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1 pasgen
Ilnanupyembie pe3y/ibTaTbl 0CBOEHHUSI YUeOHOT0 MaTepuaJjia

Jaunas padouas nporpamma «Anredpa» mias 10 Kaacca cocTaB/IeHA Ha OCHOBE
aBTOPCKOM mporpamMmbl: MaTtemaTuka: nmporpammsl : 5—11 kiaccer / [A.I. Mep3nsk, B.b.
[Momonckuit, M.C. Sxup u ap.]. — M. : Benrana-I'pad, 2017. — 152 c.

YueOnuk: Maremaruka. AJiredpa M Hayajla MAaTeMATH4eCKOro aHajau3a. ba3oBblil
ypoBenb: 11 kmacc: yueOuux/ A.I. Mep3msk, [I.A. Homuposckuii, B.b.ITononckuit, u ap. - M.:
Benrana-I'pad, 2020. — 368 c.

KosmuecTBo yueOHBIX YacoB B rog — 136 u.
1.1. IIpeaqmerHbie pe3yabTaThI

B pesynbrare u3yueHus ydeOHOro mnpenmera «Ancedpa u Havana mamemamuiecKozo
aHanu3ay Ha ypoBHE CPEAHEro 00I1ero oopa3zoBaHus:

ba3oewtit yposensv «Ilpobnemno-ghynkyuonanvhoie pe3yiomamaly

esn ocBOCHUS mMpeaMeTa:

BbINyCKHMK HAYYMTCH: JUISI KCIIOJIB30BAaHUS B IOBCEAHEBHOW >KM3HM U oOecreueHus
BO3MO)KHOCTH YCHEIIHOTO MPOJODKEHHMsI 00pa30BaHMsl MO CHELUAIbHOCTSM, HE CBSI3aHHBIM C
IIPUKJIAIHBIM MCIOJIb30BaHUEM MATEMAaTUKH

BbINYCKHMK  NOJAYYUT BO3MOKHOCTb  HAYYHWTBCHA: I Pa3BUTHS  MBIIIICHMS,
WCTIOJIb30BaHMs B TTOBCEAHEBHOM JKM3HU U 00ECTIEYCHHST BO3ZMOXKHOCTH YCHEITHOTO MPOIOJIKEHUS
00pa3oBaHMs 110 CHELMATIBHOCTSM, HE CBS3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM MATEMATUKU

DJIeMeHThbI TEOPHH MHOKECTB U MaTeMaTH4eCKOM JIOTUKH:

BhBINYCKHMK HAYYUTCH:

e omnepupoBaTb Ha 0a30BOM YpOBHE MOHSTHUSIMHU: KOHEYHOE MHOXECTBO, JJIEMEHT
MHOXECTBA, MOJIMHOXECTBO, MEpecedeHne U OOBbeANHEHHE MHOXECTB, YHCIOBbIE MHOXECTBAa Ha
KOOpPAMHATHOW IIPSIMOM, OTPE30K, MHTEPBAI;

e  ONepHpoBaTh Ha 6A30BOM YPOBHE MOHATHSIMHU: YTBEP)KJICHHUE, OTPHUILIAHUE YTBEPKICHUS,
VCTUHHBIE U JIOKHBIE YTBEPXKACHUS, IPUUMHA, CIECTBHE, YACTHBINA CcIydail O0IIEero yTBepKaeHus,
KOHTPIIPUMED;

®  HaXOAMTh NepecedyeHue U 00beAUHEHHUE IByX MHOXKECTB, IPEACTABICHHBIX IpaduuecKu
Ha 4YKCIIOBOM MNPAMOW; CTPOUTH HAa YHUCIOBOM MPSAMOW IOIAMHOXKECTBO YUCIOBOIO MHOXKECTBA,
3a/IaHHOE MTPOCTENIINMU YCIOBUSIMU;

®  pacro3HaBaTh JIOKHBIE YTBEP)KICHMS, OLIMOKM B PACCY)KICHHMSIX, B TOM YHCIE C
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noBcenHeBHON XU3HM M NPHU U3YyYEHUU JPYIUX IPEIMETOB: HCIOIb30BaTh YUCIOBBIC
MHO>KECTBA HAa KOOPAMHATHOM IIPSAMOM Ui OIIUCAHUS PEAIIBHBIX IPOLECCOB U ABJICHUN; IPOBOIUTH
JIOTUYECKHUE PACCYKICHHS B CUTYallUAX TOBCEAHEBHOM )KU3HU.

BoINyCKHHUK OJYYUT BO3MOKHOCTh HAYYUTHCH:

®  ONEpUpOBaTh MOHATUSAMU: KOHEUHOE MHOXECTBO, JIEMEHT MHOXKECTBA, ITOJAMHOKECTBO,
nepeceyeHue U OOBEIMHEHHWE MHOXKECTB, YHCIOBBbIE MHOXKECTBA Ha KOOPJAMHATHOM MpPSMOM,
OTPE30K, HHTEpBal, IMOJYWHTEpPBAJI, MPOMEXKYTOK C BBIKOJOTOW TOYKOM, rpadudeckoe
MIPEACTABIICHNE MHOXKECTB Ha KOOPAUHATHOMN IJIOCKOCTH;

e  OIEpUPOBaTh IOHATHUAMM: YTBEPKICHHE, OTPHULAHUE YTBEPXKICHHS, HCTUHHBIE U
JIO)KHBIE YTBEP)KICHHUS, TMPHUYMHA, CIIEACTBUE, YAaCTHBIH ciy4daid oOOIIEro yTBep>KIEHHUS,
KOHTPIIPUMED;

®  IIPOBEPATH NIPUHAUICKHOCTD DJIEMEHTA MHOKECTBY;

®  HaXOAWTh INEpecedeHHe H— OObEAMHEHHE MHOXXECTB, B TOM YHCJIE MPEACTaBIECHHBIX
rpagMuecKd Ha YUCIOBOM MPSAMONW M HAa KOOPAMHATHOM IIOCKOCTH; IPOBOJUTH JOKA3aTelIbHbIE
paccyXaeHus A1 000CHOBAaHUS HICTUHHOCTH YTBEPKICHUH.




B noeceonegnoii scusnu u npu uzyuenuu Opy2ux npeomemos:

®  HCMOJIb30BaTh YMCJIOBBIE MHOKECTBA Ha KOOPJIMHATHOW MPSIMOM M Ha KOOPAMHATHOMN
MIJIOCKOCTH JIJIsl OMTMCAHUs PEaIbHBIX MPOLIECCOB U SIBICHHUIA;

®  [IPOBOAMTH JIOKA3aTEJIbHBIE PACCYXKICHUS B CHUTyalUsX IOBCEIHEBHOM MXU3HH, IPHU
pelIeHny 3a/1a4 U3 Apyrux npeaIMeToB.

Yucaa 1 BbIpaskeHust

BhIyCKHMK HAY4YUTCH:

e omepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATHUSMH: IIEJIO€ YHUCIO, IEIMMOCTh YHUCEI,
OOBIKHOBEHHASI APOOB, TecATUYHAS APOOb, pallMOHAILHOE YHCIIO, MPUOIMKEHHOE 3HAYCHUE YHCTIa,
4acTh, JOJIs, OTHOILIECHHE, MPOLEHT, MOBBIIICHUE W IOHMWKEHUE HA 3aJaHHOE YHUCIIO IMPOLEHTOB,
Macirao;

e omnepupoBarh Ha 0A30BOM ypOBHE MOHSATHUSMU: JIOTApU(PM UYUCIIa, TPUTOHOMETpUYECKAs
OKPYXHOCTb, IpaJlyCHasi Mepa yIiia, BEJIMYHMHA yIVIa, 3aJaHHOIO TOYKOM Ha TPUTOHOMETPUUYECKON
OKPYXHOCTH, CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHTE€HC yIJIOB, UMEIOIIUX MTPOU3BOJIBHYIO BEJIMYUHY;

®  BBINOJHATH apu(PMeTUYECKre ACUCTBUS C LEIBIMU U PalliOHATIBLHBIMU YHCIIAMU;

®  BBIIOJIHATH HECIOXKHBIE MPeoOpa30BaHMsI YHUCIOBBIX BBIPAXKECHHM, COIAEPIKAIINX
CTETEeHU YHCell, IN00 KOPHU U3 YHCe, TMOO0 JorapudMbl YUCET;

® CpaBHUBATh pAalMOHAIBHBIE YHCIA MEXIYy CO0O0#;  OIlEHWBaTh W— CpaBHUBATH C
palMOHAIbHBIMM YHCIIAMHM 3HAYEHHS LEJbIX CTEIEHEW 4YMcell, KOpPHEH HAaTypajbHON CTENEHU W3
qHCell, JIOTapU(MOB YUCEN B MPOCTHIX CIydasx;

e u300pakaTb TOYKAMH Ha YHUCJIOBOM MpsAMOM Ledble M paluoOHalIbHbIE YHCTA;
M300paxkaTh TOYKAMH Ha YUCIOBOM MPSMOIL 1Ieible CTEICHH YMCel, KOPHU HaTypajibHOW CTENEHH U3
qHCell, JIOTApU(PMBI YHCEIT B TPOCTHIX CITyYasiX;

®  BBINOJHATH HECIOXKHBIE MPeoOpa3oBaHUsl LENbIX U JPOOHOPAIIMOHATBHBIX OyKBEHHBIX
BBIPAXKEHUI;

e  BBEIpaXKaTh B MIPOCTEHUIINX CIy4yasx U3 PaBEHCTBA OJIHY MIEPEMEHHYIO Uepes3 JIpyTrue;

®  BBUKCIATH B TPOCTHIX CIydYasX 3HAYCHUS UYHUCIOBBIX W OyKBEHHBIX BBIPAKCHHH,
OCYIIECTBIISI HEOOXOTUMbIE TTOJICTAHOBKH M MPEOOPa30BaHUS;

®  U300pakaTh CXeMAaTUYECKH YTOJI, BETMYMHA KOTOPOTO BHIPAKEHA B Ipaycax;

e  OIICHUBATh 3HAKH CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B noeceoneenoit scusnu u npu uzyuenuu Opy2ux yueoHvlx npeomenos:

®  BBINOJHATH BHIYUCIICHUS MPU PELICHUH 3a/]1a4 TPAaKTUYECKOTO XapakTepa;

®  BBIONHATH TMPAKTUYECKHUE pacueThl C HCIOJBb30BAHUEM TpPU HEOOXOAUMOCTHU
CIPaBOYHBIX MAaTEPHUAJIOB U BBIYMCIUTEIbHBIX YCTPOUCTB;

®  COOTHOCHUTH peajbHbIC BEJIMUUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIEr0 MUPA C UX
KOHKPETHBIMH YHUCIIOBBIMHU 3HAYCHUSIMU;

®  CMOJIb30BaTh METOABl OKPYIVICHHUS, NPHOMMKEHHUS W TPUKUIKKA TPH PEIIeHUU
MPAKTUYECKUX 3a7a4 TTOBCETHEBHOM JKU3HHU.

BhINyCKHHMK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

e  CBOOOJHO OMEPHPOBATH MOHSTUSIMHU: IEI0€ YUCIO, NETUMOCTh YHCel, OOBIKHOBEHHAs
Ipo0b, AecaTUYHas ApoOb, parMoOHAIBHOE YUCIIO0, MPUOIMKEHHOE 3HAUEHUE YHCIA, 9acTh, JIOJIA,
OTHOIIIEHUE, MPOIICHT, TOBBIIIICHUE U TTOHKEHHE Ha 3aJaHHOE YHCIIO MPOIIEHTOB, MACIITA0;

®  TIPUBOIUTH MIPUMEPHI YUCEI C 3aIaHHBIMUA CBOMCTBAMH JICTTUMOCTH;

e  ONepUpoOBaTh MOHATHSAMH: JOorapudM dYHCIIa, TPUTOHOMETPHUUECKAS OKPYKHOCTH,
paauaHHas M TpaaycHas Mepa yriia, BEeIHMYMHA yINIa, 33JJaHHOTO TOYKON Ha TPUTOHOMETPHUUYECKOM
OKPYXHOCTH, CUHYC, KOCUHYC, TAHT€HC M KOTAHT€HC YIJIOB, UMEIOIIUX MPOU3BOIBHYIO BEIUYUHY,
quclia € U T;

®  BBINOJHATH apu(METHUYECKUE [EHCTBHUS, codeTas YCTHbIE U IMHCHMEHHBIE TPHEMBI,
MIPUMEHSISI IPU HEOOXOAUMOCTH BBIYUCIUTEIBHBIE YCTPOHUCTBA;

® HAXOIWTh 3HAYEHHsI KOPHSA HATypajJbHOM CTENEHW, CTENEHW C palruOHAIbHBIM
roKaszaresnieM, Jjoraprugma, UCIob3ysl IPU HEOOXOAUMOCTH BBIYUCIUTENbHBIE YCTPONUCTBA;




®  TI0JIb30BAThCS OLIEHKON M MPUKUAKON MPU MPAKTUUECKUX pacyeTax;

® MPOBOAWTH IO H3BECTHHIM (opMynaM U mpaBwiaMm MnpeoOpa3oBaHusi OyKBEHHBIX
BBIPXKCHH, BKJIIOYAIOIINX CTEMIEHH, KOPHU, JOTapu(PMbl U TPUTOHOMETPUUECKHE PYHKIINU;

®  HAXOAWThH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHHUU, OCYIIECTBIISAS HEOOXOTUMBIE
IIOJICTAHOBKY U NpeoOpa3oBaHusl;

e 1300pa)kaThb CXEMAaTHYECKU Yroji, BEIMYMHAa KOTOPOrO BBIpakeHa B Tpagycax WU
paauaHax;

® UCNONB30BaTh MPH pEIICHUH 3a/4ad TaOJIMyHbIe 3HAYCHHS TPUTOHOMETPHUYECKUX
(byHKUIUH YIIIOB,;

®  BBINOJHATH IEPEBO/I BEIMUMHBI YIJIa U3 PaJUaHHON MephI B IPayCHYIO U 00OpaTHO.

B noeceonegnon scusnu u npu uszydeHuu Opycux y4eOHvIX NpeomMemos: BBINOIHSITH
JEHCTBUS C YMCIOBBIMU JAHHBIMHM IIPU PEIICHUHU 3a7ad IMPAKTUUYECKOIO XapakTepa U 3ajad U3
pa3IMyYHbIX oOOJlacTell 3HAHMN, MCIONB3YS MPU HEOOXOOUMOCTH CIPABOYHBIE MaTepuaibl H
BBIUHCIIUTENbHbBIE YCTPOMCTBA; OLICHUBaTh, CpPaBHUBaTb M UCHOJIb30BaTh IPU PELICHUU
MPAaKTUYECKUX 3a/a4 YHUCJIOBBIE 3HAYEHUs pEalbHBIX BEJIUYMH, KOHKPETHBIE YHCIIOBBIC
XapaKTEePUCTUKU 0OBEKTOB OKPYXKAIOIIEro Mupa.

YpaBHeHUsI M HEPABEHCTBA

BhINyCKHMK HAYYUTCS:

®  pellaTh JIMHEIHbIE YPABHEHUS U HEPABEHCTBA, KBA/IpAaTHBIE YPABHEHUS;

e  pemrarhk JiorapupmMudeckue ypaBHeHus Buaa logy(bx + ¢)=d u mpocreiimue HepaBeHCTBA
Buja logy X < d;

e  pelaTh MOKa3aTejbHbIE YPaBHEHUS, BUJIA a™"°= d (rme d MOXHO TpeACTaBUTH B BUJE
CTEIEeHU C OCHOBaHHEM a) U IIpOoCTeiilye HepaBeHcTBa Buaa a « < d (rae d MOKHO HpEICTaBUTh B
BH/JIC CTENIEHU C OCHOBAaHUEM a);.

® [PUBOJUTH HECKOJIBKO TNPUMEPOB KOPHEH MPOCTEHIIEr0o TPUTOHOMETPUYECKOTO
ypaBHEHHUs BHJA: SinX = a, CosX = a, tgx = a, ctgx = a, rme a — TabIu4YHOe 3Ha4YCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON (DYHKITUH.

B noeceoneenoii ycusnu u npu uszyuenuu Opy2ux npeomemos: COCTABIATb U pEIIaThb—
YpaBHEHHUS U CUCTEMbI YPAaBHEHUH MPU PELICHUH HECTOXKHBIX MPAKTUYECKUX 3a/1a4.

BhINYCKHHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

e pemiath palMOHANbHBIE, TIOKa3arelbHble M JIOrapu(MUYECKHE YpaBHEHHUS U
HEPaBEHCTBA, MMPOCTEUIINE UPPALMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPaBHEHHUS, HEPABEHCTBA U
UX CUCTEMBI,

®  CINOJIb30BAaTh METO/ABl DPELIEHUS ypaBHEHUM: NpPHUBEIEHUE K BHJY «IIPOU3BEICHUE
PaBHO HYJIIO» UJIN «4acCTHOE PABHO HYIIO», 3aMEHA IEPEMEHHBIX;

®  JCHOJIb30BAaTh METOJl MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;

®  HCMONB30BaTh TpadUUecKUil METOA [UIsl MPUOIMKEHHOTO pEIIeHHUS YpaBHEHUU U
HEPABEHCTB;

e 1300paXkaTb Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOKECTBO PEIICHUN MPOCTEHIINX
TPUTOHOMETPUUECKHUX YpaBHEHUHN 1 HEPABEHCTB;

®  BBINOJHATH OTOOP KOpPHEW ypaBHEHHH WJIM pElIeHUH HEPAaBEHCTB B COOTBETCTBHUHU C
JOTIOJTHUTENBHBIMU YCIIOBUSIMU U OTPAaHUYCHUSIMHU.

B noeceoneenoii ryncusznu u npu uszyyeHuu Opy2ux y4eOHvlX npeomemog: COCTABIATh U
peliaTh ypaBHEHUS, CHCTEMbl YpaBHEHUI M HEpaBEHCTBA NpPU PEIICHUU 3aJad JAPYruX y4eOHBIX
MpPEeIMETOB;  MCMOJb30BaTh YpPaBHEHUS M HEPABEHCTBA JJs IOCTPOECHMUSI W HCCIEI0BaHUS
MPOCTEHIINX MaTeMaTUuYeCKUX MOJEJEeH peanbHbIX CUTyallMd WM NPUKIAJHBIX 3a7ad; YMETb
MHTEPIPETUPOBATh MOJYyYEHHBIA MPU PEIIEHUN ypaBHEHUS, HEPABEHCTBA WJIM CHUCTEMbI PE3yJbTar,
OLIEHUBATh €ro IMPaBAoNoa00ue B KOHTEKCTE 3a/JlaHHOM peaJbHON CUTyallud WM MPHUKIATHOM
3aJ1a4uu.

DOyHKIUHA

BbIyCKHUK HAY4YUTCH:




e omepupoBaTh Ha 0a30BOM YpOBHE IOHATUSAMH: 3aBHCUMOCTb BEJIWYHMH, (QYHKIHS,
apryMeHT ¥ 3HaueHue (YHKIUHU, 00JIaCTh OMpENeIeHNs U MHOXKECTBO 3HAYCHU (PyHKIHH, Tpaduk
3aBUCUMOCTH, TpapuK QYHKUIMHU, HYTH QYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE Ha
YHUCJIOBOM IPOMEXYTKE, YObIBAHME HA 4YHCIOBOM IIPOMEXYTKE, HauOoibllee M HauMEHbIee
3HaueHue (PyHKIIMU Ha YHCIIOBOM MIPOMEXKYTKE, epuoAnYecKast (PyHKIHS, IEpUO;

e omepupoBaTb Ha  0a30BOM  YpPOBHE  IOHATUSAMHU: IpsMas M oOpaTHas
IIPONOPLIMOHAILHOCTD JIMHENHAs!, KBaJpaTUyHas, Jorapudmuyeckas M INokas3areibHass (yHKLUH,
TPUTOHOMETPUYECKUE (PYHKIINH;

e pacno3HaBaTh  rpadUKM  3JIEMEHTapHbIX  QyHKOMH: OpsMoil u  oOparTHOM
MIPOTOPIIMOHATBPHOCTH, JIMHEWHOH, KBaIpaTHYHOH, JIOTapU(PMUYECKON U TMOKa3aTeIbHOW (PyHKIIHHA,
TPUTOHOMETPUYECKUX (YHKIIUH;

® COOTHOCUTh  IpadUKM  SJIEMEHTapHbIX  (yHKUMHA: mpsIMOH M 0oOpaTHOM
MIPOTIOPIIMOHATBHOCTH , TUHEHHOM, KBaJIPAaTUIHOM, JIOTapU(PMHUIECKON M TTOKa3aTeIbHOU (YHKITUH,
TPUTOHOMETPUYECKUX (QYHKIUH ¢ (hopMyliaMu, KOTOPBIMU OHH 33/1aHBI;

®  HAXOAMTh MO rpaduKy NPUOIMKEHHO 3HAYEHUS QYHKLMH B 3aJJaHHBIX TOUKAX;

e ompenenarb 1o rpaguky cBoHCTBa (GyHKIMH (HYJIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HAauOOJIbIINE U HAUMEHBIINE 3HAUSHUS U T.I1.);

®  CTPOWTH 3CKM3 TpaduKa QYHKIHH, YIOBICTBOPSIONICH PUBEIEHHOMY Ha0Opy YCIOBUN
(mpoMeXyTKM Bo3pacTaHuss / YObIBaHMSA, 3Ha4eHHWE (QYHKIMM B 3aJaHHOH TOYKE, TOYKH
AKCTPEMYMOB U T.].).

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomemos: ONpenessaTh 1o rpadpuxkam
CBOICTBA pEAJbHBIX TMPOIECCOB M 3aBUCUMOCTEH (HAMOOJBIINE ¥ HAWMEHbBIIME 3HAYCHUS,
IPOMEXYTKA  BO3pacTaHuss M yObIBaHUS, IPOMEXKYTKM  3HAKONOCTOSHCTBA W T.IL);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOM CUTyallun

BbINYCKHUK N0J1YVYHT BO3MOKHOCTh HAYYHUTHCSH:

e  ONEpHpPOBATh MOHATHAMM: 3aBUCHUMOCTb BEJIMYMH, (DYHKLHS, apryMEHT M 3HaYeHHE
(GyHKIMH, 00JIaCTh ONPEENIEHUSI 1 MHOXECTBO 3HauUeHUl (QpyHKIUY, rpaduK 3aBUCUMOCTH, Ipaduk
GbyHKUMU, HyMM (YHKIMM, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, BO3pAacTaHHME HA YHCIOBOM
MPOMEXKYTKE, YObIBAaHME Ha YHCIOBOM IIPOMEXKYTKE, HauOoJblllee KW HaUMEHbIlEeEe 3HauYCHUE
(GYHKIMU Ha YHUCIOBOM MPOMEXYTKE, Mepuoauueckas (QyHKIUs, NEepUoA, YeTHas U HedeTHas
byHKIIUY;

e  ONEpHpOBaTh MOHATHSAMU: TMpsiMas W oOpaTHas NPONOPLUOHAIBHOCTb, JHHEHHas,
KBaJ[paTUyHasi, JorapupmMuyeckas 1 nokasareyibHas QyHKIUH, TPUTOHOMETpUYECKHE (PYHKIINY;

e  OmpeneNsaTh 3HaYCHHE (QYHKUUU MO 3HAUYEHUIO apryMEHTa IMpH Pa3MyHbIX CIOCcOo0ax
3a/1aHusl QYHKINY;

®  CTpOMUTH TpaQUKH M3YyYEHHBIX (YHKIUH; OMUCHIBaTh MO rpaduKy H— B MPOCTEUIIMX
ciyyasix 1o Qopmysie TMOBeIeHHe U CBOWcTBAa (YHKIUH, HaXoAuTh MO Trpaduky QyHKIUH
HauOOoIbIINE U HAUMEHBIINE 3HAYCHMUS;

®  CTPOMTH 3CKU3 Tpaduka QyHKIHH, YIOBIECTBOPAIOLIEH MPUBEIEHHOMY HabOpy yCIOBUN
(MpoMeXyTKH BO3pacTaHus/yObIBaHUs, 3HaUeHUE QYHKIIMH B 33JJaHHON TOYKE, TOUKU IKCTPEMYMOB,
ACHMIITOTHI, HYJAH (PYHKIIMHU U T.11.);

e  pemiath ypaBHEHUS, MPOCTEHIINe CUCTEMbl YpPaBHEHUH, UCIONb3Ysl CBOWCTBAa (DYHKIUI
U UX rpaduKoB.

B noeceonegnoil scuznu u npu uzyuenuu Opy2ux yueOHwvlX npeomemog: ONPENEIATh 110
rpadUKaM M HCIOJIBb30BaTh Ui PEIICHUs MPUKIAJAHBIX 337a4 CBOMCTBA pEaJIbHBIX INPOILIECCOB U
3aBUCHUMOCTEl (HamOoNblIMe M HaWUMEHBIINE 3HAYCHMS, NMPOMEKYTKH BO3pACTaHUS U YOBIBaHUS
(GYHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, ACHUMIMTOTHI, MEPUOI W T.OI.); HHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE KOHKPETHOM IpPAaKTUYECKOM CHUTyallud;  ONpeneisiaTh Mo rpadukam
MpOCTENIINE XapaKTEPUCTUKU TMEPUOJUUYECKUX IPOIECCOB B OHOJIOTHH, SKOHOMHKE, MY3BIKE,
pasgvoCBA3M U Jp. (aMILUIUTYA, IEPUOI U T.I1.).

DJIeMEHThI MATEeMATHYeCKOI0 AHAIN3A




BbINyCKHUK HAYYUTCH:

e OmepupoBaTh Ha 0a30BOM YypPOBHE IOHATUSAMH: NPOM3BOAHAs (YHKLIUU B TOUKE,
KacarenbHas K rpaduky (yHKUIUH, MPOU3BONHAS (YHKIUH; ONPEIENATh 3HAYCHHE MPOU3BOJHOMN
(GYHKLMY B TOYKE 110 U300pakeHHIO KacaTeJIbHON K IrpaduKy, IPOBEAECHHON B 3TOH TOUKE;

e pemarb HECIOXKHBIE 3a7a4yd Ha NPUMEHEHHE CBA3M MEXIY MNPOMEXYTKaAMHU
MOHOTOHHOCTH M TOYKaMHM OKCTpeMyMa (YHKIHMH, C OJHOM CTOPOHBI, U MPOMEKYTKaMHU
3HAKOIIOCTOSIHCTBA U HYJISIMU IIPOU3BOAHOM 3TOH (PYHKIMM — C JPYyTrOM.

B noeceonesnoii sycusznu u npu uzyueHuu Opyzux npeomemos: NONb3ysACh Ipaduxamu,
CpaBHUBAaTh CKOPOCTH BO3pacTaHus (pOCTa, IMOBBILICHUS, YBEIMYEHHMs M T.II.) WIH CKOPOCTH
yObIBaHUsl (MAZCHUs, CHIKCHHS, YMEHBIICHHS W T.OI.) BEIUYMH B pEAIbHBIX MPOIECCaX;
COOTHOCHUTbH TpapMKH peajbHbIX MPOLIECCOB U 3aBUCUMOCTEH C UX ONUCAHMSIMH, BKIIOYAIOLIUMHU
XapaKTEPUCTUKUA CKOPOCTH U3MEHEHHsI (OBICTPBIN POCT, MJIaBHOE MOHMKEHUE U T.I1.); MCIOJIb30BaTh
rpadMKy peasbHbIX IPOLECCOB JJsl PEIIEHHs] HECIOXKHBIX IMPUKJIAIAHBIX 33/Ja4, B TOM 4YHCIIE
ompezenss no rpaduky CKOpocThb X0/a Iporecca.

BbINYCKHUK N0JYYHUT BO3MOKHOCTh HAYYUThCH:

®  ONEpPHPOBATH MOHATHUSAMH: NMPOU3BOMHAS (DYHKIMH B TOYKE, KacarelbHas K rpaduky
(byHKIMH, TPOU3BOIHAS (DYHKIINU;

®  BBIUUCIIATH IPOU3BOIHYIO OJHOUWIEHA, MHOTOWIEHA, KBaJPaTHOTO KOPHS, IPOU3BOIHYIO
CYMMBI (PyHKITUH;

®  BBHIUUCIITH TPOM3BOAHBIC DJIEMEHTAPHBIX (YHKIUH M WX KOMOWHAIMHA, HCIIONB3Ys
CIIpAaBOYHBIE MaTEPHAIIBI;

e jyccienoBaTh B MNPOCTEHIIMX ciaydasxX (QYHKOUM HAa MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIINE U HAUMEHbIINE 3HAYEHUS! (PYHKIUH, CTPOUTh Irpad)MKd MHOTOWIEHOB U MPOCTEUIINX
panroHaNbHBIX (PYHKIMN C HCIIOJIB30BAHUEM alliapara MaTeMaTHIeCKOro aHau3a.

B noeceonesnoint scuznu u npu usyyenuu Opyeux yueOHvIX NPEOMemog:  PeliaTh
MIPUKIIAIHBIC 32/1a9U U3 OMOJIOTHUH, PU3UKU, XUMHIH, SKOHOMUKHU U APYTHX NPEAMETOB, CBS3aHHBIC C
HCCIIEIOBAHUEM XaPaKTEPUCTUK pealIbHBIX MPOLIECCOB, HAXOXKACHUEM HauOOJbIINX U HAUMEHBILINX
3HAUYEHMH, CKOPOCTH U YCKOPEHHS U T.II.; UHTEPIPETUPOBATH— MOTYYCHHBIC PE3YIBTATHI.

CraTucTuKa ¥ TeOpHsl BepOSITHOCTEIH, JTIOTMKa U KOMOMHATOPUKA

BbINyCKHUK HAYYUTCS:

e omnepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMM OIMCATEIbHBIMU XapaKTEePUCTHKAMU
YHCI0BOro Habopa: cpeiHee apupMeTHdeckoe, MeinaHa, HauboIblee 1 HAaUMEHbIIIee 3HaUeHUS;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMH: YacTOTa M BEPOSTHOCTH COOBITHS,
CITy4aiftHBII BHIOOD, OTIBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHSIMU;

®  BBIUUCIIATH BEPOSATHOCTU COOBITHI HAa OCHOBE MOACYETA YHCIIA UCXO/I0B.

B noeceonesnoit scusnu u npu uzyuenuu opy2ux npeomemos: OICHUBATH U CPAaBHUBATh B
MIPOCTHIX CITydasiX BEPOSATHOCTU COOBITHI B peaNbHOM )KU3HU; YWTaTh, COTIOCTABIISATh, CPABHUBATH,
MHTEPIPETHPOBATh B IMPOCTBHIX CIyyasX peaybHble JaHHbIC, MpEICTaBIEHHbIE B BHJE TaOMIHI,
auarpamm, rpadukos.

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCH:

® UMETh MpPEICTaBICHHE O JWCKPETHBIX W HENPEPHIBHBIX CIYYalHBIX BEIWYHHAX H
pacripesieieHusIX, 0 He3aBUCHMOCTH CITy9aifHBIX BEJIMUWH;

® UMeTh IPEACTAaBICHHE O MAaTeMaTHYEeCKOM OXUIAHWM W JUCHEPCHM CIIy4YaiHbIX
BEJINYVH;

® UMeTh NPEACTAaBICHHE O HOPMAJIBHOM paclpelesieHud U IpUMepax HOPMAJIbHO
pacripeqieieHHbIX CTy4aifHbIX BEJTUYUH;

® T[IOHMMaTh CYTh 3aKOHa OOJBIIMX YHCET W BBIOOPOYHOTO METOMA H3MEPEHHS
BEPOSITHOCTEW;

®  UMETh IPeJCTaBIeHNE 00 YCIOBHON BEPOSATHOCTHU U O TMOJHOM BEPOSITHOCTH, IPUMEHSTh
UX B PELICHUH 3a7a4;




® UMETh NPEICTABIECHUE O BAKHBIX YACTHBIX BHJAX PACIPENEICHUM U NMPUMEHSTHh UX B
pellleHnr 3a]ad; MMEThb IMPEICTaBICHHE O— KOPPEJSIUU CIy4yalHBIX BEJIWYUH, O JIMHEHHOM
perpeccum.

B noeceonegnoi scuznu u npu usyueHuu Opy2ux npeomemog: BBIYNCIATH WU OLIEHUBATh
BEPOSITHOCTH COOBITUH B PEaNbHOM KU3HU; BBIOMPATh MOAXOASAIINE METOIblI MPEACTABICHUS U
00pabOTKM JaHHBIX; YMETh pPelIaTh HECIOKHBIC 33/1a4i Ha MPUMEHEHUE 3aKOHA OOJIBIIUX YUCEI B
COLIMOJIOTUH, CTPaxOBaHUU, 3/ApaBOOXpaHEHHH, oOecreueHnn Oe30MacHOCTH HaceJIeHUs B
Ype3BbIYANHBIX CUTYaLMSIX.

TexcToBbIE 32024

BoinyCKHMK HAYYMTCH:

®  pelIaTh HECJIOKHbIE TEKCTOBBIC 33]]a4U Pa3HbIX TUIIOB;

®  aHAJNU3UPOBATH YCJIOBUE 33/a4M, MPU HEOOXOAUMOCTH CTPOUTH MJISi €€ pelIeHUs
MaTeMaTH4eCKYyI0 MOJIENb;

® T[IOHMMAaTh M WCIIOJIb30BATh JUIA PEIICHUS 3aJaddl WH(GOPMAIHUIO, MPEICTABICHHYIO B
BU/JIE TEKCTOBOM U CUMBOJILHOM 3alKCH, CXeM, TaONuIl, AUarpaMM, rpaukoB, PUCYHKOB;

e  JIeHCTBOBATH IO AJITOPUTMY, COAEPKAILIEMYCS B YCIOBUHU 3a/1auu;

®  CIIOJIb30BATh JIOTUYECKUE PACCYKACHUS IPU PELICHUH 3a/1auu;

e paborarb ¢ W30OBITOYHBIMH YCIOBHSIMH, BBIOMpas W3 Bcel HWHQOpPMAIUH, TaHHBIC,
HEOOXOIMMBIE JIJISl pEIICHUS 3a/1a9H;

®  OCYIIECTBIATh HECIOXKHBI Tepedop BO3MOXKHBIX pELICHUH, BBIOMpas W3 HHUX
ONTHUMAJIBHOE MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM B YCIIOBUHY;

®  AHAJIU3MPOBATH M HHTEPIPETHPOBATh IOJYyYEHHBIE PEUICHUS] B KOHTEKCTE YCJIOBMS
3aJ1auu, BBIOMPATh PELICHUS], HE IPOTUBOPEUALIUE KOHTEKCTY;

e pemarh 33Ja4d HA pacdyeT CTOMMOCTHU MOKYIOK, YCIYI, MOE3I0K M T.II.; pelarb
HECIIOKHBIC 3aJ]a4M, CBS3aHHBIC C JOJEBBIM y4YacTHEM BO BIAJCHUU (UPMOM, MPEINPUITHEM,
HEABM)KHUMOCTBIO;

e  pemiarh 3aJlauu Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKUJOK, KOMUCCHH) M Ha BBIYUCIIEHUE
CJIO’KHBIX ITPOLIEHTOB B Pa3JIMUHBIX CX€MaX BKJIaJIOB, KPEAUTOB U UIIOTEK;

e  pemlarh NPaKTUYECKUE 33/1a41, TPEOYIOIIe CI0Ib30BaHUS OTPULIATEIbHBIX YHCEIL:

e  Ha ompejereHHE TEMIIEPaTypbl, HAa ONpeAeTeHHE MOJI0KEHUsI Ha BpeMEHHOH ocu (10
Halled 3pbl M 10Cle), Ha JIBUKEHHE JIEHEXHBIX CpEACTB (MPHUXO/A/pacxol), Ha OmNpeAeeHue
[JTyOMHBI/BBICOTHI U T.I1.;

®  UCMONb30BaTh MOHATHE MaciTaba JUis HAXOXAECHUS PACCTOSHUM M JUIMH Ha KapTax,
IUTaHAX MECTHOCTH, TUIaHaX MOMEIEHUH, BEIKpOMKax, Mpu padoTe Ha KOMIBIOTEPE U T.II.

B noeceoneenoii sycuznu u npu uzyyeHuu Opyux npeomemos: PpPeuiaTb HECIOKHbIE—
IIPAKTUYECKHE 3a/1a41, BO3SHUKAIOIIUE B CUTYyallUsAX IIOBCEJHEBHOM KU3HU.

BbINYyCKHMK NOJYYUT BO3MOKHOCTH HAYUYHUTHCSH:

e  pemiarh 3a7a4y pa3HbIX TUIIOB, B TOM YHMCJIE 33JJa4y MOBBIIIEHHON TPYIHOCTH;

e  BbIOMpPATh ONTUMAJIBHBIM METO/ PELIeHUs 3aJ]a4M, PaCCMaTpHUBasl Pa3IMYHbIE METO/IBI;

®  CTPOWUTH MOJIENb PEIICHHUS 33J]auH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS;

e pemarb 3agaud, TpeOyromme nepedopa BapHAHTOB, INPOBEPKH YCIOBUHM, BBIOOpa
ONTUMAJILHOTO PE3YIIbTATa;

®  aHaJNU3UPOBATh U MHTEPIPETUPOBATH PE3YJAbTaThl B KOHTEKCTE YCIOBHS 3a/layud,
BBIOMpATh pEIIeHNUs, HE MPOTUBOPEYAIlle KOHTEKCTY;

® [EpeBOJUTH MpPH peIIeHUH 337a4d WHPOPMALMI0 U3 OXHOW (OpMBI B JpPYrylo,
UCIOJIB3YA MTPH HEOOXOIMMOCTH CXEMBbI, TaONIULIbI, TpadUKH, TUarpaMmBbl.

B noeceonegnoit jcuznu u npu usyueHuu Opy2ux npeomemog: peuiatbh NPaKTUYECKUE
3a/lauu ¥ 33Ja4M U3 IPYTUX IPEeIMETOB.

1.2. MeranpeaMeTHbIe Pe3yJabTaThl:



MeramnpegMeTHbIe pe3yAbTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTeAbHOMN
IIPOrPaMMEbI IPEICTABACHBI TPEMsI I'PYIIIIaMH YHUBEPCAABHBIX YIEOHBIX NeHCTBUH
(YY)

1. PecynamueHsle YyHUBepCaNbHble YyuebHble Oelicmeust

BouinyckHuKk HaQyuumcesi:

— CaMOCTOSITEABHO OIIPENEATTH II€AH, 3a/1aBaTh [TIapaMeTpPhl U KPUTEPUH, I10
KOTOPBIM MOZKHO OIIPENEAUTD, UTO IIeAb JOCTUTHYTA;

— OLIEHUBAThb BO3MOXKHBIE ITOCAEICTBHS JOCTUKEHUS IIOCTABACHHOM 1IeAU B
[esITeABHOCTH, COOCTBEHHOM KU3HU U JKU3HU OKPYKAIOIIUX AIO/IeH, OCHOBBIBASICh
Ha COOOpasKeHUIX 3TUKU U MOPAAH;

— CTaBUTH U (POPMYAHPOBATL COOCTBEHHBIE 3ala4l B 00pa30BaTeAbHOM
[AEITEeABHOCTH U JKU3HEHHBIX CUTYAIlHUsIX;

— OLIEHUBATH PECYPCHI, B TOM YHCA€ BPEMS U APYyTHe HeMaTepHaAbHbIE
pPecypchl, He0OOXOAUMBIE MIASI MOCTHUKEHUS [TIOCTaBAEHHOU I1eAH;

— BBIGI/IpaTB IIYTHh OJOCTHUZKECHUA ILIEAH, IIAAHUPOBATH PECIIECHUE ITIOCTABACHHBIX
3a/1a4, OIITUMU3HPYS MaTepUaAbHble U HeMaTepuaAbHbIE 3aTPaThI;

— OPraHU30BEIBATH 3(P(PEKTUBHBIN ITIOUCK PECYPCOB, HEOOXOUMBIX [IAS
JOCTHUXXKECHHUSA IIOCTaBA€HHOM IIEAH,

— COIIOCTaBASITH IIOAYYEHHBIH Pe3yAbTaT AESITEABHOCTU C IIOCTABACHHOM
3apaHee IEABIO.

2. ITo3naeamenvHble yHUBepCANbHbLE YuebHble delicmeust

BouinycKHUK HQYUUMCSL:

— UCKaTb U HAXOAUTH 0000IIIEHHEBIE CIIOCOOBI PElIeHHs 3a/1a4, B TOM YHCAE,
OCYILIECTBASTH PA3BEPHYTHIH NHPOPMAIIMOHHBIH [TOUCK U CTaBUTBh Ha €I0 OCHOBE
HOBbIE (yueOHbIe U IT03HaBaTeAbHbIE) 3a]a4l;

— KPUTHYECKH OIIEHUBATH U HUHTEPIIPETHUPOBATH HH(POPMAIIHIO C Pa3HBIX
MIO3UIUH, PaCIO3HABAaTh U (PUKCHUPOBATH IIPOTUBOPEYUS B MH(POPMAIIMOHHBIX
HCTOYHHKAX;

— UCIIOAB30BAaTh PA3AUYHBIE MOJIEABHO-CXEMATHUECKHUE CPELICTBA [IAS
IIPEeACTaBACHHUS CYIIIECTBEHHBIX CBsI3eH U OTHOIIEHUH, a TaKKe IIPOTHBOPEYHi,
BBIIBA€HHBIX B I/IHCbOpMaI_II/IOHHBIX HCTOYHHKAX,

— HaXOOUTD U IIPUBOAUTE KPUTHYECKHUE apTyYMEHTHI B OTHOIIIEHUH NeHCTBUH
U CY2KAEHUU APYyroro; CIIOKOWHO U Pa3yMHO OTHOCUTHCS K KPUTHYECKUM
3aMe4YaHHusSIM B OTHOLIEHHUU COOCTBEHHOTO CYXKIOEHHULId, paCcCMaTpuBaTh UX KaK
pecypc coOCTBEHHOTO pa3BUTHS;

— BBIXOOUTD 32 PAMKHU yIeOHOro IpeaMeTa U OCYIIECTBASTD
IIEA€HAIIPaBAECHHBIN IIOUCK BO3MOXKHOCTEHN AL IIIUPOKOrO IIEPEHOCA CPEACTB U
CIIOCOOOB MIEeHCTBUS,

— BBICTPANBaTh HHANBUAYAABHYIO 00pa30BaTEeABHYIO TPAEKTOPHIO,
yY9UuThIBad OrpaHUYC€HUAd CO CTOPOHBI APYTUX YIaCTHHUKOB U PECYPCHBIEC
OTpPaHUYECHUY;

— MEHSTH U yAEPKUBATH pa3Hble IO3UIIUH B [TI03HABATEABHOH AeTEABHOCTH.

2. KommyHuKkamueHbsle YyHueepcantvHble yuebHole delicmeus

BuinyckHUK HaAyuumcesi:

— OCYLIECTBASITH JEAOBYI0O KOMMYHUKAIIHIO KaK CO CBEPCTHHUKAMU, TaK U CO
B3POCABIMHU (KaK BHYTPH 00pa30BaTEABHO OpraHu3aluy, TaK U 3a ee IpeaesaMH),
oaOupaTh HapPTHEPOB AT AEAOBOH KOMMYHHKAIIUU UCXOAd U3 COOOpasKeHUH
PE3YABTATUBHOCTH B3aUMOJAEUCTBHS, 8 HE AUYHBIX CUMITATHUH;

— IIPU OCYILIECTBACHUH I'PYIIIIOBOI paboThI OBITH KaK PYKOBOAUTEAEM, TaK U
YAEHOM KOMAaHMbI B PA3HBIX POASX (FreHepaTop uued, KpUTHUK, UCIIOAHUTEAD,
BBICTYIIQIONINH, 3KCIIEPT U T.1.);



— KOOPAUHUPOBATDH U BBIIIOAHSTH PabOTy B YCAOBHUSIX PEAABHOTIO,
BUPTYaABHOT'O U KOMOMHUPOBAHHOTO B3aUMOAeHCTBHS;

— pa3BepHYTO, AOTHYHO U TOYHO M3AATaTh CBOIO TOYKY 3PEHHUS C
HCIIOAB30BaHUEM aIeKBATHBIX (YCTHBIX U ITHCBMEHHBIX) I3bIKOBBIX CPEJICTB;

— pacrio3HaBaTh KOH(PAUKTOT€HHbIE CUTyalluU U IIPEeoTBpAaIlaTh
KOH(PAUKTBI 0 UX aKTHBHOH (pasbl, BEICTPAUBATH AEAOBYIO U 00Pa30BaTEABHYIO
KOMMYHHUKAaIINIO, N36erass ANMYHOCTHBIX OIIEHOYHBIX Cy3KIEHUH.

1.3. JIM4YHOCTHBIE Pe3yJbTaThl

JIuunocmmuuie pezynvmamel ¢ cghepe omnouwieHuil 0dyuaowuxca K cebe, K ceoemy
300p06b10, K NO3HAHUIO ceDs:

— OpHUEHTAaIMsI 00yJaroIUXCs Ha JOCTH)KEHUE JIMYHOIO CYACThsl, PeaIN3al M0 TO3UTUBHBIX
KU3HEHHBIX [EPCIEKTUB, MHUIIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTb U CITIOCOOHOCTb K
JMYHOCTHOMY CaMOONPEAEICHHUIO, CHOCOOHOCTh CTAaBUTh LIEJIN M CTPOUTH KU3HEHHBIE [IIaHBI;

— TOTOBHOCTb U CIIOCOOHOCTH 00€CIeUUTh ce0e U CBOMM OJM3KUM JOCTOMHYIO XKHU3Hb B
IIPOLIECCE CaMOCTOSATENIbHOM, TBOPUECKON U OTBETCTBEHHOM J€SITEIbHOCTH;

— TOTOBHOCTb U CITIOCOOHOCTH 00yUaIOIUXCsl K OTCTAUBAHUIO JIMYHOI'O JIOCTOUHCTBA,
COOCTBEHHOI'O MHEHUS1, TOTOBHOCTb U CIIOCOOHOCTh BhIPA0aThIBaTh COOCTBEHHYIO MIO3UIIUIO IO
OTHOILIEHUIO K 00I1[€CTBEHHO-TIOJINTUYECKUM COOBITHUSAM MPOLUIOr0 U HACTOSAIIETO0 Ha OCHOBE
OCO3HAHMSI U OCMBICICHUS HCTOPUH, TyXOBHBIX LIEGHHOCTEH U JJOCTH)KEHUI Halllel CTpaHsbl;

— TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOLIUXCs K CaMOPa3BUTHIO U CAMOBOCIIUTAHUIO B
COOTBETCTBHH C O0I[€UETIOBEUECKUMH LIEHHOCTSAMH U UjeallaMH IPaXkJaHCKOTro 0OIEeCTBa,
noTpeOHOCTh B (PU3UUIECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHSATHSIX CIIOPTUBHO-0310POBUTEIHHOM
NesITeIbHOCTBIO;

— MIPUHSATHE U peasn3alIus IEHHOCTEN 3I0pOBOT0 M 6€301MacHOro 00pasa KU3HU, OepexKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TICUXOJIOTHYECKOMY
3JI0POBBIO;

— HETIPUSITUE BPEAHBIX MPUBBIYEK: KypeHHUs], YHOTPEOIEHHUS aJIKOroJisi, HAPKOTHUKOB.

JIuunocmmuute pesynomamel é cghepe omuoutenuii ooyvarowuxca k Poccuu kax k Pooune
(Omeuecmey):

— poccuiickasi HIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCUNCKOM MIEHTUYHOCTH B
MOJHUKYJIBTYPHOM COLIUYME, YYBCTBO MMPUYACTHOCTH K UCTOPUKOKYIBTYPHON OOIIHOCTH
poccuiickoro Hapoaa u cynpoe Poccun, marpruoTusm, roTOBHOCTH K CITy)KeHUI0 OTeuecTBy, €ro
3allUTE;

— YBa)K€HHE K CBOEMY HApOJy, HYyBCTBO OTBETCTBEHHOCTHU Nepen PoanHol, ropaoctu 3a cBoi
Kpai, cBoro Ponuny, mponuioe 1 HacTosIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccun, yBaxkeHnue k
roCyl1apCTBEHHBIM CUMBOJIaM (rep0, ¢iar, TMMH);

— (opMHpOBaHHE YBAKEHHS K PYCCKOMY SI3BIKY KaK rOCyIapCTBEHHOMY s3bIKY Poccuiickoit
®denepannu, ABISOUIEMYCS OCHOBON pOCCUICKON UACHTUYHOCTHU U TIIaBHBIM (paKTOPOM
HAIMOHAJILHOTO CaMOOIIPEIEIICHNUS;

— BOCIIMTAHUE YBAKEHUS K KYJIbTYpE, SI3bIKaM, TPAAUIMSIM U 00bIYasiM HapO/OB,
npoxkuBaromux B Poccuiickon ®enepanun.

JIuunocmmuuie pe3ynvmamel ¢ chepe OmMHOULEHUTI 0OYUAIOWUXCA K 3AKOHY, 20CY0aPCmEy U
K 2Paxcoanckomy oouiecmey:

— TPakJIaHCTBEHHOCTD, I'PaXK/1aHCKas MO3UIUS aKTUBHOTO U OTBETCTBEHHOTO WJIEHA
poccuiickoro o011IecTBa, 0CO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE TTpaBa U 00s13aHHOCTH,
YBa)KaIOILIETO 3aKOH U MPABOMOPSAI0K, OCO3HAHHO MPUHUMAIOIIETO TPAJUIIMOHHbBIE HAlIMOHAIbHbIE
1 00I1IeueIoBeYeCKre T'yMaHUCTUYECKHE U IEMOKPAaTHYECKUE LIEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIECTBEHHON KU3HHU;

— MPU3HAHHE HEOTUYKAAEMOCTH OCHOBHBIX IIPaB U CBOOOJ YeNIOBEKA, KOTOPhIE
MPUHAAJIEKAT KaXI0MY OT POXKIEHUS, FTOTOBHOCTh K OCYIECTBICHHIO COOCTBEHHBIX IIPAaB U CBOOOA



0e3 HapylIeHHs MpaB U CBOOOA JPYTUX JIHILI, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U
CBOOO/IBI UEJIOBEKA U TpakJaHUHA COINIACHO OOIIENPU3HAHHBIM IPUHIUIIAM U HOpMaM
MEXIYHApOIHOro npasa u B coorBercTBuM ¢ Konctutynueit Poceniickon @enepannu, npaBoBas u
IIOJINTUYECKAsi TPAMOTHOCTb;

— MUPOBO33pEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U
00I11€CTBEHHOM NMPAKTHKH, OCHOBAaHHOE Ha AMAJIOTe KYJIBTYp, a TAKXKE Pa3IMuHbIX (popMm
0O0IIECTBEHHOTO CO3HAHMSA, OCO3HAHHE CBOETO MECTAa B MOJIUKYIBTYPHOM MHUPE;

— MHTEpUOPU3ALNS LEHHOCTEN JEMOKPAaTUH U COLIMAIIBHOM COJIMJAPHOCTH, FTOTOBHOCTD K
JOTOBOPHOMY PETYIIMPOBAHUIO OTHOILIEHUM B IPYIIIE UM COLMAIIbBHOW OpPraHU3aluu;

— FOTOBHOCTh 00YYaroIUXCsl K KOHCTPYKTUBHOMY YYacCTHIO B IPUHSATUU PEIIECHU,
3aTparuBaloNINX UX MpaBa U HHTEPECH], B TOM YHCJIE B PA3IMYHBIX (hOpMax OOIIECTBEHHOM
caMOOpraHU3alluK, CaMOYIIPABIEHUS, OOIECTBEHHO 3HAUMMOM 1€ TEIbHOCTH;

— MPUBEPKEHHOCTDH UAESIM MHTEPHALMOHAIN3MA, IPYKObI, pAaBEHCTBA, B3aUMOIIOMOIIIN
HapOJIOB; BOCIIMTAHUE YBAXKUTEIbHOIO OTHOIICHUS K HAlMOHAJILHOMY JI0CTOMHCTBY JIFOJIEH, UX
YyBCTBaM, PEIUTHO3HBIM YOEKACHUSIM;

— FOTOBHOCTh 00YYarOIUXCsl IPOTUBOCTOSATH UAE€0JOTHH SKCTPEMU3Ma, HalluOHAIU3Ma,
KceHO(oOUH; KOPPYIINH; TUCKPUMUHALIUY 110 COITUAIEHBIM, PEIMTHO3HBIM, PACOBBIM,
HAllMOHAJIBLHBIM ITPU3HAKAM U IPYI'MM HETaTUBHBIM COLUAIbHBIM SIBICHUSIM.

JIuunocmmuuie pe3ynvmamel ¢ chepe OMHOULEHUTL OOYUAIOUWUXCA C OKPYHCAIOUUMU
AI00bMU:

— HPaBCTBEHHOE CO3HAHMUE U MOBEJECHUE HA OCHOBE YCBOEHUS OOIIEYEI0BEUECKUX
LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHMSI U IIOBEJICHUS B IIOJIUKYIBTYPHOM MUPE, TOTOBHOCTH U
CTIIOCOOHOCTH BECTH AUAJIOT C APYTUMH JIFOIBMH, JOCTUTATh B HEM B3aMMOTIOHUMAHUSI, HAXOIUTh
o011Me [eIu U COTPYAHUYATh ISl UX TOCTHKECHHUS;

— IPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEN, OCO3HAHHOE, YBAKUTEIBHOE U
n00porKenaTeabHOe OTHOIIEHHUE K JIPYyTrOMY 4eJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTH K CONEPEKUBAHUIO U (OPMHUPOBAHHE TO3UTUBHOTO OTHOIICHHUS K JIFO/ISIM, B
TOM YHCJIE K JIMLIaM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 310pPOBBS M HHBAJIUAAM; OEpEeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY U IICUXOJIOTHYECKOMY 3/10pPOBbIO
IPYIUX JIOACH, yMEHUE OKa3bIBaTh IIEPBYIO IIOMOILIb;

— (hopMUpPOBaHUE BBIPAXKEHHOH B MOBEJCHUN HPABCTBEHHO! MO3UIIMU, B TOM YHCIE
CIOCOOHOCTHU K CO3HATEIbHOMY BBIOOPY 100pa, HPABCTBEHHOI'O CO3HAHMS U TIOBECHUS HA OCHOBE
YCBOEHHMSI 00111€4€TI0OBEYECKUX [IEHHOCTEN U HPAaBCTBEHHBIX YyBCTB (UECTH, JI0JTa,
CIpaBeUIMBOCTH, MUJIOCEPIUS U APYKETI00Us);

— pa3BUTHE KOMIIETEHIIUI COTPYAHUYECTBA CO CBEPCTHUKAMHU, I€TbMH MIIAJIIETO BO3pAcCTa,
B3pOCIIBIMU B 00pa30BaTesIbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeA0BaTeIbCKOM, MTPOSKTHOM
U JPYTUX BUJIAX JACSATEIBHOCTH.

Jluunocmmuvie pesynvmamolt 6 chepe OmHOULEHUTL OOYUAIOWUXCA K OKPYIHCAIOUWEMY MUDY,
HCUBOU nPUpPoOe, Xy00)HceCmEeHHOU Kynbmype:

— MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH, 3HAUUMOCTH
HayK{, TOTOBHOCTb K HAy4YHO-TEXHHUYECKOMY TBOPUECTBY, BIIaJIEHUE 10CTOBEpHOU HH(pOopMarueit o
MIEPENOBBIX JOCTUKEHUAX U OTKPBITUAX MUPOBOM U OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTD B
Hay4HbIX 3HaHUSIX 00 yCTpoiicTBE MUpPa U OOIIECTBA;

— F'OTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUHN BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCIIEIIHOM Mpo¢ecCHOHANbHOM 1 00IIEeCTBEHHOH e TeTbHOCTH;

— JKOJIOTMYECKas KyJIbTypa, OepekKHOE OTHOIIEHHUS K POAHOM 3eMJle, TPUPOIHBIM
6orarctBam Poccuu u Mupa; MIOHUMaHKE BIUSHUS COIIMAIbHO-IPKOHOMHYECKUX MPOLIECCOB Ha
COCTOSIHHE ITPUPOJHOMN U COLMATIBHOM CPeJbl, OTBETCTBEHHOCTD 3a COCTOSIHUE TPUPOIHBIX
pecypcoB; YMEHHUs U HaBBIKM Pa3yMHOTI'O IIPUPOIOIOIb30BAHNS, HETEPIIMMOE OTHOLIEHUE K
NEeUCTBUAM, IPUHOCSILUM BPEJ SKOJIOTUH; IPUOOPETEHHUE OIBITA HKOJIOTO-HAPaBIEHHON
NEeATENbHOCTH;



— 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY 00yCTPOUCTBY
COOCTBEHHOTO OBITA.

JIuunocmuuie peayiomamel 6 cghepe OMHOUIEHUIL 00YHAIOUUXCA K CeMbe U POOUMENAM, 8
MOM YUCIE NO02OMOBKA K CEMEUHOU MHCU3HU:

— OTBETCTBEHHOE OTHOIIICHHUE K CO3AHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITUS
IIEHHOCTEH CeMEHHOM KU3HU;

— TIOJIOXKUTENBHBIN 00pa3 CEMbH, POTUTEILCTBA (OTIIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPU3AIUS TPAJAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIuunocmmuuie pesynvmamel 6 cghepe omuoweHusn odyuarouuxca K mpyoy, 6 chpepe
COUUAIbHO-IKOHOMUYUECKUX OMHOWEHUIL:

— yBa)KeHHE KO BCceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOCH COOCTBEHHOCTH,
— OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu Kak ImyTh U CI0Co0 peanu3aiun COOCTBEHHBIX
’KU3HEHHBIX IIJIaHOB;

— TOTOBHOCTh OOYYaIOIIUXCS K TPYAOBOM MpodheCCHOHAIBHON JAeATENPHOCTH KaK K
BO3MOXKHOCTH YYaCTHs B PCIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHaMOHAIBHBIX MTPOOIIEM;

— IOTPEOHOCTH TPYAUTHCS, YBOKECHUE K TPYAY U JIFOISAM TPYAa, TPYAOBBIM JOCTHKCHHSIM,
I00POCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HbIM BUIaM TPYIO0BOM
JIEATEIILHOCTH;

— TOTOBHOCTH K CaMOOOCTYKUBaHUIO, BKJIIOUas 00y4eHHe U BBITIOJHEHHE JOMAIIHUX
00SI3aHHOCTEHA.

JTuunocmmuuie peynomamol 6 chepe uzuueckozo, NCUXO102UHECKO20, COUUATLHO20 U
aKademuyecKo20 01a2onoayuus o0yuarnuuxca:

— ¢u3nyYecKoe, IMOIMOHAILHO-TICUXO0JIOTHUECKOe, COIIMAIbHOE OIaromnony4dne
00ydJaroImmxcs B )KU3HH 00pa30BaTeIbHON OpraHU3aIiy, OIIYIICHNE JeThMHA OC30ITaCHOCTH H
MICUXO0JIOTHYECKOTO KoM(popTa, HHPOPMAITMOHHOM O€301TaCHOCTH.



2 pa3nena
Coneprkanue y4eOHOro npeamera

B cootBercTBuu ¢ npunsTol KoHuemniuei pa3BuTHs MaTeMaTH4ecKoro 0opa3oBaHus B
Poccwuiickoit denepanuu, MaTreMaTnueckoe 00pa3oBaHUE PEIIAeT, B YACTHOCTH, CICIYIOIIHE
KJIFOUEBBIE 3a/1aUU:

— «IPEAOCTABIATH KAKJIOMY 00yJaromEeMycsi BO3SMOXKHOCTD JOCTHKEHHS YPOBHS
MaTeMaTH4eCKUX 3HAHWM, HEOOXOAMMOTO JJIs JalibHEHIIel yCIenTHON KU3HU B OOIIECTBE;

— «o0ecrnieynBaTh HEOOXOAMMOE CTPAHE YMCIIO BHIITYCKHUKOB, MaTeMaTH4ecKas MOArOTOBKA
KOTOPBIX JOCTATOYHA JUIS IPOJOIKEHUsST 00pa30BaHMsI B Pa3IMYHbIX HAMPaBICHUIX U JJIs
IIPaKTHUYECKOM 1€ TEIbHOCTH, BKIIKOUasl IPETIOIaBaHuE MaTeMaTHKU, MaTEMaTnyecKre
uccienoBanus, padboTy B cepe nHHOPMAITMOHHBIX TEXHOJIOTHHA U AP.»;

— «B OCHOBHOM O0IIEM U CpeaHEM 001IeM 00pa30BaHIK HEOOXOIUMO MPENYCMOTPETh
MOJITOTOBKY O0YYarOIIKXCsl B COOTBETCTBUU C MX 3allPpOCaMU K YPOBHIO MTOJTOTOBKH B chepe
MaTeMaTH4YeCKOro 00pa30BaHusI».

CoO0TBETCTBEHHO, BBIICTISAIOTCS TPU HAMPaBJICHUS TPeOOBaHUII K pe3yabTaTaM
MaTeMaTH4eCcKoro oopas3oBanus: 1) MpaKTUKO-OPUEHTUPOBAHHOE MaTeMaTH4eCKOe 00pa3oBaHue
(Maremaruka Juis )KU3HM); 2) MaTeMaTHKa JiJIsl KCTIONIb30BaHus B mpodeccuu; 3) TBOpUeCcKoe
HaIpaBJIEeHUE, Ha KOTOPOE HaLIEJIEHbI T€ 00yUaroluecs, KOTOpble JIaHUPYIOT 3aHUMAThCS
TBOPYECKON U MCCIIEA0BaTEeNbCKOM paboToi B 00JIaCTH MaTeMaTuKH, (PU3UKH, SKOHOMUKU U APYTUX
o0nacTax. DTU HaNpaBICHUS PEATU3YIOTCS B IBYX OJIOKaxX TpeOOBaHMIA K pe3yJabraTram
MaTeMaTH4eCcKOro 00pa3oBaHusl.

Ha 6a3060om yposne:

— Boinycknuk nayuumcs 6 10-11-m knaccax: 1is uctonb30BaHus B TOBCETHEBHOM KU3HU
1 o0ecreueHus: BO3MOKHOCTH YCIIELTHOTO TPOAOJIKEHUSI 00pa30BaHUs 10 CIIELUAIbHOCTAM, HE
CBSI3aHHBIM C IPUKIIAIHBIM HCIIOJb30BAHUEM MATEMATUKH.

— Boinycknuk nonyuum eozmoxncnocms nayuumsca 6 10—-11-m knaccax: nis pa3BUTHs
MBILIEHHS], UCTIOIb30BAaHU B TOBCEJHEBHOM KU3HU U 00eCieYeHNs BO3SMOXKHOCTH YCIIEIIHOTO
MIPOAOJKEHUS] 00pPa30BaHMUs MO CIIEHUATBHOCTSAM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIOIb30BaHUEM
MaTeMaTHKHU.

B cootBercTBuU ¢ npuHsAToN KoHuenuen pa3BUTHS MaTeMaTnyeckoro 00pa3oBaHus B
Poccuiickoit deaepannu, MaTeMaTHuecKoe 00pa3oBaHKE PELIAeT, B YACTHOCTH, CIIEAYIOIINE
KJIIOUEBbIE 3a7a4H:

— «IIPEAOCTABIATH KAXIOMY 00y4aromEeMycsi BO3SMOKHOCTb JOCTH)KEHHS YPOBHS
MaTeMaTHYeCKUX 3HAHUM, HEOOXOAMMOTO JIJIsl JAIbHEHIIeH YCTICITHON KU3HHU B OOIIIECTBEY;

— «obecrnieynBaTh HEOOXOAMMOE CTPAHE YMCIIO BBITYCKHUKOB, MaTeMaTuieckas MoAroToBKa
KOTOPBIX JOCTATOYHA JUIsl IPOJOIKEHUST 00pa30BaHMsI B pa3IMUHbIX HANPaBICHUIX U JJIs
MPAKTUYECKOH ESITeIbHOCTH, BKIIIOUas IPENOIaBaHNe MaTEMAaTUKH, MaTeMaTHUECKUe
uccienoBanus, paboTy B cdepe nH(POPMAITMOHHBIX TEXHOJIOTUN U Ap.»;

— «B OCHOBHOM O0O0IIIEM U CpeiHEM 0011ieM 00pa30BaHUU HEOOXOUMO MPETyCMOTPETh
MOJITOTOBKY 00YYarOIIKXCsl B COOTBETCTBUH C MX 3allpOCaMU K YPOBHIO MTOJITOTOBKH B cepe
MareMaTu4eckoro 00pa3oBaHUs.

Co0TBETCTBEHHO, BBIACAIOTCS TPU HAMlpaBlIeHUs TpeOOBaHUI K pe3yabTaraM
MareMaTuyeckoro oopa3oBaHus: 1) MpaKTUKO-OPUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHNe
(Maremaruvka IS )KM3HH); 2) MaTeMaTHKa ISl UCTIOIb30BaHus B podeccr; 3) TBOpUECKOE
HarpaBJIeHUE, Ha KOTOPOE HalleJIeHbI Te 00y4atoIuecs, KOTOpbIe TNIAHUPYIOT 3aHUMAThCS
TBOPYECKON U MCCIIEI0BaTeNbCKOM paboToi B 00J1IaCTH MaTeMaTUKH, (PU3UKH, SKOHOMUKU U APYTUX
o0nacTax. DTU HalpaBlIeHHUs PEATU3yIOTCS B IBYX OJIOKax TpeOOBaHMI K pe3yJabTraTam
MaTeMaTH4eCcKoro 00pa3oBaHusl.

Ha 6a3o6om yposne:

— Boinycknuk nayuumcs ¢ 10-11-m knaccax: njist icoib30BaHMsI B TIOBCETHEBHOM JKU3HU
1 o0ecrieueHus] BO3MOYKHOCTH YCIIEIITHOTO MPOJOKEHHs 00pa30BaHus 10 CIICIUAIBHOCTSM, He



CBSI3aHHBIM C MPUKIIATHBIM HUCIIOJIb30BAHUEM MAaT€MAaTUKH.

— Boinycknuk nonayuum eozmoxncnocms nayuumsca 6 10—-11-m knaccax: nis pa3BuUTHs
MBIIJIEHMS], UCIIOJIb30BAaHUS B IOBCEIHEBHOM KU3HU U 00ECIIEUEHUS BO3SMOKHOCTH YCIIEITHOTO
MIPOAOJKEHHUST 00pa30BaHuUs MO CIIEHUATBHOCTSAM, HE CBA3aHHBIM C MPUKIIAAHBIM UCIOIb30BAHUEM
MaTeMaTHKHU.

OcHoBHas 6a3oBasi mporpaMma

Auiredpa ¥ HayaJ1a aHAJIN3a

[ToBropenue. Pemienue 3a7a4 ¢ MCMOIB30BAaHUEM CBOMCTB YHCEN U CUCTEM CUHCIICHHS,
JEJTMMOCTH, JI0JIEN U YacTel, MPOLUEHTOB, MOAYJIEH unces. Pemenne 3a1a4 ¢ HCIOJIb30BaHUEM
CBOMCTB CTENEHEH U KOpHEH, MHOTOUJICHOB, TPeoOpa30BaHMil MHOTOUIEHOB U APOOHO-
palMOHATBHBIX BBIPAKEHUM.

Pemenue 3aau ¢ UCTIONb30BaHUEM T'PAAYCHOM Mephl yriia. Moayib Yucia U ero CBOMCTBA.

Pemenue 3aia4 Ha IBM)KEHUE U COBMECTHYIO pabOTy C MOMOIIBIO TMHEMHBIX U KBaJIPaTHBIX
ypaBHEHHUI U X cucTeM. Perienue 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB
C OJTHOI EPEMEHHOM, C MPUMEHEHUEM N300pasKEHHSI YHCIOBBIX IPOMEKYTKOB.

Perenue 3aau ¢ UCmonb30BaHUEM YUCTIOBBIX (PYHKIUN U uX TpadukoB. Mcnons3oBanue
CBOMCTB M TpaMKOB JIMHEHHBIX U KBAIPATUYHBIX (QYHKIHI, 00paTHOMN MPOMOPIIUOHAIBHOCTH U
byukuun =y . ['paduueckoe perieHre ypaBHeHU 1 HEPABEHCTB.

Tpuronomerpuueckas OKpYXKHOCTb, paduanuas mepa yana. CHHyC, KOCUHYC, TAHI'€HC,
KOTAHT'€HC MMPOU3BOJILHOTO yrya. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIACCTBO U CICACTBUS U3 HETO.
3HadeHus Tpuronomerpuyeckux ¢pynkuuii gt 0 ©, 270°, 180°, 90°, 60°, 45°, 30° yros (0, /6 /4,
/3, w2 pam). Dopmynvl crodCeHUSs MPUSOHOMEMPULECKUX PYHKYUILL, POpMYIbl NPUGEOeHUS,
gopmynel 0601iHO20 apaymeHma.

Hymu ¢pynkunm, npoMexxyTKe 3HaKOIIOCTOSHCTBAa, MOHOTOHHOCTh. Hanbonbmee n
HauMeHbIiee 3HaueHue Gyukiun. [lepuoanueckue pyHkunuu. YeTHOCTh U HEYETHOCTDH (DYHKITHI.
Cnooicuvie ¢hynxyuu.

Tpuronomerpudeckue pyukiuu . DyHkims Y = C0S X, Y = Sinx, y= tg X, y = ctg X.
CaoiicTBa 1 rpapuKu TPUTOHOMETPHUUECKHUX (DYHKITHIA.

APKKOCHHYC, apKCUHYC, apKTaHT€HC uncia. Apkkomaneenc yucna. llpocreiimme
TPUTOHOMETPUYECKUE YpaBHEHUS. PerieHne TpUuroHoMeTpu4eCcKuX ypaBHEHUH.

Obpammuvie mpueonomempuyeckue yHKyuu, ux ceoticmea u paguxu. Pewenue
npocmeuuux mpueoHOMempuyecKux HepageHcma.

CremneHs C IeWCTBUTEIIBHBIM MTOKa3aTesieM, CBOMCTBA cTeneHu. [Ipocrelinme moka3areibHbIe
ypaBHEHHUs U HepaBeHcTBa. [lokazarenbHast QyHKIMS U €€ CBOHCTBA U rpaduK.

Jlorapudwm uncna, cBoiicta orapudma. [lecarnunsiii norapudm. Yucro e. Hamypanonwiii
noeapughm. TIpeoOpazoBanue gorapumMuueckux BeipakeHui. Jlorapumudeckre ypaBHEHUS U
HepaBeHcTBa. Jlorapupmudeckas GyHKIMS U €€ CBOWCTBA U rpaduK.

CrenenHas GyHKIHS U ee cBOMCTBA U rpaduk. MppanroHaibHble ypaBHEHUSI.

Memoo unmepeanog os peuienus HepageHcms.

Ilpeobpazosarnus epaguros hynkyuii.: cogue 8001b KOOPOUHAMHBIX OCell, PACMANCEHUe U
colcamue, ompas’cenue OMmHOCUMeNbHO KOOpOUHamuwlx oceli. I paguueckue memoovl peutens
VpasHeHuii u HepaseHcma. Pewlenue ypasHeHull u HepageHcms, coO0epHCAlUx nepemeHHyI0 oo
3HAKOM MOOYJIAL.

Cucmemvl noKazamenbHwix, 102apUGMUUECKUX U UPPAYUOHATbHBIX ypasHeHull. Cucmembl
NOKA3aMeNbHbIX, 102aPUDMUUECKUX HEPABEHCME.

Bzaumno obpamnvie ¢pynxyuu. I paghuxu 63aumuo oopammuvix yHKyuil.

Ypasnenus, cucmemul ypasuenuii ¢ napamemponm.

[TpousBoanas pynkiuu B Touke. KacarenvHas k rpaduky ¢pyHkuun. [eomerpudeckuii u
(dbu3uvecKuii cMbICT Mpou3BoAHON. [Ipon3BoaHBIC AIeMEeHTapHBIX QYHKIUH. [Ipasuna
oughghepenyuposanus.

Bmopas npouzsoonas, ee reomeTpuiecKuii U PU3NUECKUI CMBICTT.

[TonsiTre 0 HEMPEPHIBHBIX QYHKIUSIX. TOUKH SKCTpeMyMa (MaKCUMyMa U MUHUMYMa).



Hccnenoanue sneMeHTapHBIX QYHKIIUN HA TOYKH SKCTPEMyMa, HauOoJbIllee ¥ HAaNMEHbIIIee
3HAYEHHE C TIOMOILBIO POU3BOIHON. [locmpoenue epaguxos ghyHkyuti ¢ NOMOWBIO NPOUZBOOHDIX.
Ilpumenenue npousz6o00HolU Npu pewieHuY 3a0ay.

ITepBooOpasHnas. Ilepsoobpasnvle snemenmaprvix hynxyuti. Ilnowadv kpusoruneliro
mpaneyuu. @opmyna Hoiomona-Jlenonuya. Onpedenennwiti unmezpai. Boiuucienue niowaoeti
NIOCKUX uyp u 06vemos mei pawjeHus ¢ NOMOUWbIO UHMe2paa.

BeposiTHoCTh M cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBropenue. Pemenue 3a1a4 Ha TabIUYHOE U rpapuuecKoe MpeACcTaBIeHUE TaHHBIX.
Hcnonb30BaHNE CBOMCTB M XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CpeIHUX, HAMOOIBIIIEr0 U
HAaUMEHBIIETO 3HAYCHUs, pa3Maxa, oucnepcuu. Pewienue 3a0au Ha onpeodeneHue 4acmomsl u
geposamHocmu coovimuil. Bvluucnenue eepossmnocmeri 6 onvimax ¢ pagHO803MONCHbIMU
nemMeHmapubiMu ucxooamu. Pewenue 3aoau ¢ npumenenuem kombunamopuku. Pewenue 3aoau na
8bIUUCTICHUE BEPOAMHOCTEN HE3ABUCUMBIX COObIMULL, NPUMEHEHUEe POPMYIbl CLONCEHUS
seposimuocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Jinepa, 0epesa 8eposmuocmell,
gopmyner beprynnu.

Venoenas eeposmuocme. Ilpasuno ymuoowcenus eeposmuocmeti. @opmyna nonmou
8epOSIMHOCMU.

Huckpemnsie cryuaiinvie senuyunsvl u pacnpeoenenus. Hezasucumole ciyuatinvie eenuiunbl.
Pacnpeoenenue cymmor u npouszsedenuss He3a8UCUMBIX CTIYUAUHBIX GETUYUH.

Mamemamuueckoe odcudanue u oucnepcus Ciyuaunou eruyunsvl. Mamemamuuecxkoe
odcudanue u OUCnepcUs CymMmbl CIyYaunblx éeauyun. I eonempuyeckoe pacnpeoeneHue.
bunomuanvroe pacnpedenenue u e2o ceoticmaa.

Henpepuvignvie cnyuatinvie éenuyunsl. Ilonamue o niomnocmu eeposimuocmu. Pasnomeproe
pacnpeoenenue.

llokaszamenvhoe pacnpeodenenue, e2o napamempbi.

Tonamue o nopmanvrnom pacnpedenenuu. Ilapamempsl HOpmanbHO20 pacnpeodenerus.
Ipumepul cayuatinelx eenudut, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NOSPeuHOCHb USMEPEeHU,
pocm uenogexa).

Hepasencmeso Yeoviuesa. Teopema bepuynnu. 3axon 6onvuiux yucen. Bvibopounwiii memoo
usmepenus eepossimuocmeil. Ponv 3akona 6onvuiux yucen 6 Hayke, npupooe u obujecmae.

Kosapuayus o0syx cnyuaunvix eenuuun. Ilonamue o xodgh@uyuenme Koppersayuu.
Coemecmuvie HaOMOOEHUs O8YX CYHAUNBIX elUdUH. Bbuibopounsili koaghguyuenm xoppenayuu.



3 pa3nen

Temarnuyeckoe NJIAHUPOBAHUE

Ne Konuuec | Konuuec | Konuuec | Konuuec
n/n meo meo meo meo
Yyacoe | KOHMpO | npaKkmu yacoe
Cooepotcanue npozpammot bHBIX yeckux | eHympun
paoom paoom | peomemn
020
Mooynsa
Iloemopenue u pacuiupenue ceedenuii o 12 1
dyukyuu
1-3 | HauOomnbliee U HauMEHbIIIEE 3HAYCHUE 3
¢byskuuu. YeTHbIe ¥ HEUYETHBIE (DYHKIIMH.
4-5 | Tloctpoenue rpaguKoB PyHKIHH C 2
MIOMOIIBIO0 TEOMETPUUYECKHUX
npeoOpa3oBaHMii.
6-7 | Obparnas QyHKIUS. 2
8 PaBHOCHITbHBIC YpaBHEHUS 1 HEPABEHCTBA. 1
9-10 | Meron untepBanoB. [I[puMeHeHHE CBOWCTB 2
GyHKIUH.
11 [ToBTOpEeHHe 1 cucTemMaTu3alus yueoHoro 1
Mmarepuaia
12 Kontpoabnas padora Nel (BBogHBINH 1 1
KOHTPOJIb)
Cmenennan pynkuyus 24 2
13 CrenenHast GyHKLUS C HATYpaJIbHBIM 1
MOKa3aTeIIeM.
14-15 | CrenenHas QyHKIUS C LEJbIM TOKa3aTeIeM. 2
16-18 | OnpeneneHue KOPHS n-0i CTCTICHH. 3
DyHKIMA .
19-21 | CroiicTBa KOpHS 11-01i CTETICHH. 3
22 IToBTOpeHue u cucremaTusanus y4eOHOro 1
MaTepuaa
23 Kontponbnas padora Ne 2 1 1
24-25 | OnpeneneHne U CBOWCTBA CTENICHH C 2
panMoHaIbHBIM MOKA3aTeIeM.
26-28 | UppanroHaibHbIE YpaBHEHUSI. 3
29-31 | Meroj paBHOCWIIBHBIX IIPe0Opa3oBaHUM Jist 3
peleHws HppaIrlOHATBHBIX YpaBHEHUIA.
32-34 | UppaunoHanbHbIle HEPABEHCTBA 3
35 [ToBTOpeHue u cucremarusanus y4eOHOTo 1
MaTepuaia
36 Kounrtpoabnas padora Ne 3 1 1
Tpuzonomempuueckue ynkyuu 31 2
37-38 | Paguannas Mepa yria. 2




39-40 | Tpuronomerpuyeckue PyHKIIMH YUCITOBOTO 2
aprymMeHTa.

41-42 | 3HaKu 3HAYCHUI TPUTOHOMETPUIECKUX 2
¢byskuuit. YeTHOCTh M HEYETHOCTh
TPUTOHOMETPUYECKUX (DYHKITUI

43 [epuonuueckue QyHKIUH. 1

44-45 | CpoiictBa u rpaduku QyHKIHHA Y = SIN X 1Y 2
= COS X.

46-47 | CpoiicTBa u rpaduku QyHKIUNA Y =tg Xy 2
= ctg X.

48 [ToBTOpEHME U cucTeMaTU3aIys y4eOHOTO 1
MaTepuaia

49 Kounrposbnas padora Ne 4 1

50-52 | OcHOBHBIE COOTHOIICHUS MEXKITY 3
TPUTOHOMETPUYCCKUMH (DYHKIIUSMHU OJTHOTO
Y TOTO K€ apryMeHTa.

53-55 | ®opmynbl ClIOKEHHUS. 3

56-58 | ®opmymbl IpUBEICHUS. 3

59 IMonyronoBasi KOHTpPoOJIbHAsI padoTa

60-62 | ®opmynbl JBOMHOTO U MOJIOBUHHOTO YIJIOB. 3

63-64 | CymMa 1 pa3HOCTh CHHYCOB (KOCHHYCOB). 2

65 dopmyItel peoOpa3oBaHUs TPOU3BEACHUS 1
TPUTOHOMETPUYECKUX (QYHKIIUI B CYMMY.

66 [ToBTOpeHue u cucremaru3anus y4eOHOTo 1
MaTepuaa

67 Kourtpoabnas padora Ne 6 1
Tpuzonomempuueckue ypaguenus u 22
HepaseHcmea

68-70 | YpaBHeHnue cos x =b. 3

71-73 | YpaBHenwue sin x = b. 3

74-75 | YpaBHeHue tgx =buctg X = b. 2

76-78 | ®yukImMK Y = arcsin X, y = arccos X, y = 3
arctg X m y = arcctg x.

79-81 | TpuroHomeTpuieckue ypaBHEeHuS, 3
CBOJISIIIMECS K alNreOpandecKuM.

82-85 | Pemienue TpUTOHOMETPHUECKUX YpaBHEHHUI 4
METOJIOM pa3JI0kKEeHHs Ha MHOKUTEIH.

86-87 | Pemenue mpocTeimmx 2
TPUTOHOMETPUYECKHX HEPABEHCTB.

88 [ToBTOpeHue u cucremaTu3anus y4eOHOTO 1
MaTepuasa

89 Kounrtpoabnas padora Ne 7 1
Ilpou3eoonasn u ee npumenenue 31

90-91 | IIpencraBienue o npeaene GyHKIUH B 2
TOYKE ¥ O HETIPEPBIBHOCTH (DYHKIINHU B
TOYKE

92 3azia4yi 0 MTHOBEHHOM CKOPOCTH U 1
KacaTeJIbHOU K TpaduKy QyHKIHUU

93-95 | IoHsATHE TPOU3BOAHOM 3




96-98 | IIpaBwia BEIYMCIICHUS TIPOU3BOIHBIX 3
99- VYpaBHeHUe KacaTeIbHOU 3
101
102 [ToBTOpEHME M ccTeMaTH3alKs Y4eOHOTO 1
MaTepuaia
103 Kourtpoabhas padora Ne 8 1 1
104- | Ilpu3Haku BO3pacTaHus U yObIBAaHHS 3
106 byHKIHAH
107- | Touku skcTpeMyMa PyHKITHH 4
110
111- | [IpuMeHeHHE MPOU3BOAHON MPH 4
114 HAXOXKJICHUH HauOOJIBIIIET0 M HAUMEHBIIIETO
3HaYCHUN QYHKIIUH
115- | [Hocrpoenue rpaguKoOB QyHKITHIA 4
118
119 [ToBTOpeHue u cucremaru3anus y4eOHOTO 1
Marepuaia
120 Kontpoabnas padora Ne 9 1 1
Hmozoseoe noemopenue 16 2
121- | IloBropenue kypca 10 knacca 7
127
128 Hmozosas konmponvhas paboma 1 1
129- | O6o6maromiee nopropeHue. Pemenue 7
135 tectoB EI'D
136 1 1
Hmozo (anzedpa u nauana ananusza) 136 10







