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INJIAHUPYEMBIE PE3YJIbTATBI

Aﬂreﬁpa H HAYaJ1a MAaTEMATHYICCKOI'0O aHAJIN3a

J1eMeHThI TCOPHUH MHOYKECTB U MaTeMaTH4YeCKOH JIOTMKH
Bbmycmum Hayuumca:

— OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSAMHU: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJMHOXKECTBO, IEPECEYEHHE U OOBEIUHEHHE MHOXKECTB, YHCIIOBbIE MHOXECTBAa Ha
KOOPAMHATHOM MPSIMOM, OTPE30K, HHTEPBAIL;

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMH: YTBEp)KJIEHUE, OTPULIAHUE YTBEPXKIEHUS,
UCTUHHBIE U JIOXKHBIE YTBEPXKACHHS, IMPUYMHA, CIEJICTBUE, YACTHBIN ciyyail oOmiero
YTBEPKACHUS, KOHTPIIPUMED;

— HaxoJUTh IepeceyeHre U 0ObeAUHEHUE JIBYX MHOXKECTB, NPEACTABICHHBIX T'paduiyecky Ha
YHUCJIOBOU NPSMOM;

— CTPOWTh Ha YHCJIOBOW MpSAMOW MOJMHOXKECTBO UYMCIOBOIO MHOXKECTBA, 3aJJaHHOE
MIPOCTENUIINMH YCIIOBUSAMU;

pacrno3HaBaTh JIOXKHBIE YTBEP)KIEHHUS, OIIMOKM B pacCy)KJIEHHUSX, B TOM YHCIE C

MCI0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

—  UCNONb308AMb YUCLOBbIE MHONICECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUS PEANbHBIX NPOYECCO8 U S8IeHULL,

—  nposooumb O0KA3AMeNbHble PACCYIHCOCHUS 6 CUMYAyusx HNOBCEOHEeBHOU JICUZHU, NpU
peuteHuu 3a0a4 uz opyaux npeomemos

BoinyckHuk nojiyuum 603mMo0M4CHOCHIb HAYUUMBCA:

— OmnepupoBaTh MOHATHAMHU: KOHEYHOE MHOXECTBO, JIEMEHT MHONICECMBd, NOOMHONCECTBO,
nepeceuenue u 00beOUHeHUe MHOICECTE, YUCTOBble MHONCECHEA HA KOOPOUHAMHOU NPSAMOLL,
OMPE30K, UHMEPBAL, NOJIYUHMEPBAL, NPOMENCYMOK C BbIKOJIOMOU MOUYKOU, epaguyeckoe
npeoCcmasieHue MHONICeCmE Ha KOOPOUHAMHOU NIOCKOCHU,

—  Onepupo8amv NOHAMUSAMU: YMBEPICOeHUe, OMPUYanue YMeEepHCOeHUs, UCMUHHble U
JIOJICHbIE YMBEPAHCOEHUS], NPUYUHA, Cle0Cmeue, YACMHbLL CAyuall 00uje2o YmeepaicoeHus,
KOHmMpnpumep;

—  npogepsimb NPUHAOLEIHCHOCHb INEMEHMA MHONCECMBY,

—  HaxoOumv nepeceuenue U 00beOUHeHUue MHOINCeCms, 6 MOM Hucie NpedCmasieHHbIX
epaguuecku Ha YUCI080U NPSAMOLL U HA KOOPOUHAMHOU NIIOCKOCMU;

—  Npo6ooumb 00KA3AmMeNbHble PACCYHCOeHUs OJisk 000CHOBANHUSL UCHUHHOCIU YINGEPIHCOCHUIL.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

—  UCNONBb308aMb YUCTIOBbIE MHONMCECMEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHATNHOU
NIOCKOCMU OJ1s ONUCAHUSL PEATIbHBIX NPOYECCO8 U AGNEHULL,
npoBooUMb 00KA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU HCUHU, NPU
peutenuu 3a0a4 u3 Opy2ux npeomemos

Yucaau BBIPA/KCHUA
Buinycknuk nayuumeces:

- OHepI/IpOBaTB Ha 0a30BOM YPOBHC NOHATUAMHU: MNCJIOC HYUCIO, JACIUMOCTL YHUCLI,
OOBIKHOBEHHAS ,Z[pOGL, J€CATUYHAaA I[p06b, paoroOHaJIbHOC YUCIIO, HpI/I6J'II/I)KéHHOC 3HA4YCHHC



4HCIla, YacTb, J0JISI, OTHOIIEHUE, IIPOLIEHT, HOBBIIIEHUE U NOHWKEHUE Ha 3a/laHHOE YMCIIO
MPOLIEHTOB, MacIITa0;

OIepHpOBaTh HAa 0a30BOM YpPOBHE MOHATUSAMH: JOrapupM YHUCIA, TPUTOHOMETpHUYECKas
OKpPY)KHOCTb, TIpajycHas Mepa yIyla, BEJWYMHA YIJla, 3aJaHHOTO TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHI€HC 1 KOTAHT'€HC YIJIOB, HUMEIOLINX
[IPOU3BOJIbHYIO BEJIMUHHY;

BBITIOJTHATE apu(METHUECKUE EHCTBUS C IEIBIMH U PAIlHOHAIBHBIMU YHCIIAMHU,

BBIIIOJIHATh HECJIOXKHBIE NPeoOpa30BaHUSl UUCIIOBBIX BBIPAKEHUN, COAEpIKAIUX CTEHEHU
qucell, JIM00 KOPHU U3 YUCEI, JTHOO JIorapu(Mbl YHCET;

CpaBHMBATh pallMOHAJIbHBIC YKCIIA MEKIY COOOM;

OIICHMBAaTh U CPaBHUBATh C PALMOHAJIBHBIMHM UYWCIIaMU 3HAUEHUS LENbIX CTENeHell uucen,
KOpHEH HaTypaJlbHOM CTENEHU U3 YHCEJl, JIOTapu(MOB UHCEN B IPOCTHIX CIAy4asix;
n300paxkaTh TOYKAMU Ha YUCJIOBOM MPSIMOM LieNble U palliOHaIbHbIE YHCTIA,

n300paxkaTb TOUYKAMHM Ha YMCJIOBOW MPAMOI IeNble CTENEHU YHCesl, KOPHU HaTypabHOUN
CTETEeHU U3 YHUCEIL, JJIOrapu(Mbl YUCEN B IPOCTHIX CIydasix;

BBITIOJIHATh HECJTOXHBIE MpeoOpa3oBaHUs LEIbIX U JIPOOHO-pAllMOHATIBHBIX OYKBEHHBIX
BBIPAXKEHUM,

BBIpa)KaTh B MPOCTEUIINX CIy4asiX U3 paBEHCTBA OJHY EPEMEHHYIO Yepe3 Apyrue;
BBIYHCIATH B TMPOCTHIX CIIydasx 3HAYEHUS YHUCIOBBIX M OyKBEHHBIX BBIPaXKEHUH,
OCYILIECTBJISIS HEOOXOIUMBIE MOJICTAHOBKH U MPE0Opa30BaHMUS;

n300paxkaTh CXeMaTHYECKU YroJl, BeIMYMHA KOTOPOTO BBIpa)KE€Ha B rpajaycax;

OILICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoit ycuznu u npu uzyyeHuu Opy2ux y4eoOHvix npeomemos:

BBINIOJIHSITh BBIYUCIIEHUS MIPU PEUIEHUH 3a7a4 IPAaKTUYECKOTO XapaKTepa,
BBITIOJHATH MPAKTUYECKHUE PACUETHI C UCIIOJIH30BAHUEM MTPU HEOOXOJUMOCTH
CIIPaBOYHBIX MATEPUAJIOB U BBIUUCIUTEIbHBIX YCTPOUCTB;

COOTHOCHTbH peajibHbIC BEJIMYMHBI, XapaKTEPUCTUKH OOHEKTOB OKPYKAIOIIETO
MHpa C UX KOHKPETHBIMH YHCIIOBBIMU 3HAUEHUSMU;

UCIIOJIb30BaTh METOJbI OKPYIJICHUS, NMPUOMIKEHUS W TPUKUIKH TPU PEHICHUH

MPAKTUYECKUX 3a]1a4 MIOBCETHEBHOM KU3HU
Bbmycmmx noayuum 603MOINHCHOCHIb HAYUUMbCA?

Cs0600HO oOnepuposamv NOHAMUAMU. Yel0e YUCI0, OeIUMOCMb Yucel, O0ObIKHOBCHHAS
0pobb, decsimuunas Opobb, PAYUOHANbHOE YUCLO, NPUOIUNCEHHOE 3HAYEHUe YUCAA, YaACMb,
0015, OMHOUleHUe, NPOUEHM, NOSbIUEHUE U NOHUNCEHUE HA 3A0AHHOE YUCIO NPOYEHMOS,
macwmaob,

nPUBOOUMb NPUMEPbL YUCETL C 3A0AHHBIMU CEOUCMEAMU OeAUMOCTIU;

Onepuposamv  NOHAMUSAMU.  J102APUGM  YUCLA, MPUSOHOMEMPULECKAs.  OKPYHCHOCHIDb,
paduannas u  2padycHas mepa yead, GeludUHA  Yeaid, 3a0aHHO20  MOYKOU  Ha
MPUSOHOMEMPUYECKOU  OKPYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Yeloe,
UMEIOWUX NPOU3BOTILHYIO BEIUYUHY, YUCTA € U T,

BbINOIHAMb  apupmemuyeckue Oelucmeus, coyemas YCmHble U NUCbMEHHble NpUuembl,
npuUMeHsisi npu HeoOX0OUMOCTU GIYUCTUMENbHBLE YCIMPOUCIEA,

HAxXo0ums  3HAYeHUsi KOPHSA HAMYPAIbHOU CHMeNneHu, CmeneHu ¢ pPayuoHAIbHbIM
nokaszameinem, 102apudma, UCnoIb3ys NPU He0OXO0OUMOCMU BbIYUCIUMENIbHBLE YCIMPOUCMEA;
N0Ib308AMbCS OYEHKOU U NPUKUOKOLL NPU NPAKMUYECKUX PACYemaXx;

npogoouUms N0  U3BECMHLIM — HopMynam U Npasuiam npeoopa’08anus OYKEEHHbIX
8bIPAdICEHULL, BKTIOYAIOWUX CIENeHU, KOPHU, 102apughMbl U mpueoHoMempuieckue QyHKyuu,



HAX00UmMb 3HAYEHUS] YUCTIO08bIX U OYKBEHHbIX BbIPAJICEHUL, OCYWeCcmisis HeoOXooumble
nOOCMAHOBKU U NPeodPa308aHuUs;

u3006padcams cxemMamudecku yeol, GeluyUHd KOMOpo20 6blpadceHd 6 2padycax Uil
paouaHax;

UCNOIBb306AMb NPU peuteHuU 3a0ay madIuyHble 3HAYEeHUs. MPUSOHOMEMPUUECKUX (DYHKYUL
yenos;

8bINOIHAMb NEPEBO0 BEIUYUHBL V2Iid U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnoit sicusnu u npu uzyieHuu Opy2ux yueoHvlxX npeomemos:

8LINOIHAMb  O€UCMEUsl C YUCTOBLIMU OAHHLIMU NPU peuleHuu 3a0ay NpaKmuyecko2o
Xapakmepa u 3a0ay U3 pa3iuyHuIX obnacmel 3HAHUL, UCNOAL3YS NPU HeoOX0OUMOCMU
CNpasounvle Mamepuabl U GbIYUCTUMENbHbIE YCMPOUCMBA,

OYeHUusamyv, CpPABHUBAMb U UCNONbL3068AMb NPU PEUEeHUU NPAKMUYECKUX 3aA0ay YUCTO08ble
3HAYeHUus peanbHblX GeNUYUH, KOHKPEMHble HYUCT08ble XAPAKMEPUCTUKU 00BeKmos
OKpYHCaIoOue2o Mupa

YpaBHeHUsS M HEPABEHCTBA

Boinycknuk nayuumcs

B

peuiaTb JIMHENHEIE YpaBHCHHA U HCPABCHCTBA, KBAAPATHLIC YPABHCHUA,

OmepupoBaTh Ha 0Aa30BOM YpPOBHE IMOHATHEM JOrapupm 4yucia peuarb JorapupMUUIecKue
ypaBHenus Buna log a (bx + ) = d u nmpocreitmue HepaBencTBa Buza 10g a X < d;

pelaTh MoKa3aTedbHBIC ypaBHEHUS, BUA a*e= ¢ (rme d MOXKHO TIpEJICTaBUTH B BHUJIEC
CTEIIEHH C OCHOBAaHHEM a) M MpOCTEHIIne HepaBeHCTBa Buaa a* < d (rme d MOXHO
MPEACTaBUTh B BHJIC CTEIICHH C OCHOBAHUEM a);.

MPUBOJUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHINEro TPUrOHOMETPUYECKOTO ypaBHEHHS
BHAa: sin X = a, COS X = @ g X = a, ctg X = a, rme a — TabJMYHOE 3HAUCHHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (DYHKITHH.

NOBCEOHEBHOIl HCUSHU U NPU UYUEHUU OPY2UX NPEOMEN08:

COCTaBJIATh MW pellaTb YpaBHCHHUA HW CHCTCMBbIL ypaBHeHI/Iﬁ Inpru pPEHICHUN HECIOXHBIX
IPAKTUYCCKUX 3a1aq

BblnyCKHMK nOJiydum 603MONCHOCMb HAYHUMDbCA:

Pewamv payuonanvueie, nokasamenvuvie u nocapugmuyeckue ypasHeHus U HepaeeHcmad,
npocmetiuiue UppaAyUOHAIbHbIe U MPUSOHOMEMPUYECKUe YPABHEHUs, HEPAGeHCmea U Uux
cucmembvl,

UCNONBb306aMb MemoObl peuleHus YPasHeHull: npusedenue K udy «Nnpouszsedenue paeHo
HYII0» UU «YACMHOE PABHO HYIH0», 3AMEHA NePeMEHHbIX,

UCNONIBb3068AMb MEMOO UHMEPBATIO8 O/l peuleHUsl HePABEeHCMS,

ucnonvzoeams  2paguueckuli.  Memoo Onf  NPUOTUNCEHHO20 peuleHUus VPAaGHeHul U
HepaeeHcms,

u306paxdcamov Ha MPUSOHOMEMPUYECKOU OKPYHCHOCTIU MHONCECHBO PeUleHULl NPOCMetuux
MpUSOHOMEMPUUECKUX YPAGHEHUL U HePABEHCME,

8bINnoaHAMb ombop KopHeli ypasHeHull unu peweHuli HepaseHcme 8 coomeemcmeuu C

dorosHUMenbHuIMU ycs08uUAMU U 0epaHU4eHUAmMU.

B noeceonesnoii ycuznu u npu uzyueHuu Opyux yueoHvlxX npeomemos:

COCMagnams U peuwams YPAGHEeHUs, CUCMEeMbl VPAGHEHULl U HepaGeHCmeda Npu peuleHuu
3a0ay Opy2ux y4eOHbIX npeomMemos;



UCNONb308aMb YPABHEHUS U HEPABEHCMBA O/l NOCMPOEHUs U UCCIe008AHUS NPOCMEUUUX
MamemMamuyeckux mooenetl peaibHblX CUMyayutl wiu NPUKIAoOHbIX 3a0a4;

yMemb UHMEPNPemuposams HNONYYEHHbIU NPU peleHUU YPAGHeHUs, HepageHcmed Uil
cucmemvl pe3yibmam, OYeHUsams e20 Npasoonododue 8 KOHmMeKcme 3a0aHHOU pPedaibHOU
cumyayuu Uiy NPUKIAOHoU 3a0a4u.

DyHKUUH

Bbmycmum Hayuumcs:

OmnepupoBarh Ha 0a30BOM ypOBHE TMOHSTHIMHU: 3aBUCUMOCTh BEJIMYWH, (PYHKIHS, apTyMEHT
U 3HaueHue (PyHKUIUHU, 00JacTh ONpeAeNeHUS U MHOXKECTBO 3HaueHUN (yHKIUH, Tpaduk
3aBUCUMOCTH, TIpauk (yHKIUU, HYId QYHKIUHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha YUCIOBOM IPOMEKYTKE, YObIBAHHE Ha YMCIOBOM IIPOMEXKYTKE, HanOOJIbIIIee
U HauMeHblllee 3HaueHHE (YHKIMM Ha YMCIOBOM IPOMEXKYTKE, NMepuoandecKas QyHKLHUs,
MepUOJI;

OTepupoBaTh Ha 0Aa30BOM ypPOBHE MOHATUSAMU: MpsiMas U OOpaTHas MPONOPIUOHATIBLHOCTh
JUHEeHas, KBaJIpaTUyHas, norapudmuueckas u NoKa3aTesbHast GbyHKIMH,
TpUTrOHOMETpHUUYECKUe (YHKIINH;

pacro3HaBaTh rpaduku AIIEMEHTApHbIX  (YHKIMMA: npssMoi U oOpaTHOM
MPOMOPLUOHAIBHOCTH, JIMHEHHOW, KBaJpaTUYHOM, JOrapu(pMHUUecKOd U TMOKa3aTelbHOU
(YHKIMM, TPUTOHOMETPUYECKUX (YHKIIHH;

COOTHOCHUTH TpadUKH dJIEMEHTAPHBIX (DYHKIIHI: MPSIMON M 00paTHOM MPOMOPIIMOHATBHOCTH,
JINHEHOM, KBaJI[paTUYHOM, norapuMHUUECKOd M TIOKa3aTeJIbHOU (byHKITUH,
TPUTOHOMETPUUYECKUX PYHKIUI ¢ (hopMynaMu, KOTOPIMU OHH 33/1aHBI;

HaXOJUTh 1O rpaduKy NpuOIMKEHHO 3HaYeHNs (PYHKIIUU B 33JaHHBIX TOUKaX;

ompenensaTe 1Mo rpaduky cBoWcTBa (GYHKIUMK (HYIH, TPOMEXKYTKA 3HAKOIIOCTOSHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbIINE 3HAYCHUS U T.I1.);

CTPOMUTh 3CKU3 rpaduka (yHKIMH, YHOBJIETBOPSAIOLICH NPUBEIEHHOMY HabOpy YCIOBHM
(mpoMexyTKH Bo3pacTaHMsl / yOblBaHMs, 3HadeHHE (YHKLUMU B 3aJ@aHHOM TOYKE, TOYKH
IKCTPEMYMOB H T.]11.).

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

OTIpEJIENSITh 1O TpadrikaM CBOMCTBA PEATbHBIX MPOIECCOB U 3aBUCUMOCTEN
(HanOoJbIIIEe ¥ HAUMEHBIIINE 3HAYCHUS, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHUS, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA | T.I1.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOW CUTYyallUH

BblnyCKHuK noJayuum 603MOINHCHOCHIb HAYUUMBCAS

Onepupoéamv NOHAMUAMU. 3ABUCUMOCMb  GEIUYUH, (QYHKYUS, apeymMenm U 3HaYyeHue
@yHKYyuU, obracmes onpeoeneHUs U MHOMICeCm80 3HayeHull OyHKyuu, pagux 3a8ucumocmu,
epaghux  Qyuxyuu, HyIu QYHKYuU, NPOMedCYMKU 3HAKONOCMOSHCMEd, 603pACMAaHue Hd
YUCTOBOM NPOMEICYNIKe, YObIBAHUE HA YUCTIO80M NPOMENCYMKe, Hauboavulee U HauMeHbllee
3HaueHue PYHKYUU HA YUCTOBOM NPOMEICYMKe, NEPUOOULecKas QYHKYUs, nepuoo, YemHas u
HeuemHas QyHKyuu,

onepupoeamv NOHAMUAMU. NPAMAs U 0OpamHas NpONoOPYUOHANLHOCMb, JUHELHAS,
K6aOpamuunas, Jjno2apu@muyeckas u NOKA3AMENbHAs QYHKYUY, MpUeOHoMempuiecKue
Qyukyuu,

onpeoenams 3HaueHue YHKYUY no 3HA4eHUI0 apeyMeHma npu pasiuidHblx Cnocobdax 3a0anus

GyHrkyuu;



cmpoums epaguKu u3y4eHHbvIX QYHKYUL,

onucvleams No 2paguKky U 8 NPOCMeUuuwlux Ciyuasx no opmyie nogedeHue U ce0UCmed
@yHKYul, HaxXo0ums no epaguxy QyHKyuUY HaubOILUIUE U HAUMEHbUIUE 3HAYEHUS,

cmpoums 9CKU3 2paguxa QyHKyuu, y0o6iemeopsaouell npueeoeHHoMy HaOopy VCio8Ull
(npomedicymku  803pacmarnus/yovieanus, sHavenue @QYHKYuu 6 3A0AHHOU MOouKe, MOUKU
IKCMPEMYMOB, ACUMNMOMbL, HYJIU QYHKYUU U m.0.);

pewams ypasHenus, npocmeriuiue CUcCmemsbl YpaeHeHUll, UCHOIb3YS CGOUCMBA QYHKYUL U UX
epaguxos.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux yueoHvlx npeomemaos:

onpedensimb N0 2pagpukam u UCNOIL308AMb O peuleHUss NPUKIAOHBbIX 3a0ai C80UCMEa
PEeanbHbIX  npoyeccos U - 3agucumocmeti  (Hauboibwiue U HAUMEHbUUEe 3HAYEHUs,
NPOMENCYMKU B03PACMAHUAL U YObI8AHUS (DYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomol, nepuoo u m.n.);

UHMEPNPemupo8ams C8OUCMBA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayuu,;

onpedensames No 2pagukam npocmeluiue XapakmepucmuKku NnepuooutecKux npoyeccos 8
buono2uU, IKOHOMUKe, MY3blKe, pAOUOC8A3U U Op. (AMIIUMYOA, nepuoo u m.n.)

DJIEeMEHTbI MATEMATHYECKOr0 aHAJIN3A

BblnyCKHllK Hayuumcs:

OnepupoBaTh Ha 6a30BOM YpOBHE NOHSTUSIMU: IPOU3BOIHAS (PYHKIIMH B TOUKE, KacaTelbHas
K rpaduky GyHKIUHU, TPOU3BOAHAS (PYHKINY;

OTIPEIeNIATh 3HAUYE€HUE MPOU3BOTHOW (PYHKIMU B TOYKE MO M300paKEHUIO KacaTeIbHOM K
rpaduKy, MpOBEICHHON B TOU TOUKE;

pelaTh HeCIOKHbIE 3a]]aul Ha MPUMEHEHHUE CBA3H MEXIy MPOMEXYTKaMi MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (DYHKIIUHU, C OJHONH CTOPOHBI, U MPOMEKYTKAMU 3HAKOTIOCTOSIHCTBA U
HYJISIMH TIPOU3BOJIHON 3TOW (PYHKIIMHU — C APYTrOi.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

I0JIb3YSCh rpad)KaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocTa,
MOBBIIICHUS, YBEIIMUCHHUS U T.I1.) HJIM CKOPOCTH yObIBaHUS (TIaCHUS,
CHW)KCHMS, YMCHBILICHHUS U T.I1.) BEJIMYUH B PEabHBIX MPOIECCax;

COOTHOCHTH rpa)MKH peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH C X OIHMCAHHUSIMH,
BKJTFOYAIOIIUMH XapaKTEPUCTUKHA CKOPOCTH M3MEHEHHUS (OBICTPBIMA POCT,
IJJABHOE TTOHUKEHUE U T.IL.);

UCITONIB30BaTh TpadUKH PEATBHBIX IPOIECCOB JUIS PEIICHUS HECI0KHBIX
NPUKIATHBIX 3a7a4, B TOM 4YHCJE OMNpenelss Mo TpaduKy CKOPOCTh Xoja
nporecca

BblnyCKHuK noayuum 603MOINHCHOCHIb HAYUUMbCA?

Onepupoeams NOHAMUAMU. NPOU3BOOHAS (YHKYUU 6 MOUKe, KACAMENbHASl K 2pauKy
@yHKYUU, NPOU380OHASL DYHKYUU,

BLIUUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO2OUYIeHd, KBAOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbl PYHKYULL,

BLIUUCTAMb  NPOU3BOOHbIE  INEMEHMAPHLIX  DYHKYUll U UX KOMOUHAYUL, UCNONb3YS
CNpagoyHble Mamepuabl;

uccne008amy 6 NPOCMENUMUX CAy4asx GyHKYuu Ha MOHOMOHHOCHb, HAX00UMb HaUbOIbUIUE
U HaumeHblue 3HAYeHUs @OYHKYUU, CMpoumsv epaQuKu MHO20UIEHO8 U HPOCMEUUUX
PAYUOHATLHBIX YYHKYULL C UCNONbI0BAHUEM ANNAPAMA MAMEMAMUYEcK020 AHAIU3A

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eoOHvlx npeomemaos:



— pewamsv NPUKIAOHble 3a0auu U3 Ouono2uY, QUIUKU, XUMUU, IKOHOMUKU U OpYeUX
npeomemos,  CeA3aHHble C  UCCTe008aHUEM XAPAKMEPUCMUK — PedlbHblX — NpoYeccos,
HAaxoxcoeHuem HauboIbUWUX U HAUMEHbUUX 3HAYEHUL, CKOPOCTU U YCKOPEHUs U T.N.;

UHmMepNPemuposams nNoyYeHHble Pe3)Ibmamsl

CratucTuKa M TEOpHUsl BEPOATHOCTEH, JIOTUKA U KOMOMHATOPHUKA

Bbmycmum Hayuumcs:

— OnmnepupoBath Ha ©0a30BOM YpPOBHE OCHOBHBIMH OIMCATEIbHBIMU XapaKTEPUCTUKAMU
YHCIOBOTO Habopa: cpemHee apupMeTHyecKoe, MeauaHa, HauOojbliee W HaMMEHBIIEe
3HAYCHMUS;

— OmepupoBaTh Ha Oa30BOM YpPOBHE MOHATHUSAMH: YaCTOTA U BEPOATHOCTH COOBITHUS, CITy4alHbBIN
BBIOOD, OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSMH;

—  BBIYHUCIISITH BEPOATHOCTH COOBITUI HAa OCHOBE MOJICUETa YMCIIA UCXO/IOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

— OIICHUBATh U CPABHUBATH B MIPOCTHIX CIIyUYasiX BEPOSTHOCTU COOBITHI B
pEABHOM KU3HU;
YUTaTh, COMOCTABJIATh, CPABHUBATH, MHTECPIPETUPOBATH B MPOCTHIX CIIydasix

PCAJIBHBIC JaHHBIC, ITPCACTABIICHHLIC B BUJC Ta6JII/III, auarpamm, Fpa(l)I/IKOB
Bbmycmum noJiyuum 603MOIHCHOCMb HAYHUUMbCAS

— HUmemvp npeocmasieHue 0 OUCKDEMHBIX U HENPEPLIBHBLIX CAVYAUHBIX BEIUYUHAX U
pacnpeoeneHusx, 0 He3A8UCUMOCMU CIYYAUHBIX BETUYUH,

—  umMemb npeocmasieHue 0 MamemMamuyeckoM OHCUOAHUU U OUCNEPCUU CTYHAUHBIX BETUYUH,

— umMemb npeocmasieHue O HOPMAIbHOM  pACHpedeeHuU U NpumMepax HOPMAibHO
pacnpeoeeHHbIX CYYAUHbIX 6eIUYUUH,

— NOHUMamMb CYMb  3AKOHA OOMbWUX HUCcel U  B8blOOPOUHO20 Memooa  UMepeHUs
eeposimHocmet,

—  umMembs npeocmasierue 00 YCI0BHOU 8EPOSIMHOCIU U O NOJHOU 8EPOSIMHOCIU, NPUMEHSAMb
Ux 6 peuwleHuu 3a0ay;

—  UMemb NPeOCmasieHue O BANICHLIX UACMHBIX BUOAX PACHpPeOeleHUll U NPUMEHSAMb UX 8
peuieHuu 3a0au,

—  umembv npedcmasieHue 0 KOppersyuu CIy4aunblx 6eIU4UH, O TUHEIHOU pecpeccul.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

—  BBIMUCTAMb UTU OYCHUBAMb 8EPOSIMHOCTU COOBIMULL 8 PEANbHOU HCUSHU,

—  8blOUpamv nOOXo0sujUe Memoobl NPEOCMAsIeHUsL U 0OPAOOMKU OAHHBIX,

yMemb peulams HeCI0JCHble 3a0ayu HA NpUMeHeHUe 3aKOHA OONbUUX YUcel 6 COYUONO2UU,
CcmMpaxosanuu, 30pasooXpamneHuu, obecneyeHuu 0Oe30NACHOCMU HACENeHUsI 8 UPe36bIYAHbIX
cumyayusix

TexcToBEBIE 322U
Bbmycmmk Hayuumc;l:

— Pematp HecIOKHbBIE TEKCTOBBIE 33J]a4l PA3HBIX TUIIOB;

— aHaNU3HUpOBATh YCJIOBHE 3aJayd, NpPU HEOOXOJWMOCTH CTPOUTH HJs €€ pelIeHUs
MAaTeMaTHYECKYI0 MOJIENb;

— TOHMMATh M HCIOJIB30BATh JUIsl PEIICHUs 3aJadud WH(POPMAINIO, MPEACTABICHHYIO B BHJE
TEKCTOBOM M CUMBOJILHOM 3alUCH, CXeM, TaOIuIl, Tuarpamm, rpa)ukoB, pUCyHKOB;

— JeMCTBOBATH MO AITOPUTMY, COJIEPKAILEMYCS] B YCIIOBHH 3aa4u;



WCTIOJIb30BATh JIOTHYECKUE PACCYKJICHHS IIPH PEILICHUN 33]a4H;

pabotate ¢ W30BITOYHBIMU YCIOBHUSIMH, BbIOMpas U3 Bcell uHOpManuu, TaHHBIEC,
HEOO0XOAMMBIE JIJIS PEIICHUS 3a/1a4H;

OCYIIECTBIISAITh HECIOXKHBIN 1mepe0op BO3MOKHBIX PELICHUH, BHIOUpAs U3 HUX ONTHUMAaIbHOE
0 KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM B YCIIOBUH;

aHATM3UPOBATh M MHTEPIPETUPOBATH MOTyUYECHHBIE PEIICHUS B KOHTEKCTE YCIIOBHS 3a/1a4H,
BBIOMPATH PEIICHHUS, HE IPOTUBOPEYALINE KOHTEKCTY;

pelaTh 3a/1a4M Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MO€3/0K U T.IL.;

pemaTh HECJIOXKHBIE 3aJaud, CBS3aHHBIE C JIOJICBBIM YYacTHEM BO BIIAJICHUU (HPMOI,
MPEINPUATHEM, HEIBUKHUMOCTHIO;

pemaTh 3a7aydl Ha TPOCThIE MPOLEHTH (CHCTEMBI CKHUJOK, KOMHUCCHHM) W Ha BBIYHCIICHHE
CJIO’KHBIX TPOLIEHTOB B PAa3IIMYHBIX CXEMaX BKJIAJOB, KPETUTOB U UITOTEK;

pemaTh MpaKTUYeCKHe 3aJadyd, TPeOYIOIIHMe HCIIOJB30BAaHMS OTPHIIATENBHBIX YHCEN: Ha
OTIpe/ieIeHNe TEMIIEPaTyphl, Ha OTIpeIeIeHUE MTOJIOKEHHSI Ha BPEMEHHOHM OCH (10 HaIei 3psl
W T10CJe), Ha JBWXKEHUE JCHEXKHBIX CpencTB (NMPUXOJ/pacxoj), Ha OIpeaesieHue
IITyOUHBI/BBICOTHI U T.I1.;

WCTIONH30BATh MOHITHE MacHITada JJIsl HaX0KJICHHsI PACCTOSIHUN W JUTHH Ha KapTaxX, IJIaHax

MECTHOCTH, IIJIaHaX HOMCIIICHI/II;'I, BBIKpOﬁKaX, npu pa60Te Ha KOMIIBIOTEPE U T.II.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

- p€IaTh HECJIOKHBIC MPAKTUYCCKUC 3a/Ja41, BOSHUKAIOIHUEC B CUTyallUsAX HOBCG}IHCBHOﬁ KHU3HU

BblnyCKHllK noJiyuum 603MOIHCHOCMb HAYUUMBCAS

Pewamv 3a0auu paznvix munos, 6 mom uucie 3a0a4u NOBbIULEHHOU MPYOHOCMU,

8bIOUPAMb ONMUMATBHBLIL MEMOO peueHUs 3a0adll, paccMampuids pasiuitsie Memoobl,
CMpoUums MoOelb peuleruss 3a0adu, NPpo8ooUmMsb 00KA3AMENbHbLE PACCYHCOCHUSL,

pewams  3a0ayu, mpedyrowue nepebopa BAPUAHMOS, NPOBEPKU VCI08Ul, 6blOOpa
ONMUMATLHO2O Pe3YIbmama,

AHATU3UPOBAMb U  UHMEPNPEMUpo8ams pe3yibmamsl 8 KOHMeKCme YCI08Us 3a0ayl,
8bIOUPAMb peuieHuUs, He NPOMUBopedauue KOHMeKCmy;

nepesooums npu peweHul 3a0asu UHGOpMayuio u3 00HoU Gopmul 8 Opy2yio, UCNOL3YS NPU
HeoOX00uMocmu cxemsvl, mabauysl, epaghuxu, Ouacpammol,

B noeceonesnoit scuznu u npu uzyueHuu Opyux npeomemaos:

peulams npakmudeckue 3a0a4u U 3a0a4u u3 opyeux npeomemos

I'eomerpust

Buinycknuk nayyumca:

OnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHSIMHU: TOYKA, NPsMasi, INIOCKOCTh B TIPOCTPAHCTBE,
MapajuieIbHOCTh U MEePICHIUKYIIIPHOCTh MPSAMBIX U TUIOCKOCTEHH;

pacro3HaBaTh OCHOBHBIC BHJbl MHOTOTPAaHHHKOB (IIpHU3Ma, MHUPaMHA, MPSIMOYTOJIbHBIN
napajienenumnesn, Kyo);

n300pakaTh U3ydaeMble (GUIYpbl OT PYKH W C THPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB;

nenath (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y;

U3BJIEKaTh MHOOPMAIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (PUTypax, MPEACTABICHHYIO
Ha YepTekax U PUCYHKaX;

pUMEHsATh TeopeMy [Tudaropa npu BEIUUCICHUH YIEMEHTOB CTEPEOMETPUIECKUX (DUTYD;



— HAXOJUTh OOBEMBI W IUIOMIAJM TOBEPXHOCTEH TMPOCTEHIIUX MHOTOTPAHHHUKOB C
MpUMEHEHHEM (POPMYIT;

— pacmo3HaBaTh OCHOBHBIC BHIBI TEN BpalieHus (KOHYC, IIIMHIP, cdepa U 1map);

— HAaXOJUTh OOBEMBI W TIUIOMAAX TOBEPXHOCTEH MNPOCTEHIIMX MHOTOTPAHHUKOB W Tl
BpallleHUs ¢ pUMeHeHueM (Gopmyi.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomemos:

— COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUYCCKUE TIOHATHUS U (PAKTHI C PEATLHBIMH KU3HEHHBIMU
00BEKTaMU M CHUTYAIHSIMH,

—  HCIIOJH30BATh CBOWCTBA MIPOCTPAHCTBEHHBIX TEOMETPUICCKHUX (DUTYD JUIS PEIICHUS TUITOBBIX
3aJ1a4 MPaKTUIECKOTO COACPIKAHMS,

— COOTHOCHTH IIJIOMIAN MIOBEPXHOCTEN TEJI OJJMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;

— COOTHOCHTH 0OBEMBI COCYZIOB OJIMHAKOBON (POPMBI pa3IMYHOTO pa3Mepa;

OIICHUBATh (HOPMY TMPABWIBHOTO MHOTOT'PAHHUKA TOCJE CITWJIOB, CPE30B W T.M. (ONPEICIThH

KOJIMYECTBO BEPIINH, pedep U rpaHel MOTydeHHBIX MHOTOTPAHHUKOB)

Bbll’lyCKHuK nojtyuum 603MONHCHOCHb HAYHUUMDBCA?

—  Onepuposamov NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCMb 8 NPOCMPAHCMEe, NapaLIelbHOCHb
U NEPREeHOUKVIAPHOCIb NPAMBIX U NIOCKOCME,

—  npumeHamb Ol peulenus 3a0ay 2ceomempuyeckue paxmol, eciu YCio8usi NpuMeHeHus
3a0aHbl 8 A8HOU (hopme;

—  pewams 3a0ayu Ha HAX0XHCOeHUe 2eOMEeMPULECKUX GeIUYUH N0 00paA3YaM Ul AICOPUMMAM,

— Odenamv (BbIHOCHBIE) NIOCKUE UYEePMENCU U3 PUCYHKO8 O00beMHbIX ¢hueyp, 8 MmoM ducie
pucosams U0 c8epxy, cOOKy, Cmpoums ceueHus MHO202PAHHUKOS,

—  uzsIeKams, UHMEPHPEMmupo8ams U Npeobpazo8bléams UHGOPMAYUIO O 2eOMempUiecKux
Queypax, npedcmasieHHyI0 Ha YePmetcax;

—  npumeHsms 2eomempuydeckue haxmol 0 peuweHus: 3a0ay, 8 Mom Yucie npeonoadaearuux
HeCKOIbKO WA208 PeuleHusl;

—  ONUCLIBAMb B3AUMHOE PACHOJIONCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCIEe;

—  ¢opmynuposams ceolicmea u npusHaKu gueyp,

—  00KA3b18aMb 2eOMEMPUYECKUE YIMBEPICOCHUSL,

—  81ademv CMAaHOapmMHOU Kiaccugukayueli npoCmpaHCmeeHHblX Gueyp (nupamuosl, npuzmol,
napanneienuneovl),

—  HaxoOumv 00vemMbl U NIOWAOU NOBEPXHOCMEU 2eOMempUudeckKux mei ¢ HpUMeHeHuem
popmyn;

—  BBIMUCTSIMb PACCMOSHUSL U Vbl 8 NPOCMPAHCMEE.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMenos:

UCNONL308AMb  CBOLUICMBA 2COMEMPUYECKUX (ueyp 01 peweHuss 3a0ay NpaKmui4eckKo2o
xapaxkmepa u 3a0a4 u3 opy2ux obnacmeti 3HAHUU.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE
Boinycknuk nayuumcs:

- OHepI/IpOBaTB Ha 0a30BOM YPOBHE NOHATUEM JICKAPTOBBI KOOPJAMHATEI B IIPOCTPAHCTBE,
— HaxXOJUTb KOOPJAUHATHI BEPIINH Ky6a U IpAMOYT'OJIbHOTO IapaJUICJICTIUIICIa

Bbll’lyCKHuK noayuum 603MOHCHOCHIb HAYUUMbCA?

—  Onepuposamov NOHAMUAMU. OeKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCIEE, 8EKMOP, MOOYIb
8eKmMopa, pAaseHCmMB0 GEeKMOPOS8, KOOPOUHAMbL 8EeKMOPA, V20l MedcO0y BeKmMOopamu,
CKanapHoe npousseoeHue 6eKmopos, KouIuHeapHvle 6eKMopbi;



—  HAX00UMb pAcCmosanUe MeHcOy 08YMs MOYKAMU, CYMMY 8eKMOPO8 U Npou3eedenue 6eKmopa
HA YUCNO, Y20l MeHCOY 8eKMOPAMU, CKANAPHOE NpoussedeHue, packiaobléams GeKmop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM,

—  3a0asamv NIOCKOCMb YPAGHEHUEM 68 0eKaApMOoBol cucmeme KOOpoOuHam,

—  pewamsb npocmetiuiue 3a0a4u 86e0eHUeM 8eKMOPHO20 ba3ucd.

Hcropuss MmaTeMaTUKHU
Bbmycmum Hayuumcs:

— OnwuceIBaTh OTAEIbHBIE BBIJIAIONINECS PE3YIbTATHI, TOJYYEHHBIE B XO/I€ PA3BUTHI MaTEMAaTHKH KaK
HAYKU;

—  3HATh IPUMEPBI MATEMATUUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOU
HUCTOpHUEH;

— IIOHUMMAaTb POJIb MAaTEMATUKHU B pa3BuTuU Poccun

Buvinycknuk noyuum 603mM0)4CHOCHb HAYUUMBCA:

— Ilpedcmasnamb 6K1A0 GbIOAIOWUXCA MAMEMAMUKOE 8 PA36UMUE MATNEMAMUKY U UHBIX HAYYHBIX

obaacmeii;
—  NOHUMAMb POb MAMeMamuKru 8 pazsumuu Poccuu

MeToabl MAaTeMAaTUKH

—  Buinycknuxk nayyumces:

— IIpumMeHsATH N3BECTHBIE METO/IBI ITPH PEIICHUH CTaHAAPTHBIX MaTEMaTHUECKUX 3a]1aY;

— 3aMedYaTbh U XapaKTepH30BaTh MaTEMATHYECKHE 3aKOHOMEPHOCTH B OKPYXKAIOIIel JelCTBUTEIbHOCTH;
MIPUBOIUTH NIPUMEPhl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJE, B TOM YHCIE XapaKTEePU3YIOUIHX
KpacoTy U COBEPIIEHCTBO OKPY)KAIOIIEro MUPa M MPOU3BEIEHII HCKyCCTBa

BblnyCKHllK nojiyuum 603MOIHCHOCMb HAYUUMBCAS

—  HUcnonvzosamv ocHO8HbBIE MemOObl 00K030m€ﬂbcm€a, I’lpOGO()l/H’Hb 00KA3amenbCcmeo U BblNOJIHAMNb
onpoeepotcenue,

—  NpuUMeHniAntb OCHO6HblE Memoobl pewernust mamemamuiecKux 3a0a’-l,'

— HA OCHOo6e MmamemamuiecKux SCIKOHOMepHOCI’}’lel‘i 8 npupode xapakmepusoeams Kpacomy u
COBepULeHCNBO OKpYyIcarouieco mupa u npouseeéeuuﬁ uckyccmea,

npUMeHsno npocmezhuue npocpammmusie cpeécmea U SJ1eEKMPOHHO-KOMMYHUKAYUOHHbIE CUCMeEMbl NpU

peuteruu mamemamudecKux 3a0ay

Conepxanue TeM y4eOHOro npeamera «MaremaTuka: ajaredpa u Hayasaa
MaTeMaTHYeCKOr0 aHAJIHU3a, TeOMeTPHUsD)

AJire0pa m HaYaJIa aHAJIH3A

HOBTOpeHI/Ie. Pemenue 3ama4d ¢ MCIOIb30BaHUEM CBOMCTB YHCENI U CUCTEM CUHHCIICHHA,
ACIINUMOCTH, JIoJIeH U qaCTeﬁ, MMPONLCHTOB, Monyneﬁ yucesl. Pelenue 3a1a4 ¢ HCHOIb30BaHUEM
CBOMCTB CTEIECHEH 1 KOpHCﬁ, MHOI'O4JICHOB, Hp606pa3OBaHHﬁ MHOI'O4YJICHOB U IlpO6HO-
pallnOHaJIbHBIX BBIan(eHHﬁ.

Pemenue 3ama4 ¢ HCOOIb30BaHUEM TpaﬂYCHOﬁ MCPBI yriia. MOI[YJ'IB Ylcja U €ro CBOMCTBA.



Pemienue 3a1a4 Ha ABUKEHHE M COBMECTHYIO Pa0OTY € TIOMOIIBIO JIMHEHHBIX M KBaIPATHBIX
YpaBHEHUH U UX cucTeM. Pelenne 3aa4d ¢ MOMOIIBIO YACIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOW NIEPEMEHHOM, C MPUMEHEHUEM N300pa’KeHHsI YHUCIOBBIX IPOMEKYTKOB.

Pemienue 3a1a4 ¢ UCMosib30BaHNEM YHMCIOBBIX (DYHKIUH 1 uX rpadukos. Mcnonap3zoBanue
CBOMCTB ¥ I'pa)MKOB JIMHEHHBIX M KBAIPATUYHBIX (QYHKIHI, 00paTHON MPOTIOPIIUOHATBHOCTH U

byHKIIIH Y = \/; . 'paduueckoe pemenne ypaBHEHHI 1 HEPABEHCTB.

Tpuronomerpudeckasi OKpYyKHOCTb. TpUroHOMETpUUYECKASI OKPYKHOCTb, pAOUaHHAsl Mepa
yena. CuHyc, KOCUHYC, TAHT€HC, KOmaH2eHc TPON3BOJIbHOTO yriia. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJECTBO U CIICJCTBUS U3 HETO. 3HAUCHUS TPUTOHOMETPUIECKUX

byuxui mis yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, g, E,g, g pan). @opmyvl

CNOJHCEHUSI MPUSOHOMEMPUYECKUX DYHKYULL, hopmybl npusedeHust, hopmyibl 080UHO2O
apeymenma.

Hyan pyHKnmuu, npoMesKyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTDL. Hanbotbiee u
HauMeHbIee 3HaueHue GyHknuu. [leproamueckne pyHKIH. YeTHOCTh M HEYCTHOCTH (PYHKIIHH.
Crooicuvle ynxkyuu.

Tpuronomerpuueckue pyHkuuu. Tpuronomerprueckue GyHKIMU Y =COS X, Yy =Sin X,y = tgx.
Oynkuus Y = ctgx . CpoiicTBa u rpaduKy TPUTOHOMETPHUUECKUX (PYHKIMH. APKKOCHHYC,
apKCHHYC, ApKTaHI'€HC YUClIa. APKKOTAaHT€HC YHCIIA.

IIpocreiimme TPUroHOMETPHUYECKHE YPaBHEeHUsI. PelieHre TpUroHoMeTpUYECKUX YpPaBHEHU M.
Obpamusie mpueconomempuyeckue hyHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiviux
MPULOHOMEMPUUECKUX HEPABEHCE.

CTreneHb ¢ J1eHCTBUTEILHBIM IOKAa3aTeJeM, CBOMCTBA CTEIEHH.

[Ipocreiimue nokazareiabHble ypaBHEHUs 1 HepaBeHCTBa. [loka3aTenbHas QyHKIUS U ee
CBOJCTBa U Irpaduk.

Jlorapudgm yuciaa, coiictBa gorapudma. /lecatnunsiii morapudm. Yucno e. Hamypanvholii
noeapughm. IlpeobpazoBanue orapupmuieckux BoipaxeHuil. Jlorapudpmuueckue ypaBHeHUS U
HEPaBEHCTBA.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U TpaduK.

Crenennasi pynkuus u ee cBoiicrsa u rpapuk. MppanuonansHsie ypaBHeHUs. Memoo
unmepsanos 0ns pewenus nepasencms. Ilpeobpazosanus epagurxos hyukyuii: cogue 800
KOOPOUHAMHbBIX OCell, PACMANCEHUE U CoCamue, OMmpadceHue OMHOCUMENbHO KOOPOUHAHbIX
oceil. I paghuueckue memoowt peurenus ypasHenul u HepaseHcms. Peuienue ypagnenuii u
HEpPABeHCM8, CO0ePAHCAUIUX NePeMEeHHYI0 00 3HaKOM Mooy, Cucmemvbl NOKA3AMENbHDIX,
Jl02apuhMuieckux u uppayuoHanbHeulx ypasnenui. Cucmemvl NOKA3amMenbHbIXx,
Joeapupmuueckux Hepasencms. Bzaumno oopamuvie ¢hynxyuu. I paguxu 63aumno oopammulx
@yHryuil. Ypasnenus, cucmemsl ypasHeHuii ¢ NApamempom.

IIpousBoanas pynxuuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpudeckuii u
¢buznueckuit cMpich mpou3BoaHON. [Ipou3BoaHbIE AeMeHTapHbIX QyHKIUH. [Ipasuna
oughghepenyuposanus. Bmopas npouzeoouas, ee ceomempuieckuti U puauyecKuti CMviCi.
[TonsiTre o HempepbIBHBIX QYHKIMAX. TOUKH SKCTpeMyMa (MaKCUMyMa U MUHUMYMa).



HccnenoBanue 3neMeHTapHBIX QYHKIMA Ha TOUYKH SKCTPEMyMa, HAuOOJIbIIIee U HAaUMEHbBIIIEe
3HAa4YEeHHUE C MMOMOIIBIO TPOU3BOIHON. [locmpoenue epaghuxos pyukyul ¢ nOMowbIO
npou3eooHuvIX. [Ipumenenue npouzeooHoU npu peuienu 3a0ay.

IlepBoobpa3unas. Ilepsoodpasnvie snemenmaphvix Gyukyul. Inowads KpugoIUHEUHOU
mpaneyuu. ©opmyna Horomona-Jletionuya. Onpedenennviii unmeepal. Boltuucienue niowaoetl
NIOCKUX pueyp u 00vemMos men 8paweHusi ¢ NOMOwbIo Unme2zpaa.

I'eomerpusn

IloBTOpeHue. Pemenne 3aqayu ¢ mpuMEeHEHHEM CBOWCTB (PUTYp Ha TUIOCKOCTH. 3a/auu Ha
JI0KAa3aTeNIbCTBO U MMOCTPOECHNE KOHTPIPUMEPOB. VCIIonp30BaHKE B 3a1a4ax MPOCTEHIINX
JIOTUYECKUX ITpaBuJl. Penienue 3a1a4d ¢ UCIOIb30BaHUEM TEOPEM O TPEYrOJIbHUKAX,
COOTHOIIEHHUH B MPSMOYTOJIbHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYIOJIbHUKAMH.
Pemenue 3aiau ¢ ucnosib3oBaHreM (DaKTOB, CBA3aHHBIX C OKPYKHOCTSIMU. Pelenue 3a1a4y Ha
M3MEpEeHus Ha IJIOCKOCTH, BBIYUCIICHUE JJIUH U IJIomaaen. Pewenue 3a0au ¢ nomowwbio
8EKMOPO8 U KOOPOUHAM.

Harasignasi crepeomerpusi. @urypsl u ux uzoopaxenus (kyo, nupamusa, mpusma). OcHogHble
nousmus cmepeomempuu u ux ceovicmsa. Ceuenus Kyoa u terpasapa. Touka, npsimas u
IIJIOCKOCTh B IPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX. B3anMHOE
PacCIOIOKEHNE MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

IMapajuielbHOCTH NPSAMBIX U IJIOCKOCTEH B MpocTpaHcTBe. V300paxeHue mpocTednmx
MIPOCTPAHCTBEHHBIX (PUTYyp Ha MIocKkocTu. PaccrosiHus Mexy hurypamu B IpOCTPaHCTBE.
Yrabl B npoctpancTie. [lepneHInKyISIPHOCTD NPAMBIX M IIJIOCKOCTEM.

[Ipoekuus purypsl Ha MIOCKOCTh. [IpU3HaKK NEPHIEHINKYIIPHOCTH MPSAMBIX U IJIOCKOCTEH B
MIPOCTpaHCTBE. Teopema 0 TpexX NePHEeHANKYIIApaXx.

Muororpannuku. [Tapannenenunen. CBoiicTBa MpsAMOYTOJIBHOTO Napauienenunena. Teopema
[Tudaropa B nmpoctpanctse. [Ipuzma n nupamuna. [IpaBripHas mupamMuaa v MpaBUIbLHAS
npusMa. [Ipsamas nupamuia. DneMeHThl IPU3MBL U TUpaMUIbl. BoruncieHne 3JeMeHTOB
MIPOCTPAHCTBEHHBIX (UTYp (pedpa, TMaroHayIu, yribl).

BekTopbl 1 KOOpAUHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO,
yroia Mexay Bekropamu. KonmnHeapHble 1 KOMIUIaHapHbIE BEKTOPHI T eopeMa 0 pa3inoxKeHUH
BEKTOpa [0 TPEM HEKOMILIaHAPHBIM BEKTOPaM.

Metoa koopauHaT B npocTpancrie. [IBuskenne CkaasipHOe IPOU3BEICHUE BEKTOPOB B
KoopauHaTax. [I[puMeHeHne BEKTOPOB MpHU PELICHUH 33/1a4 Ha HaX0XKIACHUE PACCTOS HUM, JJTUH,
wionaaen u o0beMoB. JIBIKEHUS B TPOCTPAHCTBE: MapaUIeNbHbIN IePeHOC, [ICHTpaIbHas
CUMMETPUS, CHMMETPHSI OTHOCUTENLHO IJIOCKOCTH, MOBOPOT. CBOMCTBA ABUKECHU.
[IpumeHeHne TBUKEHUM TP PEIICHUH 3aad. Y paBHEHUE TUIOCKOCTH B IPOCTPAHCTBE.
VYpaBuenue chepsl B mpoctpancTse. Dopmyrna Jisi BEIYUCICHUS PACCTOSHUS MEXK]Ly TOUKAMHU B
MIPOCTPaAHCTBE.

Tena Bpamenusi: TMINHIP, KOHYC, cpepa U map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTrOBOT'O
LWIMHApPA, IPSIMOTO KPYyroBoro KoHyca. M3o0pakeHue Ten BpalieHus Ha

IUIOCKOCTU. [Ipedcmasnenue 06 yceuenHom KOHyce, ceueHusi KoHyca (napaiieibHoe 0CHOBAHUIO
U npoxoosiujee uepe3 8epPUIUHY), ceueHUs YUIUHOpa (napaiieibHo u nepneHoOUKyIapHo ocl),
ceuenus wapa. Pazeepmka yununopa u konyca. Ilpocmetiviue Komounayuu MHO202paAHHUKOS U
men epaujenus mexncoy coboul. BerauciieHue 31eMeHTOB MPOCTPaHCTBEHHBIX GUryp (pedpa,
JMaroHalld, yriibl).

Inomaab NOBEPXHOCTH MPABWIBHOM MUpaMUIbI U MIPSIMOi npu3Msbl. [10111a/16 TOBEPXHOCTH
IPSIMOTO KPYTrOBOTO IIMJIMH/IPA, IPSIMOT0 KPYyroBOTO KOHYyca M I1apa.



IonsiTue 06 06beme. OObeM MUPAMUJIBI U KOHYCA, TPU3MBI U IMHApa. OO0beM mrapa.
[Tono6usie Tena B npoctpancTBe. COOTHOUICHUSI MEXKIY IUIOIIAASIMU TIOBEPXHOCTEH U
o0beMaMu OJOOHBIX TEIl.
JIBUKEHMSI B IPOCTPAHCTBE: NMApaJIJIENIbHBIN IEPEHOC, IEHTPaIbHAsl CHMMETpPHSI,
CUMMETPHUS OTHOCUTEINIBHO INIOCKOCTHU, TOBOPOT. CBoiicTBa BMkeHUH. [IpumMeHenue nBu>xeHuit
IIpU pelIeHNH 3aj1au.

BepositHOCTB M cTaTHCcTHKA. Pa0oTa ¢ 1aHHBIMU

IToBTOpeHue. Pemenne 3aqau Ha TaOIMYHOE U rpaUuIecKoe MPeICTaBICHNE JaHHbIX.
Hcnonb30BaHue CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHNUX, HAUOOJIBIIETO U
HaUMEHBIIIETO 3HAUEHUs, pa3Maxa, OUCnepcuu.

Pewenue 3a0au na onpedenenue wacmomul u eposimuocmu coovimui. Buruucnenue
8eposimHOCmell 8 ONbIMAX C PAGHOBO3MONCHLIMU dNIeMEHMAapHuIMU ucxooamu. Pewenue 3aday ¢
npumeHenuem Komounamopuxu. Pewlenue 3a0a4 Ha 8bluUCIeHUEe 8EPOAMHOCIEN HE3ABUCUMBIX
coObmuti, npumeneHue opmyvl ciodcenus eeposmuocmell. Pewenue 3a0au ¢ npumenenuem
ouazpamm Dilnepa, depesa seposmuocmell, popmyavt bepnynnu. Ycnosnas

gepossimuocms. [lpasuno ymuoowcenus eeposmuocmei. Qopmyna noIHol 6eposmHOCHU.
Jluckpemnvie cayuatinvle genuyunsl u pacnpeoenenus. Heszasucumvie cuyyatinvie 6enuuuHbl.
Pacnpeodenenue cymmul u npoussedenus He3a8UCUMbBIX CIYYAlHbIX genuyut. Mamemamuueckoe
odcudanue u oucnepcus Cry4aunou eenudunvl. Mamemamuueckoe oxcudanue u Oucnepcus
CYyMMbL CIydatiHblx eenuyun. I eomempuueckoe pacnpeoenenue. bunomuanvnoe pacnpedenenue u
ezo ceoticmea. Henpepuvignvie ciyyaiinvie genuuunsl. Ilonsamue o niomuocmu 6eposmHocmu.
Pasnomepnoe pacnpedenenue. Ilokazamenvroe pacnpedenenue, e2o napamempul. Ilonsamue o
HopmanvHom pacnpedenenuu. Ilapamempol HopmanvHo2o pacnpedenenus. Ilpumepul ciyuatiHblx
8eUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUHOCMb USMEPEHUL, POCH Yell08eKda).
Hepasencmeo Yebviwmesa. Teopema bepnynnu. 3akon 6onvuuux uucen. Boibopounwiii memoo
usmepenus gepoamuocmelti. Ponv 3axona 6onvuiux uucen 6 nayke, npupooe u odbwecmae.
Kosapuayus osyx cnyuaiinvix eenuyun. Ionsamue o koagpgpuyuenme xoppenayuu. Cogmecmmbie
HAOA00eHUsL 08YX CYYAUHBIX 8eUYUH. Bvibopounbiii koaghguyuenm xoppenayuu.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC, 136 gacosB

Kouu-
Ne
Tema 4eCTBO
n/n
4acoB
AJITEBPA
1 | IloBTopenue kypca 7-9 kiacca 6
2 | JleticTBUTENbHBIC YHCTIA 11
3 | Crenennas QyHkuus 11
4 | Iloka3arenbHast QyHKIMS 12
5 | Jlorapudmuueckas QyHKUus 15
6 | TpuronomeTrpudeckre GOpPMYIIbI 23
7/ | TpuroHomeTpUYeCKHE YpaBHEHUS 16




[loBTOpEHUS 8
Wroro: 102
TI'EOMETPUA
1 | Beegenue. [Ipenmer ctepeomerprn, aKCHOMBI U CIEJCTBUSL. 3
2 | [lapainenbHOCTh NPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE. 9
3 | llepneHAMKYISIPHOCTD MPSIMBIX U MJIIOCKOCTEH 9
4 | MHOrOorpaHHUKHU 10
5 | IloBropenue 3
Hroro: 34
UTOI'O: 136
11 KJIACC
e Konu-
Tema 4eCcTBO
n/n
4acoB
AJI'EBPA
1 | IloBrOopenue kypcalO knacca 6
2 | TpuronomeTrpuueckue GyHKIUU 12
3 | [Ipou3BoHas U €€ TEOMETPUUECKUIN CMBICT 15
4 | IlpumMeHeHre MPOU3BOTHOMN K UCCIIEIOBAHUIO (DYHKITUHT 11
5 | MuTerpan 12
5 DneMeHThl MaTEeMaTUYeCKON CTATUCTUKU, KOMOWHATOPUKH U 20
TEOPHUH BEPOSITHOCTEN
7 | IloBTOpenue 23
Utoro: 99
I'EOMETPUA
1 | BekTophl B IPOCTPAHCTBE 9
2 | MeTton koopauHaT B MPOCTpPaHCTBE. J[BHKeHue 12
3 | Tena Bpamenusi. Hununnap. Konyc. Hlap 10
4 | O0BeMsbI TEI 3
Hroro: 33
NTOT'O: 132




	 Оперировать на базовом уровне основными описательными характеристиками числового набора: среднее арифметическое, медиана, наибольшее и наименьшее значения;

