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Mporpamma yyebHOWM  AWCUMNNUHBLI  pa3paboTaHa B  COOTBETCTBUM C
denepanbHbiM  roCyAapCTBEHHbIM  obpasoBaTenbHbIM  CTAaHOAPTOM  CPegHero
npodpeccnoHanbHoro obpasoBaHus no cneuuanoHocTn 44.02.02 lpenogaBaHve B
HayanbHbIX Kraccax, yTBepXAeHHbiM [lpukasom MwuHnpocseweHns Poccun ot 17
asrycta 2022 r. Ne 742, c y4yeTOM npuMepHon paboyen nporpamMmmbl
obweobpasoBartensHon  AaucumniMHbl  «MaTtematvka» ana  nNpodgeccMoHanbHbIX
obpasoBaTenbHbiXx opraHudaumi (340 4yacoB), pacCMOTPEHHOW Ha 3acefaHuun
Meparormnyeckoro coseta ®IrEOY AMO UPTIO (MpoTtokon Ne 13 oT 29 ceHTabpa 2022
r.). YTBepxaeHHoOW Ha 3acefjaHum CoBeTa MO OUEHKe CcoAepXaHuss W KadecTBa
npuMepHbIX paboymx nporpamm obweobpasoBaTeNbHOrO U CoLManbHO-TyMaHUTapHOro
LMKIOB cpeaHero npodgeccuoHansHoro obpasosanHna (MpoTtokon Ne 14 ot 30 HosGps
2022 r.). MNporpamma pekomeHgoBaHa ana YITIC no cneuyuwanbHoctam 44.00.00 -
O6pasoBaHue 1 negarornvyeckne Hayku.

OpraHusauus-pa3spaboTymnk: rocygqapCTBEHHOE aBTOHOMHOE NpodheccmoHanbHoe
obpasoBaTtenibHoe ydpexgeHue TromeHcKon obnactu «l"onbllWwMaHoOBCKUI
arponegarorm4eckuin Konnemk»

Paspabotunk: KHsasesa O.[., npenogasaTtenb BbICLIEN KBaNMAUKaLNOHHOMN
kateropuun FAMNOY TO «[lonbILMaHOBCKMIA arponeaKonnemx»



AHHOTaUMA nporpamMmmbl
OBJ[1.02 MaTemaTuka

1. HopmaTuBHas 6asa n YMK

Mporpamma y4yeBGHOM  AUCUMNNUHBI  pa3paboTaHa B  COOTBETCTBUM C
defepanbHbIM  rocyaapCTBeHHbIM  obpasoBaTeribHbIM  CTaHOapTOM  cpefHero
npodpeccnoHanbHoro obpasoBaHus no cneuuanbHoctTn 44.02.02 [lNpenogaBaHne B
HavanbHbIX Knaccax, yTBepXaeHHbiM [lpukazom MwuHnpocseelwenna Poccun ot 17
aBrycta 2022 r. Ne 742, c y4yeTOoM npumepHon paboyen nporpaMmmebl
obuweobpasoBaTtenpHonM  aucumniMHbl  «MaTtematvka» ans  nNpodeccrMoHanbHbIX
obpasoBaTenbHblx opraHmsaumn (340 4YacoB), pPacCMOTPEHHOW Ha 3acefaHuu
Meparormnyeckoro coeta ®IroOY AMNO UPIMO (Mpotokon Ne 13 oT 29 ceHTabpsa 2022
r.). YTBepxageHHoW Ha 3acefaHum CoBeTa MO OLEHKe cogepXaHua U KadecTBa
npuMepHbIX pabounx nporpamm obuieobpasoBaTesibHOro U coumanbHO-ryMaHUTapHOro
LMKIOB cpeaHero npodeccuoHanbHoro obpasosanna (Mpotokon Ne 14 ot 30 HoAGpS
2022 r.). Mporpamma pekomeHgoBaHa anda YITIC no cneuyuwanbHoctam 44.00.00 -
O6pasoBaHue 1 negarornyeckne Hayku.
2. lenb 1 3apayum y4e6HON ANCLUUNIIUHDBI

Mporpamma OB.02 MaTemaTvka HanpaBrieHa Ha AOCTMXEHWE chnenyroLmnx
Lenen n 3agav:
- obecnevyeHne cHOPMMPOBAHHOCTN NPEACTaBMEHUA O COLManbHbIX, KYNbTYPHbIX WU
NCTOPUYECKMX (paKkTopax CTaHOBIIEHMS MaTeEMaTUKM;
- obecneyeHne  CHOPMMPOBAHHOCTU  FIOTUYECKOro,  anropuTMUYECKOrO U
MaTeMaTUYeCKOro MbILLMEHNS;
- obecneyeHne cHOPMUPOBAHHOCTM YMEHUN MNPUMEHATb MOMYYEHHbIE 3HAHWA NpuU
peLLeHnn pasnnyHbIX 3a4ay;
- obecneyeHne chHOPMMPOBAHHOCTN MpPeACTaBNeHWA O MaTemMaTuke Kak 4acTu
obLe4yenoBeYeckon KynbTypbl, YHUBEPCANIbHOM SA3blke Hayku, MNO3BONAIOLLEM
OonucbIBaTb M U3yyaTb pearnbHble NPOLECChl U ABMNEHMS.
3. OcHoOBHble pasgenbl AUCUUMIUHBLI U  KOMIMYECTBO YacoB Ha WU3yyeHue
OUNCLUNIIUHBI

KonuyectBo
No OcHOBHbIe pa3aenbl AUCLUNIINHBbI YyacoB Ha
n3y4vyeHue

1 Pasgen 1. [NoBTOpeHUe Kypca MaTteMaTUKM OCHOBHOW LLKOSbI 12

2 Pasgen 2. [Mpsamble 1 NAI0CKOCTU B NPOCTPaHCTBE 10

3 Pasgen 3. KoopanHaTbl U BEKTOPbI 8

4 Pasgen 4. OcHOBbI TPUrOHOMETPUN. TpUroHOMETpU4ECKme 18
dyHKUMK

5 Paspgen 5. KomnnekcHbie Yncna 4

6 Pasgen 6. MpousBogHas dyHKUMU, ee NpUMeHeHue 20

7 Pasgen 7. MHororpaHHuWKM 1 Tena BpaLleHns 22

8 Pasgen 8. MepBoobpasHasn yHKUUKM, ee NpUMeEHeHne 8

9 Pasgen 9. CteneHu n kopHu. CteneHHas yHKUNs 6

10 Pasgen 10. NokasaTenbHasa pyHKUMA 4

11 Pasgen 11. Jlorapudpmel. Jlorapnpmudeckasa oyHKUNS 8

12 Pasgen 12. MHOXecTBa. JnemeHTbl Teopun rpacgos 4

13 Pasgen 13. SFeMeHTbI KOMBUHATOPUKK, CTATUCTUKN N TEOPUN 6
BEPOATHOCTEN

14 Pasgen 14. YpaBHeHWs 1 HEpaBEHCTBA 10
Bcero 140

4. NMeprnoanYHOCTb U (hOPMbI TEKYLLEro KOHTPOSIA NPOMEXYTOYHON aTTecTaum
dopma npomexyTtouHon attectauum no gucumnnuHe OB.02 MartemaTuka
npoBoauTCA B (hopme aK3ameHa BO BTOPOM CEMECTpE.




COLEPXAHUE

. OBLUAA XAPAKTEPUCTUKA NMPOIrPAMMbBI
OBLLUEOBPA3OBATENIbHON AUCLUMIIUHDI

. CTPYKTYPA U COOEPXXAHME OBLEOGPA30OBATEJIbHOU
ANCUUNMIIUHDbI

. YCNOBUS PEAJIU3ALINN OBLLEOBPA3OBATEJIbHOMN
ANCUUNMIIUHDbI

. KOHTPOIJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHWUA
OBLLUEOBPA3OBATENIbHOMN AUCLUUMIIUHDI

10

16

17



1. OBLIAA XAPAKTEPUCTUKA OBLLEOEPA30BATEIbHOW MPOrPAMMbI
YYEBHOW AUCLMNNUHDI
«0b[1.02 MatemaTuka»

1.1. MecTo ANCLUMNNWHDbI B CTPYKTYype npoceccnoHanbLHOMn
obpasoBaTenbHon nporpammbl ClO: O6weobpasoBatenbHas AUCUMNNNHA
«MaTtematunka» saBnsetca obsAszaTtenbHOM 4acTbio 06Leobpa3oBaTenbHOrO UMKNa
obpasoBatenbHon nporpammbl B cootBetctBUM ¢ ®IOC CIMO no cneumanbHOCTU
44.02.02 MNpenogaBaHue B HavarbHbIX Kraccax

1.2. Llenu v nnaHupyemsble pe3yribTaTbl 0CBOEHUA ANCLMUNIIUHDbI:

1.2.1. Uenb agucumnnuHbl

CopepxaHune nporpammbl obuieobpasoBaTtenbHOM ANCUMNNHBI « MaTemaTunka»
HanpaBneHo Ha [OOCTWXKEHMEe pe3ynbTaToB €€ M3Yy4YeHUss B COOTBETCTBUM C
TpeboBaHnamm ®roC COO c yyeToM npodeccnoHanbHon HanpasneHHocTn ProC
Crio.

Ocoboe 3Ha4veHne gucuunnmHa umeet npu dopmupoBaHum n passutum OK 01,
OK 02, OK 03, OK 04, OK 05, OK06, OK07 nnK1.1,MK 1.4, NK 1.7.

1.2.2. NMnaHupyemMble pe3ynbTaTbl OCBOEHUA 06Leobpa3oBaTenbLHOMN
AavcuunnuHbl B cootBeTtcTBUMM ¢ PIroC CIrno



O6wme KomMneTeHLUN

MnaHupyeMmble pe3ynbTaTbl 06yyeHUs

O6wue OucumnnuHapHblie

OK 01 BbibupaTtb cnocobbl peLueHns
33024 npoheccroHanbHoOM AeATENBHOCTU
NPUMEHUTENBHO

K Pa3nMyHbIM KOHTEKCTaM

- FTOTOBHOCTb K TPyZy, OCO3HaH1e LleHHOCTU MacTepcTea, Tpygontobue; [-BnageTe MeToAaMu 4oKasaTeNbCTB, anroputMami peLLeHnst 3aaad; ymeHue hopmynmposaTtb

- TOTOBHOCTb K aKTUBHOW [OEsTeNIbHOCTU  TEXHONOTMYEeCcKon  WonpeaeneHus, akcMombl U TeOpeMbl, MPUMEHSITE UX, MPOBOAUTL AoKa3aTerbHble PACCyKOeH s B
coumanbHow HanpaBreHHOCTH, €nocoGHOCTb VHULMMPOBATb,[xoae pelueHus 3agaud;

NnaHMpoBaTh 1 CaMOCTOSITENbHO BbINOMHATL TaKyH AESATENbHOCTL; - yMeTb onepupoBaTh NOHATUSIMU: CTEMNEHb YMCha, NIorapudm Yncna; ymeHue BbiNosHATL

- UHTEpEeC K pasnuyHbiM chepam NpodeccMoHanbHoM AeATENbHOCTH,  [BblMMCTIEHME 3HAYeHUI U NPeoGpasoBaHs BblpaXXeHUI i CO CTENEHAMU U norapudmamm,
OBnageHve  yHuBepcasibHbiMM  y4ebHbIMM  Mo3HaBaTenbHbIMU[IPeoGpasoBaHns APOBHO-paLMOHANbHBLIX BbIPAXEHWI;

inecTBUAMU: - ymeTb onepupoBaTb NOHATUSMU: pauuoHarnbHble, MppauMoHanbHble, NokasaTenbHble,

a) 6a3oBble nornyeckme 4eNCTBUS: cTeneHHble, norapudmmnyeckme, TPUroHOMETPUYECKME YPaBHEHMS! U HEPABEHCTBA, UX CUCTEMBI;
- CaMOCTOosiTENbHO (hOPMYNMPOBaTL WM aKTyanusmMpoBaTb MNpoGnemy,l- yMeTb onepupoBaTh NOHATUSIMU: DYHKLUUS, HEMpepbIBHAst PyHKUMS, NpoM3BOaHas,
paccmaTpuBaTb €e BCECTOPOHHE; nepBoobpa3sHasi, onpederneHHbI UHTerpan; yMeTb HaxoauTb NPOU3BOAHBIE 3NIEMEHTAPHbIX

- yCTaHaBnuBaTb CYyLECTBEHHbIN MPU3HAK WM OCHOBaHWA  AnsdyHKUMIA, MCNOMb3ysi CMPaBOYHblE MaTepuanbl; UccriegoBaTh B MPOCTENLLMX CyYasx yHKLUK
CpaBHeHWs1, krnaccudmkauum n o6o6LLeHus; Ha MOHOTOHHOCTb, HAX0AUTb HanbornbLUNE N HaUMEHbLUNE 3HaYeHUs1 PYHKUMIA; CTPOUTb

- onpedenaTb Lenu OeaTenbHOCTW, 3agaBaTtb napameTpbl U KpuTepunrpadkm MHOrOYNIEHOB C MCMONb30BaHMEM anmnapata MaTeMaTUYeckoro aHanmsa; npuMeHsTb
MX OOCTWDKEHWS; NPoV3BOAHYH NPUW peLleHun 3aaad Ha ABWKEHNE; pellaTh NpakTMKO-OPMEHTMPOBaHHbIE 3agaum
- BbISIBNSATb 3aKOHOMEPHOCTU M MPOTMBOPEYMS B pacCMaTpyBaeMbIx|Ha HaMbOMbLUME N HAMMEHbLUME 3HAYEHUS], HA HAaXOXAEHWE NyTU, CKOPOCTU U YCKOPEHUS;
SIBNEHUSIX; - yMeTb onepupoBaTh NOHATUSMU: pauuoHanbHas yHKUMS, nokasaTenbHas yHKUMS,

- BHOCWTb KOPPEKTVBbI B AESTENIbHOCTb, OLEHMBATb COOTBETCTBUE[CTENneHHas pyHKUMS, norapudmmudeckas hyHKUMS, TPUroHOMeTpuYeckue yHKLMKU, obpaTHble
pe3ynbTaToB LensiM, OLEHNBATb PUCKU NOCNEACTBUIA AeSTENbHOCTY;  |(DYHKUMM; YMEHWE CTPOUTL rpadimkn M3yYeHHbIX (OyHKLMIA, NCNONb30BaTh rpadivki npu
- pa3BMBaTb KPeaTMBHOE MbIMEHWE MPU  PELUEHUN KU3HEHHbIX[M3YYeHNM NPOLECCOB M 3aBUCUMOCTEN, NPU peLleHnn 3aday 3 Apyrmx y4ebHblX NpeaMeToB U

npobnem 3a0ay 13 pearibHOW XU3HU; BblpaxaTb (hopMynaMu 3aBUCUMOCTU MeXAy BENUYMHaMmu;

6) 6a3oBble UccrnenoBaTenbCckne AeNCTBUS: - yMeTb peluaTb TEKCTOBbIE 3a4a4M pa3HbiX TUMOB (B TOM YKCIE Ha NPOLEHTLI, JONW 1 YacTH, Ha
- BnageTb HaBblkamu Yy4eBHO-MCCNeAoBaTENbCKOM U MPOEKTHOMaBWXeHMe, paboTy, CTOMMOCTb TOBApOB W YCNyT, Hanory, 3agaqun us obnactu ynpaeneHus
INnesTenbHOCTH, HaBblkaMy paspeLLeHust NpoGrem; IMUYHBIMU 1 CEMENHBIMU (PUHAHCaMK); COCTaBIATh BbIPAXEHWS, ypaBHEHWS!, HEPaBEHCTBA U UX

- BbISIBMSATb MPUYUHHO-CNEACTBEHHbIE CBA3M U aKTyanvavpoBaTb/CUCTEMbI MO YCNOBUIO 3aA4a4uu, UCCRENoBaTh NONMyYeHHOe peLLIeHUe 1 OLEeHMBaTL

3apavy, BblABUraTb rMNOTE3Yy ee PeLUEHUsi, HaXOAUTb apryMeHTbl AnsinpaBaonofobHOCTb pe3ynbTaTos;

lnoka3aTenbcTBa CBOWX YTBEPXOEHWN, 3afjaBaTb MapaMeTpbl W[ yMETb ONepUMpoBaTh NOHATUSIMU: cpedHee apudMeTuieckoe, MeavaHa, Havbonbluee u
KpUTEpUn peLLeHus; HanMeHblLee 3HaYeHusl, paamax, AUCNepCusi, CTaHAapTHOE OTKIIOHEHWE YNCIOBOro Habopa;
- aHanu3vpoBaTb MOMyYEHHbIE B XOA4Ee PelleHVsl 3afJayn pesynbTaThbl,lyMeTb U3BnekaTb, MHTepnpeTnpoBaTh UHhopMaLmio, NpeACcTaBNeHHyY0 B Tabnuuax, Ha
KpUTMYecku  oueHMBaTb WX  AOCTOBEPHOCTb,  NPOrHO3VpoOBaThiaMarpaMmax, rpadukax, oTpaxaroLLyo CBOMCTBa pearbHbIX MPOLECCOB U SIBNEHUN;

M3MeHEHVE B HOBbIX YCIIOBUSIX; NpeacTaBnATb MHGOPMALMIO C MOMOLLLI Tabnuy, U auarpaMm; UCCNefoBaTb CTaTUCTUYECKUE
-- YMeTb MNEepeHOCUTb 3HaHUS B MO3HABATESIbHYI W MPaKTUYECKyHjnaHHbIe, B TOM YKCIe C MPUMEHEHUEM rpacdUieCcKMX METOLOB U SIIEKTPOHHBIX CPEACTB;
06nacTu xkn3HeOesTeNnbLHOCTY; - ymeTb onepupoBaTh NMOHATUSIMU: CIy4aliHbIiA OMbIT U Cry4anHoe cobbITUe, BEPOSATHOCTb

- YMETb MHTEerpMpoBaTh 3HaHUSA U3 Pa3HbIX NPeAMETHLIX oGrnacTel; lcryyaiiHoro cobbITHsl; yMEHUE BbIMUCTIATL BEPOSITHOCTb C UCMOSIb30BaHWEM rpadhuyeckmx

- BblABMraTb HOBble uWAew, npefnaraTb OpUrMHanbHble NoAXoAbl WUMETOAO0B; NPUMEHSITb POPMYIIbl CIIOXKEHWS U YMHOXEHWSI BEPOATHOCTEN, KOMOUHATOPHbIE
peLleHus; chakTbl M hOpMYbl NpY PELLEHWN 3aAaY; OLIEHUBATL BEPOSTHOCTM pearnbHbIX COBbITUN;

1 CNOCOGHOCTb MX UCTMONb30BaHWSI B MO3HABATENbHOW U COLMAIbHOMBHAKOMCTBO CO CIyYaliHbiMM BENIMYMHAMU; YMEHWE MPUBOAUTL MPUMEPBI NPOSIBIIEHUS 3aKOHa
NpakTuke GonbLIMX YnCEN B NPUPOLHBIX U OBLLECTBEHHBIX SBNEHUAX;

- yMeTb onepupoBaThb NMOHATUSIMU: TOYKa, NPsiMasi, NOCKOCTb, MPOCTPAHCTBO, ABYrPaHHbINA yron,
CkpeLLmBatoLLmecst NpsiMble, NapannenbHOCTb U NEPNEHANKYNISIPHOCTb NPAMbIX U NIOCKOCTEW,
lyron mexay npsimbIMu1, Yron Mexay npsiMoi U NNOCKOCTbIO, Yron Mexay NioCcKoCTsAMM,
pPacCcTosiHWUE OT TOYKW [0 MAOCKOCTU, PAaCCTOSHUE MEXAY NPsSIMbIMUW, PACCTOSIHUE MeXayY
MNOCKOCTSIMMW; YMEHME UCMONb30BaTh NPY PeLLeHUn 3aaay U3ydYeHHble hakTbl 1 TEOpeMbI
NNaHUMETPUN; YMEHME OLEHMBaTL pa3Mepbl 06 LEKTOB OKpPYKatoLLero M1pa;

- ymMeTb onepupoBaTh NMOHSATUSIMU: MHOTOFPaHHUK, CEYEHWE MHOTOrpaHHUKa, Ky6,
napannenenunen, Npusma, nupamvaa, ourypa u noBepxXHOCTb BPALLEHUS], LMNMHAP, KOHYC,

Lap, cdepa, cedeHns purypbl BpallieHus!, MNOCKOCTb, Kacaroulasaca cdepb!, LMMUHAPA, KOHyca,




nnoLanb NOBEPXHOCTM NpamuAakl, NPU3MbI, KOHyCa, UMNMHAPa, nnowaab cdepbl, 0obem kyba,
NPSIMOYronbHOro Napannenenuneaa, npaMmuabl, MPU3Mbl, LMNMHAPA, KOHYCa, Wapa; yMeHne
n306paxkaTb MHOrOrPaHHWKW 1 MOBEPXHOCTM BPALLEHNS], UX CEYEHUSI OT PYKW, C MOMOLLbIO
HepTEeXHbIX UHCTPYMEHTOB W 3NIEKTPOHHbIX CPEACTB; YMEHME pacrno3HaBaTb CUMMETPUIO B
NPOCTPaHCTBE; YMEHWE pacno3HaBaThb NPaBUIbHbIE MHOMOrPaHHWKK;

- yMeTb onepupoBaTh NOHATUSIMU: ABMXXEHUE B NPOCTPaHCTBE, NoAo6HbIe hurypbl B
NPOCTPaHCTBE; UCMOMb30BaTh OTHOLLEHWE MnoLaaen NoBepxHocTen n 06bemMoB NoJoBHbIX
cbmryp npu pelueHunn 3agav;

- yMEeTb BbIYMCISITE reoMeTpUYeckne BENUUMHbI (anuHa, yron, nnowage, obbem, nnowanb
NOBEPXHOCTH), UCNONb3YSA U3y4eHHbIe hOPMYIIbl U METOAbI;

- yMeTb onepupoBaTh NOHATUSIMU: NPSAMOYrOfbHAasA cUCTEMa KOOpAMHAT, KOOpAWHATbI TOYKK,
BEKTOpP, KOOPAMHATLI BEKTOPA, CKanspHoe Npov3BeaeHne, Yron Mexay Bektopamu, Cymma
BEKTOPOB, NPOM3BEAEHNE BEKTOPA Ha YMCIO; HAX0ANTb C MOMOLLbIO N3YHYEHHBIX (hOpMYyI
KoopAMHaTLI cepeanHbl 0Tpe3ka, PacCTosHVE Mexay ABYMS TOUKaMU;

- ymeTb BbIGNpaTh NOAXOAALLMI NU3YHEHHBIN METOA ANS peLleHns 3a4ayn, pacnosHaBaTb
MaTemaTtnyeckune akTbl M MaTeMaTuyeckme Mogenu B NPUPOAHbLIX U OOLLECTBEHHbIX ABNEHUSIX,
B MCKYCCTBE; YMEHMWE NMPMBOANTL NPUMEPbLI MaTEMaTUYECKUX OTKPbLITUIA POCCUICKON 1 MUPOBOWA
MaTemMaTU4eCcKOn HayKu.

- yMeTb onepupoBaTh NOHATUSIMW: ONpeAeneHve, akcroma, Teopema, crneacTeue, CBOVCTBO,
Npu3Hak, 4oKa3aTenbCTBO, PaBHOCKIIbHBIE (hOPMYSIMPOBKM; YMeHVe hopmynmpoBaTb obpaTHoe
1 NPOTVBOMOOXHOE YTBEPXAEHME, MPUBOANTL NPUMEPbLI U KOHTPNPUMEPDI, UCMONb30BaTh
MeTOoA MaTemMaTUYecKoy UHAYKLMW; NPOBOAUTL AOKasaTernbHble PacCy)aeHUs Npu peLueHnm
3324, OLeHNBaTh NOrMYECKyo NPaBUNbHOCTb PACCYyXAEHUI;

- yMmeTb onepupoBaTb MOHATUAMU: MHOXECTBO, MOAMHOXECTBO, OrNepaunmn Hag MHOXeCTBaMu;
YMEHVe UCronb3oBaTb TEOPETUKO-MHOXECTBEHHDBIN annapat 415 OnncaHus peasbHbIX
NPOLIECCOB M SIBNEHWI NpK peLleHun 3a4ady, B TOM Ynche U3 Apyrux y4ebHbIX npeameTos;

- ymeTb onepupoBatb NOHATMAMM: rpad, CBA3HLIN rpad, AepeBo, LMK, rpad Ha NoCKOCTw;
yMeHve 3ajaBaTb M OnuncbiBaTh rpadbl pa3nmMyHbiMU cnocobamu; ncnonb3oBaTth rpadbl npu
peLLeHnn 3agav;

- ymeTb cBOOOAHO OMNeprpoBaTh MOHATUSIMU: COYETaHNE, NepecTaHOBKa, YNCIIO COYETaHNN,
4CrO NepecTaHoBOK; 6BMHOM HblOTOHA; YMEHMe NPUMEHSTb KOMOUHaTOPHbIE PaKTbI 1
paccyXaeHnsa Ans pelueHus 3agad;

-ymMeTb onepupoBaTh NMOHATUAMU: HAaTyparnbHOE Y1CHIO0, Liefloe YNCMOo, OCTaToK No MOAYrHo,
paLoHanbHOe YNCIOo, MppaLMOHanbHOe YMCIO, MHOXECTBA HaTypanbHbIX, LEenbIX,
paLMOHanbHbIX, AeACTBUTENBHBIX YNCEN; YMEeHNe UCNonb3oBaTb NPU3HaK1M A4enMMOoCTH,
HanmeHbLUW obLMIn AennTenb N HarMeHbLUee obLee KpaTHoe, anroputm EBknvaa npu
peLueHn 3agaY; 3HaKoMCTBO € Pa3fNMYHbIMU MNO3ULIMOHHBIMM CUCTEMaMW CHUCTIEHNS;

- ymeTb cBOGOAHO OMeprpoBaTh NMOHATUAMU: CTENEHb C LieNbiM Nokas3aTenem, KopeHb
HaTypanbHOW CTeneHu, CTeneHb C pauMoHarnbHbIM Nnoka3aTenem, CTeneHb C AeNCTBUTENbHbIM
(BeLLecTBEHHbBIM) NOKa3aTeneMm, norapudm Yncna, CMHYC, KOCUHYC 1 TaHTeHC NPON3BOIIbHOIO
4mcna;

- ymeTb onepunpoBaTb NOHATMSAMU: TOXAECTBO, TOXAECTBEHHOE Npeobpa3oBaHne, ypaBHEHWE,
HepaBeHCTBO, CUCTEMA ypaBHEHWIN 1 HEPABEHCTB, PABHOCUITbHOCTb YPaBHEHWI, HEPaBEHCTB U
cucTem, paunoHanbHble, MppauvoHarbHble, Moka3aTenbHble, CTeNeHHbIe, norapugmmnyeckue,
[TPUroHOMeTpUYECKNE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHUE peLlaTb YpaBHEHWS,
HepaBeHCTBa U CUCTEMbI C MOMOLLIbIO Pa3fMYHbIX MPUEMOB; pellaTb YpaBHEHWS, HEPaBEeHCTBa U
cMCTEMbI C NapaMeTpoM; MPUMEHSATb YpaBHEHUs!, HEpPaBEHCTBA, UX CUCTEMbI AMNS PeLLeHns
MaTemaTuyecKkMx 3agad 1 3agad M3 pasnuyHblx obnacTen Hayku 1 pearnbHON XU3HW;

-ymeTb cBO6OAHO onepupoBaThk NOHATUAMM: rPadvK PYHKLUMK, obpaTHas PyHKLMS, KOMNO3NLUS




dOYHKLUMIA, NMMHENHaA PyHKUMSA, KBagpaTU4Has yHKUMS, cTeneHHas yHKUMS ¢ LensiM
nokasartenem, TPUroHoMeTpuyeckne yHKLMKN, obpaTHbIe TPUroHoMeTpudeckne yHKLN,
nokasaTenbHas u norapmmmnyeckas MyHKUUN; YMEHNE CTPOUTL rpacmkv pyHKLUMIA, BBINOMHATL
Npeobpa3oBaHns rpadmkoB OYHKLNI;

YMEHVe Ucronb3oBaThb rpadomkn PyHKLMIA ANS M3y4YeHUs NpoLieccoB 1 3aBUCMMOCTEN Npun
peLleHnn 3aaad U3 Apyrux y4ebHbIx NpeaMETOB U U3 pearnbHOW XW3HW; BblpaxaTb (hopmynamu
3aBMICUMOCTY MeXay BEMMUYMHaMK;

yMeHve cBOGOAHO OnepupoBaTh MOHATUAMU: YETHOCTb (PYHKLIMW, NEPUOANYHOCTb OYHKLIMN,
OrpaHNYeHHOCTb (PYHKLIMM, MOHOTOHHOCTb (DYHKLMKM, SKCTPEMYM (DYHKLMK, Hanbonbluee 1
HanMeHbLLee 3HaYeHNs PyHKLMM Ha NPOMEXYTKe; YMEHNe NPOBOAUTL MccrieaoBaHne yHKLNK;
YMEHVe UCMonb3oBaTh CBOMCTBA U rpadpukv pyHKUMIN ANSA peLleHns ypaBHEHUA, HEPABEHCTB 1
3agadv ¢ napameTpamu; n3obpaxarb Ha KOOPAMHATHOW NOCKOCTUN MHOXECTBA PeLLEHWIA
ypaBHEHWI, HEPaBEHCTB U UX CUCTEM;

- ymeTb cBOGOAHO OnepupoBaTh NMOHATUAMM: NOceAoBaTeNbHOCTbL, apudmeTnyeckas
nporpeccus, reomeTpudeckasi nporpeccusi, 6eckoHe4Ho ybbiBatoLLas reomeTpuyeckas
nporpeccusi; ymeHue 3agaBaTb NOCNEA0BaTeNIbHOCTH, B TOM YUCHIE C MOMOLLIbIO PEKYPPEHTHbIX
cbopmyn;

- ymeTb onepunpoBaTtb NOHATUAMM: HENPEPbLIBHOCTb MYHKLMKU, aCUMNTOTbI rpadmka yHKLMK,
nNepBasi n BTOpas NpousBoHas yHKUUM, reoMeTpnyecknin u onsnyeckuin CMbICI NPOM3BOAHOMN,
nepBoobpasHas, onpefeneHHbIi MHTerpan; yMeHne HaxoamTb acuMNTOThI rpadmka OyHKLMK;
YMEHWE BblYMCISATb NPOU3BOAHBbIE CyMMbI, MPON3BEAEHUS, YACTHOIO 1 KOMMO3WLUMM PYHKLMR,
HaxoaWTb ypaBHEHWE KacaTenbHOW K rpadouky dyHKLWK;

YMEHVe NCromnb3oBaTh NPOU3BOAHYIO ANA UCCNEAoBaHNs PYHKUMIA, ANS HAaXOXAeHUs
HannyyLero pelweHns B NpYKNagHbIX, B TOM YMCME COLManbHO-9KOHOMUYECKMX U PU3NYECKNX
3agayax, Anst onpeaeneHns CKopoCcTU N YCKOPEHUS; HaXOANUTb MnoLaamn n obbembl duryp ¢
MOMOLLbIO MHTerpana; NPMBOANTL NMPUMEPbI MaTeEMaTUHECKOro MOAENUPOBaHNS C MOMOLLIbIO
MM dhepeHumanbHbIX ypaBHEHU;

- yMeTb onepupoBaTb NOHATUSMU: KOMMIIEKCHOE YNCMO, COMPSHKEHHbIE KOMMIEKCHbIE YMCna,
MOAYIb U apryMeHT KOMMIEKCHOro Yncna, hopma 3anmcm KOMMNeKCHbIX Ynucen
(reomeTpuyeckas, TpUroHoMeTpuyeckas n anrebpanyeckas); ymeTb NPOU3BOAUTL
apvdmeTryeckme 4EeNCTBUS C KOMMNIEKCHBIMU YACTaMu; MPUBOANUTL NPUMEPbI UCMOMNb30BaHNA
KOMMNMEKCHbIX Yncen;

- ymeTb cBOOOAHO ONeprpoBaTh MOHATUSMU: CPeAHee apudMeTMieckoe, MeanaHa,
Hanbonbluee n HavMeHbLLee 3HavYeHusi, pa3max, AMCNepCus, CTaHAapTHOe OTKITOHEHWe ANnsg
ONMcaHnst YNCNOBBIX AaHHBIX; YMEHWE UccrnefoBaTh CTaTUCTUYECKME AaHHbIE, B TOM Yucne ¢
NpUMeHeHnem rpadr4ecknx METOA0B U SNEKTPOHHBIX CPEACTB; rpadnyeckv nccneosatb
coBMeCTHbIE HabnoAEeHVSA C MOMOLLbIO AnarpamMmm paccenmBaHust U IMHEVIHON perpeccuu;

- yMeTb HaxoAMTb BEPOSTHOCTU CODBbLITUI C MCMONb3oBaHNeM rpadu4eckux METOLOB;
NPUMEHSITb ANs pelleHns 3agayd opMyribl CITIOXKEHNS U YMHOXEHWS BEPOATHOCTEN, hopmyny
nonHon BeposTHOCTU, hopmyny BepHynnu, kKombrHaTopHbIe dakTbl 1 PopMyrbl; OLeHMBaTL
BEPOSITHOCTW pearnbHbIX COObITUI; YMEHWE OnepupoBaTh NMOHATUAMM: CryYanHas BennymHa,
pacnpeperneHne BepOATHOCTEN, MaTeMaTUYeckoe OXuaaHve, onucnepeus n ctaHaapTHoe
OTKNOHEeHWe cryyaiHON BENMYUHbI, (PYHKLMM pacnpeaeneHns U NioTHOCTU PaBHOMEPHOTO,
nokasaTenbHOro ¥ HopMarnbHOro pacrnpeaeneHnin; yMeHve NCnonb3oBaTh CBOMNCTBA M3YYeHHbIX
pacnpeerneHuii NS pelueHns 3agad; 3HaKOMCTBO C MOHATUSMU: 3aKOH B0MbLUNX Yucen,
MeToAbl BbIGOPOYHbIX MCCNIEA0BAHNIA; YMEHWE NPMBOAUTL NPUMEPbI NPOSBIEHNS 3aKoHa
GonbLUMX YMcen B NPUPOAHBIX 1 OBLLECTBEHHbIX SIBMEHUSX;

- ymeTb cBOOOAHO OMeprpoBaTh MOHATUSIMU: TOYKA, NPAMas, MIOCKOCTb, MPOCTPAHCTBO,
oTpe3ok, Nyy, NNOCKWIA yron, ABYrPaHHbIN Yrof, TPeXrpaHHbIv Yror, nepecekaloLmecs,




NapannenbHble Y CKpeLLyBaloLwmnecs npsiMble, napannensHOCTb U NepneHanKynspHOCTb
NPSAMBIX U MNOCKOCTEW, Yron Mexay NpsMbIMU, Yron Mexay NpsiMON U NMOCKOCTbIO, Yron Mexay
NNOCKOCTAIMM; yMEHME MCNOMb30BaTh NPY peLleHun 3aaad n3ydeHHble akTbl U TeopeMbl
NnaHMMEeTpUKM; yMEHWE OLEHNBaTbL pa3Mepbl 0OLEKTOB B OKPYXatoLLeM MUpe; YMEHUe
onepupoBaTtb NOHATUAMWU: MHOFOTPaHHKK, CE4EHME MHOTOrpPaHHMKa, NPaBUbHbLIA MHOTOrPaHHWK,
npu3ama, nupamuaa, urypa 1 NoBepxXHOCTb BpaLleHus, LMNUHAP, KOHyC, Wwap, cdepa,
pa3BepTka MOBEPXHOCTW, CEYEHNS KOHYCa M UMNuHApa, napanmnernbHbie OCY U OCHOBaHWIO,
CeueHue Lwapa, NNocKoCTb, Kacarwascs cepbl, UMMMHAPA, KOHYCa; YMeHe CTPOUTb CeYeHne
MHOrorpaHHuka, n3obpaxaTb MHOrOrpaHHUKM, OUrypbl 1 MOBEPXHOCTU BPAaLLEHMUS, UX CEYEHUS, B
[TOM Yncre C NOMOLLBIO ANEKTPOHHbBIX CPeACTB; YMEHWE NPUMEHSITb CBOMCTBA reOMEeTPUYECKMX
cburyp, camocToaTensHo hopMynmMpoBaTh onpeaeneHns ndydaembix uryp, BbiaABUraTe
rMnoTesbl O CBOMCTBAX U NpM3HaKax reomeTpuyeckmx puryp, 060CHOBbBIBATb UK ONpPOBEpPraTh
MX; yMeHWe NpoBoAWTb Knaccudukaumio uryp no pasnuyHbIM Npu3HakaMm, BbINOMHATh
HeobxoanMble 4ONOSHUTENbHbIE NOCTPOEHUS;

- yMeTb CBOGOAHO OnepupoBaTb MOHATUAMU: Nowaab durypbl, 06bem durypbl, BenM4mHa
yrna, pacctosiHMe OT TOYKM A0 NIIOCKOCTW, PAacCTOSIHUE MeXAY MPSiMbIMU, PACCTOSIHUE MEXAyY
NnockocTsiMK, NnoLaab cdepbl, Nrowanbs NOBEPXHOCTY NpaMuabl, NPU3Mbl, KOHYCa,
uunuHapa, oobem Kyba, NpsAMOYronbHOro Napannenenvneaa, npaMmuabl, NpU3Mbl, LUNUHApPa,
KOHyca, Wwapa; yMeH1e HaxoAuTb OTHOLLEHNE 06BbeMOB NOA06HbIX uryp;

- ymeTb cBOOOAHO ONEepMpoBaTh MOHATUSIMU: ABUXKEHWE, NapanmenbHbl NEPEHOC, CUMMETPUS
Ha NMOCKOCTM 1 B NMPOCTPaHCTBE, MOBOPOT, NpeobpasoBaHne nogobusi, noaobHble durypel;
yMeHWe pacnosHaBaTb paBHble U NoAobHbIe Urypbl, B TOM YMCre B NpMpoae, UCKYCCTBE,
apxuTEKTYpe; yMEHNE NCMONb30BaTb FTEOMETPUYECKUE OTHOLLIEHUS, HAXOAMTb reoMeTpuYeckne
BenWYMHbI (AnvHa, yron, nnowage, o6bem) Npu pelleHnn 3agad u3 Apyrux y4ebHbix npeaMeToB
M 13 pearnbHOM XWU3HU;

- ymeTb cBOOOAHO ONeprpoBaTh MNOHATUSIMU: NPSIMOYTONbHAas CUCTEMA KOOPAMHAT, BEKTOP,
KOOpAMHAThLI TOYKKM, KOOPAUHATLI BEKTOPA, CYMMa BEKTOPOB, NMPOM3BeaeHMEe BEKTOPa Ha YnCHo,
pasnoxeHue BekTopa no 6asucy, ckanspHoe Npov3BeaeHne, BEKTOPHOE Npou3BeaeHne, yron
MeXxay BeKTopamu; yMeHWE UCMOoNb30BaTb BEKTOPHbBIN 1 KOOPAWHATHBIA METOA ANS PeLUeHUs]
reoMeTpryeckux 3agad 1 3agad apyrmx y4ebHbix npeamMeToB; ONepupoBaTh NOHATUAMU:
MaTpuua 2x2 n 3x3, onpegenutens MaTpuLbl, FEOMETPUYECKUIA CMbICIT ONPEAENUTENS;

- ymeTb MogenvpoBaTh pearnbHble CUTYaLMn Ha S3blke MaTEMAaTUKW; COCTaBMSATh BbIpaXXeHWs,
YPaBHEHWS1, HEPaBEHCTBA U MX CUCTEMbI MO YCMOBUIO 3a4a4u, UCcCnenoBaTh NOCTPOEHHbIE
Mogenu ¢ MCNonb3oBaHMEM annapaTa anredpbl, MHTEPNPETMPOBATb NOSyYEHHbIV pe3ynbTarT;
cTpoUTbL MaTemMaTuyeckne Mogenm ¢ NOMOLLBIO FEOMETPUYECKUX MOHATUI U BENWUYMH, pellaTb
CBA3aHHbIE C HUMW NPaKTUYECKUE 3a4aun; COCTaBNATbL BEPOATHOCTHYIO MOAENb 1
MHTEPNPeTMPOBaTL MOMyYEHHbI Pe3ynbTaT; pellaTh NpUKagHble 3agadn cpeacTsamm
MaTemaTU4ecKoro aHanvaa, B TOM Y1Cre CoLmnarnbHO-9KOHOMUYECKOTO U (hn3NYEeCKOro
xapakTepa;

- yMmeHve BbIGNpaTh NOAXOAALLMIA METOA AN PeLUeHNs 3a4ayv; MOHUMaHne 3Ha4YMMOoCTN
MaTemMaTUKu B U3yYEHUW NPUPOAHBIX U OOLLECTBEHHBLIX NPOLECCOB U IBNEHUIA; YMEHME
pacno3HaBaTb NPOSBIIEHVE 3aKOHOB MaTeMaTWK1 B UCKYCCTBE, yMEHVE NPMBOANTL NPUMEPbI
MaTeMaTU4eCKMX OTKPbITUI POCCUINCKON 1 MMPOBOW MaTeMaTU4eCKon Hayku




OK 02 Ncnonb3oBaTb COBPEMEHHbIE
cpencTBa noucka, aHanuaa u
MHTEpNpeTaumMmn nHdopmauuu, n
MHPOPMALIMOHHbIE TEXHOMOTMN ANst
BbINONHEHUS 3aa4 NpodeccroHanbHOM
InesitensHoOCTU

B 06nact LeHHOCTW Hay4HOrO MO3HAHMS:

-cchopMMpoBaHHOCTb MWPOBO33pEHUS, COOTBETCTBYIOLLETO|
COBpEeMEHHOMY YPOBHIO pPa3BUTUS Haykn U OOLLECTBEHHOW NpaKTUKW,
OCHOBaHHOrO Ha [Juanore KynbTyp, CNocOBGCTBYIOLLErO OCO3HAHWIO
cBOEro MecTa B MOMMKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME $3bIKOBOM W 4MTaTENbCKOW KynbTypbl
cpencTBa B3aMMoaencTBrs Mexay NoabMU 1 MO3HAHMS MUPa;

Kaki

- OCO3HaHMWe LEHHOCTW Hay4yHOW [esATEeNbHOCTW, T[OTOBHOCTb
OCYLLEeCTBNATL MPOEKTHYID W UCCreaoBaTenbCKyld  AeATenbHOCTh)
MHOMBUAYanNbHO U B rpynne.

OBnageHune YHUBEpCanbHbIMU y4eOHbIMU no3HaBaTenbHbIMM
InencTensMun:

B) paboTa ¢ uHcpopmaumen:

- BrnageTb HaBblkaMU MOMyYeHUst MHPOPMaLMKU 13 UCTOUHUKOB Pa3HbIX
TUnoe, CaMOCTOSITENIbHO OCYLLECTBNATb NowcK, aHanms,
cMcTemaTusaumio M MHTEpNpeTauuio MHOPMaLMK pasnmyHbIX BUAOB U
cbopm npencTaBneHus;

- co3faBaTb TEKCTbl B pasnuyHbIX popMatax C y4eTOM Ha3HayeHus
MHOpMaLMK 1 LeneBon ayauTopuu, Belbupas onTumansHyo dopmy
npedcTaBneHus u Bu3yanuaauuu;

- OUeHMBaTb [OCTOBEPHOCTb, NErMTUMHOCTb WHdOPMaLuK,
cooTBETCTBME NPABOBLIM Y MOPASIbHO-3TUHECKUM HOpMaM;

- Mcnonb3oBaTh CPeAcTBa WMHAOPMALMOHHBIX U KOMMYHUKALMOHHBIX|
TEXHONOTMA B PELUEHWU  KOTHUTWMBHBIX,  KOMMYHWUKaTUBHbIX U
OpraHn3auMoHHbIX 3afad ¢ cobnogeHveM TpeGoBaHWA 3ProHOMUKM,
TEXHUKM ©e30MacHOCTW, MUIMEHbI, PECYPCOCOepExXeHUs, NpaBoBbIX U
3TUYECKUX HOPM, HOPM MHPOPMALIMOHHON Ge3onacHoCTH;

ee

- ymMeTb onepupoBaTb MOHATUAMW: pauuoHanbHas YHKUMS, rokasaTenbHas yHKUMS,
cTeneHHas dyHKUUs,, norapudmMmyeckast PyHKUUSA, TPUroHoMeTpuyeckme yHKUMK, obpaTHble]
byHKUMK; yMeHWe CTpouTb rpaukn u3ydeHHbIX YHKUMIA, WCnonb3oBaTb rpadukn npu
M3y4YeHnn MpOLECCOB U 3aBUCUMOCTEN, NPU pelleHun 3aay u3 Opyrux y4ebHbIX npegmeToB U
3a4a4 U3 pearnbHOW XU3HW; BblpaxaTb hOpMynamu 3aBUCUMOCTU MeEXOY BENMYMHaMK;

- yMeTb onepvpoBaThb MOHATUMSIMU: TOXOECTBO, TOXAECTBEHHOE NMpeobpasoBaHue, ypaBHEHWE,
HepaBeHCTBO, CUCTEMA YPaBHEHWUI N HEPABEHCTB, PaBHOCUMBLHOCTb YpaBHEHWIN, HEPABEHCTB U
cvcTeM, pauuoHanbHble, MppaunoHarnbHble, NokasaTernbHble, CTeNeHHble, rorapudpmMuyeckue,
ITPUrOHOMETPUYECKME YPaBHEHWUS, HEepaBeHCTBA W CUCTEMbl; YMeTb pellaTb YypaBHEHWs,
HepaBeHCTBa M CUCTEMbI C MOMOLLbIO PasnnyHbIX NPUEMOB; peLuaTb ypaBHEHNS, HepaBeHCTBa U
cvcTeMbl ¢ mapameTpoM; NMPUMEHSITb YpaBHEHWs, HEPABEHCTBA, WX CUCTEMbl Afs peLleHus
MaTemaTUyecKkMx 3agad 1 3agad M3 pasnuyHbiX obnacTen Hayku 1 pearnbHOW XU3HW;

- ymeTb cBOGOAHO OnepupoBaTh MOHATUSIMU: ABWXEHUE, NapannenbHblil NepeHoc, CUMMETPUS
Ha MMockocTM M B NpPOCTpaHCTBE, MOBOPOT, npeobpasoBaHve nogobusi, nogobHble urypbl;
yMeTb pacro3HaBaTb paBHble M MNOAoOHble curypel, B TOM 4ucre B MPUPOAE, MCKYCCTBE,
apxuTekType; yMeTb MCMONb30BaTb FEOMETPUYECKME OTHOLLEHWUS, HAXOAWUTb FEOMETPUYECKME
BenUYMHbI (OnuHa, yron, nnowaib, 06bem) Npu peLleHun 3agad U3 Apyrux y4ebHbix npeameTos
M 13 pearnbHON XXNU3HU

- BnageTb HaBblkaMy Pacro3HaBaHUs W 3aWuUTbl  MHGOPMaLMK,

MHOPMaLMOHHOM 6e30MacHOCTU TIMYHOCTH
OK 03 MnaHupoBath 1 peann3oBbiBate | B 06nacTy yxoBHO-HPABCTBEHHOIO BOCMUTAHUS: - yMeTb onepupoBaTb MOHSATUSMW: PaUMOHasibHbIE, UppaUMOHanbHble, MoKasaTesibHbIe,
coGeTBEHHOE NpodheccuoHarnbsHoe 1 - CPOPMUPOBAHHOCTb  HPaBCTBEHHOTO  CO3HAHUs,  3TMYECKOro[CTEMNeHHbIe, NlorapugmMmyeckme, TPUrOHOMETPUYECKUE YPaBHEHWSI M HEPaBEHCTBA, UX CUCTEMBI;
INMYHOCTHOE pa3BuTye, noBeneHus:; - yMeTb onepupoBaTb MOHATWUSIMU:  MHOTOrPaHHWK, Ce4YeHWe MHOrorpaHHuka,  kyb,

NpeanpyUHYMaTEenbCKyH0 AeATENbLHOCTL B
npodeccuroHansHom cadepe,
cnonb3oBaTh 3HaHWA NO (hMHAHCOBOW
rPamMOTHOCTU B Pa3NMYHbIX XN3HEHHbIX
cuTyaumsx

- CMOCOGHOCTb OLeHMBaTb CUTyauMio U MNPUHUMATb OCO3HAHHbIE)
pelleHnsl, OpPMEHTUPYSICb Ha MOpanbHO-HPaBCTBEHHbIE HOPMbl U
LleHHOCTY;

- 0CO3HaHWe NYHOTo BKMafa B NOCTPOEHNE YCTONYMBOro GyayLuero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOMM POAUTENAM W (Unu) Apyrum
4UneHaM CeMbM, CO3[aHWI0 CEMbW Ha OCHOBE OCO3HAHHOTO MPUHATUS
LLeHHOCTEN CEMENHOWN XM3HWU B COOTBETCTBUM C TPaaULMSMU HAPOAOB
Poccun;

OBnapeHvie yHMBepcanbHbIMW PerynaTUBHLIMU AEACTBUAMM:

a) camoopraHusaums:

- CaMOCTOSITENbHO OCYLLECTBMATb MNO3HaBAaTENbHYI0 AesTeNbHOCTb,
BbIABNSATL NpobnemMbl, CTaBUTb M OPMYNMpoBaTb COOCTBEHHbIE]
3aa4m B 06pasoBaTenbHOM AeSTENIbHOCTU U XXU3HEHHBIX CUTYaLMsIX;

- CaMOCTOSAATENbHO COCTaBMATb MfaH pelleHnss npobnembl ¢ y4yeTom
MMeloLLMXCA pecypcoB, COBCTBEHHbBIX BO3MOXHOCTEW U NPeanoYTEHU;
- faBaTb OLIEHKY HOBbIM CUTYyaLUsaM;

cnocobcTBOBaTL (HOPMUPOBAHMIO U MPOSIBNEHUIO LLUIMPOKOW 3pyAMLMA B

napannenenunen, npusma, nupamuaa, uUrypa M noBEPXHOCTb BPALUEHMS!, LMSIMHAP, KOHYC,
Lap, cpepa, cedeHnsi mrypbl BpaLleHusi, NNOCKOCTb, KacatoLascst cdepbl, LUNMHApPa, KoHyca,
nriowaas NOBEPXHOCTU NUpaMuAbI, NPU3MbI, KOHYCa, LUUNuHApa, nrowaas cdepbl, ob6bem kyba,
NPSIMOYroOfibHOMO Mapannenenuneaa, nupamuasl, NpusMbl, UMIUHAPAE, KOHyca, Liapa; yMeHue
13o6paxaTb MHOTOTPaHHWKU UM MOBEPXHOCTU BPALLEHUSl, UX CEYeHUs OT PyKW, C MOMOLLbIO
UEPTEXKHBIX MHCTPYMEHTOB M 3MEKTPOHHbIX CPefCTB; yMeTb pacno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMETb Pacro3HaBaTh NPaBUsibHLIE MHOMOTPaHHUKY;

- yMeTb OonepupoBaTh MOHATUSIMU: MPSIMOYrofibHasi CUCTEMa KOOPAMHAT, KOOPAUHATHI TOUKW,
BEKTOP, KOOpAMHATLI BEKTOpa, CkansipHoe Npou3BedeHue, Yron Mexay BekTopamu, CyMma
BEKTOPOB, MPOM3BEOEHVE BEKTOPA Ha YMCIO; HAaxO4UTb C MOMOLLLID W3Y4YeHHbIX (opMyJ
KoopAuHaThLI CepeanHbl 0Tpe3ka, PaccTosiHUE MeXay ABYMSi TOUKamu




pasHbix  obnactax  3HaHWK, NOCTOSIHHO cBON
lo6pa3oBaTenbHbIN U KyNbTYPHbIN YPOBEHb;

6) caMOKOHTpOnb:

Mcnonb3oBaTh MNpueMbl pediekcun AOns OLEHKU cuTyauun, Bbibopa
BEpHOrO peLLeHus;

- YMETb OLlEHMBaTb PUCKM U CBOEBPEMEHHO MPUHMMATbL PELLEHUST MO UX]
CHWKEHWIO;

B) aMOLMOHAmNbHbIN
ccbopmMmnpoOBaHHOCTL:!
BHYTPEHHEN MOTMBAaLMMW, BKIIOYAKOLWEN CTPEMIMEHME K [OCTUXKEHMIO
LennM n ycnexy, onTMMU3M, WHULMATUBHOCTb, YMEHWe OeNCTBOBaTb,
Mcxoas M3 CBOMX BO3MOXHOCTEW;

- aMnaTuK, BKIOYaloLWeNn CrnocobHOCTb MOHUMAaTb 3MOLMOHarbHOE
CoCcTOsiHME  ApyruMX,  yu4MTbiBaTb €ro  MpW  OCYLLUECTBIIEHUU
KOMMYHMKaLWKU, CNOCOBHOCTbL K COMYBCTBUMIO U COMEPEXMBAHUIO;

- couManbHbIX HaBbIKOB, BKIOYAKOLWMX CrMOCOOHOCTb BbICTPaMBaTh
OTHOLLEHUSt C OpyrMMK nodbMu, 3ab0TUTbCH, NPOSIBNSATE MHTEpPEC U
paspeluatb KOHPIUKTbI

noBbIWAaTb

NHTENNEKT, npegnonararoLmmn

OK 04 3dhdhekTBHO B3aMMOAENCTBOBaTb
 paGoTaTb B KOMNMEKTVMBE U KOMaHae

rOTOBHOCTb K
camoonpeaeneHuto;
-OBNnajeHne HaBblkamu Yy4ebHO-MccneaoBaTenbCKon,
coLmanbHON AeaTenbHOCTY;

OBnageHve yHuBepcarnbHbIMU KOMMYHUKaTUBHBIMU OEACTBUAMU:
0) coBMeCTHasi 4eATENbHOCTb:

- MNOHMMaTb W  WCMONb30BaTb
MHaMBUAYyanbHon paboThl;

- MpUHUMaTb LEeNM COBMECTHON [eATenbHOCTU, OpraHn3oBbIBaTb U
KoopaAMHMPOBaTbL OENCTBUS MO €e [OOCTMXKEHMIO: COCTaBNSATb MnaH
InencTBuUiA, pacnpefensTe POnM C  Y4ETOM MHEHUA  YYaCTHUKOB
o6GCcyxaaTh pesynbTaTbl COBMECTHON paboThi;

- KOOpPOWHMPOBATb W BbINOMHATL PabOTy B YCMOBUSAX pearbHOro,
BYPTYanbHOro 1 KOMGUHUMPOBAHHOTO B3aNMOAENCTBUS;

- OCYLLLeCTBMNATb MO3UTUBHOE CTpaTErmyeckoe NnoBeAeHNe B PasnmyHbIX
cuTyaumsix, nNposBMATb  TBOPYECTBO U BoobOpaxeHue,  ObiTh)
MHULMATUBHBIM.

OBnageHve yHuBepcanbHbIMW PerynaTMBHbIMU AeACTBUSMUA:

r) npuHATUE cebs 1 apyrnx niopen:

- NpUHUMaTb MOTMBBI W aprymMeHTbl OpYrvx roger npu aHanuse
pesynbTaToB AeATENbHOCTY;

- NpM3HaBaTb CBOE MPaBO M NPaBO APYrMX MOLEN Ha OLLUMOKY;

- pasBMBaTb CNOCOBGHOCTb NOHUMATL MUP C NO3ULMK APYroro YernoBeka

camMmopasBuUTuto, CaMOCTOATENBbHOCTN 7

NMPOEKTHON U
npevmMyllecTsa

KOMaHOHOW U

- ymeTb onepupoBaTb MOHATUAMM: CIyYaWHbIM OMbIT M CriydanHoe CobblTve, BEpPOSATHOCTH)
criyyaiHoro cobbITUS; YMEeTb BbIYUCNATL BEPOSITHOCTE C  WUCMOMb30BaHWEM rpaduveckux
MEeTOAOB; NPUMEHATb (DOPMYMbl CIIOXKEHNS N YMHOXEHWS BEPOSTHOCTEW, KOMOWHATOPHbIE
bakTbl 1 chopMynbl Npu pelleHnn 3afay; OLeHVBaTb BEPOATHOCTU peanbHbIX COObITUN;
3HAaKOMCTBO CO CrlydalHbIMU BEMUYMHaAMKW; YMEHVEe NpUBOAUTL MpPUMEpPbl NPOSIBIEHWS 3aKOHa
OonbLUNX Yncen B NPUPOAHBIX U OOLLECTBEHHbIX ABNEHNSX;

- ymeTb cBoGOAHO oOnepupoBaTb MOHATUSIMU: CTEMEHb C LenbiM MoKasaTerneMm, KOpPeHb|
HaTypanbHOW CTeneHu, cTeneHb C pauMoHanbHbIM rokasaTeneM, cTeneHb C AeACTBUTENbHbIM
(BellecTBEHHbIM) MokasaTenem, rnorapudmM 4Yucna, CUHYC, KOCUHYC M TaHreHC MpPOU3BONLHOIO|
uncna;

- ymeTb CBOGOAHO oOnepupoBaTb MOHATUAMM: rpadvk yHKUMM, obpaTHas dyHKUWS,
KOMNO3MUMA OYHKUMIA, NUHEeNHas YHKUMSA, KBagpaTuyHas (YHKUUS, CTeneHHas yHKuMS cf
LenbiM  nokasateneMm, TPUrOHOMeTpuYeckme yHKUMKW, obpaTHble TPUrOHOMETPUYECKME
dbyHKUMK, nokasdaTenbHas u norapudmuyeckas yHKUMW; yMeTb CTPOUTb rpadukn yHKUMA,
BbINONHATL Npeobpa3oBaHns rpacdukos pyHKUMR;

- ymeTb ucnonb3oBaTb rpadvkM YHKUMA ANA U3yYeHUss MPOLIECCOB W 3aBUCUMMOCTEN Npu
peLleHnn 3aday M3 Apyrux y4ebHbix NPeAMETOB U U3 pearnbHON XU3HW; BblpaxaTb dhopmynamu
3aBMCMOCTN MexXay BenninHamu;

- cBOGOAHO oOMepvpoBaTb MOHATUAMMW: Y4ETHOCTb  (DYHKUMKW, MEPUOAUYHOCTb  hyHKUMK,
OrpaHN4eHHOCTb  YHKLIMM, MOHOTOHHOCTb DYHKLMKM, 3KCTPEMyM YHKUMKU, Hanbornbluee W
HanMmeHblLee 3HavyeHust PyHKLMM Ha NPOMEXYTKe; YMeTb NPOBOAWTL UCCreAoBaHve yHKLUN;

- yMeTb ncrnonb3oBaTb CBONCTBA M rpadovkn OYHKLMIA ONS PELLEHNs YPaBHEHWIN, HEPABEHCTB U
3agady ¢ napameTpamu; u3obpaxaTb Ha KOOPAMHATHOM MIIOCKOCTU MHOXECTBAa peLueHun

ypaBHeHI/IVI, HEepPaBEHCTB U UX CUCTEM




OK 05 OcyLuecTBNSATb YCTHYHO 1
NMUCbMEHHYIO KOMMYHUKALMIO Ha
rocynapctBeHHOM s3blke Poccuiickomn
Pepepaunm c yueTom ocobeHHocTeN
coumanbHOro U KynbTYpPHOIO KOHTEKCTa

B obnactu acTeTM4eckoro BOCNMTaHus:

- 3CTeTUYEeCKoe OTHOLLEHUE K MUY, BKINOYas CTETUKY ObiTa, Hay4yHOro
M TexHW4eckoro TBOpYECTBa, CMopTa, TpyAa W  OOLWECTBEHHbIX
OTHOLLIEHWIA;

- CNOCOBHOCTL BOCMPUHUMATL Pas3nuyHble BUABI UCKYCCTBA, TpaguLmmn
M TBOPYECTBO CBOEro M APYrux Hapodos, OLlyLaTb 3SMOLIMOHArbHOE
BO37eNCTBME UCKYCCTBA;

- ybexaeHHOCTb B 3HAYMMOCTM AN NMYHOCTM U obliecTsal
OTEYECTBEHHOrO U MUPOBOTO MWCKYCCTBA, 3THUYECKUX KyIbTYPHbIX]
TPaavLMIA U HAPOJHOIO TBOPYECTBa;

- TOTOBHOCTb K CaMOBbLIP&XEHWI0 B pasHbiX BMAAX MWCKycCcTBa,
CTpeMneHne NposiBMATL Ka4ecTBa TBOPHECKOW JIMYHOCTMY;

OBnapeHvie yHMBepcanbHbIMM KOMMYHUKATUBHLIMU AENCTBUSIMU:

a) obLieHwue:

- OCYLLIECTBNSATb KOMMYHVKaLMM BO BCEX cdepax Xn3HMK;

- pacnos3HaBaTb HeBepbanbHble cpeacTBa OOLEHUs, MOHWMATH)
3HaueHne  coumanbHbIX  3HAKOB, pacno3HaBaTb  NPEAMnOCHIKM
KOHIPNMKTHBIX CUTYaLIMIA N CMArYaTh KOHMVKTHI;
- PpasBepHyTO W JNIOTMYHO M3naraTe CBOIO
Mcnonb3oBaHNEM A3bIKOBbIX CPEACTB

TOYKY 3peHuna (¢

- yMeTb onepupoBaTb MOHATUAMU: cpefHee apudMeTndeckoe, MeauaHa, Hauwbonbliee W
HavMeHbllee 3HayeHus, pasmax, AUCMEPCUsi, CTaHAapTHOE OTKMOHeHWe 4ucnoBoro Habopa;
yMeHne u3BnekaTb, WHTEpnpeTypoBaTb WHMOPMauMo, NPeAcTaBneHHylo B Tabnuuax, Ha
innarpamMmmax, rpadgukax, OTpaxalollyld CBOWCTBA peasibHbIX MPOLECCOB U  SIBNIEHUN;
npeacTaBnATb MHAOPMALMIO C MOMOLLbIO Tabnuy U Avarpamm; uccrefoBaTb CTaTUCTUYECKUE]
INaHHble, B TOM YnCne C NPUMEHEHNeM rpadv4eckrx MeTOA0B U SNEKTPOHHBIX CPeACTB;

- yMeTb onepupoBaTh MOHSTUSIMU: TOYKa, NPsSIMasi, MIOCKOCTb, MPOCTPAHCTBO, ABYrPaHHbIN yron,
CKpeLLyBatoLMeCs NpsiMble, MapannensHoCTb U NepneHAVKYNSPHOCT NPSMbIX U NIIOCKOCTEN,
yron mexzgy npsMbIMW, Yron Mexgy npsMOM M MIOCKOCTbIO, Yron MexXay MIoCKOCTSIMY,
paccTosiHMe OT TOYKM [0 MNSIOCKOCTW, PacCTOsiHME MexXay NpsMbIMK, PaccTosiHME MeXay)|
MNOCKOCTAMMU;

- yMeTb MCMonb3oBaTb NPU pelleHUn 3agad U3yyeHHble (hakTbl U TEOPeMbl NMaHUMETPUW;
yMeHUWe oLeHMBaTh pa3Mepbl 0GHbEKTOB OKpY»KatoLLEero Mupa

OK 06 MNposBnaTb rpaxxaaHcKo-
NaTproTMYECKYH0 NO3nLMIO,
IneMOoHCTpMpoBaTbL OCO3HAHHOE
noBeaeHne Ha OCHOBE TPaAMLMOHHbIX
06LLevenoBeYecknx LLeHHOCTEN, B TOM
4Mcne ¢ y4yeTom rapMoHusaLmm
MEXHaLMOHaNbHbIX N MEXPENUNMO3HbIX
oTHOLEHWI, NPUMEHSTE CTaHAapTbI
@HTKOPPYNLIMOHHOTO NOoBEAEHNS

- OCO3HaHWe 0by4aLLUMNCS POCCUNCKON MPaXKAaHCKON MOEHTUYHOCTMY;
- LeneHanpaBneHHOe pasBUTWE BHYTPEHHEN MNO3WULUM FIMYHOCTU Ha
lOCHOBE [OyXOBHO-HPaBCTBEHHbIX LiEHHOCTen Hapogos Poccuickon
denepauun, UCTOPUYUECKMX W HALMOHANbHO-KYNMbTYPHbIX Tpaguuum,
dbopmupoBaHue cUCTEMbI 3HAYUMbIX LLeHHOCTHO-CMbICIOBbIX
yCTAHOBOK, aHTMKOPPYMLUMOHHOTO MWPOBO33pPEHMsl, NPaBOCO3HaHUS,
9KONOrM4eckon KynbTypbl, CMOCOOHOCTM CTaBUTb LUENW U CTPOUTH|
PKM3HEHHbIe MnaHbl;

B yacTu rpaxxgaHCcKoro BOCMUTaHUS:

- OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MpaB 1 06513aHHOCTEN, YBaXKEHME|
3akoHa 1 NpaBonopsiaka;

- MPUHSATUE TPagMUMOHHBLIX HaUMOHAIbHbIX,
ryMaHUCTUYECKMX U AEMOKPATUYECKMX LIEHHOCTEN;
- FOTOBHOCTb NPOTMBOCTOSTb MAEONOMNMN 3KCTPEMU3MA, HaLMOHanM3ma,

obLeyenoBeyecknx|

kceHohoOWMM,  AMCKPUMMHAUMM MO COUManbHbIM,  PENUTMO3HbIM,
[pacoBbIM, HaUMOHaNbHLIM NPU3HaKaM;

- TOTOBHOCTb BECTU COBMECTHYI [AeATEeNnbHOCTb B UWHTepecax|
rpaxpaHckoro  obllecTBa, y4yacTBoBaTb B CaMOyMpaBreHWn B
06GLe0bpas3oBaTenLHON opraHusauum " LETCKO-HOHOLLIECKNX]
opraHu3sauusix;

- YMEHWe B3aUMOOEWCTBOBATb C COUManbHbIMU WHCTUTYTaMu B
COOTBETCTBUM C MX PYHKLMSAMU U HAa3HAYEHUEM;

- FOTOBHOCTb K 'yMaHWTapHOW 1 BOMOHTEPCKON AeSTENbHOCTY;
NaTpuMoTUYECKOro BOCNUTAHUS:

- COPMMPOBAHHOCTb  POCCUWCKON  TPaXKOAaHCKOW  WAEHTUYHOCTM,
naTpuoTu3Ma, yBaXeHusi K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTU
nepen PogwHon, ropoocty 3a CBOM Kpaw, cBoto PofauHy, CBoW £3biK U
KynbTypy, NpOLSIoe W HacTosiee MHOroHaLMOoHanbHOro Hapoaa

- ymeTb onepupoBaTb NOHATUAMM: NPAMOYrOfbHAsi CUCTEMa KOOPAMHAT, KOOPAMHATbLI TOYKM,
BEKTOP, KOOPANHATBLI BEKTOPA, CKanspHoe nponssedeHne, yron mexay Bektopamu, cymma
BEKTOPOB, NPOM3BEAEHNE BEKTOPA Ha YMCIO; HAX0ANTb C MOMOLLbIO N3YYEHHBIX (hOpMYI
KOOpAUHAaTLI CepeanHbl OTPe3Ka, PacCTosHME Mexay ABYMS TOYKamu;

-yMeTb BbIGMpaTb NOAXOAALLMIA N3YYeHHbI MeToA ANS peLleHns 3agayum, pacrnosHaBsaTtb
MaTemaTtunyeckune akTbl M MaTeMaTuyeckme Mogenu B NPUPOAHbLIX U OOLLECTBEHHbIX ABNEHUSIX,
B MICKYCCTBE; YMEHMWE NPUBOAUTL MPMMEpPbl MaTeMaTUYeCKUX OTKPbITUI POCCUIACKON N MUPOBOW
MaTeMaTn4Yeckon HayKu.

- ymeTb onepupoBaTb MOHATUAMM: CllyYaWHbIA OMbIT W CryvanHoe CobbiThe, BEpPOATHOCTH
cnyyanHoro cobbITMS; yMeTb BbIYWUCHATb BEPOSATHOCTb C  UCMOMb30BaHMEM rpaduyeckux|
MEeTOAOB; MPUMEHSITb (DOPMYNbl CMOXEHUS W YMHOXEHWS BEepOSITHOCTEN, KOMOWHaTOpHbIE]
cbakTbl M bopMynbl MpW pelleHnn 3afdad; OueHWBaTb BEPOATHOCTU peasibHbIX COObITUIA;
3HaKOMCTBO CO Cry4YalHbIMU BENMMYMHAMK; YMEHWE NPUBOAUTL NPUMEpPbl MPOSBEHNS 3aKoHa
GonbLUMX YMcen B NPUPOAHBIX 1 OBLLECTBEHHBIX SBMEHUAX

Poccuu;




LEHHOCTHOE  OTHOLIEHWE K T[oCyAapCTBEHHbIM  CUMBOMaM,
McCTOpyYeckoMy M MPUPOAHOMY Hacrneauio, namsTHUKaM, Tpaguumsm
HapogoB Poccuun, goctmxkeHnsm Poccun B Hayke, UCKyccTBe, cropTe,
TexHoMnorusax u Tpyae;

naenHasi ybexaeHHOCTb, TFOTOBHOCTb K CHYXEHWIO W 3almTe|
OTeyecTBa, OTBETCTBEHHOCTb 3a €ro cyaboy;

lOCBOEHHbIE obyyarowmmuncs MeXnpeameTHble NoHATUA 7
yHUBepcarnbHble y4ebHble AeACTBUS (PErynsaTUBHbIE, NO3HaBaTeNbHbIE,
KOMMYHWKaTUBHbIE);

- CNOCOBHOCTb MX MCMOJIb30BaHUSI B MO3HABATENbHOM M coLMarnbHOWM
NpakTuke, TOTOBHOCTb K CaMOCTOSITENBbHOMY MM@HWPOBaHWMIO U
ocyLLecTBNEHNIO  y4ebHOM OeATenbHOCTW, OpraHusauum yy4ebHoro
COTpyAHMYecTBa C negarormyeckumm paboTHUKaMy U CBEPCTHUKaMMU, K
y4acTuio B MOCTPOEHUM  WMHAMBMAOYyanbHOW  obpa3oBaTenbHON
TpaekTopuu;

- OBrnajeHve HaBblkaMu y4ebHO-UCCnenoBaTernbCKoi, MPOEKTHON 1
coLmanbHoOM oesTensHOCTU

OK 07 CopevicTBOBaTb COXpaHEHWIO
oKpy>KatoLLelt cpeapl,
pecypcocbepexeHnto, NPUMEHSATL 3HAHUS
06 n3mMeHeHWn knumara, NPUHLMNBI
6epexnmBoro Nnpon3BoacTBa,

5 bekTnBHO AencTBoBaThL B
4pesBblYaiHbIX CUTYaLUsX

- He NPUHMMAaTL AENCTBYUS, NPUHOCSLLME BPEL OKpYKatoLLEeN Cpese;
yMeTb  MPOrHo3vpoBaTb  HebrnaronpusTHble — 3KOSorUyeckue
nocrnencTeus NpeanpUHUMaeMbIx AENCTBUI, NpeaoTBpaLLaTh ux;

- PaCLLUMPUTb OMbIT AEATENIBHOCTU 3KONOTMYECKOI HanpaBNeHHOCTY;

- paspabaTbiBaTb NnaH pelleHust NpobreMbl € y4eToM aHanvsa
MMetoLLMXCS MaTepuarnbHbIX M HeMaTepuarbHbIX PecypcoB;

- OCYLUeCTBNATb LeneHanpaBneHHbIi MOWCK NepeHoca CpedcTB U
cnocoGoB AeiicTBUs B NpodheccroHanbHyto cpeay;

yMeTb NepeHOCUTb 3HaHWs B MO3HABATeNbHY0 W MPaKTUYECKyHo
06nacTu kn3HeAesTENbHOCTY;

- NpeanaraTb HOBble MPOEKTHI, OLEHUBATb MAEW C MO3ULMK HOBU3HBI,
OPUrMHANBHOCTM, MPAKTUYECKOW 3HAYUMOCTH;

[aBaTb OLEHKY HOBbIM CUTyaUMsiM, BHOCUTb KOPPEKTUBbI
[neATenbHOCTb, OLEHMBaTL COOTBETCTBUE PE3YNbTaTOB LENsaM

yMeTb OfnepvpoBaTb MOHATUAMKU: YHKUMS, HenpepbiBHAs YHKUMS, MpOM3BOAHas,
nepeoobpasHas, onpefeneHHbIn WHTerpasn; yMmeTb HaxoAWTb MPOW3BOAHbIE 3NeMeHTapHbIX
(COYHKLMIA, NCNOMb3ys CNpaBoYHblE MaTepuarnbl; UCCNeaoBaTh B NPOCTENLLNX Cryyasx yHKLMMN
Ha MOHOTOHHOCTb, HaxoAuTb HaubonbluMe W HaMMeHbluMe 3HaveHus yHKUMIA; CTPOUTH
rpachmkn MHOrOYSIEHOB C MCMOMNb30BaHWEM annapata mMaremaTU4eckoro aHanvaa; NpUMEeHsITH)
NPOM3BOAHYIO NPU PelleHUn 3aday Ha ABWXKEHUE; pellaTb NpaKTUKO-OPUEHTUPOBaHHbIE 3aaauu
Ha HanbonblUMe 1 HaMMEHbLUME 3HAYEHUS], HA HaxoXaeHVe MyTu, CKOPOCTU N YCKOPEHWS;

yMeTb OnepupoBaTb MOHATUAMU: [ABWXEHWE B MNPOCTPaHCTBE, MOAOOHble uUrypel B
NpOCTpaHCTBE; MCMOMb30BaTb OTHOLLEHWE Mnowaneni noBepxHocTel U 06bemMoB NOoAo6HbLIX
cbvryp npu pelweHnmn 3agav;

- yMeTb BbIMUCNATL reomMeTpuyeckne BenuuuHbl (ANvHa, yron, nnowaab, obbem, nnowaap
NOBEPXHOCTH), UCNONb3YSA U3y4eHHbIe hOPMYIbl U METOAbI

B|

MK 1.1

MpoekTpoBaTh nNpouecc 0byyeHus Ha
ocHoBEe (heaeparnbHbiX rocyAapCTBEHHbIX
lo6pasoBaTenbHbIX CTaHOapToB,
NPUMEPHbIX OCHOBHbLIX 0Bpa3oBaTenbHbIX|
nporpamMm HayanbHoro obLero|
loGpasoBaHus.

MNK 1.4

IAHanuanpoBaTb NpPOLECC W pesynbTaThbl
06yueHust obyyaroLmxcs

nK1.7

BbicTpanBaTb TpaekTopuio
NpodheccroHanbHOro pocta Ha OCHOBe
pe3ynbTaToB aHanusa npolecca
0OyyeHuns U camoaHanusa AeaTenbHOCTH

pacnosHaBaTb 3agady w/wnm npobnemy B MpodeccroHanbHOM u/mnufaktyanbHbI MPOgECCUOHanbHbIN U CouManbHbI KOHTEKCT, B KOTOPOM MpuxoguTcs paboTtaTtb u
coLmanbHOM KOHTEKCTe; aHanmavpoBaTb 3agady W/wunmm npobnemy MpKiTb; OCHOBHblE WCTOYHMKM MHGOPMauuMnM 1 pecypchbl Ans pelleHus 3agad u npobnem B
BblOENATb €€ COCTaBHblE YacTW; ONpeAensATh aTanbl peLeHns 3agaym; [MpodeccMoHanbHOM U/unmu coumanbHOM KOHTEKCTE;

BbISBMATL U 3(PPeKTBHO uckaTb MHMOPMaLMO, HEOOXOAUMYIO ANSA[@nropuTMbl BbIMOIHEHUS paboT B NPOeCcCHOoHanbHOM N CMeXHbIX 06nacTsx; MeToAbl paboThb! B
peleHna 3agadum u/vnu npobnembl; COCTaBMATb NNaH [AENCTBUS;[MPOdEeCCUOHanbHOM U CMEXHbIX cdepax; CTPYKTYpy nraHa ANns pelueHus 3adad; nopspok

onpeaensTb HeOGXOAUMbIE PECcypCbl; peann3oBbIBaTb COCTaBNEHHBLINOLEHKN pe3yrbTaToB peLleHus 3agay NpodeccnoHanbHoN AesTenbLHOCTH

nnaH; HOMEHKNaTypa WH(OPMAaLMOHHBIX  WCTOYHUKOB, MPUMEHSIEMBIX B MPOECCUMOHANbLHO
onpefensaTb  3ajauM  AnNs noucka  MHopMauuuy;  onpefensiTbieaTenbHOCTU; NpUeEMbl CTPYKTYPUPOBAHWUS MHGOpMaLIMK;

HeoOxoAuMble  UCTOYHMKM  MHOpMauWW; NnaHMpoBaTb  npoueccidopmat odOopMIIeHUsi pe3ynbTaToB Moucka MHOpMauWKM, COBPEMEHHblE CpeactBa W
novicka; CTPYKTypupoBaTb MOMy4Yaemyr UH-popMauumio; BblLENSATbCTPOWCTBa MHDOPMATM3aLMM; MOPAZOK UX MPUMEHEHMS U NporpaMMHoe oGecneyeHre

Hanbonee 3Ha4YMMoe B nepeyHe UHopmaLmy; B npodheccroHanbHON AesTENbHOCTU B TOM YMCHE C UCMOSb30BaHMEM LIMAPOBbIX CPEACTB
oLleHMBATL  MPaKTUYECKYD  3HAYMMOCTb  pe3ynbTaToOB  MOMCKA;[CYLLYHOCTb U BMAbI y4eBHbIX 3aAa4, 0606LLEHHEIX CNOCOGOB AEATENBHOCTY;

odhopmMnATb pesynbTaThl noucka, NMPUMEHSITb cpeacTBaNipeeMCTBEHHbIE  00pa3oBaTenbHble MPOrpaMMbl  OOLUKOMBHOMO, HadanbHoro obLuero
MH(OPMALMOHHBIX TEXHOMOTMIA AN pelleHusl npodeccroHanbHbIXOCHOBHOMO 06LLero obpa3oBaHus;

3agav; NyTu OOCTWKEHUs1 o6pasoBaTesibHbIX Pe3ynbTaToBs;

cnonb3oBaTtb COBpeMeHHoe nporpaMMHoe obecneyeHune;obpasoBaTenbHble 3anpockl obLiecTBa 1 rocyaapcTea B obrnactu obyyeHus obyyaroLmxcs

MCnonb3oBaTb pasfinyHble LlI/Iq)pOBble cpeagctea  Anda  pewleHua

7

I'IpOCbeCCIAOHaJ'IbeIX 3agad




cbopmynupoBaTh pasnuyHble Buabl y4ebHbIX 3a4a4 U NPOEKTMPOBaTh U
pelleHne B COOTBETCTBUM C YPOBHEM MO3HABATENBHOMO U JINYHOCTHOTO
pa3BMTUA AeTen Mnaglero Bo3pacTa;

OCYLLECTBNATE  MOHUTOPUHT U aHanu3 COBPEMEHHbBIX MCUXOSOro-|
nefarorMyeckux M MeToAMYECKUX PecypcoB ANst NPodecCMOoHanbHOro
pocTa B obnactu opraHusauum obyyeHusi obyyaroLwmxcs;
NpoeKkTUpOBaTL TPAEKTOPUIO NpodeccHoHanbHOro pocta




2. CTPYKTYPA U COOEPXXAHWUE OBLLUEOBPA3OBATENIbHON AUCLUMIIUHDI

2.1. O6bem y4ye6HOM AUCLMNIUHBLI U BUAbI y4eOHOM paboTbl

Bua yye6HOM paboThbl

O61BbeM B yacax

O6bem obpasoBaTenibHOM NporpamMmbl y4ebHoMn
ONCLMNIINHbI

B Tom uncne 140
[MpodeccmoHanbHO-OpPUEHTUPOBAHHOE coaepXaHne
(cogeprkaHue NpuKnagHoro Moayns)
TeopeTnyeckoe obyyeHne 70

70 (20)
npakTuyeckne 3aHaTus (npodunmsawms)
KOHTPOrbHbIE paboThl 4

camMoCTOATENbHbIE paboThbI

MpomexyTo4yHas aTTecTauus B hopme 3K3aMeHa




2.2. TemaTM4yeckui NnaH u coaepxaHne AUCLUNIIUHbI

HaumeHoBaHue pa3genoB 1 CopepxaHue y4ye6Horo matepuana (ocHoBHoe u npodgeccnoHanbHO-OPUEHTUPOBAHHOE), O6bLem ®dopmupyemble
TeMm nabopaTtopHble 1 NpaKTU4eckne 3aHATUS, NPUKIIagHoON MoayIb (NP HannyYum) YyacoB KOMMNeTeHuun
1 2 3 4

OcHoBHoOe cofepxaHue

Paspen 1. NoBTOpeHMne Kypca MaTeMaTUKM OCHOBHOM LUKONbI

Tema 1.1 CopepxaHue y4ebHoro matepvana

Uenb v 3agayn matematuki npu | BasoBble 3HaHUSI U YMEHWSI MO MaTeMaTUKe B NPOECCUOHANbLHOM 1 B NOBCEAHEBHOW AEATENBHOCTU. 2

OCBOEHWM cneLmansHOCTU

Tema 1.2 CopepxaHue y4ebHoro matepvana

Yucna " BbluMCneHns. | [encTBMA Hag MONOXWTENbHBIMA WM OTpUUATENbHBIMU YucnamMu, OObIKHOBEHHbIMU U OECATUYHBIMU

BuipaxeHus n npeobpasoBaHusa | gpoGsmu. [eidcTBUs co CTeneHs MU, popMyrbl COKPALLEHHOTO YMHOXEHUS. 2

Tema 1.3. MpodeccrmoHanbLHO-OpMEeHTMPOBaHHOE coAepKaHue (coaepXaHue NPUKIagaHoOro Moayns) OK-01, OK-02, OK-03,

"eomeTpust Ha NNOCKOCTH n OK-04, OK-05, OK-06,

pakTnyeckas pa6ora Nei OK-07

Bunabl nnockux uryp n ux nnowagp. 2 MK 1.1
[MpakTnko-opneHTMpPOBaHHbIE 3a4a4uM B Kypce reoMeTpun Ha niockocTu MK 1.4
Pellenve npodunbHbIX 3aaa4 MK 1.7

Tema 1.4 CopgepxaHue y4ebHoro matepvana

MpoLUEeHTHbIE BbIMUCTIEHNSI [MpocTble NpoLeHTbI, pasHble cnocobbl UX BblYMcneHNUsi. CroXHbIE NPOLEHTHI 2

Tema 1.5 MpakTnyeckasn padorta Ne2

YpaBHEHUS 1 HepaBEHCTBA JInHelHble, kBagpaTHble, APOOHO-NMHENHbIE YPAaBHEHNS N HEPaBEHCTBA 2
PelleHne npodunbHbIX 3aga4

Tema 1.6 CopepxaHue y4ebHoro matepvana

Cucrtemsbl YypaBHEHWN 1 | Cnocobbl pelueHns CMCTEM MMHENHbIX ypaBHeHuW. [oHATua: matpuua 2x2 n 3x3, onpepenutens

HepaBeHCTB matpuupbl. Metog Naycca. CucTeMbl HeNUHEHbIX ypaBHeHWN. CUCTEMbl HEPaBEHCTB 2

Paspgen 2. [psimble n NNOCKOCTU B NPOCTPAHCTBE

Tema 2.1. CopepxaHue y4ebHoro matepuana

OcHoBHble noHATMA | MNpeameTr crtepeomeTpun. OCHOBHblIE MOHATUS (TOYKa, nNpsiMas, MNIOCKOCTb, MNPOCTPaHCTBO).

ctepeomeTpun. PacnonoxeHne | OCHOBHblE aKkCMOMbI CTepeoMeTpuu. [lepecekarolmecs, napannenbHble U CKpeLlvBatoLnecs 2

NPSAMbIX U NNIOCKOCTEN npsimble. Npr3Hak 1 CBOWCTBO CKpeLymBaroLwmxcs npsiMbix. OCHOBHbIE MPOCTPAHCTBEHHbIE UTYPHI.

Tema 2.2. CopepxaHue y4ebHoro matepuana

MapannenbHoOCTb npsmblx, | MpakTnuyeckas pa6orta Ne3

npsiMon " nnockoctu, | MapannenbHble npsmas u nnockoctb. OnpepeneHuve. MpusHak. CBolicTBa (C 4OKa3aTeENbCTBOM). OK-01, OK-03, OK-04,

NnocKocTen MapannenbHble nnockoctn. Onpegenenve. MNpuaHak. CBoncTBa (C AoKasaTensCTBOM). TeTpasgp u OK-07
ero snemeHTbl. [Mapannenenvneg u ero snemeHTbl. CBOWCTBA NPOTMBOMOSIOXHbLIX TFPaHen wu 2 K 1.1
AunaroHanen napannenenunega. lNoctpoeHne ceveHnit. Pellenne 3agay. MK 1.4
PelieHne npodunbHbIX 3aga4 K 1.7

Tema 2.3. MNMepneHavkynsipHocTs | CopepxaHue y4ebHoro matepuana

nNpsIMbIX, NPSAMOM U NJSTIOCKOCTH, MpakTnyeckana pabota Ne4

NocKoCcTen MepnenavkynspHele npsimble. [NapannensHble NpsMble, NeEprneHauKynsipHbie K nrockocTu. MpusHak
nepneHanKynsapHoCTM MpsaMon u  nnockocTu. [okasatenbctBo. [lepneHAMKynsap W HakOHHas.
MepnenankynapHble nnockocTu. MNMpuaHak NnepneHanKynapHOCTU NockocTen. [loka3aTenbCTBo.
PaccTosHua B npocTpaHcTBe 2

PelueHve npodwmnbHbIX 3agay




Tema 2.4.
Teopema o Tpex

CopepxaHue y4ebHoro matepuana

nepneHauKynapax Teopema o Tpex nepneHaukynsipax. [okasaTenbCTBO. Yron Mexagy NpsiMOi U MIOCKOCTbO. Yron
Mexay MIoCKOCTAMU

Tema 2.5. MpodeccrmoHanbLHO-OpMEHTMPOBaHHOE coAepKaHue (coaepXaHue NPUKNagHoro Mmoayns)

MapannenbHole, MpakTnyeckasn paborta Ne5

nepneHauKynsipHbIe, Akcuombl cTtepeomeTpum. [lepneHanKynapHOCTbL MPSMOW W MMOCKOCTU, MapannenbHOCTb ABYX

CKpelwinBatrwuwineca npsamblie

NPAMbIX, NePneHANKYNSAPHBIX NAOCKOCTU, NEPNEHANKYNAPHOCTE MOCKOCTEN

PacnonoxeHve npsMbIX U NNOCKocTen B MpocTpaHcTee. [lepneHanKynsapHOCTb M napannensHOCTb
NpsAMbIX U nnockocTen. CkpelumBaroLwyecs npsMbie

PelueHve npodunbHbIX 3agad

Paspnen 3. KoopauHaTbl n BeKTOpblI

Tema 3.1

JekapToBbI KoopAuHaTbl B
npocTpaHcTBe. PaccTtosiHue
mexay AByMSi TOYKaMMU.
KoopauHaTbl cepeaunHbl oTpeska

CopepxaHue y4ebHoro matepuana

[ekapToBbl KOOpAMHaThl B NpocTpaHcTee. NMpocTenwve 3agaym B koopanHaTax. PacctosHne mexay
ABYMS1 TOYKaMu, KOOPAMHATLI CepeanHbl OTpeska

OK-02, OK-03, OK-04
MK 1.1
MK 1.4
MK 1.7

Tema 3.2
BekTopbl B npocTpaHcTBe.
Yron Mexay BEKTOpPaMMU.

CopepxaHue y4ebHoro matepuana

BekTopbl B npoctpaHcTBe. CrioXeHWe W Bbl4MTaHME BEKTOPOB. YMHOXEHWE BeKkTopa Ha 4ucro.
KomnnaHapHble BekTopbl. CkanspHoe npousBedeHne BekTopoB. PasnoxeHue BekTopa no Tpem

CkansipHoe npov3BefeHne | pekomnnaHapHelM BekTopam. KoopauHaTbl BekTopa, CKansipHoe Mpou3BeAeHUE BEKTOPOB B

BEKTOpOB KoopamHaTax, Yron Mexay BeKTopamu, Yron mexay npsaMOM M NNOCKOCTbI, Yronm Mexay
NAOCKOCTAMU. YpaBHEHUE MIIOCKOCTU. [eOMeTpUYECKUI CMbICT onpegenuTtens 2x2

Tema 3.3 MpodreccuoHanbHO-OpueHTUpPOBaHHOEe coAepkaHue (coaepaHue NPUKNagHOro Moaynsi)

MpakTnKo-OpUEHTUPOBAaHHLIE
3agayn Ha KOOpAMHATHON
MIIOCKOCTU

MpakTnyeckas pabota N26

KoopaunHaTtHasi mnockocTb. BblumMcneHne pacctosHun 1 nnowagern Ha nnockoctn. KonnyectBeHHble
pac4yeTbl

PelueHve npodmnbHbIX 3agay

Tema 3.4
PeweHne 3agay. KoopanHatbl n
BEKTOPbI

MpakTnyeckasn paborta Ne7

[JekapToBbl KoopaMHaTbl B NpOCTpaHcTBe. BekTopbl B npocTpaHcTBe. CrnoXeHue W Bbl4WTaHue
BEKTOPOB. YMHOXEHWe BekTopa Ha uucno. KomnnaHapHble BekTopbl. CkansipHoe npou3BefeHue
BEKTOPOB. PasnoxeHne BekTopa MO TPem HeKoMMnaHapHbiM BekTopam. [lpocTeiiluve 3agayuv B
koopauHaTax. KoopanHaTbl BEKTOpa, PaccTosiHUE MexXay TOYKaMu, KOOpAMHATLI cepefuHbl 0Tpeska,
cKansipHoe NpousBefeHe BEKTOPOB B KOOpAUHATAX, Yron Mexay BeKTopamu, yron Mexay npsiMon v
NNOCKOCTbIO, Yron mexay ninocKoCTaMun

Pazpen 4. OcHoBbI TpUroHomeTpun. TpuroHomeTpuveckme PyHKLUN

Tema 4.1

TpuroHomeTpudeckme yHKUMM
NPOW3BONbHOrO  yrma, 4ucna.
PagvaHHas u rpagycHas mepa
yrna

CogepxaHue y4ebHoro maTepumana

PagnaHHasa mepa yrna. [MoBOpPOT TOYKM BOKpPYr Ha4Yana koopguHat. Onpeaenexne CUHYCa, KOCUHYCa,
TaHreHca W KOTaHreHca. 3Haku CUHYyCa, KOCMHYyCa, TaHreHca W KOTaHreHca no 4eTBepTAM.
3aBncumMocTb Mexgy CMHYCOM, KOCMHYCOM, TaHF€HCOM U KOTaHITeHCOM OHOro M TOro Xe yrna

Tema 4.2

OCHOBHbIE TPUrOHOMETPUYECKUE
TOXOEecTBa.

dopMyrnbl NpuBeaeHUS

MpakTn4yeckan pabota Ne8

TpuroHomeTpuyeckme Toxaectsa. CUHYC, KOCMHYC, TAHMEHC U KOTaHreHC yrnoB a u - a. Popmynel
npvBeaeHus

PelweHve npodmnbHbIX 3agay

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK 1.1
MK 1.4
MK 1.7




Tema 4.3

CuHyC, KOCUHYC, TaHTE€HC CyMMBbI
1 pa3HOCTU [ABYX YrroB

CVIHyC 1 KOCUHYC ABOWHOrO yrna.
dopMynbl NOMOBUHHOIO yrna

CopepxaHue y4ebHoro matepuana

MpakTnyeckasn paborta Ne9

Cymma 1 pasHoCTb cuHycoB. CymMa M pasHOCTb KOCUHYCOB. CUHYC U KOCMHYC ABOWHOro yrna.
®opmynbl  nonosuHHOrO yrna. [lpeobpasoBaHns CyMMbl TPUTOHOMETPUYECKUX  (PYHKUMA B
npou3BeaeHne N NPOU3BEAEHNS B CyMMY. BbipaxeHne TpUroHomMmeTpnyecknx oyHKLMIN Yepes TaHreHe
NOMOBMHHOIO aprymeHTa. lNMpeobpa3oBaHns NPOCTENLLNX TPUTOHOMETPUYECKUX BbipaXKeHN

PelueHne npodunbHbIX 3aga4

Tema 4.4
DyHKUUN, nx CBOWCTBA.
Cnocobbl 3agaHnsa dyHKUNA

MpakTnyeckan paborta Ne10

O6nacTb onpefeneHns N MHOXECTBO 3Ha4eHWn (PyHKUMn. YETHOCTb, HEYETHOCTb, NEPUOANYHOCTL
dyHKUMA. Cnocobbl 3agaHnsa yHKUNN

PelueHve npodunbHbIX 3a4ad

Tema 4.5

TpuroHomeTpuyeckme yHKUNMA,
WX CBOMCTBA M rpadounkm
MpeobpaszoBaHue rpacmkos
TPUrOHOMETPUYECKNX PYHKLMIN

MpakTn4yeckasa pabota Ne11

Obnactb onpegeneHnss M MHOXECTBO 3HAYEHWUA TPUTFOHOMETPUYECKUX GYHKUMA. YETHOCTb,
HEYETHOCTb, NEPUOANYHOCTb TPUrOHOMETPUYECKMX DyHKUMIA. CBONCTBA U rpadmkn PyHKLUMIA Y = COS
X,y =sinx, y=1tg X, y = ctg x.

CxaTune n pactaxeHve rpadmkoB TPUrOHOMETPUHECKNX (DYHKLIIA.

MpeobpasoBaHre rpadrKoB TPUrOHOMETPUYECKNX PYHKLNIA

Tema 4.6 MpodeccrmoHanbLHO-OpUEHTMPOBaHHOE coAepKaHue (coaepaHue NPUKIagHoOro Moayns)
Onncanne npousBoacTBeHHbIX | MpakTuyeckasa paboTta Ne12

npoLeccoB c nomMoLLbo | cnonb3oBaHne CBOMNCTB TPUrOHOMETPUYECKUX DYHKLMIA B MpodeccuoHarnbHbIX 3agadax
rpacumkoB yHKLMIA PelueHne npodunbHbIX 3aga4

Tema 4.7 MpakTnyeckana pabota Ne13

OGpaTHble TpUroHomeTpuyeckme
yHKUMN

O6paTHble TpuroHoMmeTpuyeckne dyHkummn. Mx ceonctea n rpadmku

Tema 4.8 TpuroHomeTpryeckne
YPaBHEHMSA 1 HEPaABEHCTBA

MpakTnyeckasa pabota Ne14

YpaBHeHne cos x = a. YpaBHeHue sin x = a. YpaBHeHue tg x = a, ctg x = a. PeweHue
TPUFOHOMETPUYECKNX ypaBHeHvuZ OCHOBHbIX TUMOB: npomeﬁume TPUroHoMeTpu4yeckme ypaBHEHUA,
cBoaduineca K KeagpaTHbIM, pellaemMble pasrioXXeHnemMm Ha MHOXUTeNnn, OAHOPOAHbIe.

MpocTeiiume TPUroHOMeTpUYECKNE HEPaABEHCTBA

PelleHne npodunbHbIX 3aga4

Tema 4.9 CopepxaHue y4ebHoro matepuana

Cuctembl  TPUrOHOMETPUYECKNX | CUCTEMBI NMPOCTEMLLMX TPUTOHOMETPUYECKUX YPABHEHWIA

YypaBHEHUN

Tema 4.10 [MpeobpasoBaHne TPUrOHOMETPUYECKUX BbipaXeHW. PelueHne TPpUroHOMeTpUYecKux ypaBHEHWNA U
PeweHve 3agjau. OCHOBbI | HEpaBEHCTB B TOM YWCIIE C UCMONb30BaHWEM CBONCTB (OYHKLMNA.

TPUroOHOMETPUK.

TpuroHomeTpuyeckme yHKUUN

Paspgen 5. KomnnekcHble yucna

Tema 5.1
KomnnekcHble uncna

CopepxaHue y4ebHoro marepvana

MoHATMe KomnnekcHoro uucna. ComnpshkeHHble KOMMMEKCHblE 4ucra, MoAynb U aprymeHT
KoMnnekcHoro Yucna. dopmMa 3anucy KOMMIEKCHOro Yncna (reomMeTpuyeckasl, TPUroHoMeTpuieckasl,
anrebpauyeckasi). ApucpmeTnyeckrie 4ENCTBUS C KOMNIEKCHBIMU Yucnamu

Tema 5.2
MpumeHeHne
yncen

KOMMJTEKCHbIX

CopepxaHue y4ebHoro marepvana

MpakTnyeckasn paborta Ne15
BbinonHerne pacyeToB C MOMOLLBbIO KOMMJIEKCHbIX YUcern. anMepbl Mncnosb3oBaHUA KOMMIEKCHbIX




vucen

Paspen 6. Npon3BoaHas yHKUUKN, ee NnpuMeHeHue

Tema 6.1 CopepxaHue y4ebHoro matepvana

MoHsiTne npou3BodHoOW. | OnpegeneHne 4YWCMOBOM MNOCIEeAOBaTENLHOCTM M crnocobbl ee 3afaHusi. CBOWMCTBA YMCHOBbLIX

dopmynebl 7 npasuna | nocnegosartensHocTen. OnpegeneHve npegena nocrnegosaTtenbHOCTU. Beluncnenve npegenos

anddpepeHLmpoBaHust nocneposaTenoHocTen. [lpegen dyHKUMM Ha OGeckoHeuHocTu. [lpegen dyHKUMM B TOYKe.
Mpupawenne aprymenta. MNpupalernne dyHKUuuW. 3agayv, npuBogaLMe K NMOHATUIO NPON3BOAHOWN.
Onpepenexue npon3BogHON. ANrOpUTM OTbICKaHMSA NPOU3BOAHON

Tema 6.2 CopepxaHue y4ebHoro matepvana

MponssogHble CYyMMbI, pa3HOCTH
nponseeneHund, 4aCcTtHoro

®opmynel anddepeHumpoBanus. MNpaeuna anddepeHLnpoBaHns

Tema 6.3

MpownssogHbie
TPUTOHOMETPUYECKNX  DYHKLNIA.
lMpounssogHasa CNoXxHOM yHKUUN

CopepxaHue y4ebHoro matepmana

OnpepeneHne crioxHon dyHKumMKn. [NpousBogHas TPUrOHOMETpUYEeckux yHKUMI. [NpousBoaHas
CINOXHOMN PYHKLUK

Tema 6.4
lMoHsTME 0O  HenpepbIBHOCTM
dyHKumMn. MeTtop nHTEpBanoB

CopgepxaHue y4ebHoro matepvana

MoHatne  HenpepbiBHOM  yHKumn. CBomcTBa  HenpepbiBHOM — yHKumn. CBS3b  Mexay
HenpepbIBHOCTBIO U AnddepeHUMpyeMoCcTbio MYHKUMM B TOYKe. AMropuMTM peLleHnss HepaBeHCTB
MeTOAOM MHTepBarnos

Tema 6.5
feomeTpuyecknn n uandeckmmn
CMbICIT MPON3BOAHOW

CopgepxaHue y4ebHoro matepuana

[eomeTpuyecknin cMbiCr NPOU3BOAHON PYHKLMU — YrNOBON KOIMMPULIMEHT KacaTernbHON K rpaduky
yHKUMM B TOUKe. YpaBHEHME KacaTernbHOW K rpadunky dyHKUMKU. ANropuTM COCTaBrEeHNs: ypaBHEHNS
KacaTenbHON K rpadomky dyHkumm y=f(x)

Tema 6.6
duanyecknin cMbICh
Npon3BOAHOWN B

npoceccrmoHanbHbIX 3agadax

CopepxaHue y4ebHoro matepvana

Pusnyecknii (MEXaHNYECKNIN) CMbICN NMPON3BOAHOW — MIHOBEHHAsi CKOPOCTb B MOMEHT BPEMEHM t: v =
S' (1)

Tema 6.7

MOHOTOHHOCTb PYHKLMU. TouKkK
3KCTpEMyMa

WccnepoBaHve  dyHKUMA 1
nocTpoeHue rpacdmkos

CopepxaHue y4yebHoro matepuana

BospacTtaHne n ybblBaHMe (YHKUMM, COOTBETCTBME BO3PacCTaHWs W YObiBaHWS (OYHKUMM 3HAKy
npou3BoaHON. MMOHATNE NPON3BOAHONM BLICLLErO Nopsiaka, COOTBETCTBME 3HAKa BTOPOW MPOM3BOAHOM
BbIMYKNOCTW (BOTHYTOCTM) OYHKUMM Ha oTpeske. 3ajadnm Ha MakcumMym W MuHuMmym. [oHsTne
acMmnTOThl, Crocobbl WX onpegeneHns. AnroputM WCCNefoBaHWs (YHKUMM U MOCTPOEHWs ee
rpacdurka ¢ MOMOLLbHO NPOM3BOAHON. [IpOOHO-NMHEeNHas yHKLMS.

VMccnegoBaHne oyHKUMM H8 MOHOTOHHOCTb M MOCTPOEHWE rpachmKoB.

Tema 6.8 Haubonblwee u

CopgepxaHue y4ebHoro maTepumana

HanmeHbllee 3Ha4YeHUA | MpakTn4yeckasa paborta Ne16
pyHKUMM HaxoxgeHne Haubonbllero M HauMeHbLlero 3HayeHun pyHKUUA, nocTpoeHue rpadmkoB
MHOFOYIEHOB C MCMNOMNb30BaHNEM annapaTa MaTeMaTU4Yeckoro aHanmsa
PelueHne npodunbHbIX 3agay
Tema 6.9 MpodeccmoHanbHO-OpUEeHTMPOBaHHOE coaepKaHue (coaepXaHue NPUKNagaHoOro Moayns)
Haxoxnenve ONTMManeHOro | MpakTuveckas paéota Ne17
pesynbrata c MOMOLLBIO | HammeHbluee u HanGonbLuee 3HaveHue yHKLUK

NPOU3BOAHON B  MPAaKTUYECKUX
3agavax

dopmynbl 1 Npasuna avdgepeHUpoBaHus.

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK 1.1
MK 1.4
MK 1.7




PeweHne 3agad. lNpousBogHasa
YHKUMK, ee NpUMEHeHVe

MccnepoBaHue yHKUMI C MOMOLLBK Mpou3BogHoOW. Hawmbonbllee M HavMeHbllee 3HadeHust
YHKLMM

MpakTn4yeckana pabota Ne18
KoHTponbHasi paboTa 3a nepBbIi CEMECTP
TeopeTtuyeckue 3aHATMA 36 YacoB, NpakTUYeckne 3aHATMA 36 YacoB

Paspen 7. MHororpaHHUKU 1 Tena BpalleHuUs

Tema 7.1

BepLunHbl, pebpa, rpaHu
MHOrorpaHHuvka

Mpuama, ee cocTaBnswoLme,
ceueHune. Npamas 1 npaBunbHas
npu3mbl

CopepxaHue yyebHoro matepuvana

[MoHATMe mMHororpaHHuka. Ero anemeHTbl: BepLumHbl, pebpa, rpaHu. AuaroHans. CeveHve. Boinyknble
N HEeBbIMYKIble MHOTOrpaHHUKN

MoHaTne npusmel. Ee ocHoBaHns 1 6okoBble rpaHu. BeicoTa npusmel. MpsiMas U HaknoHHas npuama.
MpasunbHas npuama. Ee cevenne

Tema 7.2
Mapannenenunen, ky6. Ce4yeHne
Kyba, napannenenvneia

CopepxaHue y4ebHoro matepuana

Mapannenenunen, cBOWCTBAa MNpsSIMOYronbHOro napannenenunega, ky6. CeyeHue ky6a,
napannenenvneaa

Tema 7.3
Mupamunaa, ee cocrtasnswoLwyme,
ceyeHue. MpaBunbHas
nupamuga. YceueHHas
nupamunga

BokoBasi 1 nonHas NOBEPXHOCTb
Npu3Mbl, NIpamMmnabl

CopepxaHue yyebHoro matepuana

Mupamnga n ee anemeHTbl. CeyeHne nupamugpl. MNpasuneHasa nupamuaa. YceveHHasa nupamuaa
Mnowaab 60KOBON 1 NOMHOW NOBEPXHOCTU NPU3MbI, NMPaMUAbI

Tema 7.4 CopnepxaHue yyebHoro Matepnana
CuMMeTpust B Ky6e, | CUMMeTpnsi OTHOCUTENBHO TOUKW, MPSIMOW, MMOCKOCTU. CumMeTpusi B Ky6e, napannenenuvnene,
napannenenunese, npuame, | npuame, nupamuae
nupamuae
Tema 7.5 MpocheccuoHanLHO-0pMeHTUPOBaHHOE coAepXaHue (CoaepXaHne NPMKNagHoro Moayns)
Mpumepbi CMMMETPUM B | Mpakmnueckas pa6oTa Ne19
npocpeccuy CUMMETpUS B NPUPOAE, apXUTEKTYPE, TEXHNKE, B BbITy
PelueHve npodwmnbHbIX 3agay
Tema 7.6 CopepxaHue yyebHoro maTepuana

MpaBunbHbIE MHOTOrPaHHUKK, UX
CBOWCTBA

[MoHATME NpaBUNBHOrO MHOFOrPaHHMKa. CsoiicTtBa npaBUJibHbIX MHOIOrpaHHMKOB

Tema 7.7

LUvnuHap, ero coctasnsioLme.
CeyeHne uunungpa

KoHyc, ero cocrtasnswoLwme.
CeueHne KoHyca

MpodeccrmoHanbHO-OopUEHTUPOBaHHOE coAepKaHue (coaepkaHue NPUKNaaHOro Moayns)
MpakTnyeckasn paborta Ne20

LunuHap n ero anemeHTbl. CeyeHne uunuHapa (napannenbHoe OCHOBaHui0O U ocu). PasepTka
umMnuHapa

KoHyc u ero anemeHTbl. CeuyeHune koHyca (napannernibHoe OCHOBaHMIO W npoxofsiliee 4epes
BEPLUMHY), KOHMYECKME CeYeHusl. Pa3BepTka KoHyca

Tema 7.8

YceuyeHHbIi  KOHyc. CeueHue
YCEYEHHOro KOHyca

Lap u cdhepa, ux ceveHuns

CogepxaHvie y4ebHoro maTepumana

YceueHHbI koHyC. Ero obpasytowas n Bbicota. CeyeHne yCceueHHOro KoHyca
LLlap n cpepa. BaanmHoe pacnonoxeHue ccepbl 1 nrockoctu. CeyeHne wapa, cdepbl

Tema 7.9

CogepxaHvie y4ebHoro maTepuana

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK 1.1
MK 1.4
MK 1.7




MoHsaTMe o006 oObeme Tena.
OTHoLUeHne 06BEeMOB NMOA0OHbIX
Ten

MoHaTne 06 ob6beme Tena. O6bem Kyba M npsimoyronbHoro napannenenunega. O6bem Npuambl K
unnuHgpa. OTHoweHne o6beMOB MOZOGHLIX Ten. [eomMeTpuyeckuit CMbICn onpegenutenst 3-ro
nopsigka

O6beMsl " nnowazamn | O6bemMbl Npamuabl u koHyca. O6bem wapa. Nnowaan noBepxHoCTen Ten
NOBEPXHOCTEN Ten
Tema 7.10 MpakTnyeckasn paborta Ne21

KombuHaumm MHOIorpaHHMKoOB “
Ten BpalleHna

eomeTpuyeckme KoMOrHaumn
Ha NpakTuke

KombGuHaumm reoMeTpuveckmnx Ten
Mcnonb3oBaHne komGuHaUMi MHOrorpaHHMKOB U TeJ1 BpalwleHua B MPakTUKO-OPUEHTUPOBAHHbIX
3agadvax

Paspen 8. MNepBoo6pa3Has cyH

Kuuu, ee npumeHeHue

OK-01, OK-02, OK-03,

Tema 8.1 CopepxaHnne yyebHoro matepuana OK-04. OK-05. OK-06

MepsooGpasHast YHKUMW. | 3anaya 0 BOCCTAHOBIEHWW 3aKOHA ABWXEHUS MO W3BECTHOW CKOPOCTYW. [TOHATUE WHTErpUpOBaHMSI. OK-07

MpaBuna HaxoXAEHUA | OsHakomrieHVe C NOHATMEM MHTerpana u nepoobpasHoi ans dyHkumm y=f(x). PeweHune 3agay Ha MK 1.1

nepBoo6pasHbIx CBA3b MepBoobpasHOM M ee MPOWM3BOAHOW, BblYMCINEHME MepBOOOpasHOW Ans AaHHOW (YHKLUW. MK 1.4
Tabnvua dopmyn Ons  HaxoxgeHus nepBoobpasHbix. M3ydeHne npaBuna  BblYMCNEHWS MK 1.7
nepeoobpasHon

Tema 8.2 CopepxaHue yyebHoro matepuana

Mnowaae KPUBOJIMHENHOWN | Banaun, npuBoAslUME K MOHSATUIO OMPEAENeHHOro WHTerpana — O BbIMUCNEHWM MNoOLWaam

Tpaneuun. dopmyna HetoToHa —
NenbHuya

KPMBONMUHENHON Tpaneuuu, O nepeMelleHnn Todku. [loHATMe onpegenéHHoro wHTerpana.
eomeTpuyeckmin n mnsnyecknin cmbicrn onpeaeneHHoro uHterpana. Popmyna HetotoHa— JlenbHuua

Tema 8.3

HeonpeaeneHHbIn 7]
onpeaeneHHbIn WHTEerpansi
MoHsTMe 06 onpegeneHHoOM
WHTEerpane Kak nnowaam
KPVBOIMHENHON Tpaneuum

CopepxaHue yyebHoro matepuana

HeonpegeneHHbli 1 onpeaeneHHbIn uHTerpansl [MoHATME 06 onpeaeneHHoOM uWHTerpane  Kak
nnowaan KpUBONMHENHON Tpaneunm

Tema 8.4

OnpegeneHHbln  MHTerpan B
KU3HU

PeweHne 3agad.
MepBoobpa3Has yHKuuN, ee
npumMmeHeHue

MpodeccrmoHanbLHO-OpUEHTUPOBaHHOE coAepXkaHue (coaepikaHue NPUKNagHOro Moayns)

MpakTnyeckana pabota Ne22

eomeTpuyeckmin cmbicn onpeaeneHHoro uHterpana. ®opmyna HetotoHa - JleinbHuua.

PelleHve 3agay Ha NnpuMeHeHWe nHTerpana ans BblYMcreHns U3n4ecknx BEMUYMH 1 NnoLlaaen
MepBoobpasHas dyHkumK. MNMpaBrna HaxoxaeHus nepBoobpasHbix. Ee npumeHeHne

PelueHve npodmnbHbIX 3agay

Pazpen 9. CteneHun n kopHu. CteneHHas PyHKLMA

Tema 9.1

CrteneHHas PYHKLMSA, ee
cBOWCTBA

MpeobpasoBaHne BbIpaXeHUn c
KOPHAMW N-OM CTENeHU

CopepxaHue y4yebHoro matepuana

MoHATNE KOPHS N-OM CTeneHN U3 AeCTBUTENLHOrO Yncna. GyHKUMM y = Y/X MX CBOWCTBA W rpacuku.
CBowcTBa KOpHSA N-0 CTENEHN
MpeobpazoBaHne MppaumoHanbHbIX BbipaXeHui

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-07
MK 1.1
MK 1.4
MK 1.7




Tema 9.2
CeowicTBa CcTeneHun c
paunoHarnbHbIM 7

AeNCTBUTENbHBIM MOKa3aTensaMm
CreneHn u kopHu. CrteneHHas

dyHKUMSA

MpakTnyeckasa pabota Ne23

[MoHATMe cTeneHn c nobbIM paunoHanbHbIM nokadaTenem. CTeneHHble YHKUMKU, UX CBOWCTBA M
rpadukm

PaBHOCWUMBHOCTL MppauUMoHarnbHbIX ypaBHEHWA W HepaBeHCTB. MeTtodbl ux pelueHus. PelueHve
nppaumoHarnbHbIX ypaBHEHUIN N HEPaBEHCTB

OnpepeneHne crteneHHon yHKUMK. Mcnonb3oBaHWe ee CBOWCTB NPWU pPeLUeHWU YpaBHEHUA W
HepaBeHCTB

Paspgen 10. Noka3aTenbHas yH

Kuus

Tema 10.1

MokasaTenbHaa yHKUNS, ee
CBOWCTBA

PeweHne nokasaTernbHbIX
YypaBHEHUIN U HEPABEHCTB

MpakTn4yeckasa pabota Ne24

CreneHb C NPOM3BOMbHBLIM AENCTBUTENBHBIM NokasaTteneM. OnpeaeneHve nokasaTtenbHON YHKLUK,
ee cBoucTBa W rpaduk. 3HAKOMCTBO C MPUMEHEHMEM Moka3aTenbHoun dyHKunn. PeleHne
nokasaTerbHbIX ypaBHEHUIN DYHKLMOHANBbHO-rpadruyeckum MeToaom

PelueHne nokasatenbHbIX ypaBHEHWM METOAOM YpaBHWBAHUS Moka3aTenen, MeTOAOM BBeAEeHUs

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-07

HOBOW NepemMeHHoN, (PyHKLMOHanNbHo-rpadmnyeckum MmetogoM. PelleHne nokasaTenbHbIX HePaBeHCTB EE 11
Tema 10.2 MNpakTnyeckan pa6ota Ne25 nK 1.7
Cucrtemsbl nokasartenbHbIX | PelleHne cuctem nokasaTenbHbIX ypaBHEHWN
ypaBHEHWN PelleHne nokasaTtenbHbiX ypaBHEHU METOAOM ypaBHUBAHWSA MokasaTenen M MeToAOM BBEAEHUSI
PeweHne 3aady. | HOBOM NepeMeHHoN. PelueHne nokasaTernbHbIX HEpaBEHCTB
[MokasaTtenbHasa OyHKLMSA PelleHne npodunbHbIX 3aga4
Pasgen 11. Jlorapudomel. Jlorapucdbmuyeckas dpyHkums
CopepxaHue y4ebHoro matepvana
Tema 11.1 Jlorapudm yncna. [lecaTnyHbI 1 HaTyparnbHbIA norapnudmel, YUCHO e
Norapucdm umucna. OecatuuHbii | CeolicTea norapudpmor. Onepauuns norapnudoMmpoBaHus.
M HaTypanbHbIA  fnorapugmel,
yncno e
CsoiicTtea norapucmos.
Onepauwmsa norapndmmnpoBaHus
Tewma 11.2 OK-01, OK-02
Norapudmuyeckas dyHkuust, ee | MpakTuuyeckas pa6ota Ne26 OK:OBI OK:O4’
cBOWCTBa Jlorapudpmumyeckasn yHKLUA 1 ee CBOWCTBA OK-05, OK-07’
PeweHne norapudmmyecknx | MNMoHATUE norapudMUYeckoro ypasHeHusi. Onepaumsi NoTeHUMpoBaHusi. TpM OCHOBHbIX MeToAa I7K’1 1
YypaBHEHUIN N HEPaBEHCTB peLleHnss norapuPMUYECKUX ypaBHEHUIN: (PYHKUMOHaNbHO-rpamuyeckmin, MeToa noTeHUMpOBaHWUS, MK 1'4
METOA BBEAEHWNS HOBOW NepeMeHHon. Jlorapudmuyeckme HepaBeHCTBa MK 1'7
Tema 11.3 MpodeccrmoHanbLHO-OpMEeHTUPOBaHHOE coaepXKaHue (coaepaHue NPUKIaaHOro Moayns) ’
Cucrtemsbl norapudgmmdecknx | MpakTnyeckan paborta Ne27
ypaBHEHWN ANropuTM pelleHns CUCTeMbl YpaBHEHWWA. PaBHOCMNBHOCTL NOrapuMUYECKUX YpPaBHEHWA W

Jlorapucmbl B npupoge u
TEXHUKE

HepaBeHCTB
MNpumeHeHune norapudma. Nlorapnmmuyeckas cnmpanes B npupoae. Ee matemaTtuyeckme ceoncTea

Tema 11.4
PelweHne 3apady. Jlorapudmbl.
Jlorapudpmumnyeckas dyHKUmMA

MpakTnyeckasn padborta Ne28
Jlorapudpmuyeckasn pyHkumns. PelueHne npoctennx norapmdmMn4ecknx ypasHeHum
PelueHne npounbHbIX 3aga4

Pasgen 12. MHoXxecTBa. AneMeHTbI Teopuu rpacdoB

Tema 12.1
MHoxecTBa
Onepauun ¢ MHOXecTBaMu

CopepxaHue y4ebHoro marepvana

[MoHsaTMe mMHoxecTBa. MNoamHoxecTeo. Onepaunmn ¢ MHOXeCTBaMu

Tema 12.2




Mpadbl
Pewenne 3apay. MHoxecTBa,
"padbl M X NpuMeHeHne

MpodeccrmoHanbHO-OpueHTUPOBaHHOE cofepKaHue (coaepKaHue NPUKNagHOro Moaynsi)
MpakTn4yeckana pabota Ne29

MoHaTne rpadpa. CeA3HLIN rpad, AepeBo, LMK rpad Ha NIocKoCcTH

Onepauun ¢ MHoxecTBamu. OnucaHue pearnbHbIX CUTyauui C NMOMOLLBbH MHOXECTB. [prMeHeHue
rpadoB K peLleHuto 3agay

Pazgen 13. AnemeHTbl KOMGMHATOPUKM, CTATUCTMKU U TEOPUN BEPOATHOCTEN

Tema 13.1 CopepxaHue y4ebHoro matepuana
OcHoBHble NOHATUA | [MepecTaHOBKU, pa3MeLLEHNS, COMETaHNS.
KOMGBUHATOPUKM CoBMECTHbIE M HECOBMECTHble COObITUS. Teopembl O BEPOATHOCTM CyMMbl COObITUIA. YCrnoBHas
Cobebitve, BEPOATHOCTE | BepoATHOCTb. 3aBUCUMbIE U He3aBUCKMMble COObITMSA. TeopeMbl O BepOATHOCTU MpPOM3BeOEeHUs!
cobbITnS. CnoxeHue W | coBbITuii.
YMHOXEHNe BEPOSATHOCTEN
Tema 13.2 MpodeccrmoHanbLHO-OpMEeHTUPOBaHHOE coAepKaHue (coaepaHue NPUKNagaHoOro Moayns)
BeposTHoCTb B | MpakTuueckas paGoTa Ne30
npoeccroHanbHbIX safla4ax | OtHocuTenbHas 4acToTa CobbITWUS, CBOMCTBO €€ YCTOM4MBOCTU. CTaTucTuyeckoe onpeaeneHve
AuckpeTHas cnyyavHas | geposiTHocTU. OLEeHKa BEPOSITHOCTU COBLITUS
BeM4mnHa, 3akoH €€ | Buabl cnyvailHbix  BenuuuH.  OnpegeneHve  OUCKPETHOW  CrydYalHoW  BENMWYMHBLL.  3akoH
pacnpeaenexHns pacnpegeneHnst QUCKPETHOM CryYanHOW BeNMYUHBL. Ee YncnoBble XapakTepucTuKm

MpakTuyeckoe 3aHsaTNE
Tema 13.3 CopepxaHue y4ebHoro matepuana
3apaun mMaTemMaTnieckon | MpodeccuoHanbHO-OpMeHTMPOBaHHOE cofiepXXaHue (coaepXaHue NPUKNAagHOro Moayrs)
CTaTUCTUKM MpakTnyeckasn paborta Ne31
CocrasrneHue Tabnuy " | BapraunoHHbii psg. MonuroH yactoT u ructorpamma. CTaTUCTUYECKME XapaKTepuUCTUKM psiga

anarpamMm Ha npakTtuke

HabnaaembIX AaHHbIX

MepBuyHas o6paboTka cTaTUCTUYEeCKUX AaHHbIX. padmyeckoe Mx npeacTtaeneHune. HaxoxageHue
CpeaHUX XapaKTepucTuk, HabnoaaeMbix gaHHbIX

OnemeHTbl  koMmbuHaTopukn. CobBbiTME, BepOSTHOCTb COObITUA.  CrnoXeHne U YMHOXeHue
BEPOATHOCTEN

PelueHne npodmnbHbIX 3agad

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
MK 1.1
MK 1.4
MK 1.7

Pasgen 14. YpaBHeHNA U HepaBeHCTBa

Tema 14.1
PaBHOCMIBHOCTb YpaBHEHUA WU
HepaBeHcTB. OO6OwWwMe MeToAabl
peLueHuns

MpakTnyeckasn paborta Ne32

PaBHOCWNbLHOCTE ypaBHEHU U HepaBeHCTB. OnpepeneHusi. OCHOBHblE TEOPEMbl PaBHOCUIIbHbLIX
nepexofjax B ypaBHEHWAX U HepaBeHcTBax. OOLiMe MeToAbl peLUeHWst ypaBHEHWI: nepexon OT
paBeHCTBa (PYHKLUMI K paBEHCTBY apryMEHTOB AN MOHOTOHHbLIX (DYHKLWIA, METOL pasroXeHust Ha
MHOXWUTENW, MeTo BBEAEHWS HOBOW NepeMeHHON, (PyHKUMOHanbHO-rpadnyeckuin meTos

Tema 14.2
pacpnyecknn meToq pelueHus
ypaBHEHUN, HepaBeHCTB

MpakTnyeckasn paborta Ne33

OOwue mMeToabl pPeleHnss HEPABEHCTB: MEePeXo OT CPaBHEHMST 3HAYEHUN OYHKLUMI K CPaBHEHWUIO
3Ha4YeHUn aprymMeHTOB AN MOHOTOHHbIX (OYHKUUA, METo4 WHTEpBanoB, (YHKLMOHAmNbHO-
rpaduyeckun metoa. pacdmyeckmn MeToa peLleHns ypaBHEHUN N HepaBEHCTB

PelleHne npodunbHbIX 3aga4

Tema 14.3
YpaBHeHNss 1 HepaBeHCTBa C
mMoaynem

MpodeccrnoHanbHO-OopUEHTUPOBaHHOE coAepKaHUe (coaepkaHue NPUKNaaHOro Moayns)
MpakTnyeckasn paborta Ne34

Onpepenenne mopynsi. PackpbiTue Mopaynsi no onpegenexuwio. [pocTeine ypaBHEHUS U
HepaBeHCTBa C MoAyneM. I'IpmmeHeHme paBHOCUIbHBIX NepexogoB B onpedeneHHbIX Tunax
ypaBHEHUI U HEPABEHCTB C Moayrem

PelleHre TeKCTOBbIX 3a4a4 NpodeccroHanbHOro cogepxaHus

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK 1.1
MK 1.4
MK 1.7




Tema 14.4 CopepxaHue y4ebHoro matepvana

YpaBHeHUss M HepaBeHCTBa C | 3HaKOMCTBO C napameTpom. MNpocTeiilune ypaBHEHWS U HEPABEHCTBA C NapamMeTpoM
napameTpamu

MpakTnyeckasn paborta Ne35
KoHTponbHas paboTta 3a BTopor cemecTtp

TeopeTnyeckue 3aHATUA 34 yaca, NnpakTUyeckme 3aHATUA 34 yaca

MpomexyToyHas atrectauus (Sk3ameH)

Bcero: |




3. YCNOBUSA PEANTU3ALMU YYEBHON AUCLIUMIIUHDI

31. [Ona peanusauuMm nporpamMmmbl  AUCUUNIIUHBbI  OOJDKHbI  ObITb
npeaycMoTpeHbl crieayrowme cneuuarnbHble NoOMeLLeHUs:
Peanusauna nporpammbl AucuMnnuHbl TpebyeT Hanuuma yd4ebHoro kabuHeTa

MaTeMaTuKu.

O6opynoBaHue y4ebHoro kabuHeTa:

- M0CaJo4YHble MecTa MO KONMYeCcTBY 00yYaloLLNXCS;
- paboyee MecCTO npenogasartens;

- KOMNJIEKT y4ebHO-HarnaaHbIX nocobun;

- KOMMMEKT 3NEKTPOHHbIX BUaeomMaTepuarnos;

- 3alaHns ANSA KOHTPOSbHbIX paborT;

- NpodreccnoHanbHO OPUEHTUPOBAHHbIE 3aaHUS;

- MaTepuarnbl 3Kk3ameHa.

TexHu4eckne cpenctaa obyyYeHus:

- MEPCOHanbHbIN KOMMBIOTEP C NULEH3MOHHBLIM NPOorpaMMHbIM obecneyeHuem;

- MPOEKTOP C IKPAHOM.

3.2. UudhbopmaumoHHoe obecneyeHue peanusaumm nporpaMmmbil

1. Ona peanu3aumm nporpammbl  ©GmMbnNuoTeyHbIn  (oHO obpasosaTenbHOM

opraHusauum [OMKEeH WMeTb MeyaTHble Wunu 3NeKkTpoHHble obpasoBaTeribHble U

NMH(OPMaLMNOHHbIE PECYpCbl, PEKOMEHAOBAHHbIE A5 UCMONb30BaHWs B 06pa3oBaTefbHOM

npouecce, He cTapLle NAT NeT C MOMeHTa U3gaHus.

2. PekomeHOyemble nevyaTHble u3gaHusa Mo peanusauum oblieobpasoBaTenbHOM

ANCLMNIMHBI NpeAcTaBneHbl B METOANYECKMX PEKOMEHAAUMSIX MO OpraHm3aumm obyyeHus.

3.2.1. OCHOBHbIe NeYyaTHbIe U 3NEeKTPOHHbIe U3faHus

1. Anumos LWL.A. MatemaTuka: anrebpa n Havana matemaTuyeckoro aHanmsa, reometpus 10-
11 knaccol: 6a30BbIv 1 YrNy6neHHbIn ypoBHK: y4ebHuk / LLLA. Anumus, KO.M. KonsrmH, M.B.
TkaueBa — 11-e n3a., ctep.- Mocksa: lNpoceeweHne, 2023.-463 c.

2. ATtaHacsH J1.C. MatemaTtuka: anrebpa n Havana martemMaTU4eckoro aHanmaa, reometpus 10-
11 knaccbl: 6a3oBbIA 1 yrnybneHHbIn ypoBHW: y4ebHuk / J1.C. AHatacsH, B.®. bytysos, C.b.
Kapomues — 11-e u3p., ctep.- Mocksa: Npoceellerne, 2023.-287c.

3. baBpuH WN.N. Matematuka [TekcTt]: y4yebHuk ana crtya. ydpexgenun CIMO / B. T
puropeeB, T. H. CabypoBa. - 1l-e u3ag. - M.: Kpawnt, 2020. - 616 c. -
(MpodbeccmoHanbHOe obpasoBaHue).

4. Tpuropbes, B. . Matematuka [TekcT]: y4ebHuk ansa ctyg. yupexagenuni CIr1O / B. T
puropbesB, T. H. CabypoBa. - 1-e u3g. - M.: UL Akagemus, 2017. — 368 c. —
(MpodeccmoHanbHOe obpasoBaHue).

5. bawmakoB, M. WN. Martematuka: anrebpa u Hadana maTemaTU4yecKoro aHanuaa,
reomeTpua [TekcT]: y4ebHuk ana ctyq. ydpexagenun CrO / M. W. bawmakoB. — 4-e
n3g., crep. - M. : Ll Akagemus, 2017. — 256 c. — (lMNpodeccrnoHanbHoe obpasoBaHue).

6. bawmakoB, M. W. Martemartuka: anrebpa n Hayana maTeMaTU4yecKoro aHanuaa,
reomeTpua: 3agadvHuk [TekcT]: y4eb. nocobue gns ctyg. ydpexagenun CroO / M. W.
BawmakoB. - 4-e wus3g., crep. - M. : WU Akapgemna, 2017. - 416 c. -
(MpodbeccmoHanbHOe obpasoBaHue).

7. bawmakoB, M. W. Martemartuka: anrebpa n Hayana maTeMaTU4yecKoro aHanuaa,
reomeTpusa: COOpPHMK 3agay NpodubHOM HanpaBreHHOCTU [TekcT]: y4eb. nocobue ana
ctyan. ydpexaennn CMNoO / M. U. bawmakoB. - M.: UL Akagemusa, 2017. — 208 c. —
(MpodbeccmoHanbHoOe obpasoBaHue).



4. KOHTPOJ1b U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLEOBPA30OBATEJIbHOM AUCLMINIINHBI
KoHTponb 1 oueHka pesynbTaTtoB OCBOeHUs obLieobpasoBaTernibHOW AUCLMMMNHDI
pacKpbIBalOTCA Yepe3 AUCUUMIMHAPHbIE pe3yrnbTaTbl, HamnpasreHHble Ha opMuUpoBaHme
obLwnx 1 npogpeccrmoHarnbHbIX KOMMNETEHUMI NO pasgenamM 1 Temam cogepxaHust y4ebHoro

MaTtepuarna.

O6was/npoceccnoHanbHa

Paspgen/Tema

Twun oueHOYHbIX

1 KOMMeTeHUusl MeponpusTusi
OK 01. BbibupaTtb crnocoObl Tema1.1,1.2,1.3,1.4,15,1.6 TecTupoBaHue
pelleHna 3agad Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
npodeccrnoHanbLHoOn Temnbl 3.1,3.2,3.3,3.4 Maremartunyeckum
[OeATenbHOCTU Tembl 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7,4.8, 4.9, 4.10 OUKTaHT
NPUMEHUTESTbHO Tembl 5.1,5.2 WHamBuayanbHas
K pasfnuyHbIM KOHTEeKCTaMm Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9 camMocCTodATeNbLHadA
Tembl 7.1,7.2,7.3,7.4,75,76,7.7,7.8,7.9, 7.10 paboTta
Temsbl 8.1, 8.2, 8.3, 8.4 MpencrtasneHne
Tembl 9.1, 9.2 pesynbTaTtoB

Tembl 10.1, 10.2
Tembl 11.1, 11.2, 11.3, 11.4

npakTuyeckux pabot
3alwuta TBOPYECKMX

Tembl 12.1,12.2 paboT

Tembl 13.1, 13.2, 13.3 3awuTa

Tembl 14.1, 14.2, 14.3, 14.4 MHOMBMAYANbHbIX
NpPOEeKTOB

KoHTponbHas paboTta
BbinonHeHune

3K3aMeHaUMOHHbIX
3agaHunn

OK 02. Ucnonb3oBaTb Tema1.1,1.2,1.3,14,15,1.6 TecTupoBaHue
COBPEMEHHbIE CpeacTBa Tembl 2.1, 2.2,2.3,2.4, 2. YCTHbIN onpoc
noucka, aHanmsa u Temsbl 3.1, 3.2, 3.3, 3.4 MaTtemartunyeckumn
WHTepnpeTaumm Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7,4.8, 4.9, 4.10 OVKTaHT
MHopMaumn, n Tembl 5.1, 5.2 WHavBuayanbHas
MHOPMaLIMOHHbIE Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9 camocTodATenbHas
TexHonornn ans Tembl 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10 paboTta
BbIMOMHEHNA 3agau Tembl 8.1, 8.2, 8.3, 8.4 MpencrtasneHue
npodeccnoHansHon Tembl 9.1, 9.2 pes3ynLTaTos
JeaTernbHOCTU Tembl 10.1, 10.2 npakTu4eckmx pabot

Tembl 11.1,11.2, 11.3, 11.4

3awmta TBOPYECKUX

Tembl 12.1, 12.2 pabot

Tembl 13.1, 13.2, 13.3 3awmTa

Tembl 14.1, 14.2, 14.3, 14.4 UHOVBMAYarbHbIX
NpPOEKTOB

KoHTponbHasa paboTa
BbinonHeHne

3K3aMeHaLMNOHHbIX
3agaHun
OK 03. lNnaHupoBaTb n Tema1.1,1.2,1.3,14,15,16 TecTtupoBaHue
peanu3oBbiBaTb Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
cobcTBEHHOE Tembl 3.1, 3.2, 3.3, 3.4 MaTtemartnyeckuin
npogeccroHasnsHoe K Tembl 4.1,4.2,4.3,4.4,45,46,4.7,4.8,4.9,4.10 OVKTaHT
NNYHOCTHOE passuTue, Tembl 5.1, 5.2 WHauengyansHas
npeanpuHMMaTenbCKyHo Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9 camocTodATenbHas
[eATenbHOCTb B Tembl 7.1,7.2,7.3,7.4,75,7.6,7.7,7.8,7.9, 7.10 paboTta
npodeccunoHansHon ccoepe, | Tembl 8.1, 8.2, 8.3, 8.4 MpencrtaeneHne
MCnonb3oBaTb 3HAHUA NO Tembl 9.1, 9.2 pes3ynbLTatos

¢MHaAHCOBOW FPamMOTHOCTH B
pPasnmnyYHbIX XXU3HEHHbIX
CcUTyauumsix

Tembl 10.1, 10.2

Tembl 11.1,11.2, 11.3, 11.4
Tembl 12.1,12.2

Tembl 13.1, 13.2, 13.3

npaKkTUYeckmx padoT
3aluta TBOPYECKUX
paboTt

3auwurta




Tembl 14.1, 14.2, 143, 14.4

MHAVBMAYanbHbIX
NPOEKTOB
KoHTponbHaga paboTa
BbinonHeHne

3K3aMeHaUMOHHbIX
3agaHunn
OK 04. 3dhpekTnBHO Tema1.1,1.2,1.3,1.4,15,1.6 TecTtupoBaHue
B3aMMoaencTBoBaTh U Tembl 2.1, 2.2, 2.3, 2.4, 2. YCTHbIN onpoc
paboTaTtb B KONNEKTUBE U Tembl 3.1, 3.2, 3.3, 3.4 MaTtematnyeckui
KoMaHae Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10 OVKTaHT
Tembl 5.1, 5.2 MHanengyanbHas
Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9 camMmocTodTenbHas
Tembl 7.1,7.2,7.3,74,75,76,7.7,7.8,7.9,7.10 paboTta
Temnbl 8.1, 8.2,8.3,8.4 MpencraesneHne
Tembl 9.1, 9.2 pesynbTaTtoB

Tembl 10.1, 10.2

Tembl 11.1, 11.2, 11.3, 11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2, 14.3, 14.4

npakTu4eckmx pabot
3almra TBOpYECKNX
pabot

BawmTa
HAMBUAYanbHbIX
NpPOEKTOB
KoHTponbHasi paboTta
BbinonHeHune

3K3aMeHaLUMOHHbIX
3agaHnn

OK 05. OcywectBnatb Tema 1.1,1.2,1.3,1.4,15,1.6 TecTtupoBaHue

YCTHYIO U MUCbMEHHYIO Tembl 2.1,2.2,2.3,2.4, 2. YCTHBIN onpoc

KOMMYHMKaUMIO Ha Tembl 3.1, 3.2, 3.3, 3.4 MartemaTtnyeckui

rocygapCcTBeHHOM SA3blke Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10 OVKTaHT

Poccuiickon ®egepauum ¢ Tembl 5.1, 5.2 WHamBuayanbHas

yyeTom ocobeHHocTen Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9 camocTodaTenbHas

coumnanbHoro u KynetypHoro | Tembl 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10 paboTta

KOHTekcTa Temsbl 8.1, 8.2, 8.3, 8.4 Mpencrtasnexne

Tembl 9.1, 9.2 pe3ynbLTatos

Tembl 10.1, 10.2

Tembl 11.1,11.2, 11.3, 11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tewmbl 14.1, 14.2, 14.3, 14.4

npakTu4eckmx pabot
3awmTa TBOPYECKNX
paboT

3auwmTa
NHAMBUAOYaNbHbIX
NpOEeKTOoB
KoHTponbHas paboTta
BbinonHeHune

3K3aMeHaLUNOHHbIX
3agaHun
OK 06. MNposiBnAaTb Tema1.1,1.2,1.3,14,15,1.6 TecTtupoBaHue
rpakgaHcKo- Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
NaTpUOTUYECKYIO MO3ULUIO, Temsbl 3.1, 3.2, 3.3, 3.4 MaTtemartunyeckumn
OEeMOHCTpUpoBaTb Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9, 4.10 OVKTaHT
0CO3HaHHOEe NoBeJeHne Ha Tembl 5.1, 5.2 WHavBuayanbHas
OCHOBE TpaanLMOHHBIX Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9 camMmocTodaTernbHas
obLeyenoBevYeckmnx Tembl 7.1,7.2,7.3,74,75,7.6,7.7,7.8,7.9, 7.10 paboTta
LIEHHOCTEN, B TOM 4ucne ¢ Tembl 8.1, 8.2, 8.3, 8.4 MpencrtasneHne
y4eToM rapmMoHmsaLuu Tembl 9.1, 9.2 pesynbTaTtoB

MeXHaLuWOoHarnbHbIX U
MeEXPEeJIMIrmo3HbIX
OTHOLLEHWN, NPUMEHATb
CTaHaapThbl
AHTUKOPPYNUMOHHOIO
nosegeHusa

Tembl 10.1, 10.2

Tembl 11.1, 11.2, 11.3, 11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2, 14.3, 14.4

npaxkTnyeckmx pabot
3awmTa TBOPYECKNX
paboT

3awmTa
NHAMBUAOYanNbHbIX
NpPOEKTOB
KoHTponbHasa paboTa
BbinonHeHne
9K3aMeHaLUMOHHbIX
3agaHun




OK 07. CopencrteoBatb
COXPaHEHUIO OKpyXatoLLen
cpenbl,
pecypcocbepexeHuto,
NPUMEHSITb 3HaHMs 06
N3MEHEeHUN Knumara,
NPUHUMNbI 6EePEXNMBOro
nNpoun3BoacTBa, aPPEKTUBHO
JencrteBoBaTthb B
Ype3BblYalHbIX CUTYaLMsIX

Tema1.1,1.2,1.3,1.4,1.5,1.6

Tembl 2.1,2.2,2.3,2.4,2.5

Temnbl 3.1,3.2,3.3,34

Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10
Tembl 5.1, 5.2

Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9
Tembl 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10
Tembl 8.1, 8.2, 8.3, 8.4

Tembl 9.1, 9.2

Tembl 10.1, 10.2

Tembl 11.1, 11.2, 11.3, 11.4

Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3

Tembl 14.1, 14.2, 14.3, 14.4

TecTuposaHue
YCTHbIN onpoc
MaTtemartnyeckuin
OVKTaHT
WHamBuayanebHas
camMoCToATENbHadA
paboTta
MpencrtasnexHne
pe3ynbLTaToB
npakTU4eckmx pador
3awmra TBOPYECKNX
paboT

3awwmTta
NHAMBUAOYaNbHbIX
NPOEKTOB
KoHTponbHaga paboTa
BbinonHeHne

3K3aMeHaLMOHHbIX
3agaHun

MK 1.1 Tema l.1,1.2,1.3,1.4,15,1.6 TecTupoBaHue
MNpoekTnposaTtb npouecc | Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
oby4eHus Ha ocHoBe | Tembl 3.1, 3.2, 3.3, 3.4 MaTtemaTtnuyeckui
deaepanbHbIX Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9, 4.10 OVKTaHT
rocyaapcTBEHHbIX Tembl 5.1, 5.2 uanengyanbHas
obpasoBartenbHbIX Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9 camMocCTodaTenNbHada
cTaHaapTos, npumepHblx | Tembl 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10 paborta
OCHOBHBbIX Tewmbl 8.1, 8.2, 8.3, 8.4 MpegcTtasneHve
obpasoBaTternbHbIX Tembl 9.1, 9.2 pesynLTatos
nporpaMmm HavanbHoro | Temsl 10.1, 10.2 npakTnyeckmx pabot
obuero obpasoBaHus. Tembl 11.1, 11.2, 11.3, 11.4 3awuTa TBOPYECKMX
MnK1.4 Tembl 12.1,12.2 paboT
AHanuampoBaTtb npouecc u | Tembl 13.1,13.2, 13.3 3awuTa
peaynbTathl obyueHus | Tembl 14.1, 14.2, 14.3, 14.4 MHOMBMAYANbHbIX
obyyvaromxcs NpOEKTOB
MNK1.7 KoHTponbHasa paboTa

BbicTpanBaTb TpaekTopuio
npodeccnoHanbHOro pocra
Ha OCHOBe pe3ynbTaToB
aHanu3a npouecca
oby4yeHusa n camoaHanusa
AeATeNnbHOCTU

BbinonHeHune 3agaHumn
Ha 9K-3aMeHe




