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Pabouast mporpamma yueOHOM TUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:!

® CDez[epanLHoro rocy1apCTBEHHOIO O6pa3OBaTCJ'IBHOFO CTaHdapTa CpCAHCEro O6IJ_IGFO

obpazoBanus (manee DPIOC COQO), yTBEepkKISHHOTO TpHKa3oM MUHHCTEPCTBA
oOpa3oBanus u Hayku PO ot 17 mast 2012 roga Ne 413 ¢ u3aMeHEHUSIMU U TOTIOTHEHUSIMHU
ot 29 nekabps 2014 ., 31 nexabps 2015 r., 29 nrons 2017 r., 12.08.2022 r; ot 20.03.2024

Ne 176 ¢ n3MEHEHUAMH U JIOTIOJTHEHUSIMA

e denepanbHOr0 rocylapcTBEHHOIO  00pa30BaTENBHOIO  CTaHJApTa  CPEHEro
npodeccuonansHoro oopazosanus (nanee ®I'OC CIIO) no cnenmansHoctu 23.02.01
Opranuzanus HIepEBO30K u ynpaBiieHUEe Ha TpaHCHoOpTe
(xene3HomopokHOM ) DeiepaabHO 00pa30BaTEIBLHON MPOTrPAMMBI CPETHETO OOIIETO
oOpaszoBanus (manee — DPOII COO), yrBepxaeHHoil Ilpukaszom MuHHCTEpCTBa
npocsemeHust PO ot 18.05.2023 r. Ne 370;

denepanbHoOil paboueit mporpammsel o yueOHomy npeamety OJl. 04 Matemaruka,;
Pa6oueii nporpammel Bociutanus ' BITOY MO UTTpuC;
VY4eOHOro miaHa 1no CnenuaIbHOCTH;

¢ yuerom [IpumepHoO#i mporpamMmbl 0011e00pa3zoBaTeIbHON yueOHoM quciuminabl O/1.
04 Marematuka 71  TPO(PECCHOHANBHBIX  00Pa30BaTENbHBIX  OpraHU3aIMN
(PexomennoBannoit ®I'BOY JIIIO MHCTUTYT pa3BuUTHS  MPO(GECCHOHAIBHOTO
obpazoBanus» (OI'BOY «MPIIO»), yTBepknenHoi Ha 3acemanun CoBeTa MO OIICHKE
COZICpXKAaHUS M KauecTBa MPUMEPHBIX pabOYMX MporpamMM 00IIe0o0pa3oBaTENBFHOIO U
cornranbHO-rymManuTapHoro nukioB CIIO, ITporokon Ne 14 ot 30 Hos16ps 2022).

SAsnsercsa yacteio OIIOIT o6pa3zoBaTensHOI OpraHU3aIHH.

Pa3pabotuuk:

Opnosa Upuna BaagumupoBHa, mpenogaBaTelib

Paccmotpens! 1 0100peHbI Ha 3aceJaHIH

ALK

ITpoTokon Ne 9
ot 26.05.2025
[Ipencenarens ALK Hasbeigenko JI.H.
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TACIATITAHBI
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1. IACIIOPT TPOIr'PAMMbI YYEBHOM JUCIUILIMHBI OJ1Y.04 MATEMATHKA
1.1. Ob6sacTh NPUMeEHEeHHUs TPOTPAMMBI

[Iporpamma oOmeoOpazoBaTenbHOl yueOHOM mucnumumabel OJ[Y.04 Maremaruka
npegHa3HaueHa Ui M3YYCHHS MaTeMaTWKu B MPO(ECCHOHAIBHBIX  00pa30BaTEIbHBIX
opranmzamusax CIIO, peanu3yrommx o0pa3oBaTeNIbHYI0 MPOrpaMMy CpeaHero oOIIero
00pa3oBaHus B IIpe/IesiaX OCBOCHHUSI OCHOBHOM PO (ECCHOHAIBHON 00pa30BaTeIbHON MPOTPaMMBbI
noaroToBku cnermanuctoB cpearero 3BeHa (OITOIT TIIICC3) na 6a3e OCHOBHOTO OOIIEro
oOpazoBanus no crieranbHocTH 23.02.01 Opranusanys nepeBo3oK U yIpaBiIeHNE Ha TPAHCTIOPTE
(>KeIIe3HOIOPOIKHOM)

1.2. Hean u miaHupyemble pe3yjbTaTbl ocBOeHusi Aucuumiunbl 1.2.1. Heau u 3apaum
AUCHUILINHBI:

Lenb: ocBoeHme obyvarommmucs conepxkanus OJ1Y.04 «MaremaTuka» U JOCTHKCHHE
pe3ylbTaTOB €€ H3y4YeHUs B COOTBeTCTBUM ¢ TpeboBanusamu @DPI'OC cpemHero oob1ero
obpazosanus (COO) ¢ yaerom npodeccroHabHo# HanpasieHHocTH I'OC CITO
1.2.2. Ilnanupyemble pe3y/abTATbl OCBOEHHSI 0011€00pa30BATEJbHOM IMCUMILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue auciuIInHa umeet rnpu popmupoBanuu u pazsutuu OK u [IK IIpaktrueckas
peanu3anysl LEeAM U 3aJad BOCHUTAHMS Ha YYEOHBIX 3aHATUSAX OCYIIECTBISETCS B paMKax
CJICZYIOLIMX HaNpaBJIeHUH BOCIIUTATEIbHON pabOThl 00pa30BaTEIBLHOIO YUPEXKICHHS:

Monyns 1 I'paxkiaHCKO-TATPUOTUYECKOE

Monyns 2 [IpodeccuonanbHo-opueHTHpYOLIEE (Pa3BUTHE Kapbephl)
Monynb 3 Dkonoruyeckoe

Monyns 4 CnopTUBHOE U 37I0pOBbecOeperaroniee

Monynb 5 CTyaeHueckoe caMoyIpaBlieHUue

Monyns 6 KyneTypHO-TBOpUECKOE

Monyns 7 buznec-opueHTHpyoiee (MOJI0IeKHOE MPeINPUHUMATEIBCTBO)



Koa u HammMeHnoBaHue

IlianupyemMblie pe3y/bTaThl 0CBOCHHS U CIHHUILIHHBI

¢GopmMupyeMbIX KOMIIETCH NI Oo6mme JAucuuninHapHble

OK 01. Beibupats cnocoObl | B yactu Tpya0BOro BOCIIHTAHUSA: -BIaJIeTh ~METOJIaMU  JO0Ka3aTelIbCTB,  aJIrOpUTMaMu
penieHus 3a/1a4 | - TOTOBHOCTbH K TPY/AY, OCO3HAHUE IEHHOCTH pelieHus 3a1ay;

npodeccruoHanbHON MacTepCcTBa, TPYAOIIO0UE; yMeHHe (OpMyIMpOBaTH OMNpPENEICHUs, AKCUOMBI H

ACATCIBHOCTH IMPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

- FOTOBHOCTb K aKTUBHOM JI€SITEILHOCTH
TEXHOJIOTUYECKOI U coLMalIbHON
HAIpPaBJIEHHOCTH, CHOCOOHOCTh HHULIMUPOBATH,
IUIAHUPOBaTh U CaMOCTOSATENBHO BBIIOJIHSITH
TaKyIo

NEATENBHOCTD;

- HHTEPEC K pa3Iu4HbIM cepam
npogecCHOHATBHOM 1 TeIbHOCTH,

OBnaneHue yHUBEpCaIbHBIMU yU€OHBIMU
MO3HABATEIbHBIMU JIEUCTBUSMMU:

a) 6a30BBIC TOTUUECKUE JICUCTBHUS:

- CAaMOCTOATENbHO (popMyIUpOBaTh U
aKTyaJIn3UpOBaTh MPoOJIeMy, pacCMaTpPUBATD €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBECHHbIN MPU3HAK UIIH
OCHOBAHMS JJIs1 CPaBHEHHUSI, KJIacCU(DUKALUIK U
0000111eHN;

- OIPEIENATD LENH AEATEIbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTHKEHHUS;

- BBISIBJIITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBAEMBbIX SBICHUSAX;

- BHOCUTb KOPPEKTHUBHI B
OLIEHUBATh

COOTBETCTBUE PE3yIbTATOB LIEJIM, OLICHUBATh
PHCKH MTOCIIEICTBUI JeSTENIbHOCTH

JICATEIILHOCTD,

TEOPEMBI, TMPUMEHATh HX, HPOBOAMTH JOKa3aTEIbHBIC
paccy>kKIeHHs B X0JIe PeLIeHHs 3a/1a4;

- yMeTb ONEPUPOBATH NOHATUAMM: CTEIEHb 4YHCIA,
gorapudmM 4YHcla; yMEHHE BBHIMONHITH BBIYUCICHHE
3HAYCHHH U PpeoOpa3oBaHus BEIPAKEHUN CO CTEMIEHAMHU U
aorapupmamu, Mnpeodpa3zoBaHUs IPOOHO-pallMOHATBHBIX
BBIPAKCHUI;

- yYMeTh OINEpPUPOBaTh TOHATUSAMU: palOHAJIbHBIE,
HppalrOHaIIbHBIE, MoKa3aTesbHbIE, CTETIEeHHBIE,
JgorapupMUUEcKue, TPUTOHOMETPUUECKHUE YpPAaBHEHHS H
HEpaBEHCTBA, UX CHCTEMBI;

- yMeTb  ONEpHpOBaTh  MOHATUSAMHU:  (YHKIHA,
HemnpepbiBHas (yHKLUS, MPOU3BOJIHASA, MEpBOOOpa3Has,
OTIpeIeJIeHHBIA UHTErpat;

-yMeTbh HAXOJAUTh MPOU3BOIHBIE FJIEMEHTAPHBIX (DYHKLINH,
UCTOJNB3Yys CIPaBOYHbIE MaTepHalibl; HCCIEI0BaTh B
MpocTedmMX ciay4yasx (yHKIUM Ha MOHOTOHHOCTD,
HAaXOMUTh HAWOOJBIINE W HAUMCHBIIUE 3HAYCHUS
dbyHknmii;  cTpouTh  rpadUKM  MHOTOWIEHOB  C
WCIOJIb30BAHUEM amIapaTa MaTEMaTHYeCKOTO aHaJN3a;
MPUMEHITh MPOU3BOJIHYI0 TpU pEIICHWH 3aJady Ha
JBUKEHHE; pelIaTh MPAaKTUKO- OPUEHTUPOBAHHBIE 3a]]a4H
Ha HauOonpllMe ¥ HAaWMEHBIIME 3HA4YCHUs, Ha
HaXO0XJIEHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

-yMeTh  ONEpUpPOBATh  TMOHATUSMHU:  palUOHAIBbHAS
¢byHKIMsA, MoKka3aTenbHas QyHKIUS, CTeNeHHas (QyHKIHS,
aorapudmuueckas  QyHKIHUS,  TPUTOHOMETPUUYECKUE
GbyHKIMH, 00paTHBIC QYHKINU;




YyMEHHE CTPOUTh TIpaUKU H3YYEHHBIX (QYHKIIHH,
UCIOJb30BaTh TpaQUKH MPH M3YYCHHUU IPOLIECCOB U
3aBUCHUMOCTEH, MPU pEUIeHUH 3a/1ay U3 APYTUX y4eOHBIX
NPEeIMETOB M 33/a4 U3 PEalTbHOM KHU3HM; BBIPAXKATh
(hopMyiamMu 3aBUCIMOCTH MEXy BETUUHMHAMU;

- YMETh peuaTh TEKCTOBBIE 33]]a4l Pa3HbIX TUIIOB (B TOM
YHclie Ha IPOLEHTHI, TOJIU U YacTH, Ha JIBU)KEHUE, paboTy,
CTOMMOCTH TOBAapOB M yCIYT, HaJIOTH, 3314 U3 00JacTu
yOpaBICHUS JUYHBIMH U CEeMEHHBIMU (UHAHCAMM);
COCTaBJIATh BBIPA)XEHUS, YPABHEHUS, HEPABEHCTBA U X
CUCTEMBI IO YCIIOBHUIO 3aJla4yM, UCCIIE0BATh MOIYyYEeHHOE
peleHne U OLEHUBATh PABONOI00HOCTh PE3YIHTATOB;
- yMeTb  ONEpUpoBaTh  MOHATHSIMHU:  CpeaHee
apudmeTnyeckoe, MeauaHa, HauboJbIlIee U HAUMEHBIIICE
3HAuUEHUs, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMeTh U3BJIEKAaTh, MHTEPIPETHPOBATH
uH(popMalnio, TPEACTaBICHHYI0O B TalOnmuiax, Ha
auarpaMmax, — rpadukax, — OTpakalollyl0  CBOWCTBA
peanbHBIX TPOILECCOB U  SBICHUM; MPEACTaBIATH
MHPOPMAIIMIO C TIOMOINBI0 TaONHWIl W JUArpamM;
UCCIIeIOBAaTh CTATUCTUYECKHE IaHHbIE, B TOM YHCIE C
MpPUMEHEHHEM TpapUUecKUX METOJOB U DIIEKTPOHHBIX
CPEICTB;

- YMETh OIEPHPOBATH MOHATUSMHU: CIYYaWHBIA OMBIT U
cilydaifHoe cOObITHE, BEPOSTHOCTD CIIy4yalfHOro COOBITHS;
YMEHHE BBIYHUCIATH BEPOATHOCTb C HCIOJIb30BaHHUEM
rpau4ecKuX METO/I0B; IPUMEHSATH (POPMYJIBI CIIOKEHHS U
YMHOXXCHHSI BEpPOSTHOCTEH, KOMOWHATOpHBIE (DAKTBI M
(GopMyJBl IPU PELICHUM 33]1a4; OLCHUBATh BEPOSITHOCTU
peanpHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMHU; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBLIMX YMCEN B MPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;




- yMeTh OIEpUPOBaTH IMOHATHUSAMHU: TOUYKa, TpsMas,
IIOCKOCTH, MIPOCTPAHCTBO, JIBYTPaHHBIA  YTOIL,
CKpeIIMBAIOIIMeCs  MpsMble,  MApaUIeIbHOCTE U
NEPIEHAUKYIIPHOCTh TPSAMBIX M IJIOCKOCTEH, Yroi
MEXAY TPSIMBIMH, YTOJ MEXIY HPSMOH M IUIOCKOCTEIO,
yrojl MEXIYy IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSHUE MEXIY HPSMBIMH, PAaCCTOSHHE
MEXIy IUIOCKOCTSIMHM; YMEHHME HCIOJIb30BaTh MpHU
pelmIeHn:  3aJad  W3y4YeHHble (AaKTBl W TEOPEMBI
IUTAHUMETPUH;, YMEHHE OILIEHUBATh pa3Mepbl OOBEKTOB
OKPYXKAaIOIIETO MHPa;

- yYMETh ONEpUPOBATh MOHATUSMH: MHOTOIPAaHHHK,
CeUeHHEe MHOTOTPAaHHUKA, Ky0, mapaiienenumne, pu3mMa,
nupamMuia, GUrypa u nmoBepXHOCTh BPALICHUS, IHITUHIID,
KOHyC, mmap, cdepa, ceueHHs (QUTYpHl BpallCHHS,
IUIOCKOCTh, Kacaromasicss cepbl, IINHApa, KOHyca,
IUIONIAa/lb TIOBEPXHOCTH IHUPAaMUJBI, TPH3MBI, KOHYCa,
WIAHIIPA, TUTONIA b ctepsl, 00BeM KyOa,
IPSIMOYTOJIBHOTO NapasuleIenuIeaa, MMPaMHIbl, TPU3MBI,
WIMHApA, KOHyca, I[Iapa; yMeHHe H300paxarb
MHOTOI'PaHHUKHU U MOBEPXHOCTU BPAIICHUS, UX CEUCHHS
OT pPYKH, C TOMOIIBIO YEPTESKHBIX HMHCTPYMEHTOB H
3JIEKTPOHHBIX CPEICTB; YMEHHE  pPacro3HaBaTh
CUMMETPHIO B TIPOCTPAHCTBE, YMEHHE pAacIo3HaBaTh
NpaBUIIbHBIE MHOTOT PAHHUKH;

- yMeTb ONepHUpoBaTh MOHATHAMHU: JBHKECHHE B
IPOCTPAHCTBE, MO0A00HbIE (GUIYphl B IPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOILIEHUE IIOMAAECH INOBEPXHOCTEH MU
00BEMOB MOI00HBIX (DUTYpP NPU PEIICHUH 33/1a4; - YMEThb
BBIYHCIIATh T€OMETPUYECKHE BEIMYHMHBI (IAJIMHA, YTOI,
wIomaab, 00beM, IUIOIAAb IMOBEPXHOCTH), HCIOJIb3Ys
U3y4YeHHBIE POPMYJIIBI © METOJIBI;

- yMeThb ONEepUpOBaTh MNOHATHSIMH: HIPSIMOYTOJbHAs




cucTeMa KOOPOWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpa, CKAJSIPHOE NPOMU3BENEHHUE, YIoll
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJIEHHUE
BEKTOpa Ha YHCIIO; HaXOAUTh C IMOMOIIBI0 H3yUYEHHBIX
(GopMya KOOpIMHATBI CEpeAMHBl OTpEe3Ka, PaccTOSHHUE
MEXy JBYMS TOUKAMH;

- YMEeTb BBIOMpaTh MOAXOAALIMH M3YyYEHHBIM METOA AJIs
peleHus 3a/1a4M, Paclo3HaBaTh MaTeMaTUYeCKHe (DaKThI
U MaTeMaTM4yeckue MOJAeIM B  NPUPOAHBIX U
OOIIECTBEHHBIX  SBICHUSX, B HCKYCCTBE; YMEHHE
IPUBOANUTH  TNPUMEPBl  MAaTEMaTHMYECKUX  OTKPBITHH
POCCHICKOW U MUPOBOM MaTEMATUYECKOW HAYKH.

- yMeTb ONEpUpOBaTh MOHATHAMHU: OIpEENICHUE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCUIIbHBIE (POPMYJIUPOBKU; YMEHHE
¢dbopmynupoBath  00paTHO€ ¥  MPOTHBOIOJIOXKHOE
YTBEpP)KJCHHE, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEDSI,
WCTOJB30BATh  METOJl MaTeMaTHYECKOW  WHIYKIIHH;
MIPOBOJUTH JOKa3aTeNbHBIC PACCYXICHHs MPHU PEIICHUU
3azady, OLICHUBATH JIOTHYECKYTO NPaBUIBHOCTD
paccyXIcHui;

- yMeTb OINEpHpPOBaTh TOHATHAMHU: MHOXKECTBO,
MIOJIMHOXECTBO, OMNEpaly HaJ MHOXXECTBAMM; YMEHHE
WCIOJIh30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar JUIst
OIMCaHMs peasIbHBIX MTPOLECCOB U SBJICHUNA IPU PELICHUN
3aja4, B TOM YHCJIE U3 IPYTUX Y4eOHBIX IIPEIMETOB;

- YMeTh OIEpUPOBATh MOHATHAMHM: Ipad, CBA3HBIN rpad,
JiepeBo, LUKJ, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/aBaTh U

OIMCHIBATh rpagsl pa3IMYHBIMU criocobamu;
UCTIONIB30BaTh TIpadbl NPH PEUNICHUH 337ad; - YMETh
CBOOOJTHO  ONEpPHUPOBaTH  IMOHATHAMHU:  COYETAHUE,

MEPEeCTAaHOBKA, YHCIIO COYETaHHIA, YHUCIIO TEePECTaHOBOK;
ouaoM HpIOTOHA; yMEHHE TPHUMEHSTh KOMOMHATOPHBIE




(aKTBI ¥ pacCyKIEHUs IS PeIICHHS 3a7ay;

-yMeTh ONEPUPOBATH TMOHATUSAMHU: HATYPaTbHOE YHUCIIO,
1[eJ10€ YHCII0, OCTATOK [0 MOJYJII0, PAllMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCJIO, MHOXKECTBA HATypaJIbHBIX,
LEeJbIX, PAIIMOHAIBHBIX, 1eHCTBUTENIBHBIX YHCEI; YMEHUE
WCTOJb30BAaTh TMPHU3HAKK  JIEIMMOCTH, HAMMEHBIINN
o0mui nenuTen, W HAaWMEHbIIee o0Iee KpaTHoe,
anroput™ EBKiMaa mpu pemeHuH 3ajad; 3HaKOMCTBO C
Pa3TUYHBIMU MO3ULIIMOHHBIMU CUCTEMAMH CUHCIICHUS;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHAMU: CTETICHb C
LelbIM TOKa3aTelleM, KOpPeHb HaTypajbHOW CTENeHH,
CTETIEHb C pPAlMOHAJIBHBIM IIOKa3aTelieM, CTENeHb C
JEHCTBUTENbHBIM (BEILIECTBEHHBIM) MoKazaresem,
gorapupM  YMCIA, CHHYC, KOCHHYC ¥  TaHTCHC
MIPOU3BOJIBHOTO YHUCIIA;

- YMeThb OIEpPHpPOBATh MOHATUSMHU:  TOXJIECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CHCTEMa ypaBHEHMH W HEPaBEHCTB,
PaBHOCHJIBHOCTh YpPaBHEHHMI, HEPAaBEHCTB U CHCTEM,
palMoHaNbHBle,  WppalMOHAJIBHBIE,  ITOKa3aTelbHBIC,
CTENEHHbIE, JorapupMHUUECKUe, TPUTOHOMETPUYECKHE
ypaBHEHHS, HEPABCHCTBA W CHUCTEMBI; YMEHHUE DEIaTh
YPaBHEHMs, HEPABEHCTBA U CHUCTEMBl C IOMOIIBIO
pa3IMYHBIX IPHEMOB; PEIIaTh YpaBHEHHs, HEPABCHCTBA U
CUCTEMBl C TMapaMeTpoM; TMPUMEHSITh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJISl pELICHHS] MaTEMaTHUYECKIX
3aja4 ¥ 3a]a4 U3 pa3IMyHbIX 001acTell HAayKH U peaqbHON
KHU3HU;

-yMeTb CBOOOJHO OIEPUPOBATH MOHATHAMHU: TIpaduk
Gbyuknuu, oOpaTtHas (QYHKIUS, KOMIIO3ULUS (PYHKIWH,
IVHeWHas QyHKIMS, KBaapaTHuHas QyHKIUS, CTCTICHHAS
GyHKIUS C LIeTBIM IOKa3aTeleM, TPUTOHOMETPUUYECKUE
GyHKIMU, 0OpaTHBIC TPUTOHOMETpHUYECKHE (DYHKIIUH,




ToKa3aTelbHast W JiorapugmMudeckas (QyHKIMH; yMEHHUE
CTPOUTH TpapuKH QYHKIUH, BHIIOIHATH TPeoOpa3oBaHUs
rpa¢ukoB GYHKIHA, yMEHHE WCIOIb30BaTh TpaduKu
(GYHKUMR JUIST U3y4eHUs POIIECCOB U 3aBUCUMOCTEH mpu
peleHNH 3aJa4 U3 JPYyruxX y4deOHbIX NPEAMETOB U U3
peanbHON JKU3HU; BBIpaXKaTh (HOpMYJaMH 3aBHUCUMOCTH
MEXJy BEIMYMHAMHU; YMEHHME CBOOOIHO ONEpPHUpPOBATH
MOHATUSIMU:  YETHOCTh  (YHKIHMH, TEPUOJAUYHOCTD
(GYHKIMH, OrpaHUYEHHOCTh (YHKLIHH, MOHOTOHHOCTb
GyHKIMH, OSKCTpeMyM  (QYHKUWH, HauOoibliee U
HauMEHblIee 3HaYeHHs (QYHKOUMM Ha TPOMEXKYTKE;
YMEHHE TIPOBOAMTH HCCIeNOBaHHE (QYHKINU; YMEHHE
UCIOJb30BaTh CBOWCTBA M rpaduku QyHKOMH 11d
pelieHusl  ypaBHEHUWI, HEpPaBeHCTB W  3afad C
napaMeTpamu; n300pakaTb Ha KOOPIAUHATHON MIOCKOCTH
MHOXECTBA PEIICHU YpPaBHEHMI, HEPaBEHCTB M HX
CHCTEM;

- yMerb  CBOOOJHO  ONEPUPOBATH  TOHSATHIMH:
MOCJIeI0BaTEeIbHOCT,  apu(MeTHUecKass IMporpeccus,
reoMeTpHuuecKasi Mporpeccus, OECKOHEUHO YOBIBArOIIas
reoMeTpuueckass  Iporpeccusi;  yMEHHe  3aJaBaTh
MOCTICIOBATEIbHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYpPPEHTHBIX (HOpMYJT;

- yYMeThb OINEpHpPOBATh TMOHITHAMHU: HENPEPHIBHOCTD
¢GyHKUMH, acUMNTOTHI rpaduka (GYHKIMH, HepBas U
BTOpasi NPOM3BOJHAs (YHKLUH, TE€OMETPUYECKHHA U
¢u3nyeckuii CMBICA NPOU3BOAHOHM, TepBoOOpa3Has,
OIIpEJIEIEHHBI UHTErpal; yMEHHE HaXOAUTh ACUMITOTHI
rpa¢puka (yHKIMHU; YMEHHE BBIUUCIATH MPOU3BOJIHBIC
CYMMBI, IpPOU3BEIEHHs, YaCTHOIO U KOMIIO3MIIUU
(GyHKIMH, HAXOJUTh ypaBHEHHE KacaTeJIbHOM K TpauKy
(GYHKIMH; yMEHHE UCIOJIb30BaTh IMPOU3BOAHYIO JUIs
YCClIeIOBAaHUs (DYHKIIMMA, A1 HAXOXJICHHSI HAWIYYIIero




perIeHus B MIPUKJIATHBIX, B TOM qrcie
COIIMATbHOPKOHOMHUYECKHX W (DM3MUECKHUX 3ajadax, s
OTIpeIeIeHUs] CKOPOCTH M YCKOPESHHUST; HAXOIUTh TUTOIIAIN
1 00beMbl (GUTYp C TIOMONIbIO WHTETpalsia; MPUBOAUTH
MIPUMEPHI MATEMATHYECKOTO MOJICIIMPOBAHHS C TTIOMOIIBIO
mudhepeHINaTbHBIX YPaBHEHU;

- YMETh ONEPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apTyMEHT
KOMIUIEKCHOTO 4YHClia, (GopMa 3alucud KOMIUICKCHBIX
gyrcen  (TeOMETpHuYecKas, TPUTOHOMETpHYECKass M|
anreOpanyeckas); yMETh MPOU3BOJIUTH apUPMETUICCKHE
JNEUCTBUS C KOMIUICKCHBIMH YUCJIAMH; TPUBOJIUTH
MIPUMEPBI HCITOJIL30BAHHS KOMIUICKCHBIX YUCEIT;

- yMeTh CBOOOJHO ONEpUPOBATH MOHSATHSIMH: CpPEIHEE
apuMeTHUECKOe, MeIMaHa, HauOoJIbIliee U HAMMEHBIIIES
3HAYCHHUs, pa3Max, JUCIIEPCHs, CTAaHIAPTHOE OTKIOHEHHE
JUTS. ONTUCAHUSI YUCIIOBBIX JIaHHBIX; YMEHHE HCCIICIOBATh
CTaTUCTHYECKUE TaHHBIC, B TOM YHCIE C MPUMEHEHHEM
rpaUYecKuX METOIOB M  OJJCKTPOHHBIX  CPEICTB;
rpaM4ecKu HMCCIeI0OBaTh COBMECTHBIC HAOIIONEHUS C
MOMOIIBI0  JUAarpaMM  pacCeUBaHUS W JUHEHHON
perpeccuu;

- yMeTh HaxoQuThb  BEPOSATHOCTH  COOBITHH  C
WCTIOJIh30BAaHUEM TPAPHUECKUX METOIOB; MPUMEHSATH JJIS
pemienus 3anad  GopMysbl CIOXKEHHS W YMHOXKEHUS
BEpPOSTHOCTEH, (HOPMYITy MOTHOM BEPOATHOCTH, (hopmyITy
bepuymnn, koMmOuHaTOopHBIE (aKTBl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA; YMEHHE
ONEepUPOBATh  TMOHATUSAMHU:  CIIy4ailHas  BEIUYMHA,
pacrpeieneHue BEPOSITHOCTEH, MaTeMaTHIeCKOe
OKHJIaHUE, JUCIEepCUs U CTaHJApPTHOE OTKJIOHEHHE
CIIy4allHOW BEJIMYWHBI, (YHKIMUA paclpeneieHuss H
IUIOTHOCTH PaBHOMEPHOTO, NI0Ka3aTeIbHOTO u




HOPMAIILHOTO PACIpeeNICHH; yMEHHE HCIOIb30BaTh
CBOWCTBA M3yUYEHHBIX pacHpeAeNeHHi Ui pelIeHus
3aJ1a4; 3HAKOMCTBO C MTOHATUSMU: 3aKOH OOJIBIITNX YHCE,
METO/Ibl BBIOOPOYHBIX MCCIIEI0BaHMIA; YMEHUE IPUBOIUTD
MPUMEPHl  TIPOSIBIICHUSI 3aKOHAa OOJNBINIMX YHCENl B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeThb CBOOOJHO OIEPHUPOBATH TOHSATHSIMH: TOYKA,
npsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK, Jyd,
IUIOCKUI yToJI, ABYTPaHHBIA YTOJ, TPEXTPaHHBIA YTOI,
NepeceKaronecs, napajuielbHble ¥ CKpEIIMBAIOUIHECs
npsiMble, TApAUICNBHOCTh W TIEPICHIUKYISIPHOCTD
OPSIMBIX M IUIOCKOCTEH, Yroidl MeXIy HpSMBIMHU, YTOJI
MEXIy TpsIMOH ¥  IUIOCKOCTBIO,  yroll — MEXIY
TUTOCKOCTSIMHU; YMEHHE HCIIONIb30BaTh PY PEIICHUH 33124
U3y4eHHbIC (DAKTBI U TEOPEMbI TUIAHUMETPHH, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE;
YMEHUE ONECpPUPOBATh TMOHATHSIMHU: MHOTOTPAaHHHK,
CeueHHEe MHOTOTPaHHHKA, NPAaBWIBHBIA MHOTOTPaHHHK,
npu3Ma, nupamuza, Gurypa u MmoBEpXHOCTh BpalllCHUS,
WIMHAP, KOHYyC, map, cdepa, pa3BepTka NMOBEPXHOCTH,
CEUYEeHHS KOHyca U IWIMHApPA, MapajulelbHble OCH WIIH
OCHOBAHHIO, CEYEHHWE IIapa, IUIOCKOCTh, Kacaromascs
cdepbl, IWIMHAPA, KOHYyCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPAaHHUKH, QUTYPHI U
MOBEPXHOCTU BpAILlEHHs, UX CEUEHHs, B TOM YHCIE C
MOMOIIIBIO DJIEKTPOHHBIX CPEICTB, YMECHHE NPUMEHSTH
CBOWCTBAa T'EOMETPUYECKUX (uUryp, CcaMoCTOSATENBHO
dbopmynupoBaTh  ONpENENCHHUS  HU3y4aeMbIX  QUryp,
BBIBUTATh THIIOTE3bI O CBOWMCTBaX M MPHU3HAKAX
reoMeTpuueckux Guryp, 000CHOBBIBATH HJIM OTIPOBEPraTh
UX; yYMEHHE MpPOBOIUTH Kiaccuukauuoo ¢Guryp Imo
pa3iMYHBIM  MPU3HAKAM, BBINOJHATE HEOOXOIUMbBIE
JIOTIOJTHUTEJbHbIEC TOCTPOCHHS,;




- YyMeTh CBOOOJIHO OIEPHPOBATH MOHATUSIMH: ITUIOIIA]H
¢burypsl, 00beM (UTYpBI, BEIUYUHA yTIIa, PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXIy TMPSIMbIMHU,
paccTossHHEe MEXIy IUIOCKOCTSIMU, IUIOMAab CcQephl,
TUIOIIAh TIOBEPXHOCTH IHUPAMHUIBI, TPU3MBI, KOHYcCa,
LWIMH]IpA, o0BeM KyOa, IPSIMOYTOJIBHOTO
napajuieNienunena, MHUPaMHUIbl, TPU3MBL,  IHIMHJPA,
KOHycCa, Ilapa; YMEHHE HAXOAWTh OTHOIICHHWE O0HEMOB
MoA0OHBIX puryp;

- YMETb CBOOOJIHO OTIEPUPOBATH MOHITHIMU: JIBUKCHHE,
napasuiebHbBIA TEPEeHOC, CHMMETPHUSI Ha TUIOCKOCTH H B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHKE IMOM00WS,
noo0HbIe (DUTYPBI; YMEHHE pAacloO3HaBaTh pPaBHBIC H
moi00HbIEe (QUTYPHI, B TOM YHCIIE B IPUPOJIC, UCKYCCTBE,
apXUTEKType; YMCHHE HCIOJIb30BaTh T'ECOMETPUYCCKHE
OTHOIICHUS, HAXOJUTh T'COMETPUYCCKHC BCIIMIMHBI
(mmuHa, yroJ, TIomaab, 00beM) MPU PElICHUU 3a1ad U3
JIPYTHX Y4eOHBIX MPEAMETOB U U3 pPeaTbHOHN KU3HH,

- yMeTh  CBOOOJHO  ONEPUPOBATH  TOHSATHIMH:
MPSAMOYTOJIbHAS cucTemMa KOOPJIMHAT, BEKTOD,
KOOpJIUHATHl TOYKH, KOOPIMHATBI BEKTOpa, CyMMa
BEKTOPOB, NMPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKCHHE
BEKTOpa Mo 0a3ucy, CKalIpHOe IPOU3BEICHUE, BEKTOPHOE
MPOM3BEJICHHE, YroJI MEXAY BEKTOpaMH; yMCHHE
WCIIONIb30BaTh BEKTOPHBIA U KOOPIWHATHBIA METOMA IS
pelIeHusl TEOMETPHUYECKUX 3aJad MW 3ajad  Jpyrux
y4eOHBIX MPEIMETOB; OMIEPUPOBATH MOHATHIMH: MaTPUIIA
2x2 wm 3x3, omnpenenuresb MATPUIlbl, T€OMETPUUECKUN
CMBICIT OTIPEACTUTEIIS;

- YMETh MOJICIIMPOBATh pEaNbHbIC CUTYallMd Ha S3BIKE
MaTEeMaTUKH; COCTaBISITh  BBIPAKCHHS, YPaBHCHHS,
HEPaBEHCTBA W UWX CHCTEMBI 10 YCJIOBHIO 3ajauM,
WCCJIC/IOBATh MOCTPOSHHBIC MOJICTH C HCIIOJIb30BAHUEM




anmapara anreOpbl, HMHTEPHPETUPOBATH IOJYUECHHBIHI
pe3yibTaT; CTPOUTh MATEMATUYECKUE MOJENH C IIOMOLIBIO
T€OMETPUYECKHX MOHATUI U BEJIMYNH, pELIaTh CBA3aHHBIC
c HUMU [IpaKTUYECKHEe  3aJadH; COCTaBJIATh
BEPOSITHOCTHYIO MOJIETIb U MHTEPIPETUPOBATH
IIOJIyYEHHBIM PE3yJbTaT;, pPEIlaTh IPUKIALHBIE 3aJadd
CpPEICTBAMH MaTEMaTHYECKOTO aHaJINW3a, B TOM YHCIE
COIMATIbHO-9KOHOMUYECKOT0 U (PU3NIECKOro Xapakrepa;
- YMEHHE BbIOMpaTh MOAXOAIIMN METOA ISl peLIeHUs
3a/1a4y; IOHMMaHUe 3HAYMMOCTH MaTEMAaTUKHU B U3YyYEHUU
NPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB M SBICHMIA;
YMEHHUE PAaclO3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKHU
B HCKYCCTBE,  YMEHHUE  IIPUBOAUTH  IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUHCKOM MU MHPOBOH
MaTeMaTU4YECKOW HAyKU

OKO2. Hcnons3oBath
COBPEMEHHBIC CPEIICTBA ITOWCKA,
aHaNM3a W HMHTEpHpeTanuu
nH(popManuu, u
WH(OPMAIIMOHHBIE  TEXHOJIOTUU
IS BBITMOJTHEHUS 3a1au
npodeccruoHanbHON
NeSITENbHOCTH

B o6nactu IeHHOCTH HAYYHOTO TTO3HAHMSL:

- cOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHA U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JUAJIOre KyJIbTYyD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE S3bIKOBOM U YU TATEIBCKOMN
KYJIBTYPBI KaK CPEJCTBA B3aUMOJACUCTBUS MEKITY
JIOJIBMH U TTIO3HAHUS MUDA;

- yMeTb ONEpUpOBaTh MOHATUSAMHU: paLMOHAIbHAsS
GbyHKIMS, ToKa3zaTenbHas QYHKIM, cTerneHHas QyHKIus,
aorapupmuueckass  (QyHKUUS, TPUTOHOMETPUYECKHE
¢GbyHKIMHU, 00paTHble QYHKINU; YMEHHE CTPOUTH IpapuKu
U3YYEHHBIX (YHKIMH, WCHOIB30BaTh TpapuKd MpH
U3yYEHUM MpPOLECCOB M 3aBUCUMOCTEH, NMPH pPELICHUU

3aJad M3 JPYrMX Y4YeOHBIX MpPEIMETOB M 3adad U3
peanbHOM JKWU3HM; BBIpaXKaTh (OpMyJaMU 3aBUCHMOCTH
MEX/Ty BEIHUYNHAMU;

- yMeTb ONEepUpoBaTh  MOHATUSAMHU:  TOXKJAECTBO,
TOKJIECTBEHHOE npeodpas3oBaHue, ypaBHEHHUE,
HEpPaBeHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
PaBHOCWJIBHOCTb YpaBHEHHWI, HEPAaBEHCTB U CHCTEM,
palMoHaJbHbIe,  HppalloHANbHBIE,  MOKa3aTelbHBIE,
CTETIEHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUIECKHE

YpPaBHCHUSA, HCPABCHCTBA M CHUCTCMbI;, YMCTb PpCIIATb
YpaBHCHHA, HCPABCHCTBA W CUCTEMBI C IMOMOIIBIO
PAa3JIUMYHBIX IIPUEMOB; PCIIATh YPABHCHHA, HCPABCHCTBA U




CHUCTEMBI C T[apaMeTpoM; TIPUMEHSATh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJISl PEIICHHS] MATEMATHIECKIX
3a/1a4 ¥ 337124 U3 Pa3IMYHbIX 00J1acTei HAyKU U peallbHOM
KU3HY;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUSIMU: ABUKECHUE,
MapayIeNIbHBIA MepeHoC, CUMMETPHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHuE TMOA00US,
momoOHbIe (UTYPHI; YMETh paclo3HaBaTh paBHBIE U
nono6HbIe GUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
ApPXUTEKType; YMETh HCIOJIb30BaTh TEOMETPUUCCKUE
OTHOIIICHHUS, HAXOAUTh TE€OMETPUUYECKHE BEIMYUHBI
(nnuHa, yrod, miomaas, 00beM) MpU PEUICHUU 3a1a4d U3
JIPYTUX Y4eOHBIX MPEAMETOB U U3 peabHOM KU3HH

OKO04. S dexTrBHO
B3aMMOJICHICTBOBAThH U pabOTaTh B
KOJIJIEKTHUBE U KOMaH/Ie

TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOTIPE/IETICHUIO
-OBJIaJICHUE HaBBIKAMH y4eOHo-
WCCIIEIOBATENBCKOM, MPOEKTHOM M COIUATIbHOM
JIeATEIBHOCTH;

OBlaieHue YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU JI€UCTBUSIMU:

0) coBMecTHas ACSITEIBHOCTD:

- IOHUMATh U UCIIOJIH30BATh IPEUMYILECTBA
KOMAaH/ITHOW ¥ MHANBUIYaJIBHON PaOOTHI;

- IPUHUMATD LI€JTM COBMECTHOM AESTEIBHOCTH,
OpPraHU30BbIBATh U KOOPJAUHUPOBATH IEUCTBUSA 110
€€ JOCTHKCHHUIO: COCTABIIATh IIJIaH ACHCTBUH,
pacnpeneniaTb pojld  C  y4eTOM  MHEHUH
YYaCTHUKOB

00CyXKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPAUHUPOBATH U BHITIOJIHITH pabOTy B
YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISITh TO3UTUBHOE CTPATETUUECKOE

- YMETb ONEpPUPOBaTh MOHATHAMM: CIy4yailHBIA ONBIT U
ClIy4aifHOE COOBITHE, BEPOSITHOCTD CIIy4alfHOTO COOBITHS;
YMETb BBIUHCIATH BEPOSTHOCTH C  HCIOJIB30BaHUEM
rpaduuecKkux METO0B; IPUMEHSATH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOpHBbIE (HAaKThl U
(GhopMyIbl IpU PEIICHUH 33/1a4; OLEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIIy4yallHBIMH
BEJIMYMHAMHU; YMEHHE NPUBOJIUTH NPUMEPHI MPOSABICHUS
3aKoHa OONBLIMX YHMCET B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- yMeTb CBOOOJHO ONEPHUPOBATH MOHATUAMU: CTETEHb C
LEelbIM II0Ka3aTelIeM, KOpPEHb HATypalbHOW CTEICHH,

CTEMEHb C palUOHAJIBHBIM TOKa3aTelieM, CTENEHb C
JEeHCTBUTENbHBIM (BEILIeCTBEHHBIM) MoKazaresem,
gorapudm  UmcIa, CHHYC, KOCHHYC H  TaHIEHC

MIPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJIHO OIEPUPOBATH IMOHATHUSAMU: Tpaduk
¢dbyuknumn, oOpaTtHas (QYHKIUS, KOMITO3UIUS (DYHKITUH,
JTVHCWHAsS QYHKIHS, KBaapaTHUHAs (QYHKIUS, CTCTICHHAS
GYHKIMS C IEJIbIM TOKa3aTelieM, TPUTOHOMETPUYCCKHE




MOBEJICHUE B PA3IMYHBIX CHUTYAIUSIX, IPOSBIIATH
TBOPYECTBO u BOOOpaKEHHUE, OBITh
WHUIAATUBHBIM

OBnajieHne YHUBEPCATBHBIMU PETYIIATUBHBIMH
NEUCTBUSIMU:

T') IPUHATHE ce0sl U APYTHX JIIOJCH:

- TPUHUMATh MOTHUBBI M apPTYMEHTHI JIPYTUX
Iroaei

MIPU aHAJIM3€E PE3YyJIbTATOB JAEATECILHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO APYTHX JIFOIEH
Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUD C
MTO3UIIUH JPYTOTO YEJIOBEKA

GbyHKIMM, OOpaTHbIE TPUTOHOMETpHUYECKHe (yHKIUH,
nokaszaTeNbHass M Jorapugmuyeckass (yHKIUH; YMETb
cTpouTh rpaduku GyHKIUN, BHITOIHITE TPe0oOpa3oBaHMs
rpauKoB QyHKITHI;

OK 05. OcymiecTBiasaTh yCTHYIO U
MUCHhMEHHYI0O KOMMYHHKAIIAIO Ha

roCcyJJapCTBEHHOM SI3BIKE
Poccuiickou ®denepannn C
y4eTOM 0COOCHHOCTEH
COIIMAIBHOTO H  KYJIBTYPHOTO
KOHTEKCTa

B o0nactu scTeTHUECKOro BOCTIUTAHHUS:

- CTETHUYECKOE OTHOILIEHUE K MUPY, BKIIOYAs
ACTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOLIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCIIPUHUMATH Pa3InYHbIE BUABI
UCKYCCTBa, TPaJAULIMY U TBOPUYECTBO CBOETO U
JpYruX HapoZOB, OLIYINAaTh SMOLNOHAIBHOE
BO3JICUCTBUE UCKYCCTBA;

- yOeXIeHHOCTh B 3HAYMMOCTH ISl INYHOCTH U
o0miecTBa  OTEYECTBEHHOIO U MHPOBOIO
HCKYCCTBa,

THUYECKUX KYJBTYPHBIX TPAIULMI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMJICHUE MPOSIBIISITh Ka4eCTBa
TBOPYECKOM JINYHOCTH;

OBnaneHne yHUBEpCAIbHBIMU
KOMMYHHUKATHUBHBIMU J1€UCTBUAMU:

a) oO1IeHue:

- yMeTb  ONEpUpOBaTH  MOHSATUSMH: cpenHee
apudMeTHIecKoe, MeauaHa, HauOoJbIIIee U HAUMEHBIIIEE
3HAUEHMs], pa3Max, IUCIEPCHUsl, CTAHAAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yMeHHe U3BJIEKATb,
MHTEPIPETHPOBATh WHGOPMAIIMIO, TPEACTABICHHYIO B
Tabinuax, Ha Juarpammax, rpadukax, OTpa)Karollyko
CBOMCTBA peajbHBIX IIPOLIECCOB U SIBJIICHUM; IIPEACTABIIAT
vHpOpMALIUIO C TIOMONIIBI0 TaOJIUI] W JUarpamM;
UcCleAoBaTh CTATUCTUYECKUE JTaHHBIE, B TOM YHUCIE C
MPUMEHEHHEM Tpa@HUuecKuX METOJOB M DJIEKTPOHHBIX
CPEJICTB; yMETh OIEpPUPOBATH TMOHSATUSAMH: TOUKA,
npsiMasi, TUIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIA YIOJI,
CKpEIMBAIOIIMECS  MpsMble,  HapajuIeIbHOCTh U
NEePHNEHIUKYIIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIoJl
MEXIY MPSIMBIMH, YTOJ MEXAY MPSMON U TJIOCKOCTBIO,
YroJd MEXAy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [10
IUIOCKOCTH, PacCTOSIHUE MEXKIY MNPSMBIMH, PACCTOSHUE
MEXKy MIOCKOCTSAMH;

- YMETh HCIMOJIb30BaTh MPU PELICHUM 33Ja4 U3YyUYECHHBIE
(hakThl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OIICHHBAThH




- OCYIIECTBIIATh KOMMYHHKAITUH BO BCeX cepax
KU3HU;

- pacro3HaBaTh HEBepOATbHBIE CPEICTBA
0OIIeHNs], TOHUMATh 3HAYCHNE COLUATBHBIX
3HAKOB, PaCIIO3HABATh MPEITOCHUTKA
KOH(JTHUKTHBIX CUTyarui u
KOH(JIUKTHI;

- Pa3BEpPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY
3pCHHS C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEICTBA

CMATYaTh

pa3Mepbl 00OBEKTOB OKPY’KAOILIEr0 MUPA

OK 06. IIposiBisATH Ipa’kaaHCKoO-

MaTPUOTHYECKYIO MO3UILIHIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE
TPaJUIIMOHHBIX POCCHUICKHX

AYXOBHO-HPAaBCTBCHHBIX
HCHHOCTCfI, B TOM YHUCJIC C YYCTOM

rapmMOHHU3alUA

MCKHAIIMOHAJIbHBIX u
MCKPEIIMTUO3HBIX OTHOHIGHI/Iﬁ,
MNPUMCHATH CTaHdapPThL

AHTUKOPPYIIIMOHHOTO TOBEICHUS

- 0CO3HaHHE 00yUaIOIIMMUCS POCCUNHCKOM
rpakJIaHCKOM HIIEHTUYHOCTH;

- 1IeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEN
MO3UIIMM  JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEHW Hapoa0B Poccuiickoit
®denepari, MCTOPUYECKUX W  HAIIMOHAIBHO-
KyJbTYPHBIX TPaaului, GopMHpOBAaHUE CHCTEMBI
3HAYUMBIX IIEHHOCTHO-CMBICJIIOBBIX YCTaHOBOK,
AHTUKOPPYMILIUOHHOTO MHUPOBO33PEHUS,
MPaBOCO3HAHUSA,  OIKOJOTUYECKOW  KYJIBTYpHI,
CIIOCOOHOCTM  CTaBUTh 1M H  CTPOWTH
KU3HEHHbIE TUIaHBl; B wacth TrpakmaHCKOro
BOCIIUTAHUS:

- OCO3HAHME CBOUX KOHCTUTYLUHOHHBIX TpaB M
00s13aHHOCTCH, YBa)KE€HUE 3aKOHa u
MIPABOIOPSIKA; -IPUHATHE  TPAJULMOHHBIX
HallMOHAJILHBIX, 00II[eYEIOBEYECKHX
T'YMaHUCTHYECKUX u JIEMOKPaTUYECKUX
IICHHOCTCI;

- TOTOBHOCTh  INPOTHUBOCTOSTH  HUJICOJOTHHU
JKCTpeMH3Ma, HalMOHANW3Ma, KceHohoOuw,
JTHUCKPUMHHAIIMH 110 COIUATIbHBIM, PEITUTUO3HBIM,
pacOBbIM, HAITMOHAJIBHBIM IIPU3HAKAM;

- yMeTh ONEepUpoBaThb MOHATHAMM: HPSIMOYTOJIbHas
cUcTeMa KOOPOWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOp/MHATBl BEKTOpa, CKAJSPHOE NPOU3BENEHHUE, YIoil
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIICHHUE
BEKTOpa Ha 4YHCIIO; HAaXOAWUTh C IMOMOIIBIO H3YyUYEHHBIX
(GbopMyaT KOOpIWHATHI CEPEMHBI OTpPEe3Ka, PACCTOSTHHE
MEXy JBYMS TOUKaMH;

-yMETh BBIOMPATh MOIXOMSIINN W3yYEHHBIH METOM IS
peleHus 3a/1a4M, paclo3HaBaTh MaTeMaTUYecKhe (DaKThl
M MaTeMaTH4YeCKHue MOJIEIHM B  TPUPOAHBIX U
OOIIECTBEHHBIX  SIBICHUSX, B HCKYCCTBE; YMEHHE
IPUBOJANUTh  TNPUMEPbl  MAaTEMaTHYECKHMX  OTKPBITHH
POCCUNCKON U MUPOBOM MaTeMaTU4ECKOM HAyKH.

- YMETh ONEpPHUPOBATH MOHATUSAMU: CIy4YaWHBIA ONBIT U
cilydaifHoe coObITHE, BEPOSTHOCTD CIIy4yaifHOro COOBITHS;
YMETb BBIUUCIATH BEPOSTHOCTh C MCIOJIB30BaHUEM
rpaU4ecKuX METOI0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBbIE (HAKThl U
(bopMyIIBI IPU PELICHUN 33]1a4; OICHUBATH BEPOSITHOCTH
peabHbIX  COOBITHH; 3HAKOMCTBO CO  CIIy4yallHBIMH
BEJIMYMHAMU; YMEHUE MPHUBOAMUTH MPUMEPHI MPOSBICHUS
3aKoHa OOJBLIMX YMCET B NPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX




- TOTOBHOCTh BECTH COBMECTHYIO JIEITEIILHOCTh B
UHTEpecax IPAKJAHCKOTO o0riecTBa,
y4acTBOBATh B CaMOYTIPABJICHUHN B
0011eo0pa3oBaTeNbHOM OpraHU3aIMi U JIETCKO-
FOHOLIECKUX OPTraHU3aIusX;

- YMEHHE B3aHMOJIEUCTBOBATH C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (QPYHKIUAMU U
Ha3HA4YCHHEM;

- TOTOBHOCTbh K T'yMaHUTapHOW U BOJIOHTEPCKOMN
JEATENIbHOCTH; TAaTPUOTUYECKOTO BOCTIUTAHUS :

- ¢(hOpMHUPOBAHHOCTH POCCUUCKOM TPaK TaHCKOM
UJCHTUYHOCTH, TMATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH IE€PE]
Ponunoii, ropaocTu 3a cBoi kpal, cBoro Poauny,
CBOH $3BIK M KYJbTYpPY, MPOILJIOE U HACTOSIIEE
MHOT'OHaIIMOHAJILHOTO Hapoja Poccun;

- LIECHHOCTHOE OTHOLIEHUE K TOCYyJapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY U TMPUPOTHOMY
HAcleAuo, NaMATHHKAM, TpPAaJULMSIM HapoIOB
Poccun, poctmxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

- wuaewHas yOeXKJICHHOCTh, TOTOBHOCTh K
CIIY’KEHUIO u 3alIUTe OreuecTna,
OTBETCTBEHHOCTh 32 €ro CyIb0y; OCBOEHHBIC
O00y4YalOIIUMHUCA MEXIPEIMETHbIC TMOHIATUS H

yYHUBEpCaJbHbIE y4eOHbIe necTBus
(perynsiTUBHBIC, MO03HABATEJIbHEIE,
KOMMYHHUKATHBHbIE);

- CHOCOOHOCTH HMX  HCIOJIB30BAaHUI B
MO3HABATEJIbHOM M  COUMAJIIBHOM  MPAaKTHUKE,
TOTOBHOCTHB K CaMOCTOSITeJIBHOMy HJ'IaHI/IPOBaHI/IIO
U OCYIIECTBICHHUIO YYEOHOM JIeATEIHbHOCTH,
OpraHu3aluu  y4eOHOr0  COTPYJHHMYECTBA C




neaarortyeCKuMmn pa6OTHI/IKaMI/I u
CBEpCTHHKaMH, K YYacTHUI0O B TOCTPOCHUU
WHIUBUTyaTbHOW 00pa30BaTeIbHON TPACKTOPHH,
- OBJIAACHUC HaBbIKaMH yqe6H0-
HCCIIEIOBATENIBCKOM, MPOEKTHOW M COIMAJIbHOM
ACATCIIBHOCTU

OK 07 ConelcTBOBaTh
COXPaHEHHIO OKpY’KaroIen
Cpenbl, pecypcocOepeReHuto,
MPUMEHSTH 3HAaHUS 00 H3MEHEHUH
KIIuMarTa, MIPUHIIUTIBI
OepexIIuBOro IIPOU3BO/ICTBA,
3¢ (deKTUBHO  NEHCTBOBaTH B

T-I];)ef‘sBI:;I‘IaI\/'IHI)IX CUTyalusax

- HE INPUHUMATH JEUCTBUS, NMPUHOCSIINE BpPEJ]
OKpYKarolleu cpee;

- yMeTh TPOTHO3MPOBATH HEOIArONpPHUATHBIE
9KOJIOTMYECKHE MOCIIEACTBUS MPEANPUHUMAEMBIX
JEMCTBUM, IPEAOTBPALLATD UX;

- PACILIUPUTBH OIBIT AESITEILHOCTH 3KOJIOTUUECKON
HaIpPaBJIEHHOCTH;

- pa3palaThiBaTh IUIAH pEIIEHUS HPOOJIEMBI C
Y4E€TOM aHaJIM3a HMMEIOLUXCS MaTepUalIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

- OCYLIECTBJIATH ILIEJICHAIIPABJICHHBIN IOMCK
nepeHoca CpeacTB U CHOCOOOB JIEHCTBUS B
npohecCHOHABHYIO CPEey;

- YMETb [IEPEHOCUTH 3HAHUS B I03HABATENBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

- IpearaTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEU C
MO3ULUU HOBU3HBI, OpPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- JaBaTh OIICHKY HOBBIM CHUTyallUsiM, BHOCHUTH
KOPPEKTUBBl B JEATEIbHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISIM

YMETb ONEPUPOBATh NOHATUAMU: (PYHKIIMSI, HETIPEPHIBHAS
(GyHKIMS, TPOU3BOAHAs, IEpBOOOpa3Hasi, ONpeleIeHHbIN
WHTETpaT; yMETh HaXOJIUTh MPOU3BOIHBIEC IIEMEHTAPHBIX
GyHKIMH,  WCMONIB3Ys ~ CHPAaBOYHBIE  MaTEpPHUAIIBI;
WCCJeoBaTh B MPOCTEHIIMX clydasx (QYHKIHH Ha
MOHOTOHHOCTb, HaXOJIUTh HAWOOJBIINE W HAUMECHBIIHE
3HaueHus: QYHKIUH; CTPOUTh Tpa)UKM MHOTOUIECHOB C
WCIIOB30BAaHUEM alllapaTta MaTeMaTHYECKOTO aHaJIn3a;
MPUMEHSITh TPOU3BOJHYI0 TIPU pEIICHWH 3a7ad Ha
JBUKCHHE, PeIlaTh MPAKTHKOOPUEHTUPOBAHHBIC 3aaud
Ha HauOoNplllMe ¥ HAaWMEHBIIME 3HAYCHUS, Ha
HaXOXJICHHUE ITyTH, CKOPOCTH B YCKOPEHUS;

- yMETh ONEpUPOBATh TOHATUSMHU: JBHKCHHE B
MPOCTPAHCTBE, TMOA00HBIE (UTYPBI B TMPOCTPAHCTBE;
HCMOJIb30BaTh OTHOLIEHUE IUIONIAZEN IMOBEPXHOCTEU U
00beMOB MOJOOHBIX GUTYP TPH PEIICHUH 3314,

- YMETh BBIYUCIISITh T€OMETPUUECKHUE BEIIMYMHBI (IJIMHA,
yroja, Iulomanas, oO0OBeM, IUIOMAJb IOBEPXHOCTH),
WCTIOJIB3YSl U3YYCHHBIE (POPMYITBI U METOIBI




1.1. KoauyecTBO 4acoB Ha OCBOEHHeE POrPaMMBbI AU CUMUILIMHBI:
O0bem oOpazoBaTebHOM porpamMmsbl 250 yac
MaKCUMaJIbHOUW yueOHOM Harpy3ku odyuatomerocs - 250 4yacos,
B TOM YHCJIC:
00s13aTeIbHON ayTMTOPHOM yueOHO# Harpy3ku oOydatorerocs - 194 gacos;
MpaKTU4YecKoi paboThl oOyyaromerocs - 40 yacos
KOHCYJIBTAIMH TTO TIPOMEKYTOIHOM aTTecTanuu — 16 9acos



2. CTPYKTYPA 1 COJIEP)KAHUE YUYEBHOU JJUCIATLIIMHBI

2.1. O0beM y4eOHOI JUCHUILUIMHBI U BU/IbI Y4eOHOM padoThl

Buj yueOHoii padoThI Oobvem uacos
YuyeOHast Harpy3ka o0y4aromuxcs (Bcero) 250
B TOM YHUCIIE:
Harpy3kKa o0y4auerocsi BO B3auMo/ieiiCTBUHM ¢ NpenoaaBaTeJsieM (Bcero) 250
B TOM YHUCIIE:
TeopeTuieckoe o0ydyeHue 194
MIPaKTUYECKHUE 3aHATHUS 40

KOHTPOJIbHBIC pa6OTLI

HpO(l)eCCI/IOHaJ'ILHO-OpI/IeHTI/IPOBaHHOQ CoICpPKaHuE:

MPAKTUYECKHUE 3aHATUS 6

KOHCYJIbTAallUM:

B TOM YHCIJIC:

3allluTa MHAWBUAYAJIbHOI'O IIPOCKTA

KOHCYJIbTallU! 110 IIPOMEKYTOYHON aTTECTALIUU 16

MPOMEKYTOUHAsl aTTecTanus B (popme 3k3amMeHa (2 cemecTp)




2.2.

TemMaTuyecKuil IJIaH U coiep:KaHUe YUeOHOM JUCHHMILIUHBI

MaTtemaTuKka

O0nLeMm

Peanusyemsbie Moy 11

HaumeHoBaHuUe pa3ieioB U TeM Conep:xxaHue y4eOHOro MaTepuasia, NpaKTHYeCKHe 3aHATHSA 4ACOB PIIB/¢popmupyembie OK,
K
1 2 3 4
Pa311e.11vl. IloBTOpPEHNE Kypca MaTeMaTUKH Cooeprcanue yuetnozo mamepuana 16 1,2
OCHOBHOI1 IIKOJIBI.
Tema 1.1 lenu v 3a7a4n MaTeMaTUKHA B . M1 M2 M4 M5 M7
. . ba3oBble 3HaHUS 10 MaTEMaTHKE B MPOQPECCUOHATIBHON U B
MOBCETHEBHON U TTPO(ecCHoHATbHON 1-2 OBCETHEBHOM TeSTETbHOCTH 2 OK
e TCITBHOCTH. ) 01 02 03 04 05 06 09
Tema 1.2 Yncna v Beruncinenns. Beipaxenus u [leficTBHS HAZT TOJOKUTEIBHBIMU U OTPULIATEIBHBIMU IIK
ux 1peobpaszosanus. [IpoLeHT. 3.4 |HHcTaMy, OOBIKHOBEHHBIE U JIECATUYHBIE TpoOu. JlefcTBus 2 1.1-15
HaJ| CTETIEHsIMHU, (OPMYJIbI COKPAIIEHHOTO YMHOKEHUSI.
[IporieHThI IPOCThIe U ciokHbIe. CIOCOObI X BBHIUMCIIECHUSI.
Tema 1.3 YpaBHeHMs U HEPABEHCTBA.
CHCTeMBI ypaBHEHHIA. 5-6  |JluneitHble, KBaJApaTHBIE, IPOOHO-PAIIMOHATILHBIC YPABHCHUS U 2
HepaBeHcTBa. CHUCTEMBI JIMNHEWMHBIX YPABHEHHU M HEPABEHCTB.
Tema 1.4 Oynkuuu u rpaduky. [lonsatue Qpynkum, cnocoOsl 3amanus Gynkun. CBoiicTBa
(GbyHKIUU: 001acTh OMpe/iesieHus, 001acTh 3HaYSHUS
7-8  |byHKIIMM, YETHOCTh, HEYETHOCTh, MOHOTOHHOCTb, 2
SKCTPEMYMBI, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, HYJIH
¢ynkiuu. [Toctpoenune rpagpukoB GyHKIIHIA.
Tema 1.5 ['eomeTpus Ha ITOCKOCTH.
9-10 Buasl mockux GUTYp U UX IUIOIIAIb. 2
Tema 1.6 BxonHoi1 KOHTpOIBL
11-12 |Beryucienus 1 mpeoopa3oBaHus. Y paBHEHUS U HEPABEHCTBA. 2

["'eomeTpust Ha TIOCKOCTH. DYHKIIUH U UX TpadUKy.




Tema 1.7 Pemenue 3anau 13-14 [3amaum B Kypce T€OMETPHH Ha IIIOCKOCTH. 2
[IpocTble U ClI0XKHBIE IPOLIEHTHI B MPO(eCcCHOHATBHBIX
Tema 1.8 Pemenue 3amau 15-16 | P POt pod 2
3a/a4ax.
Pa3nen 2. OCHOBBI TPUTOHOMETPHH.
Cooepotcanue yueonozo mamepuana: 42 1,2
Tpuronomerpuyeckune pyHKIUH.
Tema 2.1 Yucnoas okpykXHOCTh. Paninannas M1 M2 M4 M5 M7
Mepa yriia. 17-18 [YucnoBasi OKpYKHOCTb, SIUHIUYHAST OKPYKHOCTh. Pannannas 2 OK
Mepa yriaa. [IoBopoT TOUKM BOKPYT Hayaia KOOpJAMHAT. 01 02 03 04 05 06 09
Tema 2.2 TpUroHOMeTpUUYECKUI KPYT. 19-20 Brluncienue 3HaueHU KOCUHYCa, CHHYCA, TAHTE€HCA U 5 K
KOTaHT'€HCa C TIOMOIIIbIO TPUTOHOMETPHUUECKOI0 KpyTa. 1.1-15
Tema 2.3 TpuroHomeTpuecKHe PYHKIUU 21-22 OnpeneneHue cuHyca, KOCUHYyCca, TAHT€HCa U KOTaHT'€HCa. 9
[IPOU3BOJIBHOIO yIJIa, HUCIa. BHAKH TPUTOHOMETPUIECKUX (YHKIHI [0 YETBEPTIM.
Tema 2.4 3aBUCUMOCTb MEK]ly CUHYCOM,
KOCHHYCOM, TAHTEHCOM H KOTAHTEHCOM OJIHOTO| 3.4 3aBHCUMOCTBH MEXKIYy CHHYCOM, KOCHHYCOM, TAHT€HCOM U 9
11 TOTO e yria. KOTaHI€HCOM OJHOTO U TOTO )K€ yIJIa.
Tema 2.5 OCHOBHEIE TPHIOHOMETpHYECKHE 25.26 Tpuronomerpuueckue ToxaectBa. CHHyC, KOCUHYC U TaHI'€HC 9
TOK/1€CTBA. VITIOB a 1 -a.
Tema 2.6 @opmysibl IPUBEACHUS 2
PMY PHBEA 27-28 |®opmysibl MPUBEICHHUS.
Tema 2.7 Cunyc, KOCUHYC, TAHT€HC CYMMBI U CuHyc, KOCHHYC, TAHT€HC CYMMBbI M Pa3HOCTH JIBYX yTJIOB.
Pa3HOCTH JIBYyX YTJIOB. 29-30 [[IpeoGpa3zoBaHuUs MPOCTEHIINX TPUTOHOMETPUIECKUX 2
BBIPAKCHHUN.
Tema 2.8 Cumyc, KOCHHYC, TAHT€HC IBORHOTO 31-32 Cunyc, KOCHHYC, TaHT'€HC ABOMHOrO yria. [Ipeobpa3zoBanus 9
yriaa MPOCTEUIIINX TPUTOHOMETPHIECKUX BBHIPAKCHHIA.
Tema 2.9 Cunyc, KocuHYyC, TAHT'€HC CuHyc, KOCHHYC, TAHI'€HC [I0JIOBUHHOI'O yTJIa.
33-34 [[IpeoOpa3zoBaHus NPOCTCHIINX TPUTOHOMETPHUCCKHUX 2

[MOJIOBUHHOTI'O yTJIa.

BBIPAKCHUM.




Tema 2.10 Oynkuuu u ux cpoiictea. CriocoObl

O6nacTh onpeaeneHuss 1 MHOXKECTBO 3HaYCHUN (DyHKIUH.

3aganus yHKIHAN. 35-36 |[UETHOCTH M HEYETHOCTH, MEPUOAUIHOCTE QYHKITHH. CIocoObI
3agaHus QYHKIHMH.
Tema 2.11 Tpuronomerpuyeckue GpyHKIUH, 37-38 O06acTh ornpeesieHus] 1 MHOYKECTBO 3HAUCHUN
TPUTOHOMETPUUYECKUX PYHKIHH. YETHOCTD U HEUETHOCTD,
UX CBOMCTBA U rpadUKu. NePUOTUIHOCTh TPUTOHOMETpUYecKuX QpyHKIuit. ['paduku
TPUTOHOMETPHUECKUX (PYHKITHIA.
Tema 2.12 IIpeoOpazoBanue rpagukoB [lapanenbHblil mepeHoc, cxkaTue U pacTsHKeHue rpadukos
TPUTOHOMETPHUCCKHUX (DYHKITHI. 39-40 |rpuronomerpuueckux (yHkiui. [Ipeodpa3oBanue rpagukoB
TPUTOHOMETPHUECKUX (PYHKITHI.
Tema 2.13 Pemrenue 3agauq.
41-42 Onucanue NPoU3BOICTBEHHBIX IPOLECCOB C TOMOIIbIO
rpauKoB QyHKIUI.
Tema 2.14 Pemenue sanas 43-44 Vcnonp30BaHuE CBOMCTB TPUTOHOMETPUYECKUX (DYHKIUH B
) npoecCHoHaBHBIX 3a7a4ax.
Tema 2.15 ObpatHbie TPHrOHOMETPHIECKHE OOpatHbie TpuroHoMerpudeckue GyHkuu. Mx cBoiicTBa u
bymxumy. 45-46 rpaduKu.
Tema 2.16 TpuronoMerpuueckue ypaBHEHUS Penienue npocTenmx ypaBHeHU BU1a cos X=a. Pemennii
BUJIA COS X=a 47-48 YpaBHEHUI CBOJSIIMECS K KBAaJIPaTHBIM, OHOPOIHBIE
TPUTOHOMETPUUYECKHE YPABHEHUS, YPAaBHEHHS peliaeMble
a3JI0’)KEHUEM Ha MHOXKUTEIIH.
Tema 2.17 TpuronoMerpuueckue ypaBHEHUS Pemenue npoctelmx ypaBHeHUH BUIA Sin Xx=a. Pemenwuii
BUJA Sin Xx=a 49-50 ypaBHEHUI CBOJSIINECS K KBaIpaTHBIM, OAHOPOIHBIE
TPUTOHOMETPUUYECKHE YPABHEHUS, YpPaBHEHUsI peliaeMble
a3JI0)KEHUEM Ha MHOXKHUTEJIH.
Tema 2.18 Tpuronomerpuueckue ypaBHEHUs Pewenue npocreniumnx ypaBHeHU Bua tg x=a. Pemenuit
BUJA tg X=a 51-57 YpaBHEHUI CBOJSILIMECS K KBaJIpaTHBIM, OJHOPOJIHBIE
TPUTOHOMETPUYECKUE YPABHEHUS, YPABHEHHUSI PEILIa€MbIe
a3JI0’)KEHUEM Ha MHOXKHTEIIH.
Tema 2.19 Tpuronomerpuueckue
53-54 [[IpocTeiimme TPUTOHOMETPUIECKHUE HEPABEHCTBA.

HEPaBEHCTBA.




Tema 2.20 CrucreMbl TPUTOHOMETPHYECKHUX

ypaBHCHHI. 55-56 |CucTtembl NpOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHHH. 2
Tema 2.21 KontposbHas pa6ota «OCHOBBI 57.58 [Ipeo6pa3oBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUH. 2
PenieHrie TpUroHOMETPUYECKHUX YPAaBHEHHUI U HEPABEHCTB.
TPUTOHOMETPHI.
Paznen 3. Crenenu n kopuu. CtenenHas
Cooepotcanue yueonozo mamepuana: 20 1,2
byHknus.
Tema 3.1 AEH(bMeTquCKHH KOpeHE 59-60 [TonsiTre apuMeTHIEeCKOT0 KOPHS N-0i CTETICHH U3 5 M1 M2 1(\)/[;1 M5 M7
HaTypaJlbHOW CTCTICHU. neiicTBUTENEHOrO yKciaa. CBOMCTBA KOPHS N-OM CTEIEHH.
010203 04 0506 09
Tema 3.2 [IpeoOpazoBanue BhIpaXEHUHN C . IK
. 61-62 [[IpeobpazoBaHue UppaIIOHATBHBIX BHIPAKECHUI. 2 1.1-15
KOPHSIMH N-Oi CTENCHH. 1-1.
Tema 3.3 CreneHb ¢ palliOHAIBHBIM U
eiiCTBUTEILHBIM [TOKA3aTENEM. 63-64 [[lonsTHE cTeneHHU C AH00BIM pallMOHAIBHBIM I10KA3aTEIEM. 2
Tema 3.4 [IpeoOpazoBaHue BeIpaKEHHI € .
. [IpeoOpazoBaHue BEIPAXKEHUI C pallMOHATIBHBIM U
palMOHAIBHBIM U JE€HCTBUTEIbHBIM 65-66 o 2
NIeICTBUTENIEHBIM TTOKA3aTEJIEeM.
MOKa3aTeJIeM.
Tema 3.5 Crenennas ¢pyHKIMS U €€ CBOMCTBA.
67-68 |CrenenHas ¢pyHKUUs, ee CBOWCTBA U IrpaduK. 2
Tema 3.6 BzaumooOpaTHbie GyHKINH.
P ymxn 69-70 |B3ammooOpaTHBIE (PYHKITUH. 2
Tema 3.7 UppauroHanbHble ypaBHEHHUS. PaBHOCHIIBHOCTD HPPALIMOHAIBHBIX YpaBHEHUN. MeTO bl
71-72 |pemeHus UppalMOHATIBHBIX ypaBHEHUN. Pemennii 2
MppalMOHAJIbHBIX YPaBHEHUH.
Tema 3.8. Penienne nppanmioHaibHbIX PaBHOCUIIBHOCTD UPPALIMOHAIBHBIX YpaBHEHUN. MeTO b1
yYpPaBHEHHIA. 73-74 |pemeHus UppalMOHATIBHBIX ypaBHEHUN. Pemennii 2

UPPALMOHATIBHBIX YPaBHEHHIA.




Tema 3.9 Pemenue nppanoHaabHbIX

PaBHOCHIEHOCTH HppaguOHaJIbHBIX HCPABCHCTB. MeTO)II)I

HEPaBEHCTB. ) 75-76 |pemeHus uppalMoOHaIbHBIX HEPaBEHCTB. Perenuit 2
ppalOHAIBbHBIX HEPABEHCTB.
Tema 3.10 KontponbHas pabora «CreneHu u [IpeoOpazoBaHue BBIPAKESHUN C PAIlMOHAILHBIM 1
KOPHID. 77-78 |neiicTBUTENBHBIM MOKa3aTeneM. CTeneHHast QyHKIUS. 2
PenieHne MppaluoHaIbHbIX YPABHEHUH U HEPABEHCTB.
Pasnea 4. [lokaszaTeabHas pyHkoms.
Cooepotcanue yueonozo mamepuana: 18
Tema 4.1 [TokazarenbHas QpyHKuus, e
. by ’ 79-80 |[lokazarenbHas (HyHKIHS, €€ CBOMCTBA U rpaduK. 2
CBOMCTBA U I'pa(uK.
Tema 4.2 Perienne npakTuko- 81-82 [IpumeHeHne mokazaTeabHON (QYHKIMU B pa3HbIX 00J1aCTIX 2
opueHTHpoBaHHbIX 3ana4. (I3 Nel) 3HaAHUU.
Tema 4.3 [loka3aTenbHble ypaBHEHUS. Pemienue nokasaTenbHbIX YpPaBHEHUI METOIOM YpaBHUBAHUS
83-84 |nokasareseii, METOIOM BBEICHHS HOBOM IEPEMEHHOMM, 2
(YHKIIMOHATIbHO-TPAaQHUUECKUM METOJIOM.
Tema 4.4 Perienne nokazaTesbHbIX PerieHne nmokazarenbHbIX YPaBHEHUI METOJIOM ypaBHUBAHUS
ypaBHEHUIL. 85-86 |moxasareneii, METOJOM BBEI€HHSI HOBOM IIEPEMEHHOM, 2
(YHKIMOHATILHO-TPAQHUECKUM METOJIOM.
Tema 4.5 Pemenue noka3aTesbHbIX
87-88 |Pemenue noka3aTelbHbIX HEPABEHCTB. 2
HEPaBEHCTB.
Tema 4.6 PeiieHne nokasaTeabHbIX .
. 89-90 |Pemenue noka3aTelbHBIX YpaBHEHUH U HEPABEHCTB. 2
ypaBHEHHIA U HEPABEHCTB.
Tema 4.7 CucteMsl IOKa3aTeIbHBIX
VpaBHCHHIA.) 91-92 |Pemenue cucTeM MoKa3aTeIbHBIX yPaBHEHUH. 2
Tema 4.8 Pemenure cuctem IoKa3aTeIbHBIX .
. 93-94 |Pemrenue cucTeM MoKa3aTelbHBIX yPaBHEHUH. 2
YpaBHEHHH.
Tema 4.9 Kontponsnas pabora 95-96 PenreHne nokasaTenbHbIX YPaBHEHUI HEPABEHCTB. 5

«ITokazaTenbHas QyHKIUS.

[TokazaTenbHast pyHKIMS U ee rpaduk.




Paznea 5. Jlorapupmuyeckas pyHkums.

ypaBHEHUH: (DYHKIIMOHATIBHO-TpaUIecKuii, METOT

[MOTEHLIMPOBAHUsA, METOJI BBEICHUSI HOBOW IIEPEMEHHOM.

Cooepircanue yuedbnozo mamepuana: 6
Tema 5.1 Jlorapudm gucna. 97-08 |Morapudy wncna, 5
Tema 5.2 JlorapupmMuyeckue TOXKICCTBA. 99100 Torapudmieckue ToxaecTsa. Oneparas )
norapuMupoBaHUsL.
T 5.3 7 7
ema JleCATHHEL H HATy pabHbIH 101-102 |/TecsiTuHbIi U HaTypasbHbIHN Jorapudmsel. Huco e. 2
norapugmsl. Huco e.
HUTOI'O 1 cemectp, 102
Peanuzyembie Moay/iu
O0bem
HaumeHoBaHue pa3/ie/ioB U TeM Conep:xxanue y4eOHOro MaTepuasia, NpaKTHYeCKHe 3aHATHSA 4ACOB PIIB/¢popmupyembie OK,
MK
1 2 3 4
Paspen S. Jlorapugmirieckast gpymkums. Cooepitcanue yueonozo mamepuana: 22 1,2
Tewa 5.4 CpoiicTsa norapumos. 1-2  |CmoiictBa norapudmon. Oneparus JorapuMupoBaHusl. 2 M1 M2 18/[; M5 M7
Tema 5.5 [IpeobpazoBanue orapuMuIecKux . 010203 040506 09
N 3-4  |lorapudmmueckue Toxaectsa. CBolicTBa JIOTapru(MOB. 2 TIK
BBIPAKECHHM.
1.1-15
T 5.6 J1
eMua orapuitiecias pymkuns, e 5-6  Jlorapudmudeckas (GyHKIHSA, €€ CBOMCTBA U IpauK. 2
CBOIiCTBa U rpaduK.
Tema 5.7 Jlorapudmuyeckne ypaBHEHUS. [Tonstre norapudmudeckoro ypasuenus. Onepanus
7.8  [NOTEHIMPOBAHKI. Tpu OCHOBHBIX METOJIAa PELIECHUS 2




Tema 5.8 Pemenue norapudmuuecknx
YPaBHEHUHN.

Onepaum{ MOTCHIUUPOBAHU. TpI/I OCHOBHBIX MCTO/JIa PCIICHUA

9-10 . . 2
ypaBHEHUH: (DYHKITMOHATBHO-TpaQUIeCcKuii, METOT
[IOTCHIIMPOBAHUS, METOJI BBEACHUSI HOBOM IIEPEMEHHOM.
Tema 5.9 Pemenue norapupmMudeckux
HEPABCHCTB. 11-12 |Pemenue norapupMuuecKux HEPaBEHCTB. 2
Tema 5.10 Pemenue norapudmuyeckux .
. 13-14 |Pemenue norapuMUYECKIX YPaBHEHUI 1 HEPABEHCTB. 2
YpaBHEHHI U HEPABEHCTB.
Tema 5.11 Cuctemsl torapupMuyecKux 15-16 AJNTOPUTM pELICHHS JOrapu(PMHUUECKUX CHCTEM YpaBHEUH. 2
PaBHOCHIIBHOCTD JIOTapU(PMHUUECKUX YPAaBHEHUH U
YpPaBHEHUH. HEPABEHCTB
Tema 5.12 Pewienue 3anau. 17-18 |lorapudmsl B IpuUpoe U TEXHUKE. 2
[Ipumenenue norapudma. Jlorapudpmudeckas cnupanib B
Tema 5.13 Pemenue 3anau 19-20 | P puch P (? P 2
npupose. Ee Mmarematnyeckue cBOHCTBA.
Tema 5.14 Kontponshas pabota 21-22 Jlorapudmuueckas pynkuus. Pemenue norapupMudeckux 2
«Jlorapudmudeckas QyHKITUD. VpaBHEHHI I HEPABEHCTE.
Pasnea 6. [IponsBognas pyHkuum, ee
P by ’ Cooepoicanue yueonozo mamepuana: 32 1,2
npuMeHeHHe.
Tema 6.1 [lonsiTve TPOU3BOIHOM. OmnpezaeneHue YMCIOBO MMOCIE10BATEILHOCTH U CIIOCOOBI €€ M1 M2 M4 M5 M7
3amanusg. CBOMICTBA YHCIIOBEIX OCJIEA0BATEILHOCTEN. OK
Omnpenenenue npezena nocieaopaTensHocTy. [penen 01 02 03 04 0506 09
23-24  |pynxiuu B Touke. [Ipupamenue aprymenta. [Ipupamenue 2 IK
¢byHKuMU. 3a1a4u, IPUBOASAIIME K MOHATUIO IPOU3BOTHOM. 1.1-15

OnpenesnieHrue TPOU3BOHON. AJITOPUTM OTHICKAHUS

[IPOU3BOAHOM.




Dopmyna guddepeHurpoBaHUs CTENEHHON (QYHKINU.

Tema 6.2 [IpousBonnas creneHHON QyHKUuN. | 25-26
UacTHble clydau.
Tema 6.3 Ilpasuna quddepeHunpoBanus 97.0g | PoPMyIEl Muddepermpoanus. TTpasuia
CYMMBI ¥ Pa3HOCTH (DYHKIIUH. nudhepeHIpoBaHUS.
Tema 6.4 [Ipasuna guddepeHurpoBanus
. dopmynsl nuddepeniuponanus. [IpaBuna
MPOM3BEACHUS M YACTHOTO (DYHKITHIA. 29-30
nuQepeHIMpOBaHuS.
Tema 6.5 [Ipon3BoaHBIE HEKOTOPBIX [Ipon3BoiHAS TPUTOHOMETPUUECKUX (DYHKITHIA.
DJIEMEHTapHBIX (DYHKIUH. 31-32 |[IpomsBoxHas noka3aresbHbIX GyHKIMA. [Ipon3BoaHas
orapupmMuuecKux HyHKIHH.
Tema 6.6 [IpousBogHas CII0XKHON (YHKITHH. 33-34 [Tonsitue cnoxxuoi ¢pynkumu. [Ipon3BogHas CIIOKHON
(GyHKIHH.
Tema 6.7 Boruncinenue npou3BOIHBIX 35-36 Dopmynsl quddepenmpoanus. [IpaBuna
CJIOKHBIX (DYHKITHIA. nuddepernupoBanms. [I[ponsBoHas CIOXKHON QYyHKIIUH.
Tema 6.8 MexaHUUeCKUA CMBICIT 37-38 MexaHU4eCKU CMBICT ITPOU3BOIHON. MTHOBEHHAs] CKOPOCTh
MIPOU3BOHOM. B MOMEHT BpEMEHH, YCKOPEHUE.
Tema 6.9 ['eomeTpuyeckuii CMbICT ['eoMeTprUUecKnid CMBICI POU3BOJIHON. YTIOBOM
POM3BOHOM. 39-40 |koadunment kacareabHOU K rpaduky GyHKIIUU B TOUKE.
YpaBHeHHE KacaTeabHOU K rpaduky QyHKIUH.
Tema 6.10 MonoronHocTs ¢pyHkimu. Touku 41-4p |BO3pacTaHHE u yObIBaHHE (DYHKIMH, COOTBETCTBHE 3HAKY
DKCTpEMyMa. MPOU3BOJHON. 3a/1a4ll HA MAKCUMYM M MUHUMYM.
Tema 6.11 HCCHeﬂOBaHuHe bynxmm © 43-44 HccnenoBanre GyHKIMH ¢ TIOMOIIBIO TPOU3BOTHON U
TTOMOIIPBIO TPOM3BOAHON noctpoenue rpaduka GyHKIHH.
Tema 6.12 HanGosplee 1 HaMeHbIIee HaxoxxaeHre HauOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUI
3HAYCHUS HyHKIIUN 45-46 |byHKIUH, TOCTPOCHHE IPAPUKOB MHOTOUWICHOB C

HCIIOJIb30BAHHUEM allllapaTa MaTEMaTHUYCCKOI'0 aHaIn3a.




HaxoxaeHue onTUMaaIbHOTO pe3yiibTata ¢ HIOMOIIBIO

Tema 6.13 Penrenue 3aau. 47-48 9 2
[IPOU3BOIHOM B IPAKTUYECKUX 3a/1a4ax.
HanMenbiiee U HauOobIlee 3HaYCHHS QYHKIUH B
Tema 6.14 Pemenue 3agau. 49-50 | AMMEHDIICC U Ha Oompimiee 3HAICHHS PyHKIL 2
MPaKTUYECKHUX 3a/1a4ax.
Tema 6.15 Pewerme 3a1a4 51-52 MexaHn4eCKnil CMBICI TIPOU3BOTHON B MMPAKTUIECKUX 9
3a1adax.
Tema 6.16 Kontponbnas pabora 53.54 dopmystel 1 paBuia auddepenposanus. Mccnenosanue 9
«IIponsBoaHas QyHKIHN. (YHKIIMU C TOMOIIBIO TPOU3BOTHOM.
Pasnen 7. IlepBooOpasnas pyHkumuu, ee
IpUMeHeHue. Cooeporcanue yuedbnozo mamepuana: 10 1,2
Tema 7.1. [lepBooOpaznas ¢pynkuuu. [IpaBuna [lonsatue unterpuposanusi. [lepBoodpaznas 11 QyHKIHH. M1 M2 M4 M5 M7
HaXO0KIE€HHs TIEPBOOOPA3HBIX. 55-56 [Tabnwuia ¢hopmMyIt It HAXOKACHHS IIEPBOOOPA3ZHON IS 2 OK
nanHoi pynkiun. IlpaBuia BeIMUCIECHHS TEPBOOOPA3HOM. 01 02 03 04 05 06 09
Tema 7.2 TInomans KpHBOIMHEHHOM KpusonuHeiinas tpanerus. [Lioma s KpuBoJIuHEHHOM 1 lth](. 5
tpanenuu. @opmyna Hetorona-JIeibnmna. 57-58 [rpanenun. ['eomeTpuyecKkuii CMBICT OMPEIEICHHOTO 2 o
uHTerpana. ®opmyna Hetorona-Jleiibnamua.
Tema 7.3 OnpenencHHbIN U HEONPEAEIECHHBIN
{HTETpaJIbL. 59-60 [[lonsiTHE ONpEAEIEHHOI0 U HEONPEASIEHHOTO HHTETpala. 2
Tema 7.4 Pemenue 3amay 61-62 [['eoMeTpHUUYECKHI CMBICI ONPEICICHHOTO HHTErpaja B KHU3HH. 2
Perenn 9 Ha MPUMEHEHUE UHTET ST BBIYUCIICHUSI
Tema 7.5 Pemenue 3anau. 63-64 |, o\ CHHC 33]1a% Ha MPHMCHCHHC HHTCTpaja JUl e 2
(U3NUECKIX BETMYHH U TUIOMIA/CH.
Pa3znea 8. IIpsimble U JIOCKOCTH B
Cooepotcanue yueonozo mamepuana: 18 1,2

NpPOCTPaHCTBe.




Tema 8.1 OCHOBHBIE IOHATHSI CTEPEOMETPHH.

[Ipenmer crepeomerpun. Touka, npsimMasi, MIOCKOCTb.

M1 M2 M4 M5 M7

PacronoskeHne npsiMbIX U TIOCKOCTEH. 65-66 AkcroMBI cTepeoMeTpun. [lepecekaromuecs, napaaieabHble U 2 OK
CKpEIIMBAIOIIHAECS MPSIMBIC B IPOCTpaHCcTBE. [Ipru3HaK 01020304 0506 09
CKPEIIMBAIOIIUXCS TPSIMBIX. K
o . . 1.1-15
Tema 8.2 ITapannensHOCTD NIPAMO¥ 1 [TapamieabHOCTb IIPAMOMN M INIOCKOCTH. YTOJI MEXKITY TPIMOM
MJIOCKOCTH. YTOJI MKy MPSIMOU U 67-68 1 mockocteio. Terpasap u ero anementsl. [lapamnenenunen u 2
[IOCKOCTBIO. €T0 JICMEHTHI.
Tema 8.3 [lapanieabHOCTD MIIOCKOCTEH. 69-70 [TapamnenbHOCTh MIIOCKOCTEN. CedeHue TeTpasipa u 2
[TapannenbHOE TPOSKTHPOBAHKUE. napajuiesienunea. 3a1aun Ha MOCTPOSHUE CEUSHUH.
Tema 8.4 [leprieHqUKYIAPHOCTD MPSAMBIX, 71.7o Hlepnenukysprbie npsmbre. [IpusHak nepreH/ MKy IapHOCTH 5
MPSMOU U TUIOCKOCTH. MPSAMOU U TUIOCKOCTH.
Tema 8.5 IleprieH MKy IAPHOCTH TIIOCKOCTEH. 73-74 [[IepmeHINKyIAp u HaKIOHHAA. [lepneH UKy IApHbIe 2
[IeprienIuKyIAp ¥ HAKJIOHHAS. m1ockocTH. [Ipr3Hak nepneHIMKyIsIpHOCTH TUIOCKOCTEH.
Teopema o Tpex mepneHAuKyIsIpax. Yol Mex
Tema 8.6 Teopema o Tpex neprneHaukyIsipax. | 75-76 p p PHCHIIIY AP Y 2
MIOCKOCTSIMHU.
Tema 8.7 Pewenne sanas 77-78 AKCHOMBI CTEPEOMETPHH B KHU3HU U MPOPECCUOHATHLHOM 9
ctepe.
Tema 8.8 Pemenue 3anau 79-80 |[IpsiMbIe U TUIOCKOCTH B apXUTEKTYpPE U CTPOUTEIIHCTBE. 2
Tema 8.9 Konrponbsnas pabora «IIpsmelie n 81-82 PacrosioxeHne IpsAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
TIOCKOCTH B IPOCTPAHCTBEY. Pemenue 3amay.
Paznen 9. KoopauHaTbl 1 BeKTOPHI B
Cooepotcanue yueonozo mamepuana: 14 1,2
NPOCTPAHCTBE
Tema 9.1 JlexapToBbI KOOPAMHATHI B M1 M2 M4 M5 M7
83-84 |/lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. 2
POCTPAHCTBE. OK
[Ipocreiinme 3a1a4un B KoopauHaTaX. PaccTossHre Mex 01 02 03 04 0506 09
Tema 9.2 PaccrosiHrie Mexay AByMsi Toukamu. | 85-86 P a P y 2
BYMSI TOYKAMU, KOOPJIMHATHI CEPEIMHBI OTPE3Ka. K




Tema 9.3 BekTops! B IpOCTpaHCTBE. 37-88 BexTopsl B mpocTpancTBe. ClokeHUE U BBIYUTAHUE BEKTOPOB. 2 1.1-15
YMHOXEHHE BEKTOpa Ha YUCIIO.
Tema 9.4 KommuianapHbie BEKTOPBI. 89-90 KomrutanapHble BeKTOpBI. PasiioxkeHue BeKTopa 1o Tpem 5
HEKOMILIaHAPHBIM BEKTOPaM.
Tema 9.5 Yron mexay Bekropamu. CKasgpHOe CkanisspHO€ NMPOU3BEICHNE BEKTOPOB B KOOPJMHATAX. YTOI
[POU3BEIECHNUE BEKTOPOB. 91-92 |mexay BekTOpaMH. YTOJI MEXKIY IPSIMOM U IIIOCKOCTHIO, 2
MEX]y TUNIOCKOCTSIMH. Y pPaBHEHHE TIIOCKOCTH.
Tema 9.6 Pemenue 3anau 93-94 |BekTopHOE POCTPAHCTBO B MPOPECCHOHATBHBIX 3a]auaX. 2
95-96 Brruncienue pacCTOsIHUN M MIJI0MIa/1ei Ha TNIOCKOCTH B 2
Tema 9.7 Pemenue 3amau rnpodeccruoHaIbHOM cdepe.
Pasnen 10. MHOrOrpaHHMKH H TeJIa
T — Cooepoicanue yueonozo mamepuana: 36 1,2
Tema 10. 1 Bepumub, peGpa, rpann [lonsTrie MHOTOrpaHHuKa. BepiuinHa, rpanb, pedpo. M1 M2 M4 M5 M7
MHOLOIPAHHIKA ’ ’ 97-98 |[Iuaronanb. Cedyenne. BoImyKiible M HEBBITYKIIBIE 2 OK
P MHOTOTPaHHHUKH. 01 02 0304 0506 09
Tema 10. 2 [Ipuzma, ee cocTaBistomye [Tonsitue nmpusmbl. Ee ocHoBanus 1 O0KOBbIE rpaHu. BeicoTa IIK
b b
ceuenue. [IpsiMast ¥ IpaBUIIbHAS IPU3MBI. 99-100 |mpu3msl. [Ipsimas u HakIoHHas npusMa. [IpaBunbHas npusma. 2 1.1-15
Ceuenue.
Tema 10. 3 [Tapamenenunen, ky6. Ceuenne 101-102 [Tapaymenenunesn, CBOMCTBA NPSIMOYTOJIBHOTO 2
Ky0Oa, mapaenenumnena napasuienenunena, kyo. Ceuyenue Ky0a, napajuieienumnesa.
Tema 10. 4 [Iupamuna, ee cocTaBisIrOIINE,
[Tupamuna, ee snementsl. Ceuenne nupamubl. [IpaBuinbHas
ceuenue. [IpaBunbHas nupamuaa. Yceuennas | 103-104 2
nupamuia. YceueHHas mupaMua.
npamMuia
Tema 10. S bokoBas u 1ojHas MOBEPXHOCTh 105-106 [To1maib GOKOBO# ¥ IMOJTHOM IMOBEPXHOCTH IMPU3MBI U 2
TIPU3MBI, TUPAMHU/TBI TAPAMUJIBL.
Tema 10. 6 Cummerpust B KyOe, 107-108 CuMMeTpHsi OTHOCUTEIBHO TOUKH, IPSIMOM, TIJIOCKOCTH. 2
napajuieNienumnesie, npusMe, mupamuse CummeTpus B KyOe, napajuiesienumnesie, npusmMe, nupamue.
109-110 |[[Ipumepsl cuMMeETpHUid B MpodeCcCUOHATBLHOM cdepe.

Tema 10. 7 Pentenue 3anau




Tema 10.8 IIpaBriibHBIE MHOTOTPaHHUKH, UX
CBOMCTBA

111-112

[loHsiTHE TTpaBUIIBHOTO MHOTOTpaHHUKa. CBOMCTBA
[PaBUIILHBIX MHOTOTPaHHUKOB.

Tema 10. 9 [{unuuap, €ro cocTaBIsIIONIINE.
CeueHne HWIMHIpA

113-114

[{umuHIp 1 ero 2JIEMEHTHI, CeueHne MIuHApa. PazBepTka
LAJTUHAPA.

Tema 10. 10 Konyc, ero cocrapistomue.
CeueHune KOHyca

115-116

KOHYC u ero dyeMeHThl. CedeHue KOHYCa. Pa3BepTKa KOHYCa.

Tema 10. 11 Yceuennsiii konyc. Ceuenue
YCEUeHHOTO KOHYyca

117-118

Y cedueHnblit koHyC. Ero obpasytomias u Beicota. CeueHue
YCEUEHHOT 0 KOHYyCa.

Tema 10. 12 Ilap u chepa, ux ceueHus.

119-120

Hlap u cepa. Bzaumuoe pacronoxkeHue chepsl U IIOCKOCTH.
Ceuenue mapa u chepsl.

Tema 10. 13 [Toustue 06 00BeMe TEIA.
OTtHOIIIEHNE 00BEMOB MOIO0OHBIX TEI

121-122

[Tonstre o6beM Tena. O0beM Kyda U MPSIMOYTOIBHOTO
napasuienenunena. O0beM NpU3MbI U IHITHHIIPA.

OTtHo1IEHHE 00BEMOB IMOJO0HBIX TEIL.

Tema 10. 14 OObeMBI MHOIOI'PaHHUKOB.
OO6beMbl IUITUHAPA U KOHYCa

123-124

O0bemM nupamuabl 1 Konyca. O0beM mapa.

Tema 10. 15 [nomaau noBepxHocTeit
MWIMHIpA U KoHyca. O0beM miapa, Tiomaab

cdepbl

125-126

[ltomaay moBepXHOCTEH TEJl.

Tema 10. 16 Perenue 3agauy.
MHOTOTrpaHHHKH M TeJIa BPAIlCHHS.

127-128

Pewrenue 3ana4. MHOrOrpaHHMKY U TeJla BpaLCHUS.

Tema 10. 17 Penienue npakTuko-
opueHTUpOBaHHbIX 3a1a4. (113 Ne2)

129-130

Pacuetr 00beMa BMECTUMOCTH BCIICCTB.

Tema 10. 18 Penienue npaxTuko-
opueHTHpoBaHHbIX 3a1a4. (I13 Ne3)

131-132

KomOunammu reomeTpudeckux Tei. Tena BpameHust, Iiomaib
MIOJTHOM MOBEPXHOCTH, 0OBEM TEJl BPALIEHUS B
npodeccuoHaIbHOM cdepe.

Tema 10. 19 [loaroroBka K 3K3aMeHy.
KoHncynbTanus

133-134

PaLII/IOHaJ'IBHBIe U UPPpAlMOHAIIBHBIC YPABHCHUA.




Tema 10. 20 [ToaroToBka K ’K3aMeHy.

IloxazaTenpHBIC YpaBHCHUA 1 HCPABCHCTBA. Iloxa3atensHas

KoHCy b TaImMA 135-136 dbyukmms, e€ cBoicTBa U rpaduK. 2

Tema 10. 21 [ToaroToBka K ’K3aMeHy. Tpuronomerpudeckue ypaBHeHU. CUCTEMbI TUHEUHBIX

Koncymbrarust 137-138 |ypaBHeHuil. Penienue npukiaaHbIX 3a7a4 ¢ IOMOIIBIO 2
CHUCTEMBI JINHEWHBIX YPABHEHMIA.

Tema 10. 22 [ToaroToBka K ’K3aMeHy. HepasenctBa. PanimonanbsHble, MppaliiOHAIbHBIE,

Koncynbranust 139-140 [mokazaTenbHBIE U TPUTOHOMETPUYECKUE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELICHHUS.

Tema 10. 23 [ToaroToBka K SK3aMeHy. Metona nHTEpBaJIOB. M300pakeHre HAa KOOPAMHATHOM

Koncynbrarust 141-142 |MI0CKOCTU MHOXECTBA PELIEHUI YpaBHEHUH U HEPABEHCTB C 2
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

Tema 10. 24 [ToaroToBka K SK3aMeHy. Kopuu ypaBHeHuid. PABHOCUIIBHOCTh YpaBHEHUI.

Koucynpranus 143-144 [[IpeoOpazoBanue ypaBHeHU. OCHOBHBIC MIPUEMBI PEIICHHS 2
YpaBHEHUH.

Tema 10. 25 [loaroroBka K 3K3aMeHy. o o
Pewienue cucrem ypaBHeHuil. Vcrnonb3oBaHue CBOWCTB U

KoHcybTarus 145-146 o . 2
rpadukoB QyHKIMIA U1 pElIeHNs YpaBHEHUN U HEPaBEHCTB.

Tema 10. 26 [loaroroBka K 3K3aMeHy. Knaccuueckoe onpenesieHue BEpOSTHOCTH, CBOMCTBA

Koucynpranus 147-148 |BeposiTHOCTEM, TEOpEMA O CYMME BEpOSITHOCTEW. Bhruncienue 2
BepositHocTel. [Ipukiianublie 3anaun. [lpencraBinenue

HUTOI'O 2 cemecTp, 148
HUTOI'O3aron 250




3. YCJIOBUA PEAJIMZALIUUA ITPOT'PAMMBI JUCIHUIIJIMHBI
3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHHYECKOMY 00ecIiedeHnI0

Peanuzarust yueOHOM AUCHUIUIMHBI TpeOyeT Hamu4us y4eOHOro KaOMHETa TEOPETUYECKOTO
oOy4deHus

O6opynoBaHue yueOHOTO KaOHWHETA!
- TI0Ca/IouHBIE MeCTa M0 KOJUYECTBY 00yUaroIInuXcs;
- pabodee MeCTO MPEToIaBaTes;
- KOMIUIEKT yueOHO-HAaIIIHBIX TOCOOUH;
- KOMIUIEKT JJIEKTPOHHBIX MaTEPHAJIOB;
- JIoOCKa MeJoBasi (MapKepHasi).

Texauueckue CpeacTBa 06y‘leHI/I$II
- KOMIIBIOTECP CTaHIIapTHOﬁ KOMIUICKTAllUM C JIMLICH3NMOHHBIM IIPOTPpaMMHBIM O6€CHG‘ICHI/I€M;
- IIJIa3Ma HUJIU MPOCKTOP C IKPAHOM.

3.2. UudopmaunuoHHoe odecneyeHue 00yueHust

1. Matematuka: anreOpa W Hauajga MaTeMaTHUYECKOrO aHaln3a, reomeTpus. Anrebpa W Haudaia
ananm3a. 10-11 kmaccel : yueb. 11t 0061eo0opa3oBat. opraHu3anuii : 6a3oBeli 1 yriayosmto ypoau / [ A.
AnumoB u ap.]. - 9-e uzn. - M., : [Ipocsemienune, 2024. - 463 c.: ui. - ISBN 978-5-09-077925-8

2. Maremaruka: anreOpa u Hauajia MaTEMaTHIECKOTO aHanu3a, reometpus. ['eomerpusi. 10-11

KJ1acchl : yued. Juis o01ieo0pa3zoBat. opranuzanuii : 6a3oBslii 1 yriay6:mo ypoBuu / [JI.C. AtanacsH
u np.]. - 9-e m3a. - M., : Tlpoceemenue, 2024. - 287 c.: wir. - (MI'Y - mkone).- ISBN 978-5-09-
078569-3

Hu mepnem-pecypcoi:

1. http://school-collection.edu.ru - Dnextponnsiii yueouuk «Maremarnka B mikose, XXI Bex».
2. http://fcior.edu.ru - uadopmanmoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBL.
3. www.school-collection.edu.ru - Equnas xosekimu Lndpobix 00pa3oBaTeibHbIX PECYypCoOB


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KOHTpOJ’Ib H OLEHKAa pe3yjIbTaTOB OCBOCHUA JUCHUINIMHBI OCYIICCTBIIACTCA NPCHOJAaBATCIIEM B
nponecce MpoOBCACHUSA IMPAKTHYCCKUX 3aHATUH U CaMOCTOSITEIbHBIX pa60T, a TaK)KC BBIIIOJIHCHHUA

CTYACHTAMU MHAWBUAYAJIBHBIX BaI[aHI/Ifl.

Pe3yabTaThl 00yueHusi (0CBOEHHbIE YMEHHS, YCBOCHHbIE

q)OpMLI N METOAbI KOHTPOJIA U

3HAHUSA) OLIEHKH Pe3yJIbTAaTOB 00y4YeHMsI
YmeHus:
BBITIONHATh apudmeTnyeckue ACHCTBUS HaX 4YHUCIaMM, coueTasi|lekymmuid  KOHTpOJIb B  BHJE:
YCTHBIE W TIHUCbMEHHBIC IPUEMBI; CpPABHUBATh YHUCJIOBBICIPAKTHYECKHUX pabor,
BBIPAXKCHMS; CaMOCTOSITEJIBHBIX pabor,
HaXOJIUTh 3HAYEHHUS KOpHS, CTEIEHH, jgorapudma, [[IPOBEPOYHBIX PabOT, TECTOB,
TPUTOHOMETPUYECKUX BBIPAKEHUH Ha OCHOBE OINpEeIeHHs,(DPOHTAIBHOIO  ONPOCa, YCTHOTIO
WCIIOJIB3YSl TIPH HEOOXOJMMOCTH HMHCTPyMEHTAJIbHBIE CpPEJICTBA;0NpOCca, HAaNUcaHus  pedeparos,
BHITIONHATH MPE0Opa30BaHUSl BBIPAKCHHA, TPUMEHSST (OPMYIIBLI0KIIAI0B, COCTaBJICHUS
CBsA3aHHBIE  CO  CBOWCTBAMHM  CTENCHEH,  Jlorapu(moB, [IPE3CHTALHNN, W3TOTOBJICHUE
TPUTOHOMETPHUECKUX (PYHKIIHIA; MOJENEH.
BHIYUCIISITHh 3HAUYCHHE (QYHKIUM TO 3aJaHHOMY 3HA4YEHUIO
apryMeHTa 0pM pas3IUyYHBIX CI0co0ax 3adaHus  (yHKIuu; ] eMaTHYECKUH KOHTPOJb B BHJC
ONpesieIATh ~ OCHOBHBIE ~ CBOMCTBA  UMCIOBBIX  (DYHKIMiA, |[KOHTPOJBHON PabOTHI.
VWJUTIOCTPUPOBATh UX Ha rpaduKax; CTPOUTH TpapUKU M3YyUEHHBIX
GyHKIUH, WUIFOCTPUPOBATh 11O rpaduky  cBoiicTBa |VITOTOBBII KOHTPOJIb 110

QJICMCHTAPHbIX q)YHKHHﬁ; HUCIIOJBb30BaTh ITOHATHEC (I)yHKI_II/II/I JJIA
OIMMCAaHUS U aHAIIN3a 3aBUCHMOCTEH BCJIMYHH,

npeaMeTy B BHIAC NHCBMCHHOI'O
OK3aMCHa.

HAaXOJUTh TIPOU3BOIHBIC AIICMEHTAPHBIX (DYHKIMIA; pemaTh 3a1a4n
NPUKJIAJHOTO XapakTepa Ha HaxOXKIGHHE HauOOJBIIETO U
HAMMCHBILET0  3HAYEHHs, HA  BBIYHCICHHE  YIJIOBOTO
Kod(ppUIMEeHTa, KacaTeJbHOW W CKOPOCTH TMPSMOJIUHEHHOTO
JIBHIKCHHSI.

HAaXOJUTh MEPBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH
WHTETpajbl, HAXOAWUTh IUIOMAAX  (GUTYyp, OTPaHMYCHHBIX
JIMHUSIMH, PELIATh 3aJa4M IIPUKJIATHOIO XapaKTepa;

pemaTth  palMoOHAJIbHBIC, IOKa3aTeJIbHBIC, JIOTapu(PMHUYECKueE,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJSAIIMECS K JIMHEHHBIM WJIU
KBaJ[paTHbIM, a TaK)KE AHAJOTWYHBIE HEPABEHCTBA U CHUCTEMBI
YpaBHEHWH; HCMOJIB30BaTh TrpadUuecKuii METOJ  peIICHUS
YpaBHCHUH W HEPABCHCTB, H300pakaTh Ha KOOPIWHATHOM
[UJIOCKOCTH PEIIEHUS YpPaBHEHHI, HEPABEHCTB U CHUCTEM C JABYMS
HEU3BECTHBIMU;

COCTaBJISITh M PEIIaTh YPAaBHEHUS W HEPABEHCTBA, CBSI3BIBAIOIINE

HCH3BECTHBIC BEJIMYHMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKJIAAHBIX) 3aa9aX.
pemaTth  TpocTeWIIMe KOMOWHATOpHBIE 3aJa4dl  METOJOM

nepebopa, a Takke C WCIOIb30BAaHMEM W3BECTHBIX (HOPMYIT,
TpeyronbHuKa [lackans; BBIUUCIHATHE KOA(PUIMEHTH OMHOMA
HLIOTOHa; BBIYUCJIATH BEPOATHOCTHU C06LITI/II71 Ha OCHOBE I10ACYECTa
4rCIIa HCXOIOB;

pacro3HaBaTh Ha UEPTEKax U MOJIEIISAX IPOCTPAHCTBEHHbIE (POPMBIL;
COOTHOCHTh  TPEXMEpHble OOBEKTbl C HUX  ONHCAHUSIMH,
M300payKEHUSIMU; ONKCHIBATh B3AUMHOE PACIIOJIOKEHUE MPSMBIX U
[JIOCKOCTEN B TMPOCTPAHCTBE; AHAIM3UPOBATh B MPOCTEHIINX
CJlydasix B3aMMHOE PAcIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTBE;




[IPUMEHITh KOOPJAUHATHO-BEKTOPHBI METOA [UIsl BBIYMCIICHUS
OTHOIIICHUM, PACCTOSIHUI U YTJIOB
n300pakaTh OCHOBHBIE MHOTOTPDAaHHHKH W KPYIJIBIE — TeJa;
BBIMIOHATh ~ YEPTEXH IO  YyCIOBUSM  3a7ad;  pelaTh
[IaHUMETPUYECKHE U MPOCTEUIINE CTEPEOMETPUUECKHUE 3a/1auM Ha
HaXO0XKJICHHE T€OMETPUUYECKUX BEIWYMH (IUIMH, YIJIOB, IUIOLIA/IEH,
00bEMOB);  HCIHOJB30BaThb  HpPU  PCUICHUU
CTEPEOMETPUUYECKUX 3a/1a4 IUTAHUMETpUYeckre  (DakThl U
METO/1bl; IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS B XO/I€ PEILICHUS
3a]a4; HAXOJIUTh 0OBEMBI TET;




5. HEPEYEHb TEM UCCJIEJOBATEJIbBCKUX ITPOEKTOB

Posib MaTeMaTHKH B COBPEMEHHOM MHUpPE U B MO€il MpoQecCHOHATbHON eI TeIbHOCTH.
MatemaTuka B HayKe U TEXHUKE.

[Tpumenenue rpadukoB TUHEHHON QYHKIIMN B MO NPOPECCUOHATBHON e TEIbHOCTH.
Llenu 1 3a1a4M N3y4eHUsI MATEMAaTUKU TP OCBOCHUHU MOEH npodeccum.

MaremaTrka B HHGOPMALIMOHHBIX TEXHOJIOTHSX.

3Ha4yeHNe MPOU3BOJHON B pa3IMUHBIX 00JaCTAX HAYKH U B MO NpoQecCnoHaIbHOMI
JEeSATENBHOCTH.

7. OyHKIUH B )KH3HH YeJIOBEKa U B MO MPo(ecCHOHATIBHOM IS TeTbHOCTH.

8. Aure0pa JIOTHKH M JIOTHYECKHE OCHOBBI KOMITHIOTEPA.

9. @usunueckuil CMbICT MPOU3BOAHON U €€ MPAKTHYECKOe MPUMEHEHNE B MOEH
npoQeCCUOHABHON 1EATEIbHOCTH.

10. Iloka3arenbHble U TorapudMudeckre HepaBeHCTBA B MOl MPpodecCHOHANBHOM e TeNbHOCTH.
11. T'eomeTpuueckue Moiesu B Moel ipodeccCHOHaTbHOM eI TeIbHOCTH.

12. 1 Teopus BeposTHOCTEH B MOel podecCHOHAIBHON A TeIbHOCTH.

13. 3HayeHue cTaTUCTUKHU AJIs MOel po(hecCUOHATBHON 1E€ATENbHOCTH.

14. BexTopHBIE METO/IBI PEIICHHS 3324 B MOEH Mpo(hecCHOHANBHON A TeTLHOCTH.

15. CBsi3b MaTEMATUKU C IPYTUMHU HayKaMH.

16. [Tpumepsl penieHnss MaTeMaTHIEeCKHX 3a7a4 B Moel Oyayiei npodeccun

SouhkwdE



