Annomayua K padoueii npozpamme yuednoz2o kypca «Mamemamura)
(y2nyonénnwtii yposens)

(10— 11 knaccer)

[To yuebnomy npeamery "Matemaruka" (BKItouas pasznensl "AnreOpa u Hayana
MareMatnuyeckoro ananuza", "I'eomerpus", "BeposTHOCTh 1 cTatucTuka") (YriyOaeHHBIH
YPOBEHb) TPEOOBaHMS K MIPEIMETHBIM PE3yIbTaTaM OCBOCHUS YIIyOJIEHHOTO Kypca MaTeMaTUKH
JOJIKHBI BKITFOUATh TPEOOBAaHUS K pe3ylibTaTaM OCBOEHUS 0a30BOr0 Kypca U JI0MOIHUTEIBHO
OTpaXkaTh:

1) ymenue onepupoBaTh MOHSATUSMHU: OIIPEACIICHUE, aKCHOMa, TEOpeMa, CIEJCTBUE, CBONCTBO,
MIPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIbLHBIE ()OPMYIUPOBKH; YMEHUE (OPMYIUPOBATH OOpaTHOE U
IPOTHUBOIIOI0XKHOE YIBEPXKIACHUE, IPUBOIUTH IIPUMEPBI U KOHTPIIPUMEPEI, HCIIOIb30BATH METOL
MaTeMaTUYeCKOW WHIYKIIMW; POBOJINUTH JIOKA3aTeIIbHBIC PACCYXKACHUS IIPH PEIICHUH 3a]1a4,
OLICHUBATH JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUM;

2) yMEHHE ONEepUPOBATH MOHATUSIMU: MHOXKECTBO, IIOJMHOYKECTBO, OIEpaL[UU HaJl
MHO>KECTBAMU; YMEHUE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJis OIUCaHus
peabHBIX MPOIECCOB U SABJICHHUIA U NP PEIICHUH 337124, B TOM YHCIIE U3 IPYTrUX Y4eOHBIX
IIPEAMETOB;

3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha TIOCKOCTH,
YMEHUE 3a/1aBaTh M OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl MPU
pELIeHUH 3a/1a4;

4) ymenue cBOOOIHO ONIEpUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA, YMCIIO COYETAHU,
YHCJIO MepeCTaHOBOK; OMHOM HbI0TOHA; yMeHue NpUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyXIeHHUs [UIsl pELICHUs 3a/1a4;

5) yMeHue onepupoBaTh MOHATHAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK IO MOYIIIO,
PalMOHAIBHOE YMCII0, UPPALMOHAIBHOE YHCIIO, MHOKECTBA HATYPAIBHBIX, LIEJIbIX,
palOHAIBHBIX, IEHCTBUTEIIBHBIX YUCEIT; YMEHUE UCIIOJIB30BATh IPU3HAKH JIEIUMOCTH,
HAaUMEHbBIINKA OO 1eNUTeNh U HauMEeHblIee 0011ee KpaTHoe, anroputM EBxkinia npu
pELICHUH 3a/]1a4; 3HAKOMCTBO C Pa3IUYHBbIMU ITO3ULIUOHHBIMUA CUCTEMAMU CUUCIICHUS;

6) yMeHHE CBOOOTHO OTIEPUPOBATH TIOHATHSIMH: CTETICHB C IIEJIBIM MTOKa3aTelieM, KOPEHb
HaTypaJ'IBHOI\/'I CTCIICHU, CTCIICHD C paHI/IOHaJ'IBHBIM II0Kas3aTecJieM, CTCIICHD C I[Cf/iCTBHTGHI)HI)IM
(BeleCTBEHHBIM) TTOKA3aTelIeM, JIOrapu(M YUCIia, CHHYC, KOCUHYC ¥ TAHT€HC TIPOU3BOJIBHOTO
YuUCIa;

7) yMeHUe onepupoBaTh MOHATUAMU: TOKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB, PABHOCUIIBHOCTh YPAaBHEHUI, HEPABEHCTB U
CHUCTEM, pallMOHaIbHbIE, UpPAlIMOHAIbHBIE, I0Ka3aTeIbHbIE, CTEIIEHHBIE, JorapudMuyecKue,
TPUTOHOMETPUUECKHUE YPABHEHUSI, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TAPAaMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI /ISl PELICHUS
MaTeMaTUYeCKUX 3a7a4 U 337a4 U3 Pa3InyHbIX 00JIacTell HAYKU U peabHOM KU3HU;

8) ymeHue cBOOOIHO ONEPUPOBATh MOHATUAMU: TpapuK GyHKIUU, 0OpaTHAs QYHKIIHS,
KOMITO3UIIUS (QYHKIUH, TMHEHHas QyHKIMS, KBagpaTUYHas (yHKINA, CTelleHHas QyHKIHS C



LEJIBIM TTOKa3aTeeM, TPUrOHOMEeTprudeckue (yHKIIMU, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIIMH, TTOKa3aTeIbHAs U Iorapumudeckas GyHKIMN; YMEHHE CTPOUTH Tpaduku (yHKIIHH,
BBINOJIHATH MPE0OpazoBaHus rpauKoB PyHKIIHIA;

YMEHHE HCIOJIb30BaTh rpapuKu GYHKIUHA ISl H3yYSHHUS MPOIIECCOB U 3aBUCUMOCTEH TIPH
pelleHnH 3a7a4 U3 IPYTuX y4eOHbIX MMPEIMETOB U U3 peallbHOM JKU3HH; BbIpakaTh (opMyliaMu
3aBUCUMOCTHU MEXIY BEJIMYNHAMU;

yMEHHE CBOOOIHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKIHH, IEPUOIUIHOCT (YHKIINH,
OrPaHUYEHHOCTh (YHKLMHU, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (YHKLIUHU, HAUOOJIbLIEE U
HaMMEHbIIIee 3HAaYCeHUs! (PYHKIIUN HA IPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIE0BaHNE (PYHKIINY;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA U rpaduku GYyHKIMN IS pEIIeHUs] ypaBHEHH, HEpAaBEHCTB U
3ajay ¢ apaMmeTpamu; U300paxarh Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUIN
YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

9) ymeHue cBOOOHO OIIEPHPOBATH TOHATHUSMU: TIOCIIEIOBATEIIBHOCTE, apu(MeTHICCKast
IpOTpeccusi, FCOMETPUIECKast POrpeccusi, 0ECKOHEYHO YOBIBAIOIIAs T€OMETPHYUCCKAs
MIPOTPECCHsl; YMEHHE 33]1aBaTh TOCIICIOBATEIIBHOCTH, B TOM YHCIIE C TTIOMOMIBIO PEKYPPEHTHBIX

opmyur;

10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPBHIBHOCTh (PYHKIIMU, aCUMITOTHI Ipaduka
GyHKIMH, TIepBasi ¥ BTOpasi MPOU3BOIHAS (DYHKIIUU, TEOMETPUICCKUHN U (PU3HMUSCKUAN CMBICTT
MIPOU3BOIHOM, IEpBOOOpa3Hasi, ONpeAeICHHbIA HHTETPall; yMEHUE HAXOIUTh aCUMIITOTHI
rpaduka QyHKIMH, YMEHHUE BBIYUCIISTH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO H
KOMMO3UIMH (PYHKINNA, HAXOJAUTh YpaBHEHHUE KacaTelbHOU K TpaduKy QyHKIIHH;

YMEHHE MCIIOJIb30BaTh MPOU3BOJHYIO JUIS HCCICAOBAHUS (DYHKIHH, IS HAXOKACHHS
HAWTYYIIEro peieHus B MPUKIATHBIX, B TOM YUCIIE COIUATBHO-I)KOHOMHYECKUX U (PH3UUECKUX
3ajaydax, JAJIs ONpeaesIeHUs] CKOPOCTH U YCKOPEHHsI; HAXOAUTh TUIOMAAN U 00beMbl GUTYp C
MOMOIIBIO0 UHTETPaIa; IPUBOAUTH MPUMEPHI MATEMATHUECKOTO MOJIEIIMPOBAHUS C TOMOIIBIO
T depeHaIbHbIX YpaBHEHNH];

1 1) YMCHHE OIICPUPOBATH MOHATUAMU: KOMIIJICKCHOC YN CJIO, COMPKCHHBIC KOMIIJICKCHBIC
qucia, MOAYJIb U apryMEHT KOMIIJICKCHOI'O YK CJia, q)opMa 3alMuCH KOMIIJICKCHBIX YHUCEII
(FCOMeTpI/ILIeCKaH, TPUTOHOMCTPpHUYCCKAA U anre6pqueCKasl); YMETH ITPOU3BOANUTH
apI/I(i)MeTI/ILIeCKI/Ie I[CI\/'ICTBI/ISI C KOMIIJICKCHBIMU YHCJIaMU; IPUBOAWUTDE MMIPUMEPBI UCITOJIb30BAHU A
KOMIIJICKCHBIX YHUCCII;

12) ymeHue cBOOOAHO ONEpUPOBATh MOHATUAMU: CpeIHEe apupMeTHIEeCKoe, MeHaHa,
HauOoJIbIlIee U HAaMMEHbLIee 3HAaU€HUs, pa3Max, AUCIIEPCHsl, CTAHAAPTHOE OTKIOHEHUE JIJIs
OINMCAHUS YUCIIOBBIX JIaHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHUE JJaHHBIE, B TOM YHCJIE C
IPUMEHEHHEM I'padUUeCKUX METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpadUueCcKH UCCIe10BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO TUarpaMM pacceMBaHUA U JIMHEHHOM perpeccuy;

13) yMeHue HaxOJUTh BEPOATHOCTH COOBITHUH C UCIOIB30BAHNEM IpahUIECKIX METO/I0B;
MPUMEHSITD JUIsl pellieHus 3a1a4 (OpMYIIbI CII0KEHHSI U YMHOKEHHSI BEpOSITHOCTEH, PopMyITy
MOJTHOM BeposITHOCTH, popmyny bepHysu, koMOuHaTOpHBIE GakThl U (HOPMYJIbI; OLIEHUBATD
BEPOATHOCTH pEaNIbHbIX COOBITHI; YMEHHE ONepUpPOBATh MOHATUSAMU: CllydyaiiHasi BEJIMUMHA,
pacpeneneHue BEpOsITHOCTEM, MATEMaTUYECKOE OKUAHUE, TUCIIEPCHS] U CTAaHaPTHOE
OTKJIOHEHHE CITy4yailHOW BEJIMYMHBI, PYHKLINU pacrpeaeaeHus U MIOTHOCTH PaBHOMEPHOTO,
[IOKa3aTeJIbHOIO U HOPMAJIBHOTI'O PACIpEACIICHAN; YMEHUE UCII0Ib30BaTh CBOMCTBA U3YYEHHBIX



pacmpeaeneHuit As peieHus 3a71a4; 3HAKOMCTBO C MMOHATHSAMU: 3aKOH OOJIBIITUX YUCEI, METObI
BBIOOPOYHBIX HCCIIEIOBAaHUMN; YMEHUE PUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOJIHBIX U OOIICCTBEHHBIX SBIICHUSX;

14) ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, IPSAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKHH yroJl, IByrpaHHbIN yroj, TPEXTPaHHbIN yroJ, nepecekaroniyec,
NapaJuIeJIbHbIE U CKPEILMBAIOIINECS IPSIMbIE, TAPAIIENbHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH, YIoJI MEXTy IPSAMBIMH, YIOJI MEXJy NMPSIMOM U MJIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMH; YMEHHE UCTIOJIb30BaTh MPH PEIICHUH 33]a4 U3y4eHHbIE (DAKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl OObEKTOB B OKPYKAIOLIEM MUPE; YMEHUE
OIIEpUPOBATh NOHATUSAMU: MHOTOTPAaHHUK, CEUEHUE MHOTOI'PaHHUKA, IPABUIIBHBIN
MHOI'OI'paHHMK, IPU3Ma, TMpaMK/Ia, (pUrypa U MOBEPXHOCTh BPAIEHUs, LWIMHIP, KOHYC, 1Iap,
cepa, pazBepTKa IOBEPXHOCTH, CEUCHUS KOHYCA U IIWIMHJPA, NapaJlIeIbHble OCH WX
OCHOBAHMUIO, CEUEHHE 111apa, INIOCKOCTh, Kacarolasics cepbl, HWINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUEHHE MHOTOIPAaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TOBEPXHOCTH
BPALLEHUS, UX CEUEHHsI, B TOM YHUCJIE C TIOMOIIBIO 3IEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh
CBOMCTBAa reOMETPUUECKUX (PUTYDP, CAMOCTOSTEILHO (POPMYIIMPOBATH ONPEEIICHUS NU3Y4aeMbIX
¢buryp, BbLABUraTh FMIIOTE3bI O CBOMCTBAX U IMPU3HAKAX FEOMETPUUECKUX (PUTYp, 0O0CHOBBIBATD
WIN ONIPOBEPraTh UX; YMEHUE MPOBOANTH KIACCU(PUKAIMIO (PUTYD IO PA3IMYHBIM MPU3HAKAM,
BBINOJIHATH HEOOXOMMBbIE JIOMOJHUTEIbHbBIE TIOCTPOCHHUS;

15) ymenue cBOOOIHO ONEPUPOBATH MOHATHUAMU: IUIOMIAAL GUTYPBI, 00beM (DUTYPBI, BETUYHHA
yria, pacCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKTY MPSMBIMHU, PACCTOSIHIE MEXKTY
TUIOCKOCTSIMHU, TUIOIIAh C(hepbl, IUIOMIA b IOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCA,
MWIHH]PA, 00beM Ky0a, PSMOYTOJILHOTO IMapalIeIIeIUIIe 1a, TMPAMUJIBI, TPU3MBbI, IWIHH]IPA,
KOHYCa, [lIapa; YMEHHUE HaXOIUTh OTHOIIIEHUE 00BEMOB TIOJJO0HBIX DUTYD;

16) ymeHue cBOOOAHO ONEpUPOBATh MOHIATUAMU: IBUKEHUE, TapaUIeIbHbIN IepeHoc,
CUMMETpPHS Ha IIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, TpeoOpa3oBaHue moaoous, mogooHbIe
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 10JJ0OOHBIE (GUTYPHI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE UCII0JIb30BATh FEOMETPUUYECKNE OTHOIICHUS, HAaXOAUTh
reoMeTpUYeCcKre BeTMYMHBI (JITIMHA, YToJl, TUIOIAadb, 00BEM) NP PEIICHUH 3a/1a4 U3 APYrHX
y4€OHBIX PEIMETOB U U3 PEATIbHOM KU3HU;

17) ymenue cBOOOIHO ONIEpUPOBATh MOHATUSAMU: MPSIMOYTOJIbHAs CUCTEMA KOOPJAUHAT, BEKTOD,
KOOpJMHAThI TOYKH, KOOPIANHATHI BEKTOPA, CyMMa BEKTOPOB, TPOU3BEACHNE BEKTOPA HA YHCIIO,
pa30oKeHue BEKTOpa Mo 0as3ucy, CKaIspHOE IPOU3BEACHNE, BEKTOPHOE ITPOU3BEICHUE, YTOJI
MEXly BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBINA METOJ ISl PELICHHUS
reOMEeTPUUECKUX 3ajay U 3a7a4 APYrux y4eOHbIX IPEIMETOB; OEPUPOBATH MOHATHSIMHU:
MaTpuna 2x2 1 3x3, onpeaeNuTeab MaTPULbl, TEOMETPUYECKUI CMBICI OIIPEAEITUTE;

18) ymeHue MoieMpoBaTh peanbHble CUTYAIMH Ha sI3bIKe MATEMAaTUKU; COCTABIIATh BBIPAXKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33J1a4M, UCCIE0BATh TOCTPOEHHBIE
MOJIENIU C UCIIOJIB30BAHUEM alllapaTa ajareopbl, HHTEPIPETUPOBATH MOIYUYEHHBIN pe3yabTar;
CTPOUTHh MATEMATHYECKUE MOJIENN C TIOMOIIBIO T€OMETPUYECKUX MOHITUI U BEJIMYNH, PEIIAThH
CBSI3aHHBIC C HUMH IIPAKTUYECKUE 3a/1a4U; COCTABJIATH BEPOSITHOCTHYIO MOJEb U
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yibTaT; PeaTh IPUKIIAIHbIE 3aa4H CPEICTBAMHA
MaTeMaTHYECKOro aHaJIN3a, B TOM YHCIIE COIMAIbHO-DKOHOMUYECKOTO U (PU3HUUECKOTO
XapakTepa,

19) ymenue BRIOUpATh MOAXOASAIIMN METOT JJI PEIICHUS 3a]1a4H; TOHNMaHUE 3HAYUMOCTH
MaTEeMAaTHKHU B U3yUYE€HUU MPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBICHUIA; YMECHHE



pacro3HaBaTh IMMPOSABJICHNUC 3aKOHOB MAaTCMATUKH B UCKYCCTBC, YMCHUC ITPHUBOJUTL ITPUMCPLIL
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON M MUPOBOM MAaTeMaTUYECKON HAYKH.



