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MHHOACHUTEJBbHASA 3ATINCKA

Pabouas mporpamma yuyebHoro mpeamera «Anredpa 9» cocTaBleHa HAa OCHOBAaHMM  CIIEAYIOIIMX
HOPMAaTHUBHO-IIPABOBBIX IOKYMEHTOB:

1. ®enepanbHOro KOMIIOHEHTA rOCYAApCTBEHHOIO CTaHJapTa OCHOBHOTIO OOMIEro oOpa30BaHUs 110
MaTeMaTuKe, YTBEpXkKIEHHOro npukazoM MuHoOpazoBanus Poccun ot 5.03.2004 r. Ne 1089. 3akona
Poccuiickoit ®eneparun «O6 obpazoBanum» (ctates 7, 9, 32).

2. IlpumepHoil M aBTOPCKOHl mHporpamMMmbl OCHOBHOIO  0Omiero oOpa3oBaHUs IO MaTeMaTHKe
[Mporpammer. Matematuka. 5-6 kimaccel Anreopa. 7-9 kmaccel. AnreOpa W Hadajla MaTeMaTHYECKOTO
ananmu3a 10-11 xnaccsr ( aBt.- coct. M.U. 3ybapesa, A.I', Mopakosuu., M.: Muemo3suna, 2009).

3. @enepanbHOTO TEpeYHs YUYECOHHWKOB, PEKOMEHJOBAaHHBIX MUHHCTEPCTBOM 00Opa3oBaHUSA
Poccuiickoit denepanyu K UCMOIB30BAHUIO B 00pa30BaTeIbHOM Ipoliecce B 0011e00pa3oBaTeIbHbIX
yupexaeHusx Ha 2022-2023 y4eOHbIi ToI.

4. Yuebnoro mnana MbOY T'onoBatosckoit COILL.

PaGouast mporpaMMa BBITIOTHSIET 1BE OCHOBHBIE () YHKITHH:

Hngpopmayuonno-memoouveckaa QpyHkuus mo3BOJSET BCEM YYaCTHHKAM 00OpPa30BAaTEIBHOTO
IpolLecca MoJIy4YuTh MPeICTaBIeHUE O IeNsX, COAepKaHuu, o0Iell cTpaTeruu o0y4eHus!, BOCIIUTaHUS
Y Pa3BUTHS YYAIIUXCS CPEACTBAMH JJAHHOTO YUIeOHOTO MpeMETa.

Opzanu3zayuonuno-naanupyrowias (QyHKIHUS TPEIyCMATPUBACT BBIJICICHHE ITAOB OOydYeHUS,
CTPYKTYpHUpOBaHHE Yy4eOHOro MaTepuana, OINpeAeNieHHe €ro KOJMYECTBEHHBIX M KaueCTBEHHBIX
XapaKTepUCTHUK Ha KaXKIOM U3 DJTaloB, B TOM YHCIE S COAEPKATEIbHOTO HAIMOJIHEHUS
IIPOMEKYTOYHOM aTTECTALMU yJalIUXCsl.

[MpumepHass mporpaMMa KOHKPETH3UPYET COJACpKAHHE IPEAMETHBIX TEM 00pa30BaTEILHOTO
CTaHJapTa U AaéT MPUMEpPHOE pacipeesieHne y4eOHbIX YacoB 0 pa3jieiaM Kypca.
esu n3yvyenus:

. OBJIICHUE CHCTEMON MaTeMaTHMYECKUX 3HAHMW U YMEHMH, HEOOXOOUMBIX Ul NPUMEHEHHs B
MPAKTUYECKON AESITENbHOCTH, U3YUYEHUSI CMEXHBIX TUCIUIUINH, MPOJOJIKEHUS 00pa30oBaHUs;
. MHTEJUIEKTyaJbHOE pa3BUTHE, (OPMHUPOBAHUE KAUYECTB JIMYHOCTHU, HEOOXOIUMBIX UYEIIOBEKY IS
MIOJIHOLICHHOM KH3HU B COBPEMEHHOM OOIIECTBE: SICHOCTb M TOYHOCTb MBICIH, KPUTHUYHOCTH
MBIIUICHNS, WHTYWLUS, JIOTHYECKOE MBIIUIEHUE, D3JEMEHTBl aJITOPUTMUYECKOW  KYJBTYpHI,
IIPOCTPAHCTBEHHBIX MPEJICTABICHHM, CIOCOOHOCTh K MPEOI0JICHHUIO TPYIHOCTEH;
. (dopmMHpoBaHUE MpPEACTaBICHUNA 00 MIESIX U METOJaX MaTeMaTHUKU KaK YHMBEPCAJIBHOIO S3bIKa
HAyKH U TEXHUKH, CPEJCTBA MOJEIIMPOBAHNUS SBJICHUI U MTPOLIECCOB;
. BOCIIUTaHHUE KYJIBTYphl JINYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OO0IledYe0BeYEeCKOn
KYJIbTYpbI, IOHUMaHHE 3HAUUMOCTH MaTeMaTUKHU JJI1 HAyYHO-TEXHUYECKOI0 IIPOrpecca;
. pa3BUTHE BBIYMCIUTEIBHBIX M (HOPMAIBbHO-ONEPATUBHBIX aIreOpanvyeckux yMEHHH 10 YpOBHS,
MO3BOJIAIONIETO YBEPEHHO HCIIOJIb30BATh UX MPHU PELIEHUH 3a]]ad MAaTEMAaTUKH U CMEKHBIX NPEIMETOB
(pusmka, XuMHsA, OCHOBbl MH(POPMATUKM W BBIYUCIUTEIBHONW TEXHUKH), YCBOEHHE ammapara
YPaBHEHHI M HEPABEHCTB KAK OCHOBHOI'O CPEICTBA MAaTEMaTHYECKOIO MOJAEIUPOBAHUS ITPHUKIAIHBIX
3aa4, OCyLIeCTBICHHE (YHKIIMOHAIBHOW MOJATOTOBKM IIKOJBHUKOB. B Xoze wu3ydeHus Kypca
o0yyJaroIuecs OBJIaeBalOT NIPUEMAaMHU BBIYUCICHUN HA KAJIbKYJISATOPE.

Henbro u3ydyenusi Kypca ajare0pol B 9 Kiacce sBISETCS Pa3BUTHE BBIUNCIUTEIBHBIX U

(dbopMaIbHO-OTIEpaTUBHBIX aNreOpanvyecknux yMEHUN 10 YPOBHS, MO3BOJISIOIIETO YBEPEHHO
WCIIOJIB30BATh WX MPHU PEIICHUH 33]]a4 MAaTEMAaTHKA U CMEXHBIX MTpeaAMETOB ((pu3nka, XuMus,
nH(pOpMaTHKA U APYTUe), YCBOCHHUE almnapara ypaBHEHUN U HEPABEHCTB KaK OCHOBHOTO CPEJICTBA
MaTEMaTHIECKOT'0 MOJICITUPOBAHUS MPUKIIATHBIX 33/1a4, OCYIIECTBICHUS () YHKITMOHALHOM
MOJATOTOBKU HIKOJIEHUKOB.

B xone oOyuenus anredpe o JaHHON Mporpamme, pelialTcs CAeayolue 3aJa4u:



- Pa3BUTHE AITOPUTMUYECKOT0 MBIIIICHUS, HEOOXOJMMOTr0, B YACTHOCTH, JUI1 OCBOEHMS Kypca
UHPOPMATUKY;

- OBJIaJICHUE HaBBIKAMH JI€JyKTHBHBIX PACCYXICHUN;

- IOJy4YeHHE 00 yJarOIMMUCS KOHKPETHBIX 3HAHHUHA 0 (DYHKIMAX KaK BaKHEHIIIEH MaTeMaTHYeCKOn
MOJIENIH AJISl ONTUCAHUS U MCCIIEJOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB;

- (hopMUpOBaHME TPEACTABICHUN O POJIM MATEMAaTHKHU B PA3BUTHH UBIIU3AIUH U KYJIbTYPHI.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA
CozHarenbHOE OBJaJCHHE OOYYAIOUIMMUCS CHUCTEMOM anreOpanvyeckux 3HAHUM U yMEHHM
HEOOXOJMMO B IIOBCETHCBHOW JKM3HHM IS M3YYCHHUS CMEXKHBIX IUCIHUIUIMH W TMPOJODKECHUS
oOpa3oBaHwus.

[IpakTHyeckass 3HAYUMOCTh LIKOJIBHOTO Kypca aiaredOpbl 0OyClIOBI€HA TE€M, YTO €€ OOBEKTOM
ABJIAIOTCSI KOJIMYECTBEHHBIE OTHOIIEHUS JEHCTBUTEIBHOrO MHUpa. Martemarnueckas IOATOTOBKA
HeoOXouMa JUIsi MOHMMaHHUs MPUHIUIOB YCTPONCTBA M MCIOJIB30BAHMSI COBPEMEHHOM TEXHUKH,
BOCIIPUATHSA HAYYHBIX W TEXHUYECKHX IMOHATHHA M uaed. MaTemaTuka sIBISETCS SI3bIKOM HayKH U
TexHuKd. C ee MOMOULIbI0 MOJEIUPYIOTCS U HM3y4aloTCs SIBJICHHUS M IPOLIECCHI, MPOUCXOJSAIINE B
npupoze. 3HaUuMMOCTh MAaTEeMAaTUKU KaK OJJHOTO U3 OCHOBHBIX KOMIIOHEHTOB 0a30BOT0 00pa30BaHUs
OIIpEJIeNIAETCS €€ POJIbI0 B HAYYHO-TEXHUYECKOM MPOrpecce, B COBPEMEHHOM HAayKe M IPOU3BOACTBE, a
TaKKe Ba)XHOCTBIO MaTeMaTH4yeckoro oOpa3oBaHus s  (OpMUpOBaHHS JTyXOBHOH  Cpenbl
MOJPACTAIOIIErO YEJIOBEKA, €ro MHTEIUIEKTYaIbHBIX U MOPAJIbHO-ITUYECKUX Ka4eCTB Yepe3 OBJIaJCHNE
00y4aromuMHUCsT KOHKPETHBIMH MaTEeMAaTUYECKHMMU 3HAHUAMHU, HEOOXOAMMBIMU JUISI MPUMEHEHHS B
IPAKTUYECKON AEATEIbHOCTH, JOCTATOUHBIMU JJIS U3YUEHMS IPYTUX IUCLUILINH, JUIsl POJOJIKEHUS
o0y4eHHsI B CHCTEME HENpPEephIBHOTO 00pazoBaHHs, (HOpMHUpPYET y OOYHUaIOUIMXCS YHHBEpCAJIbHBIC
yueOHble JeiCTBUSA, HEOOXOAUMBIE [T PELIEHHUs KOHKPETHBIX TMYHOCTHO 3HAYMMBIX 3a/a4.

Anrebpa sBIseTCS OJHUM M3 OIOPHBIX TPEAMETOB OCHOBHOM IIKOJIBI: OHAa OOECHeyHBaeT
U3y4eHHe JPYruxX JUCLUIUIMH. B nepByro odyepenb 3TO OTHOCUTCS K IIPEIMETaM €CTECTBEHHOHAYYHOTO
IIUKJIA, B YACTHOCTH K (u3uke. Pa3BuTHE TOrMuecKoro MbIIIICHHUS YYalIMXCs IpU 00ydeHuu anredpe
CIOCOOCTBYET YCBOGHMIO INPEJAMETOB T'yMaHUTApHOro LuUKia. IIpakTHueckue yMmMeHHs M HaBBIKH
are0panyeckoro Xxapakrepa HEOOXOIUMBI Ui TPYAOBOW U MPOPECCHOHAIBHOW IMOJITOTOBKH
HIKOJIbHUKOB.

N3ydyeHne mareMaTWKu CHOCOOCTBYET 3CTETMYECKOMY BOCIMTAHHUIO YEJIOBEKA, NOHMMAHHUIO
KpacoTbl M M3SIIECTBA MATEMAaTUYECKUX PpACCY)KICHHH, BOCIPHUATHIO T'€OMETPHUYECKUX (opM,
pa3BUBAaEeT BOOOpaXE€HHE, MPOCTPAHCTBEHHbIE IpeacTaBiaeHus. VIcTopus pa3BUTUS MAaTeMaTU4YECKOTO
3HaHUS J1aeT BO3MOXKHOCTb IOIOJHUTD 3a11ac UICTOPUKO-HAYYHBIX 3HAHUHN ydalmxcs, cCpopMHUpPOBATh Y
HUX TpEJCTaBICHHUA O MaTeMaTHKE KaK YacTh OOIIEYesOBEYECKONH KYNbTypbl. 3HAKOMCTBO C
OCHOBHBIMM MCTOPUYECKMMHU BeXaMH BO3HHUKHOBEHUS U Pa3BUTHUS MAaTEeMAaTUYECKOH HaykH, cylbOamu
BEJIMKUX OTKPBITUN, UMEHAMH JIFOJIel, TBOPUBIIMX HAYKY, JOJKHO BONTH B MHTEJUIEKTYaIbHBINA Oarax
KaX/10T0 KYJIbTYPHOTO YeJIOBEKa.

Anrebpa HanesreHa Ha (OpMUPOBAHHE MATEMAaTHUYECKOTO ammapara JJis pelieHHs 3aaad u3
MaTeMaTUKH, CMEKHBIX IPEAMETOB, OKPYKAIOLIEH peanbHOCTH. S3bIK anreOpbl MOAYEPKHUBAET
3HAYEHUE MAaTEMATHKHU KaK S3bIKa JUJIsl IOCTPOCHUS MAaTEMaTHUYECKUX MOJIEJIEH, IPOLECCOB U SIBICHUN
pEaNbLHOTO MUpA.

OpnHOlf M3 OCHOBHBIX 3aJad U3YyYEHHs aireOpbl SBISETCS pa3BUTHE aJTOPUTMUYECKOTO
MBILIEHUs], HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOEHHsI Kypca MH(POPMATUKHU; OBJIAI€HUS HaBbIKAMU
NeIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOIMYECKUX (HOPM BHOCHUT CBOM CHEIU(DUUECKUIT
BKJIa/1 B Pa3BUTHE BOOOpakeHUsI, CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUYECTBY.

Jlpyroil BaxxHOW 3anayell M3ydeHHUs anreOpbl SBISETCS MOJIYYEHHE IIKOJIbHHUKAMU KOHKPETHBIX
3HaHUM O (QYHKUMAX KaKk BaKHEWIIeW MaTeMaTH4ecKOW MOJENu AJIs ONHUCAHHUs M HCCIEJOBaHUS
pa3HOOOpa3HbIX TPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, MNEPUOAMYECKHX U Ap.) s
(opMHpOBaHUS Y IIKOJBHUKOB IPEJICTABICHUS O POJIM MAaTEeMAaTUKU B Pa3BUTHM LUBWIM3ALUH U
KYJIbTYpBI.



ONeMeHThl JIOTUKH, KOMOMHATOPUKH, CTaTUCTUKM M TEOPUHM BEPOSTHOCTEH CTAaHOBSTCA

00s3aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO O00pa3oBaHMsA, YCWJIMBAIOIIMM €ro MPHUKIATHOE U
IPAaKTUYECKOE 3HAUCHHE.
[lpy u3y4eHHH 3TOrO0 KOMITIOHEHTa 00OTAIIAIOTCS MPEICTABICHUS O COBPEMEHHOW KapTHHE MHpa U
METOZOB €ro HCCIeIOBaHMs, pa3BUBAIOTCS MPEJCTABICHMA O YHUCIE W pOJIM BBIYUCICHUH B
YEJIOBEYECKOW TPAKTUKE, HCHOJB3YIOTCA (YHKIMOHATBHO-TpAQUUECKUE TMPEICTABICHUS IS
OIMCaHMA U aHaJIM3a PeasIbHbIX 3aBUCUMOCTEH.

Baxnoil 3amaueil 3TOro KOMIOHEHTa SIBISETCA (OpPMUPOBAHUE (YHKIIMOHAIBHON TPaMOTHOCTH
YMEHUH BOCHPUHHMMATh U AHAJIM3UPOBATh MH(OPMAIMIO, NPEJCTABICHHYIO B pa3iHuHBIX (opMmax,
MOHUMAaTh BEPOSATHOCTHBIA XapaKTep MHOTUX PEAIbHBIX 3aBUCHMOCTEH, MPOM3BOJIUTH MPOCTEHINNE
BEPOSITHOCTHBIE PacueThl.

OOpa3oBarenabHbIE U BOCIIUTATENbHbIE 3a7aul 00yueHus anredpe AOHKHbI pelIaTbCs KOMILIEKCHO €
YU4ETOM BO3PACTHBIX OCOOEHHOCTEH 0O0ydaroluxcs, crneun(pukyd anredpsl Kak ydeOHOro MnpeaMmera,
OIIpEeAEIIAIONIEro €€ pojb U MECTO B OOUIEH CUCTEME LIKOJIBHOTO OOYyYEHUSI U BOCIUTAHUS. YUUTEIIO
IPEJOCTAaBIIAETCS MIPABO CAMOCTOSITEILHOIO BHIOOPAa METOAMYECKHX IyTEl M MPUEMOB PELICHUS ITUX
3amad. B opranmzanuu yu4eOHO-BOCHUTATENBHOTO TPOIEcca BAXHYIO POJib HrparoT 3anayn. OHU
ABJISIIOTCS. M LIEJbIO, U CPEICTBOM OOYy4YeHMs M MaTeMaTHYeCKOro pas3BuTus oOywaromuxcs. Ilpu
IUTAHUPOBAHUM YPOKOB CIIEAYyEeT HMETh B BHUAY, YTO TEOPETHUYECKUH MaTepuas OCO3HAeTCs H
yCBauMBaeTCsl MPEHMYILECTBEHHO B Ipoliecce pemieHus 3aaad. OpraHusys pelieHue 3ajad,
1eaecoo0pa3Ho  IMHpe  UCMOJIb30BaTh U GEepeHIIMPOBaHHBIM  MOAXOA K  O0y4YaroIIUMCH.
Huddepenumanus tpeOoBaHui K OOydyarOIIMMCS Ha OCHOBE JOCTHIKEHHS BCEMHU 0053aTeIbHOTO
YPOBHS IOJTOTOBKU CIOCOOCTBYET pa3rpy3Ke LIKOJIbHUKOB, 00eCreYrBaeT UX MOCHIbHOM paboToil u
dopmupyeT y HHX TOJOXUTEIbHOE OTHOIIEHHe K yuebe. BaxHbIM ycioBHEM NpaBUIIBHOM
OpraHu3aly y4eOHO-BOCIUTATENIBHOIO TMpollecca SBIISETCS BbIOOP YUUTENIEM palOHAIbHOU
CHCTEMBl METOJIOB U IPHUEMOB OOYy4eHHs, cOAJaHCHPOBAHHOE COYETAHUE TPAIULIMOHHBIX M HOBBIX
METOZOB OOYYeHHUsS, ONTHUMHU3UPOBAHHOE TPUMEHEHHE OOBSICHUTEIHHO-MUTIOCTPHPOBAHHBIX U
HBPUCTHUECKUX METOJIOB, HCIOJIb30BAaHUE TEXHUYECKHX CpEACTB. Y4eOHBIH mpolecc HeoOX0IuMOo
OpPHEHTUPOBATh Ha pAIOHAIIFHOEC COYETaHHWE YCTHBIX M MHUCHMEHHBIX BHJIIOB pabOTHI, KaK IpH
U3y4eHUH TEOpHUH, TaK U NPU PELICHWH 3ajady. BHUMaHuE y4yHuTesds JOJDKHO OBbITh HAIpaBJIeHO Ha
pa3BUTHE peUH yJamuxcs, GopMupoBaHHE y HUX HAaBBIKOB YMCTBEHHOTO Tpy/la IJIAHUPOBAHUE CBOCH
paboThl, TMOMCK pALMOHANBHBIX NyTel €€ BBHINOJHEHUS, KPUTUYECKYIO OLIEHKY pe3yJIbTaToB.
IIpozpamma mosrcem ucnonvzogamvca 014 00yuenua Oemeil ¢ 0COOEHHOCMAMU PUIUUECKO20 U
NCUXUYECKO20 PA3GUNUA.

B kypce anre6psl 9-ro kiacca MpoOAOKAETCS CUCTEMAaTH3allMsl U PACIIUPEHUE CBEACHUH O

¢yHkimax. BaxkHOoe MecTO 3aHMMaeT M3y4eHHE KBAJPATHUUHBIX (DYHKIMHA M HMX CBOWCTB, a TaKkKe
YacTHBIX BUIOB: Yy = ax? + b,y = a(x — m)?. ®opMHUpPYIOTCS yMEHHs PelllaTh HEPABEHCTBA BUJA:
ax? + bx + ¢ > 0,ax? + bx + ¢ < 0,rae a # 0,. 3aBepinaeTcs U3ydeHHE PALMOHANLHBIX YPaBHEHMI
C OJHOM MepeMeHHOM. JlaeTcs MOHATHE 11eI0r0 PallMOHATLHOTO ypaBHEHUs M ero crenend. Ocoboe
BHUMaHHE yJIeJAeTcs PElleHHIO ypaBHEHUH TpeTheil U ueTBepToil CTeNeH: ¢ TOMOMIBI0 Pa3/IOKEHHs
HAa MHOXUTCIN W BBCIACHUA BCIIOMOTaTEIILHOU HepeMeHHOP'I, 4TO MMHUPOKO HCIIOJIB3YETCA B
JambHEHIIEM TPU PEUICHUH TPUTOHOMETPUUECKHX, JIOTapU(PMHUYSCKUX U JAPYTUX BUJIOB ypaBHEHHH.
PaCCManI/IBaIOTCﬂ CUCTCMBI, COIACPKAIIUC YPAaBHCHUA BTOpOﬁ CTCIICHU C IABYMs HCU3BCCTHBLIMHU.
JlaroTcs nepBble 3HaHHUS 00 apu(DMETUYECKON U FeOMETPUYECKOM TTPOrpeccusX, Kak O YACTHBIX BHAAX
TnocieioBaTeNnbHOCTeH, rpaduke KBaapaTuuHoit GyHkuud. M3ydas GopMysy HaXOKIASHHS CYyMMBI T

a;+an

MEPBBIX YWICHOB apu(PMETUUYECKON mporpeccuu S = ‘N 1 GOopMyTy CYyMMBI N TIEPBBIX WICHOB

q-b

. b
re€OMETPUUYECKOM IpOorpeccuu S = ﬁ, 1[EJIECO00PA3HO YACIUTh BHUMAHUE 3aIaHUSIM, CBSI3aHHBIM C

HEMOCPEACTBEHHBIM NpUMEHeHueM 3Tux ¢opmyn. M3 Kypca reoMeTpuu NpOAOKAETCS H3yueHUE
CHUHYCa, KOCMHYCa M TaHI€HCa OCTPOro yria MpsIMOYTOJIbHOTO TpeyrosibHHKa. BBoaWMTCS MOHSTHE
KOTaHreHca yria. M3yuaiorcs cBolcTBa CUHYyca, KOCHHYCA, TAHT'€HCA U KOTaHI'€HCA, KOTOPhIE HAXOMST
NpUMEHEHHE B TPEoOpPa3OBaHUSIX TPUTOHOMETPHUUECKUX BbIpakeHuil. CrenuanbHOoe BHHMAaHUE



yACNSETCS TIEPEXOAY OT paJuaHHON MEpHI yIiia K TpaaycHOM Mepe u HaoOopoT. LlenTpasbHOE MecTo
3aHUMAIOT (OPMYJIbl, BBIPAKAIOIIUE COOTHOLICHUS MEXAY TPUTOHOMETPUYECKUMHU (YHKIUSIMU
OJTHOT'O U TOTO ke aprymenTa. Cepre3Hoe BHUMAaHUE y/esieTcsi POPMHUPOBAHUIO YMEHUH pacCyX/1aTh,
Jenath TMPOCThIE J0Ka3aTeNbCTBa, JaBaTh OOOCHOBAaHUS BBIMIONHSEMBIX nedcTBHi. [lapamnenbHo
3aKJIaJIBIBAIOTCSI OCHOBBI IS U3YYEHUS! CHUCTEMATHYECKHX KYpPCOB CTEpEOMETpPUH, GU3UKH, XUMUU U
IPYTUX CMEKHBIX IpeaMeToB. LleHTpanbHoe MecTO 3aHUMAIOT (POPMYJIbI, BEIPAXKAIOIIHE COOTHOIICHUS
MEXIy TPUTOHOMETPUYECKMMHU (YHKUUSMH OJHOTO M TOTO K€ aprymeHra. M3ydarorcsi CBOHCTBa
byakmuii y=k/x, mpu k<O u k>0. Cepne3noe BHHMMaHuE yaenseTcs (GOPMHUPOBAHUIO yMEHUMN
paccyxnatb, JeiaTb HpPOCTbIe JOKa3aTelbCTBA, JaBaTh OOOCHOBAaHUS BBINOJIHIEMBIX JEHCTBHIA.
[lapamenpHO 3aKIaABIBAIOTCA OCHOBBI JUJISI M3YyYEHHsSI CHUCTEMATHYECKHMX KYpCOB CTEPEOMETPHH,
GbU3MKM, XUMHHM U APYTUX CMEXKHBIX mpeameToB. Hapsny ¢ 3TuM B cojaep:kaHHME BKIIIOUEHBI JBa
JIOTIOJTHUTENBHBIX METOJOJIOTMYECKUX pPa3/ielia: JIOIMKAa U MHOYKECTBA; MaT€MaTUKa B MUCTOPUYECKOM
pa3BUTHM, 4YTO CBS3aHO C peaju3anued meneil OOIIEHHTEIUIEKTYaJbHOIO U OOIIEKYJIBTYPHOIO
pa3BUTHUSA oOyuaronmuxca. CoxepkaHue KaXJOro U3 OTUX pa3[esioB pa3BOpauuMBaeTcs B
COJIepP)KaTeIbHO-METOJUUECKYIO JIMHUIO, NPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COJIEp)KATEIbHBIEC JIMHUU.
[Ipu »TOoM mepBas nuHUS — «JIOTMKAa U MHOKECTBa» — CIIY)KUT II€JIM OBJaJACHHS 00ydaroluMUCs
HEKOTOPBIMU 3JIEMEHTAMH YHHMBEPCAJbHOIO MaTEMaTHYECKOro s3blka, BTOpas — «MaremaTuka B
UCTOPUYECKOM Pa3BUTUH» — CIIOCOOCTBYET CO3JIaHHIO OOLIEKYIbTYPHOI0, TYMaHUTApHOTO (hoHa n3-
Y4eHHS Kypca.

CopepxaHuie TUHUUA «ApHUPMETHKA» CIYXKHUT 0a30il UIsl JalbHENUIIET0 U3ydeHUs] 00yJarouMHUCS
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO X JIOTHUECKOTO MBIIIICHHUS, (POPMHUPOBAHUIO YMEHHUS IOJb-
30BaThCsl AQITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MIOBCEIHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM ILIKOJE CBSI3aHO C PAallMOHAIBHBIMU U
UppAlMOHANILHBIMUA YHUCIaMH, (OPMHpPOBAHHEM TNEPBUYHBIX MPEJICTaBICHUA O ACHCTBUTEIHLHOM
quce.

Copmepxanne nuHUM  «Anrebpa»  cnocoOcTByeT  (GOPMUPOBAHHIO Yy  OOYyYarOMIMXCS
MaTeMaTHYECKOIo ammapara JJis pelleHus 3ajad U3 pa3/ieJIOB MaTEeMAaTUKH, CMEXHBIX MPEIMETOB U
OKpY)Karolllel peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBAET 3HAYCHHE MATEMAaTUKH KakK SI3bIKA IS
MIOCTPOECHUS MaTEMaTHUYECKUX MOJIEJIEH MPOLIECCOB U ABJIEHUN PEeaJbHOTO MUPA.

Pa3BuTHe anropuTMUYECKOTO MBIIIEHUS, HEOOXOANMOr0, B YaCTHOCTH, JJISi OCBOSHUS Kypca
MHPOPMATHKH, U OBJIAJICHUE HABBIKAMH JIEAYKTHBHBIX PACCYKICHUN TaKKe SBISIOTCS 3a1a4aMu
n3yuenus anredpsl. [lpeoGpa3oBanue cuMBOJIBHBIX (POPM BHOCHUT crieliM(pUUECKUIl BKIa B pa3BUTHE
BOOOpaKeHUs 00YUaIOIINXCsl, UX CIIOCOOHOCTEN MaTeMaTHIYeCKOMY TBOpUYECTBY. B OCHOBHOI mIKOJIE
Martepuai rpynmnupyeTcs: BOKPYT palliOHAIbHBIX BBIPAXKEHUH.

Conepxanue pazzaena «OyHKIHW» HALEJICHO Ha MOJIyYeHUE LIKOJIbHUKAMHU KOHKPETHBIX 3HAHUN O
(GyHKLIMHU KaK BajKHEHIIEH MaTeMaTH4ecKoid MOJAENH Ul ONUCAaHHs U MCCIIEJOBAHUS pPa3HOOOpPa3HbIX
npoueccoB. M3yueHue sTOro Marepuaiga CIOCOOCTBYET pAa3BUTHIO Yy OOy4aroluXcs yMEHUs
UCTOJIb30BaTh PA3JIMYHbIEC SI3BIKM MAaTEMaTUKU (CJIOBECHBIM, CUMBOJIMYECKUN, TpapUUecKuii), BHOCUT
BKJIaJ] B (pOpMUPOBaHUE NPEICTABICHUN O POJIM MAaTEMATUKH B PA3BUTUHU [IUBUIIM3ALUH U KYJIbTYPBHI.

Paznen «BeposITHOCTh M CTaTUCTHKA» — O0S3aTENbHBI KOMIIOHEHT IIKOJILHOTO 00pa3oBaHMs,
YCUJIMBAIOIIUHI €ro MpUKJIaJHOE U MPAKTUUECKOE 3HAUeHHE. DTOT MaTepral HeoOXOA1M, PEeKEe BCe-
ro, A1 GOpMHUPOBAHUSA y 00ydaroIMXCsl (PYHKIIMOHATBHONW IPaMOTHOCTH — YMEHUs BOCIIPUHUMATh U
KPUTHYECKH aHaJIM3UpOBaTh HMH(OpPMAIMIO, MPEICTaBICHHYI0 B pa3IU4HbIX (opMax, MOHUMAaTh
BEPOSITHOCTHBIM ~ XapakTe€p MHOTMX PpEANbHBIX 3aBUCHUMOCTEH, IIPOU3BOAUTH  IIPOCTEHIINE
BEPOSTHOCTHBIE pacuéThl. V3ydeHre 0CHOB KOMOMHATOPUKYU MO3BOJIUT O0YYaIOUIMMCS OCYIIECTBISATh
paccMOTpeHHe cilydaeB, mepebop M TOACYET 4YMCIa BapuUaHTOB, B TOM YHCJIE€ B IPOCTEHIINX
MIPUKJIAHBIX 3a/1a4ax.

IIpu U3ydeHUH CTaTUCTUKHU U BEPOATHOCTH 00OralllaloTCsl IPEACTABICHHS O COBPEMEHHOM KapTHHE
MHpa U METOJIax ero HccliefoBaHus, GOpMUPYETCS MOHUMAHHE POJM CTAaTHUCTUKH KaK HMCTOYHHKA
COLIMAJIEHO 3HAYMMOI MH(pOpPMAIMH, U 3aKJIaABIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.



MECTO ITPEJJMETA B YYEBHOM IIVTAHE

CornacHo ¢enepanbHOMy 0a3UCHOMY yueOHOMY IUIaHY Ha M3y4eHHE aireOpsl B 9 Kilacce OTBOIUTCS
3u B Hememro. [lanHas pabodas mporpaMMa CKOPPEKTHpPOBaHA B COOTBETCTBHHM C KaJeHAapHBIM
rpauKoM IIKOJBI M Y4€TOM mpa3aHuuHbiX aHed. Mroro: 100 waca 3a rox. Cxkatue mporpaMmbl
BBITIOJIHCHO 3a CUCT YMCHBIICHUS KOJIMUCCTBA YaCOB HA ITIOBTOPCHUC MAaTCpHraia.

HEHHOCTHBIE OPUEHTHUPBI COAEPKAHUA YYEBHOI'O IIPEJIMETA

[Ipu u3yueHnun anreOpbl OCHOBHOE BHUMAaHHE YJesseTcs (OPMUPOBAHUIO IIUPOKOIO Kpyra
IIPAKTUYECKUX  HABBIKOB  BBIYMCIEHUI  (IPOYHBIE HABBIKM  BBHIIOJHEHMS  ACHCTBUA  Hajx
CPAaBHUTEJIBHO HEOONBIIMMM YHUCIAMHU, NPUEMbl NPUKUIKA U OLEHKU pe3ylbTaToB JAeHCTBUI,
IpoBEpKa pe3yibTaTa Ha MPaBAONOJO0ME U JIp.), a TaKkKe OOYyUYCHHIO PEIICHHIO HECJIOXHBIX, HO
JOCTaTOYHO Pa3sHOOOPa3HbIX MO CUTyallUsM TEKCTOBBIX 3aJad, a TaKKe CHCTEMaTHYECKOE pEIIeHue
HECJIOKHBIX HECTAaHAAPTHBIX 33/a4.

Pemenne 3agau Takoro popaa sBIsETCA OOSA3aTENbHBIM JIEMEHTOM OOYYeHHUs, TaKk Kak IpHU
3TOM OOydarommecs OBJaJeBalOT pPa3HOOOPa3HBIMU MpPHUEMaMU MBICIUTEIBLHON JeSTETBbHOCTH.
CreneHb €caMOCTOSITETBHOCTH OOYUYAIOLIMXCS IPU PELICHUH YKa3aHHBIX 3a/1a4 HE TaK YK BakHa (U1
MHOTHX 3TO MOJKET OKa3aThbCsS HEMOCWIBHBIM). [ 1aBHOE 371eCh — CO3HAHUE KaXKIBIM O0y4aromnuMcs
IIpYEMa PEIICHUS, C IOMOIIBI0 KOTOPOro IOJIy4E€H OTBET. B Kakqoi TeMme BBIIENSETCS IJIaBHOE, U
MCXOJS U3 3TOT0 YeTKO AU(QepeHIMpoBaH MaTepHal: BBIWICHEHB T€ 3a/ayd, KOTOpPbIE JOJIKHBI
0TpalaTbIBaTbCsl M BBIMOJHATBCS MHOTIOKPATHO, U T€, KOTOPbIE CIyXaT APYTUM LesisM (pa3BUTHE,
npoOyXJIeHne UHTEepeca U JIp.) U B COOTBETCTBHH C 3TUM HE JIOJDKHBI JyOnupoBaThes. Takoe pasnndne
JienaeTcs IBHbIM M [Tl 00y4YaroIuxcsl.

OtpaboTKa OCHOBHBIX YMEHMH M HaBBIKOB OCYILECTBISETCS OOydYarolMMUCS Ha OO0JIBIIOM
qucae HECHIOXKHBIX, JOCTYNHBIX ynpaxHeHud. Kypc HanomHsercs 3agaHusAMHU, pa3HOOOPAa3HBIMU 10
dopme U copepiKaHUIO, MO3BOJSIONIMMHU MMPUMEHATH MOJIydyaeMble 3HAHUS B OOJIBIIOM MHOT000Opa3uu
curyauuii. Co3HaTenbHOE OBJaJIEHUE OOYyYaIOUIMMUCS CUCTEMOM anredpandeckux 3HAHUN U yMEHHH
HEOOXOAMMO B TIOBCETHEBHOM IJKM3HHM IS M3YYEHHUS CMEXHBIX IUCHUIUIMH W TPOJOJDKEHUS
obpa3zoBanus. [IpakTHueckass 3HaYMMOCTb LIKOJBHOIO Kypca aiaredOpbl OOycIOBIE€Ha TEM, YTO ee
O00BEKTOM SIBIISTFOTCS] KOJTMYECTBEHHBIE OTHOIICHHSI IEHCTBUTEIBHOTO MUPA.

MaremaTnueckass MOJIrOTOBKa HEOOXoauMa JUIsi TOHUMAHUS TPHHLUIOB YCTPOWCTBA U
UCIIOJIb30BAaHUSI COBPEMEHHOM TEXHHKH, BOCHPUATHS HAYYHBIX U TEXHUYECKUX MOHITHH U Lieeil.
MatemaTuka sBIseTCA SA3bIKOM HAayKH M TeXHUKH. C €€ IOMOIUBI0 MOJAEIUPYIOTCA U HU3y4aroTCs
SIBJIGHUS U TIPOLIECCHI, MPOUCXOSAIIUE B IPUPOJIE.

AnreOpa sBIS€TCS OJHUM M3 ONOPHBIX INPEJAMETOB OCHOBHOM IIKOJIBI: OHAa OOECHeYMBaeT
U3Yy4eHHUE APYTUX AUCLUUIUIMH. B nepByro ouepenb 3TO OTHOCUTCS K IpeMeTaM €CTeCTBEHHOHAYYHOT O
IIUKJIA, B YaCTHOCTH K (u3uke. Pa3BUTHE JTOrMYECKOro MBIIUICHUS OOYdYaIOUIMXCS NMPH O00y4EeHUH
anredpbl CIIOCOOCTBYET YCBOCHHMIO IMPEIMETOB TI'yMaHUTapHOro uukia. Ilpakthueckue ymeHus u
HaBBIKHU aJIreOpanyeckoro xapakrepa He0OXOAUMBI Ui TPYJOBOH U MpOoQpecCHOHATBHOM MOATOTOBKU
IIKOJIbHUKOB.

PazButue y oOydaromuxcsi MPaBUIBHBIX NPEACTABICHUH O CYIIHOCTH U IPOUCXOXKICHUU
anredpandyeckux aOCTpaKIMi, COOTHOIIEHHWH PEAJbHOTO U HUJCAIbHOTO, XapaKTepe OTpa’KeHUs
MaTeMaTH4YeCKON HayKOH SIBICHUI M MPOIECCOB PEaJIbHOTO MUPA, MECTE anreOpbl B CUCTEME HAyK U
pOJAM MaTeMaTHYECKOrO0 MOJEIMPOBAHMSA B HAaydyHOM IIO3HAHMM M B IPAKTHKE CHOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MUPOBO33PEHUSI O0YUAIOIUXCA U KAaUueCTB MBIIUICHUS, HEOOXOAMMBIX JIJIst
aJlanTayy B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIIEeCTBE.

Tpebyst or oO0y4aromuxcs YMCTBEHHBIX W BOJIEBBIX YCHJIMHM, KOHLEHTPAlMM BHHMAaHUS,
aKTUBHOCTH Ppa3BUTOr0 BOOOpakeHus, aireOpa pa3BUBAeT HPABCTBEHHbIE YEPThl JMYHOCTU
(HacTONYMBOCTS, LIEJIEYCTPEMIIEHHOCTD, TBOPUYECKYIO aKTUBHOCTb, CaMOCTOSITENIBHOCTb,
OTBETCTBEHHOCTb,  TPYHOJIOOHME, [OUCLUMIUIMHY M  KPUTUYHOCTb  MBIIUIEHHA) U yMEHHUE
apryMEHTUPOBAHO OTCTaWBaTh CBOM B3IJLIBI M YOSXKICHHS, TaKXKE CHOCOOHOCTh MPHUHUMAThH
CaMOCTOSITEIIBHBIE PEIICHHUS.

N3yuenne anredpsl, GyHKIUH, BEPOATHOCTH M CTATHUCTUKU CYIIECTBEHHO PACHIUPSIET KPYro3op
o0yyaromuxcs, 3HaKOMsI UX ¢ MHAYKLUEH U AeayKuuei, 00001eHneM U KOHKpeTH3aluel, aHaaIu30M U



CHUHTE30M, KiIaccUpUKAMel W CcucTeMaTu3alueli, aOCTparupoBaHHEM, aHAJIOTHEH. AKTHUBHOE
UCTIOJB30BaHUE 3a7ad Ha BCEX dTamax y4eOHOro mpolecca pa3BHBAeT TBOPYECKHE CIIOCOOHOCTH
IIKOJIEHUKOB.

N3yuenne anreOpbl mMo3BONSET (POPMUPOBATH YMEHHS W HABBIKM YMCTBEHHOTO Tpylda —
IUITAHUPOBAaHHUE CBOEH pabOTHI, MOMCK PAlMOHAIBHBIX ITyT€H €€ BBHIOJHEHHUS, KPUTHUECKas OICHKa
pe3ynbTaToB. B mporecce nzyueHus anreOpsl MKOIBHUKU JTOJKHBI HAYUYUTHCS U3JIaraTh CBOM MBICIH
SCHO W WCYEPIbIBAIONIE, JIAKOHWYHO W €MKO, MPHUOOPECTH HaBBIKM YETKOTO, aKKypaTHOTO |
IPaMOTHOTO BBIIOJIHEHHUSI MATEMATUYECKHX 3aIUCeH.

Baxneifmeii 3aaueil IIKOJIBHOTO Kypca aiareOphl sIBISETCS Pa3BUTHE JOTHYECKOTO MBIIIICHUS
oOyyaromuxcs. CaMu 0OBEKTHI MATEMAaTHUIECKUX YMO3AKIIIOUSHHUI U MIPUHATHIC B ajredpe mpaBuia ux
KOHCTPYHUPOBAHHUS CIIOCOOCTBYIOT ()OPMHUPOBAHHIO YMEHHI OOOCHOBBIBATH M JIOKA3bIBATH CYXKICHHS,
NPUBOJIUTh UYETKUE ONpEICNICHUs, Pa3BUBAIOT JIOTHUECKYI0O W HMHTYHIHWIO, KPAaTKO M HAarJISAIHO
PAacKpBIBAIOT MEXaHHM3M JIOTMYECKUX TOCTPOCHHH M y4yaT MX NPUMEHEHHI0. TeMm cambIM anreOpa
3aHMMaeT OJHO U3 BEIyNIMX MeCT B (OPMHUPOBAHMM HAYYHO-TEOPETHYECKOTO MBIILICHHUS
IIKOJIFHUKOB. PackpbIBasi BHYTPEHHEIO MapMOHHUIO MaTeMaTHKH, (OPMHUpPYsS MOHUMaHUE KPACOTHI M
M3AIIECTBA MAaTEMaTHUYECKUX PACCYKACHHIA, aireOpa BHOCHT 3HAYUTENBHBIA BKIJIAJ B 3CTETUYECKOE
BOCITUTAHNE 00YYaIOIINXCA.

IINIAHUPYEMBIE PE3YJIBTATBI: JUYHOCTHBIE, METATIPEJIMETHBIE 1
HNPEJIMETHBIE PE3YJbTATbBI OCBOEHUSA TPEIMETA
[Iporpamma oOecrneunBaeT JIOCTHKEHUE CIEIYIOLUIMX pe3yJbTaTOB OCBOCHHsS 0OOpa30BaTeNbHON
MIpOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHus:

1. B HanpaB/jieHMH JUYHOCTHOTO PA3BUTHS:

-c(popMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTHU
o0yJaromuxcs K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHMBALMU K OOYYEHHMIO U TO-
3HaHWIO, BBIOOPY JanbHEHIIero oOpa3oBaHMs Ha ©Oa3e OpPUEHTUPOBKM B MHpe Mpodeccuil u
npodeCCHOHANBHBIX MPEANOYTEHHH, 0CO3HAHHOMY MMOCTPOSHUIO MHIMBUAYAIbHOM 00pa3oBaTebHON
TPAeKTOPUH C YUETOM YCTOWUYMBBIX O3HABATENIbHBIX HHTEPECOB;

-c(hOPMUPOBAHHOCTh  LIEJIOCTHOI'O MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHY;

-c(hOpMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMM, CTAPIIMMU U MJIAAIINMHU, B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HON, y4eOHO-
HCCIIEI0BATENIbCKON, TBOPUECKON U IPYIUX BUJAX JIEATEIBHOCTH;

-yMEHHE SICHO, TOYHO, TPAaMOTHO M3J1araTh CBOU MBICJIM B YCTHOW U MMUCbMEHHOH peun,
MOHUMATh CMBICJ ITOCTABJICHHOM 3a/1a4ul, BBICTPAaUBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEDHI;

-IIpeJICTaBICHNE O MAaTEMAaTHUECKOI HayKe Kak cdepe 4eT0BEUEeCKOH JAeITeIbHOCTH, 00 ATanax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHS LIMBIWIN3ALIUY;

-KpUTHYHOCTh MBIIUICHUS, YMEHHUE PACIO3HABAThH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJIMYATh TMIIOTE3Y OT (PAKTa;

-KpEaTUBHOCTb ~MBIIUICHUS, HWHULIMATHBA, HAaXOAYUBOCTb, AKTUBHOCTh TIPU pEIICHUH
anre0panvecKux 3aad;

-yMEHHE KOHTPOJHUPOBATH MPOLIECC U PE3YyIbTaT YIeOHOW MaTEeMaTHIECKOM NesTeTbHOCTH;

-CIIOCOOHOCTh K SMOLIMOHAJIBHOMY BOCHPHITHIO MaTeMaTHUECKUX OOBEKTOB, 3a/1a4, pelIeHul,
pacCy X IeHUM.

2. B HanpaBJIeHHH MeTanpeIMeTHOI0 Pa3BUTHS:

-yMEHHUE CaMOCTOSITENIBHO IUIAHUPOBATh AJIbTEPHATUBHBIE ITYTH JTOCTH)KEHUS L€, OCO3HAHHO
BbIOMpaTh Haubosee 3P (HeKTUBHBIE CIIOCOOBI PEIIeHUs YYEOHBIX U TO3HABATENIBHBIX 3a/1a4;

-yMEHHE OCYIIECTBISATh KOHTPOJIb IO pe3yabTaTy M IO cHocoOy MAeWCTBUS Ha YpOBHE
MIPOU3BOJIBLHOTO BHUMAHHUS U BHOCUTh HEOOXO/IUMbIE KOPPEKTHUBBI;

-yMEHHE aJeKBaTHO OLIEHUBATH IPABMIBHOCTh WM OLIMOOYHOCTH BBIMOJHEHUS Yy4eOHOM
3aa4u, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHMUS;



-OCO3HAaHHOE BIIAJICHUE JIOTMUECKUMM JEHCTBUSMHU OIPENENIEeHUs MOHATUH, 0000IIeHus,
YCTQHOBJIICHHS aHAJOTHH, KiIacCHU(UKAMU Ha OCHOBE CAMOCTOSTEIBHOTO BBIOOpPa OCHOBAaHUHM H
KPUTEPHEB, YCTAHOBJIECHUS POAOBUAOBBIX CBSI3EH;

-yMEHHUE YCTaHABJINBATH IPUUNHHO-CJIEACTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKOE PACCYKICHHUE;

-yMEHHE CO3[aBaTh, NPUMEHATh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA,
MOJIENIU U CXEMBI JJIs peIIeHUs] Y4eOHbIX U II03HABaTEJIbHBIX 3a/1a4;

-yMEHHE OPraHNU30BbIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO IE€ATEIBHOCTD C YUUTEIEM
Y CBEPCTHUKAMH: ONPEICIIATH 1eNU, pacupeeseHue GyHKIUI 1 posiel yYaCTHUKOB, B3aUMOJICHCTBHE
u obmue crnocoObl paboThl; yMEHHE paboTaTh B IPYIIE: HaXOAUTh OOlIee pelleHHe U pa3periaTh
KOH(JIMKTBl Ha OCHOBE COIJIACOBAaHMSA MO3MLIMHA M y4€Ta MHTEPECOB; CIyllaThb NapTHEPA;
(bopMynMpoBaTh, APryMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;

-cOpMUPOBAHHOCTh y4e€OHON U OOIIENOIb30BATENLCKOM KOMIETEHTHOCTH B 00JacTu
UCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruit (MKT- komnereHTHOCTH)

-[I€pBOHAYAJIbHBIE [IPEICTABICHUS 00 UJIeAX U O METOJaX MaTeMaTUKHU Kak 00 YHHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEACTBE MOJICIMPOBAHUS SIBICHUH U MPOLIECCOB;

3. B HanpaBJ/iIeHMU NIPeIMETHOI0 PA3BUTHA:

-yMeHHe paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHHME, HW3BICUEHUE
HeoOXouMoM MH(pOpMalKK), TOYHO U TPAMOTHO BbIpa)kaThb CBOM MBICIU B YCTHOW M MHUCBMEHHOM
peun, IPUMEHSsI MAaTEMaTU4YECKYI0 TEPMHHOJIOIMI0 M CHUMBOJIUKY, MCIIOJIB30BATh Pa3JIUYHBIE SI3bIKU
MaTEeMaTHKU (CJIOBECHBIM, CUMBOJIMYECKUH, Tpapuueckuii), 0OOCHOBBIBATH CYXAECHHs, MPOBOAUTH
KJ1accu(UKaLMIO, TOKa3bIBaTh MATEMAaTHYECKUE YTBEP)KICHHUS;

-BJIaZicHHe 0a30BbIM MOHATUHWHBIM aNIapaToM: UMETbh MpPEJICTAaBIECHUE O 4YHCIE, BIaJCHHE
CUMBOJIbHBIM  SI3IKOM ~ aireOpbl, 3HAHHE DSJIEMEHTapHbIX (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH,
(GbopMHpOBaHUE TPEACTABIEHUNH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpPE U O
pa3IMYHBIX CIOcO0ax UX M3ydeHHUs, 00 OCOOEHHOCTSAX BBIBOJOB UM MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTeD;

-yMEHHE BBIOJIHATH alredpandeckre npeodpa3oBaHusl palliOHAIBHBIX BIPAKEHUH,
MPUMEHSITh UX JUJISl pelIeHHs] yueOHbIX MaTeMaTUYECKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIIMX B CMEXKHBIX
y4eOHBIX MpeIMeTax;

-yMEHHE MO0JIb30BaThCsI MATEMAaTUYECKUMHU (OPMYTIaMHU U CAMOCTOSITENILHO COCTABIISATh
(bopMyIbI 3aBUCUMOCTEN MEKIY BEIMYMHAMU Ha OCHOBE 000OIIEHHS YaCTHBIX CIY4aeB U SKCIEePH-
MEHTA;

-yMEHHUE pelIaTh JIMHEHHbIE U KBAJpaTHbIC YPaBHEHHS U HEPABEHCTBA, a TAK)KE MPUBOMMBIE K
HUM YpaBHEHMs, HEPABEHCTBA, CUCTEMbL; IPUMEHSATh I'pauuecKue IpeACTaBICHUS sl peIeHUs U
UCCIIEI0OBaHUs YPaBHEHUH, HEPABEHCTB, CUCTEM; IIPUMEHSATh IIOJYyYEHHBIE YMEHUS JUIsl pELICHUS 3a1a4
U3 MaTeMaTHKH, CMEXHBIX NPEIMETOB, IPAKTUKH;

-OBJIaZICHUE CUCTEMON (D)yHKIIMOHAJIBHBIX MOHATHH, ()YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM,
yYMEHHUE CTPOUTh rpaduku GyHKIMN, ONUCHIBATh UX CBOIMCTBA, UCIOJIB30BaTh (DYHKIIMOHATIBHO-
rpaduuecKue IpeCTaBICHUS sl ONMCAHUS M aHAJIN3a MATEeMaTHUECKUX 33]1a4 U peaibHbIX
3aBUCUMOCTEN

-OBJIaZICHHE OCHOBHBIMH CIIOCOOAaMU MPEICTABICHUS U aHAIN3a CTATUCTHYECKUX JIaHHBIX;
YMEHHUE peliaTh 3aa4i Ha HaXOKAECHNUE YaCTOThI U BEPOSTHOCTH CIy4alHBIX COOBITHIA;

-yMEHHUE NPUMEHATh U3yUYEHHBIEC MOHATHUSA, PE3YJbTaThl U METOMBI IPU PELICHUM 3a]ad U3

Pa3JIMIHBIX Pa3aCiIoB KypcCa, B TOM YHCJIC 3a4a4, HC CBOAAIINXCA K HETIOCPEACTBECHHOMY ITPUMCECHCHHIO
HU3BCCTHBIX AJIT'OPHUTMOB.

HUcnoab30BaTh NMpUHOOpPeTEeHHbIE 3HAHUSL M YMEHHMSI B NPAKTHYECKOH [esiTeJJbHOCTH W
MOBCETHEBHOM JKHU3HHU:

-JUIsl  BBIMIOJTHEHHsI pacueToB MO ¢opMynaM, sl COCTaBIEHUS (QOpPMYJ, BBIPAKAOIINX
3aBUCUMOCTH Me>1<)1y peaJ'IBHI)IMI/I BEJINMYMWHaAMU, AJISI HAXOXICHHUA HY)KHOﬁ CbOpMy.]'IBI B CHpaBOqHBIX
Marepuaniax;

-MO)]CJ'II/IpOBaHI/Iﬂ HpaKTI/IT—IeCKI/IX CI/ITyaHI/II\/’I U HCCICOOBAHUA HOCTpOCHHI)IX Moneneﬁ C
MCIOJIb30BaHUEM amrapara anreOpsl;



-OMMCAaHUs  3aBUCHUMOCTEH MeXIy (U3NYECKMMU  BEIMYMHAMH  COOTBETCTBYIOIIMMHU
(bopmynaMu, IPU UCCIIETOBAHUN HECTIOKHBIX PAKTUYECKUX CUTYAIH;

-UHTEpIpeTaluy IpaMKOB PeAbHBIX 3aBUCUMOCTEH MEX/ly BeTMUMHAMHU.

-IIPOBOJAUTH HECJIOKHBIE JOKA3aTeNIbCTBA, INOIYy4aTh MPOCTEHIINE CIIEICTBHS U3 HW3BECTHBIX
WIM paHee MOJIY4YCHHBIX YTBEP)KICHUM, OLICHMBATh JIOTMYECKYIO IPaBUIBHOCTH PaCCYKICHUM,
HCII0JIb30BaTh IPUMEPHI JI WIUIIOCTPALIUM U KOHTPIIPUMEPHI JIJIs1 OIIPOBEPIKEHUSI YTBEPKICHUM;

-U3BJIeKaTh MH(OpMalUIo, NpeACTaBICHHYIO B TalOiMuIax, Ha JuarpaMmax, TIpadukax;
COCTABJIATH TAOJHUILBI, CTPOUTH TUATPAMMBI U TPa(HKH;

-pemaTb KOMOMHATOPHBIE 33aYl yTEM CUCTEMAaTHYECKOro nepedopa BOZMOXKHBIX BApHAHTOB
U C UCIIOJIb30BAaHUEM IIPaBUJIa YMHOKECHUS,

-BBIYMCIIATH CPEJHUE 3HAYCHUS PE3YIbTATOB U3MEPEHUN;

-HAXO/JWTh YaCTOTy COOBITHS, WCHOJB3ysd COOCTBEHHbIE HAOJIOAGHUS ¥  TOTOBBIC
CTaTUCTUYECKUE JIaHHBIE;

-HaXOJUTh BEPOSTHOCTHU CIYYalHBIX COOBITHI B MPOCTENIINX CIIYYasIX;

-JUIs1 BBICTPAUBAaHMsI apIyMEHTALMU TP JOKA3aTEIbCTBE U B IUAJIOTE;

-pacrio3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PacCyKACHMUIA;

-3aIIMCH MaTeMaTU4YECKUX YTBEPXKICHUH, 10Ka3aTEIbCTB;

-aHaJM3a pEabHbIX YHUCJIOBBIX JAHHBIX, MPEACTABIECHHBIX B BHUJAE JAMArpaMM, IpadUKOB,
TaOJIHII;

-pelIeHNs] TPAKTUYECKUX 3aJad B IOBCEAHEBHOW U MpOo(ecCHOHAIBbHON NeSITeIbHOCTH C
UCIOJIb30BaHUEM JICHCTBUIN C YUCIaMH, IPOLIEHTOB, AJIUH, IUIOIIAaei, 00beMOB, BpEMEHHU, CKOPOCTH;

-pelieHnss y4eOHbIX M MPaKTUYECKUX 3a7ad, TpeOyIoIMX CHCTEMaTHYecKoro mepedopa
BapUaHTOB;

-CpaBHEHUS 11aHCOB HACTYIUICHUS CIIy4alHbIX COOBITHH, /IS OLIEHKU BEPOSTHOCTHU CIIy4aiiHOTO
COOBITHS B TPAKTUYECKUX CUTYALUAX, COTIOCTABICHUS MOJIENIN C pealbHON CUTYyallueH;

-IOHUMAaHMsI CTATUCTUYECKUX YTBEPKICHUH.

IlnanupyemMble npeaAMeTHbIC Pe3yJbTaThbl OCBOCHHS Y4eOHOI0 peaMera

JUYHOCMHblE, MemanpeomMemmnvle U npeomemHmole
JIMYHOCTHBIE:

Yy odyuarowuxca oyoym cpopmuposansl:

o OTBCTCTBCHHOC OTHOLMICHUC K YYCHUIO,

® TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CAMOPAa3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIIUHU K O6y‘ICHI/IIO U IIO3HAHUIO,

L YMCEHHUE SCHO, TOYHO, I'PaAMOTHO H3JIaraTb CBOU MbLICIU B YCTHOfI U NHUCHbMEHHOU peuun,
HOHUMATh CMBICJI IIOCTABJIEHHOM 3aa4M, BbICTPAUBATh apryMCHTAI[UI0, IPUBOJNUTH IPHUMCEPBI
U KOHTPIIPUMEPHI;

¢  HayYalbHBIC HABBIKU QIANTAlMU B IMHAMUYIHO U3MEHSIOIIEMCS MUPE;

® DKOJIOTHMYECKas KylIbTypa: IICHHOCTHOE OTHOIIEHHWE K MPUPOJAHOMY MHUPY, TOTOBHOCTh
cleIoBaTh HOpPMaM HPUPOJOOXPAHHOTO,
3/10pOBbecOeperaromiero noBeAeHs;

e (opmupoBaHUE CHOCOOHOCTH K SMOIIMOHAIBLHOMY BOCHIPHUSATHIO MAaTeMaTUYECKUX OOBEKTOB,
3a/1a4, peIIeHUN, PacCyKICHUM;

® yMeHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yJabTaT yueOHO MaTeMaTHYeCKOM JesITeIbHOCTH;

Y obyuarwwuxca mozym ovims chopmuposani:

® T[IEpBOHAYaJbHBIC TMPEACTaBICHUS 00 anreOpanyeckod Hayke Kak cdepe UenoBeUeCcKOou
JeSITENbHOCTH, 00 3Tamax e€ pas3BUTHUA, O €&
3HAUYMMOCTH JIsl PA3BUTHUS [TUBUITH3AIUY;

¢ KOMMYHUKATUBHAsA KOMIICTCHTHOCTL B OGH.IGHI/II/I U COTPYAHUYCCTBE CO CBCPCTHHUKAMH B
o0pa3oBaTeNIbHOM, y4eOHO-UCCIIe0BATENBCKOM,



TBOPYECKOHN M APYrUX BUAAX JICATCIIHHOCTH,
®  KPHUTUYHOCTh MBIIUICHUS, YMEHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BBICKA3BIBAHMS,
OTJIMYATh THIIOTE3Y OT (PaKTa;
® KpEaTUBHOCTh MBIIUICHUS, WHHUIMATHBBI, HAaXOAYMBOCTH, AKTUBHOCTH TMPH PEIICHUH
anredpandecKux 3ajad.
MeTtanpeaMeTHble:
peryJsiTHBHbIE

odyuaiowueca nayuamca:
e (opmynupoBaTh U yIepKUBaTh YUeOHYIO 3a7a4y;
e BbIOHMpATH ICHWCTBUSA B COOTBETCTBUU C IMIOCTABJICHHOM 3aaueii M YCIOBUSIMU €€ peanu3alliy;
® [JIAaHUPOBATh MYTH IOCTHKCHHS I€Jei, OCO3HAHHO BBHIOMpATh Hambonee 3¢¢HEeKTUBHBIC
CIOCOOBI pelieHus] Y4eOHBIX M IMO3HABaTEIbHBIX
3a/1ay;
® TPEIBHUACTh YPOBEHb YCBOCHHUS 3HAHHM, €r0 BPEMEHHBIX XapaKTEPUCTHK;
® COCTaBIIATH IIaH U MOCJICIOBATSIBHOCTE JCHCTBHIA;
®  OCYUIECTBIIATH KOHTPOJIb [0 00pa3Ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;
® aJeKBATHO OICHUBATh MPABWJIBHOCTh WM OMIMOOYHOCTH BBHIMIOJHEHHs y4eOHOU 3amaum,
e€ OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOXKHOCTH €€ PELICHHUS;
® CIMYaTh CIIOCOO JAEHCTBUSA U €r0 PE3YNbTAT C 3aJJaHHBIM 3TAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUM 1 OTJIMYUM OT ATAJIOHA;
odyuarowuecs noayuam 603IMONCHOCHb HAYUUMbCA:
®  ONpPEAENATH MOCIEA0BATEIBHOCTh IPOMEKYTOUHBIX LIEJIEN U COOTBETCTBYIOIINX UM JAEHCTBUI
C Y4ETOM KOHEUYHOI'O pe3yibTaTa;
®  MPEIBUJIETh BO3MOKHOCTH MOJYYCHHS] KOHKPETHOTO PE3YJIbTATa MPU PEIICHUH 33714,
®  OCYIIECTBIISITH KOHCTATUPYIOWIUNA U TPOTHOZUPYIOUIUI KOHTPOJb MO PE3YyAbTaTy U 1O
crocoOy J1eHcTBuUs;
®  BBIIETATH U POPMYIHPOBATH TO, UTO YCBOCHO U, YTO HYKHO YCBOHUTb, OIPECIISITh KAUeCTBO U
YPOBEHb YCBOEHUS,
® KOHIEHTPUPOBATH BOJIO JJISl IPEOAOICHHS UHTEIUIEKTYaIbHBIX 3aTPYAHEHUH U (PU3UUECKHUX
MIPENSATCTBHN;
NMO3HABaTeJbHbIE
odyuaruwueca Hayuamcsa:
®  CaMOCTOSITENBHO BBIICISTH U (HOPMYIUPOBATH MTO3HABATEIHHYIO IIEJTb;
®  UCIOJIL30BATh OOIIHE MPUEMBI PEIICHUS 3a/a9;
® PUMEHSTH MPABUIIA U MOJIH30BATHCA HHCTPYKIIUSIMU U OCBOCHHBIMU 3aKOHOMEPHOCTSIMH,
®  OCYIIECTBIISITH CMBICIIOBOE YTCHHUE;
e  CO37aBaTh, IPUMEHSITH U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA, MOJEIH U
CXEMBI JIJIsl PEILICHUS 3a/1a4;
®  CaMOCTOSATEIHHO CTaBUTH IIEJIH, BHIOUPATH U CO3/1aBaTh AJITOPUTMBI IS pEIICHUS YICOHBIX
MaTeMaTHYECKUX MPo0IieMm;
® [IOHHMMATbh CYIIHOCTh AITOPUTMUUYECKHUX MPEANUCAHUN U YMETh JEHCTBOBATh B COOTBETCTBUU
C IPEJI0KEHHBIM aJITOPUTMOM;
® [IOHMMATbh U UCIOJIH30BATh MATEMATHUYECKUE CPEICTBA HATJISITHOCTH (PUCYHKH, UEPTEHKH,
CXEMBI | JIp.) AJIS WLTIOCTPAINK, HHTEPIPETAIUH,



apryMeHTaluu;
® HAXOJUTh B PA3NIMYHBIX HCTOUYHUKAX HHPOPMAIUIO, HEOOXOAUMYIO ISl pElICHUS
MaTeMaTHYEeCKUX MpoOJieM, M TpPEJCTaBIATh e€ B
MOHATHOHN (popMe; IPUHUMATH PEIICHUE B YCIOBUSAX HETIOJTHON ¥ M30BITOYHON, TOYHOU U
BEPOSITHOCTHOHN MH(OpMAIH;
odyuarouguecs noayuam 03MONCHOCHb HAYUUMbCA:
® YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIEC CBSI3U; CTPOUTH IOTUYECKUE PACCYKACHHUS,
YMO3aKJIIOUCHUS (MHIYKTUBHBIC, EyKTUBHBIE U TIO
AQHAJIOTMH) U BBIBOIBL;
e (opMupoBaTh yuyeOHYIO M OOIIETOIB30BATEIbCKYI0 KOMIETEHTHOCTH B 00JIACTH
MCIIOJIb30BaHUsT MH(POPMAITMOHHO ~-KOMMYHHUKAITHOHHBIX
texHosoruit (MKT-komneTeHTHOCTH);
®  BHJETH ANTeOpanvecKyro 3ajady B JPYTruX JUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;
®  BBUIBHIaTh THIIOTE3bI IPH PEIICHUH YYEOHBIX 33/1a4 U IOHUMATh HEOOXOAMMOCTh HX
MIPOBEPKU;
® [UIAHMPOBATh U OCYIIECTBIATH AESITEIbHOCTD, HAIIPABIEHHYIO HA PELLIEHUE 3a7a4
HCCIIEA0BATEIbCKOTO XapaKTepa;
e  BBHIOMpaTh Haubosee paluoHaNbHbIE U 3(P(eKTUBHBIE CLIOCOOBI PEeLICHHS 3aa4;
®  UHTEPIPETHPOBATh HH(POpPMAIHH (CTPYKTYpHUPOBATH, IEPEBOIUTH CIIJIONTHONW TEKCT B
TabyuIly, MPEe3eHTOBATh MOJIYYeHHYIO HH(POPMAIIUIO, B
ToM unciie ¢ momompio MKT);
e  OIeHMBaTh HH(OPMALINIO (KPUTHYECKAs OLIEHKA, OIIEHKA IOCTOBEPHOCTH);
®  yCTaHaBIUBATh MPUYMHHO-CIIEICTBEHHBIC CBS3H, BHICTPAUBATH PACCYKIEHUS, 0000IICHHUS;
KOMMYHUKATHBHBIE
odyuarowueca nayuamcsa:
® OpraHU30BBIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEILHOCTD C YUUTEIEM U
CBEPCTHUKAMM: ONPEIEINATh LEIH, PACIPENEIATh
(GYHKIMH U POJU YYaCTHUKOB;
®  B3aUMOJCICTBOBaTH M HAXOAUTH OOIIME CHOCOOBI PabOTHI; paboTaTh B TpyMIe: HAXOIUThH
ofIiee pelieHHe U paspeuiatb KOH(IMKTHI HA
OCHOBE COTJIaCOBaHUs MO3UIMI U yu€Ta UHTEPECOB; CNyIIaTh NapTHEPA; (OPMYIHPOBATD,
apryMeHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;
®  [IPOrHO3UPOBATh BOSHUKHOBEHHE KOH(MIMKTOB MPU HAIMYUH PA3HBIX TOUEK 3PEHUS;
e paszpemaTh KOHQIUKTH HA OCHOBE Y4€Ta HHTEPECOB U MO3ULIUI BCEX YUACTHUKOB;
¢  KOOPAMHHUPOBATH U MPUHUMATDH Pa3IMUHbIE MTO3ULIMU BO B3aUMOJICHCTBUY;
®  APryMEHTHUPOBATH CBOIO MO3UIUIO U KOOPJAUHUPOBATH €€ C MO3ULIUSIMHU NapTHEPOB B
COTPYIHHYECTBE MPHU BHIPAOOTKE OOIIETO peIIeHUs B
COBMECTHOM JESITEIBHOCTH.
IIpeamerHbIe:

obyuarowueca nayuamca:
e paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypHUpOBaHUE, H3BJICUEHUE HEOOXOIUMON
uH(pOpMaIKN), TOYHO U TPAMOTHO BBIPAKaTh CBOU
MBICIII B YCTHOH W TNHUCHMEHHOH peYM, NMPHUMEHSS alreOpandecKyld TEPMHHOJOTHIO U
CHUMBOJIMKY, MCIIOJb30BATh pa3IMYHbIC S3BIKH MAaTEMATHKH (CIIOBECHBIH, CHMBOIHYECKHM,
rpaduvecknii), 000CHOBBIBATH CYKICHHS, TPOBOIUTH KIIaCCH(PUKALINIO;



BJIa7eTh 0A30BBIM MOHSATHIHHBIM allliapaToM: HMETh MIPEACTaBICHHE O CTEIIEHHU, OJHOWICHE,
MHOTOWIEHE, (QYHKIIIH;

BBINIOJIHATH alreOpandeckue MmpeoOpa3oBaHus, IPUMEHSATh UX IS PELICHUS y4eOHBIX
MaTeMaTH4eCcKuX 3a/1a4 U 3a/]1a4;

H0JIB30BATHCS M3YYECHHBIMU alreOpandeckuMu (HOpMyTIaMH;

CaMOCTOSATENIFHO MPUOOPETaTh W NMPHUMEHSTH 3HAHUS B PAa3JIMYHBIX CHUTYAIMAX IS
pelIeHus] HECIIOKHBIX MPAKTUYECKUX 3a]a4, B TOM YHCIIE C HCIIOJIB30BAHHEM TPHU
HEOOXOAMMOCTH CIIPABOYHBIX MaTEPHAIIOB, KAIBKYIATOPA M KOMIIBIOTEPA;

MI0JIb30BATHCS TIPEAMETHBIM YKa3aTeJIeM YHIUKIIONEANA U CIIPABOYHHUKOB JIJIST HAXOXKICHUS
uHpOpMaINH;

3HATh OCHOBHBIE CIIOCOOBI MPECTABICHHS U aHAJIHM3a CTATUCTUYECKUX JaHHBIX;

06yuaiomuec;l nojayuam 603MO04CHOCMb HAYUUMBCAS

BBINOJIHATH alreOpandeckue MpeoOpa3oBaHUs BBIPAXKECHUN, MPUMEHSATh UX IS pELICHHS
y4eOHBIX MaTeMaTHYeCKUX 3a1ad U 3ajad,

BO3HUKAIOIIKX B CMEKHBIX YYEOHBIX MTPEIMETAX;

NPUMEHATh U3YUYEHHBIE TMOHATHUS, PE3YJbTAaThl U METOAbl MPU PELICHUU 3aj1ay U3
pa3IMyYHBIX pPa3/eioB Kypca, B TOM YHUCJE 3aJad, He

CBOJISIIIMXCSI K HEMIOCPECTBEHHOMY MPUMEHEHUIO N3BECTHBIX aITOPUTMOB;

CaMOCTOSITEJIbHO J€HCTBOBATh B CHUTYallUd HEONPEAEIEHHOCTH IPHU PEIICHUU aKTyalbHBIX
IUIE HUX TpoOsieM, a TakkKe CaMOCTOSTENBHO

MHTEPIIPETUPOBATh PE3YJAbTaThl PEIIEHUS 3alad C y4ETOM OIPAHMUYEHUH, CBA3aHHBIX C
peaJpHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX MPOLECCOB U SBJICHUM.

COJEPKXAHUE KYPCA

IHOBTOPEHHUE

HeiictBus ¢ npobsimu. KBanparneie u nuHelinble ypaBHeHus. KBaapaTHbIE KOPHH.

IJIABA 1. CHCTEMbI YPABHEHUI

YpaBHEHHsI C ABYMsI II€PEMEHHBIMHU.

I'padux ypaBHEHUS C IBYMs IEPEMEHHBIMH. YpaBHEHHUE

OKPY’KHOCTHM Ha KOOPJAMHATHOW IUIOCKOCTU. OCHOBHBIE TOHSATHSA, CBA3AHHBIE C CUCTEMaMHU JIBYX
YpaBHEHUH C JByMs TNEPEMEHHBIMU. PelieHue ypaBHEHUN METOAOM IMOJACTAaHOBKU. PemeHue
YpaBHEHUH METOJIOM ajre0panyeckoro cioxkeHus. PemieHue ypaBHEHUH METOJOM BBEACHUS HOBBIX
nepeMeHHbIX. CHCTeMBbI ypaBHEHUH KaK MaTEMAaTUYECKUE MOJICIH PEeabHBIX CUTYaIUH.

Ocnoenasn uemn:

e (opMHupoBaHUE MPEACTABICHUI O CUCTEME IBYX YpaBHEHUH C ABYMS IEPEMEHHBIMH, O
PaLMOHAJIBHOM YPAaBHEHUH C IBYMs IIEPEMEHHBIMU;

e OBJIaJICHHE YMEHUEM COBEpIIaTh PaBHOCUIILHBIE TPEOOPa30BaHUS, PEIIATh YPABHEHUS U CUCTEMBI
YpaBHEHUH C JBYMS IEPEMEHHBIMH;

e 0TpabOTKa HABBIKOB PEIICHUS YPABHEHHS M CUCTEMBI YPABHEHUH pa3IMYHBIMU METOIAMHU:
rpaduueckuM, IOJCTAHOBKOMU, aIreOpanvecKkoro CiI0XKEeHHsI, BBEIEHNS HOBBIX MEPEMEHHbIX.

I''TIABA 2. PEHIEHUE HEPABEHCTB

Pemenne kBazpaTHBIX HEpaBEHCTB. PellleHHe HEPAaBEHCTB METOAOM MHTepBaoB. CHCTEMBI U
COBOKYITHOCTH HEPaBEHCTB € OJITHON NEpEMEHHOM. YpaBHEHMsI, CoJleprKalllie IEPEMEHHYIO 10]1 3HAKOM
Monyis. HepaBeHcTBa, copepakaliyie NEpeMEHHYIO MO0 3HAKOM MOJyJs. YpaBHEHHs U HEPABEHCTBA C
napameTpoM. HepaBeHCTBa U cUCTEMBI HEPABEHCTB C JIByMsl IEPEMEHHBIMH.



Ocnosnasn uenp:

e (opmupoBaHUE MPEACTABICHUIN O YACTHOM M O0IIIEM PEIIEHUH PallMOHATLHBIX HEPABEHCTB U HX
CHCTEM, O HEPaBEHCTBAX C MOAYJISIMU, O PABHOCHJIBHOCTH HEPABEHCTB;

® OBJIAJICHHE YMEHUEM COBEPIIATh PAaBHOCHILHBIC TPEOOPA30BAHMUS, PEIIATH HEPABEHCTBA METOIOM
HWHTEPBAJIOB,;

e pacmupeHue u 0000IIeHHE CBEACHUI O PaIlMOHAIBHBIX HEPABEHCTBAX M CIIOCO0AX UX PEIICHHUS:
MCTOA MHTCPBAJIOB, MCTO/] 3aMCHbI HepeMeHHOﬁ.

I'JTABA 3. YUCJIOBBIE ®YHKIIUHN

Omnpenenenne yucioBod ¢GyHkuu. CrocoObl 3amanus pynkmuu. CpoiicTBa ¢GyHKIMNA. YeTHbIE U
HeueTHble GyHKuuH. Mccnenoanue Qpynkiuil. Ytenue rpapuka ¢pyHkiun. OyHKIus y=x3. [lonstue
KOpHSI -0 CTETeHH U3 JACHCTBUTEIRHOTO uncia. OyHKIMA y=KOpeHb KyOnueckuii u3 X. [loctpoenue
rpaduKoB (yHKITHA.
Ocnoenas uens:
e (opMHUpOBaHHE NPEACTABICHUN O TAKMX (PYHAAMEHTAIBHBIX MOHATUSAX MATEMATUKU, KAKUMH
ABIISIOTCS MOHATHS QYHKLNH, €€ 00JIacTH ONpeAeNIeHNs, 00JIACTH 3HAYSHHUS; O PA3IMUHBIX CIIOCOOax
3a1aHus QYHKIIUW: aHATUTHIECKOM, TpaduuecKoM, TaOJTMIHOM, CJIOBECHOM,;
® OBJAJICHWE YMEHHEM IPUMEHEHHUS YeTHOCTH WIH HEYETHOCTH, OTPAHUYCHHOCTH, HEMIPEPHIBHOCTH,
MOHOTOHHOCTH ()YHKIIMA;
e (opmupoBaHue yMEHUI HAXOAUTH HAOOJIbIIEE M HAUMEHbIIEEe 3HAUCHHUE Ha 33JaHHOM
MIPOMEKYTKE, peliasi IPaKTHYECKUE 3a]1auu;
e (opMHUpOBaHHE NIOHUMAHUS TOT'O, KAK CBOMCTBA (DYHKIMI OTpa)karoOTCs HA MOBEIEHUH I'pauKOB

G yHKIMH.

I'TABA 4. APUOPMETUYECKASA U TEOMETPUYECKAS ITPOI'PECCUA

UwucoBast mocienoBaTeIbHOCTh. PeKyppeHTHBINM crioco0 3aaHusl YUCIOBOM TOCIEI0BATEIHLHOCTH.
Onpenenenue apudmernueckoil mporpeccuu. @opmyna n-ro wieHa apuMeTHUECKOH MPOrPECCHHU.
XapakTepucTuyeckoe CBOMCTBO apudmernyeckoil mporpeccuu. dopmyna cyMMbl 4I€HOB KOHEHHOM
apupmeTnueckoil mporpeccun. Ompenenenue reomerpuyeckor mporpeccun. @opmyna n-ro uieHa
reoOMeTPUYECKON MpOorpeccut. XapakTepUCTHYECKOE CBOMCTBO T€OMETPUUYECKOI MPOTrPECCHH.
dopMyna CyMMBl WIEHOB KOHEYHOH reoMmerpuyeckord mnporpeccur. Cymma OecKOHEUHOH
reoMeTpuuecKkoi mporpeccuu. [Iporpeccusi 1 6aHKOBCKHE pPacUETHI.

Ocnosnasn uenp:

e (opMHUpOBaHHE PECTABICHUI O MOHITUN YUCIOBOM TOCIIEIOBATEIIEHOCTH, apU(PMETHIESCKOHN 1
TF€OMETPUYECKON MPOTrPECCUAX KAK YACTHBIX CIy4dasiX YMCIOBBIX MTOCIEN0BATEIBHOCTEN; O TPEX
criocobax 3aJaHusl MOCIeI0BATEIbHOCTU: aHATUTUYECKOM, CJIOBECHOM M PEKYPPEHTHOM;

e chopmHupoBaTh U 0OOCHOBATH PsIJl CBOMCTB apr(PMETHICCKON U TEOMETPUIECKOM MPOTPECCHiA,
CBECTHU UX B OJIHY TabOJIHILY;

® OBJIAJICHHE YMEHHEM pellaTh TEKCTOBBIE 3a/1aUH, UCIOIb3Yys CBOMCTBA apu(hMETHIECKON 1
reOMETPUYECKO MTPOTPECCHH.

TJIABA 5. HAXOXKJIEHHUE BEPOATHOCTEM C TOMOIIbIO KOMBUHATOPHBIX
POPMYVIIL

[IpaBusi0 yMHOKEHUSI M OCHOBHbIE KOMOWHATOpHBIE (OpMYNbl. BeposTHOCTH CyMMBI JIBYX
CO6LITHﬁ. He3aBucumrble CO6LITI/ISI. HcneiTanug ¢ ABYMS UCXOJaMU U UX HE3aBHUCHUMBIC IMOBTOPCHUS.
[Ipocretilve ciiydaliHble BEJIMYUHBI.

Ocnosnasn uennp:

e (opmupoBaHHUE MPECTABICHUN O BCEBO3MOKHBIX KOMOMHAIIMIX, O METO/IaX CTATUCTUYECKON
00paboTKH pe3ynbTaTOB U3MEPEHH, OTYUYEHHBIX MPU MIPOBEJECHUH SKCIIEPUMEHTA, O YUCIOBBIX
XapaKTepUCTHKAX UH()OPMALINH;



® OBJIAJACTb YMCHHUCM PCIICHUSA HpOCTCﬁH.IHX KOM6I/IH8.TOpHBIX H BCPOATHOCTHBIX 3a1a4Y.

INOBTOPEHHUE
Ocnosnasn uenp:

e 0000mIeHMe U CHCTEeMATH3alMsl 3HAHUH 10 OCHOBHBIM TeMaM Kypca anreopsl 3a 9 kiacc;

® MOATrOTOBKA K ¢INHOMY rOCYJapPCTBEHHOMY IK3aMeHY;

e (opMupoOBaHUE MOHUMAHMS BO3MOKHOCTH HCTIOJb30BaHUS TPHUOOPETEHHBIX 3HAHUN U YMEHUH B
MPaKTUYECKOU JeATEIbHOCTH U MOBCEIHEBHOM KU3HH.

Bobipaskenusi 1 ux npeodpasoBanusi. bykBennsie BolpaxkeHus. UncioBoe 3HaueHHEe OYKBEHHOTO
BbIpakeHUs. JlomycTUMble 3HA4YeHHs] TEPEMEHHBIX, BXOMASIIMX B anreOpanyecKkue BbIPAKEHUS.
[ToncranoBka BBIpaKEHHH BMECTO TEPEMEHHBIX. PaBeHCTBO OYKBEHHBIX BbIpakeHHH. ToxnecTso,
JI0Ka3aTeNIbCTBO TOXIeCTB. [IpeoOpa3oBanus BeipaxkeHuil. CBOWCTBA CTETICHEH C IEIBIM ITOKa3aTesIeM.
MHuorounensl. Cio)keHue, BbIUMTAHUE, YMHOKEHUE MHOIO4JIeHOB. MDOpMyINbl COKpPALEHHOTO
yMHOKeHHs. Pa3noxeHne MHOTouJieHa Ha MHOXKUTETU. KBajpaTHbI TpexuieH. Boioenenue noiHozo
keadpama 6 keadpamuom mpexunere. Teopema Buera. Pa3noskeHue KBaJpaTHOrO TpexwieHa Ha
JIMHEMHbIE MHOXWTEIU. MHOrOwWwIeHbl ¢ OAHOM mepeMmeHHoW. CteneHb MHorouieHa. KopeHb
MHOTOowIeHa. Anrebpandeckas 1po0s. Cokparienue apooeii. JlelcTBus ¢ anredpandecKuMu ApoOsIMH.
PanmonansHbie BhIpaxeHus U X npeodpazoBanus. CBOMCTBA KBaIpaTHBIX KOPHEH M WX MPUMEHEHHE
B BBIYUCIICHUSX.

YpaBHenusi. YpaBHeHue c OofHOM mnepeMeHHOW. KopeHb ypaBHeHus. JIMHeEHOE ypaBHEHUE.
KBangpatHoe ypaBHeHMe: (opMmyna KOpHEH KBaJApaTHOIO ypaBHEHHUs. PelieHue panuoHalbHBIX
ypaBHEHUH. PeleHne ypaBHEHUN BBICIIUX CTEIIEHEH; METObI 3aMEHBI IIEPEMEHHON, Pa3IOKECHU Ha
MHOJKUTENH. YPaBHEHHE C IBYMs IEPEMEHHBIMU; PELICHUE YPABHEHHUS C ABYMs IEPEMEHHBIMHU.

Cucrembl ypaBHeHuii. Pemenue cucremsl ypaBHeHHi. CucTeMa JIBYX JIMHEHHBIX YpaBHEHUU C
NBYMSI TIEPEMEHHBIMH; PEIICHUE TOJICTAHOBKOW W anreOpanyeckuM CIIOKEHUEM. YPpaBHEHUE C
HECKOJIbKUMU MepeMEHHBIMU. Perienre HeMMHEeWHBIX CUCTeM. Peutenus ypagueHull 8 Yyeavlx Yuciax.

HepaBencrBa. HepaBeHCTBO ¢ onHOW niepeMeHHON. Pemenue HepaBeHcTBA. JIuHeliHbIE
HEpaBeHCTBA C OJHOW MepeMeHHOW M UX cucTeMbl. KBangpaTHele HepaBeHCTBa. Peutenue OpobHO-
JUHelnblX Hepasencms. YUCIOBbIE HEpaBEHCTBA M MX CBOMCTBA. J{oxazamenbcmeo 4Yuciogvlx u
aneebpauiecKux HepaseHcms.

®yuxuun. Ilonstue pynkuuu. Obnacts onpenenenus (GyHkuuu. CrocoObl 3a1aHus QYHKIUH.
I'padux ¢yHKIMM, BO3pacTaHWe W YObIBaHME (YHKIHMH, HaWOOJbIIee W HAMMEHBIIEE 3HAYCHUS
¢byHKUIMY, HYIH QYHKIMH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadgukoB GpyHkumid. OyHKINH,
OIMMCHIBAIONINE TPSAMYI0 W OOpaTHYIO MPONOPIMOHAIBHYIO 3aBUCUMOCTH, UMX Tpaduku. JlmHehHas
¢byHkuus, ee rpaduK, reoMeTpudecKuii cMbIci KoauurenToB. ['unepbona. KBagpatnunas GyHkmms,
ee rpaduk, mapabona. KoopauaaTsl BepmMHBI Mapaboibl, ock cuMMeTpun. Cmenennvle QyHKyuu ¢
HamypanvHulM nokasamenem, ux cpaguxu. I'papuku ¢GyHKUUH: KOpeHb KBaJpaTHBIA, KOPEHb
KyOouueckuil, Moaynb. Mcrnonb3oBanue rpadukoB (YHKIUM Ui pelICHUs] YPAaBHEHUH U CHUCTEM.
[lpumepbl  Tpaduueckux 3aBUCUMOCTEH, OTpaKalOUIMX peajbHble TMPOLECCH:  KoiebaHue,
MOKa3aTeNbHBIN pocT. Yucnosvie ¢ynkyuu, onucvigarowue smu npoyeccuvl. llapannenbuviii nepeHoc
epaguxoe 6001b oceti KOOPOUHAM U CUMMEMPUs. OMHOCUMENLHO OCell.

Apudmernyeckass ¥ reomerpuueckasi nporpeccuu. IloHaTre 4nciaoBOM MOCIIENOBATEIBHOCTH.
®opMyinipl  00IIEro WieHa apudMETHUYECKOM W TEOMETPUYECKONM TPOrpecCHii, CYMMBI TEPBBIX
HECKOJIbKUX WICHOB apu(hMETHUECKOM U reoMeTpudeckoit mporpeccuil. CIoxKHbIe IPOLEHTHI.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE KYPCA AJIT'EBPbBI 9 KJIACCA

Ne n/nn HaunmeHnoBaHue pa3jiesioB Kypca, TeM YPOKOB KoJa- Bo Mara
4acoB
1. IToropenue. [IpeoOpa3oBanue BbIpaKEHUII. 1 02.09
2. IToBTropenue. Pemenue ypaBHEHHI. 1 05.09
3. [ToBropenwue. I'paduxu GyHKIHA. 1 07.09
CHUCTEMBI YPABHEHUM 16
4 YpaBHEHHS C ABYMS IIEPEMCHHBIMHU. 1 09.09
5 BxoJtHast KOHTpoJIbHAS padoTa. 1 12.09
6 AHau3 KOHTPOJIbHOM paboThl. ['paduk ypaBHEHUS C ABYMS IEPEMEHHBIMHU. 1 14.09
7 I'paduk ypaBHEHUS C ABYMsI IEPEMEHHBIMH. 1 16.09
8 YpaBHEHHE OKPYKHOCTH Ha KOOPJIMHATHON INIOCKOCTH. 1 19.09
9 YpaBHEHHE OKPYKHOCTH Ha KOOPJIMHATHON INIOCKOCTH. 1 21.09
10 OCHOBHBIE MOHSTUS, CBI3aHHBIE C CUCTEMAMHU JIBYX YPABHEHHUH C IByMs] IEPEMEHHBIMH. 1 23.09
11 Pemienue cuctem ypaBHEHHI METOOM IOACTAHOBKH. 1 26.09
12 Pemenue cuctem ypaBHEHHI METOIOM ITOACTAHOBKH. 1 28.09
13 Pemrenue cucrem ypaBHEHHI METOAOM alreOpandecKoro CIOKEHHS. 1 30.09
14 Pemrenune cucrem ypaBHEHHI METOAIOM anreOpandecKoro CIOKEHHS. 1 03.10
15 Pemenue cucrem ypaBHEHUH METOIOM BBEJCHUS HOBBIX NTEPEMEHHBIX. 1 05.10
16 Pemenue cucrem ypaBHEHUH METOIOM BBEJCHUS HOBBIX NTEPEMEHHBIX. 1 07.10
17 Cuctembl ypaBHEHUH KaK MaTEMaTHYECKHE MOJIEIN PeabHbIX CUTYaITUil. 1 10.10
18 CucreMbl ypaBHEHUH KaK MaTeMaTU4YECKUE MOJEIIN PEATIbHBIX CUTYaIUH. 1 12.10
19 Konmponvnas pavoma 1o reme «CHcTeMbl ypaBHEHUI» 1 14.10
PEIIEHUE HEPABEHCTB 16
20 A . 1 17.10
HaJIN3 KOHTPOJBHON paboThl. PerieHne KBapaTHBIX HEPABEHCTB.
21 Penennie kBapaTHBIX HEPABEHCTB. 1 19.10
22 Pemennie HepaBeHCTB METOJOM MHTEPBAJIOB (4acThb 1). 1 21.10
23 Pemenrie HepaBEHCTB METOJIOM WHTEPBAJIOB. 1 24.10
24 Pemennie HepaBEHCTB METOJIOM WHTEPBAJIOB (4acTh 1). 1 26.10
25 Cuctembl 1 COBOKYTHOCTH HEPABEHCTB C OJJHON MEPEMEHHOM. 1 28.10
26 Cuctembl 1 COBOKYTHOCTH HEPABEHCTB C OJJHOM MEPEMEHHOM. 1 07.11




27 VYpaBHeHuUs, cofiepkaiire MepeMeHHy0 01 3HAKOM MOIYJIS. 1 09.11
28 HepaBeHcTBa, copeprkaiiye mepeMeHHY0 1101 3HAKOM MOTYJIS. 1 11.11
29 YpaBHEHUS ¥ HEPABEHCTBA C ITAPAMETPOM. 1 14.11
30 YpaBHEHMsI ¥ HEPABEHCTBA C IAPAMETPOM. 1 16.11
31 u 1 18.11
€paBEHCTBA U CUCTEMBbl HEPABEHCTB C ABYMS IEPEMEHHBIMH.
32 HepaBeHcTBa 1 cCTEMBI HEPAaBEHCTB C IByMs IEPEMEHHBIMU. 1 21.11
33 Pemennie ypaBHeHUH 1 HepaBEeHCTB B 3aaHusx OI'D 1 23.11
34 Pemenue ypaBHeHMi 1 HepaBeHCTB B 3aganusx OI'D 1 25.11
35 Koumponvnas paboma no teme «CuCTeMbl HEPABECHCTBY» 1 28.11
YUCJIOBBIE ®YHKIINN 18
36 AHaJIM3 KOHTPOJIBHOM paboThl. Onpe/ieIcHre YHCIOBOM (DYHKITHH. 1 30.11
37 OmnpeesieHre YuCI0BON PYHKITHH. 1 02.12
38 CriocoObl 3a1anust GyHKITHH. 1 05.12
39 Cnoco0OblI 3a1anust Gpyakimu. Pemmenue 3aganuii OI'D. 1 07.12
40 CaoiicTBa QyHKIHUH. 1 09.12
41 CaoiicTBa (HyHKIHH. 1 12.12
42 YeTHbIe ¥ HEYETHBIC (PYHKIIUH. 1 14.12
43 YeTHbIC ¥ HEYETHBIC (PYHKIIUH. 1 16.12
44 HccnenoBanmne GyHKINN. 1 19.12
45 Uccnenoanue GyHKINH. 1 21.12
46 Konumponwvnaa paboma 3a nonyrogue (mpodbHoe rectupoBanue OI'D) 1 23.12
47 AHau3 KOHTPOJIbHOU paboThl. Pemenue 3amayu OI'D. 1 26.12
48 Urenue rpaduka GyHKIIUH. 1 28.12
49 Yrenue rpaduka GyHKIUH. 1 30.12
50 [loHsiTHE KOPHS N-OM CTENEHU U3 ICHCTBUTEIBHOIO YHUCIA. 1 09.01
o1 DyHKIMS y=KOpeHb KyOMUECKUH M3 X. 1 11.01
52 IToctpoenue rpadukoB QyHKIUH. 1 13.01
53 Konmponvnaa paboma no reme «4ucnoBbie QyHKITUN 1 16.01
APUOMETHUYECKAS U TEOMETPUYECKAS ITPOT'PECCUN 22
54 AHanu3 KOHTPOJIBHOU paboThl. YKCIOBBIE TTOCIIEI0BATEILHOCTH. 1 18.01
55 YuciioBas mocien0BaTe IbHOCTD. 1 20.01
56 PexyppeHTHBIH croco0 3aaHus YUCIOBOM MTOCIICIOBATEILHOCTH. 1 23.01
57 PexyppeHTHBIN criocob 3a1aHNs YUCIOBOM MOCIE0BATEILHOCTH. 1 25.01
58 Onpenenenue apupmeTnyeckoi nporpeccu. Popmyrna n-ro ujaeHa apuGMeTHIecKol Nporpeccuu. 1 27.01




59 Omnpenenenne apudmMeTrnaecKkoi nporpeccuu. PopmMyrna n-ro wieHa apuGMEeTHIECKON MPOTPECCHUM. 1 30.01
60 XapaKTepUCTHUECKOE CBOMCTBO apu(hMETUUECKOU MTPOTPECCUU 1 01.02
61 XapaKTepUCTHUECKOE CBOMCTBO apu(hMETUUECKOU MTPOTPECCUU 1 03.02
62 dopmyra CyMMBI YWICHOB KOHEUHOM apu(METHIECKON MPOrPecCuu. 1 06.02
63 dopMyna cyMMBbl YICHOB KOHEYHOH apru(MeTHIECKON MPOrpecCui. 1 08.02
64 Omnpenenenne reomeTpuyeckoi nporpeccuu. opmyna n-ro ujeHa reoMeTpuIeCKon MPOrpecCcuu. 1 10.02
65 Omnpenenenne reomeTpuyeckoi nporpeccuu. opmyina n-ro ujieHa reoMeTpUIeCKon MPOrpecCcuu. 1 13.02
66 XapaKkTepuCTUIECKOE CBOMCTBO FT€OMETPHUUECKON MPOTPECCHH 1 15.02
67 XapaKkTepUCTUUECKOE CBOMCTBO FTEOMETPUUECKON MTPOTPECCUU 1 17.02
68 dopMyIia CyMMBI WICHOB KOHEYHOW reOMETPUICCKON TPOTPECCHH 1 20.02
69 dopMyiia CyMMBI WIEHOB KOHEYHON reOMETPUICCKON TPOTPECCHH 1 22.02
70 I"'eomeTpuueckas mporpeccus. opmyna N-ro WieHa reOMETPUIECKON MPOrPECCHH. 1 27.02
71 dopMyIia CyMMBI WICHOB KOHEYHON reOMETPUICCKON TPOTPECCHI 1 01.03
72 Cymma 0eCKOHEYHON TeOMETPUYECKOM MPOTPECCHH. 1 03.03
73 ITporpeccusi 1 6aHKOBCKHE PacyeThl. 1 06.03
74 IIporpeccust 1 0AHKOBCKHE PacUETHI. 1 10.03
75 Koumponvnas paboma 1o teme «IIporpeccun» 1 13.03
HAXOKJIEHHUE BEPOSITHOCTEM C NIOMOIIIBIO KOMBUHATOPHBIX ®OPMY.I. 12
76 A . 1 15.03
HaJIN3 KOHTPOJIBHON paboThl. [IpaBriio yMHOXKEHHSI 1 OCHOBHBIE KOMOWHATOPHBIE (DOPMYJIBL.
77 [IpaBus10 YMHOKEHUSI 1 OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI. 1 17.03
78 [TpaBu0 yMHOKEHUSI 1 OCHOBHBIE KOMOWHATOPHBIC (DOPMYJIBI. 1 27.03
79 BeposiTHOCTE CyMMBI TBYX cOOBITHIA. He3aBUCHMBIE COOBITHS. 1 29.03
80 BeposiTHOCTE CyMMBI IBYX cOOBITHIA. He3aBuCHMBIE COOBITHS. 1 31.03
81 BeposiTHOCTh cyMMBI IBYX coObITHIH. HezaBucumble coObITHSI. 1 03.04
82 WcnbITanus ¢ AByMsl HCXOJJAMU U UX HE3aBUCHUMbIEC TOBTOPEHUS. 1 05.04
83 HcnpiTaHus ¢ AByMsl HCXOJaMU U UX HE3aBUCHUMbIE IOBTOPEHHUS. 1 07.04
84 [IpocTeiimne ciny4daiiHble BEIUYUHBI. 1 10.04
85 I . . 1 12.04
pocTeimme ciyJaiiHble BETUIHHEI.
86 Pemenue 3amau OI'D 1 14.04
87 Konumponvnaa paboma 1no reme « I€MEHTH KOMOMHATOPUKH, CTATUCTUKU M TEOPHUU BEPOSITHOCTEH 1 17.04
NTOTI'OBOE NOBTOPEHUE 13
88 AHanu3 KOHTpoIbHOM paboThl. [ToBTOpeHue. BoipaxkeHus 1 ux nmpeodpa3oBaHus 1 19.04
89 [ToBTOpeHue. BripaxkeHus: U uxX nMpeoOpa3oBaHUs 1 21.04




90 IToBTOpeHME. YpaBHCHHS 1 24.04
91 IToBTOpenne. CUCTEMBI YpaBHEHU 1 26.04
92 IToBTropenne. HepaBeHcTBa 1 28.04
93 [ToBTOpenue. @yHKIMH 1 03.05
94 IToBTopenue. ApupMeTrueckas 1 reoMeTpuiecKas Iporpeccun 1 05.05
95 [ToBTOpeHue. ApudmeTrnueckasi U TeOMETPHUYECKast MPOTPECCUn 1 10.05
96 HroroBasi KOHTpoJIbHasi padoTa 1 12.05
97 AHanu3 KOHTPOJIBHOH paOOTHI. 1 15.05
98 Pemenwne BapuanToB OI'D 1 17.05
99 Pemenwne BapuanToB OI'D 1 19.05
100 O00061armul YPOK. 1 22.05
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[ lpunnoxxenus

1. TI'paduk KOHTpOJA
2. Kpurepuu, HOpMbI OLICHKU 3HAHUHN ydal{uxcsl
3. KoHTposbHO — U3MEPUTEILHBIC MaTEPUATIBI



['paduik KOHTpOIA

Ne n/m Bun xonTpOns KonnuectBo [ara
9acoB
1. | Bxognas KOHTposbHas paboTa 1 07.09
2. | Kontpoasnasi padora no teme «HepaBeHcTBa 1 14.10
U CHUCTEMbI HEPaBEHCTB»
3. KountpouabHnast padora no temMe «CucTeMbl 1 28.11
YPaBHECHUW

4. | Konmponvunas paooma 3a 1 nonyrojaue
(mpo6Hoe TectupoBanue OI'D)

5. KountpoJsabHasi padora 1o teme «HucioBbie 1 16.01
byHKIIN

6. | KonTpouabHas padora no teme «lIporpeccumn» 1 13.03

1. KontpoJabHasi padora 1o teme «JIeMEHTBI 1 17.04
KOMOWHATOPUKH, CTATUCTUKH U TEOPUHU
BEPOSITHOCTEM»

8. | UTtoroBas koHTpoIpHas paboTa 1 12.05




Kpurepuu 1 HOpMBI OLIEHKHM 3HAHUUA, YMEHUI U HABBIKOB

06yqa1011mxca 10 MAaTCMATHKC.
1. Ouenka nucbmeHHbIX KOHMPOJILHBIX PAOOM 00YUAIOUWUXCA NO
mamemamuxke.
OTBeT oLIeHHBaeTCsl OTMETKOM «5)», eCJIu:

e paboTa BBIMOJHEHA MTOJIHOCTHIO;

® B JIOTHYECKUX PACCYXKICHUSIX U 0O0OCHOBAHHUH PEIICHUS HET TPOOEIIOB U OITHOOK;

® B PCIICHUH HET MaTEMAaTUYECKUX OMIMOOK (BO3MOXKHA OJTHA HETOYHOCTb, OITUCKA, KOTOpas He
SBIIICTCS CIECTBUEM HE3HAHUS WM HETIOHUMaHUS y4eOHOTO MaTepuaa).

OTmeTKa «4» CTABUTCH B CIEAYIOIIMX CJIydasix:

e paboTa BBHINOJIHEHA TMOJHOCTBIO, HO OOOCHOBAHHS IIIArOB PEUICHUS HEIOCTATOYHBI (€Cin
YMEHHE 000CHOBBIBATH PACCYKIICHHUS HE SBJISUIOCH CIICIIHAIEHBIM 00bEKTOM TIPOBEPKH );

e JIONYyIICHBI OJJHA OIIMOKA MU €CTh JIBa — TPU HEOYETA B BBIKIAJKAX, PUCYHKAX, YepTEkKaX
nu rpadukax (eciy 3TH BUABI paOdO0T HE SBIISIIUCH CIICIIMAIEHBIM 00BEKTOM IPOBEPKH ).

OtMeTKka «3» CTAaBUTCS, €CJIN:

e JIOMyIIEHO Oosiee 0THOM OMMOKH U OoJiee IBYX — TPeX HEJOYETOB B BBIKJIA/IKAX, YEPTEIKAX
wiu rpadukax, Ho odydaromuiics o0aaaaeT 00sA3aTeIbHBIMA YMEHUSAMH 110 IPOBEPSIEMON TEME.

OTMmeTKa «2)» CTABUTCS, €CJIN:

® JIONMYIICHBl CYIIECTBEHHBbIC OIMMOKHM, IIOKAa3aBIIMe, YTO OOydalImuiics HEe o0yamaer
00s13aTeNTbHBIMA YMEHUSAMH IO TAHHOW TeMe B TIOJTHOW Mepe.

2. OuenKa yCmHbIX 0MeEem o8 00yuarmuxca no Mamemanmuke
OTBeT OLICHUBAETCH OTMETKOM «5», €CJIM YUYCHUK:

e II0JIHO PACKPHUI COJEPKAHME MaTepuana B 00beMe, IPELyCMOTPEHHOM MpPOrPaMMOil M
y4eOHUKOM;

® U3IOKUI ~ Marepual TPaMOTHBIM  S3BIKOM, TOYHO  HCIOJB3yd  MaTeMaTHYECKYIO
TEPMMHOJIOTHIO ¥ CUMBOJIMKY, B OITPE/IEJIEHHON JIOTHYECKOH OCIIE10BATENLHOCTH;

® IIPABMJILHO BHIIOJIHMI PUCYHKH, YEPTEXKHU, TPAPUKH, COIyTCTBYIOIUE OTBETY;

e [I0Ka3a]l yMEHHE WJUIIOCTPUPOBATh TEOPHMIO KOHKPETHBIMU NPHMEPAMH, IPUMEHATH €€ B
HOBOM CHTYallMy IPH BHIIOJHEHUH ITPAKTUYECKOTO 3a1aHHUSL;

® IPOJEMOHCTPUPOBAI  3HAHME TEOPMU pAaHEE M3YYEHHBIX COIYTCTBYIOIIUX  TEM,
c()OPMHPOBAHHOCTH ¥ YCTOMYMBOCTH UCIIOIb3YEMBIX IIPU OTBETE YMEHUM M HABHIKOB;

e OTBEYAJ CAMOCTOATENLHO, 6€3 HABOAAMIUX BOIPOCOB YUHUTEIS;

® BO3MOXHBI OJJHA — [BE HETOYHOCTH IIPU OCBELICHHH BTOPOCTEIEHHBIX BOIPOCOB WM B
BBIKJIAJIKaX, KOTOPbIE YYEHHK JIETKO MCIIPABMII IIOCIIE 3aMEYaHUs YUUTEI.

OTBeT OLIEHUBAETCHA OTMETKOM «4», eci yIOBIETBOPSET B OCHOBHOM TpeOOBaHUAM Ha

OLIEHKY «5», HO P 3TOM MMEET OJHMH U3 HEJIO0CTATKOB:

® B U3JIOXKEHWU JIONMYLIEHbl HeOosbliue Mpolenbl, HE MCKa3WBIIEE MaTeMaTHYeCcKOoe
COJIep’)KaHNE OTBETA;

e JIONYIIEHbl OJWMH — [Ba HeJOuYeTa IPHU OCBEILIEHUH OCHOBHOIO COJEpXKAHUSA OTBETa,
HCIIPABJICHHBIE [1OCJIE 3aMEUYaHUsl YUUTENS;

e JlomylieHbl omMOKa wid Ooee JAByX HEJIOYETOB IPU OCBELICHWH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIET'KO UCIPABJICHHBIE MIOCJIE 3aMEYaHUs YUUTEIs.

OT1MmeTKa «3» CTABUTCH B CIACAYIOLIMX CJIyqYasix:



® HEMOJHO PAaCKPBITO COepKaHHEe MaTepuana (CoAepiaHHe H3JI0KEHO (parMeHTapHO, He
BCEr/la IMOCIEN0BaTENbHO), HO IIOKa3aHO oO0Illee MOHMMaHUE BOIpPOCAa M IMPOAEMOHCTPHUPOBAHBI
YMEHUS, JIOCTATOYHbIC Ui YCBOGHMS HpPOrpaMMHOro Martepuana (ompexaeneHsl «TpeGoBaHusIMH K
MaTeMaTHYeCKON MOArOTOBKE 00yJarOIIMXCA» B HACTOSLIEH MporpaMMe 1o MaTeMaTHKe);

® UMEIHMCh 3aTPYAHCHUS WIA JONYIIEHbl OIIMOKH B OIpPEIEICHUH MaTeMaTHYeCKOU
TEPMHUHOJIOTHH, YEpTEKaxX, BBIKIAJKaX, HUCIPABJICHHBIE IOCIE HECKOJIBKUX HABOJIALIMX BOIPOCOB
YUUTENS;

® YYCHUK HE CIpPAaBMJICA C IPUMEHEHHEM TEOPUUM B HOBOW CUTYyallUH IIPU BBINOJIHEHUH
MIPAKTUYECKOI0 3aJJaHusl, HO BBIMOJIHUI 3aJaHusI 00513aTEIBHOTO YPOBHSI CJIOKHOCTH IO TAHHOM TeMe;

e IpU JOCTATOYHOM 3HAHMM TEOPETUYECKOrO0 MaTepuaja BbISIBIEHA HEJOCTATOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHUI U HABBIKOB.

OTMmeTKa «2» CTABUTCS B cleayromux ciayvdasax:

® HE PAaCKPBITO OCHOBHOE COZIEp)KaHUE YdeOHOTO MaTepHaa;

e O0HApY)XCHO HE3HAHWE YUYEHUKOM Oonbpliell WM Hauboliee BaXXHOW 4YacTH Y4eOHOTO
MaTepuaa;

® JIOMYIIEHBl OIMMOKK B OMNPEICIICHUH TIOHSATHHA, NpPU HUCIOIH30BAHUU MaTeMaTHUECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexkaxX Win rpadukax, B BBIKIAIKaX, KOTOPbIE HE UCTIPABIICHBI TTOCIE
HECKOJIbKUX HABOJISIIAX BOIPOCOB YUHUTEIS.






KOHTPOJIBHAA PABOTA N 1
) Bapnam' 1
1. Pemnre Hepa.nenc'rso
; x-—4
a)-4<8x+2<6; B) 7TE
6)(x+1)(x—2)(2x+5)>0 "
2, Haitaure 06acTs onpeaencHns Bupamenna
JOF - 11x 4+ 24)7,

3. MuosxecTsa A © B 3a1aHR THCAOBbIME IPOMERKYTHAMU:
A'=(-4; 8), B = (0; 5]. Haaure A U B, A N B.

> 0.

4, PemuTe ¢UCTEMY HEDABEHCTB
3 - 2k .
—5 1,

-42>0.

5. IIpn rakux HAYEHWSIX NApaMeTDa P HEPABEHCTBO
- pxE4 (2p - 3)x + (p 4+ 3) > 0 BepHO OpH BCeX IHAUYEHAAX X7

KOHTPOJIHALL PABOTA N 2
Bapmamr 1 .

(x - 2P~y £ 0,

1. Pemn're rpa(pmecxn cHCcTeMy ypanﬂemaﬁ { +y=8

2. Penn«rre CHCTEMY ypPABHEHMI: / ;
=2 . Ax + YP.~ 7(x+y)+3 0
a) - 6)
x - 2y = 5; 2x - 3y = =1, o

g, B ﬂryﬁm, Mmyﬁ omoupemenno, BaHBLIOT ditcrepay
HedTRIG 38 2 4. Ba bhkonbio wacos safiomaser mNeTEpRy ofHa
Tpyba, BeilctBYA OTAENBMO, eCHA eF AR 3anMBA n;ncﬂpnm
Tpebyerca HA 3 U MOHLINS, MOM APYTORT SRR 3

4. Iloc'rpoﬁ're rpaduk ypasmenws (x? + y? — Sx)'(;x’r;-l-fii) =0.

KOHTPOJIBHAX PABOTA N 1

KOHTPOJIbHAS 'PABOTA N 3
BapnasTt 3
1. Haﬁmﬂe obnacTn onpenenemm gz

=v2x + 3 - Jx
2 Hccne.qyme dyarumo ¥ = f{x), Toe f(x)- ; ; 19, Ha MOHO-
‘TOHHOCTE. Hcnonsays peayabTar uccne,uoaanm:, cpasnmTe

f-v3) u F(2).

3. HUcecnenyirte dyuknumo y = 3x* — 43 + 1 Ha werHOCTS.

4, Hafiznre manGonsmee spadenue QysKkoma y =7 — 2J/2% + 4
M OOpefenATe, UPH KAKKX SHAUEHHAX X OHO NOCTHIAETCH.

. 5. HocTpofite B BEpouKTaiiTe rpaduK QyHKOHET .
—(x + 4P, ecm b % x < -2,
y=12x, ecimn -2 < x < 2
(x - 4) ecmt 2< x <5.

KOHTPOJLHARBABOTA M 3

Bapaarr
4. Pemre Jww =4
.. PelnyTe rpab#MecHn SMCTEMY. YpABHEHME o 9y 9
S -y =-
‘2, Pemmte CHCTEMY VpaBHeHml: . &~ v =
x2 = 25, 2 — = 12
2 { +3f 5 {xzy xy
x+y= 7 Yooy x+y=2

3. Bacceiin Hano.nnﬂerrcs ABYMS 'rpyﬁaMH JAefiCTRYIOIIHMHE OAHO-
; BPAMERHO;:08.4 1..08 CKOTSKA ZACOE MOROT HABONEHTSDac-
o CulE BePRSATPYOd, AeltTYSE B OTACALEICTH, SCAH-QHA HA-
OONRSQT Gacceﬁn Ra 6 ¥ xonunIe, 4eM. RTOpas’l
. felir S i pa AV X -

4 Hoc'rpoﬁ-re rpadmx ypannexna (£‘~+ y“ #' Sy)(x y) 0

5. IIpn KAKOM 3HAYeHHH IADAMETPA P CUCTEMA ypannennﬁ B

Mot TR pemeER? - 1
B R i

5. IMpw’ kaxom snazeRmE nhpaﬂe'fpa P herema ypdﬁnennﬁ

{I2+y21' LA gef :

s nue-ewogaopomomezh
yrx=p

L P A O R PO R

an:

x?



KOHTPOJIBHAH PABOTA M 3

BapuarTr 1
1. HatiauTe obmacTs ompeldeleHna OVHKINY -
y=J@x +3)x-1).
2. Hceaeayiite pyuxknuo y = f(x), rae f(x) = 13 :_; Zx, HA MOHO-
ToaHOCTh. Hcnonsays pesynsrar uCCA6AOBAHUSA, CPABHHTE
1(y3) u £(JT).

8. Heenenyitre Gyakiuio ¥ = x° — 2x% + x na 9eTROCTSD.

4. HaiiauTe HasMenbIee sEavenne QyEKuMI ¥y =1+ 5/x2 + 9
H OUPEACIHTe, NPH KAKHX 3HAYEHHAX X OHQ AQCTHUraeTCA.

5. ITocTpoitre m npounTaiite rpadar GyHKOINR
3xr+ 9, ecym -4< x < -2,
y={x* -1, ecmm -2< %<2
—-3x+9 ecr 2 < x < 4.



KonTposabnas padora no teme «IIporpeccun»

Bapuant 1
1. BeinumimTe Tpu ClIEAYIOMUX YWieHa apupMETHIECKONH IPOrPEeCcCHu:

a) 13; 10; ...; 0) 2x; 3x +2; ...
2. Halinute 4eTBEpTHINA YIEH F€OMETPUUYECKON TPOTrpecCHH,

ecmn by =8, g=0,5.
3. Haiigure cymmy 29 mepBbIX WICHOB apupMETHUECKON porpeccu (ay),

eCcliiu a1 — ]8, 7,‘ a9 — -19,6.
4. Halinute 3HaMeHaTEIb T€OMETPUYECKON porpeccun  -32; 64, ...
5. Haiinure cymmy 6€CKOHEUHOM T€OMETPUUYECKOM MPOrpeccuu

-40; 30; -22,5; ...
6. Mexny uncinamu -10 u -810 BcTaBbTE TpH YMCIa TaK, YTOOBI OHH BMECTE C IaHHBIMHU 00pa30Bajl T€OMETPHUUECKYIO TIPOTPECCUIO
Bapuanr 2

1. Beimumure TPpHU CICAYIOIIUX YWICHA FGOMCTqueCKOﬁ Imporpeccuu:

@) 4:-6; ... 6 8 26;... .
2. Haiinure 18-ThIi uneH apudMETHIECKON TPOTPECCHUH,
ecim a; =5,6, d =0,6.
3. Haiigure cymmy 5 mepBBIX YWIEHOB reoMeTpuueckoit mporpeccun (by ),

eciim b;=5; b;=80.



4. Halinute pa3HocTh apudMeTHUecKo nporpeccun -12; -14; ...

5. Haiigute cyMMy BceX HEUETHBIX HATYpalIbHBIX yrcen oT 37 10 113 BKIIOYUTETBHO.

6. Mexnay uucnamu -10 u -810 BcTaBbTE TpH UMCIa TaK, YTOOBI OHU BMECTE C JAHHBIMH 00pa30BaIM T€OMETPUUYECKYIO TPOTPECCHIO
KontpoabHasi padoTa no teme «j1eMeHTbl KOMOMHATOPUKHU M CTATUCTUKID)

Bapuanr 1

1. CKoNbKMMH CIOCOOAMH MOKHO Pa3MECTUTh 5 pa3IMYHbIX KHUT Ha MOJKe?

2. CKOJIBKO TPEX3HAYHBIX YHCEII, B KOTOPHIX HET OJMHAKOBBIX (P, MOKHO cOCTaBUTh U3 udp 1, 3, 5, 7, 9?

3. B knacce 20 yuenunkoB. HyHO BbIOpaTh 8 UeoBeK AJIs y4acTHUsl B IIKOJIBHBIX KOHKYypcaxX. CKOJIBKMMHU CIIOCOOAMH 3TO MOXHO ClIeiaTh?

4. KakoBa BEpOSTHOCTb TOTO, UTO MPU OPOCAHUH UTPATHHOTO KyOHKa BBIIAIET MEHEE 2 OUYKOB?

5. VI3 8§ Manp4MKOB U 5 IEBOYEK HAJIO BBIACIHUTD I pabOThl HA MPUIIKOIFHOM Y4acTKe 3 MaJIbYMKOB | 2 1eBo4YeK. CKOIBKUMHU CIIOCOOaMH 3TO MOKHO
caenarn?

Bapuanr 2

1. CKOMBKUMHM IIECTU3HAYHBIX YHUCETT MOKHO COCTaBUTh W3 mudp 1, 2, 3, 4, 5, 6 6e3 moBropeHus udp?

2. CKOJTbKO YeThIPEX3HAYHBIX YUCEII, B KOTOPBIX HET OJIMHAKOBBIX TGP, MOKHO cOCTaBUTh U3 1udp 1, 2, 3,5, 7, 9?
3. B kmacce 15 yuenukoB. HyxHo BeIOpaTh 2 eKypHBIX 1O Kiaccy. CKOTBKHMH CIIOCOOaMH 3TO MOYKHO C/IeJiaTh?
4. KakoBa BepOSITHOCTb TOTO, YTO IPU OPOCAHUH UTPAIBHOTO KyOHKa BBINAAET 6 OUKOB?

5. U3 9 pyuek u 6 kapanaanieit Hajo BeIOpaTh 2 pydku U 3 kapanmama. CKOJIBKUMHU CIIOCOOaMH MOYKHO CHI€JIaTh 3TOT BHIOOP?

HToroBasi KoHTpOJLHasi paboTa 10 MaTeMaTHKe

(BapuanTel OI'D U olleHKa BBICTABIIAETCA IO aIredpe U reOMETPUN COrIacHO Kputepusam oueHuBanus OI'D no matemartuke)



