B pesyabTare u3ydenuss y4yeOHoro mpeamera «lIpakTukym mo mMareMaTmke» Yy
o0yuyarommxcs copMHUpPyeTCsl MPAKTHYECKHIT HABBIK PellIeHHs CJI0KHBIX MATeMaTHYeCKHX
3aJa4; yYMEHUE OIEpUPOBATh TMOHATHAMHU: ONpEACICHHUE, aKCMOMa, TEOpeMa, CJEICTBHE,
CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCUIbHBIE (DOPMYIHPOBKU; yMEHUE (HOPMYIUPOBATH
oOpaTHO€ W TPOTHBOMNOJIOXKHOE YTBEPXKAECHUE, TNPUBOIUTH IPUMEPHl U KOHTPIPUMEPHI,
MCIOJb30BaTh METO/I MATEMAaTHUECKOW MHTYKIIUU; TIPOBOJUTD JOKA3aTEIbHBIE PACCYKICHHS MTPH
pelIeHNH 3a]ad, OLIEHWBATh JIOTHYECKYIO MPaBHIIBHOCTh PACCYXKJIEHUH; YMEHHE OIEepUpOBAThH
MOHATUSAMH: MHOKECTBO, TIOJJMHOKECTBO, ONEPALMH HaJ] MHOKECTBAMM; YMEHHUE HCIOJIb30BAThH
TEOPETHKO-MHOKECTBEHHBIN ammapar JUis OMMCAaHUS PEalTbHbIX MPOIECCOB M SBICHUN M NPHU
pelLIeHNH 3a1a4, B TOM YUCIIE U3 IPYTUX yUeOHBIX MPEAMETOB; yMEHUE OTIEpUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U OMHUCHIBATH I'padbl
Pa3NUYHBIMU CIIOCOOAMU; HCIIONIB30BaTh Ipadbl MpU PEHICHHH 3a/ad; yMEHHE CBOOOIHO
OTIEPHPOBATH MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH, YUCIO MEePEeCTaHOBOK;
6unom HploTOHA; yMeHHE MPUMEHATh KOMOMHATOpPHBIE (aKThl U PACCY)KICHHUS ISl PEIICHUs
3aja4; yMeHue CBOOOJHO ONEpUpOBaTh MOHSATUAMHU: CTENEHb C IENBIM IOKa3aTesleM, KOPEHb
HATYpaJIbHON CTENEHHU, CTENECHb C PAallMOHAJIBHBIM TOKa3aTeleM, CTENEHb C JIeHCTBUTEIbHBIM
(BeleCTBEHHBIM) MOKa3aTelieM, JorapuM YUClia, CUHYC, KOCUHYC U TaHT€HC MPOM3BOJIHHOTO
Yucia; YMEHHE OIEepUpOBaTh MOHATHUSMH: TOXIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUe,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMW W HEPABEHCTB, PABHOCHUJIBLHOCTH YpaBHEHUIA,
HEPaBEHCTB M CHCTEM, palMOHAJIbHbIC, HPPALUOHAIbHBIC, IIOKa3aTelbHbIE, CTEIECHHbIE,
norapupMUUEcKue, TPUTOHOMETPUYECKHE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PellaTh
YpaBHEHHsI, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3IMYHBIX MPUEMOB; peliaTh YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C NMapaMeTPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
peleHusl MaTeMaTHYECKUX 3a7ad U 3a7ad U3 Pa3iUYHbIX 00NacTeil HaAyKH M pealbHOM JKU3HHU;
YMEHHE CBOOOHO OTIEPHPOBATH MOHATHIMU: Tpaduk GyHKIUHN, 0OpaTHas QyHKIMS, KOMIIO3UIHS
¢byHkuui, nuHeWHas (yHKUWSA, KBaApaTW4yHas (QYHKUUS, CTENeHHas (YHKUMA C  LENbIM
MoKaszaTesieM, TPUTOHOMETpPHUYECKHe (YHKIUHU, OOpaTHBIE TPUTOHOMETpUYEeCKue (QyHKIHH,
nokaszaTenpHas 1 Jorapudmuueckas QyHKIMM; YMEHHE CTPOUTh rpaguku (GYHKIUH, BBITOTHAT
npeodpazoBaHus TpaguKkoB (HYHKUIUH; YMEHHE UCTIONB30BaTh I'paduKu PYHKIUHA Uil U3ydeHUS
MIPOIIECCOB U 3aBUCHUMOCTEN MPU PELICHUH 33aa4 U3 JPYruX y4eOHbIX IPEAMETOB U U3 PEalTbHOM
KHU3HU; BBIpaXaTb (opMyaamMH 3aBUCHUMOCTH MEXJIy BeIMYMHAMM; YMEHHE CBOOOJHO
OTEPHPOBATH TOHATHAMH: YETHOCTh (DYHKUMH, MEPUOJUYHOCTh (YHKIHMH, OTPAaHWUYCHHOCTb
(GyHKIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTpEMYM (PyHKIIMH, HAnOOJIbIIIee M HAUMEHbBILIee 3HAYCHUS
(GYHKIMU Ha IPOMEKYTKE; YMEHHE MPOBOJUTH UCCIIEAOBaHUE (PYHKIIMU; yMEHHE MCIOIb30BaTh
cBoiicTBa M rpaduKu (PyHKIMHA IS pelIeHus] ypaBHEHUH, HEPaBEHCTB U 33/1a4 C MapamMeTpaMu;
n300pakaTh Ha KOOPJAMHATHON IUIOCKOCTH MHOYKECTBA PEILICHUN ypaBHEHUH, HEPABEHCTB U UX
CHCTEM; yMEHHE CBOOOJHO OINEPUPOBATH MOHATHAMHU: IMOCIEIOBATEIBHOCTD, apH(pMeTHuecKas
Iporpeccusi, TeoMeTpuYecKas TIporpeccus, OECKOHEYHO YyObIBaromias reoMeTpuyecKas
IpOTpeccusi; yMEHUE 33/aBaTh IMOCIEIOBATEIBHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX
¢dopmyn; yMeHHE ONEpUPOBATh MOHSATHUSMH: HENPEPHIBHOCTH (YHKIIUH, ACUMIITOTHI Ipaduka
¢byHKUIMU, TIepBas U BTOpas NMPOW3BOJAHAS (YHKIMH, T€OMETPHUECKUH M (PU3UUYECKUN CMBICIT
MIPOU3BOIHOM, TepBOOOpa3Has, OTPEICICHHBIN MHTETPAJ; yMEHHE HAXOUTh ACUMIITOTHI rpaduka
(YHKIMU; YMEHUE BBIYUCIIATH MPOU3BOJIHBIE CYyMMBI, MIPOU3BEICHHS, YACTHOTO M KOMITO3UIIMH
¢GyHKIMH, HAXOIUTh ypaBHEHUE KacaTeNbHOW K TpaduKy (QYHKIUH; yMEHHE HCIIOIb30BaTh
NPOU3BOJHYIO JUIS HCCIeNOBAaHUS (YHKUUH, IS HAXOXKICHUS HAWIY4IIero pEIICHUs B
MPUKIIAJHBIX, B TOM YUCIIE COLIMATBHO-3KOHOMUYECKUX U (PU3NYECKUX 3ajauax, /Ui ONpeeIeHUS
CKOPOCTH U YCKOPEHHUST; HAXOAUTB IJIOMIAIH M 00BEMBI (PUTYp € TOMOIIBIO HHTETPaia; IPUBOIUTD
IpUMEpbl MaTEeMaTH4YeCKOTO MOJICIIMPOBAHUSA C MOMOIIbIO AuddepeHIInalbHbIX YpaBHEHUH;
YMEHHE OIEepUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIIa,
MO/1yJIb ¥ QpT'yMEHT KOMILJIEKCHOTO YHca, popmMa 3arncl KOMILIEKCHBIX YUCel (TeoMeTpuyecKas,
TPUTOHOMETPHUECKasi W anredpanyeckas); yMeTb HNPOU3BOJIUTH apu(METHUECKHE JEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; MTPUBOAUTH MPUMEPHI MCIIOJIb30BaHMUs KOMIUIEKCHBIX YHCEN; YMEHUE



cBOOOJTHO OIEpUPOBATH MOHATUSMHU: CpeaHee apupMeTHyeckoe, MeIuaHa, HauOoJibliee H
HaMMEHbIIIee 3HAYCHHS, Pa3Max, JUCIIEPCUs, CTAHAAPTHOE OTKIOHEHHE JUIsl OTIMCAHUS YUCIIOBBIX
JAHHBIX; yYMEHHE MCCIeN0BaTh CTAaTHCTUYECKUE JaHHbIe, B TOM YHCIE C TNPUMEHEHUEM
rpadUUecKuXx METOJO0B U JJIEKTPOHHBIX CPEACTB; Trpaduyecku HCCIeoBaTb COBMECTHBIC
HAOJIOIEHUS ¢ TIOMOIIBIO JUarpaMM PAacCEMBAaHUS U JIMHEWHOUM perpeccuu; yMEeHHE HaXOIUTh
BEPOSATHOCTH COOBITHH C HCIIOJIb30BAaHHEM TIpauuecKuX METOJOB; MPUMEHATh I pelIeHHS
3aau (OPMYNbI CIOXKEHHS U YMHOXXEHHMS BEPOSTHOCTEH, (OpMyNy IOJHOM BEpPOATHOCTH,
dopmyny beprymnu, komOuHaTOpHBIE (PAaKTBI U (POPMYIBI; OLIEHUBATH BEPOSTHOCTH PEaTbHBIX
COOBITUH; yMEHHE ONEepUpOBaTh MNOHATHAMH: CiydailHas BeJIMYUHA, pacHpeiesieHue
BEPOSATHOCTEN, MATEMAaTUYECKOE OKUJIaHUE, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHUE CIIy4allHOU
BEIMYUHBI, (YHKIMM pacrpenesneHusi W IUIOTHOCTH PAaBHOMEPHOTO, IOKa3aTelbHOTO H
HOPMAJIBHOTO PACIPEACIICHUI; YMEHUE UCII0JIb30BaTh CBOMCTBA U3YYEHHBIX PACIIPEACIICHUN IS
peleHust 3aja4y; 3HaKOMCTBO C TOHSTHUSMHU: 3aKOH OOJIBIIUX YHUCEN, METOIbl BBIOOPOUHBIX
UCCIIeIOBAaHUI; yMEHUE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHCEN B TPUPOIHBIX
U OOILECTBEHHBIX SBJICHHUIX; YMEHHE CBOOOJHO OINEpPUPOBATH IMOHATHUSMHU: TOUKa, IMpsMas,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, 1y, IFIOCKUH yroJ, ABYTPAHHBIM yroJ, TPEXTPaHHbIN yroJl,
NepeceKaroIuecs,, TMapajuieibHble W CKPELIMBAIOIIMECs TMpsMble, MNapalIeIbHOCTh |
NEPIEHANKYIIIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yrojl MEXJy MPSIMBIMHU, YIOJl MEXIY MPSIMOU H
IUTOCKOCTBIO, YTOJI MEX/1Y IJIOCKOCTSAMHU; YMEHHE UCIIOJIb30BATh MPH PELICHUH 33J1a4 U3yYCHHBIC
(baxTBl U TEOPEeMbI INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MUDE;
YMEHHE OIEpUPOBaTh MOHATUSMHU: MHOTOTPAHHHMK, CEYEHHE MHOTOIPAaHHHMKA, IPaBUIIbHBIN
MHOTOTPaHHUK, NPU3Ma, MUpaMuaa, GUrypa v nmoBepxXHOCTb BpalleHUs, LIIMHAP, KOHYC, mIap,
cepa, pa3BepTKa NOBEPXHOCTH, CEUEHHUS KOHyca M LWJIMHJpA, MapajulelbHbIe OCH WU
OCHOBAHHMIO, CEUEHHE IIapa, IJIOCKOCTh, Kacamomascs chepbl, HUIMHIpA, KOHYCa; yMEHHUE
CTPOHUTh CEYEHHWE MHOTOIPAaHHUKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TOBEPXHOCTHU
BpaIlleHUs], UX CEYCHMS, B TOM YHCJIE C MOMOIUIBbIO 3JEKTPOHHBIX CPEIACTB; YMEHHE NMPUMEHSThH
CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOATENBHO (OPMYIUPOBATH OIMpPENEIICHUS U3ydaeMbIX
¢uryp, BbIIBUTaTh TUIOTE3bl O CBOWCTBAX U MPU3HAKAX F€OMETPHUECKUX (PUTyp, 000CHOBHIBATH
WIA ONPOBEpPraTrh MX; yMEHHE MPOBOIUTH KIACCH(PHUKALNIO (GUTYp MO PA3IUUYHBIM MpPH3HAKAM,
BBITNIOJIHATE HEOOXOJMMBIEC JIOTIONIHUTENBHBIE TMOCTPOSHHs; YMEHHE CBOOOJHO ONEpHUpOBATH
HNOHATUAMH: TUIOMAAb (Urypbl, 00beM (UTYyphl, BETMYMHA YIJa, PACCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PAaCCTOSIHUE MEXKIY MPSIMBIMHU, PACCTOSIHUE MEXIY MIOCKOCTSIMH, TUIOIAAb C(epsl,
IUTIOIIA/Ib TOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCa, [IMIUHIPA, 00beM Ky0a, MPsSIMOYTOJILHOTO
napajiesienune1a, TUpaMuIbl, IPU3MBL, WIKHAPA, KOHYCa, 1apa; yMEHUE HaX0IUTh OTHOILICHHE
00BeMOB TONOOHBIX (GUTYp; yMEHHE CBOOOJHO OMNEPUPOBATh MOHATHIMH: JBUKCHHE,
napajuieNIbHBINA EPEeHOC, CAMMETPHUS Ha IIJIOCKOCTU U B IPOCTPAHCTBE, TOBOPOT, MpeoOpazoBaHue
no1o0usi, mogoOHbIe PUIYphl; YMEHHE paclio3HaBaTh paBHbIC U MOJOOHBIE (DUTYPHI, B TOM YHCIIE
B TpPUPOJE, HCKYCCTBE, APXUTEKType; YMEHHME HCIOJb30BaThb TI'€OMETPHUYECKHE OTHOIICHHUS,
HAXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JUIMHA, YroJl, MJIOIIab, 00beM) IPU PEIICHUH 3a/1a4 U3
APYrux y4eOHBIX MPEIMETOB U U3 pealbHON KU3HU; YMEHHE CBOOOJHO OTIEpUPOBATH TOHATHSIMMU:
IPSIMOYTOJIbHAS CUCTEMA KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPIAMHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOpPAa Ha YMCJO, pa3lIoKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE
NIPOU3BEJICHNE, BEKTOPHOE IPOU3BEJCHUE, YroJl MEXIY BEKTOpaMH; YMEHHE MCII0JIb30BaATh
BEKTOPHBIA M KOOPAMHATHBI METOJ Ul PELICHUs T'eOMETPUUYECKHX 3a/1ad U 3a/4ad JpPYyrux
y4eOHBIX NPEIMETOB; ONEPUPOBATh MOHATUAMH: MaTpuua 2x2 u 3x3, oNpenenuTeNlb MaTPUIbL,
TE€OMETPUYECKUI CMBICI OMPEACTUTENS; YMEHUE MOJACIHPOBATh PeajbHbIC CHTYallMd Ha SI3bIKE
MaTeMAaTUKH; COCTaBJISATh BBIPAKEHHsSI, YpPAaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI 1O YCIOBHIO
3aJjauyd, UCCIEN0BaTh IOCTPOCHHBIE MOJEIM C HCIIOJB30BAaHMEM armapara anreOpsl,
MHTEPIPETUPOBATh IMOJYYCHHBIH pe3yibTaT; CTPOUTh MATEeMAaTHUYECKHUE MOJEIU C IMOMOIIbBIO
TeOMETPUYECKUX TOHATHH M BEJIMYUH, PEIIaTh CBS3aHHbIE C HUMH NPAaKTUYECKUE 3a/1auu;
COCTaBJIATh BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETHUPOBATH IOJIYYCHHBIH pPE3yNbTaT; peliaTh
NPUKIAJHBIE 33/7a4d CpPEACTBAMH MATEeMaTHYECKOTO aHajiu3a, B TOM YHCIE COLHMAIBHO-



HSKOHOMHYECKOT0 M (HU3UYECKOTO XapakTepa; yMEHHME BbIOMpATh MOAXOSIINN METOa Ul
peuieHuss 3aJayd; IIOHMMAaHHME 3HAYMMOCTH MATEMAaTUKA B M3YyYEHUHU IIPUPOJHBIX U
0O0I11eCTBEHHBIX MIPOIIECCOB U SBJICHUI; yMEHUE PACIO3HABATH MPOSIBIICHUE 3aKOHOB MaTEMaTUKH
B UCKYCCTBE, YMEHUE NIPUBOIUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUUCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.



