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1.MosgcHUTeNbHANA 3annCKa

Pabouasi nporpamma o6uieobpa3oBaTenbHON y4yebHON AucuMnaMHa «MaTtemaTuka:
anrebpa ¥ Hayasa MaTteMaTUYeCKOro aHanusa; reometpusa» (ganee — «MaTemaTuka»)
npegHasHavyeHa A8 M3yvyeHUa MaTemMaTUKM B MPOGeCCMOHa/IbHbIX 00pa3oBaTe/lbHbIX
opraHusaumax CI10O, peanusylowmnx o6pa3oBaTe/ibHYHO MporpaMMy cpegHero o06LLero
obpasoBaHuA B npejeniax OCBOEHWA OCHOBHOW NpoecCMOHanbHOW 06pa3oBaTes/ibHOW
nporpammbl CMO (OMOI CrO) Ha 6a3e OCHOBHOrO 06Lero 06pa3oBaHMA Mpu NOAroTOBKe
KBa/IM(PULMPOBAHHbIX pabounx, Clyxalmx 1 cneunasncToB CpeaHero 3seHa.

Mporpamma paspabotaHa Ha OCHoBe TpeboBaHmit @DIrOC cpegHero o06LLero
00pa3oBaHuA, MNpPefbABAAEMbIX K CTPYKTYpe, COAepXaHU W pesynbTaTtaM OCBOEHUS
yuyebHOM aucumnavHbl  «MaTemaTuka», B COOTBETCTBMM C PekomeHgauusMu no
opraHmMsauMm MnonyyvyeHns cpefgHero obuwero o6pasoBaHMs B npefenax OCBOEHMS
obpasoBaTte/ibHbIX MNporpaMM CpeAHero npodeccMoHasibHOro 06pasoBaHUs Ha 6ase
OCHOBHOro 06Lero o6pasoBaHus ¢ y4yeTom TpeboBaHWI (efepasibHbIX roCyAapCTBEHHbIX
0bpa3oBaTe/bHbIX CTaHAAPTOB M MOJSyYaemMoin npodeccun MnuM cneunanbHOCTU CPeaHero
npodgeccMoHanbHOro obpasoBaHus (NMcbMo [enapTameHTa rocyaapCTBeHHOW MOMUTUKN B
cthepe noAroToBkM paboumx kagpos n AMNO MwuHobpHaykm Poccum ot 17.03.2015 Ne 06-
259).

CopepXaHue nporpammbl «MatemMaTtuka» HanpaBleHO Ha AOCTVMXKEHME CreayoLmx
Lenen:

 obecneyeHre CHOPMUPOBAHHOCTW MpPeACTaBNEHNA O COLMa/bHbIX, KY/bTYPHbIX W
MCTOPUYECKUX (paKTOpax CTAHOB/IEHNA MaTeMaTUKW;

o obecneyeHne  CHOPMMPOBAHHOCTM  JIOTUYECKOrO,  a/ITOPUTMUYECKOTO  W”
MaTeMaTUYeCKOro MbiLL/IEHUS;

» obecreyeHve CHOPMUPOBAHHOCTU YMEHUI MPUMEHATL MOJSTYYEHHbIE 3HaHUA MpU
peLleHnn pasnnyHbIX 3afau;

e obecneyeHme CHOPMMPOBAHHOCTM TMNpPeACTaBNeHUA O MaTemMaTUKe KaK 4acTu
06LLeYe10BEHECKOW KYNbTYPbl, YHUBEPCASIbHOM S3blKE HAyKW, MO3BOMAIOLLEM OMUCLIBATL U
M3yyaTb peasibHble MPOLLECChl N SBMNEHWS.

B nporpammy BKNHOYEHO COAepXKaHWe, HarnpaB/ieHHOe Ha POpMUMpPOBaHMe Y CTYAEHTOB
KOMMNETEeHUNA, HeobXoAMMbIX [N KayeCTBeHHOro ocoeHuss OMOIM CMNO Ha 6ase
OCHOBHOro 06Llero 06pa3oBaHMA C MOJlyYeHWeM cpefHero o6ulero 06pasoBaHus;
nporpaMmMbl  MOAFOTOBKW  KBA/IM(ULMPOBAHHLIX  pabounx, CAyxawmx; nporpaMmbl
MOAroTOBKYM crneunanuctos cpegHero 3seHa (MMKPC, MNMNCC3).



2.MacnopT paboyeii nporpamMmmbl yuebHoOW aucumnamHbl MatemaTtmnka (Anredpa
W Hayana maTeMaTUYeCKOro aHanmaa, reoMeTpus)

2.1 O6nactb NPUMEHEHUSA NPOTrPaMMbl

MporpaMmma y4yebHOW aucumnavHbl «MaTemaTuka: anrebpa W Hadvana
MaTeMaTU4ecKoro aHanmsa; reoMmeTpusi» W MpeAHasHavyeHa AN  U3YyYeHUs B
npoeccnoHanbHbIX 06pasoBaTesibHbIX OpraHn3aumax, peannsyrowmx 06pas3oBaTe/bHy
nporpaMMmy cpegHero o6buiero o6pa3oBaHUs B Mpedefiax OCBOEHWUA  OCHOBHOWA
npogeccrmoHanbHolM obpasoBatenbHo nporpamMmmbl CMO no cneyunansHocty 23.02.07
TexHnYeckoe 06CNy)XKMBaHME N PEMOHT ABUraTtesield, CUCTEM W arperatoB aBTOMOOWNEN
Ha 6a3e OCHOBHOro 06Llero o6pa3oBaHWA MNPV MOArOTOBKE CMNELManNCTOB CpeaHero
3BeHa.

2.2 MecTo AucuMnanHbl B CTPYKTYpPe OCHOBHOW NpoecCnoHanbHOM
o6pa3oBaTe/IbHOW NporpaMmMbi:

YuyebHaa pgucumnamHa «Marematuka: anrebpa M Havasa MaTeMaTU4ecKoro
aHanM3a; reomeTpua» ABNSETCA Y4ebHbIM nNpeaMeToM 06s3aTelbHOM  NpPeAMETHOW
obnactn «Martematuka n nHpopmatmka» ®rOC cpeaHero o6LLero 06pas3oBaHms.

B npodeccroHanbHbIX — 00pasoBaTefibHbIX  OpraHv3aumax,  peanunsyroLinx
obpasoBaTe/lbHYt0 nporpammMy cpefHero obuwiero obpasoBaHWs B npefesiax OCBOEHUA
OMnor Crno Ha 6a3e O0CHOBHOro o06wero o6pasoBaHud, Yy4yebHas AucUUNINHA
«MaTtemaTuka» mn3y4yaetca B 06Lle06pa3oBaTe/lbHOM UMKNe yyebHoro nnaHa ONOIM
CMNO Ha 6a3e OCHOBHOro o6ulero 06pasoBaHWs C MOJMlyYeHWEM CpeaHero oo6Lero
obpasosaHua (MMKPC, MMNCC3).

2.3 O6beM yyebHOM AUCUNNNNHBI U BUAbI y4eOHON paboThbl

Bua yuebHo paboThbl O6bem yacoB
MakcumanbHas yuyebHasa Harpyska 112
Ob6s3aTeNibHas ayanTopHasa yyebHasa Harpyska 112
B TOM YuCne:
TEOPETUYECKNX 3aHATNIA 112
MPaKTUYeCKOM NoAroTOBKM 22

IToroeasa aTrectauusa B (bOpMe IK3aMeHa



3. MepeyeHb naaHupyembix pe3ynbTaToB (Mpo61eMHO-PYHKLNOHANbHbIX
pe3y/ibTaTOB)M3yyeHMUs YyyebHOro npegmera «MaTemaTuka» Ha YPOBHe CpefHero
obuwero obpasoBaHus

Pasgen 1.91eMeHTbl TEOPUN MHOXECTB M MaTeEMaTUUYECKON TOTUKK

ObyuyatowmiicaHa 6a30BOM YPOBHE HayUMUTCS:

- ornepupoBaTb Ha 06a30BOM YpPOBHel NOHATUAMWU: KOHEYHOE MHOXECTBO, 3/IEMEHT
MHOXEeCTBa, [MOAMHOXECTBO, MepeceyeHMe U O00befUHEHME MHOXECTB, YMC/IOBblE
MHOXeCTBa Ha KOOPANHATHOWN NPsSIMOIA, OTPe30K, MHTepBaJT;

- onepupoBaTb Ha 06a30BOM YPOBHE MOHATUAMW:  YTBEPXAEHWe, OTpuLaHue
YTBEPXAEHUSA, UCTUHHbIE N NIOXKHbIE YTBEPXAEHWSA, NMPUYMHA, CNeLCTBME, YACTHbIN Cny4va
06LLEero yTBepXXAeHWS, KOHTpRpUMep;

- HaxoguTb nepecevyeHMe U 00befMHEHME [BYX MHOXECTB, MPeLCTaBNEHHbIX
rpapmyeckn Ha YMCI0BOIN NPAMOIA;

- CTPOUTb Ha YWUCNOBON MNPSAMON MOAMHOXECTBO YMUCNOBOr0 MHOXECTBa, 3afaHHoe
MPOCTENLUNMU YCIOBUAMMN;

- pacrno3HaBaTb JfIOXHble YTBEPXAEHWUS, OWMOKM B PacCy>XAeHUsAX, B TOM 4ucne C
MCMoJIb30BaHWEM KOHTPNPUMEPOB.

B noBcegHEBHOM XWU3HU U NPU U3YYEHUIN APYTUX NPeSMeTOB:

- UCMNONb30BaTb YMC/NOBble MHOXECTBA Ha KOOPAWHATHOM NPSMON NS OnMcaHus
peasbHbIX MPOLLECCOB U ABIEHWIA PEr1OHa;

- NPOBOAMWTb NNOFMYECKMNE PaCCYXXAEHUS B CUTYaLMAX NOBCEAHEBHON XN3HU B YCI0BUAX
CBOEro pervoHa, ropoja, nocesnka.

O6yuyatoLymiicsiHa 6a30BOM YPOBHE MOYYMT BO3MOXKHOCTb Hay4YM T hCA:

- OMepupoBaTH MOHATUAMW: KOHEYHOE MHOXKECTBO, 9MeMEHT MHOXKecTBa,
MOAMHOXKECTBO, MNepeceyeHMe U 00beAMHEHMEe MHOXKECTB, YMC/IOBble MHO>KeCTBa Ha
KOOPAVHATHOM MpAMONA, OTPEe30K, MHTepBan, NoAyuHTepsal, MPOME>KYTOK C BbIKOOTOW
TOUKOW, rpadmyeckoe npeAcTaBneHNe MHOXKECT B Ha KOOPAMHATHOW NA0CKOCTU;

- OMepupoBaTb MOHATUAMU: YyTBEPXKAEHME, OTPULAHMNE YTBEPXKAEHNS, UCTUHHbIE U
NO>KHble YTBEPXKAEHUA, MPUUMHA, CMeACTBMe, YacTHbIA ciyvali 06LLero yTBep>KAeHus,
KOHT pnpumep;

- MpoBepATb NPUHALIEXKHOCTb 3/1eEMEHTa MHO>KeCTBY;

- HaxoAuTb nepeceyeHVe W 0O6bEAMHEHVE MHOXKECTB, B TOM 4WCAe NpeACcTaBleHHbIX
rpacpuyecky Ha YMCI0BOM NPAMOIA 1 Ha KOOPAMHATHOM NA0CKOCTU;

- MpoOBOANTbL  [OKasaTeNbHble pacCy>KAeHus A1 060CHOBAHMA  UCTUHHOCTU
Yy TBEP>KAEHNA.

B noBcefHEBHOW XXM3HU U MPU U3YYEHUMN APYTUX NpegMeT 0B:

- MCMNOMb30BaTb UWC/IOBble MHO>XeCTBa Ha KOOPAMHATHOW nNpAMOA © Ha
KOOPAMHATHOW NAOCKOCTMW A1 ONUCAaHUA peasibHbIX MPOLECCOB U SABMEHUI B YCNOBUAX
CBOEro pernoHa, ropofa, nocesnka;

1Bnechb 1 ganee:pacnosHaBaTb KOHKPETHbIe MPUMEPbI 06LLMX MOHSTUI MO XapaKTepHbIM NMpr3HaKaM, BbINOMHSTb
[eACTBUSI B COOTBETCTBUM C OMpPefeNieHMeM 1 NPOCTEALLMMI CBOCTBAMM MOHATMWIA, KOHKPETU3MPOBATb NpuMepamm o6LLme
MOHSATUS.

23[ecb ¥ fanee; 3HaTb ONPeaeNieHne NMoHSTHS, YMETb MOSICHATbL €ro CMbIC/T,YMETb MCMO/b30BaTh MOHSITME U ero
CBOICTBA NPW NPOBEeAEHUN PAcCyXXAeHWIA, peLeHnn 3agad.



- MNPOBOAUTb [0Ka3aTe/bHblE
paccy>X/IeHUs B CUTYyalusax NOBCeAHEBHOM >XMN3HW BYCNOBUAX PernoHa, ropoaa, nocenka
Npu peLeHnn 3agay U3 apyrux npeimeToB.

Pa3gen 2. Yucna v BblpaxkeHuns

Ob6yuatoLyuiicaHa 6a30BOM YPOBHE HaYUUTCS:

- onepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMW: LEf0e 4YUCO, AeIMMOCTb 4ucen,
00bIKHOBEHHAA [Apobb, AecATUYHAA Ap00b, pauMoHanbHOe YMCo, NPUBANXEHHOE 3HAYeHMne
ymcna, 4acTb, [ONA, OTHOLUEHWe, NMPOLEHT, MOBbILWEHME W MOHMXEHWE Ha 3afjaHHOe Yu1C/o
MPOLLeHTOB, MacLuTab;

- onepupoBaTb  Ha  6a30BOM  YpOBHe MOHATUAMMU: norapupm ymcna,
TPUTOHOMETPUYECKAsA OKPYXXHOCTb, rpagycHas Mepa yrna, BenyuMHa yrna, 3afgaHHoro
TOYKON Ha TPUTOHOMETPUYECKON OKPYXXHOCTU, CUHYC, KOCUHYC, TaHIeHC W KOTaHreHc
YIN0B, UMEIOLLMX MPOU3BOJIbHYIO BEIMUNHY;

- BbINOMHATb apuMETUYECKME AeACTBUA C LeNbIMU N paLMOHa/IbHbIMU YUCaMW;

- BbINOMHATL HEC/NOXHble Mpeobpa3oBaHUA UMUCNOBLIX BbIPKEHWNA, COAEPXKALLMNX
CTeneHn Yncesn, NMMbo KOPHMU 13 Yncen, Mb0o norapumMbl Yumcern,

- CpaBHMBaTb paumoHa/bHble YnCa Mexxay Coboi;

- OUEeHMBaTb W CpaBHMBATb C PauMOHa/IbHbIMK YUCNaMW 3HAYEHUS LLeNIbIX CTeneHeMn
ymces, KOpHeW HaTypasibHON CTeNeHW 13 YICeN, IOrapugmoB YMCen B MPOCTbIX CyYasX;

- n306paxarb TOYKaMy Ha YMCNOBOW MPAMON Liefible U pauuoHaIbHbIE YACNE;

- n3006paxaTb TOYKamMy Ha UMC/IOBOW MPAMOW Lefble CTerneHW UUCEN, KOPHU
HaTypaibHOW CTENeHN U3 Ynces, norapugmMbl YACEN B MPOCTbIX CyYasXx;

- BbIMNOMHATD  HEC/IOXHble  Mpeobpa3oBaHNA  LenblX W APO6HO-paLMOoHabHbIX
OYKBEHHbIX BbIPaXXEHWIA;

- BblpaXaTb B NMPOCTENLLNX CNyYasX U3 paBEHCTBA OfHY NEPEMEHHYIO Yepes Apyrue;

- BbIUMCNATb B MPOCTbIX C/y4Yyadx 3HAYEHUS YMCNOBbIX U OYKBEHHbIX BbIPAXEHWUNA,
OCYLLLECTBNAS HEOOXOAMMble NOACTaHOBKM W1 Mpeobpa3oBaHus;

- M306paXkaTb CXeMaTUYeCKM yros, BennymHa KOTOporo BblpaxeHa B rpagycax;

- OUeHMBaTb 3HaKWN CUHYCa, KOCMHYCa, TaHIreHca, KOTaHreHca KOHKPETHbIX YI/IO0B.

B noBcefHEBHOW XXU3HW 1 NPU U3YyYeHUN APYTUX yUeOHbIX NpeaMEeTOB:

- BbIMNO/IHATb BbIYMC/IEHWS NPY PeLLEeHNI 3a4a4 NPaKTUYeCKOro XapakTepa,;

- BbINOMHATL NPaKTUYecKMe pacyeTbl C WCMNOSb30BAHMEM MpPU  HEOBXOAUMOCTU
CNpaBOYHbIX MaTePUanoB ¥ BbIYUCINTEIbHbIX YCTPONCTB;

- COOTHOCUTb peasibHble BeIMUYNHBI, XapaKTepPUCTUKN 00BEKTOB OKPYXKatoLero Mmpa c
MX KOHKPETHBLIMW YNCNOBLIMU 3HAYEHUAMNA;

- MCNONb30BaTb METOAbl OKPYrNeHWs, NpuBAMKeHUs W NPUKULKW NPU  PeLleHun
MPaKTUYecKnX 3afay noBcegHEBHOM XU3HMW.

ObyyaroLymniicaHa 6a30BOM YPOBHE MOMYYMT BO3MOXKHOCTb HayYMThCA:

- CBOOOAHO onepupoBaTb MOHATUAMMW: LiESI0e YUCNO, AENMMOCTb Ynces, 0ObIKHOBEHHAS
Apo6b, aecATUYHas Apobb, pauMoHa/lbHOE YMUCN0, NPUGMMXKEHHOE 3HAYeHMe YKucna, 4acTb,
[0N19, OTHOLUeHWe, MPOLEHT, MOBbILIEHNE W MOHWKEHWe Ha 3aflaHHOe YMCN0 MPOLEHTOB,
MacwTab;

- MPUBOANTb NPUMEPbI YACEN C 3aJaHHbLIMI CBONCTBaAMUN AE/TMMOCTH;



- OMepupoBaTtb MOHATUAMW: NOrapugm
ynucna, TPUrOHOMETPUYECKAsAs OKPYXXHOCTb, pafuaHHad v rpagycHas mepa yrna, BenmyuHa
yrna, 3aflaHHOro TOYKOM Ha TPUIOHOMETPUYECKOM OKPY>KHOCTU, CUHYC, KOCUHYC, TaHTeHC U
KOTaHreHC Yrn10B, UMEILNX NMPON3BO/IbHYIO BEIMYMHY, YMCa e U I

- BbINOMHATL apuUMeTUYECKMEe AeACTBUA, COYeTast YCTHble M MUCbMEHHbIe MPUeMsl,
MPUMEHSAS NPU HEOOXOANUMOCTUN BbIYNCIUTENbHBLIE YCTPOMNCTBA;

- HaxouTb 3HaYeHWUS KOPHSA HaTypasibHOM CTEeneHW, CTeneHW C payMoHasIbHbIM
rokasaresnem, fiorapugma, Ucrnosb3ys Npy Heo6Xo0AMMOCTU BbIYNC/INTESIbHbIE YCTPONCTBE;

- M0/1b30BaTbCA OLEHKOW M NPUKULKON NpY NPaKTUYeCKNX pacyeTax;

- MPOBOAUTbL MO W3BECTHbIM (hopMynam W npasuiaM npeobpasoBaHns OYKBEHHbIX
BblIPaXKEHWNIA, BKNHOYAIOLLMX CTEMEHWN, KOPHW, TOrapndmbl U TPUTOHOMETPUYECKUE (DYHKLNN;

- HaxoAWTb  3HAYEHWA  UMUCMOBbIX WU  OYKBEHHbIX  BbIPaXEHWWA,  OCYLLECTBNASA
Heo6XxoAnMble MOACTAHOBKM U NMpeobpa3oBaHus;

- M306paXkaTb CXeMaTWYecku Yyros, Be/MYMHa KOTOPOro BbipaXKeHa B rpagycax wau
pagnaHax;

- WCMO/Mb30BaTb MNpPW pelleHUn 3agay TabnnyHble 3Ha4YeHUs TPUTOHOMETPUYECKUX
(hyHKUWIA YT NOB;

- BbIMNOJHATb MEPEBOS BEMYMHbI YI1a U3 paguaHHOW Mepbl B rpafyCHYHO 1 06paTHO.

B noBcegHEBHOM >XU3HU 1 NPU N3YYeHUU APYTUXy4yebHbIX npeimeT OB:

- BbINOMHATbL  JeACTBMA C  YUCNOBBIMW  [JaHHbIMW  NpUM  pelleHnun  3ajad
NpaKkTU4YeCKOro xapakTepa, HeoO6XOAUMble B peasibHOMW >XU3HW B YCNOBUAX CBOErO
pervoHa, ropojga, nocefika W 3afay M3 pas/iMyHbIX o0bnacTen 3HaHW, UCMOMb3YyA Npu
Heo6X0ANMOCT M CNPaBOYHble MaTepuasbl U BbIYUCINTe/IbHble yCT PONCTBA;

- OUeHMBaTb, CpaBHMBATb M WCNONbL30BaThb MNPWU PELUEHMN NpaKTUYECKMX 3ajad
YMC/I0Bble 3HAYEHMWS peasibHbIX BEIMYMH B YCOBUAX CBOEr0 pernoHa, ropoga, noceska u
3afia4 u3 pasnnyYHbIX 06/acTeil 3HAHWUA, KOHKPEeTHbIE YUCNOBble XapaKTepucTUKu
00bEKT OB OKpY>KaroLLero mmpa.

Pa3gen 3. Y paBHEHUA U HepaBEHCTBA

ObyuvatoLniicaHa 6a30BOM YPOBHE HayuynTCS:

- peLuaTb SIMHENHbIe YpaBHEHUSA U HEPaBEHCTBA, KBafpaTHble YpaBHEHWS;

- pewartb forapumuyeckme ypaBHeHus Buaa lo8a (bx + c€) = i1 M npocTeine
HepaBeHCTBa BMAa 108ax<i;

- pewlaTb NokKasaTte/ibHble YpaBHEHUA, BUAa abac= i1 (r4e i MOXHO NpeacTaBuThL B BUAE
CTeNeHM C OCHOBaHMEM a) WM MNPOCTeilune HepaBeHCTBa BMAa ax<ii (roe W MOXHO
NpeAcTaBUTL B BUE CTEMEHM C OCHOBaHWEM a);

- MNPUBOAUTL HECKO/IbKO TMPUMEPOB KOPHEN MNpPOCTEMLEero TPUrOHOMETPUYECKOTO
ypaBHeHusA BMAa: 8SwWwX = a, €08 X = a, 18X = a,c\ax = a, rge a - TabnnyHoe 3HaueHue
COOTBETCTBYHOLLE TPUTOHOMETPUYECKOW (PYHKLNW.

B noBcegHEBHOM XWU3HU U NPUU3YYEHUN APYTUX NPELMETOB:

- COCTaBNATb W pewaTb YPaBHEHUS W CUCTEMbl YpPaBHEHWI/ Npu peLleHumn
HECNOXKHbIX MPaKTMYECKNX 3afa4y BYC/I0BUAX CBOErO PernmoHa, ropoga, noceska.

Ob6yvarowninicaHa 6a3oBOM YPOBHE MOYYNT BO3MOMKHOCTb HAyYNThCSA:



- pewaTb pauMoHasbHble,
MnokasaTeNbHble W florapuMUUeckme ypaBHEHUS U HepaBeHCTBA, NpocTelilne
MppaLuoHanbHble 1 TPUTOHOMET PUUECKIME YPaBHEHWS!, HEPABEHCTBA U UX CUCTEMbI;

- MCMOMb30BaTb METOAbl PELUeHUS YpaBHEHWIA: NPUBEAEHWE K BUAY «MpPOU3BeAeHMe
PABHO HYMO» WM «4aCTHOE PABHO HY/O», 3aMeHa NepPeMeHHbIX;

- CNONb30BaTh MeTO/ MHTEPBANOB /151 PELUEHNA HEPaBEHCTB;

- UCnonb3oBaThb rpaduuecknii MeTon ANA MPUOIUXKEHHOrO PELLEHUS] YPaBHEHWIA U
HEpPaBeHCTB;

- M300paykaTb HA TPUTOHOMETPUUYECKON OKPY>KHOCTU MHOXKECTBO peLLeHWi
NPOCTeLNX TPUrOHOMET PUYECKUX YPABHEHUI N HEPABEHCTB;

- BbINOMHSATb 0TGOP KOPHeli ypaBHEHUIA WM peLleHNA HepaBeHCTB B COOTBETCTBUM C
[0MOMHNTE/bHBIMU YCIOBUAMMN 1 OFPaHNUYEHUSMMU.

B noBcefHEBHOM XWN3HW 1 NPX U3YUeHUU APYTUX YUeOHbIX NpeiMeToB:

- COCTaBNATb U pellaTb YPaBHEHUS, CUCTEMbl YPaBHEHWUIA U HepPaBEHCTBA MPY PeLleHMK
3afay Apyrux yuye6HbIX NpeiMeToB;

- UCMNONb30BaThb YPaBHEHMS W HepaBeHCTBA [/1s MOCTPOEHUA U UCCNef0BaHUS
NPOCTEeNWNX MaTeMaTNYECKUX MOZIENEN peanbHbIX CUTYyauuii UM NPUKNaAHbIX 3a4ay
BYC/IOBMSIX CBOEr0 permoHa, ropoaa, nocenka;

- YMeTb MHTEPNPEeTUPOBATL MOMYUYEHHbI NPY peLleHnn ypaBHEHUS!, HepaBeHCTBA
WA CUCTEMbl pe3ynbTaT, OLUEHWBATbL ero MpaBaonofo6me B KOHTEKCTe 3afaHHOl
peanbHO cuTyauunm WAM NPUKNAAHOW 3afauyn B YC/IOBMAX CBOEro pervoHa, ropoja,
rnoceska.

Pa3sgen 4. PyHKUNNU

ObyuyatoLymiicaHa 6a30BOM YPOBHE HayUUTCS:

- onepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMU: 3aBUCUMOCTb BeSIMUMH, (YHKLMS,
apryMeHT 1 3HayeHue (hYHKUMMW, 0651acTb OMpefeneHns U MHOXECTBO 3HAYeHU PYHKLUN,
rpauk 3aBUCMMOCTM, TpauK PYHKLUUN, HYNU (YHKUUA, NMPOMEXYTKMU 3HAKOMOCTOAHCTBA,
BO3pacTaHue Ha YNC/IOBOM MPOMEXYTKe, yOblBaHME Ha YMC/IOBOM MPOMEXYTKe, Hanbosbluee
M HaMMeHbLUee 3HavyeHne (YHKUMWM Ha YMC/IOBOM MPOMEXYTKe, nepuoanyeckas (yHKUKMS,
nepvog,;

- onepupoBaTb Ha  6a30BOM  YpOBHe  MOHATMAMMW.  npsMas M obpaTHas
MPOMOpUMOHATIBHOCTL /IMHEHAs, KBafpaTuyHas, JforapugmMumyeckas M nokasartesibHas
(YHKLMMN, TPUTOHOMETPUYECKNE (DYHKLINW;

- pacnosHaBaTb  rpaMkyM  3/IEMEHTAPHbIX  QYHKUWMIA:  NpsAMOA 1 obpaTHOM
MPOMoOpUMOHA/IbHOCTU, JIMHENHOW, KBaApaTUYHOW, N0orapu)MMUecKo W MnoKasaTesIbHOW
(OYHKUWIA, TPUTOHOMETPUYECKNX (DYHKLNIA;

- COOTHOCWUTb  rpaukn  3nemMeHTapHbIX  (PYHKUWMIA:  npamMod ¥ 0bpaTHOM
MPOMOpPUMOHA/IbHOCTU, JIMHENHOW, KBaApaTUYHOW, N0rapu)MMyeckKo W MnoKasaTesIbHOW
(YHKLUMIA, TPUTOHOMETPUYECKUX (DYHKLUMIA C (hOpMYiamn, KOTOPbIMU OHW 3afiaHbl;

- Haxo4uTb MO rpafuKy NPUGAMKEHHO 3HaAYeHNUA (DYHKUMW B 3aflaHHbIX TOUKaX;

- onpeaensTb No rpaguky CBOMCTBa PYHKUUWU (HYNN, MPOMEXYTKMN 3HAKOMOCTOSHCTBA,
MPOMEXYTKN MOHOTOHHOCTU, Hanbo/bLINe Y HAMMEHbLLWE 3HAYEHUS U T.M.);



- CTPOWUTb 3CKM3 rpafuka (yHKLMK,

YOOBMIETBOPAIOLWEN MNPUBEAEHHOMY Habopy YCnoBuii (MPOMEXYTKWM BoO3pacTaHust /
yOblBaHUS, 3Ha4YeHe (YHKLMMN B 3a[JaHHON TOUKE, TOUKMN 3KCTPEMYMOB U T.4.).
B noscefHEBHOW XU3HN N NPU U3YUHEHUMN APYTNX MNPEeLMETOB:

- onpegensTb NO rpauMkam CBOICTBa peaNbHbIX MPOLLECCOB W 3aBUCMMOCT el
(HambonblMe W HaMMeHblUMe 3HAYeHWUS, MNPOME>KYTKM Bo3pacTaHus U ybbiBaHUA,
NPOME>KYT KM 3HAKOMOCTOAHCTBA M T.M.) BYC/IOBUSIX CBOEr0 permoHa, ropoaa, nocenka;

- WHTepnpeTupoBaTb CBOMCTBA B KOHTEKCTE KOHKPETHON MpaKTUYECKOW
cUTyaumn BYyCNOBUAX CBOErO pernoHa, ropoga, noceska.

Ob6yyatonincaHa 6a3oBoM YPOBHE MOMYYNT BO3MOMKHOCTb HAyYNThCSA:

- OMepupoBaTb MOHATUAMWU: 3aBUCUMOCTb BENYMH, (PYHKUMS, apryMEHT W 3HaAYeHue
(OyHKUMK, 06N1acTb ONpPeAeneHns Y MHOXKECTBO 3HAYEHUI (DYHKUMK, rpaduK 3aBUCMMOCTMI,
rpaduk yHKUMKW, HynM QYyHKUMK, MPOME>KYTKMU 3HAKOMOCTOSIHCTBA, BO3pacTaHWe Ha
4MCMIOBOM MPOMEIKYTKe, Y6bIBAHME Ha YMC/IOBOM MPOMEXKYTKE, Hanbosbllee 1 HaMMeHbLLIEE
3HayeHne (MYHKLUMM Ha YMCNOBOM MPOMEdKYTKe, nepumognyeckas oyHKUMS, nepuod, YeTHas u
HeyeTHasa PyHKUUN;

- OMepupoBaTb MOHATUAMW: MNpsAMass M obpaTHas MNPOMOPLMOHALHOCTb, NIMHENHas,
KBagpaTwu4yHas, norapumMmyeckas W nokasaTenbHas QyHKUMKW, TPUTOHOMETPUYECKMe
pyHKLMK;

- ONpeaensaTb 3Ha4YeHWe (QYHKLMW MO 3HAYEHMIO apryMeHTa Mpu pas/inyHbIX cnocobax
3aflaHnsA PyHKUMK;

- CTPOMTb rpadmKn N3y4yeHHbIX YHKLUNIA;

- onucbiBaTb MO rpadMky M B NPOCTEALINX chlyvasx Mo (opmy/e MoBefeHMe U
CBOMCTBA (PyHKUMIA, HaXo4MTb MO rpaduky yHKUUM HanbobLUNEe N HAaUMEHbLLIVE 3HAYEHNS;

- CTPOUTb 3CKM3 rpadmka QyHKUMKW, YAO0BNeTBOPSAIOLWEA NPUBEAEHHOMY Habopy
ycnosuii (NPOMe>KyTKK Bo3pacTaHus/ybbiBaHWS, 3HaYeHWe (DYHKUMW B 3a4aHHOM TOUKe,
TOYKM 3KCTPEMYMOB, aCUMOTOThI, HYM PYHKUAN U T.4.);

- pewaTb YpaBHEHWUs, NPOCTeMlne CUCTEMbl YpaBHEHWIA, WCNONb3ysi CBOWMCTBA
(PYHKUMIA 1 X TpafpuKOB.

B noBcefHEBHOM >XMN3HWN 1 NPU U3YYeHUN APYTUXYy4ebHbIX NpeaMe T 0B:

- onpegensTb MO rpakam M WUCMONb30BATb ANS PELIeHMS MNPUKNagHbIX 3agad
CBOWCTBA peanbHbIX MPOLECCOB W 3aBUCMMOCTEN (Hambonblive W HaMMeHbLLKne
3HaYeHUs, TMPOMEXKYTKM BO3pacTaHua W ybbiBaHUA  PYHKUAW, MPOMEXKYTKM
3HAKOMOCTOSHCTBA, acCUMNTOThI, NEPUOA M T.M.) BYCNOBUSX CBOEro pernoHa, ropoaa,
nocenkKa;

- WHTepnpeTupoBaTb CBOMCTBA B KOHTEKCTE KOHKPETHON MpaKTUYECKOW
cUTYyaumn BYC/IOBMUSIX CBOET0 PeErnmoHa, ropoga, nocenka;

- onpegensTb MO rpaukam npocTelwmne XapaKTEepUCTUKN NEPUOANYECKMX
npoLeccos B 61M010rMM, 3KOHOMWKE, My3blKe, pagnocBsa3nM 1 ap. (amnanTyga, nepmojg u
T.MN.) BYCNOBUSAX CBOEr0 perMoHa, ropoga, nocesnka.

Pasfen 5. 9n1emMeHTbl MaTeMaTUYecKoro aHanmsa

ObyuatowmiicaHa 6a30BOM YPOBHE HayUUTCS:

- onepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMW: MPOU3BOAHASA (YHKUMM B TOYKe,
KacartesibHaa K rpadmky hyHKUMN, NPOoM3BOAHAA PYHKUUNK;



- onpefensiTb 3HayeHWe MPOU3BOLHOM
(hYHKLMKN B TOUKE MO M306PaXKEHMIO KacaTeNbHOW K rpadiuky, NpoBefeHHON B 3TON TOUKE;

- pewaTtb HeCNOXHble 3a4ayM Ha TNPUMEHEHME CBA3M MeXay MnpoMexyTKamu
MOHOTOHHOCTM M TOYKaMW 3KCTpeMyma (DYHKUMW, C OAHOW CTOPOHbI, U NPOMEXYTKaMM
3HAKOMOCTOAHCTBA U HYNAMW NPOM3BOAHON 3TOM QPYHKUUN - C APYTOMN.

B noBcegHEBHOW XXU3HU U NPU U3YHEHWUMW APYTUX NPEeLMETOB:

- MOMb3yAcb rpaukaMmy, CpaBHMBATb CKOPOCTM BO3pacTaHMa (pocTa, MOBbILLIEHUS,
YBE/IMYEHUA U T.M.) UIN CKOPOCTU YObIBaHUA (NafeHWs, CHVKEHWUSA, YMEHbLUEHUS W T.M.)
BE/IMYMH B peanbHbIX Nnpoueccax;

- COOTHOCUTb rpafuKnM peanbHbIX MNPOLECCOB M 3aBUCUMOCTEW C WX OMUCAHUAMN,
BKNHOYAKOLWMUMMN  XapaKTePUCTUKN  CKOPOCTM  M3MeHeHUsi  (ObICTPbIA  POCT, NaBHOE
MOHWKEHME U T.1M.);

- MCNONb30BaTb rpaiMkKn peanbHbIX NPOLLECCOB AN PELLUEHUA HEC/TOXHbBIX NMPUKNAAHbIX
3afjay, B TOM 4YumC/e onpeaenss no rpaduky CKopocTb X04a npouecca.

ObyyvatoLnincaHa 6a3oBoOM YPOBHE MOMYYNT BO3MOXKHOCTb HayuMThCA:

- 0nepupoBaTb MOHATUAMMU: MPON3BOAHAA (PYHKLUMW B TOYKe, KacaTe/lbHas K rpadyuky
(PyHKUMKW, NPOM3BOAHAA (YHKUNN;

- BbIUMCNATL  MPOWU3BOAHYK  OAHOYUMIEHA, MHOrOY/MeHa,  KBaApaTHOro  KOPHH,
MPOW3BOAHYIO CYMMbI (DYHKLMI;

- BbIMMCNATbL MPOU3BOAHbLIE 3NIEMEHTAPHbIX (YHKUMA U UX KOMOWHAUMA, WCMOob3ys
CrpaBoYHble MaTepnanbl;

- MccnefoBaTb B MPOCTENMWNX chydasaxX (YHKUMM Ha MOHOTOHHOCTb, HaxoauTb
Hambonblne W HauMeHbLUMe 3HayYeHUs (QYHKUWA, CTPOMTb rpaukm MHOFOUIEHOB U
NPOCTEeNWNX paunmoHanbHbIX (YHKUMIA C MCMONb30BaHMEM annapaTa mMaTemMaTWUyecKoro
aHasmsa.

B noBcegHEBHOW XXMU3HW U NPU U3YYEHUU APYTUX YUYeOHbIX NPeaMEeTOB:

- pewaTb NpUKNagHble 3ajavyn U3 6KUoNornKn, PUMKN, XUMUKN, 3IKOHOMUKKN U SPYTUX
npeAmMeTOB, CBA3aHHble C WCCNefOBaHMEM XapakKTepucTUK peasibHbIX MPOLECCOB B
YCNOBUAX CBOEr0 pernoHa, ropoga, rnocenka, HaxoXXgeHneM HanmbonbWmX N HaMMeHbLUNX
3HaYeHU, CKOPOCTU UYCKOPEHNA 1 T.0.;

- VHTepnpeTnpoBaTb NOJIyYeHHbIe pe3ynbTaThl.

Pasgen 6. CTaTucTKa ¥ TeOpusa BEpPOATHOCTEN, N0rMKa U KOMOGMHaATOpKKa

Ob6yuvatoLniicaHa 6a30BOM YPOBHE Hay4yUTCH:

- onepupoBatb Ha 6a30BOM YpPOBHE OCHOBHbLIMW OnUcaTe/bHbIMW XapaKTepucTUKamm
4MCoBOro Habopa: cpefHee apuMETUYECKOe, MeAuaHa, Hauvbonbluee W HaMMeHbLUee
3HaYeHNs;

- onepupoBaTb Ha 6a30BOM YPOBHE MOHATMAMM: 4acToTa WM BEPOATHOCTb COOLITUS,
C/ly4YaliHblii BbI6OP, ONbITbI C PABHOBO3MOXHbLIMU 3/IEMEHTAPHbLIMW COOLITUAMU;

- BbIYUCNATbL BEPOSATHOCTM COObLITUIA HA OCHOBE MOACYeTa YnUCna NCXOLO0B.

B noBcegHeBHOM XWU3HU U NMPU U3YYEHUIN APYTUX NPeSMeTOB:

- OUeHMBaTb W CpaBHMBATb B MPOCTbIX C/lyvyasdx BEPOATHOCTU COOLITUIA B peasibHOM
YXM3HW B YCIOBUAX CBOEr0 PErnoHa, ropoja, Noceska;

- 4yuTatb, CONOCTAaBNATb, CPaBHUBATb, UHTEPNPETMPOBATL B MPOCTbIX CyYasaX peasbHble
[aHHble pernoHa, NpefcTaB/ieHHble B BUAe Tabnuu, guarpamm, rpadurkos.



Ob6yuvatoumiicaHa 6a30BOM YpPOBHE
MOMYYUT BO3MOXHOCTb HAYy4UTbCS:

- UMeTb NpeACTaB/ieHWe O [AMUCKPETHbIX W HEMPEPbIBHbIX C/AYYalHbIX BeINYMHAX W
pacnpejenieHnsx, 0 He3aBUCMMOCTU CNyYalHbIX BE/TMYMH;

- UMeTb MpeACcTaB/ieHMe O MaTemMaTM4YeCKOM OXWAAHUW W JUCTNEePCUU  ClyYailHbIX
BE/INYMH;

- UMeTb MpeAcTaB/ieHNe O HOPMa/lbHOM pacnpefefieHun ¥ npuMepax HOpPMasibHO
pacnpefeneHHbIX CyYalnHbIX BeJIMYMH;

- MNOHWMATb CYTb 3aKOHa O0/bLWKX YWUCen U BbIGOPOYHOrO MeTofa W3MepeHUs
BEPOSITHOCTEMN;

- UMeTb MpefcTaBieHWe 00 YCNOBHOW BEPOATHOCTM M O MOJMIHON BEPOSATHOCTY,
MPUMEHATH UX B PeLLeHnN 3a4ay;

- UMeTb NpefAcTaBNeHNe O BaXHbIX YaCTHbIX BUAAX pacrnpefenieHUnin n NpuMeHaTb UX B
peLleHnn 3atay;

- UMeTb NpeAcTaB/eHne 0 KOPPenaunuu cnyyvamHblX BeIMYKH, O IMHENHOW perpeccuu.
B noBcegHEBHOM XWU3HU U NPU U3YYEHUIN APYTUX MPeSMETOB:

- BbIYMCNATb WAN OLEHUBATb BEPOATHOCTU COOLITUIA B pPeasibHOM >KWU3HW BYCOBUAX
CBOEro pervoHa, ropoja, noceska;

- BblOMpaTb NOAXOAALLINE MEeTOAbI NPeLCTaBNeHNs U 06paboTKMN faHHbIX;

- YMeTb pewatb HECNOXHble 33ajayn Ha MpUMeHeHVe 3akoHa O60/blIMX Yucen B
coumMonornmn, CTpaxoBaHUW, 34paBOOXPaHEHMMU, obecnevyeHUr 6e30MacHOCTU HaceslieHus
pervoHa, ropofa, Nocenka B YpesBblyaiHbIX CUTyaLMsAX.

Pasgen 7. TeKcToBble 3a4aun
ObyuatowmiicaHa 6a30BOM YPOBHE HayUUTCS:

- peLlaTb HeC/I0XKHble TEKCTOBbIE 3a4ayn pasHbIX TUMOB;

- aHa/M3npoBaTb YC/IOBME 3afayu, Npu HeobXOAUMOCTM CTPOUTb A1 €ee peLueHus
MaTeMaTUYeCKyt0 MOZJesb;

- MOHMMaTb W MUCNONb30BaTb A5 PelleHns 3afavn MHHOpMaLMIo, NPeLCTaBlEHHYIO B
BU/e TEKCTOBOMW M CUMBOJIbHOW 3arucK, CXeM, Tabnuu, guarpamm, rpamkos, pUCYHKOB;

- [eliCcTBOBaTbL NO aNropuTMy, COAepPXKalleMycs B YC/I0BMM 3ajauu;

- MCMNONb30BaTb /IOrMYECKMe pacCy>XAeHns Npu peLleHnn 3a4auu;

- paboTtatb C M3OLITOYHLIMW YCNOBUAMU, BbloUpas u3 BCeW WHMOPMaLMK, AaHHbIe,
HeobXo4MMble 418 PeLLleHns 3ajauun;

- OCYLLeCTBNATb HEC/IOXKHbIA Nepebop BO3MOXHbLIX peLleHuid, Bbloupas U3 HUX
OMTMMasIbHOE N0 KPUTEPUAM, CHOPMY/IMPOBaHHLIM B YC/I0BUN;

- aHa/M3npoBaTb WM WHTEPNPETMPOBaTb MONYYEHHbIE PELUEHNS B KOHTEKCTe YC/0BUA
3afja4u, BblbMpaTh peLleHns, He NPOTUBOPeYaLLne KOHTEKCTY;

- peLuaTb 3afa4uM Ha pacyeT CTOMMOCTYW MOKYMOK, YCyr, NOe3[0K 1 T.N.;

- peLuaTb HECNOXHble 334ayu, CBA3aHHbIe C [0/IEBbIM YYacTUeM BO BMafeHUN upmon,
NpeanpuATUEM, HELBUXXNMOCTbIO;

- pewaTb 3afayM Ha npoCTble MNPOLEHTbl (CUCTEMbl CKUAOK, KOMMUCCUM) U Ha
BblUMCNIEHNE CMOXHBIX MPOLEHTOB B Pa3/IMYHbIX CXemax BK/1af0B, KPeAUTOB U UMOTEK;

- pewlaTb MpakTUYecKue 3afayn, Tpebyrouine WUCMOob30BaHUA OTPULLATESIbHBIX YUCEN:
Ha onpefeneHve TemnepaTypbl, Ha ONpeeNieHne MoIOKEHNSA Ha BPEMEHHOW Ocu (40 Hallel



3pbl X NOCME), Ha [ABWKEHWE [AEHEXHbIX
cpeacTB (npuxog/pacxof), Ha onpeaeneHue ranyouHbI/BbICOTbI U T.1.;

- WCMONb30BaTb NOHATME MacliTaba Ans HaxXOXKAEHUS PacCTOSHWMIA U AIMH Ha KapTax,
MnaHax MecTHOCTM, NiaHax NOMELLEHWIA, BbIKPOIMKaxX, Npu paboTe Ha KOMMNbIOTEPE U T.1.

B noBceHEBHOW XXU3HU U NPU U3YHEHWUMN APYTUX NPeLMETOB:

- pewaTb HECNO>KHble MNpaKTW4YecKMe 3aayn, BO3HMKaKLMe B CUTYyaumax
MOBCEAHEBHOW >XU3HN BYCMOBMSIX CBOEr0 permoHa, ropoaa, nocenka.

O6yuyatouyumiicsiHa 6a30BOM YPOBHE MOMYYMT BO3MOXKHOCTb HayYMThCS:

- pellaTb 3a4ayM pasHbiX TUMOB, B TOM YKC/e 3afayi NOBbILEHHON TPYAHOCTW;

- BblOMpPaTb ONTUMa/IbHbIA MeTO[ pPeLleHUs 3agadn, paccMaTpuBas pas/iMyHbIe
MeTOfbl;

- CTPOUTb MO/ENb PELLEHMS 3aa4mM, NPOBOAMNTb A0Ka3aTe/NbHbIe PAaCCy>KAeHUS;

- pewaTb 3agayn, Tpebylolmne nepebopa BapuMaHTOB, MPOBEPKMU YCMOBUIA, BbiGopa
ONTMMa/bHOrO pesynbTaTa;

- aHanM3npoBaTb M MHTEPNPeTUPOBAaTb pe3ybTaThl B KOHTEKCTE YCIOBUS 3a4auMn,
BbIOMPATb PeLLeHMsl, He NPOTUBOpPeYaLLe KOHTEKCTY;

- MepeBOAWTb MNPV PelleHMn 3afaun WHGOopMaUMI M3 OfHON opMbl B Apyryto,
MCNOMb3ys NP HEO6XOAUMOCT W CXeMbl, Tabnuupl, rpacmkn, anarpammbl.

B noBceaHEBHOM YKU3HU 1 MPK N3yYeHUN ApYyrux npeamMeTOB:

- pellaTb NpaKTUYECKMe 3a4aun 1 3agaunm 13 gpyrux npeagMeT OB BYCNOBUSIX CBOErO
pernoHa, ropoga, nocesnka.

Pa3gen 8. eomeTpus

Ob6yuaroLnincsiHa 6a30BOM YPOBHE HayUUTCH:

- onepupoBaTb Ha 6a30BOM YpPOBHe TMOHATUAMW: TO4YKa, nNpsMasd, MAO0CKOCTb B
MPOCTPaHCTBE, Napaine/bHOCTb U NePreHANKYNAPHOCTb MPAMbIX U MIOCKOCTEN;

- pacrnosHaBaTb  OCHOBHble  BWAbl  MHOrOrpaHHWKoB  (MpusMa,  nNMpamuaa,
NPSMOYro/bHbIV Napannenenuneq, Kyo);

- n306paxaTb M3y4vaemble (QUrypbl OT PYKU U C NPUMEHEHUEM MPOCTbIX YepTEXHbIX
MHCTPYMEHTOB;

- penatb (BbIHOCHbIE) M/IOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX 06bEMHBLIX (Uryp: BUL
CBepxy, CO0KY, CHU3Y;

- M3BNeKaTb WH(OpMauUMio O MNPOCTPAHCTBEHHBLIX FEOMETPUYECKMX  (hurypax,
NpeACTaBNeHHYHO Ha YepTexax U pucyHKax;

- NPUMeHATL TeopeMy [Mudaropa Npu BbIYUCNEHUU 3/1EMEHTOB CTEPEOMETPUYECKMX
uryp;

- HaxoAuTb O06bEMbI M MAOWAAN MOBEPXHOCTEA MNPOCTEMLINX MHOrOrpaHHMKOB C
NpYMeHeHneM hopMyri;

- pacno3HaBaTb OCHOBHble BUAbI TN BpaleHUs (KOHYC, LMANHAP, cdepa u wap);

- HaxoauTb 06beMbl M NOLWAAM MOBEPXHOCTEN MPOCTEMLLINX MHOFOrPaHHMKOB W Ten
BpaLLleHus C NpuMeHeHeM opmyI.

B noBceaHEBHOM YKU3HU 1 MPU N3YyYeHUN ApYyrux npeamMeTOB:

- COOTHOCUTb abCcTpaKTHble rTeOMeTPUYECKME NMOHATUSA U (PaKTbl C peanbHbIMU
YKN3HEHHbIMWN 06beKTamMmn 1 CMTyaunsiMm BYCIOBUSAX CBOErO pernoHa, ropoga, Nocenka;



- ucnonb3oBaThb cBoicTBa
MPOCTPAHCTBEHHbIX TEOMETPUYECKUX (uryp AN peweHus  TUMNOoBbIX 3ajay
NPaKTUNYECKOro CoAep>KaHuns BYCNOBMSAX CBOEr0 permoHa, ropoga, nocenka;

- COOTHOCUTb M/oLaam NoBepXHOCTEN Te/l OANHAKOBOWN (HOPMbI Pa3IMYHOro pasmepa;

- COOTHOCUTb 06bEMbI COCY/10B OAMHAKOBOW POPMbI Pa3/IMYHOro pasmepa;

- OueHMBaTb (hopMy nNpPaBWILHOIO MHOrOrpaHHMKa Mocne ChnuaoB, CPe3oB W T.M.
(onpefensTb KONNYECTBO BEPLUMH, pebep 1 rpaHeit NonyYeHHbIX MHOTOrpaHHUKOB).

O6yyaronincaHa 6a3oBoM YPOBHE MOMYYNT BO3MOMKHOCTb HAyYNThCSA:

- onepupoBaTb MOHATUAMW: TOYKa, MpsAMasi, MAOCKOCTb B MNPOCTPaHCTBE,
napannenbHoCThb Y NepneHANKYISAPHOCTb NPSMbIX 1 NIOCKOCTENR;

- NPUMEHATb A1 PELLeHNs 3aad reoMe Tpuyeckne hakThbl, €CM YCNOBUSA MPUMEHEHNS
3aflaHbl B IBHOW (hopMme;

- pewaTb 3agaynm Ha Haxo>KAeHWe reoMeTPUYECKMX BeMUMH No obpasuam wm
anropuTMam;

- penaTb (BbIHOCHbIE) MIOCKME YEPTEXKM U3 PUCYHKOB OOBEMHbLIX (uryp, B TOM 4mcne
pucoBaTb BUf CBEPXY, COOKY, CTPONTb CEYEHMS MHOTOrPaHHMKOB;

- U3BNEKaTb, MHTepnpeTupoBaTb W  nNpeobpasoBbiBaThb  WHGOpMaLMKD O
reoMeTPpUYECKMX hurypax, nNpeacTaBeHHYO Ha YepTexKax;

- MPUMEHATb TreoMeTpuyeckme (akTbl An8 pelleHns 3aga4y, B TOM  4ucne
npeanonarakLmx HECKO/bKO LLIAroB PELLIEHNS;

- onuCbiBaTb B3aMMHOE PacnofodKeHMe NPSMbIX M MI0CKOCTEN B NPOCTPAHCTBE;

- (hopmynupoBaTb CBOMNCTBA W NPU3HAKN (PUTryp;

- [0OKa3sblBaTb reoMeTpuUeckne yTBEPXKAEHNS;

- BMafieTb CTaHAApTHON Knaccuukaumer nNpocTpaHCTBEHHbIX duryp (NMpamugbl,
npu3Mbl, Napannenenuneipbl);

- HaxoAMTb 00bEMbl W MAOLLAAM MOBEPXHOCTEN reOMeTPUUYECKNX Ten C NPUMEHEHNEM
opmyn;

- BbIYUCNSTb PACCTOAHMA NYT/bl B NPOCTPAHCTBE.

B noBcefHEBHOM >XN3HW 1 NPU U3YYEHUN APYrUX NpeaMe T 0B:

- MNCNONb30BaThb CBOWNCTBA rEOMETPUYECKUX (uryp AN pelleHus  3ajad
NPaKTWUYeCKOro XapakTepa W 3ajay U3 Apyrnx obnacTeil 3HAHMIB YCNOBUSIX CBOErO
pervoHa, ropoga, nocenka.

Pasgen 9. BeKTopbl 1 KOOpAMHaTbLI B NPOCTPaHCTBE

Ob6yuarowmnincsiHa 6a30BOM YPOBHE HayUNUTCH:

- ornepupoBaTb Ha 6a30BOM YPOBHE MOHATUEM [eKapTOBbl KOOPAUHATLI B MPOCTPAHCTBE;

- HaxoAuTb KOOPAMHATbI BEPLUMH Kyba 1 NpAMOYronbLHOro napasnnenenunesa.

Ob6yvaronincaHa 6a3oBoM YPOBHE MOMYYNT BO3MOMKHOCTb HAyYNThCSA:

- OMepupoBaTb NOHATMAMWU [eKapTOBbl KOOPAWHATbLI B MPOCTPAHCTBE, BEKTOP, MOAY/b
BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yro/l MeXay BeKTopamu, CKansapHoe
Npon3BeAeHNe BEKTOPOB, KO/IJIMHEapPHbIe BEKTOPbI;

- HaxoAuTb pPacCTosHME MeXAy [ABYMS TOYKamu, CYMMY BEKTOPOB M MpPOU3BeAeHue
BEKTOpPa Ha 4MCNo, Yron MexXnay BeKTopaMu, CKanispHOe Npou3BefeHWe, packnafbliBaTb
BEKTOP MO ABYM HEKO/IMHEapPHbIM BEKTOPaM;

- 3ajaBaTb MNOCKOCTb YPaBHEHUEM B [IEKAPTOBOWN CUCTEME KOOPAMHAT;



- peLlaTb npocTeiiLmne 3a/auu
BBe/leHVMEM BEKTOPHOI0 6asuca.

Pasgen 10. icTopua matemaTnkun

Ob6yuatowmiicaHa 6a30BOM YPOBHE HayUUTCH:

- OMUCbIBaTb OTAe/IbHblE BblJAlOLWMECA pe3yNbTaTbl, MOJSlyYeHHble B XO4e pPa3BUTUA
MaTeMaTUKKN KaK HayKu;

- 3HaTb NPUMepbl MaTeMaTUyeCKUX OTKPbITUIA U MX aBTOPOB B CBA3W C OTEYECTBEHHOW U
BCEMUPHOW UCTOPUEN;

- MOHMMAaTbpPOSb MaTeMaTUKKN BpasBuT MM Poccun, permoHa, ropoga.

O6yuvaroLmiicsiHa 6a30B0OM YPOBHE MOAYYUT BO3MOXKHOCTb HayUMThbCS:

- MpeAcTaBNAaATb BKMAL BblAAKLMXCA MATeMaTUKOB B pasBuT e MaTeMaTUKN U UHbIX
Hay4HbIX 0b6nacTeln;

- MOHMMAaTbpPO/b MaTeMaTUKN BpasBuT M Poccun, pernoHa, ropoga.

Pa3gen 11. MeToAbl MaTteMaTUKN

Ob6yuatowuiicaHa 6a30BOM YPOBHE HayUMUTCS:

- NPUMEHATb N3BECTHbIe METOAbLI MPU PeLleHNM CTaHA4APTHbLIX MaTeMaTUYeCKUX 3a4auy;

- 3aMeyaTb W XapakTepu3oBaTb MaTemaTU4eckue 3aKOHOMEPHOCTU B OKpY>XKatoLen
[EeACTBUTENbHOCTH;

- NPUBOAUTL NPUMeEPbl MaTeMaTUYeCKMX 3aKOHOMEPHOCTeil B NPUpoLe, B TOM 4uchne
XapaKTepusyoLWmMX KpacoTy W COBEPLUEHCTBO OKpY)XKalouwero mMupa v Npou3BeLeHui
NCKYCCTBa.

ObyvatoLmnincaHa 6a30BOM YPOBHE MOYyYUT BO3MOXKHOCTb HayuMThCA:

- MCNO0Mb30BaTb OCHOBHble MeTOAbl AO0Ka3aTe/lbCTBa, MNPOBOAMTL [0Ka3aTe/ibCTBO U
BbINOJIHATL ONPOBEPXEHME;

- NPUMEHATb OCHOBHbIE METOAbI PeLleHMa maTeMaTMYeCKMX 3ajay;

- Ha OCHOBe MaTemMaTWYeCKMX 3aKOHOMEepHOCTeil B MpUpofe XapakKTepu3oBaTb
KpacoTy W COBEPLUEHCTBO OKpy>KawlLllero mMupa, pernoHa, ropoga v npov3ssefeHui
NCKYCCTBAa;

- MPUMEHATb NPOCTelLne NPorpaMMHble CPeLCTBa M 3MIEKTPOHHO-KOMMYHMUKALMOHHbIE
CUCTEMbI NPW peLLeHNn MaTemMaTUYecKnx 3afau.



4. COAEP>XAHUE YUYEBHOW ANCLUUNMTNHBI

BeegeHue

MaTtemaTMka B HaykKe, TeXHUKe, 3SKOHOMWKe, WH(POPMALUNOHHBLIX TEXHOMOTUAX U
NMPaKTUYeCcKon paeatensHoCTW. Llenn n 3agaunm M3ydeHUs MaTeMaTUKM B YUYPeXeHUsaX
HayasIbHOro M CpPefHero NpPoMeccroHaNbLHOro 06pa3oBaHus.

AJMTEBPA

[le/icTBUTENbHbIE YnCNa

Llenble 1 pauunoHanbHble 4ucna.[encTsuTeNibHble uncna. BecKOHe4yHO y6biBatOLLas
reoMeTpuyeckas nporpeccus. ApuPmeTUYecKUii KopeHb HaTypasibHON cTeneHn. CTeneHb C
HaTypasibHbIM U [eNCTBUTENbHbIM MOKa3aTeNsMu.

CreneHHas PyHKLMS

CTeneHHas (hyHKUMSA, ee CBONCTBA U rpaduk. B3aumHO obpaTHble PYHKUMW. PaBHOCUbHbIE
YypaBHEHUS U HepaBeHCTBa. VippaLnoHabHble ypaBHEHUS.

[MokasaTenibHaa 1 norapupMuyeckas PyHKLNUN.

MokasaTesibHasg (YHKUMSA W norapuiMmyeckas, CBOMCTBa U rpaduku.lokasarenbHble U
norapuMuUyeckme  ypaBHeHMA M HepaBeHCTBa.  CUCTEMbl  MOKa3aTe/lbHbIX U
NnorapuPmMUYecKnX ypaBHEHNN N HepaBeHCTB.

OCHOBbI TPUTOHOMETPUK

PagvaHHas wMepa yrna. BpawarensHoe awxeHue. CUHYC, KOCUHYC, TaHreHC W
KoTaHreHcuncna. OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA, (HOPMY/bl NPUBEAEHUS.
CUHYC, KOCMHYC W TaHreHC CYMMbl M pasHOCTU ABYX YrioB.CUHYC M KOCUHYC [ABOMHOIO
yrna. ®opmysbl NONOBUHHOIO yria.lpeobpa3oBaHnsi CyMMbl TPUrOHOME TPUUECKUX (DYHKLNIA
B MpOM3BEAeHME W MPOM3BELEHUS B CyMMy. Bbipa>keHwe TPUrOHOMeTPUYECKUX (YHKLMIA
yepes TaHreHc MO/IOBMHHOIO aprymeHTa. [MpeobpasoBaHus npocTenLmnx
TPUTOHOMETPUYECKMX BbIPaXKEHWA.

MpocTeiline  TPUrOHOMETPUYECKUEe  YpaBHeHWs.  PelleHWe  TPUTOHOMETPUYECKMX
ypaBHeHWiA. lMpocTelilune TPUrOHOMETPUYECKME HepaBeHCTBa. APKCUMHYC, apKKOCKHYC,
apKTaHreHc ymcna.

TpuroHomeTpuyeckne GYHKUMN.O61acTb ONpefeneHns U MHOXECTBO 3HAYeHWUN;
rpauk QyHKUMK, NOCTPOEHME TPatMKoB PYHKUMIA, 3ajaHHbIX Pa3/IMYHbIMK crnocobamu.
CsoilcTBa  (PYHKUMU:  MOHOTOHHOCTb,  Y€THOCTb,  HEYETHOCTb,  OrPaHUYEHHOCTb,
nepuoanyHocTb. MpomMexyTku Bo3pacTaHua W yOblBaHWA, HaubOsbLLEe U HaMMeHbLLee
3HayYeHus, TOUYKM 3KcTpemyma. [paduueckas uHTepnpetauus. MprumMepbl QYHKUUOHATBbHBIX
3aBMCMMOCTEN B peasibHbIX Mpoueccax u ABNEHUAX.

HAYAJIA MATEMATUYECKOIO AHAJTI3A

lMpownssoaHas

MocnepoBatenibHOCTU. Cnocobbl 3afaHWA U CBOMCTBA YMC/IOBLIX MOC/EA0BATE/IbHOCTEN.
MoHATWe 0 npedene nocnegoBaTensHOCTW.CyllecTBOBaHMe —npefena MOHOTOHHOW
orpaHvMYeHHol nocnegoBaTensHocTW. CymMmMupoBaHMe MocnefoBaTe/lbHOCTEn.BeCKOHEYHO
ybblBaloLLad reoMmeTpuyeckas nporpeccus 1 ee cymma.

MOHATWME 0 HEMpPepbIBHOCT U (OyHKLMN.

MpounssogHasa. oHATME O NPOU3BOLHON (YHKUUKW, €€ TeOMeTPUYECKUA N (U3NYECKNiA
CMbICN. YpaBHeHWe KacaTe/lbHON K rpaduky (yHKumun. Mpou3BofHble CYyMMbl, PasHOCTH,
npou3BefeHns, YacTHOro. Mpon3Bo4Hble OCHOBHbIX 3/1eMeHTapHbIX (YHKUUA. MpuMeHeHne
MPOM3BOAHOM K WCCNefOBaHUIO (YHKUWUA W MOCTPOEHUIO rpauKkoB. [Mpom3BofHbIe



obpaTHOW  (UYHKUMM M KOMMO3ULMU

PyHKUMN.

Mpumepbl  MCNONb30BAHNA MNPOU3BOAHON AN HaXOXAEHUS Hauydyllero peleHns B
NpuKnagHbIX 3ajavax. BTopas npousBofHas, ee reoOMeTPUYeCKMini U PU3NYECKNIA CMbICH.
MpuMeHeHVe NPOU3BOLHOM K UCCNeAO0BaHMIO  (DYHKUMIA M NOCTPOEHUIO  rpadmKoB.
HaxoxgeHne ckopocTu Ans npouecca, 3afaHHoro opmysion 1 rpagmkom.

WNHTerpan

[MepBoobpasHaa u wHTerpan.lpMMeHeHe OMNpeaesieHHoOro WHTerpana A1 HaxoXAeHWs
nnowaan  KpuBOMMHENHOW  Tpaneuun. ®opmyna HboToOHa—/leinbHuua.  Mpumepsl
NMPUMEHEHWA UHTErpasa B JU3NKe 1 reOMeTpUN.

KOMBVHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN

ANeMeHTbl KOMOMHATOPUKM

OCHOBHble MOHATUA KOMOWHATOPUKK. epecTaHOBKW, pa3MeLleHuns, coyeTaHud. 3afayn Ha
MOACYeT umcnapasMelLeHnid, MepecTaHOBOK, CO4YeTaHWi. PelweHne 3agay Ha nepebop
BapuaHToB. dopmyna 6GuHoMa HbtoTOHa. CBOMCTBA OMHOMUHANbHBIX KO3IPMULMEHTOB.
TpeyronbHUK lNackans.

SNeMeHTbI TEOPUN BEPOSTHOCTEN

Cob6bITMe, BEpPOATHOCTb COOLITUS, C/OXKEHWE W YMHOXeHWe BepOsSTHOCTel. MoHATue o
He3aBMCUMOCTMU CObbITUI. [UCKpeTHaa cnyvaiHas Be/IMYMHA, 3aKOH ee pacripefefneHus.
Uuncnosble XapakTepuUCTUKN [OWCKPETHOW C/ydalHOW BenmMuuHbl. [MOHATUE O 3aKoHe
6onbLINX YKnCcen.

SNeMeHTbl MaTeMaTUYeCKON CTaTUCTUKK

MpeacraBneHve paHHbIX(Tabnuubl, AuarpaMmmbl, rpaukm), reHepasibHas COBOKYMHOCTb,
BblIOOpKa, cpefiHee apumeTMUecKoe, MeamaHa. MNoHATME 0 3agavax MaTemaTU4YeCKOWn
CTAaTUCTUKN,

PelleHne npakTWYecKuX 3aay ¢ NpUMeHeHeM BepOATHOCTHbIX MeTO0B.

TEOMETPUA

CTtepeomeTpusa

[MpAMblE N NIOCKOCTU B MPOCTPAHCTBE

B3auMHOe pacnonoxeHve ABYX MPsSIMbIX B NPOCTpaHCTBe. [lapannefiHOCTb NPAMON ©
nnockocTu. llapannenbHOCTb MAOCKOCTer. [MepneHAVKYNSPHOCTL MPSAMOA M MIOCKOCTH,
MepneHAnKYNAp WM HakMOHHAA. Yron Mexay NpsamMoin M NAoCKOCTbiO. [BYrpaHHbIA yros.
YTon mexgy nnockoctaMu. MepneHanKynsapHOCTb ABYX NIOCKOCTEN.

CeomeTpuyeckne npeobpa3oBaHMs MNPOCTPAHCTBA: MNapai/ieNbHbIA NEepeHoc, CUMMETPUS
OTHOCWUTE/NbLHO M/IOCKOCTMW.

MapansiensHoe NPoeKTUpoBaHue. 306paXkeHne NpoCcTPaHCTBEHHbIX Uryp.
MHororpaHHuKu

BeplwmnHbl, pebpa, rpaHM MHOrorpaHHuKa. PassepTka. MHoOrorpaHHble Yribl. Bbinyk/ble
MHOTOrPaHHUKMW.

Mpu3ma. MNpsamas n HaknoHHaa npuama. MNpaBunbHaa npusma. Mapannenenuned. Kyo.
Mupamunga. MNpaBunbHaa Nnupamuaa. YcedeHHas nupamuga. TeTpasjp.

CuMMeTpun B Ky6e, B Mapansienenunese, B npusme u nupamue.

CeyeHunsa Ky6a, Npu3Mbl ¥ NUpPamMnbl.

MpencTaBrieHe 0 MpaBW/bHLIX MHOroOrpaHHuMKax (TeTpasgp, Kyb, OKTasfp, LOLeKasap U
MKocasap).

KoopaunHatbl 1 BEKTOPbI



[MpamMoyronsHas (nekapToBa) cuctema

KOOPAWHAT B MpoCTpaHcTBe. dopmyna pacCToAHUA MeXAy [ABYMA TOYKaMW. YpaBHEHUA
cthepbl, NIOCKOCTUM MPAMOIA.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOPOB. C/OXKeHMEe BEKTOPOB. YMHOXeHue
BEKTOpPA Ha 4nc/no. Pa3noXkeHne BeEKTOpa MO HanpasneHUAM. YT0N Mexay ABYMS BEKTOpPaMW.
[Mpoekumns BeKTopa Ha ocb. KoopauHaTbl BekTopa. CKanapHOe Npoun3BefeHne BEKTOPOB.
icnonb3oBaHMe KOOPAWMHAT W BEKTOPOB MNPWU pPEeLUeHUN MaTeMATUYEeCKUX WU MPUKNagHbIX
3adau.

Tena n NOBepXHOCTN BpaLLeHus

LinnmHap © KOHyC. YceueHHbIh KoHyc. OCHOBaHMe, BbICOTa, OOKOBasi MOBEPXHOCTb,
obpasytowas, passeptka. OceBble CEYEHMAN CeveHUs, napassie/lbHble OCHOBAHMIO.

LLIap n coepa, nx cedeHus. Kacate/ibHast NI0OCKOCTb K Cepe.

I3MepeHunsa B reomeTpumn

O6beM 1 ero nsmepeHue. IHTerpanbHas opmyna obbema.

dopmynbl 06beMa Kyba, MPAMOYro/sibHOro napannenenunega, NpusMbl, LUAnNHApa. ®opmybl
obbema nupammiabl U KoHyca. Popmynbl NaowWaan MOBEPXHOCTEW UUAMHAPA WM KOHYCA.
dopmynbl 06beMa Lwapa 1 naowaan chepsbl.

Mopo6ue Ten. OTHOLWEHNA NoLagern MOBEPXHOCTEN U 06bEMOB NOAOGHbIX TeN.



5. TemaTuyecKoe niaHupoBaHue yuebHON AUCLUNINHbI

TemaTnyeckumii nnaH

HanmeHoBaHue TeM

Pasnen: 1eliCTBUTENbHbIE YnCna
Tema 1 Llenbie n paymoHaibHble
yncna. [JeicTBuUTENbHbIE
ynucna
Tema 2 BeckoHeuHO y6bIBaroLLas
reoMeTpuyeckasa nporpeccus
Tema3  ApUPMETUYECKNIA KOPEHb
HaTypasbHON CTeneHw
Tema4  CTeneHb C HaTypa/ibHbIM U
NENCTBUTENbHbIM
nokasaTensaMmm

Tema5  KoHTponbHasa paborta Nel
Pasgen: CteneHHas pyHKUMA

Tema 1 CrteneHHasa (yHKUMSA, ee
CBOWCTBA U rpafuk

Tema 2 B3anmH0-06paTHbIE
hyHKL MM

Tema 3 PaBHOCU/bHbIE YpaBHEHUA U
HepaBeHCTBa

Tema 4 WppaunoHanbHble ypaBHEHNS
KoHTponbHas pabota Ne2

Pasgen: MokasaTtenbHas PyHKUUSA

Tema 1 [lokasaTenbHble ypaBHeHUAA
Tema 2 [loka3aTefbHble ypaBHeHUS
Tema 3 T1okasaTe/lbHble HepaBeHCTBA

Tema 4 [loka3saTe/ibHble ypaBHEHUA U
HepaBeHCTBa

Paspen:
Jlorapunmunyeckas

hyHKUMS

KonnyecTtBo yacoB

Bcero

ayauT.p
aboT

12

14

12

18

N3 HUX

Teopusa [pakTny.

N A BN

noaroTos
Ka



Tema 1
Tema 2
Tema 3

Tema 4
Tema 5

Tema 6

Pasgen

Tema 8

Tema 9

Tema
10

Tema
11
Tema
12
Tema
13
Tema
14

Tema
15

Tema
16

Tema
17
Tema
18

Norapugmbl

CsoiicTBa florapugmos
[ecaTuyHble U HaTypa/ibHble
norapumbl
Norapugpmmyeckas yHKUMS,
ee CBOWNCTBaA U rpadmk
Norapudmmnyeckne
YpaBHEHUS
Norapudmmnyeckne
YpaBHEHUS 1 HEPABEHCTBA
KoHTposbHas paboTta Ne32
CTepeomeTpus.

AKCOMbI CTEPEOMETPUN.
CneacTBust U3 akCUOM
CTEPEoOMETPUMN.

B3aumHoe pacnonoxeHue
ABYX MPSIMbIX B
MPOCTPaHCTBE.
MapannenbHOCTb NPSMbIX 1
NMOCKOCTEN.

napaﬂl'IEI'leOCTb NMI0CKOCTEW

MepneHANKYNAPHOCTb
MPSAMOW U NIOCKOCTH
MepneHANKYNAPHOCTb
M0CKOCTEN
MepneHAnKyNsap u
HaK/OHHadA. YTon mexay
HaK/TOHHOW M NMIOCKOCTbIO
[BYrpaHHbIA yros.
MepneHANKYNAPHOCTb
NIOCKOCTEN
[BYyrpaHHbIiA yron.
MepneHANKYNAPHOCTb
MJ0CKOCTEMN

PelleHne 3anay

KoHTposibHas paboTa
No4

Pa3gen: MHororpaHHuUKN.

Tema 1

[MoHATWE MHOTrOrpaHHMKa.
Mpu3ma. M306paxkeHne

40

16

N



Tema 2

Tema 3

Tema 4

Pasgen:

Tema 1

Tema 2

Tema 3

Tema 4

Tema 5

Tema 6

Paspen:

MPU3Mbl 1 NOCTPOEHME ee
CeyveHniA

N306paxkeHne npusmbl v
MOCTPOEHMNE €€ CEYEHMUIA.

Mupamnpga. Y ceueHHas 4
nupammaa

[MocTpoeHme ceveHui 4
nupaMmuzbl, NPAMOYrobHOro

napannenenunega

[NpaBunbHbIE 4

MHOrorpaHHuUKn. CnmmeTpusa
B MPOCTPAHCTBE
KoHTponbHasa pabota Ne5

NToro 112 112
2 Kypc BekTopbl B 16
NPOCTPaHCTBE

[MoHATNE BEKTOpa B 4

npoctpaHcTee. CnoXeHue u

BblUMTaHNE BEKTOPOB.
YMHOXeHNe BeKTopa Ha
yuncno.

KomnnaHapHble BEKTOpbI. 2
[MpaBnno napannenenunesa.

Pa3noXeHne BEKTOpPa Nno

Tpem HeKoMMIaHapHbIM

BEKTOpam

KoopamnHaTtbl TOYKMN U 2
KOOpPAMNHATLI BEKTOpA.

MpocTeliwne 3anayun B

4KoopamHaTtax

CkanspHoe npounsseaeHme 2
BEKTOPOB.

YpaBHEHME NMIOCKOCTU

LieHTpanbHaa cummeTpus. 2

OceBas CMMMeTpUS.

3epkasnibHas cCUMMETpUS.

MapannenbHbI NepeHoc

cnonb3oBaHMe KOOpAUHAT U 4
BEKTOPOB MPU peLleHnw

mMaTeMaTUYecKnx un

NMPUKNagHbIX 3agay.

KoHTposibHas pabota Ne 6

Linnnugp, KOHyC 1 wap 8 2

22



Tema 1 UwunuHgp
Tema 2 KOHyC. YCeuyeHHbI KOHYC
Tema 3 Cdepa
Tema4 O6beM NPAMOYro/ibHOro
napannenenunesa.
Tema 5 O6bEM NpAMOI NPU3MBbI 1
UnnnHapa
Tema 6 O6bEM HAK/IOHHOW NPU3MBbI,
nupaMmuibl N KOHyca
Tema 7 OO6bem wWapa v naowaib
cthepsl
KoHTponbHasa pabota Ne 7
Pa3gen: OCHOBbl TPUTOHOMETPUMN.
TpuroHomeTpuyeckne popmybi.
TpuroHoMeTpnyeckune ypasHeHus.
TpuroHoMmeTpuyeckne PyHKLUN.
Tema 1 PagmaHHaa mepa yrna.

Tema 2 [10BOPOT TOUKK BOKpPYr
Hayana KoopAuHarT.
OnpegeneHne cuHyca,
KOCUHYCa, TaHreHca,
KOTaHreHca

Tema 3 3HakuM CUHYCa, KOCUHYCA,
TaHreHca N KoTaHreHca

Tema 4 3aBUCMMOCTb Mexay
CVMHYCOM, KOCUHYCOM,
TAHreHCOM OJHOr0 M TOro Xe
yrna.

Tema 5 TpuroHomeTpuyeckume
TOX/AecTBa

Tema 6 CuHyC, KOCUHY. M TaHreHC
yrnoB au
-a

Tema 7 PopMynbl CNOXKeHU

Tema 8 CUHYC, KOCUHYC U TaHTEHC
ABOWHOrO yrna

Tema 9 CuHyC, KOCUHYC U TaHTeHC
MOIOBMHHOIO Yyrna

Tema  Popmynbl NpuBeseHUA

10

Tema  CymMma M pasHOCTb CMHYCOB.

11 CyMMa 1 pa3HOCTb
KOCVHYCOB.

42



KoHTponbHasa paboTta Ne 8

Temal2 [MpocTeiwme
rPUroHOMeTpuYecKme
ypaBHeHUs

Tema  PeweHue

13 TPUTOHOMETPUYECKUX
ypaBHEHWI

Tema  OO6GnacTb onpefeneHns u

14 MHOXECTBO 3HaYeHU
TPUTOHOMETPUYECKUX
(hyHKUMIA

Tema  YeTHOCTb, HEUETHOCTD,

15 NepuoaNUYHOCTb
TPUTOHOMETPUYECKUX
(hyHKUMIA

Tema  CaolicTBa

16 TPUTOHOMETPUYECKUX
(YHKUMIA 1 UX rpadmku.
KoHTponbHasa pabota Ne 9

Pasgen: lNpownssogHas u ee

npUMeHeHne

Tema  [NpounssogHas

17

Tema  [MpousBofHas CTeneHHOW

18 (hyHKLMUK

Tema  [NpaBuna

19 AnddepeHymMpoBaHms

Tema  [Npon3BoAHbIE HEKOTOPbIX

20 3/leMeHTapPHbIX PYHKLNIA

Tema  [€eOMETPUYECKUNIA CMbICN

21 MPOV3BOAHOM

Tema  BospactaHue 1 ybbiBaHue

22 (hYHKLWMIA

Tema  OKCTpeMyMmbl (YHKLUN

23

Tema  [MpumeHeHVe NPOM3BOAHON K

24 MOCTPOEHMIO rpadMKoB
(hyHKUMIA

Tema  Hawmborsbluee N HaMeHbLUee

25 3HayYeHusA yHKUUN

Tema  BbIinyknocTb rpaduka

26 (PYHKUNMK, TOUKM Nepernbda

Tema  KoHTponbHas pabota Ne 10

22



27

Pasgen: WHTerpan

Tema
Tema 1

Tema 2

Tema 3
Tema 4

Tema 5

Tema 6

MepBoO6pa3Has

MpaBunna HaXoXaeHUs
nepBo06pasHbIX

Mnowanb KpMBOMNHENHOM
Tpaneuun n nHTerpan
BbluncneHne nHTerpanos

BbluncneHne nnowlaaen ¢
MOMOLLIbIO UHTErpanoB

Mp1MeHeHVe NPON3BOAHON U

NHTerpana K pewweHuto Tema
NpaKTU4YecKmx 3afay
KoHTponbHasa pabota Ne 11

Pasgen: KombuHaTopuka.
3NeMeHTbl TEOPUMN BEPOATHOCTH.
Crtatuctumka

Tema 1

Tema 2

Tema 3
Tema 4

Tema 5

Tema 6
Tema 7

MpaBnno npovsseneHns.
MepecTaHOBKM
Pa3smeLleHus.

CoueTaHus 1 UX CBOWCTBA.
BrvHOM HblOTOHA
CobbiTna. KombnHayms
COObITUI.

BeposiTHOCTb COObLITUIA.
CnoxkeHne BEPOATHOCTEMN.
YMHOXeHWe BEPOATHOCTEMN
KoHTponbHasa pabota Ne 12
lNoBTOpeHue. MoaroToBKa K
3K3aMeHY

JK3aMeH

Toro 3a Kypc o6y4deHus

20

12

234

234

48



7. Ycnosus peannsaynm y4ebHon gucumnanHbl
MartemaTuka (Anrebpa v Hayana maTeMaTUYECKOro aHannsa, reomeTpus)

OcBoeHVe nporpammbl y4yebHOW AMcUMNAUHBI «Martematuka: anrebpa M Havana
MaTeMaTUYeCcKOro aHaim3a; reomeTpusi» npeganonaraeT Haivyume B MPOQPecCUOHasIbHOWA
06pa3oBaTenbHON OpraHu3aLumun, peanusyoLein o6pa3oBaTe/lbHYH0 MNporpaMMmy CpeaHero
obliero obpasosaHua B npegenax ocsoeHus OMOIM CIO Ha 6a3e OCHOBHOIO 06LEro
obpa3oBaHus, y4ebHOro KabuHera.

MomelwleHne  KabuHeTa  [JO/MKHO  yAOBNeTBOPATb  TpeboBaHMAM  CaHUTApPHO-
3aNUAEeMNoIornyecknx npasua n Hopmatneos (CaHlMumH 2.4.2 Ne 178-02) 1 6bITb OCHaLLEHO
TUNOBbLIM 000pPYAOBaHMEM, YKa3aHHbIM B HACTOALWMX TpeboBaHMAX, B TOM YuCne
crneunann3mpoBaHHOW Yy4ebHON Mebenblo M cpeAcTBaMy 06YyYeHWs, AO0CTATOYHbIMK NS
BbIMOJIHEHMS TPebOBaHUI K YPOBHIO MOATOTOBKN 06yYatoLmnxcs.

B kabuHeTe wuMmeeTcAa My/NbTUMEAMIAHOE 060pyAOBaHME, MOCPEACTBOM KOTOPOro
Yy4aCTHMKM 06pa3oBaTe/ibHOro MpoLecca MOryT npocmaTpuBaTh BU3YyalbHYHO MH(OPMaLMIO
Mo maTtemMaTuKe, Co3faBarb Npes3eHTauuu, BUAeoOMaTepuasbl, UHbIE LOKYMEHTbI.

7.1 MaTepunanbHO-TeEXHNYeCKOe obecneyeHue

B coctaB y4eOHO-METOAMYECKOrO W  MaTepuasibHO-TEXHUYECKOro obecrneyeHuns
nporpaMmMbl y4e6HON AUCLUNINHBI BXOLAT:

* MHOTO(hYHKLMNOHa/bHbIA KOMMNIEKC NpenojasaTens;

* HarnggHble nocobms (KOMMIEKTbl Yy4yebHbIX Tabnuy, njakaToB, MOPTPETOB
BblJAKOLLNXCA YYEHbIX-MaTeMaTUKOB 1 ap.);

* MH(POPMALMOHHO-KOMMYHMKaTUBHbIE CPEACTBa;

* 3KPaHHO-3BYKOBbIE NOCOOUS;

* KOMMNJ/IEKT TEXHNUYECKON AOKYMEHTALMW, B TOM YMC/le NMacrnopTa Ha CpefcTBa 06yyeHus,
WHCTPYKLMM MO UX UCMOMb30BAHUIO N TEXHUKE 6E30MacHOCTY;

* 6UGNNOTEYUHBIN (HOHA.

B 6MGNMOTEYHBIN (DOHA BXOAAT YY4eOHUKN, yYebHO-MeToAnYecKe KoMMnekTbl (YMK),
obecneumBarollme OCBOeHMe Y4yebHON AucuMNAUHbI «MaTemaTuKa: anrebpa M Havana
mMaTemMaTM4yeCcKoro aHasusa; reoMeTpus», pPEeKOMeHLOBaHHble WAN [ONYLEHHble A/1F
MCMONb30BaHMUA B MPOJEecCMOoHaNIbHbIX 00pa3oBaTefibHbIX OpraHusauusax, peavsyrowmx
obpa3oBaTe/ibHY0 nNporpaMMmy cpesHero obuiero obpasosaHusa B npefenax ocsoeHus OMNoOrl
ClNO Ha 6a3e 0CHOBHOro 06LLero obpasoBaHus.

BU6nMOTEYHbIA (DOHLA AOMNOSHEH 3HUMKNOMEAUAMUN, CNPABOYHMKAMM, HayUYHOM, Hay4YHO-
MonynsapHON 1 ApYroin NUTepaTypoi No mateMaTuke.

B npouecce 0CBOEHMA nporpaMmMbl YY4eOHON AucumnanMHbl «MaTtematuka: anrebpa u
Hayana MaTeMaTUYeCcKOro aHanm3a; reomMeTpus» CTyAeHTbl A0/MKHbI NOAYUYNTb BO3MOXKHOCTb
[0CTYNa K 3/1eKTPOHHbIM y4YebHbIM MaTepuanam rno MateMaTuke, UMEKLWMMCA B CBOOOLHOM
[0CTYne B CETU VIHTEPHET (3/1EKTPOHHbLIM KHUram, npakTukymam, Tectam, matepuanam EIN3
n ap.).

7.2 NH(hopmaLMOHHOe obecneyeHne 06yyYeHus

OCHOBHble UCTOUYHUKMN:

1 Anumos, LL.A. Anrebpa 1 Ha4yana MaTeMaTU4YecKoro aHanmsa. basoBblii ypoBeHb: 10-
11 knaccbl: Y4ebHUK ana o6LieobpasoBaTesibHbIX yupexaeHuid / LLLA. AnMMoB. —
M.: Mpocs., 2017.



JOoNoNHNTENbHbIE NCTOYHUKN:

1 bawmakos, M. L. MaTtematuka. 11 knacc / M.W. bawmakos. - M.: Akagemus, 2012.

2. bawmakos, M. V. MatemaTtuka. 11 knacc. ba3osbli ypoBeHb / M.W. bawmakos. - M.:
Akapemuns, 2012.

3. nensep, I A Teometpua. 10-11 knacc. Martematnka. Anrebpa K Havana
MaTeMaTU4ecKoro aHanmsa, reometpus. bas3osblil yposeHb / '.[. [neisep. - M.: BuHOM.
Na6opatopwusa 3HaHuiA, 2013.

4. Marematumka. 10-11 knaccbl. Anrebpa. Havana matematnyeckoro aHanmsa. 3afgayvyHuk /
M.W. WabyHuH n gp. - M.: BuHom. JlabopaTtopus 3HaHuiA, 2013.

5. ATtaHacsH J1.C. leomeTpusa, 10-11 knaccbl: y4de6.an1s 06Lie06pa30oBaT. YUPEXAEHWIA:
6a30BbIi 1 npogun. yposuu. / J1.C. AtaHacsH, B.®. bytysos, C.b. Kagomues n gp. - 18
n3g. - M.: TpocselleHune, 2013.

NHTepHeT-pecypchl:

LLIp8 :/[T&urok.ru/yléeonrokl/

biips://re3k eén. rn/8ublec{/1e88on/4733/waln/
biip8:/Méeourokl.nel/blogy/

8.KOHTpONb 1 OLeHKa pe3yNbTaToB YCBOEHUS YYeBHOW ANCLMUNANHbI
MatemaTtuka (Anrebpa v Hayana maTeMaTMUeCcKOro aHannsa, reoMeTpus)

KOHTpPO/Ib 1 OUeHKa pe3y/ibTaToB OCBOEHWUA Yy4ebHOW AUCLMMINHBI OCYLLEeCTBNSETCA
npenojasaTesieM B MpoLecce MPOBefeHUs MPaKTUYECKUX 3aHATUIR 1 1abopaTopHbIX paborT,
TECTUPOBaHMSA, a TaKXe BbIMOSIHEHMSA 00y4YaloWMMUCS WUHAMBULAYANIbHbIX — 33faHui,
MPOEKTOB, NUCCNeA0BaHWA.

Pe3ynbTatbl 00yyYeHNs

®opMbl M MeTOAbl KOHTPO/IA U OLLeHKN pe3ynbTaToB 00y4YeHUs

ChOpMUPOBAHHOCTb MPeACTaB/eHUA O MaTeMaTMKe KaK 4acTu MUPOBOW Ky/NbTypbl U
MecTe MaTeMaTuK/ B COBPEMEHHON LMBUIM3aALMM, cnocobax onucaHusa ABNeHUA peabHOro
MUpa Ha MaTeMaTUYECKOM A3bIKe;

C(hOPMMPOBAHHOCTb MPEACTaBNEHNA O MaTEMATUYECKUX MOHATUAX KaK BaKHEMLINX
MaTeMaTUYeCKUX MOLeNsx, Mo3BONAOWMX ONUCbIBaTb M U3yyaTb pasHble Mpoueccbl U
SBNEHUSA; MNOHMMaHWe BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHMS MaTeMaTUYecKmnx
Teopwuii;

BlafieHne MeToAamMy [0Ka3aTeNbCTB W afOPUTMOB PELLUEHUS, YMEHUE UX MPUMEHSTS,
MPOBOAUTL AOKa3aTe/ibHble PacCY>AeHUA B X0e peLleHuns 3a4ay;

BafieHne CTaH4apTHbIMW NpYeMaMn pelleHns paumoHabHbIX W MppaLyoHabHBbIX,
rnokasaTte/ibHbIX, CTEMNEeHHbIX, TPUTOHOMETPUYECKMUX YPABHEHUI N HEPABEHCTB, UX CUCTEM,;
MCNO/Ib30BaHME TFOTOBbIX KOMMbIOTEPHbLIX MNporpaMM, B TOM 4ucie A9 MNOUCKa NyTu
PeLLIeHns U NNKCTPaLMN pPeLLeHns ypaBHeHUA N HEPaBEHCTB;


https://infourok.ru/videouroki/1219
https://resh.edu.ru/subject/lesson/4733/main/199154/
https://videouroki.net/blog/trigonometricheskie-funktsii-uglovogo-argumenta.html

C(hOPMUPOBAHHOCTb  MPEACTaBNEHW
06 OCHOBHbIX MOHATUSX MaTEMATUYECKOr0 aHanu3a M MX CBOMCTBAX, BNafeHWE YMEHMEM
XapakTepu3oBaTb NoBefeHMe (YHKLUMIA, MCNOMb30BaHUE MOMYUYEHHbIX 3HAHUI 4151 ONUCAHNA
M aHanM3a peasibHbIX 3aBUCUMOCTEN;

BNajeHne OCHOBHbIMU MOHATUAMM O MJIOCKMX W MPOCTPAHCTBEHHbIX TEOMeTPUYECKNX
(urypax, WX OCHOBHbIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHMA  pacrno3HaBaTb
reoMeTpuyeckne QUrypbl Ha 4eprexax, MOAeNAaX W B pealbHOM Mupe; MPUMEHeHue
N3YYEHHbIX CBOWCTB FeOMETPUYECKMX Uryp u qopmyn ANs peweHns reomeTpuyeckmnx
3a/iay 1 33434 C NpakTUYeCKNUM COoAep>KaHueM;

C(hOPMUPOBAHHOCTb  MPEACTaBNEHUI O npoueccax W  SBAEHUSAX, UMEHLWMUX
BEPOSATHOCTHbIV XapaKTep, CTaTUCTUUYECKUX 3aKOHOMEPHOCTSIX B peaslbHOM MUPE, OCHOBHbIX
MOHATUAX 3/1IEMEHTAPHOW TEOpWUM BEPOATHOCTEN; YMEHWI HaxXoAUTb W  OLEHUBATb
BEPOATHOCTU HACTYMNEHUS COObITUIA B MPOCTEALLNX NPAKTUYECKMX CUTYaLMAX N OCHOBHbIE
XapaKTepUCTUKKN CNyYainHbIX BETUYNH;

BNajjeHne HaBblkaMM WCMO/b30BaHNUA TrOTOBbIX KOMMbIOTEPHBLIX MporpamMm npu
peLleHnn 3aaau.

®opMbl KOHTPO/A 06yYeHMUA:

- NpakTuyeckne paboTbl, KOHTPOJSIbHble pPaboTbl, TECTOBble 3afaHWus, YCTHble
OTBeTbl, MOArOTOBKA M 3aluUTa MPOEKTOB, UCCNeAoBaTeNbCKUX paboT, MOUCK M 06paboTka
NMH(OpMaL MK, BbINOTHEHME MPAKTUYECKUX N MHANBUAYASIbHBIX 3a4aHui

®opMbl OLEHKMN

pe3ynbTaTUBHOCTU 00YyUYEHUS:

- TpaguuUMoOHHaA cUCTeMa OTMETOK B 6a/inax 3a KaAYH BbIMOMIHEHHYO paboTy, Ha
OCHOBE KOTOPbIX BbICTaBMAETCA NTOr0OBaA OTMeTKa
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