HHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma mo anreOpe W HayanaMm aHanmu3a Jis oOydvarommxcst 11 kiacca peanu3yercs Ha OCHOBE

CIIEAYIOMINX JOKYMEHTOB:

1. 3akona «O06 obpazoBanum» ct. 32, . 2 (7).

2. denepanbHBI KOMIIOHEHT TOCYIaPCTBEHHOTO 00pa30BaTENLHOTO CTAHAapPT HAYAIBHOTO OOIIEero, OCHOBHOTO
obmero u cpenHero (moyiHOro) obmero oopazosanus (IIpukaz MO PO ot 05.03.2004 Ne1089).
Yuebnoro miana MKOVY «bynykrtunckass COLL».
IIpuMepHOI TporpaMMBI CpeaHero (TOJHOro) oO0Iero o0pa3oBaHHUS 1O MATEMATHKE W IPOTPaMMBI JUIS
o0meo0pa3zoBaTeNbHBIX yupexxaernii mo anredpe 10 - 11 xmaccsr (k yueOHOMY KOMILIEKTY 10 anredpe aus 10
- 11 xnaccos aBtops LII.A.AmumoB 1 11p.), coctaButens bypmuctposa T.A.-M.: [Ipocsemenue, 2009.

> w

gem, H3VUYCHUSA:

e OBJajIeHHe CHCTEeMOH MaTeMaTHYeCKHX 3HAHWH M YMEHHUI, HEOOXOIUMBIX AJISl NMPUMEHEHHS B MPAaKTUUYECKOU
ACATCIIBHOCTH, U3YyYCHUSA CMCIKHBIX AUCHUILINH, ITPOJOJIKCHUA O6p330BaHI/IH;

* HHTE/NJIEKTyaJbHOe pa3BUTHE, (OPMUPOBAHUE KAYECTB JTMUYHOCTH, HEOOXOAUMBIX YEJIOBEKY AJISI MOTHOIECHHON
JKU3HHU B COBPEMEHHOM OO0IIIeCTBE: SICHOCTh U TOYHOCTb MBICJIN, KPUTHYHOCTD MBILUICHUS, HHTYULHS, JIOTHYECKOE
MBILIJICHUE, JIEMEHTHl AJITOPUTMHYECKOH KyJIbTYphl, HMPOCTPAHCTBEHHBIX IPEICTABICHUH, CIIOCOOHOCTH K
IIPEOJIOJIEHUIO TPYIHOCTEN;

e ¢dopmupoBanue mpenacraBieHuii 00 WAEAX W METOAAaX MAaTEMAaTHKH KaK YHUBEPCAIBLHOTO S3bIKa HAyKH H
TEXHHKH, CPEJCTBA MOACIUPOBAHHS SBICHUI H ITPOLIECCOB;

e BOCHNUTAHUE KYJIbTYPHl JUYHOCTH, OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIIeuellOBEYECKOH KYJIBbTYPHI,
MOHMMaHUE 3HAYNMOCTH MaTeMAaTUKH JJIs1 HAyYHO-TEXHUUYECKOTO Mporpecca;

e mnpuodpereHUe KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUYECKH 3HAUUMBIX YMEHHH, (POPMHUPOBAHUE S3bIKA
OMHMCaHMsl OOBEKTOB OKPYKAIOMIETO MHpa, JJS Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPaXKEHUS M WHTYUIIHH,
MaTeMaTHYECKOM KYJbTYpPBbI, MJIA 3CTCTUYCCKOI0 BOCHHUTAHUA o6y11a10u11/1xcx. I/I3yT-IeHI/Ie reoMETpur BHOCHUT
BKJIaJl B pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, B (POPMUPOBAaHUE MOHATHS JOKA3aTEIbCTBA.

B paboueii mnporpamMme mpeACTaBiICHBI COJEPKAHUE MaTeMaTH4YeCKOro oOpa3oBaHus, TpeOOBaHHS K
0053aTeTbHOMY ¥ BO3MOXXHOMY YPOBHIO TOJTOTOBKH OOYYArOIIErocss W BBIMYCKHUKA, BUJbI KOHTPOJIS U (HOPMBI
opraHusaiuy y4eoHoro mpoiecca.

OcHOBHbBIE 3alavi, peliacMbI€ IIPU IMOCTPOCHUU CUCTEMBI HpO(l)HJII)HOFO Oﬁy‘leHI/Iﬂ, cJeayroume:

1. Jdamv obyuarowumes ernyboxue u npouHvle 3HAHUS NO Mamemamuke (memvl 0A308020 YPOGHS UIYUAIOMCSL
bonee 2nyOoOKo U pacluupsiomcs HOGbIMU NOMAMUAMU), 3HAHUSA @ MOU obnacmu, 20e OHU NPeonoaaAzarm
peanuzosams ceds N0 OKOHYAHUU WIKOJIbL.

2. Copuenmuposams 00YH4QIOWUXC 6 WUPOKOM Kpyee HpoONeM, CEA3AHHbIX ¢ MOU Ui uHol cghepoil
OesimenbHOCU.

3. Bwpabomams y obyuaiowuxcs cmoukue HABbIKU CAMOCMOSMENbHOU OessmelbHOCMU, NOO20MOSUNb UX K

PeUeHUIo 3a0ay pa3iuiHo20 YPOBHS CIONHCHOCHIU.

Coenams 0b6yuarOWUxcst KOHKYPEeHMOCHOCOOHBIMU NPU NOCHMYNIEHUU 8 8Y3bL.

Paszsums y obyuarowuxcss MOmusayuio Kk HAy4HO-uCc1e008amebCKol OesimelbHOCH.

Buipabomamo y obyuarowuxca akmusHyio nosuyuro, No360JsII0uYI0 0bims He naccusuvimu "nompedumensmu”

uHgopmayuu, a meopyamu, UMErOWUMU C80E MHEHUE U CNOCOOHBIMU €20 OMCMAUBAMb.

o &

3apaum Kypca.

® CcHCTEMaTH3alus CBEJCHUA O 4YHCIIaX; H3YYCHHE HOBBIX BHJIOB YHCIOBBIX BBIPAKCHHH U (QOPMYI;
COBCPIIICHCTBOBAHUE  NPAKTUYCCKUX  HABBIKOB W BBIYHCIUTENBHOW  KYJIBTYPBI,  pacHIUpEeHHE U
COBEpILEHCTBOBAHUE allreOpamyecKoro ammapara, cOpMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €0 MPUMEHEHHE K
PEIICHNUI0 MATEMATUISCKUX U HEMAaTEMaTHUECKUX 3a/1a4;

® pacHIpeHHe W CHUCTeMaTH3aIs OOIMMX CBeNeHWH O (DYHKIMSAX, MOMONHEHHE Kiacca H3y4daemblX (YHKITH,
WLTIOCTPALUS IIUPOTHI TPUMEHEHUS (PYHKIUN JJIs1 OTIMCAHUS U U3yYCHUS PEaTbHBIX 3aBHCUMOCTEH;

® Dpa3BUTHE TIPEACTABICHHIA O BEPOSTHOCTHO-CTATUCTHUYECKAX 3aKOHOMEPHOCTSX B OKPYXAroIeM MHpE,
COBEPIIICHCTBOBAHNE HHTEJUIEKTYAIbHBIX W PEYEBBIX YMEHHM ITyTeM OOOTAaIIeHHsS MAaTeMaTHYECKOTO S3bIKa,
Pa3BUTHS TIOTUYECKOTO MBIIICHUSI.



[Iporpamma paccunrana Ha 68 4 (2 yaca B HE/IeNI0), B TOM YMCIIE KOHTPOJIBHBIX padoT - 7.
PabGouas mporpamma OpHEHTHpOBaHA Ha MCIOJIb30BaHHME YyueOHHMKA: - AmmmoB IIILA. Anrebpa u Hadana
aHanm3a. Yuebnuk s 10-11 knaccoB obuieobpazoBaTenbHbIX yupexkaenuid. M., «IIpocsemenney, 2018.

IUTAHHPYEMBIE PE3YJ/IbTATHI
Pabouas mporpamma yueOHOTO Tpenmera «Anredpa W Hadama Matemarmdeckoro aHammsa 10 — 11 xmacey
obecrieurBaeT JOCTMIKCHUE CIEIYIOMUX PE3YJIbTaTOB OCBOCHUsS 00pa30BaTEIbHOW MPOrpaMMbI CPEIHETO
o01iero oopazoBaHuUs:

Juunocmusle pe3yibmantl:
1. JluyHocTHBIe pe3yJbTaThl B cepe OTHOmIEHHUI o0yuyalommxcss K cede, K CBOeMY 310POBbIO, K

MO3HAHMIO celsi:

- OpucHTauuAa O6yanOHIHXC$1 Ha pfaiu3aluio MO3UTHUBHBIX JKHU3HCHHBIX TMICEPCHCKTUB, HWHUIIMATUBHOCTD,
Kp€aTUBHOCTb, TOTOBHOCTL U CHOCO6HOCTB K JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CHOCO6HOCTB CTaBUTDH LCJIU U CTPOUTH
JKHN3HCHHBIC IIJIaHBbI;

- TOTOBHOCTh M CIIOCOOHOCTh oOO€cle4YuTh ced0e M CBOMM OJM3KUM JIOCTOMHYIO JKH3Hb B IPOIIECCE
CaMOCTOATENIbHOM, TBOPYECKOU U OTBETCTBEHHOU JIEATEIILHOCTH;

- TOTOBHOCTB M CIIOCOOHOCTH 00YYarOIIUXCs K OTCTAUBAHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOT'O MHEHUS;

- TOTOBHOCTH H CIIOCOOHOCTh OOYYalOUIMXCS K CaMOpPa3BUTHIO W CaMOBOCIIUTAHHUIO B COOTBETCTBHH C
o01Ie4YeI0BEYeCKUMH IEHHOCTSIMU U UJIeaiaMy TPaXKJaHCKOTO 00IIeCTBa,;

2. JIn4HOCTHBIE Pe3yJabTaThI B c(hepe OTHOLIEHUI 00yYAIOIIMXCH € OKPYKAIOIIUMHU JIOAbMM:

- HPaBCTBEHHOE CO3HAHHME W TIOBEJIEHWE HAa OCHOBE YCBOEHHS OOIICYEIIOBEYECKUX IIEHHOCTEW, TOJEPAaHTHOTO
CO3HAHHS W TOBEACHUS B IOJIMKYJIBTYPHOM MHUpPE, TOTOBHOCTA M CITIOCOOHOCTH BECTH IHAJIOT C APYTUMH JIOABMH,
JIOCTUTATh B HEM B3aMMOITOHUMAaHUS, HAXOUTh OOIIUE TN U COTPYIHUYATH TSl UX IOCTHKCHHS,

- TMPUHITHE TYMAaHUCTUYECKHX IIEHHOCTEW, OCO3HAHHOE, YBAKUTEIEHOE W JIOOPOXKENaTeIbHOe OTHOIICHHE K
JPyTOMY YeJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

3. JInyHoCcTHBIEC pe3yabTaThl B cdepe OTHOLIEHHH O0YYAIIUXCA K OKPYKAWUIEMY MHPY, KUBOWM
npupoje, Xya0:KeCTBEHHOIi KyJIbType:

- MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HayKH, 3HAUMUMOCTH HAyKH, TOTOBHOCTh K
HAY4YHO-TEXHUUECKOMY TBOPYECTBY, BiaJleHHE JOCTOBEPHOW MH(POPMALIMEH O MEPEIOBBIX TOCTIKEHUIX U OTKPBITHAX
MUPOBOH M OTEUECTBECHHOW HAYKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa M OOIIECTBa;

- TOTOBHOCTh WU CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTSDKEHWH BCEW JKM3HU;
CO3HATENIbHOE OTHOIICHHE K HEMNpPEPhIBHOMY 00pa30BaHUI0 KaK YCIOBHIO YCIHEIHOW MpodecCHOHAIbHON U

0O0IIIeCTBEHHON IEeATEIBHOCTH.

Memanpeomemmnbvie pe3yibmamot.

1. PeryasiTuUBHBbIE YHUBepcaJbHble yueOHbIe el cTBUSI
BbinyckHUK HAYYHTCS:
- CaMOCTOSITENILHO OIPEEIATh 1ENH, 3a/1aBaTh MapaMeTpbl H KPUTEPUH, IT0 KOTOPBIM MOKHO OIPENEIUTh, Y4TO Ielh
JIOCTUTHYTA;
OILICHUBATh BO3MOJXKHBIC TOCICACTBHUS JOCTYIKCHUS TOCTABJICHHOW ICU B JEATEIILHOCTH, COOCTBEHHON KH3HH M
JKU3HH OKPYIKAIOIINX JIFOJICH, OCHOBBIBASCh Ha COOOPAXKEHUAX DTUKU U MOPAJIH;

- CTaBUTb U (l)OpMy.]'II/IPOBaTB COOCTBEHHBIE 3aJa4u B O6paBOBaT€J'IBHOI71 ACATCIIBHOCTHU U )KU3HCHHBIX CUTYAlUAX;



- OLICHMBATh PECYpCHl, B TOM YHCIIE BpeMs M IpPyrHe HeMaTepHajbHBIC Pecypchl, HEOOXOIMMBIE IS JOCTIDKCHUSI
ITOCTaBJICHHOM IIEJIH;
- BBIOMpATh MyTh IOCTMDKEHMS LIEJH, IIAHUPOBAaTh PEIEHHE MOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepUalbHbIC U
HeMaTepHaAJIbHBIE 3aTPATHI,
- OpraHu30BbIBaTh H3(PPEKTUBHBINA IOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHUS IIOCTABICHHON 1IN,
- COTIOCTABIIATH MOJyYEHHBIN PE3yNbTaT ACATENBHOCTH C IOCTABICHHOM 3apaHee LENbIO.

2. [lo3HaBaTe/IbHBIEC YHUBePCAJIbHBIE y4eOHbIe el CTBUS

BeinmyckHuk HAy4YHTCS:

- HCKaTh M HaXOOUTh 00O0OIIeHHBIE cIOCOOBI pelIeHus] 3aJady, B TOM YHUCIE, OCYIIECTBISTH pa3BepHYTHIH
MH(QOPMAIIMOHHBIH MOUCK U CTABUTh Ha €ro OCHOBE HOBBIE (yueOHBIE M TO3HABATEIIbHEIC) 33/1a4H;

- KpUTHYECKH OLIEHWBATh M MHTEPIPETUPOBATH MH(POPMAIHIO C pa3HBIX MO3UIHHA, pacrlo3HaBaTh H (UKCHPOBATH
NPOTHUBOPEYHS B UHPOPMALIMOHHBIX UCTOYHUKAX;

- UCHOJb30BaTh Pa3IUYHbIE MOJEIbHO-CXEeMAaTHYEeCKHe CPEACTBa AJs MpPEJCTaBIE€HUS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUH, a TAK)KE MPOTHBOPEYHHA, BEISIBICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;

- HaxOJUTb U NPUBOAUTH KPUTUYECKUE APIYMEHTHI B OTHOUIEHUHU JEHCTBUN U CYKJIECHUN IPYroro; CIOKOWHO U
PasyMHO OTHOCHUTBCSI K KPUTHYECKHM 3aMEYaHHSM B OTHOILIEHHHM COOCTBEHHOTO CY)KICHHS, PacCMaTpHUBaTh MUX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTpaMBaTh MHAMBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUMTHIBAas OIPAHMYEHHS CO CTOPOHBI APYTHX
YYaCTHUKOB U PECYPCHBIE OTpaHHUYCHYS;

- MEHSATh M YAEPKUBATh pa3HbIe O3UIIMU B IIO3HABATEIBHOH IEATEIBHOCTH.

3. KoMMyHMKaTHBHBIEe YHHBepPCAJIbHBIE yUeOHbIE TelCTBUS
BpInycKHUK HAYyYMTCS:

- OCYLIECTBIATH JEJNOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMH (KaK BHYTPH
00pa3oBaTeIbHOM OpraHu3aliy, TaK U 3a ee MpeaesaMu), oI0UpaTh HapTHEPOB AT IEJIOBOH KOMMYHHUKAIIMK UCXOIS
13 COOOpaKEHUH pe3yIbTaTHBHOCTH B3aMOJICHCTBHS, & HE TMYHBIX CUMIIATHIA;

- TIpY OCYIIECTBIIEHUH TPYNIOBONM pabOTHl ObITh KaK PyKOBOIHUTENEM, TaK M WIEHOM KOMAaHJBI B Pa3HBIX POJIAX
(reneparop uaen, KPUTHK, UCTIOTHUTENb, BEICTYHAIOIINHN, SKCTIEPT U T.1.);

- KOOpDJAMHHWPOBATh M BBIMOMHATH paboOTy B YCIOBHSX pEaJbHOTO, BUPTYyaJbHOTO W KOMOHWHHPOBAHHOTO
B3aMMOJICUCTBHUS;

- pa3BepHYTO, JIOTUYHO W TOYHO H3/IaraTh CBOIO TOYKY 3PEHHUS C HWCIOJIb30BAaHHEM aJIeKBATHHIX (YCTHBIX U
MMUCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(DJIMKTOTEHHBIC CUTYAI[MH M TIPEIOTBPAIaTh KOH(MIMKTHI IO MX aKTUBHOU (a3bl, BHICTPaHBATh

JIEJIOBYIO M 00pa30BaTeIbLHYI0 KOMMYHHKAITHIO, N30erast IMIHOCTHBIX OIEHOYHBIX CY)KICHHMN.



Ilpeomemnmnvie pe3yivmamot:

Pasnen I1. BoINyCKHMK HAY4YHTCS V. Beinycki
Heau ocBoenns1 | /Iy ycnenrHoro npooKeHns: 00pa3oBaHus s obecneuenus
npeaMera IO CHEUABHOCTSM, CBSI3aHHBIM C NIPUKJIAIHBIM UCIIOIB30BAHUEM MaTEMATHKH 00pa306anus no ¢
ocywecmeneHuem
O0esimenbHOCL 6
TpeOoBanus k pe3yJbTaTam
dnemenmut —  CBOOOIHO OTIEPUPOBATEL' MOHATUSIMHU: KOHEYHOE MHOKECTBO, JJIEMEHT - Hocmuoicenue
meopuu MHOX€ECTBA, I0OIMHO)KECTBO, NIepeceueHNe, 00beAMHEHNE U Pa3HOCTh —  onepuposamb
MHOMCECME U MHO>KECTB, YUCJIOBbIE MHOYKECTBA HA KOOPAUMHATHOM NPSIMOH, OTPE30K, suoamu onpec
Mamemamu4ecko WHTEPBaJI, MOJIyHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOH TOUKOMH, rpadyudeckoe —  nonumamo cy;
il no2uKu MIPEICTaBICHNE MHOXKECTB HA KOOPINHATHOM INIOCKOCTH; —  onepuposamv
—  3a/1aBaTh MHOKECTBA MIEPEUNCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM; MHOICECMEaA;
—  OIEpPUPOBATH NTOHATUSAMU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHHUS, —  npumenamv m
VCTUHHBIE U JIOXKHBIE YTBEPKICHYSI, TPUUUHA, CIEICTBHE, YACTHBINA CITydal nposedeHus p
00IIIero yTBep KACHHUs, KOHTPIPUMED; peueHuu 3a0c
—  TPOBEPSTH MPUHAICKHOCTD JIEMEHTA MHOXKECTBY; B noesceounesgnoii o
— HaxOAWTh IepecedeHue U 0ObEANHECHHE MHOXKECTB, B TOM YHCIIE —  UCNOTb306aMY
MpeCcTaBICHHBIX TpadUECKH Ha YUCIOBOH MPSIMOI U Ha KOOPJMHATHON JIO2UKU OJISL ON
IJIOCKOCTH; PpeweHuu 3a0c
— MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHUS Is1 000CHOBAHUS HCTUHHOCTH
YTBEPKICHUN.
B nosceonegnoil srcusnu u npu usyyeHuu opyaux npeomemos:
—  HCIIOJb30BaTh YUCIIOBbIE MHOXECTBA HA KOOPAMHATHOM IIPSIMOM U Ha
KOOPJAMHATHOM IJIOCKOCTH JUIsl OIIMCAHUS PEabHBIX MIPOLECCOB U SIBICHUMN;
— IIPOBOJHUTH JOKA3aTEIbHBIE PACCYKJCHUS B CUTYALMSIX ITOBCEAHEBHOM KU3HU,
IIPY PEIICHUH 3a/1a4 U3 JIPYTHX IPEAMETOB
Yucna u — CB000JHO ONEpUPOBATH MOHATUSIMH: HATYPAIbHOE YHCIIO0, MHOXKECTBO —  Hocmuoicenue
6bIpadicenus HaTypaJbHbIX YUCE]L, 1IEJIOE YUCII0, MHOYKECTBO LEJIBIX YHCENl, OOBIKHOBEHHAs | —  c60000HO One

npoOb, IecaTHIHas IpoOb, CMENIaHHOE YUCIIO, pallHOHAIbHOE YHCIIO,
MHO’KECTBO PAIlMOHAIBHBIX YHCEIN, UPPAIIOHAIBHOE YHCIIO, KOPEHb CTETIEHU
n, IeHCTBUTEIHHOE YHCII0, MHOKECTBO JIEHCTBUTEIHHBIX YHCET,
reoMeTpuyecKkasi HHTEpIpEeTalys HaTypalbHBIX, LIEbIX, PALIMOHAIBHBIX,
NEHCTBUTEIHHBIX YHCET;

MOHUMATh U OOBSICHATH Pa3HUILY MEX]Ty TO3HIIMOHHON ¥ HETIO3UIIMOHHOM
CHUCTEMAaMH 3aIlUCH YHUCEIT;

MEPEBOIUTH YHCIIAa U3 OAHOM CUCTEMBI 3aIICH (CUCTEMBI CUMCIICHHS) B
ApYTyIo;

JTOKa3bIBaTh M MCIIOJIb30BATh MPU3HAKH JEIMMOCTH CYMMBI U TIPOU3BEICHUS
IIPY BBITIOJTHEHUY BBIYUCIICHUHN U PEIICHUN 32134,

BBITIOJHATH OKPYTJIEHHE PAIIMOHAIBHBIX U HPPALMOHATIBHBIX YUCEIT C
3aJIaHHOW TOYHOCTBIO;

CPaBHHBATH JCHCTBUTENBHBIC YHCIIA PA3HBIMH CITIOCOOAMU;
YIOPSIIOYMBATh YHCIIA, 3alMCAaHHBIE B BU/IE OOBIKHOBEHHOW U IECATUIHOMN
npoOwu, urcia, 3aicaHHbIe C CIIOB30BAHUEM apU(METHIECKOTO
KBaJpaTHOTO KOPH:, KOPHEH cTeTneHn OobIe 2;

Haxonuth HOJl m HOK pa3usiMu criocob6aMu 1 MCITONIE30BaTh MX TP
pelIeHuY 3a71ay;

BBITIOJTHATH BRIYHUCIICHHS U TIPe0Opa30BaHUs BEIPAXKCHUN, COICPKAIIUX
JeHCTBUTEIBHBIE YMCIIA, B TOM YUCIIe KOPHU HATYpaJbHBIX CTEHICHEH;
BBITIOJHATH CTAaH/IAPTHBIC TOXK/IECTBEHHBIC MPEOOpa3OBaHUS
TPUTOHOMETPUYECKUX, TIOTAPU(PMUUECKHX, CTETICHHBIX, HPPAITHOHATEHBIX
BBIPAKEHUM.

B nosceonesnou srcuznu u npu uzyuenuu Opy2ux npeomemos:

BBIIOJHATH U OOBSICHATE CpaBHCHUC PE3YyJIbTATOB BBIYKCIICHHMN IIpu peIICHUN

peuteHuu 3a0¢
—  NOHUMamv np
YUCTIOBBIX MH(
—  8lademb OCHO
pewenuu cma
—  umembv 6a306t
KOMNJEKCHBIX
—  €c80000HO 8blF
MpUSOHOMEm|
8bIPAdICEHUL;,
—  enadems op.
—  npumeHsmo n,
npeocmasien
—  npumeHsmo n,
ocmamiax,
—  npumeHsmb n
—  yMemb GbINOI
CHUCeHUsL;
—  npumeHsmo n
@yHryuu: wuc
—  NpuUMeHsmb N
—  NpUMEHsmb N
oelicmeumernv
—  elaoemb NoHs
MHO20YJIEH U |
—  NpUMeHAmMb N,




MPAKTUICCKUX 33724, B TOM YHCIIC MPUOIMKCHHBIX BEIYUCIICHHUH, HCTIONB3YS
pasHble crocoObl CPAaBHEHUH;

3aITUCHIBATh, CPABHUBATE, OKPYTJISATH YHCIIOBBIC JAHHBIC PEAbHBIX BETHUYHH C
WCTIOJIb30BaHUEM Pa3HBIX CUCTEM H3MEPCHUS;

COCTABIISITh U OLICHUBATH PA3HBIMK CIIOCOOAMH YHCIIOBBIE BRIPKECHUS MPH
pelleHUH TPAKTHYSCKHX 3a/1a4 U 3a/1a4 U3 IPYTHUX YUCOHBIX MTPEIMETOB

aneebpuol;

npuMeHamo 1,
KOMNJIEKCHOU
npeobpazosatr

Ypasnuenun u
Hepasencmea

CB00OOIHO OTIeprpoBaTh NOHATHAMH: YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUIIbHBIE YpaBHEHHS U HEPABEHCTBA, YpaBHEHUE, ABISAIOLIEECS
CJIEACTBUEM APYroro YpaBHEHUS, YPaBHEHHsI, PABHOCUIIbHBIE HA MHOXKECTBE,
paBHOCHJIBHBIE ITPe0Opa30BaHMs ypaBHEHUIL;

pelaTh pa3Hble BUAbl YPaBHEHUH U HEPABEHCTB U UX CHCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHEHUs 3-i u 4-i1 cTenenei, ApoOHO-pallMOHaIbHEIE U
HppanroHaIbHBIE;

OBJIAJIETh OCHOBHBIMH THITaMH MTOKA3aTEIbHBIX, JOTapHQMUICCKUX,
HppalrOHAIbHBIX, CTETIEHHBIX YPABHEHUH U HEPABEHCTB U CTaHAAPTHBIMU
METOJIaMU UX PEIIeHUH U MPUMEHSTh UX MPH PEIICHUH 3a/1a4;

MPUMEHSTH TEOpEMY be3y K pellieHHI0 ypaBHEHUH;

MPUMEHSTh TeopeMy Buerta 1i1s pemeHrs HEeKOTOPbIX YPaBHEHHUH CTEIICHH
BBILIE BTOPOI];

MTOHUMATh CMBICJI TEOPEM O PAaBHOCHIIBHBIX Y HEPABHOCHIIBHBIX
peoOpa30BaHUAX YPaBHEHUN U yMETh UX JOKA3bIBaTh;

BJIaJI€Th METOAaMU PEILCHNS YPAaBHEHH, HEPABEHCTB U UX CHCTEM, YMETh
BBIOMpATh METOJ pellieHrs] 1 000CHOBBIBATH CBOW BBIOOD;

HCTONB30BaTh METOA MHTEPBAJIOB AJISl PEILICHHUS HEPABEHCTB, B TOM YHCIIE
IpoOHO-paIIOHATIBHBIX U BKIIOYAIONINX B C€0s MppallMOHAIbHBIE
BBIpa)KEHMUS;

pemarh anredOpanveckue ypaBHEHUsI 1 HEPAaBEHCTBA M UX CUCTEMBI C
napameTpamy anredpanyeckiuM U rpauueckuM METOAaMHu;

BJIaJI€Th Pa3HBIMH METOJAMH JJOKa3aTeJIbCTBA HEPABCHCTB,;

pelaTh ypaBHEHHUS B LIEJbIX YUCIIaX;

n300pakaTb MHOXKECTBA Ha IJIOCKOCTH, 3371aBaeMble YPaBHEHUSIMH,
HEpaBEHCTBAMHU U MX CHCTEMaMH;

CBOOOJTHO HCIIOJIb30BATh TOKAECTBEHHBIE IPEOOPA30BAHUS NP PEIICHUN
YpPaBHEHUH U CUCTEM YPaBHEHUI

B noeceonegnoui srcusnu u npu usyuenuy Opy2ux npeomemos:

COCTABJIATh U PELIATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLICHUU
3aj]a4 IPYTUX y4eOHBIX MPEMETOB;

BBITOJIHATH OLIEHKY MTPAaBAONOA00MS PE3YIbTAaTOB, MOJIYyYaeMbIX MPH PELICHUN
Pa3JINYHBIX YPABHEHUH, HEPABEHCTB U UX CUCTEM IIPH PELLICHUHU 3a/1ad APYTUX
y4eOHBIX MPEIMETOB;

COCTABJIATh U PELIATh YPABHEHUS U HEPABEHCTBA C IapaMeTPaAMHU IIpU
peleHnH 3a/1a4 JPYTuX YIeOHbIX PEMETOB;

COCTABJIATh YPaBHEHUE, HEPABEHCTBO UJIU UX CUCTEMY, OIIUCHIBAOIIUE
peaIbHYI0 CUTYALMIO WM NPUKIAIHYIO 33]1a4y, UHTEPIPETUPOBATH
[IOJIyYEHHBIE PE3YJILTATHI;

HCIIOJIB30BaTh IIPOIPAMMHBIE CPEJICTBA IIPU PELIEHUH OTAEIIBHBIX KJIACCOB
YpaBHEHUI M HEPABEHCTB

JHocmuoicenue
6000010 ONp
noxkazamenbHi
HepPABeHCMmS, |
MpU2OHOMEN
cucmem;

8000010 peu
peuiams 0CHO
napamempami
NPUMEHAMb N
bynaxosckoao
umems npeoct
cmeneHHbIMU

Dyukyuu

Brnaners moHATHSAMH: 3aBUCUMOCTD BEJIMYMH, (DYHKIMS, apryMEHT U 3HaUYCHHE
(dyHKIMH, 00J1aCTh OMpEIeNICHIsI 1 MHOXKECTBO 3HaYeHUH QYHKIMH, Tpaduk
3aBUCHUMOCTH, TpaduK GYHKUUH, HYTH GYHKLIUH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, BO3pAaCTaHUE Ha YUCIIOBOM MPOMEKYTKE, YObIBaHHE Ha
YHCIIOBOM IMPOMEKYTKE, HAanOOJIbIlIee M HAaNMEHbIIIee 3HAaUCHHE (PyHKIMH Ha
YHCIIOBOM MPOMEKYTKE, IEpHOINUecKast PyHKINS, IEPHO, YeTHAS U
HedeTHas GYHKLIWH; YMETh IPUMEHSITH 3TH HOHATHSA IPHU PEIICHUH 33/1a4;
BJIQIETh MOHATHEM CTENCHHAs! QYHKIIHS; CTPOUTH €€ rpauiK U yMETh
MPUMEHSTH CBOMCTBA CTETICHHOW (DYHKIWY MPH PELICHUH 3a1a4;

BJaJIeTh MOHATHSIMU TOKa3aTeNbHas QYHKLHUS, SKCIIOHEHTA; CTPOUTD UX
rpaduku ¥ yMeTh IPUMEHSATH CBOMCTBA ITOKA3aTEIbHON (QYHKINH IIPU
pelIcHNUH 3a/1aY;

Jlocmuoicenue
61a0env NOHs
npu peuterHuu
NPUMEHSIMb M
oughgheperyuc
nopsoKos




—  BIIAJCTh MOHATHEM JorapupmMudeckast QyHKIHS; CTPOUTH €€ rpadiK U yMETh
MPUMEHSTH CBOMCTBA JIorapu(pMUIecKoi (yHKUUH [IPU PELICHUH 3a]ay;

—  BIAJCTh HOHATHAMHU TPUTOHOMETpUUECKUE (DYHKIIMU; CTPOUTH UX TPaQUKH U
YMETh IPUMEHATh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKLUI NIPU PELICHUN
3a1ad;

—  BJIAJETh HOHSITHEM OOpaTHasi PyHKLMS; IPUMEHATh 3TO IOHATHE IIPU
pelIeHnH 33/1a4;

— IPUMEHATH [IPU PELICHUH 3a]1a4 CBOWCTBA (DYHKLUI: YETHOCTD,
MEPUOANYHOCTh, OTPAHUYEHHOCTH;

— TPUMCEHATH NPH PELICHUH 3a/1a4 Ipeo0pa3oBaHus rpadruKkoB QpyHKIIHIA;

—  BIAJCTh NOHATHAMH YUCIIOBas MOCIEAOBATEIBHOCTD, apu(pMeTHuecKas u
reoMeTpHYecKasi pOrpeccus;

— IPUMEHATH NIPU PELICHUH 3a]1a4 CBOWCTBA U MPU3HAKY apu(METHIECKOH 1
FeOMETPUYECKOH IIPOTPECCUI.

B nosceonegnoil srcusnu u npu uzyueHuu opyaux yuebHvix npeomemos:

—  ONpeAemsTh 1o TpaduKkaM M UCTIONB30BaTh ISl peIleHHs PUKIaTHBIX 3a1a9
CBOWCTBa peabHBIX MPOIECCOB U 3aBUCUMOCTEH (HaubobIIne 1
HanMEHBIINE 3HAYCHNUS, IPOMEKYTKH BO3pACTaHUs U YObIBaHUA (HYHKLIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOYKH MIeperuda, nepuos u
T.IL);

—  HMHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPAKTHYECKON
CUTYaLNH;.

—  OmpenensiTh o rpadukaM NpocTeiine XapaKTePUCTUKH IEPUOINICCKUX
MPOIIECCOB B OMOJIOTHH, 3KOHOMHUKE, My3bIKE, PAIMOCBS3U | Ap. (AMILTUTY/A,
MIEpPUOA U T.IL.)

3a]]auu, paccMaTpUBas Pa3IHuHbIC METOIBI;

—  CTPOMTH MOJICJIb PEIICHHUS 3a1a4uH, POBOIAUTH JOKA3aTeIbHBIC PACCYKICHUS
MPU PEIICHUH 33]1a4u;

— pemaTth 3a/1a4u, TpeOyromue nepedopa BapHaHTOB, TPOBEPKHU YCIOBUH,
BBIOOpA ONITHMAIILHOTO PE3yJIbTaTa;

—  QHAJIM3MPOBATH U MHTEPIPETHPOBATD MOJYUCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBHS 33/1a4¥, BEIOMPATh PEIICHUs, He MPOTHBOPEYAIINe KOHTEKCTY;

— TEPEBOAMTD NPH PELICHUH 33a4H HH(POPMAIIUIO M3 OAHON (OPMBI 3aITUCH B
JIPYTYIO, HCIIONIB3YS TP HEOOXOAMMOCTH CXEMBI, TAOIUIIBI, TPAPUKH,
JarpamMMal.

B nosceonesnoii ocuznu u npu uzyyenuu opyaux npeomemos:

—  pelaTh MPaKTHYECKUE 33Ja4d M 3aJ1a4M U3 IPYTHUX MPEIMETOB

Inemenmut Brnaners nonstuemM 6ecKOHEUHO YObIBArOIasi reOMETpHUYECKast IPOrpeccust u -
MaAmMemMamuuecKo YMETh IIPUMEHATH €T0 IIPU PEIICHUN 3a1a4;
20 anaausza MIPUMEHATE JUIS PELICHUS 3a/1a4 TEOPHIO MTPEETIOB,;
BJIaJCTh NOHATHSIMHU OECKOHEUHO 0OJIblINe U OECKOHEUHO MaJIble YHCIIOBBIE

MOCJIEI0BAaTEIbHOCTH U YMETh CPaBHUBATh OECKOHEYHO OOJIbIINE U

0eCKOHEUHO MaJlble T0CIEA0BATEILHOCTH;
Texcmoesvie — Pewarts pa3Hble 3a1a4y OBBIILIEHHON TPYAHOCTH; - Hocmuoicenue
3a0auu —  aHaIM3MPOBATh YCIOBHUE 3a/1a4H, BEIOMPATh ONTUMAIILHBIA METO/] peIICHHS

OCHOBHOE COJEPKAHUE

Tema 1. «IloBTOpeHne Kypca anaredpsl 1 Hauaa anaiau3a 10 kiaccay» (3 yaca)

Pazoen mamemamuxu. CKe03HaAA TUHUA

e Upycna v BEIYUCICHHS

e  OyHKIUU

O6a3amenbHblii MUHUMYM COOEPHCAHUA 00PA308AMEIbHOIL 001ACIMU MAMEMAMUKA

e JlelicTBUTEIbHBIC YHCIIA.



o CreneHHas QyHKIUS, €€ CBOWCTBA U rpaduK.
o llokazarensHas QyHKIHA, €€ CBONCTBA U TpaduK.
o Jlorapudmudeckas (GyHKITHS, €€ CBOWCTBA U Tpad K.

TpedoBaHus K MaTeMAaTHYECKOI MOAT0TOBKe.

Yposenv ooazamenvnoit noozomosxu ooyuarouiezoca.
e VYMeTh peliath HECIOXKHBbIC aireOpandeckue, HppalroHaAIbHbIC, TOKa3aTelabHbIE, JIorapu(Mmuyeckue,
TPUTOHOMETPUYECKUE YPABHCHNS, HEPABEHCTBA U UX CUCTEMBI.
e 3HAaTh CBOWCTBA CTCIICHHOM, TOKA3aTEILHOM, JIOTapUPMHUUECKON QYHKIUI 1 yMETh CTPOUTh UX IPpadUKH.

Yposenv 603mosicnoii noocomogxu obyuaiouiezoca.
e VYMeTh pemiath anredpanveckue, UppaoHANbHbIC, MOKa3aTeNbHbIC, JorapupMHUIECKHe,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPAaBEHCTBA M UX CUCTEMBI, IPUMEHSIS Pa3JIMYHbIE METO/IbI X PELICHUH.
e 3HaTh CBOICTBa CTCNCHHOW, MOKa3aTeNnbHOW, Jjorapu@Muueckoii (QyHKIMH W yMEThb CTPOUTH HX
rpaduku. YMeTh NPUMEHSTh CBOMCTBA (QYHKIMI TIPH PEIICHUH Pa3IMYHbIX 3a1a4.

Tema 2. «Tpuronomerpuueckue ¢pynkuun» (10 yacon).

Pazoen mamemamuxu. Ck603nasa 1unus
e  OyHKUIUU

Oba3amenbHblil MUHUMYM COOEPHCARUSL 00PA306AMENbHOU 001aCmU MAMEMAMUKA
e (OO0sacTh ompeeNIeHNsI TPUTOHOMETPHUESCKUX (PYHKITHA.

MHOKeCTBO 3HaUEHHUH TPUTOHOMETPHUYECKUX (DYHKIIHH.

YeTHOCTh, HEYETHOCTD, IEPUOJUIHOCTH TPHTOHOMETPHUECKUX (PYHKITHIA.

CaoiicTBa QpyHKIUI y=COSX, Y=SinX.

I'paduku pyHKmidc  y=C0S X, Y=SIinX.

CpoiicTBa QpyHKIIMH Y=tgX

I'paduk pynkmun  y=tgx.

TPEGOBaHI/Iﬂ K MaTeMaTH4YeCKOi nmoaAroToBKe.

Yposensv oo6a3amenvroii noozomoexku odyuarowezoca
e HayuuTbcs HaXoIUTh 00JIAaCTh ONPENEICHUS] TPUTOHOMETPHUYECKUX (PYHKIUH.
e HayuuTbcs HaXOIUTh MHOKECTBO 3HAUEHUH TPUTOHOMETPHUECKUX (PYHKIIHH.
e HayuuTbcs onpenensats YeTHOCTh, HEYETHOCTh, IEPUOAMYHOCTh TPUTOHOMETPHUECKUX (PYHKIHH.

e 3uarh cBoiicTBa TpUroHOMeTpuueckux ¢pyukimit yY =COSX, Y= sin x, Y =1ZX u yMeTh CTPOUTH HX
rpaduKy.

Yposenv 603morncnoii noocomoexu odyuarouwecocs
e HayuuThcst HAXOUTH 00JIACTH ONPEACIICHUS ¥ MHOXKECTBO 3HAYCHHIH TPUTOHOMETPHUYSCKUX (PyHKIUH B OoJiee
CJIOXHBIX CITyYasx.
e HayuuThcs ompenensiTh YeTHOCTh, HEYETHOCTh, NMEPUOJUYHOCTh TPUTOHOMETPUYECKUX (YHKIMA B Ooiee
CJIOKHBIX ClIydasX.

e 3uarh cBoiicTBa TpUroHOMeTpuueckux Qpyukiuit yY =COSX, Y= sin x, Y =1gX u ymeTh CTPOUTH UX
rpaduKu. YMeTh BBIIOIHSTE Pe00pa3oBaHusi rpad)uKoB.

OIUCHIBATh 1O TpaduKy U B nMpocmeuuux Cciyyasx no ¢hopmyne TOBEIEHHE U CBOMCTBA TPUTOHOMETPUYECKUX
($hyHKUMH, HAXOIUTH 10 TpaduKy QYHKIMH HAaMOOJbIINE U HAMMEHbIINE 3HAUCHHS;

Hcnonb3oBaTh NMpUOOpeTeHHbIe 3HAHUS M YMEHHS] B NMPaKTHYECKOWH AeATeJHLHOCTH U NMOBCEAHEBHOI
SKM3HU IS
. MPAKTHYECKUX PAcCUYeTOB MO (hopmyiaM, BKItouYas (OpPMYJbl, COJEpKAIIUE  TPUTOHOMETPUUYECKUC
(GYHKIIUHM, WCIONB3ys TMPH HEOOXOJMMOCTH CHPaBOYHBIE MaTepuaibl W MPOCTEUIINE BBIYUCIUTEIbHBIC
YCTpOICTBA.
o Hayuutcs onpenensiTe cBOWCcTBa OOPATHBIX TPUTOHOMETPUIECKIX (DYHKIIUH M BBIMONHATH 3CKU3BI UX
rpaduKoOB, UCTIONB3Ys ATH CBOMCTBA.



Tema 3. «IIpousBoaHasi u ee reomerpudeckuii cMbici» (10 yacos)
Pazoen mamemamuru. CK603HAA TUHUA
e  DyHKUUHU

O6a3amenvHblii MUHUMYM COOEPHCAHUA 00PA308AMEIbHOIL 001ACIMU MAMEMAMUKA
o lloHsATHe 0 Tpesene  HEMIPEPHIBHOCTH (DYHKITHH.

TIpousBoaHas. @U3NYECKUM CMBICI POU3BOIHOM.

Tabnmia mpon3BOTHBIX

IIponsBoaHast CyMMBI, POU3BEIEHNUS M YACTHOTO IBYX (DYHKITHIA.

T'eomeTpurueckuii CMbIC MPOXU3BOAHOM.

YpaBHEHHE KacaTeIbLHOM.

TpeﬁOBaHI/Iﬂ K MaTeMaTH4YeCKOi noAroToBKeE

Yposenv oosz3amenvroit noozomosxku odyuaiouiezoca
e [loHuMaTh MEXaHUYECKUI CMBICT IPOU3BOJHOM.
e HaxoauThs npon3BOIHBIE 3JIEMEHTAPHBIX (PYHKIHH, TOJIB3YsICh TaOIHULIEi TPOU3BOJHBIX.
e HaxoauTe npon3BOAHBIE 3JIEMEHTAPHBIX (PYHKIHH, OIB3YsICh IPpaBUIaMu TuGdepeHINPOBaHHUS.
e [loHuMaTh reOMETPUUECKUIT CMBICT IPOU3BOJHOM.

Yposenv 603morncnoii noocomoexu odyuarouwecocs

e OsnazeTs MOHATHEM NPOU3BOAHON (BO3MOXKHO Ha HATJISIIHO-
WHTYUTHBHOM yYpPOBHE). Y CBOUTh MEXaHUYECKHUI CMBICI TPOU3BOTHON

e  OCBOWTH TEXHUKY TUPPEPEHIINPOBAHNS.

e  YCBOUTb F€OMETPUYECKUI CMBICI IIPOU3BOJHOM.

Tema 4. «[IpuMeHeHNe POU3BOIHOI K HCCIeI0BAHUIO PYyHKIMID> (9 YacoB)

Pa3zoen mamemamuxu. Ckeo3nas nunus
byHKIIIH
Oobs3amenvHbLl MUHUMYM COOEPHCAHUA 00PA306AMENbHOI 001aCHU MAMEMAMUKA
e HccnemoBaHue CBOWCTB (PYHKIMU C TOMOIIBIO TIPOU3BOTHOM.
HaxoxieHne npoMeKyTKOB MOHOTOHHOCTH.
HaxoxaeHue skcTpeMyMoB (HyHKIIUA
[ocTpoenne rpadhukoB QyHKIHH.
Haxoxnenne HanOOMbIIUX ¥ HANMEHBIITUX 3HAYCHHIA.

TpeOoBaHMsI K MATEeMATHYECKOI IIOATOTOBKE

Yposenv ovazamenvroit noozomosxku ooyuarouiezoca

. [IpuMeHsTH POU3BOAHBIC JJIsl HCCIIEA0BaHus (YHKIMI HAa MOHOTOHHOCTh B HECIIOXKHBIX CITydasX.

. [TpuMeHsI T TPOU3BOAHBIC JJISl HCCIIEA0BAHMS (QYHKIIMI HA 9KCTPEMYMbI B HECTIOXKHBIX CITYJasiX.

. [IpuMeHsTH TPOU3BOHBIC TS MccieoBaHUS (QYHKIMH W MOCTPOCHHS MX T'PApUKOB B HECIIOKHBIX
Cayyasx.

. [IpuMeHSTh TPOU3BOAHBIC JJIsl HAXOXKIEHHUS HAMOOIBINX ¥ HAMMEHBIINX 3HAYCHUH (QYHKIIUU

Yposenv 603morcnoii noozomoexku ooyuaruiezocs

L Hay‘lI/ITI)CH IMPUMCHSTDH ;[H(b(l)epeﬂunanbﬂoe HUCYHUCIICHUC IJId HUCCICAOBAHUA OBJICMCHTAPHLIX U CJIIOXKHBIX

(GYHKIMA U IOCTPOCHHUS MX TPa(HKOB.

®  HCIIOJIB30BaTh HpI/IO6peTCHHBIC 3HaHHUAd U YMCHUSA B HpaKTquCKOﬁ JIESITEIbHOCTH U TIOBCEIHEBHOHN JKH3HH

IS

® pCIICHUA IMPUKIAAHBIX 3aJa4, B TOM 4YHCJIC CONHUAJIbBHO-3KOHOMHWYCCKUX U (1)H3I/I‘{CCKI/IX, Ha HaWOOJBIINE U

HaNMMCHBIIWEC 3HAYCHHNA, HAa HAXOXKIACHNUE CKOPOCTHU N YCKOPCHUS.

Tema 5. «MHTerpam» (8 yacon)



Pazoen mamemamuru. Cxeo3nasn nunus
e  DyHKUUHU

Obs3amenvHblil MUHUMYM COOEPHCAHUS 00PA306AMETbHON 001acCmU MameMamuKa
e IlepBooOpa3Hasi.
e [IpaBuia HaXOXICHUS IEPBOOOPAZHBIX
e [Inomans KpUBOIMHEWHON TPaIlELIUH.
e BrluncieHue HHTETPANIOB.

TpedoBaHus K MAaTeMATHYECKOI MOATOTOBKE

Yposenv ooa3amenvnoil noozomoesxu odyuaiouiezoca
e HayuuTbcs HaXOAMTH IEPBOOOPA3HBIE, TOJIB3YACH TaOIHIIeH IEPBOOOPA3HBIX.
e HayuuTbcst BEIYUCIISTH HHTETPANIBI B IPOCTHIX CIIydasix.
e HayuutbCcs HAXOAUTH TJIOILIAIb KPUBOJIMHENHOHN Tpanenuu.

Ypoesenwv 603moancuoii noozomoexu odyuarouiezoca
e OcCBOWTH TEXHHUKY HaX0XKICHUS IEPBOOOPA3HBIX.
e  YCBOUTbH F€OMETPUUECKHUI CMBICT UHTETpaa.
e  OCBOWTH TEXHHKY BBIUNCIICHHUS HHTETPAJIOB.
e Hayuurtbcs HaxoauTh miomany Guryp B 0oJiee CI0KHBIX CIyqasx.

Tema 6 «JjieMeHTbl KOMOUHATOPUKW (5 YacoB)

Pa3zoen mamemamuxu. Ckeo3nas iunus:
Beluncnenus u npeoOpa3oBaHusl.

Obs3amenvHbll MUHUMYM COOEPHCAHUS 00PA306AMETbHOI 001acCmU MAMEMAMUKA
e llepecTaHOBKH, COYETaHHS U pa3MEIIeHNsI B KOMOMHATOPUKE (TIOBTOPEHHE).
e CoueTaHus U UX CBOMCTBA.
e buHomuHanbHas Gopmyna HeroToHa.
e PenreHrne KOMOWHATOPHBIX 3324
®opmyna 6unoma HetotoHa. CBoiicTBa OMHOMHAIBHBIX KOA(PPHUIINEHTOB.

TPEGOBaHI/Iﬂ K MaTeMaTH4YeCKOoi nmoAroToBKe.

Yposenw ooazamenvnoil noozomoexku odyuaiouiezoca
e VYMeTh pemaTh KOMOMHATOPHBIE 3a/IJa4l METOJIOM Tiepedopa, a TaKkKe ¢ TIOMOIIBI0 (hOpMYIL.

® 3HaTh }/HI/IBepCZUIBHHﬁ XapaKTep 3aKOHOB JIOTUKHM MATEMAaTHYCCKHX paccymneHHﬁ, UX TPUMCHHUMOCTL BO
BCEX 00/aCTAX UYEIOBEUECKOM JACATCIIBHOCTH.

Yposenw 603morncnoii noocomoexu odyuarouwecocs
o IlornmaTe 3HaUeHHWe MaTeMaTHYECKOU HayKu Ji1 pCIICHUA 3aJia4, BOSBHUKAONIUX B TCOPHUU U IPAKTUKE:
MIUPOTY U B TO XK€ BpPeMS OrPAaHUYEHHOCTh TNPUMEHEHHS MATeMaTHYeCKMX METOJOB K aHanu3y U
WCCIIEIOBAHUIO TIPOIIECCOB U SIBIICHHUI B MPUPOJIE U OOIIECTBE.
e VYMeTh WCIOJB30BaTh NPUOOPETEHHBIC 3HAHWS W YMEHUS B MPAKTHUYECKOM JEATEILHOCTH W TOBCETHEBHOMN
YKU3HY JUIS aHaIM3a MHOOPMAIIUU CTaATUCTHYECKOTO XapaKTepa.

Tema 7. «3HAKOMCTBO ¢ BEPOSITHOCTHIO» (8 YacoB)

Pazoen mamemamuru. Cxeo3nasn nunus
e  Brruncienus u npeoOpa3oBaHusl.

Oos3amenbHblIL MUHUMYM COOEPIHCANUSL 00PA308AMENbHOI 001ACU MAMEeMAMUKA
o Cllo)XKEHHUE BEPOSTHOCTEH.
e BepoaTHOCTh CyMMbI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH MPOTHUBOIOJIOKEHHOTO COOBITHS.
e BepoaTHOCTh NPOU3BENCHUSI HE3aBUCHMBIX COOBITHI. PelieHue mnpakTUYecKuxX 3ajad ¢ NPUMEHEHHEM
BEPOSATHOCTHBIX METOJIOB.



TpedoBaHus K MAaTEeMATHYECKOI MOATOTOBKE

Yposenv ooa3amenvroil noozomoesxku odyuaiouiezoca

3HaTh YHI/IBCpCEUH)HHﬁ XapaKTEp 3aKOHOB JIOTUKHM MATCMATHYCCKHUX paCCY)KI[CHI/II\/'I, UX TPUMCHHUMOCTL BO
BCEX 00JIaCTAX UYEITOBEUYCCKOM JCATCIIBPHOCTH.
YMeETh BHIUHUCIATH B HpOCTCfIIHHX ClIydasaX BCPOATHOCTH COOBITHII HA OCHOBE moJacyde€Ta 4ynucjia uCcxoJ0B,

Ypoesens 603mosncnoii noozomosxu odyuarougezocn

3HaTh 3HaYCHHWE MAaTEeMAaTHYECKOM HayKu MJIs PeLICHMs 3a/ad, BOSHUKAIOUIMX B TEOPHUU MU IPAKTHUKE:
IIMPOTY U B TO € BPEMs OrpaHMUYEHHOCTh IMPUMEHEHHS MATeMaTHYeCKMX METOAO0B K aHalIu3y U
HCCJICIOBAHUIO TIPOLIECCOB U SIBJICHUH B IPUPOZE M OOLIECTBE.

YMeTh UCHONIb30BaTh MPUOOPETEHHBIE 3HAHMS U YMEHHS B HNPAKTUYECKOW AEATENIEHOCTH U IOBCEIHEBHOM
JKU3HH aHaJTN3a peajbHbIX YHCIOBBIX JAHHBIX MPEACTABICHHBIX B BUE JUarpaMM, TparKoB.

IToHuMaTh BEpOSITHOCTHBIN XapakTep Pa3iuuHBIX MPOLIECCOB OKPYXKAIOLIETO MUPA.

YMeTh peliaTh MPAaKTUYCCKUC 3aJa4u BEPOATHOCTHBIM METOOOM.

Tema 9. «MTOroBoe NoOBTOPEHME Kypca ajiredpbl 1 HayaJa aHaausa» (15 yacos)

Pazoen mamemamuxu. Ck603nasa 1unus

Brruncnenus u nmpeodpazoBaHusl.
YpaBHEHUs U HEPABEHCTBA.
DyHKIUU.

Oba3amenvHblil MUHUMYM COOEPHCARUSL 00PA306AMENbHOI 001aCmU MAMEMAMUKA

Kopens crenenu n.

CreneHp ¢ paMOHAIBHBIM ITOKa3aTeIIEM.

Jlorapudm.

CuHyc, KOCHHYC, TaHI'€HC, KoTaHreHe. [Iporpeccun.

OOmue mpuemsbl peuieHusl ypaBHeHUH. Pemenue ypaBHeHnil. CucTeMbl ypaBHEHHH € IBYMS IEPEMEHHBIMHU.
HepageHcTBa ¢ 01HOM IIEPEMEHHOM.

Ob6nacte onpeneneHns GyHKIUH.

MHOkecTBO 3HaUSHHH (HYHKITUH.

[lepuogmunocts. UeTHOCTH (HeueTHOCTR). Bo3pactanue (yObiBaHUeE).
OkcrpemyMbl. Hanbosnbliee (HanMeHblee) 3HaUCHUE.

I'padmkn dhyHKIHIA.

[IpousBoanas.

HccnenoBanue GpyHKIUH C TOMOIIBIO IPONU3BOIHOM.
IlepBoo6pasnas. MaTerpa.

TInomane KpUBOJIMHENHOMN Tpaneuu.

TpeOoBaHusI K MATeMATHYECKOI MOATOTOBKE

Yposenv ovazamenvroit noozomosxku odyuarouiezoca

VYMeTh:

OTIpeIeIIATh 3HaYeHNE (PYHKIMU TI0 3HAUCHHIO apTyMEHTa MPH Pa3IMYHbIX criocobax 3aaanus pyHKIMN;
CTPOUTH TpaMKH U3YUECHHBIX ()yHKIIUIA;

OIUCHIBATH 1O TPaUKy M B MPOCTEHIIMX CIIydasx Mo GopMmylie MOBEJCHUE U CBOWCTBA (PYHKIM, HAXOAUTh
1o rpaduky GyHKIMHA HAaHOOJIbIIICe U HAMMEHbIIICE 3HAUCHMS,

BBINIOJIHATh ~ apU(METHYECKUE JCHCTBUS, COuYeTas YCTHbIE W IUCbMEHHBIC IPHEMbI, TPHUMEHEHHE
BBIYMCIIUTEIIBHBIX YCTPOWCTB; HAXOJUTh 3HAYCHHS KOPHS HATYpalbHOH CTEHEHH, CTEIICHU C PAllMOHATIbHBIM
noKazaTesieM, Jorapudma, HCIONB3ys NP HEOOXOAMMOCTH BBIYUCIUTEIBHBIC YCTPOWCTBA; MOJB30BATHCS
OLICHKO U MPHUKUAKOH MPU MPAKTHYECKUX pacyeTax;

NPOBOJUTH TI0 M3BECTHBIM (pOpMYJIaM M HpaBHIaM NPeoOpa3oBaHUsi OYKBEHHBIX BBIPAKCHUMH, BKIIOYAIOIINX
CTEIEHH, PAAUKAIIBI, JIOTapU(PMBI 1 TPUTOHOMETPUYECKUE (HYHKLIUH;

BBIUUCIIATh 3HAYCHMS YHCIOBBIX M OYKBEHHBIX BBIPAXKCHHH, OCYLIECTBISAsS HEOOXOJHMMBIC IMOJCTAHOBKU H
npeoOpa3oBaHHUs;

BBIYUCIIATH IPOU3BOHBIC M TIEPBOOOPA3HBIC 2IEMEHTapHBIX (DYHKIIUI, UCTIONB3Ys CIPABOYHBIC MaTepUaJIbl;



Yposenv 603morncnoii noocomoexu odyuarouwiecocs

UCCIIEIOBaTh B MPOCTEHINUX CiIydasx (YyHKIMM HAa MOHOTOHHOCTb, HAXOAUTh HauOOJbIINE 3HAUYEHUS
(GyHKUUH, CTPOUTH TpaQuUKH MHOTOWICHOB M MPOCTEHINMX pPAalHOHAIBHBIX (DYHKIHHA C HCIOJIb30BAHHUEM

arrapara MaTeMaTH4YCCKOro aHajinsa,

peuiath panrOHAJIBHBIC, IMOKA3aTCIbHBIC U JIOFapI/I(l)MI/IIIGCKI/Ie YpaBHCHUSA KW HCPABCHCTBA, HpOCTeﬁHIPIC
HUppaliiOHaJIbHBIE U TPUTOHOMETPUUICCKHUC YPABHCHUS, UX CUCTEMBEI.

e pemarh ypaBHEHUS, MPOCTEHININE CHCTEMBI ypaBHEHH, HCTIONB3Ys CBONCTBA (PYHKINH U UX TPa(HKOB;
®  BBIYHCIATH IUIONIA/IH C UCTIOIB30BAaHHEM MIEPBOOOPA3HOIA;
®  WCIIOJB30BATh IS NPUOIMKEHHOTO PEIICHNS YPaBHEHUI M HEPABEHCTB TpadUuecKuil METOJ;
e u300pakaTh Ha KOOPAMHATHOM TNIOCKOCTH MHOKECTBA PEIICHNH MPOCTEHIIINX YPAaBHEHUN U UX CHCTEM;
e  CTpouTh rpadMKy U3yUeHHBIX (PYHKIINH;
e OmWCHIBAaTh MO rpaduky u mo Gopmyre MoBeJAeHNE W CBOWCTBA (PYHKIMH, HAXOAWUTH MO TpaduKy (QyHKIIUH
HaI/I6OJ'II>HII/IC 1 HAUMCHBIINC 3HAYCHUS,
Hcnonvzoeams npuodopemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU oeamenbHOCIuU U NO6CeOHEeEHOl
HCu3HU Ona:
® MPaKTHYECKHUX PacueToB MO (GopMynaM, BKIrOUas GOPMYIIbI, COACpIKAIINE CTETICHH, PAUKAIIb, JIOTapu(MBI U
TPUTOHOMETpHUYECKNE (YHKIUH, UCIIONB3YS MPH HEOOXOAMMOCTH CIPAaBOYHBIE MaTEpHAIbl W HPOCTEUIINE
BBIYHCIIUTEIIbHBIC YCTPOWCTBA;
® ONHUCaHUS C NOMOIIBIO (QYHKIMI pa3NIHBIX 3aBUCHMOCTEH, MPEACTABICHUS X rpaQMIecKy, HHTEPIPETaluH
rpaguKoB;
o peUiCHUA NPUKIAIHBIX 3a4a4, B TOM YUCIIC COIMAJIbHO-DKOHOMUUYCCKUX U (1)I/I3I/I‘ICCKI/IX, Ha HaI/I6OJ'H)HII/IC u
HaVMEHBIIINE 3HAUCHNUS, HA HAXO0XKJICHUE CKOPOCTH U YCKOPEHHS;
° IMOCTPOCHHUA U UCCIICAOBAHUA HpOCTeﬁIHPIX MaTEMAaTUYCCKUX Moz[enef/i.
Y4ye6HO- TeMaTHYEeCKHUMH IVIaH
Ne Komnuectso Kon-Bo
n/m 4acoB B K.p.
Paznen
paboueit
pOrpamMmme
1 | IloBTOpeHue Kypca anredpsl 1
3
Havas aHanuza 10 kiacca 1
2 | Tpuronomerpuueckue QpyHKIUH 10 1
3 | [IponsBoHas u € 1
10
F€OMETPUUYECKUN CMBICTT
4 | I[IpumeHeHHEe TPOU3BOTHOM K 1
9
VCCJICTOBAHHIO (hYHKITHIA
5 | UaTerpan 8 1
6 | DeMeHThl KOMOWHATOPHUKHU 5 1
7 | 3HAKOMCTBO C BEPOSITHOCTHIO 6+2 1+2(EI'9)
8 | UtoroBoe moBTOpEHUE Kypca
anreOpsl ¥ HAYaJI aHAN3a, 13+2 1+2(EI'D)
nonaroroska Kk EI'D.




Wroro: | 68 | s+4(EM) |




TemaTHyeckoe IVIAHMPOBAHUE Y4eOHOI0 MaTepuaJia «AJyredpa u HayaJa aHaau3a» 11 kiaace

(6a30BbIii ypoBeHb)2 4 B Hexe1io (68 4 B rox),

Jlara Jlara
Howme Kon- | mpose | mpoe | Kout-
P Tema ypoxka BO JIeHUsl | JA€Hus | pPoib
YpOKa JacoB o o
miany | daxrty
IoBTOpenue kypca 10 kiaacca 3
1 IToBTOpEeHME 1
2 IToBTOpEHME 1
3 KontposbHas pabota Nel( BxoHast) 1 K.P.
- I'a.VII « Tpuronomerpudeckue pyHKIMm» 10
4 O6uacTp ornpeaeneHus U 00JacTb 3HAUEHUNH TPUTOHOMETPUY 1
GyHKIHHA
5 YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTD 1
TPUTOHOMETPHUYECKUX (YHKIUH
6 CoiicTBa (hyHKIIMU y=COSX U €€ TrpaduK 1
7 CBoiicTBa ()yHKIIMU y=COSX U €€ TrpaduK 1
8 CoiicTBa (yHKINHU y=SinX U ee rpaduk 1 C/P
9 CoiicTBa (yHKINHU y=SinX U ee rpaduk 1
10 CoiicTBa (pyHKIMHU y= tgX U ee rpaduk 1 C/p
11 CoiicTBa (pyHKIMHU y= tgX U ee rpaduk 1
12 OO0patHble TpUrOHOMETpUYECKHE QYHKIIUN 1
13 KonrtponbHas pabora Ne2 1 K.P.
I'a.VIIl « IIpou3BogHasi U ee reoMeTPUYECKUI CMBICID) 10
14 [Ipou3zBoHasl. 1
15 [IpousBosiHas CTENEHHON PYHKIIMU 1
16 [IpousBosiHas CTENEHHON PYHKIMU 1 Cp
17 [IpaBuna quddepenunpoBanmst 1
18 [IpuBuna nuddepenrpoBanus 1
19 [IpousBoiHas HEKOTOPBIX JIEMEHTAPHBIX (YHKIUI 1
20 [Ipou3BoHas HEKOTOPBIX IEMEHTAPHBIX (DYHKITHIA 1 Tecr
21 I'eomeTpuuecknii cMbICT IPOU3BOAHON 1
22 I'eomeTpuuecknii cMbICT IPOU3BOAHOMN 1 C/P
23 KonTtponbsHas padora Ne 3 1 K.P.
Ia.1X. «IlpumeHenne Mpou3BOAHOI K HcciienoBaHuio ¢yl 9u
24 Bospacranue u yosiBanue QyHKIHHA 1 Cp
25 OKcTpeMyMbl QYHKIUI 1
26 [TprMeHeHre TPOU3BOJHON K MOCTpOeHHIO rpaduKkoB pyHkn 1
27 [IpumeneHne MPoOu3BOIHOM K TOCTpOSHUIO rpadukoB GpyHkn 1
28 Haubonbiee u HanMeHblee 3HaueHne (QyHKIUU 1 Tect
29 HawuOompIiee 1 HanMeHblliee 3HaYeHNE (PYHKIINN 1
30 Beimykiocts rpaduka GyHKIIMH, TOYKH TIepernda 1 Cp
31 BrimykiocTs rpaduka GyHKIMH, TOUKH nieperunoda 1
32 KontponpsHas padora Ned 1 K.P.
- I'a.X. «MHTerpas» 8u.
33 [TepBooOpasuast 1 Cp
34 [IpaBuna HaXx0XJIEHHS TEPBOOOPA3HBIX 1

13



Jlata Jlara
Howme Kon- npose | mpose | Konrt-
p Tema YpOKka BO JCHUA JCHUA PpoOJb
YpOKka qacoB 1o 1o
wiany | dakry
35 [IpaBuna HaXxOXJIEHHS IEPBOOOPA3HBIX 1
36 [Inomanb KpUBOJIMHEMHON Tpaneluy U UHTErpal 1 Tect
37 [Imomaab KpUBOJIMHEWHOMN TPANECLIMU U UHTETPaJl 1
38 Boruncnenue unrerpanos. Beruncnenue miomaziei ¢ nomo 1 Cp
UHTETPaJIoB
39 Brruncienne nnterpanoB. BeruuciaeHnue miomaaen ¢ oMol 1
MHTETPAJIOB
40 Kontposbnas padora Ne 5 1 K.P.
I'n.XI. «3jJeMeHTbI KOMOMHATOPHUKH» 5
41 KomMOuHaTopHbIe 3a/1aun 1
42 [TepecTanoBKH 1
43 Pasmemenus 1 Cp
44 CoueTaHus U UX CBOICTBA 1
45 bunomunaneHas popmyna HeroTona 1
I'n. X1l «3HaKOMCTBO ¢ BepOSATHOCTBIO 6:2
46 BeposiTHOCTE cOOBITHS 1
47 CiioxeHue BeposSITHOCTEN 1
48 BeposTHOCTh IPOTHUBOMOIOKHOTO COOBITHS 1 Cp
49 VYcnoBHasi BEpOSITHOCTh 1
50 BeposiTHOCTh TpoU3BeIeHNUsI HE3aBUCUMBIX COOBITUM 1
o1 KonTposabHas padora Ne 6 1 K.P.
52 KonTponasnas pabora B popme EI'D Nel 2
53 KonTtponpHast padora B popme EI'D Nel
13+
Hrorosoe nosropenue 5
54 CrenenHas ¢pyHKUIUSA 1
55 [TokazarenbHas QyHKIHUS 1
56 Jlorapudmmueckas GyHKIUSA 1 Cp
S7 Jlorapudmmueckas GyHKIUSA 1
58 Tpuronomerpuyeckue GyHKIUH 1
59 Tpuronomerpuyeckue GyHKIUH 1 Cp
60 [IpousBonHas 1
61 WHTerpan 1
62 KonTtponbHas padora Ne7 1 Kp
63 KonTtponbHas padora B popme EI'D Ne2 2
64 KonTtposnbHas padora B popme EI'D Ne2
65 KombunaTopuka. 1eMeHThl TEOPUU BEPOSITHOCTEH 1
66 [ToBTOpCHME 1
67 [ToBTOpCHME 1
68 [ToBTOpCHME 1
Hroro 68
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