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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBasieTcs OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
o0pa3oBaHus: OHA 00ECIEeYMBACT U3YUYEHUE JPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAay4YHOro, TaK M TyMaHUTAPHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOOUMO JUIst
MpOJOJIKEHUsT 00pa30BaHUs U B TOBCEAHEBHOM *u3HU. Pa3zButue y o0yuarommxcs
HAYYHBIX TMPEACTABICHUN O MPOUCXOXKICHUH W CYIIHOCTH alre0panvecKux
abcTpakiuii, criocobe OTpaKeHUs MaTeMaTUYECKON HAYKOU SBIICHUN U MPOILIECCOB
B NpUpOJE U OOIIECTBE, POJM MATEeMAaTHUYECKOrO0 MOJEIHUPOBAHHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUISl aJallTallid B COBPEMEHHOM IM(POBOM
oOuiectBe. M3ydenune anredpbl oOecneynBaeT pa3BUTUE YMEHUS HAOJIOAATh,
CpaBHHMBAaTh, HAXOAUTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBILUICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JEHCTBHUSI M BBIBOJBI,
dhopMynupoBath yTBepKAeHUA. OCBOCHHE Kypca anreOpsl 00eCreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUSI OOYyYaroUIuXcsi: OHM HCIONBb3YIOT JE€AYKTHUBHBIE MU
WHAYKTUBHBIE paccykaeHus, 0000IIeHne U KOHKPETU3alllio, a0CTparupoBaHue 1
anasmornto.  OOyyenue  anreOpe  mpeamnojiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITEIbHOM  JI€ATENIbHOCTH OOYyYarolMXcs, IMO3TOMY CaMOCTOSITEIbHOE
pellIeHre 3a/1a4 ABJSETCS pean3aluel AesTeIbHOCTHOTO NPUHIMIA O0yYEHHUS.

B cTpykTtype nporpammel yueOHOTO Kypca «Anredpay st OCHOBHOTO 00IIEro
o0pa3oBaHusl OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JTUHUU:
«HYucna W BBIUUCICHUSY, «ANreOpandeckue BbIpAXKEHUSD, «YPAaBHEHUS W
HepaBeHCTBa», «DynHkuum». Kaxknas W3 3THX COAEpKATEIbHO-METOANYECKUX
JIMHUW pa3BUBAETCA HA MPOTSKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYSI C
APYTUMH €ro JUHUSAMU. B xome wu3ydeHHs ydeOHOTO Kypca OO0ydaroIuMcs
MPUXOJIUTCS JIOTUYECKU PaCCy’KIaTh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3W ¢ 3TUM B mporpamMmy yudeOHOTO Kypca «Aredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTUYEeCKOro 00pa30BaHUs M CIIOCOOCTBYIOIIME OBIAJCHUIO O0YUYaIOITUMUCS
OCHOB  YHHMBEpCAJIBHOIO  Maremarudyeckoro s3bika. ConepkarenpHOl U
CTPYKTYPHOH OCOOCHHOCTHIO Yy4YEOHOro Kypca «Airedpa» SBISETCI €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucna M BBIUKCICHUS CIYXKUT OCHOBOW s
JAIbHEUIIIEr0 M3y4YEHHUsI MAaTEMATHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYaIOLIUXCS
JIOTUYECKOTO MBIIUICHUSI, (POPMUPOBAHUIO YMEHHUS TOJIb30BaThCSA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCEIHEBHOM
*U3HU. Pa3BuTHE NMOHATHS O YKCIE Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUS
CBSI3aHO C palMOHAIBHBIMU M HPPALUMOHAIBHBIMU YHUCIAMH, (HOpMUPOBAHHEM



MpEeACTaBICHUN O ICHUCTBUTEILHOM YHUCIIE. 3aBEPIIICHUE OCBOCHHS YUCITIOBON IMHUM
OTHECEHO K CpeHeMY 0011eMy 00pa30BaHHUIO.

Coneprxkanue AByX alireOpandecKux JUHUN — « AITeOpandecKrue BhIPaKECHU
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIMXCS
MaTeMaTHYeCKOro ammnapara, HeOOXOJMMOTro [JIsi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
obmrero o0pa3zoBaHusl y4eOHBIH Marepuana TPYNIUPYETCS BOKPYT palliOHATbHBIX
BbIpakeHUU. AnreOpa IEeMOHCTPUPYET 3HAYCHHUE MAaTEeMaTUKU KakK S3bIKa IS
MOCTPOCHMUSI MAaTEeMaTHYECKHX MOJENe, OMUCaHUsS TPOIECCOB U  SIBICHUM
peanbHOTO MUpa. B 3amaun 00yuenus anredpe BXOAAT TaKKe JalIbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIILIEHHS, HEOOXOAUMOTO, B YACTHOCTH, JJIsl OCBOEHUS Kypca
uHQOpMATUKK, ¥  OBJIAJICHHE HaBbIKAMH  JEAYKTUBHBIX  PacCyXICHUH.
[IpeoOpazoBaHue CHUMBOJIBHBIX (DOPM CHOCOOCTBYET PAa3BUTHIO BOOOpAKEHMS,
CIIOCOOHOCTEN K MaTEMaTH4YE€CKOMY TBOPYECTBY.

Conepxanue QPyHKIHOHAIBbHO-rpauuecKoil JUHUN HAEIEHO Ha MOJIyYeHUe
00yYaronMHCs 3HAaHUM O (PYHKIMSAX KaK BaKHEUIIEW MaTeMaTHYeCKON MOIECIH
JUTSI OMMUCAHMSI ¥ MCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBIICHUH B IPUPO/JIE U
obmecTBe. 3yuenue matepuana cnocoOCTBYET pa3BUTHIO y 00yUaIONTUXCS yMEHUS
WCIIOJTB30BAaTh PA3JIMYHBIC BBIPA3UTEIIBHBIC CPEJACTBA S3bIKA MATEMAaTHKU —
CIIOBECHBIE, CUMBOJHYECKHE, Tpaduyeckue, BHOCUT BKIad B (opMupoBaHUE
MpEeACTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU LUBWIN3ALNUHA U KYJIbTYPBHIL.

CormacHo yueOHOMYy IuIaHy B 7-9 Kiaccax u3y4aercssi y4deOHbIH Kypc
«Anrebdpa», KOTOpPBIA BKJIIOYAET CIEIYIOIIMNE OCHOBHBIE pPa3Jieibl COJIEpPKAHUS:
«Yucna W BBIUMCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YPaBHCHUS U
HEpaBEeHCTBa», « DyHKIUN».

Ha usyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kitacce —
102 gaca (3 gaca B Henento), B 8 kiracce — 102 vaca (3 gaca B HeAeno), B 9 kiacce
— 102 yaca (3 yaca B HEZIEIIO).



COILEPKAHUE OBYUEHUSA
7 KIIACC

Yucia 1 BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIE, MEPEXOJ OT OJHON (PopMbl 3amucu
npobeir k apyroil. I[loHsTHEe palMOHAIBHOTO YMCIA, 3alHCh, CPaBHEHHUE,
YIOPSAIOYMBAHUE  PAIlMOHAIBHBIX  Yucel. ApudMeTuyecKkue ACUCTBHUS C
palMOHANbHBIMU YKcliaMH. PelieHue 3aay U3 peajbHON MPAKTUKU Ha YacTH, Ha
po0wu.

Crenenb C HaTypaJbHBIM I[IOKa3aTelieM: OTpeaereHue, npeoOpazoBaHue
BBIpQXCHUN Ha OCHOBE OMPEIENICHUs, 3aUCh OONbIINX uncel. [IpomeHTsl, 3anmuch
MPOIIEHTOB B BUAE ApOOU U IpOoOH B BHUJIE MPOLEHTOB. TpyU OCHOBHBIE 3a7auM Ha
MPOIIEHTHI, pEUICHUE 3a/1a4 U3 PEATbHON NPAKTUKH.

[IpuMeHeHre MPU3HAKOB JEIUMOCTH, PA3JIOKEHWE HAa  MHOMKUTEIU
HaTypaJIbHbIX YUCEI.

PeanibHpie  3aBUCMMOCTH, B TOM  4ucle mOpsiMas ©  oOparHas
MPONMOPLUHUOHAIBHOCTH.

AJiredpanyveckue BbIpaKeHUs

[lepeMeHHbBIE, YMCIIOBOE 3HAYECHUE BBIPAKEHUS C NMEpeMEHHOU. JlomycTumble
3HaueHUs nepeMeHHbIX. [Ipencrapnenue 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJE
dbopmyinbl. Beruucnenus no ¢popmyinam. [IpeoOpazoBanrie OyKBEHHBIX BBIPaKEHUIH,
TOXKJECTBEHHO paBHBIE BbIpaXEHUs, TMpaBuia MNpPeoOpa3oBaHUS CYMM H
MPOU3BEICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEACHUS MOJOOHBIX ClaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM NTOKA3aTEIEM.

OpnHounensl u MHOTOWIeHbl. CTeneHb MHOrowieHa. CiloeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOWICHOB. POPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBAJpaT CyMMbI
Y KBaJpar pazHocTu. PopmyJiia pa3HOCTH KBaApaToB. Pa3znokeHne MHOTOUJIEHOB Ha
MHOKHUTENH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHHe, KOPEHb YypaBHEHMs, NpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHHII.

JIuHeitHOE ypaBHEHHWE C OJHOM IEPEMEHHOW, YMCIO KOPHEH JIMHEWMHOTO
YPaBHEHUS, PELICHUE JTUHEUHBIX ypaBHEHUN. COCTaBICHUE YPABHEHU IO YCIOBHIO
3ajauu. Penienne TeKCTOBBIX 3a/1a4 C MTOMOIIBIO YPABHEHUH.

JluneitHOE ypaBHEHHUE C IBYMsA MEpeMEHHBIMH U ero rpaduk. Cucrema aByX
JMHEVHBIX YPAaBHEHUM C JABYMsI II€pEeMEHHbIMHU. PelieHue cucreM ypaBHEHUU
crioco0oM noicTaHOBKU. [IpuMephl pelieHus TEKCTOBBIX 3a71a4 ¢ IIOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUHA



Koopaunara Touku Ha npsamoil. YucnoBble mpoMexyTKH. PaccTosiHue Mexny
IBYMSI TOYKaMH KOOPJIMHATHOU MPSMOIA.

[IpssMmoyronbHast cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKHU Ha KOOPJAMUHATHOH muiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (HOpMyIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMmocteil. [lonsitue dynkiuu. I'paduk GyHkimu.
CaoiictBa ¢ynkuuil. Jluneitnas ¢yunkuus, e€ rpaduk. I'paduk pyHkuuun y = [X|.
['paduueckoe pelieHre TMHEHHBIX YPaBHEHUI U CUCTEM JTMHEHHBIX YpaBHEHUIA.

8 KITIACC

Yuciia v BBIYMCICHUS

KBagparueiii kopeHb u3 uwucna. [loHstue o0 wHppanvoOHAIbHOM YHUCIE.
JlecsiTuuHble PpUOIMKEHUS UppalMoOHaIbHbIX yucend. CBolcTBa apuMEeTUUECKUX
KBQ/IPATHBIX KOPHEH U UX NMPUMEHEHHUE K TPE0OPa30BAHUIO YUCTIOBBIX BBIPAKCHHIM
Y BBIYMCIICHUSIM. J|€iCTBUTEIIbHBIC YHCIIA.

Crenensb c 1enbIM NTOKa3aTeneM U e€ cBorcTBa. CTaHaapTHAsS 3alKUCh YUCIA.

AsredOpanyeckue BbIPAKEeHUA

KBagpaTHbIi TPEXWIEH, pa3I0kKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKUTEH.

AnreOpanueckass apoOb. OCHOBHOE CBOWCTBO airedpanyeckoil apoOwu.
CnoxeHue, BbIYMTAHUE, YMHOXEHUE, JClIeHUE airedpandeckux JpooOeit.
PannonanbHbie BRIpaXKEHUS U UX MPeoOpa3oBaHuUE.

U HepaBeHCTBa

KBagparnoe ypaBHeHue, popmyJiia KOpHEW KBagpaTHOTO ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAIIMXCA K JIMHEMHBIM M KBaJApPaTHBIM.
[Ipocrteitmme npoOHO-pallMOHAILHBIE YPABHEHMUS.

['paduueckast uaTEpIpETaAlMs YPABHEHUN C JABYMSI MEPEMEHHBIMU U CUCTEM
JVHEVHBIX YPAaBHEHUM C JByMs IEpPEMEHHbIMU. I[Ipumepbl peleHuss cucreM
HEJIMHEVMHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMM.

PetieHue TeKCTOBBIX 3a71a4 alredpandeckumM CrocoooM.

UucnoBeie HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOW NEPEMEHHOM.
PaBHOCUIIBHOCTh HEpABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKIUHA

[Tousitne pynkiuu. O61acTh ONpEASICHUS U MHOKECTBO 3HAYCHHUHN (PYHKITHU.
CnocoObl 3a1aHust PyHKIUM.

I'padbuk dynxumu. Yrtenue cBocTB ¢yHKIuMU mno €€ rpaduky. ITpumepsl
rpaguKoOB QYHKIIHMH, OTPaXKAIOIMNUX PeaTbHbIE TPOIECCHI.



@OyHKIIMK, ONHUCHIBAIONIUE TMPSIMYH W OOpaTHYH MPONOPIHUOHATBHBIC
3aBHCHMOCTH, X rpaduxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHNE YPABHEHUM U CUCTEM YpPaBHEHUM.

9 KJIACC

Yuciia ¥ BIYMCICHUSA

PannonanpHble 4ncia, UppalMOHaIbHbIEC YKCIIa, KOHEUHbIE U OECKOHEUHbIE
JeCTUYHBIE TPpoOr. MHOXECTBO ACHCTBUTENBHBIX YHUCEI, ACHCTBUTENIbHBIE YUCIIA
Kak OECKOHEYHbIE JAeCATUYHbIE apoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXAY MHOKECTBOM JICMCTBUTEIBLHBIX YUCET U KOOPAUHATHOM MPSIMO.

CpaBHeHue [JEHCTBUTENBHBIX YHWCEN, apuQMEeTHUecKHue JEHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMM.

Pa3smepsl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIATEIBHOCTh IIPOIECCOB B
OKPYKaroIIeEM MUPE.

[TpubnmxkEHHOE 3HAaYEHUE BEIMYUHBI, TOUHOCTh NMpUOImkeHus. OKpyrieHue
yucen. [Ipukuaka v oleHKa pe3ynbTaToB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelriHoe ypaBHeHUE. PenieHrne ypaBHEHU I, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOJAIIMXCS K KBaJpaTHBIM.
bukBagparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEH U YETBEPTOU
CTENEHEN pa3yioKEeHUEM Ha MHOKUTEIH.

Pemennie npoOHO-panoHaIBHBIX YpaBHEHMM. PelieHne TEKCTOBBIX 3a7ad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. PemeHue cucrem nByX
JIMHENHBIX YPABHEHUM C IByMsI IEPEMEHHBIMHU. Pelienre cucrTem IByX YpaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOe, a JApyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIIPETAls CUCTEMbI YPABHEHHH C JBYMS IEPEMEHHBIMH.

PemeHne TeKCTOBBIX 3a/1a4 aIr€OpandeckuM CIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHEWHBIX HEPABEHCTB C OJAHOM INEPEMEHHOW. PemieHune cucrem
JVHEMHBIX HEPABEHCTB C OJHOM mepeMeHHOW. KBajgpaTHble HEpaBEHCTBA.
['paduueckass wuHTEepmpeTanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

DyHKUNHA

KBanpatuunas ¢yskuus, e€ rpaduxk u cBoiicTtBa. [lapabomna, KOOpaWHATHI
BEPIIMHBI TapaboJIbl, 0Cb CAMMETPHUU TTapadoJIb.

I'padukn dynkumit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x|, 1 ux
CBOMCTBA.

YucaoBble M0OCI€I0BATEbHOCTH U MPOTPECCHHU



[ToHssTHE YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHUE MOCIEeA0BATEIbHOCTH
pekyppeHTHO# dopmyioi u popmMyioil n-ro dieHa.

ApudmeTtnyeckas u reomerpudeckas mporpeccuu. dopmMyibsl n-ro uaeHa
apupMeTUIECKON U T€OMETPUUECKOM MPOTrpeccCuit, CyMMBbl IEPBBIX 71 YJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUYECKOM U TeoMEeTpUYECKOW Mporpeccuit
TOYKaMH HAa KOOPIMHATHOM IUIOCKOCTHU. JIMHEHMHBIN M 3KCIIOHEHIMAIBHBIA POCT.
CI10KHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«Anrebpa» XxapakTepH3yITCs:

1) naTpruoTH4YecKoe BOCIUTAHUE:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIIOMY M  HACTOSLIEMY POCCUHCKOMN
MaTeMaTUKHU, I[IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCUMCKUX
MaTeMaTHKOB M POCCHICKONM MAaTEMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JTOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaaaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBINOJHEHUIO 00sI3aHHOCTEHN IpaKJaHUHA U peajnu3aluu €ro
paB, [MPEACTAaBICEHUEM O MaTEMaTHYECKUX OCHOBAaX (PYHKIHMOHHUPOBAHUS
Pa3IUYHbBIX CTPYKTYp, SBJICHHM, IPOLEAYp TPaKIAaHCKOTO oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM TMPUMEHEHHEM JOCTHKEHHMN HAyKH, OCO3HAHHEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTUA YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B pEIICHHH MPAKTUYECKUX 3a]ad
MAaTeMaTUYE€CKOW HANpPaBJIC€HHOCTH, OCO3HAaHUEM Ba)XXHOCTU MaTEMATH4YECKOTO
oOpa3oBaHusi Ha MPOTSKEHUU BCEU XKU3ZHU I YCIEIIHOW MpodeccHoHaTbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOJMMBIX yMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM MHAMBUAYAJIbHON TPaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYECKOE BOCTIMTAHHE:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, pEHIeHUN, pacCyXIeHUH, YMEHHUIO BHUJETh
MaTeMaTH4EeCKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpPUEHTAallUENl B JEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
MpEeACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YE€IOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHWEM MaTEeMaTHYECKOW HayKh Kak c@epbl YenoBeUeCKOu
NEATEIIbHOCTH, JTANOB €€ Pa3sBUTUSA U 3HAYUMOCTHU Ul PAa3BUTHUS LIMBUIIN3ALINM,
OBJIAQJICHUEM SI3BIKOM MAaTEMaTUKU U MATEMAaTUYECKOW KYJbTYPOU KAaK CPEICTBOM
MIO3HAHHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEA0BATEIbCKOM
NEATENBbHOCTH;



6) ¢usuueckoe BocnuTaHue, GOpMHpPOBAHHME KYJbTYPbI 3A0POBbSI H
IMOIMOHAJBLHOIO 0JIArONOJy4YHsi:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUE€CKHME 3HAHUSI B HWHTEpPEcax CBOEro
3I0pOBbS, BEACHUS  3I0pOBOr0  oOpa3za kKu3HH  (3JOpOBOE  IHUTAaHUE,
cOaTaHCUPOBAHHBIM PEXKHM 3aHATUW © OTAbIXa, peryiaspHas Quzndeckas
aKTUBHOCTH ), COOPMUPOBAHHOCTHIO HABbIKA pe(IEKCUH, TPU3ZHAHUEM CBOETO MpaBa
Ha OIMMOKY M TaKOTO K€ MpaBa IPyroro 4eloBeKa,;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTAallMEN HA MPUMEHEHUE MaTeMaTUIECKUX 3HAHUU ISl pellieHus 3a7a4 B
00J1acTH COXPAHHOCTHU OKPYXKAIOIIEeH Cpe/bl, INIAHUPOBAHUS TIOCTYNKOB U OIICHKH
UX BO3MOJKHBIX MOCIEACTBUM JJIsI OKPYXKAIOIIel Cpe/ibl, 0COZHAHUEM II00aTbHOTO
XapakTepa dKOJOTHIECKUX MPOOJIEM 1 MyTEeH X PEIICHHUS;

8) apantanus K U3MEHSIOIIMUMCH YCJIOBHSM COUMAJBHOW M MPHPOITHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHSM B YCIOBHSX HEONPENCIEHHOCTU, IOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIeATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTHX JIoAed, NMpuoOperarb B COBMECTHOM JE€SATEIIbHOCTH
HOBBI€ 3HAHMS, HABBIKA U KOMIIETEHIIUHU W3 OMBbITa APYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHWM HOBBIX 3HAHWK, B TOM YHUCIE
hopMyIUpOBaTh WUJIEH, TTOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPHUIIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTyalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh
MPUHUMAEMbIC pEIIeHUs W ACHCTBHs, (OPMYJIHPOBATH W OICHUBATH PHUCKU H
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3zoBble JlornyecKkue e CTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTUYECKUX
OOBEKTOB, MOHATUWA, OTHOLIEHUU MEXAY HOHATUSAMH, (HOPMYIUPOBATH
omnpeNeseHuss TMOHATHM, YCTaHABIMBATh CYUIECTBEHHBIM  MpPHU3HAK
KJIacCu(UKAIIMU, OCHOBAHUA i1 OOOOIIEHUS W CPaBHEHUS, KPUTECPUH
IIPOBOJIMMOTO aHAJIU3a;

e BOCIpPUHHMATH, (GOPMYJIHPOBATH M  MPEOOPA30BLIBATH  CYKJICHHS:
yTBEPAUTEIbHbIE W OTpHUIIATCIbHBIC, €AMHUYHBIC, YaCTHbIC W 0OIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBOpeunss B (akTax, MAaHHBIX, HAONIOJCHUSX W YTBEPKICHUSX,
npeaiaraTb KpUTEPUU JJIsl BHISIBICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
JenaTh BBIBOJBI C HCMOJB30BAHUEM 3aKOHOB JIOTUKH, JNEIyKTHUBHBIX WU
MHJYKTUBHBIX YMO3AKITIOUCHUM, YMO3aKIIOUCHHUI M0 aHAJIOTUH;
pa3OupaTth 0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUM (MIpsSMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTH4ecKuX (HaKTOB, BBICTpaMBaTh apPryMEHTAIlMI0, TPUBOIUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHHUS;
BBIOMpATh Croco0 pemieHus yd4eOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIIEHUs, BbHIOMpaTh HauOoyiee MOAXOASIIMMN C y4EToM
CaMOCTOSITEJILHO BBIIEICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTeIbCKIe IleﬁCTBHﬂI

UCIIOJIb30BaTh BOMIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHMUS,
dbopMyIIHpoOBaTh BOMPOCH], (UKCUPYIOUIUE NPOTUBOpEUne, MIpoliIeMy,
CaMOCTOSITEIbHO yCTaHABIMBAaTh HWCKOMOE M JaHHOE, (OPMHUPOBATH
THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEA0OBAHUE 10 YCTAHOBIEHUIO 0COOCHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (POPMYJIUPOBATH 00O0OIIEHUSI U BBIBOJIBI O pe3yJbTaTaM
MpOBEAEHHOTO HAOJIOJCHUS, HCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJYyYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 00OOIIECHHUI;

MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAKXKE BBIJBUTATh
MPEIOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBHUSAX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIIATH HEAOCTATOYHOCTh M W30BITOYHOCTh HH(OpPMAIUU, JTAHHBIX,
HEO0OXOIUMBIX JJIs pelIeHUs 3a1a4H;

BLIOWpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH
uH(OpMalNIO pa3IuYHbIX BUAOB U (OPM IIPEACTABICHUS;

BbIOMpaTh (QopMy mOpeacTtaBieHUs HHPOpMaUM W WLIIOCTPUPOBATH
peliaeMble 3ajJayd CXeMaMu, JAuarpaMMaMH, WHOW Tpapuko u uX
KOMOUWHAIUSIMU;

OIICHUBATh HAAEKHOCTh HHOOpPMAIUU TIO KPUTEPUSIM, MPEAI0KEHHBIM
yUYUTENIEeM Wik chOPMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC YUeOHbIC 1eCTBUSA:

BOCIIpUHHUMATL U (I)OpMYJ'II/IpOBaTB CYXXIACHUA B COOTBCTCTBHUU C YCIOBUAMU
H ncJIsiMHU O6I]_I€HI/I$I, SACHO, TOYHO, I'PAaMOTHO BBEIpaKaTbhb CBOIO TOYKY 3PCHHUA



B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MTOJIYUYCHHBINA PE3yJIbTaT;

e B X0JIe 00CYXJICHHS 3a/1aBaTh BOMPOCHI [0 CYIIECTBY 0OCYK/1ae€MOIl TEMBI,
npoOJieMbl, perracMoi 3aa4u, BEICKa3bIBaTh UJEH, HAIICICHHbIE HAa MOUCK
pelIeHMsl, COMOCTAaBIATh CBOU CYXICHUS C CYXICHUSIMU JIPYyTHX
YYaCTHUKOB JAHayora, 0OHapy>KWBaTh pa3iMuhe U CXOJCTBO MO3UIIMM, B
KOppeKkTHOU popMe popMyIupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

e TMPEICTaBIATh  pe3yJbTaThl  pEIICHUS  3aJa4d,  OSKCIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTa, CAMOCTOATEILHO BEIOUPATh (DOPMAT BHICTYTLICHHUS
C Yu€TOM 3a/iau Mpe3eHTaIlMd U OCOOCHHOCTEH ay IUTOPHUH;

e TMOHHMMATh U UCTOJIB30BATh MPEUMYIIIECTBA KOMAHAHOW U UHIUBUIYaTbHOU
paboTHI IPU PEIICHUH YUeOHBIX MAaTEMAaTHUYECKUX 3a/1ay4;

e TMPUHUMATH LEIb COBMECTHOU AESATEIBHOCTH, IIAHUPOBATH OPraHU3AILNIO
COBMECTHOM paboThl, pacnpeaensTb BHUAbl padOT, I0roBapUBaTHCS,
00CYKJIaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKHUX
JIIOIEH;

e Yy4YacTBOBaTh B TIPYHINOBBIX ¢opmax paboTel (00CyXaeHus, OOMEH
MHEHUSIMHU, MO3TOBBIC IITYPMBI U APYTHUE), BHITOJIHATH CBOIO YacTh PabOTHI
U KOODPJIMHHUPOBATH CBOM JCHCTBHS C APYTMMHU 4WICHAMH KOMAaH/IbI,
OLICHMBATh KAauye€CTBO CBOEr0 BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYJIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJI€UCTBUSI.

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbIe el CTBUS
Camoopranuzauus:

e CaMOCTOSITEJIILHO COCTAaBJIATH IUJIaH, aITOPUTM pEIIeHUs 3ajayd (UIu ero
4acTh), BBIOMPATh CTHOCOO pemieHusl ¢ Y4ETOM HMEIOIIUXCSA PECYypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pENICHUN ¢ yU€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPO.JIb, 3MOLUMOHAJIbHBIH HHTEJJIEKT:

e BJIAJIETh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibTara
pelIeHus MaTeMaTUYeCKOM 3aauu;

e TMPEIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTb IIPU PEIICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OLIMOOK, BBIABICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa JACATEILHOCTH MTOCTABICHHOM eI U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHHUS WM HEAOCTHXKCHUS IIEIH,
HAXOJIUTh OIIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyueHuss B 7 KJjacce OOydYarOmUNCS TOJYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BBIYMCTICHUS

BbInonHsATh, codeTass yCTHbIE M NUCbMEHHbIE NPUEMBI, apupMeTUYECKue
NEUCTBUS C PALIMOHATIBHBIMU YU CIIAMM.

HaxonuTh 3Ha4YeHWs] YHUCIOBBIX BBIPAXKECHHUH, MPUMEHITH pPa3HOOOpa3HbIE
CrOCOOBbI U TIPUEMBI BBIYMCIICHUSI 3HAUYCHHUUN JPOOHBIX BBIPAKEHUH, COJEpIKAIIIX
OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH.

[lepexonutb OT oAHOUM (OpMBI 3amUCU yucend K JApyrou (mpeoOpa3oBbIBAThH
JECATUYHYIO IPOOh B OOBIKHOBEHHY 0, OOBIKHOBEHHY IO B JIECATUYHYIO, B YaCTHOCTH
B 0ECKOHEUHYIO JECATHIHYIO IPOOB).

CpaBHUBATh U YIOPSAOUYUBATH PALIMOHAIBHBIC YHCIIA.

OKpyraars uucna.

BBINOIHATE NPUKUIIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUN, OLCHKY 3HAYCHHUI
YHCJIOBBIX BBIPAXKEHUM. BBINIOTHATE NEMCTBUS CO CTENEHSMHU C HATypaJlbHBIMH
MOKa3aTessIMHU.

[IpuMeHsTh MPU3HAKHU ACTUMOCTH, Pa310KE€HUE HA MHOKUTEIU HATYPaJIbHBIX
quced.

Pemiate mNpakTUKO-OPUEHTUPOBAHHBIE 3aJa4d, CBA3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEIMYUH, NPOLECHTAMH, HWHTEPHPETUPOBATH
pE3yJIbTaThl PENICHUS 3a7a4 C YYETOM OTPAHWYEHUM, CBA3AHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanvecKkue BbIpasKeHUs

Hcnonp30Bath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHUS YUEOHOT0 MaTepuara.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPOKCHUN MPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrImoHATE TpeoOpa3zoBaHusl EJIOT0 BIPAKEHHUS B MHOTOWICH MPUBEICHUEM
MOJAOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

BBINOMHAT, YMHOXEHHE OJHOYJIECHA HAa MHOTOYIEH M MHOrOWIEHa Ha
MHOTOYJIEH, TPUMEHSTH (JOPMYJIbI KBaJpaTa CYMMBbI M KBaJipaTa pa3HOCTH.

OcymiecTBisTh Pa3I0KEHUE MHOTOWICHOB HAa MHOXKUTEIM C NOMOULIBIO
BBIHECEHUS 33 CKOOKH 00IIIEr0 MHOKUTEIS, TPYIITUPOBKH ClIaraeMbIX, PUMEHCHUS
bopMyJT COKpAIIEHHOTO YMHOXKEHHUS.

[IpuMeHsaTh peoOpa3zoBaHUss MHOTOUJICHOB JJIS PEIICHUS Pa3IMYHBIX 3a/1a4
13 MaT€MaTUKHU, CMEXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpaTbHBIMU TIOKA3aTeNsIMUA IS
npeoOpa3oBaHus BbIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA



Pemiate nuHEWHBIE ypaBHEHUS C OJHOM NMEPEMEHHOW, MPUMEHsS TMpaBuia
nepexoa OT UCXOJTHOTO YPAaBHEHHUS K paBHOCWILHOMY eMy. [IpoBepaTs, siBIgeTCs
JIM YUCIIO KOPHEM YPaBHEHMUSI.

[IpumensaTs rpaduyeckue METOIbI MPU PEIICHUN JTUHEHHBIX YpaBHEHUM U UX
CUCTEM.

[logOupars mnpuMepbl MHap 4YUCEN, SBISIONIMXCS PpEIICHHEM JUHEHHOTO
ypaBHEHUSI C IByMS TIE€PEMECHHBIMH.

CTpouTh B KOOPJAUHATHOM TUIOCKOCTH TpadUK JUHEHHOTO YPABHEHHUS C IBYMS
MIePEMEHHBIMU, MTOIB3YACh TPAPUKOM, IPUBOIUTEH IPUMEPHI PEIICHUS YPaBHCHUS.

Pemath cucteMbl IBYX JIMHEHHBIX YPaBHEHUHN C JByMs NMEPEMEHHBIMU, B TOM
yucie rpaduuecku.

CocTaBnarh W pemiarh JUHEWHOE YpaBHEHHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHUU MO YCIIOBHIO 3a/1a4, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1ayy MOJYy4YEeHHBIA pe3yJIbTar.

DOyHKIUHA

N3o0paxkaTh Ha KOOPAUHATHOM MPSMOM TOUKH, COOTBETCTBYIOIIHUE 38 JaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIChIBATh YHCIOBbIE IPOMEKYTKH Ha
areOpanaecKoM sI3bIKeE.

OTtMeuaTh B KOOPJUHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJMHATaM,
cTpouthb rpaduku TuHerHbIX QyHKIUH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MOMOLIBIO (YHKIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINUMHAMH: CKOPOCTh, BPEMs, PACCTOAHHUE, L€HA, KOJWYECTBO, CTOUMOCTS,
MPOU3BOAUTEIBHOCTh, BpEMS, 00BEM paOOTHI.

Haxonuts 3HaueHne QyHKIHMH O 3HAYEHUIO €€ apryMEeHTa.

[Torumarp Tpadudeckuii crocod MpeacTaBIeHUS M aHalu3a WHGOpPMAIUH,
W3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPA(PUKOB peaIbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEMN.

K xoniy oOyueHuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BHIYMCTICHUS

Hcnonb30BaTh HAYaIbHBIE MPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuUCeN JIJIsi CPAaBHEHUS], OKPYTJIEHUSI U BBIYUCICHUN, N300pakaTh JEHCTBUTEIIbHBIC
YHYCJIa TOYKAMU HAa KOOPJAUHATHOM MPSIMOU.

[IpumeHaTh moHsATHE apuPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIB3ysl MPU HEOOXOJUMOCTH KaJIbKYJATOP, BBHIMOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUN, COJAEPXKAIIUX KBaJpaTHbIE KOPHU, MCIOJIB3YS
CBOMCTBa KOPHEMN.

Hcnonb30Barh 3amucy OOJBIIMX U MajbIX YHUCET C MOMOIIBIO JECITUYHBIX
npobeit u creneneit uncina 10.



AJiredpanvecKkue BbIpaKeHUs

[IpyMeHsATh TOHSTUE CTENEHW C LEJNbIM [OKa3aTeleM, BBIMNOJHSATh
npeoOpa3oBaHus BRIPAKEHUM, COJIEPKAITUX CTEIEHU C IEJIbIM ITOKa3aTeleM.

BbIMOTHATE TOXKIECTBEHHbIE MPE0OPA30BaHNUsI PAIIMOHATIBHBIX BBHIPAXKEHUHN Ha
OCHOBE MPaBWJI JACHCTBUNA HaJl MHOTOWICHAMH U aIre0pandecKuMu IpoOsiMu.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpuMeHnsaTh peoOpa3zoBaHUs BRIPAKEHUN JIJIsI PEIICHUS Pa3IUUHbBIX 33/1a4 U3
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE, KBaJApaTHbIC yPaBHEHUS W PAlMOHAIIbHBIE YpPABHEHHS,
CBOJSILITUECS K HUM, CUCTEMBI JIBYX YpaBHEHUM ¢ JBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPABHECHUM, B
TOM YHCJI€ ¢ IPUMEHEHHUEM TpaduuecKux NpeacTaBieHuil (ycTaHaBIUBaTh, UMEET
JY YpaBHEHHE WJIM CUCTEMa YpPaBHEHHUM pEUICHHUS, €CIU HMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cIOBECHOM (HOPMYJIHMPOBKU 3aJauyud K €& anredpamdeckoit
MOJENN C TIOMOIIbIO COCTaBJICHUS YpPaBHEHUS WJIM CUCTEMbl YpaBHEHHH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJYYEHHBIN pe3yibTarT.

[IprMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OI[CHKH, PEIIATh
JMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U X CUCTEMBI, 1aBaTh rpauyecKyIo
WJUTIOCTPALIMIO MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonuMarpe ¥ UCHONB30BaTh (PYHKUMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHUHBL,
CUMBOJIMYECKHE O0003HAYCHMS), OMPEACNIATh 3HAYeHHUE (PYHKIMK IO 3HAYCHUIO
apryMeHTa, ONpeAeIIsITh CBOHCTBA (PYHKIMH 110 €€ rpaduky.

CtpouTth rpaduku 351eMEHTapHBIX (QYHKITUN BHUIA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOI (YHKINH
o e€ rpaduky.

K xoniy oOyueHus B 9 kJjacce oOydYaromuics TOJYYHUT CIETYIOIINC
MIPEIMETHBIE PE3YJIbTATHI:

Yuciia v BIYMCICHUS

CpaBHHMBATh U YIOPSAOUYUBATH PAlMOHAIBHBIE U UPPALIMOHAIbHBIE YHCTA.

BoinonHATh apudmMeTrnueckue AeHCTBUS ¢ pallMOHaIbHBIMU YHCIaMU, COYETast
YCTHBIE M MUCHMEHHBIE MPUEMBI, BBIMIOIHATH BBIUUCICHUS C UPPAlMOHAIbHBIMU
YUCJIaMHU.

HaxonuTe 3Hau€HUS CTENEHEN C LIEBIMU ITOKA3ATENSIMU U KOPHEH, BEIYUCIISITh
3HAUYEHUS YUCIOBBIX BBIPAKECHHUII.

OKpyraarh JEWCTBUTENBHBIE YMHCIA, BBIMOJHATh MPUKUIKY pe3yJibTaTa
BBIYHMCIICHUH, OIICHKY YMCIOBBIX BBIPYKECHHUI.



YpaBHeHUS U HEPABEHCTBA

Pewrats nuHEHbIE U KBaApaTHBIE YPABHEHHUs, YPABHEHHUS, CBOJAIINECS K HUM,
npocrernime 1poOHO-pallMOHaNbHbIE YPaBHEHUS.

Pemarp cucTteMbl NBYX JIMHEWHBIX YPaBHEHHMH C JBYMsl IEPEMEHHBIMM U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABJIACTCS JIUHEUHBIM.

PemaTte TekcTOBBIE 3ajaud aIreOpaMyeckuM CIocoOOM C TOMOIIBIO
COCTABJICHUSI YPABHEHUsI WIM CUCTEMBI JBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMHU.

IIpoBOANUTH IPOCTEUIIINE UCCIEIOBAaHUS YPAaBHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHHEM rpapuyecKux MpecTaBieHuil (ycTaHaBIMBaTh, UMEET
JM ypaBHEHHME WIM CUCTEMa YPABHEHUHN PELICHUs, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHEiiHblE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, HM300paXaThb
pELICHUE HEPAaBEHCTB HA YUCIOBOM MPSIMOM, 3alMCBIBATH PELICHHUE C MOMOUIBIO
CUMBOJIOB.

Pemare cucTeMbl JIMHEMHBIX  HEPAaBEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paXkaTb pEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YMCIOBOM MPSIMOMH, 3alIUChIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonbp30BaTh HEPABEHCTBA IIPU PEIICHUU PA3JINYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKUMHM H3yYeHHBIX BUAOB. lloka3plBaTh cXxeMaTW4yecku

Pacroio’)KeHUE Ha KOOPJUHATHON TUTIOCKOCTH TpaduKoB PyHKUUM BUAa: y = kx, y =
kx + b,y =k/x, y=ax2 + bx + ¢, y =x3, y=x, y = |x|, B 3aBucHMOCTH OT 3HaYCHHiI
KO2(PPUIIMEHTOB, ONMKUCHIBATh CBOMCTBA (QYyHKIIUH.

Ctpouth U H300paxaTb CXEMaTHUECKH I'paUKHU KBagpaTUYHBIX (QyHKIUH,
OINMCHIBATh CBOMCTBA KBAJAPATUYHBIX (DYHKIIMIA 110 UX rpaduKam.

Pacno3naBath kBajgpaTH4Hyl0 GYHKIHIO 1O (OpMyJie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKUUN U3 peaTbHOM XKU3HU, PUIUKHU, TEOMETPHH.

YucaoBble N0CIEI0BATEIBHOCTH H NIPOIPECCHHU

Pacno3HaBaTh apu(pMETHYECKYIO U T€OMETPUYECKY IO TPOTPECCUH ITPHU Pa3HbIX
crioco0ax 3aaHus.

BbIMONMHATE  BBIYKMCIEHUS C HUCHONb30BaHWEM GOpMyJ n-ro 4jeHa
apuMeTHIEeCKON U TEOMETPUYECKON TPOTPECCHIA, CyMMBI MIEPBBIX N YJICHOB.

N300paxkaTh WIEHBl TOCHEAOBATEIIBHOCTH TOYKAMU Ha KOOPJUHATHOM
IIJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YMCIOBBIMHU IOCIEAOBATEIBHOCTAMH, B TOM
quCclie 3aJa4l U3 pealbHOM *KU3HM (C MCIOJIb30BAHUEM KaIbKYJISATOPA, HIUPPOBIX
TEXHOJIOTHH).



TEMATHUHYECKOE IINIAHUPOBAHHUE

7 KIIACC
KoaunvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM DyieKTpoHHbIE (HU(pPOBHIE)
Ne i/ Kontpoabnbie | IlpakTHyeckue
MPorpaMmbI Bcero o0pa3oBaTeJibHBIE pecypchl
padoTsbI padoThI
4 .P
1 ACTIA T BRIHCCHITL FalHOHaIbHbIC 25 1 https://m.eds00.ru/3T9611 VNP
YyHucIa
2 AnreOpanyueckue BbIPaKEHUs 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHHUs U HEPABEHCTBA 20 1 https://m.edso0o.ru/6M3BVY 10F
4 Koopaunats! u rpapuku. Oynkuuu 24 1 https://m.edsoo.ru/HIOISNIVV
5 [ToBTOpEeHME M 000OIIEHNE 6 1 https:/m.edsoo.ru/XBWB68AXB
OBUIEE KOJIMYECTBO YACOB I1IO 102 5 0
[MPOT'PAMME



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KVIACC

HaumeHoBaHue pa3aesioB U TeM

KoanyecTBo 4yacos

JyiekTpoHHbIEe (HU(pPOBHIE)

Ne n/m Konrtpoasnsie | IIpakTuueckue
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThl padoThbl

4 .K

1 HEJa 1 BEMHCTCHIA. RBafpaTHEIe 15 https://m.edsoo.ru/ORMAGNHCK
KOpHHU
Uucna u Beruncienus. CTeneHs ¢

2 7 https://m.eds00.ri/Q7A3CXOIL
LEJIBIM TTIOKa3aTelIeM
Anreb .

3 /ITCOPAMHCCIHE BHPBRCHIA 5 1 https://m.edsoo.ru/GBTK30KCG
KBaapatHslii TpéxuieHn
A .

4 reOpaiteciie BbIpkeHi 15 1 https:/m.edsoo.ru/Y 683RP1V9
AnrebGpanueckas 1poob
% .

5 PABHCHILL 1 HEpaBeHcTEa 15 1 https://m.edsoo.ru/UDKT3SXO0P
KBagparnsie ypaBHEeHUs
% .C

6 paBHeHHjI 1 HICPABCHCTRA. LHCTEMDT 13 https://m.edsoo.ru/1COHSLYTW
ypaBHCHU
% )

7 PABHCHI 1 HEpanercTra 12 1 https://m.edso0o.ru/SDGS10004
HepagenctBa

8 @Oynkuyuu. OCHOBHBIE TOHATHUS https://m.edso00.ru/30QTSJORU

9 Oynkuuu. Yucnossle GyHKIMN https://m.edsoo.ru/B2NFZC7XH

10 [ToBTOpenue u 06o0IICHNE 2 https://m.edso0o.ru/SQCV6UFOT

OBUIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOTPAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KVIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHbIEe (U (pPOBHIE)
Kontpoabnbie | IlpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThbl padoThI
1 Hucna v BerunciieHUs. [lelicTBUTENbHBIE 9 hits:/m.cdsoo.ra/E9OJTONTB
yucia
VYpasHe €paBeHCTBA. YpaBHE c
2 p B\,H HHA 1 HCD ja HeTe PABHCHIA 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOW MEPEMEHHOMN
Y .C
3 paBHeHHf{ 11 HEPaBerCTRa. L HCTEMBT 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUI
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
OyHKIMHU 16 1 https://m.edsoo.ru/SYHPVCOAU
HucnoBble MOCIEA0BATEIILHOCTH 15 1 https://m.edsoo.ru/LT2RT120J
IToBTOpenue, 0000IIIEHHE,
7 BTOpeHH B Hlfe 18 1 https://m.edsoo.ru/YMZ3IOUNQ
CHUCTEMAaTH3alus 3HAHUI
OBLIEE KOJIMYECTBO YACOB T1IO 102 6 0

[TPOT'PAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ










