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HJ'laHl/IpyeMl)Ie pe3yJjbTaThbl

. DJ1IeMeHThI TEOPpUN MHOKECTB H MaTeMaTH4ecKoil JOruKu

OnepupoBaTh TOHATHUAMHU: KOHEYHOE MHOXECTBO, JJIEMEHT MHOXKECTBA, IOJMHOKECTBO,
nepeceyeHne U 0O0bEeIUHEHHE MHOKECTB, YHMCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOW MPSIMOH,
OTPE30K, UHTEPBAJI;

HaXOJHUTh MepecedeHne U OOBbEeIWHEHUE JBYX MHOXKECTB, MPEACTABIEHHBIX IpaduyecKkud Ha
YUCIIOBOU MPsAM

CTPOUTH HA YHCIOBOW MPSAMON MOJMHOKECTBO YUCIOBOTO MHOKECTBA, 3aJJaHHOE MPOCTEHUIIIMMU
YCIOBUSIMU;

pacrno3HaBaTh JIOXKHBIE YTBEP)KICHHS, OIIMOKM B PaCCYyKICHHSIX, B TOM 4HCIE C
HCIO0JIb30BAHUEM KPHTPIIPUMEPOB. ;

orepupoBaTh Ha 0230BOM YpOBHE MOHATUSIMH: YTBEPKJIEHUE, OTPULIAHUE YTBEPKICHUS,
VCTUHHBIE U JIOXKHBIE YTBEPKICHHUS, IPUYHMHA, CIEACTBHE, YACTHBIN CclTy4yail o01iero
YTBEPKICHUSI, KOHTPIPUMED

B noBceaHeBHOM KU3HU U IPU U3YUEHUH IPYTUX IPEIMETOB:

HCIIOJIb30BaTh YHCJIOBBIE MHOXCCTBa Ha KOOpI[PIHﬂTHOfI HpﬂMOfI A OIIMCaHUA PCaAJIbHBIX
IpoueccoB 1 HBHCHHﬁ;

MMPOBOAUTD JIOTUYCCKUC PACCYKACHUA B CUTYyaAllUAX MOBCEIHEBHOM KU3HU

Yuciia v BoIpaKeHU s

OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHAMMU: LIEJIOC YHCJIO, ACTIMMOCTD YUCCII, OOBIKHOBEHHAs
I[pO6L, JACCATHYHAasA I[p06b, paluOHAJIbHOC YUCIIO, HpI/I6J'II/I)KéHHOC 3Ha4YCHHUC 4YHnCjia, 4aCTb, A0JIA,
OTHOIICHHUE, ITPOLCHT, MMOBBIIICHHUEC U IIOHWKCHUC HAa 3aJaHHOC YHCJIO IIPOLUCHTOB, MaCIJ_ITa6;

BBIIIOJIHATH apI/I(l)MeTI/I‘leCKI/IC JIENCTBUS C LISTIBIMU U palluOHAJIBHBIMHA YUCJIAMU,

BBITIOJIHATE HECCJIOXXHBIC HpeO6p330BaHI/IH YU CJIOBBIX BLIan(eHHﬁ, coAeprKalInux

CTCIICHU YHCCII, 6o KOPpHH U3 YHUCCII, 0o J'IOFapI/Iq)MBI YUCCII,
CpaBHHUBATDh pallMOHAJIBHBIC YHUCJIa MCKAY 0060171;

OLICHUBATL M CpaBHUBATH C pPAalUOHAJIbBHBIMU YHUCIIAMU 3HAUCHUSA LCIIbIX CTEIeHeM qucel,
KOpHCfI HaTypaHLHOﬁ CTCIICHU U3 YUCCII, J'IOl“apI/I(I)MOB YHUCCII B IPOCTLIX CIIyYasdX,



n300pakaTh TOUKaMHU Ha YUCIOBOH MPSIMOH IIeJIble M pallMOHAaIbHbIC YUCla,

I[eJTble CTENICHW YHCeN, KOPHU HATYpaTbHON CTETICHU M3 YHCEN, JIOTAPU(PMBbI YHUCET B MPOCTHIX
cilyJasix;

BBITIOJIHATE HECJIOKHBIE TpeoOpa3oBaHUsl IENbIX © JpOOHO-pAIlMOHANBHBIX OYKBEHHBIX
BBIPAKEHUN;

BBIpaKaTh B IPOCTEUIIIUX CIy4asiX U3 PaBEHCTBA OJIHY MEPEMEHHYIO Uuepes3 JIPYyrue;

BBIYMCIIATH B MPOCTHIX CIy4yasX 3HAUEHUs YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHH, OCYIECTBIISISA
HE0OX0IMMBIE MT0/ICTAHOBKHU U MpeoOpa3oBaHUs;

n300paxaTh CXeMaTHUECKU YroJl, BEIUYHHA KOTOPOTO BhIpayKE€Ha B rpajaycax;
OLICHUBATH 3HAKU CHHYCA, KOCUHYCA, TAHTE€HCA, KOTAHI'€HCAa KOHKPETHBIX YIJIOB.
B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX YYEOHBIX MTPEIMETOB:
BBITIOJTHATH BBIYHUCIICHUS [TPU PEIICHNUHN 33/1a4 TPAKTUYECKOTO XapaKTepa;

BBIIIOJIHATE IMPAKTUYCCKUEC PaCUYEThl C MCIIOJIB30BAHUEM IIPU HGO6XOJII/IMOCTI/I CIIpaBOYHBIX
MaTCpHalIoB U BBIYUCIIUTCIIBHBIX YCTPOﬁCTB;

COOTHOCHUTh pE€ajbHbI€ BEIMUYMHBI, XaPAaKTEPUCTUKH OOBEKTOB OKPYKAIOIIEr0 MHpa C UX
KOHKPETHBIMU YHCJIOBBIMU 3HAYCHUSIMU;

WCIIOJIb30BaTh METO bl OKPYTJICHUS, TPUOIUKEHUS U TPUKUIKH MPU PEIICHUH MPAKTHICCKUX
3a7a4 IMOBCEIHEBHOU KU3HU

YpaBHeHUs] 1 HEPABEHCTBA
Pemats nuHeiiHbIe ypaBHEHHS 1 HEPABEHCTBA, KBaJpaTHbIE YPABHEHUS;

pemaTh jJorapudmMuueckue ypaBHeHus Buaa log a (bx + ¢) = d u nmpocTeiime HepaBeHCTBA BHIA
logax<d;

peuiaTh IMOKAa3aTCJIbHBIC YPABHCHUSA, B4 abxtc=d

(rae d MOXKHO IIPEICTAaBUTh B BUJE CTEIICHH C OCHOBAHUEM a) U MPOCTEHIIMEe HEPAaBEHCTBA BHJIA
ax <d (rme d MOXXHO MPEJACTaBUTD B BUJIEC CTCIICHU C OCHOBAHUEM a);.

MIPUBOJIUTH HECKOJIBKO TMPUMEPOB KOPHEH MPOCTEUIIEro TPUTOHOMETPUYECKOTO YpaBHEHUS
BHJIA: Sin X = a, COs X =a, tg X =a, ctg X = a, rae a — TabJau4HOe 3HaYEeHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (YHKIIUH.

B nmoBcegHeBHO KU3HU U IIpu U3YyYCHUU APYTUX ITPEAMCTOB:

COCTaBJIATH U p€IIaTh YPABHCHUA U CUCTCMbI ypaBHeHPIfI IIpU pCHICHUN HCCIIOKHBIX
MPaKTUYCCKUX 3ada1

DyHKUUH



OmnepupoBath Ha 0A30BOM YpOBHE NOHATHSIMH: 3aBUCUMOCTb BEJIMYMH, (DYHKIIHS, apTyMEHT U
3Ha4YeHue (PyHKIUH, 00JaCTh ONPEIeIeHUsI 1 MHOXKECTBO 3HaUeHHUH (pyHKINH, Tpaduk
3aBHCUMOCTH, TpaduK QyHKUUHU, HYTU QYHKIUH, TPOMEKYTKA 3HAKOMIOCTOSIHCTBA, BO3pacTaHHUE
Ha YUCIIOBOM IIPOMEXYTKE, YObIBAaHHE HA YUCIIOBOM MPOMEKYTKE, HAaMOOJbIlIee M HAUMEHBIIIEe
3Ha4YeHue (PYHKIUHU HA YUCIOBOM IIPOMEXYTKE, IepruoandecKas GyHKIuUs, TIEPHOT

omnepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSMHU: IpsiMas U oOOpaTHas MPONOPLUOHAIBHOCTh
JMMHEWHas!, KBapaTHIHas, JorapuMudeckas U mokaszaresbHas (GyHKIUH, TPUTOHOMETPHUECKUE

dynximu;

pacro3HaBaTh TpaQuKH dIEMEHTAPHBIX (DYHKIMIA: TPAMOH M OOpaTHON MPONOPIMOHATIBLHOCTH,
JIMHEWHOH, KBaJpaTUYHOM, Jgorapu@mMuyeckoi 51 MIOKa3aTeIbHOU GyHKUINH,
TPUTOHOMETPUYECKUX (PYHKIIMIA;

COOTHOCUTh TpaduK{ 3JIEMEHTapHbIX (YHKIUI: NpsMON M OOpaTHOM MPONOPLUOHAIBHOCTH,
JIMHEWHOH, KBaJpaTUYHOM, JgorapupmMuyecKoi 51 MIOKa3aTeIbHON GyHKUINH,
TPUTOHOMETPUUECKUX (PYHKIMH ¢ popMyiaMu, KOTOPBIMU OHH 3a/1aHbl;

HaxOJIUTh 1O TpaduKy mpunpuOIMHKEHHO 3HAYCHUS (PYHKITMU B 3aJJaHHBIX TOUKAX;

ompenensate Mo Trpaduky cBoiicTBa (GYHKUMH (HYIH, THPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEXYTKA MOHOTOHHOCTHU, HauOOJIbIITNE U HAUMEHBIIINE 3HAUYEHUS U T.11.);

CTPOHUTHh 3CKHM3 Tpaduka (QYHKIHH, YIOBJICTBOPSIONICH NPUBEACHHOMY HAOOpY YCIOBUU
(mpoMeXyTKu BO3pacTaHusi / yObIBaHHS, 3Ha4YeHHE (YHKIIMM B 3aJlaHHONH TOYKE, TOYKH
AKCTPEMYMOB U T.1.).

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX TPEIMETOB!

OTpeeNaTh o rpadukaM CBOKWCTBA PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOoIbIINe U
HauMeHbeOnepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMU: 3aBUCUMOCTb BETTUYMH, (QYHKIIHS,
apryMeHT U 3HadeHue (PyHKIMHU, 001acTh OonpeAeNeH!s] 1 MHOKECTBO 3HaYeHH M PyHKIUH,
rpaduk 3aBucuMocTy, rpaduk GyHKINHN, HYIH QYHKINUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHE Ha YUCIOBOM MIPOMEXKYTKE, yObIBaHHE HA YHCIOBOM MIPOMEXYTKE, HanboIbIlee 1
HauMeHbIIIee 3HaueHue (PYHKIMN HA YUCIIOBOM MPOMEXYTKE, eproarnueckas QyHKIus, Iepruo;

OIICPpHUPOBATL HA 0a3oBOM YPOBHC IIOHATHAMU: IIpsAAMAA U o6paTHa}1 MMpONOPHUOHATIBHOCTD
HHHeﬁHaﬂ, KBaJApaTnuiHasd, J'IOFapI/I(l)MI/I‘leCKaH H IIOKa3aTCJIbHadA q)YHKI_II/II/I, TPUTOHOMCETPUYCCKHUC

(ynkuuu;

pacrio3HaBaTh rpauKu 3JIEMEHTapHbBIX QYHKIUI: MpsAMON 1 0OpaTHOM MPONOPIMOHATIEHOCTH,
JMHEWHOM, KBaJJpaTUUHOH, JIorapu(MUUECKOl U OKa3aTenbHON PyHKIMIA,
TPUTOHOMETPUUECKUX (PYHKIUH;

COOTHOCHTb Tpa(MKH 3I€MEHTapHBIX (PYHKIMIA: MPIMOIl 1 00paTHON MPONOPLHUOHATBHOCTH,
JMHEWHOM, KBaJIpaTUUHOH, JIorapu(MUUECKOi U MoKa3aTeabHON QyHKIIHIA,
TPUTOHOMETPUUYECKUX QYHKIUI ¢ hopMynaMu, KOTOPBIMH OHM 33JIaHBI;

HaXOJUTh MO rpaduKy 3HaAUEHUs, TPOMEKYTKHA BO3PACTAHUS U YOBIBAHHSI, IPOMEKYTKU
3HAKOMOCTOSIHCTBA MPHOMMKEHHO 3HaUEHHsI (QYHKIIMU B 33JJaHHBIX TOUKAX;



OTIpENeNATh 1O TpauKy CBOWCTBA GYHKIUH (HYIH, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HAauOOJIbIINE U HAMMEHbBIITNE 3HAYCHUS U T.I1.);

CTPOMTH 3CKH3 rpaduka GyHKUINH, YAOBIECTBOPSIOLICH TPUBEICHHOMY Ha0OPY yCIOBUN
(TIpoMexXyTKH Bo3pacTanus / yObIBaHHS, 3HaUeHUE (DYHKIIMH B 3aJaHHOI TOYKE, TOUKU
9KCTPEMYMOB H T.11.).

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

ONpeeNATh 1o IpadrkaM CBOKWCTBA PeaJbHBIX MPOIIECCOB U 3aBUCUMOCTEN (HanOoIbIINE U
HauMEHBIINE U T.I1.); UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTHYECKOMN
CUTYaI1

DJIeMEHThI MATEeMaTH4YeCKOI'0 AHAIN3A

OnepupoBarh Ha 6a30BOM YpOBHE MOHSATHSMH: NMPOU3BOIHAS (YHKIIMU B TOUKE, KacaTelbHas K

rpaduky GyHKIIH, TPOU3BOIHAS (QYHKIIHNH;

OTpEeNATh 3HAaYeHHE MPOU3BOJHOM (QYHKIMU B TOUYKENO H300pa)KEHHIO KacaTelbHON K
rpaduKy, IpOBEACHHON B ATON TOUKE;

peiiaTb HECJIOKHBIC 3aJja4d Ha IMPUMCEHCHHUEC CBA3U MCXKAY HNPOMEKYTKAMHU MOHOTOHHOCTH U
TOYKaMHU 3KcTpeMyMa (QYHKIUH, C OJHON CTOPOHBI, M NMPOMEXKYTKAMHU 3HAKOIOCTOSIHCTBA U
HYJISIMH TIPOU3BOJIHON 3TOW (PYHKIIMHU — C IPYTrOi.

B noBceaHeBHOM KU3HU U IPU U3YUEHUH IPYTHX NMPEAMETOB:

MOJIB3YACh TpaKkaMu, CpaBHUBATH CKOPOCTH BO3pacTaHHs (pOCTa, MOBHIIICHUS, YBETHUCHHUS U
T.I.) WJIK CKOPOCTH yOBbIBaHUA (TIAZCHUS, CHIDKEHHUS, YMEHBIIICHHS U T.I1.) BETUYUH B PEATbHBIX
MPOIECCaX;COOTHOCUTh Tpa(UKH PEaTbHBIXIIPOLECCOB U 3aBHCHUMOCTEH C WX OIHCAaHUSIMHU,
BKITIOYAIOIUMH XapaKTEPUCTUKH CKOPOCTH M3MEHEHHs (OBICTPBIN POCT, TUIABHOE TIOHM)KEHUE U
T.I1.);UCTIOJIB30BaTh T'paUKU peabHBIX IPOIECCOB ISl PEIICHHS HECIOXHBIX MPHKIAIHBIX
3aja4, B TOM YHUCIIE ONpeIesisisl 10 rpaduKy CKOPOCTh X0J1a Tpoiiecca

CraTtucTuka u TCOpHA BCpOHTHOCTeﬁ, JIOTHKa 1 KOM6I/IHaTOpI/IKa

OHepI/IpOBaTB Ha 0a30BOM YPOBHE OCHOBHBIMHU OIIUCATCIIBHBIMU XaPAKTCPUCTUKAMU YUCIIOBOI'O
Ha6opa: cpe€aHee apI/ICI)MCTI/I‘ICCKOC, MCAUaHa, HauOOJIbIIIEE MHAMMEHBIIIEE 3HA4YCHUA,

OIICPHUPOBATL Ha 0a3o0BOM YPOBHC HNOHATUAMH: YaCTOTA U BEPOATHOCTH CO6BITI/I$I, CJ'Iy‘IaI‘/’IHHﬁ
BLI60p, OIIBITBI C PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMHU CO6I>ITI/I$IMI/I;

BBIYUCIIATE BEPOATHOCTU COOBITHI HA OCHOBE noacdeTa 4yucijia HCXO0J0B. XXU3HU,
B nmoBceaHeBHOI KU3HU U IIpu U3YyYCHHUU APYTUX ITPEAMCTOB:

4YUTaThb, COMOCTABIIATH, CPABHHUBATH, UHTCPIPETUPOBATD B MIPOCTLIX CIIydadX pCajIbHbIC JAHHBIC,
MMpCACTaBJICHHBIC B BUJIC Ta6J'II/II_I, Auarpamm, Fpa(I)I/IKOB.

TexcToBBIE 3a729UH

Pemiate Hecn0XHBIE TEKCTOBBIE 3a0a4Ul PAa3HBIX TUIIOB;



AHAJIM3UPOBATL  YCJIOBUC  3aJa4yu, IIpU H€06XOI[I/IMOCTI/I CTpOUTb A €€ PCHICHUA
MaTEMaTUYCCKYIO MO/JICIIb,

MOHMMAaTh W HCIOJB30BaTh Ui peIIeHUs 3aJadud HH(OpMAIMIo, NPEICTAaBICHHYIO B BHUJE
TEKCTOBOM M CUMBOJIBHOM 3aIlMCH, CXEM, TaOJIULI, IUarpaMM, Irpa)ukoB, pPUCYHKOB;

I[GI\/JICTBOBaTI) 110 aJIrOPUTMY, COACPKACMYCA B YCJIOBHUU 3ada4Hu;
HCII0JIB30BATDh JIOTHUYCCKHUEC PACCYKICHUS ITPU PCUICHUM 3aJa4Yu,

paboTath ¢ U30OBITOYHBIMH YCIIOBUSMH, BBIOMpasi U3 Bceil MHPOpPMaNnK, JaHHBIe, HE0OX0AUMBbIE
JUISl peLIEHUs 3a/1a4u;

OCYILIECTBJISITh HECJIOXKHBIN MepeOop BO3ZMOXKHBIX PELICHUH, BbIOMpasi U3 HUX ONTUMAJILHOE IO
KpUTEpUIM, CHOPMYINPOBAHHBIM B YCIOBHH;

AQHAJIM3UPOBAaTh M HHTEPIPETHPOBATH IOJYYEHHBIE PEIICHUsS B KOHTEKCTE YCIOBMS 3aJauH,
BBIOMpATH PELIeHMs], HE IPOTUBOPEYAIE KOHTEKCTY;

pelaTh 3aga4r Ha pacdy€T CTOMMOCTHU IMOKYIIOK, YCIIYT, IMOC3J0K U T.II.;

pelaTth HECIOXKHbIE 3a/ayl, CBSI3aHHBIE C JIOJIEBBIM YYacTHEM BO BIAJACHUU (HUPMOH,
MPEANPUITHEM, HEABUKUMOCTBIO;

pemath 3aja4d Ha TMPOCThIE MPOIEHTHI (CUCTEMBbI CKHJIOK, KOMHUCCHUHM) W Ha BBIUHCICHHE
CJIOXHBIX MPOLIEHTOB B PAa3JIMYHBIX CXEMaX BKJIAJ0B, KPEAUTOB U UIOTEK;

pemaTh TMPaKTHYECKUE 3aJauyd, TpPeOYIOIIHe WCIOIb30BAHUS OTPHUIATCIBHBIX YHCET: Ha
ompeneseHue TeMIIEpaTyphl, Ha ONpeIelieHre TI0JIOKEHUS Ha BpeMEHHOW OCH (710 HaIei 3pbl 1
MocJIe), Ha JIBM)KCHHE JIEHEKHBIX CPEJICTB (IIPUXO/PacXo), Ha ONMPEACIICHHE TTyOMHBI/BHICOTHI
U T.IL.;

HCIIO0JIL30BaTh MOHATHE MaciuTada JJI1 HaXOXIACHU S paCCTOSIHI/Iﬁ U JUIMH Ha KapTax, IJIaHax
MCCTHOCTH, IlJIaHaX HOMCIHCHHﬁ, BBIKpOﬁKaX, Ipu pa60Te Ha KOMIIBIOTEPEC U T.II.

B noBcegHeBHOM KU3HU U IIpU U3YUYCHUU APYTUX IIPEAMCTOB:

peuiaTh HECJIOKHBIC IMTPAKTUYCCKUC 3a/1a4i, BOSHUKAIOIIUC B CUTYyallUAX HOBCCHHGBHOﬁ KHU3HHU
I/ICTOpI/IH 1 MCTOJHNKAa MaTCMaTHKHU

-OnuceiBaTh OTACJIbHBIC BbIJAOMINUCCA PE3YJIBTATHI , IIOJTYUYCHHBIC B XOJA€ PA3BUTUA MATCMATHKU
KaK HayKH.

-3HaTh NPUMEPBl MaTEMaTUYECKUX OTKPBITMM M UX aBTOPOB B CBS3M C OTEUECTBEHHOW M
BCEMUPHOU HCTOPUEH,

-[IOHUMATh POJIb MAaTECMATUKHU B PA3BUTUHU POCCI/II/I,

-~-[IPUMCHSATDb HU3BCCTHBIC METOJBbI npu peHICHUN CTaHAAPTHBIX u HECTAHAAPTHBIX
MaT€éMaTUu4dYCCKUX 3aJa4,



- 3aMedaTh M XapaKTEpU30BaTb MAaTEMATHYECKUE 3aKOHOMEPHOCTH B OKpYXawuen
JIENCTBUTEIIHFHOCTH,

-IPUMEHATH IPOCTEMIINE IPOTPAMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBbI
[P pEelIeHUH MaTeMaTUYECKUX 3a/1ad.
I'eomerpus

JINYHOCTHBIE Pe3yJIbTATHI:

- BKJIFOUAOIIHMX TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHUIO, JIMYHOCTHOMY
CaMOOTIPEICTICHUIO U CAMOBOCITUTAHUIO B COOTBETCTBUU C OOIIEUETIOBEUECKIUMU IIEHHOCTIMU;

- chOpPMHUPOBAHHOCTh WX MOTHBAIIMH K OOYYEHHIO U 1I€JICHAIIPABICHHON MTO3HABATEIIbHOU
NESITeILHOCTH, CHCTEMBI 3HAYUMBIX COIUATBHBIX U MEKIIMIHOCTHBIX OTHOIIIEHUH, IIEHHOCTHO -
CMBICJIOBBIX YCTaHOBOK;

- CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH )KU3HEHHBIC TJIAHBI;

- TOTOBHOCTH M CTIOCOOHOCTh K CAMOCTOSITEILHOM, TBOPUECKON M OTBETCTBEHHOM JI€ATEITLHOCTH;
- HaBBIKK COTPYIHUYECTBA CO CBEPCTHUKAMU, JCTHMHU MIIAJIIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBaTeNIbHOM, 0OLIECTBEHHO MOJIE3HOH, YyueOHO-HCCIIe10BaTENbCKOM, MTPOEKTHOM U APYTrUX
BHJIaX IEATEIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCIIe cCaM000pa30BaHUI0, Ha TPOTSHKEHUH
BCEH JKU3HHU;

- CO3HATEIHPHOE OTHOIIICHHUE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM
npodhecCHOHANTBHON U 00IIECTBEHHOM JIEATETLHOCTH.

MeTtanpeaMeTHbIe pe3yJabTaThI:

- BKJIIOYAIOIIUX OCBOEHHbIE O0YYaIONIMMUCS MEXITPEIMETHBIEC MOHATHS U YHUBEPCAIbHbBIE
yueOHbIe NeCTBUS (peryasTUBHbIE, I03HABATENbHBIE, KOMMYHUKATHBHbIE);

- CaMOCTOATEIbHOCTH B INIAHUPOBAHUU M OCYIIECTBICHUH YU€OHOMN AESITeTbHOCTU U
OpraHu3aiuy yueOHOro COTPYAHUYECTBA C MeJaroraM U CBEPCTHUKAMH;

- CIIOCOOHOCTD K MOCTPOCHHUIO MHIMBUyaIbHOM 00pa30BaTEIbHOM TPAEKTOPUH, BIIaICHHIE
HaBbIKaMU y4eOHO-UCCIIE0BATENbCKOM, MPOSKTHOM U COIIMAIbHOM 1eATENbHOCTH;

- YMEHHE CaMOCTOSTEIbHO ONPEIEIATh UEIH JeSITeIbHOCTA U COCTABIISATH IUIaHbI IETEIbHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIISTh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JAEATEIHHOCTS;

- HCII0JIb30BaTh BCE BOZMOXKHbBIE PECYPCHI JUIsl IOCTUYKEHUS MOCTAaBJICHHBIX LIEJIeH U pean3aliun
IJIAHOB JIESITEIbHOCTH;

- BBIOMPATH yCIICIIHbIE CTPATErHH B PA3JIMYHBIX CUTYAIUX;

- YMEHHE MPOJAYKTUBHO 00IIATHCS U B3aUMOACHCTBOBATH B MPOIIECCE COBMECTHOM
NeSITeNbHOCTH, YYUTHIBATH MMO3UIIUU APYTUX YUACTHUKOB JACSITENbHOCTH, 3D (HEKTUBHO
paspeiiats KOHQIUKTHL;

- BJIaJIcHUE HaBbIKaMU MTO3HABATENIbHOM, YUeOHO-HUCCIIeI0BATENBCKON U MPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMU pa3pelIeHHsl IPo0sieM;

- CIIOCOOHOCTH U TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3TUYHBIX METO/I0B TIO3HAHUS;

- TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITENIbHOW MH(OPMAIIMOHHO- MTO3HABATEIHHOMN
JeSITEeNLHOCTH, BKJIIOYAsi yMEHHE OPUEHTUPOBATHCS B PA3NIUYHBIX HCTOUHHUKAX MHPOPMAIUHY,
KPUTHYECKH OIIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYI0 U3 Pa3IHUHBIX
HCTOYHUKOB;

- YMEHHE HUCII0Ih30BaTh CPEICTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee — UKT) B pelieHn KOTHUTUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3AIMOHHBIX 33]1a4 C
cobmroeHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus], MPaBOBbIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;



- BJIaJICHUE HaBBIKAMHU MTO3HABATEIILHOUN pe(ICKCUN KaK OCO3HAHUS COBEPIAEMBIX JICHCTBUHN U

MBICIUTENBHBIX MPOIECCOB, X PE3YJIHTATOB U OCHOBAHUM, TPAHUILl CBOETO 3HAHUS U HE3HAHMUS,

HOBBIX IMO3HABATEJIbHBIX 33124 U CPEJICTB UX JIOCTUKEHUS.

IIpexMeTHbIE pe3ybTATHI:

-BKJIFOUYAIOIIUX OCBOCHHBIEC O0YYAIONUMHUCS B X0/I€ U3YYEHHsI YUeOHOTO IpeMeTa YMEHUS,

BU/JIBI ICATEIBHOCTH TI0 TIOJTy4E€HHIO HOBOTO 3HAHUS B paMKax y4eOHOTO MpeaMeTa, ero

MPeoOPa30BAHMIO U TPUMECHECHHUIO B YUCOHBIX, YI€OHO-TIPOSKTHBIX M COITUAITBHO-TIPOCKTHBIX

CUTYaIMsIX;

- popMUpPOBaHUE MATEMATUICCKOTO THIIA MBIIIUICHHUS, BJIaICHUE T€OMETPUICCKOM

TEPMUHOJIOTUEH, KITIOYEBBIMU MTOHATUSIMU, METOIAMU U NIPUEMaMU;

- c(hopMUPOBAHHOCTH MPECTABICHUN O MAaTEMaTHKe, O CII0CO0axX OMMCAHUS Ha

MaTeMaTHYECKOM SI3bIKE SBJICHHI peajbHOTO MUPA;

- cOpPMHUPOBAHHOCTH MIPEICTABIICHUI O MATEMAaTUYECKUX TTOHATHUAX, KaK O BAKHEUIITUX

MaTeMaTHYEeCKUX MOJIENSIX, TTO3BOJISIONINX ONMMCHIBATh M U3y4YaTh Pa3HbIE MIPOLIECCHI U SIBJICHUS;

MMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUUYECKOTO MOCTPOCHUSI MATEMaTHUECKUX TEOPHil;

- BJIaJIEHUE METO/IaMHU JIOKa3aTeNbCTB U AJITOPUTMOB PEILICHUS;

- YMEHHUE UX MPUMEHSTh, TPOBOUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJIE PEIICHUS 3a/1a4;

- BJIQJICHHE OCHOBHBIMU MOHATHSMU O TUIOCKUX U TIPOCTPAHCTBEHHBIX T€OMETPUUECKHIX

(urypax, mX OCHOBHBIX CBOWCTBAX;

- cOpMHUPOBAHHOCTh YMEHHUS PAcO3HABaTh Ha YEPTEKAX, MOJEIISAX U B pEAIbHOM MHpE

reoMeTpuueckre (GUrypsl;

- IPUMEHEHHUE U3YUYEHHBIX CBOMCTB T€OMETPUUIECKUX GUTYp U HOPMYIT 7Sl PEIICHUS

reOMEeTPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJIepKAHUEM;

- BJIa/ICHHE HABBIKAMU MCIIOJIb30BAHNS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAaMM IPU PELICHUH 3a/1a4.
Hcnoab30BaTh NpHOOPETEHHbIE 3HAHUSA U YMEHHUS B IPAKTUHYECKON 1esiTeJIbHOCTH

U NOBCEIHEBHOM KM3HH [IIAA:

-Mccle0BaHus (MOICIUPOBAHMS ) HECIOKHBIX MPAKTUYECKUX CUTYAllui HAa OCHOBE U3yYEHHBIX

dhopmys U CBOMCTB (uUryp;

-BBIUMCIICHUS] JUIUH, TUIOIAeH 1 00beMOB peabHbIX 0O0BEKTOB MPH PEIICHUN MTPAKTHUECKUX

3aJ1a4, UCIO0JIb3YS IPU HEOOXOIUMMOCTH CIIPABOYHHUKH M BHIYUCIIUTENbHbBIE YCTPOHCTBA

Coneprxanue npeameTa

Auiredpa ¥ HA4YaJIa MATEMATHYECKOI0 AHAJIU3A
I'maBa 7 Tpuronomerpuueckue ¢GyHkuu ( 14 9)

e OO0nacte ompefeneHuss M MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (QYHKIHIA.
YeTHOCTh, HEYETHOCTb, MEPHOAMYHOCTH TPUTrOHOMETpHuUecKuX GyHkuui. CBoiicTBa
¢byHKIMH Y = cos X u ee rpaduk. CoiicTBa pyHKIMU y = sin X U ee rpaduk. CBoicTBa
¢byHkuuyu y = tg x u ee rpapuk. OOpaTHble TPUTOHOMETPUUECKUE PYHKIHH.

I'maBa 8. [Ipon3BoHas u e€ reomeTpudeckuii cMbIci (16 1)

Omnpenenenne IIPOU3BOJHOM. IIpoussoHas CTEIIEHHOHN GbyHKIUH. IIpaBuia
middepenunpoBanus. [Ipon3BoHbIE HEKOTOPHIX 3J€MEHTapHBIX (QyHKIMHA. ['eomeTpudeckuit
CMBICJI IIPOU3BOTHOM.

I'naBa 9 IlpumeHeHne NPOU3BOAHON K Hcce0BaHUIO GYHKIUI(12 1)



Bospacranne u yoObiBanue ¢(yHKuMU. OKcTpeMyMmbl (QyHKIuH. Hambosblnee M HauMeHblIee
3HayeHus: (yHkuuu. [lpuMeHeHMe  TPOM3BOMHONW K MOCTPOEHHIO TpagukoB  (HyHKUIUH.
Beimyknocts rpadukadyHknum, TOUKH neperuoa.

I'nmaBa 10 UnTerpan(10 u)

[TepBooOpasnas. [IpaBmina HaxoxaeHUS MEPBOOOpa3HbIX. [1IomIans KPUBOJIMHEHHON TPATICITHH.
[IpuMeHeHne MPON3BOIHON U MHTETpaNa K PEIICHUIO IPAKTUYECKUX 3a4a4.

I'maBall . KomOunaropuka (10 9)

[TpaBuno mnpoumseaenus. IlepecranoBku. Pasmemienus.. Coderanuss u ero cBoicta.buHOM
HeroTtona.

I'naBa 11. DnemenTsl Teopuu BeposiTHOcTeH. (11 )

CcoObitusa. KomOunammsa coObituif.  [IpoTuBomosoxkHoe coObiTHe.BeposTHOCTE — cOOBITHS.
;Croxxenne BeposiTHOoCcTei. HezaBucumoe coObiTHe. YMHOXKEHHE BpOosSTHOCTEH.CTaTUCTHYECKAs
BEPOSITHOCTD.

I'maa 12. Cratuctuka.(8 1)

Crnyuaiiable BenuuuHbl. LleHTpansHbie TeHaeHn. Mepsl pa3zopoca.
I'eomeTpust

[Ipenmet ctepeomeTpun. AKCMOMBI CTEPEOMETPHH.

Hekotopsie crencTBus n3 akCuom

I'maBa 13. Hunuaap, konyc, map. (13 1)

[lonstne uwmmuuapa. Ilnomanes mnosepxHoctu uunuHApa. [lonstue konyca. Ilnomane
MOBEPXHOCTU KOHyca. YceueHHbIH koHyc. Cdepa u map. Bzaumuoe pacrnosioxxenue cepsl u
wiockoctu. Kacarenpnas mockocts k cdepe. [lnomans cdepsi.

I'maBa 14.. O6bémbI Ter.(15 )

O6beM mpsaMoyroibHOTo napamuienenumnena. OobeMbl MPAMON MPU3MBbI U UIHHIIPA. OObEMbI
HAKJIOHHOHM TPU3MBI, MUpaMUbl U KoHyca. O0beMbl I1apa u miomaab chepsl. OObeMbl
IApPOBOTO CETMEHTA, IIAPOBOTO CJIOS U IIIAPOBOTO CEKTOPA.

I'maBa 15. Bektops! B mpocTpancTBe.( 6 1)

[Tonsitue BexkTopa B mpocTpancTBe. ClI0KEHHE U BBIYUTAHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucio. KoMmniaaHapHble BEKTOPBI.

I'maBa 16.Metoxa koopauHat B mpoctpanctse.(11 )

KOOp,Z[I/IHaTBI TOYKHU U KOOPpAUHATBI BEKTOPA. CKaJIHpHOG MMPOU3BCACHUC BECKTOPOB. . I[BI/I)KCHI/IH.

TemaTtuueckoe IIaHUPOBAHUEC



Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAIN3a

Ne CopepxaHue Marepuana KosmmuecTBo yacos
I'maBa 7. TpuroHomeTpudeckue 14
GbyHKIIH

1.-2 | OGnacTp onpeaeneHus 1 MHOYKECTBO 2
3HaYCHUH TPUTOHOMETPHUIECKUX
GbyHKIUH.

3-4 | YerHocTh, HEYETHOCTD, MIEPHOAUYHOCTD 2
TPUTOHOMETPHUYECKUX (QYHKIIUH.

5-7 CaoiicTBa (pyHKIMH y = COS X U ee 3

rpaduk

8-9 | CgoiicTBa QyHKIMHK y = Sin X U €€ 2
rpaduk.

10-11 | CgoiicTBa QyHKINH y = tg X U €€ 2
rpaduk.

12 | OOpaTHBIE TPUTOHOMETPHUYECKHE 1
byHKIIAN

13 | Ypok 000oOIIeHHs U CUCTEMATH3AIHH 1
3HaAHUU

14 | KontposbHas padoTa Ne 1 1
«Tpuronomerpuueckue (QyHKIHI)

I'nasa 8.I1lpousBogHas u e€ 16
r€OMETPUUYECKUN CMBICIT
15-16 | [IpousBogHasl. 2
17-18 | [Ipou3BoaHAast CTEMEHHON (QYHKITUH. 2
19-21 | [IpaBuna auddepeHupoBaHUsI. 3
22-24 | [IpousBoiHAs HEKOTOPBIX 3
AJIEMEHTAPHBIX PYHKIUH.
25-27 | 'eomeTprYeCcKHi CMBICI TPOU3BOIHOM. 3
28-29 | Ypox 0000I1IeHNS U CUCTEMaTU3alUH 2
3HaAHUU

30 | KonTponbHas padorta Ne 2 1
«IIpon3BogHasA U €€ Tr€OMETPUUECKUI
CMBICTI»

I'maBa 9 IlpumeHeHHE NPOU3BOIHON K 12
UCCIIeIOBAaHUIO (PYHKIIMH
31-32 | Bo3pacranue 1 yObIBaHUE (YHKIIUH. 2
33-34 | DxcTpeMyMbl QYHKITUH 2
35-36 | IlpumeHeHne mpoU3BOIHOM K 2
MOCTPOEHHIO IPa(PUKOB (PYHKIIHHA.
37-39 | Haubomnbiiee 1 HauMeHbIIIee 3HAYCHUS 3

GbyHKITII




40 | Bemmyknocth rpadukaQyHKIMH, TOYKH 1
neperuoa.
41 | Ypok 0000IIeHUS U CHCTeMAaTH3aluN 1
3HAHHI
42 KoHnTtponsHas padora Ne3 1
«IIpruMeHeHne nNpon3BOIHON K
UCCJICIOBAHUIO (DYHKLIUH»
I'maBa 10 UnTerpai. 10
43-44 | TlepBooOpa3zHasl. 2
45-47 | TlpaBuiia HaXOKICHUSI IEPBOOOPA3HBIX. 3
48-49 | [lnomans KpUBOJMHEHHON Tpamenud u 2
WHTETpa.
50 | [IpumeHeHMe MPOM3BOAHON W MHTETpaia 1
K PEIICHHIO MPAKTHYECKHX 3a/1a4.
51 | Ypok o00oOmeHus U cCHCTeMaTHU3alUU 1
3HaHUHU
52 | KonTtponwsHas padota Ned 1
«MHTerpan»
I'maBa 11 KomOunaropuka. 10
53 | IIpaBuio mpou3BeeHUS. 1
54-55 | [lepecTtaHOoBKH 2
56 | Pa3menieHus. 1
57-58 | Coueranus 1 UX CBOWCTBA. 2
59-60 | bunom HerotoHa. 2
61 Ypoxk 06001IeHHS ¥ CHCTEeMaTH3alUH 1
3HaAHUU
62 | KontponbHas pabota Ne5 1
«KomOunaTopuka»
I'maBa 12.2nemMeHTHI TEOpUHN 11
BEPOSITHOCTEH.
63 | CcObiTus. 1
64 KoMOunanus coObITHiA. 1
ITpoTHBOIOJIOKHOE COOBITHE
65-66 | BeposTHOCTb COOBITHS 2
67-68 | CnoxeHue BeposITHOCTEN 2
69 | He3zaBucumoe coObIiTHE. Y MHOKEHHE 1
BPOSITHOCTEM.
70-71 | Cratuctuueckasi BEpOsITHOCTb 2
72 | Ypok 00001IeHus U CHCTeMaTU3aluu 1
3HAHUI
73 | KontposbHas paboTa Neb 1

«DJIEMEHTHI TCOpUUN BCPO}ITHOCTCf/'I. »




I'nmaBa 13.Cratucruka.

8
74-75 | CnydaifHble BEJIMUMHBI. 2
76-77 | LleHTpasibHBIE TCHICHITUH. 2
78-79 | Mepsl pazbpoca. 2
80 | Ypok 00001IeHus U CHCTeMaTHU3alun 1
3SHAHHI
81 | KontponbHas padota Ne7 1
« CTaTucTuKa»
82-85 | roroBoe nmoBTopeHue. 4
Hroro 85
I'eomerpus
I'maBa 6 Llunuuap, KOHyC U map. 13
1 [TonsTne nuMHIpa. 1
2-3 | [Tnomaap MOBEPXHOCTH IIMIMHIPA. 2
4 [TousTHE KOHYCA. 1
5 [Tmomaap MOBEpXHOCTH KOHYCA. 1
6 Y cedéHHBIN KOHYC. 1
7 Cdepa u map. 1
8-9 | B3ammHoe pacmonoxeHue chepsl u 2
TUTOCKOCTH.
10-11 | [Tnomane cdhepsl. 2
12 | KonrposbHas padota Ne 5 1
«nnmuHap, KOHYC U apy»
13 | 3auér Ne 4» [{unuuap, KOHYC | 1Iap.» 1
I'maBa 5 OOBEMBI Te. 15
14 | Ilousartue oObEMma. 1
15 | O6BEM IPSMOYTOJILHOTO 1
napajuieJieurnea.
16 | OO6BEM IPAMOI IPU3MBI. 1
17-18 | O6BEM munMHApA. 2
19 Breruucinenue 00bEMOB TEN ¢ HOMOILBIO 1
OTIPENICNIEHHOTO UHTETpaa.
20 | OOBEM HAKIIOHHOM MPU3MBI. 1
21 O0BEM TUpaMUIBL. 1
22 | O6béM KoHYCA. 1
23-24 | O0bEM miapa. 2
25-26 | [Tmomanp chepsr. 2
27 | KontposbHas pabota Ne 6 1
«OOBEMBI TEILY
28 | 3au€t Ne 5 «O0BEMBI TEm». 1
I'maBa 4 BexTopsl B IPOCTPaHCTBE. 6
29 | IlonsTtue BekTopa. PaBeHCTBO BEKTOPOB. 1
30 | CnoxxeHue U BBIYUTAHHE 1
BeKTOpoB.CyMMa HECKOJILKIX BEKTOPOB.
31 | YMHOXeHHEe BeKTOpa Ha YHCIIO. 1
32 | KoMiutanapHble BEKTOPBHI. 1
33 | [IpaBuio mapannenenunena. Pazinoxenue 1

BCKTOPaA I10 TpéM HCKOMIIJIaHAPHBIM




BEKTOPaM.

34 | 3auét Ne 6 «BeKTOpBI B IPOCTPAHCTBE» 1
I'maBa 5 Meron koopauHart B 11
MIPOCTPAHCTBE.

35 | [IpsimoyronpHasi cucteMa KOOpIuHAT B 1
npoctpancTBe. KoopimHaThl BEKTOpA.

36 | CBs13p MEXIy KOOPAWHATAMU BEKTOPOB U 1
KOOpAMHATAMH TOYEK.

37 | IIpocreiimme 3a1aun B 1
KoopJuHaTax.YpaBHEeHuE chepsbl.

38 | Yroa MexIy BEKTOpaMH. 1

39 | CkansipHOE NMPOU3BEICHNE BEKTOPOB. 1

40-41 | BeruuciieHue yriioB MEXIy MPSMBIMU H 2
TUTOCKOCTSIMHU.

42 | LUentpanpHas cummerpus. OceBas 1
CHMMETPHSL.

43 | 3epkanbHast cummeTpus. [IpamienpHbIi 1
TIepEeHOC.

44 | KontpoabsHas padota Ne 7 1

«MeTo KOOpIMHAT B IPOCTPAHCTBEY
45 | 3auér Ne 7 1
«MeToJ1 KOOPJIMHAT B IIPOCTPAHCTBE
46-51 | 3akmounTeTEHOE TIOBTOPEHHUE MIPH 6
MOJITOTOBKE K UTOTOBOM aTTECTAaIMH T10
T€OMETPHUH.
Hroro 514

JIucT BHEceHUsT UBMEHEHUH

Hara Conepxanue Oo0ocHOBanue




