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INOACHUTEJ/IbHAA 3AIIMCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJITEBPA"

PaGouas mporpamma mo yue6HOoMYy Kypey "Anredpa mist o0ydaromuxcs 8 KiaccoB pa3padoTaHa Ha OCHOBE
denepanbHOro rocy1apCTBEHHOI0 00pa30BaTENFHOIO CTaHapTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MHUPOBBIX TPeOOBaHU, MPEABIBIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPaTUIHii
poccuiickoro o0Opa3oBaHHS, KOTOpPbIE OOECIIEYMBAIOT OBJAJCHHE KIFOUEBBHIMH  KOMIICTECHIUSIMH,
COCTAaBJISIIOUIMMH OCHOBY [IJIi HENPEPHIBHOTO 0O0pa30BaHUs M CaMOPAa3BUTHs, a TaKXKe IEIOCTHOCTh
OOMIEKYIBTYPHOTO, TUYHOCTHOTO M IIO3HABATEIHLHOTO Pa3BUTHsI O0yJaronuxcs. B mporpamme ydTeHbl uaeu
u nonoxkeHus KoHuenuuu pa3BuTHs MateMatuyeckoro oopasoBanus B Poccuiickoit @enepanuu. B snoxy
udpoBol TpaHchopMaIK BceX Cdep UeTOBEUECKOW JEATeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 06a30BOi MaTeMaTH4eCKON MOJITOTOBKU. Y3K€ B LIKOJIE MAaTEMAaTHKa CIIYKUT
OTIOPHBIM TPEAMETOM IS U3YYEHHUS CMEKHBIX TUCIUIUIMH, a TOCJE IIKOJbI pealbHOW HEOOXOIMMOCTHIO
CTAaHOBUTCS HENpepbIBHOE oOpa3oBaHHe, 4TO TpeOyeT NOJHOLIEHHOH 0a30Boil 001Ie00pa3oBaTeIbHON
MOATOTOBKH, B TOM YHCJI€ U MATEMAaTUUYECKOM.

D10 00YyCIOBIEHO TEM, YTO B HAUIM JIHU PACTET 4YUCIO NpodeccHil, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
MPUMEHEHUEM MaTEeMaTHKU: U B cepe SKOHOMHKH, U B OM3HECE, U B TEXHOJIIOTUYECKUX 00IACTAX, U JaXKeE B
ryMaHuTapHbeix chepax. Takum 00pa3oM, Kpyr HIKOJBHUKOB, JJISI KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPSIETCS.

[IpakTudeckass TOJIG3HOCTh MaTeMaTHKHM OOYCJIOBIIEHA TeM, 4YTO €€ TPEIMETOM  SBISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPBI HAIIIETO MUPA: POCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHHS OT
MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE, JO0 JIOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIS
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX UACH. be3 KOHKPETHBIX MaTeMAaTUYECKUX 3HAHUN 3aTPYAHEHO TIOHUMaHHe
MPUHIIMIIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCHPUSTHE M HHTEPIpETALUS
pa3HOOOpa3HOW  COLMANbHOW, HSKOHOMHYECKOH, MoJUTHYeckoi uHpopMmanuu, ManodpdekTuBHa
MOBCETHEBHAS TIPAKTUYECKAs AESITeNbHOCTh. Kaxk0My 4eloBeKy B CBOEH >KM3HU MPUXOJUTCS BBIMOIHATH
pacuéThl M COCTABIAThH aITOPUTMBI, HAXOAUTH U MPUMEHATH (POPMYJIbI, BIAJACTh MPAKTHUECKUMU MPUEMaMU
TCOMETPUUYECKUX H3MEPEHUH W IOCTPOCHHMA, YUTaTh WH(OPMAIMIO, MPEACTABICHHYIO B BHJC TaOJWII,
auarpaMm M TpaduUKoOB, XKUTh B YCIOBUSX HEONPEAECNEHHOCTH W IMOHUMATh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEeMEHHO C paclIupeHueM cdep MPUMEHEHHUsT MaTeMaTUKU B COBPEMEHHOM o0IIecTBe BCE Ooree
BKHBIM CTAHOBHUTCS MAaTEMaTUYECKUM CTUIIb MBIILICHUS, TTPOSIBIISIONIUNCS B OMPEIEIEHHBIX YMCTBEHHBIX
HaBblKax. B mporecce H3yuyeHHs] MAaTeMaTMKA B apceHal MNPUEMOB M METOJOB MBIIUICHUS YE€IOBEKa
€CTECTBEHHBIM 00pa3oM BKJIOUAIOTCS MHIYKIUS W JACAYKIHSA, 000OIIEHHE M KOHKPETH3allvs, aHaJIu3 U
CHHTE3, Kiaccu(puKalus W cucTeMarusanus, abctparupoBanue u aHanorus. OOBEKTHl MaTeMaTHYECKHX
YMO3aKJIIOUCHHH, TMpaBWjia WX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXAHM3M JIOTHYECKUX TOCTPOCHHIH,
CHOCOOCTBYIOT BBIpaOOTKE yMeHHUsl (hOpMYITHpPOBaTh, OOOCHOBBIBATh M JIOKA3bIBATH CYXKICHHS, TEM CaMBIM
Pa3BUBAIOT JIOTUYECKOE MBINUICHHE. Benymas posib TMPUHAAJICKUAT MaTeMaTHke W B (OpMUPOBAHUHU
ITOPUTMHUYECKONH KOMIIOHEHTHI MBIIIUICHUS U BOCIUTAHUH YMEHUI AEMCTBOBATH M0 33JaHHBIM alTOPUTMAaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mpoliecce perieHus 3a1aqy — OCHOBOM yueOHOM
NEeSITeIbHOCTH Ha YPOKaxX MaTEeMaTHMKH — pa3BHUBAIOTCS TaKKe TBOpYECKas M TMPUKIATHAS CTOPOHBI
MBIIIICHUS.

OOyuenne MaTemMaTHKe Ma€T BO3MOXHOCTh pPa3BUBATh Yy OOyYaIONIMXCS TOYHYIO, PAMOHATBHYIO U
MH(OPMATHUBHYIO pedb, yMEHHE OTOUpaTh HanboJsee MOAXO0AAIIHE I3bIKOBbIE, CHMBOJIIMYECKUE, IpapUUecKue
CpEeICTBa JJIsl BRIPAKCHUS CY>KIECHUHN M HATJIATHOTO UX TPECTaBICHUS.

Heo6x01uMbIM KOMITOHEHTOM 0011IeH KYyJIbTYPBI B COBPEMEHHOM TOJIKOBAHHUH SIBIISIETCS OOIIIEE 3HAKOMCTBO
C METOJIaMU MTO3HAHMS IEUCTBUTEIIBHOCTH, IIPEJICTABIIEHUE O MPEAMETE U METOJaX MATEMATUKHU, UX OTJIMYUN
OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHUKH JIJIs
pEelIeHrs HAy9IHbIX U MPUKIAAHBIX 3a70a4. TakuM 00pazom, MaTeMaTuuecKoe 00pa3oBaHNe BHOCHT CBOW BKJIA]T
B (hopmupoBaHHe 00111el KyJIbTypbl UeIOBEKa.

N3ydyenne MareMaTHKH TaKXKe CIIOCOOCTBYET ASCTETHUYECKOMY BOCIHUTAHHIO YEJIOBEKa, MOHUMAaHHIO
KPaCOTHI M U3SIIIIECTBA MATEMATUUYECKUX PACCYKICHUM, BOCTIPUIATHIO TEOMETPUUECKHUX (POPM, YCBOSCHUIO HJICH
CUMMETPHH.

HOE/JIN U3YYEHUA YYEBHOT O KYPCA "AJITEBPA"



Anrebpa sSBIIIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOH IIKOJBI: OHA O0OECIIEUYUBACT U3YUEHUE APYTUX
JTUCITUTIIINH, KaK €CTECTBEHHOHAYYHOTO, TaK W TYMAaHHTAPHOTO ITUKIIOB, €€ OCBOCHHUE HEOOXOIUMO IS
MPOJIOJKCHHSI 00pa30BaHUs U B IIOBCEHEBHOM XKU3HU. PazBuTHe y 00y4aromuXcsi HAYIHBIX MPEICTaBICHHIMA
0 TIPOMCXOXKACHHUH 1 CYIITHOCTH alireOpandeckux abCcTpakiiuii, Crioco0e oTpakeHUs MaTeMaTHIECKON HayKOH
SIBJICHUH U MPOIIECCOB B MPUPOJIC U 00I1IECTBE, POIM MATEMAaTUYECKOT0 MOJICTMPOBAHUS B HAYYHOM IMO3HAHUU
U B TPAKTUKE CIOCOOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHHS M KAdyeCTB MBIIUICHHUS,
HEOOXOUMBIX JIJISl aJanTalld B COBpEeMEHHOM IU(ppoBOM obOiecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
oOpa3oM obOecrieunBacT pa3BUTHE YMEHHS HAOJIOJaTh, CPAaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICUCTBHUS U BBHIBOJIBI,
dhopmynupoBath yrBepxKaeHUsA. OcBoeHHE Kypca areOpbl 00eCIeurnBaeT pa3BUTHE JIOTHICCKOTO MBIIIIIICHHUS
oOydaromuxcsi: OHU HCIOJNB3YIOT JIEAYKTHBHBIE W HWHIYKTHBHBIC pacCyXIeHUs, 0000meHue u
KOHKpeTH3aInio, abctparupoBanne u aHajgoruto. O0ydeHue anareOpe mpeanojaracT 3Ha4uTEIbHbIH 00BEM
CaMOCTOSITEITLHOU JIeATETHbHOCTH 00YUJaIONTUXCs, TO3TOMY CAMOCTOSITEIPHOE PEIICHUE 33724 eCTECTBEHHBIM
00pa3oM sIBJIIETCS peaTu3aueii 1esITeIbHOCTHOTO TPUHITUIIA OO YICHHS.

B crpykType mporpamMmbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTeIbHO-METOAMYECKUE JIMHUM: «Yucaa M BBIYHCICHHSY, «AJreOpandecKue BBIPAKEHUSY;
«YpaBHEHHS W HEpaBEHCTBAY; «DyHKuW». Kaxmas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUU
pa3BUBaeTCAd Ha NPOTSHKEHUM TPEX JIET M3YYEHHUs Kypca, €CTECTBEHHBIM O00pa3oM MeperieTasch U
B3aMIMOJICHCTBYS C IPYTUMU €ro JUHUSAMU. B X011e n3ydeHus Kypca 00yJaroIMMCcs TIPUXOTUTCS JIOTHUSCKU
paccyXaaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBSI3U ¢ 3TUM 11e1ecoo0pa3Ho BKIIOYUTH B
MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pPa3/ie€iibl MaTeMaTUYECKOrO
0o0pa30BaHMs U CIIOCOOCTBYIOIIME OBJIAICHUIO O0YYaIOUIMMUCS OCHOB YHHUBEPCAJILHOTO MaTEMaTHUECKOTO
si3bIKa. TakuM 00pa3oM, MOKHO YTBEPXKIaTh, YTO COACPKATEIBHON M CTPYKTYpPHOH OCOOCHHOCTHIO Kypca
«Anrebpay SABISETCS €ro HHTETPUPOBAHHBIA XapakKTep.

Coneprkanne TUHUH «YUKCIa 1 BEIYUCICHUS» CIYKUT OCHOBOM JUIsl JAJIbHEUIIIET0 N3YYeHHUS] MaTEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO y 00YYAIOIIMXCS JOTHYECKOTO MBIIIICHHS, JOPMUPOBAHUIO YMEHHSI TTOJIB30BATHCS
QITOpPUTMaMHU, a TaKXKe MPUOOPETCHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsi TOBCEIHEBHOM KU3HU.
Pa3BuTne moHATHA O YKCIIE€ B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAJTIBHBIMHU U UPPALIMOHATBHBIMU YHUCIIAMH,
(dbopMUpOBaHHEM TPEICTABICHUNA O JCWCTBUTEIHHOM YHCJC. 3aBEpPIICHHEC OCBOCHUS YHCIOBOW JIMHHH
OTHECEHO K cTapIlieMy 3BeHy 00111ero o0pa3oBaHHsl.

Conepxkanne JABYX anreOpanyecKux JUHUNA — «AJreOpandecKkue BBIpAXKEHUS» W «YpaBHEHUS U
HEPaBEHCTBA» CMOCOOCTBYET (DOPMUPOBAHHIO y OOYUAIOIIMXCS MATEMAaTHUECKOTO amnmnapara, He00X0AHUMOTo
JUISl pELICHUS 3a1a4 MaTEMAaTHUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B 0CHOBHOM
IIKOJIe y4eOHBIN MaTepuan TpyNIHpPyeTcs BOKPYT pallMOHAIBHBIX BBIpaXXeHHH. Anredpa JeMOHCTPHUPYET
3HAYEHWE MATEMaTUKHU KakK s3bIKa JUIA MOCTPOEHUS MATEMaTUYECKUX MOJIENICH, ONMUCAHUS IPOLIECCOB U
SABIIGHUH peanbHOro Mupa. B 3amaunm oOydeHus anrebpe BXOAAT Takxke JallbHEHIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJIEHUSI, HEOOXOJAMMOT0, B YacCTHOCTH, JJII OCBOCHUsI Kypca WH(MOpPMATHUKH, U
OBIIaJICHHE HaBBIKAMU JEAYKTUBHBIX paccyxkaeHui. [IpeoOpazoBaHune CHUMBOIBHBIX (HOPM BHOCHT CBOM
cnenuduueckuil BKJIaJ B pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPYECTRY.

Cognepxanne (QpyHKIHOHAIBHO-TpadUUYECKOW JMHUM HAIEJICHO Ha MOJYYeHHE HIKOJbHUKAMH 3HaHHH O
GYyHKIMSIX KaKk BaKHEHINEW MaTEeMaTHYeCKOW MOJIETH Uil OMUCAHUSI W HCCIENOBAaHUSA Pa3HO OOpa3HBIX
MPOLIECCOB M SIBJICHMI B Mpupoje U oOmiecTBe. M3yueHne 3TOro maTepuaia CocoOCTBYET Pa3BUTHIO y
00yJaroIIXxcst YMEHHUS HCIIOJB30BaTh pa3In4YHbIE BBIPA3UTENbHBIE CpencTBa SI3BIKA
MaTEeMaTHKU — CIIOBECHBIC, CHMBOJIHYECKHE, TpadudecKie, BHOCUT BKIIaJ B (GOPMHUPOBAHHE MTPEICTABICHHIA
O pOJIM MaTeMaTUKHU B PA3BUTHUH [IUBWIN3ALNUH U KYJIbTYPHI.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIV/IAHE

CormacHo y4eOHOMY IUIaHy B 8 Kilacce HM3ydaeTcsi y4eOHbId Kypc «AnreOpa», KOTOPBIM BKIIOYACT
CIIETyIOIIMe OCHOBHBIE pa3felibl coaepxkanus: «Huciaa U BBHIYUCICHUSY, «ANTeOpanuecKue BhIPaXKCHUS,
«YpaBHEHHS U HEpaBEHCTBa», «DyHKIMKM». YUeOHBIN TJIaH HAa U3Y4YeHHE aNreOphl B 8 Kiaccax OTBOAMT 3
y4eOHBIX Yaca B Hezemo, 102 yueOHbIX yaca B TOJI.

COAEPXAHHME YYEBHOI'O KYPCA "AJITEBPA"

Yucsa ¥ BbIYMCJIEHUSA



KBangparueiii xopeHb u3 umcina. Ilonstue o0 uppanmoHasbHOM uwMcie. JlecATHUHBIE NPUOIIHKEHUS
UppanroHanbHbIX 4ucel. CBoicTBa apu(METHYECKHX KBaJpaTHBIX KOPHEM W WX TPUMEHECHHE K
HpCOGpaSOBaHI/IIO YUCJIOBBIX BBIpa)KCHI/Iﬁ 1 BBIYHCJIICHUAM. HeﬁCTBHTGHLHLIC qyuciaa.

CreneHb C 1eNbIM MoKaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

Asre6panyecKue BhIpaKeHUs

KBanpaTHbIil TpEXUIICH; pa3lioKEeHHE KBaJPATHOIO TPEXWICHA HA MHOXKUTEIIH.
Anrebpanueckast  qpoOb. OCHOBHOE CBOMCTBO anreOpamudeckoil  apoOu. CiokeHue, BBIYUTAHUE,
YMHOXKEHHE, JeIeHHE alreOpandeckux aApo0eil. PaiyoHanbHble BEIpaKEHHs H UX IPeoOpa3oBaHue.

YPaBHEHI/IH A HEPABEHCTBA

KBanpatHoe ypaBHenue, ¢(opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHHH, CBOJAIINXCS K TMHEHHBIM U KBapaTHeIM. [Ipocreiiue 1poOHO-palioHanbHble ypaBHEHHUS.

I'paduueckas naTEpIpeTavs YpaBHEHHH C IBYMsI IEPEMEHHBIMH M CUCTEM JINHEHHBIX YPaBHEHHIH C IByMS
nepeMeHHbIMU. [IpuMepsI perieHns cucTeM HEJIMHENHBIX YPABHEHUM € ABYMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoooM.

YucnoBble HEpaBEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 0[1HOM NIEpEMEHHOM. PABHOCUIIBHOCTh HEPABEHCTB.
JluneiiHble HEpaBEHCTBA C OJHON NepeMeHHOM. CUCTEMBbI JINHEHHBIX HEPABEHCTB C OJHOW EPEMEHHOI.

dyHKIIMU

[Monstne ¢ynkmuu. OOnacTh ompeneicHWs] ¥ MHOXKECTBO 3HaueHWU (yHkmmu. CrocoObl 3amaHus
GbyHKIHi.

I'papux  Pyaxmumn. Urenwe cBoiictB ¢yHkmuu mo e€ rpaduky. [Ipumepsr rpaduxoB QyHKIUH,
OTPa’KAIOIIUX PealbHbIE IPOLECCHI.

OyHKIIUY, ONKCHIBAIOIINE MPSIMYI0 M OOpaTHYIO NpPONOPIHOHAIBHBIE 3aBHCHUMOCTH, WX TIpaduKH.
OyHkuUu y = x%4,y = X3, F\/X, y= IxIL.

I'paduueckoe pemienrne ypaBHEHUN U CUCTEM YpaBHEHUH.

IIJIAHUPYEMbBIE OGPA30BATEJIbHBIE PE3YJ/IbTATbI

OcBoeHue yqe6H0r0 Kypca ((AJ'IFC6pLI)) JOJIKHO obecreunBaTh JOCTHUIKCHUEC HAa YPOBHE OCHOBHOT'O O6H.[CFO
o6pa3013aHHs[ CICAYIOMUX JUYHOCTHBIX, MCTAIIPEAMCTHBIX U MPEAMCETHBIX O6p330BaTCJ'[BHBIX PE3YIbTATOB!:

JINYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «Anredpa» XapaKTepu3yOTCs:

IlarpuorHyeckoe BOCIUTAHKE:

MPOSIBIEHUEM MHTEPECa K MTPOLUIOMY M HACTOSALIEMY POCCUICKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOLLIEHUEM
K JOCTHKEHHUSM POCCUMCKMX MAaTEMaTUKOB M POCCUMCKON MaTEMaTUYECKON LIKOJIBI, K HCIIOJIB30BAHUIO 3TUX
JOCTUKEHHM B IPYrMX HayKax U NPUKIAIHBIX cepax.

I'paxjaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBIIIOJHEHUIO OOS3aHHOCTEH IpaXkJIaHWHA M pealu3alliy ero Ipas, MPEeACTaBIECHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHHUMH, MPOLEAYpP TPaKIaHCKOTIO
oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTHIO K OOCYKIEHHIO ITHUYECKHX IMPOOJIeM, CBS3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JOCTHMKEHUI HayKH, OCO3HAHUEM BaXXHOCTH MOpallb- HO-3THYECKUX
MPUHIIMIIOB B AESITEILHOCTH YU4EHOTO.

TpyaoBoe BocnnuTanue:

YCTaHOBKOM Ha aKTHBHOE y4acCTHE B PEIIEHUH MPAaKTHUUYECKUX 3a7jad MaTeMaTH4eCKOM HaIpaBlIEHHOCTH,
OCO3HAaHMEM BaKHOCTU MAaTEMaTHYECKOro OOpa30BaHUs Ha MPOTSHKEHUM BCEH KHU3HU Ul YCIEIIHOM
npodeccnoHaNbHOM IeATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUIA;

OCO3HaHHBIM BHIOOPOM U ITOCTPOECHHEM UHANBUAYAIBHOM TPAeKTOPHH 00Pa30BaHUs U )KU3HEHHBIX TJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

CTeTHYECKOE BOCIIUTAHHE!

CIIOCOOHOCTBIO K AMOLIMOHAJIILHOMY M 3CTETHYECKOMY BOCHPHITHIO MAaTeMaTH4YeCKHMX OOBEKTOB, 3a/ad,
pELIEeHNH, pacCyKIEHHUH; YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.



LleHHOCTH HAYYHOI'0 O3HAHUS:

OpPHEHTalMe B JAEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MpPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHs YeNOBeKa, MPUPOABI U OOIECTBa, MOHUMAHUEM MAaTEeMAaTUYECKOH HAayKH Kak
cepsl 4enoBeYeCKOM AEATEIFHOCTH, 3TAOB €€ pa3BUTHS M 3HAUMMOCTH ISl Pa3BUTHUS IMBUIIN3AIINY;

OBJIA/ICHUEM S3BIKOM MAaTEMAaTUKH U MaTEMAaTUYECKON KyJIbTYPOH KaK CPeICTBOM MO3HAHUS MHPA;

OBJIaJICHUEM ITPOCTEHIINMH HaBBIKAMU MCCIIEI0BATEIbCKOM eI TEIEHOCTH.

dusnyeckoe BOCNUTAHHE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS H IMOLMOHAIBHOI0 0J1ar0N0yYus:

TOTOBHOCTBIO TIPUMEHSATh MAaTEMaTHUECKHE 3HAHUS B MHTEPECaX CBOETO 310POBbBS, BEJCHUS 3I0POBOTO
o0pasa xHu3HH (310POBOE NMUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryisipHas puzndeckas
AKTUBHOCTb ),

c(OpPMHPOBAHHOCTHIO HaBbIKa pedIIeKCHUH, MPU3HAHUEM CBOETO IMpaBa Ha OIIMOKY M TaKOro e IpaBa
APYTroro 4enoBeKa.

JKOJI0rH4YecKoe BOCIIUTAHNE:

OpHEHTaluel Ha NMPUMEHEHHWE MAaTeMaTW4YeCKUX 3HAHWH IS pEeIIeHHs 3ahad B OOJAaCTH COXPAaHHOCTH
OKpY>Karomien cpe/bl, INIAaHUPOBAHMS TIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX TIOCIIECTBUIA IS OKPYKAIOIICH
Cpensl;

OCO3HAHHMEM TJTI00aEHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM | IyTeH MX pelIeHusI.

JIM4HOCTHBIE pe3yJabTAThl, O0ecHeYNBAOIINE AJANTANHIO O0YYAKOIIErocss K H3MEHSIOIUMCS
YCJIOBUSIM COLMAJILHOW U NPUPOAHOI cpeabl:

e TOTOBHOCTBIO K JICHCTBUSM B YCJIOBUSX HEONPEAEIEHHOCTH, MTOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 NPAKTUUYECKYIO I€ATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS Y APYTUX
Jroziei, MpruoOpeTaTh B COBMECTHOM 1€ TEIbHOCTH HOBbIE 3HAHMS, HABBIKA M KOMIIETCHLIUH U3
OIbITA JIPYTHX;

* HEOOXOIMMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh UACH, IIOHATHS,
THITOTE3BI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH IE(PHUIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

e CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHIMATH CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U AEHCTBUS,
(GbopMyIHUpOBAThH U OLIEHUBATH PUCKH U MOCJIEACTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTO Kypca «Anredpay XapaKTepU3YIOTCS
OBIIAJICHUEM VHUBEPCANbHLIMU HOZHAGAMEIbHBIMU OelicmBUAMU,
VHUBEPCAIbHBLIMU KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATIbHbIMU PeZYIAMUBHBIMU OeliCTNEUIMU.

1) Vuueepcanvuvie noznasamenshuie oeticmsus 0becneyusaom Gopmuposanue 6a306bix KOCHUMUGHBIX
npoyeccos 0oOyuarowuxcs (0C80eHUe Memo008 NO3HAHUS OKPYJICAIWe20 MUpAd, NPUMEHEeHUe T0SUYeCKUX,
ucce008amenbCKux onepayuil, ymeHut pabomamso ¢ uHgopmayueti).

ba3zoBble Jlornyeckue 1eMcTBUA:

e BBIIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIE PU3HAKN MAaTEMaTHYECKUX OOBEKTOB, TOHITHH,
OTHOUIEHUN MEXy MOHATUAMU; (POPMYJIUPOBATh ONPEEICHUS TOHATHI; YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS JJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

e BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHbIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

e BBISIBJISITH MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTUBOPEUHs B (paKTax, JTaHHBIX,
HaAOJIIO/IEHUSAX U YTBEPKACHUSX; IpeyiaraTh KPUTEPUH JIJIS BBISIBIIEHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

e JIEJIaTh BBIBOJIBI C HCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3AKIIFOUEHH 110 aHAJIOTUU;

e pa30upaTh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIPSIMbIE U OT MPOTUBHOIO), POBOJIUTh
CaMOCTOSITENIEHO HECIIOKHBIE I0KA3aTEeNIbCTBA MaTEMaTUYeCKUX (haKTOB, BBICTPAUBATh
apryMeHTaluio, IPUBOIUTH PUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHbBIE
paccCyKJIeHHUS;



e BRIOMpATh CIIOCO0 pelieHus yueOHo 3a1aun (cpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHHUS,
BBIOMpATh HanOoJIee MOIXOAAMINI ¢ YIETOM CaMOCTOSATENILHO BBIACICHHBIX KPUTCPHUEB).

Ba3oBrble ucciaenoBareJLCcKue AelicTBUA:

e ICIIOJIb30BaTh BOIPOCH! KAaK UCCIIEIOBATEIbCKHI HHCTPYMEHT IMO3HAHUS; (DOPMYJIMPOBATH BOIIPOCHI,
buKcHpyIOIIUEe TPOTUBOPEYHE, TIPOOJIEMY, CAMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE M JTAHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

e IIPOBOJIMTH 10 CAMOCTOSATEIBHO COCTABJICHHOMY IIaHY HECJIOXKHBINA YKCIIEPUMEHT, HEOOJIBIIIOE
WCCJICIOBAHKE [0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOI;

e CAMOCTOSITENILHO (POPMYITUPOBATH 00OOIIECHUS ¥ BBIBOBI IO PE3yIbTaTaM IMPOBEAEHHOTO
HAOJIIOICHUS, KCCIICI0OBAHNUS, OLICHUBAThH JOCTOBEPHOCTD IMOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
000011IEHHI;

e IIPOrHO3HPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKIKE BBIIBUTATh MPEOI0KEHUSA O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

e BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTH HH(OPMAITNH, JaHHBIX, HEOOXOAUMBIX JIJISI PEIICHHSI
3a/1a4H;

e BRIOMPATh, aHAIM3UPOBATH, CACTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAITHIO Pa3TMYHBIX
BUOB U (POPM IIPEICTABICHHUS;

* BBIOMpATh (popMy npencTaBiIeHnss HHYOPMALUK U HIUTIOCTPUPOBATH peIIaeMbIe 3a/1a4d CXEMaMH,
IrarpaMMaMu, HHOU TpaduKoi M UX KOMOMHAIUSIMH;

e OIICHUBATh HAJIEKHOCTh MHPOPMAIIMH 110 KPUTEPHSIM, MTPETIOKESHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

2) Vuueepcanvivie KOMMYHUKAMUGHbLE OCliCMBUs.  00eCneuusaom CcHOPMUPOSAHHOCb  COYUATILHBIX
HABbLIKOB 06yqaiou;uxcg.
Oourenue:

® BOCIIPpUHHUMATD U Q)OPMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUHU C YCJIOBHUAMU U LECITAMU 06HI€HI/I$I;
SCHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHNS 10 X0y PELIEHUS 33/1a4i, KOMMEHTHPOBATh IIOJIY4EHHBIA PE3yNIbTAaT;

* B X0/1€ 00CYXJIEHHsI 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXk/1aeMOi TeMBbI, TPOOIEMBI, peraeMoi
3a7l1a4M, BBICKA3bIBATb NACHU, HALICJIICHHBIC HAa ITIOMCK PCIICHUSA,; COMOCTABJIATE CBOU CYKACHUA C
CYX/IEHUSIMH IPYTUX YUYACTHUKOB JHMajora, oOOHapyXUBaTh pa3jIMyhe U CXOJICTBO MO3ULIMMN; B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS,

e IPEJICTABJIATH PE3YJIBTATHI PEILICHUS 3a]a4l, IKCIIEPUMEHTA, UCCIIEI0BAHU, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C yU4ETOM 3a/1a4 MPE3eHTAllMU U 0COOEHHOCTEN
ayJIUTOpHH.

CoTpyaHn4ecTBo:

e IOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHJHOW U WHIUBUIYAIbHON PabOThI MPU PEIICHUH
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

e IPUHUMATH 11€7Th COBMECTHOM JESITEIILHOCTH, TUTAHUPOBATh OPTaHU3AITUI0 COBMECTHON PabOTHI,
pacmpeaensTh BUIbl paboT, JOroBapuUBaThCs, OOCYKIATh MPOIIECC U pe3ynbTaT paboTsl; 00001aTh
MHEHWS HECKOJBKUX JTIOAEH;

e y4aCTBOBATh B IPYIIOBBIX opMax paboThl (00CYKIeHHs, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
zp.);

e BHITIOJTHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH]IbI;

e OIICHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.



3) Vuusepcanvuvie pecynamusnsle oelicmsus 00ecneuusam Gopmuposanue cMulCio8blx YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTaBIIATHh IUTaH, QJITOPUTM PEIIEHUs 3a1avyd (WJIM €ro 4acTh), BBHIOMpPATh CIOCOO
pemieHruss ¢ Y4€TOM HWMEIOIIUXCSI PEeCYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH W
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb:

e BJIAJICTh CII0CO0AaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIPOLIECcca U PE3yJIbTaTa PEILCHHS
MaTeMaTHYeCKOH 3ajauu;

e IPEJIBUJETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELLIEHUU 3a]jaul, BHOCUTh KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlAEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YbTaTa ACATEIbHOCTH IIOCTABICHHOMN IIETN U YCIOBUSAM, OOBSACHSTD
IPUYMHBI JOCTHXKEHUS UM HEJOCTHKEHHS LI, HAXOIUTh OIIUOKY, 1aBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDI

OcBoenne yweOHOro kypca «Aunrebpa» 8 Kiacc TODKHO oOOecleuuBaTh JOCTHXKEHHME CIEIyIOIUX
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB!

Yuc/ia 1 BIYUCJIEHUA

Wcnonb3oBaTh HavajgbHbIE NPEACTABICHHUS O MHOXKECTBE JACWCTBUTEIBHBIX YHUCEN JI CpPaBHEHUS,
OKPYTJIEHUS U BBIYUCIICHUI; N300pakaTh JIeHiCTBUTENIbHbIE YHCIa TOYKaMU Ha KOOPIAMHATHOM NPsMOH.

[IpumensaTs noHsTHE apU(PMETHUYECKOIO KBAJAPAaTHOTO KOPHS; HAXOAUTh KBAJApPaTHbIE KOPHU, UCIOJb3Ys
IpU HEOOXOAMMOCTH KalbKYJISTOP; BBINOJHATH IPEeoOpa3oBaHUsl BBIPAKEHUH, cOAEpKalllUX KBaJpaTHbIE
KOpHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucy OOJIBLIIMX M MAJIbIX YUCEIN € IIOMOLIBIO IECATUUHBIX Jpo0eit u crenenelt yucna 10.

Asre6panyecKue BbIpaXKeHUs

[IpuMeHATh TOHSATHE CTENEHW C I1EJIbIM TOKa3aTejeM, BBIMOJHATh MPEoOpa3oBaHUsS BBIPAKEHUH,
coJiep KallluX CTENEHHU C LEIbIM ITOKa3aTeIeM.

BoInonHATE TOXKIECTBEHHBIE TIPE0OpPA30BaHUs PAIMOHANBHBIX BBIPAKEHUH HAa OCHOBE MpPaBUI JACHCTBUN
HaJl MHOTOWICHAMH U alNTeOpanyecKUMH IpoOsMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTs mpeoOpa3oBaHUsl BBIPAKEHUM I PEIICHUS Pa3IMYHBIX 3a7a4 M3 MATeMaTHKHU, CMEXKHBIX
MPEAMETOB, U3 PEAIbHON TPAKTUKH.

YPaBHEHI/lﬂ W HEepaBEHCTBA

Pemrate nuHelHbIe, KBaAPATHBIC YPABHEHUS U PAallMOHAJIBHBIE YPABHEHHUS, CBOJAIIMECS K HUM, CUCTEMBI
JIBYX YPaBHEHUU C JBYMS IIEPEMEHHBIMHU.

[IpoBOoMTH MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHH, B TOM UYHCJIE C IPUMEHEHUEM
rpaduUecKuX npeacTaBiIeHul (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UJTH CHCTEMa YPaBHEHUI peleHus, eCliu
HUMeEET, TO CKOJIbKO, U TIP.).

[lepexoauTh OT CIOBECHOM (OPMYINPOBKHU 33/1a4H K €€ are0pandeckoil MoJIeNU € TOMOIIBIO COCTABICHHS
YPaBHEHUS WIIH CUCTEMBI YPABHEHHM, THTEPIPETUPOBATh B COOTBETCTBUY C KOHTEKCTOM 331441 MOJyYECHHBIN
pe3yibTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJISI CPABHEHUs, OLICHKHU; PEIIaTh JIMHEWHbIE HEPABEHCTBA C
OJTHOM TMEepEeMEHHON M UX CUCTEMBI; 1aBaTh rpauuecKyro HIUTIOCTPAIIMIO MHOXKECTBA PEIIeHUI HepaBEHCTBa,
CUCTEMBI HEPABEHCTB.

dyHKIIMU

[ToHnMaTh U UCIIONIB30BaTh (DYHKIIMOHATILHBIE TIOHATHUS U A3BIK (TEPMUHBI, CAMBOJIMYECKUE 0003HAYEHUS);
OIpeIeNIATh 3HaUeHNe (PYHKIMH [0 3HAYSHUIO apryMEHTa; ONpeNieNaTh CBOWCTBA (PYHKIIUH 110 €€ Tpaduky.



Crpouth TpapuKé  dIIEMEHTApPHBIX  (QYHKUMH BHOA Y =
IxI; ommuceiBaTh CBOMCTBA YMCIOBON (YHKINHU IO €€ TpaduKy.

kix,y=x2y=



TEMATHYECKOE II/TAHUPOBAHHE

KAJIBKYJIATOD;!

Ne HaumenoBanue pasgesioB u | KoanmuecTBo yacos Jlara Buabl gesITeIbHOCTH Buapl, JIeKTPOHHbIE
n/n | TeM NpOrpaMmal U3YYeHUs ¢opmbl (uudposBbie)
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJISI 00pazoBaTebHbIE
padoThI padoThI pecypebl

Pa311e.11 1. Yucna u BerYHCIEHYSL. KBagpaTHble KOpHU
1.1. KBazparHblii KOpeHb U3 YKCaA. '2' qDOpMy.TIHpOBaTBE yCTHbeII

onpeneneHHei onpoc,'|

KBQIpAaTHOTO KOPHA U3 HI/ICLMeHHHﬁE

qrciia, apuPhMETHICCKOTO KOHTpOJH);E

KBaJIPATHOIO KOPHS;

[ [puMeHsTh OIepaInIo

M3BJICUEHUS] KBAJIPATHOTO

KOPHS u3 4yHcIia,

HCIIOJIb3YSI pu

HEOOXOIMMOCTH

KauIbKyIIATOP;
1.2. [ToHsTHE 00 HPpPAIIMOHATEHOM YHUCIIE. '2' q)OpMYJ'II/IPOBaTI)E YCTHLIﬁI

onpe)leneHHei onpoc,1

KBaJIpaTHOI'O KOpHS W3 HI/ICLMeHHLH"dE

qricina, apupMETHIEeCKOro :KOHTpOJ'Ib;E

KBaJIPaTHOTO KOpHS;

[ [pumensThH OIEPAINIO

M3BJICUYEHUS] KBAaJPATHOIO!

KOPHS u3 YHCIa,

HCTIOJIBb3YSI npu

HCO6XOJII/IMOCITI/IE




O11cHUBATh KBaApPaTHLIC

KOPHH ICJIBIMU Y CJIAMHU U

JCCATUYHBIMU ,IIpOGSIMI/I;

1.3. | Aecarmunbie mprOmIkeHnA | ) OllcHUBaTh  KBaJIpaTHHIC YCTHLII‘/'IE
HppaliuOHAIIbHBIX YHUCEII. - 1
IKOPHU LEJIBIMU YUCJIaMHU U | OIIPOC;;
NECATUYHBIMH  IPOOSIMH; HHCBMGHHBIﬁE
KOHTPOIE}
1.4. | HeiictBurenpHble uncna. '2' CpaBHUBATD I/I yCTHI:IfIE
yHOp}I,ZLO‘{I/IBaTLE onpoc;i
PallMOHAJIbHBIC u HI/ICLMeHHHﬁE
MppalOHATLHBIE YHCIIA, KOHTpOJH);E
3alIMCAHHBIE C TMOMOILBIO:
KBaJIpaTHBIX KOpHEH;
1.5. | CpaBHeHue JIEHCTBUTENBHBIX  YHCEI. '1' CpaBHI/IBaTL I/II "
ynopsmquBaTLE yCTHLIfIE
aIMOHAIHHBIC u onpoc;i
MppallMOHAJIbHBIE YHCIIA, HI/ICLMeHHLHZE
3alMCaHHbBIE C MOMOIIBIO :KOHTponb;E
KBaJpaTHBIX KOpHEH;
1.6. | Apudmernyeckuii KBaapaTHBIA KOPEHb. '2' OlLleHUBATh KBa/[PaTHEIE YCTHLIﬁE
KOPHU 1EJIBIMHA YHCIIAMU 1 onpoc;i
TECATUYHBIMH ~ APOOSIMH, HHCLMeHHLIﬁE
KOHTPOIE}
1.7. | Vpaenenue Buna x2 = a. VcceoBaTh  ypaBHEHHE | 1Y CTHBI!
X2 = a, HAXOJUTh TOYHbIE | OMPOC;




1 TIPUOIMDKEHHBIE KOPHH, HI/ICLMeHHHfIE
npu a > 0; | KOHTPOIB;
1.8. | Csoiictea _ apudmerniecknx '_l' Jl0Ka3bIBaTh cBoiicTBa | Y cTHBII
(IR KOpHEt: apH(bMeTquCKI/IXE onpoc;i
KBaJIpaTHbBIX KOpHEH; HI/ICLMeHHHﬁE
MIPUMECHSATD 150. JUIS KOHTpOJIb;E
peoOpasoBaHHsL
BBIDAKCHHUI
19. | ipsoapssona e E Bunonns Ve
BBIPAKCHUH, CO JepKallluX KBajpaTHele | - i ] | LU n--!
KOpHHU peoOpa3oOBaHUS; OIIPOC;;
BBIDAKECHU, COIEP/KALUX! HI/ICBMGHHLIﬁE
KBaJIpaTHbIE KOpHH. KOHTpOJH);E
BolpaxxaTth  nepeMeHHbIE
N3 TEOMETPUYECKUX MU
(U3HIECKUX dhopmy;
Brrancnars 3HAYEHUS]
BBIPAKECHUM, CONEPKALUX
KBaJpaTHbHIE KOpHH,
HCIIOJIb3YSI pu
HEOOXOIMMOCTH
KauIbKyIATO;
Hroro no pazneny r15'
Pa3zle.11 2. Yucia v BoraucieHust. CTeneHsb ¢ 1 eJIbIM [I0OKa3aTe/1eM
2.1. CrerneHb € LENBIM  [OKa3aTeleM. '1' CDOpMy.]'IHpOBaTLE YCTHBII\/'II
ONIPEICIICHUE CTEIEHU C onpoc;i
1{EJIBIM [0Ka3aTelIeM; HI/ICLMeHHHﬁE




Pmmm————————————— .
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KOHTPOJIb;|

2.2. | Crannaprhas sanuck aucna. il [IpeaCcTaBsTh 3anuch; | {Y cTHbI
OOJIBIIIMX U MAJIBIX YKCEI B onpoc;i
CTaHIApPTHOM BHJIC; HI/ICLMeHHHﬁE
KOHTPOIIB
2.3. | Pasmepsl 0GbEKTOB OKPYKAKOLIETO MHpA '1' CpaBHHBATH uucia M "
(ot 3JIEMEHTAPHBIX YaCTHI] mo | =t : |
KOCMUYECKUX 00BEKTOB), IUTUTECIHLHOCTD BCJIMYHHBI, 3allMCAHHBIC C yCTHLIfIE
TPOLECCOB B OKPYIKAIOLICM MHDC. HCII0JIb30BAHUEM CTEIICHU onpoc;i
10; [ncevenmbii
KoHTpOIIR
2.4, |Cooiiersa  crememn ¢ uemi | i i DOpPMyIIHPOBATD,) TIncLMeHHbIi
II0OKa3aTeJICM - o |
3aIlIChIBATh B! | IKOHTPOJIb;!
CHMBOJINYECKON (opMe u KOHTpOJ'IbHa}IE
HJIJI}OCTpI/IpOBaTLE pa60Ta;§
[IpUMEpPaMHU CBOMCTBA:!
CTCIICHU c IIEIBIM
HOKaSaTeHeM;E
[ IpuMeHATH CBOMCTBA:;
CTCIICHU ISt
IpeoOpasoBaHsL
BBIPAKECHUM, CONEPKALUX
CTCIICHU c LIEIBIM
HOKa3aTeJ'IeM;E

BreimomHATE JeiicTBUS  C

qHCJIaMH, 3allMCaHHbBIMU B

CTAHJapTHOM BUC

(YMHOXX€HUE,  JIeJIeHHE,




'BO3BEJICHHE B CTCIICHD);|

Uroro no pazaeny i

Pa311e.11 3. Anre6panyeckue BbIpakeHus. KBagpaTHbINA TPéx4/ieH

3.1. | Keasparsiii tpéxusen. 2 PacriosHaBath, Y CTHBI
KBaJIpaTHbBIN TpéX‘IJ‘IeH,E onpoc;i
yCTaHaBm/IBaTLE HI/ICLMeHHHﬁE
BO3MOKHOCTb €ro KOHTpOJIb;E
PA3TI0KEHUS Ha
MHOHTEI;

3.2. Paznoxxenue kBaapaTHOro TpEXusieHa HA '3' '1' PaCKJ'IaL[BIBaTB HA yCTHBIf/iE

HHoE MHOKHUTEJIM KBaJIpaTHBIM onpoc;i
TPEXWICH C HI/ICBMGHHLIﬁE
HeOTpHuaTeJILHLIME ._159_1_{5_1_)_(_)_{1_1_,_,_. _____
JHCKDHMUHAHTOM; KorponsHas
padora;|

Hroro no pazneny _5

Pa3nen 4. Anreépanueckue BoipaxkeHus. AjireGpandeckas ApoGh

4.1. Anrebpaunyeckas 1po0b. '2' 3aHI/ICBIBaTB
aﬂre6panqecxne§
BBIPOKEHIS;

42. | Jomennue s nepoenna, | [ Haxomrms oomacrs} | [Vermmid

—— ' onpejteres] ompoci
AUHOHAITEHOTO) ‘HKI_‘E_I?M_PHEHHI
BBIpaKEHI




BEIToHATE YHCIIOBBIC, EKOHTponb;E
[10/ICTAHOBKH H
BLIYMCIIATh 3HAYCHHUC
npoOW, B TOM YHCIIE C
TOMOIIBIO KaJIbKYJIATOPA;

4.3. OCH60BHOG CBOICTBO anrebpandeckoif '_2' qJOpMynPIpOBaTLE YCTHLII/I

HPORI: OCHOBHOE CBOMCTBO onpoc,;

anredpandecko apodu u HI/ICLMeHHHﬁE
MIPUMEHSTh ero IS :KOHTponb;E
npeoOpa3oBaHust JIpo0eid;

4.4. | Coxpamenne 1podeit. '_3' BLITONHATD JICHCTBHS  C | (Y CTHBII!
aﬂre6panquKHMH§ ‘_(3_111_)_(_)_(_:_,} ___________
podsMI; Tnchverbii

{KOHTPOIIb ;|

4.5, | Cnoxenue, Bhrantanme, ymuoxenne u | 3 BbINONHATh JEHCTBHS  Ci | Y CTHBIIL

JIeNieHHne anredpandeckux Apooei. = y ! i
anredpandyecKuMu jompoc;t
podsMI; TnchverHbi
{KOHTPOIIb ;|
4.6. | Npeodpasosare BipaKenmi, | i i IpUMCHSTH, VeTHbi
COJIepKAIINX ANreOpandecKie APOOH. bt = 1| peeeeeee———t
MpeoOpa3OBaHMS onpoc,:
BBIDKECHUM JUISI pemeHI/IﬂE HHCLMeHHHI‘/’IE
3a11aq;§ :KOHTponL;E

BelpaxxaTb  IepeMEHHBIE

3 hopmys (PpU3NYECKUX

rE€OMETPUYECKUX,,

OITMCHIBAIOIINX 6LITOBI>IC§




e

ICUTYalllN);

Uroro no pazaeny 115
Pa311e.11 5. YpaBHeHuA U HepaBeHcTBa. KBaspaTHble ypaBHeHHA
51, [ Kowparoe spamnee | Pacnosnanaty Vornmii
KBaJpaTHbIE ypaBHeHI/m;E onpoc;i
TncEMeHHbI
KoHTpOL
5.2. HenonHoe kBagpaTHOE ypaBHEHHE. '2' 3AMUCHIBATD (1) OpMYyI1Y; yCTHI:IfIE
KOpHEH KBaJpPAaTHOIO onpoc;i
YpaBHEHUS; pemarb HI/ICLMeHHHﬁE
KBAJPATHBIC  YPABHEHHS | KOHTPOIb;
— TIOJIHBIE W HEIOJIHBIE,
[IpoBonuTh mpocTeime
HccneILOBaHI/IHE
KBaJpaTHBIX ypaBHeHHﬁ;E
5.3. | opwyra  xopmeif  KBazpatHOro Pernatn ypaBHeHus,| | Y CTHBII
YPApHE: CBOIAIIAECS K | lompoc;;
KBaJPATHBIM, C TIOMOIIBIO HI/ICLMeHHHﬁE
peoOpa3oBaHui ¥, | KOHTpPOJIB;
3aMEHOU IIEPEMEHHOI;
5.4. | Teopema Buera. _2 DOPMYITHPOBATE TEOPEMY! | [Y CTHEII
Buerta, a Takxe o0OpaTHYIO onpoc;i
TEOpEMY, NPUMEHSTh OTH HHCLMeHHHﬁE
TEOpeM IS PElICHHs | KOHTPOIIb;)




5.5.

Pewmenne ypaBHeHUH, CBOISIIUXCA K
KBaJIpaTHbIM.

Pematn YpaBHEHMUS,

Y CTHBII

CBOJAIMUCCA K

OIIPOC;;!

KBaAPATHbBIM, C ITOMOUIBIO

I IncpMEHHBIH!

peoOpa3oBaHUA u

IKOHTPOJIb;|

3aMEHOU MIEPEMEHHOM;
Habmonate u

AHATN3UPOBATH CBSI3b
MEXKTY KOPHSIMU u
.Koatb(bHuHeHTaMHE

KBAJPATHOTO YPABHCHIS

5.6.

[pocreiimue  1poOHO-paIOHATBHEIC
YpaBHEHHSI.

Habmronarh u

AHAJIM3UPOBATb CBA3b

Y CTHBIN!
OIIPOC;;!

MCIKIAY KOPHAMU b5t

[ lcbMEeHHBI;

ko3 buIeHTaMy

KBaJPAaTHOI'O YPaBHEHMSI;!

KOHTPOJIb;|

5.7.

Penrenne TEKCTOBBIX 3a7a4 C IIOMOIIBIO
KBaJpaTHBIX YpaBHEHUI

Pemarh TEKCTOBBIE 3a1a4H!

Y CTHBIN!

aJIreOpanyeckuM;

OIIPOC;;!

CII0COOOM: TIEPEXOIHUTh OT)

I InceMEHHBIH!

CHOBeCHoﬁE

(hOPMYITUPOBKH  YCIIOBHUS
3a7aud K anreOpanyeckom
MO €N IIyTEM
COCTABJICHUSl YpPaBHEHWS,

€1IaTh COCTaBJICHHOC

YpaBHEHUE;|
MHTEPIPETUPOBATH!

€3yJIbTaT;!
3HAaKOMHUTBCA C HCTOPHEH
a3BUTHS anreopsl;

KOHTPOJIb;|




Hroro no pasneny: 11.5;

Pa311e.11 6. YpaBHeHust u HepaBeHcTBa. CUCTeMbl ypPaBHEHHUIT
p p yp
. r 1
6.1. |/lunciinoe  ypaBHemwe ¢ JABYMS | i PacriosnaBaTh JIMHEHHBIE, | Y CTHBIM]
MEepEMEHHBIMH, €ro rpaduk, npumeps | - 1
peleHus ypaBHEHH i B [ENbIX 9HCIaXx. YPaBHCHMSI C ABYML: OIIPOC,:
TIEPEMEHHBIMU;! I [ncoMEHHBIH;
oot i
[KOHTPOIE;
~ r 1
6.2. |Pewenne —cucrem JAByX JMHCHHBIX | i3 Pemarb cucrembl IBYX! | Y CTHBIM!
YpaBHEHUHU C ABYMSA IEPEMEHHBIMU. - " = 1
JIMHEMHBIX YPaBHEHUH C| | OIpoC;
JIBYMsI nepeMeHHbIMY, | {I1cbMEeHHBI
1101CTAHOBKOM 1 | KOHTPOJIb;|
[CHOMCHHEM,
(] i
6.3. | Hpumeper peIICHHs CHCTEM | 13 Pematpb npocTeiime; | |Y CTHBIM;
HCJIIMHCHUHBIX YpaBHCHUU C AByMS | — 1
TepeMEHHBIMH. CHUCTEMBI, B KOTOPBIX OJIHO! | OIIPOC;;
13 ypaBHEeHU! He sBisiercs; | IlnceMeHHbl;
JTMHENHBIM;| KOHTPOJIb|
[IprBOIUTE rpaguyueckyro
MHTEPIIPETALMIO PELICHHUS
YpPaBHEHHS C  JOBYMI
MIEPEMEHHbIMH U CHCTEM
YPABHEHUH C  JABYMS
[1EPEMEHHBIMMU;!
(o] 1
6.4, | Tpadiieckas i2i CTpOUTH rpadukw; | Y CTHBIH
UHTEPIIpETAlU YPABHEHUSA C ABYyM:A | =7 = " 1
NIEPEMEHHBIMUA M CHCTEM YPABHEHHH C JIMHCUHBIX YPABHCHUMU, B: | OIIPOC;;
ABYMs TIEPEMCHHBIMH. TOM 4YHCJIe  Ucnoub3ys | [ IncbMeHHBbI!
11U POBBIC PECYPCBL;} | KOHTPOJIb;,

Paznuuath napaJijiCJIbHBIC:

148 IEPECCKAIOIHECS




psIMble o 1706

YPABHEHUSM;!

6.5. | Pemienne TEKCTOBLIX 3214 ¢ MOMOMEBIO | i3 Periath TEKCTOBBIE 3a/1auM; | Y CTHBI!
CUCTEM YpaBHCHUU - 1 1
aJIreOpanyeckuM; OIpoc;;
T 1
CrI0co60M;; [ lncbMEeHHBI;
____________________ trviiriosiossense
‘ !
KoHTtposbHast
bl 20 e
pabora;
-
Hroro no pazneny: i
. ABHEHHA U HEPABEHCTBA. HepaBeHCTBA
Paznen 7. yp p Hep
v [} ]
7.1. UncnoBble HEPABEHCTBA U UX CBOMCTBA. _1 ®OpMy.TH/Ip0BaTI> CBOMCTBA yCTHI:IfIE
YUCJIOBBIX  HEPABEHCTB,! | ONIPOC;;
WUTIOCTpUPOBaTh MX Ha! | IInceMeHHBIH;
KOOPJIMHATHOM  NPSIMOIL,; | IKOHTPOJIb;;
JTOKa3bIBaTh!
aJIreOpanyvecku;;
% v [py] 1
7.2. | HepaBeHcTBO ¢ 0HOM NEPEMEHHOI. _2 [IpyMeHSATh cBO¥iCcTBA | |Y CTHEI]
HEPABEHCTB B X0J1€! | lonpoc;;
CLICHUS 3amay;; | IInceMeHHbII
IKOHTPOJIL]
7.3. | Jluneiinbe _ HepaBeHCTBa € OZHOM 2 Pemarts IMHeHHbBIC YCTHBII\/'IE
NEPEMEHHOU U UX PCIICHUEC. - " 1
HEPABEHCTBA C  OIHOIA | ONIPOC;;
NIepeMeHHOI, n300paxars; | IlnceMeHHbIi;
€IICHNE HEPaBEHCTBA Ha! | IKOHTPOJIb:|

Y1 CJIOBOU IIPSIMOM;




7.4. CI/ICTSMI)I HHHeﬁIjLIX HEPABEHCTB C Pemars CHUCTEMBI YCTHBII\/'IE
OJHOU IMEPEMEHHOUN U UX PEHICHUEC. o 1
JIMHEMHBIX  HEPaBEHCTB,! | l0IIPOC;;
N300paxarh pemrenue; | [lucbMeHHBIH;
CHUCTEMbl HEPABEHCTB Ha! | IKOHTPOJIb;;
YU CIIOBOM MIPSMOI;
“ = r- 1
7.5, | Wsobpaenne pemlenns JMHEHHOIO | i, i Pemats CHCTEMBI | Y CTHBIN
HEPaBCHCTBA U UX CUCTEM Ha YUCIIOBOU | - = 1
N300pakaTh pemienue; | [ luceMeHHBI
CHUCTEMbl HEPAaBEHCTB Ha! | IKOHTPOJIb;
1
Y1 CJIOBOM npsamoit; | IKoHTposibHas
pabora;
=
Hroro no pasneny: 12
Pa3gen 8. ®yuxnun. OcHoBHBIE MOHSTHS
y
r- 2 i R 1
8.1. | !Momsrue dymiyms. i 0] lcronb30BaTh Y CTHBIN
= e , s i
(YHKIINOHAJIbHYIO! OIpoc;|
TEPMUHOJIOTHUIO n | [IncbMeHHBbIH!
CHMBOTHICE KOHTPOT;
- |
8.2, |Obnacte ompenieneHMs H MHOXECTEO | i BhIunciiaTh 3Ha4YeHwus: | Y CTHBIN
3HAUCHUH (QYHKIUH. bt = 1
byHKINH, 3aJIaHHBIX! | IOTIPOC;|
dbopMynamMu (mpwu | [lucbMeHHBIN]
HE00XO0AUMOCTH; KOHTPOJIb|
MCI0JIb30BaTh
KAJIbKYJIATOP); COCTABIISATH
TaOIUIBI 3HAYEHUI




8.3. | Cuocolt sanams GymKmii. CTpouTh 1O  TOYKaM | |Y CTHEII
rpauKu dyHKmit; | onpoc;
[ncevennplil
konTpOL]
8.4. | Mo gy, il omaresrm Norauii
DYHKIHOHATBEHYIO! onpoc;qi
TEPMHUHOJIOTHUIO I/I HI/ICLMeHHHﬁE
CHMBOJIHKY;| KOHTPOJIb;
liccnenoBaTb  NpUMEpHI
rpaUKOB, OTPAKAIOIIUX
€aJIbHbIE IPOILIECCH U
B eI
B.5. | Croera s, oropmeme | | Ticriomsonars Ve
rpaduke et = i . fmmmamanmn |
(b yHKIIMOHATIBHYIO! OIIPOC;;!
TEPMUHOJIOTHUIO 1/1 HI/ICBMGHHLIﬁE
CHMBOJIHKY;| KOHTPOJID
lccnenoBatb ~ IpUMEpHI
rpaKOB, OTPAKAIOLIUX
€aJIbHbIE TPOIECCHl U
STBITCHIIS;)
CII0/Tb30BaTh)
KOMITBIOTEPHEIE
ITPOrPaMMbI TUIs
ITOCTPOEHUS rpauKkoB
(GYHKIUH U M3YYEHUS HX
cBOTiCTE;
Hroro no pazneny: _5

Pasz]e.n 9.(I)yHKupm. YucaoBbie yHKIUU




9.1, | Mrenne u TOCTPOCHHE Haxoqute ¢ ITOMOIIBIO 'V CTHBI!
rpaduKoB QYHKIHIH. -
rpaduka (GyHKIMH | OTIPOC;;
3HAYCHWE  OJHOM U3 HHCLMeHHHﬁE
paCCManHBaeMHXE ,KOHTponL;E
BEIIMYUH  TI0 3Haqumo§
Apyroii;
9.2. |Tpuveps  rpaguxos  ymcuni, | ifi B HECJIOXKHBIX CIyuasx; | Y CTHbII
OTPaXKAIOIIIX PEAbHBIC MTPOIIECCHL. = = y
BBIPAKATh dbopmyoit | lompocs;
3aBHCHUMOCTD MEXTY HI/ICLMeHHHﬁE
BeIMHHAMIL KOHTPOIIE
9.3. | @ysxuwm, omucemsanomue mpamyio | ] OnuChIBaTH XapakTep | 1Y CTHBII
oOpaTtHyIo MPOINOPLUUOHANbHEIE | = = i
3aBHCUMOCTH, HX TPapUKH. M3MCHCHU A OQHOM: | OIIPOC,;
BEIIMYMHBI B 3aBUCHMOCTH. HI/ICLMeHHHﬁE
OT UW3MEHEHHUsl JPYroii; :KOHTpOJ'Ib;E
9.4. | Tumepdona. |_2| PacriosnaBathb BHIBY | 'Y CTHBII
M3y4aeMbIX dymKmiz; | onpoc;
Tucnvermbii
KoTpO;
9.5. | Tpagux dymmm y = x2. 2 TTokasbIBaTh, Y CTHBI
CXEMATHYCCKHU TOJIOKCHHE! onpoc;i
Ha KOOPJIMHATHOI HHCLMeHHHI‘/’IE
TIJIOCKOCTH rpaduKoB ,KOHTponL;E

GbyHKINH BUga: y= X2, Yy =

X3,y=KOpEHb KBaJIPaTHbIN

s X, y = | x [




________________________ .

9.6. | oymaumy =22 y=x, i1 lcronb30BarTh, Y CTHBIH;
o e e yamoraeno; onpoc___
rpaduyeckue; [ lcbMEeHHBII;
IIPEACTABICHUSA UL ,KOHTponL;E
PELICHNS U UCCIIEI0BAHUs
YPAaBHEHUH W CUCTEM
ypaBHeHHﬁ;E
[ [puMeHAThH UG POBHIE
pECyYpChl JIsI TOCTPOECHUS
rparKoB GbyHKIMH;
Hroro no pasneny: '_9'
Pasges 10. [loBTOpeHre U 06061I€eHIE
10.1. | lloBropeHne OCHOBHBIX IIOHATHH M '6' '1' BI)I6I/IpaTI>, IPUMEHSIT, yCTHI:IfIE
METOI0OB KypcoB 7 u 8§ Kiaccos, | - = y
06oG1uenne 3HaHMIL. OLICHUBATh CIOCOOBI | I0ITPOC;!
CpaBHEHUS 4yuCell, HI/ICLMeHHHﬁE
BbmncneHI/H‘/'I,E _IS_(_)_I_{_"{‘_I_)_(_)_J_I_I_)_;_E
1peoOpa3zoBaHHill KOHTpOJ'IBHaHE
BBIPAYKCHMUI, pemeHI/IﬂE a60Ta;§
ypaBHeHHfI;E
OCYIIECTBIATH|
caMOKOHTponLE

BBITIOJIHIEMBIX JE€HCTBUI

1 CaMOIIPOBEPKY.

€3yJIbTaTa BBIYHCIICHUMH,

1peoOpasoBaHHmil,

HOCTpoeHHﬁ;E

Pemiatp 3a/1auun u3
eaJIbHOM JKU3HH,

HpI/IMeHHTI)E

MATCMATHYCCKUC 3HAHUIL

JUIL  PCIICHHA 3adad U3




TIPYTHX MIPEIMETOB;
Pemars TEKCTOBBIE
3a1a9H, CPaBHHBATb,
BBHIOMPATH CITOCOOBI
pelieHus 3aJauy;

Utoro no pazneny: 0!

OBUIEE KOJIMYECTBO YACOB| 102 10 0
I10 ITPOTPAMME
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