AHHOTAIUA YYEBHOI'O ITPEJIMETA
Maremaruka. Adaredpa u
Hayana a”aam3za. 11
KJIacc.
Pabouas mporpamma yueOHOro mpeamera «Anredpa u Havana aHanusa 1 1» pazpaboTana Ha OCHOBE:

o ®denepanpHOro 3akona «O6 obpazoBanuu B Poccuiickoit @enepamumy» (craths 11, 12, 28),
ot 29 nexabps 2012 r. N 273-®3, erynui B cuity ¢ 01.09.2013r;

e [Ipuka3z MunoOpHayku Poccuu ot 17 mast 2012 1. Ne 413 «O06 yTBepkaeHnu GeaepaabHOTO
rOCy/IapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTA CPEIHEr0 O0IIeT0 00pa30BaHUS)
(3apeructpuponan 07. 06. 2012 r. N 24480)

e [lIpuka3 Munucrepctsa npocseuienus Poccuiickoit @enepaunn ot 12.08.2022 Ne 732 «O
BHECEHUHU U3MEHEHUH B (peaepanbHbli rocyJapCTBEHHBII 00pa30BaTeIbHbIA CTaHIaPT
cpenHero o0miero oopa3oBaHus, yTBEPKICHHBIN Mpuka3oM MuHHCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoii @eneparuu ot 17 mas 2012 r. Ne 413» (3apeructpuponan 12.09.2022
Ne 70034)

e [lIpuka3 Munucrepctpa npocseuienus Poccuiickoit @enepaunu Ne 110 ot 19.02.2024 «O
BHECEHUU M3MEHEHHI B HEKOTOPHIC MPUKa3bl MUHHCTEPCTBA 0Opa30BaHUS U HAYKH
Poccuiickoit denepannu u MunucrepcTsa npocpenieHust Poccuiickoit denepanuu,
Kacaromuecs (enepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTebHBIX CTAaHIaPTOB OCHOBHOTO
obmrero oopazoBanus» (3apeructpuponan 22.02.2024 Ne 77331)

e OenepanbpHas paboyast Mporpamma 1o MaTeMaTuke.

e OOII COO u nporpammsl pazsutust MAOY KMJL.

Ilenn ocBoeHMs y4eOHOIO nmpeaMera:

- pa3BUTHE MBILUICHUS ydaluxcs, (OpMUPOBAHUE Y HUX YMEHUN CaMOCTOSITENIbHO IPUOOPETAThH

Y IPUMEHSATD 3HAHUS;

- YCBOEHHE HIKOJIbHUKAMH aJITOPUTMOB PEIICHUSI YPaBHEHUH, 3a/1a4, 3HaHUe (YyHKIHA U Tpadu-

KOB, yMeHue auddepeHnpoBaTh U HHTETPUPOBATh;

- TOCTHYKEHUE BBICOKOTO KauecTBa ()yHJIaMEHTaIbHBIX 3HAaHUH 110 anredpe U HadyajaM aHaius3a B

€IMHCTBE C Pa3BUTUEM HHTEIUIEKTYaJbHOM KyJIbTYyphl 0O0Yy4aeMbIX, UX HH(OPMAIMOHHO-

KOMITBIOTEPHOW M MaTeMaTUYeCKOM T'PaMOTHOCTHM M MOTHBAILMM KOHKYPEHTOCIIOCOOHOCTH B

cdepe NHKEHEPHOH MOPCKON MHIYCTPUH;

- pa3BUTHE MHXEHEPHOTO MBILIUICHUS CPEICTBAMU areOphl U aHAlIN3a;

- pa3BUTHE MO3HABATEIbHOIO MHTEPECA, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH yda-

IIMXCA B MPOLIECCE CAMOCTOATEIBHOTO MPUOOPETEHUsI 3HAHUN C MCIIOJIb30BAaHUEM Pa3IMYHbIX

MCTOYHHUKOB MH(OpMaIum;

- BOCIIUTAHUE HABBIKOB COTPYJHUYECTBA B MPOIIECCE COBMECTHOM pabOThI;

- (popMupoBaHe 0CO3HAHHOTO BbIOOpa mpodwmiis Oyaymiei npodeccuoHaTbHON 1eATEIbHOCTH;

-BOCIIUTAHUE KAYECTB JIMYHOCTH, 00ECHEUMBAIOIINX COLMAIbHYI0O MOOMIIBHOCTb, CIOCOOHOCTh

IIPUHUMATH CAMOCTOSITENILHBIE PEIICHHUS;

-(popMuUpOBaHUE Ka4eCTB MBIILIEHUS, HEOOXOAUMBIX JUISl aJalTallud B COBPEMEHHOM

MH(POPMAIIMOHHOM OOIIECTBE;

-pa3BUTHE UHTEpECa K MaTEMaTUYECKOMY TBOPUYECTBY;

Conep:xanue y4e0HOI0 npeaMera:
1. Tpuronomerpuueckue ¢QyHkuuu. CHHYC, KOCHMHYC KaK KOOPAMHATHI TOYKU YHCIIOBOM
OKpPY)KHOCTH, TaHT'€HC M KOTaHreHC. TpuroHoMmeTpuyeckue (yHKIHUU YUCIOBOIO apryMeHTa M
CBS3M MEX]y HUMH. TpuroHomerpudeckue GyHKIUU YIIIOBOTO apryMeHTa, paJlaHHas Mepa yria.
OyHKIUU y=sin X, y=cO0s X, UX CBoicTBa U rpaduxu. @opmynsl npuBeaeHus. [lepuoauuHOCTh
byHKIMH y=sin X, y=cos x. Cxxarue u pactsxeHue rpapuka GyHKIui, rpa@uk rapMOHUYECKOTO
kosebanus. DyHkuuMu y=tg X, y=ctg X, ux cBoiictBa u rpaduxu. IlapamnensHblii mepeHoc,
CUMMETpHUsI OTHOCUTEIBHO OCEM KOOPAMHAT M CHMMETPHUsS OTHOCHUTEIBHO Haudajga KOOpAMHAT,
CUMMETPHUS OTHOCUTENIBHO NMPSMOH Yy = X.
2. llpouzBoaHass u eé reomerpuyeckuii cmbicia. [IpousBonnas. IlpomsBogHas creneHHOU
¢ynkuuu. IlpaBuna guddepenunpoBanusi. [Ipon3BogHbIE HEKOTOPBIX 3JE€MEHTApHBIX (YHKIUH.
['eomeTpuyeckuii CMBICT TPOU3BOIHOM.



3. [IpumeHeHHe MPOU3BOAHOI K Mccaea0BaHUI0 PyHKIUIA. [[puMeHnenre mpou3BOaHOM ISt
uccrnenoBaHus QyHKIMIA: uccieoBaHue (yHKIMI HAa MOHOTOHHOCTB, OTBICKAaHHE TOUYEK
JKCTpeMyMa, noctpoeHue rpagpukoB GyHKIuil. OTbIcKaHHE HAUOOIBIINX U HAMMEHbBIIUX
3HaYCHUU HEeTIPePHIBHON (PYHKIIMH HA IPOMEXKYTKE, 33/1a41 Ha OTHICKAaHNE HAaUOOJIBIINX U
HAaMMEHBIIINX 3HAYECHUN BeIn4uH. [IpruMepbl ncnosip30BaHusl IPOU3BOAHON ISl HAXOXKICHUS
HAWIY4IlIEero peuieHus B IPUKIAIHbIX, B TOM YUCIIE COLIMAIbHO-3KOHOMMUECKUX, 3a/1a4ax.
HaxoxaeHue ckopocTH [uis mpoiiecca, 3aaHHoro (popmyinoi mim rpadukoM.

4. IlepBooOpa3nasi u uHTerpaj. IlepsooOpasnas. [IpaBuia Hax0XaeHUS IEPBOOOPA3HBIX.
[1monmaas KpUBOJIMHEHHOM Tpalleliui U UHTerpai. Beruncienue nurerpanoB. Beruncinenue
Iioniaiel ¢ MOMOILBIO MHTErPajoB.

5. KomOnHaTopuka. JjieMeHThI TeOPUHU BeposiTHOCTH. MaTeMarudeckast uuaykuus. [IpaBuio
npousBeaeHus. Pasmenienns ¢ moBropenusmu. [lepecranoBku. Pazmemienus 6€3 HOBTOPEHHIA.
Coueranus 6e3 moBropenuii 1 OunoM HeroToHna. BepostHOCTh cOOBbITHS. Cr10KEeHHE
BEPOSTHOCTEN. Y CJIOBHAs BEpOSITHOCTh. HesaBrucuMocTh coObITHIL. BeposTHOCTB pon3BeeHUS
HE3aBHCHUMBIX COOBITHIA.

6. YpaBHeHusI 1 HEPaBEeHCTBA ¢ IBYMs llepeMeHHbIMM. JInHEelHbIe ypaBHEHUSI U HEPABEHCTBA C
JByMs1 llepeMeHHbIMU. HenrHeitnple ypaBHEHUSI 1 HEPABEHCTBA C JBYMS IEPEMEHHBIMHU.
YpaBHEHUS U HEPABEHCTBA C ABYMs [IEPEMEHHBIMH, COAEPIKAIINE TAPAMETPHI.

7. IlloBTOopenue. Pemenue 3axa4. PemieHne npakTHKO-OpUEHTUPOBAHHBIX U IPUKJIAAHBIX 33]1a4.
MeTto1bl pelieHns TMHENHBIX, KBaIpaTUUHBIX, UPPALlMOHAIbHbIX, I0OKA3aTEIbHbIX,
jorapupMUUECKUX, TPUTOHOMETPHUUECKUX YpaBHEHUI U HEPABEHCTB ¢ mapaMmeTpamiu. Pemenue
TEKCTOBBIX 3a/1au.

TpeGoBanuss K YpoBHIO NOCTH:KeHHH oOyuarommxcsi: l3yueHue anreOpsl M Hayaia
aHaim3a B 11 kiaccax AaeT BO3MOMKHOCTb OOY4YarOLIMMCSl JIOCTHYb CIIEAYIOIIUX PE3YJIbTaTOB
pPa3BUTHS B IMYHOCTHOM HANPABJICHUH:

— yMEHHE SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOW M IUCbMEHHOW peuH,
IIOHMMATh CMBICII IIOCTaBJIEHHOM 3ajjaud, BBICTpPAUBaTh apPryMEHTALUIO, MPUBOAUTH
MIpUMEPBI U KOHTPIPUMEDPHI;

— KpUTUYHOCTh  MBIIIJICHUS,  YMEHUE  DPACIO3HaBaTh  JIOTUYECKH  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

— TpeACTaBIeHHE O MaTeMaTHYeCKOM Hayke Kak cdepe 4eIoBeYecKOW AesTeNbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS LIMBHIIN3ALINN;

— KpEaTMBHOCTb MBIIUICHNS, WHHULHAATUBA, HAXOAYMBOCTb, AKTUBHOCTb IIPU PEUICHUH
MaTEMaTHUYECKUX 3a7ay;

— yMEHHE KOHTPOJIUPOBATh MPOIECC U PEe3yIbTaT yueOHOM MaTeMaTH4YeCKON AeSITeIbHOCTH;

— CIIOCOOHOCTh K 3MOLMOHAJIBLHOMY BOCIHPHUATHIO MAaTeMaTHYEeCKMX OOBEKTOB, 3aj1ady,
pELIECHHH, pACCYKICHHUI;

B MeTalpeIMeTHOM HANPABJICHHUU:

— TIpeAcTaBiIeHUs 00 MAESIX U O METOJaX MaTeMaTHKU KaK YHUBEPCAJIbHOM SI3bIKE HAYKU W
TEXHHUKH, CPEICTBE MOJIETTUPOBAHUS SIBJICHUH U MIPOLIECCOB;

— YMEHHE BHJETh MaTeMaTHYECKyIO 3aJady B KOHTEKCTE NMPOOJIEMHOW CHTyalluu B OPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

— yMEHHE HaXOJWUThb B PA3IUYHBIX MCTOYHUKAX MHPOPMAIHIO, HEOOXOIUMYIO JJISl pElIeHUs
MaTeMaTHYECKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOU (hopMe, MPUHUMATh PEIICHUE B
YCIIOBUSIX HETIOJIHOM U N30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(MOpMALINN;

— yMeHHE MOHMMAaTh W HCIOJb30BaTh MaTeMaTHYECKHE CPEJICTBA HAIVISIIHOCTH (Tpaduku,
JarpaMMbl, TaOJIULBI, CXEMBI U JIp.) ISl MJUTIOCTPALlUHU, MHTEpIpETallui, apryMEeHTaIIH;

— yMEHHE BBIIBUTATh TUIIOTE3bl IPU PEIICHNN YUEOHBIX 33/1a4, TOHUMAaTh HEOOXOJUMOCTh UX
MIPOBEPKU;

— YMEHHE TNPUMEHITh HHIYKTUBHBIE U JEAYKTHUBHBIE CHOCOOBI PpACCYXIEHHH, BHIETbH
pa3IMyYHbIE CTPATETUy PELICHMS 3a/1a4;

— TIOHUMaHHE CYUIHOCTU aJTOPUTMHUYECKUX NpPEINUCaHUl U yMEHHE JeWCTBOBaTh B
COOTBETCTBUU C MPEITI0KEHHBIM aJITOPUTMOM;

— yYMEHHE CaMOCTOSITE€JIbHO CTaBUTH II€NH, BHIOUPATh U CO3[aBaTh aIrOPUTMBI JUIS PEILICHHS
y4eOHBIX MaTeMaTHUECKUX MPooIeMm;



— yMEHHUE IJIAaHUPOBATH U OCYILIECTBIIATH ACATEILHOCTh, HAMPABICHHYIO HA PEIICHHUE 3a7ay
HCCIIEIOBATENILCKOIO XapaKTepa;
B NIPEeAMETHOM HANIPABJICHUHU:
OBJIaJICHHE 0a30BbIM IMOHATHWHBIM amNapaToM I10 OCHOBHBIM pa3jeiiaM COJICpKaHMUs,
MPEJICTAaBICHHE OO0 OCHOBHBIX H3YYaeMbIX MOHSATHSX (YUCIIO, TeoMeTpuuecKas Qurypa,
ypaBHEHHUE, QYHKIMS) KaK BaKHEHIIIMX MAaTEMaTHYECKUX MOJICTISAX, MTO3BOJISIONINX OIKUCHIBATH
Y U3y4aTh PEAJIbHBIEC MPOLIECCHI U SIBJIECHUS;
yMeHHE paboTaTh C MaTeMaTHUYECKHMM TEKCTOM (aHaJu3MpOBaTh, M3BJIEKATh HEOOXOIUMYIO
uH(pOpMaIKIO), TPaMOTHO TMPUMEHITh MAaTEMaTUYECKYI0 TEPMHHOJOTHIO W CHMBOJIHUKY,
WCIIOJIb30BATh PA3JIMYHBIC SI3bIKU MAaTEMaTUKH;
yMEHUE  TMPOBOJAWTH  KIacCH(UKAIMK, JIOTHYECKHE  OOOCHOBaHHS, JOKa3aTelbCTBA
MaTeMaTUUYECKUX YTBEPKIACHUM;
YMEHUE paclo3HaBaTh BHUAbl MATEMAaTHYECKUX YTBEPXKIACHHI (AaKCHOMBI, OIpeaesCHuUs,
TEOPEMBI U JP.), IPSMbIC U 0OPATHBIE TEOPEMBI;
pa3BUTHE TPEACTABICHUM O UYHUCIE€ M YUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JIEHCTBUTENIbHBIX YHCEJI, OBJAJCHUE HABBIKAMHM YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHHI,
OBJIQJICHMEC CHMBOJIbHBIM SI3BIKOM aiareOpbl, IPUEMaMU BBITIOJIHCHHS TOXICCTBEHHBIX
npeoOpa3oBaHUil  BBIPAKEHUN, pEIICHHUS ypaBHEHHWI, CHUCTeM ypaBHEHUH, yMEHUE
WCIIOJIb30BaTh MJCKD KOOPAMHAT Ha IUIOCKOCTH [UJIi HMHTEPNPETALMUA YPAaBHEHUH, CHUCTEM,
YMEHHE NPHUMEHSATh anredpanveckue MpeoOpa3oBaHUs, ammapaT YpaBHEHUW ANl pEIICHUS
3a7a4 U3 Pa3IMYHbIX Pa3/IeJIOB Kypca;
OBJIaJIcHUE CUCTEMON ()YHKUIMOHAIBHBIX MOHATUH, (DYHKIMOHAIBHBIM S3bIKOM M CUMBOJIMKOM,
YMEHHE Ha OCHOBE (PYHKIMOHAIBHO-TPAQUUYCCKUX MPEACTABICHUN  ONUCHIBATh H
aQHAJIM3UPOBATh pPEAJIbHBIC 3aBUCUMOCTH;
YMEHHE MPUMEHATh W3YYEHHbIC TIOHATHS, PE3YJIbTaThl, METOAbI Il pPEHIEHUA 3ajad
MPAKTUYECKOTO XapakTepa M 3aJa4 M3 CMEXKHBIX JUCHHMIUIMH C HWCIOJb30BAHUEM IPH
HEOOXOUMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIBKYISATOPa, KOMIIBIOTEpA.



