Kpacuonapckuii kpait, QtpaJHeHCKUi paoH, cTaHuIa OrpazHas,

MynuinansHoe OrokeTHOe 0011e00pa30BaTeIbHOE YYPEKICHHE
cpennss obieobpasosaresbnas wkosa Nel umenu Konecuuka A.C.

YTBEPAKJIEHO

PELUEHHEM NEArOrHYECKOro CoBeTa
MBOY COLL Net-wisreny K
o

PABOYASA ITPOTPAMMA

[To aarebpe

Yposetib 00pazosanns (k1acc)  ocHOBHOe obuiee 0GpaszoBanue, 7-9 Kaacesl

Konuuecteo uacos 340

Yuurens, paspaGoruuk paboueii nporpammsl Poicesa Jlapuca Buktopossa,
yunteap maremaruks MBOY COIIl Nel umenu Kosecunka A.C.

Ilporpamma paspaborana B coorsercteun ¢ @®ILOC ocHoBHOro _ofuiero
o0pasoBanusi, _ yTBepAUIeHHbIM _npuka3zom Munucrepera obpa3oBanns u

Hayku P® ot 17 gexaGps 2010 r. N 1897 ¢ u3mMeHeHHAMH H A0NOJHEHHSMH OT

29 nexadps 2014 r., 31 nexa6ps 2015 r., 11 nexa6ps 2020 Bt

¢ yuérom [Ilpumepnoii ocHOBHOIN 06pa3oBaTe/bHON NPOIrpaMMbl_0CHOBHOIO

obuiero o0pa3oBaHus (on00pennoii _pewennem deaepaibHoro yuedHo-

METOAHYECKOro 00beanHenns mno obmemy 00pa3oBaHui0, NpPOTOKOI _ OT
08.04.2015 N 1/15) B peaakuumn_nporokoaa N 1/20 or 04.02.2020r.) u

NPHMEPHOH NPOrpaMMbl Y4eOHOTo MpeaMeTa no aaredpe aas o0yualowmuxes 7-

9 knaccoB;

¢ _v4érom asropekoii nporpavmvel k YMK no aare6pe aas 7-9 kaaccos
00weo6pasopaTeabHbIX opranusaunii «MaremaTuka. PaGoune mporpammbi: 5-
11 _waaceni» /A.T. Mepsask, B.B. Iloaoncknii, M.C. SAxup. E.B. Bvuko.
Mocksa. M3nateancknii nentp «Benrana-I'pady», 2017 r.




|. Ilnanupyemble pe3y/ibTaThl OCBOCHHS YU4eOHOro nmpeaMera «AJuredopa» B 7-9
KJj1accax

N3ydenue anreOpsl Mo JaHHOM MpOrpaMMe CoCOOCTBYET (POPMUPOBAHUIO Y
yUaIIuXcsl TMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB O0yUYCHHUS,
COOTBETCTBYIOLIUX TpeOOBaHUIM benepabHOTO roCcy1apCTBEHHOIO
00pa3oBaTEILHOTO CTaHIapTa OCHOBHOT'O O0IIEro 0Opa3oBaHusl.

JInuHOCTHBIE pe3yJIbTAThI:

JIMYHOCTHBIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl Y4eOHOro mpeamera
«Anredpa» XapakTepU3yIOTCs:

1.I'paxnanckoe u 3.J[yXOBHO-HPABCTBEHHO€ BOCIHMTAHHE: TOTOBHOCTHIO K
BHITIOJIHEHUIO  O0SI3aHHOCTEH  TpaKJaHWHA W pealu3alud  ero  Mpas,
IpeACTaBICHUEM O MaTEeMaTUYECKHUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHUMN, MPOIETYP TPAXKJAHCKOTO 0OIIeCTBa (BBIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXJEHUIO dTHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM
NPUMEHECHHEM JIOCTH)KCHUM HAayKH, OCO3HAHUEM BaXKHOCTH MOPAIHHO-ITHYECKUX
NPUHIIMIIOB B IEITEILHOCTH YYEHOTO.

2.IlaTpuoTHyeckoe BOCNHMTAHMWE: TMPOSIBJICHUEM HWHTEpeca K MPOIUIOMY H
HACTOSAIIEMY  pPOCCHMHCKOW  MaTeMaTWKH, II€HHOCTHBIM  OTHOIIEHHEM K
JOCTHXKEHUSM POCCUHUCKUX MAaTEMAaTHUKOB U POCCUMCKONW MaTeMaTHYECKOM IIKOJIBI,
K MCIIOJIb30BAHUIO ATUX JIOCTHKEHHUI B IPYTUX HAyKax M MPUKIAIHBIX chepax.

4.9cTeTnyeckoe  BOCIHHMTAHHE:  CIIOCOOHOCTHIO K  OMOIMOHAIBHOMY U
ACTETUYECKOMY BOCHPHATHIO MaTeMaTHYECKMX OOBEKTOB, 3ajiad, peIIeHUH,
paccyXJIeHUI; YMEHHUIO BUJICTh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

S5.®u3uyeckoe BocnuTaHue, (GopMHpPOBaHUE KYJbBTYPbl 310POBbS U
IMOIMOHAJIBHOIO 0JIATONMOJIY4YHsi: TOTOBHOCTHIO TMPUMEHATh MaTeMaTHUYECKHUE
3HaHHWSI B HWHTEpPECax CBOETO 3JI0POBbs, BEJEHUS 3J0pPOBOro o0pas3a KHU3HU
(3mopoBoe muTaHUE, cOAJTAaHCUPOBAHHBINA PEKUM 3aHATUN M OTABIXA, PETYISIpHAS
¢duznueckasi akTUBHOCTD); CPOPMUPOBAHHOCTHIO HAaBbIKA PEIICKCUH, TPU3HAHUEM
CBOETO TIpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JPYyroro 4eaoBeKa.

6. TpynoBoe BOCHUTAHHE: YCTAHOBKOM Ha AaKTHUBHOE Y4YaCTHE B PEIICHUU
MPAaKTUYECKUX 3a/1ad MaTeMaTUYECKOW HaIMpaBIE€HHOCTHU, OCO3HAHUEM BaKHOCTHU
MaTeMaTH4ecKoro oOpa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU IS YCHEUIHOM
npoeCCUOHANBHONW  ACSATEIBHOCTH M  Pa3BUTUEM HEOOXOJUMBIX YMEHHI;
OCO3HAHHBIM  BBIOOPOM U  TMOCTPOCHUEM  HMHAUBHAYAJIbHOW  TpaeKTOpPUU
o0pa3oBaHUsT W KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HHTEPECOB U
OOLIECTBEHHBIX MOTPEOHOCTEM.



7.9K0/10rHYecKOe BOCIIMTAHUE: OPUCHTAIIMEH HA MPUMEHEHHE MAaTEMaTHUUYECKUX
3HAHUW IS pelieHus 3a7ad B O00JIACTH COXPAaHHOCTH OKPY’KaloIIeH Cpelibl,
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKpYXKarolel cpeabl; OCO3HAHHUEM TIJIO0AJBbHOTO XapakTepa HKOJIOTHYECKUX
npoOJieM U MyTel UX pPelIeHusl.

JIMYHOCTHBIE pe3yNbTaThl, 00ECIIEYNBAIOIINE AJaNTAIMI0 00YyYaIOLIerocs K
M3MEHSIONIUMCS YCIIOBUSIM COLMAIIBHOM W TMPUPOJHON Cpeibl: TOTOBHOCTBIO K
JEUCTBUSAM B YCJIOBHUSAX HEONPEACIEHHOCTH, TMOBBIIICHUI YpPOBHA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYH JeATeIbHOCTb, B TOM YHCJIE YMEHHE
YUUTBCS y JPYTUX JIIOJCH, MpUOOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC
3HAHUS, HABBIKM W KOMIIETEHIIMM U3 ONbITa JPYrux; HEOOXOJAMMOCTHIO B
dbopMuUpOBaHUM HOBBIX 3HAHWM, B TOM 4HCIE (QOPMYIUPOBATH UJEH, MOHSTHUS,
TUNOTE3bl 00 00BEKTAX U SIBJICHUAX, B TOM UHCJIE paHee HE U3BECTHBIX, OCO3HABATH
neUIUThl COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEH, IIJIAaHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIMIMI KOHTPMEp, KOPPEKTUPOBATH
MpUHUMAEMbIC pEIICHUsS W JACHCTBUS, (POPMyITUPOBaTH M OLICHHBATH PUCKH H
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

8.IleHHOCTH HAYYHOr0 TO3HAHUS: OpHUCHTAIMEM B JIESITEIBHOCTA Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHA 4YeJOBEeKa, MPUPOIBI U 00IIecTBa, TOHUMAHUEM MaTEMaTUUYECKON HAyKH
KaK c(epbl YeIOoBEUECKON JeATeIbHOCTH, TANOB €€ Pa3BUTHs U 3HAYMMOCTH IS
pa3BUTHS LIMBWIN3ALMHU; OBJIAJCHUEM SI3BIKOM MATEMAaTUKH W MaTeMaTHYECKOU
KYJIbTYPOM KaK CPEJICTBOM MO3HAHUS MUPA; OBJIAJICHUEM MPOCTCHIINMU HABBIKAMHU
HCCIIEI0BATEIILCKOM JEATCILHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl:

1)  yMeHHE caMOCTOSTEIBHO OMPEACIIATH IISIH CBOCTO OOYICHHS, CTABUTh
u dopmyaupoBaTh Il ceOs HOBbIC 3amaun B yu€Oe, pa3BHUBATh MOTHBBI M
HMHTEPECHI CBOEH IMO3HABATEIBHON 1EATEIbHOCTH;

2)  yMEHHUE COOTHOCHTH CBOHM JICUCTBHUS C TUTAHUPYEMBIMH PE3yJbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEU JIEITEIBHOCTH B IIPOLECCE JOCTHUKEHHUS
pe3ynbTaTa, OMpeaeNsITh CIIOCOOBI JEHCTBHUI B paMKax MPEIJIOKEHHBIX YCIOBUHN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHUCTBHS B COOTBETCTBUU C U3MEHSIONICICS
CUTYaIUEH;

3)  yMeHHue OompeleNsTh MOHATHS, CO3/IaBaTh 0OOOIICHHS, YCTAHABINBATh
aHAJOTUH, KIAaCCU(UIIUPOBATh, CAMOCTOSTEIHLHO BBIOMpPATh OCHOBAaHUA W
KpUTEPUHU JIJIsl KiTacCU(UKAIUY;

4)  yMeHHWE YCTAaHABIIMBaTh IPHYUHHO-CICIACTBCHHBIC CBS3H, CTPOUTH
JIOTUYECKOE PaCCyXJICHHE, YMO3aK/IOUeHUE (MHAYKTHUBHOE, JEIYKTUBHOE U IO
aHaAJIOTUM) U JIETIATh BBIBO/IbI;



5)  pasBurtHe KOMIIETEHTHOCTH B obyactu UCIIOJIb30BAHUSA
MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TE€XHOJIOTHM.

6) nepBOHAYAIbHBIE MPEJCTABICHUS 00 UAESIX U O METOAaX MaTeMaTUKU
Kak 00 YHHUBEPCAJIBHOM S3bIKE HAYKU U TEXHHUKE, O CPEJICTBE MOJEIUPOBAHUS
SIBJIECHUU U IIPOLIECCOB;

7) yMEHHE BHUAECTh MAaTeMaTHYECKYIO 3ajlayy B KOHTEKCTE MPOOIEeMHOMN
CUTyalluu B JPYTUX JUCHUILIMHAX, B OKPY>KAIOIICH )KU3HU;

8) YyMEHHE HaxXOJWTh B Pa3JIUYHBIX HCTOYHMKAX HUH(OpMaImio,
HEOOXOAUMYIO Il PEHICHUsS MaTeMaTH4YeCKUX MpoOJjieM, U TMPEACTaBIsATh €€ B
NOHATHOHN (opMe, TPUHUMATh PEIICHUE B YCIOBUSIX HETOJHOW WU U30BITOYHOM,
TOYHOM WJIU BEPOATHOCTHOU MH(POPMAIIUY;

9) yMEHUE TOHMMaTh M MCIOJIb30BaTh MaTEMAaTHUYECKUE CpeJCTBa
HasiAHOCTH  (rpaduku, TaONMIBI, CXeMbl U JAp.) Uil  WUIIOCTPAINH,
UHTEpIpeTaIliy, apryMEeHTAIUH.

10) yMmeHHME BBIABUIATH THIOTE3bI MPH PEIICHWH 3a7a4d IOHUMATh
HEO0OXOAUMOCTb UX TIPOBEPKU;

11) mnoHHUMaHHWE CYI[HOCTH AJITOPUTMHYECKHUX TMPEANHUCAHUA W yMEHHE
JIeHCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHbIe pe3yJibTAThI:

1)  oco3HaHHWE 3HAYCHHWS MATEMATUKH [UIS TIOBCCIHEBHOW IKH3HU
YeIIOBEKa;

2)  mOpeACTaBIEHHWE O  MaTeMaTHYeCKOW  Hayke  Kak  cdepe
MaTeMaTUICCKOW JEATEIBHOCTH, 00 3Tamax e€ pa3BUTHsA, O €€ 3HAYUMOCTH IS
pa3BUTHS ITUBIIA3AIINH;

3)  pa3BuTHE yMEHHI pPabOTaTh C Y4eOHBIM MATEMATHYCCKAM TEKCTOM
(aHamM3UpOBaTh, W3BIIEKATh HEOOXOAMMYIO HH(OPMAIINIO), TOYHO U TPaMOTHO
BBIP2)KAaThb CBOM MBICIIM C TMPUMEHEHHEM MAaTEeMaTUYeCKONW TEPMHUHOJIOTUH U
CUMBOJIMKH, IPOBOAUTH KJIacCU(UKAINY, JIOTHUYECKIE 000CHOBAHMUS;

4)  BnameHue 0a30BHIM MOHATUHHBIM allapaToOM MO OCHOBHBIM pasJieiam
COJIepKaHMUS;

5)  cucremarndeckue 3HaAHUS O QYHKIUSIX U UX CBOHCTBAX;

6)  TpaKTUYECKH 3HAYUMBIC MAaTEMaTHYCCKHUE YMCHHS WM HaBBIKH, WX
MPUMEHEHUE K PEIICHUI0 MaTeMaTHUYeCKUX ¢ HEMaTeMaTHYEeCKUX 3ajad,
MIPEAToIaramInee yMeHue:

. BBITIOJIHATH BBIYMCIICHUS C ICICTBUTEIIbHBIMA YK CIIAMU;

. pelarb  ypaBHEHMS, HEPABEHCTBA, CHUCTEMbl YpPaBHCHUH U
HEpPABEHCTB,;

. pemaTh TEKCTOBbIE 3ajaud apu(PMETHUYECKUM CIOCOOOM U ¢

MIOMOIIBIO COCTABJIEHUS U PEUICHUS] YPABHEHUI, CUCTEM YPABHEHUI U HEPABEHCTB;
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M HCIIOJIBb30BAaTh anre6panqec1<m71 A3BIK» OJIs1 OIMMUCAaHUA IMPCAMCTOB
OKPYXKaromero Mmupa 1 Co3iaHruA COOTBCTCTBYIOIUX MATCMATHUUCCKUX MOI[GJIGfI;

M IIPOBOAUTDL IIPAKTHUYCCKHC pacqéTm: BBIYMCJICHUS C HPOLCHTAMU,
BBIYHMCIICHHA C YHMCIIOBBIMHU ITOCJICAOBATCIBbHOCTAMU, BBIYUCIICHUA CTATUCTUYCCKUX
XapaKTCPUCTHK, BBIIIOJIHCHUC HpI/I6J'II/I)KéHHBIX BBIHHCHGHHﬁ;

. BBIMIOJHATh ~ TOXAECTBEHHbIE  MPEOOpa3oBaHUS  PAlMOHATIBHBIX
BBIPAKCHUU;

. BBIIIOJIHATH ONIEPALlUM HAJl MHOKECTBAMMU;

. uccienoBath QYHKIHUHU U CTPOUTH X IpaduKu;

. YUTaTh W MCIOJB30BaTh WH(OpPMAIMIO, MPEACTABICHHYIO B BHUJE

TaOIMIIBI, TUarpaMMBbl (CTOJIOUATOMN WIIM KPYroBO# ), rpauuecKoM BHUJIE;
. pemaTh MpocTeiie KOMOMHATOPHBIE 3a/1auu.

AJire0panyvecKue BbIPa:KeHH s
BhInyCKHUK HAyYHTCH:
* ONEpUPOBaTh MHOHATUAMM «TOXKIECTBO», «TOXKJIECTBEHHOE IPEOOpa3OBaHUEY,

peniarh 3aa4u, cojepxaiire OyKBeHHbIE JaHHBIC;, padoTaTh ¢ (popmynamu;
* OIIEpUPOBATH ITIOHATUEM «KBAAPATHBIA KOPEHbY, IPUMEHSTD €r0 B BBIYUCICHUAX;

¢ BBLIIIOJIHATD HpGO6p330BaHI/IH BBIpa}KeHI/If/'I, coacpKamunx CTCIICHU C MLICJIbIMHA

IMOKa3aTCJILIMHU U KBAJIPATHBIC KOPHU,

* BBINOJHATH TOXKJECTBEHHbIE MPEOOpa30BaHUs PAlMOHANBHBIX BBIPAKEHUU Ha

OCHOBE TIPaBUJI JCHCTBHUI HaJl MHOTOWICHAMHU U aJIreOpanvdecKUMH IPOOSIMH;
* BBINIOJIHATH PA3JIOKEHUE MHOTOYJICHOB HA MHOKHUTEIIH.
BbINyCKHUK MOJYYHT BO3MOKHOCTD:

* BBHINOJHATH MHOTOIIATOBBIE TMPEOOpPA30BAHMS PAIMOHAIBHBIX BBIPAKCHHH,

MIPUMEHSISI IIUPOKUN HA0Op cOCOOOB U MPUEMOB;

¢ IPUMCHATH TOXKICCTBCHHBIC Hp606paBOBaHI/IH IJIA pCHICHUA 3a1a4 U3 Pa3JIMYHbIX

pasaesnoB Kypca.

YpaBHeHus

BbinycKHMK HAYYHTCH:



* pemaTtb OCHOBHBIE BHABI PallMOHAJIBbHBIX aBHEHUU C OJHOM IIEpeMEHHOU
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CHUCTCMBbI IBYX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMMU,

¢ IOHUMATb YPaBHCHHUC KakK Ba)I(H€I>'IHly}O MAaTCMAaTUYCCKYIO MOACIIb AJIsA OITMCAHUS
U HU3YyUCHUSA paSHOO6pa3HBIX PCalbHBIX CHTyaHHﬁ, peiratb TCKCTOBLIC 3adadu

anreOpanyeckuM MeTO0M;

* NPUMEHATH TpaduyecKue NPEACTaBICHUS MJis HCCIEJOBaHUS YpaBHEHU,

NCCJICAOBAaHUA U PCIICHUA CUCTCM ypaBHCHI/Iﬁ C AByMs IICPCMCHHBIMH.
BBIHYCKHI/IK MMOJIYUYUT BO3MOKHOCTD!:

* OBJIQJIETH CIECIMATBHBIMU NPUEMAMHU PELICHUS] YPABHEHUN U CUCTEM ypaBHEHUI;
YBEPEHHO NMPUMEHSTH anmnapar ypaBHEHUN JJI pellieHus pa3Hoo0pa3HbIX 3a7a4 U3

MAaTCMAaTUKU, CMCIKHBIX IMPCAMCTOB, ITPAKTHKH,

¢ IIPUMCHATDH Fpa(l)I/I‘ICCKI/IG MpeaACTaBJICHUA IJI1 UCCICIOBAHUA ypaBHeHPIﬁ, CHUCTEM

YpaBHEHHM, cofepKaniux OyKBeHHbIE KOA(DDUIIMEHTHI.

HepaBencrBa
BpInyCKHMK HAy4YHTCSH:
* [OHMMAaTh M TMPUMEHAITH TEPMHUHOJOTUIO W CHUMBOJMKY, CBSA3aHHBIE C

OTHOIICHHUCM HCPABCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB,

* pemaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CHUCTEMBI; pEIIaTh

KBa/IpaTHBIC HEPABEHCTBA C OMOPOM Ha Tpadrueckue mpeacTaBICHUS;

¢ IMIPUMCHATH aIlllapaT HCPAaBCHCTB AJIA PCIICHHA 3aJa4 U3 PA3JIMYHBIX pPa3aciioB

Kypca.
BbInyCKHMK MOJYYUT BO3MOKHOCTD:
* OCBOWTH pPa3HOOOpa3Hble NPUEMBI JOKa3aTEIbCTBA HEPABEHCTB, YBEPEHHO

MPUMEHSTH anmnapaT HEPaBEHCTB JJIS PEUICHUs pa3HOOOpa3HbIX MAaTEMATHUYECKUX

3aJa4 1 3a4a4 U3 CMCIKHBIX ITPCAMCTOB, ITPAKTHUKH,



* MPUMEHATHh TIpadUyuecKue TMpeJCTaBICHUs I HCCIEAOBAHUS HEPABEHCTB,

CUCTEM HEPABEHCTB, COJEPKAIUX OyKBEHHbIE KO3(DPUIIUEHTHI.

YucioBble MHOXKECTBA
BpInyCKHUK HAyYHTCH:
* JIOHUMAaTh TEPMHUHOJIOTUIO U CHUMBOJIMKY, CBSI3aHHBIE C IOHATHEM MHOXKECTBA,

BBIITOJIHATH ONIEPAllU HAJl MHOKECTBAMU;

* CIOJIb30BAaTh HAYAJIbHBIE MTPEJCTABICHHS O MHOKECTBE JE€HCTBUTEIIBHBIX YUCET.
BpInNyCKHHMK MOJYYHT BO3MOKHOCTD:

* pa3BUBaTh NPEACTABIECHNE O MHOXKECTBAX;

¢ pa3BUBATH NPCACTABIICHUC O YUCJIC U YUCJIOBBIX CUCTEMAX OT HATYPAJbHBIX 0O

ﬂeﬁCTBHTCHBHLIX quCCI; O poJIa BBIUMCIICHUH B IMPAKTHUKC,

¢ Pa3BUTL U erIY6I/ITL 3HaHUA O H@CHTH‘IHOﬁ 3aItnucu I[CﬁCTBPITCJIBHBIX 1%

(mepuoanYecKue U HEMEPUOANIECKUE APOOH).

DyHKINHA
BorInyCKHMK HAy4YHUTCH:
* MOHUMATh M WCIOJb30BaTh (DYHKIIMOHAJIBHBIE TOHATUSA, S3BIK (TEPMUHBI,

CUMBOJIMYECKHE 0003HAUYCHUS );

* CTpOUTH TpadUKH IEMEHTAPHBIX (DYHKIIMM, HCCIEOBaTh CBOMCTBA YHMCIOBBIX

(GyHKIIMH HA OCHOBE M3y4YEHUS MOBEJACHUS UX TPAPUKOB;

* MOHMMATh (PYHKIIMIO KaK BOKHEUITYI0 MAaTEeMAaTHYECKYIO MOJIEIb JJI ONMUCAHUS
MIPOLIECCOB U SIBIICHUN OKPYXKAIOMIETO MHUPA, TPUMEHITh (DYHKIIMOHATBHBIN SI3BIK

JJIA OIMMCaHuA U UCCICA0OBAaHMA 3aBUCUMOCTEH MCIKIAY (bI/ISI/I‘-IeCKI/IMI/I BCINYMHAMU,

° IIOHUMATb " HCIIOJIBb30BaTh SA3BIK HOCH@I{OB&TGHBHOCTCﬁ (TepMI/IHLI,

CUMBOJIMYECKHE 0003HAUCHUS)



* NPUMEHATH (OPMYJbl, CBSI3aHHbIE C apU(PMETHUYECKOM U TeOMETPUUYECKOU
MporpeccusiMu, U anmnapar, cHOPMHPOBAHHBIN MPU HM3YYEHHUH APYTHX pPa3/ielioB

Kypca, K peLIEeHHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM M3 PEaIbHOM KU3HHU.
BbInyCKHMK MOJYYUT BO3MOKHOCTh:

* MPOBOJIUTH UCCJEJIOBAHMS, CBSI3AHHbIE C M3YUYEHHEM CBOWCTB (DYHKIMH, B TOM
YlUClie C UCIOJb30BAHMEM KOMIIbIOTEpA; Ha OCHOBE TIpaUKOB H3YYEHHBIX
GyHKUIMHA ~ cTpouTh Oojee  ciloxkHble Tpaduku  (KyCOUHO-33JaHHbBIE, C

«BBIKOJIOTBIMM» TOYKaAMH U T.H.);

¢* HCIIOJIB30BaTh q)YHKHHOHaHBHBIe NpCaACTaBJICHUA H CBOMCTBA q)YHKI_II/Iﬁ JJIs

pPCHICHUA MATCMATUYCCKUX 3a1a4 U3 PA3JIMYHBIX PA3JICIIOB KypCa,

* pematb KOMOMHUPOBAHHBIE 33Ja4d C MPUMEHEHHEM (OpMyNT N-ro 4jieHa |
CyMMBbl N TEPBbIX YJICHOB apU(PMETUUYECKOW U TEOMETPUYECKOW MPOrpeccuid,

IPUMEHSSI TPU 3TOM anmnapar ypaBHEHUN U HEPABEHCTB;

* MOHUMATh ApU(PMETHUYECKYI0 M TEOMETPUYECKYIO MPOrpeccHH Kak (YyHKIUU
HATypaJIbHOTO apryMEHTa; CBA3BIBATH ApU(PMETHUECKYIO IPOTPECCHUIO C TMHEHHBIM

POCTOM, TEOMETPUUECKYIO — C SKCTIOHEHIIMAILHBIM POCTOM.

DJieMeHThI NPUKJIATHOI MATeMATUKH
BbinycKHMK HAYYHTCH:
* HCIOJI30BATh B XOJI€ PEUICHUS 3a7a4 3JIEMEHTapHbIEC MPE/ICTaBICHUS, CBSI3aHHbBIC

C HpI/I6HI/I}KéHHI>IMI/I 3HAa4YCHUAMMU BCINYNH,

¢ UCIIOJIB30BATH HpOCTCﬁHIHG CITOCOOBI MMpCACTABJICHUA N aHAJIN3a CTATUCTHYCCKUX

JAHHBIX;
* HAXOJUTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTh CIAYy4YailHOTO COOBITHS,

* pfiuartb KOM6I/IHaT0pHHe 3aJadl Ha HaxO0XIACHUC YHCia OOBEKTOB HIIH

KOMOWHAIIUH.

BBIHyCKHI/IK IMOJYYHUT BO3MOKHOCTDb:



* MOHATH, YTO YMCJIOBBIE JAHHBIEC, KOTOPBIE HUCIOJIB3YIOTCSA ISl XapaKTEPUCTHUKH
O00BEKTOB OKPY’KAIOIIEr0 MHpPA, SIBISAIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMH,
YTO MO 3alUCU MPUOIMKEHHBIX 3HAYCHMM, COJAEp)KAIUXCS B MH()OPMAIMOHHBIX

HCTOYHHKAX, MOXXHO CYAWUTH O IMOIPCHIHOCTHU HpI/I6JII/I)KCHI/I${;

¢ IIOHATH, YTO IIOI'PCIIHOCTD PE3YyJibTaTa BBIYMCIICHUN JOJIDKHa OBITh cousmMepuma C

IMOrpC€IIHOCTBIO HCXOAHBIX JaAHHBIX]

* mOpuOOpecTH TNEpPBOHAYAIBHBIM OMNBIT OpraHu3aluud cOopa JaHHBIX TIpU
NPOBEJIEHUU OIpoca OOIIECTBEHHOIO0 MHEHHs, OCYUIECTBISTh HX aHau3,

mpeaACTaBJISATh PE3YJIbTATHI OIIPOCA B BUAC Ta6JII/II_IBI, AuarpaMmabI;

® HpI/IO6peCTI/I OIIBIT IIPOBCACHUA Cﬂy‘{aﬁHBIX OKCIICPUMCHTOB, B TOM YHCJIC C

IMOMOIIBIO KOMIIBIOTCPHOI'O MOACIINPOBAHUS, HHTCPIIPCTALINN UX PC3YIJILTATOB,

¢ HAY4YUTHBCA HCKOTOPBIM CIICHUAJIBHBIM HpI/IéMaM peuICHUA KOM6I/IHaT0pHBIX

3a/1ad4.

Il. Conep:xanue yueoHoro npeamera «AJjareopa» (7 - 9 kiaccol)

AJredOpanyeckue BbIpasKeHHs

Beipaxxenne ¢ TNEepeMEHHBIMU. 3HAYEHUE BBIPAKEHUS C TMEPEMEHHBIMU.
Jlomyctumbie 3HAYEHHE MIEPEMECHHBIX. Toxnectso. ToxxnmecTBeHHBIE

npeoOpazoBaHus anredpandyeckux BeIpakeHU. JJoka3aTenbCcTBO TOXKIECTB.

CreneHb ¢ HaTypaJdbHBIM IOKa3aTeneM U e€ cBoicTBa. OmHowieHbl. OHOYJIECH
ctaHgaptHoro  Buaa. (CreneHb oAHOWIeHAa. MHorowieHsl. MHOro4ieH
crtangapTHoro Buja. CreneHp MHOrowieHa. CiokeHue, BBIUUTAHUE U YMHOXKEHHE
MHOTro4JIeHOB. DOpMYJIbl COKPALIEHHOIO YMHOKEHHUSI: KBaApaT CYMMbI U KBaJipaT
Pa3HOCTH JBYX BBIPAXKEHUI, MPOU3BEAECHNUE PA3HOCTU U CYMMBbI ABYX BBIPAXKEHUM.
Pa3noxxeHre MHOTOWJIEHOB Ha MHOXKWTENTU. BbIHECceHHE OO0IIEero MHOXHUTENs 3a
ckoOku. Metoj rpynnupoBKH. PasHOCTh KBaapaToB ABYX BbipaxeHuil. Cymma u

pa3HocTh KyOOB JBYX BbipaxeHuid. KBanpatueiii TpéxuieH. KopeHb KBagpaTHOTO



TpéxuneHa. CBOHCTBa KBaApPATHOro TpéxuieHa. Pa3noxkeHue KBaJgpaTHOTO

TpéX‘IJIGHEl Ha MHOXKHTCIIH.

Pauvonansubie  BblpakeHus. lLlenmpie  BbIpakeHus. JpoOHble  BBIpaXKeHUS.
PanronanbHas n1po6s. OCHOBHOE CBOMCTBO panMoOHabHOW apobu. CrokeHwue,
BBIYMTAHUE, YMHOXXEHUE U [IeJICHUE palMoHAIbHBIX ApoOeil. Bo3Benenue
panuoHaNbHOM  npoOM B CTemeHb. [ OXKJIECTBEHHbIE  MPeoOpa3oBaHUS

palMOHANBHBIX BbIpakeHUi. CTENEHb ¢ LEJIbIM MOKa3aTeIeM U €€ CBOMCTBA.

KBaaparubie kopHU. ApudMeTUYECKH KBaJpaTHbIH KOpPEHb M €ro CBOMCTBA.

ToxnecTBeHHbIE TPeoOpa30BaHUs BRIPAXKESHUHN, COIEpKAIIUX KBaAPATHBIC KOPHH.
YpaBHeHus

YpaBHeHuE ¢ 0JHOU nepeMeHHOU. KopeHb ypaBHEHUs. PaBHOCWIIBHBIE YpABHEHUS.
CgoiicTBa ypaBHEHUM C OJIHOM TMEPEMEHHON. YpaBHEHHE KaK MaTeMaTHU4ecKas

MOJICIIb peaHLHOﬁ CUTyalluu.

Jlunerinoe ypaBHeHue. KBagpatHoe ypaBHeHue. @opMysia KOpHEW KBaIpaTHOTO
ypaBHeHus. Teopema Bueta. PanionanbHbie ypaBHeHU. Pemenne panmoHaibHbIX
yYpaBHEHUM, CBOJSAIIMXCS K JMHEHHBIM WIHM K KBaJpaTHBIM ypaBHEHUsIM. Penienue

TCKCTOBLIX 3a/1a4 C IIOMOIIBIO pallMOHAJIBbHBIX ypaBHeHHﬁ.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. ['paduk ypaBHEHHUS C IByMs IEPEMEHHBIMHU.

JluneitHOE ypaBHEHHUE C IBYMSI IEPEMEHHBIMU U €T0 Tpaduk.

Cucrembl ypaBHEHUH C JBYMS IEepeMEHHBIMH. ['padudeckuil METOH peIIeHHS
CHUCTEMbl ypaBHEHUW C JBYMS INEPEMEHHBbIMU. PelleHue cucrteM ypaBHEHUU
METOJIOM TMOACTAHOBKM U cloxeHus. CucremMa JBYX YypaBHEHUW C AByMSs

MEPEMEHHBIMM KaK MOJIEJIb PEabHON CUTYalllH.
HepaBencrBa

YucnoBele HepaBeHCTBA U MX CBOMCTBA. CIIO)KEHHWE W YMHOKEHHE YHCIOBBIX
HepaBeHCTB. OlEHUMBaHME 3HAYCHUS BbIpaKeHUsA. HepaBeHCTBO ¢ OHOU

nepeMeHHor. PaBHOCHIIBHBIE HEpAaBEHCTBA. YHCIOBBIE TPOMEKYTKU. JIMHEHHBIE U
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KBaJpaTHbIE HEPABEHCTBA C OJHOM NepeMeHHOW. CUCTEMBI HEPABEHCTB C OJHOMU

IIEPEMEHHOM.
YucjaoBbie MHOKECTBA

MHoxecTBO U ero 3iemMeHThl. CocoObl 3a1aHKsl MHOKECTB. PaBHbIe MHOKECTBA.
Ilyctoe  MHOxkectBo. IlommHO)kecTBO.  Omepanyu  HaJl  MHOKECTBaMHU.
Nnntoctpannst COOTHOLIEHWH MEXKJIY MHOXKECTBAMH C TOMOIIBIO Juarpamm

Sﬁﬂepa. MHoxkecTBa HaTypaJIbHBIX, HCIbIX, PAIUOHAJIbHBIX YNCCII. PaHI/IOHaJ'IBHoe

m
YHUCJIO KaK ApoOb Buga —, rae m € Z, N € N, u kak O€CKOHEUHas IepruoInuecKas
n

necatuuHas JapoOb. IlpencraBieHue 00 upparMoHAILHOM 4YHuciIe. MHOXECTBO
NEUCTBUTENBbHBIX 4Yucen. lIpeacraBieHue JEUCTBUTEIBHOTO 4YHCIA B  BHUJIE
OECKOHEUHOMN HETePUOIUICCKON NeCATUIHON Apoou. CpaBHEHHE TEHCTBUTEIBLHBIX

gucen. Cesa3bp Mexay MHOkecTBamu N, Z, Q, R.
DOyHKUUHA

YucnoBeie ¢(yHKIMU. DyHKIMOHATBHBIE 3aBUCUMOCTH MEXAY BEIUIHMHAMH.
[Tonsatue ¢pyakmn. OyHKIMSI KaKk MaTeMaTHdeckas MOJIENIb peajJbHOro IMmpolecca.
O6nacte ompeneneHuss u obnactb 3HaueHHs GyHKUU. CrocoObl 3amaHus
byakuuu. 'paduk dyskmuu. Iloctpoenune rpadukoB (QYHKIUNA € TTOMOIIBIO
npeobOpazopanuii  puryp. Hynmu ¢yaxumm. IIpoMexyTku 3HAKOIOCTOSHCTBA

dynkiuu. [IpoMexxyTkn Bo3pacTanusi U yObIBaHUS (DYHKIIHH.

JluneitHas ¢yHKIMA, oOpaTHAs MPOMOPIIHMOHATIBLHOCTH, KBaJIpaTHUHAs (PYHKITHS,

GyHKIMS y =+/x , X CBOKMCTBA U rpapuKH.
YucaoBble MOCJI€10BATEIbHOCTH

[lorsitue  umMcnmoBOW  mociemoBatenbHOCTH. KoHeuHble ¥ OECKOHEUHBIC
nociienoBaTebHOCTA. CIOcOOBI 3aJaHus TIOCIIEI0BATEILHOCTH. ApupMeTHIeCKast
u TeoMmeTpuueckass mporpeccud. CBoilcTBa UJieHOB apu(METHYECKOH U
reomeTpuueckoil mporpeccuit. dopmynsl oOliero uwieHa apupMeTuyecko u

reOMETpUUECKOM  mporpeccuid.  @opmyinbl CyMMbI N MEPBBIX  YJICHOB
11



apuMETHIECKO U TeoMeTpuueckoir mporpeccuit. Cymma OeCKOHEYHOM
reoMeTpUUecKoil mporpeccuu, y kotopout |q|<l. IIpencraBienue OeCKOHEUHOU

NEPUOJNYECKOMN TECITUUHON APOOU B BUAE OOBIKHOBEHHOU 1pOOH.
DJieMeHThI NPUKJIAJTHON MATEeMATHKH

Marematnueckoe MozaenupoBanue. IIponentHeie pacu€rsl. Dopmyna CIIOXKHBIX
npoueHToB. IlpuOmmkéHHble BblUKMCIEHUSA. AOCOIIOTHAS W OTHOCHTEJNIbHAs
norpemHocTd. OCHOBHBIE TMpaBuia KOMOMHATOpUKH. YacToTa W BEpPOSTHOCTD
ciydaiiHoro coObiTud. Kiaccuueckoe omnpeneneHue BepoATHOCTH. HauanbHble
cBefieHus1 o craructuke. [IpeacTaBieHue NaHHBIX B BUAE TaOJMI], KPYTrOBBIX H
cTonbuatbix  auarpamM,  rpadukoB.  CTaTHUCTHMYECKHE  XapaKTEPUCTUKH

COBOKYITHOCTH JJaHHBIX: CpPEJIHEE 3HaUCHHUE, MOJIa, pa3Max, MeJruaHa BEIOOPKH.
AJire0pa B HCTOPUYECKOM PA3BUTHH

3apokeHue anreOpbl, KHUTa O BOCCTAHOBJICHUUM U TPOTUBOINOCTABICHUU
Myxammena ainp — Xopesmu. Uctopus ¢hopMupoBaHUsS MAaTEMAaTHYECKOTO SI3bIKA.
Kak 3apomunace maes xkoopauHat. OTKpbITHE HppalMoHanbHOCTH. M3 umcropum
BO3HMKHOBEHUS (pOpMYI JJIsSI pelIeHus] ypaBHeHUN 3-U u 4-i creneHeit. Mctopus
pasButusa noHATUsA ¢GyHKOUH. Kak 3apoawnack Teopus BeposTHOcTeW. Ywucia

®ubonayuu. 3agaya JI. [Inzanckoro (GuboHau4dM) 0 KPOIUKAX.

JI.®. Marnaunkwuii. I1.JI. Yeosmes. H.W. Jlo6aueBckuii. B.Sl. bynskosckuii. A.H.
Kommoropos. ®@. Buer. II. ®epma. P. [lexapr. H. Tapranea. . Kapmano. H.
Ao6ensb. b. ITackans. JI. ITuzanckwuii. K. I"aycc.
Kosin4ecTBO KOHTPOJIBHBIX PA0OT:

B 7 Ki1acce — 7;

B 8 Ki1acce -7;
B 9 Kj1acce -6.

1. TemaTu4eckoe mIaHUpPoOBaHHUE

Anreopa.
3 yaca B Hegen1o0, Bcero 102 gaca.
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7 Kjaace

Paznen

KoimuectBo
4acoB

Tembr

Koauuectso

4yacoB

OCHOBHBIE BUJIBI IS TEIEHOCTH
o0yJarommxcst (Ha ypoBHE
YHHUBEPCAIBHBIX YICOHBIX JISHCTBUI)

OCHOBHEBIE
HAIpaBICHHs

BOCIIMTAaTCJIBHOU
JCATCIIbHOCTH

v

v

I'maBa 1.
HOE ypaBHEHHE C OJJHOM MEPEMEHHOM.

v

JIune

[EEN
a1

Beenenue B anreopy.

w

JIuneliHOE ypaBHEHHE C
OJHOM NIEPEMEHHOM.

Pemenue 3a1a4 ¢ IOMOIIBIO
YpaBHEHUH.

HOBTOpeHI/Ie U cucreMarusanus
yuyeOHOro Marepuana.

Kontponbhas pabora Nel o teme:
«JIuHEeNHOe ypaBHEHHE C OJTHOU
MIEPEMEHHON».

Pacrio3HaBaTh UKCII0BBIE BBIPAXKEHUS U
BBIPAXKEHUS C IIEPEMEHHBIMU, JIMHEHHBIE
ypaBHeHus. IIpuBOUTS IpUMEpBI
BBIPAXKEHUH C IEPEMEHHBIMHU,
JIMHEHHBIX ypaBHEHHH. COCTaBIATh
BBIPaXKEHUE C IEPEMEHHBIMU 110
YCIIOBHIO 3a71a4u¥l. BhIOMHSTH
npeoOpa3oBaHysl BbIPAXKEHUI:
HPUBOAUTH MOAOOHBIE ClIaraeMble,
packpbiBaTh ckoOku. HaxoanTs
3HAUEHUE BBIPAKEHUS C IIEPEMEHHBIMU
IIPY 331aHHBIX 3HAUCHUSX N€PEMEHHBIX.
Knaccuunupoats anredpandeckue
BbIpakeHus. ONUCBIBATH LIEJIbIE
BBIPAXKEHUSI.

DopMyIpOBaTh ONPENENICHUE
JuHeHHoro ypapHeHus. Pemats
JIMHEHHOE ypaBHEHUE B 00LIEM BUIE.
WHTeprnpeTupoBaTh ypaBHEHHE KaK
MaTeMaTHYECKYIO MOJIEJb PeaslbHON
cuTyauuu. Ol'll/lCl)IBaTb CXCMy pemel-wm
TEKCTOBOM 3aJjauMl, IPUMEHSTh €€ 1JIs
pelieHus 3a1a4.

o=

~N N
oo w
>
A

I'naBa 2
Lenbie BoIpaKeHUS.

52

ToXAECTBEHHO paBHbIE
BhIpakeHusi. ToxecTBa.

Crenenb ¢ HATYpaTbHBIM
ITOKa3aTeNeM.

CBOIiCTBa CTENEHN C HATYPAIbHBIM
ITOKa3aTeNeM.

OIHOWIEHBI.

MHoro4iaeHHbl.

CloxXeHre U BRIYUTaHUE
MHOT'OYJICHOB.

KonTponsnas padora Ne2 mo Teme:
«ClOX€eHHE U BIYUTAHUE
OJHOWJICHOB U MHOTOUYJICHOBY.

YMHOXeHIE OqHOWIECHA Ha
MHOT'OYJIEH.

YMHOXXeHEe MHOTO4YJIeHa Ha
MHOTI'OYJIEH.

PasnoxxeHne MHOro4ieHoOB Ha
MHOXXUTEIU. BeiHeceHne 0611_[61"0
MHOKHTEIS 32 CKOOKH.

PaznoxeHne MHOrO4JIeHOB Ha
MHOXUTeIU. Meton
TPYIIIUPOBKH.

KonTtponeHas padota Ne3 mo
TeMe: «YMHOKEHHE

DopMyIHpPOBATH ONPENCIEHHS:
TOXK/IECTBEHHO PABHBIX BBIPAKEHHH,
TOXK/I€CTBA, CTENEHU C HATyPalbHbIM
MIOKa3aTeJleM, OJIHOUNIEHA, OHOUIeHa
CTAHJAPTHOT O BUAA, KO3 (uIeHTa
OJIHOUJIEHA, CTENEHH OJHOYJICHA,
MHOTOYJIEHa, CTEIIEHH MHOI'O4JICHa;
CBOMCTBA: CTENEHH C HATYPATbHBIM
MIOKa3aTeJieM, 3HaKa CTeleH!;

IpaBUJIa: JOKA3aTENbCTBA TOXIECTB,
YMHOXEHHS OJHOUYICHAa HA MHOT'O
YJIeH, YMHOKEHHS MHOTOUJICHOB.
Jloka3pIBaTh CBOWCTBA CTEIIEHHU C
HATypaabHbIM NTOKa3aTEeIeM.
3amuckIBaTh U I0Ka3bIBaTh (POPMYJIbL:
IPOU3BEICHHS CyMMBI U Pa3HOCTH ABYX
BBIPAXXCHUH, Pa3HOCTH KBAaPATOB ABYX
BBIPAXXCHUH, KBaZpaTa CyMMBI U
KBaJpaTa Pa3HOCTH ABYX BBIPAXKCHUI,
CYyMMBI KyOOB U Pa3HOCTH KyOOB IBYX
BBIPaKCHU.

Brruncnates 3HaueHNE BBIpaXEHUH C
nepeMeHHbIMU. [IpuMensTs cBoiicTBa
CTEMEHH IJIsl IpeoOpa3oBaHus
BBIpaKCHU. BBIMOMHATS yMHOXKEHUE
OIHOYJICHOB H BO3BEACHUE ONHOUWICHA B
crerneHs. IIpUBOIUTH OOHOYIICH K
CTaHAAPTHOMY BHUIY. 3allHCHIBATh
MHOTOYJICH B CTAaHIapTHOM BHJIE,
OIpENeNATh CTEIeHb MHOT OUJICHA.
IIpeo6pa3oBEIBaTH HPOU3BENCHUE
OIHOYJIEHA U MHOTOUJICHA; CyMMBL,
Pa3HOCTH, IPOH3BEACHUS ABYX
MHOTOYJICHOB B MHOT'OWJIeH. BeImosHATE
paznokeHrue MHOTOYJICHA Ha
MHOXXHTEIH CIOCOOOM BBIHECEHHUS
001Iero MHOKUTENS 32 CKOOKH,
CII0co00M IPYNIHPOBKY, 110 (GopMyIaM
COKPAIIEHHOTO YMHOKEHUS H C
IpPHMEHEHHEM HECKOIBKUX CIIOCO0O0B.
Hcnonb30BaTh yka3aHHbIE
peoOpa3oBaHUs B IPOLECCE PEIICHUs
ypaBHEHHUH, JOKa3aTENbCTBA
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MHOTOYICHOB M Pa3JIOKCHHUEC UX
Ha MHOXHTCIIU».

[IpousBeneHnue pasHOCTH U
CYMMBI JIBYX BBIPAKECHHH.

PasnocTs kBaspaToB 1ByX
BBIPaKCHUM.

KBagpar cymmBbl 1 kBagpar
Pa3HOCTH JIBYX BBIPAKEHUN.

[IpeobpazoBanue MHOTOWICHA B
KBaJIpaT CyMMBbI UJIM Pa3HOCTH
JIBYX BBIPAKECHUH.

KonTtponbnas pabora Ne 4

1o Teme: «DopMyiibl
COKPAILLEHHOTO YMHOXKEHUS.

CymMma 1 pa3HOCTb KyOOB JIBYX
BBIpAXKEHUI.

[IpuMeHeHue pa3InyHbIX
croco00B pPa3oKEeHUsI
MHOTOYJIEHA HA MHOKUTEJIH.

[ToBTOpEHUE M CUCTEMAaTH3AIHS
y4qeOHOT0 Marepuara.

KonTtponsnas padota Ne5 mo
teme: «llenple BRIpakeHUs».

YTBEP)KACHUH, PELICHUS] TEKCTOBBIX
3ajay.

12 | CBs3u MeXIy BeTHMYNHAMH. IpusouTs npimeps! sapucumocteii 12,3, 4;5;
@ MKy BeanurHamu. Pasmmuate cpenu 6:7'8
YHKIHA. 3aBHCUMOCTEI! (DyHKIHOHAIBHBIC !
Crioco0Ob! 3a1aHus QyHKIHH. 3aBHCUMOCTH.
T (b Cl) OrmnuchIBaTh MOHATHUS: 3aBUCUMOM
Pa@uK QyHKIHMH. HE3aBHCUMOM MEpEMEHHBIX,
Jlunetinas ¢pyHKuus, e€ rpaduk u dynxuuu, aprymenta pyHKUu;
CBOICTBA crocoObl 3ajaHus QYHKIHH.
BOUCTBA. @DopMyIHPOBATH ONpE/EIeHHs: 00IacTn
. HOBTOpeHI/Ie " CUCTEMaTHu3a1us omnpenenenus GyHkuu, odacti
o § y‘l66HOF0 MaTepuana. 3Ha‘16:HH17£ (g)yHKHI/II/I, rpacbmcft dyHkIHH,
< = JIMHCHHOH (yHKIIHH, TTPIMOIT
g é KOHTpOJ'IBHaSI pa60Ta Ne6 110 TEME: [POIOPLHOHATIBHOCTH.
5 5 «Q)YHKI_II/II/I» Bsruncisate 3Ha4eHHE QYHKIMH 110
~ S ! 3a/laHHOMY 3HAYCHHIO APTyMEHTA.
CocTaBaTh TaOIUIBI 3HAUCHUH
¢yukunu. Ctpouts rpaduk GyHKINH,
3aqaHHoil TabmyHo. 1o rpaduky
(byHKIHH, SBISIOLICICS MOACIBIO
PpeasbHOro MpoLecca, ONPEeAeITh
XapaKTEePUCTHKH 3TOrO MPOIECCa.
CrpouTthb rpauk TMHEHHON QYHKIIMU 1
HPSIMOii IPOMOPIHOHATEHOCTH.
OnuchIBaTh CBOMCTBA ATUX (YHKIHIL.
o 19 ypaBHeHI/ISI C IByMs TIpuBOANTH IPUMEPHI: YPAaBHEHHS C 1:2:3;4:5;
é JIBYMsI [IEPEMEHHBIMHE; JINHEIHOTO 6:7:8
I R Hepel\{eHHI’IMH' YPaBHEHUSI C ABYMSI [IEPEMECHHBIMH; '
< qm) = ® JInneiHoe YpaBHEHUE C IBYyMs CHCTEMBI JIBYX JTUHEHHBIX YpaBHEHUH ¢
s = 5 E, IepeMeHHBIMU U €ro TpauK. AABYMS TICPEMCHHBIMH, PEaIbHBIX
cﬂ% - m - POLIECCOB, UIsl KOTOPBIX yPAaBHEHHUE C
= 4 g =S Cucremsl YpaBHCHHHU C ABYMSL JIBYMSI TIEPEMEHHBIMH HJTH CHCTEMa
— 5 N © riepeMeHHbIMU. | 'paduaeckuit YPaBHCHHIA C IBYM3I TICPEMCHHBIMHU
= SIBISTEOTCSI MATEMATHYECKUMH
CS) MCTO/J pCHICHHA CUCTEMBI IBYX MOJETAME
@) JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs OnpenensiTs, SBIACTCS JIM I1apa YUCel
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NEPEMCHHBIMU.

Perienue cucrteMm ITUHEHHBIX
ypaBHeHI/Iﬁ METOJAOM ITOACTAaHOBKH.

Pewienne cucreM TMHEWMHBIX
YpaBHEHHUI METOJIOM CIIOXKEHUS.

Pemenue 3a1a4 ¢ momMoIero
CUCTEM JIMHEWHBIX YPABHEHUI.

HOBTOpCHI/Ie n cucremMaTtusanus
y4ebHOro Marepuana

Kontponbshas pabora Ne7 o teme:

«CHcTeMbl JIMHEWHBIX ypaBHE-
HUW C IBYMS IEPEMEHHBIMU».

peLIEHUEM JaHHOTO YPaBHEHUS C ABYMsI
HEPEMEHHBIMU.

DopMyIpoBaTh:

OIIPEIENIEHNUs: PELlIEHHs YPABHEHUSI C
JBYMsI IIEPEMEHHBIMU; YTO 3HAUUT
pELIUTb yPaBHEHUE C ABYMs
HepeMEeHHBIMY; TpaduKa ypaBHEHUS C
JIBYMsI IIEPEMEHHBIMU; JINHEHHOTr O
YPaBHEHUS C IByMsl [1€PEMEHHBIMU;
pELIEHHs CUCTEMbI YPaBHEHUI ¢ IByMs
MEPEMEHHBIMU;

CBOIMCTBa ypaBHEHUIl ¢ ABYMs
MEPEMEHHBIMU.

OmnuceIBaTh: CBONCTBA rpaduka
JIMHEWHOr 0 ypaBHEHHUS B 3aBUCUMOCTH
OT 3Ha4YeHHUil KOdPPUIHEHTOB,
rpau4ecKuil MeTo] PeIleH s CHCTEMbI
JIBYX YPaBHEHHI C AByMs
MEPEMEHHBIMU, METO]] ITOJICTAHOBKH U
METOJ

CIIOKEHUS JUIS PEIICHUsS] CUCTEMBI IBYX
JIMHEHHBIX YpaBHEHHH C ABYMs
MePEMEHHBIMU.

CTpouTh rpaduk IMHEHHOro ypaBHEHHUS
¢ AByMsl IlepeMeHHbIMU. Pemats
CHCTEMBI JIBYX JIMHEHHBIX YPaBHEHUH ¢
JIBYMsI TIEPEMEHHBIMHU.

PemaTh TEKCTOBBIE 331241, B KOTOPBIX
CHCTEMa JABYX JIMHEHHBIX YPAaBHEHHUH C
JIBYMsI IIEPEMEHHBIMHU SIBIISIETCS
MaTeMaTUYECKOH MOJIENbIO PEAIbHOrO
npolecca, i MHTEPIpPEeTUPOBATh
pe3yJIbTAT PEIIEHUS] CHCTEMBI.

m 4 | YopaxxHeHus AJis HOBTOPEHUS 3 1;2;3,4;5;
= . Kypca 7 Kiacca. 6.7.8
oo d
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Paznen

KomnuecTBo
4acoB

Tembr

KomnuectBo
4acoB

OCHOBHBIC BU/IbI ACSTEIBHOCTH
oOyuaronmxcs (Ha ypoBHE
YHUBEPCAJIBHBIX Y4eOHBIX J1eHCTBUI)

OCHOBHEBIE
HANpaBICHUSI

BOCIIMTAaTCIbHOU
JCATCIIBHOCTH

I'nasa 1.
PaIII/IOHaJII)HI)IC BI)Ipa)KeHI/ISI.

(6}
o1

PanmionansHbIe 1pOOH.

OCHOBHOE CBOICTBO
panMoHaIbHON ApOOH.

S

CioxeHHe U BEIUYUTAaHUE
paIoHaIbHBIX Ipo0eii ¢
OJIMHAKOBLIMH 3HAMEHATEISIMHU.

CioxeHHe U BRIYUTAHUE
paIMoHaIbHBIX Apobeit
C Pa3HbIMHU 3HAMEHATEIISIMH.

KontponsHas padora Ne 1 mo
Tteme: «CII0KEHHE U BBIYUTAHUE
palnMoHAIBHBIX Jpo6eiiy.

PacnosHaBath mensle panoOHAIBHBIC
BBIPAXXEHUSI, JPOOHBIC PAI[OHAIBHBIC
BBIPAXKCHUS], IPUBOIUTH IPHMEPEI
TAaKUX BBIPAKEHUH.

DopMympoBaTh:

OIpEIENeHNs: PALIOHAIBHOTO
BBIPAXKEHUS, JOIYCTHMBIX 3HaUCHU I
HepeMEeHHOM, TOKAECTBEHHO PaBHBIX
BBIPaXKCHUH, TOXKIECTBA, PABHOCUIIBHBIX
YpaBHEHUH, PaIlHOHAILHOTO YPaBHEHHS,
CTEIIeHH C HyJICBBIM II0Ka3aTelIeM,
CTEIIeHHU C OTPUIIATEIHHEIM
HOKa3aTeleM, CTaHAapTHOTO BHIA
yucna, 00paTHON
IPONIOPIHOHAIBHOCTH;

CBOICTBA: OCHOBHOE CBOMCTBO
pauMoHaNBHOM 1podu, CBOHCTBA
CTEIIeHH C I[ebIM [0Ka3aTeNneM,

oR
N

© W

»
o
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YMHOXKEHUE U JIETIEHNE
panroHaIbHBIX Jpo0eit.
Bo3Benenune paunoHaIbHOM
JpOoOH B CTEIICHB.

ToxaecTBEeHHbIE
peoOpa30BaHMsI PAITUOHATIBHBIX
BBIPAKCHUM.

10

KonTtponsHas padora Ne 2 1o
TeMe: «Y MHOXKEHUE U JICTICHUE
paMOHAIBHBIX IPOOeii».

PaBHOCHIIBHBIE YypaBHEHUS.
PanmonanbHbie ypaBHEHHS.

CreneHs ¢ 1ENBIM
OTPHUIATEIILHBIM TTOKa3aTelIeM.

CBoJiCTBa CTEIEHH C 1IENIBIM
MMOKa3aTeNeM.

OyHKIMA Y = E
X

u e€ rpaduk.

Kontponsnas padora Ne 3 o
TeMme: «PamnyoHaabHEIe

ypasHeHuii, pynxunn Y = — ;

[IpaByJIa: CJIOXKCHUS, BBIYUTAHUS,
YMHOXCHHUS, AeJICHUS TPOOeH,
BO3BEICHHS IPOOH B CTEIIEHB; YCIOBHE
paBeHCTBaA 1podHU HYIIIO.

Jloka3bIBaTh CBOWCTBA CTEIIEHHU C LIEJIbIM
MIOKa3aTeNIeM.

OnuceIBaTh rpapuueckuii MeTos
pelIeHHs YpaBHEHHH ¢ OHOM
MEPEMEHHOM.

IIpuMeHATh OCHOBHOE CBOHCTBO
PaLMOHAIBHON JPOOH AJIS COKPAILCHUS
u npeobpasoBanust apodeit. [IpuBoUTH
Ipobu K HOBOMY (001iemMy)
3HaMEHATElO.

Haxonutb cymMMy, pa3HOCTb,
HPOM3BENICHHUE U YaCTHOE APOOEii.
BBINONHATE TOX/1ECTBEHHbBIE
npeoOpa3oBaHys PallMOHAIBHBIX
BBIPaXKEHUI.

PemaTh ypaBHEHUs C IEPEMEHHOH B
3HaMeHaTene APooH.

[TpuMeHsTh CBOMCTBA CTEMEHH C LIETBIM
TIOKa3aTesneM Juls npeodpa3oBaHus
BBIPAXKEHHIA.

3al'll/lCl:IBaTl: yucia B CTaH}lapTHOM
BHU/IE.

Brinmonusare l'[OCTpOeHl/le U YTCHUC

k

rpaduka pynkuuu ) = —.

I'maBa 2.
KBanpaTHbie KOpHH. [[€ICTBUTEIBHBIE YHCIIA.

30

BBIPAKECHUA. X
(DYHKHI/IH y= X2 3 OnuchIBaTh: MOHATHE MHOXKECTBA, ]_; 2; 3 4; 5,
3JIEMEHTa MHOXECTBA, CIIOCOOBI 6: 78

u e rpaduk

KBanpaTHbie KopHH.
ApubMeTnuecKknii KBaJIpaTHBIN
KOPEHb.

MHO0XeCTBO U €ro dIEMEHTHI.

[TonmuO)ecTBO. Oniepaunu Haj
MHO>KECTBaMH.

Uwncnoswie [ IMHOXKECTBA.

CBoiicTBa apr(pMETHIECKOTO
KBaJIpaTHOTO KOPHSI.

ToxxnecTBeHHbBIE
npeoOpa3oBaHusl BEIPAKEHUH,
coJiepKalux apuMeTHIecKre
KBaJIpaTHbIC KOPHHU.

OyHKIUA Y = \/;
u e€ rpauk.

KonTponsHas pabora Ne 4 no
teMe: «KBaapaTHbie KOpHHU.
JleCTBUTEIIbHBIC YHCIIA».

3a71aHUs] MHOKECTB; MHOKECTBO
HATypaJbHbIX YHCEN, MHO)KECTBO I1EJIbIX
YHCell, MHO)KECTBO PAIlMOHAIBHBIX
YHCell, MHO)KECTBO e CTBUTENIBHBIX
YHCeJl U CBSI3U MEX]Y TUMU
YHCTIOBBIMU MHOKECTBAMU; CBSI3h
MEX1y OCCKOHEYHBIMHU JIECTHUHBIMU
Jpo0SMHU U PalliOHAIBHBIMH,
UPPAMOHAIBHBIMH YU CIaMH.
PacnosHaBath panuoHAIBHBIC U
UppaloHaabHble yncna. [IpuBoauts
IPHMEPBI PAITHOHAIBHBIX YHUCET 1
UPPAHOHAIBHBIX YHCEIL.

3amuchIBaTh C IOMOILBIO HOpPMYIT
CBOMCTBA AEHCTBUM €
JeHCTBUTENBHBIMU YHCIIAMH.
DopMyITHpPOBATh:

OIpEENeHNs: KBaIPaTHOrO KOPHS U3
qHCIa,

apH(METHIECKOT0 KBaIPaTHOIO KOPHS
U3 9HCTIA, PABHBIX MHOXECTB,
HOIMHOKECTBA, TIepeced eHus
MHOKECTB, 00BEIHHEHHUS MHOXKECTB;

2
cBoiictBa: Gynkuun )Y = X,

apH(METHIECKOro KBaJpaTHOr'0 KOPHS,

dynxumn Y = \/; .

Jloka3bIBaTh CBOKCTBA
apuU(pMETHUECKOr0 KBaIPaTHOTO KOPHSI.

2
Crpouts rpaduku Qpynkuuii ) = X

My:\/;

IIpumensTs HOHATHE apH()METHIECKOTO
KBaJPaTHOT'O KOPHS Il BEIYHCIICHHS
3HAYCHUH BBIPAXKECHUH.

YpomaTs BEIpaKeHUs, COAepKalue
apr(MeTHIecKie KBapaTHbIe KOPHH.
Pemate ypaBuenus. CpaBHUBATH
3HAYCHHS BBIpaXXKCHHI. BrImonHiaTs
npeoOpa3oBaHUe BRIPAKEHUIT ¢
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IIPUMEHEHUEM BBIHECCHHUSI MHOXKUTEIIS
W3-T10/] 3HAKA KOPHsI, BHECEHHS
MHOXKHTEJISI I10J] 3HAaK KOPHSI.
BhINOJHATE OCBOOOXKIEHHE OT
HppaLMOHAJIbHOCTH B 3HAMEHATelIe
Ipo0Ou, aHANIM3 COOTHOILCHUI MWy
YUCIIOBBIMU MHOKECTBAMHU M UX
3JICMEHTAMU.

KBaI[paTHI)Ie YpaBHEHUS. 4 PacnosnaBats u HpI/IBOE[I/[TB MIPUMEPBI 1;2;3;4;5;
KBaJIPaTHBIX YPAaBHEHMIT Pa3IMUHBIX 678
36 Pemenne HenomHbIx BHJIOB (TIOJHBIX, HEMOJIHBIX, ’
KBaJApaTHBIX ypaBHeHHﬁ. pUBEAEHHBIX), KBAPATHEIX
TPEXUIIEHOB.
OnuceiBaTh B 00LEM BUJIE PELLICHUE
HEIOJIHBIX KBAJIPATHBIX yPaBHEHUH.
dopmyra KopHEH KBaJIpaTHOTO 5 | Dopuymipopare: y
ONpeJIeeHHs: yPaBHEHNUS TIEPBOit
YPaBHCHHA. CTEMEHH, KBaJPaTHOT'O YPaBHEHUS;
KBaJIPaTHOI O TPEXYJIEHA,
Teopema Buera. S JMCKPUMHHAHTA KBaPATHOTO
KOHTpOJ'II)Hafl pa60Ta Ne 5 mo 1 YPaBHCHHS U KBAJIPATHOTO TPEXIICH,
. o KOPHS KBaJPaTHOI'O TPEXUIICHA;
TEME. «CDOPMYHH KOprI/I OUKBAJPATHOTO yPaBHEHUS;
KBAJPATHBIX YPABHCHUU. CBOICTBA KBaJIpaTHOIO TPEXUJICHA;
= o - TeopeMy Buera u oOpathyro eit
= KBanpaTHblii TpEXUIIEH. Teopemy.
5 P o 3anuchIBaTh U 0Ka3bIBaTh Gopmyy
E CIICHUC YpaBHCHUM, KOPHEil KBaJIpaTHOTO ypaBHEHUS.
. < CBOAIINXCS K KBaJApPaTHBIM HccnenoBaTh KOIMYECTBO KOPHEH
< & KBaJIpaTHOI' O YpaBHEHUS B 3aBUCUMOCTHU
A o YPaBHCHUSM. OT 3HAaKa ero AMCKPUMHHAHTA.
g a PaHHOHaﬂBHBIe YpaBHEHHUS KaK 8 Jloka3biBaTh TeopeMbl: Buera (npsmyro
— E 1 00paTHYI0), O Pa3IOKEHUU
< MAaTCMAaTHYICCKHUE MOACTIN KBaJPaTHOr 0 TPEXUJIEHA HA MHOXHTEIH,
% pEATBHBIX chyaquI. 0 CBOMCTBE KBaJPaTHOT O TPEXUJICHA C
< OTPULATEIBHBIM JHCKPUMUHAHTOM.
v KonrposbHas padora Ne 6 1o OmuCHBATE Ha IpHMEpaX MeTOx
TeMe: «KBa,HpaTHBIe 3aMCHBI nepemeﬂﬂoﬁ JUIA pELIICHUA
YpaBHEHUI.
YPaBHCHHUS». 1 HaxoauTs KOpHU KBaIpaTHBIX
ypaBHEHUH pa3JIMYHBIX BUJIOB.
ITpumensrts Teopemy Buera u
o0paTHy10 eif Teopemy. BeinosiHsaTh
pasnoXKeHue KBaJpaTHOro TPpEXWiIeHa Ha
MHOXHUTenH. HaxoauTs KopHH
YpaBHEHUH, KOTOpbIE CBOAATCS K
KBaJIPaTHBIM.
CocTaBATh KBaJpaTHbIC yPaBHEHUS U
ypaBHEHUsI, CBOASIINECS K KBaJPaTHBIM,
SBJIIONINECS MATEMATH4EeCKUMU
MOJETISIMH PEaNbHBIX CUTyallUi.
15 | YopakneHus 11 HOBTOPEHUS 14 12,3, 4;5;
= . 7.
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Paznen

KomnmuectBo
4acoB

Tembr

KonuuectBo

4JacoB

OCHOBHBIE BUJIBI JACSTEIBHOCTH
o0yJarommxcst (Ha ypoBHE
YHHBEPCAJIbHBIX y4eOHBIX

NIeUCTBUIT)

OCHOBHEIE
HAIMpaBJICHHS

BOCIIMTAaTCJIBHOU
JCATCIIbHOCTH

I'mapa 1
HepaseHncraa.

21

YucnoBble HEPABEHCTBA.

OCHOBHBIE CBOMCTBA YHCIOBBIX
HEPABCHCTB.

CrnosxeHre 1 yMHOKEHHUE
YHCIIOBBIX HEPABCHCTB.
OrieHuBaHue 3HAYCHUS
BBIPKEHUSI.

HepasenctBa ¢ ogHOM
TIEPEMEHHOM.

Pemrenne HepaBeHCTB € 0THOM
nepeMeHHon. YncioBsie
MIPOMEXKYTKH.

CucreMbl TMHENHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM.

HOBTOpeHI/Ie U cucreMarumns3anus
y4yeOHOro Marepuarna.

Kontponbnas padora Nel mo teme:
«HepaBeHcTBaY.

PacrniosnaBath ¥ IpUBOAUTE
HPUMEpBI YHCIOBBIX
HEPaBEHCTB, HEPABEHCTB C
HepeMEHHBIMH, JIMHEHHBIX
HEpPaBEHCTB C OJIHOM
MIepEeMEHHOM, IBOWHBIX
HEPaBEHCTB.
DopMyIHpOBAaTh:
OIIPEIENIEHUs: CPABHEHUS
JBYX YHCEJ, PEIICHHs
HEPaBEHCTBA C OJHOI
HEepPEMEHHOM, PaBHOCHIIBHBIX
HEPaBEHCTB, PEIICHUS
CHCTEMBI HEPABEHCTB C OJJHOH
HepeMEeHHOM, obacTu
OIPEIENCHNS BHIPAXKECHUS;
CBOHCTBA YHCIIOBBIX
HEPaBEHCTB, CIIOXKEHUS U
yMHO)KeHl/Ifl YU CIIOBBIX
HEPaBEHCTB.

Jloka3bIBaTh: CBOMCTBA
YHUCIIOBBIX HepaBeHCTB,
TEOPEMBI O CIIOXKEHUU U
yMHO)KeHl/Il/I YHUCIIOBBIX
HEPaBEHCTB.

PemaTe nuHeliHbIC
HEpaBeHCTBA.

3anuchIBaTh peLICHHS
HEPaBEHCTB M HX CHCTEM B
BH/JIE YHCIIOBBIX
HPOMEKYTKOB, 00bETHHEHHS,
nepeceueH s YHCIOBBIX
MIPOMEXYTKOB. Pemath
CHCTEMY HEPABEHCTB C OJTHOM
nepeMeHHoit. OneHnBaTh
3HAYCHHE BBIPAXKCHHUS.
M306paxats Ha
KOOPJAMHATHOMN NMpsIMO
3a7aHHBIC HEPaBEHCTBAMHU
YHCIOBBIC IPOMEKYTKH.

i
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I'naBsa 2
KBanparnunas GyHKIHS.

32

[ToBTOpEHUE U pacmIupeHne
CBEZICHMI 0 (PYHKIIUU.

CpoiicTBa (hyHKIIUH.

[TocTpoenue rpaduka GyHKIUU y =
Kf(x).

[TocTpoenue rpaduxkoB QyHKIUH y
=f(x) +b
ny=fi{xta).

KBangpatuunas ¢pyHkius, eé
rpaduK U cBOICTBA.

KonTtponpHas padota Ne2 mo teme:
«KBanparuyHas GyHKUIUAY.

Pemenne KBaJApPAaTHBIX HCPABCHCTB.

CucteMbl ypaBHEHHH ¢ ABYMsI
IIEPEMEHHBIMHU.

[ToBTOpEHUE U cUCTEMaTH3aAIUA
y4eOHOT0 MaTepuaa.

OnuceIBaTh MOHATUE QYHKIMU
KaK IpaBuUia,
YCTaHABIHBAIOIIETO CBA3b
MEXIY dIEMEHTaMH ABYX
MHOXECTB.

DopMyITHpPOBATh:
OIpeneNneHus: Hy I (yHKINH;
IPOMEKYTKOB
3HAKOIIOCTOSHCTBA ()YHKIIUH;
(yHKUMH, Bo3pacTatomieit
(yObIBaro1eli) Ha MHOKECTBE;
KBaJIpaTHYHOH QYHKIHH;
KBaJPaTHOI'O HEPABEHCTBA;
CBOMCTBA KBapaTHYHOMN
(byHKIMH;

IpaBUIIa TIOCTPOCHHS
rpadukoB GyHKIHit ¢
HOMOIIBIO Ipeodpa3oBaHmit
Buza f(x) —

f(x) + b;

f(x) — f(x + a); f(x) — kf(x).
CrpouTs rpaduku pyHKuIuit ¢
HOMOIIBIO Tpeodpa3oBaHmit
Buza f(x) — f(x) + b;

f(x) — f(x + a); f(x) — kf(x).
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KonTtponeHas padota Ne3 mo teme:
«KBanparHsie
HEPaBEHCTBAY.

I'masa 3.
3JI€M€HTI)I HpI/IKHaI[HOﬁ MATEMATUKU.

[IponieHTHBIE pACYETHI.

AOCOITIOTHAsA M OTHOCUTEIIbHAS
MTOTPEITHOCTH.

OcHoBHbIE TIpaBUIIa
KOMOWHATOPHKH.

YacTtoTa 1 BEpOSATHOCTh
CITy4aifHOTO COOBITHSI.

Knaccuueckoe onpeznenenue
BEPOSATHOCTH.

HauanrnHbie cBEIEHUS O
CTATHUCTHKE.

HOBTOpeHI/Ie U cucreMarusanus
y4yeOHOro Marepuana.

KouTtponsnas padora Ne 4 o teme:

«ONeMeHTHI PUKIIATHON
MaTeMaTHKN».

CtpouTts rpadux
kBajpatH4HOl ¢yHkImu. 1o
rpauKy KBaJpaTH4HOI
(YHKIIMY OIHCHIBATE €€
cBoOiicTBa.

OnuceIBaTh CXEMaTHYHOE
pacIonoxeHue napadoss
OTHOCHTEIBHO OCH a0CIUCC B
3aBUCUMOCTH OT 3HaKa
crapuiero kodduirenra u
JIMCKPUMUHAHTA
COOTBETCTBYIOLIErO
KBaJIPaTHOI'0 TPEXUIIEHA.
Pewats xBagpaTHBIE
HEPaBEHCTBA, UCIOJIb3Ys
CXEMY PaCIIOJIOKEHUS
napaboJibl OTHOCUTENBHO OCH
abcuucc.

OnuceIBaTh rpaduyueckuii
METOJI PELIEHUS] CUCTEMBbI
JIBYX YPaBHEHHI C ABYM st
MEPEMEHHBIMHU, METO]
MOACTAHOBKU U METOJ|
CIIOXKEHUA OJIs1 peLueHm{
CHCTEMBI JIByX yPaBHEHHH C
ABYMs l'lepeMeHHl:lMl/l, OJIHO U3
KOTOprX HEC SABJISAACTCA
JIMHEHHBIM.

Pemrate TekcToBbIE 33124, B
KOTOprX cucreMa JABYX
YpaBHEHUil ¢ IByMs
ﬂepeMeHHb]Ml/l SIBJISICTCSL
MaTeMaTHYECKON MOJIEIbIO
peasbHOro nporecca, i
MHTEPIPETHPOBATH PE3YIbTAT
PpEIIEHHs CHCTEMBI.

I'naga 4.
YucoBbIE OCIEIOBATEIBHOCTH.

21

YwucioBeie oCICa0BaTCIBbHOCTH.

Apudmernueckas mporpeccusi.

CymMa n nepBbIX YICHOB
apuMeTUIeCKO MPOrPECCHH.

I'eomeTrpuueckas nporpeccus.

CymMa n nepBbIX YICHOB
T€OMETPHUYECKON MPOTPECCHH.

Cymma OeckoHEYHOU
re€OMETPUYECKOH POTPECCUH, y
KOTOPOH

lq|<1.

IToBTOpEHUE U cUcTeMaTH3aLUs
y4eOHOTO MaTepuana.

ITpuBoauTHL MPUMEPBI:
MOCJIEI0BATEIbHOCTEH;
YHCIIOBBIX
MOCJIE10BATEIbHOCTEH, B
YaCTHOCTH apH(PMETHYEeCKOH 1
TeOMETPUY eCKOM
MOCJIEI0BATEIbHOCTEH;
HCIIOJIb30BaHUS
MoCIe0BaTEeIbHOCTEN B
peanbHOIl KHU3HM; 33134, B
KOTOPBIX PaCCMAaTPHBAIOTCS
CYMMBI C OECKOHEUHBIM
YHCIIOM CIIaraeMbIX.
OmnuchIBaTh: MOHITHA
[OCTIEI0BATEBHOCTH, WICHA
HOCTIEI0BATEIBHOCTH;
crocoObl 3aJaHus
[OCTIEI0BATEIBHOCTH.
BeraucaTe: dieHs!
HOCTIEI0BATEIBHOCTH,
3aJaHHOI (HOPMYJIOH N-TO
4JIeHa UM PEKYPPEHTHO.
DopMympoBaTh:
OIpEIeNeHNs:
apr(MeTHIecKoil IpOrpeccu,
TeOMETPHIECKON TPOrPECCHH;
CBOICTBA YJICHOB
apudMeTHIecKoil u
TeOMETPUYECKOI porpeccuii.
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Kontponbras paora Ne 5 mo Teme: 1 SRIas 1S apiipheTIeOK Y
TEOMETPUHYECKYIO MpOrpeccim
«"ucI0BBIE MOCIEN0BATEILHOCTHY. PEKYPPENTHD.
3anuceisarh H MOACHATH
opmy.isl 06ULEr0 YacHa .
2 ApHHMETHYECKOM H
FEOMETPHYECKON 1POrpeccHit,
3anuchIBaTE H 10Ka3bIBAT:
(GopMynbI CYMMBI N MIEpBBIX
YICHOB apHMETHYECKOM H
TEOMETPHYCCKOI NPOrpeccuii,
bopMybl, BHIpaKaloLHe
CBOACTBA Y/ICHOB
apHHMETHHECKOH
FEOMETPHYECKOH MpOrpeccHii.
Boiameasats cymmy
BeckoHeuHOH
TEOMETPHYECKON NPOrpeceHH,
y Kotopo#t | q|< 1,
Tpencrasasts GeckoHeuHsie
TNIepHOIHYECKHE Apoly B BHAE
00BIKHOBEHHBIX APOGeii.
. 7 | YIipax)HeHHs 418 MOBTOPEHMS 6 1:2;3;4;5;
= = y Kypca 6: 7: 8
Hod
= 85 5 9 knacca.
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[Tporokon 3acenanus metomxmaeckoro
00beAMHEHNS YuuTenell MaTeMaTHKH

MBOY COLL Nel umenn Konechuka A.C.

MO Orpanuenckuii paiion

oT 26 asrycra 2021 r, Nol

Pykosoautens MO | /O.H. Bacbko/

3amecrurens aupekrtopa o VBP
MBOY COLLI Nel umenn Konechuxa A.C.
26 asrycra 2021 roza
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