['ocynapctBenHoe Oro/KeTHOE ydpexaeHue KanumHuHrpajackoi obnactu
npodeccuoHanbHas 00pa3oBaTeNbHAsl OpraHU3aIUSI
«TexHOMOTHYECKHUI KO

PABOYAS ITIPOT'PAMMA YYEBHOM JUCIHUILIAHBI

OY .04 MATEMATHUKA
YPOBEHB TIPOTPAMMBI — YTITyOJICHHBIN

JUIS CIIEUAJIBHOCTH
09.02.06 CeTeBoe 1 cHCTEMHOE AIMUHUCTPHUPOBAHUE

npopmwib NpodheccuoHaILHOr0 00pa3oBaHus —
TE€XHOJOTHUYECKUI

O0bem nporpammsbl — 216 yacoB

dopma NpoMeKYTOUYHOI aTTEeCTALMHU —
9K3aMeH

Cosertck,
2022 ron



CoriacoBaHO

3aBe/yIOIUH yIeGHQ-MeTOUIECKUM OTASTIOM
" 7 H.A. VBamkusaa

«31» asrycra 2022 roz

Pa6ouast mporpaMma y4eOHOI MCIHILTHH B paspaboTana B COOTBETCTBIM:

v’ Tlpukasa Munucrepetsa 00pasoBaliug i HayKn Poccun ot 17.05.2012 roma Ned413 «O6
YTBEpHK/ICHHH (elepallbHOro  roCy1apeTBEHHOTO 06pazoBaTebHOr0 CTaHjiapTa CpeiHero 00mero
oGpasoBanus» (3aperncTprupoBano B MHHHCTCPCTBC OCTHIIH Poceun ot 07.06.2012 roma Ne24480) (8
pen. [pukasos Munobpuayku Poccuu ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot 29.06.2017 N
613, ITpukaszos MuHnpocsemienus Pocenn ot 24.09.2020 No519, ot 11.12.2020 Ne712);

v Tlucema Munucrepersa npocseienus Poceun ot 20.07.2020 roma 005-772 «O HanpaBJIeHAN
MHCTPYKTHBHO-METOJMYECKOTO TTHCHMa» 10  OpraHH3altii  NPHMEHEHHS  COBPECMCHHBIX METOJMK H
MpOrpaMM  IpPeNofaBaHus [0 00Le00pasoBaTeIbHbIM - JWMCIHIUIAHAM - B cHCTeME  CPEIHEro
podeCcCHOHATBHOTO  00pa3zoBaHus. yIHTHIBAOHIAX o6pazonaresibibie  TOTPEOHOCTH  00yYaromUXCs
00pa3oBaTENbHBIX  OPraHM3alMil, — Peajn3ylonmx  IPOrpamMmbl  CPEAHEro 1PO(eCCHOHANLHOTO
00pa3zoBaHus;

v/ mpHMepHOH 1porpaMmbl  06u1e00pasoBaTeIbHOI yueGHOM JMCHHIUIMHBL  «MaTemaTikay,
pexomenoBanHoi PI'AY «DUPO».

OpraHu3anus-paspadoTUuK: roCy1apCiBeiiioe Groyprernoe yupexsenue  KaamHuHTpajicKoi
o6acTu npodeccuoHaibHas oOpasoBaTelibHas OpraHn3alis «TexXHoa0ruIecKuii KOJIICIK»

PazpaboTunk:
Brronukosa C.B. mpernoapatesib epBOi KBAIM(HKALNORHON KaTeropuu

PaccMoTpeHa Ha 3aceiaHuyi METO/IHUECKOH cade/p
JMCIMIUIMHE ¥ HHQOPMALMOHHBIX TEXHOJIOIHI)
2022 rona.

MATHUECKHX, ¢CTECTBEHHOHAYYHBIX
nporokos Ne 01 or 30 aBrycra

PekomermoBaHa MeTOIMUECKUM — COBCTOM  TOCY/IAPCTBCHHOIO 010/HKETHOTO  YUPEIKICHUS
KanHUHrpaackoi o0nacty npodeccronaibHOI obpazoBaTelbHON OpraHu3aimeit «TexHo0ru4YeCKun
Kkouie Ky, mpotokos Ne 01 or 31 asrycera 2022 roza.



1. IACIIOPT PABOYEN MPOTPAMMBbI YYEFHOU JUCHUATIJIAHBI
OY /.04 MATEMATHUKA

1.1. O6saacTh NpUMEHEHUs1 MPOTrPAMMBbI

Pabouast mporpaMMa JUCHUTIIMHBI SIBJISETCS YaCThIO MpOrpamMMBbl MOATOTOBKH CIEIMAIMCTOB
cpeanero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo cneumansHocTH 09.02.06 CereBoe W CHCTEMHOE
aJIMUHHUCTPUPOBAHUE, YKpyMHEeHHas rpynmna  crnemuanbHocTted  09.00.00 HMudopmatnka u
BBIYMCIUTENbHAS TEXHUKA.

1.2. MecTo IMCUMIVIMHBI B CTPYKType  NpOrpaMMbl NMOATOTOBKH CIIEIHAJHCTOB CpPeIHEro
3BeHa: [Iporpamma nucuurumasl OV (.04 MaremaTnka BXOIUT B 00111€00pa30BaTeNIbHbIN YUEOHBIHN UK,
noanuka O6mue yueOHble TuciuIInHbl. CBs3b ¢ apyruMu yueOHbiMu auctuummHamMu: OYJ[.01 Pycckuit
s3e1k, OY J1.02 Jlutepatypa.

1.3. ATrTecTaums AUCHUNITHHBI
Peanuzamuss mporpammel  auctuiuimael OYJ[.04 MartemaTtika CONpPOBOXKAAETCA TEKyIleH
IIPOMEKYTOYHOM aTTECTAlUEN.
Tekymas arrectarusi IPOBOAUTCS Ha y4eOHBIX 3aHATUAX. Tekylas aTTecTalus MPOBOIUTCS B
dbopmax:
* 0Ipoc;
* OIICHKA BBINOJHEHUS 3a/laHus Ha MPAKTUYECKOM 3aHITHH;
* BBINIOJHEHHUE MUCbMEHHOTO 33aHHS Ha 3aHATUHU WK CAaMOCTOSITeNIbHOM padoTe;
* TECTUpPOBAHUE.
Ileprnoau4yHOCTH TEeKYylIEeH aTTeCTAIUN:
* ONpOC — €XKETHEBHBIN (IIPU 3aKpeTyICHUH, TIOBTOPEHUHN MaTepHaa);
* MpaKTUYECKOe 3aHATHE (OJHA OI[EHKA Ha Ka)KJIOM MPAKTUYCCKOM 3aHITHH)
* BBITIOJTHEHUE MHCHMEHHOTO 3a/IaHusl HA 3aHATUU — COYMHEHHE, dcce (OJJHA OILICHKA 3a Kaxaoe
MMMCEMEHHOE 3aHITHE: COUMHEHHUE UITH ICCE MPOBOAUTCS B KOHIIC U3YUYEHHON TEMBbI);
* BBINIOJTHEHUE CAMOCTOATEIHHON PabOTHI — OIIEHKA 32 KaXKIyI0 CAMOCTOSITENILHYIO padoTy;
* TECTUPOBAHHUE — OLIEHKA 32 KAXK/IbII TECT MOCJe U3yUYEeHHs pa3iena.

W3ydyeHne MUCHUIUIMHBI 3aKaHYMBAETCS MPOMEXKYTOUYHOHW arrecTainueil B ¢GopMe dK3aMeHa BO
BTOPOM CEMECTpPE IEPBOTO Kypca.

DK3aMeH MPOBOJUTCS 34 CUET BBIJEIICHHBIX YacOB HA SK3aMEH.

[Topsimok TpoBeACHHUS dK3aMeHa omnpenersieTcs (POHAOM OICHOYHBIX CPEJICTB IO JTUCIUILUIHHE
OV ]1.04 Marematunka.

1.4. O0bem y4eOHON AUCHUIIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoii paboThI O0beM yacoB

O0mas yueOHasi Harpy3Ka (Bcero) 216
Oo0si3aTesbHAs ayIUTOPHAs y4eOHAsA HATPY3Ka (Bcero) 168

B TOM YHCJIe

1a00paTOPHBIC 3aHATHS

MIPAKTUYECKUE 3aHATUS 130
CamocTrosiTe/ibHasi padoTa o0yualonierocst (Bcero) 30
IIpomeskyTouHass arrectauus B popme IK3aMeHa 18




1.5. Ilnanupyemble pe3yJibTaThl

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHEBI Y o6yqa}omnxc;1 JOJIDKHBI C(l)OpMPIpOBaHI)I JIMYHOCTHBIC, METAIIPCAMETHBIC U IIPEAMCTHBIC PE3YJILTAThI

JIMYHOCTHBIE PE3yJabTaThbl

JIMYHOCTHBIE Pe3yJIbTATHI ITonsitue YY1 Tunossie 3ana4u YYJ{
JInuHocTtHbIe YV ]I
JI2) TpaxknaHCKyl0 TO3UIMI0 KaK aKTHUBHOTO U | 1) pa3BUBaeT TpakJAaHCKYI TMO3UIMI0 Kak | 1) obecrnieueHue BO3MOXHOCTH

OTBETCTBEHHOI'O WIEHAa POCCHUUCKOro  0OIlecTBa,
OCO3HAIOILEIO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U
0053aHHOCTH, YBa)aloOIIEro 3aKOH U IPaBOIOPSJIOK,

AKTUBHOTO W OTBETCTBEHHOI'O WIEHA POCCHHCKOTrO
o0I11ecTBa, OCO3HAMIIETO CBOM KOHCTHTYIIMOHHBIC
npaBa ©M OOS3aHHOCTH, YB@XKAIOIIEr0 3aKOH H

CaMOCTOSITEIILHOI MOCTAaHOBKU IeJIel H
3aJa4 B MPEAMETHOM O00yUYEHUHN

00J1aJat01Iero YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, | MPABOIOPSA0K;

OCO3HAHHO NPUHUMAIOILETO TpaauLMOHHbIE | 2)POpMUPOBAHUE TPAIULIUOHHBIX HAIIMOHAIbHBIX U

HalMOHAJIbHbIE " o0111eYesIoBeYecKHe | 00IIeueIOBeUYeCKUX I'YMaHUCTHYECKHUX u

I'YMaHUCTHYECKHE U JEMOKpPAaTHUECKHE LIEHHOCTH; JI€MOKPAaTHYECKUX LIEHHOCTEH;

J14) c(OpPMHPOBAHHOCTH MHPOBO33PEHHU, 1) w4yBcTBO TropHocTH M yBaxkeHHs K | 1) oOocHOBaTh poJib JMYHOCTH B Pa3BUTHH

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayKM M OOILECTBEHHOM NPaKTHUKH, OCHOBAHHOTO Ha
Iuainore KyJabTyp, a Takke pasIndHbIX  QopMm
OOILECTBEHHOT'O CO3HAHMsI, OCO3HAHUE CBOETO MECTa B
MTOJIMKYJIETYPHOM MHPE;

JIOCTHKEHHUSIM;

MaTeMaTHKH;
2) MHTEpIpPETUPOBATh MOJyUYECHHBIC TAHHBIC
U JI0Ka3aTeabCTBA C pa3HbIX MO3ULUNA U
¢dbopmynupoBaTh COOTBETCTBYIOIINE
BBIBOJIBI.

JIS) cdopMupOBAaHHOCTE OCHOB CaMOPa3BUTHS U
CaMOBOCITUTaHUS B COOTBETCTBHUHU c
00IIeYeNIOBEUeCKUMU  [IEHHOCTSIMH M HjeajaMu
IPaKIAHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH
K CaMOCTOSATEJIbHOM, TBOPYECKOM U OTBETCTBEHHOU
JIeSITEIbHOCTH,

1) pa3BuBaeT crmOCOOHOCTh K HEMPEPHIBHOMY
camMmo00pa3oBaHuIo, OBJIaJICHHE KITFOUEBBIMU
KOMIETCHIUSIMHA. [ OTOBHOCTh K TPOAOKEHHUIO
caMo00pa3oBaHMs U TOBBIIEHHWE KBaTU(UKAIUUA B
u30paHHON  MPOQECCHOHANBHON  IeATeIbHOCTH,
CITOCOOHOCTh K TBOPYECKOM U OTBETCTBEHHOU
JESITEIbHOCTH

1) dopmupoBanue noprdosnmo padbot

JI6) TonepaHTHOE CO3HaHHME U TOBEJCHHE B
MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTU JUAJOr C JIPYTMMH JIOJbMH, JOCTUTaTh B HEM
B3aMMOINIOHMMAHUS, HAXOAWUTh OOLIMe Welu H
COTPYJIHUYATh [UIsl MX JOCTH)KEHHUS, CIOCOOHOCTh
IIPOTUBOCTOSATH UJE0JI0TUN AKCTpPEMHU3MA,
HAI[MOHAJN3Ma, KCeHO(POOUH, IUCKPUMUHAIIMHU I10
COLIMAJIbHBIM, PEIUTHO3HBIM, PacoBbIM,

1) popmupyer TojepaHTHOE CO3HAHHE M TIOBE/ICHHE
B MOJUKYJIBTYPHOM  MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHAJIOT C JIPYTUMH JIIOJIbMH;
2) HaxoauTh OOIIKE e U COTPYIAHUYATh IS UX
JOCTHIKEHMS, CIIOCOOHOCTE MIPOTHBOCTOATH
HJICOJIOTHH JKCTpEMHU3MA, HallMOHAJIM3Ma,
KCeHO(pOOMH, NIUCKPUMHHAIIMK 110 COIHMAJIBHBIM,
PEITUTHO3HBIM, pPacoBBIM, HAIlMOHAJILHBIM

1) paboTa ¢ HCTOYHUKAMU




HAallMOHAJIBHBIM TIpHU3HAKaM MW JPYrMM HCTAaTHBHBIM
COLMAJIbHBIM SIBJICHHAM,

MNpU3HaKaM W JPYrMM HCETAaTUBHBIM COLHAJIbHBIM
SIBJICHUSAM,

JI7) HaBbIKM COTPyJAHHMYECTBA CO CBEpPCTHUKAMH,
JeTbMHU  MJAJIIET0  BO3pacTa,  B3pOCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOH, ydeOHO-
UCCIEA0BATENbCKOM, MPOEKTHOM U JPYyrux BHUAAX
JIeSITEJIbHOCTH,

1) ymetb paboTaTh B KOMaHe

l)BbIONTHEHWE 3aJaHUsl B KOMaHJE Ha
OLIEHKY

JI9) roToBHOCTH M CIIOCOOHOCTH K OOpa3oOBaHMIO, B
TOM 4HCIIe caMOOOPa30BaHUIO, HA MPOTSHKEHUN BCEH
JKU3HHU; CO3HATEJIbHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBUIO yCHEIIHOMN
npo¢ecCUOHATILHON M 00IECTBEHHOU 1€ TEIbHOCTH;

1) oco3HaeTr cMmbICl Y4YeHHsS] M NOHMMAET JIMYHYIO
OTBETCTBEHHOCTH 3a OyAyIIUi pe3yabTaT

1) BBIITOJIHCHHUC 3a/IaHUS HAa OLICHKY

JI13) oco3nanHbIM BBIOOp Oyaymied mpodeccuu u | 1) 0CO3HAET CMBICT Y4Y€HHS W TOHUMAET JUYHYHO | 1) obecrieueHne HaJTUIHs B
BO3MOXKHOCTEH peann3aiui COOCTBEHHBIX KU3HEHHBIX | OTBETCTBEHHOCTH 3a BBIOOpP Oynmyieit npodeccun u | 00pa3oBaTeNnbHOM EATEIBHOCTH COOBITHH,
MJIAHOB; OTHOIIIEHUE K MpoeCCHOHATBHON | BO3ZMOXKHOCTEH peanuzanuu COOCTBEHHBIX | TPEOYIOIINX oT oOydJaronmxcst
JESTEIIbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B PEIICHUU | KU3HEHHBIX TJIAHOB; MIpeIbSBICHUS MPOJYKTOB CBOCH
JTUYHBIX, OOIICCTBCHHBIX, TOCY/apCTBEHHBIX, NEeATETLHOCTH

00IIIeHAIIMOHATBHBIX MPOOJIEM;

MeTanpeaMeTHble Pe3yJabTaThl Ionusitne YY I Tunosble 3agaun Y'Y/
PeryasituBsubie YY ]I

1) yMeHme  CcaMOCTOSITENBHO  ONpPENCIATH  IIENH
NeSTeNbHOCTH ¥ COCTaBIATh IUIAHBI  JIEATEIHHOCTH;
CaMOCTOSITETIBHO ~ OCYWIECTBJIAT, KOHTPOJIMPOBATH U
KOPpPEKTUPOBaTh  JESATEIBHOCTh;  HCIOJIB30BaTh  BCE

BO3MO>XXHBIC pecypcm T JOCTHMIKCHUA ITIOCTABJICHHBIX
[ejael W peanu3aluy IUIAHOB JEATEIHHOCTH; BBIOHMpaTh
YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYaINsX;

1) olleHUBAThH Pe3yIbTaThl BHIMOJIHEHHOTO 3aJaHUs
2) WCMOJb30BaTh OCHOBHBIE WHTEIICKTYaJbHbIC
OTIepallMK: TOCTAHOBKH 3aJlayd, (hopMyIHMpoBaHUE

TUNOTE3, aHalu3a W CHUHTE3a, CpaBHEHWS,
00001IeHMS, CHUCTEeMaTHU3alluu, BBISIBJICHHE
MPUYUHHO-CJIEACTBEHHBIX CBsI3CH, TOMCKa

aHanoroB, (hOpMyJIHPOBAHUS BBIBOJOB B 00JaCTH
MaTeMaTI/IKI/I, C KOTOPbBIMU BO3HHUKACT
HE0OXOJMMOCTb CTAJIKUBATBCS B
podecCHOHATHLHOMN e TETbHOCTH.

1) BBIMIOJTHCHHE ~ WMHIUBUAYAJIBHOTO
MPOEKTA.

2) UHTEPIIPETALHS pe3yabTaToB
HaOIIOAeHUH 3a JESITENLHOCTBIO

oOydJaromierocss B TIPOIECCE BBIMOJHECHUS
WHJUBUTyIBHOTO MPOEKTA.
3) peleHNe CUTYaIIMOHHBIX 33124

5) yMeHue UCHojb30BaTh CpeiCTBA HHPOPMALIMOHHBIX
U KOMMYHHUKalMOHHbIX TexHosoruil (nanee - UKT) B
pelIeHMH  KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U
OpraHM3alMOHHBIX 3a/1a4 C COONII0ACHUEM TpeOoBaHUI

1) ucnonp3oBaTh cpeacTBa WHGOPMALMOHHBIX U
KOMMYHUKAIMOHHBIX TE€XHOJOTUM TpPU H3YYEHUH
Marematnkn

1) opranuzanusi OOLIEHUS TPU TMOMOIIU
MporpamMM TEJIEKOMMYHUKAIIMOHHOW CBSI3U B
JTUCTAaHIIMOHHOM PEKHMeE




SpPTrOHOMMKH, TCXHUKN 6630HaCHOCTI/I, THTHUCHBI,
pecypcocOepekeHrs, TPABOBBIX M ATHYECKUX HOPM,
HOpPM WHGOPMAITMOHHOHN 0€301TaCHOCTH;

Ilo3naBaTeabHbie YY /|

MMO3HABATENFHON, y4eOHO-

JCATCIBbHOCTH,

3) BlageHWEe HaBBHIKAMH
HCCIEN0BATEIbCKON "u MPOEKTHOU
HaBBIKAMHM  pa3pellieHus MpoOJieM; CHOCOOHOCTh |
FOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB
perieHus MPAKTHYSCKUX 3ajad, MPUMECHEHHUIO Pa3TuIHBIX
METOOB IIO3HAHMS;

1) wucmonp30BaTh PA3NMYHBIE HWCTOYHHKH  JUISI
nonyueHuss uHGopmanuu B 0OJACTH MaTEMaTHKH,
OLICHUBATH €€ IOCTOBEPHOCTH;

2) OOBSACHSATH SIBJICHUS C HAYYHOU TOUKH 3pEHUS

1) BBITIOJIHEHHE yueOHO-
UCCIIEIOBATENIbCKUX,  TBOPUYECKUX paloT
IUIs BBICTYIUIEHHH Ha ypOKax MaTeMaTHUKU
0 33JJaHHOI TeMe Ha OLEHKY

2) nabmroJeHue 3a HaBbIKAaMU palOTHI 3a
JEATENILHOCTBIO 00YUaOLIErocs: B IpoLecce
BBINIOJIHEHMsI pedepaToB, T0KIa10B, paboT.

4) TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOSITEIBHOM
MH(QOPMAILIIOHHO-TI03HABATEIILHON JesSITeIbHOCTH,
BJIaJiCHHE HaBBIKAMH MOy YEHUS HEO0XO0 MO

WHQOpMaMu U3 CJOBapell pa3HBIX THUIOB, YyMEHHE
OpPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WH(POPMALIUH,
KPUTHYECKU OILICHHUBATh u HHTEPIPETUPOBATH
nH(OPMAIIHIO, TTOTyYaeMYI0 U3 Pa3NUYHBIX HCTOYHHUKOB;

1) ymenue AQHAIU3UPOBaTh W IPEACTABIATH
MHGOPMAIUIO B Pa3IMUHBIX BUAAX

1) BbimonHeHHE pedepaToB, JIOKIAJOB,
TBOpUECKUX paboT ¢ momolunpio WHTepHeT
pecypcoB

2) HabIo/1IeHNe 3a HaBbIKaMU
CaMOCTOSITENIbHOU paboThI 3a
JEATEFHOCTBIO 00YYaromerocsi B Mporecce
NOJTy4eHHsl He00X01MMOoN HHPOpMaLIUU

7) yMeHHe caMOCTOSITENIbHO OIIEHUBATh U MPUHUMATH
pelIeHus, ONpeAesAIoINe CTPATeTUI0 MOBEACHUs, C
Y4ETOM IPaKJAHCKUX U HPAaBCTBEHHBIX LIEHHOCTEH

1) camocTosiTeNnpbHAs paboTa 00yJarOIIHXCS

1) BBITIOTHEHHE 3a]JaHUI HA OIICHKY

KomvynukaruBHbie YY /I

2) yM€eHHE NPOYKTUBHO OOIIATHCA M B3aMMOJIEHCTBOBATL B | 1) yMeTh pachpeleNsaTh pemieHus 3agadd ¢ | 1) paboTa B KOJUIGKTHBE, KOMAaHJE,
TPOLECCe COBMECTHOM JICATEbHOCTH, YUUTBIBATh TOSULINN | O IHOTPYIIIHUKAMY; > pexTuBHOE B3aMMO/ICHICTBHE C
APYTHX  YYaCTHUKOB  JEATENBHOCTH,  d(dexTusHO | ) yMETh MyONWYHO TPEJACTABIATH PE3yJIbTaThl | OAHOTPYNIHUKAMH, 32 KOPOTKHH TMepuoj
paspeLlaTh KOHQIMKTEL COOCTBEHHOTO MCCJIENOBAaHMS, BECTH IHCKYCCHH, | COOpPaTh  MAaKCHMAlbHOE  KOIMYECTBO
YUUTHIBAS TIO3UIIUH IPYTUX YIaCTHHKOB peIIeHUA

8) BiajzieHHe SI3BIKOBBIMU CPEJCTBAMHU - YMEHHUE SICHO, | 1) yMEHHE SCHO, JIOTMYHO W TOYHO M3JIaraTh CBOK) 1) MOJMydeHHe MPEIMETHBIX 3HAHHH B
JIOTHYHO W TOYHO H3JIaraTh CBOK TOYKY 3pPEHHs, | TOUKY 3pEHHS, UCIOJIb30BATh aJCKBATHBIC S3BIKOBBIE CTPYKTYPAX, aJbTEPHATUBHBIX
WCIIOJIb30BAaTh a/ICKBATHBIE SI3IKOBBIC CPEJICTBA; CPEACTBA; 00pa3oBaTebHON OpPTaHU3AINH

9) BianeHHE HaBBIKAMHU IO3HABATENBbHOW peduiekcuu | 1) chOpMUPOBAHHOCTh HABBIKOB II03HABATEIBHON 1)  caMOCTOSTENBHOE  OCBOCHHE  IJIaB,

KaK  OCO3HaHHsA  COBEpPIIAEMBIX  JACUCTBUH W
MBICJIIUTEIIBHBIX — IPOLECCOB, WX PE3yJIbTATOB U
OCHOBaHI/II\/'I, T'paHUIl CBOCTO0 3HAHWUA W HC3HAHWNI,

pedrexkcun

pa3lenoB M TEM YUEOHBIX TIPEIMETOB
2) TecTUpOBaHUE




HOBBIX IIO3HABATCJIBHBIX 3aJlad W CpCACTB HX
JOCTHMIXXCHUA.

HpeJIMeTHI)Ie PeE3yJdbTaThbl

1) chopMHUpPOBaHHOCTh MPEACTABICHUN O MaTeMaTHKe KaK YaCTU MUPOBOW KyJbTYpbl M O MECTE MAaTEMAaTUKU B COBPEMEHHOW IUBHIM3ALUH, O CIIOCO0aX
ONMCAHUS Ha MAaTEMATUYECKOM SI3bIKE SIBJICHUN PEabHOTO MUPA;

2) chopMUPOBAHHOCTH NPEACTABICHUN O MATEMAaTUUYECKUX MOHATHAX KaK O BXKHEHIIMX MaTEeMaTHUYECKUX MOJENAX, MTO3BOJISIOLINX OMMCHIBATh U U3y4aTh
pa3HbI€ MPOLIECCHI U SBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOT0 TIOCTPOEHUSI MaTEMATUYECKUX TEOPUL;

3) Bi1aZieHne METO/IaMU JI0Ka3aTeIbCTB U AITOPUTMOB PEIICHHS]; YMEHHUE UX IPUMEHSTh, IPOBOAMTH J10KA3aTEeNIbHbIE PACCYXKACHUS B X0JI€ pEIICHUs 3a/1a4;
4) BrajeHNe CTaHJIAPTHBIMU IPUEMaMU pEIICHUs PAlMOHAJIbHBIX U UPPALMOHAIBHBIX, IOKA3aTEIbHbBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHUH U
HEPABEHCTB, UX CHCTEM; HCIIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHCIE JI1 NOMCKA IYyTH PELICHUS M WUIFOCTPALMU PELICHUS
YpPaBHEHUI U HEPABEHCTB;

5) copMHUPOBAHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHUSAX, UIEAX U METO/IaX MaTEMAaTUYECKOT0 aHAIN3a;

6) Bi1aJIeHUE OCHOBHBIMU MOHATUSAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, UX OCHOBHBIX CBONCTBaX; C()OPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YepTeXax, MOJAEIAX U B PeabHOM MUpPE reoMeTpuieckue (GpUrypsl; mpuMeHeHHE U3YUeHHBIX CBOMCTB reOMeTpUYeCcKUX GUryp u Gopmy
JUISI pEIICHUs] TEOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAaHUEM;

7) chopMUpPOBAaHHOCTH MPEACTABICHUHN O MpoILeccax U SBICHUSAX, UMEIOIIUX BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B peaJbHOM
MUpe, 00 OCHOBHBIX MOHSATHUSAX JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHHI HAXOAUTh U OLICHUBATh BEPOSATHOCTU HACTYIUIEHUS COOBITUN B MPOCTEHILINX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYNH;

8) Bi1aJieHNe HaBbIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM IpHU PELIEHUH 3a7a4

9) ymeHue onepupoBaTh MOHATUAMU: OIpPEeNeHHE, aKCHOMa, TeOpeMa, CIeICTBUE, CBOWCTBO, MPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHIbHBIE ()OPMYIHPOBKH;
yMeHHue (HopMyIHpoBaTh 00paTHOE M IMPOTUBOMNOJIOKHOE YTBEP)KJIECHUE, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh METOJI MaTeMaTUYECKOM
WHAYKIHH; IPOBOJAUTH JJOKA3aTENIbHbBIE PACCYKIEHUS IPU PELIEHUH 3a/1a4, OLIEHUBATh JIOTHYECKYO IIPABUIILHOCTD PACCYKICHUM;

10) ymeHue omnepupoBaTh MOHSITUAMM: MHOXKECTBO, IOJMHOKECTBO, ONEPALIMU HAJ MHOXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJisl OIMCAHUs PeabHbIX MPOLIECCOB U SBJICHUIN U PU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX Y4eOHBIX MPEIMETOB;

11) ymenue omnepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaThb U OMHUCHIBATh I'padbl pazIudyHbIMHU
croco0amu; UCHOIB30BATh I'padbl MPHU PEIICHUH 3a]1a4;

12) ymenue cBoOOIHO ONEpUPOBATH MOHATUSMU: COYETaHHE, IEPECTAHOBKA, YUCIIO COUETaHUIl, YUCIIO TepecTaHOBOK; OMHOM HbI0TOHA; yMeHUEe NPUMEHSATh
KOMOUHATOPHBIE (DaKThl U PACCYXACHUS JUIsl peLLICHHs 3a1a4;

13) ymeHue onepupoBaTh MOHITUSAMU: HATypaJbHOE YHUCIIO, LI€JI0€ YUCIIO, OCTATOK 110 MOJIYJII0, pallMOHAIbHOE YHCII0, UPPALMOHAIBHOE YHCII0, MHOYKECTBA
HATypaJbHbIX, LENbIX, PALMOHAJBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE MCIIOJIb30BaTh NPU3HAKU JEIUMOCTH, HAUMEHBIIUMN OOIMH [enuTeNns U
HauMeHbllee olliee KpaTHoe, aroput™ EBkinaa nmpu pereHnu 3aaq; 3HakOMCTBO C Pa3IMYHbIMU MO3UIIMOHHBIMUA CUCTEMaMU CUUCIICHUS;

14) ymenue cBOOOTHO ONEepupoOBaTh MOHATHIAMMU: CTENIEHb C LEJIBIM IOKa3aTelIeM, KOPeHb HaTypallbHON CTENEeHHU, CTENEHb C PAllMOHAIBHBIM IT0Ka3aTelIeM,
CTENEHb C JEHCTBUTEIbHBIM (BEIIECTBEHHBIM) [T0OKa3aTeseM, Jorapu(m yuciia, CHHyC, KOCUHYC ¥ TaHI'€HC ITPOU3BOJILHOTO YUCIIA;

15) ymeHue omnepupoBaTh MOHSATHSIMU: TOXAECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YPaBHEHHUH M HEPABEHCTB,




PaBHOCWJILHOCTh ~ ypaBHEHHMI, HEPAaBEHCTB M CHCTEM, palMOHANbHBIC, HWppaIlMOHAIbHBIC, TOKa3aTelbHbIe, CTENEeHHbIe, Jorapu(pMHUUECKHE,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHME pelllaThb YpPaBHEHHUS, HEPABEHCTBA U CHUCTEMbI C TOMOIIbIO PA3JIUYHBIX MPHUEMOB;
pelaTh ypaBHEHHs, HEPABEHCTBA M CUCTEMBI C IapaMeTpOM; MPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBI JUISl PELICHUS] MaTEMAaTUYECKUX 3a7ad U
3aj1a4d U3 pa3IMuHbIX 00JacTell HAyKu M peaibHOM JKU3HU;

16) ymenue cBOOOTHO OMNEPUPOBATH MOHATUSAMH: Tpapuk (GyHKIMH, oOpaTHas (YHKUWSA, KOMIO3MLUS (DYHKIUMHA, TuHeHHas (QyHKIUSA, KBaJpaTHUHAS
GbyHKLUA, cTeneHHas (YHKIMS C IeJbIM I[O0Ka3aTesleM, TPUTOHOMEeTpUYeckue (PyHKIUH, OOpaTHbIE TPUTOHOMETpUYEeCKHe (DYHKIUH, MOKa3aTelbHas U
norapudmuyeckas QyHKIUN; YMEHHE CTPOUTH Tpaduku (yHKIIHIA, BBITOTHATH TPeoOpa3zoBaHus Tpa@uKoB (HyHKITHIA;

YMEHHE HUCIOJb30BaTh rpaduku GyHKUUHN A N3y4EHUs MPOLECCOB U 3aBUCUMOCTEH MPU pEeIIeHUH 3aad U3 IPYIHX y4eOHbIX NMPEeIMETOB U U3 peabHOI
JKU3HU; BBIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEX/ly BEJIMYMHAMY;

yMEHHE CBOOOJHO OIEPUPOBATh MOHATUSMH: YETHOCTh (DYHKIMH, NMEPUOAUYHOCTb (YHKIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIHH,
AKCTpeMyM (YHKIHHU, HanOOJIbIIIee U HAaMMEHbIIIee 3HaueHUs (PYHKIIUN HA TIPOMEXYTKE; YMEHHUE MTPOBOIUThH HCCIIEJOBaHNE (PYHKIIUH;

YMEHHE MCIOb30BaTh CBOWCTBA M rpaduku (QyHKUMH 17 pellieHUs ypaBHEHMM, HEPAaBEHCTB M 3aJad C MapaMeTpaMu; M300pa)xaTbh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHUH, HEPABEHCTB U UX CHUCTEM;

17) ymeHue cBOOOJHO ONEpPUPOBATh MOHATHSAMHU: IOCIEAOBATEIBHOCTh, apupMeTHUYecKas HpOrpeccusi, reoMeTpuyeckas Hporpeccus, OECKOHEYHO
yObIBaroIasl reoMeTpuyecKas Mporpeccus; yMEeHHUE 3a/1aBaTh IMOCIEA0BATEILHOCTH, B TOM YHCIIE C TIOMOUIBIO PEKYPPEHTHBIX (hopMy;

18) yMmeHue omnepupoBaThb MOHATHSAMM: HENPEPHIBHOCTh (DYHKIUHM, acUMOTOTHl rpaduka (yHKIUM, IepBas M BTOpas MPOU3BOAHAA (DYyHKIUH,
TEOMETPUUECKUN W (PU3MUECKUIl CMBICT MPOU3BOJIHOMN, MEepBOOOpa3Hasi, ONpeNeIeHHBI MHTETpall; YMEHHE HAaXOJUTh aCHMIITOTHI Tpaduka (GyHKIHH;
YMEHHE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3UIMH (DYHKIIMHA, HAXOJUTh ypaBHEHHE KacaTeabHOM K rpaduky GyHKUNY;
YMEHHE HCIONIB30BaTh MPOU3BOIHYIO JJISI UCCIENOBAaHUS (DYHKIUH, A7 HAXOXKIEHHS HAMIY4IIero PelIeHUs B MPUKIAJHBIX, B TOM YHUCIE COIMAIbHO-
HSKOHOMMUYECKUX M (DU3MYECKHX 3a/ayax, JJIs ONpPEeIeNeHHs CKOPOCTH M YCKOPEHHUS; HaXOAMTh IUIOM@AAW M 00beMbl (DUIyp C MOMOIIBIO MHTErpaia;
MIPUBOIUTH IPUMEPBI MATEMaTHUECKOTO MOJISIIMPOBAHUS C TOMOIIBI0 A pepeHInanbHbIX YpaBHEHUH;

19) ymeHue onepupoBaTh NOHATHSIMHU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOJYJIb U apT'yMEHT KOMIUIEKCHOTO Yuclia, popMa 3arucH
KOMILIEKCHBIX YHCeN (TeoMeTpuYecKas, TPUTOHOMETpHUYECKasi M airedpanueckas); yMeTh NMPOU3BOAUTH apu(PMeTHUeCKHue NEHCTBUS C KOMILJICKCHBIMH
YHUCIaMU; IPUBOIUTH MPUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIT;

20) ymeHue CBOOOJHO ONEPHPOBATH MOHATHIMH: CpeaHee apudmMerHueckoe, MeauaHa, HAUOOJbIIee W HAWMEHbIEE 3HAUCHHs, pa3Max, TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHME JJIsi ONHCAHMs YHMCIOBBIX JAHHBIX; YMEHHE HCCIIE0BaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C IPUMEHEHHEM rpaduyecKux
METO/OB H JIEKTPOHHBIX CPENICTB; TPaQUUECKH UCCIIEI0BATh COBMECTHBIE HAOIOACHHUS C MOMOIIBIO JHarpaMM pAacCEUBaHUS U TMHEHHOU PEerpecCcHu;

21) yMeHHE HaxXOAWUTh BEPOSATHOCTH COOBITMH C HCIOJb30BaHUEM TIpaHUUEecCKHMX METOAOB; MPUMEHATh IJs pelleHus 3afad (OpMyJbl CIOXEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (hOpMYITy MOJIHOW BEPOATHOCTH, popmyiry bepHym, komOuHaTOpHBIE PaKThl U (POPMYJIBI; OIIEHUBATH BEPOSITHOCTH PEATHHBIX
COOBITHI; YMEHHE ONEpUPOBATh MOHATUAMU: CllydaiiHasi BEIMYKMHA, paclpeieIeHHe BEpOATHOCTEH, MaTeMaTHUECKOe OXHJIaHUE, JUCTIEPCHs U CTaHJIapTHOE
OTKJIOHEHUE CIy4YaiiHOW BENWYWHBI, (QYHKIWUU PACHpPEICNCHUS U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJIBHOTO paclpelesieHuil; yMeHHe
UCIOJIb30BaTh CBOIMCTBA M3YUYEHHBIX pPAcCHpeAeNCHUN AN pelleHHs 3aJad; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCIICIOBaHMIA; YMEHUE PUBOJUTH TPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B TPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

22) ymeHue cBOOOIHO ONEpPUPOBATh MOHATHIMHU: TOUYKA, MPsiMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUHA YroJl, IBYTPAHHBINA YroJl, TPeXTpaHHbIH




yroJi, TepeceKaroNrecs, napaiebHble U CKPEIIUBAIOIIUECS MPSMbIE, MapalIeNbHOCTh U MEPICHAUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH, YTroi MEXIy
MPSIMBIMHU, YTOJI MEXIY MPSIMON M TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH;, YMEHHME HCIOJIb30BaTh MPH PELICHUH 3a]1a4 U3y4YeHHbIE (DaKThl U TEOPEMbI
IJIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE ONEPUPOBATH MOHITUSIMU: MHOTOTPAHHUK, CEYCHUE MHOTOIPAaHHUKA,
MPaBWIBHBII MHOTOTpAaHHUK, MpU3Ma, MUpaMuia, Gpurypa u MoBEpXHOCTh BpalIeHMs, IWIMHIpP, KOHYC, IIap, cdepa, pazBepTka MOBEPXHOCTH, CEUCHHS
KOHYyCa U IIWJINHApPA, NapajlieIbHble OCH WM OCHOBAaHHUIO, CEUYEHHUE I11apa, MJIOCKOCTh, Kacaromasics ceppl, HWINHIPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHHKA, N300paxaTh MHOTOTPAHHHUKH, (DUTYPHI M TOBEPXHOCTH BPAIICHHUS], UX CEUEHHUS, B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE
MIPUMEHSTH CBOWCTBA TEOMETPUICCKUX (UTYP, CAMOCTOSTEIHLHO (OPMYIHUPOBATH OMPEACICHHS U3y9aeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI O CBOWCTBAX U
MpHU3HAKaX TeoMeTpUuyecKux (GuUryp, oOOCHOBBIBaTh WIJIM OIPOBEPraTh HMX; YMEHHE MPOBOAMUTH KiaccHuPUKAIMIO (PUTyp MO pa3iMyHBIM MpU3HAKAM,
BBITIOJTHATH HEOOXOIMMBIC JIOTIOJTHUTEILHBIC TOCTPOCHHSI,

23) ymeHune CBOOOJHO OMEpPUPOBATH MOHATHAMU: IUIOMIAAb (UTYpPHI, 00beM (DUTYPHI, BEIUYHHA YIJIa, PACCTOSHUE OT TOYKU JIO0 TUIOCKOCTH, PACCTOSHUE
MEXTy TPSMBIMH, PACCTOSIHHE MEXKIY IUIOCKOCTSMH, TUIOMAAb cepsl, MIom@aap MOBEPXHOCTH MHPaMUIbI, TPU3MBI, KOHyca, HWIMHApPa, 00beM KyOa,
MPSIMOYTOJIBHOTO TIapasuieienune ia, MUpaMubl, IPU3MbI, IUITHHAPA, KOHYCA, [1apa; YMEHHE HaXOJUTh OTHOIIIEHHE 00bEMOB MOI0OHBIX (DUTYD;

24) ymenwe CBOOOJHO OINEPUPOBATh TMOHATUSIMH: JIBIDKCHHE, MapaJieIbHBIM MEpPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue Moa0ous, MoAoOHbIEe (DUTYPBI; YMEHUE Paclio3HABATh paBHbIC U MOA0OHBIE (UTYPHI, B TOM YHCIE B MPHUPOJIE, UCKYCCTBE, ApXUTEKTYPE;
YMEHHE UCIOJIb30BaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOIUTh TEOMETPUUECKUE BEJIMUUHBI (JIJTMHA, YTOJI, TUIOLadb, 00BEM) MPU PEIICHUH 3a7a4 U3 JPYyTruX
y4eOHBIX MPEIMETOB U U3 PEAbHOM KU3HU;

25) yMmeHue CBOOOJIHO ONEPUPOBATH MOHATHUSMHU: TPSIMOYTOJIbHAsE CHUCTEMa KOOPIWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa
BEKTOPOB, TMPOU3BEICHHE BEKTOpa Ha YHCIIO, Pa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaIIpHOE NPOU3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YTON MEXIy
BEKTOpAMU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ IS PEHICHUS TeOMETPUUYECKHX 3aJad W 3a7ad JAPYTHX Y4YEOHBIX MPEIMETOB;
OTEepUpPOBATh MOHATUAMU: MaTpula 2 X 2 u 3 X 3, olpeAenuTeNlb MaTPHULIbL, FEOMETPHUUECKUNA CMBICIT ONPEACTUTENS;

26) yMeHHE MOJCIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE MATEMAaTHKH; COCTABIISITH BBIPAXKCHUS, YPaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI 1O YCIOBHUIO
3aJ]a4M, UCCIIE0BATh MOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM afmapara aireOpbl, MHTEPIPEeTUPOBATh MOTYUYSHHBIN Pe3ybTaT; CTPOUTh MaTeMaTHUECKHE
MOJICJIU C TIOMOIIbI0 T€OMETPUUECKUX MOHATUM U BEJIWYUH, PEllaTh CBS3aHHBIE C HUMH NMPAKTHUYECKUE 3aJa4H; COCTABJISTH BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh TONYYCHHBI pe3ysibTaT; peliaTh NpUKIagHble 3aJadyd CpeJCTBaMU MaTeMaTHMYeCKOTro aHalu3a, B TOM YHCIE COLHAIbHO-
HKOHOMUYECKOTO U (PU3NUECKOI0 XapaKTepa;

27) ymeHHe BbIOMpATh MOAXOMAAIIMN METOMA AJs pelleHHs 3aJaud; MOHMMAaHHWE 3HAYMMOCTH MaTeMaTHKHW B HM3YYEHHHM MPUPOIHBIX M OOIIECTBEHHBIX
MIPOIIECCOB U SIBJICHUI; yMEHUE PACIO3HABATh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITHIA
POCCHUICKON 1 MUPOBOM MaTEMAaTUUYECKON HAYKH.




2. COAEPKAHUE YYEFHOU JUCIATIIIMHBI OY /.04 MATEMATHKA

HaunmenoBanue Copepxanne yueOHOT0 MaTepHAaJIa, CeMMHAPHI H PaAKTH4YeCKHe padoThl, CAMOCTOSITEIbHANA padoTa O0Bem
pa3fenoB U TeM o0yuyarouuxcs yacos
1 2 3

Pazpen 1 IloBTOpEHMe MaTepHaJia 32 KYPC OCHOBHOI'O 00111ero 00pa3oBaHus 4
Tema 1. 1. Pemenne I'paduku nuneitnpix yHxuuid. JInneiiHble 1 KBagpaTHbIe ypaBHeHHA. HepaBeHCTBA U CHCTEMBI HEPAaBEHCTB 4
YpaBHEHUI, HEPABEHCTB,

CHCTEM HEpaBCHCTB BBozanas koHTponbHas padota. [IpakTuueckoe 3aHsATHE: pellleHHe JIMHEHHBIX, KBaPaTHBIX yPABHEHH, HEPABEHCTB M CUCTEM
I'paduxu GpyHKIUH. HEPABCHCTB.

CBolicTRa CamocTtosTenbHas padoTa o0yyaronmxcsi: padoTta 1o KapToukam

apudpMeTHIEeCcKOro MeTo/1 BBe/ICHUS] HOBBIX IIepeMEHHBIX. ApuU(METHUSCKUN KBaJApaTHBIA KopeHb. CBOWCTBA CTEMEHEH

KBaJIPaTHOTO KOPHS N3 uux npakTuyeckue 3aHATUS B opMe MPAKTHYECKOI MOATOTOBKH: JICHCTBUS ¢ apU(PMETUIECKUM KBaJPaTHBIM 2
CTEIeHH. KOPHEM U CO CTENEHIMM.

Paznen 2 OCHOBBI TPUTOHOMETPHUH 30
Tema 2.1. Onpenencuue YucnoBas okpykHOCTh. Pajiuannasi mepa yria. Bpanienue JBu>KeHust 10
TPUTOHOMETPUU @opMyJIbl 1JIs1 PAIMaHHON U IpalyCHOM MephI yTia

Onpenenenne cuHyca, KOCUHyca U TAHTEHCA
3HaKM CHHYyca, KOCHHYCA U TAHI€HCa
3aBHCHMOCTb M€Ky CHHYCOM, KOCHHYCOM H TAHT€HCOM OJTHOTO M TOT'O )K€ yIJIa
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
@PopMyJIbl IPUBENCHHUS
Tema 2.2. TpuroHomeTpuueckre TOXKAECTBA 10
ToxnecTBeHHBIE CuHyc, KOCHHYC M TAHT€HC CYMMBI ¥ pa3HOCTH ABYX YIJIOB
npeodpa3oBaHus Cunyc, KocuHyC BOMHOrO0 yriia. ®opMyIibl TOJIOBUHHOTO yIJia
[IpeoOpazoBaHKe CyMMbI TPUTOHOMETPHUUECKUX (PYHKIIMH B Ipou3BeeHre (Pa3HOCTh)
BrlpakeHne TpuroHoMeTpuieckux (pyHKIMH yepe3 TaHTeHC MOJIOBHHHOTO apryMeHTa
[IpeobOpazoBaHKe MPOCTEHIIMX TPUTOHOMETPHUESCKHIX BBIPKESHUH
[Ipocreiiue TOXAECTBEHHBIE IPEOOPa30BaHUS
TpuroHoMeTprYECKrEe TOXKAESCTBA U UX UCIIOJIB30BaHUE B YPABHEHUIX
Tema 2.3. [IpocTeiime TpUroHOMETpUIECKIE YPaBHEHUS 10
Tpuronomerpuyeckue Cn1oco0bI PEleHUs] TPUTOHOMETPUYECKUX YPABHEHUM

YpPaBHEHUS U HEPABEHCTBA

Pelienne TpUroHOMETPUYECKUX YPAaBHEHUM

[Tpocreiinme TPUrOHOMETPUUECKUE HEPABEHCTBA

Pelienue TpUroHOMETPUYECKUX HEPABEHCTB




Penienue TpUroHOMETPUUECKUX YPABHEHHUM M HEPABEHCTB

N3 Hux npakTuyeckue 3aHATHA B GopMe NPAKTHYECKOH MOAT0TOBKH
1. HccnenoBanue TPUTOHOMETPUICCKUX (PYHKITHI

2. Pemenne npocTeUMX TPUTOHOMETPHYECKUX yPAaBHEHHH

3. PermieHne TpUroHOMETPHUYECKHX HEPABEHCTB U CUCTEM ypaBHEHUM
Koutpoabhas padora 1

24

Pasznen 3

«HpﬂM])Ie B IPOCTPAHCTBE»

30

Tema 3.1. Hauannubie
MIPEICTABIICHUS
cTepeoMeTpumy. B3aumuoe
PAaCHOIOKEHHE IPSIMBIX B
IIPOCTPAHCTBE

[TousiTue mpocTpaHcTBa. AKCHOMBI CTEPEOMETPUH

30

CrnencTBus M3 aKCHOM CTEPEOMETPUHU

Bupl IpsIMBIX B TPOCTPAHCTBE

HapaJ'IJ'IeJ'IBHOCTL HOPsAMBIX B IIPOCTPAHCTBEC

ITapannenbHOCTh IPSIMOM U MIJIOCKOCTH

[TapannenbHOCTh MIIOCKOCTEN

CBoiicTBa M300pa’keHUH MPOCTPAHCTBEHHBIX (GHUTYpP HA MIIOCKOCTH

[lepneHIMKYISIPHOCTD MPSIMBIX

[TepneHaANKyYJIIPHOCTD NPSMOI U IIJIOCKOCTH

IlepnenauKyJIsip ¥ HAKJIOHHBIE

Teopema 0 TpEX NepneHIUKYIISIpax

PaccTosinue Mexly CKpeIMBatOIIMMHUCS NPSIMBIMU

HCpHCH,I[I/IKyJUIpHOCTL IUIOCKOCTEH

[TapannenbHas IpoeKLus U €€ CBOWCTBA

OproroHaspHas MPOEKIHS U €€ CBOMCTBA

N3 Hux npakTuyeckue 3aHATHS B GopMe NPAKTHYECKOH MOATO0TOBKH
1. Pemenue 3aga4 no TeMe: «AKCHOMBI CTEPEOMETPHUID
2. Pemenue 3agau no teme: «llapannenbHOCTb IPSIMOIM B IPOCTPAHCTBE
3. Pemenne 3amau: «llepnenaukymsap u HAKIOHHBIE»
4. Pemenue 3anau no Teme: «llepneHANKYISIPHOCTD TUIOCKOCTEN
KonTpoabnas padora 2. «IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBEY

24

Paznen 4

MHOrorpaHHuKH

26

Tewma 4.1.I1onarue
MHOI'OT" paHHI/IKa

[lonsitne MHOTOTpanHuKa. Beprmmael, péOpa, TpaHN MHOTOTPaHHHKA

Pa3BépTka, MHOTOrpaHHbIe YTkl Teopema Diinepa

Tema 4.2.
[Ipuzma

ITpusma. IIpsimast ¥ HAKJIOHHAS IPU3Ma

[IpaBunbHas npusma. [Tapamienenunen

CI/IMMeTpI/I}I B KY6C, B NMApaJUICTICIIUIICIC U B IPU3MC

CBoiicTBa napajuieIbHBIX CEYEHUN B TIPU3ME




ITocTpoenue mpocTemnX ceueHnt B Ipu3Me

Tema 4.3.
[Mupamupa.
IIpaBunbHBIE
MHOTOTPaHHUKHI

[Tupamuga. [IpaBunapHas nupamuaa

16

[Mupamuga. YceuéHnas nupamuaa

CBoiicTBa MapayuIeIbHBIX CEYCHUN B TTHPaMUJIC

ITocTpoeHue MpoCcTENIINX CEUEHU TUPaAMUIbI

OcHOBHEBIEC CBOMCTBA OpaBUJIBHBIX MHOT'OI'PAHHUKOB

[IpencraBnenue o MpaBUIBHBIX MHOTOTPaHHHUKAX (KyO, TETpasap, OKTa’dap, JOJAEKadAP, UKOCAdIP)

Ceuenns Ky6a, IpU3MbI U TUPAMUIBI

Paznen 5

«KoopnuHaThl 1 BEKTOPHI»

20

Tema 5.1.
«[IpssMoyronbpHas cuctema
KOOPJHMHAT Ha TUIOCKOCTH

U TIPOCTPAHCTBE»

JlexapToBa cucTeMa KOOpIMHAT

JlexapToBBI KOOPAUHATHI B IPOCTPAHCTBE

dDOpMyna PACCTOAHUA MCKAY JABYMS TOYKAMH

YpaBHeHUs NPSMON Ha MJIOCKOCTH

KoopanHatel cepeausbl oTpe3Ka

Tema 5.2. [eiicTBus ¢
BEKTOpaMHU

[TonsTue BekTOpa B mpocTpaHcTBe. KoopauHaTel BEKTOPOB

16

Moynb BeKTOpa

PaBeHCTBO BEKTOPOB

HeﬁCTBHﬂ C BCKTOpaMH. Cro)XeH1e ¥ BEIYUTAHUE BCKTOpPOB

YMHOXEHHE BCKTOpA HA YUCJIO

Yros MeXa1y BEKTOpaMu

CkajsipHOE MPOU3BEICHUE BEKTOPOB

Peuienue 3a/1ay Ha BEKTOPHI, NEUCTBUSA C HUMHU

KonTpoabHas padora 4. «KooparHaThl ¥ BEKTOPBI»

N3 HuX npakTHYecKue 3aHATHSA B (hopMe NPAKTHYECKOH NOATOTOBKHU
1. Pemenue 3agay «KoopanHaThl B IPOCTPAHCTBE»

2. Pemenue 3anau «JleficTBUS ¢ BEKTOpaMID)

3. Pemenue 3a1a4 Ha ONpPEEICHHUE YIIa MEXAY BEKTOPaMID)

34

Pasznen 6

«KopHHu ¥ cTeneHmn»

16

Tewma 6.1. Kopuu u
CTETeHU

Kopnu 1 crenenn. OCHOBHBIE CBOMCTBA

Ilonstue apI/I(i)MGTI/I‘lCCKOI‘ O KOpHA CTCIICHU 1

Omneparuu co CTeNeHsIMA U KOPHSIMHU

[IpuMeHeHne CBOMCTB CTETIEHN KOPHS ISl JOKA3aTeNhCTBA TOXKIECTBA

Tema 6.2. Ctenenu ¢
palMOHAIEHBIM U

CBOICTBA CTEIICHH C PallMOHAJIILHBIM IIOKAa3aTCJIEM

[IpeobpazoBaHue BRIpaXEHHUH, COJEPKAMINX CTETICHN C PAIlOHANBHBIM ITOKa3aTeeM




NEUCTBUTEILHBIM
MoKa3aTejieM

YipolueHue BeIpaXXeHui, CoaeprKaliie KOPHU U CTEICHU

CBOIiCTBA CTENEHN C JEUCTBUTEILHBIM [TOKA3aTEIEM

Tema 6.3. TToka3zarenpHas
GbyHKIHS

[TokazaTenbHas QyHKIWsI, CBOHWCTBA U TpaduK

IToka3aTesIbHbBIE YpaBHEHUS

IToka3aTesIbHBIE HEPABEHCTBA

Cucrembl TOKa3aTeNbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Tewma 6.4. Jlorapudm.
CgoiicTa norapugma

Onpenenenne norapudma. JlorapudmupoBanue

CaoiicTBa norapudma. Beruncienue sorapudma

Hcnosnip30BaHKe CBOMCTB jorapudMa Mpu pelieHruH 3a1a4

Onpenenenne HaTypaibHOro Jorapudma. Yncro e.

Hecsatnunsiit norapudm, Ilepexox ot HaTypalbHOTO Jorapudma K ASCITUIHOMY Jiorapupmy

Tema 6.5.
Jlorapudmugeckue
YpaBHEHUSI, HEPaBEHCTBA

Pemmenne norapruMuuecKknx ypaBHEHUS

Pemenne norapudMudecKux HEPaBEHCTB

CucteMsl Torapu()MHUUECKIX YPaBHEHHI 1 HEPABEHCTB

Pemenne norapu()MuuecKiX ypaBHEHHH 1 HEPABEHCTB

W3 HuX npakTuyecKkue 3aHATHA B popMe NPAKTHYECKOH NOAT0TOBKHU
1. HaxoxmeHne 3HaYCHUS KOPHS, CTEIICHH, JIoTaprupMa

2. Pemenune norapupMUYECKUX YpaBHEHUH U HEPABEHCTB

3. TIIpeobOpa3oBaHue MOKa3aTENbHBIX U JIOTAPUPMUIECKUAX BBIPKEHUN
Koutpoabnas padora 5. «KopHn, cTenenu, JorapudmMbh»

12

Paznen 7

Hauyana MaTeMaTH4ecKOro aHaJu3a

20

Tema 7.1.
[IpousBoanas. [lpaBuna
BBIYHCIICHUS TPOU3BOIHBIX

OnpeneneHue NpoOU3BOTHOM

10

Brrunciexnue IIPOU3BOAHBIX

Tabnmira OCHOBHBIX TIPOM3BOTHBIX
[IpaBuia BEIYUCICHHSI POU3BOIHBIX

Beraucnenne IIPOU3BOJHBIX CYMMBI, IIPOU3BCIACHUA U
qaCTHOIro

I'eomeTpuyeckuil cMbICI TPOU3BOIHON. Y paBHEHHUE KacaTelIbHOU

OmnpeneneHrie MOHOTOHHOCTH (PyHKIIMU

OKCTpeMyMBbI QYHKITIH

[TpuMeHeHne TPON3BOTHON K HCCICAOBAHMIO (YHKITHN

HaXO)K)ICHI/Ie HaMOOJILIIET0 ¥ HAMMEHEIIET0 3HAYCHUS

Tema 7.2.
ITepBoOOpa3Has U HHTErpa

[lepBooOpa3Hasi, €€ onpeeneHue

10

[TpaBuia BRIYUCIEHNS TIEPBOOOPA3HBIX




Hurterpan

[Imomaas KpUBOJMHEWHOW Tpaneuuu

®opmyna Hetorona-JleliOHuIa

N3 Hux npakTnyeckue 3aHATHS B GopMe NPAKTHYECKOH MOATOTOBKH
1. Beruncnenue HeonpenenEHHOrO HHTETpajIa
2. Brruncnenue onpenenéHHOro HHTErpaia

3. Brwruucnenue mIomaay KPUBOIMHEHHOMN TpaNIESIINH C HCIIOIH30BAHUEM HHTETPAIa»

KonTpossHas padora 6. «Havana MaTeMaTH4eCKOro aHaIn3a»

16

Paznen 8

«Tena u moBepxHOCTH BpalleHUsD)

18

Tema 8.1. Hunuump,
KOHYC

Hunmuaap. OCHOBHBIC IEMEHTHI HIJIUHIPA
[Tnomaas NOBEpXHOCTH MMWJIMHIPA

CeueHns IMUIMHIPA

Konyc. YceuéHHblif KOHYC

OcHOBHBIE 71eMeHTHI KoHyca. CeueHus: KoHyca

HJ'IOH_[a,Z[L IMOBCPXHOCTHU KOHYCa

Tema 8.2.
[ap u chepa

ap u chepa. Ceuenus mapa.
KacatenpHasi INI0OCKOCTb 1Iapa

14

N3 HuX npakTHyecKue 3aHATHA B (popMe NPAKTHYECKOH NOATO0TOBKHU
1. HM3oOpakeHue Ten BpaIleHUs

2. TlocTpoeHue MPOCTEUITUX CEUSHUH TeI BpaIleHUS

3. Tlocrpoenue mpocTeHmmx ce4eHnH mapa u cepsl

4. HaxoxIeHre OCHOBHBIX 3JIEMEHTOB TEJl BPAILICHHS

KonTposbHas padora 7. «Tena u mOBEpXHOCTH BpAIICHUN»

16

Paznen 9.

O0BEM M ero n3mMepeHust

£

Tema 9.1.
«/3mepeHust TeOMETPHUI»

Dopmyel 00péMa Kyba, mapaiienenumneaa

Dopmysl 00bEMa IPU3MBL, IAJIHHIPA

Dopmynbl 00bEMa MUPAMUJIBI, KOHYCA

3aa4yn Ha BRIYMCICHHE TUIOIIA/ICH 1 00bEMOB MHOIOIPaHHUKOB

33,[[3‘-11/[ Ha BBIYHCJICHUC nnomaz[eﬁ U 00BEMOB TE BpalicHu:A

KonrtponbHas pabota 8 «M3MepeHusi B TeOMETPUU»

N3 HuX npakTHYecKue 3aHATHSA B (hopMe NPAKTHYECKOH NOATOTOBKHU

Brimonnenne 3ananuii: PacuérHo-rpadudeckas pabora «OOBEM reoMeTpUIecKruX T
Pacuérno-rpaduueckas pabora «HaxoxaeHne mIomany noBepXHOCTEH TeOMETPHICCKUX TEID)

CamocrosTeabHast padoTa

1. Pacuérno-rpaduueckas padbora «O0bEM reoMeTpUYECKUX TEI»

30




e ol

PacuérHo-rpaduueckas padota «HaxoxneHue miomaay moBepXHOCTe TeOMETPHUECKUX T
Pedepar «CrepeomeTpust Kak pa3aen MaTeMaTHKI»

Pedepar «VcToprs BOSHUKHOBEHUS CTEPEOMETPHUID

Haxo’xieH1e OCHOBHBIX 3JIEMEHTOB TeJl BpallleHUs

HaxoxpeHne 3HaYeHUS KOPHS, CTETICHH, JIoTapupma

Pemenue norapupmMudeckux ypaBHEHHI U HEPABEHCTB

[TpeoOpa3oBaHue MOKA3aTEIBHBIX U JIOTAPH(PMUIESCKIX BBIPAKESHHUN

IIpome:xxyTouHas aTTecTanusi B (popMe IK3aMeHa 18
Bceero 216
2.1. TEMATHYECKOE IINTAHUPOBAHUE
Ne n/m HaumeHoBaHue pa3jaesia, TeMbl KouaunyectB
0 4acoB
1. Pa3nes 1. lloBTopeHune MaTepuasa 3a Kypc OCHOBHOM IIKOJIbI 4
Tema 1. 1. Pemienue ypaBHeHHI, HEpaBEHCTB, cCCTEeM HepaBeHCTB. ['paduku ¢pyHkuuit. CBONHCTBa apru(pMETHIECKOTO 4
KBa/IpaTHOT'O KOPHSI U CTENEHH.
2. Pa3pnen 2. OCHOBBI TPUTOHOMETPHH 30
Tema 2.1. OnpeneneHue TPUroHOMETPUHU 10
Tema 2.2. ToxecTBeHHBIC IPEOOPA3OBAHHUS 10
Tema 2.3. TpuronoMeTpuueckrue ypaBHEHHUsI 1 HEpABEHCTBA 10
3. Pasnea 3. [lpsimble B mpocTpaHCcTBe 30
Tema 3.1. HauanpHble IpeicTaBICHUSI CTEpEOMETPUM». B3anMHOE pacnosioKeHUe NPSIMBIX B IPOCTPAHCTBE 30
4. Pasznen 4. MHOTrOrpaHHMKH 26
Tema 4.1.I1oHsITHE MHOTOTPAHHHUKA 2
Tema 4.2. [lpuszma 8
Tewma 4.3. [Tupamuja. IlpaBuabHble MHOTOTPAaHHUKHU 16
5. Paznen S. KoopanHaThbl M BEKTOPbI 20
Tema 5.1. «IIpsiMoyroJyibHasi cUCTEMa KOOPJAMHAT Ha IUVIOCKOCTH U IPOCTPAHCTBEY 4
Tema 5.2. JleiicTBUs C BEKTOpaMu 16
6. Pazngen 6. Kopun u crenenu 16
Tema 6.1. KopHu u crenenu 2
Tema 6.2. CtenieHU ¢ pallMOHAJIBHBIM U JICCTBUTEJILHBIM MTOKa3aTeIeM 2




Tema 6.3. IlokazarenpHas QyHKIHS 4
Tewma 6.4. Jlorapudm. CBoiicTBa norapudma 4
Tewma 6.5. JlorapudmMuyeckue ypaBHEHHs, HEpAaBEHCTBA 4
Pa3gen 7. Hauajia MaTeMaTHYeCKOI'0 aHAJIN3A 20
Tema 7.1. IlponsBoanas. [IpaBuiia BeIYMCIEHUS TPOU3BOAHBIX 10
Tema 7.2. TlepBooOpa3Has ¥ HHTErpajl 10
Pazgen 8. Tesia M moBepxXHOCTH BpalieHUust 18
Tema 8.1. [lunuuap, KoHyC 4
Tema 8.2. [lap u chepa 14
Pa3znen 9. O0bEM U ero usmMepeHust 4
Tema 9.1. H3mepeHus reomeTpuu 4
CamocTosiTesibHasi padoTa 30
JK3aMeH 18
Bcero 216




3. YCJIOBUS PEAJIM3AIIMU YYEFHOU JUCHUTIJINHBI

3.1. TpeGoBanusi K MUHUMAJIBHOMY MAaTEePUAJILHO-TEXHUYECKOMY 00ecne4yeHUIo
Peanuzarus yueOHOM TUCIMIUIMHBI TpeOyeT HAIMYHUSA: ydeOHOro KabuHeTa - «MareMaTukay
1. YueOHO-pakTHYECKOE 000PYI0BaHHE KaOWHETA!
® ayIUTOPHAS JJOCKA C MATHUTHOM MMOBEPXHOCTHIO;
® KOMITJICKT U3MEPHUTEIHHBIX HHCTPYMEHTOB: JIMHEWKA, TPAHCIIOPTUP, YTOJBHHK, [IUPKYJIb;
® KOMIUIEKT CTEPEOMETPUICCKUX Tell (IEMOHCTPAIIUOHHBIX );
® KOMITJIEKT CTEPEOMETPUIECKHX Tell (pa31aTOuHBIX);
¢ Ha0Op TUTAHUMETPUUECKUX HUTYD
2. CnenmanuszupoBaHHas yaeOHas MeOeb:
® MMUCHEMEHHBIE CTOJIBI 110 YHUCTY Pabounx MecT 00y4aroIInuXCs;

e mkad) CeKIMOHHBIN I XpaHEHUS JINTEPATYPHI M IEMOHCTPAIIHIOHHOTO 000Dy IOBaHHS:

® CTEH/IbI, COJIeprKaIllie CIIPAaBOYHBIN MaTepua;

3. IleuyaTHbIe HOCOOUS:

® Ta0JIUIIBI 10 TEOMETPUH;

® TA0JINIIBI 110 JIreOpe ¥ HaYallaM aHaJIn3a,

® MIOPTPETHI BBIAAOIITUXCS MAaTEMATHKOB

4. Y4eOHO-METOOANYECKUNA KOMILIEKC:

® KOMITJICKT KOHTPOJIbHO-METOAMYECKAX MATEPUAIIOB;

® yueOHO-TIPAKTUUECKOE U3/IaHKE (TPAKTUKYM);

e COOpHUK PK3aMEHAIMOHHBIX pa0oT A TMPOBEACHUS TOCYIAPCTBEHHON (MTOTOBOM) aTTECTAIIMU TIO
MaTeMaTHKe

TexHnueckue cpeacTBa 00y4eHus:
KOMIIBIOTEp, MPHUHTEP, MOAEIN OOBEMHBIX (PUryp (MHOTOIpaHHUKH, Tejla BPALLEHUS); IJIAKaTh
(bopmyabr)

3.2. AKTHBHbBIE U HHTEPAKTUBHbIE oOpa3oBaTe/ibHbIE TEXHOJIOT UM,
HCNOJIb3yeMble HA 3aHATHAX:
UccnenoBatensckas pabora, JeKIUsl C 3apaHee 3aljlaHUPOBAaHHBIMU OIIMOKAaMH, TPYMIOBHIE

AUCKYCCHHU, MCETOJ «KpPYTJIOTO CTOJIa», CCMUHAp, MYJII)TI/IMCI[I/If/'IHaH npe3CHTalus, ACJTOBBIC U POJICBLIC
HUI'Ppbl, ”THAUBUAYAJIBHBIC U I'PYIIIOBLIC IIPOCKTHI, KeﬁC—MeTO,I[.

3.3. [Ipn peanuzauuu 00pa3oBaTeJbHON NMPOrpaMMbl MOKET NMPUMEHATHCHA IEKTPOHHOE
o0yueHue U TUCTAHIIMOHHBbIE 00pa3oBaTe/IbHbIE TEXHOJIOTUM.

3.4. UndopmanuonHoe odecriedeHne 00yueHus

Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX uU3AaHuil, WHTepHET-pecypcoB, AONMOJHUTEIbHOI
JINTepaTypbl

OcCHOBHbBIE HCTOYHUKHU:

1. Amumos L. A., Konsirun FO.M., Tkauésa M.B. u np. Maremaruka: anredpa u Hauana
MaTeMaTHYeCKOTo aHaln3a, TeoMeTpus. Anredpa 1 Hayana MaTeMaTHUecKoro aHanusa: yueOnuk 10-11
kiaccel ba3oBerit u yrimyonéunsiit yposau / L. A. Anmumo — M.: [Ipocsemienue, 2020

2. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. Matemaruka: anre6pa u Hayaia
MaTeMaTHYeCKOro aHanm3a, reomerpus. ['eomerpusi. 10-11 xmaccel. ba3oblit u yriryOnéHHbIN ypoBHH /
JI.C Aranacsn u ap.— M.: [Ipocsemenue, 2020

3. bammakoB, M.J. MaremaTtuka. [Ipaktukym: yueOHO-TipakTHUeckoe nmocooue / bammmakos M.U.,
OntuHa C.b. — Mocksa: KnoPyc, 2021

4. bammakoB, M. I.Matematuka: yueOnuk st CITO / M.U. bammakos. — M.: KnoPyc, 2019

I[OHOJIHI/ITCJI])HI)IG HCTOYHHUKHU:



1. bammakoB M.M. Marematuka. COOpHUK 3a1a4 TpOGUILHONW HAMPABICHHOCTH: YUYPEKICHHUH
cpen. mpod. obpazoBanus. — M., 2019

2. bammakoB M. M. Maremartuka. 3ajauHuk: y4ed. mocoOue ajisi CTyJl. YUPEKIEHUU cpell. mpod.
O6pazoBanus. — M., 2019

HNHTepHET pecypces:
e www. feior/ edu/ru ( MupopManmoHHbie, TPEHHPOBOYHBIE M KOHTPOJIbHBIC MATEPUAIIBI)
e www. school - collection.edu.ru (Equnsie komnekuuu 1 poBbIX 00pa3oBaTENbHBIX PECYPCOB)
e http // school — cojllection. Edu.ru/ - (Enunas konnekuus nudpoBbix 00pa30BaTEIBHBIX PECYPCOB)
e http// www.uchportal.ru/load/119-6-2)  y4uTeNnbCKUi MOpPTAN, OTKPHITHIE YPOKH M BHEKJIACCHBIC
MEPOTPUATHS IO MTPEeIMETaM
e bazoBas xomiekus O5C BOOK.ru

3.5. KagpoBoe o0ecnieuenue

OOpaszoBarenbHasi ~ OpraHM3alUs,  OCYILECTBISAIOUIas ~ OOpa3oBaTENbHYIO  JIEATEIBHOCTD,
peanu3yromias OCHOBHYIO 00pa3oBaTENbHYIO IMPOrpaMMy, YKOMILJIEKTOBAaHO KBaIU(PUIIMPOBAHHBIMU
KaZpaMd. YpPOBEHb KBaJIM(UKAIMKM IperojaBaTesis MO JUCLHUIUINHE COOTBETCTBYET: BBICILIEE
npogeccuoHasbHOEe 00pa3oBaHUE.

CooTBeTcTBHE YPOBHS KBalu(UKauu pabOTHHKAa 00pa3oBaTEeNbHON OpraHU3alMyd TPeOOBaHUSIM,
MIPEIBSBISIEMBIM K KBATH(DUKAIMOHHBIM KaTETOPHUSM (TIEPBOI MITH BBICIIICH).

KBanuduxanus negarornyeckux pabOTHUKOB OpraHU3aLUi, OCYIIECTBISIIOMUX 00pa30BaTEIbHYIO
NeSITeNIbHOCTh, OTPaXKaeT:

® KOMIIETEHTHOCTh B TIPEJIMETHON O0JIACTH 3HAHUH U METOaX 00y4eHUS;

e cpOpMHPOBAHHOCTh ~ T'YMaHUCTHYECKON  MO3WIMH, [O3WTUBHOM  HANpaBIEHHOCTH  Ha
MEearorn4ecKyro JIeATeIbHOCTb;

e 00IyI0 KYJbTYPY, ONPEIENSIONIYI0 XapakTep U CTWIb NEeAarornyeckoil JeATeabHOCTH,
BJIMSIONIYIO Ha YCIIEITHOCTh NEAArorndeckoro o0IeHus 1 MO3UIIHNIO N1E€Jarora;

® CaMOOPIaHU30BAHHOCTH, SMOLIMOHAIBHYIO YCTONYUBOCTb.

Y menarorndeckoro paOOTHHKA, PpEAJTM3YIOIIET0 OCHOBHYIO O0pa3oBaTelbHYIO IpOrpammy,
c(hopMUPOBaHBl OCHOBHBIE KOMIIETCHIIMH, HEOOXOIUMBIE JIsi OOECTIeUEHHUsI peaan3aliuu TpeOOoBaHUMN
@enepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa W YCHEIIHOTO JIOCTHIKECHHUS
00y4arouMucs MIaHUPYEMbIX Pe3yJIbTaTOB OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl, B TOM
qHCIIE YMEHUS:

e 00ecreunBaTh YCIOBUSL [UIsl YCIEUIHOW JEATENbHOCTH, MO3UTHUBHONM MOTHBAIMHM, a TaKXke
CaMOMOTHUBHUPOBaHUS 00y4aIOIINXCS;

® OCYILIECTBIISITH CAMOCTOSITENIbHBIM MOMCK M aHaIW3 WHGOPMalMUd C MOMOUIbI0 COBPEMEHHBIX
MH(GOPMaIIMOHHO-TIOMCKOBBIX TEXHOJIOTHIA;

e pa3zpabarbiBaTh NpPOrpamMMbl Y4YeOHBIX IPEAMETOB, KypCOB, METOAMYECKHE U JIHUJAKTUYECKHE
MaTepuaibl, BBHIOMpaTh YUYEOHMKM U  Y4eOHO-METOAMYECKYI0 JIUTEpaTypy, pEeKOMEHI0BaTh
00y4aromuMcs JOMOTHUTENIbHbIE HCTOYHUKH UH()OPMAIIUU, B TOM YHCIIE HHTEPHET-PECYPCHI;

®BBLISIBJISITh W OTPaXaTb B OCHOBHOM 0O0pa3oBaTeIbHOM NporpamMme CHemudHUKy OCOOBIX
o0pa3oBaTeNbHbIX MOTPEeOHOCTEH (BKJIIOYAsl perioHalbHbIE, HAIIMOHAIbHBIE U (M) 3THOKYJIbTYpPHBIE,
JUYHOCTHBIE, B TOM YHCJIe MOTPEOHOCTH OJapeHHbIX JeTeil, AeTeil ¢ orpaHUYeHHBIMU BO3MOKHOCTSAMU
3/10pOBbS U JIeTeH-NHBAINUIOB);

® OPraHM30BBIBATH W COMPOBOXKAATH Y4YEOHO-MCCIIEAOBATENBCKYI0 M IPOEKTHYIO JesTEeIbHOCTD
00y4arouuxcsi, BHINOJHEHHE UMU UHAUBUIYAIBHOTO IIPOEKTA;

® PeaTM30BBIBATh MEIarOrMYECKOe OIEHUBAHUE NESITEIBHOCTH OOYYaroIUXCS B COOTBETCTBUHU C
TpeboBanusimMu CTaHjgapra, BKJIIOYas: MPOBEACHUE CTAPTOBOM M TNPOMEXKYTOUHOH JHArHOCTHUKH,
BHYTPUKOJUIEDKHOTO ~ MOHUTOPUHIA,  OCYIIECTBJICHHE  KOMIUJIEKCHOM  OIIEHKHM  CIIOCOOHOCTH
oOyyaromuxcs pemarb y4eOHO-NPaKTHUECKUEe M yueOHO-IIO3HABaTEIbHbIC 3a/laul; HCIOJIb30BaHUE
CTaHIapTU3UPOBAHHBIX M HECTAHIAPTU3UPOBAHHBIX PabOT; MPOBEACHUE MHTEPIIPETAIUU PE3YyJIbTaTOB
JOCTHKEHHUH 00ydaronmxcs;

e 1icrionb30BaTh BO3MOXKHOCTH MKT, paboTarh ¢ TEKCTOBBIMH peNaKTOpaMH, dSIEKTPOHHBIMH


http://www.uchportal.ru/load/119-6-2

TabJIMLaMU, 3JIEKTPOHHOM 1TOYTOM U Opay3epamu, MyJIbTUMEIUIHBIM 000py10BaHUEM.

HenpepbIBHOCTh TPO(ECcCHOHANBHOTO pPa3BUTUS PAOOTHUKOB OPraHU3alMM, OCYIIECTBIISIONICH
00pa30BaTENbHYIO JIEATENBbHOCT, PEAIN3YIOIIE OCHOBHYIO OOpa30BATENbHYIO IPOTrPAMMY CPEIHEr0
obmiero oOpa3oBaHus, OOECHEUUBAECTCSI OCBOGHHUEM MMM JIOTIOJIHUTEIBHBIX MPO(ecCHOHATbHBIX
porpaMM MO IPOQIITIO TIeIarornYecKoi IeATEIbHOCTH HE PEeXe YeM OJIMH pa3 B TPH roja

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUSI YUYEFHOM JUCIIUILINHBI

KouTpoab U omeHKa pe3yJlbTaTOB OCBOCHHS Y4YEOHOM JUCHUILIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TpoIecce MPOBEACHHUS MPAKTHUECKUX 3aHATHH M J1abopaTOpHBIX pador,

TCCTUPOBAHUA, a TaKKC BBIIIOJHCHUSA 06y‘~IaIOHII/IMI/IC$I HWHAUBHUYAJIbHBIX SaZ[aHHﬁ,

HUCCJIEIOBAHUN.

IIPOEKTOB,

Pe3ynbTathl 00yyeHus
(IMYHOCTHBIE, MeTaNpeAMeTHbIe, IPpeAMeTHbIE)

DopMbl H METObI
KOHTPOJISI H OLlEeHKH
pe3yJbTaTOB 00y4eHusl

JIMYHOCTHBIE pPe3yJabTaThbl

JI2) rpakJaHCKYIO MO3UIMI0 KAaK aKTUBHOIO M OTBETCTBEHHOI'O 4YJIEHA
pOCCHICKOTO O0O0IIeCTBa, OCO3HAIOUIETO CBOM KOHCTHTYIIMOHHBIC IpaBa U
0053aHHOCTH, YBaXAIOIIEro 3aKOH U MPAaBOMNOPSIOK, OO0JIaJaroIero
YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO [MPHHUMAIOIIETO
TPaJULMOHHbIE HALMOHAJbHBIE M OOIIEYEIOBEYECKHE I'yMaHHUCTUYECKUE U
JIEMOKPAaTUYECKHUE [ICHHOCTH;

JI4) c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd H OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JManore KyibTyp, a TakXke pas3IuyHblX (opMm
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHWE CBOEr0 MecTa B IMOJUKYJIbTYPHOM
MUDE;

JI5) chopmupoBaHHOCTH OCHOB CaMOpPa3BUTHUSI M CAMOBOCIIUTAHUS B
COOTBETCTBUM C  OOLICYEIIOBEUYECKUMH  LEHHOCTSIMU M HJ€alaMu
TPaXXIAaHCKOTO OOIIECTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM,
TBOPYECKOH U OTBETCTBEHHOM IEATEIBHOCTH;

JI6) TonepaHTHOE CO3HAaHME U TIOBEJEHUE B MOJUKYJIBTYPHOM MHpE,
TOTOBHOCTb M CIIOCOOHOCTH BECTH JUAJIOT C JAPYTMMH JIFOJbMH, JOCTUTATh B
HEM B3aWMOIIOHMMaHUS, HAXOIUTh OOIIME LENH W COTPYIHUYATH U HX
JOCTH)KEHUSI, CIIOCOOHOCTb IMPOTHUBOCTOATH HJAEOJIOTUH  3KCTPEMH3MA,
HallMOHAIM3Ma,  KCEHO(POOWH,  JUCKPUMUHALMK TIO  COIHAIBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM IPU3HAKAM U JIPYTMM HEraTUBHBIM
COLIMAIIBHBIM SIBJICHUSIM;

JI7) HaBBIKM COTPYJHMYECTBA CO CBEPCTHMKAMH, JETbMHM MJIIAJILIETO
BO3pacTa, B3pOCIHBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIIe0BaTENbCKOM, IPOEKTHOMN U APYTUX BUAAX JAEATEILHOCTH;
JI9) rotoBHOCTH M CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YHUCIE
camM000pa30BaHUI0, Ha MPOTSHKEHUN BCEH KU3HHU; CO3HATEIbHOE OTHOIICHUE
K HEIIPEPBIBHOMY o0pa3oBaHHIO KaK YCJIOBHIO YCHEITHON
npogecCHOHAIBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

JI13) oco3HanHbId BBIOOp Oyaymed mnpodeccud W BO3MOMXHOCTEH
peanu3alMu  COOCTBEHHBIX  JKM3HEHHBIX  IUIAHOB;  OTHOIIEHHE K
npoeCCHOHATBLHON NIEeATEFHOCTH KaK BO3MOXXHOCTH Y4YacTHsl B PEIICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIIEHALIMOHATIbHBIX IP00IeM

MeTanpeaMeTHblie pe3yJibTaThI

BxonHOM KOHTPOJIB:
KOHTpOJIbHas paboTa
WM TECTUPOBAHUE.

Texymui KOHTPOJIb:

O MPaKTHYECKHUE
paboThI, TECTHI;

O CaMOCTOSTEIIbHBIC

padoTHI;

o Tpaduueckue
paboTsI;

O KOHTPOJIbHAs
paborta;

O  KPOCCBOPJIBI

Temaruueckuit

KOHTPOJIb:

O KOHTpOJbHas
pabora;

O JIOMAalTHSA
KOHTPOJIbHAS
pabora

[TpomMexyTOUHBII
KOHTPOJIb:
- DK3aMeH

1) yMeH#re caMOCTOSITEJIbHO OINMpPEACNATh LENN JAEATEILHOCTH U COCTaBISAThH
IUTaHBI JIEATEIBHOCTH; CAMOCTOSITEILHO OCYIICCTBIIATH, KOHTPOJHUPOBATH U

BxonHOM KOHTPOJIb:
KOHTpOJIbHasA paboTa




KOPPEKTUPOBATh AEATEIBHOCTD; UCIOIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKEHMS TIOCTABJIICHHBIX LEJIEH W pealn3allii IUIAHOB AESTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3JIMYHBIX CUTYALHSIX;

2) yMeHue NpOAYKTHMBHO OOIIAThCS M B3aWMOJIEHCTBOBaTH B Ipoliecce
COBMECTHOM JIEATEIIBHOCTH, YYUTBHIBATh IO3ULMUU JPYIMX YYaCTHHKOB
NesITeabHOCTH, 3P PEKTUBHO pa3peiiaTb KOHQIUKTHI,

3) BiajeHWE HAaBBIKAMHU II03HABATENIFHOW, Y4eOHO-MCCIIENOBATEIBCKOW |
HPOEKTHOH 1A TeIbHOCTH, HAaBBIKAMM pa3pelIeHus IpobieM; cnocoOHOCTb U
TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOUCKY METOJOB PELICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3JIUYHbIX METOIOB TIO3HAHMS,

4) TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOATENbHON HH(POPMAIIMOHHO-
[IO3HABATEJIIbHOM  NIE€ATENbHOCTH,  BJIAJEHUE  HAaBBIKAMU  IOJyYEHUS
HeoOXoauMOW HMHpOpMauMu U3 CJIOBaped pa3HbIX THUIIOB, YMEHHUE
OpPUEHTUPOBATbCSI B PA3IUYHBIX HCTOYHUKAX HH(OpMAIUK, KPUTHUECKU
OLIEHUBATh M MHTEPIIPETUPOBATH HH(DOPMAIHIO, TTIOTYIaEMYIO U3 Pa3THIHBIX
HCTOYHUKOB;

5) yMEHHE UCIIOJIb30BaTh CpeJlCcTBa MH(POPMAIMOHHBIX u
KOMMYHHKAIIMOHHBIX TexHosoruil (nanee - UKT) B pemieHMM KOTHUTUBHBIX,
KOMMYHHMKATHBHBIX 1 OPraHU3allMOHHBIX 3a/1a4 C COOJII0/IEHUEM TpeOOBaHU
SPrOHOMMKM, TEXHMKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepeKeHHUs,
NPaBOBBIX U AITUYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€3011acHOCTH;

6) yMeHue omnpeaessaTh Ha3HaueHHe M (YHKUHUU Pa3IMYHBIX COLUAIbHBIX
UHCTHUTYTOB;

7) yMeHHE CaMOCTOSTEIbHO
ONpENENAIINE CTPATEruI0 IMOBEACHUS, C
HPABCTBEHHBIX LIEHHOCTEH;

8) BiIaJeHHE S3BIKOBBIMHM CPEJICTBAMHU - YMEHHUE SCHO, JOTMYHO U TOYHO
U3JaraTb CBOKO TOYKY 3pEHMS, MCIOJIb30BaTh aJCKBAaTHBIE S3bIKOBBIE
CpENCTBa;

9) BageHNe HaBBIKAMH TTO3HABATEIIEHOMN pedIeKCHH KaKk 0CO3HAHMSI COBEPIITAEMBIX
JICUCTBUM U MBICIIUTEBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBaHUM, TPaHMUI]
CBOCTO 3HAHU U HE3HAHU A, HOBBIX IMO3HABATCJIBHBIX 3a1a4 U CPCACTB UX
JOCTHXKCHMUA.

OLICHMBAaTb M IIPUHUMATH  pELICHUS,
Y4ETOM TPAXKIAHCKUX H

HJIN TCCTUPOBAHUC.

Tekymumii KOHTPOJIb:

O TpPaKTUYECKHe
paboThI, TECTHI;

O CaMOCTOSITeIIbHBIC
paboThI;

o rpaduyecKue
paboTsl;

O KPOCCBOP/BI

Tematuueckuit

KOHTPOJIb:

O KOHTpOJbHAs
pabora;

O JOMAIIHSs
KOHTpPOJIbHAS
pabota

IIpomMexxyTOUHBIM
KOHTPOJIb:
- DK3aMEH

IIpenmeTHblIe pe3yJibTaThI

1) copmupoBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4acTH MHPOBOM
KYJIBTYPBI M O MECTE MaTEMaTHKH B COBPEMEHHOM IMBUIIM3AIINH, O CIIOCO0ax
OIMMCAHUs HA MAaTEMAaTUYECKOM S3bIKE SIBIICHUH peabHOr0 MUPA,

2) copMHUPOBAHHOCTH MPEJICTABICHUH O MATEMAaTHYECKUX MOHATHUSIX KaK O
BAXHEHIINX MaTeMaTHYeCKUX MOJENAX, MO3BOJIAIOIIUX OMUCHIBATh U
U3yyaThb pa3HbI€ TMPOLECCHl U SBJICHUS; TOHUMAaHHE BO3MOXKHOCTH
AKCHOMAaTHUYECKOTO TTOCTPOCHUSI MaTeMaTUYECKUX TEOPUIA;

3) BiajeHre METOJaMU JJOKa3aTeNlIbCTB U aIrOPUTMOB PEIICHUS; YMEHHUE UX
MPUMEHATh, MPOBOAUTH JOKa3aTeIbHbIE PACCYXKIACHHUS B XOJE pPEIICHUS
3a/1ay;

4) BrajeHWe CTAaHIAPTHBIMH TpPUEMaMH pEUICHHs] PAlUOHATBHBIX U
UppalMOHATBHBIX, TOKA3aTeJbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKHX
YpaBHEHUH U HEPaBEHCTB, UX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IMPOrpaMM, B TOM YHCJIE IS TOHMCKA ITyTH PpEHICHUS U
WUTIOCTPAIIMK PEIlIeHUs] ypaBHEHUN 1 HEPaBEHCTB;

5) chopMHUPOBAHHOCTL TPEICTABICHUA OO0 OCHOBHBIX MOHSITHSX, HUACIX U
METOJIaX MaTeMaTHYeCKOIro aHaIIN3a,

6) BIaJeHUE OCHOBHBIMH TOHATHUSMHU O IUIOCKAX W TPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX (UTypax, UX OCHOBHBIX CBOWCTBaxX; cPOPMHUPOBAHHOCTH
YMEHHUSl pPAclO3HAaBaTh Ha 4YepPTek,aX, MOAENSIX W B peaJbHOM MHpE

BxopHO KOHTPOIIB:
KOHTpOJIbHas paboTa
WU TECTHPOBAHUE.

Texymui KOHTPOJIb:

O TMpaKTHYECKHE
paboThI, TECTHI;

O CaMOCTOSITeJIbHbIE
paboTHI;

o Tpaduueckue
padoTHI;

O  KPOCCBOP/BI




reOMETPUYECKUE burypsr; IpUMEHEeHHE M3yYEHHBIX CBOWCTB
reoMeTpuueckux Gpuryp u Gopmyin JUisl pelieHUs] TeOMETPUUYECKHX 3a7ad U
3a7a4 C MPAKTHYECKUM CO/ICPIKaHUEM;

7) copMHPOBAHHOCTh NPEACTABICHUH O MpOLEcCcax U SBICHUSIX, MMEIOLINX
BEPOSITHOCTHBIN XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM
MHUpe, 00 OCHOBHBIX IOHATUSAX OHJIEMEHTApHON TEOpUH BEpPOSTHOCTEH;
YMEHUH HaxXOIWTh M OIICHWBAaTh BEPOATHOCTH HACTYIUICHUS COOBITHH B
OPOCTEHIINX TMPAKTUUYECKUX CHUTyallUsX M OCHOBHBIE XapaKTEePUCTHUKHU
CIIyYailHBIX BEJIUYMH;

8) BiajieHue HaBbIKAMH UCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpPaMM
NPY PEUICHUH 33124

9) ymeHMe omnepupoBaTh MOHATHUAMU: OIpEJeNIeHHe, aKCUoMa, Teopema,
CIIEZICTBHE,  CBOWCTBO, TPWU3HAK, JOKa3aTeJIbCTBO,  PABHOCHILHBIE
(bopMyIMpPOBKH; yMeHHE (OPMYIHPOBAaTh OOpaTHOE U HPOTHBOIOJIOKHOE
YTBEp)KJIEHHE, TPUBOJANUTH IPUMEPHI i KOHTPIIPHMEPHI, HCIIOJIE30BaTh METOT
MaTeMaTHYeCKOM MHAYKLUHU; IPOBOJUTH JOKa3aTeIbHbIE PACCYXIECHUS MpPU
pelIeHNH 3aa4, OLEHUBATH JIOTHYECKYIO TIPAaBUIIBHOCTD PACCYKACHUH;

10) ymeHue omepupoBaTh MOHATHSIMU: MHOXECTBO, IOAMHOXXECTBO,
Olepalyy HaJ MHOXECTBAMH;, YMEHHE HCIIOJB30BaThb TEOPETHKO-
MHOXECTBEHHBIH anmnapar JJisl ONUCaHUs PeabHbIX MIPOLIECCOB U SBJICHUM, U
NIPY PELICHUH 3a/1a4, B TOM YHCIIE U3 APYTHX YUeOHBIX MPEIMETOB;

11) ymeHue onepupoBaTh MOHATUAMU: Ipad, CBA3HBIN rpad, AepeBo, LUKI,
rpad Ha TUIOCKOCTH;, YMEHHE 3aJaBaTh M ONHCHIBATH rpadbl pa3IHIHBIMU
crioco0amu; CIOIb30BATh Tpadbl P PEIIEHUH 3a1a4;

12) ymenue cBOOOIHO ONEPUPOBAThH MOHATUSIMU: COYETaHHE, IEPECTaHOBKaA,
YHUCIO COYETaHUHM, 4YHCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHSITh KOMOWHATOPHBIE (DAKTHI U PACCYXKACHUS JUTS PEIICHHS 3a1a4;

13) ymeHue onepupoBaTh MOHATUSMH: HaTypalbHOE YHCIIO, LIEI0E YHCIIO,
OCTaTOK IO MOAYJIO, pAaIMOHAJbHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOX€ECTBa HATypaJIbHBIX, LEJbIX, PAlIUOHAIBHBIX, JEHCTBUTENBHBIX YHCE;
YMEHHE WCIOJb30BATh MPHU3HAKK JCTUMOCTH, HaWMEHBIIUH OOmmid
JIeUTeNh U HauMeHblee olliee KpaTHOe, anropuT™ EBkina npu penieHuu
3aJ1a9; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHHS,
14) ymeHue CBOOOJHO ONEPUPOBATH MOHATHAMM: CTEMEHb C IEJIbIM
NoKa3arejeM, KOPEHb HATypaJbHOW CTENEHH, CTENeHb C PalMOHAIBHBIM
MOKa3aTesaeM, CTENeHb C JeHCTBUTENLHBIM (BEILECTBEHHBIM) IOKa3aTeNeM,
Jorapudm ymcia, CHHyC, KOCHHYC ¥ TaHTE€HC TIPOU3BOJIBHOTO YUCIIA;

15) ymeHue onepupoBaThb MOHATHSAMHU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypaBHEHHHA U
HEpaBEHCTB, pAaBHOCWJIBHOCTb YPaBHEHHUH, HEPABEHCTB U  CUCTEM,
panroHaIbHbIE, UppalroHaJIbHEIE, MoKa3aTesbHbIE, CTETICHHBIE,
JorapupMUUECKue, TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA U
CHCTEMBI; YMEHHE pelllaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOIIHIO
pa3IMYHbIX NPUEMOB; pellaThb YpPaBHEHHs, HEPaBEHCTBA U CHUCTEMBI C
napaMeTpoM; MpPHUMEHSITh YPaBHEHUS, HEPABEHCTBA, WX CHCTEMBI IS
peleHs MaTeMaTHYeCKUX 33/1a4 U 3a/1a4 U3 pazIHuHbIX oOjacTeill Hayku U
pEATbHOM JKU3HH;

16) ymeHue CcBOOOJHO OMEPUPOBATH MOHATUSMU: Tpaduk GYHKIHUH,
oOparHast  (yHKOMS, KOMIO3UIMS (GYHKOWH, JHHEHHas  (QyHKIHA,
KBaJpaTHUuHas (yHKIMs, CTeNneHHas (yHKIUS C LeJbIM I0Ka3aTeleM,
TPUTOHOMETpHUYECKHE (PYHKINHU, OOpaTHBIE TPUTOHOMETPHUECKUE (DYHKITHH,
nokaszaresiabHas M Jorapupmudeckas (QyHKIUH; YMEHUE CTPOUTh IpaduKu
(GYHKIWH, BRIIOIHATH IpeoOpa3oBaHus rpadukoB GyHKINH;

YMEHHE HCIMOJIb30BaTh Tpaduku (QyHKUUH JUIsi M3Y4YEHHs NPOLECCOB U

Temaruueckuit

KOHTPOJIb:

O KOHTpOJbHAs
pabora;

O JIOMAalTHSA
KOHTpPOJIbHAS
pabora

[TpomMexkyTOUHBII

KOHTPOJIb:

- DK3aMeH




3aBUCHUMOCTEH TpU PEIIEHUHU 3aJad U3 APYTruxX Y4eOHbIX MPEIMETOB U M3
peasbHOM JKU3HU; BhIpaXKaTh (POpMysiaMH 3aBUCHMOCTH MEXAY BeIMYNHAMM;
YMEHHE CBOOOJHO ONEpPUPOBATh TOHATHSAMH: YETHOCTh (DYHKIWH,
HNepUOUYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOOJblllee W HaWMEHbIIee 3HAUCHHUS
(GYHKLINU Ha IPOMEKYTKE; YMEHUE MPOBOAUTH HccieloBaHue (GYHKIINY;
YMEHHE UCIOJIb30BaTh CBOMCTBA U TpapuKd (QYHKIUM A1 perieHHs
YpaBHEHMH, HEpaBEHCTB M 3aJad C IapaMeTpamu; H300paxarb Ha
KOOPJIMHATHOM INIOCKOCTH MHOXECTBA PEUICHUN ypAaBHEHUM, HEPABEHCTB U
UX CHCTEM;

17) ymenue cBOOOAHO OMEPUPOBATH MOHATHUSMHU: IOCIIEIOBATEIHLHOCTD,
apupMeTHuyecKas IMporpeccus, reoMerpudeckas mporpeccus, OECKOHEUHO
yObIBaroIas reoMeTpuyYecKast Iporpeccusi; yMEHHE 3aJ1aBaTh
HOCJIEI0BATENIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYJI;

18) ymeHue onepupoBaTh MOHSTUSIMM: HENPEPHIBHOCTh  (YHKIUH,
acUMIITOTHI rpaduka (QyHKIUM, MepBas U BTOpas MPOM3BOJHAs (YHKLHUH,
TEOMETPUUYECKUI U (DU3WYECKU CMBICT MPOU3BOIHOM, MEPBOOOpa3Hasi,
OTpeIeIeHHbI UHTErpall; yMEHUE HaX0UTh ACUMITOTHI I'paduka GyHKLIUY;
YMEHHE BBIYUCIATH IPOU3BOJHBIE CYMMBbI, IPOU3BEJIEHUS, YAaCTHOTO H
KOMIIO3UIMK (DYyHKIMI, HAXOOUTh ypaBHEHHE KacaTeIbHOM K rpaduky
byHKINY;

YMEHHE HCIOIb30BaTh MPOU3BOJAHYIO MJIsl MCCIEAOBaHUS (YHKIMH, Ui
HaxXOXJEHUS HAWJIy4dllero pelieHuss B MPHUKIAJHBIX, B TOM 4HCIE
COLMAJIbHO-9)KOHOMHUYECKUX M (PU3MUECKUX 3a/ayax, JUIsl OIpeaesIeHUs
CKOpPOCTH M YCKOPEHHsI; HAXOJIUTh TUIOMIAIN U 00BeMBI (UTYp C TIOMOIIHIO
UHTErpaia; MPUBOIUTH MNPUMEPbl MaTEeMaTHYECKOTO MOJECIUPOBAHUS C
noMomIsio audGepeHInaIbHBIX YpaBHEHHIH;

19) ymeHue onepupoBaTh MOHATUSAMH: KOMILJIEKCHOE YUCIIO, COMPSKEHHBIE
KOMIUIEKCHBIE 4YMCJIa, MOJYJb U apryMEHT KOMIUIEKCHOro 4ucia, ¢opma
3alUCH KOMIUIEKCHBIX 4YMcen (reoMeTpudeckas, TPUTOHOMETpHUYEecKas Hu
anreOpanyeckasl); yMeTh TPOU3BOAWTH apHU(PMETHYECKHe JeHCTBUS C
KOMIUICKCHBIMU ~ YHUCJIaMH;  [PUBOAUTH  MPUMEpPhl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJT;

20) ymeHue cBOOOIHO ONEpUpPOBaTh MOHATUAMU: CpeaHee apuMeTHUECKoe,
Me/nuaHa, HauOoJIblllee W HAWMEHBIIEe 3HAYCHUsS, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHEHHE JUIsl ONMCAHUs YHMCIOBBIX JIaHHBIX; YMEHHE
UCCJIEIOBaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCJIE C NPUMEHEHUEM
rpauuecKux METOA0B U IEKTPOHHBIX CPEACTB; rpadUyecKu Hcciael0BaTh
COBMECTHbIE HAOJIIOJIEHUS C TIOMOILBIO JUarpaMM PacCeUBaHUs U JIMHEWHON
perpeccuu;

21) yMeHME HaxOOUTb BEPOSITHOCTH COOBITUM C HCIOJIb30BAaHHEM
rpa¢uuecKkux METOJOB; TNPUMEHATh s peleHus 3agad  (opMyIIbl
CIIOKEHMSI U YMHOXEHHUSI BEpOSTHOCTEH, (OpMyJly IMOIHONH BEPOSTHOCTH,
dbopmyny bepHymiu, komMOMHAaTOpHBIE (GakThl W (QOPMYIBI, OIEHUBATH
BEPOATHOCTH pEAIbHBIX COOBITHI; yMEHHE OINEepUpOBaTh IOHATUSIMU:
cilydaiiHasi BeJIMYMHA, pacHpeiiesieHue BepOsATHOCTEH, MaTeMaThiyeckoe
OKHJaHHWe, JUCIEePCUsl U CTaHAAPTHOE OTKJIOHEHHE CIy4yallHOW BEIMYUHBI,
(GyHKIMU pacnpefeseHus U IUIOTHOCTH PAaBHOMEPHOIO, MOKa3aTeNbHOIo U
HOPMAaJIbHOTO paclpeelICHUI; YMEHHE UCIOIb30BaTh CBOMCTBA M3yYEHHBIX
pacripelielieHuil JUIsl peleHus 3aJad; 3HAKOMCTBO C MOHATUSMH: 3aKOH
0OJBIINX YKCEN, METOJbl BHIOOPOUHBIX MCCIIEIOBAaHUI; YMEHHE NMPUBOIUTH
OpUMEpbl  MPOSBJICHUS 3aKOHAa OOJIBIIMX 4YHCET B MPUPOIAHBIX U
OOIIECTBEHHEIX SIBIICHUSX;

22) ymeHue cBOOOHO ONEPUPOBATh MOHITUIAMU: TOUKA, IPSIMasi, TNIOCKOCTb,




IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMM YroJl, JABYTPaHHBIM  yrod,
TPEXTPAaHHBIM YIoJl, NEPECEKAIOIINECS, NMAPAJUIENBHBIE U CKPELIMBAIOLINECS
IpsIMblE, NMAapPAIJICIbHOCTh U NEPIEHIUKYJIIPHOCTh NPSIMbBIX U IIOCKOCTEH,
YTOJI MEXIY NPSAMBIMH, YTOJl MEXKIY NPSAMON M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMM; YMEHHE UCIOJIb30BaTh IPU pELIEHUU 3a7ad H3Y4YECHHbIE
(bakThl U TEOpeMbl IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB B
OKpYXarolleM MHpEe; YMEHUE OIEepHUpOBaTh MOHATUSMU: MHOIOIPAaHHUK,
CEYEHHE MHOTOTPaHHMKA, IPABUIbHBIM MHOTOIPAaHHUK, IIpU3Ma, MUPaMUAA,
¢urypa u NoBepXHOCTh BpAIeHUS, IWINHAP, KOHYC, map, cdepa, pasBepTKa
IIOBEPXHOCTH, CEYEHHs KOHyCa W LWIMHIpPA, MapaJUICJIbHBIE OCH WIIU
OCHOBAHHMIO, CEUEHHWE IIapa, TUIOCKOCTh, Kacaromiascs chepbl, HWIHHIPA,
KOHyCa; YMEHHE CTpPOMTb CEYEHHE MHOIOIpaHHHMKa, M300paxkaTh
MHOTOTPAaHHHUKH, (UTYPHI W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS, B TOM
qyciie ¢ NMOMOUIBK 3JIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHSTh CBOMCTBA
TE€OMETPUYECKUX (PHUTYp, CAMOCTOSTEIHHO (HOPMYIHPOBATH ONPEACICHHUS
u3yyaembIX (QUryp, BBIABUIaTh THIOTE3bl O CBOWCTBAX M MpPU3HAKAX
FeOMETPUUECKUX PUTYD,

23) yMeHue CBOOOJHO ONEpUPOBaTh MOHATUAMU: IUIOWAAb QUTYpPhI, 00BEM
¢Gurypsl, BeIMYMHA YIJIa, PACCTOSIHUE OT TOYKH JIO0 IJIOCKOCTH, PACCTOSTHUE
MEXIY MNPSAMBIMH, DPACCTOSHUE MEXIY IUIOCKOCTSMHM, IUIomans chepsl,
IUIOINAAbh TMOBEPXHOCTH TNHPAMHUIBI, NPH3MBI, KOHYyCa, HWIHHIpPA, 00BEM
Ky0a, IpsSMOYTOJILHOTO Mapajuleienumneaa, TMpaMuibl, TPU3MbI, HIHHIPA,
KOHYCa, [IIapa; yMeHHEe HaXOIUTh OTHOIIEHHE 00EMOB IOJOOHBIX (DUTYD;
24) ymeHHe cBOOOIHO ONEPUPOBATH MOHATUSAMU: ABH)KEHHE, NTapauleIbHbIN
[IEPEHOC, CUMMETpHUs Ha IUIOCKOCTM U B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moxo0usi, Moa0OHbIe (UIYpbl; YMEHHE paclo3HaBaTh
paBHBIE W TOHOOHBIE (UTYPBI, B TOM 4YHCIE B TPHUPOJE, HCKYCCTBE,
aApXUTEKTYPE;

25) ymeHue cBOOOIHO ONEpPUPOBATh MOHATHIMU: MPSIMOYIOJibHAsl CUCTEMaA
KOOpAMHAT, BEKTOpP, KOOPAMHATBI TOYKH, KOOPAHMHATBI BEKTOPA, CyMMa
BEKTOPOB, MPOM3BEJCHUE BEKTOpa HA YHWCIO, paA3JIOKEHUE BEKTOpa I10
6a3ucy, CKalsgpHOe MPOU3BEICHNE, BEKTOPHOE MPOU3BEICHHE, YTOJI MEXIY
BEKTOPAMM; YMEHHE HCNOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ JUIs
pelIeHnss TeOMeTPUYEeCKHX 3aJad M 3a1ad JAPYIMX Y4eOHBIX IPeIMETOB;
ONepupOBaTh MOHATUAMU: MaTpula 2 X 2 U 3 X 3, onpeaenureiab MaTpHILIbI,
TEOMETPUYECKUNA CMBICIT ONIPENETIUTENS;

26) yMeHHEe MOJEIHpPOBATh peajbHbIe CUTYyallMd Ha S3BIKE MaTEMAaTHKH;
COCTaBJIAATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M HUX CHUCTEMBI I10
YCIIOBUIO 3aJ]aul, MCCIEA0BAaTh MOCTPOEHHBIE MOJIENM C HCIOJIb30BAaHHEM
anmapara ajareOpbl, WHTEPIPETHUPOBATH IOJyUYEHHBIH pPE3yNbTaT; CTPOUTH
MaTeMaTHUYeCKHUEe MOJIEIH C TOMOUIbI0 T€OMETPUYECKUX MOHATHI U BETUYHH,
pelaTe CBSA3aHHBIE C HUMHM IIPaKTUYECKUE  3a/laud; COCTaBIIThH
BEPOATHOCTHYIO MOJI€Ib M MHTEPIPETUPOBATH IOJYYEHHBIM pe3ysbTar;
pelaTh NpUKIAAHbIE 3a1a4d CPEACTBAMHU MAaTEMATUYECKOTO aHaIu3a, B TOM
YHCIIe COIMATbHO-9KOHOMUYECKOTO B (PU3UIECKOTO XapaKTepa;

27) yMmeHue BbIOMpaTh MOAXOAIIMH METOJ JJs pelleHus 3a/auM;
[OHMMaHHWE 3HAYUMOCTH MaTe€MaTHKW B M3YYEHUM TNPUPOJIHBIX U
OOIIECTBEHHBIX MPOLIECCOB M SBJICHUN; YMEHHME pAclO3HaBaTh MPOSBICHUE
3aKOHOB MaTeMaTHMKH B HCKYCCTBE, YMEHUE TPUBOAMTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUHMCKOM W MHUPOBOW MaTEMaTUYECKOU
HayKH.




	2.1. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	3. условия реализации УЧЕБНОЙ дисциплины
	3.4. Информационное обеспечение обучения
	4. Контроль и оценка результатов освоения УЧЕБНОЙ Дисциплины
	Контроль и оценка результатов освоения учебной дисциплины осуществляется преподавателем в процессе проведения практических занятий и лабораторных работ, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.

