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IHHOACHUTEJBbHAA 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJITEBPA"

Pabouas nporpamma no yuyeOnomy Kypcy "Anredpa" mns oOyyaromuxcs 7-9 kimaccoB papaboTana
Ha ocHOBe {enepasbHOr0 TrOCYAapCTBEHHOrO0 0OOpPa30BaTENBbHOIO CTAaHAAPTa OCHOBHOIO OOLIETOo
00pa3oBaHMs ¢ Y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBAHUH, MPEIBSBISEMBIX K MaTEMaTHYECKOMY
00pa3oBaHMIO, U TPAAULUN POCCUHCKOr0 00pa3oBaHus, KOTOpble 00ECIeUYNBAIOT OBIAJCHUE KIOUEBBIMU
KOMIIETEHIUSIMH, COCTABIISIOIIMMU OCHOBY JUISl HETIPEPHIBHOTO 00pa30BaHUs U CaMOPa3BUTHUS, a TAKKE
LIEJIOCTHOCTh  OOIIEKYJIBTYpHOIO, JIMYHOCTHOTO U II03HABaTEIbHOI'O pa3BUTUs oOydaromuxcsi. B
nporpaMMe Yy4YTeHbl HJeH M MoJoKeHuss KOHIenuuu pa3BUTHS MaTEMaTHYecKOro oOpa3oBaHUS B
Poccutickoit @enepanuu. B smoxy mudpoBoii Tpanchopmanu Bcex chep 4eT0BEYSCKON NeITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM YEJIOBEKOM ©Oe3 0a30BOM MaTeMaTH4ecKoi
MOJrOTOBKM. Y3K€ B ILIKOJIE MaTeMaTHKa CIYXXUT OINOPHBIM IPEIMETOM sl M3Y4YEHUS CMEKHBIX
IUCLUIUIMH, a MOCTE HIKOJBl PeaTbHOM HE0OXOAUMOCTHIO CTAHOBUTCS HEMpPEPhIBHOE 00pa3oBaHME, YTO
TpeOyeT MOIHOLIEHHOM 6a30B0i 00111e00pa30BaTEIbHON MOATOTOBKY, B TOM YHUCJIE U MAaTEMaTHYECKOM.

310 O0O0YCIOBIEHO TEeM, 4YTO B HAad JHU pPacTéT 4YUCIO Tpodeccuii, CBI3aHHBIX C
HEMOCPEJCTBEHHbIM IPUMEHEHHEM MAaTeMaTUKU: U B cdepe SKOHOMUKM, M B OuH3Hece, U B
TEXHOJIOTUYECKHUX 00JIaCTAX, U J1ake B TyMaHUTApHBIX cpepax. TakuM o0pa3oM, Kpyr IIKOJIbHUKOB, JUIsS
KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM IPEAMETOM, PACIIUPSIETCS.

[IpakTryeckas TOJE3HOCTh MaTeMaTHKH OOYyCIIOBIIEHa TE€M, 4YTO €€ TMpeIMeTOM SBISIOTCS
(GyHIaMeHTalbHble CTPYKTYpbl Hallero MHUpa: HPOCTPAHCTBEHHbIE (OPMBI M  KOJIUYECTBEHHbBIE
OTHOIIEHUS OT MPOCTEMIIUX, YCBAaWBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, A0 JIOCTATOYHO CIIOKHBIX,
HEOOXOUMBIX JJIsl pa3BUTHs HAYUYHbIX U MPHUKIAIHBIX HJei. be3 KOHKPETHbIX MaTeMaTH4YEeCKUX 3HAHHUH
3aTpyIHEHO TIOHMMaHUE MIPUHILIMIIOB YCTPONCTBA U UCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUITHE
u MHTEpIpeTanus
pa3sHOOOpa3HON COUMANbHON, DSKOHOMHUYECKOH, NOJIMTUYECKOH uHpopMmanuu, wManodddexkTuBHa
IIOBCEJIHEBHAsA IIpPAKTUYeCKas JesATeabHOCTh. Kakaomy uyenoBeKy B CBOEH JKM3HU NPUXOAUTCS
BBIIIOJHATh pacuy€Tbl W COCTaBISATh AJITOPUTMBI, HAXOJUTh U NPUMEHATH (OPMYJIbI, BIAAETh
NPAaKTUYECKUMU NpUéMaMHU TE€OMETPHUECKUX HW3MEpPEHHH M IOCTPOEHUH, YMTaTh HH(OpMAIHIO,
MIPEJICTAaBICHHYI0 B BHJE TaOIuI], JuarpaMM M TpauKoB, >KUTh B YCIOBUSIX HEONPENEIEHHOCTH U
MOHUMAaTh BEPOATHOCTHBIN XapakTep CIIy4alHBbIX COOBITHH.

OAHOBPEMEHHO C PACHIMPEHHUEM cep MPUMEHEHUS MaTeMaTHUKU B COBPEMEHHOM OOIECTBE BCE
Oosiee BaKHBIM CTAHOBHUTCS MAaTE€MAaTHYECKHM CTHJIb MBIIUICHUS, MPOSBISIIOIIUICS B OINpPeNeEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpolecce u3yueHuss MaTeMaTUKU B apceHasl MPUEMOB U METOJIOB MBILUICHHUS
YeJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKLHMS U JEAYKIUs, 00001IIeHre U KOHKpEeTU3alus,
aHaJIM3 W CUHTE3, KiIaccuuKauMs W CUCTeMaTu3auus, adbcrparupoBaHue U aHaiorus. OObEKTHI
MaTeMaTHYECKUX YMO3AKIIOUEHUH, MTpaBuiia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX
IIOCTPOCHUM, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHsS (opMyIHpoBaTh, OOOCHOBBIBATH U JI0OKa3bIBATh
CYXJIEHUs, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE MbIIIJIeHHE. Beaymas posib NpUHAIIEKUT MaTeMaTHKE U
B (POPMHUPOBAHUU AITOPUTMUYECKONW KOMITIOHEHTHI MBILIUICHUS M BOCIIUTAHUU YMEHUU JIEHCTBOBATH IO
3aJJaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh NU3BECTHBIE U KOHCTPYUPOBaTh HOBBIE. B mporecce pemenus
3aJ1a4 — OCHOBOM y4eOHOM /1eATeNbHOCTH Ha YPOKax MaTeMaTHUKU — Pa3BUBAIOTCS TaK)Ke TBOpUECKas U
MPUKJIaIHAsi CTOPOHBI MBIILJICHUS.

OOyuenune MaremMaTuke JTaET BO3MOXKHOCTh Pa3BUBATh Yy 00YHYaAIOLIMXCS TOYHYIO, PAllHOHAIBHYIO U
MH(OPMATUBHYIO peYb, YMEHUE OTOMpaTh Haumbojee NOJIXOJANIME S3bIKOBbIE, CHMBOJIMYECKHE,
rpaduyecKkue cpecTBa IS BBIPAXKEHUS CYXKISHUIN U HArJIsIIHOTO UX MPECTaBICHHUS.

HeoO0xoauMbpIM KOMIIOHEHTOM O0IIel KyJbTYphl B COBPEMEHHOM TOJKOBAaHUU SBIISETCS 0Olee
3HAKOMCTBO C METOJaMHU TO3HAHUS JEMCTBUTEIBHOCTH, INPEACTABIECHUE O NPEAMETE U METOAAX
MaTeMaTUKH, WX OTIWYMA OT METOAOB JAPYTUX €CTECTBEHHBIX W TyMaHHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHMs MaTeMaTUKW JJIS peIIeHUs Hay4HbIX M TNPHUKIATHBIX 3a1ad. Takum
o0pa3oMm, MareMaTH4eckoe oOpa3oBaHHME BHOCHUT CBOIl BKJIaJ B (opMUpOBaHUE OOLIEH KyJIbTYphI
YeJI0BEKA.



N3ydyeHne MaTeMaTUKH TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHHIO YEJIOBEKA, TOHUMAHUIO
KpacoThl U U3SIIECTBA MATEMAaTHYECKUX PACCYKJIEHUH, BOCIPUATUIO T€OMETPHUECKUX (HOPM, YCBOCHHUIO
UJIeu CUMMETPUH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJITEBPA"

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOW IIKOJBL: OHA OOECIEUMBAET H3yueHHUE
OpYTUX AWCHMIUIAH, KaK eCTECTBEHHOHAy4YHOTO, TaK M TyMaHUTapHOTO IMKJIOB, €€ OCBOCHHUE
HeoOX0UMO ISl IPOAOJKEHUs 00pa30BaHUsl U B MOBCEIHEBHOM ku3HU. Pa3zButue y oOyuwarommxcs
HAyYHBIX MPEJICTaBICHUM O MPOUCXOXKACHUM U CYIIHOCTH anredpanyeckux adcTpakiuii, crocobe
OTpaXEHHUS MaTeMaTUYeCKONl HayKoWl sBIEHUII U TPOIECCOB B MpUPOAEe U O0O0IIecTBe, poJU
MaTEeMaTHYeCKOro MOJICJIMPOBAHUS B HAYUYHOM IO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMS] M KAueCTB MBIIUICHUS, HEOOXOAMMBIX [UIS aJanTallid B COBPEMEHHOM
uuppoBoM obmiectBe. M3ydeHue anreOppl €CTECTBEHHBIM 00pa3oM oOecredyrBaeT pa3BUTHUE YMEHUs
Ha0II0/1aTh, CPAaBHUBATh, HAXOAUTHh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBATh CBOU JACHCTBUSI U BBHIBOJBI, (POpMYIHpoBaTh yTBEepkaAeHusA. OcBOeHUE
Kypca anreOpbl oOecredyrBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOydYalolUuXCs: OHU HCIHOJB3YIOT
JeNyKTUBHbBIE u WUHIYKTHUBHbBIC paccyxaeHus, 00001eHNe u
KOHKpeTH3anuio, abcrparupoBanue M anajoruto. OOydeHue anreOpe MpeaArnonaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOSITENIEHON JEATEIbHOCTH OOYYaIOIIUXCs, MOITOMY CaMOCTOSITENIbHOE peIIeHHE 3ajad
€CTECTBEHHBIM 00pa30M SIBIISICTCS peann3alieil 1eaTeIbHOCTHOTO MPUHITUIA 00yYeHHUS.

B crpykrype mporpamMmbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJIEP)KATEIbHO-METOAMYECKHe JHHUU: «Yncina W BBIYHCICHU», «AlreOpandeckue
BBIpQKEHUS»;« YpaBHEHH U HepaBeHCTBay; «DyHkium». Kaxmgas w3 3THX  coaepikaTesbHO-
METOAMYECKUX JIMHUIA pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUYCHUS Kypca, ECTEeCTBEHHBIM 00pa3oM
NeperuieTasicb U B3aUMOJICHCTBYs ¢ JAPYTMMM €ro JUHUAMU. B Xone m3ydeHus kypca oOyyarommMmcs
MIPUXOJUTCS JIOTHYECKU PACCY’KAATh, UCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIH S3bIK. B CBSI3H ¢ 3THM
11€J1ec000pa3HO BKIOYUThH B MPOTrpaMMy HEKOTOPbIE OCHOBBI JIOTUKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE
paszensl MaTeMaTHYECKOTO O0pa30oBaHUsS M CIOCOOCTBYIONIHE OBJIQJACHHUIO OOYYaIOIIUMHKCS OCHOB
YHHUBEPCAJIBHOI'O MAaTEMAaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO yTBEPXKJaTh, YTO COJEpKATEIbHON
U CTPYKTYpPHOI 0COOEHHOCTBIO Kypca«Anredpay SBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne auHUM «YHClia W BBIUMCIEHUS» CIY)KUT OCHOBOHM ISl JajJbHEWILIEro W3Yy4YeHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHUS TIOJIb30BAThCSl aAJITOPUTMAMHM, a TAK)KE MPUOOPETEHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX
JUTsl TOBCEAHEBHOM KU3HU. Pa3BuTHE MOHATHA O YMCIIE€ B OCHOBHOM IIKOJIE CBSA3aHO C PAllMOHAJIBHBIMU U
UppalMOHATLHBIMH YHCIaMH, (POPMUPOBAHUEM TPEJCTABICHUN O IEHCTBUTEIHHOM YHUCIE. 3aBepIlIeHue
OCBOEHUS YHCIIOBOM JIMHUU OTHECEHO K CTapIlIieMy 3BeHY 00111ero o0pa3oBaHusl.

Copepxanue IByX aireOpandeckux JUHUN — «Anredpanyeckue BBHIPAKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYeT (OPMHPOBAHUIO y OOYYAIOIIMXCA MaTEeMaTHYECKOro  arrmapara,
HE0OXOUMOr0 JUIsl pellleHus 3a7jad MaTeMaTUKH, CMEXHBIX MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. B OCHOBHOH mIKojie y4eOHBIN MaTepuan TIpyNmnupyeTcs BOKPYT pallMOHAJIBHBIX BBIPAKEHUH.
Anrebpa 1eMOHCTPUPYET 3HAUEHHE MaTEMaTUKU KaK S3bIKa JUIS IIOCTPOEHUSI MaTEMaTUYECKUX MOJIENIEH,
ONMCaHMs TPOLECCOB W SBJICHUH pealbHOro Mupa. B 3amaum oOydyeHus anredpe BXOAAT TaKxke



IaJbHEHuIIee pa3BuTHE
QITOPUTMHUYECKOTO MBIIIJICHHUS,, HEOOXOAUMOT0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca MH(GOPMATUKH, U
OBJIaJICHHEC HAaBBIKAMH JIEAYKTHBHBIX paccykiaeHuii. [IpeoOpa3zoBaHre cMMBOIHHBIX ()OPM BHOCHT CBOM
crnenupuUeckuii BKJIaJ B pa3BUTHE BOOOpaKeHMs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne (yHKIMOHATBHO-TPA(QHUECKON ITUHUM HAIEICHO HAa TOJYYEHHUE IIKOJIbHUKAMU
3HaHUN O (QYHKIUSAX KaK BaKHEHIIEW MaTeMaTH4ecKOW MOJENU JUIsl ONKCAHUS U UCCIIEIOBaHUS Pa3HO
00pa3HBIX MPOIECCOB M SIBJICHUN B mMpupojae u odmiectBe. M3ydeHne 3TOro marepuana CrocoOCTBYeT
pPa3BUTHIO Yy OOy4YaroIIMXCS YMEHHS MHCIIONb30BAaTh pA3IMUYHbIE BbIPA3UTEIbHBIE CPEJICTBA SI3bIKA
MaTEMaTHKd —CJIOBECHBIE, CHMBOJHUYECKHE, Tpaduueckre, BHOCUT BKJIad B (OPMUPOBAHUE
MPeJICTAaBICHUI O POJIM MATEMATUKH B Pa3BUTHH HUBUIN3ALUU U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo y4yeOHOMY IUiaHy B 7—9 Kiaccax u3ydaercs y4eOHBI Kypc «Anredpa», KOTOPBIHA
BKJIIOYAET CIIEAYIOUINE OCHOBHBIC pa3jieibl coiepxaHus: «Hucia M BBIYUCICHHS», «Anredpanyeckue
BBIPAKECHUS», « Y PABHEHUS U HEPABEHCTBA», «DyHKIUN».

Y4eOHbIN TUTAH Ha U3y4eHHE anreOpsl B 7—9 Kiaccax OTBOAUT HE MeHee 3 ydeOHBIX YacoB B
HE/IeTI0 B TE€UYEHHE KaKJIOro rojaa oOydeHHs], BCETo 3a TpH rojaa oOydeHus — He meHee 306 yueOHBIX
9acoB.

COJEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucaa ¥ BLIYUCIECHUS

PanmonanbsHbie yncna.

JlpoOu OOBIKHOBEHHBIC W JIECATHYHBIC, MEPEXOJl OT OJHOM (OpPMBI 3amucu ApoOeit K Ipyroi.
[ToHATHE palMOHANLHOTO 4YHCJA, 3allUCh, CPABHEHHUE, YIOPSIOYUBAHHE PALMOHAIBHBIX YHCEIL.
Apudmernueckne JSHCTBHUS ¢ PAMOHAIBHBIMHM YHCIaMH. PellleHue 3a/au U3 peajbHON NMPaKTHKU Ha
4acTu, Ha IpoOHu.

CreneHb C HaTypaJbHBIM ITOKa3aTeJIeM: OIpeAeTeHue, MpeoOpa3oBaHNe BBIPAXKECHUII HA OCHOBE
OTIpeJIeNIeHUs], 3aMUCh OONBIINX 4Yucel. [IpOomeHTsI, 3amuch MPOIEHTOB B BUAE IpoOH M JAPOOH B BHIE
IPOLIEHTOB. TpH OCHOBHBIE 33]]aUl Ha MIPOLIEHTHI, PELICHUE 33/1a4 U3 PeaTbHON MPaKTHUKH.

HpI/IMeHeHI/Ie MMPU3HAKOB AOCJIUMOCTH, PA3JIOKCHUEC HA MHOXUTCIN HATypaJlbHbIX YHCCIL.
PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIC IIpAMAA U o6paTHa5{ MMpONMOpPLIUOHAJIBHOCTH.

Auaredpanyeckne BbIpaKeHHA

[lepemeHHbIe, YHCIIOBOE 3HAUEHUE BBIPAKEHUS C TMepeMeHHOW. JlomycTuMble 3HAYCHUS
MEPEMECHHBIX. HpeJICTaBJ'ICHI/Ie 3aBUCUMOCTH MCXKIY BCIWMYMHAMH B BH/IC q)OpMy.]'H)I. Brrancnennsa no
dhopmyam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pAaBHbIE BBIPAKEHHUS, IpaBHUIIa
peoOpa3oBaHus CyMM M TPOU3BEIEHUI, MpaBUia PACKPBITHS CKOOOK W MPHUBEACHUS MOJOOHBIX
ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAITbHBIM MOKA3aTEIEM.

OnHounensl W MHOrowieHbl. CreneHb MHoOroujeHa. CIOXKEHWE, BBIYMTAHHUE, YMHOXKECHHE
MHOTOWICHOB. DPOPMYJIbI COKPAIIEHHOTO YMHOXKEHUSA: KBaJApaT CyMMbI U KBaApar pazHoctu. Dopmyna
pPa3HOCTH KBaJapaToB. Pa3noxkeHne MHOTOWICHOB HA MHOYKUTEIIH.



YpaBHeHus

VYpaBHeHHE, KOpEHb YypaBHEHMs, IpaBWia IpeoOpa3oBaHUs YpaBHEHUS, PaBHOCUIBHOCTb
ypaBHeHU. JIMHEWHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YUCIO KOPHEM JIMHEHHOTO YypaBHEHUS,
pelleHne JIMHEHHBIX ypaBHeHM. COCTaBlIeHHE YpaBHEHUH 10 YCJIOBHIO 3aJ1a4d. PerieHue TEKCTOBBIX
3aJay ¢ MOMOIIbI0 ypaBHEHUH. JIuHelHOe ypaBHEHHE ¢ ABYMs IEpeMEHHbIMU U ero rpaduk. Cucrema
JBYX JIMHEWHBIX YpPaBHEHUH C JByMs IEpEMEHHBbIMU. PelleHune CHUCTeEM YypaBHEHHUH CHOCOOOM
IIOCTaHOBKU. IIpuMepsl pelmeHns TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPABHEHHM.

Koopaunatsl u rpaduxu. @yHKunu

Koopaunara Ttoukm Ha npsmon. UucinoBble NpOMEXYTKH. PaccrosHue Mexay AByMs TOYKaMU
KoopauHaTHOH mpsimoii. [IpsimoyronbHast cucrema koopaunat, ocu OX m Oy. AGcmmcca U opauHara
TOYKM HAa KOOPIMHATHOW IutockocTH. Ilpumepsl rpadukos, 3aaanHbix Gopmynamu. Urenue rpadukoB
peanbHbIX 3aBucuMoctei. [lonstue ¢ynkmuu. I'padux ynkumu. CpolictBa (yHkuumil. Jlunelnas
¢byHkuus, e€ rpaguk.

I'paduk ¢yskmun y= Ixl. I'padmuyeckoe penieHue THMHEWHBIX YpPaBHCHHA M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa v BLIYUCIEHUS

KBanpatuslit kopens u3 uncna. [lonstue 06 uppannoHaibHOM yncie. JlecsaTuuHble TpUOIMKEHUS
UppalMoHaNbHBIX uucen. CBoHCTBa apupMETHYECKHX KBagpaTHBIX KOpHEH M WX MPHUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BEIYUCICHUSIM. [leficTBUTENbHBIC YHCTIA.

Aaredpanyeckue BbIpaKeHHUs
KBagpartHslii TpEXUIEH; pa3IokKEHNE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO anreOpandeckoil npoOu. CrokeHue, BbIYUTAHHE,
YMHOXXEHUE, JieJIeHHe areOpanyeckux aApooeil. ParrioHanbHble BIpaKeHHs U UX IpeoOpa3oBaHue.

YpaBHeHNd U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢popMyna KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema Bueta. Permenue

YpaBHEHMH, CBOJAIIMXCA K TMHEHHBIM U KBagpaTHbIM. [IpocTeiinne qpoOHO-paioHaIbHbIE YpaBHEHHUS.

I'paduueckas uHTEpHpeTaLusi ypaBHEHUN C JBYMsI IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHHUH C
IBYMsI IepeMeHHbIMU. [IprMeps! peleHus CUCTeM HEeTMHEMHBIX YPaBHEHUHN C IBYMsI IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a1a4 aJlFC6paI/I‘-IeCKI/IM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M MX CBOWcTBAa. HepaBeHCTBO ¢ 0HOM mepemMeHHOW. PaBHOCMIBHOCTH
HEpPABEHCTB.

JIuneliHple HepaBeHCTBA C OAHOW IepeMeHHOM. CHCTEeMbl JIMHEWHBIX HEPAaBEHCTB C OJHOU
IIEPEMEHHOM.

DyHKUMH

[Tonstue pynkuu. O6acTh ONMpeaeIeHns] 1 MHOKECTBO 3HaueHHH (yHKIMHU. CriocoObI 3a1aHus
GbyHKIUH.



I'padux pynkiun. Yrenue cBoicTB pyHKIMM 1o e€ rpaduky. Ilpumepsl rpadukoB QyHKIHIA,
OTpaXKAIOIIUX peabHbIE MPOLIECCHI.

OyHKIHMH, ONUCHIBAIOIINE MIPSIMYIO B OOPAaTHYIO TIPOMOPIIMOHATLHBIC 3aBUCIMOCTH, UX TPa(UKH.
OyHkIuu Yy = X3,y = X3, y=\/x, y= Ixl.

I'padmueckoe penieHne ypaBHEHUH U CHCTEM ypaBHEHUH.
9 KJIACC

Yucia 1 BBIYUCJIEHUSA

PaI_[I/IOHaJ'IBHBIe quciia, ppalquOHaJIbHBIC YUCJIa, KOHCUYHEBIC U OeCKOHEYHEIE JCCATHYHBIC ,I[pO6I/I.

MHOXECTBO JCHCTBUTEIBHBIX YHCENT, JCHCTBUTEIbHBIC YHUCIA KaK OCCKOHECUYHBIC JECSTUYHBIC
Ipoou.

B3auMHO 0JHO3HaUYHOE COOTBETCTBHE MEXKJIY MHOXKECTBOM JIEHCTBUTENBHBIX YHUCET W
KOOPJMHATHOM MPSIMOMA.

CpaBHeHUE JNEHCTBUTENBHBIX YHUCEN, apuMeTHUecKue IEHCTBUs C JIeHCTBUTEIbHBIMU YHCIAMU.
N3mepenus, npubInKeHusl, OLICHKH.

Pa3mepbl 00bEKTOB OKPYXKArOIIETr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPY’KAIOLIEM MUPE.

[TpubnmxE€HHOE 3HaYCHUE BETUYUHBI, TOYHOCTh pulmkenus. Okpyrienue yucen. [lpukuaka u
OILIEHKA PE3yJIbTAaTOB BHIYUCICHUH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

YpaBHEHHUsI C OJHON ITEPEMEHHOM.

JIuneliHoe ypaBHeHMe. PenieHue ypaBHeHUH, CBOIAIIMXCA K JMHEMHbIM. KBagpaTHOe ypaBHEHUE.
Pemenne ypaBHEHM, CBOISAIIMXCS K KBaApaTHbBIM. bukBaapatHoe ypaBHeHue. lIpumepsl pemieHus
YpaBHEHUH TpeTbe U 4YeTBEPTOM cTemeHel pasjoKeHHeM Ha MHOXMUTeNU. Pemenue apoOGHO-
paloHaIbHBIX YpaBHEHUH. PeleHre TeKCTOBBIX 3a/1au alnredpandeckuM METOOM.

CucreMbl ypaBHEHHUH.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMH U ero rpaduk. Pemenue cuctem IByX JIMHEHHBIX YpaBHEHUH €
IByMs IIEpEeMEHHBbIMU. PellleHne cucreM AByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEHMHOE, a JApyroe —
BTOpOI1 creneHu. ['papuueckas nHTEpIpeTalys CHCTEMbl YPaBHEHUN € ABYMS [IE€PEMEHHBIMHU.

Perrenre TekCTOBBIX 3a71a4 aNTreOpanyecKuM CIIoCOOOM.

HepasencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA. PellleHHE JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
Pemienne cucteM JMHEWHBIX HEPABEHCTB C OAHOM TlepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas
MHTEpHNpEeTaIs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUH

Ksagparnunas gynxius, e€ rpaduk u cBoiictBa. [lapaboma, KoopaAMHATEI BEPITUHBI TTapabOIIbI,
0Ch CUMMETPUH MapaloJIbl.

Ipadukn dysxmmit: y =kx, y=kx+b, y=k/x. V=Vx, y=x*.y = | x | n ux cBoiicTsa.

Yucy10BBIE MOCJIEI0BATEIHLHOCTH

OHpC,Z[CJ'ICHI/IC U CIIOCOOBI 3aJlaHUs YHCIOBBIX IIOCIEN0BATEIbHOCTEN.

[ToHsiTHE 4YMCTOBOM MOCIENOBATEIBHOCTH. 3aJlaHUE TMOCIEAOBATEIBHOCTH PEKYPPEHTHOM
bopmyoit u GopMyIoii N-ro uieHa.

Apudmerndeckas ¥ reOMeTpuIecKas IpoOrpeccuu.



Apudmerndeckass u reomeTpuueckas nporpeccun. Dopmynbl N-TO 4YieHa apuPMETHUSCKON H
TEOMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4YiIeHOB apu(METHYECKOW M TEOMETPHUYECKOW TMPOrpeccHil TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIA U SKCITOHEHIIMATbHBIN pocT. CIOKHBIEC MPOLIEHTHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

OcBoenne ydeOHOro Kypca «Anredpa» JHODKHO OO0eCleurBarTh JOCTHIKEHHE Ha ypOBHE
OCHOBHOI'O 06H.ICFO O6pa30BaHI/IH CICAYIOUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW IMPECAMCTHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpPaMMbl y4eOHOro Kypca «Airedpa» XapakTepU3YIOTCS:

IlarproTHyeckoe BOCIUTAHME: TPOSBICHUEM MHTEpPECa K MPOIUIOMY M HACTOSIIEMY POCCHUMCKOM
MaTEMaTHKH, IICHHOCTHBIM OTHOLICHHEM K JOCTHKEHHMSIM POCCHMCKMX MaTEMaTHKOB M POCCHICKOMA
MaTEeMaTHYECKOH IIKOJIbI, K UCIOJIB30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HAyKaX U MPUKIATHBIX cepax.

I'paixknanckoe M JYXOBHO-HPABCTBEHHOE BOCIHHMTAHHE: TOTOBHOCTHIO K BBIMOJHEHUIO
00s13aHHOCTEH Tpa)kIaHWHA W peald3allud €ro MpaB, MPEACTABICHHEM O MAaTeMaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYp, SIBICHMIA, MPOLEAYp TIpaxkIaHCKoro obiiectBa (BbIOODHI,
OMPOCHl U TMp.); TOTOBHOCTBIO K OOCYXKIEHUIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHUXEHHH HayKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3TUYECKUX TPUHIUIIOB B
NEeSTENIbHOCTH YYEHOTO.

TpyaoBoe BocnMTaHMe: YCTAaHOBKOM HAa AKTUBHOE y4acTHE B PEIICHUM IPAKTUYECKHUX 3aaad
MaTEeMaTUYeCKON HaIpaBJI€HHOCTH, OCO3HAHUEM BaXHOCTH MaTeMaTH4YecKoro oOpa3oBaHUS Ha
MPOTSKEHUM BCEH KU3HU Uil  YCHEIHOM MNpodecCHOHATbHOM JEATEeIbHOCTH U pa3BUTHEM
HEOO0XOIUMBIX YMEHUU;
OCO3HAaHHBIM BBIOOPOM M TOCTPOEHHMEM WHIMBUIYAIbHOM TpPaeKTOpUM OOpa30BaHMSI M >KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEN.

JcTeTHYECKOe BOCIUTAHUE: CTIOCOOHOCTHIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPHSTHIO
MaTEMAaTUYCCKUX O6”I>GKTOB, 3aaay, peIHCHI/Iﬁ, paCCY)KI[CHHfI; YMCHUIO BHUJACTH MAaTCMAaTUYCCKHC
3aKOHOMEPHOCTH B MCKYCCTBE.

HeHHOCTI/I HAYYHOI'O IMO3HAHMA: OpHeHTaHHeﬁ B ACATCIIbBHOCTH Ha COBPEMCHHYIO CUCTEMY
HAyYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTSX pa3dBUTHUA YCIIOBCKA, IPUPOJABI U O6H_I6CTBa,
MMOHUMAaHHEM MaTeMaTHISCKOMN HAayYKH KakK C(i)epI)I YeJIOBEUCCKOM JACATCIIBHOCTH, DTAIIOB e€ Pa3sBUTUA U
SHAYUMOCTU IJId Pa3BUTUSA LUBUIIU3AIUU; OBJIAACHUCM SA3BIKOM MATCMATUKU U MaTeMaTH4eCKOi
KleBTypOﬁ KakKk CpCACTBOM IIO3HAaHUA MHpa; OBJIaICHUEM HpOCTCfII.HHMPI HaBbBIKaMH
HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH.

®usuyeckoe BocCHUTaHUE, (GOPMHPOBAHHMEe KYJIbTYPbl 310POBbSi H JMOLHMOHAJIBLHOIO
0J1aronmoJIy4usi: TOTOBHOCTbIO IIPUMEHATH MAaTEMaTHYECKHE 3HAHUS B MHTEPECAaX CBOETO 370POBbs,
BEJICHHS 3JJ0pPOBOr0 00pa3a )KU3HU (3710pOBOE MHUTaHKE, COaTaHCUPOBAHHBINA PEKUM 3aHATUN U OT/bIXA,
peryisipHas ¢buznueckas aKTUBHOCTH);
c(OpPMHPOBAHHOCTHIO HABBIKA Pe(IEKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOro ke MpaBa
JPYroro 4eaoBeKa.

JK0JI0THYECKOe BOCIHMTAHUE: OPUEHTALMEN Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU It
pelIeHus 3a/1a4 B 00J1aCTH COXPaHHOCTH OKPY>KaIoIIel Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLICHKH MX



BO3MOXHBIX IIOCJIEICTBUM JU1st OKpPY’KaroIlen cpensl
OCO3HaHMEM IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U IyTel X peIIeHus.

JInyHOCTHBIE  pe3yJbTaThbl, oO0OecleYnMBaKOIIMe  aJanTalui  ol0ydawmerocss K
U3MEHAIIMMCS YCI0BUAM CONMAJIBLHON M NPUPOAHON CPeAbl:

— TI'OTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HGOHpGI[eHéHHOCTI/I, IMOBBIIICHHUIO YPOBHA CBOCH
KOMIICTCHTHOCTU 4Y€pPC3 MPAKTHYCCKYIO ACATCIBHOCTb, B TOM UYHUCJIC YMCHHUC YYUTLCA Yy APYIrux

JIOJICH, MPUOOPEeTaTh B COBMECTHOW JEATEIILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU W3
OTIbITA JIPYTUX;

— He0o0XOAMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHHWH, B TOM 4Yucie (OPMYJIHPOBATH HJIEH,
HOHATHS, TUNIOTE3bI 00 O0BEKTaX M SBICHHIX, B TOM YHCIE paHEe HE M3BECTHBIX, OCO3HABATH
JNeQUINUTBI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAlLMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaLUIO KaK
BBI30B, TpEOYIOMMKA KOHTPMEp, KOPPEKTUPOBATh MpPUHUMAEMble pEIICHUS W JCUCTBUS,
(GopMyIHpPOBATH M OIICHUBATH PUCKHU H MOCIEICTBHS, HOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yIbTaThl OCBOCHUS IPOrpaMMbl y4eOHOIro Kypca «Ajiredpa» XapakTepU3yHTCs
OBJIAJICHUEM VHUBEPCAlbHbIMU no3HaéamenbHbIMU oeticmeusmu, VHUBEPCAIbHLIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUGHBIMU OelCEUAMU.

1) Yuueepcanvuvie noznasamenvuvle Oelicmeusi odecneuugarom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00YHarwuxci (0c60eHue Memooo8 HNO3HAHUA OKPYHCAIOue20 Mupa;
npuMeHenue 102ULEeCKUX, UCCIe008amenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue aeiicTBUS:

— BBIBJIATh U XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX OOBEKTOB, TMOHSATHIA,
OTHOIICHUHA  MEXIy TOHATHSIMH, (QOPMYJIMPOBATh  OINPEICICHUS  TOHATHI;, YCTaHABIMBATh
CYIIECTBEHHBIN TpPU3HAK KJIACCH(HKAIIMK, OCHOBAaHUs Ui OOOOIICHHS W CPaBHECHUS, KPUTEPHUU
MIPOBOIUMOTO aHAJN3a,;

— BOCIIpUHUMATh, (I)OpMYHI/IpOBaTB n Hp606p830BLIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpHULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6H_II/IG; YCJIOBHBIC;

— BBIIBJISATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYMs B (pakTax, JaHHBIX,
HaOJMIOACHUAX U YTBEPXKACHHUAX; IMpellaraTb KPUTEPUHM JUIS BBISABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JenaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3AKITFOUSHHUH 10 aHAJIOTUH;

— pa36HpaTL J0Ka3aTCJIbCTBA MAaTEMATHYICCKUX YTBep)KILCHI/II\/'I (Hp}IMLIe n OT HpOTI/IBHOFO), MMpOBOAUTDH
CaMOCTOATCIIbHO HECJIOXKHBIC JOKAa3aTCJIbCTBA MAaTCMAaTUYCCKHUX (I)aKTOB, BBICTpanBaTh apryMCHTAILIUIO,
MNPUBOAUTH IMTPUMCPBI U KOHTPIIPUMCPEI, 000CHOBBIBATH COOCTBEHHEIC PACCYKIACHUA,

— BbIOMpaTh cmocob pemeHus ydeOHOW 3afaud (CpaBHUBATh HECKOJIbKO BapHAHTOB pPEIICHUS,
BbIOMpPATh HanboJIee MOIXOAAIIHNHI ¢ YYETOM CaMOCTOSTEIbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbLCcKue 1elCTBUA:



— UCIIOJIB30BaTh BOMPOCHI KAaK MCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYIIMPOBATH BOMPOCHI,
¢bukcupyomuye MNpoTUBOpeUne, MpoldJIeMy, CaMOCTOSTENBHO YCTaHAaBIMBAaTh HCKOMOE U JIAHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

— TPOBOJMTH IO CAMOCTOSITCIILHO COCTaBJICHHOMY IUTAHY HECJIOKHBIA DKCIEPHUMEHT, HEOOJIbIIOS
HCCJICJIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy CO0OI;

—  caMoCTOATEIbHO (OPMYIHPOBATH OOOOIIEHHS ¥ BBIBOJABI II0 pe3ysbTaTaM IPOBEAEHHOTO
Ha6HIOI[eHI/ISI, HUCCIICAOBaHUs, OLCHUBATH I[OCTOBepHOCTb HOHy‘IeHHBIX pe3y.HLTaTOB, BBIBOJIOB U
000011IeHMIT;

— IIPOTHO3UPOBATh BO3MOXHOEC Pa3sBUTUC IIPOLECCA, a TAKKC BBIABUI'aTh IPCAIIOIO0XKECHUA O €0
Pa3BHUTHH B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

—  BBIBIATH HEJOCTATOYHOCTh M U30BITOYHOCTh HH(OpPMAIMH, JAaHHBIX, HEOOXOIUMBIX IS
peLIeHHUs 3a/1a4u;

— BBI6I/IpaTL, aHaJIM3upoBaTb, CUCTCMATU3UPOBATL U HHTCPIPETUPOBATDH I/IH(1)OpMaI_II/IIO
Pa3JIMYHBIX BUAOB U (I)OpM IpeaACTaBJICHUA,

—  BBIOMpaTh (GOpMy NpeACTaBiICHUs WHPOPMALMU M WIUIIOCTPUPOBATH pEIIaeMbIe 3aJadu
CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 MX KOMOMHAIUAMU;

—  OLIEHHBATh HAAEKHOCTb HH(OpPMALMKM O KPUTEPUSM, IPEUIOKEHHBIM YUHUTEIEM WIH
cOpMyITHPOBaHHBIM CAMOCTOSTEIHHO.

2) Vuueepcanvuvie KoMMyHuKamueHwvle Oelicmeus 00ecneyusaom c@opmMupos8aHHoCms
COYUANBHBIX HABLIKOB 00YYAIOUUXCAL.

Oo01menmne:

— BOCIIpUHUMATb U Q)OpMy.]'H/IpOBaTI) CYXKIACHUA B COOTBETCTBUM C YCIOBUAMU H LCIAMHU
O6HI€HI/I$[; ACHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX M INHCbMCHHLBIX TCKCTaX,
AaBaThb MOSCHCHUA 110 XO0AYy PCUICHUA 3a1a4i, KOMMCHTHPOBATH HOJ'Iy‘lGHHI:Iﬁ PE3YJIbTAT,

— B XoJe OOCYXJeHHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3a1aun, BbICKAa3bIBaTh UJIEH, HALIEJICHHBIE HA MTOMCK PEIICHHUS; COIIOCTABIISATh CBOU CYXKICHUS
C CYXIEHUSMHM JPYIMX Y4YacCTHHUKOB JHajora, OOHapyXHMBaTh pa3lW4yMe M CXOJCTBO MO3MLUH; B
KOPPEKTHOH popMe popMyIUpOBATh pa3HOTIACHs, CBOM BO3PAKECHHUS;

—  IPEICTaBJIATH PpE3yNbTaTbl PELIEHUS 3aJaud, OSKCIIEPUMEHTA, MCCIENOBAaHUSA, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJICHHS C Y4YETOM 3aqad IMpe3eHTallud U OCOOEHHOCTEH
ayJUTOpUH.

CoTpyannuecTBo:

— TIOHMMaTh W HUCIOJB30BaTh IMpPEUMYyILIeCTBAa KOMAHJIHOM M HMHAMBUIYaJbHOM paboThl mHpu
pelIeHnr yueOHbIX MaTeMaTHYEeCKHUX 3a/1a4;

—  [pPUHUMATh [EJNb COBMECTHOH JESITEIbHOCTH, IUIAHHUPOBATh OPraHU3allMI0 COBMECTHOMN
paboThI, pacmpeneNiaTh BHIbI Pa0bOT, JOTOBapUBAThCS, OOCYKAATh MPOIECC U PEe3ysbTaT padoThI;
0000111aTh MHEHHUA HECKOJIBKHUX JIIOMIEH;



— y4YacTBOBaTh B TPYMIOBBIX (Gopmax paboTsl (00CyxaeHHs, OOMEH MHEHUSMH, MO3TOBBIC
LITYPMBI U JIp.);

—  BBINOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOU JEHCTBHSA C JAPYTHMH YJICHAMHU
KOMAaHJIbI;

— OIIGHMBATh KAa4eCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKaMHU B3aUMOJIEHCTBHUS.

3)  Vuusepcanvnvle pezynamuenvie Oeticmsus obecneuugarom GopmMuposanue CmvlCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:

CaMOCTOSITENIFHO COCTaBJIATH IUIAH, AJITOPUTM pEIIeHUs 3agadd (WM €ro 4acThb), BbIOMpaTh CIOCOO
pelieHrs ¢ y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh H
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HHPOpMAIIHH.

CaMOKOHTPOJIBb:

— BIIQJICTh CIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJISi TIpoIecca W pe3yibTara pPemeHUs
MaTEeMaTHUYCCKOH 3a1a4mu;

— TMPEABHUAETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTbH IIPU PEIICHUM 33a4l, BHOCUTh KOPPEKTHUBHI B
NEeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIIGHUBaTh COOTBETCTBUE PE3yjbTaTa JEsTeIbHOCTH MOCTABICHHON LENU U YCIOBUSAM, OOBICHATH
INPUYUHBI JOCTH)KEHUS WM HEJOCTM)KEHUS 11, HaXOIUTh OIIMOKY, AaBaTh OLEHKY MPHOOPETEHHOMY
OIIBITY.

MHNPEAMETHBIE PE3YJBbTATbBI

OcBoenune yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHusl JOJKHO
o0ecreunBaTh JOCTHKEHHE CICAYIONINX MTPEIMETHBIX 00Pa30BaTeIbHBIX PE3yIbTATOB:

7 KJIACC

Yucaa v BLIYUCIEHUS

HaxoauTte 3Ha4Y€HHS YHUCIOBBIX BLIpa)KeHHfI; IMPUMCHSATDH p33H006p33HHC CIIOCOOBI U HpI/IéMLI
BBIYHCIICHUS 3HAUCHUN ,Z[pO6HBIX BLIpa)KeHHfI, COACpKalunx OOBIKHOBEHHBIE M JACCATUYHBIC I[pO6I/I.

[lepexoauth OT oHON (POPMBI 3amKCH YUCeN K ApYroi (peoOpa3oBbIBaTh JECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTMYHYIO, B YAaCTHOCTU B OECKOHEUYHYIO NECSATUYHYIO JpOOB).
CpaBHUBATh U YIIOPSAI0YMBATH PALlMOHAJIBHBIE YHCIIA.
OxkpyriATh yncia.

BreimonaaTs MNPUKUAKY W OICHKY pE3yJibTaTa BBI‘-II/ICJ'ICHI/II‘/’I, OLICHKY 3HAQYEHUH YHCIOBBIX
BBIpa)KCHI/II\/'I. BreInonHITh I€HCTBHS CO CTEIEHSIMHU C HaTypaJIbHBIMU ITOKAa3aTCIISAMMU.

HpI/IMeHSITI) IMPU3HAKH ACTIUMOCTH, Pa3JI0KCHUC HA MHOKHUTCIIU HATYypaJIbHbIX YHUCCII.

Pemiate IMPAKTUKO-OPHUCHTUPOBAHHBIC 3aJaa4u, CBsA3aHHBIC C OTHOIICHHUEM BCJIIMYHH,
MNpONMOPHUOHATIBHOCTBIO BCJIMYWH, MPOUCHTAMU; HWHTCPHPCTHUPOBATH PE3YJbTAThl PCIICHUA 3ada4d C
y‘IéTOM OFp&HH‘-ICHHfI, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMBbIX 00BEKTOB.

Auredpanyeckue BbIpasKeHUs



Hcnonp3oBare anreOpandeckylo TEPMUHOJOTHIO M CHUMBOJHKY, HNPUMEHSTh €€ B TIpoliecce
OCBOCHHUS y4yeOHOro MaTepuaa.

HaXO[[I/ITB 3Ha4YCHUA 6yKBeHHI>IX BLIpa)KeHI/Iﬁ IMpU 3aJaHHbIX 3HAYCHUAX IICPCMCHHBLIX.

BoeimonHATe mpeoOpa3oBaHusl IENOT0 BBIPAKEHHS B MHOTOWICH IPHBEIECHHEM I0J00HBIX
CJIaraeMblIX, PaCKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJJHOYJIEHA HA MHOI'OWIEH M MHOI'OWIEHAa Ha MHOIOWIEH, PUMEHSATh
(dbopMyIIBI KBagipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKEHHE MHOTOWIEHOB HA MHOXXHUTENU C TOMOIIBIO BHIHECEHUS 32 CKOOKH
00I1Iero MHOKHTEIIS, TPYIIITUPOBKHU CIIAaraeMbIX, IPUMEHEHHS (POPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensTs npeoOpa3oBaHUS MHOTOWICHOB JUIsS PEIICHUS PAa3IMYHBIX 3a/a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HATypaJbHBIMHM IOKa3aTels MU JUIsl TpeoOpa3oBaHUS
BBIPAYKECHHUIA.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemarr nuHeHHbIE YpaBHCHUA C O,Z[HOﬁ HepeMCHHOﬁ, INpUMCHAA IIpaBUjia IIEpexoda OT
HCXOJHOI'O YpaBHCHHS K PABHOCUIIBHOMY €EMY. HpOBepHTL, SABJISICTCS JIM YHUCJIO KOPHEM YPAaBHCHUA.

[IpumensTh rpaduueckre METOIbI IPU PEHICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

HO,Z[6I/IpaTb NpUMCEPLI IIap YHCCII, ABJIAIOIHUXCA PCHICHHCM JIMHEMHOTO YpaBHCHUA C ABYM:
INCPECMCHHBIMU. CTpOI/ITL B KOOpﬂHHaTHOﬁ IINIOCKOCTHU Fpa(bI/IK JIMHEWHOTO YpaBHCHHA C JABYMs
NEPEMECHHBIMU, MMOJIB3YSCh Fpa(bI/IKOM, MMPUBOAUTH NPHUMEPBI PCIICHUS YPABHCHUS.

Pemrate cuctembl IByX THHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKU.

CocTraBisaTh U peuiaTb JIMHEHHOE YpaBHCHHUEC WJIKN CUCTEMY JIMHEHHBIX ypaBHCHI/Iﬁ o yCJIOBUIO
3a/laud, HHTCPIIPECTUPOBATDL B COOTBCTCTBHUU C KOHTCKCTOM 3aa4n HOHy‘ICHHBIﬁ pe3yJjbTar.

Koopaunarte! u rpaduxku. ®yHkuumn
N300pakaTh Ha KOOpPAMHATHON MNpPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbI; 3@ MUCHIBATH YHCIOBBIE IPOMEXKYTKH Ha aIredpanyeckoM s3bIKe.

OTMeyaTh B KOOPJAWHATHON TUIOCKOCTH TOYKHU IO 33JaHHBIM KO OpAWHATaM; CTPOUTH TpaduKu
TMHEeHHBIX QyHKIui. CTpouTs rpaduk ¢pynkumu y= | xl.

OrnuceIBaTh € MOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKIY BEIIMYMHAMH: CKOPOCTb,
BpeMsl, PaCCTOSIHHUE; II€Ha, KOJIMUYECTBO, CTOUMOCTD; PON3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTh rpaduueckuil cnoco0® MpeacTaBIeHUs M aHajdu3a HWHPOPMALMU; H3BIEKaTh |
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yuciia 1 BLIYMCJIECHUSA

[IpumensaTs mnoHsTHE apU(PMETHUYECKOrO KBaJpaTHOTO KOPHS; HAXOAWTh KBaJpaTHbIE KOPHH,
UCIOJIB3YSl MIPU HEOOXOJWMOCTH KaJIbKYJISITOP; BBIMOIHATH MpeoOpa3oBaHUs BRIPAXKEHUN, COIEPKaIINX
KBaJpaTHBIE KOPHH, HCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonk3oBath 3amucu OONBIINX U MalbIX YUCEN C MOMOIIBIO JIECATHYHBIX Jpo0Oeil U cTemeHen
yucna 10.

AuaredpanyecKne BbIpaKeHUs



[TpuMeHATHh MOHATHE CTEICHHU C LEJIBIM ITOKa3aTeNIeM, BBIOIHATH MPEoOpa30BaHMs BHIPAKECHUH,
COJZIepaKAIIMX CTEIIEHHU C LEIbIM I10Ka3aTeIIeM.

BobInonHATe TOXKIECTBEHHBIE MPEOOpa30oBaHMs PAaLMOHAIBHBIX BBIPAKEHUN Ha OCHOBE MpPaBUI
NeHCTBUI HaJl MHOTOYWIEHAMHU U areOpandecKiuMu IpoOsSMu.
PacknagpiBaTh KBaipaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUN Ul pEIIEHUs PA3JIMYHbIX 3a/7ad M3 MaTeMAaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

YpaBHeHMsI ' HepPaBeHCTBA
Pemrate HHHCﬁHLIe, KBaApPATHBIC YPABHCHHUA W PALlMOHAJIBHBIC YpPAaBHCHHA, CBOIAIIUCCA K HHUM,
CUCTEMBI JIBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOoauTH IpOCTEUIIME HCCIECIOBAHMUS YPABHEHUHW M CHCTEM YPaBHEHUM, B TOM 4YHUCIE C
NpUMEHEHHEM TpadUUecKuX IMpenCcTaBleHU (ycTaHABIMBaTh, MMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHU PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIP.).

Ilepexoautk OT ciOBeCHOH (HOPMYIUPOBKHU 33aJauu K €€ aireOpandeckoi MOJENIH C HOMOIIbIO
COCTaBJICHUS YPaBHEHUs WM CUCTEMBl YPaBHEHHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIYYEHHBIN pe3ysbTarT.

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPABCHCTB 1JI1 CpaBHCHH:A, OLCHKH, PpCIIaTb JIMHEHHBIC
HCPABCHCTBA C O,HHOﬁ nepeMeHHoﬁ U WX CHUCTCMBbI, OaBaTb l"pa(bI/I‘IGCKy}O WIUTIOCTPAUI0 MHOXKCECTBA
peI_HeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOYyHKIUH

[ToHuMaTh W WCHONB30BaTh (DYHKIMOHAIBHBIC MOHSATHS M S3bIK (TEPMHHBI, CHMBOJIMYCCKHE
0003HAUYCHHS); ONPEICIATh 3HAYCHHE (QYHKIMU [0 3HAYCHHIO apryMEHTa; OIPEIeNATh CBOWCTBA
dbyukuun mo e€ rpaduxy.

Ctpouth rpadukn dmemMeHTapHbIX GyHKmmHA Buma Yy = KIX , y = X3, y= X3, y=\x, y= Ixl;
OMHCHIBATH CBOMCTBA YMUCIOBON (PYHKIIUHU 1O €€ rpaduKy.

9 KJIACC

Yucaa v BLIYUCIEHUS

CpaBHI/IBaTB " ynopsaaouuBaTh palilMOHAJIBHBIC 1 UPPAUOHAIIBHBIC YU CJIA.

BreimonaaTs apI/ICI)MeTI/I"IeCKI/Ie ,HCP’ICTBI/IH C paluOHAJIBHBIMU YHUCIaMHU, COYCTAad YCTHBIC U
IIMCBbMCHHBIC HpI/IéMI)I, BBITIOJIHATD BBIYHUCIICHUA C HPPAlUOHAIIBHBIMU YU CIIAMU.

Haxoaute 3HadyeHHMs CTEINEHEW C IEIbIMH IIOKa3aTeasIMU M KOpHCI\/'I; BBIUHMCIIATH 3HAYCHHUA
YHCJIOBBIX BLIpa)KeHHfI.

OprT JISITh JEUCTBUTEIbHBIC qucia, BBIIIOJIHATE NPUKUIAKY PpE3yJibTaTa BLI‘{I/ICJICHI/Iﬁ, OLICHKY
YHCJIOBBIX BLIpa)KeHHfI.

YpaBHeHNS H HEPABEHCTBA
Pemrate nuHEMHBIE U KBAaJpATHBIC YPaBHEHUs, YPAaBHEHUS, CBOLAILIMECS K HHUM, MPOCTEHIIHE
IpoOHO-pallMOHATIbHBIC YPaBHEHHUS.

Pemate cucteMsl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C JAByMs MNCPCMCHHBIMHU H CHUCTCMbI JIBYX
ypaBHCHHﬁ, B KOTOPBIX OJHO YPABHCHHUEC HC SABJIACTCA JIMHEHHBIM.

Pemiate TeKCTOBEIE 3agaun am“e6pa1/1qec1<1/IM CII0COOOM C MMOMOIIbKO COCTABJICHUA YPAaBHCHUA UJIU
CHUCTCMBI ABYX ypaBHeHI/Iﬁ C ABYMs NNICPCMCHHBIMU.



[IpoBOoaNTH MpOCTEUIINE HCCIECIOBAHHUS YPABHEHUHW M CHUCTEM YPaBHEHUH, B TOM 4YHUCIE C
NpUMEHEHHEM TIpaUUecKuX IMpeICcTaBIeHU (ycTaHaBIMBaTh, MMEET JIM YpPaBHEHUE HJIM CHUCTEMaA
YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHelHBIE HEpaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA; M300paXkaTh PELICHUE HEPABEHCTB
Ha YHCJIOBOM IPSMOM, 3aIIMCBIBATh PEIIEHUE C TIOMOLIBIO CUMBOJIOB.

Pemarp cucreMpl JIMHEMHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEpPaBEHCTBO; U300paXkaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3alUCHIBATH PELICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnons3oBaTh HEpaBCHCTBA IIpH PEIICHUH Pa3JIMYHbIX 3a7a4.

DOYyHKIUHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHJOB. [lOKa3pIBaTh CXEMaTHYECKH pPAaCIOJIOKEHHE Ha
KOOPJIMHATHOM 1ockocTH rpadukoB GyHkimid Buaa: Yy = kX, y = kx + b,y = k/x,y=ax*+bx+cc,y =
X3, y=Vx, ¥y = | x | B 3aBHCHMOCTH OT 3Ha4YCHHiT K03 PHUIIEHTOB;OMICHBAT CBOHCTBA (hYHKIHIL.

Crpoutb U n300pakaTh CXEMaTHYEeCKH rpaduKu KBaJ[PaTHIHBIX
(GyHKIMH, OMUCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIHUH 110 UX rpadukam.

PacnioznaBate kBajgpartuyHyro (yHKUUIO 10 (opMylie, NPUBOAMTH IHPUMEPHl KBaJpaTHUUHBIX
(GyHKUMH U3 peabHON KU3HU, PU3UKU, TEOMETPHUH.

ApupmeTnyeckas 1 reoMeTpuYecKasi IPOrpeccuu

Pacnio3naBath apI/I(i)MCTI/I‘IeCKYIO H TCOMCTPUUCCKYI IIPOrpeCCUU TIIpHU PA3HBIX crocobax
3aJaHus. BbInoaHATE BBIUMCICHHUS C HCIOIb30BAaHHEM (1)0pMy1'I N-ro 4ieHa apI/I(bMeTI/IquKOﬁ n
FeOMeTqueCKOﬁ HpOFpGCCHﬁ, CYMMBI IIEPBLIX N YJIICHOB.

I/I306pa>1<aTb YJICHBI IOCJICA0BATCIbHOCTHU TOUYKaAMH Ha KOOpZ[HHaTHOI;'I IIJIOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIE C YHCJIOBBIMHU IIOCIENOBATEIBHOCTSAMH, B TOM UHCIE 3aladd W3
peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE

IINIAHUPOBAHUE
7 KIIACC
Ne | HanmeHOBaHUE pa3/ienoB U TEM POrpaMMbl KonngectBo yacon OnexTpoHHbIe (UM POBBIEC) 00pa30BaTEIBHBIC
n/m BCET0 | KOHTPOJIBHBIC NpaKTHYECKUE PeCYpeel
Paspen 1. Yucna u Boruncnenus. PannonanbHble yucia.
1.1. | llonsiTHe paloOHANLHOTO YKCIa 1
1.2. | Apudpmernueckue AeHCTBUS C pallMOHAIFHBIMA YUCIAMH. 3
1.3. | CpaBHeHue, ynopsi04uBaHNe PalMOHATBHBIX YHCE. 3 1
1.4. | Crenenb ¢ HaTYpaJIbHBIM TTOKA3ATEIEM. 2 1
1.5. | Pemenne oCHOBHBIX 3324 Ha IpOOH, POLIEHTHI U3 PEANbHON MPAKTHKHL. 5
1.6. | [IpusHaku AETMMOCTH, PA3I0KEHUSI HA MHOKHUTEIH HATYPabHBIX YHCEL. 3
1.7. | PeanmbHbIC 32aBUCHMOCTH. 4
1.8. | [Ipsmast 1 oOpatHasi IPOMOPIMOHATBHOCTH 4 1
Hroro no pazmery 25
Paznen 2. Anrebpandeckue BRIpaKESHUS.
2.1. | BykBeHHBIE BBIPaKEHHUSI. 1
2.2. | llepemeHHbIE. 1
2.3. | JlorrycTMBbIE 3HAYCHHS TIEPEMEHHBIX. 1
2.4, | Dopmymbl. 2
2.5. | [IpeobpazoBanne OYKBEHHBIX BBIPAXKEHHUH, PACKPBITHE CKOOOK U mpuBeeHue | 4 1
2.6. | CBoiicTBa CTENIEHH C HATYPAJbHBIM MOKA3aTeIeM. 3
2.7. | MHOTOYIEHHL. 2
2.8. | CnoxeHue, BHIYUTAHUE, YMHOKEHHE MHOTOUYJICHOB. 5 1
2.9. | ®opMyIbl COKPAIIEHHOTO YMHOKEHHUSI. 3
2.10.| PaznoxeHne MHOTOUJICHOB Ha MHOKHTENIN 5 1
HWroro no pazgeny 27

Pa3g

e 3.YpaBHEHWS U HEPaBCHCTBA.




3.1. | YpaBHeHwue, npaBmiIa npeoOpa3oBaHus ypaBHEHHS, PABHOCHIBHOCTb 2
3.2. | JIuneiiHoe ypaBHEHHE C OJTHOH MEPEMEHHOH, pellieHNE JIMHEHHBIX YPaBHCHUH. | 2
3.3. | Pemienue 3a1a4 ¢ moMOIIbIO ypaBHEHUH. 5
3.4. | JIluneitnoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €r0 rpaduk. 2
3.5. | Cucrema nByX MTMHEHHBIX YPaBHEHHH C IBYMsI IEPEMECHHBIMH. 4
3.6. | Perrenue cucteM ypaBHCHUH CLIOCOOOM MOJCTAHOBKHU U CIIOCOOOM CIOXKEHHUS | 5
Hroro no pazaeny: 20
Paznen 4. KoopanHate! u rpadukn. OyHKINH.

4.1. | KoopauHaTta TOYKY Ha MPSIMOH. 1
4.2. | YucnoBble TPOMEKYTKH. 2
4.3. | PaccTosiHre MeXIy ABYMs TOYKaMU KOOPIMHATHOW MPSMOH. 2
4.4, | [lpssMoyroJbHasi CHCTEMa KOOPJIMHAT Ha TIIOCKOCTH. 2
4.5. | llpumepsr rpadukoB, 3a1aHHBIX YOPMYITa MH. 4
4.6. | Yrenue rpauKoB peagbHbIX 3aBUCHMOCTEHL. 2
4.7. | llonsrue QyHKINH. 1
4.8. | 'paduk dyHKINH. 1
4.9. | CoiicTBa QyHKIHUH. 2
4.10.| JIuneiinast GpyHKIHS. 2
4.11.| Tloctpoenue rpaduka JUHEHHON QyHKIMN. 2
4.12.| I'pacpuk Gpyskmmm y =x | | 3
Htoro no pazgeny: 24
Paznen 5.I1oBTOpenue u 0000IICHNE.

5.1, | [ToBTOpEeHNE OCHOBHBIX OHATHH M METOJIOB Kypca 7 Kiacca, 0000meHune 6 ‘ ‘
Hroro no paszaeny: 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 ‘ 0 ‘

8 KJIIACC

Ne | HauMeHOBaHuUE pa3fieioB U TEM IPOrPaMMBI
/1

KonnuecTBo yacos

BCCro

KOHTpPOJIbH
hI€ DAOOTHRL

NPaKTUYECK
ue nadOThI

OnekTpoHHbIE (TU(POBBIE)
00pa3oBaTeIbHbIEC PECYPCHI

Paznen 1. Yucna u Berunicnenust. KBagpaTHele KOpHU

1.1. | KBagpaTHBIi KOpEHb U3 YHCTIA.




1.2. | [lousTe 00 UppaIOHATIBHOM YHUCIIE. 1
1.3. | decsaTuuHbie TPUOIMKEHHIS UPPATMOHATBHBIX YHCEIL. 1
1.4.| JleiicTBUTEIbHBIC YHCIIA. 1
1.5. | CpaBHeHHE ICHCTBUTEIBHBIX YHCEIT. 1
1.6. | ApudpmeTHuecKuii KBaJpaTHbIA KOPCHb. 2
1.7. | YpaBHeHue Bujia x2= a. 1
1.8. | CBoiicTBa apuMeTHUECKUX KBaJPATHBIX KOPHEH. 3
1.9. | [IpeoOpazoBaHue YNCIOBHIX BRIPAKEHHH, CO ACPKAIIUX KBaJPATHBIE KOPHU 3
Hroro no pasueny 15
Paznen 2. Yucna u Berunciaenus. CTENeHb C LENbIM [TOKa3aTeIeM
2.1. | Crenens ¢ LelbIM II0Ka3aTeNIEM. 2
2.2. | CranmapTHas 3aMCh YUCTIA. 2
2.3. | Pazamepsl 00bEKTOB OKPYKAOIIETO MUpPa (OT SJIEMEHTAPHBIX YACTHII 10 KOCMHUYECKHX

Q0REKTOR). IIUTEITRHOCThH ITNOIIECCOR R OKNVXKAKOIIIEM MUNE
2.4. | CBoiiCTBa CTENIEHN C LIEJIBIM II0KA3aTEIEM 2
Utoro no pazneny 7
Pasznen 3. Anrebpanyeckue Boipaxkenus. KpaaparHoiid TpéxdieH
3.1. | KBagpaTHsiii TpEXiIeH.
3.2. | PasnoxeHue KBaJpaTHOTO TPEXUJICHA HA MHOKHUTEIH 4
Hroro no pazuery
Pasznen 4. AnreOpanueckue BeipaxeHus. Anredpandeckas ApoOb
4.1. | AnreOpaunyeckasi 1po0b. 1
4.2. | JomycTuMble 3HaYCHHS TIEPEMEHHBIX, BXO/SAINX B aJire0pandeckue BbIPaKEHUSL.
4.3. | OcHOBHOE CBOMCTBO ajreOpanveckoi Ipoou.
4.4. | Cokpamienue apooei. 3
4.5. | Cnoxxenne, BBIYUTaHNE, YMHOKEHHUE U JIeJIeHNE aNre0pandeckux qpooeii.
4.6. | [IpeoOpazoBaHue BEIpaKEHNUH, COICPIKAIMX areOpandeckue apoou.
Hroro no pazneny 15

Pasznen 5.YpaBHeHus u HepaBeHCTBA. KBajipaTHbIC ypaBHEHHUS




5.1. | KBagpaTHoe ypaBHEHHE. 1
5.2. | HenonHoe KBajipaTHOE YpaBHEHHUE. 2
5.3. | ®opmyna KopHEil KBaIpaTHOTO ypaBHEHHUSL. 3
5.4. | Teopema Buera. 2
5.5. | Pemnienue ypaBHeHUH, CBOSIIMXCS K KBAJAPATHBIM. 2
5.6. | [Ipocreitmue 1poOHO-panMoHaNbHBIE YpaBHEHHUSI. 2
5.7. | Penienne TeKCTOBBIX 3314 C IOMOLIBIO KBaJPATHBIX YPaBHEHUIT 3
Hroro no pasaeny: 15
Paznen 6. YpaBHenus u HepaBeHCTBAa. CUCTEMBl ypaBHEHUI
6.1. | JluneitHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH, €T0 Tpa(uK, IPUMEPHI PEIICHUS YpaBHEHUH B | 2
6.2. | Perenme cucteM AByX TMHEHHBIX YPAaBHEHUI C IBYMS TIEPEMEHHBIMH. 3
6.3. | [Ipumepsl penieHus: CUCTEM HENWHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH. 2
6.4. | I'paduyeckas mHTEpIpETAlHs YPaBHEHHUS C ABYMS IEPEMEHHBIMHU U CHCTEM YPaBHEHUH C 3
6.5. | PerreHre TeKCTOBBIX 33124 ¢ TIOMOIIBIO CUCTEM YPaBHECHUI 3
Hroro no pazaeny: 13
Paznen 7.VpaBHenus u HepaBencTBa. HepaBeHcTBa
7.1. | UncrnoBble HepaBEeHCTBA M UX CBOMCTBA. 1
7.2. | HepaBeHCTBO C 0JTHOM MepeMEHHOIA. 2
7.3. | JluneiiHble HEPABEHCTBA C OJIHOM MIEPEMEHHOM U UX PEIICHHE. 2
7.4. | CucreMbl TMHEHHBIX HEPABEHCTB C OJJHON NIEPEMEHHON U HX PEIICHHE. 3
7.5. | U300paxenue perieHns JMHEHHOTO HEPABEHCTBA U MX CHCTEM Ha YHCIIOBOI MPAMOI 4
Hroro no pazaeny: 12
Paznen 8. Oyukimy. OCHOBHBIC TIOHATHS
8.1. | [lonsTHe QyHKIHY. 1
8.2. | OGuyacTh ompeeneHnsi 1 MHOXKECTBO 3HAUCHHH QYHKIIHH. 1
8.3. | CriocoObI 3aaHust (hYHKITHA. 1
8.4. | 'paduk QpyHKumH. 1
8.5. | CoiicTBa QyHKIMH, UX 1
oToONAXKEHWE HA
Hroro no pazaeny: 5




Pazpen 9.®yukuun. Yncnoswie GyHKIMI

9.1.

Urenne u nocTpoeHne rpaduKkoB QyHKIHH.

9.2

[Ipumepsl rpagukoB QYHKIUH, OTPAKAIOIIMX PEATbHBIC IPOLIECCHI.

9.3.

(DYHKHI/II/I, OIMHUCBHIBAIOIIUE TIPAMYIO U O6paTHYIO IIPOIIOPIMOHAIBHBIC 3aBUCUMOCTH, UX

9.4.

l'unepbona.

9.5.

I'paduk pynkmmm y = x2.

9.6.

Oyukun y = X2,y = X3,

V:\/X, V= x_‘ rnachrueckoe nenenre VhaRHEHUN U

(ST SN PSSV I NCR T SEN (SN

Utoro no pasneny:

Paznen 10. [loBTOpenue u 00o0meHne

10.1.| IloBTOpEHNE OCHOBHBIX ITOHATHI U METOJIOB KypcoB 7 U 8 KJ1accoB, 0000IICHUE 3HAHUT.

HUroro no pazgeny:

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

9 KJIIACC

Ne

n/n

HaumeHnoBaHue pa3ienoB U TeM MPOTrpaMMbI

KomnnuecTBo yacos

BCCI'O| KOHTPOJIbH

hI€ NAOOTHL

MIPaKTHYCCK
ue nadOTHI

ONeKTpOHHBIE

(mndposeie)
o0pa3oBarebHbIe

Pazgen 1. Uucna u BeruuciaeHus. JlecTBUTEIbHBIE YUCIa

1.1.

PaHI/IOHaHBHbIe yuncia, uppalioOHaJIbHBIC YUCJid, KOHCYHLIC U OCCKOHEYHBIE JICCATUYHBIC I[pO6I/I.

1.2.

MHO0XeCTBO JeHCTBUTEIBLHBIX YUCET;
NEeNCTRUTENRHKIE

[E=Y

13.

Bzanmuo OJHO3HAYHOC COOTBETCTBUE MEKTY MHOXKECTBOM HCI;‘ICTBHTGHBHBIX YUCCJI U MHOXKXECTBOM TOYCK

14.

CpaBHeHI/Ie ,Z[eﬁCTBHTeJ'IBHbIX YHUCcel, apI/I(i)MeTI/I'{GCKI/IG HCﬁCTBHH C HeﬁCTBHTeHBHBIMH YHUCJIaMHu.

1.5.

[IpubmmxEénHoe 3HaYeHNE BEIMYUHbI, TOYHOCTH MPUOIMIKESHUSL.

1.6.

OxpyrieHue 4ucel.

1.7.

IIpukuKa ¥ OLICHKA PE3yJIbTaTOB BBIUYUCICHUM.

Utoro no pazneny

O N |~ (DN

Paznen 2.YpaBHeHus M HEpaBEHCTBA. Y PaBHEHUS C OJJHOM NEPEMEHHOM.

2.1.

JIuneiiHoe ypaBHEHUE.

2.2

Pemenne ypaBHCHI/If/'I, CBOJAIINXCA K JIMHCHHBIM.




2.3.

KBagparHoe ypaBHeHue.

2.4.| Pemenuie ypaBHEHHH, CBOISIIMXCS K KBaJAPATHBIM. 2
2.5.| bukBaapartHble ypaBHEHHSI. 2
2.6.| [IpumMeps! pemieHns ypaBHEHHH TPeThel U 4eTBEPTON cTENEHEH pa3ioKeHHeM Ha MHOKHTEIH. 2
2.7.| Pemenue npoOHO-paliiOHATBHBIX YPaBHEHHH. 2
2.8.| Pemrenue TeKCTOBBIX 3a/1a4 aareOpanvyecKuM METOI0M. 3
Hroro no pazaeny 14
Paznen 3. Ypasuenus u HepaBecTBa. CHCTEMbl YPOBHEHUI
3.1.| JluneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU H €T0 TpaduK. 2
3.2.| Cucrema JIByX JIMHEHHBIX YpaBHEHUI C IBYMSI [IEPEMEHHBIMHU 1 €€ pEeIICHHE. 3
3.3.| Pemenue cucreM ABYX ypaBHEHUI, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOMH CTENCHH. 3
3.4.| I'paduueckas nHTEpIpETALIUs CHCTEMBI YPABHEHUH C IBYMS TIEPEMEHHBIMH. 3
3.5.| Pemrenue TeKCTOBBIX 3a/1a4 aNreOpandecKiuM CIiocoOoM. 3
Utoro no pazneny 14
Paznen 4. YpaBuenus u HepaBeHcTBa. HepaBeHcTna
4.1.| YncnoBble HEPABEHCTBA U UX CBOWCTBA. 3
4.2.| JIuneiiHple HEPABEHCTBA C OJTHOM MIEPEMEHHON M UX pelICHHUE. 3
4.3.| Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHON M UX PEILCHHE. 3
4.4.| KBazpaTHbIe HEpaBEHCTBA U UX PEIICHHUE. 4
4.5.| I'padmueckas nHTEpIpeTalvst HEPABESHCTB M CHCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH 3
Hroro no paszaeny: 16
Paznen 5. ®yunkuuu
5.1.| KBampatnunas QpyHK1ms, e€ rpad K U CBOICTBa. 4
5.2.| [Tapaboina, KOOPIMHATHI BEPIIHHBI MapaboIibl, 0Ch CHMMETPHU 1apaboibl.
5.3.| CrenenHble GYHKUNH C HATYPAIbHBIMU MOKa3aTeNsiMu 2 1 3, UX rpaduKy U CBOMCTBA.
5.4.| Cnahuxu dwuknuit- v=kx v=k/ v=ax> v=ax?® v=+x

v=xII
Htoro no pazgeny: 16




Pazgen 6.HucaoBble mOCIEI0BATEILHOCTH

6.1.

Tlonsarue 4uCIIOBON MOCIEIOBATEILHOCTH.

6.2.

3ajaHue MocIeI0BaTeIbHOCTH PEKYPPEHTHOH (hopMynoii i popMyInoil N-ro dieHa.

6.3.

Apudmernueckas ¥ TeOMETPUIECKAst IPOTPECCHH.

6.4.

DopMyIel N-TO WieHa apu(HMETHISCKON M TEOMETPHUUECKOM POTPECCHl, CyMMBI TIEPBEIX N YICHOB.

6.5.

W3006paxenne 4ieHOB apu()METHUECKON ¥ TEOMETPHUYECKON MPOrpeccHii TOUKaMH Ha KOOPAMHATHOHN IIOCKOCTH.

6.6.

JIuHEeMHBIN 1 SKCTIOHEHITMAIBHBIN POCT.

NN NN N

6.7.

Cl0HBIE MTPOIIEHTBHI.

HUroro no pazgeny:

15

Paznen 7.IloBTopeHue, 00001IeHUE, CHCTEMATHU3AIIMSI 3HAHUT

7.1.

Yucna ¥ BRIYUCICHUS (33HI/ICB, CpaBHCHHC, I[eﬁCTBHﬂ C ,Z[CI‘/'ICTBI/ITeHLHLIMI/I qucjaMu, YUCJI0Bad mnpsamMasi; NpolCHTHI,
OTHOIIICHHS, IPOTIOPLIMH; OKPYTICHHE, TPUOIIKCHIE, OLICHKA; PEIICHHE TEKCTOBBIX 33/1a4 apU(pMETHICCKIM
crocobom)

7.2.

Anrebpanueckue BeIpaxeHus (nmpeodpa3zoBaHue anreOpandecKux BEIPAXKEHUH, JOIYCTUMbIE 3HAYCHHS)

7.3.

@yHnk1yyn (MocTpoeHue, CBOMCTBA M3yUeHHBIX QYHKIMN; rpaguiecKoe pelieHne YpaBHEHUH U UX CUCTEM)

HUroro no pazzeny:

18
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ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KosunvecTBO 4acoB Buabi, popmbl
n/n KOHTPOJIS
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoThbI

1 1

2. 1

3. 1

4. 1

1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1

17. 1

18. 1

19. 1

20. 1

21. 1

22, 1

23. 1

24, 1

25. 1

26. 1

27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57,

58.




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.




90. 1

91. 1

92. 1

93. 1

94, 1

95. 1

96. 1

97. 1

98. 1

99. 1

100. 1

101. 1

102. 1

OBIIEE KOJIMYECTBO YACOB ITO 102 |10

I[TPOI'PAMME

8 KJIACC

Ne Tema ypoka KosnvecTBO 4acoB Buabl, gopmbl

n/n KOHTPOJIA
BCEr0 | KOHTPOJIbHbIE | IPAKTHYeCKHe

padoTsbI padoThI

1. 1

2. 1

3. 1

4. 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,




45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

75.




76. 1
77, 1
78. 1
79. 1
80. 1
81. 1
82. 1
83. 1
84. 1
85. 1
86. 1
87. 1
88. 1
89. 1
90. 1
91. 1
92. 1
93. 1
94, 1
95. 1
96. 1
97. 1
98. 1
99. 1
100. 1
101. 1
102. 1
OBIEE KOJIMYECTBO YACOB I1O (102 |10
[MTPOI'PAMME

9 KJIACC

‘ Ne ‘ Tema ypoka

KoaunuyecTBO 4acoB

Buasbl, popmbl




n/n KOHTPOJISA



BCEr0 | KOHTPOJIbHbIE | MPAKTHYEeCKHe
padoThI padoThbI
1. 1
2. 1
3. 1
4. 1
5. 1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24, 1
25. 1
26. 1
217. 1
28. 1
29. 1




30.




31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.




62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.




93. 1
94. 1
95. 1
96. 1
97. 1
98. 1
99. 1
100. 1
101. 1
102. 1
OBIIEE KOJIMYECTBO YACOB IIO 102 |10

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA
7 KJIACC

Beenure cBoil BapuaHT:

8 KVIACC
Beenure cBoil BapuaHT:
9 KJIACC

BBenure cBoil BapuaHr:

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

7 KJIACC

8 KJIACC

9 KJIACC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
7 KJIIACC

8 KJIACC
9 KJIACC



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME JIUIAA TIPOBEJAEHUSA ITPAKTUHYECKHUX PABOT
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