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AnanTupoBaHHas paGoyasi mporpaMma oOecCIeUMBAET pealu3alluio IMpaB JeTell ¢
0COOBIMH 00pa30BaTEIBPHBIMH TOTPEOHOCTSIMH YEpe3 aJanTalli METOJO0B, MPUEMOB, (hopm
Me1aroruyeckoro B3auMoAecTBUs M POPM KOHTPOJISL.

Oco0ble oOpazoBarenbHble ToTpeOHOCTH aeteid 3I1P:

*  HaIJIAJIHO-JIEHCTBEHHBIN XapaKTep coAep KaHUs 00pa30BaHus;

* VIOpOIICHHE CHUCTeMbl Y4YeOHO-TIO3HABaTENbHBIX 3ajlad, peHlaeMblX B Ipoliecce

o0Opa3oBaHus;

* cheuuansbHOE 00Y4YeHHE «IIEPEHOCY» CHOPMHUPOBAHHBIX 3HAHUM M YMEHUN B HOBBIC
CUTYalllUH B3aUMOJIEHCTBUS C JEUCTBUTEIBbHOCTBIO;

* HEOOXOJMMOCTb TOCTOSSHHOW aKTyaldu3alud 3HAHUWA, YMEHUH U 0J00pseMbIX
00IIeCTBOM HOPM ITOBEJICHUS;

* obecrieyeHne  0co0OW  HPOCTPAHCTBEHHOM W BPEMEHHOH  OpraHu3aluu
00pa3oBaTeNbHON CPEbI;

*  HCIIOJIb30BAaHUE NMPEUMYIIECTBEHHO MO3UTHUBHBIX CPEJCTB CTUMYJISIIUH 1€ATEIbHOCTH
Y TIOBEJICHUS;

*  CTUMYJISLUSA MMO3HABATENbHON aKTUBHOCTH, (DOpMHUpPOBaHHNE MOTPEOHOCTH B TO3HAHUU
OKpY>KaloIllero MUpa U BO B3aUMOJICHCTBUU C HUM;

* ClHenuanbHas ICUXOKOPPEKIMOHHAS TIOMOIb, HampaBlieHHas Ha (QopMHpOBaHUE
IIPOM3BOJBHOW CAMOPETYJSIIMM B YCJIOBHUAX IIO3HABATENbHOM NEATENbHOCTH MU
MOBE/ICHUS;

* crenuanbHas TICHUXOKOPPEKIMOHHAs IOMOINb, HAaINpaBlieHHas Ha (opMupoBaHHE
CIIOCOOHOCTH K CaMOCTOSATEIbHOW OpraHu3alud COOCTBEHHOH JEsTeNbHOCTH H
OCO3HAHUIO BO3HUKAIOIIMX TPYJHOCTEM,

* (opmupoBaHUIO yMEHUs 3aMpalluBaTh U UCIOJIb30BATh MIOMOIIb B3POCIIOTO;

* cHeuuanbHas NCUXOKOPPEKLUMOHHAsI MOMOUIb, HAlpaBleHHAas Ha pPa3BUTHE DPA3HBIX
dbopM KOMMYHUKAIINH;

* cHeuuanbHas ICUXOKOPPEKIMOHHAs IIOMOIIb, HalpaBlieHHas Ha (QOpMHUpPOBaHUE
HaBBIKOB  COLIMAIIBHO OJOOpSEMOro TMOBEAEHHs B YCIOBUSX MaKCUMAJIbHO
pacIIMPEHHBIX COLUANIBHBIX KOHTAKTOB.

CnennanbHas opranusanusi padorsl B kiacce (¢ yuerom pexomenaanunii [IIMIIK):

- HAJIMYHMe MHANBUAYAJBHBIX NPABWJI ISl y4AIIMXCS;

- HCIIOJIb30BAHNME HEeBePOAJIbHBIX CPEICTB 00IICHHS, HATIOMHHAIOIINX O JAHHBIX MPABUWJIAX;
- MCI0JIb30BAHNE MOOLIPEHUI JIsl YUAILIUXCH, KOTOPbIe BHINMOJIHSIOT NPABUJIA;

- OLICHKA OPraHU3alHiHy KJIacca B COOTBETCTBHHU € HYKIAMH y4AIIMXCH;

- 0J1M30CTh YYEHHKOB K Y4YHTEJI0;

- HAJIMYHe B KJIacce JONMOJTHUTEIBHBIX MATePHAI0B (KapaHaaleil, KHHT);

- pacnpejeseHHe YYalUXCs MO MapaM JJisl BbINOJTHEHHUS IPOEKTOB U 3aJaHUI;

- HTHOPHPOBAHUE HE3HAYUTEIbHBIX NOBEACHYCCKUX HAPYIICHUH

- pa3padoTka Mep BMelIATEeJbCTBA B CJy4yae HeAONMYCTHMOIO IIOBeleHHs, KOTOpoe
SIBJIsIETCS HelpeJHAMEePEeHHbIM.

Ydyer padoTocmocoOHOCTH M O0COOE€HHOCTeH NCHUX0(HU3MYEeCKOro pa3BUTHS
odoyuawmuxcss ¢ OB3  oOecrieunBaercs 3a CUET HPUMEHEHUS CUCMEMbl MemOOUdeCcKux
npuemos.

[Ipu oTOope m peasm3anu CUCTEMBl METOJMYECKUX MPUEMOB IJisi OOYyJaronuMmcs C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI, YAUTHIBACTCS:

. COCTOSTHHE 370POBbSI M OCOOCHHOCTH TICHXO(PHU3WIECKOTO PpPa3BHTHUS
o0ydaromuxcs;

. 0co0bIe 00pa3oBaTeNbHBIC MOTPEOHOCTH 00YIAIOIITUXCS;

. HAMpaBJICHHOCTh HAa KOPPEKIHMI0 W KOMIICHCAIlMI0  HEJIOCTaTKOB

MICUXUYECKOTO U (Wiau) (U3HUYECKOTO Pa3BUTHSA OOYYAIOUUXCS C OTrPpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbS;



. HCOGXO[[I/IMOCTB OKazaHus IMoMoIIu O6y‘-IaIOH_II/IMCSI B OCBOCHHHU OCHOBHBIX
00pa3zoBaTeNbHBIX MPOrPaMM OOIIIETO OOpa30BaHMUS;

. HAmpaBJICHHOCTh HAa MNPOPWIAKTUKY U MPEOJOJICHUE TPYAHOCTEH
o0yJaromuxcsi B OCBOCHHU OCHOBHBIX 0Opa3oBaTENBHBIX MPOrpaMM  OOIIEero
o0OpazoBaHusl.

Cucmema memoouueckux npuemos, 00eCreUHBAIOIINX JOCTYITHOCTh O0YUCHHS TS IeTeH
C OFpaHI/I‘-IeHHLIMI/I BO3MOXHOCTSIMHA 3Z[OpOBB$I, OCHOBAHaA Ha Hp€O6pa3OBaHI/II/I, BUJIONU3MCHCHHUU
TPAIUIIMOHHBIX METOJIOB M IIPUEMOB 00pa30BaTEIbHON ACATCIIEHOCTH.

MeToaudeckue MpUEMbl, OO0ECIEYMBAIONINE TOCTYMHOCTh OOy4YeHHS [UIsl JEeTe C
OTrpaHMYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI:

1. Moougukauus yueonvix nocoouii:

. obecrieueHre 00yJarIMUXCs pabOYUMH TETPAISIMHU (IOTOJHUTEILHBIMU) C
VIPOIICHHBIM COACPKAHUEM 3a/IaHUN;

. pa3paboTKa aJanTUPOBAHHBIX AWIAKTHICCKUX MATEPHAIIOB.

2. Memoouueckas noooepicka padomsl 00yUarouiuxcs ¢ y4eOHuUKom:

. MIpeIoCTaBlIeHuE 00YJYAOIIMMCS KPATKOTO COJIeP:KaHUsl U3y4yaeMO TTIaBbl
yueOHUKa;

. MapKUPOBKA BaXKHOM JIJ1s1 M3yueHus: HHPOpMAIy;

. MPEIOCTABICHUE CIUCKAa CJIOB U OOOPOTOB PpPEYH, TOTEHIIUATBHO
HEMOHATHBIX O0yYaromemycsi, ¢ TMOSICHEHHEM, WIUIIOCTPALUIMUA, CUHOHUMHYHBIMU
3aMEHaMHU;

. MpenocTaBlieHne oOyvarommmcest crucka BompocoB J[O 4yreHus wiu
00CyXIeHUSI MaTeprayia Y1eOHHKA;

. MOOLIPEHNE MPEABAPUTEIHHOTO O3HAKOMIICHHS C TEKCTOM YyueOHHKa [0
paboThl C HUM Ha YPOKE;

. MapKUpPOBaHUE YPOBHs TPYIHOCTHU 33JIlaHUM B yueOHUKe.

3. Memoovt mooughuxkauuu padomuvl ¢ MeKCHOBLIMU MAMEPUATAMU:

. WCIOJIb30BaHNE JIMCTOB-IIA0JIOHOB C YIMPaKHEHUSMHU, KOTOpbIe TPEOYIOT
MHHHMAJILHOTO 3aII0JHEHMS;

. obOecrieueHrne O0O0ydYaromerocsi KOMUSMU TNHCbMEHHBIX pPa0OT ApYyrux
oOyJaromuxcst Mpu UX o0CyKIECHUH;

. obOecrieueHre OOy4arOlIerocss MNHUCHbMEHHBIM OTOOpPaKEHHEM YCTHBIX
cooOIIeHn Ieaarora;

. obOecrieueHre OO0ydYaromierocsi Me4YaTHOM KOMUel JoMaliHero 3aJaHus,
3aMMCHIBAEMOT0 YIHUTEIEM Ha JIOCKE,

. MpeIoCTaBlIeHNE 00yJarOIIEeMyCs JOMIOJHUTEIHLHOTO BpEMEHH ISl pabOThI
C TEKCTOBBIM MaTEepPUAJIOM;

. WCIOJIb30BaHNE JIMHEUKH BO BPEMsI YTSHHUS JIJIsl €r0 00JIeTYeHusI.

4. Memoovt moougpuxauuu cnocod06 npeodvAGIeHUA U 8bINOIHEHUA 3A0AHUTL:
. MPUMEHEHHE METOJa «MAaJbIX MOPLH» — APOOJIEHHNE CIOKHBIX MOHSATUI

Ha OTJEJIbHbIE COCTABISAIONINE U U3YYEHHUE Ka)XJI0M COCTaBIISIIONICH OT/ENbHO, pa3OuBKa
CJIO’KHBIX JIEHCTBHI Ha OT/IEIbHbIE ONepaluy U MOONEPaMOHHOE 00yUCHHE;

. nepedopMyIUpPOBaHUE YCIOBUHM 3aJaHUM, MPEICTABICHHBIX B TEKCTOBOM
BapHaHTe — pa30MBKa yCIOBUS Ha KOPOTKHUE (hpa3sl, mepedopMyIupoBaHUE TPUIACTHBIX
U JIEETIPUYACTHBIX 000POTOB;

. pa30uBKa yCIOBHUS 33aJa4d HAa KOPOTKHE CMBICIIOBBIE OTPE3KH, K KaKIOMY
U3 KOTOPBIX HEOOXOAUMO 3a/1aTh BOTIPOC U pa300paTh, YTO HEOOXOAMMO BBITOJHUTH;

. NpeAbSBICHIE UHCTPYKIIMI KaK B YCTHOM, TaK M B MIUCbMEHHOH (opMe;

. HEOTHOKPATHOE IIOBTOPEHHUE WHCTPYKLUH VHJVBHATyaJIbHO
oOyyaromemycs;

. UCIIOJIb30BAaHUE HA YPOKE HATJISAJHOCTH JJIsi OOECIeYeHHsl aIeKBaTHOTO

BOCIIpUATHUA, IOHUMAaHUA U 3allOMUHAHUA y‘IGGHOFO Marcpualia;



. BBISIBIICHHE TOHMMaHUs oOywarommumcs wuHCTpykimu («IloBropu, uro
HEOOXOMMO CIIeTIaThy);

. COKpAII[eHHE KOJIMYECTBA M 00beMa Yy4eOHBIX 3aJJaHUi C OJJHOBPEMEHHBIM
YCUJICHUEM BHUMAaHUS K TJIABHBIM MTOHATHSIM;

. ATbTEPHATUBHOE 3aMEIICHUE TPYAHOBBINOIHUMBIX 3aaHHIA;

. 3aMelIeHe OOBEMHBIX YCTHBIX WM IHMCbMEHHBIX 3aJaHUN JPYrUMHU,
MeHee 00bEMHBIMH BHIaMU PaOOTHI;

. HCIIOIb30BaHUE Ha YPOKE I'paUUYeCKOTO BBIJICICHUS BBIBOJOB, Ba)KHBIX
MMOJIOKEHUMN, KIIFOUEBBIX OHSITHM;

. HCMOJIb30BAHUE OPUEHTUPOBOYHOM OCHOBBI JEHCTBUH B BHJE CXEM,
ITOPUTMOB, 00PA3IIOB BHITIOJHEHUS 3a/IaHUN U IPYTHUX;

. HCMOJIb30BAHUE TPUEMa COBMECTHBIX JCHCTBHI: 4acTh 3a/laHUSI WU BCE
3a/IaHKE BBIMOJIHAETCS COBMECTHO C MEIaroroM, moj ero pyKoBOACTBOM;

. MPEJCTaBICHUE JUIsl BBIOJIHEHUS 3aJaHUi MpeIMETHO-OMEepaiOHHbBIX
KapT;

. MpeABAPUTEIIBHOE TPOTrOBAPUBAHUE ITANOB MPEACTOSIICH PabOThI: «4TO 5
CIIea0 CHavaay, «4To S CACIal0 3aTeM»;

. TpeOOBaHUE CIIOBECHOTO OTYETa OOYYArOMIerocsl MO0 UTOTaM BBITIOJHEHUS
3a7aHuUs.
5. Moougpukauus opzanuzayuu yueodHoU 0eamelbHOCIMU_ 00YUaouuxcs:

. TEMII ypoOKa B COOTBETCTBUH C OCOOCHHOCTSIMH BOCHPUSATHS W
nepepaboTky HHGOPMAIIMK C MOCIEIYIOIIUM ero HapalliBaHUEM;

. WCIIOIb30BaHUE B Hayaje ypoKa MPOCTHIX, JOCTYMHBIX JUISI BBIMOJTHEHUS
o0yJaromuMucs 3aJaHuii;

. BKJIIOUEHHE OOYy4arolIMXCsl B BBIIOJIHEHUE 3aJaHUM 10 HapacTarouiei
CIIOKHOCTH;

. 3aaHusi, TPeOyIoNMe MaKCUMaJIbHOTO HAIPSOHKEHUS TPU BBIMOJTHEHUU
MPEABSIBIISIIOTCS B IEPBOM MOJIOBUHE YPOKa;

. CHIDKCHHUE TEMITa BBITIOJIHCHUS 3aJaHUH;

. MpeloCTaBlIeHne  OOy4aroUIMMCsl  OTIOJHUTEILHOTO  BpPEMEHU  JUIs
BBITIOJTHCHHS 33JIaHUS;

. OKa3aHHE MOMOILHU B Clydae 3aTPyJHEHHUs MPU BBINOJIHEHUU 3aJaHUS: OT
CTUMYJIMPYIOIIEH, K OpTraHU3YIOIIeH, HAITPaBJISIOIel K 00yJaroliei moMOIIIH;

. WCIOJIb30BaHUE JOCTATOYHOT'O KOJIHMYECTBA Pa3HOOOPA3HBIX YIIPAKHEHHH.
6. Memoowvl moougukayuu uHCmMpPyMeHmapus U Cnocoh08 OUeHKU YCREeUIHOCHU:

. WCIIONb30BAHUE WHAMBUAYAIbHOM IIKadbl OLEHOK B COOTBETCTBUHM C
yCcreXamH M 3aTPaueHHBIMU YCHIIMSIMU 00 YYarOIIeTOCs;

. MPeI0CTaBIIEHHE BO3MOKHOCTH BHIOOPA KOHTPOJIBHOTO 3a/IaHUS;

. paspenieHue oOydaronieMycsl TepenenaTh 3aJaHue, ¢ KOTOPbIM OH He
CIIpaBUJICS;

. 00BsCHEHHE O0YyYaronemMycsi CYIIHOCTH KOHTPOJBHOTO 3aJaHMs: TOKa3

oOpa3iia BBIMOJHEHUS, YNpoIIeHHas (OpMYyTUPOBKA 3a/laHusl, pa3pelieHHe BHITOTHUTH
po0y;

. MPOBEJICHUE KOHTPOJIbHOW pabOThl B TMOMENIEHUH 0€3 BHEIIHUX
pa3ApaKUTENECH;

. paspeleHre YCTHBIX OTBETOB MO0 YUTAEMBIM TEKCTaM;

. WCIIOIb30BaHUE TECTOB MHOXKECTBEHHOTO BBIOOpA, BEPHOTO/HEBEPHOTO
OTBETOB;

. COOOIIIEHUE O JTOCTIKEHHUSIX 00yUYaIOIIerocsi BMECTO OIICHKH;

. OIICHKa COJEp)KaHUS  BBHIMOJHEHHOW paboThl  OTAETBHO OT €€

MPABOINKCAHUS, AKKYpPAaTHOCTH, CKOPOCTH BBIOJHEHHUS W JAPYIMX BTOPOCTENEHHBIX
MoKa3aTeeii;



. paspelieHre BBITOJTHUTD TECTOBBIC 33/1aHUS C UCIIOJIB30BAHNEM YUEOHHKA,
. yBEJIMYEHNE BPEMEHU JIJISl BBIMOJIHEHUSI KOHTPOJIbHON pabOTHI.
OToOpaHHBIE MPHEMbI CUCTEMAaTHYECKH PEAIM3YIOTCSl B MpOIecce B3aUMOJCHCTBHUS C
00y4JaroIMMUCS B YPOUHOU JIEATEIBHOCTH.

IInanupyeMble pe3yJbTaThl OCBOEHHS Kypca MaTeMaTHKHU B 7-9 kiaccax
W3yueHre MaTeMaTHKU CIIOCOOCTBYET (DOPMUPOBAHHIO Y YUAIIUXCS TNYHOCTHBIX,
MeTanpeAMeTHbIX U MPeIMETHBIX Pe3yJbTaTOB O0y4YeHUs, COOTBETCTBYIOIUX TPeOOBAHUSM
denepanbHOrO  TOCYAapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJApTa OCHOBHOTO  OOIIEro
o0OpazoBaHusl.

JInYHOCTHBIE Pe3yJIbTATHI:

1) BocnHTaHKE POCCUHCKON IPaXTIaHCKOW MICHTHYHOCTH: MATPHOTH3MA, YBAKEHHUS K
OrteuecTBy, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccun; oco3nanue cBoei
STHUYECKOW MPUHAJUICKHOCTH, 3HAHUE HCTOPUU, S3bIKA, KYJIBTYphl CBOErO Hapojaa, CBOETO
Kpasi, OCHOB KYJIbTYPHOI'O Hacjenus HapoIoB Poccum © denoBe4YecTBa; yCBOCHUE
TYMaHHUCTUYECKHUX, JEMOKPATHUECKUX M TPAJAULMOHHBIX LIEHHOCTEW MHOTOHAIIMOHAIBHOTO
POCCHIICKOTO OOIIECTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U J0JITa Tiepes PoinHoi;

2) ¢hopMHpOBaHHE OTBETCTBEHHOTO OTHOILICHHS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYYAOIINUXCS K CAMOPA3BUTHIO U CAaMOOOPa30BAaHUIO HA OCHOBE MOTHBAIIUHU K
OOy4eHHI0O ¥ TIO3HAaHHWIO, OCO3HAHHOMY BBIOODY M  TOCTPOEHHUIO  JajbHeHIe
WHIAWBUIYAILHON TpaeKTOpHH OO0pa3oBaHHsS HA 0a3e OPHEHTUPOBKU B MHpE Tpodeccuii u
po(hecCHOHANBHBIX MPEANOYTCHUN,C YIeTOM YCTOWYHMBBIX IMO3HABATENBHBIX MHTEPECOB, a
TaKk)Ke Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYLYy, Pa3BUTHS OIBITA
y4acTus B COLIUAIBHO 3HAYUMOM TPY/IE;

3) GopmupoBaHHE HETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOW TMPAKTUKHU, YYUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTOO0Opa3nue COBPEMEHHOTO MHUPA;

4) hopMHpOBaHHE OCO3HAHHOTO, YBAXKHUTEILHOTO M TOOPOKEIATETBHOTO OTHOIICHHS
K JPYyrOMY YeJIOBEKY, €ro MHEHUIO, MUPOBO33PEHUIO, KYIBTYpE, SA3bIKY, Bepe, TpakIaHCKON
MO3UINH, K UICTOPUU, KYTbTYpE, PETUTUH, TPAJAULIMUSIM, SI3bIKaM, [IEHHOCTAM HapooB Poccun
¥ HapOJOB MHpPA; TOTOBHOCTH U CIIOCOOHOCTHU BECTH JIUAJIOT C APYTHMH JIFOJIbMHU U JOCTUTATH
B HEM B3aHMOITOHUMAaHUSI,

5) ocBOEHHE COIMATBHBIX HOPM, NPaBUJI MOBEACHHS, poJic U (OpPM COLMUATBHOM
JKU3HU B TPYMIAax U COOOIIECTBAaX, BKIIIOUYAs B3POCIbIE U COIIMANIbHBIE COOOIIECTBA; y4acTUe B
IIKOJILHOM CaMOYTIPABICHUH M OOIIECTBEHHOM KU3HU B TIPEJIEIaX BO3PACTHBIX KOMIICTCHIINN
C YYETOM PETHOHATBHBIX, STHOKYJIBTYPHBIX, COIMANBHBIX U YKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BuTHE MOpPAIBHOTO CO3HAHUS M KOMIIETCHTHOCTH B DEIIEHHH MOPaIbHBIX
npoOieM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (OPMHUPOBAHHME HPABCTBEHHBIX UYBCTB U
HPABCTBCHHOTO TOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM
MOCTYIKaM;

7) dopmupoBaHHEe  KOMMYHHKATHBHOW  KOMITIETEHTHOCTH B  OOIIEHHH W
COTPYIHUYECTBE CO CBEPCTHUKAMHM, JETHMH CTAPIIETO U MIAJIIETO BO3pPacTa, B3POCIBIMH B
mporecce  o0pa3oBaTeabHOM, OOIMIECTBEHHO TIOJIE3HOM,  y4eOHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOHN U IPYTUX BUAOB AEATEILHOCTH,

8) dopmupoBaHHEe MEHHOCTH 3J0POBOr0 M 0OE30MacHOr0 00pasa >KU3HH; YCBOCHHE
MpaBWJI WHAUBHIYATFHOTO U KOJJIEKTUBHOTO O€30MacHOrO TOBENEHUS B UYpPE3BBIUAWHBIX
CUTYAITUSAX, YTPOKAIONIUX JKU3HHU U 3JIOPOBBIO JIFOJICH, MPaBWII MMOBEACHHS HA TPAHCIIOPTE U
Ha JIOporax;

9) dbopmupoBaHHE  OCHOB  JKOJOTMUYECKOW  KYJIbTYpPBl,  COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBINUICHHS, PAa3BUTHUE OMbBITAa JKOJIOTUYCCKU



OpPUEHTUPOBAHHOW PEeQIIEKCUBHO-OIICHOYHON M MPAKTHYECKON NEATETHbHOCTH B KU3HEHHBIX
CUTyalUsX;

10) oco3naHMe 3HAYCHHS CEMbH B )KM3HH UYEJIOBEKa M OOIECTBA, IPUHATHE IICHHOCTH
CEeMEHOM KHU3HU, YBAXKHUTEIbHOE U 3a00TIMBOE OTHOILIECHHUE K YJICHAM CBOEH CEeMbH;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHUS YEePE3 OCBOCHHE XYI0KECTBEHHOTO HACIICIHSI
Hapoz10B Poccun n Mupa, TBOpUYECKOM AESATENBHOCTH 3CTETUYECKOIO XapaKTepa.

MeranpeamMeTHble pe3yIbTaThl:

1) yMmMeHHe CaMOCTOSATENILHO OINpPENeNiATh IEeTH CBOEro OOy4YeHHs, CTaBUTh H
(bopmynupoBaTh JUIsl ce0sl HOBBIE 3a/laul B yueOe M IIO3HABATEJIbHON AEATeNbHOCTH, pa3BUBATh
MOTHUBBI U1 MIHTEPECHI CBOCH MIO3HABATEILHOM JCATEIBHOCTH;

2) yMeHHEe CaMOCTOSITEIbHO IUIAHMUPOBATh IYTH JOCTHXKEHUS ILeliell, B TOM 4YHCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (eKTUBHBIC CIOCOOBI peleHus y4eOHbIX U
IIO3HABATEJIBHBIX 33/1a4;

3) yMeHHE COOTHOCHUTH CBOM JIEHUCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMHU, OCYIIECTBISATh
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JTOCTUKEHHUs pe3yibTaTa, ONpPEeAessTb CIIOCOObI
JeHCTBUI B paMKax MPEeUIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM AECUCTBUS B
COOTBETCTBUU C U3MEHSIIOIIEHCS CUTyallueH;

4) yMeHHE OLIEHHMBAaTh INPAaBUJIBHOCTb BBIINOJHEHUS Y4e€OHOM 3amaud, COOCTBEHHbBIE
BO3MO>KHOCTH €€ PEILLEHUS;

5) BlaJeHHE OCHOBAMU CaMOKOHTPOJI, CaMOOLICHKH, NPUHATHSA pEIIeHUNd U
OCYILIECTBJICHHS] OCO3HAaHHOIO BbIOOpa B yueOHOI U O3HABATEIbHOM NEesITENbHOCTH;

6) yMeHHE OINpeAensiTh MOHATHS, CO3JaBaThb OOOOIIEHHWS, YCTaHABIMBATh aHAJIOTUH,
KJaccu(puIuUpoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKALH,
YCTaHaBIUBATh  IPUYUHHO-CICJCTBEHHBIC CBSA3H, CTPOUTH JIOTHYECKOE  PpaCCyXkJICHHUE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIIOTUH) U JI€aTh BBIBOABI;

7) yMeHue co3aaBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKK U CUMBOJIBI, MOJIEJIA U CXEMBbI
JUIS pelleHns: y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

8) CMBICIIOBOE YTEHHE;

9) ymMeHMe OpraHM30BBIBaTh y4ye€OHOE COTPYAHHYECTBO U COBMECTHYIO JIESTENBHOCTh C
YUHTEJNEM U CBEpCTHUKAaMU; paboTaTh MHAMBUYAJIbHO U B TPYIINE: HAXOIUTh O0lIee pelieHne 1
paspeniath KOH(QJIUKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUHI U yueTa HHTEPecoB; (hOpMyITUpPOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHue OCO3HaHHO HCIOJb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBMM C 3ahayei
KOMMYHHMKAIUKM JUIS BBIPAXXEHHUS] CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEW; IUIAHWPOBAHUS U
PETYJIALIMKA CBOEH JEATEIIBHOCTH; BJIAJEHUE YCTHOM M NMUCBMEHHOW pedbl), MOHOJIOTMYECKOMN
KOHTEKCTHOM PEUbIO;

11) ¢opmupoBaHue U pa3BUTHE KOMIETEHTHOCTM B OOJIACTH  MCIIOJIb30BaHUS
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (nanee MKT- komnereHuun); paszButue
MOTHBAllUM K OBJIAJCHUIO KYJbTYpOM AaKTHUBHOTO IIOJb30BaHMUS CIIOBapsIMH U JIPYTHMMH
MOMCKOBBIMU CUCTEMAMHU;

12) ¢popmupoBanue U pa3BUTHE KOJOTMYECKOT'O MBIIUICHHS, YMEHUE NMPUMEHATh €ro B
MO3HABATEIIbHON, KOMMYHHMKAaTHUBHOM, COLMAlIbHOM MpaKkTUKE U  NpoQeccCHOHAIbHON
OpHUEHTAINH.

IIpenmeTHble pe3yJibTaThI:

1) dopMupoBaHue TpeACTaBIEHUH O MaTeMaTHUKe Kak O METOAe IO3HaHUs
JENCTBUTENBHOCTH, IO3BOJISIOIIEM ONUCHIBATh U U3y4aTh PEAJIbHBIE MPOLIECCH] U SIBIECHUS:

OCO3HaHHUE POJIM MaTeMaTHKHU B pa3BuTHH Poccuu u mupa;

BO3MOXXHOCTb IIPUBECTH INPUMEPBI N3 OTEYECTBEHHONM W BCEMUPHOM HCTOpUU
MaTeMaTHYECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BuTHE yMEHHMU paboTaTh C y4yeOHBIM MaTEMaTUYECKMM TEKCTOM (aHAJIU3UPOBATh,



U3BJICKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPAMOTHO BBIPAXAaTb CBOM MBICIH C
IPUMEHEHUEM MaTeMAaTU4YEeCKOH TEPMUHOJOTMM M CUMBOJMKH, MPOBOJUTH KIACCU(PHUKALMH,
JorHYecKrue 000CHOBAHMS, JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI:

OIIEPUPOBAHUE IOHATHUSAMHU: MHOXKECTBO, DJJEMEHT MHOXECTBA, ITOJAMHOXECTBO,
IIPUHAJJIEKHOCTh, HAXO0XJIECHUE IEpecedyeHUs, OOBEAMHEHUs IIOJAMHOKECTBA B IPOCTEHIINX
CUTYalUsX;

peleHNe CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB HAa BCE apU()METHUECKUE ICHCTBUS;

IIPUMEHEHHUE CII0co0a IMOKMCKa pEIIeHUs 3aJaud, B KOTOPOM pacCyKICHHE CTPOUTCA OT
yCIIOBHA K TPEOOBAHUIO MIIM OT TPEOOBAHMS K YCIOBHIO;

COCTAaBJICHME IUIaHA PEIICHUs 3aJa4d, BBIICICHHUE DTANOB €€ PEIICHUs, MHTEpIpeTanus
BBIUMCJIUTEIBHBIX PE3Y/IbTATOB B 33J]a4€, UCCIEIOBAHNE [IOJIyUEHHOI'O PELICHUS 3a/1a4H;

HaXO0XJCHHE NPOLIEHTA OT YMCJIa, YACIIA IO IPOLEHTY OT HET0, HaXO0XKICHUS POLICHTHOTO
OTHOLIEHHUS JIBYX YHUCEJ, HAXOXACHUS MPOLIEHTHOTO CHUKEHUSI MM MPOLIEHTHOI'O MOBBILICHUS
BEJIMYUHBI,

pellIeHre JJIOTMUECKUX 3a1a4;

3) pa3BuTHEe NPEACTABICHUNH O 4YHUCIE W YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JNEHCTBUTENBHBIX YHCEJ; OBJIAJICHUE HAaBBIKAMM YCTHBIX, NMHCbMEHHBIX, HHCTPYMEHTAJIbHbBIX
BBIUMCIICHUMN:

ONIEpPUPOBAHUE TOHSATHIMHU: HATYpaJbHOE YHCIO, IIeJI0€ YHCIO0, OOBIKHOBEHHAs! Ipo0b,
JecATUYHas ApoOb, CMEIIaHHOE YHCIIO, pallMOHAJIbHOE YUCII0, HPPALIMOHAIBHOE YHCIIO;

WCIIOJIH30BAaHME CBOMCTBA YUCEN M 3aKOHOB apU(PMETUUYECKHUX ONEpalHid C YHUCIAMHU TIPH
BBITNIOJTHEHUH BBIYMCIICHU;

WCIIOJIB30BaHUE TTPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN U
pEILIECHNN 3a]a4;

BBIIIOJTHEHUE OKPYIJIEHUS YHCE B COOTBETCTBUU C IIPABUIIAMU;

CPaBHEHHUE YHCET;

OLICHMBAHME 3HAYEHUS KBAJPAaTHOTO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOT0 YNCIa;

4) oBiazieHWEe CHUMBOJBHBIM SI3BIKOM aJIreOpbl, MPHUEMaMHU BBITOJHEHHS TOXKJIECTBEHHBIX
npeoOpa3oBaHuil BBIpAKEHHUM, pellIeHUs] ypaBHEHUI, CUCTEM YpaBHEHHI, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHHUS MOJICIIMPOBaTh peajbHblE CUTyallud Ha sI3bIKE aiareOphl, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENIM C MCIOJBb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOTYyUEHHBIN
pe3yJIbTar:

BBITIOJTHEHUE HECJOXKHBIX MpeoOpa3oBaHUil JUIsl BBIYMCIEHUS 3HAYEHHM YHCIIOBBIX
BBIPQXECHUM, COJIEp)KallMX CTENEHH C HaTypajJbHBIM II0Ka3aTeleM, CTEINEHH C ILEJIBIM
OTpULATENIbHBIM IT0Ka3aTeseM;

BBINOJIHEHUE HECJIOXKHBIX MPeo0pa30BaHUM LENbIX, IPOOHO PAllMOHAIBHBIX BBIPAKEHUNA U
BBIPQXEHHUI C KBaJIpaTHBIMU KOPHSMU; PacKpbIBaTh CKOOKH, IPUBOJUTH MOJOOHBIE ClIaracmble,
UCTIOJIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXKEHHUS;

pellleHre TUHEMHBIX U KBaJpaTHBIX ypaBHEHUI M HEPAaBEHCTB, ypaBHEHUN U HEPaBEHCTB,
CBOJISIIIMXCS K JIMHEWHBIM MIIM KBaJpaTHBIM, CUCTEM YpaBHEHHH M HEpaBEHCTB, M300pa)keHue
pEUIEHU HEPAaBEHCTB U UX CUCTEM Ha YHCIOBOW MPSIMOM;

5) oBnaseHue cucTeMON (YHKIMOHAIBHBIX IMOHSTHUH, pa3BUTHE YMEHMS HCIOJIb30BATh
GyHKIIMOHAIbHO-TpaUUeCKUEe MPEJICTABICHUSI [Js PELIEHUS pa3IMYHbIX MaTeMaTHYeCKUX
3az1a4, JUIsl ONMCAHMs U aHAJIN3a PeabHbIX 3aBUCUMOCTEN:

onpesiefieHUe TOJIOKEHHs] TOYKM [0 €€ KOOpAMHATaM, KOOPJAWHAThl TOYKH IO €€
MI0JIO’KEHHUIO Ha IUIOCKOCTH;

HaxoXAeHue 1o rpaduky 3HaYeHHH (QyHKIUH, OOJIACTH ONpEeNeIeHUs, MHOXKECTBa
3HaYeHUH, HylIed (PYHKUIUHU, MPOMEKYTKOB 3HAKOMOCTOSHCTBA, NMPOMEXKYTKOB BO3PACTaHUS U
yObIBaHUS, HAMOOJIBILIETO M HAUMEHBIIETO 3HAaUeHUs (DYHKINU;

NocTpoeHue rpaduka JMHEHHOM U KBaJpaTHUHON (PYHKIUH;

orepupoBaHue Ha 0a30BOM YpPOBHE NOHATHUSAMH: IOCIIEAOBATENBbHOCTh, apupMeTHUECKas
Iporpeccusi, reoMeTpuiecKas Iporpeccusl;



UCTOJb30BAHNUE CBOMCTB JMHEWHOM W KBagpaTHUYHOW (YHKIMHA W HX TpaQHUKOB IpH
PELICHUHU 3aa4d U3 APYTUX YYE€OHBIX IPEIMETOB;

6) OBIAaJEHUE TEOMETPUYECKUM S3BIKOM; pPa3BUTUE YMEHHS MHCIIONIb30BaThb €ro s
ONMCAHHA TPEAMETOB OKPYKAIOLIETO MHUPA; Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTaBJICHUN,
M300pa3uTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX ITOCTPOECHUIA:

OllEpUpPOBAaHUE MOHATUAMH: (Urypa, TOUKa, OTPE3OK, MpsMas, Jiyd, JIOMaHas, Yrodi,
MHOT'OYTOJIbHUK, TPEYTOJIBHUK U YETBIPEXYIOJBHUK, NIPSIMOYTOJIBHUK U KBAaJpaT, OKPYKHOCTh U
KpYT, IPSAIMOYTOJIbHBIN Napajuienenunes, Kyo, map; u3o0paxeHue n3ydyaeMslx GUryp oT pyku u
C IIOMOILBIO JINHEWKU U TUPKYJIA;

BBIIIOJIHEHUE WU3MEPEHUS [UIMH, PACCTOSHUM, BEJIIMYMH YIVIOB C MOMOIIBI0 MHCTPYMEHTOB
JUISl U3BMEPEHUN JUIMH U YIJIOB;

7) ¢dopMHpOBaHHME CUCTEMAaTHYECKUX 3HAHMH O IJIOCKUX (QUrypaXx W HUX CBOICTBax,
IIPEACTABICHUM O MPOCTEHIIUX MPOCTPAHCTBEHHBIX TEJIAX; PA3BUTHE YMEHUN MOJEIUPOBAHUS
pEAIBHBIX CHUTyallMd Ha A3BIKE TE€OMETPUHU, HCCIENOBAHHUA IIOCTPOEHHOM MOJEIN ¢
UCTIOJIb30BAHUEM T€OMETPHUECKMX TIOHSATHA UM TeopeM, ammapara anreOpbl, penieHus
FEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay:

ornepupoBaHue Ha 0a30BOM YPOBHE MOHSTHSIMH: PAaBEHCTBO (pUryp, HapaiedbHOCTh U
NEPIEHIUKYIIPHOCTD MIPSIMBIX, YTJIbl MEXIY NPSAMBIMH, IEPICHAUKYIISIP, HAKJIOHHAS, IIPOCKLIUS;

IIPOBECHUE JI0KA3aTEIbCTB B TEOMETPHH;

olepUpoBaHUE HAa 0a30BOM YPOBHE MOHSATHSIMHU: BEKTOp, CYMMa BEKTOPOB, ITPOU3BEJCHUE
BEKTOpa Ha YKCJIO, KOOPAUHATHI HA INIOCKOCTH;

pelieHre 3ajad Ha HaXOXKJEHHE TIeOMETPUYECKHUX BEJIMYMH (AJMHA U PacCTOSHUE,
BEJIMYMHA yTJIa, IIONIA]Ih) 10 00pa3laM Ui alrOpUTMaM;

8) oBiageHHe MPOCTEHIIMMU croco0aMH MpPEJICTaBIE€HUs M aHaJIW3a CTAaTUCTHYECKUX
JAHHBIX; (pOPMUPOBaHWE TNPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEabHOM
MHUpE M O pa3iMyHBIX CIOCO0aX MX M3Y4YEHHUs, O MPOCTEHIINX BEPOATHOCTHBIX MOJEINSAX;
pa3BUTHE YMEHUU H3BIEKaTh MHPOpPMAIUIO, MPEACTAaBIECHHYIO B TabiuIaxX, Ha Juarpammax,
rpadukax, ONMCHIBaTh M aHAJIU3UPOBATh MACCUBBI YUCIIOBBIX JaHHBIX C TOMOIIBIO MOJXOSAIINX
CTaTUCTUYECKUX  XAPAKTEPUCTHK, WCIOIb30BAaTh I[OHMMAHME BEPOSITHOCTHBIX CBOMCTB
OKPY’KaIOILKX SBJICHUN IIPU IPUHATUU PELLICHUN:

(dbopMUpOBaHHME TMPEACTABICHUS O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU
CJIy4aifHOTO COOBITHS;

pelieHre IpocTeNnX KOMOMHATOPHBIX 3a7a4;

OIpeJIeIeHUe OCHOBHBIX CTaTHCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHME U BBIUMCIIEHUE BEPOSATHOCTH COOBITHS B MPOCTEUIINX CIydasiX;

HaJINYME MPEACTABICHUS O POJIM MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHIA,
0 pOJIM 3aKOHA OOJIBIIINX YHCENl B MACCOBBIX SIBJICHUSX;

YMEHUE CPABHUBATH OCHOBHBIC CTATUCTUYECKUE XAPAKTEPUCTUKH, MIOJyYECHHBIE B IIPOLIECCE
pELIeHUs TPUKIAAHON 3a/1a4, U3YUEHUS PEATBHOTO SBJICHUS;

9) pa3BuTHE YMEHHI MPUMEHATh U3YUYE€HHBIE MMOHATHS, PE3YyIbTaThl, METObI JUISl PELICHHUs
3a/1a4 MPAKTUYECKOTO XapakTepa M 3a7a4 M3 CMEXKHBIX JUCLUILIMH C HCIOJIb30BAHMEM IIpU
HEOOXO/IMMOCTH CIIPABOYHBIX MaTepHajoB, KOMIIBIOTEPA, MOIb30BATHCS OLEHKOW U MPUKUAKON
IIPU IPAKTUYECKUX pacyeTax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUN;

OLICHUBAHHE PE3YJIbTATOB BBIYMCIIEHUH IIPU PENIEHUN IPAKTUYECKUX 3a/1a4;

BBIIIOJIHEHUE CPABHEHMS YHUCEIl B PEAIBHBIX CUTYaLMIX;

WCIIOJIb30BAHUE YHCIIOBBIX BBIPAKEHWW NPHU PEIICHWH NPAKTUYECKHX 3a1ad U 3a1ad U3
JPYruX y4eOHBIX MPEAMETOB;

pelIeHre TPaKTHYECKUX 3a7au C MPUMEHEHUEM MPOCTEUIINX CBONCTB QUTYp;

BBINOJIHEHUE TMPOCTEHIINX MOCTPOCHUH M M3MEPEeHUl Ha MECTHOCTH, HEOOXOIUMBIX B
peanbHOU KU3HU;



B Tom umcie mmo kimaccam:
BeinyckHuk Hayuutes B 7-9 kiaccax (JJIS MCIIOJIB30BaHUS B MOBCEIHEBHOW JKHU3HU U
obecrieueHrst BO3MOXKHOCTH YCTIEITHOTO MPOAOHKEHHUsT 00pa3oBaHus Ha 6a30BOM YPOBHE)
JJ1eMeHTbI TEOPHH MHOKECTB M MATEeMATHYeCKOH JOTHKH
*  OnepupoBarb Ha 6230BOM YpPOBHE TOHSATHUSIMH: MHOXKECTBO, DJIECMEHT
MHOKECTBA, ITOJIMHOKECTBO, IPUHAAJICKHOCTh;
*  3a/1aBaTh MHO>KECTBA MEPEUHUCICHUEM UX HJIIEMEHTOB;
* HaxoIUTh TIiepecedycHHe, OOBEAMHCHHE, TMOJMHOXKECTBO B  MPOCTEHIINX

CUTYyalUsX;

*  OIepupoBaTh HAa 0A30BOM YpPOBHE MOHATHSIMU: ONPEEIICHHE, AKCUOMA, TEOpEMa,
JI0Ka3aTelIbCTBO;

* T[PUBOJWUTH IPUMEPbl M  KOHTPIPUMEPHI JUIA  IOATBEPKICHHS  CBOMX

BBICKa3bIBaHUM.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX NPEeIMETOB:
*  HUCHOJb30BaTh rpauyeckoe MpeaCTaBICHUE MHOXKECTB Ul ONUCAHUS pealIbHBIX MPOLECCOB
U SIBJICHUM, IPU PELICHNH 3a]a4 JPYTUX Y4EOHBIX MIPEIMETOB.

Yucaa
* OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSTUSIMH: HATypajlbHOE YHCIO, IO YHUCIIO,
OOBIKHOBEHHAsI JpO0b, NecATHYHAs ApoOb, CMemaHHas JapoOb, pPalMOHAIBLHOE YHCIIO,
apudmeTnyecKuil KBaJIpaTHBIN KOPEHb;
*  HCIOJIb30BaTh CBOMCTBA YKCEII U MPABUIIA AEHCTBUI IIPU BBIITOJTHEHUH BBIYUCICHU;
*  HCIMOJIb30BaTh IMPHU3HAKKU JEeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBIYUCICHUN U
pelIeHUU HECIOKHBIX 3a/1a4;
*  BBINOJHATh OKPYIJIEHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C IPAaBUIIAMU;
*  OIICHUBAThH 3HAUYCHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1€JI0T0 YHCIIa;
* pacrno3HaBaTh pallMOHAJIbHBIE U UPPALMOHAIBHBIC YUCIIA,
* CpaBHHUBATH YHUCIIA.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX PeIMETOB:
*  OILICHUBATH PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUN MPAKTUUECKUX 33/1a4;
*  BBINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYalUAX;
*  COCTaBJIITh YMCJIOBBIC BBIPAKEHUS MPH PEIICHUHM MPAKTUUECKUX 3a]ad W 3a7a4 U3 JAPYTUx
y4eOHBIX MPEIMETOB.

ToxkpecTBeHHbIE TPe00pPa30BaHUS
* BbIMONHATH HECJOXHBIE MpPeoOpa3oBaHUs i1 BBIYUCICHUS 3HAYCHUN  YUCIOBBIX
BBIPQKEHHM, COAEpXKAIIUX CTENEHW C HATypaJbHBIM II0KA3aTelIeM, CTENEHU C LEJIbIM
OTpHUIATETbHBIM ITOKA3aTENEM;
*  BBHINOJHATH HECJIOXHBIE MPEOOPa3oBaHMs IENBIX BBIPAKECHUI: pPACKPHIBATh CKOOKH,
MIPUBOJUTH TIOJIOOHBIE CIaraeMble;
*  HCIOJB30BaTh (DOPMYIBI COKPAIIEHHOTO YMHOXKEHUs (KBaJpaT CYMMBI, KBaapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOIIEHUS BBIYUCIICHUI 3HaYE€HUN BBIPAKCHHUIA,
*  BBHINOJHATH HECIIOXKHBIE TIPeoOpa3oBaHusl IPOOHO-TMHEWHBIX BBIPAKEHUN U BBIPAXKEHUH C
KBaJIpaTHBIMH KOPHSIMH.
B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:
* [IOHHMMAaTh CMBICI 3aIUCH YUCJIA B CTAHIAPTHOM BU/IE;
* OmepupoBaTh Ha HA30BOM YPOBHE MOHATHUEM «CTAaHAAPTHAS 3aMUCh YHUCTIAY.

YpaBHeHUs U HEPABEHCTBA
*  OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSMU: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, YpaBHEHHUE,
KOPEHb YPaBHEHUS, PCLICHUE YPAaBHEHUsI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE



HEPaBEHCTBA;
MIPOBEPSTH CIPABEMINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peniaTh JIMHEHHbIE HEPaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISIITUECS K IMHEHHBIM;
peniaTb CUCTEMBbI HECIIOKHBIX JIMHEMHBIX YPAaBHEHH, HEPABEHCTB;
MIPOBEPSITH, SIBJSETCS JIM IAHHOE YHCIIO PEIICHUEM YpaBHEHUs (HEPaBEHCTBA);
pelaTth KBaJipaTHble YpaBHEHUS M0 (GopMylie KOpHEH KBaJpaTHOTO YpaBHEHUS,
M300pakaTh PEIICHHUSI HEPABCHCTB M UX CHCTEM Ha YHCIIOBOU MPSMOA.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUM IPYTUX IPEeIMETOB:
COCTaBJISITh M PEIIATh JUHEWHBIC YPABHEHUS MPU PEIICHUU 3aJlay, BO3HUKAIOUIUX B JAPYTUX
yueOHBIX MpeaMeTaXx.

DOyHKUHHN
HaxoauTs 3HaueHune GyHKIMM MO 33JJaHHOMY 3HAUYEHHUIO apTyMEHTa;
HaxoJuUTh 3HAUYE€HUE aprymMeHTa II0 3aJaHHOMY 3HAYCHMIO (QYHKUUH B HECIOXKHBIX
CUTYalUsX;
OIIPEAEIATD IOJIOKEHUE TOUKH 110 €€ KOOpANHATaM, KOOPAUHATBl TOYKU IO €€ MOJIO0KEHUIO
Ha KOOPJMHATHOM IJIOCKOCTH;
no rpaduKy HaxXOOUTh O0JACTh ONpEAEICHMS, MHOXECTBO 3HAUY€HUM, HyIu (GYHKLIHH,
IIPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUsl M yObIBaHUS, HauOoJjbllee U
HalMEHbllIee 3HaueHUs (PyHKIHY;
CTPOUTH TpayK JIMHSHHON PYHKIINH;
IIPOBEPATH, ABISETCA JIM JaHHbIM rpaduk rpadpukoM 3agaHHON (yHKIMHM (JIMHEHHO,
KBaJPaTUYHOM, OOpaTHON MPOMOPIIMOHAIIBHOCTH );
OIIpeNIeNIATh NPUOIMKEHHBIE 3HAUE€HUS KOOPJMHAT TOUKH NepeceueHus rpadukoB GyHKLIUH;
orepupoBaTth Ha 0a30BOM YPOBHE MOHATHUSMH: IOCIEIOBATEIBHOCTD, apupMeTHYecKas
IIporpeccusi, reoMeTpudeckas Iporpeccusl;
pelaTth 3a/1a4l Ha IPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJIYYEH HEMOCPEICTBEHHBIM
noJicueToM 0e3 mpuMeHeHus Gpopmyi.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHHU APYTUX NMPeJIMeTOB:
UCMOJb30BaTh TPa(GUKH peasbHBIX MPOLECCOB M 3aBUCUMOCTEH JUIs ONpe/ieeHnsl UX CBOUCTB
(HauOosplIME W HaWMEHBIINE 3HAYEHMsI, IPOMEXYTKH BO3pacTaHusl U yObIBaHMs, 0o0nacTu
MOJIOKHUTEBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);
HCIIOJIb30BaTh CBOMCTBA JUHEHHON (pyHKUMU U ee rpa@uK MpU pelIeHUuH 3ajad U3 IpYyrux
y4eOHBIX IPEAMETOB.

CTaTHCTHKA H TeOPHs BEPOSITHOCTEH
NwmeTs MNpEACTABJICHUE O CTATUCTUYCCKUX XapaKTCPUCTUKAX, BCPOATHOCTHU cnyqaﬁHoro
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
pemaTtb HpOCTeﬁIHPIe KOM6I/IHaTOpHI)Ie 3a1a4ynu MCETOAOM IIPSAMOro M OpraHUu30BaHHOTO
nepedopa;
MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHII, TUarpamm, rpauKos;
YUTaTh HH()OPMAILIHIO, IIPEICTABICHHYIO B BUJC TaOIMIIBI, THAarpaMMbl, Tpaduka;
OMPEACIIATE OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTHKHU YN CIIOBBIX Ha60pOB;
OILICHUBATh BEPOSITHOCTH COOBITHS B IMPOCTEHIIINX CIyYasix;
HUMCETH NIPEACTABIICHUEC O POJIM 3aKOHA 6OJ'II)I_HI/IX YUCCJI B MAaCCOBBIX SIBJICHUAX.

B noBceHeBHOM KH3HHM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
OILIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;
HUMETh IPEJCTABICHNE O POJIH MPAKTUYCCKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHI;
CpaBHHUBATb OCHOBHBIC CTATUCTUUYCCKUEC XAPAKTCPUCTUKHU, ITOJTYUCHHBIC B IIPOLCCCE PCIICHUSA
IPHUKJIATHOM 3a/1a4M, U3YYCHHS PEaIbHOTO SIBJICHHS,
OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITHI ¥ SIBJICHHN B HECIOKHBIX CUTYAIIHSX.



TexcToBbBIE 3a1a4H
Pemrate HecI0XKHBIE CIOXKETHBIC 33]1a4d Pa3HBIX THIIOB Ha BCE apu(MeTHIeCKUe ICHCTBHS,
CTPOUTH MOJENIb YCIOBUS 3amauu (B BUIEC TaOIUIIBI, CXEMBI, PUCYHKA WM YpPaBHECHUS), B
KOTOPOH JaHbl 3HAYCHHUS JBYX W3 TPEX B3aUMOCBS3aHHBIX BEIMYHH, C IICIBIO IOMCKA
peIleHUs 3a]a49H;
OCYIIECTBIISITh CIIOCOO IMOKMCKA PEIICHHs 3allaud, B KOTOPOM DPAacCyKICHHUE CTPOUTCS OT
YCIIOBUS K TPEOOBAHHIO MIIA OT TPEOOBAHUS K YCIOBHIO;
COCTABIISATH TUIAH PEIICHUS 3a/1a4H;
BBIJICTISIT ITAITbI PEIICHUS 33]1a9H,
WHTEPIPETHPOBATh BBIYUCIUTEIbHBIC PE3YIbTaThl B 3ajade, HCCIEAOBaTh IOIyYCHHOE
pelIeHHe 3a1a4u;
3HATh Pa3IMYUe CKOPOCTEH 00BEKTa B CTOSUCH BOJIC, TPOTHB TEYCHUS U MO0 TCUCHUIO PEKU;
pelaTh 3a/a4n Ha HaXOXKJICHHE YaCTH YUCIIa M YHCTIa [0 €ro YacTH;
pemaTh 3a/1a4d pa3HbIX THIIOB (Ha paboTy, HA MOKYIIKH, HA JIBUKCHHUE), CBI3BIBAIOIIUX TPU
BEJIMYMHBI, BBIICIISATH ATH BEJTUYUHBI M OTHOIICHHS MKy HUMU;
HAXOJIUTh MPOIIEHT OT YUCIIA, YUCIIO MO MPOLEHTY OT HETr0, HaXOJIUTh MPOLEHTHOE CHIKCHHE
WJTH TIPOLICHTHOE TTOBBIIICHUE BETUIHHEI;
pelaTh HECJIOKHBIC JIOTUYSCKHE 3a7]a4l METOJIOM PACCYXKICHUH.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
BBIJIBUTaTh THUIIOTE3bl O BO3MOKHBIX IMPEIEIIbHBIX 3HAUCHHUSX MCKOMBIX B 3aja4e BEJIHMYUH
(enatb NPUKUIKY).

I'eomeTpuueckne purypsoi
OnepupoBath Ha 6a30BOM yPOBHE MOHSATUSIMU T€OMETPUUECKUX (pUryp;
U3BIICKaTh WH(POPMAIMIO O TEOMETPHUECKUX (UTypax, MPEACTAaBICHHYI0O Ha 4YepTekax B
SIBHOM BUJIE;
MPUMEHSTh JJI pelIeHUs 3a7ad FeoOMETpUYecKHe (akThl, €CIU YCIOBUS HUX MPUMEHEHUS
3aJaHbl B IBHOU (opme;
pelaTh 3aa4 Ha HaX0XK/IEHHE T€OMETPUYECKUX BEJTMYHH 10 00pa3liaM WK aJrOpUTMaM.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:
UCIOJIb30BaTh CBOWMCTBA TE€OMETPUYECKUX (UTYp [UIsl pElIeHUs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsX [TOBCEIHEBHOM KU3HU, 3a/1a4 IPAKTUYECKOTO COACPKAHMS.

OTHomEeHHus
OnepupoBarb Ha 0a30BOM YpOBHE TMOHSATUSIMU: PaBEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapauIeIbHOCTh MPSAMBIX, MEPIEHAUKYIIPHOCT MPSMBIX, YTIIbI
MEXY IPSAMBIMU, IEPICHAUKYIISAP, HAKIOHHAS, IIPOCKLIUSL.

B noBceqHeBHO KM3HN H NIPU U3YYEeHNH APYTHX MPEIMETOB:
HCIIOJIB30BAaTh OTHOIIICHUA IJISI peI_HeHI/ISI HpOCTeI\/'IIHI/IX 3aJa4, BO3HHKAIOIIUX B peanLHoﬁ
JKU3HH.

HN3mepenus ¥ BbIYMCICHUSA
BrINonHATE U3MEpEeHUE JUIMH, PACCTOSHUM, BEIUYHMH YIJIOB, C IIOMOIIbI0 HHCTPYMEHTOB IS
U3MEPEHUM JIUIUH U YIJIOB;
MPUMEHSTHh (POPMYJIbl IEPUMETPA, IO U 00beMa, IUIOMAAN TOBEPXHOCTH OTIEIbHBIX
MHOT'OI'PAHHUKOB IIPU BBIUUCIIEHUAX, KOI1a BCE JaHHBIE UMEIOTCS B YCIIOBUY;
npuMeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHE COOTHOLIEHMS JJIs
BBIYMCIICHUS IIIUH, PACCTOSIHUM, IIJIOIIAIEH B IPOCTEUIINX CIydasix.

B noBceHEBHOM KW3HU U NIPU U3YYEHUU APYTHX MIPEAMETOB:
BBIYUCIIATh PACCTOSIHUSA HA MECTHOCTU B CTAHJAPTHBIX CUTYaLUAX, IJIOMAAN B IPOCTEUILINX
Cllydasix, IpUMEHATh (POPMYJIbl B IPOCTEHIINX CUTYAIUSAX B IOBCEAHEBHOM KU3HH.



I'eoMeTpHu4yecKkue MOCTPOEHUS
N3o0paxkaTh TUMOBBIC TIIOCKKE (GUTYPHI U (GUTYPHI B MPOCTPAHCTBE OT PYKH M C IMOMOIIBIO
WHCTPYMEHTOB.

B noBceiHEeBHOM >KU3HU U MTPH U3YYEHUH JPYTHX IPEIMETOB:
BBITIOJIHATH HpOCTCfIIHHG MOCTPOCHHUA HA MCCTHOCTH, HGOGXOI[I/IMBIG B peaanoﬁ JKU3HU.

I'eomeTpuuyeckune nmpeodpazoBaHus
Ctpouth Gurypy, CHMMETPUUHYIO JaHHOW (GUTYpPE OTHOCHUTEIBHO OCH U TOYKH.
B noBcenHeBHOM KU3HU U TIPU U3YUYCHHUH APYTUX TPEAMETOB:
pacro3HaBaTh JIBM)KCHHE OOBEKTOB B OKPYKAIOIIEM MHUPE;
pacrno3HaBaTh CHMMETPHYHBIC (DUTYPBI B OKPYKAIOIIEM MHUPE.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
OnepupoBarhb Ha 0a30BOM YPOBHE MOHSTHSIMH BEKTOpP, CyMMa BEKTOPOB, MpPOU3BEICHUE
BEKTOpa Ha YHUCJIO, KOOPJUHATHI Ha TNIOCKOCTH;
OTIpEeACNATh MPUOIMKEHHO KOOPAWHATHI TOYKU IO €€ H300paKEHUI0 Ha KOOPIWHATHOU
IIJIOCKOCTH.

B nmoBcenHEeBHOM KU3HU U TIPU U3YYSHUH JPYTUX MPEIMETOB:
WCIIOJIB30BaTh BEKTOPHI ISl PELICHUs MPOCTEUIIMX 3a7a4 Ha OMPENEICHHUE CKOPOCTH
OTHOCHUTENILHOTO JIBUKEHUSI.

HcTopusi MaTeMaTuKH
OnuceIBaTh OTACJIBHBIC BbIJAIONIUCCA PE3YyJIbTAThl, IOJIYYCHHBIC B XOJAC pPa3BUTUA
MaTeMaTHUKH KaK HayKu;
3HAaTb IPUMEPLI MATCMATHYCCKUX OTKpI)ITI/Ifl U HUX aBTOPOB, B CBA3U C OTCUECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;
IMOHUMATh POJIb MAaTEMATUKHN B Pa3BUTUH Poccun.

MeToabl MATEMATHKH
BBI6I/IpaTB MO AXOASIITUI I/I3y‘{eHHLII>’I MEeTOod  AJid  PCIICHUA HU3YUCHHBIX  TUIIOB
MAaTEMAaTHUYCCKUX 3aJa4,
HpI/IBO,[[I/ITB IIPHUMCPLI MATEMAaTHUYCCKUX 3aKOHOMepHOCTeﬁ B 0pr>1<a}omel71
JICHCTBUTEIFHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

BrInmycKHUK MOJTYYUT BO3MOKHOCTh HAYIUTRCS B 7-9 Kitaccax juist o0ecredeHus

BO3MOJXHOCTH YCIICHIHOT'O ITPOIOJIZKCHHU O6paSOBaHI/I$I Ha 0a30BOM U YFJ'IY6J'ICHHOM YPOBHAIX

DJieMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH
*  OmnepupoBarTh TOHSATUSAMU: ONpEIEICHUE, TEeOpeMa, aKCHMOMa, MHOXECTBO,
XapaKkTePUCTUKU MHOXKECTBA, DJJIEMEHT MHOXXECTBa, IyCTOE, KOHEYHOE H
OCCKOHEYHOE€ MHOXKECTBO, IMOJMHOXXECTBO, TPUHAICKHOCTh, BKIIOUEHUE,
PaBEHCTBO MHOXECTB;
*  W300pakaTh MHOXKECTBA W OTHOIIIEHWE MHOKECTB C TTIOMOIIBIO KPYroB Dujepa;
* OmpenensiTh NPUHAUIKHOCTH DJJIEMEHTa MHOXECTBY, OOBEAUHEHHIO U
MIEPECEUCHUIO MHOYKECTB;
* 3aJaBaTb MHOXKECTBO C IIOMOIIbIO MEPEUYHCICHUS] DJIEMEHTOB, CJIOBECHOTO
OTICAHUS;
* ONepupoBaTh NOHATUSMHU:  BBICKA3bIBAHUE, MCTHHHOCTb U  JIOXKHOCTh
BBICKA3bIBAHUSA, OTPHULAHNEC BBICKa?,I)IBaHI/II\/'L OIr€panu Haa BBICKA3bIBAHHUAMMU: U,
WM, HE, YCIOBHBIE BHICKAa3bIBAHUS (MMIUIUKAIIHH);
*  CTPOUTH BHICKA3bIBAHUS, OTPUIIAHUS BbICKA3bIBAHUI.
B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:



CTPOUTDH LHCIIOYKH yMO38.K.HIO‘I€HPII>i Ha OCHOBC HMCIIOJIb30BAaHU: IIPABHII JIOTUKHU;
HCII0JIB30BAaTh MHOXKECTBA, OIICpallii ¢ MHOXCECTBAMU, UX l"pa(bI/I‘IeCKOC MpEaACTaBJICHUE AJIA
OIMUCaHUs PCAJIBHBIX ITPOLCCCOB U SIBIICHHI.

Yucaa
OnepupoBaTh MHOHATHSAMHU: MHOXXECTBO HATYPAJIbHBIX YHCEN, MHOYKECTBO LEJIbIX YHCEIl,
MHOXECTBO PAIlMOHAJIBHBIX YHCEJl, HPPAIMOHAIBHOE YHCJIO, KBAJpaTHBIM KOPEHbD,
MHOXECTBO JICWCTBUTEIIBHBIX UHCET, TIE€OMETpPHYECKass MHTEPIPETalns HaTypaJbHbIX,
LEJIBIX, PALIMOHANIBHBIX, JEHCTBUTEIBHBIX YUCEN;
MOHUMATb U OOBSACHATH CMBICII TO3UIIMOHHOM 3aliCH HaTypaJIbHOTO YHCIA;
BBITIOJIHSITH BBIYMCIICHHS, B TOM YHCIIE€ C HCIOJIB30BaHUEM IPUEMOB pallMOHATBHBIX
BBIYMCIICHHI;
BBITIOJIHSITH OKPYTJIEHUE PAllMOHAIBHBIX YHCEII C 33JJaHHON TOYHOCTBIO;
CPaBHUBATh PALlMOHAIBHBIE U UPPALMOHAIIBHBIE YHUCIIA;
MPEACTABIISITH PALIMOHATILHOE YUCIIO B BUJE ICCITHYHON JPOOH
YIOPSAOYMBATH YHCIIA, 3alIMCAHHBIE B BUJE OOBIKHOBEHHOM M AECATUYHON POOH; HAXOIUTh
HO/I n HOK uucen u ucnosib30BaTh UX MPHU PEIICHUH 3a/1a4.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NIPeIMETOB:
MIPUMEHATD MPaBUJIA TPUOJIMIKEHHBIX BBIYUCICHUHN MPU PEIICHUHU MPAKTUYSCKUX 3a7a4 U
pElIeHnH 3aa4 JPYTUX Y4eOHBIX MTPEeIMETOB;
BBITIOJIHATH CPABHEHUE PE3YJbTATOB BHIYMCIICHUM MPU PEIICHUH MPAKTUYECKUX 3a7a4, B TOM
qyclie TPUOTMKEHHBIX BRIYUCIICHUN;
COCTABJISITh M OLICHUBATh YUCIIOBBIC BBIPAXKEHUS MIPU PEIICHUN MTPAKTUUECKHUX 3a/1a4 U 337124
U3 IPYTUX y4eOHBIX MPEIMETOB;
3aMUCHIBaTh M OKPYTJIATH YMCIIOBBIC 3HAUCHUS PEAJIbHBIX BEJIMUUH C UCIIOIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE TPe0OPaA30BaAHUS
OmnepupoBaTh MOHATUSIMH CTETICHU C HATYPaJIbHBIM ITOKA3aTeNIeM, CTETICHHU C LIETBIM
OTPHILIATENILHBIM MIOKA3aTeIeM;
BBITTOJIHATH TIPEOOPa30BAHMS LIENIBIX BBIPAKEHH: IEHCTBUS C OJTHOWICHAMH (CIIOXKEHNE,
BbIUUTAHUE, YMHOXKEHUE), IEHCTBUS C MHOTOWIEHAMH (CIIOKEHHE, BBIYMTAHUE,
YMHOKEHUE);
BBINOJIHATH Pa3I0OKEeHNE MHOTOUJICHOB HA MHOYKUTEN OJHUM M3 CIIOCOOOB: BEIHECEHHE 32
CKOOKY, TPYNITUPOBKA, UCIIOJIb30BaHIE (HOPMYJT COKPALICHHOTO YMHOKEHUS; BBIJICIISATh
KBaJ[paT CyMMBI 1 Pa3HOCTH OJHOYJICHOB; PAaCKJIabIBaTh HA MHOXKUTEIHN KBaIPATHBIN
TPEXJICH;
BBIMOJIHATE ~ MPEoOpa3oBaHUsl  BBIPAXKEHUH,  COJEpXkallUX CTENeHH C  LEJIbIMU
OTPHIIATEIIFHBIMU TIOKA3aTEeNISIMU, TEPEXOIUTh OT 3allMCH B BHJE CTENCHH C IEJIBIM
OTPHIIATENILHBIM TIOKa3aTeNleM K 3allUCH B BUE Ipoou;
BBITIOJHATH MpeoOpa3zoBaHusl IpoOHO-pAIlMOHATIBHBIX BRIPAKEHUN: COKpaIlIEHHE Ipooeii,
IpUBEJCHNE alreOpandeckux Apodeii k o0IeMy 3HaMeHaTeto, CI0KEeHNE, YMHOXKEHUE,
neneHue anredpandeckux ApooOeid, BO3BeeHHE aaredpanyeckoi 1podu B HATypaIbHYIO U
LEJIYI0 OTPULATETIbHYIO CTETIEHB; BBIIIOIHATH IPE0Opa30BaHus BIPAKEHHH, COepKaIIIX
KBaJ[paTHbIC KOPHHU;
BBIJICJIATH KBAJPaT CyMMBbI HJIM PA3HOCTH JIBYWICHA B BBIPDAKEHHSX, COIEPIKAIINX
KBaJ[paTHbIE KOPHH; BBITIOIHATH IPe0Opa30BaHUs BRIPAKCHUHN, COICPIKAIINX MOIYIIb.

B noBceHeBHOI :KM3HHM M NIPH U3YYeHUH APYIUX NPeAMETOB:
BBITTOJTHATE TIPEOOPa30BaHUsI U ICHCTBUS C YHCITAMH, 3aIlICAHHBIMU B CTAaHIAPTHOM BHJIC,
BBINOJIHATH MPE0Opa30BaHMsl aNredpanyeckKuX BhIPaKEHUH MPU PeLIeHUHN 33124 IPYTUX
Y4eOHBIX
MIPEIMETOB.



YpaBHeHus1 1 HepaBeHCTBa
OnepupoBarh TMOHSTUSMU: YypPaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHMUs, pEILICHUE
HEPaBEHCTBA, PaBHOCHJIbHBIC YpaBHEHHUS, 00JaCTh ONpEAeiCHUs ypaBHCHHS (HEpPaBEHCTBA,
CUCTEMbI YPaBHEHUM WJIM HEPABEHCTB);
peraTh JIMHEHHbIC YpaBHEHUS U YPABHEHHS, CBOJIUMBIC K TUHEHHBIM C TIOMOIITBIO
TOKJICCTBCHHBIX ITPEOOPa30BaHUIA;
pemaTh KBaJipaTHbIC YPaBHECHUS U YPAaBHEHUS, CBOAUMBIC K KBaIPATHBIM C IIOMOIIIO
TOKJICCTBCHHBIX ITPEOOpPa30BaHUIA;
pemaTh IpoOHO-TMHEHHBIC YPaBHEHUS,
pelaTh NpOCTEUIINE UPPALIMOHAIBHBIE YPAaBHEHHUSI BU1A
peraTh ypaBHEHHS BUJA PEIIaTh YPAaBHEHHUS CIIOCOOOM Pa3JIOKEHUS Ha MHOKHUTEIH U
3aMCHbI HepeMeHHOﬁ; HCIIOJIB30BAaTh MCTOJ MHTCPBAJIOB AJId pCIICHUSA LCIbIX U IIpO6HO-
palMoHaIBHBIX HEPABEHCTB; pelIaTh JIMHCHHBIC YpaBHEHUS U HEPABEHCTBA C TTapaMeTPaMH;
peliaTh HCCJIIOKHBIC KBAAPATHLIC YPABHCHUSA C MTApaMCTPOM; p€llaTb HECIOKHBIC CUCTCMbI
JIMHEWHBIX YpaBHEHUHN C TTapaMeTpaMu;
peliaTh HCCIIOKHBIC YPABHCHHA B LCJIbIX YUCIIAX.

B noBcenHeBHOI )KU3HM U MIPH U3YYEHUH IPYTUX MPeIMETOB:
COCTaBJIATH U pCIIaTb JIMHENHBIE U KBaJIpaTHBIC YPAaBHCHUA, YpaBHCHHUA, K HUM CBOAAIIUCCH,
CUCTEMbl JIMHEHHBIX YpaBHEHWM, HEPABEHCTB MpPU PEIICHUU 3a1ady JAPYruX Y4eOHBIX
MIPEIMETOB;
BBITIOJIHATH OLICHKY IMPaBIONOJI00MS PE3yJIbTaTOB, MOJIYYaeMbIX IIPH PEIICHUH JTUHEHHBIX U
KBaJpaTHBIX YPABHEHHUI U CHUCTEM JIMHEMHBIX YPABHEHUM U HEPABEHCTB NIPU PEUICHUH 33]1a4
JIPYTUX YYEOHBIX TIPEIMETOB;
BI)I6I/IpaTB COOTBCTCTBYIOIIMUEC YPaBHCHUA, HCPABCHCTBA MJIM UX CHCTCMBI JJIA COCTAaBJICHUA
MaTeMaTHYeCKOW MOICIIH 3aIaHHON PEaTbHOM CUTYaIlUU WJIU MPUKIIATHON 3a1a4H;
YMETb HMHTEPHPETUPOBATh IIOJYYECHHBIM IPU PEIICHWM YpPaBHEHUS, HEPABEHCTBA WIIN
CHUCTEMBI pe3yJbTaT B KOHTEKCTE 3aJJaHHOM peajbHON CUTYallu UM MPUKJIaJHON 3a/1a4u.

DOyHKIMH
OnepupoBaTh NOHATUAMU: (QYHKIMOHAIbHAsI 3aBUCUMOCTb, (YHKIMS, rpapuK (QyHKIHH,
crocoObl 3ajaHus (QYHKIUHM, apryMEHT M 3HaueHue (DyHKIUH, 00JacTh ONpeneleHus M
MHOKECTBO 3HAueHUN (QYHKUMH, HYIM (QYHKIUH, NPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTh/HEUETHOCTh (PYHKIIUH;
CTpPOUTH TpaUKU JIMHEHHOW, KBaJpaTUYHOW (yHKIUH, 0OpaTHOW MPONOPLUOHATIBLHOCTH,

(GyHKIIMM BUIA
Ha MpUMepe KBaJpaTHUYHON (DYHKIMHU, UCIOIB30BaTh MpeoOpa3oBaHus rpapuka (QpyHKIUU

y=Ff(X) 11 mocTpoeHus rpapukoB QYHKIMHA ~ A (kx+ D)t e,

COCTaBJIATh YPAaBHEHHUs NPAMOM IO 3aJlaHHBIM YCJIOBMSIM: IIPOXOJSLIEH Yepe3 JIBE TOUKHU C
3aJJaHHBIMU KOOpPJIMHATaMM, MPOXOJAIIEH depe3 NaHHYI0 TOUKY M MapajuieIbHONW JaHHON
MPSIMOW;
UCCIEe0oBaTh (PYHKIIMIO 10 ee rpaduKy;
HaXOJUTb MHOYKECTBO 3HAUEHUM, HYJIM, NPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON (PYHKIINH;
ONEpPUPOBATh  TMOHATHAMHU:  TIOCJIEJOBATENILHOCTh,  apUMeTHdecKkas  mIporpeccus,
reoMeTpHuuecKas Mporpeccus;
peraTh 3a/1aud Ha apu(pMETHUECKYIO U TEOMETPHUECKYIO TPOrPECCHIO.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:
WUTIOCTPUPOBATh C TOMOIIbI0 TpaduKa peasbHyl0 3aBUCHUMOCTb MM TPOIECC MO HX
XapaKTEPUCTUKAM;



UCIOJIb30BaTh CBOMCTBA U IrpaMK KBaIpaTUYHON (QYHKIMU MPU PEIICHUH 33a1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB.

TexcToBbIE 3a1a4H
Pemarp mpocThie W CIOXKHBIC 3a/Ja4dl Pa3HBIX THUIIOB, a TaKXKe 3aJaud IOBBIIICHHOM
TPYIHOCTH;
UCIOJIb30BAaTh pa3Hble KpaTKUE 3alMCH KaK MOJENIM TEKCTOB CJIOXHBIX 3ajad Jyisl
MOCTPOCHHUS TOMCKOBOW CXEMBI U PEIlICHUs 33/1aY;
pa3nauyaTh MOJENb TEKCTa U MOJENb PEIICHUs 3ajaud, KOHCTPYHpPOBaTh K OAHOW MOJENH
pelleHus HEeCI0KHOM 3a]]aun pa3Hble MOJIEH TEKCTa 3a/1auH;
3HATh U MPUMEHATH 00a crocoba moucka penieHus 3aaa4d (0T TpeOOBaHUS K YCIOBUIO U OT
YCJIOBHS K TPEOOBAHHMIO);
MOJICIMPOBATh PACCYKICHHS ITPU MOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;
BBIJICTISIT ATAIlbl PEHICHUS 3a/1a4H U COJIep KaHUe KaXKIO0ro ITara;
YMETh BBIOMpATh ONTHMAJBHBIM METOJ[ PEIICHUs 3aJadyd M OCO3HABaTh BBIOOP METO]A,
paccMaTpuBaTh pa3InYHbIE METObI, HAXOAUTH Pa3HbIE PELICHUS 3a7auu, €CIIU BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3a7ay;
BBITIOJHATH pa3iMYHble MPeoOpa3oBaHus MPEUIOKEHHON 3a/l1ayd, KOHCTPYHpPOBATh HOBBIC
3a[a4d U3 JaHHOU, B TOM YHCIIe OOpaTHEIE;
WHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3YylbTaThl B 3a7aue, HCCIEAOBATh MOIYUYEHHOE
pelleHue 3a1auu;
AQHAIM3UPOBATh BCEBO3MOKHBIE CUTYallMd B3aWMHOTO PACHOJIOKEHHUS JABYX OOBEKTOB U
W3MCHEHHUE WX XapaKTEPUCTUK MIPH COBMECTHOM JIBIDKEHUU (CKOPOCTH, BPEMs, PACCTOSHHE)
IIPU pelICHUH 33/1a4 Ha JBUKEHHE JIBYX OOBEKTOB KaK B OJJHOM, TaK M B MIPOTHUBOIMOJIOKHBIX
HAIPABIICHUSX;
UCCJIEIOBAaTh BCEBO3MOXKHBIC CHUTYallMM IPU PEIICHUHM 3a]ady Ha JIBIDKEHUE 10 peKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;
pemiaTh pa3HOOOpa3HbIE 3a/1a4H «HA YaCTH»,
pemath ¥ O0OOCHOBBIBATH CBOE pEILIEHHE 3a/ad (BBLIEIATH MaTeMaTHUYECKYI0 OCHOBY) Ha
HAXO0XJICHHE YaCTH YKCIIa U YUCIIa TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIA ApooH;
OCO3HABATh M OOBSICHITH HJICHTUYHOCTH 337129 Pa3HbIX THUIIOB, CBSA3BIBAIOIINX TPH BEIIMYUHBI
(na paboTy, Ha MOKYIKH, HA JABI)KECHHUE), BBIACIATH TH BEIWYUHBI U OTHOIICHUS MEXKIY
HUMHU, TIPUMEHSATh UX TIPU PEIICHUU 33]1a4, KOHCTPYHUPOBATH COOCTBEHHBIC 3a/1a4 yKa3aHHBIX
THUTIOB;
BJIa/IETh OCHOBHBIMM METO/IaMHU PELLIEHUS 3a7]ad Ha CMECH, CIUIaBbl, KOHIIEHTPAIHH;
pemiate 3a7adyd Ha TPOLEHTH, B TOM YHCIE, CIOXKHBIE MPOLEHTH C OOOCHOBaHHUEM,
WCIIONIb3YsI pa3HBIE CIIOCOOBI;
peliaTh JOTHYeCKHe 3a/1a4i pa3HbIMU CIIOCOOAMH, B TOM YHCIIE, C IBYMS OJIOKaMU U C TPeMs
0J10KaMH TaHHBIX ¢ TIOMOIIBIO TAOIUII;
pemaTh 3a7a4d M0 KOMOMHATOPHKE M TEOPUU BEPOSTHOCTEH HAa OCHOBE HCIIOIH30BAHUS
M3YYE€HHBIX METOJIOB 1 0OOCHOBBIBAThH PEILIECHUE;
peliaTh HECIOXKHBIE 331aUd IO MaTEMaTHYECKON CTaTUCTHKE;
OBJIaJIETh OCHOBHBIMH METOJAMHU pPEIIEHUS CIOKETHBIX 3aJay: apU(PpMETHUECKU,
anrebpandeckuii, mepebop BapUaHTOB, TEOMETPUYECKH, TpadUUeCcKii, TPUMEHATh UX B
HOBBIX 110 CPAaBHEHHIO C U3YYCHHBIMHU CHTYAITHIX.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:
BBIIETISATh TIPU PEIICHUH 3aJlad XapaKTEepUCTUKHU paccMaTpUBaeMOi B 3ajjaue CUTYallUH,
OTIIMYHBIE OT PEATbHBIX (T€, OT KOTOPBIX aOCTParupoOBaIKCh), KOHCTPYUPOBATH HOBBIC
CUTyallMd C YYETOM OJTHUX XapaKTePUCTHK, B YaCTHOCTH, NpPH pPEIICHWH 33Ja4 Ha
KOHIIEHTPAIIUH, YIUTHIBATh TNIOTHOCTh BEIIECTBA;
pemaTte U KOHCTPYMPOBATh 33Jayd Ha OCHOBE PACCMOTPEHHS pPEaJbHBIX CUTYyallUd, B
KOTOPBIX HE TPEOYETCsI TOYHBIN BBRIYUCIUTEIBHBIA PE3ysIbTarT;



pelmiaTh 3aja4r Ha ABUIKCHUC I10 PCKE, paCCMATpUBaAsA pa3HbIC CUCTECMbI OTCUCTA.

CTaTHCTHKA U TeopUsi BEPOSITHOCTEMH
OnepupoBaTh MOHATUSAMU: CTOJIOYATHIC U KPYTOBBIE IUArpaMMBbl, TAOIHIIBI JAHHBIX, CPEIHEE
apudmernyeckoe, MeAMaHa, HauOoJsiblliee W HaMMEHbIEe 3HAUYeHUs BBIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE, CTydaliHas H3MEHYUBOCTD;
U3BJIEKaTh WH(OPMALIMIO, TPECTABICHHYIO B TaOIUIaX, HA IUarpaMMax, rpadukax;
COCTaBIISITh TAOIUIIBI, CTPOUTH TUATPAMMBI U TpaUKH Ha OCHOBE JIaHHBIX;
ONEepUPOBaTh MOHATUSAMH: (haKTOpHald dYHCla, NMEPECTAaHOBKU U COYETAHMSI, TPEYrOJbHUK
ITackans;
MPUMEHSTDH [IPABUIIO MPOU3BEICHUS MPU PELICHUH KOMOMHATOPHBIX 3a/1a4;
OTIEPUPOBATH MOHATHIMHU: CIIY9allHBIN OIBIT, CTy4ailHBIA BBIOOD, UCIIBITAHHUE, SJIEMEHTAPHOE
ciydaifHoe coObITHE (MCXOM), KIACCHYECKOE OIpeAeNieHUe BEPOSTHOCTU CIy4alHOro
COOBITHSI, OTICPAIIUU HAJl CITY9alHBIMH COOBITUSIMU;
MPEJICTaBIISITh UHPOPMALIHIO C TOMOIIBIO0 KPYroB Dilnepa;
peuarh 3aJa4d Ha BBIYMCIEHHUE BEPOSATHOCTH C IMOJICYETOM KOJUYECTBA BApPHAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX MPEAMETOB:
U3BJIEKAaTh, MHTEPIPETUPOBATh W TpeoOpa3oBbIBaTh HH(OpPMaLNIO, MPEICTaBICHHYIO B
Ta0liMnax, Ha JuarpaMmax, rpadukax, OTPaKAIOIIYI0 CBOHCTBA M XapaKTEPUCTUKH
peabHBIX MTPOLIECCOB U ABJICHMIA;
OTPEACIATh CTATUCTHYCCKHE XAPAKTEPUCTUKH BBIOOPOK IO TaOIUIAM, JHarpaMMam,
rpadukam, BHIIOIHATH CPABHEHHE B 3aBUCUMOCTH OT IIeJI PELICHHs 33/1a4U;
OIICHUBATh BEPOSITHOCTh PEaJbHBIX COOBITUN U SBJICHUM.

I'eomeTpuueckne purypsoi
OnepupoBaTh MOHATUSAMH F€OMETPUIECKUX (GUryp;
U3BJIEKAaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMAIMIO O TIE€OMETPHUYECKHX
burypax, IpeAcTaBICHHYIO Ha YepTexax;
NPUMEHSTh TeoMeTpUyYecKrue (QakThl JJi1 PELIeHHUs 3a/Jad, B TOM 4YHCIe, MPEeANnoararumx
HECKOJIBKO IIaroB PELICHMUS;
(bopMynupoBaTh B MPOCTEHIINX CIIydasix CBOMCTBA U MPU3HAKH QUTYD;
JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHMUS;
BJIQJ€Th  CTAaHAAPTHOW  Kiaccuukamue  MmiIockux  Quryp  (TpEeyrojibHHUKOB H
YETBIPEXYTOJIbHUKOB).

B noBceHeBHOM KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:
UCIOJIb30BaTh CBOMCTBA T'€OMETPUYECKUX (UIYyp Ui pelleHus 3ajad MPaKTHYEeCKOTo
XapakTepa M 3a/1a4 U3 CMEKHbIX JUCIHUILINH.

OTtHoweHus
OnepupoBaTh MOHATHUSMU: PABEHCTBO (UTYp, paBHBbIE (PUTYpbI, PABEHCTBO TPEYrOJIbHUKOB,
NapajuIeJIbHOCTh NPSMBIX, NEPHEHAUKYIIPHOCTh TNPSAMBIX, YIVIBI MEXAY MPSMBIMH,
NEPIEeHIUKYIISAP, HAKJIOHHAS, MPOEKIus, noaodue ¢uryp, noaoOHble (Urypbl, MOA0OHBIE
TPEYrOJIbHUKY;
NpUMEHSTh Teopemy ayeca U TEOpeMy O HPONOPLUUOHANBHBIX OTPE3Kax MpPU pPEUIeHUH
3az1ay;
XapaKTepu30BaTh B3aHMHOE PACIOJI0KEHUE MPSAMOIl U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B noBceaHeBHON KU3HU U IPU U3YYEHUH IPYTUX ITPEIMETOB!
MCIIOJIb30BaTh OTHOIICHUS JJIs PEIIeHUs 3a/]1a4, BO3ZHUKAIOIINX B pEeaIbHOM JKHU3HH.

I/I3MepeHI/IH U BBIYUCJICHUSA
OHQpI/IpOBaTB OpeaACTaBJICHUAMU O NJIMHE, IJIOIIAaU, 00BbeMe KaK BEIMUYMHAMH. HpI/IMeHHTB



teopemy Iludaropa, Gopmyinsl miomamam, odObeMa MpU PEIICHHMH MHOTOIIATOBBIX 3aJ]a4, B
KOTOPBIX HE BCE JAHHBIC MPEJICTABJICHBI SBHO, a TPEOYIOT BBIYUCIICHUH, ONICPUPOBATh Ooiee
IIUPOKUM KOJUYECTBOM (hOPMYJ JUIMHBI, IUIOMAAH, 00beMa, BBIYUCIIATh XapaKTECPUCTHKU
KOMOMHAIMKA GUryp (OKPYKHOCTEH M MHOTOYTOJIbHUKOB) BBIYHMCIATH PACCTOSHHUS MEXIY
¢dburypaMu, NpuMEHITh TPUTOHOMETPHUCCKUE (DOPMYJIBI JJIS BHIYUCICHUN B 00JIee CIIOMKHBIX
CITyYasiX, IPOBOJUTH BBIUMCIICHHS HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABICHHOCTH;
IIPOBOJIUTH MPOCTHIC BEIYMCIICHHS HAa O0BEMHBIX TEax;
(GbopMyJIMPOBATh 33JIa4H HA BBIUMCIICHHE JUIHH, TUIOIIAJIcH 1 00bEMOB U peliaTh uXx.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHUH JAPYTUX MPEIMETOB:
IIPOBOJIMTH BBIYHMCIICHUS HA MECTHOCTH;
NPUMEHSTH (DOPMYIIBI MPU BBIYUCIICHUSX B CMEKHBIX YYEOHBIX MpeIMeTax, B OKpYKarolen
JCHCTBUTEIILHOCTH.

I'eomeTpuyeckue NOCTpPoOEHU
N300paxarh reoMeTpuiecKkre (GUrypsl o TEKCTOBOMY U CUMBOJIEHOMY OTIMCAHHIO;
CBOOOJHO ONEPUPOBATH UEPTEKHBIMH HHCTPYMEHTAMH B HECTIOKHBIX CIIyJasX,
BBITIOJIHSITh TIOCTPOEHUSI TPEYTrOJIbHUKOB, IMPUMEHSATH OTIEIbHBIE METOABl TMOCTPOCHUN
HUPKYJIEM U JTUHEHKOM U MPOBOAUTH MPOCTEHIIINE UCCIIETOBAHMS YMCIIa PEIICHU;
n300pakaTh THUIIOBBIE IJIOCKHME (QUTYPHl M OOBEMHBIC Tejla C MOMOINBIO MPOCTEHIIMX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM XU3HU U TIPU U3YUEHUU JAPYTUX MIPEAMETOB:
BBITIOJIHATH MPOCTEUIITNE TOCTPOSHHUS HA MECTHOCTH, HEOOXOAUMBbIE B peaTbHOU KHU3HU;
OIICHUBATH Pa3MEPhl peaTbHBIX 00BEKTOB OKPYKAIOIIET0 MHUPA.

IIpeoopa3oBanus
OnepupoBaTh TOHATHEM JBIKEHHS M IIpeoOpa3oBaHUs MOJI00MS, BIAJCTh IpUEMaMU
MOCTpOEHUs (PUTYp C MCTIOIB30BAaHUEM JIBIXKCHHUU U MTpeoOpa3oBaHMil MOA00Ms, TPUMEHSThH
IIOJIyYEHHbBIE 3HAHUSI U ONBIT IOCTPOEHUN B CMEKHBIX IIPEAMETAX U B PEATBHBIX CUTYALUAX
OKpYKarollero Mupa;
CTpOUTH GHUTYpPY, TOJTOOHYIO JaHHOMU, MOJB30BATHCS CBOMCTBAMH MOI00US Al 000CHOBAHUS
CBOMCTB Quryp;
NPUMEHSTh CBOWCTBA JBIIKEHHUH /I TMPOBENEHHUS MPOCTEHIINX OOOCHOBAaHWI CBOWCTB
uryp.

B noBcegHEeBHOM KM3HHU U IPU M3YYEHHUH JPYTUX MPEAMETOB:
IPUMEHSTH CBOMCTBA IBUKEHUHN U MPUMEHSTH 11000HE sl TOCTPOSHUM U BHIYUCICHUH.

BexkTopbl M1 KOOPAUHATHI HA NJIOCKOCTH
OnepupoBaTh NMOHATHUSAMH BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, NPOM3BEIACHHE BEKTOpa Ha
YHCIIO, YTOJI MEXAY BEKTOpaMH, CKaJsSIpHOE IPOU3BEACHHE BEKTOPOB, KOOPAMHATHI Ha
IJIOCKOCTH, KOOPAMHATHI BEKTODA;
BBIMOJHATh JIEHCTBUSL HAJ BEKTOpaMHu (CIOKEHHE, BBIYUTAHHE, YMHOXKEHHE Ha YHUCIIO),
BBIUHCIIATh CKAJISIPHOE NPOM3BEAECHHE, ONPEAEIATh B IMPOCTEHIIMX CIydasX Yrojl MEXAy
BEKTOPaMH, BBIMIOJIHATH Pa30’KEHUE BEKTOpAa Ha COCTABJISIONINE, PUMEHSThH MOJIyYeHHBIE
3HaHUS B (PU3MKE, MOIb30BaTHCS (HOPMYIOH BBIUMCIECHUS PACCTOSHUS MEXIY TOYKAaMH IO
M3BECTHBIM KOOPJMHATAM, HCIIOJIb30BaTh YpaBHEHUS (DUTYp JUIs pelleHus 3a/1a4;
IPUMEHATHh BEKTOPbl U KOOPAMHATHI JUIsl PELICHHS] TEOMETPUUECKUX 3a]a4 Ha BBIUMCIICHHE
JUIVH, YTJIOB.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEJIMETOB:
MCIIOJIb30BaTh MOHATHS BEKTOPOB U KOOPJMHAT JIJIsl peuleH s 3a1a4 1o ¢usmke, reorpapuu u
JPYTUM Y4E€OHBIM MpeIMeTaM.

HcTopust MaTeMaTHKHU



* XapakTepu3oBaTh BKJIaJ BBIJAIOLIMXCS MAaTEMAaTUKOB B pPAa3BUTHE MATEMATUKH U HHBIX
Hay4HBIX 00JIaCTeH;
* TOHUMAaTh POJb MAaTEMATUKH B pa3BuTUU Poccum.
MeTtoabl MATEMATHKU
*  Hcnonb3yst U3ydeHHbIE METObI, TPOBOJUTh JJOKA3ATEIbCTBO, BBIMIOJIHATH OMPOBEPKEHUE;
*  BBIOMpATh U3YYEHHBIC METO/bI M UX KOMOWHALIMY JJISl peLICHHUS] MaTeMaTHYEeCKUX 3a/1ay;
*  HCIOJIb30BaTh MaT€MaTUYECKHE 3HAHMS JJIA ONUCAHUSI 3aKOHOMEPHOCTEH B OKpYKArOMICH
JEUCTBUTEIBHOCTH U IPOU3BEICHUSIX UCKYCCTBA;
*  TPUMEHSTh MPOCTEHIIME NPOrpaMMHBIE CPEIACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUH MaTEMaTHYECKUX 3aa4.
Conep:xanue Kypca MaTeMaTuKH B 7-9 kiiaccax
Anaredpa
Yucaa
PanuonanbHbie ynciaa
MHOXeCTBO palnMOoHaNbHBIX uuced. CpaBHEHHE palMOHAIBHBIX 4Hcell. JleicTBus ¢
pauuoHanbHbIMU unciaamu. Ilpedcmasnenue payuonanvHo2o uucia 0ecamuinou opoosvio.
HppaumonaibHbie Ynciia

[TonsiTue UPPaIMOHATILHOTO YHCIIa. PacrniozHaBanue
UppalMOHATBHBIX uncel. [Ipumepbt \/-
JI0Ka3aTesbCcTB B anireOpe. MppannoHaabHOCTh Yrcia [IpuMeHeHHE B T'COMETPHH.
Cpasnenue

uppayuonanbHblx yucen. Muoxcecmeo 0eicmeumenbHylx Yuce.

Toxxcoecmeennwvie npeobpazosanua YuciioBble 1 OyKBeHHbIE BbIPAKEHHS

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BblpaxkeHMs. IloncraHoBKa BbIpaXKEHM BMECTO

nepeMeHHbIX. Lleabie BbIpazkeHust

CreneHb ¢ HaTypalbHBIM IOKa3zaTeleM M ee cBoicTBa. [IpeoOpa3oBaHusi BeIpakeHUil,
COJIeprKaliX CTENEHH C HaTypaJIbHbIM IOKa3aTeeM.

OpHouneHn, MHorowieH. /JleficTBUS ¢ oOJHOWIEHAMHM M MHOTOWIEHaMH (CIOXKEHHE,
BbIUHMTaHUE, YMHOXKEHHE). DOpPMYJIbl COKPAILIEHHOTO YMHOXXEHHMSI: Pa3HOCTh KBaApaTOB, KBAJApaT
CYMMBI U pa3zHocTH. Pa3noxkeHne MHOro4JieHa Ha MHOKUTENU: BBIHECEHUE OOILIEr0 MHOKHUTENS
3a CKOOKH, 2pYyRRUpoGKa,npumenenue opmyn COKpauieHno2o ymuodcenus. Keaopammuwii
mpexuieH, pasiodicenue K6aopamHno20 mpexuiena Ha MHOMNCUmelu.

/{poOHO-panuoOHAIbLHbIE BHIPAKEHHUS

Crenenp ¢ uenbM MnokasateneMm. I[IpeoOpazoBaHue IpOOHO-TMHEMHBIX BBIPAKEHUIL:
CIIOKEHHE, YMHOXKEHHE, fieneHne. Anredpandeckas ApoOs. JlonycTumMble 3Ha4eHHs IEPEMEHHBIX
B JIpOOHOPAIIMOHANBHBIX BBIPAXKEHUAX. (OPMYNI COKpalleHHOro yMmHo)keHHus. CokparieHue
anredbpandeckux apoOei. IlpuBenenue anredpanueckux apobel Kk oOLeMy 3HaMEHATello.
JeiictBust ¢ anreOpanyecKuMu JApoOSMHU: CIOKEHHE, BBIYMTAHUE, YMHOXEHHE, JIeJICHHE,
BO3BEJICHUE B CTEIICHb.

[IpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIINX 3HAK MOIYJIS.

KBaaparuble KOpHH

Apudmernueckuil KBaapaTHbIH KopeHb. IIpeoOpa3oBaHue BBIpak€HUH, COAEpIKaIINUX
KBaJIpaTHble KOPHHU: YMHOXKEHHE, JeJIeHUE, BBIHECEHHE MHOXUTENS H3-10J 3HaKa KOpHS,
6HeCeHue MHOMCUMEN N0 3HAK KOPHAL.

YpaBHEeHUS M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHns

[lonsiTne ypaBHeHMsI M KOpHs ypaBHeHus. IlperncraBieHue o pPaBHOCHUIBHOCTH
ypaBHeHMid. O0nacTh onpeaeneHus ypaBHeHus (001aCTh TOMYCTUMBIX 3HAUE€HUH TepeMEHHOMN).

JIuHelHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeiHbIX ypaBHeHMH. JIuHelHoe ypaBHeHHE ¢ mapameTrpoM. KommuecTBo



KOpHEH JIMHEMHOr0 ypaBHEHHUsI. PellleHre TMHEeNHbBIX YPaBHEHUN C TapAMETPOM.

KBaapaTHoe ypaBHeHHe M €r0 KOPHH

KBanpatuele ypaBHeHud. Hemonnele KBagpaTHble ypaBHEHUs. JMCKpUMHHAHT
KBaJpaTHOro ypaBHeHus. Dopmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buema.
Teopema, oopamnas meopeme Buema. PemieHue KBagpaTHBIX YPAaBHEHHUU: HMCIIOJIb30BaHUE
dbopMynbl I HAXOXKIEHUS KOpHEH, Zpaguueckuii memoo peuwieHus, pazioxHceHue Ha
MHOMCUmenu, noodop KopHeil ¢ ucnonavioeanuem meopemvt Buema. Konuuecmeo kophei
K6aOpamHnozo ypaeHeHus 6 3asucumocmu om e20 Ouckpumunanma. buxeadpammnvie
ypasHueHua. YpasHenus, c600umvle K TUHEUHBIM U Keaopamuvim. Keadpamuuvle ypagnenus c
napamempom.

JApoOHO-paunoHaIbHbIE YPABHEHUS

Pemenne  mpocredmumx — ApoOHO-TMHEWHBIX  ypaBHeHHWH.  Pewenue  Opoomo-
PAYUOHAIbHBIX YPAGHEH UL,

MeTto/b1 penieHns ypaBHEHUI: METOIbI PABHOCUIIBHBIX TPEOOPa30BaHMM, METO]T 3aMEHbI
NepeMeHHol, rpadudeckuii Merton. Vcrmonp3oBaHME CBOMCTB (QYHKIMHA TpU PELICHUH
YpPaBHEHUU.

Ilpocmeiiwiue uppayuonanvhvle ypasHeHus euoa Jf (x)=a, ‘/f (x) = \lg(x} '

YpaBHeHHs BUA X" = @ .YPaBHEHHUS B LIEbIX YUCIAX.

CucreMbl ypaBHeHH

YpaBHeHHEe C AByMsl NEPEMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMs IEPEMEHHBIMU.
[Tpsimast kak rpaduyeckas HHTEPIIPETalUs JUHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH.

[TonsiTue cucremsl ypaBHEHUN. Perienue cuctembl ypaBHEHUM.

Mertoapl pelieHus: CUCTEM JIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU: 2paghuyecKuil
Memoo, MEmooO C0MHCeHUA, METO]T TIOJICTAHOBKH.

Cucrembl TMHEHHBIX YPaBHEHUH C IapaMETPOM.

HepaBencrBa

UucnoBble HepaBeHCTBA. CBOICTBA YMCIOBBIX HEpaBEHCTB. IIpoBepka crpaBeUIMBOCTH
HEPaBEHCTB IPH 3a/IaHHBIX 3HAYCHUSIX TIEPEMECHHBIX.

HepaBeHnctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. O0IacTh ONpeeneHHs
HepaBeHCTBa (00J1aCTh JOMYCTUMBIX 3HAYECHUN TIEPEMEHHOM ).

Peuienue nMHENHBIX HEPABEHCTB.

KBanpatHoe HepaBeHCTBO M €ro pelieHus. PelleHne KBaJpaTHbIX HEPaBEHCTB:
UCIIONIb30BaHNE CBOMCTB U Tpaduka KBagpaTUYHON (GYHKIIMH, METOJ HHTEPBAJIOB. 3amuCh
pelIeHNs KBaApaTHOIO HEPABEHCTBA.

Perenue nienpix u JpoOHO-pallMOHABHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW NEPEMEHHOH. PelnieHune cucTeM HEpaBEeHCTB € OJHOU
MEPEMEHHOI: JMHEHHbIX, Keadpammuwix. V1300pakeHue pemnieHHus CHCTEMbl HEPaBEHCTB Ha
YUCJIOBOM MPSIMO. 3aluch peIIeHUs] CUCTEMbI HEPABEHCTB.

DOYyHKUHNH

IMonsiTue pyHkunn

JlekapToBbl ~ KOOpAWHATBl Ha IUIOCKOCTH. DOpMHUpOBaHUE TMpEACTaBICHUN O
METanpeIMETHOM TIOHATUU «KOOpAMHATBD». CHocoObl 3amaHusi (YHKIHA: aHATUTUYECKUH,
rpaduueckuit, Tabauunbiil. ['padux dynkuu. [Ipumeps! QyHKIMM, MolydaeMbIX B Ipoliecce
WCCJICIOBAHMSI PA3IUYHBIX PEATbHBIX MPOILIECCOB M PEIICHUS 3a/1a4. 3HaUeHHe (DYHKIIUU B TOUKE.
CpoiicTBa (QyHKIUI: 00NacTh OMNpENENIeHUs], MHOXECTBO 3HAUEHUM, HYIH, HPOMEKYTKH
3HAKOMOCTOSIHCTBA, YeMHOCMb/HeuemHoCms, TPOMEKYTKH BO3pAacTaHUs U YObIBaHMS,
HanOoJbIlIee U HauMEeHbIee 3HaueHus. VccnenoBanue GyHKINH 1O ee TpaduKy.

[TpencraBienue 06 acHMOTOTAX.

HenpepriBHocTh ¢yHkiuu. Kycouno 3anannple pyHKINU.

JIuHeilHasa PyHKIMS

CroiictBa u rpaduk snuHelWHONW GyHKIMH. YTI0BOM KOIPOUIIMEHT TMPSIMOM.



Pacnonoxenue rpaduka mMHEHHONW (YHKIIUU B 3aBUCUMOCTH OT €€ YIJII0BOTro Kod(hduiuenTa u
cBoOonmHOTO uieHa. Haxoswcoenue KoIhuyuenmoe nuneinoll @GyHKyuu no 3a0AHHLIM
ycnoguam: RPOXoXHcOeHUe NpAMOll uepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
RPOX0IHCOCHUE NPAMOIL Yepe3 OAHHYI0 MOYKY U RAPANNeAbHOU OAHHOU NPAMOIL.

KpagpaTuunas pyHKIusA

CroiictBa u rpaduk KkBagparudHod ¢GyHkuun (mapabdona). Iloctpoenue rpaduka
KBaIpaTHuHOW (pyHKIMU 1O ToukaM. HaxoxkneHue Hynel KBaapaTHUHON (DYHKIIMU, MHOXKECTBA
3HAUYEHUM, IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUMOHATBHOCTH

F._ K

CsolicTBa GyHKIIUU X Y I'umep6ona.
I'paduxn ¢pynknmii. [IpeoOpazoBanue rpaduka ¢ynkuuu y = f (X) mwist mocrpoeHus
rpadukoB GpyHkiuii Buga y = af (kx +b) +c .

N N

ly=a+
I'papuru ynxyuii x+b

ITocsienoBaTeIbHOCTH U IPOIPECCHH

YucnoBast  MmocCieqOBaTeNbHOCTh.  [IpyMepsl  YHMCIOBBIX  IMOCIIEIOBATEIHLHOCTEH.
beckoHeuHble TOCIEAOBATEIBHOCTH. ApH(METHUECKass TMPOrpeccus © €€  CBOMCTBA.
['eomeTpuueckass mnporpeccusi. @Dopmyna ooéuiezo uieHa u Ccymmsl N NEPEbvIX UIEHOS
apugmemuueckoit. u 2eomempuyeckoil npocpeccuii. Cxodawasaca 2eomempuyecKas
npozpeccus.

PemieHne TeKCTOBBIX 3a/Ja4

3agauun Ha Bce apudMeTHYECKHE TeHCTBUS

Pemrenue TekcToBBIX 3a/1au apupMeTuuecKuM crocooom. Mcnonb3oBanne TaOuIl, CXeMm,
YyepTexke, APYrux CpeACTB MPEICTABICHUS TaHHBIX MPU PEIICHUH 3aJa4uH.

3agaun HA ABUKEeHUE, PA0OTy M MOKYNKH

AHanu3 BO3MOXXHBIX CUTyalllil B3aMMHOTO PACOJI0KEHUSI 00BEKTOB MPH UX JBHKEHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3aaum Ha YaCTH, 10, IPOLEHTHI

Pemenue 3ama4y Ha HaAXOXKACHUE YaCTH YUCIIA U YKCTIA 1O ero 4acTu. Pemenue 3amnay Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopumii Npu peieHuy 3aaau.

Jloruyeckue 3agaum

Pemenne noruveckux 3agad. Perenne porudeckux 3agad ¢ TOMOIIbIO rpadoB, TaOIHII.

OcHoOBHbBIE METO/IbI pelleHus TEKCTOBBIX 3a/1a4: apu(MeTHUEeCKUH, anreOpanyeckuii,
nepebop BapuaHTOB. IlepBUYHBIE TPEACTABICHUS O JPYTHX METOAaX pelIeHus 3aaad
(reomeTpuueckue U rpaduyecKue METOIbI).

CTaTucTHKA M TeOpHs BEPOSATHOCTE

Crarucruka

TabnuuHoe u rpaduueckoe TpPEACTaBICHHUE TaHHBIX, CTOJOYAThIE WU KPYTOBBIC
IuarpaMMmbl, TpapuK, TPUMEHEHHE IuarpaMM M TpauKOB MJisi OMUCAHUS 3aBHCHMOCTEH
peabHBIX BENUYMH, U3BIeYeHHEe uHpopMammu w3 TaONMI, [auarpaMM ©  TpaduUKOB.
OnucatenbHble CTaTUCTHMUYECKHE IOKA3aTeNIM YHCIOBBIX HAOOpOB: cpeaHee apupMeTHYECKOE,
Meduana, HanboNbIllee U HAaUMEHbIIIEe 3HAYCHUA. Mephl paccenBaHUS: pa3MaX, OuUcCnepcus u
cmanoapmmoe OomKioHeHue.

CnydaiiHass W3MEeHUYMBOCThb. M3MeHuUMBOCTH mpu u3MepeHusix. Pemaroiue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHYHMBBIX BEIMUNHAX.

Cayuaiinble COObITHS

CrnydaiiHple OMBITHI (PKCIIEPUMEHTHI), AJIEMEHTapHbBIC CIIy4ailHbIe COOBITHS (MCXOIBI).
BepositHoctn  snemeHTapHbIX  coObITHiA. CoOOBITHS B COy4allHBIX OKCIEPUMEHTaX U
0JIAarONPHUATCTBYIOININE AJIEMEHTapHbBIE COOBITHA. BeposaTHOCTH ciydallHBIX COOBITHI. OMBITH ¢



PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH. Kilaccuueckre BEpOSITHOCTHBIC OTBITHI C
WCIIOJIb30BaHUEM MOHET, KyOuKoB. IIpedcmasnenue coovimuil ¢ nomoubto ouazpamm Jiaepa.
Ilpomugononoscuvie coovimus, 00veounenue u nepeceuenue coovimuil. Ilpaguno cnoxncenun
eéepoamnocment. Cayuyaitnviit evioop. Ilpeocmasnenue 3Ixcnepumenma 6 euode oepeea.
Hezasucumole cobvimus. Ymunoowenue gepoamuocmeil  He3A6UCUMBIX  COObIMUIL.
Ilocnedosamenvuovie nezasucumole ucnvimanus. llpencraBienre o He3aBUCUMBIX COOBITUSX B
JKU3HHU.

9J1eMeHTbl KOMOMHATOPUKH

[IpaBuaO yMHOXEHHs, MEPEeCTaHOBKU, GakTopuan uucia. CoyeTaHuss M YHUCIO
couerannii. @opmyna yncia codetanuid. TpeyroiapHuk [lackamss. OnbITE ¢ OOJIBITUM YHUCIOM
PAaBHOBO3MOYKHBIX 3JIEMEHTapHBIX COOBITHMH. BpluncieHue BeposITHOCTEM B  OMNbBITaX ¢
IpUMEHEHHEeM KOMOMHAaTOpHbIX Gopmyn. Hcnobitanus bepuymm. VYcemex u  Heyaaua.
BepositHOCTH cOOBITHI B cepun ucnbITaHuid bepHym.

Cayuaiinble BeJIUYUHBI

3HAKOMCTBO CO CIy4YallHBIMM BEIUYMHAMH Ha TMpPHUMEpPax KOHEUHBIX JUCKPETHBIX
ciy4yalHbIX BelIMYMH. PacnpeneneHue BeposTHOcTed. Maremarnueckoe oxunanue. CBoiicTBa
MareMatuyeckoro oxkuaanus. [lonstue o 3akoHe Oonpmiux uucen. M3mepeHue BEpOSITHOCTEM.
[IpumeneHue 3akoHa OOJBIIMX YHCEN B COLMOJIOTMM, CTPaXOBAaHUU, B 3JPaBOOXPAHEHUH,
oOecrieueHnH OE30MaCHOCTH HACEIEHUsI B UPE3BbIYAHBIX CUTYAIUX.

I'eomerpus

I'eomeTrpuyeckue Gpurypsbl

@urypsl B reoMeTPHHU U B OKPYKalollleM MUpe

I'eomerpuueckas ¢urypa. PopmMupoBaHue MpeJCTaBICHUNA O METalpeIMETHOM MOHATUH
«purypar.

Touka, TMHMA, OTPE30K, NpsAMas, JIyd, JJOMaHas, MJIOCKOCTb, yroj, OUCCeKTpHUca yria u
€€ CBOWCTBA, BUbI YIJIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBas cummeTpus reoMerpuyeckux ¢uryp. LleHTpanbHas cUMMeETpHs TeOMETPUUYECKUX

duryp.

MHOroyroJibHUKHu

MHOroyroiapHUK, €ro 3JIEMEHTBI M €ro CcBoWcTBa. Pacno3HaBaHHe HEKOTOPBIX
MHOTOYTOJILHUKOB. Buvinyknvie u HeeblnyKble  MHO20Y20]1bHUKU. [IpaBumnbHbIE
MHOTOYTOJIbHUKH.

Tpeyronasauku. BbicoTa, MeauaHa, OucCCeKTpuca, CpelHsAs JHUHHUS TPEyroJIbHUKA.
PaBHOOeIpeHHBIN TPEYroJIbHUK, €ro CBOMCTBA M TNpU3HAKU. PaBHOCTOPOHHMI TPEYroJbHUK.
IIpAMOYrobHBIN,  OCTPOYTOJBHBIA, TYNOYTOJBHBIA  TPEYrOJbHUKHA. BHemHue  yrusl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

Yetsipexyronbuuku. [lapamienorpamm, pomO, MpsIMOYroJbHHMK, KBajapar, Tpameuwus,
paBHOOeApeHHas Tparenus. CBONCTBa U MPU3HAKU MapalljiesiorpaMmma, pom0a, MpsMOYyrojibHUKA,
KBajpara.

OKpy:KHOCTBH, KPYT

OKpyKHOCTb, KpYyr, MX DJIEMEHTbl M CBOWMCTBA; LIEHTPAJIbHBIE W BIIMCAHHBIC YIJIBI.
KacarenbHast u cekywiaa K OKpYKHOCTH, UX C60iicmeéa. BIMCaHHBIE M ONTMCAHHBIE OKPY/KHOCTH
JUISL TPEYTOJIbHUKOB, Y€mblpexy20/1bHUKO06, NRPAGUIbHBIX MHO20Y201bHUKOG.

I'eomeTpuuyeckue puUrypsl B NIpocTpaHcTBe (00bEMHbIE TEJIa)

Mnozozpannuk u e2o Inemenmuvl. Hazeanua MHO202DAHHUKOE C PA3HbIM
nonojcenuem U Koauvecmeom cpawen. llepBUuHBIE TNpPENCTaBIECHHSs O NUpaMUIE,
napajjenenunene, npusMe, chepe, mape, HWIMHAPE, KOHYCE, UX JIEMEHTAaX W MPOCTEHUIINX
CBOMCTBAX.

OTHOmMIEHUSNA

PaBeHncTBO (huryp

CBolicTBa paBHBIX TPEYIOJbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTrOJIbHUKOB.



I[MapanjaeJabHOCTH NPSIMBIX

[Ipu3Haku u CBOMCTBa MapajUIeNbHBIX MPSAMBIX. AKCHOMa mapajuieabHOCTH EBKIMIa.
Teopema daneca.

IlepneHauKyAsIPHBbIE IPSIMbIE

[Ipsimoit  yron. Ilepnennukynsip k mnpsmod. Haxnonnas, mpoeknusi. CepennHHBINA
NEePHEHAUKYIISAP K 0Tpe3Ky. Ceoiicmea u npu3HaKu nepnenouKyIapHoCHu.

IHopo0ue

[Iponopunonanbueie oTpe3ku, nogodue ¢uryp. IlogoOusie Tpeyronbuuku. IlpusHaku
noa00usl.

B3aumHoe pacnoJioskeHue PSIMON U OKPY>KHOCTH, 08YX OKPYICHOCMELL.

N3mepeHuss U BbIYHCIEHHUA

Benuuunsbl

[Tonsstue Benuuuubl. [{nuna. M3mepenue mnvHbl. EXMHULBI HW3MEpPEHHS IJIMHBIL.
Bennuuna yrna. ['panychHas mepa yria.

[lonaTtne o TUIOmMAAM TUIOCKOH (UTYpBI M ee cBoicTBax. VM3mepeHwe Iuiomanei.
Eannunel usmepeHus miomaim.

[IpencraBienue 06 oObeme u ero cpoicTBax. M3mepenne oobema. EnuHuiibl nu3MepeHust
00BEMOB.

HN3mepeHus u BbIYMCIECHUS

NHcTpyMeHTHI i1 U3MEPEHUN U MOCTPOCHUI; U3MEPEHUE U BBIYMCIICHUE YIJIOB, JAJIUH
(paccrosiHuil), miomazaei. TpuroHoMeTpudeckue (YHKIMU OCTPOrO yria B MPSIMOYTOJBLHOM
TpeyroibHuke 7Tpuzonomempuueckue Qynkyuu mynozo yzna. BbpluucieHHe 3JIEMEHTOB
TPEYTrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHUH. DOpMyIbl TUIONIAAH
TpeyrojbHUKa, MapajuieiorpaMMa M €ro YacTHBIX BHUAOB, (OPMYNbI UIMHBI OKPYXKHOCTH U
toniaau kpyra. CpaBHeHue U BeramcieHue wiomaneii. Teopema [udaropa. Teopema cunycos.
Teopema Kocunycos.

Paccrosinust

Paccrosinue Mexy ToukaMu. PacctosiHue oT TOukH 110 npsiMoid. Paccmosnue mercoy

ducypamu. 'eomempuueckue nocmpoenusn

['eomeTpuyecKue MOCTPOSHUS ISl WILTIOCTPAIIMK CBOMCTB T€OMETPUUECKHUX (QUTYD.

NHCTpyMEHTBI Uil TOCTPOCHUM: LUPKYJb, JIMHEWKa, YroidpHHK. lIpocrelimue
MOCTPOCHUS IMHPKYJIEM M JIMHEUKOW: IMOCTpPOEHHE OMCCEKTPUCHI YIia, MepHeHANKYyIspa K
IIPSIMOM, YIJIa, PAaBHOTO JaHHOMY,

[TocTpoeHne TpeyroibHUKOB MO TPEM CTOPOHAM, IBYM CTOPOHAM U YTy MEXIY HUMHU,
CTOpPOHE U JIBYM MPUJICKAIINM K HEH yriam.

[enenue orpes3ka B JaHHOM OTHOIICHHH.

I'eomeTpuyeckune npeodpa3oBaHus

Ilpeobpazosanus

[Tonsitue  mpeoOpazomanus.  [IpencraBieHne O  METampeaIMETHOM  MOHATHU
«tpeobpazoBanue». Ilooodue.

JBuKeHUst

OceBas U IeHTpaIbHAs CHUMMETPHS, TOBOPOT M MapasuiedbHblid nepeHoc. KomOuHammm
JBIDKCHUM Ha TIJIOCKOCTH M MX CBOMCTBA.

BexkTOpbl U KOOPAMHATHI HA MJIOCKOCTH Bexmopul

[TonsiTie BekTOpa, JCUCTBUS HAJ BEKTOpPaMH, HCIOJb30BaHHWE BEKTOPOB B (HU3HKE,
Pasznodicenue 6eKmopa Ha cCOCMAaegaAuUue, CKANAPHoOe nPou3eedeHue.

Koopaunatsl

OCHOBHbIE TTOHATHSA, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXy Toukamu. KoopauHatsl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[IpuMeHeHre BEKTOPOB U KOOPAUHAT ISl PELIEHUS TPOCTEUIINX T€OMETPUUECKUX 3a]1aY.

Hcropusi MaTeMaTHKH

Bo3nukHOBeHHE MaTeMaTHKM KakK HAayKH, dSTanbl ee pa3BuUTUi. OCHOBHbBIE pa3eibl



MaTeMaTuKH. Beiaroniyecss MaTeMaTUKH U UX BKJIAJl B Pa3BUTHE HAYKH.

beckoHeYHOCTh MHOXECTBA MPOCTHIX yucesl. Yucna u AIuHbBl 0Tpe3KkoB. PannoHanbHbIe
yrcna. [Torpe6HOCTh B MppanmoHanbHbix yncnax. [lkomna [Mudaropa

3apoxaeHue anreOpbl B HeApax apudMeTuku. Aj-Xope3smu. Poxkaenne OyKBEeHHOM
cumBoukH. I1. ®epma, @. Buer, P. Jlekapt. Mcropus Borpoca 0 HaxokAeHUH (GOpMYIT KOpHEH
anreOpanvecKux ypaBHEHUM crerneHeil, Oonbpmmx detbipex. H. Tapramesa, k. Kapgano, H.X.
Aobenp, J. I'anya.

[TosiBNieHre MeTo/na KOOPJIMHAT, MO3BOJISIOLIETO MEPEBOJUTh FEOMETPUUECKHUE OOBEKThI
Ha s13bIK anreOpsl. [Tossnenue rpadukoB ¢pynkuuit. P. [lexapr, I1. ®@epma. [Ipumeps! pa3nudHbIxX
CUCTEM KOOpPJIMHAT.

3amaua Jleonapao ITuzanckoro (®ubonayum) o kponukax, yncia @ubonauun. 3amaya o
raxMaTHo Jocke. CXOAUMOCTh T€OMETPUUECKON TPOrPECCHH.

HcToku Teopun BEpOSTHOCTEN: CTPaxoBOE Aen0, azapTHbie Urphl. [1. depma, b.Ilackans,
S1. bepnynnu, A.H.Konmoropos.

Ot 3emnenenuss k reomerpun. [Imdarop m ero mkoma. ®Pamec, Apxumen. Ilnaton u
Apucrorens. [locTpoeHre npaBUIBHBIX MHOTOYTOJNBHUKOB. Tpuccekuus yria. Kagparypa
Kkpyra. YaBoenue kyba. Mcropust uucna n. 3omoroe ceuenue. «Hauanma» EBknupa. JI Ditnep,
H.N.JIoGaueBckuii. IcTopus nmaroro mocryJara.

['eomeTrpus 1 uckyccTBo. ['eoMeTpruieckrne 3aKOHOMEPHOCTH OKPYKAIOIIIETO0 MHPA.

ActpoHomus u reomeTpusa. Uto u kak y3Haiu AHakcarop, Dpatocen u Apucrapx o
pasmepax Jlynsl, 3emn u Conuua. Paccrosaust ot 3emnu 1o Jlynsr u Connna. M3mepenue
paccTostHus OT 3eMiu 10 Mapca.

Ponp poccuiickux ydensix B pa3Butun Maremaruku: JI. Ditnep. H.U. JlobaueBckuid,
I1.JI.YeOnmmes, C. Koanerckas, A.H. Koamoropos.

Marematuka B pazsutuu Poccun: Iletp I, mikona MaTeMaTnuyecKuX M HaBUTalKUX HAYK,
pa3Butue poccuiickoro ¢mora, A.H. KpeuioB. Kocmuueckas mporpamma u M.B. Kennpim.



TemaTnuyeckoe NIAHKPOBaHUE

7 kjaacc

No HanmeHoBaHMe TeMbI Koauectso
4acoB
Auredpa 102
1 BeIpaxeHus, TOK1ECTBA, YpaBHEHUS 24
2 DyHKIIH 14
3 CreneHb C HaTypaJIbHBbIM IOKa3aTeIeM 16
4 MHOro4JIeHBI 14
9) DOopMYJIbI COKPAILIEHHOTO YMHOKEHUS 15
6 CucTembl JTUHEHHBIX YPABHEHUN 10
7 [ToBTOpEeHME 9
I'eomeTpusi 68
8 HauansHble reoMeTpUYECKUE CBEACHUS 15
9 TpeyronbHUKN 18
10 [lapannensHbie NpsMbIe 11
11 |CooTHOMIEHHSs MEXKTY CTOPOHAMH U yIJIAMH TPEYTOJIbHHKA 15
10 [ToBTOpEHME 9
BCero 170
8 knace
Ne |[Ha3BaHue TeMbI Koauuecrso
4acoB
Auredpa 102
1 |PanmonanbpHBIe OPOOH. 23
2 |[KBagpaTHBIE KOPHH. 19
3 |KBagpaTHbIE ypaBHEHHUSI. 21
4 |HepaBeHcTBa. 20
> CreneHb ¢ 1eJIbIM MOKa3aTeneM. DJIeMEHThl CTAaTUCTUKH. 11
6 [[loBTOpeHHME 8
I'eomeTpus 68
UeThIpEXYTOJbHUKH. 14
7 [Lnomans. 14
8 [[MogoGHBIE TPEYTONBHUKH. 19
9  |OKpYXHOCTB. 17
10 [[ToBTOpEeHHME Kypca MaTeMaTHKH 8 Kiacca 4
Bcero yacos 170

9 kjaacc




Koa-Bo

Ne HaumeHoBaHue TeMbI
4acoB

Auredpa 102
1 ['masa 1 Kagpatndnas byHKIHS 21
2 ['nmaBa 2. YpaBHEHUS U HEPABEHCTBA C OJTHOM MEPEMEHHOM. 15
3 [['maBa 3. YpaBHEHUS U HEPABEHCTBA C JBYMsI IEPEMEHHBIMU 14
4 [nmaBa 4. ApudMernueckas ¥ TeOMETPUIECKasi TPOTPECCUHU 14
5 [['maBa 5.21eMEHTHI KOMOMHATOPUKH M TEOPUH BEPOSATHOCTEH 16
6 |[loBTOpeHUe 22
I'eomeTpus 68
7 [I'maBa 1X.Bektopbl 12
8 ['maBa X.MeToa KoopauHAT 10

['mapa XI. CooTHomIeHHs MEXIy CTOpOHAMU U  yriamu
9 [rpeyronpHuka. CKaJlsipHOE TPOU3BEJICHNE BEKTOPOB 14
10 ['maBa XII. /lnnnHa OKpy>KHOCTH U ILIOIIAAb Kpyra 12
11 I'mapa XIII. prxeHus 10
12 [loBTOpEeHNE 10
HUroro 170
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