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HOACHUTEJIBHAA 3AIINCKA
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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
HCIOJIb30BAHUEM 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 pallMOHaIbHbIC YUCTa,

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 3TON 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 MPEAMETOB:

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 OIHCAaHUSIMH,
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$I, CHy‘I&ﬁHBIﬁ
BLI60p, OIIBITBI C PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMHU CO6I>ITI/I$IMI/I;

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

4YUTaThb, COMOCTABIIATH, CPABHHUBATH, UHTCPIPETUPOBATD B IMIPOCTHIX CIIyUadX 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 noBcenHeBHOM )XU3HU U IPU U3YYEHUU APYTHUX MPEAMETOB:
peuaTh HECIOKHbIE MPAKTUYECKUE 3aJa4l, BOHUKAIOIINE B CUTYallUsIX TOBCETHEBHOW KU3HU
I'eomeTpus

JIn4HOCTHBIE pe3y/IbTaThl:

- BKJIIOYAIOIUX TOTOBHOCTb U CIIOCOOHOCTh 00yUarOIMXCs K CAaMOPa3BUTHUIO, JIMYHOCTHOMY
CaMOOTIPE/ICIIEHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUHU C OOIIEUETIOBEYECKUMU [IEHHOCTSIMU;

- ¢(hOpMUPOBAHHOCTh WX MOTHBAIIMH K OOYYEHMIO U LIeIeHANPaBICHHONW O3HABATEIbHOM
JESITEIBHOCTH, CUCTEMBI 3HAUYMMBIX COLMAJIBHBIX U MEKINYHOCTHBIX OTHOLIEHUH, IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK;

- CIIOCOOHOCTB CTaBUTH 1IETTU U CTPOUTH )KU3HEHHBIE TJIAHBI;

- TOTOBHOCTbH U CIIOCOOHOCTh K CaMOCTOSITEIbHO, TBOPUECKOI U OTBETCTBEHHOM JESITEIBHOCTH;
- HaBBIKHM COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETbMHU MIIQJIIIETO BO3PAcTa, B3pOCIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BATENLCKON, MPOEKTHOM U IPYTUX
BHJIaX JESITEIBHOCTH;



- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHUIO, Ha TPOTSHKCHUH
BCEH JKU3HU,

- CO3HATEIHHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICTITHON
npodeccnoHALHOM 1 0OIIECTBEHHON ACITETLHOCTH.

MeTanpeaMeTHbIe pe3yabTaThl:

- BKJIFOUAOIIMX OCBOCHHBIE 00YJAIOUTUMHUCS MEKIIPEIMETHBIC MOHSITHSI M YHUBEPCAIbHBIC
yaeOHbIC NCHCTBUS (PETyISATUBHEIC, IO3HABATEIHHBIC, KOMMYHHUKATHBHBIC);

- CaMOCTOSTEIBHOCTH B TUNIAHUPOBAHUHU M OCYIIECTBICHUH YUCOHOU NEATSIIEHOCTH U
OpraHu3aIy y4eOHOT0 COTPYIHUYECTBA C TIeJaroraMu U CBEpCTHUKAMU,

- CIIOCOOHOCTH K IMOCTPOCHHIO MHIMBHTyaTbHOW 00pa30BaTEIILHOM TPASKTOPUH, BIIAJICHHUE
HaBBIKAMU y4eOHO-HCCIIEI0OBATEIBCKON, TPOCKTHON U COITUATIBHOM JIEATEILHOCTH;

- YMEHUE CaAMOCTOSITEIBHO ONPEACIIATh UEIU AEATEIbHOCTH U COCTABIIATH TUIaHbI IESITEIbHOCTH;
CaMOCTOSTENBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JACSITEIBHOCTD;

- UCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI IJIs1 TOCTUKEHUS TOCTABIICHHBIX LIEJIEN U pealn3aiu
IUIAHOB JIESATCILHOCTH;

- BRIOUpATh YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIHSIX;

- YMEHHE NMPOJAYKTUBHO 00IIAaThCS U B3aUMOJAECHCTBOBAThH B MPOIIECCE COBMECTHOM
NESTETHFHOCTH, YIUTHIBATh TIO3UITUHU APYTUX YYACTHUKOB JACSITEIBHOCTH, Y (HEKTHBHO
paspeniath KOH(IJIUKTHI,

- BJIQ/ICHHE HaBBIKAMU MTO3HABATEIILHON, yI€OHO-UCCIIEIOBATEIHCKON U IPOSKTHOU
NESITETFHOCTH, HABBIKAMU Pa3perieHus mpooiem;

- CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSITETLHOMY MTOMCKY METOJIOB PEIIECHUS TPAKTUUECKUX
3a/1a4, TPUMEHEHUIO Pa3INYHBIX METOOB IMO3HAHMS;

- TOTOBHOCTh M CTIOCOOHOCTh K CAaMOCTOSTENIbHON HH(OPMAITMOHHO- TTO3HABATEIIBHON
NESTETFHOCTH, BKITIOUAsi yMEHHE OPUCHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POPMAIIUH,
KPUTUYECKH OLICHUBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO, TTOTYyJaEMYIO U3 Pa3THIHbIX
HCTOYHUKOB;

- YMEHHUE UCIIOJB30BaTh CPEACTBA HH(POPMAIITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI
(manmee — UKT) B penieHnr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1a4 C
coOmoieHreM TpeOoBaHUN IPrOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTHCHBI,
pecypcocOepekeHHsI, MPABOBBIX M 3TUYECKUX HOPM, HOPM HHGOPMAIIMOHHON 0€30TIaCHOCTH;

- BJIaJICHHE HaBbIKAMU MTO3HABATEIILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI 1
MBICIIUTEINIBHBIX MTPOIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX [TO3HABATEJIbHBIX 3a7a4 U CPEJICTB UX JIOCTUKCHUSL.

IIpenmeTHbIe pe3ybTAaThI:

-BKJTIOYAIOIIMX OCBOCHHBIE 00YYaIOIMMUCS B X0/ U3YyUCHHs Y4eOHOTO IpeMeTa YMEHHUS,
BU/IBI JICITEIILHOCTH T10 MOJTYYEHHIO HOBOTO 3HAHUS B paMKax y4eOHOTO IpeaMeTa, ero
peoOpa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX, YI€OHO-TIPOEKTHBIX M COI[UAIBHO-TIPOCKTHBIX
CUTYaLUSIX;

- hopMHpPOBaHHE MAaTEMAaTUYECKOTO THIA MBILIJICHHS, BIaJICHHE T€OMETPHUCCKOM
TEPMHUHOJIOTUEH, KITFOUEBBIMU TOHATUSMH, METOJAMHU U MPUEMaMHU;

- cOpMUPOBAHHOCTD MPEJICTABICHUI O MaTeMaTHKeE, O CIIOCO0ax OMUCAHUS Ha
MAaTEeMaTHYECKOM SI3bIKE SBJIICHUM PEabHOTO MUPA;

- cOpMHUPOBAHHOCTH MPECTABICHUN O MATEMATUIECKIX MOHATHIX, KaK 0 BKHEHUIITHX
MAaTeMaTHYE€CKUX MOJIENSIX, TO3BOJISIOINX ONMKUCHIBATh U U3y4aTh Pa3HbIE IPOLIECCHI U SIBJICHUS;
IMOHMMAaHHE BO3MOKHOCTU aKCHOMAaTUUYECKOTO MOCTPOECHUSI MATEMAaTHUYECKUX TEOPHIl;

- BJIaJICHHE METOJaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PEILICHNUS;

- YMEHHUE UX IPUMEHSATh, TPOBOIUTH JOKA3ATEIbHBIE PACCYKICHUS B XOJI€ PELICHUs 3a7a4;

- BJIa/ICHHE OCHOBHBIMU MOHSITHUSAMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
¢urypax, X OCHOBHBIX CBOMCTBAX;

- copMUPOBAHHOCTH YMEHHUS PACIIO3HABATH HA YEPTEKaX, MOACTSAX U B PEATbHOM MHUPE
reoMeTpuueckue (GUrypsl;



- IPUMEHEHHE U3yYCHHBIX CBOWCTB TEOMETPUYECKUX PUTYp U POPMYIT JUIsl peIICHHS

reOMETPUYECKUX 314 U 3a/1a4 C MPAKTUUECKUM COJICPIKAaHHEM;

- BJIAJICHNE HAaBBIKAMU HCIIOJIb30BAHMUS TOTOBBIX KOMITBIOTEPHBIX POTPaMM MPU PEIICHUH 3a/1ay.
Hcnonb3oBaTh NpuoOGpeTEHHbIE 3HAHUS H YMEHHUSI B IPAKTHYECKOH /1eATETbHOCTH

¥ IOBCETHEBHOM KU3HH JIJIA:

-HCCIIeIoOBaHUs (MOJICTTMPOBAHHS) HECJIOKHBIX MPAKTHYECKUX CHUTYAIMi HA OCHOBE U3y4CHHBIX

(bopmyI U CBOWCTB GUTYD;

-BBIYMCIICHHS JIJTHH, IJI0IIA/ICH 1 00bEMOB pealibHBIX 00BEKTOB MPU PELICHUH MTPAKTHYCCKUX

3aj1a4, UCIOJIb3Ys IIPU HEOOXOMMOCTH CIIPABOYHHMKU Y BBIUUCIUTEILHBIC YCTPOICTBA

Coneprxanue npeamMera

AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIU3a
I'nasa 1. [deilicTBuTebHbIE uncaa.(13 u)

ensie w  pammoHanpHbie  uucha.JleiicTButenbHble  uyuciabeckoHeuHo — yObIBaromias
reoMeTpuueckasi mporpeccusiApupMeTHIECKUN KOPEHb HaTypaIbHON CTEMEeHU

I'naBa Il. Crenennas ¢pynkuus (12 )

Crenennas ¢pyHK1Us, ee cBoiicTBa U rpaduk .B3anmHo oOpaTHbie QyHKIIMN
PaBHOCHIIBHBIE ypaBHEHH U HepaBeHcTBallppaloHaIbHbIE YpaBHEHUS

I'nasalll.Iloka3aTenbnast pyuxums (10 )

[TokazarenwpHas GyHKIIMS ee cBoicTBa U rpadukllokasaTenbHbIC ypaBHEHH
[TokazaTtenbHbie HepaBeHCTBACHCTEMBI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB
I'eomerpust

[Ipenmer crepeomeTpuu. AKCUOMBI CTEPEOMETPHH.

HekoTopsie cnencTBus u3 akcuom

TI'JIABA |. IlapaaieibHOCTh NPAMBIX U I10cKOCTel ( 16 )

[TapannenbHOCTb NPAMBIX, IPSMOM U MIJIOCKOCTH

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE. YTOJ MEKIY ABYMs MPSIMBIMU
[TapannenpsHOCTH IIIOCKOCTEN

Terpasnp u mapannenenumen

I'JTABA |l. IlepneHuKyJISIPHOCTb NPSIMBIX U IJI0cKocTei (17 1)
IlepnieHIMKYIAPHOCTD NMPSIMON U TNIOCKOCTH

[lepnieHIUKyIIAp ¥ HAKIIOHHASA. YTOJ MEXY IPSIMOU U IUNIOCKOCTBIO.
JByrpanHsbi yrou. [leprneHiuKyIsapHOCTb IIIIOCKOCTEN

TI'JIABA I1l. MuororpansHuku ( 12 4)

ITonatue MmHororpannuka. Ilpusma

[Tupamuna

IIpaBunbHBIE MHOTOTPAHHUKH



TeMmarnyeckoe IIaHupOBaHUE

Anreﬁpa H HAYaJIa MATEMATHICCKOT0 aHAJ/In3a

Ne CopepxaHue Marepuaa KosmmuecTBo yacos
I'nasa 1. [leiicTBUTEeJbHBIE YHCIA. 13
1.-2 | Llenbie U panioHAJIbHBIC YHCIIA. 2
3 JleicTBUTENLHBIC YUCIIA 1
4-5 | beckone4yHo yObIBaroIas 2
TeOMETPUYECKAsi IPOTPECCHUST
6-8 | Apudmerndecknii KOpeHb HATYpAILHOM 3
CTETIeHU
9-11 | CremneHsb C panMOHAIBHBIM H 3
JIWCTBUTENLHBIM TIOKA3aTEISIMU
12 | Ypok 0000IIeHNs U CHCTeMAaTH3alnn 1
3HaHUHI
13 1

KonTtponsnas padora Nel
«/lelicTBUTE/IbHbIE YHCIA»

I'nasa Il. Crenennasi pyHkuusi 12
14-16 | Crenennas GyHKIHs, €€ CBOMCTBA U 3
rpaduk
17-18 | BzaumHo oOpaTHbIe HYHKITUN 2
19-20 | PaBHOCHIBHBIE ypaBHEHUS u 2
HEpaBEHCTBA
21-22 | UppanmoHaabHbIe YpaBHEHUS 2
23-24 | Ypoku 0000IIEeHUS U CUCTEMATU3 AT 2
3HAHUM.
25 | KonrtposbHas padoTa No2 1
«CreneHHasi QYHKIHSD)
I'naBa lll.Iloka3zaTtenbHas GyHKUUSA 10
26-27 | IlokazarenbHast QyHKIUS €€ CBOMCTBA U 2
rpaduk
28-29 | Iloka3aTenpHble ypaBHEHUS 2
30-31 | [loka3aTenpHbIE HEPABEHCTBA 2
32-33 | Cuctemsbl oKa3aTeIbHBIX YPaBHEHUN U 2
HEPaBEHCTB
34 | Ypoku 0000IIeHHs U CUCTEMaTH3aIuN 1
3HAHUI.
35 | KonrponbHas pabora Ne3 1

«Iloka3zareJbHasg QpyHKIUD)




I'maBa V. Jlorapudmuyeckasn 15
dyHkuus
36-37 | Jlorapumbt 2
38-39 | CpoiicTBa n0orapugmon 2
40-41 | decarudHbie u HaTypaJibHbIE 2
norapumMsl
42-43 | Jlorapudpmuuaeckas byHKIMS, ee 2
CBOMCTBA U rpadux
44-45 | Jlorapudmuueckue ypaBHEHUS 2
46-47 | Jlorapudmuueckne HepaBeHCTBA 2
48-49 | Ypoku 0000IIEeHUS U CHCTeMAaTU3aIlnN 2
3HaHUMU.
50 | KorarpombsHas padora Ned 1
«Jlorapupmuyeckast pyHKumus»
I'naBa V.Tpuronomerpunueckue 20
dbopmyJibl
51 | Pagunannas mepa yria. 1
52-53 | [loBopoT TOYKM BOKpPYr  Hadvaja 2
KOOpAMHAT
54-55 | Onpenenenue cuHyca, KOCHMHYca | 2
TaHIeHca yria
56 | 3Haku cuHYyca, KOCHHYCA U TaHT€HCa 1
57-58 | 3aBHCHMOCTb MEX/Y CUHYCOM, 2
KOCHHYCOM M TaHI'€HCOM OJIHOT'O U TOTO
Ke yria
59-60 | TpuroHoMeTpuyeCKHe TOXKIACCTBA 2
61 | CuHyc, KOCHHYC M TAaHT€HC YTJIOB O ¥ -0 1
62-63 | @OpMyIIbI CIOKEHUS 2
64 | CuHyc, KOCUHYC M TaHI'€HC JABOIHOTO 1
yria
65 | Cunye, KOCHHYC " TaHT'€HC 1

IIOJIOBUHHOTO yIJjia




66-67 | @opMyIibl IPUBEICHUS 2

68 |CymMmma © pa3HOCTh CHHYCOB U 1
KOCHHYCOB

69 | Ypoku 0000IICHHS U CHCTEMaTH3AI[II 1
3HaHUMU.

70 | KorrpombsHas padora Ne 6 1
«Tpuronomerpuyeckue GopMyiIb»

I'maBa VI Tpuronomerpruueckue 14
YpaBHEHHS
71-73 | YpaBHeHue cOS X = a 3
74-76 | YpaBHenue SiN X = a 3
77-78 | YpaBuenwue tg X = a 2
79-82 | PerieHne TpUTOHOMETPHYECKUX 4
YpaBHEHUU

83 Ypoxku 006001IeHNS ¥ CUCTEMaTH3allUH 1
3HAHHM.

84 | KonrposbHas pabota Ne 7 1

85 | UroroBoe moBTOpeHME 1
Hroro 85 u

I'eomeTrpus

No CojepxaHue maTepuana KonunyecTBo yacoB

BBEJJEHUE 3
1 [Ipeamer crepeoMeTpuu. AKCHOMBI 1
CTEpEOMETPUH.

2-3 | HekoTopble CIEACTBUS U3 AKCHOM. 2
I'JTABA |. ITapanienbHOCTb NPSAMBIX U 16
IIJIOCKOCTEMN

4-7 | . § IlapannenbHOCTb NPAMBIX, IPIMON U 4
IUIOCKOCTH

8-11 |.§2 B3aumHOe pacnoyio’KkeHHe MPsIMbIX 4
B IIPOCTPAHCTBE. YTOJ MEXIY ABYMS
npsimbiMu KoHTposibHast pabotaNel
( 20muH)

12-13 | . §3 IMapamiensHOCTh MIIOCKOCTEH. 2




14-17 | Terpadrap u napajieienunes 4
18 | KouTpomasHas padora Ne.2 1
«[TapanmnenbHOCTh MPSIMBIX U
IIJIOCKOCTEN»
19 3auer Nel 1
«[TapaynenbHOCTh MPSMBIX U
IIJIOCKOCTEN
I'JIABA Il. IlepnenaukynsipHOCTh 17
HPSIMBIX U IJIOCKOCTEN
20-24 | §1.IlepneHIUKYASAPHOCTD MPSIMOH U 5
TUIOCKOCTH.
25-30 | §2. IlepreHAMKYISIp U HAKIOHHAS. 6
YTr0J1 MEXIy IPSIMOM U INIOCKOCTBIO.
31-34 | §3. JIByrpaHHBIii yrod. 4
[lepnieHAMKYISAPHOCTD MIIOCKOCTEN
35 | KonrpomsHas padora Ne2.1 1
«[lepneHIUKYISIPHOCTD TPSMBIX U
TIJIOCKOCTEN
36 | 3ager Ne2 1
«[lepneHIUKYISIPHOCTD TPSMBIX U
IIJIOCKOCTEN»
I'JTIABA Ill. MHOTOrpaHHUKH 12
37-39 | §1. Ioustue MmHOTOrpaHHKKA. [Ipu3ma 3
40-42 | §2. IMupamuga 3
43-46 | §3. IIpaBUIbHBIC MHOTOTPAHHHKH 4
47 | KontponsHas padorta Ned 1
«MHOTOTrpaHHUKI
48 | 3ager Ne3 1
«MHOTOTrpaHHUKI»
49-51 | 3aKIIOYMTENILHOE MMOBTOPEHHE Kypca 3

reomerpun 10 kacca.

Htoro

51




JIMCT BHECEHU S USMEHEHHIA

Hara

Conepxxanue

O6ocHOBaHue




