MUWHHUCTEPCTBO MPOCBEIEHUA POCCUNCKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBaHus U Hayku PecmyOuaukn Jlarecran
AMP "Bborauxckui paiion"

MKOY "Paxaruuckag COHLI"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Pykosogurens HIMO 3am 1o }’BP/ Huipexrop
Xuz0ymnaeBa 1.P. J>xaBatxanoBa A.K. ; Maromenos A.N.
ITpoTtokon Nel ot «21» 08 2023 . IIpotokon Nel ot «21» 08 2023 1. ITpuka3 Ne58-01«21» 08 2023 r.
PABOYAS ITPOI'PAMMA

(ID 3103816)

yueOHOro Kypca «Aaredpa»

U1 oOyyarommxcst 8 KiraccoB

VYuurens: CaiipyannoBa Xaxapar AnracxaboBHa

Paxara 2023



MHNOACHUTEJIBHASA 3ATINCKA

Anrebpa sBnsieTcs OJHUM M3 OMOPHBIX KypCOB OCHOBHOT'O OOIIEro 00pa3oBaHMs: OHA OOECICUMBACT U3yUCHHE
IOpYTUX OUCLUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHHUTAPHOTO LUKIOB, €€ OCBOGHHE HEOOXOAWMO Ui
MPOAOIDKEHUST 00pa3oBaHMA M B TOBCEAHEBHOW >XU3HHM. Pa3BuThe y oOydaromuxcs HaydHBIX HpPEACTaBICHHH O
MPOMCXOXKIEHUH M CYIIHOCTH anreOpandeckux aOCTpakiuii, cioco0e OTpaskeHHs MaTeMaTHUYeCKOW HAyKOW SIBICHHUNA U
MPOLIECCOB B MPHUPOJE U OOIIECTBE, PONM MATEeMaTHYECKOro MOJETUPOBAHUS B HAYYHOM IO3HAHWU W B IMPAKTUKE
cnoco0cTBYyeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KA4YECTB MBIIUICHUS, HEOOXOAUMBIX U aJanTalud B
coBpeMeHHOM Iu(dpoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunBacT pa3BUTHE YMEHHsI HAONIOAaTh, CPABHUBATD,
HaXOJIUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTUYHOCTH MBILUIECHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JeWCTBUS U BBIBOJIBI, (popMynrpoBaTs yTBepkaeHuss. OcBoeHHE Kypca aireOpsl obecreuynBaeT pa3BUTHE JIOTHUIECKOTO
MBILIUICHHS OOYyYaroIUXCsl: OHM HCHONB3YIOT JEAyKTHBHBIE W HMHIOYKTUBHBIC paccyXAeHusi, o0o0ieHue u
KOHKpETH3alMio, abcTparupoBaHue U aHajormto. OOydeHue anreOpe MpearnonaraeT 3HAYUTENBHBIH 00BEM
CaMOCTOSITEIBHOM AESATENbHOCTH 00ydYaroInuXcs, MO3TOMY CaMOCTOSTENFHOE pelleHHe 3afad sBISeTCs pealn3anuen
JesITeTbHOCTHOTO TIPUHINTIA 00yUYCHHSI.

B cTtpykType mporpammsl yueOHOTO Kypca «AnreOpa» Ui OCHOBHOTO OOIIEro oOopa3oBaHMs OCHOBHOE MECTO
3aHUMAIOT COJIEPXKATENFHO-METOUYECKHe JIMHUK: «Ynciaa W BBIYUCICHUS», «ANTeOpandecKue BBIPAXKESHH,
«YpaBHeHHsI U HepaBeHCTBa», «DyHkium». Kaxkmas U3 3THX cofepKaTeabHO-METONNYECKUX JIMHUNA pa3BUBAETCS Ha
MPOTSHKEHUH TPEX JIET M3YUCHUS Kypca, B3aUMOICHCTBYS C IPYTHMHU €To JIMHUAMHU. B Xoae u3ydeHus: yaeOHOro Kypca
00y4aroMCsI IPUXOIUTCS JIOTHIECKH PACCYKAATh, HCIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBS3M C 3THM
B IIpOrpaMMy y4eOHOTo Kypca « Anredpay BKIFOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4eCcKOro OOpa30BaHWS W CIOCOOCTBYIOIIME OBJIAJICHUIO OOyYaIONIMMHCS OCHOB YHHBEPCAIBHOTO
MaTeMaTH4YeCKOTO s3b1ka. Co/lepiKaTeIbHOM U CTPYKTYPHOH O0COOEHHOCTBIO Y4eOHOTO Kypca «Anredpay» SIBISIETCS ero
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanve nuHHH «YWCHa W BBIYUCIEHUS» CIY)KUT OCHOBOW ISl JANIbHEWINETO W3YYEeHWS MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCSA JIOTHYECKOTO MBIIIICHHS, (OPMHUPOBAHUIO YMEHHS TOJIH30BATHCA
ANTOPUTMAMH, a TaKkKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX JIJISl TIOBCETHEBHOW KU3HU. Pa3BuTHE
MOHATHSA O YHCIIE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI CBS3aHO C DPAlMOHAIBHBIMH WM HPPAIlMOHATBHBIMHU
guciamMu, (OpMHpPOBaHHEM TPEJCTABICHUH O JEUCTBUTEILHOM 4YHCIE. 3aBeplIeHHEe OCBOCHHUS YHCIIOBOH IJIMHUHU
OTHECEHO K CpeaHeMy 00IIeMy 00pa30BaHUIO.

ConepkaHre MByX anreOpandecKux ITUHUN — «ANreOpandecKkrie BBIPAKEHUS» U «YPaBHEHHs] U HEPaBEHCTBAY
croco0cTByeT (DOPMHUPOBAHUIO y OOYYAIOIIUXCS MaTeMaTHYECKOTO armapara, HeoOXOAWMOro I peIleHus 3aaad
MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUs
y4eOHBII MaTeprall TPYNIHPYETCs BOKPYT PAllMOHANBHBIX BRIpOKEHUH. AnreOpa JeMOHCTpUPYET 3HAYCHIE MATEMaTHKN
KaK sI3bIKa IS IOCTPOCHUST MaTeMAaTUYECKUX MOJIEJIEH, OMMCaHUs TPOIECCOB U SBIICHUH peanbHOTO MHUpa. B 3amaun
06yquM5{ anre6pe BXOIAT TaK¥XKE ,uanLHeﬁmee Pa3BUTHUEC aJITOPUTMUYECKOT'O MBILIJICHUS, HGOGXO}II/IMOFO, B 4aCTHOCTH,
JUIE OCBOGHHsI Kypca WH(OpMaTHKHM, W OBJaJcHHE HaBbIKAMU JIEIYKTHBHBIX paccyxaeHuil. I[IpeoOpazoBaHue
CHUMBOJIBHBIX (DOpM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHsI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepkanve (yHKIIMOHAIBHO-TpaMUecKoi JMHMM HAICJICHO HA IOJy4YeHHe OOYYaloUUMHCS 3HAHHUA O
(YHKIUSIX KaK BaXKHEHICH MaTeMaTHYSCKOW MOJEIM JJIs ONUCAHUS M UCCISAOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB H
SIBJICHHM B TIpUpoJIie M 001IecTBe. M3yduenne MmaTepruaia CiocoOCTBYET Pa3BUTHIO y 00YIAIOIINXCS YMEHUS UCIIOJIh30BaTh
Pa3JIMYHBIC BBIPA3UTCIILHBIC CPEACTBA A3bIKA MATEMATUKH — CJIOBECHBIC, CUMBOJIMYCCKUC, rpaq)quCKHe, BHOCHUT BKJIaJl B
(hopMHpOBaHUE MPEACTABICHUN O POJIM MaTEMATHKH B Pa3BUTHH LIWBWIIM3AINH U KyJIbTYPHI.

CornacHo yueOHOMY IIaHy B 79 Kjlaccax u3ydaercst yueOHbIN Kype «Areopay, KOTOPbIH BKIIIOYACT CIICAYIOLIUE
OCHOBHBIE pa3leNbl coaepkaHus: «Uwmcnma ¥ BBIYUCIEHUS», «AnreOpanyecKue BBIPAKEHUSN», «YpaBHEHHS H
HEPaBEHCTBa», « DyHKIUNY.

Ha usy4enue yue6HOro Kypca «Anredpa» orBoaurcs B 8 kinacce — 102 yaca (3 yaca B Hesielio).



COJAEPKAHUE OBYYEHUA
8 KUIACC

Yucia U BbIYHCICHHS

KBanparHslit kopeHb u3 uncina. [Tonsitue 06 uppaunoHansHoM uucie. JlecsTnuHble TPUOIMKEHHS HPPAlMOHAIBHBIX YHCEI.
CBoiicTBa apu(pMETHUECKUX KBaJPAaTHBIX KOPHEH M MX NMPUMEHEHHE K NpeoOpa30BaHMIO YMCIIOBBIX BBHIPRKEHHH M BBHIYUCICHUSIM.
JleiicTBUTEIbLHBIC YHCTA.

CreneHsb ¢ LebIM NOKa3aTeneM U e€ cBoiicTBa. CTaHIapTHAS 3allUCh YHCTIA.

AunreOpandeckre BEIpaKeHUIAJIredpanyecKkne BIPasKeHusI

KBanpaTHblii TpéXuiieH, pa3ioKEeHUE KBAAPAaTHOrO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckas apo0s. OcHOBHOE cBOWMCTBO anreOpanmdeckoil apodOu. CrokeHHe, BBIUUTAHHE, YMHOXEHHE, JACJICHHE
anrebpandeckux Ipodel. PannoHanbHbIe BRIpakeHU U UX TIpeoOpa3oBaHHe.

VYpaBHEHMS U HEPABEHCTBAY pABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHHe, popMyiia KOpHEH KBaxpaTHOro ypaBHeHHUs. Teopema Buera. Pemenne ypaBHeHUi, CBOAAIIUXCSA K
JIMHEHHBIM ¥ KBaapaTHbIM. [IpocTelimue qpoOHO-panMoHaIbHbIe YpaBHEHNUSI.

I'padmueckast uHTEpHIpETalMsl ypaBHEHUH C AByMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMHU.
IIpumeps! pelieHns CUCTEM HEIMHEMHBIX YPABHEHUM ¢ ABYMsI IEPEMEHHBIMU.

PeleHne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CIIoCOOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NepeMeHHOH. PaBHOCMIIBHOCTH HEpaBEeHCTB. JIMHelHbIE
HEPaBEHCTBA C OAHOH nepeMeHHOH. CHCTEMBI IMHEWHBIX HEPABEHCTB ¢ OJHOM MEPEMEHHOM.

OyHKUMNDYHKIUMH

IMonstre pynkunu. OGnacTe onpeaeneHns 1 MHOXKECTBO 3Ha4eHHH QyHKINH. CIIocoObI 3a1aHus QYHKIHIA.

I'papux ¢yHkumu. Utenue cpoiictB QyHKImu mo e€¢ rpaduky. [IpuMeps! rpadukoB (QYHKIHA, OTpaKalOMIUX pealbHbIe
TIPOLIECCEHL.

OyHKIMY, ONUCHIBAIOLINE MPSIMYIO U 00paTHYIO IPONOPLUOHATILHBIE 3aBUCUMOCTH, UX rpaduku. OyHkimu Yy = X2,y = X3,y
=X, y=|x|. ['paduueckoe pelicHne ypaBHEHHIi i CHCTEM yPaBHEHHIA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IPOTPaMMBI YUeOHOTO Kypca «AJre0pay XapaKTepHu3yIOTCs:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBIEHUEM MHTEpeca K IPOIIJIOMY M HAaCTOSAIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUHCKHX MAaTEMAaTHKOB M POCCUMCKON MaTeMaTHMYECKOM IIKOJMbI, K HCIIOJIb30BaHUIO 3TUX TOCTHKEHUH B
JpyTuX HayKax U MPHUKIAJHBIX chepax;

2) rpakIaHcKoe M JyXOBHO-HPaBCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBHIMOJNHEHUIO 00s3aHHOCTEH TpakAaHWHA M peaju3alldd €ro IpaB, MNpPEACTaBICHHUEM O
MaTeMaTHYECKHX OCHOBaX (DYHKIMOHUPOBAHHSA PAa3IMYHBIX CTPYKTYp, SBJICHHH, MPOLENyp TIPaKJaHCKOTO oO0IIecTBa
(mampuMmep, BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYXIEHHIO STHYECKHX MPOOJieM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM TOCTHKCHUH HAyKH, OCO3HAHNEM BaKHOCTH MOPAJIBHO-3THYECKHX NIPUHIIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIUTaHHE:

YCTaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHNHU MPAKTUYECKHX 3a7a4 MaTEMaTU4ECKO HAaIIPaBICHHOCTH, OCO3HAHAEM
Ba)XHOCTH MaTeMaTHYECKOTO0 00pa30BaHusl HAa MPOTSIKEHUH BCEH KHU3HU IS yCIEIHON NpodecCHOHABHOM e TeIbHOCTH
U pa3BUTHEM HEOOXOANMBIX YMEHHUM, OCO3HAHHBIM BEIOOPOM M IOCTPOCHUEM WHAWBUAYaAIbHON TPAEKTOPUH 00pa30BaHUs U
KHU3HEHHBIX [UIAHOB C YYETOM JINYHBIX MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/a4, PELICHHH,
pacCcyXIeHUH, yMEHHIO BUIETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUSL:

OpHEHTalMEeH B IESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayUYHBIX MIPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKa, IPUPOIBI U 00IIeCTBA, IOHUMAHUEM MaTeMaTHYECKON HayKH KakK cepbl UeI0OBEYECKOM NesITENbHOCTH,
9TamnoB €€ Pa3sBUTH W 3HAYUMOCTH NI Pa3BUTHUS LIMBHIIM3AlMM, OBIAJCHHUEM SI3BIKOM MAaTeMaTHKH M MaTeMaTH4eCKON
KyJbTYPOH KaK CpEICTBOM IMO3HAHUS MHUPA, OBIAJCHUEM IPOCTEHIINMI HaBBIKAMU UCCIIEA0BATENBCKON NEATENBHOCTH;

6) pusuyeckoe BocnuTanue, HOPMUPOBAHNE KYJIbTYPbI 310POBbS H 3MOLMOHAJIBHOIO 0J1ar0MOJIyYHsl:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHUECKUE 3HAHHUS B MHTEPECAX CBOETO 37I0POBbS, BEIEHHS 340POBOr0 00pasa >KU3HU
(3mopoBoe mnuTaHWE, COAJIAHCHUPOBAHHBIN PEXUM 3aHATUH W OTHbIXa, peryispHas Qu3nyeckas aKTHBHOCTB),
c(OPMHUPOBAHHOCTBIO HaBbIKA peQIIEKCHH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHKE:

OpHEHTalKEeH Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHUM AJIs peleHus 3a7ad B 00JaCTH COXPAaHHOCTH OKpYy Karolien
Cp€abl, IJIAHUPOBAHUA IIOCTYIIKOB MW OICHKM HUX BO3MOXXHBIX HOCJ'ICILCTBI/IFI JUJIsL Opr)I(ElIOHIGfI Cp€abl, OCO3HAHUEM
rII00AILHOTO XapaKTepa KOJIOTHIECKUX POOJIeM U MyTeH UX PeleHus;

8) ajanTanus K M3MEHAIMMCS YCJIOBUAM COUATBLHOI M MPUPOAHOI cpeabl:

T'OTOBHOCTBIO K I[GflCTBI/IHM B YCJIOBHAX HeOHpeI[eJIéHHOCTI/I, IMMOBBIIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH qepes3
MPAKTHUECKYIO JeSTENbHOCTh, B TOM YHCIIE YMEHHE YUUTHCSA Y IPYTHX JIIOAEH, MPHOOpeTaTh B COBMECTHOM AESITETbHOCTH
HOBBIC 3HAHUA, HABBIKW U KOMIICTCHIIMU U3 OIIbITAa APYTIUX;

HEOOXOJMMOCTBIO B (QOPMHUPOBAHWHM HOBBIX 3HAHUI, B TOM 4Hcie (GOPMYIHPOBATH HJIEH, TIOHITUS, THIIOTE3bI 00
00BbeKTax u SABJICHUAX, B TOM YUCJIC paHEC HCU3BECTHBIX, OCO3HABATh )Ie(i)I/IHI/ITBI COOCTBEHHBIX 3HAHUH U KOMHCTGHTHOCTeﬁ,
IIJIJAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYIOIHIA
KOHTPMEP, KOPPEKTUPOBATE IMPUHUMAEMBIC PCUHICHUA U JICI\/’ICTBI/ISI, q)OpMy.HI/IpOBaTB U OLCHUBATHL PUCKH U ITOCJICACTBUA,
(hopMHUpPOBATE OTIBIT.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBIC y‘{66l-l])le HeﬁCTBHﬂ

Ba3oBble Jlornyeckue 1eHCTBHS:



BBISIBIISITh M XapaKTepHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTeMaTHUYECKUX OOBEKTOB, MOHSITHHA, OTHOIIEHHI
MEXJy TIOHSITUSMH, (OPMYIUPOBATH OMNpEACICHUS IOHATUH, YCTaHABIMBATH CYNICCTBEHHBIH TMPU3HAK
KJIacCU(UKAIIH, OCHOBAHU JIUIsl 0000IEHUS ¥ CPAaBHEHHU S, KPUTEPHH ITPOBOANMOTO aHAJIN3a;

BOCIPUHUMATh, (HOPMYyIHUPOBaTh W MPeoOpa3OBBIBATH CYXACHHUSA: YTBEPAWTENbHBIE W OTPHUIIATEIHHBIE,
eIMHUYHBIE, YAaCTHBIE U O0IIHNE, YCIOBHBIC;

BBISIBIISITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUUs B (haKTax, JaHHBIX, HAOMIONCHHUAX U
YTBEPKACHUSAX, IIPeIaraTb KPUTEPUN 7S BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKM, JENAYKTUBHBIX M HMHIYKTUBHBIX YMO3aKIIOUEHU,
YMO3aKJIIOUEHUI 110 aHaJIOTHH;

pa3duparh JOKa3aTedbCTBA MAaTEMAaTHYEeCKUX YTBEP)KACHWH (IpsMbIE M OT NPOTUBHOIO), MPOBOIHUTH
CaMOCTOSITEIbHO HECJIOXKHBIE JIOKa3aTeNbCTBA MaTEMaTHUECKUX ()aKTOB, BBICTPAaWBAaTh apryMEHTALHIO,
MPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BEIOMpATh croco0 pemeHus: yaeOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB pelIeHUs, BEIOUpaTh Hanboee
MOIXOAAUINN C yUETOM CaMOCTOSATENFHO BBIACTICHHBIX KDUTEPHEB).

Ba3oBble ucciienoBarejIbCcKue JeHCTBUA .

WCTIONB30BaTh BOMPOCHl KAaK HMCCIIEAOBATEIbCKUHA HMHCTPYMEHT TMO3HAHUs, (OPMYIHUPOBATH BOIPOCHI,
¢duKcupymlIe MpOTHBOPEYHE, MPOOIEMY, CAMOCTOSITENIEHO YCTaHABIMBATh HCKOMOE M JaHHOE, ()OPMHPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO IIO3ULIUIO, MHEHHUE;

MPOBOJUTH 10 CAMOCTOSITENILHO COCTABJICHHOMY IIJIAHY HECJIOMKHBIH 3KCIIEPUMEHT, HEOOJIIIIOE UCCIICIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKAY COOOIL;
CaMOCTOSITEeIbHO (HOpPMYJIMPOBAaTh OOOOIICHMS M BBIBOJABI 1O pe3yJbTaTaM MPOBEACHHOTO HAOIOACHUS,
HCCJICIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHNUI;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BHUTHE MPOLECCa, & TAKKE BBIJIBUIATh MPEINOI0KEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undgopmanueii:

BBISIBIIATH HEOCTATOYHOCTD U M30BITOYHOCTH MH()OPMAITHH, TAHHBIX, HEOOXOAMMBIX JIISI PEIICHHS 3a/1a4H;
BBIOMPATh, AaHATN3UPOBATH, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH HHPOPMALIUIO PA3IHIHBIX BUIOB H (popm
NPe/ICTaBICHHS;

BBIOMpATh (popMy MpeacTaBieHNs HHPOPMAIMU M WILTIOCTPUPOBATH PelllacMbIe 3a1a4l CXEMaMH, JHarpaMMaMH,
WHOM rpaKON ¥ UX KOMOMHAIIUSAMU;

OLICHUBATh HAA&KHOCTh MHOOPMALMH TI0 KPUTEPHUSIM, MPEATIOKEHHBIM YYUTEIEeM Wid c(HOpPMYIUPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE YHUBEpPCaJIbHbIe YueOHbIe 1elicTBUSL:

BOCIIPHHUMATDH U (OPMYJIMPOBATh CY>KACHUS B COOTBETCTBUH C YCIOBHMSMH M LEJISAMH OOILIEHHS, SICHO, TOYHO,
IPaMOTHO BBIPAXXaTh CBOIO TOUKY 3PCHHS B YCTHBIX M IMCbMEHHBIX TEKCTAX, AaBaTh HOSCHEHUS 110 X0y PELICHUS
3aJa4i, KOMMEHTHPOBATH MOJIyYeHHbIH PE3yJIbTAaT;

B XoJle OOCYX/JEHHs 3aJaBaThb BONPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, MpOoOJieMbl, peliaeMon 3a/1auu,
BBICKa3bIBaTh WJEU, HAIEJICHHbIE Ha IOMCK PELICHUS, COIOCTABIATh CBOM CYKACHUS C CYXACHHSIMHU APYTHX
YYaCTHUKOB JHajiora, OOHapy>KUBaTh PaziMyde M CXOJACTBO MO3ULMHA, B KOPPEKTHOH (opme hopmMyanpoBaTh
pasHoriaacus, CBOM BO3paKEHUS;

MPEICTaBIATh Pe3yIbTaThl PELICHNUS 3aJa4H, IKCIIEPUMEHTA, UCCIIEI0BaHUS, IPOEKTa, CAMOCTOATEILHO BEIOUPATH
(bopmar BEICTYIUIEHHS ¢ YYETOM 3a/1a4 MIPE3EHTAlMU 1 0COOEHHOCTEH ayAuTOPHH;

MOHUMATh W HCIONB30BaTh MPEUMYIIECTBA KOMaHIHOH M WHAMBUAYAJILHONW PaOOTHl NPH pEIICHHH y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

MIPUHUMATH 11€Jh COBMECTHOW NEATENbHOCTH, TUIAHUPOBATh OPTaHHU3aIMI0 COBMECTHOW pabOTHI, paclpeneisTh
BHJBI pabOT, JOTOBAPUBATHCSA, OOCYXKAATh MPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPYyMIIOBBIX GopMax paboThl (00CYXICHUS, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMBI U JIPyTHE),
BBITOJIHSTh CBOKO YacTh pabOThl U KOOPAMHUPOBATH CBOM JICHCTBUSI C JIPYTMMU 4JIEHAMH KOMaH/IbI, OLIEHUBATH
Ka4ecTBO CBOETO BKJIa/Ia B OOIIMHI MPOAYKT IO KPUTEPHUSM, CPOPMYJIUPOBAHHBIM YIaCTHUKAMHU B3aHMO/ICHCTBUSI.

PeryjisiTHBHBIE YHHBEPCAJIbHBIE yYeOHbIE TeHCTBHUS
Camoopranuszanus:



e  CaMOCTOSITEIBHO COCTABIIATH IIIAH, AJITOPUTM PEIICHUS 3a1a4yu (WM €ro 4acTh), BEIOMPATh CIIOCOO PEIICHUsS C
Y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI
pEILICHUI ¢ y4€TOM HOBOM HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHATbHbIN UHTEIEKT:

e BIIQJIETh CIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pellleHus MaTeMaTHYeCKOH 3a/1auu;

e  TPEIBUACTH TPYTHOCTH, KOTOPHIC MOT'YT BOSHUKHYTh IPU PEIICHHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBI B IEATEIHHOCTh
Ha OCHOBE HOBBIX O0OCTOSTEIILCTB, HAWICHHBIX OIMINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHWBaTh COOTBETCTBUE DPE3yJIbTaTa JEATCILHOCTU IOCTABICHHOW IIETH U YCIOBHSM, OOBSICHATH NMPUYUHBI
JIOCTHIKCHUS WM HEJOCTIKEHUS 1IeTH, HAXOAUTh OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IPEJMETHBIE PE3YJIbTATBI
K xonny oOyuenus B 8 ki1acce 00ydarOIUACs MOMYUYHUT CIEAYIOIINE IPEIMETHBIC Pe3yIbTaThl:

Yucsa 4 BbIYUCTCHUS

Hcnonp30BaTh HayallbHBIE MPEICTABICHUS O MHOXECTBE JNEMCTBHTENBHBIX YHCEN JUISl CPABHEHMS, OKPYTJIICHHS U
BBIYHUCIICHHUH, N300paKaTh ACHCTBUTEIIBHBIC YHCIIa TOYKAMH Ha KOOPIMHATHOM MPSMOIA.

[IpumensTe noHsATHE apu(METUYECKOr0 KBAaApaTHOIO KOPHS, HAXOIUTh KBAagpaTHbIE KOPHHU, HCHOJIB3YS IpPHU
HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHATh NPEOOPa30BaHUS BBIPAKCHHUH, COAEPKAILUX KBagpaTHbIC KOPHH, WCHOIb3Ys
CBOICTBa KOpPHEH.

Hcnonb30BaTh 3amucu OONBIIMX U MaJIbIX YHCEIN C IIOMOIIBIO ACCATHYHBIX ApoOel U crernenei uncia 10.

Aaredpanveckue BbIPaKeHHs

[IpuMeHsITh TIOHSITHE CTENEHH C IEJbIM IOKa3aTeeM, BBINOJIHATH MPeoOpa3oBaHUs BBIPAKECHUH, COJEpIKAIIMX
CTEIIEHU C LIEJIBIM I10Ka3aTeNneM.

BEIMONHATE  TOXAECTBEHHBIE TPEOOpa30BaHUs PAIMOHANBHBIX BBIPAKEHUH HAa OCHOBE MpPaBWI JACHCTBHN HaJ
MHOTOWICHAMH H aJITe0pandecKUMH APOOSMH.

PacknanpiBaTe KBagpaTHBIM TPEXUIIEH HA MHOXKHUTEIN.

[MpumensTh TpeoOpa3oBaHus BEIPAKECHUH ISl pEIICHHS Pa3IUYHBIX 3324 U3 MaTeMaTHKH, CMEKHBIX IPEAMETOB, U3
peabHON NPAKTUKHU.

YpaBHeHHsI U HEPaBEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHHS M pallMOHAIbHbIE ypaBHEHHs, CBOJAIIMECS K HUM, CHUCTEMBI JBYX
YpaBHEHHUH C IByMS IEPEMEHHBIMH.

[IpoBoauTE MpOCTEHIINE UCCTIEIOBAHMUS YPABHEHUH M CHCTEM YpaBHEHHIA, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKix
MIpe/ICTaBIeHNi (yCTaHaBIMBaTh, UMEET JM ypaBHEHHE WM CHUCTEMa ypaBHEHHWH peIIeHUus, eCIM MMEET, TO CKOJbKO, U
mnpouee).

[lepexomuTh OT CiIOBeCHOH (OPMYIHMPOBKH 3agaud K €€ anreOpanyecKold MOJEIU C IMOMOIIBI COCTAaBJICHHS
YpaBHEHUS WIN CUCTEMBI YPABHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUYU C KOHTEKCTOM 3a/1a4y IIOJy4YECHHBII pe3yJsbTarT.

IIpuMeHsATh CBOMCTBAa YUCIIOBBIX HEPABEHCTB JUISl CPABHEHHUS, OLICHKH, PEIIATh JIMHEHHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM 1 KX CUCTEMBI, JIaBaTh IPpaMueCcKyI0 HIUTIOCTPAIMIO MHOKECTBA PEIICHIH HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DYyHKUNH

[lonumate M ucHONB30BaTh (YHKUMOHAIBHBIE IOHATHS W SI3BIK (TEPMHHBI, CHMBOJHMYECKHE OOO3HAUEHMUS),
OIIpEaeIIATh 3HaYeHNE (PYHKIIMHU 110 3HAYSHUIO apryMEHTa, ONpeNeIsiTh CBOMCTBA PYHKIUH 110 e€ rpaduKy.

Crpouts rpaduku 351eMeHTapHbIX GYHKUUH BUOA:

y =k/x,y = X2,y =x3,y = x|, y = VX, OuchIBaTh CBOHCTBA UHCIOBOI (BYHKIMH 110 e& rpaduKy.



8 KVIACC

KoanyecTBo 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero KoHnTpoJbHbIe IIpakTuyeckue
padoThI padoThI

1 Uucna u Beruncienus. Ksagparasle KopHU 15
2 UYucna u BerunciieHusi. CTeneHsb ¢ 1elIbIM IoKa3aTelieM
3 Anrebpanueckue BelpaxkeHus. KBaapaTHbii TpéxuieH
4 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 15
5) YpaBHeHus u HepaBeHcTBa. KBagpaTHble ypaBHEHUS 15
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHUM 13
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oyukiyn. OCHOBHBIC TOHATUS
9 @Oynkuun. Yncnossie GyHKIUN
10 [ToBTOpenue u 06o0IIEHNE

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0

8 KUIACC
KosmmuecTBo yacoB
Ne n/m Tema ypoka Bcer  Kourpouabu Mpaxkruyeckne  JlaTa usydyenust
0 ble padoThI padoThI

KBanpaTtHblii KOpeHb U3 YHciIa

[TonsiTre 06 UppaLOHAIILHOM YHUCIIe

HGCHTI/I‘{HLIC HpI/I6J'II/I)KCHI/ISI HppaiuOHAIIbHBIX YUCCIT

JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIBHBIX YHCET

JleficTBUTENIbHBIC YUCIIa

CpaBHeHHE 1eHCTBUTENBHBIX YHCEI

~N o ol W

CpaBHeHHE 1eHCTBUTENBHBIX YHCEI

N R




8 Apudmernueckuii KBaJpaTHBIN KOPEHb 1

9 YpaBHeHHE B X2 = a 1

10 CpoiicTBa apupMETHICCKUX KBAJAPATHBIX KOpHEH 1

11 CBoiicTBa apupMeTHUECKUX KBAPATHBIX KOPHEH 1

12 [Ipeobpa3oBaHre YHCTOBBIX BBIPAXKEHUHN, COJEPIKAIINX 1
KBaJIpaTHbIE KOPHU

13 [IpeoOpa3oBaHUe YHCIOBBIX BBIPAKEHUMN, COJEPIKAIITIX 1
KBaJIpaTHBIC KOPHU

14 [Ipeobpa3oBaHre YHCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX 1
KBaJIpaTHBIC KOPHU

15 [Ipeobpa3oBaHre YHCTOBBIX BBIPAXKEHUHN, COJAEPIKAIINX 1
KBaJIpaTHbIE KOPHU

16 CremneHs C 11eJIbIM TTOKa3aTeeM 1
CrangapTtHas 3anuch yncia. Pasmepsl 00beKTOB OKPYKAIOIIETO

17 Mupa (0T AEMEHTAPHBIX YaCTHUII 10 KOCMUYECKUX OOBEKTOB), 1
JUTUTEITFHOCTH TIPOIIECCOB B OKPYIKAIOIIIEM MHUPE

18 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1

19 CBOIICTBa CTETICHU C IIEJIBIM TTOKa3aTelieM 1

20 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1

21 CBOIICTBa CTETICHU C IIEJIBIM TTOKa3aTelieM 1

22 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1

23 KBanpathsiii TpéxuneH 1

24 KBanpatnslii TpéxuiieH 1

25 Pasnosxenne kBagpaTHOro TpEXUaeHa Ha MHOKHUTEIN 1

26 Pa3noxxeHne kBaipaTHOTO TpEXUIeHA HA MHOXKUTEITN 1

97 KonTponbhas pabora no temam "KBanparusie kopHu. CreneHu. 1
KBanpatsslii Tpexusnen"

28 Anrebpandeckas 1po0b 1

29 JlomycTrMble 3HaYeHHSI IEPEMEHHBIX, BXOISIINX B 1

aJ'IFC6paI/ILIeCKI/IC BBIPpAXXCHUA




HOHYCTI/IMBIG 3Ha4YCHUSA ICPEMCHHBIX, BXOJAIIUX B

30 1
anre0panvecKue BEIPAKCHHS

31 OcHOBHOE CBOICTBO anredpandeckoi apodu 1

32 Coxkpaienue apooei 1

33 Coxkpamenue apobeit 1

34 Coxkpaienue apooei 1

35 CrnoxeHue, BBIYUTAHHE, YMHOKCHHE U JICIICHUE alTreOpandecKux 1
npoOeit

36 CroxeHue, BBIYUTAaHUE, YMHOXKCHHE U JICICHUE ajreOpandecKux 1
npobeit

37 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U JICJICHHE alreOpandecKux 1
npobei

38 CrnoxeHue, BBIYUTAHHE, YMHOKCHHE U JICIICHUE alreOpandecKux 1
npobeit

39 [IpeoOpa3oBaHue BRIPAKCHHIA, COACPIKAIINX alreOpanvecKue 1
apodu

40 [TpeoOpa3oBaHue BeIpaXEHUN, COAECPIKAIIMX alredpandeckue 1
apobu

41 [IpeoOpa3oBaHue BbIpaxkeHH, CoepKaIUX alredpanyeckue 1
apodu

42 KonrtponsHas pabota no Teme "Anredpanueckas 1poon" 1

43 KBanpaTtHoe ypaBHEeHUE 1

44 HenonHoe kBagpaTHOE ypaBHEHUE 1

45 HenonHoe kBagpaTHOE ypaBHEHUE 1

46 dopMyna KOpHEW KBaPATHOTO YPaBHEHUS 1

47 dopmysa KOpHEN KBapPaTHOTO YpaBHEHUS 1

48 dopMyna KOpHEW KBaPATHOTO YPaBHEHNUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemrenue ypaBHeHUM, CBOASIINXCS K KBaJIpaTHBIM 1




52 Pemenue ypaBHeHUH, CBOISIIMXCS K KBaIpaTHBIM 1

53 [Ipocreiimme qpoOHO-pallMOHALHEIC YPABHCHUS 1

54 [Ipocreiimme 1poOHO-pallMOHATIBHBIC YPAaBHEHUS 1

95 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO KBaJPATHBIX YPaBHEHUN 1

IIIEHHE TEKCTOBBIX 33]1a4 C IOMOIIbIO KBaIPATHBIX YPABHEHUI

56 Pemenue te e 1

o7 Konrponsnas padora no teme "KBanparusie ypaBHeHHS" 1

58 JIuHeltHOe ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU, €ro Ipaduk, 1
IIPUMEPHI PEIICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX

59 JluneiiHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH, €T0 rpaduk, 1
MIPUMEPHI pEIICHUS] YPAaBHEHUH B LEJBIX YHACIAX

60 JluneliHoe ypaBHEHHE C IBYMS MIEPEMEHHBIMH, €ro rpaduxk, 1
MIPUMEPHI pEIICHUS] YPAaBHEHUH B LENBIX YHACITAX

61 Pemienue cuctem NBYX JIMHEHHBIX YpaBHEHUH C IBYMs 1
HIEPEMEHHBIMU

62 Pemenne cucreM NByX JIMHEWHBIX YPABHEHHUU C IByMS 1
MIEPEMEHHBIMH

63 Pemenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs 1
MIepEMEHHBIMH

64 ITpumeps! perieHust CUCTEM HEJIMHEHHBIX ypaBHEHUH C IByMs 1
NEPEMEHHBIMU

65 [IpuMepsl perieHnss CUCTEM HENMHENHBIX YPAaBHEHUH C IBYMsI 1
MIepEMEHHBIMH
I'paduueckas uHTEpHIpeTalUs YPaBHEHUS C ABYMS

66 MIEPEMEHHBIMH U CHCTEM JIMHEWHBIX YPaBHEHUH C ABYMS 1

y y

MIepEMEHHBIMH
I'paduueckas uHTEpIIpeTAUs YPABHEHUS C ABYMS

67 MIEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUH C ABYMS 1
NIePEMEHHBIMU

68 Perienue TeKCTOBBIX 3a/1au C MOMOIIIBIO CUCTEM YpaBHEHUH

69 Penrenne TekcTOBBIX 337724 C MOMOIIBIO CUCTEM YpaBHEHUN

70 Perienue TeKCTOBBIX 3a/1au C MOMOIIIBIO CUCTEM YpaBHEHUH




71 UwucoBble HEPABEHCTBA U UX CBONCTBA 1

72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1

73 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM 1

74 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PELICHUE 1

75 JluneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX PEIICHUE 1

76 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PELICHUE 1

77 CucTteMbl TMHEUHBIX HEPABEHCTB C OJHON MEPEMEHHON U UX 1
peleHue

78 CucreMbl TUHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHON U UX 1
pelieHue

79 CucreMbl TUHEHHBIX HEPABEHCTB C OJAHOM IIEPEMEHHON U UX 1
pelieHue

80 N300pakeHue peleHns JMHEHHOro HEpaBEHCTBA U MX CHCTEM 1
Ha YHCJIOBOU MPSIMOi

81 N300pakeHne pemeHns JMHEHHOTO HEPAaBEHCTBA U UX CHCTEM 1
Ha YUCJIOBOM IIPSAMOM

82 KonTponbhas padora no temam "HepaBencrBa. CrucreMsl 1
ypaBHeHUH"

83 [Tonatue QpyHkuuu 1

84 O6acTh ornpeneaeHus: 1 MHOXKECTBO 3HAaUeHUN (QyHKLIUU 1

85 CrniocoObI 3a1anust PyHKIHI 1

86 I'padux pyHKIIN 1

87 CaoiicTBa yHKIIMHU, UX OTOOpaxKeHHEe Ha rpaduke 1

88 Urenue u noctpoeHne rpapukoB HyHKIHNA 1

89 ITpumeps! rpadukoB GYHKIMH, OTPAXKAIONUX pPealbHbIe 1
MIPOLIECCHI

90 DyHKIUH, OMHUCHIBAIOLINE MTPSIMYIO U 0OpaTHYIO 1
MIPONOPIMOHATILHBIE 3aBUCUMOCTH, X IpaduKu

91 I'unepOona

92 I'unepOona 1




93 I'paduk pynkmm y = x> 1

94 I'padux pynkumm y = x>

95 (DyHKI_[I/II/I}/ =X,y = X3,y = VX, Y = |x|; rpadmueckoe pemeHne 1
YpaBHEHUI U CUCTEM ypaBHEHUU

96 Oynkun y =X,y = X3,y = VX, Y = [X|; rpadudeckoe pemieHue 1
YPaBHEHUN U CUCTEM yPABHEHUN

97 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KypCOB 7 U 8 1
KJIaccoB, 00001IeHNEe 3HAHUH

08 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KypCOB 7 U 8 1
KjaccoB, 00001IeH e 3HAaHUH

99 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOZOB KypCcOB 7 U 8 1
KJIaccoB, 00001IeHNEe 3HAHNH

100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 1
KjaccoB, 00001IeHe 3HAHUH

101 Hroroast koHTpoIbHAs paboTa 1

102 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOZIOB KypCcOB 7 U 8 1
KJIaCCOB, 0000IIIeHNE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







