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ITosicHuTe/IbHAA 3alICKA

Pabouvas mporpamma o MmaTeMaTHKe pa3paboTaHa Ha OCHOBE:

— MepepanpHoro 3akoHa ot 29.12.2012 N 273-@3 "O6 obpa3oBanuu B Poccuiickoit
Oenepanun";

— @enepanbHOro rocyJapCTBEHHOI0 CTaHIapTa CpeIHEro o0I1ero oopa3oBaHus,
YTBEPKAECHHOIO

nprka3zoM MunoOpuayku Poccun ot 17 mast 2012 rona Ne 413;

— IIpukaza MunuctepcTa oOpa3oBanus u Hayku P® ot 29 utons 2017 r. Ne 613 «O BHeceHnn
U3MEHEeHUH B (eiepaIbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHbBIN CTaHAAPT CPEIHETO OOIIEero
o0Opa3oBaHUs, YTBEPKICHHBIN pukazoM MuHUCTepcTBa 00pa3oBaHus v Hayku Poccuiickoi
Oepnepannu ot 17 masg 2012 1. Ne 413»;

— [ToctranoBnenus ['maBHOro rocyJapcTBEHHOT0 caHuTapHOro Bpaya Poccuiickoit denepannu
oT 29 nexabps 2010 . N189 "O6 yreepxaenuu CanlluH 2.4.2.2821-10
"CaHUTapHOAINIEMHOJIOrMUECKHE TPeOOBAHUS K YCIOBUSAM M OpraHU3aluu 00y4eHus B
00111€00pa30BaTENbHBIX YUPEKICHUIX";

- YueOnsiii mnan MBOY BMO «EpmakoBckas cpenusis mkoinay Ha 2023-2024 yuebHblit Toa

- [Tonoxenue o paboueil nporpamme

Monyib «Asredpa U HayaJda MATEeMAaTHYECKOr0 aHAJIM3a» pa3padboTad ¢ yuérom [IpumepHoit
IpOrpaMMbl CpeHero oouiero o0pa3oBaHus 0 MaTeMaTUKe U aBTOPCKOM MPOrpaMMBbl:
Marematuka: paboure nmporpammsbl: 5-11 kinaccel/ A.I'. Mep3msk, B.B. Tlonmonckuii, M.C. Sxup,
E.B. Byuko. — 2-e uza. nepepad. — M.: Benrtana-I'pad, 2017. — 164 c.

M3meHeHus B cofiepkaHue yueOHOro marepuaia He BHeceHbl. [IporpaMma KOHKpeTU3upyer
coJiepKaHue TIPEIMETHBIX TEM 00pa30BaTEIbHOTO CTaHAapTa: anredpa; QyHKINH;
TPUTOHOMETPHSI; Hayala MaTEMaTUUECKOI 0 aHaJIN3a; YPAaBHEHUSI U HEPABEHCTBA; AJIEMEHTHI
KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEH.

B ocHOBY nporpaMMsl nosiokeHa KOHLENIus, peaycMaTpuBaromas GopMupoBaHue
(YHKIIMOHATIBHBIX 3HAHUM U YMEHHH, KOTOpbIe 00eCIeUnBatOT 11eJ1eCO00pa3HOe MPUMEHEHNE
3HaHM 1o anredpe U Havajam aHanu3a. [Iporpamma peanusyercs ¢ UCHOIb30BaHUEM
CJIETYIOIIEr0 y4eOHO-METOIUYECKOT0 KOMILIEKTA:

10 xnace

Mopayab «Ajredpa u HayajIa MaTeMATHYECKOI0 AHAJIM32)

1) Maremartuka. Anredpa u Hadajga MaTeMaTH4ecKoro aHaian3a. bazoBelil ypoBens: 10 kiacc:
yuebHuk / A.I'.Mep3mnsk, J.A. Homuposckuii, B.b. ITononckwuii; nox pea. B.E.

[Toponbckoro. — 5-e u3a., crepeoruil. — M.: Benrtana-I'pad, 2020. — 368 c.: mi. —
(Poccuiickuii yueOHUK).

2) Maremaruka: anredpa 1 Hauaja MaTeMaTHYECKOro aHaJIn3a, reoMeTpus. Anredpa 1 Hadasa
MaTeMaTHuecKoro aHanuza. ba3zoblil yposens: 10 knacce: meroauueckoe nocodue / E. B. bytixko,
A.T. Mep3nsik, B. b. [lononckuii, M. C. SIkup. — M. : Benrana-I'pag, 2020. — 113 c. : ui1. —
(Poccuiickuii yueOHUK).

3) Maremaruka : anre6pa ¥ Hayaja MaTeMaTHYECKOTr0 aHajIu3a, reomeTpus. Anredpa u
Hayajla MaTeMaTU4YeCcKOro aHanu3a. bazoselil ypoBeHs : 10 kiacc : JUIaKTHYECKHE

matepuaisl / A. I'. Mep3msik, B. b. ITononckuii, E.M. Pabunosuy, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).

11 kaace

Monayab «Aaredpa u Hayajia MAaTEeMaTHYECKOr0 aHAJIU3A)

1) Maremartuka. Anredpa u Hauajga MaTeMaTH4ecKoro aHanu3a. bazoBelil ypoBens: 11 kiacc:
yuebnuk / A.I'.Mep3msk, J.A. Homuposckuii, B.b. [Tononckuii, M.C. Sxup; nox pen. B.E.
[Tomonbckoro. — 3-e u3a., crepeorutt. — M.: Benrtana-I'pad, 2020. — 288 c.: un. —



(Poccwmiickuii yueOHHK).

2) Maremaruka : anreOpa U Hayajla MaTeMaTUYECKOro aHallu3a, reoMeTpusi. Anredpa u
Hayaja MaTeMaTHYeCKOro aHaim3a. ba3zoBblil ypoBeHs : 11 kiace : MeToaudeckoe nocooue
/ E. B. Byniko, A. T'. Mep3mnsk, B. b. ITononckwii, M. C. xup. — M. : Benrana-I'pad,
2020. — 74 c. : un. — (Poccuiickuii yueOHHK).

3) Maremaruka : anreOpa 1 Hayaja MaTEeMaTUYECKOTrO aHajm3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTU4eCcKoro aHaiau3a. bazoselil ypoBeHs : 11 kiace : AuiakTHYECKUe
marepuaisl / A. I'. Mep3msk, B. b. ITononckuii, E.M. Pabunosuy, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 110 c. : win. — (Poccuiickuii y4eOHUK).

[Ipu cocraBnenun moayis «I"'eomerpusi» Obuta ucnonb3oBana [IpumepHas nporpamma
cpeaHero o01iero o0pa3oBaHus 10 MaTEMAaTUKE U aBTOPCKask MporpaMMa: Maremaruka: paboune
nporpammsl: 5-11 kimaccel/ A.I'. Mepsnsik, B.b. [Tononckuii, M.C. Skup, E.B. by1tiko. — 2-e uz.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

W3meHeHus B coliep:kanre yueOHOro MaTepuana He BHeceHbl. [IporpamMMa KOHKpEeTU3UpYET
coJiep>KaHue MPEeIMETHBIX TeM 00pa30BaTeIbHOTO CTaHJapTa: TEOMETPUSI Ha TIOCKOCTH;
IPsIMBIE U MJIOCKOCTU B IPOCTPAHCTBE; MHOTOTPAHHUKH; TeJla BPALLICHUSI.

10 kacc

Moayas «I'eomeTpus»

1) Maremaruka. ['eomeTpusi. basoBslit yposens: 10 kiacc: yuebnuk / A.I.Mepansk, JI.A.
Homuposckuii, B.b. ITomonckuii u np. — 3-¢ u3a., crepeorunt. — M.: Benrana-I'pad, 2020. — 208
c.: ui. — (Poccuiickuii yueOHUK).

2) Matemaruka : anredpa U Hadajga MaTeMaTUYECKOTo aHajIu3a, reomeTpus. [ 'eomerpus.
bazogsrii yposens : 10 kiace : meroanyeckoe nocodue / E. B. bynko, A. I'. Mep3msik, B.

b. ITononckuii, M. C. SAkup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuit
y4E€OHUK).

3) Maremaruka : anredpa u Hauyajga MaTeMaTH4YECKOro aHalIu3a, reoMeTpus. I 'eomerpus.
bazoBebiil yposens : 10 kiacc : nuaaktudeckue Matepuaisl / A. I'. Mepsnsk, B. b.
[Tonouckuit, E.M. PabunoBuy u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : un. —
(Poccuiickuii yueOHUK).

11 kaace

Monyab «I'eomerpus»

1) Maremaruka. ['eomeTpust. ba3oBblit ypoBens: 11 kiacc: yuebnuk / A.I'"Mep3nsk, 1. A.
Homuposckuit, B.b. Ilononckuii, M.C. Skup; nox pen. B.E. I[lononbckoro. — 3-¢ uzz.,
crepeotun.— M.: Benrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHUK).

2) Maremaruka: reometpusi. ba3oBbli yposens : 11 kiace : Mmeroguueckoe nocodue / E. B.
byuxo, A. I'. Mep3msk, B. b. ITononckuii, M. C. Slkup. — M. : Benrtana-I'pad, 2020 —
68 c. : mi1. — (PoccuiickuiltyueOHUK).

3) Maremaruka : anredpa U Hauajga MaTeMaTUYECKOro aHajau3a, reomeTpus. [ 'eomerpusi.
bazoBeblit yposens : 11 kiacc : nuaaktudeckue Mmatepuaisl / A. I'. Mepansk, B. b.
[Tonouckuit, E.M. PabunoBuy u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : un. —
(Poccuiickuii yueOHUK).

CornacHo yueOHOMY TUTaHY Ha U3y4YeHUE MaTeMaTUKu oTBoauTcs 340 9acos:

B 10 kiacce (170 gacoB B rof: 3 yaca B HEJCNIO MOIYJIb «ANreOpa 1 Havasia
MaTeMaTUYeCKOro aHaju3a» U 2 yaca — Moayib «['eomerpusi»);

B 11 kinacce (170 gacoB B rof: 3 yaca B HEJCNIO MOIYJIb «ANreOpa U Havasia
MaTeMaTUYeCKOT0 aHallu3a» U 2 yaca — Moayb «['eomeTpus»).

Cpok peanuszaiuu paboyeil mporpamMmsl 2 roja.



IlnanupyemMsble pe3yibTaTbl OCBOCHHS Y4e€0OHOI0 peaMeTa

10 kaace

JINYHOCTHBIE pPe3yJIbTAThI:

* BOCIIUTAHUE POCCUMCKON I'PaKJaHCKON MJEHTUYHOCTH: NaTPUOTU3MA; TOTOBHOCTH K
ciaykeHuto OTedecTBy, €ro 3alluTe; OCO3HAHUS POCCUNCKON MIEHTUYHOCTHU B
MOJIMKYJIBTYPHOM COLIMYME; UyBCTBA MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOIITHOCTH
poccuiickoro Hapojaa u cyasoe Poccuu;

* MUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTU HAyKH, TOTOBHOCTh K HAYYHO-TE€XHUYECKOMY TBOPUYECTBY, BIaJICHUE
JIOCTOBEPHON MH(POPMAIUEH 0 IEPEOBBIX TOCTHIKEHUSX U OTKPBITUSIX MUPOBOK U
OTEUECTBCHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 yCTPOWCTBE MUpPA U
o0I11eCTBa;

* TOTOBHOCTH M CITOCOOHOCTH K CAMOPa3BUTHIO, CAMOOOPA30BAHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIIEYEIIOBEUECKUMH IICHHOCTSIMHU U UCaJIaMU IPaKIaHCKOTO OOIIECTBA;
* TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATENILHOE OTHOLICHHE K HEIIPEPHIBHOMY 00Pa30BaHHIO KaK
YCIIOBUIO yCIEUIHOM MpodeccnoHanbHOM 1 001IeCTBEHHON AesITeNbHOCTH;

* OpHeHTalKs 00yJaIOIIMXCs Ha Peau3alliio MO3UTUBHBIX KU3HEHHBIX MEPCIICKTUB,
WHUIIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTD U CLIOCOOHOCTH K JINYHOCTHOMY
CaMOOMPEIEICHHIO, CIIOCOOHOCTh CTABUTH LIENTU U CTPOUTD KUZHEHHBIE TIJIaHBbI;

* TOTOBHOCTb K JJOTOBOPHOMY PEryJIMPOBAHUIO OTHOLIECHHUM B IPyNIe WK COLUATbHON
OpraHu3aIli; TOTOBHOCTh 00YYaIOIIUXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATUN
pelleHui, 3aTparuBaroNX UX MpaBa ¥ UHTEPECHI, B TOM YKCIIE B Pa3IMYHbIX (hopMax
00IIECTBEHHON caMOOpraHU3allui, CAMOYTIPABJICHHUSI, OOIIECTBEHHO 3HAYMMON
JesATeIbHOCTH;

* OCO3HAHHBIN BBIOOP OyIyIIeH nmpodeccruu Kak MyTh U CIIOCO0 peaan3aiuu COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB;

* TOTOBHOCTH OOYYAIOIINXCS K TPYAOBOM NMPpohecCHOHATBHOU IEATeTbHOCTH KaK K
BO3MO’KHOCTH y4YacCTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
001IeHaIIMOHATIFHBIX MTPO0JIEM; HPAaBCTBEHHOE CO3HAHME U MTOBEJICHNE HA OCHOBE YCBOCHUS
00111e4YeTI0BEUECKUX IIEHHOCTE!, TOJIEPAHTHOTO CO3HAHUS U TTOBEJCHUS B MOJUKYJIHTYPHOM
MHUpPE, TOTOBHOCTH U CITOCOOHOCTH BECTU JUAJIOT C IPYTUMH JIFOJIbMH, TOCTUTAaTh B HEM
B3aUMOTIOHMMAaHUs1, HAXOAUTh OOIIUE TIEH U COTPYIHUYATH JJI UX JOCTHUIKEHUS,

* pa3BUTHE KOMIIETCHIINI COTPYTHUYECTBA CO CBEPCTHUKAMH, IETHbMU MJIAIIETO BO3pacTa,
B3POCIIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIeI0OBATEIBCKOM,
MIPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH.

* YMEHHE SICHO, TOUHO, TPaMOTHO M3J1aratb CBOU MBICJIM B YCTHOM U MUCbMEHHOM peuu,
MMOHUMATh CMBICJI TIOCTAaBJIEHHOM 3a7]a4uM, BBICTpauBaTh apryMEHTalIUI0, IPUBOIUTH
MpUMEPHI U KOHTPIPUMEDPHI;

* IpEeACTaBICHUE O MATEMAaTHUUECKOM HayKe Kak cepe 4eTOBeuecKol 1eaTeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS LIUBUIIA3AIUY;

* KPEaTUBHOCTh MBIIJICHUS, UHUIIMATHUBA, HAXOIYMBOCTh, aKTUBHOCTb IPU PELICHUU
MaTEeMaTUYeCKHUX 3a/1a4;

* KpUTUYHOCTh MBIIIUICHUS], YMEHUE PACIIO3HABATH JIOTHYECKUE HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

* YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YUeOHOM MaTeMaTHIYEeCKOU IeITeTbHOCTH;
* CIIOCOOHOCTH K AIMOIMOHATLHOMY BOCTIPUATHIO MAaTEMaTHIECKUX OOBEKTOB, 3a/1a4,
pEeLIeHUH, pacCyKICHUI.



MertanpenmeTHble pe3yJibTaThl:

Pecynamuenvie YY/[:

* CITIOCOOHOCTH CAMOCTOSITENILHO 00OHAPYKHUBATh M (HOPMYITUPOBATh yUeOHYIO podIeMy;
OTIPECIIATH 1ENIb YIeOHOU NeATeIbHOCTH, 33]]aBaTh MapaMeTPhl K KPUTEPHH, TTO KOTOPHIM
MO>KHO OIPENICINTh, YTO IIeJIb JJOCTUTHYTA; CTABUTh U (DOPMYITHPOBATH COOCTBCHHBIE
3a/1a4¥ B 00pa30BaTeIbHON ACSITEITLHOCTH U )KU3HCHHBIX CUTYAIIHUSIX; Pa3BUBATh MOTHBEI
Y UHTEPECHI CBOEH MO3HABATEIBLHOW JIEATEIIbHOCTH;

* OLICHMBATh BO3MOXHBIE MMOCIEACTBUS JOCTUKEHHUS MOCTABICHHOM 1I€JIU B JIEATEILHOCTH,
COOCTBEHHOM KU3HU U KU3HH OKPY>KAIOIIUX JFOJICH, OCHOBBIBASICH HA COOOPAKEHUIX
STUKHU ¥ MOpPAJIH;

* CIIOCOOHOCTh CAMOCTOSITEILHO TIAHUPOBATH ATBTEPHATUBHBIC ITYTH JOCTUXKEHUS LIETIEH,
OCO3HAHHO BhIOMpaTh HanOoJee A3 (HEKTUBHBIC CIIOCOOBI PEIICHHUS YUSOHBIX U
MO03HABATEJIbHBIX 33]1a4;

* OLICHUBATh PECYPChI, B TOM YHUCII€ BpeMsl U Jpyrue HeMaTepHuaabHbIE PECYpPChI,
HE0OXO0IUMbIE IJIs JOCTUKEHHSI TIOCTABJICHHOM 1IeTH;

* OpPraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYpCOB, HEOOXOAUMBIX IS JOCTUKEHUS
MOCTaBIICHHOW 1ENIH;

* CONOCTABIAThH MOMYUYEHHBINA Pe3yJbTaT EATEIHHOCTH C MOCTABICHHOM 3apaHee 1elNblo;

* YMEHHE COOTHOCUTH CBOU JCHCTBHUSI C IIAHUPYEMBIMH pe3yIbTaTaMu, ONPEACIsaTh
CrocoObl CWCTBUN B paMKaXx MPeAOKEHHBIX YCIOBHM U TpeOOBaHMIA,

* YMEHHUE OCYIIECTBIISITH KOHTPOJIb M0 00pa3ily U BHOCUTh HEOOXO0IMMbIE KOPPEKTHBHI B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYalIUeH;

* CIIOCOOHOCTH aJIEKBATHO OLICHUBAThH MPABUIILHOCTD HJIA OIIMOOYHOCTH BBHITTOTHEHUS
y4ueOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHHUS;
* YMEHUE OIPEICIATh MOHSATHUS, CO3/1aBaTh 000OIICHS, YCTAHABIINBATh AHAIOTHH,
KJIACCHU(UITUPOBATE, CAMOCTOSATEIHFHO BEIOMPATh OCHOBAHUS M KPUTEPHH IS
KJaccuukanuu;

* YMEHHUE YCTaHABJIMBATh IPUIHHHO-CIICACTBCHHBIE CBSI3U; CTPOUTH JIOTHUECKUE
pacCyX)ICHHsI, yMO3aKITIOUCHUS (MHIYKTUBHBIE, IETYKTUBHBIC U IT0 AHAJIOTUH ) U BBIBOJIBI;
YMEHUS CO3/1aBaTh, IPUMEHSATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA,
MOJICJTM M CXEMBI JIJISl PEIIeHUS YIeOHBIX U TT03HABATEIHHBIX 3a71ad.

Ho3znaeamenvnvie YY/[:

* popmupoBanue yueOHOI 1 00IIENOIF30BaTEIHCKOM KOMIIETEHTHOCTH B 00JIaCTH
MCIONIb30BaHUsl HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKTkoMneTeHTHOCTH);
* IepBOHAYATbHBIC MPEJCTaBICHUs 00 UESIX U O METOJJaX MaTeMaTHKHU Kak 00
YHUBEPCATHHOM SI3bIKE HAYKH U TEXHUKHU, O CPEJICTBE MOJICITUPOBAHHUS SIBJICHUN U
IIPOLIECCOB;

* YMEHHUE BUIETh MAaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlUU B APYTUX
TUCITUTIIINHAX, B OKPYKAIOMICH KU3HU;

* MOMCK W HaXOXKJIeHUE 00OOIICHHBIX CITIOCOOOB PEIlIeHus 3a/]a4, B TOM YHCIIE,
OCYIIECTBIIEHUE Pa3BePHYTOr0 HH()OPMAIIMOHHOTO MOWCKA M MTOCTAHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX M O3HABATEIBHBIX) 33]1aY;

* KPUTUYECKOE OIICHUBAHKUE U MHTEPIIPETHPOBAHUE HHPOPMAIINH C PA3HBIX MO3HUIIUMI,
pacrio3HaBaHue U (PUKCHPOBAHKE ITPOTUBOPEUUS B MH(POPMAITMOHHBIX HCTOYHUKAX;

* FCTIOJIb30BaHUE PA3TMYHBIX MOJIEITHHO-CXEMATHUECKUX CPEICTB JIJISl IPEACTABICHHS
CYIIECTBEHHBIX CBS3€H M OTHOIIICHUH, a TAK)Ke IPOTHBOPEYHIA, BHISIBJICHHBIX B
WH(OPMAITMOHHBIX HCTOYHUKAX;

* HAXOXKJICHHUE W TTPUBOJ] KPUTHYSCKUX APTYMEHTOB B OTHOIIICHUH JICHCTBUHN M CYKJICHUH



JIpyroro; CHIOKOMHOE ¥ pa3yMHO€ OTHOLICHHE K KPUTUYECKUM 3aMEYaHUsIM B OTHOLLICHUH
COOCTBEHHOTO CY>KACHUS, PACCMOTPEHHE UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXO/ 32 paMKH Y4€OHOTr0 MpeAMETa U OCYIIECTBICHHUE LI€JIECHAPAaBIEHHOTO TOMCKA
BO3MOXKHOCTEH JUIsl IIMPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB JENCTBUS;

* BBICTPaUBaHHUE MHIUBUAYAIbHON 00pa30BaTEIbHON TPAEKTOPUH, C YUETOM OI'PAaHUYECHHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPaHUUYCHMUS;

* YMEHHUE MEHSTDh U yIEPKUBATh Pa3HbIE MTO3ULIMHU B [I03HABATEIbHON JESATEIBHOCTH;

* YMEHHUE IOHUMATh U UCII0JI30BATh MaTEMaTUUECKHUE CPEJICTBA HATJISIAHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U JIp.) AJI WUTIOCTPALMK, UHTEPIIPETALIUN, apTyMEHTALUY;

* YMEHHE BBIJIBUTaTh TMIIOTE3bI IIPU PELLICHUH YUEOHBIX 33/1a4 U TOHUMAHHUS
HE00XOJMMOCTH UX IIPOBEPKH;

* [IOHUMaHUE CYIIIHOCTH AJITOPUTMHUYECKUX NPEANMCAHNN U YMEHUS JCHCTBOBATh B
COOTBETCTBUHU C IPEIJIOKEHHBIM aJITOPUTMOM;

* CIIOCOOHOCTB IUIAHUPOBATh U OCYILIECTBIATh JESATEIbHOCTh, HAIIPABJICHHYIO Ha pElIeHue
3a[a4 UCCIIEI0BATEIbCKOIO XapakTepa.

Kommynuxamuenwvie YY/I:

* pa3BUTHE CIOCOOHOCTH OCYLIECTBIIATH J€JOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU,
TaK ¥ cO B3POCIIBIMHU (KaK BHYTpHU 00pa30BaTeIbHON OpraHU3ally, TaK U 3a ee
npezenamu), NoAOUpaTh MapTHEPOB AJIs AE€T0BOM KOMMYHUKAIIUN UCXOAS U3
coo0pakeHNI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JTMUHBIX CUMIATUH;

* [IP1 OCYILECTBJIEHUH IPYNIIOBOM pabOThI OBITh KaK PyKOBOAMTEIEM, TaK U YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIsAX (TeHepaTop UJeH, KpUTHUK, UCTIOIHUTEIb, BBICTYAIOIINH,
AKCIIEPT U T.1.);

* KOOPAMHUPOBAHHUE U BBHIITOJHEHHE PAOOTHI B YCIOBUAX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHUS;

* pa3BepHYTOE, IOTUYHOE U TOYHOE U3JI0KEHUE CBOEH TOUKU 3pEHUS C UCIIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) S3BIKOBBIX CPE/ICTB; paclo3HaBaHHE KOH(DIMKTOT€HHBIX
CUTyalui U NpeoTBpalleHne KOHQIUKTOB JI0 UX

aKTUBHOH (pa3bl, BRICTPAUBaHUE JI€JI0BON U 00pa30BaTeIbHON KOMMYHHKAIIMH, n30erast
JMYHOCTHBIX OLEHOYHBIX CYXK/IECHUH.

IIpenmeTHble pe3yJbTaThl:

Yuawuiica nayuumesn:

Mopnyab «Ajredpa u Ha4yajaa MaTEeMATHYECKOI0 AHAJTH32)»

® 0CO3HaBaTh 3HAYEHNE MAaTEMATUYECKOM HAyKU AJIs PELIEHUS 3aja4, BOSHUKAIOIUX B
TEOPUU U B IPAKTUKE; IIUPOTY U B TO KE BPEMsI OTPAaHUUYEHHOCTH TPUMEHEHHUS
MaTEMaTHYECKUX METOAOB K aHAJIU3y U UCCIIEIOBAaHUIO IIPOLIECCOB U SIBJICHUM B IPUPOAE
1 OOIIIECTBE;

® 0CO3HaBaTh 3HAYEHUE NIPAKTUKHU U BOIIPOCOB, BO3HUKAIOLINX B CAMOM MaTeMaTHKE, [
(bopMHpOBaHHUS U Pa3BUTHSI MaTEMAaTUUYECKON HayKH; UCTOPHUIO PA3BUTHUS MOHATHS YHCIIA,
CO3aHMsI MAaTEMaTHYECKOIO aHAJIN3a;

® OCO3HaBaTh 3HAUYCHUE UJICH, METOJIOB U PE3YJIbTATOB aNreOpbl 1 MAaTEMAaTUYECKOTO
aHaJIM3a JUIsl HOCTPOEHUS MOJIENIEN PEATIbHBIX IPOLECCOB U CUTYallUi; YHUBEPCAIbHBII
XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX PacCyXJI€HUH, UX IPUMEHUMOCTb BO BCEX
00JacTsX 4eI0BeUeCKOM AeITeIbHOCTH;

® IOHUMATh pa3anune TpeOOBaHUM, MPEIbABISEMBIX K JOKA3aTEIbCTBAM B MaTEMATHKE,
€CTECTBEHHBIX, COIIMAIbHO—IKOHOMUYECKUX U TYMaHUTapHbIX HayKaX, Ha MPAKTUKE;

® pa3BUBATh MPEACTABICHUE O BEPOSTHOCTHOM XapaKTepe Pa3IMYHBIX MPOIIECCOB U
3aKOHOMEPHOCTEN OKPYIKAIOLIErO MUPA;



® OIIEPUPOBATh NMOHATUAMU: OTPE30K, HHTEPBAJL, IIOJyUHTEPBA, IPOMEXYTOK C BBIKOJIOTON
TOYKOM, TpaduecKoe MpeCTaBICHNE MHOKECTB Ha KOOPAMHATHON TIIOCKOCTH;

® [IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKACHHS 11 000CHOBAHUS UCTUHHOCTH YTBEPKICHU;
® OIIEpUPOBATh MOHATUAMU: HATYPAIBHOE YKUCIIO, MHOYKECTBO HATYyPAJIBHBIX YHCEI, LIEJI0E
YHCII0, MHOXKECTBO IIEJIBIX YUCEll, OOBIKHOBEHHAs IPOOb, NECATUYHASA APOOb, CMEIIaHHOE
YKCJI0, PALIMOHAIBHOE YHUCII0, MHOYKECTBO PAllMOHAIbHBIX YUCEIL, HPPALUMOHAIBLHOE
4HCIIO, AEUCTBUTEIBHOE YUCII0, MHOXKECTBO IEUCTBUTENBHBIX YHCEII, TEOMETPUYECKAs
MHTEPIIPETALNS HaTypaIbHbIX, LEIbIX, PALIMOHAJIBHBIX, JCCTBUTEIBHBIX YHCE,

® BBIIIOJIHATH OKPYIJIEHUE PAMOHAIBHBIX U HPPALIMOHAIBHBIX YHMCEN C 3alaHHON
TOYHOCTBIO;

® YIIOPSIOYUBATh YKCIIa, 3aAlIMCAaHHbIE B BUJIE OOBIKHOBEHHOM M IECSITUYHOM JIpoOH, YncIa,
3allMCaHHbIE C MCII0JIb30BaHUEM apU(PMETHUECKOTO KBaJIPaTHOTO KOPHS;

® BBINOJIHATH CTaHJAPTHBIE TOKAECTBEHHbIE IPEOOPa30BaHMs TPUTOHOMETPUUYECKHUX,
VPPALMOHAIILHBIX BBIPAXKCHU;

® BJIQJICTh MOHATHUAMU: 3aBUCHMOCTD BEIHMYNH, (DYHKIHS, apTYMEHT U 3HaueHHE (QyHKIIHH,
00J1acTh ONpeeNIeHHsI 1 MHOKECTBO 3HaYCHUH (DYHKINHU, Tpa(uK 3aBUCUMOCTH, TpaduK
¢dyHKIMHU, HYIM QYHKINH, TPOMEXYTKH 3HAKOITOCTOSTHCTBA, BO3pacTaHNE HA YUCIIOBOM
IPOMEXYTKe, yObIBaHUE HA YNCIOBOM IIPOMEKYTKE, HanOOJIbIIee M HANMEHbIIIEE
3HaYeHHe (PYHKIMU HA YUCIOBOM MTPOMEKYTKE, IEpUOIuIecKas GyHKINS, TIEPHOI,
YeTHasi ¥ HeueTHas! PyHKIUHN; YMETb PUMEHSTh 9TH MMOHATHUS TPU PEIICHUH 33/1a4;

® BJIQJICTh MOHATHEM OOpaTHas QYHKIIHS;, IPUMEHSITH 3TO MOHATHE IIPH PEIICHUHN 3a71ay;

® [IPUMEHSTH MPH PEIICHUH 3324 CBOWCTBA (DYHKIUIT: YETHOCTD, IEPHOJUIHOCTD,
OTrPaHUYEHHOCTB;

® [IPUMEHSATH [IPH PEILICHUH 3aJa4 IpeoOpa3oBaHus rpauKkoB GYHKLUH;

® BJIa/IeTh MOHATUAMU YUCIIOBAs! 1OCIEI0BATEIbHOCTD, apu(MeTnuecKas 1
reOMETpUYECKast IPOrPeCCHs; IPUMEHATD IIPU PELICHUN 3a/1a4 CBOMCTBA U IIPU3HAKU
apupMeTHIeCKON U

F€OMETPUYECKOU MTPOTrPECCUN;

® BJIA/IETh TIOHATHEM OECKOHEUHO yObIBarOIasi reOMeTpUYecKas IpOrpeccus U yMeThb
IIPUMEHSATH €r0 IPU PEIICHUH 3a/1a4;

® BBINOJIHSTH BBIYMCIIEHUS U TPeoOpa30oBaHMsI BIpAKEHUH, COAEpKAIINX JIeHCTBUTEIbHbBIE
4uCia, B TOM YUCJIE KOPHU HATyPAJIBbHBIX CTEIICHEM;

® BBINOJIHTH CTaHAAPTHBIE TOXKIECTBEHHbIE MPEe0Opa30BaHuUs UPPALIIOHATBHBIX
BBIPAKECHMI;

® OBJIAJIETh OCHOBHBIMH THIIaMU UPPALMOHAIBHBIX, CTEIICHHBIX YPABHEHUN U HEPABEHCTB
Y CTaHJAPTHBIMU METOAAMH UX PELICHUN U PUMEHATh UX IIPU PELICHUHN 3a/1a4;

® BJIAJIETh TIOHATHEM CTETIeHHas! PYHKIUS; CTPOUTH €€ TpaduK U yMETh IPUMEHSTh
CBOWCTBA CTENEHHOHN (PYHKLMU MPH peIICHUH 3a1au.

® [1epEeBOANTD I'PalyCHbIE MEPHI YTJIOB B PaJJMaHHbIE U HA000POT;

® CTPOUTH YUCIIOBYIO OKPYKHOCTb Ha KOOPAUHATHOM IIJIOCKOCTH;

® OTKJIA/IbIBATh HA YUCIIOBOU OKPY’KHOCTU 3HAUYEHHUs PA3JINYHBIX YIJIOB;

® BBISBIATB CBSI3b MEXK/Y JIEKapTOBBIMU KOOPJIWHATAMH U KPUBOJMHEWHON KOOPINHATON
TOYKHU HA YUCIIOBOM OKPYKHOCTH;

® OIEpHUPOBATh TEPMUHAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, apKCHHYC, apKKOCHHYC,
ApKTaHI€HC, APKKOTAHT€HC;

® IPUMEHSATH CBOMCTBA CHHYCA, KOCUHYCA, TAHT€HCA U KOTAHI'€HCA: 3HAKU 10 YETBEPTSM,
COXpaHEHME 3HA4YEHUS MPU U3MEHEHUH yIJla Ha 11€J0€ YUCIIO 000POTOB, YETHOCTb



KOCHHYCA U HEYETHOCTh CUHYCa, TAHI€HCA U KOTAHT'€HCa;

® OIIpENENATh 3HAUECHUS CUHYCA, KOCUHYCa, TAHT€HCA U KOTAHI'€HCa YIJI0B HA YUCIOBOM
OKpYKHOCTH;

e paboTath ¢ TAOIUIEH TPUTOHOMETPUUYECKUX (POPMYIT;

® IOHMMATh CYIIHOCTb, 3aIICh U IPUMEHEHUE (POPMYII IPUBEACHUS;

® BJIJIETh OHATHSIMH TPUTOHOMETPUYECKHE (DYHKIIHH:

y=SsinX,y=C0SX, Yy =1tgx, y = CtgX ; CTpOUTh UX I'padUKH U YMETh IPUMEHSITH CBOWCTBA
TPUTOHOMETPUUYECKUX (QYHKIMHI P PEIIEHUH 3a/1a4;

® IPUMEHATH (GOPMYJIbI CIOKEHUS IPU IPeoOpa30BaHMH TPUTOHOMETPUUECKUX
BBIPAXKEHUI;

® IPUMEHATH GOPMYJIbI IBOMHOIO apryMeHTa B paboTe ¢ TPUTOHOMETPUYECKUMU
BBIPA)KEHUSIMU;

® IPUMEHATH GOPMYJIbI IOHUKEHHSI CTEIIEHU B pab0Te ¢ TPUTOHOMETPUYECKUMU
BBIPKEHUSIMH,

e IPeoOpPa30BBIBATH CYMMBI TPUTOHOMETPUIECKUX (DYHKINI B TPOU3BEACHUS;

e IpeoOpa3oBBIBATH MPOU3BEICHNS TPUTOHOMETPHYECKIX (DYHKIUN B CYMMBI;

e 1peoOpa3oBbIBaTh BhIpaxKeHUs ASIN X + Bcos X k Bugy C sin(x +t) ;

® NPaBMJILHO HAXO/UTh 3HAUCHHSI aPKCHHYCOB, apKKOCHHYCOB, apKTaHT'€HCOB U
ApPKKOTAaHT'€HCOB YHCET;

® [IPUMEHATH COOTBETCTBYIOLIME (POPMYJIbI PELICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX
YpPaBHEHU;

® BBISBJIITH CPEU MPOCTEUIINX TPUTOHOMETPUUECKHUX YPaBHEHHH YacTHBIE CllyyaH;

® IPUMEHATH K Pa3JIMYHBIM TPUTOHOMETPUYECKUM YPABHEHUSAM OIpE/Ie/IEHHbIE METO/IbI UX
pelLlIeHMs: BBEJICHHE HOBOM NepeMeHHOM, pa3iokKeHne Ha MHOXKHUTEH, BBEJCHNE
BCIIOMOTaTEIbHOIO apryMEHTa;

® pemaTh OAHOPOJIHBIE TPUTOHOMETPUIECKHE YPAaBHEHHUS PA3IUNYHBIX CTEIICHEH;

® BJIaJIETh MOHATUSAMU: IPOU3BOHAS PYHKIIMH B TOUKE, IPOU3BOIHAS QYHKIUY;

® BHIYHCIISITH IPOU3BO/IHBIE JIEMEHTAPHBIX (GYHKIMNA U UX KOMOMHAIHA;

® IPUMEHATH NpaBuia AuddepeHnnpoBanus GyHKIH;

® 110J1b30BaThCsl (POPMYJII0H BEIUMCIIEHUS TPOU3BOAHOM CIOXKHON PyHKINMY,

® IPUMEHATh T€OMETPUUYECKUI U (PU3NUECKUI CMBICIBI IPOM3BOIHON Ha MPAKTHKE;

® 1cClIeI0BaTh GYHKIIMU HA MOHOTOHHOCTB U SKCTPEMYMBI;

® CTPOUTH IpapUKU U MPUMEHSTH K PELICHUIO 33/1a4, B TOM YHCJIE C TapaMETPOM;

® BJIaJIETh MIOHATUEM KacaTellbHas K rpaduky QpyHKINN U yMETh IPUMEHSATh €ro Npu
pEILICHNH 3a1a4.

Yuawuiica nonyuum eo3zmoxncnocms nayuumoca:

* OIIEpUPOBATh OHIATUEM OIPEIEIICHNS, OCHOBHBIMU BUJIAMHU ONPEIEIECHNUN, OCHOBHBIMH
BHJIaMH TEOPEM;

* IOHUMAaTh CyTh KOCBEHHOTO JI0KA3aTEIbCTBA;

* OIIEpUPOBATHh YHCIOBBIMU MHOKECTBAMU IIPU PELICHUU 3a/1a4;

* BBITMIOJIHATD TOX/IECTBEHHbIE TPe0Opa30BaHUsl TPUTOHOMETPUUYECKUX U UPPALlMOHATBHBIX
BBIPAKECHMUI;

* BJIQJICTh IIOHATUEM ACUMIITOTHI U YMETh €r0 IIPUMEHATH [IPU PELICHUH 3aa4;

* cBOOO/IHO BIIa/IETh CTAaHAAPTHHIM alllapaToM MaTeMaTHYECKOro aHaJN3a JIJIsl BHIYUCIICHUS
MPOM3BOJIHBIX (DYHKIIUH OTHOM MepeMeHHOM;

* muddepeHpoBaTh TPUTOHOMETPUUYECKHUE U 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIUH;



* cBOOO/IHO NMPUMEHSATH AIMapaT MAaTeMaTHYECKOr0 aHAIIN3a JUIsl UCCIIE0OBaHUS (PYHKLIUHN U
MOCTPOCHUS IPaUKOB, B TOM YHCIIE UCCIETOBAHMS HA BBITYKIIOCTD;

* YMETh IPUMEHSTH MIPU PELUICHUH 33124 CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.
Hcnonvzoeamv npuobpemenHvle SHAHUA U YMEHUA 6 RPAKMUYECKOU 0eAmMeIbHOCHU U
NOBCEOHEBHOIL HCUZHU ONIA:

® TEOPETUKO-MHOKECTBEHHOTO SI3bIKa U A3bIKA JIOTUKHU I ONMCAHUS PEAJIbHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEILIECHUY 3a7a4 APYTUX YUEOHBIX [IPEIMETOB;

® JI0Ka3aTeJIbHBIX PACCYKICHUIN B CUTyalMsIX IOBCEIHEBHOM KU3HU, IPU PELLIEHUH 3a7a4
U3 IpYTrUX IpEeIMETOB;

® 3aM1CH, CPAaBHEHHUS, OKPYTJICHUS YUCIIOBBIX JJAHHBIX PEAJIbHBIX BEJIMYHH C
UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUS;

e onpeziesieHus 1o rpadukaM 1 UCIOIb30BAHUS IIPU PEIICHUS PUKIAIHBIX 33a/1a4 CBOUCTB
peabHbIX IPOLIECCOB U 3aBUCUMOCTEH (HauOOJIbIlINe U HAUMEHbIINE 3HAaYEHUS,
IPOMEXYTKH BO3pacTaHusl U yObIBaHUS (PYHKLUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
aCHMIITOTBI, TOYKH Iepernda, nepuos u T.11.);

® UHTEPIIPETUPOBAHMS CBOIICTBAa B KOHTEKCTE KOHKPETHOM NMPaKTUYECKON CUTYallUu;

e onpezIeNieHHs 10 rpaduKaM MPOCTEHIINX XapaKTEPUCTUK MTEPUOINIECKHUX MTPOLIECCOB B
OH1OJI0TUM, SKOHOMHKE, My3bIKE, PAIHUOCBS3H U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.);

® pelleHMsl IPUKIIAJAHbIX 33/1a4 U3 OMO0JIOTUH, GU3UKH, XUMUH, SKOHOMUKH U JPYTHX
IIPEIMETOB, CBS3aHHBIX C UCCIIEI0BAHUEM XapaKTEPUCTUK ITPOLIECCOB;
MHTEPIPETUPOBAHUS MTOITYUEHHBIX PE3YJIbTATOB;

® [IPaKTUYECKUX PAacCUeTOB MO (POpMyJIaM, C UCIIOIb30BAaHUEM IIPH HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPUATIOB, KAJIbKYJISATOPA, KOMIIBIOTEPA;

® [IOCTPOEHUS U UCCIIEAOBAHUS MPOCTEHIINX MAaTEMAaTHUECKUX MO/IeIIEH;

® OIMCAHUS M UCCIIEJIOBAHUS C IOMOILBIO U3Y4aeMbIX TOHATUH peallbHbIX 3aBUCHUMOCTEH;
MHTEPIIPETALIMU PE3YJILTATOB PEIICHUS 331a4 C yY€TOM OTPaHUYEHUN, CBS3aHHBIX C
pEaIbHBIMU CBOMCTBAMU PacCMaTPHUBAEMBIX ITPOLIECCOB U SABJICHUN;

® pelleHusl FeOMeTPUUECKUX, (PU3NUECKNX, SKOHOMUYECKUX U APYTUX MPUKIIAJHBIX 3a/1a4,
B TOM YHCJIE C UCIOJIb30BAaHUEM MPU HEOOXOJMMOCTH CIIPABOYHBIX MAaTEPUATIOB.

Monyab «I'eomerpus»

Yuawuiica naywumca:

® [IOHMMAaTh 3HAaYEHHE T€OMETPUH IS PEIlIeHNUs 3a/ja4, BOZHUKAIOIIUX B TEOPUHU U B
MPAKTHKE; IIUPOTY MPUMEHEHHUS T€OMETPUUECKUX 3HAHNN K aHAINU3Y U UCCIIEOBAHUIO
peaJIbHBIX MIPEIMETOB U SIBJICHUIN B IPUPOJIE U OOILECTBE;

® [IOHMMAaTh 3HAYEHHE MTPAKTUKU U BOIIPOCOB, BO3HUKAIOLIUX B CAMOM F€OMETPHH, IS
(bopMUpPOBaHUS U Pa3BUTHUS T€OMETPUU KaK MaTeMaTHUYECKON HayKHU;

® IMETH MPEICTABICHUS O BO3MOKHOCTH T'€OMETPHH JIJIsl ONTMCAHUSI CBOMCTB peaIbHBIX
IIPEIMETOB U UX B3aUMHOI'O PACIOJIOKEHUS;

® 0CO3HABaTh POJIb AKCHOMATHUKU B TEOMETPUHN; BO3MOKHOCTh IIOCTPOEHUS T€OMETPUUECKUX
TEOPHi Ha aKCMOMAaTUYEeCKOH OCHOBE; 3HaUeHNE aKCUOMATUKH JUIs APYTUX o0acTei
3HAHMS U JUI IPAKTUKU;

e pa3nuyaTh TpeOOBaHUS, MPEIbIBIIEMbIE K JOKa3aTeIbCTBAM B TEOMETPHUH, aireodpe,
€CTECTBEHHBIX, COLIMAIbBHO—IKOHOMUYECKUX U T'YMAaHUTapHbIX HayKaX, Ha IPAKTHKE;

® 1ICCIIEIOBATh YEPTEXkH, BKII0Yast KOMOUHAIMH (DUTYD, U3BIIEKaTh, UHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

e peuiarh 3a/1a4l FT€OMETPUUECKOr0 COJIEP KaHUs, B TOM YHCIIE€ B CUTyallUsiX, KOTr/1a
QITOPUTM PELICHUS HE CIIEeTyeT SIBHO U3 YCIIOBUS, BHIIIOJIHATH HEOOXOIUMbIE JJIs PEeIICHUs



3aJ]auu TOTIOJTHUTENIbHBIC TIOCTPOCHHUS, MCCIICIOBATh BO3MOXXHOCTh IPUMEHEHHS TEOPEM U
dbopMyI i penieHus 3a1ag;

® yMeTh (DOPMYJIUPOBATH U JOKA3BIBATh TECOMETPHUUCCKHUE YTBEPKICHHUS,

® IMETh MPEICTABICHUS 00 aKCHOMAaX CTEPEOMETPHH U CICICTBUSAX U3 HUX U YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

® IMETh MPEICTABICHUE O CKPEIIUBAIONIUXCS MPSMBIX B TIPOCTPAHCTBE M YMETh HAXOJIUTh
YTOJI U PACCTOSTHUE MEKIY HUMHU;

® IPUMECHSATH TEOPEMBI O MAPAICITBHOCTH NPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE MIPH
pCILICHUH 33]1aY;

® YMETh MIPUMEHSTH MapauIeIbHOE MPOSKTUPOBAHKE JIJISl H300pakeHUs: GUTYD;

® YMETh IPUMEHSTH MEPIICHANKYISIPHOCTH MPSMOH ¥ INIOCKOCTH TIPU PEIICHUH 3a]1a4;

® BJIAJICTh TIOHATHSIMH OPTOTOHAIBHOE MTPOSKTHPOBAHNE, HAKJIOHHBIC M UX MPOSKIIUHU, YMETh
NPUMEHSTHh TEOPEMY O TpeX MEPIEHANKYIISIpaxX NPy PEIICHUH 3a/1a4;

® BJIAJICTh TIOHATHUSMHU PACCTOSIHUE MEXIY (PUTYpamMH B IPOCTPAHCTBE, OOIIUH
NEPICHIUKYIISIP ABYX CKPEITUBAIONIUXCS MPSIMBIX H YMETh IPUMEHSThH X TIPH PEIICHUU
3a1a4;

® BJIAJICTh TIOHATHEM YTOJl MEXKy MPSMOU U TUIOCKOCTHIO M YMETh IIPUMEHSTH €T0 pU
pEIICHUH 33]1aY;

® BJIQJICTh TIOHATUSMU JABYTPAHHBIN YTOJI, YTOJI MEXAY TUIOCKOCTSIMU, MIEPIICHIUKYJIISIPHBIE
IUTIOCKOCTH M YMETh MMPUMEHSTh MX TIPU PEIICHUU 3a/1a4;

® BJIAJICTh TIOHATHSIMH KacaTeJIbHbIE MPSAMbIE H TUIOCKOCTH M YMETh IPUMEHSITh UX MIPU
pCILICHUH 33]1aY;

® pacro3HaBaTh HA YePTEkKaxX M MOJIEIISAX MPSMOU ¥ HAKIIOHHBIN TapaJIICIICITHITC], TPSIMYIO
Y HAKJIOHHYIO MPU3MBbI, IUPAMUJLY, YCCUCHHYIO TUPAMUTY, TPABUIBHYIO TIPU3MY U
MUPaMUJIY; COOTHOCUTH 3TH TPEXMEPHBIC 00BEKTHI C UX ONMHUCAHUSIMH, H300paKCHUSIMHU;
M300paxaTh NMPSMON U HAKJIOHHBIN Mapaienenumnes, NpsIMyI0 U HaKIIOHHYIO TTPU3MBI,
MUPaMUJTy, YCEUEHHYIO MUPAMUAY, MPABUIBHYIO IPU3MY U MUPaAMUY;

® CTPOUTH CEYCHHMsI MPSMOTO U HAKIIOHHOTO TapajlieenuIe 0B, MPSMOi U HAaKJIOHHOM
IPHU3M, TUPAMUJIBI, YCEUCHHOHN MUPaMUJIBI, IPABUIHBHON TIPU3MBI U TIHPAMUJIBL;

® pa3IMYaTh U aHATM3UPOBATH B3aHMHOE PACTIOJIOKEHNUE OCHOBHBIX MHOTOTPaHHUKOB B
MIPOCTPAHCTBE;

® BRIYUCIIATH IJIONIAIb MOBEPXHOCTH MPSIMOTO U HAKJIOHHOTO IMApaJIJICIICITUIICIOB;

® BRIYUCIIATH IJIONIA/Ib IOBEPXHOCTH TTPU3MBI,

® BRIYUCIIATH IJIOMNIA/Ib IOBEPXHOCTH MTUPAMHUJIBI U YCEUSHHOM MTHPAMUIBI;

® IMETh MPEACTaBICHUE O TeopeMe Diiniepa, MPaBIUIbHBIX MHOTOTPaHHHUKAX;

® CTPOUTH CEYECHHSI MHOTOT'PAaHHUKOB C HCIIOJIb30BAHUEM PA3IMYHBIX METOJIOB, B TOM UHCIIE
U METOJIa CIIe/IOB.

Yuawuiica nonyuum eéo3moicnocmo nayuumeuca:

* UMETh TMPE/ICTaBICHHE 00 aKCHOMAaTHYECKOM METO/IE;

* BJIAJICTh MMOHSATUEM I'€OMETPUUECKIE MECTa TOYEK B IPOCTPAHCTBE U YMETh IPUMEHSTh UX
JUTSL pEIICHUS 33]1aY;

* YMETh MPUMEHSTH JJIs PEIICHUS 3a7a9 CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YTJIa, TEOPEMBI KOCHHYCOB Ml CHHYCOB ISl TPEXTPAHHOTO YIJIa;

* IMETh MPEJICTABJICHHE O TUIOIIAH OPTOTOHATBHON TIPOSKIINN;

* IMETh MPEJICTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJIE ¥ PUMEHSATH CBOWCTBA
TUIOCKHX YTJIOB MHOTOTPAHHOTO yTJIa MPH PEIICHUN 33]1a9;

* BJIAJICTh ITOHSATUEM MEPIICHANKYJIIPHOE CEUCHUE TIPU3MBI U YMETh IPUMEHSTH €0 TpH



pELIeHUH 3a/]1a4;

* UMETh NIPE/ICTABIIEHUE O ABOMCTBEHHOCTH MPABHIIBHBIX MHOTOI'PAHHUKOB;

* BJIQJIETh MOHATUSIMH IIEHTPAIBLHOE U MapauIeIbHOE IPOCKTUPOBAHUE U PUMEHSTH UX MPU
IIOCTPOEHUHN CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOEKIUH;

* UMETh IIPE/ICTABIICHUE O Pa3BEPTKE MHOTOTPaHHUKA U KpaTUalilleM IyTH Ha MTOBEPXHOCTH
MHOTOTPaHHUKA;

* YMETh peniaTh 3aJja4l Ha MIOCKOCTH METOaMH CTEPEOMETPHH.

Hcnonvzoeamov npuodpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeTbHOCMU U
NO6CEOHEBGHOU HCUIHU ONIA:

® OMUCAHUS PEATbHBIX CUTYalU Ha A3BIKE TEOMETPUU;

® pEIICHUs PAKTUYECKUX 3a7a4, CBA3aHHBIX C HAXO0K/IEHHEM F€OMETPUUECKUX BEJIMYUH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);

® [IOCTPOCHUH T€OMETPUUECKUMHI HHCTPYMEHTaMU (JIMHEHKa, YrOJbHUK, IIUPKYJIb,
TPAHCIIOPTHD);

® COCTaBJICHUSI C UCIIOJIb30BAaHUEM CBOMCTB r€OMETPUUECKHX (DUTYP MaTeMaTHYECKUX
MOJIeJIel JUIsl peleHus 3a/1a4 IPaKTUYECKOro XapakTepa 1 3a1a4 U3 CMEXHBIX JUCLUIUINH,
MCCJIEI0BAHMS TIOJYYEHHBIX MOJIEIEH U UHTEPIIPETALUU PE3YIbTaTa.

11 kaacce

JIN4HOCTHBIE Pe3yJIbTAThI:

* BOCIIUTAHUE POCCUHCKON I'PaKJaHCKON MJIEHTUYHOCTH: TATPUOTU3MA; TOTOBHOCTH K
cinykenuto OTedecTBy, €ro 3aluTe; 0CO3HAHUS POCCUICKON UACHTUYHOCTH B MOJUKYJIBTYPHOM
COIIMYME; YyBCTBA IPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OONTHOCTH POCCUICKOTO HApOIa U
cyns6e Poccuu;

* MUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTU HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIaJICHUE
JIOCTOBEpHOM MH(MOpMAIEel 0 MePeIOBBIX JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM 1
OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U
00111eCTBA;

* TOTOBHOCTh U CITOCOOHOCTH K CaMOPa3BUTHIO, CAMOOOPA30BaHUIO U CAMOBOCITUTAHHIO B
COOTBETCTBUU C 00IIEYEIOBEUECKIMH IIEHHOCTSIMH U UJeallaMi TPakIaHCKOTO OOIIIeCTBa;
* TOTOBHOCTH U CITOCOOHOCTH K 00pa3oBaHUIO, B TOM YKCJIE CaMOOOPa30BaHHIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOLICHHE K HETIPEPhIBHOMY O0Pa30BaHUIO KaK
YCIIOBUIO yCIENTHOM MpodeccnoHanbHOM U 001IECTBEHHON AeSITENFHOCTH;

* OpHeHTalMs 00yYaIOIINXCs Ha PeaTu3alliio MO3UTUBHBIX KU3HEHHBIX MEPCIIEKTUB,
WHUIIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh U CLIOCOOHOCTH K JINYHOCTHOMY
CaMOOMPEIEICHUIO, CIOCOOHOCTh CTABUTH LIETTU M CTPOUTH KU3HEHHBIE TUIAHBI,

* TOTOBHOCTbH K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHHUI B IPYyMIE WK COLUATBHON
OpTaHHU3aIMH; TOTOBHOCTh O0YYAIOIIMXCS K KOHCTPYKTUBHOMY yYUaCTHIO B IPUHATUN
pENIeHUH, 3aTparuBarouX UX MpaBa U UHTEPECH], B TOM YHCIIE B Pa3IUIHBIX (hopmax
00IIIeCTBEHHON CaMOOpTaHU3aIH, CAMOYITPaBJICHUS, OOIIIECTBEHHO 3HAYUMOM
NeSATEeTLHOCTH;

* OCO3HAHHBIN BBIOOP OyIyIIeH mpodeccruu Kak MyTh B CIIOCO0 peaan3aiui COOCTBEHHBIX
KU3HCHHBIX TUTAHOB;

* TOTOBHOCTh O0YYAIOIINXCS K TPYAOBOU MPOGECCHOHATHHOU IEATETFHOCTH KaK K
BO3MOKHOCTH y4YaCTHs B PEIIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIIeHaIMOHATILHBIX TPOOJIEM;

* HPaBCTBEHHOE CO3HAHUE U TIOBEJICHNE HA OCHOBE YCBOCHHS O0IIEYEIIOBEUECKIX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS M TIOBEICHUS B TIOJIUKYJILTYPHOM MHUPE, TOTOBHOCTH



U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMM JFOABMH, JOCTUTATh B HEM B3aUMOIIOHMMAHUS,
HaXOJUTh OOIIHME LENH U COTPYTHHYATH [T UX JOCTHXKEHHUS,

* pa3BUTHE KOMIIETCHIIMM COTPYIHUYECTBA CO CBEPCTHUKAMM, JETbMHU MIIAJIIET0 BO3pacTa,
B3pPOCIIBIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATEIHLCKOM,
IPOEKTHOM U JPYIUX BUAAX AEATEIbHOCTH.

* YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOU MBICIU B YCTHOM U MUCbMEHHOMU peuH,
IOHMMATb CMBICII IIOCTABJIEHHOM 3ajjaui, BBICTpauBaTh apryMEHTAIUI0, [IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEDHI;

* [IPEJICTaBJICHIE O MATEMAaTHYECKOI HayKe Kak cepe 4yenoBeuecKon AeITeIbHOCTH, 00
sTanax e€ pa3BUTHsA, O €€ 3HAUUMOCTH ULl pa3BUTUS LIUBUIIN3ALUH;

* KPEaTUBHOCTb MBIIUIEHUS, THULIMATUBA, HAXOAYMBOCTb, AaKTUBHOCTb IPU PELIEHUU
MaTeMaTHUYECKUX 3a7ay;

* KPUTUYHOCTb MBIIUICHHS, YMEHHUE PACIIO3HABATH JJOTUYECKHE HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

* YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3ybTaT yueOHON MaTeMaTUYeCKON AEATENbHOCTH;
* CIIOCOOHOCTh K AMOLMOHAILHOMY BOCHPUSATHIO MaTEMaTHYECKUX 00BEKTOB, 33/1au,
PELIEHU, pacCyKACHUM.

MertanpeameTHbie pe3yJbTaThl:

Pezynamuenvie YY/[:

* CIIOCOOHOCTH CaMOCTOSITENIbHO 0OHAPY>KUBaTh U (HOPMYIUPOBATh yueOHYI0 podiemMy;
OIpesieNATh 1ellb y4eOHO! AeATebHOCTH, 3a/1aBaTh IapaMeTpPbl U KPUTEPHUHU, IO KOTOPHIM
MOYKHO OIIPEJIeNIUTh, YTO 1IeJIb IOCTUTHYTa; CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4i B 00pa30BaTeIbHOMN AESTEIbHOCTU U )KU3HEHHBIX CUTYALUSIX; Pa3BUBATh MOTUBbI
Y UHTEPECHI CBOEH ITO3HABATEIILHON JEATEIbHOCTH;

* OLICHMBATh BO3MOXKHBIE ITOCIIEACTBUS JOCTUKEHHUS IIOCTABICHHOM LIEJIN B IEATEIBHOCTH,
COOCTBEHHOM JKU3HHU U KU3HHU OKPY’KAIOLIUX JIOJIEH, OCHOBBIBAsICh HA COOOPaKEHUAX
ATUKHU U MOpaJlu;

* CIIOCOOHOCTh CaMOCTOSITENILHO TUIAHUPOBATH albTEPHATUBHBIEC YyTH JOCTHKEHUS LieJeH,
OCO3HAaHHO BBIOMpPAaTh Hanbosee 3 HeKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX U
ITO3HABATEJIbHBIX 337a4;

* OLICHMBATh PECYPCHI, B TOM YHCIIE BpEMs U IPYrue HeMaTeprualbHbIE PECYPCHI,
HE0OXO0UMBbIE JJIs JOCTUKEHUSI TIOCTABJICHHOM 11ETH;

* OpraHU30BbIBaTh APPEKTUBHBIIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTHXKEHUS
MIOCTaBJIEHHOW LIENIH;

* COIIOCTABIIATH MOJYUYEHHBIN PE3yJIbTaT JEATEIBHOCTH C TOCTABICHHOM 3apaHee 1EIbIO;

* YMEHHUE COOTHOCUTH CBOU JECHCTBHUSI C IUIAHUPYEMBIMH PE3yJIbTaTaMU, ONIPENETIATh
CrocoObl ACWCTBUI B paMKax MpPeAsIOKEHHbBIX YCIOBUN U TpeOOBaHUM;

* YMEHHE OCYLIECTBIATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOJUMBIE KOPPEKTUBEI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyaLUEN;

* CIIOCOOHOCTH a/IEKBATHO OIICHNWBATh NMPABHJIBHOCThH MIIU OIIMOOYHOCTH BBIMIOJTHEHUS
yueOHoil 3a1au, €€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;
* YMEHHUE OIPEeIIATh MOHATHSI, CO3/1aBaTh 0000IIEHNS, YCTaHABIUBATh aHAJIOTUH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH IS
KJIacCU(UKALIUN;

* YMEHHUE YCTaHaBJIMBAaTh IPUYUHHO-CIIEACTBEHHbIE CBSI3U; CTPOUTH JIOTHUECKHE
paccyX/IeHHUs, yMO3aKJIIOUeHUs (MHIyKTUBHBIE, eTyKTUBHBIE U MO0 aHAJOTHH) U BBIBOJIBL;
* YMEHHS CO3/1aBaTh, IPUMEHAThH U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA,
MOJIETIN U CXEMBI JJIsl peleH!s] y4eOHbIX U TO3HAaBaTeIbHBIX 3ajau.



Hoznaeamenvnvie YY/[:

* popmupoBanue yueOHOH 1 00IIENOIF30BaATEIHCKOM KOMIIETEHTHOCTH B 00JIACTH
UCIIOJIb30BaHU sl HHPOPMAITMOHHO-KOMMYHUKAMOHHBIX TexHoNorui (MK TkoMmeTeHTHOCTIH);
* IepBOHAYAIBHBIC MTPEICTABICHUS 00 UAEAX U O METOAAX MaTEMATUKH KaK 00
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJEIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

* YMEHHUE BUIETh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX
JUCLIUILINHAX, B OKPYXKaIOIEeH KU3HU;

* IOMCK U HAXOXKACHUE 0000IIEHHBIX CIOCOOOB pEIICHHs 3a/1a4, B TOM YHCIIE,
OCYILIECTBIICHHE Pa3BEPHYTOTO HH(OPMAIIIOHHOTO TIOMCKA M TOCTAHOBKA HA €T0 OCHOBE
HOBBIX (Y4eOHBIX U [TO3HABATENIbHBIX) 33724,

* KPUTUYECKOE OIICHUBAHKUE U MHTEPIIPETUPOBAHNE UH(DOPMAIINH C PA3HBIX MO3UIINMT,
pacno3HaBaHue U (PUKCUPOBAHKE TPOTUBOPEUUS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

* HCIIOJIb30BAHKE PA3IMUYHBIX MOJIEIbHO-CXEMAaTUYECKUX CPEJICTB AJIsl IPEICTaBICHUS
CYILLIECTBEHHBIX CBSI3€H U OTHOILIEHUH, a TAK)KE IPOTHUBOPEUUIA, BBISIBJICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

* HAXOKJCHHUE U MPUBOJ KPUTUUYECKUX apPIYMEHTOB B OTHOILICHUH IEHCTBUM U CYKJIEHUN
JIPYroro; COKOMHOE ¥ pa3yMHOE OTHOIIEHHE K KPUTUYECKUM 3aMEYaHUsIM B OTHOIIICHUH
COOCTBEHHOTO CYKJIEHUSI, pACCMOTP MX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

* BBIXO/I 32 PaMKH Y4eOHOTO MpeMeTa U OCYIIECTBICHUE IIeJICHATIPABIEHHOTO TOUCKA
BO3MOXKHOCTEH ISl IMPOKOTO NIEPEHOCa CPEICTB U CIIOCOOOB JICHCTBHS; BEICTpaBaHUE
WHAUBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPUH, C YUETOM OTpaHHYEHUS

CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHUS;

* YMEHHUE MEHSTbh U yIEPKUBATh Pa3HbIE MTO3ULMHU B [I03HABATEIbLHON JEATENbHOCTH;

* YMEHHUE MIOHUMATh U UCII0JI30BaTh MaTEMaTUUECKHUE CPEJICTBA HATJISIAHOCTH (PUCYHKH,
YEepTEekKH, CXEMBI U JIp.) Ul WIUTIOCTPALMH, UHTEPIIPETAllH, apryMEHTAalluu;

* YMEHHE BBIJIBUTATh TUTIOTE3BI MPU PEIICHUH YIEOHBIX 3a/1a4 ¥ TOHUMAHHUS
HEO0OXOIUMOCTHU UX MPOBEPKH;

* [IOHUMaHKUE CYIIHOCTH aJTOPUTMHUUYECKUX MPEANUCAHUNA U YMEHUs JeCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

* CII0COOHOCTD IIJIAHUPOBATh U OCYILIECTBIIATH JESATEIbHOCTD, HAIIPABJIIEHHYIO Ha PEIIEHNE
3a/1a4 UCCIIeI0BaTENbCKOTO XapaKTepa.

Kommynuxamuenwvie YY/I:

* pa3BUTHE CIOCOOHOCTH OCYLIECTBIIATH JEOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU,
TaK U CO B3POCJBIMH (KaK BHYTPU 00pa30BaTEeIbHON OpraHU3aIiuM, TaK U 3a e
npeenaMu), IoJ0UpaTh MAPTHEPOB AJIs AETOBOM KOMMYHHKAIIUN UCXOIS U3
CO00paXKeHHI pe3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITaTU;

* IPU OCYIIECTBICHUH IPYNTIIOBON PabOTHI OBITh KaK PYKOBOAMUTEIEM, TaK U YWICHOM
KOMaH/Ibl B Pa3HBIX POJISX (T€HEpaTOp UAeH, KPUTHK, HCTIOHUTENb, BRICTYIAIONINH,
9KCIEPT U T.1.);

* KOOPJIMHUPOBAHUE U BBIOJHEHNUE PA0OTHI B YCIOBHSIX PEaTbHOTO, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

* pa3BEpHYTOE, IOTUYHOE U TOYHOE U3JI0KEHUE CBOEH TOUKU 3pEHUS C UCIIOJIb30BAHUEM
aJICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

* pacrio3HaBaHUe KOH(JIMKTOI€HHBIX CUTYallUi U IpeJoTBpallieHne KOHMINKTOB 10 UX
aKTHUBHOMH (pa3bl, BEICTpAUBaHUE €JT0BON U 00pa30BaTeIbHOM KOMMYHHKAINH, n30eras
JMYHOCTHBIX OLEHOYHBIX CYKIECHUH.



Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOr0 AHATH3A»

Buvinycknuk nayuumcsa:

® 0CO3HABaTh 3HAYEHHE MAaTEMaTUUECKON HaYKH JUIsl pEIICHU 3a/1a4, BOSHUKAIOIINX B
TCOPHU U B IPAKTUKE, IIHUPOTY U B TO KC BPpEMA OIrpaHUYCHHOCTDb IIPUMCHCHUA
MAaTCMAaTUYCCKUX MCTOAOB K aHAJIM3y U UCCICIOBAHUIO IPOLCCCOB U SIBJICHUM B mnpuponc
1 OOIIIECTBE;

® Ha OCHOBE MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE XapaKTEPU30BaTh KPACOTy U
COBEPUIEHCTBO OKPY KAIOIIET0 MUpa U IPOU3BEACHUN HCKYCCTBA;

® 0CO3HABaTh 3HAYCHME ITPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMO MaTeMaTUKe, I
(GbopMHpOBaHUS U Pa3BUTHSI MAaTEMATUYECKOI HayKH; UCTOPHUIO pa3BUTHUS MOHATHS YKCIa,
CO3aHMs MaTEMaTHYECKOrO aHAJIN3a;

® 0CO3HABaTh 3HAUYEHUE UJEH, METOIOB U PE3YJIbTATOB AIreOpbl 1 MATEMATUYECKOTIO
aHaJIM3a JUIsl IOCTPOEHUS MOJEIIEN pealbHBbIX POLIECCOB U CUTYaLUil; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX PACCYKIEHUMN, UX TPUMEHUMOCTb BO BCEX
00J1aCTAX YeJI0BEYECKON AEATENbHOCTH;

® [IOHMMATh pa3anyuue TpeOOBaHUH, IPEIbABISIEMBIX K I0Ka3aTeIbCTBAM B MaTeMaTHKeE,
C€CTCCTBCHHBIX, CONNAJIbBHO—3KOHOMUNYCCKUX U T'YMAHUTAPHBIX HayKax, Ha IIPAKTUKE,

® pa3BUBAThH IMPEACTABIICHHUEC O BEPOATHOCTHOM XAPAKTECPEC PaA3JIMIHBIX ITPOLICCCOB U
3aKOHOMEPHOCTEHN OKPY’KaIOIIEro MUPa; UCIO0JIb30BaTh OCHOBHBIE METO/IbI JI0Ka3aTEIbCTBA,
MMPOBOAUTH AOKA3aTCIbCTBO U

BBITIOJIHATD OIIPOBECPIKCHUC,

® [IPUMCHATH OCHOBHBIC MCTOABI PCIICHUA MAaTCMAaTUYCCKUX 3aaaY,

® [IPUMCHATDH HpOCTeI;'IHIPIe IMpOorpaMMHBIC CPCACTBA U DJICKTPOHHO-KOMMYHHUKAIITUOHHBIC
CUCTEMBI IIPY PELLIEHUU MAaTEMaTU4YECKUX 33124,

® [10J1b30BaThCs MPUKIIAIHBIMU IPOrPaMMaMH U IPOTPAMMaMH CUMBOJIBHBIX BBIYMCIEHUI
JUISL UCCIIEIOBaHMSI MAaTEMAaTHUYECKUX 0OBEKTOB;

® IMETH NIPE/ICTABICHHUE O BKJIA/IE€ BBIIAIOIINXCSI MATEMAaTUKOB B Pa3BUTUE HAYKH;

® [IOHUMATh POJIb MaTEMATUKHU B pa3BuTHH Poccuu;

e cBOOOIHO ONEpUPOBATh MOHATUAMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbIE YPAaBHEHHUS
W HEPABEHCTBA, YPABHEHUE, SIBILIIOILIEECS CIAECACTBUEM APYroro ypaBHEHHUs, YPaBHEHHUS,
PaBHOCHJIbHBIE Ha MHOKECTBE, pABHOCHJIbHBIE Pe00pa30BaHusl ypaBHEHHUI;

® pCIIaTh pa3HbIC BHU/IbI ypaBHeHI/Iﬁ N HCPABCHCTB U UX CUCTCM;

® OBJIAZAECTh OCHOBHBIMHU THUIIAMU I10KAa3aTCJIIbHBIX, JIOFapI/I(i)MI/I‘-IGCKI/IX ypaBHeHI/Iﬁ n
HCPABCHCTB U CTAHAAPTHBIMH MCTOAAMHU HUX pCHIeHI/Iﬁ U MPUMCHATH UX IIPU PCIICHHUN
3aj1a4;

® [IOHUMAaTb CMBICII TCOPEM O PaBHOCUJIBHBIX 1 HEPABHOCUJIBHBIX npe06pa3013aHH5[x
YPaBHEHHUH U YMETh UX JIOKa3bIBaTh;

® BJIJIETh METO/IaMH PEIICHUS YPAaBHEHUI, HEPAaBEHCTB U UX CHCTEM, YMETb BEIOMPATh
METO/1 pelIeHust U 000CHOBHIBATh CBOM BHIOOD;

® 1ICII0JIb30BaTh METOJ] MHTEPBAJIOB JJIS pEIIeHUs] HEPABEHCTB, B TOM YHCIIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0s HppAIlOHAIbHBIE BBIPAKEHHUS,

e peraTh anredpandeckue ypaBHEHUS M HEPAaBEHCTBA U MX CHCTEMBI C ITapaMeTpaMu
anreOpanvyecKkuM 1 rpa@uIecKuM METOdaMHU;

e cBOOO/IHO HCTIOJIH30BaTh TOXK/IECTBEHHBIE TPE0Opa30BaHus IIPU PEIICHUN YPAaBHEHUHN U
CHUCTEM ypaBHEHUH;

® BJIaJIeTh MOHATUSAMU MOKa3aTeNbHast (PYHKIIMS, SKCIIOHEHTA; CTPOUTh UX TpapUKU U YMETh



IPUMEHSATh CBOMCTBA MOKA3aTeNbHOM (QyHKIMM IIPU PELIEHNN 3a/1a4;

® BJIA/IETh TIOHATHEM JIOTaprupMuueckast QyHKIUSA; CTPOUTH €€ TpapuK U yMETh IPUMEHSTh
CBO¥iCTBA JIorapu(PMUUECKON PYHKIIUH TP PEILICHUN 3a7ay;

® IPUMEHATH TP PEIICHUH 3a/1a4 TpeoOpa3oBaHus rpaguKoB HyHKIMIA;

® CTPOUTH rpa)KU ¥ MPUMEHSATH K PEIICHHUIO 33/1a4, B TOM YHCIIE C TapaMeTPpOM;

® BJIAJIETh TIOHATHAMHU NIEPBOOOpa3Has PyHKIHUs, ONPEAeTICHHBIN HHTETPa;

e IpuMeHATh TeopeMy HrproToHa—JIeliOHuIa 1 ee cieacTBUs Ui PEeLIeHus 3a/ay;

® BJIIETh OCHOBHBIMM MOHATUSAMYU KOMOMHATOPUKHU U YMETh UX MPUMEHATh IIPU PELICHUN
3ajay;

® IMETh NPE/ICTaBIEHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

® OIIepUPOBATh MOHATUAMU: YACTOTA U BEPOSITHOCTh COOBITUS, CyMMa U IIPOU3BE/ICHUE
BEPOSITHOCTEH, BBIYUCIIATh BEPOATHOCTH COOBITUI Ha OCHOBE I10JICYETa YUCIIA HCXO/I0B;

® ONepUPOBATh OCHOBHBIMHU OITUCATEIBHBIMH XapaKTEPUCTHKAMH YHCIOBOTO HAbOPa,
MOHSATHEM T'eHEpaJibHasi COBOKYITHOCTh U BEIOOPKOI U3 HEe;

® IMETh MPE/ICTABICHUE O TUCKPETHBIX M HENPEPHIBHBIX CITYYalHBIX BETUYNHAX U
pacrpeneneHusx, 0 He3aBUCUMOCTH CITy9aifHbIX BEJMYNH;

® IMETh MPE/ICTABICHUE O MATEMATUIECKOM OXXHJIAHUH U IUCIEPCUH CITyYallHBIX BEJMYNH;
® IMETh MPE/ICTABICHUE O COBMECTHBIX PACTIPEICTICHUSAX CIYYalHbIX BEJUYNH;

® [IOHMMATh CYTh 3aKOHA OOJIBLIMX YHCEN U BBIOOPOUYHOTO METO/Ia U3MEPEHUS
BEPOSITHOCTEN;

® IMETh NPE/ICTaBIECHUE O HOPMAIbHOM paclpe/ie]ieHuy U IPUMepax HOPMaJIbHO
pacripe/ie/IeHHbIX CITy4alHbIX BEJIMUYKMH; UMETh IPEACTABICHUE O KOPPEIALMH CITy4aifHbIX
BEJINYMH;

e pelaTh pa3Hble 3a7a4y MOBBILIEHHON TPYAHOCTH;

® aHAIM3HPOBATH YCIOBUE 3a/1a4M, BEIOMPATh ONTUMAIbHBIN METO/| pelIeHus 3a/1a4H,
paccMaTpuBasi pa3IUIHbIE METO/BI;

® CTPOUTH MOJIEIh PEIICHHS 3a/1a4H, IIPOBOANUTH JTOKA3aTeIbHBIC PACCYKICHHS IIPH
peIIeHNH 3a/1a9u;

e pemath 3a/1a4u, TpeOyrolue nepedopa BapuaHTOB, MPOBEPKU YCIOBHI, BIOOpa
ONTUMAIIEHOTO PE3yJIbTaTa;

® AHAIM3WPOBATH M HHTEPIIPETUPOBATH MOJTyUYCHHBIE PEIICHHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMPATH pEIIeHUs], He IPOTUBOPEYALIE KOHTEKCTY;

® [IePEBOANTD IIPU PELICHUH 3a/1a41 HHPOPMALIUIO U3 OJTHON (OPMBI 3aIIMCH B IPYTYIO,
UCTIONB3Ys IPU HEOOXOIUMOCTH CXEMBI, TaOIHIIbI, TpapUKH, TUArPAMMBI.

BuinyckHuk noayuum 603m0x4CcHOCHb HAYUUMBCA:

® pa3BUTH MPE/ICTABICHUE O YUCIIE M YHCIOBBIX CUCTEMaX OT HaTypajbHbIX J0
JEMCTBUTENBHBIX YUCEN; O POJIM BBIYMCICHUN B UEIOBEUECKOM MPaKTHKE;

® cBOOO/IHO BBINIOJHSATH TOX/IECTBEHHbIE TPE0Opa30BaHuUs JIOTapU(PMUIECKUX U CTETIEHHBIX
BBIPAKECHMI;

® CBOOOIHO ONPEIEIISAITh TUTT M BEIOUPATh METO/I PEIICHUS TOKAa3aTeIbHBIX U
JOTapu(PpMHUUECKUX YpPaBHEHUH 1 HEPABEHCTB, HPPAIIMOHAILHBIX YPaBHEHUH 1
HEPaBEHCTB, X CHCTEM,

e cBOOOJIHO peliaTh CUCTEMbI TMHEWHBIX YpaBHEHU;

e pemaTh OCHOBHBIC THITHI YPaBHEHUI W HEPABEHCTB C MTApaMeTPaMu;

® OIIepUPOBATH MOHATHEM NEPBOOOPA3HON (PYHKLMU s peIIeHHs 3a/1a4;

® OBJIaJIETh OCHOBHBIMU CBeJIeHUsIMU 00 nHTerpase Hetotona—JIeiiOnuma u ero
IPOCTEUIINX TPUMEHEHUSX;



® YMETb BBINOJIHATH NPUOIIMKEHHBIE BBIYUCICHUS (METO/IbI PELIEHNs] YPaBHEHUH,
BBIUMCJIEHMSI OIIPEJIETIEHHOIO UHTETpaa);

® yMETh IPUMEHATDH IPUI0KEHNE IIPOU3BOJHON U OIIPEIEIIEHHOIO UHTETpalla K PELLIEHUIO
3a/1a4 €CTECTBO3HAHUS;

® IMETH [IPEICTABICHUE O CTATUCTUYECKUX FMIIOTE3aX U POBEPKE CTATUCTHUUECKOMN
TUIIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

® IMETH [IPEACTABICHUE O KOJAUPOBAHUM, JBOMYHON 3allUCH, ABOUYHOM JIEPEBE;

® BJIIETh OCHOBHBIMM MOHATUSAMU TeopuH rpagos (rpad, BepuinHa, pedpo, CTeneHb
BEPLIMHBI, TyTh B rpade) U yMETh IPUMEHATh UX NP PELLICHUHU 3a]iay;

® METh NPE/ICTABICHUE O JIEPEBbAX U YMETh IIPUMEHSATh IIPU PELICHUH 3a/1a4;

® BJIJIETh MIOHATHEM CBSI3HOCTb U YMETh IIPUMEHATh KOMIIOHEHTHI CBSI3HOCTH IIPU PELLICHUU
3ajay;

® YMETh OCYIIECTBIISITh IIYyTH 1O pedpam, 00xo01b1 pedep U BepiIuH rpada;

® IMETh MPEICTABICHUE O BHIOOPOYHOM KOA(PPHUIIMEHTE KOPPEISIIUN 1 THHEHHON
perpeccuu;

® IMETH [IPE/ICTABICHUE O CTATUCTUYECKUX TMIIOTE3aX U IIPOBEPKE CTATUCTUYECKOM
TUIIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

® IMETH MIPE/ICTABICHUE O CBSI3U AMIUPUUYECKUX U TEOPETUUECKUX PACIIPEICTICHHU;

® IMETH NIPE/ICTABICHUE O KOJAUPOBAHUU, JBOUYHON 3alHCH, IBOUYHOM JIEPEBE; BIAJAETh
HOHSATUEM CBA3HOCTb U YMETh IPUMEHATh KOMIIOHEHTBI CBSI3HOCTH IPH PELLICHUH 3a/1ay.
Hcnonvzoeams npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCIU U
NOGCEOHEBHOU HCUZHU ONA:

® JI0Ka3aTeJIbHBIX PACCYKICHUN B CUTYaLUsAX [TOBCEHEBHOM KU3HU, IIPU PELICHUH 33134
U3 APYTUX IPEAMETOB;

® COCTaBJICHUS U PEIICHUs] YPAaBHEHUH, HEPABEHCTB, UX CUCTEM IIPU PELICHUH 33134 IPYTUX
y4eOHBIX IPEAMETOB;

® BBINOJIHEHUS OLIEHKH MPaBIONOA00MS pe3yIbTaTOB, MOIYyYaeMbIX NPU PELICHUU
Pa3IUYHBIX YPaBHEHUH, HEPABEHCTB M UX CUCTEM IIPH PELICHUH 3a]a4 JPYTUX yUYeOHbIX
MPEIMETOB;

® COCTaBJICHUS U PELLIEHUs] YpaBHEHUI 1 HEPABEHCTB C MapaMeTpaMu MpU PEeLICHUH 3a/1a4
JIpYTrUX y4eOHbBIX MPEAMETOB;

® JICIOJIb30BaHUS MPOTPAMMHBIX CPEJICTB MPHU PELIEHUH OT/AEIbHBIX KIACCOB YpaBHEHUN U
HEPABEHCTB;

® 3aM1CH, CPaBHEHUS, OKPYTJIEHHs] YUCIIOBBIX JAHHBIX PEAJIbHBIX BEIMUUH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHS;

e onpezieNieHHs 1Mo rpadukaM M UCIOIb30BAHUS P PEIIEHUs PUKIAHBIX 33/a4 CBONCTB
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauOoJbIline U HAaUMEHbIINE 3HaYeHUS,
POMEXYTKH BO3pacTaHMs U yObIBaHUS (PYHKLUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
ACHMIITOTBI, TOUKH Ieperuoda, mepuos u T.11.);

e onpezieNieHHs 1Mo rpaduKaM MpOCTEHIINX XapaKTePUCTUK MEPUOINIECKHUX MTPOLIECCOB B
OH1OJI0TUH, SKOHOMHKE, My3bIKE, PaIHOCBSI3H U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.);

® UHTEPIPETUPOBAHUS CBOKMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYallUH;

e pelleHus MPUKIaJAHbIX 33a/1a4 U3 ON0JIOTUH, GUBUKH, XUMHUH, SKOHOMUKH U APYTUX
MIPEIMETOB, CBSI3aHHBIX C UCCIIEI0BAHUEM XapaKTEPUCTUK MTPOLIECCOB;
MHTEPIPETUPOBAHUS MTOTYYECHHBIX PE3YJIbTATOB;

® PaKTUYECKUX PacyeToB Mo (opMyJiaM, C UCIIOIb30BAaHUEM ITPH HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPHATIOB, KAIbKYJIATOpPA, KOMIBIOTEPA;



® [IOCTPOEHUS U UCCIIEAOBAHMS IPOCTEUIINX MaTEMaTUUECKUX MOJEIIeH;

® BBIYMCJICHUA WJIM OICHUBAHUA BEPOATHOCTHU COOBITHH B peanbﬂoﬁ JKHN3HU,

® BEIOOPA OJXOAALIETO METOA MPEACTABICHUS U 00paOOTKH TaHHBIX;

® OIMMCAHUSA 1 UCCIICAOBAHUA C IIOMOIIBIO N3YYACMbIX MMOHSTHH PCAIBLHBIX 33.BPICHMOCTCI>1;
® UHTEPIPETALMH PE3yIbTAaTOB PELICHUS 3a/1a4 C Y4€TOM OTPaHUYCHUH, CBA3AHHBIX C
peasbHBIMHU CBOMCTBAMHU pacCMAaTPUBAEMBIX IPOLIECCOB U SIBIECHUM;

® pelleHUs] FTeOMeTPUUECKUX, (PU3NUECKUX, SKOHOMUYECKUX U APYTUX NPUKIIAJHBIX 3a/1a4,
B TOM YHUCJIE C UCIOJIb30BAaHUEM IPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPUAIOB.

Mopnyab «I'eomeTpusp»

Buinycknuk naywumca:

® [IOHMMATh 3HAYE€HUE F€OMETPHHM Ul PELICHU 3a/1ay, BOSHUKAIOLINX B TEOPUU U B
IPAKTUKE; IIUPOTY IPUMEHEHUS T€OMETPUUECKUX 3HAHUM K aHAJIN3Y U UCCIIEI0BAaHHIO
peanbHbIX IPEIMETOB U ABJICHUN B IPUPOJAE U OOILECTBE;

® [IOHUMAThb 3HAUYCHUC MMPAKTUKU 1 BOIIPOCOB, BOSHUKAIOIINX B caMoH TreoOMETpHrH, 1A
(dhopMHUpPOBaHUS U PA3BUTHUSI TECOMETPUU KaK MAaTEMAaTUUECKON HAYKU;

® UMCTH MPCACTABJICHUA O BO3BMOKHOCTU I'COMCTPUHU IJIA OITMCAHHA CBOMCTB PCATIBbHBIX
MNpeaAMCETOB U UX B3AUMHOT'O PACIIOJIOKCHUA; OCO3HABATb POJIb AKCHOMATUKH B I'COMCTPUU;
BO3MO>KHOCTb IIOCTPOEHUS] TEOMETPUUECKUX TEOPUN HAa AKCMOMAaTU4YECKOW OCHOBE; 3HAaUCHHE
AKCHOMATUKH IS IPYTUX 00JIacTei 3HAHUS U JUIsl IPAKTUKU,

e pa3nuyaTh TPeOOBAHUS, MIPEIBIBIIEMBIC K JJ0KA3aTEIbCTBAM B TEOMETPHUH, anredpe,
€CTECTBEHHBIX, COLUAIbBHO—KOHOMUYECKMX Y TYMAaHUTAPHBIX HAayKax, HA MPAKTHKE;

® BJIIETh T€OMETPUYECKUMHU MTOHATUSAMHU IIPH PELLICHUHU 3a7a4 U IPOBEACHUU
MaTeMaTHYECKUX PacCyKICHUMN;

® CaMOCTOSITEIbHO (POPMYIUPOBATH OIPEEIICHHUS] FEOMETPUUECKUX (PUTYp, BBIIBUTATh
TUIIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKaX T'€OMETPUUYECKUX (GUTYp U OOOCHOBBIBATH WIIN
OIpoBepraTh UX, 0000IaTh WM KOHKPETHU3UPOBATh PE3yJIbTaThl HA HOBBIX KJIACCAX
¢buryp, NpoBOAUTH B HECIOXKHBIX ClIydasx Kiaccuukanuio Guryp no pasindyHbIM
OCHOBAaHUSIM,

e JicCIIeIOBAaTh YEPTEXKHU, BKIIIOUasi KOMOMHAIMU (pUTYp, U3BJIEKATh, UHTEPIPETUPOBATH U
peoOpa3oBbIBATh HHPOPMAIIHIO, IPEACTABICHHYIO Ha YepTexax;

® pelIaTh 3aga4u recOMCTpUICCKOro COACpKaHrs, B TOM YHUCJIC B CUTyallUdX, KOT'1a
AJITOPUTM PCHICHUA HE CICAYCT ABHO U3 YCIIOBHS, BBIIIOJIHATH HGO6XOI[I/IMBIC AJId pCIICHUA
3a/1a4M JIOTIOJHUTENbHBIE TOCTPOCHHUSI, UCCIIEI0BATh BO3MOXXHOCTh IPUMEHEHUS TEOPEM U
(bopMyn Ui peleHus 3aaad;

e yMeTh (OpMYJIUPOBATh U JOKa3bIBaTh FT€OMETPUUECKUE YTBEPKACHHUS;

® BJIaJIETh MIOHATUSAMHU BEKTOPHI U UX KOOPAUHATEI,

® YMETh BBINOJIHATH ONEPALNN HaJl BEKTOpaMH;

® 1ICII0JIb30BaTh CKAJIIIPHOE ITPOU3BEICHNE BEKTOPOB IIPU PEILIEHUU 3a]a4;

® IPUMEHATH YPaBHEHHUE IIIOCKOCTH, (POPMYITY PACCTOSHUS MEXly TOUKaMH, YpaBHEHHE
cdepsl IpH peLIeHUH 3aj1ay;

® [IPUMEHSATH BEKTOPHI U METOJl KOOPAMHAT B IPOCTPAHCTBE TP PELICHUHU 33/1a4;

® BJIaJIeTh MOHATUSAMU Tella BpalleHus (IMIUHAP, KOHYC, map U chepa), UX CEYeHUs U YMETh
NPUMEHATh UX IIPU PELICHUH 3a7aY;

® BJIAACTD MOHATHUAMU KAaCATCIIBHBIC ITPAMBIC U IIJIOCKOCTHU U YMETH NPUMEHATH U3 IIPpU
pEeIlIeHnH 3a/]a4;

® UMCTH MPCACTABJICHUA O BHHUCAHHBIX U OITMCAHHBIX C(bean U YMCTBb IPUMCEHATH UX IIPU
pEeIlIeHnH 3a/]a4;



® BJIaJIETh MOHATUSAMU 00BEM, 00bEMbI MHOTOI'PAaHHUKOB, TeJl BpallleHUsI U IPUMEHAThH UX
IpU PEUICHNUH 3a/1a4;

® IMETH NIPEACTABICHUE O Pa3BEPTKE LIUIMHAPA U KOHYCa, IIJIOLa1 TOBEPXHOCTU
IWIMHPA U KOHYCa, YMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;

® METh MPEJICTABICHUE O IUIOUIau cPepbl M YMETb MPUMEHSTH €ro P PEIICHUH 3aa4;
® yMETh pelaTh 33Ja4id Ha KOMOMHAIIMM MHOTOTPaHHUKOB U TEJl BPAIICHUS;

® IMETh MPEICTABICHUE O OJO0MHU B IPOCTPAHCTBE U YMETh peliaTh 3a/1a4yl Ha OTHOLICHHUE
00bEMOB U IIJIOIIA ICH TOBEPXHOCTEN MOAO0HBIX (pUryp.

Boinycknuk nonyuum 603mMo0xicHOCHIb HAYYUMbCA:

® IPUMEHSATH IIPU pellieHuu 3a7a4 GOpMYILy pacCTOSIHUS OT TOYKHU A0 TUIOCKOCTH;

® BJIaJICTh Pa3HBIMU CIIOCOOAMU 3aJaHUs YPaBHEHHSI IPSMOM U yMETh MPUMEHSITh UX MpU
pEeIlIeHUH 3a/aY;

® HAXOJUTh PACCTOSTHUE MEXKIY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU, 3aJJaHHBIMU B CUCTEME
KOOPJIMHAT;

® IPUMEHATH TP PEIICHUH 3a/1a4 U I0KA3aTeIbCTBE TEOPEM BEKTOPHBIA METO/ U METO.T
KOOpJIMHAT; UMETh IIPEJCTaBICHUE O JBUKEHHUSIX B IPOCTPAHCTBE: apaJUIEIbHOM IIEPEHOCE,
CUMMETPHUH OTHOCHUTEIIEHO TUIOCKOCTH, IEHTPAIBHON CHMMETPHH, TIOBOPOTE
OTHOCHTEJIBHO MPSIMOM, BUHTOBOM CHMMETPHH, YMETh IIPUMEHSTh UX IPU PEIICHUH 3a/1a4;
® IMETh MPE/ICTABICHUS O TPEOOPa30BaHUH MOI00MS, TOMOTETUH U YMETh MPUMEHSATH MX
NIPY PEUICHNH 33/1a4;

® IMETh MPEACTABICHHE O [IIMHAPUYECKUX U KOHUUECKUX CEUCHUSX;

® IMETh MPEACTABICHUE O Kacaroumxcs chepax 1 KOMOMHALIMY Tell BpallleH!s U YMETh
MPUMEHSITh UX MPU PELICHUH 3a/1a4;

® HAXOAUTh 00BEM MapajieNenuIea U TeTpadapa, 3aJaHHbIX KOOPAUHATAMHI CBOUX
BEPILIUH;

® IMETh MpeJIcTaBIeHue 00 akcuoMax o0bemMa, IpUMEHAITh (popMyIibl 00BEMOB
NPSMOYTOJIBHOTO MapajuIeIenuIe/ia, TPU3MBI U IIMPAMHUIBI, TETPASAPA MPH PEIICHUH
3a/1ay;

® IPUMEHATH TEOPEMBI 00 OTHOIIECHUSIX 0OBEMOB IMPH PEIICHUH 3371ay;

® IPUMEHATH MHTErPaJT JJIsl BBIYUCICHUS 00BEMOB M IOBEPXHOCTEH TEI BpaIICHUS,
BBIUMCJIEHMS IJIOMAAH chepruieckoro mnosica U 00beMa IapoBOro CIosi;

® yMeTh IPUMEHATH (POPMYJIbI 0OBEMOB MIPH PELICHNUHU 33/1aY;

® YMETh pelIaTh 33/1a4u Ha MJIOCKOCTU METOJaMH CTEPEOMETPUH.

Hcnonvzoeamsb npuodpemennvle 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0eAMeNbHOCHU U
NO6CEOHEGHOU HCUIHU ONA:

® OIKCAHUs PeaJbHBIX CUTYAIlMil Ha S3bIKE TEOMETPHH;

® peleHus MPaKTHUECKUX 3ajiay, CBA3aHHBIX C HAX0XKJIEHHEM I'€OMETPHUECKUX BETHUNH
(Mcnomb3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA);

® [TIOCTPOEHUI reOMETPUIECKUMU HHCTPYMEHTAaMU (JIMHEWKa, YTOJIbHUK, IIUPKYJIb,
TPaHCIIOPTHP);

® COCTaBJICHHS C MCITOJIb30BAaHHEM CBOWCTB T€OMETPUUYECKHIX (PUTYpP MaTeMaTHUECKUX
MojiesIel sl pelieHus 3a/1a4 MPaKTUYECKOro XapakTepa U 3a7ad U3 CMEXXHbBIX TUCHUIUINH,
MCCJIEIOBAHMS TTOTYYEHHBIX MOJIETIE U UHTEpIpeTalllK pe3yibTaTa.

Coaep:xanue yueOHOT0 npeamera
10 kaace



Mopnyas «Anredpa u Hayajaa MaTeMaTH4YecKOro anaausa» (102 yaca)

IToBTOpenune marepuana 7-9 kaaccos (3 yaca)

I'naBa 1. IlloBTopeHue u pacuuupenue ceeaeHuii o pynkunu (11 yacon)

Haubosnbmiee n Hanmensiee 3HadeHus GyHKIMA. YETHRIE U HEUETHBIEC (QYHKITUH.
[Toctpoenue rpadukoB GpyHKINN C TOMOIIIBIO TEOMETPHIECKHUX IIpeodpazoBanuii. OOpaTHast
¢yHkuus. PaBHOCHIIBHBIE YpaBHEHUS M HEPaBEHCTBA. METO HHTEPBAJIOB.

I'naBa 2. Crenennas ¢pynkuus (17 yacos)

CrenenHas QyHKIHMS C HaTypajbHbIM NoKa3areneM. CTeneHHas (pyHKIUS ¢ LeIbIM
nokazareneM. Onpenenenue KopHs n — ol creneHu. OyHkuusa y = n\x . CBoiicTea KOpHS 1 — OU
crenieHu. OnpeneneHne U CBOMCTBA CTENEHH C pallMOHaIbHBIM NoKa3aTeseM. MpparuonansHbie
ypaBHEHHUs. MeTOo/] paBHOCWIBHBIX [TPE00Pa30BaHUMN )i PELLICHUS UPPALIMOHATIbHBIX
ypaBHeHUI. ppanroHanbHble HEPABEHCTBA.

I'naBa 3: Tpuronomerpuueckue pyHkumuu (27 yacos).

Panuannas mepa yrna. Tpuronomerpruyeckue QyHKIIMN YUCIOBOIO apryMEHTa. 3HAaKU
3HaYCHUU TPUTOHOMETPUIECKUX (PyHKIHMH. YETHOCTh M HEYETHOCTD TPUTOHOMETPUYECKHIX
dyukumii. [Tepuonuueckue pynkimn. CBolicTBa U rpaduku GyHKIUi y = Sin X, y = COS X.
CgoiictBa u rpaduku pynkmii Y = tgX, Y = ctgX. OCHOBHBIE COOTHOILICHHS MEXKTY
TPUTOHOMETPUUYECKUMH (PYHKIMSIMUA OJTHOT'O M TOTO Xe apryMmeHTa. @opMyIibl CIOKEHHUS.
®opmyJiel puBeacHUs. PopMyJIbl JBOMHOIO U IOJOBUHHOIO yrioB. CyMma U pa3HOCTb
CHUHYCOB (KOcHHYCOB). @OpMyJIbl IpeoOpa3zoBaHus IPOU3BEACHUS TPUTOHOMETPHUUECKUX
byHKIHI B cymMmMmy.

I'masa 4: Tpuronomerpuveckue ypaBHeHHusi 1 HepaBeHcTBa (15 yacos).

VpaBHenue C0S X=Db. Ypasuenue Sin Xx=Db. Ypasuenus tg Xx=b u ctg x=b. Oyuximu

y=arccos X, y=arcsin x, y=arctg x u y=arcctg x. TpUroHOMeTpUYECKNE YPaBHEHUS, CBOJAIIMECS
K anreOpanyeckuM. PerieHue TpUroHOMEeTpHUECKUX ypaBHEHUH METOI0M pa3jioKeHus Ha
MHOKHUTENN. Penenne npocTeNmux TPUroHOMETPUIECKUX HEPABEHCTB.

I'naBa S: Ilpon3Boanas u eé npumeHenne (26 yacos).

[TpencraBienue o npezene GyHKLIUU B TOUKE U O HETIPEPBIBHOCTH (DYHKIIMU B TOUKE.

3aaya 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOU K rpaduky @yHkuuu. I[ToHaTre npon3BogHOM,
IIpaBuna BeIYKMCIEHUS IPOU3BOHBIX. Y paBHEHUE KacaTenbHOM. [Ipu3Haku Bo3pacTanus u
yobiBaHus QyHKIMU. Touku skcTpemyma pyHKuuu. [IpruMenenue npon3BoaHON npu
HaX0XJIEHUU

HauOO0JIBIIEro U HauMeHbIIero 3HaueHnii pynkuuu. [Tocrpoenne rpa¢pukoB GyHKIUHA.
IHoBTOpenue (3 yaca)

VYrpaxkHeHus 111 NOBTOPEHMsI Kypca anreOpbl ¥ Hayal MareMaTH4eckoro aHanusa 10

KJ1acca.

10 kacc

Mopnyas «I'eomerpus» (68 yacoB)

I'naBa 1. BBenenue B crepeomerpuio (8 yacon)

OcHoBHbIE IOHATHA CTEPEOMETPUN. AKCHOMBI cTepeoMeTpuu. CIIeICTBUSA U3 aKCHOM
crepeometpun. [IpocTpancTBeHHbIe (GUTYpBI. HadanpHbIe IPECTaBICHNUS O MHOTOTPaHHUKAX.
Merton ceueHuil.

I'nasa 2. [lapajuiesbHoCTh B ipocTpancTBe (15 yacos)

B3anMHOe pacnonokeHne IByX NpsMbIX B IpocTpaHcTBe. [lapamiensHOCTs IpsMON U
IJIOCKOCTH.



[TapamnensHOCTH TUIOCKOCTEH. [IpeoOpa3zoBanus ¢uryp B mpoctpanctse. [lapamnensHoe
npoexktupoBanue. CIpoeKTHUPYEM Ha IJIOCKOCTb.

I'naBa 3. [lepnieHIMKY/ISPHOCTH B IPOCTPaHCcTBe (26 yacoB)

Yroi Mexay NpsIMBIMU B IIPOCTpaHCTBE. [IepreHIuKyIApHOCTD PSAMON U IIJIOCKOCTH.
Ilepnenaukymnsap U HaKJIOHHaA. TeopeMa 0 TPEX NEPIEHAUKYIISIPAX. YTOI MEXKIY IPSIMOU U
IJIOCKOCTBIO. [IByrpaHHbIil yroj. YTod MexXy III0CKOCTAMU. [1nomans oproronanbHon
IPOEKIIMYA MHOTOYTIOJIbHUKA. «CTEpEOMETPHUUECKOE) PACIIOIOKEHHUE JIBYX MPSMBIX.
I'naBa 4. MuororpansHuxku (15 yacoB)

IIpusma. [Tapamienenunen. Ilupamuna. ¥Yceuénnasa nupamuaa. InatoHoBsl Tena.
I'eomerpuueckoe Teno.

Hrorosoe nosropenue kypca reomerpuu 10 kiacca (4 yaca)

AKCHOMBI CTEPEOMETPUH U UX ciaeacTBUA. [lapamienbHOCTD NIPSIMBIX U MIIIOCKOCTEM.
[TepnieHAMKYIAPHOCTD NPSMBIX U IUIOCKOCTeH. MHoOrorpanuuku. Ilnomann 60KoBbIX
MIOBEPXHOCTEN IIPU3MBI U TUPAMUJIBL.

11 knacc

Mopnyas «Anredpa u Hayajaa MaTeMaTHYecKoro anaausza» (102 yaca)

IHoBTOpenue matepuasna 10 kiaacca (3 yaca)

I'naBa 1: [loka3atenbHas u Jorapupmuydeckas pyHkuuu (28 yacon)

CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEIBHBIM MTOKa3areneM. [loka3arenbHas GyHKIHS.
[Toka3zarennHble ypaBHeHUs. [Toka3aTenbHble HepaBeHCTBA. Jlorapudm u ero cBoicTBa.
Jlorapudmmueckas GpyHKus u ee cBoiictsa. Jlorapudpmudeckue ypaBHenus. Jlorapupmudeckne
HepaBeHCTBA. [[pon3BOIHBIE TOKA3aTENBHON 1 JIOTapu(MUIECKON PyHKITHIA.

I'naBa 2: UnTterpau u ero npumenenue (11 yacos).

[TepBooOpaznas. [IpaBuiia HaxoxIeHUs MepBooOpazHoi. [1omane KpUBOIMHEHHON TpaTIeIHH.
OnpenenéHublil nHTErpai. Beruncienue o6beMoOB Tell.

I'maa 3: Jnementbl koMOuMHaTOpHKH. BuHoM HbroTOHa (12 yacoB).

Merton matemaTnueckoit nuaykuuu. [lepectanoBku. Pazmemenus. Coderanus (koMOUHaLINN).
bunom Herorona.

I'nmaBa 4: DnemenTsl Teopuu BepossTHOCTe# (13 yacoB)

Onepanuu Haja cOOBITUSAME. 3aBUCHUMBIE U He3aBUCUMBIE coObITHS. Cxema bepHymu.
Criyuaiinble

BEJIMYMHBI U UX XapaKTEPUCTUKU

ITosTOpenue (35 yacos)

11 kaace

Monyab «I'eomerpus» (68 yacos)

I'nmasa 1. Koopaunatsl 1 BeKTOpbI B IpocTpancTie (16 yacos)

JlexapToBBI KOOPAMHATEI B IPOCTPAHCTBE. BeKTOpHI B MpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uucio. ['omoreTus. CkaiasipHOE NPOU3BEACHUE BEKTOPOB.
['eomeTprueckoe MECTO TOUEK POCTPAHCTBA. Y paBHEHHUE MIIOCKOCTH. YeThIpEXMEpHBIH KYO.
I'naBa 2. Tena Bpamenus (29 yacoB)

[uwmusap. KomObunanuu nunusapa u npusMsl. Konyc. Yceuénusbiit konyc. KomOunamu koHyca
u mupamusl. Cepa u map. Ypasaenue chepsl. Bzaumuoe pacnonoxkenue chepbl U MI0CKOCTH.
MHororpaHHuKH, BIMCaHHbIe B chepy. MHOTOrpaHHUKH, OIMCAHHBIE OKOJIO CEpBHI.
Komb6unanmu nununapa u chepsl, KOHyca U cepsl.

I'naBa 3. O0bémpl Ted. [lnomans chepsol (17 yacon)



O061béM Tena. opMyiibl Ui BEIUUCIEHHS 00bEMa pu3Mbl. DOpMyJIbI 17151 BBIYUCIEHUS 00bEMOB
nUpaMuIbl U yceu€HHoM nupamuabl. O0bEMBI Ten Bparuenus. [Inomanes cgepsl. Onpenenenue
MWuHKOBCKOTO.

Hrorosoe nosropenue kypca reomerpuu 10—11 kiaaccos (6 yacon)

AKCHOMBI CTEPEOMETPUH U UX ciaencTBus. [lapamienbHOCTh NPSAMBIX, IPAMON U INIOCKOCTH.
CkpeuBaroiuecs npsmselie. [lapamnensHocts miaockocrei. [lepneHauKyaspHOCTh NpAMON U
IJIOCKOCTH. Teopema 0 TpEX NEePIEHAUKYIAPAX. YTOI MEXKIY IPSIMOU U INIOCKOCTBIO.
JIByrpanHnslii yrou. [leprieHauKyIsspHOCTb INIOCKOCTEN. MHOIOrpaHHUKY: IapaJlIeeunes,
IIpU3Ma, IUpaMua, IUIOMIAANA UX OBEPXHOCTEN. [lmnmnHap, KOHyC U map, MIOMaIu ux
noBepxHocteil. O0bEMBI Ten. BekTops! B mpocTpancTse. JlelcTBus Ha BekTopaMu. CKaspHOe
IIPOU3BEIEHNE BEKTOPOB. II0BTOpEHNE Teopun U penieHue 3a1ad 110 BCEMY KypCy F€OMETPHH.

TeMaTH4yeckoe IJIAHMPOBAHUE
10 kixacce
Moayab «Aaredpa n HayaJia MATEeMaTHYeCKOI0 aHAJIU32)

Ne Tema pa3jaeia, ypoka KoJu1-Bo yacos
ypoka

MOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanyeckue 1poou 1
2 VYrpoleHue BeIpaxXeHui, coaepxKalmx KBaJpaTHble KOPHU 1
3 Pemenne ypaBuenuii. Pemenue nepaBeHCcTB 1

I'nasa 1: IOBTOPEHUE U PACIIUPEHUE

CBEJEHHWI O ®YHKIIUU H
4 HauOonbIiee 1 HauMeHblee 3HaYeHUs QYyHKIIMN 1
) UYErHble 1 HEUETHBIE PYHKIINH 1
5 [Toctpoenue rpagukoB QyHKIHIA ¢ TOMOLIbIO TE€OMETPUUYECKUX 1

npeoOpazoBaHui
7 Cmapmoentii KoHmpoJib 1
8 ObpartHas GpyHKIMA 1
9 ['padux oOpaTHON QyHKIIUH 1
10 PaBHOCUIIBHBIE YypaBHEHMS 1
11 PaBHOCHIIBHBIE HEPABEHCTBA 1
12 Meroa uHTEpBaJIOB 1
13 3akperieHue MEeTO/1a MHTEPBAJIOB 1
14 Konmponsnaa paboma Nel 1

I'naBa 2: CTEIIEHHAS @ YHKI S 17




15 CrenenHast GyHKIHUS C HATYypaJbHBIM MOKa3aTeIeM 1
16 CrenenHas (yHKIHS C IIEITBIM MOKa3aTeeM 1
17 Omnpenenenue KOpHs N-i CTENEHU 1
18 CrenenHast (yHKIHUS C HATYypaJbHBIM IIOKA3aTeIeM, CBOIMCTBA U 1
rpaduku
19 CBoiicTBa KOpHS 1 — Oif CTETICHU 1
20 HpI/IMeHeHEIe CBOMCTB KOpHS I1 — OW CTEIIEHHU IIPH YIIPOILLCHUH 1
BBIpKEHU I
21 3akperieHue CBOMCTB KOPHS I — OM CTEIEHU 1
22 Kontponbnas padora Ne2 1
23 OmnpeneneHue 1 cBOICTBA CTENEHU C 1
paLMOHATILHBIM ITOKa3aTeleM
24 VYipoieHnne BoIpaXeHUH, 1
COJIepKAINX CTETIEHb C PAlMOHAIBHBIM ITOKa3aTeNIeM
25 HppanmonansHbie ypaBHEHUS 1
26 Pemenne nppanmoHanbHBIX YpaBHEHUH 1
97 Meton paBHOCUIIBHBIX npeo?pasoBaHHﬁ IUIsl peLIeHus 1
UppaLMOHATIBHBIX YPAaBHEHUN
28 Pemenue ynpaknenuit 1
29 HppanmoHanbHble HEpaBEHCTBA 1
30 Pemenne nppannoHanbHBIX HEPABEHCTB 1
31 Konrtponbnas padora Ne3 1
I'aaBa 3: TPUTOHOMETPUYECKHUE ®YHKIIUN 27
32 Panuannas mepa yria 1
33 Enunas okpy>KHOCTb Ha KOOPJAMHATHOM MJIOCKOCTH 1
34 Omnpenenenue cUHyca, KOCUHYCa, TAHT€HCA M KOTaHTeHCa 1
35 3akperieHue ONpeIeNICHu CHHYCa, KOCUHYCAa, 1
TaHTEHCa U KOTaHTeHCa
36 3HaKM 3HaYEHU TPUTOHOMETPUUECKUX (DYHKIHIA 1
37 YETHOCTDh U HEUETHOCTH TPUTOHOMETPUUECKUX (QYHKIHI 1
38 [Tepuonuueckue GyHKIUU 1
39 CgoiicTBa u rpaduk QpyHKIMM y = sin X 1
40 CgoiicTtBa 1 rpaduk GyHKIIUU Y = COS X 1




41 CgoiicTBa u rpaduk pyHKINM y = tg X 1

42 CgoiicTBa u rpaduk GyHKIHUU y = ctg X 1

43 KonTponbnas padota Ned 1

44 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 1

45 Tpuronomerpudeckue GyHKIIUHA YTIIIOBOTO apryMEHTa 1

46 CHHYC ¥ KOCHHYC CyMMBI U pa3HOCTH apI'yMEHTOB 1

47 TaHreHC CyMMBI M Pa3HOCTH apTryMEHTOB 1
YnpoieHue TPUroHOMETPUYECKUX BBIPAKEHHH C

48 UCTIOJIb30BaHUEM 1
dbopmyn ciioxKeHUs

49 DopMyIbl IPUBEACHUS 1

50 3akperieHue GopMys1 IPUBEICHUS 1

51 DopMmyIbl JBOMHOTO yria 1

52 DopMyJIbl TIOHUKEHUS CTEIIEHU 1

53 YrporuieHre TpUroHOMETPHUECKUX BBIPAXKEHUMN C 1
UCIOJIb30BaHuEeM (OPMYJI IBOMHOTO yriia U MOHWKEHUS CTETICHU

54 [IpeoOpa3oBanue CyMM TPUTOHOMETPHUYECKUX (DYHKIUN B 1
IPOU3BEACHUS

55 3akperuieHue peodpa3zoBaHuil CyMM TPUTOHOMETPHUUECKUX 1
(GYHKUIUH B IPOU3BEICHHS

56 [TpeoOpa3oBaHue MPOU3BEICHUN TPUTOHOMETPUIECKUAX 1
GyHKIM B cyMMy

57 3akperuieHue peodpa3zoBaHuil MPOU3BeICHUN 1
TPUTOHOMETPUUYECKUX (YHKIUN B CyMMY

58 KonTponbras padorta No5 1
I'naBa 4: TPUTOHOMETPUYECKHUE YPABHEHUSA U 15
HEPABEHCTBA

59 YpaBHeHHE COS X = b 1

60 Pemenue ypaBHeHuit cos x = b 1

61 VYpaBHeHue sin X =b 1

62 Pemienune ypaBHenwuii sin X =b 1

63 VYpaBHeHHSA tg X =buctgXx =D 1

64 OyHkIuy Yy = arccos X, y = arcsin X, y = arctg x u y = arcctg x 1

65 3akperyieHue 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKLUN 1




TpuroHomeTpuuecKkue ypaBHEHHUsI, CBOIALIUECS K

66 1
anredpanvdecKkum
67 OHOpPOHBIE TPUTOHOMETPUYECKHE YPaBHEHUS 1
68 Pemienne oqHOPOAHBIX TPUTOHOMETPUUECKUX YPaBHEHHHA 1
69 JBa OCHOBHBIX METO/IA PEIICHNA TPHTOHOMETPHIECKIX 1
ypaBHEHUIA
70 Pemefme TPUTOHOMETPHECKIX YPaBHEHHUI METOJOM BBEICHUS 1
HOBOH NMepeMEeHHON ¥ METOJIOM PA3JI0KEHHs Ha MHOXKUTEIN
71 Pemenne mpocTedmmux TPUrOoHOMETPUUYECKUX HEPABEHCTB 1
72 3aKpernseHue pelieHns TPUrOHOMETPUUECKUX HEPABEHCTB 1
73 KonTponbrast padota Ne6 1
Iiasa 5: IPOU3BOJHAS U EE IPUMEHEHUE 26
74 [IpencraBienue o npeaene GyHKIUN B TOUKE 1
75 [IpencraBieHne o HEMPEPHIBHOCTH (PYHKIIUU B TOUKE 1
76 3agaun 0 MTHOBEHHOM CKOPOCTH U KacaTeNIbHOH K rpaduKy 1
byHKIMHA
77 Ornpenenenne Npou3BOIHON 1
78 Dopmybl qudGepeHITPOBaHUS 1
79 Beruucrienue mpou3BoAHBIX C MOMOILBIO (hOpMYJT 1
b hepeHIMPOBaAHUS
80 [TpaBwiia quddepeHnnpoBaHUS 1
81 JuddepenumpoBanue caoxKHONH GYHKIUU 1
82 Pemenue ynpaxnenuit 1
83 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIMU 1
84 CocraBieHne ypaBHEHUs KacaTelbHON K rpaduKy QyHKIUU 1
85 3akperuieHne ypaBHEHHsI KacaTelbHOU K rpaguKy QyHKIUU 1
86 KonTponbras padota No7 1
87 [TpuMeHeHre MPOU3BOTHOM /ISl UCCIIEOBAHUS (PYHKIIUU 1
88 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTh 1
89 Touku skcTpeMyma QyHKIHH 1
90 Touku skcTpeMyMa U UX HaXO0XKJIEHUE 1
91 Hccnenoanue GpyHKINNA HA SKCTPEMYMBbI 1




92 Haxoxnenne HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAUEHU I
HENPEPHIBHON (PYHKIUHU HA IPOMEKYTKE

93 [TpakTHKyM Ha HaXOKIEHUE HAUOOIBILIET0 U HAUMEHBLIETO
3HA4YEeHUH HENPEepbIBHON (QYHKIIMU HA IPOMEXKYTKE

94 Pemenue 3a1a4 Ha HAXOXKACHNUE HANOOIBIINX U HAUMEHBIIIUX
3HAYCHUI

95 [Toctpoenue rpadukoB GyHKIHI

96 HccnenoBanue GyHKIMU U OCTpOeHUE rpaduka GyHKIUN

97 Cas13b Mex 1y rpadukoM GyHKIUHN U TpaMKOM IPOU3BOIHON
JTaHHOHW (YHKIIMH

98 IIpuMeHeHne BTOPOU NMPOU3BOJHOM NPU UCCIEA0BAHUHI
byHKIMA

99 KoHntposbhas padota Ne§
MNOBTOPEHHUE

100 [ToBTOpeHMe yueOHOTO MaTepraa mo TemMe:
«IIpeobpazoBaHME TPUTOHOMETPUUYECKUX BBIPAKEHHI»

101 [ToBTOpenue yuebHoro marepuaia no teme: «I[IpousBonnas»

102 3aKIIIOYUTEIBHBIN YPOK

10 kaacc

Monyab «I'eomerpus»

Ne
ypokxa

Tema paspaeia, ypoka

Kos-Bo yacos

I'nasa 1: BBEJEHUE B CTEPEOMETPHUIO

OCHOBHBIC TTOHITHUS CTCPCOMCTPHUU

AKCHOMBI CTEpEOMETPUH

CJ'ICI[CTBI/IH N3 aKCUOM CTCPECOMCTPHUU

IIpuMeHeHne akCMOM CTEPEOMETPHUH U UX CIIEICTBUI

[TpocTtpancTBeHHBIE PUTYPHI

HauanpHpie MMpEaACTaBJICHUA O MHOT'OI'PAaHHUKAX

Merton ceuennit

| N O O b~ W N

Konmponvnaa paooma Nel

S I D e S Y I e )

I'nasa 2: [IAPAJIVIEJIBHOCTD B ITPOCTPAHCTBE

=
(€]

[TapaytenpHbIe psAMBIE B IPOCTPAHCTBE

[EY




10 CkpeluBarouecs npsiMble B IPOCTPAHCTBE 1
11 B3aumHoe pacnonoxeHue IByX OpsIMbIX B IPOCTPAHCTBE 1
12 [TapayueabHOCTB IPSIMOU U IITIOCKOCTH 1
13 IIpu3Haky napajienbHOCTH PSAMOU U IIJIOCKOCTH 1
14 Pewmenue 3anau no teme: «llapamnenbHoCTs NpsIMON U 1
IIOCKOCTH
15 Pewenne ynpaxxaeHui 1
16 [TapayieapHbIC TNIOCKOCTH 1
17 [Ipr3Hak napajuieIbHOCTH IBYX IUIOCKOCTEMN 1
18 CBoiicTBa napajyIeIbHBIX MIIOCKOCTEH 1
19 [TpeoOpaszoBanue GUTyp B MPOCTPAHCTBE 1
20 Bupl mpeoOpa3oBaHumii B MPOCTPAHCTBE 1
21 [TapamiensHOE MPOSKTHPOBAHKE 1
22 CaoiicTBa napajyIeIbHOTO NPOEKTUPOBAHUS 1
23 Konmponsnas paboma N2 1
I'naa 3: IEPIIEHAUKYJISAPHOCTD B IPOCTPAHCTBE | 26
24 Yrois Mexay NpsSIMBIMHU B IIPOCTPAHCTBE 1
25 [TepieHauKyIsIpHBIE IPSIMBIE B IPOCTPAHCTBE 1
26 [TeprieHUKYISIPHOCTD MPSIMON U TNIOCKOCTH 1
27 [Tpu3Hak neprneHAuKYISIPHOCTH MPSIMOM U IIIOCKOCTH 1
28 Pemenne 3anau o reme: «lleprneHIUKyIApHOCTh NPSIMOU U 1
TUTOCKOCTHY
29 [lepieHauKyISIp ¥ HAKJIOHHAsS 1
30 PaccrositHue OT TOUKH 0 TIOCKOCTH 1
31 PaccrosiHue oT npsmoil 10 napanienbHON MITOCKOCTH 1
32 Paccrosinne Mexty 1ByMs mapajieIbHbIMU TIOCKOCTH 1
33 Teopema o TpEX MepreHIUKYIIIpax 1
34 Teopema o Tpex NepneHAuKyIIpax 1
35 Pemenne 3amau no teme: «Teopema 0 TpEX NEPHIEHANKYIISIPAX» 1
36 Pemenue ynpaxnenuit 1
37 KonTponbras padora Ne3 1




38 Yron Mexay npsaMoi U INIOCKOCTBIO 1
39 Pemienue 3a1au o teme: « Yo MeXxay NpsIMON U MJIOCKOCTHIO» 1
40 Pemenue ynpaxnenuit 1
41 JIByrpaHHBIN yrou 1
42 3aKkperuieHUe MOHSTHS IBYTPAHHOTO yIJIa 1
43 YT0oa MeXIy MI0CKOCTIMU 1
44 Pemenue 3amau o teme: «JIByrpanHbIi yroyn 1
45 IlepnenaukynspHbIe IITIOCKOCTH 1
46 [Ipu3Hak nepneHANKYISIPHOCTH TIOCKOCTEH 1
47 CBolicTBa NEPIIEHIUKYJIIPHOCTH IIOCKOCTEN 1
48 [Tnomanb opToroHanbHOM NPOEKLMU MHOTOYTOJIbHUKA 1
49 Konrtponsnas padora Ne4d 1
I'naBa 4: MHOI'O'PAHHUKHA 15
50 [TonsiTHE MHOTOTPAaHHUKA 1
51 [Tpuzma 1
52 [Tnomans 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3anaq no reme: «lIpusma» 1
54 [TpstMOyTONBHBIN NapaIeIeNnIe] 1
55 CBoiicTBa AraroHasiei mapasuienenumnea 1
56 Teopema [Iudaropa B mpoctpaHcTse 1
S7 [Tupamuga 1
58 [TpaBunbHas nupamuaa 1
59 [Tnomane 60KOBON MOBEPXHOCTH MPABUIBHON MUPaMUIbI 1
60 Pewenue 3anau no teme: «Ilupamugan 1
61 Pemenue 3amau o teme: «Ilupamuga 1
62 VYceuenHas nupamuaa 1
63 [Tnomans 60KOBOM MOBEPXHOCTH MPAaBUILHON yCEUEHHOM 1
TUPaMUIBI
64 Konrponsnas padora Ne5 1
HUTOT'OBOE NIOBTOPEHUE KYPCA TEOMETPHUH 10 4

KJIACCA




[ToBTOpeHMe u cucreMaTu3anus yueOHOro MaTepuana 1o TeMe:

65 .
«[TapannenbHOCTh MPSIMBIX U TUIOCKOCTE

66 [ToBTOpEeHME U cUCTEeMATH3AIMsl YIeOHOrO MaTepHrala o TeMe:
«[leprieHAMKYIAPHOCTD MPSIMBIX U TUIOCKOCTEH»

67 [ToBTOpEeHME U cCUCTEMATH3AIHSI YIeOHOTO MaTepHralia 1o TeME:
«[Lmomaas MTOBEPXHOCTH MHOTOTPAHHUKOBY

68 O06o0maromuii ypok

11 ki1ace

Monayab «AJredpa u Ha4YajIa MaTeMAaTHYECKOT0 AHAJIU32»

Ne Koa-Bo
ypoka Tema pasjaeiia, ypoka 4ACOR
INOBTOPEHUE MATEPHAJIA 10 KJIACCA 3
1 [ToBTOpenue yueOHoro marepuaia no teme: «Kopens n-oit 1
CTETICHU»
2 [ToBTOpeHue yuebHOro Matepuana o Teme: « I puroHoMeTpus» 1
3 [ToBTOpenue yuebHoro Marepuana no teme: «lIponsBogHas» 1
I'naa 1: IOKA3SATEJIBHAS U JIOTAPUOMUYECKAS 28
OYHKINU
4 [TonsiTue nmokazarenbHON QYyHKIIUN 1
5 CgoiicTBa u rpaduk noxkasareabHON GYHKIUU 1
6 Pemenue ynpaxsenue 1
7 Cmapmoentii KoHmpoJib 1
8 [ToHsiTHE TOKA3aTENBFHOTO YpaBHEHUS 1
9 Buasl mokasaTenbHbIX ypaBHEHHUI 1
10 Pemenne nokazareabHbIX ypaBHEHUM 1
11 [ToHsTHE TOKA3aTEIFHOTO HEPABEHCTBA 1
12 Bupl nokazaTenbHbIX HEPABEHCTB 1
13 Pemenne nokas3aTenbHBIX HEPABEHCTB 1
14 Konmponsnaa paboma Nel 1
15 [Tonsitue norapudma 1
16 OcHOBHOE JTOrapu(pMHUUECKOE TOXKIECTBO 1
17 OcHoBHbIe JIorapupMudeckue GopMyJibl 1




18 Pemenue ynpaxnenuit 1
DyHKIUA
19 y =loga x 1
e€ cBoiicTBa u rpadukx
20 [TocTpoenue rpadukoB JorapudmMudeckux GyHKIHI 1
21 I'paduueckoe pemienne J0rapuMUUECKUX ypaBHEHUN 1
22 [TonsiTne norapuMUIECKOro ypaBHEHUS 1
23 Bunel norapudmMuyeckux ypaBHEHUH 1
24 Pemenune norapuMuiyeckux ypaBHEHUI 1
25 [TonsiTue norapuMUIECKOro HEpaBEHCTBA 1
26 Buset torapudMuyeckix HEpaBeHCTB 1
27 Pemenune norapudmMuyueckux HepaBEeHCTB 1
28 Uucno e. dyHkius y=ex, €e CBOMCTBa, rpaduk, 1
Qg depeHpoBaHue
29 Hatypanbnbie JIOFapI/I(be’LI. 1
Oyuknus y=In x, ee cBolicTBa, rpaduk, nuddepeHupoBanme
30 Pemenne ynpaxaeHui 1
31 Konumponvnasa paboma No2 1
I'naBa 2: UHTEI'PAJI U ETO TIPUMEHEHUE 11
32 Omnpenenenue nepBoodpazHoOit 1
33 Pemenne ynpaxueHuit 1
34 [TpaBuia HaX0XJEHUS EPBOOOPA3HBIX 1
35 Heomnpenenenusiii HHTErpa 1
36 Pemenne ynpaxHeHui 1
37 3aauu, MPUBOJISALINE K MOHSATHUIO ONPEAEIEHHOr0 HHTErpaia 1
38 [TonsTHE ONpEIENIEeHHOrO UHTErpaa 1
39 ®dopmyna Herotona-JleiOHuIa 1
40 Brruncnenue miomaieit miockux GUryp ¢ HOMOIIBIO ONPeIeIEHHOTO 1
UHTErpaia
41 Brruncnenue o6b€M0B Ten 1
42 KonTtponpHas padota Ne3 1




I'nmasa 3: 3JIEMEHTBI KOMBUHATOPUKHU. BUHOM

HBIOTOHA 12
43 Metoa MaTeMaTH4eCKOW WHIYKITHH 1
44 Pewmenne ynpaxxaeHui 1
45 [TepecTanoBkH 1
46 Pasmemenus 1
47 @OopMyIIbl BEIYMCICHUS KOTUYECTBA IEPECTAHOBOK M pa3MeIeHHHA 1
48 Coueranus (koMOUHAITN) 1
49 DopMyIia BEIUUCIEHUS KOJIUYECTBA COUCTaHUN 1
50 Pemenne ynpaxHeHui 1
51 ®dopmyna buHoma HeroToHa 1
52 Brruucnenne OMHOMHAIBHBIX KO3 GUIIMESHTOB 1
53 CaoticTBO TpeyroiabHuKa [lackans 1
54 KonTponbnas pabota Ned 1
I'1asa 4: DJJEMEHTHI TEOPUH BEPOSITHOCTEH 13
55 HecoBmecTHbIe cOOBITHS 1
56 JlonosiHeHNE COOBITHUS 1
57 HaxosxneHnue BeposiTHOCTEH 00beTMHEHUS U TIEPECEUEHUs IBYX 1
COOBITHI
58 YcioBHast BEpOSTHOCTh 1
59 He3zaBucumeble coObITHS 1
60 3aBUCHMBIE COOBITHUS 1
61 HaxoxaeHne BepoSITHOCTH NepeceuyeHuss He3aBUCUMBIX COOBITHM 1
62 Cxema bepnymn 1
63 BeposiTHOCTS KOTMYECTBA YCIIEITHBIX UCXOIOB B cXeMe bepHyIum 1
64 Cryualinbple BETMYHUHBI 1
65 Pacnipenenenue BepoATHOCTEHN CIIy4ailHOM BETUYUHBI 1
66 Marematuueckoe 0XHIaHNE 1
67 KonTponbras padorta No5 1
INOBTOPEHHUE 35
68 [ToBTOpEeHME yueOHOTO MaTeprana mo TemMe: 1

«JlenmMMocCTh HaTypabHBIX YHCE»




[ToBTOpeHue yueOHOro Marepuania no Teme:

69
«IIpu3Haku nenMMOCTI»

70 [ToBTOpeHue yueOHOro MaTepuana mno Teme:
«PanuoHnanbHble YnCia, JIEHCTBUS HAJl HUMH)

71 [ToBTOpEeHHe yuebHOro MaTrepuasa o TeMe:
«CucTtembl JIMHEWHBIX YPaBHEHUI»

72 [ToBTOpenue yueOHOro Marepuana no teme: «lcnonb3oBanue
CHUCTEMBI JINHEWHBIX YPABHEHM 1711 PEILICHUS] IPAKTHUECKUX 3a7a9d»

73 [ToBTOpEeHHE yueOHOro MaTepuasa o TeMe:
«MHoxecTBa. Onepanuy HajJ MHOXKECTBAMU»

74 [ToBTOpeHue yueOHOro MaTepuana mno Teme:
«lIponopuoHanbHbIE BETUYHHBI»

75 [ToBTOpEeHue yuebHOro Marepuaa mno Teme:
«lIponeHTHBIE pacyeTb

76 [ToBTOpeHue yueOHOro MaTepuana o Teme:
«DNEeMEHThI CTATUCTUKU U TEOPUU BEPOSITHOCTEI

77 [ToBTOpEeHue yueOHOro Marepuaa o TeMe:
«PanroHanbHbIE BEIPAKEHUSD)

78 [ToBTOpeHue yueOHOro MaTepuana mo Teme:
«PanuoHnanbHble ypaBHEHUS»

79 [ToBTOpEeHue yuebHOro Marepuaa o Teme:
«CucreMbl aredpandecKux ypaBHEHUM»

80 [ToBTOpeHNe yueOHOro Marepuana mo Teme:
«YHCII0BBIE HEPABEHCTBA U UX CBOWCTBA»

81 [ToBTOpEeHMe yueOHOro MaTrepuaa o Teme:
«JIuHelHbIC U KBAIpaTUYHbIC HEPABEHCTBA

82 [ToBTOpeHne yueOHOro Marepuana mo Teme:
«Merox nHTEpBAIOB)

83 [ToBTOpeHue yuebHOro Matrepuaa o Teme:
«CucTeMbl HEPABEHCTB»

84 [ToBTOpeHune yuebHOro Marepuana no Teme:
«CrerneHu u KOpHU»

85 [ToBTOpeHue yueOHOro MaTepuana o Teme:
«/ppannoHanbHble ypaBHEHUSD)

86 [ToBTOpeHune yuebHOro Marepuana no Teme:
«ppanmoHanbHbIe HEPABEHCTBA)

87 [ToBTOpeHHe yueOHOro MaTepuana o TeMe:

«DyHKIIMU U UX CBOWCTBa»




88 [ToBTOpeHue yueOHOro Marepuania no Teme: 1
«IIporpeccun»

89 [ToBTOpeHune yuebHOro Marepuana no Teme: 1
«Tpuronomerpuueckue GyHKIUN»

90 [ToBTOpEeHHe yuebHOro MaTrepuasa o TeMe: 1
«Tpuronomerpuueckue ypaBHEHUs U HEPABEHCTBA»

o1 [ToBTOpeHune yuebHOro Marepuana no Teme: 1
«ITokazaTenpHas QyHKIUSI

92 [ToBTOpEeHHE yueOHOro MaTepuasa o TeMe: 1
«PenieHune nokazaTenbHbIX YPaBHEHUN»

93 [ToBTOpeHune yuebHOro Marepuana no Teme: 1
«Pemenne nokasarenbHbIX HEPABEHCTBY

94 [ToBTOpEeHue yuebHOro Marepuaa mno Teme: 1
«Jlorapupmuaeckast GyHKIUD)

95 [ToBTOpeHue yuebHOro Marepuana no Teme: 1
«Pemenue norapupMuyecKuX ypaBHEHU I

96 [ToBTOpEeHue yuebHOro Marepuasa o Teme: 1
«Pemenune norapupMUIeCcKX HEPABEHCTB

97_98 HToroBas KOHTpOJIbHAsA paboTa 5
(ITpomesxkyTouHas aTTecTarus)

99 [ToBTOpEeHue yuebHOro Marepuaa o Teme: 1
«IIpon3BoaHast U €€ MpUMEHEHHE

100 [ToBTOpeHNe yueOHOro Marepuana mo Teme: 1
«HeomnpeneneHHslii HHTErpaD»

101 [ToBTOpEeHMe yueOHOro MaTrepuaa o Teme:
«OnpeneneHHbli HHTETpa»

102 3aKJIIOUYNATEIbHBINA YPOK 1

11 knace

Monyab «I'eomerpus»

Ne

ypoka Tema pa3spaeia, ypoka Kou-Bo yacos
I'maBa 1: KOOPJIMHATDBI U BEKTOPBI B 16
IMPOCTPAHCTBE

1 JlexapToBbI KOOPAMHATEI TOUYKH B IPOCTPAHCTBE 1




[Ipocreitmue 3aga4n B KOOpAUHATAX: PACCTOSTHUE MEXKIY

2 JBYMSI TOYKAMU M KOOPJIMHATHI CEPEUHBI OTPE3Ka L
3 [Tonsitue BekTopa. PaBeHCTBO BEKTOPOB 1
4 Koopaunatsl BekTopa 1
5 CliokeHUE ¥ BBIYMTAHUE BEKTOPOB 1
6 [TpoTHBOMOJIOKHBIE BEKTOPBI 1
7 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
8 ['omotertus 1
9 CBolicTBa TOMOTETHHU 1
10 Yroa Mexay BeKTOpamu 1
11 CkansipHO€ MTPOU3BEAECHNUE BEKTOPOB 1
12 Brruncnenue yriioB Mex1y NpsSMbIMU 1
13 I'eomeTpuyeckoe MECTO TOYEK TPOCTPAHCTBA 1
14 buccektop nqByrpaHHoro yria 1
15 YpaBHEHHE IOCKOCTH 1
16 Koumponvnas paboma Nel 1
I'nasa 2: TEJIA BPAILIEHUSA 29
17 [TonsiTne nMIMHApA 1
18 [Tmoniaar MOBEPXHOCTH LWIIMHIPA 1
19 Pewenue 3anay no reme: « {unuuap» 1
20 [Tpu3ma, BMcaHHAas B LIWIMHAP 1
21 [Tpu3ma, onucaHHasi OKOJIO UWJIMHIpA 1
22 ITonsiTne KoHyCa 1
23 [Tnomane MOBEPXHOCTH KOHYCA 1
24 Pemenne 3amau o teme: «Konyc» 1
25 Y ceu€HHBII KOHYC 1
26 [Tnomans 60KOBOM MOBEPXHOCTH YCEUEHHOTO IHIMHIpPA 1
27 [Inpamuia, BnucaHHas B KOHYC 1
28 [Tupamua, onucaHHasi OKOJIO KOHyca 1
29 Komb6uHanuu koHyca u nupaMu/sl 1
30 Konumponvnasa paboma Ne2 1




31 Cdepa u map 1
32 Ypauenue chepbl 1
33 B3anmHuoe pac nonoxenue cepsl U IIOCKOCTH 1
34 KacarenpHast mmockocTs K chepe 1
35 Pemenue 3amau o teme: «Cdepa u mapy» 1
36 MHororpaHHHUKH, BIUCAHHBIE B chepy 1
37 [Ipusma, BircanHas B cepy 1
38 [Tupamuna, BucanHas B chepy 1
39 MHOTOrpaHHHUKH, OTIMCAHHBIE OKOJIO C(hephl 1
40 [Tpu3sma, onucaHHast OKOJIO cepbl 1
41 Penrenue 3amau mo teme: « MHOTOrpaHHUKY, BIIUCAHHBIC U 1
OIKCaHHBIE OKOJIO chepbI»
42 BsanmHuoe pacrionoxxenue chepbl 1 IpIMOit 1
43 KomOuHanmu numaHapa u cepbl 1
44 Komb6unanuu konyca u cgepsl 1
45 KonTponbnas pabota Ne3 1
I'naBa 3: OBBEMbI TEJIL IIVIOIIA/Ib C®EPbI 17
46 O0béM Tena 1
47 O06bEM pU3MBI 1
48 Pemenue 3amau mo reme: «O0OBEM IPU3MBI» 1
49 O0BEM TUpaMU/IBI 1
50 O0BEM yceueHHON THpPaMHUIBI 1
51 Pemmenune 3anau no reme: «O6beM puU3MbD» 1
52 Pemenue 3amau mo teme: «O0BEeM MUPaAMUIBD) 1
53 Pemenue ynpaxnenuit 1
o4 KonTponbnas pabota Ned 1
55 O06BEéM KoHyca 1
56 O0BEM yCeueHHOTO KOHYyCa 1
57 O0BéM UIHHIpA 1
58 O0BéM mapa 1
59 Pemenue 3amau mo teme: «OOBEMBI TEN BpAILICHUS 1




60

[Mnomans chepsr

61 Pemenue 3amau o teme: «Ilnomans cheprn»

62 Konrponsnas padora Ne5
HUTOI'OBOE HOBTOPEHHUE KYPCA TEOMETPUHA
10-11 KJIACCOB

63 [ToBTOpEHKE M cUcTeMaTH3alks y4eOHOTo MaTepuaa 1mo
TeMe: «BEeKTOpBI B IPOCTPAHCTBE»

64 [ToBTOpEeHME U cucTeMaTH3aIMs Y4eOHOTO MaTepuaa mo
teme: «Ilomaas MOBEpXHOCTH UIMHAPA U KOHYCa

65 [ToBTOpEeHME U cucTeMaTH3aIys y4eOHOTO MaTepuaa mo
teme: «lLmomane cheprn»

66 [ToBTOpeHue U cuctemMaru3alys ydeOHOTO MaTepuaa mo
Tteme: «O0BbeM HUIUHAPA U KOHYCa»
[ToBTOpEeHME U cUCTeMaTH3AIHs YIeOHOTO MaTepuaia mo

67 TEME:
«O06bem mapay

68 O6006marmui ypok




