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1. IosicHuTeILHAA 3aIHCKA

Pabouas mporpamma mo anrebpe s 7-9 KiIaccoB COCTaBlI€HA Ha OCHOBE CIEAYIOIINUX
HOPMATHUBHBIX IOKYMEHTOB U METOJIUYECKUX PEKOMEHIAIINI:
1) ®enepanbHblil rOCYAapCTBEHHBIH 00pa30BaTENIbHBIN CTAaHIAPT OCHOBHOTO 00IIEro 00pa3oBaHusl.
2) OcHoBHast oOpa3oBarenbHas nmporpamma cpeaHero odmero oopazosanus ['bOY COIII c. Hoeiit
Capo0aii.
3) Vueonsrii tiian I'BOY COIII ¢. Hoserit Capbaii
4) Coopnuk pabounx mporpamm. 7-9 xmaccel. [locobue nmnst yaureneit o0eoopa3oBar. yapexkaeHuin
/ coct. T.A.bypmuctpona. — M.: [Ipocsemienue, 2019.

Ecnmu mo pabodeit mporpamMmmMe KOHTpOJbHas paboTa BhIMANaeT HA MEPBBIA y4eOHBIN JCHb B
YEeTBEPTH, TO MEPBBIN JICHb MPOBOIMTCS 33 CUET TIOBTOPCHHUS, a KOHTPOJIbHAS paboTa MPOBOIUTCS BO
BTOpPOI y4eOHBII EHB.

Leiu 1 3a1a4u peau3any NPOrpamMmbl:
HensaMu peanm3anuy NporpaMMbl U3YUEHUS alIreOpbl sIBISIFOTCS:

- JTOCTIKCHUE BBIMYCKHUKAMH TUIAHUPYEMBIX pe3YyJIbTaTOB: 3HAHWM, yMEHHH, HaBBIKOB,
KOMIIETCHIIMA U KOMIETCHTHOCTEH, OMpeeNsseMbIX JTMYHOCTHBIMHU, CEMEHHBIMH, OOIICCTBEHHBIMH,
TrOCYAapCTBEHHBIMH TOTPEOHOCTIMHA M BO3MOXKHOCTSIMH OOYYarOIIETOCS CPETHEro IKOJBHOTO
BO3pacTa, UHANBHUIYAIbHBIMU OCOOCHHOCTSIMH €T0 Pa3BUTHUS U COCTOSIHUS 3/10POBBS;

- CTAaHOBJICHHE WM Pa3BUTHE JMYHOCTH OOYyYaromerocs B €€ camMOOBITHOCTH, YHUKAJIBHOCTH,
HEMOBTOPUMOCTH.

JIoCTI)KEHHE TOCTABICHHBIX IIeJed MNpH pa3paboTKe W peaju3alud 00pa3oBaTeIbHOMN
opraHu3aiyeii OCHOBHOM 0O0pa30oBaTeIbHON MPOTpaMMBI OCHOBHOTO 00mIero oOpa3oBaHUs
MpelycCMaTpUBAET PEIICHHUE CIESIYIOIINX OCHOBHBIX 32/1a4:

- o0OecrieyeHHe COOTBETCTBUS OCHOBHOM 00pa3oBaTEeIbHOM MporpaMMbl  TpeOOBAHHSIM
denepallbHOTO TOCYAPCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa OCHOBHOTO OOIIET0 0Opa3oBaHUs
(®rocC 000);

- obecriedueHre MPeeMCTBEHHOCTH HaYaIhbHOTO O0IIeTr0, OCHOBHOTO OOIIEro, CPEAHETO OOIIEro
o0pa3zoBaHus;

- o0ecrieueHrne JOCTYIMHOCTH IOJIYYCHHUS Ka4eCTBEHHOTO OCHOBHOTO O0IIero o0pa3oBaHWS,
JIOCTHKCHHE TUIAHUPYEMBIX pE3yJIbTAaTOB OCBOCHHS OCHOBHOW 0Opa30BaTEIIBHOM MPOrpaMMBbI
OCHOBHOTO 00mIero 00pa3oBaHUS BCEMH OOYYAIONIUMUCS, B TOM YHCJIE JACTbMHU-WHBATUIAMH U
netemu ¢ OB3;

- YCTaHOBJICHHE TpPEeOOBaHMI K BOCIUTAHUIO WM COLUANIH3AIMN OOYYAIOIIUXCS KaK YacTH
00pa3oBaTeIbHOM MPOrpaMMbl M COOTBETCTBYIOIIEMY YCHIICHHIO BOCIHTATCIILHOTO IOTEHIIHAIA
IIKOJIBI, OOECTICUCHUIO0 WHIWBUYATU3UPOBAHHOTO IICUXOJIOTO-TIEJarOTHUECKOTO COMPOBOXKICHUS
KaXKJ0ro oOydarorerocs, (OpMHUPOBAHHIO 00pPa30BaTEIBHOIO 0a3uca, OCHOBAHHOI'O HE TOJLKO Ha
3HAHUSAX, HO W Ha COOTBETCTBYIONIEM KYJIbTYPHOM YypPOBHE PAa3BUTHUS JUYHOCTH, CO3IaHUIO
HEOOXOIUMBIX YCIIOBHH IS €€ CaMOpealln3alliu;

- obecnieueHrne 3((HEKTHBHOTO COYETAHUS YPOYHBIX M BHEYPOUYHBIX (OPM OpraHU3aluu
yUueOHBIX 3aHSATHIA, B3aUMOJICHCTBHUS BCEX YYACTHUKOB 00Pa30BATEIbHBIX OTHOIICHHIA,

- B3aUMOJICIiCTBE  00pa30BaTeNbHOM  OpraHM3alMM  [pU  peaju3alud  OCHOBHOM
00pa30BaTEILHOM MPOTPAMMBI C COITUATBHBIMU TTAPTHEPAMU;

- BBISIBJICHHE W Pa3BUTHE CIIOCOOHOCTEH OOy4arolmuxcs, B TOM 4YHCIE JAeTed, MPOSBUBIINX
BblIaoIIMecss crnocoOHocTH, neredt ¢ OB3 u MHBaNMIOB, X HMHTEPECOB yepe3 CUCTEMY KIIyOoB,
CEeKIUH, CTYN U KPY>KKOB, OOIIECTBEHHO MOJIE3HYIO IeATEIHHOCTh, B TOM YHCJIE C UCIIOJIb30BaHUEM
BO3MOKHOCTEH 00pa30BaTeIbHBIX OpPraHU3aIuil JOMOTHUTEIBHOTO 00pa30BaHUs;

- OpPraHM3AIMI0 WHTEJJIEKTYallbHBIX W TBOPYECKHX COPEBHOBAHMM, HAay4YHO-TEXHHUYECKOTO
TBOPYECTBA, MPOCKTHOW U y4eOHO-UCCIICOBATEIBCKOM JISATEITIBHOCTH;

- ydyacTHEe OOYYaroIMXCs, WX poauTeNnell (3aKOHHBIX NpPEICTaBUTENEH), MeAarornyecKux
pabOTHUKOB M OOIICCTBEHHOCTH B TPOCKTUPOBAHWW W PA3BUTUU BHYTPHUIIKOJIHLHOW COIMAIBHOMN
Cpelibl, MIKOJILHOTO YKIIAa,

- BKJIFOUCHUE OOYYAOIIUXCSI B TPOILECCHI TMO3HAHWUS W MPEoOpa3OBaHMsI BHEIIKOJILHOM
COLIMATIbHON Cpefbl (HAaCeNeHHOro MyHKTa, pailoHa, ropoja) Ais MpUOOpPETeHHs OMbITa PeaIbHOro
YIIPaBJICHUS U JEHUCTBUS,



- colpaibHOe U Y4eOHO-HCCIeAOBaTeNbCKOE  MPOEKTHpOBaHHE,  MpodeccroHanbHas
OpHEHTAIMs OOYYAOIINUXCS TPH TOJJICPKKE IearoroB, ICHXOJOIOB, COIHAIBHBIX IIEaroros,
COTPYIHUYECTBO C 0a30BBIMH MPEINPHUITHIMH, YUIPESKIACHUSIMH MPO(HEeCCHOHATHFHOTO 00pa3oBaHus,
LEHTpaMu IpodecCuOHATBEHOM paboThI;

- COXpaHEHHE W YKpeIieHHe (U3NYECKOT0, MCUXOJIOTUYECKOTO M COIUAIBHOTO 3/I0POBBS
oOyyJaronuxcs, ooecredeHue ux 0€30MacHOCTH.

MecTto npeamera B yueOHOM ILIAHe.
Mecto npeamera B y4yeOHOM IUIaHe 00pa30BaTENbHON OpraHM3allMHU, COTJIACHO Y4eOHOMY
miany ['bOY COIII c. Hossrii Cap0Oaii Ha u3yuenue anreOpsl B 7 Ki1acce OTBOAUTCS 3 U B HENENIO,. B
8-9 kmaccax - 4 4 B Hezemio.
CpoK peasim3aliii IporpaMmsl — 3 TOJ1a.

7 Kyacc 102
8 ximacc 136
9 knacc 136
Bcero 374

2. IlnanupyemMblie pe3yJbTaThl OCBOCHHS YUeOHOI0 MpeaMeTa
[TporpamMma obecnieunBaeT JAOCTHKCHHE OMPEACIICHHBIX JMYHOCTHBIX, METANpPEeIMETHBIX H
MPEIMETHBIX PE3YJIbTATOB.
IIpeaMeTHbIE pe3y/bTAThI NPOTPAMMBI:
BoinyckHuk HayuuTcs B 7-9 kiaccax (Uisi HCHOJIb30BAHUS B NMOBCEIHEBHOM KU3HU H
o0ecreyeHNsi BO3MOKHOCTH YCIIEITHOTO NMPOAO0JIKeHsl 00pa30BaHUsA HA 0230BOM YPOBHeE)
DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTUKH.
- OnepupoBarb Ha ©0a30BOM YypOBHE TMOHSATHUSMH: MHOXECTBO, JJEMEHT MHOXECTBA,
MMOJMHOXECTBO, MPUHAJIC)KHOCTD;
- 3a/1aBaTh MHOKECTBA MEPEUUCIICHUEM UX DJIEMEHTOB;
- HaxOJIUTh NepecedeHue, 00bEAMHEHUE, TIOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIIUAX;
- omnepupoBaTh Ha 0a30BOM YpOBHE TOHSATUSIMU: ONpEAENICHHUE, aKCUOMa, TEeopema,
JI0Ka3aTelIbCTBO;
- MIPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI JIJIsl TOATBEPKIACHUS CBOUX BBICKA3bIBAHMIA.
B noBcenqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTrUX NMPeIMeTOB:
- UCIIONIb30BaTh TpaUuecKoe MpeACTaBICHUE MHOMKECTB JJIsI OMUCAHHS peabHBIX MPOIECCOB
W SIBJICHUM, TP PEUICHUH 33/1a4 APYTUX yU4eOHBIX MMPEIMETOB.
Yucaa
- OnepupoBarh Ha 0a30BOM YpPOBHE TIOHATHSAMH: HATypajJbHOE 4YHCJIO, IIEJI0€ YHCIIO,
OOBIKHOBCHHAsT JApOOb, JeCATUYHAs ApoOb, CMemaHHas Jpo0b, pAIMOHAIBHOE YHCIIO,
apu(pMETHIECKUNA KBAIPATHBI KOPEHB;
- HCIIOJIB30BaTh CBOMCTBA YMCEN U NPABUJIA JEHCTBUN IIPHU BBINIOJHEHNUN BHIYMCIICHU;
- WCTONb30BaTh MPU3HAKK JEIUMOCTA Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUU U
pEIICHUHU HECIOXKHBIX 3a/1a4;
- BBITOJIHATH OKPYTJICHHE PAIIMOHAIBHBIX YACENI B COOTBETCTBUM C MIPaBUJIAMH;
- OILICHUBATh 3HAUYCHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOT0 YUCIa;
- pacro3HaBaTh palMOHaJIbHbIC U UPPALMOHAIIBHBIC YHCIIA;
- CpaBHUBAThH YUCIIA.
B noBceHeBHOM KU3HU U NIPU U3YYE€HUM APYTrUX NMpPeIMeTOB:
- OLICHUBATH PE3YJIbTAThl BEIYMCIICHUN MPU PEIICHUH MPAKTUYECKUX 3a/1a4;



- BBITIOJIHATH CPABHEHUE YNCEN B PEAIbHBIX CUTYALIUAX;
- COCTaBJISITh YMCIIOBBIE BBIPAKEHUS IPU PELIEHUH NMPAKTUYECKUX 3aJad W 3ajad U3 APYTUx
y4eOHBIX IPEJMETOB.

ToxknecTBeHHbIEe MPe0OpPa30BaHUS
- BhInonHATE HecTI0XKHBIE TPe0Opa30BaHMs ISl BHIYUCIICHUS 3HAUEHUI YUCIIOBBIX BBIPAXKEHUH,
COJEpJKallMX CTENEHUM C HaTypaJbHBIM II0OKAa3aTelIeM, CTEIEHH C LEIbIM OTPHULATEIbHBIM
[IOKAa3aTeNEM;
- BBINOJIHATh HECJIOXHbBIE IPeoOpa3oBaHUs IENbIX BBIPAXKEHUN: pPacKpbIBaTh CKOOKH,
NIPUBOJIUTH MOOOHBIE ClIaraeMeble;
- UCIIOJIb30BaTh (OPMYJIBl COKPAIIEHHOIO YMHOXXEHUS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH,
pa3HOCTH KBaJPaTOB) Ul YIPOILEHUS BBIUNCICHUN 3HAUEHUI BBIPAXKECHUH;
- BBINOJIHATh HECIIOKHBIE MpeoOpa3oBaHUs APOOHO-IMHEHHBIX BBIPAKEHUH M BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMHU.

B noBcenHeBHOM KM3HM M NIPH M3YYCHUH APYTUX NPEJIMETOB:
- MTOHMMATb CMBICII 3aIIMCH YHCJa B CTAHAAPTHOM BHJIE;
- OIIEpUPOBATh Ha OA30BOM YPOBHE MTOHATHUEM «CTAHJAPTHAsSI 3AIIUCh YUCIIAY.

YpaBHeHusi 1 HepaBeHCTBA
- OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMH: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHUE,
KOpPEHb YpaBHEHMs, pEUICHHE YPAaBHEHMs, UHCJIOBOE HEPABEHCTBO, HEPABEHCTBO, pEILIEHUE
HEPABECHCTBA,
- IIPOBEPSATH CIPABEVINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;
- pelaTh JIMHEHHBIE HEPABEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOASIINECS K IMHEHHBIM;
- pelaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHU, HEPABEHCTB;
- IIPOBEPATH, SABIIACTCS JIM JaHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);
- permaTh KBaJpaTHbIe YpaBHEHHUS IO GOpPMYIIe KOpHEH KBaJpaTHOTO YpaBHEHMUS,
- n300pakaTh peleHHs] HEPABEHCTB M X CUCTEM Ha YUCIIOBOM MPSMOH.

B noBcenHeBHO KM3HM ¥ NIPM M3YYEeHUH APYTUX NPeIMeTOB:
- COCTaBJIATh M PEIIATh JIMHEHHBIE YPaBHEHHS NPU PEIICHUU 3a/1ad, BO3HUKAIOIMUX B IPYIHX
y4eOHBIX TIpeaAMETaX.

DOyHKINA
- HaxonuTs 3HaueHne QyHKIMM N0 33JJaHHOMY 3HAUYEHUIO apryMEHTa;
- HaXOJUTh 3HAYCHHE apryMEHTa 0 3aJaHHOMY 3HAUYE€HUIO (YHKINU B HECIIOKHBIX CUTYalHsIX;
- OTIPEAEIATH MOJIOKEHUE TOUKH 110 €€ KOOPAWHATaM, KOOPAWHATBI TOUKH I10 €€ MOJIOKEHUIO Ha
KOOPJAMHATHOM TIOCKOCTH;
- no TpauKy HAXOAUTh OOJIACTH OINPEACICHUS, MHOXXECTBO 3HAYCHWH, HYIU (QYHKIUH,
IPOMEXYTKM 3HAKOIOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHusi M yObIBaHUS, HauOousbliee WU
HaMMEHbIIIee 3HAYCHUS (PYHKIIUH;
- CTPOUTH TpauK JTUHEHHON (YHKIINH;
- MIPOBEPATH, SIBISCTCS JIM JaHHBIA Tpapuk rpadukoM 3amaHHOM (yHKIUH (JTHMHEHHOH,
KBaJpaTUYHON, 0OpaTHOM MPONOPIUOHAIBHOCTH);
- OTIPEIENIATH MPUOIMKEHHBIC 3HAUCHHSI KOOPAMHAT TOUKH NepecedeHus rpagpukoB GyHKINHT;
- OlepupoBaTh Ha 0a30BOM YPOBHE TMOHATHSAMHU: IOCIEA0BATEIbHOCTb, apUPMeTHUecKas
IIporpeccusi, reoMeTpudecKas porpeccus;
- pematk 3a7a4u Ha IPOrpeccuu, B KOTOPBIX OTBET MOKET OBbITh MOJIyY€H HENOCPEICTBEHHBIM
1oJIcueToM 0e3 mpuMeHeHHs GopMyil.

B noBcenHeBHOM KM3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:
- UCIOJIb30BaTh 'paMKu peaIbHbIX MPOLECCOB U 3aBUCUMOCTEH /IS ONpeNieIeHUs] UX CBOMCTB
(HauOonplIe M HaUMEHbIIME 3HAUEHUs, NPOMEXKYTKM BO3pacTaHUs U yObIBaHuUS, oO0jacTu
MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.11.);
- UCIIOJIb30BaTh CBOMCTBA JIMHEWHON (QyHKIMU U ee rpaduK MpH PEIIeHUuHU 3ahad U3 JAPYrux
y4EOHBIX MPEMETOB.

CraTucTHKA ¥ Teopusi BePOATHOCTEM
- HMeTp npencTaBieHHE O CTAaTUCTUYECKHX XapaKTEPUCTHKAaX, BEPOSATHOCTH CIy4ailHOIrO
COOBITHSI, KOMOMHATOPHBIX 3aa49aXx;



- pemars MpocTelire KOMOWHATOPHBIC 3aJadyd METOJIOM TPSIMOTO M OPTraHW30BaHHOTO
nepebopa;
- MPEJICTaBIATh JaHHBIC B BUJIE TaOJHII, TUarpamMmm, rpaduKos;
- YUTaTh HHGOPMAIIHIO, TTPEICTABIICHHYIO B BUJIE TaOIHUIIbI, TUarpaMMBbl, Tpaduka;
- OTIPEIETISATh OCHOBHBIC CTATHCTUYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
- OLIEHHBATh BEPOATHOCTH COOBITHS B MPOCTEHUIINX CIyYasix;
- UMETh MPECTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SBIICHUSX.
B noBceHeBHOM KU3HU U MIPH U3YYEHHUH JAPYTHUX NPeIMETOB:
- OIICHMBAThH KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/IOM Tiepedopa;
- MMETh MPECTABIEHUE O POJIH MPAKTUUECKHU TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHUIA;
- CpPaBHUBATb OCHOBHBIE CTATUCTUYECKHE XaPaKTEPUCTUKHU, MOIYUEHHBIE B MPOLIECCE PEIICHUS
MIPUKIIATHON 3a/1a4M, U3YUECHUS PEaIbHOTO SIBJICHHUS,
- OILICHUBATh BEPOSATHOCTh PEABHBIX COOBITHIA U SBICHUI B HECTIOKHBIX CUTYAIUSIX.
TexkcToBBIC 3a4a4H
- Pemmath HecI0KHBIC CIOKETHBIC 33]]a41 Pa3HBIX THIIOB Ha BCE apU(METHIECKIE ICHCTBUS;
- CTPOUTHh MOJENb YCIOBHS 3ajaud (B BHUJAE TaONMIIBI, CXEMbI, PUCYHKA WJIH ypaBHEHUS), B
KOTOpOW JaHbl 3HAYEHMS JIBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIWYMH, C LETbIO TOMCKA PEIICHUS
3a/auH;
- OCYIIECTBIISTh CIOCOO TOWICKA PEIIeHHUs 3a/Jayd, B KOTOPOM pPAaCCYXJICHHE CTPOUTCS OT
YCIIOBHS K TPEOOBAHHIO MIIH OT TPeOOBaHMSI K YCIOBUIO;
- COCTAaBJISITH IJIaH PEIICHUS 3a]1a4H;
- BBIICIISITh OTAllbl PEIICHUS 3a/1a4H;
- MHTEPIPETUPOBATh BBIYUCIUTENbHBIE pE3yJabTaThl B 3aJayde, HCCIENI0BATh MOJIYYECHHOE
pelieHue 3a1auu;
- 3HATh PA3TMUUE CKOPOCTEH 00BEKTA B CTOSUYEH BOJIE, POTUB TEUCHHUSI U TIO TSUCHHUIO PEKH;
- peliaTh 3aa41 Ha HaX0XKJIEHUE YaCTH YMCia U YKUCTa 110 €ro YacTu;
- pemiaTh 3a/ladyu pa3HbIX THUMOB (Ha pabOTy, HA TOKYIKU, HA JABUKEHHUE), CBA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIACIATH 3TH BETMYMHBI U OTHOILICHUS MKy HUMU;
- HAaxXOJIUTh MPOIEHT OT YUCJa, YUCIIO IO MPOIEHTY OT HETr0, HAXOIUTh MPOILEHTHOE CHUYKEHUE
WJIH TIPOLIEHTHOE MOBBIILICHUE BETNYNHBI;
- peniaTh HECIOKHBIEC JIOTUUECKHUE 3a]]a4l METOJIOM PaCCYkKIACHUMH.
B noBcenHeBHOI KU3HU U MIPH U3YYEHHUH JAPYTHUX NPeIMETOB:
- BBIJIBUTaTh THUIOTE3bl O BO3MOXHBIX TNMPEIEIbHBIX 3HAYCHHUSX HCKOMBIX B 3a/au€ BEJIHYUH
(menaTh MPUKUIKY).
HcTopust MaTeMaTUKHU
- OnuceiBaTh OTHCNbHBIE BBIJAIOUIMECS PE3yNbTaThl, TOJYYEHHbIE B XOA€ pa3BUTHUS
MaTE€MaTUKHU KaK HayKu;
- 3HaTh NPUMEPhl MAaTEMAaTHUYECKUX OTKPBITUH M KX aBTOPOB, B CBSI3M C OTEYECTBEHHOH H
BCEMHUPHOU UCTOPHUEH;
- MOHMMATh POJIb MAaTEMAaTUKU B pa3BuTuu Poccuu.
MeToabl MaTeMaTUKH
- BoiOupate moaxonsmiMii  M3y4eHHBIA ~ METOA Uil peUIeHHs] HM3YyYEHHBIX  THUIIOB
MaTeMaTUYECKHUX 3a/1a4;
- IIpuBoauTh MIPUMEPBI MaTEeMaTHYECKUX 3aKOHOMEPHOCTEN B OKpY’KaroIen
JIEUCTBUTEIHOCTH U IPOU3BEACHUSIX UCKYCCTBA.

BBIMyCKHUK TOJIYYUT BO3MOXKHOCTh HAayduThCsl B 7-9 Kilaccax sl YCHEIIHOTO IPOIOJIKEHHS
00pa3oBaHMs Ha yTIyOJI€HHOM YPOBHE

JJIeMEHThI TEOPUH MHOKECTB U MATEeMATHYECKOMH JIOTHKH
- CBO6OI[H0 ONCpUpOBaATh IOHATUAMU: MHOXKCECTBO, XAPAKTCPHUCTHUKU MHOXKCCTBA, JJICMCHT
MHOXECTBa, ITyCTO€, KOHEYHOE M OECKOHEUYHOE MHOXECTBO, IOJMHOKECTBO, MPUHAIEHKHOCTD,
BKJTIOYCHHE, PAaBEHCTBO MHOXKECTB, CITOCOOBI 3a/TaHIEe MHOYKECTBA;
- 3aJ]aBaTh MHOXECTBA Pa3HbIMH CIIOCO0aMU;
- MIPOBEPATH BBHITOJIHEHUE XapaKTEPUCTUIECKOTO CBOHCTBA MHOKECTBA;



- CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMM:  BBICKAa3bIBaHME, MCTUHHOCTb M JIO)KHOCTb
BBICKA3bIBAHUs, CJIOKHBIE M IPOCThIE BBICKA3BIBAHMS, OTPULAHWE BBICKA3BIBAHWMN; MCTUHHOCTH U
JIO’KHOCTb YTBEPKJEHHS U €r0 OTPUL@HUsA, ONEpAallUH HaJl BBICKAa3bIBAHUSAMU: U, WM, HE; YCIOBHbBIE
BbICKa3bIBaHUS (MMILTUKALINN);
- CTPOUTH BBICKA3bIBAaHMS C MCIIOJIb30BAHHEM 3aKOHOB alreOphl BBICKAa3bIBAHHIH.
B noBceHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
- CTPOUTB PACCYKJIECHUS Ha OCHOBE UCIIOJIb30BAHUs IIPABUJI JIOTHUKH;
- UCIIOJIb30BaTh MHOXKECTBA, ONEpalMd C MHOXKECTBAMHM, X TpapUuecKkoe NpeAcTaBIeHHUE A
OIMCaHUs PEaJTbHBIX MPOIIECCOB U SBJICHUHN, TP PEILICHUM 33]a4 APYTHX yIeOHBIX MPEIMETOB.
Yucaa
- CB00OOIHO OnepupoBaTh MOHATUAMU: HATYpaJbHOE YMCIIO, MHOKECTBO HATYPaJbHBIX UYHCEI,
LIEJIOE YMCII0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHas IpoOb, AecsATHYHas OpoOb, CMELIAHHOE
YHUCJIO, PALIMOHATIBHOE YUCII0, MHOXKECTBO PAallMOHAIBHBIX YMCEI, UPPALMOHAIBHOE YUCIIO, KOPEHb
CTENIEHH 1N, JAECUCTBUTEIBHOE YHMCIIO, MHOXECTBO JEHCTBUTEIBHBIX YHCEN, TeOMETpUYecKas
MHTEpIpETaLYs HATYypalbHBIX, LENbIX, PALIMOHAIBHBIX, JEUCTBUTEIBHBIX YUCEIL,
- IIOHUMATh U OOBSCHATH Pa3HUILy MEKIY MO3UIMOHHON M HEMO3UIMOHHON CUCTEMaMH 3aIucu
4HCell,
- NEPEeBOIUTh YUCIIA U3 OHON CUCTEMBI 3alIMCU (CUCTEMBI CUMCIIECHHS) B IPYTYIO;
- JIOKa3bIBaTh W MCIOJIb30BaTh MPU3HAKU ACIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
IIPOU3BEICHNUS YHCEIl IIPU BBITIOJIHEHUH BBIYHMCICHUN U PEIICHUH 3a1a4;
- BBITNIOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YACEN € 3aJaHHOM TOYHOCTHIO;
- CpaBHUBATh JIEMCTBUTENIbHBIE YNCIIA PA3HBIMU CIIOCOOAMU;
- YIOPSI0YUBATh YWCIIA, 3alIUCAHHBIE B BUJIE OOBIKHOBEHHOW M JECATUYHOM ApoOH, 4ucIa,
3allMCaHHBIE C UCIIOJIb30BaHUEM apu(METHUECKOTO KBaJPaTHOIO KOPHS, KOPHEN CTereHH Ooblle 2;
- Haxoauth HOJl u HOK uncen pa3sHpiMu crioco0amMy ¥ UCTIONB30BaTh UX MPH PEIICHUH 33/1a4;
- BBINOJIHATh BBIYMUCIECHUS M NPeoOpa3oBaHUs BBIPAXKEHUH, cOJEpKallluX ACHCTBUTEIbHBIE
YHCJIA, B TOM YHMCJIE KOPHU HATYyPAJIbHBIX CTECIICHEH.
B noBcenHeBHOM KU3HU U NIPU U3YYEHHUH APYTUX NPeIMETOB:
- BBIIIOJIHATh M OOBSCHATH PE3YJIbTaThl CPaBHEHMS PE3YyJIbTATOB BBIYMCIECHUN NpPU pEIICHUU
NPaKTUYECKUX 3a7lad, B TOM YHCJIE NPHOIMKEHHBIX BBIYHUCICHUH, HMCIOJB3Ys pa3Hble CHOCOOBI
CPAaBHEHUM;
- 3allUChIBaTh, CPAaBHUBATh, OKPYIVIATH YHCJIOBBIE JAHHBIE PEAIBHBIX BEIUYMH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHNS;
- COCTAaBJIATh M OLIEHUBATh pa3HbIMU CHOCOOAMHU YMHCIIOBBIE BBIPAXKEHHUS IPH PEILICHUU
MIPAKTUYECKMX 3a7a4 U 3a7a4 U3 JPYTUX y4eOHbIX IPEIMETOB.
ToxkaecTBeHHBbIE MPEOOPA30BAHUSA
- CB000IHO OMEPUPOBATH MOHATUSAMHE CTETICHHU C LIEIBIM U APOOHBIM TIOKa3aTeNIeM;
- BBINOJIHATH JI0Ka3aTEIbCTBO CBOWCTB CTENEHHU C LIETBIMU U APOOHBIMHU MOKA3aTENSAMU;
- OIEpUPOBAThH MOHATUAMHU «OJHOUJIEH», «MHOTOWIECH», «MHOTOWIEH C OJHOU IEPEMEHHOW,
«MHOTOWIEH C HECKOJBKUMH IMEpEMEHHBIMU», KO3((UIMEHThl MHOTOWIEHA, «CTaHIapTHas 3aluch
MHOT'OWIEHa», CTEIIEHb OAHOYWIEHA U MHOTO4JICHA;
- CBOOOJHO BIIAJETh INpPUEMaMU MpeoOpa3oBaHMs ILENbIX U JIPOOHO-pAlIMOHAIBHBIX
BBIPAKCHUI;
- BBIIIOJIHATh ~ PA3jOKEHHWE MHOTOWIEHOB Ha MHOXMTEIM pa3HbIMM  croco0amu, ¢
UCIOJIb30BaHUEM KOMOMHAIMH pa3InYHbIX IPUEMOB;
- UCIOJIb30BaTh TeopeMy Buera u Teopemy, oOpatHyto Teopeme Buera, nns moucka xkopHen
KBaJpAaTHOIO TPEXWICHA U I PEIICHMs 3a7ad, B TOM YHUCIE 3aJad C IllapaMeTpaMu Ha OCHOBE
KBaJPaTHOTO TPEXUICHA;
- BBIIIOJIHATH JI€JIEHUE MHOTOWIEHA HA MHOT'OYJIEH C OCTATKOM;
- JIOKa3bIBATh CBOMCTBA KBAJIPATHBIX KOPHEN U KOPHEW CTEIIEHH N;
- BBINOJIHATH NMPE00pa30BaHMs BBIPAXKEHUH, COlEpKAIlUX KBaJIpaTHbIe KOPHU, KOPHU CTETIEHU
n;
- CBOOOJHO OIEPUPOBATH MOHATHUAMHU  «TOXKAECTBO», «TOXKJIECTBO HAa MHOXECTBE»,
«TOXJIECTBEHHOE MTPE0OpPa30BAHUEN;
- BBINOJIHATH pa3iMyHble MPEoOpa30BaHMs BEIPAXKEHUH, COIEPKAIINX MOTYJIH.



B noBcexHeBHOM KM3HM M IPH M3YUYEHHHU APYTUX NMPeIMETOB:
- BBIIIOJIHATh MpeoOpa3oBaHUsi M JEHCTBUS C OYKBEHHBIMH BBIPAKEHUSIMHU, UHCIIOBbIE
KO3 PHUIIUEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BHJIE;
- BBINIOJHATh MpeoOpa3oBaHUs PALMOHANBHBIX BBIPAXEHUN MpU peUIeHUH 3aiad JIpyrux
y4eOHBIX IPEIMETOB;
- BBINOJIHATh TPOBEPKY IPAaBAONOAOOHA (PU3NYECKMX M XUMHMUYECKHX (OpMYyJ Ha OCHOBE
CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHMS M HEPABEHCTBA
- CB000/HO OTEepHpOBaTh MOHATHIMHU: ypaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHECHUE, ABIIIOIIEECS CICACTBUEM IPYrOro ypaBHEHMsI, yPAaBHEHUS, PABHOCUIIBHBIE
Ha MHOKECTBE, PABHOCHJIbHBIE MPEOOpa30BaHMsl YPAaBHEHHUIA;
- pelmars pasHble BUABI YPAaBHEHUM M HEPAaBEHCTB M MX CHCTEM, B TOM YHCJIE HEKOTOPBIC
ypaBHeHHs 3 U 4 cTeneHeil, JpoOHO-paloHaIbHBIC U UPPAlMOHATIBHBIE;
- 3HaTh TeopeMy BueTa /sl ypaBHEHUI CTENIEHU BBIIIIE BTOPOU;
- MIOHUMATh CMBICI TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCHIIBHBIX MPEOOPA30BaHUAX YPaBHEHUH
Y YMETb UX JOKa3bIBaTh;
- BJIAJETh pPa3HbIMM METOJAMHU pELIEHUS YpaBHEHWI, HEPaBEHCTB M HX CHCTEM, YMETb
BBIOMPATh METO/] PEIICHUS 1 0OOCHOBBIBATH CBOM BBHIOOD;
- UCTIOJIb30BaTh METOJ] HMHTEPBAJIOB JJIsi pEIICHWs HEpPaBeHCTB, B TOM 4YHCIE ApOOHO-
paLMOHATIBHBIX U BKJIIOYAIOUIUX B c€0s1 UPPALIMIOHAJIbHBIE BBIPAXKEHUS,;
- pemath anreOpandeckue YpaBHEHHS M HEPaBEHCTBA M HUX CHUCTEMBl C IapaMeTpamMu
anredpandeckuM U rpauuecKuM METOIaMH;
- BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;
- pelaTh ypaBHEHUS B LEJIBIX YUCIIAX;
- n300pakaTh MHOXKECTBAa Ha IUIOCKOCTH, 3aJaBacMble ypaBHEHHUSMH, HEPABEHCTBAMH U HX
CHUCTEMaMH.

B noBcenHeBHOM KM3HM M IPH U3YYEHHHU APYTUX MPeIMETOB:
- COCTaBJIATh W pEIlaTh ypAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUU 3aJad JPYIHX
y4eOHBIX IPEMETOB;
- BBINOJIHATh OLIEHKY IPAaBIONOJ00US PE3ysbTAaTOB, MOJYyYaeMbIX MPH PEILICHUH Pa3IUYHBIX
YpaBHEHHIA, HEPABEHCTB U MX CUCTEM IIPH PEIICHUH 3aJad APYTUX YIEOHBIX IPEIMETOB;
- COCTaBJIATh U pellaTh YPAaBHEHMs M HEPABEHCTBA C ITapaMeTpaMu IPU PELIEHUH 3a7a4d JPYTuX
y4eOHBIX IPEMETOB;
- COCTaBJISATh YPABHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, ONHUCHIBAIOLINE PEAIBHYIO CUTYaLUIO
WIM NIPUKJIAIHYIO 3a7]a4y, UHTEPIPETUPOBATh MIOJIYyUYEHHBIE PE3YIIbTATHI.

DOyHKINA
- CB0oOOIHO OMEpUpPOBAaTH MOHATUSAMHU: 3aBHUCUMOCTh, (YHKIIMOHAJIbHAs 3aBUCHUMOCTD,
3aBUCUMas M HE3aBHCHMAas IepeMeHHble, (DYyHKIMs, crocoObl 3aaaHus (YHKIMH, apryMeHT H
3HaYeHue (YHKIHMH, 00JACTh OMpEAETCHHUS W MHOXKECTBO 3HAYCHHsS (YHKUWHU, HYIH (QYHKIUH,
IPOMEKYTKHM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HanOOJIbIllee U HauMEHbIIee 3HaUYEHUs,
YEeTHOCTH/HEUETHOCTh (YHKIMH, TMEPUOAUYHOCTh (YHKUWH, TpapuK (QyHKIHH, BEepTHKAIbHAs,
rOpPU30HTAJIbHASI, HAKIIOHHAS aCUMIITOTHI; Ipa)K 3aBUCUMOCTH, He sIBIIsAtoLIeics (GyHKIMEH,
- CTpOUTh TpaduKu (GYHKIMNA: JTUHEHHOU, KBaJpaTUYHOM, TPOOHO-TMHEMHOM, cTeNeHHOM npu
Pa3HBIX 3HAYEHMSIX MTOKA3aTelsl CTENEHH,
- UCIIOJIb30BaTh MpeodpazoBaHus rpaduka GYHKIUN Ui HOCTPOSHUS IpapuKoB (DyHKIIHIA;
- aHaJIM3UPOBaTh CBOMCTBA (YHKIUHI U BUJI IpadrKa B 3aBUCUMOCTH OT IapaMeTPOB;

- cBOOOIHO ONEepUpPOBATH MOHATUSAMU: MOCJIEI0BATEIBHOCTD, OoTrpaHHYEHHAas
MOCJIEZI0BATENbHOCTh, MOHOTOHHO Bo3pacTtaromias (yObIBaromias) MOCIEI0BAaTENbHOCTb, Mpenes
MOCJIEI0BATEIbHOCTH, apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,

XapaKTepUCTUYECKOE CBOMCTBO apu(pMeTHIeCcKol (TeOMETPUYECKOM) MPOrpeccui;
- UCMOJIb30BaTh METOJ] MaTeMaTHYeCKOM HWHIYKIMM Ui BbIBOJAa (OpMYyI, J10Ka3aTesIbCTBA
PaBEHCTB M HEPaBEHCTB, PEIICHUS 3a/1a4 Ha JeIMMOCTb;
- HCCIIEI0BATh [10CJIE0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;
- pelaTe KOMOMHUPOBAHHbIE 337]aul Ha apu(PMETUUECKYIO U TEOMETPUUYECKYIO IPOIPECCHUH.
B noBceHeBHOM KM3HM M IPH M3YYEHUHU APYTUX NMPeIMETOB:



- KOHCTPYUpPOBaTh M HCCIEN0BAaTh (DYHKIMH, COOTBETCTBYIOIIME pEaJbHBIM IpoleccaM M
SBIICHHUSIM, WHTEPIPETUPOBATh TIONYYCHHBIE pE3ydbTaThl B COOTBETCTBHM CO crHenu(ukoit
HCCIIETyeMOT0 MpoLiecca WK SBJICHHUS;
- WCTIONIB30BaTh TPaUKK 3aBUCUMOCTEH [T UCCIIEIOBAHHS PEATTbHBIX MTPOIIECCOB U SBIICHHI;
- KOHCTPYUPOBaTh M MCCIeI0BaTh (PYHKIIUH MPU PEIICHUHN 3a]1a4 IPYTUX y4eOHBIX MPEIMETOB,
MHTEPIPETUPOBATH MOJTYUYEHHBIE PE3YJIbTAaThl B COOTBETCTBUH €O clelU(PUKON ydeOHOro npeamera.
CTaTHCTHKA U TeOPUS BepPOSITHOCTEH
- CB0OOIHO oONEpUpOBaTh MOHATUSAMH: CTOJOYATBIE W KPYroBbIE JMArpaMMbl, TaOIMIIbI
JAHHBIX, cpeAHee apupMeTHveckoe, MeJMaHa, HauOOJbIIee W HAaWMEHBIIee 3HAYCHUS BBIOOPKH,
pa3max BbIOOPKH, JUCIIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE, ClIy4aiHas U3MEHUYMBOCTH;
- BbIOMpaTh Hambosiee YHOOHBIM cHoco0 mpeacTaBieHUs WHGPOpPMAaLUU, aJCKBaTHBIN ee
CBOMCTBAM M IEJISIM aHaJIN3a;
- BBIUUCIIATH YHCIIOBBIE XapAKTEPUCTUKU BBIOOPKHU;
- CBOOOJHO OINEpPUPOBATh MOHATUAMHU: (AKTOPHAT YHUCIA, IE€PECTAaHOBKM, COYETAHUS W
pasMeleHus, TpeyroibHuk Ilackains;
- CBOOOJITHO OIEPUPOBATh TOHATHIMU: CIyYaWHBIM OIBIT, CIyY4alHBIA BHIOOp, HCIBITAHHE,
3JIEMEHTapHOE clydaiiHoe coObITHE (MCXO), KIAaCCHUYECKOe ONpEeACTICHUE BEPOSTHOCTH CIIy4aifHOTO
COOBITHSI, OTIEpAlIUU HAJl CITy4alHBIMHU COOBITHUSIMU, OCHOBHBIC KOMOWHATOPHBIC (DOPMYJIBI;
- CBOOOZHO OIIEpPUPOBATh IMOHATHAMM: CIyYalHBIA OMBIT, CIy4ailHbIA BBIOOp, MCIIBITAHUE,
JJIEMEHTapHOE CllydaiiHoe coObITHE (MCXO), KIACCUYECKOE ONPEAEICHUE BEPOSTHOCTH CIIy4aifHOrO
COOBITHSI, OTIEpalliU HaJl CTyYalHBIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIHI;
- 3HATh IPUMEPHI CIIyYalHbIX BEIMYMH, U BBIYUCIISATH UX CTATUCTUYECKUE XapaKTEPUCTHKH;
- MCTIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKY TPH PEIIEHNH KOMOMHATOPHBIX 3a7ay;
- pelaTh 3aa4un Ha BHIYMCIIEHUE BEPOATHOCTH B TOM YHCJIE C UCIIOIb30BaHUEM (HOPMYII.
B noBceaHeBHOI1 ;KM3HHU M NIPU U3YYEHHH IPYTUX NMPeAMETOB:
- NPEACTaBIATh HHPOPMALIMIO O PealbHbBIX MpOLeccax M ABICHHUAX CIIOCOOOM, aJeKBaTHBIM €€
CBOWCTBAM U IIEJT HCCIIEJOBAHUS;
- aHAJIM3UPOBAaTh M CPABHUBATh CTATUCTHYECKUE XAPAKTEPUCTHKH BBIOOPOK, MOITYYEHHBIX B
npoliecce peneHns NPUKIATHON 3a]auu, U3yUCHHS PEalIbHOTO SIBIICHUS, PEIICHUS 3a7aul U3 JPYTrux
y4eOHBIX IPEAMETOB;
- OLICHMBATh BEPOSITHOCTD PEATbHBIX COOBITUH U SIBICHUN B PA3TUUHBIX CUTYyaIUX.
TexcroBbIe 3a7a4H
- Pemrate mpocThie U CIOXKHBIE 33J]auy, a TAK)KE 3a/1a4M MOBBIIIEHHON TPYIHOCTH U BBIJCISATH
UX MaTeMaTHYECKYIO OCHOBY;
- pacrio3HaBaTh pa3HbIC BHJIBI U TUITBI 33]1a4;
- UCMOJIb30BaTh pa3Hble KpaTKHE 3alUCU KaK MOJEIU TEKCTOB CIOXKHBIX 3aJad W 3aaay
MIOBBIIIEHHON CIIO)KHOCTH JUISI TIOCTPOSHHSI TOMCKOBOM CXEMbl W pELICHUs 3aJad, BHIOWpATh
ONTUMAJIBHYIO JUI paccMaTpUBaeMOoH B 3a/1aue CUTyallud MOJEIIb TEKCTa 3aauH;
- pa3nuyaTth MOJENb TEKCTa M MOJETb PELICHUs 3aJaud, KOHCTPYHpPOBAaTh K OIHOH MOJENn
pELLEHMs CII0KHBIX 337a4 pa3Hble MOJIENIN TEKCTa 3a/1a4H;
- 3HaTh M MPUMEHATH TPH CIOCO0a TMOMCKA peuIeHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO U OT
YCIIOBUS K TPeOOBaHHUIO, KOMOWHUPOBAHHBIN );
- MO/JIEIMPOBATh PacCy>kKACHHs IPU MOUCKE PELICHHUS 33/1a4 ¢ HOMOILBIO Ipad-CXeMbl;
- BBIJICJISITH DTAITBI PEIICHUS 3a7]a9d B COJIEPIKAHUE Ka)IOTO ITAara;
- yMeThb BBIOMpATh ONTUMANIbHBIM METOA peleHHs 3ajJjaud M OCO3HaBaTh BHIOOp MeETOja,
paccMaTpUBaTh pa3IMYHBIE METO/IbI, HAXOIUTH Pa3HbIE PEIICHUS 3a/1a41, €CIIH BO3MOXKHO;
- aHAJIM3UPOBATh 3aTPYAHEHUS NP PEILICHUH 3a]a4;
- BBITIOJIHATh Pa3IMUHBIC MPEeoOpa3oBaHUs MPEUIOKEHHON 3aJaud, KOHCTPYHpPOBATH HOBBIE
3aJjauu U3 JaHHOH, B TOM 4Hcie 00OpaTHBIE;
- MHTEPIPETHPOBATh BBIYMCIUTENBHBIE PE3yNbTaThl B 3a/adye, HCCIE0BaTh MOIyYCHHOE
peleHue 3a1auy;
- U3MEHATHh YCJIOBHE 3a7ad (KOJMYECTBEHHBIE WJIM KAaueCTBEHHBIC IAHHBIC), HCCIIEOBAThH
M3MEHEHHOE MTPeoOpa30BaHHOE;
- aHAJM3UPOBATh BCEBO3MOXKHBIC CUTYAIlMM B3aUMHOTO DACIIOJIOKEHHS JBYX OOBEKTOB H
U3MEHEHHE MX XapaKTEePUCTHK IMPH COBMECTHOM [BM)KEHUHU (CKOPOCTb, BPEMs, PAcCTOSHHE) IpH



pelleHnr 3aJad Ha JBIKEHUE JABYX OOBEKTOB KakK B OJHOM, TaK M B MPOTHUBOMOJIOKHBIX
HAPABJICHUSAX, KOHCTPYHPOBATh HOBBIC CHUTYallMd HA OCHOBE W3MCHCHHWS YCJIIOBHU 3a/Ja4dl TIPH
JBUKEHHH TI0 PEKE;
- WCCIICJIOBAaTh BCEBO3MOXKHBIC CHTYaIlMM TP PEIICHWH 3aJad Ha JBIDKEHHUE II0 peke,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;
- peliaTh pa3HOoOOpa3HbIE 3a7aUl «HA YaCTH»;
- pemiate U 00OCHOBBIBATH CBOE pEIICHHE 3a/ad (BBIACIATh MAaTEMAaTHYECKYI0 OCHOBY) Ha
HAX0XJICHNUE YaCTH YHCJIa M YUCJIA TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICTIA JIPOOH;
- OOBSICHATH HJIGHTUIHOCTH 337249 PA3HBIX THIIOB, CBSA3BIBAIONIUX TP BEIIMYUHBI (Ha paboTy, Ha
MOKYIIKH, Ha JIBW)KCHHE), BBIJICIISATh ST BEIIMYMHBI U OTHOIICHUS MEXKIY HUMH, IPUMEHATh UX MPH
pelIeHnH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a1a4 YKa3aHHBIX THIIOB;
- BJIQJICTh OCHOBHBIMM METOJAaMH PCIICHUS 3a7ad Ha CMECH, CIUIaBbl, KOHIICHTPAIIWH,
UCIIONIb30BaTh MX B HOBBIX CUTYAIUSIX [0 OTHOIIEHUIO K U3YYCHHBIM B TIpoIlecce 0OyIeHNUS,
- pelIaTh 3aa4M Ha IPOIEHTHI, B TOM YHUCJIC, CIIOXKHBIE TIPOIICHTHI C 000CHOBAaHUEM, HCITOJIB3YS
pa3HbIe CIIOCOOBL;
- pelIaTh JOTHYeCKUe 33aJ]auH Pa3HBIMHU CITIOCOOAMH, B TOM YHCIIE, C IBYMS OJIOKAMH M C TPEeMS
0JI0KaMU JaHHBIX C IIOMOILBIO TAaOJIHII;
- pemiate 3aJa4d 10 KOMOWHATOPUKE M TEOPHHM BEPOSTHOCTEH HA OCHOBE HCITOJIb30BAHHS
M3YYCHHBIX METOJIOB M 00OCHOBBIBATH PEIIICHUE;
- pelIaTh HeCIOKHBIE 3a7a4d 10 MaTeMaTHIEeCKOW CTATHCTHKE,
- OBJIAJIECTh OCHOBHBIMH METOJaMU  PEIICHUS CIOKETHBIX 3a7ad: apU(PMETHUYCCKHIA,
areOpanveckuii, mepedop BapUaHTOB, FTEOMETPUUCCKHM, IpaHUeCKUid, TPUMEHITh UX B HOBBIX IO
CPaBHEHHUIO C U3YYCHHBIMU CHUTYAITHSIX.
B noBcenHeBHOI JKU3HN U MIPH U3YYeHHH APYTHX MPeIMETOB:
- KOHCTPYHPOBATh HOBBIC JUISI NAaHHOW 3aJaudl 3aJadyHble CHUTYallMd C Y4YETOM pPEaIbHBIX
XapaKTePUCTHK, B YAaCTHOCTH, IPH PEHICHUM 3a7ad Ha KOHICHTPAIlMH, YYUTHIBATH ILIOTHOCTH
BEIIECTBA; pEIIaTh M KOHCTPYUPOBATH 3a/J1a4d HA OCHOBE PACCMOTPEHHS PEAbHBIX CHUTYaIluil, B
KOTOPBIX HE TPEOYETCS TOYHBIN BBIYUCIUTEIBHBIA PE3yJIbTaT;
- peliaTh 3aa4n Ha JIBMKCHUE TI0 PEKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA;
- KOHCTPYHPOBATh 3a[a4HbIe CUTYAIlMH, TPHOJIMKEHHBIC K PEaIbHOM JTeHCTBUTEIBHOCTH.
HcTopusi MaTeMaTHKH
- [TonnmaTh MaTeMaTHKy KaK CTPOrO OPIraHW30BaHHYIO CHCTEMY HAy4YHbIX 3HAHHH, B
YACTHOCTH BIIQJICTh MPEACTABICHUSIMU 00 aKCHOMAaTHYECKOM TTOCTPOCHHUH T€OMETPHH U NTEPBUIHBIMHU
MPEJICTABICHUSIMH O HECBKJIMIOBBIX T€OMETPHSX;
- paccMaTpuBaTh MaTEMATHKy B KOHTEKCTE HWCTOPHH PAa3BUTHS IUBWIM3AINH W HCTOPHH
pa3BUTHUA HAYKH, IOHUMATh POJIb MAaTEMAaTHKH B pa3BUTHH Poccum.
MeToabl MATEMATHKH
- Bnagers 3HaHUSAMH O Pa3IUYHBIX METOAaX OOOCHOBAHHUS W OMPOBEPIKECHUS MATEMATHUYCCKUX
VTBEPKACHHUIA U CAMOCTOSITEIILHO MPUMEHSTh HX;
- BJIQJICTh HABBIKAMM aHAJIM3a YCIOBHUS 3aJa4d W OINPEACICHHS MOAXOIANIMX IS PEIICHUS
3a]1a4 U3YYCHHBIX METOJ/IOB WJIH WX KOMOWHAIIHIA,
XapaKTepU30BaTh MPOM3BEACHUS MCKYCCTBA C YYETOM MAaTEMAaTUYCCKHX 3aKOHOMEPHOCTEH B
MpHUpOJIe, UCTIONH30BaTh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B CAMOCTOSITETbHOM TBOPUECTBE.

JInuHOCTHBIE Pe3yabTaThl 0CBOEHUS MPOTPAMMBI:

1) cpopmMuUpOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CIHOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTUIO W CaMOOOpPa30BaHUI0O HAa OCHOBE MOTHBAIUM K OOYYEHUIO U
MO3HAHUIO, BBHIOOPY JalbHEHIIero oOpazoBaHus Ha 0a3e OPHEHTUPOBKM B Mupe mnpodeccuili u
po(hecCHOHANIBHBIX MPEANOYTEHUH, OCO3HAHHOMY ITOCTPOSHHUIO WHAUBUAYAIbHON 00pa30BaTeIbHOM
TPACKTOPHUH C YUETOM YCTOMYUBBIX TO3HABATEIBHBIX HHTEPECOB;

2) copMUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;



3) chopMUPOBAaHHOCT KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIIEHHUH U COTPYIHHYECTBE CO
CBEPCTHUKAMM, CTApUIMMH W MIIAJUIMMH, B 0Opa30BaTeIbHOW, OOIIECTBEHHO IOJIE3HOW, y4eOHO-
UCCIIEI0BATENBCKOM, TBOPUYECKON U IPYIUX BUIAX AEATEIBHOCTH;

4) ymeH#He SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICITH B YCTHOW M MUCHbMEHHOW PEYH, TOHUMATh
CMBICT IOCTABJICHHOH 3a/1a4H, BBICTPAUBATh apTyMEHTAIIMIO, IPUBOIUTEH IPUMEPHI U KOHTPIIPUMEPHI,;
5) mpeAcCTaBICHHE 0 MaTEMaTHYECKON HayKe Kak cepe YemoBeUecKo MesATeIbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAYNMOCTH JIJISl Pa3BUTHSI [IUBIIIU3AIINN;

6) KpUTUYHOCTh MBIIUICHHS, YMEHHE pAaclo3HaBaTh JIOTUYECKH HEKOPPEKTHbIE BBICKa3bIBaHMUS,
OTJIMYATh TUIIOTE3Y OT (PaKTa;

7) KpeaTMBHOCTb MBINUICHHS, WHUIMATHBA, HAaXOJYUBOCTh, AaKTUBHOCTb TIPU  PEUICHUH
anredpanvecKux 3aaad;

8) yMeHHe KOHTPOIMPOBATH MPOIIECC M Pe3yabTaT yueOHON MaTeMaTHIECKOM TSI TEIIBHOCTH;

9) crmocoOHOCTh K SMOLMOHATIBHOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3a7ay, PEIICHHIA,
paccyXIeHU.

MeTtanpeaMeTHbIe pe3yJabTAThl OCBOCHMS:

B cootBerctBur ¢ ®I'OC OOO BBIAEHAIOTCS TPU TPYIIBl YHUBEPCAIBHBIX YYEOHBIX
JEHCTBUI: peryyaTUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. VYMeHne caMOCTOSITENbHO ONPEAEIATh e 00y4eHUus, CTaBUTh U (HOPMYJIHPOBATH
HOBBIC 33/1a4M B ydeOe M MO3HABATEIbHOH NEATENbHOCTH, Pa3BUBAaTh MOTHBBI M MHTEPECHI CBOECH
MMO3HABATEJIbHON JesATeNbHOCTH. OOyJarOIINIICS CMOXKET:

- aHAJM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBAThH Oy Tylie 00pa3oBaTebHbIC PE3YIbTATHL;

- OIpENeNIATh COBMECTHO C IEAAaroroM KPUTEPUH OLEHKU IUIAHHUPYEMBIX OOpa30BaTeNIbHBIX
pE3YNIBTATOB;

- UACHTU(QUIMPOBATh  MPENATCTBUS, BO3HHUKAIOIIME TMpPH  JOCTHKEHHMM COOCTBEHHBIX
3aIUTaHUPOBAHHBIX 00Pa30BaTENbHBIX PE3YIIHTATOB;

- BBIIBUT'aTh BEPCUU TPEOAOJIECHUS NPEMsITCTBUI, (HOpMYyIUpOBaTh T'MIIOTE3bI, B OTICIIBHBIX
ClTy4asiX — MPOTHO3UPOBATH KOHEYHBIH PE3yIbTaT;

- CTaBUTh Lielb U (HOpPMyJIUpPOBaTh 3ajaud COOCTBEHHON 0Opa30BaTENbHOM AEATENBHOCTU C
YUETOM BBISBJICHHBIX 3aTPYIHEHHH U CYIIECTBYIOIIUX BO3MOXHOCTEH;

- 00OCHOBBIBAaTh BBIOpaHHbIE IOAXOABI M CPEICTBA, WCIHOJBb3YyEMble I JOCTHXKCHMS
00pa3oBaTeNbHBIX PE3YIbTATOB.

2. YMeHne caMOCTOSITENbHO IJIAHUPOBATH IYTH AOCTHXKEHMA IieNieil, B TOM 4YHCIie
allbTepHAaTHBHBIC, OCO3HAHHO BBHIOMpaTh Hambosee 3(h(eKTHBHBIE CHOCOOBI pEHICHUS YYeOHBIX U
MO3HABaTENbHBIX 3a/1a4. O0y4aroUuiics CMOXKET:

- OTIpENENIATh HEOOXOANMBIE ICHCTBHS B COOTBETCTBHHU C y4eOHOW M MO3HABATENbHON 3a/1a4eid
U COCTaBJISITh aJITOPUTM UX BBITIOJTHEHUS;

- 00OCHOBBIBATh W OCYLIECTBIATH BbIOOp Hambonee APPEKTHBHBIX CHOCOOOB pEIICHHS
yueOHBIX Y NT03HABaTEIbHbBIX 3aj1ay;

- OTIPENeNIATh/HAX0IUTh, B TOM YHCJIE€ W3 TPEAJIOKCHHBIX BapHAHTOB, YCIOBHS JUIS
BBINOJIHEHUs! Y4eOHOH M O3HABATEIbHON 3a]auu;

- BBICTpaMBaTh JKM3HEHHBIE IUTAHBI HA KpaTKOCpouyHoe Oyayiiee (ONmpenensTh LeeBble
OpPUEHTHUPBI, (OPMYIHPOBATH AJCKBAaTHbIE WM 3aJa4d W Tpejiaratbh JEeHCTBHSA, YKa3blBas H
000CHOBBIBasI JIOTHYECKYIO TOCJIE0BATEILHOCTD I11AaroB);

- BBIOMPATh W3 TPEITIOKEHHBIX BAPHAHTOB U CaMOCTOSATEIBHO MCKATh CPEACTBA/PECypChl M
peleHns 3aJaun/IOCTHXKEHHS LIeNH;

- COCTABIIAATh IUIAH PEIICHHUS MPOOIeMbl (OMHMCHIBATH KU3HEHHBIN UK BHITIOJIHEHHS MTPOEKTA,
aJITOPUTM MPOBEJICHUS UCCIIEOBAHUS);

- OTIPEIENIATh MOTECHINATIBHBIC 3aTPYIHEHHSI TIPH PEIICHUN y4eOHOW 1 MTO3HABATEIBHON 3a/1a4n
U HaXOJIUTh CPEJCTBA IS UX YCTPAaHEHMUS;

- OIMCHIBATh CBOWM OMBIT, OPOPMIISISL €ro Ui MepeJadd JPYTruM JIIOASM B BUIE alTrOpUTMa
pelIeHHs TPAKTUYECKUX 3a/1a4;

- TUTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIMBUAYAIEHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.



3. YMeHue COOTHOCUTh CBOM JIEHCTBUS C MJIAHUPYEMBIMU PE3YyJIbTaTaAMH, OCYILECTBIAThH
KOHTPOJIb CBOEH JIeITEIbHOCTH B IIPOLIECCE TOCTHKEHUS Pe3yJbTaTa, ONPEeIATh CIIOCOOb! JeCTBHIMA
B PaMKax IpeJUI0KEHHBIX YCIOBHH U TpeOOBaHM, KOPPEKTUPOBATH CBOM JIEHCTBHSI B COOTBETCTBUH C
n3MeHstomencs curyareid. O0yJarommiicst CMOXKET:

- pas3nnyaTh pe3ynbTaThl U CIIOCOObI NEHCTBUN NPU TOCTHKEHUU PE3yJIbTaTOB;

- OIIPENEIATh COBMECTHO C IENAarOroM KPUTEPHUH AOCTHXKEHHs IUIAHMPYEMBIX PE3YJIbTaTOB U
KPUTEPHHU OLIEHKU CBOEH y4eOHOMU JeSTeIbHOCTH;

- CHUCTEMaTU3UpOBaTh (B TOM YHUCIIE BBIOMpATh IPUOPUTETHBIE) KPUTEPUU JOCTHIKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEH JESTEIBHOCTH;

- OoTOMpaTh  MHCTPYMEHTBHl [UId  OLIGHUBAaHUS CBOEH  JEATENIBHOCTH,  OCYLIECTBIATH
CaMOKOHTPOJIb CBOEH JEATEIBHOCTH B paMKax MPEI0KEHHBIX YCIOBHI U TpeOOBaHMIA;

- OLICHMBATh CBOIO NIEATENBHOCTh, AaHAINU3UPYS U apryMEHTHPYsS NPUYUHBI JOCTHKCHHUS WIH
OTCYTCTBHUSI IIJITAHUPYEMOTO PE3YJIbTATA;

- HaXOJIUTh HEOOXOAMMBIE M JIOCTATOYHbIE CPEJCTBA AJIS BBIIOJHEHUs y4eOHBIX NEHCTBUH B
M3MEHSIOLIEHCS CUTyalluu;

- paGoTas 1o cBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO IESATEIbHOCTb HA OCHOBE
aHajaM3a M3MEHEHUH CHUTyaluu A TOJYYEHHUs 3alUIaHMPOBAHHBIX XapaKTepUCTHK/TOKa3aTenen
pe3yJibTaTa;

- YCTaHABIMBAaTh  CBSA3b MEXAY IOJYYEHHBIMH  XapaKTEpUCTUKaMM  pe3ysibTaTa W
XApaKTePUCTHKaMHM IIpoLecca MACATEIbHOCTH M 10 3aBEPLICHUM JACATEIBHOCTH IpelaraTh
M3MEHEHHUE XapaKTEPUCTHUK MpoLecca AJIs OJyUEHUs YIyUYIIeHHbIX XapaKTEPUCTHUK Pe3yibTaTa;

- COOTHOCHUTB CBOU JIEUCTBHUSI C LIENIBI0 O0YUYECHHUS.

4. YMeHue OIEHMBATh NMPaBHJIBHOCTH BBINIOJHEHUS Y4eOHOM 3a1aud, COOCTBEHHBIC

BO3MOKHOCTH €€ perieHus. O0yyaromuics CMOXeT:

- OTIPEIENIATh KPUTEPUHN TIPABIIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHS YUeOHOH 3a/1auu;

- aHAJIM3UPOBaTh U OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApHs [UIs
BBITIOJIHEHMSI YUEOHOM 3a/1a4u;

- CBOOOJHO MOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSAMHU OLIEHKH U CAMOOLCHKH, MCXOAS W3
LIEJIM U UMEIOLINXCS CPENICTB;

- OLIEHMBATh MPOAYKT CBOEH JEATENIBHOCTH IO 33JaHHBIM W/WIK  CaMOCTOSTENIBHO
OIpPEEIIEHHBIM KPUTEPUSM B COOTBETCTBUH C LIEIIBIO JESATENBHOCTH;

- 00OCHOBBIBaTh JOCTHKUMOCTb ILI€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKM CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIHUX PECYPCOB;

- (bUKCUPOBATh U AHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

3. Brnanenne OCHOBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, NPHUHATHS PEIICHUH WU
OCYILIECTBIIEHUsS] OCO3HAHHOT'O BBIOOPA B y4eOHOH M MO3HABaTENbHOU JeATenbHOCTH. O0ydaronuiics
CMOXET:

- aHAJIM3UPOBaTh COOCTBEHHYIO YYEOHYIO M IIO3HABATEIIbHYIO JESATEIbHOCTb U AEATEIbHOCTb
JIpyrux 00OydaronMxcsi B MPOIEcce B3aUMOIIPOBEPKH;

- COOTHOCUTh pE€allbHble U IUIAHUPYEMBbIE pe3yibTaThl WHAMBUIYAIbHOM 00pa30BaTeNbHOM
NEeSTeIbHOCTH W JieflaTh  BBIBOABI O TPUYMHAX €€  YCHEMHOCTH/Y(PPEKTHBHOCTH WU
HEYCHeIHOCTH/He3(h(HEeKTUBHOCTH, HAXOAUTh CIIOCOOBI BBIXOJA U3 KPUTUYECKON CUTYAlNH;

- NpUHUMATh pelleHHe B Y4eOHOH CHTyallud U OLEHHBAaTb BO3MOJKHBIE MOCIEICTBHS
MIPUHSTOTO PELICHMUS;

- OIpENeIIATh, KaKhe ACUCTBHS MO PEUIeHNI0 y4eOHOW 3aaul WM MapaMeTpbl 3TUX JeHCTBUNA
IIPUBEJIN K MOJIYUYEHUIO UMEIOLETrocs MPOAYKTa yueOHOM! AesITETbHOCTH;

- JE€MOHCTPUPOBATh IIPUEMBI peryssauun COOCTBEHHBIX
NCUX0(U3HOIOTHUECKUX/IMOLIMOHANIBHBIX COCTOSTHUH.

ITo3naBaresbHbie YV /[

6. YMeHne omnpenesnsaTh MOHSATHSA, CO3/1aBaTh OOOOIICHUS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(uIUpoBaTh, CaMOCTOSITEIbHO BBIOMpAaTh OCHOBAaHUS M KPUTEPUM s Kiaccu(uKanuy,
YCTaHABJIMBAaTh  IPUYUHHO-CJIEICTBEHHbIE  CBS3M,  CTPOUTh  JIOTUYECKOE  PAaCCYXJICHHUE,
YMO3aKJII0ueHUEe (MHAYKTHBHOE, NEIYKTHUBHOE, [0 aHAJIOTWH) W JeiaTh BbIBOABL OOydarouuiics
CMOXET:



- MoA0UpaTh CIOBa, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, OMpEACISIONINE €ro MPU3HAKU U
CBOMCTBA;
- BBICTPanBaTh JIOTUYECKYIO IIEMOYKY, COCTOSIIYIO M3 KIIOYEBOTO CIIOBA U COMOTYMHEHHBIX
€My CJIOB;
- BBIICTISATh OOLIUI MPU3HAK WM OTIMYUE JBYX WM HECKOJIBKHX IMPEIMETOB WIH SIBICHHUNA U
OOBSICHATH MX CXOJICTBO WJIH OTITHYUS;
- OOBEIMHATH MPEAMETH W SBICHUS B TPYIIBI 1O ONPEJCICHHBIM TpHU3HAKaM, CPAaBHHUBATH,
KiaccuuIpoBath 1 000011aTh (DaKTHI U SBJICHNUS,
- pa3IryaTh/BBIACIATE SIBJICHUE U3 OOIIEro psijia APYTUX SIBICHUN;
- BBIJICIISATh IPUYHHHO-CIICJICTBEHHBIC CBSI3M HAOIIONAEMBIX SBIICHHH WM COOBITHI, BBISIBIISATH
MPUYMHBI BOSHUKHOBEHUS HAOII0Ia€MBbIX SIBICHUH WU COOBITHH;
- CTPOUTH PACCYKACHUE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBICHHSM W OT YaCTHBIX
SIBIICHUH K OOIINM 3aKOHOMEPHOCTSIM;
- CTPOUTH PACCYXJICHUE Ha OCHOBE CPaBHEHHS MPEIMETOB U SIBICHUI, BBIICISS TPU 3TOM HX
o0IIre PU3HAKU U PA3ITUUHNS;
- u3JaraTh MOJyYCHHYIO HH(POPMAIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peIIacMOi 3a1a4H;
- CaMOCTOSITENIHO yKa3blBaTh Ha WH(GOPMAIMIO, HYXIAIOIIYIOCS B TPOBEPKE, IpeiaraTh U
MIPUMEHSTH CITOCO0 MPOBEPKHU JOCTOBEPHOCTH HH(POPMAIIHH;
- OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBSA3HM M OTHOIICHUS, BBISBIISIEMBIC B XO/I€ MIO3HABATEIHHON U
UCCIIEIOBATEILCKOM JCSITETbHOCTH;
- BBISIBIISITh WM HA3bIBAaTh MPUYHUHBI COOBITHS, SIBICHHUS, CAMOCTOSITENIBHO OCYIIECTBIISS
MPUYHHHO-CJICICTBCHHBIH aHAIIN3;
- JIeNlaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHaIn3a pa3HbIX TOYEK 3PEHHS, MOITBEPKIATh
BBIBOJ] COOCTBEHHOH apryMEHTAIECH WIA CAMOCTOSITEIIHO MOJTYYCHHBIMH JaHHBIMU.

7. YMeHue co3naBath, MIPUMEHITh U TPEOOPA30BLIBATh 3HAKU M CUMBOIIBI, MOJEITH U
CXEMBI JIJISl pEIICHUs] YIeOHBIX U TIO3HABATENIbHBIX 3a/1a4. OOyYatOIHicsS CMOXKET:
- 0003HAYaTh CUMBOJIOM M 3HAKOM IPEIMET W/UITH SIBIICHUE;
- OTIPEIEIIATh JIOTHYECKHE CBSI3M MEXKAY NpeIMETaMU W/WIIU SBICHUSMH, 0003HAYATh JTaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;
- co3laBaTh aOCTPAKTHBIN MM PeabHBIN 00pa3 mpeaMeTa 1/ UiTh SBIICHHS,
- CTPOUTH MOJICIIL/CXeMY Ha OCHOBE YCJIOBHI 3a/1a4¥l W/HIIU crioco0a ee pericHus;
- co3maBaTh BepOalbHbIC, BEIIECTBCHHbIE W HWH()OPMAIMOHHBICE MOJICITH C BBIICICHUEM
CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTa JUIS ONpENeNICHHs Crocoda pemieHusl 3aadd B
COOTBETCTBHH C CHTYyaIUCH;
- MEPEBOUTH CIIOKHYIO TI0 COCTaBY (MHOTOACMIEKTHYIO) MHPOPMAIUIO U3 TPaUIeCcKOTo WIIH
(bopMaTn30BaHHOTO (CUMBOJIBHOTO) MPECTABICHHUS B TEKCTOBOE U HA00OPOT;
- CTPOUTH CXEMY, aJITOPUTM JICUCTBUS, UCIIPABJIATH WM BOCCTAHABIMBATHL HEM3BECTHBINA paHee
JITOPUTM HAa OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS aITOPUTM;
- CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHUBHOTO;
- aHAJTM3UPOBATH/PEPIICKCUPOBATh OMBIT Pa3padOTKU W peaiu3allii  y4eOHOTO IPOEKTa,
UCCJICIOBAHMSI (TEOPETUICCKOTO, SMITUPHUECKOTO) C TOYKH 3PEHUS PEIICHUS TPOOIIEMHOMN CHTYyaIH,
JOCTMDKEHUS  TIOCTAaBICHHOW 1M W/MJIM Ha OCHOBE  3aJIaHHBIX  KPUTCPUECB  OLCHKHU
MPOJYKTa/pe3ynbTara.

8. CwmpicnoBoe uteHne. O0yJaromuicst CMOXKET:
- HAaXOAUTh B TeKcTe TpeOyemyr wuHPoOpMaIio (B COOTBETCTBHM C LEISIMH CBOEH
JIeATEIILHOCTH);
- OPUEHTHPOBAThCS B  COJACP)KAHUM TEKCTa, IMOHMMATh IIEIOCTHBI CMBICT TEKCTa,
CTPYKTYpHUPOBAThH TEKCT;
- yCTaHABIUBATh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBIEHUH, IPOLIECCOB;
- PE3IOMHUPOBATH TJIABHYIO UICI0 TEKCTA;
- peoOpa3oBLIBATh TEKCT, MEHSAS €r0 MOAAIBHOCTH (BBIPAKEHHUE OTHOLICHHS K COJEP>KaHUIO
TEKCTa, IICJICBYI0  YCTAaHOBKY pEYH), HWHTEPIPETHPOBATH TEKCT  (XYIOXKECTBEHHBIA U
HEXYI0KECTBEHHBI — y4eOHbIN, HAYYHO-TIOMYJISAPHBIA, UHHOPMAIIMOHHBIN);
- KPUTHYCCKH OIICHUBATH COACpKaHKE U (POPMY TEKCTa.



9. DOpMHUPOBAaHUE U PAZBUTHE DKOJIOTMYECKOTO MBILIUIEHUS, YMEHHE MPUMEHATh €0 B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOM, COIMAIIbHON MpakTUKe U MpodecCHOHATbHON OpHEHTaIUU.
OOyJaromuiicss CMOXeET:

- OTIpE/IETISATh CBOE OTHOLIEHHE K OKpY KalolIell cpesie, K COOCTBEHHOI cpeie 00UTaHus;

- aHAJIM3UPOBATh BIMSHUE YKOJOTMUYECKUX (PAaKTOPOB Ha cpelly OOUTaHMS KHUBBIX OPraHU3MOB,;
- IIPOBOAMTH MIPUYMHHBIN U BEPOATHOCTHBIN aHAJIN3 PA3IMYHBIX YKOJIOTUYECKUX CUTYALUN;

- MPOTHO3UPOBATh M3MEHEHHUS CUTYallMH HpU CMEHE JACUCTBHUS OXHOTO (akTopa Ha ApYroi
dbakrop;

- pacnpoCTpaHATh SKOJIOIMUECKHE 3HAHUS M y4acTBOBaTh B MPAKTUYECKUX MEPONPUATHUAX IO
3alIUTEe OKPYKAIOIIEH Cpeibl.

10. Pa3BuTme MOTHMBAaLlUM K OBJIAJEHUIO KYJIbTYpPOH aKTMBHOIO MCIOJIb30BAaHUS CIIOBapeEw,
CIPaBOYHHMKOB, OTKPBITBIX HCTOYHMKOB HMH(POPMALMU M DJIEKTPOHHBIX IIOUCKOBBIX CHCTEM.
OOy4Jaromuiicss CMOXET:

- OIIpENeNIATh HEOOXOOUMBbIE KIIIOUEBBIE ITOMCKOBBIE CJI0BAa M (POPMUPOBATH KOPPEKTHBIE
IIOMCKOBBIE 3aIIPOCHI;

- OCYILLECTBIIATh B3aUMOJIEHCTBHE C IEKTPOHHBIMHU ITOMCKOBBIMU CHUCTEMaMH, 0a3aMu 3HaHU,
CIIPaBOYHHUKaMH;

- (GbopMHpOBaTh MHOXECTBEHHYIO BBIOOPKY M3 pa3jIMYHbIX HCTOYHHUKOB HH(OpManuu uis
O00BEKTHUBU3ALIMY PE3YTBTATOB ITOUCKA,

- COOTHOCHUTB TIOJyYEHHBIE PE3YJIbTAThI IIOUCKA € 33Ja4aMU U LEISIMH CBOEH 1EATEIbHOCTH.

KommyHukatusubie YY /|

11. VYMeHue oOpraHu3oBbIBaTh Y4eOHOE COTPYAHHYECTBO C II€aTOTOM W COBMECTHYIO
JEeSITeBbHOCTh C TENAaroroM M CBepCTHHKaMM; padoTaTh WHIMBHIYaJbHO M B TPYIIE: HAXOIUTh
oO1miee pelieHre U paszpemarb KOH(IMKTHI Ha OCHOBE COIJIAaCOBAaHUS IMO3ULMH U y4yeTa MHTEPECOB;
(bopMyIHpOBaThH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE. O0YyJaroImuUIiCs CMOXKET:

- OIIPEAEIATh BO3MOKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

- UTpaTh ONPENEIECHHYIO POJIb B COBMECTHOM J1€ATENBHOCTH;

- IPUHUMATh MO3UIMI0O COOECeHUKa, MOHUMas MO3UIMIO JPYroro, pasivyaTb B €ro pedyu
MHEHHE (TOUKY 3pEHUsI), JOKA3aTENbCTBA (ApryMEHTHI);

- ONpEeNeNIATh CBOM JEHCTBUSA M JAEHCTBUS MApTHEpa, KOTOpbIE CIIOCOOCTBOBAIM WM
IPENSATCTBOBAIM NPOTYKTUBHOM KOMMYHHUKAIUY;

- CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B Mpoliecce yueOHOH U MO3HABATEIbHOM JesITeIbHOCTH;

- KOPPEKTHO MU apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHUS, B JUCKYCCUM YMETb
BBIJIBUI'aTh KOHTPAPTYMEHTHI, Iepepa3upoBaTh CBOIO MBICIIb;

- KPUTUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, YMETh MPHU3HABATH OMIMOOYHOCTH CBOETO
MHEHHUs (€cII OHO OLIMOOYHO) U KOPPEKTHPOBATH €T0;

- npeJyiarath albTepHATHBHOE PEIICHHE B KOH(PJINKTHOW CUTYaIlUu;

- BBIJIEJIATh OOIIYIO TOUKY 3PEHUS B IUCKYCCHUHU;

- JOTOBAapHUBATHCS O MPABUIIAX W BOIPOCAX JJIsl 0OCYKICHHUS B COOTBETCTBHH C IOCTABICHHOMN
nepen rpyInnou 3agayei;

- OpraHu30BBIBAaTh J(PPEKTHBHOE B3aUMOJCHCTBUE B Tpymme (OnpeAensTh oOIue Ienu,
pacrpenenaTh poJiu, 10roBapuBaThCs APYT C APYTOM U T. 11.);

- yCTpaHATh B paMKax  Juajora pas3pelBBl B KOMMYHHKALlUM,  OOYCIIOBJIEHHBIE
HENOHMMaHUEM/HENPUITHEM CO CTOPOHBI coOeceHNKa 3aaun, POPMBI WU COAEPHKAHU TUaora.

12.  VYmeHHne OCO3HaHHO HCIOJB30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUHU C 3ajadei
KOMMYHMKAIIUKM JUIsI BBIPAXKEHUS CBOMX YYBCTB, MbICIEH M NOTPEOHOCTEM JUIsl MJIaHUPOBAHUS U
PETYJIALIMA CBOEH NIEATENBbHOCTH; BIIAJIEHUE YCTHOW W IUCBMEHHOW PEUYBI0, MOHOJIOIMYECKOMN
KOHTEKCTHOU peubto. O0yJarouniicss CMOXKeT:

- OIpeNeNIATh 3a7a4y KOMMYHHKAllMMd M B COOTBETCTBUU C HEH OTOMpaTh M HCIOJIb30BATh
peueBbIe CPECTBa;

- NOpPEJCTaBIATh B YCTHOM MM NHCbMEHHOM (opMe pa3BEepHYThI IUIaH COOCTBEHHOM
JIeSITeJIbHOCTH;

- co0JIr0JaTh HOPMBI MMyOJIMYHOM peyuH, peryiaMeHT B MOHOJIOTE U AUCKYCCHU B COOTBETCTBHH C
KOMMYHHKaTUBHOM 3aJa4eii;



- BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHUE (CYKIEHHE) U 3alpallvBaTh MHEHHE MapTHepa B
paMKax Janora;
- NPUHUMATD PELIeHHUE B XOJI€ AUAJI0Ta U COTJIaCOBBIBATh €0 ¢ COOECETHUKOM;
- CO3/laBaTh THCHMEHHBIE TEKCTHl PA3IMYHBIX THIIOB C WCIONIB30BaHUEM HEOOXOIUMBIX
PEUEBBIX CPEJICTB;
- UCIIOJIb30BaTh CPEACTBA JIOTUYECKOW CBSI3M AJI BBIJIEICHHUS CMBICIOBBIX OJOKOB CBOETO
BBICTYIUICHHUS,
- UCIIOJIb30BaTh BepOaIbHbIe M HEBEpOabHBIE CPE/ICTBA B COOTBETCTBUM ¢ KOMMYHHKATUBHOM
3ajaucii;
- olleHHBaTh AP(HEKTUBHOCTH KOMMYHUKAILIUU MIOCTIE €€ 3aBepIICHUSI.

13. @®opMupoBaHME M Pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH  MCIIOJIb30BaHMS
nH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoJorui (nanee — MKT). OOyuaromuiicss CMOXET:
- IIEJICHANPABJICHHO MCKaTh M HCIOJIb30BaTh MH(POPMALMOHHBIE PECypChl, HEOOXOAUMBIE IS
perieHus: yueOHBIX U IPAKTHYECKUX 3a51a4 ¢ moMorisio cpeacts UKT;
- UCTOJIb30BaTh ISl TEpelaud CBOMX MBICIEH €CTEeCTBEHHblE U (OopMalibHbIE S3bIKH B
COOTBETCTBHHU C YCIOBUSMU KOMMYHUKAIINU;
- OTIEPUPOBATH JTAHHBIMH MPU PEUICHUH 33/1a4H;
- BBIOMpATh a/IeKBaTHbBIE 3a7jau€ MHCTPYMEHTHI M HCIIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTHH
JUIA peuleHus y4eOHBIX 3a/ady, B TOM YHWCIE JJIS: BBIYMCICHHS, HAlKCAHHUS IUCEM, COYMHEHUH,
JIOKJIaJI0B, pedepaToB, CO3/1aHus IPEe3eHTALUN U JIp.;
- UCTOJIb30BaTh MH(OPMAITUIO C YUETOM 3TUYECKHUX U IIPABOBBIX HOPM;
- co3laBaTh LU(GPOBBIE pPECypchbl pPa3HOrO TUNA M JUIsl Pa3HbIX ayAWTOpUH, COONIOAATh
MH(POPMALMOHHYIO TUTHEHY U MpaBuiia HHPOPMAIIMOHHON 6€30MaCHOCTH.

3. Copaepskanue NporpamMMsl ajaredpbl

Yucaa

PanmnoHaJibHbBIE YHCJIA

MHo)ecTBO panuoHaNbHBIX 4uceld. CpaBHEHHE palMOHANbHBIX 4yucen. JlelictBus c¢
palMoHANIBHBIMU YUCIaMU. [lpedcmasnerue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppaunoHajbHble YuCIa

[TonsTe wuppamnuoHagbHOrOo uMcia. Pacro3HaBaHue HppalUOHANBHBIX uucen. [lpumeps
JoKa3arenbcTB B anrebpe. MppanmonansHOCTh umcia . [Ipumenenue B reomerpuu. CpasHneHue
UppayuoHanbHulx yucei. MHooicecmseo delicmsumenbHbIX Yucei.

To:xknecTBeHHbIE MPeO0OPA30BaAHUS

YucnoBble 4 0yKBeHHbIE BBIPAKEHHUS

Boipaxkenue ¢ nepemMeHHOW. 3HaueHHe BblpakeHHs. [lojcraHOBKa BBIpaXKEHUI BMECTO
MIEPEMEHHBIX.

[eJsbie BbIpaskeHUst

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTelieM U ee cBoicTBa. [IpeoOpa3oBaHHs BBIpAKECHUI,
COZIEp KAIINX CTEIIEHH C HATYPAIbHBIM MTOKA3aTeJIeM.

OpnnHouneH, MHOTO4IEH. J[elicTBUS ¢ OJJHOUWICHAMU U MHOTOUYJIEHaMHU (CIOXKEHHUE, BEIYUTAHHE,
yMHOXKeHHUE). DOopMyibl COKpPAIIEHHOTO YMHOXCHHUS: Pa3HOCTh KBaJpaTOB, KBAApaT CyMMBI M
paszHocTu. PasznoxkeHne MHOrowieHa Ha MHOXHUTENIU: BbIHECEHHE OOIIEro MHOMKHUTENS 3a CKOOKH,
2PYNNUPOBKA, NpumeHeHue QopmMyn COKpauwjeHHo2o ymuoxcenus. Keadpammuwiti  mpexunen,
PAa3nodHcenue KeaopamHo20 mpexuieHa Ha MHONCUMEIU.

JIpoGHO-panuOHAJILHBIE BHIPAKEHUS

Cremenp C 1ensIM  TOKazareneM. lIpeoOpa3oBanue IpOOHO-TUHEWHBIX —BBIPAKEHHIA:
CIIO)KCHHE, YMHOXEHHE, NENCeHUe. AneceOpauueckas opodw. [Jonycmumvlie 3HAUeHUs NEPEMEHHLIX 8
0pobHO-payuonanvHulx  evipaxcenusx. Coxpawenue aneebpauveckux Opooeu. Ilpuseodenue
aneebpauveckux Opobeil k obuemy 3HameHameno. [elicmeus ¢ aneebpaudeckumu Opoosmu:
CllodHCe e, 8blYUMAaHUe, YMHOJCEeHUe, OeleHue, 8036€0eHUe 8 CIENEeHb.

IIpeobpaszosanue svipadcerull, coOepHcAuux 3HaK MoOYJis.

KBaaparuble kopHu



ApudmMeTndecknii KBaJpaTHBIM KopeHb. I[IpeoOpazoBaHue BBIpAXKEHHUH, COAEpKAIINX
KBaJIpaTHbIE KOPHHU: YMHOXEHHE, JIeJIeHHe, BBIHECEHHE MHOXKHUTENS W3-TI0J 3HaKa KOPHS, gHeceHue
MHOdCUMENSL NOO 3HAK KOPHSL.

YpaBHeHMsI U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHeHMsI M KOpHSI ypaBHeHUs. [Ipedcmasnenue 0 pasHOCUNbHOCMU YDAGHEHUIL.
Obaacmwb onpedenenus ypasreHus (001acmes OONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

JIuHeiiHOe YpaBHEHHE M €r0 KOPHHU

Pemenne nMHENHBIX ypaBHEHUH. Jlunetinoe ypasuenue ¢ napamempom. Konuuecmeo xkopmet
JIUHEUHO020 YypasHeHus. Peuienue TUHeliHbIX YPasHEeHU C NAPAMEMPOM.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBanpatuble ypaBHeHusi. HemonHble KBajpaTHble ypaBHEHHs. [[MCKpUMHHAHT KBaJpaTHOTO
ypaBHeHHus. Dopmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buema. Teopema, obpamuas
meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHH:HCIONb30BaHHE (POPMYIIBI ISl HAXOXKICHUS
KOpHEH, epaguueckuti memoo pewienus, paziodxceHue Ha MHOMCUMeNU, noobop KopHell ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo xopHeti k6a0pamHo20 YpaeHeHUsl 8 3d8UCUMOCTIU
om ez2o0 Ouckpumunanma. buxeadopamnvie ypasnenus. Ypaeuenus, ceooumvie K JUHEUHBIM U
keaopamuwvim. Keadpammuvle ypasneHus ¢ napamempom.

J/IpoOHO-panuoOHAIbLHbIEC YPABHEHUS

Pemenne mnpocTtedmmx IpoOHO-IMHEWHBIX ypaBHEHHH. Peuwenue OpoOHO-payuoOHAIbHbIX
VPAHeHUII.

Memoowl pewenus ypasueHuli. Memoovl PABHOCUTbHBLIX NPeodpA308aHUL, MemoO 3aAMeHbl
nepemenHol, epaguyeckuti memoo. Mcnonvszoseanue ceolcme (hyHKYull npu peutenuu YpagHeHull.

IIpocmetiwue uppayuonaivhvie ypagHeHus euod , .

Ypasuenus suoa .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHHUH

VYpaBHeHHE ¢ IBYyMs IIepEMEHHbIMU. JIMHEWHOE ypaBHEHUE C ABYMs NEPEMEHHBIMU. [Ipamas
Kak epaghuyeckas uHmepnpemayus TUHeUH020 YPasHe s ¢ 08YMsl NepeMeHHbIMU.

ITonsiTue cucreMbl ypaBHeHMM. PellieHne cucTeMbl ypaBHEHUMH.

MeToapl pemieHus CHCTEM JUHEHHBIX ypaBHEHUH C JIBYMS MEPEMEHHBIMH: 2paguueckull
Memoo, Memoo CNO0AHCEeHUsl, METOJ] TIOJCTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. CBoOicTBa 4MCIOBBIX HepaBeHCTB. [IpoBepka crpaBeAsIMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoii. Ctporue u HecTporue HepaBeHCTBa. Obnacmb onpeodeneHus
Hepagencmaa (001acms 0ONYCMUMbBIX 3HAYEeHUL NePeMEeHHO).

Pemenne nMHENHBIX HEPAaBEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue «xeadpamuvlx HepaseHCms:
UCNOIb308AHUE CBOUCME U 2padhuKa K8aOpaAMUYHOU GYHKYUU, Memoo UHMepP8alos. 3anuch peuleHus
K8AOPAMHO20 HEPABEHCMEA.

Pewenue yenvix u 0pobHO-payuonanoHblx HepaseHcme Memooom UHMEPEALOs.

Cucrembl HepaBeHCTB

CucremMbl HEpPaBEHCTB C OJHOM nepeMeHHOH. PemieHue cucteM HEpaBeHCTB C OJHOU
MEPEMEHHO: THHEHHBIX, K8adpamHvix. VI300pakeHne pelieHus] CUCTeMbl HEPABEHCTB Ha YMCIOBOM
HpsIMOM. 3aluCh PELIEHUs] CHCTEMbI HEPAaBEHCTB.

DyHKUUH

HousiTne pyHKumn

JlexapToBbl KOOpAMHATHI HA IUNIOCKOCTH. POPMUPOBAHUE NPEACTABICHUI O METAIIPEIMETHOM
MOHSTUU «KOOpAUHATHI. CriocoOb! 3aaHus (QYHKUMN: aHAIUTUYECKUH, rpapuueckuii, TaOJIuIHbIN.
I'padpuk dynkuuu. Ilpumepsr (yHKIMNA, TOTy4yaeMbIX B MPOIECCE HCCICNOBAHUS DPA3IUYHBIX
peaJIbHBIX IPOLECCOB U pelleHus 3a1ad. 3HayeHue GyHkuuu B Touke. CBoiicTBa (QyHKIMI: 00J1aCTh
oInpezeeHus, MHOKECTBO 3HAYEHUH, HYJIN, IIPOMEXYTKH 3HaKOMOCTOSIHCTBA,



yemHOCMb/HeyemHOCmb, TPOMEXKYTKM BO3pacTaHUsl U yObIBaHUS, HauOoJblllee W HaMMEHbIIEe
3HayeHus. MccnenoBanue QyHKIMY 10 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

JIuneiinasi pyHKUMSA

CpoiictBa u rpaduk auHeHHON (GyHKIHUH. YTIOBOM KO3 duIHMeHT npsMoi. Pacmonoxenue
rpaduka TUHEHHOW (QYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO K03((dHUIIMeHTa 1 CBOOOIHOTO YieHA.
Haxoorcoenue xos¢ppuyuenmos nunetinou hyukyuu no 3a0aHHbIM YCI08UAM. NPOXOAHCOEHUE NPIMOT
yepez 06e MOUKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Hepe3 OAHHYI0 MOYKY U
napanienvbHol OAGHHOU NPAMOU.

KeaapaTnunas ¢pyHkuus

CpoiictBa u Trpaduk KBampaTuuHoud GyHKuuM (mapabomna). [llocmpoenue epaguxa
keaopamuunol Gyuxyuu no mouxam. HaxoxxneHue Hynel KBaJApaTUYHON (YHKIHHU, MHONMCECMEA
3HAYeHUl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCTU.

OOpaTHasi IpONOPIUUOHAIBLHOCTH

CaoiictBa ¢yHkuuu . ['umepobona.

I'pajpuku @ynxuyuii. Ilpeodbpazosanue epaguxa @ynkyuu 01 NOCMPOeHUs 2paguros
¢dynxyuii suoa .

I'paghuxu ¢pynxyuii , ,, .

IlocsienoBaTEILHOCTH U MPOTPeECCHU

HucnoBas mociaeaoBaTesIbHOCTb. [IpuMephbl YMCIIOBBIX MOCIEN0BATEIBHOCTEN. beckoHEeUHbIE
MOCIe0BATENbHOCTU. Apr(MeTHUecKas Mporpeccust U ee cBOIcTBa. ['eomeTpuueckas mporpeccusi.
Dopmyna obwjeco unena u CymMmMbl N NEPEbIX UYNEHO8 apumemuyeckou U 2eomempuieckou
npoepeccutl. Cxoosawasacsa 2eomempuieckas NPpocpeccusl.

Pemrenune TeKCcTOBBIX 3a/1a4

3agaun Ha Bce apupMeTHYECKHE NeliCTBUSA

Pemenue TeKCTOBBIX 3amau apudmernueckuMm crocodbom. Mcmomb3oBanue TaOmHI, CXeM,
YepTekKel, APYTUX CPeACTB NMPEACTABICHUS JaHHBIX IPU PEILICHUH 3a]auu.

3agaum Ha IBHKeHHe, Pa00Ty M MOKYIKH

AHann3 BO3MOXKHBIX CHUTyallMil B3aMMHOIO PACHOJIOXKEHUS OOBEKTOB MPH HX JBHKCHUH,
COOTHOIIEHHSI 00BEMOB BBITIOIHAEMBIX pabOT MPHU COBMECTHOM padoTe.

3agauyu HA YACTH, 101, IPOIEHTHI

Pemenue 3amay Ha HaXOXJIEHHE YAaCTH YHMCIA M YMCIA MO €ro 4yacTd. PemieHue 3amad Ha
npoueHTs! U gonu. [IpuMenenre nponopiuii Npu pereHny 3aaay.

Jlornueckue 3agaum

Pemenue noruueckux 3anad. PeuieHue 102Uuteckux 3a0ad ¢ nOMowsto epaghos, mabauy.

OcHOBHbIE MeTOJbl pelleHHs] TeKCTOBBIX 3a4a4: apuMETHUYECKHH, aiareOpanydecKui,
nepeObop BapuaHTOB. [lepguunble npedcmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguieckue Memoobl).

CTraTucTHKA U TeOpHUs BepPOSTHOCTEMH

Cratucruka

TabnuuHoe u rpaduyeckoe MpeacTaBiIeHUE TaHHBIX, CTOIOYAThe U KPYrOBBIE JHUArPaMMBI,
rpadvky, MpUMEHEHHE AUarpaMM U TpaUKOB AJ OMHCAHHS 3aBUCUMOCTEH pEaNbHBIX BEIWYHH,
u3BJedeHne uHGpopMauuu U3 Tabauy, auarpamMM M rpagukoB. OmnucarenbHbIE CTATUCTUYECKHE
MOKa3aTeIn YUCIOBBIX HaOOPOB: cpeaHee apupMeTndeckoe, mMeouara, Haubosbllee U HauMeHbIIee
3HaueHus. Mepbl paccenBaHus: pa3Max, oucnepcusi u CmaHoapmHoe OmKIOHeHue.

CnyyaiiHass W3MEHYHBOCTh. VI3MEHYMBOCTh TpU U3MEpeHUusiX. Pewarowue npasuna.
3axonomepHOCMU 8 USMEHUUBBIX BEIUUUHAX.

Cayuaiinble cOObITHS

CnyuyaiiHble ONBITBI (IKCHEPUMEHTHI), O3JEMEHTApPHBbIE CllydyallHble COOBITHUSA (MCXOJIBI).
BepositHocTi  aneMeHTapHbIX — cOObITUHA.  CoOOBITHS B CIYYalHBIX  OKCHEpPUMEHTaX |
0JIarONPUATCTBYIOIINE JJIEMEHTApHBIE COOBITHSA. BeposTHOCTH ciiydalHbIX COOBITHIA. ONBITHI C
PaBHOBO3MOXHBIMH  3JIEMEHTApPHBIMH  COObITHAMU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI  C
WCIIOJIb30BAHUEM MOHET, KyOWKOB. [Ipedcmasnenue cobvimuii ¢ nomowwto ouazpamm JIiiepa.
IIpomueononoscusvie cobvimus, o0b6veduHenue u nepecevenue coovimuti. Ilpasuno cnodcenus



seposimuocmeti. Cayuaiinsiii 6v160p. [Ipeocmasnenue sxcnepumenma 6 sude oepesa. Heszasucumvle
cobvimus. Ymuooicenue sepossmuocmetl Hezagucumulx coovimuil. Ilociedosamenvhvie He3agucumbvie
ucnvimanus. IlpencraBieHne o He3aBUCUMBIX COOBITUSX B KU3HHU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmanosku, paxmopuan yucia. Couemanus u Yucio couemanuil.
@opmyna yucna covemanuti. Tpeyeonvnux Ilackans. Onvimsi ¢ OOABUWUM YUCTOM PABHOBO3IMONCHBIX
91eMeHMAaPHbIX coObimull. Boiuucienue geposmuocmeti 8 ONbIMax ¢ NpUMeHeHuemM KOMOUHAMOPHBIX
dopmyn. Ucnoimanus bBepuynnu. Ycenex u meyoaua. Beposmnocmu cobbimuili 6 cepuu UCnbimanuil
bepuynnu.

Cnyuaiinvle genuyuunl
3nakomcmeo co cyuatHbIMU eTUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CIYHAUHbIX eIUYUH.
Pacnpeoenenue eeposmnocmeti. Mamemamuueckoe oxcudanue. Cgolicmea Mamemamuieckozo
ooicuoanus. Ilonsamue o 3axone b6orvuwux uyucen. Mzmepenue eeposmuocmei. Ilpumenenue 3aKoHa
OONLUWUX YUCeN 8 COYUONIOSUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU, obecneueHuu 0Oe30nacHocmu
Hacenenusi 8 Ype3sblyaAUHbIX CUMYAYUsIX.

®opMblI OpraHu3anuM y4eOHOH JesATeJIbHOCTH YYAlIUXCH HA YPOKe.
Cuctemy ¢opMm y4eOHON [AEATENBHOCTH YyYalluXcs Ha YPOKE COCTaBISIOT (ppOHTaNbHAas,
WHAMBHUAYalIbHAS U TPYNIoOBasg DTUM (popMaM Takke MPUCYIIN BCe KOMIIOHEHTHI Ipoliecca 00ydeHUs
OHHM OTAMYAIOTCS APYT OT APYyra KOJMYECTBOM YHAILIUXCS U CIOCO0AMH OpraHU3aluu paboTHI.

D®poHTAJBLHOMH (POopPMOIi OpraHu3anuM y4eOHOM NeATeJTbHOCTH YJallluXCsl Ha3bIBAIOT TAaKOU
BUJ ACATCIIBHOCTU Ha YPOKC, KOrJa BCC YUYCHHKHU KJIaCCa IOA HCIMOCPCACTBCHHBIM PYKOBOJICTBOM
YUUTENs! BHITOJIHAIOT OOIIYI0 337a4y.

NupuBuayaasHas  ¢opma  opraHu3anum  pabOThl  ydyalIUXcs — IPeTyCMaTpUBaeT
CaMOCTOSITENIbHOE BBIMOJIHEHHE YYEHHUKOM OJIMHAKOBBIX NJISi BCETO Kjacca 3ajgady 0e3 KOHTaKTa C
JIPYTUMH yYEeHHKaMH, HO B €MHOM sl Bcex Temiie aauBuayanpHas Gpopma paboThl UCTIONB3YeTCs
Ha BCEX JTarax ypoka, JUIsl pelIeHUs] pa3NUYHbIX AUIAKTUYECKUX 3a]lad: YCBOCHHME HOBBIX 3HAHUU H
UX 3aKperieHue, (opMUpOBaHHUE U 3aKPEIUIEHUE YMEHUN M HABBIKOB, JJISl IOBTOPEHUS- CO3/1aHUE U
00o00menne mnpoiigeHHoro Martepuaiga. OHa mnpeoOnafaeT B BBINOJHEHUU JIOMAIIHUX padoT,
CaMOCTOSITENTbHBIX U KOHTPOJIBHBIX 33JaHUN B KJIacce.

I'pynnoBasi ¢popMa opraHuszanuu y4eOHOI JeATEJHLHOCTH Y4YalIMXCSl MPEAyCMaTpUBAET
co3aHre HeOOJBIINX 110 COCTAaBY TPYIII B IIPEJIesIaX OJHOTO Kilacca.

OcHOBHBIC BU/IBI Y4e0OHOH AeSITEJIbHOCTH:
YcTHBIM cuer
ITpoBepka HabIOAATENBHOCTH
Hrposas nesarenbHOCT
Pemienue 3a1au (TEKCTOBBIX, FEOMETPHUUECKUX )
PasranpiBanne ro10BOJIOMOK, pe0ycOB, MATEMaTHIECKUX KPOCCBOPIOB, BUKTOPUH
[TpoexTHas NesATETBHOCTD
CocTtaBiieHne MaTEMaTUYECKUX KPOCCBOPIOB, peOyCOB, 3arafjok
VYdacTre B MaTeMaTHUYECKUX COPEBHOBAHUSIX
KonTponb ycBoeHHs MaTepuana (KOHTPOIbHBIC U CAMOCTOSATEIbHBIC PA0OTHI)

LN~ WNE

4. TemaTu4yeckoe NJIAHUPOBaHUE B 7 KJacce.
KomuecTBo 4aCoOB, OTBOJUMBIX Ha U3Y4YCHUC Ka)KHOﬁ TCMbI, U KOJIMYCCTBO KOHTPOJIBHBIX pa60T 10
JTAHHOM TeMe MPUBEICHO B TaOIHIIAX:

Tema Kon-Bo wacoB | Kon-Bo KOHTpOIbHBIX paboT
[ToBTOpEHNE. 3
BripaskeHusi, TOXK/1eCTBa, ypaBHEHUS 21 2
DyHKIIUN 11 1
CreneHb ¢ HaTypajabHbIM OKA3aTENEM 11 1
MHOTrOusICHBI 17 2




DOopMyJIIbl COKPALLIEHHOTO YMHOKEHUS 18 1
CucTeMbl TMHEHHBIX YpaBHEHUH 14 1
[ToBTOpEHME 7 1
OO011ee KOJIMYECTBO YaCOB 102 9

TemaTuyeckoe nIaHUpPoBaHue B 8 KJacce.
KommuecTBo JaCoOB, OTBOAUMBIX HA U3YUCHHUC Ka)KI[Oﬁ TEMBbI, U KOJIMYECTBO KOHTPOJIbHBIX pa60T 110

JAHHOU TeMe MPUBEJEHO B TaOIUIAX:

Tema Kon-Bo wacoB | Koi-Bo KOHTPOJIBHBIX paboT
[loBTOpEHUE 3
PaninonansHbIe TPOOH 29 2
KBanpatHbie KOPHU 18 2
KBanpaTHble ypaBHEHUS 30 2
HepaseHcTBa 24 2
CTeleHb C LEJIBIM IT0Ka3aTeeM. DIIEMEHTHI 13 1
CTATHCTUKH
[loBTOpEeHNe 19 1
O011EE KOJIMYECTBO YaCOB 136 10

TemaTnuyeckoe MJIaHNPoOBaHue B 9 Kiiacce.
KommuectBo JaCoB, OTBOAUMEBIX HA U3YUCHHUC Ka)I(,HOﬁ TEMBI, U KOJIMYECTBO KOHTPOJIBbHBIX pa60T 110

JTAHHOU TeMEe MPUBEICHO B TaOIUIAX:

Tema Kon-Bo yacoB | Kon-Bo KOHTpOJIBHBIX paboT

KBanpatuunas QyHKIUSA 29 2
YpaBHEHMsI 1 HEPABEHCTBA C OJIHOM EpEMEHHOU 20 1
Y paBHEHMsI 1 HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU 24 1
ApudmeTrueckas U reoMeTpruyecKasi IpOrpeccuu 17 2
J1eMEHTHl KOMOMHATOPUKU U TEOPHH 17 1
BEPOATHOCTEM

[ToBTOpEeHNE 29 1
O011Ee KOJIMYECTBO YaCOB 136 8

5. Jlns peanuzanuu o6pazoBaTesibHOI mporpaMmMbl BbiOpan Y MK:

- YMK «MaxkapsiueB FO.H.». Amnrebpa. 7 kiacc.
opranm3zaimii./ KO0.H. Makapsrues, H.I'. Munmtok, K.1.

TensikoBckoro. — M.: ITpocsemenue, 2017.

- YMK «Makapeiue HO.H.». Amnrebpa. 8 kiacc.
opranmzanuii./ FO.H. Makapsrues, H.I'. Munarok, K.H.

TensikoBckoro. — M.: IIpocsemenune, 2017.

- YMK «MakapsiueB IO.H.». Anrebpa. 9 kiacc.
opranm3zaimii./ KO0.H. Makapsrues, H.I'. Munmtok, K.1.

TensikoBckoro. — M.: [Ipocsemenue, 2018.

VYuebnuk s 001eo0pa3oBaTEIbHBIX
Hemkos, C.b. CyBopoBa; noa pen. C.A.

YueOHuk ans  00mieoOpa3zoBaTeIbHbBIX
Hemxos, C.b. CyBopoBa; nox pen. C.A.

VYuebuuk s 001e00pa3oBaTeIbHBIX
Hemkos, C.b. CyBoposa; noxa pen. C.A.

- KoMIuIeKT K1acCcHBIX YepTEeKHBIX MHCTPYMEHTOB: JIMHEWKA, TPAHCIIOPTUD, LIUPKYJIb;
- KoMIiek Tl 1EMOHCTPAllMOHHBIX MIIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX TEl.



TemaTnyeckoe IJIAHUPOBAHUE 7 KkJacca

HauMeHoBaHUe TeMbI

KoJ-Bo yacos

[loBTOpEHNE 3
Broipa:xkenus. ToxnecTBa. YpaBHeHuUsl. 21
BripaskeHus o)
[TpeoOpazoBaHme BEIpaKEHUI 3
[KoumponvHnas paboma Ne 1 no meme <<Bvipasicenus u moxcoecmea > 2
[YpaBHEHMS ¢ OTHON NIEpEMEHHOM S)
CTaTUCTHUYECKHE XapaKTePUCTUKHI 5
[KoumponvHnas paboma Ne 2 no meme <KYpasHnenus>> 1
DyHKIMT 11
DyHKIMY U UX TpaduKH 5
Uluneiinas QyHkims 5
[KonmponvHnas paboma Ne 3 no meme <<KOynxyuu>> 1
CreneHb ¢ HATYPAJbHBIM MIOKa3aTe1eM 11
CteneHb U ee CBOMCTBA 4
OHOYIICHBI 6
[KoumponvHnas paboma Ne 4 no meme <Cmenensb ¢ HAMYPATbHbIM 1
noxasamenem>>
MHOro4/1eHbl 17
CymMma 1 pa3HOCTh MHOTOYJICHOB 3
[ Ipon3BeieHre oJTHOUIEHA 1 MHOTOYJICHA 6
[KonmponvHnas paboma Ne 5 no meme 1
<Cymma u pazHocms MHO2041eHO8. MHo2ounensl u 00HOUNeHbL >>
[Tpon3BeeHre MHOTOWIECHOB 6
[Konmpoavnas paboma Ne 6 no meme <<Ilpouszeedenue MHO20UIEHO8 > 1
MDopMyJibl COKPAIIEHHOT0 YMHOKEHH S 18
[KBajpaT cyMMBbI B KBaJIpaT pa3HOCTH S)
PasHocTh kBagpaToB. CymMma U pa3HOCTh KyOOB 6
[KoumponvHas paboma Ne 7 no meme <<KDopmynvl cOKpaueHHo20 1
MHOJICEHUSL >
[TpeoOpa3oBaHue IENBIX BRIPAKEHUN 6
CucTeMbl JIMHEHBIX YPABHEHUH 14
UluHeiiHbIe YpaBHEHUS C IBYMS IEPEMEHHBIMH U UX CHCTEMBI 5
PelriieHre cucTeM JIMHEWHBIX YPaBHEHUH 8
[Konmponvrnas paboma Ne 8 no meme <Cucmemul TUHEUHBIX YPABHEHULL U UX 1
CULCHUA
IloBTOpEHHE Kypca MAaTEeMAaTHKH 7 KJIacC 6
[Konmponvnas paboma Ne 9 (umozosas) 1
U TOro yacon 102

Temarnueckoe miianuposanue 8 kiacca

HaumenoBaHue TeMbI

KoJ1-Bo yacoB

[ToBTOpCeHHNE 3
PannonaJibHbIe T1poOH 29
PanrionanpHble 1poOK U UX CBOMCTBA 5
CymMma 1 pa3HOCTb qpobeit 7

Konmponvnas paboma Nel no meme “Payuonanvrvie opoou” 1
[TponsBeieHne U YacTHOE Apobeid 15
[KoumponvHnas paboma Ne2 no meme “lIpoussedenue u uacmuoe opodeii” 1
KBajgpaTHble KOPpHU 18




JleficTBUTEIIbHEIC YHCIIa

Apr(MeTHUECKHI KBaIpaTHBIM KOPEHb

ColicTBa apu(pMETUYECKOr0 KBaJPAaTHOTO KOPHS

[Koumponvnas paboma Ne3 no meme “Keaopammuvie kopuu”™

[IpmeHeHne CBOMCTB apu(MeTHYeCKOro KBaApaTHOrO KOPHs

[Konmponvnas paboma Ned4 no meme “llpumenenue ceoticms
apugmemuuecxkoeo keadpamuozo kopus’”’

(ol LO0) Holl B Hop)l KOV

KBajgpaTHble ypaBHeHHsI 30
KBanpaTHOE ypaBHEHHE B €r0 KOPHH 16
[Konmpoavnas paboma Ne5 no meme “Keadpammnoe ypasnenue u e2o kopuu” 1
/[poOHBIC panlOHATBHBIC YPAaBHEHUS 12
[Konmponvnas paboma Ne6 no meme “‘/[pobuuvle payuonanvuvie ypasHenus” 1
HepasencrBa 24
UncioBbie HEpaBEHCTBA M MX CBOMCTBA 9
[Konmponvnas paboma Ne7 no meme “Hucnoevle Hepasencmea u ux 1
ceoticmea’”

HepaBeHcTBa ¢ OJHOM IEPEMEHHON U UX CHCTEMBI 13
[Koumponvnas paboma Ne8 no meme “Hepasencmea ¢ 00HOU nepemMeHHOU U 1
ux cucmemol”’

CTeneHsb € HeJIbIM oKa3aTeaeM. JIeMEeHThl CTATHCTHKH 13
CTeneHsb C 11eJIbIM 0Ka3aTesIeM U €€ CBOWCTBA 8
[Konmponvnas paboma Ne9 no meme “Cmenenwv ¢ yenvim nokazamenem u ee 1
ceoticmea”

DJIEeMEHTHI CTATUCTUKU 4
IloBTOpEHME 19
[loBTOpEHUE 17
[Konmponavnas paboma Ne 10 (umozosasi) 2
Toro yacos 136

TemaTHueckoe MIaHNpoBaHue 9 Kiaacca

HaunmeHnoBaHMe TeMbI

KoJ1-Bo yacos

KBaapaTuunas gpyHkums 29
DYHKIMU ¥ UX CBOMCTBA 7
KBagpaTHbIi TpexuieH 5
Konmponvnas paboma Nol « @ynxyuu u ux ceoticmeay 1
KBanpaTtuuHas QyHKIUS U €€ rpaduk 11
Crenennas pynkuusi. Kopenb n-oii crenenu 4
[Konmponvnas paboma No2 «I paghux keadpamuunoii hynxyuuy» 1
YpaBHeHNsI 1 HEPABEHCTBA C OIHOM NMepeMeHHOi 20
YpaBHEHMsI ¢ OJTHOI IEpEMEHHOM 12
HepaBeHcTBa ¢ 0/1HOM epeMEeHHON 7
[Konmponvrnas paboma Ne3 «llenoe ypasnenue. Pewenue nepagencmes 1
6mopotl cmenexuy
[YpaBHeHusi M HepaBeHCTBA C ABYMsI lepeMeHHbIMH 24
YpaBHEeHHs ¢ ABYMsI IEPEMEHHBIMU M KX CUCTEMBbI 16
HepaBeHcTBa ¢ 1BYMsI IEPEMEHHBIMU U UX CUCTEMBI 7
[Konmponavnas paboma Ned « Ypasuenus u nepagencmea ¢ 08yms 1
nepemenHvLMUY
ApudmMeTHyecKasi M reOMeTPpUYeCKasi MPOrpeccum 17
AprdmeTnueckas Iporpeccust 8
[Konmponvrnas paboma Ne5 « Apugpmemuueckasn npoepeccus» 1
['eomeTpryeckas mporpeccus 7




[Konmpoavnas paboma Ne 6 «I eomempuueckas npozpeccusty 1
JJIeMeHTbl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEH 16
D51eMEeHThl KOMOWHATOPUKH 11
HavanbHblie cBeIeHUS] U3 TEOPUH BEPOSITHOCTEN 5
[Konmponvrnas paboma Ne 7 «dnemenma KOMOUHAMOPUKY U meopuu 1
GeposmuHocmuy»

IloBTOpeHUE 29
[ToBTOpEeHNE 27
[Konmponvnas paboma Ne 10 (umoeoeas) 2

l1Toro uacoB

136
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