOXKJIEHHUE JIEMEHTOB MHOTOTPAHHUKOB

20 04.02.2025 3ajaun Ha HaxOXJIeHHe 00beMOB (uryp.

21 11.02.2025 |y paccTosiHUS B IPOCTPAHCTBE

22 18.02.2025 CrepeoMeTpusi: yIiibl U AJIUHBI

23 25.02.2025 CrepeoMeTpusi: 00bEMBI U TUTOIIAJIH.

24 04.03.2025 [TpoBepounas pabora Ned

25 11.03.2025 I'eomeTpryeckuii CMBICIT IPOU3BOIHOM.

26 18.03.2025 | pyspueckuit cmpica IIPOU3BOHOM.

97 01.04.2025 | Haxoxxaenue ckopocTH A5 npolecca, 3a1aHHOIO
dbopMynoit unu rpadpukom.

28 08.04.2025 YpaBHEeHHE KacaTenbHOU K rpaduKy (yHKITUH.

29 15.04.2025 | IIpuMeHeHne Mpou3BOIHOM K HCCIIET0BAHUIO QYHKIUH 1
MMOCTPOCHHUIO TPa(UKOB.

30 22.04.2025 | HapGonpiee n HaMMEHbIIEE 3HAYCHHE byHKIMIA.

31 20.04.2025 I/ICCJ'IGI[OBaHI:Ie HEKOTOPBIX QYHKIIMH C IOMOLIBIO
MIPOU3BOTHOM

32 06.05.2025 HccnenoBanue GhyHKIUN 6€3 IOMOIIM MPOU3BOTHOM




13.05.2025

33 Pemenue 3amau mo matepuanam EI'D 1 0
34 20.05.2025 Htoroselii Tect 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 17










