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Pabouas nporpamma Kypca BHEYpOUHOU AesTenbHOCTH «Matematuka. Pemry OI'O» paspaborana Ha 2023-2024
y4eOHBIH TOI.

Hacrosimast paboyast mporpamma copMupoBaHa Ha OCHOBaHUH CIEAYIOIINX JOKYMEHTOB!

[Iporpamm YMK, aBropckux nporpamMm A.I'. Mep3ansika, A.I'. Mopakosuua, JI.C. AtanacsiHa.

Henu nzydenus Kypca BHEYpPOUHOH JEATEIBHOCTHU

[ OBJIQJICHUE CHCTEMOW MAaTEeMAaTUYCCKUX 3HAHUHN U yMEHUHN, HEOOX OJMMBIX ISl TPUMEHCHUS B IPAKTUIECKOM
JSSITEIIbHOCTH, U3YUCHUSI CMSKHBIX JUCIUIUIMH, TIPOI0JIKSHHS 00pa30BaHMsI;
[ HMHTEJUICKTYaJIbHOE pa3BUTHE, ((OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX YETIOBEKY JJIsl ITOJTHOLCHHOMH

JKN3HU B COBPEMCHHOM O6HICCTBC: SCHOCTb U TOYHOCTBH MBICJ/IM, KDUTHUYHOCTH MBIIIJICHUA, HHTYHULHSA, TIOTHYCCKOC
MBILJICHUE, 3JIEMEHTBI aJITOPUTMUYECKON KYJIbTYphI, TIPOCTPAHCTBEHHBIX MPEACTABICHUN, CIIOCOOHOCTH K
HIPEOJOJIEHUIO TPYIHOCTEH;
O MOJrOTOBKA 00yUaroImuXcs K cliaue dk3aMeHa mo matrematuke B opme OI'D B cOOTBETCTBHH ¢ TPEOOBAHUSIMH,
MNpeaAbABIACMbIMU HOBBIMU O6pa3OBaTCJH>HI>IMI/I CTaHAapTaMH,; OKa3aHUue HHZIHBHI[yaHLHOﬁ M CUCTEMaTHYeCKOM
oMoy AEBATUKIACCHUKY ITPU MMOBTOPCHUUN KypCa MaTEMATHUKU U MMOATOTOBKE K OK3aMCHAaM; ITIOBTOPECHUEC U
0000I11IeHrE 3HAHUI 110 aliredpe 3a KypC OCHOBHOM 00111€00pa30BaTeIbHOM MIKOJIbI; PACIIMPEHUE 3HAHUH 110 OTACIbHBIM
TemMaM Kypca anreOpbl 5-9 kiraccoB; BBIpaOOTKa YMEHUS TOJIb30BATHCSI KOHTPOJIBHO-M3MEPUTEILHBIMU MaTepUaIaMHy;
MOBTOpPEHUE 1 0000IIeHHE 3HAHHI 110 anredpe 3a Kypc OCHOBHO 00111e00pa3oBaTeNbHON IIKONIbI, pacIMpeHne 3HAaHUH
0 OT/ACTBHBIM TEMaM Kypca ajreOpsl 5-9 KIIacCoB; BBIPaOOTKA YMEHUS TOJIb30BAThCsl KOHTPOIbHO-U3MEPHUTEIBHBIMU
MaTepHaIamu;
| (hopMupoOBaHHUE MPEACTABICHUH 00 HJISSIX U METOJIaX MaTEMAaTHKH KaK YHUBEPCAIbHOIO SI3bIKa HAYKH U TEXHHUKH,
CpEJICTBA MOJICITUPOBAHHUS SIBJICHUI U TIPOIIECCOB.
Pabouas nporpamma Kypca BHEYpOUHOU AesTenbHocTH «Martematuka. Penry OI'D» paccunrana B 9 kiacce
Ha 32 4acoB B IO
I[nanupyemble pe3yJbTaThbl 0CBOEHHSI Kypca BHEYPOUHOH /IeSI TETbHOCTH
1. TlpenMeTHbIe pe3ybTaThI:

Yyamuiicss HayauTcs B 9 kiacce (U1 NCIIOIh30BaHUS B IOBCEIHEBHOMN KU3HU M 00ECTIEYEHHS] BO3MOKHOCTH
YCHENIHOT'O MPOIOJDKEHHUS 00pa30BaHMs Ha 0a30BOM YPOBHE):
DJIeMEHTbI TEOPUHM MHOKECTB M MaTeMATHYeCKOIi JIOrHKH

) OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMHI: MHO)KECTBO, 3JIEMEHT MHOKECTBA, IIOMHOXECTBO,

[IPUHAAJIEKHOCTb;

) 3aJaBaTh MHOYKECTBA [IEPEUHCICHUEM UX 3JIEMEHTOB,;

) HaXOIUTb IIepecedeHue, 00bEIUHEHNE, TIOAMHOXKECTBO B IPOCTEHIINX CUTYaLUsIX;

) OIIEpUPOBATH Ha 6a30BOM YpPOBHE ITOHATHUSIMMU: OINIPEEICHNE, aKCHOMa, TEOPEMa, JI0Ka3aTeNIbCTBO;

) IIPUBOIUTD MIPUMEPBI U KOHTPIPUMEPHI JUIsI TOATBEPKACHUS CBOMX BbICKAa3bIBAHUH.
B noBcenHeBHON KU3HM M IPH U3YYEHUH JPYTUX MPeAMETOB:

) HCIOJIB30BaTh Ipauueckoe MpeacTaBIeHNe MHOXKECTB ISl ONMCaHMsI PEAIbHBIX IIPOLIECCOB U

SIBICHUH, TIPU PELICHUH 3aa4 APYrux y4yeOHBIX IPEIMETOB.

Yuciaa

) OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMH: HATYPAITBHOE YMCIIO, IIETI0€ YHUCII0, OOBIKHOBEHHAS
Ipo0Ob, mecATHIHAS qpo0b, CMeMaHHas Ipo0b, paIlMOHAIBHOE YHCII0, apUPMETHICCKIH KBaApaTHBIN
KOpPEHB;

| HCIIOJIb30BAaTh CBOMCTBA YKCEN U MpaBUia ACHCTBUM MPHU BHIIOIHEHUHU BBIYUCICHUN;

| HCIIONIb30BaTh NPU3HAKU JETUMOCTH Ha 2, 5, 3,9, 10 npu BRITOIHEHUH BBIYUCIECHUN U PELLICHUU
HECIIO’KHBIX 3a]1a4;

\ BBITIOTHSIT OKPYTJIICHHE PAIIMOHAIBHBIX YHUCEN B COOTBETCTBUH C MPABUIIAMU;

\ OLIEHMBATh 3HAYEHHE KBAIPATHOTO KOPHSI U3 TIOJIOKUTEIBHOTO IIEJIOT0 YHCIa;

O pacrio3HaBaTh pallMOHAJbHbIE U HPPaLMOHAJIbHBIC YUCIIA;
O CpaBHHUBATh YMCIIA.
B noBceaHeBHO¥ KU3HM M NPH U3YYEHUH IPYTUX MPeAMeTOB:
O OLIEHHMBATh PE3Y/IbTAThl BEIYMCICHUH TPU PELICHUH MPAKTUYECKUX 3a1a4;
O BBINOJTHSATH CPAaBHEHHE YUCEN B PEAIbHBIX CUTYAIUIX;
O COCTaBJISITh YMCIIOBBIC BHIPAXKECHUS MPH PELICHUH NMPAKTUYECKUX 3a1a4 U 3a7a4 U3 JPYTruX y4eOHbIX
MPEAMETOB.
ToxnecTBeHHbIe MPeoOPa30BaHUS
O BbInonHaTh HecI0XKHbIE IPe0oOpa30BaHUs AJIs1 BEIUMCIICHNS 3HAUCHUI YHCIIOBBIX BBIPaXKEHHH,
CoJIepKallX CTENEHH C HATYPaJbHBIM MTOKA3aTeNEeM, CTENEHN C IIEIbIM OTPHIATENBHBIM I0KA3aTENEM;
O BBINOJTHATH HECJIOKHBIE Pe0Opa30BaHMUs LEbIX BEIPaKEHUI: PACKPhIBATh CKOOKH, TPUBOJUTD
OJJOOHBIE ClIaraeMsbI¢;
l HCIOJIB30BaTh ()OPMYJIbI COKPAILIEHHOTO YMHOXEHHUS (KBaJpaT CyMMbI, KBaJIpaT pa3HOCTH, Pa3HOCTh

KBaJ[PaTOB) JUI YIPOIIEHHS BEIYMCICHUI 3HAUYCHNUH BBIPAKCHUIL;



] BBIITOJTHATH HECJIOKHBIC HpCO6pa3OBaHI/I$I HpO6HO-HHH€ﬁHBIX BBIpa)KeHI/Iﬁ nu BLIpa)KGHI/Iﬁ C
KBaJApaTHBIMU KOPHSIMMU.

B noBceHeBHOI JKM3HM M TP U3yYeHUH APYTUX NMPEAMETOB:

O [IOHUMAThb CMBICII 3aIIUCU YUCJIA B CTAHAAPTHOM BUJE;
l OIepUpOBaTh Ha 0a30BOM yPOBHE MOHATUEM «CTaHAAPTHAs 3alIUCh YHCIIay.
YpaBHeHHS U HEPAaBEHCTBA
[ OmnepupoBaTh Ha 6230BOM YpOBHE MOHITUSMH: PAaBEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb
YPaBHEHMUS, PELICHUE YPABHEHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTBA;
O IIPOBEPSTH CIIPABEAJIMBOCTL YHCIIOBBIX PABEHCTB U HEPABEHCTB;
[ pelIaTh JIMHEHHbIE HEPABEHCTBA U HECIOXKHBIE HEPABEHCTBA, CBOJALINECS K JIMHEUHBIM;
[ pelIaTh CUCTEMbI HECIIOKHBIX JINHEHHBIX YPAaBHEHUM, HEPABEHCTB;
l IIPOBEPSTH, SABJISIETCA JIM JAHHOE YUCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);
l pemarth KBagpaTHbIC ypaBHEHUS 10 (hopMylie KOpHel KBaJpaTHOTO ypaBHEHMUS,
O

n300pa)kaTh PEIICHHsI HEPABEHCTB M UX CUCTEM Ha YUCIIOBOH MPSIMOM.
B noBceHeBHOI :KM3HM W IPH U3YYeHUH IPYTUX MPeAMETOB:

\ COCTaBIISITh U pelaTh JMHEHHbIC YPaBHEHUsI [IPU PELICHHUH 3a]1a4, BO3HUKAIOIIMX B IPYTUX y4eOHBIX

HpeIMeTax.
DYyHKUNHU

\ HaxomuTh 3Ha4ueHune QyHKIWY 110 3a]AHHOMY 3HaYCHUIO apryMeHTa;

\ HaXOJUTh 3HAUCHHE apryMEHTa 10 3aJIAHHOMY 3HAYCHUIO (DYHKIMH B HECIIOKHBIX CUTYAIIHSIX;

\ OIPEAEIIATD MOJIOKEHUE TOUKH 110 €€ KOOpAMHATaM, KOOPAMHATHI TOUKH I10 €€ ITOJIOKEHUIO Ha
KOOPAMHATHOM MJIOCKOCTH;

\ 1o rpadMKy HaxOUTh 00JIaCTh OMpeIelIeH s, MHOYKECTBO 3HAUCHHH, HYJIU QYHKIMH, TPOMEKYTKH
3HAKOIOCTOSTHCTBA, TPOMEXYTKH BO3PACTaHUS M YOBIBaHUS, HANOOJIbINIEE U HAUMEHbIIIEe 3HAUCHUS
dhyHKINH;

| CTPOUTH rpad UK JTUHEHHON QYHKITHH;

| MIPOBEPSITH, SBISIETCS JIH JAaHHBIN rpaduk rpadukoM 3aJanHONl GYHKIIUN (JIMHEWHOMU, KBaJIPATUIHON,
00paTHOMN MPOTIOPIIMOHATIEHOCTH);

\ OnpenensaTh NPUOTIKEHHBIE 3HAYeHH KOOPANHAT TOUKH IepecedeHns TpaduKoB GyHKIN;

\ OIIEpUPOBATH Ha 0a30BOM YPOBHE IOHATUSIMMU: [IOCIIEA0BATEIbHOCTD, apU(pMETHUECKAs! IPOrPECCHs,
reoMeTpudecKast Mporpeccus;

\ pelaTth 3a7auk Ha IPOrPeCCUU, B KOTOPBIX OTBET MOKET OBbITH I1OJy4eH HEIIOCPEICTBEHHBIM
nozicdeToM 0e3 mpuMeHeHus Gopmyi.

B noBcenHeBHOI JKM3HU M IIPH U3YYEHUH APYTUX NMPEAMETOB:

\ HCIOJIB30BaTh IpaUKK peabHbIX MIPOLECCOB U 3aBUCUMOCTEH /711 ONPEeNIEHHsI UX CBOWCTB
(HanOosplIME M HAMMEHBIINE 3HAYEHUS, IPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS, 00IACTH MOJOKUTEIbHBIX
1 OTPULATENIBHBIX 3HAYEHUH U T.I1.);

\ HCIOJIB30BaTh CBOWCTBA JIMHEHHONW (DYHKLINH U ee Tpa(uK IIPU PELICHUH 3a1a4 U3 IPyTruX y4eOHbIX
MIPEIMETOB.

CraTrucTuka M Teopusi BeposiTHOCTeMH

\ Wmers npencraBieHne O CTATUCTUYECKUX XaPAKTEPUCTUKAX, BEPOSITHOCTH CIIy4aiiHOI'O COOBITHS,
KOMOWHATOPHBIX 3aadax;

\ pemarth npocTreire KOMOMHAaTOPHbIE 3aJa4ul METOAOM MPSIMOTO U OPraHM30BaHHOTO Iiepedopa;

\ MIPEACTABIATE IaHHbBIC B BUAE TaOIULl, AUarpamMM, rpadukos;

\ YUTaTh HHPOPMALUIO, IPEACTABICHHYIO B BUJE TaONULbI, THarpaMMbl, rpaduka;

\ OIPEACTISITH OCHOBHBIC CTATUCTUYECKUE XapaKTEPUCTUKU YMCIIOBBIX HAOOPOB;

\ OLICHHMBATh BEPOSITHOCTH COOBITHS B IPOCTEHUIINX CIydasx;

O HUMETh NPEICTABICHNE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SBJICHUSX.

B noBceiHeBHO KU3HH H MPH U3yYeHUH JPYTUX MPEAMETOB:
O OIIEHUBAThH KOJINYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;
O HUMETh TPEICTABICHNE O PO MPAKTHYECKH JIOCTOBEPHBIX U MATOBEPOSITHBIX COOBITHIA;
O CPaBHHUBATh OCHOBHBIC CTATHCTHUCCKHE XaPAKTEPUCTHKH, TTOTYUCHHBIC B TIPOIIECCE PEIICHUS
MPUKIIAHON 3a7a4H, U3YUCHUS PEaTbHOTO SBICHUS;
O OIIEHUBATh BEPOSITHOCTh PEANbHBIX COOBITHI U SIBJICHUI B HECIIOKHBIX CUTYAIHSX.
TekcToBBIE 3a1a9H
O Permate Heco)KHBIE CIOKETHBIE 33JIa4M Pa3HBIX TUIIOB HA BCE apu(METHUECKUE JISHCTBHS,
O CTPOUTBH MOJIEINTb YCIOBHS 3a/1a4u¥ (B BUJIEC TAOIUIIBI, CXEMBI, PUCYHKA WJIM YPABHEHHUS ), B KOTOPOM
JIaHbI 3HAYEHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIHYWH, C IENBIO MTOUCKA PEIISHHs 3a/1a4U;
O OCYIIECTBIIATH CIIOCO0 TTOMCKA PEIISHHUS 33/1a4H, B KOTOPOM PACCYXJIEHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO MK OT TPEOOBAHUS K YCIIOBUIO;
O COCTABJISITh IIJIAH PEIICHHUS 3a/1a4H;

] BBLACIIATD OTallbl PCIICHUS 3a/1a4U;



[ MHTEPIPETUPOBATH BHIUYMCIUTEILHBIC PE3YJIBTATHI B 33/1a4€, UCCIIENOBAThH MOIYICHHOE PEIICHHUE
3a/1a4y;
[ 3HATh pa3Inure CKOPOCTel 00bEKTa B CTOSYEH BOJIE, TPOTHUB TCUCHHUS U 110 TEUCHUIO PEKU;
[ pemarth 3a7a4M Ha HAaXOXKACHUE YaCTH YUCiIa U YUCIIa [0 ero YacTu;
[ pelaTh 3aJa9u pa3HbIX THIOB (Ha padoTy, Ha TIOKYIIKH, Ha JIBUKCHUE), CBSA3BIBAIONINX TPU
BEJIMYWHBI, BBIICNIATH 3TH BEIMUUHBI U OTHOIICHUS MEX]Ly HUMU;
[ HaXOJUTh MPOLEHT OT YHUCIIA, YUCIIO MO MPOLEHTY OT HETO, HAXOAUTh MPOLICHTHOE CHIKEHUE WU
MMPOUCHTHOC MOBBIICHUC BEJIMUNHDBI,
O pelaTh HeCIOXKHbBIE JIOTHYECKHE 3a/Ja4d METOI0M PACCYKIACHUH.
B noBce1HeBHOI JKU3HU ¥ TPU U3YYEHUH APYTUX MPEAMETOB:
il BBIABUT'ATb TUIIOTE3blI O BOSMOXXHBIX MPEACIbHBIX 3HAYCHUAX NCKOMBIX B 3a/1a4€ BEIIMYUH (I[CJ'IaTb
MPUKUAKY).
I'eomeTpuyeckne purypbl
[ OnepupoBaTh Ha 6230BOM YPOBHE TOHITHUSMHU T€OMETPHUECKUX QUTYD;
\ M3BJIEKaTh HH()OPMAIIHIO O TEOMETPUUECKUX (DUTypax, MPECTABICHHYIO Ha YePTEeKax B SIBHOM BUJIC;
| MIPUMEHSATH JUISl PElICHUS 3a/1a4 TeoOMeTpruiecKue (pakThl, ecli YCIOBUS MX IPUMEHEHUS 3a1aHbl B
SIBHOU (hopme;
\ pemarp 3aJaun Ha HaXOXKJICHUE TeOMETPUIECKUX BEJTHUMH M0 00pa3iaM HIH arOpPUTMAaM.
B noBceHeBHOI JKU3HU ¥ TPH U3YYEHUH IPYTUX MPEAMETOB:
| HMCIOIb30BaTh CBOMCTBA TreOMETPUICCKUX (1)I/Il“yp JJId peUICHHM A THUIIOBBIX 3aJa4, BOSHUKAIOIINUX B
CUTYaIIHSIX MOBCEIHEBHON JKU3HU, 33129 MIPAKTUICCKOTO COACPKAHUS.
OTHoeHust
| OnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMU: PABEHCTBO (BUTYP, paBHbIC QUTYPHI, PABEHCTBO
TPEYTOJIbHUKOB, MapauICJIbHOCTb NPAMBIX, HEPIICHAUKYJIAPHOCTD MPAMBIX, YTJIBI MEXAY NPAMBIMHA,
NEPINECHANKYJIAP, HAKIIOHHAsA, IIPOCKIIUA.
B noBce1HeBHOI JKM3HU M TPH U3YYEHUH APYTUX MPEAMETOB:
| HCII0JIb30BAaTh OTHOIICHUS JJI PEHICHU A HpOCTﬁﬁIHHX 3a1a4, BOBHUKAOIINX B peaanoﬁ JKHN3HU.
H3mepenus u BbIYUCIEHHUS
) BrImonHATh M3MepeHne ATUH, PACCTOSIHHUM, BETUYUH YTIIOB, C IIOMOIIHI0 HHCTPYMEHTOB ISt
U3MEPEHUH JIJTUH U YTJIOB;
) MIPUMEHSATH (OPMYITBI TIEpUMETPa, IUIOMAAN U 00beMa, IOl TOBEPXHOCTH OTIETbHBIX
MHOTOTPaHHHUKOB TIPY BBIYUCIIEHUSX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUH;
) npuMeHsAThH Teopemy [lndaropa, 6a30BbIe TPUTOHOMETPHUIECKHE COOTHOIIEHHUS JITSI BBIYHCICHUS
JUTUH, PACCTOSHUH, TIJIOMIAIeN B TPOCTEUIIINX CITydasx.
B noBceHeBHOIT ;KM3HU ¥ TPU U3YYEHUH APYTUX MPEAMETOB:
) BBIYHCIISITh PACCTOSHUSA HA MECTHOCTH B CTaHJIAPTHBIX CUTYAIHSX, TUIOMIAIN B MPOCTEHIITNX CITyJasX,
MIPUMEHATH (POPMYJIIBI B IPOCTEUIIINX CUTYAIMAX B TOBCEIHEBHOMN KU3HM.
I'eomeTpuyecKue MOCTPOEHUs
\ N3obpakaTs TUIIOBBIE TUIOCKHE PUTYPHI U (PUTYPHI B TIPOCTPAHCTBE OT PYKH U C MTOMOIIBIO
WHCTPYMEHTOB.
B noBcenHeBHOIT ;KM3HU ¥ TPU U3YYEHUH APYTUX MPEAMETOB:
\ BBITIOTHSITH MTPOCTEUIIIHE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIIIMbIE B PeaTbHOM JKU3HU.
I'eomeTpuyeckue npeodpazoBaHus
\ Ctpouts QUrypy, CHMMETPHYHYIO TAHHOW (PUTYPE OTHOCUTEIBHO OCH M TOUKH.
B noBcenHeBHOIT ;KU3HU ¥ TPU U3YYEHUH APYTUX MPEAMETOB:
\ pacro3HaBaTh ABIKEHHE 00BEKTOB B OKPYIKAIOIIEM MHUPE;
\ pacro3HaBaTh CHMMETPHYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.
BekTOphl H KOOPAMHATHI HA MJIOCKOCTH
O OnepupoBaTh Ha 0a30BOM YPOBHE TOHSATHSIMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BE/IEHIE BEKTOPA Ha
YHCII0, KOOPJAWHATHI Ha TUIOCKOCTH;
N OIIPENENSTh MPUOIIKEHHO KOOPIMHATHI TOYKH TI0 €€ N300pakKEHUI0 Ha KOOPIUHATHOH TLTOCKOCTH.
B noBcenHeBHOIT ;KU3HU ¥ TPU U3YYEHUH APYTUX MPEAMETOB:
N WCIIONB30BaTh BEKTOPHI JUTSI PEIISHHS IIPOCTEHINNX 3a/1a4 Ha ONpeieieHne CKOPOCTH
OTHOCHTEIHHOTO JIBFDKECHUS.
Hcropus maremaTHKH
[ OnuceIBaTh OT/IEIBHBIC BBIIAIOIINECS PE3YIIbTAThI, TOJTYYCHHBIE B XO/I€ PA3BUTHS MATEMAaTHKU KaK
HayKH;
[ 3HATh IPUMEPHI MATEMATHUECKUX OTKPBITHIA U UX aBTOPOB, B CBSI3H C OTEUECTBEHHON U BCEMUPHOUN
HCTOpUEH;
[ [TOHMMATh POJIb MATEMaTHUKH B pa3BuTHH Poccuu.
MeTtoabl MaTeMaTUKHU
[ Br16upaTh moaxosmuil n3y4eHHBIA METOJ VISl PEIICHHS U3YYCHHBIX THIIOB MATEMAaTHYCCKUX 3a/1a4;



] HpI/IBO,I[I/ITB MMPpUMCPBI MATEMATUYCCKUX 3aKOHOMCpHOCT€fI B OKPY)KEIIOH_Ief/i ,Z[eﬁCTBHTGHLHOCTH u
MPOU3BECACHUAX NCKYCCTBA.

VYyamumiicst mony4uT BO3SMOKHOCTD HayYUTHCS B 9 Kitacce Al YCIEHOro MpOI0KEH s 00pa3oBaHus Ha

yriTyOJIEHHOM YPOBHE:

DJieMEHTBI TEOPUH MHOKECTB M MATEMATHYeCKOii JIOTUKH
O CB00OHO ONEepUpPOBaTh MOHATHAMH: MHOXXECTBO, XapaKTEPUCTUKA MHOXKECTBA, JJIEMEHT MHOXECTBA,
MyCTOE, KOHEYHOE U OECKOHEYHO0e MHOXKECTBO, TOAMHOKECTBO, TPUHAIIICKHOCTh, BKIIOUCHUE, PABEHCTBO
MHOJKECTB, CIIOCOOBI 3aJaHle MHOXKECTBA;

O 3aJaBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMM;
O MIPOBEPATH BHITIOTHEHNE XapaKTePUCTUYECKOT0 CBOMCTBA MHOYKECTBA;
O CBOOO/IHO OMEpUPOBATH MOHITUSMU: BEICKa3bIBAHHE, HCTHHHOCTH M JIOKHOCTH BBICKa3bIBAHHMS,

CJIOKHBIC U ITPOCTHIC BbICKA3bIBaAHWA, OTPULIAHUC BbICKa?;bIBaHHfI; HUCTHUHHOCTD U JIOKHOCTb YTBCPKIACHUA U
€ro oTpuuaHus, oncpanru HaJa BLICKa3bIBAHUSAMM: U, W, HE; YCIIOBHBIC BbICKA3bIBAHUA (I/IMHHI/IKaHI/IH);
| CTPOMTDH BbICKA3bIBaAHHA C UCIIOJIb30BAHNUEM 3aKOHOB aJ'II‘erBI BBICKA3ELIBaHUM.
B noBceHeBHOI JKU3HU ¥ TPU U3YYEHUH APYTUX MPEAMETOB:
) CTPOUTD PACCYKCHHS HA OCHOBE HUCIIOJIb30BaHUsI PABHIT JIOTMKH;
\ HCIIOJIb30BaTh MHOXKECTBA, OTEpal[ii ¢ MHOXKECTBAMHU, UX rpaduueckoe peaCcTaBICHUE s
onurcaHus p€aJIbHBIX MPOLECCOB U HBJ’IeHHﬁ, IIpr pCIICHUHU 3aJia4 JPYyTrux y’-le6HBIX mpeaAMETOB.
Yucna
\ CBO0OOIHO OIEPUPOBATH MOHATUSMHU: HATYPAJIbHOE YUCIIO, MHOKECTBO HATYPaJIbHBIX YHCEI, IE]I0C
YHUCII0, MHOYKECTBO TIEIIBIX YHCEII, OOBIKHOBEHHAS APOOh, AECATUIHAS IPOOh, CMEITaHHOE YUCIIO,
paloHaIbHOE YUCII0, MHOYKECTBO PALIMOHAIBLHBIX YHCES, HPPALIMOHAIBLHOE YHCIIO0, KOPEHb CTEIECHHU N,
HeﬁCTBI/ITeHBHOC YHCJI0, MHOXKECTBO HeﬁCTBHTeHBHBIX qucell, reOMETpUYCCKast MHTEPIPETalsa
HaTypaJIbHbIX, IIEJIbIX, PAllMOHAJIbHBIX, JIeI\/’ICTBI/ITeJ'IBHBIX YHUCCII,
| MMOHUMATD ¥ OOBSICHATH PA3HUILY MEXK/TY TIO3UIIHOHHOW W HETIO3UITUOHHON CHCTEMaMH 3aliCH YHCeT;
| TIEPEBOIUTE YHCIIA U3 OJHON CHCTEMBI 3aITUCH (CHCTEMBI CYUCIICHHS ) B IPYTYIO;
\ JIOKa3bIBATh U UCIIOJIL30BaTh MMPU3HAKH JACTMMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymMbI u
MIPOM3BEIICHNS YUCEN TPU BBIMOIHEHUH BRIYMCICHUN U PEIIEHUH 3a/1a4;
) BBITIOTHATH OKPYTJICHHE PAIIMOHAIBHBIX W HPPAIOHATBHBIX YHCEIT C 33JJAHHON TOYHOCTHIO;
) CpaBHHBATH JACHCTBUTEIHHBIC YNCIIA PA3HBIMU CIIOCOOAMH;
) YIIOPAI0YMBATE YMCIIA, 3AITUCAHHBIE B BUJIE OOBIKHOBEHHOM M JIECATUYHOMN JAPOOH, YHCIa,
3aIMCaHHbIC C UCTIOJIb30BAHUEM apH(PMETHUECKOTO KBaJIPATHOTO KOPHSI, KOPHEH CTereHu Oombiie 2;
\ HaxoauTh HOJI m HOK wmcen pa3HbIME cITOCOOAMH U UCIIONB30BATh UX IPH PEIICHUHN 33]1a4;
) BBITIOTHSTH BBIYMCIIEHUS U IPEe0Opa30BaHUs BEIPAKEHHH, COEpKAIINX ISHCTBUTENbHEIE YICIa, B
TOM YHCJI€ KOPHU HATYpPaJbHBIX CTEIIEHEH.
) B noBceHeBHOI KM3HU M TPU U3YYEHUH APYTUX NMPEAMETOB:
) BBITIONHSTH U OOBSCHATH PE3YNBTATHl CPABHEHUS PE3YIIBTATOB BRIYUCICHUH MPHU pelIeHnH
MPaKTUYECKUX 3a/1a4, B TOM YHCIIE MPUOIMKEHHBIX BRIYUCICHNH, UCIIONB3YS pa3HbIe CIIOCOObI CpaBHEHHIA;
) 3aMHChIBaTh, CPABHUBATH, OKPYTIISATH YHNCIOBBIEC JAHHBIE PEATbHBIX BETUYHH C UCTIOIb30BAHUEM
Pa3HBIX CHCTEM M3MEpPEHUS;
\ COCTABIISITh U OLIEHUBAThH PA3HBIMH CIIOCOOAMH YHCIIOBBIE BBEIPAXKEHUS TIPH PEICHUH MTPAKTHIECKUX
3a/1a4 ¥ 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB.
ToxaecTBeHHbIE NIPe0dPaA30BaAHUNA
\ CB00OIHO OTMIEepPUPOBATH MOHATHSMH CTEIICHH C TENTBIM U JPOOHBIM ITOKa3aTeleM;
\ BBITIOTHSTH JIOKA3aTEIhCTBO CBOWCTB CTEIIEHU C IETBIMHU U IPOOHBIMH ITOKA3aTEISIMU;
\ OIIEPUPOBATH MOHATHUSIMH «OTHOUICHY, KMHOTOUJICH», «MHOTOWICH C OJTHOW TIepEeMEHHON,
«MHOTOUJIEH C HECKOIBKUMH NIEPEMEHHBIMIY, K03()(PHUITMEHTh MHOTOWIEHa, «CTaHJapTHAs 3aIvCh
MHOTOYJICHA», CTEIIeHb OJTHOWIEHA U MHOTOYJICHA;

O CBOOO/THO BJIJICTh TPUEMaMHK ITPE0OPa30BAHUS IEIbIX U IPOOHO-PAIIMOHATBHBIX BBIPAKEHHIA;

O BBIMOJIHATH PA3JI0KECHHE MHOTOWICHOB HAa MHOKHUTENN Pa3HBIMU CITIOCOOAMH, C UCIIOIb30BaHUEM
KOMOWHAINI Pa3THYHbIX TPUEMOB;

O HCIIOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyro Teopeme Buera, 1ist morcka KopHen
KBaJIPaTHOTO TPEX4WiIeHa W JUIs PEIICHHUS 3a/1a4, B TOM YKCJIe 3a/1a4 C TapaMeTpaMy Ha OCHOBE KBaIPATHOI'O
TpexuJieHa;

O BBIMOJTHSATH JICJICHUE MHOTOUWJICHA HA MHOTOUYJICH C OCTATKOM;

0 JIOKa3bIBATh CBOMCTBA KBAJIPATHBIX KOPHEH U KOPHEH CTEMEHU n;

O BBIMOJTHSATH MPE0OPA30BAHMUS BBIPAKCHUH, COJICPIKAIIMX KBAIPATHBIC KOPHHU, KOPHU CTETECHH N;

O CBOOOJIHO OMEPUPOBATH MOHATUSIMU «TOXIECTBOY, KTOXKIECTBO HA MHOKECTBEY, «TOKICCTBEHHOE
peodpa3zoBaHuey;

z
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O BBIMOJIHATH PA3IMYHbIC TPE0OPa30BaHUs BHIPAKCHUH, COMEPIKAIIINX MOTYJIH.



B noBcenqHeBHOM KM3HU U NIPU U3YUYEHUH JPYTUX MPEIMETOB:
[ BBITIOJIHSTH ITPe0Opa30BaHusl U JCHCTBUS C OYKBEHHBIMH BBIPOKEHUSIMU, YHCIOBBIE KO UITUSHTHI
KOTOPBIX 3aIIMCaHbl B CTAHJAPTHOM BUJIE;
O BBITIOJTHSITH ITPe00pa30BaHusI pallMOHAIBHBIX BRIPAXKCHUH MPHU PEIICHUU 33134 IPYTHX Y4eOHBIX
MIPEIMETOB;
[ BBITIOJTHSITH ITPOBEPKY MPABIONOA00MS (PU3MUECKUX U XUMAYECKUX (hOPMYII Ha OCHOBE CpPAaBHEHUS
pa3MEpPHOCTEN U BAJIECHTHOCTEN.

YpaBHeHHS U HEPAaBEHCTBA
U CB00OJIHO ONEpUPOBATH TIOHATHAMH: YpPaBHEHUE, HEPABEHCTBO, pABHOCHIILHBIC YPABHEHUS U

HEPABEHCTBA, YPABHEHHUE, SIBIISIOLIEECS CIIECTBUEM JPYIOr0 YPABHEHUS, YPAaBHEHUS, PABHOCUJILHBIEC HA
MHOECTBE, PaBHOCHIJIbHBIC TIPE0Opa30BaHuUs YpaBHEHH;

O pelaTh pa3Hble BUJIbl YpaBHEHUI U HEPABEHCTB M MX CHCTEM, B TOM YHCJIe HEKOTOpbIe ypaBHEHUS 3 U
4 crerieHei, APOOHO-PALIMOHATBHBIC U UPPAIMOHAJBHBIC,
U 3HATh TeopeMy Buera [y ypaBHEHUH CTEIIEHU BbIIIE BTOPOH;

| MMOHUMATh CMBICIT TEOPEM O PaBHOCHIIBHBIX U HEPABHOCUJIBHBIX MPE0OPa30BaHUSIX ypaBHEHUH 1
YMETHh UX NOKAa3bIBATh,

| BJIaJICTh PA3HBIMU METO/IAMU PEIlICHUs] YPaBHEHHH, HEPABEHCTB U UX CHCTEM, YMETh BBIOMPATh METO]T
petieHns 1 000CHOBBIBATh CBOW BBIOOD;

| HCIIOJIb30BaTh METO/] MHTEPBAJIOB I PECIICHUA HCPABCHCTB, B TOM YUCJIC I[pOGHO'pa]_[I/IOHaHLHLIX u
BKJIFOUAIOIIHMX B CEOSl MPPAIIMOHAIbHBIC BHIPAKCHUS;

\ peaTh aredpanyeckre ypaBHEHUSI M HEPABCHCTBA U MX CHCTEMBbI C IapaMeTpaMu ajire0pandecKuM
Y TpaUUIeCKUM METO/IaMU;

| BJIAACTH pa3HBIMU METOJaMU T0KA3aTCIIbCTBA HEPABCHCTB,

| pemars ypaBHEHUS B LIEIBIX YUCIIaX;

| 1/1306pa>1<aTL MHOXXECTBA Ha IJIOCKOCTH, 3a/1aBa€MbI€ YPaBHCHUAMMU, HEPABCHCTBAMU U UX CUCTEMAaMU.

B noBce1HeBHOI JKM3HU M TPH U3YYEHUH APYTUX MPEAMETOB:

| COCTaBJISITh U PEIIaTh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IIPH PEIICHUH 3314 APYTHX YIEOHBIX
MIPEIMETOB;

) BBITIOJTHSTD OIIEHKY MPaBIONO00MS PE3YyIbTATOB, MOy4aeMbIX MPH PEIICHUN PAa3TUIHBIX
YpaBHEHWH, HEPABEHCTB U UX CHCTEM TPHU PEIICHNH 3a7ad APYTUX YIeOHBIX MTPEIMETOB;

) COCTABJISITh U PEIIaTh ypaBHEHHS U HEPABEHCTBA C MapaMeTpaMH MPH PEIISHUH 3a/1a4 IPYTUX
Y4ICOHBIX MPEAMETOB;

) COCTaBJISITh YpAaBHEHHUE, HEPABEHCTBO MJIM UX CUCTEMY, OMHMCHIBAIONINE PEATTEHYIO CUTYAIINIO HITH
MIPUKIIATHYIO 33/1a4y, HHTEPIIPETHPOBATEH NOJTYICHHBIE PE3yIbTaThI.

DyHKIUU

) CB000OIHO OTMIEpUPOBATH MOHATHSMU: 3aBUCUMOCTH, (PYHKIIMOHAIFHAS 3aBUCIMOCTb, 3aBICHMAs U
He3aBHCHMas TIepeMeHHbIe, (DYHKITHS, CITOcOObI 3aaHusl (DyHKIIHH, apTYMEHT U 3HaueHne (yHKIIHIH,
00JTacTh OIpeeNieHnsl U MHOKECTBO 3HaYeHUsT (YHKINN, HYH (HYHKITHH, TPOMEXYTKH 3HAKOITOCTOSHCTBA,
MOHOTOHHOCTH (DYHKITHH, HAauOOJbIIIee 1 HAUMEHbIIIee 3HAUYEHH S, YeTHOCT/HEYETHOCTh (DYHKITHH,
MIEPUOANYHOCTh (PYHKINHU, TpapuK (PYyHKINN, BEPTUKATbHAS, TOPU30HTAIbHAS, HAKJIOHHAS ACHMIITOTEHI;
rpaduk 3aBUCHMOCTH, HE SBISIONIEHCS (DYHKITHEH,

| CTpouTh Tpaduku HYHKIMIA: TMHEHHON, KBaIpaTUIHOH, TPOOHO-ITMHEHHOHN, CTENEHHOHN TPH Pa3HBIX

3HAYEHUSX II0KA3aTeNs CTEICHH, = I :

v = fix
\ WCIIONB30BaTh MpeodpazoBaHus rpaduka QyHKIUN * =) s MOCTPOEHUSI rpa)uKOB
o v=af (kxr = b= e .
byukmuin T * (kx=b)=e.
\ aHAIN3UPOBATH CBOMCTBA (DYHKIMI 1 BUJ TpadriKa B 3aBUCHMOCTH OT ITapaMETPOB;
O CBOOO/THO OIEPUPOBATH MOHATHSIMH: TIOCIIE0BATEILHOCT, OrPaHUYCHHAS MIOCIIEIOBATENEHOCTS,

MOHOTOHHO Bo3pacTaromias (yObIBaromas) mociea0BaTelIbHOCTh, MIPEIeN MOCIe0BaTeIbHOCTH,
apudmMernyecKas IporpeccHs, reoMeTpudecKast porpeccusi, XapakTepUCTHIECKOE CBOHCTBO
apudMeTnIecKoil (reoMeTpruyecKoi) Mporpeccuu;

O HCIOJIB30BaTh METOJ MaTeMaTHUYEeCKOW MHIYKIMHU A7 BbIBOAA (POPMYJI, 10KA3aTENbCTBA PABEHCTB U
HEpPaBEHCTB, PELICHNUS 3a7a4 Ha JICIMMOCTb;
O HCCIIeI0BATh TOCIIEI0BATEIILHOCTH, 3aJaHHBIE PEKYPPEHTHO;
O pemarb KOMOMHUPOBAHHBIE 3a]]a4d HA apU(PMETHUECKYIO U TEOMETPUUYECKYIO POrPECCHH.

B noBcenHeBHOI JKM3HU ¥ IPH U3YYeHUH APYTUX NMPEAMETOB:
O KOHCTPYHMPOBATh M UCCIEI0BATh PYHKIMH, COOTBETCTBYIOIINE PEaIbHBIM IIPOLIECCAM H SBJICHUSIM,
HHTEPIPETUPOBATD MOITYYEHHBIE PE3YJIBTAThl B COOTBETCTBUH CO CHELU(UKON HCCIEAYEMOro Mmpolecca il
SIBIICHUS;
O HCIOJIB30BaTh rpaduKy 3aBUCUMOCTEH ISl UCCIIEOBAHUS PeaIbHbIX MPOLECCOB U SIBICHUIA;
O KOHCTPYHPOBATh U UCCIEA0BATh QYHKIMU HPH PELICHNUH 3a/1a4 JPYTHX Y4eOHBIX IPEIMETOB,

HUHTCPHOPCTUPOBATH NMOJYHYCHHBIC PE3YJILTAThl B COOTBECTCTBUU CO CHeL[H(l)I/IKOfI y‘l€6HOI‘ O NpeaMceTa.



CratucTHKa ¥ TeOPHs BePOSITHOCTEMH
l CB00OHO ONEepupOBaTh MOHATHAMH: CTONOYATHIC M KPYTOBBIC IMArPaMMBIl, TaOIUIbI TaHHBIX,
cpenHee apudmMeTHyecKoe, MeiuaHa, HauOoblIee U HauMeHbIlIee 3HaUCHUsT BBIOOPKH, Pa3Max BHIOOPKH,
JMCIIEpPCHs U CTaHAApPTHOE OTKIIOHEHHUE, clTyyaiiHasi U3MEHYMBOCTH;

O BbIOMpaTh Hanbosee yaoOHbIH crocod MpeAcTaBiIeHus HH(QOpMalnH, aJleKBaTHBIN ee CBOMCTBAM H
LIEJSIM aHaJIN3a;

O BBIYUCIISITh YHCIIOBBIC XapaKTEPHUCTUKU BBIOOPKH;

U CBOOOJIHO OMEpUPOBATH MOHIATUSAMU: (HAKTOPUAT YHCIIA, IEPECTAHOBKH, COYETAHMS U Pa3MEIeHNS,
Tpeyronbuuk [Tackans;

U CBOOO/IHO OMEpUPOBATH MOHATUSIMH: CITyYaiHbIN OIBIT, CIy4alHbIN BBIOOD, HCTIBITAHNE,

3JIEMEHTApHOE CIIy4aiiHOe COOBbITHE (UCXO0M), KIIACCUYECKOE OIIPE/IeJIEHIE BEPOSITHOCTH CIIy4aliHOrO
COOBITHS, OTIEpallK HaJl CTyYaiilHBIMU COOBITHSIMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

U CBOOO/IHO OMEpUPOBATH MOHATUSIMH: CITyYaiHbIN OIBIT, CIy4alHbIN BBIOOD, HCIIBITAHNE,
3JIEMEHTapHOE CIIy4aiiHOe COOBbITHE (UCXO0M), KIIACCUYECKOE OIIPEAEIeHIE BEPOSITHOCTH CI1y4aliHOrO
COOBITHS, OTIEpaIK HaJl CTyYalilHBIMU COOBITHSIMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

\ 3HATh IPUMEPHI CITyYailHBIX BETMYUH, U BBIYMCIIATh UX CTATUCTUYECKNE XapaKTePUCTHUKH;

\ HCTIOJB30BaTh (POPMYJITbI KOMOMHATOPHKH ITPH PEIIEHMH KOMOMHATOPHBIX 3a]1a4;

\ pemarp 3a7aur Ha BEIYMCIICHHE BEPOSTHOCTH B TOM YHCIIE C UCTIONB30BaHNEM (DOPMYIL.

B noBceHeBHOI1 ;KM3HM ¥ TPU U3YYeHUH APYTUX NMPEAMETOB:

\ MPEACTABIATH HH()OPMAIIHIO O PEATbHBIX MTPOIECCax U SBJICHUSX CIIOCOOOM, aJIeKBATHBIM €
CBOWCTBaM U II€JIM MCCIIEIOBAHMS;

\ AHAJIM3UPOBAThH U CPABHUBATH CTATHCTHYECKHUE XaPAKTEPUCTHKH BEIOOPOK, MOTYYEHHBIX B IIpoIiecce
pelIeHus IPUKIIaAHON 3a/1a4n, U3YUeHHs pEalbHOTO SBJICHHS, PEIISHHs 3a/1a4H U3 IPYTUX YIeOHBIX
MIPEIMETOB;

\ OLIEHMBATH BEPOATHOCTh PEATbHBIX COOBITHH M SBJICHUH B Pa3IMYHBIX CUTYaIIHSX.

TexcToBbIe 3a1a4H

\ Pemates mpocTeie U CIOXKHBIE 3a/1a4H, @ TAKKE 33]]a49X MTOBBIIIIEHHON TPYIHOCTH M BBIJIENATH UX
MaTeMaTHUYECKYI0 OCHOBY;

) pacIio3HaBaTh pa3HbIC BUJbI U THIIbI 33]1a4;

) HCIOJIB30BaTh Pa3Hble KPaTKUE 3alIMCH KaK MOJIENIU TEKCTOB CJIOKHBIX 3aJau U 3a]a4 I1OBBIIICHHOM
CJIOKHOCTH JJIs1 TIOCTPOEHHUSI IIOUCKOBOM CXEMBI U PELIEHUs 3a1a4, BBIOMPATh ONTUMAJIBHYIO JUIs
paccMaTpuBaeMoOi B 3aaue CUTyalluu MOJIEIIb TEKCTa 3a1a4H;

) pa3nnyaTh MOJENIb TEKCTa U MOJIENb PELICHUS 3a1a4l, KOHCTPYUPOBATh K OJHON MOJEIH PELICHUs
CJIOXKHBIX 3aJa4 pa3Hble MOJIEJIU TEKCTA 3a/1auu;

) 3HaTh U IPUMEHATH TPU CIIoco0a MOMCKa pelleHns 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBHS K
TpeOOBaHIIO, KOMOMHUPOBAHHBIN );

) MOJEIIMPOBATh PACCYKICHNUS IPH ITOUCKE PELICHUS 3a1a4 C IIOMOLIbIO rpad-cXeMbl;

) BBIIEIIATH STAllbl PELICHUS 3a1a4U1 U COACP)KaHue Ka)I0ro 3Tala;

) YMETh BBIOMPATh ONTHUMAJIBHBIA METO]] PELIeHNs 3aJaull U OCO3HABaTh BEIOOP METOAA,
paccMaTpuBaTh Pa3IMYHbIC METOAbI, HAXOIUTh PAa3HbIE PEIICHUS 3a1a4H, €CJIU BO3MOXKHO;

) AHAJIM3UPOBATh 3aTPYAHEHUS IIPU PELLICHNUH 33724,

\ BBINOJTHATD Pa3IUuHbIC TPeoOpa3oBaHMs MPEATI0KEHHON 3aau, KOHCTPYUPOBATh HOBBIC 3aJauH U3
JAHHOMW, B TOM 4HCIIE€ OOpaTHBIE;

\ HMHTEPIIPETUPOBATH BBIUYMCIUTEIBHBIC PE3YIbTAThl B 337a4€, HCCIEI0BATh IOyIEHHOE PEIICHUE
3a1a4u;

\ H3MEHSTh YCJIOBHE 3a7a4 (KOJMUECTBEHHbBIC UM KaYeCTBEHHBIE JaHHBIE), HCCIEA0BAaTh H3MEHEHHOE
peoOpa3oBaHHOE;

O AHAJIM3UPOBATH BCEBO3MO)KHBIE CUTYAIIMH B3aUMHOI'O PACIIONIOKEHUS ABYX OOBEKTOB U U3MEHEHHE
UX XapaKTEPUCTHK IPH COBMECTHOM JBHKEHHUHU (CKOPOCTh, BPEMsl, PACCTOSIHUE) IIPU PELLICHNUH 3aa4 Ha
JBIDKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTUBOIOJIOKHBIX HAIIPABJICHUSIX, KOHCTPYUPOBATh HOBBIE
CUTYyalluu HAa OCHOBE M3MEHEHUS YCIIOBHI 3aJjaull IIPU ABUKEHHUH 110 PEKE;

N HCCICA0BATh BCCBO3MOXXHBIC CUTYAllUU ITPU PCHICHUH 3aaY Ha JABUIKCHHUC 110 PCKE, paCCMAaTpHUBATh
Pa3HbIC CUCTCMBI OTCHUCTA,

N peuiaTtb pa3H006pasHLIe 3aga4u «Ha 94aCTHu»,

[ peuiaTth u 000CHOBBIBATH CBOE peuieHue 3a1a4 (BBI}ICJ'ISITB MaTEeMaTHYCCKYIO OCHOBy) Ha HAXOXJICHUEC
YaCTH 4rcJia M YrcJjia 110 €ro 4aCTu Ha OCHOBC KOHKPETHOI'O CMbICIIa ,I[pO6I/I;

0 OOBSICHATE HUACHTUYHOCTD 3a/1a4 Pa3HbIX TUIIOB, CBA3BIBAIOIINX TPU BCIINYNHBI (Ha pa60Ty, Ha

IMOKYIIKH, Ha ,Z[BI/DKGHI/IC), BBLACIIATH OTU BCJIMYMUHBI U OTHOILICHUS MCKAY HUMU, IPUMCHATH UX IPU
peUICHNH 3a1a4, KOHCTPYUPOBATH COOCTBEHHEIE 3a/1a4 YKa3aHHBIX TUIIOB;

0 BJIAACTh OCHOBHBIMH MCTOAAMHU PCHICHUS 3a1a4 Ha CMECH, CILJIaBbl, KOHICHTPAI[UH, UCIIOJIb30BATh UX
B HOBBIX CUTyallUsX 10 OTHOMICHUIO K U3YUYCHHLIM B ITPOILICCCE O6y‘leHI/I$I;



l pemarh 3a7aud Ha MPOLEHTHI, B TOM YHCJIE, CIIOKHBIE IPOLIEHTHI ¢ 00OCHOBAaHHEM, HCIIOIB3YS
pasHbIe CIIOCOOBI;
l pelmaTh JOru4ecKue 3a/1aui pa3HbIMHU CIIOCO0aMHU, B TOM YHCIIE, C ABYMS OJIOKAMHU U C TPeMsI
OJIOKaMU JTaHHBIX C TOMOIIBIO TAOHII;
l pemarp 3a7aun Mo KOMOMHATOPHUKE M TEOPUU BEPOSITHOCTEH Ha OCHOBE MCIIOIb30BAHUS H3YUEHHBIX
METO/I0B 1 OOOCHOBBIBATH PEILICHNUE;
l pelIaTh HECTIOKHBIE 3aJa4M 110 MATEMATUYECKON CTaTUCTUKE;
[ OBJIaJIeTh OCHOBHBIMU METOJIAMHU PEIICHHsI CIOKETHBIX 3a]au: apuQMETHUECKHI, anredpandecKui,
nepedop BapuaHTOB, TEOMETPUUCCKUH, rpayUIECKUi, IPUMEHSATh UX B HOBBIX 110 CPABHEHHUIO C U3yYEHHBIMHU
CUTYyalUsIX.
B noBceqHeBHOM KM3HU U IIPU M3YYECHUH APYTUX NPEAMETOB:

l KOHCTPYUPOBATh HOBBIE JUIS JAHHOW 3a/1a4U 3aJJa4HbIe CUTYallMH C YYETOM peabHbIX
XapaKTEPUCTUK, B YACTHOCTH, IIPU PELICHUU 3a7a4 Ha KOHLEHTPALMH, YYUTHIBATh IIJIOTHOCTH BEILIECTBA;
pemaTh U KOHCTPYHPOBATh 3a7]a4ll HA OCHOBE PACCMOTPEHHS PEAbHBIX CUTYAIMi, B KOTOPBIX HE Tpedyercst
TOYHBIN BBIYMCIIUTEIBHBINA PE3YJIbTAT;

\ pelarh 3a7a4n Ha ABUXKEHHE 110 PEKE, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA;

\ KOHCTPYHPOBATh 3aJJa4Hble CUTYAIlUH, IPUOIMIKEHHBIE K PEeabHOM 1eICTBUTEIHHOCTH.

I'eomeTpuyeckue Gpurypsl

\ CBO0OIHO OIIEPUPOBATH TEOMETPUUCCKUMU MOHSATUSAMU TIPU PEIICHUH 3a7a4 ¥ MPOBEACHUN
MaTEeMaTHYECKUX PACCYKICHHIA;

\ CaMOCTOATENIbHO (POPMYITMPOBATH ONPEAEICHUS [COMETPUUECKUX (QUTYD, BBIIBUTATh TMIIOTE3BI O
HOBBIX CBOMCTBaX U MPU3HAKAX MEOMETPUUYCCKUX (DUTYP U 0OOCHOBBIBATH WIIM ONPOBEPraTh UX, 0000IIAThH
WM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIC KJIACCHI (DUTYP, TPOBOIUTH B HECIIOKHBIX CIydasix
Kiaccuukanuio GuUryp mo pa3ImIHbEIM OCHOBAHUSIM;

\ HCCIIEA0BATh YePTEXKH, BKIIFOUass KOMOUHAIMK (DUTYp, U3BJIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBeIBaThH HH(HOPMAIIHIO, PEACTABICHHYIO HA YePTEKAX;

) pemarh 3aJaur TeOMETPUIECKOT0 COJICPIKaHUs, B TOM YUCIIE B CUTYaIUsAX, KOTJa aJrOPUTM pPelleHuUs
HE CJIeIyeT SIBHO U3 YCIIOBUS, BBIMOIHATH HEOOXOMMBIC JIJIsl pEIICHHUS 3a7[aui IOTIOJTHUTEIbHBIC
MOCTPOCHUSI, HCCIIENIOBATh BO3MOXKHOCTh IPUMEHEHHS TeopeM U (GOpMYIT JIJIsl pellieHus 3a/1a4;

) (hopMyITUpPOBATh U JIOKA3bIBATh TEOMETPUICCKUE YTBEPIKIACHUSL.

B noBceHeBHOI ;KM3HM ¥ PH U3YYeHUH IPYTUX NMPEAMETOB:
) COCTABJISITH C UCIIOJIb30BAHNEM CBOICTB Ir€OMETPHUYECKHX (PUTYP MaTEMaTHIECKIE MOJICITH ISt

pelIeHus 3a1a9 MPakKTHYeCKOro Xapakrepa U 3a/1a4 U3 CMEKHBIX TUCIHTIINH, UCCIEIOBATh MOIyIeHHBIC
MOJIENIA U UHTEPIIPETHPOBATH PE3yIbTAaT.
OTHoeHus

) Brnagers moHsATHEM OTHONIEHUS KaK METAPeIMETHBIM;

) CBOOOJTHO OTIEPHPOBATH MOHATHSIMH: PABEHCTBO (QUTYp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTOIHHHUKOB,
MapauIeTbHOCTD MPSAMBIX, IEPIICHANKYISIPHOCTD MPSIMBIX, YTIIBI MEXKIY TPSIMBIMH, MEPIIEHANKYIISP,
HaKJIOHHAs, IPOEKIUsA, Togodue Guryp, mogodHbIe GUTYPHI, TOJOOHBIE TPEYTOTHHHIKH;

\ WCIIONIB30BaTh CBOICTBA OO0 M paBEHCTBA (PUTYp TP pelIeHUH 3a1ad.

B noBcenHeBHOIT ;KU3HU ¥ TPU U3YYEHUH APYTUX MPEIMETOB:

\ WCIIOIB30BaTh OTHOIIEHUS ISl TIOCTPOCHUS U UCCIIEOBAHUS MATEMAaTHIECKUX MOJIeNnel 00BhEKTOB

peanbHON XKU3HH.

H3mepenusi 1 BbIYUCTEHHS
| CB00OHO ONEepUPOBATH MOHATHSMH JITMHA, TUIOIMA b, 00BEM, BETMYHNHA YTIIa KaK BETHIYUHAMH,

HCIIOJIb30BAaTh PABHOBCIIMKOCTL U PAaBHOCOCTABJICHHOCTD ITPHU PCHICHWHU 3a1a4 Ha BBIYHUCJIICHUC,
CaMOCTOATCIBbHO ITOJIYy4aTh U UCIIOJIL30BATh CI)OpMyJ'II:I JUJISA BBIYMCIICHHI rmomazleﬁ " 00bEMOB (1)I/Il"yp,
CBO60,Z[HO OIIepupoBaTh NIMPOKUM Ha60p0M (bOpMy.TI Ha BBIYHCJICHUC ITPU PCHICHNUHU CJIOKHBIX 3a/1a4, B TOM
YHCJIC M 3a/1a4 Ha BBIYMCIICHUC B KOM6I/IH3.LII/I$IX OKPY’KHOCTH U TPCYT'OJIbHUKA, OKPYXHOCTHU U
YCTBIPCXYTOJIbHUKA, a TAKIKC C IPUMCHCHUECM TPUTOHOMCETPUH

O CaMOCTOATENBEHO (POPMYIIMPOBATH THIIOTE3bl U MPOBEPSATH UX JTOCTOBEPHOCTD.
B noBceaHeBHO¥ KU3HM M MPH U3YYEHUH IPYTUX MPeAMeTOB:
l CBOOO/IHO oneprupoBaTh GOpMyJIaMHU P PELICHNH 3a/1a4 B APYTUX YUEOHBIX IpenMeTax U IpH

MPOBEIEHUH HEOOXOAUMBIX BBIYMCIICHUH B PEAIbHOM KU3HH.
I'eomeTpuveckue MocTpoeHUs

l OnepupoBaTh MOHATHEM HaOOpa 3IEMEHTOB, ONPECISIONINX T€OMETPUIECKYI0 QUTyYpY,
O BJIaJieTh HAOOPOM METOJIOB IOCTPOECHUH LIUPKYJIEM U JTMHEHKOM;
O MIPOBOJINTH aHAJIU3 U PEATM30BBIBATH JTAIBI PEIIEHHUS 3a7a4 Ha TOCTPOEHHUE.

B noBceHeBHOI )KM3HU M IPH U3yYeHUH APYTUX NMPEAMETOB:
[ BBITIOHSTH TOCTPOEHHS HA MECTHOCTH;



] OLCHUBATDH Pa3MEphbl pCaJIbHbIX 00BEKTOB OKpPYXaromiero Mmupa.

I[MpeoGpa3zoBanus
[l OHepHpOBaTI) JABUXKXCHHUAMU U HpeO6p330BaHI/IHMI/I KaK MCTAaIIpCAMECTHBIMU MMOHATHAMMU,
[ OIEpUPOBATH IOHSATHEM JIBHXKEHHSI U TIpeoOpa3oBaHus oa00Hs i 000CHOBaHMM, CBOOOJHO

BJIaJICTh MPUEMaMU IIOCTPOEHHUS (GUTYP C MTOMOLIBIO JBMKEHHUH U TpeoOpa3oBaHmst MOA0OUS, a TAKKE
KOMOMHALMSMU JIBM>KEHHM, IBMYKEHUH U TpeoOpa3oBaHuii;

l HCTOJIb30BaTh CBOWCTBA JBMKCHUH M IPeoOpa3oBaHui sl POBEACHUSI OOOCHOBAHHS U
JIOKa3aTeNbCTBA YTBEPKICHUI B TEOMETPHUH U IPYTUX y4eOHBIX MpeaMeTax;
[ MOJIb30BATHCSI CBOWCTBAMH JABKCHUH U TPe0Opa30BaHUH MPH PEIICHUH 3aa4.
B noBceqHeBHOM KM3HU U IIPU M3YYECHUH APYTUX NPEAMETOB:
[ MPUMEHSATH CBOMCTBA ABMKCHUH U TIPUMEHSTH [0J00ME ISl TOCTPOCHUH 1 BHIUMCIICHUH.
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH
[ CB00OHO ONEepUpPOBATh OHSATHIMH BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IIPOM3BEACHUE BEKTOPA Ha

YHCII0, CKaJSIPHOE MTPOM3BEICHIE BEKTOPOB, KOOPAWHATHI HA TNIOCKOCTH, KOOPIUHATHI BEKTOPA;
| BJIaA€Tb BEKTOPHBIM U KOOPAWMHATHBIM METOAOM Ha IJIOCKOCTU I PCUICHHA 3aJa4 Ha BBIYUCIICHUC U
JI0Ka3aTebCTBA;
| BBITIOJIHATD C ITIOMOLIBIO BEKTOPOB W KOOPAWHAT JOKA3aTCIbCTBO N3BECTHLIX EMY I'€COMETPHUICCKUX
(hakTOB (CBOMCTBA CPEIHUX JIMHUMN, TEOPEM O 3aMEUaTEIbHBIX TOYKAX M T.II.) M MOJy4aTh HOBBIC CBOWCTBA
W3BECTHBIX QUTYP;
| HCIIOJIb30BAaTh YPaBHCHUSA (bI/Ipr I peHICHUA 3aJa4 U CaMOCTOATCIIbBHO COCTABJIATh YPABHCHU A
OT/IENBHBIX TIOCKUX (QUTYD.
B noBceHeBHOM KU3HH U MPH U3yYEHUH JPYTHX MPeAMETOB:
| HCTIOJIb30BATh IOHSTHS BEKTOPOB M KOOPMHAT JUISL PEIICHUS 3a/1a4 1o GU3uKe, reorpaduu u ApYyruM
Y49eO0HBIM MTPEMETAM.
Hcropust MaTemaTuku
| [ToHnMaTh MaTEMATUKYy KaK CTPOr0 OPTaHW30BAHHYIO CUCTEMY HAYYHBIX 3HAHUH, B YACTHOCTH
BIIQJICTh MIPE/ICTABIICHUSIMUA 00 aKCHOMATHYECKOM MTOCTPOCHUHU TEOMETPHH U TIEPBHYHBIMU
MIPE/ICTABICHUSMH O HEEBKINIOBBIX T€OMETPHUSX;
\ paccMaTpuBaTh MATEMAaTUKY B KOHTEKCTE HCTOPUY PA3BUTHS LIMBIIIN3AINH U HCTOPUH PA3BUTHUS
HayKH, TOHUMATh POJIb MAaTEMaTHKU B pa3BuTHU Poccun.
MeToabl MaTeMaTHKHU
\ BrraneTs 3HaHMAME O Pa3IMYHBIX METOAAX 0OOCHOBAHUS U OMPOBEPIKEHNST MATEMaTHIECKUX
YTBEPKICHUI U CaMOCTOATEIBHO IPUMEHSTH HX;
\ BJIaJIeTh HABBIKAMU aHAJIM3a YCIOBUS 3a/{a4y U ONPEAEICHNS TTOIXOIAIINX JUIs PEIICHNUS 3a1a4
M3y4EHHBIX METO/IOB WJIM UX KOMOWHANNII;
\ XapaKTepH30BaTh MPOU3BEICHIUS HCKYCCTBA C YIETOM MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJE, HCIOJIB30BATh MATEMATHUECKUE 3aKOHOMEPHOCTH B CAMOCTOSATEIIEHOM TBOPYECTBE.
2.  JInYHOCTHBIE pPe3yJIbTaThI:

\ Poccuiickas rpak1aHcKast HACHTUIHOCTD (TATPHOTU3M, yBakeHHE K OTeUeCTBY, YyBCTBO OTBETCTBEHHOCTH H
nonra nepex PoxgnHoit). Oco3HaHNe STHHYECKOH MPUHAISKHOCTH, 3HAHUE UCTOPHH, S3BIKA, KyJIbTYPBI CBOETO
HapoZa, CBOEro Kpasi, OCHOB KyJIbTYpPHOT'0 HacJeaus HapoJoB Poccun n genmoBeyecTna.

\ ["'0TOBHOCTB M CITOCOOHOCTH O0YYAIOIINXCSI K CAMOPA3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBALINH K
00yUYEeHHIO M TO3HAHUIO; TOTOBHOCTH U CIIOCOOHOCTH K OCO3HAHHOMY BBIOOPY M IOCTPOCHHIO JabHEHIIeH
WHIVBHUIyallbHOW TPaeKTOPUHU 00pa3oBaHUs Ha Oa3e OpHEHTHUPOBKU B MUpe Tpodeccuii u mpodeccuoHaIbHbIX
MPEIIOYTEHUH, C YIETOM YCTOWYHBBIX ITO3HABATEILHBIX HHTEPECOB.

\ PazBuToe MopasilbHOE CO3HAHNE U KOMIIETEHTHOCTh B PEIICHUH MOPAJILHBIX IPOOJIEM Ha OCHOBE IMYHOCTHOTO
BBIOOpa, (hopMHpOBaHNE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O TIOBEJICHNSI, OCO3HAHHOT'O M OTBETCTBEHHOT'O
OTHOILIECHUS K COOCTBEHHBIM ITOCTYIIKAM.

O ChopMrpoBaHHOCTH OTBETCTBEHHOI O OTHOILLIEHHUS K YUEHHUIO; YBAXUTEIIBHOTO OTHOILICHUS K TPYAY, HAIN4ne
ONBITA YYAaCTHS B COLMAIBHO 3HAYUMOM TPY/IE.
O ChopMHpOBaHHOCTD LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYKH 1 OOIIECTBEHHOU MPAKTHUKH, YIUTHIBAIOIIETO CONMAIBHOE, KYJIBTYPHOE, S3bIKOBOE, TYXOBHOE MHOT000Opasue
COBPEMEHHOT'0 MHpa.
O Oco3HaHHOE, YBOXKUTEIBHOE U JOOPOXKENATEIbHOE OTHOILICHHE K APYTOMY UEIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO, KYJIBTYpPE, A3bIKY, BEpE, TPaKIaHCKOW MO3ULUH. | 0TOBHOCTh M CHOCOOHOCTBH BECTH AUAJIOT C
JOPYTUMH JIIOJIbBMH U IOCTUTaTh B HEM B3aUMOIOHUMAHHSI.
O OCBOEHHOCTH COLMAIBHBIX HOPM, ITPABUJI OBEACHHS, POJIe 1 (JOPM COLMAILHOM JKU3HU B IPyIIax U
COO00IIIECTBAX.
O ChopMHpOBaHHOCTH LIEHHOCTH 3/I0POBOr0 U 0€30MacHOro 00pa3a >KU3HU; HHTEPHOPU3ALIHS TPaBUII
WHAMBUAYAIBHOTO U KOJUIEKTUBHOI'O O€3011aCHOTO MOBEJICHHUS B UPE3BBIUANHBIX CUTYaLUX, YTPOXKAIOLINX KU3HHU U
3I0POBBIO JIIOJIeH, TPaBUI MOBEICHNSI Ha TPAHCIIOPTE U Ha JOpOrax.

3. MeranpeameTHble pe3yJbTaThl:



PeryasituBHble YY ]

O YMeHue caMoCTOSTENBHO ONPEAeysITh el 00yueHus, CTaBUTh U OPMYJIHPOBATH HOBBIC 3a/1a4H B yueOe u
MO3HABATENBHOM ESITENbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH NTO3HABATEIHHOMN JEATENbHOCTH.

O YMeHune caMOCTOSTENBHO MIIAaHUPOBATH MTyTH TOCTHKEHHUS LeJIeH, B TOM YHCJIe albTepHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee HYPPEKTUBHBIC CIIOCOOBI PELICHUST YIEOHBIX U MO3HABATENLHBIX 3a1a4.

O YMeHne COOTHOCUTh CBOM JICUCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIISITh KOHTPOIIb CBOCH
JeATeIbHOCTH B MTPOIIecCce JOCTHKEHHUS Pe3ybTaTa, OnpeIesTh CiocoObl ACHCTBUN B paMKax MPEAIOKEHHBIX
YCIIOBHH U TpeOOBaHUHN, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYAITUCH.

O YMeHue onleHuBaTh MPABUIBHOCTD BBIMTONHEHUST Y4eOHOH 3a/1a41, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS.
[ Bitagienue ocHOBaMU CaMOKOHTPOJISI, CAMOOLIEHKH, IIPUHSTHSI PEILIEHUHA U OCYIIIECTBIIEHUSI OCO3HAHHOTO
BbIOOpa B yueOHOH M MO3HABATEFHOM JIESITENBHOCTH.

Ilo3naBareabubie YY /[

l YMeHue onpenensiTh MOHSTHS, CO31aBaTh 0000IIEHHS, YyCTAHABIMBATH AHAIOTHH, KJIaCCH(QHUIIUPOBATS,
CaMOCTOSATEILHO BEIOMPATh OCHOBAHUS M KPUTEPHUHU JJIsI KilaccU(DUKAIMH, YCTaHABIMBATD TPUIMHHO-CIICICTBCHHBIC
CBSI3U, CTPOHTH JIOTHYECKOE pacCy KJACHUE, yMO3AKIIOUSHNE U JIeTaTh BHIBOJIBL.

\ YMeHue co3/1aBaTh, MPUMEHSTh H TPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJICTIH U CXEMBI JUISl PEIICHHSI
y4eOHBIX M TIO3HABATEIBHBIX 3a/1a4.

\ CwmbicioBoe uTenre. O0ydJaronmicsl CMOXKET HaXOJUTh B TEKCTe TpeOyemyro nH(opMmaluio (B COOTBETCTBUH C
LENSIMH CBOCH /IS TEITbHOCTH ); OPUEHTUPOBATHCS B COJIEPKAHUU TEKCTA, MOHUMATH IIEIIOCTHBIN CMBICIT TEKCTA,
CTPYKTYPHPOBAThH TEKCT.

\ Pa3BuTre MOTHBAIIMU K OBJIAJICHUIO KYJIBTYPOH aKTHBHOTO UCIIOJIL30BAHHS CIIOBAPEN U JIPYTUX TTOMCKOBBIX
CHCTEM.

KommyHukarusHbie Y'Y /[

\ YMeHue opraHu30BbIBaTh yueOHOE COTPYTHHUYECTBO U COBMECTHYIO IS TENILHOCTD C YUUTENEM U
CBEpPCTHUKaMU; paboTaTh WHIMBUIYAILHO H B TPYIIIIE: HAXOIUTh OOIIee pelieHrne 1 pa3penaTh KOHPIUKTHI Ha
OCHOBE COTJIACOBAHHMSI IO3UIMH U yUeTa HHTepecoB; (opMyIHpoBaTh, ApryMEHTUPOBATh U OTCTAMBATH CBOE MHEHHE.

\ YMeHne 0CO3HAaHHO MCIONIB30BaTh PEUEBhIE CPEACTBA B COOTBETCTBHH C 3a/1a4eii KOMMYHHUKAIIMN JJIS
BBIP2YKEHHSI CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEN IS TUTAHUPOBAHUS M PETYIISAIINU CBOCH IEATENbHOCTH;
BJIaJICHHE YCTHOM U MUCHbMEHHON PEubl0, MOHOJIOTMYECKON KOHTEKCTHON PEYbIO.

) dopMUpoBaHUE U PA3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIIONIb30BaHMUS HH()OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TexHojoru# (mamee — UKT).

Copep:xanne Kypca BHEYPOUHOI AesiTeTbHOCTH

Yucaa

PanuonajibHble Yucaa
CpaBHeHHE palMOHATBHBIX Yucen. J[eficTBHS ¢ pallnoHaIbHBIMU unciaMi. KoHeuHble 1 OeCKOHEYHbIEe JeCSITHIHBIC
npodu. IlpeacraBnenne pamoOHAIEHOTO YHCTIa B BHJIE NECATHIHON JPOOH.

HNppauuonajibHble ync/ia
ITonsarue uppaimonaibHOro yncia. PacoznaBanue uppaimoHaibHbIX uyncen. JledcTBus ¢ uppaiydoHaaIbHbIMA
guciamu. CBOWCTBA AEHCTBHN ¢ HppalliOHAIBHBIMA drciiaMu. CpaBHEHHE UPPAIlHOHAIBHBIX Yrcell. MHOXKECTBO
JIEHCTBUTEITBHBIX YHCEN.
[IpencraBnenus o pacuIMpeHUSK YUCIOBBIX MHOXKECTB.

ToxaecTBeHHbIE NIPe00PaA30BaAHUA

YuciaoBble 1 OyKBeHHbIE BbIPAKEHUSA
Brlpaxenue ¢ nepeMeHHOU. 3HaueHue BbIpakeHus. [locTaHOBKa BRIpa)KEHU BMECTO IEPEMEHHBIX.
3akoHbI apupMeTnuecKux aercTBuil. [Ipeodpa3oBaHms YHCIOBBIX BEIPAKEHUN, COMEPIKAIINX CTEIIEHHU C
HaTypaJbHBIM U IEITBIM ITOKa3aTeNeM.

MHoro4JieHbl
OpHoueH, cTereHb oqHowIeHa. JleficTBus ¢ omHOWwIeHaMd. MHOTO4IEH, CTelIeHb MHOTOYJIeHa. 3HAUEHHS
MHorouieHa. J[eficTBUS ¢ MHOTOWIEHAMU: CIIOKEHHE, BEIYUTAHUE, YMHOXKEHUE, Nenenue. [IpeodpazoBanue menoro
BBIP2KEHHSI B MHOTOWIeH. DOPMYITbI COKpAIIEHHOTO YMHOKEHUS: Pa3HOCTh KBAJAPATOB, KBAIPaT CyMMBbI H Pa3HOCTH.
dopmyIel peoOpa3oBaHUs CyMMBI M Pa3HOCTH KyOOB, KyO CYMMBI M Pa3HOCTH. Pa3ioxeHrne MHOTOUICHOB Ha
MHOKUTEIU: BEIHECEHHE 00IIEro MHOKUTEIIS 32 CKOOKH, TPYIITUPOBKA, HCITOB30BaHUE ()OPMYIT COKPAIIEHHOTO
YMHOKEHHUsI. MHOrOWIeHbI ¢ OAHOM nepeMeHHOoN. CTaHaapTHBINA BUJ MHOTOWIEHA C OJHON NEepEMEHHOM.
KBanpatueiit Tpexuien. Kopau kBagpaTtHoro tpexuieHa. PaznoskeHue Ha MHOKUTENIH KBAJIPATHOIO TPEXWICHA.
Teopema Buera. Teopema, oOpatHas Teopeme Buera. Beigenenue monHoro kBajpara. PasioxkeHrne Ha MHOKHUTETH
Croco0OM BBIJICTICHHSI ITOJIHOTO KBaJIpaTa.

[ousiTue TOXKAECTBA
ToxnectBeHHOE ipeoOpa3oBanue. [IpeacraBieHrne o TOXAECTBE HA MHOXKECTBE.

JApoOHo-pannoHabHble BbIPAKEHH S
Anrebpandeckast ipo0Ob. [IpeoOpazoBaHus BRIPAKEHUH, COJEPIKAIIMX CTEIICHH C IENIBIM IoKa3arteneM. JlomycTumbie
3HAUCHUS IEPEMEHHBIX B JIPOOHO-PAllMOHANLHBIX BhIpaxkeHHsx. CokparnieHue anredpandeckux apoodeit. [IpuBenenue



anreOpanyvecKux apodei Kk oduieMy 3HaMeHartento. JleiicTBus ¢ anreOpandecKuMH JPOOSIMU: CIIOKEHHE, YMHOKEHHE,
JICIICHHE.
[IpeoOpa3oBanue BbIpaKeHUH, COAEPKAIINX 3HAK MOYJIS.
HppaunoHanbHbIe BhIPAKEHUSA
Apudmernyeckuil KBaApaTHBIA KOpeHb. JlomycTrMble 3HaYEHUS IEPEMEHHBIX B BHIPRKECHHSIX, COJEPIKALINX
apuMeTHIecKue KBaapaTHble KOpHU. [IpeoOpa3oBaHme BbIpaskeHUH, COMIEp KAINX KBaAPaTHBIC KOPHHU.
Kopau n-pix creneneil. JlonyctuMblie 3HaueHHsI IEPEMEHHBIX B BRIPAXKEHUSAX, COJEpPKAIIUX KOPHH N-bIX CTEHIEHEN.
[IpeoOpazoBanue BoIPAKEHHMIA, COJCPIKAIIUX KOPHH N-bIX CTEIICHEH.
Crernenb ¢ pallMoOHAILHBIM TTOKa3aTeeM. [IpeobpasoBaHue BEIpaKEHHI, COJIEPIKAIMX CTEIEHb C PalliOHATBHBIM
[IOKa3aTeIEM.
YpaBHenust
PagencrBa
UucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX paBeHCTB. PaBEHCTBO C epeMEHHOM.
YpaBHenust
ITonsitue ypaBHeHUs U KOpHs ypaBHeHus. [IpencraBienue o paBHOCHIIBHOCTH YPaBHEHUMN U YPaBHEHUSIX -
CIIEJICTBHUSIX.
[IpencrarieHue o0 paBHOCUILHOCTH Ha MHOXKECTBE. PaBHOCHITbHBIE TPeoOpa3oBaHus ypaBHEHUH.
MeTtoab! pelieHHs ypaBHEeHMit
Mero/pl paBHOCHIIBHBIX TPeo0pa30BaHMii, METO]] 3aMEHBI TIEpEeMEHHOM, Tpaduueckuii MeTo1. Micnonb3oBanue
CBOMCTB (DYHKITU MPH pEIICHUH YPaBHEHUMN, UCIIOIb30BaHNE TeOpeMbl Brera jijist ypaBHEHUI CTEIICHHU BhIIIIE 2.
JInHeliHOe YpaBHEHHE U €r0 KOPHH
Pemenue nuHeliHbIX ypaBHeHU. KonuyecTBo KOpHEl JIMHENHOr0 ypaBHeHus. JIMHEHHOE ypaBHEHUE C TapAMETPOM.
KpanpatHoe ypaBHeHHE U €10 KOPHH
JucKkpuMUHAHT KBaipaTHOro ypaBHeHus. Dopmyna KOpHEH KBaJpaTHOro ypaBHeHus. KoinuecTBO JeiCTBUTEIBHBIX
KOpHEH KBaJ[paTHOTO ypaBHeHUs. Pelienne kBapaTHBIX YpaBHEHHI: TpadMuecKuii METO pelIeHus], HCIIOIb30BaHUE
(hopMyIIBI U1 HAXOXKJICHHSI KOPHEH, Pa3lIoyKeHNe Ha MHOXKHUTENH, T000p KOPHEH € MCTIOIH30BAHUEM TEOPEMBI
Buera. bukBanpaTHble ypaBHEHUsl. Y paBHEHUS, CBOJAUMBIE K JIMHEHHBIM U KBaJApaTHBIM. KBajipaTHOE ypaBHEHUE C
napamerpom. Perienre npocTelmx KBaJpaTHBIX YpaBHEHUM ¢ mapameTpamu. PerieHue HeKOTOPBIX TUIIOB
ypaBHeHU# 3 1 4 cTeneHH.
Jlpo0HO-panMoHAIbHbIC YPABHEHMS
Perienre npoOHO-paliMOHANIbHBIX YPaBHEHHUH.

IMpocreiinine uppauMoOHAIbHbIE YPABHEHHS] BHIA! \'fl:x )=a : V{f[ x) =Jg[ x) f(x) - ﬁ"-"rf(x)

""rg (x) U X peleHune. Perenue uppanoHaibHbIX YpaBHEHHIA BHIA "-'f[ ¥)=g(x) .

CucreMbl ypaBHeHMUIi
VYpaBHEHUE C IByMs [IEpEMEHHBIMU. Penienre ypaBHeHUH B LeNbIX ynciax. JInHelHOe ypaBHEHUE C IBYyMs
nepeMeHHbIMU. [ paduueckas nHTEpIpeTanys JMHEHHOr0 ypaBHEHUs C IBYMs IIEPEMEHHBIMH.
[IpencraBnenue o rpaduuecKoil HHTEPIPETALNHN IPOU3BOIBHOTO YPAaBHEHHUS C IBYMS IIEPEMEHHBIMU: JINHUM Ha
IJIOCKOCTH.
ITonsiTue cucremsl ypaBHeHU. Penienne cucreM ypaBHEHU.
[IpeacraBnenre 0 paBHOCUIBHOCTU CUCTEM YPABHEHUM.
Meronpl pereHns CUCTeM JTUHEWHBIX ypaBHEHH ¢ IBYMS TIepEMEHHBIME rpaUuecKuii METOJ], METO]T CIIO’KEHUS,
METOJ NMOACTaHOBKH. KOIWYecTBO pelIeHnid CUCTEMBI IMHEUHBIX yYpaBHeHUH. CucteMa JIMHEHHBIX YpaBHEHUH ¢
apaMeTpoM.
CucteMbl HETMHENHBIX ypaBHEHUH. MeTobl pelieHusl CUCTEM HETMHENHBIX ypaBHEHUH. MeTo AeneHus, METo.
3aMeHbI epeMeHHbIX. OTHOPOIHBIC CUCTEMBI.

HepaBenctBa
Uucnosele HepaBeHCTBA. CBOMCTBA UMCIOBBIX HEPABEHCTB. [IpoBepka cipaBelIMBOCTH HEPABEHCTB MPH 3aJaHHBIX
3HAUEHHIX TIEPEMEHHBIX.
HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. JlokazatenscTBo HepaBeHCTB. HepaBeHcTBa o
CPEIHUX IS ABYX YHCEI.
[Tonsitue o pemieHun HepaBeHCTBA. MHOXKECTBO pelICHUN HEpaBEHCTBA.
[IpeacraBnenue o paBHOCUIBLHOCTU HEPABEHCTB.
JIuHeltHOe HepaBEHCTBO U MHOKECTBA €ro pelieHuil. Perenue nuHelHbIX HepaBeHCTB. JInHEHOE HEPAaBEHCTBO C
rapaMeTpoM.
KBaapaTHOE HEpaBEeHCTBO U €ro pelieHus. PereHre KBapaTHRIX HEPABEHCTB: UCIIOJIb30BaHUE CBOWCTB U rpaduka
KBaIpaTHYHOW (DYHKIMH, METOJI MHTEPBAJIOB. 3aIlUCh PEIICHUs KBaIPATHOTO HEPABEHCTBA.
KBanpatHoe HepaBeHCTBO C IapaMeTPOM U €ro pelieHue.
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O06001IeHHBII METOA MHTEPBAJIOB ISl PEIICHHUS HEPaBEHCTB.

CucreMbl HepaBeHCTB
Cucrembl HEpaBEHCTB € OJTHOW IepeMeHHOM. PelleHne cucteM HEpaBeHCTB ¢ OHOM MepeMEHHON: TMHENHBIX,
KBaJ[paTHBIX, IPOOHO-PAIMOHAIBHBIX, UPPAallHOHAIBHBIX. M300paskeHre peleH sl CHCTEMbl HEPaBEHCTB Ha
YHCIOBOH MPSAMOH. 3auCh peleHns] CHCTEMbI HEpaBEHCTB.
Hepasenctso ¢ nBymst nepemeHHbIMU. [IpeacTaBienue o penieHnu JIMHEHHOrO HEPaBEHCTBA C IBYMS NI EMEHHBIMH.
I'paduueckas nHTEpIpeTalMs HEPABEHCTBA C ABYMsI IepeMeHHBIMU. [ paduueckuii MeTO/| pelIeHHs CHCTEM
HEpPaBEHCTB C JIBYMSI IEPEMEHHBIMU.

DYyHKUNHU

IonsiTHe 3aBHCHMOCTH
[IpsmoyronpHas cuctema koopauHat. @opMUpPOBaHUE MPEACTABICHUH O METAIIPEAMETHOM MOHSITHU «KOOPAMHATEI.
I'paduk 3aBrcUMOCTH.

DyHKUUA
CriocoObl 3a7anust PyHKIMN: aHaTMTUYeCKui, Tpaduyeckuii, Tadbmuunblil. ['paduk dynkuuu. [Tpumepsl GyHKIMHA,
MOJTy4aeMbIX B MTPOIIECCE UCCIIEIOBAHNUS Pa3IMYHBIX TIPOIECCOB U PElIeHHs 3a/1a4. 3HaueHne QyHKIMH B TOYKE.
CpoiicTBa QyHKIMIA: 00JIACTh ONPEeNIeHNsI, MHOXKECTBO 3HAUCHUH, HYJTH, IPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,
YEeTHOCTH/HEUETHOCTD, BO3PACTAHUE U YOBIBAaHHE, TPOMEKYTKH MOHOTOHHOCTH, HAUOOJIbIIIee U HaMEHbIIIee
3Ha4YeHUe, NePHOANYHOCTD. MccnenoBanue GyHKIUH 10 ee TpaduKy.

JInneiinass QyHKUUA
CaoiicTBa, rpaduk. YriaoBoi koddduuueHT npsimoi. Pacronoxkenue rpaduka JuHeHHOW QYHKIIUK B 3aBUCHMOCTH
oT ee K03 (HUILIUEHTOB.

Kpagparuunas pyHkums
Cgoiictsa. [lapabona. [Toctpoenue rpaduka kBaaparnanor ¢pyHkiuu. [lonoxkenne rpaduka KBaIpaTHIHOM
(YHKIIMY B 3aBUCUMOCTH OT € Koa(pduireHToB. Mcrnons3oBanne CBOWCTB KBAPATUIHON (QYHKIIUH JUTS PeICHHS
3ajau.

OO0paTHasi NPONOPLUUOHAILHOCTD
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CRoiicTBa (PyHKITHH x. I'mmiepboma. IlpeacraBnenre 06 acHMIITOTaX.
Crenennas pyHKuus ¢ nokasarejiem 3
CgoiictBa. Kyomueckas mapabona.

dyuxnum = i , = N , 7= I YIx cpoiicrea n rpadukn. CrerneHHast QyHKIINS C TOKa3aTeleM

cTereHnu Oonpie 3.
[IpeobpazoBanue rpadukoB HYHKITHIA: TapaUIeTHHBIN TIEPEHOC, CHMMETPHS, PACTHKEHNE/CKaTHe, OTPaKEHHE.
[IpencraBnenue o B3anMHO 0OpaTHBIX (DYHKITHSX.
HenpepsiBHOCTS (hyHKITNH 1 TOYKH pa3pbiBa GyHKIHH. Kycouno 3amaHabIe QYHKITH.

IlocsienoBaTeIbHOCTH M TPOTPeCCUH
UwmcnoBas mocnenoBaTenbHOCTh. [IpuMepbl. beckoHeuHbIe mocaenoBaTensHOCTH. AprMeTHIecKas Iporpeccus 1 ee
cBoiicTBa. ['eomerpruueckas nmporpeccusi. CyMMHUPOBaHUE MTEPBBIX YWICHOB apu(PMETHIECKON U TEOMETPUIECKON
nporpeccuil. Cxopsiasicst reomerpuyeckas nporpeccusi. Cymma cxonaieicst reoMeTpuuecKon
nporpeccun. 'apmonnueckuil psia. PacxoquMocTs rapMOHUYECKOrO psijaa.
Merox MaTeMaTHYeCKOW WHIYKIINHU, €r0 IPUMEHEHHE I BBIBO/Ia (hOPMYJI, T0KAa3aTeIhCTBA PAaBEHCTB U
HEPaBEHCTB, PEIICHUS 33729 Ha ISIIMMOCTb.

PemieHue TeKCTOBBIX 32124

3anauu Ha Bce apupMeTHYECKHUE e CTBUSA
Pemenrie TekcTOBBIX 337124 apudmerndaeckuM criocodom. Mcronb3oBaHue TaOIHII, CXeM, YePTEXKEH, TPYTUX CPEIICTB
MIPEICTABIICHUS JaHHBIX TIPU PEIICHUH 3a/a49u.

Pemienue 3a5a4 Ha ABMKEeHHM e, Pa0OTY, IOKYNIKH
AHanu3 BO3MOXKHBIX CUTYaI[Ui B3aUMHOT'O PACIIOJIOKEHHS OOBEKTOB MPHU MX JIBH)KEHUH, COOTHOIIEHUS 00hEMOB
BBITIOJTHSAEMBIX PaboT MPH COBMECTHON pabdore.

Penrenne 3a1a4 Ha HAXOKIeHHE YACTH YHCJIA U YMCJIA N0 €70 YaCTH

Penrenne 3a1a4y Ha MPOUEHTHI, 10U, TPUMEHEHHE TIPOTIOPIIHMIA IIPH PEIISHUH 3a7ad.

Jlornueckue 3agaun
Pemenne nornyeckux 3amay. Pemrenue morudeckux 3ajad ¢ MOMOIIbI0 rpadoB, Ta0uuiI.

OcHOBHBIE METOBI PelIeHus 33124
Apudmernueckuii, anredpandeckuii, nepedop BapuanToB. [lepBuuHbIe TPEACTaBICHUS O APYTHX METOAAX PEIICHUS
3a/1a4 (reoMeTpuueckre U rpadiaecKue MeTO/bI).
CraTuCcTHKa U TEOpUS BEPOSTHOCTEH

Crarucruka



Tabnuynoe u rpaduyeckoe nmpencTaBleHUE JaHHBIX, CTOJI0YaThIC M KPYTOBBIC AUATPaMMBbI, U3BJICUCHUE HYKHOH
nHpopmanun. Jnarpammel paccenBanus. OnucatenbHble CTATUCTUYECKUE [TOKA3aTeNn: cpenHee apu(MeTHIecKoe,
Me/naHa, HauOobllee U HauMeHblllee 3HaueHus yucioBoro Habopa. Otknonenue. Ciyuaiinbie BEIOpockl. Mephbl
paccerBaHMA: pa3Max, AUCIIEPCUS U CTaHJapTHOE OTKIOHeHHe. CBOMCTBA CpefHero apu(pMeTHIeckoro u AUCIEPCHH.
CrnyyaiiHast ©3MEHYMBOCTH. MI3MeHUMBOCTh Npu U3MepeHusax. Pemaromue npasuia. 3aKOHOMEPHOCTH B M3MEHUMBBIX
BEIMYUHAX.

Cay4aiiHble ONBITHI H CJIY4YaiiHbIe COOBITHS
CrnydaliHble ONBITHI (IKCIIEPUMEHTHI), JIeMEHTAPHBIE CITydaifHble COOBITHS (MCXOAbI). BEposTHOCTH AeMeHTapHBIX
coObITHI. COOBITHA B CITyYaifHBIX SKCIIEPUMEHTAX M OJIArONPHUSITCTBYIOIINE dJIeMEHTapHbIe cOOBITHS. BepostHocTH
CIly4aHbIX COOBITHH. ONBITH C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOOBITHSIMH. Kitaccuueckre BepOsSITHOCTHBIE
OIBITHI C MCITOJIb30BAHMEM MOHET, KyOUKOB. [IpencraBnenne coObITHI ¢ TOMOIIBIO Harpamm Diiepa.
[IporuBononoxHbie cOOBITHS, 0OOBEMHEHUE U TIepecedeHue coObITHil. [IpaBrIto cliokeHHs BEpOSITHOCTEH.
Crnyyaitnbiii BeIOOp. HezaBucuMmebie coObiTus. [lociieoBaTenbHble He3aBUCUMBIC UCTIBITaHus. [IpencTaBienue
JKCIIEpUMEHTA B BUJIE IEPEBA, YMHOKEHUE BeposiTHOCTEN. VcnbITanust 10 mepBoro ycrexa. Y cJoBHas BEPOSITHOCTD.
@dopMyJia IOJIHON BEPOSTHOCTH.

JJleMeHTHI KOMOMHATOPUKH U UcnbITaHus bepHysuim
[IpaBuio yMHOKEHHSI, TiepecTaHOBKH, Gakropuai. Coderanus 1 4yucio coueranuit. Tpeyronpuuk [ackans u OuHOM
Herotona. OnbIThI ¢ OOIBIIMM YUCIIOM PaBHOBO3MOKHBIX 3JIEMEHTAPHBIX COOBITHI. BhIunciieHne BeposSTHOCTEH B
OIBITaX C MPUMEHEHUEM 3JIEMEHTOB KoMOuHaTopuku. Mcribitanust bepuysum. Ycenex u Heyaaua. BepostHocTH
COOBITHIA B CepHHU UCTIBITaHMN bepHyu.

I'eomeTpuyeckasi BepOSITHOCTh
CrnydaiiHbIi BEIOOp TOUKH M3 (GUTYPHI HA TUIOCKOCTH, OTPE3Ka M JAYyrH OKpyKHOCTH. CITy4aifHbIi BBIOOp YMCIIa U3
YHCIIOBOTO OTpe3Ka.

Cay4aiinble BeJTHYNHBI
JuckperHas ciyyaiiHas BeTMYMHA M paclpeieleHrne BeposTHOCTe. PaBHOMEpHOE AMCKPETHOE paciipeieneHue.
I'eomerpuueckoe pacnpenenenue BepossitHocTel. Pacnpenenenve bepuyniu. bunomuansHoe pacnipeneneHue.
HezaBucumele cirydaiinbie BennanHbl. CIoXKeHne, YMHOKEHUE CITyJaiHBIX BETMYNH. MaTeMaTuyeckoe OKUAaHne 1
ero coiictBa. [lucriepcus u cTaHAapTHOE OTKJIOHEHUE ClIy4yalHOW BEIMUMHBL, CBOMCTBA aucnepcuu. ucnepcust
YHUCIIa YCIIEXOB B cepuu ucnblTaHuii beprymun. [TorsTre o 3akoHe 00X yucen. M3MepeHne BeposSTHOCTEH 1
TOYHOCTD M3MepeHus. [IpuMenenne 3akoHa OONBIIIX YHCENl B COLIMOIOTHH, CTPAXOBaHHH, B 37PABOOXPAHEHHH,
obecrieueHnH 0€30MMaCHOCTH HACENEHUS B UPE3BBIYAITHBIX CUTYaIIUAX.
I'eomerpus

TI'eomeTpuyeckue purypnbi

Durypsl B reOMeTPHHU M B OKPY/KAIOLIeM MHUpe
I'eomerpuueckas gurypa. BayTpennss, BHenHss1 oonactu Gpurypsl, rpanuia. JInHIN 1 001acTH Ha MIIOCKOCTH.
Bremyknas u mHeBbimykias ¢urypsl. [Inockas u Herockas Gurypesl.
Brinenenne cBoiicTB 006ekTOB. POpMHUPOBAHIE MTPEACTABICHNI O METAIIPEIMETHOM MOHATHH «hurypay». Touka,
OTpE30K, MpsMasi, Ty, JIOMaHasi, MJI0CKOCTb, yToJl, ONCCEKTprca yTiia U ee CBOWCTBA, BUABI YTIIOB, MHOTOYTOJIbHUKH,
OKPYHOCTb U KpYT.
OceBas ciMMeTprs TeoMeTpuaeckux Guryp. LleHTpanbHas cHMMETpUs TeOMETPUIECKUX PUTYP.

MHOroyroJbHuKH
MHOroyroyibHUK, €ro 3JIEMEHTHI U €ro cBoicTBa. [IpaBuibHble MHOTOYTOJIbHUKHU. BBIMYKIIbIE U HEBBITYKJIbIE
MHOTOyroyibHUKU. CymMMa yriioB BBITYKJIOI'O MHOTOYTOJIbHUKA.
Tpeyronpank. Cymma yrioB TpeyroibHUKa. PaBHOOEIPEHHBIIN TPEYTONBHUK, CBOMCTBA U IPU3HAKH.
PaBHOCTOpOHHMIT TpeyronsHUK. MenuaHbl, OMCCEKTPUCHI, BRICOTHI TPEYTOJIBHUKOB. 3aMedaTelbHbIC TOUYKH B
TpeyrojpHuke. HepaBeHCTBO TpeyronbHUKa.
Uersipexyronpauki. [lapamienorpamm, poMO, MpsSMOYTOIEHUK, KBapart, Tparnenus. CBOMCTBA U IPU3HAKH
napasuiesorpaMmma, poMoOa, mpsiMoyroiibHUKa, KBajpara. Teopema BapuHboHa.

OKpy:KHOCTB, KPYT
Nx sneMeHThI U cBOMCTBA. XOp/bl U CEKyLIME, UX cBoicTBa. KacaTenbHble U X cBoicTBa. LleHTpanbHbie 1
BIMCAHHBIC YIIIbl. BIIMCaHHbBIE U OMUCAHHBIE OKPYKHOCTH JIJIsl TPEYTr OJIbHUKOB. BIicaHHbIE U OUCAHHBIE
OKPYXHOCTH JUIsI UETHIPEXYTOJbHUKOB. BHEBIIUCAHHBIE OKPYKHOCTH. PajgnkanbHas ock.

Durypbl B IpocTpaHCcTBe (00BbEMHbIE TeJ1a)
MHoOrorpaHHuK U €ro 31eMeHTbl. Ha3BaHusi MHOTOIPAaHHUKOB C Pa3HbIM MOJIOKEHUEM U KOJIMYECTBOM I'paHEH.
[lepBuuHBIe IpeACTaBICHNS O MUpaMHIAX, NapajuieNenumenax, npusMax, chepe, mwape, MUIMHIPE, KOHYCE, UX
3JIEMEHTaX U MPOCTEHIINX CBONCTBAX.

OTHom eHuA

PaBencrBo dpuryp
CBoliCTBa M TPU3HAKKM PaBEHCTBA TPEYTOJbHUKOB. JOMOMTHUTENbHBIE TPU3HAKU PAaBEHCTBA TPEYTOJIEHUKOB.
[Ipu3Haky paBeHCTBa MapayIeIorpaMMOB.

IMapannaeabHOCTH MPAMBIX



[Ipusnaxu u cBOMCTBA MapalieNbHBIX MPSIMBIX. AKCHoMa napajuiensHocTu EBkinaa. [lepBuunbie npeacTaBacHus o
HEEBKJIMJIOBBIX TeoMeTpusax. Teopema Daneca.

[lepnenauKyasipHbIe MPSMbIE
[Ipsmoit yron. Ilepnenaukymsip k npsmoi. CepeMHHBIN NepHIeHIUKYIAp K oTpe3Ky. CBOICTBa U MPU3HAKU
MEePIEHAUKYIIPHOCTU NPsAMBIX. HaklTOHHBIE, TPOEKIIUH, UX CBOUCTBA.

Ionoodue
[IponopironanbHble 0Tpe3kH, nogodue uryp. [logooHsie TpeyronpHuKyU. [Ipu3Haku mogo00us TPEYTOIBHUKOB.
OTHoOIIeHK e TUTOIIACH MOIOOHBIX (UTY.

B3anmHoe pacnosio:keHne NpsiMoii U OKPYKHOCTH, IBYX OKPYKHOCTEH.

HN3mepennst U BbIYMCIEHNS

Beanunnbl
ITonarue Bennuunsbl. Jnuna. MI3Mepenue quHbl. EnUHIBI U3MEpEHUs IITUHBIL.
Bennunna yria. I'panycnas mepa yrina. CuHyc, KOCHHYC U TAHT€HC OCTPOT0 yIJa MPsIMOYTOJILHOIO TPEYT OJIbHUKA.
[ToHsTHE O TIIONIAN TUIOCKOM (UTYPHI U e cBoicTBax. M3aMepenue mioiianeii. EquHUIb M3MepeHus IO TH.
[Ipencrapnenue 06 0ObeMe MPOCTPAHCTBEHHOU (DUTYPBI U ero cBolicTBax. M3mepenue oobeMa. EnuHuIis
M3MepeHHst 00bEMOB.

HN3mepennst U BLIYMCIEHNS
WHCTpyMEHTHI 1711 U3MEPEHU U TIOCTPOCHUI;, U3MEPEHHE U BEIYHCIICHUE YTJIOB, UIHH (PacCTOSHUH ), TUTOMAEH,
BBIYUCIICHUE DJIIEMEHTOB TPEYTOJILHUKOB C UCIIOJIB30BAHUEM TPUTOHOMETPUUECKUX COOTHOMEeHUH. [Tnomanm.
dopmyIibl TIIOIAN TPEYTOIbHNKA, TIapaIUIeIorpaMMa U ero 4YacTHBIX BUIOB, Tpamnenuu, Gopmyna ['epona,
(dhopmyJia TIIONIAAN BBITYKIOr0 YeThIPEXYTroJIbHUKA, (DOPMYJIbI JUIMHBI OKPY>KHOCTH U TuTomaau kpyra. [liomas
KpPYTOBOT'O CEKTOpa, KPyroBoro cermenTa. [lmommans mpaBUiIsHOrO MHOTOYTOJIbHUKA.
Teopema [Mudaropa. [Tudaroposs! Tporiku. TprUroHoMeTprUUECKUE COOTHOIICHUS B TIPSIMOYT'OJIBHOM TPEYTOJIbHHKE.
Tpuronomerpuueckue GyHKIUUA TYIIOrO yrja.
Teopema kocuHycoB. TeopeMa CHHYCOB.
Pemenmne TpeyronbHIKOB. Berancienne yriios. Berauciienne BEICOThI, METUAHBI M OUCCEKTPUCHI TPEYTOJbLHUKA.
Optotpeyronsuuk. Teopema Iltomemes. Teopema Menenas. Teopema YeBbl.

Paccrosinus
Paccrosinue Mmexxay Toukamu. PaccrosiHue OT TOYKM 10 mpsAMoi. PaccTosiHie Mex 1y pUrypamu.
PaBHOBenuKk#e 1 paBHOCOCTABIEHHBIE (PUTYPHI.
CaoiicTBa (aKCHOMBI) [UIMHBI OTPE3Ka, BEIMUUHBI yIJIa, TUIOMAAR U 00beMa (UTYphI.

I'eomeTpuyeckme NOCTPOCHUS
['eomerpudeckre MOCTPOSHHUS TSI MIUTFOCTPAIIMH CBOMCTB T€OMETPUIECKUX (PUTYP.
HuctpyMenTsl y1st mocTpoeHuid. [lupkyis, nuHeiika.
[IpocTeiinmie MOCTpoeHNs MUPKYIIEM U JTMHEHKOW: TOCTPOEHNE ONCCEKTPHUCH yTiia, MEPIEHANKYIIpa K MPSIMOH,
yIJIa, pABHOTO JAHHOMY.
[TocTpoenue TpeyrolbHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAM U YIIIy MEXAY HUMHU, CTOPOHE U ABYM
MNpUISKAIIUM K HEH yriam, o APYTrUM 3JIEMEHTaM.
[enenue oTpe3ka B JAaHHOM OTHOLIEHUH.
OcCHOBHBIE METOJIBI PEIISHUS 33/1a4 Ha IOCTPOEHHE (METO/I TEOMETPHIECKIX MECT TOUEK, METO/I apaUIeTHbHOTO
TIepeHoca, MEeTol CHMMETPHH, METO TIOA00MS).
Ortarnbl penieHus 3a1a4 Ha TOCTPOCHHUE.

DopMbl OPraHu3aunu y4eOHbIX 3aHSTHIA:
1. YpoK OTKpBITHSI HOBOI'O 3HAHHUSL:

o Jlexmus,

e becena,

e  MynbTHMEANA-YPOK,

e [IpobnemHsbIi YPOK,

e Kondepennus,

o  KoMOWHHPOBaHHBINA yPOK.

2. Ypoxk pedaexcun:
o [IpakTuxym,
o CamocrosiTenbHas padora,

KomMOuHUpOBaHHBIH YPOK.

3. Ypok 00111eMeTo/10J0rMYeCcKOi HallpaBiIeHHOCTH (0000IIEHNS M CUCTEMATH3allul 3HAHUH ):
° Kondepennus,

° Koncynpramus,

o [IpakTukymMm,

o OO6cyxeHue,



O0630pHas IEKIIHs,
becena,
KomOnHnpoBaHHEIH ypOK.

4. YpoK pa3BHBAIOIIETO KOHTPOJIS:

o YcrHblii onpoc (ppOoHTaNIBHBIN, HHAWBUAYAIBHBIN, TPYIITIOBON),
o MaremMaTH4ecKuil JUKTaHT,

° Tecr,

o CamocrosiTenbpHas pabora,

o KontponbsHhas pabora,

° 3auer,

° DK3aMeH,

o 3amura npoekTa, pedeparta,

) KomOnHMpOoBaHHEIH ypOK.

OcHoBHBIE BHU/IbI yqeﬁﬂoﬁ ACATCIBHOCTH:

1. o popme opranm3aimu: yuacTBYIOT BO PpOHTaILHON paboTe, padoTaloT B rpyIax, B rmapax, paboTarT
WHIUBUIYATBHO.
2. [o dhopme BBIMOTHEHUS 3a/IaHUS: CIYIIAIOT, TUIITYT, PEIIAIOT YCTHO M MUCbMEHHO, YUTAIOT, OOBSCHSIOT,

HaAOIIO/IAI0T, CTPOST MOJIENb (CXEMBI, YePTEXK, BBIKIAIKY, MAaTeMAaTHUECKUE 3aITHCH ), OTBEYAIOT, CYUTAIOT,
MPOBEPSIOT, KOMMEHTHPYIOT, IPOrOBAPUBAIOT BCIIYX («IPO ce0s1»), OIIEHUBAIOT, OO HSIOT.

3. ITo xapakTepy O3HABATEILHON CATEIHHOCTH (AKTUBHOCTH): ACHCTBYIOT IO aJTOPUTMY; TUIAHUPYIOT
NESTEIBbHOCTD; IEPEHOCAT 3HAHUS, YMEHUS B HOBYIO CUTYAIIHIO; UIIYyT APYTHE CIIOCOOBI PEIICHUS;, HCCICIYIOT;
MOJIEIMPYIOT; CAMOCTOSITEIIHHO COCTABJISIIOT; PEIIAloT MPobIemy.

4, [o BH/1aM MBICIUTENHEHON JIEITENFHOCTH: CPAaBHUBAIOT, YyCTAHABINBAS PA3IMIHOE UITH O0IIIeE;
AHAITM3UPYIOT, CHHTE3UPYIOT, a0CTParHpyIOT, KOHKPETH3UPYIOT, 0000IIAI0T, IOKA3hIBAIOT, YCTAHABIMBAIOT 3aKOHO-
MEPHOCTb, PaCCYXIAI0T, ACTAI0T WHIYKTHBHBIA BHIBOJ, IETAIOT I€TYKTUBHBIA BBIBOJ, TPOBOISIT aHAJIOTHIO,
BBICKA3bIBAIOT TUIIOTE3Y, BBIBIISIIOT CIIOCO0 PEIIeHHS], HAXO AT MPUINHHO-CIIEICTBEHHBIE 3aBUCUMOCTH,
KJIACCU(UIUPYIOT, CUCTEMATH3NPYIOT, CTPYKTYPUPYIOT, BBIABIISIOT CYIIIECTBEHHOE; BBIIEISIIOT TIIABHOE B Y4eOHOU
WH(POPMAITUH, CAMOCTOSATENILHO (POPMYIUPYIOT MIPABUIIO, 3aKOH.

5. [Mo BuaaM y4eOHOM JIeSITENEHOCTH: BOCIIPUHUMAIOT WITH BBIIEISIOT YI€OHYIO LelTb, 33/1a4y; Pa3bsICHSIOT, C
KaKoH IENBI0 Ha YPOKE BBHIMOIHATIACH ONpeAeTIeHHAs MPaKTHIecKas AeATeNbHOCTh; YCTAHABINBAIOT TPAHHILY MEXIY
M3BECTHBIM Y HEW3BECTHBIM; YCTAHABINBAIOT HECOOTBETCTBHE MEX/y YCIOBUSIMHU HOBOH y4eOHOH 3a1a4u U
M3BECTHBIMHU CITOcO0aMU ASHCTBUI; ONPEAEINIOT CIOCO0 BBITIONHEHUS yIeOHOT0 3aIaHus; TNIAHUPYIOT dTarbl 1
MTOCTIEIOBATENFHOCTD BBITIOIHEHUS YIE€0OHOTO 3a/ITaHUs; OCYIIIECTBISIOT CAMOKOHTPOJb CBOUX JICHCTBHUH H
MTONTyYeHHBIX PE3YIBTATOB, COOTHOCST WX C aJTOPUTMOM M YCTaHABINBAIOT MX COOTBETCTBHE MIJIM HECOOTBETCTBUE;
WCIIPABIISAIOT OMMOKH; OIIEHWBAIOT OTJENBHBIE OTIEPAIH U PE3YIIbTATHI YUeOHOH AEITEIbHOCTH; Jaf0T
MIPOrHOCTHYECKYTO OI[EHKY CBOMX BO3MOXXHOCTEH OTHOCHUTENHHO PENISHHS TIOCTABICHHON TIepe] HUMH y4eOHOM
3a/Iaum.




9 kiacc

KasennapHo-teMaTu4eckoe INIAHUPOBAHNE KypPCca BHEYPOUHOM
neaTeJbHOCTH «Martemartuka. Penry OI'Dx»

9 xmacc
No Kon- —
ypoKa Tema B0 ®dopma Bujel yue6HoOM
1/ 4ACOB [Hara OpraHu3aiuu | JeATeIbHOCTH (Ha
3aHATHUA BECh pazjien)
1 CaoiicTBa CTEIICHU c 1
HaTypaJIbHBIM u EJTBIM
nokazarensiMu.  CraHJapTHBIN
BHJT YHCIIa
2 CaoiicTBa apudmeTnyeckoro 1
KBaJIPATHOTO KOPHSI
3 [Tpuémsr pasoKeHus Ha 1
MHOYKHTEITH
4 CriocoObl perieHusi KBaJpaTHbIX 1
ypaBHEHUU 5 YpaBHEHHI
CBOJIMMBIX K HUM
5 CriocoObl  pemieHusi  ApoOHO- 1
palMOHATBHBIX W YpPaBHCHHMA
BBICIIMX CTeneHeil. Pemenue
3aJ1a4 MOBBIIIEHHOM CJI0XKHOCTHU
6 Paznuunple MeTOmBl  perieHus 1
CUCTEM YypaBHEHUU. Pemienue
3aJ1a4 MOBBIIIEHHOM CJI0XKHOCTH
7 Crioco0Obl  perieHust pa3IuaHbIX 1
HepaBeHCTB. Pemienue 3amau
MTOBBIIIEHHOM CI0XHOCTH
8 Meton wunHTepBasnioB. O01acTh 1
OTIpEeJIeNICHUS BBIPAKCHHUSI
9 Cucrembl HepaBeHCTB. PerieHue 1
3aJ1a4 MOBBIIIEHHOM CJI0KHOCTU
10 | YcraHoBneHue  COOTBETCTBUS 1
Mexay rpagukom GyHKIUH U €€
AHAIUTUYECKUM 3aJJaHHEM
11 | VpaBHeHus mnpsMeiX, mapabou, 1
rurnepooI
12 OyHKIMM, HX CBOHCTBA U 1
rpaduku (IUHEHHasA, oOpaTHas
MPOMOPIIUOHAIBHOCTD,
KBaJIpaTH4HAas)
13 | «CuutbiBanue» CBOMCTB 1
¢yHKIMHU o e€ rpaduky
14 | YcraHoBneHHME  COOTBETCTBUS 1
MeX]ly rpapukoM QyHKIHMU U €€
AHATUTUYCCKUM 3aJJaHHEM
15 | Onpenenenue apudmeTnueckoit 2
Y TEOMETPUYECKON Mporpeccuit
16 | Onpenenenue apudmeTHuecKoit 1
Y TEOMETPUYECKON Mporpeccuit
17 | XapakTepucTHUeCKOoe CBOMCTBO 2

apupMeTHIECKOM u




TEOMETPUUYECKOM  IPOTrPECCUH.
CyMMa NepBbIX WIEHOB

18

XapakTepucTU4YECKOE CBOMCTBO
apu(pMeTHIECKOM u
T€OMETPUYECKON  IPOTPECCHUH.
CymMa NepBbIX WIEHOB

19

KomOunupoBaHHble 3amaun Ha
nporpeccun. Pemenne 3amau
ITOBBIIIEHHOU CII0KHOCTH

20

3amauyn HA «CMECHU U CIUIABBDY.
Pemenne 3amga4  IOBBIMIEHHON
CJIOKHOCTH

21

3ajaun Ha TPOIEHTHI. Pemienue
33724 MOBLIIIEHHON CII0KHOCTHU

22

3ajaun  «HA KOHIIEHTPAIUIO».
Pemenne 3amad  MOBBINICHHOM
CJIOKHOCTH

23

3amaun «Ha paboTy». Pemenue
3a7a4 MOBBIIIEHHOMN CJIOKHOCTH

24

Monyns qucia, ero
r€OMETPHUYECKHI CMBICI,
OCHOBHBIE€ CBOKCTBA MOYJIS

25

VYpaBHEHHsT W HEPaBEHCTBA,
coJlepKallue 3HAaK MOAYNIS U
crocoObl uX perieHus. Pemenue
3aJ1a4 MOBBIIIEHHOM CJI0XKHOCTHU

26

OcCHOBHBIE npaBuia
KOMOMHATOPUKH

27

Yacrorta u BEPOATHOCTh
CITy4aitHOTO COOBITHSI.
Knaccuueckoe onpezeneHue
BEPOSITHOCTH

28

I'eomerpuueckuit

MPaKTUKyM. TeopeM KOCHHYCOB
B 3aJaHUSAX  [OBBILIEHHOIO
ypoBHA. Teopema  CHHYCOB,
3aJIlaHus TOBBIIICHHOTO YPOBHS

29

I'eomeTpurueckuit

MpakTUKyM. Pemenue
TPEYroJIbHUKOB, 3a/1aHus
MOBBIIIEHHOTO YPOBHS

30

I'eomeTrprueckuit

MpakTUKyM. DopMyIisl JUISL
HAXOXKIEHUS Iomaaen
MHOTOYTOJIbBHUKOB

31

I'eomerpuueckuii

npakTUKyM. COOTHOLIEHUS
MEXAY CTOpPOHAMM M YIJIaMu
TPEYTrOJIbHUKA

32

33
34

I'eomerpuueckuit

IIPaKTUKYM. 3aMeydaTeIbHbIe
TOYKH U JJMHUU TPEYTOJIbHUKA
KomMmnekcHoe noBTopeHue
KoMmnekcHoe noBTopeHue
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