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IHosicHuTeABLHAA 3aITUCKA

[Iporpamma pazpaboTaHa i KIACCOB € yIyOJE€HHBIM U3yUYE€HHUEM aJIreOpbl U COCTAaBJIEHA HA OCHOBE:
o OepnepanbHoro 3akoHa ot 29 aexadps 2012 roga Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit denepanuny;
e [Ipuka3oB MunucrepcTBa 06pa3oBanus u Hayku Poccuiickoit denepanuu:
e or 17 pexkabps 2010 roma Ne 1897 «OO6 yTBepxkaeHuu ¢eaepaibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOTO
CTaHJapTa OCHOBHOI'O O0IIEro 00pa3oBaHuUsI»;
» [lpuxaza MunoOpnayku Poccum ot 31.12.2015 N 1576, N 1577 u Nel578 «O BHecenuu uzmenenuit 8 ®I'OC HOOO,
dI'OC 000, OI'0C COO»;

Pabouas nporpamma yueOHOro kypca «Anredpa» pazpadborana s oOydaromuxcst 7-9 KiaccoB ¢ yriiyOlEHHBIM U3yUYEHUEM
MaTEeMaTUKU B COOTBETCTBUU € aBTOPCKoi nporpammoii: @eokructos U.E. Anredpa. 7-9knaccel. Pabouas nmporpamma.

JlanHas mporpaMMa OpHEHTHpPOBaHA Ha MpernojaBaHue anreOpsl nmo yuyeOHukam 0. H. MakaperueBa, H. I'. Munatok, K. H.
Hemkora, U. E. ®eoktucroBa «Anredpa. 7 kmaccy, «Anrebpa. 8 kimace», «Anredpa. 9 kimace» (M. : Muemo3una)2010r. mms
KJIACCOB C YIUIyOJICHHBIM M3YYEHHEM MaTEeMaTUKH.

esn o0yueHnsi MaTeMaTuKe:

e (opMUpOBaHUE MPEJCTABICHHN O MaTeMaTHKE KaK YHUBEPCAJbHOM S3bIKE HAyKH, CPEJICTBE MOJICIUPOBAHUS SBJICHUU H
MPOIECCOB, 00 UACAX U METOAAX MAaTEeMaTUKH;

® pa3BUTHE JIOTHYCCKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHS, AITOPUTMHYECKON KYJIbTYPhl, KPHUTHYCCKOTO
MBIIIUICHUSI HA YPOBHE, HEOOXOAMMOM I OyayIiel mpodecCHOHaIbHON NeSITEIBPHOCTH, a TAaK)Ke MOCIEIYIomero o0yueHus B
BBICIIICH IIIKOJIE;

® OBJIQJICHUC MAaTEMaTHYSCKUMHU 3HAHUSMH M YMCHHSIMH, HEOOXOIUMBIMUA B IMOBCEIHCBHOM JKW3HH, JJIS W3YYCHHUS IIKOJBHBIX
€CTeCTBEHHOHAYYHBIX JUCIUIUIMH Ha O0o0jiee BBICOKOM YPOBHE, ISl TOJYYeHHs OO0pa3oBaHUs B 00J7aCTAX, TPEOYIOMMX
yriIyOI€HHON MaTeMaTUYECKON MOATOTOBKH;

® BOCIIUTAHUE CPEACTBAMU MATEMATUKU KYJbTYPbl JUYHOCTH, MOHUMAHUS 3HAYMMOCTH MAaTEMATHUKHU JIJI1 HAYYHO-TEXHUUYECKOTO
Iporpecca, OTHOIICHHS K MaTeMaTHKe KaK K YacTHh OOIIeYesIOBEUYECKOW HATyphl Yepe3 3HAKOMCTBO C HCTOPUEH pPa3BUTHS
MaTeMaTHKH, YBOJIIOIIMEH MaTEMaTHYECKUX HJICH.

Ha ocnoBanuu tpeboBanuii I'ocygapcTBEHHOr0 00pa30BaTEIBLHOTO CTaHAApPTAa B COJIEP)KAHUH TEMATHUYECKOTO IUIAHUPOBAHUS



peanu3yloTCsl aKTyallbHbIE B HACTOSIIIEE BPEMsI KOMIIETEHTHOCTHBIN, TMYHOCTHOOPUEUTUPOBAHHBIN U A€SATEIbHOCTHBIN MOIXOIbI,
KOTOPBIE OMPEEISIOT 3a/1a41 00yYeHU '

e IpuoOpeTeHre MaTEMAaTUYECKUX 3HAHUM U YMEHUM;

e OBJIaJIcHUE 0OOOIIEHHBIMU CTIOCOOAMU MBICTUTEHHOM, TBOPUECKOM IEATEIbHOCTH;

® OCBOCHHME KOMIETCHIIMU: Y4YeOHO-IIO3HABATEIBHOM, KOMMYHHKATUBHOHM, pe(IEKCUBHON, JIUYHOCTHOTO CaMOpa3BUTHUS,
IIEHHOCTHOOPUEHTUPOBAHHOMN U MPO(ECCUOHAIBHO-TPYAOBOTO BBIOOPA.

MECTO INIPEJMETA B YYEGHOM IIJIAHE
VY4eOHbIl M1aH OTBOJUT HA KypC yriayOJeHHOTO n3ydyeHus ainreOpsl B 7-9 kinaccax 5 u B Hexento B 7, 8, 9 kiaccax, 170 yacoB B
roj, B 9 xnacce-165 gacon

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA YYEBHOI'O ITPEIMETA

PabGouass mporpamma ydeOHOro Kypca «Anredpa» obOecreymBaeT AOCTIDKCHHE CIEAYIONUX pPe3yJbTaTOB OCBOCHUS
00paszoBaTeIbHON ITPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMUS.
JIMYHOCTHBIE:
® pa3BUTHE OTBETCTBEHHOI'O OTHOIIGHHUS K YYCHHIO, TOTOBHOCTH W CIIOCOOHOCTH OOYYarIIMXCS K CaMOPa3BUTHIO U
caM0o0Opa30BaHUIO HAa OCHOBE MOTHUBAIMU K OOYYEHHIO W IMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOEHHUIO JajbHEHIIeH
WHJMBHUIyaJbHONH TpaeKTOpHHM Ha Oa3e OPHEHTUPOBKH B MUpe mnpodeccuil u mpodeCCHOHATBHBIX MPEANOYTCHUN ¢ Yy4ETOM
YCTONYHUBBIX MMO3HABATEIbHBIX UHTEPECOB;
e (hopMupoOBaHHE IEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPAKTUKHU;
® pa3BUTHEC KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHHH W COTPYJAHHUYECTBE CO CBEPCTHUKAMH, IETBMH CTapIIero M
MJIQJIIIIETO BO3pacTa, B3pPOCIBIMH B Tpollecce o0pa30BaTeNIbHOM, OOIIECTBEHHO IIOJIC3HOH, Yyd4eOHO-HCCIIEeI0BATEIIhCKOM,
TBOPYECKOM U IPYTUX BUJOB AEATEIBHOCTH;
® YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIM B YCTHOW M MUCbMEHHOM PE€YH, TIOHUMATh CMBICJ IIOCTABJIICHHOW 3aa4H,
BBICTPaWBaTh apPryMEHTAIMIO, TIPUBOAUTH IPUMEPHI U KOHTPHPUMEPHI;
¢ (hopMHpOBaHHE TPEICTABICHUS O MaTEMaTHYECKON HayKe Kak O chepe YeIoBEUECKOM ASATSILHOCTH, 00 dTanax e€ pa3BUTHS, O
€€ 3HAUMMOCTH JJI1 Pa3BUTHS LIMBUJIN3ALIUY;
® KPUTUYHOCTDH MBIIIJICHHUS, YMEHHE PACIIO3HABATh JJOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHHUS, OTINYATh TUIIOTE3Y OT (pakTa;
® TBOPYECKOE MBIIJICHUE, MHUIIMATHBA, HAXOJYMBOCTh, aKTUBHOCTh MIPH PEIICHUH ajare0pandecKux 3a1ad;



® YMEHHE KOHTPOJIMPOBATH MPOLECC U PE3yJIbTaT yueOHON MaTeMaTH4YECKOU eATEeIbHOCTH;

® CIOCOOHOCTh K 5SMOLMOHAJIBHOMY BOCHPUATHIO MAaTeMaTHYECKHMX OOBEKTOB; 3a/Jady, pEeUIeHUuH, pacCyKIEHUH.
MertanpeaMerHble:

® YMEHHE CAMOCTOSITEJIbHO IUIAHUPOBAaTh aJbTEPHATUBHBIE IYyTH JOCTH)KEHUS LeJeil, OCO3HaHHO BbIOMpaTh Haubosee
s PekTUBHBIE CTIOCOOHI PEIIeHUs] YUeOHBIX U MO3HABATEIbHBIX 3a]1a4;

® YMEHHUE OCYIIECTBIIATh KOHTPOJb MO pe3yJbTaTy U MO CHOco0y ACHCTBUS HA ypOBHE MPOU3BOJBHOIO BHUMAHHUS M BHOCUTH
HE00XOAMMbI€ KOPPEKTUBBI;

® YMEHHUE aJICKBATHO OIICHUBAThH MPABUILHOCT WM OIIMOOYHOCTh BBIMOJHEHUS YUeOHOMU 3a/1auu, ¢€ OOBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHMUS;

® OCO3HAHHOE BIJIAJICHUE JIOTUYECKUMHU JEHCTBUSMM OIpEACNICHUs TMOHATUM, O000OIIeHUs, YCTaHOBJIEHHE aHaJIOTUM,
KJaccuuKaImii ma OCHOBE CaMOCTOATENbHOTIO BEIOOPAa OCHOBAHUM U KPUTEPHUEB, CTAHOBIICHUE POJIOBUIOBBIX CBA3CH;

® yMEHHE YCTAaHaBIMBATh NPUYMHHO-CIICICTBEHHbIE CBSI3M, CTPOUTH JIOTUYECKOE PACCYXKICHHUE, IeNaTh YMO3aKIOYeHHUE
(MHAYKTUBHOE, ICTYKTUBHOE, TI0 AaHAJIOTUH ) U BBIBO/IBI;

® yMEHHUE CO3/]aBaTh, NMPUMEHATH M MPEoOpPa30BbIBATh 3HAKOBOCUMBOJIMYECKHE CPEJCTBA, MOJEIU U CXEMBbI IS Yy4eOHBIX U
NO3HABATENbHBIX 33/1aY;

® YMEHHE OpPraHU30BBIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO NEATEIbHOCTh C YUUTEIEM U CBEPCTHUKAMH, OMPENEIsiTh
[eJIM, TUIAaHUPOBATh pacmpeseseHue (yHKUUA U pojiedl y4acTHUKOB, B3aMMOJEHCTBHE M 0OIIMe CrnocoObl pabOThl; YMEHHE
paboTaTh B rpyIre, HaXOAUTh OOIIee PEIIeHUE U pa3peiaTh KOH(DIUKTH HA OCHOBE COTJIACOBAHUS MO3UIUN U yU€Ta MHTEPECOB,
ciymaTh mapTHépa, GopMyIHpOBaTh, apPrTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

e pa3BUTHE Y4YeOHOH W OONICTOJIB30BATEIBCKOM KOMIIETCHTHOCTH B O00JIACTH  HMCIOJIB30BaHMS HWHOOPMAIIMOHHO-
KOMMYHHUKalIMOHHBIX TexHosorui (MKTkoMneTeHTHOCTH);

e dhopMHpOBaHUE TIEPBOHAYATBHBIX MPEACTABICHUN 00 HAESIX U METOJAaX MAaTEMAaTUKH KaK 00 YHUBEPCAIHHOM S3BIKE HAYKU U
TEXHUKH, O CPEJICTBE MOJICIMPOBAHUS SIBJIEHUW U MPOLECCOB;

® YMEHHME BHUAETh MATEMAaTUYECKYIO 33Jauyy B KOHTEKCTE€ MPOOJEMHOW CUTyallUd B APYTUX IUCLMILUIMHAX, B OKPYKalOLIEH
KU3HMU;

® YMCHHE HAaxXOJIWTh B PA3JIMYHBIX HCTOYHUKAX HHQPOPMAIHMIO, HEOOXOMUMYIO JUIsl PEUICHUS MaTEeMaTHYECKUX MpoOiieM, U
MPEACTaBIATh €€ B MOHATHON (hopme, MPUHUMATH PEIlIeHNEe B YCIOBHIX HEMOJHOW M M30BITOYHOM, TOYHONW M BEPOSITHOCTHOU
uH(popMauu;

® YMEHHE MOHUMATh U UCIO0JIb30BATh MATEMATUUYECKUE CPEJICTBA HATTISIAHOCTH (PUCYHKHU, YEPTEXKH, CXEMBbI, TpaQUKH U T. 1.) JJIs
WUTIOCTpallMU, UHTEPIIPETallui, apTyMEHTALIUH;

® YMEHHUE BBIJIBUTaTh TUIIOTE3bI IPU PEIICHUU YYEOHBIX 3a/1a4 U IOHUMAaTh HEOOXOAUMOCTb UX ITPOBEPKU;



® YMEHUE MPUMEHSITh UHIYKTUBHBIN U EAYKTUBHBIN CIIOCOOBI pacCykACHUMN, BUJIETh PA3JIMUHbIC CTPATETUH PEILICHUS 3a]1ay;

® [IOHMMAaHHUE CYLIHOCTH AJITOPUTMUYECKUX NPEANUCAHUNA M, YMEHHUE JEHUCTBOBAaTh B COOTBETCTBUM C MPEIAI0KECHHBIM
aJTOPUTMOM;

® YMEHHE CAMOCTOSATENILHO CTABUTh 11€JM, BHIOUPATh U CO3/1aBaTh aJTOPUTMBI JUIsl PEIICHUST yUeOHBIX MaTEeMAaTHYECKUX MTPOOIIeM;
® YMEHHE IUIAHUPOBATh U OCYILIECTBIATH ACATEIbHOCTb, HANPABICHHYIO HA PELICHUE 3aJay HCCIEI0BATEIIbCKOTO Xapakrepa.
IIpeamerHbIe:

e (bopMupoBaHKE TPEJCTABICHUM O MATEMaTUKE KaK O METOJE IMO3HAHUS JCHCTBUTEIHLHOCTH, TMO3BOJISIONIEM OIMCHIBATH U
U3y4aTh peajbHbIC MTPOLIECCHI U SIBIICHUS;

® pa3BUTHE YMEHUM pabOTaTh ¢ Y4EOHBIM MaTeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(OpMAIIHIO),
TOYHO U TPAMOTHO BBIPAXKAThb CBOW MBICIM C NPUMEHEHHUEM MATEMATHYECKOW TEPMHUHOJOTMM U CHUMBOJIMKH, ITPOBOJUTH
KJ1acCU(PUKAINIO, CTPOUTH JIOTUYECKHE 000CHOBAHUSA, T0Ka3aTEILCTBA MATEMATUUECKUX YTBEPIKICHHUI;

® PA3BUTHE MPEACTABICHUNA O YHUCJIE U YACIOBBIX CUCTEMAX OT HATYPAJIBHBIX /10 AECUCTBUTEIbHBIX YHCET; OBJIAJICHUE HABBIKAMU
YCTHBIX, TUCBbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCIICHUN;

® OBJIQJICHUE CUMBOJIBHBIM SI3IKOM aJreOphl, MpUEMaMU BBITIOTHEHUS TOXKICCTBEHHBIX MPe0oOpa3oBaHUN BBIPAXKEHUN, PEIICHUS
YpPaBHEHUH, CUCTEM YpPABHEHHM, HEPABEHCTB M CHUCTEM HEPABEHCTB; YMEHHEM MOJIECIUPOBATH PEAJbHBIC CUTyallUM Ha S3bIKE
anreOpbl, HCCIeNoBaTh TOCTPOSHHBIE MOJCIHM C MCIOJIB30BAHMEM almapara ajareOpbl, MHTEPIPETUPOBATH TMOJYyUYCHHBIN
pe3yibTart;

® OBJAJCHHE CHUCTEMON (PYHKIIMOHAJIBHBIX TIOHSATHN, pa3BUTHE YMEHHUS WCIOJIB30BaTh (YHKIIMOHATBHO-TpaduIecKue
MPEJICTABIICHUS ISl PEIIEHUS PA3JIMYHbIX MAaTEMAaTUYECKUX 3a1a4, JIJI1 OMMCAHUS U aHAJIU3a PEAIbHBIX 3aBUCUMOCTEM;

® OBJIQJICHHE MTPOCTEHIITUMHU CITIOCOOAMU MPECTABICHUS U aHAJIU3a CTATUCTUYECKUX JTAHHBIX; (OPMHUPOBAHHUE MPEICTABICHUIN O
CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEabHOM MHPE W O PA3IMYHBIX CIIOCO0aX WX HM3YYCHHS, O BEPOSITHOCTHBIX MOJICIISX;
pa3BUTHE YMCHHUH H3BJICKaTh HMH(POPMAIMIO, TPEACTABICHHYI0O B TaOlMIIaX, Ha JuarpamMmax, TIpadukax, OINHUCHIBaTh U
AHAJIM3UPOBATH MACCHUBBI YHCJIOBBIX JAHHBIX C IIOMOIIBIO TMOAXOASIIMX CTATUCTUUYECKUX XAPAKTEPUCTUK, HCIOIb30BATh
IMOHMMAHWE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHUU IPU MPUHATUN PEILICHUM;

® Pa3BUTHUE YMEHHUU NMPUMEHSTh W3YUYEHHBIE MOHATHS, PE3YJIbTAThl, METOAbI JJIsl PEHICHUS 3aJa4 MPAKTHYECKOTO XapakTepa U
3a7a4 M3 CMEXHBIX JUCHUIUIMH C MCIOJB30BAaHMEM IMPU HEOOXOJMMOCTH CIPABOYHBIX MaTEpPHATIOB, KOMIIbIOTEpA; YMEHHUM
MOJIb30BAThCS OLICHKON U MPUKUJKON MPH MPAKTUYECKUX PaCUETaX;

e (GopmHupoBaHHE YMEHHH (GopMalM3allik W CTPYKTYPUPOBaHHS HH(POPMAIMH, YMEHHUS BBIOMpPATH CHOCOO IPeaCTaBICHUS
JAHHBIX B COOTBETCTBHM C TIOCTaBJIICHHOW 3ajaueld — TaOJHWIlbl, CXE€MbI, TpauKu, AuUarpaMMbl — C HCIIOJIb30BAaHUEM
COOTBETCTBYIOIIUX ITPOTPAMMHBIX CPEJCTB 00paOOTKH JaHHBIX.



Jlnst mocTuxkeHuss TpeOyeMBbIX pPe3yiabTaTOB OCBOCHHUS MNpPOrpaMMbl Ha YIUIYOJEHHOM YPOBHE HEOOXOJUMO HCIOJIb30BATh
COBpeMeHHbIe METOAUKH U TEXHOJIOTUM.

e TexHoyorusi MpoOIEMHOTO OOy4EeHHSs, CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYYAIOMIMXCS HEOOXOIMMOW CHUCTEMbl 3HAHUM,
Pa3BUTHIO HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH, CMOCOOHOCTH K CaMOOOpa30oBaHUIO. DTO JIOCTUrAeTCs 3a CUeT TOro, 4To B
npoiiecce MpooJIeMHOTO 00y4YeHHsI YCBOSGHHE y4eOHOro Marepuaja MPOUCXOJUT B XOJE aKTUBHOW MOUCKOBOW JIESITEIHHOCTH B
Mporiecce peHIeHUusT CUCTEMbI MPOOJEMHO-TIO3HABATENbHBIX 3a/ad. J/[aHHas TEXHOJIOTHSI IMO3BOJIUT OOYYalOUIUMCS BBISBIISITH
npo0JieMy, CTaBUTh 3aJ1a4ud U HAXOAUTh My TH pa3pelieHus MpooIeMbl;

e TexHonorus JTUYHOCTHO-OPHUEHTUPOBAHHOIO OOpPa30BaHUS TO3BOJISIET OTCICKUBATH PA3BUTHE KaXKJAOro OO0ydarolierocs B
CpPaBHEHHH «C CaMUM COOOI», BBICTpaWBaTh MHAWBUIYAJIbHBIN IJIaH PabOThl ¢ OOyYarONUIMMHUCS U B pe3yJibTaTe JOOUBAThCS
MOCTABJICHHBIX IIEJICH C KaXKIbIM 00YyUarOINMCS;

oCKPAM TtexHoJIoTHs;

e HMH}popMaIimOHHO-KOMMYHHUKAIMOHHBIE TEXHOJOTHU IO3BOJISIOT O00ECHeUnTh JOCTYyNn K pa3zHooOpasHoW uH(opManuy;
YBEJUYUTh BO3MOXKHOCTH CPEACTB, (OPM M TEMIIa W3YUEHUs] MaTepuajia MOBHICUTh MOTHBAIIMIO CAMOCTOSITEILHOTO M3YUYEHUS,
pa3BUBATh YUEOHYIO MHUITUATHUBY, CIIOCOOHOCTH O0YYaIONIUXC.

INJIAHUPYEMBIE PE3YJIBTATDI

B pe3yabTaTte usyuenus ajare0pbl Ha yriiy0JeHHOM YPOBHeE B 7-9 Ki1accax BHINYCKHUK HAYYHMTCS

JjieMeHTbI TEOPUN MHOKECTB 1 MATEMATHYECKOM JIOTUKH
e CBOOOJIHO ONEpPUPOBATH MOHATHUSIMHU: MHOXKECTBO, XapaKTEPUCTHUKH MHOXKECTBA, JIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE U
OECKOHEUYHOE MHOXECTBO, IMTOAMHOKECTBO, TPUHAIJICKHOCTD, BKIIFOUCHHE, PABEHCTBO MHOXKECTB, CITOCOOBI 3aJaHNE MHOYKECTBA,
® 33J1aBaTh MHOXECTBA Pa3HBIMHU CIIOCOOAMMU;
® [IPOBEPATH BBIMOJIHEHUE XaPAKTEPUCTUYECKOTO CBOMCTBA MHOKECTBA;

e CBOOOJIHO OIEPHUPOBATH IOHSATHUSIMH: BBICKA3bIBAHWE, HWCTHUHHOCTh M JIO)KHOCTH BBICKA3bIBAaHUS, CIIOXKHBIE M IPOCTHIC
BBICKA3bIBaHUS, OTPHUIIAHWE BBICKA3bIBAHWW; HMCTUHHOCTh M JIOKHOCTH YTBEPKICHHUS M €ro OTPUIAHUA, OINEepalud Hal
BBICKA3bIBAHUSIMU: Y, UJIU, HE; YCIOBHBIC BHICKA3bIBAHUS (MMILIUKAIIUN);

® CTPOUTH BBICKA3bIBAHUS C MCITOJIb30BAHUEM 3aKOHOB alireOphbl BEICKa3bIBAHUM.

B nmoBceHEeBHOM KM3HU U NIPU M3YYEHUH IPYTUX NMPEeIMETOB:

® CTPOUTH PACCYKICHUS HA OCHOBE UCIOJIb30BAHUS MPABUJI JIOTHKHU;

® 1ICTI0JIb30BaTh MHOYKECTBA, ONEPAIlUi ¢ MHOKECTBAMU, UX rpaduiyecKoe MpeACTaBICHUE IS OITMCAHMS PEabHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIICHUM 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Yuciaa



e CBOOOJHO OMEPUPOBATH MOHATUSIMU: HATYPATbHOE YUCIIO, MHOKECTBO HATYPAIbHBIX YUCEJ, 1I€JI0€ YHUCIIO, MHOXKECTBO IEIbIX
yuces, OOBIKHOBEHHAs! APOOb, AeCATUYHAs APOOb, CMEIIAHHOE YHCIIO, PAIIMOHAIBHOE YHCIIO, MHOXKECTBO PAIIMOHAJIBHBIX YHCE,
UppAIMOHAIIBHOE YUCI0, KOPEHb CTENEHU N, JEUCTBUTEIBHOE YUCIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCEI, T€OMeTpUuecKas
WHTEpIpETAIs HATYPaIbHbIX, IIEJIBIX, PAIIMOHAIBHBIX, JEHCTBUTEIIHHBIX YUCET;
® TIOHUMATh U OOBSICHATH PA3HUILY MEXKY TTO3UIIMOHHONW U HETIO3UIIUOHHON CUCTEMaMHM 3alUCH YUCEIT;
® [IEPEBOUTH YKCIIA U3 OJHOM CUCTEMBI 3aMUCH (CUCTEMBI CUUCIICHUS ) B IPYTYIO;
® JI0OKAa3bIBaTh M HCMOJI30BaTh MPU3HAKU AenauMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMmbl U NpPOU3BECHUS YUCEN MPU
BBITIOJIHCHUU BBIYUCIICHUN U PEIICHUH 3a/1aY,
® BBHITIOJIHATH OKPYTJIEHUE PAIMOHATIBHBIX U UPPAITMOHAIBHBIX YUCET C 3aIaHHOW TOYHOCThIO;
® CpaBHUBATH JCHCTBUTEIILHBIC YHCIIA PA3HBIMHU CIIOCOOAMU;
® YIOPSIOYMBATH YKCJIA, 3alUCAHHBIC B BUJIE OOBIKHOBEHHOW W JCCATUYHON ApOOH, YuCia, 3alMCaHHBIE C WCIOJIb30BaHHEM
apupMETHIECKOTO KBAJIPaTHOTO KOPHSI, KOPHEH CTeNeHn OOoJbIie 2;

e naxoauth HOJI m HOK uwucen pa3ubiMu crioco0amMu ¥ UCIIOJIB30BATh UX MPHU PEIICHUH 3a/1a4,
® BLINOJHATH BBIYMCICHUS U TNPEoOpa3OBaHUS BBIPAKEHUN, COAEp)KALIUX JACHCTBUTENIbHBIE YHCIA, B TOM YHCIE KOPHHU
HATypaJIbHBIX CTETICHEH.

Boinycknuk noayuum 603moxicHoOCHmb:

1) noznaxomMumocs ¢ NOZUYUOHHBIMU CUCEMAMU CHUCTICHUSL ¢ OCHOBAHUAMU, omaudbimu om 10;

2) yenybums u pazeumos npeoCcmasieHuss 0 HAMypPaibHbIX YUCLAX U CBOUCMBAX OeIUMOCMU;

3) Hayuumbcs  ucnonbz06amv  NPUEMbL,  PAYUOHAIUUPYIOWUE BBIYUCICHUS, NPUOOpecmu NPUGbIYKY KOHMPOJIUPOEAMb
8LIYUCTCHUS, BbLOUPAsL NOOXOOAWUL OJi CUMYAYUU CHOCOO.

4) pazeumsv npedcmasgieHue 0 YUCIe U YUCTOBbIX CUCIMEMAX OM HAMYPALbHBIX 00 OCUCMBUMELbHBIX YUCET, O POJIU bIYUCTCHUL 6
yenogeueckou npaKkmuke;

5) pazsumo u yenyoums 3nanus 0 0ecAMUYHOU 3aNUCU OCUCMBUMENbHbIX YUCel (NepuooudecKue u Henepuooudeckue opoou).

B noBceHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

® BBLINOJHATH U OOBIACHATH PE3yJIbTaThl CPABHEHUS PE3YJIbTATOB BBIUUCICHUI MPU PEIIEHUU MPAKTUYECKUX 3a/1a4, B TOM YUCIE
MPUOTMKEHHBIX BEIYUCIICHH, UCTIONB3Ys pa3HbIe CIIOCOOBI CPaBHEHUM;
® 3aMKUCHIBaTh, CPABHUBATh, OKPYTJISATh YUCIOBBIE JAHHBIE PEAbHBIX BEIUYMH C UCIOIb30BAHUEM PAa3HBIX CUCTEM U3MEPEHUS;
® COCTaBIISITh M OIEHWBATHh Pa3HBIMU CIIOCOOAMHU YHCIIOBBIC BBHIPAKCHHSI TPU PEIICHUU MPAKTUYECKUX 33/1a4 U 3a7a4 U3 APYTHX
Y4EOHBIX MPEIMETOB.

To:xknecTBeHHbIE TPeodpa3oBaHUA
e CB0OOIHO ONEPUPOBATH MOHITUSIMH CTEIICHU C LIEJIBIM U JPOOHBIM MOKa3aTeNeM;



® BLITIOJIHATH JJOKA3aTEIbCTBO CBOMCTB CTEIEHHU C IIEJIBIMUA U IPOOHBIMU MOKA3aTEISIMU;

® OINEPUPOBATH MOHATHSIMH «OJHOUYIEH)», «MHOTOWIEH», «MHOTOWIEH C OJHOM MEPEMEHHON», «MHOTOWIECH C HECKOJIbKHUMU
MepEMEHHBIMIY, KO3(P(UIIMEHTH MHOTOWICHA, «CTaHAapTHAS 3alKCh MHOTOUYWIEHA», CTENIEHb OJJHOUYJIEHA U MHOTOWICHA,

e CBOOOJIHO BJIJIETh NMpUEeMaMu ITpeoOpa3oBaHuUs LEJIbIX U APOOHOPAIIMOHAIBHBIX BHIPAYKEHUI;

® BBINIOJIHATH Pa3IOKEHUE MHOTOWJICHOB Ha MHOXHUTEIM Pa3HBIMU CHOCO0aMM, ¢ MCTOJb30BaHUEM KOMOWHAIMMN pPa3IuYHBIX
MIPUEMOB;

® 1CIIOJIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyro TeopeMme Buera, myis moucka KOpHEH KBaJpaTHOTO TPEXWICHA U JJIs
peleHus 3a7a4, B TOM YHCJIE 33/1a4 ¢ MapaMeTpaMu Ha OCHOBE KBAJIPATHOI'O TPEXWICHA;

® BBINOJIHATH JEJIECHUE MHOTOWICHA HA MHOTOUYJIEH C OCTaTKOM;

® JJ0KAa3bIBATh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEU CTENEHH n;

® BELITIOJIHSTH TPeoOpa30BaHus BRIPAXKCHUH, COJIEpKAIUX KBaIpaTHbIE KOPHU, KOPHU CTETICHHU N,

e CBOOOTHO ONEPUPOBATH MOHATUSIMHU «TOXKJIECTBO», KTOXKAECCTBO HA MHOXKECTBEY, «TOK/IECTBEHHOE IPEOOpa30BaHUEy;

® BBHITIOJIHATH Pa3InyHbIC IPeOOPa30BaHUs BRIPAKECHHUHN, COIEPIKAIIUX MOIYJIH.
BuvinyckHuk nonyuum 603mM0HcHOCHIb:

1) Hayuumbcs 6bINOAHAMb MHO2OULACOBbIE NPEOOPAZ0BAHUSL PAYUOHAILHBIX BbIPANCEHUL, NPUMEHS WUPOKUL HAOOP cnocobos u
NpUEMO8;

2) npumeHnsmov modcoecmeeHHble Npeodpazosanus Ol PeweHus 3a0ay U3 pPasiudHblX pazoenos Kypca (hHanpumep, OJis
HaxoocoeHus HaubobULe20/HauMeHbULe20 3HAUEHUSL GbIPANCEHUS).

¢ B noBcegHeBHOM KU3HU U NIPH U3YYEHHUH JAPYTUX NPeIMeETOB!

® BBHINIOJIHATH MPeoOpa3oBaHus U JEHCTBUS ¢ OYKBEHHBIMU BBIPAKCHHUSIMHU, YUCIOBBIE KOA(DPUIIMEHTH KOTOPHIX 3alKCaHbl B
CTaHIApPTHOM BU/IE;

® BBITIOJIHATH TPEOOPa30BaHUS PAIMOHATBHBIX BRIPAKCHUH TIPU PEIICHUH 33729 IPYTUX YICOHBIX MPEIMETOB;

® BBINIOJIHATH TPOBEPKY MPABIONOA00US (PU3NYECKUX WU XUMHUYECKHX (OpPMYJT Ha OCHOBE CpPAaBHEHHUS pPa3MEPHOCTEH U
BAJICHTHOCTEM.

YpaBHeHUs U HEPaABEHCTBA

e CBOOOIHO OIEpUPOBATH MOHSATHUSMH: YpPaBHEHHE, HEPABEHCTBO, PABHOCWIBHBIC ypaBHCHHS W HEPABEHCTBA, ypaBHEHHE,
SBJISIFOLLEECS] CJIEICTBUEM JPYroro ypaBHEHHUs, YpPaBHEHHs, paBHOCWIbHbIE HAa MHOXECTBE, PAaBHOCHWJIbHBIE MPEOOpPA30BaHMS
YpPaBHEHUN;

® pelliaTh pa3Hble BUIbl YPABHEHUM U HEPABEHCTB U UX CHCTEM, B TOM UHCIIE HEKOTOpbIE ypaBHeHUs 3 u 4 cTeneHeu, 1poOHO-
palMOHANIbHBIE U UPPALIMOHAJIBHBIC;

® 3HaTh TeopeMy Buera st ypaBHEHUI CTENICHH BBIIIE BTOPOM;



® TIOHUMATh CMBICJI TEOPEM O PAaBHOCWIIBHBIX U HEPABHOCUIIBHBIX MTPEOOPa30BAHUSIX YPABHEHUH M YMETh UX JOKA3bIBATh;

® BIAJICTh Pa3HBIMU METOJIAMH DCIICHUS] yPaBHCHHWM, HEPAaBEHCTB M HX CHCTEM, yYMETh BBIOMPATh METOJA PEIICHHS U
000CHOBBIBATh CBOM BBIOOP;

® JCIIOJB30BaTh METOJ MHTEPBAJIOB IS PEIICHUS HEPABEHCTB, B TOM YHUCJE NPOOHO-PAMOHATIBHBIX W BKIIIOYAIOIIMX B CEOs
HUPpAMOHATBHBIC BRIPAKCHHUS;

e pemath ajareOpaMvecKue ypaBHEHHS W HEPaBEHCTBA M HMX CHCTEMBl C IapaMeTpaMH aireOpandeckuM H TpadHuuecKuM
METO/IaMH;

® BJIQJICTh Pa3HBIMU METOJIaMH JI0Ka3aTelIbCTBA HEPABCHCTB;

® pelaTh YpPaBHCHHS B IICJIBIX YUCIIAX;

® 1300pakaTh MHOKECTBA Ha IJIOCKOCTH, 3a/1aBa€MbIC YPaBHEHUSIMH, HEPABCHCTBAMH M MX CHCTEMaMH.

Boinycknuk nosiyuum 603MO0MCHOCHIb:

1) osradems cneyuanrbHbLMU NPUEMAMU peuteHUsl YPAGHEHUL U CUCTNEM YPAGHEHU, YEEPEHHO NPUMEHSIMb Annapam ypasHeHull
0/151 peueHusl pa3Ho0OPA3HBIX 34044 U3 MAMEMAMUKU, CMENUCHLIX NPEOMemos, NPAKMUKU,

2) npumensime epaghuueckue npedcmasieHus 0Jisk UCCIEO08AHUSL YPAGHEHUI, CUCMEM YPABHEHULL, COOePHCAUUX OYKEEHHbLEe
Ko3¢huyuenmai.

3) Hay4HUTBCSA PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCHBA HEPABEHCMS, YBEPEHHO NPUMEHAMb Annapam HepaseHcms O
pellerus pazHoo0PA3HbIX MAMEeMAMUYECKUX 3a0ay U 3a0a4 U3 CMENCHbIX NPeOMemos, NPAKMUKU,

4) HAYYUTBCS NpUMeHAmb epaguyeckue npedcmasieHus 05l UCCAEO08AHUS HEPABEHCMS, CUCMEM HEePABEHCME, COOEPICAUIUX
OyKeeHHbIE

Ko3¢huyuenmai.

B noBce1HeBHOI#1 :KU3HU H PH U3yYeHUH PYTHX MPeIMETOB:

® COCTaBIISATh U PEIIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 3a7a4 IPYTUX YICOHBIX MPEIMETOB;

® BBINOJHITH OILEHKY MPaBAONOAO00US PE3yJIbTaTOB, MOJYYa€MbIX MPU PEIICHWU PA3IHYHbIX ypaBHEHUH, HEPABEHCTB U MX
CUCTEM TPU PEIICHUH 33724 IPYTUX YICOHBIX MPEIMETOB;

® COCTaBIIATh W PEIIaTh ypaBHEHUS U HEPABCHCTBA C TapaMeTpaMU MPH PEUICHUH 3a]1a4 IPYTUX YUYeOHBIX IPEIMETOB;

® COCTaBIIATh YpaBHEHUE, HEPABCHCTBO WM WX CHUCTEMY, OMHUCHIBAIONINE PEATbHYIO CUTYalMI0 WM TPUKIAIHYIO 3a/aady,
WHTEPIPETUPOBATH TIOJyUICHHBIE PE3YIbTATHI.

DyHKUMHA

e CB0OOOHO OTIEPUPOBATH MOHSATUSIMHU: 3aBUCUMOCTD, (DYHKIIMOHATbHAS 3aBUCUMOCTD, 3aBUCHMAsi 1 HE3aBUCHMasl IePEMEHHEIE,
dyHKUMsA, crnocoObl 3amaHusi (YHKIUU, apryMEHT W 3HaueHue (QYHKIUH, OOJACTh ONPEACICHUS W MHOMXECTBO 3HAUYCHUS
byHKIMN, HYTH (YHKIAHA, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH (D)YHKITMH, HANOOJbIIEe W HAaUMEHbIIEE 3HAYCHUS,



YETHOCTH/HEUETHOCTh (DYHKLHMH, NEPUOJUYHOCTh (YHKUMH, rpaduk (YyHKLIHH, BEpPTUKAJIbHAs, FOPU3OHTAIbHAs, HAaKIOHHas
ACUMIITOTHI; TpaUK 3aBUCUMOCTH, HE ABJIAIOICHCS QyHKIUEH,

e cTpouTh rpa@uku GyHKUMN: TUHEHHON, KBaJpaTUYHOM, NPOOHO-TMHENHOM, CTENEHHOM MPH pa3HbIX 3HAUCHMSX MOKa3aTess
crenenu, y =IxI ;

® HCITIOJIBL30BaTh IpeoOpa3oBanus rpaduka Gyukun y= f (X) nius mocrpoenus rpadukos ¢pyukiuii y =af (kx+ b) +c ;

® aHAIM3UPOBATH CBOMCTBA (PYHKIMHI U BUJ Ipadrka B 3aBUCUMOCTH OT MapaMeTPOB;

e CBOOOJHO ONMEpPUPOBATHh MOHATUSMU: MOCIEIOBATEIBHOCTb, OTPAaHUYEHHAs MOCJIEI0BATEIbHOCTh, MOHOTOHHO BO3PACTAIOIIAS
(yObIBaromias) mociaeaoBaTeIbHOCTh, IPEJIe MOCIeI0BATENIbHOCTH, apuMeTUYeCKas NpOrpeccus, reoMeTpuyeckas nporpeccus,
XapaKTepUCTUYECKOE CBOMCTBO apu(PMeTHUEeCKOi (reOMETPUUYECKOM) MPOTrpeccuu;

® CIOJB30BaTh METOJ MAaTeMAaTUYECKOM MHAYKIMHU JUIsl BbIBOAA (DOpMYJI, JIOKa3aTelIbCTBA PABEHCTB M HEPABEHCTB, PELICHUS
3aJa4 Ha JeJIMMOCTb;

® 1iCCIIEI0BATh MI0CIIE10BATEIbHOCTH, 33a/JaHHbIE PEKYPPEHTHO;

e peaTh KOMOMHUPOBAHHBIE 33/1a4l Ha apU(PMETHUUECKYIO U T€OMETPUUYECKYIO MPOTPECCUH.

Buinycknuk noayuum 603mM0)iCHOCMb HAYUUMbCA:

1) nposooums uccredosanus, ceésa3aHHvle ¢ UYYEHUEM CEOUCME (DYHKYUL, 8 MOM HUCIe C UCNOTb308AHUEM KOMNbIOMEPA, Ha
0CHO8€ 2pahuKo6 u3yueHHbIX QYHKYUL CMmpoums Oojee ClodicHble 2paguKu (KYCOUHO-3a0anHble, C «8bIKOJIOMbBIMUY MOUKAMUU M.
2) ucnonv3o8ams GYHKYUOHATbHBIE NPEOCMABIEHUsL U CEOUCMBA YHKYUL 0I5l peuleHUsi MamemMamuideckux 3a0ay u3 pasiuyHblx
pazoenos Kypca

B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUH JAPYTUX NPEeIMETOB:

® KOHCTPYHUpOBaTh W HCCIEAOBATh (YHKIUHU, COOTBETCTBYIOIIME pPEAIbHBIM IpOIlecCaM W SBICHUSM, WHTEPIIPETHPOBATH
MOJIYYCHHBIE PE3YJIbTAThl B COOTBETCTBHUH CO CIIENU(PHUKON HCCIIeIyeMOoro mpoliecca Win SBICHUS,

® JICTIOJIb30BaTh rpauKu 3aBUCUMOCTEH TS UCCIIEIOBAaHUS PEATbHBIX MPOIIECCOB U SBJICHHUIA,

® KOHCTPYHPOBATh U UCCIENOBATh (PYHKITUHU NP PEIICHUH 33/1a4 IPYTUX YUECOHBIX TIPEIMETOB, HHTEPIPETUPOBATH TIOTyICHHBIE
PE3YNBTATH B COOTBETCTBUU CO CrieU(PUKON yueOHOTO mpeaMeTa.

CrarucTika M Teopusi BepOATHOCTEl

e CBOOOAHO OMEPUPOBATH MOHATHSIMH: CTOJOYATHIE W KPYTrOBBIE AWMArpaMMBbl, TAaOJMIBI JAaHHBIX, CPEAHEE apUPMETHIECKOE,
MeJlnaHa, HauOoJIblllee U HAaUMEHbIIIee 3HAUCHUsI BHIOOPKH, pa3Max BbIOOPKHU, TUCTIEPCHS M CTAaHAAPTHOE OTKIIOHEHHE, CllydaiiHast
M3MEHYUBOCTb;

e BEIOMpaTh HauboJiee yJ00HbIM c1oco0 mpeAcTaBiaeHus HHGOpMAIUK, aJICKBAaTHBIN €€ CBOMCTBAM U LEJISIM aHAJIN3a;



® BBIUKCIISATH YHCIOBbIE XapaKTEPUCTUKU BBIOOPKH;

e CBOOOJTHO ONEPUPOBATH MOHATUSAMU: (PaKTOpUA YKCIA, IEPECTAHOBKH, COYETAHUS U pa3MelleHus, TpeyroiabHuk [lackans;

e CBOOOJHO ONEPUPOBATH MOHATUAMM: CIyYailHbIA ONBIT, CIy4alHbIN BbIOOP, UCHBITAHUE, FIEMEHTAPHOE CIy4allHOE COOBITHE
(Mcx0/), KITACCUYECKOE OIpPEAEIICHUE BEPOSTHOCTH CIYyYalHOrO COOBITHS, ONEpalli HaJl CIyYalHbIMH COOBITUSMH, OCHOBHBIE
KOMOUMHATOpHBIE (OPMYJIBL;

® CBOOOJHO ONEPUPOBATH MOHATUAMM: CIyYalHBIA OMBIT, CIy4ailHbIA BBHIOOP, UCIBITAHUE, SJIEMEHTAPHOE CIy4yallHOEe COOBITHE
(Mcx0/), KIIAaCCHUYECKOEe OMpEeNesIeHne BEPOATHOCTH CIYyYalHOTO COOBITHSI, ONEpaluu HaJl CIy4YalHbIMU COOBITUSIMU, OCHOBHBIE
KOMOMHATOPHBIE (POPMYIIBI;

® 3HATh [IPUMEPHI CIIYYaWHBIX BEJIUYMH, U BBIYUCIIATH UX CTATUCTUYECKUE XapAKTEPUCTUKY,

® 1ICTI0JIb30BaTh (POPMYJIbI KOMOMHATOPUKH MPU PEIIEHUH KOMOMHATOPHBIX 33/1a4;

® pelaTh 3a/1a4u Ha BBIUMCIICHUE BEPOATHOCTH, B TOM YHCIIE C UCIIOJIb30BaHUEM (HOPMYII.
Buvinycknuk nonyuum 603mM04#CHOCHb:

1)npuobpecmu nepeonauanbHulil ONbIM Opeanu3ayuu coopa OAHHLIX HPU NPOBEOEHUU ONPOCA O0OWECMBEHHO20 MHEHUS,
OCYWecmename ux aHanu3, npedcmasisime pe3yabmamsl ONpoca 8 guoe madauybsl, OUaASpPammol.

2)npuobpecmu onvlm npoGeoeHUs: CIAYUAUHbIX IKCHEPUMEHMOS, 8 MOM UYUCNe C NOMOWbIO KOMNLIOMEPHO2O MOOEeIUPOBAHUs,
uHmepnpemayuy ux pe3yavmamos.

B noBcegHeBHOM KU3HU U IIPU U3YYEHHUH APYITUX NPEeIMETOB:

® MPE/CTaBIATh HHPOPMAIIUIO O PeaIbHBIX IpOoLeccax U SBICHUIX CIOCOOOM, aIeKBaTHBIM €€ CBOMCTBAM M LI UCCIIEI0BaHUS;
® AHAJIU3UPOBATh M CPAaBHUBATh CTATUCTHMYECKHE XapaKTEPUCTUKH BBIOOPOK, MOJyYEHHBIX B IPOIECCE PEIICHUS MPUKIATHON
3aJ]a4uM, U3YUYEHHUS PEAIbHOTO SIBJICHUS, PELICHUS 3a1a4l U3 APYTUX YUeOHBIX IPEJIMETOB;

® OLIEHUBATh BEPOSITHOCTh PEATIbHBIX COOBITUH U SIBICHUN B PA3JIMYHBIX CUTYaIUSX.

TexcTOBbBIE 322U

e Pemrate MpOCTBIEC U CIIOXKHBIE 3a/1a4H, & TAK)KE 3a1a4 MTOBBIILIEHHON TPYJHOCTH U BBIIEIATh UX MAaTEMATUYECKYIO OCHOBY;

® pacIiO3HaBaTh Pa3HbIC BUJBI U TUIIBI 33144,

® JCIOJIB30BAaTh pPa3HbIE KPATKME 3alMCU KAaK MOJENIM TEKCTOB CIIOXKHBIX 3aad M 3a7a4 IOBBIIICHHOW CIOKHOCTH IS
IIOCTPOEHUS] TOMCKOBOM CXEMBI U PEIICHUS 3a7a4, BEIOMPATh ONTUMAJIBHYIO JUIsl pACCMaTPUBAEMOM B 3a7a4€ CUTyallud MOJENb
TEKCTa 3a7a4u;

® pasnuyaTh MOJEIb TEKCTAa U MOJEJb PELICHUs 3aJa4d, KOHCTPYUPOBAaTh K OJHOM MOJENIN PEIICHHs CIOXKHBIX 3a]ad pa3HbIe
MOJIEJIM TEKCTa 3a/1a4y; ® 3HAaTh U IPUMEHATH TPU CIIOcO0a IMOMCKa pelIeHus 3a1ad (0T TpeOOBaHMs K YCIOBHIO U OT YCIIOBUSA K
TpeOOBaHNIO, KOMOMHUPOBAHHBIN );

® MOJIEJIUPOBATH PACCY’KJAEHUS ITPU IOUCKE PELICHUS 3a7a4 ¢ TOMOIIBIO rpad-CXEMBbIL;



® BBIJICIISATH ATAMBI PEIICHHS 3a7]a9H U COACPKAHUE KaXKOTO ITara;
® yMETh BHIOMPATh ONTHUMAIBHBIA METOJI PEIICHUs 3aJa4ll U OCO3HaBaTh BHIOOP METOAQ, pacCMaTPUBATh PAa3IUYHBIE METOIBI,
HAXOJIUTh PAa3HBIC PEIICHUS 3a]1a4H, €CJIM BO3MOKHO;

® aHATM3UPOBATH 3aTPYAHCHUS TIPH PEIICHUU 3a]1a4;

® BBIMOJIHATH PA3IMYHBIC MPeoOpa3oBaHUs MPEIJIOKCHHON 3aJadi, KOHCTPYHPOBATh HOBBIC 3a7a4d W3 JTAHHOH, B TOM YHCIIC
oOpaTHbIE;

® UHTCPIIPETUPOBATH BHIYUCITMTEIIbHBIC PE3YJIbTATHI B 3a]1a4€, HCCIIE0BATh MMOJIYYEHHOE PEIICHNE 3a/1a4H;

® U3MCHSTH YCJIOBHE 3a/1a4 (KOJIMUECTBCHHBIC WJIM KAYECTBCHHBIC JIAHHBIC), UCCIEA0BATh U3MEHEHHOE MPEe0Opa30BaHHOEC;

® aHAJIM3UPOBATH BCEBO3MOJKHBIE CUTYAllUM B3aUMHOTO PACIIOIOKCHUS JIBYX OOBCKTOB M M3MCHCHHUE WX XapPaKTEPUCTHK TPH
COBMECTHOM JIBMDKCHHH (CKOPOCTh, BPEMsI, PACCTOSIHUE) TIPU PEIICHUY 3a/1ad Ha JIBFOKCHUE JIBYX OObEKTOB KaK B OJHOM, TaK U B
IIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX, KOHCTPYHPOBATh HOBBIC CHUTYaIlMH HA OCHOBE M3MCHCHHUS YCJIOBHI 3aJ1a4l TIPH JIBHIKCHUH 10
peke;

® ICCJICIOBATh BCEBO3MOIKHBIC CHTYAIlUU MTPU PEIICHUH 3a/1a4d Ha JBM)KCHHE 110 PEKE, paCCMAaTPUBATh Pa3HbIC CUCTEMBI OTCUCTA;
e pelaTh Pa3HOOOPa3HBIC 3aaUl «HA YaCTH»;

e pemrath 1 000CHOBBIBATH CBOE PEIICHUE 3a/1ay (BBIICIATh MATEMAaTHYECKYI0 OCHOBY) Ha HaXOKJICHHE YaCTH YHCJIa U Yucia 1o
€ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA IPOOH;

® OOBSCHATh WIACHTHUYHOCTBH 3a7a4 Pa3HBIX THUIIOB, CBS3BIBAIONIUX TPH BEJIWYHMHBI (Ha pa0dOTy, Ha MOKYIIKHM, Ha JIBHIKCHUE),
BBIJICIIATH 3TH BEJIMYMHBI U OTHOIICHHS MEXAY HHUMH, IPHUMCHATh MX IPU PEIICHUU 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 3a]1a4
yYKa3aHHBIX THIIOB;

® BJIaJICTh OCHOBHBIMH METOJIAaMH PEIICHHS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIMH, UCITOJIB30BaTh MX B HOBBIX CHTYAIUAX ITO
OTHOIIICHHIO K H3YYCHHBIM B IPOIECCe O0YUCHHUS;

® pelraTh 3aJa4d Ha MPOIICHTHI, B TOM YHCIIE, CJIOXKHBIC TIPOLICHTH ¢ 000CHOBAHUEM, UCIIOIB3YS Pa3HbIE CIIOCOOHI;

® periaTh JOTHYSCKHUE 3a/1aud Pa3HBIMH CIIOCOOaMH, B TOM YHCIIE, C ABYMs OJOKaMH M C TpeMs OJIOKaMU JaHHBIX C ITOMOIIBIO
TaOINLI;

e pemaTth 3aJ1aud 110 KOMOMHATOPUKE U TCOPUH BEPOSTHOCTEH Ha OCHOBE HMCIOJB30BAaHMS M3yYCHHBIX METOJIOB U OOOCHOBBHIBATH
pelieHue;

® penraTh HECIOKHBIE 3a/I1a9M 110 MAaTEeMaTHICCKON CTaTUCTHKE;

® OBJIAJICTh OCHOBHBIMH METOJAMH PCIICHUS CIOKETHBIX 3ajad: apuMETHUYCCKHM, aareOpanmdecKuii, mepeOdop BapHaHTOB,
TCOMETPHYCCKUN, TpadUUSCKUi, TPUMEHSITh UX B HOBBIX 110 CPAaBHCHHUIO C M3YYCHHBIMHU CUTYAITHSX.

B noBceaHeBHOM JKU3HU M TIPU U3YYEHHUH PYTUX NMPeIMETOB:

® KOHCTPYHPOBATh HOBBIC IS JAHHOW 3aJayd 3aJav4HbIe CHUTYaIlMd C YYETOM peajbHBIX XapaKTePHUCTHK, B YACTHOCTH, IPH



pelIEHUU 3a1a4 Ha KOHIEHTPALMH, YYUTHIBATH IUIOTHOCTH BELIECTBA; pEIIaTh M KOHCTPYUPOBATh 3aJa4yd HA OCHOBE
PacCMOTPEHUS pealbHbIX CUTYAaIlUi, B KOTOPHIX HE TPEOYETCSl TOUHBIA BBIYUCIUTEIbHBIA PE3YJIbTaT;

® peliaTh 3aJa4M Ha JBHKEHUE M0 PEKE, paCCMAaTPUBasi Pa3HbIE CUCTEMBI OTCUETA;

® KOHCTPYUPOBATh 3aJIauHbIC CUTyallUH, MPUOTHUKEHHBIE K peabHON JeHCTBUTEIHLHOCTH.

Hcropuss MaTeMaTUKHU

e [loHnMaThe MaTeMaTUKy KaK CTPOrO OPraHU30BAHHYIO CUCTEMY HAaYUYHbBIX 3HAHUU

® paccMaTpuBaTh MATEMATUKY B KOHTEKCTE MCTOPUM PA3BUTUA LMBWIM3ALMU U HWCTOPUU PA3BUTHUS HAYKH, IIOHUMAThb POJIb
MaTeMaTUKHU B pa3BuUTUU Poccum.

MeToabl MaTEMATHKH

e Braneth 3HaHUSIMU O PA3TUYHBIX METOJIaX OOOCHOBAHUS U OMPOBEPIKCHUSI MATEMATUUECKUX YTBEPKACHUN U CAMOCTOSTEIILHO
IIPUMEHSTH UX;

® BJIAJICTh HABBIKAMH AaHAJIM3A YCJIOBUS 3aJa4d U ONPEACICHUS NOAXOASAIINX JJIS PEUICHUS 3a7a4 U3YYEHHBIX METOJIOB WJIA UX
KOMOMHAINH;

® XapaKTEPU30BaTh MPOU3BEICHUS HCKYCCTBA C YYETOM MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOJE, HCIIOIb30BATH
MaTEMATUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

TemaTuuyeckoe NJIAHUPOBaAHME

7 KJ1acc
No HaumenoBanne Bceero B ToMm uucre na: DopMbl DopMbl
/Il | PaszienoB U TeM Hacos CamocTosiTebHbIE KoHTpossHbIe paboThI AUArHOCTHK | KOHTPOJIA
paboTHI 1
1 Broanoe 6 1 TECT
MTOBTOPEHHUE
2 Bripaxenue u 14 2 1 TECT KontponbHas
MHOECTBO €T0 pabota
3HAYEHUM
3 OnHouieHbI 16 2 1 YcrHbIi KontponbHas
3a4erT, paboTta
TECT




4 MHoOrouneHbl 18 3 1 TECT KontponbHas
paboTa
3) YpaBHEeHUA 17 3 1 YcTHbII KonTtponbHas
3a4eT, TecT | pabora
6 Paznoxenue 13 2 1 TECT KonTponbpHas
MHOT'OYJICHOB Ha paboTta
MHOKHUTENN
7 DopMyJIbI 27 5 1 VYcrHbII KonTtponbHas
COKPAILIEHHOTO 3a4yeT pabora
YMHOKCHHUS
8 OyHKIUU 21 3 1 VY cTHEBIIT KonTponbHas
3a4er paboTa
9 Cucremsl 25 3 1 CP KoHnTtponbHas
JTUHEWHBIX paboTta
YpaBHEHUH
10 Hrorosoe 13 1 1 KontponbHas
IOBTOPEHUE paboTa
UTOI'O 170 |25 9

COILEPKAHUE KYPCA AJITEBPBI
7 kiaacc
Yucaa
HarypaabHbie yncia.

Crenennr ¢ HaTypaJdbHbIM K HYJCBBIM IIOKA3aTCJICM. HCKOTOpBIe CBOMCTBA MHOXECTBaA HaTypaJdbHBIX YHCCII. YcaoBue

pa3pelMOCTH YPaBHEHHS BHJIa a + X = b BO MHO)KECTBE HATypPaJIbHBIX YHCEII.
eabie yncaa.

HexoTopble cBOICTBa MHOXKECTBA LIENBIX YKCEI. Y CIOBHE Pa3pelIMMOCTH ypaBHEHUS BUAA aX = b BO MHOKECTBE LEJIbIX YUCEN.

Paunonanbnme YHucJIa.

Hexotopbie cBolcTBa MHOXKECTBA palMOHAIBHBIX 4YHUCET. BBIMOTHUMOCTh apuPMETUYECKUX Olepaluii BO MHOXECTBE




palMOHANBHBIX YHMCEN M CBOMCTBA ATHUX OIEpaluid. DTambl pa3BUTHS NpPEACTaBICHHN o yucie. [IpeacraBieHne 3aBUCUMOCTH
MeXAy BennuuHamu B Buae ¢popmyd. [lponopunonansHas u o0paTHO NpONOPLUOHAIbHAS 3aBUCUMOCTb.
ToxaecTBeHHbIE PE0OPA30BAHMS

AareOpanyeckue BbIpaxkeHUsl. ByKBeHHbIE BBbIpaKEHHUsS (BBIpaKEHUS C TMepeMeHHbIMH). YucioBoe 3HaueHHE OYKBEHHOTO
BbIpaKeHUsA. J[onmycTuMble 3HaU€HUs EPEMEHHBIX, BXOAUX B anredpandeckue BeipakeHus. [loacTaHOBKa BbIpaXKEHU BMECTO
nepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaKEHHUW. TOXKAECTBO, JOKA3aTENbCTBO TOXAECTB. [IpeoOpa3oBaHMs BbIpaKEHUIA.
CBolicTBa CTENEHEN C LENBIM HEOTPULATENIBbHBIM MoKa3areneM. OnHowieHbl. CTeneHb ogHOwWIeHa. MHorowieHsl. CloxeHue,
BBIYMTAHUE, YMHOXEHUE MHOIOWICHOB. (DOpMyIIbl COKpAIIEHHOIO YMHOXKEHHUS: KBaJapaT CYMMBbl M KBaJIpaT pPasHOCTU [BYX
BbIpaKEHUU, KyO CyMMBbI M KyO Pa3HOCTH JIBYX BBIpQXXEHHM, KBaJpaT CyMMbl HECKOJIbKMX ciaraeMbix. dopmyna pa3HOCTH
KBaJIpaToB, (popMyJia CyMMbI KyOOB U pazHOCTH KyOoB. Dopmysa pa3HOCTH n-X CTeNeHEH, (opMysia CyMMBI N-X CTEMEHeH s
HEe4u€THOrO n. Pa3nokeHne MHOrowieHa Ha MHOXHUTEIH. MHOrowieHbl C OJHOW MepeMEeHHOW. KBaapaTHbIA TpEXUIIEH.
Brinenenue momHOro kBajapara B KBagpaTHOM TpéxuwieHe. CreneHb MHorowieHa. CHMMeETpUYecKHe MHOrouseHsl. llenbie
BBIPQXKEHUS U UX MPeoOpa3oBaHUs.

YpaBHeHus
YpaBHenue ¢ oxHoM nepeMeHHoW. Kopenb ypaBHeHus. PaBHocwibHbIE ypaBHEeHUs. JIuHewHoe ypaBHeHue. HemnomHoe

KBaJIpaTHOE ypaBHeHHE. PelleHne npuBeAEHHBIX KBaApaTHBIX YPABHEHUW Pa3IOKEHUEM HA MHOMKUTENW. Y PaBHEHHE C JBYMS
NEPEMEHHBIMU; DPEIIEHUE YpPAaBHEHUS C JBYMs IepeMeHHbIMM. (CucTeMa ypaBHEHUM; pelieHue cucrembl. Cucrema aByX
JUHENHBIX ypaBHEHUW C JABYMsI TEPEMEHHBIMH; pEIICHHE TOJICTAHOBKOW M aireOpandyeckuM CJIOKEHHEM. YPaBHEHHE C
HECKOJIbKUMHU TI€PEMEHHBIMU. PellleHne JTWHEWHBIX ypaBHEHMW B 1eJbIX yuciax. [Ipoctelmue ypaBHEHUS C MapamMeTpOM.
ITepexon ot ciaoBecHOH (GOPMYIUPOBKH COOTHOIICHUH MEXTY BEIUYMHAMH K ajareOpandeckoit u o0paTtHo. Perenne TeKCTOBBIX
3a/1a49 aNreOpandeckKuM CrocoOoM.

DYHKIHMHA

Yucaosbie pynkuuu. [lorstiue QyHKIMU Kak COOTBETCTBUSI MEXKIY dJIeMEHTaMu MHOkecTB. O0nacTh onpeaeneHus QyHKIUH.
Cnocobbr  3amanust ¢yskuun. ['paduk ¢dynkuuu. UYtenwe rtpadukoB ¢yHkuii. DyHKIUSA, OMUCHIBAIONIAS MPSIMYIO
MPOTIOPIIMOHATIFHYIO 3aBUCUMOCTh, €€ rpaduk. JluneliHas Qyskus, e€ rpaduk, TreOMETPUYECKUNA CMBICT KO3 UIIMEHTOB.
®yukius y = x2 , eé rpaduk, napadona. CteneHHble (yHKIUM ¢ HATYPaIbHBIM [OKa3aTeneM, ux rpaguku. I'pagux QyHKIMM
y = |x|. Kycouno-3amannpie Qynknuu. Mcmnonp3oBanue rpadukoB (QYHKIWN sl pelIeHus] ypaBHEHUW u cuctem. [Ipumepsi
rpauyecKuX 3aBUCUMOCTEN, OTpa)kaloluX peasibHble npoliecchl. Koopnunarel. M300paxkeHue uncen TOYKaMu KOOPAWHATHOM
npsAMoil. I'eoMeTpuyecKui CMbICT MOAYJS 4ucia. J(ekapToBbl KOOpAWHATHI HA IUIOCKOCTH; KOOPJIHMHATHI TOYKW. YPaBHEHHUE
MPSIMOM, YCJIOBHUE NapalieIbHOCTU NpsAMbBIX. ['paduueckas uHTepnpeTalus ypaBHEHUH C AByMs IEPEMEHHBIMU U UX CUCTEM.
DJIeMEHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH ¥ T€OPUH BEPOATHOCTEI




MHoxecTBa 1 KOMOMHATOPMKA. MHOXECTBO. DIEMEHT MHOKECTBA, MOAMHOXKECTBO. KoHEUHbIe U 0€CKOHEYHBIE MHOKECTBA.
Huarpammbl Benna — Ditniepa. OCHOBHbBIE YHCIIOBbIE MHOYKECTBA (MHOKECTBO HATYpaJbHBIX YHMCENl, MHOXKECTBO LIEJIBIX YHCET,
MHO>KECTBO PallMOHAJIBHBIX YHCEN).

Craructuuyeckue nanHble. [IpencraBienue JaHHBIX B BUAE Tabiull, nuarpamm, rpadguxkoB. CpelHue pe3yabTaThl U3MEPEHUN U
CTaTUCTHUYECKHUX UCCIEAOBAHMI: cpeiHee apu(pMeTHIeCcKoe, MOJa, MeAruaHa. ANMpoKCUMUpPYIOIIas mpsmasi.

Hcropuss MmaTeMaTuKu

Bo3HUKHOBEHNE MaTEMATUKU KaK HAYKH, JTallbl €e pa3BuThsA. OCHOBHBIE pa3/ielibl MATEMATUKU. Brigatronmuecs MaTeEMAaTHKU U UX
BKJIAJ] B Pa3BUTHE HAyKU. 3apokaeHue anreOpsl B Heapax apudmetrku. An-Xopesmu. PoxaeHne OyKBeHHOW CUMBOJMKH.

[1. ®epma, ®. Buer, P. Jlexapt. [losiBnenue rpaduxos ¢pynkuuit. P. lexapt, [1. ®epma.

TemaTn4yeckoe NIIAHUPOBAHME

8 kuacc
No HaumenoBanne Bceero B ToMm uucre na: DopMbl DopMbl
I/Il | pasjienoB U TeM HacoB CaMoCTOSITeIIbHBIE KoHTpossHbie paboTh AUArHOCTUK | KOHTPOJIA
paboTHI 1
1 BBognoe 6 1 TECT
OBTOPEHHUE
2 Hpobu 22 4 1 VYcTHbIR KontponbHas
3a4eT, TeCT | paboTa
3 Lenpie uncna. 20 3 1 VYcrHbIi KontponbHas
JlenumocTs uncen 3a4erT, paboTta
TECT
4 JleficTBUTENIbHBIE 30 4 1 CP KontponbHas
yucna. KBaaparssie pabora
KOPHH.
) KBanpatHsie 32 3) 1 VYcrHbIi KontponbHas
YpaBHEHUS 3auer, TecT | paboTa
6 21 3 1 TECT KonTponpsHas
HepaseHncTBa paboTta




7 Crenens ¢ 1uenbM 12 2 1 TECT KonTtponbHas
MoKa3aresieM pabora

8 QYyHKINH U 17 2 1 YcTHbII KonTtponbHas
rpaduku 3a4yeT pabora

9 Hrorosoe 10 1 KonTponbpHas
MIOBTOpPEHHUE pabora
UTOI'O 170 |24 8

COJEPXAHHUE KYPCA AJITEBPBI
8 kiacc
Yucaa
HartypanabHblie yncaa. JlenuMocts HaTypaidbHbIX uncen. [IpusHaku aenumoctu Ha 2, 3, 4, 5, 9, 10, 11. Ilpocteie u cocTaBHbIE
gyucia. beckoHeyHOCTh MHOXKECTBA MPOCTHIX yucen. OcHOBHas Teopema apudmeruku. PaznokeHue HaTypajapbHOTO 4MClia HA
mpocThie MHOXKUTeNW. Hanbopimuit 00muii 1enurenb 1 HauMeHblee o01ee KpatHoe. Anroput™ EBkiunna.
eable yncaa. /leaeHue ¢ OCTaTKOM.
PaunonanbHble yucaa. CTeneHb C 1LEJIbIM MokazaTenaeM. Bbpimaua uaMepenus BenuduH. Equnuiia usmepenus. M3mepenue
OTPE3KOB: E€IWHUYHBIA OTpe30K, mporecc udMmepeHus. OOmias mepa AByX oTpe3koB. COM3MEPUMOCTh U HECOU3MEPUMOCTH
0oTpe3koB. CBsA3b MEXKY COM3MEPHUMOCTHIO OTPE3KOB M OTHOIICHHEM HUX JJUH. Hecom3smMepumocTh AuMaroHaiud KBajpaTa C €ro
crtoponoit. IlpencraBiaenre parmoHaILHOTO YHCIA B BUJE OSCKOHEUHOW TMEPHUOAMYECKON AecaTUuHON apooOu. IlpencraBienue
OCCKOHEUHON MEPHOIUUECKON NEeCATHYHOW ApoOU B BUIE OOBIKHOBEHHOW. [lelicTBUTEIbHBIC unciia. beckoHeuHas JecsaTUdHas
IpoOb Kak pe3ynbTaT M3MEpeHHs oTpe3ka. J(eMCTBUTEIbHBIC YMClIa KaK OCCKOHEUHBIE aecATHYHBIC npodm. Ilepmommdeckue
necatuaHbie 1poou. [IpuMepbl 0€CKOHEYHBIX HEMEPUOAUYCCKUX JECATUUHBIX JpoOei. CBOWCTBA MHOXKECTBA JICHCTBUTEIBHBIX
yycen. Pemenne ypaBHeHHs X2 = 2 BO MHOYKECTBE PAllMOHANBHBIX YMCET U BO MHOKECTBE e CTBUTENbHBIX uncell. KBagpaTHbIit
KOPEHb W3 YMCJA. YCIOBUE CYUIECTBOBAHMUS KBAJIPATHOTO KOPHSA W YMCIO KBAJPATHBIX KOPHEHW U3 JICMCTBUTEIILHOIO YMCIIA.
ApubmMernyecknii KBaapaTHBI KopeHb. [loHsTHE 00 wupparmoHanbHOM uwncie. MppanmoHanbHOCTH 4Yucia. JlecaTUYHbBIE
MPUONMKCHUST HMPPAMOHAIBHBIX 4HceNl. HaxokaeHue npuOMMKEHHOT0 3HAYCHUS KOPHS C IIOMOINBIO KaJbKYJISATOpa.
CranmapTHbeIi Bua uynciia. U3mepenus, mpuOInKeHUs, OICHKH.
ToxkaecTBEHHbIE IPE00PA30BAHUS
AareOpanuyeckue BbIpaskeHusi. CBONMCTBA CTENEHEW C LenbM NokKa3areinem. Teopema Buera. PasnoxeHue kBagpaTHOrO
TpEXUWIEHA HA JIMHEWHbIe MHOXUTENH. Anredpandeckast apoos. Cokpaienue napooeit. JleiicTBus ¢ anredpandyeckuMu IpoOsiMU.
[IpencraBnenue npobu B BUIE CYMMBI JpoO€il ¢ MCIOJb30BAHMEM METO/Ia HEOMmpeaelEHHbIX K03 duiineHToB. PanmoHanbHbIe




BBIPAKEHUSA U UX IpeoOpa3oBaHusi. CBOWCTBA KBAJPATHBIX KOPHEW U X MPUMEHEHUE B BBIYUCICHUSAX.

YpaBHEHUS M HEPABEHCTBA
YpaBuenus. KBaapatHoe ypaBHeHHE: (QopMysia KOpHEW KBaJpaTHOrO ypaBHEHHUs. PellleHHe palMOHANbHBIX ypaBHEHUH.
IIprMepsl peleHuss YpaBHEHUN BBICIIMX CTEIEHEH; METOIbl 3aMEHbl IIEPEMEHHOM, Pa3/IOKEHUs Ha MHOMKUTEIU. Y PABHEHHUE C
IBYMs IIepeMeHHBbIMU. [IpuMepshl pelieHuss HeJIMHENHbBIX cUcTEM. [IpuMepsl pelieHrs HEIMHENHBIX YPAaBHEHUM B LIEJIBIX YHUCIIAX.
HepaBeHncrsa.
HepaBenctBo ¢ omHOM mepemeHHOM. PemeHue HepaBeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW U UX CHUCTEMBI.
KBaapartubie HepaBeHcTBa. J[poOHO-paliioHanbHble HepaBeHCTBA. HepaBeHCTBa, coepkaline nepeMeHHy0 Mo 3HAKOM MOIYJIS.
YucnoBble HEpaBeHCTBAa M UX CBOWCTBA. JloKa3aTenbCTBO YMCIOBBIX U ajreOpandyeckux HepaBeHCTB. llepexon oT cioBecHOi
(OpMYIHPOBKH COOTHOIIEHUH MEX]ly BEJIMYMHAMU K anredpandeckoi u oOpaTHo. PellieHne TeKCTOBBIX 3a/lay anredpanyecKum
CIIOCOOOM.

DYHKIUHU
YucaoBbie pynkmun. O6macTh onpeaeneHus U o0macTh 3HaueHuid GyHkiuu. Yrenue rpadukoB ¢yukmuii. [IpeodpazoBanue

rpadukoB QYHKIMIL: pacTsKeHHUE, CKATHE, MapaLIeIbHbII IIEpeHoC BAOMIbL ocel koopaunar. 'paduk dynxmuu y =x* . J[poOHO-
nuHelHas ¢yHkuuga U e€ rpaduk. Vcnonbp3zoBanue rpadukoB (PYHKIUN I pellieHds ypaBHEHUW U cucteM. KoopIuHaThl.
YucnoBble MPOMEXYTKH: MHTEpPBaJ, OTPE30K, Jyd. ['paduyeckas HUHTEpHpeTaivs ypaBHEHUN C JABYMs NMEPEMEHHBIMU U UX
CUCTEM.

DJIEMEHThI JIOTUKH, KOMOMHATOPHUKH, CTATHCTHKH U TEOPUHU BEPOATHOCTE
MHuoxxecTBa U koMOnHaTopuka. OObeIMHEHNE U TIEpeceueHrne MHOXECTB. B3anMHO-0IHO3HAUYHOE COOTBETCTBHE. 3AMKHYTOCTh
MHOKECTBA OTHOCHUTENIBHO ONEpalMHd CIOXKEHHsS (YMHOXKEHHS, JCNICHUs, BBIYMTAHUS). UHUCIO 3IeMEHTOB OOBEIUHEHUS WU
[epeceyeHus IByX KOHEUHbIX MHOXeECTB. [loHsTHEe 0 MOLTHOCTH MHOXKeCTB. [IpuHnun Jupuxie.
CrarucTnuyeckue qaHHble. IHTEepBaIbHbIN psAa AaHHBIX. OTHOCHUTENIbHAS 4YaCTOTa BapUAHTHI

Hcropus MaTeMaTUKHU
beckoHeuyHOCTh MHOXKECTBA MPOCTHIX uKcen. Yucna u JuinHbl oTpe3KoB. PantmonansHelie uncna. [loTpedOHOCTh B HppaliOHaIbHBIX
yucnax. Ilkona ITudaropa Marematuka B paszButuu Poccum: Iletp I, mkona maTemMaTHYeCKMX W HaBUTALMOHHBIX HayK,
pasButHe poccuiickoro ¢aora, A.H. Kpeuios.
TemaTuuyeckoe MJIAHUPOBAHME

9 kjaacc

No HaumenoBanue Bcero | B Tom yuncre nHa: ®opmbl Dopmbl




0/ | pa3aenoB U TeM gacoB | CaMOCTOSITENTbHBIC KonTponbHbie paboThI JTUATHOCTUK | KOHTPOJIS
paboThI U
1 BBoaHoe noBTOpeHME 9 1 TECT
2 DyHKINUH, UX 21 |4 1 YcTHbII KonTtponbHas
CBOICTBa U rpaduku 3ayeT, TecT | pabora
3 VYpaBHeHUs U 27 |4 1 YcTHbII KonTtponbHas
HEPaBEHCTBA C OJTHOM 3ayer, pabora
NEPEeMEHHOM TECT
4 CucrteMbl ypaBHEHU 20 |3 1 CP KonTponbhas
U CUCTEMBI paboTta
HEPABCHCTB C ABYMS
IEPEMEHHBIMH
5 [TocnenoBaTenbHOCTH 26 |4 1 YceTHBIN KontponbHas
3a4eT, TecT | pabora
6 CreneHu 1 KOpHU 17 |2 1 TECT KonTponbHas
paboTa
7 DNeMEeHTHI 16 |2 1 KontponbHas
KOMOHMHATOPUKHU U paboTta
TEOPHUU BEPOSITHOCTEN
8 Tpuronomerpudecku 27 |4 1 KontponbHas
¢ QyHKIIUU U UX paboTta
CBOMCTBA
9 Urorosoe 2 TECT
MIOBTOPEHHE
UTOI'O 165

COJAEPKAHUE KYPCA AJITEBPBI

9 kiacc

Yucga
JeiicrBuresbHble 4uciaa. Kopenb n-ii creneHu. CTeneHb C palMOHAIBHBIM MoOKa3areneM. M3mepenwe yrioB. Paguan.




Panuannas mepa yria. CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC MPOU3BOJIBHOIO yria (B rpagycax U B pajuaHax).
Tok1ecTBeHHBbIE NIPe00dPa30BaHMS
AJiredpanyeckue BbIpakeHHs. J(eleHre MHOro4JIeHa ¢ OcTaTKkoM. /lenmuMocte MHOrOuneHoB. Teopema be3y u €€ cneactsue o
JNEIUMOCTH MHOTOWIEHAa Ha JIMHEWHBIM JBywieH. CTeneHb ¢ palMOHAIBHBIM IOKa3zaTeneM M €€ cBoircTtBa. CBoONCTBa
apumeTnueckux KopHed n-il crenenu. CBOICTBa CTeneHell ¢ paluOHANIBHBIM MoKa3aTeneM. [IpeoOpazoBaHue BbIpaKEHHM C
paauKazaMud M CTENEHSAMH C JIpoOHBIM moka3areneM. OCHOBHbIE TPUTOHOMETpHUECKHE ToxaecTBa. Dopmyibl mpuBeaeHUS.
CuHycC, KOCHHYC, TAHT€HC CYMMBI U Pa3HOCTH JIBYX yriioB. CUHYC, KOCUHYC, TAHT€HC ABOMHOTO yria. CHHYC, KOCUHYC, TAHT€HC
NOJIOBUHHOTO  yIJla, TOXJIECTBEHHbIE MpeoOpa3oBaHus TPUTOHOMETpUUYECKUX BblpakeHuil. [IpeoOpazoBaHue CcymMmbl
TpUroHOMeTpruyeckux GyHKUUM B mpou3senenue. [IpeodpazoBanue npousBeeHUSI TPUTOHOMETPUUYECKUX QYHKIMNA B CYMMY.
YpaBHeHUs U HEPABEHCTBA
YpaBHeHusi. YpaBHEHUs, IPUBOJMMbBIE K KBaJApPaTHBIM. [Ipumepnl pelieHrsl YpaBHEHUH BBICIIMX CTENEHEHN; METO/bl 3aMEHBI
NEPEMEHHOM, Pa3JI0KEHHUsI HA MHOXKUTENU. Bo3BpaTHble ypaBHeHUS. OQHOPOAHBIE ypaBHEHMs. PelieHue pallMoHAIbHBIX YpaH
HEeHMil ¢ mapameTrpoM. I[lpumepsl perieHusi UppalMOHAIBHBIX YpaH HEHWMl. YpaBHEHUE C ABYMs NepeMeHHbIMU. [Ipumepsl
pelleHus] HeIMHENHBIX cucTeM. [IpuMepsl pelieHrs HETMHEUHBIX YPABHEHUM B LIEJIBIX YUCTIAX.
HepaBencTrBa. HepaBeHCcTBO ¢ 01HOM nepeMeHHO. PerieHne HepaBeHCTB: KBaJpaTHbIe HEPABEHCTBA, APOOHO-pallMOHATbHBIC
HepaBeHCTBAa. Meton wuHTepBaioB. Ilepexon oT cioBecHONW (OPMYITUPOBKA COOTHOIICHHM MEXIY BEITUYMHAMHU K
anredpanyeckoi 1 o0paTHo. PellieHne TeKCTOBBIX 3a/1a4 alre0pandeckum crocoooMm.
DyHKUNH
YucaoBbie ¢ynkuuu. I[IpeobpazoBanue rpadukoB (YHKIUNA: pacTsHKCHHE, CKATHE, MapallIeibHBIM TEPEHOC BIOJL OCei
KOOpJIMHAT, CUMMETPHUSI OTHOCHUTEIBHO OCeH KoopauHaT W mpsiMoil y = xX. CBoiicTBa (yHKUMU: YETHOCTh U HEUETHOCTD,
BO3pacTaHue W yObIBaHHE€ (MOHOTOHHOCTH), HYJH (DYHKIIMH U MPOMEXKYTKH 3HAKOIOCTOSHCTBA, OTPAHHMYEHHOCTH (YHKIIUH,
HamOoJbIliee U HauMeHblee 3HaueHue (QyHkmuu. OTpakeHue CBOMCTB (PyHKIMU Ha Tpaduke. DIEeMEHTApHOE HCCIEOBAHHE
bynkiuu. Dnementapasie Gyaknun. KBagpatuunas gyskmus, e€ rpadux. KoopauHaTsl BepmirHbl Mapaboibl, OCh CUMMETPHH.
®yukius y = x° u eé rpaduk. [locTpoeHre QpyHKIUIA, CBA3aHHBIX ¢ MOLyJIeM. IIpUMephl OCTPOEHNs IPaUKOB PALOHATEHBIX
¢ynkiuii. Mcnons3oBanne rpadukoB QyHKIUN s pereHus: ypaBHeHud u cucreM. Oynkmmn y = [X] u y = {x}. Uucnossie
nocneaoBaTenbHOCTH. CrocoObl 3aJjaHUsl YUCIOBBIX MOcienoBaTenbHocTeld. Popmyna n-ro uwieHa. PexyppeHtHas ¢opmyna.
Uucna ®udonayun. Bozpacraromue u yoObiBaromue (MOHOTOHHBIE) MOCIe0BaTeIbHOCTU. OrpaHUYEeHHbIE MTOCIEA0BATEILHOCTH,
apuMeTHIecKass U reoMeTpuueckas mporpeccur, GOpMyNbl N WIEHA W CYMMBI TIEPBBIX N WIEHOB MPOrpeccHu. beckoHeuHO
yOBbIBaroIasi reomeTpuueckas nporpeccus. [loHsTue o npezene nocnen0BaTeaIbHOCTH.
Koopaunatsl. ['paduk ypaBHeHUs ¢ IByMs IEpEeMEHHBIMU. Y paBHEHUE OKPYKHOCTHU. ['padpuueckas untepnpeTaiuss ypaBHEHUN
Y HEPABEHCTB C ABYMs EPEMEHHBIMU U UX CUCTEM
DJIeMEHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTHUKY U TEOPUHU BEPOATHOCTEI




MHuoxectBa u KoMmOuMHaTtopuka. Meton Marematudyeckol HHAyKuMH, KoMOMHHMpOBaHHBIM NPUHUMI yMHOXEHUsA. Ywucio
AJIEMEHTOB MPSIMOr0 MPOU3BEIEHUS ABYX MHOXKECTB. UHCIO MOJMHOXKECTB KOHEYHOIO MHOKecTBa. Uwucio k-3ieMeHTHBIX
MOJIMHOXKECTBA KOHEYHOIO MHOKECTBA M3 N 3JIEMEHTOB (uucio coyetaHuil). Yucno nepectaHoBok. lloHsATHE BeposTHOCTH
coObITHs. [loacy€r BepossTHOCTEN MPOCTEHIIINX COOBITUH.
Hcropusg MaTeMaTuKH

Ucropus Bompoca o HaxoxJIeHUH (HOpMYJ KOpHEH anreOpandeckux ypaBHEHUU cremneHel, Oonbiux yeThipex. H. Tapramnbs,
Jx. Kapnano, H.X. AGenb, D. Nanya. 3amaua Jleonapno I[Iuzanckoro (OGuboHauun) o kposaukax, yucia @ubonauuu. 3agada o
maxMatHoi gocke. CXOUMOCTh reoMeTpuuecKoi rmporpeccuu. MicToku Teopuu BEpoITHOCTEN: CTpaxoBoeE AeI0, a3apTHBIE UTPHI.
II. ®epma, b. Ilackans, f. bepnymnu, A.H. KoaMoropos. Ponb poccniickux ydeHbIX B pa3Butun Marematuku: JI. Oinep. H.M.
Jlo6auesckuit, I1.JI. YeOnimieB, C. KoBanesckas, A.H. Konmoropos. MatemaTuka B pazsutuu Poccun: Kocmuueckast mporpamma
,M.B. Kenapimi.

KpuTtepuu u HOpMbI OLleHKU 3HAHUI, YMEHUI M HABBIKOB O0YYaIOLIUXCS
KonTponp npeamnonaraer BhISIBICHHE YPOBHS OCBOEHHUs Y4eOHOTo Marepuasa IMpHU U3yUYEHUH, KaK OTIENbHBIX Pa3/elioB,
TaK ¥ BCETr0 Kypca MaTeMaTUKHU B LIEJIOM.

Texymuii KOHTPOJIb YCBOEHUS MaTepHalia OCYIIECTBIACTCS MTyTeM YCTHOTO/MUChMEHHOTO omnpoca. [leproaudecku 3Hanus
Y YMEHMUS T10 NMPOMJICHHBIM TEMAaM MPOBEPSIOTCS MUCbMEHHBIMU KOHTPOJIBHBIMHU UJIM TECTOBBIMU 33 JaHUSMU.

Ilpu mecmupoeanuu Bce BepHbIe 0TBETHI OepyTcs 32 100%, Tora oTMETKa BBICTABIISIETCS B COOTBETCTBUU C TAOJIUIICH:

IIpoueHT BHINOJHEHUS 32 JaHUS OTMeTKAa
85% u Gonee OTJINYHO
65-84 %% XOPOIIIO
50-64 %% YAOBJIETBOPUTEIIHHO
0-49 % HEYJOBJIETBOPUTEIILHO

Ilpu gvinoneHuu npaKkmuueckou padomol U KOHMPOJIbHOU padombul:

Conep:xanue 1 00beM MaTepuana, MoAJIeKallero NpoBepKe B KOHTPOJIBLHOM padoTe, onpenensercs nporpammoit. [pu
MIPOBEPKE YCBOCHUSI MaTEpHalia BbISIBIIIETCS MOJHOTA, IPOYHOCTh YCBOCHUS YUAIUMHUCS TEOPUH U YMEHHE TPUMEHSTH €€ Ha
MMPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYAIUsX.



OTMeTKa 3aBUCUT TAKXKE OT HAUIMYNA U XapaKTepa NOTPENIHOCTEM, JOIMYIIEHHBIX YYallUMHUCS.

2py6€lﬂ owubKa - TTOJTHOCTBIO UCKAKEHO CMBICIIOBOE 3HAUCHHE IMOHATHA, OIIPCACIICHU A,

noepewHocms  OTpaXkaeT HETOYHbIE  (OPMYIHPOBKH, CBUACTEIBCTBYIOIIME O HEYETKOM  MPEICTaBICHUU
paccMaTpuBaeMoOro 00bEeKTa;

HeOoyem - HEMpPAaBWIBHOE IMpelICTaBlICHHE 00 00BeKTe, HE BIUSIOUIETO KapIWHAIBHO Ha 3HAHUSA OINpEJICIICHHBIC
pOrpamMmon 00yuyeHus;

MéeNKue nocpeulHocmu - HCTOYHOCTU B YCTHOﬁ U TIMCbMEHHOM peun, HC HUCKAXKAIIUC CMBICJIa OTBCTA WJIN PCUICHUAI,
cnyqaﬁHHe OITMCKH M T.II.

I/ICXOIISI U3 HOpM (HHTH63HHBHOfI CI/ICTGMBI), 3aJIOKCHHBIX BO BCCX IMMPCAMCTHBIX O6J'IaCT$IX, BBICTABIACTC OTMCTKA.

«5» CTaBUTCS MPU BHIMOJHEHUH BCEX 3aJJaHUI TTOJHOCTHIO WU NMPU HAUTMYUH | -2 MEJIKKX MOrPEITHOCTEN;
«4» cTaBUTCS MPU HATUYUU 1-2 HEIOYETOB WM OJTHOU OIIMOKH;
«3» cTaBUTCS MPHU BHITIOJIHEHUHU 1/2 0T 00beMa NMpe/IoKEHHBIX 3a1aHUMH;

«2» cTaBUTCS, €CIU JTOMYIIEHBl CYIIECTBEHHbIE OIMMOKM, TMOKAa3aBIllMe, YTO YYAIIUWACA HE BiaJieeT 00s3aTelIbHBIMU
YMEHUSIMU MTOIAHHON TEME B MOJIHOM Mepe (HEe3HaHHEe OCHOBHOTO IMTPOrPaMMHOT0 MaTepuana);

Ouenka ycmuuvlx 0meen o8 yuauiuxcs

Omeem oueHueaemca ommemkou «5», CCJIKM YUCHUK!

MIOJTHO PAaCKPBUI CoZiep’KaHre MaTepHraia B 00bemMe, IPelyCMOTPEHHOM IIPOrPaMMON;

U3JIOKWI MaTepHall TPAMOTHBIM S3bIKOM B OINPEACICHHOM JIOTMYECKON MOCIEN0BATEIbHOCTA, TOYHO HCIOIb3YS
TEPMHUHOJIOTHUIO MAaTEeMaTHUKU KaK yueOHOW NUCIUILINHBI,

MIPABUJIBHO BBITIOJIHUI PUCYHKHU, CXEMBI, COMYTCTBYIOIIUE OTBETY;

MOKa3aJ YMEHUE WUTIOCTPUPOBATh TEOPETUUECKHE MOJI0KEHUSI KOHKPETHBIMU IPUMEPAMU;

MIPOJIEMOHCTPUPOBAT YCBOCHHE paHEe M3YUYEHHBIX COIMyTCTBYIOMIMX BOMPOCOB, C(HPOPMUPOBAHHOCTHh M yCTOWUYHUBOCTH
UCIIOJIb3YEMBIX MIPU OTBETE YMEHUN U HABBIKOB;

OTBEYaJI CaMOCTOSITEILHO 0€3 HABOJSIIMX BOIMPOCOB yuHTeNs. BO3MOXHBI OJIHA - ABE HETOYHOCTH IMPU OCBEIICHUU
BTOPOCTETNIEHHBIX BOMPOCOB WJI B BBIKJIAJKaX, KOTOPHIE YUYEHHUK JIETKO UCIPABUI IO 3aMEYAHUIO YUUTEIS.

Omeem ouyenusaemcs ommemxou «4», €Clii OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OTMETKY «5», HO IpHU

9TOM UMECCT OJHMH N3 HCAOCTATKOB:



- JIONyIIEHbl OAWH-IABA HEIOYETa NPHU OCBEIICHUM OCHOBHOTO COJEP/KaHMsSI OTBETA, HWCIIPABICHHBIE IO 3aMEYaHMIO
YUUTEIIS;

- JomyuieHbl omuOKa uiau 0osee JByX HEJIOYETOB MPHU OCBEIEHUH BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJKAX, JIETKO
WCIIPABIICHHBIE 110 3aMEYaHUIO YUUTEIIS.

Ommemka «3» CTaBUTCS B CJICAYIOLIEM CIIy4ae:

- HEMOJIHO WJIM HEMOCHe0BaTeIbHO PACKPBITO COJAEpX AaHUE MaTepuasa, HO MOKa3aHO oOllee MOHMMAaHHE BOIpOca U
IIPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE JJISl JAJTBHEHIIETO YCBOCHUS MPOTPAMMHOIO MaTepHaia ONpEICIICHHbIC
HACTOSIILIEN ITPOrPaMMON.

Ommemka «2» CTaBUTCS B CICAYOIHUX ClIydasax:

- HE PacKpbITO OCHOBHOE COJIep KaHKHe Y4eOHOro MaTepuana;

- 0OHapy>XeHO HE3HAHWE WM HEMOJHOE MOHMMAaHWEe YYEHHMKOM OOJbIIedl WM Hambojee BaKHOW YacTH y4eOHOTO
Marepuana;

- JIOMYIICHBI OMKUOKHU B ONPEEICHUN TOHITUM, TTPU UCTIOIB30BAaHUN CIIEIIMAIBHOM TEPMUHOJIOTUH, B PUCYHKAX, CXeMax,
B BBIKJIAJIKaX, KOTOPBIE HE UCIPABJICHBI [10CJIE HECKOJIBKUX HABOIAIINUX BOIPOCOB YUUTEIS.
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