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IHosicHuTe ILHAA 3aNMMUCKA

[Iporpamma pazpaboTaHa AJis KJIaCCOB € Yri1yOJIeHHBIM U3y4YE€HHUEM alareOphl U COCTaBJICHA Ha OCHOBE:
o ®denepanpHoro 3akona ot 29 nexabdps 2012 roga Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny;
e [lpukaszoB MunucrepcTBa 00pa3oBaHus U Hayku Poccuiickoi denepanuu:
e or 17 npexabps 2010 roma No 1897 «OO0 yrBepxkaeHun ¢eaeparbHOro TOCYAapCTBEHHOT'O0 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOI'O O0ILIET0 00pa30oBaHUs»;
» [Ipukaza MunoOpHayku Poccum ot 31.12.2015 N 1576, N 1577 u Nel578 «O BHecenun uzmenenuit 8 ®I'OC HOOO,
OI'OC 000, OI'oC COO;

Pabouas mporpamma yueGHOro Kypca «Anredpay» paspadorana s oOydaromuxcs: 7-9 ki1accoB ¢ yriiyOJaEHHBIM U3YUYEHUEM
MaTeMaTUKH B COOTBETCTBHHU C aBTOpCKO# nporpammoii: deoktuctoB U.E. Anredpa. 7-9xmaccel. Pabouas mporpamma.

JlanHas mporpamMma OpHEHTHpPOBAHA Ha mpernoaaBaHue anreOpsl mo ydeOnmkam 0. H. MakaperueBa, H. I'. Munnrok, K. H.
Hemkosa, . E. ®eoktucroBa «Anredpa. 7 kiaccey, «Anrebpa. 8 kimacey», «Anredpa. 9 kinace» (M. : MHeMo3uHa) [T KITACCOB C
YIIIyOJICHHBIM U3YYE€HHEM MaTEMaTHKHU.

['1aBHOM 11€/1BI0 IIKOJBHOTO OOpa30BaHUs SIBISECTCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOM JTUYHOCTH MYyTEM BKIIFOUEHUS
€ro B pa3JIMuHble BHUJIbI IIEHHOCTHOW YEJIOBEYECKOW JEATENbHOCTU: YUYEHbE, MO3HAHUE, KOMMYHHUKaIus, MpoecCUOHATbHO-
TPYZIOBO# BBIOOD, JINYHOCTHOE CAMOPAa3BUTHE, [ICHHOCTHBIE OPUEHTAIINH, TIOUCK CMBICIIOB KU3HENEeATeNbHOCTH. C 3TUX MO3UIIUN
o0y4eHHe pacCMaTPUBAETCS HE TOJILKO KakK MPOIECC OBJIAJICHUS ONPEASIEHHON CyMMON 3HaHUN U CUCTEMOU COOTBETCTBYIOIINX
YMEHUH U HABBIKOB, HO M KaK MPOLIECC OBJIAJICHUSI KOMITETCHIASMU.

ITO onpeaeJauI0 Hejau 00y4eHUus1 MaTeMaTHUKe:

e (opMupoBaHHE MPEJCTABICHUN O MaTEeMaTUKE KaK YHUBEPCAIBHOM S3bIKE HAyKH, CPEJACTBE MOJEIUPOBAHUS SIBICHUU U
MPOIIECCOB, 00 UAEAX M METOJaX MATEeMATHKU;

® pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHUs, AJITOPUTMUYECKON KYJIbTYPhl, KPUTUYECKOTO
MBIIIUICHUSI HA YPOBHE, HEOOXOIMMOM Jisi Oyayiiel mpodeCCUOHAbHOM ESITEIbHOCTH, a TAaK)Ke MOCIeNyIoNero oOy4eHus B
BBICIIICH IIIKOJIE;

® OBJIQ/ICHUE MATEMATHUYECKUMHU 3HAHUSMHU U YMEHHSIMHU, HEOOXOIUMBIMHU B MOBCEIHEBHOMN KU3HU, JJI U3YUYCHHS HIKOJIBHBIX
€CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha Oo0Jiee BBICOKOM YpOBHE, MJid MOJy4eHHs oOpa3oBaHUs B OO0JACTAX, TPEOYIOMIMX
yrayOnEéHHON MaTeMaTUYECKOM MOJTOTOBKH;



® BOCIIMTAHHUE CPEICTBAMU MATEMATUKH KYJIbTYPhl JIMYHOCTH, TOHUMAHWS 3HAYMMOCTH MATEMATUKH I HAYYHO-TEXHUYECKOTO
mporpecca, OTHOIIEHHS K MaTeéMaTHUKEe KaK K 4YacTH OOIIEYeIOBEUYECKOM HATyphl uepe3 3HAKOMCTBO C HMCTOPHUEH pa3BUTHS
MaTEeMaTHUKH, YBOJTIOLNEH MAaTEMAaTUYECKUX UCH.

Ha ocnoBanum TpeboBanmii ['ocymapcTBEHHOro 00pa30oBaTEIBHOTO CTaHAApTa B COACPNKAHUU TEMATUUYECKOTO TUIAHUPOBAHUS
peanu3yroTCsl aKTyaJbHbIE B HACTOSIIIEE BPEMS KOMIIETEHTHOCTHBIHN, TUYHOCTHOOPUEUTUPOBAHHBIN U JEATEILHOCTHBIA MOIXO/IbI,
KOTOpBIE OMPEICIAIOT 321a41 00yYeHUs

® IPUOOPETEHNE MaTEMAaTHUCCKUX 3HAHUHN M YMCHUI;

e OBJIaJICHUE O00OIIEHHBIMHU CITIOCOOAMU MBICTUTEILHON, TBOPUYECKOMN JEATEIbHOCTH;

® OCBOCHHME KOMIETEHIUH: Y4YeOHO-MIO3HABATEIILHON, KOMMYHHKATHUBHOM, pPe(ICKCUBHOM, JHUYHOCTHOIO CaMOPa3BUTHUS,
IIEHHOCTHOOPUEHTUPOBAHHON 1 MPO(HEeCCHOHAIBHO-TPYI0BOr0 BEIOOPA.

MECTO INIPEJJMETA B YYUEBHOM IIJIAHE
VY4eOHbIi T1aH OTBOJUT HA KypC YTIIyOJIEHHOTO M3y4yeHus anreOpsl B 7-9 kiaccax 5 4 B Henento B 7, 8, 9 kiaccax, 170 yacoB B
roJI.

TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA YYEBHOI'O IIPEJIMETA

PabGouas mporpamMma yueOHOro Kypca «Aunredbpa» obOecrneunBaeT JAOCTHKEHUE CIEAYIOIIUX PE3YIbTaTOB OCBOCHHUS
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHuUsl.
JIn4HOCTHBIE:
® pa3BUTHE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTHM M CIOCOOHOCTH OOYYarOIIMXCS K CaMOpPa3BUTHIO U
caM00Opa30BaHUI0O Ha OCHOBE MOTHBAIMM K OOYYCHHIO M TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JajbHEHIIEH
WHIVUBUIYaIbHOW TPaeKTOpHH Ha 0a3e OPUEHTHUPOBKU B MHUpE Mpodeccuii U MpoPeCcCHOHAIBHBIX MPEANOYTECHUN ¢ y4ETOM
YCTONYMBHIX MO3HABATEIHHBIX HHTEPECOB;
¢ (hopMHpPOBAHUE IIETOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOM
MIPAKTHKH;
® pa3BUTHC KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHHMH W COTPYIHHYECTBE CO CBEPCTHHKAMH, JETBMU CTapIlero H
MJTQJIIIETO BO3pacTa, B3pPOCIABIMH B TpoIecce 0O0pa3oBaTENbHOW, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIeI0BaTEIbCKOM,
TBOPUYECKOU U JPYTUX BUIOB JEATEIHLHOCTH,
® yMEHHE SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIH B YCTHOW M MUChMEHHOW peuH, TOHUMATh CMBICT TIOCTABJICHHON 3a1a4H,
BBICTPAaWBaTh apTyMEHTAITUIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;



e (hopMUpOBaHUE MPECTABICHUS O MATEMAaTUYECKON HayKe KaK O chepe YeT0BEUECKOU IeSITEIbHOCTH, 00 3Tanax e€ pa3BUTHUSA, O
€€ 3HAUMMOCTH JIJI Pa3BUTHSI LIUBUJIN3ALUY;

® KPUTUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABAThH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

® TBOPUECKOE MBIILICHUE, MHUIIUATUBA, HAXOJYUBOCTh, AKTUBHOCTh MPH PEUICHUU aJIreOpanvecKux 3aaady;

® YMEHHE KOHTPOJIUPOBATH MIPOIIECC U PE3YJbTAT YUeOHON MaTEMaTUUECKOMN IEeITeIbHOCTH;

® CIOCOOHOCTh K OMOIMOHAIBHOMY BOCHIPHUATHIO MAaTeMaTHUYeCKMX OOBEKTOB; 3ajlady, pEHICHUM, pPacCyXICHUM.
MertanpeaMeTHble:

® yMCHHE CaMOCTOSTEIIPHO TUIAHUPOBATh AalbTEPHATHUBHBIC MYTH JOCTIKCHUS IIEJe, OCO3HAHHO BBIOMpaTh Haumbosee
s deKTUBHBIE CTIOCOOBI PElIeHHs Y4EOHBIX U MO3HABATEIbHBIX 33]1a4;

® YMEHHE OCYIIECTBISATh KOHTPOJb MO PE3yJbTaTy U MO CIOCO0Yy AEHCTBUS Ha YPOBHE MPOU3BOILHOIO BHMMAaHUS U BHOCHUTH
HE0OXOIMMbIE KOPPEKTUBHI;

® YMEHHE aJIEKBATHO OIEHUBATH NMPABWJILHOCThH WM OITMOOYHOCTH BBIMOJIHEHUSI y4eOHOM 3a1auu, c€ 0ObEKTUBHYIO TPYAHOCTD U
COOCTBEHHBIE BO3MOXKHOCTH €€ PElICHHUS;

® OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JICUCTBUAMM ONPEACIICHUS TMOHATHM, OOOOIIEHUs, YCTAHOBJICHHE AaHAJIOTHUIA,
KJaccu(dukanuii ma OCHOBE CaMOCTOSITEIbHOT'O BIOOpAa OCHOBaHUM M KPUTEPUEB, CTAHOBJIEHUE POAOBUIOBBIX CBS3EH;

® YMEHUE YCTAHABIMBATHh IMPUYMHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKOE PACCYXICHHUE, NeNaTh YMO3AKIIOUEHUE
(MHAYKTUBHOE, IEYKTUBHOE, 110 AaHAJIOTUN) U BBIBO/JIbI;

® yMEHHE CO3/]aBaTh, MPUMEHATh U MPEOOPa30BbIBATH 3HAKOBOCHMBOJIMYECKHE CPEACTBA, MOJEIU U CXEMbI ISl Y4€OHBIX U
MO3HABATENbHBIX 3aaY;

® YMEHHUE OpPraHU30BBIBaTh YUYEOHOE COTPYAHUYECTBO U COBMECTHYIO AECSATEIBLHOCTh C YYUTEIEM M CBEPCTHHKAMHU, ONPEICIAThH
1eH, MJIAHUPOBATh pacrpesaesieHre (QYHKIUM U pojied y4aCTHHUKOB, B3aMMOJECHCTBUE M OOIIME CIOCOObl PabOThl; yMEHHE
paboTtaTh B rpyIIe, HaXOAUTh 00IIee PElIeHUE U pa3peiaTh KOHPIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMNA U Yu€Ta HHTEPECOB,
CIIymiaTh naptTaépa, GopMyIHpOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

® pa3BuTHE Y4yeOHOW U OOUIEMOJIb30BATEIBCKOM KOMIETEHTHOCTH B 00JIaCTM HMCHOJB30BaHUA HH(OpPMAIMOHHO-
KOMMYHUKaIIMOHHBIX TexHosorui (MKTkomnereHTHOCTH);

e opMUpOBaHKE TIEPBOHAUATLHBIX MPEACTABICHUN 00 UAESIX U METOJaX MATEeMATHKH KaKk 00 YHHUBEPCAJIbHOM S3bIKE HAYKU U
TEXHUKH, O CPEJCTBE MOJIEIIMPOBAHMS SIBIICHUI U MPOLIECCOB;

® YMEHHE BHJETh MAaTEMaTUYECKYyIO 3a/lauy B KOHTEKCTE MPOOJEMHOW CUTyallud B JPYrUX IUCLMIUIMHAX, B OKPYKArOUIEH
KU3HU;

® YMEHHUE HAXOJUTh B PA3IUYHBIX HCTOYHUKAX HHGOPMAIMIO, HEOOXOAUMYIO JUIsl PEHICHUS MaTeMaTHYECKUX MpodsieM, U
MPEACTABIATh €€ B MOHATHON (popMe, MPUHUMAThH PEIICHUE B YCIOBHUAX HEMOTHON U M30BITOYHOM, TOYHOM U BEPOSTHOCTHOM



uH(hOopMaIuy;

® YMEHHE TOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HATJISIAHOCTH (PUCYHKH, YEPTEKHU, CXEMbI, TPAQUKU U T. I1.) JJIs
WUTIOCTPAIlMU, UHTEPIIPETALUY, apTyMEHTalIUH;

® YMEHUE BBIJIBUTaTh TUIIOTE3bI MPU PEIICHUU YUYEOHBIX 3a7a4 U TOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU;

® YMEHHE MPUMEHATHh UHIYKTUBHBIN U JETYKTUBHBINA CIIOCOOBI paCcCy ICHHM, BUIETh pa3IMYHbIC CTPATErUU PEIICHUS 3a]1a4;

® [OHMMAaHHUE CYIIHOCTH QITOPUTMUYECKUX MPEANUCAHUN M, YMEHHE J[IEMCTBOBAaTb B COOTBETCTBUHU C NPEMAJIOKEHHBIM
aJIrOPUTMOM;

® YMEHHE CAMOCTOSITEIbHO CTABHUTh II€JIH, BHIOMPATH U CO3/1aBaTh AJITOPUTMBI JIJISl PEIICHUS YICOHBIX MAaTEMATHIECKUX TIPOOIIEeM;
® yMEHHUE IUJIAHUPOBATh M OCYILIECTBIATH NIEATEIIBHOCTh, HAIIPABJICHHYIO HAa PELICHUE 3a/1a4 HCCIIEIOBATEIBCKOIO XapaKTepa.
IIpeamerHbie:

¢ (hopMHpOBaHME TPE/CTABICHUNA O MAaTEMAaTHKE KaK O METOJE MO3HAHUS JCUCTBUTEIBHOCTH, MO3BOJISIONIEM OIHMCHIBATh U
M3y4yaTh peajbHbIE IPOLIECCHI U SIBJICHUS,

® pa3BUTHE YMEHUI pabOTaTh ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh HEOOXOIUMYIO0 HH(POPMAIIHUIO),
TOYHO U TPaMOTHO BBIPAKATh CBOM MBICIM C NPUMEHEHHEM MAaTEMAaTHYE€CKONM TEPMHUHOJIOTMA U CHUMBOJIMKH, MPOBOAUTH
KJIacCU(UKAIMIO, CTPOUTD JIOTHUECKHE 000CHOBAHUS, /I0Ka3aTEIbLCTBA MATEMATUUYECKUX YTBEPKIACHUN;

® Pa3BUTHE MPEJICTABICHUN O YHUCIIE U YUCIOBBIX CUCTEMAaX OT HATYpalbHBIX JO0 JACHCTBUTEIBHBIX YMCEI; OBJIAJICHUE HABBIKAMU
YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAIbHBIX BBIYUCIICHHUII;

® OBJIaJICHHE CUMBOJILHBIM SI3IKOM alIreOphl, MpUEMaMU BBITIOJIHEHUS TOXKIECTBEHHBIX MPEOoOpa30BaHUN BBIpAKEHUMN, pPEIICHUs
YpaBHEHHI, CUCTEM YpaBHEHUM, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHEM MOJECIUPOBATh pealbHbIE CUTYyallUH Ha SI3BIKE
anreOpbl, HWCCIENAOBATh IOCTPOEHHBIE MOJIETM C HMCIOJIb30BAHMEM ammapara aireOpbl, HWHTEPIPETHUPOBATH IOTYYEHHBIN
pe3ynbTar;

® OBIIQJICHHE CHUCTEMOW (YHKIMOHAILHBIX TMOHSATHUN, pPa3BUTHE YMEHHUS WCIOIL30BaTh (YHKIIMOHATHLHO-TpAdUIECKUE
MPEACTABIICHUS I PEICHUS Pa3JIMYHbIX MAaTEMaTUUECKUX 3a/1a4, JIJIs1 OMUCAHUS U AaHAJIN3a PEabHbIX 3aBUCUMOCTEN;

® OBJIAJICHHE MIPOCTEUINIMMHU CIOCO0aMHU TIPEACTABICHUS U aHAIN3a CTAaTUCTUYECKUX JaHHBIX; opMHUpOBaHUE NMPEICTABICHUN O
CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE U O Pa3IMYHBIX CHOCO0AaX MX HM3YYEHHUs, O BEPOSTHOCTHBIX MOJEISIX;
pa3BUTHE YMEHHMM W3BJIEKaTh HWH(GOPMAIIMIO, MPEICTABICHHYI0O B TaOiMIax, Ha Juarpammax, Tpadukax, OINUCHIBATh U
aHAJTU3UPOBATH MACCHUBBI UHCIOBBIX JAHHBIX C TOMOIIBIO TOAXOJSAIIMX CTATUCTUUYECKUX XapaKTEPUCTHK, HCIOIb30BaTh
MMOHUMAHHUE BEPOSITHOCTHBIX CBOMCTB OKPYXAIOIINX SBICHUN MTPU IPUHATHH PELICHUI;

® pa3BUTHE YMEHHI NMPUMEHATh U3YUYEHHBIC NOHATHUSA, PE3YIbTAThl, METOMBI JJI PELICHUS 3a]ay MNPAKTUYECKOrO XapakTepa U
3a1a4 U3 CMEXKHBIX JUCHUIUIUH C HMCIOJIb30BAaHUEM IMPU HEOOXOJAMMOCTH CIIPAaBOYHBIX MaTEpHalioB, KOMIIbIOTEpA; YMEHHUM
MIOJIb30BATHCS OLIEHKOW U MPUKHUIKOM MPU MPAKTUYECKUX pacuETax;



e (opmupoBaHue ymeHu#l (popManuzalUd U CTPYKTYpUPOBaHUS HH(POpPMALMM, YMEHHs BBIOMpPATH CIOCOO MpEICTaBICHUS
JaHHBIX B  COOTBETCTBUM C IIOCTaBJICHHOM 3ajauell — TaONMIbl, CXeMbl, Ipa@uKu, auarpaMMbl — C HCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEJICTB 00paOOTKHU TAHHBIX.

Jis mocTmwkeHus: TpeOyeMbIX pe3yabTaTOB OCBOEHHUS MPOrpaMMbl Ha YIIYyOJIGHHOM YpPOBHE HEOOXOJMMO WCIIONb30BaTh
COBpeMeHHbIe METOAUKHU U TE€XHOJIOTHH.

e TexHonorusi MpoOJAEMHOTO OOYYEHHS, CIOCOOCTBYET (OPMHPOBAHUIO y OOYUYAIOIMIMXCS HEOOXOAUMOW CUCTEMBbI 3HAHUH,
Pa3BUTHIO HMHTEIUICKTYAIbHBIX CIIOCOOHOCTEH, CIOCOOHOCTH K CamMo0Opa3oBaHUIO. DTO JOCTHTaeTCs 3a CYeT TOro, 4To B
nporecce mpodIeMHOro o0y4eHUs] yCBOCHHE y4eOHOr0 MaTepuaia MPOUCXOIUT B XOJl€ aKTUBHOW MOWCKOBOW JEATEIBHOCTH B
NpoIIecCe PEIICHUs] CHUCTEMbl MPOOJIEMHO-TIO3HABATEIbHBIX 3a/1ad. JlaHHAas TEXHOJOTHUSl IMO3BOJIUT OOYYArOIIMMCSI BBISBIISTH
npobieMy, CTaBUTh 33J]a4M U HAXOAUTh MTyTH pa3peuieHus mpoOIeMbl;

e TexHOMOrus JTUYHOCTHO-OPUEHTHUPOBAHHOTO OOpPa30BaHUS TMO3BOJSET OTCIEKMUBATH PA3BUTHE KaKIOTO OOYUYaIoIIErocs B
CpPaBHEHUHU «C CaMHUM COOOI», BHICTpauBaTh WHIWBUIYAIbHBINA IJIaH PabOThl ¢ OOYy4alOMMUCA U B pe3yJiibTare J0OMBATHCS
MOCTaBIICHHBIX €I C KaXKIbIM 00yJarOIUMCS;

oCKPAM TexHoJOrNs,

e llHpopMaIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUM MO3BOJISIIOT O0ECHEeUnuTh JOCTYN K pa3HOOOpa3HON HH(popMauy;
YBEIIMYUTH BO3MOXKHOCTH CPENCTB, POPM U TeMIla W3Y4YEHHs] MaTepuaja MOBBICUTh MOTHBAIIMIO CAMOCTOSATEIHHOTO H3yYEHHUS;
pa3BUBATh yUeOHYIO HHUIIMATUBY, CIOCOOHOCTH 00YyUYaIOUTUXCAL.

IIVIAHUPYEMBIE PE3YJIbTATHBI

B pe3yabTaTte nudyueHusi ajare0pbl Ha yriiy0JIeHHOM ypOBHe B 7-9 Ki1accax BbINYCKHUK HAYYUTCSH

DJIeMeHTbl TEOPUU MHOKECTB 1 MaTeMATHYeCKOM JIOTHUKH :

e CBOOOJHO OmepHUpOBaTh MOHATHUSIMHU: MHOXECTBO, XapaKTEPUCTUKHA MHOXECTBA, JIEMEHT MHOYKECTBA, IyCTOE, KOHEYHOE U
0ECKOHEYHOE MHOKECTBO, ITOJIMHOKECTBO, IPUHA/JIEKHOCTh, BKJIIOUEHHUE, PABEHCTBO MHOYKECTB, CIIOCOOBI 33/1aHNE MHOKECTBA;
® 33/1aBaTh MHOXKECTBA Pa3HbIMU CIIOCOOAMU;
® [IPOBEPSTH BHIITOJIHEHUE XapAKTEPUCTHYECKOTO CBOMCTBA MHOXKECTBA,

e CcBOOOJHO ONEPUPOBATH MOHATHUSMHU: BBICKA3bIBAHHE, MCTUHHOCTb U JIOXKHOCTb BBICKA3bIBAHMSI, CIIOXKHBIE U IPOCTHIC
BBICKA3bIBaHMsI, OTPULAHWE BBICKA3BIBAHUM; WCTUHHOCTb M JIOXKHOCTb YTBEPXKACHUS W €ro OTPHUILAHMS, ONEpalHuHd Hal
BBICKA3bIBAaHUSIMU: U, WIH, HE; YCIOBHbIE BHICKA3bIBAaHUS (MMILUIMKALIUN);

® CTPOUTH BBICKA3bIBAHUS C HCIIOJIb30BAHUEM 3aKOHOB aJIreOphl BHICKAa3bIBAHUH.

B noBceagHEeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:



® CTPOUTH PACCYXKICHUS HA OCHOBE UCIOJIb30BAHUS TTPABUJI JIOTUKU;

® JICTIOJIb30BaTh MHOXKECTBA, OTEPAIlMK C MHOKECTBAMH, UX rpaduuecKoe MPeCTaBICHUE I ONMUCAHUS PEAbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIICHUY 3aJ1a4 JIPYTUX y4ECOHBIX TPEIMETOB.

Yucaa

e CBOOOIHO ONEPUPOBATH MOHATUSMU: HATypaIbHOE YHCIIO, MHOKECTBO HATYpaJbHBIX YHUCE, IIEJI0€ YUCIIO, MHOXKECTBO IEThIX
quces, 0OBIKHOBEHHAsS IpO0b, AeCSITUYHAs ApOoOb, CMENIaHHOE YHUCIIO, PAIIMOHAIBHOE YMCIIO, MHOXKECTBO PAIlMOHAIBHBIX YHUCE,
UppalMOHATBHOE YHUCIIO, KOPEHb CTEMEHU N, JACUCTBUTEIBHOE YHCIIO, MHOXECTBO JIEHCTBUTEIBHBIX YHCEN, T€OMETpUYEeCKas
UHTEPIIPETAIMs HATYPATbHBIX, LEbIX, PAIIMOHATBHBIX, JEUCTBUTEIbHBIX YUCET;

® TIOHUMATh U OOBSICHATH PA3HUILY MEXKY TTO3UIIMOHHOW M HEMO3UIIMOHHON CUCTEMaMU 3aIlTUCH YUCETT;

® [ICPEBOAUTH YUCIa U3 OJHON CUCTEMBI 3aMUCH (CUCTEMbI CUYUCIIEHHUS) B IPYTYIO;

® JJOKa3bIBaTh W HCIOJIL30BaTh MPU3HAKM AenuMocth Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMmBbl U TNpOU3BENCHUA YMCEN TPHU
BBITIOJITHCHUY BBIYUCIICHUI U PEIICHUM 3a71aY;

® BBLITIOJIHSTH OKPYTJICHUE PAIMOHAJIBHBIX U UPPALMOHAIBHBIX YUCEN C 33JITaHHOU TOYHOCTBIO;

® CpaBHHMBATh JCHCTBUTENBHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

® YIOPSII0YMBATh YHUCIIA, 3allMCaHHbIE B BUAE OOBIKHOBEHHON M JIECSITUYHOM ApOOM, YuCia, 3alIMCAHHBIE C HMCMOJIb30BAHUEM
apuMeTHUUECKOro KBaJIpaTHOTO KOPHS, KOPHEH CTENeHU OOoJIbIiIe 2;

e Haxoauth HOJI 1 HOK uwncen pazHbiMu criocobamMu M UCTIOIB30BaTh UX NP PEIICHUH 33]1a4;

® BBLINOJHATH BBIYKCICHUS U NPEOOpa30BaHUsSI BBIPAKEHHM, COJEp)KAIIMX ACHCTBUTENbHBIE YUCTIA, B TOM YHUCJIE KOPHH
HaTyPAJIbHBIX CTEIICHEN.
Bvinycknuk nonyuum 603moxcHocmp:

1) noznaxomumuvcs ¢ NOUYUOHHBIMU CUCTNIEMAMU CYUCTEHUSL C OCHOBAHUAMU, omaudHbiMu om 10;

2) yenyboumos u pazeums npe0CmagieHusi 0 HamypaibHblX YUCAAX U CBOUCNBAX 0eNUMOCIL,

3) Hayuumbcs  ucnonwb308amb  NPUEMbBL,  PAYUOHATUSUPYIOUUE  BBIYUCIEHUS, NPUOOPecmu NPUBLIYKY KOHMPOIUPOBAMb
BbIYUCIEHUSL, 8bIOUPASL NOOXOOAUWUL OJIsL CUMYAYUU CHOCOO.

4) pazsumsv npedcmasienue 0 YUCie U YUCL08bIX CUCTEMAX OM HAMYPATbHBIX 00 OeliCIEUMENbHbIX YUCe, O POIU 8bIYUCTEHULL 8
yenogeyeckou npaxkmuke,

5) pazeums u yenyoumo 3uanus 0 0eCAMu4HOU 3aNUCU OeUCMEUMENbHbIX YUCel (NepuooudecKue u Henepuoouyeckue opoou).

B noBceHeBHOI KM3HU M NIPHU U3yYE€HHUH APYTHX NMPeAMETOB:

® BBINOJIHATHh U OOBSICHATH PE3yJIbTaThl CPABHEHUS PE3YJITATOB BHIUMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4, B TOM YUCTIE
NPUOJIMKEHHBIX BBIYMCIICHHI, UCIIONb3YS Pa3HbIE CIIOCOObI CPAaBHEHUM;

® 3aMMCHIBATh, CPABHUBATD, OKPYTJISITh YUCIOBBIE JAHHBIC PEATbHBIX BEIMYMH C UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,



® COCTaBJISITh M OIEHWBATHh Pa3HBIMU CIIOCOOAMU YHCIIOBBIC BRIPAKECHHS MPHU PEUICHUN MPAKTUICCKUX 3a1a4 U 3a7a49 U3 APYTHUX
y4€OHBIX MMPEAMETOB.

ToxknecTBeHHBIE TPe0OpPa30BaHUA

e CBOOOTHO OTIEPUPOBATH TIOHATUSIMH CTETICHH C IIETBIM U IPOOHBIM MTOKA3aTeIeM;

® BBITIOJTHSATH JOKA3aTEIbCTBO CBOMCTB CTENEHU C IEJIBIMU U IPOOHBIMU MTOKA3aTENIMH;

® OIEPUPOBATH MOHATUSMHU «OJHOWICHY», «MHOTOWICH», «MHOTOWIEH C OJHOW MEpPEeMEHHO», «MHOTOYJIEH C HECKOJbKHUMHU
nepeMeHHBIMIY, KOA(D(OHUIIMEHTH MHOTOWICHA, «CTAHIAPTHAS 3aITMCh MHOTOWICHAY, CTEIICHh OJHOYJICHA M MHOTOYJICHA;

e cBOOOTHO BIIJIETh IPHEMaMU TIPEOOPa30BaHUS IENBIX U IPOOHOPAITMOHATLHBIX BHIPAKCHUI;

® BBIMNOJHATH PA3J0’KEHHE MHOTOWIEHOB Ha MHOXHUTEIM Pa3HbIMU CIIOCOOaMHM, C UCIOJIb30BAHUEM KOMOWHAIUN Pa3IudHBIX
MIPUEMOB;

® HCIIONB30BaTh TeopeMy Buera m teopemy, oOpaTHyro Teopeme Buera, myis momcka KOpHEH KBaJIpaTHOTO TpPEXuieHa W IS
pelieHus 3a7a4, B TOM YKCIIe 33/1ay ¢ apaMeTpaMy Ha OCHOBE KBaJPaTHOI'O TPEXUJIeHa;

® BBITIOTHATH JACICHUE MHOTOWICHA HA MHOT'OYJIEH C OCTATKOM;

® JOKa3bIBATh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEU CTEIIEHU N;

® BBLITIOJIHATH IPEOOPA30BaHUs BEIPAXKEHUM, COIEpKAIINX KBAJAPATHbIE KOPHH, KOPHU CTENIEHHU h;

¢ CBOOOTHO ONIEPHPOBATH MOHATUAMHU «TOXKIECTBOY», KTOXKIACCTBO HA MHOXKECTBEY, «TOXKJIECTBEHHOE MTPeoOpa30BaHUECy;

® BBITIOTHATE PA3IMIHbBIC TPEOOPA30BAHUS BRIPAKECHHM, COACPIKAIITINX MOTYJIIH.
Boinycknuk nonyuum 603moxcHocmp:

1) nayyumovcs 6binoHsAMb MHO2OUIACOBBLE NPEOOPAZ0BAHUSL PAYUOHATLHBIX GbIPAICCHUL, NPUMEHSS WUPOKULL HAOOP cnocob08 u
NpUEMO8;

2) npumeHsmb ModicOeCmeeHHble npeodPazo6anus ONisl peuleHUs 3a0a4 U3 PAasIudHblX pazoenos Kypca (Hanpumep, OJis
HAX0XCOeHUs. HaUOOIbULe20/HAUMEHBULE20 SHAYEHUS BbIPAINCEHUSL).

¢ B noBceHeBHOI KU3HU U IPU U3YYEHUH IPYTUX NPEeIMETOB:

® BBLIMOJHATh NMPeoOpa3oBaHUs U JCHCTBUSA ¢ OYKBEHHBIMH BBIPAXKEHUSIMU, YUCIOBBIE KOI(DPUIUMEHTH KOTOPBIX 3alHCaHbI B
CTaH/JapTHOM BH/IC;

® BBITIOTHATH TPEOOPA30BAHMUS PAITMOHABHBIX BRIPAKEHUHN MPH PEIICHUH 3a7a9 IPYTUX YICOHBIX MPEIMETOB;

® BBHINIOJIHATH MPOBEPKY MPABAONON00MS (PUINYECKUX U XUMHUECKHUX (OpMYJT HA OCHOBE CpPaBHEHHUS pa3MEpHOCTEH U
BAJICHTHOCTEM.

YpaBHeHUs U HEPABEHCTBA

e CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC YpPAaBHEHHsS W HEPABEHCTBA, YpaBHEHHE,
SIBJISTFOIIICECS] CIICICTBUEM JPYroro YpaBHEHHUS, YpaBHEHHS, PaBHOCHJIbHBIE Ha MHOXKECTBE, PaBHOCHIBHBIC TPEOOpa3OBaHUS



YPAaBHEHHU;

e pelaTh pa3Hble BUJIbl YPAaBHEHUIM U HEPABEHCTB M UX CHUCTEM, B TOM YHCIIe€ HEKOTOpbIE yYpaBHeHUs 3 U 4 cTeneHel, ApoOHO-
palMoHANIbHBIE U UPPALlMOHAIbHBIE;

® 3HATH TeOpeMy Buera /11 ypaBHEHUM CTEIIEHU BBIIIE BTOPOU;

® [IOHUMAaTh CMBICII TEOPEM O PABHOCUIIbHBIX U HEPABHOCUIIBHBIX MPEOOPA30BAHUSIX YPAaBHEHUN U YMETh UX JJOKa3bIBaTh;

e BIAJCTh Pa3HbIMU METOJAMU pEIICHUs YpPaBHEHUM, HEPAaBEHCTB M HX CUCTEM, yMEThb BBIOMPATh METOJA pELIECHUS WU
00OCHOBBIBATh CBOM BBIOOP;

® ICIIOJIb30BAaTh METOJ MHTEPBAJIOB JJI PEUICHUS HEPaBEHCTB, B TOM YHCIIE€ JAPOOHO-pallMOHAIBHBIX M BKJIIOYAIOMIUX B ce0s
MppalOHATbHBIE BHIPAKECHHUS;

e pemaTh ajareOpandecKkue ypaBHEHHS M HEPABEHCTBA M MX CHCTEMBI C IMapamMeTpaMu airedpandeckuM U rpapuuecKum
METO/IaMH;

® BJIQJICTh Pa3HBIMU METOJIAMH J10OKA3aTeIbCTBA HEPABECHCTB;

e peliaTh ypaBHEHHUS B LIEJIbIX YUCHAX;

® 11300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble YpaBHEHHUSIMH, HEPABEHCTBAMH U UX CHCTEMaMHU.

Bovinycknuk noayuum 603moxcHocmy:

1) oeradems cneyuanvuvimu npuémamu peuienus ypasHeHull U CUCmeMm YpaeHeHUll; Y8epeHHO NPUMEHAMb annapam ypagHeHull
0J11 peulenus pazHooopa3HbIX 3a0a4 U3 MAMeMamuKu, CMENCHbIX NpeoMemos, NPAKMUKU,

2) npumenams epaguieckue npedCmasienus 0 UCCIe008aHUSL YPAGHEHUN, CUCTeM YPABHEHUL, COOepHCAuUX OYKeeHHbIe
Ko3¢hpuyuenmoi.

3) HayduUTbCA PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb annapam HepageHcmes Os
peuteHus pazHooopa3HbIX MAMEMAmu4eckux 3a0ay U 3a0a4 U3 CMeNCHbIX NPeOMemos, NPAKMUKU,

4) Hay4uThCS npumeHamsb cpagpuueckue npedcmasnenus O UCCIe008AHUS HEPABEHCME, CUCMEM HEPABEHCMS, COOePHCAUJUX
OyK6eHHbIe

K03 huyuenmoi.

B noBceqHeBHOM JKM3HU M NIPH U3yYeHHUH JAPYTHUX NMPeMeETOB:

® COCTABJISITh U PeLIaTh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IIPH PELICHNUH 334 IPYTUX yUYEOHBIX NIPEIMETOB;

® BBINOJHATh OLEHKY MpPaBAONOAOOHsS PE3yNIbTATOB, MOJYYAEMbIX NMPU PELICHUHU DPA3JIUYHBIX YPABHEHUMW, HEPABEHCTB M HUX
CUCTEM IIPU PELICHNH 3aa4 IPYTUX y4eOHbIX NIPEIMETOB;

® COCTABJISITh U PELIaTh YPABHEHMsI U HEPABEHCTBA € IapaMeTpaMH IIPH PELICHNUH 3a]a4 IPYIUX y4EOHBIX IPEIMETOB;

® COCTaBJISAITb YPABHEHUE, HEPABEHCTBO WJIM UX CHCTEMY, ONHUCHIBAIOLIME PEATbHYIO CHUTYalMI0 WM MPUKIAAHYIO 3a7ady,
WMHTEPIPETUPOBATh NIOJYYEHHBIE PE3YIIBTATHI.



DOyHKUNHA

e CBOOOIHO OMEpPUPOBATH MOHATUSIMH: 3aBUCUMOCTD, (DYHKIIMOHATIbHAS 3aBUCUMOCTD, 3aBUCHMas U HE3aBUCHMas IEPEMEHHEIE,
byHKUMA, cnocoObl 3aiaHusl (YHKUUH, apryMEHT M 3HayeHue (QyHKUMH, OOJACTh OINpPEACNICHHS U MHOXXECTBO 3HAUYCHHUS
byHKIMA, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOMIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIMH, HAaMOOJbIIEE ¥ HAUMEHbIIIEEe 3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIIMU, MEPUOJUYHOCTh (YHKIMH, rpaduk (QyHKIHUHU, BEPTUKAIbHAs, TOPU3OHTAJIbHAS, HAKJIOHHAS
ACHUMIITOTHI; TpaK 3aBUCUMOCTH, HE ABJISIONICHCS (QYyHKIUEH,

® CTpouTh Tpaduku (PYHKIMHA: TUHCHHOU, KBAAPATUIHOMW, TPOOHO-TMHEHHON, CTEIEHHONW IPH Pa3HBIX 3HAYCHHUSAX IOKA3aTENsd
crenenu, y =IX| ;

® KCITOJIB30BATh Mpeodpa3oBanus rpaduka pynkiuu y= f (X) mis mocrpoerus rpadukos Gpynkmmii y =af (kx+ b) +c ;

® AaHAJIM3UPOBATH CBOMCTBA (QYHKITMN U BUJ Tpadrka B 3aBUCUMOCTH OT TIapaMeTPOB;

® CBOOOJIHO OIEPUPOBATH MOHATUSMHU: TMOCIEIOBATEIHHOCTD, OTPAaHUYECHHAS MOCIIEI0BATEIbHOCTh, MOHOTOHHO BO3pacTaroIasi
(yObIBaromias) mocaeaoBaTeIbHOCTh, MIPEAEIT MOCIIEI0BATENbHOCTH, apudMeTHiecKasl Iporpeccus, reoMeTpuyecKasi Mporpeccus,
XapaKTEePUCTUUECKOE CBONCTBO apu(PMETHIECKOMN (Tr€OMETPUUYECKOMN ) TPOTPECCUH;

® WCIIOJIb30BaTh METOJ] MaTeMaTUYeCKOW MHIYKIMH JJis BbIBOAA (OpMYJ, JOKa3aTeIhCTBA PABEHCTB U HEPABEHCTB, PEIICHUS
3a/1a4 Ha JeIMMOCTh;

® 1ICCJIEIOBATh MOCJIEI0BATEILHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e peraTh KOMOMHUPOBAHHBIC 33/1a4U Ha apU(PMETHIECKYIO M TEOMETPUUECKYIO TIPOTPECCUH.

BuvinyckHuk nonyuum 603mM0MCHOCHb HAYYUMbCA:

1) nposooums uccredosanus, CesA3aHHbIE C UYYEHUEM CEOUCME (DYHKYUL, 6 MOM YUCle C UCHOIb308AHUEM KOMNblomepd, Hd
OCHOBe epaghuKo8 u3yyeHHbIX QYHKYULL cCmpoums Oojee ClodHCHble 2PAPUKU (KYCOUHO-3A0aHHble, C «8bIKOIOMBIMUY MOUYKAMULU M.
n.);

2) ucnonvzo8ame YHKYUOHATbHbIE NPeOCABIeHUs. U CEOUCMEA (DYHKYULL OJis PeUuleHUst MameMamuyeckux 3a0ay U3 pasiuyHblx
pazoenos Kypca

B noBceHeBHOM KU3HM M IPH U3YUYEHHHU APYTUX MPeIMETOB:

® KOHCTPYMPOBAaTh M HCCIEAOBaTh (DYHKIIMU, COOTBETCTBYIOIIME pEajbHBIM IpOILlecCaM W SIBICHHUSIM, HHTEPIPETUPOBATH
MOJIyYEHHBIE PE3yJbTaThl B COOTBETCTBUH CO CIELM(PUKON UCCIIelyeMOro Mpolecca Uil sIBJICHHUS;

® JICTIOJIb30BaTh rpadMKu 3aBUCUMOCTEHN JJI UCCIEAOBAHUS PEabHBIX MPOIIECCOB U SBJICHHUI;

® KOHCTPYHUPOBATh U MCCIEAOBATh (DYHKIIMU MIPH PEIICHUU 3a]1a4 IPYTrUuX YIeOHBIX MPEIMETOB, HHTEPIPETUPOBATH MOTYUYCHHBIE
pE3yNbTAThl B COOTBETCTBUU CO CIIeU(PUKON yueOHOro mpeaMeTa.

CrarucTuka ¥ TeOpHsi BepOATHOCTEN



e CBOOOAHO OINEpPUPOBATH MOHATHIMH: CTOJIOYAThIE M KPYTrOBbIE AMArpaMMbl, TaOJIMLbI JaHHBIX, CPEIHEE apUPMETHUYECKOE,
Me/MaHa, HauOoJblliee U HauMEHbIIIee 3HaU€HUsI BBIOOPKH, pa3Max BbIOOPKHU, AUCTIEPCHS U CTAaHAAPTHOE OTKIOHEHHE, ClayJaiiHas
M3MEHUYHUBOCTb;

e BpIOMpaTh Haubosee yI0OHbIN crioco0 mpecTaBlieHns HHPOpMaLnHy, aJleKBATHBIN €€ CBOMCTBAM U LEJISIM aHAJIN3a;

® BHIYHUCIIATH YHCIOBbIE XapaKTEPUCTUKHU BBIOOPKU;

e CBOOO/JIHO ONEPUPOBATH MOHIATUIMM: (PAKTOpUAII YKMCIIA, IEPECTAHOBKH, COUETAHUS U pa3MeleHus, TpeyroiabHuk [lackans;

e CBOOOAHO ONEPUPOBATH MOHATUSAMM: CIIYYAHBIA ONBIT, CIy4YalHbIN BBIOOP, UCHBITAHUE, AIEMEHTAPHOE CIy4yallHOE COObITHE
(ucxon), KJIaCCUYECKOE OIpe/iesIeHue BEpOSTHOCTU CIIy4allHOTO COOBITHS, ONEpalMy HaJ CIydyalHbIMU COOBITHSIMH, OCHOBHBIE
KOMOUHATOpPHBIE (POPMYIIBI;

® CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: CIYYalHBIN OIBIT, CIy4YailHBIN BBIOOp, MCIIBITAHUE, SJIEMEHTAPHOE CIy4ailHOE COOBITHE
(ucxom), KIIACCUYECKOEe OIpeeieHNe BEPOSITHOCTH CIyYalHOTO COOBITHS, ONEpanuyd Haj CIydYalHBIMH COOBITHSIMU, OCHOBHBIC
KOMOMHATOpPHBIE (POPMYIIBL;

® 3HATh [IPUMEPHI CITYYallHBIX BETUYNH, U BBIYUCIISITh X CTATUCTUYECKUE XapAKTEPUCTHUKHY;

® JICTIOJIb30BaTh (POPMYJIBI KOMOMHATOPUKH MPU PEIICHUH KOMOMHATOPHBIX 3a]1a4;

® pelIaTh 3a/1a4v Ha BBIYUCIIEHUE BEPOSITHOCTH, B TOM UHUCIIE C UCIIOIb30BaHUEM (POPMYII.
Boinycknuk noayuum 603mMoMHcHOCMb:

1)npuobpecmu nepsonauanvhvlli ONLIM  OpeaHuzayuu co6opa OAHHLIX NPU NPOBEOeHUU ONpoca OOUWEeCMBEHHO20 MHEHUs,
OCYWecmenamy ux anauus, npeocmasiimy pe3yibmamyvl onpoca 6 uoe maobauysl, OUASPAMMbL.

2)npuobpecmu onvim npogedeHus: CAYYAUHbIX IKCHEPUMEHMOB, 8 MOM YUCIE C NOMOWbIO KOMHLIOMEPHO20 MOOeNUPOBaAHUs.,
UHmMepnpemayuy ux pe3yavmamos.

B noBceqHeBHOM JKM3HU M NIPH U3YYEHUHU APYTHX NPEJIMETOB:

® IIPE/ICTABIATH HH(OPMALIMIO O PEATbHBIX MPOIIECCaX U SABIECHUSIX CIIOCOOOM, aJeKBATHBIM €€ CBOMCTBAM U II€JIM UCCIICIOBAHMS,
® aHAJIM3UPOBATh M CPaBHUBATh CTATUCTUYECKHE XAPAKTEPUCTUKU BBIOOPOK, MOITYUYEHHBIX B MPOLIECCE PEIICHUs MPUKIIAJHOU
3a/1ayy, U3y4EHHUs PEabHOrO SIBJICHUS, pELIEHUS 3a/1a4i U3 JPYTHX y4eOHbIX NPEAMETOB;

® OLICHUBATh BEPOATHOCThH PEAJIbHBIX COOBITUI U SIBIICHUN B PA3JIMYHBIX CUTYALMSIX.

TexcToBBIE 3a1a4n

e Pemiath NpoCThI€ U CIOKHBIE 33J]a4M, a TAKXKE 3a/1a4M MOBBIIIEHHON TPYAHOCTH U BBIACIATh UX MAaTEMAaTUYECKYIO OCHOBY;

® pacro3HaBaTh pa3HbIC BUJIbI M THUIIbI 3a/1a4;

® JCIIOJNB30BaTh PA3HBIE KPAaTKUE 3alIMCH KAaK MOJEIHM TEKCTOB CIIOKHBIX 3a4ad M 3aJa4 IIOBBIIIEHHOW CJIOXKHOCTH [UIsl
MOCTPOEHUSI TOMCKOBOM CXEMBbI U pEIIeHUs 3a7a4, BEHIOMPAaTh ONTUMAIBHYIO JIJISl paCCMAaTPUBAEMOMN B 3a/laye CUTYallMd MOJIEIb
TEKCTa 3aJa4H;



® pa3IMyYaTh MOJENb TEKCTa U MOJEb PEIICHUs 3aJa4l, KOHCTPYUPOBAaTh K OJAHOW MOJAENH PEIICHUS CIOXHBIX 3a/1a4 pa3Hble
MOJIEM TEKCTa 3a/1a4y; ® 3HaTh U NPUMEHATh TPU croco0a MOMCKa penieHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBUS K
TpeOOBaHNIO, KOMOMHUPOBAHHBIN);
® MOJIEJIMPOBATH PACCYKJICHUS IPU MOUCKE PEIICHHS 3a7a4 C IOMOIIBIO Tpad-CXEMBI;
® BBIJICIIATH JTAIbl PELICHMS 3aJa4H U COAECPKaHNE KAKIO0r0 3Tara;
® yMeThb BBIOMpPATh ONTUMAJbHBIA METOJ PEUICHMs 3aJaud M OCO3HaBaTh BbIOOp METO/AA, paccCMaTpUBATh Pa3JIMYHbIE METOJbI,
HaXOJUTh Pa3HbIE PEUIECHUS 3a/1a4H, €CJIM BO3MOKHO;
® AaHAJIM3UPOBATH 3aTPYAHEHUS NIPH PELICHUH 33/aY;
® BBINOJHATH Pa3JIMYHbIE MpeoOpa3oBaHUs MPEIJIOKEHHOHN 3a/71aud, KOHCTPYHMPOBAaTh HOBBIE 3aJaud U3 JAHHOH, B TOM 4YHCIIE
oOpaTHbIE;
® UHTEPIIPETUPOBATH BBIYMCIUTENIBHBIE PE3YJIBTATHI B 3a/1a4€, HCCIEA0BATh NOJYYEHHOE PELICHUE 3a/1a4U;
® U3MEHSTH YCIIOBHUE 3a/1a4 (KOJIMYECTBEHHbIE WIIM KaYE€CTBEHHbIE JaHHBIE), UCCIIEI0BATh U3MEHEHHOE MPEe0Opa30BaHHOE;
® aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAallMH B3aMMHOI'O PACION0KEHUS ABYX OOBEKTOB U M3MEHEHHUE UX XapaKTEPUCTUK IpH
COBMECTHOM JIBIJKEHUU (CKOPOCTh, BPEMs, pACCTOSIHUE) TPY PEIICHUH 3a/1a4y Ha ABM)KEHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B
IPOTUBOIOJIOKHBIX HANPABICHUIX, KOHCTPYHPOBATh HOBbIE CUTYyallMM Ha OCHOBE M3MEHEHUs YCIOBUH 3a7auu IpU JBUKEHUHU 10
peke;
® JICCJIEIOBATh BCEBO3MOKHBIE CUTYALIMU [IPU PEILIECHUH 3a/1a4 Ha ABM)KEHHE 110 PEKE, pACCMAaTPUBATh pa3HbIe CUCTEMbI OTCUETA;
e pemiath pa3HO0Opa3HbIE 33aUu «HA YaCTHY;
e pemiath 1 000CHOBBIBATH CBOE pEIIEHUE 3a/1a4 (BBIACIATh MAaTEMAaTUUYECKYIO OCHOBY) Ha HAXOK/JIEHUE YaCTH YUCIa U YUCia Mo
€ro 4acTH Ha OCHOBE KOHKPETHOT'O CMBbICIa APoOu;
® OOBSCHATH WACHTUYHOCThH 3a/lay Pa3HbIX THUIIOB, CBS3bIBAIOIIMX TPU BEIMYMHBI (Ha pabOTy, Ha MOKYIKH, Ha JBU)XEHHUE),
BBIJICNIATH 3TH BEIUYMHBI U OTHOLIEHUSI MKy HUMU, IPUMEHATh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHbIE 3a/1a4
YKa3aHHBIX TUIIOB;
® BJIaJIETh OCHOBHBIMHM METOJIaMU pELICHUs 3a]]a4 Ha CMECH, CIUJIaBbl, KOHLIEHTPALMH, UCIIOJb30BaTh UX B HOBBIX CUTYalUSX IO
OTHOLIEHUIO K U3YYEHHBIM B Ipoliecce 00yUYeHus;
® pemaTh 3a/1a4d Ha NPOIEHTHI, B TOM YHCJIIE, CIOKHBIE IPOLIEHTHI C 00OCHOBAaHUEM, UCIIOJIB3Ysl pa3HbIE CLIOCOOBI;
e pellath JOrMYECKHEe 3a/la4ll pa3HbIMHU CIIOcO0aMu, B TOM YHCIIE, C IBYMsl OJIOKaMU U ¢ TpeMs 0J0KaMH JIaHHBIX C MOMOIIbIO
TaOJIHIL;
® pelaTh 3aJ1a4u 0 KOMOWHATOPHUKE U TEOPUU BEPOSTHOCTEN HA OCHOBE MCIOJIb30BaHUS U3YUEHHBIX METOAOB U OOOCHOBBIBATH
pELICHHE;
® pelIaTh HECIOXKHbIE 3a]]a4l 10 MAaTEMAaTUUYECKON CTaTUCTHUKE;



® OBJIaJIETh OCHOBHBIMH METOJAMH pEIICHUs CIOKETHBIX 3a/ad: apudMeTH4ecKuil, anreOpanueckuid, mepedop BapUAHTOB,
r€OMETPUYECKUM, rpadyuuecKuil, IPUMEHSITh UX B HOBBIX 110 CPABHEHHUIO C M3YYECHHBIMU CUTYaIIUSIX.

B noBceaHeBHOM KM3HU U NP U3YYEHUH APYTUX MPEAMETOB:

® KOHCTPYMPOBATh HOBBIE ISl JAHHOW 33/a4M 3aJaYHbIE CUTyallUH C YYE€TOM PEAJIbHBIX XAPAKTEPUCTUK, B YACTHOCTH, IPHU
pelIeHUH 3ajad Ha KOHIIEHTpallMM, YYUTHIBaTh IUIOTHOCTH BEILECTBA; pellaTh M KOHCTPYUMPOBATh 3aJadyd Ha OCHOBE
pPacCMOTPEHUS pealbHbIX CUTYyallui, B KOTOPBIX HE TPEOYETCSl TOUHBIM BHIYMCIUTEIBHBIN pEe3yIbTaT;

® pemaTh 3a/1a4d Ha IBMYKCHUE IO PEKE, pACCMATPHUBAst Pa3HbIE CUCTEMbI OTCUETA;

® KOHCTPYHPOBATh 3a/Ia4HBIC CUTYAILIUH, IPUOINKEHHBIC K PeaIbHOM JIEMCTBUTEILHOCTH.

HUcTopuss MmaTeMaTuKH

e [[oHMMaTh MAaTEMAaTUKy KaK CTPOr0 OPraHU30BAHHYIO CUCTEMY HAYUYHBIX 3HAHUU

® paccMaTpvBaTh MATEMAaTUKY B KOHTEKCTE WCTOPUM PA3BUTHS LMBWIM3AIWMA W HCTOPUM PA3BUTHUS HAYKH, MOHUMATh POJIb
MaTeMaTHKH B pa3Butuu Poccum.

MeToabl MATEMATHKH

e Birasiers 3HaAHUSMH O Pa3IUYHBIX METOJaX OOOCHOBAHMS U ONPOBEPIKEHUS] MATEMATHYCCKUX YTBEP)KICHUN U CAMOCTOSTEIHLHO
MIPUMEHSTD UX;

® BJIAJICTh HABBIKAMU AHAJIN3A YCIIOBUS 33Ja4M U ONPENEIICHUS MOAXOIAIINX [T PEIICHUS 3aJa4 U3YYEHHBIX METOJIOB WIIM UX
KOMOMHAIINI;

® XapaKTepu30BaTh MPOMU3BEIACHUS HCKYCCTBA C YYETOM MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC, HCHOJIB30BATh
MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

TemaTuuyeckoe MNJIIAHUPOBAHUE

7 kyacce
Ne HaumenoBanne Bcero B Tom uncne Ha: dopmbl Dopmbl
/I | pas/iesioB U TeM HacoB | CamocTosTeIbHbIC KonTtponbHbie paboThl AWArHOCTHK | KOHTPOJIA
paboThI u

1 BBognoe 6 1 TECT
OBTOPEHUE

2 Bripaxenue u 14 2 1 TECT Kontponbshas
MHOKECTBO €r0 pabota
3HAYCHUU




3 OHOYWICHEBI 16 2 1 VY cTHBIN KonTponbHas
3a4er, pabota
TECT
4 MHoOrouseHbl 18 3 1 TECT KoutponbHas
pabota
3) YpaBHeHUs 17 3 1 YcTHBIN KontposnbHas
3aueT, TeCT | paborta
6 Paznoxenue 13 2 1 TECT KontponbsHas
MHOT'OYJIEHOB Ha paborta
MHOXKHUTEITU
7 DopMyIIsl 27 3) 1 YcrHbIN KontponpHas
COKPAILIEHHOT'0 3aueT pabora
YMHOKCHHUS
8 OyHKIMHU 21 3 1 YcTHbIN KoHTponbHas
3a4er pabora
9 Cucrembl 25 3 1 CP KonTponpHas
JIMHEUHBIX pabora
YPaBHEHUU
10 Htorosoe 13 1 1 KontposnbHas
OBTOPEHUE pabora
UTOI'O 25 9

COJIEP/KAHUE KYPCA AJIT'EBPbBI
7 kinacc
Yucaa
HarypaJjbHble yuncia.
CreneHb ¢ HaTypaJIbHBIM M HYJEBBIM IOKa3zaTeneM. HeKoTopble CBOWCTBA MHOXECTBA HATYyPaJIbHBIX YHCEIN. Y CIOBUE
pa3pelIMMOCTH YPaBHEHUS BHJIa a + X = b BO MHOXKECTBE HaTypaJIbHBIX YUCE.
Ieable uyncaa.



HekoTopble cBOWiCTBa MHOXECTBA LIENBIX YHCE. Y CIOBHUE Pa3pelIMMOCTH YPaBHEHHUS BUAA aX = b BO MHOKECTBE LIEBIX YHUCEIL.
PanuoHaabHbIe YK cIA.
Hekoropbie CBOHCTBa MHOXKECTBA PALMOHAIBHBIX YHUCENI. BBIMOMHUMOCTh apU(METHUECKHX ONEpAlMii BO MHOMKECTBE
PAalMOHAJIBHBIX YHCET M CBOMCTBA 3THX ONEpalMid. DTambl pa3BUTHs NpeAcTaBiaeHUN o uucie. [IpencraBieHue 3aBHCUMOCTH
MeXAy BenuuruHamu B Buje hopmyd. [IponopuronansHas 1 o0paTHO MpONOpLUMOHANIbHAS 3aBUCUMOCTb.

ToxnecTBeHHbIE PE00OPA30BAHNS
AJreOpanyeckue BbIpaskeHUsl. ByKBeHHbIE BbIpaKEHHUS (BBIPAKEHUSI C TEepeMeHHbIMH). YucinoBoe 3HaueHHE OYKBEHHOTO
BbIpaKEeHHUs. JlonmycTUMble 3HAU€HUS TIEPEMEHHBIX, BXOAIIUX B anredpandyeckue BoipakeHus. [loicraHoBKa BbIpaKeHU BMECTO
nepeMeHHbIX. PaBeHCTBO OYyKBEHHBIX BBIpOKEHMN. TOXKIECTBO, JOKA3aTeIbCTBO TOXIECTB. [IpeoOpazoBaHusi BhIpaKEHUU.
CBolicTBa CTENEHEN C LENbIM HEOTPULATENbHBIM MoKa3areneM. OxHouneHbl. CTeneHb ogHowieHa. MHorowieHsl. CloXeHue,
BBIYUTAHNE, YMHOXXEHUE MHOrOWICHOB. DOpMyIbl COKpPAIIEHHOIO YMHOMKEHMS: KBAJpaT CyMMBbl M KBaJpaT Pa3HOCTH JBYX
BBIPOKEHUN, KyO CyMMBI M KyO Pa3HOCTH JIBYX BBIPAKEHHUH, KBaJpaT CyMMbl HECKOJIBKHX cijaraembix. dopMyna pa3HOCTH
KBaJparToB, (GopMysa CyMMbl KyOOB U pa3HOCTH KyOoB. @opMyiia pa3HOCTH N-X CTeneHew, (popMmysia CyMMbI N-X CTEHNEHEH AJis
HEUETHOro n. PaziiokeHMe MHOro4YjIeHa Ha MHOXUTEIW. MHOrowieHsl C OZHOM INepeMeHHOW. KBaapaTHbI TpEXUIIEH.
Beigenenne momHOro kBajapara B KBaapaTHOM TpéxwieHe. CreneHp MHorowieHa. Cummerpudecknue MHorowieHsl. Llenbie
BBIPKEHUS U UX IPEe0Opa3oBaHusl.

YpaBHeHUs
VYpaBHenne ¢ ongHou nepemMeHHOW. Kopenb ypaBHeHusa. PaBHocunbHble ypaBHeHus. JIuHeitHoe ypaBHeHue. HemomHoe

KBaJpaTHOE ypaBHEHHE. PelieHue mpuBEAEHHBIX KBAJPATHBIX YPABHEHUH pa3JiOKCHHEM HAa MHOXKHUTEIH. Y paBHEHUE C JIBYMS
MEPEMEHHBIMM; PEIICHUE YpaBHEHUS C JByMsa IepeMeHHbIMU. CHUCTeMa ypaBHEHUM; pelieHue cucteMmbl. Cucrema JBYyX
JUHEWHBIX YpPaBHEHUN C JABYMs IEPEMEHHBIMH; pEIICHUWE TMOJICTAHOBKOM W alreOpamdeckuM CIOXKEHUEM. YPpaBHEHHE C
HECKOJIBKUMU II€pEMEHHbIMU. PemieHne NMHENMHBIX ypaBHEHWU B LeNbIX yuciax. [Ipocreimne ypaBHEHHsI ¢ mapaMeTpoM.
Ilepexon ot cnoBecHON (HOPMYJIUPOBKH COOTHOIIEHUN MEXKY BEIMUMHAMU K aJireOpandeckoil u oopaTHo. PerieHne TeKCTOBbIX
3a/1a4y anreOpandeckKuM CIiocoOOM.

DyHKIUH

Yucaosble pyHkuuu. [loHsaTre QyHKINMN KaKk COOTBETCTBUS MEXKIY JIEMEHTaMU MHOXkecTB. O0nacTp onpeneneHust GyHKINN.
CnocoObr 3amanust ¢yHkuuu. ['paduk ¢dysakuuu. Yrtenue rpapukoB ¢yHkuuid. DyHKIMS, ONKMCHIBAIOMIAs MPSIMYIO
MPOTOPIIMOHATILHYIO 3aBUCUMOCTh, €€ rpaduk. Jlunehinas Qynkmus, e€ rpaduk, reOMETpUYECKH CMBICT KO3()PUIIMEHTOB.
OyHkuua y = X~ , €€ rpaduk, napadosna. CteneHHble PyHKIUU C HATYPaJIbHBIM ITOKa3aTeneM, ux rpa¢puku. I'papuk GpyHKINN

y = [x|. Kycouno-3anannsie pynkuuu. VMcnonb3oBanue rpadukoB (GpyHKIMN sl pelIeHUs ypaBHEHHMHA W cucTteM. [Ipumepsr
rpaduuecknx 3aBUCHUMOCTEH, OTpakaroluX peaibHbie mporiecchl. Koopauuatel. M300paskeHre uncena TOYKaMu KOOPIMHATHOU



npsmoit. ['eoMeTpudyeckud CMBICT MOAYJS 4ducia. JlekapToBbl KOOPAHMHATHI HA IUIOCKOCTH; KOOPJIMHATHI TOYKH. YPaBHEHHE

MPSIMOM, YCIIOBHE MapaliIeNbHOCTH NPAMbIX. ['padudeckas nHTepIpeTalus ypaBHEHUN ¢ IBYMS IEPEMEHHBIMU U UX CHCTEM.
DJIeMEHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEN

MHuo:xecTBa M1 KOMOMHATOPUKA. MHOXECTBO. DJIEMEHT MHOXKECTBa, MOAMHOKeCTBO. KoHeuHbIe U OECKOHEYHBbIE MHOXKECTBA.

Huarpammbl Benna — Ditniepa. OCHOBHBIE YHCIIOBbIE MHOXKECTBA (MHOXECTBO HATYpaJbHBIX YHCE, MHOXKECTBO IETbIX YHCEIl,

MHOXECTBO PallMOHATIBLHBIX YHUCEN).

CratucTnyeckue nanHble. [IpencraBienue faHHbIX B BUE Tabuull, quarpamm, rpadukoB. CpeaHue pe3ynbTaTbl U3MEPEHHUN U

CTATUCTUYECKUX MCCIIEAOBaHUM: cpeHee apumeTnyeckoe, Moja, MeMaHa. ANMMPOKCUMUPYIOLIAs MpsMasl.

Hcropust MmaTeMaTuKH

Bo3HMKHOBEHHE MAaTEMAaTUKU KaK HayKH, 3Tamnbl €€ pa3BUTUS. OCHOBHBIC pa3/ielibl MATEMATUKU. Boiaromuecss MaTeMaTUKU U UX

BKJIAJT B Pa3BUTHE HayKH. 3apoxAcHUE alreOphl B Heapax apudmeruku. An-Xopesmu. Poxxaenne OykBeHHON CUMBOJIMKH.

I1. ®epma, ®. Buer, P. Jlekapt. [losBnenue rpaduxoB pyukiuid. P. Jlekapt, I1. depma.

TemaTnueckoe INTAHUPOBAHHUEC

8 kiace
No HanmenoBanue Bcero B ToM umncne Ha: DopMbI DopMbl
I/l | Pa3aesnoB U TeM HacoB CaMocTosiTenbHbIE KonTtponbHbie paboThI ANArHOCTHK | KOHTPOJIA
paboTHI 1
1 BBoanoe 6 1 TECT
OBTOPEHUE
2 Hpobu 22 4 1 VYcrHbli KontponbsHas
3aueT, TecT | pabora
3 Lenbie yncna. 20 3 1 VY cTHbIM KonTponbpHas
JlemmMocTh yncen 3a4erT, pabota
TECT
4 JleficTBUTENbHBIE 30 4 1 CP KoHnTtponbHas
yucia. KBagparueie pabora
KOPHH.
5 KBanpaTtHeie 32 5 1 VY cTHBIN KonTtponbHas
YpaBHEHUS 3ayeT, TeCT | pabota




6 21 3 1 TECT KontpomnbsHas
HepaBeHcTBa pabora

7 Crenens ¢ 1EIbIM 12 2 1 TECT KontponbHas
roKazaTesnemM paborta

8 OyHKIMU U 17 2 1 VY cTHBIM KonTponpHas
rpaduku 3a4er pabora

9 Nrorosoe 10 1 KouTtponbHas
IOBTOPCHHE pabora
UTOI'O 170 |24 8

COAEPKAHUE KYPCA AJIT'EBPBI
8 kinace
Yucaa
HarypaabHblie yncaa. JlenuMocts HaTypainbHbIX uncen. [IpusHnaku aenumoctu Ha 2, 3, 4, 5, 9, 10, 11. Ilpoctsie 1 cocTaBHBIE
gyucia. beckoHeyHOCTh MHOXKECTBa MpOCThIX yucen. OcHOBHas TeopeMa apudmeruku. PaznokeHue HaTypajibHOIrO 4YMClia Ha
MPOCThIE MHOKUTETH. Hanbonpimmii o0muii 1euTeNh 1 HauMeHbllee oo1iee kpatnoe. Anroputm EBknmna.
eabie ynucaa. /[eneHue ¢ OCTaTKOM.
PanmonanbHbie yucaa. CreneHb ¢ LENbIM MOKas3areneMm. Beinaua w3mepeHus BenuuunH. EauHuna usmepeHus. M3mepenue
OTPE3KOB: EIUHUYHBIA OTPE30K, mpoiecc u3Mmepenus. OOmas mepa IByX OTpe3koB. CoM3ZMEpPUMOCTh M HECOU3MEPUMOCTh
OoTpe3K0B. CBsA3b MEXKY COM3MEPHUMOCTBIO OTPE3KOB M OTHOLICHHEM HUX JUIMH. Hecom3smepumocTh AuaroHaayd KBajpaTa C €ro
ctopoHoii. [IpencraBienue pamoHaTLHOTO YKCla B BUAE OCCKOHEUHOM mepuoanydeckoi aecstuaHou apoou. [IpencraBieHue
OECKOHEUHOM MEePUOANYECKON JECITUYHOM JIpoOu B BUAE OOBIKHOBEHHOMW. JlelicTBUTENbHBIE yncia. beckoHeuHas aecsiTUUHAS
IpoOb Kak pe3ysbTaT M3MepeHus oTpeska. JleficTBUTenbHBIE YHMClIa KaKk OeCKOHEUYHBbIC AecATUYHBIC npodu. [lepmommueckue
necsTuaHble J1poOu. [IpuMepsl OECKOHEYHBIX HEMEPUOAMYECKHUX JIECATHUHBIX Apodeit. CBoWcTBa MHOXKECTBA JIEHCTBUTEIBHBIX
yucen. Pemenne ypaBHeHUs X2 = 2 BO MHOJKECTBE palMOHAIBHBIX YACEN U BO MHOYKECTBE JIEUCTBUTENBHBIX uncell. KBaapaTHbIii
KOPEHb W3 YHCJIA. YCIIOBUE CYIIECTBOBAHUSA KBAJPATHOTO KOPHS M YHWCIO KBAJAPATHBIX KOPHEN M3 JEUCTBUTEIBHOIO YHCIIA.
Apudmernyeckuil KBaApaTHbI KopeHb. [loHsitue 00 wuppanumoHaibHOM uucie. HppauuvonansHocTh wucna. JlecsiTUuHbIE
NPUONIKEHUST UPPAIMOHANBHBIX 4YHcen. HaxoxneHue npuOIMKEHHONO 3HAYEHUsS KOpPHS C TMOMOIIBI0 KaJbKyJIATOpa.
CrannapTHbiii BUI yncia. 3mepenust, mpuOImKeHus, OIeHKH.
To:xkIecTBEHHbIE IPE00PA30BAHMS
Anredpanveckue BbIpa:keHusi. CBoilCTBa CTeleHel ¢ 1enbIM MokaszarteneMm. Teopema Buera. Paznoxkenue KBaapaTHOTO




TpEXuJieHa Ha JUHEHHBIC MHOXUTEIN. Anrebpandeckas apoos. Cokparenue napodei. JleicTBus ¢ anreOpandecKuMu IpOOsSMH.
[IpencraBnenue apodbu B BUAE CyMMBI APOOEH C KCIONBb30BAHHEM METO/a HeomnpeAenéHHbIX KoddduiumenTos. PanronanbHbie
BBIpaXEHUA U UX MpeodpazoBanusi. CBOKWCTBA KBaAPATHBIX KOPHEU U UX MPUMEHEHHUE B BHIYUCIICHUSX.

YpaBHeHUs U HEPABEHCTBA
YpaBuenusi. KanpatHoe ypaBHeHue: ¢dopmysia KOpHEH KBaJpaTHOrO ypaBHEHHs. PelieHue panvoHabHBIX YpaBHEHUH.
IIprMepsl penieHnss ypaBHEHHM BBICIINX CTETEHEH; METOABI 3aMEHBI IIEPEMEHHOM, PA3JI0KEHUSI HA MHOXMUTEIU. Y paBHEHUE C
IBYMs IepeMeHHbIMU. [IpuMepsl pereHust HeMMHENHbBIX cucTeM. [Ipumepsl pelieHns HENMMHENHBIX YPABHEHUM B 1IEJIBIX YMCTIAX.
HepaseHncrsa.
HepaBseHncTBO ¢ onHOUM nepeMeHHOM. PemieHue HepaBeHCTB. JIMHEHHBbIE HEPABEHCTBA C OAHOM IIEPEMEHHOW U HUX CUCTEMBI.
KBanpaTtubie HepaBeHcTBa. JpoOHO-palioHaibHbIE HEpaBeHCTBA. HepaBeHCTBA, cojieprKalliie MEPeMEHHYIO MO 3HAKOM MOJIYJIS.
UucnoBble HEPABEHCTBA M MX CBOMCTBa. JloKa3aTelbCTBO YHCIOBBIX M alreOpanveckux HepaBeHCTB. Ilepexoa OoT cioBecHO
(GOpMYIMPOBKU COOTHOILIEHUN MEXKIY BEIMUYUHAMH K anreOpandeckoil u oOpaTHo. PelieHne TEeKCTOBBIX 3a7a4 alreopandyeckum
CoCcOOOM.

DyHKIUHT
Yucaosbie ¢pynkmun. O6nacth onpesneneHus U odiacth 3HaueHud (yHkiuu. Yrenue rpadukoB ¢ynkiuil. [IpeodpazoBanue

rpadukoB QYHKIHIA: PaCTSHKEHHE, CKATHE, TTAPaILIeIbHBIN MepPeHoC BAOb oceil koopauHaT. I'padux dyHkmmn y =x" . JIpoGHO-
nuHelHas ¢yHkuus U e€ rpaduk. Mcnonb3oBanue rpadukoB (QYHKIMM i pelieHus ypaBHeHMH U cucteM. KoopauHatsl.
YucnoBble MPOMEXKYTKU: MHTEPBAJ, OTPE30K, Jyd. ['paduueckas MHTepHpeTanusi YpaBHEHHA C ABYMS NEPEMEHHBIMH U HUX
CUCTEM.

DJIeMEHThl JIOTHKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BePOSITHOCTEN
MmuoxecTtBa U kKoMOuHaToprka. OObeIUHEHNE U TIepecedeHe MHOXKECTB. B3aMHO-0THO3HAYHOE COOTBETCTBUE. 3AMKHYTOCTh
MHOKECTBA OTHOCHUTEJIBHO OIEpALMU CIIOKEHUS (YMHOXEHUsSI, JEJIECHUs, BbIUMTAHUs). YHUCIO 3JIEMEHTOB OOBEIMHEHUS U
NepeceueHus IByX KOHEUHbIX MHOKeCTB. [loHsTHE 0 MOITHOCTH MHOXeECTB. [Ipunimn Jupuxie.
CraTucTnyeckue JaHHble. IHTepBaIbHBIN psl JaHHBIX. OTHOCUTENBHAS YaCTOTA BAPUAHTHI

HUctopus MaTeMaTUKHU
beckoHeuHOCTH MHOXKECTBA MPOCTHIX yucen. Yncna u JJIMHbI 0Tpe3koB. Panmonanbubie yncia. [1oTpeOHOCTh B HppallMOHATBHBIX
gucnax. Ilkona ITudaropa Marematuka B paszButuu Poccuu: Ilerp I, mikona mareMaTHueCKUX M HaBUTAIMOHHBIX HayK,
pasButHe poccuiickoro ¢iora, A.H. Kpbuios.
TemaTHuyeckoe MIIAHUPOBAHME

9 kJjacc




Ne HaumenoBanue Bcero | B Tom uncne Ha: dopmbl dopmbl
I/l | Pa3aesnoB U TeM 1acoB | CamocTosiTeIbHBIC KoHTposbHbIE pabOTHI AMArHOCTHK | KOHTPOJIA
paboThI 1
1 BBoaHoe noBTopeHue 9 1 TECT
2 DO YHKINH, UX 21 |4 1 YcrHbIl KontpomnbsHas
CBOICTBa U rpaduKu 3a4eT, TeCT | pabora
3 VYpaBHeHus u 27 |4 1 VY cTHBIM KonTponbsHas
HEPaBEHCTBA C OJTHOM 3ayer, pabota
IIEpEMEHHOM TECT
4 Cucrembl ypaBHEHUN 20 |3 1 CP KonrtponbHas
U CUCTEMBbI pabota
HEPABEHCTB C JABYMS
epeMEHHBIMU
5 ITocnenoBaTenbHOCTH 26 |4 1 VY cTHBIN KonTponbHas
3aueT, TeCT | pabora
6 Crenenu u KOpHHU 17 |2 1 TECT KoHTponbHas
paborta
7 DJIeMEHTBI 16 |2 1 KontponbHas
KOMOWHATOPUKH U pabota
TEOPUU BEPOSITHOCTEM
8 TpuroHoMerpuyecku 27 |4 1 KontponbsHas
€ QyHKUUHU U UX pabora
CBONCTBA
9 Urorosoe 7 1 TECT
MOBTOPEHUE
HUTOI'O 170

COIEPXAHME KYPCA AJIT'EBPbI

9 kiace

Yucaa




JeiicrBuTesibHble 4ncaa. Kopenb n-ii crenenu. CTeneHb C palMOHAJIbHBIM mMokazatenem. M3mepenue yrinoB. Panuas.
Panuannas mepa yrina. CuHyc, KOCUHYC, TAHI€HC U KOTAHT'€HC IPOU3BOJIBHOIO yriia (B rpajgycax U B pajlaHax).
ToxnecTBeHHbIE IPE00PA30BAHMSA
AuireOpanyeckue BbipaskeHusi. JleneHre MHOrouaeHa ¢ octatkoM. Jlenumocth MHOrouwieHoB. Teopema besy u e€ ciencrtsue o
JNENUMOCTH MHOTOWIEHAa Ha JHHEWHBIM JBywieH. CTeneHp ¢ palMOHAJIBHBIM MOKa3zaTteneM Hu e€ cBoucrBa. CBOWCTBa
apumMeTndecKkux KOpHe n-il creneHu. CBOMCTBA CTENEHEH ¢ palMOHANbHBIM ToKazaTeneM. [IpeoOpa3zoBaHue BBIpRXKEHUU C
pajuvKalaMu M CTENEHsIMHU C JpOoOHBIM MokaszareneM. OCHOBHbIE TpUrOHOMETpUYeckue ToxaectBa. dopmynbl npuBeaeHUs.
CuHyc, KOCHHYC, TAHT€HC CYMMBI M Pa3HOCTH JIBYX YIiioB. CHHYC, KOCUHYC, TAHI'€HC ABOMHOTO yria. CHHYyC, KOCHHYC, TAHI€HC
MOJIOBUHHOI'O ~ yIJIa, TOXJAECTBEHHbIE MpeoOpa3oBaHUs TPUTOHOMETpUYECKUX BbIpaxkeHuil. [IpeoOpasoBaHue CyMMBbI
TpUTOHOMETpHUUYECKUX (PyHKIMI B ipousBeaeHue. [Ipeobpa3oBanue npou3BeieHNs] TPUTOHOMETPUUECKUX QYHKLIUNA B CYMMY.
YpaBHeHHs U HEPABEHCTBA
YpaBHenus. YpaBHEHMs, IPUBOAUMBIE K KBaApaTHbIM. lIpuMmepsl peleHus ypaBHEHUN BBICIIHUX CTEHEHEW; METOAbl 3aMEHBI
IIEPEMEHHON, PA3JI0KEHUSI HA MHOXUTENU. Bo3BparHble ypaBHeHusA. OIHOPOIHBIE YpaBHEHUS. PellleHue palMOHANBHBIX YpaH
HEeHUM ¢ napamerpoM. [Ipumepsl pemieHHs MppalMOHAIBHBIX yYpaH HEHWU. YPaBHEHHE C ABYMs IepeMEHHbIMH. lIpumepsl
peLIeHUs HEIMHENHBIX cucTeM. [Ipumepsl peleHnst HEMMHENHBIX YPaBHEHUH B LIENIBIX YHCIIAX.
HepagencrBa. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. Pelmienrne HepaBeHCTB: KBaJpaTHbIE HEPABEHCTBA, IPOOHO-PALIMOHAIIbHBIE
HepaBeHCTBA. Meron wuHTepBaioB. Ilepexon oOT ciaoBecHOM (OPMYIMPOBKM COOTHOLIEHMM MEXAY BEIMYMHAMU K
anredpanyeckor u o0paTHO. PellieHre TeKCTOBBIX 3a/1a4 alre0OpanueckuM CrocoOoM.
DYHKUMHA
Yucaosble ¢pynkumu. [IpeoOpazoBanue rpadukoB GyHKUUNA: pacTsiKEHHE, CXKaThe, MapauieNbHbIA MEepeHoC BAOIb OCel
KOOpAMHAT, CUMMETpPHsSI OTHOCHTEIHHO OCeH KOOpAMHAT M mpsMoil y = X. CBoiicTBa (QyHKIMH: YETHOCTh UM HEUYETHOCTbD,
BO3pacTaHue U yObIBaHME (MOHOTOHHOCTH), HYJIM (DYHKIIMHM M NPOMEKYTKH 3HAKOIOCTOSHCTBA, OTPaHUYEHHOCTb (DYHKLUH,
HauOoJbIllee U HauMeHblee 3HaueHue PyHkuuu. OTpaxkeHue CBOMCTB (PyHKIMU Ha Tpaduke. DIEMEHTAPHOE HCCIIECIOBAHUE
bynknuu. Dnementapubsie pyHkiuu. Kpaapatnunas dyaknus, e€ rpaduk. KoopauHaTel BepIIMHBI Mapaboiibl, OCh CUMMETPHUH.
OyHKIUA Y = X U ed rpaduk. [loctpoenne GyHKIMMA, CBA3aHHBIX ¢ MoAyJeM. [IpuMepsl mocTpoeHus: rpaduKoB paluOHAIbHBIX
¢ynkuuid. Mcnone3oBanue rpagukoB GyHKUMNA JJi pelleHus ypaBHeHUM u cucteM. OyHkuuu y = [X] u y = {x}. Uucnossle
nocienoBaTenbHOCTH. CrocoObl 3aJlaHusl YUCIIOBBIX mocienoBaTesnbHocTe. dopMmyrna n-ro uieHa. PexyppeHtHas ¢opmyina.
Yucna ®ubonauuu. Bozpacratoniue u yopiBaromue (MOHOTOHHbBIE) MOCIEA0BATENLHOCTH. OrpaHUEHHbIE MOCIE10BATENbHOCTH,
apudmMernyeckas U reoMeTpuyecKas Mporpeccuu, GopMyibl n 4ieHa U CyMMbI IEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo
yObIBato11asi reoMeTpuueckas nporpeccus. [lonarue o npenene nocieaoBaTeNIbHOCTH.
Koopaunatel. ['paduk ypaBHeHUs C AByMs IIEpEMEHHBIMU. Y paBHEHUE OKpYKHOCTHU. [ paduueckas naTEpHpeTanus ypaBHEHUN
Y HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM




DJIEMEHThI JIOTHKH, KOMOMHATOPUKH, CTATHCTUKH U TEOPUH BEPOSATHOCTE
MuoxectBa ¥ KoMmOWHAaTOpuKa. MeTon MaTeMaTWdecKoW WHAYKIUMH, KOMOMHUPOBAHHBIA MPUHIUI YMHOXEHUs. Yucio
AJIEMEHTOB MPSIMOr0 MPOU3BEIEHUSA ABYX MHOXKECTB. UHMCIO MOIMHOXECTB KOHEYHOIOo MHOXecTBa. Uucno k-3meMeHTHBIX
IIOJIMHOXKECTBA KOHEYHOTO MHOXKECTBA M3 N 3JIEMEHTOB (YMCIIO coueTaHuid). Uucno mepectaHoBOK. IloHsTHME BeposTHOCTH
coObITHs. [Toacy€r BeposTHOCTEN NPOCTENUIINX COOBITHH.
HUctopus MaTeMaTHKHU

Ucropus Bompoca 0 HaxoxJeHuU (HopMyJ KOpHEH alredpanyeckux ypaBHEHUM crteneHed, Oonbmmx yersipex. H. TapTainbs,
JIx. Kapnano, H.X. AGens, D. I'anya. 3anava Jleonapao [Iuzanckoro (®Gubonauyun) o kpoiaukax, yucia @udonauuu. 3agada o
n1axMaTHoOM gocke. CXOOUMOCTh T€OMETPUYECKON Mporpeccuu. MIcTokn Teopun BEpOSITHOCTEN: CTPAXOBOE JENI0, a3apTHBIE UIPHI.
I1. ®epma, b. [Tackane, . bepuaynnu, A.H. Konmoropos. Ponb poccuiickux ydyeHsIX B pa3Butund marematuku: JI. Ounep. H.W.
Jlo6auesckuit, I1.JI. YUeOnries, C. KoBanesckas, A.H. Konmoropos. Matemaruka B pazsutuu Poccun: Kocmuueckast mporpamMmma
,M.B. Kenapimi.

Kpurepun u HOpMbI OLleHKHA 3HAHU, YMEHU ¥ HABBIKOB 00Yy4aI0IIAXCSA
KonTtpons npenrnonaraer BbISIBICHUE YPOBHS OCBOCHHS Y4eOHOro MaTepHaya MpU M3YYeHUH, KaK OTACIbHBIX Pa3/eiioB,
TaK ¥ BCET0 Kypca MaTeMAaTUKU B IEJIOM.
Texkymmii KOHTPOJb YCBOCHHUS MaTepHalia OCYIIECTBISIETCS MyTEM YCTHOTO/TMCBMEHHOTO ompoca. [leproanyecku 3HaHu s

U YMCHMUA 110 HpOﬁI[GHHBIM TEMaM IPOBEPAIOTCA NIMCbMCHHBIMU KOHTPOJbHBIMHA WUJIW TCCTOBBIMUA 3aIaHUSAMMU.

Ilpu mecmuposanuu Bce BepHbie 0TBETHI OepyTcs 3a 100%, Torma oTMeTKa BBICTABIISIETCSI B COOTBETCTBUU C TAOIHUIICH:

IIpoiueHT BBINOJIHEHHUS 32TaHUST OtMmeTKa
85% u bonee OTJINYHO
65-84 %% XOPOIIIO
50-64 %% YIOBJIETBOPUTEIHHO
0-49 % HEY/IOBJICTBOPHUTEIHHO

Ilpu évinonnenuu npaKkmuyeckoil paﬁombl U_KOHMPOJbHOU paﬁombt:




Coneprxanue u 00beM MaTepHalia, MoAJIekKaIIero MPOBEPKE B KOHTPOJIILHOU paboTe, onpeaensercs mporpaMMmoi. [1pu
MIPOBEPKE YCBOCHHUS MaTepuasa BhISBISETCS MOJHOTA, MPOYHOCTh YCBOCHUS YUAIIUMUCS TEOPUU U YMEHHUE IPUMEHSTH €€ Ha
MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIUsX.

OTMeTKa 3aBUCHT TAKKE OT HAUIMYHS M XapaKTepa NOTrPEIHOCTEN, JOIMYIEHHbBIX yUalllUMHUCS.

epy6aﬂ ouwubKa - OJIHOCTHIO HCKAYKEHO CMBICIIOBOE 3HAUYCHHE IMOHATH:A, OIIPCACIICHUA,

NOCPewHOCMb ~ OTPAKAET HETOYHBIE  (OPMYJIHUPOBKH, CBUACTEILCTBYIOIIME O HEYETKOM  MPEJICTABICHUH
paccMaTpUBaEeMOro OOBEKTa;

Hedouem - HENPABUIbHOE NpEJACTaBiICHHE 00 O00BEKTe, HE BJIMSIONICTO KapJUHAIBHO HAa 3HAHHS ONpECIICHHBIC
porpaMMon 0OydeHUS;

MenKue nozpewHocmy - HeTOYHOCTH B YCTHOW M IMMHUCBMEHHOHN peud, HE MCKAKAIONIHE CMBICIA OTBETA WIIM PEIICHUS,
CITy4aiiHbI€ OTIMCKH | T.II.

I/ICXOI[H U3 HOpM (H}ITI/I6aJIJII>HOﬁ CHCTGMBI), 3AJIOKCHHBIX BO BCCX IIPCAMCTHBIX 06J'IaCT$IX, BBICTAaBJIICTC OTMCTKA.

«5» cTaBUTCS MPH BHITIOJIHEHUN BCEX 3aJIJaHUM MMOTHOCTBIO WIIH MPU HATUYUHU 1-2 MEJIKHUX TOTPEITHOCTEH;
«4» cTaBUTCS NPU HATUIUHU 1-2 HEOUETOB WIIM OJTHOM OIIMOKU;
«3» cTaBUTCS IPH BHITOJHEHUHN 1/2 0T 00beMa IPEAIOKCHHBIX 33IaHH;

«2» CTaBUTCS, €CIU JOIMYIIEHbI CYIIECTBEHHbIE OLIMOKM, MOKAa3aBIIME, YTO yYalluWCS HE BIaJeeT 00sA3aTeIbHBIMU
YMEHUSIMU MTOIAHHOW T€ME B MOJIHOW Mepe (He3HAaHWE OCHOBHOI'O MMPOrPaMMHOI0 MaTepHuaa);

Ouenka yCmHbLX 0MEen o8 YUauuxcs

Omeem oyenugaemcsa ommemroil «5», eCiii yIeHUK:

TIOJTHO PACKPBLI COJepPIKaHNe MaTeprasa B 00beMe, IPEeyCMOTPEHHOM MTPOrPaMMOii;

U3JIOKUIT MaTepual TPaMOTHBIM SI3IKOM B OINPEACICHHOM JIOTMUECKOM MOCIIe0BaTENbHOCTH, TOYHO HCIONb3Ys
TEPMHUHOJIOTUIO MATEMATUKH KaK Y4eOHON AUCIUTLIUHBI;

MPaBUJIbHO BBITIOJIHUI PUCYHKHU, CXEMBI, COITYTCTBYIOIUE OTBETY;

MOKa3aJl yMEHUE WILTIOCTPUPOBATH TEOPETHUECKUE TIOJOKEHUSI KOHKPETHBIMU MPUMEPaMU;

MIPOJIEMOHCTPHUPOBAT YCBOCHHE PaHEE M3YYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, C(HOPMHUPOBAHHOCTH M YCTOWYMBOCTH
UCIOJIb3YEMbIX TIPU OTBETE YMEHHUI 1 HABBIKOB;

OTBEYAJI CaMOCTOSITEILHO 0€3 HaBOASIIUX BOIMPOCOB yuuTeNs. BO3MOXHBI OJJHA - JIB€ HETOYHOCTHU IMPU OCBEIICHUU
BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJKAaX, KOTOPbIE YUEHUK JIETKO UCIPABUI IO 3aMEUAHUIO YUHUTEIIA.



Omeem oyenusaemca ommemrkoiul «4», eClii OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUAM Ha OTMETKY «5», HO IpH
ATOM UMEET OJIMH U3 HEJAOCTATKOB:

- JONyILIEHBbl OAWH-IBA HENO0YETa IIPU OCBEIICHUUM OCHOBHOI'O COZEpKaHUs OTBETA, HCIIPABICHHBIE 110 3aMEYaHUIO
YUUTEIS;

- JONYIIEHBI OomKOKa win Oosiee ABYX HEJOUETOB MPHU OCBEIIEHUH BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJIKAX, JIETKO
VICIIPABIICHHBIC 110 3aMEYaHUIO YUUTEIIS.

Ommemka «3» CTaBUTCS B CIEAYIOIIEM Cllydae:

- HEMOJIHO WM HENOCIENOBaTENbHO PACKPBITO COAEpP’KAHWE MaTepHalia, HO MOKa3aHO O0Illee MOHMMAaHUE BOMpOca U
IIPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE ISl NAIBHEUILIETO YCBOCHUS IMPOrPaMMHOIO MaTepuasa ONpPEACICHHbIE
HACTOSILEN TPOrPaMMON.

Ommemka «2» CTaBUTCS B CIEAYIOIIMX CAyYasx:

- HE PacKpbITO OCHOBHOE COJIEpKaHNE yUeOHOro MaTepraa;

- OOHapyXeHO HE3HaHWE WJIM HEMOJHOE IOHMMAaHUE YYEHHKOM Oonbllield WM Haubojiee BAXKHOM YacTu y4yeOHOro
MaTepuaia,

- JIOMYIIEHBI OIIUOKHU B ONpPENeIeHNH MOHITHUI, PU UCIIOJIb30BAHNUHN CIIEMAIbHOW TEPMUHOJIOTHH, B PUCYHKAX, CXEMax,
B BBIKJIa/IKaX, KOTOPbIE HE UCIIPABIICHBI 1OCJIE HECKOJIBKUX HABOJASIIUX BOIIPOCOB YUUTEIS.
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