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PaGouas mporpamMma yueOHOM TUCIMITIIMHBI pa3paboTaHa Ha OCHOBE:

®denepanbHOrO0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CpPeJHEro oOImero oOpa3oBaHUS,
YTBEPKICHHOTO MpHKa3oM MuHHcTepcTBa o0pazoBanus U Hayku PD ot 17 mas 2012 roga Ne 413 ¢ u3sMeHEeHHAMU
u pomnoyHeHUusMA oT 29 mekabps 2014 r., 31 gexadps 2015 1., 29 urons 2017 r., 12.08.2022 1. IIp. Ne732; oTl18
Mast 2022 roga Ne 340 ¢ u3MeHEHUSIMHU U AONONHEHMsIMH, 0127 mapta 2024 roma Ne342 ¢ u3MeHEHUSIMU U
nononuenusamu, 03.07.2024, 27.03.2025

OenepanbHOll  00pa3oBaTEIBHONW — MpOrpaMMbl  cpeiHero  odbmero  obpazoBanust  (IIpukas
Munmnpocsemenns Poccuu ot 18.05.2023 N 371 "O06 yrBepx)neHun dhemepaabHOM 00pa3oBaTeI-HON MPOTpaMMBbl
cpennero obmero obpazosanus” (3apeructpuposano B Muntocte Pocenn 12.07.2023 N 74228));

®denepadbHOTO TOCYAAPCTBEHHOTO 00paszoBaTenbHOro cranmapra mo mpodeccuu 08.01.27 Macrep
obmectpoutensHbix paboT [Ipukaz Munnpocsemenuss Poccun ot 18.05.2022 N 340 (3apeructpupoBaHo B
Muntocte Poccum 10.06.2022 N 68841), (¢ m3Mm. Ilpmka3z Ne464 ot 03.07.2024 r.);Paboueii mporpaMMbl
Bocniutanus I'BIIOY MO UTTpuC;
®enepanbHON paboueil mporpaMmel o yueoHo# auciuminae OJ1Y .04Martemarunka;
- Paboueit nporpammel Bociutanus ' BIIOY NO UTTpuC;
- Y4yeOHOTO MJIaHa Mo CHEeHaTbHOCTH;
- ¢ yueroM lIpumepHoii mporpammel o0meoOpaszoBarensHoi yueOHor aucuumanael OJ.01 Pycckuit s3bik amst
npodeccruoHanbHBIX 00pa3zoBarenbHBIX opranuzanuil (PexomennoBannoit @I'BOY IO HMHCTUTYT pa3BUTH
npodeccuonansHoro obpazosanus» (PI'BOY «MPIIO»), ytBepkaenHoir Ha 3acemannu CoBeTa MO OLIGHKE
coJiep KaHHs U KauecTBa MPUMEPHBIX pab0oduX MporpaMm o0IIeo0pa3oBaTeIbHOTO U COLMANBEHO -TYMaHHTapPHOTO
mukitoB CIIO, ITpotokon Ne 14 ot 30 Host6ps 2022 1.).

SBnsercs wacteio Ol 0OpazoBaTenbHON OpraHM3aIHH.

Paspaborunk: Opnosa Mpuna BiagumupoBHa, peroiaBaTelib

Paccmotpena u ogobOpena Ha 3acenanuu 11K

IIporoxon Ne 9 ot 26.05.2025 .
IIpencenarens LK Jaseinenko JI.H.
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1. ACIIOPT TPOI'PAMMBbI YYEBHOM JJUCIHUILIUHBI OJ1Y.04 MATEMATUKA
1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

[Iporpamma  oOmeoOpazoBarenbHOl — yueOHOW  guctumimael  OY.04  MaremaTuka
npelHa3HaYeHa NIl U3YYCHUS MaTeMaTHKU B MPO(eCcCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aIUIX
CIIO, peanu3yrommx o0pa30BaTeIbHYIO MPOrpPaMMy CpEAHEro oOIero oOpa3oBaHus B TMpeAesiax
OCBOCHHS OCHOBHOHM NpoQecCHOHaIbHON 00pa30BaTENbHON MPOTrPaMMBbl MMOATOTOBKH CIIELUAINCTOB
cpeanero 3BeHa (OITOII ITICC3) na 6a3e ocHOBHOTrO 001Iero oopazoanus mo npodeccun 08.01.27
MacTtep 00IIEeCTPOUTENBHBIX padoT
1.2. Hean u mniuaHupyeMmble pe3yJabTaTbl OCBOeHUs AucnunauHbl 1.2.1. Ileqm wm 3agaum
AUCHUTLTUHBI:

Llens: ocBoenue oOywarommmucs coaepxkanus O[lY.04 «Martematuka» U JOCTH)KEHHE
pE3yNbTATOB €€ M3Y4YCHHs B COOTBETCTBHH ¢ TpeboBanmsmu PI'OC cpemnero obmiero odpasoBaHuUs
(COO) ¢ yuerom npodeccronanpHoi HanpasiaeHHocTH OI'OC CIIO
1.2.2. Ilnanupyemble pe3yJabTaTbhl OCBOeHHMsI 00mIe00pa30BATEJbHOH JUCHMILUIMHBI B
coorBercTBUH ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3Hauenue nucuuiuinHa umeer npu ¢gopmupoBanun u pasButuu OK u IIK Ilpaxtuueckas
peaM3anys UeNH U 3a/1a4 BOCIUTAHUS Ha YYEOHBIX 3aHATHIX OCYIIECTBISETCS B paMKaX CIEIYIOINX
HaIpaBJIEHUH BOCIIUTATEIBHON paboThl 00pa30BaATEIBLHOTO YUPEKICHUS:

Monynb 1 I'paxkgaHCKO-TTATPHOTHYECKOE

Monyns 2 IIpodeccrnonanbHO-OpUeHTHpYIOLIee (pa3BUTHE Kaphephl)
Mopyne 3 Dkonoruyeckoe

Monynb 4 CiopTUBHOE U 310pOBbecOEperaroiee

Monynb 5 CTyaeH4ueckoe caMoyIpaBlieHUe

Mopyns 6 KynbeTypHO-TBOpUECKOE

Monyns 7 buznec-opueHTHpyoIIee (MOJIOIKHOE MTPEANPUHIMATEIHCTBO)



Koa v nanmenoBanue

IlnaHupyemMble pe3yJibTaThbl 0CBOCHHS TUCHUIIHHBI

(popmupyeMbIX KOMIIETEHIUI Oo0mme JAucumMnimHapHble

OK 0I. Beibupats crnoco6sl | B yacTi Tpya0BOro BOCIUTAHUS: -BJIaJIETh ~METOJAaMHU  JO0Ka3aTelIbCTB, aJIrOpUTMaMU
pereHus 3ajlay | - TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH peleHus 3a1ad;

npodeccuoHaIbHOM MacTepcTBa, TPYI0JI00HE; yMeHue (GopMyIUpoOBaTH OIpPENENICHUsl, AaKCUOMBI U

ACATCIBHOCTH IMPUMCHUTEIIBHO K
Pa3siInIHbIM KOHTCKCTaM

- TOTOBHOCTbH K aKTHBHOM J€ATEIHLHOCTH
TEXHOJOTMYSCKOM M COIMAJIbHOMN
HaPAaBJICHHOCTH, CIIOCOOHOCTh HHUITUUPOBATH,
IUTAHUPOBATh M CAMOCTOSITENIbHO BBIMIOJHATH
TaKyIo

JIEeSITCILHOCTD;

- HHTEPEC K pa3IudHbIM cepam
po(heCcCHOHATLHOM NI TEIIBHOCTH,

OBgiajicHHE YHUBEPCATBHBIMHI YUCOHBIMH
[TO3HABATEJIbHBIMH JICHCTBUSIMH:

a) 6a30BBIC JTIOTHUECKHUE ICHCTBUS:

- CaMOCTOATENbHO (OPMYINPOBATH U
aKTyaJH3UpOBaTh NPOOJIEMy, paCCMaTPHUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATH CYIECTBEHHBIN MPU3HAK WU
OCHOBAHUS I CPABHEHMSI, KJIACCU(UKAIINN U
000011IeHHS;

- OTIPEIEIIATH IS JeATSIIEHOCTH, 33]1aBaTh
napameTpsl U KPUTEPUU UX JOCTUIKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCHTh KOPPEKTHUBHI B
OIICHUBATh

COOTBETCTBHUE PE3YJIbTATOB IICJISIM, OIICHUBATH
PUCKHU TIOCTIEACTBUIA e TEILHOCTH

JACATCIBbHOCTD,

TEOpPEMBI, TPHUMEHATh HUX, NPOBOJIUTH JOKa3aTeIbHBIC
paccykaeHHs B X0/I€ PEeLIeHUs 3a/ay;

- YMETb ONEpPHpPOBaTh IOHATHUSAMH: CTENEHb YHCIA,
norapud™M dYHCIA; YMEHHE BBINONHATH BBIYUCICHHUE
3HAYEHHH U TPeoOpa30BaHMs BEIPRKEHHUI CO CTETICHSIMU U
norapudmamu, peodpazoBaHusi TPOOHO-PAIMOHATHHBIX
BBIPAKEHUI;

- yMEThb OIEpPHUPOBaTH TMOHITUAMHU: pALUOHAIBHBIE,
UppalUOHATIbHEIE, NIOKa3aTeNbHbIC, CTETICHHEIE,
norapu(MUYECKUEe, TPUTOHOMETPUYECKHAE YpPAaBHEHHS H
HEpaBEHCTBA, X CHCTEMBI;

- yMeThb  ONEpHpPOBaTh  MOHATUSAMHU:  (DYHKIHA,
HenpepbIBHAsT (QYHKIMS, MPOM3BOJHAs, NEPBOOOpa3Has,
ONpEJIETICHHBIN HHTETPAI,

-yMETb HaXOJUTh IPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITHIA,
UCTIONB3Yysl CIIPAaBOYHBIE MAaTEepPHAIBI, HCCIEIOBATh B
NPOCTEHUIIMX CilydasX (YHKIMM Ha MOHOTOHHOCTb,
HaXOJWTh HAWOONbIINE W HAUMCHBIIME 3HAYCHHUS
¢byHKUMH;  cTpOoUTh  TpadUKd  MHOTOWICHOB  C
UCTIOJIF30BAHUEM armapaTa MaTeMaTHYEeCKOTO aHaJN3a;
IPUMEHSATh MPOU3BOJHYIO IPH pELICHUHM 3a7ad Ha
IBIKCHHUE; PEIIaTh MPAKTUKO- OPHEHTHPOBAHHbIC 3a/1a41
Ha HauOonblmIMe ¥  HAUMEHBIIME 3HAYCHHs, Ha
HaXO0X/I€HHE IyTH, CKOPOCTH M YCKOPEHHS;

-yMETb  ONEpUPOBAaTh  IMOHATUSAMHU:  pPalUOHAIbHAS
GbyHKIWS, TOKa3aTenbHas (GpyHKIMs, cTeneHHast QyHKIHS,
norapupmuueckass  QYHKUUSA,  TPUTOHOMETPHUYECKHUE
(dbyHKIMH, 00paTHBIE (YHKIINH,

YMEHHE CTPOUTh TpaduKU H3YYEHHBIX (YHKLHUH,
UCTIONIB30BaTh TpadUKH IMPHU HW3YyYCHWH TMPOIECCOB U
3aBHCUMOCTEH, MTPHU PEUICHUHU 33/1a4 U3 JIPYTUX YYeOHBIX




IIPEeIMETOB M 3aJad U3 pPEaJbHOM XHW3HU; BBIpaXKaThb
(dbopMynIamMu 3aBUCUMOCTH MEXTy BETHUYNHAMU;

- YMeTh pelaTh TeKCTOBbIE 3aJ]a4ul Pa3HbIX TUIOB (B TOM
quclie Ha IPOLEHTHI, JOJIU U YacTH, Ha JIBU)KEHUE, paboTy,
CTOMMOCTh TOBAapOB M YCIYT, HaJIOTH, 3314 U3 00JacTu
YOpaBJIEHUS JIMYHBIMU U CEMEWHBIMH (HMHAHCAMHU);
COCTaBJIAITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX
CHCTEMBI 10 YCIIOBHIO 33[a4H, MCCIEJ0BaTh MOJIyYEHHOE
pelIeHe U OLEHUBATh IPABONO0I00HOCTh PE3yIbTATOB;
- YyMeTb  ONEpUpOBaTb  IOHATHAMM:  CPEIHEE
apupMeTHUeCKOe, MeIUaHa, HauOoJbIllee U HAaUMEHbIIIee
3HA4YEHUs, pa3Max, AUCIEPCHs, CTAHAAPTHOE OTKIOHECHHE
YHCIIOBOTr0 Ha0Opa; yMeTh U3BJIEKaTh, MHTEPIPETUPOBATD
MHpOpMaLMIO, MPEACTABICHHY0 B Tabiaulax, Ha
auarpamMmax, — rpadukax, — OTpaKalollyld  CBOICTBa
peaNbHBIX IIPOLECCOB W SBICHUM; IPEACTABIATH
MHPOpPMALMIO C TOMOINBIO TaONWIl U JUArpaMM;
UCCIIEI0BaTh CTATHUCTUYECKUE JAHHBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUecKuX METOJOB U DIIEKTPOHHBIX
CPEJICTB;

- YMETb OINEpPUPOBaTh MOHATHAMH: CIy4YailHBIA ONBIT U
cilydaifHoe cOObITHE, BEPOSTHOCTh CIIy4YalHOI'O COOBITHS;
YMEHHE BBIYUCIATH BEPOSATHOCTh C HCIOJb30BaHUEM
rpau4ecKUX METO/I0B; IPUMEHSATH POPMYJIbI CIIOKEHHS U
YMHOKEHUSI BEpOSITHOCTEH, KOMOWHATOpHbIE (AKTHI U
(bopMyJBl IPU PELICHUH 33]a4; OLIEHUBATh BEPOSITHOCTU
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMHU; YMEHUE NPUBOJIUTH NPUMEPHI MPOSBICHUSA
3aKOHa OOJIBIIMX YMCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- yMeThb OIEpUpOBaTh MOHATUSAMHU: TOYKa, MpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, JByTpaHHbIN yroul,
CKpEIlMBAIOIIMECs  MpsMble,  MHapajuleIbHOCTh U
NEPNEHIUKYJSIPHOCTh TMPSAMBIX M IUIOCKOCTEH, YToil
MEXIY NPAMBIMH, YrOJ MEXKIY NPSIMOW M IIOCKOCTBIO,
YIroJl MEXKAY IIOCKOCTSIMHU, PacCTOSIHME OT TOYKH 10




TUIOCKOCTH, PACCTOSIHUE MEXIY HPSMBIMH, PAaCCTOSHHE
MEXIy TIUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MpPH
pelmIeHNH 3aJad  W3y4YeHHbIE (AKTBI M  TEOPEMBI
IUTAHUMETPUH;, YMEHHE OIICHUBATh pa3Mepbl OOBEKTOB
OKPY’KalOIIero MUpa;

- yYMETh ONEpUPOBATH MOHATUSMH: MHOTOTPAaHHHK,
CeueHHe MHOTOTpaHHUKA, Ky0, mapaenenure], np1usma,
nupamMuia, GUrypa M moBepXHOCTh BPALICHHUS, IIFITHHIID,
KOHyC, map, cdepa, ceueHuss (QUTypbl BpalleHUs,
IUIOCKOCTh, Kacaromasics cdepsl, IWINHApPA, KOHYcCa,
IUIOIIAJb TOBEPXHOCTH IHUPAMUIBI, TPHU3MBI, KOHYcCa,
HUATUHIPA, IO Th chepswl, o0beM KyO0a,
PSMOYTOJIBHOTO Mapajulesenune1a, MMPaMuIbl, PU3MBI,
IUIMHApA, KOHyca, IIapa; yYMEHHE H300paxarh
MHOTOT'PaHHUKH U MOBEPXHOCTU BpAIEHUs, UX CEUCHHUS
OT PYKH, C TIOMOUIBIO YEPTE)KHBIX HHCTPYMEHTOB WU
AJIEKTPOHHBIX CpPEICTB; YyMEHHE  pacro3HaBaTh
CHMMETPHIO B HPOCTPAHCTBE; YMEHHE paclO3HAaBaTh
MIPaBUJIbHBIE MHOTOTPAHHUKH;

- yMeThb ONEpUpoBaTh MOHSATHAMHU: JIBIKCHHE B
MPOCTPAHCTBE, TMOA0OHBIE (GUTyphl B MPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOIICHHWE IUIOMIAACH MOBEPXHOCTEH M
00BEMOB MMOIOOHBIX (DUTYpP TPU PEIICHUH 33/1a4; - YMETh
BBIUUCIIATh T€OMETPUUECKUE BEJIWYMHBI (JUIMHA, YTOJ,
Iomaab, 00BEM, IUIOMIAAb MOBEPXHOCTH), HUCIIONB3YS
U3y4eHHbIE (OPMYIIBI U METOBI;

- yMeTh ONEepUpOBaTh NOHATHAMH: MPSIMOYTOJIBHAS
cucreMa KOOPJAMHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOPJMHATHl BEKTOpa, CKaJSIPHOE TPOM3BEIEHHUE, YTOI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BE/CHUE
BEKTOpa HA YHCJIO; HAXOIUTh C TMOMOIINBI0 H3yYEHHBIX
(bopMya KOOpAMHATHI CEpeAMHBI OTpe3Ka, PacCTOSHHE
MEXIy IBYMS TOUKAMH;

- yMeTh BBIOMpaTh MOAXOMALIMHA M3YyYEHHBIH METOA s
pelIeHns 3a/1a4, paclo3HaBaTh MaTeMaTHUeCKHe (aKThI
M MaTeMaTH4eCKHe MOJEIM B  TPUPOJHBIX H




OOIIECTBEHHBIX  SIBIEHUSX, B MCKYCCTBE; YMEHHE
NPUBOAUTH  NIPUMEPHl  MAaTEMAaTHYECKUX  OTKPBITHI
POCCHICKOM U MUPOBOW MaTEMAaTUYECKON HAyKH.

- YMEThb ONEPUPOBaTh MOHATHAMH: ONIpEIEICHUE,
aKCHMOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IIPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE
¢dopmynrpoBath  o0paTHO€ ¥ MPOTHBOIOJIOXKHOE
YTBEpXKACHUE, NPUBOAUTH NPHUMEPHl U KOHTPIPUMEPHIL,
HCIIONB30BaTh  METOJ ~ MAaTeMAaTU4eCKOW  WHAYKIWH;
IIPOBOAMTH JTOKA3aTEIbHBIE PACCYKICHUS IIPU PELICHUU
3ajad, OLICHUBATh JIOTUYECKYIO [IPaBUJIBHOCTD
pacCyKIeHUM;

- yMETb ONEPUPOBAaTH  IMOHATUAMHU:  MHOXECTBO,
IIOJIMHOXKECTBO, OIl€palMy HaJ MHOXECTBAMH; YMEHUE
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJis
OIMCAHUs PEAJIBHBIX IIPOLIECCOB U SBJICHUMN IIPU PEILICHUN
3ajad, B TOM YHCIE U3 IPYTHX YYeOHBIX IPEIMETOB;

- YMeTh OIlEpUPOBaTh HMOHATHAMM: Ipad, CBA3HBIN rpad,
JepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a/aBaTh U
OIHUCHIBATh rpagsl pa3IMYHBIMU criocobamu;
UCTOJNB30BaTh Tpadbl TPU pEHICHUH 3a1ad; - YMETb
CBOOOJHO  ONEpPUPOBaTH  IMOHATUAMHU:  COYETaHUE,
[IEPECTAaHOBKA, YHCJIO COYETaHUM, YMCIIO NEPECTaHOBOK;
O6unom HpIOTOHA; yMeHHEe NPUMEHATh KOMOMHATOpPHBIE
(aKTbl U pacCy AeHMs JUIsl pellieHus 3aay;

-YMEThb OIEPUPOBATh MOHATUAMU: HATYpaJIbHOE YHCIIO,
L[EJI0€ YHUCIIO, OCTATOK IO MOIYJIIO, PALIMOHAIIBHOE YHCIIO,
UPPALMOHAIIBHOE YHUCJIO, MHOXKECTBA HAaTypajbHBIX,
LEJIBIX, PAlIMOHATIBHBIX, IEUCTBUTENBHBIX YHCEI; YMEHUE
UCIIONB30BaTh IPU3HAKUA  JEIUMOCTH, HAUMEHBIIUN
o0t fmenuTeNb M HauMEHblIee oOliee KpaTHOE,
anroput™M EBKiMaa mpu pelleHuH 3a1ad; 3HAaKOMCTBO C
Pa3JINYHBIMHU MO3ULMOHHBIMA CUCTEMAaMU CUHUCIICHHS;

- yMeTb CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CTENEHb C
LEeNbIM II0Ka3aTelieM, KOpPEHb HAaTypajbHOW CTEIICHH,
CTENEHb C palMOHAJIbHBIM II0KAa3aTelleM, CTENEHb C




NeMCTBUTENBHBIM (BeILIECTBEHHBIM) HOKa3aTeseM,
norapud™M  YHCIA, CHHYC, KOCHHYC ¥  TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

- YMeTh OIIEPHPOBATH  IOHATHUSAMHU:  TOXKIECTBO,
TOKI€CTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHMH W HEPaBEHCTB,
PaBHOCWJIBHOCTh ypaBHEHMH, HEPAaBEHCTB M CHUCTEM,
palyoHaNbHBIE,  WppaIlMOHAJIBHBIE,  ITOKa3aTelbHBIC,
CTETEHHbIE, JIOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
yYpaBHEHMsI, HEpaBEHCTBA M CHUCTEMBI; YMEHHME peIIaTh
YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI C ITOMOIIBIO
pa3IMYHbIX IPUEMOB; PelIaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C TIapaMeTpOM; NPUMEHITh ypaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI IS PELLICHUs MAaTEMAaTHUECKUX
3a7a4 ¥ 33724 U3 pa3InyHbIX 001acTell HAayKH U peabHON
KU3HU;

-yMEeTh CBOOOJHO OMNEPUPOBATH MOHATHAMHU: Tpaduk
¢byuknuu, oOpatHass (QyHKIUS, KOMIO3UIUS (DYHKIUH,
TUHeWHas (YHKIUS, KBaJApaTUYHas (QYHKIHS, CTETICHHAs
GyHKIMS C LEedbIM IOKa3aTesleM, TPUIOHOMETPUYECKHe
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (DYHKIHH,
nokaszaTesbHass W Jiorapupmuueckas (yHKLUUH; YMEHHE
CTPOUTH TPaPUKH QPYHKIIUH, BEITIOIHATH MTPE0Opa3oBaHUs
rpa¢uKoB (QYHKLUUH; yMEHHE MHCIIONb30BaTh Ipaduku
GyHKIUN U1s1 U3YUYEeHHsI TPOLIECCOB U 3aBUCUMOCTEN NpHU
peleHNH 3aja4 U3 JPYyruX y4deOHbIX NPEAMETOB U U3
pearbHON JKW3HU; BBIpaXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEXJy BEJIWYMHAMHU; YMEHHME CBOOOJHO OIEpPHPOBATH
MOHATUSMHU:  YETHOCTh  (YHKIMH, TEPUOTUIHOCTD
(GYyHKIMH, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
¢byHKIMM, B3KcTpeMyM  GQYHKIUHM, HauOosbluee U
HauMEHbllee 3HaYeHHs (QYHKIUM Ha TPOMEKYTKE;
YMEHHE TPOBOJUTH HCCIeOBaHUE (YHKIMH; yMEHHE
UCIOJb30BaTh CBOWCTBA M rpaduku QyHKIMA 11
pellleHus]  YpaBHEHUIl, HEpPaBeHCTB MW  33Jady C
napaMeTpamu; n300pakaTb Ha KOOPIAMHATHON MIOCKOCTU




MHOXKECTBAa PpELICHWH YypaBHEHHWH, HEpPaBEeHCTB M UX
CHUCTEM,;

- yMeTb  CBOOOJHO  ONEpUPOBaTb  MOHATHIMM:
MOCJIEZIOBATENILHOCTD, ~ apU(MeTHUecKas IpOrpeccHus,
reoMeTpuyuecKasi Mmporpeccusi, OECKOHEUHO YyObIBaroIas

reoMeTpuueckas  MporpeccHs;  yMEHUEe  3aJaBaTh
MIOCJIEJOBATEIBHOCTH, B TOM UHUCIE C IIOMOIIBIO
PEKYpPEHTHBIX (pOpMyT;

- yMeTh ONEpUPOBaTh TIOHATUSMHU: HEMPEPHIBHOCTH
GbyHKIMHM, acUMNTOTHI Tpaduka GyHKIHH, TepBas |
BTOpass TPOU3BOAHAS (YHKIUU, TEOMETPUUYCCKUU U
(bU3MYEeCKU CMBICII TPOW3BOJHOW, IEpBOOOpa3Hasi,
OTIpe/ICNICHHBI WHTETPal; YMEHUE HAXOAUTh aCHUMIITOTHI
rpaduka (yHKUUU; yMEHHE BBIYUCISTH MPOU3BOJHBIE
CyMMBI, TPOW3BEICHUS, YaCTHOTO U KOMIIO3HUIIUU
GyHKIUH, HAXOIUTh YpaBHEHUE KacaTelbHOU K rpaduky
(GyHKIMK; yMEHHE UCIOJIb30BaTh IPOUZBOAHYIO IS
uccienoBaHus QYHKIUHM, Ui HaXOXKACHUS HAWITYYILEero
penieHus B MIPUKITATHBIX, B TOM qucie
COLIMATIbHOPKOHOMHYECKUX U (U3MYECKUX 3ajadax, AJs
OTIpeIeIeHUs] CKOPOCTH M YCKOPEHHMS; HAXOUTh TUTOIIAIN
u 00beMbl GUTYp C TOMOIIbIO HHTErpalia; MPUBOAUTH
MIPUMEPHI MATEMaTHYECKOTO MOJICIIMPOBAHUS C TTIOMOIIIBIO
nuddepeHIHaTbHBIX YpaBHEHU;

- YMETh ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHBIE KOMIIEKCHBIE YUCIIa, MOIYJb U apryMEHT
KOMIUIEKCHOTO 4YHCclia, (opMa 3amucu KOMIUIEKCHBIX
gucen  (reoMeTpuyecKkas, TpPUTOHOMETpUYEecKas U
anredpanyeckas); yMEeTh MPOU3BOJUTEH apudmMeTnyeckue
JNEUCTBUS C KOMIUICKCHBIMH YHCJIAMU; TPUBOJIUTH
MIPUMEPHI HCITOJIB30BAHUS KOMITJICKCHBIX YHCEI;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHIMM: CpEIHEe
apudMeTnIecKoe, MearuaHa, HanOOJbIIIee U HAUMEHBIIIEE
3HAUEHUSs, pa3Max, AUCIEePCHs, CTAaHAAPTHOE OTKIOHEHUE
JUIsL OTIMCAHUsl YHCJIOBBIX JAHHBIX; YMEHHE HCCIEI0BaTh
CTATHCTUYECCKUE JIAHHBIC, B TOM YHCIIE C MPUMEHEHUEM




rpapu4eckux METOJOB M  D3JEKTPOHHBIX  CPEICTB;
rpaguyecKu HMCCIE0BaTh COBMECTHBIC HAOIIOACHUS C
MIOMOLIbI0  JUarpaMM pacceuBaHUs W  JMHEWHOHN
perpeccuu;

- yMeTb HaXxOJWUThb  BEPOSATHOCTH  COOBITHH €
HCIIOJIb30BaHNEM IpaQHUUECKUX METOJI0B; MPUMEHSTh JJIs
pemieHust 3agad  (GOPMYNbl CIOXKEHUS M YMHOXKXCHHS
BEPOSITHOCTEH, (opMyITy MOJIHOM BEpOATHOCTH, HOpMYITy
bepuymnu, komOuHaTOopHBIE (aKTel U (HOPMYJIIBL;
OLIEHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHH; yMEHHE
ONEpUpPOBaTh  MOHATUSAMHU:  Ciy4ailHas  BEJIWYMHA,
pacnpeneneHue BEPOATHOCTEH, MaTEeMaTHIECKOe
OXKUJAaHWE, JAMCIEpPCUs M CTAHJAPTHOE OTKJIOHEHUE
CllyuallHOM BEIMYUHBI, (YHKIMU paclpeneieHus H
IUIOTHOCTHU PaBHOMEPHOTO, MI0KA3aTeIbHOTO u
HOPMAJIbHOTO PacCHpEleNICHN; yMEHHME HCII0JIb30BaTh
CBOMCTBA W3YYCHHBIX PpACIPEICICHUN U1 PEIICHUS
3aJa4; 3HAKOMCTBO C MTOHATUSAMU: 3aKOH OOJIBLIMX YUCEI,
METOIbl BBIOOPOYHBIX MCCIIEI0OBAaHMIA; YMEHNE TIPUBOIUTH
IpUMEpPbl TPOSIBIICHUs 3aKOHa OOJBIIMX YHUCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATHSAMM: TOUKA,
npsMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Iy,
IUIOCKUH yTOJ, JBYTPaHHBIA YroJl, TPEXTPaHHBIA YToJl,
NEPECEKaIONINeCcs], MapajlIeNIbHble U CKPELIMBAIOLIUECS
IpsiMble, TAPAUIEIBHOCTE W NEPIEHAUKYJISIPHOCTH
NpSIMBIX U IUIOCKOCTEH, yron MexXay MNpsIMBIMH, YTOJI
MEXAy HOpsIMOM M IUIOCKOCTBIO, Yrold — MEXIy
IUIOCKOCTSIMU; YMEHHUE UCTIONIb30BaTh MIPH PEIICHUH 3a7a4
u3ydeHHble (DAKThl M TEOpPEeMbl IUIAHUMETPUU; YMEHHE
OLICHHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE;
YMEHHE ONEPUPOBATH MOHATUAMM: MHOTIOI'PAHHUK,
CEYeHHE MHOIOTpaHHMKA, MPABWIbHBIM MHOTOIPAaHHUK,
npu3Ma, nupaMuaa, Gurypa U MoBepXHOCTb BpallleHUs,
LWINHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH,
CEUYEHMs KOHyCca M IWJIMHIpPA, MapajulejbHble OCH WJIU




OCHOBaHHWIO, CEYEHME Iapa, IJIOCKOCTh, Kacarolasics
cdepbl, MIMHAPA, KOHYyCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, H300pakaTb MHOTOTPAaHHUKH, GUTYPHI U
MOBEPXHOCTH BpAICHHS, WX CEUCHHsS, B TOM YHCIE C
MIOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSThH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CaMOCTOSTEIHEHO
¢dbopMynaHpoOBaTh  OMNpENEeNeHUus  HU3ydyaeMbX  (QUryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBaX W TpPU3HAKAX
reOMEeTpUIECcKUX (hUryp, 000CHOBBIBATH HJIM OIIPOBEPraTh
WX; yYMEHHE TPOBOAUTH Kiaccuukanuo ¢GUryp Imo
pa3IMYHBIM  NPHU3HAKaM, BBIMNOJHATE HEOOXOIUMBIE
JIOTIOJIHUTEIbHBIE TIOCTPOCHUS;

- YyMETh CBOOOJHO OINEPUPOBATH MOHATHUSMU: ILIOLIA/b
¢burypsl, 00beM (UTypshl, BEJIMYMHA yTiia, PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXIy TMPSIMBIMH,
paccTossHUE MEXIYy IUIOCKOCTSIMH, IUIOIIAAb CcQepsl,
IUIOIIAJb TOBEPXHOCTH THPAMUIBI, TPU3MBI, KOHYcCa,
UWIMHIIpA, o0BpeM KyOa, IPSIMOYTOJIBHOTO
napajuieNienunena, MUPaMUIbl, TPU3MBL,  IHIUHIPA,
KOHycCa, Ilapa; yMEHHE HaXOAWTh OTHOIIEHHE OO0HEMOB
o100HBIX uryp;

- YMeTb CBOOOJIHO ONEPUPOBATH MOHITHSIMHU: ABUKECHUE,
napajuiebHBI epeHoC, CUMMETPHUS Ha TUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue Moa00us,
noAoOHbIe (DUTYpHI; YMEHHE pacro3HaBaTh pPaBHbBIE U
1o/100HbIe (UTYPBI, B TOM YUCIIE€ B IPUPOJAE, UCKYCCTBE,
apXHUTEKType; YMEHHE WCIOIb30BaTh T'E€OMETPUYECKHE
OTHOLIEHMS, HAXOIUThb T'€OMETPUYECKUE BETUYMHBI
(nnuHa, yrod, miomaab, 00beM) MpU PElICHUH 3a1a4d U3
APyTUX y4eOHbIX IPEAMETOB U U3 PeabHON XKU3HHU;

- yMeTb  CBOOOJHO  ONEPUPOBATH  TOHSATHIMH:
PSMOYTOJIbHAS cucreMa KOOp/IMHAT, BEKTOP,
KOOp/JWHATHl TOYKH, KOOPAHMHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOU3BEJICHHE BEKTOPA HA YHCIIO, PA3JIOKEHUE
BEKTOpa Mo 0a3ucy, CKalIpHOE MPOU3BEIEHUE, BEKTOPHOE
NPOU3BEACHUE, YIOJ MEXIy BEKTOpaMH; YMEHHE




UCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOA AJIs
pemieHuss TEeOMETPUYECKMX 3aJad M 3aJad  JpPyTHx
y4eOHBIX IPEIMETOB; ONIEPUPOBATH MOHATUSAMU: MaTpPHULA
2x2 u 3x3, OIpeneNuTeNlb MAaTPHUIBI, T€OMETPUICCKHN
CMBICJI OIIPENEIIUTES;

- YMETb MOJEIVPOBAaTh PEAIBHBIC CHTyallUd Ha S3BIKE
MAaT€MAaTUKH; COCTaBIATH  BBIPAXKCHUSA, YPABHEHUS,
HEpPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHUIO 3aJauH,
HCCIIEA0BAaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH IOJTY4YEHHBIN
pe3yibTaT; CTPOUTh MATEMATUYECKUE MOJEIH C IIOMOLIBIO
TF€OMETPUYECKUX MOHATUHI U BEJIMYMH, pELIaTh CBA3aHHBIC
c HUMU [IpaKTUYECKHE  3a]a4dy; COCTaBJIATh
BEPOSTHOCTHYIO MOJIEIb U MUHTEPIPETUPOBATH
IIOJIYYEHHBIM pPE3yJIbTaT;, pPEIIaTh IPUKIATHBIE 3aJa4d
CpPEICTBAaMU MaTEMaTUYECKOIO aHaJN3a, B TOM YHCIE
COIIMAJIbHO-9KOHOMUYECKOT0 U (PU3MYeCKoro Xapakrepa;
- YMEHHE BbIOMpATh MOAXOAIIMN METOA Il peLIeHUs
3a/1a4d; TOHMMaHU€E 3HAYMMOCTH MaTEMaTUKH B U3Y4CHUU
IPUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBICHUIA;
YMEHHE PacIlO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMATHKHU
B HMCKYyCCTBE,  YMEHHE  IPUBOAUTH  IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITUM POCCUHUCKOW M MHPOBOHU
MaTeMaTUYECKON HAYKU

OKO2. Hcnonb3oBath
COBPEMEHHBIC CPEJICTBA ITOMCKA,
aHaM3a M HHTepPHpETAIUU
uHpopmanuu, u
WHPOPMAIIMOHHBIC  TEXHOJOTHH
TSt BBITTOJTHEHHSI 3a7a4
npodeccruoHaIbHON
JeSITeTbHOCTH

B o0nacTu 11eHHOCTH HAYYHOTO MTO3HAHMUS:

- copMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKH,
OCHOBAHHOTI'O Ha JUAJIOre KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
IOJIUKYJIIETYPHOM MUPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM U YU TATEIBCKOMN
KYJIbTYpBI KaK CPEJCTBA B3aUMOACUCTBUS MEKIY
JIIOJIBMH U TTIO3HAHUS MUDA;

- yMETb OIEpUPOBATh MOHATUSAMHU: pPaLUOHAIbHAS
byHKIM, TOKa3aTelbHas QyHKINs, CTETICHHas (DyHKITHS,
norapupmuueckass  QYHKUUSA, TPUTOHOMETPHUYECKHUE
byukmn, 00paTtHbie QYHKIIMHA, YMEHHE CTPOUTH IpaduKu
U3yYEHHBIX (YHKIMH, WCHOIB30BATh TpapuKd MpH

M3Y4YeHHH MPOLECCOB M 3aBUCHUMOCTEH, MPH pPEIIeHUU
3a/lad M3 JPYyrux Y4YeOHBIX MPEAMETOB U 3ajay U3
peanbHOM JKM3HM; BBIpaKaTh (OpMyJaMU 3aBUCHMOCTH
MEXK/y BEJIMUNHAMU;

- yMeTb ONEpUpOBaTh  TMOHATUSMHU:  TOXJIECTBO,
TOXKJIECTBEHHOE npeoOpazoBaHue, YpaBHEHHE,

HCPABCHCTBO, CHCTCMA ypaBHeHI/Iﬁ H  HCPABCHCTB,




PaBHOCWJIBHOCTh ypaBHEHMH, HEPAaBEHCTB M CHUCTEM,
palnMoHaNbHBIE,  WppaIlMOHAJIBHBIE,  ITOKa3aTelbHBIC,
CTETEHHbIE, JOorapupMHUUECKUe, TPUTOHOMETPUYECKHE
ypaBHEHUsI, HEPaBEHCTBA W CHCTEMBI; YMEThb peliath
YPaBHEHMs, HEPABEHCTBA U CHUCTEMbl C ITOMOIIBIO
pa3IMYHBIX IPHEMOB; PEIIaTh YPaBHEHUS, HEPABCHCTBA U
CHUCTEMBl C TlapaMeTpOM; HPUMEHITh YypaBHEHHMS,
HEPaBEHCTBA, X CHCTEMBI JIJIsl PEIICHHUSI MATEMaTHUECKUX
3a]a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JacTeill HayKH U pealbHOU
KHU3HHU;

- YMeTh CBOOOJHO ONEPUPOBATH MOHITUSMU: JBUKEHUE,
napasuleNbHbli EePeHOC, CUMMETpPUsl Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue Moa00us,
noJo0HbIe (QUIypBl; YMETh pPACHO3HABAaTh paBHbIE U
1no/100HbIe (PUTYPBI, B TOM YHCJIE B IPUPOJE, UCKYCCTBE,
apXUTEKType; YMETb HCIOJIb30BaTh I'E€OMETPUYECKHE
OTHOILICHUS, HAXOAUTh TE€OMETPHUECKUE BEIUYHHBI
(mnvHa, yrod, miomaak, 00beM) MpU PEIIeHUH 3a/1a4d U3
JPYTUX y4eOHBIX MPEAMETOB U M3 peaJbHON )KU3HU

OKO04. DddexTuBHO
B3aMMOJICHCTBOBATh U paboTaTh B
KOJIJICKTHBE U KOMaHJIE

FOTOBHOCTBH K CAMOPa3BUTHIO,
CaMOCTOSTEIBHOCTH U CAMOOIIPENAETIEHUIO
-OBJIaJICHUE HaBBIKaMH y4eOHO-
MCCIIEI0BATENIBCKON, IPOEKTHOW U COLIMATIbHOMN
JIeATCIBHOCTH;

OBnajeHue yHUBEpCcalbHbIMU
KOMMYHUKATUBHBIMH JI€CTBUSIMU:

0) coBMeCTHas JCSITCIBHOCTD:

- IOHUMATh U UCTO0JIb30BATh MPEUMYIIECTBA
KOMaH/IHOW ¥ MHJUBHIyaJIbHON pabOThI;

- IPUHUMATH 1IEJIM COBMECTHOM €S TEbHOCTH,
OpPraHu30BbIBaTh U KOOPJANHHUPOBATH JIECUCTBUSA 110
€€ JOCTHKCHUIO: COCTABIIATH IIJIaH JSHCTBHH,
pacnpeneysaTh  pojid € YYETOM  MHEHUH
YYaCTHUKOB

00Cy»XKIaTh pe3yJIbTaTbl COBMECTHOM pabOTHI;

- KOOPAMHUPOBAThH U BHITIOJIHITH pabOTy B

- YyMETh OIIEpUPOBATH IOHATHUAMM: CIy4YAWHBIA OIBIT U
CIIy4aifHOe COOBITHE, BEPOSATHOCTh CIIYYaiiHOTO COOBITHS;
YMETb BBIYUCIIATH BCPOATHOCTH C  HCIIOJB30BAHUEM
rpaduuecKux METOI0B; IPUMEHSATH POPMYJIBI CTIOKEHUS U
YMHOXEHHUSI BEPOSATHOCTEH, KOMOWHATOpHBIE (aKThl W
(dbopMyIIbI TIpU PENICHUU 33/1a4; OIICHUBATH BEPOSTHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YaillHBIMU
BEJIMYMHAMH,; YMEHHUE MPUBOIUTL IIPUMEPHI MPOSIBICHUSA
3aKOHA OOJIBLIMX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- yMeTh CBOOOJIHO OINEPHUPOBATh MOHSATHSIMHU: CTEIEHb C
LEIbIM II0Ka3aTeJIeM, KOPEHb HATypaJbHOW CTEIEHH,

CTeNEeHb C pallOHAJIbHBIM IIOKa3aTeleM, CTEHEeHb C
JIEVCTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKa3aTelieM,
jJorapupM  4YHCla, CHHYC, KOCHHYC M  TaHTEHC

MIPOU3BOJILHOTO YUCIIA;
- yMeTb CBOOOJIHO OINEpPUPOBATH MOHATHSIMHU: TpaduK




YCIIOBUSIX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

- OCYIIECTBIISATH MO3UTUBHOE CTPATETUYECKOE
TTOBEJICHHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBIISATH
TBOPYECTBO u BOOOpaKEHHUE, OBITE
MHHUIATHBHBIM

OBnaneHne yHUBEPCaIbHBIMU PETYISATUBHBIMU
NIEUCTBUSIMHU:

I') IpUHATHE ce0sl U APYTHX JIFOJCH:

- TPUHUMATh MOTHUBBl U apPTyMEHTHI APYTHUX
Iroaei

IIPU aHAJIM3E PE3YJITATOB JEATEILHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO APYTUX JFOEH
Ha OILIHMOKM;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIUU JPYTOT0 YeJI0OBEKa

¢byHkiun, obpatHas (QyHKIMS, KOMIO3UIMS (DYHKIIHMH,
TMHEWHas (YHKIUWS, KBAJApaTHIHAS (QYHKIHS, CTCTICHHAs
GyHKIMS C LEedbIM IOKa3aTesleM, TPUTOHOMETPUYECKHe
¢byHKIMM, OOpaTHBIE TPUTOHOMETpHUUYECKHe (YyHKLUH,
nokaszaTenbHass M Jorapugmuueckass (yHKLIHUU; YMETb
CTpOUTH rpaduku QyHKUUH, BBIOIHITH IPeoOpa3oBaHus
rpauKoB (PyHKIIHIA;

OK 05. OcymecTBisaTh yCTHYIO U
MMCbMEHHYI0 KOMMYHHKAIIUIO Ha

rocyJJapCTBEHHOM SI3bIKE
Poccuiickoit denepaunn c
y4eTOM ocobeHHocTeH
COLIMAJIBHOTO M KYJIBTYPHOI'O
KOHTEKCTa

B o6nactu scTeTnueckoro BOCIIUTaHUS:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYas
3CTETUKY ObITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTH BOCTIPUHUMATh Pa3InYHbIE BUJIbI
UCKYCCTBa, TPaJAULIUU U TBOPUYECTBO CBOETO U
JPYTUX HApOJOB, OULYIIATh SMOLUOHAIBHOE
BO3JICMICTBUE UCKYCCTBA;

- yOEKEHHOCTh B 3HAYMMOCTH JJISl JINYHOCTU U
o0miecTBa  OTEYECTBEHHOIO U MHPOBOIO
UCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPaIULUI U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIP@KEHUIO B Pa3HBIX BUAAX
HCKYCCTBa, CTPEMJICHUE TIPOSBIIATh KAYECTBA
TBOPYECKOM JINUHOCTH;

OBnageHne yHUBEpCalbHbIMU
KOMMYHHUKaTHUBHBIMU JI€WCTBUSMU:

a) oOmeHue:

- yMEThb  ONEpPUPOBATh  MOHATUSAMHU:  CpPEIHEE
apudmeTnyeckoe, MearuaHa, HauOOJbIIee M HANMEHBIIICE
3HAuYEHUs, pa3Max, AUCIEePCHs, CTAaHAAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yYMEHHE U3BIICKATb,
MHTEPIPETHPOBATh UHPOPMAIUIO, TPEACTABICHHYIO B
TabNMUIax, Ha JuarpamMmax, TpaduKax, OTpPa)KaroIlyro
CBOICTBA peasbHBIX MPOLIECCOB U SBJICHUIA; IPEACTABIATh
nHpOpMANIUIO C TOMONIBI0 TaOJUI] HW JHUarpamm;
UCCIIEeIOBaTh CTATUCTUYECKUE JAHHBIC, B TOM YHCIE C
NPUMEHEHHEM TpapUUECKUX METOJOB W DIIEKTPOHHBIX
CpPEICTB; YMETh OINEPUPOBATH MOHITHSIMH: TOUKA,
npsiMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYI'PAaHHBINA YIoOJ,
CKpEIIMBAIOIINECS  MpsMble,  HapauieIbHOCTh U
MEPIEHAUKYISIPHOCTh TIPSMBIX M IDIOCKOCTEH, Yroi
MEXIy TPSIMBIMHU, YTOJI MEXKIY MPSMOU M TIOCKOCTHIO,
YIroJI MEXIY IUIOCKOCTSMH, PAcCTOSTHHE OT TOYKH JI0
TUIOCKOCTH, PACCTOSIHHE MEXKIY MPSMBIMH, PACCTOSHHE
MEXy TUIOCKOCTSIMHU;

- YMETh WCIIONB30BATh MPHU PEIICHUH 3a7a4 U3YYCHHEIC
GbakThl M TeOopeMbl IUIAHNMETPHH; YMEHHUE OIICHHBATh




- OCYIIECTBIIATH KOMMYHHKAIIUH BO BCEX chepax
KHU3HH;

- pacrio3HaBaTh HeBEepOAIBHBIE CPEICTBA
OOIIeHNS, TOHUMATh 3HAUYECHNE COIUATBHBIX
3HAKOB, PAaCIO3HABATh MPEANOCHUIKH
KOH(IINKTHBIX CUTYaIHi u
KOH(JIUKTBL;

- Pa3BEpHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY
3pEHHSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTBA

cMAT4YaTh

pa3Mepbl 0OBEKTOB OKPY>KAIOLIET0 MUPA

OK 06. TIposiBisTh Ipa’kaaHCKO-

NaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE
MIOBEJICHHUE Ha OCHOBE
TpaJULIMOHHBIX POCCUIMCKHIX

IyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C yYETOM

rapmMoOHHU3alunu

MC)KHAIIMOHAJIBHBIX u
MCIKPCIIMT'HO3HBIX OTHOMCHHﬁ,
IMPUMCHATH CTaHdapPThL

AHTHUKOPPYNIIUOHHOTO IOBCACHHUA

- OCO3HaHHE 00YyYarOIUMHUCS POCCUNCKOMN
Ipa)X/1aHCKOM MIEHTUYHOCTH;

- [IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH
NO3ULIMU JIMYHOCTH HAa OCHOBE JIyXOBHO-
HPaBCTBEHHBIX [ICHHOCTEW HaponoB Poccuiickoi
denepanuy, HUCTOPUYECKUX U  HALMOHAIBHO-
KYJIBTYPHBIX TpaIuInid, GopMUpOBaHHE CUCTEMBI
3HaYMMBbIX II€HHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO MHUPOBO33PEHUS,
NPaBOCO3HAHUS,  HKOJOTMYECKOM  KYyJIbTYpBI,
CHOCOOHOCTM  CTaBUTh UMM U  CTPOUTH
KM3HEHHBbIE IUIaHbl, B uacTu TIpax1aHCKOro
BOCTIMTaHHS:

- OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpPaB U
o0s13aHHOCTEH, yBa)KE€HHE 3aKOHa u
MPaBONOpPsIKA,  -TIPUHATHE  TPAAULMOHHBIX
HallMOHAJIbHBIX, 00111eYeI0BEUECKUX
T'YMaHUCTUYECKHX u JeMOKPAaTUYECKIX
[IEHHOCTEI;

- TOTOBHOCTh  IPOTHUBOCTOATH  WJCOJOTHH
JKCTpEeMH3Ma, HalMOHaiIM3Ma, KceHodoOuu,
JUCKPUMHUHALIMY TI0 COIUAIBHBIM, PEJIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTD B
UHTEpecax Ipa)xJ1IaHCKOIO o01ecTBa,
y4acTBOBATh B caMOyTpaBJICHUH B

- yMeThb ONEpUpOBaTh MOHATHAMHU: MPAMOYTOJbHAS
CUCTEMAa KOOPIMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOpa, CKAJISPHOE NPOU3BEIEHUE, Yol
MEXJIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHUCJIO; HAXOAMTh C MOMOUIbIO H3yUYEHHBIX
(dbopMya KOOpAMHATHI CEpeAMHBI OTpEe3Ka, PacCTOSTHHE
MEX/1y ABYMS TOUKAMH;

-yMeTb BBIOMpATh MOIXOASIIMI H3y4eHHBIH MeTox Jis
pelIeHns 3a/lauy, pacro3HaBaTb MaTeMaTHUeCKue (paKThl
U  MaTeMaTU4YeCKUe MOAEIM B  MNPUPOAHBIX U
OOLIECTBEHHbIX  SIBJICHUSIX, B MCKYCCTBE; YMEHHUE
IPUBOJUTh  NPUMEPBl  MATEMAaTHUECKUX  OTKPBITUH
POCCHIICKOM U MUPOBOM MaTEMATUYECKOW HAYKH.

- YMETb ONEpPUPOBaTh MOHATHAMH: CIy4YalHBIA ONBIT U
ClIy4aifHOE€ COOBITHE, BEPOATHOCTD CIIYYaifHOTO COOBITHS,
YMETb BBIUHCIATH BEPOSTHOCTH C HCIOJB30BaHUEM
rpau4ecKUX METO/I0B; IPUMEHSTH POPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (HAKTBl U
(bopMysbl IPU PELICHUN 3a]1a4; OLCHUBATh BEPOSITHOCTU
peanpHbIX COOBITHH; 3HAKOMCTBO CO  CIy4yailHBIMH
BEJIMYMHAMU; YMEHHUE NPUBOJIUTH NPUMEPHI MPOSABICHUSA
3aKOHa OOJIBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX




o01reo0pa3oBaTeNbHON OpraHU3alMi U JETCKO-
FOHOILIECKUX OpTraHM3alusiX;

- YMEHHME B3aMMOJIEUCTBOBATh C COLIMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHUHU C UX (PYHKLIHUSAMU U
Ha3HAYCHUEM,

- TOTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOMN
JeATEIIbHOCTH; NaTPUOTUYECKOIO BOCIIUTAHHUS :

- ¢(hOPMHUPOBAHHOCTH POCCUUCKOM TPaXKTAHCKOM
WJICHTUYHOCTH, I[ATPUOTU3MA, YBAXECHUSA K
CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH IIE€pPE]
Ponunoii, ropaoctu 3a cBol kpau, cBoro Ponuny,
CBOM f3BIK M KYJIBTYDPY, HPOILLJIOE U HACTOSIIEE
MHOT'OHallMOHAJIBLHOT O Hapoja Poccuu;

- LIECHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOJHOMY
HAcJEeANI0, NaMATHHKAM, TPAJULUSIM HapOIOB
Poccun, nmoctmxkenusam Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- uuelHas  yOeXJAEHHOCTb, TOTOBHOCTb K
CIIY’KE€HHUIO u 3aIIUTE Oreuectna,
OTBETCTBEHHOCTh 3a €ro cyan0y; OCBOCHHBIC
O0y4JalOIIUMUCA MEXIPEIMETHbIE TMOHATUS H

YHUBEpCAJIbHBIC y4eOHbIe JIEUCTBUSA
(perynaTuBHbIE, [I03HABATEIILHEIE,
KOMMYHUKaTHBHBIE);

- CIHOCOOHOCTH WX  HCIIOIb30BaHUS B
IIO3HABATEJIIBHOM M COLMAJIBHOW  IIPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEJIbHOMY TUTAHUPOBAHUIO
U OCYIIECTBIECHUIO YYEOHOM JeATEeTHbHOCTH,
OpraHu3alui  y4eOHOrO COTPYAHHUYECTBA C
MeJaroruyeCKuMu paboTHUKAMHU u
CBEpCTHHKaMHU, K YYacTHIO B TIOCTPOCHUHU
WHIVWBHUIyaJIbHOW 00pa30BaTEeIbHON TPACKTOPHH,
- OBJIaJICHUE HaBBIKAMM y4eOHo-
HCCIIEIOBATENIBCKOM, MPOEKTHON M COIMAJIbHOM
JICSITCIIbHOCTH




OK 07 ConelicTBOBaTH
COXPaHEHUIO OKpY’Karolen
cpesl, pecypcocOepekeHuIo,
MPUMEHSITh 3HaHUS 00 U3MEHEHUHU
KIIUMaTa, TIPUHIIATIBI
OEpEKITUBOTO MIPOU3BO/ICTRA,
3¢(heKTHBHO  IEHCTBOBATH B

IIpei’»BbI‘IaI‘/'IHBIX CUTyalusax

- HE NPUHUMATh JAECUCTBHA, NPUHOCAILIUE BpPEN
OKpYKalolleu cpee;

- yMeTh TPOTHO3MPOBATH HEOIArONPHUATHBIC
3KOJIOTUYECKHE MOCIEACTBUS TPEATPUHUMAEMBIX
JEeHCTBUM, IPEJOTBPALLATD UX;

- PaCIIMPHUTH OTIBIT JEATEIBHOCTH SKOJIOTHYECKOU
HaIpPaBJIEHHOCTH;

- pa3pabaThiBaTh IUIaH pEIICHUs NPOOJIEMBI C
Y4E€TOM aHajlM3a HMMEIOLIMXCS MaTepUalbHbIX U
HEMaTepHUaJIbHBIX PECYPCOB;

- OCYUIECTBJIATH II€JICHAIIPABJICHHbBIN IOUCK
nepeHoca CpeacTB M CHOCOOOB JEHCTBUS B
po(heCCHOHAIBHYIO CPEY;

- YMETb [IEPEHOCHUTH 3HAHUS B I03HABATENBHYIO U
NPaKTUIECKYIO 00JIACTH KHU3HEIEATSILHOCTH;

- IpeaaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C
HO3ULUHU HOBU3HBI, OpPUTMHAJILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JaBaTh OIIEHKY HOBBIM CUTyallHsiIM, BHOCHUTH
KOPDPEKTUBBI B  JESATEIBHOCTb,  OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM

YMEThb ONEPUPOBATH MOHATUAMU: (PYHKLHUS, HETIPEphIBHAS
GbyHKIMSA, TPOU3BOAHAs, TIEpBOOOpA3Has, ONpeeIeHHbIN
MHTETPajl; yMETh HaXOJUTh MPOU3BOIHBIE HIEMEHTAPHBIX
GyHKUMH,  UCHONb3ys  CIPaBOYHBIE  MaTE€pPHAIIbI;
UCCIIeIOBAaTh B MPOCTEHIIUX choy4yasx (YHKIUH Ha
MOHOTOHHOCTb, HAaXOJIUTb HAWMOOJIBIIME M HAUMEHBIINE
3Ha4eHUs1 (YHKUUH; CTPOUTH I'paMKd MHOTOUICHOB C
UCIOJIb30BaHUEM anmapaTa MaTeMaTHUYECKOIO aHalN3a;
NPUMEHSATh MPOU3BOJHYIO TMPH pPEIIEHUH 3a7a4  Ha
JBWDKEHHE; pellaTh MPaKTUKOOPUEHTHPOBAHHBIE 3a/lauu
Ha HauOonplmIMe ¥ HAWMEHBIIME 3HAYCHHs, Ha
HaXO0XKJCHUE IIyTH, CKOPOCTHU U YCKOPEHHUS;

- yMeThb ONEpHpPOBATh TMOHATHAMHU: JBH)KCHHE B
IIPOCTPAHCTBE, MOJ00HbIE (GUIypbl B IMPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHWE IUIOLIANEH IMOBEPXHOCTEH M
00BEMOB MOAOOHBIX GUTYP MPU PEIICHUU 33]1aY;

- YMETh BBIYUCIISATH T€OMETPUYECKHE BEIMUYMHBI (JJIMHA,
yroia, Ijomaas, o00beM, IUIOIAJb IOBEPXHOCTH),
WCTIOJNB3YS N3yYEeHHBIE (POPMYITBI K METOIBI




1.1. KoauyecTBO 4acoB Ha OCBOEHHME MPOrPaMMBbI AU CHMUILIMHBI:
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 U COJIEP)KAHUE YUYEBHOU JIUCIATLIIMHBI

2.1. O0beM yueOHOI AMCUMIJIMHBI M BH/IbI Y4e0HOI padoThI

Bun yueOHoi padoTbl Oobvem uacoe

YueOHast Harpy3ka o0y4aromuxcs (Bcero)

250

B TOM YHCIJIC:

Harpys3ka oﬁyqammerocﬂ BO B3aUMO/I€liCTBHH C npenoaaBaTejieM (BCCFO)

250

B TOM YHCIJIC:

TCOPECTUYICCKOC O6y‘leHI/IC

194

MPAKTUYCCKHUC 3aHATUA

40

KOHTPOJIbHBIE pabOTHI

l'lpO(l)eCCI/IOHaJ'IbHO-OpI/leHTI/IPOBaHHOC CoICpKaHuE:

IMPAKTUYCCKHUEC 3aHATUA

KOHCYJIbTAllUH.

B TOM YHCJIC:

3allluTa MHAWBUAYAJIbHOI'O IIPOCKTA

KOHCYJIbTalluU 110 HpOMG)KyTO‘-IHOfI aTTeCTallun

16

NMPOMeKYTOUHAsl aTTecTanus B (popme Ik3amena (4 cemectp)

2.2. TemaTuyecKHii IJIAH U coJIep:KaHNe Y4eOHOH AUCHUIIIMHBI

MartemaTHKa

HanmeHoBaHMe pa3/ie/ioB U TeM

Coaepxanue yueOHOro MaTepuania, NpaKTHYeCKHe 3aHATHS

O0Bem
4acoB

Peanuzyembie Moay/iu
PIIB/¢popmupyemsie OK,
MK

1

2

4

Pa3znea 1. [loBTOpeHue Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI.

Cooeporcanue yuedbnozo mamepuana:

16

1,2

Tema 1.1 Ilenn u 3agaun MaTeMaTHKH B
[MOBCETHEBHOM U PO EeCCHOHATBHOMN
eI TeTEHOCTH.

ba3oBble 3HaHMS 10 MaTEMATHKE B HpO(I)eCCHOHaHBHOfI nB
HOBCeHHeBHOﬁ JACATCIIBHOCTH.

M1 M2 M4 M5 M7
OK




Tema 1.2 Yucna u BerauciaeHus. BeipaxkeHus u JleiicTBYSI HAJl IOJIOKUTEIBHBIMHU B OTPUIIATEIBHBIMU 01020304 0506 09
ux peodpasopanus. [IporeHT. 3.4 |MCTAMH, O0OBIKHOBEHHBIC U JCCATHUYHBIC Tpo0u. JleicTBuUs TIK

HaJl CTETICHSIMU, OPMYJIIBI COKPAIIIEHHOTO YMHOKEHUS. 1.1-1.5
[IporieHThI POCThIE U cliokKHbIE. CIOCOObI MX BBIUUCIICHHUS.

Tema 1.3 YpaBHeHMs U HEPABEHCTBA.

CucreMbl ypaBHEHHH. 5-6  |lunelinble, KBagpaTHbIC, IPOOHO-PAIIOHATIBHBIC YPABHCHHUS U 2
HepaBeHCcTBA. CucTeMbl TUHEHHBIX YPAaBHEHH U HEPABEHCTB.
Tema 1.4 OyHkunu u rpaduki. [Monstre Gpynkuuu, cnocoos! 3aganus Gpynkuuu. CBoiicTBa
(dbyHKIHIH: 007aCTh ONpeaeIeHHs, 001aCTh 3HAYCHUS
7-8  |pyHKIIMH, YETHOCTH, HEYETHOCTh, MOHOTOHHOCTD, 2

HKCTPEMYMBI, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, HYJIH
¢yskuuu. [Toctpoenue rpadukoB GyHKIUH.

Tema 1.5 'eomeTpust Ha IIIOCKOCTH.
p 9-10 Buapl mIOCKUX QUTYP U UX TUIOIIAIb. 2

Tema 1.6 BxogHo# KOHTPOJIb
11-12 |Boeruucienus u npeodpa3oBaHus. Y paBHEHUS U HEPABCHCTBA. 2
["eomeTpusi Ha IOCKOCTH. PYHKIIUH U X IpadUKu.

Tema 1.7 Pemenue 3anau 13-14 [3apmaum B Kypce reOMEeTpUH Ha MIO0CKOCTH. 2




HpOCTLIe H CJIOKHBIC IIPOLICHTLI B HpOCI)CCCI/IOHaHBHBIX

Tema 1.8 Pemenue 3anau 15-16 2
3amadax.
Pa3nes 2. OcHOBBI TPHTOHOMETPHH.
Cooepotcanue yueonozo mamepuana: 42 1,2
Tpuronomerpuyeckue PyHKIMH.
Tema 2.1 YucnoBasi OKpy>kHOCTb. Panannas M1 M2 M4 M5 M7
Mepa yTiia. 17-18 [UucnoBast OKpY>KHOCTb, €IMHHYHAS OKPYKHOCTh. Panannas 2 OK
Mepa yria. IIoBopoT TOUKH BOKPYT Hayaja KOOPIUHAT. 01 02 03 04 05 06 09
Tema 2.2 TpUroHOMETPUUECKHMN KPYT. 19-20 BrrunciieHue 3Ha4eHN KOCUHYCa, CUHYCA, TAHT€HCa U 2 [IK
KOTaHI'eHCa C TTIOMOIIBI0 TPUTOHOMETPHUYECKOTO KpyTa. 1.1-15
Tema 2.3 TpuronomeTpueckue QyHKIHK 21-92 OnpenesneHre cuHyca, KOCUHyca, TAHT€HCa U KOTaHTeHea. 5
IPOU3BOJIBHOTO yTJia, YUCIIA. 3HAKU TPUTOHOMETPUUECKHUX (QYHKIUH 110 YeTBEPTIM.
Tema 2.4 3aBUCUMOCTb MEXK]ly CUHYCOM,
KOCHHYCOM, TAHTEHCOM 1 KOTAHTE€HCOM OJIHOTO| 3.4 3aBUCHUMOCTB MEX]y CHHYCOM, KOCHHYCOM, TAHT€HCOM U 2
|1 TOTO e yIIa. KOTaHT€HCOM OJTHOT'O M TOTO XK€ YTJIa.
Tema 2.5 OcHOBHbIE TPUTOHOMETPUYECKHE 25-96 Tpuronomerpuyeckue ToxaecTsa. CHHYC, KOCUHYC U TAHTE€HC 2
TOKJIECTBA. VITIOB a 1 -a.
Tema 2.6 @opMyIbl TpUBEACHUS 2
pMY pHBel 27-28 |®opMyibl NpUBEACHUS.
Tema 2.7 CuHyC, KOCHHYC, TAHTEHC CyMMBI 1 CuHyC, KOCHUHYC, TAHT€HC CyMMBI M PA3HOCTH JIBYX yTJIOB.
Pa3HOCTH JIBYX YIJIOB. 29-30 [[IpeoOpa3oBaHUs MPOCTCHITUX TPUTOHOMETPHUSCKHUX 2
BBIPAJKCHUM.
Tema 2.8 Cutyc, KOCHHYC, TAHI€HC BOKHOTO 31-32 CuHyc, KOCHHYC, TaHT'€HC ABOWHOrO yria. [IpeobpazoBanus 2
yriia POCTENIIMX TPUTOHOMETPUUECKUX BLIPAXKEHHIA.
Tema 2.9 CuHyc, KOCUHYC, TAHT€HC CuHycC, KOCUHYC, TAHT€HC TTOJIOBUHHOTO YTJIa.
TIOJIOBUHHOTO yTJIa. 33-34 [IpeoOpazoBaHus MPOCTEUIITNX TPUTOHOMETPHUCCKUX 2
BBIPAKEHUI.
Tema 2.10 Oynkuuu u ux cpoiictea. CriocoObl O61acTh ONpeeIeHNs] 1 MHOKECTBO 3HAYCHUH (DYHKITHIA.
3aganus QyHKIHNA. 35-36 [Ué€THOCTB M HEYETHOCTD, NEPHOANIHOCTH PpyHKIMH. CrIOCOOBI 2
3aaHus QyHKIHMH.
Tema 2.11 Tpuronomerpudeckue QyHKIIHIH, 37-38 O061acTh ONpeeICHHs] 1 MHOXKECTBO 3HAYCHUI 2

TPUTOHOMETPUYECCKUX QYHKINUNA. YETHOCTh M HEYETHOCTD,




X CBOWCTBA U rpaduKu.

MEPUOTUYHOCTD TPUTOHOMETpUYeCcKUX QpyHKIui. ['paduxu
TPUTOHOMETPUUECKUX (PYHKITHI.

Tema 2.12 IIpeo6pazoBanue rpadukoB

[lapasnenbHblil IepeHoc, cxxaTue U pacTsHKeHHue rpadukos

TPUTOHOMETPUYECKUX (DYHKIIUH. 39-40 puronomerpuueckux ¢pyHkiwmid. [IpeodpasoBanue rpadhukos
TPUTOHOMETPUUYECKUX (YHKLHUH.
Tema 2.13 Pemienue 3amau.
41-42 Onucanue NPOU3BOICTBEHHBIX IIPOLECCOB C TOMOIBIO
rpaduKoB (PyHKITHIA.
Tema 2.14 Pemenne safad 43-44 Vcnonbp30BaHuE CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLIUH B
i po¢eCCHOHANTBHBIX 3aa4ax.
Tema 2.15 ObpatHbie TPUTOHOMETPHHECKHE OOpatHble TpuroHoMmerpudeckue GpyHkuu. Mx cBoiicta u
bymKm. 45-46 rpaduku
Tema 2.16 Tpuronomerpuyeckne ypaBHEHUS Pemienue npocTenmx ypaBHEHUN BU1a cos X=a. Pemennii
BUJIA COS X=a 47-48 YPaBHEHHUI CBOJSIUECS K KBAaIPaTHBIM, OHOPOHBIE
TPUTOHOMETPUUYECKHE YPABHEHUS, YPaBHEHUsSI periaeMble
a3JI0’)KEHUEM Ha MHOXKUTEIIH.
Tema 2.17 Tpuronomerpuieckue ypaBHEeHUs Pemienue npocteiimmx ypaBHeHUI BUaa sin x=a. Pemennit
BHUJIA SIn X=a 49-50 YPaBHEHHI CBOJAIIMECS K KBAAPATHBIM, OTHOPOIHBIE
TPUTOHOMETPUUYECKHUE YPABHEHUS, YPaBHEHUSI pelIacMble
a3J710’KEHUEM Ha MHOXKHUTEIIH.
Tema 2.18 Tpuronomerpuueckue ypaBHEHUs Pemenne npocreimmx ypaBHeHUH Buaa tg x=a. Pemenuit
BHA tg X=a 51-52 YpaBHEHUI CBOJSIIMECS K KBaJIPaTHBIM, OTHOPOHBIE
TPUTOHOMETPUYECKHE YPAaBHEHMSI, YPABHEHUS pelllaeMble
a3J710’KEHUEM HAa MHOMKHUTEIIH.
Tema 2.19 Tpuronomerpuueckue
HEPaBEHCTBA. 53-54 [[Ipocreiimme TPUrOHOMETPUIECKIE HEPABEHCTBA.
Tema 2.20 CuctemMbl TPUTOHOMETPUYECKUX
VpaBHCHUIA. 55-56 |CucTtembl IPOCTENIINX TPUTOHOMETPHUUECKUX YPaBHEHUI.
Tema 2.21 KonTposibHas pa6ota « OCHOBBI 57.58 [Ipeo6pa3oBaHe TPUTOHOMETPUUYECKUX BBIPAKEHUH.

PenieHrie TPUrOHOMETPUUECKHUX YPAaBHEHHUH U HEPABEHCTB.




TPUTOHOMETPUMY.

Paznen 3. Crenenu u kopuu. CteneHHas

Cooepotcanue yueonozo mamepuana: 8 1,2
pynkuus.
Tema 3.1 Alzﬂq)MeTquCKHH KOpeHb 59-60 [TonsiTue apupMeTUUECKOTO KOPHS N-0il CTETICHH U3 2 M1 M2 1(\)4;1 M5 M7
HATypalbHOU CTCIICHH. neiicTBUTENLHOrO yncia. CBOMCTBA KOPHS N-OM CTENEHU.
01 02 0304 05 06 09
Tema 3.2 [IpeoOpa3zoBanue BeIpaKEHUH C . IK
. 61-62 [IIpeoOpa3zoBaHue UPPALIMOHAIBHBIX BBIPAKECHHIHA. 2 1.1-1.5
KOPHSIMH N-O¥ CTETICHHU. A-L
Tema 3.3 CreneHs ¢ palliOHAIBHBIM U
NeHCTBUTEIBHBIM TTOKA3aTENEM. 63-64 [[lonsTHE cTEeneHN C II0O0BIM PAllMOHAIBHBIM I10KA3aTEIEM. 2
Tema 3.4 [IpeoOpa3zoBanue BeIpaXEHUH C .
. [IpeoOpa3zoBaHne BBIpAKEHHIA C PAIlMOHATEHBIM H
pallMOHAIBHBIM U AEHCTBUTEIbHBIM 65-66 . 2
NeCTBUTENIEHBIM MIOKA3aTEJIEM.
MOKa3aTeIeM.
NUTOI'O 1 cemectp 66
Paznen 3. Ctenenu u KopHu. CTeneHHast Cooepocanue yueonozo mamepuana: 12
pynkuus.
Tema 3.5 Crenennas GyHKIMS U €€ CBOICTBA.
1-2  |CrenenHas QyHKIHs, €€ CBOWCTBA U rpaduK. 2
Tema 3.6 B3aumooOpaTHbie QyHKIMH.
P yman 3-4  B3aumooOpaTHble (GYHKIUH. 2
Tema 3.7 UppanuoHanbHble ypaBHEHUS. PaBHOCWJIBHOCTB UPPALIMOHAIIBHBIX YPaBHEHUNH. MeToabl
5-6  |pemieHus UPPAIMOHANILHBIX YpaBHEHUN. Pemennit 2
MppaloOHAIFHBIX YPAaBHEHHH.
Tema 3.8. Pemenne uppanuoHaabHbIX PaBHOCWJIBHOCTE MPPALIMOHAIBHBIX ypaBHEHUN. MeTo b
YPaBHEHUIA. 7-8  |pemieHUs UPPAIMOHANILHBIX yYpaBHEHUH. Pemenunit 2

MPPALMOHAJIBHBIX YPABHEHUN.




Tema 3.9 Pemennie nppaiirnoHaIbHbIX

PaBHOCUIBHOCTH HppauOHAJIbHBIX HCPABCHCTB. MGTOI[BI

HEPaBEHCTB. ) 9-10 |pemenust UppallMOHAIBHBIX HEPABEHCTB. Perennii 2
MpPAMOHAIBLHBIX HEPABEHCTB.
Tema 3.10 KonrponpHas padora «Crenenu u [Ipeobpa3oBaHue BbIPAKEHUH C pallMOHAIBHBIM U
KOPHUY. 11-12 |neiicTBuTENbHBIM TIOKa3aTeaeM. CTeneHHas: PYHKIUS. 2
Pemienue nppalMOHAJIbHBIX YPABHEHU U HEPABEHCTB.
Pa3znea 4. Iloka3aTeinbHasa pyHKumsi.
- Cooepicanue yueonozo mamepuana: 16
Tema 4.1 [lokasarensHas GyHKIUA, €€
. by ’ 13-14 [Tloxa3aTtenpHast pyHKIHS, €€ CBOMHCTBA U TpadUK. 2
CBOMCTBA U TpaduK.
- IIpodeccuoHATHHO OPHEHTHPOBAHHOE CO/IeP:KAHMeE:
Tema 4.2 Perienne npakThko- 15-16 [TpyMeHeHNe TOKA3aTENILHOM QYHKIMYU B PAa3HBIX 001aCTIX 5
opueHTHpoBaHHbIX 3aaa4. (I13 Nel) 3HaHUMU.
Tema 4.3 [lokazaTenbHble ypaBHEHUS. Pemenne nmokasaTenbHBIX YPaBHEHUI METOIOM YpaBHUBAHUS
17-18 [moka3zaresei, METOJIOM BBEJICHHS HOBOW ITEPEMEHHOM, 2
(hYHKITMOHATFHO-TPpapMUECKUM METOJIOM.
Tema 4.4 Perenue nokasareabHbIX PemieHne nokasaTeabHbIX YPaBHEHUN METOIOM YPaBHUBAHUS
yYpPaBHEHHIA. 19-20 |mokazarenei, METOJIOM BBEJICHHS HOBOW MEPEMEHHOM, 2
(YHKIIMOHATBHO-TPAQHUECKUM METOJIOM.
Tema 4.5 Pemenue nokas3atesbHbIX
21-22 |PemieHue MOKa3aTeIIbHBIX HEPABCHCTB. 2
HEpaBEHCTB.
Tema 4.6 Pemienne moka3aTeaIbHbBIX .
. 23-24 |PemieHue nokas3aTesIbHbIX YPaBHEHUIN U HEPABEHCTB. 2
ypaBHEHUI U HEPABEHCTB.
Tema 4.7 Cuctembl OKa3aTeIbHBIX
ypaBHEHHIL.) 25-26 |PemieHue cucteM MOKa3aTeIbHBIX YPaBHEHUH. 2
Tema 4.9 KonrponsHas pabora 97.98 PenieHne mokazaTebHBIX YPaBHEHUI HEPABEHCTB. 5
«ITokazaTenbHas QyHKIUS. [TokaszarenpHast GYHKIHS U €€ TpaduK.
MUTOTI'O 2 cemecTp 28




Pasnea 4. [lokaszaTeabHass pyHKums.

Cooepotcanue yueonozo mamepuana: 2
Tema 4.8 PemieHne cucteM nokasaTeIbHbIX
VpaBHCHUIA. 1-2  |Pemenue cucTeM MOKa3aTENbHBIX YPABHCHUI. 2
Paspnea S. Jlorapudmuyeckas pyHkuus.
o pud (bynku Cooepotcanue yueonozo mamepuana: 6
Tema 5.1 Jlorapudm uncna.
pud 3-4  |Jlorapugm uucna. 2
Tema 5.2 JlorapupmMudeckue TOXKIECTBA. 56 Tlorapudmudeckie ToxaecTBa. Onepans )
morapuMUpOBaHUSI.
Tema 5.3 JlecaTuuHbIil U HATYPATIBHBIN . .
7-8  [lecaTMUHBINA U HATypalbHBIH Jorapudmsl. Yuco e. 2
norapudmsl. Yuco e.
Pazaea S. Jlorapupmuyeckast pyHKums.
o pud (bymu Cooepotcanue yueonozo mamepuana: 22 1,2
Tema 5.4 CpoiicTBa JiorapupMoB. . M1 M2 M4 M5 M7
pug 9-10 [CgoiicTBa norapudmoB. Oneparus gorapuGpMUpOBaHUS. 2 OK
Tema 5.5 [IpeoOpa3zoBanue JorapuGMUIESCKIX . 0102 03 04 0506 09
BbIpasKeHHUL 11-12 lorapudmuueckue Toxxaectsa. CBoiicTBa JorapuMos. 2 IK
' 1.1-15
Tema 5.6 Jlorapudmudeckas GyHKIINS, €€ .
. P by 13-14 Jlorapudmuueckasi GyHKIHUs, €€ CBOWCTBA U TpaduK. 2
CBOMCTBA U TpaduK.
Tema 5.7 Jlorapupmuueckne ypaBHEHUS. [lonsTre norapudgmuueckoro ypasuenus. Onepamus
15.16 [MOTCHUMPOBAHHS. Tpu OCHOBHBIX METO/1a pPEIICHUs 2
ypaBHEHUI: (PYHKIMOHATBHO-TPAPUUECKUNA, METO
NOTEHIIMPOBAHUSI, METO/I BBE/ICHUSI HOBOM IIEpEMEHHOIA.
Tema 5.8 Perenue norapupmuueckux
yYPaBHEHHIA. 17-18 Onepanys NOTeHIUPOBaHUS. TPU OCHOBHBIX METO/1a PEILICHUS 5
ypaBHEHMI: (QyHKIIMOHATBHO-TPaQHUECKU, METOA
MOTEHLMPOBAHHUS, METOJ] BBEJICHHUS] HOBOM NEepEMEHHOM.
Tema 5.9 Pemenue norapudgmMudeckux
19-20 |Pemenue sorapuMUIECKUX HEPABEHCTB. 2

HEPaBEHCTB.




Tema 5.10 Pemenne norapudmuyeckux

. 21-22 |PemieHue JorapupMHUECKUX YpaBHEHUH 1 HEPABEHCTB. 2
YPaBHEHHI U HEPABEHCTB.
Tema 5.11 Cucremsl jorapuMAYECKUX 2324 AJTOPUTM PEIICHUS JOTapu(PMUUECKUX CUCTEM YpPaBHEHIA. )
YPaBHEHUM. PaBHOCHJIBHOCTB JIOTapU(MUUECKIX YPaBHEHUN U HEPABEHCTB
Tema 5.12 Pemienue 3aaau. 25-26 |[Jlorapudmbl B IpUpoOe U TEXHHUKE. 2
Tema 5.13 Pemenue 3a1au 27-98 [Tpumenenue norapudma. J'IorapI/I(?MquCKaﬂ CIUpajb B 2
npupoje. Ee MaTemaTtnyeckue cBONWCTBA.
Tema 5.14 Kontponbhas pabora 29-30 Jlorapudmuueckas pynkuus. Pemenue norapudpmuyeckux 5
«Jlorapupmuyeckast GyHKIUND). ypaBHEHHA 1 HEPaBEHCT.
Pa3nes 6. [Ipoussoanas pyHkuum, ee
P by ’ Cooepotcanue yueonozo mamepuana: 32 1,2
NpUMeHeHHe.
Tema 6.1 [TorsiTHE IPON3BOTHOM. OrnpeesieHre YUCIOBOM MOCIEA0BATEIIBHOCTH U CIIOCOOBI €€ M1 M2 M4 M5 M7
3anaHus. CBOIMCTBA YHCIIOBBIX MOCIIEA0BATENLHOCTEH. OK
OnpeeneHue mpeaesa mocieaoparensaocty. [penen 01 02 03 04 05 06 09
31-32 |pynkuuu B Touke. [Ipupamienue aprymenra. [lpupamienne 2 IIK
¢dbyHKIMU. 3a1a4d, IPUBOASIINE K MTOHITHIO IPOU3BOIHOM. 1.1-15
OmnpeneneHue MPOU3BOIHONW. ANTOPUTM OTHICKAHUS
MPOU3BOTHOM.
Tema 6.2 [IpousBogHas creneHHol Gpynkmuu. | 33-34 opmyna H(dEpeHINPOBANNA CTENICHHOM (yHKIHH, 2
HacTHele cirydau.
Tema 6.3 [pasuna nudpepenunpobanus 35.35 | DOPMYIEI nuddepenuposanus. [IpaBuna 9
CYMMBI ¥ pa3HOCTU (YHKIHUH. Qg epeHIpoBaHus.
Tema 6.4 [TpaBuna nuddepeHmpoBaHus
. Dopmyiel nuddepenposanus. [Ipasuna
[IPOU3BEACHUS U YACTHOTO (PYHKIIHIA. 37-38 2
Qg epeHIpoBaHus.
Tema 6.5 [Ipon3BoAHBIE HEKOTOPBIX [Tpon3BoiHAS TPUTOHOMETPUIECKUX (DYHKITHIA.
DIIEMEHTAPHBIX ()YHKITHIA. 39-40 [[powmsBoaHas mokas3aTebHbIX (yHKIHMI. [Ipon3BoaHAas 2

norapuMuUecKuX (QyHKIHHA.




Tema 6.6 [IponsBoHAs CIIOKHON QYHKIIHUH.

[Tonsatue cnoxHoi GpyHkuun. [IponsBoHas Cl0XKHON

41-42 2

(yHKIUH.

Tema 6.7 BoruucieHnue npou3BoAHbBIX 43-44 Dopmyiel nuddepenpposanus. [Ipasuna 2

CIIOXKHBIX (DYHKIIHH. muddepennrpoBanus. [IponsBoaHas CIOXKHON (YHKITHH.

Tema 6.8 Mexanu4ecKuil CMbICIT 45-46 MexaHUYeCKUH CMBICIT TIPOU3BOHON. MTHOBEHHAsI CKOPOCTh 5

MTPOU3BOJTHOM. B MOMEHT BPEMEHHU, YCKOPEHHE.

Tema 6.9 ['eomeTpuyeckuii CMbICT ['eomeTprUecKHil CMBICT HPOU3BOJHOM. Y TIIOBOU

MTPOU3BOJTHOM. 47-48 |koadduiMeHT KacaTenbHOM K rpaQuKy (QYHKIIMU B TOUKE. 2
YpaBHeHHE KacaTebHOU K rpaduKy (QyHKIHH.

Tema 6.10 MonoTonnocTs pynkuuu. Toukn 49-50 Bo3pacTtanue u yobiBaHue (YHKIIMH, COOTBETCTBUE 3HAKY 2

HKCTpEMyMa. MPOU3BOIHOM. 3a7]a4uM HA MAaKCUMYM ¥ MUHHMYM.

Tema 6.11 HCCHGHOBaHvHe bymKmm € 51-57 VccrnenoBanue (pyHKIMH C TIOMOIIBIO POU3BOAHOMN U 2

[TOMOILBIO MTPOU3BOAHON noctpoeHue rpaduka QyHKINH.

Tema 6.12 Haubosbiiee u HanMeHbIIIee Haxosxienre HanOoIbIIETO M HAMMEHBIIIETO 3HAUYCHUN

3HaueHUs (HyHKIIUU 53-54  |byHKuMH, mocTpoeHUE rpadUKOB MHOTOUWICHOB C 2
MCTIOJIH30BAHUEM allllapaTa MaTEMATUIECKOTO aHAJIM3A.
HaxoxeHre onTuMalbHOTO pe3yiIbTaTa ¢ TOMOIIBIO

Tema 6.13 Pemienue 3a1au. 55-56 AACHIE pesy - 2
MPOM3BOTHON B MPAKTHUECKUX 33aUax.
Haumensiiee n HanbOonbIee 3HaYCHUS (PyHKIIUU B

Tema 6.14 Pemenue 3agau. 57-58 Pymxn 2
MPAKTUYECKHUX 3aavax.
MexaHUYeCKH CMBICI IPOU3BOIHON B MTPAKTUYECKHUX

Tema 6.15 Pemenue 3anau 59-60 p a p 2
3amadax.

Tema 6.16 KontpospHas pabora 60-62 dopmyiiel 1 npaBuia Auddepenurposanus. Vccnenosanue 5

«IIponsBoaHast HyHKIIH. (YHKIIMU C TIOMOIIBIO TTPOU3BOTHOM.

Pasnen 7. IlepBooOpasnas pyHkuuu, ee
Cooepotcanue yueonozo mamepuana: 10 1,2

NpuMeHeHue.




Tema 7.1. [lepBooOpasnas ¢pynkuuu. [IpaBuna

[Tonstre unterpupoBanus. [leppoodpasnas mis GyHKIUM.

M1 M2 M4 M5 M7

HaXO0KIEHUS EPBOOOPA3HBIX. 63-64 [Tabnuia hopmyI 11 HAXOXKACHUS IEPBOOOPA3HOI [Ist 2 OK
nanHo ¢yHkiuu. [IpaBuia BEIYHCICHHUS TIEPBOOOPA3HOM. 01 02 03 04 05 06 09
S . N IK
Tema 7.2 [1nomans KpUBOIMHEHHON KpuBosuHeiinas tpanenus. [Liomans KpuBOIMHERHOMN 11-15
Tpanenuu. @opmyna Hetorona-JIeibumma. 65-66 |rpanernuu. ['eoMeTprueckuii CMBICT OMPeIEeICHHOTO 2 -
unTerpana. @opmyna Hetotona-JleiiOnuna.
Tema 7.3 OnpenenieHHbIN U HEONPEIEICHHBIN
MHTETPaJIbL. 67-68 [lonsTHE OIpPEAEICHHOIO U HEONPEIEIEHHOTO HHTErpala. 2
Tema 7.4 Pemenue 3amay 69-70 [eomeTpHUYECKHUIl CMBICT ONPEACICHHOTO HHTETpajia B )KU3HHU. 2
Pemenue 3a1a4 Ha MPUMEHEHHE WHTETpaa i BHIYUCICHUS
Tema 7.5 Pemenue 3anau. 71-72 A p Hrerpata i 2
(U3NIECKUX BETUYMH M TUIOMIAJCH.
Pa3znea 8. IlpsimMble U MJIOCKOCTH B
Cooepiicanue yuednozo mamepuana: 18 1,2
NPOCTPaHCTBeE.
Tema 8.1 OCHOBHBIE OHATHUSA CTEPEOMETPHH. [IpenmeTt ctepeomerpun. Touka, npsamasi, IIOCKOCTb. M1 M2 M4 M5 M7
PacrnionoxeHne NpsMbIX U IUIOCKOCTEH. 73-74 AxcuoMmsl ctepeomeTpuu. [lepecekaromuecs, napaiielbHble U 2 OK
CKPEIIMBAIOIIHAECS MPSIMBIE B TIPOCTpaHCcTBE. [Ipru3HaK 010203 04 05 06 09
CKPEIIMBAIOIINUXCS TPSIMBIX. IK
o . . 1.1-15
Tema 8.2 [TapaiebHOCTD NIPAMON U [TapayuIenbHOCTh IPSIMOM U INIOCKOCTH. YTOI MEKILY IPIMOM
MJIOCKOCTH. YTOJI MEXKIY NMPSIMOU U 75-76 |1 mockocthio. TeTpasap u ero snemenTsl. [lapannenenumnesn u 2
[JIOCKOCTBIO. €ro 3JIEMEHTHI.
Tema 8.3 [lapanieabHOCTD MJIOCKOCTEH. 77.78 [TapannenbHOCTh MIIOCKOCTEN. CedueHue TeTpa’apa u 2
[lapaynenbHOE NPOEKTUPOBAHUE. napajuiesienunesna. 3ajaud Ha HOCTPOESHUE CEUEHUH.
Tema 8.4 [leprneHIMKYIAPHOCTD MPAMBIX, 79-80 Ilepnenaukynsipabie npsimbie. [Ipu3HaK neprneH UKy pHOCTH 2
MIPSIMOM M TNIOCKOCTH. MPSIMOM U TUIOCKOCTH.
Tema 8.5 Ileprien MKy IAPHOCTH ILIOCKOCTEH. 81-82 [lepnenaukyisap u HaknoHHasdA. [lepnenaukynspubie 2

[lepneHqUKyIsp U HAKIOHHAS.

riockocTy. [Ipu3Hak nepneHauKyJIsipHOCTH IIIOCKOCTEH.




TeopeMa O TpEX MEPICHAUKYIIApax. Yron MCKOY

Tema 8.6 Teopema o Tpex neprneHaukyiasipax. | 83-84 2
MJI0CKOCTSIMHU.
Tema 8.7 Pewenne sanas 85-86 AKCHOMBI CTEPEOMETPHH B KHU3HU U MPOPECCUOHATHLHOM 2
cdepe.
Tema 8.8 Pemenue 3anau 87-88 [[IpsiMbIe 1 TUIOCKOCTH B apXUTEKTYPE U CTPOUTEIIBCTBE. 2
NTOI'O 3 cemecTp 88
Pa3znea 8. IIpsimMble U JIOCKOCTH B
Cooepicanue yueonozo mamepuana: 2
MPOCTPAHCTBE.
Tema 8.9 Konrponbnas pabora «IIpsamble u 1.2 PacrosioKeHue MPAMBIX M ILIOCKOCTEN B IIPOCTPAHCTBE. 5
MJIOCKOCTH B IIPOCTPAHCTBEY. Pemenue 3amay.
Pa3zpnen 9. KoopauHaTsl 4 BEKTOpPHI B
Cooeprcanue yueonozo mamepuana: 14 1,2
NMPOCTPAHCTBE
Tema 9.1 JlexapToBBI KOOPAUHATHI B M1 M2 M4 M5 M7
3-4  |JlekapTOBBI KOOPJMHATHI B IPOCTPAHCTBE. 2
MPOCTPAHCTBE. OK
[pocTeiimue 3aqaun B KOOpAHHATaX. PaccTosiHre Mex 01 02 03 04 05 06 09
Tema 9.2 PaccrosiHue MeXay 1BYyMsl TOUKaAMU. 5-6 P A pa Ay 2
IBYMsI TOUKAMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka. IIK
Tema 9.3 BekTopbl B IPOCTPAHCTBE. 7.8 Bexkropsl B ipoctpancTe. CI0KEHUE M BBIYUTAHHE BEKTOPOB. 9 1.1-15
YMHOKEHHE BEKTOpa Ha YHCIIO.
Tema 9.4 KommuianapHbie BEKTOPBI. 9-10 KomMrmanapHbie BEKTOpBI. Pa3noxkeHne BeKTopa Mo TpeM 2
HEKOMIUTAHAPHBIM BEKTOPAM.
Tema 9.5 Yron mexny Bekropamu. CKajisipHOe CKaJIIpHOE MPOU3BEICHHE BEKTOPOB B KOOpAMHATAX. YTOI
[POU3BEICHUE BEKTOPOB. 11-12 mexnmy BEKTOpaMu. YTOJ MEXKIY MPSIMOU U TIOCKOCTBIO, 2
MEX 1y IUIOCKOCTSIMU. Y paBHEHHE IJIOCKOCTH.
Tema 9.6 Pemenue 3anau 13-14 |BekTopHOE MPOCTPAHCTBO B MPO(HEeCCHOHATBHBIX 3a/1auax. 2
15-16 BrrurciieHre pacCTOSHUM U TUIONIAICH Ha TNIOCKOCTH B 2

Tema 9.7 Pemtenne 3amau

npodeccruoHalbHOU cdepe.




Pasnen 10. MHOrOrpaHHMKH M TeJia

Cooepoicanue yueonozo mamepuana: 36 1,2
BpalleHU.
[lonsTrie MHOTOrpaHHuKa. BepuinHa, rpans, pedpo. M1 M2 M4 M5 M7
Tema 10. 1 Bepumnsl, pedpa, rpanu
HOTOIDAHHIKA 17-18 |[Inaronans. CeyeHue. Boimykiiple U HEBBIYKIIbIC 2 OK
P MHOTOIPaHHHKH. 01 02 03 04 05 06 09
Tema 10. 2 [Ipusma, ee cocrapisomue, [Tonsitue mpusmbl. Ee ocHoBanust 1 00KOBbIE rpanu. Beicota [IK
ceuenue. [IpsimMast 1 mpaBUIIbHAS TPU3MBI. 19-20 [mpusmsl [Ipsmas 1 HakiIOHHAs pu3Ma. [IpaBuibHas IpU3Ma. 2 1.1-15
Ceuenue.
Tema 10. 3 [Tapauienenumnen, kyo. CeueHne 21-22 [Tapannenenunesn, CBOMCTBA MPSIMOYTOJIBHOTO 2
Ky0Oa, mapaJenenumneaa napajuienenunena, kyo. Ceuenue Ky0a, mapajuieenumesa.
Tema 10. 4 [Tupamuia, ee cocTaBISIONINE,
[Mupamuna, ee anementsl. Ceuenue nupamusl. [IpaBunbHas
ceyenue. lIpasunbHas nupamuaa. YceueHHas 23-24 2
nupaMua. YceueHHasi mupamMusia.
nupamMuIa
Tema 10. S bokoBas u MoJHAS TOBEPXHOCTD 2596 [Tno1manb OOKOBO ¥ IMOJTHOM MOBEPXHOCTH IMPU3MBI U 2
MTPU3MBI, TUPAMH/TBI MTAPAMHUJIBL.
Tema 10. 6 Cummerpus B KyOe, 27.28 CuMMeTpHsI OTHOCUTEIBHO TOUKH, IPSIMOM, TIJIOCKOCTH. 2
napajuieNienunesie, npusMe, upamue Cummetpusi B KyOe, apajuieenunee, npu3Me, NupaMuse.
29-30 [[Ipumepsl cuMMeETpUid B TPOPECCUOHATIBLHOU cepe.
Tema 10. 7 Pemienue 3agau PUMED P pod (bep
Tema 10.8 IIpaBuibHbIC MHOTOIPAHHHKH, HX 31.3p [IOHATHE IPABUILHOTO MHOIOTPAHHHKA. CaoiicTBa 2
CBOIiCTBa PaBUJIbHBIX MHOTOTPAaHHHUKOB.
Tema 10. 9 [{ununnap, ero cocTaBisOIIKE. 33.34 [HMIMHIP ¥ €ro 3]IEMEHTHI, CeueHHe LMIMHApa. PasepTka )
Ceuenue nuInHApa LMIHH]IA.
Tema 10. 10 Konyc, ero cocrapustomue. 35-36 2
Ceuenue KoHyca Konyc u ero anemenTsl. Ceuenne konyca. Pa3sepTka koHyca.
Tema 10. 11 Yceuennsiii konyc. Ceuenue 37-38 Y ceuennslit koHyc. Ero obpasytomias u Beicota. Ceuenue 2
YCEUEHHOT'0 KOHYyca YCEUEHHOT'0 KOHYCA.
Tema 10. 12 Hlap u cdepa, ux ceueHus. 39-40 [lap u cepa. Bzanmuoe pacronoxxeHne cepsl U OCKOCTH. 2
Ceuenue mapa u chepsl.
Tema 10. 13 [TonsTue 06 06beMe TEIA. 41-4o [Homsitre 06beM Tena. O6beM Kyba i MPSIMOYTOIBHOTO 2

OTHOILIEHHE 00BEMOB ITOJOOHBIX TE

napajesnenuneaa. O6beM MpU3Mbl U HWIMHJPA.




OtHOLIEHHE 00BEMOB HOI[06HLIX TCII.

Tema 10. 14 OOBeMBI MHOTOTPAHHUKOB.

43-44 |O6BveM nupamMusl U KoHyca. O0beM mapa.
OO0beMbl IUITUHAPA U KOHYCA
Tema 10. 15 [1nomaau noBepxHocTen
LHWIHH]Ipa U KoHyca. O0beM mapa, Miomaab 45-46 |[Inomaau MOBEPXHOCTEH TEI.
cepsl
Tema 10. 16 Pemienue 3agau.
MHOrOrpaHHMKY ¥ T€JIa BPALICHHUS. 47-48 |Pemenne 3a1a4. MHOTOIpaHHMKY U TeJIa BPALLICHUS.
Tema 10. 17 Pemenue npakTuko-
49-50 |Pacuetr 0O0bEMa BMECTUMOCTH BEII[ECTB.
opueHTHpoBaHHbIX 3a7a4. (I13 Ne2)
Tema 10. 18 Pemienue npakTuko- KomMOuHanmu reomerpudeckux tei. Tena BpamieHus, miomnaib
opueHTHpoBaHHbIX 3aaa4. (I3 Ne3) 51-52 |nonHOM MOBEpXHOCTH, 0OBEM Tell BpaLlCHUS B
npodeccuoHabHOU cepe.
Tema 10. 19 [ToaroroBka K s5K3aMeHy.
Koncynprarus 53-54 |PaunoHasIbHbIE U UPPALIMOHAIIBHBIE YPABHEHHUS.
Tema 10. 20 [ToaroToBka K s5K3aMeHy.
[Toka3aTenbHble ypaBHEHUS U HepaBeHCTBa. [loka3zarenpHas
Koncynbranus 55-56 . "
byHKIHS, €€ CBOWCTBA U rpaduK.
Tema 10. 21 [loaroroBka K 3K3aMeHy. Tpuronomerpuueckue ypaBHeHH. CUCTEMBbI TUHEHHBIX
Koncynprarms 57-58 |ypaBHeHuii. Penienne npukinagHbixX 3a1a4 ¢ MOMOIBIO
CHUCTEMBI JINHEHBIX YPABHEHHII.
Tema 10. 22 [ToaroToBka K S5K3aMeHy. HepaBeHnctBa. PanioHaiibHbIe, HppallMOHAJIBHBIE,
Koncynpranus 59-60 |moka3aTesnbHBIE U TPUTOHOMETPUYECKUE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUS.
Tema 10. 23 [loaroroBka K 3K3aMeHy. MeTton uHTepBanoB. M300pakeHne Ha KOOPAUHATHON
Koncynbrarst 61-62 |MIOCKOCTH MHOKECTBA PEUICHUN YPABHEHUM U HEPABEHCTB C
IBYMs IEPEMEHHBIMU U UX CUCTEM.
Tema 10. 24 [loaroToBka K 3K3aMeHy. KopHu ypaBHeHUl. PaBHOCUIBHOCTD YpaBHEHUM.
Koncynprarms 63-64 [[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE PUEMBI PEILICHUS

YPaBHEHHH.




Tema 10. 25 [loaroroBka K 3K3aMeHy.

Peuienue cucrem ypaBHeHuil. Mcrionb30BaHue CBOMCTB U

65-66 . . 2
Koncybranus rpaduKkoB QYHKIMIA TS pEIICHUS YpaBHEHUH 1 HEPaBEHCTB.
Tema 10. 26 [loaroroBka K 3K3aMeHy. Knaccuueckoe onpenesieHue BEpOSTHOCTH, CBOMCTBA
Koncynbranus 67-68 |[BeposITHOCTEM, TEOpEMa O CyMME BeposiTHOCTEH. Brruncienue 2
BepositHOCcTe!. [Ipukitanuble 3anayn. [Ipencrainenue
HUTOTI'O 4 cemecTp| 68
HUTOI'O3a 2rona] 250




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

Peanuzarust yueOHONM AUCHUIUIMHBI TpeOyeT Haauuusi y4eOHOro KaOWHETa TEOPETHYECKOTO
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
- KOMIIBIOTCP CTaHIIapTHOﬁ KOMIUICKTAallUH C JIMLCH3WMOHHBIM IPOIPaMMHBIM O6€CH€‘-IGHI/IGM;
- 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 : yue0. qis 001eoopa3oBaT. opranu3anuii : 6a3oBelii 1 yrayomto yposau / [I1LA.
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 : yuel. i o01ieoObpa3zoBat. opranu3anuii : 6a3oBeiii u yriay6uo yposau / [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 - DnextponHsiii yueounk «Marematnka B mikose, XXI Bex».
2. http://fcior.edu.ru - uadopmanmoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MAaTEPHAIIBL.
3. www.school-collection.edu.ru - Equnas xoseximu LundpoBbix 00pa3oBaTeibHbIX PECypcoB
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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 KOHTPOJIAA U

3HAHHUA) 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.
WLTIOCTPUPOBATh UX Ha rpaduKax; CTPOUTH TpadUKyd M3yUYEHHBIX
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 MHUCBMCHHOI'O
OK3aMCHa.

HAaXOJUTh TIPOU3BOIHBIC AIICMEHTAPHBIX (DYHKIMIA; pemaTh 3a1a4n
NPUKJIAJHOTO XapakTepa Ha HaXOXKIEGHHE HAWOOJIbBIIEr0 H
HAMMCHBILET0  3HAYEHHs, HA  BBIYHCICHHE  YIJIOBOTO
Kod(ppUIMEeHTa, KacaTeJbHOW W CKOPOCTH TMPSMOJIUHEHHOTO
JIBHIKCHHSI.

HAaXOJUTh MEPBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH
WHTETpajbl, HAXOAWUTh IUIOMAAX  (GUTYyp, OTPaHMYCHHBIX
JMHUSIMH, PEIIATh 3aJa41 IIPUKJIAJHOTO 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 HEPABEHCTB;, M300pakaTh Ha KOOPIWHATHOU
[UJIOCKOCTH PEIIEHUS YpPaBHEHHI, HEPABEHCTB U CHUCTEM C JABYMS
HEU3BECTHBIMU;

COCTaBJISITh M PEIIaTh YPAaBHEHUS W HEPABEHCTBA, CBSI3BIBAIOIINE

HEU3BECTHBIC BEIWYMHBI 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 YEpPTEKax U MOJIETSAX IPOCTPAHCTBEHHbIE (DOPMBIL;
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 TeOMEeTPUYECKUX BEJIWYMH (IUIMH, YIJIOB, IUIOLIa/eH,
0o0BEMOB);  HUCHOJB30BaTh  INpPU  PELICHUU
CTEPEOMETPUUYECKUX 3a/1a4 IUTAHUMETpUYeckre  (DakThl U
METO/1bl; IPOBOJUTH JOKA3aTEIbHbBIE PACCYXKICHUS B XO€ PEIICHUS
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 QYHKIIMHN B MOel PO eCCHOHATILHON e TEIIbHOCTH.
Llenu 1 3a1a4M N3y4eHUsI MATEMATUKU TIPU OCBOCHUHU MOEH Mpodeccu.

MaremaTrka B HHGOPMALIMOHHBIX TEXHOJIOTHSX.

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

7. OyHKIUH B )KH3HH YeJIOBEKa U B MOEH MPo(PecCHOHATIBLHOM I TETbHOCTH.

8. AureGpa JIOTHKH M JIOTHYECKHE OCHOBBI KOMITBIOTEPA.

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

10. Iloka3arenbHble U TorapudMuyeckre HepaBeHCTBA B MOl MpodecCHOHANBHOM e TeTbHOCTH.
11. TeomeTpuueckue Moien B Moel IpodeccHoHaIbHOM NesITEIPHOCTH.

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. CBsA3b MaTEMATUKHU C IPYTUMHU HayKaMH.

16. [Tpumepsl penieHnss MaTeMaTHIEeCKHX 337129 B Moel Oyayrieid mpodeccun

SouhkwdE



