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INOACHUTEJIBHAA 3ATIMCKA

Pabouas nporpamma yueOHoro npeamera «Anredpay» cocTaBlieHa Ha OCHOBE:

- MdenepaabHOrO FOCYAAPCTBEHHOTO 00Pa30BaTEIHHOIO CTaHAApTa OCHOBHOTO 001Iero oopazoBanus (mpuka3z MunoOpHayku PO ot «17» nexadbps 2010 roma Ne
1897) B nelicTByIOIIEH PEAAKIINN;

- OCHOBHO#1 00pa30BaTENBHON MPOrpaMMbI OCHOBHOT'O 00IIET0 00pa30BaHUs MyHHIIUIIAIBHOTO OIO/KETHOTO 0011e00pa30BaTeIbHOTO YUPEXKISHHS FTOPOIa
Kyprana «Cpennss o0iieoopa3oBareinbHas mKoiaa Ne5y;

- TUHUM yueOHo-MeToandeckux komiiekcoB (YMK) «Anrebpay» miia 7 — 9 knacco noa penakiueit [.B. JTopodeena

N3yueHne MaTeMaTUKU B OCHOBHOM LIKOJIE JOJDKHO 00€CIIEUUTh!

OCO3HaHUE 3HAYEHUsI MATEMATHKU B IIOBCEIHEBHOM KU3HU YEJIOBEKA;

(dbopMHpOBaHKE MPEACTABICHUH O COLUANIBHBIX, KyJIbTYPHBIX U HICTOPUYECKUX (PAKTOpaX CTAaHOBJIEHUS MAaTEMaTHUYECKOW HAyKH;

(dbopmMHupoBaHKE TPEACTABICHUN O MaTeMaTHUKE KaK YacTH OOIIEYETIOBEYECKON KYJIbTYPHI, YHUBEPCAILHOM S3bIKE HAYKH, TIO3BOJISIFOIEM OIUCHIBATH U
M3y4yaThb PEAJIbHBIC IIPOLIECCHI U SIBICHUS.

B pesynpraTe u3ydyeHus MaTeMaTUKH OOydYaroIMecs pa3BUBAIOT JIOTMYECKOE M MAaTEMaTHYECKOE MBIIIJIEHUE, IOJy4YaloT MPEACTABICHUE O
MaTEeMaTUYECKUX MOJEIAX; OBIAJACBAOT MaTEMAaTUYECKUMU PACCYKICHUAMU; ydaTcs IIPUMEHATh MATEMAaTUUYECKUE 3HAHUS NIPU PEILICHUH Pa3JIMYHBIX 3a]1a4 U
OLICHMBATb MOJIyYEHHBIE PE3YJIbTAThI; OBJIA/IEBAIOT YMEHUSIMH pEIICHUs YUeOHBIX 3aa4; Pa3BUBaIOT MaTEMaTHUECKYIO0 HHTYULIUIO.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA

Anzebpa — OIMH W3 BaXHEWIIMX KOMIIOHEHTOB MAaTeMaTHYeCKOro oOpa3oBaHUs, HEOOXOAMMBIM sl NPUOOPETEeHHS KOHKPETHBIX 3HaHUN U
MPAKTUYECKH 3HAYMMbIX YMEHHI, HEOOXOAMMBIX JUIsl M3y4EHHUsl reoMeTpuH B 7-9 Kiaccax, ainreOpbl M Hayald mMareMmaruyeckoro aHanusa B 10-11 knaccax, a
TaK)K€ U3YYEHUS CMEXXHBIX TUCLUIUINH.

HpaKTI/I‘-ICCKaSI 3HAYUMOCTb anre6pbl COCTOUT B TOM, YTO MPEAMCTOM €TI0 HU3YUCHUA ABJIAIOTCA KOJIUYCCTBCHHBLIC OTHOIICHUA U IMMPOLCCCHI PCAIIBHOTO
MHpa, OIMCaHHBIC MAaTEMAaTUYCCKUMHU MOJICIISIMU.

B kypce anre6psr 7-9 kiiaccoB npeacTaBieHbl CIENYIOIINE collepKaTeabHble IUHUU: «Hucna», «YpaBHEHUs U HepaBeHCTBay», «DyHKIun», «Pemenne
TEKCTOBBIX 33Jau», «CTaTUCTHKA U TEOPUSI BEPOSITHOCTEMN.

B pamkax yka3aHHBIX cofepKaTeIbHbIX JMHUNA PEIIaOTCs CIEAYIONINE 3a]auu:



- pa3BUTHE MBILUICHUS, IPEXk e Bcero (popmMupoBaHre aOCTPAKTHOTO MBIIIJICHHUS,;

- (bOpMI/IpOBaHI/Ie JIOTUYCCKOro M aJlTOPUTMHUYCCKOI'O MBIINUICHHA, a4 TAKXKC TaKMX Ka4€CTB MBIIJICHUA, KaK CHUJia U FI/I6KOCTB, KOHCTPYKTHUBHOCTDb U

KPUTHYHOCTb,

- (bOpMHpOBaHI/Ie MATEMATUYCCKOI'O CTUJIA MBIIIJICHHA, BKIIIOUYAKOIICIO B cebs WMHAYKOWIO U JCAYKIHIO, O606H.I€HI/IC 1 KOHKPETHU3aluio, aHaJIu3 U CUHTE3,

KJIaCCI/I(I)I/IKaLII/IIO n CUCTEMATHU3allUIO, a6CTpaFI/IpOBaHI/I€ " aHAJIOT'UIO.

VYueOHblil npeaMeT «Anredpa» BXOIUT B IPEAMETHYIO 001acTh «MartemaTtuka u nHPOpMaTHUKay, ABISETCS 00s3aTeIbHBIM IS N3ydeHus B 7-9 Kiaccax.

OIIMCAHUE MECTA YYEBHOI'O ITPEIMETA B YYEBHOM IIJIAHE

B y‘le6HOM IJIaHE Ha €ro U3y4C€HUEC OTBOAUTCA:

Kaacce Y4eOnblii mpeamMer KoanuecTBo KoanuecTBo HToro 3a yuyeOHblii roa
He/leJbHBIX YaCOB | Yy4eOHBIX Helellb

7 xiacc Anrebpa 3 34 102

8 Kimacc Anrebpa 3 34 102

9 xitacc Anrebpa 3 34 102

Bceero 3a 3 rona peanuzannu nporpaMmmsl — 306 gacos.
IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA
(c yueToM nmporpamMm, BKJIOUYEHHBIX B CTPYKTYPY OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus)
JIMYHOCTHBIE, METAITPEJMETHBIE U ITIPEJIMETHBIE PE3VJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA
W3yuenne anredpsl oOecieynBaeT CIeAYIONINE PEe3yIbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl:
JIUYHOCMHbIE:

1. ['oTOBHOCTH M CIIOCOOHOCTH OOYHYAIOIIMXCS K CAMOPA3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U MO3HAHHIO; TOTOBHOCTH U
CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M IOCTPOCHMIO JalIbHEHIeH MHAWBUIYaTbHOW TpaeKTopuu 0O0pa3oBaHUs Ha 0a3e OpUEHTHUPOBKH B Mupe mpodeccuil u
npoeCCUOHATIBHBIX MPEANOYTEHUH, C YIETOM YCTOHUMBBIX TO3HABATEILHBIX HHTEPECOB.



2. CpopMHPOBaHHOCTH OTBETCTBEHHOT'O OTHOILICHHS K YUEHHIO; YBAXKUTEIBHOTO OTHOIICHUS K TPYAY.

3. CdhopMUPOBAHHOCTh LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOILIECTBEHHOW NPAKTUKH,
YUUTBHIBAIOLIETO COLUAIBHOE, KYJIbTYPHOE, 3bIKOBOE, yXOBHOE MHOT000Opa3re COBPEMEHHOTO MUpA.

4. Oco3HaHHOE, YBAXKUTEJIbHOE M JOOpOXKEIaTeIbHOE OTHOIIEHHWE K JAPYroMYy 4eJOBEeKYy, €ro MHEHHIO, MUPOBO33PEHHUIO, KYIbType, SI3bIKY, Bepe,
rpaXxJIaHCKON MO3UIMU. [ OTOBHOCTh M CIIOCOOHOCTH BECTH TUAJOr C JPYTUMH JIOJbMHU U JOCTHTaTh B HEM B3aMMOINOHHUMAaHUS (MACHTH(UKAIUS ceds Kak
MOJIHOMPABHOTO CyOBbeKTa OOIIEHHsI, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00Opa3a mapTHEpa M0 AHANOry, FTOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JOMyCTUMBIX
CHoco00B Juanora, roTOBHOCTb K KOHCTPYHMPOBaHHUIO IMpollecca JUATora Kak KOHBEHIIMOHUPOBAHUS MHTEPECOB, MPOLEAYpP, TOTOBHOCTh U CIIOCOOHOCTH K
BEJICHUIO IIEPETOBOPOB).

5. OCBOEHHOCTH COLIMAIbHBIX HOPM, IIPABUJI IOBEJIEHUS, poJiel U (OPM COLMATBHOMN KU3HU B IPYIIAX U COOOIIECTBAX.
6. ChopMupoBaHHOCTH IIEHHOCTH 37JOPOBOTO U OE30ITACHOTO 00pa3a KU3HU.

7. Pa3BHUTOCTH 3CTETHYECKOIO CO3HAHMS 4YEpe3 OCBOCHHUE XYNO0XKECTBEHHOIO Hacienaus HapoaoB Poccum u mupa, TBOPUYECKOW JESATENBHOCTH
ACTETUYECKOTO XapakTepa (CIOCOOHOCTh MOHUMATh XY/IOKECTBEHHBIE MPOU3BEACHHS; ICTETHUYECKOE, IMOIIMOHAIBHO-IICHHOCTHOE BHUCHUE OKPYKAIOLIEro
MHUPa; CIOCOOHOCTh K SMOIMOHATBHO-IIEHHOCTHOMY OCBOCHHMIO MHpPA, CAMOBBIPAKEHUIO M OPUEHTAIIMH B XYI0)KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE
KYJIbTYpPbl; YBOKEHHUE K HCTOPUU KYIbTYypbl cBoero OTedecTBa, BHIPAKEHHOW B TOM 4YMCIE B MOHMMAaHUU KPAacOThl YEJIOBEKa; MOTPeOHOCTh B OOIICHHH C
XYI0KECTBEHHBIMU MPOU3BEACHUSIMH, CPOPMUPOBAHHOCTH AKTUBHOTO OTHOIIEHUS K TPAAMIIMSIM XYI0)KECTBEHHOHN KYIbTYpPhl KaK CMBICIOBOM, 3CTETUYECKOU U
JTUYHOCTHO-3HAYUMOM 1IEHHOCTH ).

8. CpopMUpPOBAaHHOCTH OCHOB SKOJIOTUUECKON KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO AKOJIOTUYECKOTO MBITIICHHUS.

Memanpeomemnmvie.
Me:xnpeamerHbie NOHATHS

OOyuaromiyecs: yCOBEpUICHCTBYIOT MPHOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThl ¢ MH(popMauuei 1 nmononHat ux. OHu cMoryT paboTaTh ¢
TEKCTaMHM, IPeoOpa30BbIBATh U MHTEPIIPETUPOBATH COIEPIKAILYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBATh, COMOCTABIATh, AHAIU3UPOBATh, 0000IIATh U WHTEPIPETHPOBATH WH(POPMAIIUIO, COACPKAIIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX
00BEKTaXx;



* BBIJICJIATD IJIaBHYIO U W30BITOYHYIO MH(GOPMAIUIO, BBIIOJIHATH CMBICIIOBOE CBEPTHIBAHUE BBIJCIIEHHBIX (DAKTOB, MBICIIEH; MPEICTABIATh UHPOpPMAIIHIO
B CKaTol ciioBecHOW (opme (B BUIE IJIaHA WJIM TE3WCOB) U B HAIJISJHO-CHUMBOJIMYECKON (opme (B BuAe Tabmul, rpa@uyeckux CXeM W Auarpamm, KapT
MOHATHM — KOHUENTYalIbHBIX IUAarpaMM, OITOPHBIX KOHCIIEKTOB);

¢ 3alI0JIHATHh U JOIIOJIHATH TaGJ'II/ILU)I, CXCMbI, JUarpaMmhbl, TCKCTHI.

OOyuaromuecsi NPHOOPETYT ONBIT NPOEKTHOH JAesITeIbHOCTH Kak o0co0oi (Gopmbl ydyeOHOW paboOThI, CIOCOOCTBYIOMICH BOCIHUTAHUIO
CaMOCTOSITEITbHOCTH, MHUITHATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIICHUIO MOTUBAIINH U A(PPEKTUBHOCTH YICOHOH JEATEIILHOCTH; B XOJI€ PeaTH3aIlui HCXOIHOTO
3aMbIciIa Ha PAaKTUYECKOM YPOBHE OBJIQJICIOT YMEHHUEM BBIOMPATh aJIeKBaTHBIC CTOAIICH 3a/a4e CPeACTBa, IPUHUMATh PEUICHHUS, B TOM YHCIIE U B CHTYaIHSIX
HeonpeaenéHHoctd. OHM MOJIydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOJIbKHX BAapUAHTOB PEIICHUI, K TIOUCKY HECTaHIAPTHBIX PEIICHHUIA,
MOUCKY U OCYILECTBICHUIO HAN0O0JIee IPUEMIIEMOTO PEIIICHUS.

B cootBerctBun ®I'OC OOO BBIAEHSIOTCS TPH IPYIIBI YHUBEPCATBHBIX YU€OHBIX ACHCTBUIL: pETyIsTUBHBIC, TO3HABATEIbHBIC, KOMMYHHKATHBHEIE.
Perynstusnbie YY /]|

1. VmMeHue camMOCTOSTENFHO ONPEACNATh IeNH OOy4YeHHs, CTaBUTh M (OPMYJIMPOBATH HOBBIE 33/7a4M B y4deOe M IMO3HABATEIbHOH JEATEIBHOCTH,
pa3BUBaTb MOTHUBBI U HHTEPECHI CBOCH MM03HABAaTEIbHOM eATeIbHOCTH. O0yJarouiics CMOXKET:

® AHAIM3UPOBATH CYIIECTBYIOILIUE U IJIAHUPOBAThH Oyayline oOpa3oBaTelIbHbBIE PE3YIIbTATHI,
UIEHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTPEIEIISIThH TIABHYIO MPOOIIeMy;
BBIIBUTATh BEPCUU PEILIEHUs TPOOJIeMBbl, (POPMYIHPOBATH TMIIOTE3BI, IPEJBOCXUIATh KOHEUHBIN PE3yNbTaT;
CTaBUTb LI€JIb JAESITEIbHOCTU HAa OCHOBE ONPEIETICHHON MPOOJIEMBbI U CYHIECTBYIOIINX BO3MOYKHOCTEH;
(dbopMynpoBaTh yueOHbIE 3aJaUM KaK I1ard JTOCTHKEHUS TOCTABJIECHHOW LEJIN JeSTeIbHOCTH;
00OCHOBBIBaThH 11€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CCHIJIKAMHU Ha LIEHHOCTH, YKa3bIBasi U 0OOCHOBBIBAs JIOTHUYECKYIO MOCIEI0BATENbHOCTD 111aroB.

2. YMeHHEe caMOCTOSTENIbHO IJIaHUPOBATh MYTH JOCTHXKEHMS LieNed, B TOM YMCie ajlbTepHATUBHbIE, OCO3HAHHO BbIOMpaTh Hanboiee 3(hdeKkTuBHbIE
CHOCOOBI perieHts yueOHbIX U MO3HABAaTEIbHBIX 3a4a4. OOy4Jaronuicss CMOXKeT:

e OMpeAensaTh HeoOX0JUMbIE AeWCcTBHE(S) B COOTBETCTBUM C yU€OHOM U MO3HABATEIbHOM 3a/1a4eil ¥ COCTaBIATh AJITOPUTM MX BBINOJIHEHHUS,

e 00O0CHOBBIBAaTh U OCYLIECTBIATH BBIOOP Hanbosee 3h(heKTUBHBIX CIIOCOOOB pelIeHusl y4eOHbIX U TO3HABATENIbHBIX 33/1a4;

® OIpeNeNATh/HaX0IUTh, B TOM YHCIIE U3 NPEJIOKEHHBIX BAPUAHTOB, YCIOBUS /IS BHIIOJIHEHUs y4eOHOW U MO3HaBaTEeIbHOHN 3a/1a4H;

® BBICTpauMBaTh >KM3HEHHBIEC IJIaHBI Ha KPAaTKOCpOUHOe Oynyiiee (3asBATH IIeJIeBble OPUEHTHUPHI, CTABUTh aJEKBAaTHBIC UM 3aJauyd W Ipeularatb
NeNCTBUS, yKa3bIBasi U 0OOCHOBBIBAs JIOTHYECKYIO MOCIIEI0BATEIbHOCTD 11aTroOB);

e BbHIOMpATh U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIILHO UCKaTh CPe/ICTBA/PECYPCh AJIs PELEHUs 3a7aun/TOCTHKEHUS 1IeIH;

® COCTaBJIATH IUIaH pPeleHUs MPoOIeMbl (BBIIIOIHEHUSI TPOEKTA, TPOBEACHUS UCCIIEI0BaHNU);

e OMpeensiaTh NOTEHUHATbHbIE 3aTPYAHEHUS [IPU PEIICHUH y4eOHON U MO3HABaTEIbHOM 3a/1a4l U HaXOAUTh CPEACTBA JUISl UX YCTPAHEHUS;

® OIMCBIBATh CBOM OMBIT, 0(OPMIISIS €T0 I NEpeaau IPYTUM JIIOJIIM B BHJI€ TEXHOJIOTHH PELIeHHUs IPAKTUYECKUX 3a/1a4 ONPEIEICHHOr0 KI1acca;



® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUAYAJIHHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCHTH CBOU JAEUCTBHS C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE JOCTHXKEHUS
pe3yibTara, ONpeAessTh CHocoObl ACWCTBUI B paMKax INPEAJIOKEHHBIX YCIOBUH W TpeOOBaHMIA, KOPPEKTUPOBAaTh CBOM JCHCTBUS B COOTBETCTBUH C
M3MeHstoImencs curyarueid. OO0yJaromuicss CMOXKET:

® OIIpEJeIIATh COBMECTHO € IIEIaroroM U CBEPCTHUKAMK KPUTEPUH INIAHUPYEMBIX PE3yJIbTATOB U KPUTEPUH OLICHKH CBOEH y4eOHOW JesTeNbHOCTH;

® CHUCTEMaTHU3UPOBATH (B TOM YMCJIE BEIOMPATh IPUOPUTETHBIE) KPUTEPUH IIJIAHUPYEMBIX PE3YIbTATOB U OLIEHKU CBOEH J1€ATEIbHOCTH;

e 0oTOMpaTh MHCTPYMEHTHI Ui OLIEHUBAHHS CBOCU JEATEIBHOCTH, OCYIIECTBIATH CAMOKOHTPOJb CBOCH AEATENIBHOCTH B paMKaxX HpPesIOKEHHBIX
YCJIOBHH M TpeOOBaHUI;

e OLICHUBAThH CBOIO JCATEIBHOCTD, aPTYMEHTUPYS IPUYMHBI JOCTHKEHHUS WX OTCYTCTBHSI INIAHUPYEMOTO PE3YJIbTaTa;

® HAaXOJIUThb JOCTaTOYHBIE CPEACTBA Ul BBIOJHEHUS YUEOHBIX IEHCTBMH B HM3MEHSIOLICIHCS CUTyallud W/WIM NPU OTCYTCTBHM IUIAHHUPYEMOTO
pe3yJibTarta;

e paboTas MO CBOEMY IUJIaHYy, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO ACATEIHHOCTh HAa OCHOBE aHAIM3a HM3MEHEHUH CHUTYyallud JUISI TOJTY4EHUS
3aIlJIAaHMPOBAHHBIX XapaKTEePUCTUK MPOYKTa/pe3yibTara;

® YCTAHaBIUBAThb CBSI3b MEKJY IMOJIYYEHHBIMH XapaKTEPUCTUKAMHM IPOAYKTa M XapaKTEPUCTHKaMM IIpolecca JESATEIBHOCTH U 10 3aBEPLICHUU
JEeSITEIbHOCTH MPEAIaraTh U3MEHEHUE XapaKTEPUCTUK MTPoLiecca IS MOAYYEHUS YIYUIIEHHbBIX XapaKTePUCTUK MPOIYKTa;

® CBEpSTHh CBOM JICHCTBHSA C IETBIO M, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIIUOKH CAMOCTOSATEIBHO.

4. VYMeHHe OLICHUBATh IPAaBUIBLHOCTD BBINOJIHEHUS YU€OHO! 3a/1auM, COOCTBEHHbIE BOSMOXHOCTH €€ pelieHus. O0yJaromuiics CMOXKET:

® OMNpeesaTh KpUTEPUU IPaBUIBHOCTU (KOPPEKTHOCTH ) BBIIOJIHEHUS yUeOHOW 3a/1auH;

® AHAJIM3UPOBATH U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIEIO HHCTPYMEHTAapUs /U1 BHIIOJHEHUS Y4eOHO 3a1auu;

e CBOOOJHO TOJIB30BAaTHCS BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKM M CaMOOILICHKH, MCXOJs U3 LEJM U MMEIOIIUXCS CPEACTB, pa3jiuyas pe3yibTaT U
CII0COOBI IEMCTBHIA;

® OLIEHUBATh MPOAYKT CBOCH JIEATENHLHOCTH I10 3alaHHBIM U/UIM CaAMOCTOSITENbHO ONPEEICHHBIM KPUTEPUSAM B COOTBETCTBUH C LIENbIO JIETEILHOCTH;

e 00OCHOBBIBaTh JOCTH)KUMOCTB 1I€JTM BBIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKHM CBOMX BHYTPEHHHMX PECYPCOB M JJOCTYITHBIX BHELTHUX PECYPCOB;

e (UKCUPOBATh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHS PELICHUH M OCYLIECTBICHHMsS OCO3HAHHOTO BbIOOpa B y4eOHOW M MO3HABATENIbHOM.
OO0yuaromuiicsi CMOXKeT:

e HaOMIOJaTh U aHAIU3UPOBATh COOCTBEHHYIO Y4YEOHYIO M I03HABATEIbHYIO NEATEIbHOCTh U JEATENbHOCTh APYIMX OOYYaloIIMXCS B Ipolecce
B3alMOITPOBEPKH;

® COOTHOCHTH pealIbHbIE U IJITAHUPYEMbIE Pe3yJIbTaThl HHIMBUAYaTIbHOW 00pa30BaTeIbHON AEATEIBHOCTH U JIENIaTh BHIBOJIBI;

® [PUHUMATH PELICHUE B YUeOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIILHO OIPEEeNATh IPUUYUHBI CBOETO yCIleXa WM HeycleXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYalluH HEYCIexa;

® PETPOCIEKTUBHO OIpPENeNATh, KaKhe JEeHCTBHS MO pEeIIeHHI0 YU4eOHOM 3a1au WK MapaMeTpbl ATUX JeHCTBUI MPUBEIH K MOJYUYEHHIO UMEIOIIErocs
MPOIyKTa y4eOHOH e TENHHOCTH,

® JIEeMOHCTPUPOBATh MPUEMBI PETYNIALHNU MCUXO(DU3NOTOTHUECKUX/ SMOLIMOHAIBHBIX COCTOSHUM A AOCTHXKeHUs dddekTa ycrnokoeHus (ycTpaHeHUs
SMOLIMOHANIBHOM  HampsbkeHHOCTH), d¢dexkra BoccTaHOBIEHUA (OcialieHus TMpPOSBICHHM  yTomiieHus), A3¢¢exkra akTHUBU3aUUU  (TOBBIIICHUS



MCUX0(U3HOTOTUUECKON PEAKTUBHOCTH).

Tunossble 321241 10 (POPMUPOBAHUIO PEryIATUBHbBIX 1eHCTBHIA:
HAa [IJIJaHUPOBAHMUE;

Ha OPUEHTUPOBKY B CUTyallUU;

Ha IIPOTHO3UPOBAHUE;

Ha I1IEJICN0JIaraHue;

® Ha IPUHATUE PEUICHMUS;

® HAa CAMOKOHTPOJIb.

ITo3znaBaresibHbIE YY |

6. VYMmeHue onpenensTh MOHATHUSA, CO3AaBAaTh 0OOOILIEHMS, YCTaHABIMBATH AHAJIOTHH, KIACCU(PUIMPOBATH, CAMOCTOATEIBHO BbIOMPATh OCHOBAaHUS U
KPUTEPUH UIsl KJIACCU(HUKAIMK, yCTAHABIUBATh NPUYUHHO-CIIECJCTBEHHBIC CBS3HM, CTPOHUTH JIOTHUECKOE pPAaCCYKICHHE, yMO3aKIIOUeHHe (MHIYKTHBHOE,
JeTyKTUBHOE, 10 AaHAJIOTUH) U J1e1aTh BbIBO/AbL. OOyYatoLIniics CMOXKET:

e 10A0UpaTh CJIOBA, COMOYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEAEISIOIINE ero MPU3HAKU U CBONCTBA,

BBICTPAMUBATh JIOTHYECKYIO LIETI0YKY, COCTOSIYIO U3 KJIFOYEBOI'O CJIOBA U COIOJYMHEHHBIX EMY CJIOB;

BBIJIEJIATH OOIIMI MPU3HAK ABYX MJIM HECKOJIBKUX MPEIMETOB UJIH SIBICHUH U OOBSICHATH UX CXOJICTBO;

O00BETUHATD IPEIMETHI U SIBJICHUS B TPYIIILI 110 ONPEeICHHBIM IPU3HAKaM, CPaBHUBATh, KJIaCCU(UIIUPOBATh U 000011aTh (PaKThI U SBICHUS;
BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYruX SBJICHUH;

e oOmnpeAensiaTb OOCTOSITENbCTBA, KOTOPHIE MPEIIECTBOBAIM BO3HMKHOBEHHMIO CBSI3U MEXAY SBICHHMSMH, W3 O3TUX OOCTOSITENLCTB BBIIEIATH
OIpeIeIIAoIIe, CIOCOOHBIE ObITh MPUYMHOMN TAHHOTO SIBIICHUS, BBISBIIATH IPUUKHBI U CIIE/ICTBUS SIBICHUI;

® CTPOUTH PacCyXJIeHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM M OT YaCTHBIX SIBJIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyXJI€HHE Ha OCHOBE CPAaBHEHMS IIPEIMETOB U SBJICHUMN, BBIJIEIASA MIPU 3TOM OOIIME IPU3HAKH;

® y3j1araTh NOJYYEHHYIO HH(OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTe pelaeMoil 3a/1auu;

® CaMOCTOSITEIbHO YKa3blBaTh Ha HMH(OpMAIUIO, HYKAAONIYIOCS B TNpPOBEpKe, MpeajgaraTb U MNPUMEHSTh CHOCOO MPOBEPKH JOCTOBEPHOCTH
nH(popMaLnu;

e BepOaTM30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HA HEr0 HCTOUHUKOM;

® OOBACHATH SIBICHUS, IMPOLECCHI, CBSI3U M OTHOLICHMSI, BBISBJISIEMblE B XOJ€ TO3HABATENbHOM W MCCIEA0BATENbCKOM NEATENbHOCTH (IPUBOIUTH
00BsICHEHHE ¢ U3MEHEHHEM (OPMBI MPEACTABIEHUS; O0BSICHATH, JETAIN3UPYS WU 0000111ast; OOBSICHITH C 3aJaHHOW TOYKU 3pEHUSs);

® BBHIABJISTH U Ha3bIBaTh MPUUYMHBI COOBITHS, SIBJICHHS, B TOM YHCIIe BO3MOXHBIE /Harbosiee BEpOsTHbIE IPUUYMHBI, BO3MOXKHBIE MTOCIEACTBHS 3aJaHH O
IIPUYMHBI, CAMOCTOSITENIBHO OCYILECTBIISAS IPUYNHHO-CIIEICTBEHHBIA aHAIIN3;

e JleaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HbIX TOYEK 3pEHMs, MOATBEP)KIaTh BBIBOJ COOCTBEHHOI apryMeHTalMuel Uil CaMOCTOATENbHO
MOJIyY€HHBIMH JJAHHBIMHU.



7. YMeHMe co3/l1aBaTh, NPUMEHATh U NMPEOOpPa30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIN U CXEMbI AJIS PELICHHUs Y4eOHBIX M IO3HABaTEIbHBIX 3a/ad.
OOy4Jarommiicss CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM MPEAMET H/UJIH SIBICHHE;

® OIPEIEIIATH JIOTHYECKUE CBSI3U MEX/TY MpeIMETaMU U/WIIN SIBICHUSMH, 0003HaYaTh JaHHbIE JJOTHYECKUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbBIN 00pa3 mpeaMeTa u/uin SBJICHUS;

® CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/laul U/WIK criocoda ee pelieHus;

e co3JaBaTh BepOalbHbIE, BEIIECTBEHHbIC U MH(GOPMALMOHHBIE MOJEIM C BBIJCIEHHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ul ONpe/eleHus
croco0a pemieHus 3a/1a4i B COOTBETCTBUH C CUTYaIHeH;

e TpeoOpa30OBBIBATH MO C LENbIO BBISIBICHUS OOIIMX 3aKOHOB, OMPECIISIONINX JaHHYIO IPEAMETHYI0 001acTh;

® TIEPEBOJUTH CIOXKHYIO MO COCTaBY (MHOTOACIEKTHYI0) MHpOpMaHIO U3 Tpaduyeckoro mwin (GpopMann30BaHHOTO (CHMBOJIBHOTO) MPEJICTABICHUS B
TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, AJIFOPUTM J€MCTBUS, UCTIPABIIATh WIIM BOCCTAaHABIMBATh HEU3BECTHBIN paHee alrOPUTM HAa OCHOBE MMEIOLIErocs 3HaHUs 00 00beKTe,
K KOTOPOMY IPUMEHSIETCS AITOPUTM;

® CTPOUTH JI0OKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAJIM3UPOBATH/PeQIIEKCUPOBATH ONBIT PA3pabOTKU U peanu3aluy y4eOHOro MPOeKTa, UCCIIE0OBaHus (TEOPETUYECKOT0, IMIIUPHUUECKOT0) Ha OCHOBE
MPEUI0KEHHON TPOOIEMHOM CUTYaIMH, TIOCTABICHHOHN IIETN W/WJIH 33JJaHHBIX KPUTEPHUEB OLIEHKU MPOIyKTa/pe3ybTara.

8. CwmpicnoBoe ureHue. OOyJaromuiics CMOXKET:

® HaxOJUTh B TEKCTE TpeOyeMyto HH(POpMAILHIO (B COOTBETCTBHUHU C LIENIIMU CBOCH JIEATEIBLHOCTH);
OPHEHTUPOBATHCS B COJCPKAHUU TEKCTa, IOHUMATh 1IEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPHPOBATh TEKCT;
yCTaHaBJIMBaTh B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITHI, SBICHU, TPOLIECCOB;
PE3IOMUPOBATh INIABHYIO UCI0 TEKCTA;
peoOpa3oBhIBaTh TEKCT, «IIEPEBOJIS» €ro B APYTyI0 MOJAIBHOCTb, MHTEPIIPETUPOBATh TEKCT (XYI0’KECTBEHHBIM U HEXY/10)KECTBEHHbIN — y4eOHBIH,
HAy4YHO-MIOMYJISIPHBIN, HH)OPMAIIMOHHBIH, TeKCT non-fiction);

® KPUTHUYECKU OLIEHUBATh COJEpKaHUe U POpMY TEKCTa.

9. ®opmupoBaHWE M Pa3BUTUE IKOJOTHUECKOTO MBINUICHHUS, YMEHHE MPUMEHSTh €r0 B TIO3HABATEIbHOW, KOMMYHUKATHBHOM, COIIMAIbHON MPAKTUKE U
npodeccuoHaabHON opreHTanuu. OOyJyaromuicss CMOXET:

® OIIpEJeIsATh CBOE OTHOLICHUE K PUPOIHON Cpefie;

® AHAJIM3UPOBAThH BIIHMSIHHUE YKOJOTHUECKUX (PAaKTOPOB HA Cpe/ly OOUTAHUS KUBBIX OPTaHU3MOB;

® TIPOBOJMUTH NPUYMHHBIA U BEPOATHOCTHBINA aHAJIM3 3KOJIOTMYECKUX CUTYaLUH;

® IPOTHO3MPOBATH U3MEHEHHUS CUTYallUU IIPU CMEHE JIeHCTBUS 0IHOTO (DaKTOpa Ha AEUCTBUE APYroro (axropa;

® pPacHpOCTPAHAThH HKOJOTHUECKUE 3HAHUS M YUACTBOBAThH B MPAKTHUECKUX JeJaxX MO 3allUTe OKpYXKarollei cpeibl;

[ ]

1

BBIPAXaTh CBOE OTHOIICHHE K IPUPOJIC YepPe3 PUCYHKH, COUNHEHHUSI, MOJIEJIH, POCKTHBIE paOOTHI.
0. Pa3zBuTHE MOTHBAIMH K OBJIAICHUIO KYJIHTYPO aKTHBHOT'O UCIIOJIB30BAHMS CIIOBAPEH M IPYTUX MOUCKOBBIX CUCTEM. OOyJaromuics CMOXKET:

® OHIpeacsATh HCOGXOI[I/IMBIG KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;



® OCYIIECTBIATH B3aUMOJEHCTBUE C HIEKTPOHHBIMU ITOMCKOBBIMUA CUCTEMAMMU, CIIOBAPSIMU;
e (QopMHPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX HCTOUYHHKOB Il OOBEKTUBHU3ALIUU PE3yIbTAaTOB MTOUCKA;
® COOTHOCHTH IIOJIyYE€HHBIE PE3YJIbTAThl IOMCKA CO CBOEH JEATEIBHOCTBIO.

Tunosble 32124 10 (POPMHUPOBAHUIO MIO3HABATEJIbHBIX A€ CTBHIL:
® TIPOEKThI HAa BHICTPAUBAHUE CTPATETUH MTOMCKA PEIICHUs 3a]ady;
® 3a]]a4M Ha CepUaIuIO, CPABHEHUE, OLICHUBAHUE;
® [IPOBEJCHHE SMIIMPUUECKOTO UCCIICIOBAHNUS;
® TIPOBEJCHHE TEOPETUUECKOTO UCCIIEIOBAHMUS;
® CMBICIOBOE YTEHUE.

IIpoekTsl:
7 knace
1. Ponb poccuiickux yu€HbIX B pa3BUTUM MaTeMaTuku. JI. Ditnep.
2. Pemienue noruueckux 3agay ¢ MoMoIIbio rpados.
8 knace
1. Ponb poccniickux yu€nsix B pa3Butuu MareMatuku. A.H.Koamoropos.
2. Pa3nooOpa3zHbie criocoObI pelIeHs KBaIpaTHBIX YpaBHEHUH.
9 kaacc
1. Yucna Gubonayuu.
2. IIpocTble U CIIOXKHBIE IPOLEHTHI.
3. Kocmuueckas nporpamma u M.B.Kenapim.

(DOpMLI opraHu3anuun y‘{C6H0-I/ICCHCIlOBaTeJIBCKOﬁ ACATCIIBHOCTH Ha YPOUYHBIX 3aHATUAX MOT'YT OBITh CIICAYIOIIUMUA:

o YpOK-UCCIIEJOBaHHUE, YpPOK-JIabopaTopHsi, YpPOK-TBOPUYECKUN OTYET, YPOK H300peTaTeNbCTBA, YPOK «YIUBUTENBHOE PAIOM», YPOK — pacckaz o0
YUEHBIX, YPOK — 3alllUTa UCCIEA0BATENbCKUX TPOEKTOB, YPOK — IKCIEPTU3a, YPOK «IIaTeHT Ha OTKPBITHEY, YPOK OTKPBITHIX MBICIIEH;
o y4eOHBI IKCIIEPUMEHT, KOTOPBIN MO3BOJSET OPraHU30BaTh OCBOEHUE TAaKUX AJIIEMEHTOB HCCIIEIOBATENbCKON NEATENBHOCTH, KaK TUIAHUPOBAHUE U

MMPOBCACHUC SKCIICPUMCHTA, o6pa60T1<a " aHaJIn3 €ro pe3yJjibTaTOB;
L4 AOMAIIHEE 3aJaHUC HUCCICAOBATCIBCKOTO XapaKTepa MOKCT COYCTATbh B cebe pa3HOO6p8.3HBIe BUJBI, NPHUYCM II03BOJISCT IMPOBECTU y‘IeGHOC



HCCICO0OBAHUE, NOCTATOYHO IIPOTAKCHHOC BO BpCMCHHU.

KommyHukatusubie YY /|

11.  YmeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUUYECTBO U COBMECTHYIO JESITEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pab0TaTh MHIAUBHUYaJIbHO U B
rpyIIe: HaXOAUTh OO0IIee pelIeHne M pa3pemaTh KOH(IMKTH Ha OCHOBE COTJIACOBAHMSA IMO3UIMHA U yueTa MHTEPECOB; (OPMYIHUPOBATh, APTYMEHTHPOBATh U
OTCTauBaTh CBO€ MHEHUE. O0yJaroIUiCs CMOXKET:

— OIpPEIENsTh BO3MOXKHBIE POJIM B COBMECTHOU JEATEIBHOCTH;

— MWIPATh ONPEIEIICHHYIO POJIb B COBMECTHOM ACSATEIBHOCTH;

— IpPUHUMAaTh NO3MLHUIO COOECeHUKA, MOHUMAas MO3ULHUI0 JPYroro, pa3ivyaTh B €0 pedu: MHEHHUE (TOYKY 3PEHHs), 10Ka3aTeIbCTBO (ApPryMEHTBHI),
(aKThI; TUIIOTE3bI, AKCHOMBI, TEOPHU;

— ONIpeleNsITh CBOU ACUCTBUS U AEHCTBUSI MApTHEPA, KOTOPbIE CLIOCOOCTBOBAIM MJIU MPEIATCTBOBAIN IPOAYKTUBHON KOMMYHUKAIIHUH;

— CTPOUTH NO3UTHBHBIE OTHOIICHHUS B ITpoLiecce Y4eOHOM U M03HABATENbHON AESTEIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHUS, B IUCKYCCUU YMETh BBIJJBUTaTh KOHTPApIyMEHTHI, epedpasupoBaTh CBOIO MbICIb
(B1aieHNE MEXaHM3MOM 3KBUBAJIEHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTBHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPM3HABaTh OMIMOOYHOCTH CBOErO MHEHHUS (€CIM OHO TakKOBO) H
KOPPEKTUPOBATh €I0;

— IpelaraTh aJlbTEPHATUBHOE pellleHUe B KOHQIMKTHOW CUTYallUH;

— BBLIENATH OOILYIO TOUKY 3pEHHUS B IUCKYCCUU;

— JIOTOBapMBAaThCs O MPaBUIIAX U BOMPOcax Ui 00CYKIEHHUsS B COOTBETCTBUU C ITOCTABJICHHOM Mepe]] rpynioii 3aj1adei;

— OpraHM30BBIBAaTh y4eOHOE B3aUMO/JIEHCTBHE B IpyIIe (ONpenensaTh o0IIue e, paclpeaeisaTh PoJid, JOTOBAPUBATLCA APYT ¢ APYTOM U T. 11.);

— YCTpaHATh B paMKax JUaliora pa3pbIiBbl B KOMMYHHUKAIMU, 00YCIOBICHHbIE HEMOHUMAaHUEM/HENPUIATHEM CO CTOPOHBI cOoOeceTHUKa 3a/1a4uu, (HOpPMbI
WJIM COJIEep KaHUs AUaIora.

12. YmMeHue 0CO3HAHHO HCIIOJB30BATh PEUYEBBIE CPEIICTBA B COOTBETCTBHH C 3aJlaueii KOMMYHUKALMU JUIS BBIPAKECHUS CBOMX YYBCTB, MBICIICH U
noTpeOHOCTEN Ui MJIAaHMPOBAHUS U PETYNSALUU CBOEH AEATENbHOCTH; BIIAJIEHHE YCTHOM M NMUCHbMEHHOM peuybl0, MOHOJIOTMYECKON KOHTEKCTHOW peublo.
OO0yuaromuiicsi CMOXKET:

e OMNpeeNsaTh 3ajauy KOMMYHUKAIIUKA U B COOTBETCTBUH C HEH OTOMpATh peUeBbI€ CPECTBA;
0TOMpPATh U UCIOIH30BATh PEUYEBBIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIMU C IPYTHUMH JIOAbMU (IUAJIOT B Iape, B MaJIOM TpyIIe U T. 11.);
MIPEJICTaBIATh B YCTHOW MIJIM MHUCbMEHHOU (pOopMe pa3BepHYTHIH M1aH COOCTBEHHOM AESITETbHOCTH;
co0JII0AaTh HOPMBI IYOJIMYHON PeyH, perjiaMeHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBUM C KOMMYHHKAaTUBHOM 3a/1a4eif;

BBICKa3bIBaTh M 00OCHOBBIBATh MHEHUE (CYKJIEHUE) U 3alpaliuBaTh MHEHUE IIapTHEPA B paMKax JIMajora;

MIPUHUMATD PEIlIeHUE B X0/ JUAJIOTa U COTJIACOBBIBATh €0 C COOECETHUKOM;

CO3/1aBaTh NMMCbMEHHbIE «KJIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIIOIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;
UCIOJIb30BaTh BepOaibHbIE Cpe/ICTBA (CPEACTBA JOTMUECKON CBS3M) JUISI BBIIETICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHS;
UCIOJIb30BaTh HEBEPOAIbHbBIE CPEJICTBA WIIM HATJISIHbIE MaTepHalIbl, TIOATOTOBIEHHBIE/OTOOpaHHbIE MT0]] PYKOBOJACTBOM YUUTEIIS;



e JenaTh OLICHOYHBIM BBIBOJ O JOCTHKEHUM 1€ KOMMYHHMKAIMM HEMOCPEACTBEHHO IIOCIE 3aBEPUIEHMs] KOMMYHUKATHUBHOIO KOHTaKTa U
00OCHOBBIBATh €IO.

13. ®opMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HMCIIOJIB30BAaHHUS MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (manee — UKT).
OO0yuaromuiicsi CMOXKET:

® [IeJICHANPABJIEHHO MCKAaTh M UCIOJIb30BATh MH()OPMALIMOHHBIE PECYPChl, HEOOXOAUMBIE /IJIsl PeIIEHHUs] YU€OHBIX M MPAKTUYECKHUX 337134 C IOMOLIbIO
cpeactB UKT;

e BBIOMpaATh, CTPOUTH M HCIOIB30BATh AJCKBAaTHYI0 WH(POPMALMOHHYIO MOJENb Ui IepeJauyd CBOUX MBICICH CpeACTBaMU ECTECTBEHHBIX W
(opMaNbHBIX SI3BIKOB B COOTBETCTBHHU C YCIIOBHSIMH KOMMYHUKAIIH;

® BBIJICIATH MH(POPMAIIMOHHBIN acTIeKT 3a7auH, OTIEPHUPOBATH JAHHBIMHU, HCIIOJIB30BaTh MOJICNb PELICHUS 33/1a4H;

® JICIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMM (BKJIIOYash BHIOOp aJEKBATHBIX 3ajau€ WHCTPYMEHTAJIBHBIX IMPOrPAMMHO-AMIAPATHBIX CPEACTB H
CEpBUCOB) Ui pelleHHs] MTHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX Y4€OHBIX 3334, B TOM YMCJE: BbIYMCICHHME, HAMCAaHUE IHCEM, COYMHEHUH, 10KIIAI0B,
pedeparoB, co3nanne Npe3eHTaul 1 JIp.;

® JICIIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHYECKUX U MPABOBBIX HOPM;

e cozmaBaTh WH(GOPMAIMOHHBIE PECypChl Pa3sHOrO THMA M JUIS PasHbIX ayauTOpHid, COOMOAaTh WH(POPMALMOHHYIO TUTHEHY U IpaBHIa
nH(pOpPMaIMOHHOM 06€30MMacCHOCTH.

Tunossle 32124 10 GOPMUPOBAHNI0 KOMMYHHKATHBHBIX JIeii CTBUii

® Ha y4yeT MO3UIIMU NapTHEpa,;
® Ha OpPraHU3aIlUI0 M OCYILIECTBICHUE COTPYIHHUYECCTBA;
e Ha mepemavy uHGOpPMAIMK U OTOOPAKECHHE TTPESIMETHOTO COJICPIKAHMS,
® TPECHUHTH KOMMYHHKATUBHBIX HABBIKOB;
® DOJICBBIC UTPHI.

npeomemuule:

1) bopmupoBaHHe MpeACTaBICHUA O MaTeMaTHKE KaK O METOJe TO3HAHUs JCHCTBHUTEILHOCTH, MO3BOJISIOIIEM ONKMCHIBATH M HM3Yy4aTh pealibHbBIC
IIPOLIECCHI U SIBJICHMSI,

2) pa3BUTHE YMEHUH PaboOTaTh ¢ y4eOHBIM MAaTEMaTHUYSCKHM TEKCTOM (QHAJTM3HPOBATh, U3BJICKATh HEOOXOIMMYIO MH(POPMAIHIO), TOYHO U IPAMOTHO
BbIp@)XaTh CBOM MBICIM C TNPUMEHEHHEM MaTeMaTHYeCKOW TEPMHUHOJIOTUM U CHUMBOJMKH, INPOBOAMTH KJACCHU(UKALMU, JIOTHYECKHe OOOCHOBaHUS,
JI0Ka3aTeJIbCTBa MaTEMaTHUECKUX YTBEPKICHUII;

3) pa3BUTHE MPEICTABICHUI O YMCIIC ¥ YUCIOBBIX CHCTEMaX OT HATYPAJIBHBIX JI0 JCHCTBUTEILHBIX YHCEIT; OBJIA/ICHHE HaBBIKAMHU YCTHBIX, TMChbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUMCIICHHUI;

3) OBJIaJIcHNE TEOMETPUYECKHM S3bIKOM; DPa3BHTHE YMEHHS HCIONb30BaTh €ro Ui ONHMCAaHHWS INPEJAMETOB OKPYKAIOIIET0 MHpa; pPa3BHTHUE
MIPOCTPAHCTBEHHBIX MPEJICTABICHNUN, N300pa3UTEIbHBIX YMEHH, HABHIKOB T€OMETPUUYECKUX MTOCTPOEHUII;



4) popMupOBaHUE CUCTEMATUYCCKUX 3HAHHI O MIIOCKUX (QUTypax M MX CBOMCTBAX, MPEICTABICHUI O MPOCTSHIIIMX MPOCTPAHCTBEHHBIX TENIaX; Pa3BUTHE
YMEHUI MOJEIUPOBAHUS PEAIBHBIX CUTYAlM Ha SI3bIKE TEOMETPUU, UCCIECTOBAHUS ITOCTPOEHHON MOJENH C UCITOIb30BAaHUEM I'€OMETPUUECKUX IOHATUI;

5) oByazieHHe MPOCTEHUIIIMMHU CHOCOOAMHU TMPEICTABICHHUS M aHaIM3a CTATHCTHYECKHX MaHHBIX; (OPMUPOBAHUE IMPEICTABICHHHA O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEATPHOM MHUPE M O PA3IMYHBIX CHOCO0AX WX HM3Y4YCHHS, O MPOCTEHIIMX BEPOATHOCTHBIX MOJEIISAX; PAa3BUTHE YMCHHU H3BICKATh
uH(popMalIKIo, IPEACTaBIECHHYIO B TabIUIaX, Ha quarpammax, rpadukax, OnuchiBaTh U aHAJIU3UPOBATH MACCUBBI YUCIIOBBIX JAHHBIX C MOMOIIBIO ITOAXOISAIINX
CTaTUCTUYECKHUX XaPAKTEPUCTUK, HCII0JIb30BATh TOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIINUX SBJICHUN IPU IPUHATUH PELICHUI;

6) pa3BUTHE YMCHUUH NMPUMEHSITh U3yYCHHBIC MOHSITHS, PE3YJIbTAThl, METOMbI ISl PEIICHHs 3a7ad MPAKTHYECKOrO XapakTepa M 3a1ad M3 CMEKHBIX
JUCHUIUIMH C HCIOJb30BAaHUEM IPU HEOOXOJIUMOCTH CIPABOYHBIX MAaTE€pUAlIOB, KOMIIbIOTEPA, IMOJIB30BAThCS OLIGHKOM W MPHUKUIKOW MPH MPAKTHUYECKUX
pacuérax;

7) dopmupoBanue HHGHOPMAIIMOHHON U aJITOPUTMHUECKON KYJIbTYPbI; (OPMUPOBAHUE MPEACTABICHHUS O KOMITBIOTEPE KaK YHHBEPCAILHOM YCTPOMCTBE
00paboTKu nHGOpPMAIUH; pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHI HCIIOIb30BAHMS KOMITBIOTEPHBIX YCTPONUCTB;

8) dopmupoBanue ymeHHI (popManH3auyd U CTPYKTYPHUpPOBaHUs WH(POPMAIIMU, YMEHHS BHIOMPATh CIIOCOO MPEICTAaBACHHUS JaHHBIX B COOTBETCTBHUH C
MIOCTABIICHHOM 3a/1a4eil — TaOJUIIbI, CXeMbl, TpapuKH, IUarpaMMBbl, C UCIIOIB30BAHUEM COOTBETCTBYIOIUX MMPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

9) popmupoBaHUEe HABBIKOB M YMEHHI O€30IaCHOTO H I€JIeCO00Pa3HOro MOBEACHUS MPHU paboTe ¢ KOMIBIOTEPHBIMH IporpamMMamu u B MHTepHerte,
yYMEHHUSI COOII01aTh HOPMBI HH(GOPMAITMOHHOMN 3TUKH U TIPaBa.

BrinyckHuk Haydyurtes B 7-9 kiaccax
(17151 KCII0JIb30BAHUS B MOBCEIHEBHOM KU3HH U
o0ecrneyeHusi BO3MOKHOCTH YCIEITHOTO MPOJA0JIKEeHHsI
o0pa3oBaHusi Ha 0a30BOM YPOBHE)

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCA B 7-9 Kiaccax
A5 o0ecrnevyeHHs1 BO3MOKHOCTH YCIEIIHOTO MPOJA0JIKeH S
o0pa3oBaHus Ha 0a30BOM M YIJIy0JIéHHOM YPOBHSIX

DJIeMeHThI Teopuu
MHOKeCTB H
MaTeMaTH4eCKO
JIOTHKH

-OmepupoBaTh ~Ha  0a30BOM  ypoBHe!  MOHATHAMHU:
MHOJKECTBO,  DJIEMEHT  MHOXKECTBA,  IIOJMHOXECTBO,
MPUHA]JIEKHOCTD;

-33/1aBaTh MHO>KECTBA NIEPEUUCIICHUEM UX JJIEMEHTOB;
-HaxOJIUTh TiepecedyeHne, o0bEeINHEHUE, MOJMHOXKECTBO B
IIPOCTEHIINX CUTYaLMSIX;

-onepupoBaTb ~ Ha  0a30BOM  YpPOBHE  IOHSTHIMHU:
OIIpeZIeNIEHUE, aKCUOMa, TEOPEMA, J0KA3aTENIbCTBO;
MIPUBOJIUTH IpUMEpPHI u KOHTPIIPUMEPHI IS
MOATBEP>)KHEHNS CBOMX BBICKa3bIBaHUI

- Onepupoeamb2 NOHAMUAMU. Onpe()eﬂeHue, meopema, axkcuoma,

MHOIICECBO, Xapakmepucmuxu MHOICECMEA, nNeMeHm
MHOJICECBA, nycmoe, KOHeuHoe U OeCcKOHeYHOe MHOMCEeCmEo,
HOOMHOICECMBO,  NPUHAONIEHCHOCMb,  BKIIOUEHUE,  PABEHCMBO
MHOJHCECME;

- U300PAANCAMb MHOICECMBA U OMHOULEHUE MHONCECIE C NOMOUBIO
Kpyeos Jiinepa;

- onpedensimvb  NPUHAONEHCHOCMb  NeMEHmA
00beOUHEHUIO U Nepecedenuio MHOJMCECS,

- 3a0a6amv MHONCECMBO C NOMOWbIO NEPEeHUCTIeHUs INEMEHMO8,
C/IOBECHO20 ONUCAHUS,

- onepuposamv  NOHAMUAMU.

MHOJHCecmay,

8blCKa3vlearue, UCMUHHOCMb U

131ech 1 nanee — pacno3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHSTUH MO XaPaKTEPHBIM MPU3HAKAM, BBITOJIHATE JIEHCTBUS B COOTBETCTBHH C OTPEIETIEHUEM H MPOCTEHIITNMH CBOHCTBAMI
MTOHATHU, KOHKPETH3UPOBATH IPUMEPAMH OOIIIHE TOHATHS.
2 31ech U j1asiee — 3HATh ONPEJIEIIEHHE TIOHATHS, YMETh HOSACHSATH €0 CMBIC/, YMETh HCIOIb30BATh IIOHATUE U €r0 CBOHCTBA IIPH IIPOBEICHHM PACCYKIEHMI, 10Ka3aTeNIbCTB, PELIEHUH 3a/1aY.




JIOJICHOCMb BbICKA3BIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONEPaAyUU
HAO B8bICKA3bIGAHUAMU. U, WU, He, YCIO8Hble BblCKA3bIBAHUS
(umnauxkayuu);

- CIMpPOUMb 8bICKA3LIBAHUS, OMPUYAHUS BbICKAZbIGAHUL.

B noBceiHeBHO¥ KU3HM M NIPM M3YYEHHH JAPYIUX NMPeIMETOB:

- HUCIIOJIb30BaTh TI'paUuecKoe IMPEJICTABICHUE MHOXKECTB
JUIsL ONMCAaHUS PpEaJbHBIX IPOLECCOB WU SIBICHUW, IIpU
pELICHUHU 3aJ1a4 IPYTUX YIeOHBIX TPEIMETOB.

° CMpoums  Yenoyku  YMO3AKIIOYeHUll HA  OCHOBe
UCNOIb308AHUS NPABUTL JIOCUKU,

UCNOIB308AMb MHOJICECMBA, ONEPAYUU C MHOICECMBAMU, UX
epaguueckoe npedcmasienue 0l ONUCAHUS PealbHbIX NPOYECCO8
U A61eHull

Yucaa

- OmnepupoBaTh Ha 0a30BOM ypOBHE IMOHSATHUAMH:
HATypaJIbHOE YHCIIO, LIEJI0€ YHUCIIO, OOBIKHOBEHHAs IIPOOH,
JecsATUYHas ApoOb, CMeEIIaHHas JpoOb, palMoOHAIBHOE
YHCII0, apU(PMETHICCKUN KBAJAPATHBI KOPEHB;
-MCIOJIb30BaTh CBOMCTBA YHUCEN W IPABWJIA JECUCTBUH IIPU
BBIIOJTHEHUH BBIUMCIICHUM;

-MCTOJIb30BaTh MPHU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 npu
BBINIOJIHEHUH BBIYMCIIEHUH U PEILIEHUN HECJIOKHBIX 3a/a4;

- BBINIOJIHATH OKPYIJICHUE paAlMOHAIBHBIX YHCET B
COOTBETCTBUU C IIPABUIIAMH;

-OIICHUBATh 3HA4YCHUE KBaJPaTHOTO KOpHS u3
MOJIOKUTEIBHOTO 11€JIOT0 YKCIIa;

- pacro3HaBaTh palMOHATIBHBIE U UPPAITHOHAIIBHBIE YHCIIA;

- CpaBHHMBATh YHCIIA.

- Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPALbHLIX HUCEl,
MHOJICECBO UYENbIX YUCel, MHONCECMEO PAYUOHAILHLIX HUCET,
UpPPAYUOHAIbHOE — YUCNO, KB8AOPAMHbIUL  KOPEHb, MHOMCECBO
0eliCmBUMEeNbHbIX — YUCET,  2eOMEeMPUYecKas — UHmMepnpemayus
HAmMypanvbHblX, YeavlX, payuoHAIbHbIX, OeUCMBUMETbHBIX YUCEL,

- noHuMams U  OOBACHAMbL  CMBICA  NO3UYUOHHOU  3ANUCU
HAmMypanbHo20 YUCIA,

- BLINONHAMb GLIYUCICHUS, 6 MOM YUCle C UCHOIb308AHUEM
NPUEMO8 PaAYUOHATLHBIX GbIYUCTEHUL,

- GLINONHAMb OKpY2leHUe PAYUOHATbHLIX Yucel ¢ 3A0AHHOU
MOYHOCBIO,

- CpasHUBAMb PAYUOHATbHBIE U UPPAYUOHATIbHBLE YUCTA,

- NPeoCmasiamsb payuoHAIbHOE YUCTIO 8 8Ude 0eCAMUYHOU OpodU

- ynopsoouusams YUCid, 3aNUCAHHbIE 8 6U0e OObIKHOBCHHOU U
oecsimuyHol Opoou;

- Haxoauth HOJ/] u HOK 4rncen u ucnons30Bath UX MpU PELICHUH
3a1ad.

B noBcetHeBHOM KU3HHM M NIPM M3YYECHHH APYIUX NPEIMETOB:

- OLEHHMBAaTh pEe3yJbTaThl BBIUMCIEHUN TpU peEIICHUH
MPAKTUYECKUX 3a7au;

- BBIMOJIHATH CPAaBHEHHE YHCEIl B PEAIbHBIX CUTYallHsX;

- COCTaBIISITh YHWCJIOBBIE BBIPAKEHUS MPU PELICHUH
OpaKTUYeCKUX 3aJad M 3aJad M3 JpYyrux y4eOHBIX
PEIMETOB.

- NpUMEHAMb NPABULA NPUOIUIHCEHHBIX BLIYUCTEHUL NPU PeuleHUU
NpaKmuyeckux 3a0ay U peweHuu 3a0ay  Opyeux y4eOmvix
npeomemos;

- BbINOJHAMb CPABHEHUE Pe3yIbMmAamos GbIYUCTIeHUL NPU peuleHuU
NPAKMU4ecKux 3a0ay, 8 mom yucie NPUOIUHCEHHBIX GbIYUCTEHUL,

- coCmasnsims U OYeHUB8AMdb YUCIOBble 8bIPANCEHUS NPU pPeuleHUU




NPAKmMUYecKux 3a0ad U 3a0ay u3z opy2ux yueOHvlx npeomemos;
- 3aNUCHIBAMb U OKPY2IAMb YUCTIO8ble 3HAUEHUS PealbHbIX 6eIUYUH
C UCNONIL30BAHUEM DAHBIX CUCTNEM UMEPEHUsL.

ToxkaecTBeHHbIE
npeoodpazoBaHus

-  BbIMONHATH ~ HECIOXKHBIE  TpeoOpazoBaHus  JUIS
BBIUMCIICHUS 3HaYeHUI YHCIIOBBIX BBIPAKCHUI,
COJIepXalIMX CTENeHH C HaTypaJibHbIM IIOKa3aTeseM,

CTETICHU C EJIBIM OTPHUIIATEIBHBIM [TOKa3aTelIeM;
- BBIMOJHATH  HECIOXKHBIE MpeoOpa3oBaHUS  LEJIBIX
BBIPOKEHUI: PacKpbhIBaTh CKOOKH, NMPUBOIUTH MOJOOHBIC
CcllaraeMeie;

- HCIOJIb30BaTh (OPMYJIBI COKPAIICHHOTO yMHOXEHHS
(KBagpaT CyMMBI, KBaJIpaT Pa3HOCTH, Pa3HOCTh KBAJPATOB)
JUTSL YIIPOIICHHUS BBIYMCICHUI 3HAYCHUH BHIPAKCHUN;

- BBIIIOJIHATH HECIIOKHBIE TpeoOpa3oBaHust JIPOOHO-
JMHEWHBIX BBIPOKCHUH M BBIPAKEHHH C KBaJPATHBIMU
KOPHSIMU.

- Onepuposamv  NOHAMUAMU  CMENeHU C  HAMYPATbHbIM
nokazamesnem, CmeneHu ¢ YeiviM OMmpuyamenbHbiM HOKA3amenem,

- GbINOIHAMb NPeoOPA308aAHUS YENbIX BbIPANCEHUU: OeliCmBus ¢
O00HOUNeHAMU (CNIOJICEeHUe, BbIYUMAHUe, YMHONCEHUE), 0elticmBUsl C
MHO20UTIeHaMU (CTIodCeHUe, 8blYUmaHnue, YMHONCeHUe),

- BLINONHAMb PA3NOJNCEHUE MHO2OUNEHO8 HA MHONCUMENU OOHUM U3
cnocobo8: eviHeceHue 3a CKOOKY, ZpYNRUPOBKA, UCHONb308AHUE
DOopMYl COKPAUWEHHO20 YMHONCEHUSL,

- gblOeIAAMb K8AOPAM CYMMbl U PA3ZHOCHU OOHOUJICHO8,

- PACKAA0bI6aNmb HA MHONCUMENU KEAOPAMHBIL  MPEXUILEH,

- GLINONHAMb  NPeoOPA308AHUS  BbIPANCEHUU,  COOEPHCAUJUX
cmeneHu ¢ YeiblMu  OMPUYAMENbHbIMU — HOKA3AMeNsiMU,
nepexooums om 3anuci 8 8ude CmeneHu ¢ YeavlM OmpuyameibHbim
noxazamesnem K 3anuci 8 uoe opoou,

- 8bINOIHAMb npeobpazoeansl OpPOOHO-PAYUOHATILHBIX
sblpadicenull: coxkpaujerHue opoobet, npugeoexue aneeopaudecKux
0pobell Kk 0OwemMy 3HaMeHamento, CLONHCeHUe, YMHONCeHUe, OeleHUe
anecebpauveckux Opobdet, 6038edeHue aneebpauyeckol opoou 8
HAmMypanvHylo U Yeayo OompuyamensHyio Cmenets,

- GLINONHAMb  NPeoOPA308aHUS  BLIPAICEHUL,  COOEPAHCAUJUX
K6aopammbvle KOpHU,
- gvl0enamb  Keaopam CyMMbl UMW PAZHOCMU O08VUNeHA 8

BbIPAICEHUSAX, COOEPACAUUX KBAOPAMHBLE KOPHU,
- 8LINONHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBcetHeBHOM KU3HHM M NIPM M3Y4YCHHH APYTUX NPEJIMETOB:

- IOHUMATh CMBICI 3alMCH YUCIIA B CTAHIAPTHOM BHUJIE;
- omepupoBaTb Ha  0a30BOM  YpPOBHE  IOHSTHEM
«CTaHJapTHAas 3alKCh YHCTay.

- BLINOAHAMbL  NPeobpa’08aHusi U  Oelcmeus ¢
3ANUCAHHBIMU 8 CMAHOAPIMHOM 8UO0e;
- BLINONHAMb NPeodPA308aHUs ANEOPAUUECKUX BbIPANCEHUU NPU

peuteHuu 3a0a4 Opy2ux yueOHvIX npeoMemos.

quciamu,

YpaBHeHust u
HepaBeHCTBA

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHSTUSIMH: PAaBEHCTBO,
YHCJIOBOE PABEHCTBO, YPABHEHME, KOpPEHb YypaBHEHUS,

- Onepupoeamb NOHRAMUAMU. YPABHEHUEe, HEPABEHCME0, KOPEHb
YPABHERUA, peUuleHue HepaserHcmed, pAasHOCUIIbHbIE YDABHEHUA,




pelLlIeHNEe YpaBHEHMs], YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,

pelIeHre HepaBEeHCTBA;

- IpOBEPSATh CHPABEIJIMBOCTh YMCIOBBIX PABEHCTB M

HEPaBEHCTB;

- pewmarh JIMHEHHbIE HEPABEHCTBA U  HECJIOXHBIE

HEPaBEHCTBA, CBOJSIIUECS K TMHEHHBIM;

- pewiatb CHCTEMbl HECJOXHBIX JIMHEHHBIX YypaBHEHUH,

HEPaBEHCTB;

- IpPOBEPsATh, SBJSIETCA JIM JAHHOE YHUCIIO peIIEHUEM

ypaBHEHHUs (HEPABEHCTBA);

- pewiaTb KBaJpaTHble ypaBHEHHUs IO (Qopmylie KOpHEH

KBaJpaTHOTO YPaBHEHUS;

- M300paxkaTh pELIEHHs HEPaBEHCTB M MX CHUCTEM Ha
YUCIIOBOM MPAMOW.

obnacms  onpeoeneHus YpasHeHusi (HEPABEHCMBA,  CUCHEMbL
VPAGHEeHUl Ul HEPABEHCMB),;

- pewamv JuUHeliHble VPABHEHUS. U YPAGHEHUs, CBOOUMble K
JIUHEIHLIM C NOMOWbIO MOAHCOECMBEHHBIX NPE0OPA308aAHULL

- pewamsv Keaopamuvle YPAGHEHUS U YPAGHEHUs, CBOOUMbIE K
K8AOPAMHBIM C NOMOWBIO MONCOECTNEEHHBIX NPE0OPA308aHULL

- pewams OpoOOHO-TUHElIHblEe VPAGHEHUSL,

- pewams npocmeluiue UPPAYUOHANbHLIE VDABHEHUSA 8UOd

Jf(x)=a, Jf(x):m;

- pewams ypasnenus euoa X" =a;

- pewiams ypasHeHus cnocoOOM pa3N0dCeHUs HA MHOMCUMeNu U
3aMeHbl nepeMeHHOU;

- UCNONb306aMb MemoO UHMEPBANo8 O/ peulenus UYervlx U
OpOOHO-PAYUOHAILHBIX HEPABEHCMS,

- peuiams JUHEUHble YPABHEHUS U HePABEHCMBA C NAPAMEMpPaMU,

- peuiams HeCl0HCHbIE K8AOPamHble YPAGHEHUS C NAPAMEMPOM;

- pewamsv HeClONCHble CUCMeMbl JUHEUHbIX VPAGHEHUl C
napamempamul;

- peuams HeCl10ICHbIE YPAGHEHUS 8 YeablX YUCTAX.

B noBceqHeBHOM KH3HHU U IPU U3YYCHHUH IPYIUX MPEAMETOB:

- COCTaBIIATh U pelIaTh JIMHEHHBIC YPABHEHUS IIPU PEILIECHUU
3a/1a4, BOSHUKAIOIIMX B APYTUX YYEOHBIX IpeaMeETaXx.

- cocmasnames U pewams JuHeliHble U Keaopamuvle YPAGHEeHUs,
YpaeHeHus, K HUM C800AWUecs, CUCMEeMbl JUHEUHbIX YPAGHEeHUI,
HepaeeHcme npu peuleHuu 3a0a4 Opyeux yueOHvix npeomemos;

- BLINONIHAMY OYEHKY NpagoonoooduUs pe3yibmamos, NoAy4aemblx
npu peuieHuy TUHEUHbIX U KEAOPAMHBIX YPAGHEHUU U Ccucmem
JIUHEUHbIX YPABHEHUll U HepAGeHCME Npu peuleHuu 3a0ay opyeux
VueOHbIX NPeoMemos,

- 8bI0UPAMB COOMBEMCMBYIOWUe YPAGHEHUs, HePABEHCMEA UNU UX
cucmembvl 011 COCMAGIEHU MAMEMaAMU4eckou Mooenu 3a0aHHOU
PeanvbHoll CUmyayuu Ui NPUKIaOHol 3a0auu;

- yMemb UHMEPNPemupo8amsv  NONYYEHHbI NpU  peuleHuu
VpaeHeHus, HepaseHCmea Uil CUCmeMbl pe3yIbmam 8 KOHmeKcme
30A0AHHOU PeabHOU CUMYayul Uil NPUKIAOHOU 3a0ayu.

DOYyHKIUHT

- HaxoauTh 3HaueHne QyHKIHMH MO 3aJJaHHOMY 3HAYEHUIO
apryMeHTa;

- Onepuposamov RNOHSMUAMU. QYHKYUOHALLHASL 3A6UCUMOCHIb,
@yHryus, epagux Qynkyuu, cnocodwvl 3a0aHUs PYHKYUU, apeymMeHm




- HaXOJUTh 3HAYEHHUE apryMEeHTa IO 33JaHHOMY 3HAUYEHHUIO
(GYHKIIMY B HECTIOKHBIX CUTYAIUSX;

- ONpeleNsTh MOJOXKEHHE TOYKHM Mo e€ KOoopauHaTam,
KOOPAMHATBI TOYKHU IO €€ MOJ0KEHUIO HA KOOPAMHATHOM
IJIOCKOCTH;

- 10 rpa)uKy HAXOAUTH 00JACTh ONpPEEeNICHHsI, MHOXECTBO
3HAYEHUH, HYJU byHKIIH, MIPOMEXYTKH
3HAKOMOCTOSIHCTBA, MIPOMEXKYTKH BO3PACTAHUS U YObIBAHHA,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHUs (QYHKIUU;

- CTpOUTD Tpad K JIMHEHHOHN PyHKINH;

- TpOBEpATh, SBISETCS NI JaHHBIA Tpaduk rpapuKom
3a1laHHOW (QyHKIWMH (JTMHCWHOH, KBagpaTHUYHOW, 0OpaTHOU
MPOMOPLUUOHATIEHOCTH);

- OIpEeneNsATh MPUONMKEHHBIC 3HAUYCHHUSI KOOPAWHAT TOYKH
nepecedeHus rpaQuKoB QYyHKIIMIA;

- omepupoBatb Ha 0a30BOM  ypOBHE
MOCIEAOBATENbHOCTh,  apudMeTHIecKast
reoMeTpUYIecKast IIPOTrpPecCcusi;

- pemiath 3aJa4u Ha MPOTPECCUU, B KOTOPHIX OTBET MOXKET
OBITh TIONy4eH HEMOCPEACTBEHHBIM MOACUETOM  0Oe3
MpPUMEHEHUs (HOPMYIL.

TTOHSATHSIMH:
nporpeccus,

u 3Hauenue QyHKYuU, 00NACMb ONpPedeNeHUss U MHONCECMBO
3HAYeHull pyHryuu, HYU @ynryuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCHb Gynryuu,
YEMHOCMb/HEYEMHOCMb PYHKYUU,

- cmpoumv  epaguku  TUHEUHOU, KBAOPAMUYHOU  (DYHKYUL,

. k
00pamHOU NPONOPYUOHAILHOCU, GYHKYUU 6uda: Y =a+—

X+b'
y=x,y=3x, y=|x|;
- Ha npumepe  KEAOPAMUYHOU  (DYHKYUU,  UCHOLb306AMb

npeobpaszosanus epaguxa Gynukyuu Y=f(X) o0z nocmpoenus
epaguros gynxyuii y =af (kx+b)+c;

- cocmasnsams  YpaeHeHus NpAMOU N0  3A0AHHbIM  VCIOBUIM:
npoxoosueli uyepes 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU,
npoxoosweli uyepe3 OAHHYIO MOYKY U NAPALIETbHOU OAHHOU
NpAMOU

- uccnedogams QYHKYUIo no eé epaghuxy;,

- HAXo0UmMv — MHONCECWBO  3HAYEHUU, HYIU,  NPOMENHCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCMU KAOPAMUYHOU (DYHKYULL,

- onepuposeams NOHAMUAMU: nocied08amenrbHOCHD,
apugpmemuueckas npoepeccusi, 2e0Mempuieckas NPoePeccust;

- pewiamv 3a0ayu HA APUPDMEMUYECKYIO U 2eOMemPUYECKVIO
npoepeccur.

B noBceqHeBHOM KHU3HHU U IPU U3YYCHHUHU IPYIUX MPEAMETOB:

- UCNONb30BaTh TIpaUKU PpEAIbHBIX IPOLECCOB H
3aBUCUMOCTEN NIl OIpe/IeNIeHUs] UX CBOMCTB (HauOobIne
Y HAaUMEHBIIWE 3HAYEHUS, MPOMEXYTKH BO3pacTaHHs U
yObIBaHUS, O0JIACTH TMOJIOXKUTEIBHBIX WU OTPHUIATEIbHBIX
3HAYEHUH U T.I1.);

- UCTIOJIb30BaTh CBOMCTBA JMHEHHONW (QYHKIMH U ee rpaduk
IIPY PELICHUH 33/1a4 U3 JPYTUX YUYeOHbIX IPEAMETOB.

- WIIFOCMPUPOBAMb ¢ NOMOWBIO 2PAPUKA PeabHYI0 3A8UCUMOCTTIb
UU npoyecc no uUx XapaKmepucmukam,

- UCNOIIB308aMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NpU
peuteHuu 3a0a4 U3z Opyaux yueOHbvlx npeoMemos.

Crarucruka u
Teopust
BepPOsATHOCTEM

- Nwmetp NpeCTaBICHUE 0 CTaTUCTHYECKUX
XapaKTEepUCTHKAaX, BEPOSATHOCTU CIy4ailHOrO COOBITHS,
KOMOHMHATOPHBIX 3a/1a4ax;

- pemath MpocTeiIne KOMOMHATOpPHBIE 3a/laud METOJIOM
IPsIMOTO M OPraHU30BAHHOTO Nepedopa;

- Onepuposamv  noHsmMusAMU:  CcmMoaOuYamvle U  KpPyeosble
ouazpammul, mabdIUYbl OAHHLIX, CpeOHee apugmemuieckoe,
meouana, Haubolbulee U HauMeHbUulee 3HAYEHUs. BbLOOPKU, PAZMAX
8b1O0OpKU, Oucnepcusi U CMAHOAPMHOe OMKIOHeHUe, CAYYAUHAS
UBMEHYUBOCHIb,




- TPEACTaBIATh JaHHBIE B BHJEC TaOuII,
rpauKoB;

- YUTaTh WH(POPMAIHIO, IPECTABICHHYIO B BHJIE TaOJIHIIBI,
arpaMMel, Tpaduka;

- OIPEJEIATh OCHOBHBIE CTATHCTHUYECKHE XapaKTCPUCTUKU
YHCIOBBIX HAOOPOB;

- OLICHUBATH BEPOSITHOCTH COOBITHS B MPOCTEHIINX CITydasix;
- UMETh NPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YUCET B
MAaCCOBBIX SIBIICHHSX.

JUarpaMm,

- u3enekamev uHpopmayuio, nNpeocmasieHHyro 8 Mmabauyax, Ha
ouazpammax, epaguxax;

- cocmaesnsams mabauysvl, CMpoums OuacpamMmvl U epaguxku Ha
0CHOBE OaHHBIX,

- onepuposamv NOHAMUAMU: hakxmopuan 4ucida, nepecmaHosKu u
couemanus, mpeyeonvhuk llackans,

- npumeHAmb  NPABUIO  NPOU3BEOEHUS
KOMOUHAMOPHBIX 340a4,

- onepuposamsb NOHAMUAMU. CIYYAUHBLL ONbIM, CIYYAUHbIL 86100D,
ucnvlmauue,  dleMeHmapHoe  CayuaiHoe — coovimue  (UCX00),
Klaccuieckoe onpeoeiienue 6epOosSmHOCMU CIYYauH020 coObimus,
onepayuu Ha0 CIY4AUHLIMU COOLIMUAMU,

- npedcmasiams UHGHOPMAYUIO ¢ NOMOWBIO Kpy208 Jiliepa,

- pemiath 3aJaYd HA BBIUYMCICHHE BEPOSTHOCTH C IOACYETOM
KOJIMYECTBA BAPUAHTOB C MOMOIIBI0O KOMOMHATOPUKH.

npu  peuieHuu

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH APYIUX NPEAMETOB:

- OICHUBATH KOJIMYCCTBO BO3MOXHBIX BApUAaHTOB METOAOM
nepebopa;

- IMETh MPEJICTABICHUE O POJIH NMPAKTUYCCKH JIOCTOBEPHBIX
Y MaJIOBEPOSTHBIX COOBITUI;

- CpaBHHMBAaTh OCHOBHBIE CTaTUCTUYECKHE XApPAKTEPHUCTUKH,
MOJYyYECHHBIE B MPOLIECCE PEIICHUs MPUKIAAHON 3a1ayu,
W3YYEHHUS PEAbHOTO SIBJICHHUS,

- OLICHUBATb BEPOATHOCTH PCAJIbHBIX COOBITUI U SIBJICHUI B
HECJIOKHBIX CUTYaIIHSX.

- usslekams,  UHMEPNpemuposams U Npeoopaz0s8vleams
ungopmayuro, npeocmasieHHylo 6 mabauyax, Ha OuazpamMmax,
epagukax, ompadxjcawylo  CeoUCMBA U  XAPAKMEPUCMUKU
DeanbHblX NPOYECccos U AGNEHULL,

- onpedensimb CMamMucmuidecKkue Xapaxmepucmuxu 6blOOpOK No
maoauyam, ouazpammam, 2pagukam, 6vINOIHAMb CPAGHEHUe 8
3A8UCUMOCTU OM Yelu peuleHUs 3a0adu,

- OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUH U SIBJICHUM.

TekcToBbIE 3a1a49H

- Pemate HecnoKHbBIE CIOKETHBIE 337]a4K PAa3HBIX THIIOB HA
BCe apu(dmMeTnyecKue NeUCTBUS;

- CTPOWUTHh MOJENb YCJIOBHS 3amaud (B BUIE TaOJHIIHI,
CXEeMbI, PHUCYHKA WM YpaBHEHHs), B KOTOPOW JaHBI
3HAUYEHUsI JBYX W3 TPEX B3aMMOCBS3aHHBIX BEJIMYWH, C
LEJIbI0 OMCKA PEIICHUS 3a/1a4H;

- OCYILECTBJISATH CHOCOO TOHMCKAa pEeUIeHHs 3ajJaud, B
KOTOPOM PAaCCYXJICHHE CTPOUTCS OT YCIOBUS K TPEOOBAHHIO
WIH OT TpeOOBaHUs K YCIOBUIO;

- COCTaBJISITh TIJIaH PEIICHUS 3a/a4H,

- Pewams npocmoie u ClOdHCHBLE 3A0A4U PAZHBIX MUNOS, d MAKICE
3a0ayu NOGbIUEHHOU MPYOHOCMU,

- UCNONIL306AMb PA3HLIE KPAMKUE 3aNUCU KAK MOOeiu MeKCmo8
CHLOJCHBIX 3a0ay O/l NOCMPOEHUsT NOUCKOBOL CXeMbl U peuleHus
3a0ay;

- pazdams MoOelb meKcma U MoOelb peluleHus 3a0ayl,
KOHCMPYUupoeams K OOHOU MOOeIU peuletusi HeCI0NCHOU 3a0adu
PpasHvle Mooenu mekcma 3a0ayul;

- 3HaMb U NpUMeHamsb 06a cnocoba noucka peuienus 3aoay (om
mpeboBaHUsl K YCI08UI0 U OM YCIL08US K MPeDOBAHUIO),




- BBIICIIATD ATAIbl PELICHMS 3a/1a4U;
- UHTEPIPETUPOBATh BBIYUCIUTENIbHBIE PpE3YyJIbTAaThl B
3aJa4e, UCCIIEJOBATh IIOJIy4EHHOE PEUICHHE 3a/1a4H;

- 3HaTh pa3jIMyhe CKOpOCTeH OO0BEeKTa B CTOSYECH BOJE,
IIPOTUB TEUYEHUS U T10 TEUCHUIO PEKU;

- pemath 3aJa4¥ Ha HaXOXKJACHHME YacTHU YUCJla U 4YHcia 10
€ro 4acTy;

- pemarh 3a/1a4d Pa3HbIX THIOB (Ha paboTy, Ha MOKYIKH, HA
JBIDKEHUE), CBA3BIBAIOIIMX TPU BEJIUYMHBI, BBIIEIATH
STUBEJINYUHBI U OTHOILLIEHUS MEX/y HUMU;

- HaXOJUTb IIPOLEHT OT YHUCJIA, YUCIIO IO IIPOLIEHTY OT HETO,
HaXOJUTh MPOLEHTHOE CHI)KEHHE WM TPOIEHTHOE
MOBBILICHUE BEJIUYHHBI;

- pelarb HECIOXHbBIE JIOTUYECKHE 3aJaud  METOJOM
pacCyXIACHUM.

- MOOenuposams paccyjicoeHuss npu NOUCKe peuleHusi 3a0ay ¢
nomMowbio epagh-cxemoi,

- 8blOeNAMb dMANbl PeueHus 3a0ai U Co0epIHCaHUe KanHcoo2o
amana;

- ymems 6bI0UPAMb ONMUMATLHBIL MemoO peuleHus 3a0avu u
0CO3HABAMb  8bIOOP  Memood, PpPACCMAMPUBAMb  PA3TUUHbIE
MemoObl, HAXOOUMb PA3HbLE PEUEHUs 3a0aYU, eCIU BO3MONCHO,

- QHAU3UPOBAMb 3aMPYOHEHUS NPU PeUeHUU 3a0aY,

- BLINOJHAMb PA3IUYHbIE NPEOOPA306AHUS NPEONONHCEHHOU 3a0aUll,
KOHCMPYUpO8amv HOGble 3a0auu U3 OAHHOU, 6 MOM 4ucie
oopamuule;

- UHMeEpPNPemupo8ams GbIYUCIUMENbHbIE Pe3yIbmamul 6 3adaue,
UCCIe0068amy NOJYYEHHOe peuleHue 3a0adu,

- AHATUBUPOBATL  BCEBO3MOJICHbIE — CUMYAYUU — 83AUMHO20
pacnonodcenuss 08yxX 00beKmo8 U UMEHeHUe UX XapakKmepucmux
npuU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8pEMsl, pacCmosHue) npu
peuterHuy 3a0ay Ha 08udiceHue 08yxX 00bEeKmMo8 KaK 8 0OHOM, MaK u
8 NPOMUBONONONCHBIX HANPABIIEHUAX,

- UCCe008amsb 6CEBO3MOIICHBIE CUMYAYUU NPU PEUeHuU 3a0ay Ha
08UDICEHIe NO peKe, PACCMAMPUBAMb PA3HbLE CUCEMbL OMCYéma,
- pewams pasHooOpasHvle 3a0a4u «HA YACMUY,

- pewamsv U 0O0CHOBbIBAMb C80€ peuleHue 3a0ad (8bloeisimb
MAMeMamuyecKyio OCHO8Y) Ha HAXONCOCHUE 4acmu YUCId U YUCId
1O €20 4acmu Ha OCHOBe KOHKPEMHO20 CMblCAd Opoou;

- 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3A0a4 PA3HBIX MUNOE,
CBA3BIBAIOWUX MPU  BeIUUUHLL (Ha pabomy, HA NOKYHKU, HA
08UDICEHUE). BbLOCTSAMb IMU BETUYUHBL U OMHOUEHUSL MENHCOY HUMU,
npuMeHsAsmb»  UX ~ NpU  peuleHuu - 3a0ay,  KOHCMPYUpO8amby
cobcmeeHnmbvle 3a0ay YKA3aHHbIX MUNOG;

- gla0emb OCHOBHLIMU MeMOOAMU peuleHus 3a0ad Ha cmecu,
CNABbl, KOHYEHMPAYUu,

- pewams 3a0auu HA NPOYEHMbl, 6 MOM YUCTe, CLONCHbIE
npoyeHmol ¢ 060CHOBAHUEM, UCNONL3VA PA3HbIE CNOCOObL,

- pewams jocudecKue 3a0ayu pasHblMu CROCobamu, 8 mom yucie, ¢
08yMsl OloKamu u ¢ mpems OJ10KAMU OAHHBIX C NOMOWbIO MAOIUY;

- pewams 3a0a4u N0 KOMOUHAMOPUKe U MeopuU 8epOIMHOCMeEN Ha




OCHOB€ UCNONIb308AHUSL U3YUEHHbIX Memo008 U 0O0CHOB8bIBAMb
pewienue;

- peuams Hecl0JCHbIE 3a0ayU N0 MAMEeMamuieckol CmamucmuKe,
- 081a0emb OCHOBHbIMU MEeMOOAMU DEUleHUSl CIONCEMHbIX 3a0au.
apugmemuueckui,  anreebpauveckuil,  nepeoop  BaAPUAHMOS,
2eomempuyeckull, epaguueckuti, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH APYIUX NPEAMETOB:

- BbIJABUT'aTb THUIIOTC3BI O BO3MOXHBIX [MPCACIBbHBIX
3HAYCHHUAX UCKOMBIX B 3aJa4€ BCIIMYHUH (I[e.]'[aTI) HpI/IKI/I,Z[KY).

- ewldenamb  nmpu  pewleHuu  3a0a4  XapaKmepucmuKu
paccmampusaemori 8 3aoave CUmyayuu, OmiuyHvle Om peanbHbiX
(me, om KOMOpvIX AOCMPALUPOBANUCD), KOHCMPYUPOBAMb HOBbLE
cumyayuu ¢ y4émom dmux Xapakmepucmuk, 6 YaCMHOCmU, npu
peuwlenuy  3a0a4 HA KOHYEHMpAayuu, y4umsléams NIOMHOCMb
sewecmaa;

- pewiams U KOHCMPYUpo8ams 3a0ayu HA OCHOBE PACCMOMPEHUs.
PeanvHelX cumyayull, 68 KOMOpbIX He mpedyemcs mOouHbll
BLIYUCTUMENLHBIU PE3YIbINAM,

- pewams 3a0a4u HA OBUdCEHUE NO peKe, PACCMAMPUBAs pa3Hble
cucmemvl omciema.

HUcropus - OnuceiBaTh OTAETbHBIE BBIAIOLIMECS PE3YNbTaThl, | - Xapakmepuszoeamv 6KIAO  GbIOAIOWUXCS MAMEMAMUKO8 8
MaTeMaTHKHU IIOJIy4EHHBIE B XO/I€ PA3BUTUS MAaTEMAaTHKHU KaK HayKH; pazeumue MamemamuKy U UHbIX HaYYHbIX 00aacmell;

- 3HaTh IpUMEPBl MATEMATUYECKUX OTKPBITUH U UX | - HOHUMAMb POSib Mamemamuku 6 pazeumuu Poccuu.

aBTOPOB, B CBSI3M C OTEYECTBEHHON U BCEMUPHOUN UCTOPHUEN;

- IOHUMATh POJIb MATEMATUKHU B pa3BuTHHU Poccuu.
Metoasl - BeiOupatre noaxoasamuil U3y4eHHbIH METOA AJIS PEIIeHUN | - Hcnonv3ya uzyuenHvle mMemoobl, npoeooums 00KA3amenlbCmeo,
MaTEeMATHKHU WU3Y4YEHHBIX TUIIOB MaTEMAaTUYECKUX 3a/1a4; 8bINOIHAMb ONPOBEPICEHUE;

- MIPUBOJUTH NIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN
B OKpYXarolleld JEeHCTBUTECIBHOCTH W IIPOU3BEIACHUSAX
HCKYCCTBA.

- 8bLOUPAMb U3VUEHHblE MemOObl U UX KOMOUHAyUU Ol peuleHus
Mamemamuyeckux 3a0ay;

- UCNONL308aMb  MamMeMamuiyecKue 3HAHUs OAs  ONUCAHUS
3aKOHOMEpPHOCmel 8  OKpydcarwel  OelicmeumenbHocmu U
npoU38e0eHUsIX UCKYCCMEa,

- npumeHAmb  npocmeluiue  NPOSPAMMHble — cpedcmed U
INEKMPOHHO-KOMMYHUKAYUOHHbIE — CUCMEMbl  NPU  pPeuleHuu
Mamemamuyeckux 3a0au.




COJAEP) KXAHUE YYEBHOI'O ITPEJIMETA

DJieMeHThI TEOPUU MHOKECTB M MATEeMATHYECKOI JIOTHKH

Cormacao ®I'OC ocHOBHOTO 00ITIETO 00pa30BaHUs B KypC MaTEMAaTUKHU BBeACH pasnen «JIoruka», KOTOPBIM HE MPEaIoiaraeT JOMOJHUTEIbHBIX YacoB
Ha M3YYEHUU U BCTPAUBACTCA B PA3JIMYHBIC TEMbl KYPCOB MaTEMaTUKH U MPEABAPSIETCS 03HAKOMIICHUEM C 3JIEMEHTaMU TEOPUU MHOXKECTB.

MHokecTBa M OTHOLIEHUS MEKIY HUMH

MHOXKECTBO, Xapakmepucmuyeckoe C8OUCMBE0 MHOJNCeCmad, dIEMEHT MHOXKECTBA, nycmoe, KOHeuHoe, DecKOHeyHoe MHodicecmgo. 110MHOKECTBO.
OTHOIICHWE TTPUHAJIC)KHOCTH, BKIIOUYEHHUS, PAaBEHCTBA. DJIEMEHTHl MHOKECTBA, CIIOCOOBI 3a/JIaHUSI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U IIEMEHMO8
NOOMHOJICECMS C UCNOIb308AHUEM KPY208 Diiiepda.

Onepanum HaJ MHOKeCTBAMM

[Tepeceuenne u oOBEAMHEHHE MHOMXKECTB. Pasznocmbv MHOXMCECms, 0ononHeHue MHOdcecmsd. HMnmepnpemayusi onepayuii HA0 MHOANCECMEAMU C
nomowbio Kpy2oe Jiliepa.

9J1eMeHTBI JOTHKHU

Onpenenenne. YTBepkaAcHUSA. AKCHOMBI M Teopembl. Jloka3zarenbcTBO. JloKa3zaTeabCTBO OT MPOTHBHOTO. Teopema, oOpartHas maHHOW. [Ipumep u
KOHTPIIPUMED.

Bbicka3biBaHus

HcTuHHOCTD M JIOKHOCTH BBICKa3bIBaHMs. ClodicHvle u npocmoie evickazviganus. Onepayuu HAO B8bICKA3bIGAHUAMU C UCHONb30BAHUEM J02UHECKUX
CBA30K: U, UIl, He. Y Cl06HbIe 8bICKA3BIBANHUS (UMNIUKAYULL).

Yucaa

PanuonaabHbIe YncIa

MHOXeCTBO palMoHaIbHBIX YKcesl. CpaBHEHHE pallMOHAIBHBIX Yncell. J[elCTBUS ¢ pallmoOHAIBHBIMU YUCIIaMH. [Ipedcmasienue payuoHaibHo20 Yucia
decamuunol Opoobio.

HppanuonajbHble YHuCaa

[TonsiTHEe MppanMoOHaIBHOrO 4Mcia. Pacro3HaBaHue MppalMoHalbHBIX uucen. [IpuMepsl Jokas3atenbcTB B anreOpe. MppanmoHanbHOCTb qncna\/z .
[Tpumenenue B reometpun. CpagHeHue uppayuoHatbsix yucen. MHuoscecmeo oelicmeumenbusbix Yucei.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucJi0oBble U OYKBEeHHbIE BbIPAKEHH

Bripaxxenue ¢ nepemeHHol. 3HaueHue BbIpakeHus. [locTaHOBKA BbIpa)KEHNUH BMECTO MTEPEMEHHBIX.

Lenblie BeIpakeHUs

CreneHpb ¢ HaTypaJIbHBIM TTOKa3aTesieM U e€ cBoiicTBa. [IpeoOpazoBaHus BEIpaXKEHUH, COJIEPIKAIINX CTETICHN C HATYPaJbHBIM ITOKa3aTeNIeM.

OpHousieH, MHOTOWIeH. J[eHCTBUS ¢ OJHOYJICHAMH M MHOTOWIEHaMM (CIOXKEHHE, BBIYMTAaHUE, YMHOKeHHE). DopMysbl COKpAIIEHHOTO YMHOXKEHUS:
pa3HOCTh KBAIpaTOB, KBaJpaT CyMMBI M Pa3HOCTH. Pa3no)keHHe MHOTOWIEHAa Ha MHOXKHTENW: BBIHECEHHE OOINEro MHOXKHUTENS 3a CKOOKH, ZpyNnuposKa,
npumenenue opmyn cokpawénno2o ymuodxcenus. Keaopamuuiii mpéxunen, paznosicenue K6aopamHo2o mpeéxuneHa Ha MHONCUMENU.

JApodHo-panmnoHaibHbIe BbIPAKEHUS

Crenenp ¢ nensiM mnokaszareneMm. I[IpeoOpasoBaHue ApOOHO-TMHEHHBIX BBIPAKEHUH: CIIOKEHHE, YMHOXXEHHE, AeNeHHe. Aneebpauueckas Opoob.
Jlonycmumvble 3Hauenuss nepemeHusvix 8 OpoOHO-payuoHaIbHbIX bipadxceHusx. Cokpawenue anreeopauueckux opooei. Ilpusedenue ancebpauveckux opobeu K
obwemy 3namenamento. Jlelucmeus ¢ aneeopauyeckumu Opooamu: ClodceHue, 8bluumanue, YMHoJceHue, 0elleHue, 6036e0eHue 8 CeneHb.



IIpeobpazosanue gvipasiceHull, COOEPHCAUUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

ApudmeTrnueckuili KBaapaTHbIM KopeHb. [IpeoOpa3oBaHue BbIpaK€HUM, COJEP)KALIMX KBaJpaTHbIE KOPHU: YMHOXECHHUE, JeJICHHE, BBbIHECEHUE
MHOYHTEJIS] U3-T10]1 3HAKA KOPHS, 6HeCeHUe MHONCUMENs NOO 3HAK KOPHSL.

YpaBHeHUs1 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PAaBEHCTBO € MEPEMEHHOM.

YpaBHeHust

[TonsiTe ypaBHEeHUs U KOpHA ypaBHEHUsA. [Ipedcmasnenue o pagnocunvbHocmu ypasnenui. Qonacms onpedenienus: ypagueHus (001acmes 00Ny CMUMbIX
3HAYEHULl NePeMEeHHOLL).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenue nuHelHbIX ypaBHEHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo kopueu aunetino2o ypasuenus. Pewenue nuneiinvix ypasnenuii ¢
napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanparusie ypaBHenus. Henonubie kBaapaTHble ypaBHEHHs. JIMCKpUMHHAHT KBaJIpaTHOTro ypaBHeHHs. DopMyna KOpHEH KBaIpaTHOTO ypaBHEHHUS.
Teopema Buema. Teopema, oopamnas meopeme Buema. Pemienue KBaJIpaTHBIX YPaBHEHH: UCTIOIB30BaHUE (DOPMYIIBI JIJIsl HAXOXKACHUS KOPHEH, epaguueckutl
MemoO peuleHusl, pazloxceHue Ha MHOMICUmenu, noooop KOpHell ¢ Ucnoivzoeanuem meopemsl Buema. Konuuecmeo kopHeli keadpamHoz2o ypagHeHUs 8
3aeucumocmu om e20 ouckpumuxawma. buxeaopamnvie ypaenmenus. Ypasnenus, ceooumvie Kk auHeliHbiM U KeaopamuviM. Keadpammuvie ypasnenus c
napamempom.

Jpo0HO-panoHaIbHbIC YPABHEHUA

Pemenune npocreiimux ApoOHO-TMHEHHBIX YpaBHEHUN. Peuenue OpobHO-payuoHanbHulX ypasHeHul.

Memoowi pewienusi ypasHeHuii: Memoowvl pasHOCUILHBIX NPeobPA308aHUL, MEMOO 3aMeHbl nepemMeHHoU, spaguieckuti memod. Hcnonvzosanue ceolicme
@yHKYUL npu peuteHuy ypagHeHull.

Ipocmeriwue uppayuonanshvie ypasnenus euoa | f (x) =a, \/f (x) = \/g (x)-

Vpasuenus suoa X" = a.Ypasuenus é yenvix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ IByMsl iepeMeHHbIMU. JINHEelHOe ypaBHEHHE ¢ ABYMsI IEpEMEHHBIMU. [Ipsamas Kak epaguueckas unmepnpemayusi TUHEUH020 YPAGHeHUs C
08YMs nepeMeHHbIMU.

[TonsiTHe cucTeMbl ypaBHEeHH. PellieHne cucteMbl ypaBHEHUH.

MeToap! peleHus CUCTeM JIMHEHHBIX YPaBHEHH C IByMsI IEPEMEHHBIMU: epagdhuieckuii Memoo, Memoo C10H#CeHUs, METO] IOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBOWCTBA YHCIOBBIX HEpaBEHCTB. [IpoBepka cripaBesIMBOCTH HEPABEHCTB MPHU 3aJIaHHBIX 3HAYEHUAX TIEPEMEHHBIX.

HepagenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCTBa. O01acmy onpedenienus HepaseHcmaa (001acmes OONYCMUMbIX 3HAYEHUT NePEMEHHOLL).

Pemenne nuHEeMHBIX HEPABEHCTB.



Keaopamnoe nepasencmeo u e2o peuienus. Pewenue keadpamuuix Hepagencma: UCnOIb308aHuUe CEOUCME U 2paApuKa K8aopamuuHou QyuKyuy, Memoo
UHMEPBAOs. 3anucy peuleHus KeaopamHo20 HepaseHCcmaa.

Pewenue yenvix u 0podbHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBATLO8.

CucreMbl HEPABEHCTB

CucTtemMbl HEpaBEHCTB C OJTHOHM NepeMeHHOU. PeleHue cucreM HEpaBEHCTB C OJHOM MEPEMEHHOM: JTUHEHHBIX, Keaopamubvix. VI300paxeHue pereHus
CHCTEMBbl HEpAaBEHCTB Ha YMCIIOBOW MPSMOM. 3aMUCh PEIICHHs] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousTue pyHkumuu

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DPOpMUpPOBAHUE MPEICTABICHUNH O METAaPEeIMETHOM MOHATUU «KOOPAUHATHI. CriocoObl 3a1aHus (HyHKIUI:
aHATMTUYECKHH, Tpadudeckuii, Tabnuunblid. ['padux Gynkmuu. [Ipumeps! GyHKIHIA, TOTy4aeMbIX B IPOLIECCE UCCIEOBAHUS PA3IUYHBIX PEATbHBIX POIECCOB
U pelieHus 3anad. 3Hadenne QyHkuuu B Touke. CBolicTBa (pyHKUHMI: 00IACTh OmMpeeNeHus], MHOKECTBO 3HAYCHUM, HYIH, TPOMEKYTKH 3HAKOI OCTOSHCTBA,
YEMHOCMb/Heuémnocms, TIPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, HANOOJIbIICe U HAaMMEHbIIee 3HaueHus. VccnenoBanne GyHKImH 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynkyuu.

JIuneiinas pyHKUIMs

CpoiictBa U rpaduk JdUHEHHONH (QYHKIUHU. YTIOBOH KOd(pduumeHT mpsmoil. Pacmonoxenue rpaduka JTUHEHHOW (YHKIMHA B 3aBUCHMOCTH OT €€
yriaoBoro koddduiurenta u cBoOOIHOTO wieHa. Haxoocoenue koaghghuyuenmos nunelino hyHKyuu no 3a0aHHbIM YCIO8UIM. NPOX0ACOeHUEe NPAMOLL Yepes 06e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOCHUE NPAMOU Yepe3 OAHHYI0 MOUYKY U NAPAJLIeNIbHOU OAHHOU NPAMOU.

Keaaparuunas pyHkuus

CroiictBa u rTpaduk kBagpatuuHod QyHkiuu (mapabona). l[locmpoenue epagurxa keadpamuuynou @Gyukyuu no mouxam. HaxoxneHue Hymen
KBaIPATHYHON PYHKIIMU, MHOMCECNBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OO0paTHasi NPONOPUHOHAIBLHOCTH

k k
CroiicTBa QyHKIUH Yy =—Y = = ['unepbomna.
X

I'pagpuxu ynxuyui. IIpeobpasosanue epagura Gynkyuu y = f (x) ona nocmpoenus epagpuxos gynxyuii éuoa y = af (kx+b)+c.

Ipachuru ynryuii y=a+Lb, y=x,y=Ux, y=|x].
X+

IlocnenoBaTeIbHOCTH M IPOTPECCHH

Uwucnoast mociaea0BaTebHOCTh. [IpruMephl 4nCIoBBIX MOCHIeI0BaTEIbHOCTEH. beckoHeuHbIe Tocie10BaTeIbHOCTH. AprudmMeTrnueckas mporpeccust u eé
cBoiicTBa. ['eomeTpudeckas nporpeccus. Popmyna obwezo uneHa u cymmuvl N Nepewvix 4ieHo8 apugdmemuyeckol u ceomempuieckoli npoepeccuil. Cxodauascs
2eoMempudecKas npocpeccus.

Pelienue TeKCTOBBIX 3324

3agaum Ha Bce apupMeTHUECKHUE TelHCTBUA

Pemienne TeKCTOBBIX 3adau apuMeTHUECKUM crocoOoMm. Mcmonp3oBaHue TaOIHIl, CXeM, YepTeKel, APYrUxX CPeACTB MPEICTaBICHHS JAaHHBIX MPHU
pEIIeHnH 3aJauu.

3agayu Ha IBMKeHHe, pa00oTy M MOKYIIKH



AHann3 BO3MOXKHBIX CUTYallii B3aUMHOTO PACHOJIOKEHUS 00bEKTOB MPHU MX JBUKEHHH, COOTHOIIEHNS 00bEMOB BBIMOIHIEMBIX pabOT MPU COBMECTH O
paborte.
3agayu HA YACTH, 10J1H, IPOIEHTHI
Pemenue 3agau Ha HaXOXKJI€HUE YAacTU YMCJA M YMCIIA 10 €ro yacTu. Pemienue 3agad Ha mpoueHTsl U foiu. IlpuMeHnenue nponopuuil npy peleHuu
3azad.
Jlornueckmue 3agauu
Pemenue noruueckux 3anad. PeuwieHue noeuieckux 3a0ay ¢ nomowsio epagos, mabauy.
OcHOBHbIE MeTO/AbI pellleHUs] TeKCTOBBIX 3aja4: apupMeTUUYecKHii, anredpandeckuii, nepedop BapHaHTOB. [lepsuunvie npeocmasieHus 0 Opyeux
Memooax peutenuss 3a0ay (ceomempudeckue u epagpuieckue memoovl).
CTaTHCTHKA M TeOpHUsI BePOSITHOCTEI
Crarncruka
TabnmuuHoe W Tpaduueckoe MPEACTaBICHHE TaHHBIX, CTOJ0YAaThle W KPYroBbIE IUArpamMMbl, rpadukd, MpUMEHEHHE AWarpamMM Hu rpadukoB uis
ONMCaHUs 3aBUCUMOCTEH peajbHBIX BEIUYMH, W3BJICUCHHE HHPOpMAIMK M3 Tabmuull, AuarpaMMm Hu rpadukoB. OmnucaTelnbHble CTaTUCTUYECKHE MOKa3aTean
YHCJIOBBIX HAOOPOB: cpefHee apuMeTudecKkoe, mMeduana, HanboJbllee U HaUMEHblIee 3HaueHus. Mepbl pacceuBaHUsl: pa3Max, Oucnepcus u CmaHoapmHoe
OMKIIOHEHUe.
CrnyuaiiHas ©3MEHYMBOCTh. MI3MeHUMBOCTh IpU U3MEpeHUsIX. Pewarowue npasuia. 3akonomepHocmu 8 USMEHYUBbIX BENUUUHAX.
Cayuaiinbie coObITHS
CrnydJaiiHble OTBITHI (9KCIIEPUMEHTHI), JIEMEHTApHBIE CIy4YaiHbIe COOBITUS (MCXObl). BeposiTHOCTH 31eMeHTapHBIX coObITHH. COOBITHS B CITy4aifHBIX
HKCIIEPUMEHTaX W OJaromnpusATCTBYIOIINE SJEMEHTApHBbIE COOBITUS. BeposSTHOCTH Ciy4ailHbIX COOBITUH. OIBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coOpiTuaAMU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI C HCIONb30BAaHUEM MOHET, KYOMKOB. [lpedcmaenenue cobvimuili ¢ nomowpio ouazpamm Jinepa.
IIpomusononoscusvie cobvimus, o00veduHeHue u nepeceuerue coovimuil. Ilpasuno cnoxcenus eeposmuocmen. Cnyuatinoiii 6vi60p. [Ipedcmasnenue
aKcnepumenma 6 suoe depesa. Hesasucumvie codvimus. Ymnorcenue sepossimuocment Hezasucumulx coovimuil. Ilocnredosamenvuvie He3asucumble UCHLIMAHUAL.
[IpencraBneHne 0 HE3aBUCHUMBIX COOBITUSX B KU3HU.
Dnemenmovl KOMOUHAMOPUKU
Ilpasuno ymmuoowcenus, nepecmanosxu, axmopuan yucna. Couemanus u ducino cowemanuil. Popmyna uucia couemanuu. Tpeyeonvrux Ilackans.
Onvimbl ¢ OOILUWUM YUCTOM PABHOBOIMONICHBIX DNEMEHMAPHLIX cOObIMUl. Buluucnenue eeposmnocmeti 8 onblmax ¢ npumMeHeHuem KOMOUHAMOPHBIX QOpMYL.
HUcnvimanus Bepnynnu. Yenex u neyoaua. Beposmuocmu cobvimuil 6 cepuu ucneimanuti bepuynnu.
Cnyuaiinvle genuyunsl
3uakomemeo co CAVUQUHLIMU - GETUMUHAMU HA NPUMEPAX KOHEYHLIX OUCKPEeMHbIX CIAy4auHblx eeauduH. Pacnpedenenue eeposmuocmetl.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyecko2o oxcudanus. Ilowamue o 3axone Oonvuwux uucen. Msmepenue eeposmuocmeu. llpumenenue
3aKOHA OONLUIUX YUCET 8 COYUONO2UL, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecnedeHul 6e30NACHOCMU HACENeHUS 8 UPEe38bIUAUHbIX CUMYAYUSX.
HcTopust MaTeMaTUKHU
Bosnuxnogenue mamemamuxku Kax Hayku, smanvl eé pazeumus. OcHogHble pazdenvl mamemamuku. Boloarowuecs mamemamuku u ux 6k1ao 8 pazgumue
HAYKU.
beckoneunocms mmoocecmsea npocmuix yucen. Hucna u onunst ompesxos. Payuonanvuvie uucna. Ilompebnocms 6 uppayuonanvusix uuciax. Lllkona
Tugacopa



3apoorcoenue anceopul 6 neopax apupmemuxu. An-Xopesmu. Poscoenue dykeennou cumseonruku. I1. @epma, @. Buem, P. lexapm. Hcmopus eéonpoca o
HAxo2icoeHuu hopmyin KopHell areedbpauyeckux ypasHenuti cmeneretl, oonvuiux wemoipéx. H. Tapmanwvs, [oc. Kapoano, HX. A6bens, 2.1 anya.
Tossnenue memooa KoopouHam, nO380a0WeE20 NEPesOOUMb 2eomempuiecKue 0o0vekmol Ha A3bIK anreeopwl. [losenenue epaghuxos gyukyui. P. /lekapm,
11. ©epma. Ilpumepwol paznuunsix cucmem KOOPOUHAM.
3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, wucia Pubonauyu. 3aoaua o waxmamuou oocke. CX0OUMOCHb 2eoMeMpPULeCcKoll NPocpeccull.
Hcmoku meopuu geposmuocmeii: cmpaxosoe oeno, azapmuule uepsol. I1. @epma, b.Ilackans, A. bepnyniu, A.H.Konmoeopos.
Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu: JI1.Jvinep. H.U.Jlobauesckuu, I1.J1. Yeovrues, C. Kosanesckas, A.H.Konmozopos.
Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuyeckux u HaguUeayKux Hayk, pasgumue poccutickozo ¢roma, A.H.Kpuvinos. Kocmuueckas
npoepamma u M.B.Kenoviuu.
TEMATHYECKOE IINIAHUPOBAHHUE
C YKABAHUEM KOJIMYECTBA YACOB, OTBOJJUMbBIX HA OCBOEHME KAXJIOM TEMBI
B temaTtnueckom IIJTAHUPOBAHUM pa3aciibl OCHOBHOI'O COACPIKAHUA p336I/ITLI Ha y‘Ie6Hble TEMbI B IMOCJICAOBATCIIBHOCTH UX U3YUCHUS 110 y‘IC6HI/IKaM
- Anrebpa. 7 kmacc : yueb. ans odmmeobpazoBat. oprannsanuii / I'.B. Jlopodees, C.b. CyBoposa, E.A. byanmosud u ap. — M : [Ipocsemenune, 2020 — 287 c. : ui.;
- Anrebpa. 8 kmacc : yueb. as obmeodpazoBar. opranmnzanuii / I'.B. Jlopodees, C.b. CyBoposa, E.A. byaumosny u np. — M : [IpocBemenue, 2020 — 288 c. : wiL.;
- Anre6pa. 9 kiace : yue0. s obrieodpasosat. opranusanuii / [.B. Jlopodees, C.b. Cyroposa, E.A. Bynumosuu u ap. — M : I[Ipoceemienue, 2020 — 336 c. : ui.;

7 Riacce
Howmep rnaBel/ | HanmeHnoBaHUe ri1aBbl/IyHKTA OcHOBHOE cofiepKaHHe Konunuectso
MyHKTA 9acoB
IToBTOpEeHNE 2
I'naBa 1 JlpoOu 1 mpoLeHTHI 13
11 CpaBHeHnue pobeit Payuonanvuvie uucna. MHOXeCTBO paloHaNbHBIX 4Yucel. CpaBHEHHE paIlMOHATIBHBIX 2
yucen. /Ilpedcmasnenue payuorHaibHo20 Yucia 0ecamuiHou 0poobio.
1.2 Brruncnenus ¢ panponanbHbiMu | JIeMCTBHSI ¢ pallMOHATBHBIMU YHCIAMH. 2
YHCIaMU
13 CreneHsb ¢ HaTypaIbHBIM CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM. 2
1oKaszaresaem
BxonHas koHTposnbHasg pabota Nel 1
14 3a/iaun Ha MPOLIEHTHI Pemienne TekcTOBBIX 3ahay apudmernueckuM crocoboMm. Vcrnosnbp3zoBaHue TabIul], CXEM, 3
YepTeKEH, IPYTUX CPEICTB MPEIICTABICHHSI JAHHBIX IPY PEHICHUH 3a/1a9H.
15 CraTucTuuecKue TabnuyHoe W Tpaduueckoe MpeACTaBICHUE MAaHHBIX, CTOJIOYAaThle M KPYrOBBIE JHarpamMMbl, 2
XapaKTepI/ICTI/IKI/I MNPUMCECHCHHUE JuarpamMm IJisd OMCaHus 3aBUCHUMOCTEN PCaJIbHBIX BEINYHH, U3BJICYHCHUC I/IH(bOpMaHI/II/I
nu3 Ta6JII/II_I, Juarpamm. OmnucarenbHble CTATUCTHYECKHUE TOKA3ATEIN YHUCIOBBIX Ha60p0B: Cp€aHee
apH(bMeTH'{eCKOC, MeduaHa, HauOoJIbIIee U HAaUMEHbIIIEE 3HAUEHHS. MepBI pacCcCuBaHusd:. pasMax.
1.6 [Mocnennsiss uudpa crenenu (/s -
mex, KoMy UHMEPECHO)
Kontposnbnas padora Ne2 o teme «J{pobu ¥ IpOLEHTHI» 1




I'maBa 2 [Ipsimast 1 0OpaTHast MPONOPIMOHATBLHOCTH 7

2.1 3aBUCUMOCTB M (POPMYIIBI [IpuMeHeHHe NponopLUUi IPU PEILIEHUN 33/1a4. 1

2.2 [Ipsmasg  nmponopLUMOHATBHOCTS. | [I[puMeHeHne NponopLUUi IIPU PELLIEHUH 3a/1a4. 2
OO6paTHas NpONOPIUOHATHLHOCTh

2.3 [Iponopuun. Pemenne 3anau c|IIlpumeneHue nmponopuuii Ipy peleHuy 3a1au. 2
MTOMOUIBIO0 TPONOPIUI

2.4 [IponnopumonanbHOE AENeHue [IpumeneHne nponopuuii Npy pelIeHUH 3a/1a4. 1

2.5 3aga9n Ha «CIIOKHBIE TTPOTIOPITIH -
(Hnst mex, komy unmepecro)

Kontponbnas padora Ne3 o teme «lIpsimasi u oOpaTHasi IpONOPLUHOHATBHOCTbY 1

I';maBa 3 BBenenue B anredpy 10

3.1 bykBennas  3amuch  cBOWCTB | BolpaxkeHue ¢ nmepeMeHHON. 3HAaUCHHUE BhIpaXEHUs. PojcoeHue 6YK8eHHOU CUMBOIUKU. 1

JCHCTBUI HaJl YUCIaMH
3.2 [Ipeobpa3zoBanue OykBeHHBIX | BeipaxkeHue ¢ nepemeHHOW. 3HaueHue BbIpakeHus. [lojcraHOoBKa BBIpAKEHUN BMECTO 3
BBIpKEHU I MePEMCHHBIX.

3.3 PackpebiTre ckoOok Boipaxkenue c¢ mnepemeHHON. 3HaueHHe BbIpakeHHs. [loacTaHOBKa BBIPAXKEHUN BMECTO 2
IIEPEMEHHBIX.

3.4 [IpuBenenue no/100HbIX | BelpaxkeHne ¢ mnepeMeHHOi. 3HaueHue BbIpakeHHUs. [lojicTaHOBKA BBIpaXXEHHI BMECTO 3

CJIaraeMbIX IIEPEMEHHBIX.

3.5 Emte pa3 o 3akonax anreOpsl (/s -

mex, KoMy UHMEPECHO)

KonTponbnas padota Ne4 no teme «BBeneHue B aredpy» 1

I'naBa 4 YpaBHeHMs 11

4.1 Anrebpanyeckuii cnocod UYucnoBoe paBeHcTBO. CBOMCTBA UHCIIOBBIX PaBEHCTB. PaBeHCTBO C mepeMEeHHOM. 1

peleHus 3a1a4

4.2 Kopnu ypaBHEeHHS [ToHsATHE ypaBHEHUS U KOPHS YPaBHEHUSI.

4.3 Pemenue ypaBHeHwmit Pemienue nmuHeHbIX ypaBHEHU. Jlunetinoe ypasuenue ¢ napamempom. Konuuecmeo kopmeti 5
JIUHeliHo20 ypasHeHus. Pewenue nunelinvblx ypaenenuti ¢ napamempom. 3apodicoenue
aneebpul 8 Heopax apughmemuxu Ano — Xopesmu.

4.4 Pemenne 3amau ¢ momolnbio | OCHOBHBIE METO/BI PEIIEHHUs] TEKCTOBBIX 3a]1au: apupMeTHuecKkuil, anredpanyecKkuii. 3

ypaBHEHUI

45 Hekoropelie HEaJITOPUTMUYECKHE -

IIPUEMBI PELIeHNs ypaBHEeHUI (/{14 mex,

KoMy uHmepeCHo)
KonTponbnas padota Ne6 mo Teme «YpaBHEHUS» 1
I'maBa 5 | KoopuHate! 1 rpadukn 9




5.1 MHO0’K€ecTBO TOUEK Ha UucnoBsle HepaBeHCTBA. [IpoBepka cripaBeATMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYEHHSIX 1
KOOPJAMHATHOM MPSIMOI1 IIEPEMEHHBIX.

5.2 Paccrosinie Mexay ToukaMu JlekapToBbl ~ KOOpAMHATBI  Ha  MiIockocTd.  DopMupoBaHHME  MPEACTABICHUH O 1
KOOPJIMHATHON TPSIMOK METaNpeIMETHOM MOHSITHH «KOOPIAUHATBI». [Ipeobpazosanue Gulpadcenutl, CoOepicaujux

3HAK MOOYJIsL.

5.3 MHO0k€ecTBO TOUYEK Ha JlekapToBbl ~ KOOpAMHATBI  Ha  MIockocTd.  DopMupoBaHHME  MPEACTABICHUH O 2
KOOPJAMHATHOW INIOCKOCTH METANpPEAMETHOM MOHITUU «KOOPAUHATBI». P. [Jlekapm.

5.4 I'paduknu I'paduueckoe npeacraBieHrne JaHHBIX, TpaduKy. 2

9.5 Eme HeckoJbKO BaXHBIX I'paduueckoe npeacTaBIeHUE JaHHBIX, TPadUKH. 1
rpaduKoB

5.6 I'paduku Bokpyr HaC [Ipumenenne TpaduKOB IS ONMHMCAHUS 3aBUCHUMOCTEH pEAIbHBIX BEIUYHH, W3BIICUYCHUC 1

nH(popManuu u3 rpaduKoB.

57 I'paduxu 3aBrCcHMOCTEH, 3aJaHHBIX -
PpaBCHCTBAMU C MOAYJIAMU (,Hfl}l mex,
Komy uHmepeCHo)

KonTponbras pabora No7 mo Teme «KoopauHaThl 1 rpaduKimy 1

I'naBa 6 CBOICTBa CTETIEHU C HATYPAIBHBIM MTOKa3aTeIeM 9

6.1 [IpousBenenue u yacTHoE CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeneM H e¢ cBoicTBa. IIpeoOpazoBaHus BBIPAKEHUH, 3
CTeTeHel COJIEp>KalINX CTENEHH C HATypaJIbHBIM MOKa3aTeeM.

6.2 Creniens cTenenu, npousseaeHus |CTeneHb ¢ HATypaJlbHBIM TIOKa3aTeneM H e€ cBoicTBa. [IpeoOpazoBaHus BBIpaKEHUH, 2
u apobu COJIEp>KalINX CTENEeHH C HATypaJIbHBIM MOKa3aTeleM.

6.3 Perienne KOMOMHATOPHBIX 3aJa4 | /Ipasuno ymHOdCeHUsl, nepecmanos8KU, paxmopuan 4uca. 2

6.4 [TepecranoBKH IIpasuno ymnodcenus, nepecmanosku, hakmopuan yuciua. 1

6.5 KpyroBeie nepectanoBku (s -
mex, KoMy UHMeEPECHO)

KonTponbnas pabota Ne§ mo Teme «CBONCTBA CTENEHH C HATYPAIBHBIM MTOKA3aTEIEM) 1

I'maBa 7 MHorouneHsl 16

7.1 OIHOYIEHBI 1 MHOTOWIEHBI OpHo4lIeH, MHOTOYJICH. 1

7.2 CrnosxeHue ¥ BHIYUTAHUE JleiicTBUS C OTHOWICHAMH U MHOTOWICHAMH (CJIOKEHHE, BEIYUTAHUE) 2
MHOTOYJICHOB

7.3 YMHOXEeHuEe 0OJHOUJIeHa Ha JleiicTBHUS ¢ OHOYJICHAMH U MHOTOWIEHAMH (YMHOXKEHUE). 2
MHOTOYJICH

7.4 YMHOKEeHHE MHOTOUJIeHa Ha Jle#icTBHsI ¢ OTHOYJICHAMH U MHOTOUYJICHAMH (YMHOXEHHE). 3
MHOTOYJICH

7.5 dopmyIbl KBaJipaTa CyMMBI U DopMyIBl COKPAIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI U pa3HOCTH. 4

KBajIpaTa pa3HOCTH




7.5 Pemrenue 3amay ¢ nOMOIIBIO Hcnonp3oBanne TabmuWIl, CXeM, YEPTEKEH, APYTHX CPEJCTB MPEICTABICHUS MAHHBIX MPHU 3
ypaBHEHUN pelIeHNH 3a7aud. AHAJIN3 BO3MOXHBIX CHUTYyalluii B3aUMHOT'O PACIIOIOKEHUSI 00BbEKTOB MPH
WX JIBKEHUH.
7.6 Jenenune ¢ octatkoM (/[ mex, -
KOMY UHMEePeCcHO)
Kontposbnas padota Ne9 o reme «MHOTOUICHBI 1
I'naBa 8 Pa3yio)xeHre MHOrOUJI€HOB HA MHOYKUTEIIN 16
8.1 Brinecenne obuiero MmHokuTenst | PaznokeHne MHOrouieHa Ha MHOKUTENH: BIHECEHHE 00IIEro MHOKUTEIS 38 CKOOKH. 2
3a CKOOKH
8.2 Crnioco0 rpynmnupoBKU Pa3nioxeHre MHOrOUJIeHa Ha MHOYKUTENU: 2PYHNUPOBKA. 3
8.3 @®opmyia pa3HOCTH KBaJpaTOB @DopMyITbl COKPAIEHHOTO YMHOKEHUS: pa3HOCTh KBaJPaTOB. 3
8.4 dopmysa pa3HOCTH U CyMMBI DopMyIIbl COKPAIEHHOTO YMHOKEHUS. 2
KyOOB
8.5 Paznoxenne Ha MHOKUTEIH C Paznoxxenne MHOTOWIEHa HAa MHOXKHUTEIH: npumenenue @Gopmyn COKpaAuéHHO20 3
MIPUMEHEHUEM HECKOJIbKHX VMHONCEHUSL.
c1oco0oB
8.6 Pemenue ypaBHeHuii ¢ momompio |Pasnoxkenne MHOTOW/IeHa HAa MHOXHTEIU: npumeHenue @GOpMYnl COKPAWEHHO20 2
pa30KEeHUs] HA MHOKHUTEIH VMHONCEHUSL.
8.7 Heckonbko Gosnee croskHbIX -
npumMepoB (s mex, Komy
UHMePeCcHO)
Kontponbnas padora Nel( nmo teme « Pa3noskeHre MHOTOUJICHOB HA MHOKHUTEIN) 1
I'maBa 9 YacToTa U BEpOSITHOCTD 4
9.1 Crmy4aiinbie COOBITHS Hcmoxu meopuu eeposimmocmeii: cmpaxogoe oeno, azapmuvie uepuvl. ClydailHbIE OIBITHI 1
(9KCTIepUMEHTHI), 3JIEeMEHTapHble claydaiHble cOObITUS (MCX0abl). [Ipedcmasnenue codovimuil
c nomowwio ouazpamm Ounepa. Ilpomusononodcnvie cobvimus: o0OveOuHeHue U
nepeceuenue cooOblmull.
9.2 YacroTa ciayyaiiHOTO COOBITHS BepositHocTi  snemeHTapHbIX coObITH. COOBITUS B CIIy4alHBIX OSKCIIEPUMEHTAX U 1
OIIaronpHUATCTBYIONIUE dJIEMEHTAPHBIE COOBITHSI.
9.3 BeposiTHOCTB cityuaitHOTO BeposTHOCTH ciiy4aliHBIX COOBITUH. ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU 1
COOBITHS coOpITisME. Kitaccmueckne BEpOSTHOCTHBIE OMBITHI C HCIIOJNB30BAaHHEM MOHET, KyOWKOB.
IIpasuno cnooicenusi gepossimuHocmel.
94 CrnoxxeHue BeposaTHOCTEH (01
mex, KOMy UHmMepecHo)
Kontponbras padorta Nell mo teme «HacTora v BEpOSITHOCTB)» 1
IToBTOpEHME. 5




JleiicTBUSI ¢ OTHOUJIEHAMH ¥ MHOTOWJIEHAMHU (CJI0’KEHHUE, BBIYMTAaHNEe, YMHOXKeHHE). DOpMyIIbl COKPAIIECHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJApaTOB, 1

KBaJIpaT CYMMBI U Pa3HOCTH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTesneM U e€ cBoicTBa. [IpeobpazoBanus BeIpaxeHH, COEPIKALUX CTENEHU C HaTypaJIbHBIM MOKa3aTeJIEM. 1

Pemienue nuHelHbIX ypaBHeHU. Koiuuecmeo KopHell TUHeUH020 YPasHeHUs. YpasHenus 6 yeavix Yuciax. 1

HToroBast KOHTposbHAsE paboTta Nel2 1

Pemenne noruueckux 3anau. PeuieHue 1o02uieckux 3a0a4 ¢ nNOMowbto epagos, mabauy. 1

Uroro 102
8 KJacc
Howmep riase/ HaunmenoBanue OCHOBHOE CcOJIepKaHue KonnuectBo
naparpada riaBbl/maparpaga 9acoB

[ToBTOpEHUNE 2

I'maBa 1 Anrebpanyeckue 1poou 20

1.1 Uro Takoe anredpanueckas Aneebpauueckas Opodw. [lonycmumsie 3Hauenus nepemeHHvlX 8 OpOOHO-PAYUOHATLHBIX 2
JIpo0b BHIPAICEHUSX.

1.2 OCHOBHOE CBOWCTBO ApoOH Coxpawenue anceopauueckux opooell. 2

1.3 CroxxeHue ¥ BbIUUTaHUE Ilpusedenue ancebpauueckux Opobeu K obwemy 3HameHamenio. Jeticmeus ¢ 3
anreOpanyecKux Apooeit aneebpauieckumMu OpoosSMU: CIONHCEHUe, BbIYUMAHUE.

1.4 VYMHOKEHUE U NEJICHUE Heticmeus ¢ aneebpauyeckumu OpodAMU: YMHONCEHUE, OeleHUe, B036e0eHUe 6 CIENeHb. 2
anredpandeckux Ipobeit

1.5 [TpeoOpazoBaHue BbIpaKEHHH, [TpeoOpa3zoBanue APOOHO-TMHEHHBIX BBIPAKEHUI: CII0KEHUE, YMHOXKEHHE, JICICHNUE. 3
coJiepkKalux aareopandeckue
Jpobu

BxoaHast konTpospHast pabota Nel 1

1.6 Crenenb ¢ nenpiM nokaszareiaeM | CTeneHs ¢ HeabIM I0Ka3aTeJIEM. 2

1.7 CBolicTBa CTETIEHHU C IENIBIM Crenenp ¢ 1enbIM MokazareneMm. [IpeoOpa3oBaHue ApOOHO-TUHEHHBIX BBIPAKCHUIA: 2
noKazaresieM YMHO)KEHUE, JIeTICHHE.

1.8 Permennie ypaBHeHu# u 3aaa4 OCHOBHBIE METOJIbI PEIIEHHUs] TEKCTOBBIX 3a/1a4: alreOpanvecKuii. 3

1.9 Coxkpamenue apodeit (/[ mex, -
KOMY UHMEPECHO)

KonTponbHas pabora Ne2 no teme «CTeneHsp C 1eJIbIM TOKa3aTeaeM» 1

I'naBa 2 KBanpatHble KOpHU 18

2.1 3amaya 0 HaXOXKJEHUU CTOpOoHBI | [loHATHE  WppalnMoOHATBLHOTO 4YHclia. Pacmo3HaBaHuWe  UpPpallMOHANBHBIX  YHCEIL. 2
KBaJpaTa Ilompebrnocms 6 UppayUOHAILHBIX YUCTAX.

2.2 HppanuoHanpHele Yucaa 2

ITpumepsl noka3aTenbcTB B anredpe. MppalmoHanbHOCTh YMCIA \/E . IlpumeHeHune B




reoMmerpun. CpagneHue uppayuoHanbHulx yucel. Muoowcecmso oelicmsumenbHbix yucei.

2.3 Teopema [Tudaropa Yucna u onunvl ompeskos. [llkona I[ugazopa 2
2.4 KBaaparHblii kopeHb ApudMeTHIecKHil KBaIpaTHBIA KOPEHb. Ypaguenus euda X" =a. 2
(anreOpanyecKuii mMoIX0)
2.5 I'paduik 3aBHCHMOCTH Y = /X Tpagpuxu dynxyuii: y =[x . Uccnenoanne GyHKmu 110 eé rpaduxy.
2.6 CBolicTBa KBaJIpaTHBIX KOPHEH [Ipeobpa3oBanue BbIpakeHUH, CONEpKAIINX KBaJpaTHble KOPHU: YMHOXKEHUE, JeJIEHuE,
BBIHECEHHE MHOKUTEISI U3-110]] 3HAKA KOPHS, 8HeCeHUe MHONICUMESL NOO 3HAK KOPHAL.
2.1 IIpeoOpasoBanue  BRIPQKCHHUH, | [Tpocmetiuiue uppayuonansible ypasnens 6udd \/Tx) =a, m = m . 3
CoJIeprKaIInX KBaJIpaTHbIE
KOpHH
2.8 Ky6I/I‘-I€CKI/II71 KOpCHb Fpa@u;{ QbyHKT/IUUy = ?HF-E 2
2.9 JBoiinbie pagukansl (/s mex, -
KOMY UHMEPeCcHO)
KonTponbhas padota Ne4 no teme «KBagpaTHble KOPHU» 1
I'naBa 3 KBasnpaTHble ypaBHEHUs 20
3.1 Kakune ypaBHeHus HasbiBatoTcs | KBagpaTHbie ypaBHEHUS. 2
KBaJIPAaTHBIMU
3.2 ®opmyna kopHel KkBaapaTHOTro | JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHUs. Kouuecmseo KopHell K86aOpamHo20 ypasHeHUs 8 4
ypaBHEHUS 3asucumocmu om e2o ouckpumurnanma. Popmyina KOpHel KBaJIpaTHOT'O ypaBHEHHUSI.
3.3 Bropas bopmyia kopHel | opmyna KOpHEHW KBaJpaTHOTO YypaBHEHHUsA. PemieHue KBaApaTHBIX ypaBHEHWM: 2
KBaJ[paTHOT'O ypaBHEHUS UCIONb30BaHuEe (OpPMYINbI Il HAXOXKIEHUS KOpHEU. bhukeadpammuvie YpasHeHus.
Ypasuenus, ceooumvle k nunetinbIM U K8AOPAMHBIM.
3.4 Pemenue 3anay OCHOBHBIE METO/Ibl PEIIEHUS] TEKCTOBBIX 3ajau: aireOpandeckuil. AHaINU3 BO3MOXKHBIX 3
CUTYallMil B3aMMHOTI'O PacIoJIOKEHUs 00BEKTOB MPU UX JBUKEHHUH. 3010moe ceyeHue.
3.5 Henonueie KBajipaTHbIe | HemonmHble kBajipaTHBIC ypaBHEHUSI. 3
ypaBHEHHUS
3.6 Teopema Buera @. Buem. Teopema Buema. Teopema, oopamuas meopeme Buema. Penienue KBagpaTHbBIX 2
YpaBHEHUN: n0000p KOpHel ¢ UCNOoIb308anHuem meopemvl Buema. Keadpamuvie
VPABHEHUsL C NaApamempoM.
3.7 Pa3noxxenue kBagpaTHOTO Keaopamuwiti  mpexunen, pasnodcenue K8aOpamHo2o mpexuiena Ha MHONCUMETU. 3

TPEXUWICHA HA MHOXHUTCIIN

Pemenne KBaJApaTHBIX ypaBHeHI/Iﬁi Pa3noofceHue Ha MHoscumelu.




3.8

[{enbie KOpHU YpaBHEHUS C
nenpiMu ko3 punmenramu (/s
mex, KoMy UHMEPECHO)

Konrponbnas padora Ne5 o reme «KBagpaTHble ypaBHEHUS» 1
I'naBa 4 CucreMbl ypaBHEHUH 18
4.1 JluneliHoe ypaBHEHHME C JABYMs | YpaBHEHHE C IByMs IlepeMeHHbIMU. JIMHeliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH. 1
epEMEHHBIMH
4.2 I'padux nuueiHOTrO ypaBHeHUs | [lpsamas kax epaguueckas ummepnpemayus JAUHEUHO20 VPABHEHUSs C  O08YMs 2
C IByMsI IEpeMEHHBIMU nepemenHbIMU.
4.3 VpaBHeHnue  npsmMod  Buja | [lpamas kaxk  epaguueckas —ummepnpemayus —IUHEUHO20  YPABHEHUSs €  O8YM: 3
y=kx+I nepemMeHHbIMU.
4.4 Cucrtems! ypaBHeHuil. Pemenue | IlonsiTHe cucteMsl ypaBHEeHUN. PemieHre cucreMsl ypaBHEHUH. 3
CHCTEM CIIOCOOOM CIIOKEHUS Metoabl peuieHHs CHCTEM JMHEHHBIX ypaBHEHHMH C JABYMS TNEPEMEHHBIMHU: Memoo
cnooxcenus, epaguyeckuti memood. Cucmembvl JTUHEUHBIX YPAGHEHUU ¢ NAPAMEMPOM.
4.5 Pemwenne cucrem ypaBHeHui | Pemenue cucrteMsl ypaBHEHMI. MeTObI peIEHUs CUCTEM JIMHEWHBIX YPABHEHHM C IBYMs 3
croco0OM IOJICTAHOBKHU HEPEMEHHBIMH: METOJ] I10/ICTAHOBKH.
4.6 Pemenne 3amau ¢ mnomouibto | OCHOBHBIE METO/IbI PELLICHHS TEKCTOBBIX 3ajau: ajaredpandyeckuil. 3
CHCTEM YpaBHEHUH
4.7 3ajaun Ha  KOOPAMHATHOHM | MeTo/bl pelIeHusl CUCTEM JIMHEHHBIX YPaBHEHUH € IByMs IIEPEMEHHBIMU: epagduueckuti 2
IUIOCKOCTH Memoo.
4.8 ['eomeTpuyeckas -
UHTEpIpeTalus HEpPaBeHCTB C
JIBYMsI TIepeMeHHbIMU (/{151 mex,
KOMY UHMEPECHO)
Kontponbnas pabota Ne6 o teme «CucteMbl ypaBHEHHUI 1
I'maBa 5 DyHKIUU 14
5.1 UYrenue rpadukoB TabnuuHoe u rpaduyeckoe MpeACTaBlIeHUE AAHHBIX, IpaQUKH, MpUMeHEeHHEe TpaduKoB 2
JUIs OINHUCAHMS 3aBUCHMOCTEH pealbHBIX BEJIMYUH, H3BJICUCHHE HHMOpMAMU U3
rpaduKoB.
5.2 Yro takoe QyHKIHS [Tonsatue ¢ynkumu. 3HaueHue QyHKIUM B Touke. CrocoObl 3amaHus (QYHKUUI: 2
aHAJMTUICCKUH, Tpaduaeckuit, Tabnuunbii. CBOMCTBA QYHKIMH: 00JACTh ONPE/ICICHHS.
5.3 I'paduk pyHkunu I'papux ¢ynkuuu. Ilpumepsl ¢GyHKIMHA, NOIyd4aeMbIX B IPOLIECCE HCCIEIOBAHUS 2

pa3IMYHBIX PeaJbHBIX MPOIECCOB U pelieHus 3aaau. [loasnenue epaguxos yHkyui.




5.4 CgoiicTBa GyHKIIUH CgoiicTBa GyHKIUH: 00JIACTH OMpPEAEIICHUS, MHOKECTBO 3HAYCHHUH, HYIH, MPOMEKYTKH 2
3HAKOIIOCTOSIHCTBA, YeMmHOCMb/HeuemHOCmb, TIPOMEKXYTKH BO3pacTaHUs M yObIBaHMA,
HauOoJblllee U HauMeHblllee 3HadeHus. Henpepwvignocmo ynxyuu. Kycouno 3adannvle
dyHxyuu.

5.5 Jlunetinas QyHkIus Jluneiinas gynkius. CBoiicTBa U rpadukK JIMHEHHOW (YHKIUU. YTIIOBOH KO3(PHUIIMEHT 3
npsmoii. Pacnonoxenue rpaduka auHeHHOW (YHKIMH B 3aBUCHMOCTH OT €€ YIJIOBOTO
koa(duimenta u cBOOOIHOTO WieHa. Haxoowcoenue kosghhuyuenmos nunetinot hyukyuu
N0 3A0AHHBIM YCIOBUAM: NPOXONCOeHUe NPAMOU Yepe3 08e MOYKU C 3A0AHHLIMU
KOOPOUHAMAamMu, NpoxXorHcOeHue nNpsamol uepe3 OAHHYIO MOYKY U NAPALIENbHOU OAHHOU
NPAMOU.

5.6 k . k 2

OyHKIUA Y = ” u ee rpadux O6patHas nponopiuoHaabHOCTh. CBONCTBA PYHKIINH Y = v ['unepbomna.
5.7 Ilenass u npoOHas 4yacTh 4YMCIIA -
(/Ins mex, komy unmepecno)

KonTponbnas pabora No7 o teme «DyHKIHI) 1

I'maBa No 6 BeposiTHOCTB U cTaTUCTHKA 5

6.1 Craructuueckue OnucaTtenbHble  CTaTUCTUYECKHE  IOKa3aTeld  YHCIOBBIX  HAOOpOB:  cpeaHee 1

XapaKTEPUCTUKH apudmMeTHuecKoe, Meduana, HanboJbIlIee U HaUMEHbIIIee 3HaYeHUs. Mepbl paccenBaHUs:
pa3Max, oucnepcus u cmavoapmuoe omiioHeHue. CiydaiiHas HM3MEHYHUBOCTb.
V3MeHYMBOCTh TIpH M3MEpEHUsX. Pewarowue npaguna. 3aKOHOMEPHOCMU 8 U3MEHUUBBIX
BeIUYUHAX.
6.2 BeposTHOCTh paBHOBO3MOXKHBIX | [Ipeocmaenenue cobvimuii ¢ nomowwio ouazpamm inepa. IIpomugononosscHvle 2
COOBITUH coovimus, ob6veouneHue u nepecevenue coovimuti. Ilpasuno cnodcenus eeposmHocmell.
Cnyuaunsiti evibop. Ilpeocmasnenue skcnepumenma 6 euode Oepesa. Heszasucumvie
cobvimus. Ymuooducenue eepossmuocmetl Hezagucumvlx coovimuiu. Ilocredosamenvhbie
Hezasucumvle ucnvimanus. llpeacraBneHne 0 He3aBUCUMBIX COOBITHSIX B KH3HU.
6.3 CI10XKHBI€ SKCTICPUMEHTHI IIpeocmasnenue sxcnepumenma 8 eude depesa. 1
6.4 ['eomeTprueckue BepOATHOCTH -
(/Ins mex, komy unmepecno)

KonTponpnas pabota Ne§ mo Teme «BeposSTHOCTh U CTATUCTHKAY 1

[ToBTOpEHME. 4

ITpeoOpa3oBanue TpoOHO-TUHEHHBIX BBIPAKECHHN: CII0KEHUE, YMHOKEHHE, JeJICHHE. 1

[TpeoOpa3oBaHue BRIpAXEHHIA, COACPIKAIINX KBAPATHbIC KOPHU: YMHOXKEHHE, JICJICHNE, BRIHECEHUE MHOKHUTEIIS U3-TI0]] 3HaKa KOPHS, 1

BHECEeHUe MHONCUMesl N0O 3HAK KODHAL. KBa,Z[paTHBIe YPpaBHCHUA.




HroroBast koHTpoibHas pabora Ne9 1
Pemenue cuctemsl ypaBHeHui. Ponb poccuiickux yu€Hbix B pazButuu MateMatuku: 11.J1. YeOblmies. 1
Hroro 102
9 kiacc
Howmep HanmenoBanwue riasel/maparpada OcHOBHOE COJIepKaHUE KonmuectBo
TJIaBbl/ 4acoB
naparpada
IToBTOpEHME 2
I'maBa 1 HepaBsenctpa 19
11 JlelficTBUTENbHBIE YKCIIA MHnoorcecmso devicmeumenvHulx yucen. beckoneunocms MHOMCECMBa NPOCMbIX YUCEL. 3
1.2 OO11ue cBoiicTBa HEPABEHCTB Yucnossle HepaBeHCTBA. CBOMCTBAa 4MCIOBBIX HepaBeHCTB. lIpoBepka cnpaseniuBocTH 2
HEPAaBEHCTB MPH 3aJaHHBIX 3HAYCHHUAX IEPEMEHHbIX. HepaBeHCTBO C MepeMEHHOM.
Crporue um HecTporue HepaBeHCTBA. (Obracmv onpedenenus Hepagencmea (oOnacme
00NYCMUMbIX 3HAYEHUL NePeMeHHOLL).
1.3 PenreHne nTMHENHBIX HEPABEHCTB Pemenne TMHENHBIX HEPABEHCTB. 4
Bxonnas konTponbHas paborta Nel 1
14 Pemenne cucreM aMHENRHBIX CucreMbl HEpaBEHCTB C OJIHOM mepeMeHHOW. PerieHue cucrteM HEpaBEHCTB C OJHOMN 3
HEPaBEHCTB MEepPEeMEHHOI: NuHEHHbIX. M300paskeHue penieHus CHUCTEMbl HEPaBEHCTB HA UMCIOBOMN
HpsIMOM. 3aIuCh PEeLIEHUs] CHCTEMbl HEPaBEHCTB.
1.5 Jloka3aTesIbCcTBO HEPABEHCTB [TpoBepka cpaBeFIMBOCTH HEPABEHCTB NPH 33JaHHBIX 3HAYEHUSIX IEPEMEHHBIX. 3
1.6 UYto 03HAYAKOT CII0BA «C Mamemamuxa 6 pazsumuu Poccuu: Ilémp I, wikonra mamemamuueckux u HaBUSAYKUX 2
TOYHOCTBIO JI0 ...» Hayk, passumue poccutickoeo gnoma, A.H. Kpwvinos.
1.7 ITepuoanueckue U HENEPUOANIECKHE -
OCCKOHEYHBIE JIECATHUHBIC APOOU
([nst mex, komy unmepecno)
1.8 Eme o cpennux (Jna mex, komy -
UHMEPECHO)
KonTponbnas pabora Ne2 mo teme «HepaBeHcTBa» 1
['maBa 2 KBanpatuunas ¢pyHkus 19
2.1 Kakyto  ¢ynkumio  HasweBaroT | KBagpartuunas ¢ynkuus. CpoiicTBa M rpaduk KBaapaTHyHOW ¢yHKuuu (mapabona). 3
KBaIpaTUYHOMN Ilocmpoenue epaghuxa keadpamuunoi GyHKYUU O MOUYKAM.
2.2 I'paduk u cBoiictBa pynkuuu Y = | Ilocmpoenue epaguxa k6aopamuuro GyHKyuy no mouxkam. 2

ax?




2.3 Cnpur rpaduka byukuuu y = ax®> | IIpeobpazosanue epagura gyuxyuu y = f (X) 0ns nocmpoenus epagpuros gyuxyuti eua 3
BJI0JIb OCEH KOOPAMHAT y = af (kx+b)+c.

24 I'padux Gpyskmum y = ax’+ bx +¢ | Ilocmpoenue zpagpuxa xeadpamuunoti @ynkyuu no mouxam. Haxoxnenwe Hymeit 4
KBaJIPATUUHON (PYHKIMH, MHOHCECMEA 3HAUEHUL, NPOMEN’CYMKO8 3HAKONOCHOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCHU.

2.5 KBanparHbie HepaBeHCTBA Ksaopamnvie mnepasencmea u ezo peuwenue. Pewenue Ke8aOpamHwviX HePABEHCME: 4
UCNONB308AHUE CBOUCME U 2paduKka KeaopamuyHou @QYHKYuu, Memoo UHMepBaios.
3anucy pewenus keaopamuoeo Hepagencmed. Peuwienue yenvix u OpoOHO-pAYUOHATLHBIX
Hepagencma memooom unmepsaos. Penenre cucreM HEpaBEHCTB C OJIHOM MEPEeMEHHOM:
JUHEUHBIX, K8AOPAMHbIX.

2.6 I'padmk npobHO-THHEWHON QyHKIINU k 1

(A5 mex, komy unmepecno) I'padpux pynkyuuy = a + x + b . [lpedcmaenenue 06 acumnmomax.
2.7 I'padmku ypaBHEHUI, comepKAIIIX I'pagux gpynxyuu 'y =|X|. 1
Moayau (/{ns mex, Komy unmepecho)

Kontponsnas pabora Ne3 «KBagparuunast yHKIHSI» 1

I'naBa 3 YpaBHEHHSI U CUCTEMBI ypaBHEHUN 25

3.1 PanmonanbHble BbIpaKEHUS [IpeoOpa3oBanue ApOOHO-TMHEHHBIX BBIPAKEHHUI: CIOXEHUE, YMHOXXCHHE, JICJIICHUE. 4
Lonycmumvie 3HayeHUus nepemMeHHbIX 8 OPOOHO-PAYUOHAILHBIX BbIPANCEHUSIX.

3.2 Llensle ypaBHEHUSA Ilonatne ypaBHEeHMs W KOpHS YypaBHeHMA. [Ipeocmaenenue o0 pasHOCUNIbLHOCIU 2
ypaeuenuti. Obnacmv onpeoenenuss ypasHeHusi (06aacmeb OONYCMUMBIX 3HAYEHUL
nepemennoll). Memoowl pewienus ypasHeHull: Memoo 3aMeHbl NepeMeHHO.

3.3 JlpoOHble ypaBHEHUS Pemenue npocreifimux IpoOHO-TUHEWHBIX ypaBHEHUHN. Peuwenue OpobHO-payuoHanbHblX 4
ypasHenut. Memoovl pewienusi ypasHeHuti. mMemoobl pPAGHOCUTbHBIX NPeodpa308aHui.
Hcmopusa eonpoca o0 HaxoxcOeHuu Gopmyn KopHeu aneeopaudyeckux YypasHeHull
cmeneHet, bonvuiux wemoipex. H. Tapmanws, /[c. Kapoano, H.X. Abenw, . I'anya.

3.4 Pemenue 3anau OCHOBHBIE METO/IbI pelIeHHs] TeKCTOBBIX 3a7ay: ajaredpanyueckuil. AHaIM3 BO3MOKHBIX 4
CUTyallMii B3aMMHOTO PACIIOJIOKEHUSI OOBEKTOB MPH WX JBWKCHHH, COOTHOIICHHS
00BEMOB BBITIOJHSEMBIX Pa0OT IPU COBMECTHOM paboTe.

KonTponbHas pabota Ne5 no Teme «ParoHaabHble BhIpaKeHHsl. Y paBHEHHsI C OTHON MepeMeHHOM» 1

3.5 Cuctema ypaBHEHUH C IByMs VYpaBHeHUE ¢ ABYMS IEpEeMEHHBIMU. PelieHre cucTeMbl ypaBHEHHA. 4

TIepEMEHHBIMH
3.6 Pemienue 3a1au OCHOBHBIE METO/IbI peIlIEHUs] TEKCTOBBIX 33]a4: aJire0pandeckuii, mepedbop BapuaHTOB. 2
3.7 I'paduaeckoe uccnenoBanme Memoowvl pewenus ypasHenuil: epaguueckuit memood. Hcnonvzosanue ceoiicme ¢hynkyui 3

ypaBHEHUH

npu peuleHuy ypasHeHull.




3.8

VYpaBHenus ¢ nmapamerpom (/ns
mex, KoMy UHMEPECHO)

3.9 Pemenue cucreM ypaBHeHUH -
BTOpOW cTeneHu (/s mex, komy
UHMEPEeCHO)
KonTponbnas padota Ne6 mo Teme «CucteMbl ypaBHEHU) 1
I'aBa 4 Apudmerrdeckas 1 TeOMETPUIECKas MPOTPECCUU 17
4.1 HucnoBble OCIEN0BATENBHOCTH UucnoBasgs  mociieioBaTeNbHOCTh.  [IpuMepbl  YMCIOBBIX — IOCJEAOBATEIBHOCTEH. 2
beckoneunble mocnenoBaTenbHOCTU. 3adaua Jleonapoo I[luzanckoco (@ubonauuu) o
Kpoaukax, yucia Pubonauyu.
4.2 Apudmerrdeckast Iporpeccus Apudmerndeckas mporpeccus U €€ CBOMCTBa. 3
4.3 Cymma  mepBeIX N 4ieHOB | Popmyna obueco uieHa u CYMMbl 1 NEPEbIX YNeHO8 ApUGMemuyeckolu npocpeccuu. 3
apudmeTryecKoil nporpeccuu Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.
4.4 ['eomeTpuyeckas nporpeccus I'eomeTpuyeckas porpeccusl. 3
4.5 Cymma mepBeix N wieHOB | Popmyna obujeco uieHa u CyMMvl N NEPEblX YNEeHO8 2eOMempUudeckol  npocpeccuil. 2
T€OMETPUUYECKON TTPOTPECCUH Cxooswasca eeomempudeckas npoepeccus. 3aoaua o waxmamuou oocke. Cxooumocms
2e0Mempuieckoll npocpeccuu.
4.6 ITpocTble 1 ClIOKHBIE TPOLIEHTHI Pemenne 3ama4y Ha HaAXOXKJIEHUE YACTH YHMCIIa M YUCIA TIO €ro 4acTu. Pemenue 3agad Ha 3
IPOIICHTHI U JIOJIH.
4.7 CymMma KBagpaToB MEpBLIX N -
HaTypaJIbHBIX uuceln (/[ns1 mex,
KOMY UHMEPECHO)
4.8 Tpeyronbuuk Ilackansa (s mex, -
KOMY UHMEPECHO)
KonTponbHas padota Ne7 no teme «Apudmernyeckas ¥ reoMeTpuiecKasi Iporpeccum» 1
I'maBa 5 CraTucTHKa ¥ BEpOsITHOCTh 8
5.1 Bri0opounble ncciae10BaHus TabnuyHoe u rpaduyeckoe NpeACTaBICHUE [aHHBIX, CTOJOYaTble M KPYrOBbIE 2
arpaMMel, TpaduKd, TPUMEHEHHE AUarpaMM U Tpa(uKOB ISl OMUCAHUS 3aBUCUMOCTEH
pealbHBIX BeTTMYMH, U3BIIeUeHre NHPOPMAIIMU U3 TaOIUI], TuarpamMm u rpa@uKos.
5.2 WNutepBansubiii psana. ['ucrorpamma | Couemanus u uucno coyemanuu. Qopmyna uucia covemanuu. 1peyzonvnux Ilackans. 2

Onvimel ¢ 6016UUM YUCTIOM PABHOBO3MONCHBIX DNIEMEHMAPHLIX cOObIMul. Bbiuucnenue
8eposiMHOCMell 8 ONbIMAX ¢ NPUMEHEeHUeM KOMOUHAMOPHBIX popmYIL.




5.3 XapaktepucTrka pazopoca Mepsl paccewBaHUs: pa3Max, OUCHepCUsi U CMAHOapmHoe OmKloHeHue. Hcnvimarnus 2
bepuynnu. Ycnex u meyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuti bepuynnu.
3nakomcmeo co cnyuauHbLIMU GEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMmHbIX
cayuatinulx eenuyun. Pacnpedenenue éepossmuocmell.

5.4 Cratuctuueckoe OlleHUBaHUE U Mamemamuueckoe oxcudanue. Cgoticmea mamemamuiecko2o odicudanus. llonamue o 2

MIPOTHO3 3akone boavuwiux uucen. Mzmepenue eeposmuocmeti. Ilpumenenue 3akona 6016uux yucen
8 coyuono2uu, CMpaxo8anuu, 6 30PABOOXPAHeHUlU, obecnedyenuyu 0OE30NaAcCHOCmuU
HaceNeHUsl 8 Ype38blUAUHBIX CUMYAYUSIX.
9.5 BeposiTHOCTh 1 KOMOMHATOPHKA -
(s mex, komy unmepecro)

5.6 Pasmemenus u coueranus (/s -

mex, KoMy UHMEPECHO)

[ToBTOpEHME. 12

Pemennie nuHeitHBIX HepaBeHCTB. KgaopamHoe HepaseHCma8o u e2o peuienue. 3anuco peuleHusi KeaopamHo20 HepaseHCmad. 2

KBanparnunass ¢pynkmnms. ColictBa u rpaduk KBagpatndHou ¢GyHKIuH (mapadona). [locmpoenue epaghuxa keadpamuyunou yHKyuu no 1

MOYKAM.

Pemenue npocredmmx ApoOHO-TMHEHHBIX ypaBHEHHH. [lepsuunsie npedcmasienus 0 Opyeux mMemooax peuweHus 3a0ad (ceomempuiecKue u 2

epaghuueckue memoont).

Pemenue cuctemsl ypaBHeHU. OCHOBHBIE METO/IBI pEIICHHS TEKCTOBBIX 33/1a4: allre0pandecKuil. 2

Apudmernueckas nmporpeccusi U e€ cBoicTBa. I eomeTpuueckasi mporpeccus. 2

TabnuuHoe u rpaduueckoe MpecTaBlIeHNUe JaHHBIX, CTOJIOYAThIe U KPYTOBbIE TUarpaMMsl, TpaduKy, IPUMEHEHHE TUarpamMm U rpauKoB AJis 1

OIMCAHMSI 3aBUCUMOCTEH peaIbHbIX BEJIMYUH, N3BJIeUeHHE WH(POPMAIIUU 13 Ta0JIUII, TUarpaMM U rpauKoB.

Htorosasi KoHTposbHas paboTta Ne8 1

Pemenune normueckux 3agad. Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu: C.Kosanegckasi. 1

Uroro 102

OIIMCAHME YYEBHO-METOJUYECKOI'O
U MATEPUAJIbHO-TEXHUYECKOI'O OBECITEYEHUS OBPA3OBATEJILHOM JEATEJIBHOCTH
HopMaTuBHBIE J0KYMEHTBI, IPOTPAMMHO-METOAHYECKOE 00ecleYeHne, JIOKATbHbIe AKThbI

1. ®enepanbHbIi rocyAapCcTBEHHBIH 00pa30BaTEIHHOIO CTaHAapTa OCHOBHOTO 00111eT0 00pa3oBanus (mpuka3 MunoopHayku P® ot «17» nekadps 2010 roma Ne
1897) (B aeicTByIOIIEH peIaKITNN)

2. [IpumepHast ocHOBHasi 00pa30BaTEILHOM MPOTrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus (penieHue GpeaepalbHOro yaeO0HO-METOIUYECKOT0 O0BETUHEHHUS 10
obmemy oOpazoBanmio oT «8» ampens 2015 roga Ne 1/15)



3. OcHoBHas oOpa3oBareibHAs MPOrpaMMa OCHOBHOTO 00IIero o0pa3oBaHWsS MYHUIIUITAILHOTO OFOJDKETHOTO 00I1e00pa30BaTeIbHOTO YUPEKISHUS TOpoja
Kyprana «Cpennss oOmieoOpa3oBarenbHast mKoiaa Ne5»

quﬁﬂo-MeTonnquRne MaTepHuaJibl

1. YMK
1.1 Anre6pa. 7 xnace : yue0. st oomeodpazosart. opranuzanuii / I'.B. Jlopodees, C.b. CyBoposa, E.A. byuumouu u np. — M : [Ipocsemenue, 2020 — 287 c. :
WIL;

1.2 AnreOpa. 8 kimacc : yue0. mis oomeoopazosat. opranuzanuii / I'.B. Jlopodees, C.b. CyBoposa, E.A. bynumosuu u ap. — M : IIpocBemenue, 2020 — 288 c. :
WIL;

1.3 Aunrebpa. 9 kiacc : yue6. s odmeobpazosat. opranusanuii / I'.B. lopodees, C.b. CyBopora, E.A. byaumosuu u i1p. — M : [Ipocsemenue, 2020 — 336 c. :
WL,

2. [leuaTHble nocodus

2.1. Kommurext Tabmun «MatemaTrka. Anredpa. 7-11 kmace». Harnsgaoe mocodue / M.: Cniexktp-M
2.2. [lopTpeTsl y4eHbIX-MaTeMaTHKOB. JleMoHCTpannoHHbIi MaTepuai 1t mkoisl / OO0 «/Ipodar
3. UH¢opmMannoHHbIe HCTOYHUKHU

3.1. http://fcior.edu.ru/ - ennHOE OKHO JOCTYyIA K 00pa30BaTEILHBIM pecypcam

3.2. http://school-collection.edu.ru — enuaas koyekIus nUGPOBLIX 00pa30BaTEIbHBIX PECYPCOB

3.3. http://www.fipi.ru/ - dpenepanbHbIil HHCTUTYT MEIArOTUYSCKUX M3MEPEHUI: HOpMaTHBHO-IIpaBoBas 6a3a OI'D, oTkpeITHII OaHk 3amanus OI'D (MaTtemaTrKa)

3.4. http://alexlarin.net/ - nuadopmarroHHas moaaepkka npu nmoaroroske k OI'D o MatemMaTHke

3.5. http://sdamgia.ru/ - o6pa3oBaTesbHbIH TOPTAI JJIsI MOJTOTOBKH K SK3aMEHaM

4. TexHu4yeckKue cpeacTaa
4.1. IlepcoHanbHbIH KOMIBIOTEP
4.2. MynbTUMEeIUHHBIN TaOOPATOPHBIA KOMIIEKT C MHTEPAKTUBHON CHCTEMOM

5. YueOHO-IpaKkTHYeCcKOe 000pyA0BaHHe


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/

5.1. AynuropHas 10cKa ¢ MATHUTHON TTOBEPXHOCTHIO

5.2. KOMIUJIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TpaHCTIOPTUP, yroiabHUK (30°, 60°), yronpauk (45°, 45°), MUpKyIb
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