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IHosicHUTEALHAA 3aIIHCKA
Pabouas mporpamma o MaTeMaTuke pazpaboTaHa Ha OCHOBE:

—DenepanbHorozakona ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoii
Oenepanun";

— @enepaIbHOTO TOCYIAPCTBEHHOTO CTaHAAapTa CpeaHero oOmiero oOpa3oBaHWS,
YTBEPXKJICHHOTO puka3oM MuHoOpHayku Poccun ot 17 mast 2012 roma N2 413;

— Ilpukaza MunucrepcTBa oopasoBanus u Hayku P® ot 29 utonst 2017 r. N2 613 «O
BHECEHUHM M3MEHEHUH B (enepanbHblii TOCylapcTBEHHBIH 00pa3oBaTeNbHBIN
CTaHJapT cpenHero oduiero oOpa3oBaHus, YTBEPKIACHHBIN MpUKa3oM MUHUCTEPCTBA
obpa3zoBanus u Hayku Poccutickoii @enepanmm ot 17 mas 2012 1. N2 413»;
—ITocranoBnenuss ['maBHOrO rocyAapCTBEHHOrO CaHMTapHOro Bpaya Poccuiickoi
®deneparuu ot 29 nexadbpst 2010 r. N189 "O6 yreepxknennu CanlluH 2.4.2.2821-10
"CaHUTapHO-MIHAEMHUOJIOTUYECKHE TpeOOBaHUS K YCIOBUSM H OpraHHU3alNH
00ydeHus B 00111€00pa30BaTEIbHBIX YUPEIKICHUIX ",

— TpeOoBaHMII K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl
OCHOBHOTO 0o011ero oopazoBanuss MKOY Jloznosckoii CIII

Monaynb «AJreépa M Ha4yajJa MATeMATHYeCKOI0 aHAJM3a» pa3padoTaH C y4éToM
[TpumepHo#l mporpammbsl cpenHero oomero oOpa3oBaHUS 10 MaTeMaTHKE H
aBTOPCKOM mporpamMMel: Matemartuka: paboume mporpammbl: 5-11 kmaccs/  A.T.
Mep3msik, B.b. Tomonckuit, M.C. fxup, E.B. bynko. — 2-e usn. mepepad. — M.:
Benrana-I'pad, 2017. — 164 c.

W3menenus B coxaepkaHue y4deOHOro marepuasia He BHeceHbl. [Iporpamma
KOHKPETHU3UPYET COJIep’KaHuEe MpPEeIMETHBIX TeM Oo0pa30oBaTeNbHOTO CTaHJapTa:
anredpa; QyHKIUU; TPUTOHOMETpPHSI; Hauajaa MaTeMaTHYeCKOro aHajIn3a; ypaBHEHUS U
HEPAaBEHCTBA; 3JIEMEHTHl KOMOWHATOPUKH, CTATUCTUKH U TEOPUU BEPOITHOCTEH.

B ocHOBy mporpamMmbl TOJIOKEHA  KOHIICMIHUS, TpeaycMaTpUBaromias
dbopmupoBanre (YHKIIMOHAIBHBIX 3HAHUHW M YMEHHH, KOTOpPBIE OOECIEYHBAIOT
1esiecooOpa3Hoe MpUMEHEHHe 3HaHWK 1o anredpe W HadanaM aHanumsa. [Iporpamma
peann3yeTcst ¢ UCIOJIb30BaHUEM CIIEIYIONIETO YIeOHO-METOANIECKOTO KOMITJICKTA:

11 kaace
Monayab «AJredopa u Ha4YaJIa MAaTEMATHYECKOT0 AHAJTHU32»

¢ Marematuka. Anrebpa M Hadajga MaTeMaTHYECKOro aHaiuuza. ba3oBblil
ypoBeHb: 11 kmacc: yuebnuk / A.I.Mep3nak, JI.A. Homuposckuii, B.b.

[Monouckuit, M.C. SMxup; nom pen. B.E. Ilomonsckoro. — 3-e wu3m.,
crepeorun. — M.: Benrana-I'pad, 2021. — 288 c.: mwn. — (Poccuiickuit
y4eOHUK).

¢ MaremaTuka : anreOpa W Hayaja MaTeMaTHYECKOTO aHalIu3a, TeOMETpusl.
Anrebpa u Havana MareMaTudeckoro aHanusa. ba3osblii ypoBens : 11 kiacc :
Metonudeckoe mocodue / E. B. bymko, A. I'. Mep3ansk, B. b. [Tononckuii, M.
C. Sdxup. — M. : Benrana-I'pad, 2019. —74 c. : un. — (Poccuiickuit
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y4eOHUK).

MaremaTrka : aiaredbpa M Hadajga MaTeMaTUYeCKOTO aHAJIW3a, T'e€OMETPHs.
Anrebpa u Havana MareMaTuyeckoro aHanusa. ba3osblii ypoBens : 11 kiacc :
nupakTuaeckue marepuansl / A. . Mep3mak, B. Bb. Ilomonckuii, E.M.
Pa6bunosuu, M.C. Sxkup. — M. : Benrana-I'pad, 2019 — 110 c. : 1. —
(Poccwuiickuii yaeOHUK).

[Ipu cocraBinenun wMoxpymsi«l'eomerpus» Obuta wucmonb3oBaHa I[Ipumepnas

porpamMma CpeHero oomero o0pa3oBaHus M0 MaTEMAaTHKEH aBTOPCKas MpOrpamma:
Maremaruka: paboune nporpammbl: 5-11 kmaccel/ A.I'. Mepsnsk, B.b. Tlomouckwid,
M.C. Sxup, E.B. bynko. — 2-e¢ uza. nepepad. — M.: Benrtana-I'pad, 2020. — 164 c.

V3meHeHnss B cojepkaHue ydeOHOTO MaTepualia He BHeceHBL [Iporpamma

KOHKPETHU3UPYET COJIep’)KaHHuEe MpPEeIMETHBIX TeM Oo0pa3oBaTeNbHOTO CTaHJApTa:
reoMeTpUsl Ha IMJIOCKOCTH; MPSIMBbIE M IUIOCKOCTH B MPOCTPAHCTBE; MHOTOTPAaHHUKU;
Teja BpalleHHUs.

11 kuace
Monayab «I'eomeTpusi»

Marematuka. ['eomerpus. bazoBeiit ypoBenn: 11 kmacc: y4eOHuK / A.I.Mep3mix,
J.A. Homupogsckuii, B.b. Ilononckuit, M.C. Skup; nox pen. B.E. [lononsckoro. — 3-
e wm3n., crepeorun. — M.: Benrama-I'pad, 2021. — 207 c.: un. — (Poccuiickuit
y4eOHUK).

Maremaruka: reomerpus. ba3oBelii ypoBeHp : 11 kiacc : meToguueckoe
nocobue / E. B. bymnko, A. I'. Mep3msik, B. b. Tlononckuii, M. C. Axup. —
M. : Benrana-I'pad, 2020 — 68 c. : mi1. — (PoccuiickuityueOHuK).

MaremaTnka : aiarebpa ¥ Hadajga MaTeMaTUYeCKOTO aHAJW3a, T'e€OMETPHS.
I'eomerpust. bazoBeiii yposens : 11 kiace : aunaktudeckue mMarepuaist / A. T
Mepznsk, B. b. [Tononckuii, E.M. PabunoBud u np.. — M. : Benrana-I'pad,
2020 — 128 c. : 1. — (Poccuiickuii yueOHHK).

B llknacce (136 wacoB B rom:85 uacoB momynb «Anrebpa W Hayama

MaTeMaTUYeCcKOoro aHanmza» u 51 gac — moaynb «l'eomeTpusy).

11 kaacc

JInYyHOCTHBIE Pe3yabTATHI:

BOCIIUTaHUE pOCCUICKON IPaKJIaHCKOU UJEHTUYHOCTH:
NaTPUOTU3MA;TOTOBHOCTH K ciykeHHI0 OTeuecTBy, €ro 3alluTe; OCO3HAHUs
POCCUMCKOM  HMACHTUYHOCTH B  IOJHUKYIBTYPHOM COLUYME;, 4YyBCTBa
MPUYACTHOCTU K HCTOPHUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOrO Hapoja U
cynroe Poccuu;

MHUPOBO33PECHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
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3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BIIQJICHUE JOCTOBEpHOW WHGOpMANUe O TEPeOBBIX TOCTIKEHUSX U
OTKPBITHSIX MHPOBOW W OTEUSCTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B
HAy4YHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOpa3BUTHIO, CaMOOOpa3oBaHUIO U
CaMOBOCIIUTAaHHIO B COOTBETCTBUU C OOIIECYEIOBEYECKUMH LEHHOCTSAMHU M
ujeanaMu TpaklaHCKOro o0IIecTBa;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO,
Ha TMPOTSDKEHUU BCEW JKU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEIIHON MPOQecCHOHAIBHON U OOIIECTBEHHOM
JeSITeNbHOCTH,

OpUEHTalMs OO0yJaloIIUXCs Hapealu3alui0 MO3UTHUBHBIX KMU3HEHHBIX
MEPCIEeKTUB, NTHUIIMATUBHOCTh, KPEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIPEIEICHHUI0, CIOCOOHOCTh CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC [IJIaHbI;

TOTOBHOCTh K JOTOBOPHOMY PETYIHPOBAHUIO OTHOIIECHUH B TPYyNIE WIH
COLIMATILHOM OpraHU3allK; TOTOBHOCTh OOYYAIONIUXCS K KOHCTPYKTUBHOMY
YUaCTHIO B MPUHATUHU PEIICHHA, 3aTParuBalONIMX WX MpaBa U UHTEPECHI, B
TOM 4YHCIE B pa3IuuHbIX (opmax OOIMIECTBEHHOW CaMOOPTraHU3aIlNH,
caMOoyTpaBJICHHs], OOIECTBEHHO 3HAYUMOU IS TEIILHOCTH;

OCO3HAHHBIM BBIOOp Oynymel mpodeccur Kak MyTh U CHOCO0 peanu3anuu
COOCTBEHHBIX )KMU3HEHHBIX IJIAHOB,;

TOTOBHOCTh OOYYaIOIIUXCS K TPYHAOBOH MPO(EeCcCHOHATBLHON AeATeIhbHOCTH
KaKk K BO3MOXXHOCTH Y4YacTUsi B pEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;

HPaBCTBEHHOE  CO3HAHWE W  I[OBEJCHHE HAa  OCHOBE  YCBOGHUS
o0IIeyueIOBEYECKUX I[IEHHOCTEH, TOJEpAaHTHOTO CO3HAHUSA U TOBEICHHS B
MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU JUAJIOT C APYTUMU
JIOJbMH, JOCTUIaTh B HEM B3aUMONOHHMMAHMUS, HAXOJIUTh OOLIME LENH U
COTPYAHHUYATH AJI UX TOCTHKEHUS;

pa3BUTHE KOMIETCHIIMI COTPYIHHUYECTBA CO CBEPCTHUKAMHU, JACTbMHU
MJIQIIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHOW, OOIIECTBEHHO
MOJIC3HOW,  y4eOHO-UCCIIEIOBATENIbCKOM, TPOSKTHOH W JIpYyrux BUAAX
JeSTEILHOCTH.

YMEHHE SCHO, TOYHO, TPaMOTHO U3JlaraTb CBOM MBICIM B YCTHOM H
MMCbMEHHOM peud, MOHMMATh CMBICI IOCTABIEHHOW 3a/layM, BHICTpAaUBaTh
apryMeHTaIIO0, IPUBOIUTH MPUMEPHI 1 KOHTPIPUMEPHI;

MpE/ICTAaBJICHHE O MaTeMaTHYeCKO Hayke Kak cdepe dYeloBeUYecKOon
NesATeNbHOCTH, 00 JTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JUIS Pa3BUTHUS
[IUBUITU3AIINY;

KpEaTUBHOCTb MBIIUICHHS, WHUIMATHBA, HAXOIYUBOCTh, AKTUBHOCTH IpHU
pelIeHnr MaTeMaTUYeCKUX 3aay;

KPUTUYHOCTh MBIIIJICHUS, yMEHHUE PACIO3HABATh JIOTHUYECKHE HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTIIMYATh THIIOTE3Y OT (PaKTa;

YMEHHE KOHTPOJUPOBATH IMPOLIECC M pPe3yabTaT ydueOHOW MaTeMaTH4ecKOn
NesITeNIbHOCTH;

CIIOCOOHOCTD K SMOIHNOHAJIIbHOMY BOCIIPHUATUIO MATCMATHYCCKUX OGBGKTOB,
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3a/1a4, peLeHUN, PaCCyKACHUN.

MeTtanpeamMeTHble pe3yabTAThI:

Pezynamuenvie YY/[:

CIIOCOOHOCTh CaMOCTOSATENILHO OOHApYKUBaTh M (OPMYITHPOBATH YIEOHYIO
npo0GsieMy; ONpeaenaTh 1elb y4eOHON eATeNbHOCTH, 3a/1aBaTh MapaMeTphl U
KpUTEPUHU, 10 KOTOPHIM MO>KHO OMPEJENINUTD, YTO LIeJb JOCTUTHYTA;CTaBUTh U
dhopmynpoBaTh COOCTBEHHBIC 3a7aud B OOpPa30BATEIBHOU NEATEIBHOCTH U
KU3HEHHBIX  CUTyallMsAX; pa3BUBaTb MOTHUBbBI M  HUHTEpeChl  CBOEH
MO3HABATEIbHOMN JESITEIbHOCTH;

OILICHUBATh BO3MOXKHBIE TTOCIEICTBUSI JOCTHKCHHS MMOCTABICHHOW IENH B
NEeSTEIbHOCTH, COOCTBEHHOW JKM3HM U JKU3HH OKPYKAIOIIUX JFOJCH,
OCHOBBIBASICh HA COOOPAKEHUSX ITUKH U MOPAJIH;

CIIOCOOHOCTh ~ CaMOCTOSITEIbHO  IUIAHUPOBATh  AJbTEPHATHBHBIE  MYTH
JTOCTIDKEHHS TIeJIe, 0CO3HAHHO BhIOMpaTh Hanboisiee d3(h(PeKTUBHBIC CITOCOOBI
pelieHrs y4eOHbIX U TO3HABATENbHbBIX 33/1a4;

OIICHUBATh PECypChl, B TOM UHWCJIE BpeMs U Jpyrue HemMaTepuaibHbIC
pecypchl, HeOOXOAUMBIE ISl TOCTHXKEHUS TTOCTABIICHHOW 11eITH;

OpraHu3oBbIBaTh A(M(EKTUBHBIA TMOUCK PECYPCOB, HEOOXOMUMBIX  JIsS
JOCTUKEHHS TIOCTaBICHHOM 11eJIH;

COIIOCTABJIATh IIOJIYYEHHBIM pe3yJbTaT MAEATEIbHOCTH C IIOCTaBIEHHOU
3apaHee LEJbIo;

YMEHHE COOTHOCUTh CBOU JEHUCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMu,
OTpEeNEATh CHOCOOBI JEHCTBUM B paMKax NPEIJIOKCHHBIX YCIOBHH H
TpeOOBaHUM;

YMEHHE OCYLIECTBIATh KOHTPOJb MO 00paslly ¥ BHOCUTH HEOOXOAMMBIE
KOPPEKTUBBI B COOTBETCTBUU C U3MEHSIOLEHCS CUTYal[UEN;

CIOCOOHOCTh a/IeKBaTHO OILIGHUBATh MPaBWJIBHOCTh WM OIIMOOYHOCTH
BBITIOJTHCHUST YUEOHOU 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOXHOCTH €€ PENICHHUS,

YMCHHUC OHNpCACIATL IMOHATHA, CO3AaBaTb 06061LI€HI/I5I, YCTaHAaBJIMBATb
aHAJIOTHH, KJIACCU(UIMPOBATh, CaMOCTOSTEIBHO BBHIOMpATh OCHOBAHUS H
KPUTEPHUH U1 Kiaccu(uKanuy;

YMEHHME  YCTaHABJIMBATh  IPUYUHHO-CIEJICTBEHHBIE  CBSI3U;  CTPOUTH
JIOTUYECKHUE PACCYKIEHUS, YMO3aKIIOUeHUs (MHIYKTUBHBIC, N€TyKTUBHBIC U
10 aHAJIOTUH) U BBIBOJIBI;

YMEHHUS ~ CO34aBaTh, IPHUMEHATH U  TNPEoOpa3oOBbIBATH  3HAKOBO-
CUMBOJIMYCCKUC CpCACTBA, MOACINU W CXCMblI JIA PCHICHUSA y‘ICGHBIX u
IIO3HABATCIJIbHBIX 3a1a4.

Ilo3naseamenwvnovie YY/I:

dbopmupoBanre y4eOHOW W OOIIENOIb30BATEIbCKOM KOMIETEHTHOCTH B
00JIACTH HMCIOJB30BaHMS WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
(MKT-kOMITETEHTHOCTH);

NEPpBOHAYAJIBHBIC IPCIACTABIICHUS 06 naedax u 0 MeTogax MaT€MaTuKHU KakK 06
YHUBEPCAIBHOM S3BIKE HAayKM U TEXHUKH, O CPEACTBE MOACIUPOBAHUS
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SIBJIEHUW W IIPOLIECCOB;

YMEHHME BHJIETh MaTeMAaTUYECKyI0 3aJadyy B KOHTEKCTEe MpoOJIeMHOI
CUTYallH B IPYTUX AUCHMUILINHAX, B OKPYKAIOIIEH KU3HU;

MOWCK Y HAaXOXACHHE 00OOIICHHBIX CIIOCOO0B PEIICHUs 3314, B TOM YHCIIE,
OCYILIECTBJIICHHE Pa3BEPHYTOT0 MH(POPMAIIMOHHOTO MOWCKA U IMOCTAaHOBKA Ha
€ro OCHOBE HOBBIX (Y4eOHBIX U TTO3HABATEIbHBIX ) 3a]1a4;

KPUTHUYECKOE OLIEHMBAHWE U HHTEPIpPETUpOBaHHE HMHGOpPMAIMU C Pa3HbIX
MO3UIUH, pacnio3HaBaHMe U  (UKCUpPOBaHHE MPOTUBOPEYUS B
MH(OPMALMOHHBIX UCTOYHHKAX;

WCIIONBb30BAHUE  PA3IUYHBIX  MOJIEJTbHO-CXEMAaTHUUECKUX  CPEACTB  JUIs
MIPEACTABICHUS  CYLICCTBEHHBIX CBSI3¢M M OTHOILIEGHHMM, a  TaKxke
MIPOTUBOPEYUH, BHISBICHHBIX B MH)OPMAIITMOHHBIX HCTOYHHUKAX

HAXO0XJCHUE U MPHUBOJ KPUTUUECKUX apTyMEHTOB B OTHOILIEHUU JACUCTBUU U
CYXJIEHUH JpYyroro; CHOKOWHOE W pPa3yMHOE OTHOILIEHHE K KPUTHYECKUM
3aMEUYaHUsIM B OTHOILIEHHMH COOCTBEHHOIO CYKIEHHUS, PacCMOTpP HUX Kak
pecypc coOCTBEHHOTO pa3BUTHS;

BBIXOJ] 32 paMKH y4eOHOTO IpeaMeTa U OCYIIECTBICHHE IEICHANIPABICHHOTO
MOWCKA BO3MOXHOCTEH JUIsi HIMPOKOTO MEpPeHOca CPEelICTB M CIOco00B
NEUCTBUS,

BBICTpAaMBaHWE WHIUBUIYaIbHONW 00pa30BaTENbHONW TPAEKTOPUHU, C YUETOM
OTpaHUYEHUS CO CTOPOHBI IPYIHX YYACTHUKOB U PECYPCHBIE OTPaHUYCHUS,
YMEHUE MEHSATh U YyIEpPKUBaTh pa3Hble IMO3MIMU B IO3HABaTEIbHOU
e TEIbHOCTH;

yYMEHHE MOHUMATh U UCIOJIb30BaTh MaTeMaTHUYECKHUE CPEACTBA HATJISAHOCTH
(pUCYHKH, 4YEpTEeKH, CXEMbl M Jp.) UId WIUIOCTpAllMM, HHTEPIpETaluu,
apryMeHTaluu;

YMEHHE BBIJBUTATh TUIIOTE3bI NP PEHICHUH YYEOHBIX 3a/1a4 U MOHUMAaHUS
HEO0XOAUMOCTH MX IPOBEPKH;

MOHMUMAaHHUE CYIIHOCTH QJITOPUTMUYECKUX TMPEIIUCAaHUM U  yMEHHUA
JIeCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM allTOPUTMOM;

CIOCOOHOCTH TIJIAHUPOBATh U OCYIIECTBISITh JNEATEILHOCTH, HAPABICHHYIO
Ha pellleHHe 3a7a4 UCCIIEA0BATEIbCKOr0 XapakTepa.

Kommynukamuenvie YY/[:

pPa3BUTHE CIOCOOHOCTH OCYHIECTBJISATH JCJIOBYI0 KOMMYHHKAIIUIO KakK CO
CBEPCTHUKAMH, TaK M CO B3pOCIbIMH (Kak BHYTpH 0Opa3oBaTeIbHOU
OpraHu3alyy, Tak ¥ 3a ee MpeesiaMH), MOA0NPaTh MAPTHEPOB IS JIETOBOU
KOMMYHUKAITIH HCXO0Is u3 COoOOpakeHU I pPe3yIbTaTUBHOCTH
B3aHMOJICHCTBHUS, a HE JUIHBIX CUMIIATHH;
MIPU OCYILECTBICHUH TPYIIOBOM padOTHI OBITh KaK PYKOBOAMUTEIEM, TaK U
YJICHOM KOMAaHJbI B Pa3HBIX POJsIX (Te€HEepaTop HAeH, KPUTHUK, UCTIOTHUTEIND,
BBICTYTAIOMIN, 3KCIIEPT U T.11.);

KOOPJAMHUPOBAHWE H BBIMOJHEHHWE pPAOOTHI B YCIOBHSX pEajIbHOTO,
BUPTYaJIbHOT'O U KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,
pa3BepHyTO€, JIOTUYHOE M TOYHOE U3JIOKEHUE CBOEW TOYKH 3pPEHHUS C
MCIOJIb30BAaHUEM aICKBATHBIX (YCTHBIX U MMChMEHHBIX ) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaHHe  KOH(MJIUKTOTEHHBIX  CUTyalldii U  IpeJoTBpAlleHHE
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KOH(UIMKTOB 10 WX aKTUBHOW (ha3pl, BBICTpAaUBaHHE JIEJIOBOM U
OGp&SOB&TCHBHOﬁ KOMMYHUKAIUH, n3beras JIMYHOCTHBIX OLICHOYHBIX
CYXICHUMN.

Mopnysb «Anredpa u HayajIa MAaTEMATHYECKOT0 AHAJIH32)

Buvinycknuk nayuumcs:
OCO3HaBaTh 3HAYCHHE MATEMaTHYCCKON HAYKH Ul PEIICHHUS 3a]a4, BOSHUKAIOUINX B
TEOPUU M B TMPAKTHUKE; IIUPOTY M B TO XK€ BPEMsS OTPaHMYCHHOCTh MPHUMEHECHUS
MaTeMaTU4YeCKUX METOJOB K aHAM3y M HCCICIOBAHUIO INPOIECCOB U SIBICHUN B
npuUpoje U 00IIEeCTBE;
Ha OCHOBE MAaTEeMaTUYECKHX 3aKOHOMEPHOCTEH B MPHPOJIC XapaKTepPU30BaTh KPacoTy
COBEPIIIEHCTBO OKPY)KAIOIIET0 MUPA M IPOU3BECHUI HCKYCCTBA;
OCO3HaBaTh 3HAYCHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMOH MaTeMaTHKE,
st (GOPMHPOBAHHMS M Pa3BUTUS MAaTEMaTU4eCKOW HAyKH; WCTOPHIO pPa3BUTHS
TOHSITHS YHCIIA, CO3/IaHHSI MATEMAaTHYEeCKOTO aHAIN3a;
OCO3HaBaTh 3HAYCHHE WJICH, METOJIOB U PE3YJIbTATOB AIreOpbl U MAaTEMaTHYECKOTO
aHaM3a TSt HOCTPOCHHUSI MoJenen peanbHBIX IPOIIECCOB u
CHUTYallMii;yHUBEPCAJbHBI  XapakTep  3aKOHOB  JIOTUKA  MaTeMaTH4eCKhX
paccyXJIeHuH, UX IPUMEHUMOCTb BO BCEX 00JIACTSX YETIOBEUYECKON IESTEIBHOCTH;
NOHUMATh  pa3Nuuue TpPeOOBaHWA, MPEIbABISIEMBIX K JOKa3aTeJIbCTBAM B
MaTeMaThuKe, €CTECTBEHHBIX, COLMATbHO—IKOHOMHYECKAX M TYMAaHHTapHBIX HayKax,
Ha MPAKTUKE;
pa3BHBAThH IPEICTABICHHE O BEPOSTHOCTHOM XapaKTepe pPas3IM4YHbIX IPOLECCOB U
3aKOHOMEPHOCTEH OKPYKAIOILEro MUpa;
UCIIOJIb30BaTh OCHOBHBIC METOJBI JIOKA3aTeNIbCTBA, IMPOBOAUTH JIOKA3aTEIbCTBO U
BBITIOJIHSATH ONPOBEPKECHHE;
NPUMEHSTH OCHOBHBIC METO/IbI PEIICHNSI MATEMAaTHYECKUX 3a/1ay;
NPUMEHSTh TPOCTEHINIE MPOrPaMMHBIC CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CHCTEMBI [IPY PELICHHH MaTeMaTUUECKUX 3a/1a4;
NOJB30BAaThCSl  NMPUKIAAHBIME  TPOTpaMMaMH ¥ [pOrpaMMaMd  CHMBOJIBHBIX
BBIYMCIICHUH JJTSl UCCIIEIOBAHMS MaTEMaTHIECKUX OOBEKTOB,;
UMETh MPEJICTABICHUE O BKIIAJIE BBIIAIOIINXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;
NOHUMATh POJIb MAaTEMAaTUKU B pa3BUTUU Poccuu;
CBOOOJIHO OIEPHPOBATh IOHITUSMH: YpaBHEHUE, HEPAaBCHCTBO, PaBHOCHIIbHBIC
ypaBHEHHsS ¥ HEPAaBEHCTBA, YpPAaBHCHHUE, SBISIOIIEECS CICACTBUEM JPYroro
ypaBHEHHsI,  ypPaBHCHHs, paBHOCHJIbHBIC HAa  MHOXECTBE, PaBHOCHIIbHBIC
npeoOpa3oBaHus ypaBHEHUM;
® pemaTh pa3HbIC BUbI yPABHEHUH M HEPABCHCTB U UX CHCTEM;
® OBJaACTh OCHOBHBIMH  THUIIAMH  II0Ka3aTEJbHBIX, JIOTAPUPMUIECKUX
yYpaBHEHHI W HEPAaBCHCTB M CTAaHAApPTHBIMH METOJaMH WX pCIICHHH |
NPUMEHSTh UX MIPH PELICHUH 337134,
® TOHMMAaTh CMBICII TEOpEM O paBHOCHIBHBIX ¥  HEPaBHOCHJIBHBIX
npeoOpa30BaHUAX YPaBHEHUH U YMETh MX JI0OKa3bIBaTh;
® RBIAJCTh METOJAMH PCLICHUS ypaBHEHHW, HEPAaBEHCTB M HMX CHCTEM, yMETb
BBIOMPATh METO/1 PEUICHNUS U 0OOCHOBHIBAThH CBOM BHIOOD;
®  JCIONB30BATh METOJ HMHTEPBAIOB /ISl PEIICHHWS HEPABEHCTB, B TOM YHCIE
ApOOHO-palMOHANBHBIX W BKIIOYAIOMIMX B ce0s  MpparyoHaIbHbBIC
BBIPAKCHNS;



pemate anredpanvyeckue ypaBHEHUS M HEpPaBeHCTBA W HMX CHCTEMBI C
rapamMeTpamMu aJiredpandeckuM U rpaduuecKiuM METOIaMu,

CBOOOJTHO HCIOJB30BaTh TOXKIECTBEHHBIE MPEeoOpa3oBaHUsI MpPU PEIICHUH
YPaBHEHUH U CUCTEM YpaBHEHMIA;

BJIQJIETh TOHATHUSAMM TIOKa3aTelbHass (QYHKIMSA, ASKCIOHEHTa; CTPOUTh UX
rpadUku U yMETb NPHUMEHSTh CBONCTBA IOKa3aTeNbHOM (YHKUMU TpH
pellIeHnH 3a/1ay;

BJIAJIETh MOHATHEM Jorapupmuueckas (yHKLIUS; CTPOUTh ee rpaduk u yMeTh
MPUMEHSTH CBOICTBA JorapuMuyeckoid GyHKIUHU MPU PELICHUH 3a/1a4;
MPUMEHSATH MPU PEIICHUH 3a71a4 MpeoOpa3oBaHus TpauKoB QyHKIIHIHA;
CTpOUTh TpapUKd M TMPHUMEHATh K PpEHICHUIO 3a7ad, B TOM YHCIE C
napamMeTpoM;

BJIQ/IETh MOHATUSAMU 1epBoOOpa3Has GyHKIIHS, ONPEAEICHHbII HHTETPal;

npuMeHsATh TeopeMy Hpiorona—JIeiiOHHMIIa M ee CIenCTBUS A pELICHUs
3a1adg;

BJIaJI€Th OCHOBHBIMU MOHATUSAMH KOMOMHATOPUKHU U YMETh UX IPUMEHSTH MIPU
pEIICHNN 33134,

UMETh MPEJCTaBICHHE 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

ONEpUPOBATh TMOHSATUSMHU: 4YAacTOTa U BEPOATHOCTh COOBITHUSA, CyMMa H
MIPOM3BEICHNUE BEPOSITHOCTEH, BBIUUCISTH BEPOSTHOCTU COOBITUH Ha OCHOBE
MOJICYETa YKClia UCXOOB;

ONEpPUPOBATh OCHOBHBIMHU OINMCATEIbHBIMU XapaKTEPUCTUKAMU YHCIIOBOTO
Habopa, MOHATHEM T'eHepalIbHasi COBOKYITHOCTh M BEIOOPKOH U3 HEE;

MMETh IIPECTaBICHNUE O IUCKPETHBIX U HEMPEPBIBHBIX CIYYalHbIX BETUUMHAX
U pacrpeieseHusIX, O HE3aBUCUMOCTH CIIy4YalHBIX BEIHYNH;
UMETh NpPEICTAaBICHHE O MaTeMaTHYeCcKOM OXHIAaHWUM U JHCIEPCUU
CIIy4aiHbIX BEJIUYMH;

HMETH IPEJCTABICHNE O COBMECTHBIX PACIPEICIICHUAX CIIydaliHbIX BEJINYUH;
MOHUMATh CyTh 3aKOHa OOJBIIMX YHCET U BHIOOPOYHOTO METOJa M3MEPEHUs
BEpPOSITHOCTEM;

HMETH NIPEJCTABICHUE O HOPMAJIIBHOM PACIpPENEICHUH U IPUMEPaX HOPMAIBHO
pacHpeeIIEHHBIX CIIy4allHbIX BEJIUYNH;

UMETh MPEJCTABIICHHE O KOPPEISIIUHN CIyIaliHbIX BEJTMYNH;

pemaTh pa3Hble 33/1a49H MOBBIIICHHOW TPYIHOCTH;

aHATM3UPOBATh YCIOBUE 3aJau, BEIOMPATh ONTHMAJIbHBI METOJ PEUICHUS 3a/1a4H,
paccMaTpuBasi pa3iIMYHbIC METOJIBI,

CTPOUTH MOJENb PEIICHUs 3a7adyd, MPOBOJIUTH JTOKA3aTeIbHBIC PACCYKIACHUS TPHU
pCeIICHUH 33]1a4u;

pemarhk 3amadu, TpeOyronue mnepedopa BapHaHTOB, MPOBEPKH YCIOBHUH, BbIOOpa
ONITUMAIILHOTO PE3yJIbTaTa;

aHATM3UPOBaTh M HHTEPIPETUPOBATH TOJYYCHHBIC PEUICHUS B KOHTEKCTE YCIOBHUS
3aJ]auu, BEIOMPATh PEUICHHS, HE TPOTHBOPEUAIINE KOHTEKCTY;

MEPEBOJIUTH TIPU PEIICHUH 3a/1a4i WH(GOPMAIMIO U3 OJHOW (OpMBI 3amucu B
JIPYTYIO, HCIOJIb3ysS TPH HEOOXOJAMMOCTH CXEMbI, TaOJuIbl, TpaduKH,
IHarpaMMBbl.



Bbll’lyCKHuK noJyuum 603MONCHOCMb HAYHUUMbCA:

Pa3BUTH MPEACTABICHUE O YMCJIE M YHCIOBBIX CHCTEMaX OT HAaTypaJbHBIX JI0
JEWCTBUTEIBHBIX YUCEI; O POJIM BBIUMUCICHUH B YEJIOBEYECKON MPAKTHUKE;

CBOOOJTHO BBITIOIHSATH TOXKJIECTBEHHBIE MMPE0Opa3oBaHusl JIOTApU(PMUIECKUX U
CTETICHHBIX BBIPAKCHUN;

CcBOOOJHO OMpEENATh TUIl U BBHIOMpPATh METOJ PELICHUS MOKa3aTelIbHBIX U
Jorapu(MUUECKUX YpaBHEHUN U HEPABEHCTB, UPPALIMOHAILHBIX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMBI JINHEWHBIX YPaBHECHHI;
peliaTh OCHOBHBIE TUIIbI YpaBHEHUN U HEPABEHCTB C MapaMeTpaMu;
OTIepUPOBAThH MOHITHEM MEPBOOOPA3HON QYHKIIMH JUJIsl pELICHUS 3a/1a4;

OBJIAJICTh OCHOBHBIMH CBeJeHUSMU 00 mHTerpaie Hrrorona—JleiOuuma u ero
MPOCTEUIINX TPUMEHCHHUSIX

YMETb  BBINOJHATH NPHUOIMKEHHbIE BBIYUCIEHUS (METOAbl  pelIeHUus
ypaBHEHUH, BBIYUCIICHUS ONPEEIEHHOTO UHTETpaja);

YMETb MPUMEHSTh NPUJIOKEHNE MPOU3BOAHON U ONPEAEeIEHHOT0 HHTETpaia K
PEIICHHUIO 3a/1a4 €CTECTBO3HAHUS;

HMETh NPEACTABICHHUEC O CTATHUCTUYCCKHUX  THUIIOTE3aX U IIPOBEPKE
CTaTHCTHYCCKOU T'UIIOTE3bI, O CTATUCTUKE KPUTCPUA U €€ YPOBHE 3HAUYMMOCTH,

HMMETh MPEJCTaBICHUE O KOAUPOBAHUHU, TBOMYHON 3aITUCH, TBOMYHOM JICPEBE;

BJIAJIETh OCHOBHBIMH TOHSATHUSAMH Teopur TpadoB (rpad, BepiimHa, pedpo,
CTETIEHb BEPIIMHBI, IMyTh B rpade) W yMeTh NMPUMEHSATh MX TPU PEIICHUH
3ajau;

MMETh MPEJCTABIEHUE O JIEPEBbSIX U YMETh MPUMEHSAThH MIPU PEIICHUH 33]1aY;

BJIAJICTh MOHSITHEM CBSI3HOCTh M YMETh NPUMEHSTH KOMIIOHEHTHI CBS3HOCTH
NIPH PEUICHUH 3371ay;

YMETh OCYIIECTBIISITH MYTH IO pedpam, 00X0 bl pedep 1 BepiinH rpada;

MMETh TPEJCTaBIECHWE O BBIOOPOUYHOM KOIDPHUIIMEHTE KOPPEIAMHH |
JIMHEITHOM perpeccuu;

HMETh NPEACTABICHHEC O CTATUCTUYCCKHUX  THUIIOTE3aX U  IIPOBEPKE
CTaTHCTHYECKOU TUIIOTE3bI, O CTATUCTUKE KPUTCPUA U €€ YPOBHE 3HAUYNMOCTH,

UMETh TPEACTaBICHHE O CBSI3M OMIMPUYECKUX UM  TEOPETHUECKUX
pacrpeeneHui;



®  UMETh NPEACTABJICHUE O KOJUPOBAHUH, TBOMYHOMN 3aIKMCH, IBOUYHOM JICPEBE;

® BJAJETh MOHATHEM CBA3HOCTh U YMETh NMPUMEHSATH KOMIIOHEHTHI CBSI3HOCTH
MIpU pELICHUH 3a]1a4.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU
0eAMENbHOCMU U ROBCEOHEEHOTL HCUHU ON1A:

® Jl0Ka3aTeJbHBIX PACCY)KIEHUH B CHUTyallMsX IOBCEIHEBHON KHU3HU, MpU
pEelIeHnH 3aa4 U3 IPYTUX IpeIMeTOB;

® COCTaBJICHMS U PELICHUs YPAaBHEHMI, HEPABEHCTB, UX CUCTEM IIPU PELICHUHU
3aja4 APYrux y4eOHbBIX IPEIMETOB;

® BBIIOJIHEHUS OLIEHKU MpPaBAONOA0OMS pe3yabTaToB, MOJIYYaeMbIX MpU
pElIeHNH Pa3IMYHbIX ypaBHEHUH, HEPABEHCTB M MX CHUCTEM IPU PEIIEHUU
3a/1a4 Ipyrux y4eOHBIX IPEIMETOB;

® COCTaBJICHMS M PCLICHUsS YPABHEHUU U HEPABEHCTB C IIapaMEeTpaMu IpHU
pELICHUH 3324 APYTUX YUEOHBIX TPEIMETOB,;

® LCNOJNb30BaHUS MPOTPAMMHBIX CPEICTB MPHU PEIICHUU OTIENIbHBIX KJIACCOB
YpaBHEHUH U HEPABEHCTB;

®  3amucCu, CpaBHCHHA, OKPYIJICHUA YHUCJIOBBIX IOAHHBIX PCAJIbHBIX BCIIMYUH C
HCIIOJIb30BAHUECM PA3HBIX CUCTEM U3MCPCHUAA,

® ompeneneHuss 1no rpadukaM M HUCIHOJIb30BAHUSINPH PEIICHUS MPHUKIaIHbBIX
3a/lad CBOWCTB peaJbHBIX IMPOIECCOB U 3aBUCUMOCTEH (Haubonbline u
HauMEHbBIINE 3HAYEHUS, NMPOMEXKYTKH BO3pacTaHHsl U yObIBaHMS (DyHKIUH,
MIPOMEXYTKHA 3HAKOIMOCTOSIHCTBA, ACHMIITOTHI, TOYKH Iepernba, mepuoa u
T.IL.);

® ompeneieHus MO TpaduKaM MPOCTEUIIUX XaPAKTEPUCTUK TMEPUOTUICCKIX
MPOIIECCOB B OMOJIOTHH, SKOHOMUKE, MY3bIKE, PAJAHOCBS3H U Jp. (AMIUIUTY/A,
MepUOJ U T.I1.);

® HHTEPOPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKOM
CUTYalUH;

® perieHHs MPUKIAAHBIX 3a7ad U3 OMONOTHH, QUBHKHU, XUMHUU, IKOHOMUKH H
JIPYTUX MPEIMETOB, CBI3aHHBIX C MCCIIEJOBAHUEM XapaKTEPUCTUK MPOLIECCOB;
MHTEPIPETUPOBAHMS TOJYUYEHHBIX PE3Yy/IbTaTOB;

® [pPaKTUYECKUX pacuyeroB 1o ¢opMyaam, C HCIHOJIb30BaHUEM IpHU
HE0OXOIMMOCTH CITPABOYHBIX MAaTEpUANIOB, KaJbKYIsATOpPa, KOMIBIOTEPA;

® [IOCTPOCHUS M MCCICIOBAHUS TPOCTCHIINX MATEMAaTHICCKUX MOJICIICH;
®  BBIYMCIICHUS WM OICHUBAHUS BEPOSATHOCTH COOBITHI B pEATbHOM JKH3HU;
® BEIOOpA MOIXOSIIETO METO/IA TIPEICTABICHUSI K 00PaOOTKH JTaHHBIX;

® OmMHCaHUs WU WCCICIOBAHUS C TIOMOIIBIO HM3YYaeMbIX MOHSATHN peaTbHBIX
3aBHCHUMOCTEH;

® HHTEpHIpeTally pe3ylbTaTOB pEIICHUs 3aJad C y4eTOM OrpaHHYECHHUI,
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CBSA3aHHBIX C pEajJbHBIMU CBOWCTBAMH PAaCCMAaTPUBAEMBIX IPOLIECCOB U
SIBJICHUIA;

pelICHUsI TEeOMETPUYECKUX, (PU3UYECKUX, OSKOHOMHYECKHX M  JIPYrux
NPUKIAAHBIX 3a/la4, B TOM YHCJIE C WCHOJb30BAHHEM MPU HEOOXOIMMOCTH
CIIPAaBOYHBIX MaTEPUAIIOB.

Monyab «I'eomeTpusi»

Buinycknuk nayuumcs:

MOHMMAaTh 3HAUE€HUE TEOMETPUH JJIS PEIICHUs 3aj1a4, BOSHUKAIOIUX B TEOPHH
U B MpaAKTHKE; IIMPOTY TNPUMEHEHUS F€OMETPHUYECKUX 3HAHMM K aHAIU3y H
MCCIICIOBAaHHIO PEANTbHBIX MPEIMETOB U SIBIICHUH B MIPUPOJIE U OOIIECTBE;
NOHMUMATh 3HAYEHHE TMPAKTUKA W BOMPOCOB, BO3HHUKAIOUIMX B CaMOM
reoMeTpuH, JUIs GOpPMUPOBAHUS M PAa3BUTHSA TEOMETPHUN KaK MaTEeMaTHYECKOM
HayKH;

UMETh NPEACTaBICHUS O BO3MOXKHOCTH T€OMETPUHU Ul OMHUCAHUSA CBOMCTB
peasbHBIX MPEIMETOB U UX B3aUMHOI'O PACIIOJIO0KECHHUS;

OCO3HaBaTh POJIb AKCHOMATUKH B TEOMETPHH; BO3MOXKHOCTH ITOCTPOCHHUS
reOMETPUYECKUX TEOpUil Ha  aKCHMOMAaTHYECKOH OCHOBE, 3HAa4YeHHE
aKCHMOMATHKH JUIS IPYTUX 00JIaCTel 3HAHUS U IS TPAKTUKY;

pa3nuyath TpeOOBaHMs, MPEAbSABISEMbIE K J0Ka3aTelbCTBAM B T'€OMETpPHUH,
anredpe, €CTECTBEHHBIX, COLUAIbHO—IKOHOMHUYECKUX U TyMaHUTApPHBIX
HayKax, Ha PaKTHKE;

BJIAJICTh TCOMETPHYECKUMH MOHATHSAMH TIPH PEUICHUH 3aJad W TPOBEACHUH
MaTEeMaTHYECKUX PaCCyKICHHH;

CaMOCTOSITENTLHO ()OPMYJIMPOBATH OMpPEIENICHUs] TEeOMETPUYECKUX (uryp,
BBIJIBUTaTh TUIOTE3bl O HOBBIX CBOMCTBAaX M NPU3HAKAX T'€OMETPHUECKUX
¢uryp u 0OOCHOBBIBATH MJIM  ONpOBEprarb MX, 0000mWATh WIH
KOHKPETU3UPOBATh pPE3yJIbTaThl Ha HOBBIX Kjaccax (uryp, mpoBOIUTH B
HECJIOKHBIX CIydasix KiacCHPUKAIMIO (GUTYp N0 Pa3IMYHBIM OCHOBAHHSIM;
UCCIEe0BaTh  YEPTEXKH, BKIOYas KOMOWHAmMM  (QUryp, H3BJIEKAaTh,
MHTEPIIPETUPOBATh M NPEOOPa30BHIBATE MH(OPMALIUIO, MPEACTABICHHYIO Ha
yepTexax;

pemarh 3aJa4d FeOMETPUYECKOTO COJEp)KaHUs, B TOM YHCJIE B CUTYAIHSX,
KOTJa aIrOPUTM pEUICHUs HE CIEAyeT SBHO M3 YCIOBHS, BBIOIHATH
HEOOXOAMMBIE [UIs peIleHUs 3a7aydl  JIOTIOJHUTENbHBIE IOCTPOCHUS,
UCCIIEIOBAaTh BO3MOXKHOCTh MPUMEHEHHsS TeopeM U (HopMyid Ui pelIeHHsS
3ajay;

yMeTh ()OPMYIUPOBATH U JOKA3bIBaTh F€OMETPUIECKUE YTBEPKICHHUS;
BJIAJICTh MOHATUAMHU BEKTOPBI M UX KOOPIUHATHI,

YMETb BBIITOJHSTH OINEPAIN HaJl BEKTOPaMH;

MCIOJIb30BATh CKAIAPHOE MPOU3BEICHIE BEKTOPOB MPH PEILICHUH 3a]1a4;

MPUMEHSTh ypaBHEHUE IJIOCKOCTH, (OPMYITY PacCTOSHUS MEXIy TOUYKaMH,
ypaBHeHUE cepbl MpU PEeLICHUH 3a7a4;

IIPUMEHATh BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PEILIECHUU
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3azay;
BIIQJICTh TIOHSATHSMHU TeJia BpalieHus (MWJIMHIP, KOHYC, map u cdepa), ux
CCUCHHSI U YMETh IPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

BJIAACTb NOHATHAMU KaCATCJIBbHBIC NPSAMBIC U IJIOCKOCTU U YMCTh NPUMCHSATH
U3 NP PEIICHUH 3a/1a4;

UMETh TPEICTABICHUS O BIMCAHHBIX W ONHCAaHHBIX cdepax Hu yMETh
MPUMEHSTH UX TIPU PEIICHUH 3a/1a4;

BJIaACTh IIOHATUAMU 06’beM, O6’beMBI MHOT'OT'PaHHUKOB, TCJI BpallCHUA U
[IPUMEHATH UX [IPU PELIECHUH 3a/1a4;

UMETh TIPEACTaBICHHWE O pa3BepTKE LWIMHAPA M KOHYycCa, IUIOIIAIH
MOBEPXHOCTH IMIIMHAPA U KOHYCa, YMETh MIPAUMEHSTh MX TPU PEIICHUH 3a/1a4,
UMETh NpEeJICTaBIeHHE O IUomanu chepsl U yMETb HPUMEHSTH €ro MpH
pElIeHUH 3a]1ay;

YMETh peliaTh 3a/1a9i Ha KOMOWHAIIMYA MHOTOI'PAaHHUKOB U TEJI BPaIllCHUS;

UMETH MPEeJICTaBIeHHE O TOJOOMH B MPOCTPAHCTBE M YMETh PElIaTh 3aJaun Ha
OTHOIIEHHE 00BEMOB M ILIOMIAJCH MOBEPXHOCTEN OJOOHBIX (pUryp.

Bbll’lyCKHuK noJyuum 603MONHCHOCMb HAYUUMbCA:

MPUMEHITh TPU pelIeHWH 3anad  (GopMyldy pacCTOSHUS OT TOYKH JI0
IJI0CKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMU  33/IaHU  YpPaBHEHUSNPSIMOH U yMETh
MPUMEHSTh UX IIPU PEIICHUH 3a]1aY;

HaxXOJUTh PACCTOSAHHEC MCKAY CKPCIIMBAIOIMIUMUCA IPAMBIMH, 3aJaHHBIMU B
CUCTEME KOOpAWHAT,

MPUMEHSTh P PELICHUH 3a/1ad U J0Ka3aTelIbCTBE TEOPEM BEKTOPHBIN METO]
1 METOJ] KOOP/AUHAT;

UMETh TPEJCTAaBIIEHHE O JABM)KCHHUSIX B TMPOCTPAHCTBE: MapajieIbHOM
MEePEeHOCe, CUMMETPUU OTHOCUTEIBHO IIOCKOCTH, LIEHTPAIbHON CUMMETpUH,
MIOBOPOTE OTHOCUTENIbHO MPSMOIl, BUHTOBOM CUMMETPHUH, YMETh NMPUMEHSAThH
WX MPU pPELIeHUH 3a7a4;

UMETh TPEJCTABICHUS O MPeoOpa3oBaHUM MOA0OMS, TOMOTETHH U YMETh
MPUMEHSTh UX IIPU PEIICHUH 33]1aY;

HUMETHh NPEACTABIICHUC O MUITUHAPUUCCKHUX U KOHUYCCKHUX CCUCHUAX

MMETh MPEJCTABICHUE O Kacalomuxcs chepax ¥ KOMOMHAIIMU TEJl BPAIICHHS
Y yMETh MPUMEHSTH UX MPU PEIICHUH 33]1a4;

HaxoJUTh O0BEM MapajuIeNieNuIie/la U TeTpadApa, 3aJaHHBIX KOOPIAUHATAMH
CBOUMX BEPIIIUH;

MMETh TpEeJICTaBlIeHne 00 akcMoMax 00beMa, MPUMEHSTh (HOPMYIIbl 00HEMOB
MPSIMOYTOJIGHOTO TapalIeNienuIea, MPU3Mbl M MTUPaMUJIbI, TeTpadapa IMpH
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peLIeHuN 3a/1ay;
® [IPUMEHATH TEOPEMBbI 00 OTHOIICHUAX 0OBEMOB IIPU PEUICHUH 33/ay;

® [PUMEHATh WHTErpajd Jisi BBIYMCICHUS OOBEMOB M IIOBEPXHOCTEH Tem
BpAILCHHs, BEIYUCICHHS IJIOMAIN c(hepruecKoro mosca u oobemMa M1apoBoro
cI104;

® yMeTh NIPUMEHATH (OPMYIbI 0OBEMOB IIPU PELICHNUH 337ay;

¢  YMCTh peuiaTh 3aja4M Ha IIOCKOCTH MCTOJaMU CTCPCOMCTPHH.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU
0eAMENbHOCMU U NOBCEOHEEHOTL HCUHU O1A:

® ONMCaHUS PEAIBHBIX CUTYalUH HA A3BIKE TEOMETPUU;

4 pCeHICHUA MPAKTUYCCKUX 3aJiad, CBA3AHHBIX C HAXOXKIACHUCM I'COMCTPHUYCCKUX
BCIIMYNH (I/ICHO.HBSYH npu HCOGXO,Z[I/IMOCTI/I CIIPAaBOYHUKU MU TCXHHUYCCKUC
CpEeJICTBA);

® [IOCTPOEHUH TE€OMETPUYECKUMHU HWHCTPYMEHTaMU (JIMHENKa, YrOJIbHUK,
LUPKYJIb, TPAHCIIOPTHP);

® COCTaBJICHUS C HCIOJIb30BAaHMEM CBOWCTB TI'E€OMETPUYECKHUX  (QUTYp
MaTeMaTHYECKUX MOJEIEH Ul pelleHus 3a]a4 IPAaKTUYECKOr0 XapakTepa u
33/1a4 M3 CMEXKHBIX JUCUMIUIMH, HCCIECIO0BAaHUSA IIOJYYCHHBIX MOJCIEU U
HMHTEpIPETALUU PE3YyJIbTaTa.

11 kaacc

Moayib «AJiredpa 1 HayaJIa MATEeMaTHYECKOI0 AaHAJIN32)
(854acoB)

IMoBTOpenue matepuasa 10 kiacca (3 yaca)

I'nasa 1: [loka3arenbHas u Jorapupmuyeckasi ynkuuu (28 yacon)
CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM MOKa3aTeneM. [lokazaTenbHas GyHKIUS.
[TokazatenpHbie ypaBHeHus. [loka3arenbHble HepaBeHcTBA. Jlorapudm u ero
cBoiictBa. Jlorapudmuueckas (QyHkus uee cBoicTBa. Jlorapudpmuueckue
ypaBHeHus. Jlorapudmuueckne  HepaBeHcTBa.llpow3BogHbIE  TOKa3aTeNbHOHW |
JorapuMUIECKOr (PyHKITUH.

I'naBa 2: UnTerpaj u ero npumenenue (11 yacos).
[TepBooOpasnas. [IpaBuna HaxoxaeHus nepBoodpazHoit. [lnomaas KpUBOJIMHEHHON
Tpanenuu. OnpeaenéHaplii HHTerpal. Beraucienne 00beMOB Tell.

I'naBa 3: JdaemenTbl KOMOUHATOPUKH. BuHOM HuroTona (12 yacos).
Meron wmaremarndeckord wuHAaykuuu.llepectanoBku. Pasmemenus. Coueranus
(xomOuHaruu). bunom HeroTona.
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I'nmaBa 4: JnemenTHI TEOPpUM BeposiTHOcTel (13 yacoB)
Omnepanuu HajJ COOBITUSMH. 3aBUCUMBbIE M He3aBUCUMBIE coObITHS. Cxema bepHymm.
CrnyqaiiHble BEJIMYMHBI U UX XapaKTEPUCTUKU

IHoBTOpenue (184acoB)

11 kaacc
Moayab «I'eomerpusi» (S1uyacos)

I'naBal. KoopanHaTel M BeKTOPHI B IpocTpancTie (16 yacoB)
JlekapTOBBI KOOpAMHATHI B MpOCTpaHCTBE. BekTopsl B mpocTtpaHcTBe. ClOXKEHUE U
BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uyucio. ['omorerus.CkansipHoe
MPOM3BEICHNE BEKTOPOB. ['eoMeTprueckoe MeCTO TOYEK MPOCTPAHCTBA. Y paBHEHHE
MJIOCKOCTH. UeThIpEXMEPHBIN KYO.

I'naBa2. Tena Bpamenus (24 yacoB)

Humuaap. KomOunammum utmmuHapa u  npusMbl. Konyc. VYced€HHBIM KOHYC.
KomOunanuu konyca m mupamunabl. Chepa u map. YpaBHenue chepsl. Bzanmnoe
pacnosyioxkeHue cdepbl U IUIOCKOCTH. MHOTOrpaHHUKH, BIHCAHHBIE B cdepy.
MHororpaHHuK#, ONUCaHHBIE OKOio cdepbl. KomOumHanum mwmHapa u chepsl,
KOHYyca 1 cepsbl.

I'naBa3. O0bémpl Ted. Ilnomans chepnl (11 yacos)
O0béM Tema. DopMynbl IS BBIYUCICHHS 00BEMa TpU3MBL. DOpMYINIBI A
BBIUHCIICHUS] 00bEMOB MUPAMUJIbI U ycedEHHON nmupaMuibl. OObEMBI Te BpalleHHUS.
[Tnomans cheprl. Onpenenearne MUHKOBCKOTO.
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