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PaGouass mnporpamma 06a30BOro ypoBHS TI0 MaTemarhke (anreOpa W Hayana
MaTEeMaTHYeCKOr0 aHajimM3a) Ui CpeAHero oOIero obOpa3oBaHHs pa3paboTaHa Ha OCHOBE
DyHIaMEHTAIBHOTO SIpa COIePKaHus 001Iero 0Opa3oBaHus U B COOTBETCTBUHU C TPEOOBaHUAMU
OI'OC K CcTpyKType U pe3ysbTaTaM OCBOEHUSI OCHOBHBIX 00pa30BaTENbHbBIX MPOTPaMM CPEIHETO
oOuiero oOpa3zoBaHus. B Hell coOnonaeTcs NPEeeMCTBEHHOCTh C IPUMEpPHOM paboueit
IPOrpaMMoOil OCHOBHOTO o01iero oopazoBanusi. [Iporpamma opreHTHpPOBaHA Ha KCIOJIb30BAHKE
yueOHMKOB: MaTemaTtuka: anreOpa 1 Hayajla MaTeMaTHYeCKOTO aHajn3a, reoMeTpus. Anredpa u
Hayayla MaTtemMatuyeckoro ananmmsa. 10 wmace, 11 kmacc): yueb. st oOmeoOpas3oBart.
opranu3zanuii: 6a3oBeiii u yriayona. yposau / (FO.M. Komsrun, M.B. Tkauésa, H.E. ®&noposa,
M.U. laGynuH). — 4-e uzn.- M: Ilpocsemenne, 2017 u mocneayromme roapl U31aHMs.

I[Inanupyembie pe3yibTaThbl 0CBOEHHUS KypPca MAaTeMAaTHKH

(anredpa m HayaJia MaTeMaTH4ecKkoro anaamusa) B 10-11 kiaccax

ba3oBblii ypoBeHb

JUis ucrnonb30BaHUS B IIOBCEIHEBHOW KHM3HM U OOECIEYeHHsS BO3MOXKHOCTH YCIELIHOI'O
IPOJIOJDKEHHS 00pa30BaHNS MO CTICUATEHOCTSIM, HE CBS3aHHBIM C ITPHUKJIAHBIM HCIIOJIb30BAaHHEM
mateMaTHKd (1-i1 ypoBeHb MJIaHUPYEMBIX pE3yJIbTaTOB), BBITYCKHUK HAY4YHTCH, a TaKxke
NOJYYUT BO3MOKHOCTH HAYYHUTBHCH U1 PA3BUTHS MbIIICHUS (2-H YpOBEHb IUIAHUPYEMBIX
pe3ysbTaToB,

BBIJICIICHO KVPCUBOM).

3nech U ganee:

Ha 1-M YPOBHE — 3HAThb OHNPEACIICHUC IOHATHUA, YMETH IOSACHATH €r0 CMBICJI, HMCIOJIL30BaTh IOHATUE U €r0 CBOMCTBa npu
TMpOBEACHUN paccyxc)JeHHﬁ, pemieHnuy 3aga4v; Ha 2-M YPOBHE — pacCno3HaBaTb KOHKPETHLIC MPUMEPLI 06]J_II/IX MOHATHH I10
XapakTCpHbBIM IPpU3HAKaM, BBIINOJHATH HeﬁCTBHﬂ B COOTBETCTBUHM C OIIPCACICHUEM H HpOCTeﬁIHI/IMI/I CBOMCTBaMU HOHS{TPIP’I,
KOHKPETHU3UPOBATh IIpUMEPaAMU O6IJ_[I/Ie TIOHATHA.

DJieMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOMH JIOTHKH

— OmnepupoBaTh MOHATHUSAMH: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOXECTBO, YHCIIOBEHIC
MHOX€ECTBa Ha KOOPAMHATHOM NPSMOM, 3J€MEHT MHOXKECTBA, MOJMHOXKECTBO, NepeceueHre u
00BbeIMHEHNE MHOXKECTB, OTPE30K, HHTEPBAIL, NPOMENHCYMOK C 8bIKOJIOMOU MOYKOU, epaguieckoe
npeocmasieHue MHOICeCM8 Ha KOOPOUHAMHOU NIOCKOCU,

— nposepams NPUHAONIEHCHOCTb DTIEMEHMA MHOHMCECMBY, 3A0AHHOMY ONUCAHUECM;

— HaXOJWTH TMEpeceueHue U OObEIUHEHUE ABYX, HECKOIbKUX MHOXKECTB, IMPEICTAaBICHHBIX
rpauyecky Ha YUCIOBOM NPAMOM, HA KOOPOUHAMHOU NAOCKOCTU,

— CTPOMTb Ha YMCJIOBOM MpsAMOH MNOJMHOXKECTBO YHCIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTEHIIIMMHU YCTIOBUSIMU;

— OINepUpoBaTh TMOHATHUSMHU: YTBEpXKICHHE (BBICKAa3bIBAHUE), OTPHUIIAHUE YTBEPKICHHUS,
UCTHHHBIC W JIOXKHBIC YTBEP)KICHHS, CIEICTBHE, YACTHBIA CIydail OOINEro yTBEp KICHHS,
KOHTpPIIPUMED;

— pacro3HaBaTh JIOKHBIE YTBEP)KACHUS, OMMOKH B pACCy)KICHHSX, B TOM 4YHCIE C
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB;

— NpPoB8oOUMb QOKA3aMeNbHbLE PACCYHCOEHUSL 0151 0DOCHOBAHUSL UCHIUHHOCMU YMBEPIHCOEHULL.

B noBceiHeBHO KU3HHU U TIPU U3YYEHHHU APYTUX YUeOHBIX NPEeIMETOB:

— UCIIONIB30BaTh YHCIOBBIE MHOXKECTBA HA KOOPAMHATHOW TPSIMOM W HA KOOPOUHAMHOU
HIOCKOCMU OJ1s ONUCAHUSL PEaIbHbIX NPOYECCO8 U A8NEeHU;

— TIPOBOJUTH JIOTHUECKHUE, 0OKA3amelbHble PACCYKICHUS B CUTYallUsX MMOBCETHEBHOMN JKU3HH,
npu peuteHul 3a0ay u3 Opyeux npeomemos.

Yuciia 1 BbIpaKeHUs

— OmnepupoBarh MOHATHUSAMHU: HATYpalbHOE M IIEJI0€ YUCIIO, JEIUMOCTh YHces, OOBIKHOBEHHAS
npoOb, NecsTHYHas APOOb, PANMOHATIBHOE YHCIIO, WPPAIMOHAIBHOE YHCIO, TMPUOIMKEHHOE
3HauUEHUE YMCIa, 9acTh, A0Js, OTHOILIEHHE, TPOLIEHT, MacITao;



— OIEPUPOBATH MOHATUAMU: JIoTapU(M YUCIIA, TPUTOHOMETPHUYECKAst OKPY)KHOCTb, pAOUaHHASA 1N
rpaJycHasi Mepa yria, CHHYC, KOCHHYC, TAHTCHC M KOTaHT€HC yIIIOB, UMEIOIINX MPOU3BOJIEHYIO
BEJIMYMHY, YUCA € U T,

— BBINOJHATh apU(PMETUUYCCKHE NIEHCTBHS C IEIBIMH W PAIMOHAIBHBIMU YHCIAMH, COYETas
YCTHBIE ¥ MTUCbMEHHBIE TPUEMBI, TPUMEHSS IPH HEOOXOAMMOCTH BBEIYUCIUTEIbHBIC YCTPOWCTBA;
— CpaBHHMBATh PAIMOHAIBHBIC YUCIIA MEXIYy COOOW; CpPaBHHBATH C PAllMOHAILHBIMU YHCIAMH
3HAYCHHUS 1IeTIBIX CTETICHEH Yrcen, KOpHEel HaTypalbHOW CTETIEHH U3 YHCE, JIorapru(MOB YHCeN B
NPOCTHIX CIIydasx;

— BBINOJHATh HECJIOKHBIE NMPEOOpPa3OBaHMsI YMCIIOBBIX BBIPAKEHHH, COJEPKAIIUX CTENCHH
qrcesl, KOPHH U3 YHCEI, JIOTapU(PMbl YHCEI;, HAXOOUMb 3HAYEHUsL KOPHS HAMYPATbHOU CIeneHu,
cmeneHu ¢ PAayuoOHANbHLIM NOKA3AmMenem, 102apu@ma, UCHOIb3Ys NHpU  HeoOX00UMOCmuU
BbIUUCIUMENbHBIE YCIMPOUCTEA,

— IO0JIb30BAaThCS OLICHKOM U MPUKUAKOMN IPU PAKTUUECKUX pacdETax;

— u300pakaTh TOYKAMU Ha KOOPJAMHATHON MPSIMOW IIeNble W pallMOHAJIBHBIC YHWCIIA; IENbIe
CTETICHU YHUCell, KOPHHU HATYypaIbHOM CTENIEHN U3 YUCEIl, JIOrapu(MbI YHCE B MIPOCTHIX CIIydasx;
— BBINOJHATh HECIIOKHBIE TPeoOpa3oBaHUsl WENIbIX U JAPOOHO-PAIMOHAIBHBIX OYKBEHHBIX
BBIPAKECHMI;

— BBIpa)kaTh B MPOCTEHIIIUX CIIydasXk U3 PABCHCTBA OJIHY IIEPEMEHHYIO Yepe3 JApYyTruc;

— BBIYHUCIIAITH B TPOCTHIX CIIyYasiX 3HAYCHHUS YNCIOBBIX U OYKBEHHBIX BBIPAKECHUH, OCYIIECTBIISSA
HEOOXO0IMMBIE TIOJICTAHOBKH U TIPeo0pa30BaHus;

— NPOBOOUMb NO UBECTNHBIM (POPMYIAM U NPABULAM NPe0OPA308AHUSL OYKEEHHBIX 8bIPANCEHUL,
BKIIOUAIOWUX CMENEHU, KOPHU, T02aPUPMbl U MpucoHoMempuieckue Gopmynvl,

— HAaxX00umv 3HAYEHUsl YUCTOBbIX U OVKEEHHbLIX BbIPANCEHULl, OCYWECmEss HeodXooumvle
NOOCMAHOBKU U NPeodPa3068aHUsL,

— n300pakaTh CXeMaTUYECKU YTroJl, BEIMYMHA KOTOPOTO BEIPAYKEHA B TPAAycax WIN paouaHax,
— OIICHMBaTh 3HAKH CHHYCa, KOCHHYCa, TAaHICHCA, KOMAH2eHCA KOHKPETHBIX YIJIOB,
UCNONB308AMb NPU PeUleHUU 3A0aY MAOTUYUHbIE 3HAYEHUS MPULOHOMEMPUYECKUX PYHKYULL YeN08;
— BBINOIHAMb NEPEBOO BEIUYUNBL Y2ld U3 PAOUAHHOU MepPbl 8 2PA0YCHYIO U 0OPAMHO.

B noBceaHeBHOIi )KM3HU ¥ TPU U3YYEHHH JPYTUX Y4eOHbIX NMPeAMEeTOB:

— BBITIONTHSATH JICUCTBUS C YUUCIOBBIMH JIAHHBIMHU TIPH PEIICHUH 33]1a4 TPAKTHYECKOT0 XapakTepa
U 30044 U3 PaziuyHuIX obnacmell 3HAHUll, WCTIONB3ysSd TPH HEOOXOAWMOCTH CIpPaBOYHBIC
MaTepuaibl U BEIYUCIUTEIbHBIC YCTPOUCTBA;

— COOTHOCHTBH pEAIbHBIC BEIIMYHMHBI, XapaKTEPHUCTUKA OOBEKTOB OKPYKAIOLIETO MHUpPa C UX
KOHKPETHBIMHU YHCIIOBBIMU 3HAYCHUSIMH,

— JWCIIOJIb30BaTh METOABI OKPYIJICHHS M TPUKHIKWA TPH PEHICHWH MPAaKTHYECKUX 3a/1ad
MOBCEHEBHOM JKU3HU;

— OYeHusamv, CPAGHUBAMb U UCNONB308AMb NPU peuleHUul NPAKmudyeckux 3a0ay 4uciogvle
BHAYEHUsL  PeabHblX — BeIUYUH, KOHKDEeMmHble  YUCIO08ble  XAPAKMEPUCMUKU — 00BbEeKmos
OKpYyofcalouje2o mupa.

YpaBHeHUs] M HEPABEHCTBA

— Pemrate nmuHEHBIC ypaBHEHHS U HEPABEHCTBA, KBAIPAaTHBIC YPAaBHEHHS,

— pemars JiorapuMUIECKUE U MoKa3arenpHble ypaBHeHus Buja loga(bx + ¢) =d, a
d MOXHO Mpe/ICTaBUTh B BUJIC CTEIICHH C OCHOBAHHEM 8) M HEPAaBCHCTBA BUIA

loga X < d, @< d (rae d MOXHO MPEICTaBUTH B BUJIE CTEIIEHU C OCHOBAHUEM a);

— MPHUBOJUTH HECKOJILKO TIPUMEPOB KOPHEH TPUTOHOMETPUYECKOTO YpaBHEHHUS BHa SiN X = a,
CoOS X = a, tg X = a, ctg X = a, rme a — TabIWYHOE 3HAYCHHE COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKON (YHKIINH;

— peulams HecCl0NCHbIE PAYUOHATIbHBIE, NOKA3ameNbHble, 102apudmuieckue,
mpusoHoMempuiecKue YypasHeHus, HepageHcmed U ux CUCmeMmbl, npocmeluiue uppayuoHaibHbie
VPaBHEeHUsl U HepaBeHCMEA,

— UCNONBL3068AMb MEMOObL peuleHUs YPAGHEeHULL: NpusedeHuUe K 8U0Y «NPOU3Be0eHUe PABHO HYTIO»
UNU «4ACTHOE PABHO HYIIIOY, 3AMeHA NePEeMEHHbIX,

bx+c —

d (rme



— UCNONB308AMb MEMOO UHMEPBALO8 O/ PeUleHUs HePABeHCME;

— UCNONBL308aMb 2paghuyecKuti Memoo 01 NPUOTUNCEHHO20 peuleH sl YPABHEHUU U HePABEHCME,
—  usobpadxcamv  HA ~ MPULOHOMEMPUUECKOU  OKPYICHOCMU — MHOJCECMBO  peuleHUl
MPULOHOMEMPULECKUX YPAGHEHULL U HEPABEHCNE.

B noBcegHeBHOIi :KM3HM M PU U3YYEHHUH IPYIUX Y4eOHbIX NPeAMETOB:

— COCTaBJISITh U pelIaThb YpPaBHEHHUS, CUCTEMbl ypaBHEHUN u HepaseHcmea TPHU PElIeHUU
HECIIOKHBIX MPAKTHUYECKHUX 33734 U 3A0ay U3 Opy2ux y4eOHvlx npeomemos;

— UCHOIb308aMb YPABHEHUsI U HEpaBeHCmEa OJisi NOCMPOEHUS U UCCLe008AHUL NPOCMEUUUX
Mamemamuyeckux Mooelel pealbHblX CUMYayull uiu NPUKIaoHvlx 3a0ay;

— YyMemb UHMEPNPemupo8amsv NOJLYYEHHbIU NPU pDeuleHUU YPAaGHeHUs, HepaseHcmed Uil
cucmemvl pe3yibmam, OYeHUusamv e20 npagoonododbue 6 KoumeKkcme 3A0AHHOU pealbHOU
cumyayuu Uiy NPUKIAoOHoU 3a0a4u.

DOyHKIUUHA

— OnepupoBaTh MOHATUSMU: 3aBUCUMOCTb BEJIMYUH, PYHKIINS, apTyMEHT U 3HaueHue QyHKINH,
00acTh oOmpeAeNeHus M MHOXECTBO 3HAYCHUH (YHKIUH, TpaduK 3aBUCUMOCTH, Tpadux
byHKIMY, HYTH (QYHKIIMH, IPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3pAacTaHUE U yObIBaHHE (YHKIIHH
Ha YHUCIIOBOM NPOMEXKYTKe, HauOoJspllee W HauMEHbIIee 3HAUYCHUS (YHKIUU Ha YHCIOBOM
MPOMEXKYTKE, Iepuoanueckas QyHKUUS, IEPUOM, YEMHASL U HEeUEMHASL PYHKYUU,

— OIEpHpOBaTh TMOHATHUSAMH: TpsiMasi W oOpaTHas NPONOPIHUOHAIBHOCTH, JIMHEWHAs,
KBaJIpaTHyHasi, JiorapupmMudeckas v nokasarenbHas GyHKIIMH, TPUTOHOMETpHYECKHEe QYHKIUU;
— pacrno3HaBath rpadguku GYHKIUN TpsSMOW M OOpaTHOW MPONMOPIUOHATBHOCTH, JTHHEWHOM,
KBaJIpATHUYHOM, JIOrapuMUYECKON, TOKA3aTeNbHOM M TPUTOHOMETPUUYECKUX (YHKUUH U
COOTHOCHTD UX C (pOpMyJIaMH, KOTOPHIMU OHH 3a/IaHBI;

— HaxoJuTh MO rpaduKy NpUOIKEHHO 3HAUEHUS (PYHKIIMH B 33/1aHHBIX TOYKAX;

— OmpenensiTh Mo TpaguKy CBOHCTBa (QYHKIMH (HYIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAUOOJIBIINE U HAUMEHBIIINE 3HAYEHUS U T. 11.);

— CTpPOUTHb 3CKU3 rpaduka (yHKIUHU, yIOBJIETBOPSIOLICH NpUBENEHHOMY HaOOpy YCIOBHI
(MIpOMEXYTKM BO3pacTaHUsl W YObIBaHMs, 3HaueHHE (YHKIMM B 33JaHHOW TOYKE, TOYKH
AKCTPEMYMOB, ACUMNMOMbL, HYAU PYHKYUU U M. O.);

— onpedensims 3HAYeHUue PYHKYUU no 3HAYEHUIO apeyMenma npu pasiuyHulX cnocobax 3a0aHus
dynkyuu;

— cmpoums 2paghuKu U3y4eHHbIX QYHKYULL,

— pewiams YypasHenus, npocmeuuue cucmemsbl YPasHeHull, UCHONb3Ys CBOUCMBA (PYHKYUL U UX
epaguxu.

B noBceaHeBHOIi :KM3HU ¥ PU U3YYEHHH IPYIUX y4eOHbIX MPeAMEeTOB:

— OmpeAensaTh MO rpaduKaM U UCHONb308aMb Ol peuleHus NPUKIAOHbIX 3a0ay CBOMCTBA
pEaTBbHBIX MPOIECCOB M 3aBUCUMOCTEH (HamOONbIME W HAMMEHBIINE 3HAYEHUS, MPOMEKYTKH
BO3pacTaHus W YOBIBaHMS, MPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMHMOMbL, NEpuod u m. n.),
UHMEPNPemupos8ams C80UCMEd 8 KOHMEKCme KOHKPEeMHOU NPAKmMu4ecKou Cumyayuu,

— onpedensams NO 2paguxkam npocmeuuiue XapaKmepucmuKky nepuooutecKux npoyeccos 8
ouonozuu, IKOHOMUKe, My3biKe, pAOUOCEA3U U M. N. (AMIIUMYOd, Nepuoo u m. n.).

DJIeMeHThl MaTEeMaTHYeCKOI0 AHAJIN3a

— OmepupoBaTh MOHATHAMU: IPOU3BOAHAS PYHKIINHU B TOUKE, KacaTellbHas K TpaduKy (GyHKIINH,
IpOU3BOIHAS (PYHKIUH;

— ONpeAeNaTh 3HAUCHHE MPOW3BOAHON (YHKIMM B TOYKE MO HM300pPaKEHUIO KAcaTeNbHOH K
rpaduKy, IpoBeIEHHON B 3TOH TOUKE;

— BbLIYUCTIAMb NPOUIBOOHYI0 OOHOUNEHA, MHO20UIeHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbl
GyHryu;

— BBLIYUCAAMb NPOU3BOOHbLE DTIEMEHMAPHBIX PYHKYUL U UX KOMOUHAYUL, UCNONb3YS CNPABOYHbLE
Mamepuanvi,



— pelaTh HECIOKHBIC 33[]a4i HA TIPUMEHEHUE CBSI3U MEXKIY MPOMEKYTKAMH MOHOTOHHOCTH U
TOYKaMHU dKCTpeMyma (YHKIHUH, C OJHOHW CTOPOHBI, W TPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA H
HYJISIMH TTPOU3BOIHOM 3TON (PYHKIUU — C APYTOW;

— uccne0osamsv YHKyuU Ha MOHOMOHHOCHb, HAXOOUMb HAUOOIbMUE U HAUMEHbLUIUE 3HAYECHUS.
@yukyull, cmpoumsv 2paguKu MHO20UJIEHO8 U NPOCMbIX PAYUOHATbHBLIX  QYHKYUU ¢
UCNONB308AHUEM ANNAPAMA MAMEMAMUYECKO20 AHANU3A.

B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX YUeOHBIX MPEIMETOB:

— TMOJIB3YSICh Ipa)uKaMu, CPAaBHUBATh CKOPOCTH BO3pACTaHusl (pOCTa, MOBBIIICHUS, YBEITUYCHHUS
U T. I1.) WK CKOPOCTH yOBbIBaHMsI (TIaICHUS, CHUKCHHSI, yMEHBIIICHHS U T. I1.) BEJIMYMH B PEATbHBIX
nporieccax;

— COOTHOCUTHh TpaUKd pEaTbHBIX TPOIECCOB U 3aBHCHUMOCTEH C WX ONUCAHHIMH,
BKITIOYAIOIUMH XapPaKTEPUCTUKH CKOPOCTH M3MEHEHHsI (OBICTPBIN pOCT, IJIABHOE MOHIKCHHUE U
T. IL.);

— HCIIOJIb30BaTh rpaUKK peasbHBIX MPOIIECCOB JUIS PEIICHUS HECIOXKHBIX MPUKIIAJIHBIX 33jad,
B TOM YHCJIE OIpEesisis o rpaduKy CKOPOCTh X0/ Mpoliecca;

— peuams NPUKIAOHbLE 3a0adu U3 OUoI02Ul, GUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPeoMemos,
CBA3AHHbIE C UCCTIe008AHUEM XAPAKMEPUCIUK DeAibHbIX NPOYECCO8, HAX0HCOeHUeM HAUDOTLUUUX
U HAUMEHbUUX 3HAYEeHULL, CKOPOCMU U YCKOPEHUSL U M. N., UHMEPNPemupo8ams Noiy4eHHble
pe3ynibmamei.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEMH, JIOTHKAa U KOMOMHATOPHKA

— OnepupoBaTh OCHOBHBIMHU OIHCATEIIFHBIMU XapPAKTEPUCTUKAMH YHCIIOBOTO HAOOpa: cpeaHee
apudMeTHUecKoe, MeIuaHa, HanOOJIbIlIee K HANMCHBIIICE 3HAYCHHUS,

— ONEepUPOBATh MOHITHSIMH: YacCTOTa W BEPOSATHOCTH COOBITHS, CIydalHBIA BBIOOD, OIBITHI C
PaBHOBO3MOXHBIMH JICMEHTAPHBIMU COOBITHSIMH;

— BBIUUCIISATH BEPOSITHOCTH COOBITHI HA OCHOBE MOICUETa YHCIIa UCXO/IOB;

— umemb npeocmasieHue: 0 OUCKPDEMHbIX U HENPEPbl6HbIX CAYYAUHBIX GEeIUUUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCIU CIYYAUHLIX BEIUYUH, O MAMEMAMUYECKOM ONCUOAHUU U
oucnepcuu  CIyuauHblX BeIUYUH, O HOPMAIbHOM PACHPEOCIeHUU U NpUMepax HOPMAIbHO
PACNPeOenéHHbIX CVHAUHBIX GeTUUUH,

— NOHUMAMb CYMb 3AKOHA OONILUUX YUCET U BbLOOPOYHO20 MEeMOOA USMEPEHUS 6ePOSIMHOCIEN,
— umemv npeocmasierue 00 YCi08HOU 8EPOAMHOCIU U O NOJHOU 8EPOAMHOCMU, NPUMEHAMNb UX
8 peueHuu 3a0ay;

— umMemsb nPedCmasiieHue 0 BANCHLIX YACTHBIX 8UOAX PACHPEOeNeHUll U NPUMEHAMb UX 8 PelleHUl
3a0ay;

— umems npedcmasiienue 0 KOpperayul CIyYyatHblx 6eIUdUH, O TUHEHOU pecpecCul.

B noBceHeBHOM KU3HM U NIPH U3YYEHHHU APYTUX MPEIMETOB:

— OIICHUBATh, CPABHUBATH U GbIUUC/ISIMb B TIPOCTHIX CITydasX BEPOSTHOCTH COOBITHN B PeaTbHOM
YKU3HU;

— YUTaTh, CONOCTAaBIATh, CPABHUBATh, MHTEPIPETUPOBATH B IMPOCTHIX CIyYasX peaTbHBIC
JaHHbBIE, TIPEJICTaBIEHHBIE B BUJIE TaOJIHII, TUarpamMm, rpaQuKoB;

— BblOUPaAMb NOOX00sAWUE MEMOObL NPEOCMABIeHUs U 00PAOOMKU OAHHBIX,

— YMemb peulamv HeclO0dCHble 3a0ayu HA NPpUMeHeHUe 3aKOHA OONbWUX ducel 8 COYuoIo2ul,
Ccmpaxoeanuu, 30pagoOXpaneHul, obdecnevenuy 0Oe30NACHOCMU HACENeHUs 8 YPe3BblUaUHbIX
CUMyayusx.

TexkcToBbIE 321241

— Permmate HecnoKHBIE TEKCTOBBIE 33/1a4H PA3HBIX THIIOB, peluams 3a0aiu pasHblX munos, 8 mom
yucie 3a0a4u nOGbIUEHHOU MPYOHOCTU,

— 8bIOUPAMb ONMUMATLHBIU MEMOO peulenUs 3a0ayu, paccmMampueds pasiuiHvlie Memoobvl,

— aHaJM3UpPOBaTh YCIOBUE 3a7add, CTPOUTH I € pEemeHUS MaTeMAaTHYeCKYI0 MOJICib,
NPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUSL,

— MOHUMAaTh W HCIIOJIb30BATh JUIS PEIICHUS 3aa4d WH()OPMAIHIO, MPEICTABICHHYIO B BHJIC
TEKCTOBOW U CUMBOJIBHOM 3aMTUCH, CXEM, TaOJIUIl, TUarpaMM, TpaduKoB, PUCYHKOB;



— JIEHCTBOBATH IO AITOPUTMY, COACPIKAIIEMYCS B YCIOBHUH 3a/1a4H;

— HUCTIOJIB30BATh JIOTUYECKUE PACCYKICHUS MIPH PEIICHUH 33/1a4H;

— paboTathb ¢ U30BITOYHBIMU YCIIOBHSIMH, BEIOMpAst U3 Bcell MHPOpMALUY TaHHBIE, HEOOXOJMMbIE
JUTSL PEeUICHUS 3a]1auy;

— OCYIIECTBIISATH HECIIOKHBIN 1epeOop BO3ZMOXKHBIX PEIICHUH, BEIOUpAst U3 HUX ONTUMAIBHOE 110
KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

— aHAJM3WPOBATh U MHTEPIPETHUPOBATH MOJYUYCHHBIC PEUICHUS B KOHTEKCTE YCIOBUS 3a/1ayH,
BBIOMPATH PEIICHUS, HEe TIPOTUBOPEYAIIHE KOHTECKCTY;

— pemiarth 3aa4u Ha pacyéT CTOMMOCTH TMOKYIIOK, YCIIYT, MTOE30K H T. IL.;

— pemiath HECJIOXHBIC 3aJaud, CBS3aHHBIC C JOJECBBIM YYacTHEM BO BJaJeHHH (GHUPMOH,
NPEIPUITHEM, HEBHIKUMOCTHIO;

— pemiath 3aJaud Ha TPOCTHIC MPOLEHTHI (CHCTEMBI CKUIOK, KOMUCCHH) U HAa BBIYHCIICHUE
CJIOXHBIX MPOIICHTOB B PA3JINYHBIX CXEMaX BKIJIAJIOB, KPSUTOB M UITOTEK;

— pemiath NPaKTHYECKUE 3aJaud, TPEOYIOIIME WCIIOJIb30BaHM OTPHIIATEILHBIX YHUCEN: Ha
OTpesicNieHue TEeMIIepPaTyphbl, IMOJIOKCHHUST HAa BPEMEHHOW OcH (40 Hamiei 3pbl U TOCHE),
[JIyOMHBI/BBICOTHI, HA IBH)KEHUE JICHEKHBIX CPEACTB (IIPUXOA/PAcXof) U T. IL.;

— HWCITIOJIB30BATh MOHITHE MaciiTada JUIsl HaXOXKICHUSI PACCTOSTHUMA W JITTMH HA KapTaX, TUIaHax
MECTHOCTH, IJIaHAX ITOMEIIEHHIA, BBIKPOWKAX, IPH paboTe Ha KOMIBIOTEPE H T. II;

— pewamb 3a0ayu, mpebylowue nepebopa 6apuaHmMos, NPOGePKU YCI08Ul, 8blOOpPA
ONMUMATILHO2O Pe3yibmama;

—  QHATU3UPOBAMb U UHMEPNPEMUPOBAmb pe3yabmamvl 6 KOHmeKcme YClo8us 3a0adu,
8bIOUPAMb peeHsl, He NPOMUBOpesauiue KOHMeEKCMY,

— nepesooumsv npu peweHul 3a0a4u UHGopmayuo uz 00HoU opmuvl 8 Opyeyr0, UCNObL3YS NPU
Heobx00umocmu cxembvl, mabauybwl, paguKu, OUAZPamMMbi.

HcTopusi 1 MeTOIbI MATEMATHKHU

— OnuceIBaTh OTAENBHBIC BBIJAIOLINECS PE3YIbTAThI, TOJIYYEHHBIE B X0JI€ Pa3BUTHA MATEMaTUKH
KaK HayKU;

— 3HAaTh TPUMEPHl MATEeMAaTUYECKUX OTKPHITUI M MX aBTOPOB B CBS3H C OTEUYECTBEHHON U
BCEMUPHOW HWCTOpUEH; npedcmasismos 6KIAO BblOAIOWUXCS MAMEMAMUKO8 6 passumue
MAMeMAMuKY U UHbIX HAYYHbIX 0OaaCmell;

— MOHUMATH POJIb MATEeMATHUKH B pa3BuTUU Poccuu;

— TPUMEHSTh W3BECTHBIE METOAbl TPU PEUICHUH CTAaHJAPTHBIX U HeCMAaHOapmHbIX
MaTEeMATHUECKUX 3a7a4, UCNOIb3068AMb OCHOBHblE MEmoObl 00KA3AMEeNbCmMEd, NpPo8OOUNb
00KA3aMenbCmeo U GbINOIHAMb ONPOBEPICEHUE,

— 3aMedaTh W XapaKTepU30BaTh MAaTEMATUYECKHE 3aKOHOMEPHOCTH B OKpY)KaroIIeH
JNENCTBUTENBHOCTH U HA UX OCHOBE XAPAKMEePU308amb KPACOMY U COBEPUIEHCTNBO OKPYIHCAIOULe20
MUpaA, a makice NPoU3BeOeHUll UCKyccmed,

— NpuMeHsmb NpoCmeluiue NpPoSPAMMHbBIE CPeOCmed U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peuleHuy Mamemamuieckux 3a0ay.

JIMYHOCTHBIE, MeTanmpeAMeTHbIe U TPeAMETHbIe Pe3yJbTAThl OCBOEHUS
coJlep:KaHus Kypca

[IporpaMmma  obecrieyuBaeT  JOCTHIKEHHE  CIEAYIONIMX  pPE3ylbTaTOB  OCBOCHHUS
00pa3zoBaTeNbHON MTPOTPaAMMBI CPEHETO 00IIEeT0 00Pa30BaAHUS:

JIJUYHOCTHBIEC:



C(I)OpMI/IpOBaHHOCTB OCHOB CaMoOpa3BUTUA HW CaMOBOCHHUTAHHA B COOTBCTCTBUHU C
00I11€4eI0BEYECKUMH LIEHHOCTSIMU M HUealaMU TPaKIAaHCKOTO OOILIECTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM AESTEIBbHOCTH;

HABBIKU COTPYIHHYECTBA CO CBEPCTHUKAMH, AETbMU MJIAJILIET0 BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-HCCIeI0BaTEIbCKON, MPOSKTHON |
JIPYTUX BUIAX AESTEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30OBaHHWIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH KHU3HH; CO3HATEIBHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pPa30BaHUIO KaK
YCIIOBHIO YCIIEHIHOM Mpo(hecCHOHaIEHONW U 00IIECTBEHHOM JesITeIbHOCTH;
c(OpPMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroImuxcst K CaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHUBALIMU K O0yUEHHIO
U TIO03HAHHIO, BHIOOpPY JanbpHEimero obpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B MHPE
npopeccuii. U NpPO(ECCHOHAIBHBIX  NPEIANOYTEHUH, OCO3HAHHOMY IOCTPOCHMIO
MHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUHU C YUETOM YCTOWUYUBBIX IIO3HABATEIbHBIX
HUHTEPECOB;

c(OpPMUPOBAHHOCTh KOMIIOHEHTOB LI€JIOCTHOTO MMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKU U OOIIECTBEHHOMN MPaKTUKY;

YMEHHE SICHO, TOYHO, IPaMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M NUCHbMEHHOW peuu,
IIOHMMATh CMBICJI IIOCTABJICHHOW 3aJauyy, BBICTPAUBaThb apryMEHTALMIO, IPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI;

IpeJCTaBIeHUE O MAaTeMAaTUYeCKOll Hayke Kak cepe uernoBe4ecKOol IesTeIbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JJIsl Pa3BUTHS LIUBUIIN3ALINY;

KPUTHYHOCTDH MBINIJICHUA, YMCHUC pacrio3HaBaTb JJOT'M4YCCKU HCKOPPCKTHBIC
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

KpCaTUBHOCTb MBINUICHUA, HWHHUOMWATUBA, HAXOAYUBOCTb, AKTHBHOCTbL IIPpU PCIICHHUUN
anreOpanyecKux 3ajad;

YMEHHE KOHTPOJIHUPOBATH IIPOIECC U PE3YNIbTAT YICOHOH MaTeMaTHIECKOH JIeATEIIBHOCTH;
CHOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPHUSATHIO MaTEeMAaTHYECKUX OOBEKTOB, 3ajad,
peleHui, pacCcyKaCHU.

MeETanpeaMeTHbIC:

YMEHHE CaMOCTOSITEIbHO OINpEeAeNsATh LETH JAESITEIbHOCTH M COCTaBJISATh IUIAHBI
JeSITeIbHOCTH; CAMOCTOSATENBHO OCYIIECTBISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JeSITeTIbHOCTD; UCTIOIb30BaTh BCE BO3MOYKHBIE PECYPCHI ISl JOCTHIKEHHS TIOCTaBIEHHBIX
Heneil M peanu3alUM IUIAHOB JIEATENIBHOCTH; BBIOMPATh YCIEUIHbIE CTpaTeTMd B
Pa3IMYHBIX CUTYAIIHSX;

yMEHUE MpPOAYKTUBHO OOINAThCS W B3aMMOAEWCTBOBATH B IPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh TMO3HWIHMU JPYTHX YYaCTHHKOB JESTEeIBHOCTH, 3(deKkTrBHO
paspenatb KOH(QIUKTHI;

BJIQJICHUE HaBbIKAMHU II03HABATENIbHOM, Y4eOHO-MCCIEeN0BAaTENIbCKOW W MPOEKTHOMN
NeSITeIbHOCTH, HABBIKAMU pa3pellieHuss MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIFHOMY TIOWCKY METOJIOB PEIICHHS TMPAKTUYECKUX 3a]ad, MPUMEHEHHIO
Pa3IMYHBIX METOAOB NIO3HAHUS;

TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITENIbHOM HHQOPMAIIMOHHO - IO3HaBaTEIbHON
JesITeIbHOCTH, BJIaJICHNE HaBBIKAMHU TOTy4EHHUs] He00X0AUMOM HHPOPMALIMH U3 ClIoBapeit
pa3HBIX THUIOB, YMEHHE OPHEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WH(POPMAINH,
KPUTUYECKH OIICHWBATh U HHTEPIPETUPOBATh HHPOPMALINIO, TIOTYYaEMYI0 U3 pa3IMYHbIX
UCTOYHUKOB,;

YMEHHUE HCIOJb30BaTh CPEACTBA NH(OPMAIIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTUI
B PEIICHUW KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPTaHU3AIIMOHHBIX 3329

YMEHHUE CaMOCTOATENbHO IUIAHUPOBATh AIbTEPHATHBHBIE IYTH JOCTH)KEHUS LENEeH,
OCO3HAHHO BHIOMpaTh Hambonee H(PPEeKTUBHBIE CMOCOOBI perieHusT Y4YeOHBIX U
MO3HABATENbHBIX 33/1a4;



YMEHHUE OCYIIECTBIATh KOHTPOJb MO PE3YyNbTaTy W MO CIOCOOy ACHCTBUS Ha YpOBHE
IPOM3BOJILHOIO BHUMAHHUS U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI,

YMEHHUE aJIeKBaTHO OLIEHUBATh MPABUIBHOCTh WM OIIMOOYHOCTDH BBHIIOJHEHHS y4eOHOM
3a7iauy, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTHU €€ pelleHMs;
OCO3HAHHOE BIIAJICHHE JIOTMUECKUMU JICUCTBUSIMHU OIPEACICHUS MOHSATHI, 0000IIeHNS,
YCTAQHOBJICHHsI AHAJIOTUM, KiacCU(UKAMU Ha OCHOBE CAMOCTOSITEILHOTO BbIOOpa
OCHOBaHUM U KPUTEPUEB, YCTAHOBIIEHUS POJAOBUIOBBIX CBSI3EH;

YMEHHME YCTaHAaBJIMBATh I[PUYMHHO-CICICTBEHHBIC CBA3M; IIPOBOJMUTH JIOTUYECKOE
paccyX/eHue, CTPOUTh YMO3AKIOUEHHE (MHAYKTUBHOE, I€IyKTUBHOE U 110 aHAJIIOTUH) U
JIeJIaTh BBIBOJIBL,

YMEHHUE CO03/1aBaTh, MIPUMEHITh M MPeoOPa30BhIBATH 3HAKOBOCHMBOJIMYECKHE CPE/ICTBA,
MOJIEJIN M CXEMBbI JUIsl pellieHHs y4eOHBIX U 103HABaTEIbHbIX 3a/ay;

YMEHHME OpraHM30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTEIEeM U CBEPCTHUKAMU: ONIpeiesieHHe lienell, pacupenencHue (yHKUUNA U poiiei
YYaCTHHUKOB, X B3aUMOJICHCTBHUS U OOIIMX CIIOCOO0B paboTHI B IpyIIe; yMEHUE paboTaTh
B IpyIIIe: HaXOAUTh O0llee pellieHNe U pa3peniaTb KOHGIUKTBI Ha OCHOBE COTJIaCOBaHMS
03U U y4€Ta UHTEPECOB; CIAylIaTh NapTHEPA; (OPMYJINPOBATh, ApIYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

c(OpMUPOBAHHOCTh U PA3BUTHE y4eOHOW U OOILENO0JIb30BATEIBCKON KOMIIETEHTHOCTH B
00J1acTH HCIOJIb30BaHUs HMH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHonoruil (MKT-
KOMIIETEHTHOCTH);

c(OPMHPOBAHHOCTh IE€PBOHAYAIbHBIX IPEJACTABICHUM 00 HIesX MU O METOoAax
MaTeMaTUKH Kak 00 YHUBEPCaJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJIEIINPOBAHUS
SBJICHUH U NPOLIECCOB;

YMEHHUE BUJETh MaTEMaTHUYECKYIO 331a4y B KOHTEKCTE MPOOJIIEMHON CUTYaIlMH B IPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHUE HaXOJUTh B PA3IUYHBIX HCTOYHMKAX HHPOPMALINIO, HEOOXOJUMYIO JIJIsl pEIICHUS
MaTeMaTHYeCKuX MpobiieM, U MPEeACTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATh pellleHue
B YCJIOBUSIX HEIOJIHOM U N30BITOYHOM, TOYHON M BEPOSITHOCTHOM HH(OpMaLny;

yMEHUE MOHUMATh U UCMOJIb30BaTh MaTeMaTHUECKUE CPEICTBA HAIJISIHOCTH (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) Ul WIUTIOCTPALMH, UHTEPIIPETalluH, apryMEHTalluu;

YMEHUE BBIIBUTaTh THIIOTE3bI TP PELICHUN YY€OHBIX 3a7a4 U TOHUMAaTh HEOOXOJUMOCTb
UX MIPOBEPKH;

yYMEHHUE TPHUMEHATh HMHIYKTUBHBIE M JEAYKTHBHBIE CIOCOOBI pacCyKIeHHH, BUAETh
pa3IUYHbIE CTPATETUHU PELICHUS 3a4a4;

NOHMMAHHUE CYUIHOCTH QJITOPUTMHYECKUX MPEANUCAHUA W YMEHHUE JEHCTBOBAaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI JJIsl pEIIeHUS
y4eOHBIX MaTEMAaTUYECKUX NMPOOIIEM;

YMEHHE MIJIaHUPOBATh M OCYILIECTBIIATH EATENBHOCTD, HAIPABICHHYIO Ha PELICHHE 3a/1a4
HCCJIEIOBATENILCKOTO XapaKTepa.

npeaAMeTHbIEC:

c(OPMHPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKe KaK YaCTH MHPOBOH KYJIbTYpHl U O
MecTe MaTeMaTHUKH B COBPEMEHHOM ULMBMIHM3allMM, O CHoco0ax ONHMCaHUd Ha
MaTEMaTU4YECKOM SI3BIKE SIBIICHUN PEAJIbBHOTO MUPA;

c(hOpMUPOBAHHOCTh TMPEACTABICHUA O MaTEMaTUYECKHX TOHSTHSAX KaK O BaKHEHIITHX
MaTE€MaTU4YeCKUX MOJEIAX, MO3BOJSIOIIMX OIMMCBIBATH U U3ydaThb pa3HbIC MPOLIECCHl U
ABJICHUSA; MMOHUMAHUE BO3MOXXHOCTU AKCHOMATHYECKOI'O ITOCTPOCHHA MATEMATUUCCKHX
TEOPUL;

BIIQJICHUE METOAAMH JOKAa3aTeJIbCTB M AJITOPUTMOB DPELICHHS; YMEHUE WX NPUMEHSATH,
IIPOBOJUTH JJOKA3aTEIIbHbIC PACCYKIECHUS B XO/I€ PELICHUS 3a/1ay;

BJIAACHUC CTAaHAAPTHBIMU HpHUEMaMKU PEIICHHA pPallMOHAJIbHBIX W HWppalrOHAJIbBHBIX,



[I0Ka3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
UCIIOJIB30BaHNUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCIE Ul IOUCKA IIyTH
pELICHUS U WUIIOCTPALUK PELICHUS YPABHEHUI U HEPABEHCTB;

*  c(hOpPMHUPOBAHHOCTb IPEJACTABICHUA 00 OCHOBHBIX MOHATHUAX, HIESIX U METojax
MaTE€MaTU4YeCKOro aHaJIn3a;

*  c(hOpMHUPOBAHHOCTH MPEJICTABIECHHH O ITpoLeccax U SIBICHUAX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTAX B pPEaTbHOM MHpPE, 00 OCHOBHBIX
NOHATHUAX JJIEMEHTApHOW TEOPHUU BEPOSITHOCTEM; yYMEHHH HAaxOIUThb U OLICHUBAThH
BEPOATHOCTH HACTYIUIEHHUsSI COOBITHUH B MPOCTEHIIMX MPAKTUYECKUX CUTyalMUsIX H
OCHOBHBIE XapaKTEPUCTUKHU CIIyYallHbIX BEJIMYNH;

*  BJIAJICHUE HABBIKAMH HCIIOJIb30BaHUSA I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PELLIECHUU
3az1ay.

Conep:xxanue yue0OHOro nmpeamera, Kypca

ba3oBrlil ypoBeHb
DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHYECKOH JIOTHKH

KoHeuHOe MHOXKECTBO, DJJIEMEHT MHOJKECTBA, IIOJAMHOXECTBO, IIEPECEUYECHHE U
00bEeIMHEHHE MHOKECTB, YUCIIOBbIE MHOXKECTBA Ha KOOPJMHATHON MPSIMOM, OTPE30K, HHTEpBAal,
APOMEJHCYMOK € BbIKOIOMOU MOYKOU, epaguueckoe npeocmasienue MHOMCECME Hd
KOOPOUHAMHOU NJIOCKOCMU.

VYTBepkaeHue (BbICKa3bIBaHUE), OTPUIIAHUE YTBEP)KJIEHUS, WCTUHHBIE M JIOKHBIE
YTBEP)KICHMsI, CIEACTBUE, YaCTHBIM ciy4dail oOwero yTBEp)KIEHMs, KOHTPIPHUMED,
JI0Ka3aTeNIbCTBO.

Yuciia v BbIPAKEHUA

Kopens N-ii cTenenu u ero cBolcTBa. [lonsamue npedena uuciogoi nocie008amenbHoOCmu.
Crenenp C JEHCTBUTENBHBIM IIOKa3aTeleM, CBONCTBA CTeleHU. JIeHCTBUS C KOpHAMH
HaTypaJbHOHN CTENEHU U3 YUCEIl, MOACOeCmBEHHbIE NPeoOPa306aAHUSA BbIPAICEHUU, BKIIOUAIOUUX
cmenexu U KOpHU.

Jlorapum uncna. JlecaTuunble U HaTypasibHbIe Jorapudmsl. Yucro e. Jlorapupmuueckue
ToxkaecTBa. JlelcTBus ¢ jorapudmMamMH 4YHCEN; npocmeuuiue npeoopaz08aHusi GblpaiceHull,
BKTIOUAIOWUX 102aAPUPMDL.

N300pakeHre Ha UUCIIOBOM MPSIMOH LENIBIX U PALlMOHAIBHBIX YMCEN, KOpHEH HaTypalbHOU
CTETNEeHU U3 YHUCEJ, JIOrapu(MOB UHCEN.

Tpuronomerpuueckass OKpYKHOCTb, paouannas mepa yzia. CHHYC, KOCUHYC, TaHTEHC,
Komamuzexc TMPON3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CJIEACTBUS U3
Hero. 3HadeHus TpuroHomerpudeckux Gpynkuuit ans yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270° (0,
% , % '3 %paz[). DopMmyIibl IPUBEACHUS, CIOKEHUS, (POPMYIIBI IBOMHOTO U MOJIOBUHHOTO YIJIa.
YpaBHeHus! M HEpABEHCTBA

YpaBHeHHs C oOxHOM nepemeHHOH. lIpocrelimue HppanuoOHAIbHBIE YPAaBHEHUS.
Jlorapu¢mudeckue 1 mokasaTenbHbIe ypaBHEeHHs Buaa loga (bx + ¢) =d, a ™ *¢ = d (rme d moxHO
NPEJCTaBUTh B BHUJIE CTENEHU C OCHOBAaHHEM & U PALMOHAIBHBIM MOKa3aTelIeM) U UX PELICHHUS.
TpuronomeTrpruyeckue ypaBHeHUs BUa sin X = &, COS X = @, tg X = a, riae a — TabinyHOoe 3HaUeHHe
COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKIIUHU, U UX PELICHHUS.

Hepasenctsa ¢ ogHo#t mepemennoii Buaa loga X < d, a* < d (rae d MOXHO mIpeaCTaBUThH B
BUJIC CTETICHU C OCHOBAHHEM ).

Hecnoorcnvie payuonanvhsie, nokazamenvhbie, 102apuhmudecKue, mpueoHoMempuyecKue
VDABHEeHUs, HEePA6eHCmea U Ux CUcmembvl, Hpocmeuuue uUppayuoHalbHvle YPAGHeHUs U
HepaseHcmaa.

Memoo unmepeanos. I paguueckue memoowi peuieHus: ypagHeHutl u HepageHcms.

Pewenue ypasnenuii u nepagencms, cooeparcawjux nepemeHHyIo noo 3HaKOM MOOYJI.

Ypasnenus, cucmemul ypasnenuil ¢ napamempom.

DOyHKIUHA



[Monstue ¢ynkuwu. Hymu QyHKIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HaubGonbiee u Haumenbliee 3HadeHuss QpyHkuuu. [lepuoguunocts QyHkumu. YETHOCTH U
HEUETHOCTD (PYHKITHIA.

CrenenHasi, MmokasareibHass U Jorapupmuueckre (yHKIUU; UX CBONCTBA U TpaduUKH.
Cnooicnvle pynryuu.

Tpuronomerpuueckue GyHKIHH Y = COS X, Y = Sin X, Y = tg X. @yuxyus y = ctg X. CBoiicTBa
U TpapuKd TPUTOHOMETPUYECKUX (QYHKUMUUA. ApPKKOCUHYC, apPKCUHYC, aPKMAH2eHC YUcid,
apkkomaneenc yucia. Obpammuvie mpuzoHomempuieckue QYHKYuU, ux céotucmea u epapuxu.

Ilpeobpazosanus epagpuxos hynxkyuii: cogueu 800.1b KOOPOUHAMHBIX OCel, PACMIICEHUe
u colcamue, CUMMempusi OMHOCUMENbHO KOOPOUHAMHbBIX Ocell U Hauana xoopounam. I paghuxu
83AUMHO 0OPAMHBIX DYHKYULL.

DJieMeHTbl MaTeMATHYeCKOr0 aHAIU3a

ITpousBonnas ¢ynknuu B Touke. KacarenpHas k rpaduky ¢pynkuuu. ['eomerpuueckuii u
bu3nvecKkuii CMBICT Tpou3BOAHOW. [IpomsBomHbie sneMeHTapHBIX GyHKIMHA. [Ipow3BogHas
CYMMBI, IPOU3BEACHUS, YACMHO20, IBYX () YHKITHA.

Bmopas npouzeoonas, eé ceomempuueckuil u puzuueckuti CMuiCIL.

[TonsiTrie 0 HeMpephIBHBIX (YHKIMAX. TOYKK 3KCTpeMyma (MakCHMymMa W MHHHMYMA).
HccnenoBanue seMeHTapHBIX (QYHKIUN HA TOYKU SKCTPEMyMa, HAXOXJACHHE HAaHOOJBIIEro U
HAMMEHBIIETO 3HAYCHUN (PYHKIIMH C TIOMOIIBIO MMPOU3BOAHON. [locmpoenue epaghuxos gpynukyui
€ noMowb10 nPou3eo0nbIX. llpumenenue npouzeoOHOU NpuU peuleHuy 3a0ay.

Ilepsoobpasnas. Ilepsoobpasnvie s1emenmaphuvlx ynxyui. Ilnowads KpugoauneuHou
mpaneyuu. @opmyna Hetomona—/letionuya. Onpedenénnviii unmezpai. Boiuucienue niowadeii
NIOCKUX (huzyp u 06vEM08 men 8paujetuusi ¢ NOMOWbIO UHMe2pad.

CraTucTHKa ¥ TeOpHUs BEPOATHOCTEMH, JIOTHKA H KOMOMHATOPHKA

YacTtoTa 1 BEpOSTHOCTH cOObITHA. JJocTOBEpHBIE, HEBO3MOXKHBIE U CITydaifHbIe COOBITHS.
Bbruncnenre BEpOSITHOCTEHl B OMNBITaX C PAaBHOBO3MOXKHBIMU SJIEMEHTAPHBIMU HCXOJAMH.
Pemienne 3agad ¢ nmpuMEeHEHHEM KOMOWHATOPHWKH. BepOsSTHOCTH CyMMBI JIByX HECOBMECTHBIX
coObITHil. [TpoTHBONOIOKHOE COOBITHE U €I0 BEPOSTHOCTD.

IIpasuno ymuooicenus eeposmuocmeti. Dopmyna nonnou eeposmuocmu. Pewenue 3a0au ¢
npumMeHeHueMm 0epesa 6epoamHoCmell.

Jluckpemnvwle cayuatinvie 8e1UtUHbL U UX PACHPEOENEHUS.

Mamemamuueckoe odcudanue, oucnepcus caydatnou geaudunvl. CpeoHee K6aopamuyHoe
OMKIOHEHUe.

Ilonsamue o Hopmanvhom pacnpedeneHuu. lIpumepsl cayuaiHbIX eaudUH, NOOYUHEHHBIX
HOPMANbHOMY 3aKOHY (NO2PeuHOCmb U3MEPEHULL, pOCH 4el08eKa).

IIpeocmasnenue o 3axone donvuiux yucen. Ponw 3axona 6onvuux uucen 6 Hayke, npupooe
u obwecmae.

Cosmecmuvie HabMOOEHUs 08YX CLYYAlHbIX eudut. [lonamue o kKoppenayuu.



TeMaTHuyeckoe NIAHMPOBaAHUE

10 kixace

3 yaca B Henemo, 102 gyaca

Ne HaumMeHnoBaHue pa3aenoB U TeM KonunuectBo yacos
n/m Bapuanr 1
1. Anrebpa 7-9 kiaccoB (IIOBTOPEHUE) 6
2. CreneHb ¢ JEHCTBUTENBHBIM [10KA3aTEIEM 11
3. Crenennas QpyHKus 13
4. [ToxazaTenbHast GyHKIHSA 10
5. Jlorapudmuueckas QyHKIUSA 15
6. Tpuronomerpuyeckue GopMyIbl 21
7. TpuronomeTpuyeckue ypaBHEHHS 17
8. [ToBTOpEHME 9
102
11 knace
3 yaca B Henemo, 102 gyaca
Ne HammeHoBaHMe pa3iesoB U TeM KomnuectBo | KonmnuectBo
n/n 4acoB 4acoB
Bapuanr 1 Bapwuanrt 2
1. Tpuronomerpuueckue GyHKIUU 19 10
2. [TponsBogHas U €€ reOMETPUUECKUN CMBICT 18 18
3. [Ipumenenue mpouM3BONHOM K  HccienoBaHuio | 13 14
byHKIMIA
4, [TepBooOpazHas 1 UHTETpa 10 13
5. KomOunaTtopuka 9 7
6. DNEMEHTHI TEOPUH BEPOSITHOCTEMN 7 10
7. [ToBTOpeHne Kypca aiareOpbl MU MaTeMaTH4ecKoro | / 4
aHajmn3a
8. HToroBoe moBTOpeHNUE 20 26
102 102




