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HOACHUTEJIBHAA 3AIINCKA
Pabouas nporpamma no marematnke B 10-11 o01meo0pa3oBaTeibHOro Kjaccax cOCTaB/JIeHA HA OCHOBeE CJIeYIOIIMX HOPMATHBHBIX IOKYMEHTOB U
METOAMYECKUX PEKOMEH AN

1. OcHoBHOIi 00pa30oBaTENBHON TMPOrpaMMBbI cperHero obmero oopasoBanust MOY Ilecouenckoit COLL

2. Astopckux mnporpamm mo matematuke C.M.Hukomsckoro, M.K.IloramoBa, H.H.PemetnukoBa, A.B.llleBknHa «AnreOpa W Havajia MaTEMAaTHYECKOT O aHAN3a» 0a30BBIi
ypoBeHs, JI.C.AtaHacsna, B.®.byryzoa, C.b.Kagomuesa, JI.C.Kucenepoii, O.I".ITo3ausk «['eometpusi, 10 — 11 xmaccen» 6a30BBIH YPOBCHB.

3. YuebHoro mrana MOY Ilecouenckoit COL

VYueOnblii npenqmer «MaremaTHKa» BXOAWT B COCTaB NpeIMETHOW obnactn «Marematuka v MH(GOpPMATHKa», SBISETCS WHTETpaledl JBYX Ba)KHEHIIHMX COIEPIKATEIbHBIX
pa3zenoB: anreOpbl M HaUYaJl MaTEMaTHYECKOI'0 aHAIN3a U TEOMETPHH.

[IporpaMma OpHEHTHPOBAaHA HA UCIOIL30BAHHE yICOHO-METOAMUYCCKOrO KOMIUIEKTa «AJreOpa W Havaia MareMaTndeckoro aHanmsa» it 10 u 11 kmaccoB «MI'Y — mikomey»
n3narenscrBa «lIpocsemenue» (aBropsl:C. M. Hukonbckuii, M. K. Iloranos, H. H. Pemernukos, A. B. llleBkun) n «I'eomerpus» st 10-11 kmaccoB aBtopoB ArtanacsHa JI.C.,
Byryzoa B.®., KamomueBa C.b. Jlanupie YMK mnonHocThio oTBedatoT TpeOoBaHusM @DenepanbHOro roCyAapcTBEHHOIO O0pa30BaTeNIbHOIO CTaHAApTa, PEKOMEHIIOBAHBI
MUHHCTEPCTBOM 00Opa3oBaHusi P B kauecTBe y4eOHUKOB IUIsi JIIOOBIX THIIOB 00IE0Opa3oBaTeNbHBIX OpraHM3aliid. Y4YeOHHUKH BXOAWT B (elepasibHbIi TepeyeHb Y4eOHMKOB Ha
2021/2022 y4ebubrit rom.

Cornacao denepaipHoMy 0Oa3MCHOMY y4eOHOMY TUIAHY JUisi 0Opa3oBaTeNbHBIX yupexaeHui Poccuiickoit denepanyn pabouas mporpamMma MpeaycMaTpHBaeT CIEAYIOUIHN
BapUaHT OpraHu3anuy ydyeoHoro npouecca B 10-M u 11-m kiaccax: 5 4acoB B HeJento, 4To npu 34 yueOHbIX Henensix coctasiseT 170 yacos B rof.

OTaM4YHUTENHHOMN XapaKTepUCTUKON IPOrpaMMbl 0a30BOT0 YPOBHS SIBISIETCS €€ MPaKTHKOOPHEHTUPOBAHHOCTD, TIOCKOJIKY OCHOBHOM IIENIBI0 00Y4EHHs MaTeMaTuke Ha 6a30BOM
YPOBHE SABJIACTCA d)OpMI/IpOBaHI/Ie KOMIICTCHTHOCTH 06yqa}0umxcn M0 NPHUMCHCHHUIO MAaTCMAaTUYCCKUX 3HAHUU H yMeHI/Iﬁ B HOBCCHHCBHOﬁ KU3HA U BO3MOXXHOCTHU YCIICIIHOI'O
NPOROIDKEHUsT 00pa3oBaHUA IO CIEHUAJIBHOCTAM, HE CBS3aHHBIM C INPHUKIAAHBIM HCHOJIb30BAHHMEM MaTeMaTHKU. IIpakTuueckas 3HaYMMOCTb IIKOJIBHOTO Kypca MaTeMaTHKU
00YyCJIOBJICHa TEM, YTO €ro 00BEKTaMH SIBISIIOTCS (DyHAaMEHTaJIbHbIE CTPYKTYPBI U KOJIMYECTBEHHbIE OTHOIICHUS JEHCTBUTENIFHOrO MUpa. MaTteMaTH4eckasi HOATOTOBKA HE0OXoauMa
IUIsl TIOHUMAaHWS NPUHLUIIOB YCTPOMCTBA M HCIOJb30BAHHMS COBPEMEHHOHM TEXHHMKH, BOCIPHATHSA HAyYHbIX M TEXHMYECKMX IOHATHH W HAeH,a Takke (OPMHUPOBAHUIO KauecTB
MBIIUICHUS, HEOOXOAMMBIX AT aJalTaldd B COBPEMEHHOM HMH(OPMALMOHHOM oOlIiecTBe. MaTemaTHka SIBISETCS SA3bIKOM HAayKd M TeXHUKH. C ee MOMOIIbI0O MOAENUPYIOTCS U
U3y4aloTCs ABJIEHMS M NPOLECCHl, Npoucxondmme B npupozae.llpakTuueckue yMeHUs M HaBBIKM MaTEMAaTHYECKOTO XapakTepa HEOOXOAMMBI IS TPYOOBOM M mpodeccnoHaIbHOM
MOATOTOBKHU IIKOJIbHUKOB.

TpeOyst OT ydammxcst YMCTBEHHBIX M BOJEBBIX YCHJIMM, KOHIIEHTPALMM BHHMAHUS, aKTUBHOCTH Pa3BUTOIO BOOOPa)KEHMS, MAaTeMaTHKa Pa3BUBAaeT HPABCTBEHHBIC YEPTHI
JIMYHOCTU (HACTOHYMBOCTb, LENCYCTPEMIIEHHOCTD, TBOPUECKYIO aKTHBHOCTB, CAMOCTOSITEIHOCTD, OTBETCTBEHHOCTh, TPYAOMIO0HE, AUCHHUIUINHY U KPUTHYHOCTD MBIIIIEHHS) 1 yMEHUE
apryMEHTHPOBAHO OTCTaMBATh CBOW B3MJIAABI M YOEXKIEHMS, a TaK XKe CIIOCOOHOCTh NPUHUMATH CaMOCTOSTENbHBIE penieHns. M3yuenne Kypca MaTeMaTUKH CYIIECTBEHHO PaCIIHPSIET
KPYro30p ydJaluxcs, 3HaKOMS MX ¢ MHOYKLHEH M NenyKuuel, o0oOmeHrneM M KOHKpeTH3alyel, aHAIM30M U CHHTE30M, KiIaccH(UKalued W cHCTeMaTH3aluel, abcTparupoBaHueM,
aHaJOrMel. AKTHBHOE MCIIONIL30BaHUE 3a1a4 Ha BCEX JTallax yaeOHOro nporecca pa3BUBaeT TBOPYECKHE CIIOCOOHOCTH MIKOJIBHUKOB.

[Ipn u3ydeHNn MaTeMaTHKE COBEPIICHCTBYIOTCS YMEHHS M HAaBBIKM YMCTBEHHOIO Tpy[a — IUITAHHPOBAHHE CBOEH palbOTHI, TOMCK PALMOHAIBHBIX ITYTEH €€ BBINOJHEHUS,
KpHUTHUECKas OLIEHKA €€ Pe3ylbTaToB. B mponecce 00y4eHus MIKONBHUKY JOIDKHBI HAYYUThCA H3J1araTh CBOM MBICIIH SICHO U MCUEPIIBIBAIOIIE, JIAKOHUIHO U €MKO, TPHOOPECTH HABBIKH
YETKOI'0, aKKYPaTHOI'O ¥ TPaMOTHOT'O BBITIOTHEHHUSI MaTEMaTUIECKHX 3aIHCeH.

B o6pa3oBaTeibHOM MpoLecce HCMOJIB3YIOTCS pecypcbl (o0opyaoBanue) nugposoii odpaszoBaresHoii cpeasl (LHOC).

TPEBOBAHMWS K PE3YJIbTATAM OBYUYEHUSI U OCBOEHHIO COJEP)KAHUSA KYPCA

W3ydyenne MaTeMaTHKH B CTapIIeH IIKOJIE AA€T BO3MOXKHOCTD JOCTIDKCHHUS OO YJaIOIIMMUCS CIIEAYIOLINX PE3yIbTaToB.



Bba3oBslii ypoBeHB

npeomemuvle.
[IpeaMerHbIe pe3ynbTaTHl OCBOSHHSI HHTETPUPOBAHHOI'O Kypca MaTeMaTHKH OpPUEHTHPOBAHBI Ha (hOPMHUPOBAHME [IEIOCTHBIX NMPEICTABICHUI O MUpPE M O0IIeH KyJabTyphl 00yJaromuxcs
IyTeM OCBOEHMS CHCTEMAaTHYECKMX HAay4YHbIX 3HAHWI W CIIOCOOOB JEHCTBHII Ha MeETanmpeIMETHOH OCHOBE, a IpEIMETHBIC pe3ylbTaThl OCBOCHHUS Kypca aiureOpbl W Hadail
MaTEeMaTH4eCKOro aHajin3a Ha 0a30BOM YpOBHE OpPHMEHTHPOBAHBI Ha 0OecrieueHre PenMyIIeCTBEHHO 00111e00pa30BaTebHON M 00MIEKYIBTYPHOM MOAroToBKH. OHM TpeIoNararoT:
1) ChopMupOoBaHHOCTh NPECTABICHUI O MaTEMaTHKE KaK YaCTH MUPOBOW KYJIBTYpBl M O MECTE€ MAaTEMAaTHKH B COBPEMEHHOH UBIJIM3AIINH, O CIIOCO0aX OMUCAHHS HA MaTEMaTHIECKOM
SI3BIKE SIBJICHUH pealbHOrO MUpa;
2) CdopMHPOBaHHOCTH MPEACTABICHUH O MaTEMAaTHYECKHX MOHATHSIX KaK O BaKHEHIIMX MaTeMaTHYECKUX MOJIEISIX, MO3BOJSIONIMX OMUCHIBATh M HM3YydaTh pa3HbIE IMPOLECCHl H
SIBJICHUSI; TOHUMaHUE BO3MO)KHOCTH aKCHOMAaTH4ECKOT0 MTOCTPOSHHS MaTEMaTH4YECKUX TEOPHii;
3) BrnajieHne MeToamMu J0Ka3aTeNnbCTB U allTOPUTMOB PEILIEHUs; YMEHHE MX IPHUMEHSATh, IPOBOJIUTH JI0Ka3aTelIbHbIE Pacc3y)KICHUS B XOJI€ pelll eHHs 3a]1ay;
4) BnageHue craHIApTHHIMU IPHEMaMH PEIISHHUs] PallMOHAIBHBIX U UPPALMOHAIBHBIX, MOKa3aTelIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHHH M HEPaBEHCTB, MX CHCTEM;
WCIIOJIb30BaHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHCIIE JUIsl TIOMCKa MTYTH PEIeHHs] 1 WIUTIOCTPAIMU PELIeHUs] ypaBHEHUH U HEPaBEHCTB;
5) CdhopMupoBaHHOCTH ITPEACTABICHNI 00 OCHOBHBIX TIOHATHSX, HAEAX U METO/IaX MaTeMaTHYECKOTo aHaJIN3a;
6) Bianenue oCHOBHBIMHU MOHSTHSIMH O TUIOCKUX W MPOCTPaHCTBEHHBIX T€OMETPHYECKNX (PUTypaX, UX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHs paclio3HaBaTh Ha YepTEKax,
MOZIENSAX M B pEaJbHOM MHUpE TeOMeTpUYecKHe (DUTyphl; MPUMEHEHHE M3YYEHHBIX CBOMCTB reoMeTpuyeckux (uryp m ¢GopMyn s penieHHs reoOMeTpHUYecKHMX 3alad W 3ajad C
NPaKTHYECKUM COZICPIKaHUEM;
7) ChopMHPOBAHHOCTh MPEACTABICHUH O TMPOIEcCaX U SBJICHUSIX, MMEIOIIMX BEPOSTHOCTHBIA XapaKTep, O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B PEaibHOM MHpE, 00 OCHOBHBIX
HOHSTHUSIX AJIEMEHTAPHOW TEOPUH BEPOSTHOCTEH; CHOPMHUPOBAHHOCTh YMEHUI HAXOJUTh U OLEHWBATh BEPOSITHOCTH HACTYIUICHHS COOBITHI B MPOCTEHIINX MPAKTHYECKUX CUTYAILUSIX H
OCHOBHBIC XapaKTCPUCTUKHU cnyqaﬁHbe BCIIMYHH,
8) BiageHne HaBbIKaMH HCIOJIB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPH PELICHHUH 3a7ad.

JUYHOCMHbIE:
1) CdopmupoBaTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH,; KPUTUYHOCTb MBIIUICHHS, YMEHHE PACIO3HABATh JIOTMYECKH HEKOPPEKTHbIE
BBICKa3bIBaHMS, OTJINYATh THIIOTE3Y OT (hakTa;
2) 'oTOBHOCTB M CIOCOOHOCTB BECTH JHAJIOT € APYTUMH JIIOABMH, JOCTUI'aTh B HEM B3aUMOIIOHUMAaHHUs, HAXOAUTh OOIIUE LEIH U COTPYJHUYATh IS UX JOCTHIKCHUS:
3) HaBbIku COTpyZHHMYECTBA CO CBEPCTHHUKAMH, ASTHMH MIIAQALIETO BO3pPAcTa, B3POCIBIMU B 0Opa30BaTENbHOMN, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIeNOBATENILCKOM, MPOSKTHOH U
JPYTUX BUAAX ASSATEIBHOCTH;
4) I'0TOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA POTSHKEHUH BCEH JKU3HHU; CO3HATENILHOE OTHOIICHHE K HENPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCIENIHO# MpodecCHOHANBHON U 00LIECTBEHHOMN JIESITEeIbHOCTH;
5) DcreTHyeckoe OTHOIIGHHWE K MHUpPY, BKIIOYas ICTETHKY OBbITa, HAy9HOTO M TEXHHYECKOTO TBOPYECTBA; KAK BO3MOXNCHOCMIU YUACMUA 6 peuleHuu JUYHbLX, O0OWeCBeHHbIX,
20Cy0apCmeeHHbIX, 00UWeHAYUOHATbHBIX NPOOTEM.
6) Oco3HaHHBIN BBIOOp OymyIiei mpodeccuu 1 BO3MOXKHOCTEH peanu3aiiy COOCTBEHHBIX JKU3HEHHBIX TJIAHOB; OTHOIICHHE K MPOPECCUOHATIBHON destmenbHocmu
Memanpeomemuule:
1) YMeHne caMOCTOATENBHO ONMPENeNATh LEIH AeSTeNFHOCTH M COCTaBIIATh IUIAHBI JEeATENFHOCTH; CAMOCTOSTENIBHO OCYIECTBIIATh, KOHTPOJIUPOBATE U KOPPEKTUPOBATH NEATEINEHOCTE;
HCIIONB30BATh BCE BO3MOXKHBIE PECYPCHI LTSl IOCTVKEHUSI IOCTaBJICHHBIX LieJIell U pealn3alyy IUIAHOB IS TeIbHOCTH; BEIOMPATh YCIICIIHbIE CTPATErHH B PA3INYHBIX CUTYalUIX;
2) YMeHue NpOAyKTUBHO OOLIATHCS W B3aHMOIEHCTBOBATH B IPOLIECCE COBMECTHOW NEATENbHOCTH, YIUTHIBATh MOULMH JAPYIHX YIACTHHKOB AESATENBHOCTH, d3(Q(EKTUBHO pasperaTh
KOH(ITUKTHL;
3) BrameHue HaBBIKAMH  IO3HABATENBHOH, y4eOHO-HCCIEOBATENHLCKOW M IPOSKTHOW JEATENbHOCTH, HAaBBIKAMH pas3pemieHHs MpoOieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATENILHOMY ITOUCKY METOJIOB PEIICHHUS MPAKTUISCKUX 3a/1a4, IPUMEHSHHUIO PA3IMYHBIX METOJOB MMO3HAHUS;
4) I'OTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIFHOH WH()OPMALOHHO-TTO3HABATEIBHON NEATEIbHOCTH, BKIIOYasi YMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(OpMAaINH,
KPUTHYECKH OLICHMBATh ¥ HHTEPIPETUPOBATH HH(POPMALIUIO, TOTYYaEMYO U3 Pa3INYHbIX HCTOYHHKOB;
5) YMeHue UCIoIb30BaTh CPENCTBA MH(POPMALMOHHBIX H KOMMYHHKAIIMOHHBIX TexHonorui (nanee — MKT) B perieHnH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3alIMOHHBIX 337124 C
co0oieHreM TpeOOBaHNI SPrOHOMUKH, TEXHUKH OE30IIaCHOCTH, THTHEHbI, PECypcocOepeeH s, MPAaBOBBIX W ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30I1acCHOCTH;
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6) BJ'IaI[eHI/Ie SA3BIKOBBIMH CPCACTBAMU — YMCHHUC SICHO, JIOTUYHO U TOYHO HU3J1araTb CBOIO TOYKY 3PCHUS, UCITIOJIB30BATh aJICKBATHLIC A3BIKOBBIC CPCCTBA,
7) BJ'IaZ[eHI/Ie HaBBEIKAMM T03HABATEILHOM pe(i)J'IGKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX Z[efICTBHfI 1 MBICIIUTCIIbHBIX MPOLECCOB, UX PEIYIbTATOB U OCHOBaHHﬁ, T'paHull CBOCTr0 3HAHUA U
HE3HAHNs, HOBBIX IMMO3HABATCIbHBIX 3a/1a4 U CPCACTB UX JOCTUIKCHUA

Ilnanupyembie pe3yabTaThl H3ydeHHs Kypca MmateMaTukul0-11-ro kiacca

Pazgen BbInycKHUMKHAY4YHUTCS BbInyCKHMKIOJIYYUTBO3MOKHOCTD
DJIeMeHTHI TEOPUHU —  Onepuposath Ha 6a30BOM YPOBHE' MOHATHAMHU: KOHEUHOE —  Onepupoeamv? NOHAMUAMIL KOHEUHOE MHONCECME0, DNEMEHN
MHOKECTB 1 MHOXKECTBO, JIEMEHT MHO)KECTBA, IIOJMHOXKECTBO, IIEPECCUCHUE U MHOCECBA, NOOMHOINCECNEO, nepeceyerue u 06veouHeHue
MaTeMaTHYeCKO! JOTHKH 00beIMHeHNEe MHOXKECTB, YNCIIOBBIE MHOXKECTBA Ha KOOPJHMHATHON MHOJCECNE, YUCTO08ble MHOHCECMBA HA KOOPOUHAMHOU NPAMOI,
IPSIMO#A, OTPE30K, HHTEPBAT; OmMpe30K, UHMEPBA, NOTYUHMEPBAT, NPOMENCYMOK C BbIKOIOMOU
—  omepupoBaTh Ha 0A30BOM YpPOBHE TIOHSTHUSIMU: YTBEPKACHHE, mouKoll, epaguyeckoe npedcmasnenie MHOICeCmes Ha
OTpUIIaHUE YTBEPIKIICHNUS, ICTUHHBIC U JIOKHBIE YTBEPIKICHHS, KOOPOUHAMHOU NIOCKOCIL
NpUYUHA, CJIEJCTBUE, YACTHBIN CITydail 00Iero yTBepKIeHus, —  onepupogamv NOHAMUAMU: YMEEPIHCOeHUe, Ompuyanue
KOHTPIPUMED; YMEepAHCOeHUsA, UCUHHBIE U IOHCHbIE YINBEPHCOEHUS, NPUUUHA,
—  HaXOJMWTh NepecedeHue U 0ObEeIMHEHHE IBYX MHOXECTB, cneocmeue, YacmHublll CIyuall 0oujezo ymeepucoeHs,
NPE/ICTaBICHHBIX Tpa(uueckn Ha YUCIIOBOM NPSMOif; KOHmpnpumep;
—  CTPOMTD Ha YHCIIOBOH MPSMOH MMOIMHOXKECTBO YHCIOBOT'O —  NPOBEPAMbIPUHAONEHCHOCTNLINEMEHMAMHONCECTNBY,
MHOXKECTBA, 3aJJAHHOE MPOCTEHIIIMH YCIOBHIMHU; —  HaxoOoumbv nepeceuenue u 00bLEOUHEHUe MHOXMCECS, 8 MOM Yucie
—  pacrno3HaBaTh JIOKHBIC YTBEP)KACHHS, OIIMOKU B pacCyXCHHUX, B npeoCcmasnenHbixX epaguiecKy Ha YUCI080U NPAMOI U HA
TOM YHCJI€ C UCIIONB30BaHUEM KOHTPIIPUMEPOB. KOOPOUHAMHOU NIOCKOCIL
—  npoeodumsv OoKazamenbHbie paccyircoerus Oas 060CHOBANU
B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemos: UCMUHHOCIU YMEEPIHCOCHUI.
—  HCIOJb30BATh YHUCIOBBIE MHOXKECTBA Ha KOOPAWHATHON NPSIMOH IS
OIMCAHUS PeaIbHBIX IPOLIECCOB U ABJICHUIA; B noeceonesnoit scusnu u npu uzyuenuu opyzux npeomemos:
—  TIPOBOJUTH JIOTUYECKUE PACCYXKICHUS B CUTYAlUAX IIOBCEIHEBHOM —  UCNONBL306AMb YUCTIOEbIE MHOICECBA HA KOOPOUHAMHOU NPAMOU
KHU3HU U HA KOOPOUHATHOU NAOCKOCIU 018 ONUCAHUSL PEATbHBIX
npoyeccos u A6neHUll
npogooums  QOKA3AmMenbHble  PACCYHCOEHUs 6  CUMYAYUAX
NOBCEOHe8HOU HCU3HU, NPU peuleHul 3a0ay U3 Opy2ux npeomemos
Yuciia 1 BIpaKeHUs — OmnepupoBath Ha 0a30BOM YpPOBHE MOHATHAMH: Ienoe 4ucio, | — C80600HO onepuposams NOHAMUAMU: Yeloe YUCTO, OeTUMOCTD
JIeTUMOCTh YHCed, OOBIKHOBEHHAas JApoOb, MJecATHYHas IpoOb, yuces, 0ObIKHOBEeHHAA OpoOb, decAMUYHAsL OPOdb, PAYUOHATIbHOE
panMoHAIBHOE YUCII0, TPHOMKEHHOE 3HAYCHNUE YHCIIA, YacTh, OIS, YUCTIO, NPUOTUNCEHHOE SHAYEHUE YUCId, Yacmb, 005, OTMHOWEHUe,
OTHOLIEHHE, TPOIICHT, MOBBIIICHIE U MOHKEHNE Ha 3aJaHHOE YHCIIO nPOYeHm, NosblueHUe U NOHUICEHUE HA 3A0aHHOe YUCTO
MIPOLIEHTOB, MacIITad; NpoYyeHmos, macuimao,
—  OlepUpOBaTb Ha 0A30BOM YPOBHE MOHATHAMH: JOrapudM uncia, | —  /HPUB0OUNL HPUMEDL HUCET C 3A0AHHBIMIU CEOUCTEaMU
TPUTOHOMETPHYECKAS OKPY)KHOCTb, TPaJycHas Mepa yria, BeluurHa denumocmu;
yraa, 3aJaHHOTO TOYKOH HAa TPHUTOHOMETPHYECKOW OKPYXHOCTH, | —  ON€puposamb NOHAMUAMU. n02apugpm ucaa,

1311ech 1 manee:pacnio3sHaBaTh KOHKPETHBIE TPMMEPBI OOIIMX MOHSATHIA 110 XapaKTEPHBIM MPH3HAKAM, BBITIONHSTE IEHCTBUS B COOTBETCTBUH C ONPEENIEHUEM U TIPOCTEHIIMH
CBOMCTBaMH IOHITHH, KOHKPETU3UPOBATH MPUMEPAMHU OOIIIHE TIOHATHS.
2 351ech W nasee; 3HaTh ONpEIECHAE MOHATHS, YMETh MOACHATH €T0 CMBICH, YMETh HCTIONB30BaTh MOHATHE U €r0 CBOWCTBA NMPU MPOBEIECHUH PACCYKIECHHI, PEIIEHUH 3a/1a4.



CHUHYC, KOCHMHYC, TaHI'CHC HW  KOTAHI'CHC YIJ10B, HUMCIOIIUX
MPOM3BOJIbHYIO BEJIIMYNHY,

BBITIOJIHATH apI/I(l)MeTI/I‘leCKI/Ie J.'[eflCTBPIH C ICJIBIMA U pAllMOHAJIbHBIMHA
qHucCJIaMHU,

BBINOJHATh HECIIOXKHBIE IMPeo0pa30BaHUsl YHCIOBBIX BBIPaKEHHH,
COZlep)KalllUX CTENEeHH uucel, MO0 KOpHM U3 uucel, 1100
siorapu(MBbl 4HCe;

CpaBHHMBATh pallMOHAJIBHBIE YHCIIa MEKIY COOOii;

OLCHUBATL W CpaBHUBATL C pAlMOHAJBbHBIMH 4YUCIAMH 3HAYCHUSA
LECIbIX CTeneHeln HHuCCII, KOpHeﬁ HaTypaHLHOﬁ CTCIICHU W3 YUCCII,
J'IOFapI/I(l)MOB YHCCII B IPOCTBIX ClIydasXx;

n300pakaTh TOYKAMU Ha YHUCIIOBOU HPSMOM IENible U paliOHaIbHbIE
YHCIIa,;

n300pakaTh TOYKaMH HA YUCIOBOHM INpPSMOM IeNble CTENEHH YHCell,
KOPHHU HATypaJbHOW CTENEHU U3 YHCE, JIOrapu(Mbl YUCEN B IPOCTHIX
ClIy4asx;

BBITIOJIHATh ~ HECJIOXKHBIE I[IPpeoOpa3oBaHMsl LENbIX H  JIPOOHO-
palroOHATBHBIX OYKBEHHBIX BBIPAXKECHHIH;

BBIpaKaTh B IPOCTEHINNX CIydasx U3 PaBEHCTBA OJHY MEPEMEHHYIO
qepes3 Apyrue;

BBIYUCIIATH B MPOCTBIX CIIy4asX 3HAUCHUS YHCIOBBIX M OYKBEHHBIX
BBIPQKEHUH,  OCYLIECTBISIA  HEOOXOAMMBIC  MOACTAHOBKH U
npeoOpa3oBaHUS;

n300paXaTh CXEMAaTHYECKH YTOJ, BEJIMYMHA KOTOPOTO BBIpaXKEHa B
rpamgycax;

OLICHMBAaTh 3HaKM CHHYCa, KOCHHYyca, TaHI€HCA, KOTaHTeHca
KOHKPETHBIX YIJIOB.

B noeceoneenoii cusnu u npu uzyueHuu Opyzux yyeOHbIX
npeomemos:

BBHINIOJIHATh ~ BBIYUCIEHHS NPH PELICHWH 3aJad IPaKTHYEeCKOro
XapakTepa;

BBIMOJHATh NPAKTHUECKHE PACUeThl C HCIOJIb30BAaHUEM IIPH
HEOOXOANMOCTH CIIPAaBOYHBIX MATEPHAJIOB M  BBIYUCIUTENBHBIX
YCTpPOMCTB;

COOTHOCUTH pC€aJIbHbIE BCIWYHUHBI, XapPaKTCPUCTUKU 00BEKTOB
OKPYXKaromero Mupa ¢ X KOHKPETHBIMHA YUCIIOBBIMUA 3HAYCHUSAMHA,

HCIIONIb30BATh METO/Ib OKPYTIICHUsI, NPUONMMKEHHS U IPUKUAKH IPU

MPUSOHOMEMPUYECKAST OKPYICHOCHIb, PAOUAHHAS U 2PAOYCHAS
mepa yena, Genuduna yend, 3a0aHH020 MOYKOl HA
MPULOHOMEMPUYECKOU OKPYIHCHOCIU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBOTLHYIO BETUHUHY, YUCIA € U TT;
BLINOHAMY apupmemuyeckue 0eliCmsus, couemas yCmuble u
RUCbMEHHbIE NPUEMbl, NPUMEHSIS. NPU HeODXO0OUMOCTIU
BLIYUCTUMENbHBLE YCMPOUCMEA,

HAX0OUMb 3HAYEHUs. KOPHS HAMYPAILHOU CMENeHU, CIMEeNneHU ¢
PAYUOHATBHBIM NOKA3AMENEM, 02APUPMA, UCROTBIYS NPU
HeoOX00UMOCMU BLIYUCTUMENbHbIE YCIPOUCTBA,

ROIL308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUHECKUX
pacuemax,

nPOBOOUMb NO U3BECIHBIM QOPMYNAM U NPAGULAM
npeobpazo6anusi GYKGEHHbIX BbIPAICCHUL, GKTIOYAIOWUX CINENeHl,
KOPHU, 102apU@dMbl U MPUSOHOMEeMPUYECKUe DYHKYUU,
HAX0OUMb 3HAYEHUSL YUCTOBIX U OYKECHHBIX GbIPANICEHU],
ocyujecmesisi Heobxooumble NOOCMAHOBKU U NPeo6pa308anus;
u306pasicams cxemMamuyecku y2o, 6eiudund KOmopo2o
BbIPAJICEHA 8 2PAVYCAX UNU PAOUAHAX;

UCNONBb306aMb NPU PEULeHU 3A0ay MAOIUYHbLE 3HAYEHUS]
MPUSOHOMEMPUYECKUX QYHKYUTL Y2Nos;

BLINONIHAMb NEPEBOO BEAUYUHDL Y2Nd U3 PAOUAHHOU MePbl 6
2paodycuyio u 0opamHo.

B nosceonesnoii ycusnu u npu uzyueHuu Opy2ux y4eoHvix
npeomemos:

8bINOTHAMb 0eliCMBUsL C YUCTOBbIMU OAHHBIMU NPU pelleHUU 3a0ay
HPAKMUYECKO20 Xapakmepa u 3a0ay u3 paziudnslx odiacmet
3HANUL, UCNOTIB3YSL NPU HEOOXOOUMOCIU CNPABOYHBIE MATNEPUATb]
U 8LIYUCTUMETIbHBLE YCIPOUCMEA,

OYEHUBAMb, CPAGHUBANL U UCNONb306AMNb NPU PEULEHUU
HPAKMUYECKUX 3A0aY YUCTOBbIE 3HAYEHUSL PedIbHbIX GeIUYUH,
KOHKPEmHble YUCTI08ble XAPAKMEPUCMUKYU 00BEKMO8
OKpYJicaroue2o Mmupa




PCHICHUY MPAKTUICCKUX 3aJa4 HOBCC}IHCBHOf/j JKH3HNU

YpaBHeHus u

Pemate nuHeliHbIe YpaBHCHUA W HCPABCHCTBA, KBaJApPAaTHBLIC

Pewams payuonanvnuvle, nokazamenvHule u jo2apu@muyeckue

HepPaBEeHCTBA YpPaBHEHHS 1 HEPABCHCTBA,; VPasHeHusi U HepaeeHCmaa, Npocmeliuue UppayuoHaIbHule,
pemath norapubmuteckne ypasHerms uma 10ga (bx + ¢) = d u cmenenHble U MpPU2OHOMEMpUYecKie YpasHeHus, HepaseHcmaea U
npocreiinye HepaBeHCTBa Bujia 10gax<d; ux cucmemot,

bbC_ UCNOABL308AMb MEMOObI PEULEHUSI YPABHEHUTL: NPUBEOeHUEe K 8UJY
pemath NOKasaTeNbEEIC ypaBHeHns, Buja 8°°= d  (rze d MOAHO «npoussedenue pasHo HYmo» Ul «HACHHOE PABHO HYII0Y, 3aMeHa
MpPEeNCTaBUTh B BHJAE CTCIICHH C OCHOBAHHEM @) W MPOCTEHIIHEe I
HepaBeHCTBa Bua a*<d  (rae d MOXKHO MPENICTaBUTh B BUJIE CTEIICHH ’ )
¢ OCHOBaHHEM a).. UCNOABL308AMb MEMOO UHMep6anos 0715 pewenUsi HepaeeHCms,
. . UCNONIBL308aMb 2pAPuUecKUll Memoo Oiisk NPUOTUNCEHHO20
OPUBOJIMTH  HECKOJIBKO ~ MPUMEPOB  KOpHEH  mpocTeifmero peutenus ypasnenuil u HepageHcms;
TPUTOHOMETPHYECKOr0 ypaBHEHHs BUAA: SinX = &, COS X = a, tgx = U30BPANCAMb 1A MPULOHOMEMPUECKOT] OKPYIICHOCTIIL
actgx = @, rae @ — TabiMYHOE 3HAYCHWE COOTBETCTBYIOICH MHOHCECNB0 PeUeHUti NPOCMEUUX MPULOHOMEMPUHECKUX
TPUTOHOMETPHUIECKON (HYHKIIHH. ypasnenuii u nepasencme;
B noeceoneenoii ycusnu u npu uzyuenuu Opy2ux npeomMemos: 6bINOIHAMb OMOOP KOPHEU YPAGHEHULL WU PEUEHUTl HePABEHCME 8
COCTaBJIATh M pEIIaTh YPABHEHWS W CHUCTEMBI YPaBHEHWH IIpH COOMEEMCMEUI C QONOTHUMETLHBIMU YCIOGULMU U
PELIEHNH HECTIOKHBIX PAKTHYECKUX 3a71ay OCPAHULEHUAMU.
B noeceonesnoii srcuznu u npu uzyuenuu opyzux yueonsix
npeomemoes:
COCMasnamb U peulams ypasHeHusl, CUCIeMbl YPAGHEHUTL U
HepaseHcmaa npu peueHuy 3a0ay Opyaux y4eOHvix npeomemos,
UCNONBL308AMb YPAGHEHUSL U HEPABEHCMEA OJis NOCIPOEHUs U
UCCNe008aHUsL NPOCMETIUUX MAMEMAMUYECKUX MOOENEU PEabHbIX
cumyayuii Uiy NPUKIAOHbIX 3a0a4;
YMemb UHMePNPEeMmUpO8ams NOIYYEeHHbI NPU PeuleHuu
VPasHeHUsl, HePABEHCBA UL CUCTEMbL Pe3VIbMam, OYeHUBAMb
e20 npagoonodobue 8 KOHMeKcme 3a0aHHOU PedibHOt CUMYayuu
UnU NPUKIAOHOU 3a0aYU;
UCrosb308amMb 20MOBbIe KOMITbIOMeEPHbIE MPO2PAMMSbI, 8 MOM
yucsne 0415 MOUCKA Mymu peweHus U uaaocmpayuu peuweHus
ypasHeHuli u HepaseHcms
DyHKIUH OnepupoBath Ha 0a30BOM YpPOBHE TMOHSATHSAMHU: 3aBHCUMOCTH Onepuposams NOHAMUAMU. 3A8UCUMOCTID GETUYLUH, (DYHKYUS,

BenM4uH, (GYHKIMS, apryMEHT W 3Ha4YeHHe QYHKUUH, 00IacTh
ONpEACNCHUST M  MHOXECTBO  3HadeHumit  GyHKimH, rpaduk
3aBUCHUMOCTH, Tpapuk QYHKIUH, HYIH QYHKIAH, OTPOMEXYTKH
3HAKOIOCTOSIHCTBA, ~ BO3PACTAHHE HA  YHCIOBOM  IIPOMEKYTKE,
yObIBaHHWE Ha YHCIOBOM IPOMEXYTKE, HAUOONbIIee W HAMMEHbINCE
3HaYeHne (GYHKIMH HA YHCIOBOM IPOMEXKYTKE, MEPHOAUYCCKAs
GhyHKIMSA, IEPHOT;

OIepUpoBaTh Ha 0A30BOM YPOBHE MOHSTHSAMU: MpsMas W oOpaTHast
MPOMOPIIMOHATBHOCTD JIUHEHHAS, KBaAPATHIHAsL, IOrapr(pMUIECKas 1

apeymenm u sHavenue yHKyuu, 06racmy onpeoeieHus u
MHOXHCECMB0 3HAUEHULl PYHKYUU, 2PAPDUK 3A8UCUMOCTU, SPAPUK
@yuKyuY, HyIU QYHKYUY, NPOMEICYMKY 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCI060M NPOMedICymKe, YObleaHue Ha YUCTOBOM
npomedsicymke, HauboIbee U Haumenblee 3Havenue QyHKyuy Ha
YUCTOBOM NPOMEIICYMKe, NEPUOOUYECKAs PYHKYUS, Nepuoo,
Yemuasn U HewemHas QYHKYuU;

onepuposams NOHAMUAMU. NPAMASL U 0OPATHASL
NPONOPYUOHATLHOCHIb, TUHEUHAS, K8AOPAMUYHAA,
J02apu@dmMuueckas u noKazamenbHas QyHKYuu,




ToKa3aTebHasl QYHKIUH, TPUTOHOMETpHYeCKre (PyHKINY;

pacrio3HaBaTh TpadWKH O3JEMEHTapHBIX (QYHKLIWH: TpsAMOH U
0o0paTHOH  MPOIMOPIMOHANBLHOCTH,  JIMHCHHOH,  KBaJpaTHUYHOMH,
sorapu()MUUECKON 1 TIOKa3aTeNbHON QyHKIMH, TPUTOHOMETPHYECKUX
bynKuwmii;

COOTHOCHTH TpauKH 3JIeMEHTapHBIX (DYHKIMNA: NpsSMON B oOpaTHOU
TIPOITOPIIMOHAIBHOCTH, JTUHEWHON, KBaAPATUIHOH, JIorapru()MUUECKOH
W TIOKa3aTeNbHOW (DYHKIMH, TPUTOHOMETPHYECKUX (QYHKIMHA C
(dbopMynamMu, KOTOPBIMHU OHH 33/1aHBI;

HaXoauTh 110 I’pa(l)I/IKy HpI/I6J'H/I)KéHHO 3HA4YCHUA (1)yHKL[I/II/I B 3aJaHHBIX
TOYKax,

onpeaeNniaTh 1o rpaduky cBoiicTBa (QYHKIUM (HYJIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HauOOJBbIINE H
HauMEHBIINE 3HaYeHHs U T.11.);

CTPOUTH 3CKU3 Tpaduka GYHKINH, YIOBIECTBOPSIOIICH TPUBEACHHOMY
Ha0opy ycJoBHi (IIPOMEXYTKH BO3pacTaHus / yObIBaHMS, 3HAUCHHE
(bYHKIUK B 38JAHHON TOYKE, TOYKU SKCTPEMYMOB H T.]1.).

B noeceoneenoii srcuznu u npu uzyuenuu opyzux npeomemos:

onpeneniaTb Mo rpadukaM CBOKMCTBAa pEaNbHBIX IPOLECCOB U
3aBUCUMOCTEl (HauOONbIINe ¥ HAUMEHbIINE 3HAYCHHS, IPOMEKYTKH
BO3PACTAHUS U YOBIBaHUA, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.1L.);

UHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOU
CHUTYaluu

mpueoHoMempuieckue QyHKyuL,

onpedensimo 3HaAueHue QYHKYUU No 3HAUEHUIO apeyMeHma npu
PA3IUYHBIX CNOCOOAX 3a0anusl PyHKYULL,

CmMpoums 2paguKy u3yuYeHHbIX QYHKYUL,

ONUCHLBAMb NO SPAPUKY U 8 NPOCMEUMUX CLYUAsX N0 PopMyIie
nosedeHue u ceoUCmea QYHKYUl, Haxooums no epaguxy GyHkyuu
Haubovbuue U HAUMEHbUIUE 3HAYCHUS,

Cmpoums 3cKu3 epagura QyHKyuu, y0osremsopsoujeli
npuedeHHoMy Habopy YCI08Ull (NPOMENCYMKU
603pacmanus/yovieanus, 3HaueHue QYHKYUU 6 3a0aHHOU MoiKe,
MOUKU IKCHMPEMYMOG, ACUMNIMOMbL, HYIU QYHKYUU U M.O.);
pewams ypagHe s, npocmetiuue Cucmemol YPagHeHui,
UCRONB3YSL CEOUCMEA PYHKYUILL U UX SPAPUKOB.

B noeceoneenoit ycusnu u npu uzyuenuu Opy2ux yueoHvix
npeomemoes:

onpeoesimy no 2papuxam u UCNoabL308amMyb O/t PEULeHUs
NPUKIAOHBIX 34044 CEOUCMBA PEAIbHbIX NPOYECCO8 U
3asucumocmetl (Haubonbuiue U HaUMeHbUUe 3HAYEHUs],
NPOMEIICYMKU 803PACANUS U YObIGAHUSL (DYHKYUU, NPOMEICYMKU
3HAKONOCMOSHCMEBA, ACUMIMONIbL, NEPUOO U M.1.);
UHMEPRPEeMUPO8AMb CEOUCBA 8 KOHMEKCHE KOHKDEMHOl
NPAKMUYECKol CUmyayuu;

onpeodesimb no 2papuxam npocmeliue XapaKmepucmuKu
NePUOOUUECKUX NPOYecco8 6 OUOI02UL, IKOHOMUKE, MY3bIKE,
paouoceszu u Op. (amniumyod, nepuoo u m.n.)

JJIeMeHTDI
MATEMATHYECKOI0
aHaJn3a

OmnepupoBath Ha 0a30BOM YpOBHE TIOHATHAMHM: IIPOM3BOIHAS
(yHKIIMK B TOYKe, KacaTelbHas K rpaduky (QpyHKIWH, TPOU3BOIHAS
GyHKIMY;

ONpeNesiaTh 3HadeHHe MPOU3BOAHONW (YHKIMH B TOYKE IIO
M300paKEHHIO KacaTelIbHOM K rpaduKy, IPOBEIEHHON B 3TON TOUKE;

pemiate HECIOXKHBIE 3aJa4d  Ha IPUMEHEHHE CBSI3M MEXAY
MIPOMEXYTKaMU MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMma (YHKIHUH, C
OIIHOW CTOpOHBI, M MPOMEXYTKAMH 3HAKOIOCTOSIHCTBA W HYJISIMU
MIPOM3BOTHON ATOH (QYHKIMH — C APYTOH.

B noeceoneenoii scusnu u npu uzyueHuu Opyzux npeomMemos:

NONIB3YACh TpaMKaMH, CPaBHHBAaTh CKOPOCTH BO3pacTaHus (pocta,
TIOBHIIIICHUSI, YBEIMYEHHUS U T.I1.) WU CKOPOCTH YObIBaHHSA (T1aJCHUS,
CHIDKCHUS, YMEHBIICHHS U T.I1.) BEJIMYMH B PEAIbHBIX IPOIIeccax;

COOTHOCHTH Fpa(l)I/IKI/I PCAJIbHBIX NPOHECCOB H 3aBUCUMOCTEH C HX

umems npeocmasnenue 06 OCHOBHBIX NOHAMUAX, UOEAX U METNOOAX
MaAmeMamuyecko2o aHaIu3d,

onepuposamv NOHAMUAMU: NPOU3BOOHAS, PYHKYUU 68 MOUKe,
KacamenvHas K epagpuxy QYHKYuY, npousgooHan QyHKyuu;
BLIYUCTAMb NPOUZBOOHYIO OOHOUNEHA, MHO2OUNEHA, K8AOPATNHO20
KOPHsL, NPOU3BOOHYIO CYMMbI QIYHKYUIL;

BbIYUCTAMb NPOUZBOOHBIE IEMEHNAPHBIX QYHKYULL U UX
KOMOUHAYUTL, UCTIONB3YS CNPABOUHBIE MATNEPUATBL,

uccned0s8amy 8 RPOCMeNnuux CIyyasx QyHKyuu Ha
MOHOMOHHOCb, HAXOOUMb HAUOOTbULUE U HAUMEHbULUE 3HAYEHUA
@dyHKYULl, cmpoums epapuKu MHO20UIEHO8 U NPOCMENUIUX
PAYUOHATBHBIX (PYHKYUTI C UCTIONB30BAHUEM ANNAPAMA
MaAmemMamuyecko2o aHaIu3d.

B noeceonesnoii scusnu u npu uzyuenuu opyzux y4eoHvlx
npeomemoes:




OIMCAaHMAMH, BKJIIOYAIOMINMH XapaKTEPUCTUKH CKOPOCTH W3MEHEHHMS
(OBICTPBI pOCT, IIIIABHOE IOHW)KEHHE U T.I1.);

HCIIOJIB30BATh I‘pa(bI/IKI/I pCaJIbHBIX IPOLECCOB i1  PCHICHUSA
HECJIOXKHBIX MPUKIIAAHBIX 3aJ1a4, B TOM YHUCJIC ONpeacsis 1Mo rpa(bmcy
CKOPOCTH X0Ja Impo1ecca

peuiams NPUKIAOHbIE 3a0adu U3 OUOIO2UL, PUZUKU, XUMUU,
9IKOHOMUKU U OPYeUX NPeOMemos, CEI3aHHbIe C UCCIe008aHUEM
XapaKmepucmuk peaibHbiX NPOYeccos, HAXOHCOEHUEM
HAUOOILUUX U HAUMEHbUIUX 3HAYEHUL, CKOPOCU U YCKOPEHUS U
UHMEPNPEeMUpPO8amb NOTYHeHHbIE Pe3YIbIMamyl

CraTtucTuka U Teopus
BEPOSATHOCTEI, JIOTUKA U

OnepupoBath Ha 0a30BOM YypPOBHE OCHOBHBIMH OIHCATEbLHBIMH
XapaKTePUCTUKAMHU YHCIOBOTO Habopa: cpeHee apu(MeTHuecKoe,

Hmemsb npedcmaeﬂeHue O npoyeccax u A6JNEHUAX, UMEIOWUX

KOMOMHATOPHKA Me/MaHa, HaubobIlee M HaMMEHbIIEE 3HAYEHHUS; 6epOSAMHOCIHbIIL XAPaKmMep, 0 CMAMUCMU4ecKux
OIlepHpPOBATh HA GA30BOM yPOBHE IOHATHAMHE: YaCTOTA U BEPOSTHOCTh 3AKOHOMEPHOCINAX 6 PEANbHOM MUPE, 0v6 OCHOBHBIX NOHAMUAX
COOBITHA, CIydaiiHBIA BBIOOp, ONBITHI C PABHOBO3MOMKHBIMH SNEMEHMAPHOU MEOpUL 6epOAMHOCmEU, 3
DEMEHTAPHBIMU COOBITHAMH, uMenb npedcmasienueo OUCKPEMHbIX U HENPEPbIEHbIX CLYyYALIHbIX
. BEUUUHAX U PACHPEOCNEHUAX, O He3AGUCUMOCTIU CLYUATIHBIX
BBIYMCIIATh BEPOSTHOCTH COOBITMH Ha OCHOBE MOJCYETA UMCIA -
HCXOJIOB. ’
uMens npeocmasienue 0 MameMamuyeckom ONCUOAHUU U
oucnepcuu CyuatiHblx eIUdUH;
B noeceoneenoii scusnu u npu usyuenuu Opyzux npeomemos: umemo npedcmasienue 0 HOpMAILHOM PACHPeOeeHUU U
OLICHUBATh M CPABHMBATh B MPOCTBIX CIIYdasX BEPOATHOCTH COOBITHIA MPUMEPAX HOPMANbHO PACHPEOENEHHbIX CIYALIHbIX GeTU UM,
B MPOCTEHIIIHX MPAKTHUECKAX CHTYAIHSX H B PEATBHOI JKH3HI, nOHUMAb CYMb 3AKOHA GONBULL HuCen U 6b100PO4HO20 Memooa
uzMepenus 6eposimHoCmel;
YUTaTh, COMOCTABNATh, CPABHUBATH, WHTEPNPETHPOBATH B IIPOCTHIX . .
umems npedcmasienue 06 YCRo6HOU 6ePOAMHOCIU U O NOJHOL
CllydasiX pealbHbIC JaHHBIC, IPEJCTABICHHBIE B BHJAE TAOIMII, ,
6ePOSIMHOCTIU, NPUMEHAMb UX 6 PEUeHUU 3a0ay,
JarpamM, rpapukoB
UMenb npeodcmasieHue 0 6aHCHHIX YACTHBIX UOAX
pacnpedenenuti u nPUMeHsms Ux 6 Peuenuu 3a0au;
uMens npeocmasienue 0 KOppensyul Ciy4aiHbIx 6eIUUUH, O
JIUHEUHOU pecpeccull.
B noscedneenoil scuznu u npu uzyuenuu Opyzux npeomMemos:
BLIYUCTAMD UTU OYEHUSATND 6ePOSIMHOCTY COOBIMULL 6 PeaNbHOl
JHCUBHU,
8b1OUPAMb NOOX0OsIUUE MEMOObL NPeOCMABIeHUs. U 0OpabomKu
OAHHbIX,
YMemb peuams HecI0JCHbIe 3a0a4U Ha NPUMEHEHUE 3aKOHA
OOMBULUX YUCEN 6 COYUONO2UM, CPAXOEAHUL, 30PAB0OXPAHEHUL,
obecneuenuu 6e30NaACHOCIL HACEACHUSL 6 YPe36bIYATIHBIX
CUmyayusx
TexcToBbIe3aga4u PelaTh HECIIOKHbIE TEKCTOBbIE 331241 PA3HBIX THIIOB; Pewamv 3a0auu pasnvlx munos, 6 mom uucie 3a0aqu

aHAJIM3UPOBATh YCIOBUE 3aa4l, P HEOOXOAMMOCTH CTPOUTD IS €
pEIIECHHUS] MaTEMaTHIECKYIO MOJIEI;

MOHNUMAaTh W HCIIOIB30BaTh OISl PEIICHHS 3aJadd HWHQOpPMAIHMIO,
MIPE/ICTaBICHHYI0 B BU/E TEKCTOBOW M CHMBOJBHON 3alicHh, CXeM,
Tabnu, quarpaMm, rpadrukoB, PUCYHKOB,

ROGbIUEHHOU MPYOHOCTIIL

8610UPAMb ONMUMATLHBLIL MEMOO peulerUs 3a0ayl,
paccmampusas pasiuyHblie Memoovl,

CMpOUmMs MOOeb peueHUs 3a0adi, nPo8ooUms 00KA3AmenbHble
paccyxcoenus,




HeﬁCTBOBaTB 110 AJITOPUTMY, COACPKAIICMYCs B YCJIOBUM 3ada4U,
HCIOJIB30BATh JIOTUYCCKUEC PACCYKACHUA ITPU PCUICHUUN 3a1avuu;

paborate ¢ W30BITOYHBIMH  YCIIOBHSIMH, BBIOMpas U3  Bceil
nH(opManuy, JaHHbIE, HEOOXOUMBIE IS PEIICHHS 3a1auH;

OCYIIECTBIISTH HECIIOXKHBIH Iepe0op BOZMOXKHBIX PEUICHUH, BBIOHpas
U3 HHUX ONTHMAJbHOE I10 KPHUTEpUsiM, C(OPMYINPOBAHHBIM B
YCIIOBUH;

AHAJIM3UPOBATL W HHTCPHPETUPOBATL IMOJYUYCHHBIC PCUICHUA B
KOHTCKCTC YCJIOBUS 3aJa4H, BI)I6I/IpaTI) peuICHus, HE IPOTUBOPECHAIIIUEC
KOHTEKCTY,

pemarh 3a1ayd Ha pacuyeT CTOMMOCTH IMOKYIIOK, YCIIYT, MOE3I0K H
T.IL;

peuiatb HECJIOXHBIC 3aJladyu, CBA3AHHLIC C OOJEBbBIM Y4YaCTUEM BO
BJIaACHUU (l)PIpMOfI, npeanpuaATUeM, HEABUKUMOCTBIO;

pelarh 3aauu Ha MPOCThIE MPOLIEHTHI (CUCTEMBI CKU/IOK, KOMHCCHH)
U HAa BBIYMCICHHE CIOXKHBIX IIPOLEHTOB B pa3iIUYHBIX CXEMax
BKJIAJIOB, KPEUTOB U UIIOTEK;

pemiath  TpakTHYeCKHe 3aaadyd, TpeOyIoIlUe  HCIIOJb30BaHUS
OTPULIATENIBHBIX ~ YWCEN: Ha ONpEeNeNieHHEe TeMIlepaTypbl, Ha
OIlpeNieNieHNe IMOJIOXKEeHNUs Ha BPEMEHHOW ocH (10 Hamed 3pel U
Hoclie), Ha JIBIKCHUE JCHEXHBIX CpeACTB (NPUXO0I/pacxof), Ha
onpeeNneHe TITyOuHbI/BBICOTHI U T.11.;

UCIIOJIb30BaTh TOHSATHE MaciiTada Ui HaXOXJISHUS PACCTOSHUN WU
JUIMH Ha KapTax, IUIaHaX MECTHOCTH, IUIaHaX IIOMEIICHHUH,
BBIKpOMKAX, MPH pabOTe HA KOMIIBIOTEPE U T.I1.

HCTIONIb30BaTh T'OTOBBIE KOMIIBIOTEPHBIE MPOrpaMMbl MPU PELICHUH
3a1a4

B nosceonesnoii sicusnu u npu uzyueHuu Opy2ux npeomenos:

pelmaTh HECIOXHBIE TPAKTHYeCKWe 3aJadd, BO3HHUKAMOIINE B
CUTYaIlMsIX ITOBCETHEBHOM KU3HU

peuiams 3a0a4u, mpebyowiue nepedopa 8apuanmos, NpoGepKu
VCR08ULL, 8b160PA ONMUMATILHO2O Pe3yibmamad,

AHATUZUPOBAMb U UHMEPNPEMUPOBAms pe3yibmamovl 8
KOHmeKcme yCo8us 3a0a4, ebloupamy peueHus, He
npomueopesaujue KOHMeKCny;

nepesooums npu peweHuy 3a0a3u UHGoOpmMayuro uz 00HoU Gopmol
6 Opy2yio, UCROIb3YSL NPU HEOOX0OUMOCIU CXeMbl, MAbIUYbL,
epaguxu, ouazpammol;

B noeceoneenoi ycusnu u npu uzyuenuu Opy2ux npeomemos:
peuiams npaKmuiecKue 3a0ayu U 3a0ayu u3 Opyeux npeomemos

I'eomeTpus

OnepupoBatb Ha 0a30BOM YpOBHE MOHATHSAMH: TOYKA, MpAMAasi,
IUIOCKOCTh B MPOCTPAHCTBE, MApaUICIBbHOCTh U NEPIEHANKYIIIPHOCTD
NPSIMBIX U IUIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BUJIBI MHOTOIPDAHHUKOB (TIpU3Ma, IIMpaMua,
MIPSIMOYTONBHBIN MapajuIenenuies, Ky0);

n300pakaTh U3ydaeMble (GUTypHI OT PYKH U C IPIMEHEHUEM MPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

Jenath (BBIHOCHBIE) IDIOCKME YEPTEXKH W3 PHCYHKOB IIPOCTHIX

Onepuposamv NOHAMUAMU: MOYKA, NPAMASL, NIOCKOCb 8
RPOCMPAnCmee, RAPALIETbHOCb U NEPNEHOUKYIAPHOCHb HPAMBIX
U niocKkocmei,;

RPUMEHAMb 015l peule s 3a0ay 2eoMempuyeckue akmol, ecau
VCI08UsL NPUMEHEHUs 3a0aHbl 8 I8HOU hopme,

pewams 3a0auu Ha HAXOHCOEHUEe 2eOMEMPUYECKUX BeTUUUH NO
06pazyam Uy aneopumMmam,

denamo (8bIHOCHbIE) NIOCKUE YePMeNCU U3 PUCYHKO8 00beMHbIX
Quzyp, 8 mom uucie pucogamv ud ceepxy, COOKy, cmpoumy




00BEMHBIX (QUTYp: BHII CBEPXY, COOKY, CHU3Y;

HU3BJICKATh I/IH(l)OpMaIII/IIO O TPOCTPAHCTBECHHBIX TI'COMCTPUYCCKUX
(I)I/Il“yan, NPEACTABJICHHYIO Ha UCPTCIKAX U PUCYHKAX;

npuMeHsaTh Teopemy Iludaropa mnpu BEYHCIEHHH 3JEMEHTOB
cTepeoMeTpryecKux Guryp;

HaXOJUTh 00BEMBI M mIomaigun HOBerHOCTeﬁ
MHOT'OI'paHHUKOB C IPUMCHCHUEM CI)OpMyJ'I;

MPOCTENIIINX

pacro3HaBaTh OCHOBHBIC BH/BI TeJ BpallleHUS (KOHYC, IMJIMHID,
cdepa u map);

HaXOAUTh OOBEMBI W IUIOMIAAM  TOBEPXHOCTEH  MPOCTEHIINX
MHOTOIPAHHUKOB U TEJT BPAIEHUS ¢ IPUMEHEHUEM (HOPMYIL.

B noeceoneenoii ycusnu u npu uzyuenuu Opy2ux npeomMemos:

COOTHOCHTh a0CTpakKTHbIE T€OMETpHYECKHE TOHATHS M (akThl C
peaabHBIMHU )KU3HEHHBIMU O0BEKTAMH U CUTYALUSIMHU;

UCIIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QUTYp
JUIA PELICHUS TUIIOBBIX 3a/1a4 MPAaKTUYECKOrO COAECPKAHNUS;

COOTHOCHTh IUIOIIANM ITOBEPXHOCTEH TeNl OJAMHAKOBOW (HOPMEI
Pa3IMYHOrO pasMepa;

COOTHOCHTh OOBEMBI COCYIOB OAWHAKOBOW (DOPMBI Pa3IMYHOIO
pasmepa;

olleHNBaTh ()OpPMY MNPABIWIBHOIO MHOTOIPAHHUKA IIOCIE CIIMJIOB,
Cpe30B U T.I. (OHpeneiaTh KOIMYECTBO BEpIUMH, pedep M IpaHed
MIOTY4EHHBIX MHOTOTPAaHHHUKOB)

CeyeHUss MHO2OSPAHHUKOB;
U3671eKAMb, UHMEPNPEMUpo8amsy 1 npeodpasoevléams
UHGOpMaAYUIO 0 2eOMeMPUYECKUX uUeypax, npeocmasieHHyro Ha
yepmeogicax,

RPUMEHAMb 2eoMempuieckue axmol 05l peuieHus 3a0at, 6 Mmom
yuce npeonoaazaowux HeCKOIbKO Uld208 PeuleHusl,;

ONUCHLBAMb 63AUMHOE PACNOOJNCEHUE NPAMbIX U NIOCKOCHEl 8
npocmpancmee;

Gopmynuposams c8oUCmMEa U NPUHaKu Gueyp;

00KA3bIBANb 2COMEMPUUECKUE YMEEPHCOCHUSL,

enadems CMaHOAPMHOU K1accugurayueti npoCmpanHCmMeeHHbIX
Queyp (nupamuosvl, npusMel, NApaLIeIenunedst);

HAxo0ums 06veMbl U NIOWAOU NOBEPXHOCEL 2COMEMPUUECKUX
men ¢ npumeHenuem Qopmy;

BLIYUCTIAMb PACCIMOSHUSL U Y2Tbl  NPOCMPAHCMEE.

B noeceonesnoii sicuznu u npu uzyuenuu opy2ux npeomemos:
UCTONBL308AMb CEOUCMBA 2EOMEMPUUECKUX (hu2yp OJisi peueHus
3a0a4 NPAKMUYECKO20 Xapakmepa u 3a0ay uz opyaux obnacmei
SHaHUU

BexTopbl H KOOPAMHATHI B
MPOCTPAHCTBE

OnepupoBats Ha 6a30BOM YpOBHE IOHATHEM IEKapTOBBI KOOPANHATHI
B [IPOCTPAHCTBE;
HaXxOJUTh  KOOPAMHATEHI
napaJiesenunesia

BepIIMH Kyb0a ¥  NPSIMOYTOJIBHOTO

Onepuposams NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL &
npOCMpancmee, 6eKmop, MOOyib 6eKmMopd, PaGeHCME0 6eKMOPOS,
KOOPOUHAMbL 8EKMOPA, Y20]l MENHCOY BEeKIMOPAMU, CKATAPHOE
npousgedeHue 6eKmopos, KOLIUHEAPHbIE 6EKMOPbL,

HAxXo0umu paccmosiHue mexncoy 08yMst MOUKAMU, CYMMY 6eKMOpos8
U npousgedeHue eKmopa Ha YUCio, Y20l MeACOy GeKMOpamu,
CKATSIPHOE NPOU368edeHUe, PACKIAbIEATNb EKMOP NO 08YM
HEKOJUIUHEeAPHbIM GEKMOPAM,

3a0a8amv NIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOU cucmeme
KOOpOUHam;

pewams npocmetiuiue 3a0auu 86e0eHUeM 6eKMOPHO20 Ha3uca

HcTopusi MaTeMaTUKH

OmnuceIBaTh OT/IENBHBIE BBIJAIONINECS PE3YIIBTATHI, IIOyIEHHbIE B
XOJIe pa3BUTHS MAaTEMATHKH KaK HAyKH;

3HATh IIPUMEPBI MATEMATHIECKHX OTKPBITHH M NX aBTOPOB B CBS3H C
OTEYECTBEHHON M BCEMUPHON HCTOPUEH;

Hpedcmaeﬂﬂmb 6K1A0 6bzdammux0ﬂ mamemamuxkoe 6 pazeumue
mamemamuKi U UHbIX HA)YHbLX 06ﬂacmeﬁ;
NOHUMAams pojlb Mamemamuxku 6 paseumuu Poccuu
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— TIOHUMATh POJIb MATCMATHKH B PA3BUTUHN Poccun

MeTO}IbI MaTeMAaTHKH — HpI/IMeHSITB H3BECTHBIC MCTOABI ITPU PCHICHUN CTaHAAPTHBIX —  Hcnonvzosamp ocrosivie menoobl ()oxas’ameﬂbcmea,
MaTeMaTUYCCKUX 3aa4, npoeodumb 00KaA3amMenbCmeo U 6bINOJIHANb onpoeepotcerHue,
- 3aMe4yaThb U XapaKTEpU30BaATb MATCMATUYCCKUC 3aKOHOMCPHOCTHU B —  HUmems npedcmaeﬂeuue O mMamemamuke Kaxk sacmu Mupoeoﬁ
Oprmammeﬁ HeﬁCTBHTGHBHOCTH; KYyJZbmypbol U O mecme mamemamuKku 6 COGpeMeHHOZ:i
- MPpUBOAUTH NPUMEPBI MATEMATUICCKUX 3aKOHOM€pHOCT€fI B IIpUpOJEL, yusuauzayuu, o Cnocodax ONUCAHUSL HA MAMEMAMUYECKOM
B TOM YHUCJIC XaPAKTCPUIYIOIINX KPACOTY U COBCPIICHCTBO A3bIKe AGNEHUU PealbHo20 mupa,
OKpY’Karouero Myupa u HpOI/ISBCﬂCHHﬁ HCKYCCTBa —  HUmems npedcmaeﬂeuue O mamemamudecCKux NOHAMuUAX KakKk o

BADICHETUUUX MAMEMAMUYECKUX MOOETIAX, NO360TIOUUX
ONUCHLBAMb U UZYUAMb PA3HBLE NPOYECCL U GNCHUS,

—  Umems npedcmasnenue 0 603MONCHOCMU AKCUOMAMUYECKO20
ROCMPOCHUS MAMEMAMUYECKUX MeoPUtl,

—  NPUMEHSIMb OCHOBHbIE MEMOObl PEULeHUsL MAMEMAMUYLECKUX
3a0au, npoooUMb OOKAZAMENbHbIE PACCYICOCHUSL 8 X00e UX
pewienus;

—  HA OCHOBEe MAMEeMAMUYECKUX 3AKOHOMEPHOCMEl 6 npupode
Xapakmepuzoeamo Kpacomy u CO8EPULCHCIMBO OKPYICAIOUe20
MUPA U NPOU3BEOCHULL UCKYCCNEA,

—  npumeHsmb npocmeiuiue NPOSPAMMHbIE CPeOCMEa U INeKMPOHHO-
KOMMYHUKAYUOHHBIE CUCTEMbL NPU PEULCHUU MAEMAMUYECKUX
3a0ay

Conep:xanue kypca matemaTuku 10-11 kiacca (ocHoBHasi 6a30Basi mporpamMma)
CoaepixaHue NnpeacTaBJeHO YKPYIHEHHBIMH pa3eiaMu:

1. AnreOpa 1 Hauajla MaTEMaTHYECKOTO aHAN3a
2. I'eomerpust
3. BepositHOCTB U cTatucTuka. JIoruka u KOMOMHATOpHKA

Anredpa m Havaja MaTeMaTHdeckoro ananmsa.lloBropenue.PemeHue 3amad ¢ HCHONB30BAHMEM CBOMCTB YHMCEN M CHUCTEM CUHCIECHUS, AEIMMOCTH, IONEH M dacTe,
MIPOLIEHTOB, MOyJieH uncen. Pelienne 3a1a4 ¢ UCIIONB30BaHUEM CBOMCTB CTENIEHEH U KOPHEH, MHOTOUWJICHOB, Pe0Opa30oBaHUii MHOTOWICHOB M JPOOHO-PAIMOHAIBHBIX BBIPAYKCHUIA.

Pemenue 3aaa4 ¢ UCMIOIB30BAHUEM I'PATyCHOM MephI yriia. Moaynb 4yuciia U €ro CBOMCTBA.

Pemenue 3ama4y Ha ABIDKEHHE W COBMECTHYIO pabOTy ¢ IMOMOIIBIO JIMHEHHBIX M KBaJpaTHBIX YPaBHEHHH M MX CHCTEM. PeleHue 3aiad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U
CHCTEM HEPABEHCTB C OHOH MEpEeMEHHOMH, ¢ MPUMEHEHHEM H300paKEHHS YUCIOBBIX POMEXKYTKOB.

Pemienne 3amad ¢ MCHOONB30BAHUEM YHMCIOBBIX (YHKIMI W uX rpadukoB. Mcronb3oBaHue CBOMCTB M TpaMKOB JHHEHHBIX W KBaJAPaTUYHBIX (YHKIHMHA, OOpaTHOM

MPOMOPIMOHANBEHOCTY ¥ (D YHKITHH y=+X. I'pacduueckoe pelieHre ypaBHEHUI U HEPABEHCTB.
Tpuronomerpuyeckass OKpYXHOCTb, paouannas mepa yend. CHHYC, KOCHHYC, TaHI'€HC, KOMaHzeHc TPOU3BONBHOrO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO H

T T T
y — pan). Popmyavl crodcenus mpueoHOMemMpUIEeCcKUx

4’3" 2

CIIE/ICTBHS M3 Hero. 3HaueHus! TpuroHoMmerpuueckux (yukiuid mus yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0,

b}
6
@yHryuil, hopmynsl npugedenus, popmyavl 080UHO20 apeyMeHmA.
Hymu QyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HanOonblee 1 HaumMeHblIee 3HaueHHe QyHKUuH. [lepnoanyueckue GyHKUMH. YETHOCTP U HEYETHOCTH (DYHKLIHUH.
Cnoorcuvie pynryuu.
Tpuronomerpuueckue GyHkuun Y = COS X, Y =SiN X, y = tgX . @yuxyus Y = CtgX . CroiicTBa 1 rpa@uKu TPUTOHOMETPUIECKHMX ()YHKIHH.
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ApPKKOCUHYC, apKCUHYC, apKTaHI'€HC Yncia. Apkkomaneenc uucna. IIpocTeiiye TpUroHOMETpUYECKUE YpaBHEHM. PellieHre TpUroHoMeTpu4ecKux ypaBHEHU.
Obpammvle mpuzonomempuyeckue GyHKyuu, ux ceolicmsa u epaguxu. Peuienue npocmeiuux mpuzoHoMempuieckux HepageHCcms.
CrerieHb ¢ IeWCTBUTEIHHBIM MIOKa3aTeleM, CBOHCTBa crerneHu. [IpocTeiine mokazarenbHbIe ypaBHEHHUs 1 HepaBeHCTBa. [TokazaTenpHas QyHKIHS U ee CBOHCTBA U rpaduK.
Jlorapudm uucna, cBoiictBa morapudma. Jecaruansiid gorapudm. Yucno e. Hamypanvuoiii noeapugm. IpeodpasoBanue morapupMudecKux BeIpaxeHuil. Jlorapupmuaeckre
ypaBHeHUS U HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U ee CBOHCTBA U rpaduK.
CrenenHast pyHKIUS 1 ee cBOicTBa U rpaduk. MppanyoHaabHbIe ypaBHEHUSI.
Memoo unmepeanos 0ns peutenus HepageHCms.
Ilpeobpazosanus epaghuxos ynxyuii: cosue 8001b KOOPOUHAMHBIX OCEl, PACTIAMNICEHUE U CHCAMUe, OMPadXceHue OMHOCUMeNbHO KoOOpouHamuulx ocell. I paguueckue memoowi peutenus
ypasHenuil u Hepagencms. Pewenue ypasHenui u nepageHcma, coO0epircaujux nepemeHHyo oo 3HaKOM MOOYJIA.
Cucmemul nOKA3aMeNbHIX, 102APUPMULECKUX U UPPAYUOHATbHBIX ypasHeHutl. CucmeMbl NOKA3amMenbHbIX, 102aPUPMULECKUX HEPABEHCTNE.
Bzaumno oopamusie gynurxyuu. I paguru ezaumno obpamuuvix @yHKyul.
Ypasuenus, cucmemor ypasnenuii ¢ napamempom.
[MponsBonHas ynkimu B Touke. KacatenpHas k rpaduky ¢yHkiun. ['eomerpuueckuii M (u3uueckuil CMbICT Npou3BOAHOW. I[Ipow3BonHble aneMeHTapHBIX (GyHKUMH. [Ipasuna
oughgpepenyuposanus.
Bmopas npouzeoonas, ee ceomempuieckutl U QuuyecKuli CMoici.
[NonsiTne o HempepbIBHBIX QYHKIUAX. TOUkM sKcTpemyma (MakcMMyma W MHUHHUMYyMa). VccienoBaHue dieMeHTapHbIX (DYHKIMHA Ha TOYKHM SKCTpeMyMa, HauOonbliee M HanuMEHbIIee
3Ha4Y€HHE C OMOIIBIO MPOU3BOAHOM. [locmpoenue epaguxos pynryul ¢ nomowbio npouzeoonsix. lpumenenue npousgooHOU NPU peuleHuY 3a0ay.
IlepBooOpasHas. I[lepsoobpasuvie snemenmapnvix Gynkyuil. Ilnowads kpusoruneiinon mpaneyuu. @opmyna Hotomona-Jletibnuya.Onpedenennviii unmezpai. Boiuucnenue niowadei
nAOCKUX Qpuzyp u 06vemo8 men 8pawenuss ¢ NOMOWbIO UHMeSPad.
I'eomeTpus.IloBropenue.Pelienne 3amad ¢ npruMeHEHHEM CBOKMCTB (UIyp Ha TUIOCKOCTH. 3a7iayd Ha JIOKa3aTelIbCTBO M IOCTPOCHHE KOHTPIpUMepoB. Mcnonb3oBaHue B
3a/auax MPOCTEHINNX JIOTMYEeCKUX MpaBuil. PelieHne 3a7ad ¢ MCIOJIB30BAHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHHH B MPSMOYTOJBHBIX TPEYrojbHUKAX, (PaKTOB, CBS3AHHBIX C
YeThIpeXyrojbHUKaMH. Pemenue 3agad ¢ MCHONb30BaHMEM (DAKTOB, CBA3AHHBIX C OKPYXKHOCTAMH. Pemienue 3amay Ha M3MEPEHUsS HA IIOCKOCTH, BBIYMCIECHHE AJIMH U IUIOIIAJACH.
Pewenue 3a0au ¢ nomowplo 6eKmMopos u KOOpOUHam.
Harnsguas crepeomerpust. Ourypsl 1 ux uzobdpakenus (Ky0, mupamuna, npusma). OcrhogHvle noHamus cmepeomempuu u ux ceoticmea. Ceuenus Kyda u TeTpasapa.
Touxa, mpsiMas M IUIOCKOCTb B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM M CIIEACTBHUSA M3 HUX. B3anMHOEe pacnosioXeHHE MPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE.
[NapamienbHOCTD NPSMBIX U IDIOCKOCTEH B pOCTpaHCcTBe. M300paxeHne NpocTerInX MpOCTPAHCTBEHHBIX (DUTYp Ha IJIOCKOCTH.
Paccrosnus mexny Gurypamu B IpoCTpaHCTBE.
Vsl B ipocTtpaHcTBe. [lepneH AuKyISIpHOCTD MPSIMBIX U INIOCKOCTEH.
[Npoexuus purypsr Ha WIOCKOCTh. [IpU3HAKK IEPIEHIUKYIIPHOCTH NPSIMBIX U INIOCKOCTEH B IpOCcTpaHCTBE. TeopeMa o TpeX HepIleHANKYIIpax.
Mtuororpannuku. [Tapamnenenunen. CoiictBa npsMoyroyibHOro napasmienenunena. Teopema [Tugaropa B mpocrpanctse. [Ipuszma u nupamua. [IpaBunpHas nupamuzna u
npaBwiIbHas npusMa. [IpsiMas mupamuga. DeMeHTbI IPU3MBI U THPAMUIbL.
Tena BpamieHus: IWIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA HPSMOrO KPYroBOTO LMIMHIPA, NPSIMOrO KPYroBoro KoHyca. M300pakeHHWe Tea BpalleHUs Ha
TUTOCKOCTH.
Ilpedcmasnenue 06 yceueHHOM KOHYCe, ceueHus KOHYCd (RapanieibHoe OCHOBAHUIO U NPOXoosaujee yepe3 6epulity), ceueHus YuiuHopa (NapaiienbHo i RepReHOUKyIAPHO ocl),
ceuenus wapa. Paseepmka yununopa u Konyca.
Ipocmetiuiue KomMOUHaYUU MHO20SPAHHUKOS U Mell 8paujerus Medxcoy cobotl. BEIUUCISHIE 2IIEMEHTOB MPOCTPAHCTBEHHBIX GUryp (pedpa, IUaroHajH, yriibl).
[Tnonans MOBEPXHOCTH MPABIIIBHOM MUPaMHIBI M IPSMO Mpu3MBL. [1nomans moBepxXHOCTH MPAMOT0 KPyroBOTO MIIMH/PA, IPSIMOTO KPYTrOBOIO KOHYCA U IIapa.
[onsTie 06 o6peMe. OObeM MUpPaMUIBI ¥ KOHYCA, IPU3MEI U IITHHApa. O0BeM mapa.
Tlooobnsie mena 6 npocmparcmee. COOTHOIIEHHS] MEKTY TUIOIIAAIMA TIOBEPXHOCTENH M 00beMaMU MOJOOHBIX Tedl.
Heudicenuss 6 npocmpancmee: napaniiesbHulii NEPeHoc, YeHMpPAIbHAsE CUMMEMPUs, CUMMEMPUs OMHOCUmenbHo niockocmu, nogopom. Ceoticmea oeudcenui. llpumenenue
08UIICEHULL NPU peuleHUuU 3a0ad.
BexkTops! 1 KoopanHaTH B ipocTpancTBe. CyMMa BEKTOPOB, YMHOXXECHHE BEKTOpa Ha YMCIIO, Yroi MeXay BekTopamu. KomumnHeapHble M KOMIUTaHapHBIE BEKTOPBL. Ckanaphoe
npousgedenue 6ekmopog. Teopema o paznodxceHuu 6eKmopa no mpem HeKOMIIAHapHvim ekmopam. CranapHoe npousgedenue 6eKmopos 6 koopounamax. Ilpumenenue 6exmopos npu
peuerul 34044 Ha HaxoxcoeHue pacCmosHull, OIuH, niowaoel u 00vbemos.
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Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cpepuvl 6 npocmparcmee. Popmyna 0Jis BbIYUCIEHUS. PACCIMOAHUSL MEANCOY MOYKAMU 8 NPOCMPAHCHIEE

BepositHocTh M craTucTHKA. Jlornka u kom6uHaTopuka. [ToBropenue. Pemenre 3amad Ha TabindHOE U Tpaduueckoe MpeCTaBiIeHUe TaHHBIX. VICIONb30BaHNE CBOWCTB U
XapaKTEePUCTUK YUCIOBBIX HAOOPOB: CpPEeIHMX, HAMOOIBIIETO M HAMMEHBIIIEr0 3HAUEHMs], pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpedenerue 4acmomol U 6epOAmMHOCIU COObIMULL.
Buiuucnenue seposmuocmeti 8 Onvimax ¢ pagHOBO3MOICHbIMU DlleMeHmapHuiMu ucxodamu. Pewenue 3a0au ¢ npumenenuem xomounamopuxu. Pewenue 3adau ma eviuucienue
6EPOAMHOCIEU HE3ABUCUMBIX COOBIMUL, NpuMeHenue Gopmyabl clodxicenuss eeposmuocmei. Pewenue 3adau ¢ npumenenuem ouazpamm Dinepa, depega geposimuocmell, ¢opmyivi
Bepnynnu.

Yenosnaa sepossmuocmo. Ilpasuno ymuooicenus eepossimuocmeii. Qopmyna noIHoU eposimHOCHIL.

Juckpemnule ciyuatinvie genuuunvl u pacnpedenenus. Hezasucumvle cayuaiinvie eenuuunvl. Pacnpedenenue cymmol u npouzeeoeHus He3a8UCUMbIX CTYYAUHbIX BEIUYUH.

Mamemamuueckoe ooicudanue u oucnepcus ciayyanou eeaudunsl. Mamemamuueckoe odxcuoanue u OUCNEpcUsi CymMmul CIyuainblx eenuyut. I eomempuueckoe pacnpeoenenue.
bunomuanvnoe pacnpeoenenue u ezo ceoticmaa.

Henpepuisnvie cryuaiinvle senuuunoi. llonsmue o niomuocmu geposimuocmu. Pasnomepnoe pacnpedenenue.

Toxaszamenvroe pacnpedenenue, e2o napamempbi.

THonsmue o nopmanvhom pacnpedenenuu. Ilapamempul Hopmanvhozo pacnpedenenust. [lpumepsl cayuaiinblx GeauduH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPeuHoChb
U3MepeHull, pocm 4el08eKa).

Hepasencmeso Yebvuuesa. Teopema Bepnynnu. 3axon 6oavwux uucen. Bvlbopounvlii memoo usmepenus éeposimuocmeil. Ponv 3axona 6onvwux uucen 6 nayke, npupooe u
obwecmse.

Kosapuayus o0syx cayuaiinvix eemuyun. Ilowsmue o xosgpduyuenme xoppenayuu. Coemecmuvie HAOMOOEHUs 08YX CIYYAUHbIX 6eauyuH. Buibopounvii kodgduyuenm
Koppensiyuu

TemaTH4eckoe NJIAHNPOBaHUE Kypca MaTemMaTukm 10 kiacca

Homep OcHOBHOe cofiepakaHHe N0 TeMaM Kon-60 XapakTepuCTHKA OCHOBHBIX BH/IOB [efITeJIbHOCTH YUCHHKA (HAa YPOBHE
271a6bl uacog YueOHBbIX AeiicTBHUI)
1 BBoaHOe MOBTOpEHHE
Pemenue 3aaa4 ¢ UCIOIB30BAHUEM CBOMCTB YHMCEN U CUCTEM CUHCIICHMUS, IIpuMeHATH NONYYEHHbIE 3HAHUN, YMEHHS U HABBIKU 110 TEMaM.U3y4EHHbIM B 7-
JEIMMOCTH, IOJIEl M 4YacTed, NPOLIEHTOB, MOAyJleil uucen. Pewmenue 9 knaccax. IIpuMeHAATH aJrOPUTMBI IIPU BBHIIOIHEHUN 3aaHUS, 00001IaTh U
3aja4 C MCIOJIb30BAHUEM CBONCTB CTENEHEH M KOpHEH, MHOTOWICHOB, CHCTEeMATH3HPOBATD [10JTyICHHbIC 3HAHUS.
npeoOpa3oBaHuii MHOTO4JICHOB " JIPOOHO-PAIOHATIBHBIX

BeIpaKeHHil. PerieHne 3amad Ha JBIKEHHE M COBMECTHYIO pPadoTy C
MIOMOUIBIO JINHEMHBIX U KBAJPAaTHBIX YPAaBHEHUHN U UX cUCTeM. PemieHue
3a[a4 ¢ IOMOIIbIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
MIEPEMEHHOM, C MPUMEHEHHUEM H300payKeHUSI YHMCIOBBIX MPOMEXKYTKOB.
Pemrenne 3amad ¢ TpEMEHEHWEM CBOWCTB (UTYp Ha IUTOCKOCTH.
Hcnonp3oBanue B 3a7ayax MPOCTEUIINX JIOTMYECKUX MpaBuil. PemeHue
3aJad C HCIIONB30BAHUEM TEOPEM O TPEYTOJIbHHMKAX, COOTHOIICHHH B
MIPAMOYTOJIBHBIX TPEYrolbHHUKAX, (hakToB, CBSI3aHHBIX c
YeTBIPEXyroabHUKaMH. PeleHne 3agad C HCHONb30BaHHEM (DAKTOB,
CBSI3aHHBIX C OKPYXHOCTSIMH. PemieHme 3agad Ha H3MEpeHHS] Ha
IUTOCKOCTH, BBIYHCIICHHE JUTHH W TUTOMIACH.

2 Kopuun, crenenu, norapumsl
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Monyne yncna u ero cBoiictBa.CreneHb € JAeUCTBUTENbHBIM
moKa3aTejeM, CBOWCTBa cremeHH. [Ipocreiimme TOKa3aTeNnbHEIC
ypaBHEHHS U HepaBeHCTBA. [loka3aTenmbHas (GyHKIUS W €€ CBOMCTBA U
rpaduk.

Jlorapupm  umcma, cBoiictBa Jyorapupma.  JlecATHUHBIH
morapudM. Yucno e. Hamypanvuoui nocapugpm. ITlpeoOpaszoBaHue
Jorapu(MUYECKUX BBIpaKeHUU. Jlorapudpmudueckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckas GyHKINS U ee CBOHCTBA U Tpaduk.
Crenennass (yHKIMS W ee cBoWicTBa W Tpaduk. MppanuoHanbHBEIC
ypaBHeHUs. PerieHue 3aa4 ¢ UCIOIB30BAHUEM YHCIOBBIX (DYHKIIMHA H
ux rpadukoB. lcmomp3oBaHME CBOWCTB M TPA(pHUKOB JIMHCWHBIX U
KBaJIPaTUYHBIX (DYHKIMH, 00paTHOH MPOMOPIHUOHATBHOCTA M (DYHKITHH

y=~X. I'pacmueckoe penienre ypaBHeHUI 1 HEPABEHCTB.
Memoo unmepeanos ons peutenus HepageHcms.

BoInonHATh BBIYMCIEHUS C JCHCTBUTENBHBIMH YHCIaMH (TOYHBIE W
npuOMKEHHBIE), Mpeodpa3oBBIBATH  YHCIOBBIE Pemars  mpocreiimie
MOKa3aTelbHBIE W JIOrapu(MHUYECKHE YypaBHEHMS M HEpPaBEHCTBA, a TakKe
YpaBHEHHSI ¥ HEPABEHCTBA, CBOJIIMECS K MPOCTEHIINM MPU IOMOIIN 3aMEHBI
HEM3BECTHOrO. 3HATH WM NMPHMEHATHh O0O3HAYEHHS OCHOBHBIX IOAMHO)KECTB
MHO)KECTBA JICHCTBHUTENFHBIX YHCEN, OOO3HAUEHHS! UYHMCIOBBIX IPOMEKYTKOB.
OmnepupoBaths ¢opMyaaMu I 4YHCIAa TEPECTAHOBOK, pPa3MENICHUH W
coderannit. OlleHMBATh YHCIIO KOPHEH NeJoro anreOpandeckoro ypaBHEHUSL.
YMeTh pemars panMoHaJ bHbIE YpAaBHEHHUS M UX cucTeMbl. HaxoauTh 4ncioBbe

MPOMEXYTKH, COJEp)Kalllie KOpHH anreOpandyeckux ypaBHeHHH. Pemartb
palMoHaJbHbIE HEpaBEHCTBA METOJOM HHTEpBajioB. PemiaTb CHUCTEMBbI
HepaBeHCTB.PopMmyauMpoBaTh  ompeneieHus  QyHKimMu, e€  rpaduka.
®opmynupoBath W yMeThb [0Ka3bIBaTh CBoWcTBa  (QyHKIMH  y=Xx".

®opmMyJIHpPOBATh ONpPEACICHUS KOPHS CTENeHH n, apu(pMETHYECKOro KOpHS
CTEIIeHU H, CBOIMCTBA KOPHEH W MPUMEHSITh UX NPHU IpeoOpa3oBaHUU YHCIOBBIX
n OYKBEHHBIX BbIpakeHHI. BBIMONHATH TNpeoOpa3oBaHMs HpPPaLMOHAIBHBIX
BbIpakeHUil. POpMYyJIHpPOBAaTh ONpeNeIeHUEe CTENEeHH C PalHdOHAIbHBIM
MoKa3aTeneM, CBOMCTBa CTENEHH C  pPalMOHANBHBIM  IIOKa3aTeleM U
NPUMEHSITBUX TPU TPeoOpa3oBaHUKM YHCIOBBIX M OYKBEHHBIX BBIPAKECHHH.
DopMyIHUpOBaTh ONpeeSIeHHs] CTENIEHH C UPpaIMOHAJIbHBIM ITOKa3aTelIeM U e
CBOIICTBA.

®opmyIHpOBaTH CBOICTBA NOKa3aTelnbHON QyHKINH, cTpouTh € rpaduk. [To
rpaduKy TmoKazatenpHOW (yHKIMKM oOmMchIBaTh ¢ cBoiictBa. I[lpuBoauTH
NpUMepbl TI0Ka3aTeNbHOH (YHKIMH (3aZaHHOH C TNOMOIIBIO TpadHKa HIH
(dopmynbl), obOnajmaromell 3aJaHHBIMU CBOMcTBamH. Pemiath mnpocreiiiine
HOKa3aTelbHble W JorapuMUYEeCKHe YpaBHEHUS M HEPaBEHCTBA, a TaKKe
ypaBHEHMS M HEPAaBEHCTBA, CBOISILIMECS K IPOCTEHIINM IPU MOMOIIU 3aMEHbI
HEHU3BECTHOTO.

Ilapajyenn

HOCTDH IPAMBIX H MJI0CKOCTEM

Ocnogubie nonamus cmepeomempuu u ux ceoticmea. Touka, npsiMast U
IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMbBI CTEPEOMETPUU M CIEICTBUS W3
HUX. B3anMmHoe pacrionokeHue MmpsMbIX U TIIOCKOCTEH B IPOCTPAHCTBE.
[TapamnensHOCTh MPAMBIX M IUIOCKOCTEH B IPOCTpaHCTBE.3azaddl Ha
JIOKa3aTeNbCTBO M IOCTPOCHHWE KOHTPIpHMEpOB. lcmons3oBaHHE B
3aadax MPOCTEHUIINX JTOTHUECKUX TPABHIL.

CdopmupoBaTh NpPEICTaBICHUS yJaIIUXCsl O BO3MOXKHBIX CIIydasX B3aUMHOIO
pacloNoKeHusi IBYX IMpPAMBIX B IIPOCTPAHCTBE, IPSAMOM M  IIOCKOCTH.
OnuceiBaTh B3aHMHOE PAaCHOJOKEHHE TOUEK, TMpPSIMBIX, IUIOCKOCTEH C
MOMOIIBI0  aKCHOM cTepeoMeTpun./loka3plBaTh MapajuICIbHOCTh  MPSIMBIX,

OpsIMOH W IUIOCKOCTH B mpocTtpaHcTBe. IIpoBOoAMTH  J0Ka3aTebHBIE
paccyxaeHusi, JOrudeckoe OOOCHOBaHHE BHIBOIOB. McCIOJIB30BATh S3BIK
MaTeMaTHKH Ul WUIIOCTPALlM, HMHTEpIpETaldH, AapryMEeHTAlud |

nokazatenbcTBa. [IpuMeHATh aKCHOMBI TIPU pelreHnn 3anad. PacnosnaBats Ha
YyepTe:kax U MOJIEISIX CKpEIIUBAIOIIHECTIpsMbIe. PermaTs 3amatm mo Teme.

Tpuronomerpuuyeckue ¢

OpMY.JIbI.

Tpurosomerpuyeckue QyHKUMU

Tpuronomerpudeckass OKpYKHOCTb, paduannas mepa yeia. CuHYyC,
KOCHHYC, TaHI€HC, KomaHzeeHc TIpou3BoibHOro yrima. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO M CIEACTBUSL W3 HEro. 3HadeHHA

®opMyJIHPOBATH ONpECICHNE yIia, UCIONb30BaTh IPaJyCHYI0 U PaJHaHHYIO
Mepsl yria. IlepeBoauTh TrpagycHyIO Mepy yrila B paJuaHHYIO W OOpaTHO.

DopMynHpoBaTh ONpENENICHHE CHHYCa W KOCHHyca yria. 3HaTh OCHOBHBIC
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TpuroHoMerpudeckux ynxrmit mist yros 0°, 30°, 45°, 60°, 90°, 180°,
T T T T
(01 Ty T T
6 4 3 2
MPUSOHOMEMPUYECKUX — (DYHKYUL,
0801IHO20 apeyMeHma.
Hymn ¢yHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTB.
HanGonpiiee u HamMeHblllee 3HaueHWe ¢yHKuuu. I[lepnopmdeckue
¢byHakmu. YeTHOCTH M HEUeTHOCTh QYHKIMU. CrodicHble QyHKYUU.
Tpuronomerpuueckue  QyHkimu Y =COSX, Yy =Sin X, y = tgx.
Oynkyus Y =CIYX . CpoiictBa U TpaQUKd  TPUTOHOMETPHIECKUX
(byHKIMHA.

APKKOCHHYC, apKCHHYC, apKTaHIeHC 4Yucia. Apkxomaueenc
yucna. Ilpocreiimiie TpUTOHOMETpHUYECKHE ypaBHEHMs. Pemenue
TPUTOHOMETPUYECKHX YPaBHEHHIH.

Obpamnvle mpucoHomempudeckue @QYHKYuU, ux ceoucmea u
epaghuxu. Pewenue npocmeiuiux mpuzoHOMempuiecKux Hepagencms.

270°. — pan). Dopmynvl cnodHcenUs

Gopmynvl  npusedenusi, Gopmyvl

dopMynsl UIA Sin@ W COSQXM MPHUMEHATHh UX TpH TpeoOpa3oBaHUH
TPUTOHOMETPHUYECKHUX BBIpakeHUH. DOpMYJIMPOBATh ONpPEEICHHs apKCHHYyCa
W apKKOCHHyCa 4YHCia, 3HaTh M NPUMEHSATh (GOpMyIbl ajsl apKcuHyca |
apkkocunyca.®@opmynupoBaTs OIpefeleHHe TaHITeHca W KOTaHIeHca yIjia.
3HaTL OCHOBHBIe GopMyanl i tg W CtgM NPHMEHATb UX IPH
npeoOpa3oBaHUK  TPUTOHOMETPUYECKHX  BBIPaKEHUIL. dopMyIHpoBaTh
OlpeJic/ICHUs] apKTaHIeHCa M AapKKOTAHI'€HCAa 4YUCla, 3HaTh U IPUMEHATH
dopMynBl IS apKTaHTeHCa M apKKOTaHTeHca.3HaTb (OpMYJBl KOCHHYcCa
pasHocTH (CyMMBI) IBYX YIJIOB, ()OPMYIBI JUIsl TOTIOJHUTENBHBIX YIJIOB, CHHYCA
CyMMBI (pa3HOCTH) JABYX YIJIOB, CYMMBI W DPa3HOCTH CHHYCOB W KOCHHYCOB,
(opMynbl 1l ABOWHBIX M TOJOBHUHHBIX YIJIOB, THPOU3BENEHHS CHUHYCOB H
KOCHHYCOB, (OpMYJibl JJIsl TaHTEHCOB. BBIMOJHATH Npeodpa3oBaHus
TPUTOHOMETPUYECKHX BBIPRKEHUH MpH TOMOIIU (GOpMyI.3HATH OIpPEAEIeHHs
OCHOBHBIX TPHUTOHOMETPHYECKUX (YHKIUH, UX CBOWCTBA, YMETbCTPOWUTH HX
rpaguku. [lo rpadukaMm TpUroHOMeTpUYeCKUX GYHKIHMHA ONMMCHIBATH HX
cBoiicTBa. PemiaTe mpocreiiye TpUroHOMETpUYECKUE YPaBHEHN S, HEPABEHCTBA,
a TAKXXE YPaBHEHMs U HEPABEHCTBA, CBOAALIMECS K IPOCTEUIIMM MPU IOMOLIU
3aMEHbl HEU3BECTHOr'O, pellaTh ONHOPOAHbIE ypaBHeHus. IIpuMeHsITH Bce
M3y4EeHHBIE CBOICTBA M CIIOCOOBI PEIEHHs] TPUTOHOMETPUUECKHX YpaBHEHUH U
HEPABEHCTB IIPU PELIECHUM NPUKIANHBIX 3ajad. PelmaTs TPUrOHOMETpHUYECKUE
YpaBHEHHUsI, HEPABEHCTBA IIPU IIOMOLUM BBEICHMS BCIIOMOraTEJILHOTO YIJIA,
3aMEHbI HeM3BECTHOro 1t = Sinx + COSx.

IlepnenaukyJa

APHOCTb NMPAMBbIX U IU10CKOCTel

Vbl B ipoctpaHcTBe. [lepneH AuKyISIpHOCTD MPSIMBIX U INIOCKOCTEH.

IIpoexuus ¢burypst Ha IIJIOCKOCTb. IIpuznaku
MIEPIEHANKYSIPHOCTH NPSAMBIX U INIOCKOCTEH B mpocTpaHcTBe. Teopema
0 TpeX MepIeHIUKYIAPaX.

Haxomute yroa Mexay TMpsAMbIMH B IIPOCTPAHCTBE HAa  MOJIEIH
KyOa.M300pakaTh yron Mexay mpsMOH M IUIOCKOCThIO Ha yepTexkax.BmecTm
MOHATUSL TIEPIEHIUKYISIPHOCTH TPSIMBIX W IUIOCKOCTEH, H3Y4HMTh IPHU3HAKU
NEPIEHIUKYJIAPHOCTH MpPSIMOM M IIOCKOCTH, JABYX IulockocTeil. HaxonurTs
HaKJIOHHYIO, €€ IPOEKINI0, 3Has JUIMHY MEpIEeHAMKYIsIpa M Yroil HaKJIOHa;
HAXOAWUTh Yroll MEXIy MNpsSMONH M IUIOCKOCTBbIO, HCIOJIB3Ysl COOTHOLICHUS B
HPSIMOYTOJIbHOM TpeyronbHUKe. IIpuMeHsiTh IIpU3HaKy MpH pEelICHUH 3a/1ad Ha
JIOKa3aTeNbCTBO MEPIEHANKYSIPHOCTH MpsAMON  IocKocTH.  OnpeensiTh
pPacCTOSIHUSL OT TOYKH 0 IUIOCKOCTH, OT NPSIMOM O IIOCKOCTH, PACCTOSHHUE
MEXIY MapaieIbHbIMHU IUNIOCKOCTSIMH.

IIpumeHsiTh TEOpeMy O TpeX MEpHCHAWKYISIpAaX MpPU pEUIeHHH 33had  Ha
JIOKa3aTeIbCTBO MEPNEHIUKYIAPHOCTH BYX MPSAMBIX

MHuororp

AHHUKH

Mmuororpanaukd.  [lapamnenemmmnen. CBoHCTBa — MPSAMOYTOJBHOTO
mapaurenenunena. Teopema ITudaropa B mpoctpanctse. Ilpmsma u

HmeTh npeacTaB/ieHHe O TETPAdIPE, €ro TpaHsix, pedpax, BepIIMHAX, OOKOBBIX
TPaHsSX W OCHOBAHMS; MapajuleNieNuIeie u ero >ineMeHTax. Ilo3HakoMuThes ¢

TTHpaMHUIA. [IpaBunbHast mnHMpamMuza W [paBWIBHAS —TPH3MA. OCHOBHBIMHM BHJaMH MHOTOTPaHHMKOB (TIpM3Ma, THMpamMuia, YCEUeHHas
IIpsamas mumpamuma. OneMeHTHl mNpu3Mbl W mmpamuasl.lInomans nupamMuaa), ¢ Qopmynoid Difiepa JUIA  BBIIYKIBIX MHOTOTPAHHHKOB, C
TIOBEPXHOCTH TIPABWJIBHOM NMHMpaMuAbl M mpsMod mpu3mbl. [lnomans MPaBWILHBIMH MHOTOTpaHHUKAMH u JNIeMEHTaMH nx
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MOBEPXHOCTH TPSIMOTO KPYTrOBOTO IWJIMHAPA, TPSIMOIO KPYroBOTO
KoHyca U  wapa./lpocmeiiwiue  KOoMOUHAyUU  MHO202PAHHUKOS.
Beruncienre 31eMeHTOB POCTPAaHCTBEHHBIX GUTyp (pedpa, JuaroHaiy,

YIJIBI).

CI/IMMeTpI/II/I.I/I306pa)l€aTI)MHOFOFpaHHl/IKI/I Ha IIIOCKOCTH, CTPOMTH IJIOCKHE
CC€YCHUA B MHOIOIrpaHHUKE, BBIYMCJAATDH JJINHBI OTPE3KOB U BCIMYHHBI YIJIOB B
MHOTI'OIr'paHHUKAaX, MPUMEHATH (l)OpMyJII)I JUIA HAXO0XIACHUS TII0IaInu OOKOBOM U
ITOJTHOM IMMOBEPXHOCTH. BHa}leTb O6IlII/IMI/I HpI/IéMaMI/I peuiceHus 3aaady.
HpOBO}II/ITL JA0Ka3aTCJIbHBIC PACCYIKACHUS B XOAC PCIICHUA 3a1a4.

JjeMeH

Thl TCOPUH BePOATHOCTEI

Pemenne 3anay Ha Tabau4yHOE M rpad)uuecKoe NpeICTaBIeHUE TaHHBIX.
Hcnonp3oBaHre CBOWCTB W XapaKTEPHCTHK YWCIOBBIX HAOOPOB:
CpeiHUX, HamOONbIIEr0 ¥ HAaWMEHBIIErO 3HAYeHHWs, pa3Maxa,
OJucnepcuu. Pewenue 3a0au na onpedenenue wacmomoi u 6epOSMHOCU
cobvimutl. Bvluucnenue eeposmmocmetl 8 ONbIMAax ¢ pasHOBO3MONCHLIMU
nemMeHmapubiMu - ucxooamu. Pewenue 3a0au ¢ npumeneHuem
Kombunamopuxy. Pewenue 3a0ay na 6blyUCIeHUEe 6epOSMHOCMEN
He3a8UCUMbIX — coObImull,  NpuUMeHeHue  QOpMyabl  CIOdCEHUs
seposmnocmeil. Pewenue 3adau ¢ npumenenuem ouazpamm Jiliepa,
odepesa seposimrocmet, hopmynvl Bepuynuu.

Ycnosnasn seposmnocmu. Ilpasuno ymnoscenus eepossmuocmei.
Dopmyna noaHou 8epoAmMHOCHU.

IIpuBoauTh mNpUMepPHI CIyYalHBIX BEJIMYMH (YUCIO YCIEXOB B CEPUHU
WCIIBITAHWH, YHCIIO TIONBITOK TPU YraJblBaHUH, pa3Mephl BRIUTPHIMA (TIPUOBLIN)
B 3aBHCHMOCTH OT CIIy4ailHBIX o0OcTOsITENbCTB W T. 1.). Haxomuth
MaTeMaTHYECKOe OKUJAHHE M JUCIIEPCHUI0 CIydalHOM BEIMYMHBI B Cllyyae
KOHEYHOI'O 4YHCJIa MCXOIOB. YCTAHABJIMBATH HE3aBHCHUMOCTb CIIydalHBIX
BenmunH. Jlenath OOOCHOBaHHBIE MPEINMOJIOKEHHS] O  HE3aBHCHMOCTH
CITy4aliHBIX BETMYMH HAa OCHOBAaHMU CTaTUCTUYECKUX JAaHHBIX

KOOpI[I/IHaT])I H BEKTOPLI B IPOCTPAHCTBE

VYpasuenue nnockocmu 6 npocmpancmee. VYpaenenue cghepvl 6
npocmpancmee. Dopmyna 01 GLIMUCHEHUSL  PACCMOSHUSL  MENCOY
mouxkamu 8 npocmpancms. BeKkTopbl U KOOpJHHATHI B HPOCTPAHCTBE.
CyMMa BEKTOpPOB, YMHOXCHHE BEKTOpa Ha YHUCJIO, YOl MEXIy
BekTopamu. KouiMHeapHble W KOMIUIAaHApHbIE BeKTOpbl. CranspHoe
npousgedenue eekmopos. Teopema o paznodcenuu 6eKmopa no mpem
HekoMnaaHapuoim eexkmopam. CKAApHOE NpOU3eeoeHUe 6eKmopos 6
Koopounamax. Ilpumenenue 6exmopos npu peuteHuu 3a0ad Ha
HAX0dIcOeHUue paccmosHuil, OuH, niouael u 06vemos.

CdopmupoBaTh MOHATHE BEKTOPA B POCTPAaHCTBE. BHINOJIHATD AeiicTBUS HAJ
BEKTOpaMHU: CIIOKEHHE, BBIYHUTAHHE, YMHOXEHHE BEKTOpa Ha
yycio.[IpuMeHsTh NpaBuIa TPEYroIbHUKA U IapajulenorpaMma IS CIIOKECHHS
BEKTOPOB, IPUMEHATH 3aKOHBl CIOXKEHHs, NPaBWIO Iapajulejenunena A
CIO)KEHHSI TPEX HEKOMIUIAaHApHBIX BeKTOpoB. HMcmonb3oBaTh (GopMyssl A
HAaxXO)KACHUS JUIMHBI OTpe3ka, KOOpAMHAT cepeauHsl oTpeska. HaxomuTeMonyinb
BEKTOpPa, Yroil ME&XAY BEKTOPAMH.

YueOHO-TeMaTHYeCKHUH JIaH pa3aeaoB ""Ajnredpa u Hayajia MaTeMaTH4YeCKOro anaiauza"

u " BeposiTHOCTH M cTaTHcTHKA. Jlornka u komOunaTopuka' nias 10 kiacca

No HaumenoBanue KoanuecTrBo KonTtpoibHbie
B pa3/iesioB U TeM 4acoB padoThI
1 IToBTOpEHUE 5 CrapToBasi KOHTPOJIbHAsA padoTa
Kontposasnas padora Ne 1 mo teme: «/leiicTBuTeIbHbIE
yucaa. PanmonajibHble ypaBHeHHs] U HEPABEeHCTBa»
2 I'nasa 1. Kopuu, ctenenn, jJorapugmol 55
Kontposasnas padota Ne 2 o teme: «CTeneHb
MOJIOKHTEJILHOT 0 YHCJI»
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KonTtponsnasi padora Ne 5 mo reme: «Jlorapugmel.
IToxa3aTrenbHbIe U TorapupMuYecKre ypaBHEHUS U
HEPAaBEHCTBa»

KontposbsHas pabora Ne 7 no reme: «CHHYC, KOCHHYC
yria. TaHreHc ¥ KOTaHTeHC yIJIa»

3 I'naBa II. Tpuronomerpu4eckue ¢opmysl, 30 KontposabsHas padora Ne 8o teme: «@opMyJIbl CJI0KEHHS.
Tpuronomerpuieckue GpyHkuun Tpuronomerpnyeckue pyHKIHMH YHCIOBOT0 aPTyMeHTa»
KontposbsHas padora Ne 9 o reme "Tpuronomerpuyeckue
YpPaBHeHHUsl M HepaBeHCTBA'
4 I'snaga III. Dy1ieMeHTHI TeOpHHU BepPOSITHOCTEN 5 -
5 IToBTOpeHue 5 1
HUTOr'O 100 7
YueOHo-TemaTHYecKkuil I1aH pa3gena "I'eomerpus" pis 10 kiacca
N HaunmeHnoBanmue KonnuecTBo KonTpoabHbie
B pa3aesioB U TeM 4acoB padoThI
1 IloBTOpEeHne 2 yaca CrapToBasi KOHTpPOJIbHasi paboTa
Konumponwvnas paboma Ne 3 no meme «Bzaumuoe
pacnoJiokeHHe MPSAMBIX B MPOCTPAHCTBE, NPAMBIX U
ILUIOCKOCTEID»
2 IIpsimbie | I10CKOCTH B NPOCTPAaHCTBE. 17 4acos
ITapajjie1bHOCTB NPAMBIX M IJIOCKOCTEI
Konmponwvnaa paboma Ne 4 no meme «IlapaniieJbHOCTD
ILIOCKOCTEID
Konumponwvnas paboma N6 no meme
3 IlepneHAUKYJISPHOCTD NPSAMBIX M IIOCKOCTEM 17 vacos «llepnenouKynapnocms npAMbIX U NIAOCKOCH ET)
Koumponvnan paboma Nel0O no meme «Mnozozpannuxu»
4 MHororpaHHHKHU 18 gacos
5 KoopauHaThl 1 BEKTOPbI 10 gacoB
IloBTOpEHHE 6 yaca 1
HUTOro 70 5
YueOHO-TeMaTHYeCKHUH IJIaH pa3aenoB "Anredpa u Hayaja MaTeMaTHdeckoro anaau3a" s 11 kiacca
Ne HaumeHoBanue KonuvecTBo KonTpoJibHble
B pa3/iesioB U TeM 4acoB padoThI
1 IToBTOpEeHUE 5 CrapToBasi KOHTpPOJIbHasi paboTa
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KontposbsHas pabora Ne 1 no teme «®yHKIUH U UX
rpadguxm»

KontposbsHas pabora Ne 2 no teme «IIpousBonnas.
IIpaBuiaa g pepeHunpoBanns»

2 I'nasa I. ®ynxuun. IlpousBoansie. UuTEerpansi. 49
KontpouabsHas padora Ne 3 no teme «IIpumenenns
TPOU3BOTHOI»
Kontposabsnas padora Ne 4 mo teme «IlepBoodpasnas.
HNuaTerpam
KonTpoasnast pa6ora Ne 5 mo reme «PaBHOCHIIBLHOCTH
YPaBHEHUI. YpaBHEHHS - CJIeACTBUSD)
KonTposbsHas padora Ne 6mo teme «PaBHOCHIBHOCTH
3 I'nasa II. YpaBuennsi. HepaBenctBa. CuicteMsl. 38 P P
HEPAaBEHCTB HA MHOKECTBAX)
KonTtpoabHas padora Ne 7 nmo teme «CucreMbl ypaBHeHMI
€ HECKOJILKHMH HEH3BECTHBIMI
4 IToBTOpeHME 8 1
UTOIo 100 8
YueOHo-TeMaTHYecKuil mJiaH pazaena "I'eomerpusa" u " BeposiTHocTh U cTaTHcTHKA. Jlornka u komOuHaTopuka" s 11 kiacca
Ne HaumeHnoBanmne KonnuecTtBo KonTtpoabHbie
B pa3aesioB U TeM 4acos padoThI
1 IloBTOpeHMe 2 yaca CrapToBasi KOHTpPoJIbHasi paboTa
Konmponwnaa paooma Ne 1 no meme
«Tesa BpamieHus»
2 Huauaap. Konyc. Hlap 17 vacos pamt
Konmponvnaa paboma Ne2 no meme
3 O0BeMBbI TeJl 17 gacos «O0beMbl TeJD)
Konmponwvnaa paboma Ne3 no meme «MeToA KOOPAUHAT B
4 MeToa KOOPAMHAT B MPOCTPAHCTBe. JIBHKeHUS 15 yacos NMPOCTPAHCTBE»
5 JJieMeHThI TEOPUH BEPOSITHOCTEIH 5 4acoB
IloBTOpEeHUE 14 gacos 1
UTOro 70 4
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1. C. M. Hukonsckuii, M. K. IToranos, H. H. PemernukoB. MaTemarnka: anredpa u Havyajia MaTeMaTHYEeCKOTO aHaIHM3a, TeoMeTpus. Anredpa U Hadaa

MaTeMaTH4eckoro aHaimmsa. Y4aeOonuk mis 10 u 11 kiraccoB — M.: IIpoceemenue, 2018.

2. M. K. Tloranos, A. B. llleBkun. Aunaktuueckue matepuans 1 10 u 11 kraccoB— M.: IIpocsemenue, 2016.

3. 10. B. llleneneBa. Tematnueckue tectsl 4t 10 m 11 kmaccoB. — M.: IIpocemenue, 2016.

4. M. K. Iloranos, A. B. llleskun. Kuuru ans yuutens asg 10 u 11 xnaccos

5. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Maremaruka: anredpa u Hayaja MaTeMaTU4YeCKOTO aHanu3a, reomerpus. ['eomerpus. 10-11

kiaccel — M.: [Ipocsemenue, 2018.
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