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IHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBISETCS OJHUM W3 OTMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHUTApHOTI'O
IIUKJIOB, €€ OCBOCHUE HEOOXOMMO ISl TPOJIOJDKCHUSI 00pa30BaHMs M B MOBCEAHEBHON JKU3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TNPOUCXOXKJIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmui, crnocode OTpaKEHUS MATEeMaTHYEeCKOM HAayKOW SBJICHUH U
NPOIIECCOB B TIPUPOJIC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJICIIMPOBAHUS B HAyYHOM
[I0O3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalii B COBPEMEHHOM Hu(poBoM oOmiecTBe. N3ydeHue
anreOpsl 00ecreunBaeT pa3BUTHE YMEHHUS HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTHU MBIIIJICHHA, CIIOCOOHOCTH APTYMCHTHPOBAHHO 000CHOBBIBAaTH CBOU
JeUCTBUS U BBIBOJIBI, (GOPMYIHpPOBaTh yrBepxkAcHUS. OcBOeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIIOJIB3YIOT AOCAYKTHBHBIC U
WHJIYKTUBHBIC PACCYXKICHUS, 0000IICHHE U KOHKPETH3aIMI0, a0CTParkpoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnosiaraeT 3HAYUTEIbHBI OO0OBEM CaMOCTOSITEILHOW JIESITEIBHOCTH
OOydJaroImuxcs, TO3TOMY CaMOCTOSITEJIbHOE —peIlleHHe 3a7ad  sBISCTCS — pealu3aluei
ACATCIIBHOCTHOI'O MPpHUHIMUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl y4eOHOTO Kypca «Aunrebpa» [Uisi OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOUecKie JMHUN: «Yuncma u
BEIUUCIICHUSY, «AJNreOpandecKkue BBIPAKCHUS», «YPaBHEHHS W HEPAaBEHCTBa», «DYHKIIUWY.
Ka>1<)1a51 M3 OTUX COACPKATCIbHO-MCTOANICCKUX JTUHUN Pa3sBUBACTCA HA MHPOTHKCHHUN Tpex JEeT
W3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €T0 JIMHUSAMH. B Xo1e n3ydenus ydeOHOTO Kypca
00yJaromuMcs IPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM ¢ 9THIM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «Anredpay siBIseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

ConepmaHHe JUHAM «Yuciia W BBIUMCIICHUS CIIY)KUT OCHOBOM JUIA z[aaneﬁmero
HU3YUYCHUA MaTCMaTUuKU, CHOCO6CTByeT Pa3BUTUIO Y 06yqafom1/1xc;1 JJOTHYECKOI'0 MBIINIJICHU,
(bOpMI/IpOBaHI/IIO YMCHHSA II0JIb30BATHECA aJITOPUTMaMM, a TAK¥XKE HpI/IO6pCTeHI/II-O MPAKTUYCCKUX
HAaBBIKOB, H606XOI[I/IMI)IX JUIA HOBC@I[HGBHOﬁ JKU3HH. Pa3BuTHe TOHATHSA O YHCIIE Ha YPOBHE
OCHOBHOI'O O6I_HCFO 06pa30BaH1/151 CBsA3aHO C pallMOHAJIbHBIMHU W HUppaluOHAJIbHBIMHU YUCIIaAMMU,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ (6] HeﬁCTBHTeHLHOM YHUCIJIC. 3aBepI_HCHI/IC OCBOCHHUS YHCIJIOBOM
JIMHUHU OTHECCHO K CPCAHEMY O6H_[6My O6p830B8.HI/IIO.

Conepkanvie JByX alnreOpanvecKkux JUHHA — «AIreOpandeckue BBIPAXKCHUS» H
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (POPMHUPOBAHUIO y  OOydaroOLIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO s pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPeIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO 0011er0 00pa3oBaHus
yuyeOHBIH  MaTepuan TPYNNHPYETCs BOKPYr  pallMOHANBHBIX  BhIpaxkeHwil.  AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MATEMAaTHUKH KakK SI3bIKa JJISl MOCTPOCHUS MAaTEMaTHYECKUX MOJIENEeH,
OTIMICaHHUs MPOLIECCOB U SIBICHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOAST TaKke
JanbHEelIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIIIEHUSI, HEOOXOIUMOro, B YaCTHOCTH, JIS
OCBOGHHSI Kypca HWH(POPMATUKHA, M OBJAJCHUE HABBIKAMHU JCTYKTUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CHMBOJBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKE€HHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.



Cognepxanne  (QyHKIMOHATHHO-TpaQUYECKOW  JIMHUM  HAIEJICHO HA  MOJyYCHHE
00y4aroMMUCs 3HAHUH 0 QYHKIHUAX KaK BaXHEHIIEH MaTeMaTHYeCKOW MOJCTH ISl OTICAHUS
U HCCIEA0BAHUS Pa3HOOOpa3HBIX NPOLECCOB M SBIEHUI B Ipupoje U odmectBe. M3yueHue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIMUXCS YMEHHUS HCIOJIb30BATh Pa3InIHBIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYECKHUE, TpaduuecKue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE TIPEICTABICHUM O POJIM MATEMATUKHU B PA3BUTHH IIUBUIH3AIIA U
U KYJIbTYpHI.

CornacHo yueOHOMY TuIaHy B 7—9 Kilaccax u3y4aercs: ydeOHbIN Kypc «Anredpay, KOTOPbIH
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl coAepkaHus: «Uucna ©  BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yuebHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezeno), B 8 kimacce — 102 gaca (3 vaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COILEP KXAHUE OBYUEHUA
8 KUIIACC

Yucsa 1 BBIYUCTEHUS

Ksanparueiii xopenb u3 uucna. Ilonstue 00 wuppanuoHaibHOM uwucie. Jlecaruunbie
MPUOIVKCHHST UPPAMOHATLHBIX uncenn. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BAHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTEIbHbBIC
qucia.

Crenens ¢ 11e7bIM MOKazaresiaeM U e€ cBoiicTBa. CTaHgapTHas 3alliCh YUCIA.

Auiredpanyeckue BbIpaskeHus!

KBanpatuplii TpEXwieH, pa3ioKeHHEe KBaIpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpamdeckod napoou. CrokeHwue,
BBIYMTAHUE, YMHOXEHHUE, JIETICHUE alreOpandeckux ApooOei. PanmoHambHbIE BBIpAKEHUS M HUX
npeoOpa3oBaHHUe.

YpaBHeHUsS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmysia KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWid, CBOASIIMXCA K JWUHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
palrOHaIbHbIE YPABHEHUS.

I'padmueckas mHTEeprpeTanust ypaBHEHHH C JAByMsI NMEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
ypaBHEHUH ¢ AByMs IepeMeHHbIMH. [Ipumepsl perieHus CHUCTEM HEJIMHEWHBIX YPaBHEHHM C
JBYMSI [IEPEMEHHBIMU.

Pemienme TeKCTOBBIX 3aj1au alNreOpandeckium crocoooMm.

YucnoBble HEpaBEHCTBA M UX CBoicTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOIA.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOW TmepeMeHHO. Cuctembl
JIMHEWHBIX HEPABEHCTB C OJIHOI MEPEMEHHOM.

DyHKUUH

[Tonstue ¢ynkuuu. O61acTh OomMpeseNieHus U MHOXKECTBO 3HaueHUU PyHKUIUU. CriocoObl
3a1aHus QyHKIHA.

I'papux ¢ynkiun. Urenue cBoiictB ¢yHkuuum mno e€ rpaduky. IIpumepsl rpadpukos
GyHKIUH, OTpaXAIOUUX PealbHbIe TPOIECCHI.

@yHKIMYU, ONHUCHIBAIOLIME MPAMYI0 U OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. OyHKIUMK Y = X2, Y = X3, Y = \X, y=|X|. [pacuueckoe pelieHue ypaBHEHHiT I cHCTEM
YPaBHEHUHU.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS IpOrpaMMbl ydyeOHOro Kypca «Amnredpa»
XapaKTePU3YIOTCA:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSBJICHUEM HHTEpECca K TMPOLIJIOMY UM HACTOSIIEMY POCCUUCKOW MaTE€MaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTeMaTHYE€CKOM MIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JTOCTUKEHUH B IPYTHX HAyKaxX W MPUKIATHBIX

chepax;
2) rpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEM TpaKJaHWHA W pealn3allid ero Tpas,
MPEACTABICHUEM O MATeMAaTHYeCKHUX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKHUM TPUMEHEHUEM JO0CTHIKEHUN
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOW Ha aKTHBHOE Y4acTHE B PEUICHUM MPAKTUYECKUX 3a/ad MaTeMaTH4YecKOu
HaIpPAaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYeCKOTro 00pa30BaHUs Ha MPOTHKEHUHU BCel
AKU3HU JJIS1 YCHEIHON NMpo¢deCCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYaJbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIHOHAJIIBHOMY H 3CTECTHYCCKOMY BOCIPUATHIO MATEMATHUYCCKUX
O6’LCKTOB, 3aJa4, pemeHHﬁ, paccync/:[eHHﬁ, YMECHHUIO BUACTh MAaTEMATHYCCKNEC 3aKOHOMEPHOCTH B
HCKYCCTBC;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS

OpHeHTaHHCﬁ B JCATCIIbHOCTH Ha COBPCMCHHYIO CHCTCMY HAYUYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA YCJIOBCKA, IIPUPOJAbI H O6I_HCCTB8., INIOHMMAaHUEM
MaTeMaTHU4EeCKOM HAayKH KakK C(i)epbl YeJIOBEYECKOM ACATCIIbHOCTH, OTaIlOB eé Pa3sBUTHA U
SHAYUMOCTHU JJId pa3BUTHA NUBUIN3AllUH, OBJIAACHUEM A3BIKOM MATECMATHUKHU U MaTeMaTH4eCKOM
Ky.]'[LTypOﬁ Kak CpC€ACTBOM IIO3HAHUA MHPQA, OBJIAACHHUEM HpOCT@ﬁIlIHMPI HaBbIKaMH
HCCIIeN0BATEIbCKOM ACATCIIBHOCTH,

6) pusnyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SMOIMOHAILHOTO
Os1aromosy4usi:

FOTOBHOCTBIO TMPUMEHSTh MAaTeMaTH4YEeCKUE 3HAHUS B HUHTEPECAX CBOETO 370pPOBbS,
BEJICHUS 3[JOPOBOTO 00pa3a >KU3HH (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U



OTIbIXa, peryiaspHas (usnueckass aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKa pediexcuu,
IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TaKOTro e IIpaBa JPyroro 4esioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIMCH Ha MPUMEHECHHE MATeMaTHYECKUX 3HAHUH Ui pelIeHUs 3a7ad B 00JacTh
COXPAHHOCTH OKpYXaroIlied Cpefpl, IUIAHUPOBAHHUS IOCTYIIKOB M OIECHKH HX BO3MOKHBIX
MOCJIEJCTBUI ISl OKPY)KAIOIICH Cpeiibl, 0CO3HAHUEM TJI00abHOTO XapaKTepa KOJOTHYECKHX
po0JIeM U IyTeH uX peliecHus;

8) aJjanTtanusa K UISMCHAIOIHUMCA YCJIOBUAM COIMAIbHOI 1 l'lpHpOIlHOﬁ Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCSA Yy JAPYTHX
J0JIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIUHU U3
OIBITA IPYTHX;

HE00X0IMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hcie GOpMYyIUPOBATH HUJEH,
MOHATHS, TUIOTE3bl 00 00BEKTax M SBICHUSAX, B TOM YHUCJIE paHee HEW3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NMPUHUMAEMblE€ pEIICHUS U
JIercTBUs, POPMYIHPOBAThH U OLEHUBATh PUCKU U MOCEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBU
Ba3oBble JJormnueckue neicTBus:

e BBUBIITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMAaTHYCCKUX OOBEKTOB,
HOHSTUI, OTHOLICHUII MEXKAYy HOHATUSAMHU, (OPMYIHPOBATH OIPEACICHUS TOHSITHH,
yCTaHaBIMBAaTh CYIICCTBCHHBIH NMPU3HAK KIacCU(BUKAILMU, OCHOBAHUS Uil 000OIICHUS 1
CpPaBHEHHS1, KPUTEPHHU IIPOBOAUMOTO aHAIN3a,

e BOCIPHHHMATh, (OPMYIUPOBATH U MPEOOPA30OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC U
OTpUIIaTEIbHBIC, CAUHUYHbIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBIBIIITh MaTeMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U M MPOTUBOPEYHs B (pakTax,
JaHHBIX, HAONIONEHUSAX W YTBEPXKACHHSX, INpeIaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U TIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HCIOJIB30BAaHHEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHHUH, YMO3aKIIOUCHUH TI0 aHAJIOTUH;

e pa3z0Hparh J0Ka3aTENbCTBA MAaTEMATUYECKUX YTBEPKACHUH (TIPSIMbIE M OT MPOTUBHOTO),
NPOBOJNTH CAMOCTOSITEIBHO HECIOKHBIE JJOKa3aTeIbCTBA MaTEMaTHYECKUX (AKTOB,
BBICTpPauBaTh apryMEHTAIMIO, MPHUBOJAUTH TPHUMEPbl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHHs y4eOHOI 3amaud (CpaBHUBATh HECKOJNBKO BapHAaHTOB
pelieHus, BEIOMpaTh HanOoJiee MOAXOMANIMN C Y4ETOM CaMOCTOSITENFHO BBIIACICHHBIX
KPHUTEPHEB).



ba3oBble ncciaenoBarebCKHe IeliCTBHA.

e WCIOJB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUI  MHCTPYMEHT  MO3HAHMUS,
(dhopMyITUpOBaTh BONMPOCHI, (UKCUPYIOIIUE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABIMBaTh MUCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Yy, ApPryMEHTHPOBATH CBOIO
MTO3UIUI0, MHCHHC,

e TPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUTAHY HECJIOKHBIA SKCIICPHUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHKE 10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

e  CaMOCTOSITEIHLHO POPMYITHPOBATH 000OIIECHUS 1 BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIIOJICHUS, HCCIICIOBAaHUsS, OICHUBATh JOCTOBEPHOCTH IOJIYYCHHBIX PE3YJbTATOB,
BBIBOJIOB U 000O0IICHHIA;

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKIKE BBIABUTATH MTPEITOIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

e BBISIBJISITh HEIOCTATOYHOCTH U M30BITOYHOCTh MH(OPMALINHU, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

e BbIOUpaTh GopMy MpeacTaBieHUs MHGOPMAIMU U WLIIOCTPUPOBATH pElIaeMble 3aa4u
cXeMaMu, AuarpaMMamu, HHOU rpadukoi U uX KOMOMHALUAMY;

e OIICHMBATh HAAEKHOCTh MHPOPMALUHM IO KPUTEPUSIM, NPEAJOKEHHBIM YUYUTEJIEM HIH
c(OpMYJINPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

e BOCIPHUHUMATh U (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHM C YCIOBHSAMH U LEISIMHU
oOIIeHus, SCHO, TOYHO, TI'PAaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOAY PEHICHUs 3a7add, KOMMEHTHPOBATbH
MOJIyYCHHBIH Pe3yJbTaT;

e B X0ze OOCYXJEHHS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBI, MPOOIEMBI,
penraeMoii 3ajau, BHICKa3bIBaTh WJEH, HAIIEJICHHBIC HA TMOMCK PELICHUS, COMOCTABIATH
CBOU CYXKACHUS C CY)KJCHUSMH JIPYTHX YIaCTHUKOB JUAOra, OOHapy)KUBaTh pa3iIMyle U
CXOJCTBO TMO3HMLMUH, B KOPPEKTHOW Qopme (HopMyIupoBaTh paszHOIJACHs, CBOU
BO3pa)KEHMUS,;

e TPEACTABIATH PE3yJbTAThl PEIICHUS 3aJayd, SKCIEPHUMEHTA, HMCCIICIOBAHUS, MPOEKTa,
CaMOCTOSITEIFHO BBIOMpPATh (popMmar BBICTYIUIEHUS C Y4ETOM 3a1ad INPE3CHTAUU U
0CcOOCHHOCTEH ayIUTOPHU;

e TIOHMMATh U MCHOJIB30BAaTh NMPEUMYIECTBA KOMAaHIHOW M MHIUBUAYAJIbHON pabOTHI Mpu
peleHnH yueOHbIX MaTeMaTHUeCKUX 3a/1a4;

e IPUHHMMATh LI€Jb COBMECTHOW JEATENbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paloThl, pacrpenenaTb BUAbl paboT, JOrOBAPUBATHCS, 0OCYKIAaTh MPOLECC U PE3yJabTaT
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIIOJIEH;

e y4YacTBOBATh B I'PYMIOBBIX (hopMax paboThl (00CYKAeHHs, OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JPYrUe), BHIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS
C IpYTMMU YJI€HaMU KOMaH/Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT 110
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe YUeOHbIE el CTBUS



CaMoopraHmaunﬂ:

e  CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM pELICHHsS 3anadyd (WM ero 4vactb),
BBIOMpATh CMOCOO pemeHus ¢ y4ETOM MMEIOMIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTBHI PELICHUU C Yy4ETOM
HOBOH MH(pOpPMAITUH.

CﬁMOKOHTpOJIb, SMOLMOHAJIbHBIA HHTELJIEKT:

e BIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIlecca W pe3yibTaTa PeIieHUs
MaTeMaTUYCCKOM 3a1a9H;

e TPEABUACTh TPYAHOCTH, KOTOPHIE€ MOTYT BO3HHKHYTH IPHU PEIICHUW 3a7a4d, BHOCHUTHh
KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATa JIEATEILHOCTH TMOCTABJICHHOM €M U YCIOBHSIM,
OOBSCHATH MPUYMHBI IOCTHKEHUST WIM HEIOCTHXKEHHS 11€JIM, HAXOUTh OIIUOKY, /1aBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydyeHus B 8 KJjacce oOydarOmuiicss TOJYyYUT CIEAYIONIME TPEIMETHBIC
pe3yIbTaThl:

Yucna v BBIYUCTIEHUS

Hcnonb3oBaTh HauvajdbHbIE TMPEACTABICHUS O MHOXXECTBE ACUCTBUTEIBHBIX YMCET IS
CpPaBHEHHMSI, OKPYIJCHHS M BBIYMCICHUI, HM300paxaTh ACHCTBUTEIbHBIE 4YMCIA TOYKAMH Ha
KOOPJIMHATHOU MPSIMOHA.

[IpumensaTh moHATHE apU(pMETHUECKOTO KBAaJIPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMOCTHU KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPaKEHUH,

COACPpKAUX KBaAAPAaTHBIC KOPHU, UCIIOJIb3YA CBOMCTBA KOpHeﬁ.

Hcnonp30Bath 3amycy OOJBIIMX M MaJIbIX YHMCET C TOMOIIBIO JECATHYHBIX JIpoOed u
crenenei ynucia 10.

AnredOpanyeckue BbIpasKeHUsI

HpI/IMeHHTB HNOHATHC CTCIICHU C M[OCJIBIM IIOKa3aTCJICM, BBIIIOJHATH Hp606p330BaHI/I${
BLIan(eHHﬁ, coeprKauX CTCIICHU € TECJIBIM ITOKA3aTCJIICM.

BEINOIHATE TOXKIECTBEHHEIE Hp606p8.30BaHI/I}I pairOHAJIbHBIX BLIpa)KeHI/Iﬁ Ha OCHOBC
IIpaBUJI JEeNCTBUI HaJ MHOTOYJICHAMH U anre6pa1/1qec1<I/IMH ,[[pO6$IMI/I.

PacknanpiBaTh KBa,Z[paTHLIf/'I TpéX‘-IJ'IeH Ha MHOXHUTCIIN.

HpI/IMeHHTB Hp606pa30BaHI/I}I BBIpa)KCHI/Iﬁ U pCHICHHUA pa3JIMYHBIX 3a1a4 U3 MATCMATUKU,
CMCKHBIX IPEIMETOB, U3 peanLHoﬁ IMPAKTHUKU.



ypaBHeHI/IH N HEPABCHCTBA

Pewmrars yMHENHbIE, KBaJpaTHbIC YPAaBHEHHs U PALMOHAJIBHBIE YPAaBHEHMsI, CBOISILMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs [IEPEMECHHBIMU.

[IpoBoauTH MpOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MIPUMEHEHUEM TpapUuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHWE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

ITepexoauth OT CIOBECHOW (OPMYIMPOBKH 337aud K e€ anreOpandeckod MOJeIu ¢
IIOMOIIBIO COCTaBJICHUS YPaBHEHUsS WJIM CHCTEMbl YypaBHEHUM, WHTEPIPETUPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YHUCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS], OLIEHKH, pellaTh JUHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM W WX CHCTEMBbI, JaBaThb TI'paUUEeCcKyl0 HLIIOCTPALIUIO
MHO>KECTBA PEILIEHNI HEPAaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKUUHA

[lonumath u wucnonb3oBaTh  (YHKIMOHAJIbHBIE TOHATHUS M S3bIK  (TEPMHHBI,
CUMBOJIMYECKHE O003HAYCHUS), ONPENCNITh 3HaueHWE (YHKIIMU 110 3HAYCHHUIO apTyMEHTa,
OTPEENATh CBOMCTBA PyHKIMU O €€ TpaduKy.

CtpouTth rpaduiky 2IeMEHTapHBIX QYHKITUN BHIA:

y = kiIX, y = X2, Y = X3,y = |x|, y = VX, OnHCBIBaTh CBOICTBA YHCIOBOH (YHKIHH IO €&
rpaduky.



TEMATHYECKOE IIVTAHUPOBAHUE

8 KUIACC
Ne HaumMeHoBaHUe pa3/iesioB U TeM KosnuecTBO 4acoB JsekTpoHHbIe (UdpOBbIe) 06pa30BaTebHbIE
n/m pOrpaMMbl Bcero|| KoHTpoJibHBIE [pakTHYecKkue pecypcnl
paboThI paboThI
1 Yucsa v BerurcaeHus. KBagpaTtHsele 15 bubanoreka IOK
KOpPHHU https://m.edsoo.ru/7f417af8
2 Yucnaa v BerurcaeHus. CTeneHs C [jeJ1bIM 7 bubanoreka LIOK
NOKa3aTeJsieM https://m.edsoo.ru/7f417af8
3 Asire6panyeckre BbIpaxKeHHUs. 5 1 BubanoTeka LIOK
KBazipaTHbIN TpéxusieH https://m.edsoo.ru/7f417af8
4 Anre6panyeckue BbIpaXKeHUs. 15 1 Bu6auoTteka LIOK
Asire6panydeckasi po6b https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBasipaTHbie | 15 1 Bub6anoTeka LIOK
ypaBHEHUsI https://m.edsoo.ru/7f417af8
6 YpaBHeHUd 1 HepaBeHCTBA. CUCTEMBI 13 bu6bsauoTteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHeHUd U HepaBeHCcTBa. HepaBeHcTBa || 12 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f417af8
8 ®yHkuKuU. OCHOBHbIE TOHATUS 5 bu6smoTteka LIOK
https://m.edsoo.ru/7f417af8
9 ®yHkuuu. YucioBble YHKIIMU 9 bu6bsaunoTteka lJOK
https://m.edsoo.ru/7f417af8
10 |[ToBTOpEHME U 06001EHUE 6 2 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f417af8
(OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME || 102 || 6 I 0 I
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IHOYPOYHOE IINIAHUPOBAHUE

8 KIIACC
Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IIUPPOBLIE
n/n Bcero| Kontposbbre | Mpaktuueckue || H3Y4eHHs 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 ||KBagpaTHbIl KOpeHb U3 YUC/IA 1 bu6auoTteka LIOK
https://m.edsoo.ru/7f42d452
2 [ToHATHE 06 MPpPaLMOHABLHOM YU CTIE 1 Bbu6auoTteka LIOK
https://m.edsoo.ru/7f42eaaa
3 JlecaTHYHbIE IPUOJIMXKEHUS UPPALlMOHATbHBIX 1
qyuceJs
4 || [decaTUuHble NPUOGJIMKEHUS UPPALMOHATIbHBIX 1
qyuceJs
‘5 H,Z[eI?ICTBI/ITeJIbeIe quciaa H 1 || H H H ‘
‘6 HCpaBHeHI/Ie JeACTBUTEJIbHbBIX YU CEJI H 1 || H H H ‘
‘7 HCpaBHeHI/Ie JeACTBUTEJIbHbBIX YU CEJI H 1 || H H H ‘
‘8 HApI/Ic])MeTI/IquKI/Iﬁ KBa/JJpaTHbIA KOPEHb H 1 || H H H ‘
‘9 HYpaBHeHI/Ie BUJAX® = a || 1 || “ H H ‘
10 ||CBoiicTBa apuPMeTHUYECKUX KBAJIpaTHBIX KOpHEH 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f42d862
11 ||CBoiicTBa apuPpMeTHUYECKUX KBAJIpaTHBIX KOpHEH 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f42d862
12 ||[[lpeo6pa3oBaHME YUCIOBBIX BhIpAXKEHUH, 1 bu6bsaunoTteka [JOK
coJieprKallluX KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42dd26
13 ||[lpeobpa3oBaHMEe YUCIOBBIX BbIpAXKEHUH, 1 bu6bsaunoTteka [JOK
coJiepiKalluX KBaJpaTHbie KOPHU https://m.edsoo.ru/7f42ded4
14 ||[lpeo6pa3oBaHME YUCIOBBIX BhIpAXKEHUH, 1 bu6bsaunoTteka [JOK
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Ne Tema ypoka ’ KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| Kontposbhbre | Ipaktuueckue || H3Y4eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘ Hcoaepmamnx KBaJlpaTHble KOPHU H || H H Hhttns://m.edsoo.ru/7f42e0be
15 |lIpeo6pa3oBaHuMe YUCAOBBIX BhIpaXKEHUH, 1 Bub6anoTeka [IOK
coZiep>Kalllux KBaJipaTHble KOPHU https://m.edsoo.ru/7f42e262
16 |CTeneHb C 1eJIbIM IOKa3aTeNeM 1 bubanoreka LIOK
https://m.edsoo.ru/7f4354a4
17 ||CtaHzapTHas 3anuch Yucaa. PaamMmepbl 06beKTOB 1 Bbu6auoTteka LIOK
OKpY’KarIero Mupa (0T 3JieMeHTapHBIX YaCTHI] J10 https://m.edsoo.ru/7f436098
KOCMHUYEeCKUX 00'bEKTOB), IVIUTEJbHOCTD
NpPOIECCOB B OKPY?KAIOILEM MUpe
18 ||CBoMiCcTBa CTENEHH C LIeJIbIM [I0Ka3aTeJ/IeEM 1 bubaunoreka LIOK
https://m.edsoo.ru/7f435648
19 ||CBoMCTBa CTENEHH C LIeJIbIM [I0Ka3aTeJ/IeM 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f435648
20 ||CBolicTBa CTENEHH C I|eJIbIM ITI0Ka3aTeJeM 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f435648
21 ||CBoMcTBa CTEINEHH C I|eJIBIM ITI0Ka3aTeJeM 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f43599a
22 ||CBoMcTBa CTEINEHH C I|eJIbIM ITI0Ka3aTeJeM 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f435ed6
‘23 HKBa,qpaTHblﬁ TPEXUJIEH || 1 || “ H H
‘24 HKBa,qpaTHblﬁ TPEXYJIeH || 1 || “ H H
25 |Pa3siokeHHe KBaJ[paTHOTO TPEXUJsieHa Ha 1 bu6bsaunoTteka [JOK
MHOXKUTEJH https://m.edsoo.ru/7f42fd38
26 ||PasjiokeHHe KBaJIpaTHOTO TPEXYJIEHA Ha 1 bu6saunoTteka [JOK
MHOXKUTEJH https://m.edsoo.ru/7f42fd38
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| KontposibHble | Mpakruueckue || A3Y4€HHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
27 |KonTpoJibHas paboTa no TeMaM "KBaJpaTHble 1 1 bu6auoTteka LIOK
kopHu. Ctenenu. KBagpaTHbid TpexusieH" https://m.edsoo.ru/7f42ec80
28 |Anreb6paunyeckast ipobb 1 bu6auoTteka LIOK
https://m.edsoo.ru/7f430382
29 ||JonmycTuMble 3HaUYEHUS IEpEMEHHbIX, BXOASIIHUX B 1
aqrebpanyeckre BbIpaXKeHUs
30 |/[lonmycTuMble 3Ha4YeHHUSA NlepeMEeHHbIX, BXOAALUX B 1
aqrebpanyeckre BbIpaXKeHUs
31 |OcHOBHOe CBOMCTBO ajirebpanyeckoi Apoou 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f4308e6
32 |CokpaieHue apobdei 1 Bub6anoTeka [IOK
https://m.edsoo.ru/7f430a8a
33 ||CokpalleHue Jpoben 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f430f44
34 |CokpalleHue Jpoben 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f430f44
35 ||[CioxeHUe, BBIYUTAHUE, YMHOXKEHUE U JleJIEHUE 1 bu6smoTteka LIOK
aqrebpanvyecKux Jpo6ei https://m.edsoo.ru/7f43128c
36 |CioxkeHUe, BBIYUTAHUE, YMHOXKEHME U JleJIeHH e 1 bu6smoTteka LIOK
asrebpanvyecKkux Jpo6ei https://m.edsoo.ru/7f4315c0
37 |CinoxkeHUe, BBIYUTAHUE, YMHOXKEHUE U JleJIEHHE 1 bubaunoreka [IOK
asrebpanvyecKkux Jpo6ei https://m.edsoo.ru/7f4318c2
38 |CioxkeHUe, BBIYUTAHUE, YMHOXKEHHE U JleJIeHH e 1 bubaunoreka [IOK
asrebpanvyecKkux Jpo6ei https://m.edsoo.ru/7f431a20
39 |[[Ipeob6pasoBaHue BbIpAXKEHUH, COJIEpPIKAIHUX 1 bu6saunoTteka [JOK
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| Kontposbhbre | Ipaktuueckue || H3Y4eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘ ‘aﬂre6panqec1me Apobu H H Ihttns://m.edsoo.ru/7f43259c
40 |[Ipeo6bpa3oBaHUe BbIpAXKEHUH, COJleprKALAX 1 Bub6anoTeka [IOK
ajirebpanyeckue Apoou https://m.edsoo.ru/7f432736
41 |IIpeobpa3oBaHUe BbIpaXKEHUH, COAEPKALIUX 1 Bbu6auoTteka LIOK
anrebpanyeckue Jpo6u https://m.edsoo.ru/7f432736
47 |KonTpoJsibHas paboTa no TeMe "Anrebpanyeckas 1 1 Bbu6auoTteka LIOK
JIpo6b" https://m.edsoo.ru/7f431d36
43 |KBazpaTHOe ypaBHeHHEe 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f42eela
44 |HenoJsiHOe KBaZipaTHOE ypaBHEHUE 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f42eela
45 |HenoJsiHOe KBafpaTHOE ypaBHEHUE 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f42eela
46 |DopmyJia KOpHEN KBaZPaTHOTO YypaBHEHHUS 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f42f158
47 | ®PopMyJia KOpHEN KBaZpaTHOTO YpaBHEHHU S 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f42£3f6
48 | ®PopmMyJia KOpHEN KBaZ[paTHOTO YpaBHEHHU S 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f42f5a4
49 |Teopema Buerta 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f42fef0
50 |Teopema Buera 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f430076
51 |PewmeHue ypaBHEHUH, CBOASAILIUXCA K KBaJIpaTHbIM 1 bubaunoreka LIOK
https://m.edsoo.ru/7f43c542
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| KontposibHble | Mpakruueckue || A3Y4€HHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
52 |PeuieHue ypaBHEHHUU, CBOASAIIMXCS K KBaIpaTHbIM 1 bubanoreka LIOK
https://m.edsoo.ru/7f43c3d0
53 |IIpocTeiiue fpo6HO-paliMOHAIbHbIE yPABHEHHUS 1 Bub6anoTeka LIOK
https://m.edsoo.ru/7f4328c6
54 |IIpocTteiiue [po6HO-paliMOHAIbHbIE yPABHEHHUS 1 Bub6anoTeka [IOK
https://m.edsoo.ru/7f432b6e
55 |PemeHue TEKCTOBBIX 3a7ja4 C IOMOII[bIO 1 bubanoreka LIOK
KBa/[PaTHbIX YpaBHEHU N https://m.edsoo.ru/7f42f75c
56 |PemeHue TEeKCTOBBIX 3a7ja4 C IOMOIIbIO 1 bubaunoreka LIOK
KBa/ipaTHbIX YPaBHEHUH https://m.edsoo.ru/7f42£8f6
57 |KoHTpoJsibHas paboTa no TeMe "KBaJjpaTHble 1 1 Bub6anoTeka [IOK
ypaBHeHUs" https://m.edsoo.ru/7f4301f2
58 |/IuHeliHOe ypaBHEHHUE C IByMS IEPEMEHHBIMH, €TO 1
rpaduK, NpUMephbl pellieHUs YpaBHEHUH B LeJIbIX
YHCaax
59 |/IuHellHOe ypaBHEHHUE C IByMSI IEPEMEHHBIMH, €TO 1
rpaduK, IpUMephl pellieHUs1 ypaBHEHU N B L|eJIbIX
YHCaax
60 |J/IuHelHOE ypaBHEHHUE C ABYMS IepeMEHHBIMH, €TI0 1
rpaduK, IpUMephl pellieHUs1 ypaBHEHUH B LIeJIbIX
yucaax
61 |PemeHue cucTteM ABYX IMHENHBIX YPaBHEHUH C 1
JIByMsl lepeMeHHbIMU
62 |PewmeHue cucteM ABYX IMHEUHBIX YPAaBHEHUH C 1
JIByMsl IIlepeMeHHbIMU
63 |PewmeHue cucteM ABYX IMHEUHBIX YPaBHEHUH C 1
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Ne Tema ypoka ’ KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| KontposibHble | Mpakruueckue || A3Y4€HHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
| |nByms nepemennbimu Ll [ | |
64 ||[IlpuMepsnl pelieHUs CUCTEeM HEeJIMHEWHBIX 1
ypaBHEHUU C BYMS NlepeMeHHbIMHU
65 |[IpuMepsl pelieHNs1 CUCTEM HeJIMHENHbIX 1
ypaBHEHUH C BYMS llepeMeHHbIMHU
66 |[lpaduueckas uHTepHpeTalUsa ypaBHEHUS C JBYMS 1 Bub6anoTeka [IOK
nepeMeHHbIMU U CUCTEM JIMHEWHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JIByMsl lepeMeHHbIMU
67 |[Fpaduueckas uHTepHpeTalys ypaBHEHUS C ABYMS 1 Bub6anoTeka [IOK
nepeMeHHbIMU U CUCTEM JIMHEWHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JIByMsl lepeMeHHbIMU
68 |PemmeHue TeKCTOBBIX 3a/la4 C IOMOIIbIO CUCTEM 1
ypaBHEHUU
69 |PemmeHue TeKCTOBBIX 3a/la4 C IOMOIIbIO CUCTEM 1
ypaBHEHUU
70 ||PellleHHe TEKCTOBBIX 3aa4 C MIOMOIbIO CUCTEM 1
ypaBHEHUU
‘71 H‘{HCJIOBble HepaBEHCTBA U UX CBOMCTBA || 1 || “ H H
‘72 H‘{HCJIOBble HepaBeHCTBA U UX CBOMCTBA || 1 || “ H H
‘73 HHepaBeHCTBO C OJIHOY IIepeMeHHOH || 1 || “ H H
74 |/IuHeliHble HepaBEeHCTBA C OHOW epeMeHHOU U ux| 1 bu6bsaunoTteka [JOK
pelieHre https://m.edsoo.ru/7f42c692
75 |/InHeliHble HepaBEeHCTBA C OHOW epeMeHHOU U ux| 1 bu6bsaunoTteka [JOK
peleHue https://m.edsoo.ru/7f42c840
76 |J/IuHeWHble HEpAaBEHCTBA C OJHOW MepeMeHHOM U ux|| 1



https://m.edsoo.ru/7f43d6d6
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Ne Tema ypoka ’ KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| KontposibHble | Mpakruueckue || A3Y4€HHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
| |pemenne L H | |
77 |[CucTeMbl IMHENHBIX HEPABEHCTB C O HOHN 1 bubanoreka LIOK
eEpEMEHHOH U UX pellleHne https://m.edsoo.ru/7f42cb88
78 ||CucTeMbl IMHENHBIX HEPABEHCTB C O HOHN 1 Bub6auoTeka LIOK
nepeMeHHOH U UX pelleHue https://m.edsoo.ru/7f42cd2c
79 ||CucTeMbl IMHENHBIX HEPABEHCTB C OZHOU 1
nepeMeHHOM Y UX pelleHue
80 ||M306pakeHue pellleHUs JUHENHOrO HepaBeHCTBa U|l 1 Bub6anoTeka [IOK
MX CUCTEM Ha YMCJIOBOU NMPSIMOU https://m.edsoo.ru/7f42c9e4
81 ||M306pakeHue pelleHUs JUHEHHOrO HepaBeHCTBa U|l 1 Bub6anoTeka [IOK
MX CUCTEM Ha YMCJIOBOW NPSAMOU https://m.edsoo.ru/7f42c9e4
82 |KoHTposabHas paboTa no Tremam "HepaBeHcTBa. 1 1
CucteMbl ypaBHEHUI"
83 |[lloHsATHE QYHKLIMHU 1 bubsauoTteka [JOK
https://m.edsoo.ru/7f433c12
84 |O6sacTb onpejie/ieHUsI U MHOKeCTBO 3HAaYeHU 1 bu6bsaunoTteka [JOK
OYHKIUH https://m.edsoo.ru/7f433d84
‘85 HCI‘IOCO6bI 3aflaHus QYHKLHU || 1 || “ H H ‘
86 _|[paguk dynxumm L1 ] | | | |
‘87 HCBOFICTBa bYHKIMH, X 0TOOpaXKeHue Ha rpaduke || 1 || “ H H ‘
‘88 HqTeHI/Ie Y IOCTpOeHHe rpadUKOB QYHKIUH || 1 || “ H H ‘
89 |[Ipumepnl rpadrKoB PYHKLMM, OTPaXKAIOIIHUX 1
peasibHble POLECCHI
90 ||®PyHKIMH, ONKCBIBAIOLKE NIPSMYI0 U 0OpaTHYIO 1 BubsnoTeka LIOK
NpOMNOpPILMOHaJbHbIE 3aBUCUMOCTH, UX TPaPUKU https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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Ne Tema ypoka ’ KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBHIE
n/n Bcero| KontposibHble | Mpakruueckue || A3Y4€HHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
91 |runep6ona 1] H | |
92 |Tunep6osa bu6auoTteka LIOK
https://m.edsoo.ru/7f4343e2
93 |'paduk yHKIMHU y = x> 1 Bub6auoTeka LIOK
https://m.edsoo.ru/7f434572
94 || ®dynkuuuy=x%y=x3y=Vxy= |x|; rpadpudeckoe 1 Bubauoreka LJOK
pelileHUe YPaBHEHUH U CUCTEM ypaBHEHUU https://m.edsoo.ru/7f434d38
95 |[loBTOpeHHE OCHOBHBIX MOHATUN U METO/IOB 1 1 Bub6anoTeka [IOK
KypcoB 7 U 8 kj1accoB, 060611eHre 3HaHUH / https://m.edsoo.ru/7f4371aa
Bcepoccuiickasi mpoBepo4Has paboTa
96 |HToroBas KOHTpoOJibHasA paboTa / Bcepoccuiickas 1 1 Bub6anoTeka [IOK
npoBepoyHasi paboTa https://m.edsoo.ru/7f434eb4
97 |lloBTOpEeHUE OCHOBHbBIX MOHATUU U METOZ0B 1
KypcoB 7 1 8 KJ1accoB, 0000111eHe 3HAHUU
98 |IloBTOpEeHUE OCHOBHBIX MOHATUU U METOZ0B 1 bubsauoTteka [JOK
KypcoB 7 U 8 KJ1accoB, 00061[eH1e 3HAHUH https://m.edsoo.ru/7f43736¢
99 |IloBTOpeHUE OCHOBHbBIX MOHATUU U METO/0B 1 bu6smoTteka LIOK
KypcoB 7 U 8 KJ1accoB, 000611ieH1e 3HAHUH https://m.edsoo.ru/7f437510
100 |[[ToBTOpEHME OCHOBHBIX NOHSATUH U METO/IOB 1 bu6smoTteka LIOK
KypcoB 7 U 8 KJ1accoB, 00061jeHre 3HAHU U https://m.edsoo.ru/7f4376b4
101 ||[[ToBTOpEHHE OCHOBHBIX MOHSATHUH U METO/IOB 1 bu6bsaunoTteka [JOK
KypcoB 7 U 8 KJ1accoB, 060611ieHHe 3HAaHUH https://m.edsoo.ru/7f436b88
102 ||[ToBTOpEHHE OCHOBHBIX OHSATHUH U METO/IOB 1 bu6bsaunoTteka [JOK
KypcoB 7 ¥ 8 Kj1accoB, 0600611eHHe 3HAHUH https://m.edsoo.ru/7f437858
IOBLIEE KOJIMYECTBO YACOB 10 TPOT'PAMME | 102 || 6 [ 0 |
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KJIACC
Kon " .
T IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOSHHUSI OCHOBHOI 00pa3oBaTeIbHOI
peaynETaTa NMporpaMMbl OCHOBHOTI'0 0011[er0 00pa3oBaHusl
1 Yucna u BEIYUCIICHUS
Hcnons3oBaTh HavalabHBIC MPEACTAaBJICHUA O MHOXKCECTBE I[eﬁCTBHTeHLHLIX yucell A
11 CpaBHEHUS, OKPYTJICHUSI U BBIYMCICHUH, M300pakaTh NCHCTBUTENbHBIEC YHCIa TOUKAMH Ha
KOOpAWHATHOW MPsIMON
[IpuMeHsTs MOHATHE apU(PMETHIECKOT0 KBaIPAaTHOIO KOPHS, HAXOAUThH KBaJpaTHBIE KOPHH,
1.2 UCIIONB3ysl MPH HEOOXOAMMOCTH KaJbKYJISTOP, BBIIOIHATH NPEeoOpa3oBaHMS BBIPAXKEHHMH,
COJIepIKalllMX KBaJ[PaTHBIE KOPHH, HCIIOIb3YsI CBOMCTBA KOPHEH
13 Hcnonb3oBath 3amucyd OONBIIUX M MAajbIX YHUCEN C MOMOIIBIO JECATHYHBIX IpoOeiH u
' creneneii uncna 10
2 AnreGpandecKue BRIPAKCHUS
21 HpI/IMeHHTB IOHATHUEC CTCIICHU C LOCJIBIM I10Ka3aTCJICM, BBIIIOJIHATH HpeO6pa3OBaHI/IH
' BBIPKCHHH, COIEPIKAIINX CTEIICHH C IIEIBIM TTOKa3aTelIeM
99 BEImONHATE TOXIECTBEHHBIE TNPEOOpa3OBaHMS PALMOHANBHBIX BBIPAKCHUH HAa OCHOBE
' IpaBWJI ACHCTBUH Hal MHOTOWICHAMH M JIT€OpardecKUMHU IpoOsMH
2.3 PackiiagpIBaTh KBaApaTHBIN TPEXWICH HA MHOKHTENN
24 [IpumensTs peoOpa3oBaHKs BEIPAKCHHUHN ISl PEHICHUS Pa3lNYHbIX 33/1a4 U3 MaTEMAaTHKH,
' CMEXHBIX IPEIMETOB, M3 PEAIbHON MTPAKTUKU
3 YpaBHEHHUS U HEPABEHCTBA
31 Pemate nuHElHBIE, KBagpaTHBIE ypaBHEHHS W PALMOHAJIBHBIC YPaBHEHUS, CBOISIIUECS K
HUM, CHCTEMBbI IBYX YPaBHEHHH ¢ IByMs IIEPEMEHHBIMU
[IpoBoguTh MpocCTelinve UCCAeAOBaHUS YPAaBHEHUN W CHUCTEM YpaBHEHHM, B TOM YHCIIE C
3.2 MpUMEHEHHEM T'padU4ecKuX IpeCcTaBleHUi (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM
CHCTeMa YPaBHEHHH PEIICHIIsI, €CIH MIMEET, TO CKOJIBKO, U IIpoUee)
[lepexoauTh OT CIIOBECHOM (QOPMYJIMPOBKH 3alaud K e€ anreOpanmdeckod MOACTH ¢
3.3 MIOMOIIBIO COCTABIICHHUS YPAaBHEHUS WM CHCTEMBI YpaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/Ia4X TONTYYCHHBIH Pe3yIbTaT
[IpuMeHSTH CBOWMCTBA YHCIOBBIX HEPABCHCTB IUIA CPaBHEHUS, OLEHKH, PeIlaTh JTHHEHHBIE
34 HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M WX CHCTEMBI, IaBaTh Tpa(UuecKyro HILTIOCTPAIIUIO
MHOKECTBA PEIICHUI HEPAaBCHCTBA, CHCTEMBI HEPAaBEHCTB
4 OyHKIHIN
[loHnMaTe u UCIONB30BATh (PYHKIIMOHATBHBIC TIOHSITUS U S3BIK (TEPMUHBI, CHMBOJIHYECKUE
4.1 0003HAUECHHS), ONMPENEeNIATh 3HAUCHHE (PYHKIHUW IO 3HAYCHHWIO apryMEHTa, ONPEleNiTh
cBOMcTBA (DYHKIMH 110 €€ TpaduKy
42 Crpouthb rpadpuKu AIIEMEHTAPHBIX byHKITIA BUJIA!
' y=K/xy=klx , y =x?, y = x*, y = |x|, onucbiBats cBoiicTBa 4iCI0BOI1 QYHKIMM MO €€ TpauKy




MHNPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT COepPKAHMUS
1 Uwcra U BEIYUCICHUS

11 KBanpaTHblii kKopeHb U3 gucia. [loHsaTre 00 uppannoHaIsHOM Yucie. Jecatuansie mpubim-
' JKCHUS UppallMOHAJIbHBIX YN CEII

12 CpoiicTBa apu(pMETHUECKUX KBAAPATHBIX KOpHEW M MX NPHUMEHEHHE K IpeoOpa3oBaHHUIO
' YUCJIOBBIX BBIPAKEHUN U BBIUMCIECHUSIM. JIeICTBUTENBHBIE YHCTA

1.3 CreneHb ¢ 1eNbIM TToKa3aTesneM U e€ cBoiictBa. CTaHaapTHas 3aluch Yrcia
2 AnreOpandecKe BRIPAKEHUS

2.1 KBanpaTHblii TpEXWICH, pa3IoNKEHNE KBAIPATHOTO TPEXUIICHA HA MHOKUTEITH

2.2 Anrebpandeckas apoob. OCHOBHOE CBOMCTBO alreOpanyeckor apodu

2.3 CrnoxeHne, BRIYUTAHUE, YMHOXKEHUE, JIeTICHNe ajiredpandeckux apooeit

2.4 ParmonanbsHbIC BEIpaXEHUS U X IPeoOpa3oBaHue
3 YpaBHEHHS M HEPABEHCTBA

3.1 KBanpaTtHoe ypaBHeHme, popMyna KOpHEH KBaJApaTHOTo ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHu#, CBOISIINXCS K IMHEHHBIM 1 KBaIPATHBIM

3.3 [IpocTeiimme qpoOHO-paoHaNbHbIC YPABHEHUS

I'paduueckass mHTEprIpeTanusi ypaBHEHHH C ABYMsI NMEPEeMEHHBIMH W CHCTEM JIMHEHHBIX
3.4 ypaBHEHHI ¢ IBYMsI MTEpeMEeHHBIMU. [IprMepsl pereHust cucTeM HETMHEHHBIX YpaBHEHUH ¢
JBYMSI IEPEMEHHBIMU

3.5 Perienne TEeKCTOBBIX 3a/1a4 aNTeOpanvdeckuM CriocoooM

3.6 UwrcnoBbIe HEPAaBEHCTBA M X CBOMCTBA

3.7 HepaBeHCTBO ¢ 07IHON TIEpeMEHHOM

3.8 PaBHOCHIILHOCTH HEPABEHCTB

3.9 JluHeliHbIC HEpAaBEHCTBA C OJTHON TIEPEeMEHHOM

3.10 CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM MepEeMEHHOM
4 OyHKIIN

41 [Monsitne ¢yHkmu. OOIACTh ONpeaeIeHNus W MHOXECTBO 3HadyeHUH (GyHKIuu. CriocoOb!
' 3agaHus QyHKIMi

4.2 I'paduk Gpyakmn. UYteHne CBONCTB (PYHKITHH 110 €€ TpaduKy

4.3 [Tpumeps! Tpad@uKoB QYHKIUHM, OTPAKAIONIMX PeaIbHBIC ITPOIECCHI

a4 OyHKIMN, ONHCHIBAIONINE TPSIMYI0 B OOpAaTHYIO HpPOMOPIMOHATIBHEIC 3aBUCHMOCTH, UX
' rpaduku

4.5 OyHkmm Y =x2,y = X3

4.6 Oynknmn y = [1X, Y = |x|

4.7 I'padmyeckoe penieHre ypaBHEHUI U CHCTEM YpaBHEHUI




ITPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM OCBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa30BaTe/ILHOI NPOrpaMMBbI OCHOBHOI'O 0011Iero
TpeOoBaHuUs o0pa3oBanusi Ha ocHoBe PT'OC

YMeHue OnepupoBaTh MOHSATUAMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEpallUd Haj
MHO)KECTBAMH; YMEHHE OIEpUPOBATh MOHATUSIMU: Ipad, CBA3HBIA Irpad, IepeBo, IMKI,
1 IPUMEHATh UX NIPU PEIIeHUM 3aJ]a4; YMEHUE HUCIONb30BaTh Ipaduueckoe NpercTaBIeHUE
MHOXKECTB JJISl ONMCAHUS peajIbHbIX IPOLIECCOB U SBJICHUM, IIPH PELICHNUH 3a/1a4 U3 APYyTHX

y4eOHBIX MTPEIMETOB

YMeHne onepupoBaTh MOHATHUSMU: OIpeelieHHe, aKCHOMa, TeopeMa, JI0Ka3aTelbCTBO;
2 YMEHHE paclo3HaBaTh HCTUHHBIE W JIOXKHBIC BBICKA3bIBAHUS, TNPHBOJUTH IPUMEPHI

1 KOHTPHOPUMEPLI, CTPOUTH BbICKA3bIBAHUSI U OTPHUIIAHU ST BBICKA3LIBAHUM

YMeHue onepupoBaTh MOHATUAMU: HATypaJbHOE YMCIO, IIPOCTOE U COCTABHOE YUCIIO,
JEIUMOCTh HaTypajbHBIX YUCEN, IPU3HAKU JEIMMOCTH, LIENOE€ YHUCIIO, MOAYJb 4YHCIa,
OOBIKHOBEHHAsT po0b M JecATHYHas ApoOb, CTAHIAPTHBI BHJ YMCIA, palMOHAIBLHOE
3 YHCI0, HPpPAIOHATBHOE YHCIIO, apHu(pPMETHUCCKUH KBaIpaTHBI KOPEHb; YMEHHE
BBIOJIHATh JCUCTBUSA C YUCJIaMHU, CpaBHUBAaTh U yNOPAJOYMBATh UUCIIA, IPEACTaBIIATH
yyclla HA KOOPIMHATHOHN MPSIMOM, OKPYIJIATh YMCIIa; YMEHUE NIENIaTh NPUKUAKY U OLEHKY
pe3yJIbTaTa BEIYMCICHU

YMeHne OnepupoBaTh MOHATHUSAMH: CTENEHb C IIETBIM IOKa3zaTeleM, aphu(pMETHICCKHMA
KBaJ[paTHBIX KOpPEHb, MHOTOWICH, airedpandeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HAaTypaJbHOW CTENEeHH OONbINe EAWHUIBI; YMEHUE BBIMOIHATH PACUYETHI I10
¢dopmynam, mpeodpa3oBaHUs LENBIX, APOOHO-PAIIMOHATBHBIX BBIPAKEHUH U BBIPAKECHUH
C KOpPHSIMM, pa3lo)KEHUE MHOIOYJIeHa Ha MHOXKUTENIH, B TOM YHUCIE C HCIIOJIb30BAaHUEM
($hopMyI pa3HOCTH KBaJPATOB U KBAAPATa CyMMBI U pa3HOCTH

YMeHHEe omepupoBaTh IOHSATHSME: YHCIOBOE PAaBEHCTBO, YypPaBHEHHE C OTHOM
MepEeMEHHOM, YHCIOBOC HEPAaBEHCTBO, HEPABCHCTBO C IEPEMEHHOH; yMEHHE pemaTh
JWHEHHbIE W KBaJApaTHBIE YypaBHEHHS, IPOOHO-pallMOHAIBHBIE ypPaBHEHHUS C OIHOU
MepEeMEHHON, CHUCTEMBI JBYX JIMHEWHBIX YpaBHEHWH, JIMHEWHbIE HEPABEHCTBA U WX
CHCTEMBI, KBaJJpaTHBIC M IPOOHO-pallMOHATEHBIC HEPABEHCTBA C OJHOI ITePEeMEHHON, B TOM
qrcie TpH PEmICHHH 3aJad W3 JPYTHX IPEIMETOB W IPAKTHUYSCKUX 3a7ad; yYMEHHE
WCTOJIF30BATh KOOPAMHATHYIO MPSAMYI0 W KOOPAMHATHYIO IUIOCKOCTH IV M300paskeHus
peUICHUH ypaBHEHHUI, HEPABEHCTB U CHCTEM

YMeHHe OIepupoBaTh IMOHATHAMH: (QYHKIMSA, Tpapuk QYHKIWMH, HYIA (QYHKIWH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHHS, YObIBaHWS, HaHOONbIIEe U
HaWMEHbIIIEe 3HA4YeHUs (QYHKIMH, YMEHHE ONEPHPOBATH IMOHATHUSAMHU:  MpSMast
MPONOPIHOHATIBHOCTh, JHHEHHas (QYHKIMS, KBaipaThuHas (QyHKius, oOpaTHas
MPONOPIIMOHANBHOCT, MMapaboinia, rumnepdoyia; yMEHHE CTPOUTh TpaduKd (QYHKIUH,
HCIONB30BaTh TIpaduKH sl OHpEeTCHUs] CBOWCTB MHPOIECCOB U 3aBUCHMOCTEH, ISt
pelieHus 3a1ad U3 IPYruX Y4eOHBIX MPEAMETOB U PeajbHON KHM3HH, YMECHHE BBIPAXKaTh
(bopMynamMu 3aBHCHMOCTH MEX/y BEITUYHHAMHU

YmMmeHue OnepupoBaThb HOHATHUAMM moCaca0BaTC/IIbHOCTD, apI/I(l)MeTI/I'-IeCKaFI nu
TCOMCTPUUCCKAass MpPOrpecCur; yYMCEHUC HCIIOJIb30BaATh CBOMCTBa HOCJ'IG,I[OBaTeJ'IBHOCTeﬁ,
(1)0pMy.]'H:I CYMMBI U O6H.I€FO WICHA Mpru pCIICHHUMU 3aaa4d, B TOM YHUCIIC 3aJ4a4 U3 JPYTUuX

y‘{e6HLIX NpEeaAMETOB U peaHBHOﬁ KHU3HHU




Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YmeHue pemiaTth 3aJa4du pasHbIX THUIIOB (B TOM YHCJI€ Ha MNPOUCHTHI, AOJIU U YaCTH,
JBHIKCHHC, paGOTy, HCHY TOBAapOB U CTOMMOCTH IIOKYIIOK W YCIYT, HaJIOT'H, 3aa4ud U3
obnactu YIOpaBJICHUS JIMYHBIMU U CeMelHBIMU (l)I/IHchaMI/I); YMEHUE COCTAaBJIATH
BBIpAXCHUSA, YPaBHCHUSA, HCPABCHCTBA W CHUCTEMbI IO YCJIOBUIO 3aJavr, HCCICAOBATH
IMOJIYYCHHOC PCIICHUEC N OLICHNBATH HpaB):[OHO):[O6HOCTL TMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHIMU: (UTYpa, TOUKA, OTPE30K, MpsiMas, Jdyd, JOMaHas, yrol,
MHOTOYTOJIbHHUK, TpPEYrOJIbHUK, PaBHOOCAPEHHBI M PaBHOCTOPOHHHMM TpPEYTOIbHHKH,
IpPSMOYTONBHBIMH  TPEyroJbHMK, MEOUaHa, OUCCEKTpUCa W BHICOTA TPEYTOJIbHUKA,
YEeTBIPEXYTONIBHUK, MapajuienorpaMM, poMO, TNpsSMOYTOJIbHMK, KBaApaT, Tpamlelus;
OKPYXHOCTB, KpPYT, KacaTellbHasi; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMHU (pUTypamu; yMeHHE
pelaTh 3aauy, B TOM YUCIIE U3 MOBCEIHEBHON XU3HU, HA HAXOKICHUE F'€OMETPUUECKUX

BEJINYHMH C IPUMEHEHHEM M3YUCHHBIX CBOMCTB (GUTYp U (haKTOB

10

YMeHue onepupoBaTh IOHATHSMU: PAaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJHHHUKOB;
HapaJIeIbHOCTh W TCPHEHAMKYISIPHOCTH  HPSAMBIX, YIOJI  MEXAY  IPSIMBIMH,
NEePIECHANKYISP, HAKIOHHAs, MpPOEKIHs, Homobue ¢uryp, momoOHBIE TPEYroIbHUKH,
CHMMETpHsI OTHOCHTENBHO TOYKH W IPSAMOI; yMEHHE paclo3HaBaTh pPaBEHCTBO,
CHMMETpPHIO M Tomodue (uryp, mapauieNbHOCTh M IEPICHIUKYISIPHOCTE HPSAMBIX B
OKpPY’KarollieM MHpPe

11

YMeHHue OonepupoBaTh MOHATHSIMH: JUIMHA, PACCTOSIHHE, Yrojil (BEIHUYHMHA YIJa, CHHYC H
KOCHHYC yTJla TPEYTroJbHHKA), TUIONMA/b, YMEHHUE OLICHUBATh pa3Mephl MIPEIMETOB U 00b-
€KTOB B OKpYXKAaIOIIeM MHpPE;, YMECHHE MPUMCEHATh (OpPMYNbl TEpUMeTpa U IJIONIAIU
MHOT'OYTOJIbHUKOB, JITMHBI OKPYKHOCTH W TUIOMAAM Kpyra, o0beMa MpsSMOYTOJbLHOIO
napajuielenuIieia; yMeH|ue pUMEHSITh IPU3HAKH PAaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O
CyMMe YTJIOB TpEYTroJibHHKa, TeopeMy [ludaropa, TpUroHOMETPHIESCKUE COOTHOIICHUS JUTSI
BBIYHMCIICHUS JUIMH, PACCTOSIHHH, TIJIOIIAAeH

12

YMmeHune n300paxarhb miockue GUrypbl 1 UX KOMOWHAIIMHU, TPOCTPAHCTBEHHBIC (PUTYPHI OT
PYKH, C MOMOIIBIO YEPTERHBIX WHCTPYMEHTOB H AJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY
WJIA CAMBOJIIBHOMY OIHCaHUIO

13

YMeHne OIepupoBaTh MOHATHSIMHU: IPSIMOYTONbHAS CHCTEMa KOOPAWHAT, KOOPIUHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpAa Ha UHCJIO, CKAJIPHOE
MIPOM3BEICHAE BEKTOPOB; yYMEHHE HCIIONB30BAaTh BEKTOPHI M KOOPAWHATHI IS IIpex-
CTaBJICHUS JAHHBIX M PEHICHUs 3aJad, B TOM YHUCIE W3 OPYIHX YIeOHBIX IMPEIMETOB H
peanbHON KU3HU

14

YMeHHe onepupoBaTh MOHSATHUSME: CTOJOWKOBBIE W KpPYrOBBIE OHATrPaMMBI, TaOIHIHI,
cpemHee apu(pMETHYECKOe, MeIraHa, HauOoJiblllee W HANMEHBIEEe 3HAYCHUS, pa3Max
9quciIoBOro Habopa; yMEHHE U3BJIEKAaTh, HHTECPIPETUPOBATH M IMPEOOpPa30OBHIBATDH
HHPOPMAIIHIO, TIPEACTABICHHYIO B TaONWIaX U Ha MUarpaMMax, OTPaKAroOIIyl0 CBOWCTBA
Y XapaKTepUCTUKHU PEeaJIbHBIX MPOLIECCOB U SIBJIEHUH; YMEHUE PaclO3HaBaTh WU3MEHUYMBbHIE
BEJIMYMHBI B OKPYXKaIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMH: CIy4YalHbIM ONBIT (CAy4alHBIA ASKCHEPUMEHT),
AIIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIA HCXOJ) CIIyJaifHOr'0 OMBITA, CIIy9aliHOe COOBITHE,
BEPOSITHOCTh COOBITHS; YMEHHE HAXOTUTH BEPOSTHOCTH CIYYalHBIX COOBITHH B OIMBITaX
C pPaBHOBO3MOXXHBIMH 3JEMEHTAPHBIMH COOBITHSMH, YMEHHE pPEIIaTh 3aladd METOIOM
OpPraHM30BaHHOTO TIepedopa W C HWCHONB30BAaHMEM NpaBWIIA YMHOXCHUS;, yMEHHE
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HpOBepﬂeMble TpeﬁoBaHHﬂ K IIPEIAMETHBLIM pe3yjabTaTaM OCBOCHUS

NpoBepPsIeMOro OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
TpeOoBaHuUs o0pa3oBanusi Ha ocHoBe PI'OC

OLCHUBATb BCPOATHOCTU PCAJIbHBIX COOBITHH H HBHGHI/Iﬁ, NMOHUMATh POJIb MPAKTUYICCKU
JOCTOBEPHBIX U MAJIOBECPOATHBIX COOBITHI B OKpYXaronieM MHUpPE U B JKU3HHU,; 3HAKOMCTBO C
IOHATHEM HE3aBHCHUMBIX CO6BITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI B €ro POJIBIO B
MacCCOBBIX ABJICHUAX

16

YmeHue BI)I6I/IpaTI> HOI[XOII}HJ_[I/Iﬁ I/I3y‘{€HHblﬁ METOA I PEIICHUs 3aldavur, IMPUBOAUTH
IMPpUMEPbI MAaTEMATUICCKUX SaKOHOMepHOCTeﬁ B IIpUpOAC U KXKU3HHU, PaCllO3HABATHL IPOAB-
JICHUC 3aKOHOB MATCMATUKU B HCKYCCTBC, OIIMCBIBATH OTACIBHBIC BbIAAONINCCA

PE3YyIbTAaThI, MOJTYYCHHBIC B XOAC PAa3BUTHA MAaTCMATUKUA KaK HaYKH, IPUBOJUTDH IPUMCPbL

MaTEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOM U BCEMUPHON UCTOPUU

HNEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D IIO MATEMATUKE

Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUS
1 Yucna 1 BEIYUCIICHUS
1.1 Hatypaseasie u nensie grcia. [Ipu3sHaky IeIMMOCTH IENBIX YHCelT
1.2 OOBIKHOBEHHBIC U JACCATUYHBIC APOOU, MTPOIICHTHI, 0ECKOHEYHBIE TEPUOTNIECCKHE JPOOH
1.3 PanmonanbHble yncia. ApudMeTHdecKre orepalnnn ¢ palioHAIbHBIMHA YHCITAMA
1.4 JleiicTBuTeNbHBIC YKca. Apu(MeTHIECKUE Onepaiy ¢ JeHCTBUTEIbHBIMHA YHCITAMU
L5 [IpubnmkéHHple BBHIYMCICHMS, NpPABIJIA OKPYIJICHWS, NpPUKHUIAKA U OIEHKAa pe3yibTaTa
BBIUMCIICHUN
2 Anrebpandeckue BhIPAKEHUS
2.1 BykBeHHbIC BBIpakeHHUs (BBIPAXKCHUS C TIEPEMEHHBIMH )
2.2 Crernenb ¢ 1ienpM nokazateneM. CTeneHb ¢ palMoHaIBHBIM MToKaszareneM. CBOMCTBA CTENIEHU
2.3 MHorowrieHsl
24 Anrebpandeckas 1po0b
95 Apudmernyecknii KOpPEHb HATypalabHOI CTEIICHU. JericTBus
' ¢ apu()METHYECKUMH KOPHIMH HATYypPaJIbHOH CTETICHH
3 YpaBHEHHUS 1 HEPABEHCTRA
3.1 [enble u qpoOHO-panroHaANIbHBIE YpaBHEHUs. CUCTEMBI 1 COBOKYITHOCTH YPaBHEHUH
3.2 Lensie 1 1poOHO-panoHaNBEHBIE HepaBeHCTBA. CHCTEMBI I COBOKYITHOCTH HEPABCHCTB
3.3 Perrenue TeKCTOBBIX 3a1a4
4 UrcoBBIe MOCTEN0BATENEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOORI 3a0aHMs ITOCIEN0BATENLHOCTEN
4.2 Apudnmernieckas 1 TeoMeTpryeckast mporpeccuu. GopMyna cI0KHBIX TPOIIEHTOB
5 OyHKIUN
Oynaknms, cnocoObl 3amanus (yskumu. [paduk ¢yskumu. OOxacTe ompemencHUs u
5.1. MHOXeCTBO 3HaueHUH QyHkimu. Hymu ¢yakmum. [IpomexxyTkn 3HakomoctosiHCTBa. [Tpome-
JKYTKH MOHOTOHHOCTH (QYyHKIMH. MakcumMymbl W MHHUMYMBI (yHkumn. Hambonbpmiee u
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HPOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

HaMMCHBIICC 3HAYCHHUC (i)YHKHI/II/I Ha ITPOMEKYTKE

6 KoopauHate! Ha OIpsMOIl U INIOCKOCTH
6.1 KoopaunatHast npsmast
6.2 JleKapToBBI KOOPAMHATHI HA MIIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUTypsl U UX CBOHCTBA
7.2 TpeyronsHuK
7.3 MHOroyrojibHUKU
7.4 OKpPY>KHOCTb U KpYT'
7.5 V3MepeHne reoOMeTpHIeCKUX BETUYHH
7.6 BekTopbl Ha MIOCKOCTH
8 BeposiTHOCTh M cTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTHKA
8.2 BepositHOCTH
8.3 Kombnnaropuka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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