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1. TACIIOPT PABOYEN NPOI'PAMMbI OBLLIEOBPA3OBATEJILHON YUEBHON
JANCLHHUIIIIMHBI MATEMATHKA

1.1. O6aacTe NpUMEHEHHUSI IPOrPAMMDI:

[lporpamma  obuieobpaszoBatenbHoil  yuebHOM — aMcUMIUIMHBL  «MaremaTHkay
npefHazHAuUeHa ISl H3y4YeHHs MaTeMaTHKH B IPO(ECcCHOHATBHBIX  00pa30BaTesIbHbIX
OpraHu3alMsIX, pPeann3ylomux 00pazoBaTe/bHYIO MporpaMmy cpelrHero obuiero obpa3oBaHus B
npenesiax OCBOCHHUSI MPOrpaMMBbl ITOJFOTOBKY CHENHMATMCTOB CPEAHEro 3BeHa Ha 0aze OCHOBHOTO
obuiero obpazoBaHus MO CHEHUANTBHOCTH TEXHUUECKOTO MPOQUIIsS CPeIHEro NPo(ecCHOHAIBHOTO
o6pazosanust 15.02.08 «TexHosnorust MalIlMHOCTPOEHUS»

1.2. MecrTo yuebuoii AMCHHIINHBLI B CTPYKTYpPE NPOrpaMMbl NMOArOTOBKH CHECHHATHCTOB
cpeJHero 3peHa:

Yuebnas pucuuruinHa «MaTeMaTrkay SBJsIeTCs yueOHbIM MPEAMETOM 00s3aTeNIbHON

npeaMeTHo# obnactu «MatemaTuka 1 nHpopmatukay PI'OC cpeanero obuero oGpazoBaHusl.
Yuebuas qucunninHa «Martematuka» uzyudaercs B o0ueodpa3oBareibHOM LHKIE YueOHOro
ntana JITICC3 Ha 6aze ocHoBHOrO 06U1ero 00pazoBaHusl U SIBISIETCS MPOPUIBLHON

JACHMTITHHOM.

1.3. Henn w 3agaun y4deOHON AuCHNIINHBLI — TpeOOBAHHA K pPe3yJabTATAM OCBOCHHS
yueOHOH ANCHUTNINHBI:

[Iporpamma opveHTHpOBaHA Ha JOCTHIKEHHUE CIEAYIOMNX meeil:

e obecrieueHrne CHOPMHUPOBAHHOCTH TIPEACTABIEHUH O COLMATBHBIX, KYJIbTYPHBIX U
HCTOpHYECKHX (PaKTopax CTAHOBJICHHS MAaTEMATHKH;

e ofecrieyeHue c(pOpPMHUPOBAHHOCTH JIOTHYECKOrO, AJIFOPUTMHUYECKOT0 u
MaTEMAaTHYECKOIO MbILLJICHHUS;

e ofecneueHue CHOPMUPOBAHHOCTH YMEHHUI INPUMEHSTH [OJYUYEHHBIE 3HAHUS [IPH
PELIEHMH Pa3iMuHbIX 3a1a4;

e olecriedeHHe CPOPMUPOBAHHOCTH  IPEACTABJCHUN O MaTeMaTHkKe Kak 4YacTH
O0LIEYeIOBEUECKOH  KYNbTYPbl, YHHUBEPCAAbHOM  sI3bIKE HAyKH, I103BOJISIOLIEM
OIUCBIBATL M U3YUaTh PeabHbIC MPOLECCh] U SIBJICHUS,

® Ul UCTIOJIb30BAHUS B MOBCEHEBHON XXM3HU U 00ECIeueH s BOSMOXKHOCTH YCIIEIIHOIO
MpOJO/DKEHHST 00pa3oBaHMs IO CHELUMATIBHOCTSIM, HE CBA3aHHBIM C NPUKJIALHBIM
MCITOJIb30BAHUEM MATEMATHKH.

[Ipodunuzaumns nesnell maTemMaTHuecKoro oGpa3oBaHus OTPAKAETCS HA BLIOOPE NPHOPUTETOB B
OpraHuzanud  yuyeOHOH HAesTesNbHOCTH  obyuarouiuxcs. Jlasi  TEXHHUYECKOro, COLMaibHO-
sKoHOMHUECKOro npoduiell npodeccronanbHoro obpasoBanust BeIGOp Leel CMelaeTcs B
NparMaTHYeCKOM HanpaBAeHHU, NPEAYCMaTPUBAIOLLEM YCHIICHHE U PACLUMPEHHE MPUKIIALHOTO
XapaKrepa H3y4deHHs MATEMATHKH, MPEUMYLIECTBEHHONH OPHEHTALMH Ha alrOpHTMUYECKHT
CTHJIb NTO3HABATELHON NESITENBHOCTH.
OcpoeHue ComePKaHus le€6HOI\/’I JHUCLIHUTITTHHDBI «MaTtemMaTukan obecrieunBaer HJOCTHXKCHHE
CTYZIEHTaMH CJACAYIOLIHX Pe3yabTATOB!
* IHYHOCTHBIX:

= C(hOPMHUPOBAHHOCTb NMPEACTABICHUH O MATEMATHKE KAK YHHBEPCAILHOM SI3bIKE

HayKH, CPEACTBE MOJEINPOBAHUS SIBIECHHI Y NIPOLIECCOB, UAEIX U METOAaX MATEMATHKH,

— MOHHMaHHE 3HAUMMOCTH MATEMATHKH AJI HAYUHO-TEXHHUYECKOro [porpecca,

c(hOPMHPOBAHHOCTL OTHOLLIEHHS K MATEMATHKE KAK K YacTH OBIIeUeI0BeUeCKOl

KyJIbTYPbI YEPEe3 3HaAKOMCTBO C HCTOPUEH Pa3BUTHS MATEMATUKH, IBOJIIOLUEH

MaTeMaTHUYECKUX HJEH;

~ Pa3sBHUTHE JIOTHYECKOr0 MBILUIEHHUS, IPOCTPAHCTBEHHOTO BOOOPANKEHHUSI, aJIrOPUTMHYUECKO

KYJIbTYpPBl, ~ KPHTHYHOCTH  MBIIEHHA Ha  YPOBHE, HEoOXoauMmoM  Juis  Oyayuieid

npoQeccHonanbHOR ACATEALHOCTH, 1A TPOLOIIKEH)s 06pa3oBaHus U caMO00pa30BaHMUs;

— OBJIAZICHHE MATEMATHYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMHU B TO-

BCEAHCBHOM XU3HMU, JIJIsl OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX NUCLIMIUINH U
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AUCLHITIINH ﬂpO(l)CCCI/IOHZU'[bHOFO WK, 4Jist TOJTY HCH UL o6pa3013ax~m;1 B 00J1acTsX,
e TpeOyroumx yriayOneHHoH MaTeMaTHUecKod NOArOTOBKHY,
— FOTOBHOCTh U CIIOCOOHOCTE K 0O6pa30BaHMIO, B TOM HHCIIE CAMOOOPa30BaHHIo,
Ha NPOTHKEHUH BCel SKU3HM; CO3HATENBLHOE OTHOLICHHE K HEeMPEPLIBHOMY 00pa3oBaHUIO Kak
YCJIOBHIO ycrelHo# npodeccuoHaasHON U 00LIECTBEHHON NEATENLHOCTH;
— FOTOBHOCTH U CMIOCOBHOCTD K CAMOCTOSITENLHON TBOPUECKOH M OTBETCTBEHHOM
JIeSITeIbHOCTH;
— TOTOBHOCTb K KONJEKTHBHOW paGoTe, COTPYAHHMYECTBY CO CBEPCTHHKAMH B
06pazoBaTeNbHON, OOLIECTBEHHO I10J1€3HOM, yueOHO-HCCNeqoBaTebCKOH, MPOEKTHOH H
APYTUX BUAAX AESITENbHOCTH;
— OTHOIUICHHEC K HpO(})@CCHOH&HbHOﬁ ACATE/IBHOCTH KaK BO3MOMHOCTH Yy4YacTHA B PCLUICHHH
JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, 00LEHALIHOHABHBIX MTPOOIEM;

* MeTANpeAMETHBIX:
~ YMEHHE CaMOCTOSATENBHO OMPEACISIThL LEeNH ASITEbHOCTH 1 COCTABIATD IIJIaHbI
HESITeIBHOCTH,  CaMOCTOSITENIBHO  OCYIIECTBJIATh, KOHTPOJIMPOBATH W KOPPEKTHPOBATDH
NeSITENbHOCTD, MCIIOJIB30BATL BCE BO3MOMKHBIE PECYpChbl [Jisl HOCTHXKEHWS [OCTABJIEHHLIX
nened W peasu3anuy TUIaHoB JesITeIbLHOCTH, BRIOHpaTh yCMEUWHble CTPAaTErHu B PasinyuHbIX
CUTYyaLlUsiX;
— YMEHHE POAYKTHBHO 00LIATHCS ¥ B3aUMOIEHCTBOBATD B IMTPOUECCE COBMECTHOM
ACSITENILHOCTH, YUYMTBIBATH [1O3ULMM APYTMX YUACTHMKOB [JEATENbHOCTH, d(PHEKTHBHO
pazpemaTh KOHQIUKTBI;
— BJAJIEHHE HaBBIKAMM [103HABATENBHOH, YyueOHO-HCCIIE0BATENILCKON W [POEKTHOH
JESTebHOCTH, HaBbIKAMH  paspeuieHuss npobsiem; CrnocoOHOCTL M TFOTOBHOCTL K
CaMOCTOSITEJTLHOMY ~ TOMCKY METOJOB pELUeHMs] MPaKTHUYECKMX 3ajad, [PHMEHEHHIO
pazJMYHBIX METOJOB MTO3HAHUS;
— TOTOBHOCTb H CIOCOOHOCTH K CAMOCTOSITENBHOW HH(POPMalMOHHO-T103HABATEIbHOH
JEATEeNBHOCTH, BKJIFOUAs YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUHHKAX HH(OPMALHKH,
KPUTHUECKH OLEHHUBATh M HMHTEPNPETHUPOBATh MH()OPMALHIO, TMOJYHAEMYID M3 Pa3IMUHbBIX
MCTOUYHHKOB;
— BJIQJIEHHE SI3bIKOBBIMH CPEACTBAMHU: YMEHHE SCHO, JIOTHYHO K TOYHO H3Jarath
CBOIO TOUKY 3PEHHUsI, HCNOJIb30BaTh a/leKBATHbBIE SI3bIKOBbIE CPECTRA;
— BJIAZIEHHE HABBIKAMU IO3HABATENbHON pe(pIeKCHH KaK OCO3HAHMS COBEPIIAEMbBIX
JEWCTBUH U MBICIHTENBHBIX MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHHWH, MpaHHIL
CBOEr0 3HAHMS W HE3HAHHMS, HOBBIX MO3HABATEIBHBIX 3a/1a4 ¥ CPENICTB JISIUX
JAOCTHIKEHUS;
— LeJeYCTPEMIIEHHOCTD B TIOMCKAX M IPHHITHH pellieHuH, cooOpazuTeNIbHOCThL U
MHTYHLUS, Pa3sBUTOCTb MPOCTPAHCTBEHHBIX TMPEJACTABICHHUH; CIIOCOOHOCTL BOCIPHUHHUMATH
KpacoTy U rapMOHHIO MHpa;

* IPeAMEeTHBIX:

dnemennvl meopuu MHONCECH8 U MAMEMAMUYECKOT JI0ZHUKH,

OnepuposaTe Ha 0a30BOM YPOBHE MOHSTUAMH: KOHEUYHOE MHOXKECTBO, JIEMEHT MHOKECTBA,
MOAMHOXECTBO, TepecedeHue W 00bEeJMHEHHE MHOXKECTB, UMCJIOBbIE MHOXECTBA Ha
KOOPAMHATHOH NPAMO#i, OTPe30K, HHTEPBAT;

onepuposaTh Ha 0a30BOM YpPOBHE MOHSTHSAMHU: YTBEPXKIEHHUE, OTPHLAHUE YTBEPIKIACHHUS,
MCTHHHBIE W JIOKHBIE YTBEDKIEHHS, MpPHUKMHA, CJEACTBHE, 4YaCTHBIM ciyuail obuero
YTBEPXKAEHUS, KOHTPIIPUMED;

HaXOIUTh TepeceveHne u 00beIMHEHHE ABYX MHOMKECTB, MPEACTABICHHBLIX Ipa@Uuecku Ha
YUCIIOBOH TIPSIMOH;

CTPOUTL Ha 4YHMCIOBOH MPAMOH MOAMHOXECTBO YMCIOBOTO MHOXECTBA, 3aJaHHOE
NPOCTEHILUMH YCIOBHSIMH;

pacnosnaBaTb JIOMKHBLIC  YTBEPIKACHUS, OWIMOKH B pacCcyXaeHusx, B TOM YucClie ¢
HCITOJIb30BAHUEM KOHTPIIPHMEPOB.



Yucaa u ev1padyceHus.
—  OmnepupoBath Ha 6430BOM YPOBHE MOHATUAMU: LEJI0C YNUCIIO, NETUMOCTD 1HCE,

00bIKHOBEHHAS APOOb, AeCITHYHAs Jpo0b, PALOHATBHOE YACIO, TPUONIKEHHOE 3HAUCHHE
4UCIIa, YacTh, J0Jisl, OTHOLUGHUE, ITPOLEHT, NOBBLILIEHHNE U TOHMIKEHHE Ha 3aaHHOE 1HCIIO
MPOLEHTOB, MaciTad;

—  omepupoBarh Ha 6a30BOM ypOBHE MOHSITHAMH: JIorapu(m uucia, TpUroHoOMeTprIecKast
OKPYXKHOCTB, TpajlycHast Mepa yrja, BeIMUMHa yIJjia, 3aaHHoro TOUKOH Ha
TPUTOHOMETPHUECKOH OKPY)KHOCTH, CHHYC, KOCHHYC, TAHI€HC ¥ KOTAHIEHC YTJIOB, UMEIOLINX
POU3BOJILHYIO BEJIHUNHY;

~  BBLINIOJHATH apU()METHUECKHE JEHCTBHUS C UEJBIMH U PAlMOHATIBHBIMHU UHC/IaMy;

—  BBLINOJIHATE HECOMKHBIE NTPeodpazoBaHms UMCIIOBBIX BLIPAXKEHNUH, COACPKALINX CTETICHH
urcel, Tubo KOPHU M3 1duced, MO0 Jorapu(Mbl YUCET;

—  CpaBHWBATBH PALHOHABHBIE YHCIA MEKLY CODOMH;

—  OLIEHMBATb M CPAaBHUBATH C PALMOHATLHBIMU YHC/IAMH 3HAYEHHs LIENbIX CTENCHEH UMuCel,
KOpHEW HaTYpasIbHOM CTENEHH U3 YHCEl, JIOrapu(pMOB YUCEN B IPOCTBIX ClyvasX;

—  u306paXkaTh TOYKAMH Ha YMCIIOBOH NPSMOMN LENbIE U paLlHOHANbHBIC YHCTIA;

—  u300paxkaTh TOUKAMH HA YKMCIIOBOM MPSIMON 11e/bIe CTENEHH YHCEN, KOPHHU HATYpalbHOH
CTEMEHH M3 YHCeJl, Torapu(pMbl UUCET B IPOCTLIX CAYUasX;

—~  BBLINOJIHATB HECTOKHBIE TPe0Bpa3oBaHist UEbIX ¥ APOOHO-PalMOHANBHBIX OYKBEHHBIX
BBIPAXEHHH;

—  BBIPKATb B MPOCTEHIIMX CAyUasX U3 PABEHCTBA OJHY IIEPEMEHHYIO Yepe3 NPYTHE;

—  BBIUHCJISTE B MPOCTBIX CJIYYasX 3HAYCHHs UHCIOBbIX B OYKBEHHbBIX BbIPAKEHUH,
OCYLIECTBJIsIsI HEOOXOMMMBIE MOJCTAHOBKHM M Mpeobpa3oBaHus;

—  u300paxaTbh CXEeMaTHUECKH YTroJl, BEJIMUMHA KOTOPOT'0 BhIpaKEHA B rpaiycax;

—  OLEHUBATh 3HAKW CHHYCA, KOCHHYCA, TAHI€HCAa, KOTAHI€HCA KOHKPETHLIX YIJIOB.

Ypasnenus u nepasencmea

—  Pewarb nmuHeHHble ypaBHEHHS! U HEPABEHCTBA, KBaPaTHbIE yPABHEHHUS,

—  pewath jorapudMuueckie ypasHeHus suaa log a (bx + ¢) = d u npocreiiiune HepaBeHCTBA
Buaa log a x <d;

—  pewarh MokKasarelibHble ypaBHeHus, Buaa abx+c= d (roe d MOXKHO NPEeACTaBUTL B BUIE
CTEMEHH ¢ OCHOBAaHWEM a) W rpocTefilive HepaBeHCTBa Buaa ax< d (rme d mMoOXHO
IPEJICTABUTL B BUJE CTENCHU C OCHOBAHHUEM a);.

~  IIPUBOAUTHL HECKOJIbLKO NMPUMEPOB KOpHEH MpOCTeHIero TPUroHOMETPUUECKOrO yPaBHEHHS
BUIa: sin X = a, Ccos X = a, tg X = a, clg x = a, rae a — TabJMuHOE 3HAauyeHue
COOTBETCTBYIOLICH TPUTOHOMETPUUECKON (PYHKUMH.

Dynkyuu.
— OrnepupoBare Ha 6230BOM YPOBHE TOHITHUSIMU: 3aBUCUMOCTD BEJIHYHH, (PYHKLHS, apTyMEHT
¥ 3HavyeHue (QyHKUMH, 00JacTh OMpeseseH!ss ¥ MHOXECTBO 3HaveHUH (GyHKuuu, rpadux
3aBUCUMOCTH, rpapuk (QyHKUMH, HYId (PYHKUHH, [POMEXYTKH 3HAKOMOCTOSIHCTBA,
BO3pAacTaHHe Ha YHCJIOBOM IPOMENKYTKE, YObIBAHUE HA YMCIOBOM MPOMEXYTKE, HanboibLIee

¥ HauMEHbIIEe 3HaueHue (PYHKLMH Ha YHUCIOBOM MPOMEXKYTKE, Nepuojuueckas (yHKLIMS,

nepuo;
— OmnepupoBaTb Ha 0A30BOM YPOBHE MOHATUAMU: npsiMasi U o0paTHasi MPOMOPLUUOHATLHOCTD
JiHelnas, KBaapaTHuHasi, norapupMuUeckas 7 rnoxasarespHas GyHKLIHH,

TPUTOHOMETPHYECKHUEC (l)YHKLH/Il/I;



— pacrno3HaBaThb rpaduku AJIEMEHTaPHBIX (GyHKUMHA: psiMOH “u o0OpatHo#
IIPOTIOPLIMOHATBHOCTH, JHHEHHON, KBaJApaTHUYHOH, JiorapupmHuueckod U MoKa3aTesibHOM

(QyHKUMH, TPUrOHOMETPHUECKUX (PYHKLHH;

—~ COOTHOCHUTBH rpa)MKy INEMEHTAPHBIX (PYHKUMH: TPIMOHN U 0OpaTHOM MPONOPUHOHANIBHOCTH,
TUHEHHOH, KBaJpaTHUHOH,  JorapupMu4ecKoH " noKasaTesbHON QyHKLHH,
TPUTOHOMETPUUECKUX PYHKIUH ¢ popMynaMu, KOTOPbIMU OHU 3a/1aHbl;

- HaXOIHThb I10 rpa(])m<y H])I/I6J1I/I>I<él-ll--10 3HAYCHHUs (l)yHKLlI’II/l B 3alaHHBIX TOUKaX;

— ompenenaTs Nno rpadpuxky cBoHCTBa (YHKUMHM (HYJIH, TMPOMENKYTKM 3HAKOMOCTOSHCTBA,
NPOMEKYTKH MOHOTOHHOCTH, HauOOLIINE U HAUMEHbUINE 3HAYECHH S U T.H.);

~ CTPOMTb 3CKHM3 rpadura (yHKUMH, YIOBJIETBOPSIOLIEH NpUBEACHHOMY Habopy yclnosui
(HpOMC)K}/TKI/I BO3pacTaHusd / y6bIBaHH$I, S3HAYCHHUE (l)yHKLII/IIfl B 3aJaHHO# TOYKE, TOUKH
KCTPEMYMOB U T.1I.).

InemeH bl MAMeMamu4ecKo20 aHaau3a.

—  OnepupoBath Ha 6a30BOM YPOBHE MOHATHUIMH: MPOU3BOAHAS (PYHKLUHM B TOUKE, KacaTelbHast
K rpaduky GpyHKUIHH, TPOU3BOAHAS (PYHKLINH;

— ONpeneNiTh 3HayeHHe MPOM3BOAHOM (PYHKUHHM B TOUKE 10 M300paKEHHIO KacaTelbHON K
rpaduKy, NpoBEAEHHON B 3TOH TOUKeE;

— peluaTh HeCJIOMKHbIE 38/1a4d Ha NMPUMEHEHUE CBSI3H MEXY NPOMENKYTKAMH MOHOTOHHOCTH U
TOYKaMH KCTpeMyMa (QYHKUHUH, C OZHOM CTOPOHBI, M MPOMEXKYTKAMH 3HAKOTOCTOSIHCTBA U
HYJISIMU [TIPOU3BOAHON TOH (PYHKUUH — C JIPYTOH.

Cmamucmura u meopus 6epoAmMHOCmel, 102UKA U KOMOUHAMOPUKA.
~ OnepupoBaTb Ha 0a30BOM ypOBHE OCHOBHBIMH OINMCATEJbHBIMH XapaKTEPUCTHKAMH
uncinosoro Habopa: cpeanee apudmernueckoe, MeauaHa, Haubosibllee W HaUMEHbLICE
3HAYEHHUS;
— ONepupoBaTh HAa OA30BOM ypPOBHE MOHSATHIMHU: YaCTOTa M BEPOSTHOCTH COOBITHSI, CITydaHblil
BBIOOP, OIBITHI C PABHOBO3MO)KHBIMH 2JIEMEHTAPHBIMU COOBITHSMMU;
= BBLIYMCJISTL BEPOSITHOCTH COOBITHH Ha OCHOBE MOJCUETa YHCTa HCXO0B.

Texcmoegoie 3a0auu.

— PewaTtb HECI0XKHbBIE TEKCTOBbIC 3a/la4M PA3HbBIX THUIIOB;

— aHaJM3UpOBaTh YCJIOBME 3aJa4yd, MpPH HEOOXOAMMOCTH CTPOUTH Ui €€ pelUeHHs
MaTEMAaTHYECKYIO MOJICIIb;

— TOHHMATb M WCIOJL30BATL AJis pEelIeHHsl 3afadd MHQOPMALMIO, MPeCTABICHHYIO B BUIE
TCKCTOBOH M CUMBOJILHOM 3aMKCH, CXEM, TaONuL, JuarpaMm, rpa)ukoB, pUCYHKOB;

— JEHCTBOBATH I10 AJIFOPUTMY, COLEPKALLEMYCS B YCIIOBUHM 3a/1auH;

=  HCIIOJIL30BATDL JIOTHUUYECCKUE PacCyKACHUS MTPH PELLUCHHUH 3a1auu,

— paboTtaTb ¢ M3OBITOYHBIMK YCJIOBHSMHM, BbiOupas u3 Bcel HHYOPMALMM, [NAHHLIE,
HEOOXOAMMBbIE ISl PELICHUS 3a1auH;

— OCYLIECTBJIISITH HECJIOKHBIH H€p€60p BO3MOMHbIX pemel—mﬁ, BbI6I/Ipaﬂ U3 HUX ONTHMAaJILHOE
[0 KPUTEPH M, C(l)OpM}’ﬂHpOBaHHbIM B YCJIOBHH,

— aHaJIu3upoBaTh W MHTEPNPETUPOBATL IOJIYUEHHBIE pELUCHHS B KOHTEKCTE YCJHOBHSA 3alayu,
BbI6I/I])ElTI> pPCIICHUS, HE NMPOTHBOPEYALLIHE KOHTEKCTY,

— pclIaTh 3aavii Ha pacyeT CTOMMOCTH MOKYIIOK, YCIyr, IMOE340K U T.I1.;

— peuarb HECJIOXHBIE 3aJa4vM, CBsI3aHHBIE C [J10JIEBBIM ydaCTUEM BO BJIAOCHUU (])HpMOI;‘I,
NpEeANpUATHEM, HEABWIKUMOCTBIO,

— peliaTth 3aaavuyd Ha NPOCThIC IMPOLCHTHI (cucTeMBbI CKHIOK, KOMI/ICCPII/I) U Ha BBIYUCIICHHE
CJIOIKHDBIX MIPOUCHTOB B PA3JIMYHBIX CXEMaAX BKJIAI0B, KPEAUTOB U UIOTEK,



peuwate TNpakTHUYECKHEe 3ajadd, TPeOyrOoLMe HMCIO/b30BaHHs OTPHUATENbHBIX 4YHCEI. Ha
orpeieNieH|e TeMIepaTypbl, Ha Olpeie/ieHle MON0KEHNs Ha BPEMEHHOH ocH (10 HallueH 5pEl
¥ TOCIE), Ha JBWXKEHHE JEHENHBIX CPeACTB (MpHX04/pacxoll), Ha ONpencsieHHe
riyOMHBI/BBICOTHI U T.I1.;

UCIOJB30BaTh NOHSTHE MacluTaba s HaxXOoXKAEHUS PacCTOSHUN U AJMH Ha KapTax, niaHax
MECTHOCTH, IIJIaHax MOMELUEHHH, BBIKpOHKax, Mpu paboTe Ha KOMIbIOTEPE U T.II.

TI'eomempua.

OmnepupoBaTh Ha 0a30BOM ypPOBHE MOHSTHSIMH: TOUKA, IpsAMas, INIOCKOCTb B MPOCTPAHCTBE,
napayyieIbHOCTh U MEPIEHIMKYJSIPHOCTD MPSIMBIX Y TIOCKOCTEH;

pacrosnaBaTh OCHOBHLIE BBl MHOTOTPAHHMKOB (IpH3Ma, MUpaMK/a, MPIMOYrOJbHbIH
napajuiesienures, Kkyo);

u300paxars H3ydyaemble (UIypbl OT PYKH M C TPUMEHEHHEM [IPOCTBIX UYEPTEIKHBIX
HHCTPYMEHTOB;

Jenath (BBIHOCHBIE) TUIOCKHE YepPTEeXH H3 PUCYHKOB MPOCThIX OOBEMHBIX (UIYp: BHJI
cBepxy, cOOKy, CHHU3Y;

M3BJIEKATb MHPOPMALIHIO O IIPOCTPAHCTBEHHBIX T€OMETpUUecKuX (PUrypax, NpeicTaBIeHHYIO
Ha UYepPTekax W PUCYHKAX;

NPpUMEHATL Teopemy [Tndaropa npu BLIYUCACHNUH 2JIEMEHTOB CTEPEOMETPUUECKUX PUTYP;
HaXOAMTb 0O0BeMBl M IUIOLIAAM MOBEPXHOCTEH MOPOCTeHIIMX MHOIOMPaHHHKOB C
PUMEHEHUEM (POPMYIT;

pacro3HaBaTb OCHOBHBIE BUABI TEJ BpalLEHHUs (KOHYC, LMJIMHID, cdepa U 1iap);

HaxOAUTb OOBEMBbl W [UIOLIAAM [MOBEPXHOCTEH MPOCTEHLINX MHOrOIPAHHUKOB W TEJl
BpALLEHUsl ¢ TpUMeHEHHeM (BopMyJL.

Bexmopuot u koopounamer ¢ npocmpancmee.

OnepuposaTb Ha 0A30BOM YPOBHE MOHSTHEM JCKAPTOBBI KOOPAMHATDI B IIPOCTPAHCTRE;

HaXOIUTb KOOPOUHATLI BEPLINH K}/68. U IPAMOYTOJILHOTO TMTapallICJCIIUNeaa.
u cmopusa Mmamemamukl.,

OnuceIBaTh OTAEABHBIE BbIIAIOUIUECS PE3yJIbTAThI, NOJIYUEHHBIC B XOOAC Pa3BUTU

MAaTCMATHUKH KaK HayKH,

3HaTh MNPUMEPBI MATEMATHYCCKHX OTKpI)ITI/Iﬁ 1 UX aBTOPOB B CBA3M C OTEYECTBEHHOH M

BCEMHUPHON UCTOpPHEH;

IMOHUMATDL POJIb MAaTEMATHKH B PA3BUTUHN Pocecuu.

Memoovr mamemamuiu,

HPHMCHSITI) U3BECTHBIC METOILI IMPH PEHICHUH CTAHIAPTHBIX MAaTEMATHUCCKHUX 3a/ad;
3aMe4aTh K XapakTepH30BaATh MATEMATHUCCKUE 3aKOHOMEPHOCTH B OKpY)I(&lOLHGﬁ

IEeHCTBUTEIbHOCTH,

1.4.

NPUBOIUTE TPUMEPL] MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B IIpUPONE, B TOM UHCIE
XapakTepU3YIOUIMX KpacoTy MW COBEPILEHCTBO OKPY)KAIOLWIEro MHpa M TPOU3BEICHUH
MCKYCCTRA.

KonnuecrBo uacos Ha ocsoenue nporpamMmmbl y‘lCGHOﬁ AHCHHTITHHLEL

MakcumalibHOH yueOHOoH Harpysku obyuarowerocst — 351 vac, B ToM 4YHcIe:

00s3aTeNIbHON ayAMTOPHON yueGHOM Harpys3ku obyuaroulerocs - 234 uaca;
CaMoCTOATENLHON paboTel oOyuatouierocs-117 uacos.



2. CTPYKTYPA U COAEPKAHUE YUYESHOHN AU CUUITJIUHDI

2.1. O0bem yqeOHoil ANCUUMINHBI H BHABI yueOHOi patoThI

Bun yuebnoii padoTnI

Ob6vem uacoe

MaxkcumanbHast yuebnasi narpyska (Bcero) 351
ObsizaTesbHas ayauTopHas yyebHast Harpy3xa (Bcero) 234
B TOM HHCIIE:
Teopernueckoe obyuenue 118
NPaKTHYECKHE 3aHATHS 116
CamocTositeanHast padora obyuaromerocs (Bcero) 117
B TOM YHCIIE!
caMocTosATeNbHAas paboTa Hal MHIMBHUAYAILHBIM HCCIIEI0BAHUEM (TIPOSKTOM) 40
BHEAYJMTOPHAsl CaMOCTOsITEIbHAs paboTa 77

Hmoeosas ammecmayus ¢ popme:

IK3IAMEH
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3.XAPAKTEPMCTUKA OCHOBHBIX BUJAOB YUYEBHOW AEATEJIbHOCTU

CTYAEHTOB

Coaepixanne 00y1eHnns

XapakTepucTHKa 0CHOBHBIX BHAOB ACATEILHOCTH CTYIEHTOB (1
ypoBHe yueOHbIX JeHdcTBHI)

Brenenue

O3HaKoOMJIEHHE C POJIbIO MATEMATHKH B HAYKE, TEXHUKE, JKOHOMMUKE,
UH()OPMALMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKON NESTENBHOCTH.
O3HakomJieHHe ¢ UEJSIMH | 3aJjadaMy U3yYEeHHs] MaTEMaTHKK NIPH
ocsoenuu npodeccuit CI1O u crienuansrocreit CITO

AJITEBPA

PasBuTue nmoHsTHS
O 4YHCJIe

Brinosuenue apudmeTniecknx 1eHCTBUH Hal YMCIaMHU, coUeTast
YCTHBIE U ITHCbMEHHBIE MPHEMDI.

Haxoxnenue npuOaMKeHHbIX 3HAYECHNUH BEJIMUMH W NOTPELIHOCTEN
BbIUMCIEHHH (aOCOMIOTHOR M OTHOCHTEILHON ), CPABHEHUE YNCIIOBBIX
BBEIPAIKEHHU.

Haxoxnenue ook B npeodpazoBaHUsIX M BbIYUCIEHUAX (OTHOCHTCS
KO BCEM MYHKTaM NPOrpammsl)

Kopuu, cTenenu,
norapu(pmel

O3HakoMJIeHHe C MOHATHEM KOpHs n-H CTEereHH, CBOHCTBaMU
paXMKaaoB U NpaBUjiaMH CPABHEHHSI KOPHEH.

MDopMyupoBanye ONpeIeseHus! KOPHSI U CBOMCTB KOPHEH.
Beluucrnenve u cpapHeHHe KOpHEH, BbITOJHEHNE NPUKUAKH 3HAUEHHUS
KOPHS.

[TpeobpazoBanue YUCIOBLIX H OYKBEHHBIX BbIPAXKEHHH, COAEPIKALLHX
panrKanpl.

Brinonuenue pacuetos no Gpopmyiam, COAEPKALIUM PATUKAIIEL,
OCYLUECTBJISISE HEOOXOIMMBIE MTOJICTAHOBKH U NPeodpazoBaHus.
OnpenesnieHne paBHOCHIBHOCTH BbIPAXXEHHUH ¢ paaukanamu. Petuenne
HppalOHaIbHBIX YPaBHEHHH.

O3zHAKOMJIEHHE C TTOHSITHEM CTEMNEHN C JICHCTBUTEILHBIM MToKa3aTe/eM.
Haxoxnenue 3HaueHu# CTENEHK, UCTIONb3Ys NPH HEOOXOAHMOCTH
UHCTPYMEHTAbHbIE CPEICTBA.

3arucbIBaHue KOPHS 1-if CTENEHU B BUJE CTEIEHHU C IPOOHBIM
noxaszatesieM ¥ HaobopoT.

dopmyupoBaHue CBOUCTB cTerneHel. Beruncienue crenexei ¢
palMoHaANBLHBIM [T0KA3aTEesIeM, BBINIOJHEHHE TPHKHIKH 3HAUEHUS!
CTETEeHH, CPABHECHUE CTEICHEH.

[TpeobpazoBanue YMCIIOBBIX M OYKBEHHBIX BbIpAKEHHH, COEPIKALLIMX
CTETIEHHU, IPUMEHSsIsl CBOMicTRA. PelieHne rnokasaTe/ibHbIX ypaBHEHHH.
O3HaxkomJieHHe ¢ NPUMEHEHUEM KOPHEH U CTENEHEeH NPH BBIUHCICHHH
CPEIHUX, ACIEHHHU OTPE3Ka B «30JI0TOM CeUueHHu». Pelienue
NPUKIJIAJHbBIX 3a/1a4 Ha CI0XHbBIE NPOUEHTbI

[Ipeobpazosanue
anreOpanyecKux
BBIPOKEHUH

Beinonnenue npeobpazopanuil BelpaxeHui, npuMenerue Gopmyi,
CBSI3aHHBLIX CO CBOMCTBAMH CTeneHeH u gorapupMoB.
Onpenenenyre 061acTH AOMYCTUMBIX 3HAYEHHUH JIOTapHPMUUCCKOTO
BLIPAXXCHHS.

Peluenue norapupMuyeckrx ypaBHeHHH

OCHOBbBI TPMTOHOMETPHH

OCHOBHBIE MOHATHS

M3yuenue pagraHHOro MeTona U3MEPEHHs YITIOB BPALLCHHS HHX CBSI3H
¢ rpanycHoOi Mepoit. M3o0paxkeHne yriioB BpalleHHsl Ha OKPYXXHOCTH,
COOTHECEHHE BEJIMUMHBI YIJla C €ro pacriosioKeHNUEM.
Dopmynuposanue ornpeaeneHui TPUroHOMETPHUECKHX (PYHKIUH [U1s
YIJ1I0B [TOBOPOTA U OCTPLIX YIJIOB MPSMOYTOJBHOIO TPEYToJIbHHKA U
00DbsICHEHHE HX B3AUMOCBSI3H
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OcCHOBHBIE
TPUTOHOMETPUHUECKHE
TOXJECTBA

[TpuMeHeHHEe OCHOBHbIX TPHTOHOMETPHUECKHX TOMKAECTB JLisl
BBLIYMCIICHUS 3HAUSHUH TPUTOHOMETPHUYECKHUX (DYHKLIMH 110 ONHOMN 13
HHUX

[TpeobpazoBanus
NIPOCTEHMILIHNX
TPUTOHOMETPUUECKUX
BBIPAKEHUH

M3yveHue 0CHOBHBIX (POPMYJI TPMTOHOMETPHH: (POPMYJIBI CIOKEHHU,
YABOEHUS, Npeobpa3oBaHus CyMMbI TPUTOHOMETpUUECKUX QYHKLHMH B
MPOU3BEICHHUE U NIPOU3BEIEHHs B CYMMY H NPUMEHEHHE NPHU
BLIUMCIIEHUH 3HAYEeHUsI TPUTOHOMETPUUECKOTO BLIPAIKEHHS 1
YIIPOLIEHHUS ETO.

O3HaKOMJIEHHE CO CBOHCTBAMM CUMMETPHUHM TOUYEK Ha €AMHUYHON
OKPY)KHOCTH M IIPUMEHEHHE HX /sl BBIBOJA (POPMYJ TPUBEAEHHs

[Tpocrefiuine
TPUTOHOMETPHUUECKUE
YPaBHEHUS U Hepagencmed

Peutenne no GpopmysnaM U TPUTOHOMETPHUECKOMY KPYTY NMPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHHH.

[TpuMmerneHre OOLIHX METONOB PELICHHS YpaBHEeHNH (TpUBEAEHHE K
JMHEHHOMY, KBAIPaTHOMY, METOJ PA3JIOKEHHS HA MHOXKHUTEIH,
3aMEHbl IEPEMEHHON) MTPH PELIEHUH TPUIOHOMETPHUECKHUX
YPABHEHHH.

YMeHHne 0TMEeUaTh Ha KPYre peleHus npoCcTeNmnx
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHreHe uucsia

O3HakoMmJIeHue ¢ MOHITHEM 00PaTHBIX TPUTOHOMETPHUECKHX
GyHxumi.

M3yuenue onpeneneHut apxcuHyca, apkKoCHMHyca, apKTanrenca
uucra, GOpPMYIHPOBAHUE UX, H300pasKeHHe HA eIMHUUHON
OKPYYKHOCTH, ITPUMEHEHNE NPH PELICHHWH YPABHEHHUH

®YHKUHNU, UX CBOMCTBA I TPA®PUKHU

Oyukumum.
[Tousrue o
HEIMPEPBIBHOCTH (PYHKIIHH

O3zHakoMIIeHUE C MOHSITHEM [IEPEMEHHOH, TPUMEPaMH 3aBHCUMOCTEN
MENJ1y TTEPEMEHHBIMH.

O3HakoMJIEHHE C MOHATHEM rpaduKa, OrpeseseHUe MPHHALIEKHOCTH
ToukH rpaduky GpyHkunu. OnpenesncHue no Gopmyie npocreiiueit
3aBMCHMOCTH, BHJa ee rpaduka. Boipaxerue 1o Gopmyie onHOH
repeMeHHOHN uepes ApyrHe.

O3zHakomeHue ¢ onpeneseHueM PpyHKUnn, GOpMyTHPOBAHHE €ro.
Haxonenue obnactu onpenesieHust 1 06J1aCTH 3HaueHHH QyHKUMU

CaoiicTBa PyHKUMH.
["paduueckas
uHTeprperanus. [Ipumeps!
(yHKIMOHAIBHBIX
3aBUCHMOCTEN B PEAIBHBIX
Ipolieccax U SBJICHUSX

Osnaxkomsienre ¢ npumMepamy QyHKLHOHATBHBIX 3aBUCUMOCTEH B
peasibHBIX MPOLECcCax U3 CMEXKHbIX JAUCLUIUINH,

OszHakoMmieHnue ¢ J0Ka3aTelbHbIMH paccy KACHHIMH HEKOTOPBIX
CBOMCTB JIMHEHHON M KBaAPaTHIHON (YHKLHKH, NMPOBEACHHE
MCCAEAOBAHNS THHEHHON, KYCOUHO-TUHEHHON, 1pOOHO-IMHEINHON U
KkBajapaTHyHON QyHKUMH, mocTpoeHue ux rpapukos. [loctpoenue n
uyTeHHe

rpaukoB ¢pyukumnit. MccnepoBanue QpyHKLMH.

CocrasneHne BUAOB QyHKIHH 110 JAaHHOMY YCIIOBHIO, PELEHHUE 3a/iay
Ha DKCTPEMYM.

Beimonnenune npeobpazopannil rpaduka GyHKunn

Ob6paTHbie QyHKLIMH

Wsyuenue nonsmus o6pamnoi (hynxyuu, onpeacieHne Buia 1
nocmpoenue epagura 0bpamnoi Gyuxryu, naxodcoenue ee 0baacmu
onpedenenus u oOracmu 3naqenuii. [lpuMenenue cBolcTs PpyHKUIHH
IIPY MCCIIENOBAHKUH YPABHEHHH U PELIEHHH 3a/1a4 Ha 9KCTPEMYM.
O3HaKOMJIGHHE C MTOHITHEM CIIOWKHON (PYHKLHH

CrenenHele,
rnokazaresibHble,
norapuMUUECKHE U

Berancnaenne snaueHui QyHKUMH M0 3HAYCHUIO apryMeHTa.
OHPEEII‘GHGHI/IC MOJIOYKCHHS TOUKH HaA F138(1)111<€ Mo ¢¢ KOOpAHHAaTaM H
HaobOopOT.
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TPUTOHOMETPUUECKHE
Gyuxuun. ObparHble
TPUTOHOMETPHUCCKHC
($yHKUHN

Mcrons3oBanue CBOUCTB (pYHKUMHA U5l CPABHEHUS 3HAUEH U H
cTeneHel U norapupmos.

[Toctpoenue rpaukoB CTENEHHBIX U JIOrapu(pMUIECKUX QyHKLMH.
Pelenune noxaszaresibHBIX U JOrapu(PMHUUECKHX YPABHEHUH U
HEPABEHCTB [10 U3BECTHBIM AJITOPUTMAM.

O3HAKOMJIEHHE C TTOHITHEM HETPEPLIBHOH NMEPHOIMUECKOH PyHKUHH,
(opMyMpoBaHHe CBOWCTB CHHYCA H KOCHMHYCA. TOCTPOEHHE UX
rpa)ukoB.

O3HaKOMJIEHHE C MTOHITHEM MAPMOHHUYECKUX KoJIeDaHUH 1 puMepamu
rapMOHHYECKUX KOJaeOaHmi ISl ONMCaHUS! IPOLECCOB B (DH3KKE U
JPYTUX 00nacTsIxX 3HAHUSI.

O3zHaKOMJIGHUE C MTOHITHEM Pa3PLIBHON NepHoanueckoit QyHKLnH,
(dopMmysipoBanre CBOWCTB TaHreHea U KOTaHIeHea, MOCTPOeHHE HX
rpa)ukoB.

[TpumeHeHue cBOMCTB (PYHKLHMHI ISt CpaBHEHH s 3HAUCHH
TPUTOHOMETPHUECKMX (PYHKUMH, pelICHHS] TPUTOHOMETPHUECKHX
ypaBHEeHHH.

Tocmpoenue epaduroe 0O6pamubIx MpuUOHOMEMPUYECKUX QYHKYUL U
onpeoenenue no epapuramM ux ceolicms.

Brinonxenne npeobpaszoBanus rpa@)HkoB

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

[TocnenoBarenbHOCTH

O3zHakoMJsIeHHE ¢ NOHATHEM YHCIOBOH NMOCAEA0BATEILHOCTH,
criocobamy ee 3aaHusl, BBIUHCIEHUSIMH €€ HJIEHOB.
Osnarxomiaenue ¢ nousmuem npedeid noCcieO08amMeLbLHOCU.
O3HaKOMJIEHHE C BLIUNCIIEHUEM CYMMBI OECKOHEYHOT O UHUCIIOBOIO
psizia Ha puMepe BbIUKCIeHUs CyMMbl OeCKOHEUHO YOBIBaIOLIEH
reOMEeTPHUECKOH NMPOTPEeCcCHH.

Pewienue 3a1au Ha IpUMEHEHHE (POPMYJIIbI CYMMBI OECKOHEUHO
yOpIBatouielt reoMeTpUUecKoi MporpeccHu

[TpouzBonHas u ee
TIPUMEHEHHE

O3HaKOMJICHUE C MTOHSITHEM MTPOH3BOAHOU.

M3yuenne u GpopmynupoBanne ee MEXaHHUYECKOro ¥ reOMeTPHUECKOro
CMbICJIA, U3YUEHHE arOPUTMa BBIUHCIIEHHS! NIPOU3BOHOIN Ha NpUMepe
BLIMMCIIEHHS MTHOBEHHOH CKOPOCTH U yrJIoBoro ko3 duuneHTta
KacaTeJbHOH.

CocraBiieHue ypaBHeHUsl KacaTesbHOM B o0LieM BHIE.

YeBoeHue rpasui JuQpepeHInpoBatus, Ta0InIbI TPOU3BOIHBIX
BJIEMEHTAPHBIX (PYHKUMWH, MpUMeHeHne st A epeHunpoBaHms
(DYHKLIHEH, COCTABJICHHS YPABHEHHSI KacaTeIbHOM.

HM3yuenue TeopeM o cBsI3K CBOMCTB DYHKLMK M NPOU3BOAHOH,
(hopMyIHpOBKA HX.

[IpoBenenue ¢ MOMOLIBIO MPOU3BOAHON HCCIENOBAHMS (PYHKIIHH,
3alaHHON (pOpMYIIOii.

YcraHOoBEHHE CBSI3H CBOHCTB (DYHKUHU M TIPOUIBOIHON 110 HX
rpagukam.

[TpumeneHue Mpou3BOAHON /ISl PELICHHMS 3a1a4 Ha HAXO0KACHHE
HanOOoJsIbLIEro, HAMMEHBUIETO 3HAUCHHUS U Ha HAXOXJICHHE IKCTPEMyMa

[TepBooGpaznas
1 MHTEerpal

O3HaKOMIICHHE C TOHSITHEM HHTErPasia U epBoodpasHoi.
VMsyuenne npaBusia BEIUMCACHHS NEPBOOOPAZHON M TEOPEMBI
Herorona— Jleitbunua.

Pelenue 3agau Ha ¢Bs3b repeooOpa3HoOi u ee NMpoU3BOIHOM,
BEIUMCIIEHKE NIepBOOOpaZHON [UTSl HAHHON (PYHKLIMH,
Penienne 3a1a4 Ha ipuMeHeHUe WHTErpasa JUlst BbIYUCIICHUS
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(Hu3HUeCKHX BeJMUMH W IUIoWaneH

YPABHEHWMSI N HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUH.
Hepagencrra u crctemsl
HEPaBEHCTB C ABYMSI
MIePEMEHHBIMHU

O3HaxoMJIeHuE C HpOCT@ﬁHJHMH CBCACHHUAMHU O KOPHAX
airebpanyeckux ypaBHEHUH, NOHATHSIMH HCCIIEIOBAHUS ypaBHEHUH U
CUCTEM YPaBHEHUH.

M3yueHue Teopun paBHOCHIIBHOCTH YPABHEHHH U €€ NPUMEHEHUS,
[ToBTopeHue 3arnucy pelieH sl CTaHAapTHbIX YPaBHEHWH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JJIs CBEACHUS! K CTAHAaPTHOMY
YPaBHEHHIO.

Pelienue pauMoHanbHBIX, HPPalUMOHAIBHBIX, TOKA3ATENbHBIX U
TPUTOHOMETPHUUECKHX ypaBHCHI/Iﬁ H CUCTCM.

HMcrnone3oBanue cBOWCTB ¥ rpad) MKOB (PyHKLMI U151 peLeH s
ypaBHeHUH. [ToBTOpeHHE OCHOBHBIX MPUEMOB PELIEHHUS CHCTEM.
PeureHne ypaBHeHUH ¢ pUMEeHEHHEM BCEX IIPUEMOB (pa3JIOKEHUs! Ha
MHOYXUTEJIH, BBEICHHS HOBbIX HEM3BECTHBIX, OJCTAHOBKH,
rpauueckoro Metona).

Pelenue cucteM ypaBHEHHH ¢ MPUMEHEHUEM Pa3UUHBIX CIOCODOB.
OsnakomJienne ¢ 0OLIMMHY BOTIPOCAMU PEILEHUS HEPABEHCTB 1
KCIIONb30BAHUE CBOMCTB U rpapMKoB (PYHKLMH NpH pelIeHnu
HEepPaBEeHCTB.

Peurenne HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM
pasHUHBIX CIIOCOOOB,

[TpumeHeHHe MaTeMaTHUYECKMX METOOB [Ulsl pELIEHH s
coJlieprKaTesIbHbIX 3a7a4 U3 pa3iniIHbIX 001acTed HayKkU W NPaKTHKH.
WuTepnpernpoBanne pe3yabTaToB C YUETOM pealibHbIX OTpaHUUEHHH

JJEMEHTBI KOMBH

HATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKU

OCHOBHBIE MOHATHS
KOMOMHATOPUKH

Nzyuenue npasuia KOMOWHATOPUKH U IPUMEHEHHUE [1PH PELUEHUH
KOMOMHATOPHBIX 3a/1a4.

Pewrenne koMOHHATOPHBIX 3a1a4 METOJAOM nepedopa H 110 NpaBHity
YMHOIKEHHUSL.

OzHakoMJIeHHe ¢ NIOHATHSIMH KOMOMHATOPHKH: Pa3MELLEHHAMH,
COUETAHMSIMU, MEPECTAHOBKAMH U (OpPMYJIamMK JUIS UX BbIUHCIIEHHS.
OO6wpsicHeHue U npuMeHenre GopMyIt JUTsi BBIMUCIICHHSI pa3MeLeHHH,
[IepecTaHOBOK W COYCTAHUH MU pelleHUH 3a/iad.

Oznakomnenue ¢ unomoM Hurotona u tpeyrosnsrukom [lackas.
Perenre npakTHUeCKUX 3a1ad ¢ HCITOIb30BAHUEM MTOHSITUH U MpaBHI
KOMOHHATOPUKH

DAeMeHTbl TEOpHH
BEPOSITHOCTEHN

W3yueHue knaccuueckoro orpeneseHus BeposiTHOCTH, CBOHCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenne npuMepoB BeluKCAeHUS BeposiTHoCcTel. Pelienne 3anau
Ha BBLIYUCIEHHUE BEPOSITHOCTEH COOLITHIH

IIpencrapnenye nanHbIxX
(Tabnuiel, AUArpaMMBl,
rpaduxu)

OznakoMieHue ¢ OpeaAcTaBJICHUEM HHUCIIOBLIX HAHHBIX U UX
XapaKTCpUCTUKaMu.

Pewenue [IPpaKTHYCCKUX 3a4aY Ha 06pa60T1<y YHUCJIOBbLIX AdHHBIX,
BBIMUCJICHUC UX XaAPaAKTCPUCTHK

I'EOMETPUSI

HpﬂMbIe H IIJIOCKOCTH
B IPOCTPAHCTBE

(dopmyIHpOBKA H TIPUBEJEHHE JOKA3aTEIBCTB MPU3HAKOB B3AHMHOTO
pacrooKenus NpsiMbIX U MJI0CKOCTEH. PacrnoznaBanne na yeprexax u
MOJENSAX Pa3IMUHBIX CllydaeB B3aUMHOTO PacrioyloKeHus NpsMbIX U
JIOCKOCTEH, apryMEHTHPOBAHKHE CBOUX CYIKACHHH,

DopmynupoBaHue onpeneseHHH, MTPU3HAKOB ¥ CBONUCTB
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napajuIesIbHbIX ¥ MEePrIeHIHKYIISIPHBIX MIJI0CKOCTEH, NBYIPaHHbIX U
JIMHEHHBIX YTIIOB,

BoinonHenye nocTpoeHus yriaoB MeXIy nNpsMbeIMU, NPSIMOH H
TJIOCKOCTBIO, MEXKIY MIIOCKOCTSIMH I10 ONUCAHHWIO U pacrio3HaBaHHe HX
Ha MOJETSX.

[TprMeHeHue Npru3HaKkoB U CBOWCTB PacroaoXeHHs IPAMBIX H
TUIOCKOCTEH MpU PeLUEHUH 3a1aY.

N300pakenne Ha pUCYHKAX MU KOHCTPYMPOBAHHUE HA MOJEISX
MEPIIEHAUKYJISIPOB ¥ HAKIIOHHBIX K TIJIOCKOCTH, MPSMBIX,
napajiefbHbIX MI0CKOCTEH, YIIIOB MEXAY NPIMON U TNIOCKOCTHIO U
000CHOBaHHKE NIOCTPOCHHS.

Pewenue 3anau Ha BbIUMCIEHHWE F€OMETPUUECKUX BEJTUUHH.
OrucBIBaHHE PACCTOSHUS OT TOUKH JI0 TJIOCKOCTH, OT MPSAMOH 10
MJIOCKOCTH, MEXIY MIAOCKOCTIAMH, MEKIY CKPELIMBAIOLIMMHUCS
NPSAMBIMH,

MEXAY NPOHU3BOJBHBIMH (DUIYPaMH B MTPOCTPAHCTBE.
DopMyIUPOBAHHME U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHAX
(TeopeMm CyleCcTBOBAHMS, CBOWCTBA).

M3obpaxenne Ha yepTexax 1 MOAEJSIX PACCTOAHUS U 000CHOBAHKE
CBOMX CYy)XAeHUH. Onpeiesienre U BbIYMCIEHHE PACCTOSIHUI B
npoctpancTse. [Ipumenenue Gopmys v TeopeM MIIaHKUMETPUH ISl
peteHus 3aaau.

O3HaKOMJIEHHE C MTOHATHEM TMapaIeILHOTO MPOEKTHPOBAHUSI H €ro
CBOUCTBAMM. QOpMYAUPOBGHLEC MEOPEMbl O NIOWAOU OPMOCOHAILHOL
NPOCKYUU MHO20Y2ONbHUKA.

[TpumeneHue Teopuu [uist 060CHOBAHMS MTOCTPOCHHUH U BBIUHCIIEHHH.
ApPrymMEHTHPOBAHHE CBOMX CYXKACHUH O B3aMMHOM PaCIOIOKEHHH
NPOCTPAHCTBEHHBIX (PUTYP

MHororpaHHHKH

OnucaHue W XapakTepUCTHKA PA3TUUHBIX BUIOB MHOTOTPaHHUKOB,
IIEPEUYHCIIEHUE UX DJIEMEHTOB W CBOMCTB.

M300paxceHne MHOTOrpaHHMKOB M BBITOJIHEHHE TOCTPOEHHS! Ha
U300PKEHHAX U MOACISIX MHOTOIPAHHHUKOB.

Breruncnenye nuHeHHbIX 2JEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTrYpaLMsIX, apryMEHTHPOBAHUE CBOUX CYIKICHHH.
XapaxkTepucTHka 1 H300paxeHHe CeUSHUsL, pa3sepmii
MHOR0ePANIUKOE, BBIUHCIICHHUE TI0UIaAe# TOBEPXHOCTEH.
[TocTpoenye npocTelinx ceyeHuit Kyba, npu3Mbl, MUPAMUIbL.
ITpumenenne GpakToB U CBeNEHUH U3 ITAHUMETPUH,
OsnaxomIieHHe ¢ BUIAMH CUMMETPHH B IIPOCTpaHCTBE,
popmyrposanue onpeaeseHnit U ceoficts. XapakrepucTrka
CUMMETPHH TeJl BPALLICHHS! 1 MHOMOTPaHHHKOR.

[IpumeHeHHe CBOMCTB CUMMETPHH TIPH PELICHUH 3a1ad.
Hcnonp3oBanue npuoOpeTeHHbIX 3HAHUH /ISl HCC/IeIOBaAHHS! U
MOZEIMPOBAHUS HECAOXKHBIX 3a1ad.

M300paiceHrie OCHOBHBIX MHOTOTPaHHUKOB M BBIMOIHEHHE PUCYHKOB
10 YCJIOBHSIM 3a/1a4

Tesa u moBepxHOCTH
BpaLLECHUS

O3HaxkomJIeHHe ¢ BUIAMHU Tes BpalleHust, popMyTHpoBaHue Hx
onpenesieHui U CBOHCTB.

DopmynupoBaHHe TEOPEM 0 CEUEHHUU LIapa MNJI0CKOCTbIO ¥ MIOCKOCTH,
KacaTenabHOH K cdepe.

XapakTeprcTrka 1 u300paXeHne Tell BpalleHusl, UX pa3sBepTKH,
CEUYCHHUs.
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Peluenue 3anay Ha MOCTPOSHHE CEUEHHH, BBIYMCIIEHHE JUIMH,
paccTosiHuit, yrnos, miowanei. [Iposenenne noxasarensHbIX
paccyKAEeHUH MpH peLeHnH 3a1ay.

[TpuMeHeHHe cBOHCTB CUMMETPHH MPH PELLICHHMH 3a1a4 Ha TeJia
BpalleHKs, KOMOUHALIMIO Tel.

M306paskeHne OCHOBHBIX KPYTJIBIX TEJ M BBITIOJIHEHHE PUCYHKA T10
YCJIOBHIO 3aJa4u

I/ISMepeH ust B rcOMETPUN

O3HaKoMJIeHKE C MTOHSTHSIMU TJIoWaaM 1 o0bema, akCHOMaMHK
CBOWCTBaMH.

Peruenue 3aau Ha BLIUMCIEHHUE TJIOIAAEH TIOCKUX QUIYp C
MPUMCHCHHUEM COOTBETCTBYIOINX (l)OpMyﬂ 14 (l)aKTOB U3 TIAHHUMCTPHH.
M3yyenue TeopemM 0 BEIYMCICHUH 00BEMOB MPOCTPAHCTBEHHBIX TeJ,
pelienure 3a1a4 Ha npuMeHerue popMys1 BbIYHCIeHHs 00beMOB.
M3yuenune Gpopmys ISl BEIYKCACHHs TIOMIAAEH TOBEepXHOCTEH
MHOTOTPAHHHUKOB M TEJI BpaLeHHUS.

O3HAKOMJIEHHE C METOOM BBIYUCICHHUS TJI0IIAH [TOBEPXHOCTH
cepsbl.

Peurenue 3aqay Ha BeIYUCICHHE TIIOIIANEH MTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TeJ

KoopnuHaTe! U BEKTOPEI

OzHaxkomieHue ¢ NoHATHEM BekTopa. M3yuenne nexaproBol CHCTEMbI
KOOPAMHAT B [IPOCTPAHCTBE, MOCTPOCHHE 110 3aJaHHbIM KOOpAMHATAM
TOYEK U MIOCKOCTEH, HAX0MK/IEHHE KOOPAHHAT TOUEK.

Haxosxpenue ypaBHeHUM OKPYKHOCTH, cephbl, MIOCKOCTH.
Bbluncienne paccTosHUI MeN 1y TOUKaMH.

3yuenue cBOHCTB BEKTOPHBIX BEJIMUYMH, TPABHI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTRE, MPABHJI HAXOWKACHHS
KOOPJMHAT BEKTOPA B MPOCTPAHCTRE, MPaBHJ ACHCTBHI ¢ BEKTOpaMH,
3aJaHHBIMK KOOPAHHATAMH.

[IprMeHeHue Teoprur NpK pelleHrH 3a1ay Ha AEHCTBHS C BEKTOPaMH.
M3yueHue ckansspHOro Npou3BeeHHs BEKTOPOB, BEKTOPHOIO
YpaBHEHHS MPSIMOH ¥ IJIOCKOCTH. [[puMeHeHHe TeOpUH NIpH pelleHHH
3aj]la4 Ha AeHCTBHUS C BEKTOPaMHU, KOOPAUHATHBIN METO, MPHMEHEHHE
BEKTOPOB /1JIsl BLIUMCIICHHS BEJTUUNH YTJIOB U PAaCCTOSIHUH.
O3HaKOMJICHHE C I0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O
B3aWMHOM PaCIOJIOKEHUH MPSMBIX W TJIOCKOCTEH ¢ UCIOIB30BaHHEM
BEKTOPOB




4. YCJIOBUSI PEAJIN3ALMMU YUYEBHON JMCUMITJINHDI

4.1. TpeboBanua K MEHUMAJBLHOMY MATEPHAJbHO-TEXHHYECKOMY 00ecneydeHHIo
OcBoeHue nporpaMmbl Y4eOHON AUCHUMIIMHBI «MaTteMaTUKay Mpearoaraet Hajuuure
yueOHOro xabruHeTa, B KOTOPOM MMEETCsl BO3MOXKHOCTh 00eCneunTh 00yJatomumcs cBOOOIHBIN
noctyn B MHTepHET BO BpeMst yueGHOro 3aHSATHs U B IEPHUOJ BHEYUEOHOH JesTebHOCTH.

[Tomemenue kabuuera J0KHO ObITH OCHAIIEHO THITOBLIM 000PYIOBAHHEM, B TOM
uyclle CreUUaTu3upOBaHHON yueOHON Mebesblo U cpe/icTBaMu 00yUueHus, 10CTaTOUHBIMH IS
BBINOJHEHHUST TPeOOBAHMH K YPOBHIO MOJrOTOBKH 00yvarommxcs.

B kabunere 10/KHO ObITE MyJIbTHMEANITHOE 000PYLOBAHKE, TOCPEACTBOM KOTOPOTO
yuacTHHKH 0Opa3oBaTesILHOrO NPoLecca MOTYT MPOCMATPHUBATE BU3YATbHYIO HH(POPMALKIO 110
MaTeMaTHKe, CO3/1aBaTh NPe3eHTAUHH, BUACOMATEPHUAIB], HHBIE JOKYMEHTHI.

B cocraB yue6HO-METOANYECKOTO H MaTepHalbHO-TEXHUYECKOro o0ecrieyeH sl
IpOrpaMmbl yueOHOH AMCLMIINHHLL «MaTtemMaTnkay BXOIST:

MHOTO(YHKIHOHAJIBHBIN KOMILIEKC MPerioiaBaTe/is;

HaIJIAHbIE T0COOUS (KOMITIEKTh! yueOHbIX TabJnL, MIaKaTOB, IOPTPETOB BBHLAAIOIIMXCS
YUEHbIX-MaTeMaTHKOB U ZIp.);

HH(POPMALIMOHHO-KOMMYHHUKATHBHBIE CPEICTBA;

3KPaHHO-3BYKOBEIE TIOCOOUS;

KOMTIJIEKT TEXHHYECKOH OKYMEHTALMHU, B TOM UHCJIE MAcropTa Ha cpelcTBa 00yUeHHUd,
MHCTPYKLHH 0 X HCIIOJb30BAHUIO U TEXHUKE 6E30MacHOCTH.

4.2. Undopmannonnoe obecnevuenne odyueHms
ITepedens pexkoMenayembIX yueOHbIX H3TAHHI, AOMOJHUTENLHON JHTEPATY PbI:

OCHOBHBIE HCTOYHHKH

1. Anrebpa u Hauana maTemMaTHueckoro aHanusa: 10 kiacc: yqeGHHK 11
001eoOpa3oBaTeIbHLIX Opranu3aiuit: 6a30Bbli U yrayOneHHbIH YPOBHHU
/C.M.Huxonscxu#t (1 ap.). — uza.3-e. — Mocksa: [pocsewienne, 2016, — 431 ¢.: ui. —
(PI'OC) (MI'Y - wkone) (Maremarnka:airedpa v Hauana MaTeMaTHUECKOroO aHalu3a,
reoMetpus). — bubnuorp.:c.428.- ISBN 978-5-09-037912-0.

2. Anrebpa u navana matemarnueckoro aHanuza: 10 — 11 xnacesr: yueGHUK aJist
obuieoOpa3oBaTebHBIX Oprann3auuit: 6a30Bbiil U yriaybienubiit yposuu /LA . Anumos
(n ap.). —uzn.3-e. — Mocksa: [Ipocsewenue, 2017. — 463 c.: wi. — (PIrOC)
(Marematunka:anrebpa v Hayajga MaTeMaTHueCKoOro aHanusa, reomerpus). —IIpeam.ykas.
¢ 460. ISBN 978-5-09-045929-7..

3. Tloropenos A. B. T'eomerpust: 10 - 11 wnaccsl @ yuebuuk s o6uieobpazoBaTebHbIX
Opranusauuii: 6a3oBeiit 1 npopuabHeIi yposuu / A. B. [Toropenos .— 13-e uza. —
Mocksa : [Ipocseuenue, 2014 .— 175 ¢. : un. — Bubnuorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

4. Marematuka : yue. /s yualmxces yapexaeHuii cpen. npo¢. obpazosanus / A, T,
Jlykanxun. - M. : I'DOTAP-Meaua, 2014, - 320 ¢. - ISBN 978-5-9704-3094-1.

HOI’IO)’IHI/ITCHBH bIC UCTOYMHHKH:

. Bammaxos M.M. Martematuka: yueGHUK /1 HAYANLHOTO U Cpe/1.npod. oGpasoBaHHus./
M.M. bammvakos. - - 9-¢ usn. crep. — M.: Akanemus, 2014 — 251 ¢. wi.-
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(ITpo(peccuonansroe obpazopanue. O0eoOpazoBaTesbHble AMCUHIIIHHL)ISBN 978-5-
4468-0742-0.

bammaxos, M.M. Matemaruka. 3anaynuk: yuebHoe nocobue s HauaIbHOTO
npoeCCHOHATIBHOTO U CPEIHEro rpodeccuoHanbHoro obpasosanus / M. M. baiumakos
— 4-e uzn., crep. — Mocksa :Axanemusi, 2014 .— 414 c. ; un., tabn. —
(TTpogpeccronansroe obpazopanue.O61eoOpazoBaTeNbHblE AUCUHILIHHE]) .— ISBN
978-5-4468-0722-2.

Anrebpa v Hauana MareMatdueckoro aHanuza. 10-11 knacent: yueOHUK 115
00pa3oBaTe/bHbIX OPraHu3aunit ¢ PUIOKEHUEM Ha SNEKTPOHHOM HocuTene. [lox pen.
Konmoroposa A.H., 22-e uzn. — M.: Ilpocsewienue, 2016. — 384 ¢, ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

Maremarrka B npuMepax 4 3agadax s noarotoBk k EI'D u nmocrymnennio 8 BY3: Vu.
noc./JI.T.Slumenes, 2-e u3a., nor. - M.: Bysoscxuit yueGuui, HULL UHDOPA-M, 2016. -
336 c.: 60x90 1/16 (ITepernér) [ISBN 978-5-9558-0401-9

Maremaruka: yuebuuk / A.A. Janasit. — 3-e uz ., ucnp.u gon. — M.: MUHOPA — M, 2017.
— 544 c. — (Cpennee npogeccuonansHoe obpazosanue). ISBN 978-5-16-012592-3 (print)
ISBN 978-5-16-102338-9 (online)

Murepuer-pecypesbl:

—_

www.{cior.edu.ru (Mudopmannonnsle, TpeHUPOBOYHBIE U KOHTPOJILHBIE MATEPUAIIBI).
www.school-collection.edu.ru(Epunas komnexuns uuQpoBbIX 00pa3oBaTeIbHEIX
pecypcoB).

hitp://www.studentlibrary.ru/nextponno-bubnnoreunas Cucrema«KoHcynbTaut
CryneHTay.

hitp://www.biblio-online.ru/2nexrporno-6ubnuoreunas cucrema.

hitp://znanium.com/DnexTponHo-O0ubIMOTeYHAs! CUCTEMA.

hitp://www.iprbookshop.ru/ Dnekrporno-6ubnuoreynas cucrema,
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5. KOHTPOJIb U OUEHKA PE3YJLTATOB OCBOEHMUSI YYEGHOM

JUCHUITJINHDBI

KOHTDOJ]b 1 OECHKA PE3YJIbTATOB OCBOCHUS yLI€6HOI7I HACIHUITIUHB] OCYLECCTBIIACTCS
[penoaasareyieM B MPOLECCC NMPOBCACHUSI NTPAKTHYECKUX 3AHSITHH, TCCTUPOBAHUS, & TAKKE

BBITTOJTHEH UL O6yLIElIOUII/IMI/IC$I WHIAWBUAYATbHBIX 3a71aHYH, UCCIIEIOBAHUH,

PesynbTaThl 00yuenust
(ocBOEHHBIE YMEHNS, YCBOECHHbIE 3HAHIS)

(Popmbl 1 MeTOABI
KOHTPOJIA U
OLCHKH
pe3yianTaroB
o0yuenust

dnemeHnbl Mmeopul MHONCECME U MAMEMAMUYECKON T02UKH.

OnepupoBatst Ha 0A30BOM YPOBHE TOHSITHAMU: KOHEYHOE MHOMKECTBO,
3JIEMEHT MHOKECTBA, [MOJAMHOMXECTBO, MEpeceueHue W oObeIHMHEHHE
MHOECTB, YMC/IOBblE MHOYKECTBA HA KOOPIMHATHON NpsSMOH, 0TPE3oK,
HUHTEpBaJ;

OnepupoBaTh Ha 0a30BOM YpOBHE TMOHATUIMHU: YTBEPKACHHUE,
OTpULIAHHE YTBEPXNKACHMS, WCTUHHBIE W JIOWHBIC YTBEPIKICHHS,
MPUYKMHE, CIEACTBHE, YACTHBIA chydail olwero yTBEpXKAeHHS,
KOHTPIPUMED;

HaXOOWTL  Mepeceuenre U OOBEJMHEHME  JIBYX  MHOMECTB,
MPEACTABIEHHBIX I'PadUUeCKH Ha YUCIIOBOMR MPSIMOii;

CTPOUTEL HA YUCTHOBOH MPAMON IMOJIMHOXKECTBO YHCIIOBOIO MHOMKECTBA,
3aJlaHHOE MPOCTEHLIUMH YCIOBHSIMH;

pacrnos3HaBaTh JIOKHBIE YTBEPKIACHHS, OUIMOKH B PACCY)KACHHUSIX, B
TOM YHCJIE ¢ UCITOJIB30BAHUEM KOHTPIIPUMEPOB.

Yucna u evipasncenus.

- OrnepupoBathb Ha 6a30BOM YPOBHE MOHSTHAMH: LEJIOE UUCIIO,
AEUMOCTDb YHCell, OOBLIKHOBEHHast Apo0b, NecsaTHuHas ApO0b,
palMOHaNbHOE YHCIIO0, NPUOIMIKEHHOE 3HAUEHHE YUCIIa, YacTh, JOJ,
OTHOULIEHUE, MPOUEHT, MTOBBILIEHHE U TTIOHMIKEHHE Ha 3alaHHOE YUCIO
NPOLEHTOR, MacITal;

- OTeprupoBaTh Ha GA30BOM YPOBHE MOHSITHSMU: Jlorapu(phM vuca,
TPUTOHOMETPHUYECKAS OKPYIKHOCTD, IpajlyCHasi Mepa yria, BeJIHunHa
yriia, 3aJaHHOr0 TOUKOW Ha TPUTOHOMETPHUYECKOH OKPYIKHOCTH, CHHYC,
KOCHHYC, TAHTE€HC ¥ KOTAHTEHC YIJIOB, UMEIOLIMX MPOH3BOJIbHYIO
BEJIUUYNHY,

- BBLITIOJHATE apu(PMeTHUECKHE AeUCTBUS C LIENBIMU U
palMoHaTLHBIMH UM CIIAMHU;

- BBIMOJIHSITE HECIOMKHBIE MPeoOpa3oBaHust YUCIOBBIX
BBIPKECHHH, COAEPIKALIMX CTENEHH YHMCEJT, THO0 KOPHH U3 uucen, Jubo
Jorapu(pMbl YHCET;

- CPaBHHBATL PAllMOHAIBHBIC UHCIA MEXAY COOOI;

—  OUCHHUBATL M CPABHHUBATH C PALHOHATLHBIMH YHCIAMU 3HAYEHUsI
LIeJIBIX CTEMEHEN YHCEN, KOPHER HATYpaNbHON CTETNEHH U3 YHCEll,
norapr(MOB UHCeJT B MPOCTLIX CIYYAsIX;

—  u300paxkaTb TOUKAMH Ha YMCJIOBOM MPAMON Lienble U

Camvocmosimensnbie
U KOHMPOILHDLLE
pabomei,
UHOUBUO YA bHbLE

3a0anusl.

IK3ameH.

27




palMOHAJIBHBIE YN CIIA;

—  uzobpaxkaTh TOUKaMHK Ha YMCIOBOH NpAMON LEsbIe CTENEeHH
uncel, KOPHYU HATYPalbHOW CTENCHU U3 YKCE, JTOrapu(hMbl YMCEN B
MPOCTBIX Cllydasx;

~  BBINOJIHATE HECIOXKHBIE PeoOpa3oBaHUs LEIBIX 1 IPOOHO-
paOHABHBIX OYKBEHHBIX BBIPAXKEHUH;

—  BBIPaXaTh B NPOCTEHLIUX CIIydasx U3 PaBeHCTBA OJIHY
MIEPEMEHHYIO Yepes3 Apyrue;

- BBIYMHUCJIATH B MPOCTBIX CIyvdasax 3HAUCHH YMCIOBBIX 1
OYKBEHHBIX BBIPAXKEHHUH, OCYILECTBJIsISI HEOOXOAMMBIE MTOJCTAHOBKH U
npeobpazoBaHusi;

—  n3o0paxkaTh cXeMaTHYECKH YToJl, BETHUHHA KOTOPOro
BBIpAXKEHA B Ipajycax;

—  OLECHUWBATDL 3HAKH CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHTeHca
KOHKPETHBIX YTJIOB.

Ypasuenua u nepasencmea

— Pewary JsMHeHHble YypaBHEHMSI M HEPABEHCTBA, KBagpaTHLIE
YpaBHEHUS;

— pewats Jorapumuyeckre ypaBaeHus suna log a (bx + ¢) = d u
npocTeliiye HepapeHcTBa Brja log a x <d;

— pewiarh mokazaresbHble ypaBHeHUs!, Buaa abx+c=d (rme d moxHo
MpeACTaBUTh B BHJE CTETNEHM C OCHOBAHHMEM a) M IIPOCTEHLIne
HepaBeHCTBA Buaa ax< d (rme d MOXHO TpencTaBUTL B BUAE
CTENEHU C OCHOBAHUEM a);.

— TIPUBOJIMTbL  HECKOJbKO  MPUMEPOB  KOpPHEH  INpOCTEHLIEro
TPUIOHOMETPUUYECKOrO YpaBHEeHHs BUAA: SIn X =d, CoOs X =a, g X =
a, ctg x = a, rae a — TabJW4YHOE 3HAUEHHE COOTBETCTBYIOLIEH
TPUIOHOMETPHUECKOH (DYHKUHMH.

Dyukyuu.

—~ OrmepupoBath Ha 6a30BOM YypOBHE TMOHSTHSIMH: 3aBUCHMOCTD
BEJIMUWH, (YHKUHS, apryMEHT U 3HaueHue (yHKUMH, oOJacThb
OMpefeseHUsT W MHOXECTBO  3HAuUeHWH  QyHKUHH, rpaduk
3aBUCHMOCTH, rpapui QyHKUUH, HYIH (QYHKUHH, [TPOMEXYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHWe Ha UYHCIOBOM  IIPOMEXKYTKE,
yOBIBaHHE Ha YMCIOBOM IPOMEXYTKE, HauboJbllee U HAaUMEHBLUIEE
3HaUeHHe (YHKLHUM Ha UYHUCIOBOM NPOMEXYTKE, [EepHOAHUECcKast
GyHKIMS, TEPHOJL;

— onepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUIMU: Npsimast U oOpaTHas
TIPONOPUMOHATBHOCTD JIMHEHHas!, KBapaTHyHas, JorapupmMuyeckas
¥ roxasaresbHas QYHKIUH, TPUTOHOMETpUUECKHE (PYHKLIMH;

— pacrio3HaBaTb TIpaUKM  dJeMEHTapHblX (QyHKUHH: npsMod u
o0paTHOM  MpONOPUHOHAIBHOCTH, JINHEHHOH, KBaIpaTHUUHOH,
norapupmMuyecKoi u noxasareabHOH GyHKLHH,
TPUTOHOMETPHUECKHUX (PYHKIMH;

— COOTHOCHTbL TIpa(UKU  DJEMEHTapHbLIX (PYHKUMH: [psIMOH U
00paTHOM  NpONOpUMOHATBHOCTH,  JUHEHHOW, KBaApaTUUYHOM,

norapuPpMuUecKon 15t NOKa3aTENEHON dyHkuui,
TPUTOHOMETPUUYECKUX (PYHKUMH ¢ (OopMysaMH, KOTOPBIMH OHH
3aJlaHbl;
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HaxoMuTh 1O rpaguxy NpuUOIMKEHHO 3HAYEHHS (DYHKLHU B
3aIaHHBIX TOUKaX;

OMpeNeNsiTh Mo rpauky CBOHCTBA (YHKUHM (HYJH, NPOMENKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH MOHOTOHHOCTH, Hanbosbluue M
HaUMEHBIINE 3HAYCHHUS U T.I1.);

CTPOMTH  3CKM3  rpaduka  (yHKUMH,  YAOBIETBOPAIOLIEH
npuBeNeHHOMY Habopy yciIoBUH (MPOMEXKYTKH Bo3pacTaHus /
yOpIBaHHs, 3HAUYCHWE (PYHKUMM B 3aJaHHOH TOYKE, TOUKH
OKCTPEMYMOB H T.[L.).

AnemeHmol MAmMemMamuuecKo20 aHaau3a.

OnepupoBarb Ha 0a30BOM YpOBHE [OHATHAMHU: TIPOU3BOJHAS
(YHKUHH B TOUKE, KacaTelibHast K rpapuKy (pyHKUHH, TPOU3BOIHAS
dyHKIMY;

ONpeneNsiTh  3HA4YeHWe MPOU3BONHOW (YHKUMM B TOYKE 1O
M300paXKEHUIO KacaTeJIbHOH K rpaduKy, NPOBENEHHOW B 3TOH
TOUKE;

peliaTte HEeCHO)KHbIe 3alavyd Ha NPUMEHEHHME CBSI3M  MEXIY
MPOMEXKYTKAMH MOHOTOHHOCTH ¥ TOUKaMH dKCTpeMyMa (pYHKLHH, C
OIHOU CTOPOHBI, U NPOMEKYTKAMH 3HAKOIOCTOSHCTBA U HYJIAMHU
IPOU3BOAHON 3TOH (PYHKUMU — C APYroH.

Cmamucmura u meopus 66[)01‘1/11/‘106’/11817, JO0ZUKA U l<0J‘16[lll(II’I10])lll\’(l.

OnepupoBarh Ha 0a30BOM YpOBHE OCHOBHBIMHM OIHCATENBHBIMH
XapakTepucTHKaMK UMCJIOBOro Habopa: cpejHee apH(hMETHUECKOE,
MeaMaHna, Hanborbliee 1 HauMeHbIIee 3HAUCHHUS;

onepupoBaTh Ha 0a30BOM ypOBHE IOHSATUSIMH: 4acToTa W
BEPOSITHOCTL  COOBITHSI,  clydaliHbl  BbIOOp,  OMBITBI ¢
PaBHOBO3ZMOKHBIMHK 3/1IEMEHTAPHLIMH COOBITHSIMH;

BBIUHMCIISITL BEPOSTHOCTH COOBITMH Ha OCHOBE [OACUETa UKCIA
HCXOJIOB.

Texcmosore 3a0auu.

Petiats HECI0MKHbIE TEKCTOBBIE 3a/aud PasHbIX THIIOB,;
AHAJIM3MPOBATE YCJIOBHE 3ala4uH, IIPH HEOOXOAUMOCTH CTPOUTDH IS
€€ pelUeHHsI MAaTEMaTHUECKYIO MOJIEb;

MIOHUMAaTb M MCIOJAbL30BaTh AJISI pelleHMs 3aiaud HHpOpMaluio,
MPEACTABJIEHHY) B BHUJE TEKCTOBOH M CUMBONBHOH 3alMCH, CXEM,
Tabnuy, Iuarpamm, rpauKoB, PUCYHKOB,

JNEHCTBOBATH 10 AIFOPUTMY, COIEPHKALUEMYCS B YCJIOBUH 3a1a4H;
MCIIOJIb30BATh JIOTUUECKHE PACCYIKIACHHS TIPU PELUCHHH 3a/1a4M;
pabotarb ¢ HU30BITOUHBIMH  YCJOBHSMH, BBIOMpas U3 BCeH
UH(pOPMALUH, JaHHbIE, HEOOXOUMbIC /IS PEeLUeHUS 3aauu;
OCYLIECTBJISITE  HECJIOKHBIA  nepebop  BO3MOMNKHbLIX — PELUEHHH,
BbIOHpast U3 HUX ONTHUMAIBHOE [0 KPUTEPHSIM, CPOPMYITHPOBAHHBIM
B YCJIOBUH;

AHAJM3MPOBATL M HHTEPNPETUPOBATL I[OJIYYEHHBIE pELIEHUs B
KOHTEKCTE  YCJOBHMS  3ajayd,  BbIOMpaTh  pelIeHus,  He
NPOTUBOPEUALLHE KOHTEKCTY;

pewlath 3a1a4Md Ha pacyeT CTOMMOCTH IOKYIOK, YCJYr, IO€3J0K M
T.IL;

peiaTh HECJIOXKHBIC 3al1ayud, CBSI3AHHLIC C JOJIEBLIM ydacThueM BO
BIIAZCHUH PUPMOH, MPEATIPUATUEM, HEIBHIKHMOCTBIO;

pewarb  3ajayd  Ha  MPOCTble  NPOUEHTbI  (CHCTEMBl CKHIOK,
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KOMHCCHH) M Ha BBIUMCIEHUE CJOXKHBIX MPOLEHTOB B pa3MUHbIX
CXEMax BKJIA/IOB, KPEIUTOB U UIIOTEK;

— pewarb [paKTHYECKHE 3aayd, TPeOYIOLIHE HCHONB30BaHHs
OTPULATENLHBIX YMUCEN: Ha ONpEeAeNieHUe TEeMIEpaTyphl, Ha
OlnpeJesIeHNe TMOJIOKEHMST Ha BPEMEHHOH OCH ([0 HAIUed 3pbl U
T1ocie), Ha JBMIKEHHE JEHEeXKHBIX CpeACTB (MpUxoi/pacxoi), Ha
onpeneyieHue riyOuHbY/BLICOTHI U T.I1.;

— HCII0JIb30BaTh NMOHsATHE MacwTaba JUisl HAXOXKIEHHUs! PACCTOSIHUN M
JUIMH Ha Kaprax, IuUlaHaX MECTHOCTH, IIJlaHaX T[TOMEUIEHWH,
BBIKpOHKax, Mpu paboTe Ha KOMIBIOTEPE K T.II.

Teomempua.
— OnepupoBate Ha 0a30BOM YPOBHE TMOHSITUIMM: TOUKa, MNpsMasl,
I1JI0CKOCTD B [IPOCTPAHCTBeE, napasienbHOCTh "

MEPNEHANKY/ISIPHOCTE MPSIMBIX U THIOCKOCTEH;
— pacrno3HaBaThb  OCHOBHbIE  BHJbI  MHOTOTPAHHUKOB  (INpH3Ma,
nupaMuia, NpsiIMOYTOJbHBIN napauiesenunes, kyo);
~ wu3obpaxaTb u3yuaemble QUIYpHl OT PYKH H C NOPUMEHEHHEM
NPOCTBIX YEPTEIKHBIX HHCTPYMEHTOB,;
— JenaTtb (BBIHOCHbIE) IIJIOCKHE YEPTEXU H3 PHCYHKOB IPOCTBIX
00BEMHBIX (PUTYp: BHI CBEPXY, cOOKY, CHU3Y,
— H3BJeKaThb MH(OPMALMIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKHMX
(purypax, npeacTaBNeHHYIO Ha UepTeKax U pUCYHKAX,
— npumensTb Teopemy [ludaropa npu  BbIUKCIEHUH 3NIEMEHTOB
CTEPEOMETPHUECKUX (PUTYD;
— HaxomuWTb O0O0BEMBl M IUIOWAAM MOBEPXHOCTEH IMpOCTEHILNX
MHOTOIPAHHHUKOB C IIPUMEHEHHEM (POpMYJT;
— Ppacrno3sHaBaTb OCHOBHbBIC BHABI TeJl BpalleHHs (KOHYC, LHJIMHID,
cepa u wap);
-~ HaxomuTb OObEMbl W TUIOWAAM TOBEPXHOCTEH MpocTeiinx
MHOTOIPAHHHUKOB M TeJI BPAaLCHHUSI C IPUMEHEHHEM (POPMYIL.
Bexmoput u koopounameoi ¢ npocmpancmee.
— OnepupoBate Ha 06a30BOM  YpOBHE T[IOHATHEM  JEKAPTOBEI
KOOPAMHATHI B IPOCTPAHCTRE;
HaXOMUThL  KOOPAMHATBI  BEpPIIMH  kyba M OPIMOYrOJBLHOIO
napasienenumnena.
Hcemopua mamemamuxu.
—~  OnuceIBaTh OTAENBHbIC BBIAAIOIMECS PE3YILTATEI, [0y IEHHBIE
B XOJI¢ pa3BUTHsI MaTeMaTHKH KaK HayKH;
—  3HaTb IPUMEPbLI MATEMATUUYECKUX OTKPBLITUH U UX &BTOPOB B
CBSI3W C OTEUECTBEHHON M BCEMUPHOM UCTOpUEH;
— [IOHHUMAaTb POJib MATEMAaTHKU B Pa3BUTHU Poccuu.
Memoovr mamemamuxu.
—  IlpuMeHsTL U3BECTHBIC METO/IbI IPU PEUICHUH CTAHIAPTHBIX
MaTeMaTHYeCKUX 3aad;
—  3aMeyaTb M XapaKkTepH30BaThb MATEMATHUYECCKUE 3aKOHOMEPHOCTH
B OKpY>atollel 1efCTBUTENILHOCTH;
— TPUBOAUTL  IIPUMEPbI  MaTEMaTHYeCKHUX 3aKOHOMEpPHOCTENH B
MPUPOJIE, B TOM YHCJIE€ XAPAKTEPUBYIOLIMX KPACOTY U COBEPIUIEHCTBO
OKPYIKarolero Mupa 1 Mpou3BeeHUI UCKyCCTBa.
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