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IosicHUTEIbHAS 3aMHCKA
Jlannas pabouas mporpamma o MaTeMaTuke cocTaBieHa Juist ooyyatomuxcs 10-11-x kinaccax MyHHUIIMIATIBHOTO OIO)KETHOTO
ob1eo6pazoBarenbHoro yupexaeHus «lllkoma Ne 178» ropoackoro okpyra Camapa cocTaBlieHa ¢ UCIIOJIb30BAHUEM MaTEepUaIoB
— @eaepaIbHOTO TOCYAAPCTBEHHOT'0 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 00111€eT0 00pa3oBaHusl,
— OcHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPEIHETO 00IIeT0 00pa3oBaHusl,
— ABTOPCKHX MPOTPaAMM:
o IIporpammel 0011€00pa30BaTEIBLHBIX YUupekAeHUN Anredpa u Havana MaremMaTuiaeckoro ananusa. 10-11kmaccel/
aBTOp-coctaButenb N.U. 3ybapera, A.I'. MopakoBuu. M.:MHemo31Ha
o T'eomerpus Pabouune mporpammel 10-11 knace/ YMK non pen Aranacsina JI.C u np M.IIpocsemnienue 2019
— Tlpu peanuzainuu pabodeil mporpaMMbl UCIIOIB3YIOTCS YUCOHUKH |
e A.T. Mopnkosuu, [1.B.CemenoB. Anredpa u Hayana maremaruyeckoro ananuza. 10 k. Yacte 1. YueOHuUK uis
o011eo0pa3oBaTeNbHBIX yUpexaeHu (0a30BbIi U Yri1yOJeHHbIH ypoBHH). - M.: MHemo3nHa,2019;
e A.TI'. Mopnkorud, I1.B.CemenoB. Anre6pa u Havyasia MmaTematudeckoro ananu3sa. 10 ki Yacts 2. 3agauHuK J1s
o011eo06pa3oBaTeNbHBIX yUpexaeHn (0a30BbIi U YIIIyOJIeHHBIN YpOBHHM). - M.: MHeMo3uHa,2019;
e A.TI'. MopnkoBud, Anre6pa u Hayano aHamm3a. 11 k1. Yacts 1. YueOHuk a1 o01ieodpa3oBaTeTbHBIX
yapexaeHui (mpoduiibHbIA ypoBeHb) - M.: MHemo3uHa,2019;
e A.TI'. MopnkoBud u n1p. Anrebpa u Hadana ananuza. 11 ki1 Yacts 2. 3agauyHuk 71 001eo0pa3oBaTeIbHBIX
yapexaeHui (mpoduiibHbIA ypoBeHb) - M.: MHemo3uHa,2019;
e AranacsH JI.C., byryzos B.®. Kagomnes C.b. u ap. I'eomerpus, 10-11. Yuebnuk m1s 061eo0pa3oBaTeIbHBIX
yupexaeHuii: 0a30Bblid U TpodmiibHBINA ypoBHU. - M.: [IpocBemenue,2019,

PabGouas mporpamma mo mpeamery «MartemMaTtuka» s 0a30BOrO W yriayOJieHHOro ypoBHs mpemnogaBanus B 10-11 i1
cocTaBjicHa B COOTBETCTBHH ¢ TpeboBaHuIMU PI'OC K CTpYyKTYpe U pe3yJbTaTaM OCBOCHHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTIPaAMM
cpeaHero ooIero oopa3oBaHusl.

Ilenb ocBoeHMsI TporpaMMbl 0a30BOr0 ypOBHS - 0OOeCIeYeHHE BO3MOXKHOCTH HMCIIOJIB30BAaHHMS MAaTeMaTHUYSCKUX 3HAHHHA W
YMEHHUH B MOBCEAHEBHOM JKM3HU M BO3MOXKHOCTH YCIICITHOTO IPOJOKEHUS 00pa30BaHUS IO CHCIUATBLHOCTSAM, HE CBSI3aHHBIM C



MPUKJIAJHBIM UCTIOJIb30BAHUEM MATEMATHUKH.
[lenb ocBOCHMS MPOTpaMMBbl YTIyOJIEHHOTO YPOBHS: 00€CIieYeHHE BO3MOXKHOCTH YCIICIIIHOTO TIPOIOHKEHUsT 00pa3oBaHuUsl 110
CIIELIMATIBHOCTSIM, CBSA3aHHBIM C MPUKIAJHBIM UCIIOIb30BAHUEM MAaTEMATUKH, a TAKKE OCBOCHHE MPEIMETA HA BBICOKOM YPOBHE JJIsi
CEephE3HOr0 M3YUYEHUsS MaTEMaTUKH B By3€ M OOpETeHHE NPAKTUYECKUX YMEHUW M HABBIKOB MaTEMaTUYECKOTO XapakTepa,
HEOOXOAUMBIX JIJIsl yCIIETHON MPOodeCCUOHAIBHON JIeITeIIbHOCTH
[IporpamMma KOHKPETU3UPYET COJIEPIKAHUE MPEIMETHBIX TEM 00pa30BaTEeIbHOTO CTaHapTa U JaeT MPUMEPHOE
pacripejiesieHue yueOHbBIX YacoB M0 pasjesiaM Kypca.
[IporpamMma BBITIOJIHSIET IB€ OCHOBHBIE (DYHKITUU:
o NudopmanimonHo-meTouueckas GyHKIUS TO3BOJISET BCEM yYacTHUKAaM 00pa30BaTEIbHOTO MpoIiecca MoJIyYuTh
IpeACTaBICHUE O IENAX, COJIEPKAHUU, OOIIeH cTpaTeruu 00y4eHUs, BOCIIUTAHUS U PA3BUTHUS, YUAIIUXCS CPEACTBAMU
JTAHHOTO Y4eOHOTr0 MpeMeTa.
o OpraHu3alMoHHO-TUTAHUPYIoIas (PYHKIIUS MpeaycCMaTPUBAET BbIJIETICHUE 3TATIOB O0YUYEHHS], CTPYKTYpPUPOBAHUE
y4eOHOr0 MaTepuasa, onpeeIeHre ero KOJIMYECTBEHHBIX U KaUeCTBEHHBIX XapaKTePUCTUK Ha KaXKJIOM U3 3TAlloB, B TOM
YHUCJIE I COJEPKATEIbHOTO HAIIOJIHEHUS IPOMEKYTOUHOU aTTECTA[UN yUAIINXCS.
eau u3y4yeHus npeaMmera.
HN3yuyeHne MaTeMAaTHKH B CTapIICH MIKOJIE HAITPABJIECHO HA JOCTHXKEHUE CICIYIOINUX LeJIen:
e ¢opmupoBanue npeacTaBICHUN 00 UAEAX U METOJaX MaTEMAaTUKH; O MATEMATUKE KaK YHUBEPCAJIHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJIEIMPOBAHUS SIBJICHUI U ITPOLIECCOB;
e OBJIaJeHHE YCTHBIM U MMCbMEHHBIM MATEMATUYECKUM SI3bIKOM, MATEMATUUECKHUMU 3HAHUSIMU U YMEHUSIMU,
HEOOXOIMMBIMU JJI U3yUEHUS NTKOIBHBIX €CTECTBEHHO- HAYYHBIX TUCIUTUINH, JIJIS TPOOJDKEHUST 00pa30BaHUS
Y OCBOEHUS U30PAHHON CHEUaIbHOCTH Ha COBPEMEHHOM YPOBHE;
e pa3BHUTHE JOTUYECKOTO MBINIJICHUS, AITOPUTMUYECKON KYIbTYPhI, MPOCTPAHCTBEHHOTO BOOOPAKEHHSI,
pa3BUTHE MATEMATUYECKOT'O MBIIIJICHUS U UHTYUIIMU, TBOPUYECKUX CIIOCOOHOCTEN HA ypOBHE, HEOOXOIUMOM
JUTS1 TPOJIOJKEHUST 00pa30BaHUs U 111 CAMOCTOATENIbHOU JIESITEIbHOCTH B 00JIACTH MAaTEMATUKH U €€
NPWIOKEHUH B Oyayie mpodeccrnonanbHOl AesITENbHOCTH;
e BOCIHUTAHHE CPEIACTBAMU MATEMATUKH KYJIBTYPhI JIMYHOCTH: 3HAKOMCTBO C UCTOPUEN PAa3BUTHUS MATEMATHKH,
ABOJIOLIMEN MaTEeMaTUYECKUX UAECH, TOHUMAaHUE 3HAYUMOCTH MaTeMaTUKH JIJisi OOIIECTBEHHOIO Mporpecca.



Ponb npeameTra MaTeMaTUKU B TIOCTHXKEHUH 1IeJiel cpeaHero oliero oopa3oBanusi. B cOOTBETCTBUM ¢ MPUHATON
Konuenuueit pazsutust MatemaTrueckoro odpa3zoBanus B Poccuiickoit denepanuu, MareMaTuyeckoe o0pa3oBaHKe peulaeT, B
YaCTHOCTH, CIIEAYIOLIME KIOUEBbIE 3aJaYu:

® IPEIOCTABIATH KaXA0MY 00ydaromemMycst BO3MOXKHOCTb JOCTUKEHHUS YPOBHSI MaTeMaTUUYECKU X 3HaHUM, HEOOXOAUMOTO JIJIst
nanbHeHIel yCremHon KU3HU B 0011IECTBE;

e «obecneynBaTh HEOOXOIMMOE CTPAHE YUCJIIO BBIITYCKHUKOB, MaTeMaTHUeCKasi OJIr0TOBKA KOTOPBIX JOCTATOYHA JIJISt
IpOJOoJIKEHUST 00pa30BaHUs B PA3JIMUHBIX HAMPABICHUSAX U JIJISl IPAKTUYECKOM eI TEIbHOCTH, BKIIIOYasl MpernogaBaHue
MaTeMaTUKU, MaTeMaTUYECKHUEe UccieoBaHus, padoTy B cpepe MHOOPMAITMOHHBIX TEXHOJIOTHHI U JIp.»;

® «B OCHOBHOM OOIIIEM U CpeIHEM O0IIeM 00pa30BaHMM HEOOXOIUMO MPEyCMOTPETh MOATOTOBKY 00yUYaOIIUXCs B
COOTBETCTBHHM C UX 3aMPOCAMU K YPOBHIO MOATOTOBKU B cpepe MaTeMaTHUIeCKOro 00pa3oBaHUs».

N3yuenue npenmetHoit obiactu «MateMaTruka 1 MHPOPMAaTUKa» JOKHO 00ECTIeUUTh:

e c(hOPMUPOBAHHOCTD MIPEICTABICHUN O COLUANIBHBIX, KYJIBTYPHBIX U UCTOPUUECKUX (PAKTOpaX CTAHOBJICHUS MAaTEMaTUKHU U
UH()OPMATUKHY;

¢ c(hOpPMUPOBAHHOCTHh OCHOB JIOTHYECKOT0, AITOPUTMUYECKOIO U MATEMATUYECKOTO MBIIIICHUS;

e Cc(hOPMUPOBAHHOCTh YMEHHUI PUMEHSATH MOTYUEHHbIE 3HAHUS NPU PELICHUH pa3INYHbIX 33]1a4;

e c(hOpPMUPOBAHHOCTH MPEICTABICHUM O MaTEMAaTUKE KaK 4acTH OOIIEUeI0BEYECKON KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH,
IIO3BOJISAIOIIEM ONUCHIBATH U U3Yy4aTh PEAJIBHBIC IIPOLIECCHI U SBJICHMUS.

PaGouas nmporpamMmmMa KOHKPETU3UPYET COJIepKaHNE MPEIMETHBIX TeM 00pa30BaTEILHOTO CTaHAAPTA U JACT pacIpeiesieHue
y4eOHBIX YaCOB 10 pa3/ieiaM Kypca U BKIIFOYAET: MOSCHUTEIBHYIO 3aMHCKY, INIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS yueOHOTO
MpeaMeTa, cofepKaHnue yueOHOro mpeaMera, TeMaTHIeCcKoe MIIaHUPOBaHNE YIYeOHOT0 MaTepraia ¢ yKa3aHHeM KOJIMYeCTBa 4acos,
OTBOJIMMBIX Ha OCBOCHHE KaXKJ0il TEMBI.



MecTto npeamera B y4eOHOM ILIaHe

Monyns/knacc 10 kimacc 11 kmacc 10 kmacc 11 kmacc
0a30BbIN 0a30BbIN yrayOJaeHHbIN | yriayOJeHHbII
Anre0Opa v Ha4y. MaT. aHAJIU3a 68 68 136 136
["'eomeTtpus 68 68 68 68
NTOI'O 136 136 204 204

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA

I/ISY‘IGHI/IG MaTE€MaTHUKHU B OCHOBHOM ILIKOJIE HaIIpaBJICHO HAa JOCTHKCHUC CIICAYIOIIHUX PC3YyJIbTATOB.

JIMYHOCTHEIEC PE3YJILTATHI:

npeacTaBiIeHrEe 0 TPo(ecCHOHaTBLHON AEATEPHOCTH YUSHBIX - MATEMaTUKOB, O Pa3BUTUU MaTeMaTUKu oT HoBoro BpeMeHH
JI0 HAIlIUX JTHEM;

yMeHHE ICHO (OpMYIUPOBATh U apr'yMEHTHPOBAHO M3JIaraTh CBOU MBICIIH; KOPPEKTHOCTh B OOIIICHUH;

KPUTUYHOCTb MBIIIJICHUS, YMEHHE PACIIO3HABAThH JIOTHYECKU HEKOPPEKTHBIC BBICKAa3bIBAHMS, OTJINYATh TUIIOTE3Y OT (haKTa;
KPEaTUBHOCTH MBIIIJICHUS, MTHUIIUATUBA, HAXOAYUBOCTh, aKTUBHOCTH IIPH PELICHUHU

MaTeMaTHYEeCKHUX 3a7a4;

CITOCOOHOCTD K ACTETHYCCKOMY BOCIIPUATHIO MAaTEMaTHISCKUX 00OBEKTOB, 3a/1a4, PEIICHUMN, PaCCyKICHHM.
MeTanpeIMETHBIE PE3YIAbTATHI:

JOCTAaTOYHO PA3BUTHIC MPEICTABICHUSA 00 HACIX M METO/IaX MaTEMAaTHKH KaK YHHBEPCAJILHOM SI3bIKE HAYKH M TCXHUKH,
CpEJICTBE MOJCIUPOBAHUS SIBIICHUU U TTPOLIECCOB;

YMEHHUE BUAECTh NPUI0KECHUS MOJTYYEHHBIX MATEMATUYECKNX 3HAHUM U JIPYTUX JUCHUTIINHAX,B OKPYKAIOIIEM MUPE;
YMEHHE HCTIOJIb30BaTh Pa3IMUHbIE NCTOYHUKH MH(OPMAIIUH JIJIS PEIICHUS YIeOHBIX ITPoOIIeM;




yMEHHE NPUHUMATh PEUICHUE B YCIOBUSAX HEMOJIHON 1 U30BITOUHON MH(pOPMAIINY;

yYMEHHE NMPUMEHATh MHIYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI PACCYXAEHUN;

YMEHUE BUAETh PA3JIUYHBIE CTPATETUH PELIECHHUS 3a]1a4, IUIAHUPOBATh U OCYIIECTBIIATH AEATEIbHOCTD, HAIPABICHHYIO HA UX
pelIcHue.

MertanpeaMeTHBIMH pe3yJIbTaTaMu OCBOEHUSI Kypca sIBIsieTcs (pOpMUpPOBaHUE YHUBEPCAIBHBIX yueOHbIX aeiicTBuil (Y'Y ]I).
Perviastusabie YV JI:

CaMOCTOSATEIILHO OOHAPYKUBATh U (POPMYITUPOBATH YUSOHYIO IPOOIIEMY, OTIPEEATh 1enb Y J1;

BBIJIBUTATh BEPCHUH PEIICHMS MPOOJIEMbI, 0CO3HABAaTh (M HHTEPIPETHPOBATH B CIydae HEOOXOIMMOCTH) KOHCYHBIN PEe3yJIbTaT,
BBIOMPATH CPEJICTBA JIOCTHXKCHHMS TSN U3 MPEJTIOKEHHBIX, & TAK)KE UCKATh UX CAMOCTOSTEIIBHO;

COCTaBIIATH (MHAWBUYAILHO WM B TPYIINE) IUIAH PEIICHUS MPOOJIEMBI (BBITTOJIHCHUS TIPOSKTA);

paboTas 10 TUTaHy, CBEPSITh CBOM JICUCTBHSI C IIEJIBIO M ITPU HEOOXOIUMOCTH UCIIPABIIATH OITUOKH CAMOCTOSTEIBHO (B TOM
YHCclie U KOPPEKTUPOBATH IJIaH);

B JMAJIOTE C YUUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEILHO BHIOPAHHBIE KPUTEPHUH OILIEHKH.

ITo3naBarenbHble YV /I:

IPOBOAUTH HAOJIO/IEHNE U AKCIIEPUMEHT IO/ PYKOBOJICTBOM YUHTEIIS;

OCYIIECTBIISITh PACIIMPEHHBINA MOUCK UH(POPMAIIMU C UCTIOJIB30BAaHUEM pecypcoB Oubnunorek u MurepHera;

co3aBaTh M MPeoOpa30BbIBATH MOJIETTU M CXEMBI /IS PEIICHUS 3a]1a4;

OCYIIECTBIIATH BbIOOp Hanbosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 3a1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH;
aHAM3UPOBATh, CPABHUBATH, KIIACCH(PUITUPOBATH U 00001IaTh (PAKTHI U SIBJICHHUS;

JIaBaTh OMPEJCICHHS TTOHIATHIIM.

KommyHnukartusubsie YVY /I:

CaMOCTOSITEIIbHO OPTAaHU30BBIBATH Y4EOHOE B3aUMOICHCTBHE B TpyMIe (OMPEaesaTh 00IINe 1eu, T0TOBAPUBATHCS JIPYT C
JIPYyroM H T.J1.);

B TUCKYCCUHU YMETh BBIJIBUHYTh APTYMEHTHI M KOHTPAPTYMEHTHI,

YYHUTHCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C TOCTOMHCTBOM MPU3HABATH OMTMOOYHOCTH CBOETO MHEHUS U
KOPPEKTHUPOBATH €T0;




® [IOHMUMAas MTO3UIIMIO JPYTOTO, pa3inyaTh B €T0 peUr: MHEHHE (TOUKY 3pEHHUs ), T0OKa3aTEeIbCTBO (apryMEHTHI), (aKTh

(TUMOTE3BI, AKCUOMBI, TEOPUH );

® VYMCTb B3TJIHYTDh Ha CUTyalluIO C UHOM MO3HUIWMKU U 10TIr0BapUBATLCA C JIIOAbMH WHBIX HO3HHHI>1.

IIpeaMeTHBIE pe3yabTaThI:

[IpenmeTHbIe pe3ysbTaThl OCBOEHUSI OCHOBHON 00pa30BaTENIbHOM MPOrpaMMBl cpeiHero odmero o0pa3oBaHus A1 y4eOHbIX

MPEAMETOB, B TOM 4Hciie «MaremaTikay, Ha yriiyOJIeHHOM YPOBHE OPUEHTHPOBAHBI MPEUMYIIIECTBEHHO Ha MOJTOTOBKY K MOCIEAYIOMIEMY
npodeccuoHaIbHOMY 00pa30BaHMIO, Pa3BUTHE UHIMBUIyAIbHBIX CIIOCOOHOCTEH, 00yJaromuxcs myTeM 0osee rryooKoro, 4em 3To
npeycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOEHHEM OCHOB HayK, CUCTEMATHYECKUX 3HAHUM U CTTIOCOOOB IEUCTBUIA, MPUCYIIUX TAHHOMY
y4eOHOMY IIpPEIMETY.

TpeGoBaHus K MpeIMETHBIM pe3yibTaTaM OCBOEHUS 0a30BOro Kypca MaTeMaTHKHU JOJKHBI OTPaXaTh:

c(hOpMUPOBAaHHOCTD MPEACTABICHUN O MATEMATHKE KaK YaCTH MUPOBOM KYJIbTYpbl U O MECTE MAaTEMAaTUKH B COBPEMEHHOU
IUBUJIN3AIIMH, O CIIOCO0AX OMUCAHUS HA MATEMAaTUYECKOM SI3bIKE SBJICHUN PeaIbHOTO MUPA;

c(hOpMUPOBAaHHOCTD MPEACTABICHUN O MATEMATUYECKUX MOHATHUIX KaK O BAKHEHIINX MAaTEMaTHUYECKUX MOJIETISAX, TTO3BOJISIOIINX
ONMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCHI U ABJICHUS; TIOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOT0 TIOCTPOEHUS MAaTEMAaTUYECKHUX
TEOPUH;

BJIaJIEHUE METOJaMU JOKA3aTeIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE UX IPUMEHSTh, IPOBOAUTH 10KA3aTEIbHBIE PACCYKICHUS B XOE
peuieHus 3a1ay;

BJIaJICHUE CTAH/IaPTHBIMU IPUEMaMU PEIICHUSI pallMOHAIbHBIX U UPPALMOHAIbHBIX, T0KA3aTEIbHBIX, CTETICHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHME FOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM, B TOM YHCIIE JJIS
MOWCKA ITyTH PELICHUS U WITIOCTPALMU PEIICHNS] YPABHEHUN U HEPABEHCTB;

c(hOpMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX TOHATUSX, UACSIX U METOJIaX MaTEMaTUYECKOTO aHAIIN3a;



BJIaJICHHE OCHOBHBIMU MOHATHUSAMU O IUIOCKUX U MMPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTypax, X OCHOBHBIXCBOWCTBAX;
c(OpMHUPOBAaHHOCTh YMEHUS PACIIO3HABATh HA YEPTEkKAX, MOAECISAX U B PEaJIbHOM MHUPE T€OMETpUUECKHUE (PUTYyphl; TPUMEHEHHE
M3YYEHHBIX CBOMCTB r€OMETPUUYECKUX PUTYDP U (POPMYJ AJIsl PEIICHUs FTEOMETPUUECKUX 3a/1a4 U 3aau ¢ IPAKTUYECKUM COJEPKAHUEM;
c(OpMUPOBAHHOCTD MPEACTABICHUN O MPOLIECCAX U SBJICHUAX, UMEIOLIUX BEPOSTHOCTHBIN XapaKTep, OCTaTUCTUYECKUX
3aKOHOMEPHOCTSX B PEaIbHOM MHUpE, 00 OCHOBHBIX MOHSATHUAX 3JIEMEHTAPHON TEOPUHU BEPOATHOCTEHN; YMEHUN HAaXOUTh U OLIEHUBAThH
BEPOSITHOCTU HACTYIIJIEHUS! COOBITUI B MPOCTEUIINX MPAKTUYECKUX CUTYALUsX U OCHOBHBIE XapAaKTEPUCTUKHU CIyYailHbIX BEIHYNH;
BJIaJICHNE HAaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX ITPOTrpaMM IIPU PELICHUH 3a]a4.

Tp€6OBaHI/I$I K IPECAMCTHBIM pPE3yJIbTaTaM OCBOCHUA er’IY6J'ICHHOFO KypCa MaT€MaTHKU OOJI’KHBI BKITIOYATb Tp€6OBaHI/I$I K pe3yjibTaTaM
OCBOEHHS 0a30BOT0 KypcCa U JOIMOJHUTCIIBHO OTPAXKaTh:

c(hopMUPOBAaHHOCTH MIPEACTABICHUN O COIMATIBHBIX, KyJIbTYPHBIX U UCTOPUUYECKHUX (PaKTOpax CTAHOBJICHHS MAaTEMATUKHU U
MH(OPMATUKH;

c(hopMUPOBAaHHOCTH OCHOB JIOTHYECKOTO, aITOPUTMUYECKOTO U MATEMAaTHIECKOTO MBITIICHHS;

c(hOpMUPOBAaHHOCTh YMEHU MPUMEHSTH TOJyYCHHBIC 3HAHUS MPU PEIICHUU PA3IUYHBIX 33]1ay;

c(hOopMUPOBAaHHOCTH MIPEACTABICHUN O MAaTEMATHKE KaK YaCTHU OOIIeUeIOBEYECKON KYJIbTYPhl, YHUBEPCATLHOM SI3BIKE HAYKH,
MO3BOJISIFOILIEM OMUCHIBATH U U3y4aTh PEaIbHbIE MTPOIECCHI U SBJICHUS;

MOHMMAaHUE COLMAIBHOTO, SKOHOMUYECKOTO, TTOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUIUYECKOTO, IPUPOTHOTO, SIPrOHOMUYECKOTO,
MEUITMHCKOTO U (PU3UOJIOTMYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTHI; MPUHATHE 3THUYECKUX aCTICKTOB MH(POPMAIIMOHHBIX
TEeXHOJIOTHH;

c(hopMUPOBAaHHOCTH MIPEACTABICHUN O HEOOXOIUMOCTH JJOKA3aTEeIbCTB MPU OOOCHOBAHUM MATEMAaTHUYCCKUX YTBEPKIACHUN U POIH
AKCMOMATHUKHU B IIPOBEJICHUM JCAYKTUBHBIX PACCYKICHUM;

c(hopMUPOBAaHHOCTH MTOHATUWHOIO aImapara 1o OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH; 3HaHUH OCHOBHBIX TeopeM, popMyIt u
YMEHUS UX IPUMEHSATh; YMEHUS JOKA3bIBaTh TEOPEMbI M HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI peIIeHUs 3a/1aY,

c(hopMUPOBAaHHOCTH YMEHUN MOJICITMPOBATH PeaIbHBIE CUTYyAIlUH, UCCIEA0BaTh TOCTPOSHHBIE MOJICITH, HHTEPIIPETUPOBATh
MOJYyYEHHBIN pe3yJbTarT;

c(hopMUPOBAaHHOCTH MIPEACTABICHUN 00 OCHOBHBIX IMOHATHSAX MaTEMaTHUYECKOT0 aHAJIN3a U UX CBOMCTBAX, BIaICHHEC YMCHHEM
XapaKTEepPU30BaTh MOBeJAcHUE (DYHKITUH, NCIIOJIb30BAHHUE MOJYICHHBIX 3HAHHU JIJIs ONTMCAHUS M aHAJIW3a PEAIbHBIX 3aBUCUMOCTEN;
BJIaJICHHE YMEHHUSMH COCTABJICHUS BEPOSTHOCTHBIX MOJICIICH 1O YCIOBHIO 33/1aUl U BBIYUCIICHUS BEPOSATHOCTH HACTYILJICHUS COOBITH,
B TOM YHCJIE C MpUMEHEHUEM (POpMYIJI KOMOMHATOPUKH U OCHOBHBIX TEOPEM TCOPHUH BEPOSITHOCTEH; HCCIICIOBAHUS CITyYaitHBIX
BEJIMYMH I10 UX PACIPEAECIEHUIO.



ba3oBblil ypoBeHb
«IIpo0sieMHO-(PYyHKIIMOHAJILHBIE Pe3yabTaThD»

Yray0aeHHbIH YPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTAThI»

|. BoIMyCKHUK HAYYUTCSH

I11. Beinycknuk nonyuum
603MOICHOCHL HAYUUMbCA

Il. BoimyckHUK HayuuTCS

V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTbHCHA

He.]'ll/l O0CBOCHHUA IIPEIMETA

Jns ucrionp3oBaHus B
MOBCEIHEBHOM KU3HU U
obecreyeHnss BO3MOKHOCTHU
YCHENTHOTO TIPOI0JKEHUS
00pa3zoBaHus IO CIICIHATIBHOCTSIM,
HE CBSI3aHHBIM C TIPHUKJIaTHBIM
HCIIOJIB30BaHNEM MAaTEMAaTHKH

Jnsa pazsumus mviuinenus,
UCNONIL308AHUS 8 NOBCEOHEBHOU HCUSHU
u obecneyeHus 803MONCHOCMU
YCREeuwH020 NpoooJIdceHUs 00pa308anus.
no CneyuanbHOCMaM, He C853aHHbIM C
NPUKTIAOHBIM UCNOTIb308AHUEM
mMamemamuxu

s ycriemHoro npoiomKeHust
o0pazoBaHus

10 CHENMATBHOCTSIM, CBSI3aHHBIM C
IPUKJIAJHBIM UCIIOIb30BAHUEM
MaTeMaTHKU

s obecneyenust 603MONCHOCU
VCREeuwHo020 npoooIdceHUs 00pa308anus.
no CReyuarbHOCMIM, CEA3AHHbIM C
ocyuecmenieHuem Hay4Hou u
UCCe008aMeNbCKOU 0eIMeNbHOCHIU 8
obnacmu Mamemamur U CMENCHbIX
HAYK

TpeboBanus K pe3yjbTaTam

Inemenmul meopuu mMHodcecme u Mamemamuyeckoil 102UKu

— OmnepupoBath Ha 6a30BOM

ypOBHC2 INOHATHUAMHU. KOHCYHOC

MHOXCCTBO, 5JICMCHT MHOXXCCTBA,

- Onepupogarnb3 NROHAMUAMU.

KOHEYHOE MHOoJIcecmeo, 3j1eMerRn
MHOIHCecmed, l’lOdMHOchecn’ZSO,

— CB060HO O1epupoBaTh

INOHATHUAMHK. KOHCYHOC MHOXXCCTBO,
JJICMCHT MHOXKCCTBA,

Locmuoicenue pezynomamog pazoena ll,

2 34ecb U fganee: pacno3HaBaTb KOHKPETHbIE Npumepbl 06LLI,MX NOHATUI Mo XapaKTepHbIM Npn3HakKam, BbINMOJIHATb ,D,eVICTBVIﬂ B COOTBETCTBUM C onpeaeneHnem n I'IpOCTeVILUVIMVI
CcBOMCTBaMU I'IOHFITMﬁ, KOHKPETU3NPOBATb NPpUMeEPaMm O6LLI,ME NOHATUA.

3 34ecb U ganee; 3HaTb onpeaesnieHne NOHATUA, YMEeTb NOACHATb €ro CMbICA, YMETb UCMO/Ib30BaTb NOHATME U €ro CBOWCTBA npu nposegeHmn paCCV)KAEHMVI, peweHnn 3aga4y.
4 34ecb U ganee: 3HaTb onpegeneHne NoOHATUA, 3HATb N YMETb 060CcHOBbIBaTb CBOMCTBA (I'IpM3HaKVI, €C/I OHU ECTb) MOHATUA, XaPaKTepn3oBaTb CBA3U C APYTMMU NOHATUAMMU,
npeactasaAaa o AHO NOHATUE KaK YacCTb LE/IOCTHOIro KomnaeKkca, MCNo/1b30BaTb MOHATUE U €ro CBOWCTBA npu nposegeHnn paCCV)KAEHMﬁ, AO0Ka3aTeNbCTB, peweHnn 3aaa4.




MIOIMHO>KECTBO, [IEpPECEUECHUE U
00beIMHEHNE MHOYKECTB,
YHCJIOBbIE MHOKECTBA Ha
KOOPAMHATHOU MPSIMOM, OTPE30K,
UHTEpBA;

— OInepupoBaTh Ha 6a30BOM YpOBHE
MOHSATUSIMH: YTBEPXKICHUE,
OTpULIAHUE YTBEPKIACHMUSI,
WCTUHHBIC U JIOKHBIC
YTBEPKICHHS, IPUIHMHA,
CJIEJICTBHE, YaCTHBIN CIIy4aid
o01Iero yrBep>KIaeHus,
KOHTpPIIPUMED;

— HaXOJIUTh NIEpecedeHre 1
o0beIMHEHNE IBYX MHOXECTB,
Mpe/ICTaBICHHBIX IpapuyecKku Ha
YUCIIOBOM MPAMOW;

— CTPOUTH HA YUCIOBOM MPAMOM
MOJAMHOKECTBO YHCIIOBOTO
MHO>KECTBa, 33JJaHHOE
MIPOCTEUIINMHU YCTIOBUSMU;

— pacno3HaBaTh JIOKHbBIE
yTBEPKACHUS, OIIUOKU B
pacCcyXACHHUAX, B TOM YHCIIE C
HCII0JIb30BAHNEM
KOHTPIPUMEPOB.

B noeceonesnoit scuznu u npu
uzyueHuu Opy2ux npeomemos:

nepeceuenue u 06veOuHeHue
MHOJCECMS, YUCTI08ble MHONICECMEA
HA KOOPOUHAMHOU NPAMOU, OMPE3OK,
uHmMepea, NOIYUHmMep8an,
NPOMEINHCYMOK C 8bIKOJIOMOL MOUKOU,
epaghuueckoe npedcmasieHue
MHOXCECM8 HA KOOPOUHAMHOU
NJIOCKOCMU;

— onepuposanv NOHAMUIMU:
ymeepaicoenue, ompuyaHue
VMBEPIHCOeHUsl, UCUHHbBLE U TOHCHbLE
VMEEPHCOeHUS, NPUYUHA, Cle0CEue,
yacmuwlil cryuai oouje2o
VMBepIHCOeHUsl, KOHMpNpumep;

— nposepsamsb NPUHAOLEHCHOCb
IeMEeHMa MHOHCECm8Y;

— Haxoo0umv nepeceyerue u
00vbeOuHenUe MHONCeCms, 8 MoM
yucie npedCmasieHHbix epaguuecku
HA YUCI0BOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU,

— NPoBOOUMb 0OKA3AMeEIbHbLE
paccyscoenus 05t 060CHOBAHUSA
UCTMUHHOCIU YMBEPHCOCHULL.

B noeceonesnoit scuznu u npu

U3yueHuu Opy2ux npeomemos:

— UCNONIL308AMb YUCTIOBbLE MHOICECMBA
Ha KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU Oll5
ONUCAHUSL PEalbHbIX NPOYECCOos U
ABNEHUL,

IIOJIMHOK€ECTBO, IIEPECCUYCHHUE,
00beIMHEHNE U PA3HOCTh
MHO>K€ECTB, YHCJIOBbIE MHOKECTBA Ha
KOOPJWHATHOM IIPSIMOM, OTPE30K,
WHTEpBAaJl, NOJyNHTEPBAII,
MPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpaduyeckoe npeacTaBieHue
MHO’KECTB Ha KOOPJMHATHOU
IIJIOCKOCTH;

— 3a7]aBaTh MHOXECTBA
MIEPEUYHCIICHUEM U
XapaKTePUCTHUECKUM CBONCTBOM;

— OINEepUPOBATh MOHATUAMU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPXKACHHUS, ICTUHHBIE U JIOKHBIE
YTBEPXKACHHUS, IPUUNHA, CICACTBHE,
YACTHBIN ClTydail 00IIero
YTBEPXKACHUS, KOHTPIIPUMED;

— NIPOBEPATH IPUHAICIKHOCTD
JJIEMEHTA MHOKECTBY;

— HaXxOJUTh IIEPECECUCHUE U
00BbEeIMHEHUE MHOXKECTB, B TOM
YuCcIIe PEICTaBIEHHBIX IpaduiecKu
Ha YMCJIOBOM NPAMOH U Ha
KOOpJAMHATHOM IUIOCKOCTH;

— IPOBOJUTH J0Ka3aTeIbHbIC
paccyxJeHus A1 000CHOBaHUS
VCTUHHOCTH YTBEPKICHHM.

B nosceonesnoii scuznu u npu
usyueHuu opyaux npeomemos:

onepuposams NOHAMuUEM onpeoeeHus,
OCHOBHBIMU BUOAMU ONpedeleHUl,
OCHOBHBIMU BUOAMU MEOPEM,

HOHUMAMb CYMb KOCBEHHO20
odokaszamenbcmea,

onepuposams NOHAMUAMU CYEMHO20 U
HeCuemHno20 MHOX*CeCmed;

NPUMEHAMb MeMOo0 MaAmemMamuiecKkoll
UHOYKYUU OJisl NPOBEOEHUS.
paccyxcoenuil U 00Kazamenbcme u
npu peulenuu 3a0ay.

B nosceonesnoti socuznu u npu uzyyernuu
Opyeux npeomemos:

UCNONIL308AMb MEOPEMUKO-
MHOIHCECMBEHHbIU A3bIK U A3bIK
JIO2UKU 0151 ONUCAHUSL PeaNbHbIX
npoyeccos u A8NeHuUl, Npu peueHuu
3a0au Opy2ux yueOHvIX npeomemos




KCIMOJIb30BATh YHCIIOBBIC
MHO>KECTBA Ha KOOPJIMHATHOMN
MPAMOM JJIs1 ONHUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUIA;
MPOBOJUTH JIOTUYECKHE
pacCyXJI€HHS B CUTYalHsIX
MOBCEAHEBHOM KU3HU

npoeooums 0oKazamenbHvle
PACCYHCOCHUS 8 CUMYAYUAX
NOBCEOHEBHOU IHCUSHU, NPU PeLleHUU
3a0au4 uz opy2ux npeomemos

— MCIO0JIB30BaTh YHCIIOBBIE MHOKECTBA
Ha KOOPJAMHATHOM NIPSIMOM U HA
KOOPJMHATHOM IIJIOCKOCTH IS
OIIMCAHUs PEAIbHBIX IIPOLECCOB U
SIBIICHHI,

— IPOBOJUTH JOKAa3aTEIbHbIE
PacCyXJICHHs B CUTYaLUsIX
ITOBCETHEBHOM KU3HHU, ITPU
peueHnn 3a1a4 U3 Jpyrux
IPEAMETOB

Yucna u ¢ bIPANHCEHUA

OmnepupoBath Ha 6a30BOM
YPOBHE TIOHITHSIMH: 110
YUCJI0, IETMMOCTE YHCE,
0OBIKHOBEHHAS P00k,
JecsITUIHAs ApoOb,
paIMoHaIBLHOE YHUCIIO,
MPUOIMKEHHOE 3HAYCHHE
YHUCJIa, YacThb, JI0JI,
OTHOIIICHHE, TIPOIICHT,
[TOBBIIIIEHUE U TOHMKEHHUE HA
3aJIaHHOE YHUCJIO MPOIICHTOB,
MacuTao;

OTIepUpPOBaTh Ha 0A30BOM
YPOBHE MOHSATUSAMU: JIOTapUpM
YKClia, TPUTOHOMETpUYECKast
OKPYKHOCTB, TpajlycHast Mepa
yria, BeTUYHHA yIJia,
3aJaHHOT'0 TOYKOM Ha
TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC,

C60000H0 onepuposamuv
NOHAMUSMU: Yeloe YUCTO,
0enuMoCmb yucesl, 0ObIKHOBECHHAS
0pobb, decamuunas 0poow,
PAYUOHATbHOE HUCTO,
nPUOIUNCEHHOE 3HAYEHUEe YUCA,
yacme, 00Jis1, OMHOULCHLE,
npoyenm, noGvllleHue U NOHUNCEHUE
HA 3a0AHHOE YUCILO NPOYEHMO8,
macwumao,

npUBOOUMb NPUMepPbl YUCel ¢
3A0AHHBIMU CEOUCMBAMU
oeumMocmu;

ONepupoBamb NOHAMUAMU:
Jo2apughm uucna,
MPUSOHOMEMPUUECKAsL
OKPYIHCHOCMb, PAOUAHHAS U
2padycnas mepa yana, eiuyuna

— CB000AHO OTIEpUPOBATH
MOHITHSIMH: HATYPAITBHOE YHCIIO,
MHO’KECTBO HATYpaJIbHBIX YHCEI,
1[EJI0€ YUCII0, MHOXKECTBO IICJIbIX
qyucen, 0OBIKHOBEHHAs JPOOb,
JeCSITHYHAs APO0Ob, CMEIIAaHHOE
YHCIIO, PAIMOHATIBHOE YHCIIO,
MHO’KECTBO PallMOHAIBHBIX YHCE,
UPPAIMOHAIILHOE YHMCIIO, KOPEHB
CTCIIEHHU N, IEHCTBUTEIIHHOE
YHUCJI0, MHOXKECTBO
JICHCTBUTENBLHBIX YHCET,
reoMeTpUYecKas HHTEPIpETaIis
HATYPAJIbHBIX, IETIBIX,
paloHaIbHBIX, ICHCTBUTEIbHBIX
YHUCET,

— TIOHUMATh U OOBSACHATH PA3HUILY
MEX/1y MO3UIIMOHHON U
HEIO3UIIMOHHON CUCTEMaMHU
3aIUCH YHCEIT,

HHocmuoicenue pezynbmamos
pazoena ll;
C800O0OHO ONEPUPOBAMb YUCTIOBLIMU

MHOICECMEBAMU npU peltueHuU 361()6114,'

NOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuiuperus Yucio8blx
MHOICeCms;

81a0emb OCHOBHbIMU NOHAMUAMU
meopuu 0euUMOCmu npu peueHun
CMAaHOApmMHbuIX 3a0ay

umems 6a308vie NPeOCmasLeHUs O
MHOICECmEe KOMNAEKCHbIX YUCE,
C80000HO BbINOIHAMb
ModicoecmeenHvle npeoopazo6aHus.
MPUCOHOMEMPULECKUX,
Jlo2apugmuieckux, CmeneHHvix
8bIPANCEHULL,

e1adems (opmynoi ouHoma
Hvromona;




TaHT€HC U KOTAHT'EHC YTJIOB,
HMMEIOIINX MTPOU3BOIHHYIO
BEJINYUHY;

BBITIOJTHATE apu(PMeTHIecKue
JIEMCTBHUS C IIEIBIMA U
panMoHATBHBIMH YHUCIIAMU;
BBIIIOJIHSATH HECJIOKHBIC
peoOpa3oBaHMs YUCIOBBIX
BBIPAKECHUH, COACPKAIINX
CTETeHU YHCell, TU00 KOPHU U3
qucen, 1100 Jorapudmpl
JHCeTT,

CpaBHUBATh PallUOHATBHBIC
YHUCIIa MEXTy cO00ii;
OIICHUBATh U CPAaBHUBATH C
palMOHANIBHBIMU YHCIIAMHU
3HAYCHMS IICJIBIX CTEIICHCH
4yucesl, KOpHEeW HaTypajabHOU
CTENIEHHU U3 Yucel, Jorapudmon
YHUCcell B IPOCTHIX CIIyYasix;
n300pakaTh TOUKAMH Ha
YUCIIOBOM MPSIMOU LIENbIE U
palMoOHAIbHBIE YHUCIIA;
n300pakaTh TOUKAMH Ha
YHCIIOBOU MPSMOU LIETbIE
CTEIIEHU YHUCEN, KOPHU
HaTypaJbHOU CTENEHU U3
qucel, JIoTapu(Mbl YUCEI B
MPOCTHIX CIIydasx;
BBIIIOJIHATH HECIOKHBIC
peoOpa3oBaHMs LIETBIX U

yena, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPULECKOT
OKPYIHCHOCMU, CUHYC, KOCUH)C,
MAH2EHC U KOMAH2EHC Y2Jl08,
UMEIoWUX NPOU3BOTLHYIO EIUYUHY),
yucna e u T

8bINOIHAMb apudmemuiecKue
oeticmeusl, couemasl ycCmmwie u
nUCbMeHHble NPUeMbl, NPUMEHSIS
npu HeoO6X00UMOCmu
8bIYUCTUMENbHBIE YCMPOUICMEa,
HAX00UMb 3HAYEHUSI KOPHS
HamypaibHOU CmeneHu, Cmenetu ¢
PAYUOHATIbHBIM NOKA3ameeM,
Jo2apughma, ucnonwb3ys npu
HeobX00UMOCMU 8bIYUCTUMENbHbIE
ycmpotuicmea;

NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NpU NPAKIMUYECKUX
pacuemax;

npo8OOUMb NO U3BECHHBIM
Gopmynam u npasunam
npeobpazoearus OYKeeHHbIX
8bIPAdCEHUL, BKTIOYATOUJUX
cmenenu, KOpHuU, 102apughmul u
mpueconomempuyecKue HyHKYuu;
HAaxooumsv 3HA4eHUsl YUCTOBbIX U
OYKBEHHBIX BbIPAICEHUL,

MIEPEBOIUTH YUCIIa U3 OJHOU
CUCTEMBI 3aMUCH (CUCTEMBI
CUMCIICHUS) B IpYT'YIO;
JI0OKa3bIBaTh M UCIOJIb30BATh
MPU3HAKYU JCITUMOCTH CYyMMBI U
MIPOU3BEICHUS MIPU BHITIOJIHEHUH
BBIYUCIICHUI U PEIICHUH 3a]1a4;
BBITIOJTHSITH OKPYTJIEHUE
paloHaIbHBIX U
HUPPAMOHATIBHBIX YUCEI C
3aJJaHHOM TOYHOCTBIO;
CpaBHUBAThH JICHCTBUTEIIHHBIC
YHUCIIa pa3HBIMH CTIOCO0aMU;
yIOPSA0YMBATh YKCIa,
3alyiCcaHHbIC B BUJIE
OOBIKHOBEHHOM U IECATUYHON
IpoOu, YKCIIa, 3alMCaHHbIC C
HCII0JIb30BAHUEM
apu(QMeTUYECKOTO KBaPATHOTO
KOPHsI, KOPHEH CTeTeHn O0JIbIIe 2;
HaxoauTh HOJI 1 HOK pa3ubiMu
croco0amu U UCIOJIb30BATh UX
IIpU PEIICHUU 3a]1a4;

BBITIOJTHATH BBIYUCIICHUS U
npeoOpa3oBaHUsl BEIPAKEHUIA,
COJIepIKaIUX NEHCTBUTENbHBIC
4yucia, B TOM YUCJE KOPHU
HaTypaJbHbIX CTEIIECHEN;
BBITIONTHATH CTaHIapPTHHIE
TOKJIECTBEHHBIC TTPEOOpa30BaHUS
TPUTOHOMETPUUECKUX,

NPUMEHAMb NPU peueHuu 3a0ay
meopemy 0 TUHelHOM
npeocmasnenuu HO/;

NPUMEHAMb NPU peueHuu 3a0a4
Kumaiickyro meopemy 06
ocmamkax,

NPUMEHAMb NPU peueHuu 3a0ay
Manyro meopemy @epma,

YMemb 8bINOJIHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU cUCmeMe CUUCTIeHUsL;
NPUMEHAMb NPU peueHuu 3a0a
MeopemuKo-4uciossle QyHKYuu:
YuCno u cymma oenumerneti,
¢ynxyuro dinepa;

NpUMEHAMb NPU peueHuu 3a0ay
yenuvle Opoou,

NPUMEHAMb NPU peuleHUU
3A0AYMHO20UIEHbL C
oelicmeumenbHbIMU U YeavlMu

K03 puyuenmamu;

61a0emb NOHAMUAMU NPUBOOUMbBLUL U
HenpusoouUMblli MHO20YleH U
NPUMEHAMb UX NPU PelueHUulU 3a0ay,
NpUMEeHAMb NPU peueHuu 3a0ay
OcHnognyro meopemy anzedpul,
NpUMEHAMb NPU peuleHuu 3a0ay
npocmetiuiue GYHKYUU KOMNIEKCHOLL
nepemMeHHOU KaK ceomempuyecKue
npeoopazosanus




JPOOHO-PAMOHATBHBIX
OYKBCHHBIX BBIPOKCHUH,;

— BBIPAXAaTh B IPOCTEHIINX
Cllydasix U3 paBeHCTBA OJHY
[IEPEMEHHYIO0 Yepe3 APYrue;

—  BBIYUCIISTH B MMPOCTHIX CIIyYasx
3HAYECHUS YUCIOBBIX U
OYKBCHHBIX BBIPOKCHUH,
OCYIIECTBJISII HEOOXOIUMBIE
MIOJICTAHOBKH U
npeoOpazoBaHus;

—  U300pakaTh CXeMaTHYECKU
yToJ1, BETHYMHA KOTOPOTO
BBIpa)K€HA B Ipajycax;

— OILIGHUBATh 3HAKH CHUHYCA,
KOCHHYCa, TAHT€HCa,

KOTaHI'€HCAa KOHKPETHBIX YIJIOB.

B noeceonesnoit scuznu u npu
uzyueHuu Opy2ux y4eoHvix
npeomemoes:

—  BBINOJHSTH BHIYUCICHUS TIPU
pELIeHNH 33724 MPAKTUIECKOTO
Xapakrepa;

—  BBINOJHSTH PAKTUYECKHE
pacyeTsl ¢ UCMOIb30BAHUEM
MpU HEOOXOIUMOCTH
CIPaBOYHBIX MAaTEPHATIOB U
BBIYHCIUTENBHBIX YCTPOUCTB;

— COOTHOCHUTH peayibHbIe
BEITUYHHBI, XapaKTEPUCTUKU

ocyujecmenss neobxooumvle
NOOCMAHOBKU U NPeodpa3068anUsl,
u300pasxcamov cxemamuyecKu y2ol,
BEUYUHA KOMOPO2O 8bIPANCEHA 8
epadycax unu paouanax,
UCNONb308aMb NPU PeUleHUU 3a0ay
mabauumsie 3Ha4eHUs
MPULOHOMEMPULECKUX DYHKYULL
Venoe;

8bINOIHAMb NEPEBOO BENUYUHBL Yeld
U3 paoOuUanHHoU Mepvl 8 2pAOYCHYIO U
0OpamHo.

B noeceonesnoit ycuznu u npu
U3yueHuu Opy2ux y4eonvlx
npeomemos:

BbINOAHAMb 0CUCNEUS C YUCTOBbIMU
OAHHBLIMU NPU PeuleHUU 3a0ay
NpaKmu4ecKkoeo xapaxkmepa u 3a0a4
U3 paziuyHuIX 0baacmetl 3HAHUI,
UCNONIL3YA NPU HE0OXO0OUMOCMU
CNpasoyHvle Mamepuaivl u
BHIUUCTUMENIbHBLE YCMPOUCMEA,
OYeHUBamv, CPAGHUBAMb U
UCNONIBb3068AMb NPU PeUleHUU
NPAKMuUYecKux 3a0ad Yucioguvle
3HAYeHUsl PeaibHblX 8eIUYUH,
KOHKpemHble YUC08ble

norapu(MHYECKUX, CTEIICHHBIX,
HMpPalMOHAIbHBIX BBIPAKEHUM.

B nosceounesnoti socusnu u npu

U3y4eHuu opy2ux npeomemos.
BBITIOJTHATH ¥ OOBSCHATH
CpaBHEHHE Pe3yJIbTAaTOB
BBIYHCIICHUH TTPU PEIICHUH

MMPAKTUYCCKUX 3aJa4, B TOM YUCJIIC

NpUOIMKEHHBIX BBIUMCICHUH,
UCIIOJIB3YSI pa3HbIe CIIOCOObI
CpPaBHEHHUW;

3aIlMCbIBaTh, CPABHUBATD,
OKpYIJIATh YUCIIOBbIE JaHHbIE
peabHBIX BEJIMUYHUH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM
U3MEpPEHUS;

COCTaBJIATh U OLICHUBATh Pa3HbIMU
CII0CO0aMHM YHCJIOBBIE BBIPpAXKCHHA

IIpU pCHICHUHN ITPAKTUYCCKUX

3a/1a4 ¥ 33724 U3 JPYTrux y4eOHbIX

mpeaMETOB




00BEKTOB OKPYXKAIOIIETO MHpa
C UX KOHKPETHBIMHU YHCJIOBBIMHU
3HAYCHUSIMU;

MCTIOJIb30BATh METO/IBI
OKPYTJICHUS, TPUOIKEHHS U
NPUKUJIKA TIPU PEIICHUN
MPAaKTUYECKUX 3319
MMOBCEAHEBHOM KU3HU

Xapakxmepucmuxu 06veKmos
OKpYHCaIoOue2o mupa

Ypaeneuu;l U Hepaeencmea

Pemrate nuHeliHbIE ypaBHEHUS
Y HEPaBEHCTBA, KBAJPAaTHbHIC
YpaBHEHUS,
periaTh JorapupMUIECKre
ypaBHEHHUS BHUIA
loga(bx+c)=dmu
MPOCTEHIINEe HEPABEHCTBA BUIA
log ax <d,;
pelaTh nokazarejabHble
ypaBHeHHs, Buja a > * ¢= d
(rae d MOXHO MPECTaBUTh B
BHUJIE€ CTEIICHU C OCHOBAHHEM &)
U TpOCTeillline HepaBeHCTBA
Buga a*<d (rme d MOXHO
MIPEJICTAaBUTh B BUJIE CTEIICHH C
OCHOBAHHEM 4);.
MIPUBOJUTH HECKOJIBKO
MIPUMEPOB KOPHEH
MIPOCTEHILIETO
TPUTOHOMETPUYECKOTO
ypaBHEHUS BHUJA: Sin X = &, COS

Pewams payuonanvhuvie,
noKazamenbHule U
Jloeapupmuieckue ypagHeHus u
HepaseHcmaa, npocmeniuiue
UppayuoHaibHole U
mpucoHOMempuiecKkue ypaeHeHus,
HepaseHCcmaa U ux Cucmembl;
UCNONb308aMb MEMOObl PeuleHUsl
VpasHeHull: npugederue K udy
«npou3eedeHue PAGHO HYII0Y UIU
«4acmuoe pasHo MYy, 3AMeHA
NnepemMeHHbIX,

UCNONb308aMb MEMOO UHMEPBEALOE
07151 peulenus HepaseHCma,
UCNOIb306aMb cpapuyecKuli Memoo
0J151 NPUOTIUICEHHO20 PeUleHUs.
VPAaBHeHUll U HEPABEHCME,
uzobpaxcamo Ha
MPUSOHOMEMPULECKOTl
OKPYIHCHOCIU MHONCECTEO
peuteHull npoCmeuuux

CB0OOIHO OTIEpUPOBATH
MOHSATHUSMH: YpaBHEHHUE,
HEPaBEHCTBO, PABHOCHJIbHBIE
ypaBHEHUS U HEPABEHCTBA,
ypaBHEHUE, SBIISIONICECS
CJICICTBHEM JPYTOTO YpaBHEHUS,
ypaBHEHUSI, PAaBHOCUJIbHBIC Ha
MHOECTBE, PABHOCHJIbHBIC
npeoOpa3oBaHus YpaBHEHU;
penaTh pa3Hbie BUIBI YPaBHCHHM
Y HEPaBEHCTB U UX CUCTEM, B TOM
YHUCJIe HEKOTOPbIE YpaBHEHUA 3-i
U 4-# cTernene, qpooHo-
parMoHaIbHBIC U
HPpALMOHAJILHBIC;

OBJIaJETh OCHOBHBIMU THIIAMH
MMoKa3aTeNIbHBIX,
JorapuMHUYECKUX,
MPPALMOHATIBHBIX, CTEIIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJAMU UX

Jlocmuoicenue pesynomamos pazoena ll;

Cc80000HO onpedensims Mmun u
8bLOUPAMb MEMOO peulenust
NOKA3aMelbHbIX U
Jlo2apugmuueckux ypasHeHuu u
Hepagencma, UppayuoHaIbHbIX
VpasHeHull U HepageHcms,
MPULOHOMEMPUUECKUX YDAGHEHUT U
HepageHcms, ux cucmem,
Cc80000HO peuams Cucmembl
JIUHEUHBIX YPAGHEHULL,

peuiams 0OCHO8Hble MUnbl
VPasHeHUll U HepaBeHCms ¢
napamempamu,

NpUMEHAMb NPU peuieHuu 3a0ay
Hepagencmea Kowu —
bynaxoeckozo, bepnynnu,
uMemyb npedcmasieHue o
HepageHcmeax mexcoy cpeoOHumMU
cmenenHvIMU




X=a,tgx=a,ctgx=a,rme a—
TaOJIMYHOE 3HAYCHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKOHN

byHKINH.

B noeceonesnoit scuznu u npu
uUzyueHuu Opy2ux npeomemaos:

— COCTaBJIATh U pelaTh
YPAaBHEHUS U CHCTEMBI
YPAaBHEHUH MPU PEIICHUH
HECJIOKHBIX MPAKTUYECKUX
3a1a4

MPUSOHOMEMPUYECKUX YPABHEHUUL U
HepaseHcms,

8bINOAHAMB 0OMOOP KOPHell
VPAGHEeHU Ul peuleHull
HepaseHCcms 8 COOMEemcmeaul ¢
OONONHUMENbHBIMU YCTIOBUAMU U
02PAHUYEHUAMU.

B noeceonesnoit ycuznu u npu

U3yueHuu Opy2ux y4eonuvlx
npeomemos:

COCMasnAms U peuams ypasHeHus,
cucmemvl ypagHeHUll u
Hepasencmea npu peulenuy 3a0ay
Opy2ux yueOHbIX npeomemos;
UCNOIb306aMb YPABHEHUS U
Hepasencmaa 0Jisl NOCMPOeHUs. U
uccne0o8anusi NPOCMetuux
MamemamuyecKux mooenetl
PeanbHbIX CUmMyayuti unu
NPUKIAOHBIX 3A0aY;

yMemsb UHMepPnpemupo8ams
NOJIYYeHHbIL NPU peuleHun
VpasHeHus, HepaseHCcmea Uil
cucmemvl pe3yibmam, OyeHUu8amo
€20 npasoonooodue 8 KOHmMeKcme
3A0AHHOU PeanbHOU CUmMyayuy Uil
NPUKIAOHOU 3a0ayu

pelIeHui U TPUMEHSTh UX MPHU
pelIeHNH 3a/1a4;

MIPUMEHSATH TeopeMy be3y k
PELIEHUIO YPaBHEHUN;
IIPUMEHATH TeopeMy Buera s
pelIeHNsI HEKOTOPBIX YpaBHEHUM
CTEIECHU BBIIIE BTOPOH;
MOHUMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U
HEPAaBHOCUIIbHBIX
npeoOpa3oBaHUSIX YpaBHEHUHN U
YMETb UX JI0Ka3bIBATh;

BJIQ/IETh METOJIAaMU PELICHUS
ypaBHEHUM, HEPABEHCTB U UX
CUCTEM, YMETb BHIOMPATh METOT
petieHust 1 000CHOBBIBAThH CBOM
BBIOOD);

UCII0JIb30BaTh METOJI MHTEPBAJIOB
JUIS PEIIeHUs HEPABEHCTB, B TOM
yyclie APOOHO-PALMOHATIBHBIX U
BKJIIOYAIONINX B ce0s
UPPALMOHANIEHBIEC BEIPAYKEHUS;
peliaTth anredpandyeckue
yYpaBHEHUS U HEPABEHCTBA U UX
CUCTEMBI C TapaMeTpaMu
anreOpanvecKuM 1 rpapuaecKuM
METOJIaMU;

BJIA/IETh Pa3HBIMHU METOIaMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;
peniaTh ypaBHEHHUS B LENbIX
YHUCIIAX;




— u300paxkaThb MHOXKECTBA HA
MJIOCKOCTH, 3a1aBa€MbIe
YpaBHECHUSIMH, HEPABCHCTBAMHY U
UX CUCTEMaMU;

— CcBOOOJIHO UCITOJIb30BATh
TOIECTBEHHBIEC PEOOPa30BaHUS
MIPY PEUICHNH YPAaBHEHUH U
CHUCTEM ypaBHEHMI

B nosceonesnoti socuznu u npu
U3yHeHuu opy2ux npeomemos.

— COCTaBJIAITh M PEIaTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI ITPH
pelIeHnH 3a]1a4 JPYTUX y4eOHbIX
MPEIMETOB;

—  BBINOJHSTH OI[EHKY
paBa0MNoI00Us Pe3yIbTaTOB,
MOJIy4aEMBIX MPU PELICHUU
pa3IMYHbIX YpaBHEHUH,
HEPAaBEHCTB U UX CUCTEM MpHU
pelleHnH 3a]a4u APYTrux yaeOHBIX
PEIMETOB;

— COCTaBIISITh U pEIIaTh ypaBHEHUS U
HEPaBEHCTBA C TapaMeTpaMHu MpHu
pellleHnu 3aa4u APYTrux y4eOHBIX
PEIMETOB;

— COCTaBISITh YpaBHEHHE,
HEPABEHCTBO WJIM UX CUCTEMY,
OTIMCHIBAIOIIUE PEATHHYIO
CUTYAIUIO WIH MPUKIIAJHYIO




3a/1a4y, UHTEPIIPETUPOBATh
IIOJIy4ECHHBIE PE3YNbTAThI;

—  HCIOJIB30BaTh IPOIPAMMHBIC
CPENCTBA IPU PELICHUU
OT/ACIIBHBIX KJIACCOB YPABHEHUN U
HEPaBEHCTB

Dynkyuu

OmnepupoBath Ha 0a30BOM
YPOBHE TTOHSITHSIMH:
3aBUCHMOCTD BEJIMUHH,
(GyHKIMS, apryMEHT U
3Ha4YeHHE PYHKINH, 00IaCTh
OTIpE/ICIICHUs] © MHOYKECTBO
3Ha4YeHHUH YHKINH, Tpadux
3aBUCHUMOCTH, TpaduK
dbyHKUIMN, HYTA QYHKIUH,
MIPOMEKYTKH
3HAaKOTOCTOSIHCTBA,
BO3pacTaHKe HA YUCIIOBOM
MIPOMEKYTKE, yObIBaHUE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOOJIbIIICe U HAUMEHbIIIEE
3Ha4YCHUE (PYHKIUH HA
YHCIIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKIIHS,
MIEPUOI;

oTiepupoBaTh Ha 6a30BOM
ypOBHE TIOHATUSAMU: TIpsIMast U
oOpartHas
MIPOMOPIIUOHAIBHOCTh
JMHEWHAas, KBaJpaTUIHAs,

Onepuposams NOHAMUAMU.:
3a8UCUMOCMb BeUYUH, (DYHKYUS,
apeymenm u 3HaueHue GyHKyuu,
obnracmo onpedeneHus u
MHOIHCECMB0 3HAYEHUT PYHKYUU,
epaghuk 3asucumocmu, epagpux
@dynkyuu, Hyau GyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUci080M
npomedxcymke, yovieanue Ha
YUCTO80M NPOMEIICY MK,
HauboIbUlee U HaUMeHbULee
3HaueHue YYHKYuu Ha 4YUcio8om
npomedlcymke, nepuooudecKas
@DyHKYUs, nepuoo, uemnas u
Heuemmuast (hyHKyuu,

ONepupoBamb NOHAMUAMU. NPAMAsL
U 0OpamHas NPONOPYUOHAILHOCTD,
JIUHENIHAs, K8AOpamu4Has,
Jloeapupmuieckas u
nOKA3amenbHask PyHKYuuU,
mpueoHomMempuieckue QyHKyuu,
onpeoensime 3HayeHue QyHKYuu no
3HAYeHUI0 apeyMeHma npu

BrnaneTs moHATHSAMHA: 3aBUCIMOCTb
BEJIMYMH, QYHKIUS, apTYMEHT U
3Ha4YeHHE (PYHKITUHU, 00JIaCTh
OTIpE/ICIICHUS] 1 MHOKECTBO
3HaueHuM QyHKIMUU, rpadux
3aBUCUMOCTH, rpapuK (yHKIHH,
HYJIU QYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3pacTaHue
Ha YHCIJIOBOM IIPOMEXKYTKE,
yOBIBaHHE HA YUCIOBOM
IpOMeXyTKe, Haubobllee 1
HauMEHbIlIee 3HaUYeHUuEe PYHKIUU
Ha YKCIJIOBOM IIPOMEXKYTKE,
nepuoanueckas QyHKIus, Iepuo,
YeTHAasi U HedeTHas (QyHKINH;
YMETb IPUMEHSTh 3TU HOHATUS
IIpU PELICHUU 3a]1a4;

BJIQ/IETh MOHITHEM CTEIIEHHAs
byHKLIMS; CTPOUTH €€ Tpaduk u
YMETh MPUMEHSThH CBOMCTBA
CTETEeHHON (YHKIUH MPH
pelLlIeHNH 3a/1ay;

BJIQ/ICTh TIOHATHIMH MMOKa3aTeIbHas
(GYHKIUS, SKCIIOHEHTA; CTPOUTH UX

Llocmusicenue pesynomamos pazoena 11;

61a0emsb NOHAMUEM ACUMNIMOMbL U
YyMemb e20 NPUMeHAmMs npu
peueHuu 3a0au,

NPUMEHAMb MemoObl peuleHus:
npocmeniuiux oughpepenyuanbHvix
VPasHeHuii nepeoco U 8Mopo2o
nopsi0Ko8




norapuMuIecKas u
IoKasarejabHas QyHKLNH,
TPUTOHOMETPUYECKHE
byHKIHH;

pacrno3HaBaTh rpaQuKu
AJIEMEHTapHBIX (PYHKINI:
psiMOi 1 oOpaTHOM
MIPOMOPLIMOHAIBHOCTH,
JINHEHOM, KBaJPaTUYHOM,
Jorapu(pMUIEecKoi u
MoKa3zaTeabHON (DyHKIIHM,
TPUTOHOMETPHUYECKHUX
GbyHKIIHI;

COOTHOCHUTH TpapuKku
ANIeMEHTapHBIX (PYHKITUH:
psIMOM ¥ 0OpaTHOM
MPOMOPIIMOHAIBHOCTH,
JIMHEHOH, KBaJpaTUYHOM,
JorapupmMUIecKon u
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUYECKUX (PYHKIIHI
¢ popMynamu, KOTOPHIMU OHU
3aJ1aHbl;

HaXOJHTh MO TpaduKy
MpUOIMHKEHHO 3HAYCHHUS
(GyHKIMH B 33JJaHHBIX TOUKAX;
OTIpeNieNATh 10 TpapuKy
cBoMcTBa QYHKIMU (HYIH,
IIPOMEXYTKH
3HAKOIOCTOSIHCTBA,
IIPOMEXKYTKA MOHOTOHHOCTH,

PA3TUYHBIX CNOCOOAX 3A0AHUS
@yHryuu;

—  Ccmpoums paguKu u3yueHHvIxX
@yHryuil;

— onucvl8ams nNo epapuxy u 6
npocmewux cay4anx no popmyne
nogeoerue u ceoUcmea QyHKyutl,
HAxoo0ums no epapuxy GyHkyuu
HauborbuUue U HauMeHbuLUe
3HAYeHUs1;

— cmpoumb 9CKU3 epaghuka GyHKyuu,
yoosnemaopsouell NPUeeOeHHOMY
Habopy YCa08Ull (NPoMeNCymKu
803pacmanusi/yovieanus, 3SHa4YeHue
@YHKYUU 8 300aHHOL MOUKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbl, HYIU
Gyukyuu u m.o.);

—  pewambs YypasHeHus,, npocmeluiue
cucmemvl YpagHeHUll, UCNOIb3Y S
ceoUCmMea yHKYull u ux epagpuxos.

B noeceonesnoit scuznu u npu

UzyueHuu Opyzux yueoHvix
npeomemos:

— onpedensimv no epaghuxam u
UCNONL308aMb OJIsL PEUUEHUS]
NPUKIAOHBIX 3A0a4 C80UCMEa
PEANbHbIX NPOYECCOs U
3asucumocmeti (Hauborvuiue u
HauMeHbuUe 3HAYeHUs],
NPOMENCYMKU 803DACMAHUA U

rpaduKu ¥ yMETh IPUMEHSTD
CBOMCTBA IOKA3aTEIbHON
(GYHKIUH TP pEIIeHUH 3a/1a4;

BJIAJICTh MOHITHEM JIoTapu(hMUIecKas
(GyHKIUS; CTPOUTH ee rpaduK 1
yYMETh IPUMEHSTH CBOMCTBA
jgorapupmMuuecKkor GyHKIUU NIPU
pelIeHNH 3a/1ay;

BJIAJICTh MOHITUSIMHU
TPUTOHOMETPHUYECKHE (DYHKIINU;
CTPOUTH UX TPAPHUKH U YyMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPHUYECKUX QYHKITUI
IIpY PELICHNN 3a/1a4;

BJIAJICTh MOHATHEM OOpaTHas
(GYHKIUS; IPUMEHSTH 3TO TOHATHE
IIpY PELICHNN 3a/1a4;

IPUMEHSATH [P PELICHUN 3a1a4
CBOMCTBA (PYHKIIMIA: YETHOCTb,
HEPUOINYHOCTb, OTPAaHUUYEHHOCTb;

IPUMEHSATH [IPU PELICHUN 3a7a4
npeoOpazoBaHus rpadUKOB
byHKIHIH;

BJIAJICTh MOHATUAMU YUCIIOBAs
HOCJIe10BATEIbHOCTD,
apudmeTHyecKas u
rE€OMETPHYECKast IPOTPECCHS;

HOPUMEHSTH MPU PELICHUN 3a7a4
CBOICTBA M NMPHU3HAKH
apupMeTHIecKoi u
reOMETPUUECKON NPOTrPECCUN.




HanOOJIbIINE U HANMECHBIIINE
3HAYeHUs U T.I1.);

— CTpPOMTb 3CKU3 rpaduka
(GyHKIMH, YIOBIETBOPSIONICH
MIPUBEJIEHHOMY Ha0Opy
yCIIOBUH (IPOMEKYTKU
BO3pacTaHusl / yObIBaHUS,
3HaYeHUe (PYHKINUU B 3alaHHOM
TOYKE, TOYKH 3KCTPEMYMOB U
T.J1.).

B noeceonesnoit scuznu u npu

uzyueHuu Opy2ux npeomemaos:

— ompenensaTh 1o rpadukam
CBOWCTBA PEATbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOoIbIIIHe
Y HaMMEHBIIIE 3HAUCHHUS,
MIPOMEXYTKH BO3pPACTAHUS U
yOBIBaHUs, IPOMEKYTKH
3HAaKOMOCTOSIHCTBA H T.I1.);

— HHTEPIPETUPOBATHh CBOICTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYCCKON CUTYalluu

YObIBAHUSA DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMDbL,
nepuoo u m.n.);
UHMeEpnpemupo8ams c8oLUCmMsd 8
KOHMeKcme KOHKPEemHoul
NPAKMU4ecKol Cumyayuu;
onpeoensims no epaguxam
npocmeuiuiue XapaxKmepucmuKu
nepuooudecKux npoyeccos 8
Ouon02UU, SIKOHOMUKE, MY3bIKE,
paouocsszu u op. (amnaumyoa,
nepuoo u m.n.)

B nosceounesnoti sorcusnu u npu
u3y4eHuu opy2ux y4eoHvix
npeomemos:

—  OTpeAessTh Mo rpaduKam u
UCTIOJIb30BATH JUISI PEILICHHS
IIPUKJIAIHBIX 33]1a4 CBOMCTBA
peaTbHBIX MPOIECCOB U
3aBUCHUMOCTEHN (HauOoJbIINe U
HaMMEHBIINE 3HAYCHUS,
MIPOMEKYTKH BO3pACTaHUs U
yObIBaHUS QYHKIIMH, TIPOMEKYTKH
3HAKOTMOCTOSTHCTBA, ACHMITTOTHI,
TOYKH 1eperuda, nepuos u T.1.);

— HHTEPHPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyALINH;.

ompenensaTh 1o rpadukam
MpOCTEHNIINEe XapaKTEPUCTUKH
MEPUOMYECKUX MPOIIECCOB B
OHOJIOTHH, SKOHOMHKE, MY3BIKE,
pasnoCBs3H U Ap. (aMILTUTYAA,
MEePHOJI U T.11.)

nemenmovl MamemMamuiecKoz0 aHaaIu3a

— OmnepupoBarth Ha 0a30BOM
YPOBHC MMOHATHUAMMU:
MIPOU3BOIHAS (DYHKIIMH B
TOYKEC, KaCaTCJIbHAaA K Fpa(l)I/IKy
(GyHKIHMH, TPOU3BOIHAS
dynKmm;

Onepupogams NOHAMUAMU.:
npou3800HaAs pyHKYUU 8 mouxe,
KacamenvHas K 2papuxy yHKyuu,
npou3800Has PyHKYuU,
BbIUUCTAMb NPOUBOOHYIO

OOHOUﬂeHCZ, MHO20UIeHA,

Bnagers nonstuem OECKOHEYHO
Y6BIBaIOH_[a${ IreoOMCTPpUYICCKas
nporpeccud U yMmeTb NpUMCHATDH
€TI0 IpU pCHICHUH 3aJa4;

MMPUMCHATH IJId pCUICHUA 3a1a4
TCOPUIO MPCACIIOB;

Hocmudicenue pe3yibmamos
paszoena II;

€c80000HO 8la0emb CMAHOAPMHBIM
annapamom Mamemamuyeckozo
aumanuza onsl BbIUUCTCHUS
NPOU3BOOHLIX — (DYHKYUU  OOHOU

nepemeHHOU;




— OIpeAensTh 3HaUeHUE
MIPOU3BOTHOM (PYHKIIUU B TOUKE
0 W300pPaKEHUIO KacaTeIIbHON
K rpauKy, IpOBEACHHON B
9TOU TOYKE;

— peuiath HECJOXKHBIE 33J]a4l Ha
MIPUMEHEHHE CBSI3U MEKTY
MPOMEXYTKaAMH MOHOTOHHOCTH
1 TOYKaMHU SKCTpEeMyMa
(GYHKIMH, C OTHOM CTOPOHBI, U
MIPOMEKYTKAMH
3HAKOIOCTOSIHCTBA U HYJISIMU
MIPOM3BOIHOM ATON (PyHKIINHN —
C Ipyrou.

B noeceonesnoit scuznu u npu

uzyueHuu Opy2ux npeomemaos:

— TOJIL3YSCh TpaduKaMH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocra,
TIOBBIIICHUS, YBEITUYCHUS
T.I1.) WUIK CKOPOCTH YOBIBaHUS
(TageHus, CHIYKCHHSI,
YMEHBIIICHUS U T.I1.) BEJIMYHUH B
peanbHBIX Mpoleccax;

— COOTHOCHUTbH I'pa)MKH peabHbIX
MPOLIECCOB M 3aBUCUMOCTEH C
WX OIMUCAHUSIMU,
BKJTIOUAIOITUMU
XapaKTePUCTUKU CKOPOCTH

K8aOpamuo2o KOpHs, NPOU3800HYIO

CyMMbL YYHKYULL,

—  GLIUUCTIAMb NPOU3BOOHIE
INeMEHMAPHBIX DYHKYUL U UX
KOMOUHAYU, UCNONb3YSL
CNpasounvle Mamepuanbl,

— uccneoosamsv 8 NPOCMenuiux
CYYAAX QyHKYUU Ha
MOHOMOHHOCHb, HAXOOUMb
Haubonvuiue u HaumMenbuiue
3HaueHus YyHKYull, cmpoums
epaguru MHO2041eH08 U
npocmeuuux payuoHaIbHbLX
@yHKYULL ¢ UCNONBL30BAHUEM
annapama mMamemamuyecko2o
ananuza.

B noeceoneenoit scuznu u npu

U3yueHuu Opy2ux y4eonovlx

npeomemos:

—  pewamsb npukiaoHbvle 3a0ayu U3
ouonozuu, huzuxu, xumuu,
9KOHOMUKU U OpY2UX npeomemos,
CBA3AHHBLE C UCCLE008AHUEM
Xapakxmepucmux peaibHulx

npoyeccoes, HaxooicoeHuem

BJIQJICTh TIOHITHSIMHA OCCKOHEYHO
OoJibiIe U OECKOHEYHO MaJjibie
YHUCIIOBBIC MTOCIICIOBATCILHOCTH U
YMETh CPaBHUBATh OECKOHEYHO
OoJibiIe U OECKOHEYHO MaJibie
MOCJICJIOBATEIILHOCTH;

BJIQJICTh TIOHSITHSIMHI: IPOU3BOTHAS
(GYHKIIMY B TOYKE, TPOU3BOIHAS

byHKIUY;

—  BBIYHCIATH MIPOU3BOIHBIC
dJIEMEHTapHBIX (QYHKIMH W HX
KOMOMHAIIWIL;

— HCCIIeIOBaTh dbyHKIIIN Ha

MOHOTOHHOCTB U OKCTPEMYMBI;

— CTpPOUTbH I'padUKH U MPUMEHSTH K

peIIeHNIo 3a7ad, B TOM YHUCIE C
napamMeTpoM;

— BJIaJCTh IIOHATHEM KacaTcJIbHasA K

rpaduky QyHKIIMU W YMETh
NPUMEHSTh €ro TpH PEIICHHH

3aj1a4;
— BJAJETh HOHSATUSIMH
nepBooOpazHas GbyHKIHS,

OHpe)IeJ'IeHHHﬁ HUHTCTrpall;

— MNPHUMCHATH TCOPEMY HeroTrona—

JleliOHuLa W ee CIEeACTBUS IS
penieHus 3aaay.

B noeceonesnoil scusHu u npu
usyueHuu opyaux yueoHvlx
npeomemos.

CB0O00HO  NpUMEHAMb  annapam
MamemMamuyecko2o  aHanuza O
uccne008anus @dynryuti u

nocmpoenus 2paguKos, 8 mom ducie
UCCNe008aHUsl HA GLINYKIOCMb,
onepuposams nOHAMUeM
nepeooopasnou  QyHkyuu  0na
peuieHus 3a0ay;

0611a0emb OCHOBHbIMU CBEOCHUAMU
00 unmeepane Horomona—Jleiibnuya
U e20 npocmeuux NPUMeHeHUsX,
onepuposamsv 8  CMAHOAPMHBIX
cUmyayusax npou380OHbIMU GbICUIUX
nops0Ko8,

yMemsb NpUMeHsmb Npu peuleHuu
3a0ay  ceoucmea - HenpepvleHblX
dyuryuii;

yMemsb NpUMeHsAmMb Npu peuleHuu
3a0au meopemvl Betiepwmpacca,
YMemb GbINOIHAMb NPUOTUNCEHHBIE
BbIUUCTEHUSL  (MemOoObl  peuleHus
VpasHeHui, 8bIYUCTECHUS
onpeoeneHHo20 unmezspaia);

yMemb  NPUMEHAMb  NPUNOJCEeHUE
NPOU3BOOHOU U ONPeOeleHHO20
uHmezpana K peweHuro  3a0ay
ecmecmeo3HaHus,

61ademsv  NOHAMUAMU — 8MOPAS
NPOU3BOOHAS, BLINYKIOCMb 2paApuKa
dyHKYyUU U ymMemsb uUCCe008amMb
@DYHKYUIO HA BLINYKIOCTD




n3MeHeHus (ObICTPBIN pocT,
IJIaBHOE MMOHMKEHUE U T.11.);
HCI0JIb30BATh I'paduKu
peaJIbHBIX MTPOLIECCOB IS
pELIEHUS HECIOXKHBIX
MPUKIAIHBIX 337a4, B TOM
quclie onpeaensis no rpaduky
CKOPOCTb X0/1a Ipolecca

HAUOOILUWUX U HAUMEHbULUX
3HA4eHull, CKOpoCmu U YCKOpeHus u
UHmMepnpemuposams noJyueHHvle

pe3yiomamol

pemiath TPUKIAJHBIE 3a7add U3
OuoJoruu, ¢busnkwy, XHUMHUH,
OSKOHOMHKH H JPYTUX MPEIAMETOB,
CBSI3aHHBICE C  HCCICIOBaHUEM
XapaKTEePUCTHK TPOIECCOB;
HHTEPIPETHPOBATh  TOJyYCHHBIC
PE3YIIbTATHI

Cmamucmuka u meopus 6eposAmHnocmeil, 102UKa U KOMOUHAMOPUKA




— OmnepupoBatb Ha 0a30BOM
YpPOBHE OCHOBHBIMU
OTNUCATEIbHBIMU
XapaKTEPUCTUKAMU YUCIOBOTO
Habopa: cpeqHee
apudmernyeckoe, MeaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIEEe
3HAYCHUS;

— omepupoBaTh Ha 6a30BOM
YpOBHE TOHATUSMU: YaCTOTA U
BEpPOSTHOCTH COOBITHS,
CITydaifHbI BBIOOD, OTIBITHI C
PaBHOBO3MO>KHBIMU
3JIEMEHTapPHBIMU COOBITUIMH;

—  BBIYUCIISITH BEPOSITHOCTH
COOBITUH HAa OCHOBE IIOCUETa
YKclia UCXO/I0B.

B noeceonesnoit ycuznu u npu

uzyueHuu Opy2ux npeomemaos:

— OLICHUBATh U CPAaBHUBATH B
MPOCTHIX CIIy4asiX BEPOSTHOCTH
COOBITUH B peaIbHOM KU3HH;

— 4YHTaTh, COMOCTABJIATH,
CpaBHUBATh, UHTEPIIPETUPOBATH
B MPOCTBIX CIIy4asiX peanbHbIe
JTAHHBIE, NIPE/ICTABJICHHBIE B
BH/JIE TaOIHII, JHArpamm,
rpaduKoB

Hmemv npeocmasnenue o
OUCKDEMHDBIX U HENPEPbIGHBIX
CYUAUHBIX BETUYUHAX U
pacnpeoeneHusx, 0 He3asUCUMOCmu
CYUAUHBIX BETUYUH,

umems npeocmasienue o
MAmMemMamuyeckom OHCUOAHUU U
oucnepcuu Ciy4aunblx GeIUYUH,
umems npeocmasienue o
HOPMAILHOM pacnpeoeienu u
npumMepax HOpMaibHO
PACnpeOeneHHbIX CYYAUHbIX
BENUYUH,

HOHUMAMb CYMb 3aKOHA OONLUUX
yucen u blOOPOUHO20 Memooda
U3MepeHUs 6ePOsSIMHOCHeEl,
umMems npeocmasieHue 00 YCi08HOU
8EPOSIMHOCMU U O NOJIHOLL
8EPOSAMHOCMU, NPUMEHAMb UX 8
peuieHuu 3a0au;

uMemsb NPeocmasieHue 0 6ANCHbIX
YACMHBIX 8UOAX pacnpeoeneHuli U
NPUMEHSIMb UX 8 PeuleHul 3a0ay;
umMemv npedcmasienue o
KOppensyuu CIy4aiuHblX 6eIUtUH, O

JIUHEUHOU pe2pecCull.

OnepupoBaTh OCHOBHBIMU
OnMcaTeIbHbIMU
XapaKTepUCTUKaMH YHCIOBOTO
Habopa, OHATUEM I'eHepaibHas
COBOKYITHOCTH U BBIOOPKOM U3
Hee;

— OIepHUpoBaTh MOHATUSAMU: YacTOTa
U BEPOATHOCTb COOBITHS, CyMMa U
[IPOU3BEICHUE BEPOSITHOCTEM,
BBIUUCIIATH BEPOSTHOCTH COOBITHIA
Ha OCHOBE TIIOJICYETa  YHCIa
HCXO/IOB;

— BIANETh OCHOBHBIMH TIOHSTHSIMH
KOMOMHATOPUKM UM YMETb HX
IPUMEHSATH NP PELLICHUHN 3a]1ay;

— HUMEeTb IpeJCTaBIeHHE 00 OCHOBAX
TEOPUH BEPOSITHOCTEM;

— HMETb IIPEJCTABICHHUE O
JMCKPETHBIX U HENIPEPBIBHBIX
CJIy4aiHbIX BEJIMYUHAX U
pacrpesiesieHusIX, O
HE3aBUCUMOCTH CITy4ailHbIX
BEJIMYMH;

— HUMETb [IPEJCTaBICHUE O
MaTeMaTU4eCKOM OKMJIaHUU U
JMCTIEPCUU CITyYalHbIX BEIUYMH;

— UMETb MIPEJCTaBICHHUE O
COBMECTHBIX paclpeaeIeHUsIX
CJIy4ailHbIX BEJIMYUH;

Jlocmuoicenue pesynomamos pazoena ll;

umMemyb npedcmasieHue o
YEHMPAbHOU NPedesibHOl meopeme;
umMemyb npedcmasieHue o
8b100POUHOM KOIuyuenme
Koppenayuu u TUHeUHoU pecpeccuu;
umemyv npedcmasierue o
CMamucmuyecKux 2unome3ax u
npoeepke cmamucmuyeckou
2unomeswl, 0 CMamucmuKe
Kpumepus u ee ypogHe 3Ha4uUMOCmu,
umems npeocmasienue o ces3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpeoeneHutl;

umems npeocmasienue o
KOOUPOBAHUU, OBOUUHOU 3ANUCU,
08oUUHOM Oepese;

871a0emb OCHOBHLIMU NOHAMUAMU
meopuu epagos (epag, sepuiuna,
pebdpo, cmenenb 8epuiUHbl, NYNMb 6
epaghe) u ymems npumMeHAmMsb UX NPU
peuteHuu 3a0a4,

umMems npeocmasiienue 0 0epesvsx u
YyMemb NpUMeHAmMb NPU peueHuu
3a0ay;

61a0emsb NOHAMUEM C8A3HOCMb U
YyMemb NpUMEHAMb KOMHNOHEHMbl
CBA3HOCU NPU PelleHUlU 3a0al,
yMemsb oCyuwecmeisims nymu no
pebpam, 06x00vl pebep u epuiuH

epaga;




B noeceonesnoit scuznu u npu
uU3yueHuu Opy2ux npeomemaos:

BLIYUCTAMY UTIU OYEHUBAND
8ePOAMHOCMU COOBIMULL 8 PEANbHOU
HCUSHU,

8b1OUPaAMb NOOX00sUUE MEMOObl
npeocmasieHus u 00pabomxku
OaHHDBIX,

yMembsb peuams HeCloHCHble 3a0ayu
Ha NpUMeHeHue 3aKOHA OObUIUX
yucen 8 COYyUoN02UlU, CMpaxo8anul,
30pasooxparenuu, obecnevenuu
bezonacnocmu Hacenenus 6

'-lpe36blllaIZHle cumyayusix

MOHUMATh CyTh 3aKOHA OOJBIINX
yKcell ¥ BBIOOPOYHOTO METOa
U3MEPEHUS BEPOSTHOCTEH;

MMETh IIPE/ICTABIICHHE 0
HOPMaJIbHOM  paCIpElEICHUH U
pUMepax HOPMAaJIBHO
pactpeneneHHbIX CIy4alHBIX
BEJIMYMH,

MMETh MIpEACTABICHUE 0

KOPPEJSLNH CIIy4alHbIX BETUYUH.

B nosceounesnoti scusnu u npu

U3yHeHuu opyaux npeomemos.
BBIUUCIIATH WA OIICHUBATh
BEPOSTHOCTH COOBITUH B peaIbHOM
KU3HU;

BBIOMPATh METOMABI TIOIXOISIIETO

umems npedcmasierue 0o
IUNEPOBOM U 2AMUTLINOHOBOM NYMU,
umems npedcmasienue o
MPYOHOCMU 3A0A4U HAXOHCOCHUS
2aMUTLINOHO8A NYMU,

61ademsv NOHAMUAMU KOHeUHble U
cuemHble MHONCECMBAa U yMemb Ux
NPUMEHSAMb NPU PeuleHUuU 3a0ay,

ymemb NPUMEHAMb Memoo
MamemamuyecKot UHOYKYUu,
ymemb NpUMEHAMb NPUHYUN

Hupuxne npu pewenuu 3adau

NpeACTaBICHUs ©W  00pabOTKH
JAHHBIX
Texcmoegvie 3a0auu
— Pemarp Hecn0XXHbBIE TEKCTOBBIE Pewamyo 3a0auu pazuvix munos, 6 — Pemats pasHbie sapaun | [ocmuoicenue pesynomamos pazoena ll

3a7a4M pa3HbIX TUIIOB;

— AHAJIM3UPOBATH YCIOBHUE
3a/1a4u, IPU HEOOXO0TUMOCTH
CTPOUTH JJIsl €€ PEIICHUS
MAaTE€MaTHYECKYIO MOJIENb;

— TIOHUMATh U UCIIOJb30BaTh I
pelieHus 3a1a4u HH(pOopMaIuio,
MPEJCTABIECHHYIO B BUJIE
TEKCTOBOM M CHUMBOJILHOM
3aIIMCH, CXEM, TaOJIHII,

mMoMm uucie 3a0a4u NOSbIUeHHOU
mpyonocmu,

8b1OUPAMb ONMUMATILHBILL MEMOO
peweHust 3a0adu, paccmampusast

pasiudHble MeI’I’ZOabl,'

MMOBBIIIEHHO TPYAHOCTH,
AHAIIM3UPOBATh YCJIOBHUC 3a1avu,
BBI6I/IpaTL ONTUMAJBHBIM METOJ,
peuicHuA 3aJda4dd, paccMaTpuBas
pa3In4IHbIC METOIbI;

CTPOUTHL MOJCIIb PCHICHUA 3a1a4H,

IIPOBOAMTH JIOKa3aTeJIbHbIE
pacCy)XJeHus  TpU  PEUICHUH
3aJauu;




yarpamm, rpaukos,
PUCYHKOB;

JNEHUCTBOBATH 110 AITOPUTMY,
coJiepKalieMycsl B yCIOBUU
3aJ1a4y;

HCI0JIb30BATh JOTHYECKHE
paccyXAeHHUs MPU PELICHUH
3a/1a4y;

paboTath ¢ U30BITOYHBIMU
YCIIOBUSMH, BbIOWpas U3 Bceil
nH(pOpManuu, TaHHBIE,
HE0OXO0IUMBIE IS peleHus
3a/1auu;

OCYILIECTBIISITH HECIIOKHBIN
nepedop BO3ZMOKHBIX PEIICHHM,
BBIOMpAsi U3 HUX ONTUMAJIbHOE
10 KPUTEPHSIM,
chOopMyITUPOBAHHBIM B
YCIIOBUU;

aHAJIM3UPOBATh U
UHTEPIPETUPOBATH
MOJIy4YEHHBIE PEILICHUs B
KOHTEKCTE YCJIOBHS 3a/1a4H,
BBIOMpATH PELICHHUS, HE
MIPOTUBOPEYAIINE KOHTEKCTY;
peliaTh 3a/1a4u Ha pacyeT
CTOMMOCTH MOKYIIOK, YCIIYT,
MOE3/J0K U T.IL.;

pelaTh HECIOXKHBIE 3a7a4H,
CBSI3aHHBIE C JIOJIEBBIM
y4acTHEM BO BJIaJICHUH

—  cmpoumb MoOelb peuleHus 3a0adu,
npoeooums 0oKazamenbHvle
paccysiHcoenust;

—  pewams 3a0ayu, mpebyrouue
nepebopa 6apuanmos, nposepKu
VC08UlL, 86100pA ONMUMATILHO2O
pesyrbmama,

—  aHAIU3UPOBAMD U
UHMEPNPemupo8ams pe3yibmamol 6
KOHmeKcme YClous 3a0ayu,
8bIOUPAMb peuieHus, He
npomugopeuauue KOHMeKcmy;,

—  nepesooumv npu peuleHuu 3a0aqu
uHghopmayuro u3 00HoU Gopmul 8
opyeyro, UCNONb3Ysl NpU
HeobxXoouMocmu cxemol, madIUYbl,
epaghuku, ouazpammoi;

B noeceonesnoii scuznu u npu

uzyueHuu Opy2ux npeomemos:

pemats  3agadd,  TpeOyromue
nepebopa BapUAHTOB, MPOBEPKHU
YCJIOBHIA, BBIOOPAa ONTUMAIBHOTO
pe3yabTara;

aHATM3UPOBATh u
UHTEPIPETHPOBATh  TOJIYYCHHBIC
pemeHns B KOHTEKCTE YCIIOBHS
3aJauu, BBIOMpATh pEIICHHS, HE
POTHBOpPEYAIINE KOHTEKCTY;
NIEPEBOIUTH TIPU PEIICHUH 3a]1a9d
uHGOPMALIMIO U3 OJHON (POpMBI
3aliCH B APYTYIO, UCTIOJB3YS TIPH
HEOOXOJIMMOCTH CXEMBI, TaOJIHIEI,
rpaduKu, TUarpaMMBbl.

B nosceounesnoti socusnu u npu

U3yHeHuu opyaux npeomemos.
pemarh MPAKTUYECKUE 3a/a4d H
3a][a4yl U3 IPYTUX MPEIMETOB




bupMoii, mpeanpusTHEM,
HEJBMYKHUMOCTBIO;

pelIaTh 3a/1a4u Ha MIPOCTHIC
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIYUCIICHUC
CJIOXHBIX IPOIICHTOB B
Pa3IMYHBIX CXeMax BKJIAQJIOB,
KPEUTOB U UTOTEK;

penraTh MpaKTHICCKHUE 3a/1a9H,
TpeOYIOIIHe UCTIOTB30BaAHUS
OTPHUIATEIILHBIX YHCEI: Ha
oTIpe/ieNIeHUe TeMITepaTyphl, Ha
OTIpeJIeIICHUE TIOJIOKEHUS Ha
BPEMEHHOU OCH (10 HAIICH 3PbI
Y TIOCJIC), HA ABUKCHUE
JICHEKHBIX CPEIICTB
(mpuxon/pacxon), Ha
OTIpeIeIICHNE TITyOUHBI/BBICOTHI
U T.IL;

WCIIOJIb30BATh TIOHSATHE
MacinTada sl HaX0xXKICHUs
paccTOSsIHMIA U JUTMH Ha KapTax,
IUTaHAX MECTHOCTH, TIaHAX
MOMEIICHUH, BBIKPOHKAX, IPU
paboTe Ha KOMITBIOTEPE U T.II.

B noeceonesnoit scuznu u npu

uzyueHuu Opy2ux npeomemos:

peuiaTb HECJIIOKHBIC
IPAaKTUYCCKUC 3ala4H,

— peuiamsb npakmuiecKkue 3a0a4u u

3a0a4u u3 Opyeux npeomemos




BO3HUKAIOIINE B CUTYaLUSIX
HOBCEIHEBHOU KU3HU

T'eomempus

OmnepupoBath Ha 0a30BOM
YpOBHE MOHITUSAMU: TOYKA,
npsiMasi, TNIOCKOCTh B
MIPOCTPaHCTBE, NapaIeIbHOCTh
Y TIEpICHTUKYIISIPHOCTD
MPSAIMBIX U MIJIOCKOCTEM;
pacro3HaBaTh OCHOBHBIC BHJIBI
MHOTOTPaHHUKOB (TMpU3Ma,
MUpaMua, TPSIMOYTOJIbHBINA
napajuienenumnesn, Kyo);
n300pakaTh U3ydaeMbie
(UTYpBI OT PYKH H C
MPUMEHEHHEM MPOCTHIX
YepTEeKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX
00BbEeMHBIX (UTYD: BUJ CBEPXY,
cOOKYy, CHHU3Y;

U3BJIEKaTh HH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX
reoMeTpHUECKUX Qurypax,
MIPEJICTaBICHHYIO Ha YepTeKax
U PUCYHKaX;

npuMeHsTh Teopemy [Iudaropa
IIPU BBIYUCIICHUH JIEMEHTOB
CTepeoOMeTpUYECKUX puryp;
HaX0JIUTh 0OBEMBI U MJIOLIAU
IIOBEPXHOCTEH MPOCTEUIINX

Onepuposams NOHAMUAMU. MOYKA,
npaAmMast, NIOCKOCMb 8
npocmpancmee, napaniieibHoCms U
NepReHOUKYIAPHOCIb NPAMBIX U
niockocmei,

NpUMeHAMb 01 peuleHus 3a0ay
2eomempuyeckue gakxmol, eciu
VCI08USL NPUMEHEHUsL 3A0aHbL 8
A6HOU hopme;

peuiams 3a0a4u Ha HAX0AHCOeHUe
2e0MempUYeCcKUx 8eIUdUH No
0b6pasyam uiu aneopummam;
denamu (8bIHOCHbBIE) NAOCKUE
yepmesicu U3z pUCyHKO8 0ObeMHbIX
Gueyp, 6 mom uucie pucosams U0
ceepxy, cOOKy, Cmpoums ceuenus
MHO202DAHHUKOB,

U361eKAMb, UHMEPNPEMUPOBAMb U
npeobpazosvleams UHGOpMaAyUIo 0
2eomempuyeckux gueypax,
NPeOCMABIEeHHYI0 HA YePMeNCcax;
NPUMEHSIMb 2e0MEeMPUYECKUE
Gaxmul 015 peutenus 3a0ay, 8 Mom

Bianers reOMETPUYECKUMU
HNOHIATHUSIMU TIPU PELICHUHU 3a]ad U
IPOBEJICHUU MaTeMaTH4YEeCKUX
pacCyXIeHUH;

CaMOCTOSITENIbHO  (OPMYIUPOBATH
OIpe/ieeHUs reOMETPUUECKUX
¢buryp, BBIIBUTATH THUIIOTE3Bl O

HOBBIX CBOWCTBaX W IPHU3HAKAX
F€OMETPUYECKUX ¢buryp "
000CHOBBIBATh WJIM OIPOBEPrarh
UX, 00001mmaTe 503051
KOHKPETH3UPOBATh PEe3yabTaThl Ha
HOBBIX KJlaccax QUryp, IpoOBOJUTH
B HECJIOKHBIX clrydasix
KJ1accu(UKaInio ¢buryp o
pa3IMYHbIM OCHOBAHUSIM;
UCCIIEIOBaTh YEPTEXKH, BKIIOUas
KOMOUWHaMu GUryp, HU3BJICKATh,
UHTEPIPETUPOBATH u
npeoOpa3oBbIBaTh  MH(MOPMAIHIO,
MPEJICTABICHHYIO Ha YepTexkKax;
pemiath 3aJa4d TeOMETPUYECKOTrO

COACpIKaHusA, B TOM HYHCIC B
CUTyalusx, Korjga AJITOPUTM
peuieHusd HE CICAYCT SBHO U3
yciaoBus, BBITIOJIHATH
H606X0):[I/IMLIG JJIA peHICHUsA
3aga4uu JOIIOJIHHUTCIIBHBIC

Hmems npeocmasieHue 06
AKCUOMAMUYECKOM Memooe;
enademsv NOHAMuUEM
eeomMempuyeckue mecma moyex 6
NPOCMpPancmee u ymems NPUMEeHAMb
UX 05 peutenusi 3a0auy,

yMemb npumeHsmv Ol peuleHus
3a0au  ceolicmeéa  NIOCKUX U
08VCPAHHBIX Y2ll08, MPeXePaHHO2O
yena, meopembvl KOCUHYCO8 U CUHYCO8
0J151 MPeXSPanHO20 yend,

enademo nousmuem
NEePnEeHOUKVIAPHOE CeHenue NPu3Mbl
U ymemv NpPUMEHSMb €20 Npu
peuteHuu 3a0a4,

umema npeocmasieHue 0
osoticmeenHocmiu NPAGUTbHBLX
MHO20CPAHHUKOB,

61a0emb NOHAMUAMU YEHMPATbHOE
U napannenvHoe npoeKmuposanue u
NPUMEHAMb  UX NpuU  NOCMPOeHUU
cevenull MHO20CPAHHUKOB MemOoOOM
npoeKyull;

uMemyb npedcmasieHue o pazeepmre

MHO20CPAHHUKA u Kpamqaﬁmem
nymu HAa noeepxHocmu
MHO2O0CPAHHUKA,




MHOTOTPAaHHHUKOB C
MpuMeHeHueM Qopmyit;

— pacno3HaBaTh OCHOBHBIE BU/IbI
TeJ BpaleHus (KOHycC,
WIAHID, cdhepa u map);

— HaxoJuTh 00BEMBI U IUIOIIATIU
MTOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TE€J
BpAIIeHUsI C TPUMEHEHUEM
dhopmy.

B noeceonesnoit ycuznu u npu

uzyueHuu Opy2ux npeomemaos:

— COOTHOCHUTH aOCTpaKTHbIE
reoMeTpUYECKUe MOHITUS U
(hakThl ¢ peaTbHBIMH
KU3HEHHBIMU 00BEKTaMU U
CUTYaIUsIMU;

— HCIOJIb30BaTh CBOWCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUryp s
pElIeHUs TUTIOBBIX 33/1a4
MIPAKTUYECKOTO CO/IeP KaHMUS;

— COOTHOCHUTH IUIOIIAH
MOBEPXHOCTEN TEJ OJIMHAKOBOM
(hOpMBI pa3IUYHOTO pa3zMepa;

— COOTHOCHUTH OOBEMBI COCYIOB
OJIMHAKOBOH (pOpMBI
Pa3IMYHOTO pa3Mepa;

— OILIEHUBAThH GOpMY
MIPaBUJIBHOTO MHOTOTPaHHHKA
110CJIE CIIMJIOB, CPE30B U T.IN.

yucie npeononazaruux HecKoIbKo
Wazo6 peuleHus;

ONUCHIBAMb 83AUMHOE
PAacnonodxicenue npAmMbIX u
niocKocmell 8 NPOCMpAaHcmee;
Gopmynuposams ceoticmea u
npusHaKu gueyp;

00KA3bI8AMb 2eoMempuiecKue
VMBEPHCOCHUSL,

671a0emvb CMaHoapmHuou
Knaccuguxayuet
NPOCMPAHCBEHHBIX ucyp
(nupamuovl, npuzmbl,
napanieienuneowvl);

HAxoo0umov 006vembl U N1oWaou
NOBEPXHOCIEL 2e0MEMPUYECKUX
mejl ¢ npumereHuem popmyn;
BLIUUCTIAMb PACCIMOSHUS U Yelbl 8

npocmpancmee.

B noeceonesnoit scuznu u npu
UzyueHuu Opy2ux npeomemos:

UCNONIb308AMb CBOUCMBA
2eomempuyeckux gueyp o

peuLerHu 3a0ay npakmuieckoco

HOCTPOEHHUS, HCCIIENI0BATh
BO3MOJXHOCTb IIPUMCHCHU A TCOPEM
U GOpMYI 171 peIIeHus 3a/1a4;

YMETb (dbopMyaHpOBaTH U
JIOKa3bIBATh reOMETPUYECKUE
YTBEPKICHUS;

BIIAJIETh HOHSATUSMH
CTEpPEOMETPHUN: npu3Ma,
napasuleenuIes, npamuIa,
TeTpasap;

UMETh MIpeICTaBICHUS 00
aKCHoMax CTepeOMEeTpUH "

CICJICTBUAX W3 HHX U YMETh
OPUMEHSITh MX TpPU PpEIICHUU
3ajady;

YMETb CTPOUTD ceueHus
MHOTOTPaHHUKOB c
HCII0JIb30BAHUEM Pa3IMYHBIX

METOJI0OB, B TOM YHCIIC U METOJa
CIICIIOB;

UMETh IpeCTaBICHUE 0
CKPCLIMBAIOIIUXCS  HPSAMBIX B
IPOCTPAHCTBE U YMETh HAXOJIHTh
YTOJI U PACCTOSIHUE MEXKY HUMH;
HIPUMEHSITh TEOPEMBI 0
NapauIebHOCTH  NPSIMBIX U
IUIOCKOCTEH B TMPOCTPAaHCTBE IPH
pelIeHuN 3a/1a4;

YMETh TPUMEHSTH IMapalieIbHOe
IPOEKTUPOBAHUE TSt
n300paxeHus puryp;

umemos npeacmaeﬂeHue o
KOHUYeCKUX ceYeHrHUuAx,
umemos npeacmaeﬂeHue o

Kacarowuxcs cghepax u KOMOUHayuu
mejl 8pawjeHuUs U ymems nPUMeHsmo
UxX npu peutenuu 3a0a4;

NpUMeHAMb NpU  peueHuu  3a0ay
Gdopmyny paccmoanus om mouxu 00
NIOCKOCIU,

61a0emv  pAa3HbIMU  CHOCobamu
3a0anus NpAMOU  YPAGHEHUAMU U
yMemb NpUMEHAmMb Npu  peleHuu
3a0au,

NPUMEHAMb NpU peuleHuu 3a0ay u
O0oKazamenbcmee meopem
BEKMOPHLILL  MemoO U Memoo
KOOpOuHam;

umems npeocmasienue 00 aKkcuomax
obvema,  npumeHsmv  Hopmyvl
06vemos NPAMOY20IbHO2O
napanneienuneoa, npuz Mol u
nupamuowl, mempas’opa npu
peuteHuu 3a0a4,

NPUMEHSIMb meopemul 06
OMHOULEHUSAX 0OBbEMOB NPU PeULeHUU
3a0ay;

NPpUMEHAMb unmeecpai ons
6blYUCTIEHUA 06vbeMo8 u
noeeprocmeﬁ meil epauieHusl,
6blYUCTIEHUA nﬂou;adu




(ompenensTh KOJIM4eCTBO
BEpIIMH, pedep U rpaHeit
MOJIyYEeHHBIX MHOTOTPAaHHUKOB)

xapaxmepa u 3a0a4 u3 opyaux
obnacmeti 3HaHUlL

YMETb HPUMEHSITh
NEPIEeHIUKYIIPHOCTH NPSIMON U
IUIOCKOCTH NP PELICHUH 3a/1a4;
BJIQ/IETh HOHSTUSIMU
OpPTOrOHAJIbHOE IPOEKTUPOBAHUE,
HAKJIOHHbIE U UX MPOEKIUH, YMETh
OPUMEHSTh TEOpEMYy O  Tpex
NEepNeHIUKYIsApax HpHU pelIeHUU
3a/1a4;

BJIQJIETh TOHSATUSMHU PACCTOSIHUE
MeXay UrypaMu B MpOCTPAHCTBE,
o0l  mepneHAMKyIsap  JABYX
CKpEIUBAIOIIMUXCS  MPSIMBIX U
YMETb IPUMEHATH UX IIPHU PELICHUH
3ajad4;

BIAJCTh IOHSATHEM YIOJ MEXIY
OPSIMOHM M INIOCKOCTBIO U YMETh
IPUMEHATh €ro IPU PpELICHUN
3ajady;

BIIAJICTh TOHATUSAMHU JIBYTPaHHBIN
yroy, yrojl MeXAY IUIOCKOCTSIMH,
NEPIEHIUKYIISAPHBIE IUIOCKOCTH U
YMETb IIPUMEHSATH UX IIPU PELICHUN
3az1ad;

BIAJETh  IOHATUSAMU  IIPU3MA,
napajuleJienunesl W IPUMEHAThb
CBOMCTBa MapajuleJieNunena MpHu
pEILLIEHNN 3a7ay4;

BJIAJIETh HOHSTHEM
IPSIMOYTOJIBHBIN NapaJUIECTIECIHUIIE]T

cpepuueckoco nosica u obvema
uaposo2o cnost;

umemos npeacmaeﬂeHue o
O0BUIICEHUSIX 6 npocmpancmee.
napaiiejlbHom nepenoce,
cummempuu OMHOCUmMEINbHO
njiockocmu, ueHmpaﬂbHozZ
cummempuu, nosopome

OMHOCUMENbHO NPAMOU, BUHMOBOU
cumMmempuu, ymems NpPUMeHsImb ux
npu pewenuu 3a0au,

umemsv npeocmasienue 0 Niowaou
OPMOCOHAILHOU NPOEKYUU,

umemo npeocmasieHue 0
MpexespaHHOM U MHO2OCPAHHOM Yeie
U NPUMEHAMb CBOUCMBA NIOCKUX
V208 MHO202PAHHO20 Yela npu
peuteHuu 3a0a4,

umemo npeocmasieHus 0
npeobpazosaruu noooous,
2omomemuu u ymems NPUMEHIMb UX
npu peweruu 3a0au,

yMemb  pewiamv  3a0auu  Ha
NAOCKOCMU Memooamu
cmepeomempuu,

ymemb npUMeHsAMb dopmynsi
00beM086 npu peuieHuu 3a0a4




U TPUMEHATh €r0 TNPH pPElIeHUH
3ajad;

BJIAJICTh TIOHATHSAMH THPaMUIA,
BH/IBI nUpaMu, AIIEMEHTBI
NpaBUIBHON NHUPaMUABI U YMETh
OPUMEHSATh WX TPH  PEIICHHH
3a1aq;

UMETh TPEACTaBICHUE O TEopeMe
Dlinepa,paBUIIbHbBIX
MHOTOTpaHHHKAX;

BJIAJIETh  TOHATHEM  IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHHKOB H
yMETh  TNPUMEHATH €ro  IpH
peIIeHUN 3a/1ad;

BJIAJICTh MOHATUSIMHU Tena
BpameHus (IWIHHAP, KOHYC, Iap U
chepa), WX ceYCHUS H YMETh
OPUMEHSITh WX TPH  PEIICHHH
3aj1a4;

BJIAJICTh TOHSATHSMH KacaTeJbHBIC
npsiMble M IUIOCKOCTH U YMETh
NPUMEHSTh U3MPH PEIICHUH 33]1ay;
UMETh IpeICTaBJICHUS 0
BITMCAHHBIX M OMMCAHHBIX cepax
U yMETh MPUMEHATh UX MpH
pellIeHUH 33]1ay;

BIAJETh  MOHATUSAMH  00BEM,
00BbeMbl MHOTOI'PAaHHHMKOB, Tel
BpallleHUs] ¥ TPUMEHSTh HX MHpU
pelLlIeHUH 33]1ay;




— WMETh MPEJCTABICHUE O Pa3BEPTKE
MWIMHIpPA W KOHYyCa, IUIONIAaN
MOBEPXHOCTHU IIIUHAPA U KOHYCA,
YMETbh IPUMEHSTh UX TIPH PEIICHUN
3aza4;

— WMETh MPEJCTABIICHUE O TUIOIIAN
cepbl ¥ yMETh IPUMEHSTH €T0 PH
pEIICHUH 33]1aY;

— yMeTh  pemarh  3a7adyd = Ha
KOMOHWHAIIMA MHOTOTPAHHUKOB U
TEJ BpaIlCHHUS,

— WMETh NPEJICTABJICHUE O TI0I00NH B
MPOCTPAHCTBE W yMETh pEIIaTh
3aJa4d Ha OTHOIIEHHE 0OBEMOB U
IIomaaeu MOBEPXHOCTEN
MoJ00HBIX (UTyp.

B nosceounesnoti socusnu u npu
U3yHeHuu opyeux npeomemos.

— COCTaBISITh C  HCIOJIb30BAaHUEM
CBOMCTB TeOMeTpuYeckux Guryp
MaTeMaTHYeCKue  MOJAENTH  JJs
pelieHus 3aJad4  MPaKTUYECKOro
XapakTepa W 3a1ady U3 CMEXKHBIX
JUCIHILINH, HCCIIEIOBATh
MOJIy4YeHHbIE MOJIeTH u
UHTEPIPETHPOBATH PE3yJIbTaT

Bexmoput u koopounamul 6 npocmpancmee




OnepupoBath Ha 0a30BOM
YPOBHE MOHSITHEM JIEKAPTOBBI
KOOpAMHATHI B TIPOCTPAHCTBE,
HAXOJIUTh KOOPIUHATHI BEPIIUH
Ky0a U MpsIMOYTOJIbHOTO

nmapajjiejacnuieaa

Onepuposams nousamusmu
0eKapmosbl KOOPOUHAMbl 8
npocmpancmee, 6eKmop, MoOyib
8eKMopa, paseHCmMa0 8eKmopos,
KOOPOUHAMbL BeKMOPA, Y20 MEHCOY
BEKMOPAMU, CKANAPHOE
npouseedeHue 8eKmopos,
KOJLIUHeapHble 86eKMOopbl;

HAXo00Ums paccmosiHue mexcoy
08YMSL MOUKAMU, CYMMY BEKIMOPO8 U
npouseederue 8eKmopa Ha Yucio,
V2Ol MexcOy 6eKMOopamil, CKAIAPHOe
npouseedeHue, packiaobleams
BEKMOP NO 08YM HEKOJLIUHEAPHbIM
8eKMopam,

3a0a6amuv NJIOCKOCMb YPAGHEHUEM 8
0exapmosoll cucmeme KOOpoOuHam,
pewams npocmetiuiue 3a0ayu
86e0eHUeM 8eKMOPHO20 bazuca

Bitagets noHATHAMY BEKTOPBI U UX
KOOPJMHATBHI;
YMETb BBINIOJHATh ONIEPALMH HaJ

BEKTOpaMy;
UCIIO0JIb30BATh CKaJIIpHOE
NPOU3BEACHUE  BEKTOPOB  IpHU

pEIICHHUH 33]1aY;
IMPUMCHATH YPABHCHUC IIJIOCKOCTH,
dbopMyny  pacCTOSHUS  MEXIY
TOYKaMH, ypaBHEHUE cdepbl mpu
pEIICHUH 33]1aY;

IMPUMEHATE BCKTOPbI W  MCTOA
KOOpIWHAT B IPOCTPAHCTBE IIpU
pelIeHun 3a1a4q

Jlocmuoicenue pesynomamos pazoena ll;

Haxooums obvem napaiiesenuneoa

u mempasopa, 3A0aHHbIX
KOOPOUHAMAMU CEOUX BEPULUH;
3a0asambo nPAMYIO 8
npocmpancmee;

HAXo0Ums paccmosHue Om MmMouKU
00  nmiockocmu 6  cucmeme
KOOpOUHam;

HAX00UmMb  paccmosiHue  Mextcoy
CKPeUUBAIOUWUMUCS NPAMbIMU,

3A0AHHBLIMU 8 CUCTeMe KOOPOUHAM

Hcmopuﬂ MmamemamuKu

OnuceIBaTh OTACIBbHEIC
BBIJIAIOLIUECS PE3YIIbTATHI,
MIOJIYYEHHBIE B XOJI€ PA3BUTHUS
MAaTE€MAaTHKU KaK HAyKH;
3HATh MPUMEPHI
MaTEMAaTUYECKUX OTKPBITUN U
HX aBTOPOB B CBS3U C
OTEYECTBEHHON U BCEMUPHOM
HUCTOPUEN;

Ilpeocmasnsamo 6x1a0 8b10AOWUXCS
MAMeMamuKos 8 pazeumue
MAMeMAmMuKU U UHbIX HAYYHbIX
obnacmeii;

HOHUMAMb POlb MAMEMAMUKY 8
pazeumuu Poccuu

HNMmers mnpencraBieHWe O BKIAlE
BBIJAIOLIMXCSI  MAaT€MaTUKOB B
pa3BUTHE HAYKH;
MIOHUMAaTh pPOJIb MAaTeMAaTHUKU B
pazButuu Poccuu

Hocmuoicenue pezynomamog pazoena |l




MMOHUMATh POJIb MATEMATUKH B
pa3Butuu Poccun

Memoovr mamemamuxku

HpI/IMeHSITI) MN3BCCTHBIC MECTOIbI
IIpYU PEIIEHUH CTaHJAPTHBIX
MaTEMaATHUYCCKUX 3aJda4,
3aMeyvaTh M XapaKTEePH30BaTh
MAaTEMATHUYCCKHUC
3aKOHOMEPHOCTH B
OKpyKaromen
JIEMCTBUTEIIFHOCTH,

MIPUBOUTH TIPUMEPHI
MaTeMaTUUECKHUX
3aKOHOMEPHOCTEH B MIPUPOJIE, B
TOM YHCJIC XapaKTEPU3YIOITUX
KpacoTy U COBEPIIECHCTBO
OKPYXKAIOIIEro MUpa U
MIPOM3BEICHUI UCKYCCTBA

Hcnonvzoeams ocHosHbie Memoobl
dokazamenbcmead, nposooUmMb
00KA3aMenbCmeo U bINOIHAMb
onposepaicenue;

NPUMEHSMb OCHOBHBLE MEMOObL

peULeHUsr mamemamuiecKux 362062’{,'

Ha OCHOBE MAMeMamu4eckux
3aKOHOMepHOCmell 8 NpUpooe
Xapakmepuzoeams Kpacomy u
COBEPUIEHCINGO OKPYHCAIOUE20
MUpa u npousedeHuUll UCKyccmed,
npuMeHamb npocmetiuiue
npocpamMmuble cpeocmsd u
91eKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NpuU peuieHuu
Mamemamuyeckux 3a0ay

Hcnonn30BaTh OCHOBHEIE METOEI
JIOKa3aTelbCTBRA, MIPOBOJIUTH
JIOKA3aTeIbCTBO M BBIIOJIHATH
OTIPOBEPIKEHUE;

MPUMEHITh  OCHOBHBIE  METOJIBI
pelIeHus] MaTeMaTHIECKUX 3a/1a4;
Ha OCHOBE MaTEeMAaTHYECKHUX
3aKOHOMEPHOCTEH B TIpUpOJIS
XapaKTepru30BaTh KpacoTty H
COBEPIIECHCTBO OKPYKaIOIIEro
MHpa U TPOU3BEACHNUN UCKYCCTBA;
MIPUMEHSTh MpocTeuIre
IpOrpaMMHBIE cpencTBa H
3JIEKTPOHHO-KOMMYHHUKAITHOHHBIC
CHCTEMBI npu pelIeHun
MaTeMaTHYECKUX 3a]a4;
[IOJB30BaThCS MIPUKJIaTHBIMH
nporpaMMaMu W IIporpaMMaMu
CHMBOJILHBIX  BBIUMCIIEHMH I
HCCIIENOBAaHUS  MaTEMaTHYECKHX
00BEKTOB

Jlocmusicenue pesynomamos pazoena ll;

NPUMEHAMb MamemMamuieckue 3Hanus K
UCCLe008AHUIO OKPYIHCATOUe20 MUpa
(modenuposanue Gusuueckux
npoyeccos, 3a0ayi IKOHOMUKU)




DopMbl OPraHU3aluM 3AHATHA
UHAUBUAYaJIbHAS;
dbpoHTaNbHAS
rpynnoBas (KOJUIEKTHUBHA );
WUHAUBUAYaJIbHO-TPYIINOBAS;

OYHasl;
3a04Hasl;

KJIACCHO-ypOYHasl;

caMOCTOsITeIbHAas pab0Ta yUeHUKOB (KOHTPOJIbHAS, CAMOCTOSATENIbHAS, TECT).

DopMbI KOHTPOJISI

TecTupoBaHue 10 HECKOJIBKUM BapUaHTaM;
CamocTosTenbHas padbora;

KonTponbsHas pabota 1o BapuaHTam;
[TuceMeHHbIl onpoc (MaTeMaTUUYECKUM TUKTAHT);
3auér-Oecena mo mMaTepuagaM Kypca;

YcTHBIN Onpoc;

Omnpoc ¢ momomsto [IK (Tect ¢ BEIOOpOM 0TBETA);
NuanBrayanbHble 3a/1aHAS 110 KapTOYKaM;

ONoGak~wWNE

Bxopanasi, mpomexyTouHasi 1 UTOTOBasi KOHTPOJIbHAs paboTa COCTaBIIEHbI IO Kypcy MaTeMartuka (anredpa u reometpusi) 10 kmace

u 11 knacc, B TeMaTH4eCKOM IJIaHUPOBAHUU OTOOPAKEHBI B MOJyJIE « ANITeOpay.






Cucrema OLCHKH TOCTHKECHUS IJIAHUPYEMBIX Pe3y/JbTATOB OCBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHON IPOrpaMMbl CPEeIHEro
0o01ero od0pa3soBaHus

OcHOBHOE HampaBJieHMe U 1eJIb OIICHOYHOU JEATEeNbHOCTH B 00pa30BaTENbHOW OPraHM3aluy B COOTBETCTBUU C TPeOOBAaHUSAMU
OI'OC OOO - oueHka 00pa3zoBaTENbHBIX JOCTUKEHUN 00yYarOIINXCA Ha Pa3IMYHbIX 3Tamax 00y4eHHUs! KaK OCHOBA UX MPOMEKYTOUYHOU U
UTOTOBOM aTTeCcTallMM, a TaKXe OCHOBA IMpPOLELYyp BHYTPEHHET0 MOHHUTOPUHIA OO0Opa30BaTENbHOM OpraHu3alllid, MOHUTOPHUHIOBBIX
UCCIeI0BaHUN MYHHUIIMIIAJIbHOTO, PETHOHATILHOTO U (Pe/iepaIbHOTO YPOBHEH.

OCHOBHBIM 00 bEKTOM CHCTEMBI OLIEHKH, €€ COAePKATeJIbHOI 1 KpuTepuaabHoi 6a3oii BeicTynatoT TpedoBanus GI'OC, koTopsie
KOHKPETU3UPYIOTCS B TUIAHUPYEMBIX pe3yjbTaTaX OCBOEHHUS 00ydaloIIMMHUCA OCHOBHOW 00pa3oBaTeIbHOM MporpamMmbl 00pa3oBaTeIbHOU
OpraHu3aIuu.

CucreMa OIIeHKH BKIIIOYAeT MPOLEeAYypbl BHYTPEHHEHN U BHEIIHEH OLICHKH.
BHyTpeHHSsIsl OlleHKA BKJIIOYAECT:
CTapTOBYIO JUArHOCTHKY,
TEKYIIYI0 U TEMAaTUYECKYIO OLIEHKY,
noptdouo,
BHYTPHILKOJIbHBIII MOHUTOPUHT 00Pa30BaTENIbHBIX JOCTHKEHHMH,
INPOMEKYTOUYHYIO M UTOTOBYIO aTTECTALIMIO 00Yy4arOLUXCS.
K BHemIHMM npoueaypamM OTHOCSTCS:
> roCy/apCTBEHHAsl NTOTOBasl aTTECTalUs
> He3aBUCHMasl OL[EHKa KauecTBa 00pa30BaHUsl 1 MOHUTOPUHIOBBIE HUCCIIEIOBAHUS OKPYKHOI'O, PETHOHAIBHOTO U
(benepabHOrO ypoBHEH.

YV V V V V

Conep:xxanue y4eOHOro npeamera.
Aureopa.
JelictButenbHble uncina. [lonstue HaTypanbHOro uncia. MHoxectBa uyncen. CBONCTBA IEHCTBUTENBbHBIX YKces. KoMIuiekcHbIe uncia u
ornepanuy HaJ HUMU. MeToa MaTteMaTH4ecKoi MHAYKIUU. Jloka3aTenbCTBO YUCIOBBIX HEPABEHCTB. JlennMocTh 1enbiX uncesl. CpaBHEHUs
110 MOJAYJIIO M. 3a/1a4y C LETOUYHUCICHHBIMUA HEU3BECTHBIMH.
PanmonanbHble ypaBHEHUS U HEpaBeHCTBA. ParrionanbHbie BeipakeHuss. @opMyiibl OuHomMa Hel0TOHA, CyMMBI M Pa3HOCTH CTETICHEH.
JleneHne MHOTOWIEHOB C OCTaTKOM. PannoHanbHble ypaBHeHUs. CHUCTEMBbl palliOHAIbHBIX YpaBHEHUNU. MeTOo1 MHTEPBAJIOB PeLICHUs
HepaBeHCTB. PaninonanbHble HepaBeHcTBa. Hectporue HepaBeHcTBa. CUCTEMBI palliOHAIbHBIX HEPABEHCTB.



Kopens crenenu n . [lonsitTue kopHs crenenu n. KopHu yeTHo#l u HeueTHOU creneHeil. Apupmernyeckuil KopeHb. CBONCTBA KOpHEN
crerneHy n. CTeneHb NOJ0KUTENBHOTO yncia. [IoHATHE U CBOMCTBA CTENEHU C pallMOHAIBHBIM NOKa3areneM.[lonaTrue crenenu ¢
VMPPALMOHAIBHBIM ITI0KA3aTEIIEM.

Jlorapudwmsl. [Tonsitue u ceoiictsa norapudmos. Jlorapupmuueckast pyHkuus. Jlecarnunslii sorapudm (MpudINKEHHBIE BHIYUCICHUS).
[lokazarenpHble U JOorapupMUUECKre YypaBHEHUs U HepaBeHCcTBa. [IpocTeiiniye nokasarenbHble U JOrapu(pMUUIECKUe YpaBHEHUS.
VYpaBHeHUs, CBOAAIIMECS K TPOCTEUIIUM 3aMeHOM Hen3BecTHOro. [IpocTeiiine nokaszareiabHble U JorapudMuyeckue HepaBeHCTBA.
Hepagenctsa, cBoasnmecs K NpOCTEHIINM 3aMEHOM HEM3BECTHOTO.

Cunyc, xocunyc yria [louarue yrna u ero mepsl. OnpesiesieHue CHHyca U KOCUHYca yTia, OCHOBHBIE (POPMYJIbI Uit HUX. APKCUHYC U
apkkocuHyc. TaHreHc u kotaHreHc yria Onpeenenue 1 OCHOBHbIE (DOPMYJIbI JJIsl TAHT'€HCA U KOTAHT'€HCa yrila. APKTaHTeHC U
apkkoTaHrenc. @opmyibl cioxkenus. KocuHyc cymMMbl (M pa3HOCTH) IBYX yriioB. DOpMyJibl U1l TOMOJHUTENbHBIX yIiIoB. CHHYC CyMMBI (1
pa3zHocTH) ABYX yrioB. CymMma M pa3HOCTh CUHYCOB U KOCMHYCOB. @OpMYJIbI JIIsl ABOMHBIX U MOJOBUHHBIX YIiioB. [Ipon3BeneHne cuHycoB
1 KOCUHYCOB. POpMyIIbI 71l TAHT€HCOB. TpUroHOMeTpUYecKre PYHKIIMH YUCIOBOr0 apryMeHTa. OyHKIMU Y =Sin X, y =COS X, Y =tg X, y
= ctg x. Tpuronomerpruueckue ypaBHEHUs U1 HepaBeHCTBA [IpocTeilire TpUroHOMETpUIECKUE ypaBHEHUS. T pPUTOHOMETPUYECKIE
ypaBHEHHMsI, CBOJAIINECS K TPOCTEHIINM 3aMeHON Hen3BeCcTHOro. [IpuMeHeHe OCHOBHBIX TPUTOHOMETPUUECKHUX (POPMYIT ISl peleHus
ypaBHeHui. O1HOpoIHbIE YpaBHEeHUs. [IpocTeiine TpuronomeTpruueckue HepaBeHcTBa. HepaBeHcTBa, CBOAAIIMECS K TPOCTEUILINM
3aMEHOU HEM3BECTHOT 0. BBeieHNE BCIIOMOraTesIbHOTO YIJIa.

DneMeHThl KOMOMHATOPUKHU, CTATUCTUKU U Teopun BeposTHocTeil. [lepectanoBku. Pazmenienus. Coueranus. BeposSTHOCTh COOBITHS.
[TonsiTue u cBoiicTBa BeposiTHOCTH coObITHs. HacToTa. YcinoBHast BepoITHOCTh. OTHOCUTENbHAA YaCTOTa COOBITHS. Y CJIOBHAs
BEpOATHOCTh. HezaBucHMBbIE COOBITHS.

[ToBTOpenue. [Ipu opranuzanuu TEKyIIEro U UTOrOBOTO MOBTOPEHUS UCIIOJIb3YIOTCS 3a1aHMs U3 pasiena «3aJaHus Il HOBTOPEHUS» U
Ipyrue MaTepHuabl.

Oyukiyun. yHkuuu 1 ux rpa@uku nemeHTapHble QyHKIuu. McenenoBanue QyHKIMI U TOCTpOEHUE UX TPAPUKOB AJIEMEHTAPHBIMU
MeTtonaMu. OCHOBHBIE CIIOCOOBI peoOpa3zoBanus rpadukoB. ['paduku Gynkumii, conepxamux moaynu. [penen pyHkmm u
HernpepbIBHOCTD. [loHsTHe npenena Gynkuuu. OqHOCTOPOHHUE TIPEIENbl, CBOMCTBA Ipe/enoB. HernpepbIBHOCTh (PYHKIIHI B TOUKE, HA
WHTEpBaJe, Ha oTpeske. HempepbIBHOCTE dnieMeHTapHbIX QyHKIM. Pa3zpoiBHble pyHkiuu. O6patusie pynkuuu . [Tonstue oOparHoit
¢bynkiuu. B3anmao obpatabie Gynkuun. OOpaTHbIe TPUTOHOMETPHUUECKHE (PYHKITHH.

Havyaja MmaTeMaTH4ecKOro aHaJmsa.

[Ipenen mocnenoBaTenpHOCTH. CBOMCTBA Mpe/ieioB. beckoHeuHO yObIBaroIas reoMeTpudueckas rmporpeccus. Yuco e. [IpousBogHasi.
[Tonsitue mpousBoHoOM. [Ipon3BOIHAS CyMMBI, Pa3HOCTH, IPOU3BECHHS M YaCTHOTO NBYX QyHKIMiA. HenpepbIBHOCTH QyHKITHH,
UMEIOIUX MPOou3BoAHY0, muddeperiuan. [IpousBoansie anementapubix QyHkmuii. [IpounsBoaHas cioxuaoi ¢pynkuuu. [IponsBoanas
obOparno#i ¢pynkuuu. [Ipumenenne nponsBogHol. MakcuMyMm U MUHUMYM (pyHKIIMH. YpaBHEHHE KacaTenbHOU. [IpubamkeHHbIe
BbIuncienus. Teopemsl o cpeaneM. Bo3pacranue u yosiBanue pyHkiuil. [Ipon3BoHbie BRICIIMX TOPSAKOB. BeimykiocTs rpaduka



¢GyHKIMU. DKCTpeMyM (QYHKIUU C €IMHCTBEHHON KPUTHYECKON TOUKOM. 3aJaul HA MaKCUMYyM U MUHUMYM. ACUMOTOTHI. /[poGHO-
nuHeitHas ¢yHkuus. [Toctpoenue rpagukoB pyHKUIUN ¢ npuMeHeHneM npousBoanoil. opmyna u psan Teitnopa.

[TepBooOpasnas u unrerpai. [lonsarue neppooOpa3Ho. 3aMeHa MEPEMEHHON U MHTErpU-pOBaHUE 1O YacTsAM. [1momans kpuBoIHMHEHHOM
Tpaneuun. OnpeaeneHHslil uuterpai. [lpubnmkenHoe BeIuucieHne onpeaenennoro uurerpaia. ®opmyna Herorona — JleitOnuna.
CaolicTBa onpeieIeHHbIX HHTErpasioB. I[puMeHeHre onpeeIeHHbIX HHTErPajoB B TEOMETPUUYECKUX U (pU3nYecKuX 3aaadax. [lonsarue
g depeHIaTbHOTO ypaBHEeHU. 3a1auu, TPUBOIAIINE K AU PepeHInaTIbHbIM YPABHEHUSIM.

YpaBHEHMS U HEPABEHCTBA.

PaBHOCUIIBHOCTD YpaBHEHHI 1 HepaBEeHCTB. PaBHOCHIIbHBIE TPEOOpa30BaHUs YpaBHEHUN U HEPABEHCTB. Y paBHeHUs-cineAcTBUs. [lonsaTue
ypaBHEHUS-CIIeACTBUSA. Bo3BeneHre ypaBHeHHs B UeTHYIO cTeneHb. [loTeHunpoBanue sorapupmuieckux ypasHeHuil. [lpusenenue
MOI00HBIX UJIeHOB ypaBHeHUs1. OCcBOOOXKIeHNE ypaBHEHHS OT 3HaMeHatens. [IpuMenenre norapuMuyeckux, TPUroHOMETPUUECKUX U
apyrux ¢popmyii. PaBHOCUIBHOCTH YpaBHEHUH 1 HEPABEHCTB cucTeMaM. PerieHre ypaBHEHUH ¢ MOMOIIbIO cucTeM. YpaBHeHus Buja f(a(x))
= f($(x)). Pemenne HepaBeHCTB ¢ momortibio cucteM. HepaBenctsa Buza f(a(x)) > f($(x)). PaBHOCHIIBHOCT ypaBHEHUH Ha MHOYKECTBAX.
Bo3BesneHue ypaBHeHMs B YETHYIO CTENIEHb. Y MHOXKEHHE ypaBHeHUs Ha ¢yHKUuI0. JlorapugmupoBaHue U NOTEHUUPOBaHHE YPAaBHEHUH,
MpUBEACHHE NMOAOOHBIX YJICHOB, MPUMEHEHNE HEKOTOPHIX (hopMyI1. PABHOCHIIBEHOCTH HEPABEHCTB Ha MHOKeCTBA. Bo3BeeHe HepaBeHCTBa
B YETHYIO CTEIIEHb U YMHOXXEHHE HEPABEHCTBA HAa (DYHKIUIO, TIOTEHIIMPOBAHUE JIOTAPU(PMHUUECKUX HEPABEHCTB, IPUBEICHHE 110100HBIX
YJIEHOB, IPUMEHEHUE HEKOTOpBIX opmyi. Hectporue HepaBeHcTBA. MeTO NPOMEKYTKOB ISl YPaBHEHUH U HEPABEHCTB. Y PAaBHEHHUS U
HEpaBEHCTBA C MOAYJIIMU. MeTo/1 MHTEPBAJIOB AJIsl HENPEPbIBHBIX (pyHKUMH. Vcrnonb30BaHne CBOWCTB GYHKIMNA ITPU PELIEHUH YPaBHEHUIN
1 HepaBeHCTB. Vcnonb3oBaHue 06acTel CylecTBOBAHUS, HEOTPULIATEIbHOCTH, OTPAaHUYEHHOCTH, MOHOTOHHOCTH M 3KCTPEMYMOB
(GyHKIMH, CBOMCTB CHHYCA U KOCUHYCA IIPU PELICHUH ypaBHEHUN U HepaBeHCTB. CUCTEMbI YPaBHEHUHN C HECKOIBKUMH HEU3BECTHBIMU.
PaBHOCHbHOCTH cucreM. Crucrema-cienctsue. MeTonn 3aMeHbl HEM3BECTHBIX. PaccyKIeHus ¢ YMCIOBBIMU 3HAYECHUSMH IIPU PELICHUU
CUCTEM YpaBHEHUI. Y paBHEHHUsI, HEPABEHCTBA M CUCTEMBI C IIapaMeTpamMu. Y paBHEHUs, HEPABEHCTBA M YPABHEHUS C IIAPAMETPOM.
IToBTOpenue. IIpu oprann3anny TEKyIIETO U UTOrOBOIO OBTOPEHUS UCIIOIB3YIOTCA 3alaHMsl U3 pas3zena «3aAaHus Uil IOBTOPEHUSI») U
IpyTHe MaTepuabl.

I'eomerpus.

[Ipsimble 1 MII0CKOCTHU B NTpocTpaHCTBE. OCHOBHBIE MOHATHS CTEPEOMETPUH (TOUKA, MPSAMAst, INIOCKOCTh, IPOCTPAHCTBO).
Ilepecekaronuecs, napaulebHbIE U CKPELIMBAOLIMECS NIPSIMbIE. YTOI MEKIY MPSAMBIMU B IpocTpaHcTBe. [lepnenauKyIspHOCTD NPSAMBIX.
[TapannenbHOCTH M NEPIIEHANKYIISIPHOCTD IPSAMOM U INIOCKOCTH, IMPU3HAKU U CBOMCTBA. TeopeMa O Tpex MeprneHauKyJspax.
[lepnieHAuKYJIAp U HAKIIOHHASI. YTOJ MEXKY IPSAMOM U ITIOCKOCTBIO.

[TapaymenbHOCTH IIIOCKOCTEN, NEPIEHAUKYIISIPHOCTD INIOCKOCTEN, MPU3HAKU U CBOMCTBA. J|ByrpaHHbINA YroJl, IMHENHBIN Yol
JBYTPaHHOIO yTJa.

Paccrosnus oT TOYKH 10 TNIOCKOCTH. PaccTosiHue OT npsAMOn 10 IUIOCKOCTH. PaccTostHue Mexay napajulelIbHbIMU IIIIOCKOCTSIMH.
Paccrosnne mexny CKpeluBaromUMHACS IPSIMbIMH.



[TapannensHoe npoektupoBanue. [lnomaas OpToroHaaIbHON MTPOEKIIMKU MHOTOYTroJbHUKA. M300paskeHre NpoCTpaHCTBEHHBIX (UTYD.
MHmuororpannuku. Bepminnsl, peOpa, rpanu MHOrorpanHuka. Pa3sseprka. MHororpanssie yriibl. Beimykiible MHOrorpanHuku. Teopema
Ditnepa.

[Ipu3ma, ee ocHOBaHuUs1, OOKOBBIE pedpa, BbICOTA, OOKOBas MOBepXHOCTh. [Ipsimas u HaknoHHas npusma. [IpaBunbHas npusma.
[Napannenenunen. Kyo.

[Tupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEpXHOCTh. TpeyronbHas nupamuia. [IpaBunpHas nupamuaa. Y ceueHHas
MApaMHUJIA.

CummeTpuu B KyOe, B mapajieienurnesae, B mpusme u nupamuje. [loHsaTue o CMMMETpUur B IPOCTPAHCTBE (LIEHTpallbHAs, OCceBas,
3epkanbHas). [lpuMepsl cuMMeTpHil B OKpyKarolieM MUpE.

Ceuenus ky0a, npu3Msl, nupamubl. [IpencraBnenue o npaBUIbHBIX MHOTOTpaHHUKAX (TeTpa’ap, Ky0, OKTa’ap, JOJAEKAdP U UKOCABIP).
Koopaunats! u BekTophbl. JlekapToBbl KOOPAMHATHI B TpocTpaHcTBe. DopMyria pacCTOSIHUS MKy JBYMsl TOUKaMU. Y paBHEHUS chepbl U
IJI0CKOCTH. POopMyia pacCTOAHUS OT TOUKHU JO INTIOCKOCTH.

Bekropsl. Moayne BekTopa. PaBeHcTBO BEKTOpOB. Cl10’KEHHE BEKTOPOB M YMHOXKEHHE BEKTOPA HA YUCIIO. YTOJI MEXKIy BEKTOPaMHU.
Koopaunarts! Bexkropa. CkalispHOe npon3BeieHne BeKTOpoB. KoinHeapHbie BEKTOpHI. Pasio)keHne BeKTopa Mo AByM HEKOJUIMHEAPHBIM
BekTopaMm. Komiutanapssie BeKTOpsl. PasnokeHne 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

Tena u noBepxHocTH BpauieHus. Llmnuap u konyc. ¥YceueHnHslit koHyc. OCHOBaHHE, BHICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yomas,
pasBepTka. OceBble CEUEHUs U CEYECHMSI MapajuIeIbHbIe OCHOBAHMIO.

Hlap u cdepa, ux ceueHus:, kacarenbHas INIOCKOCTh K chepe.

OOwembl Ten u miomaau ux noepxHocrei. [loustue 06 oobeme Tena. OTHOIIEHHE 00BEMOB MOAOOHBIX TEII.

®opmyibl 00beMa Ky0a, IpSMOYTOJIbHOI0 apajlieNnenuneaa, Ipyu3Mbl, HTUIHHIpa. PopMyssl 00beMa NupaMubl U KoHyca. @opMyibl
IUIOILA/M TOBEPXHOCTEN MIUHApa U KoHyca. @opMmysiel o0beMa mapa u miomaau cpepsl. Teopema UeBsl 1 Teopema Menenast.



TEMATHYECKOE IINTAHUPOBAHHUE

MaremaTuka: anredpa u Hayaja anaausa 10 kiaace

Ne Coaep:xanue ba3oBblii | YriyOseHHbII
yueOHOro MaTepuaja YPOBeHb YPOBeHb
(2uaca B (4 yaca B
HeJ1eJI10) HeJ1eJI10)
IloBTOpenune matepuana 7-9 kiacca 1 2
I' 1aBal. [leiicTBUTEIbHbIE YHCTIA 9 17
81 | HarypasibHbIe U IeIbIC YHCIIA 1 3
82 | PanmoHanbHbIC YKCIIa 1 2
83 | UppannoHaibHbIe YHCIIa 1 2
84 | MHOX€ECTBO JI€HICTBUTENBHBIX YUCE 1 4
85 | Moaynb JeHCTBUTEILHOTO YKCIIa 1 1
Konmponvnas paboma Ne 1 no meme: «/[eticmeumenvhbie 1 1
yucaa»
86 | Merox MaTeMaTHYCCKON MHIYKIUH 1 3
Bxomnas koHTpoabHas paboTa 1 1
I'nasa I1. YucaoBbie pyHKIIUU 5 10
87 | Onpenenenue uncinoBoit pyukmun. CrocoObl eé 1 2
3aJIaHUs
88 | CpoiicTBa QyHKIUI 1 3
89 | Ilepmoanyeckue GyHKIHH 1 2
§to | O6partHas QyHKIMS 2 3
Koumponvnas paboma Ne 2 no meme: « Hucnogwvie - 1
GyHKYUUY»
I'nasa II1. Tpuronomerpudeckue GpyHKIUN 11 22
811 | YucmoBas OKpY>KHOCTb 2 2
812 | YucnmoBas OKpY>KHOCTh Ha KOOPJUHATHOMN - 1
MJIOCKOCTH
813 | Cunyc u kocuHyc. TaHTeHC U KOTaHTEHC 2 2
814 | TpuronomeTrpuueckne QyHKIUU 2 2
YHUCJIOBOT0O apryMeHTa
815 | Tpuronomerpuueckue GYHKIIUU YTIIOBOTO - 2
apryMeHra
816 | p i _ o 1 2
VHKIIMM y=SINX, y=COSX U CBOMCTBA U Irpauk
Koumponvnas paboma Ne 3 no meme: 1 1

«Tpueconomempuyecxkue Qynxyuu»




817 | Hocrpoenne rpaduka Gynxmpn y = m f (x) 0,5 2
818 | [Toctpoenue rpaduka ynkinuu y = m (kx) 0,5 2
819 | 'paduk rapMOHHYECKOTO KOJICOAHHUS - 2
§20 OyHKIMM y=tg X, ctg X, UX CBONCTBA U rpaduxu 1 2
821 | OOpaTHBIC TPUTOHOMETPHUECKUE PYHKIIUH 1 2
I'nasa |V. Tpuronomerpnyeckue ypaBHeHUs1 18 29
822 | I[pocreiiie TPUTOHOMETPHUYCCKUE YPABHCHUS U 2 4
HEepaBEeHCTBA
IIpoMe:xkyTOUHASI KOHTPOJIbHAsA padoTa 1 1
823 | Metopl peneHus TPUTOHOMETPHUUYECKUX 1 3
ypaBHEHUH
Konmponvnas paboma Ned no meme: «Pewenue 1 1
MPULOHOMEMPUUECKUX YPABHEHULL»
I'naBa V. IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAKEHNH
§24 CuHyC 1 KOCUHYC CyMMBI ¥ PA3HOCTH apTyMEHTOB 1 2
825 | TaHreHC CyMMBI U Pa3HOCTH apryMEHTOB 2 2
826 | dopMyIIbI IPUBEICHHS 1 2
827 | ®opmynbl  ABOMHOrO  aprymenta. ®Dopmysisl 1 4
NOHIKEHUS CTETIEHU
828 |IlpeoOpa3oBaHue CyMM  TPUTOHOMETPHUYCCKUX 2 3
(GyHKIHN B TPOU3BEICHUS
829 | IIpeoOpazoBanue MIPOU3BEACHUI 1 3
TPUTOHOMETPUUYECKUX (DYHKIIMI B CYMMBI
830 | IIpeoOpazoBanue BeIpaxkeHus A sin X + B cos X k 1 2
Buay C sin (x+t)
831 | Meroabt penieHus TPUTOHOMETPUUECKUX 2 3
ypaBHEHHU (MPOAOJIKEHHE)
Konmponvnasa paboma Ne5 no meme: «Memoowi pewienus 1 1
MPULOHOMEMPUYECKUX YPAGHEHU»
I'masa VI. KomniekcHble yncia 6 12
832 | KommiekcHpie  4Wmcina W apuPMETHICCKHUC 1 2
oTiepalnyy HaJ HUMHU
833 | KoMIuiekcHbIC YKClia ¥ KOOPAUHATHAS TUIOCKOCTh 1 2
834 | TpuroHomeTpuyecKas dbopmyna 3anucu 1 3




KOMIIJICKCHOTI'O 4HCJIa

835 | KomIuiekcHbIE YnCIia ¥ KBaIPaTHBIC ypaBHEHHUSI 1 2
836 | Bo3BeneHre KOMIUIEKCHOIO 4YHCIAa B CTCICHD. 1 2
N3Bneyenne KkyOM4ecKoro KOpHs U3 KOMILJIEKCHOTO
qyucia
Konmponvnas paboma Ne6 no meme: «Kommnnexcrule 1 1
qyucaar»
I'nasa VII. IIpon3Boanas 12 26
837 | YucnoBsle OCIEA0BATEIBHOCTA U UX CBOMCTBA. 1 3
838 | IIpenen mociaem0BaTEIIBHOCTH 1 2
839 | IIpenen GyHKIHH 1 2
840 | OnpeneneHue MPOU3BOIHOM 1 2
841 | BeruuciieHHe MPOU3BOIHBIX 3 3
842 | lIuddepennupoBanue CJIOKHOU byHKIUY. 1 2
HNuddepennmpoBanre 0OpaTHON QyHKIIUH
843 | YpaBHeHue KacaTeabHOM K rpaduKy (GyHKIIHH 1 2
Konmponvnas paboma Ne7 no meme: 1 1
«/[ugppepenyuposarue ynkyuily
844 | IlpuMeHeHME TPOU3BOTHOM IS - 2
UCCIIE0BAHUS (DYHKIIHIMA
845 | IToctpoeHue rpaduKOB QyHKITUIH 1 2
846 | [IpuMmeHeHUE IPOU3BOIHOM IS 1 4
OTBICKAHMS  HAWOOJBIICTO MW  HAMMEHBIIErO
3HAUYEHUN HEMPEPHIBHON (QYHKIIUU HA TPOMEKYTKE
Koumponvnasa paboma Ne§8 no meme: «llpumenenue - 1
l’lpOMS’GOdHOlZ aﬂﬂ OMbICKAHRUA Hau60ﬂbmux U HAUMEHbUIUX
3HaueHUull Henpepvl8HOU PYHKYULY
I'nasa VIII. KomOuHaTOpUKA 1 BEPOATHOCTH 5 9
[IpaBuno ymuHoxxenus. KoMmOuHaTOpHBIE 3ama4M. 1 2
[lepecTanoBku U (haKTOpPHAIBI
Hrorosasi KOHTpOJIbHAsA padoTa 1 1
Bbi60op HeckonbKHX 3JeMEHTOB. buHOMUaNbHBIE 1 2
KO3 DUITHEHTBI
836 | Bo3BeneHHe KOMIUIEKCHOIO 4YHCIAa B CTCICHD. 1 3




PBBHGHCHHGKY6HHECKOFOKOpHﬂH3KOMHH€KCHOFO

quciia

Koumponvnas paboma Ne9 no meme: «Cuyyaiinvie 1
COOBLIMUSL U BEPOAMHOCUY

O6o00mariee MOBTOPEeHUE 11




MaremaTuka: anredpa u Hayaja anajausa 11 kiaacc

Conep:xanne yueOHOro MaTepuaJia ba3zoBblii | Yriry0JieHHBI
YPOBE€Hb il ypoBeHb
(2 yaca (4 yaca
B B He/leJII0)
He/1eJI10)
[ToBTOpenue marepuana 10 kiacca 2 4
I'nasa I. MHoro4ieHbl 6 11
81 | MHOrOWICHBI OT OJTHOH MEePEeMEHHO 2 3
82 | MHOTOWICHBI OT HECKOJIBKHX MEPEMEHHBIX 1 3
83 | YpaBHCHUS BBICHIMX CTCIICHEH 2 4
Konmponvnas paboma Nel no meme: «Mnozounenvr». 1
I'nasa II. Crenenu u kopau. CteneHHble QyHKIIUN 14 26
84 [ToHsiTE KOPHS N-OU CTENEHU U3 IEUCTBUTEIBHOTO YUCIIA
BxonHas koHTposbHas paboTa
85 OyHKIUA y= n\X, HX CBOICTBA U rpaduk 1 3
86 | CoiicTBa KOpHS N-0ii CTENEHU 2 3
87 | IlpeoGpa3oBanue BBIPAXKEHUM, COAEPKAIIMX PaJTUKAIIBI 2 4
Konmponvnas paboma Ne2 no meme: « Ilpeobpazosanue 1 1
BIPAICEHULL, COOEPAHCAUUX PAOUKATBLY
88 | IToHsATHE CTENECHH C JTIOOBIM PAIHOHATIBHBIM TTOKa3aTeIeM 2 4
89 | Crenennble GYHKIUH, UX CBOWCTBA U TpaduKH 2 4
810 | M3BieueHre KOPHEH U3 KOMIUIEKCHBIX YHCEI 1 3
Koumponvnas paboma Ne3 « Cmenennas pynkyus» 1 4
I'nasa III. Iloka3areabHasi u Jorapudpmudeckas 19 32
811 | Iloka3arenpHas QyHKIHS, €€ CBONCTBA U rpaduKu 1 4
812 | [loka3arenbHble YpaBHCHUS 2 4
813 | [loka3arenbHBIC HEPABESHCTBA 2 2
814 | IlonsTue norapugpma 2 2
815 | Jlorapudmuyeckas pyHkmus, e€ CBOWCTBA U rpaduk 2 3
Konmponvnasa paboma Ne4 no meme: «Jlocapugpm» 1 1
816 | CroiictBa orapuMoB 2 4
IIpomexyTo4yHasi KOHTPOJILHAsI padoTa 1 1




817 | JlorapudmMudeckue ypaBHEHHS 2 4
818 | Jlorapudmuueckue HepaBeHCTBA 2 4
819 | MuddepenimpoBanue moxka3areabHON 1 1 3
norapupmMuueckon QpyHKIMiA
Konmponvnas paboma Ne5 no meme: «Jlocapughmuuecxue 1 1
YPasHeHusL»
I'nasa IV. IlepBooOpa3Has u MHTerpaJI 5 10
820 | ITepBooOpa3Has U HeoONpeaAeAEHHBINA HHTErPa 2 4
821 | OnpenenéHHBINA HHTETPAT 2 5
Konmponvnas paboma Ne6 no meme: « Unmezpany 1 1
I'maBa V. J1eMeHTbI TEOpPHU BEPOATHOCTEH U 3 8
MAaTeMAaTHYEeCKON CTATHCTUKHU
822 | BeposSTHOCTb U TeOMETPHSI 1 2
823 | He3aBucHMbIC TIOBTOPCHHUS UCTIBITAHUI C JIBYMsI HCXO/IaMH 1 2
824 | Craructudeckre MeTo 6l 00paboTKH HH(BOPMAIIUU 1 2
825 | I'ayccoBas kpuBast. 3aKOH OOJIBIINUX YKCEIT - 2
I'nmasa VI. YpaBHeHus u HepaBeHcTBa. CHCTEMBbI 10 29
YPABHEHUI U HEPABEHCTB
826 | PaBHOCHJIBHOCTH YpaBHEHUI 2 3
827 | OOrre METOIBI PELICHHS YPaBHEHUI 2 3
8§28 | PaBHOCHIIBHOCTH YpaBHEHUI 2 3
829 | YpaBHCHHS M HEPABEHCTBA C MOAYJISIMU - 3
Konmponvnas paboma Ne7 no meme: « Ypaeuenus u 1 1
HepaseHcmeay
830 | YpaBHEHHs 1 HEPABEHCTBA CO 3HAKOM pajuKalia - 2
831 | YpaBHCHHMS U HEPABEHCTBA C IBYMsI IIEPEMCHHBIMU - 3
832 | Jloka3aTenbCTBO HEPABEHCTB - 3
833 | Cucrembl ypaBHEHUI 2 4
Konmponvnasa paboma Ne§ no meme: « Cucmema ypasrenuiiy } 1
834 | 3amaum ¢ mapaMeTpaMu - 3
Hrorosasi KoHTpOJILHAsSI padoTa 1 1
O6o61maroiee NOBTOpeHHe 9 14
Bcero 68 136




MaremaTuka: reomerpus 10 kiacc

Conep:kanmne y4eOHOro MmaTepuaJjia ba3oBblil [Yriy0JjieHHOe
YPOBeHb |M3y4ueHHe
(24vacaB |(24yacaB
HeleJI0) | HeeJ1)

BBenenue 5 5
['naBa . [TapanneabHOCTh MPSAMBIX U IJIOCKOCTEN 19 19
['aBa II. [leprieHANKYISIPHOCTH NPSIMBIX U INIOCKOCTEM 20 20
['1aBa III. MHOrOrpaHHuKu 16 16

[loBTOpeHue kypca reomerpun 10 kimacca 8 8




MaremaTuka: reomerpus 11 kiacc

Conep:kanmne y4eOHOIro MaTepuaJjia ba3oBblii | Yriy0JieHHoe
YPOBEeHb | H3Yy4YeHHue
(2uyacaB| (2uyacaB
HeJ1eJI10) HeJeJI10)
['naBa V. unuHap, KOHYC U map 17 17
['naBa VI. O0BbEMBI TEN 17 17
['naBa VII. MeTon koopauHaT B pocTpaHCcTBE. JIBUKEHUS 23 23
3aKITIOYNUTENBHOE MIOBTOPEHUE MPU MOATOTOBKE K UTOTOBOM 11 11

ATTCCTAllUU 110 TCOMCTPHUU
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