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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHue IPYruxX ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl NPOJOLKEHNUs 00pa30BaHUS U B MOBCEAHEBHOW KU3HU.
PazBute y oOywarommxcs Hay4YHbIX MPEJICTaBICHUM O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOM HayKoW SBJIEHUH U
IPOLIECCOB B MpPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATh yTBEepKAeHUS. OCBOCHHE Kypca anreOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalomUXCs: OHHM HUCHONB3YIOT JEAYKTUBHBIE U
WHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NEATeIbHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELIEeHUE 3aJad  sBIsIeTcs  pealu3auuei
JESTEIbHOCTHOTO MIPUHIIMIIA O0yUeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-METoAWYecKue JIuHuH: «Yucna u
BBIUUCIICHHS», «AJNTreOpandecKkue BBIPAKEHUSN», «YPaBHEHHS M HEPaBEHCTBA», «DYHKIUN.
Kaxxgas u3 3TUX colepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI € IPYTUMU €ro JUHUSIMH. B Xoz1e u3ydenus yuyeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Asredpay» BKIOYEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YecKoro oOpa3oBaHUs HU
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTH4YecKOro
a3bika. CojieprKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIICHUS,
(OopMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHSA O YHCIE Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIBHOM YHCIie. 3aBEPIICHHUE OCBOSHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTU4YeCKOro armmapara, HEOOXOJAMMOIo MJisi pEelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TpPYNNHpPYeTcs BOKPYT  palMOHANIBHBIX  BBIpaXEeHUU.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKA JJIS1 IOCTPOCHUSI MaTeMaTHYeCKHX MoJeneil,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, s
OCBOEHHUSI Kypca HUHGOPMATHUKU, M OBJaJ€HWE HAaBBIKAMU JEAYKTUBHBIX PaCCYXKICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
oOydJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIEH MaTeMaTHYECKON MOJENN ISl ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpupone u odmiectBe. M3ydenue
MaTepuana CrocoOCTBYeT PAa3BUTHIO y OOy4YaloOIIUXCSl YMEHHUS MHCIIOJIb30BaTh pPazIUYHbIE



BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHKU — CIIOBECHBIC, CHMBOJUYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYpHI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaxX H3y4aeTcss y4deOHBIM Kypc «Airedpay,
KOTOPBIM BKJIKOYAET CJIEAYIOLINE OCHOBHBIE pas3ienbl coiepkanHus: «HUucina u BBIYMCICHUS Y,
«AnreOpanyecKkue BHIpaKEHU», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

Buabl 1 GopMbI 1eATeJIbHOCTH, MO3BOJISIIOIINE PeaH30BATh BOCIUTATEILHBIN MOTEHIHAT
YPOKa, ¢ y4éToM padodeil MporpaMMsbl BOCIIMTAHMS NpeIosaraer cieayoiuiee:
-yCTaHOBJICHUE JIOBEPUTEIILHBIX OTHOLICHHH MEXIy YYHMTEIEM U €ro Y4YeHHKaMH, CIIOCOOCTBYIOIIMX
HO3UTHBHOMY BOCHPHSTHIO YYal[UMHCS TpeOOBaHMIl U MPOCHO yUHTENsl, TIPUBICUYCHUIO X BHUMAHUS K
o0cyxaeMoi Ha ypoke HHpOpMAaIIMK, aKTUBHU3AIUY UX TO3HABATEIIBHOM JICATCIILHOCTH;
-n00yXKICHUE HIKOJIBHUKOB COOIIOAATh HA YPOKE OOLICHIPHHSTHIC HOPMbI TOBEICHUSI, IPABUIIa OOLICHHS
co crapmuMu (YyYUTENSIMH) M CBEPCTHUKAMHU (IIKOJIPHUKAMHF), TPHUHIUIBl Y9eOHOW TUCIWILTUHBI U
CaMOOpraHHU3aI1H;
-IIPUBJICUCHUEC BHHMAHUA IIKOJbHUKOB K INEHHOCTHOMY AaCIICKTY H3YYaCMbIX Ha YpPOKax ﬂBJICHHﬁ,
opram3ans #X paboTBl C TMONydaeMOW Ha YpoOKe COIHMANbHO 3HaunMoW wuH(popmanmedn —
WHHUOWUPOBAHUC €C O6CY)KI{CHI/IH, BBICKA3bIBaHUA yHalllUMHUCA CBOCTO MHCHHUSA 11O €€ IMOBOAY, Bpra6OTKI/I
CBOET0 K HEM OTHOIIICHHUS;
-UCIIOJIb30BaHUE  BOCIUTATENBHBIX  BO3MOXKHOCTEH — COJEpXaHHs yd4eOHOro mHpeaMera  4epes
JEMOHCTPALMIO  JETSIM IPUMEPOB  OTBETCTBEHHOTO, TPAXKTAHCKOTO  IOBEICHHS, IPOSBICHUS
YEJIOBEKOJIIO0HS U I0OPOCEPACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIONIUX TEKCTOB JJIs UTCHUS, 3a1a4 JJIs
peleHus1, MpoOIIEMHBIX CHTYAIMH JJIsi 00CYKJCHHUS B KJIACCE;
-IPUMEHEHHE HA YPOKE HHTEPAKTHBHBIX (OpPM pabOThl yYAIIUXCS: HHTEIUICKTYalbHBIX WU,
CTUMYJIMPYIOIIHNX MMO3HABATCIIbHYIO MOTHBAlUIO IIKOJIBHUKOB; THUJAAKTHYCCKOr0o T€aTpa, rac rnojIy4YCHHbIC
Ha YpPOKE 3HAHUA O6I)IFpI)IBaIOTC$I B TCAaTPAJIbHBIX ITOCTAHOBKAX; HHCKYCCHﬁ, KOTOpPBIC HAIOT ydJalllUuMCA
BO3MOYKHOCTb TIPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMANIOra; TPYIIOBOi paboThl WITH paboOThI B
napax, KOTOpbIe y4aT IIKOJIbHUKOB KOMaHIHOH paboTe U B3aMMOACHCTBHIO C IPYTHMH JICThMH;
-BKJIIOUEHUE B YPOK HIPOBBIX IPOLELYpP, KOTOPBIE IIOMOTAIOT MOJIJEPKATh MOTHBALMIO JAETEH K
HOJIyYCHHUIO 3HAHWI, HATKUBAHHIO MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLICHHWI B Kilacce, MOMOTaroT
YCTaHOBIICHUIO 00pOXKeTaTeNnbHOM aTMochepsl BO BpeMsl YpOKa;
-OpraHu3anus IHe(bCTBa MOTHUBHUPOBAHHBIX W JPYAWPOBAHHBIX YYallUXCd HaJ HMX HCEYCIEBAarOUIUMHU
OJHOKJIaCCHUKaMH, JAaroliero ImMKOJIbHHKaM COIIMaJIbHO 3HAYUMBIN ONBIT COTPpYAHHUYECCTBA U B3aNMHOU
HIOMOIIIN;
-MHULIUUPOBAHUE U MMOAACPIKKaA HCCHC}IOBaTeHLCKOﬁ ACATCIIBHOCTH INKOJIBHUKOB B paMKaxX pe€ajinu3alun
MW HWHIAUBUAYAJIBHBIX MW TPYHIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, 4YTO OaCT IIKOJbHHUKaM
BO3MOYKHOCTh THPUOOPECTH HABBIK CaMOCTOSTEIBHOIO PEIICHHS TEOPETHYECKONW NPOOJIEMBl, HaBBIK
ohopmiteHHsT COOCTBEHHBIX MW, HABBIK YBAXXUTEIBHOTO OTHOIICHHUSI K YY)XUM HIEsM, OQOPMIICHHBIM B
paborax Jpyrux HCCIIeOBaTelel, HaBbIK MyOJMYHOTO  BBICTYIUICHHS Tepe]]  ayAuTOpHeH,
apryMEHTHPOBAHHS M OTCTAUBAHHS CBOCH TOYKHU 3PCHHS.
- pelIeHHe BOIPOCOB IIKOJBHOW JKU3HH, COJICHCTBYET pealn3allid HHUIMATUB OOYYArOIIMXCS BO
BHEY4YEeOHOU JIeATeTbHOCTH, YIACTBYET B PEIICHUN KOH(IUKTHBIX BOITPOCOB.

COAEPXAHUE OBYYEHUA
7 KIIACC
Yuciia 1 BLIYUCJICHUA

JpoOn OOBIKHOBEHHBIC W JACCATHYHBIC, MEPEX0J] OT OMHON (OpMBI 3amucu JIpoder K
apyroi. IloHATHE palMOHAIIBLHOIO YMCIIA, 3alICh, CPABHEHUE, YIIOPSAJOUYNBAHUE PALlMOHATIbHBIX



yucen. ApudMeTHueckue NeHCTBUA ¢ pallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

Crenenp ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJENICHUE, IPeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4ud Ha MPOILEHTHI, PEUICHUE 33a]ad U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPDAKEHUS C NEpEeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPa)KEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHMSI, IIPaBUJIa NIPEOOpPa30BaHUs CYMM U IPOU3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
NPUBEJCHUS IOJOOHBIX ClIaracMblIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrounaeHa. Cllo)KeHHE, BBIUYATAHUE, YMHO)KEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneiiHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YpAaBHEHMS,
pelieHyue JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHHMH IO YCIOBMIO 3ajauyd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JByX JIMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UucinoBble NPOMEXYTKH. PaccTosiHue Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKM HA
KoopAnHaTHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuuu. I'padpuk ¢yHknuu. CpoicTBa (QYHKIMA.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBaaparueiii kopeHbp u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuynbie
npUOKEHUs UppaAlMOHAIBHBIX uncen. CBolcTBa apuMeTHYecKuX KBaJAPATHBIX KOPHEH U UX
MpUMEHEHNE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHWM W BBIYHUCICHUAM. JleHcTBUTENbHBIC
quCIa.

CreneHb C 1eNbIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOE CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHHue ainredpandyeckux apoOeil. PanuoHanbHble BBIPAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA



KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JWHEWHBIM M KBaapaTHbIM. I[Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEepHpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPAaBHEHUN C JIBYMs I€pEeMEHHBIMU. lIpuMepbl peleHus CUCTEM HENMHEMHBIX YpaBHEHHUU C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HepaBeHCTBA M HUX CBoWcTBA. HepaBeHCTBO ¢ OJHOM TNEpPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKUUHA

[Tonstue Gynkuuu. OGnacTh ONpeesIeHNus U MHOXKECTBO 3HaueHui (yHkiuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GyHKIMH, OTpa)xarolyX peajbHble IPOLECCHI.

OYHKIINY, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIHOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxumn y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemeHue ypaBHeHHI i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BbIYUCICHUSA

PanyionaneHble 4yKcia, UppalMOHANIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4MCIAa KaK OECKOHEUYHbIE
JecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue AECUCTBUS C JACHCTBUTEIbHBIMHU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA, AJIUTEIBHOCTH IPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHHMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUMN, CBOASAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3az1a4
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YPaBHEHUH ¢ ABYMs INEPEMEHHBIMU. PellleHne CUCTEM [BYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTalusi CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 337124 anreOpandecKuM CIiocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JUHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelieHne cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapaTtHele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢ynkmus, e€ rpaduk u cBoictBa. I[lapabona, KOOpAMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'padukn Gyrxmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = || u ux cBoiicTsa.



Yuci10BbIe NMOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoi N-ro dieHa.

Apudmerndeckass M reomerpuyeckas — mporpeccud.  DPopmynbl  N-TO 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI NIEPBBIX N YICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IPOrpeccuil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIUAIbHBINA pocT. C10XKHBIE IPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE Ppe3yabTaThbl OCBOCHUS MPOTrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K TMPOLUUIOMY M HACTOALIEMY POCCHUHCKOW MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHSM POCCHICKHX MAaTeMaTUKOB U POCCHUUCKOMN
MaTEeMATHYECKOH IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kKIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTaBJICHHEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIIEHUH, MPOIIEyp TPaKIaHCKOTO o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO STUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKCHUH
HAyKH, OCO3HAHHEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpy/10BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PEUICHHH MPAKTUYECKUX 3a/ad MaTeMaTH4ecKOil
HAIpaBJICHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCei
JKU3HU JJIs1 YCHEIIHON MpoQecCUOHANBHON IeATeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUU OOpa3oBaHHS U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M JCTETHUECKOMY BOCIPHATHIO MaTEeMAaTUYECKHUX
00BEKTOB, 33124, PEIICHUN, PACCYKICHH, YMEHUIO BHIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIlMe B JIEATENPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX INpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS UEIIOBEKa, MNPHUPOIBI H OOIIecTBa, TOHUMAHHEM
MaTeMaTHYeCKON HayKu Kak chepbl YeIOBEYECKOW MeATENbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JUIS Pa3BUTHSI [IMBHIIM3AIMH, OBJIAJICHAEM SI36IKOM MaTEMATUKH M MaTEMAaTHIECKOM
KyIbTYpOH Kak CpEICTBOM T[IO3HAHUS MHUpPA, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMU
UCCIIEIOBATEIILCKON ACSATEITbHOCTH;

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHE  KYJIbTYPbl  3/[0pPOBbS U
IMOLMOHAJIBLHOTO 0JIAronoay4us:

TOTOBHOCTBIO TNPUMEHATH MaTeMaTHYeCKHWEe 3HAHUS B HMHTEpPECaX CBOETO 37J0POBbS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HAaBBIKA peQIICKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa IPyroro 4YeJIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:



OpUEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUH ISl pelleHus 3ajgad B o0yacTu
COXPAaHHOCTH OKPYXKAIOUIEH cpefbl, IUIAHUPOBAHUSA IIOCTYIIKOB W OLIEHKM HMX BO3MOXHBIX
MOCJEICTBUM Il OKPYXKAroIIeH cpenibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U myTel X pelieHus;

8) aganTanusa K H3MEHAOIMMCS YCI0BHSAM COLHAILHONW M IPUPOAHOI cpelbl:

TFOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie (pOpMyIUpOBaTH UACH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHUCIIC paHee HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMI0, BOCIHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMBbIE PELICHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PHCKH U TIOCIEACTBUS, POPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble jloruueckue AeiicTBUs:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHWA MEXAYy MOHATUAMH, (OPMYIHPOBATH ONPEACICHHUS TOHATHHA, YCTaHABIUBATH
CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKAILMHU, OCHOBAHUS /ISl 0000LIEHNUS U CPaBHEHUS, KPUTEPUHU
TIPOBOIUMOTO aHAJIHN3a,;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U NPeoOpPa3oOBBIBATH CYXKJIEHHS: YTBEpAMUTENbHbIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIE U O0IINE, YCIOBHEIC,

BBISBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (haKkTax, JTaHHBIX,
HaOJIOACHUAX M YTBEPXKACHUAX, MpeanaraTb KPUTEPUM sl BBISABICHHS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

JienaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOYEHUH 110 aHaJIOTHH;

pa3dmpaTh JIOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPXKICHHH (MpsIMBIE M OT MPOTHBHOTO),
NPOBOJUTh  CaMOCTOSITETIHHO  HECIIOKHBIE  JTOKAa3aTelbCTBA  MaTeMaTHYeCKUX  (aKTOB,
BBICTPAaWBaTh AapryMEHTAllUIO, MPUBOJUTH MpPUMEPHl M KOHTPIpPUMEPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CIOCOO perieHus: y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB DPEILICHHMS,
BBIOMpATh HanOoJIee MOIXOAAIINHA ¢ YIETOM CaMOCTOSITEIbHO BBIZICICHHBIX KPUTEPHEB).
Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIENOBATENIbCKUNA HHCTPYMEHT MO3HaHHUSA, (OPMYIHPOBATh
BOIIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUNE, POOJIEMY, CAMOCTOSTEIBHO YCTAaHABIUBATh HCKOMOE
U TaHHOE, (OpPMUPOBAThH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECIOXHBINA HKCHEPUMEHT, HEeOOJIbIIoe
UCCJIEIOBAaHUE II0 YCTAHOBJICHHWIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEKITY COOOM;

CaMOCTOSTeNNbHO (OpMYyIUpPOBaTh OOOOIIEHHST M BBIBOABI IO pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IEHUS, UCCIIEI0BAHMSI, OLIEHUBATh IOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BEIBOJOB U
0000I1IEHHI;

IPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IPOIECCa, a TAK)XKE BBIIBUIATh MPEAINOJIOKEHHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:



BBISBIISITh HEJOCTATOYHOCTb W HW30BITOYHOCTH HH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelLeHMs 3a]1a4u;

BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATh HH(OOPMAIHIO PA3TUIHBIX
BUJOB U (POPM IIPECTABICHHUS;

BbIOMpaTh (opMy MpEACTaBICHUS HH(DOpPMaMK M WIUIIOCTPUPOBATh peIIaeMble 3ajauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSM, TMPEAJIOKECHHBIM YUUTENEeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh ¥ (POPMYITHPOBATH CY>KACHUS B COOTBETCTBHHU C YCIOBHSMHU U LEISIMU OOLICHHUS,
SICHO, TOYHO, 'PAaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUsI 110 X0y PELICHUs 3aa4l, KOMMEHTUPOBATh [10JIy4YEHHbII pe3ybTar;

B Xoie OOCYXJEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOW TEMBI, INPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TOMCK PEIICHUs, COMOCTABISATh CBOH
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUaiora, oOHapy>KuBaTh Pa3jM4He U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

OpPEACTaBIATh Pe3yJabTaThl pEIIeHUs 3aJadyd, OHKCIEPUMEHTa, MCCIEOBaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

NOHMMAaTh W HCIOJIB30BaTh NPEUMYIIECTBA KOMAHJAHONH ¥ WHAWBUIAYAJIbHOW pPabOTHI TpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATH 1IeJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHONW PabOTHI,
pacripenenaTe BUABI pabOT, JOrOBAapHBAThCSA, OOCYXKIaTh MpOLECC M pe3yiabTaT pPadoTHI,
00001aTh MHEHUS HECKOJILKUX JIIOACH;

y4acTBOBaTh B TIpYyMIOBBIX (opmax paboTel (00CyXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
HITYpMBl M JpPYyTUeE), BBINOJHATH CBOIO YacThb PabOThl M KOOPAMHHMPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
croco0 pemeHuss ¢ YY4E€TOM WMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM HH(pOpPMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIBHBIIH HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOW 3aj1auu;

NpPEIBUICTh TPYIHOCTH, KOTOpBIE MOTYT BO3HUKHYTH TIpH pEUNICHWH 3a/a4d, BHOCHTH
KOPPEKTHBBl B JIESATETBHOCTh HAa OCHOBE HOBBIX OOCTOSITENECTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yibTaTa JCSITEIBHOCTH TIOCTABICHHONW IEMH U  YCJOBHUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHUS HIJIM HEJOCTHKEHHUS 1I€TTH, HAXOJUTh OMNOKY, aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 kJjacce OOydYaIOMIMKICS TOJYYUT CIECAYIONIAE TMPEIMETHBIE
pe3yIbTaThI:

Yucsa v BbIYUCTICHUSA

BoimonHsATh, coderass YCTHbIE M TMHCHMEHHBIE MPHUEMBI, apuPMETHUECKUE EHCTBUS C
paloHaIbHBIMU YHCIIAMHU.



HaxoauTe 3HaueHHWs] YHMCIOBBIX BBIPAXKEHHUH, NPUMEHSTH pPa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[Tepexoaute OT 0JHOM (HOPMBI 3alMCU YHMCEN K APYroi (Ipeodpa3oBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh Yncia.

BbINONHATE NPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCIECHUM, OLIEHKY 3HAYE€HUN YMCIIOBBIX
BBIPAKCHUH. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHbIX YHCEIL.

Pemare nNpakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
IPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThl pEIICHUs 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust 0YKBEHHBIX BbIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXXEHUSI B MHOTOUWIEH MPUBEAECHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXXKEHHE OJIHOWJIEHAa HAa MHOTOYIEH M MHOTOYJIe€Ha Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIsITh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIHUPOBKH ClaraeMbIX, IpUMeHeHHUs (HOpMy COKpamEéHHOro
YMHOXEHHUS.

[TpuMeHsaTs mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsl peoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHHUs! M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
MCXOJHOIO YpaBHEHUS K pPAaBHOCWIBHOMY eMy. IIpoBepsTh, sBisleTCd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHEeM JMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JIMHEHMHOrO YypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarb cucrteMbl JByX JMHEHHBIX ypaBHEHHIl C JIByMS NEpPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemIaTh JUHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd IOJIY4YEHHBIN
pe3ynbTar.

DOyHKIUHA

N3o00pakath Ha KOOPAWMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YWUCJIOBBIE INPOMEXKYTKH Ha
anreOpanvdeckoM sI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X|.



OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJINYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOIUTEIBHOCTh, BpEMS,
00BEM pabOTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeiCcTaBiIeHUS M aHAIW3a MHPOPMALUHU, U3BIEKATh U
MHTEPIPETUPOBATH UHPOPMALINIO U3 TPAPUKOB pPeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOMYYHT CIEAYIOUIUE INPEIMETHBIC
pE3yNbTaThI:

Yuciia ¥ BbIYHMCICHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXKECTBE JCUCTBUTENbHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JEHCTBUTEIIbHBIE YHUCIIa TOYKAMHM Ha
KOOPJMHATHOU MPSIMOIA.

[IpumeHsTh TOHATHE apU(PMETUUYECKOrO0 KBAJIpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHbIE
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYISATOP, BHIMOIHITH MPEOOPa30BaHUsI BBIPAKEHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCEJI C MOMOMIbIO JECATUYHBIX IpoOeil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsTh MOHSATHE CTENEHH C ILEJbIM II0Ka3aTesieM, BBIIOJHATh IPeoOpa3oBaHuUs
BBIPAXEHHH, COIEPIKALUX CTENEHU C LIEJIbIM ITOKa3aTEeJIeM.

BbINOMHATE TOXAECTBEHHBbIE MPEOOPAa30BaHMSI PALMOHAIBHBIX BBIPAXKEHUM HA OCHOBE
MpaBJI ACHCTBHI HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PackiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A7  pEUIeHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOUN MPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAJIBHBIE YPABHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYyMs [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHeM TIpaduyecKuX TIpeAcTaBIeHUll (ycTaHaBIMBaTh, MUMEET JHM YPaBHEHUE WU
CUCTEMa YpaBHEHMH peIlIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIpoYee).

[Tepexoauth OT cioOBecHONH (GOPMYIUPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
MOMOUIbI0 COCTABJICHUS YPAaBHEHMUsS WJIM CHUCTEMBbl YypaBHEHHWH, HHTEpPIPETHUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pPe3ysbTar.

[IprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMUSI, OILICHKH, pellaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUECcKyl0 HILTIOCTPAILIUIO
MHO’KECTBa pelIeHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonnmath ¥  HUCHONB30BaTh (YHKIUOHAJIBHBIE TOHATHS W  S3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpENesITh 3HAa4eHHWEe (QYHKLIMU 10 3HAUYEHHUIO apryMeHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITNH TI0 €€ TpaduKy.

Crpoutsb rpauku 3eMeHTapHbIX GYHKINN BUIA:

y = k/x, y = x2, y = X3,y = [X|, Yy = VX, OriCBIBaTh CBOHCTBA 9HCIOBOI DYHKIMH MO €&
rpauky.

K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TOJYYUT CIECAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmernueckue AeHCTBHUS C pallMOHAIBHBIMHU YHCIaMH, cOUYeTas YCTHBIC U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIbHBIMU YHCIAMH.



HaxonuTh 3HaueHUs CTENEHEN C LEIbIMM MT0KA3aTEIsIMU U KOPHEH, BHIUNCIIATH 3HAUECHUS
YKCIIOBBIX BBIPa)KEHUI.

OkpyrisTh JAE€WCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKHUIAKY pE3yJbTaTa BBIUMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemate nuHeliHble M KBaJpaTHblE YpAaBHEHUS, YPaBHEHMs, CBOASIIMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIC YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JIByMs NEPEMEHHBIMU M CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Pemate TekcToBblE 3amaud anreOpanvyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU.

[TpoBoauTH IpOCTENIINE UCCIEIOBAHNS YPABHEHUH U CHUCTEM YPAaBHEHMM, B TOM YHCIIE C
NpUMEHEHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JH YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, €Clii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nMHeliHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaThb peELICHHE
HEPaBEHCTB HA YMCIIOBON MPAMOIL, 3aIIUCBIBATh PEIIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA UYMCIIOBOW MPSMOW,
3aMMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 33/a4.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOHCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXeMaTHUECKU TpaUKM KBAJPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJpaTUUHbIX (PYHKUUI MO UX rpauKam.

Pacno3HaBaTh  KBajgpaTuuHyro (QyHKIMIO 10  ¢dopMmysie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HH, PU3UKH, TEOMETPHUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM NPHU Pa3HBIX criocodax
3a/laHusl.

BbINoNHATE BBIUMCIEHHUS C UCHOJIB30BaHHWEM (GOpMyN N-ro wWieHa apuPMETHUECKON U
TEOMETPUUECKOI MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEeI0BAaTEIbHOCTH TOUKAaMH Ha KOOPMHATHOM IJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEILHOCTSIMH, B TOM YHCIE 3a7adu
W3 peajbHOM KU3HU (C UCTIOIB30BAaHUEM KATBKYIISATOPA, TU(DPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 Yuciia 1 BeurcieHus. PanmoHansHbIe Yucia 25 1 2 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandecKkue BbIpaKeHUS 27 1 2 https://m.eds0o.ru/7f415b90
bubmuorexa [JOK
3 YPaBHCHH! H HCPABCHCTBA 20 . . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpapuku. OyHkunu 24 1 2 https://m.eds0o.ru/7f415b90
bu6mmoreka [IOK
> losopenne i 0bobmerne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7
8 KUIIACC
KoanuecTBo 4acos JJIeKTPOHHBIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m HpOrpaMMEL Beero KOﬁHTpOJIbHI)le HpﬁaKanecmle 0GPa30BATEBLHBIE
padoThI padoThI pecypesl
bu6mmoreka [JOK
1 Uucna n Beruncnenus. KBagpatasle KopHU 15 1 https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ 1eIbIM 7 bu6mmorexa [IOK
HOKa3areneM https://m.edsoo0.ru/7f417af8
3 Anrebpandeckue BeipakeHus1. KBaapaTHbIit 5 1 bubnuotexa [JOK
TpEXUIICH https://m.edsoo0.ru/7f417af8
4 AnrebpanuecKue BHIPaXKEHHUS. 15 1 1 bubnuoreka [IOK
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Anrebpandeckas 1po0b

https://m.edsoo.ru/7f417af8

5 YpaBHenus v HepaBeHCTBA. KBajpaTHbIe 15 bubmuorexa [JOK
YpaBHEHHS https://m.edsoo0.ru/7f417af8
6 VpaBuenus u HepaBeHcTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HeEpaBeHCTBA. HepaBeHcTBA 12 hitps://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHKuHH. OCHOBHbIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DymKumH. HHCI0BEIE QyHKLMH 9 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosoperne i 060bmienne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3jeiioB 4 TeM K n (uudpossbie)
n/n NMpPorpaMmblI Bcero Oﬁﬂ TPOILHbIE pﬁaKanecmle o0pa3oBaTe/bHbIE
padoThbI padoThI pecypes
. bubnuorexa [JOK
1 Uucna u BeruuciaeHus. JlecTBUTENbHBIE Y CIIa 9 1 https://m.eds0o.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHHUS C 14 1 1 bubnuorexa [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 1 bubnmoreka [JOK
ypaBHEHHIA https://m.edso00.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 2 https://m.eds00.ru/7f419d08
bu6nmoreka [JOK
> Dymaum 16 . 2 https://m.eds00.ru/7419d08
6 YucIioBbBIE ITOCIEN0BATEIBHOCTH 15 1 2 bu6mmoreka [JOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUU

18
102

10

bu6mmoreka [IOK
https://m.edsoo0.ru/7f419d08
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