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IHosicHUTEABLHAA 3AIINCKA
Pabouyas mporpamMmma no maTeMaTuke pazpaboTaHa Ha OCHOBE:

— @epepanbHoro 3akoHa ot 29.12.2012 N 273-®3 "OO6 o60pa3oBaHuM B
Poccniickon @enepanun';

— @enepanbHOr0 TOCYIapCTBEHHOTO CTaHJapTa CpeaHEero ooIiiero oopa3zoBaHus,
YTBEPKJAEHHOTO IprKka3zoM MunoopHayku Poccun ot 17 mast 2012 roma Ne 413;

— Ilpuxa3za MunucrepcTBa obpazoBanust 1 Hayku PD ot 29 utons 2017 r. Ne 613
«O BHeceHMU HU3MEHEHUU B (elepanbHbI rOCYJapCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApT  cpeaHero  oOmero  o0pa3oBaHUs,  YTBEPKACHHBIM  MPUKA30M
MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit denepanuu ot 17 mas 2012 r.
Ne 413»;

— IlocTanoBienus I 1aBHOTO roCyAapCTBEHHOIO CaHUTAPHOIO Bpaya Poccuiickon
Oeneparuu ot 29 gexkabps 2010 r. N189 "O6 yrBepxknenun CanlluH
2.4.2.2821-10 "CanutapHO-3IUIEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBUSM H
opranu3anuu o0y4eHus B 0011e00pa3oBaTEIbHbIX YUpEKACHUIAX";

— Ilonoxenuss o pabouedl nporpamMme y4eOHBIX IPEAMETOB, KypCOB
MYHHUIUTIAIBHOTO OIOJIKETHOTO 0011e00pa30BaTENbHOIO YUpEKACHUS
«Tumanckast cpenHss oOuieoOpa3oBarenbHas HIKoJa BoJOKOHOBCKOro paiioHa
benroposckoii o61acTu.

Moaynbs «AJireopa U Havajla MaTeMaTH4YeCKOr0 aHAJIM3a» pa3paboTaH ¢
y4€TOM aBTOPCKOM MporpaMmMbl: MaTeMaruka: padbodue mporpaMmsl: 5-11 kmaccel/
A.I'. Mepsnsak, B.b. Tlononckuii, M.C. Sxup, E.B. bynko. — 2-¢ u3n. nepepab. —
M.: Benrana-I'pad, 2017. — 164 c.

N3menenus B comepxaHue y4eOHOro maTepuaia He BHeceHbl. [Iporpamma
KOHKPETHU3UPYET COJECPKaHUE MPEIMETHBIX TeM OOpa30BaTEIbHOTO CTaHIapTa:
anrebpa; (GYHKIUWA; TPUTOHOMETPHUS; Hadaja MaTeMaTUYeCKOTO aHaln3a,
ypaBHEHUS W HEPABEHCTBA; DJIEMEHTHl KOMOWHATOPHKU, CTATUCTUKH M TEOPUHU
BEPOATHOCTEMN.

B ocHOBy mporpaMMmbl TMOJOKE€HA KOHLEMIMS, MpeaycMaTpUBaroas
dbopmupoBanue (HYHKIMOHATBHBIX 3HAHUW W YMEHHWH, KOTOPBIE OOECIEYHBAIOT
nenecooOpa3Hoe NPUMEHEHHE 3HAaHWM 1o anredpe W HavajaM aHaliusa.
[Iporpamma  peanu3yercds € HUCIOJB30BAaHHEM  CIEAYIOLIEr0  y4eOHO-
METOJUYECKOT0 KOMIUIEKTA:



10 kiacc
Monyab «AJiredpa ¥ Ha4YaJjIa MATEMATHYECKOr0 aHAJIN32)

1) Marematuka. Anrebpa W Hayajla MaTEeMaTHYECKOro aHaimu3a. ba3oBbIii
ypoBeHb: 10 kmacc: yueOnuk / A.I'.Mepsnsak, JI.A. Homuposckuii, B.b.
[Tononckuii; mox pen. B.E. Ilomonasckoro. — 5-¢ uza., crepeorun. — M.:
Benrana-I'pad, 2020. — 368 c.: un. — (Poccuiickuii yueOHUK).

2) Maremaruka: aiareOpa ¥ Hayajla MaTeMaTHYECKOrO aHalln3a, T'eOMETpPHSL.
Anre0pa u Havasia MaTemMaTHueckoro aHanusa. baszossiii ypoBens: 10 knacc:
meroaudeckoe nmocooue / E. B. bynko, A. T'. Mep3nsk, B. b. [lononckuii,
M. C. Sxup. — M. : Benrana-I'pad, 2020. — 113 c. : un. — (Poccuiickuit
y4EOHUK).

3) MaremaTuka : anreOpa ¥ Hayajlla MaTEeMaTHYSCKOTO aHaIHM3a, TeOMETpUS.
Anre0pa u Havasna MatemMaTuueckoro aHanusa. baszoBsiii ypoBens : 10 kiacc
: nunaktudeckue matepuansl / A. I'. Mep3nsak, B. b. Ilononckuii, E.M.
Pabunosuu, M.C. Axup. — M. : Benrana-I'pad, 2020 — 174 c. : un. —
(Poccuiickuii yueOHUK).

11 kaacc
Monyab «AJiredpa 1 Ha4YaJIa MATEMATHYECKOT0 aHAJIN32)

1) Maremaruka. AnreOpa M Hadajga MaTEMAaTHYCCKOro aHajiu3a. ba3oBbIi
ypoBeHb: 11 kmacc: yueOnwmk / A.I''Mepsnsak, JI.A. Homuposckuii, B.b.

[Tononckuit, M.C. SAxup; mox pen. B.E. Ilomombckoro. — 3-e¢ wu3m.,
crepeorun. — M.: Benrana-I'pad, 2021. — 288 c.: mi1. — (Poccuiickuii
y4eOHHK).

2) Maremarnka : anreOpa M Hadajga MaTeMaTHYEeCKOTO aHaju3a, T€OMETpPHS.
Anrebpa u Hayala MaTeMaTHYeCKOro aHanu3a. ba3oBswlil ypoBeHs : 11 kimacc
: Meroguyeckoe mocoodue / E. B. bynko, A. I'. Mep3ask, B. b. Ilomonckwid,
M. C. Sxup. — M. : Bentana-I'pad, 2020. — 74 c. : un. — (Poccuiickuit
y4eOHUK).

3) Maremaruka : anreOpa W Hadajga MaTeMaTHYeCKOTO aHaju3a, TCOMETpPHSI.
AnreOpa u Havyana MateMaTudeckoro aHanmus3a. ba3zoBsiil yposens : 11 kimacc
: nupaktaaeckue marepuansl / A. I'. Mepsmsak, B. b. Ilomonckuii, E.M.
Pa6unosuy, M.C. Sxup. — M. : Bernrana-I'pad, 2020 — 110 c. : w1 —
(Poccuiickuil yueOHUK).

IIpu cocraBinenun moayns «l'eomeTpusi» ObLIa UCIOJNB30BAHA ABTOpPCKAas
nporpamMma: MaremaTtuka: pabouue nporpammbl: 5-11 kmaccel/  A.I'. Mep3ansik,



B.b. Tlononckuit, M.C. fxup, E.B. bynko. — 2-¢ u3n. nepepad. — M.: Benrana-
I'pad, 2017. — 164 c.

N3menenust B copepkaHue ydyeOHOTO maTepuaia He BHeceHbl. [Iporpamma
KOHKPETU3UPYET COJICp’KaHHE MPEIMETHBIX TeM OOpa3oBaTEILHOTO CTaHAapTa:
FeOMETPUA HA  IUIOCKOCTH; TMPSIMbIE M IUIOCKOCTH B  MIPOCTPAHCTBE;
MHOTOTPAHHUKH; Tejia BpauieHus. [Iporpamma peanusyeTcs C HCIOIb30BAHUEM
CJIEIYIOIIETO y4eOHO-METOUYECKOTO KOMILJIEKTA:

10 k1ace
Moayas «I'eomeTpus»

1) Maremaruka. ['eomerpusi. basoBbiii ypoBenn: 10 kmacc:  yueOHHK /
A.I''Mepznsak, H.A. Homuposckuii, B.b. [lononckuit u np. — 3-e wuzn.,
crepeorun. — M.: Benrana-I'pad, 2020. — 208 c.: w1 — (Poccuiickuii
y4eOHUK).

2) Marematuka: ajareOpa ¥ Hayajlla MaTeMaTHYECKOTO aHajinu3a, TeOMETpHs.
I'eomeTpus. ba3oBeiii ypoBenb: 10 kiacc: merogumdeckoe mocodbue / E. B.
byuxo, A. I'. Mep3nsik, B. b. Tlononckuii, M. C. Skup. — M.: Benrana-
I'pad, 2020 — 69 c. : un. — (Poccuiickuii yaeOHUK).

3) MaremaTuka : anrebpa ¥ Hayajla MaTeMaTHYSCKOTO aHAJN3a, TCOMETPHS.
I'eometpusi. ba3zoBelil ypoBens : 10 kiace : nuaakTuuecKue MaTepuaisl / A.
I'. Mep3nak, B. b. Ilononckuii, E.M. PabunoBuu u ap.. — M.: Benrana-
I'pad, 2020 — 128 c. : un. — (Poccutickuii yaeOHHK).

11 kaacc
Monyasb «I'eomeTpusp»

1) Maremaruka. ['eomerpus. baszoBeiii ypoBenn: 11 kmacc:  y4yeOHUK /
A.I''Mep3nsk, JI.A. Homuposckuii, B.b. ITononckuii, M.C. Sxup; nox pen.
B.E. Ilogonbckoro. — 3-e¢ usn., crepeorun. — M.: Benrana-I'pad, 2020. —
207 c.: un. — (Poccuiickuii y4eOHUK).

2) Maremartuka: reoMmetpus. ba3oBbeiii ypoBeHb : 11 Kiacc : METOIUYECKOE
nocobue / E. B. bynko, A. I'. Mep3nsik, B. b. [Tomonckuii, M. C. Axup. —
M. : Bentana-I'pad, 2020 — 68 c. : min. — (Poccuiickuii yaeOHUK).

3) Maremaruka : anreOpa W Hadajga MaTeMaTHYeCKOTO aHajun3a, TCOMETpPHSI.
I'eometpus. bazoBeiit ypoBenb : 11 kiacc : nuaakTH4YecKue MaTepuans / A.
I'. Mep3znsk, B. b. Tlononckuii, E.M. PabunoBuy u np.. — M. : Benrana-
I'pad, 2020 — 128 c. : un. — (Poccuiickuii yueOHUK).



Pabouas nporpaMma 110 MAaT€¢MaTUKE HallpaBJICHA Ha pcain3allui0 CUCTCMHO-

JESTEIbHOCTHOTO MOAX0Aa K Mpolieccy 00ydeHusi, KOTOPbI 00ecIeunBaeT:

IOCTPOCHHE O00pa30BaTENIBLHOIO IMpollecca € YYETOM MHIWBHUAYATbHBIX
BO3PACTHBIX, IICUXOJIOIMYECKUX, (HU3HMOJIOTHUECKHX OCOOEHHOCTEH U
3J10pOBbsI 00 yUYaIOIINXCS;

dbopMupoBaHue TOTOBHOCTH  OOyYalOIMUXCS K  CaMOpPa3BUTHIO U
HENPEPHIBHOMY 00pa30BaHUIO;

dopMHUpOBaHUME  AKTUBHOM  y4yeOHO-TNIO3HABATEIbHOW  AESATENBHOCTH
oOyyJarommxcs;

(opMHUpoBaHUE MO3UTUBHOIO OTHOIICHMS K MO3HAHUIO HAYYHOM KapTHUHbI
MUDA;

OCO3HAHHYIO OpTraHU3aIMI0 00YUYaIOIIUMHUCS CBOEH ESITEIbHOCTH, a TaKkXKe
aJIeKBaTHOE €€ OlICHUBAHMUE;

MOCTPOCHHE pa3BUBAIOIICH 00pa30BaTEIbHON Cpebl O0YUCHHUS.

N3ydenne MmaTeMaTUKX HAMPABIICHO HA IOCTUKEHUE CIETYIONTUX IEICH:

CUCTEMHOE W OCO3HAHHOE YyCBOGHHE Kypca anreOpsl ©  Haval
MaTeMaTUYECKOTO aHaJIn3a M TE€OMETPHH;

GopMuUpOBaHUE MATEMATHYECKOTO CTHJIS MBIIIICHHUS, BKIIOYAIOIIETO B
ceOst MHIYKIMIO U JeAYKIUI0, 0000IeHne U KOHKPETU3allhio, aHajlu3 1
CUHTE3, KIaCCH(PHUKAIMI0 W CHCTEMaTU3alliio, a0CTparupoBaHUE U
aHAJIOTHIO;

pa3BUTHE UWHTEepeca OOydJaromuxcs K HW3YUYCHHUIO anreOphl W Hayal
MaTeMaTUICCKOTO aHaJIM3a U TE€OMETPHH;

UCTIOJIh30BAaHUE MAaTEMAaTHUYCCKUX MOJCJICH JJIsi PEIIeHUs IMPHUKIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX IUCIUTLINH;

NpUOOPETeHHE  OMbITa  OCYIISCTBICHHS  y4eOHO-HCCIEOBATEIbCKOM,
IPOEKTHON U WH(OPMAIIMOHHO-TI03HABATEIbHOM S TEIIbHOCTH;

pa3BHUTHE MHAUBUAYATLHOCTH M TBOPUYECKUX CIIOCOOHOCTEH, HAIPaBICHHOE
Ha TIOJITOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY BBIOODPY Mpodeccumu.

CornacHo yueOHOMY TUTaHY Ha M3y4deHHE MaTeMaTuku oTBoaAuTCS 340 4acoB:

B 10 kaacce (170 wacoB B roa:3 yaca B HEJEI0 MOIYJIb «AnreOpa W Havaia

MaTeMaTU4eCKOro aHajin3a» u 2 yaca — MoayJib «I'eomeTpus»);
B 11kaacce (170 gacoB B roa:3 yaca B HEJEIO MOAY/Ib «ANreOpa U Havaia

MaTeMaTHYECKOT0 aHajiu3a» U 2 4yaca — MOyb «I'eomeTpusi»).

Cpok peanuzaiuu padoueid mporpaMmmsl 2 roja.



Ilnanupyembie pe3yjbTAThI OCBOCHHUSI Y4eOHOI0 NpeaMeTa
10kmnace

JInuHOCTHBIE pPe3yJbTAThI:

® BOCIIUTAHUE POCCUMCKOM TPAXKIAAHCKOM HUIACHTUYHOCTU: IIATPUOTU3MA,
TOTOBHOCTU K CIHyX€HUIO OTEYEeCTBY, €ro 3alluTe; OCO3HAHUS POCCUMCKON
UJCHTUYHOCTH B TOJMKYJIBTYPHOM COIIMYME; YYyBCTBa MPUYACTHOCTH K
HUCTOPUKO-KYJIBTYPHOU OOIITHOCTH POCCUMCKOT0 Hapoja u cyanbe Poccuu;

® MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAayKd, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BJaJCHUE JIOCTOBEPHOW uWHPOpMammein o0 TmepeaoBbIX
JOCTH)KCHUSX M OTKPBITHUSIX MHPOBOM M OTEYCCTBCHHOW  HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

® TOTOBHOCTh M CIOCOOHOCTh K CaMOPA3BUTHIO, CamMOOOpPa3OBaHUIO U
CaMOBOCITUTAaHUIO B COOTBETCTBUU C OOIIEUETIOBEYECKUMHU IICHHOCTSIMH U
ujealaMi rpakJJaHCKOro 00IIeCTBa;

® TOTOBHOCTh U  CHOCOOHOCTH K  OOpa3oBaHUIO, B TOM  4YHUCJ]E
caMm000pa30BaHuI0, HAa MPOTSHKEHUHU BCEH JKU3HH; CO3HATEILHOE OTHOIIICHUE
K HEIMPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO YCHEITHOM
npodeccroHaIbHON U 00IIECTBEHHOMN AeATeIbHOCTH;

® OpHEHTAlMsI OOYYAlOIIMXCAd HA peaNu3aluio IMO3UTUBHBIX KU3HEHHBIX
NEPCIIEKTUB, NHULIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEIENICHUI0, CIIOCOOHOCTh CTaBUThH €I M CTPOUTH
KU3HEHHBIE TUIaHbI;

® TOTOBHOCTh K JIOTOBOPHOMY PEryJIUPOBAHUIO OTHOIIEHUN B TPYyNIE WU
COIMAJIFHON OpPTaHMU3aIlMU; TOTOBHOCTh O0YYAIOIMUXCSl K KOHCTPYKTHBHOMY
Y4acTUIO B MPUHATHM PEIICHUM, 3aTparuBalOIMX UX IpaBa U UHTEPECHI, B
TOM 4YHCIIE B pa3Iu4yHbIX (opmMax OOIIECTBEHHONW CaMOOpraHU3aIlnHy,
caMOyMpaBiIeHUs, 00IIECTBEHHO 3HAUMMOU A TEIbHOCTH;

® OCO3HAHHBIA BHIOOP Oymymiel mpodeccnn Kak MyTh W CIOCO0 peann3ariu
COOCTBEHHBIX KU3HEHHBIX TUTAHOB,

® TOTOBHOCTH OOYYaIOIIUXCS K TPYAOBOW MPO(EeCCHOHATBHON NeATeThHOCTH
KaKk K BO3MOXXHOCTH YYacTHsl B PEHICHWU JUYHBIX, OOIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAITMOHATIBHBIX MPOOJIEM;

® HPABCTBEHHOE CO3HAaHWE M  T[OBEJCHHME HAa  OCHOBE  YCBOCHUS
00111eUeTTOBEYECKUX 1IEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS W TOBEICHUS B



MOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH M CHOCOOHOCTH BECTH AHAJIOr C
APYTMMH JIObMH, TOCTUTAaTh B HEM B3aMMOIOHMMAaHHUSA, HAXOAUTh 0OOIIHE
LIEJIA U COTPYAHUYATH I UX JOCTUKCHUS,

pa3sBUTHE KOMIIETEHIIMHA COTPYAHUYECTBA CO CBEPCTHUKAMH, JIE€TbMU
MJIQJIIIETO BO3pacTa, B3POCIBIMM B 00pa30BaTENIbHON, OOIIECTBEHHO
NOJIE3HON, Yy4eOHO-MCCIIEeIOBATEIbCKOM, MPOEKTHOM U Jpyrux BUAaX
NEATEIIbHOCTH.

YMCHHUC SICHO, TOYHO, TI'paMOTHO MH3JlaraTb CBOU MBICJIU B YCTHOﬁ Hu

MMMCBMEHHOM peun, MOHNMATh CMBICII IMOCTaBJICHHOM 3a/1a4, BBICTpanBaATb
ApryMmecHTanuIo, IpuBOAUTHh IPHUMECPBI U KOHTPIIPUMEPHI,

mpeacTaBJICHUEC O MaTeMaTU4YECKOM HAaYKC KakK cq)epe YeJI0BEUYECKOMN

NEeATeNIbHOCTH, 00 JTamax e€ pa3BUTUS, O €€ 3HAYMMOCTH IS Pa3BUTHUS
[IMBUJIN3AI1H;

KpCaTUBHOCTb MBIIIJICHWA, HWHHIHWATHBA, HAXOAYMUBOCTb, AKTUBHOCTH IIpU

PCHICHUN MATCMATUYCCKUX 3a1a1;

KPpUTUYHOCTb MBIIIJICHUA, YMCHUC PACIIO3HABATDH JIOTHYCCKUC HCKOPPCKTHHIC

BBICKA3bIBAHUA, OTIINYATh TUIIOTC3Y OT (baKTa;

yMEHHE KOHTPOJHUPOBATH MPOLECC U pe3yibTaT Y4eOHOUW MaTeMaTHdecKoun

JACATCIIBHOCTH,

CIIOCOOHOCTH K OMOINOHAJIBHOMY BOCIPUATHUIO MATCMATHUYCCKUX 06’I>GKTOB,

3aJ1a4, pEIUICHUM, PACCYXKICHUM.

MeTanpeaMeTHbIe Pe3yJbTaThl:

Pezcynamuenvie YY/I:

CIIOCOOHOCTh CAMOCTOSITEIHHO OOHAPYXUBAaTh U (POPMYITUPOBATH YIEOHYIO
npo0sieMy; OmpenensaTh 1elb Y4eOHON JAesTeIbHOCTH, 3a/1aBaTh MapaMeTphl
U KPUTEPUH, IO KOTOPHIM MOKHO OIpPENEINTh, YTO IEJb JOCTUTHYTA;
CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJadud B 0O0pa30BaTEIBHOU
JESTENHPHOCTH W KU3HCHHBIX CUTYaIllUSX; Pa3BUBATb MOTHUBBI U WHTEPECHI
CBOEH MO3HABATEILHOM JCATCIbHOCTH;

OIICHMBATh BO3MOJKHBIC TMOCIIEJCTBUS JOCTHKECHHUS TOCTABICHHOW IENH B
NESTENHbHOCTH, COOCTBEHHOW JKM3HW W JKH3HU OKPYKAIOIIMX JIIOJEH,
OCHOBBIBASCh Ha COOOPAKEHUSIX ITUKH ¥ MOPAJIH;

® CITOCOOHOCTH CaMOCTOATCIIbHO IIIaHUPOBATb AJIbTCPHATUBHLIC IIyTn

JOCTH)KEHUSI 1IeJieil, OCO3HAaHHO BbIOMpaTh Haubosiee dS(PPeKTUBHBIE
crocoObl penieHus: y4eOHbIX U MTO3HABATEIbHbIX 3a/1a4;



® OLICHMBATH PECYPChl, B TOM 4YHCIE BpEeMs M JApyrHMe HEMaTepUaIbHbIE
pecypchl, HEOOXOAUMBIE ISl AOCTUKEHUS TOCTABICHHON LENH;

® OpraHu3oBbIBaTh J3(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOAMMBIX IS
JOCTHKEHUS ITOCTABICHHOM 1IENIH;

® CONOCTaBJIATh TIOJIYYEHHBIM pE3yJbTAT JEATEIIBHOCTH C TIOCTABIECHHOM
3apaHee LeIblo;

® YMEHUE COOTHOCUTh CBOU JEUCTBUS C IUIAHUPYEMBIMH pE3yJIbTATAMM,
ONpeNeNsITh CIOCOObl NEHWCTBUH B paMKax NPEJIOKEHHBIX YCIOBUU H
TpeOOBaHUI;

® YMEHHE OCYLIECTBJISITH KOHTPOJb IO 00pa3lly U BHOCUTb HEOOXOAMMBIE
KOPPEKTHUBBI B COOTBETCTBUHU C U3MEHSIOLIENUCS CUTYALIUEN;

® CHoCOOHOCTh aJIeKBATHO OLEHMBATh MPaBUIBHOCTh WM OIIMOOYHOCTH
BBITMIOJTHEHUSI YUeOHOM 3a/1auu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE
BO3MOXHOCTH €€ pelLICHUS;

® YyMEHHE OIpeAeNATh IMOHATUS, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATh
aHaJOTUM, KiIacCU(UUIUPOBATh, CaMOCTOATENHHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUH JIJIsl KilaccuUKaIuu;

e YMEHHME YCTAHABJIMBATH IIPUYMHHO-CIIEICTBCHHBIE  CBS3U; CTPOUTH
JIOTUUECKUE PACCYXKIEHUS, YMO3aKIIOUeHUs! (MHIyKTUBHBIC, JIEIyKTUBHBIC
Y TI0 aHAJIOTUN) U BBIBOJBI,

e YyMEHHUs cO37aBaTh, IPUMEHSATH M  IPeoOpa3OBbIBaTh  3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA, MOJAEIU U CXEMbl Ul pPELIeHUs Y4eOHBIX U
II0O3HABATEJIbHBIX 3a7a4.

Ho3nasamenvnwvie YY/I:

e (QopmupoBaHre y4eOHOW M OOIICIOJIB30BATEIBCKON KOMIIETEHTHOCTH B
obnactu HCIIOJIb30BaHUs MH()OPMAIIMOHHO-KOMM YHUKAITMOHHBIX
texHosiorui (MKT-komneTeHTHOCTH);

e T[IepBOHAYATBHBIC MPEACTABICHUS 00 MACSIX M O METOJaX MAaTEeMaTHKU Kak
00 YHHUBEpPCAILHOM SI3bIKE HAYKH M TEXHUKH, O CPEJCTBE MOJCIUPOBAHUS
SIBIICHUW W TIPOLIECCOB;

® YyMEHHE BHJIETb MATEMaTHYECKYI0 3aJadyy B KOHTEKCTE MpOoOIEeMHOMN
CUTYallMH B JIPYTUX AUCIUIUIMHAX, B OKPYKAIOIIECH )KU3HHU;

® TIOMCK U HaXOXJeHHE OOOOIIEHHBIX CIOCOOOB pEIICHUS 3aJa4, B TOM
YuCle, OCYIIECTBICHUE Pa3BEPHYTOro MWHMOOPMALIMOHHOIO TMOUCKAa U
MOCTAaHOBKA HA €r0 OCHOBE HOBBIX (y4eOHBIX U MO3HABATEIbHBIX) 3a]1a4;



KPUTUYECKOE OLICHHBAaHUE U UHTEPNPETUPOBaHUE MH(POPMAIMHU C PA3HBIX
MO3ULUH, pacno3HaBaHM€ U  (UKCHUPOBAHUE IMPOTUBOPEUHs] B
MH(OPMAIMOHHBIX UICTOYHUKAX;

HCIIOJIBb30BaHUC Pa3IINIHBIX MOIACIBHO-CXCEMATHUYCCKHUX CpeacTB JJIsL

MpCACTaBJICHUA CYIICCTBCHHLIX CBsI3eH 151 OTHOMGHHﬁ, a TaKXKeE
HpOTPIBOpG‘II/II‘/’I, BBISIBJICHHBIX B I/IH(l)OpMaI_II/IOHHBIX HCTOYHHKAX,

HaXOXJICHUC U IIPUBOJ KPUTHYCCKHUX apT'YMCHTOB B OTHOIICHUHU ﬂeﬁCTBHﬁ u

CYXKIEHUN NIPyroro; CIOKOWHOE M PAa3yMHOE OTHOIIEHHE K KPUTHYECKUM
3aMeYaHUsSIM B OTHOIIEHUH COOCTBEHHOT'O CYXKJEHUS, pACCMOTPEHUE UX KakK
pecypc cOOCTBEHHOT'O Pa3BUTHS;

BBIXO/] 3a paMKH yqe6H0r0 npeaMeTa U OCYHICCTBIICHUC LCJICHAIIPABICHHOT O

MOMCKAa BO3MOXXHOCTEH [JIi HIMPOKOTO TMEpeHOCa CPEICTB U CIOCOOOB
JICHCTBUS;

BBICTPpAWBAHUC I/IHJIPIBPIIIyaHBHOﬁ O6pa30BaT€HBHOﬁ TPaCKTOPHUH, C YUCTOM

OTpaHUYCHHS CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPaHUUYCHUS;
YMCHHE MCHATh W YyJICPKUBAaTh pa3Hble TO3UIMU B II03HABATEILHOMN
NEATEITBHOCTH;

yMEHHE TIOHMMAaTh W  HCIOJIb30BaTh  MaTeMaTHYECKHe  CpE/ICTBA
HATJSAHOCTH (PUCYHKH, YEpPTEXH, CXEMBl W JIp.) IJIS WIUTIOCTPAIlHH,
MHTEPIpETaIlii, apryMEHTAIHH;

YMEHUE BBIJIBUTATh TUIIOTE3bl IPH PEIICHUN yUeOHBIX 3a/1a4 ¥ MOHUMAaHHSI
HEOOXOAUMOCTH X IIPOBEPKU;

NOHMMAaHUE CYIIHOCTH aJITOPUTMHUYECKUX TPEINUCAHHH W  yMEHUS
JCHCTBOBATH B COOTBETCTBHUH C MPEITIOKEHHBIM aJTOPUTMOM;

CIIOCOOHOCTH TUTAHUPOBATH U OCYIIECTBIISITH ACSITEILHOCTD, HAPABICHHYIO
Ha pelICHHe 3aJ1a4 HCCIIeI0BATEIILCKOTO XapaKkTepa.

Kommynukamuenvie YY/[:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBIISITh JCIOBYH0 KOMMYHHMKAIIMIO KakK CO
CBEpCTHUKAaMH, TaK WU CO B3pOCHBbIMH (KaK BHYTPH O00pa30BaTEIIbHOM
OpraHu3aIuy, TaK U 3a €€ MpejiesiaMu), Mo0UpaTh MAPTHEPOB ISl JI€JIOBOM
KOMMYHUKaIIUU HCXOs u3 CO00pakeHUM pE3yIbTaTUBHOCTHU
B3aHMOJICUCTBHUS, a HE JIMUHBIX CUMITATUI;

IIPU OCYIIECTBICHUU T'PYIIIOBOW pabOTHI OBITh KaK PYKOBOJUTEIEM, TaK H
YJICHOM KOMaHJIbl B PAa3HBIX POJISIX (T€HEpaTOp MIeH, KPUTHK, UCIIOTHUTEb,
BBICTYMAIOIIUM, SKCIIEPT U T.1.);

KOOPJIWHUPOBAaHWE W BBIMOJHEHHWE PabOThl B YCIOBHUSAX pPEaIbHOTIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pa3BEPHYTOE, JOTMYHOE U TOYHOE H3JIOKEHUE CBOCH TOYKUA 3PEHUS C
WCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3bIKOBBIX CPEJ/ICTB;
pacrio3HaBaHW€  KOH(MIUKTOTEHHBIX CHUTyallud W  OpeAoTBpallleHUuE
KOH(JIMKTOB 10 WX AakKTUBHOM (a3bl, BHICTpAaUBAHHUE JICJIOBOM W
o0pa3oBaTeIbHONM KOMMYHUKAIIMU, H30eras JUYHOCTHBIX OIEHOYHBIX
CYXKICHUU.

IIpeaMeTHBIE pe3yIbTATHI:

Yuawuiica nayywumeca:

Moayab «AJdredpa 1 HaYaja MATEMAaTHY€CKOI0 aHAJIM3a»

OCO3HABaTh 3HAYCHHE MATEeMAaTUUYECKOW HAyKd [JIs pEUIeHUs 3ajaady,
BO3HUKAIOIIMX B TEOPUU U B IMPAKTUKE;, ILIUPOTY U B TO KE BpEMs
OTPAaHUYEHHOCTh TMPUMEHEHUS MATEeMaTUYECKMX METOJIOB K aHalu3zy H
MCCJIEJIOBAHUIO TIPOIIECCOB M SIBICHUM B IPUPOJIC U OOIIECTBE;

OCO3HABaTh 3HAYEHHME MPAKTUKU W BOIMPOCOB, BO3HUKAIOIIUX B CaMoOu
MaTeMaTuke, Uil (GOpMHUpPOBAHUS W PA3BUTHUS MaTeMaTHYECKOM HAYKH;
UCTOPHIO Pa3BUTUS MMOHATHS YHCIIA, CO3aHUS MATEMATUYECKOTO AHAIIN3A;
OCO3HaBaTh 3HAauY€HUE UJEH, METOJOB M PpE3yJbTaTOB airedpsl H
MaTE€MaTHYECKOTO aHaJIN3a IJI1 OCTPOEHUSI MOJENEN pealbHbIX MPOLECCOB
U CUTyallUil; YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKU MAaTEMAaTHYECKUX
paccy)XJIeHul, WX TPUMEHHMOCTb BO BCEX O00JACTAX YeIOBEUCCKOMN
NEeATEIbHOCTH;

NOHUMATh pa3iudre TpPeOOBaHUM, MPEIBIBISIEMBIX K J0Ka3aTeIbCTBaM B
MaTE€MAaTHKE, €CTECTBEHHBIX, COLIMAIIBHO—AKOHOMHYECKUX U T'YMaHUTAPHBIX
HayKax, Ha [PaKTUKE;

pa3BHUBATh IMPEJICTABICHUE O BEPOATHOCTHOM XapaKTepe pas3InyHbIX
IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYIKAOIIETO MUPA;

ONEPUPOBATH MTOHATUSAMU: OTPE30K, HUHTEPBAJ, MOJYUHTEPBAJ, IIPOMEKYTOK
C BBIKOJIOTOM TOYKOW, TrpaduyecKoe TMPEeCTaBICHHUE MHOXECTB Ha
KOOPJIMHATHOM TIOCKOCTH;

IPOBOJIUTH JI0KA3aTeNbHbIE PACCYXACHUSl I 00OOCHOBaHUS WCTUHHOCTH
YTBEPKICHUN;

ONEPUPOBATh MOHATUSMU: HATYPAJIBbHOE YHUCIO, MHOKECTBO HATYpaJbHBIX
4yuces, 1eJI0€ YHCJIO, MHOXXECTBO IIEJIbIX 4Hucell, OOBIKHOBEHHAs ApPOOb,
JecAaThu4Hasi 1poOb, CMEIIAHHOE YHCJIO, PAallMOHAJIBLHOE YHCIIO, MHOXKECTBO
pallMOHANBHBIX YHCEI, UPPALUOHAIBHOE YHUCIO, AEHCTBUTEIBHOE YHUCIIO,



MHO>KECTBO JCHCTBUTEIBHBIX UYHCET, TE€OMETpHUYECKash HHTEPIpETAIIHs
HATYpaJIbHBIX, IEJIbIX, PAIIMOHABHBIX, JEHCTBUTEIBHBIX YUCEIT;

BBITIOJIHATh OKPYIJICHHE pPALMOHAIBHBIX M HMPPAIMOHAIBHBIX YHCEN C
3aJaHHOM TOYHOCTbIO;

yIOPSIIOYMBATh YUCIIA, 3aMCAaHHBIC B BUIEC OOBIKHOBEHHOW U JECATHYHOM
apoOu, YWcha, 3aldCaHHblE C  HUCIHOJIb30BAHUEM  apU(PMETHYECKOTO
KBaJPaTHOTO KOPHS;

BBITIOJTHATD CTaH/IapTHHIC TO]IE€CTBEHHbIE npeoOpa3oBaHus
TPUTOHOMETPUIECKUX, NPPAITMOHATFHBIX BHIPAKCHHUIA;

BIAJIETh TOHSTHSIMH: 3aBUCUMOCTh BEIWYWH, (QYHKIUSA, apryMEeHT W
3HaueHUWe (QYHKIUHU, O0O0JIACTh ONpEAeNieHHs M MHOXXECTBO 3HAYCHUU
¢yHkuuu, rpaduk 3aBUCUMOCTH, Tpaduk OQYHKUMH, HYIM GYHKLIHH,
IPOMEKYTKH 3HAKOMOCTOSIHCTBA, BO3pAaCTaHUE HA YMCIOBOM MPOMEKYTKE,
yObIBaHHE Ha YHCJIOBOM IMPOMEXKYTKE, HauOoJiblliee M HauMEHbIIee
3HaYeHHe (YHKIMH HA YMCIOBOM IMPOMEXKYTKE, MepruoaudecKas QyHKIHS,
NeproJI, YeTHAs U HeueTHAst (QYHKIMH, YMETh IPUMEHSATH 3TU MOHSATHS MIPH
pElIeHUH 3a/a4;

BJIAJIETh TOHATHEM oOOpaTHas (QYHKUHMSA, MPUMEHSATh STO TMOHSITHE MPHU
pElIeHUH 3a/a4;

OPUMEHSATh TPU  PElIeHWH 3a7a4 CBOMCTBA (PYHKIUN: UYETHOCTD,
NEPUOJUYHOCTh, OTPAHUYEHHOCTD;

IPUMEHATH TIPH PEIICHUH 3a7a4 IpeoOpa3oBaHus rpaduKoB G yHKITUT;
BJIQJICTh TMOHSATUSMM YHUCIIOBasl MOCIEAOBATENbHOCTh, apudmeTHyeckas u
reOMETPUYECKas MPOTPECCHs;

NPUMEHSTH MPU PEIICHUU 3a]1ay CBOWCTBA M MPU3HAKK apu(METHUESCKOU U
F€OMETPUUECKOU MPOTPECCHH;

BJIJIETh MOHATHEM OECKOHEYHO yOBbIBaIOIIas reOMETpUUYECcKas Mporpeccus
U YMETh IPUMEHSTH €r0 MPHU PEeLICHUH 3a/1a4;

BBITIOJIHATDh BBIYUCIICHUS U TPEOOpa3oBaHMs BBIPAKEHUH, COJIEpIKALIUX
JeCTBUTEIBHBIE YHCIA, B TOM YUCIIE KOPHU HATypaibHBIX CTEIICHEH;
BBITIOJIHATD CTaHJapTHbIC TOKJICCTBCHHbBIE npeoOpa3oBaHus
UppaIOHATBHBIX BBIPAKEHUH;

OBJIaZIETh OCHOBHBIMM THUIIAMH MPPALIMOHAIIBHBIX, CTENICHHBIX YPaBHEHUHN U
HEPaBEHCTB U CTaHIAPTHBIMH METOAAMH MX PEIICHUN U MPUMEHSTh UX MpPU
pellIeHnH 3a/a4;

BJIAJICTh TOHSATHEM CTENeHHas (QYHKIMS, CTPOUTh €€ TpaduKk U yMeTb
IPUMEHATH CBOIMCTBA CTENEHHON (DYHKIIMU MPH PEIICHUH 3a]1aY;

MePEBOJUTH IPaJyCHbIE MEPHI YTJIOB B paJUaHHbIE U HA00OPOT;



CTPOHTDH YUCIOBYIO OKPYKHOCTh Ha KOOPJMHATHOM IJIOCKOCTH;
OTKJIQJBIBATh HA YMCJIOBOM OKPY>KHOCTH 3HAUYCHHUS PA3TMYHBIX YTIIOB;
BBISIBIIATH CBSI3b MEXKIY JIEKAPTOBBIMH KOOPJAWHATAMHU W KPUBOJIMHEHHOM
KOOPAMHATOW TOYKHU HA YUCIIOBON OKPYKHOCTH;

OTIepUpPOBaTh TEPMUHAMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, apKCHUHYC,
apKKOCHHYC, apKTaHTE€HC, apKKOTAHT€HC;

NPUMEHSTh CBOMCTBA CHHYCa, KOCHHYCA, TAHT€HCA W KOTaHTeHCa: 3HAKH TI0
YEeTBEPTSAM, COXpAaHEHUE 3HAYCHHUS NMPHU M3MEHEHUHU YIJia Ha IIeJI0€ YHUCIIO
000pOTOB, Y€THOCTh KOCMHYCAa W HEUETHOCTh CHMHYCa, TAHI€HCA U KOTaH-
TeHCa;

OTIpeIeTATh 3HAUCHUS CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHTE€HCa YIJIOB Ha
YHCIIOBOW OKPYKHOCTH;

pabotath ¢ TabauIel TPUTOHOMETPUUYECKUX (POPMYIL;

MOHUMATh CYIIHOCTD, 3aMTUCh U MPUMEHEHHE (POPMYIT IPUBEICHNUS;

BJIAJIETh OHATUSMH TPUTOHOMETPHUUYECKUE GyHKITUH:
y =sin X,y =C0SX,y =tgx, y = CtgX ; CTPOUTH WX TpapuKd U YMETh NPHUMECHATH
CBOICTBA TPUTOHOMETPUYECKUX (DYHKIUM MPU PEIICHUH 3a]1ay;

IPUMEHSTh bopmyIbl CIIOKEHUS npu npeoOpa3zoBaHUU
TPUTOHOMETPUYECKUX BBIPAKEHUI;

npuMeHsTs  (GOpMyJbl  JIBOWHOTO  aprymeHta B pabore ¢
TPUTOHOMETPUYECKUMHU BBIPAKEHUSIMU;

OpUMEHATh  (GOpMyJbl  TIOHWKEGHHMS ~ CTenmeHn B pabore ¢
TPUTOHOMETPUYECKUMH BBIPAKECHUSIMU;

peoOpa3oBbHIBAThH CYMMBI TPUTOHOMETPUUYECKUX byHKIMHA B
IPOM3BEICHHUS;

npeoOpa3oBeIBaTh MPOU3BEACHHUS TPUTOHOMETPUYECKHX (PYyHKIUMH B
CYMMBI;

peoOPa3oBBIBATh BRIPAKEHUS Asin X+ Bcosx K BUIy Csin(X+t);

NpPaBUIBHO HAXOAUTh 3HAUYEHUSI ApKCHHYCOB, apKKOCHHYCOB, apKTaHI€HCOB
Y apKKOTaHT€HCOB YHCEN;

OPUMEHSATH  COOTBETCTBYIOLIME  (OPMYJIBI  PELICHUS  MPOCTEUIINX
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

BBISIBJIATH CPEIU MPOCTEHIINX TPUTOHOMETPUUECKHX ypaBHEHUN YaCTHBIC
cllydau;

OPUMEHATH K  Pa3dW4YHBIM  TPUTOHOMETPHUYECKHM  YPaBHEHHSM
OTpe/leNCHHBIE METOAbl HMX PEIICHUs: BBEACHHE HOBOM MEPEMEHHOM,
pa3ioXeHne Ha MHOKUTEIN, BBEJICHHE BCTIOMOTAaTEIbHOTO apTyMEHTa;



e pemarb OJHOPOAHBIE TPUIOHOMETPUYECKUE YPaBHEHUSA  PA3IUYHBIX
CTCIICHEN;

® BIAJCTh NOHATUSAMHU: MPOU3BOAHAS (YHKIMH B TOYKE, NPOU3BOJHAS
dyHKIMY;

® BBIYKCIATH MPOU3BOJHBIC 3JIEMEHTAPHBIX QYHKIMN U UX KOMOUHALINT;

® [IpUMEHSATH NpaBuia U pepeHIMpoBaHNs PYHKIUH;

® [0JIb30BaThCA (HOPMYIIOM BBIYMCICHUS IPOU3BOIHOM CIOXKHON PYHKIUY;

® [IPUMEHATh TEOMETPUYECKUH M (U3MUECKHN CMBICIbI MPOU3BOAHOW Ha
IIPAKTUKE;

® uccreaoBaTh (PYHKIIMU HA MOHOTOHHOCTb U 9KCTPEMYMBI;

® CTpPOUTh TpaUKM M NPUMEHATh K PEHICHUIO 3a7a4, B TOM 4YHUCJIE C
napaMeTpom;

® BIAJETh NOHATHEM KacaTeibHas K Tpaduky QyHKIMU U YMETh MPUMEHSThH
€ro Ipu PELICHNUH 3a/1a4.

Yuamuﬁc;l noJyuum 603.MOMCHOCHIb HAYUUMDbCA .

® OIEpPUPOBATH MOHSATUEM OIPEIEICHHS, OCHOBHBIMH BHJIAMHU OIPEACICHHM,
OCHOBHBIMHU BHJIaMH T€OPEM;

® TIOHMMATh CYyTh KOCBEHHOTO JIOKa3aTEeIbCTBA,

® OINEpPUPOBATH YUCIOBHIMU MHOXKECTBAMU TIPH PEIICHUH 3a/1a4;

® BBHINOJHATH TOXXJIECTBECHHBIC MPEOOpPa30BaHUSI TPUTOHOMETPUUICCKUX W
UppaIOHATBHBIX BRIPAKECHUH;

® BJAJETh IMOHATHEM ACUMNTOTHI U YMETh €ro NPUMEHSATh INPH PEIICHUU
3ajad;

e CBOOOJHO BJIAJICTh CTaHJAPTHBIM amlapaToM MaTEeMAaTHYECKOTO aHaIm3a
JUTSI BBIYUCJICHUS TIPOU3BOIHBIX (DYHKIIMHM OJTHOM TIEPEeMEHHOM;

o nuddepeHnnpoBaTh TPUTOHOMETPHUUECKUE u oOpaTHbIC
TPUTOHOMETpUYECKUE (PYHKIIHH;

® CBOOOJHO TMPUMEHATH  ammapaT MaTEeMaTH4YEeCKOTO  aHamu3a IS
uccienoBanus (GYHKIMA W TOCTPOCHHsS] TpaduKoB, B TOM YHCIE
WCCJICIOBAHUS HA BBITTYKJIOCTb;

® yMeTh IPUMEHSTH NPU PEUICHUH 3a7a4 CBOMCTBA HENPEPHIBHBIX ()YHKIUH.

Hcnonvzosame npuobpemennvle 3HAHUA U YMEHUA 6 HNPAKMUYECKOU
0essmeIbHOCMU U ROBCEOHEBHOTL JHCUHU 015



® TEOPETUKO-MHOXECTBEHHOIO fA3bIKa W S3bIKA JIOTUKU [UJI1 ONUCAHUS
peanbHBIX MPOIECCOB W SIBJICHUM, MPU PEIICHUH 3a7ad JPYyTrux Y4eOHBIX
MPEIMETOB;

® JI0Ka3aTEIbHBIX PACCYKICHUW B CUTyalMAX IOBCEIHEBHOW >XU3HM, MpHU
pELLIeHUY 3a7a4 U3 APYTUX IPEIMETOB;

® 3aMKUCH, CPABHEHHUS, OKPYTJICHUSA YUCIIOBBIX JAHHBIX PEAIbHBIX BEIUYUH C
MCIIOJIb30BAHUEM PA3HBIX CUCTEM M3MEPEHUS,

e ompejereHus no rpagukamM U UCIOJB30BAHUS MPU PEHICHUS MPHUKIIATHBIX
3a/1a4 CBOMCTB pEAJIbHBIX IMPOIECCOB M 3aBUCUMOCTEH (HAuMOOJbIIUE U
HAaMMEHBIIINE 3HAYCHUS, TPOMEXKYTKH BO3pacTaHUs W YObIBaHUS (DYHKIWU,
MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOUKHU Ieperunda, nepuoj u
T.IL.);

® WHTEPIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUUECKOU
CUTYyallUH;

e onpejeneHus Mo rpadukaM MPOCTEHIIUX XapaKTEPUCTUK TMEPUOIHUYCCKUX
MPOIIECCOB B OHOJIOTHH, DSKOHOMHUKE, MY3bIKE, PpaaUOCBA3M H Jp.
(ammuIUTY1@, IEPUOA U T.11.);

e pelleHus MPUKIATHBIX 3a/1ady U3 OMOJIOTHH, (PUBUKH, XUMUU, SKOHOMUKH U
JIpYyTUX TMPEAMETOB, CBSI3aHHBIX C HCCICAOBAHUEM  XapaKTEPUCTHUK
MPOIECCOB; UHTEPIPETUPOBAHUS TTOTYYEHHBIX PE3YIbTATOB,;

® [MPaKTUYECKHX pacdyeToB 1o (opMynaM, C HCIOJB30BAHHEM IIPH
HEOOXOAMMOCTH CIPABOYHBIX MATEPHAIOB, KAIBKYJISATOPA, KOMITLIOTEPA;

® T[IOCTPOCHUS M UCCIEIOBAHUS MPOCTEHIIINX MATEMATHYECKUX MOJIEIICH;

® ONUCAaHMWS U MCCIEIOBAHUS C IOMOIIBIO HU3YyYaEMbIX TOHSITHH peabHBIX
3aBUCHUMOCTEH;

® UHTEpNpEeTalMu Pe3yJIbTaTOB PEIICHMS 3aJay C Yy4eTOM OTpaHUYCHU,
CBA3aHHBIX C PECAJBHBIMU CBOMCTBAMH PacCMaTPUBAEMBIX MHPOILIECCOB U
SIBJICHUM

® DpeIIeHUs TEOMETPUUCCKUX, (U3UYECKUX, OKOHOMHYCCKHX U APYTUX
MPUKIATHBIX 33/1a4, B TOM YHCJIE C MCIOJIb30BAaHUEM IPHU HEOOXOIUMOCTH
CIIPABOYHBIX MATEPHUATIOB.

Monyas «I'eomeTpusi»
Yuawuiica naywumcs:

¢ JIOHHMMAaThb 3HAYCHHC TI'COMCTPHH I PCIICHHUA 3a4a4, BO3HHUKAIOINUX B
TCOPHUHU M B IIPAKTHKE, HIIUPOTY INIPHUMCHCHHUA I'COMCTPHYCCKUX 3HAHUH K



AQHAJIU3y U HCCIECJOBAHHUIO PEAIBHBIX IIPEAMETOB U SIBICHUN B IPUPOJE U
o0111ecTBE;

IIOHUMATh 3HAYEHHWE IMPAKTUKA M BOIPOCOB, BO3HMKAIOIIMX B CaMoOM
reoMeTpuu, [  (QOpMUPOBaHUS M  Pa3BUTHUS  TIEOMETPUM  Kak
MaTeMaTUYECKON HAYKH;

UMETh NPEACTABICHUS O BO3MOXHOCTH F'€OMETPUHU JJIsI ONMCAHMS CBOWCTB
pEanpHBIX MPEIMETOB U UX B3aUMHOT'O PACITOJNIOKEHHUS;

OCO3HABaTh POJb AKCMOMATHKH B I€OMETPUHU; BO3MOXKHOCTH IOCTPOCHUS
FEOMETPUYECKUX TEOPUM HA AaKCMOMATHYECKOM OCHOBE; 3HAUYEHUE
aKCHUOMATHUKH JIJISl APYTUX 00JacTed 3HAHUS U IJ1s1 TPAKTUKY;

pasznuyarh TpeOOBaHUsA, MPEIbIBISEMbIE K J0Ka3aTeIbCTBAaM B I'€OMETPHH,
anredpe, €CTEeCTBEHHBIX, COIMAIbHO—AKOHOMUYECKUX M TyMaHUTapHbBIX
HayKaxX, Ha MMPAKTHUKE;

UCCIIeIOBAaTh  YEPTEXKH, BKIIOYAas KOMOWHAIuu (GuUryp, U3BIEKaTh,
UHTEPIPETUPOBATH U MPeoOPa30BbIBATh MHPOPMAIINIO, IPEICTABICHHYIO HA
YepTexKax;

pemaTe 3aa4l T€OMETPUUECKOTO COAEPKaHUs, B TOM YHCIIE B CUTYalHsX,
KOrZla QJIrOPUTM pELICHUs HE CIEAYeT $SBHO W3 YCJIOBUSA, BBIIIOJIHATH
HEOOXOAMMBIE Il pELICHWs 3aJayd  JIONOJHUTEIbHBIE IOCTPOCHMS,
UCCIIEZIOBATh BO3MOXKHOCTh NPUMEHEHHsSI TeopeM U (opMyJ AJis PELIeHUs
3a1ay;

yMeTb (hOpMYIHPOBATh U JOKa3bIBATh FTEOMETPUUECKUE YTBEPHKICHUS;
UMETh MPEJICTaBICHU 00 aKCHOMaX CTEPEOMETPHUH U CIIEACTBUSAX U3 HUX U
YMETb IPUMEHATD UX IIPU PELICHUU 3a/a4;

UMETh IIPEACTABICHUE O CKPELIMBAIOLIUMXCSA NPSAMBIX B INPOCTPAHCTBE U
YMETb HaXOAUTh YIOJI U PACCTOSHUE MEXIY HUMU;

IPUMEHATb TEOPEMBI O IMAPAUICIBHOCTH IPSMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE IIPHU PELICHUH 3a]1a4;

yMETh MPUMEHATh MapajuIebHOE NPOEKTUPOBAHUE Ui H300pakeHus
buryp;

YMEThb MPHUMEHATH IEPIECHAMKYISIPHOCTH NPSIMOM M IUIOCKOCTH IIPH
peleHny 3aaay;

BIAJETh TMOHATHUSAMHM OPTOrOHAJIBHOE IPOEKTHUPOBAHUE, HAKIOHHBIE U HX
IIPOCKLNN, yMETh IPUMEHATb TEOPEMY O TpexX MEPIECHAMKYIIpax IpHU
pelnieHny 3aaay;

BJa/I€Th MOHATHSIMHU PACCTOSHHUE MEXAY (pUrypaMu B IPOCTPAHCTBE, OOLIUI
MIEPIECHINKYJIAP ABYX CKPEUIMBAIOLIMXCS INPSAMBIX U YMETb NPUMEHATh UX
IIPU PEILIECHUU 3a/1a4;



® BJIAJIETh NTOHATUEM YIOJ MEXIY IPSAMOMN U IUIOCKOCTBIO U YMETh IPUMEHSATH
€ro IpHU PEIICHUH 3a/1a4;

® BIANCTh IIOHATHUSAMM JIBYTPAHHBIM YIrOJ, YrOJd MEXIY IUIOCKOCTSAMU,
MEPIEHINKYIAPHBIE TIJIOCKOCTH W YMETh IIPUMEHATh WX IPU PELICHUU
3a7ay;

® BIANCTh TMOHATUSAMHU KacaTeJbHbIE TMPSIMbIE M IUIOCKOCTM W YMETh
IIPUMEHSATH UX IIPU PELIEHUU 3a1aY;

® pacmo3HaBaTh Ha 4Yeprekax U MOJCISIX TMPSIMOW W HAKJIOHHBIU
MApAVICIENUANE], PSIMYIO U HAKJIOHHYIO NPU3MBbI, ITUPAMULY, YCEUECHHYIO
MMAPAMULY, IPABUIBHYIO IPU3MY U MUPAMUY; COOTHOCUTDH 3TH TPEXMEPHBIE
00BEKTHI C X OMTUCAHUSIMU, U300pAKESHUSIMU;

e 1300paxaTh TPSAMOM U HAKJIOHHBIA TapalUieNienunea, NpsIMy0 U
HAKJIOHHYI0 TPU3MBI, MNUPAMHUIY, YCECUCHHYIO IHUPAMUAY, IPABUIBbHYIO
MPU3MY U TTUPAMULY;

® CTPOUTH CEYCHHUS MPSAMOTO W HAKIOHHOTO MNapaluICNICNUIICAOB, MPAMOU U
HAKJIOHHOM MNpU3M, MOUPAMUJIbI, YCEYEHHOM MNHUPaAMUIbI, MPABUIbHOU
MIPU3MBbI U IUPAMHUJIBI,

e pasnuyaTh W  AaHAJM3UPOBAaTh B3aMHOE PACIOJIOKEHHE OCHOBHBIX
MHOT'OT'PAaHHUKOB B IIPOCTPAHCTBE;

® BBUUCIATH  IUIOMIAJAb  IIOBEPXHOCTH  MPSAMOrO M HAKJIOHHOTO
napajuleseInIe10B;

® BBIYUCIATH IUIOLIAb TOBEPXHOCTH IIPU3MBI;

® BBIYUCIIATH IUIOLIAb TOBEPXHOCTU NUPAMUIBI U YCEUEHHOM MUPAMUBI;

® HMETh IPEACTABICHUE O TEOpEME DiJiepa, IpaBUIIbHBIX MHOTOrPaHHUKAX;

® CTPOUTH CEUYEHUS MHOIOTPAHHUKOB C UCIIOJb30BAHUEM  PA3JIUYHBIX
METOJI0B, B TOM YHUCJIE U METO/A CIEIOB.

Yuamuﬁc;l noJyuum 603.MO0MHCHOCHIb HAYUUMBCA .

® UMETh MPEACTABJICHUE 00 aKCHOMAaTHYECKOM METO/IE;

® BJAJCTh NOHATHEM I'€OMETPUUYECKHE MECTA TOUYEK B MPOCTPAHCTBE U YMETh
NPUMEHSATh UX I PEIICHU 3a/1a4;

® YMETh NPUMEHSTH I PEIIEHUs 3aad CBOWCTBA IUIOCKUX M JABYIDAHHBIX
VIJIOB, TPEXIPAaHHOIO yIJIa, TEOPEMbl KOCHUHYCOB W CHHYCOB A
TPEXTPAHHOTO YIJIa;

® UMETh NPEACTABJIECHUE O ILUIOAIA OPTOTOHAIBHOM MPOEKIINH;

® UMETh MPEACTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJIE U NMPUMEHATH
CBOMCTBA IUIOCKUX YTJIOB MHOTOTPAHHOTO YIJja MPU PELICHUU 3a4aY;



® BIAJCTh IMOHATHEM MEPHNECHAUKYISIPHOE CEYEHHE TIPU3MBI U YMETh
NPUMEHSATH €r0 IIPU PELIEHUH 3aa4;

® VMETh NPEACTABICHUE O IBOMCTBEHHOCTH IIPABUIIBHBIX MHOTOTPAHHUKOB;

® BIAJECTh MNOHATUSAMHM LEHTPAJIbHOE WM MApPAJUICIIBHOE IPOSKTUPOBAHUE U
IIPUMEHATh MX IPU TOCTPOCHUH CEYEHHHM MHOTOTPAHHUKOB METOJOM
ITPOEKIINM;

® VMETH IIPEJICTABIECHNUE O PA3BEPTKE MHOTOTPAHHUKA M KpAaTYaMILIEM IIyTH Ha
ITIOBEPXHOCTU MHOTOTPAHHUKA,;

® yMETh PELIATh 3a/1a4M Ha IUIOCKOCTH METOJAMHU CTEPEOMETPHUH.

Hcnonvzosamsv npuobpemennvle 3HAHUA U YMEHUA 6 HPAKMUUECKOU
0esAmeIbHOCIU U NOBCEOHEBHOIL HCUZHU ON1A:

® OIMCAHMS PealbHBIX CUTYAIIU HA SI3bIKE TEOMETPUH;

e peleHUs  MPaKTUYECKUX  3ajad, CBSA3aHHBIX C  HaXO0XKIECHUEM
T€OMETPUYECKUX BEJIMYUH (MCTIOJIB3YS MPU HEOOXOAUMOCTH CIIPABOYHUKHU U
TEXHUYECKHUE CPEJICTBA);

® [IOCTPOCHUN TEeOMETPUYECKUMHU HHCTPYMEHTaMu (JMHEWKa, YTOJIbHUK,
IIUPKYIb, TPAHCIIOPTHP);

® COCTaBJICHHS C HCIIOJIb30BAaHHMEM CBOWCTB TIeOMETpUUYecKux (uryp
MaTeMaTHYEeCKUX MOJIEIEH JJIs PEIICHHS 3a/1ad MPaKTHIECKOT0 XapaKkTepa 1
3a/1a4 W3 CMEXKHBIX JUCIUIUINH, HMCCIIEIOBAHMS TOJYYECHHBIX MOJACIEeH u
UHTEPIpETAIIMN PE3yIbTaTa.

11 kaace

JIn4HOCTHBIE pe3yJIbTAThI:

® BOCIUTAaHHE POCCUUCKOM TPaXTAHCKOW MIACHTUYHOCTH: IATPHUOTU3MA;
TOTOBHOCTU K ClyXeHHIO OTEYEeCTBY, €ro 3alluTe; OCO3HAHUS POCCUUCKOM
UJCHTUYHOCTH B TMOJIMKYJIBTYPHOM COLIMYME; YYyBCTBAa MPUYACTHOCTU K
UCTOPUKO-KYJIBTYPHOU OOIITHOCTH POCCUIMCKOTO Hapoaa u cyarde Poccuu;

® MUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKHd, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY
TBOPUYECTBY, BJAJICHHE JOCTOBEpHOW WHPOpMANMEH O TEPEerIOBbIX
JNOCTHKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPONUCTBE MUpa U 00IIECTBA;

® TOTOBHOCTb M CHOCOOHOCTh K CaMOpPa3BUTHIO, CaMOOOPa30BaHUIO U
CaMOBOCIIUTAHUIO B COOTBETCTBUU C OOIEUETOBEYECKUMU LIEHHOCTSIMHU U
WJieaiaMy TpakJIaHCKOT0 OOIIEeCTBa;



® TOTOBHOCTb M  CIOCOOHOCTh K O0O0pa3oBaHHMIO, B TOM  YHCIIE
caM0o00Opa30BaHUIO, HA MPOTKEHUU BCEH JKU3HU; CO3HATEIBLHOE OTHOIICHUE
K HETPEPHIBHOMY 00pa3oBaHUIO KaK YCIJIOBUIO YCHEITHOM
npodeccuoHaIbHON U 00IIECTBEHHOM AESATENbHOCTH;

® OpuEHTalMsl OOyYalolMUXCSd Ha peaju3aluio TMO3UTUBHBIX >KU3HEHHBIX
NEePCIEKTUB, UHUIIMAaTUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb M CITOCOOHOCTD K
JUYHOCTHOMY CaMOOTIPEICIICHUIO, CIIOCOOHOCTh CTaBUTh IEIU U CTPOUTH
KU3HEHHBIC TUTaHbI;

® TOTOBHOCTHb K JIOTOBOPHOMY PETYJHUPOBAHHIO OTHOIICHUW B TPYIIE WIH
COITMAIbHOM OpraHu3alluu; TOTOBHOCTh O0YUYarONIUXCSl K KOHCTPYKTUBHOMY
Y4acTHIO B MPUHATHHU PEIICHUHN, 3aTparuBarIINX UX MpaBa U UHTEPECHI, B
TOM 4YHUCJE B pa3Iu4HbIX (opMax OOIIECTBEHHOW CcaMOOpraHU3aIluu,
caMOyTpaBJIeHUs, OOIIECTBEHHO 3HAYMMOU JeATeTbHOCTH

® OCO3HaHHBIN BBIOOP Oynymiei npodeccuu Kak MyTh U CIOCOO peanu3aiuu
COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB;

® TOTOBHOCTb OOYYaromuxcs K TPyAOBOH MpodheCCHOHAIBHOW ACSTEIbHOCTU
KaK K BO3MOXHOCTH YYacTHUSi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM;

® HPABCTBEHHOE CO3HAHWE W  TIOBEJCHHME HAa  OCHOBE  YCBOCHUS
00IIIeYesIOBEYECKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TOBEACHUS B
MNOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTHM M CIOCOOHOCTH BECTH JHAJOT C
JIPYTHUMH JIOJbMH, TOCTUTAaTh B HEM B3aMMOIIOHMMAaHUS, HAXOAUTh 00IIHe
e U COTPYAHUYATD JJISl X JOCTHIKEHUS,

® pa3BUTHE KOMIIETEHIIMH COTPYJHUYECTBA CO CBEPCTHUKAMHU, JI€TbMU
MJIQJIIIETO0 BO3pacTa, B3POCIBIMA B 00pa3oBaTeNbHOW, OOIIECTBEHHO
MOJIC3HOHM, Y4eOHO-HCCIICIOBATEIbCKON, TPOSKTHOM W JAPYyruX BHAX
NEeATEIbHOCTH.

® yMEHUE $SICHO, TOYHO, TIPaMOTHO H3JaraTh CBOM MBICIHM B YCTHOM H
MUCHMEHHON peyM, MOHUMATh CMBICI TOCTaBJICHHOW 3a/Jaud, BHICTPAUBATH
apryMeHTAINIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI,

® MpEJCTaBJICHHME O MaTeMaTHYeCKOW Hayke Kak cdepe 4YeloBeuYecKOn
NEeATEeNIbHOCTH, 00 3Tamax €€ pa3BUTUS, O €€ 3HAYMMOCTU ISl Pa3BUTHUS
IUBUJIN3AIINH;

® KpPEaTMBHOCTh MBIIIUICHNS, WHHUIIMATHBA, HAXOJYUBOCTh, AKTHUBHOCTH TMPHU
PEIICHIH MaTeMaTHYECKHUX 3a]1a4;

® KPUTUYHOCTH MBIIILJICHUS, yMCHHE pacro3HaBaTh  JIOTUYECKHUE
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATh THIIOTE3Y OT (DaKTa;



® yMEHHE KOHTPOJHMPOBATH MPOLECC U PE3yJIbTaT y4eOHOM MaTeMaTHU4eCKOu
NEATEIIbHOCTH;

® CIIOCOOHOCTH K  HAMOILMOHAJBHOMY  BOCHPHUSATHIO  MaT€MaTHYECKHUX
00BEKTOB, 3aJ1au, PEIICHUH, PACCyKICHUM.

MertanpeaMeTHbIe pe3yJbTAThI:
Pezynamuenvie YY/|:

® CIOCOOHOCTh CaMOCTOSITENILHO OOHApYXKUBAaTh U (POPMYITHPOBATH YUEOHYIO
npobieMy; OMpeeNaTh 1eNb YUeOHO! AesITeNbHOCTH, 3a7aBaTh MapaMeTphl
U KPUTCPHUH, IO KOTOPHIM MOKHO OIPEISINTh, YTO IEJb JOCTUTHYTA;
CTaBUTh W (HOPMYJIUPOBATH COOCTBCHHBIC 3aayd B 00pa3oBaTEILHOU
JEATEIBPHOCTH W KU3HCHHBIX CUTYAIIMSX; Pa3BUBATh MOTHUBBI M MHTEPECHI
CBOCH MO3HABATEIILHOM JICATCILHOCTH,

® OIICHMBATh BO3MOXXHBIC IOCIIEICTBHUS JIOCTH)KCHHS ITOCTABICHHOW IICIH B
NEATEIBPHOCTH, COOCTBEHHOW JKM3HHW M JKM3HU OKPYKAIOIIMX JIFOJICH,
OCHOBBIBAsACh Ha COOOpaXKEHUSIX 3TUKU U MOPAJIH;

® CIOCOOHOCTH CaMOCTOATENBHO IUIAHUPOBATh  AJTEPHATHUBHBIE IyTH
JOCTHDKEHUSI IIeJie, OCO3HAaHHO BHIOMpaTh Haubosnee dPdeKTUBHbIE
CIOCOOBI perieHus y4eOHbIX U MO3HABATEIbHBIX 33/1a4;

® OIICHUBAaThb PECYPChl, B TOM 4YHCJIE BpeMs M Jpyrue HeMmaTepHallbHbIE
pPECYPChI, HEOOXOAMMBIE JIJIsl JOCTUKEHUS TTOCTABICHHOMN 1€,

e OpraHu3oBbIBaTh A(OPEKTHBHBIA TOUCK PECypcoB, HEOOXOMMMBIX IS
JTOCTHKEHUS TTOCTaBICHHON 11EJIH;

® COIMOCTAaBJATh TMOJYYEHHBIM PE3yNbTaT MACSTEIBHOCTH C TIOCTAaBICHHOMN
3apaHee LIeJIblOo;

® YMEHHE COOTHOCHUTH CBOW JCHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
ONpENENATh CIOCOOBl JEWCTBUII B paMKax MPEIJIOKEHHBIX YCIOBUH H
TpeOOBaHUI;

® YMEHHE OCYIICCTBJISITh KOHTPOJh MO 00pasily U BHOCUTH HEOOXOIMMBIC
KOPPEKTHUBBI B COOTBETCTBUU C U3MEHSIONIEHCS CUTYyaIHEH;

® CroCOOHOCTh aJICKBAaTHO OIEHWBATh MPABUIBHOCTh WM OIMIMOOYHOCTH
BBITIOJTHEHUST YU4eOHOU 3a/1a4uu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ PELICHUS;

® YMEHHE OINpPEACNATh MOHATHS, CO3/JaBaTh OOOOIEHWs, YCTaHABIUBATH
aHAJIOTHH, KIaCCU(UIIUPOBATH, CAMOCTOATEIHLHO BHIOMpPATh OCHOBAHUS H
KpUTEPHH JJIs Kilaccu(uKaIum;



e YMEHHE YCTAHABIMBATH IPUYMHHO-CIICICTBEHHBIE  CBS3U; CTPOMUTH
JIOTUYECKUE PACCYKICHUS, YMO3AKIIOUEHUs1 (MHIYyKTUBHbBIE, AETYKTHUBHbBIC
Y 110 AaHAJIOTUH) U BBIBOJIBI;

® yMEHHMS  cO3/aBaTb, NPUMEHATh W  NOPeoOpPa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJEIM W CXEMbl IJIsl pPELIeHUs Y4YeOHBIX H
[I03HABATEIbHBIX 3aJa4.

Ho3naeamenvnwvie YY/I:

e (QopmupoBaHre y4eOHOW M OOIIEMOJIB30BATEIbCKON KOMIIETEHTHOCTH B
oOnactu HCITOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKAITHOHHBIX
texHosioruit (MKT-kommeTeHTHOCTH);

e [ICpPBOHAYAJLHBIC MPEACTABICHUS 00 WACSIX M O METOJaX MAaTeMAaTHKH Kak
00 YHHMBEpPCAJILHOM SI3bIKC HAyKH M TEXHUKH, O CPEJCTBE MOJICIUPOBAHHUS
SIBJIECHUU U IIPOLIECCOB;

e YMCHHMEC BHJICTh MaTeMaTHYCCKYH 3ajJadyy B KOHTEKCTE MpOOJIEMHOMN
CUTYaIlUH B JIPYTUX JTUCHUIINHAX, B OKPYXKAIOMIEH )KU3HU;

® [IOMCK W HaxoXJeHHe OOOOIIEHHBIX CIOCOOOB pEIIeHHS 3a]ad, B TOM
qyclie, OCYIIECTBICHHE pPa3BEpPHYTOr0 HMHPOPMALMOHHOTO TIIOUCKA U
MIOCTaHOBKA Ha €r0 OCHOBE HOBBIX (y4e€OHBIX U MTO3HABATENIbHBIX ) 3a/1a4;

® KpPUTHUYECKOE OILICHMBAaHUE W WHTEPHpPETUpPOBaHUE MHGOPMAIMU C PA3HBIX
NO3UIMH,  pacrmo3HaBaHWe W (PUKCUPOBAaHUE  MPOTHBOpPEYUS B
UH(GOPMAIIMOHHBIX HCTOYHHUKAX;

® UCIIOJIb30BAaHUE PA3IUYHBIX MOJEIbHO-CXEMATHYECKUX CPEACTB IS
MPEJICTABICHUS] CYIIECTBEHHBIX CBA3€M W  OTHOILICHUW, a TaKke
IPOTUBOPEUHIA, BBISIBICHHBIX B MHPOPMAIIMOHHBIX HCTOYHUKAX;

® HaxOXICHUE W MPHUBOJ KPUTHUYECKHX apIyMEHTOB B OTHOIICHUH JEHUCTBUI
U CYXKJEHUHN JAPYTroro; CIIOKOWHOE M pa3yMHOE OTHOIIECHUE K KPUTUUYECKUM
3aMEYaHUSIM B OTHOIIECHUU COOCTBEHHOTO CYXKICHHUS, PACCMOTP HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

® BBIXOJ 3a paMKd  y4eOHOro  TpeaMeTa W OCYIIECTBICHHUE
IIEJICHAMPABIICHHOTO TIOMCKAa BO3MOXKHOCTEH I IIHPOKOTO TIEpPEeHoca
CPEJICTB M CIIOCOOOB JICUCTBUSI;

® BBICTpPaWBAHUE WHIWBUIYAIHHOW 00pa30BaTEIBHOU TPACKTOPUHU, C yUETOM
OTPaHUYCHHUSI CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPAaHUUYCHUS;

® yMEHHE MEHSATh W VYACPXKUBATH pa3HbIC TMO3WIMA B TO3HABATEIHHOU
NeSTETHbHOCTH;



yMEHHE TIOHMMAaTb W  HCIOJIb30BaTh MaTeMaTHUECKHE  CpEICTBa
HATTSTHOCTH (PUCYHKH, YEepPTeXH, CXEMbl W JIp.) OIS WUIIOCTPAIHH,
MHTEPIpETaln, apryMEHTAIlHH;

YMEHUE BBIIBUTaTh TUTIOTE3bl IPHU PEIICHUN y4eOHBIX 3a/1ad U MOHUMaHUS
HEOOXOJIMMOCTH UX MPOBEPKHU;

NOHMMAHUE CYIIHOCTH aJITOPUTMHUYECKUX TPEANUCAHHH W  yMEHUs
JCMCTBOBATH B COOTBETCTBHUH C MPEATIOKEHHBIM aJTOPUTMOM;

CIIOCOOHOCTH TUTAHUPOBATH U OCYIIECTBIISITH ACSITEILHOCTh, HAPABICHHYIO
Ha peleHue 3a1a4 UCCIIeI0BATEIbCKOIO XapaKkTepa.

Kommynuxkamuenwvie YY/[:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBIISITH JCJIOBYH) KOMMYHHKAIIUIO KaK CO
CBEPCTHUKAaMM, TaK MU CO B3pOCIBIMH (KaK BHYTPH OOpa30BaTeIbHOM
OpraHu3aIly, TaK ¥ 3a ee MpejenamMu), MoA0upaTh MapTHEPOB I JEJI0OBOM
KOMMYHUKaIIUU UCXOA u3 COoOOpakeHUI pe3yJIbTaTUBHOCTH
B3aHMOJICUCTBHS, a HE JIMUHBIX CUMITATHI;

IIPU OCYIIECTBJIICHUHU T'PYIIOBOW pabOTHI ObITh KaK PyKOBOJUTENEM, TaK H
YJIEHOM KOMaHJIbl B PA3HBIX POJISIX (T€HEPATOP UEH, KPUTHUK, UCIIOITHUTEIIb,
BBICTYIAIOLIUAM, SKCTIEPT U T.1.);

KOOPJMHUPOBAHUE M BBITIOJHEHHWE pPabOThl B YCIOBUAX PEAIBHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BEepHYTOE, JIOTUYHOEC W TOYHOE H3JI0KEHHE CBOEM TOYKU 3pPEHUS C
UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) SI3bIKOBBIX CPEICTB;
pacriosHaBaHHe  KOH(JIMKTOTEHHBIX CHUTyallud W TpeAoTBpalleHue
KOH(JIMKTOB 10 WX akKTUBHOW (a3bl, BHICTpAaMBAHHUE JICJIOBOW W
o0pa3oBaTeIbHON KOMMYHHUKAIIMH, H30eras JUYHOCTHBIX OIEHOYHBIX
CYXICHUM.

Monyab «AJiredpa 1 HaYaJIa MATEMATHY€CKOI0 AaHAJIN3a»

Buvinycknuk nayuumcs:

OCO3HABAaTh 3HAUYEHHE MAaTEeMAaTHYEeCKONM HAayKu JJisl peuieHus 3ajad,
BO3HHMKAIONIMX B TEOPUM M B MPAKTUKE; IMIUPOTY U B TO K€ BpeMs
OTPAHUYEHHOCTh TMPUMEHEHUS MATeMaTUYECKUX METOJIOB K aHajau3zy u
MCCIIEIOBAHUIO TIPOLIECCOB U SIBIICHUM B IPUPO/JIE U OOIIECTBE;

Ha OCHOBE MaTeMAaTHYECKHX 3aKOHOMEPHOCTEW B MPHUPOAE XapaKTepU3oBaTh
KpacoTy U COBEPIICHCTBO OKPY>KAIOIIEr0o MUpa U MPOU3BEICHHUI HCKYCCTBA;



OCO3HABaTh 3HAYEHHWE MPAKTUKHM M BOMPOCOB, BO3HUKAIOIIUX B CaMOM
MaremaTuke, s (OpMHUpOBaHHMS MU PA3BUTUS MATEMATHUYECKOW HAYKH;
HCTOPUIO PA3BUTHUS MOHSITHS YHUCIA, CO3aHUS MATEMAaTHUECKOTO aHAIIN3a;
OCO3HAaBaTh 3HAYEHHE WACH, METOJOB U pe3ylbTaTOB aireopsl Hu
MaTEMaTUYECKOr0 aHajln3a JJIsl MOCTPOCHUSI MOJIENIe peanbHbIX MPOLIECCOB
U CUTyallud; YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKH MaTeMaTUYECKUX
paccyXJeHul, HX MPUMEHUMOCTh BO BCEX OOJACTAX YEJIOBEUYECKOM
NEeATEeNIbHOCTH,

NOHUMATh pa3iuuue TPeOOBaHMM, MPEABSIBISIEMBIX K JIO0KAa3aTEIhCTBAM B
MaTeMaTHKe, €CTECTBEHHBIX, COI[UATbHO—KOHOMUYECKUX U TYMaHUTAPHBIX
HayKaxX, Ha MPaKTHKE;

pa3BUBaTh MPEJACTABICHUE O BEPOSTHOCTHOM XapakTepe pas3IuuHbIX
IPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUPA;

UCIIOJIb30BaTh ~ OCHOBHBIE ~ METOJbI  JIOKA3aTeIhCTBA, IPOBOUTH
JTIOKA3aTeJIbCTBO U BBITIOJHATH OMPOBEPIKEHHUE;

MPUMEHSATH OCHOBHBIC METOIbI PEIICHUS MAaTeMaTHYECKUX 3a7aY;

NPUMEHSATh  TPOCTEHINIME MPOTpaMMHBIE  CPEACTBA M DJICKTPOHHO-
KOMMYHHKAI[TMOHHBIE CUCTEMBI MIPU PEIICHHUH MaTEMaTUYECKUX 33/1aY;
MOJIb30BaThCS MPUKIAAHBIMUA MpOorpaMMaMHi U MporpaMMaMu CHUMBOJIBHBIX
BBIUMCIICHUH JJIsl UCCIIEIOBAHUSI MATEMAaTUYECKUX 0OBEKTOB;

UMETh TMPEJCTAaBICHUE O BKJAJE BBIIAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE
HAYKHU;

MOHUMATh POJIb MATEMATHKHU B pa3Butuu Poccuu;

CBOOOJHO  omepupoBaTh  MOHSATHUSAMH:  ypaBHEHHE,  HEPABEHCTBO,
pPaBHOCWIbHBIC YpaBHEHHS U HEPABEHCTBA, YpaBHEHUE, SIBIISIOIICECS
CIEICTBUEM JPYrOro YypaBHEHHUs, YpaBHEHUS, pPaBHOCWIbHBIE Ha
MHOECTBE, PABHOCUJIbHbBIE IPE0O0PA30BaHNS YPABHEHUN;

pemaTh pa3Hble BUIbl YPABHEHUM U HEPABEHCTB U UX CUCTEM;

OBJIaJICTh ~OCHOBHBIMH  THUIIAMH  TIOKAa3aTEJIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUW M HEPABEHCTB M CTaHAAPTHBIMM METOJAMU HMX pELICHHH U
OPUMEHATH UX MPU PEUICHUU 3a/1ay;

NOHUMATh CMBICI TEOPEM O PaBHOCWJIBHBIX UM  HEPaBHOCHIIBHBIX
npeoOpa3oBaHUSX YPAaBHEHUN U YMETh X JIOKA3bIBATh;

BJIAJI€Th METOJIAMHU PELICHUSI YPABHEHU, HEPABEHCTB U UX CHUCTEM, YMETh
BBIOMPATh METOJ pellieHHs] U 000CHOBBIBAThH CBOM BHIOOD;

WCIIOJIb30BaTh METOJ MHTEPBAJIOB JUISl PEIICHUS] HEPABEHCTB, B TOM UHCIIE
IpOOHO-PAIIMOHAIIBHBIX W BKJIIOYAIOMIMX B Cce0s  UppallMOHAIbHBIC
BBIPKECHUS;



pemarh anreOpauvyeckue YpaBHEHHUS U HEPABEHCTBA M HMX CHUCTEMBI C
napameTpaMu anreOpanyeckuM U rpa@uuecKuM METOIaMH;

CBOOOJTHO HCIIONB30BaTh TOXKJIECTBEHHBIE NPEOOPA30BaHUS NPHU PEIICHUU
YPaBHEHUU U CUCTEM YPaBHEHMU;

BJIa/JIeTh MOHATUSMU TOKa3zareiabHas (YHKIMS, SKCIOHEHTA; CTPOUTHh HX
rpa@ukd U yMeTh TNPUMEHATH CBOMCTBA MOKa3aTeNbHOM (YHKIMH TpH
pElIeHUH 3aa4;

BJIaJI€Th MOHATHEM JorapupmMuyeckass (QyHKUUS; CTPOUTH €€ rpaduk Hu
YMETh MPUMEHSATH CBOMCTBA JOrapupMUyYecKOM (QPYHKIMU TMPU PEHICHUU
3ajay;

OPUMEHSTH IPU PEIIeHUH 3aa4 npeodpa3oBanus rpadukoB QyHKIUH;
CTpouTh TpaduKu W NPUMEHSATh K pPEHICHUIO 3a]ad, B TOM YHUCIE C
napameTpom;

BJI/IETh MOHSATUAMHU NepBOOOpa3Has QyHKIUS, ONPeeICHHbIA HHTErPal;
npuMeHsTs Teopemy HproToHa—JleitOHuIla U ee clieacTBUS IS PEIICHHUS
3ajay;

BJIa/IETh OCHOBHBIMH MOHATHSIMU KOMOMHATOPUKHA U YMETh UX IPUMEHATh
[IpYU peUICHUH 3a/adY;

UMETD MPEICTaBICHIE 00 OCHOBAX TEOPUH BEPOSITHOCTEN;

ONEepUpPOBaTh MOHATHSAMH: YacTOTa U BEPOSTHOCTh COOBITUS, CymMMa U
IPOU3BEJICHUE BEPOSATHOCTEN, BHIUUCIIATE BEPOSITHOCTH COOBITHI Ha OCHOBE
[0JICYETa YHCIIa UCXOOB;

OIEpUPOBATh OCHOBHBIMM OIMCATEJIBHBIMU XapaKTEPUCTHUKAMU YHCIOBOTO
Habopa, MOHATHEM TeHEpaIbHAsl COBOKYITHOCTh U BHIOOPKOH U3 HEE;

UMETh IPEACTABICHUE O JUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX
BEJIMYHMHAX, U PACIPEAECICHUAX, O HE3aBUCUMOCTH CIIyYailHbIX BEJIUYHH;
UMETh NPEACTABICHHE O MAaTEMaTUYECKOM OXKHUIAHUU U JUCHEPCHUU
CJIy4ailHbIX BEJINYNH;

UMETh MPEJCTaBICHUE O COBMECTHBIX pACIHpPENEICHUAX CIy4alHbIX
BEJIMYHH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YUCENl U BBIOOPOUHOTO METOJ1a U3MEPECHHUS
BEPOSATHOCTEN;

UMETh TMPEACTABICHHE O HOPMAJIBHOM pACIpEAeIiCeHUH M IpUMepax
HOPMAJIbHO PacIpeIeICHHbIX Cy4YallHbIX BEJINYMH;

MMETh MIPEICTABICHUE O KOPPEISALUU CIIyYalHbIX BEJTUYMH;

pemaTh pa3Hble 3a/1a4d NOBBILIEHHON TPYIHOCTH;

aHAIM3UPOBATH YCJIOBHUE 3aJ1a4M, BBIOMPATh ONTHUMAJIbHBIM METOJ PEIICHHUS
3a/1ayy, pacCMaTpuBas pazIudHbIe METO/IbI;



CTPOUTH MOJICITb PEIICHUS 3a7a4d, TPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS
MIPY pEIICHUY 3a1a9H;

pemaTth 3aaaud, Tpelyrouue nepedopa BapUaHTOB, MPOBEPKHU YCIOBUIA,
BBIOOpA ONTUMAJIBHOTO PE3yJIbTaTa;

aHAIM3UPOBATh U HMHTEPIIPETUPOBATH TOJYYCHHBIC PEIICHUS B KOHTEKCTE
yCIIOBUS 3a/1a4H, BEIOMPATh PEIICHUS, He TPOTUBOPEYAIINE KOHTEKCTY;
NIEPEBOJIUTD NP PEIICHUH 3a7a9d HHPOPMAIIHIO U3 OJHOU POPMBI 3aITUCH B
JIPYryl0, HCHOJB3Yysl TMPU HEOOXOJAMMOCTH CXEMBbI, TaOJUIbl, TpaduKH,
JTUarpaMMel.

Bbmycmmk nojyuum 603.MOMHCHOCHIb HAYUUMDbCA .

Pa3BUTH MPEJCTABICHUE O YUCJIE U YUCIOBBIX CUCTEMAX OT HATYpPAJIbHBIX /10
JNEUCTBUTENIBHBIX YHCEN; O POJIA BBIUMCIEHUN B YEJIOBEUECKON MPAKTUKE;
CBOOOJIHO BBITIOTHATh TOXJACCTBEHHBIC MPEOOpPa30BaHUS JOrapuhMUIECCKUX
Y CTETICHHBIX BBIPAKCHUM;

CBOOOJIHO OMpEJENsATh TUI W BBIOUPATh METOJ PEIICHUS MOKAa3aTeIbHBIX U
Jorapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB, UPPAIIMOHATBHBIX YPaBHEHUM
Y HEPABEHCTB, UX CUCTEM;

CBOOOJIHO peliaTh CUCTEMbI JTUHEWHBIX YpaBHEHUI;

peliaTh OCHOBHBIC TUIIBI YPAaBHEHUN U HEPABEHCTB C MlapaMeTpaMu;
OTICPUPOBATH MOHATHEM IEPBOOOPa3HON (PYHKITUHU 711 PEIICHUS 3a/1a4;
OBJIQJICTh OCHOBHBIMHM CBeACHUAMH 00 wmHTerpaie Hwrotona—JleitOHuna u
€ro MpPOCTEHIINX TPUMECHEHUSX;

YMETh BBINIOJIHATh NPUOIMKCHHBIC BBIYUCIACHUS (METOABI PEIICHUS
ypaBHEHUM, BBIYMCIICHUS ONPEICICHHOI0 HHTETpasa);

YMETh MPUMEHSATh NPUIIOKECHUE TTPOU3BOJHON U OMPEACICHHOTO UHTETpasia
K PEIICHUIO 33/1a4 €CTECTBO3HAHUS;

UMETh IIPEJICTABJICHHE O CTATUCTUYECKUX THUIIOTE3aX H MPOBEPKE
CTaTUCTUYECKOM THUIOTE3bl, O CTAaTUCTUKE KPHUTEPUS H €€ YpPOBHE
3HAUYMMOCTH;

MMETh TMPEACTABICHUE O KOJMUPOBAHWHW, JIBOMYHOW 3aIlMCH, JBOUYHOM
JIEpEBE;

BJIAJICTh OCHOBHBIMHU IOHATHSAMHU Teopuu rpacdoB (rpad, BepmmHa, pedpo,
CTETNICHb BEPIIHMHBI, MMyTh B rpade) U yMeTh MPHUMEHATh MX MPH PEIICHUU
3a/ad4;

AMETh MPEJCTABICHUE O IEPEBBSIX U YMETh IPUMEHATh IPU PEIICHUM 3a0a4;
BJIQJIETh MOHSATUEM CBSI3HOCTh M YMETh NPUMEHSATh KOMIIOHEHTBI CBA3HOCTH
MPU PEIICHUY 3a]1a4;



® yMETh OCYHIECTBIIATH MYTH MO pedpam, 00Xobl pedep U BepluH rpada;

® UMETh NpPEACTaBIECHHE O BBHIOOPOUYHOM KOIP(DUIMEHTE KOppensiuud |
JIMHEWHOMN perpeccuy;

® UMEeTh TMpPEACTABICHHE O CTATUCTUYECKUX THUIOTE3aX U MPOBEpPKE
CTaTUCTHUYECKOW THUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE
3HAYUMOCTH;

® UMETh TMpPEACTaBICHUE O CBSA3M OHMIUPUYECKUX M TEOPETUUYECKUX
pacipeieIeHN;

® UMeTh MpEJCTaBICHUE O KOJMPOBAHUM, JBOMYHON 3alKCH, JABOMYHOM
TIEPEBE;

® BIAJETh MOHATHEM CBSI3HOCTh U YMETb MPUMEHSATh KOMIIOHEHThI CBSI3HOCTH
pU pelieHu  3a/1a4.

Hcnonvzosamov npuobpemenHnvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU
0esImMeIbHOCMU U ROBCEOHEEHOU JHCUHU 015

® JIOKA3aTeNbHBIX PACCYKJIEHUN B CHUTYyalUsX IOBCEIHEBHOW XU3HH, TPHU
pElIeHUH 3a7a4 U3 APYTUX IPEIMETOB;

® COCTaBJICHMS U PEIICHUS] YpaBHEHUN, HEPABEHCTB, UX CUCTEM IPU PEUICHUU
3a/iay APYrux yuyeOHBIX IPEIMETOB;

® BBHINIOJIHEHUSI OLIGHKH TIPABAOINOAOOUS PE3yNbTaTOB, MOJIYYaeMBIX IMPHU
pEIICHUH Pa3IUYHbIX YpaBHEHUH, HEPABEHCTB U MX CUCTEM IPHU PELICHUU
3a/1ay APYTrux y4eOHBIX IPEIMETOB;

® COCTaBJICHHS M pEIICHUS ypPaBHEHW W HEPABEHCTB C MapamMeTpaMH IpU
pEIIeHUH 337249 IPYTUX YIeOHBIX MPEAMETOB;

® KCIIOJIb30BAHUS MPOTPAMMHBIX CPEJICTB MPU PEIICHUU OTACIbHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB;

® 3amKcH, CPaBHEHUs, OKPYTJICHHs] YHCIIOBBIX JTAHHBIX PEaJbHBIX BEIHMYHUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

e omnpenencHus Mo rpaduKkaM U WCIIONB30BAHUS TPHU PEIICHUS MPHUKIATHBIX
3a/lad CBOWCTB pEaJbHBIX MPOIECCOB U 3aBUCUMOCTEH (HAmOOIBIINE U
HAaUMEHBIITNE 3HAYCHUS, TPOMEKYTKH BO3PACTAHMS W YOBIBaHHS (DYHKIIHH,
IIPOMEXYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI, TOUYKH Tepernda, Mmepuom u
T.IL);

e omnpeneneHuss Mo TrpadukaM TPOCTEHIIMX XapaKTEPUCTHK MEPHOTUISCKUX
MPOIIECCOB B OHWOJIOTHH, SKOHOMHUKE, MY3bIKE, pPAANOCBI3W H JIp.
(ammuuTy1a, Nepyuo u T.11.);



MHTEPIPETUPOBAHUSA CBOWCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOU
CUTYyaLlH;

pelIeHHs] MPUKIaJAHbIX 3a7a4 U3 OUOJIOrvH, (PU3UKH, XUMHH, S3KOHOMUKH U
OPYTUX [PEAMETOB, CBSI3aHHBIX C HCCIENOBAaHUEM  XapaKTEPUCTUK
IIPOLIECCOB; UHTEPIPETUPOBAHUS ITOJYYEHHBIX PE3YIbTATOB;

OPAKTUYECKUX pacdyeToB 1o (opmyiaaM, C HCIOJb30BAHUEM IMPH
HEOOXOJIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KaJIbKYyJISITOPA, KOMIIBIOTEPA;
IIOCTPOCHUS U UCCIIEI0BAHUS IPOCTEHIINX MATEMATUYECKUX MOJEIIEH;
BBIUMCIICHUS UM OLICHUBAHUS BEPOSITHOCTU COOBITUIN B peaIbHON KU3HU;
BbIOOpA MOIXOALIET0 METO/1A MPEACTABICHHS U 00paOOTKU JaHHBIX
ONMCAaHUS M MCCIENOBaHUs C IOMOIIBK M3y4aeMbIX IOHATUU pEaJbHbIX
3aBUCUMOCTEH;

VHTEpIpPETAllMA PE3yJbTAaTOB PELICHUS 3a7ad C Y4YETOM OI'PaHUUYECHMHU,
CBSI3aHHBIX C peaJbHBIMU CBOWMCTBAMHU PAaCCMaTPUBAEMBIX IPOLIECCOB U
SIBJICHUM;

pElIeHUs] TEeOMETPUUECKHX, (U3MYECKUX, OSKOHOMUYECKUX M JPYTrUx
NPUKJIAIHBIX 3a]lay, B TOM YHCJIE C UCIOJb30BAHHEM IPU HEOOXOAUMOCTHU
CIIPaBOYHBIX MATEPUAIIOB.

Monyasb «I'eomeTpusi»

Boinycknuk nayuumcs:

NOHMMAaTh 3HAYEHHE TEOMETPUM JUIsl PEIICHUs 3a7ay, BO3HUKAIOIIUX B
TEOPUH U B NPAKTUKE; IIUPOTY MPUMEHEHUS T€OMETPUUYECKHX 3HAHUU K
aHaJIu3y U WCCIEIOBAaHUIO PEAIbHBIX MPEIMETOB U SBICHUI B MPUPOJE U
0O0IIIECTBE;

NOHUMAaTh 3HAYEHUE MPAKTUKA W BOMPOCOB, BO3HUKAIOIIMX B CaMOM
reoMeTpuu, 1  (GOPMUPOBAHUS W  Pa3BUTUS  TEOMETPUU  Kak
MaTeMaTHU4EeCKOM HAYKH;

UMETh IPEACTABICHUS O BO3MOXHOCTU T'€OMETPUHU JJIsI ONMUCAHUS CBOMCTB
peanbHbIX MPEIMETOB U UX B3aUMHOT'O PACIIOJIOXKEHUS;

OCO3HABaTh POJb AKCMOMATHUKU B T€OMETPUHU; BO3MOMKHOCTH IMOCTPOCHUS
F€OMETPUYECKUX TEOPUM HA AaKCMOMAaTUYECKOM OCHOBE; 3HA4YeHUE
AKCUOMATHKH JIJIs IPYTuX o0slacTeil 3HAHUS U AJIsl TPAKTUKHU;

pasznuuath TpeOOBaHUS, MPEIBABISIEMbIE K TOKa3aTEILCTBAM B T€OMETPHH,
anreOpe, €CTECTBEHHBIX, COLMATIbHO—IKOHOMHYECKUX W TyMaHUTAPHBIX
HayKax, Ha MPaKTUKE;



BJIa/I€Th F€OMETPUUYECKUMHU MOHATUSAMHU MPU PELICHUHU 33/1a4 U MPOBEACHUU
MaTeMaTUYECKUX PaCCYKICHU;

CaMOCTOSATEIBHO (POPMYJIUPOBATH OMNPEIEICHUS T'€OMETPUUYECKUX (PUryp,
BBIIBUTATh TUIOTE3bl O HOBBIX CBOMCTBAX M NMPHU3HAKAX T'€OMETPUYECKUX
¢uryp u OOOCHOBBIBaTH WJIM ONpOBEpraTh UX, 0000UmaTh WU
KOHKPETU3UPOBATh PE3yNbTaThl HA HOBBIX Kiaccax (Uryp, MpoBOJIUTH B
HECJIOXKHBIX CIy4asx KilacCUPUKaLuio GUryp no pa3imyHbM OCHOBAHUSIM;
UCCIIeIOBAaTh  YEPTEXKHU, BKIOYAas KOMOMHAuuu (GuUryp, U3BIEKaTh,
UHTEPIPETUPOBATH U MPeoOpPa30BbIBATh MHPOPMALINIO, IPEICTABIEHHYIO HA
yeprexKax;

pemarh 3a7a4d reOMETPUYECKOro COJEPKaHMsl, B TOM YUCIE B CUTyalUsX,
KOIJla aJroOpuTM pelIeHUs He CcleAyeT SBHO U3 YCIIOBUS, BBINOJHATH
HEOOXOJIMMbIE JJIS pelIeHUs 3a/Jayd  JOMOJHHUTEIbHBIE TOCTPOCHHS,
UCCJIeI0BAaTh BO3MOKHOCTh MPUMEHEHHsS] TeopeM U (GOopMys JJisi pelieHUs
3ajay;

yMeTh (POPMYJIMPOBATH U JOKA3bIBATh TEOMETPUUECKUE YTBEPKICHUS;
BJI/IETh MOHSATUSAMH BEKTOPHI U UX KOOPIUHATHI;

YMETb BBIIIOJHATH ONEPALUU HaJl BEKTOPaMU;

UCTOJIb30BaTh CKAIIPHOE MTPOU3BEICHNE BEKTOPOB IIPH PEIICHUH 3a/1a4;
INPUMEHATh YpaBHEHUE IUIOCKOCTH, (POPMYJy PacCTOSHUS MEXAY TOUKaMH,
ypaBHEHUE cepbl IPU pelIeHUH 33]1a4;

IOPUMEHATh BEKTOPBl M METOJ| KOOpJMHAT B MPOCTPAHCTBE NPHU PEIICHUU
3ajady;

BJIAJIETh MOHATUSAMH Tela BpalleHus (UMIMHAP, KOHYC, map u cdepa), Ux
CEUEHUS U YMETh IPUMEHSATh UX MIPU PEIICHUN 3a/1a4;

BIAJIETh MOHATUSAMM KacaTeJIbHbIE NpsSIMblE U IUIOCKOCTHU U YMETh
OPUMEHATH U3 IIPU PELICHUU 3a]1a4;

UMETh TMPEACTaBICHUS O BIMCAHHBIX U ONHCAaHHBIX cdepax U YMETh
OPUMEHSATH UX IIPU PELIECHUN 33]1a4;

BJIAJIETh MOHATHSAMH 00bEeM, 00BEMbl MHOTOI'PAaHHUKOB, TEJ BpALICHUS U
OPUMEHSATH UX IIPU PEILIEHUN 33]1a4;

UMETh MPEJCTaBICHUE O pa3BepTKE LWIMHApPA W KOHyca, IUIOLIaaU
NOBEPXHOCTH IWIMHJpPAa W KOHyCa, YMETh NPUMEHATh MX IPU PEIICHUH
3a/ay;

MMETh NPEJICTABICHUE O IUIOMAAU c(epbl U yMETh HNPHUMEHSTh €ro IpH
pElIeHNH 3aad4;

YMCTb pCHIATh 3aa4M1 Ha KOM6I/IHaI_[I/II/I MHOI'OI'PAaHHHUKOB M TCJI BPAIlICHUA



UMETh MPEJCTABICHUE O MOAOOUM B MPOCTPAHCTBE U YMETh PEIIATh 3aJa4u
Ha OTHOIIIEHHE 00BEMOB U TUIOLIAJIEH MOBEPXHOCTEN MOAOOHBIX UTYP.

BblnyCKHllK nojyuum 603.MOMNCHOCHIb HAYUUMDbCA .

NPUMEHATh TIPU PEIMICHWH 3amad (GopMylly pacCTOSHHS OT TOYKH [0
TUIOCKOCTH;

BJIQJICTh Pa3HBIMU CIOCOOAMHU 3aJaHUs ypPaBHCHHS TPIMONM M YMETh
NPUMEHSATH UX TIPU PEIICHUH 33]1a4;

HAXOJUTh PACCTOSTHUE MEKIY CKPEIIMBAIOMIUMHUCS MPIMBIMH, 33IaHHBIMU B
CUCTEME KOOpMHAT;

NPUMCHATh TIPU PEIICHHHM 3a/Jad M JIOKA3aTeIbCTBE TEOPEM BEKTOPHBIM
METOJT U METOJI KOOP/IMHAT;

UMETh TPEACTABICHUE O JBIKCHUAX B TPOCTPAHCTBE: IapajuicIbHOM
NEPeHOCe, CHMMETPUHM  OTHOCHUTCIIBHO  IUIOCKOCTH,  IICHTPAJIbHOM
CUMMETPHH, ITOBOPOTE OTHOCHUTEIIBHO TIPSAMOH, BHHTOBOW CHMMETPHH,
YMETh MPUMEHSTh MX MTPH PEIICHUH 3a]1a4;

UMETh TIPEJICTABICHUS O IMpeoOpa3oBaHUM IMOAOOUS, TOMOTCTHH U YMETh
NPUMEHSTh UX TIPH PEIICHUH 3a]1aY;

UMETh MPEICTABICHHUE O IIIMHAPUICCKUX U KOHMUECKUX CCUCHUSX;

UMETh MPEICTABIICHUE O KacaronuXcs chepax 1 KOMOWHAIIUHU TEJ BPAICHUS
U YMETh MIPUMEHSTH X MIPH PEIICHUH 337129,

HaXOJIUTh O0BEM MapaUieNIeNUIea U TETPadApa, 3aJJaHHBIX KOOPJAUHATAMHU
CBOMX BEPIIUH;

UMETh TpEJCTaBICHHE 00 akcuomMax oObema, MPUMEHITh (HOPMYIIBI
00BEMOB TMPSIMOYTOJIBHOTO TIapajUIeJeuIela, MPU3MBI H THPAMHIBI,
TeTpadapa Mpy PEIICHUH 3a/1a4;

IPUMEHSTH TEOPEMBI 00 OTHOIICHHUSIX 00bEMOB MPHU PEIICHUH 33]1ay;
NPUMEHSTh WMHTETPall I BBIYUCICHUS OOBEMOB M TOBEPXHOCTEH Tem
BpalllCHHsI, BBIYUCICHHS IUIOMAAU Cc(heprudeckoro Tosica W o0bema
IIApOBOTO CJIOS;

YMETh MPUMEHSTH GOPMYITbl 00BEMOB TP PEIICHUH 3a]1a4;

YMCTb pCHIaTh 3aa4u Ha IINIOCKOCTH MCTOAaMH CTCPCOMCTPHUH.

Hcnonv3oeamsv npuoopemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOIL

0essmeabHOCMU U ROBCEOHEBHOTL MHCUHU 0J1:

ONMCAaHUS PEAbHBIX CUTYaI[Mi HA SI3bIKE TEOMETPHH;



¢ pPCHICHUSA MPAaKTHUYCCKUX 3agad, CBA3aHHBIX C HaXOXJACHUECM

Tr€OMETPUYECKUX BEIMUYMH (MCIOIB3Ys MPU HEOOXOAUMOCTH CIPABOYHUKU U
TEXHUYECKHUE CPEICTBA);

NOCTPOCHUI TE€OMETPUYECKUMU MHCTpyMEHTaMu (JIMHEWKa, YTOJIbHHUK,
UPKYJIb, TPAHCTIOPTHUD);

COCTaBJICHHA C MCHOJb30BAHMEM CBOWMCTB T'€OMETPUUYECKUX (QUTYp
MaTEeMaTUYECKUX MOJIeNIeN ISl peleHus 3a1a4 MPaKTUYECKOro XapakTepa u
3a/lady U3 CMEXKHBIX JUCUUIUIMH, HCCIEIOBAaHUS MOJYYEHHBIX MOJENed u
UHTEpIIpETallMU Pe3yJIbTaTa.



Conep:kanmne y4eOHOr o npeamera

10 kiacc

Moayab «AJiredpa 1 Hayajia MATEMATHYECKOI0 AaHAJIM3a»
(102 gaca)

IMoBTOpeHne maTepuaa 7-9 kiaaccos (4 yaca)

I'naBa 1.IloBTOpeHune u pacmupenue cBeneHuii o pynknuu (10 yacos)

HauGonbiiee 1 HanmMeHblee 3HaueHUs (yHKIuU. UETHbIE M HEYETHBIC
¢yukuuu. Iloctpoerune rpadukoB (GYHKIUH C TOMOIIBIO T'C€OMETPUUCCKUX
npeoOpazoBanuii. OOpatHas QyHKIMs. PaBHOCHIIbHBIC YPaBHEHHUSI U HEPABCHCTBA.
Meron nHTEPBAJIOB.

I'naBa 2. Crenennasi pynknus (17 yacon)

CrenenHas QyHKIHS ¢ HATYpadbHBIM TOKa3ateiaeM. CteneHHas QyHKIIHs
¢ 1enbIM ToKasateneMm. OrnpeseneHne KopHs n — oif crenenu. OyHkuuay = VX .
CpoiicTBa KOpHA n — oW crerneHn. OnpepeieHWe W CBOMCTBA CTENEHH C
palMOHANBHBIM  TOKa3zateneMm.  MppanuoHanmbHble — ypaBHeHUWs. — Meton
PAaBHOCWIIBHBIX TIPEOOpa30BaHUIl sl PEIICHUs WPPAMOHAIBHBIX YpaBHEHUH.
HppanmoHanbHble HEPaBEHCTBA.

I'naBa 3: Tpuronomerpuuyeckue GpyHKuuu (27 yaco).

Panmnannas wmepa yrima. TpuroHomerpudeckue (YHKIIMH YHCIOBOTO
aprymMeHTa. 3HaKd 3HAYEHUW TPUTOHOMETpUYEeCKUX GyHKIMi. YETHOCTH U
HEYETHOCTh  TpUroHoMeTrpudeckux  (ynkmuit. [lepuonuueckue  QyHKIHH.
CpoticTBa u rpaduku QyHKIHE y =sin X,y =cosx. CBo¥cTBa U rpaduku QyHKIUI
y=tgx,y=ctgx. OCHOBHbIE  COOTHOILIECHHS MEXIYy TPUTOHOMETPUUYECKHUMU
(GYHKIMSAMHA OZHOTO W TOTO K€ aprymeHnrta. @opmynbl cioxeHus. Dopmyisl
npuBenieHusi. Gopmylibl TBOWHOIO M MOJOBUHHOrO yrioB. CymMma M pa3HOCTh
CHUHYCOB (KOCHUHYCOB). Dopmyibl npeoOpa3oBaHus MIPOU3BEICHUS
TPUTOHOMETPUYECKUX (DYHKIIUHA B CYMMY.

I'naBa 4: TpuroHoMeTpuuecKkue ypaBHeHUsI 1 HepaBeHcTBa(15 vaca).

VYpaBHeHue COSX=D. YpaBuenme Sinx=b. Ypasuenus tg X=b wuctg x=Db.
®dynkuu y=arccos x, y=arcsin x, y=arctg X u y=arcctg x. TpuroHomeTpu4IecKue
ypaBHEHHUsI, CBOJsIIMECS K airedpandeckum. PelnieHue TpPUTOHOMETPUYECKHX
YPaBHEHU METOJOM PA3JIOKEHHS] HAa MHOXMUTENW. PemeHwe mnpocTenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.



I'naga 5: [Ipon3Boanas u eé npumenenne (26 yacos).

[IpencraBinenne o mnpenene (QYHKIMM B TOYKE M O HENPEPHIBHOCTH
(GyHKIMU B TOYKe. 3ajaya O MTHOBEHHOH CKOPOCTH M KacaTelabHOW K rpaduky
¢ynkuuu. Ilonstue mnpousBoaHou, IlpaBuia BBIYUCIEHHS MPOU3BOJHBIX.
VYpaBHenue kacatenbHoOU. [Ipu3Haku Bo3pacTaHust U yObiBaHUS (PyHKIMH. Touku
skctpemyma  (QyHkuuu. IlpumeHeHuMe  NPOM3BOAHOW  NpPHU  HAXOXKACHHUU
HaMOOJBUIEr0 M HaWMEHbIIEero 3HaueHud ¢yHkuuu. IlocTpoenune rpadukoB

byHKIUHA.

IMoBTOpenue (3 yaca)
YrpakHeHHsI 111 TTIOBTOPEHUS Kypca aireOpbl M Hadajdl MaTeMaTHYeCKOTro
anammm3a 10 kiacca.

10 knace
Moayas «I'eomeTpus» (68 4acos)

IToBTOpeHue (2 yaca)

I'niaBa 1. BBenenne B crepeomerpuio(8uacon)

OCHOBHBIE TIOHATHS CTEPEOMETPHH. AKCHOMBI cTepeoMeTpuu. CleaCTBUS U3
akcuoM ctepeoMmeTpud. [IpoctpancTBeHHble purypsl. HauanbHble TIpecTaBICHUS
0 MHOTOTpaHHUKax. MeToj ceueHui.

I'naga 2. [Tapa/utenbHocTh B mpocTpancTBe (15 yacos)
B3anmHOE pacnonoxkeHue AByX MpsAMBIX B mpocTpaHcTBe. [lapannenbHOCTh
npsMoit u tiockocTu. [lapamnenpHocTh TIOCcKOcTed. [IpeoOpa3zoBanus Guryp B
npoctpancTie. [lapamiensHoe npoekTupoBanue. CIpoeKTUPYEM Ha TIOCKOCTb.

I'naBa 3. [lepneHauKyJISIPHOCTH B MpPocTpaHcTBe (24 yaca)
Yron wmexay mnpsAMbIMM B NOpOCTpaHCTBE. llepneHAuMKyNsIpHOCTH NOPSMOU H
mwiockoctu. llepnenaukynsip u HakioHHas. TeopeMa O TpEX MEpPHEHAMKYISIpAX.
Yron wMexay mpsAMOM H IUIOCKOCTBIO. JIByrpaHHBI yroi. YTOJd MEXIy
IUIOCKOCTSIMH.  [lnomaapr  OPTOrOHAIBHOM ~ MPOEKUMHA  MHOTOYTOJIbHHKA.
«CTepeoMeTpruYEeCcKOoe» PacloIOKEHHUE IBYX MPSMBbIX.

I'maBa 4. Muororpannuku (15 yacos)
[Tpusma. Ilapamtenenunen. [lupamuna. Yceu€nnas nupamuga. [1maToHOBHI Tena.
I'eomeTpuueckoe Teo.



HroroBoe noBropenne kypca reomerpun 10 kiacca (4 yaca)
AKCHUOMBI CTEPEOMETPUM M WX cheAcTBusA. llapamnenpbHOCTP mNpAMBIX U
wiockocter. l[lepneHauKyIsSpHOCTh MPAMBIX M IUIOCKOCTEM. MHOTOTpaHHUKH.
[Inouaan OOKOBBIX MOBEPXHOCTEN MPU3MBI U TUPAMUIBI.

11 kaace
Moayab «AJiredpa 1 Ha4ajIa MaTeMaTHYECKOro aHAJIM3a»

(102uaca)
IMoBTOpenune marepuana 10 kiaacca (4 yaca)

I'nasa 1: [loka3zaTeabHas u Jorapupmudeckast pyHkuuu (27 4aco)
CremeHb C TMPOW3BOJIBHBIM JICHCTBUTEIBHBIM TOKa3zatesieM. [lokazarenbHas
¢dyukuus. [TokazarenbHbie ypaBHeHus. [loka3aTenbHbie HepaBeHcTBa. Jlorapudm n
ero coiictBa. Jlorapupmuueckas QyHkius u ee cBoiictBa. Jlorapupmudeckue
ypaBHeHus. Jlorapupmuueckue HepaBeHcTBA. [Ipon3BOIHBIE TOKa3aTENbHON M
norapu@mMuuecKon QyHKIIHA.

I'naBa 2: UnTerpa u ero npumenenue (10 yacos).
ITepBooOpa3zHas. [IpaBuita HAXOXKJICHUS epBOOOpa3HOM. [Imomans
KpUBOJIMHEHHOU Tparnenuu. OnpeaenéHHbiil nHTerpai. Berauciaenue o0beMOB Te.

I'naa 3: Diiementhbl kKoMouHaTOpUKH. BuHoM HbloToHa (11 yacos).
Meton marematuueckod uHAyKUMH. llepecranoBku. Pasmemenus. CoueTaHus
(xombunanmu). buaom HeroTona.

I'naBa 4: JnemeHnThl Teopuu BeposiTHocTeii (10 yacoB)
Oneparun Hajg COOBITHUSMH. 3aBUCHUMbIE M HE3aBUCHMBIE COOBITHSA. (Cxema
bepuynnu. CnyyaiiHble BETHUHUHBI U UX XapaKTEPUCTHKU
IMoBTOpenne (40 yacoB)
11 knace
Monyas «I'eomeTpusp (68 yacos)

IToBTOpenue matepuaua 10 kiacca (2 yaca)

I'masa 1. KoopanHaTtel 1 BeKTOpHI B mpocTpancTBe (16 yacoB)



JlekapTOBbI KOOPAMHATEI B TPOCTPAaHCTBE. BEeKTOpHI B IpocTpancTBe. CI0KEHUE U
BBIUYMTAHNE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uuciio. ['omorernsa.CramsipHoe
[IPOU3BENECHUE BEKTOPOB. l'eoMeTpuyeckoe MECTO TOYEK IPOCTPAHCTBA.
VYpaBHeHue miockocTu. YeTbpéXMepHBbIil KyO.

I'naBa 2. Tena Bpamenus (27 yacoB)
Hunuaap. KomOunanuu muwiuaapa u npusmbl. KoHnyc. Yceu€HHbIM KOHYC.
Komo6unaruu konyca u nupamuiasl. Cdepa u map. YpaBaenue chepbl. Bzaumuoe
pacnosioxkeHre cdepbl M IUIOCKOCTH. MHOrorpaHHUKH, BIOUCaHHBIE B cdepy.
MHororpaHHukH, omucaHHble OKoJo cdeprl. KomOuHanmm nuinHapa U cdepsl,
KOHYycCa U c(ephl.

I'naBa 3. O0bémpl Teu1. [Lnomansb cepnl (17 yacos)
O6BbéM Tema. DopMynbl JJi1 BBIUMUCICHHS 00BEMA mpusMbl. DOPMYIBI IS
BBIYHCIICHUST OO0BEMOB TUpamMuabl W yced€HHOM mnupamuabl. OO0BEMBI  TeEl
Bpamenus. [nomanes cheprl. Onpenenenne MUHKOBCKOTO.

Hrorosoe nosropenue kKypca reomerpun 10-11 kiaccos (6 yacoB)
AKCUOMBI CTEPEOMETPUM U HX ciaeAcTBUs. llapamienbHOCTh MPSAMBIX, OPSIMON U
mwiockoctd.  CkpemmBaromecs  npsmble.  [lapamienbHOCTh  IIIOCKOCTEM.
[lepneHAUKYISPHOCTh ONPSIMOM U MIJIOCKOCTU. Teopema o TpEX MEepHEeHIUKYIISIpaX.
Yron mexay npsMou M IUIOCKOCThIO. JIByrpaHHbi yroJ. IlepneHaukyIsipHOCTh
IJI0CKOCTEN. MHOTOTrpaHHUKU: Mapajjeienume], npu3ma, IupaMuia, mionaiu ux
noBepxHocte. LlumuHap, KoHyC W mmIap, IUiomaad ux moBepxHOcTed. OOBEMBI
ten. Bekropel B mpoctpaHcTBe. JledictBus Han Bektopamu. CkansipHOE
npousBe/ieHre BEKTOpoB. [IoBTOpeHHE TeOpUHU U pelieHue 3aaad 1Mo BCeMy Kypcy
T€OMETPHUH.



TemaTu4yeckoe IIIAHUPOBAHUE

10 knace
Moayab «AJsiredpa 1 Hayajia MATEMAaTHYECKOI0 AaHAJIM3a»

Ne Yacsl BocnurareabHbIi MOTEHIIHAJ
11/_11 HaunmeHnoBanue pa3aesia u TeM yueOHOro
BpeMeHH
1 IMOBTOPEHUE MATEPHUAIJIA | 4
7-9 KIIACCOB
Inaga 1: TIOBTOPEHWUE W 10 MPUBHBATH HHTEPEC K MPOLLIOMY M
HACTOSIIIEMY POCCHICKON
2 IC)J%EII:][EI/I{II;/]IEI‘/JI: gEDYHKHI/II/I MaTeMaTUKU Ha mpuMepe TpyaoB [1.
JI. YeOpimeBa
T'naBa 2: CTEIIEHHAJ | 17 BOCITUTHIBATE [IEHHOCTHOE OTHOIIIECHNE
3 ®YHKIUA K JIOCTUKEHUSM POCCUMCKUX
MaTeMaTHKOB
(B. A. Creknos, B. 1. ApHonbn)
T'maBa 3:| 27 BOCITUTHIBATH TOTOBHOCTH OBJIAJICHUS
TPUTOHOMETPUYECKHUE SI3BIKOM
4 OYHKIINN MaTeMaTHKH M MaTeMaTHIeCKOM
KYJIbTYPbI KaK CPEJICTBOM ITO3HAHHMS
MHpa Ha IpuMepe padboT
IlleBkuna A. B.
I'naBa 4: 15 BOCIIUTHIBATh TOTOBHOCTH K
5 TPUTOHOMETPUYECKUE IIPAKTUYECKOMY
YPABHEHUS U MIPUMEHEHHUIO JTOCTHKEHUN HAyKH
HEPABEHCTBA
I'naBa 5: IPOU3BOJHAS U EE | 26 BOCITUTHIBATh OCO3HAHHOE IIOHUMAaHUE
NPUMEHEHUE BA)KHOCTU MOPAJIbHO-3TUYECKUX
6 MIPUHIIMIIOB B ICSITEILHOCTH YUEHBIX-
MaTeMaTUKOB
(O. A. Orneiinuk,
O. A. JlagpokeHckasn)
7 IMOBTOPEHHUE 3




10 kiacc

Monayas «I'eomeTpus»

Ne Yacol BocnuTaTreabHbIA NOTEHIMAJ
n/_n HaumeHoBaHue pa3jelia M TeM yueOHOro
BpeMeHH
1 INOBTOPEHME 2
8 BOCIIUTBIBATh TOTOBHOCTH K
, | raanat: BB B O T L
CTEPEOMETPHIO
HaIPaBJIEHHOCTH Ha TIPUMEPE TPYIOB
Kosanesckoii C. B.
15 BOCHHUTBIBATL CIIOCOOHOCTDH K
HMOIMOHAIBHOMY M 3CTETUYECKOMY
3 nasa 2: MAPAJLIEJILHOCThD Egizifg‘;“z;fephgngnx
B ITPOCTPAHCTBE L7 ’
PacCyXXJIEHUH, UCTIONB3Ys TEOPHUIO
napasulebHbIX JIUHUN
H. U. JloGaueBckoro
I'naBa 3: 24 BOCITUTHIBATE TOTOBHOCTH K
4 HEPIIEHAUKYJAPHOCTD B MIPAKTUYECKOMY
INPOCTPAHCTBE IIPUMEHEHHUIO TOCTH)KEHUN HAYKU
15 BOCIIUTHIBATh OCO3HAHHOE MOHUMAaHUE
5 I'nasa 4: MHOTOT'PAHHUKH Ba)KHOCTH MOpaHBHO-BTI/I‘IeCKI/I)f
MIPUHIIMIIOB B IESITEIBHOCTH YUYEHBIX-
MaTEeMaTHKOB
HUTOI'OBOE ITIOBTOPEHME 4
6 KYPCA TEOMETPHUMH 10

KJIACCA




11 kaace
Monyab «AJiredpa 1 Ha4aJjIa MATEMATHYECKOr0 aHAJIN32)

Yacel BocnurareJbHbI OTEHIMA
Ne i/ HaunmeHoBaHMe pa3jeiia U TeM y4eOHOro
BpeMeHH
1 INOBTOPEHHUE 4
MATEPHAJIA 10 KITACCA
27 BOCIIUTHIBATH TOTOBHOCTH K
00CYXICHHUIO ITHIECKUX
I'nasa 1: IOKA3ATEJIbHASA npo0OJieM, CBSI3aHHBIX C
2 N JOTAPUOMHUNYECKASA MIPAKTUYECKUM
®YHKIIHU IIPUMEHEHHUEM JTOCTHKEHUIN
HayKH Ha npumepe pador M. B.
OcTporpaackoro
10 BOCIHHUTBIBATH IIEHHOCTHOE
3 T'masa 2: UHTET'PAJI 1 ETO OTHOILIEHHUE K JOCTHKEHHUSIM
INPUMEHEHHUE POCCUICKHX MAaTEMaTHKOB:
I1. JI. YeOnimena, A. 5. XuHunHa
I'nasa 3: 9JIEMEHTbBI 11 BOCIHUTHIBATh TOTOBHOCTH K
4 KOMBHUHATOPHUKMH. [IPAKTUYECKOMY
BUHOM HBIOTOHA IIPUMEHEHHUIO TOCTHKEHUN HAYKH
I'naBa 4: 9JIEMEHTbBI 10 BOCIIUTHIBATh OCO3HAHHOE
TEOPUHU BEPOSITHOCTEHN IIOHMMaHNUE BAXXHOCTH MOPAJIbHO-
5 STUYECKUX IPUHIUIIOB B
JeATEIbHOCTH YUEHBIX-
MaTe€MaTHKOB
(B. 1. ByHsAKOBCKHIA)
40 IIPUBUBATH UHTEPEC K IMPOLLIOMY
Y HACTOSIIIIEMY POCCHICKOM
6 IIOBTOPEHUE MaTEMaTHUKH, YMEHUE BUJIETh

MaTeMaTHU4YCCKUEC
3aKOHOMCPHOCTHU




11 kaacce

Monayas «I'eomeTpus»

Yacel Bocnurare/JbHbI OTEHIMA
Ne n/m HaumeHoBaHue pa3jesia U TeM yueOHOro
BpeMeHH
1 IHNOBTOPEHUE 2
16 BOCIIUTHIBATH TOTOBHOCTH K
I'maBa 1: KOOPJAUHATBI 1 AKTUBHOMY YYaCTHIO B PEILICHUU
1 BEKTOPbBHI B MPAKTUYECKUX 3a7a4
MMPOCTPAHCTBE MaTeMaTU4eCKON
HaIPaBJIECHHOCTH
27 BOCIIUTHIBATH CIIOCOOHOCTH K
AMOIMOHAIBHOMY 1
2 I'naBa 2: TEJIA BPAILIEHUSA JCTETUYECKOMY BOCIIPUITHUIO
MaTeMaTHYeCKUX 0OBEKTOB,
3a/1a4, peIICHUH, pacCyKACHUN
5 I'1asa 3: OBBEMBI TEL 17 BOCIHUTHIBATh TOTOBHOCTH K
IIOIIA b COEPBI TPAKTHHACCKOMY y
MIPUMEHEHHUIO TOCTHKECHUN HAYKU
HNUTOI'OBOE NOBTOPEHUE | 6
4 KYPCATEOMETPHMH 10-11

KJIACCOB
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