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IMosicHuTeILHAS 3aMHCKA
Pabouyas mporpamMma o MaTeMaTHKe pa3paboTaHa Ha OCHOBE!

—DenepanbHoro 3akoHa o1 29.12.2012 N 273-®3 "O06 obpazoBanuu B Poccuiickoii deneparun';

— ®enepasbHOTO rOCYAapPCTBEHHOTO CTaHapTa CPETHEro 00IIero 00pa3oBaHus, yTBEPKICHHOTO MprkazoM MuHoOpHayku Poccun ot 17 mast 2012 roma Ne 413;

— Ilpukaza MunucrepcTBa oOpazoBanus U Hayku PO ot 29 nronst 2017 1. Ne 613 «O BHeceHMHM M3MEHEHUH B (eaepaibHbIi TOCyIapCTBEHHBIH 00pa30oBaTesIbHbII CTaHAapT CPEJHEro O0IIero
o0OpazoBaHusl, yTBEpKIACHHBIH pukazoM MuHucTepcTBa 00pazoBanust u Hayku Poccuiickoit @enepaunu ot 17 mast 2012 1. No 413»;

—IlocTanoBnenus ['MaBHOTO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit @enepaunn ot 29 nexabps 2010 r. N189 "O06 yrepxknenun CanlluH 2.4.2.2821-10 "CanurapHo-
SMUACMHUOJIOTHIECKHE TPEOOBAHMS K YCIOBUAM M OPTaHH3AIIUH 00yUeHHUsS B 001e00pa3oBaTeIbHBIX YUPEKICHUAX" ;

— TpeboBanuii k pe3yabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTEN-HON MPOTPaMMBI OCHOBHOTO 00mIero odpa3zoBaHus MyHHIHITaJHHOTO aBTOHOMHOTO 00IIe00pa30BaTENbHOTO YIPESKICHUS
«Cpennsis obmeoOpazoBaTenbHas mKoaa Ne5 «llIkoma-TIeHTp COBPEMEHHBIX HHAYCTPHAIBHBIX TEXHOIOTHI.

Monyis «AJiredpa ¥ Havajda MaTeMaTHYeCKOro aHajam3a» paspaborad ¢ y4étoMm [IprMepHOM MporpaMMBbl CPEXHEro oOmero oOpa3oBaHMs MO0 MATEMAaTHKE W aBTOPCKON MPOTPaMMBL:
MaremaTtuka: padbouue nmporpammsl: 5-11 kiaceel/ A.I'. Mep3isik, B.B. Tlononckuii, M.C. fkup, E.B. Bynko. — 2-¢ u3n. nepepad. — M.: Benrtana-I'pad, 2017. — 164 c.

W3menenuss B conepkaHue y4eOHOro Mmarepuaja He BHeCEHBL. [IporpaMma KOHKPETH3HMPYET coJliep)KaHHe IPEAMETHBIX TeM O00pa3oBaTeJbHOrO CTaHAapra: anredpa;
(G YHKIUU; TPUTOHOMETPHS, Hayalla MATeMaTHIeCKOTO aHAIN3a; YPABHCHUS U HEPABEHCTBA; 3JIEMCHTH KOMOMHATOPHKH, CTATUCTHKY U TCOPUHU BEPOSTHOCTCH.

B ocHOBy mporpaMmsbl IosioXeHa KOHLETIHS, IpexycMarpuBaiomas (GopMupoBaHue (yHKIIMOHAIBHBIX 3HAHWH W YMEHHH, KOTOpbIe 00ECHEYMBAIOT IeIeco00pa3Hoe NMPUMEHEHHE
3HaHMH 1o anredpe 1 HavanaMm aHanusa. [IporpaMMa peanusyercst ¢ HCIONb30BaHUEM CIIEAYIONIET0 YIeOHO-METOINYECKOT0 KOMITIEKTA!

10 kaace
1) MaremaTtuka. Anrebpa W Hayajla MaTeMaTHYECKOro aHaiau3a. ba3zoBeii ypoBeHb: 10 kmacc: yueOuuk / A.I.Mep3msk, J.A. Homuposckuii, B.B. Ilomonckwuii; mox pen. B.E.

IMogoneckoro. — 5-e uzn., crepeorurn. — M.: Benrtana-I'pad, 2020. — 368 c.: wi. — (Poccuiickuii yueOHHUK).

2) Marematuka: ajareOpa U Havaga MaTEMaTHYECKOTO aHAM3a, TeoMeTpHs. AireOpa W Havaia MaTeMaTHYeCKOro aHamu3a. ba3oBelid ypoBenb: 10 kmacc: Merogudeckoe mocobue / E. B.
byuko, A. I'. Mepausk, B. b. [Tononckuii, M. C. Slkup. — M. :Benrana-I'pad, 2020. — 113 c. : un. — (Poccuiickuii yueOHHK).

3) MaremaTuka : anreOpa U Hayaua MaTeMaTHYECKOTO aHaJKu3a, FeOMETpHs. AlreOpa U Hayala MaTeMaTH4ecKoro aHanu3a. ba3oselit ypoBens : 10 kiacc : TuIakTHYECKHE MaTepHabl /
A.T. Mep3nsxk, B. b. [onouckuii, E.M. Pabunosuda, M.C. Skup. — M. :Berrana-I'pad, 2020 — 174 c. : mn. — (Poccuiickuii yueOHHUK).

11 kaace

1) MaremaTnka. AnreOpa W Hayaja MaTEMATHYECKOro aHaiuu3a. ba3oBeiil ypoBeHb: 11 kiacc: yueOnux / A.I''Mepsnsk, I.A. Homuposckwuii, B.B. Iononckuii, M.C. Sxup; mox pen.
B.E. ITogonsckoro. — 3-¢ u3a., crepeorun. — M.: Berrana-I'pad, 2020. — 288 c.: wi. — (Poccuiickuii yueOHHUK).

2) Marematurka : anrebpa U Hadaaa MaTeMaTHYECKOTO aHAIN3a, reoMeTpust. Anrebpa U Hayaia MaTeMaTHYeCcKoro aHann3a. basossrit yposens : 11 kimacce : meToanueckoe mocodwue / E. B.
Bytiko, A. I'. Mep3ansk, B. b. [Tononckuii, M. C. SIxkup. — M. :Benrana-I'pad, 2020. —74 c. : uin. — (Poccutickuii yueOHUK).

3) Maremaruka : aarebpa U Hayajga MaTEMATHYECKOTO aHaIM3a, TeoMeTpHs. AnreOpa M Hayajla MaTeMaTHYeCKOro aHaiu3a. ba3oBblii ypoBeHb @ 11 Kiaacc : AMJaKTHYECKHE MaTepUaIbl /
A.T. Mep3ansx, B. b. [Tononckuit, E.M. Pabunosnu, M.C. fIxkup. — M. :Benrana-I'pad, 2020 — 110 c. : mi. — (Poccuiickuii yueOHUK).



ILianupyemble pe3yJbTaThl OCBOEHHSI y4eGHOT 0 MpeaMeTa

10kaace

JIN4HOCTHBIE pe3yJbTarhbl:

BOCIIUTAHHE POCCHUCKON Ipa)kJaHCKOW MJICHTUYHOCTH: MaTPUOTH3Ma;IOTOBHOCTH K CIy)keHHI0 OTed4ecTBYy, €ro 3aliuTe; OCO3HAHUS POCCHUHCKON MJCHTHYHOCTH B MOJHMKYJIBTYPHOM
COLIMyMeE; UyBCTBA MPUYACTHOCTH K UCTOPHKO-KYJIbTYPHOW OOIIIHOCTH POCCHHCKOT0 HapoJa u cyasde Poceuuy;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHs HAayKd, 3HAYMMOCTH HAyKH, FOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY, BJaJEHHUE IOCTOBEPHOI
nHpopmanueii o IepeJoBbIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOI U OTEYECTBEHHOIN HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 yCTPOWCTBE MHpa M 00IIECTBA;

TOTOBHOCTB M CIIOCOOHOCTB K CAMOPa3BUTHIO, CAMOOOPA30BAHHIO ¥ CAMOBOCIIUTAHHIO B COOTBETCTBHH C OOIICUEIIOBEUYSCKUMH IECHHOCTAMHE M UlealaMH I'PaXKIaHCKOTO OOLIeCTBa,;

TOTOBHOCTB U CIIOCOOHOCTH K O0pa30BaHMIO, B TOM YHCIJIC CaMOOOPa30BaHMIO, Ha MPOTSDKEHUH BCEH KHM3HH; CO3HATEIILbHOE OTHOIICHHE K HENPEPHIBHOMY 00pa30BaHHIO KaK yCIOBHIO
ycrenrHoi npodeccHoHaIbHON 1 00IIeCTBEHHOH e TeTbHOCTH;

OpHeHTaIys 00yJaloIUXCs Hapeaan3alyio MO3UTUBHBIX JKU3HEHHBIX NEPCIICKTHB, HHUIUATHBHOCTE, KPEaTUBHOCTD, TOTOBHOCTE U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEIEIICHUIO,
CIIOCOOHOCTH CTABHUTh LIETIM M CTPOHTH )KU3HCHHBIC ILIAHEL;
TOTOBHOCTB K JOTOBOPHOMY PETyJIMPOBaHHIO OTHOLICHHI B TPYIIIE MM COLHAIBHOI OpraHu3alui; TOTOBHOCTE O0YYAIONINXCS K KOHCTPYKTHBHOMY YYaCTHIO B IPHHATHH PELICHHH,
3aTparvBaroux UX MmpaBa U UHTEPECHI, B TOM YHUCJIC B PA3JIMYHBIX (bopMax O6HleCTBeHHOﬁ caMOOpranmu3anun, CaMoynpaBJICHUA, O6I_HCCTBCHHO 3HAYMMOM JCATCIBHOCTH,

OCO3HaHHBIH BBIOOP OyyIIei Mpogeccur Kak MmyTh U CII0CO0 pean3ainuy COOCTBEHHBIX KM3HEHHBIX MJIaHOB;

TOTOBHOCTb O6y‘-laIOHII/IXCSI K prI[OBOI‘/II l'[pO(beCCI/IOHaJ'II)HOI‘/II JACATCIIBHOCTH KaK K BO3MOKHOCTU y4aCTHs B PCHICHUU JINYHBIX, O6HleCTBeHHI)IX, roCcy1apCTBCHHbBIX, O6U_[eHaIII/IOHaJ'ILHI)IX
pobiem;

HPaBCTBEHHOE CO3HAHWE M TIOBEJICHHE HAa OCHOBE YCBOCHHS OOIEUYESIOBEYECKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TOBEJCHUS B MOJUKYJIBTYPHOM MHUpE, TOTOBHOCTH M
CHOC06HOCTI/I BCCTHU JUAJIOT C APYTUMHU JIIOABMU, JOCTUTATh B HCM B3aMMOIIOHUMAaHUA, HAXOAUTh O6IJ_[I/Ie SN U COTPYAHUYATh IJIA UX JOCTHIKCHUS,

pa3BUTHE KOMIICTCHLUII COTPYIHHYECTBA CO CBEPCTHHKAMH, ACTBMH MJIAILIEr0 BO3PACTa, B3POCIBIMH B 00pa30BaTENbHOM, OOIICCTBEHHO IMOJE3HOM, y4eOHO-HCCIeI0BATEIbCKOM,
NPOSKTHOM U OPYTHX BUAAX ACATEIHLHOCTH.

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOH M MHCHbMEHHON pedy, MOHUMATh CMBICI IIOCTABICHHON 3a/1aul, BBICTPaUBaTh apryMEHTALUIO, IPUBOIUTE IPHUMEPHI U
KOHTPIIPHMEPBI;
NpelCTaBlICHIE 0 MATEMAaTHIECKOI HayKe Kak cdepe YeT0BeYeCKOM AeATeNbHOCTH, 00 dTanax e€ pa3BUTHsl, O e€ 3HAUMMOCTH JUTS Pa3BUTHS IUBUIIU3ALIHH;
KPEaTUBHOCTH MBINIJICHUA, MHUIIUATHUBA, HAXOJYUBOCTb, AKTUBHOCTDH IMTPU PCUHICHUN MATEMAaTUICCKUX 3aJiav;
KPUTUYHOCTDH MBIIIIJICHUA, YMEHHUE paCllO3HABATD JIOTUYCCKUC HEKOPPEKTHLIC BbICKA3bIBaAHUA, OTIMYATh THUIIOTE3Y OT (baKTa;
yMEHHE KOHTPOJINPOBATh MPOIIECC U pe3yabTaT yueOHOW MaTeMaTHIECKON JAesITENbHOCTH;
CHoCcOOHOCTh K SMOLIMOHATBHOMY BOCIIPUATHIO MAaTEMATHIECKUX OOBEKTOB, 33a7a4, PEIICHUH, PacCyX ACHHI.

METal'[pellMeT]-lble pe3yJabTarThbl:

Pezynamuenvie YY/I:

CIOCOOHOCTH CaMOCTOSITEIbHO OOHAapYyXHMBaTh M (JOPMYJIMPOBATH YUEOHYIO MPOOJIEMY; ONpEAENATh 1IeIb YUeOHOH AEATEeNbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHH, 110 KOTOPHIM
MOJKHO OIPEIeNUTh, YTO IeJh JOCTHTHYTa;CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 33/Ja4d B 0Opa30BATEIBLHOM JEATEIFHOCTH W JKU3HEHHBIX CHUTYaIlUSAX; pPa3BHBAaTh MOTHBHI U
HMHTEPECHI CBOEH NI03HABATENILHOM €ATEIbHOCTH;
OIIEHUBATh BO3MOJXKHBIE MTOCTEICTBHS TOCTI)KEHHUS TIOCTABIICHHOM IIETN B AEATEIBHOCTH, COOCTBEHHOM JKM3HU U )KM3HH OKPY’KAIOIIMX JIIOJIEH, OCHOBBIBAsICh HA COOOPaKEHUSIX ITHKH
1 MODAJIH;

CcOCOOHOCTh CaMOCTOSITETIPHO IUIAHHPOBATH ANbTEPHATHBHBIC ITYyTH JOCTIDKEHHS IleNied, OCO3HAHHO BHIOMpaTh Hamboiee 3(QEKTHBHBIE CIIOCOOBI peIIeHUs] Y4eOHBIX H
MTO3HABATEJIFHBIX 3a/1aY;

OLICHHMBATh PECYPCHI, B TOM UHCJIE BPEMs U Ipyrue HeMaTepHanbHble pecypchbl, HE0OX0IMMBbIE IS JOCTH KEHHS TIOCTABIICHHOM eIy



*  OpraHu30BBIBaTH YP(PEKTUBHBIN IOMCK PECYPCOB, HEOOXOANMBIX JUIA JOCTIKEHHMS TIOCTABICHHON IIETIH;

*  COIOCTaBIATH HONYYCHHBIN PE3yIbTaT ACATEIBHOCTH C IIOCTaBICHHON 3apaHee LEeNbI0;

*  YMEHHE COOTHOCHUTH CBOM ACHCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaMH, ONIPEIEISITh CIIOCOOBI ACHCTBHUI B paMKax MPEAIOKEHHBIX YCIOBHH 1 TpeO OBaHNUI;

*  YMEHHE OCYLIECTBIISITH KOHTPOJIb 110 00pasily ¥ BHOCHTh HEOOXOIMMbIE KOPPEKTHBEI B COOTBETCTBHHU C U3MEHSIOIIEHCS CUTYalHel;

¢ crnocoOHOCTB aJIeKBaTHO OLIEHWBATh IPaBUIIBHOCTH WM OIIMOOYHOCTh BBHIIOJIHEHHUS YIeOHOH 3a/1auu, €€ 00bEKTUBHYIO TPYTHOCTh 1 COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;
*  YMEHHE ONpEEIATh IIOHATHS, CO3/[aBaTh 0000IIEHNS, yCTaHABINBATh aHAIOTHH, KJIACCU(HIIUPOBATh, CAMOCTOSTEIIHLHO BEIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIaCCU(DUKALIIH;
*  yMCHHE YCTAaHaBJIHMBATh MPUYUHHO-CIEACTBECHHBIC CBS3U; CTPOUTH JIOTHYECKUE PACCYKICHHUS, YMO3aKIIIOUEeHHS (MHAYKTHBHbIE, AeIYKTHBHBIC U 110 aHAJIOTHH) U BBHIBOABI;

*  YMCHHS CO31aBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOJIEIH U CXEMBI JUIS PElIeHHs y4eOHbBIX U IO3HABATENILHBIX 3a/1a4.

Iloznasamenvuvie YY/I:

*  (QopmupoBaHue yueOHOW U 0OIIETIONIHF30BATEIHLCKON KOMIIETEHTHOCTH B 00JIaCTH HCITOIF30BaHUS HHPOPMAMOHHO-KOMMYHUKAIMOHHBIX TexHoJorui (MK T-kommneTeHTHOCTH);

*  IepBOHAYAIbHBIC IPEICTABICHI 00 HAEAX U O METO/aX MaTEMAaTHKH KaK 00 yHUBEPCAIBHOM SI3bIKE HAYKH M TEXHHUKHU, O CPEIICTBE MOJICIMPOBAHUS SIBICHUH U IPOLIECCOB;

*  yMCEHHE BHJETh MaTeMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluy B IPYTUX TUCIMIUIMHAX, B OKPYXKaloIeH KU3HY;

* MOWCK M HaxOXJeHHEe OOOOIIEHHBIX CIOCOOOB pEUIeHUs 3ajad, B TOM YHCIIE, OCYLIECTBICHHE Pa3BEpPHYTOro MH(OPMALMOHHOTO MOWCKAa M MOCTAHOBKA HA €r0 OCHOBE HOBBIX
(YueOHBIX U MMO3HABATEJIbHBIX) 33/1a4;

*  KPHUTHYECKOE OLICHHMBaHHE M MHTEPIIPETHUPOBAHNE HH(POPMAIMHK C Pa3HBIX MO3UIMHA, pacro3HaBaHUE U (pUKCUPOBaHKHE POTHBOPEYHUS B MHPOPMAIMOHHBIX HCTOYHUKAX;

¢ HUCIIOJIB30BAHUEC PA3TIUYHBIX MOACIBHO-CXEMATUYCCKUX CPEACTB JId MPCACTABICHUSA CYIICCTBCHHBIX CBsI3EH U OTHOLHCHHﬁ, a TaKX¢C HpOTHBOpe‘IHﬁ, BBISIBJICHHBIX B I/IHq)OpMaIII/IOHHI)IX
HCTOYHUKAX;

* HaxXOXXIEHHUE W INPUBOJ KPUTHUECKHX apTyMEHTOB B OTHOIICHWH ACHCTBUHM M CYXIEHWH APYroro; CIIOKOMHOE M pasyMHOE OTHONICHHWE K KPUTHYECKHM 3aMEYaHUSIM B OTHOIICHHU
COOCTBEHHOTO CY)KICHUS, PACCMOTP X KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJ] 32 PAMKH Y4eOHOTO MpeaMeTa U OCYIIECTBICHHUE [IEJICHAIPABICHHOTO TIOMCKA BO3MOKHOCTEH 711 MIMPOKOTO MEpEeHOca CPEACTB U CIIOCOOO0B IEHCTBUS;

* BBICTPaWBaHME MHANBUIYaTbHOW 00pa30BaTEIbHON TPAEKTOPHH, C YIETOM OTPAHMUYCHHUS CO CTOPOHBI JPYTHX YYaCTHUKOB H PECYPCHBIE OTPaHHICHUS;

*  yMCHHE MEHSTH U yJep)KUBaTh Pa3HbIC TO3HUINH B II03HABATEIHLHON ACATEIHHOCTH;

*  yMEHHE MOHHMATh U UCIOJIb30BaTh MATEMATHIECKHUE CPEICTBA HATIIATHOCTH (PUCYHKH, YEPTEXKH, CXEeMBI H Jp.) Ul WUTIOCTPALMHU, HHTePIPETalii, apryMEeHTAIUH;
*  yMCHHE BBIJBHUraTh FMIIOTE3BI IIPH PEIIEHNH y4eOHBIX 3a/1a4 U TOHUMAaHUS HeOOXOAMMOCTH MX TIPOBEPKH;

*  IIOHMMaHUE CYUIHOCTH JIFOPUTMUUYECKUX NPEAIUCAHUNA U YMEHHUS JE€ICTBOBATE B COOTBETCTBUU C IIPEUIOKEHHBIM aAJITOPUTMOM;

*  CIOCOOHOCTb INIAHMPOBATH U OCYIIECTBISITh AEATEIBHOCTD, HAIIPABICHHYIO HA PEIIEHUE 3aJa4 UCCIIEJ0BATEIbCKOIO XapaKkTepa.

Kommynuxamuenvie YY/I:

*  pa3BUTHE CITIOCOOHOCTH OCYIICCTBIIITH ACIOBYI0 KOMMYHHKAIIHIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU (Kak BHYTPH 00pa30BaTEIbHOI OpraHM3ally, TaK U 3a ee ImpeieiamMH),
oI0MPaTh MaPTHEPOB IS IETOBOW KOMMYHHUKAIIMA UCXOIS M3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aMMO/ICHCTBYS, a HE JINYHBIX CHMITATHIA;

* TIpHU OCYIICCTBICHUHU IPYIIIOBOH PabOTHI OBITh KaK PYKOBOIUTEIIEM, TaK M WICHOM KOMAaHIBI B Pa3HBIX POJIAX (TCHEpaTop UeH, KPUTHK, UCTIOHUTEIh, BEICTYIIAOIIHHA, 3KCIIEPT U T.1.);

* KOOPIMHHPOBAHUE W BHIMOJIHEHUE PAOOTHI B YCIOBUSAX PEATHHOTO, BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO B3aNMOJICHCTBHS;

* pa3BepHYTOE, IOTHYHOE U TOYHOE MU3JI0KEHUE CBOCH TOUKHM 3PEHHUS C MCTIOIBb30BAaHMEM a/IeKBATHBIX (YCTHBIX U ITMCEMEHHBIX) SI3BIKOBBIX CPEJICTB;

* PAacmo3HaBaHMEKOH(MIMKTOTEHHBIX CHTyallMid W MPEAOTBPAIICHHE KOH(IMKTOB 10 MX aKTUBHOW (ha3bl, BBHICTpaMBaHHWE JEIOBOH W 00pa30BaTeNbHOW KOMMYHHUKAIMH, H30eras
JIMYHOCTHBIX OLEHOUHBIX CYKICHUM.

IIpeqmeTHbIe pe3yabTaThI:

Yuawguiica nayuumes:



OCO3HABaTh 3HAYEHHUE MATEMATUYECKON HAyKH JUIA PENICHH 3aa4, BOSHUKAIOIINX B TEOPHH U B IIPAKTHKE; LIMPOTY H B TO K€ BPEMSI OTPaHUYEHHOCTh TPUMEHEHH MAaTEMAaTHYECKUX
METOJIOB K aHAJIN3y U HCCIIEIOBAHHIO POLIECCOB U SIBIICHUI B IPHPOE U O0IIECTBE;

0CO3HaBaTh 3HAUYCHHE MPAKTUKU M BOIPOCOB, BO3HHUKAIOIINX B CAMOW MaTeMaTHKe, 11 (JOPMHPOBAHUS M Pa3BUTHS MaTeMaTHUECKOH HayKW; UCTOPHIO Pa3BUTHUS MOHATHS YHCIA,
CO3/1aHUS] MaTEMaTU4eCKOT0 aHANIN3A;

0CO3HaBaTh 3HAYEHUE MJCH, METOJIOB U PE3YNILTATOB aIreOpbl 1 MaTeMaTHYECKOTO aHaM3a JUIs IIOCTPOCHUSI MOJIENEH peallbHbIX MPOLIECCOB M CUTYAIMi;YHUBEPCAIbHBIN XapaKTep
3aKOHOB JIOTHKH MaTeMaTHYECKUX PacCyKACHUH, NX IPUMEHHUMOCTh BO BCEX 00JIACTSIX YEIOBEYECKON e TEIbHOCTH;

MOHMMATh pa3In4yue TpeOOBaHUM, TPEIBIBISIEMbIX K I0Ka3aTeIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX, COLIMAIbHO—IKOHOMUYECKUX M TyMaHUTapHBIX HayKax, Ha MPAKTHKE;
pa3BUBATh MIPEJCTABICHHUE O BEPOSTHOCTHOM XapaKTepe pa3lIUYHbIX IPOLECCOB U 3aKOHOMEPHOCTEH OKpY’KaIOIero MUpa;

OTIEPUPOBATH MOHATHAMH: OTPE30K, HHTEPBAJ, TIO[yHHTEPBAJ, HPOMEKXYTOK C BBIKOJIOTOH TOUKOH, Tpadudeckoe MpeacTaBIeHHe MHOKECTB HA KOOPINHATHON TUIOCKOCTH;

MIPOBOANTD JOKA3aTENbHBIE PACCYKICHNS UI1 0OOCHOBAHMUS HCTHHHOCTH YTBEPKACHHH;

OTIEpUPOBATH MOHATHAMHU: HATYPAIbHOE YHCIIO, MHOXECTBO HATypalbHBIX YHCEN, IEJ0€ YUCIO0, MHOXKECTBO IIEJIBIX YUCEN, OOBIKHOBCHHAsS IpOOb, JeCATHYHAS APOOb, CMEIIaHHOE
YHCIIO, PAlOHAIBHOE YHCJIO, MHOXECTBO PAIMOHAIBHBIX YHCEI, HPPALMOHAIBHOE YHUCIO, ACHCTBUTEIBHOE YHUCIO, MHOXECTBO JEHCTBUTENBHBIX YHCEN, T€OMETpHYecKas
HHTEpIpETAlNs HATypalbHBIX, LENbIX, pAlIIOHAIBHBIX, IEHCTBUTENBHBIX YUCEIT;

BBINOJIHATH OKPYTJICHUE PALMOHANBHBIX M UPPAlMOHAIBHBIX YHCEII C 3aJaHHON TOUHOCTHIO;

YIOPSIIOYMBATH YKCIIA, 3alIUCAHHBIC B BHJIE OOBIKHOBEHHOH U IECATHYHOI ApOOH, YUCTIa, 3alIMCaHHbIE C UCIOIB30BaHUEM apy PMETHYECKOTO KBaIPaTHOTO KOPHSL;

BBITIOJIHATH CTAHJAPTHBIE TOXK/IECTBEHHBIE TIPEOOPa30BaHUs TPUTOHOMETPUYECKIX, HPPALIMOHAIBHBIX BBIPAKECHHIH;

BJIAJICTh MOHATHSIMH: 3aBUCUMOCTh BEJIMYMH, (PYHKIHNS, apryMEHT M 3HaueHHe (QyHKIHHU, 00IacTh OINpPEAEICHUs U MHOXKECTBO 3HaYeHUi (QyHKUMH, TpaduK 3aBUCUMOCTH, rpaduk
¢byHKIMY, HYIM QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM IPOMEXYTKE, YObIBAHHE Ha YHCIOBOM IPOMEXYTKE, HANOOJIbIIIce U HAaMMEHbLIee 3HAUCHHE
(YHKIMY Ha YUCIIOBOM IPOMEKYTKE, IEepHOANIecKast (PyHKIHS, TIEPHOI, YeTHAS M HedeTHas! (QyHKINH; YMETh IIPUMEHATH 3TU ITOHATHS NIPH PELICHUH 331a4;

BJIAJICTh MOHATHEM 00paTHas GYHKIMS; IPUMEHSTh 3TO IIOHATHE NIPH PELICHUH 33134,

MIPUMEHATH IIPU PELICHUH 33/1a4 CBOHCTBA (PyHKIMIT: YETHOCTD, TEPUOANIHOCTD, OTPAaHHIECHHOCTB;

MIPUMEHATH IIPH PELICHUH 33/1a4 IpeoOpa3oBaHus rpaduKoB (HYHKIIHIA;

BJIAJIETh MOHATHAMH YHCIIOBAsl OCIIEI0BATELHOCTD, apu(MeTHIeCcKast 1 TeOMeTpHUIecKast IPOrpeccus;

NIPUMEHSATH IIPU PELICHUH 33/1a4 CBOHCTBA M IIPU3HAKK apr(PMETHIeCKOH 1 TeOMETPHUIECKO porpeccuii;

BJIAJIETh NMOHATHEM OSCKOHEYHO yOBIBaIOIasi reoMeTpHUIecKast IPOrpeccusi U YMETh IPUMEHATH €ro IPH PeIICHUH 33/ay;

BBITOJIHATH BBIYHUCIICHUS U IIPeoOpa3oBaHus BEIPAXKEHUH, ColepKalluX ACHCTBUTEIbHbIE YHCIIa, B TOM YHCIIe KOPHU HATYPaJbHBIX CTEIICHEH;

BBITOJIHATH CTaHIAPTHBIE TOXK/IECTBEHHBIE Pe00Pa30BaHMsI HPPAIMOHATIHHBIX BRIPAsKEHHIH;

OBJIaIETh OCHOBHBIMU THIIAMH MPPALOHAIILHBIX, CTEIIEHHBIX YPABHEHNI M HEPABEHCTB U CTAHAAPTHBIMU METOAAaMU UX PEIICHUH U IPUMEHATh UX IIPH PELICHNU 3a/1a4;
BJIaJICTh MOHSATHEM CTeleHHast QYHKIIMS; CTPOUTH ee rpadMK U YMETh IPUMEHSATh CBOICTBA CTENIEHHOW (DYHKIMHU MPH PEIICHUH 3a/1au.

MePEeBOANTH IPaAlyCHbIE MEPHI YIJIOB B paJliaHHble 1 HA00OPOT;

CTPOUTDH YHCIIOBYIO OKPY)KHOCTh Ha KOOPAWHATHOMH IIOCKOCTH;

OTKJIaJ[bIBaTh Ha YMUCIIOBOH OKPY)KHOCTH 3HAUEHHMS PA3JINYHBIX YIJIOB;

BBISIBJISITH CBSI3b MEX/y A€KapTOBBIMU KOOPANHATAMU M KPUBOJIMHEITHOW KOOPAMHATON TOUKM HA YUCIOBOW OKPYKHOCTH;

OIIEpUPOBATH TEPMUHAMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, APKCHHYC, apPKKOCHHYC, apKTaHIeHC, AaPKKOTaHT €HC;

MIPUMEHSATH CBOWCTBACHHYCA, KOCHHYCA, TAHT'€HCA U KOTAHI'€HCA: 3HAKH 10 YETBEPTIM, COXpaHEHHE 3HAUCHHUS IIPH U3MEHEHHH yIila Ha [IEJI0€ YHCII0 000POTOB, YETHOCTh KOCHHYCA U
HEYEeTHOCTh CHHYCA, TAHI'€HCA U KOTAHTCHCa;

OTIpEJIEeTISITh 3HAYECHHUsI CHHYCa, KOCHHYCa, TAHT'€HCA M KOTaHT€Hca YIJIOB Ha YUCIIOBOW OKPY>KHOCTH;

paboratb ¢ TabnuIel TPUrOHOMETPUIECKUX (POPMYT;

MOHUMATh CYIIHOCTb, 3aIIMCh U IIPUMEHEeHUe (HOPMYIT IIPUBEICHUS;



e BIAACTh NOHATUSIMH TPUTOHOMETpUYECKHE (YHKIUH: Y = sinx, Yy =CO0SX, Y =1gX, Y = CtgX; crpourp ux rpadykd W yMeTb NPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKHX
(GYHKIUH TIPU pEeIICHUH 3a]1a4;

MPUMEHSTH (POPMYJIBI CIIOKCHHUS MPH MPeoOpa30BaHUK TPUTOHOMETPUICCKUX BBIPAKCHUN;

MPUMEHSTH (hOPMYJIBI IBOIHOTO apryMeHTa B paboTe ¢ TPUTOHOMETPUUCCKUMHE BBIPAKCHUSIMI,

MPUMEHSATH (POPMYJIIBI TIOHIKEHUS CTETIICHU B pa00OTE C TPUTOHOMETPUICCKUMU BBIPAKCHHUSIMU;

peoOpa30BEIBATE CYMMBI TPUTOHOMETPHYECKUX (DYHKIHIA B TIPOU3BEICHIS,

peoOpa30BEIBATH MPOU3BEACHUS TPUTOHOMETPHUYECKIX (YHKINIT B CYyMMEI,

npeobpazosriBaTh Bepakenns ASINX + BCOSX k suxy Csin(x +1t);

NPaBUIFHO HAXOAUTH 3HAUYCHUS apKCHHYCOB, QpKKOCHHYCOB, ADKTAHICHCOB M apPKKOTaHICHCOB YHCEl;
MIPUMEHSTH COOTBETCTBYIOIINE (POPMYIIBI PEIICHHsI TPOCTEHIINX TPUTOHOMETPHIECKUX YPaBHEHU;
BBISBJIATH CPEJH NPOCTEHIINX TPUTOHOMETPHYECKUX YPABHEHNH YacTHBIE CITydau;

NPUMEHATh K Pa3IMYHBIM TPUTOHOMETPUYECKHM YPAaBHEHMSM ONpE/EICHHbIE METOJbl MX PEIICHMs: BBEICHHE HOBOW IEPEMEHHOH, pa3jlo)KEHHEe Ha MHOXHTENH, BBEACHHE
BCIIOMOT'aTEJIbHOTO apryMEeHTa;

pemars OHOPOAHBIE TPUTOHOMETPUYECKHE YPABHEHHUS Pa3INYHBIX CTEIICHEH;

e  BIajeTh NOHATHAMH: IPOM3BOHAS QYHKLHMH B TOUKE, IPOM3BOIHAS (QyHKIHN;

®  BBIYKCIIATH HPOU3BOIHBIC DJIEMEHTAPHBIX (QYHKLIHMHA 1 HX KOMOHHALIIA;

®  TIPUMEHSATH NMpaBwia TUPPepeHIUPOBAHUS PYHKITHIA;

HOJIB30BATHCS (POPMYIION BEIYHCIICHUS IPOU3BOIHOM CIOXKHOW QyHKIIHY;

NPUMEHSATH TEOMETPHYECKUIA 1 (PU3NISCKUIT CMBICIIBI IPOM3BOTHON Ha MPAKTHKE;

uccaenoBaTh GYHKIMHA Ha MOHOTOHHOCTh U 9KCTPEMYMBI;

CTpOUTH IpadMKu ¥ NPUMEHSTH K PEILICHHUIO 3a/1a4, B TOM YHCIIE C TapaMeTpOM;

BJIaJIETh MOHSATHEM KacaTesbHas K rpaduky GyHKIUH ¥ YMETh IPUMEHSTH €ro NPy PeLICHUH 33/1a4.

Yuamuﬁc;l noayuum 603MONHCHOCHb HAYUUMbCA .

*  OHepUpOBaTh NOHATHEM OIPEJIEJICHNs, OCHOBHBIMH BHJIAMHU OTIPEJICJICHIH, OCHOBHBIMH BHAMH TEOPEM;

*  TIOHMMAaTh CYTh KOCBEHHOTO JJOKA3aTENIbCTRA,;

*  OIepUPOBATh YHCIOBBIMU MHOXKECTBAMHM MPHU PEIICHUH 33]1a4;

*  BBINOJHATH TOX/ECTBEHHBIE PE0OPa30BaHMS TPUTOHOMETPHUIECKHUX U UPPALMOHATBHBIX BRIPAYKECHHIH;

*  BJI3JETh IOHATHEM ACHMIITOTHI U YMETh €r0 NIPUMEHATH TP PELICHUH 3a/1a4;

*  CcBOOOJHO BJIAAETHh CTAHAAPTHBIM AMIAPATOM MAaTEeMaTHIECKOTO aHAJIN3a JUIsl BBIYMCIICHUS IPOM3BOAHBIX (DYHKIUH OJJHOI epeMEHHOI;

*  uddepeHIMpPOBaTH TPUTOHOMETPUYECKHE M 00paTHBIE TPUTOHOMETpHYecKre QyHKINY;

e cBOOOIHO NPUMEHATH anmapar MaTeMaTHYeCKOTO aHalk3a JAJIsl HCCIeJOBaHNs (QYHKIMK M TIOCTPOSHNUS rPpaMKOB, B TOM YHCIIE HCCIIE0BAHUS Ha BHIITYKIIOCTD;
*  yMETh IPUMEHSTH NPH PELICHUH 33/1a4 CBOHCTBA HEMPEPBIBHBIX (DYHKIIHH.

Hcnonvzoeamo npuoépemermble 3HAHUA U YMEHUA 6 npaxmuttecxoﬁ 0estmeslbHOCMU U NOBCEOHEBHOIL HCUZHU O5:
o TCOPETUKO-MHOKCCTBCHHOT'O A3bIKA M A3bIKA JIOTUKHW IJIA OMMMCAHUA PEAJIBHBIX ITPOLECCOB U ﬂBHGHHﬁ, Ipyu pCUHICHUM 3a4a4 JPYTux yqe6m)1x IpEAMETOB;

o JO0Ka3aTCIbHBIX paccyﬁcneHHﬁ B CUTyaluax MOBCEIHECBHOM JKU3HHU, IPU PEHICHUN 3a4a4 U3 JPYTUX MPECIAMETOB;
° 3alliCHu, CpaBHCHUSA, OKPYTJICHUS YUCJIOBLIX JAHHBIX PEAJIbHBIX BEJIMYHH C UCIIOJb30BAHUCM PA3HBIX CUCTEM U3MCPCHMUS,



e  OIpezeeHUs Mo rpadukaM 1 UCHOIb30BAHMUANIPH PELICHNUS NPHUKIAJHBIX 3a/1a4 CBOMCTB pealbHBIX NMPOIECCOB M 3aBUCHMOCTEN (HAaOONbIINE ¥ HANMEHBIINE 3HAYEHHSI, TPOMEKYTKH
BO3pacTaHus U yObIBaHMS (QYHKIINH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITTOTBI, TOYKH HEepernda, IepHos u T.1I1.);

®  UHTEPIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPaKTUYECKOW CUTYaLlUu;

e  ompezeneHus Mo rpadukaM NPOCTEHIINX XapaKTEPUCTUK IMTEPUOJMYECKHUX IPOLIECCOB B OMOJIOTHUH, IJKOHOMHKE, MY3bIKE, PaIUOCBSI3H U JIp. (AMIUIUTYAA, IEPUOJ U T.I1.);

peleHus MPUKIaJHbIX 3a/a4 W3 Ouosiorny, (GU3MKH, XUMHH, SKOHOMHUKH M JAPYTUX NPEAMETOB, CBSI3aHHBIX C HCCIEJOBAaHMEM XapaKTEPHUCTHK MPOLIECCOB; WHTEPIPETHPOBAHUS

MOJIy4EHHBIX Pe3yJIbTaTOB;

MPaKTHYECKUX PAacueToB 1o (HopMyliaM, C UCIIOJIL30BaHUEM IIPH HEOOXOIMMOCTH CIIPaBOYHBIX MAaTEPHAIOB, KAJIbKYJISATOPa, KOMIIBIOTEPA;

MOCTPOCHMS U UCCIIEJOBaHUS MPOCTEHITNX MaTeMaTUYECKIX MOeTeH;

OTIMCAHUSI U MCCIICOBAHMS C TIOMOIIBIO N3yIaeMBbIX HOHITHH peanbHBIX 3aBUCHMOCTEH;

WHTEPIPETANNH PE3yIbTATOB PEIICHNUS 3a4a4 C yIeTOM OTPAHUICHUI, CBA3aHHBIX C PEANBHBIMU CBOMCTBAMH PacCMaTPUBAEMBIX IIPOIECCOB U SIBICHUI;

PELICHUSI TEOMETPUYECKHX, (PU3MUECKHUX, IKOHOMHUIECKUX M JPYTHX NPUKIAIHBIX 33Ja4, B TOM YHCIIE C UCIIOJIb30BaHUEM ITPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPHAJIOB.

11 knace
JIMYHOCTHBIE Pe3yJIbTaThI:

* BOCIHTaHHE POCCHICKOM Ipa)TaHCKOW MICHTHYHOCTH: MATPUOTHU3MA;FOTOBHOCTH K CIIy)KeHHIO OTEYECTBY, €ro 3allUTe; OCO3HAHHS POCCHICKON MICHTUYHOCTH B TOJIMKYJIBTYPHOM
COLIMYMeE; UyBCTBA MPUYACTHOCTH K UCTOPHKO-KYJIbTYPHOU OOIIHOCTH POCCHHCKOT0 Hapoa u cyasde Poccuu;

* MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHsS HAyKH, 3HAYMMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPHYECTBY, BIaJCHUE JIOCTOBEPHOMN
nHpopMmalmueii 0 IepeJoBbIX JOCTHKECHHUIX U OTKPHITUSIX MUPOBOI U OTEUECTBEHHON HAYKHU, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHUpPAa U OOIIECTBA;

* TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHUIO, CAMOOOPA30BAHUIO M CAMOBOCIIUTAHHUIO B COOTBETCTBHHU C OOIIEUESTIOBEUECKUMU [ICHHOCTSMH U HJCaaMH IPaXJaHCKOTO O0IIeCTBa;

* TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHHUIO, B TOM YHCIIE CAaMOOOPA30BaHHUIO, HA MPOTHIKCHUU BCEU KHM3HU; CO3HATEIBHOE OTHOIICHUE K HEMPEePHIBHOMY 00pPa30BaHHIO KaK YCIOBHIO
YCIEITHOHN MPOoeCCHOHANBHON 1 00IIECTBEHHON AEATSIBHOCTH;

* OpHEHTAIUS 00YYAIOIIMXCSI HAPEATH3alUI0 MO3UTHBHBIX JKU3HCHHBIX MEPCIEKTUB, HHUI[HATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JINWHOCTHOMY CaMOOIIPE/ICJICHUIO,
CIOCOOHOCTh CTABUTH IIEJIU U CTPOUTD KU3HCHHBIC TUIAHEI,

*  TOTOBHOCTh K JJOTOBOPHOMY PEr'yJIMPOBAHHIO OTHOIICHUH B IPYIIE WIK CONUAILHON OpraHU3alyy; TOTOBHOCTh 00YUYAIOMINXCS K KOHCTPYKTUBHOMY YYaCTHIO B MPUHATHH PEIICHUIH,
3aTparkBarIUX UX IpaBa ¥ HHTEPECHI, B TOM YKCIIC B pa3IM4YHbIX (hopMax OOIIECTBEHHOW CAaMOOPIaHU3alMK, CAMOYIIPABJICHNUS, OOMICCTBEHHO 3HAYUMON IEATSILHOCTH;

* 0CO3HaHHBIN BEIOOD OymyIIei mpodeccun Kak MyTh U CIIOCO0 peann3anui COOCTBEHHbBIX KU3HCHHBIX IIJIAHOB,

* TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOM MPOGECCHOHATBHOMN NEATSILHOCTH KaK K BO3MOXKHOCTH Yy4YacTHs B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, T'OC yIaPCTBEHHbBIX, O0IICHAIIMOHAIbHBIX
mpobiem;

* HPABCTBEHHOE CO3HAHHWE W TIOBEJCHHE HA OCHOBE YCBOCHHS OOINEUEIOBEYECKUX IIEHHOCTEH, TOJEPAHTHOIO CO3HAHHUS U TMOBEJICHUS B MOJHMKYJIHTYPHOM MHpPE, TOTOBHOCTH H
CHOCOOHOCTH BECTH JTUAJIOT C IPYTHUMH JIFOJIbMH, IOCTUIaTh B HEM B3aUMOIIOHUMAHUSI, HAXOUTh OOIINE LEJIU U COTPYAHUYATD JJISI X JJOCTHKCHUS,

* pa3BUTHE KOMIIETCHI[UI COTPYIHUYECTBA CO CBEPCTHUKAMHM, JEThbMH MIIQJIIIEr0 BO3PACTa, B3POCIBIMH B 00pa30BaTENbHOMN, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HUCCIe0BATEIbCKOM,
MPOEKTHOM U IPYTUX BHIAX JESITEIbHOCTH.

* yMEHHE SICHO, TOYHO, FPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHOW M NMHCHMEHHOMN pe4H, IOHUMATh CMBICI TIOCTABJICHHOM 3a/1auH, BHICTPAUBATH apI'yMEHTAIUIO, IPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI;

*  MpE/CTaBJICHHE O MAaTEMaTHUYECKOil HayKe Kak cepe 4esIoBeuecKoil JesTelbHOCTH, 00 dTanax e€ pa3BuTus, O e€ 3HAUNMOCTH JIJIsl Pa3BUTHS LIMBUIIN3AIINY;

*  KpEaTHBHOCTbH MBIILICHUS, HHUIHATHBA, HAXOYNBOCTh, AKTUBHOCTH IPH PEIICHHH MAaTEMaTHUECKUX 3a7ay;

*  KPUTHYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATh JOIMYCCKHE HCKOPPEKTHBIC BRICKA3bIBAHMUS, OTIIMYATEH TUIIOTE3Y OT (aKTa,

*  yMeHHE KOHTPOJIMPOBATH MPOLECC U pe3yJIbTaT yu4eOHOI MaTeMaTHYEeCKOH IS TeIbHOCTH;

*  CMOCOOHOCTH K 3MOLIMOHAILHOMY BOCIIPHUSTHIO MATEMATHUECKHX OOBEKTOB, 33/1a4, PEIICHU, PACCYKACHHIA.

MetanpeaMeTHbIe pe3yJbTAThI:



Pezynamuenvie YY/I:

*  CHOCOOHOCTH CaMOCTOSITETIFHO OOHApPYKUBATh M (POPMYIHPOBATh YICOHYIO MPOOJIEeMY; ONpEenessaTh Heldb yIeOHOU MesATeIbHOCTH, 3aaBaTh MMapaMeTPhl U KPUTEPHH, IO KOTOPHIM
MOXHO OIPEAEINTh, YTO LETb AOCTUTHYTA;CTABUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJaudl B 00pa30BATENBHOI AEATEIHHOCTH M KU3HCHHBIX CHTYAIWAX; pPa3BUBATh MOTHBBI U
HHTEPECHI CBOEH MO3HABATENBHON AEATENBHOCTH;

*  OICHUBATH BO3MOJKHBIC MTOCIEACTBHS JOCTHXEHUS ITOCTABJICHHON IETI B JEATEILHOCTH, COOCTBEHHOH KM3HU U JKU3HH OKPY’KAIOIIHX JIFO/IEH, OCHOBBIBAsICh HA COOOPaKCHUAX STHKU
1 MOpamy;

* CIIOCOOHOCTH CAMOCTOSITENIFHO IUIAHHUPOBATh aJbTCPHATHUBHBIC IIYTH JOCTIIKGHHUS IIeNiel, OCO3HAHHO BBHIOMpaTh HamOonee 3(PQEKTHBHBIE CIIOCOOBI pemeHus YYeOHBIX U
MO3HABATENBHBIX 33/1a4;

* OLCHUBATBH PECYPCHI, B TOM YHCIIE BpEMs U Jpyriue HeMaTepuallbHbIe Pecypchl, HEOOXOIUMBIE ISl TOCTHKEHUS ITOCTABJICHHOH LieJH;

*  OpraHu30BbIBaTH YP(PEKTUBHBIN MOKCK PECYPCOB, HEOOXOIUMBIX JUISl TOCTHKEHHUS IOCTaBICHHOW 1IEJIH;

*  COIOCTaBIISTH HOJYYSHHBIH pE3yibTaT ACSATEIBHOCTH C IIOCTaBICHHOW 3apaHee LelbIo;

*  yMEHHE COOTHOCHTbH CBOM JCHCTBUS C IUNIAHUPYEMBIMH PE3yJIbTaTaMH, OTIPEIeNISITh CIIOCOObI IEHCTBUI B paMKax IPEUIOKESHHBIX YCIOBHH M TpeOOBaHMIH;

*  YMEHHE OCYIIECTBIIATh KOHTPOJIb [0 00pa3ily ¥ BHOCUTh HEOOXOJMMbIC KOPPCKTHBBI B COOTBETCTBUU C U3MECHSIOIICHCS CUTYAITHECH;

*  CcrOCOOHOCTB aJIeKBaTHO OLIEHWBATh MPABUIBHOCTH WM OIIMOOYHOCTD BBIMOIHEHHS YIeOHON 3a/1a4H, €€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOSMOKHOCTH €€ PEIICHUS;

*  YMEHHE ONpEIEIATh IIOHATHS, CO3aBaTh 0000IIEHNS, yCTAaHABINBATE aHAIIOTHH, KJIAaCCH(HINPOBATh, CAMOCTOSATEIHHO BEIOMPATh OCHOBAHUS W KPUTEPUH IS KIIACCU(UKALIIM;

*  YMCHHE YCTAaHABIMBATh MPUYNHHO-CICACTBCHHBIC CBA3H; CTPOHUTH JIOTHIECKUE PACCYKICHNUS, yMO3AKIIIOUCHHS (MHIYKTUBHbIC, IeAyKTUBHBIC U 110 aHAJIOTWH) M BEIBOJBL;

*  YMCHHS CO34aBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA, MOJEIH U CXEMBI JUIS PEIICHHs y4eOHbBIX 1 O3HABATEILHBIX 3a/1a4.

Iloznasamenvuvie YY/I:

*  (opmupoBaHue y4eOHOI U 0OLIENONB30BATENILCKON KOMIIETEHTHOCTH B 00JIACTH MCHOJIb30BaHUs HH(OPMAaIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-komneTeHTHOCTI);

*  IepBOHaualbHbIEC IPEACTABICHUSA 00 UAESIX U O METOJaX MaTeMaTUKH Kak 00 YHUBEPCAIbHOM S3bIKE HAYKH U TEXHUKH, O CPEJCTBE MOJCIUPOBAHUS SBICHUIN U POILIECCOB;

*  yMCEHHE BHJETh MaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTyalluy B IPYTUX TUCIMIUIMHAX, B OKPYXKAIOIIeH KU3HY;

* TOHWCK M HaxOXJeHHe 00OOIIEHHBIX CIOcOOOB pEelIeHHs 3ajJad, B TOM YHCIE, OCYIIECTBIEHHE Pa3BEPHYTOro MH()OPMAIMOHHOTO IOWCKA M MOCTAHOBKAa HA €ro OCHOBE HOBBIX
(Y4eOHBIX U TTO3HABATEIHHBIX) 32124,

*  KPHUTHYECKOE OLIEHMBAaHHE M HHTEPIIPETUPOBAHNE HH(POPMAINH C PA3HBIX MO3UIMHA, Paclo3HaBaHUE W (PUKCHPOBaHHE MPOTHBOPEYNS B MHPOPMAIMOHHBIX HCTOYHUKAX;

* HCHOJIB30BaHUE PA3IMIHBIX MOJICIBHO-CXEMAaTHIECKHX CPEJICTB JUIsl IPE/ICTABICHUS CYIIECTBEHHBIX CBS3€i M OTHOIICHHH, a TaK)Ke NPOTUBOPEUHH, BBISIBICHHBIX B HHPOPMaMOHHBIX
HUCTOYHUKAX;

* HAaxOXACHHE U IPUBOJ KPUTHUUYECKUX APIYMEHTOB B OTHOILEHUU JECHCTBUM U CYXIEHUH APYTOro; CIIOKOMHOE U Pa3yMHOE OTHOLIEHHE K KPUTUYECKUM 3aMEUYaHUSIM B OTHOLLICHUU
COOCTBEHHOTO CY>KACHHUS, PACCMOTP HX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJ] 32 PaMKH y4eOHOTO NpeIMeTa U OCYIIECTBICHHE [IeJICHAIPABICHHOTO TOMCKA BO3MOXKHOCTEH ISl IIMPOKOTO MEePeHoca CPEACTB U CIIOCOO0B AEHCTBHS,

* BBICTpPaWBaHHE WHANBUAYAIBHOW 00pa30BaTEILHOM TPACKTOPHH, C YYETOM OIpaHUYECHHS CO CTOPOHBI APYTHX YIaCTHUKOB U PECYPCHBIE OIpaHUUCHHUS;

*  YMEHHE MEHSATh U YACPKUBATh Pa3HblE IIO3ULIUU B [I03HABATEIBHON JEATEIbHOCTH,

° YMEHUEC [TOHUMATh U UCIIOJIb30BATb MATEMATUYCCKUE CPEICTBA HATTIAAHOCTHU (pI/IcyHKI/I, YEPTECIKU, CXEMbI 1 ﬂp) JUT WJUTIOCTpAallui, UHTECPIPETALlNU, apTyMEHTAIUU,
° YMEHUEC BbLIBUTI'aTh THIIOTE3bI IPU PEHICHNUU y‘{C6HBIX 3aJa4 1 IIOHUMaHHA H606X0,Z[I/IMOCTI/I HUX IMPOBEPKHU;

° MMOHUMAaHUEC CYHIHOCTH AJITOPUTMUYCCKUX Hpe,Z[HI/ICEIHI/Iﬁ " YMCHUA HeﬁCTBOBaTL B COOTBETCTBUHU C MPCATIOKECHHBIM aJITOPUTMOM;

° CIIOCOOHOCTH IJIaHUPOBATh U OCYHICCTBJIATH ACATCIIbHOCTD, HAIIPABJICHHYIO Ha PCIICHUE 3a/lavd UCCIICJOBATCIIbCKOI'O XapaKTepa.

Kommynuxamuenvie YY/I:



pa3BUTHE CIOCOOHOCTH OCYIIECTBIATH JEIOBYI0 KOMMYHHKAINIO KaK CO CBEPCTHHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTpH 00pa30BaTeI-HON OpraHM3AINH, TaK U 3a ee MpeaenamMu),
moI0MpaTh NapTHEPOB IS IETOBOM KOMMYHHKAIIMN UCXOS U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aMMOICHCTBHSA, a HE JTMYHBIX CUMITATHI,

TIPH OCYIIECTBICHUH TPYIIIIOBOI pabOTHI OBITh KaK PyKOBOAUTENEM, TaK M WICHOM KOMaHIBI B Pa3HBIX POJLIX (TE€HEpaTOp HICH, KPUTHK, HCIIONTHATENb, BRICTYAIOIINH, SKCIIEPT U T.1I.);

KOOPJMHUPOBAaHUE U BHIMOJHEHUE PAOOTHI B YCIOBHSAX PEANBHOT0, BUPTYAILHOIO 1 KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBYSE;

pa3BepHyTOE, JOTMYHOE U TOYHOE U3JI0KEHHUE CBOEH TOUKH 3pEHHs C HCIIOJIb30BaHUEM aIeKBAaTHBIX (YCTHBIX U MUCHMEHHBIX) S3bIKOBBIX CPEICTB;

pacIio3HaBaHUEKOH(IMKTOTEHHBIX CHTYallMd W TPeNOTBpalleHHe KOH(MIMKTOB O WX aKTHUBHOW (a3bl, BBICTpaWBaHHE JEJIOBOW M 00pa3oBaTelbHONH KOMMYHHUKALUH, H30eras
JIMYHOCTHBIX OLICHOUHBIX CYKICHUH.

Buinycknuk nayuumesn:

OCO3HABaTh 3HAYCHHE MAaTEMaTHYECKOW HAYKH IS PEHICHUS 3a1a4, BOSHUKAIOIINX B TEOPUU U B NIPAKTHUKE; IIUPOTY U B TO 7K€ BPeMs OTPAHUYEHHOCTh IIPUMEHEHUS] MaTEMaTHYECKUX
METOJIOB K aHAJIN3y U HCCIIEIOBAHHIO IPOLIECCOB U SABICHUH B IIPHPOAE U OOIIECTBE;

Ha OCHOBE MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE XapaKTEPU30BATh KPACOTY U COBEPILEHCTBO OKPY>KAIOIIEr0 MUPa U IIPOU3BENECHHI HCKYCCTBA;

OCO3HaBaTh 3HAUYEHHE MPAKTHKH U BOIIPOCOB, BO3HMKAIOMIMX B caMOil MaTeMaTHKe, 11 (JOPMHUPOBAHUSA M Pa3BUTHS MAaTEMaTHIECKOW HAyKH; UCTOPHIO Pa3BUTHS MOHSTHS YHCIA,
CO3/1aHUS MaTEMAaTHYECKOTO aHAIIN3A;

OCO3HaBaTh 3HAUYEHHUE UAEH, METOJOB M Pe3ylbTaTOB aare0pbl 1 MaTeMaTHUECKOT0 aHaIu3a /I IMOCTPOCHUS MOJENe! peabHbIX MPOLECCOB M CUTyallMii;yHUBEPCAIbHbIM XapakTep
3aKOHOB JIOTMKM MaTeMaTHUECKUX PACCYXACHHUH, NX IPUMEHUMOCTh BO BCEX OOJIACTIX YEIOBEUECKOH AEsTeIbHOCTH;

MOHMMATh pa3n4yKe TPeOOBaHUH, IPEABIBIAEMbIX K JOKA3aTEIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX, COIIMATbHO—KOHOMUYECKUX M TyMaHUTapHBIX HayKax, Ha MPAKTHKE;

pa3sBUBATh MIPEJCTABICHHUE O BEPOATHOCTHOM XapaKTePE Pa3UYHbIX IPOLIECCOB U 3aKOHOMEPHOCTEN OKPYIKaIOILEro MUpa;

HCTIOJIb30BaTh OCHOBHBIE METOBI JOKA3aTENbCTBA, IPOBOJUTH JIOKA3aTEIbCTBO U BHINOJIHATEH OIIPOBEPKECHUE;

MIPUMEHATh OCHOBHBIE METOBI PELICHHU MaTeMaTHUECKHX 3a/1ay;

MPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPH PEIICHUY MaTEMaTHYECKUX 3a/1a4;

TIOJIB30BATHCS IPHUKIIAJHBIMHU IPOrPAMMaMHK M IPOTPaMMaMH CHUMBOJIBHBIX BBIYMCIICHUH JUISl HCCIIEIOBAHMS MaTEMaTHUECKUX O0OBEKTOB;

HUMETH NPEACTABICHUE O BKJIAJI€ BBLAAIONINXCS MAaTEMATUKOB B Pa3BUTHE HAYKH;

MOHUMATh POJIb MAaTEMATHKH B pa3BUTHU Poccun;

CBOOOIHO OTIEPUPOBATH MOHATHAMHU: ypaBHEHHE, HEPABCHCTBO, PABHOCHJIbHBIC YPAaBHEHMS! M HEPABCHCTBA, yPaBHEHHE, SIBIISIONICECS CIEACTBHEM JPYroro ypaBHEHUs, ypaBHEHHS,
PaBHOCHJIbHBIE HA MHOXECTBE, PABHOCHIIbHBIE IIPE00pa30BaHNs ypaBHEHNU;

pemaTh pa3Hble BUBI yPaBHEHUN 1 HEPABEHCTB U X CHCTEM,;

OBJIAJIETh OCHOBHBIMHU THUIIAMH MOKA3aTeNIbHbIX, JOrapu(pMUIECKUX YPAaBHEHNH U HEPABEHCTB M CTAHAAPTHBIMHU METOJIAMH MX PELICHUH U MPUMEHSTh UX NP PELICHUH 3a/1a4;
ITOHUMATh CMBICI TEOPEM O PABHOCHUJIBHBIX U HEPABHOCHIIBHBIX PE0OPa30BaHUIX YPABHEHUH U YMETh UX JJOKA3bIBaTh;

BJIAJICTh METOJJAMH PELICHUS YPaBHEHUI, HEPAaBEHCTB U MX CUCTEM, YMETh BEIONPATH METO/ PelIeHUS U 0O0CHOBBIBATH CBOM BBIOOD;

UCTIONIH30BATh METOJI HHTEPBAJIOB JUIS PEIICHHS] HEPABEHCTB, B TOM YHCIIE APOOHO-PALMOHATIBHBIX U BKJIIOYAIOIINX B C€0sl UPPAIIOHATIbHBIC BHIPAKEHHUS;

pemats anreOpandeckue ypaBHEHUS! M HEPABEHCTBA M X CUCTEMBI C IIapaMeTpaMu aareOpandeckuM U rpadmueckuM MEeTOAaMHu;

CBOOOIHO UCTIONIB30BATh TOXKIECTBEHHBIC TPE0OPA30BaHMs PU PEIICHUH YPaBHEHUH M CHCTEM YpaBHEHUII,

BJIAJIETh MOHATHAMH ITOKa3aTeNbHAs (QYHKINS, SKCIIOHEHTA; CTPOUTH MX IpadKu M yMeTh IPHUMEHSTh CBOMCTBA MOKa3aTeIbHONW (QYHKIMU MPH PEIICHNH 3371ad;

BJIAJIETh NMOHATHEM JIorapupMudeckast QyHKIHS; CTPOUTH e rpadiK U YMETh IPUMEHATH CBOWCTBA JIorapupMuUecKoi (QyHKINH MPU pEelIeHNH 3a/1a4;

MIPUMEHSTH [IPH PEIIeHNH 3a/1a4 TpeoOpa3oBaHus rpaduKoB (PyHKITHIA;

CTPOUTH TPaQUKH ¥ MPUMEHATH K PEIICHHUIO 3a/1a4, B TOM YHCJIE C TapaMeTpoM;

BJIAJIETh MMOHATUSAMH ITepBOOOpa3Hast GyHKINS, ONPEACTICHHBIH HHTETPaT;

mpuMeHTh TeopeMmy Hetotona—JIefiOHUIa 1 ee CIIeCTBHA IS peIIeHuUs 3a/1a4;

BJIaJIETh OCHOBHBIMU MOHSATHAMHU KOMOMHATOPUKU M YMETh UX NPUMEHSATH IIPH PEIICHHUH 3a]1a4;

AMETh TPe/ICTaBJIeHHE 00 OCHOBaX TEOPHUU BEPOSITHOCTEHH;



e  ONEpUPOBATH MOHATHAMH: 9YaCTOTA M BEPOSITHOCTH COOBITHS, CYMMa U IIPOU3BEICHUE BEPOSTHOCTEH, BEIYUCIISIT BEPOSTHOCTH COOBITHI HAa OCHOBE MOZCYETa YHCIIA HCXO/0B;
OTIEpPUPOBATH OCHOBHBIMH ONMCATEILHBIMH XapaKTEPHCTHKAMHI YHCIOBOTO HAO0Opa, MOHATHEM TeHEpabHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

UMETh NIPEACTABICHNE O JUCKPETHBIX U HETPEPBIBHBIX CIyYalHBIX BEIMYMHAX M PACHIPENCICHHUSAX, O HE3aBUCHMOCTH CITyJaiHBIX BEIUYHH;

HUMETb NpeCTaBICHNUE O MAaTEMaTUYECKOM OXXHMJAaHUU U JUCIIEPCUU CITyJailHbIX BEJINYUH;

HMETb MPeCTaBICHUE O COBMECTHBIX pPaclpeieICHUAX CIIy4aliHbIX BEIMYUH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YUCEN U BEIOOPOYHOTO METO/a H3MEPEHHS BEPOSITHOCTEH;

HMETb NpeJCTaBICHNE O HOPMAJIBHOM paclpeieIeHUH U IIpuMepax HOPMaJIbHO PaclpeeIeHHBIX CIyJaiHbIX BEJIUUUH;

HMETb NpPeCTaBICHNE O KOPPEISIUU CITydaiiHbIX BEIUYHH;

pemaTs pasHble 334341 ITOBBIIIEHHOW TPYIHOCTH;

®  AHAIM3MPOBATH YCIOBUE 3aJa4M, BHIONPATh ONTHMAIBHBII METOM PEIICHNUS 3a/1a4H, PAaCCMaTPUBasl Pa3INIHbIE METOABI;

®  CTPOWTH MOAENb PEIICHHMS 3a/1a9H, IPOBOANTH JOKA3aTENbHBIC PACCYKICHUS MIPH PEIICHUH 3a/1a4H;

e  pemiaTh 3ama4M, TpeOyromue nepebopa BapuaHTOB, IPOBEPKH YCIOBHUM, BBIOOpA ONTHMAIBHOTO PE3YNIbTATa;

®  AHATM3MPOBATH M MHTEPIPETHPOBATH MOJYICHHBIE PEIICHNS B KOHTEKCTE yCIOBHS 33/1a4H1, BEIOMPATh PEIICHHs, HE MPOTHBOPEYAIINE KOHTEKCTY;

®  [EpPEBOAWTH NPH PEUICHUH 3aAa4 HH(YOPMALUIO U3 OJHOH ()OPMBI 3aIHCH B APYTYIO, UCIIONB3YS IPH HEOOXOIUMOCTH CXEMBI, TAOIHIIbI, TPAaHKH, THATPAMMBIL.

Bbll’lyCKHuK ROJIYUUN 603MONHCHOCMb HAYUUMbCA .
L4 Pa3BUTH NPCACTABJICHUC O YHCJIC U YUCJIIOBBIX CUCTEMAX OT HATYpPaAJIbHBIX 10 ,Z[eﬁCTBPITCJ'ILHBIX qucel1; 0 poji BBIYHCJICHUH B YEJIOBEUYCCKOM IIPAKTUKE,

e  CBOOOAHO BBIMONHATH TOX/ECTBCHHBIC MPE0OPa30BaHUS JOTapU(PMHUIECCKIX U CTETICHHBIX BBIPAKCHHH;

e  CBOOOJHO OIPEAEIATH TUII U BEIOMPATh METO]] PELICHUS MTOKA3aTENbHBIX 1 JIOTAPH(PMUUCCKUX YPaBHEHHH 1 HEPAaBEHCTB, HPPAIIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB, UX CUCTEM;
e  CBOOOJHO pemaTh CUCTEMBI JINHEHHBIX YPaBHEHN;

e  pemaTh OCHOBHBIC THUIIBI YPaBHEHUH M HEPABEHCTB C IapaMeTpaMu;

®  ONEpUPOBATH MOHATHEM NEPBOOOPa3HON (YHKIUU ISl pEIICHUs 3a/ay;

e  OBJAJETh OCHOBHBIMHM CBeieHUAIME 00 nHTerpane HeroToHa—JIeiiOHNIA 1 ero mpocTeimuxX NpUMEeHEHUSX;

®  yMETb BHINOJHATH NPUOIMKECHHBIEC BRIYHCICHNS (METO/IBI PELICHUS YPaBHEHUI, BEIYUCICHHS ONIPEIeNIEHHOT0 HHTErpaa);

e  yMeTh IPUMEHSTH NPUIOKEHHE TPON3BOTHON U ONPEAETICHHOTO HHTETpaa K PELIeHHIO 3a/1a4 eCTECTBO3HAHNUS;

®  MMeTh NPEJCTABICHUE O CTATUCTHYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKOM IMITOTE3b, O CTATHCTUKE KPUTEPHUS U €€ YPOBHE 3HAYMMOCTH;

®  UMETh NIPEACTABICHNE O KOANPOBAHUH, JIBONYHON 3aIIMCH, IBOMIHOM JEPEBE;

®  BJIaJeTh OCHOBHBIMH IOHATHAMH TeopHH rpacdos (Tpad, BepumHa, pedpo, CTENeHb BEpPIINHbL, IIyTh B rpade) 1 yMeTh IPUMEHSTh UX IIPU PEIICHNH 3a71ad;
®  UMETh IIPEACTABIICHUE O JIEPEBBAX U YMETh IPUMEHSTH IIPU PEIICHNH 3371ad;

®  BJIAJETh ITOHATHEM CBA3HOCTH U YMETH IIPUMEHSATH KOMIIOHEHTHI CBSI3HOCTH IIPH PEIICHNH 3a]1ay;

®  yYMETh OCYWIECTBIATH IyTH IO pedpam, 00Xoabl pedep 1 BepIHH rpada;

®  HMeTh NPEJCTaBICHUE O BEIOOPOUHOM K03 (DUITMEHTE KOPPEIALNH U JIMHEHHOH perpeccun;

®  HMeTh NPEJCTABICHHUE O CTATUCTHYECKUX TUIIOTE3aX U MPOBEPKE CTATHCTHUECKON THITOTE36], O CTATHCTUKE KPUTEPHS U €€ YPOBHE 3HAUNMOCTH;

®  HMeTh NMPEACTABICHHUE O CBA3H IMIMPHUCCKHUX M TEOPETUIECKHUX PaCIIpe/ICIICHUH;

®  HMeTh NPEJCTaBICHUE O KOAWPOBAHHH, JBOMYHON 3aIIMICH, IBOMYHOM JEPEBE;

o BJIAJICTh MOHATHEM CBA3HOCTH U YMCTh IPUMECHATH KOMIIOHCHTBI CBA3HOCTH IIPY PCIICHUM 3a/1a4.

Hcnonvzoeamo npuo6pemermb1e 3HAHUA U YMECHUA 6 npaxmuuecxoﬁ OessmelbHOCmU U ROBCEOHEBHOIL HCUZHU OJ1A:



JIOKa3aTeIbHBIX PACCYXKJICHNH B CUTYaIUsIX TOBCEAHEBHOI KHU3HH, PU PELICHUH 33124 U3 APYTUX IPEIMETOB;

COCTaBJICHUS 1 PEIICHUS YPaBHEHHU, HEPABEHCTB, UX CHCTEM IPH PELICHUH 33/1a4 APYTUX y4EOHBIX IPEIMETOB;

BBITTOJTHEHHS OLICHKH MPaBIONOI00Hs pe3yabTaTOB, MOTy4aeMbIX IIPH PEIICHUN Pa3INIHbIX YPABHEHNH, HEPABEHCTB M MX CHCTEM IPH PEIICHNUH 3a/1a9 APYTUX YIEOHBIX MPEAMETOB;
COCTaBJICHUS U PEILICHUS] YPAaBHEHUI U HEPABEHCTB C MIapaMeTpaMu IPH PEIICHUH 3aa4 IPYyTruX YIeOHBIX PEJMETOB;

HCTIONB30BaHUs IPOIPAMMHBIX CPEJCTB MPHU PEIICHUH OTENbHBIX KJIACCOB YPaBHEHUN U HEPAaBEHCTB;

3aIUCH, CPAaBHEHMS, OKPYTJIEHUS YUCIIOBBIX JAHHBIX PEaJIbHBIX BEIHYUH C HCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHUS;

orpeJieIeHus 1o rpadukaM 1 UCIIOIb30BaHUANPH PEIICHNUS IPUKJIaJHBIX 3a/1ad CBOMCTB pealibHbIX MPOIIECCOB M 3aBUCUMOCTEN (HaOONbIINe 1 HANMEHBIINE 3HAYCHHSI, IPOMEXKYTKH
BO3pacTaHus ¥ yObIBaHMS (QYHKIIMH, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, TOYKH IIeperuda, Iepuos  T.11.);

ompeeneHus 1Mo rpadukaM MPOCTEHIINX XapaKTEPUCTHK IIEPHOINIECKUX MPOLECCOB B OMOJIOTHH, SKOHOMUKE, MY3bIKE, PaIHOCBSI3H U Jp. (aMIUINTYAA, IEPUO U T.11.);
MHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYyallNH;

pelIeHUs] MPUKIagHbIX 3a7ad W3 Ouonornu, (U3HKH, XUMHH, SKOHOMHUKH WM APYTUX MPEAMETOB, CBSI3aHHBIX C HCCIEJOBAaHMEM XapaKTEPHUCTHK MPOLECCOB; WHTEPIPETHPOBAHUS
MOJTyYEHHBIX PE3YNIbTATOB;

MPAaKTHYECKHUX PAacueToB 1o (hopMyiaM, C UCTIOIb30BAaHUEM NTPHU HEOOXOIMMOCTH CIIPaBOYHBIX MaTEPHAIOB, KAJIbKYIATOPa, KOMIIBIOTEPA;

MIOCTPOEHHMS M UCCIIEIOBaHMS MPOCTEHIINX MaTEMaTHIECKUX MOEIEH;

BBIYHCJICHUSA WU OUCHUBAHHUSA BEPOATHOCTH COOBITUI B peanLHoi& KU3HU,

BBIOOPA TTOAXO/IAIIET0 METO/IA MPEJCTABICHNSI K 00pa0OTKHU TaHHBIX;

OIMUCAaHUA U UCCITICIOBAHUA C TIOMOLIBIO U3YyUaCMbIX MOHSATHI PCaIbHBIX SaBHCHMOCTeﬁ;

HUHTCpHOpETAllUU PE3YJIbTATOB PECUICHUA 3a4a4 C YYCTOM OFpaHquHHﬁ, CBA3aHHBIX C pCaJIbHBIMU CBOMCTBAMH paccMaTpuBaCMbIX IMMPOLECCCOB U ﬂBJ’ICHHﬁ;

pEILICHHUS FEOMETPUUECKHX, (PU3MIECKHUX, IKOHOMHIECKUX M JPYTHX NPUKIATHBIX 33aa4, B TOM YHCIIE C UCIOIb30BaHUEM IIPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPHAIIOB.

Conep:xanue yue0HOro npeamera

10 kaace
I'1asa 1.IToBTOpenue u pacuupenne ceeaennii o pyuxuun (12 yacon)
Haubosnbiiee u HauMmeHbiiee 3HaueHust GyHknuu. YETapie u Heu€THbIe QyHKIUU. [locTpoeHue rpadukoB (GYHKIHN ¢ MOMOIIBI0 T€OMETPUYESCKHUX MpeobpasoBanuii. OOpaTHas

¢yHKIMA. PaBHOCHIIBHBIE ypaBHEHMS 1 HEpaBeHCTBA. MeTo 1 HHTEpBAaJIOB.

I'aaBa 2.Crenennasi pyunxkuus (19 yacos)
~ n ~ ~
CrenenHas (yHKIUA C HATYPANbHBIM TlokasaTeneMm. CTenenHas (yHKIHS C HeJIbIM TIokasaTeneM. OmNpesieNienne KOpHs 7 — ol crenenn. Oynkimsy = V/x. CBoicTBakopHs 7 — o

crenienu. OmpeziesieHHe M CBOMCTBA CTENEHM C PalMOHAJIBHBIM IOKa3aTedeM. lppalmoHanbHble ypaBHEHHS. MeToJ paBHOCHWIBHBIX IPeoOpa3oBaHWH AJIS PELICHHS HPPALUOHANBHBIX
ypaBHeHui. MppanyoHanbHble HEPABEHCTBA.

Taaa 3: Tpuronomerpuyeckue pyHxkuuu (29 yacos).
Pagnannas mepa yria. Tpuronomerpudeckue (yHKIMH YUCIOBOIO apryMeHTa. 3HAKW 3HAYEHUH TPUrOHOMETpHyecKnX (yHKIMA. UETHOCTH M HEYETHOCTH TPUTOHOMETPHUYECKUX

dynxumit. INepuonmueckue ¢ynkumu. CaoiictBa u rpaduku ¢ynkumii y =SINX,Y = COSX. Ceoiictea n rpaduxn dynkumii Y = tgX, Y = CtgX. OcHOBHBIE COOTHOWIEHHS MEXKIY

TPUTOHOMETPHIECKUMH (YHKIUSMH OJHOTO M TOTO e apryMeHTa. @opmyisl cinokeHus. @opmyis! npuBeneHus. @opMynnbl JBOWHOTO U MOJIOBHHHOTO yriioB. CymMMa M pa3HOCTh CHHYCOB
(xocuHycoB). @opMyIIBI MPEOOPaA30BaHUS MPOU3BEACHIS TPUTOHOMETPHUIECKIX (QYHKIIUI B CyMMY.

I'naBa 4: TpuronomeTpuyeckue ypaBHeHus u Hepapencta(l5 yacos).



Vpasuenue cosx=b. Ypasuenue Sinx=b. Ypasuenustg x=buctg x=b. @yuxumun y=arccosx, y=arcsin x, y=arctg X u y=arcctg X. TpuroHoMeTpryeCcKrue ypaBHEHHUS, CBOASIINECS K
anrebpanyeckuM. PelieHre TPUroHOMETPHYECKUX YPaBHEHUM METOOM Pa3JIoKeHHs HA MHOXKHTENH. PellleHre MPOCTERIINX TPUIOHOMETPUUECKUX HEPABEHCTB.

I'naBa 5: IIpon3BoaHas u eé npuMeneHue (264acos).

[IpencraBnenune o npeaene GyHKIUN B TOYKE U O HEMIPEPHIBHOCTH (YHKIIMU B TOUYKe. 3a7a4a O MTHOBEHHOI CKOPOCTH U KacaTeldbHOW K rpaduky ¢yHkuuu. [loHsTHE TPOM3BOAHON,
[TpaBuna BeIYKCIICHHS TPOM3BOAHBIX. Y paBHEHHE KacaTesbHOH. [Ipu3Haku Bo3pactanus u yobiBaHus GpyHKuMU. Touku sxkcTpemyMma ¢yHKuu. [IpuMeHeHre mpou3BoIHON NPU HaX0X/Ie HUH
HauOOJBIIEro U HauMeHbIlero 3HaueHni Gynkuuu. [locrpoenne rpagukoB GpyHKIUIL.

IMoBTopenue (4 yaca)
VpakHeHus 151 TOBTOPEHMsI Kypca ainreOphl 1 Hadal MaTeMaTHieckoro ananmsa 10 kmacca.
11 kaace
I'naga 1: Iloka3arejabHas u Jorapupmuveckas pyaxuun (28 yacos)
CTerneHp C TPOM3BOJBHBIM [CHCTBUTENBHBIM MOKa3aTeneM. Iloka3arenpHas ¢yukuus. [lokasaTensHble ypaBHeHWs. llokasarenpHble HepaBeHCTBAa. Jlorapupm U €ro CBOWCTBA.

Jlorapupmudeckas GpyHxuus uee cBoicTsa. Jlorapupmumueckne ypasHenus.Jlorapndmudeckne HepaBeHCcTBa. IIpon3BOIHEIE MOKa3aTENbHOM 1 Torapu(GMUUECcKON (yHKIUH.

I'naBa 2: UnTerpai u ero npumMenenue (11 yacos).
[epBooOpaznast. [IpaBuia HaxoxaeHUs TepBooOpa3Hoi. [nomane kpuBonMHEHOH Tpaneunu. OnpenenéHHblii HHTErpas. Beruncienne 00beMOB Tell.

I'naBa 3: DnemeHThl KoMouHaTOpuKH. BuHoM HeroTona (12 yacos).
Meron MaTemarnueckoi nuaykimu.IlepecranoBku. Pasmemmenns. Coueranus (komOuHanuu). buaom HeroToHa.

I'naBa 4: DiemenThl Teopuu BeposirHocreii (13 yacos)
Omeparuu Haj COOBITHAMH. 3aBUCHMBIE U He3aBuCHMbIe coObTrs. Cxema beprymmn. CiyyaiiHble BETMYUHBI M HX XapaKTEPHUCTUKH

IoBTopenue (41uacos)

TemaTuveckoe IVIAaHUPOBaHUE

10 kaace

Ne TemaTnueckue pazaesibl Kou-Bo

n/n 4acoB
1 [ToBTOpEHME M paclIMpeHne CBeeHU 0 QYHKITUI 12
2 Crenennas QyHkuus 19
3 TpuroHomeTpuaeckue GyHKITUH 29
4 TpuroHoMeTpruvecKkre YpaBHEHHUs 1 HEpaBEHCTBA 15
5 IIpousBoiHas U €€ MpUMEHEHHE 26

6 [ToBTOpEHUE U cHCTEMaTH3AIUs YIeOHOTO MaTepraia 4

HTtoro 105

11 kaace

N9| TemaTndeckne pazaenbl | Kou1-Bo I




n/n 4acoB
1 TTokaszaTenpHas 1 JorapudmMudecKas GyHKIUH 28
2 WHTerpan u ero npuMeHeHHe 11
3 OnemenTs KoMOMHaTOpuKkN. brHoM HeloToHA 12
4 DJeMEHTHI TEOPHUHU BEpOSATHOCTEH 13
5 IToBTOpEHNE M crcTeMaTH3anus y9eOHOTO MaTepuaia 41
Hroro 105




