Hpunoxenune 1.18

k ConepxaTeTbHOMY pa3feny

OcHOBHO# 00pa30BaTEILHON TPOTPaMMEBI
CpEeITHET0 00IIero 00pa3oBaHM

PABOQYAS ITPOI'PAMMA
yueOHOTro Kypca «Pemenne 3a1a4 no njiaHuMeTpumn»

s 11 knacca



1L.IIOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Pemienue 3amad mo ruiaHUMETpum» (nanee-ydeOHBIN
Kypc) mst ooygarontuxcst 10—11 kimaccoB pazpaboTana Ha OCHOBE:

- @enepaIbHOIO TOCYAAPCTBEHHOI0 00pa30BaTEIbHOIO CTAHJIApTa CPEAHEro oOIero odpa3oBaHUs
(yTBEepxkIeH npukazoM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot 17 mas 2012
r. Ne 413 |, ¢ u3MeHeHMsAMH, BHECEHHBIMH IpHKazaMH MuHHCTEpPCTBA O0pa3oBaHHs U HAyKH
Poccutiickoit ®eneparuu ot 29 nexadpst 2014 1. Ne 1645, ot 31 nekabps 2015 r. Ne 1578, ot 29 utons
2017 r. Ne 613, mpukazamu Munuctepcersa npocsemnieHust Poccuiickoii @enepariuu ot 24 centsiops 2020
r. Ne 519, ot II nexkadbpst 2020 . Ne 712 u ot 12 aBrycra 2022 1. Ne 732,

- @enepanbHOl 00pa30BaTENBLHON MPOrPAMMBI  CPEAHETO OOIIer0 O00pa3oBaHMs, YTBEPKIEHHON
npukazoM MunucrepctBa I[lpocBemenns Poccumm ot 18.05.2023r. N 371 "OO yrBepxkaeHUH
benepanbHON 00pazoBaTEIHLHON MPOTrPAMMBbI CPEIHETO O0IIETO 00Pa30BAHUS.

Peanuzanust  mporpammbl  oOecliedMBaeT  OBJAJCHHE  KIIOYEBBIMH  KOMIIETEHIUSMH,
COCTABISIIOLIMMH OCHOBY JIJII CaMOpAa3BUTHUS M HENPEPHIBHOIO OOpa3oBaHMs, IIEIOCTHOCTh
OOIIEKYIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATEIILHOTO PAa3BUTHS IUYHOCTH O0YYAIOIINXCS.

Kypc sBnsiercst n0nOJHEHMEM OCHOBHBIX YPOKOB MaT€MaTHKH B IIKOJIE, OH IIO3BOJISET
CUCTeMAaTHU3UPOBATh M YIIIyOUTh 3HAHUS [0 MaTeMaTHUKE, 00ECIeYnBaeT KOMIUIEKCHOE BOCIIPUSATHE
npeaMera, HMMEET IMpHUKIaJHOe U 00I1eo0pa3oBaTeIbHOE 3HAUYEHUE, SBISETCS IPEIMETHO-
OpUEHTUPOBAHHBIM M PEKOMEHOBAH YYallUMCS, MJIAHUPYIOMIUM YCHEIIHYIO cIady JK3aMeHa I10
MaTeMaTHKe, a TAKXKe yJallluMcs, KOTOPBIE XKENAlT YIIIyOUTh CBOU 3HAHUS 110 MPEAMETY.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

Peanuzamust yue6HOro Kypca oOecreunBaeT OBJIAJICHUE KIFOUEBBIMA KOMIICTCHIIMSIMH,
COCTaBJISIOUIMMH OCHOBY JUIS CaMOpPa3BUTHS UM HENPEPHIBHOTO OOpa30BaHUS, LEIOCTHOCTh
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTMYHOCTH O0YUJAIOIIUXCS.

VY4eOHbIil Kypc SIBISIETCS JOTIOJTHEHHUEM OCHOBHBIX YPOKOB MAaTEMATUKH B IIKOJIE, OH MO3BOJISET
CUCTEMATHU3UPOBaTh U YIIYyOUTh 3HAHUSA 10 T€OMETPHUM, OOECIEUMBAET KOMILJIEKCHOE BOCIPHUSITHE
npeaMera, HMMeeT MpHUKIAAHOe U 00IeoOpa3oBaTelibHOE 3HAYEHHE, CIIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOT0 MBIIUIEHUS yYal[uXcs, HAMEYAeT M MCIHOJb3YeT LEJNbI Psii MEXKIIPEIMETHBIX CBSI3EH,
PEKOMEHJIOBAH y4alluMCs, KOTOPBIE KeNlaloT YyIIyOuTh CBOU 3HAHUS T10 MPEAMETY.

B conepxanuu yuebHoro kypca «Pemienue 3ajad 1o niiaHUMETPUN BBIACISAIOTCS TEMAaTUYECKUE

pasnensl.

Paznen «TpeyronbHuku» BKIIO4aeT pabOTy C OCHOBHBIMHU MOHSTHSMH, OIpEAEICHUSIMHU,
TeopeMaMu U3 Kypca IUIAaHUMETPUU IO JaHHOW Teme, (popMmynamMu AJii HAXOXKIEHUS SJIEMEHTOB
TPEYTroJbHUKA, TIOCBSILEH PELICHUIO 3a/]a4 MOBBIIEHHOT'O YPOBHSI.

Paznen «YeThlpexyroabHUKN» BKIIOYAET pabOTy C OCHOBHBIMH TOHSTHSIMH, OINPEICICHHUSIMH,
TeopeMaMu Kypca M3 IUIaHUMETPUU IO JaHHOW TeMme, (popmynamu s HAaXOKIEHUS IUIOIIaJeH,
MOCBSAILEH PEIICHHIO 33/1a4 MOBBILIEHHOTO YPOBHS.

Paznen «OxpyxkHOCTH» BKJIIOYaeT pabOTy C OCHOBHBIMHU TOHSTHSMH, OIpEAEICHUSIMH,
TeopeMaMu Kypca U3 IJJaHUMETPUU MO JaHHOW TeMe, MOCBAILIEH PEHICHUIO 3a/1ad MOBBIILIEHHOIO
YPOBHSI.

HEJAU U3YYEHUSA YYEBHOTI'O KYPCA

VYueOnslif kypc «Pelenue 3agau 1o miaHUMETPUN» SBIISETCS YIIyOJIeHUEM U CUCTeMaTH3auei
3HaHUH, YMEHUH MO0 KypCcy MaTEeMaTUKH, 3aBEpLIAIOLIMM 3TallOM HENPEepPhIBHOM MOATOTOBKHU
oOyyaroluxcsi M0 TeOMETPUH, OH ONHUpaeTcs Ha COJAep)KaHHe Kypca MaTeMaTUKH YPOBHS OCHOBHOI'O
obmiero u cpegHero ooOuiero oOpa3oBaHUs, Ma€T TEOPETUUYECKOE OCMBICICHHE, UHTEPIPETAlUI0 U
000011IeHNe ITOrO OMbITAa, YTO MO3BOJIMT yYalllUMCSl YCOBEPIIEHCTBOBATh MPUEMBl pEIICHUs 3a]ad



MOBBIIICHHONW CIIOKHOCTH MO MPEAMETY MO TeMe Kypca W 3aJlaHui  €IMHOTO TOCYAapCTBEHHOTO
JK3aMeHa.
MECTO YYEBHOI'O KYPCA B YYUEGHOM IIVTIAHE
Ha usydenne yaeOHOTO Kypca «PenieHue 3a/1a4 1o miaHUMETPUN» Ha YPOBHE CPETHETO 00IIero
oOpazoBanus orBoauTcs B 11 kimacce 17 yacos .

2. COAEP)KAHUE YYEBHOI'O KYPCA

TpeyroibHuKN

Omnpenenenue TpeyroibHUKa. Bunel TpeyronbHukoB. [Ipu3Haku paBeHCTBAa TpPEyroOJIbHUKOB.
PaBHOOEIpeHHBI TpEeyroJbHUK W ero cBoiictBa. CymMma yIJIOB TpEeyrojbHUKA. BHemHui yromn
TpeyrojabHuKa. [IpaMOyroiabHbIl TPEYroJbHUK, €0 3JIeMeHThI. [Ipu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX
TpeyrosibHUKOB. Cpennsisi muHUS TpeyrojbHuka. Teopema Iludaropa. Teopema cunycoB. Teopema
KocuHnycoB. [1nomans TpeyronbHuka. [IpaBriibHBINA TPEYTOIBHUK U €ro Iiomaab. [Ipusnaku nomgodus
TpeyroibHUKOB. POpMyJIbl HAXOXKACHUS IIJIOIIAU TPEYroJIbHUKA. TeopemMa 0 MeIMaHe TPEyrodbHUKA.
Teopema o ObuccekTpuce TpeyroiabHuka. Teopemsl Menenast u UeBbl.

YeTpIpexyroibHUKH

Omnpenenenue, NpU3HAKU U CBOICTBA MapajuieorpaMmMa, MpsiMOyrojbHUKA, poM0a, KBajapaTa.
Omnpenenenue u cBoiicTBa Tpaneuud. DopMylibl HAXOXKACHUS IUIOMIAAM IapajuieorpaMma,
IPsIMOYTOJIbHMKA, poMOa, KBajJpara, Tpaneuu

Oxpy:xHocTH

OrnpezenieHne OKPY>KHOCTH. YTOJI MEXAYy KacaTteabHOM M Xopaou. Teopema 00 oTpe3kax
nepecekarmmxcs xop. Teopema o KBajpaTe KacaTeabHOU. YTJIbl ¢ BEpIIMHAMU BHYTPU U BHE Kpyra.
3amaga Oiinepa. OKpYXHOCTb, BIMCaHHas B TPEYrojabHUK. OKpPYXHOCTb, ONMCAHHAs OKOJO
TpEyroJibHUKA. BNHCAaHHBIH M ONUCAHHBIA YeThIPEXYyroJbHUK. OKpPYKHOCTh, BIMCAaHHAas B
YeThIPEXyrojibHUK. OKpYKHOCTb, OIMCAaHHAsI OKOJIO YeThlpexyroibHuka. Teopema [ITonemes.

3. INTAHUPYEMBIE PE3YJIBTATDI

OcBoeHnue yueOHOTO Kypca «3afauu IUIAHUMETPUU» JOJHKHO OOecreurBaTh JOCTHIKEHHE Ha
YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs CIEAYIONINX JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX
00pa30BaTEeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAaMMBI y4eOHOTO Kypca «3aJaud TJIaHUMETPUN»
XapaKkTepU3yroTCs:

I'paxkjaHCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUMCKOTO OOIIECTBA, MPEJACTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBICHUMN, TPOLIEAYP TPaKIaHCKOTO 001eCTBa (BBIOOPHI, OMPOCHI H TIP. ), YMEHUEM
B3aUMO/ICHICTBOBATH C COIIMAIIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMHU U HAa3HAUYCHUEM.

IIaTproTHYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTHIO POCCUNUCKON TIpa’KJaHCKOM WACHTUYHOCTH, YBAKEHHSA K MPOLLIOMY U
HACTOAIIEMY POCCUKMCKOM MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHWEM K JOCTHXKEHUSAM POCCUMCKUX
MAaTeMaTUKOB U POCCUIICKOW MAaTEMATHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JIOCTUKEHUH B APYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKHU.

JyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:




OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH POCCHIICKOT0 HapoAa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, ’THYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U
NEeSITeNIbHOCTHIO YIYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHE YCTOMYUBOTO Oy IyIIErO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHPY, BKJIIOYas 3CTETUKY MaTeMaTHMYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7ad, PEIICHUN, PacCYXIEHUH; BOCHPHHUMYUBOCTHIO K MATEMAaTUYCCKUM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS NMPUMEHITh MaTeMaTHUeCKHUe 3HAHUS B MHTEpecax 3/I0pOBOTO U
0e30macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO (370POBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHATHH M OTAbIXA, peryispHas (u3nueckas aKTUBHOCTD); (PU3UUECKOrO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JESITEIILHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHUEM IICHHOCTH TPYIOJIO0MS; HHTEPECOM K Pa3IuuHbIM chepam
npodeccuoHaNbHOM J1eATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPHIOKEHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOP Oymymied mpodeccuu U pealn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC
IUTaHbI; TOTOBHOCTBHIO M CHOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U CaMOOOPa30BaHHIO Ha
MPOTSDKCHUM BCEM KWU3HHM; TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEHICHUHU TMPAKTUYECKUX 3a7ad
MaTeMaTHYeCKON HampaBIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ SKOJOTHYECKOHM  KYJIbTYpbl, IOHUMAHHEM BIHUSHHUS  COLHMAIBHO-
SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHUE MTPUPOTHON M COLIUATIBHOM CpeIbl, 0COZHAHUEM II100aIbHOTO
XapakTepa SKOJOTHYeCKUX MpobiieM; OpHeHTalueld Ha NMPUMEHEHHE MaTeMAaTUYeCKUX 3HaHWM s
pelIeHus 3a/1a4 B 00JIACTH OKPYKAIOIICH Cpebl, IUTAHUPOBAHUS MTOCTYITKOB U OIICHKU MX BO3MOYKHBIX
MOCIIEACTBHM JIJIsl OKPYKAIOLIEH Cpebl.

LleHHOCTH HAayYHOTO MTO3HAHMUS:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIICCTBCHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMaTHYeCKOW HayKd Kak c(ephl YeIIOBEYeCKOU
JeSITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJISl PA3BUTHS ITUBUIM3AINH; OBIAICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTHYEeCKON KyJIbTYpoll Kak CpEICTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIIECTBIATH MPOEKTHYIO M UCCIIEIOBATENCKYIO NESTENIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ybTaThl OCBOCHUS NMPOrpaMMbl y4eOHOTO Kypca «3ajauu MiIaHUMEeTPUn»
XapaKTepU3yIOTCs OBJIa/ICHUEM YHUBEPCATIbHBIMY MO3HABATEIbHBIMM JICHCTBUAMHU, YHUBEPCATbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMU JE€HCTBUSMHU.

1) YHuBepcanbHbIC MO3HABATEbHbIE JICHCTBUS, 00CCICUMBAIOT  (OPMUPOBAHUE 0a30BBIX
KOTHUTHBHBIX TPOLIECCOB OO0y4aromuxcs (OCBOGHHE METOAOB TIO3HAHUS OKPY)KAIOLIEro MHUpA;
IIPUMEHEHHE JTOTMUYECKUX, UCCIIEI0BAaTENbCKUX ONepaluil, yMeHuil paboraTh ¢ HH(pOpManuei).

ba3oBbI€ JIOTUYECKUE NCVCTBUSA:

. BBISIBJISITH U XapaKTEPH30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEMaTHUYECKUX 00BEKTOB, IOHATHUH,
OTHOWICHUHA MEXAYy TMOHATUAMHU; (OPMYIUPOBATh ONpEIENCHHUs MOHATHH; yCTaHaBIMBATh
CYLIECTBEHHBI MpH3HAK KiIacCU(UKALMKA, OCHOBaHUS JUIsl OOOOIIEHHWsS M CpaBHEHHUS, KpUTEpUU
IIPOBOAMMOIO aHAJIN3a;

. BOCIPUHUMATh, (QOpPMYyIUpOBaTh U MpeoOpa3oBbIBATH CYKICHHUS: YTBEpPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIC;
. BBISIBJISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H M IPOTHUBOpEUHs B (DaKTax, JAHHBIX,

HAOJMIOACHUAX U YTBEPXKIEHHSX; MpeangaraTb KPUTEPUH Ui BBIIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUUI;



. JenaTh BBIBOABI C HCHOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUECHHU I 110 aHAJIOTHH;
. MPOBOJIUTH CAMOCTOSITEILHO J0KA3aTeIbCTBA MATEMAaTHYECKUX YTBEP)KICHUU (MPSMBIE U OT
MIPOTUBHOTO0), BBICTPAUBATh APTryMEHTAINIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBAThH
COOCTBEHHBIC CY)KJICHHS ¥ BBIBOIBI;
. BEIOMpaTh Croco0 perieHusi ydeOHOUM 3amadn (CpaBHHBATh HECKOJIBKO BApHUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOAMINN C YUETOM CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBEIe MCCIEIOBATSILCKHIC ACHCTBHUSL:
. HCIIOIh30BaTh BOIPOCHI KaK HCCJIEAOBATEIbCKUH WHCTPYMEHT IO3HAHHS; (POpMyIHpOBATH
BOIPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOJIEMY, yCTaHABIUBATH HCKOMOE U JJaHHOE, (JOPMUPOBATH
TUIIOTE3Y, apr'yMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;
. MIPOBOJIUTH CAMOCTOSITEJILHO CIJIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBJICHUIO
O0COOEHHOCTEH MaTeMaTH4YEeCKOTO OOBEKTa, SBJICHHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;
. CaMOCTOATENIbHO (HOPMYJIUpPOBaThH OOOOIICHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUs, WCCIICIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMI;
. MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIIBUTATh MPEIOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nabopManmeii:

. BBISIBJIATh J€UIMUTHI MHPOPMALMU, JaHHBIX, HEOOXOAMMBIX JUIl OTBETa Ha BONPOC M Jis
peIIeHHs 3a/1a9H;
. BbIOMpaTh  MH(OpMAIMIO M3  UCTOYHUKOB  pPa3IMYHBIX  THUIIOB,  aHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH HH(OPMAIINIO PA3IMIHBIX BUAOB U (POPM IpEACTaBICHHUS;
. CTPYKTYpUpPOBaTh MH(POPMALMIO, NPEACTABIATh €€ B pa3IMyHbIX (OpMax, WIUIIOCTPUPOBATH
rpaduyecku;
. OLIEHUBATh HaIEKHOCTh HH(OPMAIIMU IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.
2) YHuBepcajibHbIc KOMMYHMKATHBHBIE JICHCTBUS, 00ecTeYnBaOT c(OpMHPOBAHHOCTH
COLIMAJIbHBIX HaBBIKOB 00YYaIOIINXCS.
OouieHue:
. BOCIIPMHUMATh U (POPMYJIMPOBATH CYXKAE€HUS B COOTBETCTBUH C YCIOBHSAMU U LENIIMU OOIICHNUS;

SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX W MUCHBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUSI 110 XO/1y PelIeHHs 33/1a4i, KOMMEHTHPOBATh MOJIYYeHHBIH pe3yNnbTaT;

. B XOJ€ OOCYXIEeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbI, MPOOJIEMBI,
peliaeMoii 3ajaun, BICKa3bIBaTh UICU, HAllEICHHBIC HA TIOUCK PELIEHHS; COTIOCTABISATH CBOU CYXKICHUS
C CYXICHHUSMH JPYTUX YYAaCTHUKOB JHaiora, OOHApyKHWBAaTh pPa3IMYe M CXOJCTBO TIO3WIIHMA; B
KOPpPEKTHOI opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

. MPEACTABIATh PE3YNbTaThl PEHICHUS 3a/laud, OHKCIEPUMEHTA, WCCIEIOBAaHUsA, TMPOCKTA;
CaMOCTOSITENTLHO BbIOMpaTh (opMarT BBICTYIUICHHS C YY4ETOM 3ajad Mpe3eHTAllMd U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHUYECTBO:

. MMOHMMATh W HCIOJB30BaTh MPEHMYINECTBA KOMAHIAHOW W WHIWBHIYAJIBHOW pabOTHI MPHU
pelieHny y4eOHBIX 3a]a4; MPUHUMATh 11e1b COBMECTHOMN AESITeNbHOCTH, MJIAHHPOBATh OPTaHU3AIIHIO
COBMECTHOM PabOThI, pacrpeaenaTh BUIbI padOT, TOTOBAPUBATHCS, OOCYKIAaTh MPOIECC U PE3YIbTAT
paboThl; 06001IaTF MHEHHSI HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYIIOBBIX ¢GopMax paboTel (00CyxkaeHHs, OOMEH MHEHHH, «MO3roBbIE
IITYPMBI» U WHBIC); BBIOJHATH CBOIO YacTh paOOThI M KOOPAUHHPOBATH CBOM ACHCTBHS C JPYTUMU
qJIecHaMHd KOMAaHJIbI; OICHWBATh KAadeCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT IO KPUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.




3) YHuBepcaibHbIC peryJIaTHBHbIE ICHCTBUS, 00ECIIEYMBAIOT  (OPMUPOBAHUE  CMBICIOBBIX
YCTaHOBOK Y KM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranusanus:

COCTABJIATH IUIaH, AITOPUTM PEIICHUS 331a4H, BBIOUPATh CIIOCO0 PEHICHUS C yYETOM UMEIOIUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELLICHUMN €
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIB:
. BJIaJICTh HABBIKAMH I103HABATEIbHON pe(IeKCHH KaK OCO3HAHHS COBEPUIAEMBIX JCHCTBHH U
MBICIMTENIBHBIX IPOLECCOB, UX PE3yJbTaTOB; BIaJeTh CIOCO0AMM CAMOIPOBEPKU, CaAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHsl MaTeMaTH4YeCKON 3a1auH;
. IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IIpM PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX, HAHIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
. OLIEHUBATh COOTBETCTBUE PE3ybTaTa IeNU U YCIOBUAM, OOBACHATH IPHUUHBI JTOCTHKEHHS WIH
HEIOCTHXKEHUS PE3yJbTaTOB JAEATEJbHOCTH, HAXOIUTh OLIMOKY, JaBaTb OLEHKY HPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

HpeI[MeTHI)IC PE3YIbTATBI OCBOCHUS NPCAMETHOTO COACPIKaHNA, YCTAHOBJIICHHOI'O IIaHHOﬁ
pabodeii mporpaMMoit, OTpakarT CHOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS CICAYIONINX YMCHHIA:

OnepupoBaTh HOHATUSMHU: CHHYC, KOCUHYC U TaHI'€HC IPOMU3BOJIBHOTO YIJA; HMCIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO yTJiIa Yepe3 00paTHbIC TPUTOHOMETPUYECKUE (PYHKIINH.

OnepupoBaTh MOHATUSMU: JIBYTPAHHBINA yroJl, TPaHU JBYTPAHHOIO yria, pedpo ABYrpaHHOIO
yIJIa; IMHEHHBIN YToJI ABYTPAHHOTO YIJIa; TPayCHasi Mepa IBYTPaHHOTO yIJa.

OHepI/IpOBaTI) IMOHATHUAMU: MHOTOTpaHHUK, BI)IHYKJH)II;'I u HCBBIHyKJ'II:Iﬁ MHOTI'OrpaHHUK, 3JICMCHTLIL
MHOTOIpaHHHKA, TPABUJIbHBII MHOTOTPAHHUK.

KnaccudunupoBaTh MHOrOrpaHHHUKH, BBIOMpAs OCHOBAHHS ISl KJIacCU(PUKAIUK (BBITYKIIBIC H
HEBBIMYKJIBIC MHOTOTPAaHHHMKH, TPAaBUJIbHBIC MHOTOTPAaHHUKH; TIPSMbIE M HAKIIOHHBIC TPU3MBI,
napajuiesenunebl).

OmepupoBaTh TOHATUSIMH: CEKyIIas TUIOCKOCTb, CEYEHHE MHOTOIPaHHUKOB. OOBSICHATH
IMPUHIHUIBI IMOCTPOCHUA CGLICHI/II\/’I, HCIIOJIB3YsA METOA CJICIOB. CTpOI/ITI) CCUCHUA MHOI'OIPAaHHHUKOB
METOJIOM CIIEJIOB, BHIIOIHATH (BBIHOCHBIE) TNIOCKUE YEPTEXKU M3 PHCYHKOB MPOCTHIX 0OBEMHBIX HUTYP:
BU/JI CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXK/IEHHE T€OMETPHUECKHX BEIMYMH 1O 00pas3laM WM alrOpUTMaM,
MPUMCEHAA U3BECTHBIC aHAJIMTHYCCKUC MCTOABI ITPU PCHICHUN CTAHAAPTHBIX MAaTCMATHYCCKUX 3a1a4 Ha
BBIYHCIIEHUE PACCTOSTHUI MEXKTy IByMsI TOYKaMH, OT TOYKH J0 PSMOH, OT TOUKH JI0 IFIOCKOCTH, MEXITY
CKpCHIMBAIOIIUMHUCA ITPAMBIMHU, MEXKY IIIIOCKOCTAMUA, ABYI'PAHHBIX YIJIOB.

BbrumcisTe mromany moBEpXHOCTEH MHOTOTPAaHHUKOB (MIpHU3Ma, MHPaMHUa) C NMPHUMEHEHUEM
q)OpMYH; BBIYUCIIATE COOTHOUICHUA MCXKIY ILIOMAAAMN HOBCpXHOCTefI, momaasaMun HOJIO6HI)IX
MHOT'OYTOJIbHUKOB.

Beruucisate 00bEMBI M IUIONMIAIA TOBEPXHOCTEM TEN BpAIEHUS, TEOMETPUUYECKHX Tell C
pPUMEHEHHEM (POPMYJL.

BBIauciaste COOTHOIIEHHS MEXTY TUIOMIAISIMHU TMTOBEPXHOCTEH U 00bEMaMH TOJOOHBIX TEll.

N300paxkaTth u3ydaeMble (QHUTYpHl OT pPyKH M C TPHUMEHEHHEM TIPOCTBHIX YePTEKHBIX
MHCTPYMEHTOB.

BBIOHSTE (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BHII CBEPXY,
cOOKY, CHH3Y; CTPOUTh CCUCHUS TEJ BPAIICHUSL.

M3Bnekatb, WHTEPIPETHPOBAaTh W MPEOOPa3OBBIBATH HWH(POPMAIHMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUYecKuX QUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.



OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE. BBIMOIHATH NEHCTBUS CIIOKEHUS BEKTOPOB,
BBIYUTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOPA HA YHCII0, O0BSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIa1a10T.

[IpuMeHsTH IpaBUIIO NapauICICIIUIICAA.

OnepupoBarh MOHATUSAMU: JAEKAPTOBBl KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY BEKTOpPaMH, CKaIAPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxomuTe CyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YHCJIO, YTOJI MEKIY BEKTOpaMH,
CKAIIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.



4 TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3iesioB U TeM KounyecTBo 4yacoB JuekTpoHHbIE (UG pPOBbIE) JomostHuTeI
n/m | mporpaMmmbl o0pa3oBaTejibHbIE PeCypChl bHast
Bcero | Konrpoabubie | IlpakTnueckue undopmamnus
padoThI padoThI
Paznenl. TpeyroJbHUKH
1.1 | OOmue TeOpEeTHYECKUE CBEIACHUS O 3 2 https://2.shkolkovo.online
TpeyrojabHuKkax. Haxoxnenue https://math100.ru/
http://egemath.ru/
AJIEMEHTOB B TPEYrOJIbHUKAX.
[Tnouiaau TpeyroabHUKOB
1.2 | TpeyroibHHUK Kak DJJIEMEHT B 4 2 https://4ege.ru/matematika/
crepeoMeTpun. Penrenue 3aqay. https://sdamgia.ru/
https://www.time4math.ru/egeprof
Hroro no pazneny 7 4
Pa3nes 2. YeTbIpexyroJbHUKHU
2.1 | HaxoxmeHue 2JIeMEHTOB B 2 1 https://4ege.ru/matematika/
JeTHIPEXyTrOMbHUKAX https://sdamgia.ru/
2.2 | Beruncnenue mioniaaei 2 1 https://WWW.time4mat|’].ru/eqepr0f
YETHIPEXYrONBHUKOB https://2.shkolkovo.online
Uroro no pazneny 4 2
Pa3nea 3. Okpy:xkHOCTH
3.1 | Onpenenenue OKPYRKHOCTH. YTOI 3 1,5 https://4ege.ru/matematika/

MCKIAY KacaTelIbHOM U XOpHOﬁ.

https://sdamagia.ru/
http://egemath.ru/



https://2.shkolkovo.online/
https://math100.ru/
http://egemath.ru/
https://4ege.ru/matematika/
https://sdamgia.ru/
https://www.time4math.ru/egeprof
https://4ege.ru/matematika/
https://sdamgia.ru/
https://www.time4math.ru/egeprof
https://2.shkolkovo.online/
https://4ege.ru/matematika/
https://sdamgia.ru/
http://egemath.ru/

3.2 | Yrisl ¢ BeplIMHAMY BHYTPH U BHE 3 15 https://www.time4math.ru/egeprof
Kpyra https://2.shkolkovo.online
https://math100.ru/
Utoro no pasaeny 6 3
OBUIEE KOJIMYECTBO YACOB IT1O 17 9

[TPOT'PAMME
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