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1. IMosicHuTeabHAasi 3aMMHCKA

PaGouas mporpamma yuebHoro npeamera «MaTemaTrkay papadorana s 00ydenus B 10-
11 knaccax Ha OCHOBeE:
- ®enepanbHOro TIOCYIAPCTBEHHOIO 00pa30BaTENIbHOIO CTAaHJApTa OCHOBHOTO OOIIEro
o0OpazoBaHus
- IlpumepHoil mporpammsl cpeAaHero oOmiero oOpa3oBaHMsI MO MaTeMaTUKE M aBTOPCKOU
nporpaMmel: Marematuka: paboune nporpammsl: 5-11 kmacesl/ A. I'. Mepansik, B.b. TlonoHckwid,
M.C. Skup, E.B. Bynko. — 2-e uzn. nepepad. — M: Benrana-I'pad, 2020. — 164 c.
Heas mporpammbl: obecrieueHUE JOCTHIKEHUS TUIAHHUPYEMBIX PE3yJIbTaTOB BBIMTYCKHHUKOM
OCHOBHOM 00111€00pa30BaTEILHON MIKOJBI MO TpeaMery «MareMmaTthkay: IeNeBbIX YCTaHOBOK,
3HAHWUM, YMEHUH, HABBIKOB W KOMIIETCHIMH, OMPEACISAEMbIX JUYHOCTHBIMU, CEMEWHBIMH,
OOIIIECTBEHHBIMUA, TOCYJApPCTBEHHBIMU  TMOTPEOHOCTAMH M BO3MOXKHOCTSIMHU  peOE&HKa
MOJPOCTKOBOTO BO3pacTa, WHAUBUIYaTbHBIMH OCOOCHHOCTSIMH €r0 Pa3BUTHS U COCTOSIHUS
3I0POBBS B YCIOBUSX CHEIU(DUKHU TITKOJIHI.
3agaum mporpaMMmbl. - CO37aTh YCIOBHS 111 (JOPMHUPOBAHUSI TIPEACTABICHUI 00YJaIONTUXCS O
METOJIaX MAaTEMaTUKH KaK YHUBEPCAIBHOTO sI3bIKa HAYKH U TEXHHUKH, CPEJICTBA MOJCIUPOBAHUS
SIBJICHUH M MPOIIECCOB, TOYHOCTH MBICIIH, SJIEMEHTOB AJITOPUTMHYECKOUN KYIbTYphI, CHOCOOHOCTH
K TMPEOJOJICHUI0 TPYAHOCTEH, - 00eCreyuTh OBJIAJCHUE OOYYaIOMIUMUCS CHCTEMbl 3HAHWA W
YMEHUN, HEOOXOIUMBIX JIJIsi IPUMEHEHHUS B MPAKTUYECKON NEATETLHOCTH, U3YYCHHS CMEKHBIX
TUCITUIIINH, TIPOJOJDKEHHE 00pa3oBaHUs; - CrmocoOCTBOBaTh (OPMHUPOBAHUIO KYIBTYPHI
JUYHOCTH, OTHOUIEHHE K MaTeMaTHUKe KaK 4YacTH OOIeYelIOBEYeCKOW KYNIbTYphI, Urparomien
OCHOBHYIO POJIb B O0IIIECTBEHHOM Pa3BUTHUU;

B pabouyio mporpammy H3MeHeHUs] He BHeceHbl. B0o3MoO)kHa KOppEKTHpOBKa y4eOHOTO
Marepuaga B COOTBETCTBHUM C KaJEHAAPHBIM Y4e€OHBIM TIpapUKOM pacCHUCAHHEM YpPOKOB,
Mpa3gHUYHBIMU JaTaMu KajeHpaaps. KoppekTupoBka ydeOHOTO MaTepuaiga OTpaskaeTcsi B
KaJICHIapHO-TEeMaTUYEeCKOM IUIaHE YYUTEeIs Ha TeKYLUH y4eOHbIH To/.

Jas peanm3zanum padodeid mporpammbl ucnosbdyercas YMK A.I'. Mepsmsik, B.b.
[Tosnouckuii, M.C. Skup u ap.

B ocHOBY mnporpammbl MOJIOK€HA KOHIIEMLHUS, MpeaycMaTpuBaromas (HopMHpoBaHHE
(YHKIIMOHATBHBIX 3HAHUW U YMEHHH, KOTOpble 00eCredynBaroT Ienecoo0pa3Hoe MPUMEHEHUE
3HaHMW T0 anrebpe W HauvanaMm aHanuza. [Iporpamma peanusyeTcss ¢ HUCHOJIb30BAHUEM
CJIEYIONIEro yueOHO-METOAUYECKOT0 KOMILIEKTA!

10 xacc
Moaysb «AJdredpa 1 Ha4aJ1a MATEMATHYECKOI0 AHATH32»

1) Marematuka. AnreOpa ¥ Hayaaa MaTeMaTHYecKoro aHanu3a. ba3oBsii ypoBens: 10 kiacc:
yuebnuk/ A.I''Mep3nsak, [I.A. Homuposckuii, B.b. Ilomonckuit; mox pen. B.E.
IMononeckoro. — 5-e u3a., crepeotun. — M.: Benrana-I'pad, 2020. — 368 c.: mn. —
(Poccuiickuii yueOHUK).

2) Maremaruka: anreOpa W Hadyaja MaTeMaTH4YeCKOTO aHalk3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHaiausa. bazoBelil ypoBens: 10 kiacc: MeToandeckoe nocooue
/ E. B. bynko, A. I'. Mep3msk, B. b. ITonouckuii, M. C. Slkup. - M.: Benrana-I'pag, 2020.
- 113 c.: un. - (Poccuiickuii yueOHHUK).
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Maremaruka: anredbpa M Hayaja MaTeMaTH4YECKOTO aHaiu3a, reomerpus. AnreOpa u
Hauajlla MaTeMaTHYecKoro aHanu3a. ba3oBelii ypoBeHb: 10 kimacc: OUIAKTHYECKUE
matepuansl / A. I'. Mep3msak, B. b. Tlononckuii, E.M. Pabunosuu, M.C. Skup. - M.:
Benrana-I'pad, 2020 - 174 c.: un. - (Poccuiickuii yaeOHUK).

11 kaace

Mopyab «Ajdredpa u Ha4yajia MATEMaTHYeCKOI0 AHAJIN32)

MaremaTuka. AnreOpa 1 Hayajia MaTeMaTH4ecKoro aHanu3a. ba3oserii yposens: 11 kmacc:
yueOnuk / A.I'. Mep3msk, [I.A. Homuposckuii, B.b. Tlononckuii, M.C. fxup; nox pex.
B.E. Tlomosbckoro. — 3-e u3n., crepeotun. — M.: Benrtana-I'pad, 2020. — 288 c.: ui. —
(Poccuiickuii yueOHUK).

Maremartuka: anrebpa M Hadaja MaTeMaTHUYECKOTO aHaiM3a, reoMeTpusa. Anrebpa u
Hayajia MaTeMaTH4YeCKoTo aHanu3a. ba3zoBelil ypoBeHs: 11 kimacc: MmeTogudeckoe nmocooue
/ E. B. bytiko, A. I'. Mep3zisik, B. b. [lonouckuii, M. C. Skup. - M.: Benrana-I"pad, 2020.
- 74 c.: un. - (Poccuiickuii yq4eOHUK).

MaremaTrka: anreOpa W Hadala MaTEeMaTHYECKOTO aHajiHW3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTW4ecKoro aHanmm3a. ba3oBblii ypoBeHb: 11 Kimacc: aumaKTHUECKHe
Martepuansl / A. I'. Mep3nsak, B. b. Tlonouckuii, E.M. Pabunosuu, M.C. Sxup. - M.:
Benrana-I'pad, 2020 - 110 c.: un. - (Poccuiickuii yueOHUK).

10 kaacc

Monyab «I'eomeTpusi»

Maremaruka. ['eometpust. bazossiii ypoenn: 10 kmacc: yueOnuk / A.I'.Mepansk, .A.
Howmupogckuii, B.b. [Tononckwuii u np. — 3-e 3., crepeotutt. - M.: Benrtana-I'pad, 2020.
— 208 c.: mr. — (Poccuiickuii yaeOHUK).

Martemaruka: anreOpa M Hayajla MaTeMaTUYeCKOTO aHanu3a, reomerpus. ['eomerpus.
bazoBriit ypoBens: 10 kiace: metoauyeckoe nocodue / E. B. bymiko, A. I'. Mep3mnsk, B. b.
[Tononckuii, M. C. Skup. - M.: Benrana-I'pad, 2020 - 69 c.: un. - (Poccutickuii yueOHUK).
Martemaruka: anreOpa M Hayajla MaTeMaTUYeCKOTO aHanu3a, reomerpus. ['eomerpus.
bazoBeiii ypoBenn: 10 kiacc: mumaktudeckue matepuanbl / A. I'. Mep3nsak, B. b.
[Tononckuii, E.M. PabunoBuu u ap. - M.: Benrana-I'pad, 2020 - 128 c.: ui. - (Poccutickuit
y4eOHUK).

11 kaacc
Monyas «I'eomeTpus»

Marematuka. ['eometpus. ba3oBblii yposens: 11 knacc: yuebnuk / A.I'. Mep3nsk, [1.A.
Homuposckuii, B.b. Tonounckuit, M.C. fAxup; nox pen. B.E. [lononsckoro. — 3-e u3g.,
crepeotun. — M.: Benrana-I'pag, 2020. — 207 c.: uin. — (Poccuiickuii yueOHuUK).
Marematuka: reomerpust. ba3oBelii yposenb: 11 kimacc: meroauueckoe nocodue / E. B.
byuko, A. I'. Mep3nsk, B. b. [Tononckuii, M. C. Sxup. - M.: Bentana-I'pad, 2020 - 68 c.:
ui. - (PoccuiickuityueOHUK).

MaremaTuka: aiarebpa M Hayala MaTeMaTHYECKOTO aHalln3a, reoMeTpus. l'eomerpus.
bazoBeiif ypoBens: 11 kmacc: numaktuueckue Mmartepuansl / A. I'. Mep3mik, B. b.



[Mononckuii, E.M. PabunoBud u nip. - M.: Benrana-I'pag, 2020 - 128 c.: un. - (Poccutickuit
y4eOHUK).

CornacHo yueOHOMY IJIaHY HA M3YYE€HHUE MAaTEMATHKU OTBOAUTCS 272 vaca:
B 10 kmacce (136 uwacoB B roa: 2,5 yaca B Hememo MOayib «Ajiredpa W Havajga

MaTeMaTH4ecKoro aHanusza» u 1,5 yaca — monynb «I'eomeTpus»);

B 11 kumacce (136 uwacoB B roa: 2,5 yaca B Hememo Moayib «Ajirebpa W Hadaga

MaTeMaTH4eCKoro aHanusza» u 1,5 yaca — Moayinb «I eomeTpus»).

Cpok peanu3anuu padoueii mporpamMmel 2 roja.

2. TpeGoBaHus K YPOBHIO MOJATOTOBKH y4aIIHXCsl
10 kaace

JIMYHOCTHBIE pe3yJbTaThbl:

BOCIHUTAHUE POCCUMCKON TpaXAAaHCKOW HJICHTHYHOCTH: MATPUOTH3MA; TOTOBHOCTH K
ciyxeHnto OTeyecTBY, €ro 3alluTe, OCO3HAHUS POCCUUCKOM HWICHTUYHOCTU B
MOJIUKYJIBTYPHOM COIMYME; UYBCTBA MPUIACTHOCTH K UCTOPHKO-KYIBTYPHOW OOITHOCTH
poccuiickoro Hapojaa u cynboe Poccun;

MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BUTHUS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAaydHO-TEXHHYECCKOMY TBOPYECTBY, BJIQJICHUC
JOCTOBEPHON HWHQOPMAIEH O TEPEIOBBIX TOCTIKEHUSAX W OTKPBITUSIX MHPOBOU U
OTEUECTBEHHOW HAyKH, 3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX 00 YCTPOHUCTBE MUpPA H
o0111ecTBa;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO, CAaMOOOPA30BaHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C 00IIEUETIOBEUECKUMHU LIEHHOCTSIMU U UJIeaJIaMU TPa’kKJaHCKOTO OOIIEeCTBA;
TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE CcamMooOpa30BaHWIO, Ha
MPOTSHKEHUH BCEH JKU3HH; CO3HATENIbHOE OTHOIIEHNE K HETPEPHIBHOMY 00Pa30BaHMIO KaK
YCIIOBUIO yCIIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON A€ATEIbHOCTH;

opueHTalus oOydyarouuxcs Ha peaju3aluio MO3UTUBHBIX JKU3HEHHBIX MEpPCHEKTHB,
WHUIMATUBHOCTh, KpPEAaTUBHOCTb, TOTOBHOCTh U CIOCOOHOCTH K JUYHOCTHOMY
CaMOOIIPeIeIICHHIO, CIOCOOHOCTh CTAaBUTh LIETTU U CTPOUTH KU3HEHHBIE IJIaHbI;
TOTOBHOCTh K JIOTOBOPHOMY PEryJIMPOBAaHHIO OTHOLIEHUH B TPYNIE WIH COLUAIBHOU
OpraHu3aliy; FOTOBHOCTh OOYYaIONIMXCS K KOHCTPYKTUBHOMY YYacCTHIO B TPUHSATHU
pElIeHU, 3aTparuBaroINX UX MpaBa U MHTEPECHI, B TOM YHCIE B PAa3IUYHBIX (hopmax
OOLIECTBEHHON  CaMOOpPraHHW3alliH, CaMOYMpAaBIIEHUs, OOIIECTBEHHO 3HAYUMOMU
NEeSITeNIbHOCTH;

OCO3HAHHBII BeIOOp Oyayiiel npodeccuu Kak MmyTh U CIIOCO0 peann3ainii COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB;

TOTOBHOCTh OOYdJalmUXcsl K TPYAOBOM MpodecCHOHAIbHONW NEATENbHOCTH KaK K
BO3MOXHOCTH Y4YacTHSi B PEIICHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX TPOOIIEM;

HPABCTBEHHOE CO3HAHHME W TIOBEJIEHHE HAa OCHOBE YCBOCHHS OOIIeUeTI0OBEeUECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEACHUS B MOJUKYIBTYPHOM MHUpPE, TOTOBHOCTH
U CIOCOOHOCTH BECTH JTUAJIOT C JPYTHUMH JIFOJbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAHMUS,
HaXOJHUTh OOIIKE IIENIU U COTPYAHUYATH IS MX JOCTHUKECHHUS;



pa3BUTHE KOMIIETEHLIMI COTPYAHUYECTBA CO CBEPCTHUKAMU, IETHbMU MJIAJLIET0 BO3pacTa,
B3POCJIBIMU B 00pa30BaTeIbHON, OOMIECTBEHHO IMOJIE3HON, y4eOHO-HCCIIeI0BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUIAX AEATEIbHOCTH.

YMCHUC ACHO, TOYHO, 'PAMOTHO H3JIaraTb CBOW MBICJIA B yCTHOfI U IIMCBMEHHOU peuu,
MOHHUMATh CMBICII TIOCTaBJICHHOM 3aaa4M, BBICTpauBaTb aprymMCeHTAlWIO, IIPUBOAWUTH
IIPUMEPBL U KOHTPIIPUMEDHI,

MPEJCTAaBICHHE O MAaTeMaTHYeCKOW HayKe Kak c(epe UelOBEYEeCKOH NesITeIbHOCTH, 00
Jrarnax e€ pa3BUTHs, O €€ 3HAUUMOCTH Ui Pa3BUTHS LIUBUWIN3ALNY;

KpCaTUBHOCTb MbINUJICHHA, HWHUIMATUBA, HAXOJYUBOCTb, AKTHBHOCTH IIpU PCHICHUHA
MaTEMaTHYCCKUX 3aJda4,

KPUTHUYHOCTDH MBIIIJICHU S, YMCHUEC paciio3HaBaThb JIOTUYECKHUEC HCKOPPCKTHBIC
BBICKAa3bIBaHHWA, OTJIIMYATh TUIIOTE3Y OT (paKTa;

yYMEHHE KOHTPOJIUPOBATH MPOIIECC U pe3yabTaT yueOHOI MaTeMaTH4YeCKON 1eATeIbHOCTH;
CIOCOOHOCTh K OMOIUOHAJIbHOMY BOCIIPUATHUIO MAaTEMATUYCCKHUX O6’BCKTOB, 3ajaad,
peuIeHui, pacCcyKACHHI.

MeranpeaMeTHblie pe3yabTaThbl:

Pecynamuenvie YY/I:

CHOCOOHOCTh CaMOCTOSITENIbHO OOHapyXHuBaThb U (popMynupoBaTh yueOHYIO Mpobiemy;
OTIPENIETISATH 1IeNIh YUeOHOM IeATeTbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH, TIO KOTOPHIM
MOXXHO OTPENENIUTh, YTO LeJdb JAOCTHUTHYTA; CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1au B 00pa30BaTEIbHOM JESTEbHOCTH U )KM3HEHHBIX CUTYallUAX; pa3BUBaTh MOTUBBI
Y UHTEPECHI CBOEH MMO3HABATEIBHON JIEATEIbHOCTH;

OIICHUBATh BO3MO>KHBIE MOCJIEICTBUS TOCTHKEHHS MTOCTABIIEHHOW 11eJI B AEATEIbHOCTH,
COOCTBEHHOM KM3HU W KU3HU OKPYXKAIOUIUX JIIOJIEi, OCHOBBIBAsICh Ha COOOpPaKEHUSX
STUKHU U MOpPaJI;

CIOCOOHOCTH CaMOCTOSITENIBHO IIAHUPOBATh aJbTEPHATUBHBIC MYTH JTOCTHXKEHUS LIeTeH,
OCO3HAaHHO BBIOMpaTh HambOojee d(PPEKTUBHBIE CIMOCOOBI pEIICHUS YYEeOHBIX U
M03HABATENbHBIX 33]1a4;

OIICHUBAaTh PECypChl, B TOM UHCJIE BpeMs M Jpyrue HemaTepualbHbIE PECYpCHI,
HEO0OXO0IMMBIE JUIS TOCTHKEHUS MTOCTaBICHHOM 11eMH;

OpraHu30BbIBaTh A(P(HEKTUBHBIA MMOUCK PECYpPCOB, HEOOXOMUMBIX IS JOCTHKEHUS
MIOCTABJICHHOM 1L1eJIH;

COTIOCTABJISATh MOJIYYEHHBINH PE3yIbTAT JEATEILHOCTH C MMOCTABIEHHOM 3apaHee 1elblo;
YMEHHUE COOTHOCUTH CBOM JEHCTBHUS C IUIAHHUPYEMBIMU pe3ylbTaTaMH, OMPEIeNATh
CrocoObl ACWCTBUN B paMKaXxX MPeII0KEHHBIX YCIOBUN U TPeOOBAaHUI;

YMEHHE OCYIIECTBIISITh KOHTPOJIb 1O 00pa3ily U BHOCUTH HEOOXOJIUMBbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUEH;

CHOCOOHOCTh aJIeKBaTHO OIIEHHWBATh MPABUJIBHOCTh WM OIIMOOYHOCTH BBHITIOJHEHUS
yueOHOI 3a71auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIIeHHS;
YMEHHE OMNpeNeNsTh TMOHSATHSA, CO37aBaTh OOOOIIEHHs, YCTaHABIMUBATH AaHAJIOTHUH,
KIACCU(UIIMPOBATh, CAMOCTOSITENILHO BbIOMpATh OCHOBAaHUS W KPUTEPHH  JUIS
KIacCU(pUKaIUH,

YMEHHE YCTaHaBIIMBaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKUE
paccyXAeHUs, yMO3aKIIIOueHUs (MHIYKTUBHBIE, IETYKTUBHBIE U 110 AaHATIOTHUH ) U BHIBOJIBI;
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YMEHHSI CO3/1aBaTh, MPUMEHATH M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA,
MOJIEJIM ¥ CXEMBI JIJIsl peIIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

Ho3naeamenvnwvie YY/[:

dbopMupoBaHHe Yy4eOHOW U OOMIENONH30BATEIILCKOW KOMIIETEHTHOCTH B 001acTh
HCII0JIb30BAHUSA MH(OPMALIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI (MKT-
KOMIIETEHTHOCTH);

MepBOHAYAJIbHBIC TMPEACTABICHUS 00 HAESIX M O METOJaX MaTeMaTUKd Kak 00
YHUBEPCAIHHOM SI3bIKE HAYKH W TEXHHKH, O CPEACTBE MOJICIUPOBAHUS SBICHUM U
MPOLIECCOB;

yYMEHUE BUJETh MAaTEMaTHYECKYIO 3a71a4y B KOHTEKCTE MPOOJIEMHON CUTYyallud B APYTUX
JTUCIUTIIINHAX, B OKPY)KAIOIIEH KU3HU,

MOMCK ¥ HaxOoXJeHUEe OOOOIIEHHBIX CIIOCOOOB pEIIeHUs 3aJad, B TOM YHCIIE,
OCYIIIECTBJICHUE Pa3BEPHYTOTO MH(OPMAITMOHHOTO TTOUCKA M MMOCTAHOBKA HA €T0 OCHOBE
HOBBIX (yueOHBIX U MTO3HABATEIBHBIX) 337124,

KPUTUYECKOE OIICHWBAaHUE W WHTEPHPETHpOBaHWE WH(OOPMAIMU C Pa3HBIX MO3WIINMN,
pacro3HaBaHue U GUKCHPOBAHHUE MPOTUBOPEUNS B HH(GOPMAIIMOHHBIX HCTOYHUKAX;
WCTIOIH30BAHNE PA3JIMYHBIX MOJEITBHO-CXEeMAaTHYECKUX CPEACTB JUIsl TPEACTABICHUS
CYIIECTBEHHBIX CBA3€d W OTHOUIEHWW, a TakKe MPOTUBOPEUYUM, BBISBICHHBIX B
MH(POPMAITMOHHBIX UCTOYHUKAX;

HAaX0XJACHUE U MPUBOJ KPUTHYECKUX apTyMEHTOB B OTHOIICHUU JEHUCTBUN U CYXKICHHI
JIPYroro; CHOKOMHOE M pa3yMHOE OTHOIIEHUE K KPUTUUECKUM 3aMEUaHUSIM B OTHOLLIEHUH
COOCTBEHHOTO CYXICHHS, PACCMOTP UX KaK PECypC COOCTBEHHOTO Pa3BUTHSI,;

BBIXOJl 32 paMKH Y4YeOHOTO MpeaMeTa W OCYIIECTBIICHHUE IIEJICHANpPaBICHHOTO TMOMCKA
BO3MOJKHOCTEH TSI IIUPOKOTO TIEPEHOCA CPEACTB M CIIOCOOOB JICUCTBUS;

BBICTpaBaHNE WHIAUBUAYATHHON 00pa30BaTeIbHONW TPACKTOPHH, C YIETOM OTPaHUUYCHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

YMEHHE MEHSTh U YIEP>KUBATh PAa3HbIE MTO3UIIMU B MO3HABATEILHON JEATEIBHOCTH;
YMEHHE MMOHUMATh U MCIOJb30BaTh MAaTEMAaTHYCCKUE CPEJCTBA HATJISTHOCTH (PUCYHKH,
YEPTEKH, CXEMBI | JIP.) JUIsl WULTIOCTPALlUW, HHTEPIPETAllUN, apTyMEHTAIH;

YMEHHE BBIJBUTATh THUIOTE3bl TIPH PEIICHWHW YYEeOHBIX 3a7a4y W TMOHWMAaHHS
HEOOXOUMOCTH MX ITPOBEPKH;

MIOHUMAHUE CYHIIHOCTH QITOPUTMHUYECKUX MpEANUCAaHUNM W YMEHHs JE€WCTBOBaTh B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM;

CHOCOOHOCTH TUIAHUPOBATh U OCYIIECTBISATH JEATEIbHOCTh, HAIIPABIEHHYIO HA PEIICHUE
3a71a4 UCCJIE0BATEIbCKOTO XapaKTepa.

Kommynuxamuenwvie YY/I:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBIIATH JCJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH,
TaK W CO B3pOCIBIMH (KaKk BHYTpU 0Opa3oBaTelIbHON OpraHu3aliK, Tak M 3a €
npenaenamu), TOAOUpaTh TApTHEPOB IS JIEIOBOM KOMMYHHKAIIMH HMCXOJS U3
COOOpaKeHM Pe3yIbTATUBHOCTH B3aMMOICHCTBUSI, & HE JINYHBIX CUMIIATHIA;

MPUA OCYIIECTBICHUHM TPYIIOBOH pabOThl OBITH KaK PYKOBOJUTENIEM, TaK M UYJICHOM
KOMaH/Ibl B Pa3HBIX pOJsiX (TeHepaTop WJCH, KPUTHK, UCIIOJHUTEINb, BBICTYIAOIIHIA,
9KCHEPT U T.1.);



KOOPJMHUPOBAHUE U BBINOJHEHHE PAOOTHI B YCIOBHSX PEAITBbHOTO, BUPTYaJbHOTO MU
KOMOMHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BEpHYTOE, JIOTUYHOE U TOYHOE U3JIOKEHUE CBOEH TOYKU 3PEHHUA C MCIOIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCBMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaHH€ KOH(JIMKTOT€HHBIX CUTyallUd M NPEJOTBpAIleHHE KOH(PIUKTOB J0 HX
aKTHUBHOHN (ha3bl, BHICTpaUBaHKE JIEIOBOW W 00pa30BaTEIbHON KOMMYHUKAIMH, H30eras
JMYHOCTHBIX OLIEHOYHBIX CYXICHUMH.

IIpenmeTHble pe3yabTaThl:

Monyab «Adreopa 1 Ha4YaJIa MATEMATHYECKOT0 AHAJIH32)

OCO3HABaTh 3HAYEHUE MATEMATHMYECKOW HAyKW JUIs pPElIeHUs 3a/1ad, BO3HUKAIOIIHUX B
TCOPHUHU W B IMPAKTHUKE, IHUPOTY WU B TO KE€ BpPEMA OIpaHUYCHHOCTH HNPHUMCHCHUA
MaTEMaTUYCCKHUX METOJOB K aHaJIM3y U UCCICAOBAHUIO ITPOLECCOB U SIBJICHUM B npupoae
H OOIIECTBE;

OCO3HaBaTh 3HAUCHUC IMPAKTUKH W BOIIPOCOB, BOSHUKAIOIINX B caMou MaTEMaTHUKE, IJIs
(hopMHpOBaHMS U Pa3BUTHUS MaTEMaTHUECKOW HAYKH; UICTOPHUIO Pa3BUTHSI OHITHS YHCIIA,
CO3/IaHUs MaTEMATHYECKOTO aHAJIN3a;

OCO3HABaTh 3HAUYECHHUE HJEH, METOJIOB U pe3yNbTaTOB ajreOpbl M MaTeMaTU4YEeCKOIro
aHalM3a JUIsl IOCTPOECHUS MOJIETEH PEeAbHBIX MPOLECCOB U CUTYallUl; YHUBEPCAIbHBIN
XapaKTep 3aKOHOB JIOTMKW MAaTEMAaTHYCCKHUX paCCY)K)IeHI/II\/'I, HUX IMPUMCHUMOCTDb BO BCEX
001aCTAX 4eT0BEUECKON AEATEIBHOCTH;

[IOHMMAaTh pa3iudue TpeOOBAHUH, NPEIbABIAEMBIX K J0Ka3aTelbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLIMAIbBHO—YKOHOMMYECKUX U T'YMaHUTapHBIX HayKaX, Ha MPAaKTHKE;
pa3BUBaTh IPEICTABICHUE O BEPOATHOCTHOM XapaKTepe pa3jINYHBIX IIPOLECCOB U
3aKOHOMEPHOCTEN OKPYXKAIOLIETO MUPA;

OIIEpUPOBATH NOHATUAMU: OTPE30K, HHTEPBAJL, IOJyMHTEPBAJ, IPOMEKXYTOK C BBIKOJIOTOM
TOUKOM, rpaduueckoe MpeaCcTaBIeHUe MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;
IIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHHUS 1J11 0OOCHOBAHUS UICTUHHOCTH YTBEP)KICHUM;
OIIEpUPOBATh MOHATUSAMU: HATypaIbHOE YHUCIIO, MHOKECTBO HATYpaJIbHBIX YMCE, LIEJI0E
YHCII0, MHOKECTBO LIEJIBIX YUCEell, 0OBIKHOBEHHAs P00k, eCATUYHAs IpOOb, CMELIaHHOE
YHCJIO, PALMOHAIBHOE YHCJIO, MHOKECTBO pPAalMOHAIBHBIX YHCEJ, HpPpaLMOHAIbHOE
YHCIIO0, NEHCTBUTEIIBHOE YMCIIO, MHOXECTBO JNEHCTBUTEIBHBIX YHCEJ, F€OMETpUYECKas
MHTEPIIPETALMS HATypaJIbHBIX, LEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YUCEL;
BBIIIOJIHATh OKPYIJICHHE PpAlUOHAIBHBIX W HMPPALMOHAIBHBIX YHUCEN C 3aJaHHOU
TOYHOCTBIO;

YIOPSI0YUBATh YHCIIA, 3alICAHHBIE B BUJIE OOBIKHOBEHHO! U JIECATUYHOM qpodu, uKcia,
3aMMCaHHbIe C UCTOJIb30BaHUEM apU(PMETHUECKOro KBaJpaTHOTO KOPHS;

BBITMIOJIHATE CTaHJAPTHBIE TOXKJIECTBEHHBIE IPE0Opa3oBaHUs TPUTOHOMETPHUECKUX,
HUPPALMOHAIIBHBIX BBIPAKEHUN;

BJIQJIETh MOHATHAMMU: 3aBUCUMOCTb BEIMYHH, (DYHKIMS, apryMeHT U 3HaueHHe (PyHKIHH,
001acTh OTpeieNIeHUs] 1 MHOYKECTBO 3HaUYeHUH (DyHKIMHU, TpapUK 3aBUCUMOCTH, I'paduK
GbyHKUIMHU, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHUE HA YHCIOBOM
MIPOMEXYTKE, YObIBaHME Ha 4YHCIOBOM IPOMEXYTKe, HauOoJiblllee M HaWMEHbIlee
3HaYeHHe (PYHKIMHM Ha YHUCIOBOM IPOMEXKYTKE, MepHoauuecKas (yHKLHUs, MEpPUOJ,
YyeTHas U HedeTHas (PYHKIMH; YMETh IPUMEHSTh 3TU MOHATHUS NPH pELICHUH 33/1ay;



BJIAJICTh MOHATHEM OOpaTHast (PyHKIMS; IPUMEHSTh 3TO MOHATHE MIPU PELICHUH 337134,
NPUMEHATh TIPH PEIICHUH 3a/1a4 CBOMCTBa (YHKUMH: YETHOCTh, NEPHOAUYHOCTD,
OTPaHUYEHHOCTB;

MPUMEHSATH NPH PELICHUU 337a4 IpeoOpazoBaHus IpaduKOB PYHKITHIA;

BJIQJIETh  TMOHATHAMH  YHCJIOBAas  IOCIEAOBATEIbHOCTh,  apu(MeTHuecKass W
reOMETPUYECKas IIPOTPECCHS;

OPUMEHSATh TPHU PpEHICHWH 3aJad CBOWCTBA M MpPH3HAKH apU(DMETHUECKOW W
r€OMETPUYECKON NPOTPECCUN;

BJIAJIETh TMOHATHEM OECKOHEYHO YOBIBAafOmIash T€OMETPHUECKas MPOTpPEecCchss U YMETh
MPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;

BBITIOJIHATH BBIUMCIIEHUS U peoOpa30oBaHus BbIPAXKEHUH, COAEepKAIIUX JEHCTBUTENIbHbIE
YHUCIIa, B TOM YUCIIE KOPHU HATypaJIbHBIX CTEIICHEH;

BBINIOJIHATh ~ CTAHJAPTHBIE  TOXIECTBEHHbIE MpPeoOpa3oBaHMsl  UPPALMOHATIBHBIX
BBIPAKEHUH;

OBJIaJICTE OCHOBHBIMHU THIIAMU UPPALUMOHAJIBHBIX, CTCTICHHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB
" CTaHAAPTHBIMH METOJaMH UX pemeHHﬁ U NPpUMCHSATH UX IIPU PCUHICHUHA 3a1a4,

BIIQJIETh TOHSTHEM CTENeHHas (YHKIUs; CTPOUTh €€ IpapuK U yMETh HPHUMEHSTbH
CBOMCTBA CTENEHHOW (PYHKIIUU MPU PEIICHUH 3a4a4.

NEPEBOANUTH TPalyCHbIE MEPHI YIVIOB B PaJMaHHbIe U HA00OPOT;

CTPOUTH YHCJIOBYIO OKPYKHOCTb Ha KOOPIANHATHOM IIJIOCKOCTH;

OTKJIaJ(bIBaTh HAa YUCIOBOW OKPY>KHOCTHU 3HAYCHMsI Pa3JIMYHBIX YIJIOB;

BBISIBIIATH CBSI3b MEXKIY ACKapTOBBIMH KOOPAMHATAMHM M KPUBOJIMHEWHON KOOPAMHATOU
TOYKH Ha YMCIOBOW OKPYKHOCTH;

OIIEpUPOBATh TEPMHUHAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, aDKCUHYC, apKKOCHUHYC,
apKTAaHI'€HC, APKKOTAHI€HC;

IIPUMEHSATh CBOMCTBA CHHYCA, KOCHHYCA, TAHI€HCA U KOTAaHI€HCA: 3HAKU 110 YETBEPTIM,
COXpaHEHHME 3HAYCHMsI NP W3MEHEHMU yIJIa Ha LEeJ0€ 4HUCIO 00O0pPOTOB, YETHOCTb
KOCHHYCa U HEUETHOCTh CUHYCA, TAHI€HCA U KOTaHI'€HCa,

ONPEICIIATh 3HAYECHUsI CHHYCA, KOCMHYCA, TAHT€HCA M KOTaHT'€HCa YIJIOB HA YUCIIOBOM
OKPY>KHOCTH;

paboTath ¢ TabIUIIEH TPUTOHOMETPUUYECKUX (POPMYIT;

[IOHUMATh CYLIHOCTb, 3alUCh U IPUMEHEHHE (OPMYII IPUBEICHMUS;

BIIICTh MOHATUAMU TPUTOHOMETPUUECKUE byHKIMY:
y=S8in X,y =C0SX, Yy =1gX, y = CtgX ; CTpOUTb UX Irpa)uKu U YMETh IPUMEHSITH CBOMCTBA
TPUTOHOMETPUUYECKUX (QYHKIUI NP pelIeHUH 3a/1a4;

OPUMEHATh  (OPMYJBI  CIOXKEHUS TpU  [peoOpa3oBaHUM  TPUTOHOMETPHUUECKUX
BBIPAKEHUMN;

NPUMEHATh (QOPMYJBl JBOMHOTO aprymeHTa B paboTe C TPUTOHOMETPUYECKUMHU
BBIPaXKCHUSIMU;

OPUMEHATh (OPMYJIBI TOHM)KEHUS CTENEeHH B paboTe C TPUTOHOMETPUUYECKUMHU
BBIPAXKCHUSIMU;

peoOpa3oBbIBATh CyMMbI TPUTOHOMETPHUYECKUX (PYHKLUH B IPOU3BEICHHS;
peoOpa3oBbIBATh MPOU3BEICHUS TPUTOHOMETPUUECKUX (DYHKIIMNA B CYMMBI;



1peoOpa3oBbIBATh BEIpaKEeHUsT ASIN X+ BCoSX k Bumy Csin( X +1);

IIPaBUJIBHO HAXOAWTh 3HAYECHMS AaApPKCHHYCOB, AapPKKOCHUHYCOB, apKTAaHI€HCOB H
APKKOTAHI€HCOB YHCEIL;

MPUMEHSATh COOTBETCTBYIOIINE (POPMYIIBI pelIeHHs] MPOCTEHIINX TPUTOHOMETPHUIECKUX
YpaBHEHU;

BBIABJISITH CPEIU IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN YaCTHBIE CIIydau;
MPUMEHSTH K Pa3IM4HbIM TPUTOHOMETPUUYECKUM YPaBHEHUSM OIPEIEIICHHbIE METO/IbI UX
peuieHus: BBEJICHHE HOBOW IEPEMEHHOW, pa3lIoKEHUE HA MHOMKUTEIHW, BBEICHHE
BCIIOMOTaTEIBHOTO APIyMEHTA;

penaTh OTHOPOIHbIE TPUTOHOMETPUYECKHE YPABHEHUS PA3JINYHbBIX CTEIICHEM;

BJIIETh MOHATUSAMM: IPOU3BOIHAS (DYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKIUY;
BBIYMCIISATH IPOU3BOAHBIE JIEMEHTAPHBIX QYHKIMHI U NX KOMOUHAIMIA;

MPUMEHSTH NpaBuia JuddepeHInpoBaHus GYHKIIHIM;

10JIb30BaThCsl HOPMYIION BBIUMCIEHUS TPOU3BOIHON CIOXKHON (DYHKITUH;

MPUMEHSITh T€OMETPUUECKUN U (PU3UUECKUN CMBICIIBI IPOU3BOIHOM HA MIPAKTHKE;
nccienoBaTh GYHKIIUA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

CTPOUTH rpa@UKU U MPUMEHATH K PELICHUIO 3aJ]a4, B TOM YHCJIE C TapaMEeTPOM;

BIIQJIETh TMOHSATHEM KacaTellbHasg K rpaduKy (QYHKIMM U YMETh NPUMEHSATH €ro MpH
penieHnn 3a1ay.

3. Ilnmanupyemble pe3yabTaThl OCBOEHHUS] YUeOHOT0 NIpeaMeTa

10 - 11 kaacce

Boinycknuk naywumces:

OCO3HaBaTh 3HAYCHHE MAaTEMATHUCCKOW HAyKH JUIS PEIICHHS 3a]ad, BO3HUKAIONIUX B
TEOPUH M B TNPAKTHKE, IIMPOTY U B TO K€ BPEMs OrPAaHUYCHHOCTH NPUMEHCHHS
MaTeMaTHYEeCKUX METOJIOB K aHAIM3Y U UCCIICIOBAHHUIO IIPOIIECCOB U SABJICHHUH B IIPUPOIC
H 0OIIECTBE;

Ha OCHOBE MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJIC XapaKTePH30BaTh KPacoTy U
COBEPILIEHCTBO OKPYIKAIOIIET0 MUPA M IMPOU3BEICHHI UCKYCCTRA,;

OCO3HaBaTh 3HAYEHHE MPAKTHKH U BOMPOCOB, BO3HUKAIOIIKUX B CAMOM MaTeMaTuke, s
(GOpMUPOBAHHS U PA3BUTHUS MATEMATHUCCKOW HAYKU; UCTOPHIO PAa3BUTHSI OHATHUS YHCIIA,
CO3[IaHUs MaTEMAaTHYECKOr0 aHaJIN3a;

OCO3HABaTh 3HAYCHUE HJCH, METOJOB M PE3yJbTaTOB alreOpbl W MaTeMaTHYECKOTO
aHaJM3a Il IOCTPOCHHS MOJIENICH PeaibHBIX MPOIECCOB U CUTYallMi; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKH MAaTEMaTHYECKHX PACCYKICHUH, UX MPUMEHUMOCTh BO BCEX
00JIaCTSX YeIIOBEUECKOU JCATEIIbHOCTH;

MOHUMATh pa3jnuue TPeOOBaHU, MPEeIbSBISEMBIX K J0Ka3aTeNbCTBaM B MaTeMaTHKE,
€CTECTBEHHBIX, COIIMATbHO—AIKOHOMHUYECKUX U TYMaHUTAPHBIX HAyKaX, Ha MPaKTUKE;
pa3BHBaTh MPEACTABIEHHE O BEPOSTHOCTHOM XapaKTepe pa3IUYHbIX IPOIECCOB U
3aKOHOMEPHOCTEHN OKPYKAIOIIET0 MUPA;

WCIONh30BaTh OCHOBHBIE METOJBI JOKa3aTeNbCTBA, IMPOBOJUTH JIOKA3aTEIbCTBO U
BBITIOJHSITH OTIPOBEPKEHUE;

MIPUMEHSATH OCHOBHBIE METO/IbI PEIICHUSI MaTeMaTHUECKUX 3a]1a4;



NPUMEHATh TMPOCTEUIINE IMPOrPaMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHCTEMBI IIPH PEIICHNH MaTeMaTHYeCKUX 3a/1a4;

MOJIB30BaThCA MPHUKIAHBIMU MPOrpaMMaMH M MPOrpaMMaMH CHMBOJIBHBIX BBIYMCIICHUM
JUTSL ICCIIEI0OBAHUS MAaTEMAaTHUECKHX 0OBEKTOB;

MUMETH MPEJICTABICHHE O BKJIA/IC BBIIAIOMINXCS MAaTEMATUKOB B Pa3BUTHE HAYKH;
MOHUMATh POJIb MAaTEMATHKH B pa3BUTUU Poccum;

cBOOOJTHO OTIEpUPOBATH MOHATHAMU: ypaBHEHNE, HEPABEHCTBO, PABHOCUJIHHBIE YPABHEHUS
Y HEPaBEHCTBA, YpaBHEHHE, SIBIISAIOIICECS CIICACTBHEM APYroro ypaBHEHHS, YpPaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCHIILHBIE MIPEOOpa30BaHMsI yPABHEHUH;

peraTh pa3Hbie BU/IbI YPAaBHEHH U HEPABEHCTB U X CUCTEM;

OBJIAZICTh OCHOBHBIMH THIIAMH TOKa3aTeIbHBIX, JIOTAPH(PMHUYECKHX YypPaBHEHUH U
HEPaBEHCTB W CTAHIAPTHBIMH METOJAMH WX pEHICHU W MPUMEHATHh WX MPHU PEHICHUU
3azay;

MOHUMAaTh CMBICTI TEOPEM O PABHOCWIIBHBIX W HEPaBHOCWIHLHBIX IMPE0Opa30BaHUSIX
YpaBHEHHI U YMETh WX JIOKA3bIBATh;

BIIAJIETh METOJAaMHU DPEUICHUs YpaBHEHH, HEPAaBEHCTB M HMX CHCTEM, YMEThb BBIOMpATh
METO/1 pelleHus: 1 000CHOBBIBAThH CBOM BBIOOD;

WCTIONh30BaTh METOJ] MHTEPBAJIOB JUIS PEIICHHS HEPaBEHCTB, B TOM YHCJE JIPOOHO-
paIMOHATBFHBIX W BKIIFOYAIONINX B CE0s1 HPPaIlMOHAIBHBIEC BEIPAKCHUS;

pemath anreOpanyeckue YpaBHEHHS M HEPAaBEHCTBA W HMX CHUCTEMbl C IMapaMmeTpamMu
anreOpanveckuM U rpapuIecKuM METOdaMHU;

CBOOOJHO HCII0JIb30BATh TOXIECTBEHHbIE MpeoOpa3oBaHUs MpPH PELICHUH YpPaBHEHUU U
CHUCTEM ypaBHEHHUIA;

BJIIETh MOHATUSIMU NIOKa3aTeNIbHAas QYHKIUS, SKCTIOHEHTA; CTPOUTh UX IpaduKu U yMETh
MIPUMEHSTh CBOWCTBA MOKA3aTEIbHON (PYHKIMU MIPU PEIICHUH 3a]1a4;

BIIJIETh MOHATUEM JIorapudmMudeckast GyHKIHS; CTPOUTH €€ TpaduK U yMETh PUMEHSITh
CBOJCTBa Jlorapu@mMuueckoi GyHKINH MPU PELICHUU 3a]1aY;

MPUMEHSTH NPU PELICHUH 3a/1a4 IpeoOpa3oBanusi rpadukoB QyHKIUT;

CTPOUTH rpaQUKU U MPUMEHATH K PELUICHUIO 3aJ1a4, B TOM YHCJIE C TapaMETPOM;

BIIQJIETh MOHATUAMHU IEPBOOOpa3Has GyHKINS, ONPEICIICHHbIN HHTErpa;

npuMeHsITh TeopeMy HproTrona—JIeliOHuIa 1 ee ceCTBUS A pelIeHus 3a1ay;

BIIaZIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh UX IPUMEHSTH MIPU PELICHUH
3azay;

MMETh IpeJICTaBlIeHne 00 OCHOBAaX TEOPUU BEPOATHOCTEIH;

ONICpUPOBATh MNMOHATHUAMU: YAaCTOTA H BEPOATHOCTH CO6LITI/I$I, CyMMa U TIPOU3BCIACHUC
BepOHTHOCTCﬁ, BBIYUCIIATH BEPOATHOCTH COOBITHII HAa OCHOBE noacucTa 4ucjia uCcxoaoB,
onepupoBaTb OCHOBHBIMH OIIUCATCIBHBIMH XAPAKTCPUCTHUKAMHU YHCJIOBOTO Ha6opa,
MIOHATUCM I'€HEpaJibHast COBOKYITHOCTL U B]':>I60pKOI7I n3 HEC;

HUMECTh IIPEACTABIICHHUEC O JUCKPECTHBIX W HCIIPCPLIBHBIX CHy‘I&ﬁHBIX BCINYHNHAX, H
pacnpeaACiiCHUAX, O HC3aBUCUMOCTU CJ'Iy‘I@.fIHBIX BCJINYHH,

HUMCTDh NPCACTABIICHUC O MATCMATUUCCKOM OXUJAHUU U JUCTICPCHUU CJ'IyIIaI‘/’IHLIX BCJIIMYMH,
HUMCTDh NPCACTABIICHUC O COBMCCTHLIX PACIIPCACIICHUAX CJ'Iy‘-IElﬁHLIX BCJIIMYHNH,
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MOHMMAaTh CYTh 3aKOHa OOJIBIIMX YHUCENI ¢ BBIOOPOYHOTO METOAA H3MEpPEHHS
BEPOSITHOCTEM;

UMETh TPEACTABIECHUE O HOPMAJIbHOM pACHpPElENICHUd M IpUMepax HOPMAaJIbHO
pacnpeeeHHbIX CIIy4allHbIX BEJIUYNH;

HMMETh IPEJCTABICHNUE O KOPPEISALUH CITydallHbIX BEIUUNH;

pelaTh pa3Hble 3a/1a4M MOBBIIIEHHONW TPYAHOCTH;

aHAJIM3UPOBATh YCIIOBUE 3aJaud, BbIOMpaTh ONTUMAJBHBIM METOJ pEUICHUs 3aJayH,
paccMmarpuBas pa3jiMuHble METO/bI;

CTPOUTh MOJIENIb PEUICHUsI 3aJayd, IPOBOJUTH JOKA3aTENbHbIE PACCYXKICHUS IpU
PELIeHNH 3a]1auH;

pemaTth 3aaaud, TpeOyromue mnepedopa BapuaHTOB, IPOBEPKH YCIOBUM, BBIOOPA
ONTUMAJILHOTO pe3yJIbTaTa;

aHAJIM3UPOBATh U UHTEPIIPETUPOBATH OJIYUECHHBIE PELLICHUS B KOHTEKCTE YCIIOBHUS 3a/1a4H,
BBIOMpATH PELICHMS], HE IPOTUBOPEYAINE KOHTEKCTY;

MEePEeBOJIUTh MPHU PEHIeHUH 3aJaud MHGOpPMAIUIO U3 OJHOM (OPMBI 3amucH B APYrylo,
HCIOJIb3YS PU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, TPaQUKH, TUATPAMMBI.

BblnyCKHllK noJiyuum 603M0HCHOCHLb HAYYUMIBCA .

pa3BUTh TPEICTABICHHE O 4YHCIE W YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX JIO
JNENCTBUTEIBHBIX YUCEN; O POJIM BBIYUCIICHUN B YEJTOBEYECKON MTPAKTHKE;

CBOOOJTHO BBINOJIHATH TOKAECTBEHHBIE TPE0OPa30BaHus JIOrapu(PMUIECKUX U CTEIIEHHBIX
BBIPAKCHUI;

CBOOOJHO ONpeAesATh TUIN M BbBIOMpaTb METOJ pEUIEHHUs I[OKa3aTelIbHBIX U
jJorapu(MUYECKUX YpaBHEHHMM ¥ HEPaBEHCTB, HUPPALMOHAIBHBIX YPaBHEHUH WU
HEPaBEHCTB, UX CUCTEM;

cBOOOJIHO pelIaTh CUCTEMBbI JIMHEHHBIX YPABHEHUH;

pelaTh OCHOBHBIE TUIIbI YPaBHEHUI U HEPABEHCTB C IapaMeTpaMu;

OIEpHPOBATH MOHATHEM EPBOOOPa3HON (DYHKLIMU AJIS pElIeHus 3a/1a4;

OBJIAZICTh OCHOBHBIMU CBeJeHUAMU 00 wuHrerpane Hprorona—JleiiOnuna u  ero
IPOCTEUIINX IPUMEHEHUSX;

YMETh BBINOJHATh NPUOIMKEHHbIE BBIYMCICHUA (METO/Abl peIleHUs YpaBHEHUI,
BBIUMCIIEHUS OIPEEICHHOTO UHTErpaa);

YMETh MPUMEHSTh INPUIIOKEHUE TPOU3BOIHON U ONPE/IEICHHOT0 HHTErpajga K PeLIeHUIo
3aJa4 €CTeCTBO3HAHUSA;

UMEThb IMpPEJICTaBICHUE O CTATUCTUYECKUX TIHIOTe3aX U IPOBEPKE CTAaTHUCTUYECKOM
TUIOTE3bl, 0 CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

UMETb MPECTAaBICHUE O KOAUPOBAHUH, TBOUYHON 3aMIUCH, TBOUYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMU MOHATHUAMHU Teopuu rpadoB (rpad, BepuinHa, pedpo, CTENEHb
BEPILIUHBI, IyTh B Irpade) U yMETb NPUMEHATh UX MPH PEILIEHUH 3a]1a4;

UMETb MPEJCTABICHUE O IEPEBbAX U YMETh IPUMEHATH NPH PEIICHUH 33/1ay;

BJIQJICTh MMOHITHUEM CBS3HOCTh U YMETh IPUMEHSITh KOMIIOHEHTHI CBS3HOCTH MPHU PEIICHUH
3ajay;

YMETh OCYLIECTBIATH IyTH MO pedpaM, 00X0 bl pedep 1 BeplinH rpada;
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MMETh TPEJICTaBICHHE O BBIOOPOYHOM KOI(D(PUIIMEHTE KOppeNsiuu W JTHHEHHOU
perpeccuy;

MMETh TPEJCTABJICHUE O CTATHCTUYECKUX THUIOTE3aX M MPOBEPKE CTATHCTHUYECKOU
TUTOTE3b], O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

HMMETh TIPEJICTABJICHUE O CBSI3U IMITMPUICCKUX U TCOPCTUUSCKUX PACTIPEICIICHUN;

MMETh TIPEJICTABJICHUE O KOJTUPOBAHUH, TBOMYHON 3aMKCH, JBOMYHOM JICPEBE;

BIIJICTh TTOHSITHEM CBS3HOCTh M YMETh IPUMCHSITH KOMIIOHCHTHI CBSI3HOCTH IIPH PEIICHUN
3ajad.

Hcnonvzoeamo npuoﬁpemelmble 3HAHUA U YMEHUA 6 npaxmuttecxoﬁ oeamenvHoCmMU U

HOBCEOHEBH O IHCUHU ON1A:

JTIOKa3aTeNbHBIX PACCY)KICHUM B CUTYallUSIX TTOBCETHEBHOW XKU3HU, MIPU PEIICHUU 3a/1a4
W3 IPYrUX MPEeIMETOB;

COCTaBJICHUS U PEIICHUS YpaBHEHUW, HEPABEHCTB, MX CUCTEM TIPH PEIICHUH 3a1a4 APYTUX
Y4€OHBIX MPEIMETOB;

BBITIOJTHEHUST OIEHKH TPABJOINOJA00MS PE3yNbTaTOB, TOJYYaeMbIX TIPH PEIICHUHN
pa3IUYHBIX YPAaBHEHHM, HEPABEHCTB U UX CHUCTEM TPH PEIICHUH 3a/a4 JAPYTUX yIeOHBIX
MIPEAMETOB;

COCTaBJICHUS M PEIICHUS YpaBHEHUW U HEPABEHCTB C MapaMeTpaMu MPHU PEIICHUN 3a/1a4
JIPYTUX Y4eOHBIX MPEIMETOB;

WCIOJIb30BAHUS MPOTPAMMHBIX CPEICTB MPU PELICHUH OTAEIbHBIX KIacCOB YPaBHEHUM U
HEPaBEHCTB;

3alMCH, CpPaBHEHUS, OKPYIJICHHS UWCJIOBBIX JaHHBIX pEabHbIX BEJIMYUH C
WCIOJIb30BAHUEM Pa3HBIX CUCTEM W3MEPEHMUS;

onpezeneHus mno rpadukaM U UCIOJIb30BAHUS MPU PEIICHUs MIPUKIAIHBIX 3a/1a4 CBOWCTB
peaIbHBIX TMPOLIECCOB W 3aBHUCUMOCTEH (HAaWOOJbIIME W HaWMEHBIIME 3HAYCHUS,
MPOMEXYTKA BO3pacTaHusl U YyObIBaHMSI (YHKIHH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACUMITOTHI, TOUKH Meperuda, nepuos u T.11.);

onpejeNieHus 1o rpadukaM MPOCTEHIINX XapaKTEPUCTUK MEPUOAMYECKUX MPOLIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAJAUOCBS3H U Jp. (aMILTUTY/A, IEPUOJ U T.I1.);
WHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOM CUTYaIUU;
pelleHns TNPUKIAAHBIX 3a7ad U3 OWOJOTWH, (DU3MKH, XUMUU, SKOHOMHKU U JPYTUX
MIPEIMETOB, CBSI3aHHBIX c UCCIIeIOBaHUEM XapaKTEePUCTUK MIPOIIECCOB;
WHTEPIPETUPOBAHUS TOTYYCHHBIX PE3YIbTATOB;

MPAKTUYECKUX pacueToB Mo (opMmylnaM, € HCIOJb30BAaHUEM IPU HEOOXOIUMOCTU
CIPAaBOYHBIX MaTepUaJIOB, KalbKyIATOpPa, KOMIIBIOTEPA;

MOCTPOEHHUS M UCCIEAOBAHUS TPOCTEUIINX MATEMATUYECKUX MOJIETIEH;

BBIYHCIICHUS WM OLICHUBAHHUS BEPOSATHOCTH COOBITHIA B peallbHOM KU3HU;

BBIOOpA MOAXOAAIIETO METOIa MPEACTABICHUS K 00pabOTKU JaHHBIX;

ONMCAHUS U UCCJIEIOBAHMS C IOMOINIBIO U3Yy4aeMbIX OHATUN PEaIbHBIX 3aBUCUMOCTEN;
WHTEPIpPETAlUN PE3YIbTATOB PEHICHUS 3aJa4 C yY€TOM OTpaHUYEHUI, CBA3aHHBIX C
pealIbHBIMM CBOMCTBAMHU pacCMaTPUBAEMBIX MPOIIECCOB U SIBIICHUH;

pEIIeHUS T€OMETPUUYECKUX, PUZNIECKUX, IKOHOMUUECKHUX U JAPYTrUX MPHUKIATHBIX 337124,
B TOM YHUCJIE C UCTIOJIB30BAHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUATIOB.
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Moayas «I'eomerpus»

Buvinycknuk nayuumcea:

IIOHUMATh 3HAYCHHUEC TCOMCTpHUU JId PCHICHHUA 3aJad, BO3HHUKAKOINIMX B TCOPUU U B
MIPAKTUKE;

IMPOTY NMPUMEHEHUS F€OMETPUYECKUX 3HAHUM K AHAJIN3Y U MCCIIECIOBAHUIO pPEabHBIX
MPEAMETOB U SIBJICHUH B IPUPOJIE U OOIIECTBE;

IIOHUMATb 3HAYCHHUC IMPAKTHKU KW BOIPOCOB, BOZHUKAIOIIUX B camMou TCOMETpUH, IJId
(hopMHUPOBAHHMSI U PA3BUTHUS TEOMETPUHN KaK MaTEMaTHYCCKON HAYKH;

HMCThb IMPCACTABJIICHHUA O BO3MOXHOCTH I'COMCTPHUHM JId OIIMCAHHA CBOMCTB PCATBbHBIX
MPEIMETOB ¥ UX B3aMMHOTO PACIOJIOKCHHUS,

OCO3HABATh POJIb aKCHOMATHKH B TEOMETPUH; BO3MOXHOCTB IIOCTPOCHHS TCOMETPHUSCKUX
TEOpUH HA aKCMOMATHYECKOW OCHOBE;, 3HAYCHHWE aKCUOMATHKH JUIS APYruX objacteil
SHaHUA U JJI IPAKTUKH,

pasznuyath TpeOOBaHUS, MpPEIbSABISEMbIE K J0Ka3aTeIbCTBaM B T'€OMETpHHM, airedpe,
€CTCCTBCHHBIX, CONUAJIbHO—OKOHOMHWYCCKUX U TYMAHUTAPHBIX HAYKaX, Ha ITPAKTUKE,
BJIaICTH FCOMCTPUYCCKUMH TMMOHATHAMU TIpU PCIICHHM 3aJad4 W TPOBCIACHUHN
MAaTEeMaTHYECKUX PACCYXKICHUM;

CaMOCTOSITEIFHO (POPMYJIUPOBATH OMPEACICHUS] TEOMETPUUYECKUX (UTYp, BBIJIBUTATH
THIOTE3EI O HOBBIX CBOMCTBAX U IMPpU3HAKAX TCOMETPUICCKUX (i)I/Ipr 1 000CHOBBIBATH WIH
OTIpOBEpraTh HMX, 000O0IIATh WM KOHKPETH3UPOBATh PE3yJlbTaThl Ha HOBBIX KIAaccax
¢uryp, TpOBOAUTH B HECJIOXHBIX Cly4dasx Kiaccuukanuio ¢Guryp mo pa3iudHbIM
OCHOBAHUSIM;

WCCIIEIOBAaTh YEPTEKH, BKIIIOYass KoMOMHaMu (HUTYp, U3BIEKaTh, HHTEPIPETUPOBATh H
peoOpa3oBbIBaTh HHGOPMAIIHIO, TIPEICTABICHHYIO Ha YEPTEkKAX;

pemaTh 3aJa4d TeOMETPUYECKOTO COJACP)KaHUs, B TOM 4YHCJIEC B CUTYalMsX, KOTJa
JITOPUTM PEIICHHSI HE CIICYET SIBHO U3 YCIOBUS, BHITIOIHITH HEOOXO0 TUMBIE JUISl PEIICHHSI
3aJ]auu JIOTIOJTHUTEIILHBIE TOCTPOCHHUSI, KICCIIEIOBATH BOBMOXKHOCTh PUMEHEHHS TEOPEM U
dbopmyIn I peleHus 3a1ag;

yMeTh (POPMYIIMPOBATH M JIOKA3bIBATH TEOMETPUICCKUE YTBEPHKICHUS;

BJIQJICTh MOHATHSIMHU BEKTOPBI M UX KOOPIAMHATHI;

YMETh BBITIOJIHATH OTICPAIMH HAaJl BEKTOPAMHU;

UCIOJIb30BaTh CKAJIIPHOE MPOU3BEICHHE BEKTOPOB MPH PELICHUH 33]1ay;

MPUMEHATh YPaBHEHHE TUIOCKOCTH, (OPMYIY PACCTOSHHS MEXKIY TOYKAMH, YPaBHCHHE
cdepsl IIpH PeIICHUHN 337134,

MPUMEHSTh BEKTOPBI U METOI KOOPAWHAT B IMIPOCTPAHCTBE NIPU PEIICHUY 3a/1a4;

BIIAIETh TIOHATUSMH TeJa BpalleHus (UIHH]IP, KOHYC, Iap U cepa), X ceYeHHs U YMEThb
MPUMEHSTH UX MPU PELICHUU 3a/1a4;

BIIAJIETh TOHSATUSMHU KacaTeNbHbIE MPSIMbIE U IMJIOCKOCTH U yMETh MPUMEHATh U3 MPHU
pElIeHUH 33]1aY;

HMMETh TPEJCTABJICHUS O BIUCAHHBIX M OMUCAHHBIX chepax U YMETh MPUMEHSITh UX MPHU
pElIeHUH 33]1aY;

BIIAIETh MOHATHAMHU 00beM, 00HEMbl MHOTOTPAHHUKOB, TEJ BPAICHUS U MPUMEHATh UX
MIpH peIIeHUH 33]1aY;
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UMETh INPEICTABICHUE O pa3BepTKE LWIMHIPA M KOHYyCa, IUIOIIAJM IOBEPXHOCTHU
LWIMHPA U KOHYCa, YMETh IPUMEHSTh UX IIPU PELICHUU 33]1a4;

UMETH MPEJCTABICHHE O IUIOIMIAIN cHepbl U yMETh MPUMEHSTH €T0 MPU PELICHUH 337134,
YMETb pelIaTh 3a/1a4¥ Ha KOMOMHALIMY MHOTOTPAaHHUKOB U TE€J BPAILCHMS;

HMETb MPECTaBIECHUE O [10100MH B IPOCTPAHCTBE U YMETh PEILaTh 33/1a4l Ha OTHOLIEHUE
00BEMOB ¥ TUIOMIAICH TOBEPXHOCTEH 1MOJ00HBIX HUTYD.

Bbmycmum nROJIyuum 603MO0HCHOCHb HAYYUMIBCA .

MIPUMEHSTH NIPU PELICHUHU 3a/1a4 (POPMYILY pacCTOSIHUS OT TOUYKHU J0 IUIOCKOCTH;

BIIQJIETh Pa3HBIMHU CMOCOOAMU 3a/IaHUsI YPaBHEHUS MPSIMOM U YMETh MPUMEHSTh UX TPU
pELIeHNH 3a]1aY;

HaXOJHUTh PACCTOSHUE MEX]Yy CKPEIIMBAIOIIMMUCA MPSIMBIMHU, 33JaHHBIMU B CHCTEME
KOOpJIMHAT;

MPUMEHSTh NPU PEIICHUHU 3a/1ad U J0Ka3aTelIbCTBE TEOPEM BEKTOPHBIH METOJ M METOJ
KOOpJIMHAT;

UMETh TPEJCTABIEHHWE O [JBHKEHHSIX B IPOCTPAHCTBE: MapauIeIbHOM IEpPEeHoCe,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, UEHTPAJIbHOM CHMMETpUH, TIOBOPOTE
OTHOCHTEIILHO MPSMON, BAHTOBOM CUMMETPHH, YMETh MPUMEHSATH UX TIPH PEIICHUH 33]1a4;
HMMETh IPEJCTABJICHUS O MPeoOpa3oBaHUU M0JA00US, TOMOTETUH U YMETh MPUMEHATh UX
MIpH pelIeHUH 3a]1ay;

MMETH MPEJCTABICHUE O IMJIMHIPUYECKUX U KOHNUECKUX CEYEHUX;

MMETh TPEJCTABICHNE O Kacalouuxcs cepax U KOMOMHALMU TeJl BpAllEHUS U yMETh
MIPUMEHATh UX IIPU PELICHUN 3a/1a4;

HaxoJUTh OOBEM Mapaljiesienueaa U TeTpadapa, 3aJaHHBIX KOOPAMHATAMHU CBOUX
BEPILNH;

UMETh TpelCcTaBieHHe 00 akcuoMax oO0beMa, MPUMEHITh QOopMyiIbl 00BEMOB
MPSIMOYTOJIBHOTO MapajulelieNuIeia, TPU3Mbl U MUPAMUJIbI, TETpa’Apa IpPH PELICHUU
3a/1ay;

MIPUMEHSTH TEOPEMBI 00 OTHOLIEHUSX 00BEMOB NP PELICHUH 33/1a4;

MPUMEHSITh WHTErpayl Jjsl BBIYMCICHUS OOBEMOB U TOBEPXHOCTEH Tell BpalleHUS,
BBIYHCIICHUS TIOIAIN chepruuecKkoro mnosica u 0o6bemMa mapoBoro cios;

YMETb MPUMEHATH POPMYIbl 00BEMOB MPU PEUICHUH 33/1a4;

YMETh PellIaTh 3aJa4d Ha MJIOCKOCTH METOJIAMU CTEPEOMETPHUH.

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU OeAmenbHOCmu u
HOBCEOHEBHO MHCUHU OT1A:

ONMCAHMSI peaTIbHBIX CUTYallUl Ha SI3bIKE T€OMETPHH;

peleHus MPaKTUYECKUX 3aj]lad, CBSI3aHHBIX C HAXOXKICHHEM I€OMEeTPUYECKUX BEIUYHH
(ucrob3yst Mpu HE0OXOAUMOCTH CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA);

MOCTPOEHUH T'€OMETPUYECKUMHU MHCTpPyMEHTaMM (JIMHEiKa, YroJbHUK, LUPKYIb,
TPaHCIOPTHP);

COCTaBJICHUSI C MHCIOJIB30BAHMEM CBOWCTB TE€OMETPUYECKUX (UTYyp MaTeMaTHYECKHX
MojIeNel Ui peleHus 3a1a4 IPaKTHYEeCKOT0 XapaKTepa 1 3a/1a4 U3 CMEKHBIX JIUCIUIIINH,
MCCIIeZIOBAaHUS MTOJTyYEeHHBIX MOJIeNIel M MHTepIpEeTallui pe3ybTara.
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4. TemaTHUYeCKOE IJIAHUPOBAHHUC.

A.]'[l"eﬁpbl H HAYAJI MATEMATHYECCKOIro aHajim3a

ITo aBTOpckoit | Ilo paboueii
Ne Pa3nen xypca nporpamme nporpamme 10 xmace | 11 xmace
(xos1-BO 4acoB) | (KOJ-BO 4acoB)
Aure0pa m Ha4yaJIa aHAJIU3a
1. IloBTOpEHUE U pacIIUpEHHUE 8 8
CBEICHMIA O (PYHKIIUU 8
CrenenHas QyHKIMS 21 21 21
Tpuronomerpuueckue 99
GbyHKITIT 22 22
4. Tpuronomerpuyeckue 12 12 12
YpaBHEHHS U HEPABEHCTBA
5 IIpoussonnas u ee
. 20
MpUMEHEHHE 20 20
6. |lIloBropenue kypca anreOpsl u 5
Hayaja aHaJn3a 2 2
KoHnTposnbHble paboThI
8 KOJINYECTBO
IT
7. oKa3zaTelbHas U 26 26 26
norapudmudeckas GyHKIHHA
8. HHTerpan u ero npuMeHeHue 11 11 11
9 DneMeHThl KOMOUHATOPUKH.
' 9 9 9
bunom HerotoHa.
3
10. JIEMEHTBI Te“opI/H/I 9 9 9
BEPOATHOCTEH
11. | [oBTOpeHue kypca anreOpbl 30 30 30
U HavyaJl aHaJu3a
KoHTposbsHbIe paboThI
(konm4ecTBO) 7
Hroro 170 170 85 85
I'eomeTpust
10-11 kaaccst
ITo aBTopckoit | Ilo paboueit 10 1
Ne Paznen kypca nporpaMme nporpamMme
KJacc | Kiacc
(xoI1-BO yacoB) | (KOJ-BO 4acoB)
1 BBenenue B ctepeoMeTpuio 7 7 7
2 [TapannenbHOCTB B IPOCTPAHCTBE 13 13 13
3 [leprieHAUKYISAPHOCTD B 21 21 21
MPOCTPAHCTBE
4 MHororpaHHuKu 9 9 9
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5 [ToBTOpEHME Kypca reoMeTpun 1 1 1
KonTtponshsie paboTsl 6
5 Koopaunats! 1 BEKTOpEI B 12 12 12
MIPOCTPAHCTBE
7 Tena Bpaiienus 22 22 22
8 O6bemsl Ten. [lmomans chepsl. 12 12 12
9 [ToBTOpEHUE Kypca TeOMEeTpHH 3 3 3
10 | KonrtponbHbie paboThI 6
Hroro 102 102 o1 51

5. Copepxanue yyeOHoro kypca marematuku 10-11 knaccos

10 kaace
Monayab «AJdredpa u Ha4ajJia MATEMAaTHYECKOI0 aHAJIN3a»

IToBTOpenue marepuaja 7-9 kiaccos

I'naBa 1. IloBTopeHnue u pacmmpenue cBeeHHii 0 GyHKIUH

Haubonpiee u HauMmeHbliee 3HaueHUs (QyHKIUU. YETHbIE M HEUETHBIE (PYHKIIHU.
[Toctpoenue rpadukoB (QyHKIUN C MOMOIIBI0 TeOMETpHUUECKUX INpeoOpazoBaHuil. OOpaTHas
¢byHk1us. PaBHOCHIIBbHBIE ypaBHEHUS M HEPABEHCTBA. MeTO/1 HHTEPBAJIOB.

I'naBa 2. Crenennasi QyHKuus

CrenenHas (QyHKUMSA C HaTypaibHbIM mokazaTeneM. CrteneHHass (QyHKIUS C LENbIM
nokazateneM. OnpejieneHne KopHs 7 — oif crenenn. Oyrknusa y = V/x . CBoiicTBa KOpHS 1 — Oif
crenenu. OnpeaeneHnue U CBOMCTBAa CTENEHU C PpallMOHATIBHBIM MOKa3aTenaeM. MppanuoHanbHbie
ypaBHEHHUS. MeTo ] paBHOCUIIBHBIX IPE0Opa30BaHUM IJ1s pEIICHUS UPPAlHOHANBHBIX YPaBHEHUH.
WppatnmonaibHble HEpaBeHCTBA.

I'naBa 3: Tpuronomerpuueckne QyHKIUN

Paguannas mepa yria. TpuroHomerpudeckne (GyHKIIMH YHACIOBOTO apryMeHTa. 3HAKH
3HAYCHUH TPUTOHOMETPHUCCKUX QYHKIUH. YETHOCTP M HEYETHOCTh TPUTOHOMETPHUYECKHX
¢byukuuii. Ilepuoanueckue Qynkiuu. CpoiictBa M rpaduku (QyHKOUNA y =Sin X, Y = COSX.
CpoiictBa u rpaduku  GyHKUul Yy =tgx,y =Cctgx. OCHOBHBIE COOTHOIICHHUS MEXKIY
TPUTOHOMETPHUYECKUMH (YHKIMSIMH OJHOTO M TOTO K€ apryMeHTa. DOpMYyIbl CIIOKEHHS.
®opmysnbsl npuBeneHus. @opMyIibl IBOWHOTO U MOJOBUHHOTO yriioB. CyMMa U pa3HOCTh CHHYCOB
(kocunycoB). DopMmyinbl MpeoOpa3oBaHHs MPOU3BEACHUS TPUTOHOMETPUYCCKUX (YHKIMHA B

CyMMY.
I'maBa 4: Tpuronomerpu4eckue ypaBHeHHs M HEPABEHCTBA

VpaBuenue C0S X=b. YpaBuenue Sin x=Db. YpaBuenus tg x=b u ctg x=b. Oyukuun
y=arccos x, y=arcsin x, y=arctg x u y=arcctg X. TpuroHomeTpuuecKkue ypaBHEHHsI, CBOISIIHECS
K anreOpanyeckuM. PerieHne TPUTOHOMETPUYECKUX YpPaBHEHHH METOJIOM DAa3JIOKEHHs Ha
MHOXHTENN. Pemenne npoctelmx TpPUroHOMETPUIECKUX HEPABEHCTB.

I'naBa 5: Ilpon3BoaHas u eé npuMeHeHHe
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[IpencraBnenue o npezaene QyHKIUH B TOYKE M O HEMPEPHIBHOCTH (YHKIIMH B TOYKE.
3amaua 0 MrHOBEHHOM CKOPOCTH M KacaTelnbHOU K rpaduky ¢yHkuuu. IloHsATHE MPOU3BOAHOM,
IIpaBuia BBIYMCIICHUS IPOU3BOJAHBIX. YpaBHEHHE KacaTesnbHOM. IIpusHaku Bo3pacTaHus u
yobiBanus GpyHkmuu. Touku sxcTpemyma ¢pyHkimy. [IpaMenenre nporu3BoaHOM Py HaX0KICHUN
HanOOJIBIIETO U HaUMEHbIIETo 3HaueHn pyHkuuu. [loctpoenune rpadukoB GyHKIHMIA.

IloBTOpEHUE

VYopakHeHus: A1 HOBTOPEHMsI Kypca anreOpbl U Hayall MaTeMaTHueckoro aHaiuza 10
KJacca.

10 kaacce

Moayas «I'eomerpus»
I'naBa 1. BBeneHue B cTepeoMeTpUIo

OCHOBHBIG IIOHATUSA CTGpGOMGTpI/II/I. AKCI/IOMBI CTCpeOMCTpI/II/I. CJ'ICI[CTBI/ISI U3 aKCHuoOM
crepeomerpun. [IpoctpancTBennsie Gurypsl. HauanbHble TpeicTaBlIeHHs] O MHOTOTPaHHHUKAX.
Merto ceueHU .

I'nasa 2. Ilapa/uieJiIbHOCTH B POCTPAHCTBE

B3anmHoe pacniosioxkeHne IByX MpsMbIX B MpocTpaHcTBe. [lapaienbHOCTh NPAMOi U TIIIOCKOCTH.
[TapannensHocTs TUIOCKOCTEW. I[IpeoOpazoBanus ¢uryp B mpoctpancTBe. [lapamnensHoe
npoektupoBanue. CpoeKTHPYEeM Ha MIOCKOCTb.

I'naga 3. IlepneHAMKYJAPHOCTH B MPOCTPAHCTBE

Yron Mexay nOpsMbIMA B TpocTpaHcTBe. [lepneHauKynsipHOCTb MNPSAMOM U IJIOCKOCTH.
[lepnienaukynsp u HakiaoHHas. Teopema o0 TpEX NMEPHNEHIUKYIApPAX. YTOJI MEXKIY NPAMON M
IJIOCKOCTBIO. [IBYyrpaHHbI yroja. Yrosl Mexay IUIOCKOCTAMU. [lnomans OpTOroHaIbHOM
MPOEKIIMU MHOTOYTOJIbHUKA. «CTepeOMETPUUECKOE) PACIIONOKEHUE ABYX MPSIMBIX.

I'naBa 4. MHoOrorpanHuKu

[Tpuszma. Ilapamnenenunen. Ilupamupa. VYceu€énnas nwupamuga. [limatroHoBbl  Tena.
I'eomeTrpuueckoe Tero.

Hrorosoe noBropenue Kypca reomerpun 10 kiacca

AKCHUOMEI CTCPpCOMECTPUU MU HX CJICACTBHA. HapaHHeJ'IBHOCTB [NpsAMBIX H IUIOCKOCTEH.
HepHeHI[I/IKy.]U{pHOCTB NpsAMBIX H MJIOCKOCTEM. MHOFOFpaHHI/IKI/I. IInomanu OOKOBBIX
HOBerHOCTefI IIPpU3MBbI U ITUPaAMU/IbI.

11 kaace

Monyab «Aaredpa 1 Ha4aJJa MATEMaTHYECKOT0 AHAJIHN32)

IToBTOpenue marepuana 10 kaacca
I'nasa 1: Iloka3aTeabHas u Jorapupmuyeckas GyHKuun

CreneHb ¢ TPOU3BOJBHBIM JCHCTBUTEIBbHBIM MoOKazaTeneM. IlokasarenbHas —(yHKIuS.
[TokazatenbHble ypaBHeHUs. [loka3zaTenpHble HepaBeHcTBa. Jlorapugm u ero cBoicCTBa.
Jlorapudmuueckas ¢pyHkuus u ee cpoiicta. Jlorapupmuueckue ypasuenus. Jlorapupmuueckue
HepaBeHCTBa. [Ipon3BoiHbIE TOKA3aTENbHON U ToTapuPMUIecKOi HYHKITHUI.
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I'naBa 2: UHTerpaj u ero npuMeHeHHe

[TepBooOpasnas. [IpaBuna HaxoxxaeHus niepBooOpasHoii. [lnomans KpUBOJUHEHHON Tpareiuy.
Onpenenéuuplii nHTErpaji. Berancinenue 06beMOB Tel.

I'naBa 3: Diementbl koMOnHaTOpUKU. Bunom HeloTona

Meron marematudeckoit unaykuuu. [lepectanoBku. Pazmerenus. Couetanusi (KOMOMHAIUM).
bunom Herorona.

I'maBa 4: DjieMeHTBI TEOPUH BePOSITHOCTEH

Omneparuu Hajx COOBITHSAMU. 3aBUCUMBIE U He3aBUCUMBIE coObITHA. Cxema bepnymmu. Crnyuaiinbie
BEJIMYUHBI U UX XapaKTEPUCTUKH

IToBTOpEHUE
Moayas «I'eomerpus»
I'naBa 1. KoopanHaTsl H BeKTOPbI B IPOCTPAHCTBE

JlekapTOBBI KOOpAMHATHI B MPOCTpaHCTBE. BekTopbl B mpocTpaHcTBe. ClI0KEHNWE W BHIYUTAHHE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. ['omorerns. CkalsspHOE NMPOU3BEIECHHUE BEKTOPOB.
I'eomeTrpuueckoe MecTo TOYEK MPOCTPAHCTBA. Y paBHEHHE MJIOCKOCTU. UeThl pEXMEPHBIH KYO.

I'naBa 2. Tena BpauieHust

Hunmuuap. KomOunanmy munuaapa 1 npusMbel. Konyc. Yceu€nnsiii konyc. KomOunaum konyca
u upamubel. Chepa u map. YpasHenue chepsl. Bzanmuaoe pacnosioxenue chepbl U MI0CKOCTH.
MHororpaHHuky, BHUCaHHbIE B cdepy. MHOTOrpaHHUKH, OIHUCAHHBIE OKOJIO CQephl.
KomOunamuu nmunmuazpa u cepsl, KoHyca u cephl.

I'naBa 3. O0bémbl Teu. [lnomansb chepbl

O06bEM Tena. Dopmysbl 11 BEIYUCICHUS 00bEMa Mpr3Mbl. DOPMYITBI IS BEIYUCICHHS 00BEMOB
nUpaMuibl U yceu€HHor nupamuasl. O0bEMBI Ten BpamieHus. [Lmomans cdeprl. Onpenenenue
MUHKOBCKOTO.

HTorosoe noBroperHue kypca reomerpun 10-11 kiaccon

AKCHOMBI CTEpPEOMETPUU U HX ciencTBUA. [lapannenbHOCTh MPSAMBIX, IPSIMONW M TIOCKOCTH.
CkpemuBaromiuecs: npsimpie. [lapamnensHocTh TwuiockocTel. [lepneHIuKynsspHOCTh MPSIMON U
wiockoctu. TeopemMa o0 TpEX NEPHEHIUKYIAPax. YIoJd MeEXIy MpsIMOH M IUIOCKOCTBIO.
JIByrpannbiii yron. IlepneHaukynspHOCTh MmiIocKocTeld. MHOTOrpaHHHMKH: Mapasieienue],
npu3Ma, MUpaMuja, IUIOIIAaM UX moBepxHocTed. llunuHap, KOHyC W mIap, MJOUIAAW HX
nosepxHocTeil. O0bEMBI Ten. Bekropsl B npocTpancTse. JleiicTBus Haj BekTopamu. CkaisipHOe
IIPOU3BEACHNE BEKTOPOB. I[0BTOpEHNE TEOpUY U pELIEHKE 3a1a4 10 BCEMY KypCy T'€OMETPUH.
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