1. IHosicHUTeJbHAA 3aIIMCKA
Pabouyas nmporpamma no anredpe u HayalaM MaTeMaTU4YecKoro aHaiau3a Juist yuamuxcs 10 kaacca pazpaborana Ha ocHOBe DeiepaabHOro
3akoHa ot 3 aBrycra 2018 roma Ne 317 — @3 «O BHeceHuun usmMmeHeHui B ctateu 11 u 14 denepanbHoro 3akoHa «O0 00pa3oBaHUU B
Poccuiickoit denepanuny;

B COOTBETCTBUU C MOJNOKEHUSIMH DeiepaibHOT0 rocy1apcTBEHHOr0 00pa30BaTe/IbHOI0 CTAHIAPTA OCHOBHOI'O 00111er0 00pa30BaHUsA
BTOPOT'O IIOKOJICHUS;

Ha ocHoBe IIpuMepHoii mporpaMMbl OCHOBHOIO 00IIIero 00pa3oBaHus 0 anredpe 1 aBTOPCKOI NPorpaMmsl 110 ajiredpe 1 Hayaiam
MaTEeMaTHYECKOTo aHalm3a K yueoHomy komruiekcy A.I'. Mopakosuua, I1.B. CemeHoBa u Jp., KOTOpast TOJIHOCTBIO COOTBETCTBYET (eIepATHHOMY
KOMITOHEHTY T'OCY/IapCTBEHHOI'O CTaHAAPTa OCHOBHOTO OOIIET0 00pa30BaHus U eepaabHOMY 0a3uCHOMY ILJIaHy, SIBISISICh YTBEP)KICHHOM U
pekoMeHoBaHHOM 1711 padoTel MCO PO.

CoBpeMeHHbIC TEHICHIIMM I10 MOJCPHHU3AIMH CpPEeIHEro OOpa30BaHUsS HANpaBICHBI HA CO3JAHHE B CTApIIEM 3BEHE IIKOJBI KIIACCOB
pasnuuHbIX npoduieil. Takue mpeoOpazoBaHMs AMKTYIOTCS CHELMANIbHBIM 3aKa30M OOILIECTBA, KOTOPBIA CTAaBUT IEpe] LIKOJOW 3aaady: NaTh
yUaIIuMCs TIOJTHOE cpeHee 00pa3oBaHUE U TOMOYb €MY B MPO(ecCHOHAITBHOM BEIOOpE.

Takoit monxox k oOy4yeHHIO TpeOyeT MEepecMOTPETh CTPYKTYPY MOCTPOEHHsI y4eOHOro MaTepuaja U €ro M3JI0KEHHUs, MpexJe BCEero, B
CTaplIel MKOoJeE.

Pa3zpa0GotanHas mporpamMma HpeicTaBisieT co0Oi MporpaMMy pacUIMPEeHHOro Kypca aareOpbl M Hauyasl aHanu3a B 10 kiacce, Ha M3ydyeHUe
KOTOpOi oTBesieHo 136 u.
Kypc anre6psl n Hayan maremarndyeckoro aHaiausa B 10 a kiacce obecnednBaeT pean3aluio IpaBa 00ydaroUuxcsl Ha MolydYeHue nHpopMaluu u
(dbopMHpOBaHKE MAaTEMAaTHIECKOW KYIbTYPhI, HHTEIUIEKTYAJIbHO-TPAMOTHOW JIMYHOCTH, CIIOCOOHOI CaMOCTOSITEIbHO MOyYaTh 3HAHUS, OCMBICJICHHO
BbIOMpPATh MPO(EeccHi0 U CHENHMAIbHOCTh B COOTBETCTBUU C 3asBJIEHHBIM MpopuieM o0pa3oBaHHsS B YCIOBUSAX MOJCPHU3ALUN CHCTEMBI
oOpasoBanus Poccuiickoit denepannu.
MecTto npeamera B y4eOHOM IIAHE
Ha oOyuenue anrebpe u W HayajgamM MaTeMaTH4YecKoro aHanusa B 10 kjacce conuanbHO — H3KOHOMUYECKOTO HAINpaBieHUs 0a3MCHBIM y4eOHbIM
IUTAaHOM B cOOTBETCTBHHM ¢ DenepaibHbIM Oa3UCHBIM y4eOHBIM IUIaHOM OTBOAUTCS: 136 y4eOHBIX 4acoB, B Hesemo — 4 yaca.
OcCHOBHbIE IeJIU U3YUYEHHUs AIreOpbl B OCHOBHOM HIKOJIE:
e ¢GopMupoBaHHe NMpeACTABJIEHHI O MaTeMAaTUKE KaK YHHBEPCAJIHLHOM S3bIKE HAYKH, CPEIICTBE MOJEIMPOBAHUS SBICHHNA M MPOIECCOB, 00
uAesIx U MeToJlax MaTeMaTHKH;
e pa3BUTHeE JIOTUYECKOTO MBIILIEHUS, TPOCTPAHCTBEHHOI'O BOOOPaXKEHUS, aJlTOPUTMUYECKON KYIbTYpbl, KPUTUYHOCTH MBIIIICHHUS] Ha YPOBHE,

He00X0IMMOM JIsl 00y4YeHHMsI B BBICIIEH LIKOJIE IO COOTBETCTBYIOIIEH CHEUAIILHOCTH, B Oyay1ei npodeccuoHanbHON AeSITETbHOCTH;

e OBJajJeHHEe MAaTeMATHYeCKMMH 3HAHHUAMM M YMEHHSIMM, HEOOXOAMMBIMM B TMOBCEJHEBHOM JKHM3HHM, S M3YYEHHUS IIKOJIbHBIX
€CTeCTBEHHOHAYYHbIX IUCHMIUIMH Ha 0a30BOM YpOBHE, A MONy4eHHs OO0pa3oBaHMs B OOJIACTAX, HE TpeOYIOIMX YriIyOJIeHHOM

MaTeMaTHUEeCKON IIOATOTOBKH,




BOCIIMTAHWE CPEICTBAMH MAaTEMaTHKH KYJIbTYphl JIMYHOCTH, OTHOIICHHWS K MaTeMaTHKe KaK YacTH OOIIeUeNOBEYEeCKON KYIbTYpPHI;
3HaKOMCTBO C WCTOPHCH pa3BUTHS MAaTEMAaTHUKH, OHBOJIONHMEH MATeMaTHYECKUX WJCH, TOHUMAHHS 3HAYMMOCTH MAaTEMaTHKH IS
00ILECTBEHHOTO MTpOrpecca.

OTH nenu 00yCIOBIMBAIOT CJEAYIOUIME 3aJa4M:

CUCTeMaTH3alMsl CBEACHMI O YHCIIaX; M3YYE€HHE HOBBIX BHJIOB YHCIOBBIX BBIpaXEHHH U (OPMYI; COBEPILIEHCTBOBAHHE MPAKTUYECKHX
HABBIKOB U BBIUYMCIUTEIHLHOM KYJIBTYpbI, PACIIUPEHHE U COBEPILICHCTBOBaHHE airedpandyeckoro ammapara, cOpMHUpOBAaHHOTO B OCHOBHOM
LIKOJIE, U €0 MPUMEHEHHE K PEIICHUIO MaTEeMaTHYECKUX U HEeMaTeMaTHYEeCKUX 3a/1a4;

pacliupeHre M CHCTeMaTu3alus OOIIMX CBeACHMH O (YHKUIMSIX, MOMOJHEHHE KJlacca W3y4aeMbIX (YHKIHMM, WIUTIOCTpAIUs HIHUPOTHI
npuUMeHeHUs QYHKIUN IS OTIMCAaHUs U U3yUEHUS peabHbIX 3aBUCUMOCTEN;

W3YYCHHE CBOWCTB IMPOCTPAHCTBEHHBIX TEJ, (OPMHpPOBAHUE YMEHUS MPUMEHSATH TIOTYyYCHHBIC 3HAHUS JJIs PEIICHUS MPAKTHYSCKUX 3a/1a4;
pa3BUTHE TPEJICTABICHUM O BEPOSTHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTAX B  OKPYXKAIOIIEM MHpE, COBEPIICHCTBOBAHHUE
MHTEJUICKTYAJIbHBIX M PEYEBBIX YMEHUU MyTeM 00O0TaIllEHUS] MATEMATHUYECKOTO SI3bIKA, PA3BUTHS JIOTHYECKOTO MBIIIJICHUS;

3HAKOMCTBO C OCHOBHBIMHU UJECSIMH U METOJIaMU MaT€MaTUYECKOT0 aHaIn3a.

Conepxkanue TporpaMMmbl OMPEEICHO C Y4eTOM MPHUOpPUTETa Iepexoja Ha mnpoduibHOoe oOyueHue, nmoaroroBku k EID. s OV u
KJIACCOB, CINPO(HIMPOBAHHBIX HA €CTECTBEHHO-MAaTEMAaTHYECKHM, COIUAIIbHO-DKOJOTUYECKUI M, MPEeXAe BCEro, TEXHOJOTHYECKH,

npoduii, JaHHBIH PACIIMPEHHBIH Kypc OTBEYAeT KaK TPEeOOBAHMSIM CTaHIAPTa MATEMAaTHYECKOro oOpa3oBaHUS, TaK W TPEOOBaHUSIM
KHNMos EI'D.



2. Ilnanupyemble pe3yjbTaThl H3y4YeHHsl YUeOHOT0 MpeaMeTa.

B cootBercTBuu ¢ OCHOBHOI1 00pa30BaTeIbHON IPOrpaMMOl OCHOBHOTO OOIIETr0 00pa30BaHUs LIKOJIBI 1aHHask padouasi mporpamma
HalpaBJieHa Ha JIOCTUXKEHUE CUCTEMBI INIaHUpyeMBbIX pe3ynbTatoB ocBoeHus OOIT OO0, Bkitodaroniei B ce0st TMYHOCTHBIE, METAIIPEIMETHBIC U
MpeIMETHBIEC PE3YIbTATHI.

B pesynbrare n3ydeHus JaHHON MpOTrpaMMBbl 00yJarOIIKecs: OTy4aT BO3MOKHOCTh (JOPMUPOBAHUS

JIMUHOCTHBIX pe3yJabTATOB:

1) JluuHocTHBIE pe3yJbTaThI B c(hepe OTHOLIEHH T 00YHAKIIMXCS K cede, K CBOeMY 3/10pOBbIO, K O3HAHUIO cedsi:

OpHEHTAIs 00YUYaIOIIMXCS Ha JJOCTHKEHHUE JIMYHOTO CYACThs, PEAIN3aLNI0 TO3UTUBHBIX KU3HEHHBIX IEPCIEKTHB, MHUIIMATUBHOCTH, KPEATUBHOCTH,
TOTOBHOCTb U CIIOCOOHOCTH K JMYHOCTHOMY CaMOOIIPE/IEIEHUI0, CIIOCOOHOCTh CTAaBUTh LIEJIN M CTPOUTD KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh 00€CIeUUTh ceOe U CBOUM OJIM3KUM JIOCTOMHYIO KU3HB B IIPOLIECCE CAMOCTOSATEIbHOM, TBOPUECKON U OTBETCTBEHH Oi
NEeATEIbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTH 00YYAIOMIMXCs K OTCTAUBAHHIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CITOCOOHOCTH BBIpa0aThIBATh
COOCTBEHHYIO MTO3UIIMIO [T0 OTHOIIEHUIO K OOIIECTBEHHO-TTOJIMTHUECKUM COOBITUSAM IPOILIOr0 M HACTOSILEr0 Ha OCHOBE OCO3HAHUS U OCMBICICHUS
UCTOPUH, TyXOBHBIX LICHHOCTEN U JOCTUKEHUM HAIIEW CTPAHBI;

TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIMIUXCs K CAMOPAa3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBUH C OOIICYETIOBEUYECKUMH LIEHHOCTSIMH U HJI€aJIaMH
IPaXJaHCKOTO O0IIECTBa, MOTPEOHOCTh B (PM3MUECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX CIIOPTHBHO-03/JOPOBUTEIILHON AEATEIbHOCTHIO;
NPUHATHE U pPealn3alus IeHHOCTEH 310poBOoro u 0e3omacHoro oopasa *u3HHu, OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILLICHHE K
COOCTBEHHOMY (PU3HUECKOMY U IICUXOJIOTHYECKOMY 370POBBIO;

HENpPUSITHE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOIEHHS aJIKOT0Isl, HAPKOTUKOB.

2) JInyHOCTHBIE Pe3yJbTAaThl B cpepe OTHOLIEHUH o0y4yaronmxcs kK Poccuu kak k Poqune (OTevecTBy):
poccuiickast HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKON UAEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YyBCTBO IPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOI OOLIHOCTH poccuiickoro Hapoaa u cyasoe Poccuu, maTpuoTusM, TOTOBHOCTH K CIIyXeHHI0 OTEUecTBY, €ro 3aluTe;
YBa)KE€HHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Iiepes PoauHoi, rop1ocTH 3a CBOM Kpal, CBOX PoauHy, nmponuioe n HacTosuiee
MHOTOHaIMOHAIbHOIO Hapoaa Poccun, yBaxkeHHe K rocyapCTBEHHBIM CUMBOJIaM (Tepo, diar, TUMH);

(dopMHpOBaHKE YBaXKEHHUS K PYCCKOMY S3BIKY KaK rocy/1apcTBEHHOMY s3bIKy Poccuiickoit denepanuu, siBIsomEeMycsi OCHOBOI poccuiickoin
UACHTUYHOCTH U INIaBHBIM ()aKTOPOM HAIIMOHAJIBHOI'O CAaMOOIPEIeNICHHMS;
BOCIIUTAHME YBa)XKEHUS K KYJIbTYpE, A3bIKaM, TPaIULUIM U 00bIYasiM HapoI0B, MpokuBaromux B Poccuiickoit denepannu.

3) JIM4HOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOMIEHUI 00yJalIMXCsl K 3aK0HY, FOCYIapCTBY H K IPasKIaHCKOMY 00IIeCTBY:
IPaX1aHCTBEHHOCTh, IPaXIaHCKas! MO3UIUS AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIeCTBa, OCO3HAIOIIET0 CBOU KOHCTUTYIIUOHHBIE
npaBa ¥ 00s13aHHOCTH, YBAXKAIOILIETO 3aKOH U MPaBOIOPAIO0K, 0CO3HAHHO MPHUHUMAIOIIETO TPaAULIMOHHbIE HAIIHOHAJIbHBIE U 00IIeYeIOBeUeCKue
T'YMaHUCTHYECKHE U JeMOKpPAaTUUYECKHE LIEHHOCTH, TOTOBOIO K YYaCTHIO B O0IIECTBEHHOM KU3HU;



IIPU3HAHUE HEOTUYXkK/1a€MOCTH OCHOBHBIX IpaB U CBOOO]] YEIOBEKa, KOTOPbIE IPUHAAJIEKAT KaKIOMY OT POXKJIEHHSI, TOTOBHOCTb K OCYILECTBICHH O
COOCTBEHHBIX IpaB U cBOOO] 0€3 HapylLleHUs IIpaB ¥ CBOOOJ IPYIUX JIUL], FOTOBHOCTh OTCTaBaTh COOCTBEHHBIE IIPaBa U CBOOO/IbI YEIOBEKA U
rpakJaHMHA COTJIACHO OOIIENpPU3HaHHBIM MPUHIMIIAM 1 HOpMaM MEXJIyHapOIHOTO TpaBa U B cooTBeTcTBUH ¢ KoHcTuTymmei Poccuiickoit
denepannu, MpaBoBas U MOJIUTUYECKAs! TPAMOTHOCTb;

MHUPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U OOIECTBEHHOMN MPAaKTUKH, OCHOBAaHHOE Ha AUAJIOre KYJIbTYp, a TAKXKe
pa3nuyHbIX (POPM OOIECTBEHHOIO CO3HAHUS, OCO3HAHNE CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

MHTEPUOPU3ALUS LEHHOCTEN IEMOKPATUH U COLUAIIBHON CONIMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILEHUN B IPYIIIE WIH
COLIMAJIHOW OpraHU3aluu;

TOTOBHOCTH 00yYaroIuXcs K KOHCTPYKTUBHOMY YYaCTHUIO B IPUHATUN PELICHUH, 3aTparuBaroIluX UX IIpaBa U UHTEPECHI, B TOM YHUCIIE B pa3IMYHbIX
(dopmax 0OIIECTBEHHOI caMOOpraHNU3aluu, CaMOYIPaBIeHHUs, OOLECTBEHHO 3HAYMMOM /1€ TEIbHOCTH;

IIPUBEPKEHHOCTh UESIM UHTEPHALIMOHAIN3MA, JPY>KObl, paBEHCTBA, B3aUMOIIOMOILY HAPOA0B; BOCIUTAHUE YBAXKUTEIHHOIO OTHOIIEHUSI K
HAIlMOHAJbHOMY/IOCTOUHCTBY JIFOJIEH, UX UyBCTBaM, PEIUTHO3HBIM YOEKICHUIM;

TOTOBHOCTb 00yYaroIUXCs IPOTUBOCTOATH MJICOJIOTMH SKCTPEMHU3Ma, HallMOHAIM3Ma, KCeHO(OOUH; KOPPYILUH; TUCKPUMUHAIIMY IO COLUANIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IIPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

4) JIMYHOCTHBIE Pe3yJabTaThl B cepe OTHOIIEHUIT 00y4AIOIINXCS ¢ OKPYKAKINMHMH JIIOIbMH:

HPaBCTBEHHOE CO3HAHME U NOBE/ICHNE HA OCHOBE YCBOCHHS O0IIEUEIOBEUECKUX IEHHOCTEN, TOJIEPAHTHOTO CO3HAHUS U MIOBEACHUS B TOJIUKYIbTYPHOM
MUPE, TOTOBHOCTH U CLIOCOOHOCTH BECTH TUAJIOT C JPYTUMHU JIFOAbMH, JOCTUraTh B HEM B3aMMOIIOHMMAHUS, HAXOAUTh OOIIKE LIEIH U COTPYAHUYATh
IUIS UX TOCTHKEHUS;

MPUHATHE TYMAaHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAKUTEIIBHOE U JOOPOXKEIaTeIbHOE OTHOIIEHUE K APYTrOMY YEJIOBEKY, €r0 MHEHHUIO,
MHUPOBO33PEHUIO;

CIIOCOOHOCTH K CONEPEKUBAHUIO U (HOPMUPOBAHHE TO3UTUBHOTO OTHOILIEHHS K JIFOASIM, B TOM YHUCIIE K JIUI[aM C OIPaHUYEHHBIMH BO3MOKHOCTAMHU
3JI0pOBbsI U MHBAJIU/1aM; O€peKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UUECKOMY U IICUXOJIOTHYECKOMY 370POBBIO APYIHX JIIOJIEH,
YMEHHUE OKa3bIBaTh MEPBYIO OMOIIb;

(hopMHpOBaHNE BbIPAKEHHOW B MOBEIEHUN HPABCTBEHHOM MO3UIIMU, B TOM YHCIIE€ CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO
CO3HaHUS U MOBEJICHHSI HA OCHOBE YCBOECHHUs O0II€YEIOBEYECKUX [IEHHOCTEN 1 HPAaBCTBEHHBIX YYBCTB (YECTH, J10JITa, CIPABEATUBOCTH, MUJIOCEPIUS U
ApyKeno0us);

pa3BUTHE KOMIETEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMU, I€TbMU MIIAJIIIETO BO3pAcTa, B3POCIBIMU B 00pa30BaTeNIbHOM, 0OIIECTBEHHO MOJIE3HOMH,
y4eOHO-HCCIe10BaTeNIbCKON, IPOEKTHOM U APYTUX BUAAX JIEATEIbHOCTH.

5) JlmuHocTHBIE pe3yJbTATHI B chepe OTHOLIEHUH 00yUAIOIIMXCH K OKPYKAOIEMY MUPY, )KHBOi PUPO/Ie, XyA0KeCTBEHHOH KyJbType:
MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAUMMOCTH HayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BJIa/ICHHE JOCTOBEPHOI MHOpMAIINel 0 MepeAoBbIX JOCTUKEHHUIX U OTKPHITUSIX MUPOBOIl U OTE€UECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 yCTpoMcTBE MHpa U O0LIECTBA;



TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HAa IPOTSHKEHUN BCel )KM3HH; CO3HATEIbHOE OTHOIICHUE K
HENpPEephIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCHEIIHON MpodecCHOHaTbHON U O0IIECTBEHHOM e TENbHOCTH;
AKOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOIICHUS K POJIHOM 3emiie, MPUPOTHBIM OoraTcTBaM Poccuu u Mupa; MOHUMaHUE BIUSHUS COIHATLHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHON CpeJibl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHUS U HABBIKU
Pa3yMHOI0 MPUPOAONOIB30BaHNUs, HETEPIUMOE OTHOUICHHE K JICHCTBUSAM, IIPUHOCSIIIUM BpEJl IKOJIOTUH; TPHOOPETEHUE OIBITAa HKOJIOT0-
HAIpPAaBIEHHOM e TEIbHOCTH;
ACTETHYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY 00YCTPONCTBY COOCTBEHHOTO OBITA.

6) JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUI 00yIaKIIMXCsl K ceMbe M POJAUTEJISIM, B TOM YHCJIe MOAT0TOBKA K CeMeifHOI JKH3HMU:
OTBETCTBEHHOE OTHOIIEHHUE K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOT'O MIPUHSATHS IEHHOCTEN CEMEIHON KU3HU;
MOJIOKUTEIBHBINA 00pa3 CeMbH, POJUTENLCTBA (OTLOBCTBA U MAaTEPUHCTBA), HHTEPUOPU3ALIUS TPATUIIUOHHBIX CEMEITHBIX LIECHHOCTEH.

7) JIMYHOCTHBIE Pe3yJIbTAThl B c(pepe OTHOIIEHHUs 00yYAIOIIUXCHA K TPYAY, B cepe cOMMAIBLHO-IKOHOMHUYECKUX OTHOIIEHHIi:
yBa)K€HHE KO BCceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIN BBIOOpP Oynyiel mpodeccuu Kak MyTh U CIIOCO0 peanu3alii COOCTBEHHBIX KU3HEHHBIX TUIaHOB;
TOTOBHOCTH 00yUaromuxcst K TPy10BOM MpodeccrnoHalbHOM 1eATeNbHOCTH KaK K BO3MOXXHOCTH YYacTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rocyIapCTBEHHBIX, 00IIEHAIMOHATBHBIX MTPOOIIEM;
MOTPEOHOCTh TPYIUTHLCS, YBAKEHUE K TPYAY U JIOSM TPY/Aa, TPYAOBBIM TIOCTHKCHHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIICHUE K
pa3HbIM BHJIaM TPYAOBOH A€ATEIbHOCTH;
TOTOBHOCTB K CaMOOOCITYy>KMBaHHIO, BKJIIOUast 00y4eHHE U BHIMOJIHEHHUE JOMAITHUX 00sI3aHHOCTEM

8) JlmuHocTHBIE pe3yJbTaThl B cpepe PU3MIECKOT0, ICHXOJOTHYECKOT0, COIMAIBHOTO H AKaJeMHUY€eCKOT0 0/1aronoJyynsi 00y4aroumxcs:
¢u3nyeckoe, IMOLMOHAIBHO-TICUX0JIOTHYECKOE, COIIMAIbHOE 0J1aronoiay4yre 00y4yaromuxcs B )KM3HU 00pa30BaTelbHON OpraHU3aliy, OLyIIEHHE
JIeThbMH 0€30MaCHOCTH U ICUXOJOTHYECKOro KoMpopTa, HHPOPMAITMOHHON 0€30MacHOCTH.

MeTanpeaMeTHBIX Pe3yJibTATOB:

MertarnpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeIbHOMN MPOrpaMMBbI TIPEACTABICHBI TPEMsI TPYIIIaMH YHHBEPCATbHBIX YIeOHBIX
nevicteuii (YY]I).

1) PerynsiTuBHbIe YHHBepCAJIbHBIE YUeOHbIE 1€l CTBHSI
BbpinyckHUK Hay4uTCH:
CaMOCTOATEIIBHO ONPENENATh LEIH, 3aaBaTh IapaMeTpbl U KPUTEPHUH, 10 KOTOPBIM MOXKHO OIIPENEIIUTD, YTO L(€Ib JOCTUTHYTA;
OLIEHUBATh BO3MO>KHBIE TTOCJIEACTBUS JOCTHXKEHHS TOCTABICHHOM 1€JIN B 1€ATEIHOCTH, COOCTBEHHOM KU3HU U KHU3HHU OKPYKAIOIIMUX JIIOJICH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX STUKU U MOPAJIH;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a7jaul B 00pa30BaTEeNbHON EATEIIbHOCTH U KU3HEHHBIX CUTYaIHIX;
OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpEMS U Jpyrue HeMaTepualibHble Pecypchl, HEOOXOJUMBIE [T JOCTHXKEHHS TOCTaBICHHOM LIeNH;



BBIOMpATh MYTh JOCTHXKEHHUS LEIH, TUTAHUPOBATh pPellieHHe TTOCTaBIEHHBIX 3aa4, ONTUMU3UPYS MaTepUaIbHbIe U HeMaTepUallbHbIE 3aTPaThI;
Opranu3oBbIBaTh 3P (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHHUSI TOCTABIICHHOW 1eIH;
COTOCTABIIATH MOJYUYEHHBIN Pe3yJIbTaT AEATEILHOCTH C MOCTABICHHOMN 3apaHee 1eIbIO.

2) Ilo3naBaTe/ibHbIe YHHBepPCcaJIbHbIe yUeOHbIE AeiiCTBHS
BbINyCKHUK HAY4YUTCS:
MCKaTh U HAXOAUTh 0000IIEHHBIE CIIOCOOBI pelIeHH s 33/1a4, B TOM YKCJIe, OCYIIECTBIIATh Pa3BEPHYThIM HH(OOPMALIMOHHBINA OUCK U CTABUTH Ha €TO
OCHOBE HOBbIE (Y4eOHBIC U TTO3HABATEIILHEIC) 33/1a4H,
KPUTHYECKH OICHUBATh U MHTEPIPETUPOBATH MHPOPMAITUIO C PA3HBIX MMO3UIUH, paCTIO3HABATh U (DUKCHPOBATH MPOTUBOPEUHNS B MH()OPMAIIMOHHBIX
HUCTOYHUKAX;
HCIOJIb30BaTh PA3IMYHBIE MOJIEIHHO-CXEMATUYECKUE CPECTBA [l PEACTABIICHUS CYLIIECTBEHHBIX CBSI3€H U OTHOILIECHUH, a TAaKKe MPOTUBOPEUUH,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX UCTOYHHKAX
HaXOJUTh U MIPUBOJIUTH KPUTHUECKHE APTYMEHThI B OTHOIIICHUH JICHCTBUH M CY)KIICHUH JIPYroro; CIIOKOHHO U Pa3yMHO OTHOCHUTHCS K KPUTHICCK UM
3aMe4yaHUsIM B OTHOILIEHUU COOCTBEHHOTO CYKJEHHS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;
BBIXOHTH 32 paMKU y4€OHOIO MpeIMeTa M OCYIIECTBIIATH LI€JICHANPABICHHBIN MOMCK BOZMOKHOCTEH JIJIsl IMPOKOT0 MEPEHOCca CPEACTB U CIIOCOO0B
JICHICTBHUS,
BBICTPanBaTh WHIAMBUIYAIBHYIO 00Pa30BaTEeIbHYIO TPACKTOPHIO, YYUTHIBASI OTPAHUYCHHUS CO CTOPOHBI JPYTUX YIACTHUKOB U PECYPCHBIE
OTpaHUYECHHUS;
MEHSTh U YACPKUBATh Pa3HbIE MO3UIIMH B TO3HABATEILHOMN 1€ATEIHHOCTH.

3) KoMMyHHKaTHBHbIEe YHHBepcaIbHble yueOHbIe AeilCTBUS
BbInyCKHUK HAYYHTCS:
OCYIIIECTBIATH JIETIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3pOCIBIMU (KaK BHYTpU 00pa30BaTENIbHON OpraHU3alliM, TaK U 3a €€
npeenaaMu), ToJ0NpaTh MapTHEPOB I JEIOBOM KOMMYHHUKAIIUU UCXO/ U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTMUHBIX
CHMIIATHIL,
TIPY OCYIIECTBIICHUU TPYIITOBOM pa0OThI OBITH KaK PYKOBOJUTEIIEM, TaK M YWICHOM KOMaHJIbI B Pa3HBIX POJIAX (T€HEpaTOp WIeH, KPUTHK, UCIOJTHUTEITb,
BBICTYMAIOUINi, SKCTIEPT | T.1.);
KOOPJIUHHUPOBATH U BBHITIOIHATH Pa0OTY B YCIOBUSAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BepHYTO, JOTUIHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIH30BAHUEM aJICKBATHBIX (YCTHBIX M IMMCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(PIUKTOTEHHBIC CUTYAIlUX U TIPEJ0TBPAIIaTh KOHMIUKTHI JO UX aKTHBHOU (ha3bl, BRICTPAUBATH JICIIOBYIO M 00Pa30BaTEIIbHYIO
KOMMYHHKAITUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpeameTHBIX pe3y/IbTATOB!

YcnemHoe IMPOAOJIPKCHUEC 06pa30BaH1/151 Mo CriCUaJIbHOCTAM, CBA3aAHHBIM C IPUKJIAAHBIM UCIIOJIB30BAHUEM MATCMATHUKU



Jlst oGecniedeHust BO3MOYKHOCTH YCIIEIITHOTO TTPOIOJDKEHUSI 00pa30BaHUs 10 CHEIUATBHOCTSIM, CBI3aHHBIM C OCYIIIECTBICHUEM HAYYHOU U
HCCIIE0BATENIbCKOM IEATENIbHOCTH B 00JIaCTH MaTEMAaTUKHU U CMEXKHBIX HaYK.
TpeOoBaHus K pe3yJjbTaTam
1) DiaeMeHTHI TEOPUH MHOKECTB M MATEMATHYECKON JIOTMKH

CB00OOHO ONIEPUPOBATH MOHATUSIMH: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO, TIepeceueHre, 00beIMHEHNE U Pa3HOCTh
MHOJKECTB, YACIIOBBIE MHOYKECTBA HA KOOPJUHATHON NPSIMOM, OTPE30K, MHTEPBAJI, TOJYHHTEPBAI, TPOMEKYTOK C BBIKOJIOTON TOUYKOM, Tpaduyeckoe
MPEICTaBICHUE MHOYKECTB HA KOOPAMHATHOU IJIOCKOCTH;

3a/1aBaTh MHOXKECTBA MEPEUUCICHUEM U XapAKTEPUCTUUECKUM CBONCTBOM;

ONEPUPOBATH MOHITUSAMHU: YTBEPKACHUE, OTPUIIAHUE YTBEPK/ICHUS, UICTUHHBIC U JIOKHBIC YTBEPXKICHUS, IPUUMHA, CJIEICTBUE, YACTHBIN
citydait oOIIero yTBepKIeHUsI, KOHTPIIPUMED;

MIPOBEPSITH TPUHAIICKHOCTH JIEMEHTAa MHOKECTBY;

HaxOJIUTh MepeceYCHUE U O0BEAMHEHNE MHOXKECTB, B TOM YHUCJIE MPEJCTAaBICHHBIX IpadUIeCKH Ha YMCIIOBOM NIPSAMOM M Ha KOOPAMHATHOM
INIOCKOCTH;

MIPOBOAMTD TOKA3aTEIbHBIE PACCYKIACHHUS JIJIs1 0OOCHOBAHUSI ICTUHHOCTH YTBEPKACHHM.
B noBcenHeBHOIM KU3HU U IPU U3YYECHUU APYTHUX MPEAMETOB:

KCIOJIb30BaTh YUCIIOBbIE MHOKECTBA Ha KOOPJMHATHOW MPSMON U Ha KOOPJAMHATHOM MIIOCKOCTH JJIsl OMTMCAHUS pEAJIbHBIX MPOIECCOB U
SIBIICHHI,

MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKACHUS B CUTyallUsIX TIOBCEAHEBHOM )KU3HU, IIPU PELICHUH 3a]a4 U3 APYTUX [IPEAMETOB
JlocTixkenne pe3yabTaToB paszjena 1;
ONEPUPOBATH MOHITHEM ONPEACIICHHUS, OCHOBHBIMHU BHJIaMH OINPEICJICHUI, OCHOBHBIMHU BUIaMHU TEOPEM;
MMOHUMATh CYTh KOCBEHHOTO J0OKA3aTeJIbCTBA;
ONEepUPOBATH MOHATUSMHU CYETHOTO U HECUETHOTO MHOYKECTBA;
MIPUMEHATHh METOJ] MAaTEMATUIECKON MHAYKITUU JJIs IPOBEACHUS PACCYKICHUHN U J0KA3aTEIbCTB U MIPHU PEUICHUH 3a]1a4.
B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:
HCIIO0JIh30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK U SI3BIK JIOTUKH JIJIsI OMTMCAHUsI PEAIbHBIX TIPOIECCOB U SIBICHUMN, TP PEIICHUH 3a/1a4 APYTUX
y4eOHBIX MPEAMETOB

2) UYmcia u BbIpaKeHUst

CB00OIHO ONIEpUPOBATH MOHATHIME: HATYpaIbHOE YHCIIO, MHOKECTBO HATYPaTbHBIX YHCE, 11€J0€ YHCII0, MHOKECTBO LEbIX YHCeT,
OOBIKHOBEHHAS IPOOb, IeCATUYHAS P00k, CMEIIAHHOE YUCII0, PAIMOHAIIBHOE YK CIIO, MHOKECTBO PallMOHAIBHBIX YHCEIT, UPPAIMOHATBLHOE YUCIIO,
KOpEHb CTENEHHU N, NEHCTBUTEILHOE YHCIIO, MHOKECTBO ACHCTBUTEIBHBIX YUCEN, TEOMETPUUYECKAs] HHTEPIIPETAlMs HaTYPaJIbHbIX, LETBIX,
palMOHANTBHBIX, TEUCTBUTEIIHHBIX YHCEIT;

MMOHUMATH U OOBSCHATH PA3HUILY MEKY MO3UIIMOHHON M HETIO3UIITMOHHON CHCTEMaMu 3alliCH YHCeT,

MEPEBOANTH YHCIIA U3 OJHOM CHCTEMBI 3aIMHCH (CUCTEMBI CUMCIICHHUS ) B IPYTYIO;

JIOKa3bIBaTh M UCIOJIb30BATH MPU3HAKU JEITMMOCTA CYMMBbI M IPOU3BEACHUS IIPH BBHINOIHEHUN BIUUCICHUN U PELICHUH 33]1a4;

BBITIOJTHATH OKPYTJICHHE PAIlMOHATBHBIX U UPPAIMOHATBHBIX YHCEII C 33IAHHONW TOYHOCTHIO;



CpaBHUBATh JEHCTBUTENIbHBIC YNCIIA PA3HBIMU CIIOCO0AMU;
yIIOPSA0YMBATD YHCTIA, 3aITUCAHHBIEC B BUI€ OOBIKHOBEHHON M JECATUYHOMN IpoOu, Ynciia, 3anicalHble ¢ UCI0Ib30BAHUEM apu(METHUECKOTO
KBaJIpaTHOI'O KOPHs, KOPHEN cTeneHu OobIe 2;
HaxoauTh HOJ[ 1 HOK pa3nbiMu cioco0aMu U UCIONIb30BaTh UX IPU PELLIEHUH 3a/1a4;
BBINOJIHATh BBIYMCIICHUS U IPEOOpa30BaHMsI BEIPAXKEHUH, COlepKAILUX JEHCTBUTENIbHBIC YNCIIA, B TOM YUCIIE KOPHU HATYPaJIbHBIX CTEIICHEH;
BBINOJIHATH CTaHAAPTHBIE TOKACCTBEHHBIE MPEOOPA30BaHUS TPUTOHOMETPUIECKUX, JIOTapU(PMUUECKUX, CTEIIEHHBIX, HPPALMOHATBHBIX
BBIPAYKECHHUIA.
B noBceiHEBHOM )KM3HU U IIPU U3YYEHUH JIPYTHX IPEIMETOB:
BBINOJIHATE U OOBSCHATH CPAaBHEHHE PE3Y/IbTaTOB BHIYMCIICHUH NP PEILIEHUH MTPAKTHUECKUX 3ajiay, B TOM YHCie NPUOIMKEHHBIX BEIYMCICHUH,
UCIOJIb3Ys pa3HbIe CIOCOObI CPABHEHUH;
3aMKChIBaTh, CPABHUBATh, OKPYIJISITh YUCIIOBbIE JAaHHBIE PEAJIbHBIX BEIMUUH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHMUS;
- COCTaBJIATh U OLEHUBATh PA3HBIMU CIIOCOOAMH YMCIIOBBIE BHIPAXKEHMSI IIPU PELICHUN MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 JPYruX y4eOHBIX IPeAMETOB
Joctikenue pe3yinbTaToB pazzena l;
CBOOO/THO OIIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHM IIPU PELICHUHU 3a7ay;
MOHUMATh MIPUYNHBI © OCHOBHBIE HJIEH PACIIHPEHHS YHCIOBBIX MHOXKECTB;
BJIaJIeTh OCHOBHBIMU MOHATHAMM TEOPHH JETUMOCTH IIPHU PELICHUH CTaHJapTHBIX 3a1a4
UMeTh 0a30BbI€ MPECTABICHUS O MHOKECTBE KOMIUIEKCHBIX YUCEIT,;
CBOOO/THO BBINOJIHATH TOKAECTBEHHBIE IPEOOPa30BaHMsI TPUTOHOMETPUUYECKHX, JIOrapu(MUUECKUX, CTEIIEHHBIX BBIPAXKEHUMH;
BIaneTh popmyrnoii bmaoma HetoToHa;
IPUMEHSATH [IPH PELLICHUH 3ajay TeopeMy o JuHelHoM npezctaBiennn HO/I;
MPUMEHSITH NPH perieHnu 3a1au Kuraiickyro TeopeMy 00 ocTaTkax;
IPUMEHSATH MIPU pellieHnH 3aaad Manyto Teopemy depma;
YMETb BBINOJIHATH 3aMKUCh YHCIIA B TO3UIIMOHHONW CUCTEME CUMCIICHUS;
IPUMEHSATH MIPH PELLICHUH 331a4 TEOPETHUKO-UUCIOBbIE (DYHKIIMU: YMCIIO U CyMMa JenuTesnel, GpyHkuuto Diiiepa;
MIPUMEHSIThH [P PELICHNUH 3a]a4 LENHbIe Jpoou;
IPUMEHSTH MIPHU PELICHUN 33aYMHOTOUJICHBI C JIeMCTBUTENLHBIMU M LIEIBIMU KO3(PPHUIIMEHTAMH;
BJIQJIETh MOHITUSMH TIPUBOJUMBIN M HEMPUBOAUMBIA MHOTOWICH U IPUMEHSTh UX TIPU PEIICHUH 33/1aY;
IPUMEHSATH NPH perieHnHt 3a71a4 OCHOBHYIO TEOpPEMY airedphl;
MIPUMEHSITDH [P PELICHNUH 3a]a4 MpocTeime GyHKINN KOMIUIEKCHON IIepeMEHHON KaK TeoMeTpuiecKre npeoOpa3oBaHms
3) YpaBHeHus U HEpaBEHCTBA

CB000/1HO OnIepupOBaTh MOHATUSAMH: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPaBHEHUS U HEPABEHCTBA, YPAaBHEHHE, SBIISIONIEECS
CJIEJICTBHEM JIPYrOro ypaBHEHHUsI, ypaBHEHUs, paBHOCHJIbHBIE HA MHOKECTBE, pABHOCHIIbHBIE pe0o0pa3oBaHus ypaBHEHHI;

pelaTh pa3Hble BU/Ibl YpaBHEHUH U HEPABEHCTB M UX CUCTEM, B TOM YHCII€ HEKOTOpbIE ypaBHEHUs 3-i u 4-ii cTeneHe, ApoOHO-pallMOHaIbHbIE
Y UPPALMOHAJIBHBIE;



OBJIa/IETh OCHOBHBIMU THITAMHU TOKA3aTENbHBIX, JJOrapU(PMUUECKUX, UPPALNOHATIBHBIX, CTEIICHHBIX YPABHEHUN 1 HEPABEHCTB U CTAaHJAPTHBIMU
METOAAMH UX PELICHUH U PUMEHATh UX IIPU PELICHUH 3a/a4;

IIPUMEHATH TeopeMy be3y K pelieHuio ypaBHEHMI;

IIPUMEHATH TeopeMy Buera s peleHnss HEKOTOPbIX YPABHEHUI CTEIIEHHU BBILIE BTOPOM;

MIOHUMAaTh CMBICJI TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUJIbHBIX IPE0OPAa30BaHUSAX YPAaBHEHUN U YMETh UX JOKa3bIBaTh;

BJIJIETh METOJJaMH PELICHHs YpaBHEHHU, HEPABEHCTB M UX CUCTEM, YMETh BHIOMPATh METOJ pEeIICHHsI 1 000CHOBBIBATH CBOI BEIOOD;

HCIOJIb30BaTh METOJl UHTEPBAJIOB Ul PELICHUs HEPABEHCTB, B TOM UHUCIIE APOOHO-PALMOHAIBHBIX U BKJIIOYAIOIINX B c€0s MppallMOHAIbHbIE
BBIPAKCHMS;

pelaTh ajnredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U MX CHCTEMBI C ITapaMeTpaMu aaredpandyeckuM 1 rpau4eckuM MeTo/1aMu;

BJIA/IETh Pa3HBIMHU METOJIaMU J10KA3aTEIbCTBA HEPABEHCTB;

peniaTh ypaBHEHHMs B LIEJIBIX YHACIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 337laBa€Mble YpPaBHEHUSMHU, HEPABEHCTBAMH U UX CHCTEMaMH;

CBOOOJTHO MCIIOJIB30BaTh TOKIECTBEHHBIE MIPE0OPa30BaHMs MIPH PEIICHHH YPAaBHEHUN U CUCTEM ypaBHEHHIA

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:
COCTABIISAITh M PEIIaTh YPAaBHEHMsI, HEPABEHCTBA, MX CHCTEMbI IIPU PEIICHUY 3a/1a4 JPYTrUX y4eOHBIX IPEAMETOB;
BBITIOJIHATH OLIEHKY MPaBI0No 00U pe3yIbTaTOB, OIYyYaeMbIX PU PELICHUH PAa3INYHbIX YPAaBHEHUHN, HEPABEHCTB U UX CUCTEM IIPU PEIICHUN
3aja4 IPYrux y4eOHBIX MPEIMETOB;
COCTABIISITh M PEIIaTh YPAaBHEHHS U HEPABEHCTBA C MapaMeTpaMu MPH PEIICHUH 33aa4 APYTHX yIeOHBIX MPEIMETOB;
COCTaBIISITh YPABHEHUE, HEPABEHCTBO MIIM UX CHCTEMY, ONMCHIBAIOIINE PEATBHYIO CUTYAIUIO WM MPUKIIATHYIO 337a4y, HHTEPIPETUPOBATh
MOJTyYCHHBIC PE3YJIbTATHL;
MCIOJIb30BaTh MPOTPaMMHBIE CPEJICTBA MIPU PEIICHUHU OTJENIbHBIX KJIACCOB YPaBHEHUI U HEPABEHCTB
JocTikenne pe3yinbTaToB pazzena l;
- CBOOOJTHO OMPEENATh TUIT M BBIOMPATh METO]] PEIICHHsI MOKA3aTeNbHBIX U JTOTapU(PMUUECKUX YpaBHEHUN 1 HEPaBEHCTB, UPPAIMOHATBHBIX
YPAaBHEHU U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
- CBOOOJTHO peliaTh CUCTEMbI IMHEHHBIX YpaBHEHHI;
- pemaTh OCHOBHBIE TUIIBI YPAaBHEHHWI U HEPABEHCTB C ITapaMeTpamu;
- IPUMEHSATH NPHU pelIeHuH 3a1a4 HepaBeHcTBa Komu — BbyHskoBckoro, bepaymnu;
- UMCTh INPCACTABJICHUC O HEPABCHCTBAX MCKAY CPCAHNUMU CTCIICHHBIMHA

4) dyHkuun
- Bnajsiets MOHATHSIMHU: 3aBUCHMOCTH BEJIMUWH, QYHKIIHS, apTyMEHT U 3HaueHue (PYHKIMH, 001aCTh OMPEACICHUS 1 MHOXECTBO 3HAYCHHH ()YHKIIHH,
rpaduK 3aBUCUMOCTH, TpapuK QYHKIIUHU, HYIH (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAHHE HA YMCIOBOM IMPOMEXKYTKE, YObIBAaHHE Ha



YHCIOBOM ITPOMEXKYTKE, HAanOOJIblIIEe U HAUMEHbIIee 3HaYeHHE (YHKIIMM Ha YMCIOBOM IIPOMEXYTKE, NeproanUecKast QyHKIMs, IEpUol, YeTHas U
HedeTHast QYHKIMH; YMETh IPUMEHSATh 3TU NOHATHS IIPH PEILICHUH 3a7ay;

BJIAJIETh IOHATHEM CTENEeHHAas QYHKLHUSA; CTPOUTH ee IpadMK U YMETh IPUMEHATh CBOMCTBA CTENIEHHON (DYHKLMU MPH PEILICHUH 3a]a4;

- BJIAJICTh MOHATHAMU TIOKa3aTeNbHas (PyHKIUS, SKCIIOHEHTA; CTPOUTH WX IpaMKU M YMETh IPUMEHSTh CBOMCTBA MOKA3aTeNbHON (QYHKIIMH TTpU
peLIeHNH 3aa4;

- BJIAJIETh MOHATHEM JIorapuMuieckas QyHKIUS; CTPOUTD ee rpaduK U yMETb IPUMEHSITH CBOICTBA JIorapu(pMUIecKoi (yHKINU IPH PELICHUN
3ajay;

- BJIAJICTh MOHATHAMU TPUTOHOMETPUUECKUE (PYHKIUHU; CTPOUTH UX IPpa)UKU U YMETh IPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKITHIA TTpH
peLIeHNH 3aa4;

- BJIaJIeTh MOHATHEM 00paTHast QYyHKIMS; IPUMEHATh 3TO NOHATHUE IIPU PELICHUHU 3a7ay;

- IPUMEHSATH NPH PEIICHUH 33124 CBOWCTBA (PYHKIUIT: YETHOCTD, IEPUOJUIYHOCTD, OTPAHHYCHHOCTB;

- IPUMEHSATH NIPH PEILICHUHU 3ajjau peoOpa3oBaHus rpauKoB GYHKIUIH;

- BJIQJICTh MOHATHAMH YMCIIOBAsI TOCIEI0BATEILHOCTD, apu(MeTHIECKasi 1 TeOMETPUIECKast IIPOTPECCHs;

- IPUMEHSATH NIPH PEILICHUHU 3aJjau CBOMCTBA U IPU3HAKU apu(PMETHUECKON U T€OMETPUUECKOI MPOrpeccuil.

B noBceHEBHOI KU3HU U IPU U3YYSHHUH APYTUX YICOHBIX MPEIMETOB:

OIpeJIeNIATh 1O IparKaM U UCIOJIb30BaTh JUISl PELICHUs IPUKIIAJAHBIX 33/1a4 CBOICTBA pealbHbIX IPOLIECCOB U 3aBUCUMOCTEN (HanOobIIue U
HAaMMEHBIINE 3HAYCHUS, TPOMEXKYTKH BO3paCcTaHUsS M YObIBaHUS (DYHKIIHH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH MTeperuda, mepuoa u
T.IL.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaIINH;.

- OnpenensaTh 1o rpadukaM npocTeiiye XapaKTepUCTUKY NEPUOINYECKUX ITPOLECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaJIMOCBSI3U U JP.
(ammuTya, MEpUOJ U T.I1.)

JlocTuKeHHe pe3ynbTaToB pasnena I;

- BJIQJICTh TMOHITHEM aCUMITOTHI M YMETh €ro MPUMEHSATH TIPU PEIICHUH 3a/1a4;

- IPUMEHATh METOJIbl PELIeHUs TpOoCTeHNX Tu(depeHIINaTbHBIX YPaBHEHUH IEPBOr0 U BTOPOTO MOPSIIKOB

5) DJieMeHTbI MATEMATHYECKOI0 aHAJIU3a

- BnageTs nonsiTuemM 0ecCkOHEUHO yOBIBaOIIasi TEOMETPHUECKas MTPOrPeccrs U yMeTh PUMEHSTh €ro pU PelieHUH 3aay;
- IPUMEHATD IS PELIEHUS 3a1a4 TEOPHIO IIPEIEIIOB;
- BIAJICTh MOHATUSMHU 0€CKOHEYHO OOJIbINEe U OECKOHEYHO MaJIble YUCIIOBBIE IMOCIEI0BATEIFHOCTA U YMETh CPABHUBATh OECKOHEYHO OOJIBIIUE U
0ECKOHEYHO MaJible MOCIe10BaTEIbHOCTH;
- BIAJICTh MOHATUSIMU: POU3BOAHAS PYHKIIUU B TOUKE, IPOU3BOIHAS (PYHKIIHH;

BBIUUCIIATH MPOU3BOAHBIE 3JIEMEHTAPHBIX QYHKIIMI U UX KOMOMHAIUH;

HCCIe0BaTh PYHKIIMH HA MOHOTOHHOCTH U 9KCTPEMYMBI,

CTPOUTH IpaQUKU ¥ MPUMEHSTH K PELICHHIO 33a4, B TOM YHCJIE C TapaMeTpOM;



BJIAJIETh IOHATHEM KacaTelbHas K rpa@uKy QyHKIIMHM U YMETh IPUMEHSATh €r0 IPU PELICHUH 3a/1a4;

BJIQJICTh MOHATUSMU TIEpBOOOpa3Hast (PyHKIH, ONpeAeTICHHbIM HHTETPa,

npUMeHATh TeopeMy HproToHa—JIeliOHMILa 1 ee clieACTBUS AT pelleHus 3a/1a4
B noBceiHEBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

pelaTh NPUKJIAIHbIE 3a1a4l U3 OUOJIOTUH, (PU3UKU, XUMUH, SKOHOMHUKH U APYI'MX IPEAMETOB, CBA3aHHBIE C UCCIIE0BAHUEM XapaKTEPUCTUK
IIPOLIECCOB;

UHTEPIPETUPOBATH MOJIYYCHHBIE PE3YJIbTATHI
- JlocTrkeHue pe3ynbTaroB pasaena I;
- cBOOOJIHO BJIa/IeTh CTAHAAPTHBHIM alapaToM MaTeMaTHYECKOI0 aHaJIN3a JUIsl BBIYMCIIEHUS IPOU3BOJHBIX (DYHKIIMM OJTHOW NIEPEMEHHOI;
- cBOOOIHO MTPUMEHSATH alllapaT MaTeMaTUYECKOr0 aHaIu3a JUIsl UCCIIeA0BaHUs (PYHKIUI U OCTPOEHUs T'papUKOB, B TOM UUCIIE UCCIEJOBAHUS HA
BBIITYKJIOCTb;
- OIIepUPOBATh NOHATHEM NIEPBOOOPA3HON PYHKIMM JUId peLIeHUs 3a1ay;
- OBJIAZICTh OCHOBHBIMH CBEACHUSMU 00 nHTerpane Hptorona—JleiiOHMIIA 1 €ro MPOCTEHIINX TPUMEHEHHSX;
- OIIEPUPOBATH B CTAHAAPTHBIX CUTYALMSIX TPOU3BOJHBIMU BBICIINX ITOPSIIKOB;
- YMETb IPUMEHSATH IPU PEIICHUH 331a4 CBOMCTBA HENPEPBIBHBIX (PYHKIIMIA;
- YMETb IPUMEHSATH IIPU PELIEHUH 3a1a4 TeopeMbl Beliepirpacca;
- YMETb BBIMOJIHATH NPUOIMKEHHBIE BHIYUCIECHUS (METO/Ibl pEIIEHHS YPABHEHHH, BBIYUCICHHS OIIPEICIICHHOIO UHTETpaa);
- YMETb IPUMEHSATH IPUIIOKEHUE IPOU3BOJIHOM U ONPEJECIIEHHOTO MHTErpaja K pelIeHHIO 3a7a4 €CTECTBO3HAHNS;
- BJIAJIETh MOHATHAMHU BTOPAast MPOM3BOIHAS, BBITYKIIOCTh rpadka GyHKIIMK U YMETh UCCIIEI0BATh (DYHKIIMIO HA BBITYKIOCTh

6) CTaTHCTHKA M TeOPHUsI BEPOSITHOCTEI, JIOTHKA M KOMOMHATOPUKA

OnepupoBaTh OCHOBHBIMHU OIMCATEIBbHBIMU XapaKTEPUCTUKAMU YHCIOBOT0 Habopa, MOHATHEM IeHepallbHasi COBOKYITHOCTh M BEIOOPKOM M3 HEe;
OTNEepUPOBATh MOHATUAMU: YaCTOTa U BEPOSATHOCTH COOBITHUS, CyMMa M MPOU3BEIEHUE BEPOSITHOCTEHN, BBIYUCIISATH BEPOATHOCTH COOBITHI Ha
OCHOBE I10JICYETA YUCIIA UCXOIOB;
BJIa/IETh OCHOBHBIMH MOHATUSAMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH NIPU PELIEHUH 3a]1aY;
UMETb MPEJCTaBIeHNE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIH;
HMMETH NPEJCTaBICHUE O JUCKPETHBIX M HETIPEPBIBHBIX CIIyYalHbIX BEIMUYMHAX U PACIPEACIICHUSIX, O HE3aBUCUMOCTH CIIyYalHbIX BEJIMYNH;
HMMETH NIPEJCTaBICHUE O MATEMATUYECKOM OXXKUIAHUU U JUCIIEPCUU CIIyYalHbIX BEJIWYHH;
HMMETH NPEJCTABICHUE O COBMECTHBIX PACIIPEICIICHUAX CIy4YallHbIX BEJINYHH;
MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTIO METO/1a U3MEPEHHSI BEPOSTHOCTEH;
HMMETH NPEJCTABICHUE O HOPMAIBHOM PACIIPEAEIICHUH U TPUMEpPax HOPMAIBHO PaCIpeIeIEHHbIX CIy4alHbIX BEINYHH;
HMMETH NIPEJCTABICHUE O KOPPEISALUH CIIy4aliHbIX BEJIUYMH.

B HOBCCﬂHeBHOﬁ JKU3HHU U IPpU U3YUYCHUU APYTHUX NPCAMCTOB!
BBIYUCIIATH UKW OLICHUBATL BEPOATHOCTH COOBITHH B peaﬂBHOﬁ KHU3HU,



BBIOMPATh METOIbI MOXOISAIIETO MPEACTABICHHS M 00pabOTKH TaHHBIX
JlocTuxkeHne pe3ynbTaToB paszena l;
MMETh MPEJCTaBICHUE O IEHTPAILHOM Mpe/ieIbHON TeopeME;
UMETh TPEJICTaBICHNE O BEIOOPOYHOM KOX((DUIIMEHTE KOPPEISAILIUU U IMHESHHON perpeccuu;
MMETh MPEJCTaBICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTHUUECKOM TUIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;
MMETh TPEJICTABICHNE O CBS3HU SMIIMPUICCKHUX U TEOPETUUCCKUX PACTIPEICIICHU;
MMETh MPEJCTaBICHNE O KOJUPOBAHUH, IBOUYHON 3aIIUCH, TBOMYHOM JIEPEBE;
BJIAJICTh OCHOBHBIMHU MOHSATUSIMU Teopun rpados (Tpad, BepiinHa, pedpo, CTENeHb BEPIINHBI, MTYTh B Tpad)e) U yMETh MPUMEHSITh UX TPU PEIICHUN
3ajady;
MMETh MPEJCTaBICHUE O JEPEBbSIX U YMETh IPUMEHATD IIPU PEIICHUH 3a]1ay;
BJIQJICTh MTOHITHEM CBS3HOCTh U YMETh IPUMEHSATH KOMIIOHCHTHI CBSI3HOCTH IIPH PEIICHUH 33719,
YMETb OCYIIECTBIIATH MTyTH 10 pedpaM, 00Xobl pedep U BepirH rpada;
HUMETh TIPEJICTABJICHHE 00 MIICPOBOM M TaMUJIIBTOHOBOM ITyTH, UMETh MPEACTABICHUE O TPYAHOCTH 33/1a9¥ HAXOXKJICHUS TaMIJIbTOHOBA TyTH;
-BJIAJICTh MOHATUSMU KOHEUHBIE U CUETHBIE MHOKECTBA U YMETh UX MPUMEHSTH MPHU PEUICHUH 3a/1a4;

YMETh MPUMEHSTH METOJ] MATEMAaTUICCKOW WHYKIIHH;

YMETb MPUMEHSTh NPUHIMN Jupuxiie npu pereHun 3aaad

7) TekcToBbIe 3a/1a4H

Pemats pa3Hble 3314 MOBBIIIEHHOHN TPYIHOCTH;

aHAJIM3MPOBATH YCIIOBUE 33]]a4d, BEIOUPATh ONTUMAILHBIN METOJI PEIICHUS 33]]a4d, PACCMATPHUBAS PA3INIHBIC METOJIBI;

CTPOUTH MOJIEIIb PELICHUS 3a7auu, IPOBOIUTH JOKA3aTeNbHBIE PACCYKICHUS TP PEIICHUN 33]1a4H;

pemiarte 3aaaun, TpeOyroIme nepedopa BapHaHTOB, IMPOBEPKH YCIOBHIA, BEIOOpA ONITHMAIILHOTO PE3yJIbTaTa;

aHAIIM3UPOBATh U UHTEPIPETUPOBATH MOTYUCHHBIE PEIICHHS B KOHTEKCTE YCIOBHS 3a7a4H, BRIOUPATh pPelIeHus], He IPOTHBOpEYaIlne
KOHTEKCTY;

MEePEeBOUTH MPHU PEUICHUH 3a/1a4l HHPOPMAIIHIO U3 OJHOMU (DOPMBI 3aMTUCH B IPYTYIO, UCMONB3Ys TPU HEOOXOAMMOCTH CXEMBI, TAOIUIIBI,
rpaduku, TuarpaMmBbl.
B noBcenHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

peniaTh NPaKTHICCKHUE 33JJa9H U 33J]a4H U3 IPYTHX MPEIMETOB
JlocTuxeHue pe3ynpTaToB pazzena |

8) Hcropusi MaTeMaTHKH

- Umetn MPpEACTABJICHUE O BKIIAJAC BBIAAOIIUXCA MAaTEMATUKOB B PAa3BUTUC HAYKU;
- IOHUMATb pPOJIb MATEMATHUKHU B pa3BUTUU Poccun

JlocTikenne pe3yabTaToB pazzena |

9) MeToabl MATEMATHKH



- Micnonp30BaTh OCHOBHBIE METO/IbI I0KA3aTENIbCTBA, IPOBOIUTH J1I0OKA3aTEIbCTBO U BBIMOIHATH ONPOBEPKEHUE;

- IPUMEHATH OCHOBHBIE METO/Ibl PELLICHUSI MAaTEMaTUUECKUX 3aa4;

- Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE XapaKTEPU30BATh KPACOTY U COBEPILIEHCTBO OKPY’KAIOIIEr0 MUPA U IPOU3BEICHUN
UCKYCCTBA;

- IPUMEHATH IPOCTEHIINE IPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHbIE CUCTEMBI ITPU PELLICHUH MaTEMaTHUECKUX 3a1a4;

- IOJIb30BAThCS MPUKIIAJAHBIMU IPOTPAMMaMH U IPOTPAMMaMH CUMBOJIBHBIX BBIYMCICHUHN JIJIsI UCCIIEAOBAHUS MAaTEMAaTUYECKUX O0bEKTOB;
-IPUMEHATh MaTeMaTUYECKHE 3HaHUS K UCCIIEJOBAHUIO OKPY’KAIOIIEro Mupa (Mo1eIupoBaHue (pU3MUECKUX IPOLECCOB, 3aJaul SKOHOMHUKH).

OcHoBHas 3ajgadya - obOecrcucHue IMPOYHOI'0 W CO3HATCIILHOI'O OBJAACHUA Y4YalIUMHCA CHCTEMOM MAaTEeMaTHYCCKMX 3HAHHUM U YMGHHfI,
AOCTATOYHBIX I U3YUYCHUS CJIOXKHBIX JUCHUIIIIMH U ITPOJOJIZKCHHUC O6paSOBaHI/I5{.

[Iporpamma cocTaBiieHa Ha TNPHUHIMIE CHUCTEMHOTO MOJIXOAAa K HM3YyYCHHMIO MaTeMaTuku. B mpoduiabHOM Kypce copepikaHue oOpa3oBaHUS,
[IPEACTABICHHOE B OCHOBHOM IIIKOJIE, PA3BUBAECTCS B CICAYIOIIMUX HAIIPABICHUAX:

* CHCTeMAaTH3alusl CBEACHUI O yuciax; GopMupoBaHue MPEICTABICHUN O PACIIUPEHUH YHCIOBBIX MHOXKECTB OT HATYPaJIbHBIX IO KOMIUIEKCHBIX
KaK croco0e MOCTPOSHHsT HOBOTO MAaTeMaTHUYECKOTO ammapaTa IS pemieHHs 3a/lad OKPYKAIoUIer0 MHUpa W BHYTPEHHHUX 33Jad MaTeMaTHKH;
COBEPIICHCTBOBAHNE TEXHUKH BHIYHCIICHUM;
* pa3BUTHE U COBEPIICHCTBOBAHNE TEXHUKH aJreOpandecKux Mpeodpa3oBaHuil, pelieHus ypaBHEHUH, HEPABEHCTB, CUCTEM;
* cHUCTeMaTH3alusl M paclldpeHHre CBEJIeHHH O (YHKIMSIX, COBEPIICHCTBOBAHUE TpaUUeCKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMU HICSIMH U
METOJJaMH MaTeMaTUYECKOro aHajan3a B 00beMe, MO3BOJISIONIEM UCCIIEeI0BaTh 3JIEMEHTapHble (QYHKIMU U peliaTh MpocTenIme
* pa3BUTHE MIPEACTABICHUIN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY’KAIOILIEM MUPE;
¢ COBCPIICHCTBOBAHHUEC MATEMATHUYCCKOI'0 pa3BUTHA 10 YPOBH:, ITO3BOJIAIOIICTO CBO6OI[HO IMPHUMCHATH U3YYCHHBIC q)aKTI)I U MCTOABI TP PCIICHUN
3a/1a4 U3 pa3JInYHbIX Pa3JeioB Kypca, a TAaKKe UCIIOIb30BaTh X B HECTAHAAPTHBIX CUTYaLIUSIX;
* ¢hopMHUpOBaHUE CITOCOOHOCTH CTPOUTDH U UCCIIEAOBATH MPOCTEHIITNE MAaTEMAaTHIECKHE MOJIENH MPU PEIICHUH MPUKIIAIHBIX 3a/1a4, 33a/1a4 U3
CMEXHBIX TUCIUILINH, YIITyOJIeHre 3HaHUI 00 0COOEHHOCTAX MPUMEHEHHUS MAaTeMaTHYECKUX METO/IOB K UCCIIEIOBAHUIO MPOIIECCOB U SBIIECHUN B
IpUpPOJIE U OOIIECTBE.
MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe
Cornacao @enepanbHOMY 6a3UCHOMY Y4eOHOMY TUTaHY JUTsl 00pa3oBaTeIbHBIX yupexaeHui Poccuiickoit Denepanmu st 00s13aTEIHHOTO
M3y4YeHHs] MaTeMAaTUKU Ha JTare OCHOBHOIO 0011ero oopazoBanus oTBOAUTCs He MeHee 420 u u3 pacueTa 6 4 B HEAEIO (IPH 3TOM IpeaAMET
MaTeMaTuKa JeUTCSA Ha anreOpy U TeOMETPHUIO TI0 CIeAyoIme cxeme: 1 BapuaHT anreOpa 4 daca, a reoMeTpus 2 Jaca, 2 BapuaHT — anreopa 5
4JacoB, a reoMeTpus 3 yaca, 3 BapuaHT: anredpa 6 4acoB, a reometpus 2 4aca). [Ipu »ToM yueOHOE BpeMsi MOXKET OBITh YBEIUUYEHO 0 12 ypoKOB B
HEZIeJII0 3a CYET LIKOJIBHOTO KOMIIOHEHTA C YYeTOM 3JIEKTUBHBIX MpenMeToB. [laHHasi mporpaMMa paccunTaHa Ha 4 yaca anreOpsl, T.e. | BapuaHr.



Copepxanue o0yyeHUSI MaTeMaTHKE OTOOPaHO M CTPYKTYpPHUPOBAHO HAa OCHOBE KOMIIETEHTHOCTHOrO moaxonaa. B coorserctBuu ¢ 3tuMm B 5-11
Kaccax (opMUPYIOTCS U Pa3BUBAIOTCSA IEHHOCTHO-CMBICIIOBAsA, OOIEKYJIbTypHast, yueOHO-TT03HABATEIbHAS, KOMMYHUKATUBHAS KOMIIETCHIINH.

OO0urey4yeOHbIe yMEHNSI, HABBIKH U CIIOCOOBI J1eSITeJIbHOCTH

B xoze nzyuenust MaTeMaTuky B IPOQHILHOM Kypce CTaplIel MIKOJIbI yJYaruecs MpoA0JDKaIOT OBIaIeHIE pa3HOOOpa3HBIMH CIIOCOOaMuU
JesITeNbHOCTH, IPUOOPETAIOT U COBEPILEHCTBYIOT OIIBIT:

MIPOBEICHUS JTOKA3aTEIbHBIX PACCYXKACHUH, JOTMYECKOr0 OOOCHOBAHUS BBIBOJIOB, MCIOJNB30BAHMUS PA3IUYHBIX S3BIKOB MATEMAaTUKH IS
WUTIOCTPALMK, UHTEPIIPETALMH, apTYMEHTALMU U J0Ka3aTeIbCTBA;

pelIeHns IMIMPOKOro Kiacca 3aJad M3 pa3iIudHbIX pa3leloB Kypca, IOMCKOBOM M TBOPUYECKOM MACATEIBHOCTH IPU DPELICHUU 3a]ad
MOBBILIEHHON CII0KHOCTU M HETUIIOBBIX 3a7au;

IUIAHUPOBAHUS U OCYLIECTBIICHUS AJITOPUTMUYECKOW IESTEIBHOCTH: BBIIOJHEHUS M CAMOCTOSITEIBHOIO COCTAaBJICHUS AITOPUTMUYECKUX
MPEINUCaHui U WHCTPYKIMIA Ha MaTEMaTHYECKOM MaTepuale; UCIOJIb30BAaHM U CAMOCTOSATEIBHOTO COCTaBlIeHHU (hOpMyT Ha OCHOBE 0000IICHNUS
YAaCTHBIX CIy4acB U PE3yJIbTaTOB SKCIIEPUMEHTA; BBIIIOJIHEHHS PACUETOB IIPAKTUYECKOTO XapaKTepa;

IIOCTPOEHUS U UCCIEAOBAHNUSA MAaTEMaTUUYECKUX MOJENEH Ul ONMCAaHUS U pelleHUs MPUKIAAHbIX 337ad, 3aJa4 U3 CMEXKHBIX JAUCLUIUIMH U
peanbHOM KU3HU; IPOBEPKU U OLIEHKH Pe3y/IbTaTOB CBOEH pabOThl, COOTHECEHUS UX C MOCTaBJIEHHON 3a7aueil, C TMYHBIM KU3HEHHBIM OIIBITOM;

CaMOCTOSITENILHOW paboThl € MCTOYHUKAMU WHPOpMANWW, aHain3a, OO0OOMEHMS ¥ CHUCTEMaTH3allud MOJYyYeHHOH WH(opManuy,
WHTETPUPOBAHUS €€ B JINYHBIN OIIBIT.

3. Conep:xanue y4e0HOI0 npeaMeTa.

10 KJIACC (136 4.)

I'nasa 1. [leiicTBUTeJIbHBIE YHCIIA.

§1. HatypanbHble U LieTbIe YnCa.

Henumocts nenbix uncen. Jlenenue ¢ octatkom. CpaBaenus. [Ipuznaku genmumoctu. [Ipocteie u cocraBabie unucia. HOJl. HOK. Ocuosnasn
meopema aneebpvl Penienne 3a1a4 ¢ 11e104YUCICHHBIMU HEM3BECTHBIMU.

§2. PanmonanbHbIe YKCIA.

Ilepesoo beckoneunoli nepuodudeckoll 0ecimuyHol 0poou 8 0ObIKHOBEHHYIO

§3. UppanuoHnanbHble YUCa.

[TonsiTHE MPPAIIMOHATIEHOTO YK CIIa

§4. MHO)eCTBO AEHCTBUTEIBHBIX YUCEI

HeiictBurenpubie yucna. YwucnoBass mnpsmas. YuciioBble HEpaBeHCTBA W HMX CBoMcTBa. YUuMCIOBbIE NPOMEKYTKUH. AKCHOMATHKA
JIeHCTBUTENBHBIX uncen. Jloka3zaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apuPMETUUECKOM U CPETHEM T€OMETPUUYECKOM JIBYX YHCEIL.

§5. Monayinb NelCTBUTEIBHOTO YUCIa.



Kontponbnas padota Nel.

§6. Memoo mamemamuueckou UHOYKYUU.

I'naBa 2. YncsioBbie PyHKIMH.

§7. OnpeneneHue YUCIOBON PYHKIIMH U CIIOCOOBI €€ 3a/1aHusl.

Oynkuuu. O6aacTh OnpeeneHust 1 MHOXKECTBO 3HaueHui. I'paduk ¢pynkuuu. Ilocrpoenue rpadukoB GyHKIMMA, 3a1aHHBIX PA3IUYHBIMU
CIIOCO0aMHU.

§17. Ioctpoenue rpaduka pyukuuu y = m-f(x).

§18. IToctpoenue rpaduka ¢pynkuun Yy = f(k-x).

[TpeoOpa3oBanue rpaduKoB: MapayuIeNbHBIN MEPEHOC, CUMMETPHsSI OTHOCHUTENIBHO OCe KOOPAMHAT, CHMMETPHUS OTHOCHUTEIFHO Hayaja
KOOP/AMHAT, CHMMETPHsI OTHOCUTENBHO NPSAMOH Y = X. Pacmsoicenue u cocamue 600ab oceli koopounam. Iloctpoenne rpaukoB ¢ MOAYIJIEM.

§8. CoiicTBa (QyHKIHH.

CpoiicTBa (yHKUUH: MOHOTOHHOCTb, YETHOCTh U HEYETHOCTb, GbINYKIOCMb, OTPAHWYEHHOCTh, HENPEPBIBHOCTh. [ 'paduueckas
uHTepnperanus. [[pumeps! HyHKIIMOHAIBHBIX 3aBHCUMOCTEH B peabHBIX MPOIECCaX U SBICHUSX.

§9. Ilepnoguueckre GyHKINH.

[Tepuonu4HOCTh (HYHKIMH.

§10. OGpatHas GhyHKIHS.

Cnoxnas ¢yakius (komnosunusa ¢yHkiuil). B3aumuo oOpatable ¢yHkiuu. OO0nacTe omnpenencHuss U 00IacTh 3HAUYEHUH OOpaTHOM
¢bynkuuu. I'paduk obparHoii pynkumuu. Haxoxaenue GyHKum, 00paTHON JaHHOM.

KonTponbnast pabota No2.

I'naBa 3. Tpuronomerpuyeckue pyHKUMH.

§11. Yucnosast OKpyKHOCTb.

§12. YucnoBas OKpyKHOCTb Ha KOOPJAMHATHOM MIOCKOCTH.

§13. Cunyc n kocunyc. TaHreHc ¥ KOTaHT€HC.

CuHyc, KOCUHYC, TAaHT€HC, KOTAHT€HC MPOU3BOJIBHOTO yriia. Paanannas mepa yria.

§14. Tpuronomerpuyeckre QyHKIIMHU YUCIOBOTO apryMEHTa.

CuHyc, KOCUHYC, TAaHT€HC, KOTaHIeHC yncia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

§15. Tpuronomerpuueckue GyHKIMH YTIOBOTO apryMeHTa.

§16. @yHKIMHU Y = SIN X, Y = COS X, UX CBOWCTBA U rpadMKH, IEPHOAUIHOCTH, OCHOBHOM MEPUO/I.

KonrtponbHas pabota Ne3.

§19. I'padpuk rapMoHHUECKOTO KOJIEOAHNUS.

§20. ®ynkuuu Y = tg X, y = ctg X, ux cBoiicTBa U TpadUKH.

§21. ObpaTHbIE TPUTOHOMETPUYECKUE PYHKIIMH, UX CBOMCTBA U IpaUKH.

I'naBa 4. IIpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIPAKEHHUIA.

§24. CuHyC 1 KOCUHYC CYMMBI 1 Pa3HOCTH apryMEHTOB.

§25. Taneenc cymmol u paznocmu apeymenmos.



§26. ®opMysbl TPUBEICHUS.

§27. ®opmyisl ABOMHOrO aprymenTa. ®opmyibl HOHUKEHUS CTETIEHU.

CuHyC U KOCHUHYC JABOWHOTO yria. @opmynvl NONOBUHHO20 Yaid. Bwipasicenue mpuconomempuyeckux @QYHKYulli yepe3 MAaH2eHC
NOJI0BUHHO20 ap2yMeHmdA.

§28. [IpeobpazoBaHre CyMMBbI TPUTOHOMETPHYECCKUX (PYHKITUI B IPOU3BEICHHUE.

§29. IIpeobpazoBanue MPOU3BEACHUS TPUTOHOMETPHUECKUX (DYyHKIMIA B cymmy. [IpeoGpazoBanie TPUTOHOMETPHUYECKUX BBIPAKEHHH.

§30. IIpeoOpazoBanue BeipaskeHus A-Sin X + B-cos X k Buay C-sin (X + t)

§31. Ilpocteiimme TPUTOHOMETPUUCCKHUE YpPABHEHUS, OMOOp KOpHel 6 MPUcOHOMempud4eckux ypaeHenusx .Memoowvl peuwierus
MPUSOHOMEMPULECKUX YPABGHEHUIL: MeMOO 3AMeHbl, 0OHOPOOHbLE, MEMOO BCNOMO2AMENbHO20 Veld.

Kontponbhas pabota Ne4.

I'maa S. Tpuronomerpuyeckue ypaBHeHHs.

§22. Memoowbl pewienus mpuecoHOMempuiecKux ypasHeHuil. npeobpaszoeanue cymmsvl 8 npouszsedeHue u oopamHo, memoo paseHcmed
OOHOUMEHHBIX (DYHKYUL, MEMOO NOHUICEHUsL CTEeNneHU.

Hecmanoapmmuvie memoovl pewienus mpueoHoMempuyeckux ypasHeHui.

IIpocmeiiwue mpuconomempuueckue nepasencmea. Memoowi pewieHus mpueoHOMempudecKux HepageHcma.

KoHnTtposbHas padota NoS.

I'nasa 6. [IpousBoaHas.

§37. Hucnosble Mocie0BaTeIbHOCTH

§38. [Ipeaen ynucaoBOM MOCIEIOBATETLHOCTH.

[TonsTe o mnpeaene mnocienoBareabHOCTU. CyIIeCTBOBaHUE TMpefesia MOHOTOHHOW OrpaHMYEHHON MociefoBareiabHoCTH. JlnnHa
OKpPY>KHOCTH U IUIONIAJIb KpyTa Kak IpeJenbl mocieaoBareabHocTell. beckoneuHo yObIBaromias reoMeTpuyecKas Iporpeccus u ee cymma. Ieopemul
0 npedenax nociedosamenvuocmeli. Ilepexoo k npedenam 8 HepaBeHCMBAX.

§39. [Ipenen pyukiuu.

Ilpeden @gynxkyuu Ha OeckoHeuHOCMb, NPABUILA GbIYUCIEHUS NpedeNos Ha OeckoHeunHocmw. I opusonmanvhvle acumnmomol. Ilpeden
@dyHKyuu 8 mouxe, npasuna evlYUCIEeHUs npedena QYHKyuu 6 mouxe. Bepmuxanvnvie u naxionuvie acumnmomsyl. [IoHATHE O HENPEPHIBHOCTU
¢ynkuuu. OCHOBHbBIE TEOPEMBI O HETIPEPBIBHBIX (DYHKIIHAX.

§40. Onpenenenue MpoOU3BOIHOM.

[TonsTHe 0 npon3BoAHON QyHKIMH, GU3NIECKUNA U TEOMETPUUYECKUN CMBICI IPOU3BOTHOM.

§41. Beruucnenue npou3BOIHbBIX.

[Tpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS U YaCTHOTO. [IpONU3BOIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITUI.

§42. NuddepennmpoBanue cinoxxnor pynkunn. uddepennrpoBanne o0paTHoOl (HyHKIIUH.

IIpou3soonvie crodcHol U 06pamHoOl YyHKYUU.

§43. YpaBHeHue kacaTelbHON K rpaduKy QyHKIUH.

KonrpomnbHas padota Ne6.

§44. IlpumeHeHne NpON3BOAHOMN ISl UCCIIEAOBAHUS (DYHKLIUH.



[IpuMmeHeHre npor3BOIHBIX MPH PEIICHUN YPAaBHEHUM U HEPABEHCTB.

§45. Iloctpoenue rpahukoB GyHKIUH.

[IpumeHeHue MPOU3BOIHOM K UCCIIEIOBAHUIO QYHKIIUNA U TOCTPOEHUIO IPauKOB.

Bropas npousBoHas u ee (GU3NUECKHIA CMBICIL.

§46. [IpuMeHeHre MPOU3BOTHOM I OTBICKAHUSI HAUOOJIBIINX M HAMMEHBIITNX 3HAYCHUH BEJTMYHH.

Hcnonp30BaHrue TPOU3BOAHBIX IMPU PEIICHUH TEKCTOBBIX, (U3MYECKUX M TEOMETPUYECCKUX 3a/lad, HAXOXKICHHUH HaWOONBIINX U
HAaWMMEHbIINX 3HaYeHuM. [IpuMepbl HCHOJIB30BaHUS TPOU3BOJHOM IS HAXOXKICHHS PEIICHUS B MPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMMYCCKUX, 3a7a4ax.

Kontposbnas padora No7.

HNTorosoe moBropenue.

KonTponbhas padota Ne§.

TemaTnueckui 1iaH.

No ConepxxaHue TeMbI Oobiee OcHoBHAas LIETb
KOJI-BO
4acoB
1. | JeiicTBUTENbHBIE YHCIIA 16 [ToBTOPUTH, YIITYOUTh M PACIIUPUTH NPEACTABICHUS YIATUXCS O ICHCTBUTEIBHBIX YHCITAX.
2. UncnoBsie dyHKIMM 11 O0600ImHUTh U CHCTEMAaTU3UPOBATh UMEIOIINECS Y YUAINXCS CBEACHHS O YHCIOBBIX
YHIH (GyYHKIUAX, YIIIYOUTh M paclIupUTh (PYHKIIMOHAJIBHBIE IPEACTABICHUS YUallluXCsl.

3. | TpuroHomeTrpuyeckue 28 N3yunTh CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKIIMH.

byHKIUN
4, T —— 13 CdopmupoBaTh y yyaluxcsi yMEHUE petaTh NpoCcTEeNIIe TPUTOHOMETPUUECKUE YPaBHEHUS

ypaBHCHU U HAy4YUTb 06yqafoufnxc;1 HEKOTOPBIM ITPUEMAM PELICHNS TPUTOHOMETPUUECKUX YPABHEHUM

U CCTEM YpaBHEHUH.

5. | IIpeobpazoBanue 24

TPHIOHOMETPHYCCKHX CdopmupoBaTh 3HaHUS U YMEHHUS, CBSI3aHHBIE C IPUMEHEHUEM H3ydeHHEIX bopmyn

. TPUTOHOMETPUHU K IPe0OPa30BaHUIO TPUTOHOMETPHUECKUX BBIPAXKEHUH.

BbIpR)KEHU I
6. 31 O3HaKOMUTH y4alluXxcsi ¢ MeTo1aMu Au(depeHIInaIbHOTO HCYUCIEHUS, HAYYUTh

ITponsBogHas UCIOJIb30BATh MPUOOPETECHHBIE 3HAHUS M YMEHHUS B IPOCTEHIINX CITydasix , B IPAaKTUYECKON

JeSITeIbHOCTH U TOBCETHEBHOM JKHU3HH.
7. TosTopeHe 13 IToBTOPUTH MPOWICHHBIN MaTepral U CUCTEMATH3UPOBATh 3HAHUS, YMEHUS U HAaBBIKH.
) [ToAroTOBUTHCS K HTOTOBOM KOHTPOJIBHOM paboTe.




